MYHUIUITAJIBHOE BIO/UKETHOE OBIIEOBPA30OBATEJIBHOE YUYPEKJIEHUE
«CPEJHSAA OBINEOBPA3OBATEJIBHASA IIKOJIA Ne 2» r. MukyHb

PACCMOTPEHA: YTBEPXEHA:
MetoanyeckuM 00beIMHEHUEM YUHUTEIEeH [Ipukazom MBOVY «COIII Ne2» r.MukyHb
yKa3biBaeMm HazBaHue MO oT «31» aBrycra 2020 roma Nel25
[Tpotokon ot «28» aBrycra 2020 roga Hupektop JI.LH.Koponéga
Ne
( )
OOKYMEHT NMOAMUCAH
ONEKTPOHHOMU
noanncbio
CepTucmkar:
5EFCC8FEQ7D9C3171D227BB79CEABF29371
41223 .
! uencmméneu c 17.02232? Iua 17.11.2022
. J

PabGouas nporpamma y4ye0HOro npeamera
« XUMUS (mpoduiabHas) »
EcTrecTBeHHO-Hay4YHBbIE NPeIMEThI
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YpoBens 00111€00pa3oBaTebHas

YpoBens 00pazoBanus cpeaHee odiee
(Cpok peanu3anuu nNporpaMmsl 2___roaa)

Cocrasnena B cootBeTcTBUU ¢ DenepanbHbIM rOCYy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO/cpeniHero obmiero oopazoBanus ¢ yuérom ®I'OC, Ha ocHoBe [IpumepHOIi TpOrpaMMBbl MO XH-
MUH.

CocraButeau: yunteab xumuu JlioroeBa Exatepuna AnatosibeBHa

r.MukyHsb, 2020



IHosicHuTeIbHASA 3aNIUCKA

[Ipennaraemasi mporpaMma 1Mo XMMHUU PACKPBIBAET COACPKAHNUE 00YUEHUST XUMUN
yuyammxcs 10-11 kmaccoB o0mieo0pa3oBaTeIbHBIX OpPTraHU3ANNK Ha YIITyOJICHHOM
ypoBHe. [Iporpamma coctaBieHa Ha ocHOBe DyHIaMEHTaIBHOTO si/ipa COAepKaHus 00-
mero oopa3oBaHus, TPEOOBAHUH K Pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIIbHOMN
IpOrpaMmbl cpesiHero (MoJHOTo) 0011ero 00pa3oBaHus, MpeAcTaBiIeHHBIX B Denepalb-
HOM T'OCYJIapCTBEHHOM 00pa30BaTEIbHOM CTaHJapTe cpeaHero (MoJIHOro) olmiero oo-
pazoBanus u [I[pumepHO MporpaMMbl IO XUMHUHU CPEAHETO 00IIEro 00pa30BaHUsI.

Conepsxkanue 00yueHHs peau30BaHO B YUEOHUKAX XUMUU, BBITYIICHHBIX U3]1a-
TEeILCTBOM «/[podax:

Epemun B. B., Kysomenko H. E., Tepenun B. U., /[po3oos A. A., JIynun B. B. Xu-
Mus. YTiryOsieHHbIN ypoBeHb. 10 kiacc;

Epemun B. B., Kysvmenko H. E., [Ilpo3zoos A. A., Jlynun B. B. Xumus. YriayOmien-
HbI ypoBeHb. 11 kiacc.

Hacrosiasi nporpamma peanusyeT oOIIue 1eIu CpeHero o0mero oopa3soBanusl,
aBTOPCKHUE UJCH Pa3BHUBAIOIICTO, COBPEMEHHOTO, HAYYHO 00OCHOBAHHOTO Kypca XHMHH,
BHYTPUIIPEIMETHBIE U MEXIpeaAMeTHbIe cBsi3u. [locobue mpemycmarpuBaer GpopmMupo-
BaHWE YHUBEPCAIBHBIX yUECOHBIX NEHCTBUN yYaIIUXCS, TO3BOJSET OCYIIECTBIATH CH-
CTEMHO-JIEATEILHOCTHBIN U MTPAKTUKO-OPUEHTUPOBAHHBIN TIOJIXO0/IbI B OOYUCHHH.

Bxnan ydeOHOro mpenMera B JOCTHIKEHHE IIeJIed cpeaHero odmero oOpas3oBa-
Hust. CpenHee oOliee oOpa3oBaHuE — TPEThS, 3aKIIOYUTEIbHAS CTYIEHb 001Iero oopa-
30BaHMUS.

OnHOM W3 BaXXHEWIIMX 3a7ay 3TOTO 3Tama SIBJISIETCS IMOJTOTOBKA YYallMXCS K
OCO3HAaHHOMY W OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO W MPO(ECCHOHAIBHOTO ITyTH.
VYyammecs: TOKHBI HAYYUTHCSI CAMOCTOSITEILHO CTaBUTH €I U OMPENETISATh MyTH UX
JOCTHKCHHUSI, UCTIONIb30BaTh MMPUOOPETECHHBINA B IIIKOJIE OMBIT ACSITCIBHOCTH B PEaTbHON

’KU3HH, 32 paMKaMH y4eOHOTo Ipoliecca.



I'naBHbIE WM CpeaHero 001ero 00pa3oBaHus:
1. ®opmMupoBaHue IETOCTHOTO MPEACTABICHHS O MUPE, OCHOBAHHOTO HA MPHOOpETEH-
HBIX 3HAHUSAX, YMEHHSIX U CIOCO0axX MeATEIbHOCTH.
2. IIpuobpereHue omnbiTa pa3sHOOOPA3HON JEATEIBHOCTH, OIBITA MO3HAHUS U CaMOIIO-
3HAHUS.
3. IloaroroBka K OCYIIECTBICHHIO OCO3HAHHOIO BbIOOpa MHIMBUIYaJbHOW oOpa3oBa-
TEJBHON WK IPO(ECCUOHATIBHOU TPAEKTOPHH.

Bonbioii Bkiaa B JOCTHKEHHE TJIABHBIX IEJIeH CpelHero o0Iiero oopa3oBaHus
BHOCHUT U3Y4YEHHE XUMHH, KOTOPOE MPU3BAHO OOECIIEUNTH!

* popMUpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-
HAy4YHOU KapTUHBI MHUPA;

* pa3BUTHE JIMYHOCTU OOYUaAIOIIUXCSl, UX UHTEJUIEKTyalbHOE U HDAaBCTBEHHOE CO-
BEpUICHCTBOBaHUE, (POPMHUPOBAHNE Y HUX T'YMAHUCTHYECKUX OTHOLLIEHUH U 3KOJIOTHYe-
CKH L1eJIECO00Pa3HOTO MOBEACHUSI B OBITY U TPYJIOBOU JESATEIBHOCTH;

* BBIpAOOTKY y 00y4YarOIMUXCs MIOHUMaHUs 00IIECTBEHHOW MOTPEOHOCTH B Pa3BU-
TUU XUMHH, a TaKKe POPMUPOBAHUE Y HUX OTHOIIEHUS K XUMUU KaK BO3MOXKHOU 00J1a-
CTH OynyIiel MpakKTUIeCKON IeATeIbHOCTH,

* popMupoBaHuEe yMEHHI 0€30MacHOr0 0OpalleHus ¢ BEMECTBAMHU, UCIIONIb3Ye-
MBIMH B TIOBCEJHEBHOM JKU3HHU.

eau ndyyeHuss XUMUM B CPeAHEH LIKOJIe

1. ®opmupoBaHre yMEHHUSI BUAECTh U MMOHUMATh LIEHHOCTh 00Opa30BaHuUs, 3HAUM-
MOCTbh XMMHUYECKOTO 3HAHUS Ul Ka)XJIO0Tr0 YelOBeKa, HE3aBUCHUMO OT ero rnpodeccuo-
HaJIbHOM JIEATCIbHOCTH;

2. ®opMHUpOBaHUE YMEHHS pa3inyaTh (PakThl U OLEHKU, CPABHUBATH OLIEHOYHBIE
BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPHUSAMU OLICHOK U CBSI3b KPUTEPHUEB C ONPEACIICHHON
CUCTEMOI LIeHHOCTEe!, (POPMYTUPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

3. ®opMHUpPOBAHHE LIEIIOCTHOIO MPEACTABICHUSI O MUPE M POJIM XHUMHH B CO3]1a-

HUU COBPEMEHHOM €CTeCTBEHHOHAYYHOU KapTHUHBI MUPA; YMEHUSI OOBSICHATH OOBEKTHI U



MPOIIECCHl OKPYXkKAIOIMIEH NeWCTBUTEILHOCTH (TPHUPOTHOM, COLMAIBHOMU, KYJIbTYPHOM,
TEXHUYECKOUN CpPeJIbl), UCIIONIB3YS AJIsi ATOTO XUMHUUYECKUE 3HAHUS;

4. ITpuoOpeTeHune onbiTa pa3HOOOPA3HON JEATEIbHOCTH, OIbITAa O3HAHUA U Ca-
MOIIO3HAHMS; KIIFOYEBBIX HABBIKOB, UMEIOIIMX YHUBEPCAJIbHOE 3HAUYEHUE JJISI pa3iny-
HBIX BHUJIOB JICATEILHOCTH (HABBIKOB PEIICHUS MPOOIeM, MPUHATHS PEIICHUH, TTONCKa,
aHanm3a U o0paboTku MH(pOpPMAIUK, KOMMYHHKATHBHBIX HABBIKOB, HaBBIKOB H3MEpe-
HUM, HABBIKOB COTPYJIHUYECTBA, HABBIKOB 0O€30MaCHOTO OOpalieHusi ¢ BEUIECTBAMU B
MTOBCEIHEBHOM KU3HU).

B ydeOHOM 1utaHe cpefHell MIKOJIbI XMMHUA BKJIOYeHa B pasnen «ConepikaHue,
dopMupyeMoe yuyacTHUKaMu 00pa3oBaTeabHOro npoueccay. OOydaromuecs MOTYyT Bbl-
Opath AJ1sl U3YUYEHUS WIM UHTETPUPOBAHHBIN KypC €CTECTBO3HAHMS, WIM XUMUIO, KaK Ha
0a30BOM, TaK M Ha YIIIyOJIEHHOM ypOBHE.

[Iporpamma 1o XMUMHUHU JJisI CpPEIHETO O00IIero oOpa3oBaHUsl Ha YriayOJIEHHOM
ypoBHe paccuntana Ha 105 gacoB (3 gyaca B Henemo, 210 gaca 3a aBa roga oOy4eHHs B
npo(UIbHOM €CTECTBEHHOHAYYHOM KJIacce).

Pe3yibTarhl 00y4eHHsI 1 OCBOCHHS COAEPKAHUS Kypca XUMUH

JlesiTennbHOCTh 00Pa30BATENBHOIO YUpEKACHHUs o0IIero odpa3oBaHusi B oOyde-
HUU XUMUU B cpeiHel (IoJIHOM) oO1el Koje A0HKHA ObITh HallpaBieHa Ha JOCTHKE-
HUE 00yYarOUMMUCS CIEAYIOIIUX JIMYHOCTHBIX PE3yJIbTaTOB:

1) B IEHHOCTHO-OPUEHTALMOHHON cepe — YYBCTBO I'OPAOCTH 32 POCCHUICKYIO XUMU-
YECKYI0 HayKy, TYMaHU3M, LIEJIEYyCTPEMIIEHHOCTh, BOCIIMTAHUE OTBETCTBEHHOI'O OTHO-
IIEHUs K MPHUPOJE, OCO3HAHHE HEOOXOAMMOCTH 3alUThl OKPY’KAIOLIEH Cpelbl, CTpeM-
JIEHHUE K 3710pOBOMY 00pa3y >KHU3HH;

2) B TpyJOBOM cpepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JanbHeiIell o0pa3oBa-
TEIHHOU WK TPO(PECCHOHATILEHON TPACKTOPHUH;

3) B Mo3HaBaTeNbHOW (KOTHUTHUBHOM, MHTEIUICKTYyalIbHON) chepe — YMEHHE YIPABIISATh
CBOEH IO3HABATECJILHOMN AesITEIbHOCTHIO.

MerarnpeaMeTHBIMUA PE3yJIbTATAMH OCBOCHHS BBITYCKHUKAMU CPEIHEW OOIIEH ITKOJIbI

IIpOoTrpaMMBbI 110 XUMHUHU ABJIAKOTCA:



1) ucnonb3oBaHME YMEHHI U HABBIKOB Pa3IUYHBIX BUOB IMO3HABATEIBHOU JEATEIHHO-
CTH, IPUMEHEHUH OCHOBHBIX METOJIOB MO3HAHUSA (CUCTEMHO-UH(GOPMAIIMOHHBIN aHAIN3,
MOJICTTUPOBAHUE) JUISI U3YUEHHS PA3TUYHBIX CTOPOH OKPY>KaIOIIEH 1eHCTBUTEIBHOCTH;
2) UCIOJIb30BaHUE OCHOBHBIX MHTEIUIEKTYaJIbHBIX Olepanuii: (GopMyJIupOBaHUE TUIIO-
T€3, aHAJIN3 U CHUHTE3, CPaBHEHHE, 0000IIEHNE, CHCTEMATHU3aIHs, BBISIBICHUE TPUINH-
HO-CJIC/ICTBEHHBIX CBSI3€H, MONCK aHAJIOTOB;

3) yMeHue reHepupoBaTh UJEH U ONPEICNSITh CPEICTBA, HEOOXOAUMBIE JIJISl UX peau-
3alluu;

4) ymMeHue Omnpeaenarh el U 3aJa4u JesTeIbHOCTH, BBIOUPATh CPEACTBA peaInu3aluu
IEJIN U IPUMEHATh UX Ha MPAKTUKE;

5) UCmoIb30BaHKE PA3TMYHBIX HCTOYHUKOB JJIS TTOJyYECHUS XUMUYECKOW HHOPMAIIHH,
NOHMMaHUE 3aBUCHUMOCTH COJEpKaHus U (HOpMbI IPEACTaBICHUs UH(OpPMALIUU OT Iie-
JIeli KOMMYHUKAIMU U aJpecara.

B o0nacTtu npeIMeTHBIX pe3yJIbTaTOB 00pa30BaTENIbHOE YUpPEKIECHUE 001IEero 00-
pa3oBaHUs MPEAOCTaBISAET YYEHHKY BO3MOXKHOCTh HA CTYNEHU CPEIHEro (IOJHOrO)
oO1ero 00pa3oBaHus NPU U3YUYEHUN XUMUU HAYUYUTHCA:

A) Ha 6a30BOM ypOBHE B II03HaBaTEJIbHOH cdepe:

1) naBaTh onpeneneHnus U3yYCHHBIX MOHATHI;,

2) onmMCHIBaTh JEMOHCTPAIIMOHHBIE U CaMOCTOSATEIHHO MPOBEACHHBIC JYKCIIEPUMEHTHI,
UCIIOJIb3YSI JIJIsl ’TOTO €CTECTBEHHBIN (PYCCKUM, POJHOMN) S3bIK U A3BIK XUMHH;

3) ommCHIBaTh M pa3inuyaTh W3YUYCHHBIE KJIACChl HEOPTAaHMUECKUX W OPTaHHMYECKHUX CO-
€IMHEHUHN, XUMUYECKUE PEaKIINu;

4) xaccupuIupoBaTh U3y4CHHbIC OOBEKTHI U SIBJICHUS;

5) HabmogaTh AEMOHCTPUPYEMBIE U CAMOCTOSITENIEHO MPOBOJUMBIC OMBITHI, XUMHUYE-
CKHE PEaKIMH, MPOTEKAIOIIUe B IPUPOJIE U B OBITY;

6) nenaTh BBIBOJBI U YMO3AKIIIOUEHUS U3 HAOIIOACHMIA, N3yUYEHHBIX XUMUYECKUX 3aKO-
HOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEW3YYCHHBIX BEIECTB 1O AHAJIOTHU CO
CBOMCTBaMH U3YUYCHHBIX;

7) CTPYKTYpUPOBaTh U3y4YEHHBI MaTEpHall;



8) MHTEpPIPETHUPOBATH XUMHUUYECKYIO MH(MOPMAIUIO, MOJYUYEHHYIO U3 JIPYTUX MCTOYHHU-
KOB;

9) onuckIBaTh CTPOEHUE ATOMOB 3JIEMEHTOB [—IV meprooB ¢ HCHOIB30BAHUEM 3JIEK-
TPOHHBIX KOH(PUTYpaIUil aTOMOB;

10) MmozmenupoBaTh CTPOEHUE MPOCTEUIINX MOJIEKYJ HEOPTaHUYECKHX U OPraHUYECKUX
BEIIECTB, KPUCTAJUIOB; B LICHHOCTHO-OPUEHTAIIMOHHOMN c(epe: aHaIM3upOBaTh U OLIEHU-
BaTh MOCHEACTBUS JIsl OKpYyKaroleh cpeibl ObITOBOM M MPOU3BOJCTBEHHOMN JESITEINb-
HOCTH YeJIOBEKa, CBSI3aHHOM C mepepabOTKOM BEIIECTB.

b) Ha yrinyb6neHHOM ypoBHeE:

1) naBath onpenencHus] U3yYCHHBIX TTOHSITHIA;

2) ONMCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSATENIBHO MPOBEACHHBIE IKCIICPUMEHTHI,
UCIIOJIb3YSI JIJISl TOTO €CTECTBEHHBIN (PYCCKUM, POJHOMN) SI3bIK U A3BIK XUMUH;

3) OOBACHATH CTPOCHHUE U CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTaHMYECKUX M OpraHuye-
CKHUX COCIMHCHUI;

4) xaccupuIUpoBaTh U3yUYE€HHbIE OOBEKTHI U SIBJICHUS;

5) HabmoAaTh JEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MPOBOJAUMBIC OMBITHI, XUMUYE-
CKH€ PEaKIIiH, MPOTEKAIOIUE B IPUPOJIE U B OBITY;

6) nccnenoBaTh CBOMCTBA HEOPTAHMUYECKUX M OPraHMYECKUX BEUIECTB, OMPEIEATh UX
MPUHAAJIEKHOCTh K OCHOBHBIM KJIACCAM COEIUHEHUM;

7) 060011aTh 3HAHUS U JeIaTh 00OCHOBAHHBIE BHIBOJIBI O 3aKOHOMEPHOCTSIX U3MEHEHUS
CBOICTB BEIIIECTB;

8) CTpyKTypHpoBaTh yueOHYI0 HHPOPMAIIHIO;

9) unTepnperupoBaTh HHGHOPMAIIUIO, TIOTYUYSHHYIO U3 IPYTUX UCTOYHUKOB, OIICHUBAThH
€€ Hay4YHYIO JOCTOBEPHOCTH;

10) OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMUMHYECKUX PEaKIUid, TPOTHO3UPOBATH
BO3MOXHOCTh UX POTEKAHUSI Ha OCHOBE 3HAHUN O CTPOCHHUH BEIIECTBA U 3aKOHOB Tep-
MOJMHAMUKY;

11) oOBSICHATH CTPOCHHE aTOMOB 3j1eMeHTOB I—IV mepronia ¢ MCIoIb30BaHHEM DJIEK-

TPOHHBIX KOH(PUTYpaIUil aTOMOB;



12) MonenupoBaTh CTPOEHUE MPOCTEHIIINX MOJEKYJ HEOPraHUYECKUX U OPraHUYeCKUX

BCHICCTB, KPUCTAJIJIOB,

13) mpoBOaUTH pacyeThl MO0 XMMHYECKUM (HOPMyTIaM U ypaBHEHUSM;

14) xapakTepn30BaTh U3yUYEHHBIE TEOPUH;

15) camocrosiTenbHO AOOBIBaTh HOBOE Ui €0 XUMHUYECKOE 3HAHME, UCIOJIBb3YS IS

ATOr0 JIOCTYIHBIE HWCTOYHUKM HH(OpMAIMK;, B IEHHOCTHO-OPHEHTAMOHHOW cdepe:

IMPOTrHO3UPOBATH, AHAJIM3UPOBATE U OLCHUBATH ITOCIICACTBUA JIA Opr}KaIOHICﬁ CPCabI

OBITOBOM M TIPOW3BOJICTBEHHOW JEATEIHLHOCTH YEJIOBEKa, CBA3aHHOW C TepepadoTKOM

BEILICCTB;
CodepxcaHue Kypca xumuu 10 Knacca.
Ne Pa3paenbl nporpammbl Konnuectso | Konunuectso Konunyectso
n/n yacos KOHTPOJIbHbIX | MPaKTUYECKUX
pa6or pa6or
1 [ToBTOpenue u yrioybnenue 3Ha- | 18 1 -
HUU
2 OcHOBHBIE TOHATHSL OpraHuue- | 13 - -
CKOW XMMUHU
3 YraeBo1opoas 25 1 2
4 Kucnopoaconep:xamme opranu- | 18 1 4
YECKUE COCIIMHEHUS
5 A30T- U cepocojiepkaiime co- | 5 - -
CJIMHECHUS
6 buonornyecku akTuBHBIC Belle- | 16 1 2
CTBA
7 Bricokomoliekynsipabie  coenu- | 6 - 1
HCHUS
Pe3epBHOE Bpems 4
UTOro 105 4 9

B aBTOpCKYI0 pOorpamMmy BHECEHBI HEKOTOPHIE U3MEHEHMUSI.

PeszepBHOE Bpemst (4 yaca) UCTIONIB3YETCs CIETYIONTIM 00pa3oM:

- lyac — Ha mpoBeieHne 0000IIaoIIeTo ypoka 3a kype xumun 10 kiacca

- 1 yac — Ha IPOBEICHNE UTOTOBOTO TECTUPOBaHM 3a Kypc xumuu 10 kiacca

-2 yaca — Ha pelieHue 3a1a4




OGocHoBaHMe: NP W3YYCHHH HA3BAaHHBIX TEM HEJIOCTATOYHO BPEMEHH ISl TPOBEIC-
HHS 0000MIAIOIINX YPOKOB M YPOKOB MO PEIICHHIO PACUETHBIX M KAUeCTBEHHBIX 3a/1a4,
a YPOKH 3T HEOOXOMMBI, TaK KaK HalpaBJICHbI HA PEAM3alNI0 BaKHEHIIINX TpeOoBa-
HUW K 3HAHUSAM YYalIUXCsS — MPUMEHEHUE MOJYYCHHBIX 3HAHHWW NSl BBIMTOJIHEHUS TPe-
HUPOBOYHBIX YIIPAKHEHUH U MOATOTOBKE K KOHTPOJbHOU padore. O0oO0maromnue pabo-
ThI TIO3BOJISIIOT BBISIBUTH CTEIICHB OBJIAJCHUS YYAIIUMUCS 3HAHHMSIMH 110 OCHOBHBIM BO-
IpocaM Kypca OpraHM4ecKoil XMMHH; TOTOBHOCTH K caade EI'D mo xumuu. dopmynu-
POBKa Ha3BaHUU PA3JIEIOB U TEM COOTBETCTBYET aBTOPCKOIl mporpamme. Bee mpakTude-
CKHE PadOTHI, IEMOHCTpAINH, J1a00paTOPHBIE ONBITHI B3SATHI M3 MPOrPAMMBI Kypca XU-

muu g 10-11 knaccos aBTopa B.B.JIlynuna yriyGieHHbINH ypOBEHbD.

Conep:xaHue pa3iesioB 1 TeM y4eOHOT0 Kypca
10 kaacc (3 4 B Henento, Beero 105 4, u3 HUX 4 4 — pe3epBHOE BpeMsl)

Tema 1. [loBTOopenne u yrayosaenue 3Hanui (18 q)

ATOMHO-MOJIEKYJISIPHOE y4yeHue. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO
cTpoeHusi. KaueCTBEeHHBIN M KOJIMYECTBEHHBIN COCTaB BellecTBA. MOJIIpHAst U OTHOCH-
TeJIbHAasi MOJIEKYJISIpHAsi MacChl BemecTBa. MoJibHasE AOJISI U MAaccoBast JIOJISl DJIEMEHTA B
BEILIECTBE.

Crpoenue atoma. AToMHast opOutanb. [IpaBuna 3amoaHeHUs 3J€KTPOHAMH aTOM-
HBIX opOuTasieir. BanenTtusie snexTponsl. [lepuoanueckuit 3akoH. @opmynupoBKa 3a-
KOHA B CBETE COBPEMEHHBIX MPEACTABICHUN O CTPOEHUM aroma. M3mMeHeHue CBOWCTB
3JIEMEHTOB U UX COCAMHEHHI B MEPUOIAX U TPYIIIAX.

XUMUYECKas CBsI3b. DJIEKTPOOTPHUIIATENBLHOCTh. Buabsl xumuueckoi cBsizu. Mon-
Hasg cBs3b. KoBajeHTHas HemojsipHas W ToJisipHas CcBA3b. OOMEHHBIM W JTOHOPHO-
aKIIETITOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJICEHTHOMN MOJISIpHOU cBsizu. ['eomerpus mo-
neKyJibl. Metamnudeckas cBsizb. BogopoaHas cBA3b. ArperaTHble COCTOSIHUS BEIIIECTBA.

Tunel KPpUCTATNINMYCCKUX PCIICTOK: aTOMHas, MOJICKYJIsSIpHAas1, HOHHAA, MCTAJIJIIMYCCKasd.



Pacuetsl mo ¢gopmysiaM U ypaBHEHMsIM peakiuil. ['a30Bble 3aKOHBI. YpaBHEHUE
Kunaitnepona—MenneneeBa. 3akoH ABorajipo. 3akoH 00beMHBIX OTHOIICHHH. OTHOCH-
TeJIbHAs TUIOTHOCTh Ta30B.

Knaccudukanus XMMHUYECKHX peaklMil MO pa3IUyHbIM MpPU3HAKAM CPaBHEHUS.
N3MeHeHMEe CTENEHU OKHUCJIEHUS DJJIEMEHTOB B COCIUHEHUSX. OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIE peakiuu. OKucIeHne U BoccTaHoBiIeHUE. OKUCIUTENN U BOCCTA-
HOBUTENH. MeToa anekTpoHHOro OanaHca. [lepManranat Kanvs Kak OKACITUTENb.

BaxHeimme KiacChl HEOPraHWYECKHX BEHIECTB. | €HETHYECKas CBSI3b MEKIY
KJIJaCCaMU HEOpPraHWYEeCKUX coequHeHud. Peakumu nonHoro obOmena. ['muponus. pH
cpenpl.

PactBopbl. CriocoObl BBIpAXKEHUSI KOJIMYECTBEHHOTO COCTAaBAa PACTBOpA: MacCoBast
noJist (TIPOLIEHTHAsT KOHIIEHTpaus), MOJIsipHas KOHLUEeHTpauus. KoutonaHbeie pacTBOpPHI.
Oddext Tungansa. Koarynsamus. Cunepesuc. Kommiekcuoie coequnenus. CoctaB KOM-
IJIEKCHOTO MOHA: KOMILIEKCO0Opa3oBaTenb, Juranapl. KoopauHanuonnoe yucio. Ho-
MEHKJIaTypa KOMIUIEKCHBIX COEUHEHUMN.

HMemoncTpanuu. 1. OOpa3ibl BEIECTB MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
ctpoeHus. 2. Bo3ronka nojna. 3. OnpeneneHue KUCIOTHOCTU CPEbl MPU MOMOIIU HH-
nukatopoB. 4. Dpdekr Tunpana. 5. OOpa3oBaHuE KOMIUIEKCHBIX COCIMHEHHUN mepe-
XOJIHBIX METAJIJIOB.

JlaGopaTopHble onbIThbl. 1. Peakiun monHoro oomena. 2. CBOWCTBa KOJUIOU/I-
HBIX pacTtBOpoOB. 3. ['maponus coneu. 4. [losyuyeHne u CBOKWCTBA KOMIUIEKCHBIX COEIU-
HECHUM.

KonTpoabnas padora Nel no teme « OCHOBBI XUMHUIY.

Tema 2. OcHOBHBIE IOHATHSA OpraHudeckoi xumMuu (13 4)

[Ipeamer oprannyeckoi xumuu. OCOOEHHOCTH OPraHUYECKUX BELIECTB. 3Haye-
HUE OpraHnyeckod xumuu. [IpuyrHBl MHOrOOOpa3us OpPraHUYECKUX BELIECTB. YTJie-
POJHBIN CKEJIEeT, €ro THUIbI: HUKINYecKHue, aunkindeckue. KapOonukinnueckue u rere-

POLUKINYCCKHEC CKCIICTHI. BI/IJIBI CBSI3EH B MOJICKYJIaX OPTraHMYCCKHUX BCHICCTB: OAWHAP-



HbIE, IBOMHBIC, TpOiHBIC. VI3MEHEHNE DHEPIUN CBsI3El MEXKIY aTOMaMH yriiepoja Ipu
YBEJIMYECHUH KPATHOCTHU CBA3U. HachlllEeHHbIE M HEHACBIILIEHHBIE COCUHEHUS.

DNEeKTpOHHOE CTPOCHHE M XMMHUYECKHE CBSI3M aroMma yriepozga. I'mOpuaunzanus
opOHTAaNIEH, €€ TUIIBI Il OPTaHUYECKHUX COeMHEHuI: SP°, Sp?, sp. O6pa3oBaHue G- M T-
CBSI3€U B MOJIEKYJIAX OPTAaHUYECKUX COCAUHEHNM.

OCHOBHBIE TIOJIOKEHUSI CTPYKTYPHON TEOPUH OPTraHMYECKUX COCIUHEHUN. XHUMHU-
yeckoe crpoeHue. CtpykrypHas ¢popmyna. CTpyKTypHast M IPOCTPAHCTBEHHAsT U30Me-
pus. M3omepusa yraeponHoro ckenera. Mzomepus nonoxenus. MexkiaccoBas u3ome-
pus. Bunsl mpoctpaHcTBeHHOM n3oMmepun. Onruueckas uzoMmepus. ONTHYECKHE aHTH-
noAbl. XUpaJIbHOCTh. XUPAIBHbIE U aXxUpaJbHbIE MOJIEKYJbl. I'eomeTpudeckas u3ome-
pust (yuc-, mpanc-uzomepus). ['omonorus. ['omosnoru. I'omonornueckas pasHocts. [ o-
MOJIOTUYECKUE PSIBI.

OnekTponHbie 3PdexThl. CrocoObl 3anmucei peakiuuii B OpraHUYeCKON XUMUHU.
CxeMa u ypaBHeHUE. YcnoBus npoBeAeHus peakuuid. Kinaccudukaims peakuuid opra-
HUYECKUX BEILECTB 110 CTPYKTYPHOMY IIPU3HAKY: 3aMEILCHUE, IIPUCOEIUHEHNE, OTILEII-
neHue. Mexanusmel peakiuil. CnocoOsl pa3pbiBa CBA3M yriepoa-yriepoa. CBoOoaHbIE
paauKalbl, HyKi1€o(uibl U JIEKTPO(UITBL.

Knaccudukanusa opraHmdeckux BeecTB U peakunii. OCHOBHBIE KJIACChl OpraHu-
yeckux coenuHeHunil. Kimaccudukanus opraHM4ecKux COECIUHEHUH MO (HYHKIHMOHAIb-
HBIM Tpynnam. DJEKTPOHHOE CTPOEHME OPraHWYECKHMX BEIleCcTB. B3anmHoe BiMsiHUE
aTOMOB U rpymnn atoMoB. MHAYKTUBHBIN U Me30oMepHbId 3 dekThl. [IpencraBnenue o
pe3oHance. HomeHknarypa opraHmdyeckux BeliecTB. MexayHapoaHas (cucreMaTuye-
CKasl) HOMEHKJIaTypa OpraHMYECKUX BEIIECTB, €€ NPUHLHUIIBI. PalroHanbHas HOMEHKIIA-
Typa. OKHCIIEHHE U BOCCTAHOBIICHUE B OPTaHUYECKON XUMUHU.

JMeMmoncTpanuu. 1. Moenu opraHM4ecKux MOJIEKYI.

Tema 3. YrueBoaopoasl (25 u)
A 1 x a H 1. CTpoenne moJiekyibsl MeTana. [lonarue o koHdopmarusax. Obmas
XapaKTepUCTHKA Kiacca, GU3NIECKUEe U XMMUYECKUE CBOMCTBA (TOpeHHEe, KaTaauTuye-

CKO€ OKHCIICHHE, raJOT€HUPOBAHUE, HUTPOBAHUE, KPEKUHT, MUPOIN3). MexaHu3Mm pe-



aKIMKM XJOPUPOBaHUS MeTaHa. AJKaHbl B nipupojae. CUHTETHYECKUE CIIOCOOBI MOJTyde-
HUSl aJIKAaHOB. METO/Ibl MOTyYEHUs! alIkaHOB U3 aJIKWIIrajdoreHuoB (peakuus Bropua),
TeKapOOKCHUIMPOBAHUEM COJIEH KapOOHOBBIX KUCIOT U AJIEKTPOJIM30M PACTBOPOB COJIEH
KapOOHOBBIX KUCHOT. [IpMeHeHue ankaHoB.

I[luxaoaxkan bl OOmas xapakTepucTHka Kiacca, (pU3nuecKkre CBOMCTBA.
Buael m3omepun. HanpsokeHHblE W HEHANPSKEHHBIE LUKIIBI. XUMHUYECKUE CBOMCTBA
UKJIONporiaHa (ropeHue, THAPUPOBaHUE, MPUCOCIUHEHUE TaJOr€HOB, rajJOreHOBOIO-
POJIOB, BOJIbI) M ITMKJIOTEKCaHa (TopeHue, XJIopupoBanue, HutpoBanue). [lomyyenue
UKJIOAJIKAaHOB U3 AJIKAHOB U JUTAJOT€HAJIKAHOB.

A 1 x e H bl. O011as xapakTepucTuka kiacca. CTpoeHre MOJeKyJibl 3TuieHa. du-
3UYECKHE CBOMCTBA AIKEHOB. I'eomeTpuueckas n3oMepusl aJlkeHOB. XUMUYECKHE CBOM-
CTBA AJIKCHOB. Peakuuy NpuCcOEeIUHEHNs 110 KPaTHOU CBS3UM — T'UAPUPOBAHUE, TaJIOre-
HUPOBaHUE, THAPOTaJOreHupoBaHue, ruaparanud. [Ipasuno MapkoBHHKOBA U €ro 00b-
SCHEHHE C TOUYKU 3PEHUS JIEKTPOHHOU Teopuu. B3anmoelicTBre alnkeHOB ¢ OpOMOM U
XJIOPOM B Ta30BOH (a3ze uian Ha cBeTy. OKHCIIEHUE aJKeHOB (TOpeHHE, OKUCIEHUE KHUC-
JIOPOAOM B MPUCYTCTBUU XJIOpHA MAJUIaIUs, MO AEUCTBUEM cepedpa, OKUCIEHHUE ro-
pPSYMM TOJKHUCIEHHBIM pacTBOPOM I€pMaHraHaTa Kaius, okuciaeHue no Barnepy). Ilo-
auMepursanud. [lonydeHne alkeHOB M3 alKaHOB, aJKWITaJOT€HUIOB U IUTajloreHaJIKa-
HOB. [I[pruMeHeHre dTuieHa U MPONUJIEHa.

A nx anue H bl. Knaccuduxanust 1MeHOBBIX yriaeBo1opoaoB. ConpsiKeHHbIE
nveHbl. DU3NYECKUE W XMMHUYECKHE CBOMCTBA JWBHHUIA M u3omnpeHa. 1,2- u 1,4-
npucoenunenue. [lomumepuzamnus. Kayuyku. Bynkanuzanus kaydykoB. Pesuna u »60-
HuT. CuHTe3 OyTajreHa u3 OyTaHa u ATaHoJA.

A 1 K 1 H bl. O0mas xapakrepuctuka. CTpoeHrue MOJIEeKyJbl aleTuiaeHa. Puznye-
CKME M XMMHYECKHE CBOMCTBA AJIKMHOB. Peakiuu NMpHCOEIMHEHUS TaJOreHOB, rajore-
HOBOJOPOAOB, BOABL. ['napupoBanue. TpuMepusanus u aumepusanus anetruieHa. Kuc-
JIOTHBIE€ CBOMCTBA AJIKWHOB C KOHILIEBOM TPOMHOM CBA3bIO. AleTWinabl. OKUCIICHUE aj-
KHHOB PAacTBOPOM IepMaHraHaTta kanus. [Ipumenenue anerunena. KapOuaHeiii meTon
nonyyeHus aunetwieHa. [Inponus merana. CUHTE3 aJIKWHOB aJIKWJIMPOBAHUEM ALlCTHIIH-

JOB.



A p e H bl. [lonstue 06 apomarnunoctu. [IpaBuno Xwokkens. benzon — crpoe-
HUE MOJIEKYJIbI, pu3nyeckue cBoiicTBa. ['omonoruueckuil pan 6enzona. M3omepus nu-
3aMEIIEHHBIX OCH30JI0B HAa MPUMEPE KCUIIOJIO0B. Peakinu 3aMeneHus B O€H30JIbHOM sIJ1-
pe (rajioreHupoBaHKe, HUTPOBAHKE, ATKWIMPOBaHKE). Peakiinu nmpucoeIMHeHus K OeH-
3071y (THApUpPOBaHUE, XJIOPUPOBaHUE HA cBeTy). OCOOEHHOCTH XUMHUHU ATKUIOCH30JIOB.
IIpaBuia opreHTaMM 3aMECTUTENEN B pEaKIMAX 3aMENIEHUsA. bpoMupoBaHne U HATPO-
BaHue ToJiyoJsia. OKUCIIEHNE aNKUIOEH30JI0B PACTBOPOM MEepMaHraHarta kanus. ['amore-
HUPOBaHHE AJKMIOCH30JI0B B OOKOBYIO Lienb. Peakius Bropria—®urTura kak MeTo[
CUHTe3a aNKuiI0eH3070B. CTUPOI KaK MPUMEP HENPEeTbHOT0 apOMaTUYECKOrO COEIU-
HEHUS.

[IpUpOAHBIEUNCTOYHUKHUYTIEBOA0DPOAO B. [Ipupoansiii u nonyr-
HBIM HeTSHBIE Ta3bl, UX COCTaB, HcHoJb30BaHUEe. HedTh kak cmech yrieBOAOpOJIOB.
[lepBuuHas u BropuuHas rnepepadotka Heptu. Pudpopmunr. KaMeHHbIN yrob.

[eHEeTHYECKAACBA3ZbBMEKAYPA3ZIHUUYHBIMUKIACCAMUYTIE
B O J 0P o 10 B. KauecTBEeHHbIE PEAKIIMU HA HENIPEIEIbHbBIE YTIIEBOIOPOIbI.

['amoreHONpPOU3BOAHBIEYTIEBOIODO IO B. Peaknium 3amenieHns
rajioreHa Ha ruJIpOKCHJI, HUTPOrPYIIy, [IUaHorpymnmy. JleiicTBre Ha raJoreHnpon3BOI-
HbIE BOJAHOTO ¥ COUPTOBOIO pacTBopa uiesnour. CpaBHEHHE pEaKIIMOHHOM CIIOCOOHOCTH
aJNKWI-, BUHWI-, QEHWI- U OeH3WIranoreHua0B. Mcnoib3oBaHue rajJoreHnpon3BOIHbIX
B OBITY, TEXHUKE U B cuHTe3e. [loHsATHE 0 MarHuioOpraHnueckux coeanHeHusx. [lomy-
YEHUE aJKaHOB BOCCTAHOBJIEHUEM MOJAIKAHOB MOJAOBOIOPOIOM. MacHutiopeanuueckue
CcOeOUHeHUsl.

JemoncTpanun. 1. bpomupoBanue rekcana Ha cBery. 2. ['opeHrue meraHa, 3TH-
neHa, anerwieHa. 3. OTHOIlIEHHE MEeTaHa, 3TUJIEHA, alleTHIIeHa U OeH30J1a K pacTBopaM
nepMaHraHaTa Kanus u OpomHoii Boje. 4. OKHCIIEHHE TOIyoJa pacTBOPOM TIepMaHTa-
Harta Kamd. 5. [lonyyeHue sTiiieHa peakuuerd AeTruapaTalvy 3TaHoJa, alleTUICHa —
TUAPOJIM30M KapOuaa kanblus. 6. [lomydeHue ctuposna aenojmMepusalieil moiaucTu-

poJia 1 UCIIBITAHNC €TI0 OTHOUMICHUA K PACTBOPY IMCpMaHIaHATA KaJIH:A.



JlaGopaTopHblie onbIThbl. COCTaBICHUE MOJAEIIEH MOJIEKYJ aJIkaHOB. B3aumMoeii-
CTBUE aiKaHOB ¢ Opomom. CocTaBiieHHE MOJENe MOJEKY] HENpeeabHbIX COEIMHE-
HHM.

IIpakTuuyeckas padora Ne 1. CocraBienue Mojieieil MoJieKyJl yIJIeBOI0POIOB.

IIpakTudeckas padora Ne 2. [TonydyeHue 3THIICHA U OMBITHI C HUM.

Kontpoabnas padora Ne 2 o teMe «YTJIeBOAOPOIAbD.

Tema 4. Kuciopoacoaep:kamniue opranndeckue coequHenns (18 u)

C  u p T 1. HoMeHKI1aTypa u uzomepusi cnuptoB. TOKCHYECKOe IEHCTBHE HA Op-
raHW3M METAHOJIA U 3TaHoJa. PU3NUECKUE CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX CIIUP-
TOB. XMMHUYECKHE CBOICTBA CIIUPTOB (KUCIOTHBIE CBOWCTBA, pEaKLMU 3aMEIIECHUs TH/I-
POKCHUJIb HOM TpyNIbl HA rajoreH, MeXMOJIEKYJIApHAs U BHYTPUMOJIEKYJIApHAs JIETU-
paTauus, OKUCICHHE, peakluu yIiIeBOJOPOAHOIO paaukana). AnKoroysartsl. ['uaponus,
ANKWIMPOBAHHUE (CHUHTE3 MPOCThIX 3QupoB no Bunbsaimcony). [IpombllieHHBIA CHHTE3
MeTaHoa. MHOrOaTOMHBIE COUPTHI. DTUJIEHTIIMKOJb U TIUUEPHH, X (PU3NYECKUE U
XUMu4eckue cBorcTBa. CUHTE3 THOKCAHA U3 STUIEHIIIMKONA. TOKCHYHOCTD 3TUIICHIJIN-
kojs. KauecTBeHHast peakiysi HA MHOTOaTOMHbIE cUPTHL. [IpocThie auphl Kak n3oMe-
pBI IpeleabHBIX OAHOATOMHBIX CHUPTOB. CpaBHEHHE MX (PU3MUYECKUX U XUMHUYECKHX
CBOMCTB cO cnipTaMu. Peakius paciienyieHus NpocThiX 3(pUpoB HOA0BOJOPOJAOM.

® e H 0 1 bI. HoMeHkiatypa u uzomepusi. BzanmHoe BiusiHue rpyIin aTOMOB Ha
npumepe penona. Guznveckne u XUMHUECKHE CBOMCTBA (heHOsa U Kpe3oJoB. Kuciaot-
HbIE CBOICTBA ()EHOJIOB B CPABHEHUU CO cIMpTaMu. Peakiuu 3aMmelieHusi B 0€H30JIbHOM
KoJblie (rajoreHupoBaHue, HUTpoBaHue). OkucieHue ¢eHosnoB. KauecTBeHHbIE peak-
1uu Ha ¢enoi. [Ipumenenue denona.

KapOOHUIBHBIECOEHUHEHHU 1. DNEKTPOHHOE CTPOEHUE KaPOOHUIILHOM
rpynnbsl. ANbJIeruabpl U KeTOHbl. PU3nyeckue cBoWcTBa (opMasbaeruaa, aleTalbIeru-
na, arietTona. [lonsamue o Kkemo-eHobHOU maymomepuu KapoOoHUuIbHbIX coeourenui. Pe-
aKIMKM MPUCOEAUHEHHUS BOJAbI, CIHUPTOB, IIMAHOBOJAOPOAA M THUIPOCYJIh(UTAa HATPUSL.
CpaBHeHHE PeaKIMOHHON CIIOCOOHOCTHU alIbJETUIOB U KETOHOB B PEAKLUAX MPUCOEIH-
HeHus. Peaknuuy 3amenieHrss aToMOB BOJOPOJA MPHU O-yTJIEPOAHOM aTOME Ha TaJIOTEH.

[Tonmumepuzamus Gopmanbiaeruna u auneranbaeruaa. Cunmes cnupmosg 83aumooenucm-



suem KapOOHUNbHLIX coeOuHeHull ¢ peakmueom I punvsapa. OkucieHre KapOOHUIbHBIX
coenuHeHnii. CpaBHEHUE OKUCIICHUS allbJETUI0B U KeTOHOB. BoccTaHoBieHHe KapOo-
HUWJIbHBIX COEAWHEHUN B cUpThl. KauecTBEHHbIC pEaKIMy Ha alIbJICTUJIHYIO TPYIIY.
Peakyuu anvoonvno-kpomonosoii kondencayuu. OcobeHnoctu dopmainbie- ruja. Pe-
akuus popmanbaeruaa ¢ (eHoIoM.

KapOOHOBBI€KHUCIO T bl DINEKTPOHHOE CTPOCHUE KAPOOKCUIBHOU IpyT-
nbl. ['OMonorudeckuid psifi mpeebHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Dusnue-
CKHE CBOMCTBa KapOOHOBBIX KHCJIOT Ha MPUMEpPE MYpPaBbHHOW, YKCYCHOH, IMPOMHOHO-
BOM, MaJbMUTHHOBOM W CTEAPUHOBOM KHUCIOT. XUMHUYECKHUE CBOMCTBA KapOOHOBBIX
KUCIOT. KHUCIIOTHBIE CBOMCTBA (M3MEHEHHE OKPACKA MHIMWKATOPOB, PEAKIMU C AKTUB-
HBIMUA MeETajlylaMU, OCHOBHBIMU OKCHJaMH, OCHOBAHUSIMH, COJISIMU). MI3MeHeHHe CUIIbI
KapOOHOBBIX KHCJIOT MPU BBEJICHUU JOHOPHBIX U AKIIENITOPHBIX 3amecTuTeseil. B3au-
MOJEICTBUE KapOOHOBBIX KHCIOT CO CIUpTaMu (peakuus dtepudukanuu). ['anorenu-
poBaHuEe KapOOHOBBIX KUCJIOT B OOKOBYIO 1elb. OCOOEHHOCTH MYPaBbUHOM KHUCIOTHI.
Baxneiiiue npejcTaBuTeNN Kiacca KapOOHOBBIX KHUCIOT M uX npumeHeHue. [lomyde-
HUE MYPaBbUHOM U YKCYCHOM KHUCJIOT B MPOMBIIUIEHHOCTH. Briciirie kapOOHOBbBIE KHC-
notel. [1]aBeneBasi KMCIOTa Kak MpeaCcTaBUTENh NUKApOOHOBBIX KuchoT. [Ipencranie-
HUE O HEMpEeAeNIbHBIX U apoMaTUYecKuX KucioTaX. OCOOEHHOCTH MX CTPOCHHS U
CBOMCTB. 3HaUC€HHE KapOOHOBBIX KUCJIIOT.

OYHKIHUOHANbHBENPOU3BOAHBEKapOOHOBH XKuCIoT. [lo-
JTy4YeHUE XJIOPAHTUAPUIOB U aHTHAPUJIOB KUCIIOT, UX TUApou3. [lomydeHue CiaoxHbIX
3(UPOB C UCIOIH30BAHUEM XJIOPAHTHIPHUIOB U aHTUAPUIOB KUCTIOT. CrokHbIC AUPHI
KaK M30Mephbl KapOOHOBBIX KHUCIOT. CpaBHEHHE (DPU3NYECKUX CBOWCTB U PEAKIIMOHHOMN
CIIOCOOHOCTH CJIOKHBIX A(PUPOB U HM30MEPHBIX MM KapOOHOBBIX KHUCIOT. ['mapomnus
CIOXHBIX 2¢upoB. CHHTE3 CIOXKHBIX d(PupoB dheHnonoB. CroxxHbie d3PUPHl HEOPTaHHYE-
ckux kucior. Hurtpormuuepun. Amuapl. Conu KapOOHOBBIX KHCJIOT, UX TEPMUUYECKOE
pa3fioKeHHe B MPUCYTCTBUU 1eja0ud. CUHTE3 KapOOHUIBHBIX COSAMHEHUN pa3iiokKeHH-
€M KaJIbIIUEBBIX COJIEH KapOOHOBBIX KUCIIOT.

Jemoncrpanun. 1. Bzaumoaeiicteue HaTpus ¢ 3TaHOJIOM. 2. OKHCIEHUE ATaHOIA

okcusoMm menu. 3. ['openue stanona. 4. BzaumonenictBue mpem-0yTUIOBOTO CIIHPTA C



coyisiHOM kuciotoi. 5. Mogodopmuas peakuusa. 6. KauecTBeHHas peaxius Ha MHOIO-
aToMmHble criupThl. 7. KauecTBeHHbIe peakinu Ha GeHobl. 8. OnpeneneHue alibIeruaoB
IIPY TIOMOIIM KaYECTBEHHBIX peakiuil. 9. OKUCIeHNE allbJIErUA0B NEPMAHTaHATOM Ka-
aus. 10. IlomydyeHue cioXHBIX 3UPOB.

JlabopatopHbie onbIThI. 5. CBOICTBA 3TUIIOBOrO cupTa. 6. CBOMCTBA IIIMLIEpU-
Ha. 7. CBoiictBa (henona. KauectBennnie peakunu Ha genonsl. 8. CoiicTBa hopmanu-
Ha. 9. CoiicTBa ykcycHOM KUcHIOThI. 10. Conu kapOOHOBBIX KUCIIOT.

IIpakTuyeckas padora Ne 3. [Toryuenune 6pomdTana.

IIpakTueckasi padora Ne 45. [lonyuenue ameToHa.

IIpakTuyeckas padora Ne 5. [lonydeHne ykCyCHOM KHUCTOTHI.

IIpakTuyeckasi padora Ne 6. [lomydeHnue sTumnanerara.

Kontpoabnas padora Ne3 no teme «Kucnopoaconepxkaiiye opraHu4ecKue Be-
IIECTBA.
Tema 5. A3oT- u cepocoaep:kammue coexnuenus (6 u)

Humpocoeounenus. Inekmponnoe cmpoenue Humpozpynnsl. Ilonyuenue numpo-
coeounenull. B3pvlguamvie geujecmaa.
A M ¥ H bl. U30Mepust aMuHOB. [lepBUYHBIE, BTOPUYHBIE U TPETUYHBIE aMUHbL. DU3nye-
CKHME CBOMCTBA MPOCTEUIIMX aMHUHOB. AMMHBI KaK OpraHndeckrne ocHoBaHus. Coiu ain-
KWJIaMMOHUS. AJTKWJIMPOBAHUE U AlIMJIMPOBAHUE aMUHOB. Peakiiy aMMHOB C a30TUCTON
KHCIIOTOW. ApOoMaTnyeckre aMuHbl. AHWINH. B3auMHOE BIMSIHUE TPy aTOMOB B MO-
JieKyJie aHWIMHA. XUMHUYECKHUEe CBOMCTBA aHWJIMHA (OCHOBHBIE CBOMCTBA, PEaKIMM 3a-
MEIICHUSI B apOMATUIECKOE SIIPO, OKHCICHUE, ayuiuposanue). /Juazocoedunenus. Tlo-
Jy4€HHE aMHHOB M3 COUPTOB U HUTpocoennHeHui. [Ipumenenne anumuna. Cepoopra-
HU4yeckue coeanHeHus. [IpencraBineHue o cepoopraHuyeckux coeauHeHusix. OcoOeH-
HOCTH MX CTPOEHHUS U CBOMCTB. 3HAYEHHE CEPOOPTaHNYECKUX COEUHEHUM.

['eTeponuxkas. Oypad U NUPPOI KaK NPeICTABUTENN MATUWICHHBIX I'eTe-
POLIMKIIOB. DIEKTPOHHOE CTPOECHUE MOJIEKYJbl Tupposia. KucnoTHeie cBoiicTBa muppo-
na. [IupuauH KaKk npeacTaBUTENb IIECTUUWIEHHBIX IT'€TEPOLMKIIOB. DJIIEKTPOHHOE CTPOE-

HHE MOJICKYJIbI IMPHUAWHA. OCHOBHBIE CBOMCTBA IMUpUAUHA, p€aKIUN 3aMCIICHHAA C



apoMatuueckum sjpom. IIpencraBnenue o0 ummuaazone, MUPUIUHE, MypUHE, TyPUHO-
BBIX U TUPUMUIUHOBBIX OCHOBAHUSX.

Jemonctpanun. 1. OcCHOBHBIE CBOIICTBa aMHHOB. 2. KauecTBEHHbIE peakly Ha
aHWIMH. 3. AHWIMHOBBIE KpacuTenu. 4. OOpasiibl reTePOIUKINYECKUX COSTMHEHUM.

JlabopatopHble onbIThl. KauecTBeHHbIE peaKlIMA HAa aHUJIMH.

IIpakTnyeckass padora Ne9. PenieHne SKCIEpUMEHTANBHBIX 3aJad [0 TEME
«A3oTconepkalire OpraHnueCcKue BEIIECTBAY.

Tema 6. Buonornyeckn akTuBHbIE BemecTBa (14 u)

Ku p bl Kak CI0XHBIE 3(PUPHI MIHIIEPUHA U BBICHINX KapOOHOBBIX KUCIOT. OMBI-
JeHue KupoB. ['naporennsanus ;kupoB. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT.

Y ruaeBo absl. MoOHO- u qucaxapuipl. @yHKIMM yIJIeBOAOB. brosornueckas
poJib yraeBonoB. I'Mmoko3a — (usnueckue cCBOWCTBA, JTUHEHHAs U LUKIn4eckas (op-
Mbl. Peakuuu riroko3bl (OKHMCIEHUE A30THOM KHCIOTOM, BOCCTAHOBJICHHE B ILIECTH-
ATOMHBIN CIIUPT), KAUECTBEHHBIE PEAKIIMH Ha III0K03Y. bpokeHue rinoko3sl. Opykro3a
KaK u30Mep Ii1oKo3bl. Pubo3a u nezokcupubdosa. Ilowamue o enuxkozudax.

A uncaxapu sl Caxapo3a Kak IpPeACTABUTENb HEBOCCTAHABINBAOIINX JUCA-
xapunioB. Mansmo3sa u nakmosa, yeanoouosza. I'maponus nucaxapunos. [lomydyenue ca-
Xapa M3 CaxapHOW CBEKIIBI.

[Tonwucaxapwu sl Kpaxman, rmukores, nemntoiio3a. KauectBeHHas peakuus
Ha KpaxMall. [ uaponus noaucaxapuaos.

HykneunoBbiekucaorT sl Hykneosuasl. Hykneorunsl. Hyknennose
KHUCJIOTHI Kak npupoaubie noaumepsl. Ctpoenne JIHK u PHK. I'naponun3 HyKI€MHOBBIX
KHCJIOT.

AMHUHOKHUCIOT Bl KaKk aMPOoTepHbIe COeAMHEHMs. Peakuu ¢ KUciIoTaMu U
ocHoBaHusiIMU. OOpa3oBaHue clI0XKHBIX 3pupoB. Ilentunsl. IlenTunnas cBsa3b. AMui-
HBIM XapakTep MenTUIHOU cBsA3U. I uaponns nentuaos. benku. Ilepsuunas, BTopuuHas
U TPETUYHAs CTPYKTYpHI OekoB. KauecTBeHHbIE peakuu Ha OEJKH.

JemoncTpanun. 1. PacTBopuMoCTh yriaeBoJoB B BoJie U 3TaHoje. 2. KauecTBen-

HbIE peaKlUK Ha TI0K03y. 3. OOpa3ibl aMUHOKHCIIOT.



JlaGoparopHusbie onbiThl. 11. CBoiicTBa riatoko3bsl. KauecTBeHHas peakuusi Ha
roko3y. OnpeneneHde KpaxMaia B Mpoaykrax nutanus. 12. LiBeTHwsie peakiuu 6e-
KOB.

Kontpoabnasi pa6ora Ne 4 no teme «A30TcojiepKaiiue U OMOJOTUYECKH aK-
TUBHBIE OPraHUYECKHUE BEIIECTBAY.

Tema 7. BoicokomoJiekyJisipable coenHenust (4 1)

[ToHATHE O BHICOKOMOJIEKYJISIPHBIX BemlecTBax. [lonumMepusanus U NOJUKOHACH-
cauusi Kak METOJIbl CO3/IaHus MOJMMEPOB. DiactoMepsl. [IpupoIHbIA U CUHTETUYECKUI
kayuyk. Cononumepu3zanus. CoBpeMeHHbIE TIaCTUKU (ITOJIMATUIICH, TOTUIPOIUIICH,
MOJIUCTUPOJI, TOJUBUHUWIXIIOPU, (TOPOIIACT, MOJUITUICHTEpeTaNIaT, aKpuiI-
OyTalMeH-CTUPOJIbHBIN TUIACTHK, MOJUKapOoHathl). [IpupoHbIE U CUHTETUYECKUE BO-
J0KHa (0030D).

HMemoncTpanuu. 1. OOpa3usl mnactukoB. 2. Komekius BoiokoH. 3. Ilonukon-
JIEHCAaIMS YTUICHTIIMKOJIS ¢ Tepe(TaneBoi KUCIOTOM.

JlaGopaTopHble onbIThI. 13. OTHONIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpam
KHUCJIOT U IIEJIOYEH.

IIpakTnueckas padora Ne 10. Pacio3zHaBaHUE IJIACTUKOB.

IIpakTnueckas padora Ne 11. PacriosHaBaHH€E BOJIOKOH.



CodepxcaHue Kypca xumuu 11 Knacca.

Ne Pa3penbl nporpammbl Konnuectso | Konunyectso Konunuecreo
n/n yacos KOHTPOJ/IbHbIX | NPAKTUYECKUX
pa6or pa6or
1 Hemertannsl 31 1 5
2 MeTtannbl 30 1 6
Ctpoenue aroma. Xumuueckas | 8 - -
CBSI3b
OcHoBHBIE 3aKOHOMEPHOCTH | 17 1 2
MPOTEKAHUSI XUMHUYECKUX PEak-
105051
XUMHU4YECKask TEXHOJIOT s 7 - -
Xumusi B ObITy W Ha ciyxOe | 11 1 2
ob1miecTBa
PesepBHOE Bpems 1
UTOro 105 4 15

Conep:xkanue pa3iesioB U TeM Y4eGHOro Kypca

11 knacce (3 4 B Hexesro, Becero 105 4, u3 Hux 1 4 — pe3epBHOe Bpemsi)

Tema 1. Hemerasan (31 u)

Knaccudukaiys HeOpraHM4eCcKUx BEIIECTB. DJIEMEHTHI METAJIIbl 1 HEMETAJUIBI U
ux nojoxenue B [leprnoanueckoii cucreme.

Bonopon. Ilonydenne, ¢puzndeckue U XUMUUECKHE CBOMCTBA (pPeakIMu ¢ METall-
JJaMU ¥ HEMeTaJlJlaMu, BOCCTAHOBJIEHUE OKCUJIOB U cojieit). ['uapuasl. TormimBHbIE de-
MEHTHI.

["anmorensl. O61Ias XapakTepucTrUKa NoArpymibl. u3ndeckrue CBOMCTBA MPOCTHIX
BEIIECTB. 3aKOHOMEPHOCTU U3MEHEHHUS OKUCIUTEIbHON aKTUBHOCTH TaJIOTEHOB B COOT-
BETCTBUU C UX ITOJIOKCHHEM B IIepruoandeckor Tadnmie. I1opsiiok BRITECHEHUS rajiore-
HOB M3 pacTBOPOB TrasoreHn1oB. Oco0eHHOCTH XuMuu Gropa. XJIOop — MOJydYeHHUE B
MPOMBINIJIECHHOCTH U Ja0OpaTOpuH, peaklMu ¢ MeTaulaMyd U HeMeTauiamu. B3aumo-
JIEVUCTBUE XJIOpa C BOJOW M pacTBopamu Ieiaoyen. KuciopoaHsie COeAMHEHUS XJI0pa.

['MnoXA0puUTHI, XJIOpAT U MEPXJIOpaThl KaK TUMHWYHBIE OKUCTUTENH. OCOOEHHOCTH XH-




muu Opoma u nonaa. Kauecrsennas peakuus Ha Hoa. ['anoreHoBoopoabl — MOJTyYEHHUE,
KHCJIOTHBIE M BOCCTAaHOBUTEIbHBIE CBOKCTBA. CoJsiHAsE KUCIIOTa U ee coiu. KayecTBen-
HBIE PEAKLIMKU Ha TAJIOTE€HU-UOHBI.

DNeMEeHTHNOATPYNOBIKHUCIIODP O Aa. O0mmas xapakrepucTuka mo/i-
rpynibl. @U3nYecKue CBOMCTBA MPOCTHIX BemecTB. O30H KaK auIOTPONHAs MOAH(PUKA-
uua kuciopoa. [lomydyenne o3oHa. O30H Kak okuciautenb. [lo3uTuBHAs 1 HeraTUBHAs
poJIb 030HA B OKpy»Xaromen cpeae. CpaBHEHHE CBOWMCTB O30HA M Kuclopona. Boga u
IIEPOKCHUJT BOJIOPOJIA KAaK BOJOPOJHBIE COCIMHEHUS KUCIOPOAA — CpPAaBHEHUE CBOWCTB.
[Tepoxcua BOJOpoJa Kak OKUCIHUTEND U BOCCTaHOBUTEND. [lepokcuanl Meramnos. Cepa.
Annorponus cepbl. PU3NYECKHE U XUMHUECKUE CBOMCTBA Ccephl (B3aUMOACICTBUE C ME-
TaJulaMH, KHCJIOPOJOM, BOJOPOJOM, PACTBOPAMHU ILIEJIOYEH, KUCIOTAMU- OKUCIUTEIS-
mH). CepoBOAOPOJ — MOJIy4E€HUE, KUCIOTHBIE U BOCCTAHOBUTENbHbBIE CBOMCTBA. CyJb-
buapl. CepHUCTBIN ra3 Kak KUCIOTHBIN OKCU. OKUCIUTENbHBIC U BOCCTAHOBUTEIIbHbBIC
CBOMCTBa cepHUCTOro rasa. [lomyuyeHue cepHHCTOro raza B NPOMBILIIEHHOCTH U J1a00-
patopun. CepHucras kucnora u ee conu. Cepubiii anruapua. CepHasa kucnora. CBoii-
CTBa KOHIIEHTPUPOBAHHON U pa30aBICHHON CEpHOU KHUCIOTHI. JelicTBME KOHLIEHTPUPO-
BAaHHOM CEepHOW KMCIIOTHI Ha caxap, METajllbl, HeMeTallbl, cylbhuasl. Tepmuueckas
YCTOMUYMBOCTH Cyib(paToB. KauecTBeHHas peakiisl Ha CEpHYIO KUCIOTY U €€ coiu. Tuo-
CepHas KUCI0ma u muocyaibgamai.

A3o0THEerocoe HHeHH . DIEeMEHThI NOATpyMIbl a30Ta. O01as xapaxkre-
puctuka noarpynmnsl. GU3NYECKUE CBOWCTBA MPOCTHIX BellecTB. CTPOCHUE MOJEKYJIBI
azora. PU3MUECKUE U XMMHUYECKUE CBOMCTBA a3oTa. [loiryueHne a3ota B MPOMBILUIEH-
HOCTU U nabopaTopuu. Hutpuael. AMMuak — ero nojydyeHue, Gu3nYecKue U XuMmuye-
ckue cBoiucTBa. OCHOBHBIE CBOWMCTBAa BOJHBIX PAacTBOpPOB aMMuaka. Coiau aMMOHHS.
[ToBenenue coneil aMMOHUS NIPU HArpe€BaHUU. AMMHUAK Kak BOCCTaHOBUTENb. [Ipume-
HeHue amMmuaka. OKCuIbl a30Ta, Uux noiydenue u cBorictBa. Okcup azora(l). Okucie-
Hue okcuaa azora(ll) kucnopogom. JJumepuzanus oxkcuaa azota(IV). Azorucrast Kuciao-
Ta ¥ €€ coau. HUTPUTHI Kak OKUCIUTEIN U BOCCTA- HOBUTENU. A30THAsI KUCIOTa — (U-
3UYECKHE U XUMUYECKHE CBOMCTBA, NosiydyeHrue. OTHONIEHUE a30THOM KHCIIOTHI K Me-

TajiaM ¥ HeMeTauiaM. 3aBUCUMOCTh IMPOAYKTAa BOCCTAHOBJICHUA a30THOM KHCJIOThI



OT aKTUBHOCTU METaJlJla U KOHLIEHTPAlMU KUCIOThL. TepMuieckass yCTOMUMBOCTh HUT-
paToB.

®ochopuerocoeaquedu . Amnorponus pochopa. XumMuueckue CBO-
ctBa (ochopa (peakuuu ¢ KUCIOPOJOM, rajJoreHaMu, MeTajulaMH, CIOKHBIMU Bellle-
CTBaMU-OKHUCIUTENAMH, I1enouamu). [lonydyenne u npumenenue dpocdopa. DochopHbiii
auruapun. OptodocdopHas u metapochopHas KUCIOTH U UX conu. KauectBennas pe-
akiust Ha optodocdatsl. Paznooscenue opmoghocgopnon xuciomsl. Ilupoghocghopnas
kucioma u nupogocgamoi. ®ochuapl. Dochun. Xropuowvr ghocgpopa. Oxcuo ghocgo-
pa(lll), pocgopucmasn kucroma u ee conu.

Y raepo a Amnorponus yriaepoaa. CpaBHEHHE CTPOSHHS U CBOMCTB rpadura u
anmasa. OyriepeH Kak HOBasi MoJieKyJisipHas popma yrieposaa. ['paden kak MoHOCIION
rpadura. YriepoaHsle HAaHOTPYOKU. YTojb. AKTHUBHUPOBAHHBIM Yroiyib. AncopOrus.
Xumudeckue cBorctBa yris. KapOouasl. ['naponus kapouja Kaublus U KapOuaa ao-
MuHus. KapOuasl mepexoqHpIX METaIOB KaK CBEPXIPOYHbIE MaTepuaibl. OKCUABI yT-
nepoaa. OOpa3oBaHME yrapHOTO ra3a IPU HETIOJIHOM CTOPaHUHU YIJiA. YTOJb U yrapHbId
ra3 Kak BOCCTaHOBHTENMW. Peakuusi yrapHoro rasa ¢ pacruiaBamu menouyend. CuHTe3
(opMuaTOB U OKCaNaToB. YTJIEKUCIbIN ra3. YronbHas Kuciaora u ee coiu. [loBegenue
CPEIHHUX U KUCIBIX KapOOHATOB MPU HATPEBAHMH.

K p e M H u i1. CBOMCTBA IPOCTOr0O BEMIECTBA. Peaknuuy ¢ XJI0poM, KUCIOPOIOM,
pacTBopamH 1esnouei. OKCu KpEMHUS B IPUPOJIE U TEXHUKE. KpeMHUEBBIE KUCIIOTHI U
ux conu. 'maponu3s cunukaroB. CuilaH — BOJOPOJAHOE COETMHEHHE KPEMHHUSI.

b o p. Oxcun 6opa. bopras kuciora u ee conu. bypa.

Hemoncrpanuu. 1. 'openne Bogoponaa. 2. IMomyuenue xiopa (OMbIT B mpoOUp-
ke). 3. OnbITel ¢ OpoMHOI BoAoOW. 4. OKUCIHUTENbHBIE CBOMCTBA pacTBOpa FMIOXJIOPUTA
Hatpus. 5. [InaBnenue cepsl. 6. 'openue cepsl B kuciaopoze. 7. Bzaumopeicraue xene-
3a ¢ cepoit. 8. ['openue cepoBomopona. 9. Ocaxnenue cyabduaon. 10. CBoiicTBa cep-
HUCTOrO raza. 11. JlecTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOTHI HA MEb U Caxapo-
3y. 12. PacTBopenue ammuaka B Boje. 13. OCHOBHbIE CBOMCTBA pacTBOpa amMMuaka. 14.
Karanutuyeckoe okucnenne ammuaka. 15. [lonyuenne okcuaa azora(ll) u ero okucie-

HUe Ha Bo3ayxe. 16. [leficTBue a30THOW KuCIOTHl Ha menb. 17. ['openue docdopa B



kuciopoze. 18. [Ipespamienue kpacHoro gocdopa B Oeblil U €ro CBEYEHHE B TEMHOTE.
19. BzaumoneiictBue ¢ochopHoro anruapuaa ¢ Bogout. 20. O6pasiel rpaduTa, aaMasa,
kpemHus. 21. ['openue yrapHoro rasa. 22. TylieHue miIaMeHH yTJIEKUCIBIM Ta3oM. 23.
Paznoxxenue mpamopa.

Jlaboparopubie onbiThl. 1. IlomydeHune xiopa M H3y4EHHE €ro CBOWMCTB. 2.
O3HaKOMJICHHE CO CBOMCTBAMHU XJIOPCOAEPKAIIMX oTOenmBaTeneil. KauecTBeHHas pe-
akuus Ha rajoreHuA-uoHbl. 3. CBolicTBa OpoMa, Hoja u ux cojeil. Pasnoxenue nepok-
cuga Boaopojaa. OKUCIEHUE MOAMI-HOHOB MEPOKCUAOM BOJOPOJA B KUCIOWN cpene. 4.
N3ydeHue CBOMCTB CEpHOW KHUCIOTHI U €€ coyen. 5. M3yduenue CBOMCTB BOJHOTO pac-
TBOpa aMmMmuaka. 6. ColicTBa cosieli ammoHusi. KauecTBeHHas peakius Ha (ocdaT-uoH.
7. KauecTBeHHast peakuus Ha kapOOoHAT-WUOH. Pa3noxenue rugpokapboHaTa HaTpus. 8.
HcnpiTanue pacTBOpa cUiIMKaTa HaTpUsl UHAUKATOpoM. 9. O3HaKomileHHe ¢ oOpa3lamu
MPUPOIHBIX CUIHKATOB.

IpakTnueckas padora Nel. [lomyuenne Bonopona.

IIpakTnueckas padora Ne 2. [TonyueHue XJI0pOBOJOPOIA U COISTHON KUCIIOTHI.

IpakTnuyeckas padora Ne 3. [lonyueHne aMmmuaka U U3y4E€HHE €TI0 CBOWCTB.

IIpakTnueckas padora Ne4. [lonyueHne yriekucioro rasa.

IIpakTnuyeckas padora Ne 5. BelnogHeHne SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«Hemeraibn.

Konrpoabnas padora Nel no teme «HemeTamiby.

Tema 2. Metamibl (30 u)

OO6mumii 0030p d7IeMEHTOB— MeTaioB. CBOMCTBA MPOCTHIX BEIIECTB-METAJIIOB.
Meramueckue Kpuctamimyeckue pemeTku. CruiaBbl. XapakTepucTUKa Hanbosee u3-
BECTHBIX CIUIABOB. [lonydueHre u npuMeHEeHnEe METAJIIOB.

[lle toduHBI €MeETalJdbl— 00mas XapaKTEPUCTUKA MOJATPYIIbI, XapaKTep-
HBIC pEeaKLMKU HaTpus U Kayiusi. CBOMCTBA MIEJIOYHBIX METAILIOB. [lonydyeHune menounbix
MetaimioB. Cofa M €KUM HaTp — Ba)KHEWIME coeAuHEHusl Hatpus. bepwuinii, mar-
HUH, [ETOYHO3EMEIIbHbIC MeTaJUTbl. Maruui v KaJIbIui, X 00IIasi XapaKTepUCTHUKa Ha

ocHOBe nonoxkeHus B llepuoanueckon cucreme anemenToB . 1. MenaeneeBa u ctpoe-



HUs aToMoB. [lonyuenue, pusnueckne U XMMUUYECKHUE CBOMCTBA, IPUMEHEHUE MarHus,
KaJblUsl U UX COCAMHEHUN. AMQPOTEPHOCTh OKCHJA M Truapokcuia Oepwuius. Xect-
KOCTBh BOJIBI U CIOCOOBI €€ ycTpaHeHus. OKpacka IUIaMEHHU COJIAIMU IIEIOYHBIX U IIIe-
JIOYHO3EMEJIbHBIX METAJIJIOB.

A 11 M u H 4 i PacnpocTpaneHHOCTh B ipupojie, PU3NIECKUE U XUMUYECKUE
CBOMCTBa (OTHOILIEHHWE K KHCIOPOIYy, TajJoreHaM, pacTBOpaM KHCIOT W IIEIO0YEH,
anmomMorepmusi). AMPOTEPHOCTh OKCUAA U THIApOKcHIA altoMUHMS. COonM aatOMUHUS.
[TonHoe paznokeHue BOJON COJel aTIOMUHUS CO CIa0BIMHU JBYXOCHOBHBIMHU KHCJIOTa-
MHU.

AnroMuHaTHl B TBEpIOM BUJE U B pactBope. lIpumenenue amtomunus. Coedunenus
AIOMUHUS 8 HUSULIUX CTNENEHAX OKUCTIeHUS.

OnoBoucBUH e . Pu3ndyeckue 1 XUMUYECKUE CBOICTBA (peaklUu ¢ KUCIIO-
poaom, kucinotamu), npumenenue. Conu onoa(ll) u ceunma(ll). CBUHIIOBBIN aKKyMYy-
JSATOP.

Metananbsino0O0o4YHB XNOATPY I . OCOGEHHOCTH CTPOEHUSI AaTOMOB I1e-
PEXOJHBIX METAJIOB.

X p o M. ®usnyeckrue CBOMCTBA, XUMUYECKUE CBOICTBA (OTHOLIEHUE K BOASHOMY
napy, KHUCJIOpONy, XJIOpYy, pacTBopaM KHUCHOT). M3MeHeHue OKUCIUTENbHO-
BOCCTAHOBUTENBHBIX U KUCIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB M THIPOKCHUIOB XPOMA C
pOCTOM cTeneHn okuciaeHus. AMdorepHsie cBoiicTBa okcuaa u ruapokcuaa xpoma(lll).
Oxucnenue coner xpoma(Ill) B xpomatel. B3auMHble nepexoibl XpOMaTOB U TUXPOMa-
TOB. XpOMAThl M TUXPOMATHI KAK OKHCIIATEIIH.

MapraH e — Quanyeckue 1 XMMHUUECKHE CBOWCTBA (OTHOLIEHHE K KHCIIOPO-
1y, XJopy, pactBopaM KucioT). Okcug mapranua(lV) kak okucnuTenb U KaTalau3aTop.
[lepmanranat kanus kak okucinutenb. Maneanam(VI) kanusa u e2o ceoticmaa.

K e 1 e 3 0. Haxoxzaenue B npupoje. 3HaUeHHE Keje3a JIJIsl OpraHu3Ma yesioBe-
ka. Ouznueckue cBoicTBa xene3a. CruiaBbl XKene3a ¢ yriepoaoM. XMMHAYECKUE CBOM-
CTBa Keje3a (B3auMOJCICTBUE C KUCIOPOJIOM, XJIOPOM, CEPOM, YIIIEM, KUCIOTAMM, pac-

TBOpaMu coJjieit). CpaBHEHHE KMCIIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEb-



HbIX cBoMcTB ruapokcuaa xenesa(ll) u ruapoxcuna sxkeneza(lll). Comu xeneza(ll) u
xeneza(lll). Metonbr nepeBoaa coneit xxenesa(ll) B conu sxeneza(lll) u oopatho. Okuc-
JTUTeNbHbIE cBOMCTBA coenuneHu xkeneza(lll) B peakiusx ¢ BOCCTaHOBUTENISIMU (MOIU-
oM, Meibto). [{luanuiapie KOMIUIEKCHI Jkene3a. KauecTBeHHbIe peakiiui Ha HOHBI
xenesza(ll) u (111).

Me 1 ». Haxoxnenue B npupoje. Puznyeckre 1 XUMUYECKUE CBOKMCTBA (B3aUMO-
JIEUCTBUE C KHUCIIOPOJOM, XJIOpPOM, cepol, kucimoramu-okuciurensimMu). Conu meau(Il).
Menubiii kynopoc. Ammuakatel Menu(l) u meau(Il). Ionyuenne oxcuna meau(l) Boc-
ctaHoBJieHreM Tuapokcuaa meau(1l) rirroko3oi.

Cepe6po. Ousnyeckue U XUMHUIECKUE CBOMCTBA (B3aMMOJICHCTBUE C CEPOiA,
XJIOPOM, KUCIOTaMU-OKUCIUTENIIMH). OcaxeHne okcuia cepedpa npu ACHCTBUM IIIe-
JI0YU Ha coiM cepedbpa. AMMUakaTsl cepedpa kak okuciauTend. KauecTBeHHas peaxius
Ha UOHHKI cepedpa.

3 010 To0. PU3NUECKUE U XUMUYECKHUE CBOWCTBA (B3aUMOJECHCTBHUE C XJIOPOM,
«1apcKoii BOJKOM». CriocoObl BBIJIEICHUS 30J10Ta U3 30JI0TOHOCHOM MOPOIbI.

I[ 1 1 k. PuU3NYECKUE U XUMUUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C TaJIOT€HAMH,
KHUCIIOPOJIOM, CEpOil, pacTBOpaMU KHUCJIOT U Ieioueit). AM(OTEpHOCTh OKCHAA U THJI-
pOKCHIa IIMHKA.

P 1y 15. [IpencraBnenue o CBOMCTBaX PTYTH U €€ COCAMHEHUSX.

Hemoncrpamun. 1. Komtekuus merayuios. 2. Komiekuuss MuHEepaiaoB U pya. 3.
Komnekmmsa «Amomunuity. 4. Komreknus «Kene3o u ero ciuiasel» 5. B3zaumonencraue
HaTpus ¢ BoJIoM. 6. OKpalMBaHUE MIAMEHU COJISIMH LIEJIOYHBIX U MIEJIOYHO3EMENTbHBIX
MeTaiuioB. 7. BzaumoneiictBue kanbuus ¢ Bogoi. 8. IlnaBnenue amtomunus. 9. B3au-
MOJENCTBUE ATIOMUHUSA O 1enoubo. 10. BzanmoaencTBue xpoma ¢ COJITHOM KUCITOTOM
6e3 moctyma Bo3ayxa. 11. Ocaxnenue runporcuaa xpoma(lll) u oxucneHue ero nepok-
cuzioM Bojaopoja. 12. Bzaumuelie mepexopl XpoMaToB U auxpoMaroB. 13. Paznoxenue
nuxpomara amMoHus. 14. Amomotepmus. 15. Ocaxaenue ruapokcuaa xenesa(lll) u
OKHUCJICHHE €T0 Ha Bo3ayxe. 16. Beigenenue cepedbpa u3 ero cojeit AeCTBUEM MEIH.

JlaGopaTopHsblie onbIThl. 10. OkpaivBaHue miaMeHu COSAMHEHUSIMU MIETOUYHBIX

MeTauioB. 11. O3HakoMJIeHHE ¢ MUHEpAJIaMUd U BaXXKHEUIIIMMHU COCAMHEHHUSIMU IIEI0Y-



HbIX MeTauioB. 12. CBolcTBa CO€NMHEHMI MIENOYHbIX MeTauioB. 13. OkpamuBaHue
IJIAMEHH COJISIMU ILEJTOYHO3EMEINbHBIX METAIIOB. 14. CBOIICTBa MarHus M €ro coeau-
Henuil. 15. CpolictBa coequuennit kanbius. 16.2Kectkocts Bojbl. 17. Bzaumopeiictue
ATIOMUHHUA C KUCJIOTaMU M 1enoyamu. 18. AMdorepHbie CBONCTBa THIPOKCHAA aIO-
munus. 19. Ceoticmea onosa, ceunya u ux coeounernuu. 20. Colicta cojeit xpoma. 21.
CpoiicTBa Mapranua u ero coeauHeHui. 22. 3yuenne MuHepasnoB xeinesa. 23. CBoii-
cTBa ’xene3a. KauecTBeHHbIE peakiuu Ha MOHBI kenes3a. [lomyyenue okcuma meau(l).
24. CpoiicTBa MeIM, €€ CIUIABOB M coeaumHeHUM. 25. CBOMCTBA IIUHKA U €r0 COCIUHE-
HUW.

IIpakTuyeckas padora Ne6. [lonyyeHue ropbkoi coyi (CEMUBOJHOTO CylibdaTa
MarHus).

IIpakTnueckas padora Ne 7. [lonyueHne alFOMOKAJIUEBBIX KBACIIOB.

IIpakTnueckas padora NeS. BeImonHeHNHE dKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«MeTasibl TJIaBHBIX MOJATPYIII.

IpakTnueckas padora Ne9. [lonydeHre MeHOTO Kymnopoca.

IpakTuueckas: padora Nel(. [TomyyeHune xene3Horo Kynopoca.

IIpakTnueckas padora Ne 11. BrinmonHeHne 3KCIIEpUMEHTAIBHBIX 3a/a4 IO Te-
Me «MeTaiibl MOOOYHBIX MOATPYIID.

KounrpoabHas padora Ne 2 no teme «MeTtamib».

Tema 3. CTpoenune atoma. Xumuueckas cBsi3b (8 u)
CtpoenueatoMa Hykmasl. M3oronel. Tunsl painoakTUBHOTO pacnaja.
TepmosinepHsiii cunTe3. [loyueHre HOBBIX 37eMEeHTOB. fnepHbie peakiuu. CTpoeHue
AJIEKTPOHHBIX 000j0uek aToMoB. [IpencraBieHue o kBaHTOBOM MexaHuke. KBaHTOBBIE

gyucia. AToMHbIE opOuTtanu. Pagmyc aroma. 3JIeKTpOOTPHUIIATEIbHOCTb.
XuUMHuUUYEeCcKasdcB3 b Buasl xumuaeckod cBa3u. KoBajieHTHasI CBI3b U €€
XapaKTePUCTHKU (JJIMHA CBS3H, MOJSAPHOCTh, MOJIIPU3YEMOCTh, KPaTHOCTH CBSI3H).

HNonHas cBa3b. MeTajuinueckas CBA3b.



CTtpoeHnueTBeDablXTe . Kpuctamummueckue u amopdusie Tena. Turmsl
KPUCTAINIMYECKUX PEIMIETOK METAVIOB M HOHHBIX COCIMHEHUN. MEXKMONEKYISIpHBIC
B3anMOJAEUCTBUA. BogopoaHas CBs3b.

HMemoncTpanuu. 1. Kpucraminueckue pemerku. 2. Moaenu MoJeKyI.

Tema 4. OcHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX peakumii (17 1)

TennoBoosPPpekTXUMUUECKOUDPEaKI U U DHIOTEPMUUECKHE U
sK3oTepMuueckue peakiuu. 3akoH ['ecca. Temmora oOpa3oBaHus BeliecTBa. DHEPTHUS
cBsi3u. [lonstre 06 sHTanbnuu. [loHstue 06 sHTponuu. BTopoiil 3akoH TepMoauHaAMU-
Ku. DHeprus ['n66ca u KpuTepun caMoNpoOU3BOJIBHOCTH XUMUUECKON PEAKIUH.

CKOpPOCTHPXMMHUYECKHUXPEAKIUUMUeEe 3aBUCUMOCTb OT IPUPOABI pe-
arvpyrolux BEIIECTB, KOHIIEHTPALUA PEAareHTOB, TEMIIEPATypbl, HAINYUS KaTaJIn3aTo-
pa, IO MTOBEPXHOCTH PEArMpyroINX BEIIECTB. 3aKOH JeucTByromux macc. [Ipa-
Bwio Baut-I'odda. ITonaTrue 06 3Heprun akTUBaLMK U 00 SHEPTETUYECKOM IPO-
¢une peakiuu. ['oMoreHHbIl U rereporeHHbI Katanu3. [Ipumepbl KaTanUTUYECKUX
MIPOLIECCOB B TEXHUKE U B )KMBBIX OpraHu3Max. @epMeHThl Kak OMOJIOrMYeCKUe KaTallu-
3aTOPBL.

OOpatumblepeacknuu Xumuueckoe pasHoecue. [Ipunuun Jle [larte-
nwe. KoHncranra paBHoBecus. PaBHoBecue B pactBopax. KoHcTanTsl auccouuanuu. Pac-
yeT pH pacTBOpOB CHIIbHBIX KUCTIOT U 1enoueil. /lpouzgeedenue pacmeopumocmu.

PanaktTuBHOCTUMETAaao B. [IoHITHE O CTAHAAPTHOM SJIEKTPOAHOM
NOTEHIMAJIE U JEKTPOABIKYILEH CHIIE peakUuu. XUMUYECKUE UCTOYHUKHU TOKA: TaJlb-
BaHWYECKHE JIEMEHTHI, AKKYMYJISITOPbI M TOIJIMBHBIE 3JIEMEHTHI. DJIEKTPOJIA3 pacIlIa-
BOB U BOJAHBIX PACTBOPOB AJIEKTPOIUTOB. 3AKOHbL 2IEKMPOIU3.

JemoHcTpamum. 1. DK30TepMHUUECKUE U SHAOTEPMHUUYECKHE XUMHYECKUE pPEeaK-
uu. 2. TennoBeie sIBACHUS TPU PACTBOPEHUU CEPHOM KUCIOTHl U AMMHUAYHOU CEJTUTPHI.
3. 3aBUCHUMOCTbH CKOPOCTH PEaKIMU OT MPUPO/IbI BELIECTB HAa MPUMEPE B3aMMOIEUCTBUS
PacTBOPOB Pa3JIMYHBIX KHCIOT OJIMHAKOBOW KOHIIEHTPALUH C OAUHAKOBBIMHU KYyCOYKaMHU
(rpanyyiaMM) LIMHKA ¥ OJIMHAKOBBIX KYCOUYKOB PA3HBIX METAJJIOB (MarHusl, lIMHKA, JKeJle-

3a) ¢ paCTBOPOM COJISTHOM KUCIOTHL. 4. B3anmoaeiicTBre pacTBOPOB CEPHOM KUCIOTHI C



pacTBOpaMu THOCYJb(haTa HATPUS PA3IUYHON KOHUEHTpaIMU U TemrepaTrypsl. 5. Paz-
JIO’KEHUE TMEPOKCHUIA BOAOPOAA C MOMOIIbI0 HEOPTraHUYECKUX KAaTaJIN3aTOPOB U MpHU-
POJIHBIX OOBEKTOB, COJAEPKAIINX KaTajazy.

JlaGopaTopHbie onbIThl. DAaKTOPHI, BIUSAIONINE HA B3aUMOJCHCTBUE METAIIA C
pacTBopamMu KHCJIOT. CMellleHne XUMHYECKOr0 PaBHOBECHS MPU YBEJIMYEHUU KOHIICH-
Tpauyuu peareHToB U NpoAyKToB. KaTanutuueckoe pasiokeHHe MepoKcua BOJAOPoIa

IIpakTnueckas padora Nel2. CkopoCcTh XUMHUYECKON PEAKIINH.

IIpakTnuyeckas padora Nel3. Xumnuueckoe paBHOBECHE.

Konrpoabnas padora Ne3. TeopeTnyeckue OCHOBbI XUMUH.

Tema 5. Xumuueckasi TexHoJiorust (7 4)

OCHOBHBIE NPUHIMIIBI XUMUYECKON TEXHOJIOTrUU. [Ipon3BOACTBO CEPHON KHUCIIO-
Thl KOHTAKTHBIM CIIOCOOOM. XUMH3M npouecca. CoIpbe 151 TPOU3BOACTBA CEPHOM KHC-
J0Thl. TexHoNnornyeckas cxema Mmpouecca, MpoueCChl U anlaparsl.

[lpous3sBoacTBOAaMMHU aK a. XumMusM npouecca. OnpenesneHne onTuMaib-
HBIX YCJIOBHUH MpOBeNeHHs peakuuu. [IpuHIun HUPKYJISUUMU U €ro pean3anus B TeX-
HOJIOTUYECKOU CXEME.

MeTanny pru s Yepnaa merasuryprusi. JloMeHHBIH Tpoliecc (CbIpbe, YCTPOil-
CTBO JIOMEHHOM Ne4M, XUMHU3M Tpouecca). [Ipou3BoACTBO CTald B KUCIOPOJIHOM KOH-
BEpTEpE U B DIIEKTPOIICUYaX.

OpranuueckuicuHTe3. Cunmessl Ha ocHoge cunmes-eaza. IlponsBon-
CTBO METaHOJIa. DKOJIOTHSI U ITpoOsIeMa OXpaHbl OKPYKAIOIIEN cpeibl. 3eeHast XUMUSL.

JMemoncrpanun. 1. Ceipbe U1 TPOU3BOJICTBA CEPHOM KUCIOTHL. 2. Monenb Ku-
nsmero cios. 3.0Kene3nas pyna. 4. O6pasiibl CIijIaBoB kelesa.

Tema 6. Xumus B ObITY 1 Ha ciryx6e odomectna (11 u)

Xumus nuimu. JKupbl, OenKku, yrieBoJbl, BUTaMHUHBI. [lumieBbie 100aBKH, WX
kiaccudukanus. 3anpenieHHble U pa3pelleHHble NUIeBbie 100aBku. JlekapcTBeHHbIE
cpeacrBa. Kpacku m nurmentsl. [IpuHOMNBI OkpammBaHus TKaHe. XUMUA B CTPOU-
tenbcTBe. LlemenT, 6eToH. CTeko U Kepamuka. TpaJullMOHHBIE U COBPEMEHHBIE Kepa-

MUu4eckne Matepuaibl. CBepXmpoBoasinas kepamuka. beitoBas xumus. OtOenuBaromume



cpeacTBa. XuMus B CENbCKOM Xo3siicTBe. MHCekTnmabl U necruiuasl. Cpencrea 3a-
muThl pacteHuil. Penementsl. OCOOEHHOCTH COBpEMEHHOW Hayku. MeTomonorus
Hay4yHOTO uccienoBanus. Ilpogeccus xumurxa. Mamemamuueckasn xumus. Ilouck xu-
Mu4eckor uHpopmaluu. Paboma c 6azamu OaHHbIX.

HMemoncTpanuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkanei. 3. OtoenrBanue
TKaHeil. 4. Kepamuueckue mMarepuansl. 5. L{BeTHbie cTekna. 6. Komiekus cpencts 3a-
muThl pactennid. 7. Komnekius «TorumBo u ero Buab. 8. [Ipumepsl paboThl ¢ XUMHU-
YECKUMH 0a3aMH JTaHHBIX.

JlabopaTtopHble onbITHI. 27. 3HAKOMCTBO C MOIOIIMUMU CPEACTBAMU. 3HAKOMCTBO
¢ orOenuBaronuMu cpeactBamu. 28. Kieun. 29. 3HakoMCTBO ¢ MUHEpaIBHBIMHU Y100pe-
HUSAMH U U3YUYEHUE UX CBOMCTB.

IIpakTnueckas padora Ne 14. KpameHue TkaHen.

IIpakTuyeckas padora NelS. Onpenenenrie MUHEPaIbHbBIX YA0OPEHUH.

Kontrpoabnass  padora Ne 4. UroroBas  KOHTpoJibHasg  palorTa.



YyebHOo-meToANYECKUI KOMNAEKT:

10 knacc

1. Epemun B. B. Xumus. 10 knacc. Yrnyonennsiit yposens / B.B. Epemun, H.E. Ky3b-
menko, B.W. Tepenun, A.A. [Ipo3noB, B.B. Jlyaun. — 5-¢ uzja., crepeotun. — M.: Jlpo-
da, 2018.

2. B. B. Epemun, A. A. JIpo3nos, U. B. Epemuna, B. 1. Maxonuna, O. FO. CuMoHOBa,
3. 10. Kepumos. Metonnueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3bpmen-
ko, B. U. Tepenuna u ap. «Xumus. YriayOneHusiid ypoBeHby». 10 kimacc / M. : Jlpoda,
2018. — 339 c.

3. Epemun B. B. Xumusa. 10-11 xin. Meroaudeckoe nocobue / B.B. Epemun, A.A.
Hposnos, 11.B. Bapranosa. — M.: [lpoda, 2013.

4. Xumus. Yrmyonenusiii ypoBeHb. 10—11 knaccel: pabGodas mporpamMma K JIMHUA
YMK B. B. Jlynuna: yueOHo-meTonuueckoe nocooue / B. B. Epemun, A. A. [Ipo3nos,
. B. Epemuna, 3. 0. Kepumos. — M. : JIpoda, 2017. — 324c

5. Kyssmenko H. E., Epemun B. B. 2500 3agau no xumuu ¢ pemenusimu. — M.: OHuKC,
2006.

11 Knacc

1. Epemun B. B. Xumus. 10 knacc. Yrinyonennsiit yposens / B.B. Epemun, H.E. Ky3b-
Menko, B.W. Tepenun, A.A. [Ipo3nos, B.B. Jlyuun. — 4-e¢ uza., crepeotun. — M.: Jlpo-
da, 2018.

2. Metomnueckoe nmocodue k yueobnnky B. B. Epemuna, H. E. Ky3emenko, A. A. [{po3-
noBa U ap. «Xumuda. YrayOneHuwii ypoBenb». 11 wmacc / B. B. Epemun,
A. A. Jlpoznos, U. B. Epe- muna, H. B. Bonkosa, H. B. ®upcrosa, 3. FO. KepumoB. —
M. : Ipoda, 2018. — 423 c.

3. Epemun B. B. Xumus. 10-11 k1. Merogudeckoe mocodue / B.B. Epemun, A.A.
Hpo3nos, 11.B. Bapranosa. — M.: [Ipoda, 2013.



4, Xumus. YriayoneHHsii ypoBenb. 10—11 kmaccel: paGoyasi mporpamMma K JIUHHH
YMK B. B. Jlynuna: yueObno-meronuueckoe nocooue / B. B. Epemun, A. A. [Ipo3nos,
. B. Epemuna, 3. 0. Kepumos. — M. : Jlpoda, 2017. — 324c

5. Kysbemenko H. E., Epemun B. B. 2500 3a7a4 no xumuu ¢ pemeHusiMmu. — M.: OHuKc,
2006.






Ilpunoocenue

KasenaapHo-teMaTn4eckoe NJIAHUPOBAHUE 10 XUMUM YIJ1y0JeHHbI ypoBeHb 10 Kiacc

Ne Koa Jara
XapakTepucTHKAa OCHOBHBIX BH10B
YPOKa | -BO Jdomamnee | mposene-
Tema ypoka OcHOBHbBIE TOHATHS JAesITeJIbHOCTH YYeHUKA
ya- . N 3ajlaHue HHA
COB (Ha ypoBHe y4eOHBIX /1elicTBHIA)
TEMA 1. OCHOBHBIE IIOHATHUA OPTAHUYECKOU XUMMUH (13 yacos)
1 1 [Ipeamer u 3HaueHue [TosiBnenne u pa3BuTue opranude- | Pasnuuats npeamersl uzydeHus opra- | § 13; Borpocsl
OpPraHMYECKOM XMMHUHU | CKOM XMMHHU Kak Hayku. [Ipeamer m | HUUECKON M HEOPraHWUYECKOM XUMUU. | U 3anaHus Ne
3aaun OpraHndeckoit xumuu. Mecto | CpaBHHBaTh OpraHmyeckue M Heopra- | 1—3.
Y 3HAYEHUE OPraHWYECKOM XMMHUU B | HUUECKUE COCIUHEHMUS.
CUCTEME E€CTECTBEHHbIX HaykK. Bsau- | Habmonate neMoHCTpUpyeMble U OIuU-
MOCBSI3b HEOPIaHMYECKUX U OpPraHM- | CbIBaTh OIBITHI C IOMOIIBIO POJHOIO
YECKUX BEILECTB. SI3bIKA U A3bIKa XUMUU
JemoncTpaumnu. Moaenu opranuue-
CKHMX MOJIEKYJI
2 1 Pemenue 3anay Ha Pemenne pacuyeTHbIX 3a1a4 Ha ycra- | OCyIIECTBIATh pacyeTsl MO yCTaHOB- | § 13; Bompockl
yCTaHOBJIEHHE QOpMYJ | HOBJIEHHE (OPMYJl YIJIEBOAOPOJOB | JIEHHIO (OpMYJ YIJIEBOJAOPOAOB MO | U 3amaHus Ne
YTIIEBOLOPOAOB [0 3JIEMEHTHOMY COCTaBy M IO aHa- | BJIEMEHTHOMY COCTaBy M IO aHaiu3y | 6, 7.
JIN3y MPOAYKTOB CTOPaHUs MIPOJYKTOB CTOpaHUSI.
Hcnonp30BaTh aaropuTMel NpU pele-
HUU 33734
3 1 [Tpuunnabl MHOTOOOpa- | [IpuunHbl MHOrooOpa3us opranuye- | OOBACHATH NPUUMHBI MHOrooOpasus | § 14; Bompocsl

3UsA OpFaHI/IquKHX CO-
eIMHEHUN

CKUX BEHIECTB. YTJEPOJHBIA CKEJET,
€ro THUIIbl: IUKINYECKHUE, aluKInye-
ckue. KapOouukinyeckue u rerepo-
LUKINYECKHE CKeNeThl. Buabl cBsazeit
B MOJEKyJIaX OpPraHWYeCKHX Be-
IECTB: OAMHAPHBIE, IBOM-

Hble, TpOoHHbIE. VI3MeHeHne sHepruu
CBA3EM MEXJIy aToMaMM Yriepoja
IIpU YBEJIMYEHUH KPAaTHOCTU CBS3H.

OpPraHMYECKUX BEIIECTB.
Habmtonate neMoOHCTpUpyeMbIE U OIU-
ChIBATh ONBITHI C IMOMOIIBIO POJIHOTO
S3BIKA U SI3bIKA XUMUHU

n 3amaHus Ne
1, 4, 7, 8 nm
9 mo BapmaH-
TaM.




Hacrwimennsie 1 He-

HACHIIIIEHHBIC COCTUHEHHS.
JemoncTpaunu. Mojenu opraHuue-
CKUX MOJICKYJI

DNEeKTPOHHOE  CTpOe-
HUE W XHMHYECKHUE
CBSI3HM aTOMa yIiepoja

ONEKTPOHHOE CTPOECHHE M XUMUYe-
CKHe CBsI3U aTtoMa yriepoza. ['ubpu-
JU3aldst opOuTaNel, ee TUIIBI IS
OpraHMYECKUX COEAMHEHHi: Sp°, sp?,
sp. Obpa3oBanue o©- U T-CBsI3eH B
MOJICKYJIaX OPraHUYECKHX COCIHHE-
HU

XapakTepu3oBaTh O0COOEHHOCTH CTpO-
SHHS aTOMa YIJIepoJa.

OnwuceiBaTh HOPMAJIBHOE U BO30YXK-
JICHHOE COCTOSIHHMSI aTOM YIJepoia U
OTpaXkaTh UX rpahUIECKH.
OmnepupoBaTh MOHSATHAMHU: «TUOPHIU-
3anus opOuTanei», «sp®-
THOPUIM3ALMLY, «SP?-THOPUIU3ALKS,
«SP-TUOpUAN3ALIUD.

OmnuceiBaTh OCHOBHBIC THITBI THOPHIH-
3aIlM aTOMa yIJIepoJia.

OOBSICHATH MEXaHH3MbI 00pa30BaHUS
0- U T-CBSI3€H B MOJIEKYyJIaX OpraHudve-
CKHX COCTMHEHUH

§ 15; Bonpocsl
u 3aganusa Ne
2, 3, 5. Jna
JIroouTenei
KOMITBIOTEpA
MpeaiaraeTcs
BBIIIOJIHUTH
3aJjaHue U3
pyOopuku «B
cBOOOIHOE
BpEMS.

CtpykTypHast — Teopus
OpraHUYECKUX COEIU-
HEHUH

OcCHOBHBIE MOJOXKEHUS CTPYKTYPHOMU
TEOPUU OPraHUYECKUX COCIUHEHUMU.
XUMUYECKOE CTPOCHHE.
CrtpykTypHas Gopmymna

®opMyIupOBaTh OCHOBHBIE TOJIOXKe-
HUSl CTPYKTYpHOM TEOpHUH OpraHuye-
CKHX BEILECTB.

IIpencrasnars Biag @. Kekyne, A.M.
byrneposa, B. B. MapkosnukoBa, JI.
[lonuHra B pa3sBUTHE OPraHUYECKOU
XUMHHU.

OnepupoBaTb NOHATHAMU «BAJIEHT-
HOCTb» M «CTENEHb OKHCIEHUS», «XU-
MHUYECKOE CTPOEHUE», «CTPYKTypHas
dbopmynay.

MonennpoBaTb MOJIEKYJIBI HEKOTOPBIX
OpPraHMYECKUX BEIECTB

§ 16; Bonpocsl
A 3amaHus Ne
1, 3—5.

CrpykTypHas
pust

HN30MCE-

OtkpeiTue unzomepuun. CTpyKTypHas
n IMPOCTPAHCTBCHHAA HU30MCEpUs.
W3omMepuss  yriepogHOro  CKenera.
N3omepus nosoxxenus. Mexkiacco-

OnepupoBaTh MOHATUSAMU «U30MEDY,
«H30MEPHUS».

OnwuceiBath IIPOCTPAHCTBEHHYIO
CTPYKTYpY M3y4aeMBbIX BEIIECTB.

§ 17; Bonpocsl
n 3amaHus Ne
5—-7,9.




Bast U30MEPHUS

OtpaxkaTh COCTaB U CTPOEHHE OpraHu-
YECKMX COCJUHEHHUH C IOMOIIbBIO

CTPYKTYPHBIX (OpPMYII.
XapaxkTepu30BaTh BUIbI H30MEPUHU

[IpocTpancTBeHHas
U30MEpHUs

Buapsl mpocTpaHCTBEHHON M30MEPHH.
OnTnueckast uzomepus. Onruueckue
AHTUNO/Bl. XHUPATBHOCTh. XHUpPallb-
HbIC U axupajlbHbIE MOJIEKYJIbL. ['eo-
MeTpuyeckas — uzomepus  (yuc-,
MPaHc-u30Mepus)

OnepupoBarh MNOHATUSMU «HA30MEPY,
«U30MEPUS».

OnuceiBath IIPOCTPAHCTBEHHYO
CTPYKTYPY M3y4aeMbIX BEIIECCTB.
OTtpaxaTrb COCTaB U CTPOEHUE OpraHu-
YECKUX COEJUHEHUHl ¢ IOMOILBIO
CTPYKTYPHBIX (hOpMYII.
XapakTepu30BaTh BUJbI H30MEPUH

§ 18; Bompockl
n 3amaHus Ne
2,6,9.

DOnexTpoHHbIe 3 dek-
THI B MOJIEKYJIaX Opra-
HUYECKUX COCTUHCHUI

DnekTpoHHbIe 3D (PEKTH B MOJIEKYyIax
OPraHUYEeCKUX COCTUHECHUH.
WHAyKTUBHBIA M ME30MEpHBIH -
¢exthl. [IpencraBnenue o pe3oHaHce

OnepupoBarh MOHSATUSMU «UHIYKTHB-
HBIH 3 deKT», «MEe30MEepHBIH 3-
(hexT».

XapakTepu3oBatb OCOOCHHOCTH WH-
JYKTHBHOTO U M€30MEepHOTr0 3 (eKTOB

§ 19; Bonpockl
u 3amaHus Ne
1, 3.

OCHOBHBIE KJIACChI Op-
raHMYeCcKUX COeMHEe-
HuMl. ['omMoioruueckue
PAIBI

OcHOBHBIE KJIACCHI  OPraHUYECKHX
coenuHenuil. Knaccuduxamus opra-
HUYECKUX COCIMHEHHMH MO (PYHKIHO-
HajapHBIM TpynnaMm. ['omonorus. T'o-
MoJioru. ['omonorudeckass pasHOCTb.
I'omonornueckue

pAABI

KnaccudunupoBaTh opraHuuecKue co-
€IUHEHUs 110 CTPOCHUIO YTIIEPOIHON
Henu W THUIly YIJIEPOA-YIVIEPOJHOU
CBSI3H.

KnaccudunupoBaTh npou3BOJHBIE YT-
JEBOJIOPOIOB 10  (PyHKIIMOHAJIBHBIM
TPYIIIaM.

O6001maTe 3HaHUS U JIeJaTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB
BELIECTB B TOMOJIOTHYECKHX Psiiax

§ 20; Bonpocsl
n 3aganHus Ne
8—10.

10

Homenkmarypa opra-
HUYECKUX COCITMHEHNH

Homenknarypa opraHudyeckux Be-
niectB. MexayHapoaHas (cucTema-
THUYECKasi) HOMEHKJAaTypa OpraHudve-
CKHX BEILECTB, € MPUHIUIBL. Paru-
OHaJIbHasi HOMEHKJIaTypa

Ha3piBaTh OpraHmdeckue COEOUHEHUS
B COOTBETCTBUHU C MpaBUJIAMH HOMEH-
kinatypel [UPAC u panmonansHOM HO-
MEHKJIATypBl.

HaxoauTe CHHOHHMMBI TpPUBHAJIBHBIX
HAa3BaHUW OPraHUYECKUX COCTMHEHUHN

§ 21; Bonpocsl
n 3amaHus Ne
2,4.

11

OcobeHHOCTH M KJIac-
cubuKalus opraHuye-

Crioco0bl 3amucell peakiuii B opra-
HU4YeCKOM xumuu. Cxema U ypaBHe-

[Tonnmath 0COOEHHOCTH MPOTEKAHUS U
dhopM 3amuch OpPraHWYECKUX PEeaKIHil

§ 22; Bonpocsl
n 3amaHus Ne




CKHMX pEaKLIHI

HUE. YCIIOBUS IIPOBEACHUS PEaKIUil.
Knaccudukanust peakiuii opraHude-
CKMX BEUIECTB IO CTPYKTYpHOMY
IIPU3HAKY: 3aMEIICHHUE, MTPUCOETNHE-
HUE, OTUIeIUIeHne. MeXaHu3Mbl pe-
aknuii. CriocoObl pa3pbiBa CBSI3H YT-
JEpOA-yIJIEPO: TOMOJUTHYECKUN U
rerepoiautudeckuii. CBoOOIHBIE pa-
JUKAJIbl, HYKICODHUIBI U AIIEKTPOU-
JIBI.

B CPaBHEHHH C HEOPTAHUUYECKHUMHU.
KnaccudunupoBarh  peaknum 10
CTPYKTYpHOMY MPH3HAKY.
OnepupoBarh MOHITUSIMHU «CBOOOIHBIN
paiMKa», «HYKICOPHID», «3IEKTPO-
bumy.

OOBSCHATh TPOTEKAHUE XUMHUYECKUX
peakiuii MeXIy OpraHMYeCKHMMHU Be-
IIECTBAMH, HCIIOJB3YysI 3HAHUS 00 WX
MeXaHH3Max.

[IporHo3upoBaTh BO3MOXKHOCTH MTPOTE-
KaHUsl XHMHYECKUX PEaKIUU

1—-3,5.

12 1 OKUCIIUTEIHLHO- Peakuuu oxucneHust u BoccraHoBie- | [loHuMaTh, 4To Ha3bIBAIOT OKUCIEHU- | § 23; BOMPOCHI
BOCCTAHOBUTEJLHBIE HUS B OPTraHMYECKOM XUMUHU €M M BOCCTAHOBJICHHEM B OpraHuye- | U 3amgaHus No
peakuuu B OpraHuye- CKOM XUMUHU. 1, 2,5 6 (6,
CKOIl XUMUHU CocTaBniTh ypaBHEHHUS OKHUCIHTENb- | B).
HO-BOCCTAaHOBHUTEJIbHBIX OPTraHUYECKUX
peakuii ¢ TIOMOIIBIO METOAA JJICK-
TPOHHOTO OajaHca
13 1 O6o6matomee moBTO- | Pemmenrie 3amay  u  BeimonHeHue | CocTaBisaTh  0000IIaONMe  CXEMbl. | TOBTOPHUTH
penne mo Teme «Oc- | ynpaxXHEHUH, TMO3BOJSIIONINX cucTe- | OCYIIECTBIATh MO3HABATEIIBHYIO pe- | Matepuan 00
HOBHBIE MOHSTHS Opra- | MATU3UPOBaTh W OOOOIIMTH TMONY- | PIIEKCHIO B OTHOIIEHWU COOCTBEHHBIX | YTJIEBOJOPO-
HUYESCKOU XUMUM YeHHbIe 3HaHUA 10 TeMe «OCHOBHBIC | JOCTHKEHUM B TMPOIECCE PEIICHHS | JaX, UX
MOHSITHUSI OPTAHUYECKOU XUMUM» y4eOHBIX M MO3HABATEIbHBIX 3a7a4 Kiaccuduka-
OUH,  THIAx
rubpuansa-
LIVH.

TEMA 2. YIJIEBOJOPO/IbI (25 uacog)
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1

Ankanbl.  CrtpoeHue,
HOMEHKJIATypa, HU30Me-
pus, ¢buznyeckue

CBOMCTBA

Ankanbl. CTpoeHHE MOJIEKYJIbl MeTa-
Ha. [lonstue o koHdpopmanusax. O6-
miasi XxapakTepucTHKa Kiacca, (husu-
YECKUE CBOMCTBA.

JladbopaTopHsbie onbiThl. CocTaBie-
HUE MOJEJIEN MOJIEKYJI aJIKaHOB.

HaspiBath anmkaHbl 0 MEXTyHAPOIHON
HOoMeHKIaType. OOBSACHATh DIEKTPOH-
HOE CTpOEHHUE

MOJIEKYJl M3y4eHHBIX BemecTB. O600-
aTh 3HAHHWSA W JeJaTh BBIBOJBI O 3a-
KOHOMEPHOCTSIX U3MEHEHUM CBOWCTB B
TOMOJIOTUYECKOM PSIAY

§ 24; Bonpockl
A 3amaHus Ne

1, 4—6; Ne
7—9
(o psimam).




AJIKaHOB.

MOI[CJ'II/IpOBaTB MOJIEKYJIbBI M3YUYCHHBIX
KJIaCCOB BCIICCTB.

Ha6J’IIO,Z[aTB N OIIMChIBATh XUMHYCCKHEC
pCakuuu C NIOMOIIBIO POJHOIO A3bIKA U
SA3bIKA XUMHNH

15 Xumuueckue cBoicTBa | XMMHUYECKHE CBOMCTBA ajnkaHOB. ['o- | IMeTh mpexncraBieHue o BakHeHWIMX | §25; BoOmpocsl
QJIKAaHOB pEHME, HUTPOBAHUE, KaTAJIMTUYECKOE | XUMUYECKUX CBOMCTBAxX ankaHoB. [Ipo- | m 3apanus Ne
OKHUCJICHHE, TaJIOTCHHPOBAHHE, Kpe- | THO3UPOBaTh CBOWCTBA m3ydaembix | 3,4, 8, 9.
KHMHT, ITUpOIM3. MeXaHu3M peaklMy | BEIECTB HA OCHOBAHUU TEOPUU
XJIOPUPOBAHUS METAHA. XMMHYECKOTO CTPOEHUSI OPraHUYECKUX
JdeMoHCcTpanum. bpomupoBaHnue | BeniecTs.
rekcaHa Ha cBery. ['openue merana. | MccnegoBaTth CBOWCTBA  HM3y4aeMbIX
OrHolleHHME MeTaHa K pacTBOpPaM | BEILECTB.
nepMaHraHara kajus u OpoMHoO#l Bo- | [IporHo3upoBarh CBOWCTBa HEU3YEH-
Ie. HBIX BEILECTB II0 QHAJIOTMH C U3y4€H-
JlabopaTopHble omnbIThl. B3anMo- | HBIMU BeEIIECTBAMU TOrO € TOMOJO-
JieiicTBUE aJIKaHOB ¢ OpPOMOM ruyeckoro psga. HaOmronate nemol-
CTpPUPYEMBIE M CaMOCTOSITENIbHO IpPO-
BOJIMMBIE
OTIBITHI.
Habmtonate u onuchIBaTh XUMUUYECKHUE
peakuuy ¢ MOMOUIBIO0 POJHOTO S3bIKA U
SI3bIKa XUMUHU.
ColOnromaTe mpaBWiIa TEXHUKUA 0e€3-
OIIACHOCTH
16 [Tonyuenne u npume- | Ankanbl B npupoze. CunreTndeckue | XapakTepu3oBaTb IMPOMBIIUIEHHBIE U | § 26; BOIPOCHI
HEHUE AJIKAaHOB crocoObl TOJY4YeHUsl ankaHoB. Me- | mabopaTopHble CHOCOOBI TOJMY4YeHMS | U 3amaHus No
TOIbl TOJYYEHUS aJKaHOB W3 all- | AJIKAHOB. 1,4, 5; 3amaun
KuiragoreHuaos (peakuus Bropna), | ComocraBiaTe xumuueckue cpoiictBa | Ne 7—9 Ha
ne-  KapOOKCHJIMPOBaHHEM  COJIEH | aJKaHOB C 00JIACTSIMU MPUMEHEHUs BBIOOp  y4a-
KapOOHOBBIX KUCIIOT U 3JIEKTPOIU3OM LIUXCA.
PacTBOPOB COJIei KApOOHOBBIX KHC-
n0T. IIpuMeHeHune ajlkaHoB
17 IIpakTnueckas pado- | CocTaBieHHe MIAPOCTEPKHEBBIX MO- | MoaenupoBaTh MoJieKysbl M3yueHHBIX | OdhopMUTh




Tta Nel. CocraBieHue
MOJCIICH MOJICKYJI yT-
JIEBOJIOPOJIOB

JeTeld  MOJIEKYJl QJIKaHOB, LHUKJIO-
aJIKaHOB, aJIKCHOB, aJIKAJUCHOB.

KJIaCCOB BCIIICCTB.
BI)I,Z[CJ'IHTI) 0COOCHHOCTH CTpOCHUA MO-
JICKYJI U3YYCHHBIX KJIACCOB BCIUICCTB

MpaKTU4e-
CKyl0 paboty
Ne 1 B Terpa-
JSIX IS TIpaK-
TUYECKUX pa-
00T.
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IukmoankaHbl

Huknoankanel. OOmas XapakTepu-
CTHKa Kjacca, GU3n4eckue CBOICTBA.
Buasl uszomepuun. HanpsoxkeHnsle u
HEHAINPSDKEHHbIE [UKIBL.  XHUMHYe-
CKHE CBOMCTBA IMKJIOIpOMNaHa (Tope-
HUE, TUAPUPOBAHUE, NIPUCOEIUHEHHE
rajoreHoB, rajJoreHOBOAOPOJIOB, BO-
IIbl) U LIMKJIOTeKcaHa (ropeHue, XJo-
pupoBaHue, HuTpoBanue). Ilomyue-
HUE [IUKJIOAJIKAHOB U3 AJIKAHOB M JH-
raJoreHaJIkaHOB

HaspiBaTh 1uKIIOATKaHBI IO MEXIYyHA-
POIIHOI HOMEHKJIATYpE.

O060061maTh 3HAHUS U JIeJaTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHUU CBOMCTB
B TOMOJIOTHYECKOM PSIy IUKIOAIKa-
HOB.

HNmets mpencraBiieHUE O BaKHEUIIMX
XUMHYECKHX CBOWMCTBAaX IIMKJIOAIKa-
HOB.

[IporHo3upoBaTh CBONCTBA U3y4YaeMbIX
BEII[ECTB HAa OCHOBAHUH TEOPUU XUMHU-
YECKOT0 CTPOCHHsSI OpPraHMYECKUX Be-
IECTB.

[IporHo3upoBathk CBONCTBA HEWU3YUYEH-
HBIX BEIECTB MO aHAJIOTHHU C U3y4YeH-
HbIMH BELIECTBAMU TOTO K€ TOMOJIO-
THYECKOTO psijia.

XapakTepu3oBaThb IPOMBIIUICHHBIE U
7abopaTOpHBIE CIMOCOOBI  TOJIYYSHUS
LUKJIOATKAHOB.

CormnocTaBisiTh XUMHUYECKHUE CBOWMCTBA
[UKIJIOAIKAHOB C 00JacTsIMH TpUMEHe-
HUS

§ 27; Bonpocsl
u 3aganusa Ne
2,3, 5; 3amaun
6

WA & 10 BEI-
oopy.
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Ankensl.  Crtpoenue,
HOMEHKJIaTypa, H30Me-
pus, ¢buznyeckue
CBOMCTBA

Ankenbl. OOmiass XapaKkTepHCTHKa
kiacca. CTpoeHHne MOJEKyJIbl 3TH-
neHa. dusnyeckue CBOMCTBA alIKe-
HOB. ['eomerpuyeckas u3zomepus ai-
KEHOB.

JlaGopaTtopHble onbiThbl. CocTaBie-

HaspiBath ankeHsl 0 MEXyHAPOIHOU
HOMEHKJIaType.

OOBSCHATH DIEKTPOHHOE CTPOCHHE
MOJICKYJI U3YUCHHBIX BCIICCTB.
O060061maTe 3HaHUS U JIe7aTh BBIBOBI O
3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB

§ 28; Bonpocsl
n 3amaHus Ne
3,4,8,12.




HUE MOJENEeH MOJIEKYJl HEeNpeeb-
HEIX COEIUHECHUN

B TOMOJIOTHYCCKOM pAYy aJIKCHOB.
MOI[CJ'II/IpOBaTB MOJIEKYJIbBI U3YUYCHHBIX
KJIaCCOB BCIICCTB

20-21 XHUMHYECKHE CBOMCTBA | XMMUYECKHE CBOMCTBA ankeHOB. Pe- | UMeTh mpencraBieHue o BakHeWmmx | 1) mocie mep-
AJIKEHOB aKIMU TMPUCOCAMHEHUS IO KPAaTHOW | XMMHYECKUX CBOMCTBAaX aJKEHOB. BOT'0 ypoKa —
CBSI3M — TUAPUpPOBaHUE, rajoreHu- | [[porano3upoBarsk CBOICTBA M3ydaeMbIX | § 29; BOpOCH
pOBaHUE,  TUIPOraJOreHUPOBAHUE, | BEHIECTB HA OCHOBAHUM TEOPUU XUMHU- | U 3aJIaHUs T10
ruapatanus. [IpaBmio MapKOBHUKO- | YECKOTO CTPOEHHUS OpraHMYeCKHX Be- | BApHAHTAM:
Ba U €r0 OOBSICHEHHE C TOYKU 3PEHUS | IIECTB. JUIs. BapuaHTa
JNeKTpOHHOU Teopuu. Biaumopeii- | MccnenoBate cBoiictBa m3yudaembix | 1 — No 3, 6,
CTBUE AJIKEHOB C OPOMOM U XJIOPOM B | BEILECTB. 9, 11; nns Ba-
ra3oBoii ¢aze unu Ha cBety. Okucne- | [[porHo3upoBath CBOICTBa HEU3yYeH- | pyaHTa 2 —
HUE aJIKEHOB (TrOpEHHEe, OKHCJICHHE | HhIX BEIIECTB IO aHAJNOTUM ¢ u3ydeH- | Ne 4, 7, 8, 11;
KHUCJIOPOJIOM B IPUCYTCTBHH XJIOPHUAA | HBIMH BEIIECTBAMHU TOTO K€ TOMOJO- | 2) IMOcie BTO-
najutaids, IMoj JeUCTBHEM cepedpa, | TMUeCKoro psja. poro ypoka —
OKHUCJICHHE TOpSAYUM MOJKHCIeHHbIM | Habmronate ¥ onmuchiBaTh AEMOHCTpHU- | § 29; Bompockl
pacTBOpPOB  TEpMaHTaHaTa Kajus, | PyeMbIe OIBITHI u 3amaHusi No
okucieHue o Baruepy). 12—14.
JMemoncTpanuu. OTHOILIIEHUE dTUJIE-
Ha K pacTBOpaM IE€pMaHraHaTa Kajlus
u OpomHO# Bozie. ['opeHue aTuiieHa
22 [Tonyuenne u npume- | [lonydeHue aakeHOB U3 aKaHOB, ajl- | XapaKTepu30BaTh MNpOMbIIUIeHHbIE U | § 30; Bompocsl
HEHHE aJTKEHOB KWITAQJIOTEHUJIOB U JTUTAJIOT€HAJIKa- | JIJA0OpATOPHBIE CIOCOOBI TOJYYCHUS | ¥ 3aJaHHS TS
HOB. [IpyMeHeHune »TuieHa U Mponu- | aIKEHOB. BapuaHTa 1 —
JICHa. CormocTaBiaaTs XUMU4Ueckue cBoiictBa | Ne 3, 5, 7; mis
Jemoncrpanuu. [lonydyeHue sTuie- | amkeHOB C 0OJIACTIMU MIPUMEHEHUS. BapuaHTa 2 —
Ha peakuuen neruaparanuu stanona | HaGmromgate u omuceiBaTh aeMoHCTpu- | Ne 6, 8, 10.
pyEMbI€ ONBITHI
23 IIpakTnueckas pado- | [lonyuenue stuiieHa u3 cmecu cep- | [IpoBoauTh, HaOMOJATh U OMHCHIBATH | OPOPMUTH
ta Ne 2. [lomydeHue | HOM KHCTOTHI (KOHII.) M JITHIJIOBOTO | XUMUYECKUI SKCIIEPUMEHT IO TMOJIyYe- | IPaKTHIe-
STWUJIEHA W ONBITHl C | ciupTa. B3anMojeicTBrUe ATUJIEHA C | HUIO STUJICHA. CKyl0 paboty
HUM OpomHOW BONOH, moaKKUcIeHHBIM | Habmronate u ommceiBaTh camocTosi- | Ne 2 B TeTpa-
pacTBOpPOM TEpMaHraHaTa KaJHs. | TEJIbHO MPOBOJMMBIE OIBITBI C TMOMO- | JSX JJIs MpaK-

I'openue stunena

B0 POJHOTO SI3bIKA U S3bIKA XHMHH.
ColbmroaTh mpaBWwiIa TEXHUKHA 0e€3-

THYECKHUX pa-
oor.




OIIACHOCTH

24 AJKaaueHbl Ankamuensl. Kmaccudukanms mue- | HaspiBath ankagueHsl 1o MexayHa- | § 31; Bompocsl
HOBBIX YTIJI€BOJOPOA0B. COMNpsikKEH- | pOJHON HOMEHKIATYPE. n 3agaHus Ne
Hble nueHbl. Ousnueckne U Xu- MH- | OOBSICHATH  DJIEKTPOHHOE CcTpoeHwme | 3, 4, 7;
YeCKHE CBOMCTBA JAMBUHWIA U HM30- | MOJIEKYJ U3yUEHHBIX BEILECTB. cooOmIeHus
npeHa. 1,2- u 1,4-npucoenunenue. | KnaccupunmpoBars AHEHOBBIC Yriie- | (pe3eHTaIus)
Cunre3 OyTtaaueHa u3 OyTaHa U 3Ta- | BOJOPOIBI. «O06 wucropumn
HOJIa HMeTp mpencTaBiieHHe O BaXHEHMIINX | HATYPAJIbHOTO
XMMHUYECKHUX CBOMCTBAX aJIKa/IUEHOB. KaydyKa»,
IIporno3upoBats cBolicTBa n3y4yaembix | «Pe3una n
BEIIECTB HA OCHOBAaHUM TEOPUU XUMHU- | S00HUTY,
YECKOr0 CTPOCHMsI OpraHuueckux Be- | «Mcropus mo-
IIECTB. Jy4yeHus Imep-
XapakTepru30BaTh IPOMBIIIICHHbBIE BOIO  CHHTE-
TUYECKOTO
KayqyKay.
25 [Tonumepuszanus. Kay- | [lonumepuzanus. Kayuyku. Bynka- | Xapakrepu3oBaTb NpOMBIIUIEHHBIE U | § 32; BOIpoCh
yyk. Pe3una HU3alMs KaydyKoB. Pe3nna u 560HUT | 1abopaTtopHble CcHOcoObl MOJY4YeHMs | U 3agaHus Ne
KaydyKOB. 3,5.
ConocTaBisaTe XMUMHYECKHUE CBOMCTBA
QJIKaIMEHOB C 00JIaCTMU IPUMEHEHHUS
26 Anxusbl.  Crpoenue, | Ankunbl. OOmas xapakTepucTHKa, | Ha3piBaTh ankuHbI M0 MEXIyHapoaHOH | § 33; Bompocs!
HOMEHKJIATypa, MU30Me- | HOMEHKJIATypa U U30MepUs alKUHOB. | HOMEHKJIATYpE. u 3anaHus Ne
pus, ¢usnueckue | CtpoeHne MoJeKynsl — aneTruieHa. | OOBsCHATh  3JEKTpOHHOE cTpoeHue | (—9.
CBOMCTBA ®dusnyecKue CBOMCTBA AIKUHOB. MOJIEKYJI U3yYEHHBIX BEIICCTB.
JlaGopatopHusbie onbiThl. Cocrasie- | O6001AaTh 3HAHUS U AeTaTh BBIBOJBI O
HUE MOJIeNed MOJIEKYJl HENpeelb- | 3aKOHOMEPHOCTSIX U3MEHEHUH CBOMCTB
HBIX COCIUHEHUM B FTOMOJIOTMUYECKOM Py
AJIIKUHOB.
MonennpoBaTb MOJEKYJIbl U3YyYEHHBIX
KJIACCOB BEILIECTB
27 Xumuueckue CcBOMCTBa | XUMUYECKHE CBOMCTBA alKMHOB. Pe- | FIMeTs mpeacrasieHue o BaxKHEH- § 34; Bonpocsl

AJIKNHOB

AKIIMM TPUCOEIUHEHUS TaAJIOI€HOB,
rajJjoreHoBOJOPOJIOB, BOAbL. ['uupu-
poBanue. Tpumepusauusi 1 IUMEpHU-

X XUMAYECKUX CBOMCTBAX aJIKU-
HOB.
[IporHo3npoBaTh CBOMCTBA U3YYaEMBIX

n 3amaHus Ne
6, 7, 10.




3aus aueruieHa. KuciaotHele cBOM-
CTBa AJIKWHOB C KOHIIEBOM TPOMHOI
cBs3b10. AnermineHunbl. OKHCIIeHHE
AJIKUHOB PAacTBOPOM IepMaHraHara
kanusd. [IpuMeHeHue aneruieHa.
demoncTpauuu. OTHOLIEHHUE allEeTH-
JIeHA K pacTBOpaM IepMaHraHara
Kanmus u OpomHON Bome. [opeHue
aleTusIeHa

BEILIECTB HA OCHOBAHUM TEOPUU XUMHU-
YECKOI'0 CTPOEHUSI OPraHUYECKUX Be-
LIECTB.

[IporHo3upoBarb CBONCTBA HEWU3YUYEH-
HBIX BEILECTB 0 aHAJIOTMHU C U3y4YeH-
HbIMU BEUIECTBAMU TOT'O K€ T'OMOJIO-
TMYECKOr0 psijia.

Habumronate 1 onuchiBaTh 1€MOHCTPH-
pyEMbI€ OIBITHI

28 [Tonyuenne u mnpume- | KapOuausiii MeTo mosyyeHus aile- | XapakTepu3oBaTh IPOMBILUIEHHbIE U | § 35; BOIpoch
HEHHE AJIKMHOB tuiena. [Tuponus merana. Cunres nabopaTopHble CHOCOOBI TMONY4YeHHS | U 3amaHus No
QJIKUHOB QJIKWINPOBAHUEM aLETUIIM- | aJIKUHOB. 1—3.
noB. [IpumeHeHue aaKuHOB. ConocTaBisiTh XWMHUYECKHE CBOWMCTBA
JemoncTpanuu. [losyueHue aueru- | alKMHOB C 00JaCTAMU IPUMEHEHUS.
JIeHa TUAPOJIN30M Kapouja kanbius | Habmromate u onuchiBaTh AEMOHCTpPU-
PYEMBIE OIIBITHI
29 Pemenne 3amau u BbI- | BeinonHeHue ynpakHeHuH 110 Temam | Mcronbs30BaTh aJIrOpUTMBI IIPU PEIlIe- | COCTaBUTH
IIOJIHEHUE YIIPAKHEHUN | «AJIKaHb», «AJIKEHbD, «AJIKMHBD) | HUM 33]a4. CPaBHUTEIIb-
Ha COCTaBJIEHUE ypaBHEHUI peakiuii, | CocTaBiIsATh ypaBHEHHUS MO 33JaHHBIM | HYIO TaOJIuIly
COOTBETCTBYIOIIMX 3aJaHHBIM CX€- | CXeMaM MPEBPALLEHUN «XHUMHYECKHE
MaM, COJEp>KaIllUM HEU3BECTHBIE Be- CBOMCTBa all-
niecTBa. Pemenue 3anay KAaHOB, alIKe-
HOB M aJIKU-
HOB Ha TIIpHU-
Mepe 3TaHa,
ITHIIEHA "
ALICTHJICHAY.
30 Apomatunueckue yrie- | Apensl. [lonarue 06 apomatnuHocTH. | HaspiBath apeHsl 1o TpuBHaIbHOM U | § 36; BOIpOCH
Bojopoasl. Crtpoenue | [IpaBmiio  Xrokkens. beH3om — | MeXAYHApOJAHOW HOMEHKIIATypE. n 3agaHus Ne
OEH30JIBHOTO  KOJbIIA, | CTPOGHUE MOJIeKyJbl, ¢u3ndeckue | OOBSICHATh 3eKTpoHHOe cTpoenue | 1, 3,7, 8.
HOMEHKJIATypa, HU30Me- | CBOMCTBA. ['oMooruueckuil psii O€H- | MOJEKYJ M3yUYEeHHBIX BEIIECTB.
pus. @usnueckue | 30ma. M3zomepuss  nuzamemieHHbIX | O000IIATh 3HAHUS U J€NaTh BBIBOIBI O
CBOMCTBA apeHOB OEH30JI0B Ha NIpUMepe KCUIIOJIOB 3aKOHOMEPHOCTSAX U3MEHEHUI CBOMCTB
B T'OMOJIOTHYECKOM Psily apEHOB
31 Xumuueckue cBoicTBa | Peaknmm 3amenienust B 0eH30iapHOM | IMeTh mpejcTaBieHue o BakHeWmux | § 37; BOmpoCH




O€H30J1a U €ro roMoJio-
roB

aape (raJoreHHUpOBaHUE, HUTPOBA-
HUE, aTKuIupoBanue). Peakuuu mpu-
coenHeHus1 K OeH3oiy (THAPHpPOBa-
HUE, XJIopupoBaHue Ha cBery). Oco-
OCHHOCTM XHMMHHU aJKUJIOEH30JI0B.
[IpaBuia opueHTaMM 3aMECTUTENCH
B peakiusax 3amenieHus. bpomupona-
HUE M HUTpoBaHHE Toiyona. Okwuc-
JICHHE AJIKHIOCH30JI0B PAaCTBOPOM
nepMaHraHata kKaius. [ anoreHupo-
BaHUE AIKWJIOCH30JI0B B OOKOBYIO
LEIb.

JemoncTpanuu. OTHOIIEHHE O€H30-
Ja K pacTBOpaM MepMaHTaHaTa Kaus
u OpomHO# Boze. OKHCICHHE TOTYO-
Jla pacTBOPOM IEepMaHTaHaTa Kajaus

XUMHUYECKHUX CBOMCTBAX apeHOB.
[IporHo3upoBaTh CBONCTBA U3y4YaeMbIX
BEILIECTB HA OCHOBAHUM TEOPUU XUMHU-
YECKOr0 CTPOCHMSI OpPraHUYECKUX Be-
LIECTB.

[IporHo3upoBaTh CBOWCTBAa HEH3y4CH-
HBIX BEILECTB 0 aHAJIOTMHU C HU3y4YeH-
HBIMHU BELIECTBAMH TOTO K€ T'OMOJIO-
TMYECKOIo psija.

Habmonate 1 onuchiBaTh 1€MOHCTPH-
pPyEMBIE OTIBITHI .

Y 3aJIaHus IS
BapuaHTa | —
Ne 1,6, 8, 11;
JUIS. BapuaHTa
2 — Ne 2, 3,
9, 13; 3amaua
12 mo xena-
HHIO.
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[lonyuenue u npume-
HEHHE apeHOB

[loxyueHne M NpPUMEHEHHE apEHOB.
Peaknus Bropua—®urtTHra kak me-
TOJ CUHTE3a aKUI0eH30510B. CTHPOI
KaK NPUMEDP HEMPENEIBHOIO apoma-
THYECKOI'0 COEANHEHUS.
Jdemoncrpauuu. Ilonydenue ctupo-
Ja JIeTIOIMMEPU3aluel MONIMCTUPOIA
Y UCIBITAaHUE €r0 OTHOILIEHHs K pac-
TBOPY IIEpMaHraHaTa Kajaus

XapakTepru30BaTh MPOMBILIICHHBIE U
1a00paTOpPHBIE CIIOCOOBI  MOJTYYEHHS
apeHoB.

ConocTaBnsiTh XUMHUYECKHE CBOICTBa
apeHoB C 00JIacTAMU IPUMEHEHUS.
Habmtogate ¥ OnuchIBaTh JIEMOHCTPU-
PYyEMBIE ONBITHI

§ 38; BompoCkI
A 3amaHus Ne
2,4,5 7.
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[Ipupoanbie MCTOYHH-
KH YTIIEBOJOPO/IOB.
Hedtb, T3, Yyromis.
[TepBuunas nepepa-
00TKa YTIIEBOJOPOIHO-
T'O CBIPbS

IIpupoaHbIE UCTOYHHMKH YIIIEBOLO-
ponoB. IlpupoaHbIA W TOMYTHBIA
HE(TSHbIE Ta3bl, UX COCTaB, UCIIOJb-
3oBanue. Hedtp kak cmech yrieBo-
nopozoB. IlepBuunas nepepaboTka
HedTu. KameHHslit yrosp

XapakTepu3oBaTb OCHOBHBIE HaIlpaB-
JICHUs UCIIOJIb30BAHUS U TEepepadOTKU
He(TH, TPUPOAHOTO ra3za U KAMEHHOTO
yIiIs

§ 39; Bonpocsl
n 3aganus Ne
6, 7.
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I'myGokast nepepaboTka
Heptu. Kpekunr, pu-
(dbopMHUHT

Bropuunas mnepepabotka  HeTH.
Kpexunr nedtu. IMuponus. Pudop-
MHHT

OnepupoBaTh MOHSATUSMHU «KPEKUHTY,
«IHUPOIIU3Y», KPUPOPMUHTY.

OOBSCHATH OTJIMYHUS TEPMUIECKOTO
KPEKHHTa OT KaTaJIMTUYECKOTO.

§ 40; BompoCkI
n 3amanue Ne
6




XapakTepru3oBaTh OCHOBHBIC Ha-
MIpaBJICHUS TIIyOOKOM rmepepaboTKu
HepTH

35

I'enernyeckass  cBsI3b
MEXIYy  Ppa3JIMYHBIMU
KJIaCCaMH YIJIEBOJOPO-
J10B

I'eHeTnueckas CBA3b MCXKOY pa3jinv-
HBIMU KJIaCCaMHU YTJICBOJOPOA0B.
KauecTBeHnnble p€akiuu Ha HEIPE-
ACJIbHBIC YITICBOAOPOAbL

OnuchIBaTh F€HETUYECKHUE CBA3U MEXK-
Ny W3YYEHHBIMHU KjaccaMu OpraHHye-
CKUX COEIUHECHUH.

CocTaBiaTh ypaBHEHUS pEaKUHUM HII-
JIOCTPUPYIOIIMX T€HETHYECKYHO CBS3b
MEXy Pa3IMYHbIMU YTIEBOJAOPOIAMH.
CocTaBisATh ypaBHEHHUS PEAKLH 110
3aJJaHHOM CXEMe€ MPEeBPaIIECHU, CO-
JIeprKallel HEU3BECTHBIE U YCIOBUS
peakuuii

§ 41; Bompockl
n 3amaHus Ne
1,20.

36

["anoreHonpou3BoAHBIC
yriieBo1opoaoB. Ctpo-
€HHe, HOMEHKJATypa,
nzomepusi, GpuzndecKue
U XUMHYECKHE CBOM-
CTBa

["anoreHOonpon3BOAHBIE YTIEBOJOPO-
noB. CTpoeHne, HOMEHKIIATypa, U30-
Mepusi, (pU3MUecKue W XUMHUYECKHE
cBoMcTBa. Peaknnu 3aMerenus rajuo-
reHa Ha TUAPOKCUI, HHUTPOTPYIIILY,
nuaHorpynny. /[lefictBue Ha raio-
TEHIPOU3BOAHBIE BOJHOTO U CIUPTO-
BOTro pacTtBopa Iueioud. CpaBHEHHE
PEAKIIMOHHON CIIOCOOHOCTH  AJIKHJI-,
BUHUJ-, GeHWI- U OeH3WIrajioreHu-
noB. [IpumeHeHune ranoreHnpous-
BONHBIX. Mcroip30BaHUe TaloreH-
HNPOM3BOJIHBIX B OBITY, TEXHUKE U B
cunrese. IlomydeHue ankaHoB BOC-
CTaHOBJIEHUEM MOJAJIKAHOB HOJI0BO-
noposioM. Maenutiopeanuyeckue co-
eouHeHus

Ha3piBaTh ranoreHonpoun3BogHbIC
YIJIEBOAOPOAOB IO MEXYHAPOIHOMN
HOMEHKJIaType.

OOBSCHATH DJIEKTPOHHOE CTPOECHHE
MOJIEKYJI U3YYEHHBIX BEILIECTB.
O6001maTe 3HaHUS U JIeJaTh BBIBOJBI O
3aKOHOMEPHOCTSAX U3MEHEHHI CBOICTB
B TOMOJIOTHYECKOM psIAy TaJOreHo-
IIPOU3BOJHBIX YIIJIEBOJIOPOIOB.

HNmets mpencraBieHue O BaKHEHMIIMX
XUMHUYECKUX CBOWCTBAX TrajOre€HOMNpO-
W3BOJIHBIX YTJIEBOJIOPOJIOB.
[Iporuo3upoBark CBONCTBA U3y4aeMbIX
BEILIECTB HA OCHOBAHHMH TEOPUU XUMHU-
YECKOI0 CTPOEHUSI OPraHUYECKUX Be-
LIECTB.

ConocTaBisiTh XUMUYECKHE CBOWCTBA
rajoreHONPOU3BOJHBIX  YTJIEBOJOPO-
JIOB ¢ 007acTSIMH IPUMEHEHHS

§ 42; Bonpockl
n 3agangna Ne
7, 16 (o Ba-
puanTam), 15.
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O06o0miaromiee IOBTO-
peHue mo Teme «Yrie-
BOJIOPOJIBD»

Cocrasnenue (GopMyI1 U Ha3BaHUM
yIJI€BOAOPOAOB, X TOMOJIOTOB, U30-
MepoB. 3a/laHus 1O COCTaBJICHHUIO

Cucrematu3upoBaTh U 000011aTh TO-
Jy4YeHHbIE 3HAHHUSI O CTPOCHUHU, CBOU-
CTBaX, MOJIYYCHUU W TPUMEHEHUHU YT-

MIOBTOPUTH  §
24—42 yueb-

HHUKa, IIOJIIO-




YPaBHEHUN PEAKLUN C y4aCTHEM YI-
JIEBOJIOPO/IOB; PEaKLHH, HIUIIOCTPU-
PYIOLIUX T€HETHYECKYHO CBS3b MEX-
Iy Pa3Iu4HBIMU KJIACCAMH YTJIEBO-
J0pOJI0B

JICBOJIOPO/IOB.

CocTaBisaTe 0000IIA0IINE CXEMBL.
OnuceBaTh TEHETHYECKUE CBI3H MEXK-
Ny W3YYEHHBIMHU KjaccaMH OpraHHYe-
CKHX COCIMHCHHUN

TOBUTBCS K
KOHTPOJIbHOU
pabore.

38 KonTpoabnas padora | Koutponbs 3HaHuii mo teMe «Yrie- | OcylecTBISTh I0O3HABATEIbHYIO pe-
Ne 1 no teme «YrneBo- | BOZOPOABD (1eKcHI0 B OTHOIIEHUH COOCTBEHHBIX
JOpOIBD) JOCTMKEHUM B IIPOLECCE PpEUICHUS
yueOHBIX M NMO3HABATEIbHBIX 337a4
Tema 3. KHCJIOPOJCOJEPKAIIUE OPTAHUYECKUE COEAUHEHUA (19 yacos)
39 Cnuptsl Cnuptsl. Homenknatypa u usomepust | HasbiBaTh ciupThl 10 MeXIyHapoaHOH | § 43; Bonmpocsl
cnupTtoB. Tokcnueckoe IENCTBUE HA | HOMEHKJIATYPE. u 3agaHus Ne
OpraHu3M MeTaHoua U 3TaHona. Pu- | OOBACHATH JIEKTPOHHOE CTPOEHUE 2,3, 7.
3UYECKHE CBOMCTBA MIPENEIBHBIX OJ- | MOJIEKYJ U3yUYEHHBIX BEILECTB.
HOATOMHBIX CIIUPTOB O0600111aTh 3HaHUA U JA€JaTh BHIBOABI O
3aKOHOMEPHOCTSX U3MEHEHUI CBOMCTB
B TOMOJIOTHYECKOM PSiAy COIUPTOB
40-41 XUMHYECKHE CBOMCTBA | XMMUYECKHME  CBOMCTBAa  cnUpTOB | MIMeTh mpencraBieHue O BakHeHmMX | § 44; Bompochl

U TIOJIy9E€HUE CIUPTOB.
ITpocTsie 3¢upsl

(KUCIIOTHBIE CBOWCTBA, pEaKIUU 3a-
MEIIEHNS THAPOKCUIBLHON IPYIIbI HA
rajoreH, MEeXKMOJIEKYJISIpHAs U BHYT-
PUMOJIEKYJIIpHas JIeTUIpaTalus,
OKHCJIEHUE, DPEAKLUU YTIEBOJOPOA-
HOrO pajaukana). Ankoroistsl. I'ma-
poJn3, aNKUIUpOBaHUE (CUHTE3 IpPO-
CThIX 3¢UpOB 1O BuibsaMcony).
[IpoMBIIIEHHBI CHHTE3 METaHOJA.
[Tpoctbie 3¢hupbl Kak U30MeEpHI Ipe-
JIEIBHBIX OJHOATOMHBIX CIHPTOB.
CpaBHeHUEe UX (PU3HUECKUX U XHUMH-
YECKUX CBOMCTB CO crupTamu. Peak-
Ul PACIIETUICHUs] MPOCTHIX 3(UpoB
MO/I0BOJIOPOJIOM.

JdemoncTpaumnu. Bzaumozaencreue
HaTpus ¢ 3TaHonaoM. OkucieHue 3ra-

XUMHUYECKUX CBOMCTBAX CIIUPTOB.
[IporHo3upoBarb CBOMCTBA U3y4aeMbIX
BEILIECTB HA OCHOBAHHWH TEOPUU XUMHU-
YECKOr0 CTPOEHUSI OPraHUYECKUX Be-
IIECTB.

[IporHo3upoBarhk CBOMCTBA HEU3YUYEH-
HBIX BEIECTB M0 aHAJIOTHH C HU3y4YeH-
HBIMH BEIIECTBAMHM TOI'O € T'OMOJIO-
THYECKOTO Psijia.

XapakTepu3oBaTb MIPOMBIIUICHHbIE U
nabopaTOpHBIE CIMOCOOBI  TOJTYYSHUS
CIIUPTOB.

ConocTaBiadTh XUMHUYECKHE CBOMCTBA
CIUPTOB C 00JIACTAMU TPUMEHEHUSI.
HccnenoBate CBOMCTBA H3y4aeMbIX
BEIIECTB.

HalmonaTe 1eMOHCTpUpYEMBbIE U ca-

U 3aadusg Ne
2,3,6,11.




HOJIa OKCHJIOM Meau. ['openue 3Ta-
Hoyta. B3aumoneiictBue mpem- 0ytu-
JIOBOT'O COUPTA C COJISTHOM KHUCIIOTOM.
HonodopmHuas peakiusi.
JladbopaTopHble omnbiThl. 5. CBOH-
CTBa STUJIOBOTO CIIUPTA

MOCTOSATCIBHO MPOBOAUMBIC OIIBITHI.
HaGmromate u onmceIBaTh XHUMHUE-
CKHE DPEaKIUM C IOMOILIbI POIHOTO
a3pIka M sA3blka xumuu. CoOmromath
MpaBUJIa TEXHUKU O30MACHOCTH.

42 IIpakTnuyeckas pado- | [lonmyyenune 6pomdTana u3 stanona u | [IpoBoguTs, HaOMOAATh U OMKCHIBATH | § 44; BBINOI-
Ta Ne 3. [lomyuenue | Gpomuja HaTpus XMUMHUYECKHH SKCIIEPUMEHT 110 M0JIyye- | HUTh 3a/laHus
OpomMdTaHa HUIO OpoMATaHa. 10 BapHaH-
HabGmtomate ¥ omMchIBaTh  caMo- | TaM.
CTOSITENIFHO TPOBOJMMEBIE OIBITHI  C
IOMOILBIO POJHOIO fA3bIKA M SA3bIKA
XUMHHU.
ColOmronaTh mNpaBWIa TEXHUKHA 0€3-
OIAaCHOCTH
43 MHoroaTomMHble cnup- | MHOroaToMHble  criupThl. OTHIIEH- | Ha3piBaTh MHOIOATOMHBIE CIIUPTHI § 45; Bonpochl

ThI

JIAKOJb W TJIMIEPUH, UX (Qunde-
CKHE U XUMHUYecKkue cBoicTBa. CUH-
T€3 JUOKCaHAa W3 JTUIEHIJIMKOJI.
ToxkcnyHOCTh 3THIIEHIIHKOINA. Kaue-
CTBEHHAsI PEaKIMs Ha MHOTOATOMHBIE
CIIUPTHI.

Hemoncrpaunu. KauectBeHnHas pe-
aKIIMsl HA MHOTOATOMHBIE CITUPTHI.
JlabopaTopublie onbiThl. 6. CBOWi-
CTBa INIMIIEpUHA

[0 TPUBHAIBHOW M MEXIYHAPOIHOU
HOMEHKJIaType.

OOBSICHATH DIEKTPOHHOE CTPOECHHE
MOJIEKYJI U3YUYECHHBIX BEILECTB.

HNmets mpencraBieHue O BaKHEHMIIUMX
XMMHYECKUX CBOMCTBAX MHOI0ATOM-
HBIX CITUPTOB.

[Iporno3upoBaTe CBOMCTBA U3y4acMBbIX
BEIIECTB HA OCHOBAHUHU TEOPUU XHUMH-
YECKOI0 CTPOCHMS OpPraHUYECKUX Be-
LIECTB.

ConocTaBisiTh XMMUYECKHE CBOWCTBA
MHOTOATOMHBIX CITUPTOB C 00JIACTSIMH
NIPUMEHEHUS.

HaGmromate nmeMoHCTpUpyeMble U ca-
MOCTOSATENIBHO IIPOBOJAUMBIE OIIBITHI.
HaGmonaTe 1 onmuchIBaTh XUMHYECKHE
pPEaKUUH C MTOMOLIBIO POJTHOTO SA3bIKA U
A3bIKa XUMUHU.

" 3aadus Ne
3, 7—9.




NnentudumnmpoBaT  MHOTOATOMHBIE
CIHUPTBI C IOMOIIBI0 Ka4eCTBEHHBIX
peaKuuii.
ColOmrogaTh mpaBWiIa TEXHUKHA 0e€3-
OIACHOCTHU

44

Denonnl

®ecnonbl. Homenkiarypa u u3zome-
pusi. B3aumHOe BIMSHHE TPyII aTo-
MOB Ha npumepe ¢enona. Pusnye-
CKHE M XMMHUYECKUE CBOMCTBa (eHO-
7a u kpe3oioB. KuciotHeie cBoicTBa
(eHOJIOB B CPAaBHEHUH CO CIIUPTAMH.
Peakuuu 3amenieHuss B O€H30JIbHOM
KOJIbIIC (TAJIOTCHUPOBAHKE, HUTPOBA-
Hue). Oxucnenune ¢enonon. Kauge-
CTBEHHbIE peakiuu Ha ¢eHon. [Ipu-
MeHeHue (eHora.

JdemoncTpauunu. KauecTBeHHbIE pe-
aKIUU Ha PEHOJIBL.

JladopaTopubie onbiThl. 7. CBOW-
ctBa ¢enona. KadyecTBeHHbIE peak-
MU Ha (DEHOJIBI

HazpiBaTh (heHOIBI TO MEXITyHAPOI-
HOW HOMEHKJIaType. OOBACHATH dIIEK-
TPOHHOE CTPOCHHE MOJICKYJ H3y4YeH-
HbIX BemecTB. OnpenensiTe BIUSHUE
Ha PeaKkIMOHHYIO CIOCOOHOCTH (PpeHona
p-m-conpsikeHusi. VIMets mipeacrasiie-
HHE O BaXHEUIINX XMMHUYECKHUX CBOM-
ctBax  (enonoB. IIpornosupoBath
CBOMCTBa M3y4yaeMbIX BEIIECTB Ha OC-
HOBAaHUU TEOPUU XUMHUYECKOTO CTpOe-
HUs opraHudyeckux BemiectB. Coro-
CTaBJIATh XMMHYECKHE CBOWCTBA (heHO-
JIOB ¢ o0OjacTsaMu npuMeHeHus. Mccie-
JIOBaTh CBOMCTBA M3y4aeMbIX BEIIECTB.
Habmronate nemMoHcTpupyemble U ca-
MOCTOSITEJIbHO TTPOBOJIUMBIE  OTBITHI.
HaOmrogaTh 1 OonMchIBaTh XUMHYECKHE
pPEeaKIMu C MTOMOIIBIO POJTHOTO SI3bIKA U
s3pIka  XUMHH. VneHTudunupoBath
(heHoNMBl ¢ TIOMOIIBI0 KaYyeCTBEHHBIX
peakiuii. CoOmo1aTh MpaBUiia TEXHU-
K1 0€30ITaCHOCTH.

CobmoiaTh TIpaBHIIA IKOJIOTUYECKOU
0e30macHOCTH TpH paboTe ¢ GEeHOoJICo-
JepKaIlUMH MaTepuagaMu

§ 46; BOIIpOCHI
1 3agaHust Ne
4—6.

45

Pemenne 3amad u BBI-
MOJIHEHUE YIIPaKHEHUHN

BelllonHeHNe ynpaKHEHUH 10 TeMe
«CrnupThl ¥ (EeHONbI», Ha COCTaBIIe-
HU€ YpaBHEHHUW peaKkIuid, COOTBET-
CTBYIOIIUX 3aJaHHBIM CX€MaM, CO-
JIEpP’KAIIMM HEW3BECTHBIE BEIIECTBA.

BBISBIATE B3aMMHOE BIHSIHHE aTOMOB
B MOJIEKYJIaX OPraHUYECKHX COEJMHe-
HHAW Ha IpUMEpE CPAaBHEHMS CBOMCTB
OeHzona, ¢eHomna, anupaTHUECKOro
CIIHpTA.

§ 46; BOIpOCHI
U 3amanus Ne
7—9.




Pemenue 3amau

Hcnons30BaTh aJrOPUTMBL IIPU pelLe-
HUU 33]1a4.

CocTaBidTh ypaBHEHHUS 10 3aJJaHHBIM
CcXeMaM IPEeBPALLCHUM

46

KapOonunbHbie coenu-
HEHUS: HOMEHKJIATypa,
H30MepHus, peakiuu
MIPUCOEANHEHUS

KapOonunpHble coeqUHEHUS. DJeK-
TPOHHOE CTpPOEHUE KapOOHMUIILHOM
rpynnsl. Homenkiiatypa, usomepus
aNbJETUI0B. AJIBJIETH/IBI U KETOHBI.
Oduznyeckue cBoiicTBa (hopMabie-
rujaa, anetanpiaeruja, amerona. llo-
HAMUe O Kemo-eHOIbHOU maymo-
Mepuu  KapOOHUTbHBIX COeOUHEeHUIL.
Peaknmu  mpucoenMHEHUS  BOJBI,
CIUPTOB, LIMAHOBOJIOPOAA M THUAPO-
cynbduta HaTpus. CpaBHEHUE peak-
[IMOHHOMN CITOCOOHOCTH aNIbJIETHIOB U
KETOHOB B PEAKIIHSIX IPUCOSTUHEHUS

Ha3piBaTh KapOOHUJIBHBIE COEIUHE-
HUS 110 TPUBUAIBHOM M MEXIyHapO.-
HOW HOMEHKJIATypE.

OOBSCHATH DJIEKTPOHHOE CTPOCHHE
MOJIEKYJI H3yYEHHBIX BEIICCTB.
O060061maTh 3HAHUS U JIeJaTh BBIBOBI O
3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB
B FOMOJIOTMYECKOM PSIIy allbJIETUA0B U
KETOHOB.

CpaBHUBaTh PEAKIHOHHYIO CIOCO0-
HOCTb QJIBJIETUIOB U KETOHOB B PEaK-
LUSAX TPUCOETUHEHUS

§ 47; Bonpocsl
U 3aganusa Ne
5, 7 u cxemy
12 yueOHuka
MPEJICTAaBUTh
YpaBHEHUSIMH
peaKkuui.

47

XUMUYeCKHue CBOMCTBA
U METOAbl TOIYyYECHUS
KapOOHUJIBHBIX COE/IU-
HEHUH

Peakuuu 3amemnieHusi aTOMOB BOJIO-
pola mpH YIrJIEpOAHOM aTOME Ha Ta-
noreH. Ilonumepusanus dopmanbie-
runa u aneranpaeruna.  Cunmes
cnupmos 8zaumooeticmseuem Kapoo-
HUILHBIX COEOUHEHULl C DPeaKmugom
I'punvapa. OxucineHue KapOOHUIIb-
HBIX coenuHeHnH. CpaBHEHHE OKHC-
JeHUs aJbJerujoB M KeToHoB. Boc-
CTAHOBJICHUE KapOOHUJIBHBIX COEIU-
HeHMI B cnupThl. KauecTBeHHBIE pe-
aKIMU Ha albJACTHIHYIO rpymnmy. Pe-
aKyuu  anbOOIbHO-KPOMOHOB0U KOH-
Oencayuu. OcoOeHHOCTH (opMalb-
neruaa. Peakuus dopmanpieruaa c
dbenonoM. MeTonpl MOMydeHHs Kap-
OOHWJIBHBIX COEIUHEHHH.

JemoncTpanuu. OnpeneneHne aib-

Hmets mpencraBieHHe O BayKHEHIINX
XAMHAYECKHX CBOMCTBAaX KapOOHMIIb-
HBIX COCTUHEHUH.

[Tporao3upoBaTh CBOWCTBA U3y4aeMbIX
BEILIECTB Ha OCHOBAaHUM TEOPUU XUMHU-
YEeCKOTO CTPOCHHUS OpPTaHWYECKHX Be-
ILIECTB.
Hccnenosath
BEILIECTB.
Habmrogate neMoHCTpHpyeMble U ca-
MOCTOSIT€IHO MPOBOJMMBIE OTIBITHI.
Habmronate 1 OMUCHIBAaTh XUMHUYECKHE
PeaKIMM ¢ MOMOILBIO POJHOTO S3bIKA U
SI3BIKA XUMUH.

Wnentudunuposars anbaeruipl ¢ Mo-
MOIIBI0 KAYeCTBEHHBIX PEAKIINH.
CoOnronate mpaBuiia TEXHUKH 0Oe3-
OIIACHOCTH.

CBOMCTBA M3y4aeMbIX

§ 48; BompocChI
v 3agaHus Ne
1,2,8 (B, 1).




JETUJIOB TIPH TIOMOIIH Ka4€CTBEHHBIX
peakuuii. OKHUCICHHE albICTUI0B
MepMaHTaHATOM KaJIusl.
JladopaTopublie omnbiThl. 8. CBoii-
cTBa hopMasMHa

CormocTaBiIaTs XUMHUYECKHE CBOMCTBA
KapOOHWJIBHBIX COEAMHEHUH C 00Ja-
CTSIMHU TIPUMEHEHUS

48 IIpakTuyeckasi pabo- | [lonyuenue ameroHa w3 anerata | [I[poBoauTh, HaOMIOMATh M OMHUCHIBATH | TIOBTOPHTH §
Ta Ne 4. [losnydeHue | KanbLus ¥ U3yUYEHUE €ETO CBOMCTB XMUMHUYECKHH dKCIIEPUMEHT I10 noiryue- | 48; opopMuth
aneToHa HUIO alleTOHA. MpaKkTHye-

Habntogate u ONUCHIBaTH CaMOCTOSI- | CKYIO paboTy
TEJIbHO IMPOBOAMMBIE ONBITEI ¢ NoMo- | Ne 4 B TeTpa-
IIbIO POJHOTIO SA3bIKA U SI3bIKA XUMHUHU. | X JJIS IpaK-
CobmroiaTe mpaBuiIa TEXHUKH Oe€3- | THUECKUX pa-
OIAaCHOCTH 00T.

49 Kap6onossie kucnotsl | Kap6oHoBbIe KUCTOTHI. DnekTpoHHOe | Ha3piBaTh KkapOOHOBBIE KHUCIOTHI 1O | § 49; Bompockl

CTpOCHHE KapOOKCHIIBHOW TpYIIIbI.
['omosornyeckuii psj NpenesbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
dusnueckue CBOHCTBA KapOOHOBBIX
KHCJIOT Ha NpUMEpPEe MYpaBbUHOM,
YKCYCHOM, ITPONIMOHOBOM, IMAJIbMUTHU-
HOBOW M CTEapUHOBOM KHUCJIOT. XH-
MHYECKHE CBOMCTBa KapOOHOBBIX
kucnot. KucnorHele cBoiicTBa (U3-
MEHEHUE OKpPacKHU MHAMKATOPOB, pe-
aKLIMM C aKTUBHBIMHM METaJulaMH, OC-
HOBHBIMH OKCHJIaMH, OCHOBAHHSMH,
consiMu). I3MeHeHue cuiibl KapOooHo-
BBIX KHUCJIOT INPU BBEJIEHUHU JIOHOP-
HBIX U aKUENTOPHBIX 3aMECTUTENEH.
B3aumoneiicTBue KapOOHOBBIX KHC-
JIOT CO CIIUPTaMH (peakuus 3Tepudu-
Kaiuu). ['ajoreHnpoBaHue KapOOHO-
BBIX KHUCIIOT B OOKOBYIO Iemb. Oco-
OCHHOCTH MYPaBbHHOH  KHCIOTHI.
BaxHelne mpeacTaBUTENH Kiacca

TPUBUAIBLHON M MEXTyHAPOIHOM
HOMEHKJIaType.

OOBSICHATH  DJIEKTPOHHOE CTPOCHHE
MOJIEKYJI U3YYEHHBIX BEILIECTB.
O6001maTe 3HaHUS U JIeJaTh BBIBOJBI O
3aKOHOMEPHOCTSAX U3MEHEHHI CBOMCTB
B TOMOJIOTHYECKOM PsiTy KapOOHOBBIX
KHCJIOT.

HNmets mpencraBieHue O BaKHEHIIMX
XUMHYECKHX CBOMCTBaX KapOOHOBBIX
KHUCJIOT.

OOBSCHATH H3MEHEHHE CHJIBl Kap-
OOHOBBIX KHCJIOT TPU BBEJACHHUH JI0-
HOPHBIX M aKLENTOPHBIX 3aMECTUTE-
Ten.

[Iporuo3upoBarb CBONCTBA U3y4aeMbIX
BEIIIECTB HA OCHOBAHHWH TEOPUU XUMHU-
YECKOr0 CTPOEHUSI OPraHUYECKUX Be-
IIECTB.
Hccnenosate
BEIIECTB.

CBOMCTBa HU3Yy4aCMbIX

1 3agaHus Ne
7, 8 (1o Bapm-
anTam), 10.




KapOOHOBBIX KHUCJIOT M UX MPUMEHE-
Hue. [lonyueHne MypaBbUHON U YK-
CYCHOM KHUCIIOT B MPOMBIIIJIEHHOCTH.
Bricime kapOooHoBbie kucioThl. [a-
BEJIEBasl KUCJIOTA KaK MPEJICTAaBUTEIb
JTUKapOOHOBBIX

KHUCJIOT

Hemoncrpauuu. I[lonmyuenue ciox-
HBIX 3(UPOB.

JlaGoparopuble onbiThl. 9. CBO¥i-
CTBA YKCYCHOM KHCJIOTBI

Habmronate nemMoHCTpUpyeMble U ca-
MOCTOSITCIIBHO TIPOBOJIUMBIC OIIBITHI.
HabGmromaTe ¥ OnUCHIBATE XUMHYECKHE
peakuy ¢ MOMOIIBIO POJTHOTO S3bIKA U
SI3BIKA XMMUH.

CoOmronaTh mpaBWiIa TEXHUKHA 0e€3-
OIACHOCTH.

ComnocraBiasiTh XMMUYECKHE CBOMCTBA
KapOOHOBBIX KHCIOT C oOJacTsaMu
PUMEHEHUS

50 IIpakTnueckas pado- | [Tonyuenue ykcycHoll kucinotel u3 | [IpoBoauTh, HaOMOJaTh U OMMCHIBATH | TOBTOPUTH §
Ta Ne 5. [lomyueHue | anerata HaTpUs U U3YUECHUE €€ XUMUYECKHN dKCIIEPUMEHT 110 49; Bonpocsl
YKCYCHOW KHCIIOTBI CBOWCTB HOJYYEHHUIO YKCYCHOM KUCIIOTHI U u 3a1aHus Ne
U3YYCHHIO €€ CBOMCTB. 4,9;
HaGmronate 1 onuckIBaTh camo- oopMuTH
CTOATEIBHO MTPOBOJAUMBIE OIBITHI C IpaKTHie-
HOMOILBIO POJIHOTO SA3bIKA U S3bIKA CKY10 paboTy
XHAMUH. Ne 5 B Terpa-
Cobmnronate npaBuiia TEXHUKHU 0e3- JIX 11 TIpaK-
OIACHOCTH THYe-
CKHUX paboT.
o1 QYyHKINOHAIbHBIE DyHKINOHAIBHBIE npou3BojHble | OOBACHATh ANEKTpOHHOE cTpoeHue | § 50; Bompocsl
NPOU3BOJIHBIE  Kap0o- | KapOOHOBBIX  KHCHOT. IlomyuyeHue | MOJeKyJ M3yUEHHBIX BEILECTB. u 3agaHus Ne

HOBBIX KHCJIOT

XJIOPAHTUAPUIIOB U aHTUJIPUJIOB KHUC-
70T, ux ruaponus. Ilomyyenue cnox-
HBIX 3(HUpPOB € HCHOIB30BAaHU- €M
XJIOPAHTUAPUAOB M aHTUIPUIOB KHC-
70T1. CioxHble 2QUPbl KaK U30MEpPHI
KapOOHOBBIX KUCIOT. CpaBHEHHE (PH-
3MYECKUX CBOMCTB W PEAKIMOHHOU
CIOCOOHOCTH  CJIOXHBIX 3(PpOB U
M30MEPHBIX UM KapOOHOBBIX KHCIOT.
I'unponus cnoxseix 3¢pupos. CuHTe3
CIOXKHBIX 3(hupoB denonon. Crox-

HNmets mpencraBieHue O BaKHEHMIIMX
XMMHUYECKHX CBOMCTBax  (hyHKIHO-
HaJbHBIX IPOU3BOJHBIX KapOOHOBBIX
KHUCJIOT.

CpaBHHBaTh (U3NUECKHE CBOWCTBA M
PEaKIMOHHYIO CIIOCOOHOCTH CIIOKHBIX
3(¢UpOB U U30MEPHBIX UM KapOOHOBBIX
KHCJIOT.

[IporHo3upoBaTh CBOMCTBA U3y4aeMbIX
BEILECTB HA OCHOBAaHUU XMMHYECKOTO
CTPOEHHsI OPTAHMYECKUX BEIIECTB.

4,8, 9.




HBIE (DUPBI HEOPTAHUYECKUX KHUCIIOT.
Hurpornunepun. Amuapl. Conu Kap-
OOHOBBIX KHCIIOT, UX TEPMHUYECKOE
pa30KeHUe B MPUCYTCTBUHU ILIETIOYH.
CuHre3 KapOOHUIIBHBIX COCIMHECHUMN
pa3joXKEeHUEeM KalbLIMEBBIX  COJIeH
KapOOHOBBIX KHCIIOT.
Jlabopatopubie onbIThl. 10. Conu
KapOOHOBBIX KUCIIOT

HUccnenoBats cBoOMCTBa
BEILIECTB.

HabGmromaTe ¥ OnUCHIBATE XUMHYECKHE
pEeaKIMK ¢ MTOMOIIBIO POJTHOTO SI3bIKA U
SI3BIKA XMMUH.

ColOmronaTh mpaBWiia TEXHHKOE30mac-
HOCTH.

ConocTaBiaATh XHMHYECKHE CBOMCTBA
(YHKIIMOHATBHBIX MPOU3BOJHBIX Kap-
OOHOBBIX KHCJIOT C 00JacCTAMHU MPUME-
HEHUSA

HU3Yy4aCMbIX

52 IIpakTnuyeckass pado- | Cunte3 sTHianerata u3 ykcycHoi | [IpoBonuth, HaOmogaTh U onuchBaTh | § 50; BOmpockl
ta Ne 6. [lomydeHwe | KHCIOTHI M 3TaHOIA XUMUYECKHM SKCIIEPUMEHT 110 MOJIyde- | U 3aaaHus Ne
JTHIIaLeTaTa HUIO STHJIALETaTa. 5, 6; odop-
Habumtonate 1M onuchiBaTh €aMOCTOS- | MUTh IIPAKTU-
TEJIbHO IPOBOJMMBIE OIBITHI C MOMO- | YECKYIO pabo-
IbIO POJAHOTIO S3bIKA U sI3bIKAa XUMUU. | Ty Ne 1 B Ter-
Cobnromate mpaBUla TEXHUKH 0e€3- | pagsax i
OIACHOCTH MPAKTUYECKUX
pa0or.
53 Mmuoroo6pa3zue kap6o- | [IpencraBinenue o HeMpeaeIbHBIX, HazwiBaTh HENpenenpHbIE, apoMa- § 51; Bompocsl

HOBBIX KUCJIOT

apoOMaTHYECKHUX U TUKapOOHOBBIX
kuciotax. OCOOEHHOCTH UX CTPO-
€HUS ¥ CBOWCTB. 3HaueHHe kapOo-
HOBBIX KHUCJIOT

THYECKUE U JTUKApOOHOBBIE KHCIIO-
ThI 110 TPUBUAIBHON U MEXKTyHAPOI-
HOM HOMEHKJIATypE.

OOBSCHATD 3IEKTPOHHOE CTPOCHUE
MOJIEKYJI U3YUYEHHBIX BEILIECTB.
HNwmets npencraBieHue 0 BaKHEH-
IINX XUMHYECKHUX CBOWCTBAxX KapOo-
HOBBIX KHCIIOT.

[Tonnmars 3HaUeHUE KapOOHOBBIX
KHUCJIOT.

ConocTaBisaTe XUMUYECKUE CBOWUCT-
Ba HENPEJEIbHbBIX, APOMAaTHYECKIX
U TUKapOOHOBBIX KUCIIOT C 00JIacTs-
MU IPUMEHEHHUSI

U 3amanue Ne
7.




54

Pemenue 3amauy M BBI-
MTOJTHCHHUE YITPAKHEHUIN

BrinonHenue ynpaxHeHU! 110 TeMe
«Kap6oHOBbIE KHCIIOTBI», HA CO-
CTaBJICHUE YPABHEHUH PEAKLUH, CO-
OTBETCTBYIOIUX 3a/JaHHBIM CXE-
MaM, COJep KaIlM HEU3BECTHBIC
BELIECCTBA.

Pewenue 3ana4, BEIBOJ MOJIEKYJISP-
HOM (OpMyJIBI KAPOOHOBBIX KHCIIOT.
CocraBiieHHE CXEM CHHTE3a 3a]1aH-
HBIX COCUHEHUN

Hcnonb30BaTh alnropuTMBI IIPH pe-
IICHUU 3a]1a4.

CocraBisTh ypaBHEHHUS I10 33]1aH-
HBIM CXEMaM IpeBpaIleHui

BOIIPOCHI U
3aganue Ne 7.

55 O6o6matomuii  ypok | 3aiaHus 10 COCTABIICHUIO ypaBHE- CucreMaTu3upoBarh 1 00001IaTH MOATOTOBKA K
no teMe «Kucimopon- | Huii peakuuii ¢ ydacTUEM KUCIIO- II0JIyYEHHBIE 3HAHUS O CTPOCHHUH, KOHTPOJIbHOU
COJIep’Kallli€ OpraHu- | POJACOJAEpPKAIIMX OPraHUYECKUX CO- | CBOMCTBAX, MOJyUYEHUU U IPUMEHE- pabore.
YECKUE COCAVHEHUSD) €AMHEHUI; peaKuil, HIUIIOCTPU- HUU KUCJIOPOACOIEPKAIIUX Opra-
PYIOIIMX T€HETUYECKYIO CBA3b HUYECKHUX COEITUHEHUM.
MEXy HUMH. CoctaBisaTh 00001IAIOIINE CXEMBI.
CocrapneHue ypaBHEHUH O 3a1aH- OnuchIBaTh TEHETUYECKUE CBSA3U
HBIM CXEMaM IIPEBPALLEHUN MEX]ly U3yUYEHHBIMU KJIACCAMH Op-
TaHMYECKUX COCTMHESHUHN
56 KonTtpoabnas padora | KonTpons 3Hanmii no teme «Kucno- | OcymiecTBiIsTs NO3HABATEIbHYIO
Ne2 mo teme «Kwucno- | poacozaepikamiue opraHn4eckue co- pedeKcuio B OTHOIIEHUH cOOCT-
poJicozepKale opra- | €IUHEHUI» BEHHBIX JOCTH)KEHUI B IIPOLIECCE
HUYECKHUe coeuHe- pelieHrs yueOHbIX U M03HaBaTENb-
HUS» HBIX 3a7a4
Tema 4. A30T- U CEPOCOJAEPKAIIIME COEJAMHEHMUA (5 yacoB)
57 AMUHBI Amunsbl. U3oMepus amuHoB. Ilep- HaspiBaTh aMUHBI 110 TPUBUATIBHOMN § 53; Bonpocsl

BUYHBIE, BTOPUYHBIC U TPETUUYHBIC
aMuHBI. OU3HUYECKHE CBOMCTBA
MPOCTEUIINX aMHUHOB. AMHUHBI KaK
opranuyeckue ocHoBaHus. Conu
AJTKWJIAMMOHUS. AJIKUIIMPOBAHUE U
aluIupoBaHue aMuHOB. Peakiun
aMUHOB C a30THCTOM KMCIIOTOM.
JemoHncTpanun. OCHOBHBIE CBOA-
CTBAa aMHHOB

1 MEXIYHAPOJAHOW HOMEHKJIATYpE.
OOBACHATH INEKTPOHHOE CTPOCHUE
MOJICKYJI U3YUCHHBIX BCIICCTB.
HNmets npeacraBieHue 0 BaXKHEHIINX
XUMHYECKHX CBOMCTBAX AMHHOB.
[Iporuo3upoBars BO3MOKHOCTb
MMPOTCKAHUA XUMHUYCCKUX peaKquI
Ha OCHOBE 3HaHHI 00 3JIEKTPOHHOM
CTPOEHHH BEILIECTB.

n 3agangna Ne
2, 8; 3agaun
Ne 6 umm 7 1o
BBIOODY.




OOBACHATH MPOTEKAaHHE XUMUYE-
CKHMX peaklHUid MEKIy OPraHMYECKU-
MU BELIECTBAMM, UCIIOJIb3Ys 3HA-

HUSl 00 UX MexaHH3Max. XapaKTepu3o-

BaTh MOTPEOUTEIIb-

CKHE CBOMCTBA M3YYCHHBIX BEIICCTR.
HaOmrogaTh 1 OIKCHIBAThH JEMOHCT-
PUPYEMBIC OTIBITHI

58

ApomaTuyeckue amu-
HBI

Apomarnyeckue aMUHbl. AHUIIUH.
B3aumHoOe BiausHME rpyI aTOMOB B
MOJIEKYJIC aHWJIMHA. XUMHYECKHE
CBOWCTBA aHWJIMHA (OCHOBHBIE
CBOICTBA, PEAKIIMU 3aMELICHHUS B
apoMaTHYECKOE AP0, OKUCIICHHUE,
ayunuposanue). /fuazocoeoune-
Hus. ITorydyeHne aMMHOB U3 criup-
TOB U HUTpocoequHeHun. [Tpume-
HEHUE aHUJIMHA.

JlemoncTpaunu. KauectBeHHbIE
peaKuy Ha aHWIVH. AHUIMHOBBIE
KpacHUTellH.

JlabopaTopHusie onbIThl. KauecT-
BEHHBIEC PEaKI[MU Ha aHWINH

OOBSCHATD IEKTPOHHOE CTPOE-
HHUE MOJIEKYJI apOMaTHYECKUX
aMHUHOB.

Hmetsb npeacTaBieHue 0 BaXKHeN-
HIMX XUMUYECKUX CBOMCTBAX apoMa-
TUYECKUX aMUHOB.
[IporHo3upoBarb BO3MOKHOCTb
IPOTEKAHUS XUMUYECKUX PEAKIINH
Ha OCHOBE 3HaHUI 00 3JIEKTPOHHOM
CTPOEHUU BEILECTB.

OOBSCHATH NPOTEKAHUE XUMHYE-
CKUX PEaKIUH MEXIy OpraHU4eCcKu-
MU BElIECTBaMHM, UCIIOJIb3Ys 3HA-
HUS 00 X MEXaHU3MaXx.
XapakTepu3oBaTh MOTPEOUTEIb-
CKHE CBOMCTBA N3YYECHHBIX BEILIECTB.
HccenenoBaTh CBOMCTBA M3y4aeMBbIX
BEIIECTB.

WnentudunuposaTs apomarnye-
CKH€ aMHUHBI C TIOMOIIBIO KauyecT-
BEHHBIX PEAKIIHI.

Habmtonate 1 onuceIBaTh XMUMHUYE-
CKH€ PEaKINH ¢ TOMOUIbIO0 POAHOTO
SI3bIKA U SI3bIKA XMMUU.

ColmronaTh IpaBUiIa TEXHUKH
0€30MaCHOCTH.

ConocTaBisiTh XMMUYECKHE CBOMCT-

§ 54; BompocCkl
A 3amaHus Ne
4,8,9.




Ba apOMATHYCCKUX aMHUHOB C oOiac-
TAMHA IPUMCHCHUIA

59 I'eTeponukimueckue I'ereponuknbl. @ypan u nuppoi Kak | OOBACHATH SJIEKTPOHHOE CTPOCHUE § 56; Bonpocsl
COEIMHEHMS MPEACTABUTENH MATUWICHHBIX F€Te- | MOJIEKYJ U3YYEHHBIX BELIECTB. n 3agaHus Ne
POLIMKIIOB. DJIEKTPOHHOE CTPOCHHE Nmets npeacraBienue o BaxxHei- 2,6,7.
MoJIeKyJibl Tupposna. Kucnorueie IIMX XUMAYECKHX CBOMCTBAX IreTe-
CBOIICTBa UppoIa. POLMKINYECKUX COEAUHEHU.
JemoncTpamuu. O6pasisl reTepo- OOBACHATH MPOTEKAHNUE XUMUYE-
[UKJINYESCKUX COCTUHEHUHN CKHMX PEAKLHI MEXYy OpPraHUYECKHU-
MU BEILLECTBAMH, UCIIOIb3Ys 3HA-
HUA 00 UX MEXaHU3MaXx.
[Iporuo3upoBarb BO3MOKHOCTh
MPOTEKAHUS XUMUYECKUX PEAKITUN
Ha OCHOBE 3HAHUI 00 JEKTPOHHOM
CTPOEHHH BEILECTB.
XapakTepu3oBaTh MOTPEOUTEIb-
CKHE CBOMCTBA M3YYCHHBIX BEIICCTB
60 [lectuunennsie rere- | [IupuanH Kak mpeacTaBUTEND LIEC- OOBACHATD NEKTPOHHOE CTPOCHHE § 57; Bompockl

POLMKIIBI

TUYIEHHBIX T€TEPOLIUKIIOB. DJIeK-
TPOHHOE CTPOEHUE MOJIEKYJIbI M-
puarHa. OCHOBHBIE CBOWMCTBA TTH-
pUIIMHA, PEaKLIUU 3aMEeIeHHs ¢
apomatu4eckuM simpoM. IIpencras-
JeHue 00 UMua3oie, MUpUINHE,
MypHUHE, ITyPHUHOBBIX U THPUMHU U -
HOBBIX OCHOBAHHUSAX

MOJIEKYJI U3yUYEHHBIX BEIIECTB.
HNMmets npencraBieHue 0 BaxKHEH-
LIMX XMMHUYECKHUX CBOWCTBAxX rete-
POLIUKIINYECKUX COETUHEHUI.
OOBSCHATH NPOTEKAHUE XUMHYE-
CKHX pEaklUi MEXJy OpraHuye-
CKHMMH BEIIECTBAMHU, UCIIOJb3Ys
3HaHUS 00 UX MEXaHU3Max.
[IporHo3upoBats BO3MOKHOCTh
MIPOTEKAHNUS XUMHUYECKUX pEeaKLui
Ha OCHOBE 3HaHUH 00 3JIEKTPOHHOM
CTPOEHHUH BEILECTB.

OOBACHATH BIUSHUE U3YUYEHHBIX
BELIECTB U 110 AHAJIOTUU C HUMHU
HEU3Y4YEeHHBIX MIPeICTaBUTENEH ro-
MOJIOTMUYECKUX PSZIOB HA KUBBIE
OpTraHHU3MBI.

n 3agangna Ne
6, 9.




XapakTepu30BaTh OMOIOTHUECKYIO
POJIb U3YUYEHHBIX BEILECTB

61 Oo6o06matomee MTOBTO- | 3a/laHUs IO COCTABIICHUIO ypaBHeHHH | CucTeMaTu3upoBaTh U 0000MmIaTh MO- | TOBTOPHUTH  §
peHue mo TeMe «A30T- | peakIuid C y4acTHeM a30TCOJEepKa- | JyYeHHbIC 3HAHUSA O CTPOSHHWH, CBOM- | 53, 54, 56, 57;
u CepOCOJICpIKaIINE | MUX OPraHUYECKUX COCIMHEHUH; pe- | CTBaX, IMOJYYCHUH W TNPUMEHEHHH | BOIIPOCHI u
OpraHWYEeCKHUE  BeIle- | aKIUi, WUTFOCTPUPYIOIMINUX I'eHEeTHYe- | a30T- M CEepOCOJCpXKaIIMX OpraHuye- | 3aja-
CTB» CKYIO CBSI3b MEXJy HUMHU. COCTaBiie- | CKUX COCIMHEHUM. Hus No 11.
HUE YpaBHGHHMH MO 3adaHHBIM cXxe- | CocTaBIsATh 0000IIAIOTNE CXEMBI.
MaMm TpeBpainieHuii. Pemenue 3anad. | OnuchIBaTh TEHETUYCCKUE CBS3H MEXK-
oy  W3y4YeHHBIMH  KJlaccaMH  Op-
TaHUYECKUX COCAUHCHUM.
[IpoBOoAUTHh pacyeTsl MO XUMHYECKUM
(dbopMyiaM BEIIECTB W YPAaBHCHHSM
XUMUYECKHUX PEaKIui
TEMA 5. BUOJIOTUYECKHN AKTUBHBIE BEHHIECTBA (16 yacoB)
62 Obmas xapakrepuctu- | O6mas ¢opmyna yriaesonoB. Kiac- | XapakTepu3oBaTh COCTaB YIJIeBOJOB § 58; BompoCkI
Ka yTIIEBOJIOB cu(UKaIUS yTICBOIOB. U MX KJIACCU(PUKAITHIO. u 3amaHus Ne
Mono-, onuro- u mnonucaxapunsl. | [I[porHo3upoBaTs CBOICTBA HEUZY- 2—4,
[IpumeHenne n OMoIoruIecKast YEHHBIX BEIIECTB 110 aHAJIOTHH C
ponbs yriaeBoaoB. OKuUCIEHHE yTiie- | H3yUYeHHBIMH BEIIECTBAMH TOTO K€
BOJIOB — UCTOYHUK DHEPTHH KH- TOMOJIOTHUYECKOTO PsJIa.
BBIX OPTaHU3MOB. XapakTepu3oBaTh (GYHKIUU yTIEBO-
JIOB.
PackpbiBaTh OMOIIOTUYECKYIO POJIb
YTJICBOJIOB
63 Crtpoenne MoHocaxa- | ['moko3a — (usndeckue cBOICTBa, XapakTepu3oBaTh CBONCTBA IITIOKO- § 59; Bompocsl

punoB. JluHeiliHble u
LHUKINYECKUE CTPYKTY-

pBI

JMHENHAs ¥ HUKINYecKast pOpMBI.
®pyKTO32a KaK U30Mep TITFOKO3BI.
HemoHcTpanuu. PactBopuMocTh
YIJIEBOJOB B BOJIE U 3TAHOJIE.
JlabopaTtopusie onbIThI. 11. CBOM-
CTBa TIIIOKO3BI

3bI KaK BEIECTBA C JBOMCTBEHHON
¢byHKUMeH (aabAeruI0CcIupTa).
OOBSACHATD NEKTPOHHOE CTPOCHHE
MOJIEKYJI TJFOKO3bI U pUOO3BI.
CpaBHMBATh CTPOCHHE U CBOMCTBA
TJIFOKO3BI U (PPYKTO3BI.
XapakTepru3oBaTh OMOJOTHYECKYIO
POJIb NU3YUYEHHBIX BEIIECTB.
HccienoBaTh CBOMCTBA M3YyYaeMbIX

u 3amadusa Ne
2,3, 8.




BEIIICCTB.
HaOirogaTe ¥ ONIMCHIBATH XMMUYE-
CKHE PEAKIINH C TOMOIIBI0 POIHOTO
SI3BIKA U SI3BIKA XUMUH.

Cobmo1aTh paBuiia TEXHUKU
0e30macHOCTH

64

XUMHUYECKHE CBOMCTBA
MOHOCaXapHuI0B

XHUMHUYECKUE PEAKLIUHU TIIFOKO3bI
(OKHCIIeHHME a30THOM KUCIIOTOM,
BOCCTAaHOBJICHUE B IIIECTUATOMHBIN
CIIUPT), KAUECTBEHHBIE PEaKIIUU Ha
III0KO3Y. bpokeHue riroKo3sbl.
Hemonctpauun. KauectBeHHbIE
pEeaKIUu Ha TII0KO03Y.
Jlaboparopusbie onbiThl. Kauect-
BEHHAas peaKlMsl Ha TIIIOKO3Y

XapakTepu30BaTh CBOMCTBA IIHOKO-
3bI KaK BEIIECTBA C IBOMCTBEHHOMN
¢byHKIMEH (adbAerHI0CIUPTA).
Hmetsb npeacTaBieHue 0 BaXKHEH-
IIMX XUMUYECKUX CBOMCTBAX IJIO-
KO3BI.

[Iporuo3upoBarb BO3MOKHOCTb
NPOTEKAHUS XUMUYECKUX PEAKIINH
Ha OCHOBE 3HaHUI 00 3JIEKTPOHHOM
CTPOEHUU BEILECTB.

OOBSCHATH NIPOTEKAHUE XUMHYE-
CKUX PEaKIUN MEXIy OpraHN4eCcKu-
MU BElIECTBaMH, UCIIOJIb3YS 3HaA-
HUS 00 X MEXaHU3Max.
WNnentuduimposaTh IIH0K03Y C M0-
MOILBIO KAUECTBEHHBIX PEAKLIUM.
HabutoiaTe 1 onuceiBaTh XUMHU4E-
CKHE PEAKIMH C TOMOLIBIO0 POAHOIO
SI3bIKA U A3BbIKA XUMHH.

Cobnronate npaBuiia TEXHUKU
0€30I1aCHOCTH.

ConocTaBisaTe XUMUYECKUE CBOMUCT-
Ba TJIIOKO3BI ¢ 001aCTAMU IPUMEHE-
HUS

§ 60; BOompoCkI
u 3aganusa Ne
46, 11.

65

Hucaxapubl

JHucaxapuapl. Caxapo3a Kak mpe/-
CTaBUTEIh HEBOCCTAHABIIMBAIOIIINX
nucaxapuaioB. Mansmo3sa u iakmo-
3a, yeanobuosa. 'maponus qucaxa-
puoB. [TonyyeHue caxapa u3 caxap-

OOBACHATH MEXaHU3MBI 00pa3oBa-
HUS TUcaxapuioB.

Nmets npeacraBiaeHne o BaxXHEH-
IIMX XUMHYECKUX CBOMCTBAX JHca-
XapuIoB.

§ 61; BOmpoCHI
A 3amaHus Ne
1, 3, 5; onepe-
JKalomee  3a-
manne «MHo-




HOU CBEKJIbI

OnuchIBaTh NPOMBILIIIEHHOE MOJTY-
YEHHUE Caxapo3bl U3 MPUPOTHOTO
CBIPBAL.

CorocTaBiaaTh XUMMHYSCKHE CBOMCT-
Ba JUCaxapuioB C 00JIaCTIMU IPU-
MEHEHMUS.

XapakTepu3oBaTh OMOJIOTUYECKYIO
POJIb THCAXapHJIOB

roobpaszue
PUPOIHBIX
noJucaxapu-
JIOBY.

66 [Tonucaxapu bl ITonmucaxapuapl. Kpaxmai, rimko- CpaBHHMBATh CTPOCHHUE U CBOMCTBA § 62; BOIpOCkI
reH, 1emnoiio3a. Kauecrsennas pe- Kpaxmala U LeJUTFOJI03BI. n 3agaHus No
akius Ha Kpaxmail. ['uaponus nonu- | MimMeTs mpeicTaBiieHne 0 BaXKHEH- 2—4, 6, 8.
caxapu/JIoB. IIMX XUMAYECKUX CBOMCTBAX MOJIU-
Jlaboparopubie onbIThl. Onipese- caxapH/ioB.
JIeHHe Kpaxmalia B IpoAyKTax nura- | HaGmroaate u onuchBaTh XUMUYe-
HUS CKHE PEAKIMU C TOMOLIbIO0 POAHOIO
SI3bIKA U S13bIKA XUMHUH.
WnentuduimpoBars kpaxmal ¢ Mo-
MOIIIbO KAUE€CTBEHHBIX PEAKIUN.
ColmronaTh paBuiIa TEXHUKH
0€30MaCHOCTH.
ConocTaBnsiTh XUMUYECKHE CBOMCT-
Ba MOJTUCaxXapHuI0B ¢ 00IacTIMU
MIPUMEHEHHUSI.
XapakTepu3oBaTh OMOIOTHYECKYIO
POJIb IOJIMCaXapHI0B
67 IIpakTuyeckass pado- | [IpurotoBienue KpaxmanbHOTO | [IpOBOAUTH XUMHUECKUI HKCIIEPUMEHT | 0(hOPMUTH
Ta Ne 7 «l'upponus | kielictepa. KauecrBennas pe- 10 TUAPOJIN3Y KpaxMana; HaOao[aTh U | IpakThye-
Kpaxmaa aKknusg Ha Kpaxmai. ['maponu3 kpax- | OMUCHIBaTH CaMOCTOSITEBHO IMPOBO- | CKYIO padoTy
MaJjia B KUCIION Cpeie IPU KHIIsi- JIMMbI€ OMBITHI C MOMOIIBI pojaHoro | Ne 7 B Terpa-
YEeHHH pPacTBOpA. ODKCIEPUMEHTANb- | 3bIKa M S3bIKa XHMHU; COONIOMATH | ASX JUIS Mpak-
HOE MOATBEPKIECHNUE PEAKINH TU- MpaBWJIa U MpuemMbl O0e3onmacHor pabo- | THUECKUX pa-
JpoJin3a Kpaxmara. ThI C XUMH- 00T.
YECKMMH BEIeCTBAMH H J1abopaTop-
HBIM 000pYIOBaHUEM.
68 Pemenne 3amay u BbI- | BeinoaHeHne ynpakxHEHHAN 110 TEME Hcnons30BaTh anropuT™Mel pu pe- MIOBTOPUTH  §




MIOJIHCHUE YIIPaXKHECHUN

«YTneBobl», Ha COCTABJIEHUE YpaB-
HEHUI peakiifii, COOTBETCTBYIOIIUX
3a/IaHHBIM CXEMaM, COJICPKAIIUM
HEU3BECTHBIE BellecTBa. Pemenue
3a1a4y

LIEHUH 3a]1a4.
CocTtaBisTh ypaBHEHMsI 110 3aJaH-
HBIM CXEMaM IPEBPALLECHUMN.
[IpoBoUTH pacueTsl O XUMHUYE-
CKUM (OpMyJIaM BEIIECTB U ypaBHe-
HUSIM XMMHYECKUX PEeaKLui

60—62; Bo-
pocel W 3a-
JTaHUS

Ne 9 mocne §
60, Ne 7, 9
mocie § 62.

69 XKupsl u macna XKupbl kak cioxsble 3QUPHI TiHIe- | XapakTepu30BaTh OCOOCHHOCTH § 63; BOIpOCHI
pPHMHA U BBICIINX KapOOHOBBIX CBOMCTB JKHPOB Ha OCHOBE UX CTpOe- u 3agaHus Ne
KHUCIOT. PacTuTenbHble M JKUBOTHBIE | HUS (KUPBI KaK CTIIMIIEpUHA U BbICIIUX | 4, 5, 7.
KUPBL, UX cocTaB. PU3nUecKue KapOOHOBBIX
CBOICTBa KUPOB. XUMHUUECKHUE CBOM- | KHCIIOT).
CTBa HUPOB: TUIPUPOBAHUE, Hmetsb npeacTaBieHue 0 BaXKHeN-
OKHUCJIeHHE. ['Maponus3 WiuM OMbUIe- | HIMX XMMHYECKHUX CBOWCTBAX JKHUPOB.
HUE KUPOB KakK CI10CO0 MPOMBILI- XapakTepu3oBaTh 00J1aCTU IpUMe-
JICHHOT'O TIOJY4Y€HHUS! COJIEW BBICHUIMX | HEHUS KUPOB U UX OMOJIOTMUECKYIO
KapOOHOBBIX KUCIIOT. ['uzpore- POJIBIIOKHBIE 3(PUPBI
Hu3auus >kupoB. IIpumeHeHue xu-
poB. MbuIa KaK COJIM BBICIIUX
KapOOHOBBIX  KHCJIOT.  Motromue
CBOMCTBA MbLIA.
JlaGopaTtopusbiit onbiT 13. XKupsr u ux
CBOMCTBA.
70 AMWMHOKHCIIOTBI AMUHOKHUCIIOTHI Kak aM(pOTepHbIE XapakTepru30BaTh aMUHOKHCIIOTBI § 64; BonpocCsl

coeanHeHus. Peakuuu ¢ kuciaoramu
u ocHoBaHusMU. OOpa3oBaHue
CJIO’KHBIX 3(hUPOB.

Hemonctpanmu. O6pasisl aMUHO-
KHCJIOT

Kak aM(oTepHbIE OpraHuvYecKue co-
eIMHEHUS.

Nmetsb npeacTaBieHne o0 CTpPOCHUU
Y BaXKHEUIINX XUMHUYECKUX CBOMCT-
BaX aMUHOKHCIIOT.
XapakTepu3oBath QyHKLINH, oOac-
TU MIPUMEHEHUS aMUHOKHCIIOT U UX
OMOJIOTUYECKYIO POJTb.

Habmronate gemMoHcTpupyembie
OTIBITHI.

HabmonaTe 1 ONMCchIBaTh XUMHUYE-
CKHE€ PEaKINH C ITOMOIIBIO0 POJIHOTO

A 3amaHus Ne
3,7,11, 12.




A3bIKA U A3BbIKaA XMMHHU

71

IlenTuael

IMentunel. IlenTunnas cBA3L.
AMMIHBIN XapaKTep MeNTUIHON
CBsI3U. ['MIposn3 nenTuaoB

OOBACHATH MEXaHU3M 00pa3oBa-
HUS U XapakTep MeNnTHIHOHN CBS3U.
Nmets npencTaBieHne o CTpOSHUN
Y BaXHEUIINX XUMHUYECKUX CBOMCT-
Bax IMENTUIOB

§ 65; Bompockl
n 3amaHus Ne
5,7,8.

72

benku

benku. IlepBuunas, BTopudyHas u
TpeTU4Has CTPYKTypbl OenkoB. Ka-
YECTBEHHBIE pEaKLUU Ha OEJIKU.
JlaGopaTtopHbie onbITHI. 12. IIBeT-
HbIE peaKIuu OEIKOB

XapakTepu30oBaTh OEJIKU KaK MOJIH-
MENTUIEL.

OnwuceIBaTh CTPYKTYpHI OeKa.
Hmetp npeacTaBieHne 0 CTpPOSHUHN
1 BOKHEHIIINX XUMHUYECKUX CBOMCT-
Bax O€JIKOB.

XapakTepu3oBarh QyHKLIUH, 0Onac-
TH IPUMEHEHHUS OEJIKOB U UX Ono-
JIOTHYECKYIO POJIb.
NnentudummpoBars 6eIKu ¢ 110-
MOIIBI0 KAUECTBEHHBIX PEAKIIHH.
HaGmronaTe ¥ onuceIBaTh XUMUYeE-
CKHE PEAKITNH C TTOMOIIBI0 POIHOTO
SI3BIKA U SI3BIKA XMMUH.

ColmronaTh IpaBuiIa TEXHUKH
0e30IMacHOCTH

§ 66; BOIpOCkI
u 3aganusa Ne
3, 4.

73

CtpyKTypa HYKJIEHHO-

BBIX KHCJIOT

Hyxiniennossle kucnotsl. Hykne-
o3uabl. Hykieoruasl. Hyknenno-
BbI€ KHCJIOTBI KaK IPUPOAHBIE 110~
mumepsl. Ctpoenne JIHK u PHK.
I'unponu3 HyKIEMHOBBIX KUCIOT

XapakTepru30BaTh HyKJIEUHOBBIE
KHCJIOTBI KaK IPUPOIHBIE MTOJIN-
MEpBI.

OnuceIBaTh CTPYKTYpPbl HYKJIEUHO-
BBIX KHCIIOT.

CpaBHMBATh CTPYKTYPBI OCJIKOB U
HYKJIEMHOBBIX KHUCJIOT.

OnuceiBats ctpoenue JJHK u PHK.
HNwmeTts nipencraBieHue 0 BaKHEM-
LIMX XMMHYECKHUX CBOWCTBAxX HyKJIe-
WHOBBIX KHUCJIOT

§ 67; BOIPOCHI
A 3amaHus Ne
7—9.

74

buomornueckas

poJib

HYKJICMHOBBIX KHMCJIOT

Hyxneunosble kucinorsl. buosoru-
YeCKasi PoJib HYKJIEMHOBBIX KHCJIOT.

OmnuceiBats ¢pynkimuu JJHK nu PHK.
PackpriBaTh OMOJIOTHYECKYIO POJIb

§ 68; BOmpOCkI
n 3amaHus Ne




Oynkuuu JJHK u PHK

HYKJIEMHOBBIX KUCJIOT.
PackpeiBaTh CyTh U 3HaU€HUE
TeHHOU MH)XEHEPUU U OMOTEXHO-
JOTUHU

2,3.

75 IIpakTuuyeckasi pado- | Pemenne kayecTBeHHBIX 3a7ad Ha | [IpoBOIUTH XMMHUYECKHI SKCIEPUMEHT | O(OPMHTH
Ta Ne 8 «MaeHtudu- | pacnosHaBaHUE KUCIOPOJICO- 10 PaclO3HABAHUIO IIpaKTH4e-
Kalusi  OpPraHMYecKUX | JAep)KallMX OPTraHUYECKUX COEIUHE- | KHCIOPOACOACPKAIIUX OPTraHUYeCKUX | CKyl0 paboTy
COCTUHEHUN HUMH. COCIUHCHMI, No 8 B Terpa-

HAOMIOAAaTh M ONUCHIBATH CAMOCTOS- | JSIX JJISL TIPaK-
TEJIBHO IPOBOAUMBIE OIbI- TUYECKUX pa-
TBI C TIOMOIIIBIO POJTHOTO SI3BIKA H S13bI- | OOT.

Ka XMWY,

coOnrofarh MpaBWiia U INpUEMBbl Oe€3-

OIacHoi paboThl C XUMHU-

YECKUMH BEIlECTBAaMU M J1abopaTop-

HbIM 000PYZIOBaHUEM.

76 OO6oO6maromee TOBTO- | 3a/laHUs IO COCTABJICHUIO ypaBHeHH | CHCTEeMaTH3HPOBaATh U 00001IaTh 3ajmanus  Ha
peHue 1o TeMaM | peakUui ¢ y4acTHEM II0JIyYEHHBIE 3HaHUS O CTPOCHHUH, KapTOUYKax
«A3oTcozepKalue U | a30TCOAEpKAIMX U OMOJIOrMYEcKU | CBOMCTBAX, MOJyYEHUU U PUMEHe-

OMOJIOTUYECKH AaKTHUB- | aKTUBHBIX OPraHUYECKHX Be- HUH a30TCOAEPIKAINX U OMOJIOTH-
HbIE opranuueckue | mectB. CocTaBieHHE YpaBHEHHH IO | YeCKU aKTHBHBIX OPraHUYECKHUX Be-
BELIECTBA» 3a/laHHBIM CX€MaM IIpeBpallie- IIECTB.
Huii. Pacyetsl mo xumudeckuM (op- | CocTaBisiTh 0000IIAIONITNE CXEMBI.
MyJIaM BEIIECTB U yPAaBHEHUSIM IIpoBOoaUTH pacyeTsl 0 XUMHUYE-
XUMHUYECKHUX PEaKIIH. CKUM (hopMyJiaM BEILIECTB U ypaBHe-
HUSIM XUMHYECKUX peakuui
77 Kontpoabnas padora | KonTposs 3HaHuil o Teme «A30T- Ocy1ecTBIATh 103HABATENbHYIO
Ne 3 o Teme «A30Tco- | coneprKamue 1 OMOIOTUIECKH aK- pedIiekcuio B OTHOILIIEHUH COOCT-
JepKaiiyie U OUOJIOTH- | TUBHBIE OPraHUYECKHE BEIECTBa BEHHBIX JOCTUKEHHH B IpoLiecce
YECKU aKTUBHBIE Opra- peleHus yaeOHbIX U M03HaBaTelNb-
HUYECKHUE BEILIECTBAY HBIX 33Ja4
TEMA 6. BBICOKOMOJIEKYJISIPHBIE COEJJMHEHMUS (6 uacoB)
78 [Tonumepsr ITonsiTHE O BEICOKOMOJIEKYISAPHBIX OnepupoBarh MOHATUSAMHU «MOHO- § 69, Bonpocsl

BemecTBax. [lonumepusarus u no-
JIMKOHIEHCAIMS KaK METObI CO3/1a-

Mep», KIOJIUMEP», KCOMOIUMEPY,
«CTPYKTYPHOE 3BEHO», CTEIEHb I0-

u 3amagusa Ne
6—38.




Hus noaumepos. Cononumepusa-
s

JUMEPU3ALUNY, «ITOJTUMEPU3ALIU,
«TIOJINKOHIEHCALIUS».
XapakTepru30BaTh peaKLUUH MOJIHU-
MepHU3aluy U NOJIUKOHIECHCAIUH
KaK CII0COOBI IOTy4EHHsI BBICOKO-
MOJIEKYJISIPHBIX COEIMHEHUH

79-80 [Tonumepnsle  mare- | DnactoMepsl. IIpuponnblil u cunTe- | Xapakrepu3oBaTh CBONCTBA U3YyUEH- 1) nocne nep-
pHasl TH4ecKuil kayuyk. CoBpeMeHHbIe HBIX [TOJIMMEPHBIX MaTEPUAJIOB. BOTO YpokKa §
IUTACTUKH (IIOJIUATUIIEH, OJIUIPO- OmnwuceIBaTh CBOMCTBA, CIIOCOOBI 110- 70 (nact-
HWIEH, TOJIMCTUPOJI, TOJTUBUHUII- JTy4eHUs U IPUMEHEHUS U3yUeH- Macchl);  BO-
XJIOpUA, (TOPOILIACT, MOTUITHIICH- HBIX TIOJIMMEPHBIX MaTEPUaJIOB. IpoChl U 3a-
TepedTanat, akpui-0yTaueH- HaGmtonate 1 onuchIBaTh J€MOHCT- nanust Ne 3—
CTUPOJIbHBIN IIACTUK, TIOJIUKapOo- pUPYEMBIE OMBITHI. 5; 2) mocne
Hatbl). [Ipupoanslie u cuHTeTHYe- XapakTepu30BaTh MOTPEOUTEIIb- BTOpPOTO ypo-
CKHE BOJIOKHA. CKHME CBOWCTBA U3YUYCHHBIX BEILIECTB ka § 70 (Bo-
JemoncTpanuu. O6pasipl M1acTu- JOKHa,  3na-
koB. Komneknus Bosnokon. [onu- CTOMEBI);
KOHJIEHCAllUs STUIICHIJINKOJIS C BONPOCHI U
TepedTaneBoit KUCIOTOU 3amanust  No
JlabopaTopHusie onbIThL. 13. OTHO- 6—9; mnoxaro-
IIEHUE CUHTETHYECKUX BOJIOKOH TOBUTBCA K
K pacTBOpaM KHUCJIOT U LIEJI0UEn IIPaKTUYECKON
pabote Ne 9.
81 [IpakTuyeckas pabota | Pemenue skcriepuMeHTaIbHBIX 3a- IIpoBoUTH, HAOIIOAATE M OMHCHI- MOJArOTO-
Ne 9. PacmosnaBanme | a4 Ha pacrio3HaBaHHUE TUIACTHKOB BaTh XUMHUYECKUN SKCIIEPUMEHT IO BUTBCS K
IJ1aCTMacc paclo3HAaBAHMIO INIACTHKOB. IIPaKTUYECKOU
Hab6mronate 1 onuckiBaTh camo- pabore
CTOATEIBHO MPOBOANUMBIE ONBITHI ¢ To- | Ne 10.
MOIIIBIO POJTHOTO SI3bIKA U SI3bIKA
XUMHUHU.
ColmronaTh paBMIa TEXHUKH 0€3-
OIIACHOCTH
82 [IpakTnueckast pabora | PemieHune skcniepuMeHTaNbHBIX 3a- [IpoBoanTh, HaGMIOAATH U OMKUCHI-

Ne 10. PacnosHaBanue

BOJIOKOH

Ja4 Ha pacClio3HaBaHNUEC BOJIOKOH

BaTh XUMHUYECKUMN OKCIICPUMCHT I10
PaCIIO3HaBaAHHWIO BOJOKOH.




HaOmroaTes ¥ onmceIBaTh CaMo-
CTOSITEJIBHO MIPOBOAUMBIE OTIBITHI

C MOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA
XUMUH.

Cobmro1aTh paBuiia TEXHUKU 0€3-
OIACHOCTH

83

O6o6marmuil ypox 3a
KypC  OpraHMYecKoii
XUMHUHU

O06o061aroiiee TOBTOPEHHUE IO KYPCY
«OpraHuveckasi XUMHU.

O00011aTh 3HAHUS U JI€JIaTh BHIBO-
JIbI O 3aKOHOMEPHOCTSAX U3MCHCHHI
CBOMCTB OPraHUYECKUX
COEMHEHNI B 3aBUCUMOCTH OT

UX CTPOCHUSI.

Ocy1iecTBIATh TO3HABATEIBHYIO
pedIIEKCHIO B OTHOIIICHUU COOCT-
BEHHBIX JIOCTH)KCHUH B IIPOIECCEe
peleHus y4eOHbIX U MO3HABATEIb-
HBIX 3a]1a4

TEMA 7. HIOBTOPEHUME U YI'JIYBJI

EHUE 3HAHWUH (18 yacos)

84

ATOMBI, MOJIEKYJIBI,
BEIIECTBA

ATOMHO-MOJIEKYJISIPHOE YUEHHE.
BemecTBa MOJIEKYyISIPHOTO U HEMO-
JIEKYJISIPHOTO CTPOECHUS.
KauecTBeHHBIH 1 KOJIMYECTBEHHBIH
cocraB BeuiecTsa. MoisipHas 1 oT-
HOCHUTEJIbHAS MOJIEKYJISIpHAs. MacChl
BemecTsa. MoJibHas 40JIs 1 Macco-
Bas JOJIS DJIEMCHTA B BEIIIECTBE.
Jemouncrpanun. OOpasiibl BEIIECTB
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHO-
ro ctpoenus. Bosronka roaa

OOBACHATD MOJIOKEHUS AaTOMHO-
MOJICKYJISIPHOTO YUCHHUSI.
OnepupoBath MOHATHUAMH «XHUMH-
YECKHIA DIIEMEHT», «aTOM», «MOJIe-
KyJa», «BEUIECTBOY», «(hU3HUECKOE
TEIIOY.

OOBACHATH 3HAUCHUE XUMUIECKON
(hopMyJTBI BellecTBa KaK BhIpaKe-
HUE KaYeCTBEHHOTO M KOTMYECTBEH-
HOTO COCTaBa BEIECTBA.
PaccunthIiBaTh MaccoBbIE H MOJIb-
HBIC JIOJIM DJIEMEHTOB B XUMHUYECKOM
COEJMHEHUHU.

Onpenenars GopMyIIbl COSTUHEHHI
10 U3BECTHBIM MACCOBBIM, MOJIbHBIM
JIOJISIM DJIEMEHTOB.

Habmonate geMoHCTpUpyeMbIe U
OITMCHIBATH OIBITHI C ITOMOIIBIO POJI-

§ 1; Bompochl
n 3amaHus Ne
2,4,8,9.




HOT'O A3bIKa U A3bIKa XUMHUHN

85 Ctpoenue aToma Ctpoenue atoma. M3otomnbl. ATOM- N3o0paxaTh 2JIeKTpOHHBIE KOHDU- § 2; BOMpOCHI
Hast opbouTtans. Pacnpenene- Typaluy aToMOB U HOHOB Tpaduue- u 3azaHus Ne
HUE AJICKTPOHOB I10 YPHEPreTUYECKUM | CKU U B BHJIC AJICKTPOHHOU (hopmy- 3,4, 10.
YPOBHSIM B COOTBETCTBHUH C JIbl, YKa3bIBaTh BAJICHTHBIE 3JIEKT-
MPUHIMIIOM HaUMEHbIIEH YHEPTUH, POHBIL.
npaBwiioM XyHJa U NPUHLIMIIOM CpaBHUBATh AJIEKTPOHBI, HAXO/IA-
[Taynu. DnekTpoHHas KOHQUTypaLus | LIUeCs HAa Pa3HbIX YPOBHIX, IO (op-
atoma. Knaccuduxkanus xu- M€, SHEpPIUH.
MHYECKHX 3JIEMEHTOB (S-, p-, d-, f- XapakTepu3oBaTh BaJICHTHBIE BO3-
3JIEMEHTHI). BaneHTHbIe 31€KTpo- MOKHOCTH aTOMOB XMMHYECKHUX
HBI. 3J1€MEHTOB
86 [Iepnonnueckuit 3akoH | [lepuoguyeckuii 3aK0H — OCHOB- XapakrtepusoBarts llepuoaudeckyo § 3; Bompocsl
u [lepuonnueckas cu- | HOW 3aKOH XUMHUH. DOPMYITUPOBKa CUCTEMY XUMHUYECKHUX JIEMEHTOB n 3agaHus No
CcTeMa XUMHUYECKUX 3aKOHa B cBeTe coBpeMeHHbIX mpen- | . U.MenzaeneeBa kak rpadude- 1, 6—09.
aneMeHToB J[. 1. Men- | cTaBieHH O CTPOEHHUH aToMa. ckoe otoOpakenue Ilepuoanuecko-
nierneeBa H3meHeHne CBOMCTB 3JIEMEHTOB U ro 3aKOHa.
UX CO€IMHEHUN B nepuoaax u rpyn- | IIpencka3piBaTh cBOKCTBA 3aaHHOTO
nax 3JIEMEHTA U €T0 COEIMHEHH, OCHO-
BbIBasCh Ha [lepnoanueckoM 3ako-He U
W3BECTHBIX CBOMCTBAX MPOCTHIX
BELIECTB METAJNIOB M HEMETAJLJIOB.
OOBSCHATH 3aKOHOMEPHOCTH U3Me-
HEHUS CBOWCTB 2JIEMEHTOB, ITPOC-
TBIX BEIIECTB, BBICIIUX OKCHUJIOB U
TUAPOKCHUJIOB B TPYIIAX U NEPHO-
nax Ilepuoguyeckoil CUCTEMBI.
[Iporno3upoBaTh CTpOEHHE aTOMa
U CBOMCTBA XMMHYECKHUX HJIEMEHTOB
1 00pa30BaHHBIX UMM COETUHEHUH,
ONMpasich Ha UX MojoxxeHue B [le-
PHUOINYECKON CUCTEME.
XapaxTepusoBatb 3HaueHue [lepu-
OJINYECKOTO 3aKOHA
87 XHUMHYECKas CBA3b XuMHYecKasi CBsi3b. DIEKTPOOTPHU- KoHKkpeTn3npoBaTh NOHSITHE «XU- § 4, c. 26—




ATeIILHOCTEL. BUIBI XUMHUYECKON
cBsa3u. Monnas cBa3p. KoBanenTHas
HETOJISIPHAS U MOJISIPHAs CBSI3b.
OOMeHHBIN U JTOHOPHO-aKIIEITOP-
HBI MEXaHU3M 00pa30BaHMSI KOBa-
JICHTHOM MOJIApHOM cBsi3H. ['eomer-
pust MOJIEKyJIbl. MeTtainyeckas
cBs3b. BomopoiHas cBa3b

MHYECKas CBI3bY.
O0001aTs HOHATUS «KOBAJIEHTHAS
HEMOJIIPHAs CBSI3bY», KKOBAJICHTHAs
TOJIIPHAS CBSI3b)», KAOHHAS CBS3bY,
«BOJIOPOJIHAS CBSI3BY, «METaJINYe-
CKast CBSI3bY.

KnaccudunupoBars TUIIBI XUMHYE-
CKOM CBSI3U U OOBSICHATH HX MeXa-
HHU3MEL

HpeHCKaSLIBaTL THIT XUMHYECKOMCBSI-

31, 3Has popmyIry uiH puszmye-
CKHE CBOIMCTBA BEIIECTBA.
OOBACHATH MEXaHU3MBI 00pa3oBa-
HUsI KOBaJICHTHOM CBSI3U

30; Bompochl
u 3aganusa Ne
47,

88 ArperatHble cOCTOSI- ArperaTHble COCTOSIHMSI BELLIECTBA. [IporHo3upoBath CBOICTBA BELIECT- §4,c. 30—
HUS TUMbI KPUCTAIUINYECKUX PEILETOK: Ba, UCXOJS U3 TUIA KpUCTAJUINYE- 32; § 2; Bo-
aTOMHas1, MOJIEKYJISIpHas, MOHHAs, CKOH pelIeTKu. IIPOCHI U 3a-
MeTaJuIn4yecKas OnpenensaTs TUI KPUCTAIUINYECKON JTaHUS
pELIETKH, ONUPasiCh HA U3BECTHHIE No 8—12 mo-
¢u3nyeckue CBOWCTBA BEIECTBA cie § 4.
89 Pacuers! o ypaBuenu- | Pacuersl o opmynam u ypaBHeHu- | OCyIIECTBIATH pacyeTsl o Gpopmy- § 5; BOompocsl
M XMMHYECKHX peak- | sIM peakLUil C UCIIOIb30BAHUEM OC- JaM U ypaBHEHHUSM PEaKLUH C UC- u 3agaHus Ne
107171 HOBHOT'O 3aKOHAa XUMHYECKOH CTe- MOJIb30BAHMEM OCHOBHOT'O 3aKOHA 1, mim 2, unu
XHUOMETPUH XMMHYECKON CTEXUOMETPHH. 3
Hcnonws30BaTh anropuTMel pu pe- (Ha BBIOOD
IIICHUH 33]a4 ydamuxcs); 3,
10; 14 wm 15
(Ha BEIOOD
YUALUXCS).
90 I"a30BbI€ 3aKOHBI l"a3oBbIe 3aKOHBI. YpaBHEHHE Ocy1ecTBIATh pacyeThl, UCHOJb3Ys § 6; BonpocCsl

Knaneiipona—MenaeneeBa. 3akoH
ABorazpo. 3akoH 0ObEMHBIX OTHO-
nieHnit. OTHOCUTENbHAS IJIOTHOCTD
ra3oB

ra3’oBbI€ 3aKOHDI.
Hcnonb30BaTh anropuT™MBI IpH pe-
LIEHUH 3a1a9

n 3amanus Ne
8—12. Jlnsa
xKe-

JIAIOLINX
MOYXHO Tpej-




JIOXKUTb  pe-
LIUTH BCE 3a-

Jlady mocie §
6

§ 7, c. 45—

91 Knaccudukanus xu- Knaccudukanus xumudeckux pe- XapakTepu30BaTh MPU3HAKU XUMHU-
MHYECKUX pPEaKIui aKIMi M0 pa3IMYHbIM MPHU3HAKAM YECKUX PEaKIIHil. 47; BOIpPOCHI
CpaBHEHUSA KnaccudunupoBats XumMudeckue n 3agaHus Ne
peaKkuuu Mo pa3IuyHbIM IPU3HAKAM 1—3.
CpaBHEHUS
92 OxucanTensHO- H3MeHeHne CTeneHn OKUCIICHUS XapakTepru30BaTh OKUCIUTEIHHO- § 7, c. 48—
BOCCTAaHOBUTEJIbHbBIE 3JIEMEHTOB B coeAMHEeHUsX. OKuc- BOCCTaHOBUTEJIbHbBIE pEAKLIUU 54, Bonpocsl U
peakuuu JUTENbHO-BOCCTAHOBUTEIbHBIE PE- KaK MPOIIECCHI, MPU KOTOPBIX U3- 3amanust Ne 6,
akuuu. OKUCIeHHe U BOCCTaHOBIIE- MEHSIOTCSI CTETIEHU OKUCIIEHUS 8
Hue. OKUCIUTENHN U BOCCTAHOBUTE- aTOMOB.
u. MeToJ1 SIeKTPOHHOTO OaaHca. CocTaBisTh ypaBHEHUS OKUCIIU-
[lepmaHraHat Kajius Kak OKHCIIU- TEJIbHO-BOCCTAHOBUTENIbHBIX PEaK-
TeNb LUH C IOMOIIBIO METO/1a 3JIEKTPOH-
HOro OanaHca.
HabutoiaTe 1 onuceiBaTh XUMHU4e-
CKHE PEAKIMH C TOMOLIBIO0 POAHOIO
SI3bIKA U A3BIKA XUMHH.
JlenaTte BBIBOJBI IO pE3yJIbTaTaM
MIPOBEICHHBIX XUMUYECKUX
OTIBITOB.
ColmronaTh IpaBuiIa TEXHUKH
0e301acHOCTH
93 Baxueiimme knaccsl Baxneimue knaccsl HeOpraHuye- Knaccugunuposars Heoprannye- § 8, Bompocsl
HEOpPraHMYECKUX Be- CKHX BEILECTB. CKHE BElIEeCTBa 110 pa3HbIM IpHU3HA- u 3agaHus Ne
IIIECTB ['eneTnueckas cBsI3b MEXKy Kjlacca- | KaM. 2,3,10 nmm
MU HEOPTaHUYECKUX COEINHEHUN OnuceiBaTh FTEHETUUECKUE CBAZH 11
MEX/1y U3y4YEeHHBIMH KJIacCaMH 0 BBIOOPY.
HEOPraHMYECKUX BEILECTB
94 Peakuuu nonnoro 06- | Peakiuu noHHOro ooMeHa. XapakTepu3oBaTh yCIOBHUS MIPOTE- § 8; Bompocsl

MEHa

JlabopaTopHble onbIThI. 1. Peak-
LIMA HOHHOT'0 0OMeHa

KaHMSI PEaKIuil B pacTBOpPaAX dJIEKT-
POJIUTOB JIO KOHIIA.

U 3amanus Ne
7—9 (2 ue-




HabmrogaTh ¥ ONKMCHIBATH XUMHYE-
CKHE OIIBITHI C TIOMOIIBIO POJTHOTO
SI3BIKA U A3BIKA XUMHH.

JlenaTth BBIBOJIBI IO PE3yJIbTaTaM
MIPOBEACHHBIX XUMHUCCKUX
OIIBITOB.

Cobmo1aTh paBuiia TEXHUKU
0€e30macHOCTH

MOYKH
10 BEIOODY).
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PactBops1

PactBopsl. CriocoObI BEIpaKEeHUS
KOJINYECTBEHHOT'O COCTaBa PacTBO-
pa: MaccoBas J10J1s1 (MIPOIICHTHAs
KOHIICHTpAIIHU ), MOJISIPHAS] KOH-
[EHTpAIHS

O06001aTh MOHATHUS «PACTBOPHI»,
«PacTBOPUMOCTHY, KKOHLIEHTPALIUS
PacTBOpPOBY.

OmnepupoBaTh KOJMYECTBEHHBIMH
XapaKTEPUCTHKAMH COJICPKAHUS
PacTBOPEHHOT'O BELIECTBA.
OmnuceIBaTh MPOLECCHI, MPOUCXOIs-
IIME MTPU PACTBOPEHHUHU BEILIECTB

B BOJIC.

Pemate pacueTHbIe 331241 C IpUMe-
HEHHEM MOHSATHH «PacTBOPUMOCTHY,
«KOHIIEHTpAIINS PACTBOPOBY.
Hcnons30BaTh anropuTMel IpH
pelLIeHUH 3a1a4

§ 9, Borpocsl
" 3amanus Ne
7,9, 13.
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Kosmongneie pactBo-
pBI

Komnonansie pactBopsl. DpdexT
Tunnansa. Koarynsanusa. Cunepesuc.
JemoncTpanuu. Opdext Tunnans.
JlabopaTopHusbie onbIThI. 2. CBOIi-
CTBa KOJIJIOUJTHBIX PaCTBOPOB

XapakTepru30BaTh KOJUIOUIHBIE pac-
TBODBI.

O000111aTh MOHITHS: «KOIIOUIHBIN
PacTBOPY, «30JIbY, «TEIb», KTYMaH»,
«OMYJIbCHS», «CYCIICH3US», «KOary-
TSI, «CETUMEHTAIHS, KCUHEepe-
3UCY.

ITonuMaTh OTINYHE KOJIOUIHBIX
PacTBOPOB OT UCTHHHBIX.

[ToHMMAaTh CyIIHOCTH MPOIIECCOB
KOaryJIsIui U CHHEpEe3uca.
HccnenoBaTh cBOMCTBA N3Y4aeMbIX
BEIIIECTB.

§ 10; Bompocsl
" 3amanus Ne
2,4,6,8,09.




Habmronats 1eMOHCTpUPYEMbIE U
CaMOCTOSITEIILHO IMPOBOIUMBIC
OTIBITEI.

HabOirogaTh ¥ ONIMCHIBATH XUMUYE-
CKHE PEAKIINH C TOMOIIBI0 POIHOTO
SI3BIKA U SI3BIKA XUMUH.

JlenaTth BBIBOJBI IO PE3YJIbTaTaM
IIPOBEJICHHBIX XUMHUYECKUX OIBITOR.
Cobmo1aTh paBuiia TEXHUKU
0€e30macHOCTH

97 IM'maponus I'moposms coneit. pH cpenpl. XapakTepu3oBaTh THIPOJIN3 KaK 00- § 11, Bompockl
JMemouncTpanuu. OnpenencHue MEHHOE B3aHMO/ICIICTBIE BEIIECTB u 3a1anust No
KHCJIOTHOCTH CPEIbI IIPU TTOMOIIU C BOJIOM. 6,4, 9 (nusa
WUHIUKATOPOB. [Ipencka3piBaTh peakIuio Cpebl BCEX
JlabopaTopHsble onbIThI. 3. ['uaApo- | BOJHBIX pacTBOPOB COJIEH. yyaimxcs),
JIN3 cojlen Habmonate gemoncTpupyemoie Ne3, 5—mo
Y CaMOCTOSITEIILHO ITPOBOJUMBIE KEJIaHUIO.
OTIBITHI.
HaGmronaTe 1 onuckiBaTh XUMHUYE-
CKHE PEaKIIMH C OMOUIBIO0 POJIHOTO
SI3bIKA U SI3bIKA XUMHH.
Jlenatb BBIBOJIBI IO pe3yjbTaTaM
MPOBEACHHBIX XUMHUYECKUX
OTIBITOB.
ColmronaTh paBuiIa TEXHUKH
0e301acHOCTH
98 KommnekcHsie coenu- | KommnekcHbie coenunenus. Cocra | OnepupoBarh NOHITUSIMU: «KOMII- § 12; Bompocsl

HCHUA

KOMILICKCHOT'O MOHA: KOMILIEKCO-
obpazoBarenb, auranabl. Koopau-
HAIIMOHHOE YHCIIO.
HomeHkmaTypa KOMIUIEKCHBIX CO-
SIUHEHUI.

JemoncTpanuu. O6pazoBanue
KOMIUIEKCHBIX COEIMHEHUN TIepe-
XOJHBIX METAJJIOB.

JIEKCO00pa30BaTeNby, «IJTUTAH,
«KOOPJUHAIMOHHOE YUCIIOY», «BHYT-
pEeHHSIST KOOpAMHALIMOHHAS chepay,
«BHCIIIHAA KOOp)II/IHaI_[I/IOHHaSI
cdepa»

KnaccudumnupoBats 1 Ha3bIBaTh
KOMILICKCHEIC COCIMHCHHS.
HccienoBaTh CBOMCTBA M3YyYaeMbIX

U 3amanus Ne
5—7,11

(Ne 10 — mo
KEJTAHUIO).




JlabopaTopHsle onbIThI. 4. [Tony-
YEHHME U CBOMCTBA KOMILJIEKCHBIX
COCIMHEHU N

BEIIICCTB.

Habiro1ath 1eMOHCTpHUPYEMBIE

¥ CaMOCTOSITEITLHO MPOBOTUMBIC
OIBITHI.

Hab6mronaTte 1 onuceIBaTh XUMUYE-
CKHE PEAKIMH C TOMOIIBIO POIHOTO
SI3BIKA U SI3BIKA XMMUH.

JlenaTth BBIBOJIBI ITO pE3yJIbTaTaM
MIPOBEJICHHBIX XUMUYECKUX OTBITOB.
Co0mronaTh IpaBUiIa TEXHUKH 0€3-
OIACHOCTHU

99-100 O6o6matomiee moBTo- | Perenue 3amaq v BHIIOTHEHHUE YII- CocTaBisTh 0000IIAIOIINE CXEMBI.
penue 1o Teme «OCHO- | pa)KHEHUM, TTO3BOJISIOINX CUCTE- Ocy1iecTBIATh MO3HABATEIBHYIO
BBl XUMHUI MaTU3UPOBATh U 00OOLIUTH MOTY- peduieKCcHIo B OTHOILIEHUH COOCT-
YeHHBIC 3HAHUS 110 TeMe «OCHOBBI BEHHBIX JIOCTY)KCHUHN B TIPOIECCE
XUMHUI» pelieHus: yueOHbIX U M03HABATEb-
HBIX 33724
101 KontpoabsHnas padora | KonTponb 3HaHui 110 TEMe Ocy1ecTBIIATh NO3HABATEIbHYIO
Ne 4 «OcHoBbl xuMuM» | «OCHOBBI XUMUWY pedekcuio B OTHOIIEHUH COOCT-
BEHHBIX JIOCTI)KEHUHN B TIPOIECCE
pelIeHns y9eOHBIX U TO3HABATEIh-
HBIX 3a7a4
102- PesepBHOoe Bpems

105




Ipunoorcenue

KasenaapHo-teMaTu4eckoe NJIAHUPOBAHUE 110 XUMUM yIJ1y0JeHHbIN ypoBeHb 11 Kiacc

Ne Koua Hara
XapakTepucTHKAa OCHOBHBIX BU/10B
ypoxa | "BO Tema ypoka OcHOBHBbIE IOHATHS AeSiITeJIbHOCTH YYeHUKA flowaminee | nposee-
ya- . . 3ajaHue HHS
COB (Ha ypoBHe y4eOHBIX AelCTBHI)
TEMA 1. HEMETAJLJIbBI (31 yac)
1 1 Knaccudukanus nmpo- | Knaccudbukauuss ~ Heopranuueckux | KnaccuduumpoBats Heopranuueckue | § 1; BOmpocsl
CTBIX BellecTB. Bomo- | BemiecTB. DieMeHThl MeTallibl U He- | BewecTBa. O0001maTh 3HaHUs U AenaTh | U 3anaHus Ne
pon. MeTaJUThl U MX MojiokeHue B [lepno- | BEIBOABI O 3aKOHOMEpHOCTSX u3MmeHe- | 4,5,7,9,10.
JUYECKON cucrteme. braropoaHeie | HU CBOMCTB HEMETAIIOB B MEPUOAAX
(uneptHbie) ra3zpl. OOmias xapakrte- | U rpymnmnax llepuoanueckoil cUCTEMBI.
pPUCTHKA JIIEMEHTOB TJAaBHOW NOJ- | XapaKTepu30BaTh OOIIME CBOWCTBA
rpynnsl VI rpynmnel. Oco6eHHOCTH | 651aropoAHbIX (MHEPTHBIX) ra3os. IIpo-
XUMHUYECKHX CBOMCTB. [IprMeHEHMe | THO3MPOBATH CBOMCTBA BOJOPOA U €r0
0J1arOpOIHBIX ra30B. COCIMHEHUI Ha OCHOBE 3HAHWI O Ile-
Bonopon. [Monyuenue, pusndeckre u | pHOJUYECKOM 3aKOHE. XapaKTepH30-
XMMHUYECKHE CBOWCTBA (peakiuH C | BaTh HaxXOXJEHHE B INPHUPOJE, CBOIi-
MeTaJlJlJaMi U HeMeTaJlllaMH, BOCCTa- | CTBa, OMOJIOIMYECKYIO POJb U 00J1acTH
HOBJIEHHE OKCHJIOB U coiieil). ['uapu- | mpumenenust Bojnopona. Habmronare u
1bl. TOIIMBHBIE JIEMEHTHI. ONMCHIBATh IEMOHCTPUPYEMBIE OIBITHI.
JemoncTpauuu. I'opeHue Bogopoa.
2 1 lManorenst lamorensr. OOmas xapakTepuCcTHKA | XapaKTepH30BaTh OOIIME CBOWCTBA | § 2; BOMPOCHI
2JIEMEHTOB TnaBHOM moarpynms! VII | anemenroB VII rpynmnsl rinaBHOW nox- | m 3amaHus Ne
rpymmbl. Ou3znveckne cBOWCTBA Npo- | rpymmbl.  OOBSCHATH  3aBUCHMOCTH | 3-5.
CTBIX BEUIECTB. 3AKOHOMEPHOCTH H3- | CBOMCTB BELIECTB OT HMX COCTaBa MU
MEHEHUS! OKUCIUTENbHOM aKTUBHO- | cTpoeHus. O000maTs 3HaHus U JeNaTh
CTH TaJIOTEHOB B COOTBETCTBUH C MX | BHIBOJIBI O 3aKOHOMEPHOCTSIX H3MEHE-
MOJIOKEHWEM B TIEPUOJIMYECKON Tad- | HUM CBOMCTB rajoreHoB. [Ipornosupo-
quue. ['anoreHoBoopoibl - MOJdyYe- | BaTh CBOMCTBA HEM3YUYEHHBIX JJIEMEH-




HHE, KHUCJIOTHBIE U BOCCTAHOBMTEIIb-
HbIE CBOMCTBA. ['aOreHOBOOPO/IBI,
raJIOr€HOBOJIOPOIHBIE KUCIOTHI U UX
conu. ITopsimok BBITECHEHHS Taiore-
HOB U3 paCTBOPOB IraJOT€HUJIOB.

TOB M MX COCIMHCHHUI HAa OCHOBC 3Ha-
Huii o Ilepuomnueckom 3akone. OOb-
SICHSITh B3aUMOCBSI3M MEXKIY HaXO0XJIe-
HUEM B IIPUPOJIE, CBOMCTBAMHU, OHOJIO-
TMYECKON POJIBIO U 00JIACTAMHU TpUMe-
HEHHUS U3yYaeMbIX BEIICCTB.

Xinop

XJIOp — MOJYyYEHUE B NPOMBILLICH-
HOCTU M Ja00paTopuu, peakuuu c
MEeTaUlaMM U HeMeTaulaMu. B3au-
MOJEICTBUE XJIOpa C BOJOM M pac-
TBOpaMU LIEJIOYEH.

Jemoncrpaumnu. Ilonydenue xiopa
(omBIT B IPOOUPKE).

JlaGopaTopHubie onbIThl. 1. [Tomyue-
HHUE XJIOPA U U3YYECHHE €0 CBOWCTB.

OOBSCHATH 3aBUCUMOCTh CBOMCTB XJIO-
pa ot ero crpoeHus. OObICHIATH B3au-
MOCBSI3U MEXKIY HAXOXXJICHUEM B IPU-
pozie, CBOWCTBaMH, OHMOJOTHYECKOU
POJIBIO U 00JaCTAMU MTPUMEHEHHS XJIO-
pa. XapakTepru3oBaTh MPOMBIIICHHbBIE
1 1abopaTopHbIE CIIOCOOBI MOTYUYCHHS
xnopa. HccnenoBaTth cBoOMCTBa HM3yua-
eMbIX BemiecTB. HaOmiomaTe 11eMOH-
CTPUPYEMBbIE M CaMOCTOSITENILHO MpO-
BOJMMEBIE ONBITHI. HabmomaTe Xumu-
YeCKHUEe peaklUd U OIHUCHIBATh HUX C
MOMOIIBI0 PYCCKOTO SI3bIKA W SI3BIKA
xumun. CoOnrofaTh mpaBuia W Mpue-
Mbl 0e30macHOM paboThl € XHUMHYe-
CKUMHU BEIIECTBAMU M J1a0OpPATOPHBIM
000pyIOBaHUEM.

§ 3; BOIpPOCHI
u 3aganusa Ne
7-10, 13

Kucnoponusie
HEHUs XJIopa.

coeau-

Kucnoponsbsle coeauHeHHs Xjopa.
['mnoxnopuTel, XJ0paTel U IHEPXJIO-
paThl KaK TUIIMYHBIE OKUCIIUTEIIHN.

JdemoncTpauuu.  OKHUCIUTETbHBIE
CBOMCTBAa pacTBOpa THUIIOXJIOPUTA
HaTpus.

JlabopaTopublii onbIT. (CBoiicTBa
XJIOpCOIepKaIUX OTOEeTUBATENEH.

XapakTepu30BaTh CBOWCTBA KHCJIO-
poaHBIX coenuHeHuil xiopa. Cormo-
CTaBISATh XMMHYECKHE CBOWCTBA KHC-
JIOPOAHBIX COEAMHEHUHN XJiopa ¢ 00Ja-
cTsIMM  npuMeHeHus. Mccienosatb
CBOICTBa HU3y4aCMbIX BCIIIECTB.
HaGnronate aeMOHCTpHpyeMbIE U ca-
MOCTOATCIBHO IIPOBOJUMEBIC OIIBITHI.
HaGnronate XUMHUYECKHE DPEAKIHH U
OIHUCBIBATL HUX C IOMOIIBI POJHOIO
A3bIka U s3blka XumMuHM. CoOmonaTh
IpaBWJia U Mpuembl OezonacHoi pabo-

§ 4; BoOmpoCHI
n 3aganHus Ne
4,7-10




Thl ¢ XUMHYECKUMHU BEIIECTBAMU U Jia-
OOpaTOPHBIM 000PYTIOBAHHUEM.

Xnoposogopoxa. Comns-
Has KHCIIOTa.

I"asiorenoBo1opobI- IIOJIyYECHHUE,
KHUCJIOTHBIE M BOCCTAHOBUTEINIbHBIE
coiicTBa. CoJisiHast KMCIIOTa U €€ CO-
. KauecTBeHHbIE peaklMy Ha Tajio-
I'€HUA-UOHBI.

OOBACHATHL 3aBUCHMOCTh CBOICTB BeE-
IIECTB OT HMX COCTaBa M CTPOCHUS.
[Iporuo3upoBarbk CBOMCTBa COEIUHE-
HU Ha ocHOBE 3HaHuil o Ilepuonnue-
CKOM 3aKOHE. XapakTepU30BaTh CBOM-
CTBa XJIOPOBOJOPOJIa M COJITHOW KHC-
J0TEl.  COIIOCTOBIATH  XMMHYCCKUC
CBOMCTBa XJIOPOBOJOpPOJA W COJISTHOM
KHUCJIOTBI C OOJacTsIMU NPUMEHEHUSI.
XapakTtepu3oBaTh IPOMBIIIUICHHBIC W
nabopaToOpHbIE CIOCOOBI  MOYYEHUS
COJITHOM KHCJIOTEL.

§ 5; BOIpOCHI
u 3aganusa Ne
5 8-10 (a),
11.

®dtop, Opom, o U ux
COEIMHEHMUSL.

®u3nyecKue CBOMCTBA IPOCTBIX Be-
mectB. OcoOeHHOCTH XUMUU GTOpAa,
Opoma u ioma. KauecTBeHHasi peak-
s Ha on. Ilpumenenue ranoreHos
U UX BOXHEHIINX COCAVNHEHUM.
Jemoncrpanuu: OnbIThl ¢ OPOMHOI
BOJIOM.

O0600maTe 3HaHUSA U J1e1aTh BBIBOJBI O
3aKOHOMEPHOCTSX M3MEHEHUI CBOMCTB
rajoreHoB. [Iporno3mpoBars cBOiiCTBa
coequHEeHN Ha ocHoBe 3HaHuil o Ile-
puoaudyeckoM 3akoHe. OOBSACHATH 3a-
BUCHUMOCTb CBOWCTB BELIECTB OT HX
cocTaBa M CTPOCHHA. XapaKTeph30-
BaTh CBOMCTBa (hropa, Opoma, Hona u
ux coenauHeHU. COMOCTaBIsTh XUMU-
yeckue cBoicTBa (hropa, Opoma, ioxaa
U WX COCIMHEHUH C 00NacTsIMHU TpH-
MeHeHus. VccnenoBaTh CBOWCTBA U3Y-
yaeMbIX BemecTB. HaOmromaTe 1eMOH-
CTpUpPYEMBIE M CaMOCTOSITEIBHO MpO-
BOJIMMBIC ONBITEL. HaOmomate Xumu-
YeCKHe PpEeakUUd M OIUCHIBaTh HX C
MIOMOIIIFI0 POJHOTO SI3bIKA W SI3BIKA
xumuu. CoOmoaTh MpaBWiia U Tpue-
Mbl 0e30omacHOM paboThl € XHUMHYe-
CKUMH BEIIECTBAaMH U Ja0OpaTOpHBIM
000pyTIOBaHUEM.

§ 6; BompoCH
A 3amaHus Ne
2,4,7,12,13(a).




IIpakTnueckas paodo-
Ta Nel. DkcnepuMeH-
TaJIbHOE pelleHue 3a-
may mo teme «Iajo-
reHbD)

Pemenue SKCIICPUMCHTAJIbHBIX 3a1a4
o Teme «[ amoreHsn

IIpoBOAUTE XUMHUUYECKUM DKCIEPUMEHT
10 MOJIYYEHHUIO XJIOpUIAa MarHus, Hon-
HOW  BOABI, HMICHTU(DUIUPOBAHHIO
HMOHOB BOJOPOJA, MHOJa, TaJOTCHUN-
HOHBI C IIOMOILIBI Ka4eCTBEHHBIX pe-
aAKIUH.

Odopmuts
MpaKTHie-
CKyI0 paboTy
«1 B Terpamsx
JUISL  TIPAKTH-
YECKUX PaboT.

XaJIbKOTr'€HBI

DneMEHThl MOATPYIIIbl KHCIOpPOJa.
OOwiast XapakTepUCTHUKa 3JIEMEHTOB
raBHol moarpynnsl VI rpymnmsl.
dusnueckue CBOMICTBa MPOCTBHIX Be-
IECT.

XapakTepu3oBaTh OOIIME CBOWCTBA
XalbKOreHOB. OOBICHATH 3aBUCUMOCTD
CBOICTB BEILIECTB OT MX COCTaBa H
ctpoeHus. O6001IaTh 3HAHUS U JIeaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX H3MEHe-
HUM CBOMCTB XasibKOreHOB. [Iporno3u-
poBaTh CBOICTBAa HEU3YUEHHBIX JJle-
MEHTOB U UX COEJUHEHHI Ha OCHOBE
3HAHUM O TEPUOAUYECKOM 3aKOHE.
OOBACHATL  B3aUMOCBSI3U  MEXKIY
HaxOXJEHUEM B IIpUPOJE, CBOMCTBA-
MH, OHOJIOTHYECKON pOJbI0 U 00J1a-
CTSIMU TPUMEHEHUS H3y4aeMbIX Be-
IECTB.

§ 7; BOIpOCHI
u 3aganusa Ne
1,2,4,7,8.

O30H — amnoTpomHas
MOJIUGUKAIMS  KUCIIO-
poxa.

O30H Kak amioTpomnHas MoJuduKa-
nus kuciopozaa. IlomyueHue o30Ha.
O30H kak okucnurens. [lo3utuBHas u
HEeraTUBHAasl pPOJib 030HA B OKPY’Kal0-
et cpene. CpaBHEHHE CBOMCTB 030-
Ha U KUCJIOPOa.

XapakTepru30BaTh 030H KaK aJUIOTPOII-
HYI0 MOIU(DUKAILINIO KUCIOPO/a.
ComnocTaBisaTh poJib 030HA B BEPXHUX
U HIKHUX ciosX atMocdepbl. OObsc-
HATh 3aBUCHMOCTH CBOWMCTB O30Ha OT
ero crpoeHusi. CpaBHHUBaTh CBOWCTBA
030Ha u kucioposa. OOBACHITH B3au-
MOCBSI3U MEXKIY HAXOXXIECHUEM B IPU-
pone, CBOWCTBaMH, OHMOJOTHYECKOU
POJBIO U O0JIACTSAMU MPUMEHEHUS 030-
Ha.

§ 8; Bompocsr
A 3amaHus Ne
1—3, 5.
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[Tepokcua Bomopona u
€ro MPOU3BOJHbIE.

Bona u nepokcus Bogopoaa Kak BO-
JOPOJHBIE COCIUHEHMS KHCIOPOAa —
cpaBHeHue CcBOWCTB. llepokcun Bo-
JI0pOJIa KaK OKHCIIMUTENIb U BOCCTAHO-

XapakTepu3oBaTb BOJYy M IEPOKCH]
BOJIOpPOJIa KaK BOJIOPOJHBIE COEIUHE-
HUS KACIOPOJa.

CpaBHUBaTh CBOWCTBA BOJBI U IMEPOK-

§ 9; Bompocsl
n 3amaHus Ne
1, 3-5, 8.




BUTEIb. [lepokcupl METAIIOB.
JlaGoparopHble onbIThl. Paznoxe-
HUE MEPOKCUIa BOJAOPO/Ia.
Okucnenue WOIUI-UOHOB TEPOKCH-
JIOM BOJIOPO/JIa B KUCIION Cpele.

CHJia BOJIOpO/Ia.
XapakTepu30BaTh MMEPOKCUI BOIOPOIA
KaK OKUCJIUTENb U BOCCTAHOBUTEIID.
CorocTaBisaTh XUMUYECKHE CBONMCTBA
MEPOKCHIAa BOJIOpPOJa C OO0JIACTSIMH
IPUMEHCHHS.

HabmronaTe M OIUCHIBATE CaMOCTOSI-
TEJILHO MPOBOAMMEBIE OMNBITEL. COOJIIO-
JIaTh MPaBUJIa TEXHUKU O€30MMACHOCTH.

11

Cepa

Cepa. Amnotponusi cepoel. Pusmye-
CKM€ W XHMMHYECKHE CBOWCTBA CEpPBI
(B3auMoielicTBUE C METaJlJIaMH, KHC-
JIOPOZOM, BOJOPOAOM, PacTBOPAMH
niesnoyei, KHCJIOTaMU-
okuciuTensiMu).  B3aumoperlicTBue
Cephbl ¢ cylnb(PUTOM HATpus ¢ 0Opa3o-
BaHUEM THOCYJIb(ara HATPHsI.

Jdemoncrpanun. IlmaBneHue cepsl.
I'openune cepsl B kucinopozne. Bsau-
MOJIEHCTBUE KEJE3a C CEPOU.

OOBACHATL DIEKTPOHHOE CTPOCHHE
MOJICKYJT M3Y4YeHHBIX BemecTB. OObsic-
HATb 3aBUCUMOCTb CBOWCTB CEPBI OT €€
CTpOEHHUs. XapaKTEepPU30BaTh BaXKHEW-
mve (Gru3nYecKue U XuMHYECKHe CBOIi-
ctBa cepbl. OOBSACHATH B3aUMOCBSI3H
MEXIYy HaxoXJIECHUEM B MPHUPOJE,
CBOMCTBaMH, OMOJIOTHYECKON POJIBIO U
00nacTsIMU MPUMEHEHHS Cephl. Xapak-
TEPU30BaTh MPOMBIIUICHHBIE U J1a00-
paTopHbIe CIOCOOBI TOTYUYEHUS CEphI.
Ha6nronaTe ¥ onuchIBaTh JEMOHCTPH-
pYEMBbI€ OMBITHI.

§ 10; Bompockl
n 3amaHus Ne
1, 2, 4, 17,
10—12.

12

CepoBojopo.
buabl.

Cynb-

CepoBoiOpOT — MOTYyYECHHE, KUCTOT-
HbIE U BOCCTAHOBUTEIHHbBIE CBOMCTBA.
Cynbdunpl.

Jemoncrpauuu. ['opeHue cepoBo-
nopoaa. OcaxaeHue cyibQuiaoB.

OOBACHATL 3aBHUCHMOCTHL CBOMCTB Be-
HIECTB OT MX COCTaBa M CTPOECHUS.
[IporHo3upoBarh CBOICTBa COEIUHE-
HUM Ha OocHOBe 3HaHui u [lepuoanue-
ckoM 3akoHe. OOBICHITL B3aMMOCBSI3HU
MEXIy HaxoXJIE€HUEM B MPHUPO/E,
CBOMCTBaMH, OMOJIOTHYECKON POJIBIO U
o0nacTsIMH TPUMEHEHUS H3y4aeMbIX
BEIIIECTB. XapaKTEepPU30BaTh CIOCOOBI
MOJIyYEHUsI M CBOMCTBA M3y4aeMbIX
BemiecTs. HaOmromaTe W OIKMCHIBATH
JIEMOHCTPHUPYEMBIE OIBITHI.

§ 11; Bonpocsl
A 3amaHus Ne
1,3,6-8.

13

CepHHCTBIH ra3.

CepHHUCTBIN Ta3 KaK KUCJIOTHBIA OK-

OOBACHATH 3aBUCHMOCTH CBOWCTB Be-

§ 12; Bompockl




cufl. OKUCIUTENbHBIE U BOCCTAHOBH-
TeJbHbIE CBOICTBA CEPHUCTOrO rasa.
[lonydyeHue cepHUCTOro rasa B Ipo-
MBIIIJIEHHOCTH U Jabopatopuu. Cep-
HUCTAasi KUCJIOTa U €€ COJIU.
Jdemoncrpauuu: CBoiicTBa CEpHU-
CTOrO rasa.

HIECTB OT HMX COCTaBa M CTPOCHUS.
[Iporuo3upoBarb CBOICTBAa COEIUHE-
HHUM Ha OCHOBE 3HAHUM O MEPUOIHYE-
cKOoM 3aKoHe. OOBICHATh B3aUMOCBSI3H
MEXIy HaxOXJEHHEM B MPHUPO/IE,
CBOMCTBaMH, OMOJIOTHYECKON POJIBIO U
0o0nacTsIMi TPUMEHEHUS HW3y4aeMbIX
BEIIECTB. XapaKTepU30BaTh CIIOCOOBI
MOJIyYEHUsI M CBOMCTBA M3y4aeMbIX
BeulecTB. HaOmiomate W ONUCHIBATH
JIEMOHCTPHUPYEMBIE OIIBITHI.

u 3aganna Ne

3,5, 7-9.

14

CepHbIii aHTHIPUA U
CepHas KUCJIO0TA.

Cepnbiii anrunpug. CepHasi KUCIOTA.
CBolicTBa KOHLIEHTPUPOBAaHHOM U
pa30aBIICHHOW  CEPHOM  KHUCIIOTHI.
JlelicTBuE KOHIIEHTPUPOBAHHOW Cep-
HOM KHUCJIOTBl Ha caxap, MeTallbl,
HEMeTaibl, Cyabuabl. Tepmude-
CKasi ycroilunBocTh cyinbdartoB. Ka-
YECTBEHHAs peakuus Ha CEPHYIO
KHCJIOTY U €€ COJIN.

JdemoncTpauuu. JleiicTBUE KOHIIECH-
TPUPOBAHHOW CEPHOM KHCIOTHI Ha
MeJIb U caxapo3y.

JlabopaTopHbie onbIThl. M3yueHue
CBOMCTB CEPHOM KUCJIOTHI U €€ COJIEH.

OOBACHATH  3JEKTPOHHOE CTPOEHUE
MOJIEKYJI U3yUEHHBIX BEIIECTB. Xapak-
TEpU30BaTh BaXKHEUIIME XUMHUYECKUE
CBOIICTBa CEpHOro aHruApuia U cep-
HOW kucaoThl. CONOCTaBIATh XUMHUYE-
CKHME CBOMCTBA CEPHOW KHUCIOTHI C 00-
JactaMu  npuMeHeHus. MccnenoBaTb
CBOICTBa M3y4aeMbIX BemiecTB. MaeH-
TU(UIMPOBATH CEPHYIO KUCIIOTY U €€
COJIM C MOMOIIIBI0O KAYECTBEHHBIX peak-
nuil. HaGnronate neMoHCTpupyemble U
CaMOCTOSITEJIbHO MPOBOJUMBIE OIIBITHI.
HaOnronate XUMHUYECKHE DPEAKIMU H
OMKCHIBaTh HMX C TOMOIIBIO POJHOTO
A3blka U s13blka XumuHu. CoOmonaTh
IpaBWia U npuemsl OezonacHoi pabdo-
Thl ¢ XMMUYECKUMH BEIIECTBAMU M Jia-
O0paTopHBIM 000PYI0BAHUEM.

§ 13; Bompochl
u 3amaHus Ne
13, 4 (a),
6,7,10,11
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IIpakTnueckas paodo-
Ta Ne2. DkcnepumeH-
TaJIbHOE pelleHue 3a-
aa4 mo rteme «Xalb-
KOT€HbD)

Pemrenue skcnepuMeHTAIBHBIX 33724
0 TEME «XaJILKOTEHBI)

[TpoBOANTh XUMUYECKHI SKCIIEPUMEHT
0 WJICHTU(HUKAIIMA HOHOB BOJIOPO/A H
cynb(dar — HOHOB, XJOPUA — HOHOB,
W3YYCHHIO CBOWCTB CyJNb(DHUTOB W
cynbumoB meramioB. Habmionate u
ONKCHIBATh CAMOCTOSITENILHO TTPOBO-

Odopmuts
IpaKTuye-
CKyI0 paboTy
Ne2 B Terpa-
JSIX IS TIpaK-
TUYECKUX pa-




JAUMBIC OIBITEI C IMOMOMIBKO POJHOTO
s3pIka W si3plka xumud. CoOunoaath
IpaBUJIa TEXHUKU 0€30IaCHOCTH.

0oT.

16 Pemenne 3amau u BBI- | BeimosmHeHnue ynpaxkHenuid mo temam | CocTaBiiATh ypaBHeHUs peakmui, c¢ | § 2-13; Bo-
IIOJIHEHUE ynpaXHeHU! | «['ajmorensl» U «XaJbKOI€Hb», Ha | IOMOILBIO KOTOPBIX MOXHO OCYIle- | IPOChl U 3a-
1o temMam «l'aJloreHnl» | COCTaBJICHHE YypaBHEHUM pEaKLHM, | CTBUTh LEMOYKM IpeBpamieHuii Be- | ganua Ne 4
U «XaJIbKOT€HbI» COOTBETCTBYIOIIUX 3aJaHHBIM 1ie- | mectB. OcymecTBiary pacdersl 1o | (6), 5, 8§,
Mmoykam IpeBpailleHuil. Pemienue | xumudyeckum ypaBHeHusMm. Mcnonb3o- | 12,13,  Nel2,
pacueTHhIX 3aJady MO XHMHUYECKHM | BaTh aJITOPUTMBI P perieHuu 3axa4. | Ne6, 13 (0)
dhopmysiaM 1 ypaBHEHUSIM. nociue §6.
17 DneMeHTBl TOATPYIIBI | DJIeMEHTHI MoArpymisl azota. O0mas | XapakrepuzoBaTb o0mme cBoiictBa | §14; Bompocs
azoTa XapaKTepUCTHKA IJIaBHOW MOATPYIIBI | SJIEMEHTOB MOArpymnmsl azota. OOwsc- | u 3a/laHus
V rpymnmel. du3ndeckne CBOWCTBA | HATH 3aBUCUMOCTh CBOMCTB BemiecTB | Nel, 2, 5,6
MIPOCTHIX BEIIECTB. OT UX cocTaBa u crpoenus. O600maTh
3HaHUSA U JIeJIaTh BBIBOJBI O 3aKOHO-
MEPHOCTSIX W3MEHEHUU CBOWCTB U3Y-
yaeMmbIX BemiecTtB. lIporaosupoBatb
CBOICTBa HEM3YUYEHHBIX JJIEMEHTOB H
HX COEOWHEHHWU Ha OCHOBE 3HAHUI O
nepuou4eckoM 3akoHe. OOBACHATH
B3alMOCBS3M MEXIy HaXOXXICHHEM B
IpUpPOJIe, CBOMCTBaMU, OMOJIOTHYECKOM
POJIBIO0 U 00JIACTSIMU NIPUMEHEHUS U3Y-
YaeMbIX BEILECTB.
18 Asor A3zoTr u ero coenuHeHus. Ctpoenue | OOBSACHATH 3aBUCUMOCTbh CBOWCTB a30- | § 15; Bompocsl

MOJIEKYJIBI a30Ta. PU3NYECKUE U XU-
MHYECKHE cBoWcTBa aszora. [lomyue-
HUE a30Ta B IPOMBIIIJIEHHOCTH U Ja-
6oparopun. Hutpusi.

Ta OT €ro CTpoeHusl. XapakTepu3oBaTh
BaKHeHIIMe ¢Qu3NYecKue U XUMHYe-
ckue cBoiictBa a3zora. ComocTaBisAThH
XHMHUYECKHE CBOICcTBa a3zora ¢ o0Jja-
cTsamu npuMeHeHus. OOBICHITH B3au-
MOCBS3U Me>1<)1y HaX0XJICHUEM B HpI/I-
polie, CBOWCTBaMH, OHOJOTHYECKOM
POJIBIO U 00JIaCTSIMH TTPUMEHEHHUS a30-
Ta. XapakTepu30BaTh MPOMBIIIICHHBIE
1 J1ab0paTopHBbIE CIOCOOBI TOJTYYCHHS

A 3amaHus Ne
1,3,7,8.




a30Ta.

19 AMMHAK U cOlM aMMO- | AMMHUaKk — ero moiiydeHue, ¢usznue- | OOBACHATh 3aBUCHMOCTh CBOKMCTB aM- | § 16 ; Bompo-
HUSL CKMe W XUMHUYeckue cBoiicTBa. Oc- | MHaka OT €ro CTPOCHHS. XapaKTepu3o- | Cbl M 3aJaHUs
HOBHbBIE€ CBOMCTBA BOJAHBIX PACTBOPOB | BaTb aMMHAaK Kak BoccTaHOBHTENb. | Ne 2, 3, 4, 6,
aMMHaka. AMMHAaK KaKk BOCCTAHOBH- | XapaKTepu3oBaTh BaxkHenmme ¢usn- | 11.
tenb. Comu ammonus. [loBeneHue | yeckne U XUMUYECKHE CBOMCTBA aMMHU-
CoNell aMMOHHUS TP HArpeBaHHHU. | aka U coliell amMMmoHus. ComoCTaBIATh
KauecTBeHHast peakuus Ha MOH aM- | XHMHUYECKHE CBOMCTBAa aMMMaKa U CO-
Monwus. [IpumeHeHne aMmMuaka. 7eil aMMOHUSL ¢ 00JacTsIMH TpUMEHe-
JemoncTpanun. PactBopenue am- | Hus. XapakTepu3oBaThb IPOMBIIUICH-
Muaka B Bojie. OCHOBHBIC CBOWCTBA | HBIE CIOCOOBI ITOJIYYCHHSI aMMHAKa.
pactBopa ammuaka. Katanutuueckoe | MccnenoBath CBOMCTBAa  M3ydaeMBbIX
OKHCJICHE aMMHAaKa. BemecTB. HaOmrogate neMoHCTpUpye-
JlabopaTopHble onbIThbl. 5. 3yue- | Mble U CAaMOCTOATEIHHO IMPOBOJIUMBIC
HUE CBOWCTB BOJHOTO PacTBOpa am- | ombIThl. HabmiogaTh XUMHYECKHE pe-
Muaka. 6. CBolicTBa cojieii aMMOHUS. | aKIIMM U OMUCHIBATh HUX C HOMOIIbIO
pomHOTO si3bIKa W si3bika xumuH. Co-
OmoaTh MpaBuUiia M MpUeMbl Oe3omac-
HOW paboOThl C XHMHYECKHMHU BeIIle-
CTBaMM M J1aOOpaTOpPHBIM 000pyI0OBa-
HUEM.
20 IIpakTnueckas pado- | Pemenue skcnepuMeHTaNbHbIX 3a1a4 | [IpoBoauTe xumMuueckuit sxcnepuMenT | OpopmMuTh
ta Ne3. [losydeHue | 110 MOJYYEHUIO aMMHUAKa U U3YUCHHIO | TIO TIOJYYCHUIO aMMHUaKa M M3yUYEHUIO | MpaKTHIe-
aMMHAKa M U3y4YeHHe | ero CBOWCTB. ero cBoiicTB. HabmogaTh 1 OMUCHIBAaTh | CKYIO paboTy
€ro CBOMCTB. CaMOCTOSITENIbHO MPOBOJAMMBIE ONBITHI | Ne3,  moBTO-
C MOMOUIBIO POJHOTO sI3bIKa M fA3bIKA | puTh §16; BO-
xumuu. CoOmrofaTh npaBuiia TEXHUKHU | POCBI U 3a-
0€30IaCHOCTH. manusa Ne5, 8-
10.
21 Oxcupsl a3oTa. Oxcunpl azora, ux mnonydeHue U | OOBSICHITH 3aBUCUMOCTH CBOMCTB OK- | § 17; Bompochl
corictBa. Oxcun azora (l). Okucie- | CHIOB a30Ta OT MX COCTaBa W CTpOe- | U 3aJaHusa
Hue okcuna azora (ll) xucmopomom. | Husi. O600mIATh 3HAHUS U JenaTh Bbl- | Nel, 5,6, 8,9

Jumepusanus oxcupa aszora (1V).
A3zoTHcTas KucioTa u ee coiau. Hurt-
PHUTHI KaK OKHUCIIUTEIIH U BOCCTAHOBH-

BOABI O 3aKOHOMEPHOCTAX H3MEHEHHI
CBOICTB HU3y4aCMbIX BCIHICCTB. XapaK-
TCPHU30BATH Ba)KHEHUIIIE XMMHYCCKHE




TEIH.
Hemoncrpaumnu. [Tonydyenue okcuaa
asota (Il) u ero okuciieHue Ha BO3TY-
Xe.

CBOMCTBAa OKCHAOB a30Ta, a30THCTOM
KUCJIOThl M HUTPUTOB. XapaKTEpPHU30-
BaTb HUTPUTHI KaK OKHUCIUTEIU U BOC-
cranoBuTean. COIOCTABIATh XHUMHYE-
CKHE CBOMCTBA OKCHJOB a30Ta U HUT-
pUTOB C OOJacTIMU TPUMEHEHHS.
HabmtoaTe ¥ OMMCHIBATH IEMOHCTPH-
pPYEMBIE ONBITHI.

22

A30THaAsT KHCJIOTa U €€
COJIN.

A30oTHast KuCIOTa — (U3NYECKUE H
XMMHMYECKHE CBOMCTBA, IOJIY4YECHHE.
A30THas KucCIOTa KaK OKHCIUTEIb
(OTHOIIEHHE a30THOW KUCIIOTHI K Me-
TajylaM M HeMeTajiaM). 3aBHCH-
MOCTb IIPOJyKTa BOCCTAHOBJICHHUS
a30THON KHUCJIOTBI OT aKTUBHOCTH Me-
Tala U KOHLEHTPALUU KHCIOTHI.
Hutpatsl, ux ¢usnyeckne U XuMu-
YecKue CBOWCTBA (OKUCIUTENIbHBIC
CBOMCTBA M TEpPMHUYECKas YCTONYHM-
BOCTb), IPUMEHEHHE.
JdemoncTpauuu. JleiicTBue a3zoTHOU
KHCJIOTHI Ha MEIb.

XapakTepu30BaTh BaxKHeWIe ¢Gu3n-
YECKUE U XUMUYECKUE CBOMCTBA a30T-
HOM KHUCJIOTBI M HUTPATOB. XapakTepu-
30BaTh OTHOUICHUE a30THOM KUCIIOTBI K
MeTajuiaM, OOBSICHATHL 3aBUCUMOCTH
IIPOJYKTa BOCCTAHOBJIEHHUS a30THOU
KHMCJIOTBI OT AKTHBHOCTH MeTala |
KOHLEHTpauuu Kuciotsl. Comocras-
JATh XMMHYECKHE CBOMCTBA a30THOMU
KHUCJIOTBl W HUTPATOB C O00JACTSIMHU
IIPUMEHEHHUsl. XapaKTEepU30BaTh CIIO-
CcOOBbl TOJYYEHHUS a30THOM KHUCIOTHI.
Habmronate ¥ onMchIBaTh 1EMOHCTPH-
PYEMBIE ONIBITHI.

§ 18; Bompocsl

" 3aaHusl
Nel, 4 — 6 (0,
B), 8.
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dochop

®ochop u ero coequHeHHs. AJO-
Tponus hocopa. Puznyeckue cBoii-
ctBa (Qocdopa. XUMHUYECKHUE CBOM-
ctBa (ocdopa (peakuus ¢ KUCIOPO-
JIOM, TaJIOTeHaMH, METAJUTAMH, CII0XK-
HBIMU  BEIECTBAMU-OKHCIUTEISIMH,
menoyamu). [lomyyenue u npumene-
Hue pocdopa. @ochun. Pochuab.
demoncrpauuu. ['openue dochopa
B Kuciopoae. Ilpespamienue kpacHo-
ro ¢ocdopa B OETbI U €T0 CBEUCHHE
B TEMHOTE.

XapakTepru3oBarh aJUIOTPOIHBIE MO-
mupukarmu  pocdopa. CpaBHUBATH
Oenblii U KpacHbI (ocdop. XapakTe-
pHU30BaTh BaKHEHIIMe (u3NYecKue H
xuMuueckue cpoiictBa (ocdopa. Co-
MOCTaBIATh XMMHMYECKHE CBOMCTBa
dbochopa ¢ obnacTIMHU NPUMEHEHHS.
XapakTepu30BaTh CIOCOOBI MOTyYEHHS
dbochopa. Habmromate u ommMCHIBaTH
J€MOHCTPUPYEMBbIE OTIBITHI.

§ 19; Bonpocsl
A 3amaHus Ne
3,7-09.

24

®dochopHbII aHTUIPUT

®docodpueiii  anruapuna.  Oprtodoc-

XapakTepu3oBaTh BaxKHEHIINE (GU3N-

§ 20; BotrpocH




1 (hocPOpHBIC KHUCITOTHI

¢dopHast u meradochopHas KUCIOTHI

YecKue M XMMHUYECKHe cBoiicTBa (oc-

u 3aganna Ne

n ux conu. KauectBenHas peakuwus | ¢popHoro anrmapuga, ¢ocdopssix | 3, 4, 6,8, 12.
Ha oprtodocdarel. Paznoxenue op- | kucinor u (docdaro. ComocTaBisaTh
todochopHOoit KuCIOTHL. I[IpumeHe- | xumudeckue cBoicTBa  (HochHOPHBIX
HUue (OCPOpPHON KHCIOTHI M €€ CO- | KHCIOT M MX COJIEH ¢ 0ONacTsIMHU TpH-
neil. buonoruueckast ponb ¢pocdaros. | Mmenenus. HaOmrogarh AeMOHCTpUpye-
JdemoncTpauuu. B3auMOJEHCTBUE | MbIE XMMUYECKUE PEAKIMU U OIUCHI-
dbochopHOro aHruApUAA ¢ BOJIOM. BaTh MX.
25 IIpakTuyeckas pado- | Pemenne skcriepuMeHTanbHbIX 3a1a4 | [IpoBonuTh xumuueckuii skcrepuMedT | OpopMuTh
Ta Ne4, DKcnepuMeH- | 10 TeMe «DIEMEHThl TMOATPYIIIbI | IO WACHTHU(PHUKAIIMM HOHA aMMOHHUS, | IPaKTUYe-
TaJbHOE pellleHne 3a- | a30Tay docdar-noHa, UCCICTOBAHUIO CBOWCTB | CKYIO paboTy
Aa4 Mo Teme «JJie- a30THOU u (ocdopHOil kucaot, coneir | Ne4,  moBTo-
MEHTHI  MOATPYINIbI amMmoHus. HaOmomate u omuceBath | puth § 14-20;
a3ora» CaMOCTOSITENIbHO MPOBOJUMBIE OIMBITHI | BOIPOCHI |
C TMOMOIIBI0 POJHOTO S3bIKA W sI3bIKA | 3amaHmst  Ne
xumun. CoOmrogaTe npaBuiia U npue- | 12—14 mocne
MBI Oe3omacHOil paboTel ¢ xummye- | §16  yueOHH-
CKUMHU BellecTBaMU M J1abopaTopHbIM | Ka, No2 mocie
000pyTI0BaHUEM. §18, Ne9 mo-
cie §20.
26 VYrnepon OOmast xapakTepucTHKa 3JIeMEHTOB | OOBSICHITh 3aBUCHMOCTh CBOWCTB yr- | § 21; Bompockl

rinaBHoi noarpynmnsl IV rpynmel. Yr-
Jepoa.  Amotponus  yriepoja.
CpaBHEeHHE CTpPOEHHMsI U CBOWCTB
rpadpura u anmasza. DyiepeH Kak
HOBas MoJIeKyJsipHas (opma yriepo-
na. YToib: XWMHYECKHE CBOMCTBA,
MOJyYeHUe ¥ TPHUMEHEHHE YIJI.
Kap6unpl. I'maponus kapbuaa xanib-
1us ¥ Kapounaa amomunus. KapOuas
MEPEeXO/IHbIX  MeTaJIoB  (Kelesa,
XpoMa M JIp.) KaK CBEPXIPOUYHBIE Ma-
TepHabl.

Jemoncrpanuu. O6pasusl rpadura,
amMasa.

JEepoAa OT €ro CTPOEHUs. XapaKTepu-
30BaTh M CpaBHUBATh AaJUIOTPOIHBIE
MoauUKaMKU yriaepoja. XapaKkTepH-
30BaTh BaKHelIMe pusndeckue U Xu-
MHYECKHE CBOICTBa yriiepoaa, KapOou-
noB. ConocTaBisiTh XUMUYECKUE CBOM-
CTBa yriepoJa U KapOouaoB ¢ obsacTs-
MU npumeHenus. Habmogate u omnu-
ChIBaTh JIEMOHCTPUPYEMBIE MaTepua-
JIBL.

A 3amaHus Ne
4.5 7, 9.
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Coenunenus yriepoja.

Oxcunel  yraepopa. JInekmpoHHoe
cmpoeHue MOJeKYbl Y2apHo20 2d3d.
VYrons ¥ yrapHslii ra3 Kak BOCCTaHO-
Butenu. Peakuus yrapHoro rasza c
pacruiaBamu mienoueii. CunTtes Qop-
muatoB. OOpazoBaHue yrapHOTo rasa
IIPY HETOJIHOM CropaHuM yris. buo-
JIOTUYECKOe JIeWCTBUE yrapHOTro rasa.
[losnyyeHne u NpUMEHEHUE YrapHOIO
rasa.

VYIuekucslid ra3: MoJy4eHHe, XUMHU-
YeCKHUE CBOMCTBA: B3aMMOJICHCTBUE
YIJIEKHUCIIOrO Ta3a ¢ BOJOM, Iieioya-
MU, MarHueM, MepoKCHUAaMH MeTal-
JIOB. DJleKmponHoe cmpoenue yeie-
KUcnoeo 2asa. YToJbHas KUCIOTa U
ee comm. KapOoHarel u ruapokap0o-
HAThl: MX TOBEJCHUE NpU Harpesa-
HUU.

Jdemoncrpauuu. I'opeHue yrapHoro
raza. TymieHue IJJaMEHU YIJIEKHUC-
J6IM ra3zoM. Pasnosxenne mpamopa.
JlabopaTopublii onbIT. 7. Kaue-
CTBEHHAs peakiusi Ha KapOOHAT-HOH.

XapakTepu30BaTh BaxKHeWIne ¢Gu3n-
YecKue M XMMHYECKHE CBOMCTBa CO-
enuHeHud  yruepona.  CpaBHHBATh
CBOICTBa YIJIEKHCIIOTO U YrapHOTro ra-
30B. COnoCTaBIsATh XUMHUECKUE CBOM-
CTBa COEIMHEHUH yriepona ¢ ob6ma-
CTSMU TpuMeHeHus. Mnentudunupo-
BaTh KapOOHAT-HOHBI C MOMOIIBIO Ka-
YECTBEHHbIX peakuui. HMccnenoBaTh
CBOIiCTBa M3y4aeMbIX BEIIIECTB.
HaGnronate AeMOHCTpHpYEMBIE U ca-
MOCTOSITEJIBHO TPOBOJUMBIEC OIBITHI.
HabmronaTe XUMUYECKHE peakuuu Hu
OMKCHIBATh UX C MOMOMIBIO POJHOTO
s3bIKa M s3bIka Xxumuu. CoOiro1aTh
mpaBWiia ¥ MpHUeMbl Oe30macHoi pabdo-
Thl ¢ XUMHYECKUMH BEIICCTBAMH U JIa-
O0opaTopHBIM 000PYIOBAHUEM.

§ 22; Bonpocsl
u 3aganusa Ne
1, 2, 4, 9 (0),
11.
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Kpemunit

Kpemunii. ®dusnyeckue u XuUMUYe-
CKME CBOWCTBa KpeMHHUs. Peakunu c
yIJIEM, KUCIOPOJIOM, XJIOPOM, MarHu-
€M, pacTBOpaMH LIEJIOYEH, CEPOBO-
noposioM. Cuilan — BOJOPOAHOE CO-
eauHenue kpemuus. Cunuuunel. Ilo-
JIy4Y€HUE U IPUMEHEHNUE KPEMHUS.

Jemoncrpanuu. OOpasipl KpeMHUSL.

OOBSICHATE  3aBUCHMOCTH  CBOWCTB
KpEMHUSI OT €ro CTpoeHHus. Xapakre-
pU30BaTh BaXHEWIHE (QU3WUECKHE U
XUMHYecKue cBoiicTBa kpemHus. Co-
MOCTaBJISATh CBOMCTBA KPEMHHUsI C 00J1a-
CTAMU TpumMmeHeHus. HaOmogate wu
OTKCHIBATh JICMOHCTPUPYEMbIC MaTe-
pHAJIBI.

§ 23; Bonpocsl
" 3aJlaHus
Nel, 5-8.
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CoenuHeHus KpeMHHUSI.

Oxcun kpemuus (1V), ero crpoenue,
¢usnyeckue M XUMHUYECKHE CBOM-
CTBa, 3HAYCHHUE B MPUPOJE U IpPUME-

XapakTtepu3oBaTh BakHeHIHe (Qu3N-
YEeCKUEe M XUMHUYECKHE CBOMCTBA CO-
enuHeHu  kpemHusi.  CpaBHUBATH

§ 24; Botpocsl
A 3amaHus Ne
6-9, 14.




HeHue. KpeMHUEBbIE KHCIOTBI U UX
conu. I'mpponus cunukaroB. Cuin-
KaTHbIE MUHEPAJIBI — OCHOBA 3€MHOU
KODBL.

JlabopaTopuble onbIThl. 8. Hcmbl-
TaHWE pacTBOpa CHJIMKATa HaTpUs
uHaukaropoM. 9. O3HaKOMIICHHE C
o0pa3amu NpUpOIHBIX CHIUKATOB.

CTPOEHHUE W CBOMCTBA YTJIEKHCIIOTO Ta-
3a u okcuaa kpemuus (1V). Comnocras-
JATh XMUMHYECKHE CBOMCTBA COEIIHUHE-
HUIl KpEeMHUSI C OOJIACTSIMH NPHMEHE-
Hus. MccrmenoBarh CBOMCTBa H3yuae-
MBIX BemiecTB. HaOmomate W OMKCHI-
BaTh CAMOCTOSTEIHHO TIPOBOJIUMEIC
OTIBITHI.

30 1 Oo6o0maromee moBTo- | Pemenne 3amau  u  BeimonHeHue | CoCcTaBisATh CpaBHUTENbHBIE U 0000- | [loBTOpUTE §
penue no Teme «Heme- | ympakHeHUH, MO3BOJSIONIMX CHCTe- | mawomue cxembl. [IpoBoauthk pacuets! | 1-24; Bompo-
TaJIbD) MaTU3UPOBATh W OOOOIIMTH TIOJNIy- | 0 XHMHYECKUM (popMysiamM M ypaBHE- | CbI M 3aJaHUS
yeHHble 3HaHuA 1o TteMe «Hemeran- | HusM peakuuid. OcymecTBisaTh no3Ha- | Nel0  mocie
JIBD» BaTeNIbHYIO0 pedIeKCuio B OTHOIeHHUH | §5, Ne6 mocie
COOCTBEHHBIX JOCTHXKEHUH B mporecce | §8, Nel3 mo-
pelreHus y4eOHbIX U MO3HABAaTENbHBIX | ciie § 10, No2
3a7au4. ocJe §12.
IToaroroBUTH-
¢c1 K KOH-
TPOJIBHOM pa-
oore.
31 1 Kontponbaas pa6ora | Kontpons 3Hanuii mo teme «Heme- | OcymiecTBIsAT, MO3HABaTENbHYIO pe-
Nel mo Teme «Hewme- | Tasmen» (GeKcui0 B OTHOUIEHHH COOCTBEHHBIX
TaJUTBDY JOCTH>KEHUH B TpoLecce penieHus
y4eOHBIX M MMO3HABATEIBHBIX 33]1a4.
Tema 2. O011ue CBOHCTBA METAJLJIOB (2 4aca)
32 1 CpoiictBa u wmeroabl | O0mmii 0030p 37MeMEHTOB - MeTan- | OOBSICHATh 3aBHCUMOCTH CBOWCTB Me- | § 26; BOTIPOCHI

IMOJIYUCHUA MCTAJJIOB

noB. CTpoeHHE U CBOWCTBA MPOCTHIX
BEIIECTB-METALIOB.  DJIEKTPOXHUMHU-
YECKUM psAJ HANPSHKEHHS] METaJlJIOB.
Merammueckue — KPUCTAUTHYECKHE
peuietku. [lonyyenue u npumMeHeHue
METaJIIOB.

demoncTpauuun. Komnekinus merai-
n0B. Komutekiust MUHEpaJIoB U PY/I.

TaJUIOB OT UX CTPOCHUS. XapaKTepu30-
BaTh OOIIME XUMHYECKHE CBOMCTBA Me-
TaJJ0B KaK BOCCTAaHOBHUTEJIEH Ha OCHO-
BC CTpO@HI/IH X aTOMOB U ITIOJOXCHUSA
B AJIEKTPOXMMHUUYECKOM PsIy HAIpsiKe-
HUsg MeTauioB. [IporHo3upoBath cBOM-
CTBa HEHM3YYECHHBIX JJIEMEHTOB M UX
COeIVHEHNN Ha OCHOBE 3HAHUU O Iie-

A 3amaHus Ne
5, 8-11, 14.




PUOIUYECKOM 3aKOHE. XapaKTephu3o-
BaTh CIIOCOOBI MMOIYYECHHS METAJIOB U3
pyn u muHepanoB. HabGmronate u omnu-
ChIBaTh JIEMOHCTPUPYEMBIE KOJIICK-
1017078
33 1 CrmuiaBbl CmaBel. XapakTtepucTuka HauOosiee | XapakTepu3oBaTh OCOOCHHOCTH cCIUIa- | § 27; BOIPOCH
M3BECTHBIX CILJIABOB. BOB. XapakTepus3oBaTh Hambosiee u3- | U 3amaHust No
demoncrpanuu. Komnekius «Kene- | BectHple cruiaBel. HabGmronate u onu- | 4, 5, 7-9.
30 ¥ €T0 CILJIaBbD» CBIBaTh JIECMOHCTPUPYEMBIC KOJIICK-
017078
TEMA 3. METAJJIBI TJTABHBIX IIOAT'PYIIII (11 yacoB)
34 1 Obmas xapakrepuctu- | lllenounsie meramnbl. Ob0mas xapak- | Xapaktepu3oBarb o00IIMe CBOKMCTBA | § 28; BOompochl
Ka IIEJIOYHBIX METal- | TEPUCTHKA 3JIEMEHTOB TVIABHOW TOJ- | MIEIOYHBIX MeTauioB. OOBACHATH 3a- | U 3amaHus No
JIOB rpynns | rpynmnsl. CBOMCTBA 1I€I0Y- | BACUMOCTH CBOMCTB LIENOYHBIX MeTaln- | 1, 2, 4-6.
HBIX METaJUIOB. Pacrmo3HaBaHue Ka- | OB OT cTpoeHus. O000Imars 3HaHUS U
TUOHOB JIUTHSI, HATPUSI U KaJIusl. JIeNaTh BBIBOABI O 3aKOHOMEPHOCTSX
JdemoHcTpaumu. OxkpammBanue | ”3BMEHEHU CBOMCTB MIEJIOYHBIX Me-
IUIAMEHHU COJIAMM IIEJIOYHBIX MeTan- | TajuioB. [IporHosupoBath CBOMCTBa
JIOB. HEU3YYCHHBIX JJIEMEHTOB U UX COC/IH-
JlabopaTopubiii onbiT. 10. Okxpa- | HeHU Ha ocHOBe 3HaHuil o llepnonn-
IIMBaHUE IUIAMEHU COCAMHCHHSIMH | 4eCKOM 3akoHe. OOBSCHATH B3aMMO-
IETOYHBIX METAIIJIOB. CBSI3M MEXIYy HaXOXKJIEHHUEM B MPHUPO-
Jle, CBOMCTBaMHU, OHMOJOTUYECKOU PO-
JBI0 ¥ 00JIACTSMU MPUMEHEHUS H3yya-
eMBIX BemecTB. MpeHTudumupoBarsb
JEMOHCTPUPYEMBIE U CaMOCTOSITENILHO
MPOBOAMMBIE OMBITEI. COOJIF01aTh Mpa-
BUJIA W TIPUEMBI O€30MacHON PabOTHI C
XUMHUYECKUMH BEIIECTBAMHU M Jiabopa-
TOPHBIM 000PY/IOBaHHEM.
35 1 Harpuit u xanui Hatpuit u xanmii — mpencraButenu | OOBSCHATH  3aBUCHMOCTBH  CBOMCTB | § 29; BOIpocs
IIEIOYHBIX METAJUIOB. XapaKTepHBIC | HATPHUS U Kalusl OT UX CTpoeHHs. Xa- | U 3amaHus No
peakuuu HaTpusi W Kamus. [lomyde- | pakrepu3oBarth BaxHeimme xumuue- | 8-10, 11 (0,
HUE MIENIOYHBIX MeTalIoB. OKCUABI U | CKUe cBOWCTBA HaTpus U kanus. Cpas- | B).
nepoKcHIbl HaTpuss W Kajaws. Coyd | HUBaTh CBOWCTBA HATPHUS W KaJlWs.




HaTpusi, Kalus, UX 3HAYCHUE B IpH-
poxe.
JdemoHcTpanmuu.
HATpHUs C BOAOM.
JlabopaTopubiii onbiT. 11. O3Ha-
KOMJICHHE C MUHEpaJlaMH U Ba)KHEH-
IIHUMHA  COCAUHCHHUSMHU IIEIIOYHBIX
METAJIJIOB.

B3aumoneiictBue

OOBACHATE B3aMMOCBSI3HU MEXIY
HaXO0XJIEHHEM B TMPUPOJE, CBOMNCTBa-
MU, OHOJOTHYECKOW pOJbl0 U 00Ja-
CTSIMU TPUMEHEHHUS HATpus U Kajus.
XapakTepru3oBaTb NPOMBILLUICHHBIE U
nabopaTtopHble COCOOBI  MOJTYYEHUS
Hatpusi. HaOmronmate nemMoHcTpupye-
MbIE€ U CAMOCTOSITENIbHO MPOBOJIMMBIE
OIIBITHI.

36

COG,I[I/IHCHI/IH HaTpusa U
KaJIusa

Coenunenus Hatpusi U kamusa. Conu
HaTpUsl, KaJIis, UX 3HAYCHHUE B KUZHU
yenoBeka. Coja U €IKUN HATpP - BaXK-
HEWIMe COeTMHEHUS HATPHsl.
JlaGopaTopubiii onbiT. 12. CBON-
CTBa COCJWHCHHI IICIOYHBIX METaj-
JIOB.

XapakTepu3oBaTh BaKHEUILINE XUMU-
YECKHUE CBOWMCTBA COCIMHEHUM HATPHs
U Kajnsg. XapakTepu3oBaTh COLY U €]I-
KU HaTp KaK BaKHEHIINE COCTUHEHUS
HaTpus. OOBSACHATH  B3aUMOCBSI3H
MEXIy HaxOXJEHHEM B TMPHUPO/IE,
CBOMCTBaMH, OMOJOTHYECKOH POJIBIO
coenuHeHus: Hatpus W kanus. Coro-
CTaBJISITb XWMHMYECKHE CBOMCTBAa CO-
eMHEHUN HaTpUs U Kajus ¢ o0JacTs-
MU TpuMeHeHus. HabmonaTe AeMoH-
CTPUpPYEMBIE U CaMOCTOSITEILHO TIPO-
BOJMMBIE OMBITHI.

§ 30; Bompockl
u 3a/1aHus

Ne3, 4,6, 8, 9.
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OO6mrast xapakTepucTH-
Ka 2JIEMEHTOB IJIaBHOU
noarpynnsl || rpynmst.

OO6mrast xapakTEpPUCTHKA DJIEMEHTOB
rnaBHoW moarpynns! |l rpynmel. be-
pWIIMHA, MAarHui, UIEJI0YHO3EMENb-
Hble MeTaulbl. AM(MOTEpHOCTh OKCH-
na v ruapokcuaa 6epusums. Okpacka
IUIAMEHH COJISIMH  IIEJIOYHO3EMEb-
HBIX METAJIJIOB.

JleMoOHCTpaIMu. OxpatvBanue
TUTAMEHHN  COJISIMH  [IIETTIOYHO3EMEITb-
HBIX METAIIJIOB.

JlaGoparopubiii onbIT 13. Okpacka
IUIAMEHH COEIMHEHUSMHU ILEIOYHO-
3€MeNbHBIX METAJIOB.

XapakTepu3oBaTh O0IIME CBOMCTBA
9JIEMEHTOB TJaBHOM mnoarpynnsl |l
rpynnbl.  OOBSACHATH  3aBUCHUMOCTD
CBOICTB 3JIEMEHTOB TJIaBHOW MOArPYyI-
nbl |l rpynnet ot crpoenus. O6o0maTh
3HaHUSA U JeNIaTh BBIBOJBI O 3aKOHO-
MEPHOCTSIX HM3MEHEHHU CBOWCTB 3JIe-
MEHTOB TnaBHOW moarpymmsl Il rpyn-
nbl. [IporaosupoBars CBOMCTBA HEU3Y-
YEHHBIX JJIEMEHTOB M MX COCIUHEHMU
Ha OCHOBE 3HAaHUU O MEPUOIUYECKOM
3akoHe.  OOBACHATH  B3aUMOCBS3H
MEXJYy HaxOXJCHHEM B MPUPOJE,

§31, Bompocs!
A 3amaHus Ne
2-4, 8.




CBOWCTBaMH, OMOJOTHMYECKON POJIBIO U
00acTAMM NPUMEHEHUS U3y4aeMbIX
BemiecTB. MaeHTuduuupoBars menod-
HO3€MEJIbHbIE METAJIJIBI 110 LBETY ILIa-
MEHHU UX COCIMHECHUM.

38 Marnuii u ero coenu- | Marnuid, ero o6miasi xapakrepuctuka | OOBACHATh 3aBUCUMOCTb CBOWCTB § 32; Bompochl
HEHUSL. Ha OCHOBE noJioxkeHus B [lepuoauye- | MarHus OT €ro cTpoeHus. XapakTepu- | U 3agaHust Ne
ckoii cucreme anemerToB J[.U. Men- | 30BaTh BakHelmue ¢pusnveckue u xu- | 4, 6, 8, 10, 11.
JiesieeBa U cTpoeHus aromoB. [lomy- MHMYCCKUE CBOMCTBA MarHus U €ro co-
YyeHue, GPU3NIECKUE M XUMHYCCKHE enuHeHni. CoImoCcTaBIsATh XUMHYECKHE
CBOWCTBA, IPUMEHEHUE MATHKS U €r0 | CBOWCTBA MArHUS U €r0 COCIUHEHUN C
coenuHeHuil. CoJlu MarHuu, UX 3Ha- | oOnactsMu npuMeHeHus. MccnenoBarpb
YEHUE B IPUPOJIE U )KU3HU YEIIOBEKA. | CBOMCTBA M3YYaEMBbIX BEILIECTB.
JladopaTopHblii onbiT 14. CBOliCTBa
MarHus M €ro COCJUHCHUI.
39 Kanpouit u ero coenu- | Kanbiuii, ero o0mas XxapakTepucTu- | XapaKTepu3oBaTh BakHeimme ¢usu- | § 34; BOpockl
HEHHUSL. Ka Ha OCHOBE NOJIOKEHUS B llepmo- | yeckue M XMMHUYECKUE CBOMCTBA Kaylb- | U 3aaHus No
JINYECKON CUCTEME DJIEMEHTOB | IIUsT U ero coemuuHennii. OOwscuats | 1, 5, 6, 8, 11,
JN.N.MenneneeBa W CTPOCHUSI aTo- | 3aBUCUMOCTH CBOWMCTB KalbItus OT ero | 12(0).
MoB. [lonyuenue, ¢usmdeckue u xu- | crpoeHus. ConocTaBisaTh XUMUYECKUE
MHYECKHE CBOMCTBA, NPUMEHEHHUE | CBOMCTBA KAJIBIUSA U €r0 COCAMHEHUM C
Kanelusg U ero coeauHenuil. Comu | obnactsamu npumMeHeHus. McciaenoBath
KaJIbIIMs, UX 3HAYCHHE B MPHUPOJC W | CBOMCTBA M3y4aeMbIX BEIICCTB.
JKM3HM YCIOBEKa. Habnronate nemMoHCTpHpyeMble U ca-
demoncTpauuu. Bzaumopeiicteue MOCTOSITEJIbBHO TIPOBOJUMBIC  OTIBITHI.
Kanpmus ¢ Bogoii. HabmronaTe XUMUYECKHE pEakiuu U
JlabopaTopHble onbIThl. 15. CBO#- | OMUCHIBATh UX C TMOMOIIBIO POTHOTO
CTBa COCIMHEHMI KaJIbIIHS. sg3bplka M s3blka xumuu. CoOmomarh
MpaBWiia U NMpuemMbl OezonacHoi pabdo-
ThI ¢ XHUMUYCCKHMHU BEIISCTBAMH U Jia-
OOpaTOPHBIMU OTIBITAMH.
40 XKectrkocth Bomael U | KecTKOCTh BOIBI U CHOCOOBI ee | XapakTepu3oBaTh BHJBI KECTKOCTH | § 34; BOpoCk

CIoCOOBI €€ ycTpaHe-
HUS

YCTpaHEHHUSI.
JlabopaTopubiii onbiT 16. Kecrt-
KOCTb BOJBI.

BO/Abl.  XapaKTepH3oBaTb  CIIOCOOBI
yCTpaHEHUs JKeCTKOCTH Bojbl. Habito-
JlaTh W OIHUCHIBATh CaMOCTOSITENILHO

n 3amanus Ne
1-3,5,9.




MPOBOAUMBIC OIIBITHI. Ha6JHOI[aTB XH-
MHYECKUE PEaKIMU ¥ OIHUCHIBATH HX C
MOMOIIBIO POJIHOTO SI3bIKA M S3bIKA
xumun. CoOofaTh NpaBuia U Ipue-
MBI 0Oe30macHOil paboThl € XHUMHYE-
CKMMH BELICCTBAMH M J1a0OpaTOPHBIM

000pyI0BaHUEM.
41 AmomuHUR - xumude- | Amromunuid. PacnipoctpaneHHocTh B | OOBSCHATh  3aBUCHMOCTh  CBOMCTB | § 35; BOIpoCHI
CKUU 3€NEeMHT W TMpo- | Ipupoje, PU3NYecKre U XMMHYECKHE | allIOMUHUS OT €r0 CTPOCHUs. Xapakrte- | U 3agaHus No
CTO€E BEIECTBO. CBOICTBa (OTHOILIEHHE K KUCIOPOAY, | pU30BaTh BakHeimme ¢usnueckue u | 2-4, 10, 12,
rajioreHam, pacTBOpaM KUCIIOT U Ie- | XUMUYECKHE CBOMCTBa  amtoMuuwus. | 14.
nouelt, amomotepmus). I[IpousBoa- | ConmocTaBiasTh XUMHUYECKHE CBOWCTBA
cTBO amtoMuuus. [IpumeHeHue amio- | AIFOMUHUA C 00JACTSIMU MPUMEHEHHUS.
MUHUS. HccnenoBaTh CBOWCTBA H3y4YaeMbIX
demoncrpauuu. Komnekuus «Aumto- | Bemects. Habmionate nemMoHCTpupye-
MuHuiy. [lnaBneHue  amOMHHHS. | MBIE M CaMOCTOSTEIBHO MPOBOAMMbIC
B3aumopeiictBue amomMuHusi co 1ie- | onbIThl. HaOmrogaTh XuMHUuYecKHe pe-
J0YBI0. ATIOMOTEPMHUSL. aKIMd U OIHCHIBATHh MX C IOMOIIBIO
JlabopaTopublii onbiT 17. CBoOHi- | ponHOrO si3pika U si3bika XuMuu. Co-
CTBa aJTFOMUHHSL. OmoaTh TpaBUiia M MPUEMBI Oe30mac-
HOM paboOThl C XUMHUYECKUMH Bele-
CTBaMHM M J1aOOpaTOpPHBIM 000py/I0Ba-
HUEM.
42 Coenunenus  amoMmu- | AMOTEPHOCTh OKCHIA U THAPOKCH- | XapaKTepu30BaTh BaKHEUIINE XUMHU- | § 46; BOIPOCHI
HUAL na  amoMmuHusa. ColM  aJIOMUHHS. | YeCKHE CBOMCTBA COCIMHCHHUI aIIOMH- | U 3afaHus No

[TonHoe pasmokeHHE BOJOU COJIEH
AJTFOMUHUA CO CJ'Ia6I>IMI/I I[BYXOCHOB-
HBIMH KHCJIOTaMH. AJIFOMHHATBEl B
TBEPAOM BHUZIE U B pactBope. Kom-
IUICKCHBIC COSUHCHUS aTIOMUHUS.
JlaGoparopusbiii onbIT 18. CBolicTBa
COCIMHEHHUH aTIOMUHUS.

HUs. OOBSCHATH B3aUMOCBSI3U MEXKIY
HaxOXJCHUEM B IIpUPOJIE, CBOMCTBa-
MU, OMOJOTHYECKOH pPOJIbI0 COEIUHE-
Hui amroMuHust. COMoOCTaBiIATE XUMH-
YyeCcKHe CBOMCTBA COCOUHCHMI aJlflOMH-
HUA C obnactsmMu npumeHeHus. Hc-
CJEe/0BAaTh CBOMCTBAa HM3y4YaeMbIX Be-
mects. HaOmrogare W OOMCHIBATE Ca-
MOCTOSITEJIbBHO TPOBOJUMBIE  OTBITHI.
HabnronaTh XMMHYECKHE pEeaKIuu |

1,4-6,8,9
(a), 10.




OMUCBIBATL HUX C TIOMOIINBKO POAHOIO
s3pIKa W si3plka xumud. CoOmoaath
npaBuia U MpHeMbl Oe3omacHoi pabo-
Tl C XUMHUYECKUMH BELICCTBAMH M JIa-
00opaTOpHBIM 000PYIOBAHUEM.

Pemenue 3ama4 u BbI-
IIOJIHEHUE YIIPAKHEHUN
nmo Tteme «MeTaisl
[JIABHBIX IIOATPYIIID)

BrinosniHeHue yrpaxHeHWl MO TeMe
«MeTaiipl TJIaBHBIX MOATPYHI» Ha
COCTaBJICHHE YpaBHEHUU peakIui,
COOTBETCTBYIOIIMX 3a/JlaHHBIM CXe-
MaM, COJep KallluM HEU3BECTHHIC Be-
mectBa. Pemrenue 3amad no xumuye-
CKUM (hOpMyJIaM U YpaBHEHUSIM.

CocTaBisiTh ypaBHEHHSI pEAKLIUM, C
MOMOIIbI0 KOTOPBIX MOXHO OCYIIIEe-
CTBUTH IICTMOYKU MpEeBpalleHuil Be-
mectB. OcCylIecTBIATH pacyeTbl 110
XUMHUYECKUM YypaBHeHUsM. Mcmomb3o-
BaTh AJITOPUTMBI IIPU PEHICHUH 3a]1a4.

3amanue B
TEeTpau.
IToaroroBuTh-
Csl K MPaKTH-
4yecKoi pabo-
Te No5.

IIpakTnueckas paodo-
Ta NeS. Dkcnepumen-
TaJIbHOE pellleHue 3a-
aad mo reme «MeraJi-
Jbl TJAaBHBIX TOJ-
rpymnm»

Pemenne KadecTBEHHBIX OKCIICPHU-
MCHTAJIBHBIX 3aJa4 II0 TCMC «Merai-
JIbI I'TIABHBIX IMOATPYIIID).

IIpoBOIUTE XMMHUUYECKHUI SKCIEPUMEHT
[0 UACHTU(UKAIMU BEIECTB C MOMO-
IIbI0 KAUECTBEHHBIX pEaKIHii, oyye-
HUIO COJIEl METaJUIOB TIJIABHBIX IOJ-
rpynn. HabGmromate u omnuchiBaTh ca-
MOCTOSITEJIBHO TPOBOJUMBIE OIIBITHI C
MOMOUIBI0 POJHOTO sI3bIKa M SI3bIKA
xumuu. CoOmroiaTh NMpaBwila U Ipue-
Mbl 0e30macHOM paboThl € XHUMHYe-
CKUMH BEIIeCTBaMH U J1a0OpaTOpHBIM
000pyIOBaHUEM.

AJUIBI TOBOYHBIX HOJAT'PYIIII (17 yacoB)

OO6mrast xapakTepucTH-
Ka MepeXOJHbIX MeTal-
JIOB

OO6m1ast XapaKTepUCTUKA MTEPEXOTHBIX
metamuioB |-VIII rpynn. Ocobenno-
CTH CTPOCHHSI aTOMOB MEPEXOIHBIX
MetaiioB. OOmue Qunyeckue u
XUMHYECKHE CBOMCTBA. [IprmeHnenune
METAaJIJIOB.

CBOIICTBa
OOBICHATD

XapakTepu3oBarh 00IIHE
NEePEXOJHBIX METAJLIOB.
3aBUCHMOCTh CBOWCTB  IEPEXOIHBIX
METAUIOB OT cTpoeHus. O600marh
3HAHHUS M JeJIaTh BBIBOJBI O 3aKOHO-
MEpPHOCTSX W3MEHEHHUI CBOWCTB mepe-
XOJHBIX METaUIoB. [IpOrHO3MpPOBATH
CBOMCTBAa HEW3YYEHHBIX 3JEMEHTOB U
UX COCIMHEHHI Ha OCHOBE 3HAHUIl O
EepUOAMYECKOM 3aKOHE.

§ 38; Bompock
" 3amanus Ne
3, 5-8.

43 1
44 1
TEMA 4. MET
45 1
46 1

Xpom

Xpom. Pu3nuecKue CBOMCTBA XpOMa.

OOBSACHATL 3aBUCUMOCTH  CBOWCTB

§ 39; Bompock




Xumuueckue CcBoilcTBa Xxpoma (OT-
HOILIEHHWE K BOJSHOMY Mapy, KHCIIO-
poly, XJIOpY, pacTBOpaM KHCJOT).
[TonydyeHnue u npuMeHEeHUE XpoMa.

XpoMa OT €r0 CTPOCHHS. XapaKTepu3o-
BaTh BaKHEHIINE (DU3HUYCCKHE U XUMH-
yeckue cBoiictBa xpoma. Corocras-
JSTh XUMHYECKUE CBOWCTBA Xpoma C
obnactsmu npuMeHeHUs. HaOmromartsb
U OIMCHIBAThH JIEMOHCTPHUPYEMBIC OIIbI-
TBI.

U 3aJaHUsA

No2-4, 6.

47

Coenunenuss  xpoma.
3aBUCUMOCTh KHCIJIOT-
HO-OCHOBHBIX M OKHC-
JINTEJILHO-
BOCCTAHOBUTEILHBIX
CBOMCTB OT CTEIICHH
OKHCJICHHS MeTajia.

Coenunenus xpoma. H3MeHeHue
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
U KHCIOTHO-OCHOBHBIX CBOMCTB OK-
CHJIOB M THIPOKCHJIOB XpOMa C PO-
CTOM CTENEeHU OKHUCIeHus. Amdo-
TEepPHBIC CBOWMCTBA OKCHUAA W THJIPOK-
cuna xpoma (lll). Oxucnenue coneit
xpoma (I1l) B xpomatel. B3aummbie
Mepexo/ibl XpOMaToB M JUXPOMATOB.
XpoMaTel U TUXPOMATHI KaK OKHCIIH-
TEJNH.

JdemoncTpauuu. OcaxaeHue THlI-
poxcuaa xpoma (111) u okucnenue ero
MEPOKCUIIOM Bojopoaa. Paznmoxkenue
JUXpOMaTa aMMOHHUS.
JladopaTtopuslii onbIT 20. CBoiicTBa
COCIMHEHMM XpoMa.

XapakTepru3oBaTh BaKHEHUIIUE XHUMH-
YECKUE CBOMCTBA COCIUHEHUN XpOMA.
YcTaHaBIMBaTh 3aBUCUMOCTH MEXKIY
KHCJIOTHO-OCHOBHBIMU CBOMCTBaMHU
OKCHUJIOB U THJPOKCHJIOB XpOMa U 3Ha-
YEHUEM CTETICHU OKHCIICHUS. XapaKTe-
pu3oBaTh aM{QoOTepHbIE CBOWCTBA OK-
cunga u ruapokcuaa xpoma (l1). Omnu-
ChIBaTh B3aUMHBIC MEPEXOJ]bI XpOMa-
TOB U JuxpomaroB. HMccnenoBathb
CBOIiCTBa M3y4aeMbIX BEIIIECTB.
HaGnronate neMoHCTpHpyeMbIE U ca-
MOCTOSITEJIBHO TPOBOJUMBIE  OTIBITHI.
Habmronate XuMUYECKHE peakuuu Hu
ONUCBHIBAaTh MX C IMOMOIIBIO POJHOTO
sa3bIka M s3bIka xumun. CoOmroaaTh
MpaBWJia U MpUEMbl Oe3omacHou pabo-
ThI C XUMHUYECKUMH BEIIECTBAMU U Jia-
O0opaTopHBIM 000PYIOBAHUEM.

§ 40; Bompochl
1 3agaHust Ne
6, 8,9 (0), 10.
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Maprasnen

Mapraner — ¢uznueckue U XuMuye-
CKHE CBOMCTBA (OTHOLIECHHE K KHCIIO-
polly, XJIOpY, pacTBOpaM KHUCJOT).
IlonyyeHne m TmpUMEHEHUE Mapras-
ma. Oxcux mapranma (V) kak okuc-
nuTeNb U Karanuzarop. [lepmanranar
KaJiusl KaK OKUCITUTEIb.

Jemoncrpauuu. Pasnmoxenue 1ie-
pOKCcHAAa BOJIOPOJA NOJA JACHCTBHEM

OOBACHATH 3aBUCUMOCTb CBOMCTB Map-
TaHila OT ero CTPOCHHUS. XapaKTepu3o-
BaTh BOXHEHIINE QU3HUCCKUE U XUMHU-
YecKUe CBOWCTBAa MapraHila U ero co-
ennHeHn. COmOCTaBIIATh XUMUUECKHIE
CBOICTBa MapraHIila U €ro COeANHEHHH
c obyacTsMU NpUMEHEeHus. Xapakre-
pusoBath okcun Mapranma (IV) xak
OKHCJIMTE]h W KaTaJW3aTop, IepMaH-

§ 41; Bonpocsl
U 3amanus Ne
2-4 (B, 1, ), 8,
9 (a, 0).




JTMOKCH]Ia MapraHIia.
JlaGoparopubiii onbIT 21. CBONiCTBa
MapraHia 1 ero COeAMHECHUM.

raHar Kajuus Kak okuciurens. Hccie-
JIOBaTh CBOMCTBA M3y4acMbIX BEIECTB.
Habmonate neMOHCTpHpyEeMble U Ca-
MOCTOSITEIBHO TPOBOJUMBIE OIIBITHI.
Habnrogate XUMHUYECKHE DPEAKIHU H
OINKCBHIBATh HMX C IMOMOIIBIO POJHOTO
s3plka W s3bika xumun. CoOmonaTh
npaBuiia U MpHEMbI Oe30macHoi pabo-
Thl ¢ XUMUYECKUMU BEIISCTBAMH U Jia-
OOopaTOpHBIM 000PYTIOBAHHUEM.
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Kenxezo kak xumunude-
CKHUU DJIIEMEHT.

Keneso. Haxoxaenwe B mnpupoje.
3HaueHue Kele3a A OpraHu3Ma Je-
JIOBEKa.

JlaGopaTopHblii onbIT 22. 3yueHue
MUHEPAJIOB JKeJe3a.

XapakTepru3oBaTh JKENE30 KaK XHUMH-
yeckuid 35eMeHT. OOBICHATh B3aUMO-
CBSI3U MEXIY HaxXOXXJEHHEM B IPHUPO-
1€, CBOMCTBAaMU M OHMOJIOTMYECKOM po-
npl0 kenesza. HccienoBaTh CBOMCTBA
u3y4yaembIx BemecTB. HaOmromath ca-
MOCTOSITEJIbBHO TIPOBOJUMBIC  OTIBITHI.
CobmronaTh mpaBuiia U HpUeMbl 0e3-
OmacHOM paboThl ¢ XUMHUYECKUMH Be-
[IeCTBaMU | J1a0OpaTOPHBIM 000pya0-
BaHHEM.

§ 42; Bonpochl
H 3amanus Ne
1-4.
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Keneszo — IIpocTOC BC-
mIeCTBO.

dusnyeckue CBOMCTBA xene3a. Xu-
MUYECKHE CBOWMCTBa >Kene3a (B3au-
MOJEICTBUE C KUCIOPOAOM, XJIOPOM,
Cepoil, yriem, BOJOH, KHCIOTAMH,
pactBopamu coneit). CruiaBbl xenes3a
C YIJIEpOJIOM. TOIy4YEeHHUE U TIpHUMe-
HeHue kene3a. Kopposus xeneza u
CIIOCOOBI 3aIUTHl JKEIE3HBIX W3/e-
JINA OT KOPPO3HH.

Jemoncrpauuu. Komreknus «oKee-
30 U €ro CILJIaBbD»).

JlaGoparopubiii onbIT 23. CBOMCTBA
xKenesa.

XapakTepu30BaTh Kelne30 Kak MpocToe
BemiectBO. OOBSICHATL 3aBUCUMOCTDH
CBOICTB jkKeJie3a OT €ro CTPOeHHus. Xa-
paKTepHu30BaTh BaXHEHIHE (U3HUe-
CKHE M XMMHUYECKHE CBOMCTBA JKele3a,
crocoObl ero monydeHusi. Comocras-
JIATH XUMHYECKHE CBOMCTBA JKeJjie3a C
o0nacTsIMi TMPUMEHEHMs. XapaKTepu-
30BaTh MpOIECC KOPPO3UHU KeJe3a H
CIOCOOBI 3alIMTHI JKeyle3a OT KOppo-
3un. HMccrnenoBaTe CBOMCTBA HU3yuae-
MBIX BemecTs. HaOmromaTte OeMOH-
CTPUPYEMBIE U CaMOCTOSITENIbHO MpO-
BOJUMEBIE OIBITEI. HaOmrogaTh XUMU-

§ 43; Bompocsl
u 3a1aHust Ne
5-9.




YeCKUE pEeaklUd U OIHUCHIBATh WX C
MOMOUIBI0 POJHOTO fA3bIKA M fA3bIKA
xumun. CoOirojaTh MpaBujia U MpuUe-
MbI Oe30macHOM paboOThHl C XHUMHYE-
CKMMH BEIIECTBAMU W J1a0OpPaTOPHBIM
000pyIOBaHUEM.
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CoennHeHns xKeae3a

Coenunenns xene3a. CpaBHEHUE
KHCJIOTHO-OCHOBHBIX W OKHCIUTEIIb-
HO-BOCCTAHOBUTEIIBHBIX CBOWCTB
rugpokcuaa xenesa (1) u ruapokcu-
na sxene3a (I11). Comu xeneza (1) u
xenesa (11).

Mertoabl niepeBoaa couieit sxenesa (1)
B coymm xkene3a (l11) u obparno. ITox-
HOE PA3JI0’KEHUE BOJOM COJIEH XKelle-
3a (I1l) co cnabpiMu IBYXOCHOBHBIMU
kuciaotamMu. OKHCIUTENBHBIE CBOM-
ctBa coenunenuit xxeneza (I1l) B pe-
aKIUSAX C BOCCTAHOBHTEISIMU (HOMIH-
JIOM, CEPOBOJIOPOJIOM U Meblo). Llu-
aHUJHbIE KOMIUIEKCHI xene3a. Kaue-
CTBEHHBIC pEaKIIMd Ha WMOHBI Keje3a
(1 m (H1).

Jemoncrpanuu. OcaxiaeHue TI'Hl-
poxcuaa xenesa (1) u okucnenue ero
Ha BO3JyXe.

XapakTeprus3oBaTh BAKHEUIINE XHUMH-
YECKHE CBOMCTBA COCAMHEHUM XKeye3a.
CpaBHUBaTh KHCIIOTHO-OCHOBHBIC H
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE
cBomcTBa ruapokcuaa sxkeneza (ll) u
runpokcuaa xeneza (I11). Comocras-
JATh XUMHUYECKHE CBOMCTBA COEIMHE-
HUH Kene3a ¢ 0071acTIMHU IPUMEHEHHUSL.
XapakTepu30BaTh METOABI IEPEeBOJA
coneii xenesa (1) B comu xenesa (I11)
u obparHo. Habmonate 1eMOHCTPUPY-
emble onbIThl. HabmonaTe XuMuieckue
PEaKIUU U ONHUCHIBATh UX C IMTOMOIIBIO
poaHOro s3blKa U si3bika xumuu. Co-
OJIr0/1aTh MpaBWIIa U MPUEMBI Oe30mac-
HOM paboThl C XMMHUYECKUMHU Belle-
CTBaMH U JIabOpaTOpHBIM 000pYI0Ba-
HUEM.

§ 44; Bonpocsl
U 3aganue Ne
3,7,8,10, 12,
14 (6), 15.
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Menn

Menp. Haxoxnenue B npupone. buo-
morudeckas posib. DuU3NYeCKue W
XUMHYECKHE CBOWCTBA Meau (B3au-
MOJICIICTBHE C KHCIOPOIOB, XJIOPOM,
Cepoil,  KHUCIOTaMH-OKUCIUTEISMH,
xmopuom xenesa (I11)). [omyuenue
u npuMmeHenne menu. OKcuI M TUA-
pokcun meau (I1). IMomyuenue oxcu-
na meau (1) BOCCTaHOBIIGHMEM THJI-

OOBACHATHL 3aBUCHUMOCTL CBOICTB Me-
1 OT €€ CTPOEHMs. XapaKTepHu30BaTh
BaOXKHEWINE (U3UIECKHE W XUMHYE-
CKHE CBOMCTBAa MeIU U €€ COCIMHEHHUIA.
CoIocTaBiasITh XUMHYECKHE CBOMCTBA
MeIu U €€ COeOMHEHHMI ¢ 00JIacTIMU
MpuUMeHeHus. XapaKTepu3oBaTh MPO-
MBIIJICHHBIE CIIOCOOBI MOTYYSHHS Me-
1u. ccnenoBaTh CBOMCTBA M3YYaeMBbIX

§45; Bonpocsl
" 3amanusa NeS
(a), 9,11, 13,
14, 17. Ilon-
TOTOBUTHCS K
BBITIOJTHEHUIO
MIPaKTUYECKON
paboTbr Ne6
«Ilonmyuenne




pokcuna meau (1) raroxo3oit. [Tony- | BemectB. HaOmonate JAeMOHCTpHpYe- | MEIHOTO Ky-
yeHue xjaopuaa u noauaa meau (1). MbI€ U CaMOCTOSITEJIbBHO IPOBOAMMBIE | IOPOCAy.
JlabopaTopuslii onbIT 24. CBoiicTBa | onbiThl. HabmiogaTe XuMHYECKHE pe-
Me/IH, €€ CIJIABOB U COEIUHEHHIA. aKIMM U OIMHCHIBATH MX C IOMOIIBIO

poaHOro s3bika U s3plka xumuu. Co-

OnroaTh MpaBUiia M MpUEMbl Oe3omac-

HOM paboThl C XMMHUYECKUMH Belle-

CTBaMHU U J1abOpaTOpHBIM 00OpYI0Ba-

HUEM.

53 IIpakTnueckas pado- | Pemenue 3amau mo monydeHuto 3a- | [IpoBoauTe xumuueckuit sxcnepuMent | OpopmMuTh
Ta Ne6. «IlosydeHue | TaHHBIX BEIIECTB (MEQHOrO KYINOpPO- | IO MOJIYYEHHUIO 3aJaHHBIX BEIIECTB. | IPAKTUYe-
MEJHOr0 Kymnopoca ca). HabGnmroate ¥ ommchIBaTh CaMOCTOS- | CKYIO paboTy,

TEJIbHO MPOBOJMMBIE OIBITHI C MOMO- | 3aIIOJHUTH
IIbI0 POJHOTO SI3bIKA U SI3bIKA XUMUU. | TAOIHILY.
[enate BBIBOABI 110 pe3yJsibTaTaM Ipo-

BEJICHHBIX XUMHUYECKHX oOmbIToB. Co-

0JIr0/1aTh MpaBWJIa U MPUEMBI Oe3o0mac-

HOM paboThl C XHMHUYECKUMHU Belle-

CTBaMH U JIabOpaTOpHBIM 000py/I0Ba-

HUEM.

54 Cepebpo Cepebpo. Duznuecknie u xumude- | OOBSICHATH 3aBUCUMOCTH CBOMCTB ce- | §46; BOIIPOCHI
CKHE CBOWCTBa (B3auMOJeWcTBUE C | pedpa OT ero CTpoeHus. XapaKTepu3o- | U 3aJaHus
CEpOBOJIOPOIOM B NMPHUCYTCTBUU KHC- | BaTh BaKHEWIIHE (u3ndeckue u Xumu- | Ne4, 6, 8-10
J0poJia, KUCIOTaMU-OKHUCIMTENISIMU). | YeCKHE CBOMCTBa cepeOpa u ero co- | (a).
Ocaxnaenne oxcuga cepebpa mnpu | enuHeHH. COMOCTaBIATh XUMHUYECKUE
JeWCTBUU LIEJIOYN Ha COJM cepedpa. | cBoicTBa cepedpa U ero CoeIMHEHHH C
AMMuakatel cepedpa Kak OKHCIUTe- | obmacTsaiMu npuMmeHeHus. Habmonath
mu. KauecTBeHHas peakiiys HAa MOHBI | U ONMMCHIBATH J€MOHCTPUPYEMBIE OIIbI-
cepebpa. [Ipumenenue cepedpa. THIL.

Jemouncrpanun. Breiienenue cepe6-
pa 13 ero cojen 1eHCTBUEM MEH.

55 3o510TO 3onoto. ®uznueckue U xumudeckue | OOBACHATH 3aBUCUMOCTh CBOMCTB 30- | § 47; BOIIpPOCHI
CBOMCTBa (B3aMMOJICUCTBHE C XJIO- | JIOTA OT €ro CTpOeHHUs. XapakTepus3o- | U 3amanus No
poM, «Ilapckoii Boakoi»). 3oso- | BaTh BaxHeWue Gusnueckue U xumu- | 4, 7-10 Ha c.
TOXJIOPOBOJIOPOJHASI KHCIOTA. ['MII- | YECKHE CBOMCTBA 30JI0Ta M €ro coenau- | 222  y4eOHH-




poxcun 3omota (l11). Kommiekcsr 30-
nota. CriocoObl BbIIETICHUS 30JI0Ta U3

HeHuil. COIIOCTaBIATh XHMHUYECCKUE
CBOIICTBA 3070Ta C 00JACTIMHU Impume-

Ka.

30JI0TOHOCHOM 1opobl. [Ipumenenne | HeHus.  XapakTepuzoBaTh  CHOCOOBI
30J10TA. BBIZICJICHHSI 30JI0Ta W3 30JOTOHOCHOM
IOPOJIbIL.
56 Huuk [unak. duszmveckne u xumuueckue | OOBACHATH  3aBUCUMOCTh  CBOMCTB | § 48; Bompochl
CBOMCTBa (B3aMMOJIEHCTBUE C Tajo- | LMHKA OT €r0 CTPOEHUs. XapakTepuso- | U 3anaHus Ne
reHaMH, KUCJIOPOJOM, CEpOH, BOJIOH, | BaTh BakHEHMe husndeckue u xumu- | 2, 6, 7, 9, 10.
pacTBOpamMH KHUCJIOT U IIeJouel). | YeCKUE CBOMCTBA LIMHKA U €r0 COEIU-
[lonydyeHne W mnpuMEHEHHE LHHKA. | HEHUH. XapakTepu3oBaTh  CIOCOOBI
AMQOTEpHOCTh OKCHJA M TUAPOKCH- | OJy4eHHs IuHKa. COIMOCTaBIsATh XU-
Ja IMHKA. BakHeillye conu IMHKa. | MUYECKHUE CBOMCTBA LIMHKA U €ro co-
JlabopaTopHble onbIThbl. CBOWCTBa | €AMHEHUN C O0JACTSIMHU MPUMEHEHUSI.
LIMHKA U €r0 COCIMHEHUIA. HccnenoBath CBOMCTBA  HM3y4aeMbIX
Beulects. HalOmiomate u  omnuceiBaTh
CaMOCTOSITEJIBHO IIPOBOJUMBIE ONBITHI.
Habmronate XUMUYECKHE peakuuu Hu
ONUCBHIBaTh MX C IMOMOMIBIO POJHOTO
sa3bIka M s3bIka xumun. CoOmroaaTh
MpaBWJia U MpUEMbl Oe3omacHoi pabo-
ThI C XUMUYECKHUMH BEIIECTBAMU U Jia-
O0opaTopHBIM 000PYIOBAHUEM.
S7 Pemenue 3anad u Bbl- | BeimonHenue ynpaxhHenuil no teme | CoctaBinsaTh ypaBHeHMsI peakuuid, c | [loBroputh
MOJIHEHUE yNpakHeHul | « MeTamibl MOOOYHBIX MOATPYII», HA | IOMOIIBIO KOTOPBIX MOXHO OCyIIe- | y4eOHBIH Ma-
mo TemMe «MeTamibl | COCTABICHHWE YPaBHEHWH peakIuil, | CTBUTh IEMOYKH NpeBpamieHuii Be- | Tepuan § 38-

OOOYHBIX MOATPYTII»

COOTBETCTBYIOIIMX 33JaHHBIM  Iie-
IIoO4YKaM IIpeBpaileHuil. Pemienue
pacueTHBIX 3a1ad MO0 XUMHUYECKUM
(dbopMysiaM U ypaBHEHUSIM.

mectB. OcCylIecTBIATE pacyeTbl 110
XUMHYECKUM ypaBHEHUsAM. lcmnonb3o-
BaTh AJITOPUTMBI [IPU PEIICHUH 3a1a4.

48; BoOmpoCHI
n 3agangnsa Ne
4 (k) mocne
§41, Nel3, 14
(B) mocne §44,
Nel5  mocne
§45; moaroro-
BUTHCS K
[IPaKTUYECKOU
pabote Ne7. .
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IIpakTnueckas paodo-
Ta Ne7. DkcnepuMeH-
TaJIbHOEe pelleHue 3a-
a4 mo reme «MertaJj-
Jbl MNOOOYHBIX MOJ-
rpynin»

PemreHne skcniepUMEHTAIBHBIX 33124
no teme «MeTajuibl MOOOYHBIX MOA-
TPy

IIpoBOAUTE XUMHUUYECKUM DKCIEPUMEHT
[0 TOJyYEHHUIO TUIPOKCHUIA Kele3a
(1), ruapoxcuna xenesza (1), xmopuna
xenesa (1), okcuma meau (1), HuTpaTa
menu (1), ruapoxcuma xpoma (1),
THIPOKCHIAa IMHKA, XpoMara Kajusl.
IIpoBOUTE XUMHUUYECKUM SKCIEPUMEHT
[0 OMNpEeNICHNUI0 Ka4yeCTBEHHOI'O CO-
CTaBa XJopuaa M cyibdara xenesa
(1), naeHTH(UKAIIMH HOHOB METALIOB
MOOOYHBIX MOATPYMII C TOMOIIBIO Ka-
YeCTBEHHbIX peakuuii. [IpoBoauTs xu-
MHYECKHM JKCIIEPUMEHT II0 HCCIeno-
BaHHI0O aM(OTEPHOCTH THUAPOKCUIA
xpoma (1) u ruapokcuaa uunka. Ipo-
BOJUTh XUMHUYECKUI IKCHEPUMEHT IO
HCCIIEA0BAHUIO B3aMMOJECHUCTBHS XJIO-
puna xenesa (1) ¢ muxpomarom kaaus
B kucnou cpexne. [IpoBoauts xumuue-
CKUHM HKCIEPUMEHT 110 OYHCTKE XKele3a
OT pkaBuMHBL. HabmogaTe U ONuCHI-
BaTh CaMOCTOSITENIbHO TMPOBOMMBIE
OTIBITHI C TIOMOIIBIO POJHOTO SI3BIKA H
A3bIKa XMMHUU. JlenaTh BBIBOJBI MO pe-
3yJbTaTaM IMPOBEACHHBIX XUMHUECKUX
onbiToB. CoOMI0/1aTh MpaBUiia U MpHUe-
Mbl 0Oe30macHOil padoThl € XUMHYE-
CKMMH BeNIECTBAaMH U J1a0OpaTOPHBIM
000pyI0BaHUEM.

IIOATrOTOBUTH-
csl K TpaKTH-
4ecKoil pado-
Te Ne8.
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IIpakTnueckas paodo-
Ta Ne§. «llonyuyeHnue
cosid Mopa»

Pemenne 3amau mo MOMy4YeHUIO 3a-
JaHHBIX BemiecTs (conmm Mopa).

[TpoBOANTh XUMUYECKHI SKCIIEPUMEHT
M0 TIOJNIYYCHUIO 3aJaHHBIX BEIICCTB
(comu Mopa). HabmiogaTh u OmuchI-
BaTh CAMOCTOSTEIBHO TIPOBOJIUMEIC
OTIBITHI C TOMOIIBI0 POAHOTO SI3bIKA U
si3pIKa XUMHHU. JleaTh BBIBOJBI IO pe-

MOBTOPUTH  §
26-36; Bompo-
CBI 1 3aJ1a-

Husg Ne 11 (1)
rnocie §29,
Nel5  mocne




3yJibTaTaM MPOBCACHHLIX XHUMHUYCCKHUX
orbiToB. CoOMIOAaTh MpaBHUia U MpHe-
MBI 0€30macHOi paboTBl C XHMHYE-
CKMMH BELICCTBAMH M J1a0OpaTOPHBIM
000pyI0BaHUEM.

§35, Ne7,12
mocie §36.

60 1 O6oOmaromee mnoBTO- | Pemenne 3amady  u  BeimosiHeHHWE | COCTaBIATh CpaBHUTENIbHBIE M 0000- | [ToBTOpHUTE §
perue mo Teme «Me- | ynpaXHEHUH, MO3BOJSIOMIMX CHCTe- | maromue cxemsl. [IpoBoauts pacuersl | 26-36 u 38-48
TaJLTBD) MaTH3UpPOBATh M OOOOIIUTH TMOJIy- | IO XUMHUYECKUM (POPMYJIaM U ypaBHe- | yUeOHHKA.
YEeHHBIE 3HAHUS 110 TeMe «MeTamnbly. | HusM peakuuid. OcymecTBisTh mo3Ha- | [loaroroBuThb-
BaTCIbHYI0 PEQIICKCUIO B OTHOIICHHH | CI K  KOH-
COOCTBEHHBIX JIOCTH)KEHUH B IIpOLECCE | TPOJIIBHOM pa-
pelieHus Y4eOHBIX M ITO3HABATEIbHBIX | OOTe.
3ajad.
61 1 KontponbHast pabota | KonTpons 3Hanuit mo teme «Metan- | OCymecTBIsATh MO3HABATEIBHYIO pe-

Neo2 mo Teme «Merai-
JIBD»

JIBI»

(bexcuio B OTHOIIEHUH COOCTBEHHBIX
JOCTH)KEHUH B TPOLECCE PEIICHHS
y4eOHBIX ¥ MIO3HABATEIHHBIX 3a/1a4.

TEMA 5. CTPOEHUE BEIIECTBA (8

4acoB)

62 1 SAnpo aroma. fAnepusie | Ctpoenue atoma. Hykmunpl. M30t0- | O600maTe MNOHATHS «sIpo», «mpo- | § 50; Bompocsl
PEaKIMH. nbel. TUIBI paJUakTUBHOTO paclaja. | TOH», «HEHTPOH», «U30TONBI», «HYK- | U 3amaHus Ne
Tepmosinepublii  cunTe3. OTKpeITHE | TMABD. XapakTepu3oBaTb cTpoenue | 1, 4,5, 7.
HOBBIX ~ XMMHYECKHMX  3JIEMEHTOB. | aTOMHOrO sjpa. Pa3nn4ate TepMHHBI
SAnepusle peakuuu. [Ipumenenne pa- | «<HYKIUABD U «M30TONBDY. XapaKTepu-
JUOHYKIMIOB B MeAMIMHE. MeTox | 30BaTh TUIBI PAaJUOAKTHUBHOIO pacla-
MEYEHBIX aTOMOB. Jla, TUOBI sIAEPHBIX peakiuil. Onuchl-
BaTh IOJIy4YEHHE HOBBIX 2JIEMEHTOB I10-
CPEICTBOM SIIEPHBIX PEAKIHil.
63-64 |2 OnexktpoHHble KOH(H- | KBaHTOBBIE uMcna. ATOMHas opOM- | XapakTepu3oBaTh COCTOsHUE 3JeKTpo- | [locne mepBo-

rypamuu aToMOB.

Taib. PacnpeneneHue 3JeKTpOHOB 110
JHEPreTHYECKUM YPOBHSIM B COOT-
BETCTBUU C IPUHIOUIIOM HanMEHbBIIIEH
SHEPIHH, NPABHIOM XYHIA U TPHH-
uunom [laymu. OcoGeHHOCTH CTpoOe-
HHS DHEPreTUYECKHX YPOBHEH aTo-
MOB  O-ameMeHTOB.  DieKTpOHHast

Ha B arome. O000mAaTs MNOHIATUSI
«ANEKTPOHHAs KOH(UTYpaIus»,
«OHEPTETUYECKUN YPOBEHBY, «aTOMHAs
opOuTanb». XapakTepu3oBaTh KBaHTO-
Bble uuncia. PopMynupoBaTh Oa3z0BbIE
MPUHLUIIBI  PACTIPEACIICHUS DIIEKTPO-
HOB 110 opOutansiM. CpaBHUBATh aTOM-

ro ypoka - §
52; BOMpPOCHI
n 3amaHus Ne
2-6, 9;

[Tocne BTOpO-
ro Yypoka -
§52; Bompocsl




KoH(pUTyparus atoMa. IJICKTPOHHBIC
KOH(MUTYpalMi MOJIOKUTEIbHBIX U
OTpULIATENILHBIX HOHOB. BaneHtHble
3JEKTPOHBI.

HbIC OpOWTANM, HAXOJSAIIUECS Ha pas-
HBIX OSHEPreTUYEeCKHX YpPOBHAX, IO
dbopMe u dHEpruu. XapakTepus3oBaTh
BaJICHTHbIE BO3MO>XHOCTH aTOMOB XH-
MHUYECKHUX JIEMEHTOB.

u 3aJaHusg

Ne7-10.

65 KoBasieHTHast cBsi3p M | DNEKTpOHHAs TpUpoja XumMudeckoid | KoHKpeTu3npoBaTh MOHATHS «XUMH- | § 53; Bompockl
CTPOEHHE MOJIEKYL. CBsi3M. Bujabl XUMHYECKON CBSI3U. | HecKas CBA3bY, «BAJICHTHOCTBY». | U 3ajaHus No
KoBasieHTHast cBs3b M ee xapakTepu- | O000maTh MOHATHS «KOBaJeHTHas He- | 1—3, 5.
CTUKH (PHEprusi CBSI3U, IJIMHA CBS3H, | MOJSPHASL CBSI3b», «KOBAJEHTHas IIO-
BaJICHTHBI YTOJ, KPAaTHOCTb CBS3H, | JspHAs CBs3b». OOBACHATH MEXaHU3-
MOJISIPHOCTD, TOJIApU3yeMocTh). Ko- | Mbl 00pa3oBaHus KOBAJCHTHOM CBS3H.
BAJICHTHAs HeNoJisipHass U moJisgspHas | OMUChIBaTh  XapaKTEPUCTUKH  KOBa-
cBs3b. OOMEHHBIE U  JIOHOPHO- | JEHTHOH cBsi3u. IIpenckaswiBath Qop-
aKLENTOPHBI MEeXaHU3MbI 00pa3oBa- | MyJly MpOCThIX MOseKyl. HabmonaTs u
HUS KOBAJICHTHOM TMOJISIPHOM CBSI3H. | OMHCHIBATH JIEMOHCTPUPYEMBIE MaTe-
['eomeTpuss MONEKyIbI. puUanbl.
JdemoncTpanuu. Mojienu MOJIEKYJI.
66 Honnas cBsa3b. Ctpoe- | Xumudeckas cBsi3b. MoHHas cBs3b. | O000mATh MOHATHS «HOHHAS CBS3bY, | §54; BOMPOCHI
HU€ HMOHHBIX KpHUCTaid- | CTpoeHHe TBEPHABIX TeNl. THIBI KpU- | «KPUCTAJUIMUECKAsT PEIIeTKa», <«dJie- | U 3a1aHus
JIOB. CTAJUTMYECKHUX DPEHIETOK MOHHBIX CO- | MEHTapHas sueiika». OObsacHATE Me- | Nel, 2,6, 7.
equHeHui. [lonstue o0 snemeHTap- | XaHU3MbI 00pa30BaHUS HOHHOW CBSI3H.
HOH sYEHKe. XapakTepu3oBaTh THUIIbI KpUCTaJUIAYE-
demoncTpanuun. Kpucrammueckue | CKUX PEMIETOK HMOHHBIX COEIMHEHUH.
pEIIeTKU. HabnronaTe ¥ onuchiBaTh 1€MOHCTPH-
pyeMbIe MaTepUabl.
67 Merammdeckas cBs3b. | XUMUYeCKas CBs3b. Mertamumueckas | O000mare MOHATHE «MeTaumueckas | § 55; 3akoH-
Kpucrannuueckue pe- | CBS3b. Crpoenue tBepabix Ten. Kpu- | cBsizb». OOBSCHATh MEXaHU3MBI O00pa- | YUTh  3aroJi-
ITETKH METAIIOR. CTAIUTMYECKHEe UM aMop(dHBIE Tena. | 30BaHUS METAUTMYECKOW CBs3M. Xa- | HeHHue  Tab-
Tunbel KpUCTAUIMUECKUX PEIIETOK | paKTepHU30BaTh THUIBI KpucTaude- | ymim.  [loaro-
METaJLJIOB. CKHUX peleTok MeTtaiaoB. Habmrogath | TOBUTH CO00-
demoncTpanuu. Kpucrammueckue | 1 ONMUCHIBaTh JAEMOHCTPUPYEMbIC Ma- | IICHUS.
PEIIETKHU. TEepUaIbL.
68 MexMOoJIeKyIsIpHbIE MexMOoJIeKyIsIpHBIE B3aMMOJIei- | XapaKkTepu30BaTh THUIBI MEKMOJIEKY- | § 56; BOmpock!
B3aUMOJIEHCTBHS. cTBUsl. BogoponHas cBsi3b U ee BiIUs- | JIIpHOTO B3ammojeicTBus. O0o0maTh | U 3amanus No

HUE Ha CBOICTBa BEIECTBA.

MOHSITHE «BOJOPOJIHAS CBsI3bY. OOBsIC-

1, 4-6, 8.




HSATh MEXaHHU3MBI 00pa3oBaHUS BOJO-
POIHOM CBSI3U.

69

O0o0maromee MOBTO-
penue no teme «Ctpo-
CHHE BEIIECCTBA»

Pemenne 3amau W BBINOJHEHHE
YIPaKHEHUH, TMO3BOJSIONINX CHCTe-
MaTH3UpPOBaTh M OOOOIIUTH MOJTY-
YeHHbIC 3HaHMA 10 TeMe «CTpoeHue
BEIIECTBA»

CocraBisiTh CpaBHHUTEIbHBIE U 0000-
marone cxeMbl. [IpoBouTh pacuersl
0 XUMHUYECKUM (hopMmyraMm U ypaBHe-
HUSIM peakuuil. OCylecTBIsATh MO3HA-
BaTEbHYI0 PEIICKCUIO B OTHOIICHHUH
COOCTBEHHBIX JIOCTHIKEHUN B MPOIECCE
pelieHrs y4eOHbIX U TMO3HABATEIBHBIX
3a1a4.

§ 50, 52-56;
BOIIPOCHI u
3a1aHusd .

TEMA 6. TEOPETUUYECKOE ONIMCAHUE XUMHWYECKHWX PEAKIIMH (17 yacoB)

70 1 TennoBele  3ddektol | TermoBoit 3hdekT XuMHUYECKON pe- | XapaKTepu3oBaTh TeruioBble d3(Q(eKTh | § 57; BOMpoCk
XMMUYCCKHUX peakiuii | aKUUH. DJHIOTEPMHYECKHEC U 9K30- | XUMHYECKHX PEaKIHil. O6o00maTe 1mo- | U 3agaHus Ne
TEPMHUUYECKHE PEeaKIUuu. TepMOXUMH- | HATHS «IK30TepMHUYecKas peakius», | 1-5 (r-3).
gyeckue ypaBHeHus. [loHsTHE 00 3H- | «OHIOTEpMUYECKass peakuus». Onuchl-
tanpnuu. TeruioTa oOpa3oBaHUSI Be- | BaTb TEPMOXHUMHUYECKHE YypaBHEHUS
1ECTBA. peakuuii. PaccuuThIBaTh  TEIJIOBBIC
JleMoHCTpal UM, 3b(deKThl  XUMHYECKMX  PEaKIuil.
DKk30TepMUYeckne W dHAoTepMude- | OnpenensaTh TOHSATHE «IHTAIBIIND).
ckue peakuuu. TemsoBble siBieHus | OnpenensaTb TEmIOTh 00pa3oBaHUs
MIPU PaCTBOPEHUHU CEPHOM KUCIOTHI U | BemecTB. Habmogate M OMHCHIBATH
aMMMAYHOM CeIUTPBHI. JIEMOHCTPUPYEMBIE OTbITHI.
71 1 3akon ['ecca 3akon ['ecca u cmeactBus u3 Hero. | DopmynupoBarh 3akoH ['ecca m cien- | § 58; Bompocs!
DOHeprust CBA3H. CTBHS M3 Hero. PaccunThIiBaTh TEMJIOTHI | U 3agaHus No
peakuu vepe3 TeIioTel obOpasoBanus | 2, 3, 5, 8.
BeIIeCTB. PaccunThiBaTh TEIUIOTHI pe-
aKIMH Yepe3 DHEPTUH CBSI3H.
72 1 Outponusa. Bropoit 3a- | [lonsatue 06 sHTponuu. BTopoit 3a- | @opmynupoBaTh BTOpOM 3ak0H TepMo- | § 59; Bompocsl
KOH TePMOJIMHAMHUKHI KOH TePMOJAMHAMHKH. muHaMukd.  OmepupoBaTh TOHATHEM | M 3amaHus No
«QHTPOIUS». 2,3 nociue
§59; N4, 6,
7(a) rnocie
§58.
73 1 Oneprusa ['ub6ca wu | Oneprus 'm60ca m kputepunu camo- | XapakrepusoBarb HHepruto ['ub0ca | § 60; Bompocs

KPpUTCPUHU CAMOIIPOU3-

IIPONU3BOJIbHOCTH XUMHUYECKON pCak-

KaK TCPMOIAWMHAMHWYCCKYHO (I)yHKI_[I/IIO

A 3amaHus Ne




BOJIBHOCTH XUMHNYC-

CKHMX PEaKIIH.

UUA. DHTPONUUHBIA U HHTANBIHMI-
HBIN BKJIaJbI B 2HEepruto ['mooca.

[Iporuo3upoBarb BO3MOKHOCThH ITPOTE-
KaHHUS XMMUYECKUX PEaKIHil Ha OCHO-
BE€ HMEIONIMXCS 3HAHUW MO XHUMHYE-
CKOM TepMOJIMHAMHUKE. XapaKTepHu30-
BaTb KPUTEPUH CAMOIPOU3BOJIBLHOCTH
XUMHUYECKUX PEaKLUu.

3, 4.

74

Pemenue 3amau no te-
Me «XuUMHYecKasi Tep-
MOJIUHAMHKA)

Pemenue PAaCUCTHBIX 3a/1a4 IO TEMC
«XuMHudecKas TEPMOANHAMHKAY)

OcCyIIecTBIATh  pacyeThl  TEIJIOBBIX
3¢ (PEeKTOB XMMHUYECKHX pEaKIuid Ha
OCHOBE JIaHHBIX O TEIUIOTe 00pa3zoBa-
Hus BemecTB. [Iporno3umpoBarh BO3-
MOYKHOCTh MPOTEKAaHHUS XUMHUYECKUX
peakiuii Ha OCHOBE HMMEIOIIMXCS 3Ha-
HUW 110 XUMHYECKOW TEPMOJIMHAMUKE.
Hcnonb30BaTh ajaropuTMbl MpU pelie-
HUH 3a]1a4.

IToBTOpUTH
§57-60;  pe-
LICHUE 3a/]1a4.

75

CKOpOCTh XMMHUYECKOU
peakuuu. 3aKoH JeH-
CTBYIOIIIUX Macc.

CKOpOCTh XMMHYECKUX pEaKlMii, ee
3aBUCHMOCTh OT Pa3JIMYHBIX (PaKTO-
pPOB: TPUPOABl Ppearupyronux Be-
IIECTB, KOHIIEHTPAIIUN PEarupyronmx
BEILIECTB, TEMIEPAaTyphbl, HAITUYUS
KaTajau3aropa, IUIONIaJud IOBEPXHO-
CTH pearupymolrx BeIlIeCTB, BpeMe-
HU. Peakiium roMoreHHble U rerepo-
reHHbIe. 3aKOH JEHCTBYIOIMX Macc.
JdemoHcTpaumnu.

3aBUCHMOCTh CKOPOCTH PEAKIUU OT
MIPUPOJIBI BEIIECTB HA MPUMEpE B3a-
MMOJICHCTBUS PACTBOPOB PA3IHYHBIX
KHUCJIOT OJMHAKOBOW KOHIICHTPAIIUH C
OJIMHAKOBBIMU KyCOUKaMH IIMHKAa U
OJIMHAKOBBIX KYCOYKOB Pa3HBIX Me-
TajuioB (MarHusi, IIMHKA, XKele3a) ¢
pacTBOPOM COJISTHOM KUCIOTHI. B3au-
MOJEICTBUE PACTBOPOB CEPHOM KHUC-
JIOTBI C pacTBOpaMu THOCYJbdaTa

XapakTepu3oBaTh CKOPOCTh XHUMHUYE-
ckoit peakiuu. OOBSICHATH 3aBUCH-
MOCTh CKOPOCTH XHMHUYECKON pEaKIiu
OT pa3iauuHbIX (akTopoB. Popmyiu-
poBaTh 3aKOH JEHCTBYIOIIUX Macc.
Habmtonate 1 onMchBaTh J1IEMOHCTPH-
pyeMBbI€ OMBITHI.

§61; BOMpOCHI
u 3a/1aHus

Ne4-8.




HATpUs Pa3IM4YHON KOHLIEHTPALUU.
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3aBUCUMOCTh CKOPOCTH
peakuuu OT TemIepa-

TYpBIL.

[IpaBuno Bant-I'odda. Ilonstue 06
SHEPrUU aKTUBAIMU U 00 DHEPreTH-
YeCKOM Ipoduiie peakiuu.
JdemoncTpauuu. BsaumopelicTBue
pacTBOpPOB CEPHOM KHCIIOTHI C pac-
TBOpaMHU THOCYJIb(aTa HATPUS TpU
pa3IMyHOI Temmeparype.

OOBSCHATh  3aBHCHMOCTH  CKOPOCTH
XMMHUYECKOH peakUuu OT TeMIlepary-
pbl. OnpenensTh MOHATHS «TeMIepa-
TYpHBIH  KO3(pPHULIMEHT CKOPOCTHY,
«QHEPreTUYECKUN Oapbep», «IHEPTHUs
akTHUBanum». DOpMYIHPOBATH IPABH-
o Bant-I'ohda. OOBACHATE TPUUHHY
YBEIIMYEHUSI CKOPOCTH pEAKUUU IpH
HarpeBaHuu. HaOmoaaTh M ONKCHIBATD
JIEMOHCTPUPYEMBIE OTIBITHI.

§62; BOMpPOCHI
u 3a/1aHust
Nel, 2,4.,5.

77

Karamu3z. Karamusaro-
pHI

Karanuzatoppl u karanu3. AKTHUB-
HOCTh M CEJIEKTHBHOCThH KaTaJIH3aTo-
pa. I'oMOreHHBli W TeTepOreHHbIN
katanu3. Posb katanmzaropa B IpH-
poe M TMPOMBIILIEHHOM IPOU3BOJI-
ctBe. DepMeHTHI Kak OMOJIOTHYECKUE
KaTaJIu3aTOpHI.

JlaGopaTopublii onbIT 26. Karamnu-
TUYECKOE PAa3J0KEHHUE MEepOoKCcuaa
BOJIOPO/IA.

OnpenensaTs MOHATHS «KaTaJIN3», «Ka-
Tanu3aTopy», «PEpPMEHT»,  «aKTUB-
HOCTB», «CEJIEKTHUBHOCTb», «TOMOIECH-
HBI KaTallu3», «TETEPOreHHBbIM Kara-
au3». OObSICHATP MEXAHU3M JIEHCTBUS
KartanuzaTopoB. ONUCHIBATH MEXaHH3-
Mbl TOMOT'€HHOT'O U T€TEepOreHHOro Ka-
tanu3za. HaOmionate neMoHCTpupye-
MBIE U CaMOCTOSITEJIBHO NPOBOJNMBIE
onbITel. HaOmromath xumuueckue pe-
aKIMM W OIHCHIBATh MX C IOMOIIBIO
poaHOro s3bika U s3pika xumuu. Co-
OmoAaTh MpaBUila U IpUeMbl Oe3omac-
HOM paboThl C XMMHUYECKUMH Belle-
CTBaMHM M J1TaOOpaTOpPHBIM 000pyI0Ba-
HUEM.

§ 63, BOpOCHI
u 3amaHus Ne
1—3,6,7.

78

XUMHUYECKOE pPABHOBE-
cue. Koncranra paBHO-
BECHS.

OOpatuMble peakiuu. XUMHYECKOE
paBHOBecHe. KoHcTaHTa paBHOBECHS.

XapakTepHu30BaTb XMMHUYECKOE PaBHO-
Becue. CpaBHUBaTh oOpaTuMble U He-
oOpaTumble peakiuu. XapakTepu3o-
BAaTbh KOHCTAHTY paBHOBECHUA KaK KOJIU-
YECTBEHHYIO XapaKTEPUCTHKY I0JIO-
JKEHHUA XUMHNYECKOI'O paBHOBECHUA.
Onpenenars paBHOBECHBIH COCTaB C
IMOMOIIIBIKO KOHCTAHTBLI PAaBHOBCCHS.

§ 64; BompocCsI
n 3amaHus Ne
2,4,5,6, 11.
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[Tpunnun Jle latense

[Ipuamun Jle Ilarense. PaBHOBec-
HBbIC COCTOSHHS: YCTOWYHMBOE, HE-
ycroituuBoe, Oe3zpaznmuynoe. Cmerie-
HHUE XHWMHYECKOTO PAaBHOBECHS IO
NEHUCTBHEM pa3iMYHBIX (AKTOPOB:
KOHIICHTPAllUd PEareHTOB WM TPO-
IYKTOB pEaKIWH, JABIICHUS, TEMIIC-
patypsbl. Ponb cMmerieHus paBHOBECHS
B TEXHOJIOTMYECKUX MPOIECCcaX.

JemoHcTpanuu. 3aBUCHUMOCTh I10-
JIOKEHUS PABHOBECHS B CHCTEME
2NO2N204 oT TemMnepaTyphl.

®opmynuposars npuHuun Jle Illare-
ape. XapakTepHU30BaTh THUIIBI PABHO-
BeCHBIX cucteM. OOBACHATH 3aBUCH-
MOCTb IIOJIOKEHUSI XHMHUYECKOIO paB-
HOBECUSI OT PAa3JIMYHBIX (HAaKTOPOB.
IIpenckasplBaTh HaIpaBJIEHUE CMeEIle-
HUS XUMHUYECKOIO PpABHOBECHS IIpH
U3MEHEHUU YCIIOBUI IpOBeAEHUs 00-
paTUMOM  XHMHMYECKOM  PEaKLHH.
HaGnronate J1I€MOHCTpUpYEMbIE OIIbI-
THI.

HaGnronate M ONUCHIBAaTH CaMOCTOSI-
TEJIBbHO MPOBOAUMBIE ONBITHL C I0O-
MOILBIO POJHOrO sA3bIKA U SI3bIKA XU-
MUHU.

§65; BOMpOCHI
" 3aJJaHus
No2-7.

80-81

IIpakTnueckas pado-
Tta Ne 9. Ckopoctb

XHUMHYECKHUX peaxk-
11070/ 8 XuMHnueckoe
paBHOBecHe.

Pemrenue skcnepuMeHTAbHBIX 3a-
Ja4d Ha ompejerneHue (HakTopoB, BIH-
SFOIIUX HAa CKOPOCTh XHUMHYECKOM
peaku U MOJI0KEHUE XUMHUYECKOTO
paBHOBECHS.

IIpoBOIUTE XMUMHUYECKUM 3KCIIEPUMEHT
o ornpeneiaeHuo (akTopoB, BIHSIIO-
IIUX Ha CKOPOCTh XUMHYECKOW peak-
LIMA U TOJIO)KEHUE XMMHYECKOrO paB-
HoBecus. MccnenoBaTh yCIIOBHS, BIIH-
SIOIIME HAa CKOPOCTh XMMHMUYECKOW pe-
akunu. HMccnepgoBaTts ycCiaoBUS, BIIMS-
IOIIME€ Ha TMOJOKEHUE XHMHYECKOTO
paBHOBecusi. HabGmoate U onuchIBaTh
CaMOCTOSITENIbHO TPOBOJIUMBIE OIBITHI
C TOMOIIBIO POJHOTO SI3bIKA M SI3BIKA
XUMUU. JlenaTh BBIBOJIBI MO pe3yJibTa-
TaM TPOBEJACHHBIX XUMHUYECKUX OIIBI-
ToB. CoOnromaTe mpaBuUia TEXHUKHU
0€30MacHOCTH.

Odopmutsb
npaKkTuye-
CKYIO padory.

82

HNonHoe mpousBeneHue
BOJBI. Bonopoansrit
[OKa3aTelb.

HNonHoe npoussenenue Boabl. Bono-
ponnblid mokasarens (pH) pactBopa.
Pacuer PH pacTtBOpOB CHIIBHBIX KHC-
JIOT M IIEJOYEH.

XapakTepu3oBaTb MOHHOE IPOU3BEJE-
HHUE BOJbI, BOJOPOAHBIN MMOKA3aTElb.
IIpoBonute pacuer pH pactBOpoB
CHWJIbHBIX 3JIEKTPOJIUTOB. DKCIIEpPUMEH-

§66; BOMpPOCHI
n 3amaHus Ne
2-5.




TaJIbHO OIpPEACNATh KUCIOTHOCTh Cpe-
Jbl Pa3IMYHBIX PACTBOPOB, B TOM YHC-
ne u B ObITy. JleMOHCTpUpOBaTh 3Ha-
HUE IIPABWJI OKA3aHMs IEPBOM IIOMOIIH
IIpY [IONIAJJaHUU HA KOXKY pacTBOPOB C
BBICOKMM M HU3KUM pH.

83 Xumuueckoe paBHoBe- | PaBHoBecue B pacTBopax. Koncrantsl | XapakTepu3oBaTh XUMUYECKOE PaBHO- | § 67; BOPOCH

CU€ B PacTBOpax JUCCOLMAIUH CITa0bIX JIEKTPOIUTOB. | Becue B pacTBopax. Onpenenars moHs- | U 3ananus No
THS KKOHCTaHTa aucconuanumn». Uc- 1-5.
M10JIb30BaTh KOHCTAHTHI IUCCOLUALINN
JUISl pacyeTa paBHOBECHOTO COCTaBa
pactBopoB. [IpoBOIUTH pacyeTs 1o
XUMHUYECKUM (hOpMysiaM U ypaBHEHU-
M.

84 XuMUYecKue UCTOUHU- | ['allbBaHMUECKUN AJIEeMEHT (Ha MpH- OOBACHATH MPHUHIINIT JCHCTBUSI TAJb- § 68; Bompocsl

KM TOKa. DJIEKTpOJIN3. | Mepe anemeHTa Jlanusms). XuMuye- | BaHMUECKOI'O DJIEMEHTA, aKKyMYyJIsITO- | U 3aaaHus Ne
CKHE€ UCTOYHHUKH TOKA: FalbBaHUue- | pa. XapakTepu3oBaTh XUMHUECKUE Uc- | 2-5, 8.
CKHE DJIEMEHTBI, AaKKYMYJISITOPBI U TOYHUKH TOKa. OnpeaensTb NOHITUS
TOIUJIMBHBIE 3JIEMEHTHI. DJIEKTPOXU- «aHOI» U «KaToy». OnpenensTe NOHs-
MUYECKUH psAJl HAPSKEHUH (aKTUB- | THUS «CTaHJAPTHBIN 3JEKTPOAHBIN MO-

HOCTH) METAIJIOB. DIEKTPOIN3 BOA- | TEHLUA» U «IJEKTPOABIKYIIAS CHla

HBIX PACTBOPOB 2JIEKTPOJIUTOB. peakuumn». XapakTepu30oBaTh dJIEKTPO-

CraHmapTHBIN 3JE€KTPOAHBINA TOTEH- | JIU3 KaK OKUCIUTENIbHO-

nuai. BOCCTaHOBUTENBHBIN IpoIiecc. 00bsic-
HSTb IIPOLECCHI, MPOTEKAIOUINE IIPU
AJIEKTPOJIN3€E PACILIIaBOB U PACTBOPOB.
PackpbIBaTh MpakTUUECKOE 3HAUCHUE
AIEKTPOJIN3A.

85 O6o06maromiee nmoBTo- | Pemenue 3a1a4 u BHIOTHEHNE CocTaBisTh CpaBHUTENBHBIE U 0000- [ToBTOpUTH
penue no teme «Teo- YIPaXHEHUH, TO3BOJISFOIIUX CUCTE- jaronme cxemol. [IpoBoAUTE pacyeTsl | MPOAECHHBIN
pETUYECKHE OCHOBBI MaTH3UPOBATh U 0OOOLIUTH MOJTY- M0 XUMUYECKUM (POpMyJiaM U ypaBHE- | MaTepua,
XUMUID» YEHHbIE 3HaHUsA 10 Teme « TeopeTn- HUAM peakiuil. OCyIecTBIATh MO3HA- | MOATOTOBUTH-

YECKHUEC OCHOBBI XUMHUN)).

BaTEbHYIO PEIICKCHIO B OTHOIICHUHT
COOCTBEHHBIX JOCTHKEHHUM B TPOIECCE
pelieHus yueOHbBIX U MMO3HABATEIbHBIX

csi K TPaKTU-
Yeckoi pabo-
Te.




3ajad.

86

KounTponbnas pabora
Ne3 no teme «Teope-
TUYECKUE OCHOBBI XH-
MuUun»

KonTposb 3nanumii no teme «Teope-
TUYECKUE OCHOBBI XUMUM»

OcyIIecTBIIATh MO3HABATEIBLHYIO pe-
(JIEKCUIO B OTHOIICHUU COOCTBEHHBIX
JOCTHXKCHHU B IPOLIECCE PEIICHHS
y‘Ie6HBIX U IMIO3HABATCJIBHBIX 3aJa4.

TEMA 7. XUMMNYECKAS TEXHOJIOT'UA (7 yacos)

87 1 Hayunsle npuHIUIIBL OcHOBHbIE IPUHLUIIBI XUMUYECKON CuctemMaTu3upoBaTh 00IIME TPUHITH- § 69; Bonpocel
OpraHu3aly XumMuue- | TexHonoruu. OOmme npeicTaBieHus | bl HAyYHOW OpraHu3allii XUMHUYECKO- | U 3aJaHus
CKOT'O ITPOU3BOJICTBA O MIPOMBIIIJICHHBIX CIIOCO0aX MOJTy- r'o MPOU3BO/ICTBA. Ne 2, 8, 10.
YEHHS] XUMUYECKUX BEIIECTB. [ToaroroBUTH
cooO1ieHue.
88 1 [TpousBoncTBo cepHoii | [Ipon3BOACTBO CEpHOI KHCIOTHI KOH- | XapaKTepu30BaTh mpoiecc mpousBoa- | § 70; Bompockl
KHCIIOTbI TaKTHBIM CIIOCOOOM. XHUMHU3M TIPO- CTBa CEpHOM KUCIOTHI. ONKCHIBATh u 3agaHus Ne
recca. CoIpbe 17151 MPOU3BOACTBA KOKIYI0 cTafuio npousBoactea. O6s- | 4, 5,9; nox-
cepHOil KucinoThl. TexHomornyeckasi | SCHATH yCJIOBUS IPOBEACHUSI XUMUYE- | TOTOBUTbH CO-
cXeMa Ipoliecca, MPoLecChl U anmna- | CKUX PeakIIMid, JIeKaIIuX B OCHOBE MO- | OOIIeHHE Ha
paTsbl. Jy4yeHHs cepHOM KUCoThl. OnuchiBaTh | TeMy «TexHo-
JdemoncTpanuu. Ceipbe 175 MPOU3- | XUMUYECKUE PEAKIIUH, JIEKAIIHUE B OC- | JIOTUYECKUE
BOJICTBA CEpHOM KUCIOThI. Monenb HOBE MOJTYYEHUs] CEPHOU KHUCIIOTHI, C CBOICTBA U
KMIISIILETO CIIOS. MCIIOJIb30BaHNEM POIHOTIO S3bIKA U o0J1acTH Mpu-
s13bIKa XUMUU. OOBSICHATH CIIOCOOBI MEHEHUS aM-
3aIUTBI OKPYXKAIOLIEH CPENbl U YENIO- | MUAKa.
BEKa OT MPOMBIIIEHHBIX 3arpA3HEHUH.
HaGnronate 1 onuchIBaTh J€MOHCTPH-
pyeMble MaTepHalbl.
89 1 IIponsBoncTBo ammua- | [IponsBoncTBo amMmmuaka. XUMHA3M XapakTepH30BaTh Mpoliecc MpousBoa- | § 71; Bompocsl

Ka

npouecca. OnpeneneHre ONTUMallb-
HBIX YCJIOBHM MPOBEACHUS pPEaKIiHy.
[IpuHOM NUPKYISAIUN U €70 pean-
3a1usl B TEXHOJIOTUYECKOH cxeme.

crBa aMMHuaka. OOBACHITHL ONTUMAJIb-
HBIE YCJIOBUS TPOBEACHUS XUMHUYECKUX
peaKIuii, JIeXxKaIIMX B OCHOBE TOJTyde-
HHUA aMMuaka. OnHCBIBaTh XUMHYe-
CKHE peaKIIiH, JISKAITUe B OCHOBE MO-
JyYEeHUs] aMMHUaKa, ¢ UCIOJIb30BaHUEM
POHOTO S3bIKA U si3bIKa XUMUU. O0B-
SICHATBH CIIOCOOBI 3aLTUTHI OKPYKA0-
1IEH CPebl M YEJIOBEKA OT MTPOMBIIII-

u 3agannsa Ne
2,7, 8. Ilox-
TOTOBHUTE CO-
oO1eHue
«TexHonmorn-
YyeCKHUe CBOM-
CTBa, BUbI
YyT'yHOB U
001acTH UX




JICHHBIX 3arpsi3HCHUM.

IMPUMCHCHU .

90

[IpousBocTBO UyryHa

Mertayprus. YepHasi MeTauTyprus.
[IpousBoacTBo uyryHa. /JoMmeHHbIN
nporecc (CbIpbe, yCTPOUCTBO TO0MEH-
HOM Ie4H, XUMHU3M MpolLecca).
Hemoncrpauuu. JKeneznas pyna.

XapakTepHu30BaTh MPOIIECC MPOU3BO/I-
cTBa uyryHa. OnuchIBaTh XUMUYIECKUE
pEeaKInH, JIe)KAIHEe B OCHOBE MOJTyYe-
HUS aMMHaKa, C UCIIOJIb30BAHUEM POJI-
HOTO S3bIKA U s13bIKa XUMHUH. OOBsiC-
HSTBH CIIOCOOBI 3aIIUTHI OKPY KaOIIEH
Cpelbl ¥ YeJIOBEKa OT MPOMBIIUICHHBIX
3arpsisHeHuil. Habmonats u onucel-
BaTh JIEMOHCTPUPYEMbIC MaTEPUAIIBI.

§ 72, BOIpOCHI
u 3aganna Ne
7-9. Iloaroro-
BUTHL COOOIIIE-
Hue «TexHo-
JIOTUYCCKHE

CBOICTBa, BH-
bl CTAJICH U
obmacTh  HMX
PUMCHCHUS.

91

HpOI/ISBO,I[CTBO CTajlau.

[Tpon3BOACTBO CTAJIM B KUCIIOPOTHOM
KOHBEPTEPE U B AJICKTPOIICUaXx.
JemoncTpamuu. OOpasiibl CIJIaBOB
JKelesa.

XapakTepu30BaTh MPOLIECC MPOU3BO/-
crtBa ctand. OnuceIBaTh XUMUYECKUE
peaxiuu, Jexaliue B OCHOBE MOJIyyYe-
HUS aMMHAaKa, C UCTI0JIb30BaHUEM POJI-
HOTO sI3bIKa U s13bIKa XUuMuU. O0bsic-
HSTBH CIIOCOOBI 3aIIUTHI OKPY KAIOIIEH
CpeIbl U YeTIOBEKa OT MPOMBIIIJICHHBIX
3arpsisHeHui. Habmronath u onuck-
BaTh JIEMOHCTPUPYEMBIE MaTEPHUAJIbI.

§ 73, BOpOCHI
u 3amaHus Ne
1-3,5, 6.

92

[IpombIIeHHBIN Op-
raHUYeCKUMN CUHTE3

[IpomblinIeHHast OpraHuYecKas Xu-
Musi. OCHOBHOM M TOHKUI OpraHuye-
ckuii cuate3. Hanbomnee KpynmHOTOH-
Ha)KHBIEC IIPOU3BOJCTBA OPraHUYe-
ckux coenuHeHui. [Ipons3BoacTBo
MertaHouna. [loaydeHnue ykcycHon
KUCIOTHI. ChIpbe 1711 OPraHUYEeCKOU
npomsliieHHOCTH. [Ipobiema orxo-
JIOB U TOOOYHBIX MMPOTYKTOB.

CpaBHUBaTh OCHOBHOM U TOHKHI1 Op-
raHUYEeCKUU CUHTE3. XapaKTepru3oBaTh
MPOLECC MPOU3BOACTBA METAHOJIA.
OnuceIBaTh XUMUYECKHE PEAKLIUH, JIe-
JKaIIre B OCHOBE MOJyYeHUs aMMHAKa,
C UCIOJIb30BAHUEM POJIHOTO SI3bIKA U
s13pIKa XUMUH. OOBSACHATE CIIOCOOKI
3alIUTHI OKPY KAIOIIEH Cpe/ibl U Yello-

BCKa OT MPOMBIINIJICHHBIX 3arpﬂ3HeHHfI.

§ 74, Bompochl
" 3amanus Ne
2,5,7.Co-
CTaBUTb ypaB-
HEHUsI peak-
UH.

93

XUMHYECKOE 3arps3-
HEHUE OKPYKAIOIIeH
cpenbl. «3eleHas
XUMUSL.

XUMHUYECKOE 3arps3HEHHE OKPYKa-
FONIEH Cpeabl U €ro MOCIEACTBHUS.
Dkojorus 1 npobiaemMa oXpaHbl
OKPY’KaIOIIEH Cpefibl. «3eTeHas Xu-
MUS.

XapakTepu30BaTh OCHOBHBIE (PAKTOPHI
XUMHUYECKOTO 3arpsiI3HEHUS OKPYKar0-
et cpenbl. OnpeaensTh ICTOYHUKU
XUMHUYECKOTO 3arpsI3HEHUS OKPYKaro-
e cpelbl U apryMEHTHPOBAHO Mpei-
Jarath cmocoOsl X oxpansl. Onpee-

§ 75; BOTIPOCHI
n 3amanus Ne
3-5.




JIATH NOHSATHE «3eJIeHass» XUMHUI. Xa-
paKkTepr30BaTh OOITUE TPUHIIUIIBI «3€-
JICHOI XUMHH.

TEMA 8. XMMMsI B TIOBCEJIHEBHOM )KWU3HU (4 uaca)

94

1

XUMHUSA U,

Xumus nuany. XKupel, 6enku, yrie-
BOJbI, BUTAMUHEI. IIn1ieBEIe 100aB-
KH, UX KJIaccu(uKamus. 3arnpenieH-
HBIE ¥ pa3pEeIICHHBIE TTUIIEBBIC J10-
0aBKHU.

Jdemoncrpanumn. [Iuiessie kpacute-
JIH.

XapakTepru30BaTb OCHOBHBIE KOMIIO-
HEHTHI UIIU — OCJIKHU, )KUPBI, YTIIEBO-
Ibl, BATAaMUHBL. ONIUCHIBATH XUMUYE-
CKHUE peakIH, JexKaliue B OCHOBE 10-
Jy4eHHUs u3ydaeMbIx BeniecTs. Kiac-
CU(UIMPOBATH U XapaKTepU30BaTh
numieBsie Jo0aBku. [Iponaranaupo-
BaTh 3/10pOBBIN 00pa3 xu3HU. Hcnons-
30BaTh NOJyYEHHbIE 3HAHUS IIPU MIPU-
MEHEHUU Pa3JIMYHBIX BELIECTB B OBITY.
Habro1aTh ¥ ONIUCHIBATH JJEMOHCTPH-
pYyEMbI€ OIBITHL.

§ 76, BOTIpOCHI
U 3aganusa Ne
1,3,4,9, 10.

95

JlekapcTBEeHHBIE Cpell-
CTBa

Xumud B meauuuse. [lonstue o
(hapMmareBTHUeCKOM XUMUHU U (hapma-
kosoruu. Pa3zpabotka nexapcts. Jle-
KapCTBEHHBIE CPEICTBA, UX KJIACCH-
¢ukauus. [TporuBoMuKpoOHBIE Cpe-
cTBa (Cynb(aHuIaMUIHbIE TIpenapa-
Thl U aHTUOMOTUKHN ). AHATIBI'€TUKHI
(acniuupH, aHaNbIUH, APALIETaMOI,
HapKOTHYECKUE aHAIBIeTUKH). Bsi-
Kymue cpeacrtsa. [Ipobiemsl, cBs-
3aHHBIE C IPUMEHEHHUEM JIEKapCTBEH-
HBIX IpenaparoB. BpeaHbie npuBbIy-
KM ¥ PaKTOPBI, pa3pyIIAoIne 3/10-
poBbe (U30bITOUHOE OTpEOIeHNE
KUPHOU NMHUILHU, KypeHHue, ynoTpeo-
JICHUE JIKOTOJIsl, HAPKOMAHUsA).

XapakTepu3oBaTh POJIb XUMHUH B CO-
BPEMEHHOW MeIUIMHE. XapaKTepu3o-
BaTh 3aJ1a4u, CTOSIIHE repes papma-
[EBTUYECKON XUMHEH U hapMaKoIOTH-
eit. Knaccudunmponats geKapcTBEH-
HbIe cpencTBa. OcBauBaTh HOPMBI IKO-
JIOTUYECKOTO U 0€301acHOro obpariie-
HUS C IEKAPCTBEHHBIMU TIpETIapaTaMH.
HUcnonb3oBarth MMOJIYUYCHHBIC 3HAHUA
pu pUMeHeHnu Jekapcts. [Ipoma-
raHIMPOBATh 3/I0POBBII 00pa3 KU3HU.

§ 77; BompocChI
H 3amanus Ne
2,3,5, 7.

96

Kocmernueckue n
napdromMepHbIe cpel-
CTBa

KocmeTrnueckue u nappromepHbie
cpeacTsa

XapakTepu3oBaTh KOCMETUYECKHE U
napdromepnsle cpeactna. [Iponaran-
JIMPOBAaTh 3/I0POBBINA 00pa3 KHU3HU.

§ 78, BomIpOCHI
U 3amanus Ne
2,3,5,09.




97

BriToBasg xumusa

beiroBas xumus. I[lonstue o nosepx-
HOCTHO-aKTUBHBIX BelllecBax. Moro-
e 1 yuctsimue cpeacrsa. Oroenu-
Baromue cpeactna. [IpaBuia 6e3-
OIacHON pabOThI C KUMH, TOPIOYH-
MU ¥ TOKCUYHBIMU BEUIECTBAMH,
cpelicTBaMH OBITOBOM XUMHUH.
JemoncTpanuu. OTOemMBaHuE TKa-
HEW.

JlaGopaTopHblii onbIT 27. 3HAKOM-
CTBO C MOIOIIIMMHU CPEJICTBAMHU.

[Tporuo3upoBaTh MOCIEICTBHS HAPY-
IIeHUH TIpaBuiI 0e30MmacHor paboThI ¢
€IKUMU, TOPIOYUMU H TOKCUIHBIMU
BEIIECTBAMH, CPEJCTBAMHU OBITOBOM
XUMUH. Mcronbp30BaTh MOTY4YEHHBIC
3HAHUS MPH IPUMEHEHUH PA3IUIHBIX
BEIIICCTB B OBITY.

HaGnronats ¥ OnMChIBaTh JEMOHCTPH-
pyeMbIe B CaMOCTOATEIBHO MPOBOH-
MBI€ OIIBITHI.

[TponaraniupoBath 310pOBBIi 00pa3
KHU3HH.

§ 79; Bonpochl
U 3aganusa Ne
5—7,11
2,4,6,7,10.

TEMA 9. XUMUSA HA CJIYKBE OBIIECTBA (3 uaca)

98 1 XUMHS B CTPOUTEIIb- Xumus B ctpoutenbctBe. ['unc. U3- | Xapakrtepu3oBarh BakHeime Xumu- | §81; BOIpocsl
CTBE. BecTh. Llemenrt, 6eron. Kien. Iloa- YECKHUE BEIECTBA, HCIIOIb3yEeMbIE B | U 3aaaHus Ne
OOp ONTHMAJIBHBIX CTPOUTEIBHBIX cTpoutenbcTBe (TMIIC, W3BecTh, Iie- | 1, 3,4,7, 8.
MaTepHuajoB B IPAKTUYECKOH Aes- MeHT, 0eToH u Aap.). Mcnonbs3oBath no-
TEJIbHOCTHU YEJIOBEKA. Jy4YeHHbIE 3HaHUSA A 0e30IacHOro
JlabopaTopublii onbIT 28. Kien. IIPUMEHEHHUsI PA3JIMYHBIX BELIECTB B
ObITy. Habmogath U onuchIBaTh caMo-
CTOSTEIBbHO POBOAMMBIE OMBITHI C IO~
MOILBIO POJHOIO sA3bIKA M SI3bIKA XU-
MUHU.
99 1 XUMUs B CEIBCKOM XO- | MuHepaibHble 1 OpraHUYECKUE KnaccugunupoBatb MUHepasibHbIE §82; Bonpocsl
35IUCTBE. yaoopenus. CpeacTBa 3aluThl pac- | yI0OpeHHs 110 pa3HbIM IpHU3HAKAM. u 3agaHus Ne
TeHui. [lecTunnapl: MHCEKTULUABI, Pa3nmuyaTte OCHOBHbBIE MMHEPAJIbHbBIE 3-5. 3akoH-
repouabl 1 pyHrunuasl. Penen- (a3oTHBIE, KanuitHbIe, GOCHOpHBIE) YUTh HE3a-
JICHTBI. y10OpeHus, pacKpbIBaTh UX POJIb B [10- | KOHYEHHBIE Ha
Jemouncrpanun. Komiexmus BBIIIEHUU TPOU3BOJUTENBHOCTH Celb- | YPOKE TalIH-
CPEICTB 3alIUThl PACTEHUH. CKOT'O X03MCTBa. XapakTepu30BaTb U | LBl
JlabopaTopHblii onbIT 29. 3HaKoM- | KIaccu(UIMPOBATh CPEICTBA 3ALTUTHI
CTBO C MUHEPAIbHBIMU yIOOpPEHUsIMHU | pacTeHUH. Mcronp30BaTh MOMyYeHHbIE
Y U3y4€HHE UX CBOMCTB. 3HAHUA NIPU IPUMEHEHUH Pa3IMUHbIX
BEIIIECTB B OBITY.
100 1 Heoprannueckue ma- Crekio, ero Buabl. CummkaTHas XapakTepru30BaTh PA3IMYHBIE BUBI §83; Bompocsl




TEpPHUAJIbL.

MIPOMBILIIEHHOCTbD.

Kepamuka. TpaauimoHHbie U coOBpe-
MEHHbIE KEPAMUYECKHE MATEPUAJIBL.
CaepxnpoBoasiias kepamuka. [Tons-
THE O KepMeTax U MaTepuasax C Bbl-
COKOH TBEPJIOCTBIO.

Jemoncrpaunu. Kepamuueckue ma-
Tepuaisl. L[BeTHbIE CTEKIIA.

CTeKJa. XapaKTepru30BaTh TPAAUILINOH-
HBIC U COBPEMEHHBIC KEPaMHUYCCKHE
MaTepuabl.

XapakTepHu30BaTh KEPMEThI U MaTCPHU-
aJIbI ¢ BEICOKOM TBEPAOCTHIO. OTHCHI-
BaTh XMMHUYECKUEC PEAKIIMH, JICIKAIIIEC
B OCHOBE TIOJTyU€HUS U3y9aeMbIX Be-
miecTB. Vcnob30BaTh MOJydeHHBIC
3HAHUS JUIS 0€3011aCHOT0 TPUMEHEHUS
pa3INyHbIX BellecTB B ObiTy. Halmro-
JIaTh ¥ OIUCHIBATH JEMOHCTPHUPYEMBIE
MaTepUaJIbL.

U 3aJaHUA
Ne7, 8, 10

TEMA 10. XM

MUSI B COBPEMEHHOM HAYKE (4 uaca)

101 1

MeTtoaonorus HAay4YHO-
T'0 UCCIICAOBaAHUA

Mertoponorus Hay4Horo UccieoBa-
Hus. HayuHble METOIbI TO3HAHUS B
xuMud. CyObeKT U 00bEKT HAyYHOTO
no3HaHus. [loctanoBKka MpoOIIeMBI.
COop undpopMauu 1 HaKOIUJICHHUE
¢dakToB. ['unoresa u ee s3KCiepUMeH-
TanbHas npoBepka. TeopeTnueckoe
00BsSICHEHUE TTOJTyYEHHBIX Pe3yJIbTa-
ToB. MHAYKIUS U JeyKIus. JKce-
pPUMEHTaJIbHAs TIPOBEPKA IMOTyIEH-
HBIX TEOPETHUYECKUX BBIBOJIOB C Iie-
JIBIO PACIPOCTPAHEHUS X Ha Ooee
HIMPOKHUNA KPYT 0OBEKTOB. XUMHYE-
CKHUIl aHaN3, CHHTE3, MOJIEITUPOBA-
HUE XUMHUYECKUX IPOIIECCOB U SBJIE-
HUH KaK METOJIbl HAyYHOT'O TI03Ha-
Husi. HaHOCTPYKTYpBI.

XapakTepu30BaTh Hay4HOE IMO3HAHUE,
BBIJICNIATH CYOBEKT T 00BEKT HAYYHOTO
MMO3HaHMs. XapaKTepHU30BaTh dTAIIbI
HAay4YHOT'O UCCIIEOBaHUs. XapaKTepH-
30BaTh XUMHYECKHI SKCIIEPUMEHT KaK
BEJIIIMI METOJT HAYYHOTO MO3HAHUS B
XHAMHH.

§85; BompoCHI
Y 3aJIaHus

No2.

102 1

UcTouyHnkn XumMmue-
CKO nHpopManuu

Hcrounnku xumuyeckoi napopma-
mun. [Touck xumuyeckoi nudopma-
LMY TI0 HAa3BaHUSM, UACHTU(PUKATO-
pam, CTpyKTypHbIM (hopmyinam. Pa-
6oTa c 0a3aMu JaHHbIX.

[Tonmp30BaThCss ICTOYHUKAMH XUMHYE-
ckoif nnpopmanuu. HabGmonats u
OIHCHIBATH JICMOHCTPHUPYEMBIE MaTe-
pHAIBL.

§86; BOIIpOCHI
U 3agaHug 3-
5.




Jemoncrpanuu. [Tpuems! paboTsl C
XMMHYECKHMHU 0a3aMH JaHHBIX.

103

O6o06m1aromiee moBTO-
penue 3a kype 11 kiac-
ca

Pemenue 3a1a4 v BbIIOJIHEHUE
YIOPa)KHEHUH, MO3BOJISIFOIINUX CUCTE-
MaTH3UPOBATh U 0OOOIIUTH MOITY-
YeHHbIE 3HaHUs 3a Kypc 11 kiacca.

CocTaBisTh CpaBHUTEIBHBIE H 0000-
maronte cxemsl. [IpoBoIUTh pacyeTsl
M0 XUMUYECKUM (OopMyJiaM u ypaBHE-
HUSM peakiui. OcyecTBIISITh TO3Ha-
BaTEbHYIO PEIICKCHIO B OTHOIICHUHT
COOCTBEHHBIX JOCTH)KCHHI B TIPOIECCe
perieHus: yueOHbIX U MTO3HABATEIIbHBIX
3a1a4.

IToaroToBUTH-
¢S K KOH-
TPOJIBHOM pa-
oote

104

KonTponbHas padota
Ne4 «HtoroBast KOH-
TpOJIbHAs paboTay

Kontposns 3Hanuit 3a kype 11 kimacca

OcyliecTBIATh T03HABATENbHYIO pe-
(bIeKCHIO B OTHOIIEHUH COOCTBEHHBIX
JIOCTH>KCHHUH B TIPOLIECCE PEIICHUS
y4eOHBIX M MO3HABATEIbHBIX 33/1a4.

105

Pe3epBHBIIT YPOK.
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