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TIOACHUTEJIBHAA 3AITHCKA
Pabouass mporpamma mo ydyeOHOMy mpenmery «Xumusi» B 11 kiacce
pa3zpadorana B coorBercTBMU ¢ PI'OC COO, Ha 0oCcHOBe aBTOPCKOW MPOrpaMMbl

Jlynun B. B. «Pabouas nporpamma no xumuu 10-11 knacc Jlunua YMK Jlynuna
PI'OC»

HcxonHbIMU MaTepuanamMu JJI COCTABIECHUS MPOTPAMMBbI  SIBIISIFOTCS HOPMAMUGHO-
npaeogvie 0OKYMeHmbl:
Jlokymenmul ghedepanvrozo ypoeus:

« @epepanbHblil 3akoH oT 29.12.2012r Ne 273-®3 «OO6 oOpa3zoBaHuu B
Poccutickon @enepanum»;

« Ilpukaz MunucrepctBa oOpa3zoBanusa U Hayku Poccuiickoil ®@eaepanuu OT
17.12.2010r. Ne 1897 «OO0 yTBepkIACHUM U BBEIACHUU B JICHCTBUE
(enepanbHOro TOCyJapCTBEHHOIO 00pa30BATEIbHOTO CTaHAApTa OCHOBHOTO
o01ero oOpa3oBaHUs»;

« CaHurtapHO->nIMAEMHONOTHYECKME TpaBwia ©u  HopMmaruBel  CanlIuH
2.4.2.2821-10 «CaHUTapHO-3UIEMUOIOTHYECKUE TPEOOBAHUS K YCIOBUSAM U
OpraHu3alNH oOydyeHuss B  00I1€00pa30BaATEIbHBIX  YUPEKICHUSIXY,
YTBEPAKICHHBIE MTOCTAHOBIEHHEM [ JIaBHOTO TOCY/IapCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit ®eneparuu ot 29.12.2010r Ne 189 (B meiicTByromeit
penakiuu ot 24.11.2015r);

 Ilpukaz MunucrepctBa oOpazoBanusi U Hayku Poccuiickoit ®@enepanuu OT
30.08.2013 Ne 1015 «O6 yTBepKIE€HUM MOPSAAKA OpraHu3aluud U
OCYUIECTBJIEHUS  00pa30BATENIbHOM  AESTENbHOCTU 0  OCHOBHBIM
0011e00pa3oBaTebHBIM ~ IIPOrpaMMaM - 00pa3oBaTEeNbHBIM ITpOrpamMmam
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CPeaHEro 00IIero
oOpazoBaHus»(B aelcTByromel pegakmuu ot 17.07.2015);

« IIpuxa3 Munnpocsemenus Poccun ot 22.12.2019r. N 632 «O BHeceHumn
U3MEHEHUM B (QeAepayibHbI MepeueHb YYCOHUKOB, PEKOMEHAYEMBIX K
UCIIOJIb30BAHUIO  MPU  peaM3alid  UMEKIIHUX  TOCYAapCTBEHHYIO
aKKpEIUTAIUI0 00pa30BaTENIbHBIX MTPOTrpaMM HAYaJLHOTO OOIIET0, OCHOBHOTO
obmiero, cpemHero oOmero oOpazoBanus, CHOPMUPOBAHHBIM MPUKAZOM
MunucrtepctBa npocsernienus: Poccuiickoiit deneparuu ot 28 nexadbps 2018 r.
Ne 345y

eaun u3yyenus npeamera:

OcBocHue 3HAHUU O SIBJICHUSX npupoabl " METOOAX C¢C IIO3HaHU,

(GopMupoBaHUE €IMHON KapTUHBI MUpa Ha UX OCHOBE;


https://rosuchebnik.ru/material/himiya-uglublennyy-uroven-10-11-klassy-metodicheskoe-posobie1486/
https://rosuchebnik.ru/material/himiya-uglublennyy-uroven-10-11-klassy-metodicheskoe-posobie1486/
https://rosuchebnik.ru/material/himiya-uglublennyy-uroven-10-11-klassy-metodicheskoe-posobie1486/
https://rosuchebnik.ru/material/himiya-uglublennyy-uroven-10-11-klassy-metodicheskoe-posobie1486/
https://rosuchebnik.ru/material/himiya-uglublennyy-uroven-10-11-klassy-metodicheskoe-posobie1486/
https://rosuchebnik.ru/material/himiya-uglublennyy-uroven-10-11-klassy-metodicheskoe-posobie1486/
https://rosuchebnik.ru/material/himiya-uglublennyy-uroven-10-11-klassy-metodicheskoe-posobie1486/
https://rosuchebnik.ru/material/himiya-uglublennyy-uroven-10-11-klassy-metodicheskoe-posobie1486/

OBnaneHue  HaBBIKAMHU HAONIOJIEHUS OMUCAHUS, OOOOIICHUS  IPHUPOJIHBIX
ABIICHUH, HM3MEpPEHHS (PU3NYECKUX BEIMYHH,  IUJIAHUPOBAHUS U OQOPMIICHUS
pE3yJIbTaTOB HKCHEPUMEHTOB B Pa3HOM BHJE, YCTAHOBJIEHHS 3aKOHOMEPHOCTEW B
pe3ynbTarax, BBIABWKEHUS THUIIOTE€3, IOCTPOEHUS MOJeIeil U OOBICHEHHS

HaOII0AAEMBbIX SIBJIEHUN U 3aKOHOMEPHOCTE;

Pa3BuTtuHe 1mo3HaBaTeLHOIO HHTCPCCAa U TBOPUCCKUX CIIOCOOHOCTEN B X0a¢€
ITOHNCKa I/IH(I)OpMaHI/II/I C UCIIOJIb30BAHUECM COBPCMCHHBIX TEXHOJIOTUM U BBIIIOJIHECHUS

3a/laHui (pelieHus 3a1a4, MOAr0TOBKa peepaToB U AOKIAI0B);

Bocnutanne  yOeXIE€HHOCTH B MO3HABAEMOCTM MHpPA M HCHOJIb30BaHUU
JOCTH)KEHU HAyKHM BO 0JIar0 4YelOBEYECTBA, YBAKUTEIBHOIO OTHOIICHHS K
CO3JaTesIM TEXHUYECKOW LMBUIU3ALMU , KYJIbTYpbl IIPOBEICHHUS COBMECTHOU
paboThl, AMCKYCCHUM  JOKAa3aTeIbHOCTH TE€3UCOB  €CTECTBEHHOHAYYHOT'O
COJIEpKaHMS;

[TpumeHeHre 3HaHUI 715 OLEHKU JOCTOBEPHOCTH UH(OpMALIUU, OOBICHEHUS
JNENCTBUS TEXHUYECKUX YCTPOMCTB, CBOWCTB BEIUECTB, SIBJICHUW NMPUPOABL, IS
pellIeHUs] MPAKTUYECKUX 3aa4, IPUPOIOIOIb30BaHUs U O€30IacHOM
KU3HEICATEIBHOCTH.

CorynacHO y4eOHOro TIUIaHA YYPEXICHHUS JaHHBIM TPEIMET peaau3yercs B
KoJimuecTBe 3 yacoB B Heaemto, 102 gaca B ToI.

O0BéM nporpamMmel:

Xumusa 11 kiaace KoJin 1€cTBO 4acoB 110 MOJIYrogusiM
Y4eOHbli epuoj roj I nmoayroame II moayroaue
Oo0mas Tpy10éMKOCTSb (1) 102 45 S7

Paznea 1. Ilinanupyembie pe3yibTaThl OCBOCHUSI KYPCa XMMHUU

JIn4HOCTHBIE pe3yJIbTAThI:
Y y4yenuka cpopmMupyercs:
* YMEHHE YIpaBIIATh CBOCH MMO3HABATEIHHON ACSTEILHOCTHIO;
* TOTOBHOCTHh U CIIOCOOHOCTHh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHMUIO,
Ha TMPOTSHDKEHUW BCEH JKU3HU; CO3HATENILHOE OTHOUICHHE K HEMPEPHIBHOMY
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00pa30BaHMIO KaK YCJIOBHIO YCIEITHON MPOPECCHOHATBHON M OOIIECTBEHHON
JeSITEIIbHOCTH;

YMEHUE COTPYIHHYATh CO CBEPCTHUKAMH, JACTHMHU MIIQJIIErO BO3pacTa,
B3pOCJILIMH B 00pa3oBaTelbHOM, yU4eOHO-UCCIIEIOBATEILCKON, TPOCKTHON |
JIPYTHX BUIAX

JEeSATEIIbHOCTH;

c(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHsI HAyKW; OCO3HAHWE 3HAYMMOCTH HAyKW, BIIAJICHUS
JOCTOBEpHON WH(OpMAIIE O TMepeaOBbIX JOCTHKCHHUSIX M OTKPBITHAX
MHUPOBOM U OTEUYECTBEHHOW HAayKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX
00 ycTpoHcTBE MHpa U OOIIECTBAa; TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTBY

YYBCTBO FOPJIOCTH 32 POCCUUCKYIO (PU3UUECKYIO HAYKY, TYMaHHU3M;
MOJIOKUTEIHHOE OTHOIIIEHUE K TPYAY, LIeNIeyCTPEMICHHOCTH;

DKOJIOTUYECKAsi KyJNbTypa, OEpeXHOEe OTHOLICHHE K POAHOW 3eMie,
npUpOAHBIM OorarcTBaM Poccnn M Mupa, TOHMMaHWE OTBETCTBEHHOCTH 32
COCTOSIHUE TIPUPOHBIX PECYPCOB M pa3yMHOE IIPUPOIOUCIIONH30BAHKE.

MertanpeaMeTHble pPe3yJbTATHI:

PeryasituBubie YY/I:

Ooyuarwowuiica Hayuumcs:

CaMOCTOATENLHO ONPEAEINSTh LIeJId, CTAaBUTh U (hOPMYIUPOBATH COOCTBEHHbIE
3a/1a4yu B 00pa30BATEIbHOMN ESITEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

- OLEHHMBAThb PECYpPCHl, B TOM 4YHUCIE BpeMs U APYrue HEMaTepUAJIbHbIC
pecypchl, HEOOXOAUMBIE JIJIsl JOCTHKEHUS TOCTABJIEHHOW paHee LeiH;
COIMOCTABIISATh MMEIOIIHUECS] BO3MOKHOCTH M HEOOXOIUMBIE ISl TOCTUKEHUS
LIEJIN PECYPCHI;

ONPENEIATh HECKOJBKO ITyTEW TOCTUKEHHUS MOCTABIEHHOM LENH;

3a/1aBaTh MapameTpbl U KPUTEPHUH, IO KOTOPBIM MOXKHO ONPEAEINTD, YTO LETh
JNOCTUTHYTA,

COIIOCTABJIATh ITOJYYEHHBIM PE3yIbTaT JESITEIBHOCTH C IIOCTABICHHOMN
3apaHee 1enblo; (| OLleHMBATh MOCJIEACTBUS JOCTHKEHHUS IIOCTABIECHHON LN
B JICATEILHOCTH, COOCTBEHHOM >KMU3HU U KU3HHU OKPYKAIOUTUX JIIOJIEH.

ITo3naBarteabHbie YY/I:

Ooyuarowuiica nayuumcs:

KPUTHUYECKHU OIICHHWBATh M MHTEPNPETHUPOBATh HHGOPMAIIUIO C Pa3HBIX
MO3UIINH;

pacnio3HaBath ¥  (UKCHUPOBATH TMPOTUBOPEYHS B  HH(POPMAIMOHHBIX
HCTOYHHUKAX;



UCIOJB30BaTh  PA3JIMYHbIE  MOJEJIbBHO-CXEMaTHUYECKHE  CpeACTBA UL
IOpPEJICTaBICHUS  BBIABIEHHBIX B HMH(QOPMAIMOHHBIX  HCTOYHHKAX
MIPOTUBOPEUHH;

OCYILECTBIATh Pa3BEPHYTHI HMH(OPMALMOHHBIA MOUCK U CTaBUTh HE €ro
OCHOBE HOBBIE (y4eOHBIE U TIO3HABATENIbHBIC) 3aJaUH;

UCKAaTh U HAXOJUTh 000OIICHHBIE CLIOCOOBI peIIeHHs 3a/1a4H;

IPUBOJUTh KPUTUYECKHE apPryMEHTHl, KaK B OTHOUIEHHMH COOCTBEHHOTO
CYXJICHHMSI, TaK U B OTHOIIECHUU ACUCTBUN U CYXACHUN JPYroro 4ejoBeKa;
aHaAJIM3UPOBATh U MPEOOPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUNBLIE CUTYAIIHH;
BBIXO/UTH 32 paMKU y4e€OHOTO MPEAMETA U OCYIIECTBIIATh LEJICHAIIPaBICHHBIHI
MOUCK BO3MOYKHOCTHU IIMPOKOTO MEPEHOCA CPEJCTB U CIIOCOOOB IEUCTBUS;
BBICTpAaWBaTh WMHIWBUIYaJbHYI0O 00pA30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTHX YYACTHUKOB M PECYpPCHBIE OTHOIICHHUS;
MEHSTh M YICp)KUBATh Pa3HbIe MO3UIMH B TO3HABATEIHHOW JEATEIBHOCTH
(OBITH YYEHUKOM U YUHUTEIIEM;

dbopMynupoBaTh 00pa30BaTEIBHBIA 3aMPOC U BHIOIHATH KOHCYJIBTaTHBHBIC
(YyHKUIHUHA CaMOCTOSITENIBHO;

CTaBUTh NMPOOJIEMY U pabOTaTh HaJ €€ PELICHUEM.

KommynukaruBHbie YY/:
Obyuarowuiica Hayyumcs.:

OCYIIECTBJISATH JIETTIOBYI0 KOMMYHHKAIIMIO, KaK CO CBEPCTHHUKAMH, TaK U CO

B3pOCIBIMA (Kak BHYTpU oOOpa3oBaTeIbHOW OpraHu3alvdyd, TaKk U 32 €e

npeaesaMu);

IPU OCYIIECTBIIEHUU TPYNIOBOW pabOThl OBITH KaK PYKOBOJUTENEM, TaK U

YJICHOM MTPOEKTHOM KOMAaH/IbI B Pa3HBIX POJISX (T€HEPATOPOM HJIeH, KPUTHUKOM,

WCIIOJTHUTEIIEM, TPE3CHTYIOIIUM U T.11.);

pa3BEpHYTO, TIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BaHUE

aJICKBAaTHBIX (YCTHBIX M MUChMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(MJIMKTHBIE CUTYallMM M MPEIOTBPAIIATh KOH(IUKTHI 10 WX

aKTUBHOU (pa3sr;

COTJIACOBBIBATh  TMO3UIIMU  YJICHOB KOMaH/Jbl B npoiiecce

paboTel  Haa  OOUIUM MPOAYKTOM/pEIICHUEM;

NPEACTABIATh MyOJUYHO pe3yiabTaThl WHIAMBUIYAJIbHOH W  TPYNIIOBOU

NEesATEIbHOCTH, KaK NIepel 3HAKOMOM, Tak U Mepej] He3HAKOMOM ayTuTOpUEi;

noa0upaTh MAPTHEPOB IS IETTOBOM KOMMYHHKAITUW, UCXOIS U3 COOOpaKEeHUN

PEe3yAbTAaTUBHOCTH B3aUMOJICHCTBUS, @ HE JIMUYHBIX CUMITATH;

BOCIIPUHUMAThH KPUTHIECKHE 3aMEUaHUS KaK PECypc COOCTBEHHOTO Pa3BUTHS;
S



IIpeaMeTHbIe,
BbinyCKHUK Ha yrjy0JIeHHOM YPOBHE HAYYMTCS:

ad

pacKphIBaTh Ha MIPUMEPAX POJIb XUMUU B (POPMHUPOBAHUN COBPEMEHHOUN HAyJHOMN
KApTUHBI MUPA U B IPAKTUYECKOMN NEATEIIbHOCTH YEIOBEKA, B3aUMOCBSI3b MEXKIY
XUMHUEW U IPYTUMU €CTECTBEHHBIMU HAyKaMU;

WUTIOCTPUPOBATh Ha NPUMEpPax CTAHOBJICHUE M SBOJIOIUIO OPraHUYECKOMN
XUMHUH KaK HAyKW Ha Pa3JIMYHbIX HICTOPUYECKUX dTalax €€ pa3BUTHS;
YCTAaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXIY CTPOECHHEM aTOMOB
XUMUYECKUX DJIEMEHTOB M MEPUOJUYECKUM U3MEHEHUEM CBOICTB XUMHUUYECKUX
AJIEMEHTOB U HUX COCIMHEHUH B COOTBETCTBUU C MOJOKEHUEM XUMHUYECKUX
AJIEMEHTOB B IEPUOIUYECKON CUCTEME;

aHaJM3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA BEIIECTB, MPUMEHSST TOJIOKEHUS
OCHOBHBIX XUMHUYECKUX TEOPUH: XHUMHYECKOIO CTPOCHUS OPraHUYECKHUX
coenuHeHuid A.M. DbytinepoBa, cTpoeHus aroMa, XUMHUYECKOW CBS3H,
ANEKTPOIUTUYECKON JUCCOIMALMA KHCJIOT W OCHOBAaHWM; YyCTaHABIIMBaTh
MIPUYUHHO-CJIEACTBEHHBIC CBSI3M MEXy CBOMCTBAMU BEILIECTBA U €T0 COCTABOM U
CTPOCHUEM;

NPUMEHSTh TpaBWJla CUCTEMAaTUYECKOW MEXIYHAPOAHOWM HOMEHKIATYPBHI Kak
CpeACTBa pa3IMuCHUs] U UIASHTU(PUKAIIMU BEIIECTB MO UX COCTaBY U CTPOCHHUIO;
[J cOCTaBIATh MOJEKYISPHBIE U CTPYKTYpPHbIE (POPMYJbI HEOPTAaHUYECKUX U
OpraHUYECKUX BEIIECTB KaK HOCUTEJeH MHGOPMAIIMK O CTPOSHUH BEIIECTBA, €T0
CBOMCTBaX M MNPHUHAMJICKHOCTH K OINPEIEICHHOMY KJacCy COEOUHEHH; []
O0OBSICHSATH MIPUPOAY M CIIOCOOBI 00pa30BaHUS XUMHUUYECKOM CBSI3U: KOBAJICHTHOM
(moJNsIpHOM, HEMOISIPHON), UOHHOM, METAJUIMYECKOM, BOJAOPOJHON — C IIEJIbIO
OTPENICNICHUs] XMMHUYECKOM aKTUBHOCTU BEIIECTB; [|  XapakTepu3oBaTh
dbu3uyeckre CBONCTBA HEOPTraHUYECKUX UM OpPraHUYECKUX BEIIECTB U
yCTaHABIWBATh 3aBHUCHUMOCTh (DM3MYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAUTNYECKOMN PEIICTKH;\

XapaKTepru30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XUMHUYECKUX CBOMCTB MPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCTUHEHH, BBICIIIMX OKCUAOB U TUJIPOKCHJIOB;
NPUBOJUTh MPUMEPHl XUMHUYECKUX PEAKIUNA, PACKPBIBAIOIINX XapaKTEPHBIC
XUMUYECKHE CBOWCTBA HEOPTAHMYECKUX U OPTaHMYECKUX BEIIECTB M3YUYEHHBIX
KJIACCOB C TENbI0 UX UJICHTU(DUKAIINN U OOBICHEHUS 00JIaCTH TPUMEHEHUS;
OTpENENIATh MEXaHM3M pPEaKIUM B 3aBUCUMOCTH OT YCJIOBUM MPOBEICHUS
peaKIuy U MPOTHO3UPOBATH BO3MOKHOCTh TPOTEKAHUSI XMMUYECKUX PEaKIIUi Ha
OCHOBE TUIIa XUMHUYECKOH CBSI3U U aKTUBHOCTH PEAreHTOB;



YCTaHaBIUBAaTh 3aBUCUMOCTb PEAKIMOHHOW CIHOCOOHOCTH  OpPraHUYECKHX
COEIMHEHUI OT XapakTepa B3aMMHOTO BIUSHHUS aTOMOB B MOJIEKYJaX C LEJIBIO
[POTHO3UPOBAHMS IPOTYKTOB PEaKLUU;

yCTaHaBIMBATh 3aBUCUMOCTh CKOPOCTH XMMHMUECKOH peaklUd U CMELICHUA
XUMHUYECKOTO PABHOBECUS OT Pa3IUYHBIX (DAaKTOPOB C LENbIO OIpPENEICHUS
ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX [TPOLIECCOB;

yCTaHaBIMBAaTh TE€HETUYECKYIO CBS3b MEXIY KJIacCaMHU HEOPTraHUYECKHX U
OpPraHMYECKUX BEIIECTB JUIsi OOOCHOBAaHUS MPUHLMIIMAIBHOW BO3MOYKHOCTU
MOJTyYEHHUsI HEOPTraHMUECKUX U OPraHMYECKUX COCIMHEHUN 3aJaHHOTO COCTaBa U
CTPOCHHS,

noa0MpaTh  peareHTbl, YCIOBHS M  ONpENeisaTh MPOAYKTHl  pEaKLuH,
MO3BOJISIIOIIMX PEaTu30BaTh JA0OPATOPHBIE M MPOMBIIIJIEHHBIE CIIOCOOBI
MOJTyYEHHUs BAXXHEHIIINX HEOPTaHMYECKUX M OPTaHUIECKUX BEIECTB;

ONpE/EIATh XapakTep Cpelbl B pe3ysibTaTe TUAPOIN3a HEOPTraHUYECKUX MU
OPraHMYECKUX BEIIECTB W MPHUBOJUTH TMPUMEPHl THUIPOJIHM3a BEIIECTB B
MMOBCETHEBHOM JKM3HHM YEJIOBEKa, OHMOJOTMYECKHMX OOMEHHBIX Mpoleccax u
MPOMBINIJICHHOCTH;

OPUBOIUTH  TPUMEPHl  OKHUCIHUTEIHHO-BOCCTAHOBUTENBHBIX pEaKIuid B
pUpPOJE,

IMPOU3BOACTBCHHBIX IMMPOICCCAX U ) KUBHCACATCIIbBHOCTH OPraHu3MOB;

ad

000CHOBBIBaTh MPAKTUYECKOE MCIOJIb30BAHNE HEOPTAaHUYECKUX U OPraHHMYECKUX
BEILIECTB U UX PEAKIUI B TPOMBIIIUICHHOCTH U OBITY;

BBINIOJIHATh XUMUYECKUHA HKCIIEPUMEHT IO PAaCIO3HABAHUIO U IOJYYECHHIO
HEOPraHMYECKUX M OPraHMYEeCKUX BELIECTB, OTHOCSAIIMXCA K Pa3JIMYHbIM
KJIacCaM COEIMHEHHH, B COOTBETCTBHM C MPABWIAMHM U MpHUEeMaMHu Oe30MacHON
paboOThI C XUMUYECKUMH BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;
IPOBOJUTH pacyeTbl HA OCHOBE XUMHMUYECKUX (OPMYJ M ypaBHEHUU peaKIIuil:
HaXOXJEHUE MOJIEKYJIIpPHOH (OpPMyYINIbI OpPraHUYecKOro BEHIeCTBA IO €ro
IUIOTHOCTH ¥ MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WM IO
IPOJYKTaM CrOpaHWs; pacyeTbl MACCOBOM JOJAM (Macchl) XUMHUYECKOTO
COEIUMHEHUs] B CMECH; pacueTbl Macchl (0oObema, KOJIMYecTBa BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CJIM OJJHO U3 BEIIECTB JaHO B U30OBITKE (MMEET MPHUMECH);
pacyeTbl MaccoBOM WM OOBEMHOM JOJM BBIXOAA MPOJIYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOIO; pacyeThbl TEIUIOBOro 3(pdeKxTa peaxkiuu; pacdeTbl
OOBEMHBIX OTHOILIEHUH Ta30B NPU XUMHUYECKHX PEAKIHSIX; pPacdyeTbl Macchbl
(o6bema, KoIMYEeCTBa BEILIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO W3 BEUIECTB
JaHO B BHJIE pacTBOpa C ONPEAECICHHOM MacCOBOM JOJIEM PAaCTBOPEHHOTO
BEIIECTBA;



0 uCmoJb30BaTh METOABl HAYYHOTO TIO3HAHMS: aHAIM3, CHHTE3, MOJCIUPOBAHUE
XUMHYECKUX TIPOIECCOB H SIBJICHUN — MIPH PEIICHUH YIeOHO-HCCIIeT0BATEIbCKIX
3aJa4y 10 M3Y4YCHHWIO CBOKMCTB, CHOCOOOB TIOJIYYCHUS W Ppacro3HaBaHUS
OpraHUYeCKUX BEUIECTB; [| BlaieTh MpaBwiaMu OE€30MaCHOrO OOpalieHus: C
€IKUMH, TOPIOYNMHU U TOKCUIHBIMH BEIIECTBAMH, CPEJCTBAMU OBITOBON XUMUM;

0 OCYIIeCTBIATH  TMOWCK  XMMHYECKOHM  HWHPOpPMAIMK 1O  Ha3BaHUSAM,
uaeHTU(GUKATOpaM, CTPYKTYPHBIM (DOpMyJiaM BEIIECTB;

0 KpPUTHUYECKH OICHUBATh M HMHTEPIPETUPOBATh XHMHUYECKYI WH(OPMAIIUIO,
CoJiepKallylocss B COOOIICHHSX CPEACTB MaccoBOM uHGOpMaIuu, pecypcax
WNHTepHeTa, HAyYHO-TIOMYJISAPHBIX CTAaThAX C TOYKA 3PCHHUS E©CTECTBEHHO-
HAy9HOW KOPPEKTHOCTH B TICNISIX BBIIBICHUS OIMMOOYHBIX CYXKICHUH U
dbopMHpoBaHUs COOCTBEHHOM MO3UIINH;

0 ycTaHaBIMBAaTh B3aUMOCBSA3UM MEXIy (QakTamMu W TEOpUeH, NPUUYUHON U

CICACTBUEM TMpU  aHajdu3e MpoOJIeMHBIX CHUTyalluid W OOOCHOBAHUU
MIPUHUMAEMBbIX PEIICHU Ha OCHOBE XUMHUYECKUX 3HaHuM; Paznes 2.
0 Conpepxkanue y4eOHOro Kypca.

Tema 1. Hemeraunl (31 4)

Knaccuduxkaiiys HeOpraHM4eCKUX BEIIECTB. DJIEMEHTHI METAJIIbI M HEMETAILJIbI
1 ux nojoxenue B [lepuoanyeckoit cucreme.

Bonopon. ITlomydyenue, ¢u3udeckne M XHUMHYCCKHE CBOMCTBA (peakIuu C
MeTalylaMd M HEMeTajUlaMH, BOCCTAHOBJICHHE OKCHJOB W coJsiek). [mapunpbl.
TonauBHBIE SJIEMEHTHI.

[amorensl. OOmas xapakTepucTUKa MOATPyNIbl. Du3nueckue CBOWCTBA
MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH HU3MEHEHHUS OKHCIUTEIbHOM aKTHBHOCTU
rajoreHOB B COOTBETCTBUM C MX IMOJOXXEHUEM B mepuoauueckoit tadbmuie. [lopsmaok
BBITECHCHUSI TaJIOTEHOB W3 PAacTBOPOB TajioreHuJ0B. OcobeHHOCTH XumHuHU ¢Topa.
XJ0p — MOJy4YeHHE B MPOMBIIUICHHOCTH U J1aOOpaTOPUH, PEaKIMU C METAJJIaMU U
HeMeTa/ulaMi. B3anmMojeincTBue xjgopa ¢ BOJOM M pacTBOpaMH  IIEJIOYEH.
Kucnopoansie coeauHeHHs XJiopa. [ MOOXJIOPUTHI, XJIOpaT W TNEpXJIopaThl Kak
TUMAYHBIC OKUCTUTENH. OCcOOCHHOCTH XUMHUK OpoMa B nojaa. KauecTBeHHas peakiys
Ha Wona. ['aJloreHoBOIOpOAbl — MOJYYEHUE, KHUCIOTHBIE U BOCCTAHOBUTEJIbHBIE
cBoiicTBa. CossiHast KUCI0Ta U €€ coni. KauecTBeHHbIE peakIiuy Ha TajIOr€HU 1-MOHBI.

DneMeHThl TOATPYyNNbl Kuciaopoaa. OOmIas xXapakTePUCTHKA TOATPYIIIIHL.
duznyeckre CBOWCTBA MPOCTHIX BemlecTB. O30H Kak aljloTpomnHas Mojaudukanus
kucinopona. Ilonyyenune o3ona. O30H kak okucinurtesnb. [[o3uTMBHAs U HEraTUBHAs
pOJIb 030HA B OKpy:Karowen cpeae. CpaBHEHHE CBOWCTB 030HA U Kuciopoaa. Bona u
MEPOKCUJ BOJOpOAAa KaK BOJOPOJHBIE COEAUHEHUS KHUCIOpOAa — CpPaBHEHHE
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cBoicTB. Ilepokcua BoAopona Kak OKHCIHUTENb W BOCCTAaHOBUTENb. [lepokcuibi
metamioB. Cepa. Amnorponusi cepbl. PU3NMUYECKHEe U XMMUYECKHE CBOWCTBA CEpbl
(B3auMoJielicTBUE C METa/llaMU, KHUCIOPOJOM, BOJOPOJIOM, PacTBOpaMH IIENOYEH,
KUCIOTaMu-okucnutTensiMu).  CepoBooposl -  TOJy4EHUE, KHUCIOTHBIE U
BOCCTaHOBUTENbHBIE CBOMCTBA. Cynb(huapl. CEepHUCTBIN ra3 Kak KUCIOTHBIA OKCHJI.
OxkucnuTenbHble W BOCCTAaHOBUTEIBHBIE CBOMCTBAa cepHUCTOTrO rasa. llomyudeHue
CEpPHHUCTOr0 raza B MPOMBINUICHHOCTH U jJabopatopuu. CepHuUCTash KHUCIOTa U €€
conmu. Cepubiii anruapun. CepHas kucinora. CBoicTBa KOHIEHTPUPOBAHHOW U
pa30aBJIEHHOIN CEPHON KUCIOTHI. /[elicTBHEe KOHLIEHTPUPOBAHHOM CEPHOW KUCIIOTHI Ha
caxap, MeTajulbl, HEMETaUIbl, Cylbpuabl. TepMuyeckas yCTONUYMBOCTb CYJb()ATOB.
KadecTBeHHast peaklysi Ha CEpHYIO KHUCIOTY M €€ COJu. TuocepHas KHUCIIOTa U
THOCYJb(DATHI.

A30T ¥ €ro CcoeAuHEHHUs. OJEMEHThl NoArpynmnbel azorta. OOmas
XapaKTepUCTHKA MOArpymnmnsl. PU3HYECKUE CBOWCTBA MPOCTHIX BewiecTB. CTpoeHue
MOJIEKYJIbI a30Ta. Pu3ndeckue U XMMHUYEeCcKue cBoicTBa azora. [loayueHue azora B
IPOMBIIIVICHHOCTH U Jlabopartopun. Hutpuapl. AMMHak — ero mnoJy4eHHe,
dbu3uyeckre W XUMHUYECKHE CBoMcTBa. OCHOBHBIE CBOMCTBA BOJHBIX PacCTBOPOB
ammuaka. Conmu amMmoHusd. [loBenenue conell aMMOHMS NPU HArpeBaHUU. AMMMAK
KaKk BoccTaHOBUTENb. [IpumeHeHune ammuaka. OKCUABl a30Ta, MX MOJIYyYEHUE U
cBorictBa. Oxcun azora(l). Oxucnenue oxkcuaa azora(ll) kucnopogom. Jumepuszanus
okcuna azota(IV). Azorucras kuciora M ee coir. HUTPUTHI KaK OKHCIHTEIH H
BOCCTAHOBUTENU. A30THas KHCIOTa — (U3MUECKHUEe M XUMHUYECKHE CBOICTBa,
nosyyeHue. OTHOILIEHHE a30THOM KHUCIIOTHI K METaJlaM M HeMeTalllaM. 3aBUCUMOCTh
MPOJIyKTa BOCCTAHOBJICHHSI A30THOM KHCJIOTHI OT AaKTHUBHOCTH MeETalla U
KOHLIEHTpAluu KUCIOThl. TepMuueckass ycTOMYMBOCTh HUTPATOB.

®ochop u ero coeguHenus. Amorponus (ocdopa. XuMHUECKHE CBOMCTBA
dochopa (peakumu C KHUCIOPOJIOM, TajJOr€HaMH, METa/UIaMHu, CJIOKHBIMU
BEILIECTBAMU-OKUCIIUTENSIMU, Iefodamu). [lonyuenne u mnpumenenue ¢ocdopa.
®docdopusbiit anruapua. Optodochopuas u meradhochopHas KUCIOTHI U WX COJIH.
KauectBennas peaxius Ha optodocdarsl. Paznoxenue oprohochopHON KUCITOTHI.
[Tupodpochopuas xkucmora u mnupodocdarel. Dochunsl. Dochun. Xiaopuasl
docdopa. Oxcun docdopa(lll), hochopucras kuciaora u ee Cou.

VYrnepoa. Amnorpornus yriaepoga. CpaBHEHHUE CTPOCHHS M CBOWCTB Tpadurta u
anMmasa.

dynnepeH Kak HoBas MoJIeKyJsipHas Qopma yriaeponaa. I'padeH kak MOHOCIOM
rpadura. YriepoaHble HAHOTPYOKH. YTOdb. AKTHUBHUPOBAaHHBIA yrojib. AncopOrusi.
Xumunyeckue coiictBa yrisa. KapOuapl. I'maponus xapOupa kampiust W KapOuna
amoMuHMst. KapOuspl NepexoIHbIX METAUIOB KaK CBEPXIPOYHBIE MaTepuabl.
Oxcuapl yraepoaa. OOpa3oBaHME yrapHOro raza IpH HEMNOJHOM CTOpPaHHUU YIJIS.
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VYronb U yrapHslil ra3 Kak BOCCTaHOBUTENMU. Peakuus yrapHoro rasza ¢ paciuiaBaMu
menouedt. CunTe3 (OpMHUATOB M OKCAJIATOB. YTIJIEKUCIHbIN ra3. YrojabHas KUCIOTa U
ee conu. [loBemeHue cpeaHUX U KHUCIBIX KapOOHATOB TMIPU HarpeBaHUMU.
Opranuyeckre  coeAuHEHUsl  yriaepoaa.  YriueBoaopoasl.  Kucimopon- u
a30TCoJepKaIIEe OPTaHUYECKUE BEIIECTBA.

Kpemnuii. CBolicTBa mpocTOro BellecTBa. Peakuuu ¢ XJIOpoM, KHCIOPOIOM,
pacTBopamH menaoueid. OKCHI KpEMHHSI B IPUPOJIE U TeXHUKE. KpeMHHEeBbIE KUCIOTHI
u ux coiu. I'maponu3 cunrkaroB. CruiiaH — BOJOPOJIHOE COETMHEHHE KPEMHHUS.
IIpakTnyeckass padora Ne 1. Pemenue sKkcrnepuMEHTaIbHBIX 3a7ad4 MO TEME
«l"asoreHs.

IIpakTuuyeckasi padora Ne 2. PemieHue SKCIEpUMEHTANIBHBIX 3ajad IO TEME
«XaJIbKOTEHBD.

IHpakTnueckas padora Ne 3. «Ilomyuenne aMmMuaka u H3y4eHUe €ro CBOMCTBY.

IpakTnueckass padora Ne 4. PemieHne 5sKCEpUMEHTAIBHBIX 3a7ad MO TEME
«ONeMEHTHI MOATPYIIIBI a30TaY.

Tema 2. O0urue cBOMCTBA METAJJIOB. (24)

OO6mumii 0630p 2JIEMEHTOB — MeTauIoB. CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB.
Merammueckue Kpuctamumueckue pemerkd. CruiaBbl. XapakTepucThka Hanbosee
M3BECTHBIX CIUIaBOB. [losyueHne u npuMeHeHne MeTasioB.

Tema 3. Merasuibl rinaBHeix noarpynm. (114)

[[lemounple MeTa/Ibl — OO0IIas XapaKTepUCTUKA TMOATPYIIbI, XapaKTepHbIE
peakuuu HaTpus U Kanusa. CBOMCTBA MIEIOYHBIX MeTauioB. [loaydeHue memoYHbIX
MeTawioB. Colla U €KW HATp — BAXKHEUIINE COCAUHEHUS HATPHUSL.

bepwnii, Maraui, MIEIOYHO3EMENIbHBIE METAJUIbl. MarHuil M KaJdblLUH, HUX
oOmiast xapakTepuUCTHKa Ha OCHOBe ToyiokeHus B Ilepuoamueckoit cucreme
sanemenToB JI. M. MenneneeBa u crpoenusi aromoB. [lomydyenue, duzmueckue u
XUMUYECKHE CBOWMCTBA, TMPUMEHEHHWE MArHus, KaJIbIUs U HMX COCIUHCHUH.
AMdoTtepHOCTh OKCHAA U TUapokcuaa Oepuiuinsg. KecTKocTh BOJBI U CHOCOOBI €€
ycTtpaHeHusi. OKpacka TIUIaMEHHM COJIIMM IIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX
METaJIIOB.

Amomunauii. PacnipocTpaneHHOCTh B mpupone, (U3HMUECKUEe U XUMHUYECKUE
CBOMCTBa (OTHOLIEHHE K KHUCIOPOIy, rajoreHaM, pacTBOpaM KHUCJIOT U LIEIO0YEl,
amroMoTepMusi). AMPOTEpPHOCTh OKCHJIa M TUAPOKCHIA amroMuHus. COou aTFOMUAHHUSL.
[lonHoe pasnokeHUE BOJOM COJIEH QIIOMHHHUS CO CIHAOBIMU JIBYXOCHOBHBIMU
KHCJIOTaMH. AJIFOMUHATBI B TBEPAOM BHUIE M B pacTtBope. [[puMeHeHue airoMuHUS.
CoenvHeHUs aTIOMUHUS B HU3IIUX CTENEHAX OKUCIEHUS.
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OnoBo u cBuHed. Du3MUeCKUE W XUMHUYECKHE CBOMCTBa (peakuuu C
Kkuciopoaom, kucinoramu), npumenenne. Conu onosa(ll) u ceunna(ll). CBunHIOBBIN
AKKyMYJISITOP.

IIpakTnueckass padora Ne 5. PemieHne 53KCIEpUMEHTANBHBIX 3a4a4 IO TEME
«MeTanbl TIaBHBIX MOATPYIIID.
Tema 4. Metasibl n0004HbIX oArpyni. (174)

OCc00EHHOCTH CTPOEHHUS ATOMOB NIEPEXOAHBIX METAILIOB.

Xpom. duznyeckre cBOMCTBA, XUMUYECKHUE CBOMCTBA (OTHOIIICHUE K BOJASTHOMY
napy, KHUCJIOpOAY, XJOpYy, pacTBopaM KHUCHOT). V3MEHEeHHue OKHUCIHUTEIbHO-
BOCCTAaHOBUTEJIBHBIX U KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB W THJPOKCUJIOB XpOoMa
C pOCTOM CTENEeHH OKHUCIeHUs. AMQOTepHbIe CBOWCTBA OKCHUJA M THUIPOKCHUIA
xpoMma(Ill). Oxwucnenne coneir xpoma(Ill) B xpomarel. Bzaumubie mnepexoib
XpPOMAaTOB U INXPOMATOB. XPOMAThI U AUXPOMATHI KAK OKUCIUTEIH.

Mapranen — ¢u3ndecKkrue U XUMUYECKHE CBOMCTBA (OTHOIIEHUE K KHUCIOPOY,
XJIOpY, pactBopaM KucioT). Okcua mapranna(lV) kak OKUCIUTENb W KaTaau3aTop.
Ilepmanranat kanus kak okuciauTenb. Manranat(VI) kanus u ero cBoicTBa.

Keneszo. Haxoxenue B npupoje. 3HaUEHUE KeJe3a JUisl OpraHnu3Ma 4eI0BeKa.
dusnueckue cBoicTBa xele3a. CIuiaBsl kele3a ¢ yriaepoaoM. XUMUYECKUE CBOMCTBA
xene3a (B3aUMOJECUCTBUE C KHUCIOPOJAOM, XJIOPOM, CEpOM, YIJIEM, KHUCIOTaMH,
pactBopamu  cosiei). CpaBHEHHME  KHUCIOTHOOCHOBHBIX U  OKHUCIHUTEIIBHO-
BOCCTAaHOBUTEILHBIX CBOMCTB ruapokcua xeneza(ll) u ruapokcuaa xemnesa(Ill). Co-
mu xene3a(ll) u xxenesa(Ill). Meroast mepeBoja couneii sxene3a(ll) B conu sxeneza(Ill)
u obparHo. OxucnurtenbHbie cBoMcTBa coeauHeHuit >kenesa(lll) B peakmusx ¢
BOCCTAHOBUTEISIMU  (MOIUJIOM, Meabto). l[lMaHuaHble  KOMIUIEKCHI — JKelesa.
KauecTBennsie peakiuu Ha ol xxene3a(ll) u (III).

Mens. Haxoxnenne B mnpupone. dusznueckue M XUMHYECKHUE CBOMCTBA
(B3auMOEHCTBHE C KUCIOPOJAOM, XJIOPOM, CEpOH, KUCIOTaMU-OKUucauTeasiMu). Coun
menu(Il). Meansiii kynopoc. Ammuakatel meau(l) u menu(Il). I[Tomydenue oxcuaa
menu(l) BocctanoBnenuem ruspokcuaa meau(Il) rirroko3oil.

CepeOpo. dusznyeckue M XMMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHUE C CEpOM,
XJIOPOM, KHUCJIOTaMHU-OKUcIUTeNssMH). OcaxiaeHue okcujaa cepebpa mpu JIeHCTBUU
IeJI0YM Ha coiu cepedpa. AMMmuakaTel cepedpa kak oxuciautenu. KadyecTBeHHas
peakivsi Ha HOHBI cepedpa.

3on0to. dU3NUECKUEe U XMMHUYECKHUE CBOMCTBA (B3aUMOJECUCTBUE C XJIOPOM,
«1apckoi Boakoi». CriocoObl BBIEICHHS 30J10Ta U3 30JJ0TOHOCHOM MOPO/IBI.

[{uak. ®usznyecKkre 1 XMMHUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C TAJIOTEHAMH,
KHUCIIOPOJIOM, CEpPOM, pacTBOpaMH KHUCJIOT W Ienodeit). AMQOTepHOCTh OKCHAA U
TUAPOKCUIA IUHKA.
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Pryts. [IpencraBiieHrue 0 CBOMCTBaX PTYTH U €€ COCIUHECHUSIX.

IIpakTuyeckas padora Ne 6. «[lomyyenue meaHoro kymopoca. [lomyuenue
KEJIE3HOTO KyIIOpOCay.

IIpakTnyeckas padora Ne 7. PemieHue 3KCHEpUMEHTAIBHBIX 3a]a4 MO TEME
«MeTtamibl MOOOYHBIX MOATPYIII.

IIpakTnueckas padora Ne 8. «Ilonyuenue conu Mopay.

Tema 5. CTtpoenune BemectBa. (84)

ATOMHO-MOJIEKYJISIDHOe y4yeHHMe. BemectBa MOJEKYJISIPHOTO U
HEMOJIEKYJISIDHOTO CTpoeHHsl. KauecTBEHHbIW M KOJUYECTBEHHBIM COCTaB
BemiecTBa. MouisipHass W OTHOCHUTENBHAS MOJIEKYJSIpHAsT MacChl BELIECTBA.
MognbHast 1015 1 MaccoBast AOJISI DJIEMEHTA B BEIIECTBE.

Crpoenne aroma. Hyxmuasl. HW3orombl. [edekr macchl. Tumbl
paauMoOaKTHUBHOIO pacnaaa. TepmosiaepHbli cuHTE3. OTKpPbITHE HOBBIX
XUMHUYECKHX JJIeMEHTOB. JSnepHble peakuuu. THIBI SAACPHBIX PeaKLUIA:
nesenne u cuHTe3. CoBpeMeHHas MOJenb CTpoeHus aroMa. KoprycKylspHO-
BOJIHOBBIE CBOMCTBa 3JeKkTpoHa. IIpeacraBieHue 0 KBaHTOBOW MeEXaHUKE.
Coornomienue pae bpoiusa. Ilpunoun HeonpeaeneHHoctu I'eiizenoOepra.
IlousitTue o BoJHOBON (QyHkuumu. KBaHToBble YmMCiIa. ATOMHas OpOUTAb.
Pacripenennenne 3M€KTPOHOB MO 3HEPTETHYECKUM YPOBHSIM B COOTBETCTBUU C
IIPUHLIMIIOM HAauWMEHBLIECW 3HEPruM, IpaBuiaoM XyHAa W npuHiuioMm [laymu.
OCOOCHHOCTH CTPOCHHMSI JHEPreTHMYSCKUX YpOBHEH aromMoB d-3J€MEHTOB.
OnexkTpoHHas KoHUrypamus aroma. Knaccuukaims XUuMUYECKUX JJIEMEHTOB (S-
, Pp-, d, f-oieMeHThI). DIEKTPOHHBIC KOH(PHUTYPALMU IOJOXKHUTEIBHBIX U
oTpUIlaTeIbHBIX HMOHOB. (OCHOBHOE M BO30YXKIEHHBIE COCTOSIHUSI aTOMOB.
BaneHnTHbIEC 27IEKTPOHBI.

[Tepuomnueckuii 3akoH. POPMyJIHMpPOBKA 3aKOHA B CBETE COBPEMEHHBIX
MPEJICTABICHUI O CTPOCHUU aroMa. MUPOBO33PEHUECKOE U HAYYHOE 3HAUYCHUE
[Tepunonnueckoro 3akona /. . MenaeneeBa. Pangnyc atroma. 3aKOHOMEPHOCTH
B U3MEHEHUHN CBOMCTB MPOCTHIX BEHIECTB, BOJOPOIHBIX COCIUHEHUM, BBICIINX
OKCHJOB Y TUAPOKCUAOB B IEPUOAAX U TPYyIIIAX.

DIIEKTPOOTPHUIIATEIILHOCTb.

XuMu4yeckasi CBfI3b. OJIEKTPOHHAs MNPUPOJA XUMHUYECKON CBS3U. Buapl

XUMHUYEeCKO cBs3u. KoBajeHTHasi CBSI3b U €€ XapaKTEePUCTUKU (PHEPrus CBS3H,

JJINHa CBA3H, BaJICHTHBIMN YToJi, KpaTHOCTb CBA3U, IMOJIAPHOCTD, HOJISIpI/ISYCMOCTB).
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KoBasieHTHass HenoasipHass W mOJdspHast CBsA3b. OOMEHHBII M JOHOPHO-aK-
LENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOW MOJIAPHOM CBs3U. I'eoMeTpust
MOJIEKYJIbL. /{unonbHblti MOMEHmM C653U, OUNONbHbIU MOMeHm MoeKyavl. IoHHas
CBA3b. Omauyue mexcoy UOHHOU U KOBANeHMHOU c8:3bl0. MeTaimnyeckas CBS3b.
BonoponHas cBsi3p M €€ BIMSHHE Ha CBOMCTBA BEIIECTBA. MEKMOJIEKYISIPHBIC
B3aUMOJAECUCTBUA. [lonsamue o cynpamonekyisapHot Xumuu.
ArperaTHble COCTOIHMS BelecTBa. 'a3pl. ['a30Bble 3aKOHBI. YpaBHEHHUE

Knaiinepona— MenaeneeBa. 3akoH ABoraipo. 3aKOH 0ObEMHBIX OTHOILIEHHM.

OTHocHTeNbHAS TUIOTHOCTH ra3oB. CpeaHsiss MOJISIpHAsI Macca CMECH.

CTpOGHI/IC TBCPABIX TCJI: KPUCTAJUIMICCKUC U aMOp(l)HBIG BCIICCTBA. Tunsl
KPpUCTATIMICCKUX PCUHICTOK: ATOMHAA, MOJICKYJISIpHAsA, HOHHAA, MCTAJIZIMYCCKasd.

ITonstue o0 BHGMGHTapHOﬁ ssueiike. Pacuer umcna HOHOB, COJACPIKAIIUXCA B
BHGMGHTapHOﬁ ssiueiike. HMoHHBIE paanycChl. OHpGI[GJIeHI/Ie MCTAJNIMYCCKOI'O

paauyca. 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THUIA

KpUcTauInuecko pemeTkd. I[lpuuunbl MHOrooOpasus BemniecTB. (COBpEMEHHbIE

IMPpCaACTABICHUA O CTPOCHUHU TBCPABIX, )KUAKHUX U F&3006paBHI>IX BCIICCTB.

Tema 6. Teopernueckoe onucanue XMuMUIeCKUX peaxkuuii. (164)

Knaccudukanys XuMU4ecKux peakiiuii 1o pa3inuyHbIM MpU3HAKaM CPAaBHEHHUS.
['oMoreHnHsle U rereporeHHsle peakiuu. Knaccudukamus mo 3HaKy TEMIOBOIO
apdekra. OOpaTtumble U  HeoOpatumbie peakiuu. Karanmutudeckue U
HEKaTAJIMTUYECKHE peakiuu. Peakuuu ¢ u3MeHeHueM 1 0e3 U3MEHEHMs CTENEHU
OKHCIICHHS DJIEMEHTOB B COCIUHECHHUSIX.

DHepreTuka XuMuyeckux peakuuid. TemnoBoil 3¢p¢deKkT XumMuuecKou
peakuuu. DHAOTEPMHUUECKHAE U DK30TEPMUUECKHUE PEAKINU. TepMOXUMUYECKHE
ypaBHeHus. Tersora oOpa3oBaHMs BeLIECTBA. 3aKOH l'ecca W CleACTBUS U3
Hero. DHeprus cBa3u. [louamue o enympennel snepauu v SHTanbnuu. [lonsarue
00 sHuTporu. Bropoit 3akon Tepmogunamuku. ®opmyna bonsiimana. DHeprus
['u60ca u KkpuTEepUKr CaMONPOU3BOILHOCTH XUMUYECKON PEaKLIUU.

OOpaTtumble peakiuu. XUMHUECKoe paBHOBecue. KoHcTaHTa paBHOBECHS.
[Tpunnun Jle [larense. PaBHOBECHBIE COCTOSIHUSA: YCTOWYUBOE, HEYCTOMYUBOE,
oe3paznuyHoe. CMenieHMe XUMUYECKOTO PpABHOBECHS TOJ JEHWCTBHUEM
pa3aNyYHBIX (DAKTOPOB: KOHIIEHTPAIMM PEAreHTOB WM TMPOIYKTOB PEaKIIHH,
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AaBJICHUS, TCMIICPATYPHI. Ponb CMCIICHUA PAaBHOBCECHUA B TCXHOJOTHMYCCKUX

npoIeccax.

CKOpOCTh XMMHUYECKHX PEaKIUi, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB:
MPUPOJBl PEATHPYIOUIMX BEIIECTB, KOHLUEHTPALUMU PEATUPYIOIIMX BELIECTB,
TEMIIEpaTypbl, HAINYUS KaTaJIn3aTopa, IUIOMAAM MOBEPXHOCTH PEATMPYIOIIMX
BEIIECTB. Peakuyy TOMOI€HHBIE W TETEPOreHHbIE. DJIEMEHTapHbIE PEAKLUU.
MexaHu3M peakuuu. AKTHUBUPOBAHHBIA KOMIUIEKC (IIEPEXOAHOE COCTOSHUE).
3akoH aAeicTByrommx macc. KoHCTaHTa CKOPOCTH peakIuu, €€ Pa3MEpHOCTb.
CkopocTh peakuuu paanoakTUBHOro pacmnaza. Ilepuon noisypacnaga. ITpasuiio
Bant-T'opda. [lonsatue 06 sHEprum akTUBAUUKU U 00 SHEPrETUYECKOM Mpodue

peakunu. YpaBHeHue Appenuyca. Karannsatopel u kaTanus.

IpakTnueckas padora Ne 9. «CKOpOCTh XMMHUYECKUX peaKIni. XUMUYECKOE
pPaBHOBECHEY.
Tema 7. Xumnueckas TexHoJiorus (7 4)

OCHOBHBIE TPUHLMIBI XWMHUYECKOM TEXHOJIOTMU. [IpOM3BOICTBO CEpHOM
KHCJIOTBl KOHTaKTHBIM crocoOoMm. XumusMm mnporecca. Colpbe a1 TPOU3BOJICTBA
CEpPHOM KUCIIOThI. TEXHOIOTHYECKas CXeMa IpoLecca, MPOLECChl U alllaparsl.

[IponsBoacTBO amMmuaka. Xumu3M mporecca. OnpeneneHue ONTHUMaIbHBIX
YCIOBUM TMpPOBEIEHUs peakuuu. [IpyuHIMO DUPKYIsIUMA W €ro peajns3anvs B
TEXHOJIOTUYECKOU CXEME.

Mertannyprus. Uepnas metamnyprusi. JloMeHHbIN nporiecc (CbIpbe, yCTPONUCTBO
JOMEHHOW Te4H, XUMHU3M Tpouecca). [Ipou3BoACTBO cTalv B  KUCIOPOJAHOM
KOHBEPTEPE U B MIEKTPOIEYax.

Oprannueckuit cuate3. CUHTE3bI HA OCHOBE CUHTE3-Ta3a. [[pon3BoacTBO MeTaHoMa.
DkoJiorus 1 nmpodseMa oXpaHbl OKpYKaroIei cpe/ibl. 3eieHast XUMHUSL.

Tema 8. XuMusi B noBceJHeBHOI KU3HU.

Xumust mamud. JKupsl, Oenku, yrieBojabl, BUTaMuHbl. [luieBbie m1o0aBKH, WX
kiaccuukanys. 3anpenieHHble U pa3pelIeHHbIe MUIIEBbIe 100aBku. JIekapcTBEHHBIC
cpenctBa. Kocmetnueckue u mapdromMepHbie CpeacTBa.

berroBas xumus. [1oHATHE O TTOBEPXHOCTHO-aKTUBHBIX BellecTBax. Moronue u
gucTsanme cpeacrBa. OrOenuBatomue cpeactBa. [IpaBuina Oe3omacHOW paboOTHI ¢
€JIKUMU, TOPIOYUMH ¥ TOKCUYHBIMHU BEIIECTBAMHU, CPEJICTBAMHU OBITOBOM XUMHUH.
Tema 9. Xumus Ha ciy:xk0e o0mecrTna. (34)

Kpacku u nurmeHTsL.

[TpuHIMIBI OKpalMBanus TkaHeld. Xumus B cTrpoutenbeTBe. Llement, 6eton. CTekiio

U KepaMuka. TpagulHOHHBIE W COBPEMEHHBIE KEPAMHYECKHE MaTECPUAIIBL.
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CeepxnpoBojsias kepamuka. beitoBas xumus. OTOenuBaronme cpeacTra. XuMus B
CENbCKOM XO03siicTBe. MHCeKTumMabpl U nectuuuabl. CpeacTBa 3alliuThl pacTCHUM.
PenensieHTrl.

Tema 10. Xumusi B COBpeMeHHOM HayKe.
(34)
Ocobennocmu cospemennou nayku. Ilpogeccus xumuxa.

MeTtonoa0rus HaydHOTro HUcciaeqoBaHus. MeTo bl HAyYHOrO MO3HAHUS B XUMUMU.
CyObekT W 00BekT HaydHoro mo3HaHus. I[loctanoBka mpobiembl. COop
uHpopmanuu M HakomieHue (akToB. [unoresa u ee 3KCIEpUMEHTaIbHAs
npoBepka. Teopernueckoe OOBSCHEHHWE MOJYYEHHBIX pe3ynbTaToB. UHAyKUMS U
JAeAYKIHS. DKCIEPUMEHTAIbHASI IPOBEPKA MOJTYYEHHBIX TEOPETHUECKUX BBIBOJIOB C
LIEJIbIO PACIPOCTPaHEHUs UX Ha 0oJiee HIMPOKUIN KPYT OOBEKTOB.

XUMHYECKAN aHaAIU3, CHHTE3, MOJICIIMPOBAHUE XUMHUYECKUX MPOILIECCOB U SIBICHUMN
KaK METOJ1a Hay4YHOr o Io3HaHus. HaHOCTpyKTypBI.

Hcrounnkn xumuyeckod uHpopmanuu. [louck xmmuyeckoi HHPoOpManuu 1o
Ha3BaHUsM, WJACHTHU(PUKATOpPAM, CTPYKTYpHbIM Qopmynam. Pabota ¢ 0a3zamu

JTAHHBIX.
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Pa3nen 3. TemaTnueckoe NJIaHMPOBAHHE

B mom uucne

Howmep Konuuecmeo
Tema npaxkmuiecxue | KOHmpoJibHble
membl yacos
pabombl pabombl
1 HewmeTtamibt 31 4 1
2 OOmme cBOWCTBa METAIJIOB 2
3 MeTtaisl riaaBHBIX TOATPYIII 11
4 MeTtanibl TOOOYHBIX MOATPYII 17 1
5 CrtpoeHue BemecTBa 8
6 Teopernueckoe onurcaHue 16 1 1
XAMHWYECKUX PEaKInun
XuMu4ecKask TSXHOJIOTUS 7
XHUMUS B TIOBCETHEBHOU KU3HU 4
Xumus Ha ciryx0e ol1ecTa 3
10 | Xumwusi B COBpeMEHHOM HayKe 3
UTOI'O: 102 9 3
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Kanenoapno-memamuueckoe naanuposanue 6 11 knacce, 102 uaca (3 uaca ¢

HeoeJllo)
Ne m\nn Tema ypoxka Hara
ITo murany @akr.
TEMA 1. HEMETAJUJIBI (31 yac)
1 | Knaccudwukarms npocThixX BemecTs. Bogopo.
2 |['amoreHsl.
3 | Xmop.
JlaGopaTopHslii onbIT 1. [lomydyeHue xjiopa U u3y4eHue ero CBOMCTB.
4 | KucnopoaHble COeIMHEHUS XJI0pa.
JlaGopaTopHbIii onbIT 2. CBOMCTBA XJIOPCOAEPKALIUX
otOenuBaTeeil.
5 | XunopoBonopon. CoinsHast KUCHOTA.
6 |Dtop, Opom, HOJ ¥ UX COCTUHEHHUSI.
JlabopaTopHsblii onbIT 3. CBOIICTBAa OpoMa, MOJIa U UX COJICH.
7 |IlIpakTnyeckas padora Ne 1. Pemienue sKCriepuMEHTAJIbHBIX 3a/1a4
110 TeMe «l aJoreHsn.
8 | XampKOTEHBI.
9  |O30H — ammoTpOMHAsA MOAU(DHUKAIIS KUCIOPOA.
10 Ilepokcua BOIOpOJa U €ro MPOU3BOIHBIE.
11  Cepa.
12 |CepoBogopon. Cynbhussl.
13 |CepHuCTHIH Ta3.
14  |CepHblil aHTUAPUI U CEpHAs KUCIIOTA.

JlabopatopHblii onbIT 4. M3yueHue CBOWCTB CEPHOU KUCIOTHI U €€
COJIEH.
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15

IIpakTuyeckas padora Ne 2. PenieHue sKcnepUMEHTANIbHBIX 3ajad
0 TeMe «XaJIbKOTCHBD».

16 |Pemienue 3amay U BBINOJHEHUE YNPAXKHEHUH MO TeMaM
«l"asorensn U «XaJabKOT€HBD).

17 | DneMeHTHI MOATPYIIIHI a30Ta.

18 |A3sor.

19 |AMMMaK ¥ COJIM aMMOHHUSI.
JlabopaTopHbiii onbiT S. M3ydeHne CBOWCTB BOJHOTO pPacTBOpa
aMMHaKa.
JlabopaTopHblii onbIT 6. CBOMCTBA COJIEN aMMOHMSI.

20 |TIpaxkTuueckas padora Ne 3. «[lomydyenre ammmuaka v u3y4eHUe €ro
CBOWCTBY.

21 |Oxcunsl a3ora.

22 | A30THas KUCJIOTa U €€ COJIU.

23 |Dochop.

24  ®ochopubrit anruapua u GochopHbIE KUCIOTHI.

25 IIpakTuueckas padora Ne 4. Pemenne skcriepuMeHTaIbHBIX 33724 1O
TeME «JIEMEHTHI NOATPYMIIbI A30Ta.

26 | Yruepon.

27 |CoenuHeHus yriaepoja.
JlaboparopHblii onbIT 7. KauecTBeHHas peakiys Ha KapOOHAT-UOH.

28 | Kpemuuii.

29 |CoenuHEHUs KPEMHHUS.
JlaGopaTopHblii onbIT 8. VcnipiTaHue pacTBOpa CUIIMKATAa HATPHS
WHJIUKATOPOM.
JlaGopaTopHslii onbIT 9. O3HaKoMIIEHHE ¢ 00pa3aMu MPUPOTHBIX
CUJIMKATOB.

30 OOGob6maroiee noBTopeHue mno reme «Hemeramiby.
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31

Kontpoasnas padora Ne 1 no reme «HemeTtamiby.

TEMA 2. OBIIIUE CBONICTBA METAJLJIOB (2 uaca)

32 |CBoiicTBa U METOJIBI MTOJIYUYEHUS METAJLIOB.

33 |Cmnassl.

TEMA 3. METAJIJIBI I'JTABHBIX IOATPYIIII (11 yacoB)

34 | OOmias xapakTEepUCTHKA IEJIOYHBIX METAIJIOB.

JlabopaTopubiii onbIT 10. OxpammBanue MIaMEHU COCTUHEHUSIMU
LIEJIOYHBIX METAJIIOB.

35 | Harpwuii u kayuii.

JlabopaTopHusbiii onbIT 11. O3HaKOMIIEHHE C MUHEpPAJIAMU U
BOKHEHIIIMMU COEUHEHUSIMU IIEJIOYHBIX METAJJIOB.

36 |CoeamHEeHMsS HATPHSI U KaJusl.

JlaGoparopublii onbIT 12. CBOMCTBA COCTMHEHUM 1IETOUYHBIX
METaJlIOB.

37 |O6mIast xapaKTepUCTHKA 3JIEMEHTOB TJIaBHOW NMoArpymmsl I rpymmebr.
JlabopaTopublii onbIT 13. OKpacka IJIaMeHd COCIMHEHUSIMA
IEJI0YHO3EMETBHBIX METAJIIOB.

38 Maruuii 1 ero coeAMHEHHUS.

JlabopaTopHusbliii onbIT 14. CBOWCTBA MarHus U €ro COCANHEHUI.

39 |KampLuii ¥ €ro COeIMHEHNUSL.

JlabGopaTopHblii onbIT 15. CBONMCTBA COETMHEHUN KAJIbIUSA

40 |2KecTKOCTb BOJIBI M CITOCOOBI €€ YCTPAHEHUHI.
JlabopaTopHubiii onbIT 16. JKeCTKOCTH BOJIBI.

41 |AMIOMUHHN — XUMUYECKUHN JIEMEHT U ITPOCTOE BEIIECTBO.
JlaGopaTopHblii onbIT 17. CBOMCTBA AIFOMUHUSL.

42 |CoenrHEHUS ATFOMUHUSL.

JlabGopaTopubiii onbIT 18. CBOMCTBA COCAMHEHMI aTIOMUHMUSL.

43 |Pemienue 3a7a4 U BBIIOJIHEHUE YITPaXKHEHUH 10 Teme «MeTabl
[JIABHBIX MOJTPYIII.

44 | IIpakTu4yeckasi padora Ne 5. PemieHue 3KCIepUMEHTAIBHBIX 3aja4

o TeMe «MeTaJlibl TJIaBHBIX MMOATPYIIID».

TEMA 4. METAJIJIBI TIOBOYHBIX ITOAI'PYIII (17 yacoB)
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45

O6H18.H XApaKTCPUCTHKA IICPCXOAHBIX MCTAJIIIOB.

46 | Xpowm.

47 |CoenuHeHust XpoMa. 3aBUCUMOCTh KUCJIOTHO-OCHOBHBIX U
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OT CTEIEHH OKUCIEHUS
MeTaslia.

JlaGopaTtopHslii onbIT 2(0. CBOMCTBA COETMHEHUI XpOMA.

48 |Mapraner.

JlabGopaTopHubii onbIT 21. CBOMCTBA MapraHua v €ro COeINHEHHUI.

49 |XKene3o kak XUMHUYECKUM PJICMEHT.

JlabopaTopHbii onbIT 22. M3yueHre MUHEPAJIOB KeEJe3a.

50 Keme3o — mpocToe BEmecTBO.

JlabopaTopHbiii onbIT 23. CBOMCTBA XKeEe3a.

51 Coenunenus xenesa.

52 |Menp.

JlabGopaTopHblii onbIT 24. CBOMCTBA ME/IH, €€ CILUIABOB U
COCIMHECHUM.

53 IIpakTnueckas padora Ne 6. «Ilomydyenre MmenHOTO Kyropoca.
[Tonyuenue Xene3HOro Kynopocay.

54 Cepebpo.

55  3omnoro.

56 |IluHK.

JlaGopaTopHblii onbIT 25. CBOMCTBA IIUHKA U €70 COCAUHEHUI.

57 | Pemenue 3a71a4 1 BBITIOJIHEHHE YIPAXKHEHU 110 Teme «MeTtasibl
MOOOYHBIX MOATPYIII».

58 IIpakTnueckasi padora Ne 7. PemeHre SKCIEpUMEHTAIBHBIX 3a7ad
o Teme «MeTasutbl TOOOYHBIX MOATPYIIID).

59 IpakTnueckas padora Ne 8. «Ilonyuenue comu Mopay.

60 O6o6mIaronee MoBTOPEHHE MO TeMe «MeTambhy.

61 KourpoubHas padora Ne 2 o reme «MeTtasibi».

TEMA 5. CTPOEHUME BEHIECTBA (8 uacoB)
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62

Snpo aroma. SAnepHbie peakuumu.

63-64

DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB.

65 KoBaneHTHas CBSI3b U CTPOCHUE MOJICKYIL.

66 |MonHas cBsi3b. CTpOE€HUE MOHHBIX KPUCTAILIOB.

67 |Meramueckas cBi3b. Kpucraminyeckue pereTkd MeTalioB.

68 |MexMoeKyIsipHbIE B3aUMOICHCTBHUS.

69 | O6o6maroniee moBTOpeHNE MO Teme «CTPOEHIE BEIECTBAY.

TEMA 6. TEOPETHYECKOE OIIMCAHUE XUMHNYECKUX
PEAKIUMU (16 gacon)

70 | TermoBbie 3PPEKTHl XUMHUUECKUX PEAKIIUA.

71 3axon ['ecca.

72 \Durpomnusa. Bropoii 3akoH TepMOIUHAMUKH.

73 DOueprus ['m66ca u KpuTEpUNU CaMOTIPOU3BOJILHOCTH XUMHUECKHUX
peaKLnil.

74 |Pemienue 3a1a4 1o TeMe « XUMHUUYECKas TEPMOTUHAMUKA.

75 |CkopocTh XUMHUYECKON peaKIuu. 3aKOH JACHCTBYIOIIMX Macc.

76 |3aBHCHMOCTH CKOPOCTH PEAKIIUU OT TEMITEPaTypPhI.

77 |Karanu3. Katanuzatopsl.

78 | Xumuueckoe paBHOBecue. Koncranra pasnoBecus. [Ipuniun Jle
[[TaTense.

79-80 IMpaktuyeckass padora Ne 9. «CKOpOCTh XUMHUYECKHUX PEAKLHUU.

XHUMHUYECKOE PABHOBECUE.

81 HonHoe nmpousBeaeHue Bobl. BogopoaHbIil mokazaTeb.
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82

XUMHUYECKOE paBHOBECHE B pacTBOPAX.

83 | Xumudeckue UCTOYHHKHU TOKA. DJIEKTPOIIU3.
84 |O6o0maromiee moBTOpeHHE 1Mo TeMe « TeopeTnyeckrne OCHOBBI
XUMUN.
85 Kontpoabnas padora Ne 3 o reMe «TeopeTudeckre OCHOBBI
XUMUW.
TEMA 7. XUMHNYECKASA TEXHOJIOI'USA (74acoB)
86 |HayuHble mpUHIMIIBI OPraHU3AIMHA XUMHUYECKOTO IPOU3BOICTBA.
87 | IIpon3BOACTBO CEPHOM KUCIIOTHI.
88 IIpou3BojcTBO aMMHaKa.
89 IIpom3BojCTBO YyTyHA.
90 |[Ipom3BOICTBO CTAJIH.
91 |[IpoMbINUIEHHBIA OPTAaHMYECKUN CUHTES.
92 Xumuueckoe 3arps3HeHHE OKPYKAIOIMIEH Cpe/ibl. «3eIeHas» XUMHUS.
TEMA 8. XUMUSI B TOBCEJJHEBHOM KW3HM (4 yaca)
93 | Xumus numm.
94 | JlekapcTBEeHHBIE CPEACTBA.
95 |KocMeruueckue u napproMepHbIe CpEACTBa.
briToBas xumus.
96 |JIaGopaTopHblii onbIT 27. 3HAKOMCTBO ¢ MOOIIMMU CPEACTBAMH.
TEMA 9. XUMUSA HA CJIYKBE OBLHIECTBA (3 uaca)
97 | XuMmus B CTPOUTEIHCTBE.

JlaGopaTopHblii onbIT 28. Kien.
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98

XUMHS B CEIIbCKOM XO35IUCTBE.
JlaGopaTopHblii onBLIT 29. 3HAKOMCTBO C MUHEPaJIbHBIMU
yIOOPEHUSIMU ¥ U3yYEHHE UX CBOMCTB.

99

HeopraHquCKHe MaTCpHaJIbl.

TEMA 10. XMMUSI B COBPEMEHHOM HAYKE (3 uaca)

100 Meromonorus HAYIHOTO UCCIIEAOBAHMS.
101 UcroyHuku XMMUYECKON MHGOPMALIHH.
102 O6Gobmatomee moBTOpeHKE 3a Kype 11 kimacca.

Hroro

102 94
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