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INOACHHUTEJ/IbHAA 3AITMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O IIPEAMETA «XUMMUA»

Bkiag yueOnoro npeamera «XuMHS» B JOCTHXKEHHUE IeJIeil OCHOBHOTO 001Iero o0pa3oBaHus
00yCIIOBJIEH BO MHOIOM 3HAu€HHUEM XHMHUYECKOH HayKu B MO3HAHUHM 3aKOHOB IPHUPOIBI, B
Pa3sBUTHH MPOM3BOIUTEIBHBIX CHJI OOIIECTBA M CO3AaHUU HOBOW 0a3bl MaTEPUATbHOMN KYJIBTYPHI.

XHUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK pPacIpOCTpaHWIa CBOE BIMSHUE HA BCE
00J1aCTH 4€JIOBEUYECKOI0 CYILECTBOBAHMS, 3aJajla HOBOE BUJEHUE MHpA, CTajda HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOW KYJIBTYpPbI, HEOOXOIMMBIM YCIIOBHUEM KU3HH OOIECTBA: 3HAHUE XUMUU
CIIY’)KAT OCHOBOW Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS 4YENOBEKa, €ro MPEeACTaBICHUH O
MaTepuaIbHOM E€IMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (hOpMUpYEMbIe XUMHUEH IPEICTABICHUS O
B3aMMOIIPEBPAIICHUAX SHEPIMM W 00 SBOJNIONMU BEIIECTB B NPUPOJAE; COBPEMEHHAs XHMUS
HalpaBlieHA Ha pelIeHUe TI00aldbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSA YeJIOBEYECTBA —
CBIDHEBOHM, OHEPreTHYECKOW, TMHIIEeBOM M  SKOJOTHYECKOH  Oe30macHOCTH, MpoOieM
3/1paBOOXPaHEHUSI.

B ycioBusix Bo3pacTarouiero 3Ha4eHUsl XMMHUH B dKU3HU O0ILECTBA CYIIECTBEHHO MOBBICUIIACH
pPOJIb XUMHUYECKOro 00pa3oBaHMs. B IuiaHe conuanus3aly OHO SBISETCS OJAHMM M3 YCIOBUMN
(opMHUPOBAHUS HHTEIJIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY  4E€JIOBEKY XHMUYECKHME 3HaHHUA HEOOXOAMMBI s  NpUOOpEeTeHUs
OOLIEKYJIBTYPHOTO YPOBHSI, IO3BOJISIIOIIETO YBEPEHHO TPYAUTHCA B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOOpa3HOW JKH3HU OOIIECTBA, JJII OCO3HAHHUS BAXKHOCTH Pa3yMHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBBIO M 3[I0POBBIO IPYTUX, K OKpYXKalOUIeH MpUpOIHON cpere, Uit
rPAaMOTHOI'O MOBEACHUS MPU UCIIOIb30BAHUM PA3ITUYHBIX MAaTEPUAIOB U XUMUYECKUX BEIIECTB B
MOBCEIHEBHOW KU3HU.

XuMudeckoe 00pa3oBaHHe B OCHOBHOM IIKOJIE SBISETCS 0A30BBIM MO OTHOLICHHUIO K CUCTEME
oOuiero xuMuyeckoro oOpaszoBanus. Ilo3ToMy Ha COOTBETCTBYIOLIEM €MY YpPOBHE OHO
peanu3yeT NpUCylIHe OOLeMy XMMHUYECKOMY OOpa30BaHUIO KIFOYEBbIE IIEHHOCTH, KOTOpHIE
OTPaXKalOT TOCYJAPCTBEHHBIC, OOIIECTBEHHBIE M WHIWBHUIYAJIbHBIC TMOTPEOHOCTU. ODTUM
OTIpeieNsIeTcsl CYIIHOCTh 001Iel cTparernu o0ydeHHsl, BOCIIUTAHUS M Pa3BUTHs 00ydaroLIUXCs
CpelCTBaMU y4eOHOro npeameTa « XuMus».

N3yuenne npenmera: 1) cnocoOCTBYeT peanu3allid BO3MOXKHOCTEH JUIsi CaMOpa3BUTUS U
dbopMHUpPOBaHUS KYJIBTYpPHl JTUYHOCTH, €€ 00mel n (HyHKIMOHATIBLHON IPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUpPOBAHME MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX
CaMOCTOSITENIbHON y4eOHOM AESITENbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXO/MMBIX KakK B IOBCEAHEBHOM JXU3HHU, TaKk U B NPOPECCHOHATBHOM AEATENBbHOCTH; 3)
3HAKOMMT CO CHEeUM(PUKON HAyYHOTO MBILIUICHHUS, 3aKJIabIBa€T OCHOBBI 1I€JIOCTHOTO B3IJIsAJa Ha
€IMHCTBO TPHUPOJAbI U YEJOBEKAa, SBIAETCS OTBETCTBEHHBIM J3TanoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTHM  MOAPOCTKOB; 4)  cmocoOcTByeT  (HOpMHpPOBaAHUIO
LIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAYYHbIM 3HAHMSM, K MPUPOJE, K YEJIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUeE KOJIbHUKOB.

Ha3BanHuble HampaBieHHs B OOY4YEHHUH XMUMHMU OOECIEUMBAIOTCS CHEIU(PHUKON COAEp:KaHUsS
npeaMeTa, KOTOPhIN SBJsieTCs MeJarornyecky aJanTHUpPOBaHHBIM OTpakeHHeM 0a30BOIl HAayKu
XUMHH Ha ONPEIECIEHHOM dTane €€ pa3BUTHS.

Kypc xumum OCHOBHOHM IIKOJBI OpPUEHTHPOBAH HAa OCBOCHHE OOYYaroIIMMHUCA OCHOB
HEOPraHMYECKOW XHUMHUHM M HEKOTOPbIX TMOHATUH U CBEJCHUH 00 OTIENbHBIX OOBEKTax
OPraHNYEeCKON XUMHH.

CrpykTypa coaepkaHusi mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJXO0/a K €ro
uzydeHuto. CopepxaHue CKJIQAbIBAETCS W3 CHUCTEMbl MOHATUA O XMMHYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBbl MOHATUH O XUMHUECKOW peakiuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIUIY MOCIEA0BATEILHOTO Pa3BUTHS 3HAHUIM Ha OCHOBE TEOPETHUECKHX
IIPEJICTaBICHUA pPa3HOIO YPOBHS: AaTOMHO-MOJIEKYJSIPHOTO YYE€HHMsI KaK OCHOBBI BCETO



ecTecTBO3HaHMs, ypoBHs llepuonmueckoro 3akona [[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHa
XUMHH, YYEHUS O CTPOGHMHM aroMa M XMMHUYECKOW CBSI3M, MpEACTaBIeHUN 00
EKTPOJUTUYECKOM  JUCCOLMALMU  BEIECTB B pacTBOpax. TeopeTudeckue 3HaHUSA
paccMaTpUBAIOTCSI HAa OCHOBE OSMIIMPUYECKH IIOJYYEHHBIX U  OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIEAOBATENFHO OT OJHOTO YPOBHS K APYTrOMY, BBITONHAS (PYHKIIMH 0OBICHEHUS
U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHA M BO3MOXKHOCTEH IPAKTUYECKOIO INPUMEHEHUS U
IIOJIy4EHUS U3Y4acMbIX BEILIECTB.

Takast opraHuzanus cojaepKaHHs Kypca CIIOCOOCTBYET IPEJICTABICHUI0 XHMHUYECKOM
COCTABJISIOIIEH HAay4HOM KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM HpHUpoAbl. TeM caMbIM
o0ecreunBaeTcsi BO3MOKHOCTb ()OPMHUPOBAHUS Y OOYYaOLIMXCS LIEHHOCTHOI'O OTHOLIEHUS K
Hay4HOMY 3HAaHMIO M METOJAaM II03HaHUS B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHUE
COJIEp)KaHUs Kypca IPOUCXOOUT C IPUBJICUYECHUEM 3HAHUNM W3 PAHEE M3YYEHHBIX KYPCOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccb» u «Pusnka. 7 Kiaacey.

IEJIU U3YYEHHUA YYEBHOTI'O TIPEAMETA «XUMUWA»

K HampaBiieHHI0 NEepBOCTENEHHOM 3HAYUMOCTH TPU PeaTu3aluu 00pa3oBaTeIbHbIX (YHKIIHIMA
npeaMera «XHUMUsS» TPAIUIMOHHO OTHOCST (POPMHUPOBAHUE 3HAHWK OCHOB XMMHYECKOH HAyKH
KaKk 00JIaCTU COBPEMEHHOTO0 €CTEeCTBO3HAHUS, MPAKTUYECKOW MEATEIBHOCTH YEeIOBEeKa U Kak
OJTHOTO W3 KOMITOHEHTOB MHUPOBOW KYyJbTYpPBHI. 3ajada TpeaMeTa COCTOMT B (OPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MIOJIOKEHHH, TOCTYIHBIX 0000IIEHHIT MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKH, 3HAHUN O
HAyYHBIX METOJaX M3YYECHHs BEIECTB M XMMHUYECKHX Peakiuil, a Takke B (OPMUPOBAHUU U
Pa3BUTUHU YMEHUI U CIIOCOOOB JI€ATENbHOCTH, CBA3AHHBIX C IUIAHWPOBAHHWEM, HAOJIIOJIEHUEM U
MPOBEJICHUEM XMMHUYECKOTO HKCIIEPUMEHTa, COOII0IEHNEM MpaBuil 0e30MacHoro oOpaiieHus ¢
BELIECTBAMHU B ITOBCEAHEBHON KHU3HU.

Hapsiny ¢ sTuM nenu u3ydeHus mpeaMera B MPOrpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHCTEME OCHOBHOro o0miero oOpa3zoBanus. CerogHs B
o0pa3oBaHMM 0CO00 3HAYMMOM MpPHU3HAETCS HANpPaBIEHHOCTh OOyYeHUs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (opMHUpOBaHHME €€ HUHTeIJIeKTa W o0med KynbTypbl. OOyueHue
YMEHHUIO YYUTBCS M HPOAOJIKATh CBOE 0Opa3oBaHME CAMOCTOSITEIBHO CTAHOBMUTCS OAHOM W3
BaXHEHIINX QYHKIMH y4eOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM Ipu HM3y4EHUM IpEeIMETa B OCHOBHOHM IIKOJIE JOMUHHUPYIOLIEE 3HAYCHHE
MpPUOOPENTHN TaKKue LIETH, KaK:

(dbopMHpOBaHHE MHTEIUIEKTYAIbHO pa3BUTON JIMYHOCTH, TOTOBOW K CaMOO0Opa30OBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

HaIpPaBJIEHHOCTh O0YYEHMsI Ha CUCTEMaTHYECKOe MPUOOIIEHNE yYalIuXcs K CaMOCTOSITETbHOM
MIO3HABATEJILHOM /EATENIbHOCTH, HAYYHBIM METOAaM MO3HaHUs, (GOPMHUPYIOIIMM MOTHUBAIMIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

o0ecrieyeHne  YCIOBHUM, CHOCOOCTBYIOUIMX TMPHOOPETEeHHIO  OOYYaIOUIMMHUCS  OIBITa
pa3HoOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEPCAbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

(dbopMHpOBaHHUE YMEHHI OOBSICHITH U OLIEHUBATh SIBJICHUS OKPYKAIOLIEro MUpa Ha OCHOBAHUU
3HAHUH U OMBITA, OJTYYEHHBIX NIPH U3YUYEHUH XUMUU;

¢dbopMupoBaHUe y OO0y4aroUIMXcsd TyMaHUCTHYECKHX OTHOIICHWH, MOHWMaHUS LEHHOCTU
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHECHHS CBOETO 3J0POBbS M OKPYKAIOUIEH MPHUPOTHON
Cpelibl;

pa3BUTHE MOTHBAIMM K O0YYEHHIO, CHOCOOHOCTEM K CAaMOKOHTPOJIIO M CAMOBOCHHUTAHHMIO Ha
OCHOBE YCBOEHHS OOIIEUeNIOBEUYECKUX LIEHHOCTEeH, TOTOBHOCTM K OCO3HAHHOMY BBIOODPY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero o0yyeHusl.



COAEPKAHHME YYEBHOI'O IPEAMETA

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Posib xumMuun B Xn3HU 4YesoBeka. Tena u BemecTBa. Pu3nyeckue CBOMCTBA
BelIeCTB. ArperaTHoe cocTosiHue BeulecTB. [loHATHE 0 MeTOAax MO3HAHUS B XMMHUHU. XUMHS B
cucreMe Hayk. UucTele BemecTBa U cMecd. CriocoObl pa3feneHust CMecen.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 371€MEHThl. CUMBOJIBI XMMHUYECKUX 3J1eMeHTOB. [IpocThie u
CJIO’KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi ¢popmyna. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BewecTB. OTHocuTenbHas aroMHas Macca. OTHOCHTENbHAas MOJIEKYJspHas Macca.
MaccoBast 10151 XUMUYECKOT'0 3JIEMEHTA B COCMHEHUU.

dusnyeckue M XHUMHUYECKUE SIBICHUSA. XHMHMUYECKas peakiuss U e€ IpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKkue ypaBHeHus. Kiaccupukanuss XMuMUYECKUX peakuui
(coenMHEHUS, PA3IOKCHHUSI, 3aMEIIICHUS, OOMCHA).

XUMHUECKUH HKCIEPUMEHT: 3HAaKOMCTBO C XMMHUYECKOH IOCYIOH, ¢ ImpaBuUiIaMu paboThl B
naboparopun U mnpuémMamu oOpalleHus C J1abopaTOpHBIM OOOpYIOBAaHUEM; H3YUEHHE U
onucaHue pU3MUECKUX CBOMCTB 00pa3ll0OB HEOPraHMUYECKUX BELIECTB; HAOMIOIeHNE (PU3NUYECKUX
(nmaBieHHE BOCKA, TasHUE JIbJla, paCTUpPaHUE caxapa B CTYIKE, KUIIEHWE U KOHIEHCALUs BOJbI)
U XUMHUYECKUX (TOpeHHe CBeuH, NMPOKAJMBAHME MEIHOW IPOBOJIOKH, B3aUMOJIEHCTBUE Mena C
KHUCJIOTOM) sIBJIEHUM, HaOJIIOJIEHUE M ONMCAHHE NMPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakuui
(pa3noxxeHue caxapa, B3aMMOJACHUCTBUE CEPHOM KHCIOTHI € XJOPHIOM Oapusi, pa3iokKeHue
ruapokcuaa menu(Il) npu HarpeBanuu, B3aumojieiicTBue xene3a ¢ pactBopom coiu meau(Il));
u3ydyeHue crnocoOoB pa3fieNeHusl cMecel (C MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BhIIIApUBAaHUE,
JUCTHILISAIMS, XpoMmaTtorpadus), TpPOBEJACHHE OYWUCTKHA IIOBAPEHHOW COJIM; HAOMIOJCHWE |
ONHCaHHE pE3yJIbTATOB IPOBEIEHUS OIbITA, WUIIOCTPUPYIOLIET0 3aKOH COXPAHEHUS MAacchl;
CO31aHHE MOJIETIEN MOJIEKYJI (ILIapOCTEPIKHEBBIX ).

BakHeiiliue npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kuciopog — 31Ie€MEHT M NMPOCTOE BEILECTBO.
Haxoxnenue xucnopojia B pupoje, pu3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHs).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
npoMblIIIeHHOCTH. KpyroBopot kucinopoja B mpupoje. O30H — aIOTpONHas MOJU(PHUKAIHS
KHCIIOpO/1a.

TennoBoit 3¢ddexkr xumuyeckol peakuuu, TEPMOXHMMHUYECKHE YpaBHEHMs, JK30- U
SHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO 3P deKTa, pa3pylIeHue 030HOBOTO CIIOS.

Bonopon — snemeHT u npocroe BemiecTBo. Haxoxkaenue Bogopoa B npupoje, puandeckue u
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE, ClIOco0b! omydeHus. Kucnotel u conu.

KonuuectBo BemectBa. Monbs. Monsipaas macca. 3akoH ABorajpo. MosnspHbiii 00BEM ra3oB.
Pac4€Tbl M0 XMMUYECKUM yPaBHEHHUSM.

®usnueckue cBoiicTBa BoJbl. Boma kak pactBoputens. PactBopbel. HacelnieHnele u
HEHACBILIEHHBIE PacTBOpBl. PacTBopuMoOcTh BemecTB B Boje.MaccoBasi 110y BEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOoAbl. OcHOBaHWs. Ponp pacTBOpoOB B MPHUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoJe. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss Heopranmdeckux coenuHeHuidt. Oxcuabl.  Knaccupukanuss OKCHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJIOB (MEXAyHapoJHas U TpuUBHaibHas1). Duznueckne M XUMUYECKHE CBOMCTBA OKCHOB.
[Tonydyenune OKCHUIOB.

OcHoBanus. Kiaccudukanus ocHOBaHMIA: IMIENOYM W HEPACTBOPHMBIE OCHOBaHUS.
Homenknarypa ocHoBaHU# (MeXayHapoaHas W TpuBUajibHas). DuU3MUEeCKHe U XHUMHUYECKUE
cBOMCTBa OCHOBaHUU. [losryuenre ocHOBaHMIA.



Kucnorel. Knaccuduxamms kuciaor. HomenkmaTypa KucinoT  (MEXIyHapoaHas |
TpuBHaJIbHAsA ). PU3NUECKUE U XUMUYECKHE CBOWCTBA KUCIOT. Psan aktuBHOCTH MetaiioB H. H.
bekerosa. [lonyueHnne KUCIOT.

Comu. Homenknarypa conelt (MexJIyHapoJHas U TpUBHalIbHAsA). DPU3NYECKHE U XUMUYECKHE
cBoiicTBa conel. [lonyuenue coneil.

['eneTnueckas CBsSI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

XUMHUYECKUI DKCIIEPUMEHT: Ka4eCTBEHHOE OIIPENEIICHUE CONEpKaHU KUCIOPOJa B BO3yX€E;
MoJlyueHue, coOMpaHue, paclo3HaBaHWE U U3YYEHHE CBOICTB KHCIOpOJa; HaOII0AeHUE
B3aUMOJICUCTBUS BEILECTB C KUCIOPOAOM M YCIOBHUSA BOSHUKHOBEHHMS M IPEKPALLECHUS TOPEHUS
(moxapa); O3HAKOMJIEHME C oOOpa3laMd OKCHJOB M OIHCAaHWE HUX CBOMICTB; MOJIyueHHE,
coOupaHue, paclo3HaBaHUE W H3Y4YEHHE CBOMCTB Boaopoaa (TOpEHHE); B3aUMOJEHCTBHE
Bojopoaa ¢ okcuaom menu(Il) (Bo3MOXKHO HCMONBb30BaHHE BUICOMATEPHANIOB); HAOIIO/IEHUE
00pa3IoB BEMIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHUE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB C
pPa3IMYHON pPAacCTBOPUMOCTBIO; MPUTOTOBIEHHWE PACTBOPOB C OIPEAEIEHHOW MAacCOBOM JoJel
pPacTBOPEHHOIO BEILIECTBA; B3aUMOJICHCTBUE BOJABI C MeTaJUIaMM (HAaTpUEM M KaJbIHEM)
(BO3MOYKHO HCIIOJIb30BAaHHUE BHIEOMATEPUANIOB); OMpEeNieHue PAaCTBOPOB KHUCIOT M IEIOYeH C
IIOMOUIbI0 MHJMKATOPOB; MCCIEJA0BaHUE O00pa3lloB HEOPIaHWYECKUX BEIIECTB PA3JIMYHBIX
KJIaCCOB; HAONIOJICHUE W3MEHEHUS OKPAacKu HHIMKATOPOB B PAacTBOpax KHUCIOT U IIEJOoYei;
uzydyeHue B3aumonenctBus oxcuaa wmeau(ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C
METaJUIAMH, PEaKIUi HEeWTpalu3aluu; IMOJyYEeHUE HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOrO0 MeTajula JIPYyTMM H3 pacTBOpa COJM; PEILICHUE SKCIEPUMEHTAIBbHBIX 33J1ad IO TeMe
«Baxueime K1acchl HEOPraHMUECKUX COCIUHEHUIN.

Ilepuoanyeckuit 3axoH u Ilepuoamyeckas cucremMa xumuyeckux dviemenros /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBbie MOMBITKU KIIACCU(PUKALUN XUMHUYECKUX dJIeMEHTOB. [IoHATHE O Tpymnmax CXOAHBIX
9JIEMEHTOB (ILEJIOYHBbIE M ILEJIOYHO3EMENbHbIE METaUlbl, TIaJOT€Hbl, WHEPTHBIC TIa3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCU/IBI.

[Iepnonnueckuit 3akoH. [lepnoanueckas cucreMa xumudeckux ieMeHToB Jl. . Menneneesa.
Kopotkonepuonnas u amuHHOnepuonHass ¢opmbl Ilepuonudeckoil cucTeMbl XUMHYECKHX
anemeHToB JI. . MenneneeBa. Ilepuons! u rpynnel. @U3NYECKHU CMBICI MOPSIKOBOIO HOMEpA,
HOMEPOB IIEpUOa U IPYIIIILI JJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX szep. M3oTonbsl. DnekTpoHbl. CTpOeHHE AJIEKTPOHHBIX
oOonouek aToMoB mepBbIX 20 xumuuyeckux sneMeHToB Ilepuoanmyeckoit cucremsr JI. U.
MeneneeBa. XapakTepucTUKa XMMHUYECKOTO JIEMEHTA 10 €ro NOoJIoKEeHUIo B Ileproanueckon
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs pajJuyca aTOMOB XHMHUYECKUX AJIEMEHTOB, METAIIIMYECKUX H
HEMETAJUIMYECKUX CBOWCTB IO TpyNIaM M Inepuojam. 3HaueHue llepmonmyeckoro 3akoHa M
Ilepponnueckol CHCTEMBl XMMHMYECKUX JJIEMEHTOB Ul Pa3BUTHS HAyku M npaktuku. [[. M.
MenpeneeB — y4€HbIN U TPakIaHUH.

Xumuueckas CBS3b. KoBasienTHAs (monsipHas u HEMoJIsipHast) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. FIoHHas1 CBS3b.

Crenenb okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl okucineHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUN SKCIEpUMEHT: H3ydeHHe O0Opa3loB BEUIECTB META/NIOB KM HEMETAIIOB;
B3aUMOJICUCTBUE THIPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH; IPOBEAEHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakuuu
pa3I0XKEHUS, COEAUHEHN).

MexnpeameTrHblie CBSI3H

Peanuzanus MEXNpeAMETHBIX CBSA3€H IPHU W3YYEHUU XHMHHU B 8 KJIacC€ OCYILECTBIISIETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHSATHI,
ABJISIFOLUXCS. CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OO1ime ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHBIA (DaKkT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CHHTE3, Kiaccu(ukammsi, TEePUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, MOJICITb, SIBIICHUE.

®dusnka: Martepusi, aroM, DOJEKTPOH, NPOTOH, HEHTPOH, WOH, HYKIHA, W30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJA, DJICKTPUYECKUI 3apsiji, BEIIECTBO, Tello, 00BEM, arperatHoe
COCTOSIHUME BEIIECTBA, a3, (PM3MUYECKHE BEIWYHMHBI, CIUHUIIBI M3MEPEHHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorust: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpPANIbI, TOPHBIE TOPOABI, MOJE3HBIE HCKOMAeMbIe,
TOIUIMBO, BOJIHBIC PECYPCHI.

IIVTAHUPYEMbBIE OGPA30BATEJ/IbHBIE PE3YJ/IbTATbI

HSY‘IGHHG XHMHUH B 8 KJacce HaIlpaBJICHO Ha AJOCTHUXXCHUC O6y‘l&f0H.[PIMPIC51 JINYHOCTHBIX,
METAIIPEAMCTHBIX U IPECAMETHLIX PE3YJIbTATOB OCBOCHUS yqe6Hor0 npeamMceTa.

JINYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pPE3ylbTaThl OCBOCHHUS TNPOrPpaMMbI OCHOBHOTO 0OOMIIEro 0Opa3oBaHHS
JOCTUTAIOTCS B X0JI¢ O0y4eHUs] XUMHH B €IMHCTBE Y4eOHOW M BOCHUTATENHHOMN NeATeIbHOCTU
Opranu3aliud B COOTBETCTBUM C TPAJUIMOHHBIMH POCCHUHUCKHUMH COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TNPUHATBIMA B OOIIECTBE MpaBUIaMH M HOPMaMU
MOBEJICHUSI M CIOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHMS, CaMOPA3BUTHUS M COIHAIM3AIUU
oOyJaronuxcs.

JIn4HOCTHBIE PE3YJAbTATHI OTPAXKAIOT C(HOPMUPOBAHHOCTD, B TOM YHCJIE€ B YACTH:

ITaTpuOTHYECKOr0 BOCTIMTAHUS

1) IEHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HACJICNI0, TOHUMAHWs 3HAYCHUS XUMHUYECKOW HayKd B JKHU3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh OCTOBEPHOU MHGOpMAIuell 0 MepeoBhIX JOCTHKEHHUSIX U OTKPBITHIX
MHPOBOW U OTEUYECTBEHHOM XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpPOICTBE
Mupa 1 o0IIIecTBa;

I'pa:xknanckoro BocnuTanusi

2) mpencTaBiIeHHS O COIMANBHBIX HOpMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUICKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM, Y4eOHO-
HCCJIeIOBATENBCKOM, TBOPUECKON U APYTUX BUIAX JEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOM JIESITENPHOCTHA TIPH BBIMOJHEHUU yYEOHBIX, TTO3HABATEIBHBIX 3a/1a4, BBHITOJHEHUU
XUMHYECKHUX SKCTIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMJICHHS K B3aHMOTIOHUMAaHUIO
¥ B3aMMOIIOMOIIM B MPOIECCE ITOM Yy4eOHOUM NeATeNbHOCTH; TOTOBHOCTH OIIEHHWBATh CBOE
MOBEJEHUE U TOCTYIKM CBOMX TOBAapUIIEH C MO3ULMU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUA

3) MHpPOBO33PEHYECKUX TPEICTABICHWA O BEMIECTBE M XUMHYECKOM  PEaKIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM W COCTaBIIAIONIMX OCHOBY IS
MOHWUMAHUS  CYIIHOCTH HAyYHOM KapTHUHBI MHpA; TNPEICTABICHUHM 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOABI, B3AUMOCBS3AX YEJIOBEKA C MPUPOJIHOM Cpeloil, 0 posu
XHUMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEeNbHBIX MOTHBOB, HAIPABJICHHBIX HAa TOJYyYE€HHUE HOBBIX 3HAHUN MO XUMHH,
HEOOXOIUMBIX TSI O0BSICHEHUS HAOTI0JaEMBIX MTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTeNbHON, WHGOPMAIIMOHHON W YHTATENHCKOW KYIbTYphI, B TOM YHCIIE€ HaBHIKOB
CaMOCTOSITEIbHOW pa0OThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATypOH, JOCTYITHBIMHU
TEXHUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA;



6) uHTEepeca K OOyYEHHUIO W TIO3HAHMIO, JTFO003HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pazoBaHuI0, IPOEKTHOM M HCCIEA0BATEIbCKON NEATEIBHOCTH, K OCOZHAHHOMY BBIOODPY
HATPABICHHOCTH U YPOBHS O0YUYCHHS B abHEHUIIIEM;

@®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) 0CO3HAaHMS IEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHMS TIOCIEICTBUN M HENPUSTUS BPEIHBIX HPUBBIYCK
(ynorpeOyieHUsI aJKOTOoJisi, HAPKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIOIEHHS IpaBHI
0e30MacHOCTH NP OOPALIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

TpynoBoro BocnutaHusi

8) nHTepeca K MPaKTUUYECKOMY H3YyUEHHUIO MPOQECCHil U TpyAa pa3IuyHOro pojia, YBaXKEHHUE K
TPyy U pe3yJbTaraM TpPYIOBOM JACSATENIBHOCTH, B TOM UYHCIE Ha OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOIO BBIOOpAa WHIMBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEM; ycrenHol npodeccnoHalbHON AESITENbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHUI; TOTOBHOCTh aIalITUPOBATHCS B MPO(ecCHOHAIBHOM cpejie;

JKO0JI0TN4eCKOr0 BOCIIUTAHUSA

9) HKONOTUYECKHU 1EIECO00Pa3HOTO OTHOIICHHS K MPUPOIEC KaK UCTOUYHUKY KHU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUS IIEHHOCTH 3I0POBOTO M 0€30macHOro odpasa »KU3HU,
OTBETCTBCHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3HYECKOMY H TICUXHYECKOMY 370POBBIO,
OCO3HAHHUSA IIEHHOCTH COOIOZCHUS MpaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BelleCTBAMU,
a TaK)Ke B CUTYAIIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JTIOJIEH;

10) crmocoOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMHH, U PEIICHUs
3a7]a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOW, IMOBBIIIECHHUS YPOBHS 3KOJIOTMYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed UX pelieHUs
MOCPEJICTBOM METOJ0B XUMHH;

11) SKOJOrMYECKOro MBIIUICHUS, YMEHHS PYKOBOACTBOBAaThCS UM B II03HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMATILHOM MPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpenMeTHBIX pe3yabTATOB BBIACIAIOT 3HAYMMble JUIL  (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUIOTe3a, (aKT, CUCTEMA,
npolecc, JKCHEPUMEHT U Jp.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MOo3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHMHE MHpa, U YHUBEpCalbHble yuyeOHble AEUCTBUS (IIO3HABATENbHBIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHON €ATEIbHOCTH.

MetanpeameTHble pe3yabTaThl OCBOCHHS 00pa30BaTeIbHOM MPOrpaMMBbl 0 XUMUU OTPAXKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU II03HABATEIbHBIMU ACUCTBUSMHU, B TOM YHUCIIE:

ba30BbIMH JT0rH4YeCKUMH e CTBUSIMHU

1) yMeHueM HCIOoJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUM 3HAHMIA:
pacKpblBaTh CMBICI XMMHMYECKHX TMOHSATHH (BBIACNATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C IPYTMMHU MOHSATHUSIMM), UCIIOJIB30BaTh MOHATHS JUIsl OOBSICHEHUS
OTIIENbHBIX (DAKTOB U SIBICHUN; BbIOMpaThb OCHOBAaHUS M KpUTEpPUM I KiacCHUPUKAUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIUI; YCTaHABINUBATH IPUYNHHO-CIIEICTBEHHBIE CBS3HU
MeX1y 00bEKTaMH U3YyUEHUs; CTPOUTH JIOTHUECKHUE pacCyk IeHUs (MHAYKTUBHbIE, 1€ TyKTHUBHbIE,
10 aHAJIOTHH); JENATh BBIBOJIbI U 3aKJIFOUEHUS;

2) yMeHUeM MPUMEHSTh B Mpollecce MO3HAHUS MOHATUS (IIpeIMETHbIE U MEeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MpPeoOpa3oBbIBATh LIMPOKO
IIPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEICTABICHUSI — XUMUYECKHI 3HaK (CUMBOJ dJIEMEHTa),
XUMHYeckass (opMyda M ypaBHEHHE XHUMHMUYECKOW peakIuu —— TpU pelIeHUuH ydeOHo-
MIO3HABATENIBHBIX 33/a4; C Y4YETOM OTUX MOJEIBHBIX IPEICTAaBICHUN BBIABIATL U
XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKUA M3Yy4aeMbIX OOBEKTOB — XHMHUYECKUX BELIECTB U



XUMHUYECKHX pPEaKLuil; BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CICACTBEHHBIC CBSI3U H
IPOTHBOPEUMs] B U3y4aeMbIX INPOLECCAX U SABJICHUAX; MpeangaraTb KPUTEpUU Ui BBIBICHUS
ATHUX 3aKOHOMEPHOCTEH 1 MPOTUBOPEUHIA; CAMOCTOSATEILHO BEIOUPATH CIIOCO0 pelieHus yueOHOH
3ajjaud (CpaBHUBATh HECKOJbKO BapHUAHTOB peEIlEHHs, BbIOMpaTh Haubojiee MOAXOASLIUN C
y4€TOM CaMOCTOSTEIbHO BbIIEICHHBIX KPUTEPHUEB);

BazoBbIMHu Hcce10BaTeIbCKUMH AeHCTBUSMHU

3) yMeHHeM HCHOJb30BaTh MOCTABJICHHBIC BOMPOCHI B KayeCTBE MHCTPYMEHTA IMO3HAHMA, a
TaKKe B KadecTBE OCHOBBI JUIsl (POPMHMPOBAHUS TMIIOTE3bl IO IPOBEPKE IPAaBUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

4) npuoOpeTeHHEe ONbITa MO IUIAHUPOBAHHUIO, OPraHU3alMd M IMPOBEJCHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB: YMEHHE HAOII0IaTh 32 X0I0M IPOLIECCca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIMpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO OIbITA,
WCCJIEI0BAHMS, COCTABIISATh OTYET O MPOJIETaHHOM padoTe;

Pa6oroii ¢ unpopmanuei

5) yMmeHHueM BbIOMPATh, aHATH3UPOBATH U HHTEPIPETUPOBATH MHPOPMALIUIO PA3TUYHBIX BUI0B
U GOpM IIPEICTABICHUS, OTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIONYJISIpHAst IUTepaTypa
XUMHYECKOTO COAEp)KaHus, CIpaBOYHbIE mocoOusi, pecypchl HHTepHETa); KPUTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(OPMAIIHIO;

6) yMEHUEM MPUMEHSAThH PA3JINIHbIE METO/IBI U 3aIIPOCHI IIPH MOKCKE U 0TOOpEe MHPOPMALTUH U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJUMBIX JJIsl BBIITOJHEHHsI yU€OHBIX U M03HABATEIbHBIX 3324
OTIpEeNeIEHHOTO THUMA; NPHOOpPETeHHE OMbITa B 00JACTH WCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH, OBIAJJCHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIBb30BAaHUS Pa3IMYHbIX
MOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpAaTh ONTUMANBHYIO (opMy mpencTaBieHUs
UHGOPMALlMM U WUIIOCTPUPOBATH peIllaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu Gpopmamu rpaduky U MX KOMOMHALIASIMU;

7) yMEHMEM MCII0JIb30BaTh W AaHAJIM3MPOBATh B Ipolecce y4yeOHOM M HCCIIe0BaTENIbCKOM
NEeSITeIbHOCTH NH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKpY’KalolLled MPUPOJHOHN Cpeibl;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /I CTBUSIMH

8) ymeHMeM 3ahaBaTh BOIPOCHl (B XOJ€ JHajiora W/MIM JUCKYCCHUHM) IO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIVIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

9) nmnpuoOpereHre OMbITa TMPE3CHTAIMU  PE3YIbTATOB  BBIMIOJIHEHUS  XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

10) 3auHTEepecOBaHHOCTH B COBMECTHOH €O CBEpCTHHKAaMHM IIO3HABaTEIbHOW U
UCCIIEIOBATEIILCKON JICATEIEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE ydéra
OOIIMX HHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpECTICHHE KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITTOJIHEHHOHM paboTHI U Ip.);

YHuBepcaIbHbIMU PeryJsiITHBHBIMH /1eiiCTBUSAMH

11) yMeHHeM caMOCTOSITETILHO ONPEIeNIATh eNU 1eATeIbHOCTH, JIAHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JEATEIHHOCTH, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M [O3HaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEUCTBUU NpPH
BBITOJIHEHUH 33JaHU C Y4E€TOM MOJY4YEHHMS HOBBIX 3HAaHUM 00 H3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX M PEaKIUIX; OIEHUBATh COOTBETCTBHUE IMOIYUEHHOTO pe3yJIbTaTa 3asBICHHOM [ENH;

12) yMeHHeM HCIIONB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIPejlaraéMble B YCIIOBUH 3a/laHUH.

INPEAMETHBIE PE3YJIbTATbI

B cocraBe mpeaMETHBIX pE3yNbTaTOB IO OCBOCHHIO OOS3aTEIBHOTO  COACpKAHMUS,
YCTAaHOBJICHHOTO JaHHOM TPUMEPHOW paboueld MpOrpaMMOMN, BBIJEISAIOT: OCBOCHHBIC



oOydJalomuMUCs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JEWCTBUH, crenuduyeckue s
npeaMeTHo oOnacTu «XUMHS», BUIBl ACITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

[IpenMeTHbie pe3ynbTaThl OTPaXarOT CHOPMUPOBAHHOCTH Yy OOYHYAIOLIUXCS CIEAYIOLIUX
YMEHHMN:

1) packpvieams cmbici OCHOBHBIX XMMHUYECKMX IOHSTHI: aTOM, MOJIEKYJa, XUMHUYECKHUU
AJIEMEHT, IPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOJAHAsA),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl M MOJIEKYJspHas macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0JsI XMUMHUYECKOTO 3J€MEHTa B COCIUHEHUH, MOJSIPHBIA 00BEM,
OKCH/I, KUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCICHUS, XMMUYECKas
peaknus, KiIacCU(pHUKAIMg PEaKUUH: peaku COSAMHEHUS, PEaKLUUU pa3IoKEHUs, pPeaKiuu
3aMelIeHUs], peakIi 00MeHa, IK30- U SHJO0TEPMHUUECKHE PEeaKIMK; TeIIOBOU 2P PEeKT peakuuu;
PO aToMa, JEKTPOHHBINA CIION aToMa, aTOMHasi OpOUTallb, pafiuyc aToMa, XMMUYeCKas CBS3b,
MOJISIPHASsE U HEMOJISIPHAs. KOBAJICHTHAsI CBSI3b, MOHHAs CBA3b, MOH, KAaTHOH, aHHOH, PAaCTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpalKsl) B pacTBOPE;

2) unmocmpupoéams B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHH (CM. 1. 1) U IpUMEHATH
9TH MOHATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLECHUI;

3) ucnonv3o6ams XUMUYECKYIO CUMBOIIMKY ISl COCTaBiIeHUs (OPMYIT BEIIECTB U YpPaBHEHUN
XUMHYECKUX PEAKIIUN;

4) onpedensmb BaJCHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCIUHEHHSX; CTEICHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAJIEKHOCTh BELIECTB K ONpPEeACIEHHOMY
KJIacCy COEAMHEHMH 1o QopmyiaMm; BHUJ XUMHUYECKOW CBS3M (KOBaJEHTHAass W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

5) packpwvieams cmwvicn llepuoandeckoro 3akonHa JI. M. MeHnneneeBa: Je€MOHCTPUPOBATH
NOHMMAaHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[lepuonnueckoii cucTeMe; 3aKOHOB COXPAaHEHHUs MACChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTa/IpO; ONMUCHIBATH M XaPaKTEPU30BATh TAOIHUYHYIO POPMY
[Teproanueckoil CUCTEMBl XMMUYECKUX 3JIEMEHTOB: PAa3jIMyaTh MOHATUS «TJIaBHAs MOATpyIIa
(A-rpynna)» u «mnobouynas noarpynna (b-rpynma)», maneie U 60JbIINE NEPHOBI; COOTHOCUTH
0003HaueHusl, KOTOpble UMeroTCs B Tabnuue «llepuoauueckas cucreMa XMMUYECKUX JIEMEHTOB
. 1. MenneneeBay ¢ YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHMSI aTOMOB XHMHMYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIlee YUCIO 3JIEKTPOHOB M paclpesiesieHHe HX 10
AIIEKTPOHHBIM CJIOSIM);

6) Kraccuguyuposams XUMUYECKHUE SIIEMEHThI; HEOPraHWYECKHE BEIIEeCTBA; XUMHUYECKUE
peakuuu (1o YMCITy U COCTAaBY YYacTBYIOLIUX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);

7) xapakxmepuzosams (onucviéams) OOUIME XWMHUYECKHE CBOMCTBAa BELIECTB Pa3IUYHBIX
KJIACCOB, TMOATBEPXkAasi ONMMCAHWE NMPUMEPAMU MOJIEKYJISPHBIX YpPaBHEHHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi;

8) mpoenosupoeams CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOI'O COCTaBa;
BO3MO>KHOCTH IPOTEKaHMSI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHbIX YCIOBHIX;

9) @vluucasAMbL OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB; MacCOBYIO
JIOJTF0 XUMHYECKOT0 3JIEMEHTa Mo (hopMyJie COeIMHEHHST; MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
MPOBOAMTD PACU€ThI O YPABHEHUIO XUMUYECKON PEaKIUy;

10) npumernsims OCHOBHBIE OIIE€pPAllMM MBICIUTEIBHON JEATEIBHOCTH — AaHAJIUu3 M CHUHTES,
CpaBHEHME, 0000IIeHHe, CHUCTEeMaTH3alllilo, KilacCU(UKAIMIO, BbIIBICHHE IPUYUHHO-
CIIEICTBEHHBIX CBSI3eéd — JUIsI W3YYEHHs CBOMCTB BEUIECTB M XHMMHUYECKUX pEaKLuil;
€CTECTBEHHO-Hay4YHbIE METOJbl IO3HAHUSI — HaAOJIOJIEHHEe, W3MEpEeHue, MOJECIUPOBAHUE,
HKCIEPUMEHT (peabHbI U MBICJICHHBIH);

11) cneoosame ipaBUIaM  TIOJIB30BAHUSA ~ XUMHUYECKOM  TOCYIOM HW  J1aOOpaTOPHBIM
o0OpyIOBaHMEM, a TakXKe TMpaBWiaM oOOpalleHHus C BEIIeCTBAMH B COOTBETCTBHM C
MHCTPYKUHUSMU IO BBIIOJIHEHUIO J1a0OpAaTOPHBIX XUMHYECKHUX OIBITOB [0 TOJYYEHUIO U
cOoOMpaHUIo ra3000pa3HBIX BEUIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PAaCTBOPOB C



OIpPENEIEHHOM MacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA;

IJIaHUPOBATh U TMPOBOAUTH

XUMHYECKHE SKCIIEPHUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, (eHoNpTaICHH, METHIIOPAHXK U . ).

INIOYPOYHOE IIVTAHUPOBAHUE

Ne Tema ypoka KounyecTBO 4acoB Hara Buami,

n/ u3y4eHu | popmbl
BCeI' | KOHTPOJIbH | IPAKTHYeCK

1| b KOHTPOJIA
0 ble paboTbl | Me padoThl

1. |IIpeamer xumumu. 1 | Ykaxure Vkaxure Vkaxut | YCTHBII
BemectBa qachl 4achl e Jary OTpoc;

2. |Ywuctsie BemecTBa u cMecu | 1 | YkaxuTe VYkaxure Vkaxur | YCTHbIN

qachl 4achl € Jary OIpoc;

3. |Ilpaktuueckas padota Nel 1 | Ykaxure 1 Vkaxur |[Ipaktnueckas
«O3HaKOMIIEHUE C qachl e maty |pabora;
MpaBUjIa- MU TEXHUKHU
0e30MmacHOCTH MpH padboTe
B XMMHUYECKOM KaOHHETe U
¢ mabopaTop- HbIM
000py/I0BaHUEM

4. |IIpakTudeckas padora Ne2 1 | Ykaxure 1 Vkaxur |IIpakTtrueckas
OuucTka noBapeHHON qachl e natry |pabota;
COJIH

5. | ®dusuyeckue u 1 | Ykaxure VYkaxure VYkaxur | YCTHBIN
XUMUYECKUE SIBJICHUS Yachl 4achl € JaTty | ompoc;

6. | duzuyeckue ul 1 |VYkaxure VYkaxure Vkaxut |JlabopaTopHas
XUMUYECKHE SIBJICHUSL. qachl 4achl e natry |pabota;
JlaGopaTopHbIe OTBITHI

7. |Monekynst u  aromsl.| 1 | Ykaxkute Ykaxure YKaxur | YCTHBII
[Ipocthie W  CIIOXKHBIE Yachl 4achl e Jaty | ompoc;
BEILECTBA

8. |Xumuueckue sneMeHThl. | 1 | Ykaxute VYkaxure Vkaxur | YCTHbBIN
OtHOCUTEIBHAS Macca Yachl Yachl e Jaty | ompoc;
XUMUYECKHUX AJIEMEHTOB

9. |3akoH noctostHeTBa | 1 | YKaxkure VYkaxure Vkaxur | YCTHBIN
cocTaBa BEILIECTBA. qachl 4achl e Jary OTpoc;
Xumudeckue  (HopmyIbL.

OtHOCUTENbHAS
MOJIEKYJIIpHas Macca

10. | XapakTtepucruka 1 | Ykaxure Ykaxure Ykaxur | YCTHBII

BEII[ECTBA 110 XUMUIECKOM Yachl Yachl e Jaty | ompoc;

dbopmyne. Beruncienus mno




XUMUYECKOH (hopmyie

11. | BaneHTHOCTh XHUMHYECKHX VYkaxure VYkaxure Vkaxur | YCTHbBIN
3JIEMEHTOB qachl 4achl € Jary oIpoc;

12. | CocTaBieHrue XUMHUYECKUX Ykaxure VYkaxure Vkaxur | YCTHBIM
¢dbopMyIT IO BaJICHTHOCTH qachl 4achl € gaTty Ompoc;

13. | ATOMHO-MOJNEKYISIpHOE VYkaxure Ykaxure VYkaxur | TectupoBaHue;
y4EeHHE qachl 4achl € Jaary

14. | 3akoH coxpaHEHUsI MaCChl Vkaxure Vkaxure Vkaxut | YcTHbIN
BEILECTB. XUMHUYECKHUE qachl 4achl € Jary OIpoc;
ypaBHEHUS

15. | Tuner XUMHUYECKUX Ykaxure Yxkaxure YKaxuT |YCTHBIN
peaKkuuii 4achl 4achl € Iary OITpOC;

16. | Tuner XUMHUYECKUX Ykaxure Yxkaxure Vkaxur |CaMoOOleHKa ¢
peakiuit qachl Yachl € 1aTy | MCIIOJIb30BaHU

eM
«O11€HOYHOTO
JUCTaY,

17. | Tunst XUMUYECKUX Ykaxure VYkaxure VYkaxut |Jlaboparopnas
peakuuii. JlaGoparopHbie 9Jachl 9achl e nary |paborta;
OTIBITHI.

18. | O0001meHne n cucreMaru- Vkaxure VYkaxure Vkaxur | YCTHBIH
3alUsl 3HAHUM TI0 TeMme qachl 4achl € Jary ompoc;
«IIepBoHavanbHbBIE
XUMUYECKUE MTOHATUS

19. | KontponpHast pabora 10 1 VYkaxure Vkaxut | KontponbpHas
teme «llepBoHauanbHbIE 4achl e natry |pabota;
XUMUYECKUE TTOHSATHS

20. | Kucnopon: CHIOCOOBI VYkaxure Vkaxure Vkaxut | YcTHbIN
MOJIYYCHUSI U XUMUYECKUE Yachl Yachl € JaTty | ompoc;
CBOMCTBA

21. | Xumuueckue CBONCTBA Vkaxure VYkaxure Vkaxur | YCTHBIN
KHCIIOpOJa qachl 4achl € Jary OTpoc;

22. | ITpakTrueckas padorta Ne 3 Ykaxure 1 Vkaxur |I[Ipakruueckas
«Ilomyaennie u CBOWCTBA Yachl e nary |pabora;
KHCIIOPOJa»

23.|Bo3ayx u ero cocraB Vkaxure VYkaxure Vkaxur | YCTHBIN

qachl 4achl € Jary OIpoc;
24. | TermoBoi s ekt Vkaxure VYkaxure Vkaxur | TectupoBaHue;




XUMHYECKOH peaKkuu. Jachl Jachl € JaTty
TommmBo u cmocoOBl €ro
COKATaHUS.

25. | Bonopon: CII0COOBI Vkaxure Vkaxure Vkaxut | YcTHbIN
MOJYYECHHUS] U XUMHUYECKHE YJackl Jachl € JaTy OIpoc;
CBOMCTBaA

26. | XuMHuyeckue CBOMCTBA Vkaxure Vkaxure Vkaxur | YCTHBIH
Bojopona.  IIpumeHnenue Yackl qachl e gaTty Ompoc;
BOJIOpOJIa

27. | O600menne TEM 1 VYkaxure Vkaxur |lInceMeHHBIN
«Kucnopoa. T'openue» wu Jachl € JaTy KOHTPOJIb;
«Bonopom»

28.|Bona — camas YKaxute YKaxute Ykaxut | YCTHBIHI
YAUBUTEIbHAS  SKUIKOCTb YacCkl Jachl € JaTty Ompoc;

Ha CBETE

29. | Xumuieckue CBOWCTBA VYkaxure VYkaxure Vkaxur | TectupoBaHue;
BOJBI Yackl Jackl € Jary

30.|Boma — pactBOpUTEND. Ykaxure VYkaxure VYkaxur | YCTHBIN
PactBopbI Jachbl Jachl € JaTty Ompoc;

31. | MaccoBas OIS VYkaxure Vkaxure Vkaxur | YcTHBII
PacTBOPEHHOTO BEIIECTBA Yackl Jackl € Jary O1poc;

B pacTBOpE

32. | MaccoBas J0JIA YKaxute VYkaxure Vkaxur | TectupoBaHnue;
pacTBOPEHHOTO BEIIECTBA qachl qachl € JaTty
B pacTBOpE

33. | [IpakTuueckas pabota Vkaxure 1 Vxkaxut | [Ipaktuueckas
«IIpurortoBrenue YJackl € Jary pabora;
pacTBopa ¢ ONpeaeICHHOU
MacCOBOM J0JIeit COIn»

34. | ITogroroBka K Vkaxure VYkaxure Vkaxur | YCTHBIH
KOHTPOJIbHON paboTe 1o YJackl Jackl e J1aTty OIpoc;
TeMaM «Kucnopon.

I'openne», «Bomopom», «
Bona. PactBopsi»

35. | KontponsHass pabota 110 1 VYkaxure Vkaxut | KontponbHas
TeMaM «Kucnopon. Jachl € JaTy pabora;
Bonopoa. Bona»

36. | KonmnuecTtBo BEIECTBA. VYkaxknre Vkaxure Vkaxur | YCTHBII
Mons. Monsipast Macca Yackl Jackl € Jary OIpoc;

37. | Beruncienus o Ykaxure VYkaxure Vkaxur |CaMoolleHKa C
XUMUYECKUM YPaBHEHUSIM qachl 4achl € JaTy HUCIOIb30BAHH

cM




«OLEHOYHOTO
JINCTA;

38. | Pemenune 3amau Ha VYkaxure VYkaxure Vkaxur |CaMoolleHKa C
HaxXOXIECHUE MaccChl Yackl 4achl e Jarty HUCII0b30BAHU
BEIIIECTBA 110 YpPaBHEHUIO eM
peaKIuu «O11€HOYHOT O

JINCTA;

39. | Pemienune 3amau Ha Vkaxure VYkaxure Vkaxur |CaMoolleHKa C
HAaXOXXIECHUE KOJIMYECTBA Yackl 4achl € Jarty HUCII0JIb30BAHU
BEIIIECTBA 110 YpPaBHEHUIO eM
peaKIuu «O11€HOYHOT O

JINCTAY;

40. | Pemenne pacyeTHBIX Vkaxure VYkaxure Vkaxut | YcTHbIN
3amay Yackl 4acel e Jary OTpoc;

41. | 3akoH ABoranpo. YKaxute YKaxute Vkaxur |CaMooleHKa ¢
MonsipHbIif 00BEM ra3oB 4achl 4ackl € JaTy | HUCIIOJb30BaHU

eM
«O11eHOYHOT O
JINCTaY;

42.| O0beMHEBIE OTHOIIIEHHUS YKaxute VYkaxure Vkaxur |CaMoolleHKa C
razoB IMpU XUMHYECKUX qachl 4achl e J1ary HUCII0JIb30BaHU
peakumsx eM

«O11eHOYHOT O
JINCTA;

43, | Okcuasl YKaxute VYkaxute VYkaxut | YCTHBII

4achl 4achl € J1ary OTIpocC;
44.| Oxkcunsl YKaxute VYkaxure VYkaxut | YCTHBII
qachl 4achl e J1ary OTIpoC;

45. | Okcuapl Vxkaxure Vkaxure Vxaxut |3auer;

Yackl Jachl e Jary
46. | OcHoBanus Vkaxure Vkaxure Vkaxur | YCTHBII
Yackl Jackl e Jary OTpoc;

47. | OcHoBaHus Ykaxure VYkaxure VYkaxut | YCTHBII

qachl 4achl € J1ary OTIpoC;

48. | OcHOBaHHS Ykaxure Vkaxunre Vxkaxur |3ader;

Yackl Jackl e Jary




49. | Kucnotsl Ykaxure VYkaxure Vkaxur | YCTHBIN

qachl 4achl e Jary | ompoc;

50. | Kucnotsr Vkaxure Vkaxure Vkaxut | YcTHbIN

Yachl 4achl e Jaty | ompoc;

51. | Comu Ykaxure VYkaxure Vkaxur |YCTHbIN

qachl 4achl e Jaty | ompoc;

52. | Conu Vkaxure Vkaxure VYkaxut | TectupoBaHue;

Yachl 4achl e jary

53. | 'enetnyeckas CBA3b VYkaxure Vkaxure Vkaxut | YcTHbIN
MEXTY OCHOBHBIMU Yachl 4achl e 1aty | ompoc;
KJIACCaMU HEOPTraHUYECKUX
COEeIMHEHUN

54. | IlpakTrueckas padorta Ne 5 Vkaxure 1 Vkaxut | [Ipaktrueckas

«Baxneiinime KJIaCChI Yachl e natry |paborta;
HEOPTraHUYECKHUX
COEIMHEHUI»

55. | O6001IeHe 1 TIOBTOPECHUE Vkaxure VYkaxure Vkaxut | YcTHBIN
TEMBI «Baxneiiniue Yachl 4achl e 1aty | ompoc;
KJIaCChI
HEOPraHUYECKUXCOCTUHEH
150503

56. | KontponpHast pabora 10 1 VYkaxwure Vkaxut | KontponbpHas
TeMe «Baxneimme 4achl e natry |pabota;
KJIACChI  HEOPTaHUYECKHUX
COEIMHEHUIN»

57. | lleppoandeckuii 3aKOH | VYkaxure VYkaxure Vkaxur | YCTHBIN
MepuoJuYecKasl  CUCTEMA qachl 4achl e Jary | ompoc;
xuM. anementor  J[.M.

MenneneeBa

58. | Ctpoenue aToma. Vkaxure VYkaxwure Vkaxut | YcTHBIN

qachl 4achl e Jary | ompoc;

59. | CtpoeHne  3IEKTPOHHBIX Ykaxure Ykaxure VYkaxur | TectupoBanue;
000J109€K aTOMOB Yachl Yachl € J1ary

60. | CocTosiHME 3JIEKTPOHOB B VYkaxure Vkaxure Vkaxut | YcTHbIN
aTome Yachl Yachl e Jaty | ompoc;

61. | XapakTtepucTuka dIeMeHTa Vkaxure VYkaxure Vkaxur | YCTHBIN
no MEePUOIUYECKON qachl 4achl € ary | ompoc;
cucreme

62. | KoBaneHTHass XuMHUecKast 1 VYkaxure Vkaxur |[IuceMeHHBIN




CBSI3b Yachl € 1aTy | KOHTpOJb;

63. | Monnas cBs3p. Cremennb| 1 | Ykaxute VYkaxure Vkaxur | YCTHBIM
OKHUCJICHUS 9achl 4achl e Jaty | ompoc;

64. | Merannuueckasi CBS3b 1 | Ykaxure Vkaxure Vkaxut | YcTHbIN

Yachl 4achl e J1aty | ompoc;

65. | AMopdHbIe ul 1 |VYkaxure VYkaxure Vkaxur | YCTHBIM
KPUCTALITNICCKHEC 9achl 4achl e Jaty | ompoc;
BEleCTBa

66. | O606menue cBenenuit mo| 1 | Ykaxkute Vkaxure Vkaxut | YcTHbIN
temam  «llepuogmueckuii Yachl 4achl e 1aty | ompoc;
3aKOH u CTpOCHHE
aTOMOBY, «Ctpoenue
BEIIECTBA W XHMHYECKas
CBS3BY

67. | KoutponbHast pabora mo| 1 |1 VYkaxure Vkaxut | KonrponbHas
TeMe «[lepunonuueckuit 4achl e natry |pabota;
3aKOH u CTpOCHHE
aTOMOBY, «Ctpoenue
BEIICCTBA W XHMHYECKas
CBSI3bY

68. | Pezepn 1 | Ykaxure VYkaxure VYkaxut | Boibepure

4achl 4acsl e naty | Bug/popmy
KOHTPOJIS
OBIIEE KOJIMYECTBO| 68 |6 5

YACOB I10 ITPOTPAMME
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