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IHHOACHUTEJIBHASA 3AIINCKA

Pabowas mporpamma mo XUMHUHM [Uis OOy4aroIIMXCs 8§ KJIACCOB COCTaBJIEHA HA OCHOBE
TpeGoBanuii K pe3yibTaTaM OCBOEHHUS OCHOBHOH 0Opa30BaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmiero oOpa3zoBaHMs, MPEACTaBICHHBIX B DelepaabHOM TOCyAapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJapTe OCHOBHOro oOmiero o6Opa3oBaHMs, € Y4ETOM pacHpefeiEHHbIX 10 KiaccaMm
MPOBEPSIEMBIX TPEOOBAaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOHM 00pa3oBaTEIILHON MPOrpaMMBbI
OCHOBHOTO oO0miero o0pa3oBaHHMs U  3JEMEHTOB  COJEp)KaHMs, IPEICTaBICHHBIX B
VYHuBepcaibHOM Koau(UKaTope MO XHWMHHM, a Takke Ha ocHoBe [IpumepHO#l mporpammsl
BOCIUTaHMUs OOYYalOIIMXCSl TMPH IOJYYEHUH OCHOBHOIO OOILEro oOpa3oBaHMs U C YYETOM
Konnenmuu npenogaBanust yuyeOHOro npenmera «XHMHUsS» B 00pa30BaTeIbHBIX OpraHU3ALUAX
Poccuiickoit ®eneparnuu, peaaus3youMxX OCHOBHbIE 001e00pa3oBaTeNbHble NMPOrpaMMbl (YTB.
Pemenunem Komnerun Munnpocseuienust Poccuu, npotokon ot 03.12.2019 N [1K-4BH).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJMETA «XUMMU S

Bxnan yueOHoro npeamera «XuMus» B JOCTUKEHHUE LI€JI€H OCHOBHOI'O 00ILEro 0Opa3oBaHUs
OoOyCIIOBJIGH BO MHOTOM 3HAY€HHUEM XHMMHYECKOM HayKd B TO3HAHHHM 3aKOHOB MPUPOJIBI, B
Pa3BUTHUH IPOU3BOJUTENBHBIX CHJI OOLIECTBA U CO3JaHUM HOBOM 0a3bl MaTepUAIbHOM KYJIbTYPBHI.

XUMHsL KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK PAaclpOCTpaHWIa CBOE BIMSHHE HA BCE
00JacTy 4eIOBEYECKOTO CYIECTBOBaHMS, 3ajjajla HOBOE BUJCHHE MHpA, CTajda HEOTHEMIIEMBIM
KOMIIOHEHTOM MHUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHUEM >KU3HU OOILIECTBA: 3HAHUE XHUMUU
CIIY’)KUT OCHOBOW 11 (OPMHpPOBAaHUS MHPOBO33PEHMSI UYEJIOBEKAa, €ro IMpeACTaBICHUN O
MaTepHabHOM €IMHCTBE MUPA; BAXKHYIO POJIb UIPAOT (OPMHUpPYEMble XMMHUEH MPEACTaBIECHUS O
B3aMMOIIPEBPALEHUSAX SHEPrUU U 00 SBOJIIOIMM BELIECTB B MPHUPOJAE; COBPEMEHHAsl XUMHUS
HamnpaBjIeHa Ha pelleHHe II00aJbHBIX MPOOJeM YCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA —
CBIDBEBOM, SHEPreTUYeCKOW, MUIIEBOM U  SKOJIOrMYecKodM  Oe30macHOCTH, MpodiieM
3/IpaBOOXPAHEHMUS.

B ycnoBusx Bo3pacTaroniero 3Haue€HUsI XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICUIIACH
pOJb XMMHUYECKOTO oOpa3oBaHUs. B miiaHe conuanu3aluil OHO SIBJISIETCS OJHUM U3 YCIOBHH
(GbopMHPOBaHMSI UHTEIJIEKTA TUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YeNOBEKY XHMHMYECKHE 3HaHUS HEOOXOIUMBI Ui  HPUOOpEeTEeHUs
OOIEKYJIBTYPHOTO YPOBHSI, MMO3BOJISIFOIIETO YBEPEHHO TPYAUTHCA B COIMYME UM OTBETCTBEHHO
y4acTBOBaTh B MHOr00Opa3HOW >KM3HM OOIIECTBa, Ui OCO3HAHMUSA BAXKHOCTU Pa3yMHOTO
OTHOIIEHHS K CBOEMY 3JI0pPOBBIO M 3[I0POBBIO IPYTUX, K OKpYXKaloUlel MpupoIHOi cpere, Uit
IPaMOTHOTI'O MOBEACHMS TP UCIIOIb30BAaHUM PA3JINYHBIX MAaTEPUAIOB U XUMUYECKUX BEIIECTB B
MOBCETHEBHOM KU3HH.

XuMHueckoe 00pa3oBaHHe B OCHOBHOM IIKOJIE ABISiETCS 0a30BBIM 110 OTHOIIEHHUIO K CHCTEME
o0miero xuMuyeckoro oOpazoBaHus. [loaToMy Ha COOTBETCTBYIOLIEM €My YpPOBHE OHO
peanu3yeT HpUCyLIe oO0leMy XMMHUYECKOMY OOpa3oBaHMIO KIIIOYEBBIE IIEHHOCTH, KOTOpBIE
OTPaXKalOT TOCYIAapCTBEHHBIC, OOIIECTBEHHBIE M WHIWBHIYAJIbHBIC TOTPEOHOCTH. OTUM



OIIpEeJIeNIACTCS CYIIHOCTh OOIIel cTpaTernu oOy4YeHHs], BOCIIUTAHUS M Pa3BUTHS O00YyJaroIUXCs
CpeAcTBaMU y4eOHOI0 IpeaMeTa « X UMHUsI».

Nsyuenue mnpenmera: 1) cmocoOCTByeT pealid3allid BO3MOXKHOCTEW IJIsi CaMOpa3BUTHUSL U
(bopMHpOBaHUS KYJIbTYpPbl JIUYHOCTH, €€ 00LEel U (yHKIMOHAIBHONW IPaMOTHOCTH; 2) BHOCUT
BKJIQJ B (DOPMUPOBAHHE MBIILJICHUS M TBOPUYECKUX CIIOCOOHOCTEW IMOJAPOCTKOB, HABBHIKOB HX
CaMOCTOSITENIbHON y4eOHOM e TebHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEIbCKUX YMEHUH,
HEOOXOMMBIX KaK B IIOBCEJHEBHOW JKM3HHM, TaK M B MPOPECCHOHATHHOWU NESTEIBHOCTH; 3)
3HAaKOMMHT CO CIEeLU(PUKONH Hay4yHOI'O MBIIIJICHUS, 3aKIaJbIBa€T OCHOBBI LIEJIOCTHOIO B3IJIs/1a HA
€IMHCTBO TPHPOJIBI M YEJIOBEKa, SBISETCA OTBETCTBEHHBIM 3TaloM B (OPMHPOBAHUU
€CTECTBEHHO-Hay4YHOW TIPaMOTHOCTH  MOAPOCTKOB; 4) cmocoOcTByeT  (OopMHUPOBaHUIO
LIEHHOCTHOTO OTHOUIEHMsI K €CTECTBEHHO-HAYYHbIM 3HaHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOH BKJIaJl B 3KOJOIMUYECKOe 00pa30BaHKEe MIKOJIbHUKOB.

Ha3Banubie HampaBineHHs B OOYYEHUH XUMHU OOECIICUMBAIOTCS CIEIU(PHUKONW COAEp KaHUSI
IpeaMeTa, KOTOPBIA SIBJSIETCS MEeJarorn4ecky aJalTUPOBaHHBIM OTpakeHHeM 0a30BOH HAyKH
XUMHHU Ha ONpeeIEHHOM dTale €€ pa3BUTHS.

Kypc XumMuMm OCHOBHOW IIKOJBI OPUEHTHPOBAH HAa OCBOEHHE OOYYaIOUIMMHCA OCHOB
HEOPTraHMYECKOW XWMHUM W HEKOTOPBIX IOHSATHH M CBEICHHH OO0 OTICNBHBIX OOBEKTax
OpPraHUYECKON XUMUH.

CrpykTypa comepkaHusi mpenMmera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJX0/Aa K €ro
n3ydyeHnro. CopepaHue CKIAJbIBAETCS M3 CHUCTEMBl IOHATHM O XMMHMUYECKOM DJJIEMEHTE U
BEUIECTBE U CHUCTEMbl IMOHATHI O XuMUYeckol peakuuu. OO€ 3TH CHCTEMbI CTPYKTYpPHO
OpPraHMU30BaHbI 10 MPUHLMITY IOCIEI0BATEIBHOIO PA3BUTUS 3HAHUN HAa OCHOBE TEOPETUUYECKUX
MIPEJICTAaBICHU pPa3HOrO YPOBHSA: AaTOMHO-MOJIEKYJSIPHOI'O YYE€HMsI KaK OCHOBBI BCEro
ecrecTBO3HaHuA, ypoBHs [lepuonudeckoro 3akona JI. 1. MeHzeneeBa Kak OCHOBHOI'O 3aKOHa
XUMHM, YYE€HHS O CTPOCHMM aToMa UM XMMHYECKOH CBf3M, IMPEACTaBICHUN 00
EKTPOJINTUYECKOW  JUCCOLMALMU  BEUIECTB B pacTBOpax. TeopeTnyeckue 3HaHUsA
paccMaTpUBAIOTCS HA OCHOBE OMIIMPHYECKH IIOJYYEHHBIX M  OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIIEAOBATENILHO OT OAHOTO YPOBHS K JPYTrOMY, BHIIOIHSS (PYHKIIUN OObSICHEHHS
U IPOTHO3UPOBAHUS CBOMCTB, CTPOECHHUS M BO3MOXKHOCTEH IPAKTUYECKOIO IMPUMEHEHUS U
MIOJIyYEHUS U3Y4aeMbIX BELIECTB.

Takass opraHuzanus coAepkaHHs Kypca CIOCOOCTBYET MPEJCTABICHUI0 XHWMHUYECKOU
COCTABJIAIOLIEH HAay4YHOW KapTHHBI MHUpa B JIOTMKE €€ CHCTEMHOW Npuponbl. Tem caMbiM
o0ecrnieunBaeTcs BO3MOXKHOCTh (POPMHUPOBAHUS Y OOy4arOUIMXCS LEHHOCTHOTO OTHOILIEHHS K
HAay4yHOMY 3HAaHHUIO U METOJaM IO3HAaHMs B HayKe. BaXHO Takke 3aMETHTh, YTO OCBOCHHUE
CoJiep’KaHusl Kypca HpPOUCXOJUT C MPHUBJICYEHHUEM 3HAHUN W3 paHEee M3YyYEHHBIX KYPCOB:
«Okpyxaromui Mup», «buonorus. 5—7 knaccb» u «Pusnka. 7 Kmacey.

HOEJIN U3YYEHUS YYEBHOTI'O IIPEJMETA «XUMMWS»

K HampaBrieHHIO NepBOCTENIEHHOM 3HAYUMOCTH NPU peaan3aluu o0pa30BaTeIbHbIX (PYHKIIMN
npeamera «XHUMHUS» TPAJULMOHHO OTHOCAT (OpPMUPOBaHUE 3HAHUNH OCHOB XMMHYECKOH HayKu
Kak 00JIacTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKON NeATeIbHOCTH 4eJIOBEeKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTYpbI. 3ajada MpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHMA — BaXHEHIINMX ()aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHHI MUPOBO33PEHUYECKOr0 XapakTepa, A3blka HaAyKH, 3HAHUH O
HAyYHBIX METO/JaX M3Y4YEHHs BEIIEeCTB M XMMMUYECKHX peaklui, a Takke B (pOPMUPOBAHUH U
pPa3BUTHUH YMEHHI U CIOCOOOB NI€ATENBHOCTH, CBA3AHHBIX C IJIAHUPOBAaHUEM, HAOJIOJIEHUEM U
MIPOBEICHUEM XHMHUYECKOT0 3KCIIEPHUMEHTa, COOIOACHNEM NpaBmil 0e301acHOro oOpalieHus ¢
BELIECTBAMH B MIOBCEIHEBHOM KU3HHU.

Hapsny ¢ »TuM nenu u3ydeHus mpeaMera B IIPOrpaMME YTOYHEHBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOro o6miero oOpa3oBanusi. CeromHs B
o0pa3oBaHMH 0CO00 3HAYMMON TPHU3HAETCS HAIMPABICHHOCTh OOY4YEHHs Ha pa3BUTHE U
camMOpa3BUTHE JMYHOCTH, (OpMUpOBaHME €€ HUHTeIJIeKTa W o0med KyiabTypbl. OOyueHue



YMEHHUIO YYUTBCA M MPOAOJDKATh CBOE OOpa3OBaHHME CAMOCTOSITEIBHO CTAHOBHTCS OIHOM W3
BOKHEUIINX QYHKIIUHA YI€OHBIX MPEIMETOB.

B cBs3u ¢ 3TUM npU M3YYEHUH MpEeIMEeTa B OCHOBHOW IIKOJIE JOMUHHPYIOIIEe 3HAYECHUE
pUOOpeNN TaKue e, KaK:

(dopMHpOBaHHE HMHTEIICKTYAIBHO pPa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa3OBaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEIBHOMY HPUHATHIO PEIICHWH, CHOCOOHOM anamTupoBaThCs K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KH3HH;

HAINpaBJICHHOCTh OOYYCHHSI HA CUCTEMATHYECKOE MPUOOIIECHNE YIAIUXCS K CAMOCTOSTEIIBHOM
MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (OPMHUPYIOIIUM MOTHUBAIUIO U
pa3BUTHE COCOOHOCTEH K XMMUH;

o0ecrieyeHne  YCJIOBUH, CHOCOOCTBYIOUIMX TNPHOOPETECHHIO  OOy4YaroIMMHUCS — OMbITa
pa3HOOOpa3HOI AEATENBbHOCTH, MO3HAHUS M CaMOIIO3HAHHS, KIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIIH ), IMEIOLINX YHUBEPCAIbHOE 3HAYCHUE JIJIsl Pa3IMYHBIX BUJIOB ACATEIbHOCTH;

dopMupoBaHue yMEHUIT OOBSICHATH M OLIEHUBATH SIBJICHUS OKPY)KAIOIIEr0 MUPa HA OCHOBAaHUU
3HAHWI U OIBITA, MOJYUYECHHBIX IPU U3YUYCHUH XUMUU;

dopMupoBanne y o0Oy4aromMXCsl TYMAHUCTHYECKUX OTHOUICHHUH, MOHMMaHHS IIEHHOCTH
XUMHAYECKUX 3HAHUH U1 BBIPAOOTKH SKOJIOTHYECKH LIEIecO00pa3HOro IMOBEACHUS B OBITY U
TPYIOBOH IESATENBHOCTH B LEIAX COXPAHEHHsS CBOETO 3/I0POBbS M OKPYXKAIOUIeH NMPUPOIHON
cpensl;

pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHS OOIICUEIIOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduIIs U HAPaBJIEHHOCTH JalbHEHIIero 00y4eHusl.

COJAEPKAHUE YYEBHOI'O ITIPEJJMETA

IlepBoHayajbHBIEe XMMHYECKHE TOHATHS

IIpenmer xumuu. Ponp xuMuu B )KH3HU 4desioBeka. Tena u Bemiectsa. dusznueckne cBOMCTBA
BellecTB. ArperaTHoe cocTossHUE BewecTB. [IoHATHE 0 MeToAax MO3HaHUS B XUMUU. XUMHUS B
cucreme Hayk. YucTble BemecTBa U cMecu. CrocoOsbl pa3zieneHus cMeceil.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 371eMeHTbl. CUMBOJIBI XMMUUYECKUX 3JIEMEHTOB. [IpocThie
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢popmyina. BaneHTHOCT aTOMOB XMMHUYECKHX 3JIE€MEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTeNnbHasg aromHass Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10511 XUMHYECKOTO 3JIEMEHTA B COCTMHEHUH.

dusnyeckue M XMMHUYECKHE SIBICHHA. XHUMHMUYECKas pPEaKUuss M €€ IPU3HAKU. 3aKOH
COXPAaHEHHUs Macchl BELIEeCTB. XuMHuueckue ypapHeHus. Kiaccupukanys XuMHUYECKUX peakuil
(coenuHeHMs, Pa3IOKEHNS, 3aMEILIEHHsI, OOMEHA).

XVUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMMYECKOH MOoCynol, ¢ mpaBujiaMu paboThl B
nabopatopun M npuéMamMu oOpalieHuss ¢ JabOpaTOpHBIM 000pyIOBaHMEM; H3y4YeHHUE U
omnucaHue (PU3NIECKUX CBOWCTB 00pa3IOB HEOPTraHWYECKUX BEIIECTB; HAOMIOeHUE (PU3NUECKUX
(nnaBeHUe BOCKa, TassHUE JIbJ1a, paCTUPAaHUE caxapa B CTYINKe, KUIIEHUE U KOHJEHCAIUs BOJIbI)
U XUMHUYECKUX (FOPEHHE CBEYM, MPOKAIMBAHWE MEIHON MPOBOJIOKH, B3aUMOJIEHCTBUE MeJa C
KHUCJIOTON) SBICHUH, HAONIOEHUE U OMHMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX pPeaKlui
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapuisi, paslioKeHHe
runpokcuaa Meau(ll) mpu HarpeBaHuu, B3aumojeicTBue xene3a ¢ pactBopoM coiu meau(Il));
U3Y4YEeHHE CIIOCOOOB pa3fesieHus cMeceil (C MOMOUIbI0 MarHura, GuiIbTpOBaHME, BhIMIApUBAHUE,
TUCTWILIAIMS, XpoMaTorpadusi), NpOBEJEHHE OYHCTKM MOBAPEHHOW ColM; HaOIIOJEHUE H
ONMCAHUE PE3YNbTATOB IPOBEACHMS ONBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHSI MAaccChl;
cO3JIaHHe MOJIeNIel MOJIEKYI (IIapOCTEePKHEBBIX).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMmecp razos. CocraB Bo3ayxa. Kucnopogy — 37€MEHT M NMpPOCTOE BEIIECTBO.
Haxoxzaenue kuciaoposa B mpupoje, Gpu3nyeckue U XMMHUUECKUe CBOMCTBA (peaKkluu TOPEHMUS).



Oxcunpl. Ilpumenenue kucinopoga. CnocoObl TOMy4eHHS KHCIOpPOAa B JabOpaTopuu U
npoMbIIUIEHHOCTH. KpyroBopor kuciopoja B npupoje. O30H — alaoTponHas MOIUGUKALMS
KHUCJIOPOJIA.

TennoBoit >ddexkT Xumuueckod peakuuu, TEPMOXUMHMUYECKHE YpaBHEHMs, 3K30- U
SHAOTEPMHUUYECKUE peakuuH. TOomaMBO: yrosb M MeTaH. 3arpsi3HEHUE BO3AYyXd, YCHIIEHUE
HApHUKOBOTO 3 deKTa, pa3pyLUIeHHe 030HOBOI'O CIIOA.

Bopmopon — snemeHT u npoctoe BemecTBo. Haxoxxaenne Bogoposa B mpupoje, Gu3nueckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI nosydeHus. Kuciaotsl u conu.

KonmaectBo BemecTBa. Mok, MossipHast macca. 3akoH ABoraapo. MosipHbIii 00BEM ra30B.
Pac4€Tbl M0 XMMUYECKUM ypaBHEHHSIM.

®usnueckue cBolicTBa BOAbl. Boma kak pactBoputens. PactBopbel. HacwllieHHblE H
HEHACBILICHHBIE PAacTBOpBL. PacTBOopuMOCTh BemiecTB B Boje.MaccoBas 101 BelIECTBA B
pactBope. XuMHUUYeCcKue cBoWcTBa BojAbl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJE U B XKU3HU
yenoBeka. KpyroBopoTr Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYUCTKA
IIPUPOJHBIX BOJ.

Knaccugukanus Heopranmdeckux coequHeHuil. Oxcuapl. Knaccugukanus — OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIIOTHEIE, aM(OTepHBIC) U HecoeoOpasyomue. HomeHnkatypa
OKCHJIOB (MEXIyHapoaHas M TpuBHanbHasi). dusznyeckre M XUMUYECKHUE CBOMCTBA OKCHJIOB.
[Tonyyenue okcuaoB.

OcHoBanus. Kiaccudukanus ocHOBaHMM: IENOYM W HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuM (MeXAyHapoAHas W TpuBHaibHas). PU3NYECKHME U XUMHUUYECKUE
CBOMcTBa OCHOBaHUU. [loyuenue ocHoBaHMiA.

Kucnorel. Kmaccudpukamms  kucnor. HomeHkmatypa kucinoT — (MeXIyHapogHas U
TpuBHajibHasA). PU3NUECKUE U XUMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MetamwioB H. H.
bekerosa. [loyuenne Kucior.

Conu. Homenknarypa cosielt (Mex1yHapoaHas U TpuBHaibHas). PU3nyeckue U XUMHUUECKUE
cBoricTBa coseil. [Tonyuenue coieil.

I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMH HEOPraHUYECKHUX COCIUHEHUM.

XUMUYECKUH 3KCIEPUMEHT: KaUECTBEHHOE ONPEEICHNUE COAEPKAaHUS KUCIOPOJa B BO3/1YXE;
NoJIydeHue, coOupaHue, paclo3HaBaHHME W HU3YyYEHHE CBOMCTB KHCIOpOAa; HaOIoAeHue
B3alMO/ICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHSI BOSHUKHOBEHUS U MPEKPAIICHUs] TOPEeHUs
(moxxapa); O3HaKOMJICHME ¢ o0Opa3laMM OKCHJOB U ONHCAaHHE MX CBOWCTB; MOJy4YEHHE,
coOupaHue, pacro3HaBaHHE€ W H3Y4YEHHE CBOWCTB BOJOpOAa (TOpeHue); B3aUMOEHCTBHE
Bojoposia ¢ okcuaoM Meau(Il) (Bo3MOXKHO HCIOJIb30BaHHE BUAEOMATEPHUAIOB); HAOIIOJIEHHE
00pa310B BEIIECTB KOJUYECTBOM | MOJIb; UCCIIEOBaHHE OCOOEHHOCTENW paCTBOPEHUS BELIECTB C
pa3IMYHON pPacTBOPUMOCTBIO; IIPUTOTOBJICHHE PAcTBOPOB C OMNPEINECIEHHON MaccOBOHM JoJiel
pacTBOPEHHOIO BEILIECTBA; B3aUMOJICHCTBUE BOJABI C MeTalUIaMM (HAaTpUEM M KaJbI[UEM)
(BO3MOXXHO MCIIOJIb30BAaHME BHUIEOMATEPHAJIOB); ONpPE/IEICHNEe PAaCTBOPOB KHUCIOT U ILenodeit ¢
MOMOUIBI0 HMHJMKATOPOB; MCCIEA0BaHUE OOpa3l0B HEOPraHWYECKUX BEILIECTB pa3IMYHBIX
KJIaCCOB; HAONIO/IEHHME W3MEHEHHsI OKPACKM HHJMKATOPOB B PACTBOpaxX KUCIOT U IIEI0YEH;
u3ydyeHue B3aumopeictBus okcuga Meau(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJlJIaMH, peaklUUid HENUTpaau3aluy; IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE
OJIHOTO MeTajla JPYTUM M3 pPacTBOpPa COJU; PEUIEHHE SKCIIEPUMEHTAJIbHBIX 33Jay M0 TeMe
«Baxxknelinme Ki1accbl HEOPraHUYECKUX COETUHEHUI.

Ilepuoguuecknii 3akoH u Ilepmoamueckass cucrema xumudeckux 3viemenros /I U.
Menpesneesa. Ctpoenne aToM0OB. XHMHYECKasl CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIEC
peakuuu

[lepBble MOMBITKM KJIACCU(PHUKAIMKA XMMUYECKUX 3JeMEHTOB. IIoHsATHE O rpymnmax CXOJIHBIX
3JIEeMEHTOB (IEJOYHbIE M IIEJOYHO3EMENIbHbIE METaUlbl, TaJOreHbl, WHEPTHBIE TIa3bl).
DeMeHTBI, KOTOpbIe 00pa3yoT aM(OTEpHBIE OKCUIBI  THIPOKCUIBI.

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema xumudeckux eMenToB /. M. Menneneesa.
Kopotkonepuonnas u anuHHOnepuonHass ¢opmbl Ilepuonnyeckoil cucTeMbl XUMHYECKUX



anemenToB /. . Menneneesa. Ilepuoast u rpymnnsl. @U3HYECKUil CMBICI IIOPAIKOBOIO HOMEDA,
HOMEPOB MEPUOJa U TPYMIbI JIEMEHTA.

Crpoenue atromoB. CoctaB aTroMHBbIX sjaep. M3oronsl. DiekTpoHbl. CTpOEHHE IEKTPOHHBIX
o0onouek atomoB TmepBbIX 20 XuMmMu4eckux djaemeHToB Ilepmommyeckort cuctembr /Jl. U.
MenpeneeBa. XapakTepuCcTHKa XMMHUECKOTO AJIEMEHTA IO €ro InosiokeHuro B Ilepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUS pPaguyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO rpymnmnam M nepuoaam. 3HadeHue llepuogmyeckoro 3akoHa u
Ilepuonnueckoil CUCTEMBl XMMHUYECKUX DJIEMEHTOB U1 pa3BUTHA HayKu M npaktuku. . W.
MeneneeB — y4€HbIN U TPpaKIaHUH.

XuMmunyeckas CBS3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3J1€EMEHTOB. MloHHas CBs3b.

Crenenp okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakunuu. [Iporeccsl okuciaeHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH OSKCIEPUMEHT: HU3y4eHHe OO0paslloB BEUIECTB METAUIOB W HEMETAJUIOB;
B3aUMOJICHCTBUE TUJIPOKCUIA LIMHKA C PAacTBOPAaMU KHMCIOT U LIEIOYEH; IPOBEICHUE ONBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (rOpeHHe, peakliuu
pa3okKEeHUs, COSAMHEHNUS).

Me:xknpeameTHble CBSI3U

Peanu3zanus MeXNpeAMETHBIX CBSI3€M NpPU W3YYEHWHW XHUMHUU B 8 Kilacce OCYILECTBISETCS
4yepe3 UCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX [OHATUH, TaK M IOHSITHH,
SIBJISIFOLIUXCS] CACTEMHBIMM JIJ1s1 OT/AEIIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0me ecTecTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIA (DaKT, THUIOTE3a, TEOPHs, 3aKOH, aHaJu3,
CHUHTE3, Kiaccu(UKanus, NEpUOAUYHOCTb, HAONIOJCHHUE, SKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®u3nka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI, H30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJCKTPUYECKUN 3apsj, BEUIECTBO, TENO, O00BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (PU3WYECKUe BENUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IIAaHETHI,
3BE3151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE MOPOJbI, MOJIE3HBIE UCKOMAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

HSy‘lGHI/IC XAMUH B 8 KJacce HaIrpaBJICHO Ha JOCTUKCHUC 06yqa}01111/1M1/1c;1 JIMYHOCTHBIX,
MCTAIIPECAMETHBIX U IPCAMETHLIX PE3YJIbTATOB OCBOCHUS yqe6H0r0 nmpeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE pE3ylbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUS
JOCTUTAKOTCA B XOI€ O6y‘IeHI/I$I XUMHUHU B €IUHCTBEC yq€6HOﬁ U BOCHHTATEILHOMI JCATCIIBHOCTHU
Opranuzaiiui B COOTBETCTBHHM C TPATUIIMOHHBIMH POCCUMCKHUMH COIIMOKYIBTYPHBIMU U
AYXOBHO-HPABCTBCHHBIMU ICHHOCTAMMU, IIPUHATBIMHU B O6I].[CCTBG npaBujIaMMd W HOpMaMH
MOBEJCHUS M CIIOCOOCTBYIOT TpOIleccaM CaMOIO3HAHUS, CAaMOPAa3BUTHS U COIHAIU3AlUU
00yJaronmxcs.

JIM9HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

HanHOTquCKOFO BOCIIUTAHUA

1) 1IEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJI€eAUu, INTOHMMAaHHS 3HA4YCHUA XUMHYECKOU HAayYKH B XHW3HHU COBPEMCHHOI'O O6H.[CCTBa,
CIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(pOpPMAIUEH O MEePEAOBBIX JOCTHUKECHHSIX M OTKPBITHUIX
MHUPOBOM M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHHSIX 00 YCTpoiicTBe
MUpa 1 OOIIECTBA;



I'paxxnanckoro BocnuTaHus

2) mpencTaBieHHMs O COLMAIBHBIX HOpMAax W MpPaBHJIAaX MEXKIMYHOCTHBIX OTHOILICHHM B
KOJUIGKTHBE, KOMMYHUKATHBHOH KOMIIETGHTHOCTH B OOINECTBEHHO IIOJIE3HOH, Y4eOHO-
HCCIIEIOBATENBCKOM, TBOPUYECKOM U APYTUX BUIAX JIE€ATEIbHOCTH; TOTOBHOCTU K Pa3HOOOpa3HOU
COBMECTHOH [IeATEIHHOCTH MPHU BBITOJHCHUN Y4eOHBIX, TIO3HABATEIBHBIX 3a7a4, BBITOJHEHUU
XUMHUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIM B TIPOLIECCE ATOH y4eOHOW AEATENbHOCTH; TOTOBHOCTH OLIGHUBATh CBOE
MOBE/ICHUE U TIOCTYNKH CBOUX TOBapHINEH C MO3UIMH HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 MO3HAHUS

3) MHpPOBO33PEHUECKMX MPEACTABIEHUNA O BEIIECTBE M XMUMHYECKOM  peakiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIONIMX OCHOBY IS
MOHMMAHUS  CYIIHOCTM HAy4yHOM KapTUHBI MHpA; MPEJICTaBICHUM 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOJHONU CPeoi, O poiu
XUMUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha MOJyYEHHUE HOBBIX 3HAHUN IO XUMHH,
HEOOXOIUMBIX JIJIs1 OOBSICHCHHS HAOJTFO1aeMBIX MTPOIIECCOB U SIBJICHUM;

5) mo3HaBaTeNbHON, MHPOPMAIIMOHHON M YHMTATENbCKOW KYJIbTYPhI, B TOM YHCIIE HABBIKOB
CaMOCTOSITEITLHOW pPa0OTHI C Yy4eOHBIMH TEKCTaMH, CIIPABOYHOW JIMTEPATYPOH, JOCTYIMHBIMH
TEXHUYECKUMHU CPeJICTBAMU MH(POPMAITMOHHBIX TEXHOIOTHIA;

6) mHTEepeca K OOyYEHUIO W TIO3HAHUIO, JTHOOO03HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHOW U HMCCIEI0BATEIBCKON NEATENIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIEHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

@®opMUPOBaHUS KYJbTYPbI 310POBbs

7) 0cOo3HaHMS IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBbIO, YCTAaHOBKH
Ha 370pOBBIH 00pa3 >KU3HU, OCO3HAHUS TOCIEICTBUNA M HENPUSITUS BPEAHBIX MPUBBIYCK
(ynotpeOiyieHUsT aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs), HEOOXOIUMOCTH COOIIOACHHS IPaBUII
0€30MMacHOCTH NP OOpaIleHUH ¢ XUMHUUYECKUMHU BEIIECTBAMHU B OBITY M pEaIbHOM JKU3HH,

TpynoBoro BocnuTaHus

8) mHTepeca K MPaKTHUECKOMY M3y4eHUIO Mpodecchii U Tpyia pa3aIudHOTo poja, yBaKEHHE K
TPpyAy U pe3yJbTaraM TPYIOBOM MACSATEIHHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpEeIMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHOTO BbIOOpAa WHIWBUIYaJbHOW TPAEKTOPUU
MPOJIOJKEHHST 00pa3oBaHMsl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN; YCHEIHON MpodecCHOHATbHOU NEeATENbHOCTH U
Pa3BUTHSI HEOOXOAUMBIX YMEHHI; TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHAIIBHON CPEJIE;

IKO0J0rH4eCKOro BOCIIUTAHUSA

9) HKOJOTUYECKHU 1E€JIECO00Pa3HOTO OTHOIICHHUS K MPUPOJEC KaK UCTOUHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMSI, TOHUMaHHS IIEHHOCTH 3JJ0POBOr0 U 0e30macHOro obpasa KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DHU3UYECKOMY U TICUXHYECKOMY 37I0POBBIO,
OCO3HAaHUS IIEHHOCTH COOJIOICHUS TPaBUI O€30MaCHOTO MOBEACHHS IPU paboTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

10) crmocoOHOCTH MPUMEHSTHh 3HAHUS, MOIY4aeMble MPU W3YHYCHUU XUMHH, JUIS PELICHUS
3a7a4, CBSI3AHHBIX C OKPYXKAlOLIEW MPUPOJHOM CpelOor, MOBBIIIEHUS YPOBHS 3KOJIOTHMYECKOU
KYJIBTYpPbI, OCO3HAHUs TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MMOCPEICTBOM METOJIOB XUMHUH;

11) »KONOrMYECKOTO MBIIIIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B I[103HABATEIbHOM,
KOMMYHUKATUBHOM U COI[MATIbHON MPAKTHUKE.

METANPEJIMETHBIE PE3YJIBTATBI

B cocrtaBe wMeTampenIMETHBIX pPE3YJIBTATOB BBUICIAIOT 3HAYMMbIC I (HOPMHPOBAHUS
MHPOBO33pEHHUsI OOIICHAYYHBIE MOHATUS (3aKOH, TEOpHSs, MPUHIUN, TUNOTEe3a, (aKT, CUCTEMa,
MPOIIECC, AKCIEPUMEHT U Jp.), KOTOPHIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX



IpeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHMU U3 ATUX MPEAMETOB (POPMUPOBATH NMPEACTABICHUE O
LIEJIOCTHOM Hay4dHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUSA (IIO3HABATENIbHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIC), KOTOpPHIE 00ECIeYnBaOT (OPMHPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHON AEATEIbHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOCHHS 00pa30BaTEIbHON NPOrpaMMbl 110 XUMHH OTPaXKatoT
OBJIa/ICHUE YHUBEPCAIbHBIMU I103HABATENIbHBIMU JICHCTBUSMHU, B TOM YHUCIIE:

Ba3oBbIMH 10rMYeCKMMH JeHCTBUSIMU

1) yMeHueM HCIIOJIb30BaTh MNPUEMBI JIOTUYECKOIO MBIIUICHUS INPH OCBOCHUU 3HAHMMA:
pacKpbIBaTh CMBICI XUMMUYECKHUX IOHATHM (BBIAENATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C IPYTMMHU HOHATHAMM), UCIIOJIB30BaTh MOHATHUS JUIsl OOBSACHEHUS
OTACNBbHBIX (DAKTOB M SBICHMI; BBIOMpPATh OCHOBAHMUS M KPUTEPHM Ui Kiaccu(UKauu
XMMHUYECKHUX BELIECTB U XUMUYECKUX PEaKLUH; yCTaHABIUBATh IPUUUHHO-CIICCTBEHHBIE CBA3H
MEXTy 00BEKTaMU U3Y4EHUS; CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, A€ TyKTUBHBIC,
10 QHAJIOTUH); JIeJIaTh BHIBO/IbI U 3aK/IIOUEHMS;

2) yMeHUueM IPUMEHSTH B NPOLIECCE MO3HAHUS MOHATUS (IIPEIMETHBIE U METANPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, NPEoOpPa3OBbIBATH IIHPOKO
IIPUMEHSIEMbIE B XUMUU MOJIEIbHBIE IIPEJCTABICHUSI — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMu4eckas ¢GopMmyida W ypaBHEHHE XMMHUYECKOM peakluu — TpU pelleHuH y4yeOHo-
[IO3HABATENbHBIX 3a/ay; C YYETOM OSTUX MOJEIBHBIX IMPEACTAaBICHUM BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XHMUYECKHUX BELIECTB U
XUMHUYECKUX PEAKIMii; BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-CIICICTBEHHbIE CBSI3U U
IPOTUBOPEYMs] B M3ydaeMbIX INpOLIECCaX U SBJICHUSAX; MpeanaraTb KPUTEpUU Ui BBIBICHUS
ATHX 3aKOHOMEPHOCTEH 1 MPOTUBOPEUHIA; CAMOCTOSATENILHO BEIOMPATH CIIOCO0 pereHus yaeOHoH
3ajjauu (CpaBHUBaTb HECKOJbKO BapMaHTOB pEIICHUs, BbIOMpaTh Hambosiee MOAXOJAIIUN ¢
y4€TOM CaMOCTOSATEIbHO BbIICIEHHBIX KPUTEPUEB);

Ba3oBbiMH Hccile10BaTeIbCKUMH e CTBUAMHU

3) yMEHHEM HCIOJIb30BATh IOCTABJIEHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KayecTBE OCHOBBI JUIsl (OPMHPOBAHMS THUIOTE3bl 110 MPOBEPKE IPABUILHOCTH
BBICKa3bIBAEMBIX CYXICHUI;

4) mpuoOpeTeHHe ONbITa MO IUIAHUPOBAHHUIO, OpPraHU3alMd M TPOBEICHHUI0 YYEHUUYECKHUX
HKCIEPUMEHTOB: YMEHHE HAOMII01aTh 3a XO0M IPOLIECCa, CAMOCTOATENBHO IIPOTHO3HPOBATH €r0
pe3yabTar, (opMyIMpoBaTh 00OOLIEHHS M BBIBOJBI 0 pe3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOAETIAHHON padoTe;

PadoToii ¢ undgopmanueit

5) ymMeHueM BbIOUpaTh, aHAJTU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3IUNYHBIX BUJIOB
1 GOpM IMpeICTABICHHS], TOTYyYaeMYIO U3 pa3HbIX HCTOYHUKOB (HayYHO-TIONMYJISIpHAs TUTepaTypa
XMMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE TocoOus, pecypchl HHTepHeTra); KpuUTHYECKU
OLIEHUBATh IPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

6) yMEHHMEM MPUMEHSATH PAa3IMYHbIE METO/IbI M 3aIIPOCHI MPU MOKCKE U 0TOOpe MHPOpMaIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAMMBIX JJISl BBIITOJHEHHS y4EOHBIX U MO3HABATEIbHBIX 3a/1a4
ONpeAeNéHHOr0 THUIA; NPUOOPETEeHHE OmNbITa B 00JIACTH HUCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYIbTYpOU aKTUBHOI'O MCIIOJIb30BaHMS Pa3IMUHBIX
MIOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BbIOMpaTh ONTUMAIbHYIO (QOpPMY MpeACTaBIICHUS
uHbOpMAllMM U WUIIOCTPUPOBATH peIlaeMble 3a/la4d HECJIOXKHBIMH CXEMaMH, JAUarpaMMaMi,
npyrumu popmamu rpaduKu U UX KOMOMHAIUSMU;

7) yMEHHEM HCIIONb30BaTh M AHAIM3MPOBATH B Ipoliecce y4eOHOW M HCClIeAOBATENbCKOM
NesITeIbHOCTH UH(OPMAIIMIO O BIUSHUYU MPOMBILIUIEHHOCTH, CEIbCKOT0 X03HUCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPYKAIOLIEH PUPOJHON CPEIbI;

YHuBepcaabHbIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMU

8) yMmeHueM 3ajaBaTh BOIIPOCHl (B XOJ€ Juajora HW/WiIM IUCKYCCHM) IO CYILECTBY
oOcyxmaeMol TeMbl, (OpPMYIUpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
IIPEIOKEHHON 3a/1a4H;



9) nmnpuoOpereHHe OMbITAa NPE3CHTANUUA  PE3YJIbTATOB  BBIMOTHEHHUS  XUMHUYECKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO ONBITAa, JAOOPATOPHON PAOOTHI MO WMCCIICIOBAHHMIO CBOMCTB
BEIIECTB, YI€OHOTO MPOCKTA);

10) 3auHTEpPEeCOBaHHOCTh B COBMECTHOH CO CBEPCTHHKaMH [I03HABATCILHOW U
MCCIIEIOBATEIILCKON JEATENbHOCTA TPU PEIICHHH BO3HHUKAIOMIMX MPOoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB M COTJIACOBaHMS MO3UIMI (0OCYXIeHHs, OOMEH MHEHUSMHU, «MO3TOBBIC
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICUCTBUI, OINpeieieHue KPUTEPHEB MO OLIEHKE KauecTBa
BBITTIOJITHCHHOM pabOTHI U JIp.);

YHuBepcaabHBIMH PeryJIATHBHBIMH e CTBUSIMHI

11) ymeHHEeM caMOCTOATEIHHO OMPEENIATh LEIH JeSTEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIAT,
KOHTPOJIMPOBATb M NpPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTH, BBIOMPAThH
HauOosiee AG(EKTUBHBIE CHOCOOBI  pEIICHWS YYEOHBIX ©  IIO3HABATCJIBHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA AJITOPUTM JEHUCTBUM IIpU
BBIMIOJTHEHUH 33JIaHUN € y4ETOM IOJIyY€HHUS HOBBIX 3HAHUNW 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKIUIX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO Pe3ylIbTaTa 3asiBICHHOH 1IETIH;

12) ymeHHeM HCTIONb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IpeJiaraéMble B YCIOBUU 3a/IJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJNbTaTOB 110 OCBOCHHIO O00S3aTENbHOIO  COJECpKaHUS,
YCTQHOBJICHHOTO JIaHHOM TNpuUMepHOW paboyeil mporpamMmol, BbLAEISIOT: OCBOEHHBIE
o0yJaroIMMUCS Hay4YHbIE 3HAaHUS, yYMEHHUS W CIOCOOBI JeicTBUH, crnenuduyeckue s
IpeIMETHOM o0sacT «XUMUS», BUIBl JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO 3HAHUS, €ro
MHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YICOHBIX U HOBBIX CHTYaIUsX.

[IpenmerHble pe3ynbTaThl OTPAXKAOT CHOPMUPOBAHHOCTH Y OOYYAIOLIUXCS CIEAYIOIINUX
YMEHUU:

1) packpwisamb cmbici OCHOBHBIX XHMHYECKUX IOHATHHA: aToOM, MOJIEKYJa, XUMHYCCKHI
3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEILECTBO, CMECh (OJHOPOAHA U HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTENIbHASI aTOMHAas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA O00BEM,
OKCH/[I, KHCJIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKast
peakuusi, Kiaaccuukanus peakuui: peaklUd COECTUHEHHs, PeaKUUu pa3joKeHUs, peakuuu
3aMeIlleHus], peakliuu 0OMeHa, 9K30- U SHIAOTEPMUYECKUE PEAKIINU; TEeIUIOBON 3(h(HeKT peakiuu;
SJIpO aTOMa, 3JIEKTPOHHBIN CJI0W aToMa, aTOMHas OpOUTallb, paglyCc aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl U HETOJIApHAs KOBAJICHTHAas CBsI3b, MOHHAs CBS3b, MOH, KATHOH, aHUOH, pacTBOD,
MaccoBast J10Ji BeulecTBa (MPOLIEHTHAs! KOHIIEHTpAIUs) B pacTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSITHH (CM. 1. 1) U MPUMEHSTH
9TH MOHATHS TIPU ONMCAHUH BEIIECTB U MX MPEBPALICHUN;

3) ucnonvzosamv XUMHYECKYIO CUMBOIHKY AJIsI COCTaBICHUS ()OPMYJT BELIECTB M ypaBHEHHIA
XUMHYECKUX PEAKIINI;

4) onpedensimb BAICHTHOCTh aTOMOB JJIEMEHTOB B OHHApHBIX COCAMHCHHSX; CTCICHb
OKHCJIEHHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIJIEKHOCTh BELIECTB K ONpEeAeIEHHOMY
KJlaccy coeAMHeHuil mo QopMynam; BUA XHMHUYECKOM CBs3M (KOBaJeHTHas W HOHHas) B
HEOPraHUYECKUX COCTUHEHMSIX;

5) packpwisame cmwvicn [lepnogumueckoro 3akona JI. M. MenneneeBa: IeMOHCTPUPOBAThH
MOHUMaHHE NMEePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX JIEMEHTOB OT MX IOJO0XKEHUS B
[leproanueckoil cucTeme; 3aKOHOB COXPAaHEHHSI MACChI BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTa/Ipo; ONMUCHIBATh U XapaKTEpU30BaTh TAOIUUHYIO (OpMY
[leproanueckoit cUCTEMbl XHUMUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATHUS «TJIaBHAsl MOATPYIa
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», Manbie 1 GoJblIME MEPUOABI; COOTHOCUTH
0003Ha4YeHHUs, KOTOpble UMetoTcs B Tabnuie «llepruoauyeckas cucteMa XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPHUCTUKAMU CTPOEHHUS AaTOMOB XHMHYECKUX



JJIEMEHTOB (COCTaB H 3apsn sapa, OO0Ilee YHUCIO JJICKTPOHOB U paCIpelelieHHe HX IO
AJICKTPOHHBIM CJIOSIM);

6) rkraccupuyuposams XUMUYECKUE 3JCMEHTBI, HEOPTaHUYCCKUE BEIIECTBA, XUMHUYCCKHUEC
peakiuu (1Mo YUCIy U COCTaBY YYacTBYIOUIUX B pEaklMU BEIIECTB, MO TEIUIOBOMY 3G (DeEKTY);

7) xapaxmepuzosame (onucviéams) o0IIME XUMHUCCKHE CBOWMCTBA BEIICCTB Pa3IHUYHBIX
KJIACCOB, MOATBEpPKAasi OMHCAHHUE MPUMEPAMU MOJEKYJISPHBIX yPAaBHEHUH COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUI;

8) mpoenozupoeams CBONCTBA BEIIECTB B 3aBHCUMOCTH OT HX Ka4eCTBEHHOIO COCTaBa;
BO3MOYXHOCTH TPOTEKAHMSI XUMUYECKUX MTPEBPAIICHUH B PA3TUYHBIX YCIOBUSIX;

9) ebluuCHAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAcCChl BEIIECTB; MAacCOBYIO
JIOJTI0 XUMHYECKOTO 3JIEMEHTA 10 GopMyJie COSTUHEHHS; MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE;
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peaKIuu;

10) npumensims OCHOBHBIC OIEPALUU MBICTUTEIBHON ICATEIBHOCTH — aHAIU3 W CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTEeMAaTH3alUIo, KJIAacCU(UKALNIO, BBISIBICHHE MPUYHHHO-
CIEACTBEHHBIX CBSI3€M — JUI H3YYECHUS CBOWCTB BEIIECTB WU XHUMHYECKHX PEaKLUN;
€CTECTBEHHO-HAYYHbIE METOJbl IO3HAHUS — HAOIIOJEeHNE, W3MEpEeHHUe, MOJEINPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

11) credoéamp paBuaM  MOJB30BAHHMsS ~ XHMHYECKOW  MOCYJOH W J1aDOpaTOpHBIM
o0opymoBaHuEeM, a TakKe TMpaBWIaM OOpalIeHus] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU TI0 BBIIIOJIHEHUIO JaOOPAaTOPHBIX XUMHYECKHX OIBITOB IO TOJYyYEHUIO U
COOMPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
onpenenéHHOM MacCOBOM /o€l pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKHUE IKCIIEPUMEHTHI MO0 PACIO3HABAHHMIO PACTBOPOB IIEIOYEH U KHUCIOT C MOMOIIBIO

UHIUKATOPOB (JakMyc, ¢heHondraaert, METUIOPAHK U JIp.).

TEMATHYECKOE INTAHUPOBAHUE

Ne | HaumeHnoBaHue KoaudecTBOo yacoB Jara Buapl aeqareJJbHOCTH I
n/nm | pa3aejioB MW TeM U3y4YeHH s q
nporpaMmbl BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE .
padoThI padoThI
Paznen 1. IleppoHavasibHble XUMHYECKHE MIOHSITHS
1.1. | Xumuss — BaxkHasi '_5' i' ill YKamHTeE PackpbIBaTh CMBICT! I
00.1acTh HepI/IOJIE 3y4aeMbIX HIOHSTUH; t
€CTECTBOSHAHMSL M PackpbIBaTh POJIb XUMHH B
NMPAKTU4YEeCKOM pHpOsIE " —
AeATeJIbHOCTH -
qeTOBeKa JelloBeKa, €€ CBSI3b C
TIPYTUMU HayKaMUu;
Paznuuath YHCTHIC
BEIESCTBA u CMECH;
OHOPOHBIE u
HEOTHOPOHBIE CMECH;
Paznnuath ¢usznueckue u
XUMHUYECKUE SIBJICHUS;
Ornpenendarb MPU3HAKY
XUMUAYECKUX PEaKkUuid ¢
YCIOBUA WX MPOTEKAHUS;
CiienoBath MpaBUJIaMm;
MOJIb30BAHUST XUMHYECKOM




MOCY/I0M 1 J1a00PaTOPHBIM:

000py/IOBaHUEM, a TaKXKe

npaBUiIaM OOpameHust C

XAMHYECKUMHU Bellle-
CTBAMHM B COOTBETCTBHUHU C
HHCTPYKIUSIMHU o
BBIHOJIHGHI/IIOE
NPAaKTUYECKUX pabor;
I lnanupoBaTh U
MPOBOJIUTh ~ XMUMHYECKHUH
HKCIIEPUMEHT 110!
M3YYCHUIO U ONHCAHUIO
(bu3nIecKux CBOMCTB
BEILCCTB, CI0co00B
a3JICIICHUS cMmeceit
BemeCTB;E

M cmonap30BaTh pu.
BBIIIOJTHEHHH YUEOHBIX!

3aJaHuii W B MPOLECCE

M CCIIEJOBATEIbCKOM!

JICATCIIbHOCTH HAay4YHO-

[IOITYJIPHYIKO JIMTCPATYPY:

XUMHYECKOTO!

COJCPIKaHHA, CIIPABOYHBIC

MaTepuaibl, pecypchl

Murepuera;;

BricTpanBarts!

aBBépHYTLIe MMM CbMCHHBIC

15 YCTHBIC OTBCTbI C

omopoil Ha HWH(POPMAIIHIO!

13 y4eOHUKa U

CIIPAaBOYHbIX MATCpUaAJIOB,

I'PAaMOTHO HCIIOJIb30BaTh

W3YYEHHBIN TTOHATHWHBIN

anmapar Kypca XMMUH;

1.2.

BemecrBa
" XHMHYECKHe
peakuumn

YKaKUTE!

[IpyUMEHATh €CTECTBEHHO-

nepro;

HAaYy4YHBIC MCETOABbI

ITO3HAaHU (B TOM 4YHUCIIC

HaOJII0ICHUE,|

MOJICITHPOBAHHE,
DKCIIEPUMEHT) u
OCHOBHBIE orepanuy
MBICHHTGHBHOﬁE
)IeﬂTenLHOCTI/I_E

T =

(cpaBHEHUE,!




KJ1accupuKaIms) VIS
W3YYCHUS  BEIIECTB U
XUMUYECKUX pEaKLHNIA;

PackpbIBaTh CMBICI!
M3Y4aeMbIX IIOHATUH MU
3aKOHOB U IIPUMEHSTH JTHU
[IOHATUS IIPU OIMCAHUU

CBOMCTB BEILECTB U UX

[IPEBPAILCHMI;;
Paznuuate dusnueckue u
XUMUYECKUE SIBJICHMUS,

OOBSICHSITh WX CYIIHOCTH C
TOUKH 3PEHUS aTOMHO-
MOJICKYJISIPHOTO ~ YUCHUS;

OnpenensiThb IIpU3HAKN
XUMHUYIECCKUX peaKkuuu,
YCIOBUS WX INPOTEKAHUS;
OOBACHATD CYIIHOCTb
(hU3NIECKUX u

XUMHUUYECKNX SBICHHUHM C

TOYKM 3pCHHUA aATOMHO-

MOJICKYJSIDHOTO  YUCHUS,
Krnaccuduuuponars:

XUMUYECKHE peaKkuuu (I10;
YHCITY U COCTaBY.
pearupyromux u
00pa3yromuxcs BEIIECTB);
CocTaBiATh (hopMmyIIbl
OMHApHBIX BEIECTB IO
BaJICHTHOCTH "

ONPEJEIATh BAIECHTHOCTH!
no ¢opmysiaM BELIEeCTB;
PaCCTaBJI;ITLE

KOA(OUIIIEHTHI B

YPABHCHHUAX XUMHWYCCKUX:

CaKLU;;
CrnenoBatb IIPaBUIAM
10JIb30BAHUSI XMMHYECKOU

MOCYZ0U U J1JaOOPaTOPHbBIM
000pYyJJOBaHUEM, a TaKXKe
npaBwiaM OOpanieHust ¢

BCIICCTBaAMU B
COOTBCTCTBHUH C
HHCTPYKIUAMU IO
BLIHOJIHGHI/IIOE

71a00paTOPHBIX|




XUMHUYCCKUX OIIBITOB;

M cnons30BaTh IpH

BbITIOJTHCHUHN y‘-I€6HLIX

3aJaHuid W B MPOLECCE

1CCIIE0BATEIbCKOI!

JICATCIIbBHOCTH HAaYy4HO-

NONYJISIPHYIO JINTEPATypy.

XUMHYECKOI 0!

COJACPIKAHUA, CIIPaBOYHBIC

MaTepuaibl, pecypchl

pa3BEPHYTHIE TUCHMEHHBIE

141 YCTHBIC OTBETbI C

ormopoii Ha HH(OPMAIHIO

n3 yaeOHUKa u

CIIPABOYHBIX MATCpHUAJIOB,

I'PAMOTHO HUCIIOJIB30BAaTh!

VM3YYCHHBIM IOHATUHHBIM

anmapar Kypca XMMUH;

Uroro no pazneny

Paznen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKHUX BelleCTB

Bo3nyx. Kucaopoa.

ITonaTue
OKCHIAX

00

5

re=j1

YKaxKuTe!

PackpsIBaTh CMBICI!

neprot

N3Yy4aCMbIX MOHATHHA W

IIPUMCHATb OTU TTOHATHL

I[IprU  OIIMCAHUU CBONCTB

BEIICCTB 1 170:¢
npeBpameHI/Iﬁ;E

X apaKTepHU30BATH!
(omMCHIBATH) COCTaB!

BO3/lyXa, (U3MYECKHE WU

XUMHUYECKUE CBOUCTBA

KHCJIOPO/a, CIIOCOOBI €ro

INOJIYYCHH, TIPUMCHCHUC

M 3HAYCHUE B MPUPOJE U

SKA3HU YEJIOBEKA;

CpaBHMBATh peaxiuu

TOPCHUA U MCIJICHHOIO!

OKHUCJICHUS;

Cobupats TpuUOOpHI U

TOJITYYCHHU A KHCJIOPOJa:

(BBITCCHCHI/I €M BOJBI U

BO3IyXa);

PacriozHaBaTh  ONBITHBIM




MyTEM KUCJIOPOJL;|
Mcnonb30Barh;

XUMUYECKYI0 CHUMBOJIUKY.

TUISL COCTABJICHUS (POPMYIT
BCIICCTB, MOJICKYJIIPHBIX
YPABHCHHI  XMMHUYECKHUX!

€aKIMil C  y4acTUEM
KHCIIOPO/IA;

OOBACHATD CYIIHOCTb
HKOJIOTUYECKUX TPOo0IIeM,

CBA3aHHBIX C

3arpsA3HEHUEM  BO31yXa;
CrnenoBatb IIpaBUIIaM

Oe3zomacHOil  paboOThl B

71a00paTOPUU TIPHU UCIIOJIb-

30BAaHUH XUMHUYECKOH
nocyabl U 000py/IOBaHUS,
a TaKXXe MpaBHIIAM;

oOpallleHus1 C TOpPIYUMHU

BEIIECTBAMH B OBITY;

1 [nanupoBath u

OCYUIECTBIIATh Ha

MPaKTHUKE XUMUYECKUE

SKCIICPUMEHTBL,

MPOBOANTH HAOJIO/ICHUS,

71eN1aTh BBIBO/IbI 0!
e3yJIbTaTaM IKCTIePH-

MeHTa;E

'Y4acTBOBAaTh

COBMECTHON paboTe B

rpyme;;

Mcnonbs3oBarh npu;

BBITIOJIHEHUH YUEOHBIX!

3aaHUii W B MPOLECCEe

MCCIIEIOBATENIbCKOM!

eI TeILHOCTH Hay4YHO-
[OIYJISIPHYIO  JIUTEPATYPY:
XI/IMI/I‘ICCKOFOE

COJIEP/KaHUs, CIIPABOYHBIC
MaTepUabl, pecypceel
Murepuera;;

BricTpanBarts!

a3BEPHYTHIC TMCHMECHHBIC
M YCTHBIE OTBETHl C
ormopoil Ha HH(OPMAIIHIO
3 y4eOHUKa U




CIIPaBOYHBIX MAaTEpPHAaJIOB,

I'PAMOTHO HCIIOJIB30BAaTh!

N3YYEHHBIM ITOHATUWHBIN

annapar Kypca XUMHH;

2.2.

Boxopona.
IHonsiTue

KHCJI0TaxX U COJIAX

re31

Y KaKHTE,

PaCKpBIBaTI) CMBICJI

nepnoni

N3Yy4aCMbIX MOHATUH WU

IIPUMCHATb OTU TTOHATHL

[IPM  ONKMCAHUM CBOMCTB:

BCIICCTB n HX:

[IPEBPAILCHMI;;

X apaKTepU30BaTh|

(onuchIBaTh) (hr3HUYECKHE

1 XHMHYECKHE CBOMCTBA

BOJIOPOJ/Ia, CIIOCOOBI €TO!

IMOJIYYCHHA, ITPUMCHCHUC,

Cobupars mpubop  uis

I1OJITYYCHU BOJOpOaa;

cnosb30Barh!

XUMHUYCCKYIO CHMBOJIUKY:

TUISL COCTABJICHUS (POPMYT

BCIICCTB, MOJICKYJISIPHBIX:

ypaBHeHI/Iﬁ XUMHNYCCKHUX

€aKIMM C  y4acTUEM

BOJIOPO/IA;

CJ'IeIIOBaTB IIpaBUJIaM

0e30macHOM  paboThl B

1a00paTOPUU TIPU UCIIOJIb-

30BAaHUH XUMHUYECKOH

noCy/ibl 1 00OPYAOBaHMUS,

a TaKXKC IIpaBUJIaM

oOpallleHusi C TOPIOYNMMU,

BEIIECTBAMH B OBITY;

[InanupoBaTh u
OCYLIECTBIIATh Ha
IPAKTHKE XUMHYECKHE
SKCIICPHMEHTHI,
POBOJIUTH HAOJIIOIEHUS,
N1eJ1aTh BBIBO/IbI 10

e3ymbTaTaM
SKCIICPHMEHTA;
Y'4aCTBOBAaTh

COBMECTHOH pabore B




KoaunuyecTBeHHbIE

OTHOIIICHUSA
XUMHH

=31

YKaxKuTE,

Boruncnsate MOJIIPHYIO

neprost

MacCy BCIICCTB,

KOJIMYCCTBO BCIICCTBA,

00BEM rasa, Maccy

BEILIECTBA;|

[IpoBoauTh pacu€rel 10

YPAaBHCHHUAM XUMHWYCCKUX:

CaKITHIL: KOJIHNYECTBA,

00BEMa, MAacChl BEIECTBA:

110 HN3BCCTHOMY!

KOJIMYECTBY, 00BEMY,

MacCcCe pCarcHTOB N

POJYKTOB peakuuu;

BricTpauBars,

a3BEPHYTHIE MUCHbMEHHbBIE

141 YCTHBIC OTBCThI C

ormopo Ha HH(OPMALINIO

u3 yueOHHUKa u

CIIPAaBOYHBIX MAaTCpUajioB,

I'PaMOTHO HCIIOJIb30BaTh

M3YYCHHBIN TOHATUHHBIM

alrapar Kypca XHWMHHU,

Boaa. PactBOpBI.

ITonaTue
OCHOBAHHUAX

00

re=j1

re=j1

YKaxKuTe!

OOBSICHSTD CYILHOCTH!

nepro

DKOJIOTMUECKUX NpobJieM,

CBA3aHHBIX C

3AIPASHCHUEM IMPUPOIHBIX:

BOJ, CIIOCOOBI OYHCTKHU

BOJbI OT IIPUMECEH, MEPBHI

110 OXpaHC BOJ OT

3arpsA3HEHNUS ;]

[ImanupoBaTh "
OCYIIECTBIISATh Ha
IPAKTHKE XUMHYECKHE
SKCIIEPHMEHTHI,
MPOBOJIUTH HAOJIOJEHUS,
NeJ1aTh BBIBO/IbI 1o
e3y/bTaTaM;
SKCIIEPHMEHTA
Clie10BaTh TpaBUIIaM;
0e30macHoil  paboThl B
abopaTopun npu
VCTIONB30BAHHH
XUMUYECKON  TOCYIBI I/I
060pYI0BAHNS

[IpoBOINTH BBHIYUCIIEHUS Ci




IIPUMCHCHUCM IIOHATHA

«MaccoBasa O0JIs1 BEIICCTBA

B pacTBopey;
cnons3oBath pu;
BBIIIOJIHEHUH y4eOHBIX
3aJaHM M B IIPOLIECCE
JCCITe10BATEIbCKOI!

NICSATEIIBHOCTH HAy4HO-

HONYJISIPHYIO JIMTEPATYPY:
XUMHUYECKOTOf

COJCPIKaHHUA, CIIPABOYHBIC

MaTepuaibl, pecypchl
VnTeprera;

OcHOBHBIE KJIACCHI ill ill YKan(I/ITeE KJIaCCH(bI/IL[HpOBaTLE

HEOPraHN1eCKUX nepnoni M3y4aeMbI€ BEIIECTBA II0

Coe/IuHeHunH COCTaBy M  CBOWCTBaM;
CocCTaByIAThH (hopMmyIIbl
OKCHJIOB, KUCJIOT,
OCHOBAaHHIA, collel M
Ha3bIBATh ux 1o
Me)K,HYHapOHHOfIE
HOMEHKJIATYpE;|
HporH03HpOBaTLE
CBOMCTBA  BEIIECTB  HA
OCHOBE lo8)11070:¢
XHUMHUYECKHX CBOICTB
113ydCHHBIX!

KJIACCOB/TPYIIN BEIIECTB, K

KOTOPBIM OHH OTHOCATCA,

CoCTaBIIATH!

MOJIEKYJIIPHBIE YPaBHEHUS

CaKLUN,;
VTTEOCTPHPYIOIIHX|
XMMHUYECKHE CBOMCTBA MU
CII0COOBI MOJIY4YEHUS
BEILIECTB U3YUEHHBIX
KJIACCOB/TPYNI, a TaKxke
I10ATBEPIKTAOIIIIX
FeHETHYECKYIO)
B3aUMOCBS3b MEKTY
HUMIL |

HpOI/I3BO,[[I/ITBE
BBIYHCIICHHS 110

YPABHCHUAM XUMHWYCCKUX:




I lmannpoBaTh U

OCYIIIECTBIISATh Ha;
MTPAKTUKE XUMHYECKHE
SKCIICPUMEHTBL,|
POBOANTH HAOJIIO/ICHUS,
TIeNaTh BBIBO/IBI 1o
e3y/IbTaTaM;
SKCIICPHMEHTA;]
CrnenoBatb paBUJIaM
Oe3zomacHOl  paboThl B
naboparopun npu
VICTIOTb30BAHUM
XUMIYECKON  TOCYIbl U
06opyz[0BaHI/I>1;§
lcnons30BaTh pu
BEITIOJTHCHUH YUCOHBIX!
3alaHiii ¥ B IPOLIECCE
1ICCIICTOBATEIBCKO!

JICATCIIBHOCTH HAay4YHO-

IONYJSIPHYIO JINTEPATyPY.

XAMHUYECKOTOf
COJIEP/KaHUs, CIIPAaBOYHBIC
MaTepHaIbl, pecypcesl
HnTepaeTa;

Uroro no pazneny

Pasnen 3. llepnoanveckuii Ilepuoauyeckas cucremMa XHMHYECK

CTpOCHI/Ie aToMOB. XUMHYecKasl CBA3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE PC€aAKIHH

3.1. | llepuoauueckuii
3aKO0H
Ilepuoauyeckas
cucTemMa
XHMHYECKHX
3JIEMEHTOB

CrtpoeHue atoma

re=1

YKaKUTE!

PaCKprBaTB CMBICJI

nepro;

IICPUOANYCCKOI'0 3aKOHA,

. . MenpaeneeBa.

[lonnmars!

CYLIECTBOBAHME
[IEPUOINYECKOM

3aBUCUMOCTHU CBONCTB
XUMUYECKUX  DJIEMEHTOB
(M13MeHeHue paguycoB
aTOMOB U

3J'ICKTpOOTpI/II_[aTCJIBHOCTI/I)

N WX COEOWHEHHH OT

TTOJIOXKCHUA B T1C-

HOJAUYECKOM CHCTeME U

CTPOCHUA aToMa,

'Y cTaHaBJIUBATh CBSA3b!

MCKIY TIOJIOXKCHHEM

DJICMCHTA B




MEPUOJUYECKON  CHCTEME
U CTPOCHHEM €ro aroma;
(coctaB u 3apsan sjapa,
o0I11ee YHCIO0 HJIEKTPOHOB
U pacnpefielieHue HX I10
DIIEKTPOHHBIM CIIOSIM);
HporH03HpOBaTLE

XapaKTep M3MEHEHUS
CBOMCTB JJIEMEHTOB U HX
COCIMHEHUI N0 Tpynmam:
131 nepuoiam

IleproInuecKoil CUCTEMBI;
X apaKTepru30BaThi
XUMHYECKHE  DJIEMEHTBHI

[IEPBBIX TPEX MEPUOMOB,

Kajius, KajJdblusa II0 HX:
TOJIOXKEHHUTO B
[lepuoandeckoil cucreme
1. . Memneneena;

CnenoBatb IpaBUJIaM
Oce3zonmacHOl  paboOThI B
1abopaTopun npu
VICTIOTB30BAHHH
XUMUYECKOM  TOCYIbI 1/1
060pYIOBAHNS
BLICTpaI/IBaTLE

a3BEPHYTHIC TMCHMEHHBIE
M YCTHBIE OTBETHl C
ormopoi Ha MH(OPMAIIHIO
13 y4eOHUKa U

CIIPAaBOYHBIX MaTEPHAJIOB,
IPAMOTHO  HCIIOJIb30BAaTh
VM3YYCHHBIM TTOHATUNHBIM
anmapar Kypca XMMUH;

M cnons30BaTh pu;
BBITIOJTHEHUH y4EOHBIX
3a1aHUI TEKCTBI

yueOHMKa,  CIPaBOYHbIE

MaTepHaIbL
(ITeproTMUIECcKyIO!
CHCTEMY XUMHYECKHX
SJIEMEHTOB . .

MeHeneena, TaOIHILY:

ACTBOPUMOCTH  KHUCJIOT,
OCHOBAaHMH H CcoOJIell B




DIIEKTPOXUMHUYECKHN  Psi;

HANPSDKEHUH  METaJlIoB);

cnons3oBath pu;
BBIIIOJTHEHUU y4eOHBIX
3aJaHUi M B IIpolecce
VCCITe10BATEIBCKO!

JICATCIIBHOCTH HAay4YHO-

NONYJISIPHYIO JINTEPATypy.

3.2.

XumMuueckasi CBf3b.
OKHCANTENBLHO-
BOCCTAHOBHUTEJIbHBIE
peakuuun

re=1

re=1

XHMHYECKOTO)
COJCpKAHUSA, CIIPABOYHBIE
MaTepHaIbl, pecypchl
VnTeprera;

YKam/ITeE Onpenensrhb BU/L
epHOJ | XMMHYECKOH  CBSI3H B
COCMHEHNIT;

Ornpenensarhb CTEIIEHB

OKHUCJICHUA XHMHUYCCKOI'O

JJICMCHTA I10 Q)opMyne €ro

COCIUHEHUS;!

Ornpenensarhb AJIEMEHT:
(BEmIECTBO) —
OKHCITUTEIb W  DJICMEHT
(BemecTBo) —
BOCCTAHOBUTEIIb |

OOBSICHSTD CYIIHOCTb
MPOIECCOB OKHUCIICHUS M
BOCCTAHOBIICHNS]

CoCTaBJIATh 3JIEKTPOHHBIIL

OamaHc ¢ yd€ToM 4mHcCiIa

OTJAHHBIX U NPUHATHIX
DIIEKTPOHOB;!

CoCTaB/IsITh  ypaBHEHUE!

OKHUCJIMTEIBHO-

BOCCTAHOBUTENIBHOIA
CAKIIHH

M cnons30BaTh pu;

BBIIIOJIHEHUH y4eOHBIX

3aJaHUN TEKCThI

yueOHMKa,  CIPaBOYHbIE

MaTEpHAIIbL

(IepUOTUYECKYIO CHCTEMY!

XUMHUYCCKUX OJICMCHTOB

1. n. Menneneena,

TaONUIly PACTBOPUMOCTH

KHUCJIOT, OCHOBaHMUI1 u




coyiel B BOJIE,
JIEKTPOXUMHUYECKUH AL,
HAIpsDKEHUN  METaJlIoB);

Hroro no pazneny: 15!

Pe3epBHOE Bpems '_3'

OBIIEE KOJIMYECTBO| 68 |3 6
YACOB 1O

[MTPOI'PAMME

ITHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KoaundecTBO 4acoB Jara Buapl,
n/n usy4yenus | gopmbl
BCero | KOHTPOJIbHBIC | IPAKTHYECKHE KOHTPOJISI
padoThI padoThI
r= - - 1 1
1. | Ilpeamer xumuu. Pois xumuu 1|0 0; YKaXUTE |!YCTHBIML
B )KHU3HU YCJIOBCKa ‘ :Z_[_E_IIXE _(_)_1:[_1?_(_)_(_;_,_5
r- ro ro 1 1
2. | XuMus B cUCTEME HayK. 1|0 0 YKaKUTE! | Y CTHBIMH
MeTo bl IO3HAHUS B XUMUH nary! orpoc;]
r= (o] r= 1 1
3. | .3HaKOMCTBO C MpaBWJIaMU 1|0 1 Ykaxure, |IIpakrnueckas
0€30MacHOCTH U MPUEMaMHU nary pabora;

paboThI B XUMHUYECKON
naboparopun. [IpakTudeckas
pabota Ne 1. [TpaBumna paboTbl
B 1TaOOpaTOpUU U MPUEMBI
oOparieHus ¢ 1a00paTOPHBIM

o0opyIoBaHUEM
r- ro o 1 1
4. | Tena u BemecTBa. PU3HUYECKHE L |0 ) YKaxuTe | Y CTHBIH
CBOMCTBA BEIIECTB. ATperaTHoe naTy; ompoc:;
cocrosiHWE Bemects [ | T T
5. | UucTble BELECTBA M CMECH. L |0 ) Yxaxute; |iYCTHbI
CrniocoOslI pa3feneHus cmecen mary! iortpoc;;
6. |IIpakruueckas pabora: Ne 2.| 1i |0 L Ykaxure | lIpakTuueckas
Paznenenne cMmecei (Ha mary! pabora;
IpUMEpe OYMCTKU MOBapEeHHOMN
COJIN)
r- ro o 1 1
7. | Atomsl u monekynsl. IIpocteie | 11 |0 0 YKaXure, |iYCTHBIM

U CJIOKHBIE BEIIECTBA aTy: OIIPOC;;!




XUMHUYECKUE DIIEMEHTBI. 3HAKU
(cumMBOIIBI) XUMHUYECKHUX
9JIEMEHTOB

YKaxuTe,

ATOMHO-MOJIEKYJISIPHOE
yuyeHue. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB

10.

Xumuueckas hopmyIa.
BanesTHOCTE aTOMOB
XUMHUYECKHUX DIIEMEHTOB

11.

CocraBienue XUMHAYECKUX
dbopMyn1 TO  BAJICHTHOCTH.
Haxoxnenue BAJICHTHOCTH

XMMHYECKHX  3JIEMEHTOB IO
dbopmyite

12.

OTtHOCUTENbHASA aTOMHAs
macca. OTtHOcHUTENbHAS
MOJICKYJISIpHAsT Macca

13.

Pemenue 3a71a4 Ha
BBIUMCJIEHUE  OTHOCHUTEIHbHOHU
MOJIEKYJIIPHOW MAacChl BELIECTB

14.

MaccoBas 101 XUMUYECKOTO
9JICMCHTA B COCIMHCHHUH

15.

Pemenue 3a/1a4 Ha
BBIUUCIICHHE MAacCOBOW JIOJIU
XUMHAYECKOTO  DJIEMEHTa IO
dbopMyIe coeTuHeHUs

16.

duznueckue MW XUMHYECKHE
SIBICHHS. XUMHUIECKast pCaKknuid

17.

[Ipu3naku 51 yCI10BUs
[IPOTEKAHUs XUMUYECKUX
peakuuii

18.

3aKOH  COXpaHEHUsS  MacChl
Bentects. M.B. JIoMmoHOCOB —
YYEHBIN-PHIUKIOTEUCT

19.

XUMUYECKHEe YpaBHEHUS




20. | Tunbl xuMuueckux peakumit [ i1 |0 0] YKaxure, | Y CTHBIN
(coenuueHws, pasiiokKeHus, nary ompoc;
3amemenus, oomena) | | |

r- r [ping ] 1 1

21. | Ypok 00001IeHHs ul 1 |0 ) Yxaxute! | Y CTHbI

CHUCTEMATU3ALMH 3HAHUN nary ompoc;
o R r': ] =1

22. | Ypox  KOHTpons  3HaHumid. [ {1 | O YxaxuTe! | Y CTHBI

KonTponpHas padora Nel. naTyi onpoc;i
r- ro ro 1 1

23. |Bosmyx — cmech rasos.| 1 |0 O Ykaxute | Y CTHBbIL

CocraB Bo3ayxa narty: o1poc;
o I I e ] =1

24. | Tennosoi ¢ ekt xumudeckor | ili |0 ) Yxaxxute! | Y CTHBI
peaKIn, IIOHSATHE 0 nary ompoc;;
TEPMOXMMHUYECKOM ypaBHEHHH,
9K30- H  DHIOTEPMHUYECKHX
peakuusx

- ] ] 1 1

25. | CnocoOsl nomydenus | 1 [0 0 Ykaxxute |iYCTHBII
KHCJIOpOJa B JIaOOpaTOpuu | nary ompoc;;
MPOMBIIUICHHOCTH.

[IpumeHeHue kucnopoaa
- ] -1 1 1

26. |IIpaktuueckas pabora Ne 3. ili |0 ik Vxaxure! | lIpakTryeckast
[lonyuenue u  cobupaHue mary! pabora;
KHCJIOPOJIa,  M3YYEHHE  €ro
CBOMCTB

r- ro o 1 1

27. | Kpyrosopor  kucinopoga B| i1 |0 0 YKaKHUTE | !{YCTHBIN
npupoge. TormmmBo (yroib u nary orpoc;
MeTaH). 3arps3HeHHe BO31yXa,

CIIOCOOBI €ro NPeOTBPALICHUS.
Ycunenune ITAPHUKOBOT'O
s dexra, paspyuicHue
030HOBOTO CIIOS
o I e ] =1

28. |Bogopon ~ —  xumumueckuii | 1 |0 ) YKaxuTe | Y CTHBIH
DJIEMEHT M TPOCTOE BEIIECTBO. nary orpoc;
Haxoxnenne B mpupone,
¢usznyeckue M XUMHUYECKUE
CBOICTBA (Ha puMepe
B3aUMOJICHCTBUSA C
HEMETAUITaMH ¥ OKCHJIaMH
METAaJIOB), NpUMEHEHHE,

CIOCOOBI MOTYUYEHUS
r- ro r- 1 1

29. |IlpakTtuueckas paGora Ne 4.| i |0 il Yxaxure | lIpakTuueckas

[lonyyenue u  cobupaHue naty! paboTa;

BOJIOPOJIa,  H3YYCHHE €ro




CBOWCTB

30.

TloHnsaTHne 0 KHCIIOTaX M COMIIX

31.

KosmuectBo BemectBa. Modib.
MognsipHast macca

32.

3akoH ABoraapo. MoJsapHbId
00BEM Ta30B

33.

Pemenue 3a7a4 Ha
B3aHMOCBS3b KOJIWYECTBa
BEIEeCTBA, 00BEMA M MAacChl
ra3os. Pacuértnl o

XUMHNYCCKHUM YPABHCHUAM

34.

Pacuérnr 110 XUMHNYECCKUM
YPaBHEHHSIM. [Mpumenenue
3aK0oHa ABOrajJipo

35.

du3nyeckre CBOWCTBAa BOJHI.
AHamm3 W CHHTE3 — METOJbI
W3y4YCHUS cocTaBa BOJIEI.
XUMHUUYECKHUEe CBOMCTBA BOJIBI

(peakiuu c MeTaJIaMH,
OKCHJIaMH METaJIOB u
HEMETaJIOB)

36.

Ilouste 00 OCHOBAaHUSAX WU
WHJIMKaTOpax

37.

Boma  kak  pacTBOpUTEIb.
PactBopsI. PactBopumocTs
BelleCTB B BoJe. HacklleHusie
Y HEHACBIIICHHBIE PACTBOPHI

38.

Konuenrpanus pacTBOPOB.
MaccoBass nons BemiecTtsa B
pactBope.  Bprumcnenus ¢
HCIOJIb30BAHUEM TIOHSTHUSA
«MaccoBasi J0Js BelllecTBa B
pactBope»

39.

Jlpaktuueckass pabora Ne 5.
[IpuroroBneHue pacTBOpPOB C
ONpeEIEHHON KOHIICHTPALUEH

40.

Ponb pactBOpoB B npupoze u B

YKaxuTe |{YCTHBIM
Aaty| QIpoC;
YKaxure; | Y CTHBIH;
HIaTy; ompoc;
YKaXUTe |!YCTHBII
Aaty| QIpoC;
YKaxure; | Y CTHBIH;
Aaty| QIpoC;
YKaxXuTe |!YCTHBII
Loy QIpoC;
YKaxXute |!YCTHBII
Aary] jompoc;
YKaxuTe |{YCTHBIR
Jaty; jompoc;
YKaXuUTe |!YCTHBIIL
L2 QIpoC;
YKaxuTe |{YCTHBIN
L2 QIpoC;
Ykaxure, |lIpakrnueckas
Jary pabora;
YKaxure! |{YCTHBIM!




XKU3HU 4YelioBeka. Kpyrosopor
BOJBI B MpHUpPOAE. 3arps3HEHHE
npUpoAHbIX BoA. OxpaHa H
OYHCTKA MIPUPOJIHBIX BOJ

41.

[TepBbie MOMBITKU
KJIAaCCU(UKAUN  XUMHUYCCKUX
3JIEMEHTOB. [Tonustue 0
Tpynmax CXOJHBIX JJIEMEHTOB
(mmemovHbIe u
[IETI0YHO3EMENIbHBIE METaJlIbL,
rajloreHbl, HWHEPTHBIE Ta3bl).
DJeMeHTBI, KOTOpBIE 00pa3yroT
amdoTepHbIe OKCH/JIbI u
THJIPOKCHIBI

re=1

42.

HMonnas xumudeckas CBs3b

43.

Knaccudpukanus
HEOPTraHUYECKUX COCTUHCHUI

44,

Oxcuppl: COCTaB,
knaccudukanuss  (OCHOBHBIE,
KHUCJIOTHBIE, amdoTepHbIe,
HecoJieo0pa3yroIue),
HOMEHKJIaTypa
(MexayHapoHas u
TpuBHanbHas). Ilomydenue u
XUMHYECKHE CBOMCTBA

KHCJIOTHBIX u OCHOBHBIX
OKCHUJI0B

45.

OcHoBaHu4: COCTaB,
KIaccupuKanus,
HOMEHKJIaTypa
(MexxayHapoHas u
TpUBHANbHAA), (U3NYECKUE U
XUMHYECKHE CBOMCTBA,

CIOCOOBI MOJTYYEHUS

=1

46.

AmpoTtepHbIe OKCH/IBI u
THUIPOKCUIBI, HMX CBOICTBa H
MOJTyYeHHE

=1

47.

48.

Kucnotsr: COCTaB,
KIaccupuKanus,
HOMEHKJIaTypa,  (pusudeckue
CBOMCTBa

Kucnotsr: XHMHYECKHE

Ay

YKaxxute |{YCTHBIIL
Jary! IpoC;
YKaxxute |{YCTHBII
HaTy] omIpac;
YKaXuTe |!YCTHBII
HaLy; omIpoc;
YKkaxxute |{YCTHBII
HaLy; omIpoc;
YKaxuTe |{YCTHBIN
HaTy] onpoc;)
YKaxuTe |{YCTHBIN
Hary] rIpoac;
YKaxure |iYCTHBII
ALy ompoc;
YKaxure! | Y CTHBIM!




CBONCTBA, CIIOCOOBI Jary
nonydenus. Psp aktwsmocta | | | |
METaJIOB

49. | Conu (cpemmme): | 11 0 Y KaKuTe
HOMEHKJIATYpa, cnocobsl | B aTy;
MONy4YEeHHUsI, B3aUMOJIeCTBUE
conen C MeTaJlIaMH,
KHCIOTaMM,  IIEJIoYaMH |
COJISIMU

50. | BeluncneHuss 1o ypaBHEHUSM r1' Y KaKuTe
XUMHAYECKON peaKIiuu B nary

51. | Fenernueckas cBssh Mexuy | (1 Vkakure
KJIacCaMu HEOPraHW4EeCKHX | nary|
COCMHCHU I

52. | I[Ipaktuueckas pabora Ne 6. rll YKan(I/ITeE HpaKTI/I‘leCKa}IE
PemieHne SKCEpUMEHTANbHBIX | naTy;
3agady o teme «OcHoBHBE| | | | T
KJIACCHI HEOPraHMYECKUX
COCIMHEHUI»

53. | Ypok 0000mIeHus " r1' Y KaKHTE!
CHCTEMaTHU3alluy 3HAHUH B naTy;

54. | Ypok  KOHTposisi  3HaHUM. rll YKan(I/ITeE
KonrtponbHas pabora Ne2 B nary

55. | Ypox 00001eHns u| i VKaKHTE
CHUCTEMATU3ALMU 3HAHUU h IlaTyi

56. | Ctpoenne  atomos. Coctas | 1! VKaKHTE
aTOMHBIX  sjaep.  MsoromsL | nary
DIIEKTPOHBI. ®wswueckwn | | |
CMBICIT TIOPSAJIKOBOIO HOMEpa
DIIEMEHTa

57. | llepuoguyeckuii  3aKOH | rll ' YKamHTeE
[lepuonnueckas cucrema | B aTy;
XUMHYECKuX osmemedtos JWA.( (| |
Menieneena. [Tepuonsl,
TPYIIIBI, MTOATPYTIIIBL
@U3NYECKUN CMBICT HOMEPOB
MIEPUO/Ia ¥ TPYIIITEI

58. | Ctpoenue SNMEKTPOHHBIX | 1|

o0oJi0uek aToMoB mepBbIX 20




XUMHNYCCKUX 3JICMCHTOB
MEPUOTUYECKOMN CUCTEMBI
. 1. MenneneeBa

59.

XapaKkTepUCTUKAa XUMHYECKOIO
JJIEMEHTA 110 €T0 IOJIOKEHUIO B
[IEPUOUYECKON cucreme
. . MenneneeBa

re=31

Y CTHBIIL

ioIpoc;;

60.

3HavyeHue MEPUOJUYECKOTO
3aKOHA W TIEPUOJUYECKOMN
CHCTEMBI XHUMHUYCCKHX
AJIEMEHTOB IS Pa3BUTHUA
HayKu i MPaKTUKHU.
. . MenneneeB — y4€HBIN,

neaaror v rpaxJaaHuH

=31

Y CTHBIIL

ionpoc;;

61.

Ypok KOHTPOJIS 3HAHUU.
KonTponbnas padorta Ne3

re=1

62.

9J'IeKTp00TpI/II_[aTeJ'IBHOCTB
aTOMOB XUMHYCCKHUX
3JICMCHTOB. XuMuueckas
CBA3b: KOBAJICHTHAs IIOJISApHAA
M KOBAJICHTHAA HCIIOJIAApHAs

63.

CTeneHb OKHCIICHUS

64.

OKHUCIIUTEBHO-
BOCCTAHOBUTENIbHBIE  PEAKIHH
(OBP). Ilpomeccel OKuCICHUS

65.

u BOCCTaHOBJICHHUS.
Oxucnurenu u
BOCCTAHOBUTEIIN

CocraBnenue ypaBHEHUI
OKHCIIUTEIBHO-

BOCCTaAaHOBHUTCIBbHBIX peaxunﬁ
" CXEM 3JICKTPOHHOT'O OamaHca

66.

Ypok 00001eHus u
cucTeMaTU3alluy 3HAaHUU

67.

Ypok pa3zBUBAIOLIETO KOHTPOJIS
3HaHui. XUMHUS B IeHCTBUU

68.

Kucnopon — xumuyeckuid
AJIEMEHT M TPOCTOE BEIIECTBO.
O30H. Haxoxnenue kuciopoaa




B Ipupone, (¢GU3MUECKUe U
XUMUYECKHE CBOMCTBA
(peakiuu OKHUCTICHUS,
ropenue). [lonsTue 06 okcumax

OBHIEE KOJIMYECTBO YACOB| 68 |3 6
I10 ITPOT'PAMME

YYEBHO-METO/JINYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYHEHUKA

Bribepure yueOHbIe MaTepHaIbl
Bsenute cBoli BapuaHT:

METOIAUYECKUE MATEPHUAJIBI JI51 YUUTEJIA

BBenure nanHbie

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

BBenure maHHbIe



