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IHosicHuTeIbHAA 3aIIUCKA

PaGouas mnporpammMa mno XuMuu A oOydaromuxcs & KJIacCOB COCTaBJI€HA Ha OCHOBE
TpeGoBanmii K pe3ynbraTaM OCBOCHHUS OCHOBHOM 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmiero obpaszoBaHusi, MpeacTaBieHHbIX B denepalbHOM rocyaapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOTO oOmIero oOpa3oBaHMsA, C YYETOM pacHpeAeNEHHbIX M0 Kiaccam
MIPOBEPSIEMBIX TPEOOBAaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTENbHON MPOTrpamMMbl
OCHOBHOTO oO0miero o0pa3oBaHHMsT M OJEMEHTOB  COJEP)KaHHs, TIPEACTaBICHHBIX B
YHuBepcanpHOM Koau(duUKaTope MO XMMHM, a Takke Ha ocHoBe I[IpumepHoil mporpammbl
BOCIIUTAHMS OOYYAIOMIMXCSl MPH IOJYyYECHUH OCHOBHOTO OOINEro oOpa3oBaHUS U C YYETOM
Konuenmuu npenonaBanus ydeOHOro mnpeamera «XuUMHS» B 00pa30BaTeIbHBIX OpPraHU3aIMIX
Poccuiickoit @eneparyy, peaan3yonmX OCHOBHBIE 00IIe0o0pa3oBaTeNbHbIE MPOrpaMMbl (YTB.
Pemennem Komnernn Munnpocsemenus Poccun, mporokon ot 03.12.2019 N T1K-4BH).

O0mas xapakrepucTuka yueOHOro npeamera « XUMHSD)

Bxnan yuebnoro mpenmera «XuMHS» B JOCTHUKEHHE 1€I€i OCHOBHOTO 00Iiero oOpa3oBaHUs
00yCJIOBJIEH BO MHOTOM 3HAa4€HHEM XHWMHUYECKOM HAayKH B TIO3HAHUM 3aKOHOB MPUPOJIBI, B
Pa3BUTHUU MPOU3BOJUTENBHBIX CHJI OOIIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepUaAIbHON KYJIbTYpPHI.
XuUMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pacIpoCTpaHuiia CBOE BIIMSHHUE Ha BCe
00JacTy YeIOBEYECKOTO CYIECTBOBAHMS, 3ajajla HOBOE BUACHHE MHpPA, CTala HEOTHEMIIEMBIM
KOMIIOHEHTOM MHMPOBOH KYJIbTYpPbI, HEOOXOJIUMBIM YCJIIOBUEM KHU3HHU OOILECTBA: 3HAHWE XUMUU
CIIY’)KUT OCHOBOW JJisi (OpPMHUpPOBAHUS MHPOBO33PEHMSI YENOBEKAa, €ro MpeACTaBICHUN O
MaTepUaIbHOM €JMHCTBE MHUPA; BaXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEN MIPEJICTABICHUS O
B3aMMOIIPEBPALICHUSAX SHEPrUd U 00 HSBONIIOIMH BEIIECTB B MPHUPOJAE; COBPEMEHHAs XUMHUS
HaNpaBjICHAa Ha pelIeHHe TI00aTbHBIX MPOOJIEM YCTOWYHMBOTO pa3BHTHSI YeJIOBEYECTBA —
CBIDBEBOM, OHEPreTUYECKOW, TMHUIIEeBOM U  OSKOJOTHYECKOW  Oe30MacHOCTH, MpodiIeM
3/IpaBOOXpaHEHHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHUs XMMHMU B JKM3HM OOILECTBA CYIIECTBEHHO MOBBICHIIACH
poJib XuMHUYecKoro oOpa3oBaHMs. B muiane conumanuszanuu OHO SIBISETCS OAHUM U3 YCIOBUMN
(bopMHpOBaHKS UHTEUIEKTA IMYHOCTH M TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY  4YEJIOBEKY XHMHUYECKME 3HAHMS  HEOOXOAMMBI NIl  IpPUOOpEeTeHUs
OOIIEKYJIbTYPHOTO YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOIOOOpa3HOW KH3HU OOIIECTBA, JiI OCO3HAHMSI BAKHOCTH Pa3yMHOIO
OTHOILIEHHS K CBOEMY 3JI0POBBIO M 37J0POBBIO JPYTUX, K OKPYXKaroIleW NMPUPOJHOU cpene, Ui
IPaMOTHOTI'O MOBEJACHMS IPU UCIIOIb30BAaHUM PA3INYHBIX MAaTEpUAIOB U XUMUYECKUX BEIIECTB B
MOBCETHEBHOM KU3HU.

Xumuyeckoe oOpa3oBaHHE B OCHOBHOW IIKOJIE sIBJIAE€TCS 0a30BBIM 10 OTHOILIEHUIO K CHCTEME
o0IIero XWMHUYecKoro ooOpasoBaHus. I[loaToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peai3yeT HpUcyllHe o0IeMy XMMHUYECKOMY OOpa30BaHUIO KIIOUEBbIE IIEHHOCTH, KOTOpBIE
OTpa)KaloT TOCYIapCTBEHHBbIE, OOIIECTBEHHbIE W HWHIMBUAYaJIbHbIE MOTPEOHOCTH. IDTUM
OTIpe/IeNIsieTCsl CYITHOCTh O0IIeH CTpaTeruu 0O0y4YeHUs, BOCIUTAHUS U Pa3BUTHUS 00ydarOIIUXCs
CpeAcTBaMH Y4eOHOT0 IpeaMeTa « X UMHUSI».

W3ydyenne mnpeamera: 1) cmocoOCTByeT peanu3aliii BO3MOXKHOCTEH Ui CaMOpasBUTHS U
(dbopMHpOBaHUS KYJIbTYpPbl JIUYHOCTH, €€ 00meil 1 (yHKIMOHATBHONW TPaMOTHOCTH; 2) BHOCUT
BKJIaJ B ()OPMHUPOBAHHME MBILIUIEHUS M TBOPYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX
CaMOCTOSITENTbHON yueOHOM JIeITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHUH,
HEOOXOMMBIX KaK B IIOBCEJHEBHOM JKHM3HHM, TaK M B NPOQGECCHOHATbHOW NEeSTEIbHOCTH; 3)
3HAaKOMHT CO CIEIU(PHUKON HAyYHOTO MBIIIJICHUS, 3aKJIabIBa€T OCHOBBI 1I€JIOCTHOTO B3IJIs/1a HA
€IMHCTBO TMPUPOABl M YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM JTaloM B (QOPMHUPOBAHUU
€CTeCTBEHHO-HayYHOW TPaMOTHOCTH  TMOAPOCTKOB; 4) cmocoOCTByeT  (GopMHUPOBaHUIO
LIEHHOCTHOTO OTHOUIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT
CBOH BKJIaJl B 9KOJOIMYECKOE 00pa3oBaHKE MIKOJIHHUKOB.



Ha3Bannble HampaBieHUs B OOyYEHHH XHMMHUU OOECIIEUMBAIOTCA CHEIM(PUKON ConepKaHHs
IpeaMeTa, KOTOPBIA SBJSIETCS MEeJarorn4eckd aJanTUPOBaHHBIM OTpakeHHeM 0a30BON HAyKH
XMMHHU Ha ONpEeACIEHHOM dTarne €€ pa3BUTHS.

Kypc XuMHH OCHOBHOM IIKOJBI OpPHEHTUPOBAH Ha OCBOEHHE OOy4YalOUIMMUCA OCHOB
HEOPTaHMYECKOH XUMUM M HEKOTOPBIX TMOHITHA M CBEISCHUH 00 OTAENbHBIX O0BEKTaX
OpPraHUYECKON XUMUHU.

CrtpykTypa coiepkaHus mpenMeTa cOpPMHpPOBaHA HAa OCHOBE CHUCTEMHOTO MOJXOAAa K €ro
n3ydeHno. CopepaHue CKIAJbIBAE€TCS M3 CHCTEMBI IOHATHM O XMMHYECKOM DJJIEMEHTE U
BEUIECTBE U CHUCTEMBI IOHATUH O XuMMHUYecKoM peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO
OPraHHU30BaHbI 110 MPUHLMITY IIOCIEI0BATEIBHOIO PA3BUTUSA 3HAHUN HA OCHOBE TEOPETUUYECKUX
IIPECTAaBICHU pPAa3HOIO YPOBHA: aTOMHO-MOJIEKYJSIPHOI'O YYE€HMsI KaK OCHOBBI BCErO
ecrecTBO3HaHuA, ypoBHs [lepuonmdeckoro 3akona JI. M. MeHzeneeBa Kak OCHOBHOI'O 3aKOHa
XMMHHU, YYEHHUS O CTPOCHMHM aroMa W XHMHYECKOH CBS3M, NpPEICTaBICHUH 00
EKTPOJINTUYECKOM  TUCCOLMALMM  BEUIECTB B pacTBOpax. Teopernyeckue  3HaHUSA
paccMaTpUBAIOTCS HA OCHOBE OMIIMPUYECKH IIOJYYEHHBIX M  OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIIEA0BATENLHO OT OJHOTO YPOBHS K JPYTrOMY, BHIIOIHSS (QYHKIIUN O0bSICHEHHS
U IPOTHO3UPOBAHUS CBOMCTB, CTPOECHHUS M BO3MOXKHOCTEH IPAKTUYECKOIO IMPUMEHEHUS U
IIOJIy4YEHUS U3y4aeMbIX BELIECTB.

Takas opraHuMszanusi CcoJep’KaHUS Kypca CIOCOOCTBYET IMpPEICTaBICHUI0 XHMHUYECKOM
COCTAaBJIAIONICH HAy4HOH KAapTHUHBI MHUpa B JIOTMKE €€ CHCTEMHOM npupoasl. Tem caMmbiM
o0ecrieunBaeTcsi BO3MOXKHOCTH (POPMHPOBAHUS Y OOYYAIOUIMXCS LEHHOCTHOTO OTHOIICHUS K
HAay4yHOMY 3HAaHUI0O U METOJaM IO3HAaHMsS B HaykKe. BakHO Takke 3aMETHThb, YTO OCBOEHHE
COJIep’KaHusl Kypca HpPOUCXOJUT C IPHUBJICYEHUEM 3HAHUNW M3 paHEEe H3YYEHHBIX KYpCOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 kiacce» n «duszuka. 7 Kiacey.

Hean uzydyenust yaeOHOro npeamera « XuMush»

K HampaBieHMIO NMEpBOCTENEHHOM 3HAYMMOCTH MPHU peanu3aluu o0pa30BaTeNbHBIX (YHKIUN
npenMera «XUMHS TPaJAULMOHHO OTHOCAT (pOpMHpOBaHHE 3HAHUN OCHOB XMMHUYECKOW HayKu
Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHMSA, MPAKTUYECKOH NEesATeIbHOCTH YeloBeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYyJbTyphl. 3ajaya MpeAMETa COCTOUT B (OPMHUPOBAHUU
CHCTEMbl XMMMUYECKHX 3HAaHUH — BaXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, sA3blka HayKu, 3HAaHUI O
HAy4YHBIX METO/aX M3Y4YEHHs BEIIECTB U XMMHUYECKHUX peakiuil, a Takke B (JOPMUPOBAHUM U
pPa3BUTHH YMEHHUI U CIOCOOOB N1E€ATENbHOCTH, CBA3AHHBIX C IJIAHUPOBAHUEM, HAOJIOJIEHUEM U
IIPOBE/IEHUEM XHMHUYECKOr0 3KCIIEPHUMEHTa, COOJII0eHHEM MpaBuil 0€301acHOr0 OOpalleHus ¢
BELIECTBaMH B MIOBCEHEBHOM KU3HU.

Hapsiny ¢ >TuM nenu u3ydeHWs NpeaMETa B NPOTpaMME YTOUHEHBl MU CKOPPEKTHPOBAaHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOTO o0miero ooOpaszoBanusi. Cerogns B
o0pa3oBaHMH 0C000 3HAYMMON TPHU3HAETCS HAMPABICHHOCTh OOY4YEHHs Ha pa3BUTHE U
camMOpa3BUTHE JMYHOCTH, (GOopMHpOBaHHE €€ HHTe/UIeKTa U o0mell KynbTypbl. OOydeHue
YMEHHUIO YYHUTHCS U TPOJOJIKATH CBOE 0Opa3oBaHHWE CaMOCTOSTENbHO CTAHOBUTCS OJHOM W3
BaXHEHIINX PYHKIMM y4eOHBIX TPEIMETOB.

B cBA3M ¢ 3TUM IpU U3Y4YEHHHM NpPEeIMETa B OCHOBHOW IIKOJE JOMUHUPYIOLIEE 3HAUEHUE
MPUOOPENTN TaKUe 1IEH, KaK:

(dbopMHpOBaHHE MHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOATEIbHOMY MPHUHATUIO DELIEHUH, CIIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIIOIIUMCSI YCIIOBHSIM XKHU3HH;

HaIpaBJIEHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKOE MPHUOOIIEHHE yJalllUXCs K CaMOCTOSATEIbHON
MO3HABATEIBHOM JEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (OPMHUPYIOIIUM MOTUBAILUIO U
pa3BUTHE CIOCOOHOCTEH K XMMHUH;

o0ecriedyeHne  YCIOBUH, CHOCOOCTBYIOUIMX  NPUOOpETEHHIO  OOy4YalOIIMMHUCS  OMbITa
pa3sHOOOpa3HON NEeATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMSA, KIIIOUEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE AJIs1 PA3IMUHBIX BUIOB JESITEIBHOCTH;



(dbopMUpOBaHHE YMEHHI OOBSCHATH W OICHUBATH SBICHUS OKPY)KAIOIIErO0 MUpa HAa OCHOBAaHUU
3HaHUH U OIbITA, IOJYYEHHBIX IIPU U3YYEHUU XUMUH;

¢dopmupoBaHue y O0OydYalOUIMXCS TyMaHHUCTUYECKUX OTHOIIEHWH, NOHUMAaHUS LIEHHOCTH
XUMHUYECKUX 3HAHWM JJI BBIPAOOTKH 3KOJOTHYECKH I€JIeCO00pa3HOro MOBEIEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH MPUPOIHON
Cpelibl;

pa3BUTHE MOTUBALUU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCHMTaHHUIO Ha
OCHOBE YCBOEHHUsI OOIIEUETOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIs U HAIIPAaBICHHOCTH JallbHEHIIEro o0yueHusl.

COILEPKAHUE YYEBHOI'O IIPEJIMETA

IlepBoHaYa/IbHbIe XMMUYECKHE TOHATUSA

[Ipeamer xumuu. Ponp xumMum B KU3HM 4yenoBeka. Tena u BemiecTBa. PU3MUECKUE CBOMCTBA
BeLIeCTB. ArperaTHoe cocTossHUE BewecTB. [IoHATHE 0 MeToAax MO3HAaHUS B XUMUU. XUMUS B
cucteme Hayk. UucTtolie BemecTBa U cmecu. CriocoObl pa3iesieHus CMeCeil.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3eMEeHTbl. CHMBOJIBI XMMHUYECKUX AJ1eMEHTOB. IIpocThie u
CJIOXKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass (Gopmyna. BaleHTHOCTP aTOMOB XWMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BemecTB. OTHoOcUTeNbHAass aToMHas Macca. OTHOCUTENbHAs MOJEKYJSIpHAs Macca.
MaccoBas 1011 XUMHYECKOIO 3JIEMEHTA B COCIMHEHUH.

du3znuecKre U XUMHYECKHUE ABJICHHS. XUMHUUYECKasl peaklus U e€ NPU3HAKU. 3aKOH COXPAHECHUS
Macchl BeIeCTB. XUMUYECKne ypaBHeHUs1. Kiraccupukaist XMMHIECKUX peakuuii (CoeTnHEHHS,
pasNoKeHHs, 3aMelIeHUs, 0OMEHaA).

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IOCYIOH, C MpaBWiIaMu padOThl B
naboparopun u mnpuémMamu oOpalieHus ¢ JabopaTOpHBIM OOOpYIOBAaHUEM; H3yYeHUE U
onucanue (pU3MYECKNX CBOMCTB 00pa3OB HEOPTraHWYECKHUX BEIIECTB; HAOMIOACHNE (HU3NIECKUX
(nnaBieHWe BOCKA, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHJEHCAIHs BObI)
U XUMHUYECKUX (FOpEHHE CBEYM, MPOKAIMBAHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeEJa C
KHCIIOTOMN) SIBIIEHUH, HAONIOJICHUE U OMUCaHUe MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUil
(paznokeHue caxapa, B3aUMOJICWCTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapusi, pasiioKeHHe
runpokcuaa Meau(ll) npu HarpeBaHuu, B3aumojelcTBue xene3a ¢ pactBopoM coiu meau(Il));
U3Y4YE€HHE CIIOCOOOB pa3fiesieHus cMeceil (C MOMOUIbI0 MarHuTa, GuiIbTPOBaHME, BbIIIapUBaHUE,
TUCTUWIUIALMS, XpoMaTorpagus), NpOBEAEHHE OYMCTKM MOBAPEHHOM CojiM; HaOIIOAECHUE U
ONMCAHUE PE3YNbTATOB IIPOBEACHMS ONBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAaccChl;
co3JlaHNe MoJiesIel MOJIEKYI (I1apOCTEePKHEBBIX).

Baskueiilue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmecs razos. CocrtaB Bo3ayxa. Kucimopon — 37€MEHT M IPOCTOE BEILIECTBO.
Haxoxpaenue kuciaopoja B MpUpoje, GU3NYECKUe U XMMUUYECKHE CBOWCTBA (pEeaKlMU TOPEHMUS).
Oxcunpl. Ilpumenenue kucinopoga. CrnocoObl TOMy4eHHS KHCIOpOoAa B JabOpaTopuu U
npoMeblnieHHOCTH. KpyroBopoT kucinopoaa B mpupojae. O30H — auioTpornHas MoauuKanus
KHUCJIOPOJa.

TemnoBoit 3¢ddexkr XuMHUecKOM peakuud, TEPMOXHMUYECKHE YpaBHEHMs, OK30- U
SHAOTEPMHUUYECKUE peaKkUUH. TONaMBO: yrosb M MeTaH. 3arpsi3HEHHE BO3AYyXd, YCHIIEHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOs.

Bonopon — snemeHT u mpocToe BemecTBo. Haxoxaenue Bogoposaa B npupoje, Gu3ndeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CIOCOObI nonydeHus. Kucnots! u conu.

KonnuectBo BemectBa. Monb. MomnsipHast macca. 3akoH ABoraapo. MouspHbiii 00BEM ra3oB.
Pacy€rbl Mo XMMHYECKUM ypaBHEHUSIM.

dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HaceineHHusle u
HEHACBIIICHHBbIE pPAacTBOpbl. PacTBoprMOCTh BemiecTB B Bojae.MaccoBas [0yl BEIIECTBA B
pactBope. XUMHUUYECKUE CBOWCTBa BOAbl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Boabl B MpUpojie. 3arpsA3HEHHE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MIPUPOIHBIX BOJI.



Knaccupukanuss  Heopranmueckux coeguHeHuid. Oxcuabl.  Krnaccudukamuss — OKCHIOB:
coneo0pasymomre (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyromue. Homenknarypa
OKCHJIOB (MEeXAyHapoaHass W TpuBHaibHas). Pusnueckne M XMMUYECKHE CBOMCTBA OKCHJIOB.
[TonyyeHnue okcuaoB.

OcnoBanmst. Knaccudukanmss ocHOBaHWE: IIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenknatrypa ocHoBaHu# (MexAyHapoAHas W TpuBHaiIbHas1). DU3MYECKHE U XUMHUYECKUE
CBOMCTBA OCHOBaHUU. [losryueHnre oCHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. HomeHknatypa KucioT (MeXIyHapoJIHas U TPUBUAIbHAA).
Ou3nYeCcKUe W XUMHUYECKHE CBOWCTBAa KuCHOT. Psn akruBHoctu meramioB H. H. bekerosa.
[Tonyuyenue KucioT.

Comu. Homenkiatypa coiield (MEXIyHapoJaHas M TpUBUaibHas). DU3MYECKUE U XMUMHUYECKUE
cBoiicTBa coseil. [lonyuenue cosneil.

I'enernueckas cBSA3b MEXAY KJacCaMHM HEOPraHUYECKUX COCTUHEHUM.

XUMHUYECKUN 3KCHEPUMEHT: KaueCTBEHHOE OINPEIEICHUE COACPKAHUA KUCIOpoJa B BO3IYXE;
MOJTydeHHne, coOMpaHue, paclo3HaBaHHWE W W3YYEHHE CBOWCTB KHCIOpOAa; HaOIoAeHne
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJAOM M YCIOBUS BO3HUKHOBEHMS U IPEKpPAILECHUs] TOPEHUs
(mokapa); O3HAaKOMJICHHE C oOOpa3llaMH OKCHIOB U OIHMCAHUE WX CBOWCTB; IOJYy4YEHHUE,
coOupaHue, pacro3HaBaHHE U HW3YYCHHE CBOWCTB BOJOpOAa (TOpEHHUE); B3aMMOICHCTBHE
Bojopoaa ¢ okcugom menu(Il) (Bo3MOXHO HCMONB30BaHUE BUIACOMATEPUATIOB); HAOIIO/ICHUE
00pa3I0B BEIIECTB KOJUYECTBOM | MOJIb; UCCIIEeOBaHHEe OCOOEHHOCTEH PACTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO; MPUTrOTOBICHHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM J0JIEH
pacTBOPEHHOIO BEIIECTBA; B3aUMOJCHCTBHE BOJABI C MeTalIaMH (HAaTpUEM U KaJbI[HEM)
(BO3MOYKHO MCIIOJIb30BAaHME BHJIEOMATEPUAIIOB); ONPEIEIEHUE PACTBOPOB KHUCIOT U ILIEIOYEH C
MOMOUIBI0 HMHJUKATOPOB; HCCIEAOBaHWE OOpa3lOB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIacCOB; HAONIOJCHHE W3MEHEHHs OKpacKu HHJMKATOPOB B pacTBOpax KHUCIOT M LIEJIOYEH;
u3yueHue B3aumojeiictBus okcuaa Menu(Il) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C
METaJUIAMM, PEaKUUN HEWTpaJIM3aluy; IOJYyYEHHE HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE
OJIHOTO MeETajla JPYTUM M3 pacTBOpPa COJH; PEUICHHE DKCIEPHUMEHTAJIbHBIX 3aJad 10 TEME
«Baxnennme KiIaccel HEOPraHMYECKUX COCUHEHUIN.

Ilepuoanyecknit 3axkon u Ilepumoamyeckass cucreMa XuMH4YecKHXx »djementoB JI. H.
MenpeneeBa. CTpoenne aToMoB. XUMHYeCKasl CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peaknnu

[lepBble MONBITKM KiIacCUPUKAUU XMUMHUYECKHUX 3JIeMeHTOB. lloHATHE O rpynmax CXOJHBIX
9JIEMEHTOB (ILEJIOYHBIE W UIEJIOYHO3EMENbHbIE METaJUlbl, TaJOT€Hbl, WHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THIIPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucrema xumuuyeckux 3ieMmeHToB /1. M. MeHneneesa.
Koporkonepuoanast u mHHONepuoaHas ¢opmbl llepuonnyeckoil CHUCTEMBI XUMHUYECKHX
anemenToB /. . Menneneesa. Ilepuonst u rpymnnsl. @U3HYECKUl CMBICI TIOPAIKOBOIO HOMEDA,
HOMEPOB MepUo/ia U TPYIIIHI dJIEMEHTA.

Crpoenne atomoB. CoctaB aromMHbIX saep. M3oronel. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0onouek atomoB TmepBbIX 20 xumudeckux diemeHToB Ilepuommueckoit cucremsr JI. U.
MenpeneeBa. XapakTepuCcTHKa XMMHUECKOTO AJIEMEHTA 10 €ro nosiokeHuro B Ilepuoanueckon
cucteme J[. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHMHUYECKUX DJIEMEHTOB, METAJIMYECKHX U
HEMETAJJTMYEeCKUX CBOWCTB MO TpymnaMm M mnepuojam. 3HaueHue llepumonnyeckoro 3akoHa U
Ileproanyeckoil CUCTEMBl XUMHYECKHX JJIEMEHTOB Ul pa3BUTUS Hayku W npaktuku. I WM.
MeHeneeB — y4€HBIN U TPaXKAAHUH.

Xumuueckasi cBsi3b. KoBaneHTHast (MOJIIpHAs U HEMOJSPHAs) CBsI3b. DJIEKTPOOTPULIATEIHHOCTD
XUMHUYECKUX 3JIeMEHTOB. MlOHHas CBS3b.

Crenenp okxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peaklMu. IIporneccsl OKucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



XUMHUYECKUH OKCIIEPUMEHT: U3yuyeHUe OoOpa3l0OB BEUIECTB METAIUIOB M HEMETaJUIOB;
B3aMMOJICIICTBHE THAPOKCHIA IIMHKA C PACTBOPAMM KHCIOT U IIEJIOYEil; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHI OKUCITHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOPEHHE, peaKluu
pa3okKeHUs, COCAMHEHNUS).

Me:xknpeaMeTHbIe CBI3H

Peanuzanust MeXnpeaAMETHBIX CBsI3€l NMPU U3YYEHHHM XMMUU B 8 Kilacce OCYIIECTBISIETCS depes
MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHSATHH, SBISIONINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBCHHO-HAyYHBIC TMOHATHS: HAy4YHBIA (DAKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJU3,
CHUHTE3, KiaccupUKanus, NEpUOAUYHOCTb, HaONIO/IEHNE, OHKCIEPUMEHT, MOJEIUpPOBaHUE,
U3MEpEHHUEe, MOJICTh, SIBJICHUE.

@duzuka: Mmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI,
PaJIMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3aps, BEIIECTBO, TEIO0, O0BEM, arperaTtHoe
COCTOSIHME BEIIECTBa, ra3, (pU3MUecKue BETUYMHBI, €AMHHIIBI MU3MEPEHHUs, KOCMOC, IUJIaHETHI,
3BE31561, ComHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, rumpochepa, MHHEpPAIBI, TOPHBIE TOPOJBI, IMOJIC3HBIE HCKOIACMBbIEL,
TOILIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

W3ydyenne xumuu B 8§ Kiacce HampaBlIeHO Ha JOCTH)KEHHE OOYUYaIOIUMUCS JIMYHOCTHBIX,
METaNpPEIMETHBIX U MTPEJIMETHBIX PE3yIbTaTOB OCBOCHUS yU4eOHOTO IIpeIMeETa.

JInyHOCTHBIE Pe3yJIbTAThI

JInaHOCTHBIC Pe3yJbTaThl OCBOCHHSI IPOrPaMMBbI OCHOBHOT'O 00IIET0 00pa30BaHMsI JOCTUTAIOTCS
B x0J1¢ 00yueHHUs: XMMHUH B €IMHCTBE YUeOHOU U BOCIUTATENBHOM JIeATeNbHOCTH OpraHu3anuu B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCUWCKHMH  COLMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIAMU M HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT TIPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIIMATN3AINN 00YyIaIOIUXCSl.
JInaHOCTHBIE pPe3yAbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:
IaTpuoTHYECKOr0 BOCIUTAHUS

1) IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICJIUIO, TIOHMMAHHS 3HAYCHUsS XUMHYECKOW HAyKHM B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(pOpPMAIUEH O MEepPeAOBbIX JOCTHUKEHHUSIX M OTKPBITHUIX
MHUPOBOH M OTEUECTBEHHOW XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTpOMCTBE
MUpa 1 00IIEeCTBa;

I'paxnanckoro BocuTaHus

2) mpeAcTaBlIeHUS O COIUAIBHBIX HOPMAax U TpaBUJIaX MEXKIMYHOCTHBIX OTHOILIECHUH B
KOJUICGKTHBE, KOMMYHUKATHBHOH KOMIICTGHTHOCTH B OOINECTBEHHO IIOJIG3HOH, Y4eOHO-
HCCIIeIOBATENLCKOM, TBOPUYECKOM M APYTUX BUOAX JIEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOU
COBMECTHOH JIEATEIIBHOCTH IMPHU BBITOJHEHUU YYeOHBIX, MTO3HABATEIBHBIX 3a/1a4, BBITOJHEHUU
XUMHUYECKHUX YKCIIEPUMEHTOB, CO3JIaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
¥ B3aWMOIIOMOIIM B TPOIECCe 3TOH YYeOHOW IEATEIHHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE
MOBE/ICHUE U TIOCTYNKH CBOWUX TOBapHINEH C TMO3MIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCIEICTBUI MOCTYIIKOB;

ILleHHOCTH HAYYHOTO TO3HAHUS

3) MUPOBO33PEHYCCKUX MPEJICTABICHHUIA O BEIIECTBE U XMMHUECKON peaKIiy, COOTBETCTBYIONTUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIONINX OCHOBY JJIsSi MOHUMAHHS CYIIHOCTH
HAyYHOW KapTHUHBI MHpPA; TMPEJICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIHI,
B3aMMOCBSI3SIX 4YENOBEKa C TMPUPOAHONW Cpefod, O poOJIM XHUMHM B TO3HAHHH OTHX
3aKOHOMEPHOCTEN;

4) mo3HABaTENbHBIX MOTHBOB, HAMPABIECHHBIX Ha TOJyYEHHUE HOBBIX 3HAHUU 10 XHMUH,
HEOOXOIUMBIX ISl O0BSICHEHUS HaOII0JaEMBIX MTPOIIECCOB M SIBICHUIA;



5) mo3HaBaTenbHOHN, MH(POPMAIMOHHOM M YMUTATEIBCKOW KYNbTYpbl, B TOM 4YHCIE HaBBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEpaTypol, JOCTYMHBIMU
TEXHUYECKUMU CPeACTBAaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYyYEHHIO U TMO3HAHMIO, JIFOOO3HATEIILHOCTH, TOTOBHOCTU M CHOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM M HMCCIIECIOBATEILCKON ACSITEIBHOCTH, K OCO3HAHHOMY BHIOOPY
HAIpPAaBIEHHOCTU U YPOBHs 00y4YeHHUsI B IajbHEHIIEM;

®opMupoBaHus KYJbTYPbI 310POBbs

7) oco3HaHMs LEHHOCTU H3HU, OTBETCTBEHHOI'O OTHOLICHHS] K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHMSA TOCIEACTBUHA M HENPUATHS BPEIHBIX HPUBBIUECK
(ymoTpeOneHus aakoroJisi, HAapKOTHUKOB, KypeHHUs), HEOOXOIUMOCTH COOIIOJICHUS IPaBUII
0€30MacHOCTH IIPU OOPAIICHUU C XUMUYECKIMHU BEIIECTBAMH B OBITY M peallbHON )KU3HU;
TpyaoBoro BocnuTaHusA

8) mHTEepeca K MPAaKTHUYECKOMY H3YyUEHHIO IMpodeccuil U Tpylna pa3indHOTO poja, YBaKEHHE K
TpyLy U pe3yjbTaraM TpPYJOBOM JAEATENbHOCTH, B TOM YHCI€ HAa OCHOBE IPUMEHEHUS
NPEeIMETHBIX 3HAaHWA 10 XWMHUH, OCO3HAHHOTO BHIOOpAa WHAWBUIYAIBHOW TPAaeKTOPUU
MPOJOIKEHHUsST O00pa3oBaHUA C Y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH; ycHemHol MpodecCHOHATbHON AEATEIbHOCTH U
pa3BUTHA HEOOXOUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCA B MPO(ECCHOHANILHOM cpee;
JKOJIOTHYECKOI0 BOCTINTAHUS

9) 2KOIOTHYECKHU 1IeECO0OPA3HOr0 OTHOIICHUSI K MPUPOJE KaK MCTOYHHMKY KM3HU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHMSI, TIOHUMaHUs LIEHHOCTH 3J0pOBOro M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3WYECKOMY U TICUXUYECKOMY 3J0POBBIO,
OCO3HAHMSA IIEHHOCTHU COOJIIOJICHHSI TIPABUII 0€301TacCHOTO TOBEICHUS MpH paboTe ¢ BEIeCTBaMH,
a TaK)Ke€ B CUTYyalLUAX, YIPOKAIOLIUX 3JOPOBbIO U JKU3HU JIIOCH;

10) criocoGHOCTH MPUMEHSATH 3HAHUS, [TOJIy4aeMble IPU U3YUYEHUU XUMUH, JUIs PEIIeHUs 3a1ad,
CBSI3aHHBIX C OKPYXKaOUIEH MPUPOJHON CPENOH, MOBBIIEHUS YPOBHS 9KOJIOTMYECKON KYJIBTYPHI,
OCO3HaHHUs TJ00ANbHOIO XapakTepa JKOJOTHYECKUX NpobsieM M MyTed UuX peleHus
IIOCPEACTBOM METOJIOB XUMUU;

11) 5KOJIOrMYECKOTO MBIIUIEHHUS, YMEHHUS pYKOBOJCTBOBATbCSI MM B II03HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHON MPAKTHUKE.

MeTanpeameTrHblie pe3yabTaThl

B coctaBe MerampeIMEeTHBIX pE3YJNbTaTOB BBIACHSAIOT 3HAYUMble [UId  (OPMHPOBAHUS
MHUPOBO33pEHUsl OOIIEHAY4YHbIE MOHATUS (3aKOH, TEOpUs, MPUHLHUII, TUnoTes3a, (Hakr, CUCTEMA,
Ipolece, SKCIEPUMEHT U Jp.), KOTOpbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUU M3 ATUX MPeIMeTOB (OPMUPOBATH MIPEICTABICHHUE O
LIEJIOCTHOM Hay4dHOH KapTHHE MHpa, U YHUBEpCalbHble yyeOHble AEUCTBUS (T1O3HABaTEIbHbIE,
KOMMYHHMKATHUBHBIE, PETYJIATHUBHBIE), KOTOpble 00ecneuyrnBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENTbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO YUeOHON JEATEIbHOCTH.
MeTtanpeameTHble pe3ynbTaThl OCBOCHHSI 00pa30BaTEIbHON MPOTrpaMMbl IO XUMHH OTpPa)KaroT
OBJIaJICHNE YHUBEPCAIbHBIMU [T03HABATEIbHBIMU JIEHCTBUSMHU, B TOM YHCIIE!

ba30BbIMH JTOrHYECKUMH JAeHCTBUSAMH

1) ymeHueM HCHONB30BaTh MNPUEMBI JIOTMUECKOTO MBIIIJICHUS TPH OCBOCHMM 3HAHUU:
pacKpbIBaTh CMBICI XUMHUYECKUX TMOHATHH (BBIOENATH MX XapaKTEpHbE IPHU3HAKHU,
yCTaHaBJIMBAaTh B3aUMOCBS3b C IPYTUMHU HMOHATHAMM), UCIIOJIB30BaTh MOHATHUS JUIS OOBACHEHUS
OTJENbHbIX ()aKTOB M SBJIEHWH; BBIOMpATh OCHOBAaHUS M KpUTEpPUM s KiIaccCH(PUKAIUN
XMMHMUYECKHUX BELECTB U XUMUUYECKUX PEAKIIUI; yCTaHABIUBATh PUYMHHO-CIIEICTBEHHBIE CBSI3U
MeX1y 00beKTaMHU U3YUEHHUS; CTPOUTH JIOTHUYECKHE PacCyX ACHUs (MHIYKTHUBHbBIE, 1€TyKTUBHBIE,
10 aHAJIOTHH); JIeNaTh BHIBOJIBI U 3aKIFOUCHUS;

2) yMeHHEM NPUMEHATh B IMPOLECCe MO3HAHUS MOHATUS (IIpeIMETHbIE UM MeTalpeIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHHU, MPEOOpPa3OBBIBATH IIHPOKO
MpUMEHsIeMble B XUMHUU MOJI€JIbHBIE MPE/ICTABICHHUSI — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XuUMu4eckas ¢GopMyda W ypaBHEHHE XHMHYECKOM peakIuu — TpU pelieHuH y4deOHo-



MIO3HABATENbHBIX 33Jay; C YYETOM OTUX MOJEIBHBIX IMPEACTaBICHUM BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKM M3Yy4aeMblX OOBEKTOB — XMMUYECKHUX BELIECTB U
XUMUAYECKUX PEaKIUil; BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIICACTBEHHBIC CBSI3U H
IIPOTUBOPEYMs] B M3y4aeMbIX MPOLECCAX U SBJIECHUAX; MpeanaraTb KPUTEPUU Ui BBIBIECHUS
3THX 3aKOHOMEPHOCTEH U POTUBOPEUHIL; CAMOCTOSATEIBHO BBIOMPATH CIIOCO0 pelieHus: yueOHom
3ajjaun (CpaBHUBATb HECKOJBbKO BapHaHTOB pEIIEHUs, BbIOMpaTh Haubosiee MOIXOASAIMI ¢
Y4€TOM CaMOCTOSATEIbHO BbIIECJIEHHBIX KPUTEPUEB);

Ba3oBbpIMH HcCIe10BATEeILCKUMH JeHCTBUAMHU

3) yMEHHMEM MHCIIONb30BaTh IOCTAaBICHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHUS, a
TaKKe B KayecTBE OCHOBBI JUIsI (OPMHPOBAHUS THIIOTE3bl IO IPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

4) npuoOpereHHe OIbITa 0 IIJIAHUPOBAHUIO, OPraHU3alMM U IPOBEICHUIO YYEHHUYECKHX
HKCHEPUMEHTOB: yMEHHUE HAOII01aTh 32 X0JA0M IPOIIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €T0
pe3yabTar, (opMyIMpoBaTh O00OOLIEHHS M BBIBOJBI IO pe3yjbTaTaM IpPOBEAEHHOIO OIbITA,
MCCIIEIOBAHMSI, COCTABIISATH OTYET O MPOACTAHHON padoTe;

Paboroii c nndpopmanuei

5) yMeHHeM BbIOUPATh, aHAIU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIMIO PA3IMUHbIX BUJIOB U
¢dbopM mpezacTaBieHuUs, NOITYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (Hay4yHO-IIOMYJIIpHAs JIUTEeparypa
XMMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE TocoOus, pecypcbl HHTepHeTra), KpuTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIUIO;

6) yMEHHEeM MPHUMEHSTh Pa3IMYHbIE METO/BI M 3alpOCHl MPH MOKCKEe U 0TOOpe MH(OpMAIH U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUS y4EOHBIX U MO3HABATEIbHbBIX 3a]a4
OTIPENIeIEHHOTO THUIA; MPHOOpPETeHHEe OmbITa B 00JAaCTH MCIONB30BaHUS HH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOIHH, OBIAJJCHUE KYJIbTYpPOH aKTHBHOTO MCIOJIb30BAHUS PA3IMYHBIX
MIOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpAaTh ONTUMANbHYIO (OpMy mpencTaBiIeHUs
uHbOpMallMd U WUIIOCTPUPOBATH peIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, AMarpaMMaMi,
npyrumu popmamu rpauKu U UX KOMOMHAIUSAMU;

7) yMEeHHEeM HCHOJIb30BaTh M aHAJIW3UPOBAaTh B Ipollecce y4yeOHOM M HccienoBaTeabCKon
JesITeIbHOCTH UH(OPMAIIMIO O BIUSHUN NPOMBIIUIEHHOCTH, CEIbCKOT0 X035HUCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPYKAIOLIEH PUPOJHON CPELIbI;

YHuBepcaibHbIMH KOMMYHUKATHBHBIMH /1€ICTBHSIMH

8) yMeHueM 3a/1aBaTh BONPOCHI (B X0J1€ JHAajora U/WiIu JUCKYCCHH) MO CYIIECTBY 00CYyKIaeMoil
TeMbI, (POPMYIMPOBATH CBOU MPEIOKEHUSI OTHOCUTEIHHO BHITIOJHEHUS MPEATIOKEHHOM 3a/1a4u;
9) mpuoOpeTeHue OIbITa MPE3EHTALMU PE3YIbTATOB BBINOJIHEHUS XUMUYECKOTO 3KCIIEPUMEHTa
(JtabopaTtopHOTro OMBITA, JTAOOPATOPHOI PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

10) 3aMHTEpEcOBaHHOCTb B  COBMECTHOM €O  CBEPCTHHKaMHM  IIO3HABaTENbHOM U
HCCIIEIOBATENILCKON JEATENbHOCTH MPU PEIIeHHMH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE Ydéra
OOIIMX HMHTEPECOB M COTJIaCOBaHMS MO3UIMI (0OCYyXIeHHs, OOMEH MHEHMSIMH, «MO3TOBbIE
LITYPMBI», KOOPAUHALIMS COBMECTHBIX ACUCTBUM, ONPENEICHNE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U JIp.);

YHuBepcaabHbIMHU PeryJsiTHBHBIMH /1eiiCTBUAMH

11) ymeHueM camMOCTOSITENTbHO ONpPEAENATh LEIN AESTeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BBHIOMPAThH
HaubOosnee H(P¢eKTUBHbIE CHOCOOBI pelIeHHs Yy4eOHbIX M [O3HABaTEJIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WJIM KOPPEKTUPOBATH IPEIJIOKEHHBIM aJITOPUTM JEHCTBUI INpU
BBITIOJTHEHUM 33JaHUN € y4ETOM IOJIy4eHMs] HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTaxX —
BEILIECTBAX U PEAKIMIX; OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO PE3yJIbTaTa 3asiBJICHHOM 1IEIIN;
12) ymeHueM HCroib30BaTh U aHATU3UPOBATh KOHTEKCTHI, MpelaraeMble B YCJIOBUH 3a/IaHUH.
IIpenmeTHbIe pe3yabTaThl

B cocraBe nmpenMeTHBIX ~pe3yabTATOB IO OCBOEGHUIO  0053aTEILHOTO  COJEpXKaHMA,
YCTQHOBJICHHOTO JAaHHOW NpUMEpHOM paboueil mporpaMMmoi, BBIJIEHSIOT: OCBOCHHBIC



OoOy4aroNMMHUCST HAaydyHbIE 3HAHWUS, YMEHUS M CIOCOOBI JCHCTBHMA, CHEIUPUUICCKHE IS
npeaMeTHo oOnactu «XUMHS», BHUIBI ACSITEIBHOCTH IO IOJYyYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIPETAINHU, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CHTYalLlUsX.

[IpenMeTHBIE pe3yabTaThl OTPAKAIOT CPOPMHUPOBAHHOCTH Y 00YUAIOIIUXCS CIEAYIOIUX YMEHUI:
1) packpvieamev cmblci OCHOBHBIX XHMHYECKMX MOHSTHH: aTOM, MOJEKYJa, XHMHYECKHIA
AJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs U HEOJHOPOAHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAsI aTOMHAsl U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XMMHUYECKOro 3JIEMEHTa B COEJIMHEHUHU, MOJIAPHBIA 0O0BEM,
OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuusi, Kiaaccuukalus peakuui: peaklud COCTUHEHUS, PEaKlUu PpaszNIoKEHUs, peakluu
3aMeIIeHus], peakuu 0OMeHa, 9K30- U SHIOTEPMUYECKUE PEAKIINU; TEIUIOBOU 3((EKT peakium;
SJIpO aTOMa, DJIEKTPOHHBIN CJI0M aToMa, aTOMHas OpOHUTallb, palyC aToMa, XUMUYECKasi CBS3b,
IOJIIpHAsl U HENOJSIpHAs KOBAJEHTHAas CBS3b, MOHHAs CBSA3b, MOH, KaTUOH, aHHOH, pacTBOp,
MaccoBasi J10Jis BeulecTBa (IPOLIEHTHAs: KOHIICHTPAIs) B paCTBOPE;

2) unIOCmpupo6ams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) ¥ IPUMEHSTH 3TH
MIOHSATHSI IPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

3) ucnonvb306amv XUMHYECKYIO CHMBOIIUKY JUIS COCTaBJICHUS (OPMYJ BEUIECTB U YpaBHCHUI
XUMHUYECKHUX PEaKIIHii;

4) onpedensmes BAICHTHOCTh AaTOMOB JJIEMCHTOB B OHHApHBIX COCAMHEHHSX; CTCICHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COCTUHEHUX; IPUHATIC)KHOCTh BEIIECTB K OMpPeIeIEHHOMY
KJIACCy COCAWMHCHHA MO QopMyiaM; BHJ XHMHYECKOW CBSI3M (KOBAaJICHTHAs W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHMSIX;

5) packpvisame cmouicn Ilepuomunueckoro 3akona J[. WM. MenzeneeBa: JIeMOHCTPHPOBATH
MMOHMUMAaHHE NEPUOIUIECKON 3aBUCIMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT UX MOJOXKEHHS B
[leproanueckoii cucTeme; 3aKOHOB COXPAaHEHMsI MACChl BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTra/ipo; ONMUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (OpMY
[leproanueckoit cUCTEMbl XHUMHUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHUS «TJIaBHAs MOArpynmna
(A-rpynna)» u «mobounas noarpynna (b-rpynma)», mManbie 1 GoJblIME EPUOABI; COOTHOCUTh
0003Ha4eHHUsl, KOTopble uMeroTcs B Tabnuie «llepuonnyeckas cucteMa XMMUUYECKUX 3JIEMEHTOB
J. . MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHMSI ATOMOB XHUMHUYECKUX
2JIEMEHTOB (COCTaB M 3apsAl sjapa, o0Illee 4YHUCIO AJIEKTPOHOB U pAaCHpeneseHHe HX M0
3JIEKTPOHHBIM CIIOSIM);

6) kraccuguyupoéamv XUMHUUYECKHE ODICMEHTHI, HEOPTraHWYECKHE BEIICCTBA;, XHMHUUYCCKHUE
peakiuH (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3D (DEeKTy);

7) xapaxmepuzoeamv (onucvleams) OOIINE XUMHUYSCKHE CBOWCTBA BEINECTB Pa3IUYHBIX
KJIaCCOB, MOATBEPXKJasi ONMHCAHHE NMPUMEpPaMHM MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUI;

8) mpoerozuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX KAdyeCTBEHHOTO COCTaBa;
BO3MOYKHOCTH MPOTEKAHHSI XUMHYECKHIX TPEBPAICHUN B Pa3ITUYHBIX YCIOBHSIX;

9) ewiuUCHAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (opMmyse COeIMHEHHMs; MAcCOBYIO JIOJNIO BEIIECTBA B PAacTBOPE;
MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH peaKInu;

10) npumensimo OCHOBHBIC OIEPAI[MM MBICIUTEIBHON NEATEIBHOCTH — aHAW3 U CHHTE3,
cpaBHeHHME, 000OIIeHHe, CHCTEMaTHU3allio, KIAacCU(UKALUIO, BBIABICHHE IMPUYUHHO-
CIIEICTBEHHBIX CBSI3e — JUIs HW3YYEHHsS CBOMCTB BEUIECTB M XHMHYECKHUX pEaKIuil;
€CTeCTBEHHO-HAyUHbIE METOJbl IO03HaHUA — HaOMIoJeHHe, HU3MEpeHHe, MOJEeIUPOBaHHE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIH);

11) credoéams  mpaBuiIaM — TOJB30BAaHHS ~ XUMHUYECKOH  MOCyIod ¥ J1abOpaTOPHBIM
o0opy/noBaHuEM, a TakXKe I[paBWiIaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLIMSMHU TIO BBIIOJHEHHIO Ja0OPAaTOPHBIX XMMHUYECKHX OIBITOB IO IOJYYCHHIO H
coOupaHnio Ta3000pa3HBIX BEMIECTB (BOIOPOJA U KHUCIOPOA), PUTOTOBICHHIO PACTBOPOB C
ONpEeNeIEHHONM MacCOBOM [J0JIEHM PpPAaCTBOPEHHOIO BEILECTBA; ILIAHUPOBATb U IPOBOIUTH



XUMHUYECKHE KCIIEPUMEHTHI 10 PACIO3HABAHHWIO PACTBOPOB INEIOYEH M KHUCIOT C TOMOIIBIO
WHJIUKATOPOB (JIakmyc, heHondTaaenH, METHIIOPAHXK U JIp. ).



TEMATHYECKOE INTAHUPOBAHUME

Ne | HammenoBanmue KoJsinuecTBo 4yacoB Hara Buabl gesiteJibHOCTH Buapbi, DJIeKTPOHHbIE
/I | pa3gejJjoB M TeM | BCeI' | KOHTPOJbHBI | MPAKTHYECKH | U3yYeHHUs: popmbl (undposbie)
MPOrpaMMbI 0 e padoThl e padoThl KOHTPOJIA o0pa3oBaTe/bHbI
e pecypchbl
Paznen 1. IlepBoHayaibHble XUHMHYECKHE IOHATHSA
1.1 | Xumusi — Bakmas | 5 |0 1 01.09.202 | PackpbiBath CMBICIT | Y CTHBIH https://resh.edu.ru
obJacTh 2 M3Y4aeMbIX MOHSITUH; | OIPOC; mudpoBast
€CTEeCTBO3HAHHUS M 21.09.202 | PackpsiBath poib xumuu | [IpakTudeckas | maboparopus
NPaKTHYeCKOi 2 B TpHpPOJC W OKU3HH | paboTa;
AeITeJIbHOCTH yenoBeka, €€ CBs3b C
YyeJIOBEKAa JIpYyruMu HayKaMH;
Pasznuyarts YHUCTBHIE
BEIIECTBA M CMECH;
OJIHOPOJHbIE u
HEOJAHOPOJHBIE  CMECH;
Pasnuyare usmueckue u
XUMUYECKHE SIBIICHUS;
Onpenenars  TpU3HAKU

XAMHYECKUX PEaKIuid |
YCIIOBHUS UX MPOTEKaHMUS;
CnenoBathb IpaBUJIaM
MOJIb30BaHUs
XUMHYECKOM TMOCYIOH H
71a00paTOPHBIM
0o0opyoBaHHEM, a TaKXKe
npaBuiaM oOpailieHus ¢

XUMHNYECKUMU BE1IIC-
CTBaMH B COOTBETCTBUU C
MHCTPYKLUAMU 110
BBITOJIHEHUIO

MPAKTUYECKUX pabor;

IInanupoBaTh U




IMpOBOAUTDH XUMHYCCKHI

AKCIIEPUMEHT o
U3YYCHHUIO M OIHCAHUIO
buznUecKux CBOICTB
BEIIECTB, CII0c000B
paszaeneHus cMecent
BEIIECTB;

Hcnons3oBatrh pu

BBIMIOJIHEHUH  Y4eOHBIX
3aJaHUd U B TIpoLecce
HCCIIE0BATEIBCKON
JEATEIbHOCTH  HAy4dHO-
HOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO
COJZIepKaHus, CIIPaBOYHbIC
MaTepuasl, pecypebl
WNHurepHera;
BeicTpauBath
pa3BEPHYTHIE
IIACBMEHHBIE U YCTHBIE
OTBETBI C ONOpPOHM Ha
nH(pOpMaLIHIO u3
yuyeOHHMKAa U CIPaBOYHBIX
MaTepuaioB, TPaMOTHO
UCIIOJIb30BaTh U3Y4YCHHBIN
MTOHATUMHBIN arrapar
Kypca XUMMWH;

1.2

BenrecTrBa
)4 | XUMHUUYECKHue
peakuuu

15

22.09.202
2
18.11.202
2

[TpuMeHsITh ecTeCTBEHHO-
Hay‘IHBIe METOABI
MO3HaHHUS (B TOM 4YHCIIE
HaOJII0IeHNE,
MOJICJIMPOBAHUE,

YcrHbII
OIIpOC;
IIpakTrueckas
pabora;
KoHnTponbHas

https://resh.edu.ru

nudposas
naGopaTopus




AKCIICPUMEHT) u
OCHOBHEBIE orepanun
MBICJIUTEJIbHON
JIESITEIIBHOCTH
(cpaBHEHHE,
KJaccupukanus) IS

W3y4ECHHUS  BEIIECTB U
XUMHYECKUX peaKuuii;
PackpriBathb CMBICII
U3y4aeMbIX IOHATHH W
3aKOHOB U MPUMEHSTb 3TH
MOHATUS TIPU  ONUCAHUH
CBOHCTB BEIISCTB H HX

IIPEBPALLCHU;
Paznuuate dusznueckue u
XUMUYECKHE SIBJICHUS,

OOBSICHATH UX CYIIHOCTb C
TOYKHA 3PEHUS AaTOMHO-
MOJIEKYJISIPHOTO ~ YUEHUS;
Onpenensitb  NPU3HAKU
XUMHUYECKUX  peaKIHid,
YCIIOBHS WX TPOTEKAHWUS;
OOBsCHATD CYIIHOCTb
buznyecKux "
XMUMUYECKUX SIBICHUH C
TOYKHA 3PEHUsI aTOMHO-
MOJIEKYJISIPHOTO ~ YUEHUS;
Knaccudumnuposats
XMMUYECKHEe peakuuu (1o
YHCITY 17§ COCTaBy
pearupyomux u
o0pazyrommuxcs
BEIIIECTB);

pabora;




CocTaBnsTh bopmyIbt
OMHApHBIX BELIECTB II0
BAJICHTHOCTH "

ONpEeNeNsATh BaJCHTHOCTD
mo QopmynaMm BeIIECTB;
PaccraBnare

KO3 PHUITUEHTHI B
YPaBHCHUSX XUMHUYICCKUX
peaxiu;

CnenoBatb IpaBUJIaM
MOJIb30BaHUS
XMMHYECKOM TOCYIIOM M
J1a00paTOPHBIM

000pyI0BaHUEM, a TaKXKe
npaBwiaM oOpamieHus ¢

BEIIECTBAMH B
COOTBETCTBUU c
UHCTPYKIUSIMHU o
BBINOJIHEHUIO
71a0b0paTOPHBIX
XMUMUYECKHUX OTIBITOB;
Hroro no paszneny 20
Paznen 2. BaikHeiilue npeicTaBUTe I HEOPraHUYECKHX BelleCTB
2.1 | Boanyx. Kucaopon. 5 0 1 19.11.202 |; VYcrHBIN https://resh.edu.ru
IHousitue 00 2 PackpsiBath CMBICII | OIIPOC; uudpoas
OKCHAAX 07.12.202 | uzyyaembix mnoHsATHH U | [IpakTuueckas | aboparopus
2 NPUMEHSTh 3TU TOHATUA | paboTa;
OpU OmMcaHuu CcBOMCTB | TectupoBaHue

BEILIECTB u ux
[IPEBPALLCHU;
XapakTepru3oBaTh

(onuchIBATH) COCTaB




BO3/yXa, (usnueckue wu
XAMHUYECKHE CBOICTBA
KHCJIOPOJIa, CIOCOOBI €ro
MOJIy4YCHHdA, HNPHUMCHCHHC
1 3HAYCHHE B NPHUPOJAC H
KU3HU YeJI0BeKa;
CpaBHHBaTh peaKIuu
TOPCHHUSI U MEIJICHHOTO
OKHCIICHUS,

CobupaTth npubopsl A
MOJIy4YeHUsI  KHUCIIOpoAa
(BI)ITGCHGHI/ICM BOOBI U

BO3/1yXa);

Pacrio3naBaThe  OIBITHBIM
IIyTEM KHUCIIOPOJ;
Hcmons30BaTh

XUMHUYECKYI0 CUMBOJIUKY
JUIsL cocTaBlieHUs1 (OpMyIT
BEUIECTB, MOJIEKYJISIPHBIX
YpPaBHEHUN XUMHUUYECKUX
peakuuii ¢ y4acTHEM
KHCIIOPO/a;

OOBsCHATD CYIIHOCTb
AKOJIOTMYECKUX MPOOIeM,
CBSI3aHHBIX c
3arpsi3HEHHEM  BO37yXa;
CnenoBatb paBUIaM
Oe3omacHoil paboThl B
nabopaTtopuu npu
WCTIOJIh30BaHUHT

XUMHUYECKON TOCYyAbl U
000pyIOBaHUs, a TaKXKe
npaBwiiaM oOpalieHus ¢




ropro4yMMHu BE€IIECCTBAMU B

OBITY;

[InanupoBath u
OCYILIECTBIISATh Ha
MpaKTUKE  XUMHYECKHE
AKCIIEPUMEHTHI,

MIPOBOJIUTH HAOJIIOICHMSI,
JIeNIaTh BBIBOJIBI o
pe3ynbTaTam JKCIEpH-
MEHTa;

YyacTBoBaTh B
COBMECTHOM pabore B
rpyIIe;

Hcnons3oBatrh pu

BBIMIOJIHEHUH  Y4eOHBIX
3alaHUi U B IIpolecce
UCCIIEN0BATEIbCKON
JIEATEIIbHOCTH  HAy4dHO-
MONYJIAPHYIO JIUTEPATYPY
XUMHYECKOTO
COZIEpKaHUs, CIIPABOYHBIC
MaTepHuasl, pecypcebl
WNHurepHera;
BeicTpauBath
pa3BEPHYTHIE
IIACBMEHHBIE M YCTHBIE
OTBETBIl C ONOpPOH Ha
uH(pOpMaLIHIO u3
yuyeOHMKAa U CIPaBOYHBIX
MaTepuaioB, TPaMOTHO
UCIIOJIb30BaTh U3Y4YCHHBIN
MTOHSATUINHBIN anmapar
Kypca XMMMH;




2.2

Boaopoa.
IMonsiTHe
KHUCJI0TAX U COJIAX

08.12.202
2
25.12.202
2

;
PackpbiBaTh CMBICII
U3y4aeMbIX IIOHATHH W
IPUMEHATh 3TH IOHSATHUSA
IIPU  ONHCAHUM CBOWCTB
BEIIIECTB u ux
IIPEBPALLCHU;
XapakTepHu30BaTh
(onuceiBaTh) (uzHUYECKUE
U XMMUYECKHE CBOMCTBa
BOJIOPOJIa, CIIOCOOBI €ro
HOJIy4eHHUs, TPUMEHEHHUE;
CoOupare mpubop amns
HOJy4YeHUs BOJIOPOJ1a;
Hcnons3oBatrh
XMUMUYECKYI0 CHMBOJHKY
JUISl COCTaBJICHUST (POPMYIT
BEUIECTB, MOJIEKYJISIPHBIX
YpaBHEHHA XUMHYECKUX
peakuuii ¢ y4acTHEM
BOJIOPOJIa;

Cnenosatp IIpaBUIaM
Oe3omacHoil  paboThl B
nabopaTtopuu npu
HCIOJIb30BaHUU
XUMHUYECKON TMOCYyAbl U
0o0opyIoBaHUs, a TakKxKe
npaBuiaM oOpalieHus ¢
TOPIOYUMH BEIIECTBAMHU B
OBITY;

IInanupoBaTh u
OCYIIECTBIISATh Ha

YcrHbI
OIIpoC;
IIpakTrueckas
pabora;
TectupoBanue

https://resh.edu.ru

nudposas
naGopaTtopus




MPaKTUKE  XUMHUYECKUE
IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIIOICHHSI,
JIeTaTh BBIBO/IBI o
pe3yibTaTam
IKCIIEPUMEHTA;
VYyacTBOBaThH B
COBMECTHOH pabore B
rpymnre;

2.3

KoanyecTBeHHbBIE
OTHOILIICHUSA
XUMHUHU

09.01.202
3
22.01.202
3

PackpeiBathb CMBICT
U3y4aeMbIX IOHATHH W
IIPUMEHATHh 3TH IOHATHSA,
a  TaKke  M3Yy4YCHHBIC
3aKOHBI WM TEOpHH JUIA

pelenus pacuY€THBIX
3a1ad;

Berauciare  MOJIIpHYIO
Maccy BEILECTB;
KOJIMYECTBO  BEILECTBA,
00BéM  ra3sa, maccy
BEILIECTBA;

IIpoBoauts pacy€rsl 1O
YPaBHEHUSAM XHMHUYECKUX
peaxkuui: KOJINYECTBA,
00bEMa, MacChl BEIECTBA
o U3BECTHOMY
KOJIMYECTBY, 00BEMY,
Macce peareHTOB WU
MIPOJIYKTOB peaxkuuu;
BeicTpanBath

pa3sBEPHYTHIE

IIUCbMEHHBIE U YCTHBIE

VcTHBIN
OTpoc;
IInceMeHHBIN
KOHTPOJIb;

https://resh.edu.ru




OTBETHl C ONOpOH Ha
uHpOPMALINIO u3
y4eOHUKa M CIIPaBOYHBIX
MaTepualioB,  IPaMOTHO
UCTIOJIb30BATh N3YyYCHHBIN

MTOHATUNHBIN arrapar
Kypca XUMHU;

2.4 | Boga. PacrBopbl. 23.01.202 | PackpbIBath CMBICII | Y CTHBIH https://resh.edu.ru
IHonsTHe 00 3 U3Y4aeMbIX MOHSATHM U | OIpoC; mudpoBas
OCHOBAHHAX 08.02.202 | npumensats 5tu nouatus | [Ipaktuyeckas | mabopatopus

3 IpU ONHCAHWU CBOWCTB | paborTa;
BEIIIECTB u ux | KonTponpHas
MIPEBPAILCHHIA; pabora;
XapakTepHu30BaTh
¢uznueckue u

XUMHYECKHE CBOIiCTBa
BOJBI, €€ poib  Kak
pacTBOPUTEIA B
MPUPOJHBIX  TpoIleccax;
CocTaBnsATh  ypaBHEHUS
XAMHYECKUX PEAKIUN C

y4acTueM BOJBI;
OOBACHATD CYIIIHOCTh
HKOJIOTHYECKUX MpoOIIeM,
CBS3aHHBIX c
3arpsiI3HEHUEM

MIPUPOHBIX BOJI, CTOCOOBI
OUYNCTKH BOJBI oT
puMecer, Mepel 1O
oXpaHe BOJI oT
3arpsi3HEHUS;

IInanupoBaTh U




OCYLLECTBIIATh Ha
IIPAKTUKE  XUMHYECKHE
HKCIIEPUMEHTHI,

IIPOBOAMTH HAOIIOACHUS,
JenaTb  BBIBOABI IO

pe3ynbTaTam
HKCIIEPUMEHTA;
CnenoBatb IpaBUJIaM
Oe3omacHOW  paboOTHl B
nmabopaTopun npu
UCIOJIb30BaHUU
XMMHYECKOM TIOCYIbl M
000pynoBaHuUs;

HpOBOI[I/ITI) BBIYMCIICHUSA
C IIPUMCHCHUCM IIOHATHUA

«MaccoBast J0Js
BEUIECTBA B PAacTBOPEY;
Hcnons3oBate pu

BBLITTIOJTHEHUU YUeOHBIX
3aJaHUd U B TIpolLecce
HCCIIEIOBATEIIHCKOM

JCSATCIIBHOCTU Haquo-

HOMYJISIPHYIO JINTEPATypy

XUMHYECKOTO
CoJIepKaHus, CIIPaBOYHbIE
MaTepHabl, pecypcehl
WNHurepHera;

2.5 | OcHoBHble Kjaaccel | 11 09.02.202 | Knaccudunuponartb Y cTHBIH https://resh.edu.ru
HEOPraHUuYecKuX 3 U3ydaeMble BEIIecTBA II0 | OIPOC; mudpoBast
COoeJUHEeHHI 19.03.202 | cocray u cBoiicTBaMm; | [IpakTrueckas | mabopaTopus

3 CocTaBIsTh dbopMyItel | pabora;
OKCHJIOB, kucnot, | KonrponbHas




OCHOBaHMI, cojJieM Hu

Ha3bIBaTh ux o
MEKTYHapOAHOMN
HOMEHKJIATypE;
[Iporuo3upoBath
CBOIMCTBAa BEHIISCTB Ha
OCHOBE 10])11070:
XUMHUYCCKHX CBOMCTB
M3YYEHHBIX
KJIACCOB/TPYII  BEIIECTB,
K KOTOPBIM OHU
OTHOCSTCS;

CocTaBiITh
MOJIEKYJIIPHBIE
ypaBHEHUS peaKIIvi,
WJUTFOCTPUPYIOLIUX
XAMHYECKHE CBOMCTBA U
CrocoObl MOJIy4EHHUS
BCIISCTB M3YYEHHBIX
KJIAaCCOB/TPYIIN, a TakKxke
MOITBEP K IAOIIUX
TCHETUYECKYIO
B3aMMOCBS3b MEXIY
HHUMH.

IIpousBoauTh
BBIYMCIICHHS o

YPAaBHEHUSAM XUMHYECKUX
peaKkumii;

IInanupoBaTh u
OCYIIECTBIIATH Ha
[IPAKTUKE  XUMHUYECKHE
JKCIIEPUMEHTHI,

MPOBOANTH HAOIIOJCHMS,

pabora;




JcJ1aTh BBIBOJbI 110

pe3yiabTaTam
HKCIIEPUMEHTA;
CnenoBatb IpaBuIaM
Oe3omacHOW  paboOTHl B
naboparopun npu
MCIOJIb30BaHUU
XMMHYECKOM TIOCYIbl M
000pynoBaHus;
Hcnons3oBate pu

BBIMOJIHEHUH  Y4eOHBIX
3alaHUl U B IIpolecce
HCCJIE0BATEIBCKON
JIEATEIIbHOCTH  HAy4dHO-
HOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO
COZIEpKaHUs, CIIPABOYHBIC
MaTepuasl, pecypesl
WHurepHera;
BeicTpauBath
pa3BEPHYTHIE
IIACBMEHHBIE U YCTHBIE
OTBETBI C ONOpPOHM Ha
nH(pOpMaLIHIO u3
yuyeOHHMKAa U CIPaBOYHBIX
MaTEpUaiaoB,  TI'PaMOTHO
UCIIOJIb30BaTh U3Y4YCHHBIN

MTOHATUMHBIN arrapar
Kypca XUMMWH;
Hroro no paszneny 30
Paznen 3. Ilepuoguyeckuii 3aKOH Ilepuoguyeckas cucreMa XHMHUYECKHX 3JIEMEHTOB . U. MenpeJieeBa.

CTpoeHne aToMOB. XUMHYecKas CBsA3b. OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIE PE€aAKIHH




3.1

Iepuoguyeckuii
3aKO0H
IMepuoguueckas
cucreMa
XUMHYECKHX
3JIEMEHTOB

Jl. 1. MenaeseeBa.
CtpoeHue aToma

20.03.202
3
19.04.202
3

PackpsiBath CMBICJI
MEePUOIUYECKOr0 3aKOHA;
ITonumars

CyILIECTBOBaHUE
MEePUOINYECKOM

3aBHCHUMOCTH CBOICTB
XUMHYECKHX  DJIEMEHTOB
(u3mMeHeHue paguycoB
aTOMOB u

ANIEKTPOOTPHULATETLHOCTU
) U MX COEIMHEHHH OT
MIOJIOXKEHHUS B ne-
PHOIUYECKON CUCTEME U
CTPOECHUS aToMa;
VYcranaBiuBarth CBSI3b
MEXy M10JIO)KEHUEM
AJIEMEHTA B
MIEPUOIUYECKON CHCTEME
U CTPOCHHMEM €ro aroMa
(coctaB u 3apsa  Aapa,
oO111ee 4ncio JIEKTPOHOB
U pacmpeleneHne ux Io
AIIEKTPOHHBIM CIIOSIM);
IIporao3zupoBats
XapakTep WU3MEHEHUS
CBOMCTB 3JIEMEHTOB U MX
COCIMHEHUHN IO TIpYIIIaM
u nepuoam
ITepunonnueckoit
CUCTEMBI;
XapakTepHu3oBaTh
XUMHUYECKHE  DAJIEMEHTBI
NEPBBIX TPEX MEPHOAOB,

VYcrHbii
OIIpoC;
KonTposnbhas
pabora;

https://resh.edu.ru




Kajaus, Kajgblidg II0 HX
ITOJIOKCHHUIO B
[Tepuoauueckoit cucreme
J1. n. Menpeneena;

CnenoBaThb IpaBujIam
Oe3omacHoil  paboThl B
naboparopuu pu
HCII0JIb30BaHUU
XUMHUYECKOM TMOCyAbl H
000opyI0BaHus;
BricTpanBars
pa3sBEPHYTHIC

NUCbMEHHBIE U YCTHBIE
OTBETBI C ONOpPOHM Ha
nHpopmaIuio u3
yueOHUKa U CIPaBOYHBIX
MaTepHajgoB, TPaMOTHO
HCIIOJIb30BaTh U3Y4YCHHBIN

MTOHATUNHBIN arrapar
Kypca XUMUM;
Hcnonp3oBath npu
BBIIIOJTHEHUH  y4EOHBIX
3aaHui TEKCTBI
yueOHUKa,  CIIpaBOYHbIE
MaTepuaibl
(ITepuonnyeckyro
CUCTEMY XUMHUYECKHUX
3JIEMEHTOB . n.
Meneneesa, TabIHILy

pacTBOPUMOCTH  KHCJIOT,
OCHOBaHMI M COJeH B
BOJE,

AIEKTPOXUMHUYECKUNA P




HANpPSDKEHUH  METaljIoB);
Hcnons3oBats pu
BBIMIOJTHEHUH  y4eOHBIX
3aaHUd U B IIpolLiecce
HCCJIEI0BATENbCKON

JIEATEIbHOCTH  HAy4dHO-

[ONYJIIPHYIO JIMTEPATYPY

XHUMHAYECKOTO
COJICpKaHus1, CIIPABOYHBIC
MaTepHabl, pecypcsl
HnTepHuera;
3.2 | XumMuueckasi CBA3b. 20.04.202 | PackpbIBath CMBICIT | Y CTHBIH https://resh.edu.ru
Oxuciaure/bHO- 3 M3y4aeMbIX IOHATHUH; | OIIPOC;
BOCCTAHOBHTEJIbHBI 28.05.202 | Onpenensarsb Bux | KontponpHas
€ peakuuun 3 XAMHUYECKOH  CBSI3W B | pabora;
COEIMHEHUH;
Onpenensrtob CTereHb

OKHUCJICHUS XUMHYECKOTO
neMeHTa 1o  QopMmyiie

ero COCIMHCHUS;
Onpenensrtob AJEMEHT
(BemiecTBO) —
OKHCITUTENb W DJIEMEHT
(BemiecTBO) —
BOCCTAaHOBHTEIb;

OOBSCHSTD CYIIHOCTD
MPOIIECCOB OKHCICHUS U
BOCCTaHOBJICHHS;

CocTaBlATh IEKTPOHHBIN
OamaHc ¢ y4yéroMm uyHcia
OTIAHHBIX W TIPUHSITHIX
HJIEKTPOHOB;




CocTaBiATh  ypaBHEHHUE

OKMCIIUTEIBHO-
BOCCTaHOBHUTEIBLHOM
peaKInu;

Hcnonb30BaTh npu
BBIIIOJIHCHUU y‘-I€6HBIX
3aaHuil TEKCTHI

yueOHUKa,  CIIpaBOYHbIE
MaTepHabl
(mepuoInvecKyo
cucremy XUMUYECKUX
3JIEMEHTOB . n.
Menieneena, TabIMILy
pacTBOPUMOCTU  KHUCJIOT,
OCHOBaHUM U coOJed B
BOJIE,
AIIEKTPOXUMUYECKUN Pl
HaIpsDKEHUH  METaJlIoB);

Wroro no pazueny: 15
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO | 68

YACOB 8(0)
I[TPOTPAMME




Y4ebHo-MeTOoAMUYECKOE 0OOecnieueHHe 00pa30BaTeJIbHOIO MpoLecca

Oobs3aTesibHbIE YUeOHbIe MATEPUAJIBI VISl YYEHHKA

Xumus. 8 kinace/Pymsutuc I .E., ®enpaman @.I'., AkunonepHoe obmectBo «M3aaTeascTBo
«IIpocBenienuey;

MeToauyeckue MaTepuasibl AJsl YUUTEJIA

I'apa H.H. Xumust. Ypoxu: 8 k. / H.H. I'apa. — M.: [IpocBemienue.

Ps60B M.A. CoopHuK 3a1a4 U ynpaxsaeHnuit mo xumun /M.: "IIpocBenienne

boposckux T.A. Tectsl o xumuu. [lepBoHayanbHble XUMUYECKUE TOHATHS. Kuciopo.
Bogopon. Bona, pactBopbl. OCHOBHBIE KJIACCHI HEOPTAaHMYECUX COSMHEHUN: 8 KII.: K yYeOHHUKY
I'.E. Pym3utuca, ®.I'. ®enpamana «Xumus. 8 kimacey. — M.: M3narenbctBo «Ik3amen», 2010.
Hudpossbie 00pa3oBaTe/ibHbIE pecypchl U pecypcebl ceTu UHTepHeT

https://resh.edu.ru

udpoast 1abopaTopust

MartepuanbHO-TeXHUYECKOe o0ecnieyeHue 00pa3oBaTeIbLHOIO Mpoiecca

Y4e6Hoe 000py10BaHME

[TeyaTHble MOCOOUS, KOMIIEKTHI TAOIHII.

VY4eOHO-TpakTHYeCKoe U y4eOHO-1a0opaTopHoe 000pyI0BaHNE

[Tpubopsl, HAOOPHI MOCYIBI U JTA0OPATOPHBIX MPUHAICKHOCTEN

JUTSI XUMHYECKOTO SKCIIEPUMEHTA 00IIero Ha3HaueHus. MoJ1eIn KPUCTANIMYECKUX PEIIETOK,
KOJUICKIIUH.

OOopynoBanme 1Jis1 NPOBeAeHUA JIa0OPATOPHBIX, IPAKTHYECKHUX PadoT, 1eMOHCTpauMii
WuTepakTuBHas nocka. Mynbrumenuitneiii mpoexktop. HoytOyk. [lpunrtep. LHudposas
nabopaTopust



