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IHHOACHUTEJBbHAA 3AIINCKA

PaGouast mporpamMma 1mo XuMuu 11t 00y4aromuxcs 8 KJIaCCOB COCTaBlIeHa Ha OCHOBE TpeGoBaHui K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPorpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npeacTaBiIeHHbIX B DeepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIEro
o0pa3zoBaHusl, ¢ YIETOM pacrpeleIEHHBIX 110 KJIaccaM MPOBEpSIEeMbIX TpeOOBaHMI K pe3ybTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs U 3JIEMEHTOB COJACPKAHMUS,
MPEJICTaBICHHBIX B Y HUBEPCATHHOM KOIU(PHUKATOPE IO XUMHUH, a TAK)Ke Ha OCHOBE [IpumepHO IporpaMMel
BOCIUTaHMs 00y4aIOIIMUXCs PH MOJIy4€HHUH OCHOBHOIO 00111ero oopazoBanus u ¢ yuérom Konuenun
IperoiaBaHus yueOHOro npeaMeTa « XuMUsS» B 00pa3oBaTelbHbIX opranusanusax Poccuiickoi
®enepanyn, pealu3yoUMX OCHOBHbBIE 001Ie00pa3zoBarenbHble Iporpammsl (yTB. Pemennem Komnernn
Munnpocsenienust Poccun, nporokosn ot 03.12.2019 N ITK-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOT O IIPEJIMETA «XUMUS»

Bxnanx yueOHoro npeamera «XuMHUs» B TOCTHIKEHHUE 11€JIeii OCHOBHOT'O 00IIIETr0 00pa3oBaHus 00yCIOBICH
BO MHOT'OM 3HAYE€HUEM XUMUYECKOW HAYKU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B PA3BUTHUN IPOU3BOIUTEIHHBIX
CHJI OOILECTBA U CO3/IaHMH HOBOW 0a3bl MaTepUaIbHOMN KYJIbTYpHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HaYK PAacIpOCTpaHMIIa CBOE BIMSHUE HA BCe 00JIacTh
YeJI0BEYECKOr0 CYIIECTBOBAaHU, 3a1aJla HOBOE BUACHHUE MUPA, CTaJIa HEOThEMIIEMBIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMUU CITYKHUT OCHOBOM JJIst
(bopMHpPOBaHNS MUPOBO33PEHUS YEJIOBEKA, €r0 MPEACTAaBIECHUN O MaTepUaIbHOM €IUHCTBE MUPA; BAXKHYIO
PO UrpatoT GOopMHUpPYEMbIE XUMUEH MPEICTaBICHUS O B3aUMOIIPEBPAILIEHHUSIX SHEPTUU U 00 IBOIIOIHH
BEIIECTB B PUPOJIE; COBPEMEHHAs! XUMUS HAIIPABJIICHA Ha pellleHHe INI00aNbHbIX IPo0IeM yCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPTeTUUECKOM, MUIIEBOM U IKOJIOTMUECKON OE€30MTaCHOCTH, po0IeM
3IpaBOOXPaHEHHUS.

B ycnoBusix Bo3pacraroniero 3HadeHus: XMMUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XHUMHAYECKOTro 00pazoBaHus. B muiane conuanu3anyuy OHO SIBJISIETCS OJTHUM U3 YCIOBHM (hOPMUPOBAHUS
MHTEJUIEKTA JMYHOCTU U TAPMOHUYHOIO €€ pa3BUTHS.

CoBpeMEeHHOMY YeJIOBEKY XUMUYECKHE 3HaHUS HEOOXOUMBI I IPUOOpEeTEeHUs: OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIONIETO YBEPEHHO TPYJIUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPA3HOM
KHU3HU OOIIEeCTBa, i1 OCO3HAHUS BaXKHOCTHU Pa3yMHOI'0 OTHOIICHUS K CBOEMY 3/10POBBIO U 3/10POBBIO
JPYTUX, K OKpYy’Kalollel TpUpPOIHOM cpesie, A TPaMOTHOIO IOBEIEHUS IIPU UCIIOJIb30BAHUN PA3IUYHBIX
MaTepuaioB U XUMUYECKHX BEIIECTB B OBCEHEBHOM KU3HHU.

XuMudeckoe 00pazoBaHNE B OCHOBHOM IITKOJIE SIBNISIETCS] 0230BBIM 110 OTHOIICHUIO K CHCTEME OOIIero
XUMHYECKoro oopazoBanus. [[o3TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEaTU3yeT MPUCYIIUE O0IIeMy
XUMHAYECKOMY 00pa30BaHUIO KITFOUEBbIC IIEHHOCTH, KOTOPBIE OTPaXKaIOT TOCYIapCTBEHHBIE, OOIECTBEHHBIC U
WHIUBUAYAIbHBIE TOTPEOHOCTH. DTUM OMPEIEIIeTCs CYITHOCTh 00IIel cTpaTeruu o0ydeHus, BOCIIUTAHUS U
pa3BUTHS 00YYAIOIINXCS CPEACTBAME YIEOHOTO MpeaMeTa « XM,

Wzydenue npenmera: 1) cnocoOCTBYeT peaqn3aiui BO3MOXKHOCTEH sl caMOpa3BUTHS U (POPMHUPOBAHUS
KYJBTYPBI JITUHOCTH, €€ 00I1Iei 1 (yHKIIMOHATBLHOW TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (hOPMHUPOBAHHE
MBIIUICHHUS] 1 TBOPYECKUX CITOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAMOCTOSTEIBHON YUeOHOM
JeSATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEA0BATENILCKUX YMEHUH, HEOOXOAUMBIX KaK B TIOBCEIHEBHOM
KHM3HH, TaK U B TPOPECCUOHATBHOMN IEATEIILHOCTH; 3) 3HAKOMHUT CO CIEIM(PHKON HAYIHOTO MBIIUICHUS,
3aKJIa/IBIBACT OCHOBBI IIEJIOCTHOTO B3IJISI/Ia HA €IMHCTBO IPUPOIBI M YETIOBEKA, SBIISIETCS] OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHKE MIKOJIHHHUKOB.

Ha3zBanusble HanpaBiieHUs! B 00y4eHUN XUMHH 00€CTIeYMBAIOTCA CIICU(DUKON coepkaHus IpeIMeTa,
KOTOPBIN ABIISETCS NEAaroTHYECKH aJalTUPOBAHHBIM OTpaKeHHEM 0a30BOI HAYKH XMMHHU Ha ONpeAeIEHHOM
arane €€ pa3BUTHS.

Kypc XxuMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYaIONIUMUCS OCHOB HEOPTraHUYECKON
XMMHUU 1 HEKOTOPBIX IOHATHI U CBEIEHUH 00 OTAEIBHBIX 00BEKTaX OPraHNYECKON XUMUH.

CrtpykTypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/ia K €r0 U3y4YEHHIO.
Coz[epmaHHe CKJIaAbIBACTCsA U3 CUCTEMBI HOHATUH 0 XUMHUYECKOM AJIEMEHTE U BCIIECCTBEC U CUCTEMbI HOHATUHU
0 XUMH4YecKor peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbl MO MPUHIIUITY MOCIEI0BATEIBHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKHUX MPEJACTaBICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YYEHHUSI KaK OCHOBBI BCETO €CTeCTBO3HAaHM, ypoBH: [lepuonnueckoro 3akona /[. . MenaeneeBa kak
OCHOBHOI'O 3aKOHAa XUMUH, YUCHUA O CTPOCHUU aTOMA U XHUMHYECKOHU CBA3H, Hpe,Z[CTaBJIeHI/Iﬁ 06
ANEKTPOIIUTUYECKOM TUCCOLMAIIMY BEIIECTB B pacTBopax. TeopeTnueckre 3HaHUS pacCMaTPUBAIOTCS Ha
OCHOBC SMITUPHUYCCKHU MOJTYYCHHBIX U OCMBICIICHHBIX q)aKTOB, Pa3BUBAIOTCA TTOCICAOBATCIIBHO OT OAHOTO
YPOBHS K IPYTOMY, BHIIONHSSA QYHKIIUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUSI U
BO3MOKHOCTEH MPAaKTUYICCKOro NPUMCHCHHUS U MTOJIYUYCHUA N3YyUYdCMbIX BCIICCTB.

Takast opranmu3anus CoJep>KaHusi Kypca CrocoOCTBYeT MPEACTABICHUIO XUMHUYECKON COCTABIISIFOIIEH
HAYYHOH KapTHUHBI MHpa B JIOTHKE €€ CUCTEMHOM MpUpoabl. TeM caMbIM 00ecrieunBaeTCsi BO3MOXKHOCTh
(bopmHpoBaHUs y 00y4YaIOIIMXCs LIEGHHOCTHOI'O OTHOLIEHHS K HAYYHOMY 3HAHHUIO U METOJaM MO3HAHUS B
Hayke. BaxHO TaxKe 3aMETUTB, YTO OCBOEHHUE COACPKAHMUS Kypca IPOMCXOAUT ¢ IIPUBIICYCHUEM 3HAHUN U3
paHee U3y4eHHBIX KypcoB: «OKpysxaromuil Mup», «brnonorus. 5—7 kinaccel» 1 «Pusuka. 7 Kjacey.

HOEJHN N3YYEHUA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HanpaBieHnIo nepBOCTENIEHHON 3HAUMMOCTH TPH peaTu3aliii 00pa30BaTeIbHBIX (QYHKIUH
npeaMeTa«XuMus» TPAJUIMOHHO OTHOCAT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMUYECKOW HAyKH Kak 00JIacTh
COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTUUECKOM NEATEILHOCTH YeIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHPOBOH KyJIbTYpHL. 33/1a4a IPeMETa COCTOUT B ()OPMUPOBAHUY CUCTEMBI XUMHUYECKAX 3HAHUN —
BOXHEUIINX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKHUX MOJOKEHUH, TOCTYIHBIX 0000IIECHHIA
MHPOBO33PEHYECKOT0 XapaKTepa, SA3bIKa HAYKH, 3HAHUH O HAYYHBIX METO/aX N3yYCHHUS BEIIECTB
XUMHAYECKHX PEaKIHii, a Takke B (OPMUPOBAHUH U PA3BUTUU YMEHHH U CIIOCOOOB JEATEIBbHOCTH,
CBSI3aHHBIX C TUITAHHPOBaHKEM, HAOIIOICHNEM U TIPOBEICHHNEM XUMHUYECKOTO SKCIIEPIMEHTA, COOIIOICHHEM
npaBui 0€30MacHOro 0OpaIeHUs C BEIECTBAMU B TIOBCEAHEBHOM KU3HHU.

Hapsiny ¢ 3TuM 1enu n3ydeHus npeiMeTa B IporpaMMe yTOUHEHbl M CKOPPEKTHUPOBAHBI C YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero o0pazoBanusi. CeroHs B 00pa3oBaHUU 0C000 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh O0YyUYCHMsI HA pa3BUTUE U CAMOPA3BUTHE JINYHOCTH, (HOPMHUPOBAHUE €€
MHTEJUIEKTa ¥ 001el KynbTypsl. OOyueHre yMEHUIO YUUTBCS U IPOI0JIKATh CBOE 00pa3oBaHHe
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BXKHEHIINX (PYHKIMI yueOHBIX PEAMETOB.

B cBsi3u ¢ 3TUM npHU U3yUEHUH TPEAMETa B OCHOBHOM IIKOJIE JJOMUHHUPYIOIee 3HAYCHHE IPUOOPENTH Takue
LEH, KaK:

(dbopMUpOBaHNE UHTEIJIEKTYaIbHO PA3BUTOM IMYHOCTH, TOTOBOM K caM000pa30BaHUI0, COTPYAHUYECTBY,
CaMOCTOSITETLHOMY IIPUHSTHIO PEIICHUN, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSIM
KU3HH;

HAIpPaBJIEHHOCTh 00YUYEHUS Ha CUCTEMAaTUYECKOE MPUOOIICHUE YUalIXCcs K CaMOCTOSATENbHON



MO3HABATEBHON JEATeILHOCTH, HAYYHBIM METOJIaM IMO3HAHUS, (HOPMUPYIOIIUM MOTHBAIIMIO M PA3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrnieueHne yCcIoBHil, CIIOCOOCTBYIOIIUX MPUOOPETEHHUIO O0YJAIOIIMMHICS ONBITa Pa3HOOOpa3HOM
NeSTeNbHOCTH, TTO3HAHUS M CAMOTIO3HAHMSI, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIINI ), IMEIOIIUX
YHUBEPCATbHOE 3HAUCHUE JIJIS PA3IUYHBIX BHJIOB ICATEIHHOCTH;

dbopMupOBaHHE YMEHUN OOBSICHSATH U OLIEHUBATH SBJICHHS OKPYXKAIOIIETO MUPa HA OCHOBAaHUY 3HAHUH U
OTIBITA, MTOJIYYCHHBIX MIPH U3YYCHUH XUMUH;

dbopMupOBaHUE y 00YJIAOIINXCS TYMAHUCTHUECKUX OTHOIICHUH, TOHUMAHUS IICHHOCTH XUMUYECKIX
3HAHUU IS BRIPAOOTKH 3KOJOTHYECKH 1IeTIECO00Pa3HOTO TIOBEICHUS B OBITY U TPYIOBOU JIEATEIHHOCTH B
[EJISIX COXPAHEHUSI CBOETO 37I0POBBS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

pa3BUTHE MOTHBAIIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO K CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHHSI 00IIIEYETIOBEUYECKIX [[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS U HANIPABIEHHOCTH
JalbHEUIIEro 00yueHusl.



COJEP)KAHUE YYEBHOI'O ITIPEJIMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUSA

[Ipenmer xumuun. Posbe xumuu B xku3HU yenoBeka. Tena u Beniectsa. uznueckrne CBOMCTBA BELIECTB.
ArperatHoe coctosiHue BeniecTB. [loHsTHE 0 MeTogaxX MO3HAHUS B XUMUHU. XUMUS B CUCTEME HayK. YucTbie
BemiecTBa v cMecu. CriocoObl pa3ieNieHus] CMECEH.

ATOMBI M MOJIEKYJIbI. XUMUYECKHUE dJIeMEHTBI. CHMBOJIBI XUMHYECKUX 2JIEMEHTOB. [IpocThie U cl105KHBIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumnueckast Gopmyna. BaleHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BeniecTB. OTHOCUTENBHAS aTOMHas Macca. OTHOCHUTEIbHAs MOJIEKYJIIpHas Macca. MaccoBas nois
XUMHUYECKOIO DJIEMEHTA B COCIMHEHHHU.

du3nyecKrue ¥ XUMUYCCKHE SBIICHUS. XUMHUYECKast peakins 1 e€ MPU3HaKH. 3aKOH COXPAHCHHS MAaCChI
BelecTB. XUMHUueckue ypaBHeHus. Kimaccudukanms XuMudecKux peakiuil (COeIMHEHUs, Pa3IoKeHNUS,
3aMEIICHMS, OOMEHA).

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUECKOM MOCYI0M, ¢ mpaBuiiaMi paboThI B 1a00paTOpHH U
npuéMaMu oOpaleHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM; U3yUEHUE U OMTUCaHue (HU3UIECKUX CBOMCTB
00pa3Ii0B HEOPraHUYECKUX BEIIECTB; HaOMI0AeHHEe (PU3NUecKuX (TNIaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHUE
caxapa B CTYyIKe, KHIIEHUE U KOHJEHCAIIHsI BOJbl) 1 XUMUYECKHUX (TOpEHHE CBEYH, TPOKATMBAaHUE METHOMN
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJia ¢ KHCIIOTOM) SIBIICHUH, HAOMIOJCHNE U OMMCAHNE TPU3HAKOB MPOTEKAHUS
XUMHUYECKUX pPeakiuii (pa3ioKeHue caxapa, B3auMOACHCTBIE CEPHOM KUCIIOTHI C XJIOPUI0M Oapus,
pasznoxkenue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMoieiicTBre xese3a ¢ pactsopoM coiu Meau(ll));
M3y4deHre Croco00B pa3aeieHusl cMecel (C MOMOIBI0 MarHuTa, GUIbTpOBaHUE, BhIMIAPUBAHUE,
TUCTUUIALMS, XpoMaTorpadust), IpoBeAeHHE OUUCTKH MOBAPEHHOI COJM; HaOI0ICHHUE U ONMCAaHUE
PE3YNIbTATOB MPOBEACHUS OTBITA, HILTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChI; CO3JaHIe MOIeTei
MOJIEKYJI (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucinopon — aneMeHT u npocroe Beniectso. Haxoxaenue
KHCJIOPOAa B Ipupoje, GU3n4ecKrue 1 XMMUUYeCKHe CBoWcTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl MomyyeHHs KUCIOPOAa B 1aOOpaTOpuu M MPOMBIIIIEHHOCTH. KpyroBopoT kucinopojaa B
npupoje. O30H — aJJIOTPONHAS MOIUPHUKAIMS KUCIOPOAA.

TemoBoit 3 pexT XuMuieckon peakiui, TEPMOXUMHYECKHE YPaBHEHUS, IK30- U SHIOTEPMHUUECKHE
peakiuu. TormBo: yroib U MeTaH. 3arps3HeHUE BO3AyXa, YCHIIEHUE MApHUKOBOTO 3P deKTa, pa3pyiieHue
030HOBOTO CJIOSL.

Bonopoa — aneMeHT u nipoctoe BemecTBo. Haxoxkaenue Bogopoaa B npupoie, GU3ndecKkue U XUMHUIECKHe
CBOICTBa, MPUMEHEHNE, CITOCOOBI moydeHus. Kuciorel u comu.

KonugectBo BemectBa. Monbs. Monsipaas macca. 3akoH ABoraapo. MossipHbiil 006EM ra3oB. Pacuérs o
XUMHYECKUM YPaBHEHHUSM.

®dusnueckue cBOMCTBa BoAbL. Bona kak pactBopurens. PacTBopsl. HachlleHHbIE M HEHACHILLICHHBIE
pacTBOpbl. PacTBOpUMOCTH BENIECTB B Bojie.MaccoBasi 1041 BEMIECTBA B paCTBOpPE. XMMHUYECKHE CBOMCTBA
BOobl. OcHOBaHMs. POk pacTBOPOB B IPUPOJIE U B KU3HM YeIoBeKa. KpyroBOpoT BOJbI B IPUPOJE.
3arpsi3HeHUEe NpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanms Heopranmdeckux coequnennid. Oxkcuapl. Knmaccudukaiuys okcuioB: coneodpasyronme
(ocHOBHBIE, KUCIOTHBIC, aM(pOTEpHBIC) U HecoeoOpasytone. HomeHkIaTypa okcuoB (MexXIyHapOoaHAs U
TpuBHAIIbHAS ). DU3HYECKUE U XUMHYECKUE CBOMCTBA OKCUIOB. [loydeHre OKCHI0B.

OcnoBanus. Knaccudukarus ocHOBaHU: MIENOUN M HEPACTBOPUMBIE OCHOBaHU. HoMeHknaTypa
OCHOBaHUH (MeXAyHapoHas U TpuBUaibHas). DU3ndeckre 1 XMMUUYECKHUE CBOMCTBA OCHOBAHUH.



[TonydyeHue ocHOBaHUH.

Kucnotsl. Knaccudukanus kucnotr. Homenknarypa kucinot (MexXIyHapoiHas U TPUBHUATIbHAS).
du3nYecKre U XMMHUYECKHE CBOMCTBA KUCOT. Psan aktuBHOCTH MeTaiioB H. H. bekerosa. [Tonyuenne
KHCJIOT.

Comu. HomenknaTypa colieid (MexayHapoaHas ¥ TpuBHaIbHAS ). DU3UYECKHE U XMMHUYECKHUE CBOMCTBRA
cousiel. [lonmyuenue comnen.

I'eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

XUMHYECKUHN HKCTIEPUMEHT: KaUeCTBEHHOE OIPEACIICHHE COAEPKaHUsI KUCIOPOAa B BO3AyXeE; MOIYUYEHUE,
coOupaHue, pacrio3HaBaHue U U3y4eHHe CBOMCTB KUCI0pO/1a; HAbI0IeHuE B3aUMO/IeHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOBHUKHOBEHHUS U TIPEKpaIleHNs TopeHus (1moxapa); 03HaKOMJIEHUE ¢ 00pa3laMu
OKCH/JIOB U OIMCaHUE UX CBOMCTB; MOIy4YeHHEe, COOMpaHHe, paclio3HaBaHNUEe U U3y4yeHUE CBOWCTB BO0POA
(ropenmue); BzaumoielicTere Bogoposaa ¢ okcuaoM Meau(ll) (Bo3aMokHO HCTIONb30BaHUE BUCOMATEPUATIOB);
HabIto/1eHre 00pas3I0B BEIECTB KOJIUYECTBOM | MOJIb; HCCIe0BaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IMYHON PACTBOPUMOCTBIO; TPUTOTOBICHUE PACTBOPOB C ONMPECIIEHHON MAaCCOBOM JT0IEH
pPacTBOPEHHOTO BEIIECTBA; B3aMO/ICHCTBHE BO/IBI C METa/lIaMU (HATPUEM U KallbLIieM) (BO3ZMOXKHO
MCIOJIb30BaHNE BUIEOMATEPHUAJIOB); ONPEIEIICHNE PACTBOPOB KUCIIOT U IIENIOUeH C MOMOIIBIO HHIUKATOPOB;
uccle0BaHie 00paslloB HEOPraHMUECKUX BEIIECTB PA3IMUHBIX KJIACCOB; HA0I0IeHNE U3MEHEHUSI OKPACKH
WHJIMKATOPOB B PACTBOPAx KUCIIOT M IIeJoueii; n3ydeHue B3aumoaeicteust okcuaa meau(ll) ¢ pacreopom
CEpPHOM KHUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKLIMI HEUTpaIu3aluu; MoJy4eHue HEPaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO METaJUIa JPYTUM U3 PacTBOpa COJIM; pEIIeHHE SKCIIEPUMEHTAIBHBIX 3a7a4 MO0
TeMe«BaxkHelne Kiacchl HEOPTaHUYECKUX COETUHEHUI.

IHepuoauveckuii 3akon u [lepnoanyeckas cucrema xumuueckux jiemMenToB /. U. Menaeneena.
CtpoeHue aToMmoB. XuUMu4eckas cB3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUI

HepBHe ITIOIIBITKN Knaccn(bmcaunn XUMHWUYCCKUX DJICMCHTOB. HOHHTI/IG (0] rpynnax CXOIHBIX 3JICMCHTOB
(1IemoYHbIe U MIETOYHO3EMETbHBIE METAJUIBI, TAIOTCHBI, HHEPTHBIC Ta3bl). IJIEMEHTBI, KOTOPbIC 00pa3yloT
aMm(pOoTepHBIC OKCHUJIBI M TUIPOKCHJIBI.

IIepnonnueckuii 3axoH. [lepuoanueckas cucrema xuMudeckux ieMeHToB JI. . Menneneesa.
KopoTtkomnepuoanas u jiuHHONepuoaHas Gopmsl Ileproauueckoil CHCTEMbl XMMUYECKHX 3JIEMEHTOB /1.

N. Menneneesa. [lepuonsr u rpymnmnsl. @U3nyeckuii CMbICI MOPSAIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U
TPYIIBI DJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpOoeHHE SJIEKTPOHHBIX 000104YeK
aToMOB MepBbIX 20 xumuyeckux 3eMeHToB [lepuoanueckoit cucremsl [. . MenneneeBa. XapakTepucTuka
XMMHYECKOI0 3JIEMEHTA IO €ro nojoxkeHuro B [lepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOM€pHOCTI/I HU3MCHCHUA paguyCa aTOMOB XUMHNYCCKUX 3JICMCHTOB, MCTAJINIMYCCKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpymnnam u nepuojaM. 3uauenue [lepuoanueckoro 3akona u [lepuoguueckoi
CHUCTEMbI XUMUYECKHUX JIEMEHTOB ISl pa3BUTUA HayKu U nipakTuku. J[. 1. MenaeneeB — y4€HbIN U
rpa)xIaHuH.

Xumuyeckas cBsi3b. KoBaneHTHas (moJisipHasi U HEMOJIIpHAsi) CBSA3b. DIEKTPOOTPHUIATETLHOCTD
XUMHUYECKHX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenb okucieHus. OKUCIUTEIHLHO-BOCCTAHOBUTEIIHLHEIC pCaKkmuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH 3KCIIEPUMEHT: U3y4eHUEe 00pa3LoB BELIECTB METAJUIOB U HEMETAJUIOB; B3aUMOJEHCTBUE
TUAPOKCHUIA IUHKA C paCTBOPaMU KHUCJIOT U LIEI0YEH; IPOBEACHUE OINBITOB, MWILIIOCTPUPYIOIIUX
IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PeakIuil (rOpeHue, peakiuu pa3oKeHHs, COSAUHEHHS).

MexnpeaMeTHbIe CBA3U
Peanu3zanus MeXnpeaMETHBIX CBA3EH PU U3yUYEHUU XUMHUHU B 8 KJIacCE€ OCYILECTBIISETCS Yepe3



HUCIIOJB30BaHUC KAaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOH?ITI/II\/'I, TaK U HOHHTHﬁ, SABJIAIOINUXCA CUCTEMHBIMU JIA
OTACIIbHBIX NPECAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,

KIacCUUKALUS, TEPUOAUIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb,
SIBIICHHE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI, PAJUOAKTUBHOCTb,
MOJIEKYJIa, JIEKTPHUUECKUH 3apsi], BEMIECTBO, TEN0, 00hEM, arperaTHOEe COCTOSIHHE BEIIECTBa, ras,
bu3nveckre BEIIMIUHBI, €IMHUIBI U3MEPEHUS, KOCMOC, TUTaHETHI, 3BE311b1, COJTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpaAIbl, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOITAeMbIe, TOTUIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yuenne xuMuu B 8 Kiacce HAIIPaBJIE€HO Ha JOCTHXKEHUE 00Y4arOUIMMHUCS JIMYHOCTHBIX, METAIIPEMETHBIX
U TIPEIMETHBIX PEe3yIbTaTOB OCBOCHUS Y4eOHOTO IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHUs JOCTUTAIOTCS B XOJI€
o0ydYeHUsT XMMHH B SIUHCTBE YICOHOM M BOCITUTATEILHOM JIeATeIbHOCTH OpraHu3alii B COOTBETCTBHH C
Tpa,Z[I/ILII/IOHHBIMI/I pOCCHﬁCKHMH COI_[I/IOKy.]'H:TypHBIMI/I n ,Z[YXOBHO-HpaBCTBCHHBIMI/I OCHHOCTAMU, HpI/IHHTBIMI/I
B OGH.[CCTBG HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUA U CHOCOGCTBYIOT HpOLIGCCElM CaMOIIO3HaHHA, CaMOpaSBI/ITI/IH
Y COIMATHM3AIIUN 00YJarOIIUXC .

JInaHOCTHBIE pPe3ynbTaThl OTPaKalOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTpuOTHYECKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HICTOPUUYECKOMY U HAyYHOMY HacleIuIo,
MMOHUMAaHUSI 3HAUEHUSI XUMUYECKON HayKu B )KM3HU COBPEMEHHOI0 00IIECTBA, CIIOCOOHOCTH BIIA/IETh
JOCTOBEPHOU MH(OPMAITUEH O IEPEOBBIX TOCTIKEHUSX U OTKPBITUSX MUPOBOH M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;

I'paxxknanckoro BocnuTaHust

2) HpGI[CTaB.HeHI/ISI 0 COIIMAJIBHBIX HOpMaX n HpaBI/IJIaX MCKIIMYHOCTHBIX OTHOLHCHI/II\/'I B KOJIJICKTHUBCE,
KOMMYHHKATUBHOW KOMITIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BATEIHLCKOM, TBOPUECKON 1
IPYTUX BUAAX JIEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM ACSITEIPHOCTH NP BHITIOJHEHUN
y‘~I€6HBIX, IIO3HABAaTCIIbHBIX 3a4a4, BBIITOJJHCHUU XUMHUYCCKUX BKCHepI/IMeHTOB, CO3JaHUHN Y‘-I€6HI>IX HpO@KTOB,
CTPEMJICHHSI K B3aUMOTIOHMMAaHHIO ¥ B3aUMOTIOMOIITY B TIPOIIECCE ITON yueOHOM eI TeIbHOCTH; TOTOBHOCTH
OILICHUBAThHb CBOé IIOBCACHUEC U HOCTYHKI/I CBOHUX TOB&pHH.ICfI C IIO3UlInn HpaBCTBeHHBIX n HpaBOBBIX HOpM C
y4ETOM OCO3HAHUS MMOCIICACTBUI TOCTYITKOB;

IleHHOCTH HAYYHOI'0 MO3HAHHUSA

3) MUPOBO33pEHYECKUX MIPEICTABICHUN O BEIIECTBE U XUMUUYECKOMN peaKLii, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOLIMX OCHOBY JJIsl IOHUMAaHUs CYLTHOCTH HAayYHOU
KapTUHBI MUPA; IPEJCTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI, B3AUMOCBS3IX
YeJI0BEKa C IIPUPOIAHOU CPEAON, O POJIM XUMHHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeNbHBIX MOTHBOB, HAIPABJICHHBIX HA MOJy4YE€HUE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOAUMBIX JUIS
00BsICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SBJICHUH;

5) no3HaBaTenbHON, MHOOPMAIIMOHHON M YUTATEIbCKON KYIbTYpPhI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHON Pa0bOThI ¢ Y4eOHBIMU TEKCTAaMH, CIPABOYHOM JTUTEPATYPOH, JOCTYITHBIMH TEXHUYECKUMU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) nHTEepeca K 00yYEHUIO U TTO3HAHUIO, TI0003HATETLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHON M UCCIIEOBATENLCKOM EATETbHOCTH, K 0CO3HAHHOMY BBIOOPY

HAIpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

®opMHPOBaHUS KYJIbTYPbI 310POBbSI

7) OCO3HaHHUA ICHHOCTU KU3HU, OTBECTCTBCHHOI'O OTHOIICHU K CBOCMY 310POBbI0, YCTAHOBKHU Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUN M HEMIPUATHUS BPEAHBIX IPUBBIUEK (YIOTpEOIeHUS
QJTIKOTOJI5, HAPKOTHKOB, KypPEHHs), HEOOXOUMOCTH COOIIOICHHUS TTPaBUJI 0€30MaCHOCTH MPH 0OpaIeHUH C
XUMHAYECKHMH BEIIECTBAMH B OBITY U pealbHOW KHU3HH,

TpyaoBoro BOCIUTAHUSA
8) uHTEepeca K MPaKTUYECKOMY U3YUYEHUIO MPOoQeccuii U TpyAa pa3IMyHOrO pojia, yBaKEHUE K TPYAY U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YMCJIE Ha OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA WHANBUIYATEHOW TPAEKTOPUH MPOJODKEHUS 00pa30BaAHUS C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIICIIIHOM
npoecCHOHABHOM IeATEIBHOCTH M PA3BUTHSI HEOOXOUMBIX YMEHUH; TOTOBHOCTh a/IallTUPOBATHCS B
npodeCCHOHATLHOMN Cpejie;

IKOJI0rH4€CKOro0 BOCIIUTAHUS

9) sKO0JIOrMYECKH 1eIecO000pa3HOro OTHOLIEHHS K MPUPO/Ie KaK HCTOYHUKY JKU3HU Ha 3emJiie, OCHOBE €€
CYIICCTBOBAHUA, MOHUMAHUA ICHHOCTHU 310POBOI0 U 6€3OHaCHOI‘O 06pa3a ZKHN3HHU, OTBCTCTBECHHOI'O
OTHOIICHUS K COOCTBEHHOMY (DPU3MUECKOMY U MICUXUUYECKOMY 3/I0pPOBbIO, OCO3HAHUSI LIEGHHOCTH COOIOCHUS
MpaBWJI OE30MACHOTO TIOBEICHUS IPU PabOTe ¢ BEHIECTBAMH, a TAKXKE B CUTYAIIHIX, YTPOKAIOIINX 3JOPOBBIO
W >KU3HH JIIOJICH;

10) cnocoOHOCTH MPUMEHATD 3HAHUSL, TOJTydaeMble TPU U3YUYCHUH XUMUH, JUTs pEILICHHs 3a/1a4, CBSI3aHHBIX
C OKpY>Karollew NpupoIHON CPeI0i, TOBBIIIEHUS YPOBHS 9KOJIOTHUYECKON KyIbTYpPbl, OCOZHAHUS
r7100aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOJIEM U ITyTEH UX PELICHUs IIOCPEICTBOM METOIOB XUMuu; 11)
HKOJIOTMYECKOT0 MBILUICHUS, YMEHUS PYKOBOACTBOBATHCA UM B IIO3HABATENIbHON, KOMMYHUKATUBHOM U

COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMETHBIX pe3yIbTaTOB BBIACISAIOT 3HAUUMBIE JJ1s1 (POPMHUPOBAHUS MHUPOBO33PEHUS
oOIIeHaYYHbIE TIOHATHUS (3aKOH, TEOPHs, TPUHIIUIL, TUIIOTE3a, PaKT, CHCTEMA, MPOIIeCC, IKCIIEPUMEHT U JIp.),
KOTOPLIC NUCTIOJIB3YIOTCSA B €CCTCCTBCHHO-HAYUYHbBIX yLI€6HBIX npeaMeTax M NOo3BOJIAOT HA OCHOBC 3HAHUU U3
ATHX TPEAMETOB (DOPMHUPOBATH MPEICTABICHHUE O LIEJIOCTHON HAyYHOH KapTHHE MUPA, U YHHUBEPCATbHBIC
y4eOHbIe AeCTBUA (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYJISITUBHBIC), KOTOPhIE 00ECTIEYMBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHHIO YICOHOH
ACATCIIbHOCTH.

MetanpeameTHble pe3ynbTaThl OCBOCHHS 00pa30BaTeIbHONM MPOrPaMMBI 110 XUMUU OTPAXKarOT OBJIa/ICHUE
YHHUBEPCATbHBIMU MTO3HABATEIBHBIMU JICWCTBUSMH, B TOM YHCIIE:

ba3oBbIMM JJOrHYeCKUMMU JeHCTBUAMH

1) ymMmeHHEeM UCIOh30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPH OCBOCHHUH 3HAHUHN: PACKPBIBATh CMBICI
XUMUYECKUX TTOHATUH (BBIIETATh X XapaKTepHbIC MPU3HAKH, YCTAaHABINBATH B3aUMOCBS3b C APYTHMHU
MTOHSATHSIMH ), UCTIOJIH30BATh MOHATHS ISl OOBSICHEHUS OTACIBHBIX ()aKTOB U SBJICHH; BRLIOUPATh OCHOBAHUS
Y KPUTEPUH TS KiTacCH(UKAIIMN XUMHYECKUX BEIIECTB M XUMHUECKUX PEAKIIMK; YCTaHABINBATh PUUYNHHO-
CJICJICTBEHHBIC CBSI3U MEKIY 0OBEKTAMU U3yUEHUS; CTPOUTH JIOTHUYECKUE PACCYXKACHUS (MHIYKTUBHEIC,
JeAYKTUBHBIE, 10 aHAJIOTHHN ); JIEIaTh BBIBOJIBI M 3aKJIIOUCHHUSI;

2) yMeHUEeM MPUMEHSAThH B MPOIECCe TTO3HAHUS MOHATHS (TPEAMETHBIC U METAIPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIB3YEMbIE B XUMHH, MPEOOPA30BHIBATH MIUPOKO MPUMEHIEMBIC B
XUMHUHU MOJICIIbHBIC TTPEICTABJICHHS] — XUMHYECKUI 3HAK (CMMBOJI 3JIEMEHTA), XUMHUIecKast opmysa u
ypaBHEHHE XUMHUYECKON PEaKIIU — TPHU PEIICHUH YIeOHO-TI03HABATEIbHBIX 3371a4; C YIETOM dTUX
MOJIETIbHBIX MPEACTABICHUH BBISBIIATH U XapaKTEPHU30BATh CYIIECTBEHHbIC MPU3HAKU U3y4aeMbIX
00BEKTOB— XMMHYECKUX BEIICCTB M XMMHUYECKUX PEAKIINi; BBISBIISATH 00IHME 3aKOHOMEPHOCTH, TPUUYUHHO-
CJIICICTBEHHBIC CBSI3U U MPOTUBOPEUHUS B U3YyUAEMbIX MPOIECCAX U ABJICHUAX; MPEJIaraTb KpUTEPUU IJIsI
BBISIBIICHUSI 3TUX 3aKOHOMEPHOCTEH ¥ MPOTUBOPEUHIA; CAMOCTOSATEIHLHO BRIOUPATH CITOCOO pPEIICHHS YIeOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BEIOMpATh HanboJiee MOAXOIAIINN C YIETOM
CaMOCTOSTENIHO BBIJICIICHHBIX KPUTEPHEB);

Ba3oBbpIMH HccIe10BaTEILCKUMH JeHCTBUAMHU



3) YMCHHUEM HCIIOJIb30BATh MMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HHCTPYMCHTA ITO3HAHUS, @ TAKIKC B
Ka4eCTBE OCHOBBI U ()OPMHUPOBAHHUS THITOTE3BI 110 IPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYKICHHN;

4) npuoOpeTeHue onbITa Mo MJIAHUPOBAHUIO, OPTaHU3ALIMU U TPOBEACHUIO YICHUYECKUX IKCTIEPUMEHTOB!
yYMEHHeE HaOII01aTh 3a X0JJ0M IPOIlecca, CAMOCTOATEIBHO IPOTHO3UPOBATh €T0 PE3yibTaT, (opMyIupoBaTh
0000I1IeHHsT ¥ BBIBOIBI IO pe3yJIbTaTaM IPOBEIEHHOTO OIBITA, UCCIEAOBAHMS, COCTABIISITh OTYET O
pojeTaHHo# padoTe;

PadoToii ¢ nungopmanueit

5) yMeHueM BBIOMPATh, AaHAIM3UPOBATh U UHTEPIIPETUPOBATh MHPOPMAIIMIO PA3THIHBIX BUIOB U PopM
MIpe/ICTaBJICHMUS], TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAy4YHO-TIOMYJISIpHAS TUTEpaTypa XUMUUECKOTO
coJiep>KaHus, CIIpaBOYHbIE MocoOus, pecypchl IHTepHEeTa); KpUTUUECKH OLIEHUBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM IPUMEHSTH pa3IMuHbIe METO/IbI U 3apPOChl IPU MOKCKE U 0TOOpe HHOpMaLIUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX ISl BHITOJHEHUS y4eOHBIX U TO3HABATENbHBIX 33]a4 OTpe
-JIe7IEHHOTO0 TUIA; MPUOOPETEHHE OMbITa B 00JIACTH UCTIOIb30BaHUS MH(POPMAIITMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH, OBJIa/IeHNE KYJIbTYpOil aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMATIBHYIO (OpMY MpencTaBiIeHNs] HHPOPMALUK U WLTIOCTPUPOBATh
peliaeMble 3a/1a4i HECIOKHBIMH CXEeMaMH, [uarpaMmmamu, IpyrumMu popmamu rpa@uku 1 ux
KOMOMHAIHSIMH;

7) yMEHHEM UCIOIB30BaTh U aHAJIM3UPOBATH B IIpoLiecce YIEOHOM U HCCIIe10BaTENbCKON NeTEIbHOCTH
MH(OPMALIHIO O BIUSIHUY TPOMBIIIIEHHOCTH, CEJICKOT0 X034HCTBA U TPAHCIIOPTa Ha COCTOSTHUE
OKpY>Karoller NpUpOTHON CPEIbI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /1€l CTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAJIOTA H/UITH TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOi TeMBI,
(bopMyIHpPOBATH CBOU MPEATIOKEHHSI OTHOCHTEIHHO BBHITIOJHEHUS IPENIOKEHHOH 3a/1a4H;

9) npuoOpeTeHue ONbITa MPE3EHTAIIMH PE3YIIHTATOB BHIMOJIHEHUS XUMHUECKOTO SKCIICPUMEHTA
(J1abopaTOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI TIO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

10) 3anHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEIILHON M HCCIIEI0BATEIbCKON
JESTeTBbHOCTH TIPU PEIICHUN BOSHUKAIOIIUX MPOOJIeM Ha OCHOBE y4E€Ta OOIIMX HHTEPECOB U COTIIAaCOBAHUS
no3unui (00CyXIeHUsI, 0OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIMS COBMECTHBIX JICHCTBUH,
oTpe/ieNieHUE KPUTEPUEB TI0 OIICHKE KA4eCTBA BHITIOJTHEHHOW PabOTHI U JIp.);

YHuBepcaTbHBIMH PeTyJIATHBHBIMH 1€ CTBUSIMH

11) ymeHHEM CaMOCTOATENHHO ONPEIENSTh LETH JeTEIIbHOCTH, ITIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M MMPH HEOOXOUMOCTH KOPPEKTHPOBATH CBOIO JICATCIILHOCTh, BHIOMPATh HanboIee
s (heKkTHBHBIE CTIOCOOBI pelIeHHs YI€OHBIX U MIO3HABATEIBHBIX 33124, CAMOCTOSTEIILHO COCTABIISAThH WIIH
KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JACHUCTBUI MPH BHIOJIHEHUHU 3aJaHUN C YUYETOM TOTYyUCHUS
HOBBIX 3HAHUH 00 M3y4yaeMbIX 00BEKTAaX — BEIECTBAX U PEAKIIUAX; OI[CHUBATh COOTBETCTBUE MOTy4YEHHOTO
pe3yJibTata 3asBJICHHON eI,

12) ymMmeHUEM HCIIONBh30BaTh U aHATH3UPOBATH KOHTEKCTHI, TIPeJIaracMble B yCIOBHH 33/ IaHUN.

INPEAMETHBIE PE3YJIbTATbHI

B coctaBe npeaMeTHBIX Pe3yabTaTOB 10 OCBOSHUIO 00S3aTENLHOTO COACPKAHMSI, YCTAHOBICHHOTO JAHHON
MIPUMEPHON pabouel MporpaMMoil, BBIJICSIOT: OCBOCHHBIE O0YJAOITUMUCS HayIHbIC 3HAHUS, YMCHUS U
CHOoCOOBI IeHCcTBUH, cielMrUIecKue Ui MPeAMETHON 001acTh « XUMUS», BUBI JEATEILHOCTH 110
MOJIYYEHHUIO0 HOBOTO 3HAHMS, €0 WHTEPIPETAIIMH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B Pa3IMYHbIX yUEOHBIX U
HOBBIX CUTYallUsIX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS CIETYIOINUX YMEHUM:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TIOHSITHIN: aTOM, MOJICKYJTa, XHMUYECKUHN 3JIEMEHT, IPOCTOEC
BELIECTBO, CJII0KHOE BEIIECTBO, CMECH (OJTHOPOAHAS U HEOTHOPOAHAS ), BAJICHTHOCTb, OTHOCUTEJIbHAS
aTOMHasi ¥ MOJIEKYJISipHasi Macca, KOJIMYECTBO BEIlIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBas J0JIs
XUMHUYECKOT0 3JIEMEHTA B COSMHEHHUH, MOJIAPHBIA 00BEM, OKCH/I, KHCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIATETLHOCTD, CTETIEHb OKUCIICHUSI, XUMHUECKas peakius, Kiaccuukaius peakiui: peakium
COCITMHEHMUS, PEaKIIUU PA3II0KECHUS, PEAKINH 3aMEIeHUs, peaKiiui 00MeHa, 3K30- U DHIAOTSPMUUYECKUE
peaxkuuu; TerioBoi 3G PeKT peakuuu; Aapo aToMa, JIEKTPOHHBIN CcI0i aToMa, aTOMHasi OpOUTallb, paguyc
aToMa, XUMUYECKasl CBSI3b, MOJSIPHAsl U HEMOJIIPHAsi KOBAJICHTHAsSI CBSI3b, HIOHHAS CBSI3b, NOH, KATUOH, aHHOH,
pacTBoOp, MaccoBasi A0S BellecTBa (MPOLEHTHAsI KOHLIEHTPAIKsl) B PaCTBOPE;

2) unmoCmpupo6ams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHN (CM. 11, 1) ¥ IPUMEHATH 3TH MOHSITHS
IIPY ONKMCAHUM BELIECTB U UX MPEBPALICHUN;

3) ucnonvzosams XUMUYECKYIO CHMBOJIMKY JIJISl COCTaBICHHS (DOPMYJI BEIIECTB U YPAaBHCHUN XUMUYECKUAX
peaKIunii;

4) onpedensims BAICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX; TPUHAICKHOCTD BELIECTB K ONpPEeAeIEHHOMY KilacCy COeAMHEHHH 1Mo
dbopMynaM; BUJ XUMUUYECKOH CBsI3U (KOBAJIGHTHAS M HOHHAS) B HEOPTAaHUYECKUX COCTMHEHUSX;

5) packpwieamo cmuica Tlepuoauueckoro 3akoHa [I. M. MeneneeBa: 1eMOHCTPHPOBATH TOHUMaHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX NOJI0KeHUs B [leproanueckon
CUCTEME; 3aKOHOB COXPaHEHUSI MacChl BELIECTB, IOCTOSHCTBA COCTAaBA, aTOMHO-MOJIEKYJISIPHOTO YYEHUS,
3aKOHa ABOTAJ[pO; OMKCHIBATH M XapaKTepru30BaTh TabmuuHyto hopmy lleproanueckoit cucteMsr
XUMHUYECKHX 3JIEMEHTOB: pa3InyaTh MOHITHS «TJaBHas noarpymna (A-rpynmna)» u «rnoboyHas noarpymnmna (b-
TpymIma)y», Majabie U O0bIINE IEPUOABI; COOTHOCUTH 0003HAYECHHUS, KOTOPhIE UMEIOTCS B TaOIUIE
«Ilepuoguyeckas cucreMa xuMuueckux 3nemeHToB . . MenzaeneeBay ¢ YuCIOBBIMHA XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3aps[ sApa, 00Iee YUCIIO0 FIEKTPOHOB U
pacrnpeziesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposames XUMHUUYECKUE JICMEHTBI, HEOPTAaHUYECKUE BEIIECTBA; XMMUYECKUE PEeaKiiu (110
YHCITy U COCTAaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETIOBOMY 3P EKTY);

7) xapaxmepuzoeams (0nucvl6ams) oONIME XUMHUYESCKHAE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/1ask ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

8) mpoenozupoeams CBONCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOT'O COCTABa; BOZMOYKHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUN B Pa3IMUHbBIX YCIOBUSX;

9) ebluUCHAMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYEO MACChI BEIIECTB; MACCOBYIO JIOJTIO
XUMHYECKOT0 dJIEMEHTa 10 (hOpMyJie COSTMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 0 YPAaBHEHUIO XMMUYECKON pEaKIUU;

10) npumensims OCHOBHBIE ONICPAIIH MBICIUTEIBHOMN IEATEILHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eHNe, CUCTEMAaTH3AIIHIO, KIacCU(UKAIINIO, BHISIBICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3EH — NI
M3y4YEeHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIMIl; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
Ha0II0IeHNe, U3MEpPEHNEe, MOICIMPOBAHUE, IKCIIEPUMEHT (pEeasIbHBIN U MBICIICHHBIN );

11) credosams npaBUIaM MOIb30BAHUS XUMUYECKOH MOCYI0H 1 1a00paTOPHBIM 000PYIOBAHUEM, & TAKKE
mpaBHiIaM oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU 110 BBIITOJIHEHUIO Ta0OPATOPHBIX
XMUMHAYECKHX OIBITOB I10 MOJIYYCHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOPOA U KUCIOPOa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM 10J1€M paCTBOPEHHOTO BEUIECTBA; IIJIAHUPOBATh U
MIPOBOJIUTh XUMUYECKHE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEI0YEH U KMCIIOT C TOMOUIBIO
MH/IUKATOPOB (JIAKMYC, (heHOoNIPTaTICHH, METHIIOPAHXK H Jp.).



TEMATHUYECKOE INTAHUPOBAHHUE

Ne | HaumeHoBaHue pa3iesioB M TeM KosngectBo yacon Hdara Buae! nesiteJJbHOCTH Buasl, popmbl | Di1ekTpoHHBbIE (IH(POBBIE)
/0 | IPOrpaMmsl HM3yYeHHsT KOHTPOJIsA oOpa3oBaTeJIbHbIE Pecypchl
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHE
paboTbl paboTbI
Paspen 1. [lepBoHayaIbHBIE XUMUYECKHE IOHSTHS
1.1, | Xumus — BaxHas 06.1acTh 5 0 2 PacKpbIBaTh CMBICIT H3y4aeMbIX [OHSITHIA; 3auer; https://resh.edu.ru/subject/lesson/1521/main/
€CTeCTBO3HAHHUS W MPAKTHYECKOii PackpbIBaTh poiib XMMHH B TIPHPOJIE M )KU3HH YENOBEKa, €€ CBA3b C Ipaxtuyeckas https://resh.edu.ru/subject/lesson/1522/main/
JeATeHLHOCTH YeI0BeKa JPYTHMHU HayKaMmu; pabora; https://resh.edu.ru/subject/lesson/1485/main/
Pa3nnuath ynCThIE BEIIECTBA U CMECH; OJHOPOIHBIE H HEOHOPOIHBIE Tectuposanue;
cMecy; JlukTanT;
Paznmuats (1)I/I3I/I‘18CKI/IC U XUMHYCCKHUC SIBJICHUS, CaMOOHeHKa C
OHpeI[eJl}ITI) MIPpU3HAKU XUMHUYECKUX peaKI_II/Iﬁ U yCJIOBUSA UX HCIOJIb30BAHUCM|
MIPOTEKAHUS; OneHoyHOro
CrnenoBatb paBUIaM MOJIb30BAHUS XUMHUYECKOH nocyz[oﬁ u JIUCTa»,;
1a00paTOpHBIM 000PYIOBAHHEM, 4 TAKKE IPABUIIAM OOPAIICHHS C
XUMHYIECKUMU BEUICCTBAMU B COOTBETCTBHUU C MHCTPYKIUAMHU 11O
BBIMTOJTHEHUIO MPAKTUICCKUX pa60T;
HJ’IaHPIpOBaTI) 1 IIPOBOAUTH XUMUYECKUI OKCIEPUMEHT 110 U3YyUCHUIO U
OITHCAaHHIO (1)I/ISI/I‘IECKI/IX CBOWCTB BCIICCTB, crocoboB pasaeneHus cMeceit
BCIICCTB,
Vcronb30BaTh IPH BBIMOIHEHHN YYEOHBIX 3a1aHUI U B TIpoLiecce
HCCIIe/I0BATENIbCKON JeSTENbHOCTH Hay4YHO-TIOMY/IIPHYIO IUTEPaTypy
XHUMHYECKOTO COJIEpKaHusl, CIIPABOYHBIE MATEPUAIIBI, PECYPChI
Wurepuera;
BeicTpanBath pa3BEpHyThIE THCbMEHHBIE H YCTHBIE OTBETHI C OIIOPOI Ha
MH(OPMALHNIO U3 y4eOHHKA U CPABOYHBIX MaTEPHAJIOB, IPAMOTHO
UCII0JIb30BaTh U3YYEHHBIN NOHATHIHBIN anmnapaT Kypca XUMUM:
1.2. | BemecrBa 15 1 0 VYerusiii onpoc; | https://resh.edu.ru/subject/lesson/1486/main/
U XHMHYeCKHe PeaKiuu TTuceMeHHbII https://resh.edu.ru/subject/lesson/1520/main/
KOHTPOJIB; https://resh.edu.ru/subject/lesson/1519/main/
KonTponbHast https://resh.edu.ru/subject/lesson/2448/main/
pabora; https://resh.edu.ru/subject/lesson/2448/main/
Hroro o pazneny 20
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2.1. | Bo3nyx. Kuciopoa. Ilousitue 06 PackpbIBaTh CMBICT H3y4aeMbIX MOHATHI U IPUMEHSTh OTU HOHATHS IIpU | 3ader; https://resh.edu.ru/subject/lesson/2447/main/
OKCHIaX OIMCAHUH CBOMCTB BELIECTB M X IIPEBPAILICHHIT; Ipaxtuyeckas https://resh.edu.ru/subject/lesson/2447/main/
XapakTepr30BaTh (ONUCHIBATH) COCTAB BO3/yXa, PU3MUECKUE U XU pabora; https://resh.edu.ru/subject/lesson/2447/main/
-MHYECKHE CBOMCTBA KMCIIOPO/a, CTIOco0bI €ro MomyyeHus, npumenenne n| Tectuposanue; | https://resh.edu.ru/subject/lesson/2447/main/
3HAYEHIE B IPUPOJIC M KU3HHU YEII0BEKa, Jluxranr; https://resh.edu.ru/subject/lesson/2446/main/
CpaBHHBATb PEaKLMU TOPEHHUS K MEUICHHOTO OKHUCIICHHST; CamooLeHKa ¢
Colupath pUBOPBI It IOy YCHHs KHCIOPOa (BHITECHEHHEM BOJbI U HUCIIOJIB30BAHUEM
BO3/IyXa); OneHoyHOro
PacniozHaBaTh ONBITHBIM IyTEM KHCIIOPOL; JIACTan;
Hcronp30BaTh XUMHYECKYIO CHMBOJIMKY JUISL COCTABICHHUS (hOPMYJT
BEILECTB, MOJIEKY/ISIPHBIX YPABHEHHI XHUMHUIECKHX PEAKIIHii C ydacTHeM
KHCIIOPOAa;
OOBSICHATD CYIIHOCTD YKOJNOTMIECKHUX IPOOIIEM, CBSI3aHHBIX C
3arpsI3HCHHEM BO3/yXa;
CrnenoBath npaBuiaM 6e30MacHOM paboThI B TaOOpaTOpUH IPH HCIIONb
-30BaHMH XMMHYECKOH TOCY/IbI H 000PYI0BaHHS, @ TAK)KE [PaBHIIaM
00paleHHs C TOPIOYMMH BELIECTBAMU B OBITY;
InaHUpOBATh M OCYILECTBIIATh HA PAKTHKE XHMHYECKHE
9KCIICPUMEHTBI, IPOBOJUTH HAGIIOCHHS, AENaTh BBIBObI MO
pe3yJIbTaTaM dKCIIePHMEHTa,;
VuacTBOBaTh B COBMECTHOM padoTe B IpyIie;
Hcrnonb30Bath IPH BBIONHEHHH Y4eOHBIX 3a/[aHHM U B IIpoLiecce
HCCIIE/I0BATENBCKON ASATEIbHOCTH HAYYHO-TIONYIIPHYIO JINTEPATYPy
XHUMHYECKOT0 COZICPIKaHMs, CIIPABOYHbIC MATEPHAIIBI, PECYPCHI
Wurepuera;
BoicTpanBaTh pa3BEpHYTHIC MHCBMEHHbIC H YCTHBIE OTBETHI € OMOPOii Ha
HH(POPMALHIO U3 YYeOHHKA M CIPABOYHBIX MATEPHAIIOB, TPAMOTHO
HCIIOJB30BATh H3yYCHHBIN MTOHATHHHBIN aImapar Kypca XHMHH;
2.2. | Bonopoa. PackpbIBaTh CMBICT H3y4aeMbIX IOHATHH U IPUMEHSTh OTU HOHATHS Ipu | 3ader; https://resh.edu.ru/subject/lesson/3119/main/
IonsiTHE 0 KMCJIOTAX H COIAX ONVMCAHNN CBOHCTB BEIIECTB M X NIPEBPAIICHHIT; IpaxTuyeckas https://resh.edu.ru/subject/lesson/3119/main/
XapakTepu30Bath (OMUCHIBATE) PU3NYCCKUE U XUMHYECKHE CBOHCTBA pabora; https://resh.edu.ru/subject/lesson/3119/main/
BOJZIOPOJA, CIIOCOOBI €r0 MOy YCHHUS], IPUMEHCHHUE; Tecruposanue; | https://resh.edu.ru/subject/lesson/3119/main/
Colupath pubop ISt OTYYEHHs BOAOPO/IA; JluKTanT;
Hcrnonb30BaTh XUMHUECKYIO CHMBOJIMKY JUISl COCTABIICHHUS (OPMYIT CamooreHKa ¢
BEILECTB, MOJIEKYJISIPHBIX YPABHEHHi XUMIYECKHX PEAKIHii C yYacTHEM | HCIIOIb30BAHHEM
BOJIOPOJa; OueHo4HOro
CrenoBarhb npaBuiaM 6e30macHoi paboThl B 1a00PaTOPUH TIPH UCTIONb JIHCTA;

-30BaHUN XMMHYECKOH ITOCY/IbI H 000PYI0BaHHUS, @ TAKXKE MPABUIIAM
00palIeHus C TOPIOYMMH BELIECTBAMHE B OBITY;

IT1aHMpOBaTh M OCYIECTBIATD Ha MIPAKTHKE XUMHYECKUE
5KCIEPUMEHTBI, IPOBOJUTh HAOIIONCHHUS, 1€IaTh BBIBOJIBI 1O
pesysbTaTaM KCIIEPHMCHTa;

Y4acTBOBaTh B COBMECTHOI paboTe B TPYIIIE;




2.3. | KonmyecTBEeHHbIC OTHOICHHS B 4 PackpbIBaTh CMBICIT H3y4aeMbIX MOHATHH U IPUMEHSTh 3TH HOHATHS, a Tecruposanue; | https://resh.edu.ru/subject/lesson/2731/main/
XUMHH TAKXKE U3y4CHHBIE 3aKOHBI K TEOPUH JUIS PELICHHsI PACUETHBIX 3a/1ad; JluKTaHT;
BbIYHCIISITE MOJISIPHYIO MAacCy BEILECTB; KOJIMYECTBO BEIIECTBA, 00BEM CamoorieHKa ¢
rasa, Maccy BeLLECTBa; HCIIONB30BaHUEMK
TIpoBOAKTH PACUETHI IO YPABHEHUSAM XMMHYECKHX PEAKLIHIA: OLueHo4HOro
KOJIMYECTBA, 00bEMA, MACCHI BELLIECTBA 10 H3BECTHOMY KOJIHYCCTBY, JIHCTa;
00BEMy, Macce PearcHTOB MM MPOYKTOB PEAKLIHIL;
BpoicTpanBath pa3BEpHYTHIC MHCHMEHHbIC H YCTHBIE OTBETHI € OMOPOii Ha
nH(bOpMAIHIO U3 yIeOHNKA U CIPABOYHBIX MATCPHAIIOB, TPAMOTHO
HCIIOJIb30BATh U3YYCHHBIN TOHATHIHBIN aIlapat Kypca XMMHH;
2.4. | Bona. PactBopsl. [lonsiTue 00 5 PackpbIBaTh CMBICI H3y4aeMbIX IOHATHH U IPUMEHSTh 9TU HoHsTHS npu | [IpakTrdeckas https://resh.edu.ru/subject/lesson/2062/main/
OCHOBaHMSIX OITHCAHUM CBOWCTB BEILECTB H UX MPEBPALLICHHUIA; pabora; https://resh.edu.ru/subject/lesson/2062/main/
XapakTepu30BaTh (GU3MICCKHUE W XUMUIECKHE CBONCTBA BOJIBL, €€ POJIb Tectuposanue; | https://resh.edu.ru/subject/lesson/2062/main/
KakK pacTBOPHUTEIS B IIPHPOJIHBIX MPOLIECCAX; JIMKTauT; https://resh.edu.ru/subject/lesson/2062/main/
CocTaBisiTh ypaBHEHHs XUMHUECKHX PEAKLHii C y4acTHEM BOJIbI; CamooreHKa ¢
OOGBSICHATD CYIIHOCTb YKOJOTHISCKHX MPOOIIEM, CBI3AHHBIX C HCIIOIb30BaHUEMY
3arpsi3HEHHEM IPUPOIHBIX BOJ, CIOCOOBI OUUCTKU BOABI OT MPUMECEH, Ouenounoro
MepBI 110 OXpaHe BOJ OT 3arpsi3HEHHMS; JIHCTA;
InaHUpOBATh M OCYILECTBIIATh Ha PAKTHKE XHMHYECKHE
9KCIIEPUMEHTbI, TIPOBOJUTH HAOIIOACHHS, IeI1aTh BHIBOIBI 110
pe3yJIbTaTaM dKCIIePHMEHTa,
CrenoBathb npaBmiaM 6e30macHoil paboTsl B 1ab0paTOpuH NpH
HCIIOJIb30BaHUH XMMHYECKOH MOCY bl 1 000py/I0BaHHS;
TIpOBOAHTH BBIYUCICHHUS C IPUMEHEHHEM TTOHSTHS «MacCoBast 10JIst
BEILIECTBA B PACTBOPEN;
Vcnonb30Bath NPH BBIONHEHHH YIeOHBIX 3a/[aHUI U B [IPOLIECCe
HCCIICI0BATEIBCKOI IESTEIPHOCTH HayHO-OMYISIPHYIO INTEPATypy
XHMHYCCKOTO COACPIKAHILS, CIIPABOYHBIC MATCPHAIIBL, PECYPCHL
Nutepuera;
2.5. | OcHoBHbIE KiIACCHI 11 KuaccuguimpoBats n3y4aeMble BEIIECTBA [0 COCTABY M CBOMCTBAM; Vernsiii onpoc; | https://resh.edu.ru/subject/lesson/2445/main/

HEOPraHuYecKHxX
coenHeHuit

CocTaBiiTh (GOPMyIIBI OKCHAOB, KUCIOT, OCHOBAHHMI, CONCH 1 HA3bIBATH
HX 110 MEKIYyHAPOJHON HOMEHKIIAType;

IporuosupoBath CBOMCTBA BEIIECTB HA OCHOBE OOIIMX XUMUYECKUX
CBOMCTB M3YYCHHBIX KJIACCOB/TPYIII BEIIECTB, K KOTOPHIM OHU
OTHOCSTCS;

CocTaBATh MOJIEKYJISIPHBIE YPABHEHMSI PEaKLUi, HILTFOCTPHPYIOMIUX
XUMHYECKHE CBOMCTBA M CIIOCOOBI TOJTYYEHHS BEIECTB U3yUCHHbIX
KJIACCOB/TPYIIII, @ TAK)KE MOATBEPXKAAIOIIMX TeHETHYECKYIO B3aHMOCBSI3b
MEKLy HUMU.;

IIpon3BoUTH BBIYKCICHUS 110 YPABHEHUSM XUMHUECKHX PEaKIHUii;
I1nannpoBaTh U OCYIIECTBIAT HA PAKTHKE XUMHUECKHE
9KCIEPUMEHTBI, IPOBOAUTH HAOIIOCHHS, JIENIATh BBIBOJIBI IO
pe3yJIbTaTaM SKCIEPHUMEHTa;

CrezroBath npaBuiiaM 6€30I1acHOI PadOTHI B JIAOOPATOPHH MPH
UCIIONIb30BAHUH XUMHYECKOIT IOCY Il ¥ 000pyI0BAHNUS;

Vcronb30BaTh PH BBIMOIHEHHN YYEOHBIX 3a1aHUI U B TIpoLiecce
HCCIIEI0BATENBCKOM AEATENbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
XMMHMYECKOTO COZIEPKaHHs, CIIPABOYHBIE MATEPUAIBL, PECYPCHI
Nutepuera;

BericTpanBaTh pa3BEPHYTHIEC MICHMEHHBIC U YCTHBIE OTBETHI C ONIOPOH Ha
“H(MOPMAIHIO U3 YIeOHNKA U CIIPABOYHBIX MaTePHANIOB, TPAMOTHO

VCIONTRRORATE NRVUEHHRIN TOHITUNHLINA ANINANAT KVNCA XUMUU"

ITuceMeHHbIi
KOHTPOJIB;
KonTtponbHas
pabora;

3auer;
IIpakTuyeckas
padorta;
TectupoBanue;

https://resh.edu.ru/subject/lesson/2684/main/
https://resh.edu.ru/subject/lesson/2442/main/
https://resh.edu.ru/subject/lesson/2442/main/
https://resh.edu.ru/subject/lesson/2442/main/
https://resh.edu.ru/subject/lesson/2054/main/
https://resh.edu.ru/subject/lesson/2441/main/
https://resh.edu.ru/subject/lesson/2440/main/




Hroro no paszpeny

El

Pasnen 3. [lepuoanueckuii 3akon u [lepuoanyeckas cucrema XuMu4yecknx iementos /1. U. Meneneesa.
Ctpoenue aToMOB. XuUMHUYecKas CBfA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH

3.1. | llepuoauyecKkuii 3aK0H U
Iepuoauyeckas cucremMa
XHMHYECKHX 3J1eMEHTOB

. . Menneneesa. CtpoeHne aroma

7 1 0

PackpbIBaTh CMBICIT IEPUOANYECKOTO 3aKOHA;

IloHuMaTh CymecTBOBaHNE NEPUOUIECKON 3aBUCHMOCTH CBOCTB
XUMHMYECKUX JIEMEHTOB (U3MEHEHHUE PaJinyCOB aTOMOB 1
3JIEKTPOOTPULIATEIBHOCTH) U UX COSJUHEHUH OT MOJIOKEHUS B Te
-PHOANYECKOM CHCTEME U CTPOCHHUS aTOMa;

YcraHaBiIuBaTh CBA3b MEXKY TOJOKEHUEM JIEMEHTA B IIEPHUOIMYECKON
CHCTEME U CTPOCHHEM €ro aToMa (COCTaB U 3apsijl sapa, o0LIee YUCiIo
9JIEKTPOHOB M PACHIPEICITICHHIE UX IO NEKTPOHHBIM CIIOSIM);
IIporHo3upoBaTh XapaxkTep U3MEHEHHsI CBOUCTB DJIEMEHTOB U HX
coeJMHEHMH no rpynnam u nepuozam [lepuoanueckoii cucremst;
XapakTepu30BaTh XUMUIECKHE 2JIEMEHTHI EPBHIX TPEX MEPUOIOB, KAIIHS,
KaJbLs [0 UX nonoxenuio B [lepuoanueckoii cucteme /1. W.
MenneneeBa,

CrnienoBath npaBuiaM 6e30MacHON paboThI B 1a0OPaTOPUH MPH
UCIIOJIB30BaHUH XUMHYECKOIT TOCY b X 000PYIOBaHH;

BricTpanBaTh pa3BEpHyTHIE MMCHMEHHBIE U YCTHBIE OTBETHI C OIOPOi Ha
UH(POPMALIUIO U3 yIeOHNKA U CIIPABOYHBIX MATEPHAIOB, I PAMOTHO
HCIOJIB30BATh H3YUCHHBII MOHATUHHBIN anmapar Kypca XUMHH;
Vcnonb30BaTh MPH BHITONTHEHNH YIEOHBIX 3aIaHNH TEKCTHI yueOHHKa,
crnpaBouHble Matepuaisl ([lepuoanyuecKyro CUCTeMy XMMHYECKUX
anemenToB /1. V1. Menzneneea, Tabiuily pacTBOPHMOCTHU KHCIIOT,
OCHOBaHUH U cojiel B BOZIE, YIEKTPOXUMUYECKUI s HATIPSDKSHUH
METAJLIOB);

Vcnonb30BaTh MK BHITONTHEHUH yIeOHBIX 3a/IaHUi U B Ipoliecce
HCCIIeIOBATENILCKOM AESTENbHOCTU HAyYHO-TIOMYJISIPHYIO JINTEpaTypy
XMMHMYECKOTO COZIEP)KaHMsl, CIIPaBOYHbIE MAaTEPUAJIbl, PECYPChI
Nutepuera;

TectupoBanue;

https://resh.edu.ru/subject/lesson/2440/main/
https://mosobr.tv/release/7883

3.2. | XumMuYeckas CBS3b.
OKHCJIUTETBHO-
BOCCTAHOBHTEJILHBIE PeaAKIHI

PackpbIBaTh CMBICT U3Y4aeMbIX HOHSATHIA;

Omnpenensth BUJ XUMHYECKOH CBSA3H B COSMHECHUH;

OnpenensTh CTeneHb OKUCICHHUS XUMHIECKOr0 JIEMEHTa 10 (hopMyJie ero
COCITMHEHUS;

Omnpenensth JIEMEHT (BEIIECTBO) — OKUCIUTEINb U AIIEMEHT
(BelecTBO)— BOCCTAaHOBHUTEJIb;

OOBSACHATH CYIHOCTB MPOLIECCOB OKUCICHHS U BOCCTAHOBIICHUS,
CocTaBIATh SNEKTPOHHBIH OanaHc ¢ y4ETOM YHCIa OTAAHHBIX U
TIPUHSATHIX MIEKTPOHOB;

CocCTaBisiATh ypaBHEHUE OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHOM PEaKIHy;
Hcnonk30Bath IpH BHIMOIHEHUH YUEOHBIX 3aJaHUIT TEKCTHI y4eOHHKA,
CIPaBOYHbIE MaTepUabl (MEPUOAUUECKYIO CUCTEMY XMMHYECKUX
anemenToB /1. V1. Menzneneea, Tabiuily pacTBOPHMOCTHU KHCIIOT,
OCHOBAHUH U cojIel B BOZIE, YIEKTPOXUMUYECKUI PsiJ HATIPSDKSHUH
METAJLIOB);

YcrHslit onpoc;
[IuceMeHHbIH
KOHTPOJIb;
KonTtponbHas
padorta;

3auer;
IIpaxkTuyeckas
pabora;
TectupoBanue;
JlukraHT;
CaMOOIIeHKa C
HUCIOJIB30BaHUEMY
OneHoyHOro
JIHCTaY;

BIIP;

https://resh.edu.ru/subject/lesson/2104/main/
https://resh.edu.ru/subject/lesson/2439/main/
https://resh.edu.ru/subject/lesson/2048/main/
https://resh.edu.ru/subject/lesson/2438/main/
https://resh.edu.ru/subject/lesson/3121/main/
https://resh.edu.ru/subject/lesson/3093/main/

Hroro no paszgeny:

15

PesepBHOe Bpems

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68 5 6







ITHOYPOYHOE IINTAHUPOBAHHUE

XHUMHWYECKHX 3JIEMEHTOB.

Ne Tema ypoka KoanuectBo yacos Hdara Buasi, popmbl
n/n H3Y4YeHHS | KOHTPOJIA
BCEr0 | KOHTPOJIbHbIC | IPAKTHYECKHE
padoThI padoThI

1. [IpeaMeT xumMuu. Posib 1 0 0 CaMoOIIeHKa C
XMMUH B )KU3HU YeJIOBEKa. HCIIOJIb30BaHUEM
[TouaTue o MeToAax «OHCHO‘IHOFO
[MO3HAHUS B XUMHUH. ITHCTaY

2 lpakTnyeckas pa6oraNe 1 | 4 0 1 [IpakTHueckas
«3HAaKOMCTBO C XMMHUYEeCKOH pabota
MOCY/10H, C IpaBUJIaMHU
paboThl B 1abOpaTOPUU U
MpréMaMH 06paleHHUs C
J1aboPaTOPHBIM
060pYy/I0BaHUEM.

3. Tesia v BeljecTsa. 1 0 0 CaMoOOIIeHKa C
dusnyeckue cBOUCTBA KCII0JIb30BaHUEM
BelecTB. ArperatHoe «OIEHOYHOTO
COCTOSIHHME BEIECTB. ITHCTaY

4 "ucTble BelecTBa U CMeCH. | ¢ 0 0 TectupoBanue
Crioco6bl paszesieHus
cMecei.

5. lpakTnyeckas pa6oraNe 2 | ¢ 0 1 [IpakTrueckas
«O4HCTKa MoBapeHHOH pabota
COJTH»

6. IATOMHO-MOJIEKYJISIPHOE 1 0 0 [TucbMeHHBIH
ydeHue. KOHTPOJIb
IATOMBI U MOJIEKYJIBI.

7 [IpocThle U CI0XKHBIE 1 0 0 CaMoOIIeHKa C
BEIECTBA. HCTIOJIb30BaHUEM

«O1I€HOYHOTO
nmcTa»

8. XuMHUYeCKHe 3JIEMEeHThI. 1 0 0 CaMooOIIeHKa C
CHMBOJIBI XUMUY€ECKHUX HCTIOJIb30BaHUEM
5JIEMEHTOB. «OLIEHOYHOT 0

nmcTa»

9. CHUMBOJIbI XUMUYECKHUX 1 0 0 XUMUYECKUMN
3JIEMEHTOB. JTAKTAHT

10. dusznyeckue U XUuMHYeckKue |1 0 0 [IucemMeHHBIH
sIBJIeHUS. XUMUYeCKast KOHTPOJIb
peakuus U eé Mpu3HaKH.

11. BajleHTHOCTb aTOMOB 1 0 0 CaMoOOILIeHKa ¢

MCITIOJIb30BAHHUECM
«O1eHOYHOTO
mcTay




12. CocTaBsieHHEe GOPMY.JT 1 [TucbMeHHBIH
OGUHapPHBIX COeIUHEHUH 110 KOHTPOJIb
BaJIEHTHOCTH.

13. OTHOCUTe/ibHadA aToMHas |1 ITceMeHHEBIH
Macca. OTHocUTeIbHAA KOHTPOJIb
MoJIeKyJIIpHasl Macca.

MaccoBag gonas
XUMHYECKOro 3JIeMeHTa B
coeJMHEeHHH.

14. dusnyeckure U xuMudeckue |1 CaMOOLIEHKA C
aBJIeHHUA. XMMHU4YecKas HCII0JIb30BaHUEM
peakiiys U e€ MpU3HaKH. «OLIEHOYHOTO
3aKOH COXpaHEHHS MacChl THCTaY
BEIeCTB.

15. Xumuueckue ypaBHeHus. |1 Onpoc

16. XHUMHUYECKue ypaBHeHUs. |1 [TrcbMeHHBII

KOHTPOJIb

17. Knaccudukanus 1 CaMOOLIEHKA C
XAMHYECKUX PEaKIui HCII0JIb30BaHUEM
(coenuHeHus, pa3ioKeHUs, «OLIeHOYHOT 0
3aMeIIeHHs, OOMeHa) ircTay

18. Knaccudukanus 1 TectupoBanue
XUMUYECKUX PEAKLUN
(coemuHeHuUsI, pa3IoKEeHHUS,
3aMeIeHus, 0OMeHa)

19. 060611eHUe U 1 CaMoOOILIeHKa ¢
crcTeMaTHu3alis 3HaHUH 1o HCIIOIb30BaHUEM
paszeny «llepBoHavyabHbIE «OILIEHOTHOTO
XMMHUYECKHE TIOHATHS» lTHCTay

20. KoHTposibHas pa6éora Nel |1 KontposbHas
[lepBOoHa4Ya/IbHbIE pabota
XMMHYECKHe MOHATUA

21. Bo3ayx — cMech ra3os. 1 CaMOOLIEHKA C
CocTtaB Bo3ayXa. HCII0JIb30BaHUEM

«O1EeHOYHOr 0
ITCTaY
22. Kucimopox — snementu |1 TectupoBanue
[IPOCTOE BELIECTBO.
Haxoxnenue kuciopoaa B
npupoje, hpuzndeckue u
XUMHUYECKHE CBOMCTBA
(peakuuy ropeHus).
Kpyrosopot kuciopoaa B
npupoae. O30H —
QIIOTPOITHAS
MoaubUKAIUS KHCIOPOIa.
23. Oxcuppl [IpumeHeHue 1 CaMoOOILIeHKa ¢

Kkucaopoza. Cocoobl
MoJydeHHsI KHCI0pOoAa B
JIaboPaTOPHH U

MNPOMbIINIJIEHHOCTH.

MCITIOJIb30BAHHUECM
«O1eHOYHOTO
mcTay




24. [TpakTuyeckas padora Ne 3 |1 IIpakTiueckas
«I[Tomydenue, coOupanue, pabota
[pacrio3HaBaHUE U U3yYECHUE
CBOWCTB KHCJIOpOAa»

25. TemnoBoi adpdpekT 1 CaMoOIIeHKa C
XUMHUYECKOH peaknuuy, MCIIOJIB30BAaHUEM
TEPMOXHUMHUYECKHE ((OHCHOqHOFO
ypaBHEHHUs], 9K30- U THCTaY
PH/IOTEPMUYECKUE PEAKIIUH.

26. PelreHue pacueTHbIX 3a/a4 |1 [TrceMeHHBII
«TemnoBoi apdekT KOHTPOJTb
XUMUYECKOU peaKIu»

27. PemieHye pacyeTHbIX 3a7a4 |1 [T1cbMEeHHBIN
«TemnoBoi apdekT KOHTPOJIb

XUMUYECKOU peaKguunu»




CaMoOOILIeHKa ¢

28. TomuBO: yroyib U MeTaH.
3arpsasHeHue BO3/yxa, MCII0JIb30BaHUCM
yCUJIEHHE TapHUKOBOTO «O1IeHOYHOT0
3 dekTa, paspylieHue ITHCTa
030HOBOT'0 CJ104

29. Bonopoa — snemMeHT u CaMoOOILIEHKa ¢
MPOCTOE BELIECTBO. MCIOJIb30BAHUEM
Haxoxnenue Bogopoza B «O1IEHOYHOTO
npupojae, Gu3nIecKue u ITUCcTa
XUMHUYECKHE CBOMCTBA,

MPUMEHEHHE, CTIOCOOBI
[MOJTy4YECHHUSI.

30. [IpakTHdeckas pa6orta N2 4 [[pakTHU4YecKas
«[TosrydeHre U cobupaHue pa6oTa
BO/IOPO/a»

31. KHUCIIOTBI U COIIH. TecTnposanue

32. KomnuecTBO BeliecTna. CaMoOOILIeHKa ¢
Monbs. MonsipHas macca. MCIOJIb30BAHUEM
3akoH ABoraspo. «O11eHOYHOT 0
MounsipHbIii 00BEM Ta3oB. ITCTa

33. PacuéThl 10 XUMHUYECKUM [1coMeHHbIA
YPABHEHHSM. KOHTPOJIb

34, Pac4éThl 110 XMMUYECKHM [1coMeHHbIH
YpaBHEHUSIM. KOHTPOJIb

35. dusnyeckue cBOMCTBA Camoonenka c
BOJIbI. XMUMHYECKHE UCII0JIb30BAHUEM
CBOWCTBA BOJIbI. «OLeHOYHOr0
OCHOBaHUSL. pTaCcTa»
Kpyrosopot Bozb! B
MpUpOJE. 3arps3HEHHE
MPUPOIHBIX BOJI.

OxpaHa 1 OYHCTKA
MPUPOIHBIX BOJ.

36. Bona kak pacTBOpUTENb. TecTupoBaHue
PacTBOpuMOCTB BELIECTB B
Bojic. MaccoBast J0Jist
BEILIECTBA B pacTBOpE.

37. PelrieHre pacyeTHBIX 3a/ja4 [TucbMeHHBIN
«MaccoBas 10J1s BeIecTBa KOHTPOJIb
B pacTBOpE»

38. [IpakTuueckas [IpakTuueckas
padota Ne 5 pabora
«IIpuroroBienune
[PacTBOPOB C
OIPEACIEHHON

MaCcCOBOU JIOJIEN»




Oxcuapl. Knaccuduxarus

CaMoOOILIeHKa ¢

39.

OKCHJIOB: COJIe0Opa3yromiue HCIIOIb30BaHUEM
(OCHOBHBIE, KUCIIOTHBIC, «OLeHOYHOT0
am(oTepHbIe) U lmcTa»
Hecolieo0pa3yoIue.

Homenkiatypa okcuioB

(MeXIyHapOoIHAS U

TPUBHAIIbHAS).

40 Dusnueckye U XUMUYECKUE CaMoOOILIeHKa ¢
CBOMCTBA OKCHJIOB. HCIIOJIb30BaHHEM
[TonydyeHue OKCHIOB. «O1eHOYHOTO

T CTay

41 OcHOBaHUS. TecTupoBaHUE
Kiaccudukanms
OCHOBaHMWI: METOYN U
HEpPacTBOPUMBIC
ocHOoBaHMs. HoMeHkaTypa
OCHOBaHMUI
(MexXIyHapoIHas U
TpuBuanbHad). [lonydyenue
OCHOBaHUIA.

42 Du3nUeCKue U XUMUYCCKHC TecTupoBaHue
CBOMCTBA OCHOBAHUM.

43. Kucnotel. Kimaccuduxarnms Omnpoc.
kuciaoT. Homenkmnarypa
KHCJIOT (MEXIyHApOIHAS U
TPUBHAIIbHAS).

[TonydeHue KUCIOT.

44 Dusryeckre U XUMUYECKHE [T1cbMEHHBIH
CBOICTBA KUCJIOT. P KOHTPOJIb
AKTUBHOCTH METaJJIOB H.

H. bekertona.

45 Conu. Homenkiarypa CaMoolIeHKa C
coJiel (MeXTyHapoaHAs HCIIOJIb30BaHUEM
TpuBuanbHad). [lonydenue «O1IeHOUHOT 0
COJIC. ImrcTay

46 Du3nUeCKue U XUMUYCCKHC TecTupoBaHue
CBOMCTBA COJIC.

47. ['eHeTHUYECKAS CBSI3b MEKIY [uceMeHHbIH
KJIacCaMH HEOPTaHUYECKUX KOHTPOJIb
COCTMHEHUN.

48 [IpakTuyeckas pabora N2 6 [[pakTH4Yeckas
«Penrenue pa60Ta
PKCIIEPUMEHTAJIbHBIX 3a7a4
mo Teme Baxknewmme
KJIaCChl HEOPraHUYECKUX
COCTUHEHUN.

49 O00011IeHE 3HAHUH 110 CaMOOILIEHKA C

pazaeny «BaxuHeinmme
MPCACTABUTCIIN
HEOPraHW4YEeCKUX BEIIECTB

MCIIOJIb30BAHHUEM
«O1EHOYHOTO

VILCTa»




50.

KoHTpoibHasA pa6éoTa N2
«BaxkHeiue
npe/JCcTaBuTe U
HeOpraHu4ecKUX BeleCcTB»

™=

KoHTpo/ibHas
pa6orta

51.

[epBbIe MOMBITKA
KIacCU(UKAIIMA XUMHUECKHX
bieMeHToB. [ToHsTHE O
rpYIIax CXOIHBIX AJIEMCHTOB
(ILIeTOYHBIE U
MEeT0YHO3eMEITbHBIC
METAaJUTbI, TaIOTeHBI,
WHEPTHBIC T'a3bl). DIEMEHTHI,
KOTOpPBIEC 00pa3yioT
aM(pOTEepPHBIC OKCHUIBI U
CHIPOKCHIBL.

YcTHBIN onpoc

52.

ITeproauyuecKkuit 3aK0H.
[epuoanueckas cuctema
XUMHYECKHX deMeHToB JI. W.
Menaeneena.

TecTupoBaHue

53.

Ctpoenne atomoB. CocTaB
ATOMHBIX siiep. M3oTomsl.
DNEKTPOHBI.

CaMoOOILIeHKa ¢
HCIIOJIb30BaHUEM
«OLeHOYHOT0

T CTay

54.

XapakTeprucTuka
XUMUYECKOT0 3JIEMEHTA T10
€ro MOJIOKEHUIO B
ITepuoauueckoii cucteme 1.
M. Menneneesa.

YcTHBIN onipoc

55.

XapakTepucTuka
XHMHAYECKOT0 dJIeMEHTa 10
ero IoJI0KEHUIO B
Ilepuonnyueckon cucreme /1.

[M1cbMeHHBIN
KOHTPOJIb

56.

CTpoeHUE 3JICKTPOHHBIX
0001109eK aTOMOB TIepBhIX 20
XHUMHYECKUX DJIEMEHTOB

CaMOOLIEHKA C
MCITIOJIb30BAHHUECM

«QueHouHOr0

57,

CTpoeHUE 3JICKTPOHHBIX
0001109eK aTOMOB TIepBhIX 20
XUMHUYECKUX JICMEHTOB.

[M1cbMEeHHBIN
KOHTPOJIb

58.

3aKOHOMEPHOCTH U3MEHEHUS
[paaryca aTOMOB XHMHUYECKHIX
9IIEMEHTOB, METAITMYECKUX U
HEMETaJUTMUYECKUX CBOMCTB IO
rpymIaM ¥ Iepruoiam.

CaMoOOIIeHKa C
MCITIOJIb30BAHHUEM
«O1eHoYHoro
lmucTay




3uauenne [lepronnaeckoro

CaMoo1eHKa C

>9. 3axoHa u [lepuoanueckoit ! M CI10JIb30BaHUEM
CHCTEMBI XUMHUYECKHUX «O1eHOYHOro
QJIEMEHTOB JUTSI PA3BUTHUS icTa»

Hayku u npakTuku. [1. U.

60. Xumuyeckas CBSI3b. 1 YcTHBIN onpoc
KoBasenTHas (ToyisspHas 1
HETIOJISIpHAS ) CBA3b.

DIIEKTPOOTPHUIIATEIIBHOCTh
XUMHYECKUX IIEMEHTOB.
61. MoHHas cBA3b. 1 TecTupoBaHue
62. CTeneHb OKUCICHUS. 1 CamooIIeHKa ¢
MCTION30BaHNEM
«OLEeHOYHOTO
mrcTa

63. OKHUCITATETHHO- 1 YcTHBIN onpoc
BOCCTaHOBUTEJIbHBIC PEAKIIUU.

64. OKHCIUTETBHO- 1 TecTupoBaHue
BOCCTAaHOBUTEIIbHBIEC PEAKIIHH.

65. OKHUCIIUTETBHO- 1 [T1cbMEeHHBIN
BOCCTAHOBHUTEIIbHBIE PEAKIIHH. KOHTPOJIb

66. 0600611eHre 3HAaHUHU 110 1 Camoo1IeHKa C
pasgeny «llepuonnueckuit MCIIONb30BAHNEM
3akoH U [lepuoanueckas «Ouenouroro
cHCTEeMa XUMHYECKUX prHctay
aiiemeHToB [l 1.

67. KonTposbnas padora Ne3 1 KonTpoabnas
o pasaesay padora
«Ileproguyeckuii 3aKoH U
[Mepuoanyeckas cucrema
XUMHYeCKHX 3JieMeHTOB Jl.

. MenpaeneeBay.

68. AToropas KOHTPOIbHAA | | KoHTpoJ/IbHaA
pa6oTa 3a Kypc 8 Ki1acca pa6orta

OBIIEE KOJIMYECTBO YACOB |68

I10 ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



MATEPHAJIBHO-TEXHUYECKOE OBECINEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJIOBAHME /151 IPOBEJEHUS JIABOPATOPHBIX, TPAKTUYECKHX PABOT,
JNTEMOHCTPALIUM
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