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MNOSACHUTEJIbHAS 3ATTUCKA

IIporpaMma o XMMHH Ha ypOBHE CpeIHero obmero oopa3oBaHus pazpadorana Ha ocHoBe DenepanbHOro 3akonHa ot 29.12.2012 Ne 273-
®3 «O06 obpasoBanuu B Poccuiickoit denepanni», TpeOOBaHuUil K pe3yIbTaTaM OCBOCHHS (eaepanbHOil 00pa3oBaTeIbHON MPOrpaMMBbl CPEITHETO
obmiero obpaszoBanus (POIl COO), mpeactaBieHHbix B DemepaabHOM TroCyaapCTBEHHOM obpasoBatensHoM cranaapre COO, ¢ yuérom
Konueniumu npenogasanus yueOHOro npeaMera « Xumus» B 00pa3oBaTebHBIX opraHusauusx Poccuiickoit denepanun, peanu3yomix OCHOBHbIE
o0pa3oBaTeNbHbIe IPOrpaMMBbI, 1 OCHOBHBIX MoJI0XKeHHH «CTpateruu pa3BuTus Bocnutanus B Poceuiickoit denepannu Ha nepuox no 2025 roga»
(Pacnopsxenue IlpaButensctsa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOJXOJ0B K Pa3pabOTKe MPOrpaMMbl 10 XHMHH, K ONpPEJENeHHIO oOmlieil cTparternu oOy4eHHs, BOCIUTAHMS M PasBUTHSA
oOyuarouxcst cpeacTBamu ydaeOHoro npeamera «Xumus» st 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIM KOHLETITYalIbHBIC IOJOKCHHS
OI'OC COO o B3auMO0OYCIIOBICHHOCTH LI, COJEPKaHUs, Pe3yJIbTaTOB 00yUYeHHUs! 1 TPeOOBaHHI K YPOBHIO TOATOTOBKHU BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHHe, IOIydaeMOe BBHITYCKHHKAaMU 0O0LIe00pa3oBaTeNbHOI OpraHM3alliy, SBISETCS HEOTHEMIICMOH YacThi0 HMX
o0pazoBaHHOCTH. OHO CITy>KUT 3aBEPLIAIOIINM JTAllOM PEeal3allii Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITIOUEBEIX IIEHHOCTEH, IPHCYIIIX
LETOCTHOH CHCTeMe XUMUUECKOT0 00pa3oBaHus. JTH LEHHOCTH KacaloTCsI II03HAHUS 3aKOHOB IPHPObI, (GPOPMUPOBAaHKS MHPOBO33PEHHS U 00MIeit
KyJIbTYpBI YeJIOBEKa, a TAKXKE HKOJOIMYECKH 0O0CHOBAHHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO M IPUPOAHON cpeze. Peanusyercs xumuueckoe
00pa3oBaHue 00YYaIOIMXCS HA YPOBHE CPEHEro 0011ero oOpa3oBaHMs CPEeICTBAMH Y4eOHOTO MpeaMeTa « XUMHU», COAEPIKaHUE U TOCTPOCHUE
KOTOPOTO OIPEJIENCHBI B IPOrpaMMe O XUMHH C Y4ETOM CIICHU(UKH HAYKH XMMUH, €€ 3HAUCHHS B O3HAHUH IIPUPOJIbI ¥ B MATEPHAIIBHON KU3HU
00IIIecTBa, a TAKOKe ¢ YIETOM OOIINX IIeel ¥ IPUHIUIIOB, XapaKTePHU3YIONIHX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro 00IIero oopa3oBaHus
B Poccuiickoit denepannn.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK HrpaeT ocoOyI0 pOib B COBPEMEHHOH IMBHJIM3ALM, B CO3JaHHU HOBOH 0a3bl
MaTepHalbHOH KyibTypbl. OHa BHOCHT CBOil BKJIaJ B (DOPMHUPOBAHHE PALHOHAJIPHOIO HAYyYHOTO MBIIUICHHS, B CO3JAaHHE LEIOCTHOrO
HPEICTaBICHUA 00 OKPYXKAIOIIEM MHpPE KaK O €AMHCTBE HPHUPOABI M YEIOBEKa, KOTOpoe (opMmupyercss B XMMHH Ha OCHOBE MOHHMAHU
BELIECTBEHHOI'0 COCTaBa OKPYIKAIOIIEro MUPa, OCO3HAHUS B3aHMOCBSA3U MEXIY CTPOSHHEM BELIECTB, UX CBOICTBAMU U BO3MOXKHBIMU 00JIACTIMHU
NPUMEHEeHUSL.

TecHoO B3anMOJEHCTBYSI C IPYTHMH €CTECTBEHHBIMH HayKaMU, XM CTajla HEOTheMJIEMOI 4aCThI0 MUPOBOI! KYJIETYpBI, HEOOXOJUMBIM
YCJIOBHEM YCIEIIHOTO TPY/ia U XKU3HU KaXKI0To WieHa obmecTsa. CoBpeMeHHast XUMUS KaK HayKa CO3UaTeIbHasl, Kak HayKa BEICOKHX TeXHOJIOTHH
HAalpaBJIeHa Ha PEIICHUE TI00aIbHBIX NPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPreTHYECKOM, UILEBOM, SKOJIOTHUECKOMH
6€30I1aCHOCTU U OXPAHBI 3710POBbSI.

B cooTtBercTBUM ¢ 00IIMMU LIEISAMH U NPUHIMIAMY CpellHero oduero oOpaszoBanus cojepkanue npeamera «Xumus» (10—11 kmaccsl,
6a30BBIil ypOBEHb W3YUCHUs) OPHEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO IIOJTOTOBKY OOYYaroOIIMXCs, HEOOXOAMMYIO MM MJIS
BBEIPAOOTKH MHPOBO33PEHUSCKUX OPUEHTHPOB, YCIICITHOTO BKJIIOUESHHS B JKH3Hb COLIMYMa, IIPOIODKEHHS 00pa30BaHUs B Pa3IMYHBIX 00IacTsIX, HE
CBSI3aHHBIX HEIIOCPEJICTBEHHO C XMMHUEHL.

CocTaBsIOIMME TIpeaMeTa «XUMHUS» SBIAITCA 0a30Bble Kypchl — «Opranndeckas XxuMusi» U «OOIas 1 HEOpPraHuuecKas XUMHD),
OCHOBHBIM KOMIIOHEHTOM COZIEPKaHHUsl KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BO HAYKU: CUCTEMa 3HAHUM 110 HEOPraHMYECKOW XUMUH (C BKIIIOYEHHEM
3HaHUW W3 OOLeld XMMHM) M OpraHudeckod xumuu. DOpMUpOBaHME AAHHOW CUCTEMbl 3HAHMH NPU HM3YYEHHH IpeaMera oOecreuuBaeT
BO3MOXKHOCTb PaCCMOTPEHHS BCETO MHOI000pa3Hsl BEIECTB Ha OCHOBE OOIIHX ITOHSTHH, 3aKOHOB H TEOPHH XUMHUH.

CtpyKkTypa conepkaHus KypcoB — «Opranudeckas Xumush» 1 «O01mmast 1 HeopraHudeckast XUMUsD c)OpMHUPOBaHA B IPOTpaMMe 110 XUMUH
Ha OCHOBE CHCTEMHOrO IOAXOJa K M3YYCHHIO y4eOHOro Mmarepuana M OOYCIOBIEHa HCTOPHYECKM OOOCHOBAHHBIM Da3sBHTHEM 3HAHUH Ha
OIpeNIeTIEHHBIX TEOPETHIECKNX YPOBHsX. Tak, B Kypce OpraHHYEeCKOIl XMMHH BEIECTBAa PAcCMATPHBAIOTCS HAa YPOBHE KJIACCHYECKOH TEOPHH
CTPOCHHMS OPraHUUECKUX COCAUHEHUH, a TakKe Ha yPOBHE CTEPEOXUMUUECKUX U DJIEKTPOHHBIX HPEICTaBICHUN O CTpOeHHH BelecTB. CBeneHust
00 U3yuaeMbIX B Kypce BEIIECTBAaX JAIOTCA B PA3BUTUHM — OT YIJIEBOJOPOAOB O CIOXHBIX OMONOIMYECKU aKTUBHBIX cOoelUHEHHH. B kypce
OpraHHYecKol XMMHU IONy4aloT pa3BUTHE c(HOPMHPOBAHHBIC Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs NepBOHAYATIbHbBIC NPEACTAaBICHHS O
XUMHYECKOH CBSI3H, KITacCH()HKAIMOHHBIX IIPH3HAKAX BEIIECTB, 3aBHCHMOCTH CBOHCTB BEIIECTB OT UX CTPOCHHMS, O XUMUUECKOH PEaKIHi.

Tlox HOBBIM YIJIOM 3peHHS B IpeaMeTe «XHMHs» 0a30BOrO ypOBHS paccMaTpHBAeTCS M3YyYCHHBIH Ha ypOBHE OCHOBHOTO OOIIEro
00pa30BaHUs TEOPETHISCKUH MaTepHal M (paKTOJIOTHIECKHE CBEACHNUS O BEIIECTBAX M XMMHIUYECKOH peakimu. Tak, B 9acTHOCTH, B Kypce «O0mias
U HEOpraHH4eckast XMUMUsD» 00ydaroIMCs IPeA0CTaBIsIeTCss BO3MOKHOCTh OCO3HATh 3HAUCHHE MEPUOAUUECKOr0 3aKOHA C 00MIETEOPEeTUUECKHX U
METOJIOJOTHYECKUX TMO3MLHH, TIy0Xe MOHATh MCTOPUYECKOe W3MEHEHHE (DyHKLMH 3TOro 3akoHa — OT oOoOmiaromeil 10 oObACHAIOMWEH U
MIPOTHO3UPYIOLICH.

Envnast cucreMa 3HaHMI 0 BaKHEHIIIHX BEIECTBaX, X COCTaBe, CTPOCHUH, CBOMCTBAX U IPHMEHEHHH, a TAKKEe O XUMUUECKUX PEaKIHsIX,
HX CYIIHOCTH ¥ 3aKOHOMEpPHOCTSX IpOTeKaHWs jomnonHsiercs B Kypcax 10 m 11 KiaccoB siieMEHTaMH COJEp)KaHHsS, HMEIONIHMA
KYJIBTYPOJIOTHIECKHI U IIPUKIIAJHON XapaKkTep. DTH 3HaHUS CIIOCOOCTBYIOT TOHUMAHHIO B3aMMOCBSI3H XHMHH C APYTHMH HayKaMH, PaCKphIBAIOT
e¢ polb B IIO3HABATEIbHON M MPAKTHIECKOH AEsATENbHOCTH YelI0BeKa, CIOCOOCTBYIOT BOCIIHTAHHIO YBaXXEHHUS K IIPOIECCY TBOPUECTBA B 00NaCTH
TEOPHHU U MPAKTUUECKUX MPHIOKEHHH XUMUH, IOMOTAIOT BBITYCKHHKY OpPHEHTHPOBATHCS B OOIIECTBEHHO U JITYHOCTHO 3HAYUMBIX IIpoOIeMax,
CBSI3aHHBIX C XHMHEH, KPUTHYECKU OCMBICIMBATh HH(GOPMALHUIO M NPUMEHATh €€ Ul MOIOIHEHUs 3HAHMH, pelleHus] HHTEUIeKTyalbHbIX H
9KCIIEPUMEHTAIBHBIX HCCIIEJOBATENILCKHX 3a/1a4. B 1iesioM cozeprkanne yaeOHOTro peamMera « XUMHUS» JTAHHOTO YPOBHS U3YUCHUS OPHEHTHPOBAHO
Ha (OpMHpOBaHNE y OOYJAIOMNXCS MHPOBO33PEHUECKONH OCHOBBI IJII MOHMMAHHS (QHIOCO(CKHUX HAeH, TaKHX KaK: MaTepHAIBHOE €JUHCTBO
HEOPraHMYECKOro M OPraHWIECKOr0 MHUPa, 00YCIOBICHHOCTh CBOMCTB BELIECTB HX COCTABOM M CTPOCHHEM, TI03HABAEMOCTh IIPHPOJIHBIX SBICHHI
IMyTEM DKCIEPHUMEHTA M PEHICHUS] NPOTUBOPEUMiI MeXTy HOBBIMH (haKTaMH M TEOPETHUECKHMH IPEAIOCHUIKAMH, OCO3HAHHE PONH XHUMHH B
pEIICHUH DKOJIOTHYECKUX INPOOIeM, a Takke NpobiaeM cOEpeKeHHs SHEPreTHYeCKHX PECypcOB, CHIPbS, CO3JAHMS HOBBIX TEXHOJIOTHH U
MaTepHaoB.

B miane pemieHust 3amad BOCHHMTAHMS, Pa3BUTHS M COLMATM3ALUM OOYYAIOIIMXCS HPHHATHIE IPOTrPaMMOH MO XUMHUHM IMOAXOIBI K
OIpeJIeTICHHIO COICPIKAHNS U TIOCTPOCHHS ITPEIMETa MPeLyCMaTPUBAIOT (JOPMUPOBAHNE YHUBEPCATIBHBIX YISOHBIX NeHCTBHIA, HMEIOIHX 0a30Boe
3HAQUEHHE JUISI PA3JIMYHBIX BHJOB JNEATEIBPHOCTH: DPEIIeHHs NpoOiieM, IOMCKa, aHamm3a W o0paboTku HHGOPMAIMH, HEOOXOIUMBIX Il
IPHOOPETEHNS OIIBITA IPAKTHUECKOH H HCCIEeI0BATEIHCKOM IesTEeNHHOCTH, 3aHIMAIONIel BaKHOE MECTO B TO3HAHUU XUMUH.

B npakrtuke npenojaBaHus XMMHU KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK M Ha YPOBHE CpeAHEro o0Iero oopa3oBaHus,
IPH ONpPEeACICHUU COJEePXKATEIbHON XapaKTePHCTUKH IeJell H3ydeHHs IpeAMeTa HampaBICHHEM MEPBOCTEHCHHON 3HAUMMOCTH TPaAULHOHHO
npyu3HaéTesl HOPMHUPOBAHNE OCHOB XMMHYECKOH HayKH Kak OOJNacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IIPAKTHIECKON JEATEILHOCTH YeloBeKa 1



KaK OJHOTO M3 KOMIOHEHTOB MHPOBOH KyJIbTyphl. C METOIHYECKOH TOUKH 3PEHHS TAaKOil MOIXOM K ONpPEACNHCHHIO Ielel M3ydeHHs IpeaAMeTa
SIBIISICTCS BIIOJTHE OTPABJAHHBIM.

CornacHoO JaHHO} TOYKe 3pEHHUS [TIABHBIME LICISIMU H3y4eHHUs npeamMeTa «XuMus» Ha 6azoBom yposae (10 —11 kit.) siBastroTes:

. (hopMHpOBaHHE CHCTEMBI XHMUYECKUX 3HAHMN KaK Ba)KHEHIIEH COCTaBILSIOLICH €CTECTBEHHO-HAyYHOIl KapTHHBI MHpPa, B OCHOBE
KOTOPOH JIeXKaT KIIFOYEBbIC MOHATHS, (QyHIaMeHTaNbHbIE 3aKOHBI U TEOPHU XHMHH, OCBOCHHUE 3bIKa HAYKH, YCBOCHHE W IOHUMAaHUE
CYILLHOCTH JIOCTYIHBIX 0000IEHNH MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHNE C UCTOPUEil MX Pa3BUTHUS U CTAHOBJICHUS;

. (hopMHpOBaHHE M PA3BUTUE MPEICTABICHUII O HAyYHBIX METOJAX IO3HAHMS BEIIECTB M XMMHYECKHX PEaKLHH, HEOOXOAMMBIX IJIs
HPHOOPETEHHS yMCHNH OPHEHTUPOBATHCS B MUPE BEIECTB U XMMUYECKUX SBJICHUIT, UMEIOIIUX MECTO B NIPUPO/JIE, B MPAKTHYECKOH 1
IMOBCEHEBHOM KHU3HU;

e  pa3BUTHE YMEHHH U CIIOCOOOB [EATENBHOCTH, CBSA3aHHBIX C HAOMIOACHHEM H OOBSCHEHHEM XHUMHUYECKOTO OKCIICPHMEHTA,
co0mIoieHNEeM IpaBUIl 6e3011aCHOTO 00pAIIEeHNUS C BEIIECTBAMH.

Hapsamy ¢ oTuM, copepkaTelbHash XapaKTepHCTHKA Ieleil W 3amad U3yYeHHUs IpeaMeTa B IPOrpaMMe [0 XHMUH YTOYHEHA H
CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH HPHOPUTETAMH B CHUCTEME CpeqHero odmiero oopazoBanus. CeronHs B IpeHojaBaHUM XUMHH B
Gorblreil cTeneHn OTIAETCs MPeAIOYTCHUE PAKTHIECKOH KOMIIOHEHTE COAEpKaHUs 00ydIeHNUs], OPUCHTUPOBAHHON Ha IOATOTOBKY BBITYCKHHKA
00111e00pa30BaTEIbHON OpraHU3aliy, BIAJCIOIEro He HAOOPOM 3HAHUM, a (HYHKIHOHAIBHOH IPaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH
AKTHBHOT'O ITOJTy4CHHs 3HAHNH U NPUMEHEHHS UX B PEaJIbHOM JKM3HU IS PEILICHHS IPAKTUYECKUX 3a/1a4.

B cBs131 ¢ 9TUM IIpu U3yYSHUH NpeMeTa « XUMHED» JOMUHUPYIOIee 3Ha4eHUe IPUOOPETaIoT TaKue e U 3a1a4H, KaK:

ajanTanys OOydJaloIUXcsl K yCIOBUSIM JIMHAMHUYHO Pa3BHBAIOIIETOCS MHUPa, (OPMHPOBAHUE MHTEIUICKTYaIbHO PAa3BHTOH JIMYHOCTH,
TOTOBOH K caMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY NPUHATHIO TPAMOTHBIX PEIICHHI B KOHKPETHBIX KU3HEHHBIX CHUTYAIIHsX,
CBSI3aHHBIX C BEI[ECTBAMU U UX IIPHMECHECHHEM;

(hopmupoBaHHE y 00YYaIOIIMXCS KIIFOUYEBBIX HABBIKOB (KIIOUEBBIX KOMIICTCHIIHIA), HIMEIOINX YHUBEPCAIBHOE 3HAUCHHE IS PA3IHYHbBIX
BHJIOB JICATEIBHOCTH: PELICHUs IpobiIeM, OKCKa, aHaIn3a 1 00paboTky HH(OPMALUK, HEOOXOAUMBIX /Ul IIPHOOPETEHUS OIIbITA JCATEIbHOCTH,
KOTOpast 3aHMMAeT BaYKHOE MECTO B [IO3HAHUM XHMHUH, @ TAKXKE JUIS OLICHKHU C ITO3UIIMI SKOIOrMYeCcKOi Oe30MacHOCTH XapaKTepa BIMSHHS BELIECTB
U XMMHYECKHUX MIPOIIECCOB HAa OPTaHU3M 4eJIoBeKa H IIPUPOIHYIO CPENy;

pa3BUTHE I103HABATEIILHBIX HHTEPECOB, HHTEJUICKTYJILHBIX H TBOPYECKUX CIIOCOOHOCTEH 00yJaIoMMXCsl: CIIOCOOHOCTH CaMOCTOSTEIBHO
nproOpeTaTh HOBBIE 3HAHHS O XUMHH B COOTBETCTBHH C JKU3HEHHBIMH HOTPEOHOCTSIMH, HCIIONB30BAaTh COBPEMEHHBIE HH(GOPMAIMOHHBIE
TEXHOJIOTHH 151 [IONCKA M aHAlIM3a Y4eOHOH M Hay4HO-TIOMY IIPHON HH(POPMALINE XMMUYECKOTO COCPIKaHMS;

(opMHpOBaHHE U PA3BUTUE Y OOYYAIOUIMXCS ACCOLMATHBHOIO M JIOTHYECKOrO MBIIUICHNS, HAOIIOAATeIbHOCTH, COOPaHHOCTH,
AKKypaTHOCTHU, KOTOPbIE 0COOCHHO HEOOXOANMBI, B YACTHOCTH, IPH IUIAHUPOBAHUH M POBEJACHUI XMMUYECKOIO SKCIICPUMEHTA,

BOCIIUTaHUE y OOydarolMxcs yOKIEHHOCTH B T'YMaHUCTUYECKOH HAIPABJICHHOCTU XMMHH, €€ BaKHOI POJIM B PEIICHUU III0OATbHBIX
po0JIeM parMOHAIEHOTO HIPHPOIONOIb30BaHNU, OIIOIHEHNUS YHEPreTHYECKUX PECYPCOB W COXPAHEHUS HMPHPOIHOIO PaBHOBECHS, OCO3HAHUS
HE00XOIMMOCTH OEPEeKHOTO OTHOLICHHUS K IPHPOJIE I CBOEMY 37I0POBBIO, a TAKXKE NPHOOPETEHHS OIBITA HCTIONB30BAHMS ITOTyYSHHBIX 3HAHUH JUIS
NPUHATHS TPAMOTHBIX PELICHUH B CHTYallUsIX, CBSI3aHHBIX C XUMHYECKUMHU SIBJICHHSIMH.

B yueOHOM IutaHe cpemHero oOmiero ooOpasoBaHus HpeaMeT «XuMus» 06a30BOro ypoBHS BXOJHUT B COCTaB IPEIMETHOH obiacTn
«EcTecTBeHHO-HayYHbBIE IPEAMETHI».

OO11ee YnCI0 4acoB, OTBEAEHHBIX IS M3yUSHUS] XUMUH, HAa 0a30BOM YPOBHE CpellHero oduiero oopa3oBaHus, coCcTaBiseT 68 yacos: B
10 knacce — 34 yaca (1 yac B Hepeno), B 11 knacce — 34 yaca (1 uac B Hezeno).



COJEPXXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMMUSA

TeopeTnyeckne 0CHOBBI OPTAaHHYECKOH XHUMHH

Ipeamer opraHudeckoil XUMHHM: €€ BOSHHKHOBECHME, Pa3BUTHE M 3HAUCHHME B IOJYYCHMH HOBBIX BEIIECTB M MaTepHaioB. Teopus
CTpOCHHMS OpraHuYecKux coexunenui A. M. ByTieposa, e€ ocHOBHBIE MoJI0KeHHs. CTPyKTypHBbIe (pOpPMYJIbI OPraHUYECKHX BeliecTB. I omoorus,
u3oMepust. XMMUYECKast CBSI3b B OPraHMYECKHX COSIMHEHHUSX — OJIMHAPHbIC U KPaTHBIC CBS3U.

IlpencraBnenre O KiIacCH(UKALMM OpPraHUYECKMX BellecTB. HOMEHKIAaTypa OpraHMYeCKHX COCIMHEHMIl (CHCTeMaThyeckas) H
TPUBHAJIBHBIC HA3BAHMS BaXKHEHIINX MIPEICTaBUTENICH KIIACCOB OPTaHUYECKHIX BEIIECTB.

OKCIIepHMEHTAIbHBIE METOJbl HM3y4YeHMs BEIIECTB H UX IPEBpalleHHil: O3HAKOMIEHHE ¢ 0Opa3llaMi OpPTraHHYEeCKHX BEIIECTB U
MaTepHalaMH Ha HX OCHOBE, MOJEIMPOBAHHE MOJEKYJ] OpPraHMYECKUX BEIECTB, HAONIOJCHHE M ONHCAHHE IEMOHCTPAlMOHHBIX OINBITOB IO
HPEBPAILCHHUIO OPraHMYECKHX BELIECTB IPU HarpeBaHuH (ILIaBICHHE, OOYIIIMBAHUE U TOPEHUE).

Yraesogopoast

AJTKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUYECKHI psii. MeTaH U 3TaH — IPOCTEeHINe IPEACTaBUTEN!N AIKAaHOB: QH3UYECKUe H XUMIIECKHEe
CBOIiCTBA (peaKIMy 3aMENIEeHNs U TOPEHHs), HAXOXKICHNE B IIPUPOJIE, HOIyICHUE H IPUMCHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUI Psifl. DTUIICH U MPOIHJICH — MPOCTEHIINeE PEICTABUTEIH aJKEHOB: (PU3NUCCKHE U
XMMHYECKHE CBOUCTBA (PeaKI[Hy TUIPHPOBAHHUS, TaJIOTCHUPOBAHMS, THAPATAIIHN, OKHCIICHHS U MOJIMMEPHU3alliHt), IOTyIeHHe U IPUMEHEHNUE.

Ankanuensl: Oyraauen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaKHEHIINE XHMHYECKHE CBOWCTBA (peaKUHs IOJMMEPU3ALIHH).
TlosyueHre CHHTETHYECKOrO KaydyKa U PE3UHBIL.

AJIKHHBL: COCTaB U 0COOEHHOCTH CTPOCHYSI, TOMOJIOTHIECKUH psii. ALIETIIIEH — IPOCTEHIIHI IPEICTaBUTENb AJTKUHOB: COCTaB, CTPOCHHE,
(m3uUecKre ¥ XUMUIECKHE CBOWCTBA (PeaKIuy THAPUPOBAHYS, TAJIOr €HUPOBAHHS, THAPATalliH, TOPEHHU ), IOJIyYCHUE H IPHIMCHEHHE.

Apensl. Benszon: cocras, cTpoeHue, GpU3MIECKHe W XMMHUYECKHE CBOICTBA (peakIHU rajJoreHNPOBAHUS U HUTPOBAHU), MOJyYeHUE U
npumenenue. Tonyon: cocmas, cmpoenue, usuyeckue U XUMUYECKUe CE0UCMEA (Peakyuu 2an02eHUpOSaHUsl U HUMPOBAHUs), NOLYYeHUue u
npumerenue. TOKCHYHOCTH apeHOB. I eHeTn4YecKast CBSI3b MEXIy YIJICBOAOPOAAMH, IPHHAICKAIIMMY K Pa3INYHBIM KIAaCCaM.

IpupoaHbie UCTOYHHKH yrieBogopomoB. [lpuponusii ra3 u momytHbie HedTsHble rasel. Hedrs u eé mpoucxoxaenue. CriocoObi
nepepaboTKH He()TU: IeperoHKa, KPEKUHI (TePMHUYCCKUH, KaTaIUTHYeCKUH), mupoiu3. IIponykTel mepepaboTkn He(TH, MX NPUMEHEHHE B
MPOMBIIIIEHHOCTHU U B ObITY. KaMeHHBIH yrosib U IPOIYKTHI €ro nepepaboTKH.

DKCIIepIMEHTAILHBIE METOAB! H3yUYEHHMs BEIECTB M MX IPEBPAIICHUN: O3HAKOMJIEHHE ¢ o0pa3laMy IIacTMAacC, KayqyKOB W PE3UHBI,
kosutekiuu «Hedtb» 1 «Yroip», MOJENHPOBaHHE MOJIEKYJ YIJICBOAOPOAOB H TajJOTEHONPOM3BOIHBIX, HPOBEICHUE HPAKTUYECKONH PabOTHI:
HOJIy4CHHE STUIICHA U U3y4YEHHUE €ro CBOMCTB.

Pacuérnblie 3anaun.

Beruncnenus no ypaBHEHHIO XMMHYECKOH peaknuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIeCTBa WM NMPOJYKTa PEaKIHU IO
U3BECTHBIM Macce, 00bEMY, KOJINYECTBY OTHOTO M3 HCXOAHBIX BEIECTB HIIM IIPOTYKTOB PEAKIUHN).

Kucioponcoaep:kamue opraHuyeckue coeJHHEHHs

IpenenbHble 0AHOATOMHBIC CIMPTHI. METAHON M 3TAHOI: CTPOCHUE, (PU3MYECKHE M XMMUYCCKHE CBOKMCTBA (PEaKIMU C aKTUBHBIMH
MeTaJlIaMH, TalloreHOBOIOPOJaMH, TOPEHHE), IPIMEHEHHE. BoTopoIHEIe CBSI3M MKy MOJIEKyJIaMH CIUPTOB. JleiicTBHue MeTaHoIa M dTaHOIA Ha
OpraHM3M YelIoBeKa.

MHoOroaToMHBIe CHUPTHL. JTWICHIINKONL W TIHIEPHH: CTPOCHHE, (DU3MYeckHe M XHMHUYECKHe CBOHCTBa (B3aMMOJCHCTBHE CO
IIEJOYHBIME METAJUIAMHM, KaueCTBCHHAs PEakKlys Ha MHOTOaTOMHbIC CHMPTHI). JleficTBHe Ha opraHu3M 4enoBeka. [IpUMeHeHHe IIMIEpHHA U
STUICHIIIMKOIIS.

®deHoI: CTPOSHUE MOJIEKYJIBI, (PH3UUECKIE U XUMIUIECKHe CBOMCTBa. TokcnaHOCTh (heHomna. [Ipumenenne deHoa.

Anbaeruapl U kemowsi. PopManbAeTyi, aleTANIbACTH: CTPOCHHE, (U3MYECKHE M XMMHYECKHE CBOHCTBA (PEaKIMHM OKHCICHHS H
BOCCTAHOBJICHHSI, KQUECTBCHHbIC PEAKIIMH), TOJIyYCHHE U IPHMEHEHHE.

O/IHOOCHOBHBIC NPE/IC/IbHBIC KapOOHOBBIE KHCIOTBL. MypaBbHHAst M YKCYCHAs KHCIIOTBI: CTPOCHHE, (PH3NYeCKUe U XUMUYECKHE CBOICTBA
(cBoiicTBa, oOmue mIA Kilacca KHUCIOT, PEaKIys JTepH(HKaly{), HOJMydeHHe M npuMeHeHHe. CTeapHHOBas M OJEHHOBAas KHCIOTBHI Kak
TIPEICTaBUTENH BBICIINX KapOOHOBBIX KUCIIOT. MBUIa Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT, HX MOIOIIEe JIeHCTBHE.

CrnoxxHble 3pUpBI KaK POU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Hapon3 ciaoxHbIX 3¢upoB. XKupsl. ['maponus xupos. [IpuMeHeHne KHPOB.
Buonorndeckas poib KUPOB.

VYrieBopl: cocTaB, KiaccuduKanus yrieBoJoB (MOHO-, M- U mojucaxapuibl). [roko3a — nmpocreiinmii MoHOocaxapu: 0COOCHHOCTH
CTPOCHHSI MOJIEKYJIbI, (PM3MYECKHE U XHMMHUYECKHE CBOMCTBa (B3ammojeiicTBue ¢ ruapokcuaom Meau(ll), okucieHne aMMHAa4HBIM PacTBOPOM
oxcuza cepedpa(l), BoccraHOBIEHNE, OPOKEHUE TIIIOKO3bI), HAXOXKICHUE B IPUPOJIE, IPUMEHEHHE, Onosiornyeckast posib. @otocunre3. Gpykrosza
KaK U30Mep TITIOKO3BL.

Kpaxman u 1esionnosa Kak Ipupo/iHbie monumMepsl. CTpoeHre Kpaxmalia 1 Hesutono3sl. Ousndeckne 1 XMMUYECKHE CBOHCTBA Kpaxmarna
(THOpoIN3, KaYeCTBEHHAS PEAKIIHS C HOJIOM).

DKCIIepIMEHTAIBHBIE METO/BI U3YYCHUs BEIIECTB M MX IPEBpaLICHHIl: NpoBeACHNE, HAOMIOJCHHE U OINMCAHUE JEMOHCTPAIMOHHBIX
OIIBITOB: TOPEHUE CIIMPTOB, KAUeCTBEHHBIC PEAaKIMH OJHOATOMHBIX CIHPTOB (OKHCIECHHE 3TaHoda okcuaoM Mean(1l)), MHOroaToMHBIX CIMPTOB
(B3auMmopelicTBue riunepuna ¢ ruapokcuaom Menu(Il)), anprerunoB (OKMCIEHHE aMMHUAYHBIM PacTBOpoM okcuna cepedpa(l) u ruapokcuaom
menu(1l), B3auMoelicTBue Kpaxmaiia ¢ HOA0M), IPOBEICHNE MPAKTHYECKON PadOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIOTBHI.

PacuérHble 3anaun.

Beruncnenus no ypaBHEHHIO XMMHYECKOH peakuuu (Macchl, 00bEMa, KONMYECTBA UCXOJHOTO BEIIECTBA MM HPOAYKTAa PEaKIHU IO
M3BECTHBIM Macce, 00bEMyY, KOIHMYECTBY OTHOTO M3 UCXO/IHBIX BEIIECTB WIH MPOAYKTOB PEAKIHH).

A3oTcomepikaliye OpraHnuecKie COeJMHEHHS.

AMHHOKHUCTIOTBI Kak aM(pOTepHbIe OpraHudeckue coeauHeHus. Pu3nyeckre W XUMHYECKHE CBOWMCTBA aMHHOKHCIOT (Ha TpuUMepe
rIMnyHa). bronorndyeckoe 3HaueHHe aMUHOKHCIIOT. [TenTus!.

Benky Kak MPUPOHBIC BBICOKOMOJICKYJISIPDHBIE COCAMHCHMs. [lepBHYHAs, BTOpHYHAS M TPETHYHAs CTPYKTypa GenkoB. XHMHYCCKHE
CBO¥icTBa OEJIKOB: THAPOJIN3, JEHATYPALHs, KaYeCTBEHHbIC PeaKIUH Ha OCIIKH.




DKCIIEPHUMEHTAIBHBIC METO/IBI M3yUYEHHs BEIIECCTB M MX MPEBPAIICHHUIA: HAONIOACHNE U OMMCAHNE IEMOHCTPAIIMOHHBIX OIBITOB:
JIeHATypauus OSIKOB P HarPEBaHHH, [IBETHBIC PEaKIIUH OCSIKOB.

BbICOKOMOJIEKY ISIPHBIE COETUHEHUS

OCHOBHBIE TIOHSTHSI XMHHU BBICOKOMOJIEKYJISIPHBIX COEINHEHHUIT: MOHOMED, HOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJTNMEPH3AIIIH,
cpeHsis MoJIeKy IsipHast Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSMHEHH — TOJIMMEPHU3AIIHS U TIOJTHKOHICHCAITHS.

DKCIepUMEHTAIbHBIE METOIbI H3yYEHHs BEIIECTB M MX MPEBPALCHHI: O3HAKOMICHHE ¢ 00pasuamMy MPUPOAHBIX U MCKYCCTBEHHBIX
BOJIOKOH, [IACTMACC, KAy TyKOB.

MeKnpeMeTHBIE CBSI3H.

Peanusarust MEKXIPEIMETHBIX CBS3€H MPU N3YUEHUH OPTaHUYECKON XuMuH B 10 Kitacce OCYIIECTBISETCS Yepe3 UCIIOIb30BAHUE KaK
00IIMX €CTECTBEHHO-HAYYHBIX TIOHSTHIA, TAK U IOHATHH, SBISIONIAXCSI CHCTEMHBIMH IS OTAEBHBIX IPEIMETOB €CTECTBEHHO-HAYIHOTO IIHKJIA.

OOGIire ecTeCTBEHHO-HAYYHbIE TIOHATHS: SBJICHHUE, HAYYHBIN (HaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KIACCU(UKAIHS,
[EePUONYHOCTD, HAOIIOICHHE, H3MEPEHHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

dusmka: MaTepus, SHEPIUsl, Macca, aToM, DJICKTPOH, MOJIEKYJ1a, JHEPreTHIECKHI yPOBEHb, BELIECTBO, TI0, 00BbEM, arperaTHoe
COCTOSIHUE BEIIECTBa, (PH3UYESCKUE BETHYHHBI M €JHHHLBI HX H3MEPCHHSI.

Buonorus: kieTka, opraHusM, ouochepa, oOMeH BEIIECTB B OpraHu3Me, HOTOCHHTE3, OHONIOrMYECKU aKTUBHBIE BelecTBa (OeKu,
YTIIEBOJIBL, JKUPEL, (PepMEHTH!).

T'eorpacduisi: MEHEpPAITBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOIUTHBO, PECYPCHIL.

TeXHOIOTHS: MUIIEBBIE IPOLYKTHI, OCHOBBI PAIIMOHAIBHOTO TIUTAHUS, MOIOIIINE CPE/ICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHE TPEMNapaTshl,
MaTepHabl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBLIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTrnyeckne 0CHOBbI XUMHH

Xumudeckuil 31eMeHT. AToM. Snpo atoma, M30TONBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHMYeCKHe YPOBHH, HOAYPOBHH. ATOMHBIE
opOurany, s-, p-, d- snemeHTbl. OCOGEHHOCTH paclpeeIeH s HIEKTPOHOB 10 OPOUTAISIM B aTOMaX JJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DIeKTpoHHAst KOH(PUTYpaLHs aTOMOB.

Ileproauueckuii 3akoH u Ileproguueckas cucreMa xumudeckux anementoB J[. 1. MenneneeBa. CBs3b NEpHOIMYECKOTO 3aKOHA U
Tleproauueckoii cucteMbl XUMHYeCKknX sieMeHToB [I. 1. MeneneeBa ¢ COBpeMEHHOM Teopuel CTpOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHCHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH IIPOCTHIX U CJIOXKHBIX BELIECTB I10 IPYIIIaM U HepHoaaM. 3HaYeHHe IepUOANIECKOTO 3aKOHa
B Pa3BUTUM HAyKH.

CtpoeHye BenecTBa. XUMHUYECKast CBS3b. BUIBI XMMHYECKOH CBsI3H (KOBaJCHTHAS HETOJIPHAS U NOJISIPHAsl, HOHHAS, MEeTaJUIMIecKast).
Mexann3mbl  00pa30BaHHSI KOBAJIEHTHOW XMMHYECKOH CBs3M (OOMEHHBIH M JJOHOPHO-aKIENTOPHBIH). BomopoxHas cBs3b. BaneHTHOCTS.
DIeKTpoOTpULATEILHOCTE. CTeleHb OKUCIeHHs. IOHBI: KaTHOHBI M AaHHOHEL.

BemectBa MOJIEKYIAPHOTO U HEMOJIEKY/IAPHOTO CTPOEHHMs. 3aKOH MOCTOSHCTBA COCTAaBa BEILECTBA. THIIBI KPHCTAJLIMUECKHX PEIIETOK.
3aBUCHMOCTb CBOWCTBA BEILIECTB OT THIIA KPUCTAIIMYECKON PEIIETKU.

IonsTHe 0 TucnepcHbIX cucTeMax. McTHHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBast 107151 BELIIECTBA B PaCTBOPE.

Krnaccudukanus HeopraHHdeckux coenHeHUH. HoMeHKIaTypa HeopraHHdecKkux BemecTB. ['eHeTndeckas CBsA3b HEOPraHMIECKHX
BEIECTB, IPHHAIIEKAINX K PAa3IMIHBIM KIIaccaM.

Xummdeckas peakiwsi. Kimaccndukarms XUMUYECKHX peakiuii B HEOPraHMIECKOH U OpraHNYeCKOi XMMHHU. 3aKOH COXPAHEHHsT MacChI
BEIIECTB, 3aKOH COXPAHEHUS U MIPEBPAILEHHUS] SHEPIUH IIPU XUMHYECKUX PEaKIHUsX.

CKOpOCTb peakiuy, e€ 3aBUCUMOCTb OT Pa3INYHBIX (hakTopoB. OOpaTHMBble peakuuy. XHUMHUYeckoe paBHOBecHe. DaKkTopsl, BIUAIONIHE
Ha cocTosiHue Xumuueckoro pasHoBecHs. [Ipuniun Jle [llarense.

OnexTponutHdeckas aucconuanus. CuibHble U clabble 21eKTpoauThl. Cpena BOIHBIX PACTBOPOB BEINECTB: KHCHIAs, HEWTpalbHas,
LEJI0YHasL.

OKHCIUTEIBHO-BOCCTAHOBUTEbHBIE PEaKIIUH.

OKCIepHMEHTalIbHbIE METObI H3yUeHHs BELIeCTB U HX MpPEeBpalleHuii: qeMoHcTpanus Tabmun «Ilepuonuueckas cucTeMa XUMHYECKUX
snemenToB /1. M. MenneneeBa», n3ydeHue MoIeNeil KpUCTAIIMYECKUX PEHIETOK, HAOMIOAEHHE U ONMCAHUE IEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX
OIIBITOB (Pa3/I0KeHUEe IEPOKCHAA BOJOPOia B IPHCYTCTBUH KaTaIU3aToPa, ONpeie/IeHHe Cpeibl PACTBOPOB BEILIECTB € MOMOIIBIO YHHBEPCAILHOTO
UHIMKATOpa, peaklud HOHHOIO OOMEHa), MpoBeAeHUE NpaKTHueckod paboThl «BimsHue pasmudHbIX (AKTOPOB HA CKOPOCTh XUMUUYECKOM
peaKIum».

PacuéTtHple 3a1aun.

Pacuétel mo ypaBHEHMSM XMMHUYECKUX PEAKIMH, B TOM YHUCIE TEPMOXHUMHUECKHE pacuéThl, pacu€Thl C HMCHOIb30BAaHHEM MOHSATHS
«MaccoBast OIS BEIECTBAY.

Heoprannueckast XuMHsl

Hemeramsr. [Tonoxxenne Hemeramios B Ileproanyeckoit cucteme xuMmidecknx aneMenToB JI. M. MenzieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. du3HMYecKue CBOMCTBAa HEMETAIUIOB. AJUIOTPOITHS HEMETAIUIOB (Ha MPUMepe KHCIIopoa, cepsl, pocdopa u yriepona).

XuMHYecKHe CBOMCTBA BaKHEHILIMX HEMETAJUIOB (TaJIOTEHOB, Cephl, a30Ta, ocdopa, yriaepoaa U KPEMHHUS) U UX COSAUHEHUH (OKCHIOB,
KHCIIOPOJICO/ICPIKAIINX KUCIIOT, BOZOPOAHBIX COSHHEHHIN).

IIpuMeHeHne BaXHEHIINX HEMETAJUIOB U HX COCIUHCHUH.

Mertannsl. Ilonoxenue meramioB B [lepuoanueckoit cucteme xumuueckux snemeHtoB J[. M. MenneneeBa. OCOOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000J104€eK aTOMOB MeTayuioB. O0mue Gpu3ndeckre cBoiicTBa MeTayuioB. CIIaBbl METAIUIOB. DIIEKTPOXUMHUECKHN P/l HATIPSKEHUN
METAaJIoB.

XVMHYEeCKHe CBOWCTBA BaKHEHIINX METAUIOB (HATPWH, KajlWi, Kajdbl[Wi, MarHU{, aTIOMHHUH, IIMHK, XpOM, JXKEJIe30, MeIb) M UX
COEIUHEHNH.

O0mue crnocoObl MOTyYeHUs] METAIUIOB. [I[pMEHEHNE METAIIOB B OBITY U TEXHHUKE.



OKCIIepHMEHTAIBHBIE METOIBl H3YYCHUsI BEIIECTB M UX IIPEBpalleHHil: M3ydeHHe KOUIeKIHH «MeTamisl U CIUIaBBD), 00pasmoB
HEMETAJUIOB, PElICHNE SKCIEPHUMEHTAIBHBIX 3a/1a4, HAOMIOJCHNE U OIMCAHUC JIEMOHCTPALIMOHHBIX M Ja0OPaTOPHBIX OMBITOB (B3aUMOJCHCTBHE
THAPOKCUJIA ATIOMHHHMS C PACTBOPAMHM KUCIIOT M IIeIoYeii, KaueCTBEHHbIE PEAKIIMK Ha KATHOHBI METAILIOB).

Pacuérnblie 3anaun.

PacuéTel Macchl BemecTBa MM 00bEMa Ta30B [0 H3BECTHOMY KOJIHMYECTBY BEIECTBA, Macce MM 00BbEMY OJHOTO U3 yJacCTBYIONIMX B
peaKIuH BEIIEeCTB, pacuEThl MacChl (00bEMa, KOIMIECTBA BEIIECTBA) IPOLYKTOB PEAKIHH, €CIIH OJHO U3 BEIIECTB UMEET IPHMECH.

XuMus U KA3Hb

Pousib xuMuK B 00ecriedeHNH 3KOJIOTHUECKOH, SHEPreTHUeCcKoil U NuIeBol 6e30IaCHOCTH, Pa3sBUTHH MEAULMHBL. [IoHATHE O HAy4HBIX
METO/laX MO3HAHMS BEIECTB M XUMHUYECKHUX pEaKIuil.

IIpencraBnenust 06 0OLIMX HAYYHBIX IPUHIMIIAX TPOMBIIIIEHHOTO [TOJIY4Y€HUS Ba)KHEHIIINX BEIIECTB.

UYenoBek B MHpe BEHIECTB U MATEPHAIOB: Ba)KHEIIINE CTPOUTENbHBIC MaTepHalbl, KOHCTPYKIHOHHBIE MaTepHAlbl, KPACKH, CTEKIIO,
KepaMUKa, MaTepUabl s JIEeKTPOHUKHY, HAHOMATePHAIIbI, OPraHUUECKUE U MUHEPAIbHbIE yI00PSHHU.

XuMUs U 30pOBbE YEJIOBEKA: TIPaBHJIA UCIIONb30BAHMS JIEKAPCTBEHHBIX NPENapaToB, IpaBuiia OE30MaCHOTO NCIIOIb30BAHMS IPENapaToB
OBITOBOI XMMHH B IIOBCEIHEBHOM JKU3HU.

MexmpeaMeTHbIe CBSI3H.

Peanuzanust MeXIpeqMETHBIX CBsi3ell NpH U3yYeHHM OOIMmed M HeopraHmdeckod xumum B 11 Kkiacce ocymiecTBIseTcs depes
HCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U MIOHATHIL, SIBIISIOMINXCS CHCTEMHBIMH JUIS OT/EIBHBIX IIPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKJIA.

OO61iue ecTeCTBEHHO-HAYYHbIC TIOHATUS: Hay4HbIH (haKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KJIaCCU(HUKALHS, IEPUOTHIHOCTS,
HaOJI0/IeHHE, KCIIEPHUMEHT, MOIEIUPOBAHHE, H3MEPEHHUE, SIBICHUE.

®uspka: MaTepus, SHEprus, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PAAUOAKTHBHOCTb, MOJIKYJIa, SHEPreTHICCKUH
YPOBEHb, BELIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA, (PU3HIECKUE BEINYHHbI M ANHHIBI UX H3MEPEHHUS, CKOPOCTb.

Buonorus: knetka, opranusm, sKocucTeMa, ouocdepa, MaKpo- 1 MUKPOIJIEMEHThI, BUTAMUHBI, 0OMEH BELIECTB B OPraHU3ME.

T'eorpacust: MuHEpabl, FOPHBIE MOPOJIbI, IOJIC3HBIE HCKOIIAEMBbIE, TOILIUBO, PECYPCHI.

TexHomorus: XMMHYECKas NPOMBIIUIEHHOCTb, METAJLTYyprHs, INPOU3BOJCTBO CTPOUTENBHBIX MAaTEepUAloB, CEIbCKOXO3SHCTBEHHOE
IPOU3BOJICTBO, NHIIEBAsl IPOMBIIIIEHHOCTD, (hapMaleBTHYEeCKast IPOMBIIIICHHOCTh, IPOU3BOJICTBO KOCMETHUECKHX IIPEIapaToB, IIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€PHAIIOB, JJIEKTPOHHAS IPOMBIIIIICHHOCTh, HAHOTEXHOJIOT HH.



IIJIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 XUMNKU HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOCHHS OOYYAIONIMMHUCS HPOTpaMM CpEAHEro oofIero oOpa3oBaHHS
(IMYHOCTHBIM, METalpeAMETHBIM M IpeaMeTHBIM). HaydHo-MeTommueckoil ocHOBOH Iy pa3pabOTKH IIAaHHPYEMBIX Pe3yIbTaTOB OCBOCHUS
IPOTrpaMM CPeJHEro o0Iero 00pa3oBaHuUs SBISIETCS CHCTEMHO-ESTeIbHOCTHBINA TOXO.

B coOTBETCTBUH ¢ CHCTEMHO-IESATENHOCTHBIM MOAXOJOM B CTPYKTYpe JITYHOCTHBIX PEe3yJIbTaTOB OCBOCHHS IpeaMeTa «XUMHSD)» Ha
YPOBHE CPEJIHEro 001ero 006pa30BaHUs BbIACICHBI CIIELYOIIHE COCTABIIAIOMINE:

OCO3HaHHE OOYYAIOIMMHUCA POCCHUICKONW TIpa’kJaHCKOW HAEHTUYHOCTH — TIOTOBHOCTHM K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOIIPE/ICNICHUIO;

HaJIM4ie MOTHBALUY K 00y4eHHIO;

IeJIeHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOSKICHUH JIMYHOCTH Ha OCHOBE KITIOUEBBIX [IEHHOCTEH U HCTOPHYIECKHX TPAAUNui 0a30BoH
HayKH XHMHH,;

TOTOBHOCTb M CIOCOOHOCTh OOYYAOIIMXCS PYKOBOJCTBOBATBCS B CBOCH AEATENBHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH,
HPHUCYIIUMH LEJOCTHON CHCTEME XMMHYECKOTr0 00pa3oBaHHus;

HaJIM4He IPaBOCO3HAHMS YKOJIIOTHYECKOI KyJIbTYPhI X CIIOCOOHOCTH CTABUTH LIETH U CTPOUTH KU3HEHHBIE IIIAHEL

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS IpeaMeTa «XHMHS» ITOCTHTAIOTCS B CIUHCTBE y4eOHOW M BOCIHTATENIBHOH AESATENHHOCTH B
COOTBETCTBUH C T'YMAaHHCTHYECKHMH, COLHOKYJIbTYPHBIMY, JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH M HJEalaMH POCCHIICKOTO IPa)XJaHCKOTO
oOmecTBa, NMPUHATEIME B OOIECTBE HOPMAaMH M IIPaBHJIAMH IIOBEACHUS, CIOCOOCTBYIOIIMMH IIPOLECCAM CAMOIIO3HAHWS, CaMOpPa3BHTUS U
HPaBCTBEHHOTO CTAHOBJICHHS IMIHOCTH O0YYaIOIIHXCSL.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS IpeaMeTa «XHMHS» OTPaKaloT c(OPMHUPOBAHHOCTH OIBITA ITIO3HABATENHHOW M IPAKTHYECKOH
JIeATEIBHOCTH 00YYaONIMXCs [0 Pealn3aliy IPUHATHIX B O0IIECTBE LIEHHOCTEHl, B TOM YHCIIE B YaCTH:

1) rpaaaHcKOro BOCHMTAHUS:

0CO3HaHUs 00YYAIOLIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 0053aHHOCTEH, yBaXKCHHs K 3aKOHY H IIPaBOIIOPSIIKY;

IPEJICTaBICHNUS O COLHAIBHBIX HOPMaX M IPABIIIAX MEXIMYHOCTHBIX OTHOLICHHH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKO# IEATEILHOCTU HIPH CO3aHHH YUCOHBIX IIPOCKTOB, PEIICHUH YUeOHBIX U II03HABATENIbHBIX 3a/1a4,
BBITOJIHEHUM XUMHYECKHX 3KCIICPUMEHTOB,;

CIIOCOOHOCTH NOHMUMATh W IIPUHAMATh MOTHBBI, HAMEPEHHS, JIOTHKY M apryMEHTHI JPYTHX IIPH aHAJIN3€ Pa3iINIHbIX BHJOB y4eOHOI
JIeATENIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIHTAHMS:

LICHHOCTHOT'O OTHOIICHHUS K MCTOPHYECKOMY 1 HAYYHOMY HACJICUIO OTCYECTBCHHON XUMHUH;

YBa)KECHHU K IIPOLIECCY TBOPYECTBA B 00IACTH TEOPUU U NMPAKTUYECKOTO IPUMEHEHHUS XMMUH, OCO3HAHHS TOTO, YTO JOCTIXKCHUS HAYKH
€CTb pe3yJIbTaT JUINTEIBHBIX HAOI0JeHHH, KPOTIOTIIMBEIX SKCIIEPHMEHTAIIBHBIX ITOMCKOB, IIOCTOSIHHOTO TPY/a yIEHBIX ¥ IIPAKTHKOB;

MHTepeca U II03HABaTEeJIbHBIX MOTHBOB B IIOJYYCHHUH H ITOCJICAYIONIEM aHAIN3e HHPOPMALUHX O NIEPEAOBBIX JOCTIDKEHHSIX COBPEMEHHOMH
OTCUYECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIHUTAHMSI:

HPaBCTBEHHOTO CO3HAHWS, 3STHIECKOTO OBEICHNS;

CIOCOOHOCTH OLICHHUBATH CHTYAllMM, CBSI3aHHBIC C XMMHUYCCKUMHU SBICHUSMHU, U NIPHHUMATh OCO3HAHHBIC PELICHHUS, OPHECHTUPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMEI H IICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IIOBEACHUE U IOCTYIIKH CBOMX TOBAPHUINEH C MO3MIMI HPAaBCTBEHHBIX M IPABOBBIX HOPM U OCO3HaHHE
HOC/IECTBHI 3THX TTOCTYIIKOB,;

4) hopMHpOBaHHS KYJILTYPBI 310POBBII:

TIOHMMAaHHsI IEHHOCTE! 3I0pPOBOTO U 6€30I1acHOr0 00pa3a >KM3HH, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY
(hU3MIECKOMY H IICHXHYECKOMY 3/10POBBIO;

COOJTIO/ICHNS TIPABHIT OE€30MAaCHOT0 0OPAIEHHUS C BEIIECTBAMH B OBITY, IOBCEAHEBHOM JKU3HU U B TPYI0BOH IEITENHLHOCTH;

TIOHMMAaHHMsI IIEHHOCTH IIPaBIJI MHANBH/TYJILHOTO M KOJUIEKTUBHOTO 030M1acHOTO MOBEACHHUS B CHTYALISIX, YTPOXKAIOMINX 310POBBIO H
JKM3HHU JIIOJICH,

OCO3HAHWU MOCICACTBHI M HEMPHUATHS BPEAHBIX PUBBIYEK (YHOTPEOICHHUS AIKOTOJIsl, HAPKOTHKOB, KypPEHHs);

5) Tpy/10BOro BOCIHTAHMS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIENOBATENILCKON AESTENBHOCTH, OOIMIECTBEHHO IOJIE3HOH, TBOPUECKOH M IPYruX
BHJIaX JESATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YJacTHE B PEIICHIH NIPAKTHUECKHX 3a/1ad CONUAILHON HAPaBJICHHOCTH (B paMKaX CBOETO Kilacca, IIKOJIBI);

HHTepeca K MPaKTHYECKOMY H3YyYEHHIO NMpo(deccHil pa3IMyHOro pojaa, B TOM YHCIIE Ha OCHOBE IPHMEHEHHs IIPeIMETHBIX 3HaHHUHU 0
XHMMUH;

YBaKCHHMS K TPY/Iy, JTIOSIM TPyZAa H pe3yJIbTaTaM TPYAOBOH e TeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBUIYaJbHON TPAaeKTOpHM 00pa3oBaHus, Oyyliei npodeccuu U peaan3aud cOOCTBEHHBIX
JKM3HEHHBIX IIAHOB € yYETOM JIMYHOCTHEIX HHTEPECOB, CIOCOOHOCTEH K XMMHHU, HHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOrHYeCKOro BOCHUTAHMUSI:

9KOJIOTMYECKH 1IeIeco00pa3HOro OTHOMIECHHS K MPUPO/IE, KaK HCTOYHHKY CYIECTBOBAHMUS )KU3HH Ha 3eMIIe;

MOHHMaHMs TJI00ATBHOTO XapakTepa 3KOJOIMYECKHMX MPOOJIeM, BIMSHHS SKOHOMHUYECKHMX IPOLECCOB HA COCTOSIHHE IPHUPOIHOH U
COILIMATBHOM Cpebl;

OCO3HAHMsI HEOOXOAWMOCTH HCIIOIB30BAHUS JOCTWKCHHH XHMHH IS PELICHUs] BOIPOCOB PAlMOHAIBHOTO IHPHPOJONOIBE30BAHUS,

AKTHBHOTO HETPHSTHS JACHCTBUI, MPHHOCAIINX BPEA OKPYKAIOILICH MPUPOTHOI cpejie, yMEHHUs POTHO3HUPOBATh HEOIATrONpPUSTHBIC
9KOJIOTHYECKHE TOCJICACTBHS IPEANPUHIMACMbIX ICHCTBUI U IPEJOTBPAILATh UX;

HAJTMYUs PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKOI KYJIBTYPBI, OMBITA AEATEILHOCTH HKOJOIHYECKON HAIPAaBICHHOCTH,
YMEHHSI PYKOBOJICTBOBATBCS MMM B II03HABATCIbHOH, KOMMYHHKATHBHOH M COLMANBHOIl IPAKTUKE, CIOCOOHOCTH U YMCHHS aKTHBHO
MPOTHBOCTOSTH HACOJIOTUH XeMOGhOoOuH;
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7) HEHHOCTH HAYYHOTO MO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOH NPaKTHKH;

HNOHMMAaHHS cHeNU(GHUKN XHMHH KaK HayKH, OCO3HAHMS ¢€ posd B ()OPMHUPOBAHUH PAIOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHHU
LIEJIOCTHOTO NPE/ICTABICHHUsI 00 OKPYKAIOILIEM MUPE KaK O €IMHCTBE IIPUPOIbI U YEJIOBEKA, B II03HAHUM PUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH
po6IeM COXPaHEeHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMUH JUISl COBPEMEHHON IUBIIIM3AIMN: B €8 T'YMaHUCTHYECKOH HAIPaBICHHOCTH H Ba)KHOH POIIH
B CO3/aHUM HOBOW 0a3bl MaTepHalbHOIl KyJIbTYpBl, PEIICHHH T[IOOANBHBIX MPOOIEM YCTOWYMBOIO Pa3BUTHUs UEIOBEYECTBA — CHIPHEBOH,
9HEPreTUYECKOI, MHUILEBON U IKOJIOTHYECKON Oe30MacHOCTH, B PA3BUTHH MEIHULHHbI, 00CCIICUYCHHN YCIOBHI YCIIEUIHOTO TPYAA H 9KOJIOTHUECKH
KOM(OPTHO# )KH3HH Ka)KOT0 YIeHa 00IIecTBa;

€CTECTBEHHO-HAyYHOU IPAMOTHOCTH: IOHUMAHUS CYITHOCTU METOOB IIO3HAHUS, HCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIOJIE30BaTh MOydaeMble 3HAHUS JUIL aHAIN3a U OOBSICHEHNS SIBIICHUI OKPYIKAIOIIEro MUpa U IIPOUCXOAAIINX B HEM H3MEHEHHH, yMEHUS JeNlaTh
000CHOBAaHHBIE 3aKJIIOUEHHS] HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIHUXCS JAHHBIX C LETbI0 MOIyIeHUs JOCTOBEPHEIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENILHO HCIIOIb30BaTh XMMUYECKUE 3HAHUS JJI PeLIeHUs IPOOIeM B pealbHbIX KU3HEHHBIX CUTYaIUsIX;

MHTEepeca K MI03HAHUIO U UCCIIE0BATENIbCKOI IEATENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPA30BAHUIO, K AKTUBHOMY IOJIy4CHHIO HOBBIX 3HAHUH 110 XUMHH B
COOTBETCTBHUH C XKU3HEHHBIMH ITOTPEOHOCTSAMH;

HHTepeca K 0COOEHHOCTSM Tpy/ia B pa3IMYHBIX cepax NpodecCHOHATBHOI e TeNbHOCTH.

METANPEIMETHBIE PE3YJbTATbI

MertanpenMeTHble pe3ylIbTaThl OCBOCHHUS y4eOHOro NpeaMmeTa «XHMHs» Ha YpOBHE CPEAHEro oOmero oOpa3oBaHUs BKIIIOYAIOT:

3Ha4YUMBbIC 11 (POPMHUPOBAHMS MHPOBO33PEHUS OOYHAIOMIMXCS MEKAHCLUIUIMHAPHBIC (MEXIIPEIMETHbIC) OOLICHAy4YHbIC IMOHITH,
OTPAXKAIOIIME LENOCTHOCTh HAYYHOH KAapTHUHBI MHUpa U CIEUH(HKY METOAOB MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEIIIECTBO, JHEPrHs, SIBJICHHE, HPOLECC, CHCTEMa, HAy4HBIH (DaKT, MPHMHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHUs, HCCIICIOBaHHE,
HaOJIoJeHHe, H3MEPEHHe, SKCIIEPHMEHT U IPYTHE);

YHUBEpcaJbHbIe yueOHbIe qeicTBHS (II03HABATEIbHbIC, KOMMYHHKATUBHBIC, PEryJSTHBHBIC), oOecrednBaoiie GopMiUpoBaHie
(DYHKIMOHAIBHOM I'PaMOTHOCTH M COLIMAIbHON KOMITETEHIIHN 00YJarOIuXCs;

CIIOCOOHOCTH 00YJaIONINXCSI HCTIOIB30BaTh OCBOSHHBIE MEKANCIUILUIMHAPHBIE, MEPOBO33pEHUECKIE 3HAHHS 1 YHUBEPCAIbHbIE ydeOHbIe
JIEUCTBHS B IIO3HABATEJILHON U COIIMATBEHOM IIPAKTHKE.

MerTarnpeMeTHbIE PE3yJIbTaThl OTPAXKAIOT OBJIAACHHE yHUBEPCAIbHBIMY YUCOHBIMH IT03HABATEIbHBIMHI, KOMMYHHKATHBHBIMU U
PEryJIATHBHBIMU JCHCTBHAMHU.

OB/1ajenne yHUBEPCAJIbHBIMH YUeGHBIMHI 03HABATEIbHBIMH JeHCTBHIME:

1) 6a3oBble IOrMUecKHe AeiiCTBUS:

CaMOCTOATEIIBHO (hOPMYJIMPOBATH U AKTYaIH3UPOBATh IIPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

OIIPECIATh LN JEATCIbHOCTH, 3aaBasi apaMeTpbl U KPUTEPUH MX JOCTHXKEHHUs, COOTHOCHTH PE3YJIbTaThl ACSTEIBHOCTH C
IIOCTaBJIEHHBIMH LEJIMH;

HCIIONIB30BATh IPH OCBOGHUH 3HAHHIT IPHEMBI JIOTHYECKOT0 MBIIIIEHHS — BBIICIATH XapaKTepHble IPH3HAKY OHATHI U yCTaHABINBATh
UX B3aHMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHUS IS OOBSCHEHNS OTJENbHBIX (haKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH ULl KJIACCH(DHKALIMHU BEIECTB U XUMUYECKUX PEaKLIUi;

YCTaHABJINBATh HPUYMHHO-CIICJICTBEHHBIC CBI3H MEK/Y H3y4aeMbIMH SBICHUSIMHU;

CTPOHTH JIOTUYECKHE PACCYXIEHHS (MHIYKTHBHBIC, IEIyKTUBHBIC, IO AHAIOTHH), BBIBIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B
paccMaTpHBAEMBIX SBICHUSX, GOPMYITHPOBATH BHIBOIBI U 3aKIIIOUCHHMS;

HIPUMEHATh B IPOLECCE MO3HAHMS, HMCIOJIb3yeMbIC B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIM, MPEoOpa3OBBIBATH MOJCIBHBIC
TIPE/ICTaBICHHsT — XMMHIYECKHI 3HAaK (CHMBOJ) dJI€MeHTa, XuMudeckas (opMylia, ypaBHEHHE XUMHUYECKOI pEeakIUH — MPU PEIeHHH yIeOHBIX
TI03HABATENLHBIX W IPAKTHYECKHX 3a]ad, NPHMEHSITh Ha3BaHHBIC MOJENIBHBIC MPEICTABICHUS UL BBIIBICHHS XapaKTepPHBIX IPH3HAKOB
M3yJaeMBIX BEIIECTB ¥ XUMIIECKHX PEaKIHiL.

2) 6a3oBble HCCIIEA0BATEIBCKHE JeHCTBHS:

BJIaJIeTh OCHOBAMHU METOJIOB HAYYHOTO MMO3HAHUS BEIIECTB U XMMUUECKHX PEaKIIUH;

(opMynHpoBaTh LENH U 33/la4d MCCIICIOBAHHS, HCIOJB30BATh MOCTABICHHBIE M CAMOCTOSATENBHO CHOPMYIHPOBAHHBIE BOMPOCHI B
Ka4eCTBE HHCTPYMEHTA MO3HAHMS 1 OCHOBBI TS ()OPMHUPOBAHMS THIIOTE3bI [0 POBEPKE NMPABIILHOCTH BBICKA3bIBACMBIX CYKICHHI;

BIIAZeTh HABBIKAMH CaMOCTOSITENBHOTO IUIAHHPOBAHUS W IIPOBENCHUS yYEHHYECKHX OKCIEPUMEHTOB, COBEPLICHCTBOBATH YMEHHS
HaOMIoaTh 3a XOZOM IpOIlecca, CaMOCTOSTENBHO INPOTHO3UPOBATH €r0 Pe3yJsbTaT, (OpMYIHPOBAThH OOOOIICHUS W BHIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIIETOBAHNU, COCTABILITH 0O0OCHOBAHHEBII OTYET O TPOJIETIaHHOH padoTe;

nproOpeTaTh OMBIT yYEHHYECKOH MCCIIC0BATENbCKOM M IPOCKTHOH JEATENBHOCTH, MHPOSBISTH CIOCOOHOCTH M TOTOBHOCTBH K
CaMOCTOSTENIBHOMY MTOMCKY METO/IOB PELICHHS IPAKTUYECKUX 3a/1a4, IPUMCHEHHUIO PAa3IHYHBIX METOIOB MO3HAHMSI.

3) pabora ¢ unpopmanmeii:

OPHEHTHPOBATLCS B PA3IMYHBIX MCTOYHUKAX MH(OpPMayy (HayqIHO-NOIyJISIpHAS! JINTEPaTypa XUMHIECKOTO COEpPIKaHHs, CIPaBOUHbIC
nocobus, pecypchl MHTepHeTa), aHAIM3UPOBAaTh HHGOPMAIMIO PA3IUYHBIX BHIOB U (OPM IIpEACTaBICHHS, KPUTUYECKH OLECHHBATH €&
JIOCTOBEPHOCTB U HETIPOTHBOPEYHBOCTE;

(hopMyTHpOBaTH 3aMPOCHl U MPUMEHATH PA3IMYHBIC METOABI MPH MOHCKE W 0TOOpe MH(OPMAIHH, HEOOXOAUMON ISl BBIMOIHEHHUS
y4eOHbIX 3a1a4 ONpPE/eIEHHOrO THIIA,

npuoOperath OMBIT HCHOJb30BaHMS MH(POPMAIMOHHO-KOMMYHHKATHBHBIX ~TEXHOJOTMH M Pa3IMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUpATh ONTHMAIbHYIO (GopMy HpeacTaBieHuss HHYOPMAIUU (CXeMBI, TpaduKH, THarpaMMbl, TaOJIHIbl, PUCYHKH H
ApyTHE);

HCIOJIb30BATh HAYYHBIH SI3bIK B KAYECTBE CPEICTBA IPH pabOTe C XUMUYECKON HH(pOPMALUEeil: TPUMEHSTh MeXIpeMeTHbIe (pusndeckne
U MaTeMaTH4YeCKHe) 3HAKH ¥ CUMBOJIBI, GOpMyIIbl, a00OpeBHATYpbI, HOMEHKIIATYPY;

UCIIONB30BATh U IPE0OPa30BEIBATh 3HAKOBO-CHMBOJIMYECKUE CPEACTBA HATTIIHOCTH.

OBj1aJeHNe YHHBEPCATHLHBIMH KOMMYHUKATHBHBIMH 1€l CTBHSIMU:

3aJ1aBaTh BOIPOCHI IO CYLIECTBY OOCY)KIaeMOil TeMBI B XOJ€ JHANOra W/WIH AUCKYCCHH, BBICKA3bIBATh UJICH, (OPMYJIHPOBATE CBOU
HPEJIOKCHHST OTHOCUTEIBHO BBIMOIHCHHS IPEATOKCHHOM 3a1a4H;

8



BBICTYIIaTh C Mpe3eHTalUedl pe3ylbTaToB I03HABATEIbHOH AEATEIBHOCTH, IOJTYyYEHHBIX CaMOCTOSTENbHO MM COBMECTHO CO
CBEPCTHUKAMH TIPH BBIMOJIHEHHH XUMHYECKOTO SKCIICPUMEHTa, MPAKTUYECKON PadOTHI IO HCCIENOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3aryy y4eOHOro npoekTa i (JOpMyITHPOBaTh BHIBOJIBI IT0 PE3YJIbTaTaM MPOBEJEHHBIX UCCIICAOBAHMI ITyTEM COTIACOBAHHS TO3HUIHIL B X0JE
00CyX/eHHs 1 0OMEHa MHEHUSIMIL.

OB1aJieHHe YHHBEPCAJbHBIMH PeryJIsiTHBHBIMH el CTBHSIMH:

CaMOCTOSITENIBHO IJIaHUPOBATh U OCYIECTBIIATH CBOIO [I03HABATEIbHYIO AESTEIbHOCTD, ONPEeILsis e€ LelIH U 3a1a4l, KOHTPOJIUPOBATh U
0 Mepe HeoOXOMMOCTH KOPPEKTHPOBATh MPEIaracMblil aIrOpUTM ASHCTBUH IPH BHINIOIHEHUH Y4eOHBIX H MCCIICI0BATEIBLCKHUX 3a/1a4, BBIOHPATh
HaunboJee 3¢ ek THBHBIH c0co0 UX pelIeHHs ¢ y4ETOM MOJIyYeHHs HOBBIX 3HAHHUM O BEIECTBAX U XUMHYECKHX PEaKI[HsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH IEATEILHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIbTATHI
10 KJIACC

IIpenmeTHBIE pe3yabTaThl OCBOCHHMS Kypca «Opranudeckast XHMHSD) OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUH O XUMUYECKOH COCTABILIOIEH €CTECTBEHHO-HAYYHON KapTHHBI MHpA, POIU XUMHUH B IIO3HaHUU
SIBJICHUH TPHPOJBI, B (OPMUPOBAHUU MBIIUICHUS U KyJIbTYphl JHYHOCTH, €€ (yHKIMOHAILHOW TIPaMOTHOCTH, HEOOXOAMUMOHU JUIS pELICHUS
MPaKTHYECKHX 334 ¥ KOJIOTHIeCKH 000CHOBAHHOTO OTHOLIEHHUS K CBOEMY 310POBBIO M IPHPOJHOH Cpefe;

BJIaJICHHE CHCTEMOM XMMHYECKUX 3HAHHH, KOTOpask BKIIOYAEeT: OCHOBOIIONATAIOIIUE TIOHATHS (XUMHUIECKHUI DIEMEHT, aTOM, YJICKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPULIATEIBHOCT, XUMUYECKas CBA3b, CTPYKTYpHas GopMyJia (pa3BEPHYTAs U COKpalIEHHAs),
MOJIb, MOJISIPHASI Macca, MOJLIPHBII 00BEM, YIIIepOIHBIH CKeneT, PyHKIHOHAIbHAS TPYIIa, PafuKal, H30MepHUs, H30MePbl, TOMOJIOTHYECKHI PS X,
TOMOJIOTH, YTJICBOJOPOABI, KUCIOPOX M a30TCOAEp)KAllHe COSJHHEHHs, MOHOMEp, MHOJIIMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCIIMHEHMS); TEOPHH U 3aKOHBI (TEOpUs CTPOEHHsI OpraHmdeckux BemecTB A. M. BytmepoBa, 3akoH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIHYECKHI S3bIK XHMMH; MMPOBO33PEHUYECKHE 3HAHUS, JICXKAIHe B OCHOBE IIOHMMAHHs HNPUYMHHOCTH U CHCTEMHOCTH
XMMUYECKUX SBJICHUH, (aKTONIOrHYECKUe CBEACHHS O CBOIICTBAX, COCTABE, MIOTYyYCHHHU 1 OE30I1aCHOM HCIIONb30BAaHHU BaXKHEHIIINX OPraHU4eCKUX
BEIIECTB B OBITY M IPAKTUYECKOMN JESATEIBHOCTH YEIOBEKa,

cOpMHUPOBAHHOCTE YMEHHH BBISBIATH XapakTEPHbIC MPU3HAKM MOHATHI, YCTAHABIMBATH HX B3aMMOCBSA3b, HCIIOJIB30BATH
COOTBETCTBYIOIIHE IOHSTHS IIPU OIMCAHUU COCTaBa, CTPOCHUS M IPEBPAILICHUH OPraHNYECKHX COCINHEHNIT;

copMHUPOBAHHOCTD YMEHHUH HCIIOJIB30BAaTh XUMUUECKYIO CUMBOJIHKY Ul COCTABICHHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOIA,
COKPAIIEHHOIT) (OPMyJ1 OpPraHMYECKHX BELIECTB M yPABHCHMI XMMUYECKUX PEaKLUH, U3rOTAaBINBATh MOJEIH MOJICKYJ OPraHHYECKHUX BEIICCTB
JUISL. WIUTIOCTPALNK UX XUMHYECKOTO U HPOCTPAHCTBEHHOTO CTPOCHHS;

c(pOpMUPOBAHHOCTh YMEHHH YCTaHABIMBATh IPUHA/UIC)KHOCTh H3YYCHHBIX OPraHWYECKUX BEIIECTB 0 MX COCTaBY M CTPOCHHIO K
ompeIeIEHHOMY KJIacCy/TpyIie COeAMHEHUH (YTIIeBOOPOIbI, KUCIOPO M a30TCOAEpIKAIHe COSIUHEHHNS, BEICOKOMOJIEKYIIIPHBIE COSIMHEHHS),
aBaTh UM Ha3BaHMSI IO cucreMarmdyeckoil HomeHkiarype (IUPAC), a Taxke NMpHBOAUTH TPUBHAIBHBIC HA3BaHUS OTIEIBHBIX OPraHHYSCKUX
BEIIECTB (ITUIICH, NPOINUICH, ALETHICH, 3THICHIIIMKONb, INIMUEPHH, (eHol, GopMalbIerui, aleTaibIernl, MypaBbuHas KHUCIOTa, YKCyCHAs
KHCJIOTA, OJICHHOBAsI KMCJIOTA, CTEapHHOBAst KMCIIOTa, IJII0K03a, (ppyKTO3a, KpaxMall, LeJUII0103a, TIIUIHH);

copMHUPOBAHHOCTE YMEHHUs OHPEACIATh BHUABl XHMHYECKOH CBS3M B OPraHMYECKHX COCAMHCHMSX (OAMHAPHBIC M KpaTHBIC);

c(OpMUPOBAHHOCT YMEHUS NMPUMEHATH IOJIOXKCHUsSI TEOPHH CTPOSHHMS OpraHmdeckux BemecTB A. M. BytiepoBa mis oObsicHeHHS
3aBHCHMOCTH CBOMCTB BEILECTB OT MX COCTABA U CTPOCHMSI; 3aKOH COXPAHEHHUsI MACChI BEIIIECTB;

c(pOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOCHHE, (PU3MIECKHE M XMMHIECKHE CBOWCTBA THUIMYHBIX IIPECTaBUTENCH
Pa3INYHBIX KJIACCOB OPTaHUUYECKHX BEIECTB (METaH, dTaH, THIICH, IIPOINWIEH, alleTHiIeH, Oyranuen-1,3, MetiiOyranuen-1,3, 6eH30I1, METaHOI,
9TaHOJI, STHICHIJIMKOJb, TIINIEPHH, (EeHOI, aleTaabIeril, MypaBbHHAasl U YKCYCHasl KHCIIOTHI, TTI0K03a, KpaxMall, [eJUTI0I03a, aMUHOYKCYCHasI
KHUCJIOTA), WUIIOCTPHPOBATh TCHETHYECKYIO CBS3b MEXAY HHMH YPaBHCHHSMH COOTBETCTBYIOIIMX XMMHYECKUX PEAKIMil C HCIHOIb30BAHUEM
CTPYKTYPHBIX GOpMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BAaTh HCTOYHHKH YTIIEBOJOPORHOTO CHIPbs (He(Th, NMPHUPOMHBINA ra3, Yroib), CIIOCOOBI HX
nepepaboTKU ¥ MPaKTHYECKOe IPUMEHEHHE IPOIYKTOB NepepaboTKy;

copMHUPOBAHHOCTD YMEHHIT IPOBO/IUTH BBIYHCICHNUS [0 XHUMUYCCKHM yPaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA
WM IPOJTYKTA PEaKIUH 110 H3BECTHEIM Macce, 00bEMY, KOJIMIECTBY OJJHOTO U3 HCXOJHBIX BEIECTB MM IPOIYKTOB PEaKINH);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJETh CHCTEMOIl 3HaHMII 00 OCHOBHBIX METOJAX HAyYHOIO MO3HAHMS, WCIONB3YyeMBIX B XUMHH IIPH
M3y4YeHHH BEIIECTB U XMMHUYECKHX SBICHUH (HaOJIfoIeHNe, H3MEpeHHe, SKCIIEPIMEHT, MOJISIINPOBaHNUE), HCIIOJIL30BATh CHCTEMHBIC XHMHIECKHE
3HAHMS JUTS IPUHATHS PEIICHNH B KOHKPETHBIX )KHU3HEHHBIX CUTYaLHsIX, CBA3aHHBIX C BEIECTBAMU U HX MPHMECHEHHEM;

c(OPMHUPOBAHHOCTh YMEHHMH COOJIOATh MpaBHJa MOJIB30BaHHMS XUMHYECKOW MOCYIOM M J1abopaTOpHBIM O0OpPYJIOBaHUEM, a TaKXKe
HpaBHIIa 0OpaIIeHNs ¢ BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIIMSIMH 10 BHIITOJIHEHHIO JIAO0PATOPHBIX XUMHUYECKUX OIBITOB;

c(pOpMUPOBAHHOCTh YMEHHIl IUIAaHUPOBATH U BBINOJHATH XUMHUYECKHH OSKCIIEPHMEHT (IPEBPAIEHHs OPraHWYECKUX BEIIECTB IIPH
HarpeBaHMY, IOJyYeHHE OTIJIEHa M H3YYeHHE ero CBOWMCTB, KAaUeCTBEHHBIC PEAKINH OPraHHYECKHX BEIIECTB, ICHATYpaIHs ONKOB IIpU
HarpeBaHMY, IIBETHBIE PEaKIIUU OEIKOB) B COOTBETCTBUH C NIPaBHIAMU TEXHUKH 0€30IIaCHOCTHU IPU OOpalIeHNH C BEIECTBAMHU H JTA00PAaTOPHBIM
000py/I0BaHHEM, MPEICTABIATH PE3YJIbTAaThl XMMUYECKOTO OSKCIEPHMEHTa B (OpMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX pPEaKLUi U
(hopMyHpOBaTh BBHIBOZBI HA OCHOBE 3TUX PE3yJIbTATOB;

copMHUPOBAHHOCTD YMEHHH KPUTHYECKU aHAIH3UPOBATh XUMUYECKYI0 HH(OPMAIIHIO, HOTy4aeMyO U3 Pa3HBIX HCTOYHHKOB (CPEaCTBa
MaccoBoii napopmarmy, iHTepHeT 1 Apyrux);

c(OpMUPOBAHHOCTh YMECHUH COOJMIOAATH MPaBHIa SKOJOTHYECKH ILIeJIeCOOOPa3HOTO MOBEJICHHS B OBITY U TPYIOBOH IESTEIEHOCTH B
LEIIX COXPAHEHWsS CBOErO 3I0POBbS M OKpY)KAroUleil HPHPOJHON Cpelsl, OCO3HABATh ONACHOCTh BO3JACHCTBUS HA JKHBBIC OPraHH3MBI
OmpeeaEHHBIX OPraHNYECKHX BEIIECTB, MOHUMasi CMbIcH nokasatest [1JIK, moscHsTh Ha mpuMepax CrocoObl YMEHBIICHHUS U IPeJOTBPAIICHHS
UX BPEIHOTO BO3/ICHCTBUS HAa OPraHM3M YeI0BEKa;

JU1s 00y4aloNMXCs ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE NMPHMEHSATh 3HAaHMS 00 OCHOBHBIX JOCTYIHBIX METOZAaX
MIO3HAHMS BELIECTB U XUMUUECKHUX SIBICHHH;

UL CIIETIBIX M CTa00BHASAIIMX 00YUaIOIUXCS: YMEHUE HCIIOIb30BaTh pebeyHO-TOUeUHyIo cicTeMy 00o3HadeHuit JI. bpaiins s 3anucu
XUMHYECKHX (OpPMYIL.



11 KJIACC

IIpenmeTHBIE pe3yabTaThl OCBOCHHS Kypca «O0Imast 1 HeopraHHIecKast XUMUsD» OTPaXkKaroT:
chopMHUPOBAHHOCTD NPEJCTABICHNH: 0 XUMHYECKOIl COCTABIIAIOIICH €CTECTBEHHO-HAYYHOH KapTUHBI MHpA, POJIN XUMHHU B IIO3HAHUH
SBJIICHUI PUPOABI, B (OPMUPOBAHHM MBILUICHUS M KyJbTYPbl JUYHOCTH, €€ (DyHKIHOHAIBHOI I'PaMOTHOCTH, HEOOXOAMMOM Ul pelIeHus
HPAKTUYECKUX 3a/1a4 U IKOJIOIHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IIPUPOJIHOM cpefe;
BIIaJICHUE CHCTEMON XMMUUYECKHUX 3HAHUH, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAIONINE MTOHATHS (XMMHYECKUIT 2JIeMEeHT, aTOM, H30TOII, S-,
p-, d- 2IEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIA, MOJIb, MOJISIPHBIH 00BEM, BAJICHTHOCTD, JJIEKTPOOTPULIATEILHOCTD, CTENICHb OKUCIICHHS,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, METaJUTMYECKas, BOJOPOIHAs), KPHCTA/UIMYECKasl PeIETKa, THIIBI XUMUYECKUX DPEaKIHil, pacTBOp,
3JIEKTPOJIUTHI, HEDTIEKTPOIHTHI, HIEKTPOIUTHYECKAs IUCCOLMALIUS, OKUCIUTEIIb, BOCCTAHOBUTEIIb, CKOPOCTh XUMHUYECKOH peakluH, XUMUYECKOe
PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS 3JIEKTPOIUTHYECKON TUCCOLMAlY, neproarnueckuii 3akoH [1. . MeneneeBa, 3aKOH COXPaHEHUS! MacChl
BELIECTB, 3aKOH COXPAHEHHMS M HPEBPAIEHHs SHEPrHU IPU XUMHYECKMX DPEeaKLHsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SA3BIK XUMUH,
MHpPOBO33pEHUECKHE 3HAHUS, JIEXKAIHE B OCHOBE IIOHMMAHHS IPUYMHHOCTH U CHCTEMHOCTU XUMUYECKHUX SIBJICHUH, (JaKTOIOTHYECKUE CBEICHUS O
CBOICTBaxX, COCTaBe, MONYYCHUH H 6e30MaCHOM HCIIONB30BAHUN BayKHEHIINX HEOPraHMYECKHX BEIIECTB B OBITY M MPAaKTUYECKOU AESTEIBHOCTH
YEII0BEKa;
cOpMHUPOBAHHOCTE YMEHHH BBIABIATH XapaKTEPHbIC IPU3HAKM MOHATHI, YCTAHABIMBATH HX B3aMMOCBSA3b, HCIIOJIB30BATH
COOTBETCTBYIOIUE IOHSTHS IIPU OMMCAHHU HEOPTAHHMYECKUX BEILECTB U X IPEBpPaleHHUI;
c(hOpMUPOBAHHOCTE YMEHHI HCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISL COCTAaBICHUS (DOPMyJI BEIIECTB M ypPaBHEHHI XMMHYECKUX
peakimii, cucrematndeckyro Homenknarypy (IUPAC) u tpuBnanbHbie Ha3BaHHS OT/ACIBHBIX HEOPraHMYECKHX BEIIECTB (YrapHBIi ra3, YIICKUCIIBINA
ras, aMMHaK, TaléHas U3BeCTb, HeralméHas U3BeCTb, IUThEBAs COJa, UPUT H APYTHUE);
c(opMUPOBAHHOCTb YMEHHUH OINpeNeNATh BaJEHTHOCTb M CTEHEHb OKHUCICHHS XUMUYECKHX DJIEMEHTOB B COEJUHEHHAX PAa3IMYHOIO
COCTaBa, BUJl XUMHYECKOH CBA3U (KOBaJIEHTHAs, HOHHAs, METAJUINYeCKasi, BOJOPOAHAs) B COCAMHEHUSX, THI KPUCTAIUIMYECKOH peIéTKI
KOHKPETHOT'O BEIIIeCTBA (ATOMHasI, MOJIEKYJIIPHAs,, HOHHASI, METaJUIMIEcKas ), XapaKkTep cpe/bl B BOJHBIX PaCTBOpaX HEOPIraHMIECKNUX COeUHEHHI;
c(hOpMUPOBAHHOCTh YMEHHH YCTaHABIMBATh IIPUHA/UICKHOCTE HEOPraHMYECKHX BEIIECTB IO HX COCTaBy K ONpENEeIEHHOMY
KJIaccy/Tpynie COeUHEHH (IIpocThle BENIeCTBA — METAJUIBI M HEMETAJUIbl, OKCHIbI, OCHOBAHUS, KHCJIOTHI, aM(OTEpHbIE THIPOKCHUABI, COJN);
c(OPMHUPOBAHHOCTh YMEHHH PACKpPBIBATh CMbICI nepuoandeckoro 3akoHa JI. V. MenzaeneeBa u JeMOHCTPUPOBATH €r0O
CHCTEMaTH3HUPYIOLIYI0, 00BICHUTEIBHYIO H IPOTHOCTHYECKYIO (ByHKIINH;
chopMUPOBAHHOCTH YMEHHII XapaKTEePH30BaTh dIEKTPOHHOE CTPOCHNE aTOMOB XMMHYECKHX 31eMeHTOB 1-4 nepuonos Ileprommaeckoii
CHCTeMbI XHMHUYeCKHX ayeMeHToB JI. Y. MeHneneeBa, UCHONB3Ys MOHITHS «S-, P-, (-37€KTpPOHHBIE OpOHMTAINY, «IHEPIeTHYECKHE YPOBHMY,
OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHIECKHX 2JIEMEHTOB M UX COCAMHEHUH IO NeproiaM U rpynmam Ilepuoamdeckoil cHCTeMsl
XuMHU4IecKuX deMeHnToB J{. V. Meneneena;
c(OPMHUPOBAHHOCTh YMEHMH XapaKTepU30BaTh (ONUCHIBATH) OOLIME XMMHUYECKME CBOWMCTBA HEOPraHMYECKHX BEIIECTB Pa3IMYHbIX
KJIaCCOB, IOATBEP)KAATh CYILIECTBOBAHUE T€HETUUECKOI CBA3H MEXIy HEOPraHUUECKUMH BEIIECTBAMHU C TIOMOILBIO YPABHEHHI COOTBETCTBYIOIIHX
XUMUYECKHUX PEaKlui;
copMHUPOBAHHOCT YMEHUS KJIACCUDHIMPOBATh XUMHYCCKHE PEAKI[MH 10 Pa3IM4YHbIM IIPU3HAKAM (YHCIy M COCTaBy pearupyrolux
BEIIECTB, TEIUIOBOMY 3P (EKTy peaKiii, H3MCHEHHIO CTEIICHEH OKHUCIICHUS SIEMEHTOB, 0OPaTUMOCTH PEaKIMH, y4aCTHIO KaTaIu3aTopa);
cOopMHPOBAHHOCTb YMEHUH COCTABILATh yPAaBHEHUS PEaKIHi PAa3IMIHBIX TUIIOB, IOJIHbIE U COKPALIEHHBIE YPAaBHEHHUs peaKlnil HOHHOIO
00OMeHa, YUUTBIBAs yCIIOBUS, IIPH KOTOPBIX 9TH PEAKIUU UIYT IO KOHIA;
c(hOpMUPOBAHHOCTh YMEHHUH IPOBOJHUTH PEAKIHH, ITOATBEPIKIAIOIINE KaueCTBEHHBIH COCTaB Pa3IMYHBIX HEOPTaHMYECKHX BEILECTB,
PpacIo3HaBaTh ONBITHBIM ITyTEM HOHBL, TPUCYTCTBYIONINE B BOJHBIX PACTBOpaX HEOPTaHMIECKHX BEIECTB;
c(pOpMUPOBAHHOCTh yYMEHHI pPacKpbIBaTh CYIIHOCTh OKHCIHTEIHFHO-BOCCTAHOBHUTENBHBIX pEAKIHH IOCPEICTBOM COCTABIICHUS
2NIEKTPOHHOTO OanaHca 3THX PeaKIUii;
chopMUPOBAHHOCTb YMEHUH OOBACHATH 3aBUCHMOCTb CKOPOCTH XMMUYECKON PeaKIHU OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEICHHs
XHMHYECKOT0 PaBHOBECHS B 3aBHCHMOCTH OT BHeIIHero Bo3jercTBus (mpuanu Jle lllatense);
copMUPOBAHHOCTh YMEHHIl XapaKTepH30BaTh XUMHUYECKHE IIPOLECCHI, JeXAaIlde B OCHOBE MPOMBIIIIEHHOTO IOIyYCHHs CepHOU
KHCIIOTBI, aMMHaKa, a Takxke c()OpMHPOBAHHOCTH IPEACTABICHIH 00 OOIIMX HayYHBIX NPHHIMIAX U SKOJOTHYECKHX IpobiieMax XUMHYECKOTO
TIPOU3BOJICTBA;
c(hopMUPOBAHHOCTH YMEHHH IPOBOJIUTH BEIYHUCIICHHS C HCIIOJIHb30BAaHUEM ITOHATHS «MacCOBas HOJIS BEIIECTBA B PACTBOpPE», 0OBEMHBIX
OTHOLIECHHUH Ta30B IPHU XMMHYECKUX PEaKIHAX, MacChl BEIECTBA WIH 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce MU 00bEMY
OJIHOTO M3 y4acCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOro 3¢ dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHUsI MAaCChI BEIECTB, MPEBPAILCHHS U
COXpaHEHUsI PHEPTHU;
c(hpOopMUPOBAHHOCTh YMEHHII COOMIONATh IIpaBmJia MOJB30BAHMS XMMHYECKOH IOCYHOH M JIabOpaTOpHBIM O0OpYJOBAaHHEM, a TaKKe
TIpaBHIIa OOPAICHNUS C BEIIECTBAMH B COOTBETCTBHHU C HHCTPYKIMSMH I10 BEIIIOTHEHHIO JTA0OPATOPHBIX XUMHYIECKHX OITBITOB;
c(hpopMUPOBAHHOCTH YMEHHI! INITAaHUPOBATH U BHIOJIHATE XUMHUECKHH SKCIIEPHMEHT (pa3JIoxKeHne NepoKCHIa BOIOPO/ia B IIPUCYTCTBHA
KaTaJN3aTopa, OIpeeNIeHHe CPebl PACTBOPOB BEIIECTB € IIOMOIIbIO YHHBEPCAILHOTO HHIUKATOPA, BIMSHUE Pa3IUIHbIX (HaKTOPOB Ha CKOPOCTh
XHMHYECKOH PeakKI[Hy, peakIui HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIUM Ha Cynb(aT-, KapOOHAT- M XJIOPHI-aHHOHBI, HA KATHOH aMMOHUS,
pellleHne HKCIEepPUMEHTANbHBIX 3a4a4 10 TeMaM «Mertamisy H «HeMeTamnsl») B COOTBETCTBHM C NpaBHIAMU TEXHHKH O€30IaCHOCTH IIpU
oOpalieHNH C BeIIeCTBAMU M JIaOOpaTOpPHBIM OOOPYIOBaHHMEM, IPEACTABITH Pe3yJbTaThl XMMHYECKOIO SKCIIEpHMEHTa B (opMme 3ammcu
YpaBHEHHH COOTBETCTBYIOIINX PEakii 1 GOpPMyIMPOBATh BHIBOJBI HA OCHOBE 3THX PE3YJIbTAaTOB;
chopMUPOBAHHOCTD YMEHHI KPUTHUECKH aHAIM3UPOBATh XHMHIECKYI0 HHGOPMAIIHIO, NIOTyIaeMyI0 U3 Pa3HbIX HCTOYHHKOB (CPEACTBA
MaccoBOi KOMMyHHUKaIMH, VIHTEpHET U APYTHX);
c(hOpMUPOBAHHOCTh YMEHUH COONIONATH MPaBHJIa KOJOTHYECKH LeJIeCO00pa3HOro MOBEACHUS B OBITY M TPYHOBOW AESITEIBHOCTH B
LEIX COXPAHEHUs CBOErO 3I0POBbS M OKPYXKArOLIEH HPHPOIHON Cpelbl, OCO3HABATH ONACHOCTH BO3JCHCTBHS HA JKMBBIC OPraHHM3MbI
ompeeIEHHBIX BEIIECTB, MOHUMas cMbIch mokasatens [1/IK, moscHATs Ha mpHMepax CIOCOOB! YMEHBIICHHS U NPEAOTBPAIICHUS] UX BPEIHOTO
BO3/CCTBUS Ha OPTaHU3M YCTIOBEKA;
UL 00y4JaroIUXCsl ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 30POBBSI: YMEHHE NPUMEHATH 3HAHHS 00 OCHOBHBIX JOCTYHHBIX METOIAX
MO3HAHMS BEIIECTB U XUMUUECCKUX SBICHHH;
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UL CTIETIBIX U CTA0OBHIAIINX 00YUAIONIUXCS: yMEHHE HCIOIb30BaTh pelbeHO-TOUeUHYI0 CUCTeMy 00o3Hauenuii J1. bpaiing s 3anucu
XUMUYECKUX (hopMyII.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosuyecTBO 4acoB

Ne HaunmeHoBaHue pa3jesioB U JJIeKTPOHHBbIE (IH(POBHIE)
KoHnTtpoabHbIe IIpakTnyeckue
n/n TEM MPOorpaMmbl Bceero o0pa3oBaTe/ibHbIE pecypehl
padoTsl padoThI
Pa3pen 1. TeopeTHueckue 0CHOBBI OPraHUYecKOii XHMHHU
I o
peHMe;::ratheZ?H https://www.yaklass.ru/

11 XIIMUH. 7 €OpHil CTPOCHHI . 3 https://uchi.ru/ https://home-
OPraHu4eCKuX COCIUHECHUU SChOOl internet
A. M. Bytnepoa =

Hroro no pasneny 3
Paznen 2. YrieBoaopoabt
be b HbE VIeBOAODOLEL https://www.yaklass.ru/

2.1 pea Y AOpoR 2 https://uchi.ru/ https://home-

— aJIKaHbI .
school.internet
HenpenenbHbie https://www.yaklass.ru/

2.2 YIJIEBO/IOPO/IBI: AJIKEHBI, 6 1 https://uchi.ru/ https://home-
aJIKaINCHBbI, AIKUHBI school.internet
ADOMATHIECKHE https://www.yaklass.ru/

23 P BOONO 2 https://uchi.ru/ https://home-
YIIICBONOPOALE school.internet
IIpupo/HbIe HCTOYHUKH https://www.yaklass.ru/

2.4 YTJIEBOIOPOJIOB U HIX 3 1 https://uchi.ru/ https://home-
nepepaboTKa school.internet

Hroro mo pazaeny 13
Pa3znen 3. Kuciopoacoaep:kaniue opraHu4ecKne coeInHeHus1
https://www.yaklass.ru/
31 Crnptsl. Oenoun 3 https://uchi.ru/ https://home-
school.internet
Anservst. KanGoHoBse https://www.yaklass.ru/

3.2 AICTHIBL Rap 7 1 https://uchi.ru/ https://home-

KHCIOTBL. CIOXKHBIE d(PUpPBI .
school.internet
https://www.yaklass.ru/

33 VrieBo st 3 1 https://uchi.ru/ https://home-

school.internet
Hroro mo pazaery 13
Paa}]en 4, A30Tco;1epmaume OpraHu4ecKue CoOeIHHCHU A
AMHHEL AMUHOKHCIOTEL https://www.yaklass.ru/
4.1 ’ ’ 3 https://uchi.ru/ https://home-
benku B
school.internet
HWroro no paznery 3
Paa}]en 5. BblCOKOMOJ'leKyJIﬂprle COCeIUHEHUS
Mnacraaccss. Kaveave https://www.yaklass.ru/

51 TTACTMACCEL. BAYTyKH. 2 https://uchi.ru/ https://home-
Bosokna i

school.internet
Hroro mo pazaery 2
OBIIEE KOJIMYECTBO YACOB I10 34 2 2

IMIPOI'PAMME
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11 KJIACC

KosuyecTBO 4acoB

Ne HaunmeHoBaHue pa3jesioB u JJieKTpOoHHbIE (LM POBBIE)
KonrtpoabHbie IIpakTnyeckue
n/n TeM MPorpaMMsbl Bcero o0pa3oBaTebHbIE PeCypehl
pa6oTsI padoThI
Pa3nen 1. Teopernueckne 0CHOBBI XHMHH
CTpoeHHe aTOMOB.
Tlepuoanueckuii 3aK0H U https://www.yaklass.ru/
11 Tleproauueckas cuctema 3 https://uchi.ru/ https://home-
XUMHYECKHUX dj1eMeHTOB JI. W. school.internet
Menpeneesa
CrpocHue B Ba https://www.yaklass.ru/
1.2 POCHHE BeffiecTea. 4 https://uchi.ru/ https://home-
MHoroo0pasue BeuecTs -
school.internet
https://www.yaklass.ru/

1.3 XuMHUYECKHE peaKkuu 6 1 1 https://uchi.ru/ https://home-

school.internet
Hroro no pasneny 13
Pa3nen 2. Heoprannveckasi Xumusi
https://www.yaklass.ru/

21 Merauibt 6 1 https://uchi.ru/ https://home-
school.internet
https://www.yaklass.ru/

2.2 Hemertaiust 9 1 1 https://uchi.ru/ https://home-
school.internet

CBs3b HEOPraHMYECKUX U hutps: /A, yaklass.ru/
2.3 P 2 https://uchi.ru/ https://home-
OPraHn4eCKuX BEIICCTB .
school.internet
Hroro no pazueny 17
Pa3nen 3. Xumus v Ku3Hb
https://www.yaklass.ru/

3.1 XuMust ¥ KU3Hb 4 https://uchi.ru/ https://home-

school.internet
HWroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34 5 3
TTIPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O NPOLECCA
OBSI3ATEJIbHBIE YUYEBHBIE MATEPHAJIBI JUIS1 YYEHUKA

* Xumwus, 11 knace/ Pynsutuc I'.E., ®enpaman O.T., AkunonepHoe oomectBo «M3natenseto «IIpocemenue»

* Xumus, 10 xnace/ Pymsutuc I'.E., @enpaman @.I'., AkimonepHoe obmiectBo «M3aatenbetBo «IIpocBemiennes

METOJUYECKHE MATEPUAJIBI JUISA YUUTEJIA
xumus, 1 0xnace Pymsuruc I'.E, Iloypounsie pa3paboTku ypoKoB

xumus, | 1knace Pymsutuc I'.E ,IToypouHblie pa3paboTKi ypOKOB

LHAPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
https://www.yaklass.ru/ https://uchi.ru/

https://home-school.internet
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