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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1Mo XMMHM Ha YpOBHE CpPEIHEro o0IIero oopasoBanus pazpadorana Ha ocHoBe DepepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 oOpaszoBanuu B Poccuiickoii deneparnum», TpeOOBaHUI K pe3ylbTaTaM OCBOSHHs (helepanbHOi 00pa30BaTENIbHON MPOTrpaMMbl CPETHETO
obmero obpaszoBanus (POII COO), nmpexacraBieHHbIx B PenepaqbHOM rocynapcTBeHHOM oOpaszoBaTenbHOM cranaapre COO, ¢ ydérom
Konuenuuu npenoaasanus yaeOHOro npeamera « Xumus» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoit denepanyu, peannsyonMxX OCHOBHbIE
o0Opa3oBaTesIbHBIE TPOTrPaMMBbI, U OCHOBHBIX TOJIOkeHUH «CTpaTerun pa3BuTusl Bocriutanus B Poccuiickoit @enepanun Ha nepuoy a0 2025 roga»
(Pacnopsioxenue IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOAOB K pa3pabOTKe IpOorpaMMbl MO XMMHH, K ONPEIECICHHUI0 OOILIel cTpaTeruu oOydyeHUs, BOCIUTAHUS U Pa3BUTUA
oOydJaronuxcsi cpeacTBaMu ydeoHoro mpenmera «Xumus» st 10—11 kimaccoB Ha 60a30BOM YpOBHE COCTaBHMJIM KOHIIETITYaJIbHBIC ITOJIOKECHUS
@I'OC COO o B3anMO00YCIOBICHHOCTH 1IeNIeH, colepKaHusl, Pe3yJIbTaTOB 00yUYeHHs U TpeOOBAaHUH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IMOJIy4aeMO€ BBITYCKHHUKAMHU O0I1€00pa30BaTeIbHON OpraHMU3allM, SBISETCS HEOThEMJIEMOW YacThbiO HX
o0pa3oBaHHOCTH. OHO CIYXKHUT 3aBEpIUAOLIMM JTAllOM peaju3allMd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUYEBBIX IIEHHOCTEH,
NPUCYIINX IEJOCTHOM CHCTEME XHMMHUYECKOro o00pa3oBaHMsA. OTH IIEHHOCTHM KacaroTCs TO3HAHUS 3aKOHOB MPUPOABI, (HOpMUPOBAHHS
MHUPOBO33PEHUS U O0LIEH KyIbTYypbl YEJIOBEKA, a TAKXKe IKOJOIMUECKM OOOCHOBAHHOTO OTHOLIEHMS K CBOEMY 3JI0POBBIO M IPUPOAHOH cpere.
Peanusyercs xumuyeckoe oOpa3oBaHuEe O0YYarOIIUXCs HA YPOBHE CPEJHEro oOIero o0pa3oBaHMs CpeiCTBAaMHU Y4eOHOIro MmpeaMmeTa «XUMUs»,
COJIEpKaHWE U TIOCTPOCHHE KOTOPOTO ONpEACNICHB B MPOTpaMMe MO XMMHHU C YYETOM CIEHU(PHUKA HAyKH XUMUH, €€ 3HAYCHHs B MO3HAHUU
IPUPOABl U B MaTepUAILHOM JKM3HU OOILIECTBA, a TaKKe ¢ Y4ETOM OOIIMX IieJiel M MPHUHLUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI CpeqiHero ob1iero odpazoBanus B Poccuiickoit deneparum.

XUMHSL Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0ocoOyi0 pOjb B COBPEMEHHOW NMBWIM3ALMH, B CO3JaHUU HOBOW 0a3bl
MaTepualbHOW KynbTypbl. OHa BHOCUT CBOH BKJIaa B (OPMHUPOBAHHME pPALMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, B CO3JAaHUE LEJIOCTHOIO
NPEJCTAaBICHUA 00 OKpYXalolleM MHpe KaK O €IMHCTBE MPHUPOJBI U 4YelIOBeKa, KOTOpoe (OpMHUpPYETCs B XMMHM HAa OCHOBE MOHUMAHHUS
BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBA3H MEKAY CTPOCHUEM BEILECTB, X CBOMCTBAMH M BO3MOXXHBIMU 00JIaCTSMHU
PUMEHEHUS.

TecHO B3aMMOJENUCTBYs C APYTMMH €CTECTBEHHBIMM HayKaMM, XMMHS CTajla HEOTHEMIJIEMOM 4acTbI0 MHUPOBOH KYJIBTYpbI, HEOOXOIUMBIM
YCIOBHEM YCIEUIHOTO TpyJa W XKHU3HM KaXJoro uwieHa oOmectBa. CoBpeMEeHHas XMMHs KaK HayKa CO3MJaTelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTUH HaIlpaBlieHa Ha PELICHUE TJI00aJbHBIX MPOOJIEM YCTONYHMBOIO pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, YHEPTETHUECKOW, MHILIEBOH,
AKOJIOTMUYECKOH 0€30M1aCHOCTU U OXPaHbI 3710POBbSL.

B cootBercTBUM ¢ OOIMMM LENSIMU M NPUHLUIAMU CpeAHEro obIero obpa3zoBaHus cojepxanue npeamera «Xumus» (10—-11 xmaccsl,
0a30BbIif ypOBEHb H3YYEHHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOy4arolIUXcs, HEOOXOTUMYIO UM JIJIs



BBIPa0OTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKIIFOUEHUS B KHU3Hb COLIMYMa, MIPOJOJIKEHHSI 00pa30oBaHUsl B pa3IMYHbIX 00JIACTAX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsgomuMu npeaMera «XuMHUs» SBISIOTCS 0a30Bble Kypchl — «Opranmueckass xumus» U «OOImas U HEOpPTaHWYECKas XUMUS»,
OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHHUM MO HEOpraHMYeCKOW XMMHHU (C BKJIIOUEHHUEM
3HaHUM U3 OOIEed XUMHUHU) M OpraHudeckoil xumuu. POpMHUpPOBAHME JAHHOM CUCTEMbl 3HAHUW TPU HM3YUYCHHH MpeaMeTra 00ecreurBacT
BO3MO>XHOCTh PACCMOTPEHUS BCEr0 MHOI000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa coaepxkanusi KypcoB — «Opranndeckas xumus» 1 «OO0m1as 1 HeopraHudeckass XuMush» copMHUpoBaHa B MPOrpaMMe Mo XUMUU
Ha OCHOBE CHCTEMHOr0 IOJXOJa K H3Y4YEHHMIO y4yeOHOro marepuana U OO0YCIIOBJI€Ha HCTOPHUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUNM Ha
ONpeleNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XMMHUHU BELIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCUYECKOH TEOpUU
CTPOEHHUSI OPraHUYECKUX COCIMHEHMM, a TAKXKE HA YPOBHE CTEPEOXMMHUYECKUX U AJICKTPOHHBIX MPEACTaBICHUN O CTpoeHuU BeulecTB. CBeIeHUs
00 M3y4aeMbIX B Kypce BellecTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeluHeHui. B kypce
OpPraHMYECKON XMMHHU TOJY4alOT pa3BUTHE CPOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs MEpPBOHAYATBHBIE MPEICTABICHHS O
XUMHYECKOH CBSI3H, KIACCU(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT UX CTPOCHUS, O XUMUICCKON PEAKITHH.

[lon HOBBIM yrjoMm 3peHUs B IpeaMere «XuMmus» 0a30BOro ypoOBHS pacCMaTpUBAETCS HM3YUYEHHBIM Ha YpOBHE OCHOBHOIO OOLIETO
o0pa3oBaHUs TEOPETUUYECKUN MaTepua U (PaKTOIOTUYECKUE CBEACHHS O BEIIECTBaX U XMMHUYECKOHN peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01mas
Y HEOpraHU4YecKas XUMUs» 00ydaroIuMcs MPeA0CTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE TIEPUOANYECKOr0 3aKOHA ¢ 00IETEOPETHUECKUX U
METOJIOJIOTMYECKUX TMO3UIUN, TIy0Xke MOHSATh HUCTOPHUUECKOe H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT oOoOmiaromiei 10 OOBACHSAIOIEH U
MIPOTHO3UP YIOLLEH.

Ennnas cuctema 3HaHMI O BaKHEWMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, & TAKXKE O XUMUYECKUX PEaKIUX,
UX CYIIHOCTH M 3aKOHOMEPHOCTSAX NpOTEeKaHus JomnonHserca B Kypcax 10 m 11 kiaccoB 3iaeMeHTaMHM COJEp)KaHMs, HMEIOIIUMHU
KYJIBTYPOJIOTHYECKHA ¥ IPHUKIIATHOW XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3H XUMHUU C IPYTUMH HayKaMH, paCKPBIBAIOT
e€ poJIb B MO3HABATENBLHOM M MPAKTHUECKON NEATEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLECCY TBOPUECTBA B 00JIACTH
TEOpUHU U MPAKTUYECKUX MPUIOKECHUH XUMHUH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMUMBIX MpoOIeMax,
CBA3AHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATH MH(POPMAIMIO U NMPUMEHSATh €€ IS MONOJHEHUs 3HAHUW, PEHICHUS MHTEJUICKTYaJIbHBIX WU
AKCIIEPUMEHTANBHBIX HCCJIEIOBAaTENbCKUX 3adad. B 1menom coxpep:kanue ydyeOHOro mnpeaMera «XUMHS» JaHHOTO YPOBHS H3y4YEHHUS
OPUEHTHPOBAaHO Ha (OPMHUPOBAHHE Yy OOYYAIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JUIsi TOHUMaHUsA (QUIOCOPCKUX HJeH, TaKUX Kak:
MaTepUaIbHOE €JUHCTBO HEOPraHMYECKOr0 W OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BELIECTB HMX COCTaBOM M CTPOCHHEM,
MO3HABAEMOCTh TMPUPOAHBIX SBICHUNH NYTEM OHKCIEPUMEHTA M PEIICHUS MPOTUBOPEUYHM MEXIy HOBBIMU (DaKTaMH U TEOPETUUECKUMU
MPEANOChIIKAMHU, OCO3HAHWE POJU XMMHU B PEIICHUHM JKOJOTUYECKUX MPOOIeM, a Takke MpodiieM COEpeKeHHUs IHEPreTHYECKUX PECYpPCOB,
CBIPbsl, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTEPHUAIIOB.



B muiane pemeHus 3ajay BOCHUTAHUS, Pa3BUTHS M COLMAIM3ALUU OOYYAIOUIMXCSl NPHUHATHIE MPOrpaMMOM 0 XMMHHU IOAXOIbl K
OIIPEJICIICHUIO COJICPKAHUS U MTOCTPOCHHS MPEeIMETa MpeTyCMaTpUBaOT (POPMUPOBAHNE YHUBEPCATBHBIX YUECOHBIX JEHCTBUHN, MMEIOMUX 6a30BOe
3HaYeHUE Ui Pa3IMYHbIX BUAOB JIEATENBHOCTH: pELIEHUs MpoljeM, MOWCKa, aHalu3a M o0paboTku WHGOpMaLUU, HEOOXOIUMBIX IS
pHOOPETEHUS OIbITa MPAKTHUECKOM U CCIIEI0BATENbCKOM eI TETbHOCTH, 3aHUMAIOILel Ba)KHOE MECTO B MO3HAHUN XUMUH.

B mpakTuke npenoaaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOTO 00Iero o0pa3oBaHus, Tak U Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus, Ipu
ONIPEACIICHUN CONEPIKATEIBbHON XapaKTEPUCTUKU LeJed M3Y4eHHs IpeIMeTa HAIpPABICHHUEM IIE€PBOCTEIIEHHOM 3HAYUMOCTH TPaJHLAOHHO
npu3Ha&Tcsi GOPMHUPOBAHNE OCHOB XMMHUYECKOM HAyKH KakK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM NESATETbHOCTH YeIOBeKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOIMYECKON TOUKU 3PEHHUSI TaKOW MOAXOJ K ONPEAENICHUIO LIeJe U3ydeHus MpeaMera
SBJIAECTCA BIIOJIHE ONPAaBJaHHBIM.

CornacHo JaHHON TOYKE 3pEHUS IIIaBHBIMU LEISIMU U3Y4YEeHUS MpeaMeTa «XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) sBisttoTCS:

e (opMHUpPOBaHHME CUCTEMbl XUMHUYECKUX 3HAHUI KaK BaKHEHIEH COCTaBIAIONIEH eCTeCTBEHHO-HAYyYHOW KapTUHBI MUPa, B OCHOBE KOTOPOI
JIeKAT KIIIOUEBbIE MOHATHS, (yHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M TOHUMAaHHUE CYIIHOCTU
JTOCTYIHBIX 0000IIEHUH MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH UX Pa3BUTHSI U CTAHOBIICHUS;

e (opMHUpOBaHME U PA3BUTHE MPEICTABICHUA O HAayYHBIX METOJAaX MO3HAHUS BEIIECTB M XMMHUYECKHX peakUuil, HEOOXOIUMBIX IS
pUOOPETEHUs] YMEHUI OpUEHTUPOBATHCS B MHPE BELIECTB MU XUMHUUYECKUX SIBICHUH, UMEIOIUX MECTO B MPHUPOJE, B MPAKTHUECKON U
MMOBCEIHEBHON JKU3HU;

® Da3BUTHE YMEHHMH U CIIOCOOOB JIE€ATEIILHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U OOBSACHEHHEM XMMHUYECKOT0 HKCIEPUMEHTA, COOII0IEHUEM
npaBui 0€30MacHOr0 OOPAICHHS C BEIIECTBAMH.

Hapsiny ¢ sTum, cozepkaTenbHas XapaKTepUCTHKa Iefed M 3aJad HU3ydyeHus mpeaMera B MporpamMme MO XMMHM YTOYHEHA U
CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHM IPUOPUTETAMH B CHCTEME cpeqHero obiero odopazoBaHus. CerojaHs B MpenojaBaHUM XUMHUH B
OoJblIel cTerneHu OTAAETCs MPEANOUTEeHUE MPAKTHUECKOW KOMIIOHEHTE COJIepKaHusI 00y4IeHHUsI, OPUEHTHPOBAHHOW Ha MOJTOTOBKY BBITYCKHHKA
0011e00pa3oBaTeIbHON OpTraHU3alliy, BIAACIONIET0 He HA0OPOM 3HAaHWMU, a (PYHKIIMOHAIILHONW TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJIY4YECHHs 3HAaHUM U IPUMEHEHHUS UX B pEaIbHOM JKU3HM JUIsl PELICHMSI IPAaKTUYECKUX 3a]1a4.

B cBsi31 ¢ 3TUM NIpH M3YYEHUH MTPeaMeTa «XUMUS» JOMUHHUPYIOIee 3HaYeHHE TPUOOPETaloT TaKKMe LENU U 3aJ1auH, KakK:

ajanTanys oOydaroLIMXCs K YCJIOBHSAM JIMHAMMYHO pa3BUBAIOLIErocs MHpa, (OPMHUPOBAHUE HHTEIIEKTYaJbHO Pa3BUTOH JIMYHOCTH,
TOTOBOH K caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY NPUHSATHIO I'PAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HCHHBIX CHTYaLUsX,
CBSI3aHHBIX C BEUICCTBAMM U UX IPUMECHEHHEM;

¢dopmHpoBaHHEe Y 00YydYaIOIIMXCS KIIFOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHUBEPCAJIbHOE 3HAYCHHME NI PAa3IMYHBIX
BUJIOB JICSATEIILHOCTH: PEIICHHUs MPOo0OIieM, TIOUCKa, aHalIM3a U 00paboTKH MHPOPMALIUHU, HEOOXOIUMBIX JJIsl TPUOOPETEHUS OIbITA NESTEILHOCTH,



KOTOpasi 3aHMMAaeT Ba)KHOC MECTO B IO3HAHMM XHMHH, a TAKXKe JUIS OLUEHKH C IMO3WIMH SKOJIOTMYECKOW OC30MacHOCTH XapaKTepa BIIHSHHS
BEIIECTB M XUMUYECKHX MPOIECCOB HAa OPraHU3M YEJIOBEKa M MPUPOIHYIO CPELY;

pa3BHTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYCCKUX CIOCOOHOCTEH OOYYAFOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO
npuoOpeTaTh HOBBIC 3HAHHS IO XUMHH B COOTBETCTBUU C J>KU3HEHHBIMH TOTPEOHOCTSIMH, HCIOJB30BaTh COBPEMEHHBbIC WH(MOPMAIIMOHHBIC
TEXHOJIOTUH JIJIsl TIOUCKA U aHAJIW3a Y4eOHOW U HAyIHO-TIOMYJISIPHON HH(pOpMAIIH XUMUYIECKOTO COICPIKAHHS,

GbopMHUpOBaHHE W pa3BUTHE Y OOYYAIOMIUXCS AacCCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHHS, HAOII0AaTeIbHOCTH, COOPaHHOCTH,
aKKYpaTHOCTH, KOTOpPbIE 0COOEHHO HEOOXOIUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCTIEPUMEHTA;

BOCIIUTAHHE Yy OOydYaromuxcs YOSKIEHHOCTH B T'yMaHHCTUYCCKOW HAMPABICHHOCTH XHMHHU, €€ BaXKHOW POJM B PEIICHUU TII00ATBHBIX
poOJIeM PaIMOHAIBHOTO TPHUPOJIONIOIB30BAHMS, MOTIOTHEHHS YHEPreTHIECKUX PECYPCOB M COXPAHCHHS MPUPOIHOTO PABHOBECHS, OCO3HAHMS
HE0OXOIUMOCTH OEPEKHOTO OTHOIIEHHUSI K MPUPOJEC U CBOEMY 3[0POBBIO, 4 TAKXKE MPHOOPETEHUS OIbITa UCIIOJIB30BAHUS MONYYCHHBIX 3HAHHMA
JUTSI TIPUHATHS TPAMOTHBIX PENICHUH B CUTYallUSAX, CBI3aHHBIX C XUMHUYCCKUMHU SIBJICHUSIMH.

B yueOHOM mmaHe cpemgHero obmiero oOpa3oBaHUs MpeaMeT «XuMus» 0a30BOTO ypPOBHS BXOAHWT B COCTaB MpPEIMETHOW 0O0JacTH
«EcTecTBeHHO-HAyYHBIC TIPEIMETHIY.

OO6miee yuciIo 4acoB, OTBEAEHHBIX JJIA M3YYCHHUS XUMHUH, Ha 0a30BOM YpOBHE cpeaHero obmiero oopazoBanus, cocTaBiser 68 yacos: B 10
knacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezento).

COIEP)KAHUE OBYYEHUA
10 KVIACC
OPT'AHUYECKASA XUMUSA

Teopernyeckre 0CHOBBI OPraHMYeCKON XMMHUH

IIpenMer opraHM4eCcKON XMMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYECHHE B IIOJyYEHUHU HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus
opranuueckux coeauHeHuid A. M. BbytnepoBa, €€ ocHOBHble mnonoxeHus. CTpyKTypHbIE (POpPMYJIBI OpraHMYecKux BelecTB. ['omonorus,
n3oMmepust. XUMHUYECKasi CBA3b B OPraHUYECKUX COCIUHEHUSIX — OJUHAPHBIC U KPATHBIE CBS3H.

[lpenacraBnenne o KilaccuUKAMM OpPraHMYECKUX BemlecTB. HoMeHKIaTypa OpraHM4ecKuX COEJUHEHUH (CUCTeMaTHyecKas) u
TPUBHAJIbHBIE HA3BAHUS BAKHEHUIIUX NPEACTABUTEIIEH KIIACCOB OPraHNYECKHUX BEIIECTB.



DKCHepUMEHTAIbHbIE METOJbl M3Y4YEHMS BEIIECTB M MX MPEeBpALCHUI: O3HAaKOMJIEHHE C O00pas3laMH OpPraHUYecKUX BEIEeCTB U
MaTepuallaMd Ha UX OCHOBE, MOJCIMPOBAHHE MOJIEKYJ] OPraHHYECKUX BEILECTB, HAOIIOJEHHE W OMHCAHUE JEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPALIEHUI0 OPraHUYECKUX BEIIECTB IIPU HAarpeBaHuu (TJ1aBjIeHHe, OOyTIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUI psia. MeTaH U 3TaH — MPOCTEHIINE MPEACTAaBUTEIN alKaHOB: (PU3MYECKHE U XMMUYECKHE
CBOMCTBa (peakIy 3aMEIICHUs U TOPEHHUs ), HAXOXKECHUE B MPUPOJE, MOJTyYeHUE U IPUMEHEHHE.

AJIKeHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psf. DTUIEH M MPONWIEH — NPOCTEUIIME IMPEJICTaBUTENM AJKEHOB: (PU3MUECKUE U
XUMHUYECKHUE CBOMCTBA (peakLuu THIPUPOBAHNS, TAIOTEHUPOBAHUS, THIpaTallui, OKMCIEHUS U MOJIMMEpPHU3alliN), I0JIy4eHNE U IPUMEHEHUE.

Anxanuensl: OyragueH-1,3 u MmetunOyragueH-1,3: cTpoeHrne, BaXKHEHIINE XUMUYECKHE CBOMCTBA (peakius monumepusaiun). [lomyuenue
CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUHN Psil. ATIETHIICH — MPOCTEUININN TTPEACTABUTEh AIKHHOB: COCTaB, CTPOCHHE,
buznueckre U XUMUYECKUe CBOWCTBA (peakluy THIAPUPOBAHUS, TaJIOTeHUPOBAHUS, TUAPATAIIUHN, TOPEHUS), TOJIyUeHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, puzndeckre M XMMHYECKHE CBOWCTBA (peakiUH TaJOTCHUPOBAHUS W HUTPOBAHMA), MOJYYCHUE U
npuMeHenue. Tonyon: cocmas, cmpoenue, uauueckue u XUMUdeckue C8oUcmea (peakyuu 2an02eHUpO8auus U HUMpPOBAHUs), NOJLyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. [ 'eHeTHUecKast CBA3b MEXAY YIIeBOJOPOJaMHU, IPUHAIEKAIIUMH K Pa3TUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YriieBoAopoJoB. llpupomusiii ra3 um mnomyTHble He(TsHble ra3bl. Hedtp m e€ mnpoucxoxaenue. CrocoObl
nepepadoTku He(TU: MEeperoHka, KPEeKUHT (TepMUYECKHI, KaTamuThueckuii), muponus. IIpoayktel mepepaboTku HePTH, UX NPUMEHEHHE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIN yroiib ¥ MPOIYKTHI €ro MepepadOTKH.

DKCrepUMEHTAJIbHbIE METOJbl M3Yy4YEHHs] BEIECTB U MX IpEBpallleHui: 03HAKOMJIEHHE C oOpa3laMu IIacTMacc, KaydyKOB M PE3UHBI,
kotekuuu «HedTb» u «Yronp», MOIETUPOBAHUE MOJEKYN YIIIEBOAOPOIOB U TallOT€HONPOU3BOAHBIX, MPOBEACHUE MPAKTHUYECKOW pPabOTHI:
II0JIy4YEHUE 3TUJIEHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuérthnie 3amaun.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakimuu (Macchl, 00bEMa, KOJMYECTBA HMCXOMHOTO BEHIECTBA WM MPOAYKTAa PEaKUUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIIH).

Kucaopoaconep:xammue oprannyeckue coeiMHeHUs!

[IpenenpHBlE OAHOATOMHBIE CHHPTHL. MeETaHON W ATAHOJN: CTPOCHHE, (PU3UYECKHEe M XUMHUYECKHE CBOMCTBA (peakiuu C aKTUBHBIMU
MeTaJljlaMH, TaJor€HOBOJ0pO/IaMu, TOpEeHKE), MpUuMeHeHne. BogopoaHblie cBsA3U MEXAy MOJIEKylIaMH cIUPTOB. [{eficTBHEe MeTaHOIa U 3TaHoJIa Ha

OpTraHu3M YCJIOBCKA.
MHoroaToMHEIE CIIMPTHI. OTUJICHTIIMKOJIb 1 TJIMIOCPHUH: CTPOCHUC, (1)1/13I/II-IGCKI/IC 1 XMMHYECKHE CBOMCTBA (B3aI/IMOIleI‘/JICTBI/Ie CO IICJIIOYHBIMHA
MCTaJUIaMH, KaQ4Y€CTBCHHAs pC€aKlMd HAa MHOI'OATOMHBIC CHI/IpTBI). HeﬁCTBHC Ha OpraHusM 4c€JjIOBCKaA. HpI/IMeHCHI/Ie TIIMHOEPHUHA U OTUJICHI JIUKOJIA.



@deHo: CTpOoeHHE MOJIEKYIIbI, PU3NUYEeCcKUe U XUMHUUecKre cBoicTBa. TokcnyHocTh deHomna. [Ipumenenue penona.

Anpnerunsl U Kemousl. DopmanpAerun, areTaibIeru]: CTpoeHue, (Gu3nuecKkue M XUMHUYECKHE CBOWMCTBA (peakUuH OKHUCICHUS U
BOCCTaHOBJICHHS, KAYECTBEHHBIE PEAKITHH ), IIOIyYeHHE U TIPUMEHEHHE.

OMHOOCHOBHBIE MpefeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbiHAsl M YKCYCHasl KUCJIOTHI: CTpOeHUE, PU3NYECKHe U XMMHUYECKHUE CBOICTBA
(cBoiicTBa, OOmMe IUIA Kiacca KUCIOT, peakuus 3Tepudukanuu), moidydeHue W npuMmeHeHune. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
MPEICTaBUTENH BBICIIUX KapOOHOBBIX KHCIOT. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JEHCTBHE.

Crnoxxublie 3QHphl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['muponu3 cnoxubix 3¢upoB. Kupsel. ['maponus xxupos. [IpuMmeHeHne kupoB.
buosiornyeckas poJib JKHpPOB.

VYrieBonpl: cocTaB, KiaacCU(UKAIUs YIIIEBOJIOB (MOHO-, JU- W TOJucaxapuibl). ['JII0K03a — MPOCTEUIUK MOHOCaxapui: 0OCOOEHHOCTH
CTpOCHHSI MOJIEKYNbI, (PU3NYECKUEe M XUMUYECKHE CBOWCTBA (B3ammojeicTBue ¢ ruapokcugom menu(ll), okucienne aMMUaYHBIM PacTBOPOM
okcuna cepedpa(l), BocctaHoBieHHE, OpOKEHHE TIIFOKO3bI), HAX0XACHUE B MIPUPOJIC, MPUMEHEHHE, Onosornyeckas poib. Dotocunres. Opykrosa
KaK U30Mep TIHOKO3BI.

Kpaxman u nemnono3a kak npupoaHbie nmoimMmepbl. CTpoeHHe KpaxMania U IeUTo103bl. OU3ndeckue 1 XUMHYECKHE CBOMCTBA Kpaxmala
(Tuzmponn3, KaYeCTBEHHAS PEaKIUs C HOIAO0M).

DKCTepUMEHTAIbHbIE METOJbl W3YUEHHUS BEIIeCTB M WX MpPEBpAIICHHI: MpPOBEACHHE, HAOIIOACHHE W OMHCAHUE JIEMOHCTPAIMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHbIE PEAKLMU OJHOATOMHBIX CIUPTOB (OKHCIIeHHE 3TaHojda okcuaoM meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3ammoneiictBue rauiepuHa ¢ ruapokcuaom menu(ll)), anpnernnoB (OKHCIeHHE aMMHAYHBIM pacTBOpoM okcuua cepedpa(l) u ruapokxcumom
meau(ll), B3aumopeiicTBre kpaxmaia ¢ H0JJ0M), IPOBEACHHE MPAKTUIECKON PabOTHI: CBOWCTBA PACTBOPA YKCYCHON KHCIOTHI.

PacuérHble 3amaumn.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakimuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEHIECTBA WM MPOAYKTAa PEaklUud IO
M3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB MU MPOTYKTOB PEAKIIUH).

A3oTcoaeprkalie OpraHn4eckue CoeAMHEHUSI.

AMUHOKHUCIIOTHI KaK aM(OTepHbIE OpraHndeckue coequHeHus. Pu3nueckue U XMMUYECKUE CBOMCTBA aMHUHOKHCIIOT (Ha IPUMEpE TIIUIIHHA).
Bbuonorudeckoe 3HaUYeHHE aMHUHOKHUCIIOT. [lenTHb.

benku kak mpupoIHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U TpPEeTHYHAs CTPYKTypa OelKkoB. XHMHYECKUE
CBOMCTBA OEJIKOB: THAPOIIN3, JeHATYpallMs, KAUECTBEHHBIC PEAKIIMH HA OCIKH.

DKcIeprUMEHTAbHBIE METO/ABl HM3Y4YeHHS BENIECTB W WX TMPEBpAIICHW: HAOIIOJCHHWE W OIMUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypalus OeJIKOB MPH HarpeBaHHUH, I[BETHBIE PEAKIIMH OEIKOB.

BbicokomouiekysipHble coeIUHEHUS



OCHOBHBIE TIOHATUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COCAMHEHUN: MOHOMEp, IMOJMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALINH,
CpelHss MoJieKyJsipHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — ITOJIMMEPU3aLUs U MOJIMKOHICHCAIIHS.

DOKCrepuMEHTaIbHBIE METO/bl M3yYeHHUs BEIIECTB M WX MPEBpaIeHUI: O3HAKOMJICHHE C OOpa3llaMH MPHUPOIHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzamust MeXIIpeAMETHBIX CBSI3€H MPU N3YyUECHUU OpraHnYecKoi XuMuu B 10 Kitacce OCyIIECTBISIETCS Yepe3 UCIIOIh30BaHNEe KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MMOHATUMN, TaK U MOHATUMN, SABJISIOMINXCS CUCTEMHBIMU JIJIS1 OTJAEIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIC TIOHATHUS: SIBJICHHWE, HAYYHBIM (aKT, TUIOTE3a, 3aKOH, TEOpHWs, aHAIW3, CHUHTE3, KIACCHU(HUKAIHA,
MEePUOANYHOCTb, HAOII0IEHNE, U3MEPEHUE, IKCTIEPUMEHT, MOICIMPOBAHHUE.

dwusuka: MaTepusi, YHEPTHUs, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SJHEPTeTUYECKU YPOBEHbB, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSTHHE
BELIECTBA, (PU3NUECKNE BEIMYMHBI U €TUHULIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTE3, OMONOTMYECKH aKTUBHBIE BellecTBa (OenKw,
YTIIEBOJIBI, )KUPBI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TTOPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOILUIUBO, PECYPCHI.

TexHomorus: NUIIeBble TPOAYKThI, OCHOBBI PAIMOHAIIBHOI'O MUTAHUS, MOIOLIUE CPEICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE MPENapaThl,
MaTepuasbl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHNMYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHUU

XUMHUECKHUH d51eMeHT. AToM. Sapo aToma, H30TOMBI. DJIEKTPOHHAs 000JI0UKa. DHEPTeTHUECKUE YPOBHU, TTOAYPOBHU. ATOMHBIE OpOUTAIIH,
S-, p-, d- anemenThl. OCOOCHHOCTH PACHIPEACICHHS MICKTPOHOB MO OPOUTANISIM B aTOMaXxX AJIEMEHTOB IEPBBIX YETHIPEX MEPHUOAO0B. DJICKTPOHHAS
KOH(Urypauus aToMOB.

[Tepuonnueckuii 3axkoH u Ilepronnueckas cucteMa xumuyeckux sjeMmeHTOB J[. M. MengeneeBa. CBs3b NMEPUOIUYECKOrO 3aKOHA H
Ilepuoanueckoii cucteMbl XUMHUECKUX 1eMeHTOB [[. 1. MeHeneeBa ¢ COBpEMEHHOM TEOpUEN CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTHIX U CIOKHBIX BELIECTB 110 TPYIIaM U IepuoaaM. 3HaueHUe NepUONYECKOT0 3aKOHa
B Pa3BUTHH HAYKH.



Crpoenue BemiecTBa. XUMHUYEcKasi CBS3b. BHIbI XUMUYECKOW CBA3U (KOBaJIeHTHas HEMOJsIpHAs W MOJSpHAs, MOHHAs, METaJTM4ecKasi).
MexaHu3mMbl 00pa30BaHUsI KOBAJICHTHOM XUMHUYECKOW CBSI3M (OOMEHHBIH M JOHOPHO-aKLENTOpHBIH). Bomopomnast cBs3b. BaneHTHOCTB.
DnekTpooTpunaTenbHOCTh. CTeneHb okucieHus. FIoHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTAJUIMYECKUX PELIETOK.
3aBUCUMOCTb CBOMCTBA BELECTB OT TUIIA KPUCTAININYECKON PEILETKH.

[TonsTue o nucnepcHbIX cucremax. VICTUHHBIE M KOJIJIOMIHBIE PACTBOPBI. MaccoBas 40JIs BEIIECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coeanHenuil. HomeHknatypa HeopraHuueckux BeniecTB. I eHeTnyeckast CBA3b HEOPraHUYECKUX BEIECTB,
MIPUHAJIEKALINX K Pa3IMUHbIM KJlaccaM.

Xumuueckas peaknus. Krmaccudukanus XUMHUECKHX PEAKIUA B HEOPTraHWYECKOW M OPraHWYECKON XUMHUHU. 3aKOH COXPaHEHUS MacChl
BELIECTB, 3aKOH COXPAHEHUsI U NIPEBPALLEHUS SHEPTUU [TPU XUMUUECKHUX PEAKIMSX.

CkopocThb peakiuu, e€ 3aBUCUMOCTh OT pa3InyHbIX (hakTopoB. OOpaTuMbIe peakiuu. XUMHUEcKoe paBHOBecue. DakTophl, BIUSIOLUINE Ha
cocTosiHue xumudeckoro pasHosecus. [Ipunnun Jle [llaTense.

OnexTtponutuyeckass aucconuanusi. CuibHblE W ciabbie 31eKTposuThl. Cpela BOJHBIX pPAacTBOPOB BEIIECTB: KHCIas, HEHTpaibHas,
LIEJI0YHAs.

OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

DKClepUMEHTAJIbHbIE METOJbl M3YYEHHUs BEILECTB M UX MpeBpalleHHil: 1eMoHcTpanus Tadmun «llepuoauyeckas cucteMa XMMHUYECKUX
anementoB JI. . MenneneeBay, nzyueHue Mojesield KpUCTaNIMYECKUX PEeIETOK, HAOII0ACHHE U ONTUCaHNE IEMOHCTPAIIMOHHBIX U JIa0OpaTOPHBIX
OIIBITOB (Pa3JIo’KEHHE MEPOKCHAA BOOPO/Ia B MPUCYTCTBUM KaTaln3aTopa, OMpeesIeHHe Cpelbl pACTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCAIBHOTO
WH/IWKATOpa, PEakul HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BrusHue pa3nuyHbIX (PAKTOpPOB HA CKOPOCTh XUMHYECKOU
peaKIm.

PacuérHble 3amaumn.

Pacuérpl no ypaBHEHUAM XMMUYECKUX PEAKLIHNA, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI, pACUETHI C UCIIOIB30BAHUEM MOHATHS «MaCcCOBas
JI0JIS1 BELIECTBAY.

Heopranuyeckas xumus

Hemeramnsl. ITonoxenne nHemetaiioB B [lepuoandeckoit cucteme xumudeckux anemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. ®u3nyecKue cBOIICTBa HEMETAIOB. AJIIOTPONHS HEMETAJUIOB (Ha MPUMEpe KUCI0poa, cepbl, (hocdopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAXKHEHUITNX HEMETAIUIOB (TaJIOT€HOB, CEephl, a30Ta, ¢ocdopa, yriaeposia U KPEMHHUSA) U UX COCAUHEHHUH (OKCHUIOB,
KHCIIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOIHBIX COSIUHEHHIA).

IIpumeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHEHUM.



Mertamnbl. [lonoxenue MeramioB B Ilepumoawdeckoit cucteme xumuueckux smeMeHToB J[. M. MennmeneeBa. OcOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI04eK aTOMOB MeTaiuioB. Obmue usnueckune cBoricTBa MeTauioB. CIIaBbl METAJUIOB. DIEKTPOXUMUYCCKUN Pl HATPSHKEHUI
METAaJLJIOB.

XYUMUYECKHUE CBOWCTBA BaXHEHIIMX METANIOB (HATpWid, Kajuil, KaublUii, MarHui, aqlOMUHHUI, IUHK, XpPOM, >KEIe30, MeIb) U UuX
COCIMHCHUH.

OO6mwme cmocoOwI Moy4eHus: MeTauioB. [I[puMeHeHne MEeTaIIJIOB B OBITY U TEXHUKE.

DKCTepUMEHTAIbHBIE METOABl U3YUEHUS BEIIECTB U UX MPEBPAILICHUI: N3yUYeHUE KOJIEKINU «MeTabl U CIUIaBbl», 00pa3lioB HEMETAIIOB,
pelIeHnEe YKCIICPUMEHTAIBHBIX 3aj7a4, HAOIIOJACHUE M ONKMCAHHUE JIEMOHCTPAIMOHHBIX M J1a0OPAaTOPHBIX OIBITOB (B3aUMOJICHCTBUE THAPOKCHIA
QITFIOMUHHUS C PAaCTBOPAMH KUCJIOT U MIEJI04YEH, KAYECTBEHHBIE PEAKIINK Ha KATHOHBI METAJIJIOB).

PacuéTtHbie 3amaun.

Pacuérel macchl BemiecTBa Wi 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B
peakiny BenIecTB, pacuéThl Macchl (00BEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus U )KM3Hb

Ponp xumum B oOecriedyeHnr SKOJOTUYECKOW, PHEPTeTHUUECKOM M MHINEBOM O€30MacHOCTH, Pa3BUTHU METUIMHEL. [IOHATHE O HAyYHBIX
MeToAax MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIHUIL.

[IpencraBieHust 00 OOMIMX HAYYIHBIX MTPUHIIMITAX TPOMBIIUICHHOTO TOTYICHHS BAXKHEUIITNX BEIICCTB.

UenoBek B MHUpE BELIECTB U MATEPUAJIOB: BAXKHEHIINE CTPOUTENIBHBIE MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHUalibl, KPACKH, CTEKJIO,
KepaMUuKa, MaTepUabl JJisl DIEKTPOHUKH, HAHOMATEPUAIIbI, OPraHUYECKUE U MUHEPATLHBIEC YI0OpEHUSI.

XuMus ¥ 30pOBhE YEIOBEKA: MpaBWa MCIOIb30BaHUS JIEKAPCTBEHHBIX IPENaparoB, MpaBuia 0€30MacHOr0 MCIOJb30BaHUS MpEenapaToB
OBITOBOM XMMHH B ITOBCCIHECBHOM JKM3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXIIpeAMETHBIX CBS3€H MPU U3YYCHUH 0OIIel U HEOPTaHNIEeCKOW XUMHH B 11 Kitacce OCyIIeCTBISIETCST Yepe3 UCIIOIh30BAaHNE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U MOHATUMN, SBISIOMUXCS CHUCTEMHBIMU JJIsl OTIENBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO
IHAKJIA.

OOmume ecTecTBEHHO-HAyYHbBIE TOHATHS: HAy4YHBIA (haKT, THIOTE3a, 3aKOH, TEOpHUs, aHAIM3, CHHTE3, KiacCU(PUKaIUs, TMEPUOTUIHOCTD,
HaOJII0/IeHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SIBICHUE.

®duzuka: mMaTepus, dHEPrus, Macca, aToM, JJEKTPOH, MPOTOH, HEHUTPOH, WMOH, U30TOI, PAJHMOAKTUBHOCTH, MOJEKYJIa, dHEPreTUUCCKUN
YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3MUECKUE BEIIMYNHBI H CIMHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kietka, opraHu3M, 3KocucTeMa, Onocdepa, MaKpo- 1 MEKPOAJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MIOPOJIBI, TIOJIE3HBIE HCKOMTAEMbIe, TOTUIUBO, PECYPCHI.



TexHoyorus: XuUMHYECKas IIPOMBINUIIEHHOCTh, MCETAJUIyprusa, IMIpOU3BOJACTBO CTPOUTCIBHBIX MAaTCpralioB, CEIBCKOXO3IHCTBEHHOE
MPONU3BOACTBO, NMHUIICBAA ITPOMBIINIJICHHOCTD, (bapMaHeBTI/I‘ICCKaSI NPOMBIIIJICHHOCTDb, MMIPOMU3BOACTBO KOCMECTHYCCKUX IPCHIapaToB, IMPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA IMPOMBIIIJICHHOCTh, HAHOTCXHOJIOTHH.

[UTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUNU HA BA30BOM VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATbBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yiabTaTaM OCBOEHHS OOYYAIOIIMMHCS MPOTPaMM CpeaHEro oO0Iero ooOpa3oBaHUS
(TMIHOCTHBIM, METANpPEAMETHBIM M MpeIMETHbIM). HaydHO-MeTOaMuecKoil OCHOBOW IJIsi pa3pabOTKU IUIAHHUPYEMBIX PE3yJIbTATOB OCBOCHUS
MIPOrpaMM CpeiHero o0uero 00pa3oBaHus ABISETCS CUCTEMHO-1EATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUU C CUCTEMHO-AESITENFHOCTHBIM MOAX0A0M B CTPYKTYpPE JTUYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MpeaMeTa «XUMHUs» Ha YPOBHE
CpeIHero o0Iero 00pa3oBaHus BBIIEICHBI CIICTYIONIUE COCTABIISIONIIE:

OCO3HaHHE OOY4YalOIIMMHUCS POCCUMCKONW TIpakJaHCKOM HIAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH H
CaMOOTPEIEICHHIO;

HaJIMYnC MOTUBAIIUN K O6y‘~IeHI/IIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HAa OCHOBE KITIOUEBBIX I[EHHOCTEH M MCTOPUYECKUX TpaIduIMil 6a3oBoi
HAyKH XUMUWY;

TOTOBHOCTh W CIIOCOOHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS B CBOCH JICATEIBHOCTH IIEHHOCTHO-CMBICIIOBEIMH YCTAaHOBKAMH,
MPUCYIIUMHU [ETOCTHOW CUCTEME XUMUYECKOTO 00pa30BaHus;

HAJINYUEC IPAaBOCO3HAHUA YKOJIOTHUECKOU KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh CJI U CTPOUTD )KU3HCHHBIC TIJIAHBI.

JlnuHOCTHBIE pE3yabTaThl OCBOCHHS MpenMera «XHUMHUS» JOCTUTAIOTCS B €AMHCTBE Y4eOHOM M BOCHHUTATEIbHOW JEATEIbHOCTH B
COOTBETCTBUHM C T'YMaHUCTHYECKUMHU, COLUOKYIBTYPHBIMHU, TYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH M HJ€aJaMU POCCHICKOTO TPa)IaHCKOTO
O6III€CTBa, IIPUHATBIMU B O6HI€CTB€ HOpMaMH U IIpaBUJIaMH ITOBCIACHUA, CHOCO6CTBYIOHII/IMI/I nmponeccaM CaMoOIlO3HaHUs, CaMOpPAa3BUTHA H
HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU 00 y4YaIOUIHXCS.

JIMuHOCTHBIE pPE3YyNbTaThl OCBOCHHS MNpeAMeTa «XUMHs» OTpakaloT C(HOPMUPOBAHHOCTH ONBITA IO3HABATENILHOW W TNPAKTUYECKON
ACATCIIBHOCTHU o6yqa}0m1/1xcs[ 110 p€ajin3alv NPpHUHATHIX B O6HIGCTBC IICHHOCTGI\/JI, B TOM YHUCJIC B YaCTHU:

1) rpa:knaHcKoro BOCIUTAHUSA:

0CO3HaHMA 00yYAIOIIUMHUCS CBOMX KOHCTUTYIIHOHHBIX MTPAB U 0053aHHOCTEH, YBaKECHHS K 3aKOHY U MPABOIOPSAKY;



MIPEJICTABICHUS O COLIMATIBHBIX HOPMAaX U MpPaBUIaX MEXIMYHOCTHBIX OTHOILICHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOfI ACATCIBHOCTH IIPHU CO3OaHUHA y‘~I€6HbIX IMPOCKTOB, PCIICHUU y‘-I€6HBIX M II03HABATCJIBHBIX 3aJa4,
BBITIOJTHCHUHU XUMHUYCCKHX OKCIICPUMEHTOB,

CIIOCOOHOCTH TMOHUMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTryMEHThl APYTUX IMPU aHaIu3€ Pa3IU4YHBIX BHUIOB Y4eOHOM
NESITEIIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HacCJIEJUIO0 OTEUECTBEHHON XUMHUH;

YBaXXCHUA K ITPOLCCCY TBOPUYCCTBA B o0JacTu TCOPHU U NPAKTUICCKOI'O IPUMCHCHUA XUMHHU, OCO3HAHUA TOI'0, YTO JOCTUIKCHUS HAYKHU €CTh
pe3yaAbTaT ATUTENbHBIX HAOMI0IEHUH, KPONOTIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSHHOTO TPYy/la YUEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABATEeNbHBIX MOTHBOB B MOJYYEHHU W MOCIEAYIOIEM aHalIn3e MH(GOpMAIMU O MEPelOBBIX JTOCTHKEHUSX COBPEMEHHOM
OTCUYECTBCHHOM XUMHU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUA, STHIYCCKOI'0 ITOBCACHUS

CIIOCOOHOCTH OLICHMBATh CUTYallud, CBSI3aHHBIE C XUMHUYECKUMH SBJICHUSIMU, U NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYACH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH;

T'OTOBHOCTHU OILICHHUBATH CBOE IMOBCACHHUEC W TIOCTYIIKH CBOHX TOBapI/IIHCﬁ C HO3I/IIIHI>1 HPABCTBCHHLIX W IIPABOBBIX HOPM M OCO3HAHUC
MOCJICJICTBUM STUX MMOCTYIKOB;

4) popMupoBaHuS KYJIbTYPbI 310POBbSA:

MOHMMaHMs IIEHHOCTEH 3A0pOBOr0 M 0e30macHoro obpa3a KHU3HH, HEOOXOIWMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY
bu3MYECKOMY U TICUXUYECKOMY 370POBbBIO;

coOuroIeHHS TTpaBuiI 0€30MaCHOTO OOPAIIEHHUS C BEIIECTBAMHU B OBITY, TOBCETHEBHOM KU3HU U B TPYIOBOM JIE€ATEIBHOCTH;

MOHMMAHUS LIEHHOCTH MpaBWJI HHIWBUIYAJbHOIO U KOJUIEKTMBHOT'O O€30MacHOrO MOBEACHMS B CUTYalMsIX, YTPOXKAIOMIMX 310pPOBBIO U
JKU3HH JIIOJICH;

OCO3HAHUS MOCJIEACTBUNA U HEMPUATHUS BPEAHBIX IPUBBIYEK (YIOTPEOJICHNUS AIKOT0JIsl, HAPKOTUKOB, KypeHUS);

5) TpyA0BOro BOCIMTAHUSA:

KOMMYHHKATHBHON KOMIETEHTHOCTH B y4eOHO-MCCIIEZI0BATENILCKOM AEATEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U IpYyrux BUAax
NeSITEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COLMATbHON HAMpaBICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YyUEHHIO podeccuii pa3aMyHoOro poja, B TOM YHCJIe HA OCHOBE IPUMEHEHHS MTPEMETHBIX 3HAHUHN 110 XUMUH;

YBa)XEHUSA K TPYY, JIOASIM TpyJla U pe3ysbTataM TPYA0BOMl 1eATeIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYaJIbHOW TPAeKTOPHUH OOpa3zoBaHus, Oyaymield mpodeccuu M peanu3aluu cOOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C YU4ETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEN 00IECTBa;

6) 7K0/10rM4ecKOro BOCMUTAHUA:

HKOJIOTUYECKH 11eJ1eCO00Pa3HOro OTHOLIEHUS K MPUPO/IE, KaK UICTOUHUKY CYLIECTBOBAHMS KH3HU Ha 3eMIIe;

MOHMMAaHMS TJI00aTBHOTO XapakTepa AKOJOTHUYECKUX MPOoOJieM, BIMSHUS SKOHOMHUYECKHX MPOIECCOB HAa COCTOSHHUE INPHUPOTHOW U
COIMAJIBHOU CpPEJIbL;

0CO3HaHMS HEOOXOAUMOCTH UCIIOIB30BAHUSA JOCTHIKEHUH XUMHUU JIJIS1 pEIIEHUs] BOIIPOCOB PALIMOHATIBHOTO NMPHPOIOTIOIB30BAHMS;

aKTUBHOTO HEMPHUATHUS JIEHCTBHI, NMPHHOCSIINX Bpel OKPYXKAIOMEH MPUPOJHON cpene, YMEHHs NMPOTHO3MPOBATH HEOJIAronmpUsTHBIC
9KOJIOTMYECKUE MTOCIECTBUS MPEAIPHHUMAEMBIX JEHCTBUI M IPEAOTBPAILIATh UX;

HQJIMYMSA Pa3BUTOIO HKOJIOTMUECKOTO MBIIUICHUS, 3KOJOTMYECKOW KyJIbTYpBhl, OINbITA JEATEIBHOCTH 3KOJOIMYECKOW HalpaBIEHHOCTH,
yYMEHHSI PYKOBOJCTBOBAaTbCS MMM B II03HABAaTEIbHOW, KOMMYHHMKATHBHOM W COIMAJIbHOW IPAKTHKE, CIIOCOOHOCTH W YMEHHUS AaKTUBHO
MIPOTUBOCTOSTH UJICOJIOTHH XeMOopoOuu;

7) HeHHOCTH HAYYHOI'0 O3HAHMSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTHKH;

NOHUMAaHMs CHENU(PHUKN XUMHMHM KaK HAyKH, OCO3HaHMsA €€ poiu B (OPMHUPOBAHUM PAIMOHAIBHOIO HAYYHOTO MBINUICHUS, CO3JaHUU
[IEJIOCTHOTO TPEJCTABICHUS 00 OKPYKAIOIeM MHpE KaK O €IMHCTBE NPHUPOJALI W YEIOBEKa, B MO3HAHWU TNPHUPOIHBIX 3aKOHOMEPHOCTEH M
pelIeHn  mpodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00I 3HAUMMOCTH XMMUH I COBPEMEHHOM ITUBMIIM3ALMH: B €€ TYMaHUCTHUECKOM HANPaBIEHHOCTH M BaKHOU POJIH B
CO3IaHMHM HOBOW 0a3bl MaTepHaIbHON KYJIBTYPHI, PEIICHHH TJIOOAIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOH,
YHEPreTHYECKOM, MUIIEBON U SKOJIOTHYECKOH 0€30MacHOCTH, B Pa3BUTHU MEAUIMHBI, 00ECIICYCHUH YCIOBHI YCIICIIHOTO TPYAA M SKOJIOTUYECKU
KOM(OPTHOM KHU3HHU KaXKI0TO WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOW T'PaMOTHOCTH: MIOHUMAHHS CYIIHOCTH METOZOB ITO3HAHUS, MCIIOIB3yEeMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH
UCIOJIb30BaTh MOJIy4yaeMble 3HAHMS AJIS aHAIM3a U OOBSCHEHMS SIBJICHUN OKPYXKAIOIEro MHUpa U MPOUCXOISAIIUX B HEM M3MEHEHUH, yMEHUS
7enaTh 00OCHOBAaHHBIE 3aKIIOUEHUS] HA OCHOBE HAYYHBIX (JaKTOB M MMEIOIIMXCS JTAHHBIX C IEITBI0 TIOTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO UCTIONB30BATh XMMUYECKUE 3HAHUS ISl PEIICHHS TPOOJIeM B PEasIbHBIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U MCCIIEJOBATENbCKOM e TENbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BAHUIO, K AKTHBHOMY TOJYYEHHUIO HOBBIX 3HAHHWH MO XHMMHHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3InUHbIX cepax MpophecCHOHATbHON e TeIILHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOCHUS yUeOHOTO TIpeIMeTa « XUMHUS» Ha YPOBHE CPETHEro 0011Iero o0pa3oBaHus BKIIOYAIOT:

3HauYuMBbIe I (HOPMHUPOBAHHSI MHPOBO33PEHUS OOYHYAIONMIMXCS MEXKIUCHUIUIMHAPHBIE (MEXMpPEIMETHBIE) OOIIeHAYYHbIE TOHATHUSA,
OTpa)KaIOH_[I/Ie TCJIOCTHOCTH HaquOﬁ KapTI/IHBI ana nu CHGLII/I(I)I/IKy MCTOAOB IIO3HAHUA, I/ICHOJIL3yeMLIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI,
BEIIIECTBO, DHEPTHs, SBJICHHE, TMPOIECC, CHCTeMa, HAYYHBIM (akT, MPHUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsS, HCCIEIOBAHUE,
HaOJI0ICHNE, U3MEPECHHE, SKCIIEPUMEHT U IPYTHeE);

YHHUBEpCAJIbHbIE y4eOHBbIe JeHCTBHA (TO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJISITHBHBIE), obOecrneuynBamonme (HopMUpOBaHHE
(GYHKIIMOHATBHON TPAMOTHOCTH M COIIMAIEHOM KOMITETEHIIUN 00yYaroINXCs;

CIIOCOOHOCTh OOYYAIOIIMXCS MCIOIh30BAaTh OCBOCHHBIE MEKIUCITUILIMHAPHBIE, MUPOBO33PCHUECKUE 3HAHUS U YHUBEPCAIbHBIC YUeOHBIC
JEUCTBUA B TO3HABATEIbHOW U COLIMAIIBHOM MPAKTHUKE.

MeTtanpeamMeTHble pe3yibTaThl OTPaKalOT OBJAJICHUE YHUBEPCAIbHBIMU Y4EOHBIMU TO3HABATENbHBIMH, KOMMYHHKATUBHBIMU U
peI‘y.H}ITI/IBHBIMI/I I[ef/'ICTBI/ISIMI/I.

OBjaieHHe YHUBEPCAJIbHBIMYU YUeOHBIMU MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCcKHE AeHCTBUS:

CaMOCTOSITEIIEHO (POPMYITHPOBATh M aKTYaIH3UPOBATEH POOJIEMY, BCECTOPOHHE €€ pacCMaTpPHBATh;,

OMpENEeNATh IIeJIM JeATEILHOCTH, 3ajJaBas TMapaMeTpbl M KPUTEPUU HX JOCTHKCHHS, COOTHOCHUTH PE3YJIbTAThl JEATEIBHOCTH C
IIOCTAaBJICHHBIMHU LICJIISIMU

HUCIIOJIB30BAThH HpI/I OCBOCHHUHN 3H3HPII>1 HpI/IéMBI JIOTUYCCKOI'O MBIIIIJICHUSA — BBIACIIATH xapaKTepHHe HpI/ISHaKI/I HOHHTI/Iﬁ 158 yCTaHaBJ'II/IBaTI) nux
B3aMMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE MOHITHS 7151 OOBSICHEHUS OTACTbHBIX (PAKTOB U SBICHUI;

BI>I6I/IpaTI> OCHOBAHHUA U KpI/ITepI/II/I JUUIA KHaCCI/I(bI/IKaIII/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHABIWBATh MPUIMHHO-CIICJICTBEHHBIE CBA3U MEXIAY U3Yy4aeMbIMH SIBJICHUSIMU,

CTPOUTh JIOTHUECKHE pacCyXKIeHUs (MHAYKTUBHBIC, ICAYKTUBHBIC, IO AaHAJIOTUU), BBISBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEYHUS B
paCCManI/IBaCMBIX SIBJICHUAX, (1)0pMYJII/Ip0BaTB BBIBOABI U 3aKJIFOUYCHUA

MPUMEHATh B TIPOIECCE TO3HAHUS, HCIOJIb3yeMble B XHMHUU CHUMBOJMYECKHE (3HAKOBBIC) MOICIH, MPeoOpa3oBBIBATH MOJCIIBHBIC
MPEICTaBICHUS] — XUMUYECKUI 3HAK (CMMBOI) dJ€MEHTa, XUMU4yeckas ¢opMyia, YypaBHCHHE XMMHUYECKON pEakluyd — MPU PELICHUH Y4eOHBIX
IIO3HABATCIIBHBIX " HpaKTquCKHX 3aja4, HpI/IMeHSITI) Ha3BAaHHBIC MOIACJIBHBIC HpeHCTaBHeHI/IH JIs1  BBIABIICHUSA XapaKTepHI)IX HpI/ISHaKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a30Bble HCCIe10BaTEIbCKUE el CTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITHi;



(dbopMynupoOBaTh LEIH U 33/1a4U UCCIIEIOBAHUS, UCIIOIb30BATh MIOCTABICHHBIE M CAMOCTOSITENILHO CPOPMYITHPOBAHHBIE BOIPOCH B KAUeCTBE
MHCTPYMEHTA MO3HAHUS ¥ OCHOBBI 1151 (POPMHUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIaZICTb HABBIKAMH CAMOCTOATCIBHOI'O INNTAHUPOBAHUA W TMPOBCACHHUA YUCHHUYCCKHUX OKCIICPHUMEHTOB, COBCPHICHCTBOBATL YMCHUA
HAOJI0IaTh 32 XOJOM MPOIecca, CaMOCTOSITENIbHO MPOTHO3UWPOBATH €ro pe3yiabTaT, (OopMyIHpoBaTh OOOOIEHUS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS, COCTABIATH 00OCHOBAHHBINA OTYET O MPOAETaHHOHN padoTe;

pUOOpeTaTh OMNBIT YYEHUYECKOHW HCCIEI0BATENbCKOM M TMPOEKTHOW JEATENbHOCTH, MPOSBIATH CIOCOOHOCT U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIIEHUS MPAKTHUECKUX 3a]1a4, IPUMEHEHUIO PA3IMYHBIX METOIOB ITO3HAHMSL.

3) paGora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHMKAX HHpOpMAIUHU (HAy4HO-TIOMYJSpHAs JUTEepaTypa XUMHUYECKOrO COJIEp)KaHHUs, CIIPaBOYHBIE
nocobusi, pecypcsl MHTepHeTra), aHanM3MpoBaTh HMHMOPMAIMIO PA3NIUYHBIX BHIOB M (OPM MPEICTABICHHS, KPUTHUECKH OIICHUBATh €&
JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(bopMyIMpOBaTh 3aIPOCHl U MPUMEHSTh Pa3IMYHbIE METOJIbI IIPH MOMCKE U 0TOOpe MH(OpMAIIUK, HEOOXOAMMOI JIIsl BHIOJIHEHUS Y4eOHBIX
3a7a4 ONPEIECIIEHHOTO TUIIA;

MIPUOOPETATH OIBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (hOpMy TpelcTaBieHHs WHGOpMAIUU (CXeMbl, TpadUKH, TUarpaMMbl, TaOIHIbI, PUCYHKU U
Apyrue);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEACTBA MPU pabOTe ¢ XUMUUECKOU MH(pOpMaIUeli: MPUMEHSATh MEXKIPEAMETHbIE (PU3NYECKUE U
MaTeMaTU4eCKHe) 3HAKH U CUMBOJIBI, (hOpMyJibl, a00peBUaTypbl, HOMEHKIATYDPY;

MCTIOJB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

OgiaieHHe yHMBePCAJIbHBIMA KOMMYHUKATUBHBIMU e CTBUSIMMU:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYXKJIaeMOW TeMbl B XOJ€ IUallora W/WIM JTUCKYCCHUH, BBICKAa3bIBaTh WICH, (POPMYIHPOBATH CBOU
MPEIJIOKEHUS] OTHOCUTENHFHO BBIIOJHEHUS MPEI0KEHHOH 3a1auu;

BBICTYIIATh C IPE3EeHTAlMeN Pe3yIbTaTOB MMO3HABATEILHON JESATEIbHOCTH, MOJYYEHHBIX CAMOCTOSITEILHO MIIM COBMECTHO CO CBEPCTHUKAMU
NIPY BBIIOJTHEHUH XUMHUYECKOTO HKCIIEPUMEHTA, MMPAKTHYECKON pabOTHI 10 UCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3alul yueOHOro
MpoeKTa U GOpMYIUPOBATH BBHIBOJBI IO pe3y/IbTaTaM MPOBEAEHHBIX UCCIIEI0BaHUN MyTEM COTJIaCOBAaHUS MO3ULIUHI B X0/1e 00CYXKIIeHUsI U 0OMeHa
MHEHUSIMHU.

OgJaieHNe YHUBEPCAIBLHBIMH PeryissTUBHBIMH el CTBUSIMU:

CaMOCTOSITENILHO MJIAHUPOBAThH M OCYILIECTBIATH CBOIO IMO3HABATEIBHYIO JEATENBHOCTD, ONpEaeisisa e€ Ielu U 3a/1a4u, KOHTPOJIUPOBATH U 110
Mepe HEOOXOUMOCTH KOPPEKTUPOBATH MpearacMblii aJropuT™ ACUCTBUI NPU BBHIOJHEHUN YY€OHBIX M MCCIIEOBATENbCKUX 3aJ]1a4, BEIOUPATh
Hauboee 3QPexTUBHBINA CIOCO0 UX pelIeHHs ¢ yYETOM IOJIyYeHUsI HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEaKLUsX;



OCYILECTBIISITH CAMOKOHTPOJIb CBOEH ACSTEIIBHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLIEHKH.
INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckast XUuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUN O XWMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIU XUMHHM B IMO3HAHUU
ABJICHUHA TPUPOAbI, B (POPMUPOBAHMM MBIIUIEHHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKUMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOMW JUIsl pelIeHHs
MPAaKTUYECKHX 33/1a4 U IKOJOTMUYECKH 0OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO M IPUPOIHOM Cpejie;

BJIa/ICHHE CHCTEMOM XMMHUYECKUX 3HAHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralolIfe MOHATUS (XMMHUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKas CBA3b, CTPYKTYpHas (opMyia (pa3BEpHyTast U COKpaIlEHHas),
MOJIb, MOJIIpHAsi Macca, MOJSIPHBIA 00BEM, YIIIepoHbIN CKeleT, (yHKIMOHAIbHAs TPYIIa, paJnuKall, H30MEpUs, H30MEpbl, TOMOJIOIMYECKHUH psi,
TOMOJIOTH, YTJIE€BONOPOABI, KHCIOPOA M a30TCOACPIKAIIME COCAMHEHHSA, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISPHBIE
COCJMHEHUs); TEOPUM M 3aKOHBI (TEOpHUs CTPOEHHUS oOpraHuyeckux BemecTB A. M. byTinepoBa, 3aKOH COXpPAaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHMH; MUPOBO33PEHUYECCKHUE 3HAHUSA, JIKAIUE B OCHOBE IOHMMAaHUS IPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, (PAKTOIOTHYECKHE CBE/IEHUSI O CBOWCTBAX, COCTAaBE, MOTYYEHUH U O€30I1aCHOM HCIIOJIb30BAHUH BayKHEHIINX OPTraHUYECKUX
BEIIECTB B ObITY U MPAKTUYECKOH e TebHOCTH YelIOBEKa,

c(OPMUPOBAHHOCTh YMEHHUI BBISIBIATH XapakTEpHbIE MPU3HAKM [OHATUM, YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATHUS IIPA ONIMCAHUM COCTABA, CTPOEHUS U NIPEBPAILCHUN OPraHUYECKUX COCANHECHNN;

c(OPMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUECKYIO CHUMBOJIUKY JJISi COCTaBICHHUS MOJEKYISPHBIX M CTPYKTYpHBIX (pa3BEpHYTOIA,
COKpalEHHON) (GOpMYJT OpPraHMYECKUX BEUIECTB U YPaBHEHUH XMMHUECKHMX PEaKIUil, U3rOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYeCKHUX BEIIECTB
JUISL AJUTFOCTPALIMM UX XUMHAYECKOTO U TPOCTPAHCTBEHHOT O CTPOCHMS,

c(OPMHPOBAHHOCTh YMEHHI YCTAHABJIMBATh MPHUHAICKHOCTh HM3YUYEHHBIX OpPraHMYECKUMX BEIIECTB MO HMX COCTaBy M CTPOSHHUIO K
OIIpEJIeNIEHHOMY KJIACCY/TpYIIE COeAMHEHUN (YIII€BOJOPO/bI, KUCIOPO U a30TCOAECPKALIUE COCAUHEHNUS, BBICOKOMOJIEKYIISIPHBIE COCIUHEHNU),
JaBaTh UM Ha3BaHusA o cucremaTnuyeckoi HoMeHknarype (IUPAC), a Taxke NpUBOAWTH TPUBHAJIBHBIE HAa3BaHMs OTJEIbHBIX OPraHUYECKUX
BEIIECTB (3TWJICH, MPONHJICH, aleTHJICH, STHJICHTINKOIb, TIIHLIEPHUH, (eHO, (opManbIerus, aneTalbIerul], MypaBbuHas KHCIIOTa, YKCYCHas
KHCJIOTa, OJICMHOBAs KUCJIOTA, CTeApUHOBAsA KUCIIOTa, TIII0K03a, (PpyKTO3a, KpaxMal, HeJII103a, [NINIUH);

c(OPMHPOBAHHOCTh YMEHHS ONPEACIATH BUIABI XUMUUECKOM CBSA3H B OPIraHUYECKUX COCIMHEHHAX (OJIMHAPHBIEC U KPAaTHBIC);



c(OpPMHUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOXKEHHUS TEOpUU CTPOCHUS opraHuyeckux BemecTB A. M. byriepoBa mist oObsicHeHUs
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTEpPHU30BaTh COCTAB, CTPOCHHE, (U3UYECKHE W XWMHUYECKHE CBOWCTBA TUMUYHBIX IPE/ICTABUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOIWJICH, alleTuiIeH, OyraaueH-1,3, metunOyraaueH-1,3, 6eH30I, METaHOI,
9TAHOJI, 3TWJICHTIIMKOJIb, TIIMLEPHUH, (EHOI, alleTalbIeru]], MypaBbiHAs U YKCYCHasi KUCIJIOTHI, INII0OK03a, Kpaxmal, IeJUTI0JI03a, aMUHOYKCYCHAS
KHCIIOTa), WJUTIOCTPUPOBATH T€HETUYECKYIO CBS3b MEXAY HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUN C HCIOJIb30BaHHUEM
CTPYKTYPHBIX (OPMYI;

c(OPMHUPOBAHHOCTh YMEHUSI XapaKTEPH30BaTh HMCTOYHUKH YTIIEBOJOPOIHOTO CHIpbs (HE(Th, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI HX
nepepadoTKH U MPaKTHYECKOe MPUMEHEHHE MPOTyKTOB MepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAMUTH BHIUMCICHHS 10 XUMUYECKHUM YpaBHEHUSM (Macchl, 00bEMa, KOTUYECTBA MCXOJHOTO BELIECTBA
WM MIPOJYKTa PEaklu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB WM MIPOAYKTOB PEAKIIHH);

c(OpMHUPOBAHHOCTh yYMEHUH BIAJETh CHCTEMON 3HAHMKW 00 OCHOBHBIX METOJaX HAay4YHOTO MO3HAHMS, HCIOJB3YEMbIX B XUMHUH TMpU
W3YYCHUU BEIICCTB U XMMHUYECKUX SIBIICHUH (HAOIOCHNE, H3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE), UCTIOIB30BATh CHCTEMHBIC XHMHUYECKHE
3HAHUA JUIS IPUHATHS PELICHUI B KOHKPETHBIX dKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BELIECTBAMU U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUI COOIIOAATH MTPaBHIIa MOIH30BAHMS XUMUYECKOU MOCYI0 U TaOOPaTOPHBEIM 000pyI0BaHUEM, a TAKXKe MTpaBHIia
oOpalleHus C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIIUSMU 110 BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUYCECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUI IUIAHUPOBATH W BBINOJIHATH XWMHUYECKUH OSKCHEPUMEHT (TpeBpalleHUs] OPraHUYECKUX BEIIECTB IPU
HArpeBaHUH, TMOJTYYCHHE JTHIIEHA M H3YYCHHE €ro CBOWCTB, KaueCTBEHHBIC PEAKIMH OPraHMYECKHX BEIIECTB, JCHATypaius OeIKoB MpHu
HArpeBaHWM, IBETHHIC PEAKIMH OCITKOB) B COOTBETCTBHH C MIPABMJIAMU TEXHHKH O€30TIACHOCTH MPH OOpAIIeHNUH ¢ BEIIECTBAMH U J1aO0PaTOPHBIM
00OpynOBaHUEM, TMPEACTABNIATh PE3yNbTaThl XUMHUYECKOTO SKCIepuMeHTa B (opMe 3amucH YpPaBHEHHMI COOTBETCTBYIOIIMX pEaKiuil u
(hOopMyIIMPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUUECKH AaHATU3UPOBATH XMMHUUYECKYI0 HH(OpMAIHIO, MOJIYy4aeMyl0 W3 pa3HbIX MCTOYHHUKOB (CpeicTBa
MaccoBoii nHpopManuu, IHTepHeT U ApyTux);

c(OPMHPOBAHHOCTh YMEHUN COOIIOAATH MPaBHiIa HKOJIOTHYECKHU 11€7eCO00pa3HOT0 TOBEACHUS B OBITY U TPYAOBOM AESITEIBHOCTH B LENSX
COXPAaHEHUS CBOETO 37J0POBbSI U OKpY’Kalollel MPUPOJHOMN Cpelibl, 0CO3HABaTh OMACHOCTh BO3JIECWCTBUS HA >KUBBIE OPTraHU3MBbI ONpeAeIEHHBIX
OpPraHMYECKUX BEIECTB, MOHMMas cMbIich mokasarens [IJIK, mosicHATs Ha mpuMepax crmocoObl YMEHBUICHHUS U MPEJOTBPAIICHUS UX BPEIHOTO
BO3JICMCTBUS HA OPTraHU3M UYEJIOBEKA;

s o0y4aroluxcss C OTPaHUYEHHBIMH BO3MOYKHOCTSMHU 3[0POBBS: YMEHUE NPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJax
MMO3HAHMSI BEUIECTB U XUMHUYECKUX SIBJICHUIA;



JUISL CHICTIBIX M CIA0OBUIANIMX OOYJAIONIMXCS: YMEHHE HCIOIB30BaTh Pelibe(hHO-TOUCUHYIO cUCTeMy 00o3HaueHuid JI. bpaiiis s 3anucu
XUMHYECKHUX POPMYIL.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «O01as 1 HeopraHudeckas XUMUs OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XUMUYECKOW COCTABISIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, POJIM XMMHHM B TO3HAHHUU
SABJICHUM NPUPOAbI, B (POPMUPOBAHMM MBIIUICHUS W KYJIbTYphl JMUYHOCTH, €€ (YHKUHMOHAJIBHONH I'PAMOTHOCTH, HEOOXOAMMOW MJIs peleHUs
MPAaKTUYECKHX 33/1a4 U IKOJIOTHUECKH 0OOCHOBAHHOT'O OTHOILICHUS K CBOEMY 3JI0POBBIO M IPUPOIHOM Cpejie;

BJIa/ICHHE CUCTEMON XMMUYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIOIAraloue MOHATHS (XUMHUUECKUIA 3JIEMEHT, aTOM, M30ToI, S-, P-,
d- ayeKTpoHHBIE OpPOMTANM aTOMOB, MOH, MOJEKYNa, MOJb, MOJISIPHBIH 00BEM, BaICHTHOCTB, JJIEKTPOOTPHUIIATEIBHOCTD, CTCIICHh OKHCIICHHS,
XUMHUECKasl CBsI3b (KOBAJIEHTHAs, MOHHAs, METaJIM4YecKas, BOJAOPOAHAs), KpUCTAIIIMYECKass PEIETKa, TUIIBI XUMUYECKUX pPEaKLMid, pacTBOp,
AJIEKTPOJIATHI, HEAJIEKTPOJIUTBI, DJIEKTPOJIUTHIECKAST TUCCOLMALNSA, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEaKLUU, XUMUIECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPUS IEKTPOIUTHUUECKON qUccoluanuy, nepuoaudeckuil 3akon . M. MenaeneeBa, 3aK0H COXpaHEHMsI MACChI
BELIECTB, 3aKOH COXpPAHEHWs M MPEBPALICHUs] SHEPrUU NpPU XUMHUYECKHUX PpEaKLMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMMHH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIS)KAIME B OCHOBE MIOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, PaKTOIOIMYECKHE CBEACHHUS O
CBOWCTBaX, COCTaBe, MOJYYCHUH U O€30MacCHOM HCIOIb30BAHUHN BAKHEHIINX HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKOW ACATEIHHOCTU
YEJI0BEKa;

C(OPMHPOBAHHOCTh YMEHMH BBISBIATh XapaKTepHbE MPU3HAKM TOHATUH, YCTaHABIMBATh MX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOILME ITOHATHUS IIPU ONIMCAHUU HEOPTraHUYECKHUX BEIECTB U UX MPEBPAILCHUN;

C()OPMHPOBAHHOCTh YMEHHH HCIOJIb30BATh XMMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBICHHMA (DOpPMYJd BELIECTB U ypaBHEHUH XMMHUYECKHX
peakuuii, cucremarudyeckyro HomeHknarypy (IUPAC) u TpuBHanbHBblE Ha3BaHMS OTACNIBHBIX HEOPraHMYECKHUX BellecTB (yrapHblil ras,
YTJIEKUCIIBIN Ta3, aMMHAK, ralli€Hasi U3BECTh, HETalI€Hasi U3BECTh, IUTHEBAS COJIa, IUPUT U IPYTHE);

c(OPMHPOBAHHOCTh YMEHUH ONpeAesATh BAJICHTHOCTb U CTENIEHb OKUCIIEHUS! XMMUYECKHX 3JIEMEHTOB B COEIMHEHUAX Pa3IMYHOI0 COCTaBa,
BUJI XUMUYECKOU CBSA3M (KOBaJECHTHAs, MOHHAsA, METAIJIMYECKAsl, BOJAOPOJHAs) B COCIUHEHUSIX, TUI KPUCTAIIIMYECKONW PEIIETKH KOHKPETHOTO
BelIeCTBa (ATOMHAsl, MOJIEKYJIIpHAs, HOHHAs, METAJJINYECKast ), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEIUHEHUM;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABIUBATh MPUHAJIEKHOCTh HEOPTaHMUYECKUX BEILIECTB 110 UX COCTaBY K OINpe/leIEHHOMY Kiaccy/TpyIme
COCIMHEHUH (ITPOCTHIE BEUIECTBA — METAJUIBI U HEMETAJIIbI, OKCUBI, OCHOBAHUS, KHCIOTHI, aM()OTEpHBIE TUAPOKCHUIIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH pPACKpBIBaTh CMBICI Tepuoamueckoro 3akona JI. WM. MenneneeBa ©  JI@MOHCTPUPOBATH €O
CHCTEMaTH3UPYIOLIYI0, OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (DYHKIUHY;



c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX AyeMeHTOB 1—4 mepuomoB I[lepumomnueckoii
CHCTEMbI XUMHYeCKUX dyeMeHToB [I. M. MennaeneeBa, UCHOb3ysl MOHATUSA «S-, P-, O-3JEKTPOHHBIC OPOUTANINY», «IHEPTETHUCCKUE YPOBHWY,
OOBSACHITH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKHUX AJIEMEHTOB U MX COCIMHEHM 10 TieproiaM U TrpymmaM [lepuoandeckoil cucteMsl
XUMHYECKHX 3eMeHToB JI. 1. MeHaeneena;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBAThH) OOIINE XUMUIECKUE CBOMCTBA HEOPTAHUUYECKUX BEIIECTB Pa3IMIHBIX KIACCOB,
MOJATBEPKJATh CYIIECTBOBAHUE T€HETMYECKOW CBS3U MEXKIYy HEOPraHMYECKMMH BEIIECTBAMH C TMOMOIIBI) YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIUH;

c(OPMUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMHUYCCKUE PEAKIUHU 0 PA3IMYHBIM IMPU3HAKaM (YUCIIy M COCTaBY pPEardupyrolIux
BEIIECTB, TEIJIOBOMY 3D (DEKTy peakIuu, N3MEHEHHIO CTETICHEH OKUCIICHUS 2JIEMEHTOB, 00PaTUMOCTH PEAKIINH, YIaCTHIO KaTalnu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUH COCTABISATh YPaBHEHUS PEAKIUi pa3IMYHBIX THIIOB, TIOJHBIC U COKPAIIEHHBIE YPABHEHUS PEaKUUi MOHHOTO
oOMeHa, YIUThIBasl YCIOBHS, MPU KOTOPBIX ATH PEAKIIUU UAYT J0 KOHIIA,

c(OpPMHUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIMH, IMOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB pAa3IMYHBIX HEOPTaHUYECKHX BEIIECTB,
pacrno3HaBaTh ONBITHBIM YTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HEOPraHUUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUW PACKpPBIBaTh CYIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMil IOCPEICTBOM COCTaBIICHUS
AIEKTPOHHOTO OaslaHCca ITUX PEaKIIUi;

c(OPMHUPOBAHHOCTh YMEHUH OOBICHITH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIMH OT PA3IMYHBIX (PAaKTOPOB; XapakKTep CMEIICHUS
XMMHUYECKOTO paBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpunmui Jle Illarenne);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKUE MPOIIECCHI, JIeXkKAIIUE B OCHOBE IPOMBIIIUICHHOTO MOJIYUYEHHUSI CEPHOU KUCIIOTHI,
aMMHUaKa, a TaKke CHOPMHUPOBAHHOCTh NPEICTABICHHNA 00 OOIMMX HAYYHBIX MPUHIMIIAX W IKOJOTHYECKUX MPoOIeMax XHUMHUYECKOTO
MIPOU3BOJCTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIYUCIICHUS C UCIOJIH30BAHUEM TIOHSTHUS «MACCOBAs JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WIH 00BhEMA Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WU 00BEMY
OJTHOTO M3 YYaCTBYIOLIMX B PEaKIUHU BEIIECTB, TETIOBOTO d(dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, MPEBPAILICHUS U
COXpAaHEHUS SHEPIUU;

c(hOpMUPOBAHHOCTHh YMEHUN COOJTIOAATh MPAaBHIIA MOJB30BAHMS XUMHUYECKON TTOCYI0M M JTaOOPaTOPHBIM 000PYIOBaHKUEM, a TAK)KE TTpaBUia
oOpallleHusi C BeIIeCTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU MO BBITIOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOJIHATH XUMHYECKHUN IKCIIEPUMEHT (pas3yioKEHUE TEPOKCHIA BOJAOPOAA B MPUCYTCTBHHU
KaTaJ3aTopa, ONpeAIesICHHE CPEIbl PACTBOPOB BEIIECTB C MMOMOIIBIO YHUBEPCAIBHOT'O MHANKATOPA, BIUSHUE PAa3IMYHBIX ()aKTOPOB Ha CKOPOCTh
XUMHUYECKON peakluu, peakiini MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMH Ha Cynb]ar-, KapOoHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHUS,
pelieHue IKCIePUMEHTAIbHBIX 3a1ad 1o TemMaMm «Metamib» u «HemeTannas») B COOTBETCTBUH C MPAaBWIIAMH TEXHUKH O€30MaCHOCTH IpHU



oOpallleHHu C BeLIEeCTBaMU M JaOOpPaTOpPHBIM OOOPYAOBAHHUEM, MPEACTABIATH PE3yJIbTaThl XMMHUYECKOTO SKCIepuMeHTa B (GopMe 3aIucu
YpaBHEHHI COOTBETCTBYIOIINX pPeakUuil 1 HOpMyTHUpOBaTh BEIBOBI HA OCHOBE 3THUX PE3YJIBTATOB,

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3WPOBATH XMMHUYECKYI0 HH(OpMAIMIO, MOTYYaeMYI0 W3 pa3HbIX MCTOUYHHUKOB (CpencTBa
MaccOBOM KOMMYHUKalMK, IHTepHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHUN COOJIOAATH MPAaBHUJIa SKOJIOTHYECKHU 11€7€CO00Pa3HOT0 TOBEACHUS B OBITY U TPYIOBOW JEATEIHHOCTH B IETISAX
COXpaHEHHUsI CBOETO 370POBbS U OKPYKAKOUIEH MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3MBbl ONPEIEIEHHBIX
BEIIIECTB, MOHMMas cMbIca nokazatens [1JIK, noscHsaTs Ha mpuMepax crnocoObl YMEHbIICHUS U MPEAOTBPALICHUs UX BPEIHOTO BO3JEHCTBHS Ha
OpraHM3M YEJIOBEKa;

Ui 00y4aroluxcs € OTPaHUYEHHBIMHU BO3MOYKHOCTSMHU 3[I0OPOBBSI: YMEHHUE TNPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaxX
MIO3HAHUS BEIIECTB U XMMHUUYECKUX SIBIICHUIA;

JUISL CTIETIBIX U CIIAa0OBUASILIMX OOYYarOIIMUXCS: YMEHHUE HCIOIb30BaTh pelbeHO-TOUeuHYI0 cucteMy obo3nauenuit JI. bpaiins nns 3anucu
XUMHUYECKHX (POPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonnuectBo yacos
HaumeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHBIE (LU (PPOBBIE)
Ne n/m Konrpoabusie | IlpakTnyeckue
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoThI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCcKOH XUMHH
[Ipeamer oprannueckon xumuu. Teopus
1.1 CTPOEHHUS OPraHUYECKUX COCTMHEHUN 3 https://resh.edu.ru/subject/29/10/
A. M. bytneposa
Hroro mo pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHBIC YrIEeBOJOPOIBI — alKaHbI 2 https://resh.edu.ru/subject/29/10/
H :
2.2 CHIPCACTILHBIC YIIEBOAOPOARL: AIKEHEL 6 1 https://resh.edu.ru/subject/29/10/
aJIKaJIMEHBbI, AJIKUHBI
2.3 ApomaTH4ecKue yrieBoA0pOabl 2 https://resh.edu.ru/subject/29/10/
IT
24 PHPOAHBIC HETOTHIIH YIICBOAOPOAOB 3 1 https://resh.edu.ru/subject/29/10/
U UX nepepaboTka
Hroro mo pazneny 13
Paznen 3. Kuciaopoacoaepxamnue opranndecke coeJuHeHust
3.1 Cruptel. denon 3 https://resh.edu.ru/subject/29/10/
An . Kap6 .
3.2 PACTIIRL. RAPBOHOBRIC KHETOTH 7 1 htps: //resh.edu.ru/subject/29/10/
Crnoxuble 3¢upbl
3.3 VYrneBoibl 3 1 https://resh.edu.ru/subject/29/10/
Hroro o pasueny 13



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Pa3znen 4. A3orcoaep:xkaime opraHudecKkue coeuHeHust

4.1 AMuHBI. AMUHOKHUCIIOTEL. belku 3 https://resh.edu.ru/subject/29/10/

Hroro no pazneny 3

Pa3znea S. BoicokoMoiieKyJJIApHBbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayayku. Bomokna 2 https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 34 2 2



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KosaunuyecTBo yacoB

DJIeKTPOHHBIE (HU(pPOBHIE)

Ne i/t Kontpoabubsie  IIpakTHueckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpChI
padoThbI padoThbI
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Crpoenue atomoB. Ilepuonnueckuit
IT
1.1 JAKOH 1 L epuoiiHietias CHeTeMa 3 https://resh.edu.ru/subject/29/11/
XUMUYECKUX 3yiemeHToB J[. Y.
Meuneneena
Crpoenue BeniectBa. MHOrooOpasue .
1.2 4 https://resh.edu.ru/subject/29/11/
BEILIECTB
1.3 XVWMHYECKUE PEAKIINU 6 1 1 https://resh.edu.ru/subject/29/11/
Htoro mo paznemny 13
Pasnen 2. Heopranuueckasi Xumust
21 Merasbl https://resh.edu.ru/subject/29/11/
2.2 HemeTtanmist 1 https://resh.edu.ru/subject/29/11/
C
2.3 PSR HEOPTATITHCCI 1 OpTatiecix 2 https: //resh.edu.ru/subject/29/11/
BEIIIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus u ;Ku3HL
3.1 XuMWUsI 1 )KU3HD 4 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

[NPOI'PAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KonauuecTBo yacoB
Ne DJIeKTpOHHBIe N poBbIE
Tema ypoka KonTpoabnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoThI padoTbI
IIpenMeT opraHMYECKON XUMHH, €€ .
1 bel P 1 https://resh.edu.ru/subject/lesson/6149/
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE
Teopust cTpoeHHs OPraHUYECKUX
2 coenqunenu A. M. bytieposa, eé 1 https://resh.edu.ru/subject/lesson/6149/
OCHOBHBIC TTOJIOKCHHUS
[IpencraBnenue o KIaccupUKaUU
OpraHNYECKHX BEIIECTB.
3 Homenknatypa (cucremMarnueckas) u 1
TPUBHAIIbHBIC HA3BaHUS OPTaHUICCKUX
BEIIIECTB
AJKaHBI: COCTaB M CTPOCHUE, i
4 . P 1 https://resh.edu.ru/subject/lesson/6151/
TOMOJIOTHYECKHH psijl
Mertan u 3TaH — npocTeuime .
5 P 1 https://resh.edu.ru/subject/lesson/6151/
MPEJICTABUTEIH aJTKAaHOB
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOMCTBA 1 https://resh.edu.ru/subject/lesson/5412/
OTWJIEH U IPONUIIEH — MPOCTEMIINE .
7 P P 1 https://resh.edu.ru/subject/lesson/5412/
MPEJICTAaBUTENH aJIKEHOB
[Ipaktuyeckas pabora Ne 1.
8 «Ilony4yeHue 3TUIIEHA U U3YUEHUE ETO 1 1
CBOWCTB»
9 Ankaguensl. byranuen-1,3 u 1

meTunoyraauen-1,3. [lomyuenne



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/

CHUHTCTHUYCCKOI'O KaydyyKa U PE3UHBI

10

AJIKHHEBI: cOCTaB B 0COOCHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUN PSI.
AneTniieH — npocTermmi
MpEeJICTaBUTENb AJTKMHOB

11

Borunciienus mo ypaBHEHUIO
XMMHYECKOW peaKnu

12

ApeHbl: 6€H30J1 U TOTYOII.
TOKCHUYHOCTH apEeHOB

https://resh.edu.ru/subject/lesson/4775/

13

['eneTnveckas CBsi3b yriaeBOAOPOIOB,
MPUHAJICKANUX K PA3TUIHBIM
KJaccaM

14

[TpupoaHbIe HCTOYHUKH
yIJI€BOAOPOAOB: IIPUPOIHBIN I'a3 U
MOIMYyTHBIE HEPTAHBIE ra3bl, HeQTh U
IPOAYKTHI €€ epepaboTKu

https://resh.edu.ru/subject/lesson/6148/

15

[IpupoaHbIe NCTOYHUKH
YIIIEBOAOPOAOB: TIPUPOJIHBINA T'a3 U
MONyTHBIE HE(TAHBIC Ta3bl, HEPTh U
IPOAYKTHI €€ nepepaboTKu

https://resh.edu.ru/subject/lesson/6148/

16

KonTtponbnas pabota no pazneiny
«YTIICBOIOPOIBI»

17

[IpenenbHBIE OTHOATOMHBIC CITUPTHI:
METaHOJ U 3TaHo. BomopoaHas cBs3b

https://resh.edu.ru/subject/lesson/4769/

18

MHOroaTroMHbIE CIIUPTHI:
STUJICHIIIUKOIb U TIIULEPUH

19

DEHO: CTPOEHUE MOJIEKYJIBI,
buznyeckre U XUMHUYEeCKHe CBOWCTBA,

https://resh.edu.ru/subject/lesson/5727/



https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/

IIPUMECHCHUEC

Anpaeruasl: GopMaIbICTHI U

20 https://resh.edu.ru/subject/lesson/4776/
aneranbiaerua. AueToH
OIHOOCHOBHBIC TTPE/ICIIbHBIC
21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U
yKCYCHast
29 [Ipaktuyeckas pabota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD»
CreapyHOBast U OJICHHOBAS KHCIIOTHI,
23 KaK MPEeCTaBUTEIN BBICIITUX
KapOOHOBBIX KUCIIOT
24 Meura Kak conn BHCHM? KapOOHOBbIX https://resh.edu.ru/subject/lesson/5952/
KHCJIOT, UX MOIOIIIEe JICHCTBHE
CrnoxHble 3(hUpPbI KaK MPOU3BOHbIC
25 KapOOHOBBIX KUCIOT. [ maponu3
CJIOKHBIX 3(pupoB
26 KUPEL: THAPOIIHS, NPHMEHEHHE, https://resh.edu.ru/subject/lesson/5952/
Ouosiornyeckas pojib KHPOB
VYrieBoabl: cocTas, KiIacCUpUKALUS.
27 Baxknenue npeacTaBUTENN: TIIIOKO34, https://resh.edu.ru/subject/lesson/6150/
bpykTO3a, caxapos3a
28 Kpaxwan 1 IenIion03a KaK IpuporEIe htps: //resh.edu.ru/subject/lesson/5413/
TIOJTMEPHI
KonTponpHast pabora mo pazueny
29 «Kucnopoaconepsxamiye opraHu4ecKue
COCITUHCHUS»
30 AMWHBI: METHJIAMUH ¥ aHUJINH https://resh.edu.ru/subject/lesson/6296/
31 AMUHOKHUCIIOTHI KaK aM(OTEpHBIE https://resh.edu.ru/subject/lesson/4743/



https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/4743/

OpraHUYECKHE COCTMHCHUS, UX
ononoruueckoe 3Hauenne. [lenTuant

benku xak npuponHsie

32 1 https://resh.edu.ru/subject/lesson/4743/
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

33 OCHOBHBIC NIOHATHA XHMHH . 1 https://resh.edu.ru/subject/lesson/6095/
BI)ICOKOMOJ'IGKYJ'ISIpHLIX COCIANMHCHUN
OCHOBHBIE METOIBI CUHTE3A .

34 S —— 1 https://resh.edu.ru/subject/lesson/4777/,

yp 8 ) https://resh.edu.ru/subject/lesson/6152/
[InacTmaccel, KaydyyKy, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/6152/

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTtpoabHbie
padoThbI

IIpakTnyeckue
padoTbI

DJIeKTPOHHbIE M (poBbIE
o0pa3oBaTe/bHbIe pecypchl

XUMHUYECKHH 2IeMEHT. ATOM.
DnexkTpoHHas KOHQUTypalys aTOMOB

https://resh.edu.ru/subject/lesson/6479/

[Tepuoauueckuii 3aKOH U
[lepuonnueckas cucteMa XMMHUYECKUX
snemenToB JI. . MenaeneeBa, nx cBI3b
C COBPEMEHHOM TEOPHUEHN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKHUX DJIIEMEHTOB M UX
COCIMHEHUH TI0 TPYIITIaM U TIEPUOJIaM.
3HaveHHE MEPUOTUICCKOTO 3aKOHA U
CUCTEMbI XUMUYECKUX dy1eMeHTOB [[. 1.
MenieneeBa B pa3BUTHU HAyKU

CrpoeHne BeniecTBa. XUMHUYECKasi CBS3b,
e€ BHU/Ibl; MEXaHU3MBbI 00OPa30BaHUs
KOBAJICHTHOM CBA3U. Bogoponnas cBsA3b

https://resh.edu.ru/subject/lesson/5911/,
https://resh.edu.ru/subject/lesson/5581/

BaneHTHOCTS.
DJIEKTPOOTPULIATENBHOCT. CTENIEHb
okuciieHus1. BemecTBa MOJIEKyIIpHOTO U
HEMOJICKYJISIPHOTO CTPOECHUS

https://resh.edu.ru/subject/lesson/6332/

Ilonsarue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJIOUIHBIE PacTBOPBLI.
MaccoBas 107 BEIIECTBA B PacTBOPC

https://resh.edu.ru/subject/lesson/4939/



https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5581/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/4939/

Krnaccudukanus u HoMeHKIaTypa
HEOPTaHWYECKUX COETUHEHUHN.
['eneTnyeckas cBsi3b HEOPTraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Krnaccugukanms XuMu4ecKux peakiiyii B
HEOPraHUYECKON U OpraHUYECKON
XUMHH. 3aKOH COXpaHCHUA MAaCChI
BEILIECTB; 3aKOH COXPAaHEHUS U
NpEeBpalliCHUA SHCPIUH ITPHU XUMHUYCCKUX
peakuusax

https://resh.edu.ru/subject/lesson/4938/

CxkopocTts peaknuu. O0paTumbie
peakuu. XUMU4YECKOE PAaBHOBECHE

10

Ipaktuyeckas padora Ne 1. «Biustaue
pa3IMyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DIEKTPOTUTHYECKAS TUCCOIHALIS.
[lonsiTHE O BOIOPOJHOM IIOKA3aTelIe
(pH) pactBopa. Peakimn HOHHOTO
oOmeHa. ['maponu3 opraHudecKux u
HEOPTaHUYECKHX BEIECTB

https://resh.edu.ru/subject/lesson/5912/

12

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peaxuuu. [lonsTue 00 anexTposnze
pacIuIaBoOB U PacTBOPOB coJiei

https://resh.edu.ru/subject/lesson/3523/

13

Kontpoinbnas padoTa no pasueny
«Teopetnueckrie OCHOBBI XUMHUU»

14

MeTtaniel, UX IMOJIOKEHHUE B
[lepnonnueckoii cucteMe XUMHYECKUX
anemenToB J. 1. Menpneneesa u
0COOEHHOCTH CTpOoeHHUs aToMOB. O01IHe

https://resh.edu.ru/subject/lesson/3493/



https://resh.edu.ru/subject/lesson/4938/
https://resh.edu.ru/subject/lesson/5912/
https://resh.edu.ru/subject/lesson/3523/
https://resh.edu.ru/subject/lesson/3493/

(1)I/IBI/ILIGCKI/IC CBOICTBAa METAJJIOB

15

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUN
PsA HAIIPSKEHUN METaJIOB

https://resh.edu.ru/subject/lesson/4961/

16

XHUMHUYECKHUE CBOMCTBA BayKHEHIIINX
METaJIJIOB (HAaTPUH, Kaaui, KaJabIuH,
MarHui, aJIOMUHHAN) U UX COCTUHEHUN

https://resh.edu.ru/subject/lesson/5814/

17

XHUMUYECKUE CBOWCTBA XpOMa, MEU U
HUX COeIUHCHUN

https://resh.edu.ru/subject/lesson/3534/

18

XuMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U
HUX COeIUHEHUN

https://resh.edu.ru/subject/lesson/3534/

19

[paktuyeckas padota Ne 2. "Pemenune
HKCHEPUMEHTAJIBHBIX 3371a4 110 TEMe
«Mertams»"

20

Hemeranibl, ux mojgoxeHue B
[Tepuoanyeckoit cucreMe XUMUYECKUX
anemenToB J[. 1. Menpeneesa u
0COOCHHOCTHU CTPOCHHUS aTOMOB

https://resh.edu.ru/subject/lesson/5939/

21

dusnueckue cBOMCTBAa HEMETAIIIIOB.
AJTOTpOTIVISI HEMETAJUIOB (HA IIpUMEpe
KHCIIopoJia, cepsl, pocdopa u yriiepoaa)

22

XUMHUECKUE CBOMCTBA raJIOT€HOB, CEPhI
U UX COEOIUHEHNN

https://resh.edu.ru/subject/lesson/5913/

23

XUMHYECKHUE CBOMCTBA a30Ta, hocodpa
" UX COeIUHECHUI

https://resh.edu.ru/subject/lesson/5913/

24

XHUMHUYECKUE CBOMCTBA yriepoa,
KPEMHHUS U UX COCITMHEHUI

25

[IpuMeHeHre BaXKHEUIIINX HEMETAJIOB 1
HUX COeIUHCHUNU

https://resh.edu.ru/subject/lesson/5939/



https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/5814/
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O000111eHre U cUCTEMAaTU3AM 3HAHUI
26 110 teme «Hemerautely». BerauciieHus mo

YPaBHEHUSM XUMHYECKHX PEAKLUN U
TEPMOXUMHYECKHUE PACUETHI

[TpakTrueckas padora Ne 3. «Pemenue
27 IKCTICPUMEHTAIBHBIX 3a]71a4 110 TEME
"Hemertanmsi'"»

28 KonrtponsHas pabota mo remam
«Metamney u «HemeTanis

Heopranndeckue n oprann4eckue
29 kucnotel. Heopranuueckue u
OpTraHNYeCKHe OCHOBAHUS

https://resh.edu.ru/subject/lesson/4960/

AmboTepHbIe HEOpraHUYEeCKHe U
30 OpraHHYECKHUEe COCTUHEHUSI.

I'enermueckas cBSI3b HCOPTraHUYCCKUX U
OpPTraHN4YCCKUX BCIICCTB

https://resh.edu.ru/subject/lesson/4960/

Pomnes xuMuu B o0ecrieueHnu
31 9KOJIOTHUECKOH, SHEPreTUIEeCKOU U
MUIIEBON O€30MaCHOCTH, Pa3BUTHH

MEAUITUHBI

[pencraBnenus 06 0OIMMX HAYYHBIX
32 IIPUHLIMIIAX [IPOMBIIIEHHOTO
MOJTYYEHHS BKHEHIIINX BEUIECTB

https://resh.edu.ru/subject/lesson/3514/

33 UYemoBek B MUPE BEIIECTB U MATEPUAIIOB

https://resh.edu.ru/subject/lesson/3504/

34 XuMUs U 3J0pOBbE UEIOBEKA

https://resh.edu.ru/subject/lesson/3504/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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