


HOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1mo XxuMHUM Ha YpPOBHE CpeHEro O0Iero oopa3oBaHus pa3padorana Ha ocHOBe DenepabHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoit denepauun», TpeOoBaHUIl K pe3yiabTaTaM OCBOCHUS (erepaibHOH 00pa30BaTeIbHONW MPOrpaMMbl CPEIHEr0 OOIIEero
obpaszoBanust (POII COO), mpeacraBinenHbix B DenmepanbHOM TrocyaapcTBeHHOM oOpaszoBatenbHOM crangapre COO, ¢ yuérom Konnenmuu
npenoAaBaHus yueOHOro npeamera « XuMus» B 00pazoBaTesbHbIX opranu3anusax Poccuiickoit deneparuu, peann3yomux OCHOBHbIE 00pa30BaTeIbHbIE
MporpamMMbl, 1 OCHOBHBIX MOJIOkeHHH «CTpareruu pa3BuTus BocnuTaHus B Poccuiickoirt ®epepanmm Ha nepuoa ao 2025 roma» (Pacmopsikenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOJIXOJIOB K pa3paboTKe MpOrpaMMBbl IO XUMHUH, K ONPEICICHUIO 00IIel cTpaTernu 00y4YeHHsI, BOCIIUTAHUS U Pa3BUTHS O0YJArOIIUXCS
cpeactBamu ydyebHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyaiabHble mnonoxenus PIOC COO o
B3alMOOOYCIIOBIEHHOCTH LieJIeH, COAepKaHUs, PE3yJIbTaTOB 00y4eHHsI U TPeOOBAaHUI K YPOBHIO IIOJITOTOBKU BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHE, IMOJy4aeMO€ BBIMYCKHHKAMHU 001eo0pa3oBaTeNibHONl OpraHu3alluu, SBISETCS HEOTHEMIIEMOM YacTbl0 HX
oOpa3oBaHHOCTU. OHO CIYXKUT 3aBEPILIAIONIMM STAallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIFOUEBBIX IIEHHOCTEH, MPHCYIIUX
[EJIOCTHOW CHUCTEME XMMHYECKOro o0pa3oBaHHS. DTH LIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH
KYJIbTYpbl YellOBEKa, a TaKKe HKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOAHON cpene. Peanmsyercs xumudeckoe
o0Opa3oBaHue 00yJarOIIUXCs Ha YPOBHE CPEIHET0 00IIEro 00pa3oBaHus CpEICTBAMU yUeOHOTO ITpeAMeTa «XUMHUS», COJIepKaHUE U ITOCTPOCHHUE KOTOPOTO
OTIpeJIeTICHBI B TIPOrPaMME 10 XUMHH € YYETOM CreU(UKH HAYyKU XHUMHUH, €€ 3HaUYeHUs B TIO3HAHUU MPUPOJBI M B MaTEPUATHHOM KU3HHU OOIIECTBA, a
TaKKe C y4€TOM OOMIIMX IIeJIe M MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHero oomiero oopasoBaHusi B Poccuiickoit
denepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pPOJib B COBPEMEHHOW ITUBUIIM3AIINH, B CO3JJaHIUHM HOBOU 0a3bl MaTepuaIbHOU
KynbTypbl. OHa BHOCUT CBOI BKJIaJ B JOPMUPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIIIIEHUS, B CO3/IaHUE 1[EJIOCTHOTO MPEACTABIEHUS 00 OKPYKAIOIIEM
MHUpPE KaK O €AMHCTBE MPUPOJBI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUHU Ha OCHOBE MOHMMAHMUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIEro MHPA,
OCO3HAHHUS B3aMOCBS3U MEKY CTPOSHUEM BEIIECTB, MX CBOMCTBAMH M BO3MOKHBIMU 00JACTAMU MPUMEHEHHUS.

TecHo B3aUMOECHCTBYS C IPYTUMU €CTECTBEHHBIMU HAYKAMH, XUMHUS CTala HEOTHEMJIEMON YacThI0 MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM
YCIIELTHOTO TPYJa U dKU3HU Kax10ro ujieHa odmectBa. CoBpeMeHHasi XUMUS Kak HayKa co3uiaTellbHasl, Kak HayKa BBICOKMX TEXHOJIOTHI HalpaBiieHa Ha
pernieHue riao0aabHbIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBOM, SKOJIOTHUECKONU O€30TTaCHOCTH U OXPaHbI
3/10pPOBBA.

B cooTrBercTBUU ¢ 00MIMME LIETSIMHU U MPUHIIUIIAMHU CPEIHEro o0IIero oopazoBanus cojepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbId

YPOBCHB 1/13yquI/151) OPHUCHTHPOBAHO MPCUMYHICCTBCHHO Ha OGMCKyHLTypHy'IO MMOATOTOBKY 06yqa10u11/1xc;1, HCO6XO,[[I/IMyIO UM  OJid BLIpa6OTKI/I
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MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIICIIHOTO BKJIIOUEHHUS B JKM3Hb COLIMYMa, MPOJOJDKEHUS OOpa30BaHUS B Pa3IMUHBIX OOJIACTSIX, HE CBS3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocraBnsromuMu npeaMeTa «XUMHUs» SBISIOTCS 0a30Bble Kypchl — «Opranudeckas XumMusi» u «OO0mas 1 HeopraHuyecKkasi XUMHsD», OCHOBHBIM
KOMITOHEHTOM COJIePKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0230BOM HAYKHU: CHCTEMAa 3HAHUH 110 HEOPTaHUYECKOW XMMHUU (C BKIFOUEHUEM 3HAaHUH U3 001Iei
XMMHHN) U OpraHuyeckoil XumMuu. @opMupoBaHUe JAHHOM CUCTEMbI 3HAHUN IIPU U3YYEHHUH NpeMeTa 00eCeunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO
MHOIro0o0pasusi BeLeCTB Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa copepxanusi KypcoB — «Opranudeckas xumus» U «OO11as U HeopraHudeckas XUMHUsS» copMUpoBaHa B IPOrpaMMe IO XMMHU Ha
OCHOBE CHUCTEMHOTO IMO/X0Ja K M3y4EHUIO0 y4eOHOro Marepuana u o0ycJIOBIEHA UCTOPUUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHMN Ha ONpeAeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKON XMMHUU BEILECTBA PACCMATPUBAIOTCA Ha YPOBHE KJIACCUYECKOW TEOPUHU CTPOEHUS OPraHUYECKHUX
COCIMHEHUH, a TAK)Ke Ha YPOBHE CTEPEOXMMUYECKHX U SJICKTPOHHBIX MTPECTABICHHI O CTpOSHHH BemecTB. CBeieHus 00 M3y4aeMbIX B Kypce BEIIeCTBax
JAIOTCSL B Pa3BUTUU — OT YIJIEBOJOPOAOB /10 CIOKHBIX OMOJIOIMYECKH aKTUBHBIX COEAMHEHUH. B Kypce opraHMueckoil XMMHUM MOJIyYalOT pa3BUTHE
c(hOpMHPOBAaHHBIE HA YPOBHE OCHOBHOT'O 00IIIero 00pa30BaHusI IEPBOHAYAILHBIC TIPECTABICHUS O XUMUIECKON CBSI3H, KJIACCU(UKAIIMOHHBIX TPU3HAKAX
BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUYECKON PEAKIUU.

[Tox HOBBIM yTJIOM 3peHus B mpeaMere «Xumus» 0a30BOro ypOBHS paccMaTpUBAETCs M3YYEHHBIH Ha YpOBHE OCHOBHOI'O 00IIero oopa3zoBaHUs
TEOpPEeTUYECKUI MaTepuall U (PaKTOJIOTHYECKHE CBEIEHUS O BELIECTBAX M XUMHUECKON peakiuu. Tak, B 4acCTHOCTH, B Kypce «OO01as 1 HeopraHuyeckas
XUMHS» 00ydaroUIMMcs MPEeJOCTaBIIeTCsl BO3MOXHOCTh OCO3HATh 3HAUCHHE MEPUOJMYECKOT0 3aKOHA C OOLIETEOPETHYECKHMX U METOJI0JOTHYECKUX
HO3ULIMH, TITy0Xe MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIMM 3TOro 3aK0Ha — OT 0060011aro1el 10 00BACHSIOIIEH 1 TPOrHO3UPYOILEH.

Enunas cucrema 3HaHMI O Ba)KHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH, CBOICTBaX M MPUMEHEHUH, a TaKXKE€ O XUMUYECKUX PEaKIUsIX, UX
CYILIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKaHUs JomnoyHsercs B Kypcax 10 u 11 kiaccoB aneMeHTaMM cOAep KaHMsI, UMEIOIUMHU KYJIbTYPOJIOTHUECKUNA U
MNPUKIATHON XapakTep. DTH 3HaHMS COCOOCTBYIOT IOHMMAHUIO B3aMMOCBSI3U XMMHUU C APYTUMU HayKaMH, PacKpbIBaloT €€ pojib B MO3HABATEIbLHOW U
MPAKTUYECKOHN eSTEIIbHOCTH YEJI0BEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBOXKEHHUS K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U MTPAKTUUECKUX MPUITIOKEHU N
XUMHHU, TOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B O0IIECTBEHHO U TMYHOCTHO 3HAYMMBIX NTPO0JIeMax, CBA3aHHBIX C XMMHUEH, KpUTUUYECKU OCMBICITUBATh
UHPOPMALIMIO U MIPUMEHATH €€ Ul MOMOJIHEHUS 3HAaHUM, pelleHUs] MHTEIJIEKTYAIbHBIX U HKCIEPUMEHTAIbHBIX HCCIEeI0BaTeIbCKUX 3a1ad. B menom
coJiepKaHue yueOHOro npeaMera «XUMHUs» TaHHOTO YPOBHSI M3yUeHUsI OPUEHTHPOBAHO Ha JOPMHUPOBAHUE y 00YUaIOIIMXCS MUPOBO33PEHUECKOM OCHOBBI
JUIs TOHUMaHUs GUII0coCKUX Hiel, TaKUX Kak: MaTepruaibHOE €IMHCTBO HEOPTaHUUECKOr0 M OPraHMYeCcKOro Mupa, 00yCIIOBIEHHOCTh CBOMCTB BEILIECTB
UX COCTaBOM M CTPOEHHUEM, IO3HABAEMOCTb MPHUPOAHBIX SBJIECHUN MYyTEM SKCIEPUMEHTAa W PEHICHHUs MPOTUBOPEUUH MEXIy HOBBIMU (aKkTaMu M
TEOPETUUYECKUMHU TPEANOCHIIIKAMHU, OCO3HAHUE POJIM XMMHH B PEIIEHUU 3KOJOTHYECKUX MpOoOJieM, a TakkKe MpobsieM cOepexeHHs] SHEPreTUYeCcKuX
PECYpPCOB, ChIPbsl, CO3/IaHHS HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane pemenus 3agad BOCIHUTAHUS, Pa3BUTHS U COLMAIU3ALUU O0y4aIOLIUXCs MPUHATHIE TPOrpaMMON 10 XUMHHU MOAXOJIbI K OINpeIeIeHUI0
COJIepKaHUsl U TOCTPOCHUS IMpeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIbHBIX YUYEOHBIX NEHCTBHMH, MMEIOMIMX 0a30BO€ 3HAUEHHUE IS



pa3IMYHBIX BUAOB JEATEIBHOCTH: pPELICHHs MpoOsieM, MOUCKA, aHaiu3a U 00paboTku HMH(OpMAIMHM, HEOOXOIUMBIX AJS MPHOOPETEHHUs OMbITa
IIPAKTUYECKON U MCCIIEI0BATENbCKON JEATENIBHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IIO3HAHUM XUMUHU.

B npaktuke npenojgaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK W HAa yPOBHE CpeAHEro oOmiero oOpa3oBaHUs, NpU
OIPEEIICHUU COJIEP/KATEIbHON XapaKTEPUCTUKU LIeJIel U3y4eHUs MIpeMeTa HalpaBJIE€HUEM IEPBOCTENEHHON 3HAYMMOCTU TPAJULUOHHO IPU3HAETCS
(GopMHpOBaHHE OCHOB XMMMYECKONH HAayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUUYECKOM NESATEIbHOCTH 4YElIOBEKa M KaK OJHOIo U3
KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOJUYECKOM TOYKHM 3PEHHUS TaKOW IOAXOJ K ONPEAEICHUIO Lieleld M3ydyeHHUs NpeaMeTa SIBISETCs BIIOJIHE
OIpaB/IaHHBIM.

CoriacHo JaHHOUM TOYKE 3pECHHMS TJIAaBHBIMU IEISAMU U3YYCHHS TIpeaMeTa « XuMusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsitOTCS:

¢ (opMupOBaHHE CHCTEMbl XMMUYECKUX 3HAHUH KaK BaKHEHIIEH COCTABIIAIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOI1 JIeKaT
KJIFOUEBbIE MOHATHUS, (QyHJAMEHTAJIbHbIE 3aKOHbI U TEOPUM XMMHUH, OCBOCHME SI3blKa HAYKH, YCBOGHHE U MOHHMAaHHE CYIIIHOCTU JOCTYIHBIX
0000111eHHIT MUPOBO33PEHUYECKOTI0 XapaKTepa, 03HAKOMJIEHHUE C HCTOPUEN UX Pa3BUTUS U CTAHOBJICHUS;

e (opMupOBaHHE U Pa3BUTHE NPEACTABICHNI O HAYYHBIX METO/aX TO3HAHMS BEIIECTB M XMMUYECKUX PEAKIIHA, HEOOXOJUMBIX ISl IPHOOPETCHHUS
YMEHUH OPUEHTUPOBATHCS B MUPE BELIECTB U XUMUYECKUX SIBIICHHUH, UMEIOLIUX MECTO B IPUPOJIE, B IPAKTUYECKON U [TOBCEJHEBHOM JKU3HU;

® pa3BUTHE yMEHUI U CIOCOOOB JIEATENLHOCTH, CBSA3aHHBIX C HAOMIOACHNEM B O0OBICHEHHEM XUMHYECKOTO SKCIIEPUMEHTA, COOJTIOJICHUEM TIPaBUII
0e30macHOro 0OpaIIeHus C BEIIECTBAMHU.

Hapsany c atuMm, conepxatenbHasi XapakKTepUCTHUKa LIeJIeH M 3a7ay U3y4eHUs MpeaMeTa B IporpaMMe 1o XMMHUU YTOYHEHA U CKOPPEKTUPOBaHA B
COOTBETCTBUM C HOBBIMM IIPUOPUTETAMHU B CUCTEME CpeAHero obiero oopazoBanus. Ceroass B NpenojaBaHUM XUMUH B OojbllIeil cTeleHn oTAaéTCs
OPEANOYTEeHUE MPAKTUYECKOH KOMIIOHEHTE COJAEp)KaHUs OOydeHHUs, OPUEHTHPOBAHHOW Ha IOATOTOBKY BBIYCKHHMKAa 0011e00pa3oBaTeIbHON
OpraHu3aliy, BIaJICI0IIero He HAOOPOM 3HaHMM, a PYHKIIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSMHU aKTUBHOTO MOJIY4YEHUS 3HAHUN U
IPUMEHEHHUS UX B peIbHOM JKU3HU JUIS pEIICHUs TPaKTUUYECKHUX 3a/1au.

B cBsi3u ¢ 3TUM IpU M3y4YeHUH ITpenMeTa « XUMUs» TOMUHHUPYIOIlee 3HaYeHUE MPUOOPETAIOT TaKUe LEIH U 33aJ1a4l, KaK:

ajanTtanus oO0y4aroIIKUXCs K YCJIOBUSAM JUHAMHYHO Pa3BUBAIOLIETOCS MUpPaA, (GOpMHpPOBAHHE MHTEIUIEKTYalbHO Pa3BUTON JMYHOCTH, TOTOBOH K
€caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHUIO TPAMOTHBIX PEUICHUM B KOHKPETHBIX >KM3HEHHBIX CHUTYyallMsIX, CBS3aHHBIX C
BELIECTBAMM U UX IPUMEHEHHEM,;

¢dopmMHpoBaHUe y 00yUYaIOUIMXCS KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHILIMH), UMEIOIINX YHUBEpCAIbHOE 3HAUEHHUE JUISl pa3IMyYHBIX BHJIOB
JeSITeIbHOCTH: PeLIeHusl MpolieM, MoKucKa, aHajau3a U o0paboTKU MH(pOpMaIMK, HEOOXOJUMBIX AJIsl MPHOOPETEHUsI ONbITa JESITeIbHOCTH, KOTOpas
3aHMMAaeT Ba)KHOE MECTO B MIO3HAHUH XUMUH, a TAKXKE JJIS1 OLIEHKH C MO3UIIUN 9KOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX
IIPOLIECCOB HAa OPraHMU3M UYeJIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, HMHTEJUICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEW OOYyYarolmUXcs: CIHOCOOHOCTH CaMOCTOSITEIBHO
HpI/IO6peTaTb HOBBIC 3HAHUA 110 XUMHHU B COOTBETCTBUHU C KU3HCHHBIMU HOTpe6HOCT5IMI/I, HCII0JIb30BaTh COBPECMCHHBIC I/IH(I)OpMaL[I/IOHHBIe TEXHOJIOTUU
JUTSI TIOUCKA U aHalin3a y4eOHON ¥ HAYIHO-TIOMYJIIPHOW HH()OPMAIIMYA XUMHUYECKOTO COCPKAHUS;

dbopMuUpOBaHUE M pPa3BUTHE Y OOYYAIONINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH,
KOTOpPBIE OCOOCHHO HEOOXOAUMBI, B YACTHOCTH, TIPU TUIAHUPOBAHUHU M IPOBEACHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE y O0yJaroIuXcs yOSKIEHHOCTH B TYMaHHUCTUYECKON HANPaBICHHOCTH XUMUH, €€ BaKHON POJIM B PEHICHUH III00aIbHBIX TpoOIeM
palMOHATBFHOTO TPUPOAOIIOIH30BAHNUS, TIOMOIHEHNS YHEPTETUYCCKUX PECYPCOB M COXPAHEHHUS MPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH
OEpeKHOTO OTHOIIICHUS K IIPHPOJIE U CBOEMY 3JI0POBbBIO, & TAKIKE IMPUOOPETEHHSI OTBITA UCTIOIB30BAHUS ITOYYCHHBIX 3HAHUH [T IPUHSATHUS TPAMOTHBIX
PCILICHHIA B CUTYAIIUSX, CBA3aHHBIX C XHMUYCCKHMH SIBJICHUSIMHU.

B yde6GHOM 1u1aHE cpemHero obmiero odopa3oBaHuUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHSI BXOJHUT B COCTAaB MPEAMETHON o0yiact «EcTecTBeHHO-
HAaY4HBIC TPCAMETHI».

OO1mee 9rciio 9acoB, OTBENEHHBIX I H3YyUCHHS XUMUHU, HA 0a30BOM YPOBHE CpPEIHEro 00IIero oopa3oBanus, cocrapiser 68 gacos: B 10 kiacce
— 34 yaca (1 gac B Hezento), B 11 kimacce — 34 yaca (1 yac B Henelno).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

TeopeTudyecKkue OCHOBbI OPraHUYeCKO XUMHHU

[IpenMeT OpraHMyYecKOl XMMHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B IIOJIYYCHHMHM HOBBIX BEUIECTB M MarepuaioB. Teopus cTrpoeHus
opranudeckux coeguHeHudt A. M. bytnepoBa, e€ ocHOBHbIE nosiokeHUsl. CTpyKTypHbIe (POpMYJbl OpraHMYEcKuX BemiecTB. 'omosorus, uzoMepus.
XuMHYecKas CBSI3b B OPraHUYECKUX COCITMHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBSA3H.

[IpencraBnenue o kinaccuukanuy opraHuyeckux BemiecTB. HoMeHknaTypa OopraHMYeCKMX COEIMHEHUN (CUCTeMaThyecKas) U TPUBUAJIbHbBIE
Ha3BaHUS BAKHEHIINX NPEICTABUTENECH KI1aCCOB OPraHUYECKUX BEILECTB.

OKCrepuMEHTAJIbHBIE METO/IbI U3YUYEHHMSI BELIECTB U UX MIPEBPALECHUI: 03HAKOMJIEHHE C 00pa3liaMy OpPraHMYECKUX BEILECTB U MaTepUajiaMH Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OPraHMYECKUX BELIECTB, HAOIIOAECHUE U OMMCAHHUE JE€MOHCTPALMOHHBIX ONBITOB IO MPEBPAIICHUI0 OPraHUYECKUX
BEILIECTB NPU HarpeBaHUH (IU1aBjIeHUE, OOYIIIMBAHUE U TOPEHUE).

Yriesoxopoanbl

AJIKaHbBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psiA. MeTaH U 3TaH — NpOoCTeHIINe MPeICTABUTENN ANKaHOB: (U3NYECKUEe U XMMUYECKHE CBOMCTBA
(peakuuu 3aMelIeHNs] U TOPEHHS ), HaX0XIEHNUE B IPUPOJIE, TOJIyUEHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEHUIINE NMPEACTaBUTEIN AJIKEHOB: (PU3MUECKUE U XUMHUYECKHE
CBOICTBa (peaKkUy TUAPUPOBAHUS, TAIOTEHUPOBAHNUS, THAPATALMN, OKHCIECHUS U MOJIMMEPHU3aLliN ), TOJIyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramgueH-1,3 u merunOyramueH-1,3: cTpoeHHe, BaKHEWIIME XUMHUYECKHE CBOWCTBa (peakuusi nonumepusaiuu). [lomyuenue
CUHTETHUYECKOTO KayuyyKa U PE3HHBI.

AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHHs, TOMOJOIMYECKHH psil. ALETHIEH — MPOCTEHIINI MpeacTaBUTeNb AJKMHOB: COCTaB, CTPOEHHE,
du3nueckre U XMMUYECKHE CBOWCTBA (PEaKIIMK THPUPOBAHUS, FAJIOTCHUPOBAHUS, THIPATALlUH, TOPEHUS ), OJTYYEeHUE U TPUMEHEHHE.

Apensl. beH3on: coctas, cTpoeHue, pru3nyeckre 1 XUMHUUECKUE CBOMCTBA (peakIy raJIoreHUPOBaHUS U HUTPOBAHUS ), HOJIYyYEHNUE U IPUMEHEHHUE.
Tonyon: cocmas, cmpoenue, puzuueckue u Xumudeckue ceoucmea (Peakyu 2ai02eHUpoSanUs U HUMpO8anus), noayderue u npumenenue. TOKCUIHOCTD
apeHoB. [ 'eHeTHyeckas CBSI3b MEX]y YIJI€BOJAOPOAaMHU, PUHAIISKAITIMH K Pa3INYHBIM KIJIACCaM.

[TpuponHble UCTOYHHUKHU YIiIeBOOopo10B. [Ipuponnbiil ra3 u nomnyrHele HeTsHBIE ra3bl. HegTh u e€ npoucxoxaenue. Crnocodsl nepepadoTku
He(THU: IeperoHKa, KPeKUHT (TepMUYECKUH, KaTaTUTHUECKUi ), mupoiu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.
KamMeHHBI# yronb U IpoIyKThl €ro nepepadoTKH.



DKcrepuMeHTaIbHbIE METOABI U3YUEHHsI BEIIECTB M UX MPEBPAIICHUI: 03HAKOMIIEHHE ¢ 00pa3liaMu IIacTMacc, KaydyKoB M PE3UHBI, KOJIJICKIIHH
«HedTp» 1 «YT0IB», MOJEINPOBAHNE MOJIEKYJ YIIIEBOAOPOIOB U TAIOT€HONPOU3BOAHBIX, TPOBEACHNE MPAKTHYECKOW PabOThI: MOIy4YE€HUE ITUIICHA

M3yYEHHE €TI0 CBOMCTB.

PacuérHble 3anaum.

Brruncnenus mo ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMUYECTBA UCXOAHOTO BEIIECTBA WJIM MPOIYKTAa PEaKUUU MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MPOJTYKTOB PEAKLUN).

Kuciaopoacoaep:kamme opranudeckue coelMHeHUs

[IpenenbHbIe OJHOATOMHBIE COUPTHI. METaHON M 3TAaHOJ: CTpOeHHE, (PU3HUYECKHUEe U XUMUYECKHE CBOMCTBA (PEeaKIMi ¢ aKTUBHBIMH METaJUIaMU,
raJIoreHOBOJIOPOAaMHU, TOPEHUE), IpUMEHEHHEe. BolopoaHbIe CBA3H MEX Ty MOJIEKYJIaMU CIIUPTOB. J{eiicTBIe MeTaHOIa ¥ ATAHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaTOMHBIE CIUPTHL. DTHICHIIMKONb M TIUIEPUH: CTPOCHHE, (QU3NYECKHE W XUMHUYECKHE CBOWMCTBA (B3aMMOJICHCTBHE CO MICTOYHBIMH
MeTaJlJIaMH, KaueCTBEHHAs peakllisi HAa MHOTOaTOMHBIE cIUpThI). JlelicTBUE HAa OpraHu3M uenoBeka. [IpumeHenne riuuuepria u 3TUIICHTJIUKOIIS.

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3UYecKre U XuMHIeckue cBoiicTBa. TokcnunocTs (henomna. [Ipumenenne penona.

Anbaeruapl U kemonsi. DopMalibIerul, alleTaabAeru: CTPOCHNE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (pEaKLMy OKUCIIEHUSI U BOCCTAHOBIICHNUS,
KayeCTBEHHBIE PEAKIINH ), TIOJYyYCHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHasi M YKCYCHAasi KHCIOTBI: CTpO€HHE, (U3NYECKHUE M XUMUYECKHE CBOICTBa
(cBolicTBa, 00IIME TSI KJIacca KUCIIOT, peaklus 3TepuuKalum), moirydyeHue u npuMenenue. CTeapuHoBas U OJICMHOBAS KUCIIOTHI KaK MPeCT aBUTEIH
BBICIIMX KapOOHOBBIX KHCIOT. Mbljia KaK COJIU BBICIINX KApOOHOBBIX KHUCJIOT, X MOIOIIIEEe ACHCTBUE.

CrnoxHble >QUpbl Kak MPOU3BOAHbIE KApOOHOBBIX KHUCHOT. ['maponu3 cinoxubix 3¢upo. Kupel. ['maponus sxupos. IIpumeHeHHe XHUpOB.
buosiornyeckas posb JKUPOB.

VYrneBoabl: cocTas, Ki1accuukanus yrieBoioB (MOHO-, AM- U MonMcaxapusl). [roko3a — mpocTeimunii MoHOCaxapua: 0COOEHHOCTH CTPOEHUs
MOJICKYJIbI, (PU3MYecKue U XMMUYECKUe CBOMCTBa (B3aumoeicTBue ¢ ruapokcuaom meau(ll), okucinenue aMmMuadHbIM pacTBOpoM okcuza cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TIIOKO3bl), HAX0XK/JIEHHE B IPUPOJE, IPUMEHEeHUe, Onoaoruyeckas poib. @orocunTe3. PpyKTO3a Kak H30Mep TITHOKO3BI.

Kpaxman u memtono3a Kak npupoanble noiumepbl. CTpoeHHE KpaxMmaia M LeiUTojo3bl. Du3ndeckue U XMMHUYECKHME CBOMCTBA Kpaxmania
(ruaponu3, KaueCTBEHHAS PEaKIIHsI C HOJIOM).

DKCTepUMEHTAIbHBIE METO/bl U3YUEHHUs BEUIECTB M HMX MPEBpAIICHMI: MpoBeleHUe, HAOIIOICHHE U OMHCAHHME JEMOHCTPAIIMOHHBIX OIBITOB:
TOpEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUN OJHOATOMHBIX CIIUPTOB (OKUCIIEHHE 3TaHoaa okcuaoM Menu(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE
rmrepuna ¢ ruapokcuaoM meau(ll)), anpreruoB (okucaeHne aMMHaYHBIM pacTBopoM okcuja cepedpa(l) u ruapoxkcumaom meau(ll), B3aumoaeiicteue
Kpaxmajsa ¢ HOJI0OM), IPOBEACHHUE MPAKTHICCKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnrie 3amaun.

Boruncnenus mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA MCXOTHOTO BEIIECTBA WIIM MPOIYKTa PEaKIUU MO W3BECTHBIM

Macce, O6'béMy, KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BEIICCTB UJIK IPOAYKTOB peaKI_II/II/I).
7



A3oTconeprKaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTBHI Kak aMm(oTepHble OpraHnveckue coequHeHus. Ou3nueckue ¥ XUMHUECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpHUMEpe TIIHMLUHA).
buonoruueckoe 3HaueHne aMuHOKuUCIOT. [lenTuapt.

benku kak npupoaHble BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBa
0eNIKOB: TUAPOIIN3, ACHATYpalus, KaYeCTBEHHbIE PEaKIIUU Ha OEJIKU.

OKCrepUMEHTAIbHBIE METO/bl M3yYeHHUsS! BEIIECTB W UX IPEeBpallCHHI: HaOII0JeHNe U ONMUCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpalUs
OeJIKOB MPU HarpEeBaHUU, I[BETHBIE PEAKIIH OCIKOB.

BbicokomoieKyJIsIpHBIE COeINHEHUS

OCHOBHbBIE MOHATHS XUMHHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHI: MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEIHSISA
MoJieKyJsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPHU3ALUs U ITOJIMKOHIEHCAIHSI.

OKCepUMEHTAJIbHBIE METO/bl M3YyYEHHs BEILECTB M UX MpEBpallleHUui: O3HAKOMJIEHHE ¢ oOpa3lamMH NPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KayYyKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexXmpeaMETHBIX CBsI3€d MpU M3YYEHMHM OpraHudeckod xumuu B 10 Kilacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BaHHE KakK OOIIUX
€CTECTBEHHO-HAYUHbIX MOHATHM, TaK U MIOHATUM, SBJIAIOIINXCS CHCTEMHBIMHU ISl OTJIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTecTBEHHO-HAYYHBIE MMOHATHUS: SBJICHHUE, HAYUHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, Kilaccu(uKaius, nepuoJuaHOCTb,
HaOII0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOICTUPOBAHUE.

®usnka: martepusi, SHEprus, Macca, aTOM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO, 00BbEM, arperaTHOE€ COCTOSHHE
BElIEeCTBa, (PU3MUYECKHUE BETUUYUHBI U €TUHUIIBI UX U3MEPEHUS.

buonorus: knetka, opranusm, 6uocdepa, 0OMEH BEIMIECTB B OpraHu3Me, PoToCuHTE3, OMOJIOTHYECKU aKTUBHBIE BellecTBa (O€KH, YTIIEBOIbI, )KUPHI,
(bepMeHTHI).

['eorpadus: MuHepasibl, TOPHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHomorus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOTO IMHUTAHUS, MOIOIIME CPEACTBA, JEKAPCTBEHHbIE M KOCMETUUYECKHE IMpenaparhl,
MaTepHuabl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC
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XUMHUECKUH 371eMeHT. ATOM. SIApo aToMa, U30TOIbL. DJIEKTPOHHAs 000J04Ka. DHEPTeTHUECKUE YPOBHH, MTOyPOBHU. ATOMHBIE OpOUTaIH, S-, P-,
d- anemenTbl. OCOOCHHOCTH pacIpeeICHUS IEKTPOHOB 110 OPOUTAIISIM B aTOMAaX JIEMEHTOB MIEPBBIX YETHIPEX MEPUOJIOB. DICKTPOHHAS KOHDUTYpaIHst
aTOMOB.

[lepuoanueckuii 3akoH u [lepuoanueckas cucrema xumuueckux 3nemeHToB J. 1. MenneneeBa. CBsi3b nepuoanyeckoro 3akona u Ilepuoanueckoi
CUCTEMbI XUMHUYECKUX 1eMeHTOB J[. 1. MenneneeBa ¢ COBpeMEHHON T€OpUEN CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XUMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CJIOXKHBIX BEIIECTB M0 TPyIaM U epuojiaM. 3HaYeHUE ePUOIUUECKOro 3aKOHA B pa3BUTHH HAYKH.

Crpoenue BelecTBa. XuMHueckas CBs3b. Bupl xuMuueckoil ¢BA3M (KOBaJIEHTHAsI HETIOJIIPHAs U MOJIIPHAs, MOHHAs, MeTalIn4ecKas). MexaHnu3mbl
00pa30BaHUs KOBAJEHTHOM XMMHUYECKON CBsI3U (OOMEHHBIH M IOHOPHO-AaKLENTOpHbIN). BonoponHas cBs3b. BaneHTHOCTb. D1€KTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. MoHbI: KaTUOHBI 1 aHUOHBI.

BemectBa MOJNEKyJISpHOrO M HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa BeUIeCTBAa. THMBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIIIMYECKON PEIIETKY.

[TonsTue o nucnepcHsIx cuctemax. MicTHHHbBIE M KOJUIOMAHBIE pacTBOPbl. MaccoBasi 10J1 BELECTBA B pacTBOPE.

Knaccudukanus Heopranumdecknx coeanHeHW. HoOMEHKIaTypa HEOPraHWYEeCKHX BEHIeCTB. | eHeTWyecKas CBS3b HEOPTaHMYECKUX BEIIECTB,
IIPUHAUIEKANIMX K Pa3IMYHbIM KJlaccaM.

Xumnueckas peakius. Kimaccupukanus XMMHYECKUX peaklMii B HEOPraHUYECKOM U OpraHMYecKoi XUMHU. 3aKOH COXPAaHEHHs MacChl BEILECTB,
3aKOH COXPaHEHMsI U IIPEBPALLICHHS SQHEPTUN IIPU XMMUUYECKHUX PEAKIIMSIX.

CkopocTb peakuuu, €€ 3aBHCHUMOCTb OT pa3iauuHbIX (hakTopoB. OOparuMmble peakuuu. XuUMHUYeckoe paBHOBecue. DaKTOpbI, BIMSIONME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense.

OnexTpoauTnueckas auccoruanus. CuibHble U ciaalble 37eKTpoiauThl. Cpelia BOJHBIX PACTBOPOB BELIECTB: KUCIas, HEHTpaabHasl, IeJ0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIUH.

DKCrepuMEeHTaJIbHBIE METO/Ibl U3YUEHHS BEIIECTB U UX MPEBpaLeHU: 1eMoHcTpalus Tadnui «llepuoanyeckas cucteMa XMMHUUECKHUX 3JIEMEHTOB
J. U. MenneneeBay, u3yuyeHHe MoOjeled KPUCTAJUIMYECKHX DPELIETOK, HAOMIO/EHHE M ONHMCaHHWE JEMOHCTPALlMOHHBIX U J1a0OpPaTOPHBIX OIBITOB
(pa3noxkeHue mepokcua BoJ0poJa B IPUCYTCTBUM KaTajau3aTopa, ONpeleIeHue Cpe/ibl pAaCTBOPOB BELIECTB € MOMOIIBIO YHHUBEPCAILHOTO HHAMKATOPA,
peakIMy HOHHOTO 0OMEHa), MPOBECHNE MPAKTUUECKOM paboThl «BiusHue pa3auyuHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKON peaKIiumy.

Pacuérnbie 3a1aun.

Pacuérbl o ypaBHEHUSIM XUMHUYECKUX PEaKIUi, B TOM YHCIIE TEPMOXUMUYECKUE PaCUEThI, paCUETHI C UCIIOIb30BAHUEM IOHATHUS «MaccoBasi A0
BEIIIECTBAY.

Heopranuveckasi xumust

Hewmeranmne. [Tonoxxenne HemetaiwioB B [lepuoaudeckoit cucreme xuMmudeckux 3neMenToB [l. 1. MenaeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnueckue cBONCTBa HEMETAIIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepona).



XUMHUECKUE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (TaJIOT€HOB, Cephl, a30Ta, ¢ocdopa, yriaepona U KpeMHHUS) U MX COCAMHEHHUH (OKCHIOB,
KHCJIOPOJICOIEPKALUX KUCIIOT, BOAOPOIHBIX COEAUHEHUN).

[IpuMeHeHNe Ba)KHEUIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertamibl. [Tonoxxenne metamnoB B [lepuonudeckoil cucteme xumudeckux >nemMentoB . 1. MenneneeBa. OcoOEHHOCTH CTPOCHUS AIIEKTPOHHBIX
000J104eK aTOMOB MeTauioB. O6mue Gusnueckue cBoiictBa MetamioB. CriiaBsl METAIOB. DIEKTPOXUMHUECKUH psil HAPSHKEHUN METalIoB.

XHUMHYECKUE CBOMCTBA BAKHECUIIINX METAILIOB (HATPUM, KAJIUHA, KAJIbIIMA, MarHui, aIIOMAHUAN, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCIMHCHHI.

OO611me criocoObl oyyeHust MeTajuIoB. [IpuMeHeHne MeTalliIoB B ObITY M TEXHUKE.

OKclepUMEHTAIbHbIE METOJ/bl M3YYEHUsS BELIECTB U UX IPEBpAlllCHUH: M3ydyeHHe KOJUIEKIUH «MeTabl M CIUIaBbl», 00pa3lloB HEMETAJUIOB,
pelLIeHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4, Ha0JII0ICHUE U OIIMCaHU e JIEMOHCTPALIMOHHBIX U Ja00PATOPHBIX OIBITOB (B3aUMOIEHCTBHE THAPOKCHA ATFOMUHMS
C pacTBOpaMU KUCJIOT U ILEJI0Y€EH, KaueCTBEHHBIE PEAKIIMN Ha KATHOHBI METAJIIIOB).

Pacuérnble 3anaum.

Pacuérbl Macchl BelecTBa Wik 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM 00BbEMY OJIHOTO M3 YYacTBYIOIIMX B peakluu
BELIECTB, pacuéThl Macchl (00bEMA, KOJMUECTBA BELIECTBA) IPOJYKTOB PEAKIIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Posib XxuMum B obecrieueHNH 3KOJIOTMYECKOM, SHEPreTHUeCKON U MUIEeBOi 0e30IaCHOCTH, Pa3BUTHUH MeAMLUHBL. [IoHATHE O HAyYHBIX METO/Aax
IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLU.

[IpencraBienus o0 OOIMX HAYYHBIX IPUHIUIIAX IPOMBIIUIEHHOTO MOJY4YEeHUs Ba)KHEHIIINX BEIECTB.

UenoBek B MHUpE BELIECTB U MaTEpPHUAJIOB: Ba)KHEHIINE CTPOUTENbHbIE MaTepuaibl, KOHCTPYKIIMOHHbIE MaTepuaibl, KPaCKU, CTEKJIO, KEpaMHUKa,
MaTepuaibl JAJis AJIEKTPOHUKHU, HAHOMAaTepUallbl, OpraHU4EeCKHE U MUHEPATIbHBIE y100peHUsl.

XVMHUS ¥ 310pOBbE YETIOBEKA: MPaBUjIa NCII0JIb30BAHNUS JIEKApPCTBEHHBIX IIPENapaToB, paBuia 6€301acHOro UCIOIb30BaHuUs NPenapaToB ObITOBOI
XUMHH B IOBCEHEBHON KHU3HU.

MexXnpeaMeTHbIE CBS3U.

Peanuzanus MexnpeaMeTHBIX CBsI3eH MpH U3y4eHHH OO0IIel U HeopraHndeckoil xumuu B 11 kiacce ocylecTBisieTcs yepe3 UCHOIb30BaHUE KaK
OOIINX €CTECTBEHHO-HAYYHbIX MOHATHUH, TaK ¥ MOHATUH, ABISIOIIMXCS CUCTEMHBIMU JJIS1 OTAETIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OOue ecTecTBEHHO-HAyYHble MOHATHS: Hay4dHbIM (DaKkT, TuUmoresa, 3aKOH, TEOPHs, aHaJIM3, CUHTE3, KiIacCU(UKAIMs, NepUOJUYHOCTD,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: marepus, SHeprusi, Macca, aToMm, 3JE€KTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PATUOAKTUBHOCTh, MOJIEKYJa, SHEPTETUYECKUH YPOBEHb,
BEIIECTBO, TeJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, GU3NYECKUE BETMUMHBI U €IMHULIBI X U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opranusM, 3kocuctema, ouocdepa, Makpo- 1 MUKpOdJIEMEHThI, BUTAMUHBI, 0OOMEH BEILIECTB B OpraHU3MeE.

I'eorpadusi: MuHepanbl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIe, TOIUIUBO, PECYPCHI.
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TexHoIorus: XuMHUYECKasi POMBIIIEHHOCTh, METAJLIYPrUsl, IIPOU3BOICTBO CTPOUTENIBHBIX MAaTEPUAIIOB, CEIILCKOXO35MCTBEHHOE IIPOU3BOICTBO,
NUINEBasi MPOMBIIUIEHHOCTh, (papMalneBTH4ecKass MPOMBIIIJICHHOCTb, MPOU3BOJCTBO KOCMETHUECKUX MPENnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHUaJIOB, IEKTPOHHAS IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 XM HA BA3OBOM YPOBHE CPEJIHEI'O OBIIIET'O OFPA3OBAHIA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHsSI OOYYaIOLIUMUCS MPOrpaMM CpeIHEro ooIero oopazoBaHus (JIMUYHOCTHBIM,
MeTanpeMETHBIM U peAMETHBIM). HayuHo-MeToquueckoit OCHOBOM [ist pa3paOO0TKH MIIaHUPYEMBIX PE3YJIbTATOB OCBOEHUS IPOTPAMM CPEJHETO OOIIETO
00pa30BaHus SABJISIETCS CUCTEMHO-AESITEIbHOCTHBIIN MOIXO.

B cooTBeTCTBHM C CUCTEMHO-IEATEIBHOCTHBIM IMOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX pPE3YyJbTAaTOB OCBOCHMS IpeaAMeTa «XHUMHS» Ha ypOBHE
cpenHero o0miero 0opa3oBaHus BbIICICHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHKE 00YYaIOLUIMMUCS POCCUMCKON TPak1aHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIMYue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUI JINYHOCTU Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKHMX TpaJulMil 0a30BOi Hayku
XUMUU;

TOTOBHOCTb M CIOCOOHOCTH OOYYalOUIMXCS PYKOBOJCTBOBATHCS B CBOEH JEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKaMU, MPHUCYILIUMU
[EJIOCTHOW CUCTEME XUMHUYECKOTro 00pa3oBaHus;

HAJIMYUE MPAaBOCO3HAHMS SKOJIOTHYECKON KYJIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUs TOCTUTAIOTCS B €IMHCTBE Y4€OHOM M BOCIIUTATEIbHON IeATEIbHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COL[MOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU M UJI€AJIaMU POCCUICKOTO TPakJIaHCKOTrO OOIIecTBa, MPUHATHIMU B
oOuiecTBe HOPMaMHU U IIPaBUJIAMU TOBEJIEHUS, CIIOCOOCTBYIOIIMMH MTPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUSL 1 HDAaBCTBEHHOI'O CTAHOBJICHUS INYHOCTH
oOydJaronmxcs.

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS IIpeaMeTa «XUMHS» OTpaxaroT c¢(hOPMHUPOBAHHOCTh ONBITA TO3HABATEIHHON U MPAKTUYECKON NEATEIbHOCTH
00yyJaroImuxcs Mo peaau3aliy IPUHATHIX B OOIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCcKOro BOCIMTAHUS:

0CO3HaHMsI 00YUarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 003aHHOCTEH, yBaXKEHHs K 3aKOHY U IPaBOIMOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaX U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JESATENbHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB, PEIICHUWU YYeOHBIX W I03HABaTENbHBIX 3ajad,
BBIMOJTHEHUH XUMHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUSI, JTIOTHUKY U apIrYMEHTBI IPYTUX MIPH aHAINU3€E Pa3IMYHbIX BUJI0B YUEOHOH A TEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILLEHUS K UICTOPUYECKOMY U HAYYHOMY HACIEANI0 OT€YECTBEHHON XUMUU;
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YBaOXCHHS K MPOIECCY TBOPYECTBA B 00JACTU TEOPUH U MPAKTHUYECKOTO MPUMEHEHHS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAyKU €CTh
pe3yabTaT JIUTEIbHBIX HAOIIOEHUN, KPOTIOTIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ja YUYEHBIX U MPAKTUKOB;

WHTEpeCca W TO3HABATEIHHBIX MOTHBOB B TMOJYYCHHH W MOCIEAYIONMEM aHanu3e HMHOOpPMAMUA O TMEPEAOBBIX JOCTIKEHUSX COBPEMEHHOM
OTECYCCTBCHHOM XHMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSAMHU, U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJIEHNUE U MOCTYIIKM CBOMX TOBApHUIIEH C MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE IOCIEICTBUI
ATUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUS IEHHOCTEH 3/JOPOBOTO M 0€30TacHOro o0pa3a >KH3HHU, HeOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DH3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOroeHHsI MpaBuiI 0€301acHOro oOpallleHus ¢ BEIIeCTBaMU B OBITY, TOBCEHEBHOM )KM3HU U B TPYIOBOM JESATEIBHOCTH;

MOHMMAaHHUS [IEHHOCTH MPaBWJI MHIUBUIYaTbHOIO M KOJUIEKTUBHOTO O€30MAacHOrO MOBEJACHHS B CUTYAIHX, YTPOKAIOUIUX 3J0POBBIO U JKU3HU
JIIOJIE;

OCO3HAHUS MOCIEACTBUI U HEMPUATHS BPEAHBIX MIPUBBIYEK (YIIOTPEOICHUS AIKOTO0JIs, HAPKOTUKOB, KypeHUs);

5) Tpy10BOr0o BOCIIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4Y€OHO-HCCIEAOBATEIIbCKON IEATEIbHOCTH, OOIECTBEHHO IOJE3HONW, TBOPYECKOM W JAPYTrUX BHAAX
NesTeTbHOCTH;

YCTAaHOBKU HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTHYECKUX 3a71a4 COIMAILHON HAMPABIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUEHHIO MPOECCHil pa3TUYHOTO poja, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXX€HUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHJIMBHIYaTbHOUN TpaeKTOpUU 00pazoBaHus, Oyayliel npodeccun U peannsanud cOOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) ’K0JIOrMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTUYECKH I1eJIeCO00Pa3HOT0 OTHONICHHSI K IPUPO/IE, KaK UCTOYHUKY CYIIIECTBOBAHMS KM3HU Ha 3eMIIe;

MOHUMAaHUA TII00aLHOTO XapakTepa SKOJOTUYECKHUX MPOOJIeM, BIHMSHHUS SKOHOMUYECKHX IMPOIECCOB HA COCTOSTHUE MPUPOTHON M COIMATBLHOM
Cpenpbl;

OCO3HaHUS HEOOXOIUMOCTH UCTIONB30BaHUS JOCTIKEHUN XUMHH IS PEIIEHUS BOIIPOCOB PAIlMOHATBHOTO MTPUPOIOIIOIb30BAHNUS;
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AKTUBHOT'O HENPUATHS ACHCTBHIM, IPUHOCSIIUX BPE/ OKPYXKAIOIIEH IPpUPOAHOI cpesie, yMEeHUs TPOrHO3UPOBATh HEOJIArONPUATHBIE HKOJIOTHUECKUE
IIOCJIEICTBHS IIPEIIPUHUMAEMBIX IEUCTBUM U NPEJOTBPAILATD UX;

HaJIM4Ms Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUICHUSA, YKOJIOIMYECKON KYJBTYpPBI, ONbITA ACATEIBHOCTH JKOJOTMYECKOW HAIIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMH B IT03HABATEIbHON, KOMMYHUKAaTUBHOW U COIMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO MPOTUBOCTOSTH UJIEOJIOTUU
xeMopoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOILECTBEHHOM MTPAKTUKH;

IOHUMAaHMs Celn(UKA XUMHM KaK HayKH, OCO3HaHMs €€ poiu B (JOPMUPOBAHUH PALMOHAIBHOIO HAYYHOI'O MBILUIEHUS, CO3AaHUHU LEIOCTHOTO
IpPEACTaBICHUs 00 OKPYXAIOLEM MHMpE KaK O €AMHCTBE IPUPOABI U 4YEIOBEKa, B MO3HAHWU HPUPOIHBIX 3aKOHOMEPHOCTEH M pelleHHH MpodiieM
COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHUH JJIsi COBPEMEHHOW IUBWIM3AIMK: B €€ TYMaHHCTHYECKOW HAINPaBICHHOCTH W BA)XXHOW pOJH B
CO3JIaHUH HOBOMW 0a3bl MaTEPUATBHON KYJIbTYPbI, pEIICHUH TI100aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPbEBOM, SHEPTeTUIECKOM,
NUIIEBOW M SKOJIOTMYECKON Oe30MacHOCTH, B PA3BUTUU MEAWIMHBI, OOECIIEYCHUN YCIOBHI YCIICITHOTO TPYAa W SKOJIOTHYECKH KOM(OPTHOW >KU3HH
KaXJI0T0 wieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: ITOHHMAaHHs CYIIHOCTM METOAOB IIO3HAHMSA, HCIOJIb3YEeMbIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh NOJIy4YaeMble 3HAHUSA I aHAM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOMALIMX B HEM M3MEHEHUH, YMEHUs JeNIaTh
000CHOBaHHBIE 3aKJIFOYEHUS] HA OCHOBE HAYYHBIX (DAKTOB U UMEIOLIMXCS JAHHBIX C LIEJIbIO MOJIYYEHHs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOATEIBHO UCIOJIb30BaTh XMMUYECKUE 3HAHUS JJIs PELIeHUs IPOOJIEM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K TO3HAHUIO U MCCIIEI0BATEIBCKOM AEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHMIO M CaMOOOpPA30BaHUIO, K AaKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUH 110 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax MpohecCHOHATbHON 1eATeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHHe peByJ'IBTaTBI OCBOCHUA yqe6H0r0 npeL[MeTa «XUMUAg» HA ypOBHe cpez[Hero O6H.ICFO 06pa30BaH1/1;1 BKJIFOYAKOT:

3HaYMMBIE JJI1 OPMUPOBAHUS MUPOBO33PEHUS 00YyUaIOIINXCSl MEXAUCLIUIUIMHAPHBIE (MEKIIPEIMETHbIE) OOIIEHAYYHbIE TOHATHS, OTpaKarollne
OCIIOCTHOCTH H&y‘IHOﬁ KapTI/IHH MI/Ipa nu CHCIII/I(i)I/IKy METOJ0B ITO3HaHHA, I/ICHOJ’IBSyeMBIX B €CCTCCTBCHHBIX HayKax (MaTepI/IH, BEUIECTBO, 3Hepr1/m, SIBJICHUC,
mpoIiecc, CUcTeMa, HaydHbId (haKT, TMPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS, UCCIEAOBaHUE, HAOIIOACHUE, N3MEPEHHE, YKCIIEPUMEHT U
ApyrHe);

YHUBEpCaJbHbIE yueOHbIE IeiicTBUSA (TI03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYIISTUBHbIE), 0OecneunBarolye (GopMupoBaHue GyHKIHOHATIHLHON

T'paMOTHOCTHU U COLIMAJIbHOM KOMIIETCHIINHI o6yqa101111/1xc51;
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CIIOCOOHOCTH 00YYAIOIIMXCS UCTIONB30BATh OCBOCHHBIEC MEKIUCIUILIMHAPHEBIE, MUPOBO33PEHUYECKUE 3HAHNS U YHUBEPCAIbHbBIE YIeOHBIC NCHCTBUS
B I103HABATEIBHON U COUMAIIBHON MPAKTHUKE.

MeTtanpeaMeTHbIe Pe3yNIbTaThl OTPAXKAIOT OBJAICHUE YHUBEPCAILHBIME YI€OHBIMU TO3HABATEILHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU
JICUCTBUSIMHU.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30Bble JJOrMYecKHUe AelCTBHS:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTYAIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHBATh;

OTIPENIETIATh eI JIeATeILHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUHU UX JOCTHIKCHHS, COOTHOCUThH PE3YNIbTAThl EATCILHOCTH C MOCTaBICHHBIMU
HETISIMU;

WCIIOJIB30BaTh MPU OCBOCHUW 3HAHUUW MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH XapaKTEPHbIE MPHU3HAKK MOHSATHUN W yCTaHABIMBATh MX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MTOHATHS ISl OOBSICHECHHSI OT/ICTBHBIX ()aKTOB U SIBJIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKALIUY BEIICCTB U XMUMHUYCCKHUX PEaKIIHIA;

yCTaHaBIUBATh MPUUNHHO-CIICACTBEHHBIE CBS3H MEX1Y N3Yy4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYyKTHBHBbIC, JACIyKTHUBHBIC, IO AaHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B
paccMaTpUBAEMBIX SIBJICHHIX, (POPMYIUPOBATH BHIBOJIBI M 3aKIIOUECHHUS;

MPUMEHSThH B MIPOLIECCE MO3HAHUS, UCTIOIb3yEeMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, TPE0OPa30BBIBATH MOJIEIbHBIC PECTABICHUS —
XUMHUYECKHM 3HAaK (CHMMBOJ) 3JIE€MEHTa, XUMHUYecKas (opmyria, ypaBHEHHE XUMHUYECKOW pEaKIUH — MPU PEHICHHH Y4eOHBIX MO3HABATENbHBIX U
MPaKTUYECKHX 3aJ1a4, MPUMEHITh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABIICHUS JIJIS1 BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX
peaKInii.

2) 6a3oBbIe HcCIeA0BaTEIbCKHE JIeliCTBHS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHA;

dbopMynupoBaTh LIETU U 33Ja4d HMCCIEAOBaHHUS, MCIOJB30BAaTh MOCTABICHHBIE M CAMOCTOSITENFHO CPOPMYTUPOBAHHBIE BOMPOCHI B KauecTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI AJIs1 ((OPMUPOBAHHS TUTIOTE3BI TIO MTPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI;,

BJIQ/IETh HABBIKAMHU CAMOCTOSTEIHHOTO MJIAHUPOBAHUS U MPOBEICHUS YUYCHUYECKHX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 3a
XOJIOM TIPOILIecca, CaMOCTOATEIHHO TPOTHO3UPOBATH €TI0 PE3yIbTaT, (HOPMYIHPOBATH OOOOIIEHHS U BBIBOJBI OTHOCUTENIHEHO IOCTOBEPHOCTH PE3YIbTaTOB
MCCJIEIOBAHMS, COCTABIISATh OOOCHOBAHHBINA OTYET O MIPOJIETaHHOM paboTe;

MpruoOpeTaTh OMBIT YUSHUUECKOW MCCIIEI0BATEILCKONW U MMPOCKTHON JAEATEIHHOCTH, POSBIIATh CTIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHHS MPAKTHICCKUX 3a7a4, MPUMEHEHUIO Pa3JIMYHBIX METOOB MO3HAHUSI.

3) padora ¢ unpopmaumeii:
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OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POPMAIUK (HAyUYHO-TIOMYJISIpHAst JIUTEPATypa XUMUYECKOTO COJIEpXKaHMsI, CIIPaBOYHbIE TOCOOus,
pecypebl MHTepHeTa), aHaaM3UpoBaTh HH(DOPMAIUIO Pa3IMYHBIX BHIOB M (HOPM MpPEICTABICHHS, KPUTHYECKH OIICHHMBATh €€ IOCTOBEPHOCTH H
HEIIPOTUBOPEYUBOCTD;

(dbopMynHpOBaThH 3aIPOCHI M IPUMEHSATH Pa3IMYHbIE METOJIBI IIPH MMOMCKE U 0TOOpe H(pOpMAIMK, HEOOXOIMMOH /1JIs1 BHIIOJTHEHUS yIeOHBIX 3a/1a4
ONPENEIEHHOTO TUIIA;

pUOOpPETaTh OMBIT UCIOJIb30BAHUS HH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJILHYIO POpPMY MpecTaBiIeHHs HHPOpMAIHK (CXeMbl, TpaQUKy, TUarpaMMbl, TAOIUIbI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAY4YHBIH SI3BIK B KAUECTBE CPEACTBA MpHU paboTe ¢ XUMUYECKOW HMH(OpManuen: NPUMEHSITh MeXIpeaMeTHble (PU3ndeckue u
MaTeMaTU4YeCKHe) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00peBUATYpPbl, HOMEHKIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OBJ1aieHne yHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU AeHCTBUAMM:

3aaBaTh BOMPOCHI 110 CYIIECTBY 0OCYX/1aeMON TEMBI B XOJI€ TUAJIOTa W/UITU TUCKYCCUH, BRICKA3bIBATh WU, POPMYIUPOBATH CBOM MPEIIOKECHUS
OTHOCHTEJIBHO BBIIIOJIHEHHUS IIPEUI0KEHHOH 3a1a4H;

BBICTYIIATh C MPE3CHTALMEN pe3ylbTaTOB IM03HABATEIbHOM JIEATEIBbHOCTH, MOJTYYEHHBIX CAMOCTOSITENIBHO UM COBMECTHO CO CBEPCTHHKAMU IPHU
BBIMOJTHEHUH XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOW pabOThI MO UCCIECOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3alui yueOHOro MpoeKTa U
(dbopMynUpOBaTh BHIBOJIBI 110 pe3yiibTaTaM MPOBEAEHHBIX UCCIEAOBAHUN TyTEM COTIACOBAHUS MO3UIIMM B X0/1e 00CYKACHUS 1 0OMEeHa MHEHUSIMHU.

OBJ1aieHHe YHUBEPCAJIbHBIMU PeryJIATUBHBIMHU AeHCTBUSMMU:

CaMOCTOATENIBHO IIJIAHUPOBATh U OCYIIECTBIISITh CBOIO ITO3HABATEIBHYIO ACSITEIBHOCTD, ONIPEAEIsAs €€ LIeJIN U 3a/1a4i, KOHTPOJIUPOBATh U 110 Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeJiaraéMblii aJITOPUTM JAEUCTBUN NMPH BBIMOJIHEHUN Y4€OHBIX U UCCIIEOBATEIbCKUX 3a/lad, BBIOMpaTh Haubosee
3¢ pexTUBHBIN CIOCOO UX pelIeHUs] ¢ YUETOM MOJIyUYEHHUsI HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpenmeTHBIE pE3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUsD OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPEICTABICHUN 0 XMMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa, POJIM XMMHH B MO3HAHUU SBIICHUN
IPUPOJIbI, B GOPMHUPOBAHUY MBIIIJIEHUS U KYJIbTYPhI JIMYHOCTH, €€ (PYHKIHOHAIBHOI rpaMOTHOCTH, HEOOXOUMOM I pellleHUs] IPaKTUYECKUX 3a/1a4 U
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;
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BJIaJICHHE CUCTEMON XMMUYECKUX 3HaHUH, KOTOpas BKIIOYAET: OCHOBOIIOJIArAlOIMe OHATHS (XUMHUYECKHUI 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI0YKa
aToMma, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHLIATEIbHOCTh, XUMHUYECKas! CBsI3b, CTPYKTYpHast (opMyna (pa3BEpHyTas U COKpaméHHas), MOJIb, MOJISIpHAs
Macca, MOJISIpHBIM OO0BEM, YITIEpONHBIA CKeneT, (YHKIMOHAJIbHAS TpyNNa, paguKall, HW30Mepusi, M30Mephbl, TOMOJIOTUYECKUN psija, TOMOJIOTH,
YIIIEBOIOPOABI, KUCIOPO U a30TCOJIEPIKAIINE COEAUHEHNS, MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHMUS]); TEOPUHU U
3aKOHBI (T€OpUsl CTPOCHMs opraHuyeckux BeuiectB A. M. ByTiepoBa, 3aKOH COXpaHEHMsI MACChl BELECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN SI3BIK
XUMHHU; MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIUE B OCHOBE IOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJIOIMUECKHE CBEICHUS
0 CBOMCTBAX, COCTaBe, NOJYyYEHUH U O€30I1aCHOM UCIIOJIb30BaHUM BXKHENIIIMX OPIraHUYECKHUX BEIIECTB B ObITY U IPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

C(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHble NMPU3HAKU MOHATHUH, yCTAaHABJIMBAaTh MX B3aUMOCBA3b, UCIOJIb30BATH COOTBETCTBYIOLIHUE
IOHSTHS IIPU OIIMCAHUM COCTABA, CTPOEHUS U NPEBPAILEHUI OPIraHUYECKUX COCIMHEHNU;

c(OpPMUPOBAHHOCTh YMEHHUH MCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJISl COCTAaBJIEHMUS MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH,
COKpaIEHHON) (OpMyYJT OpraHMYECKUX BEIIECTB U ypaBHEHUN XMMHUYECKHUX peakLUi, M3rOTaBJIMBATh MOJEIN MOJEKYJ OPraHWYECKUX BELIECTB AJIS
WJUTFOCTPALMHY UX XMMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIUBATh IPUHAIJIC)KHOCTh U3yUYEHHBIX OPTaHUYECKUX BELIECTB 110 UX COCTABY U CTPOEHHUIO K ONPENIEIEHHOMY
KJIaccy/rpynie coelMHeHUH (YrieBoI0po/ibl, KUCIOPO/I U a30TCO/AEPIKAIINE COSAMHEHUS, BBICOKOMOJIEKYJIISIPHbIE COSIMHEHNUS), 1aBaTh UM Ha3BaHMS 110
cucrematnueckoir HomeHknarype (IUPAC), a Taxke NpuUBOIUTH TPUBHAJIbHBIC HAa3BAaHMs OTAEIbHBIX OPraHUYECKUX BEIECTB (ITHJIEH, HPOIMUJIICH,
alleTWIeH, STUJICHIVIMKONb, IJIMUEpUH, (QeHous, (opMalbleruj, aueTaabAeru]l, MypaBbHHas KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAs KHCIOTA,
CTEapHHOBAs KUCIIOTA, IIII0K03a, (PYKTO3a, KpaxMall, LeJUII0J103a, TIIUIHH);

c(OpMUPOBAHHOCTh YMEHUS ONPEAEIATH BUABI XUMUYECKOM CBSI3U B OPIraHUYECKUX COEIMHEHUSAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHSATD MOJOKEHHSI TEOPUU CTPOEHUS opraHnueckux BeuectB A. M. BytiepoBa st 00bsSCHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHHUE, (PU3HUECKUE M XMMHUYECKHE CBOMCTBA TUIIMYHBIX NPEACTaBUTENEH pa3IuUYHbIX
KJIACCOB OpPraHUYeCKUX BEIIECTB (MEeTaH, 3TaH, STWIEH, NPOINWIEH, aleTWieH, OyraaueH-1,3, merunOyraguen-1,3, OeH30J, METaHOJ, 3TaHOI,
STHJIEHIJIMKOJb, TIIMLEPUH, (PEHOJ, alleTalbJeruj, MypaBbuHas U YKCYCHasl KUCIIOTBI, TJFOKO3a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAsi KHUCJIO0Ta),
WIITIOCTPUPOBATh T€HETHUECKYIO CBS3b MEXKIY HUMHU YPaBHEHUSIMH COOTBETCTBYIOLIMX XUMHUUECKUX PEAKLIUH € UCII0JIb30BAaHUEM CTPYKTYPHBIX (HhOpMyIT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUYHUKH YIJIEBOAOPOAHOTO ChIpbs (He(Th, MPUPOIHBIN a3, Yroib), CIIOCOOB! UX NepepaboTKu U
PAKTUYECKOE IPUMEHEHHUE MPOTYKTOB NepepadoTKy;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHHUS MO XUMHYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WM
MPOIYKTa PeaKkUu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIIH);

c(OpMUPOBAHHOCTh YMEHHI BJIa/JeTh CUCTEMOI 3HAaHHWU 00 OCHOBHBIX METOJaX HAY4YHOIO IMO3HAHUS, MCIOJIb3YEMbIX B XUMUU MPU U3YUEHUU
BEIIECTB M XMMUYECKUX SIBJIEHUI (HaOM0JeHne, U3MEepeHne, SKCIEPUMEHT, MOJICIMPOBAHUE), UCIIOIb30BATh CUCTEMHbIE XMMUYECKHE 3HAHUS UL

IMPUHATHA peI_I_ICHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTYAlIUAX, CBA3AHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM;,
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c(OpPMUPOBAHHOCTh YMEHUN COOIO/IaTh MPABHIIA MOJB30BAHUS XUMHUYECKOW MOCYIOW W J1Ta0OpaTOpPHBIM OOOPYIOBaHHEM, a TaKKe IMpaBUIIa
oOpaileHus ¢ BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIIMSIMU 10 BBIMIOJTHEHUIO TaOOPATOPHBIX XUMHUYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMECHHH TUTAHUPOBATH U BBITIOJIHATH XUMUYCCKUI IKCIIEPUMEHT (MPEBPAIEHUSI OPTaHUYCCKUX BEIISCTB MPU HATPCBAHHH,
MOJTyYeHUE ITUICHA M U3yUEHHUE €T0 CBOWCTB, KAYECTBEHHBIC PEAKIINN OPTaHMYECKUX BEIECTB, IeHATYpalrs OSIIKOB MPY HATPEBAHUH, [IBETHHIC PEAKITUN
OCTKOB) B COOTBETCTBHH C IPaBHJIAMH TEXHHKH O€30ITaCHOCTH TpU OOpAlICHWH C BEIIECTBAMH M JIAOOPAaTOPHBIM OOOPYIOBAaHUEM, IMPEICTABISATH
pe3ysbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OpME 3alKCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKIuid M (HOpPMYyIHpOBATh BHIBOABI Ha OCHOBE 3THX
pe3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKU aHATM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO, TTOTYYaeMYI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOM
uHpopmanuu, UHTepHET U Ipyrux);

c(OpPMHUPOBAHHOCTh YMEHHI COOIOAATh IMpaBWIa 3KOJOTHYCCKH IeJIeco00pa3HOro IMOBEACHHUS B OBITY M TPYAOBOUM ICSATCIBHOCTH B IICIISX
COXPAaHCHHSI CBOETO 3JI0OPOBBS M OKPYKAIOIIEH MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JCUCTBUS Ha YKMBBIC OPraHU3MBI OMPEICIIEHHBIX
OpPTaHWYECKUX BEIIECTB, MOHMMAas CMbICH Tokazatens [IJIK, mosScHATH Ha MpUMepax CHOCOOBl YMEHBIICHUS W TPEJOTBPAIICHHUS HX BPEIHOTO
BO3JICHCTBUS HA OPTraHU3M YEJIOBCKa;

Ul 00yYaroIIUXCs C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBS: YMEHHUE MPHMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS
BEIIIECTB M XMMHUYECCKHX SIBIICHUIA,

JUIS CIICNIBIX M CIIA0OBUASIIMX OOYYarOIIUXCS: YMEHHE HCIOJIb30BaTh peibeHO-TOUCUHYIO cucTeMy oOo3Hauenuid JI. Bpains s 3anucu
XUMHYECKHX (POPMYIL

11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XUMHUs) OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUN: O XUMHUECKONH COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, POJIM XUMUU B TMO3HAHUU SIBICHUN
IPUPOJIBI, B GOPMHUPOBAHUH MBIILIEHUS U KYIbTYPBI IMYHOCTH, €€ (PYHKIIMOHAIBHON rpaMOTHOCTH, HEOOXOAMMOM ISl PEIICHHS MPAKTUYECKUX 3a/1ad U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOIHOI cpejie;

BJIaJICHHE CHCTEMOW XHMHYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMHUYECKHMIA 3JIEMEHT, aToM, M30Tom, S-, p-, d-
OJICKTPOHHBIC Op6I/ITaJ'II/I aTOMOB, MOH, MOJICKYJIa, MOJIb, MOJ'ISIpHI;Iﬁ 06’BéM, BAJICHTHOCTDb, SJICKTPOOTPHUIATCIIBHOCTDb, CTCIICHb OKHUCIICHHA, XUMHWYCCKad
CBsA3b (KOBaJEHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOHAas), KpPUCTAJUIMUECKas pEIIETKa, TUMBl XMMHUYECKHUX pPEaKIuil, pacTBOp, 3JIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJTUTHIECKAS TUCCOIHAINS, OKACIUTEh, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOW PEaKIui, XUMHUIECKOE PAaBHOBECHUE); TEOPUU
Y 3aKOHBI (T€OPHSI DJIEKTPOJIUTUUECKON UCCOMAIINH, TIeproanyeckuii 3akoH [[. . MenaeneeBa, 3aK0H COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPaHECHUSI
Y MPEBPALLEHUS YHEPTUU IPU XUMUYECKUX PEAKIIUSX ), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SA3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAILIUE B OCHOBE
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MOHMMAHUS TPUYUHHOCTU U CUCTEMHOCTH XMUMHYECKHUX SIBICHUH, (PAKTOJOTHYECKHE CBEICHHS O CBOMCTBAX, COCTaBe, MOJYYCHHH U O€30MacHOM
UCTIOJIb30BAaHUHY BAKHEHUITUX HEOPTaHMYECKHUX BEIICCTB B OBITY U MPAKTUYCCKON JIEATCILHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUU BBHISBIIATH XapaKTEPHBIC MPU3HAKH MOHSATHH, YCTAHABIMBATH MX B3aHMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIHE
TOHSITHS TIPY OMTUCAHUK HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAILICHUI;

c(OPMHUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMUYECKYI) CUMBOJIMKY Ul COCTaBJICHUs (DOPMYJ BENIECTB U YPAaBHCHHN XMMHUYECKHX PEaKIIUH,
cucreMatnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX HEOPTAHMYECKUX BEIIECTB (YrapHbIN ras, yrJIeKUCIIbIA Ta3, aMMHaK,
raméHasi U3BeCTh, HeranéHas U3BeCTh, MUThEBAs COJIA, TUPHUT U IPYTHUE);

Cc(OPMHUPOBAHHOCTh YMEHHI ONPECIISATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS XUMUYECKHUX DJIEMEHTOB B COSIMHEHHSIX PA3IMYHOIO COCTaBa, BUJI
XUMHYECKON CBSI3U (KOBAJICHTHAs, MOHHAS, METAJIMYECKasi, BOJOPO/IHAS) B COCAMHEHUSX, THUI KPUCTAUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA
(aTromMHas1, MOJICKYJISIpHASI, MOHHASI, METAJUTUYECKas ), XapaKTep CPeIbl B BOJHBIX PACTBOPaX HEOPTAHUYECKUX COCTMHCHUN;

c(OpPMUPOBAHHOCTh YMCHHUI YCTaHABIMBATH TPUHAJICKHOCTh HEOPTAHWYCCKUX BEIISCTB IO UX COCTaBY K OMNPEACIEHHOMY KIIacCy/Tpyrie
COeMHEHUH (ITPOCTHIC BEIISCTBA — METAILIBI U HEMETAJUTBI, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM()OTEPHBIC THAPOKCHJIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUH pPaCKpbIBATh CMBICT mepuoandeckoro 3akona [[. M. MenzaeneeBa u 1eMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO,
OOBSICHUTEJBHYIO U IPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTePH30BaTh AJICKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKHX 3IeMeHTOB 1—4 nepuooB [leproanyeckoii cucTeMsbl
xuMudeckux snementoB J[. M. MeHzeneeBa, UCMONb3ys MOHATUSA «S-, P-, d-3JCKTPOHHBIC OpPOUTAIH», «IHEPrETUYECKHE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M MX COCJAMHEHHH MO meproiaM M rpymmnam [leprnoandeckoil CUCTeMbl XMMHYECKHX
anemenToB 1. Y. Meneneena;

c(OpPMHUPOBAHHOCTh YMEHUW XapaKTEepH30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEMIECTB PAa3JIMYHBIX KJIACCOB,
MOJITBEPKJIATh CYIIECTBOBAHNE TEHETUYECCKON CBSI3M MEXK]Iy HEOPTaHMYSCKUMH BEIIECTBAMH C TIOMOIINBIO YPABHEHUN COOTBETCTBYIONIUX XUMHYECKHX
peaKuii;

c(OpPMHUPOBAHHOCTh YMEHHUSI KJIacCU(PHUIMPOBATh XUMUYECKUE PEAKIIUU O Pa3NUYHBIM MPHU3HAKAM (YHCIY U COCTAaBY pearupyrolluX BEIIeCTB,
Ter1oBoMy 3G (HEKTy peakiiu, U3MEHEHUIO CTENEHEeH OKUCTICHHSI JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHUIO KaTalln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABIATh YPAaBHEHUS PEaKIMii pa3IMUHbIX THUIIOB, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEaKIIuii HOHHOTO OOMeEHa,
YUUTBIBAs YCIOBUS, TPH KOTOPBIX ATH pPEaKlUy UAYT 10 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHHH MTPOBOUTH PEAKITUH, TIOITBEPIKIAIONNE KAUeCTBEHHBINM COCTAB Pa3INYHBIX HEOPraHMYECKHUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM ITyTEM UOHBI, IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIICCTB,;

c(OpPMHUPOBAHHOCTh YMEHHUH PacCKPBIBATh CYNTHOCTh OKHCIIATEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIIUH IOCPEICTBOM COCTABIICHUS DJICKTPOHHOTO
OanaHca 3TUX peaKlnii;

c(OpPMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBHCUMOCTh CKOPOCTHM XHUMHYECKOW pEaKIMH OT pa3IHYHbIX (AKTOPOB; XapakTep CMEIICHUS

XUMHYCCKOI'0 paBHOBECHUS B 3aBUCUMOCTU OT BHCIIHETO BO3ACHUCTBUS (HpI/IHLII/IH Jle I_HaTCJ'ILe);
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c(OPMHPOBAHHOCTh YMEHHM XapaKTepPH30BaTh XUMHUYECKHE MPOIECCHI, JISKAIIHE B OCHOBE INPOMBIIUIEHHOTO TOJYYEHHUS CEPHOM KHCIOTHI,
aMMHMaKa, a Takxke c(hOPMUPOBAHHOCTH MPEICTABICHUH 00 0OUIMX HAYYHBIX MPUHIMIAX U KOJIOTMYECKHX MPoOIeMax XMMUYECKOTO IIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUI IPOBOIUTH BEIUMCIICHUS C UCTIOIB30BAHUEM MOHSATHS «MACCOBast JIOJISl BELIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUI
ra3oB IpHU XHMHUYECKHUX PEAKIMAX, MAcChl BEIIECTBa WM O00BbEMa Ta30B IO HM3BECTHOMY KOJHMYECTBY BEIECTBA, MAacce WM OOBEMY OJHOTO W3
YUYaCTBYIOIIMX B peaKIIMH BEIIECTB, TEIUIOBOT0 A (heKTa peakliuy Ha OCHOBE 3aKOHOB COXPaHEHUS MAaCChI BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBHJa MOJIb30BAHMS XUMUYECKOW MOCYIOil M J1a0opaTOpHBIM O0OpYyIOBaHHEM, a TaKKe MpaBuia
oOpallieHusi ¢ BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBIIOJIHEHUIO J1a00paTOPHBIX XMMHYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUHN IUIAHUPOBATh U BBINOJHATH XMMHUYECKUN HKCIEPUMEHT (pa3sioKeHHE MEepOKCHAAa BOJOpPOJa B IMPUCYTCTBUU
KaTajan3aTopa, ONpeiesieHue Cpelbl PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOIO HMHIWKATOpA, BIUSHUE PA3IUYHbIX (PAaKTOPOB HAa CKOPOCThH
XUMHYECKON PEaKIMH, PEaKIIMd HOHHOTO 0OMEHa, KaueCTBEHHBIE peakK Ha Cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, pEIICHHIE
IKCIIEPUMEHTANIBHBIX 331a4 1mo TemaMm «Metamiby u «Hemeramnsl») B COOTBETCTBMU C IpaBHJIAMH TEXHUKHA OE30MACHOCTH IMpH OOpameHuu ¢
BEIIECTBAMH H JIA0OPATOPHBIM 000PYAOBAaHUEM, MIPEJICTABIIATE PE3YIbTAThI XUMHUYECKOTO IKCIIEPUMEHTA B (JOPME 3aITUCH YPABHEHUN COOTBETCTBYIOIINX
peaxiuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKU aHATH3UPOBATH XUMHUECKYIO HH(POPMAIIUIO, TONy4aeMyI0 U3 Pa3HbIX UICTOYHUKOB (CpPeICTBa MACCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBHJIa SKOJOTHYECKH I€JIeCO00pa3HOro MOBENEHUsS B OBITY W TPYIOBOM AEATENBHOCTH B LIETSX
COXPAHEHHUsI CBOETO 3JJ0POBbsI U OKPYXkAIOLIEH TPUPOIHOM Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MbI ONPEACIEHHBIX BELIECTB,
noHumast cmbici nokasarens 11K, nosicHsITh Ha mpuMepax criocoObl yMEHbIIEHUS U IPEJOTBPAIIEHNS UX BPEJHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsL 00YYaroIIKUXCSl C OrPAaHMYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBSI: YMEHUE NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOAaX MO3HAHUS
BEIIECTB Y XUMHUYECKUX SIBJICHUN;

JUISL CENbIX U CIa0OBUASIIMX OOYyYarolmMXCs: YMEHHE HCIOJIb30BaTh PEIbepHO-TOUEUHYIO cucTeMy oOo3HaueHuil JI. Bpaiins ans 3amnucu
XUMHUYECKHUX (POPMYIL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. Teopernyeckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHSI OPraHMYECKUX COSAUHCHUH A. 3 https://resh.edu.ru/
M. bytneposa
Htoro no pazneny 3
Pa3nea 2. Yriesogopoasnl
2.1 [IpenenbHbIE YIIEBOAOPOIBI — aJIKAHBI 2 https://resh.edu.ru/
29 HenpenenpHbie yriieBOJOPOIBI: ATKCHEI, 6 1 https://resh.edu.ru/
' AJIKa/IMEHBI, AIKWHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2 https://resh.edu.ru/
24 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB U 3 1 https://resh.edu.ru/
' uXx nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeAuHeHUs
31 Criaprer. DeHON 3 https://resh.edu.ru/
3.2 Anpbneruasl. KapOoHOBBIE KUCTOTHI. 7 1 https://resh.edu.ru/
' Cnoxubie 3GUpbI
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

3.3 ’ VITIeBoE 3 https://resh.edu.ru/
Hroro no pazueny 13
Pa3znen 4. A3oTcoaepikaniue opraHuyeckue coeIuHeHus

4.1 ‘ AMUHBI. AMUHOKHCIIOTBL. benku 3 ‘ https://resh.edu.ru/
Hroro no pazueny 3
Paspen 5. BeicokoMoJIeKy I pHbIe COeIUHEHUS

51 ‘ [Tnactmaccer. Kayuyku. BomokHa 2 https://resh.edu.ru/
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoubusie IIpakruueckue
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThbI
pecypchbl
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH https://resh.edu.ru/
11 u Ilepuonnueckas cucteMa XMUMUYECKUX 3
anemenToB /1. . Menaeneena
12 Ctpoenue BemniecTBa. MHOroooOpasue 4 https://resh.edu.ru/
' BEIECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1 https://resh.edu.ru/
Utoro no pazneny 13
Paznen 2. Heoprannueckasi xumusi
21 MeTamibl 6 1 https://resh.edu.ru/
29 HeMeTanib: 9 1 1 https://resh.edu.ru/
53 CBsI3b HEOPTaHUYECKUX U OPTAaHUIECKUX ) https://resh.edu.ru/
' BEILIECTB
Hroro no pasneny 17
Paznen 3. Xumus u )Ku3Hb
31 DV —— 4 https://resh.edu.ru/
Uroro no pazneny 4
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

INOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB
KoHnTtpoJsb-
Bcero HbIE
padoThI

Hpaxkru-

YE€CKUC

padoThI

10a

Jara
IUIaH

100

Jlara Jlara
dakr miaan

Jara
dakr

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IIpenmer oprannueckoin
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYEHUE

https://resh.edu.ru/

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUI
A. M. byrneposa, eé
OCHOBHBIE I10JIOKEHHUS

https://resh.edu.ru/

[Ipencrasnenue o
KJIacCU(pUKaLUU
OpTraHN4YCCKUX BCIICCTB.
Howmenxkiarypa
(cucremaTnueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEILECTB

https://resh.edu.ru/

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

MeraH u 3TaH —
IIPOCTENUIINE PEACTABUTEIHN
AJIKaHOB

https://resh.edu.ru/

https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

https://resh.edu.

ru/

10

11

OTUJIEH U IPOIUIEH —
IIPOCTEUIINE TPEACTABUTENN
AJIKCHOB

ITpakTuueckas padota Ne 1.
«lonmyuenue sTuneHa u
W3yYEHHE ETO CBOMCTB)

Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
[TomyueHue CHHTETUYECKOTO
KaydyKa ¥ pe3UHBI

AJIKMHEBIL: COCTaB U
0COOEHHOCTH CTPOCHHSI,
TOMOJIOTHYECKHH PSII.
AneTuneH — npocTenmii
MIPEACTABUTENb AIKHHOB

Brrunciaenus mo YpaBHCHHIO
XUMHYECKOMN peaknuun

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

12

13

14

ApeHbl: O€H30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

I'eneTnyeckas cBs3b
YII€BOIOPOAOB,
IIPUHAUISKAIINX K
Pa3IMYHBIM KJ1acCcaM
[IpupoaHbIe HCTOUHUKHU
YTIIEBOJOPOIOB: IIPUPOAHBIN
ra3 u nonyTHble HeTIHbIE

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

rasbl, He)Th ¥ MPOIYKTHI €&
nepepadoTKu

15

[IpuponHbIE HCTOYHUKHU
YIJIEBOAOPOAOB: MIPUPOAHBIN
ra3 " MOIyTHbIE HEPTSIHbIC
ras3bl, He)Th ¥ MPOIYKTHI €&
nepepadboTKu

https://resh.edu.

ru/

16

17

18

KonTtponpsHas pabora o
pazneny «YrieBogopOab»
[IpenenbHBIE OTHOATOMHBIE
CIUPTHI: METAHOJI U ATAHOIL
Bonopoanas cBs3b

MHoroatoMHbIe CIINPTHI:
OTHJICHITIMKOJIb U I'NITMICPUH

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

19

DeHOI: CTpOEHUE
MOJICKYJIbI, (PU3HUECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

https://resh.edu.

ru/

20

21

22

Anpneruasl: popmanbaeru
U aneraibaerua. AneTod
OIHOOCHOBHBIE IIPEIETBbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHas
[TpakTnyeckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

23

CreapuHOBas U OJICMTHOBAs
KHUCJIOTHI, KaK

26

https://resh.edu.

ru/
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MNpEACTAaBUTCIIN BBICIINX
Kap6OHOBBIX KHCJIOT

24

25

26

27

28

Mpri1a kak coJI BBICIINX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIee ICUCTBUE

CrnoxHuble 3(upbl Kak
IPOM3BOIHBIE KaPOOHOBBIX
KUCHOT. ['MapOoJIn3 CI0KHBIX
3¢upoB

XKupsr: ruaponus,
HpUMEHEHHE,
Ouosoruueckas poJib KUpPOB

VriIeBoabI: COCTAB,
KJ1accuukarms.
Bakueiiye npeacTaBUTEIN:
III0K033a, PPYKTO3a,
caxapo3sa

KanMaJ'I M ICJIK0JI03a KaK
MMPUPOAHBIC ITOJIMMEPBI

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

29

KonTposabHas pabora no
pazneny
«Kucnopoaconepxaine
OpTaHUYECKUEe COCTUHEHUSY/
Bceepocculickas
poBepoyHas paborta

https://resh.edu.

ru/

30

OO61mas xapakTepucTUKa
a30TCOAEPIKaIINX
OpPraHUYECKUX COeIMHEHUH /

27

https://resh.edu.

ru/
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Bceepocculickas
mpoBepoyHas pabora

31

32

AMMHBI: METHJIAMHUH U
AHUJINH

AMMHOKHUCIOTEI KaK
aMmdoTepHbIC OpraHUYECKUe
COE€IUHEHHS, UX
OMOJIOrMYECKOEC 3HAUYCHUEC.
ITentunel. benkn kak
MIPUPOTHBIC
BBICOKOMOJICKYJISIPHBIC
COeIMHEHHS

https://resh.edu.ru/

https://resh.edu.ru/

33

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEeIUHEHUI

https://resh.edu.ru/

34

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX
coenqmuennii. IlmacTMacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

https://resh.edu.ru/
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

11a

110

KoHnTtpoJsb-
HbIE
padoThI

Bcero

IIpakru-
yecKkue
padoThI

Jlara
IJIAH

Jlara Jlara
(akr nan

Jlara
dakr

JIeKTPOHHbIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMHUYECKUN DIIEMEHT. ATOM.

DnexkTpoHHas KOH(Urypauus
aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKUX dJIeMEHTOR /I,
U. MenneneeBa, nX CBS3b C
COBPEMEHHOU TEOpUEN
CTPOEHHUS ATOMOB

https://resh.edu.ru/

https://resh.edu.ru/

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMHUYECKUX
3JIEMECHTOB U MIX COCIMHCHUM
IO TPYIIaM U MepUuoam.
3HavYeHHE TIEPUOTUIECKOTO
3aKOHA U CUCTEMBI

XUMHUYECKHX 31eMeHTOB [I. 1.

Menpeneesa B pa3BUTHH
HayK{

https://resh.edu.ru/

CrtpoeHue BemiecTna.
XHUMHUYECKasl CBA3b, €€ BUIBI;
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

https://resh.edu.ru/

29
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10

BaneHTHOCTD.
DIIEKTPOOTPULIATEHHOCTD.
CreneHb OKHUCIICHUS.
BemiecTBa MoJieKyIJIsSIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsaTHE O IUCTIEPCHBIX
cucremax. MctuHHbIE 1
KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10J1s1 BELIECTBA B
pacTtBope

Knaccudpukanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
coenuHeHuil. ['eneTrueckas
CBSI3b HEOPraHMYECKUX
BEIIECTB, PA3JTUYHBIX KJIACCOB

Knaccudukanms XumMuaeckux
peaKunii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHHUs MACChI BEUIECTB;
3aKOH COXPaHEHHUS 1
MIPEBPAIICHUS YHEPTUHU TIPH
XUMHUYECKUX PEAKIIUSIX
CKopocTb peakiyi.
OOpaTumbie peaKIIui.
XHUMHUYECKOE paBHOBECHE

[TpakTuyeckas padora Ne 1.
«BnusiHre pa3mTUUHBIX

30

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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(hakTOpOB HA CKOPOCTH
XHUMHUYECKON PEaKIuny

11

DIEeKTpONIUTHYECKAs
mucconuanud. Ilorarue o
BOJIOPOJTHOM TIOKa3aTese
(pH) pactBopa. Peakiuu
noHHOro oOMeHa. ['maponus
OpPraHUYECKUX U
HEOPraHMYECKUX BEIECTB

https://resh.edu.ru/

12

OKUCIIUTEILHO-
BOCCTAHOBUTEIHHBIE
peakiuu. [Tonsrue 06
3JIEKTPOJIM3€E PACILIaBOB U
PacTBOPOB CoOJICH

https://resh.edu.ru/

13

KonTponbhas padora no
pazneny «Teoperuueckue
OCHOBBI XUMUM»

https://resh.edu.ru/

14

MerTamisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XUMHUYECKUX dJIeMEHTOR /I,
N. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aToMoB. OOme Quznyeckue
CBOICTBa METaJIIOB

https://resh.edu.ru/

15

CrutaBel METAJUIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJIoB

https://resh.edu.ru/

16

XUMHUYECKHUE CBOMCTBA
BOKHEUIIINX METAJLIIOB

https://resh.edu.ru/

31
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(HaTpuii, Kanuii, KaJIbLHH,
MarHui, aJJlOMUHAN) U UX
COETUHEHUN

17

XUMHUYECKUE CBOUCTBA
XpoMa, MEJU U X
COCTMHEHUN

https://resh.edu.ru/

18

19

20

21

22

23

XUMHUYECKUE CBOUCTBA
IIMHKA, jKejie3a U UX
COCTMHEHUN

[IpakTuueckas padbora Ne 2.
"Pemenue
SKCIIEPUMEHTAIIbHBIX 337124
o Teme «Metamib»"

Hemeranbl, uX nojo0xeHue B
[lepuonuueckoii cucreme
XUMHUYECKHX 371eMeHTOB [1.
N. Menneneesa u
0COOEHHOCTH CTPOEHHUS
aTOMOB

duznyeckue CBOMCTBA
HEMETAJUIOB. AJUIOTPONIUS
HEMETAJUIOB (Ha MpuUMepe
KHCJIOpo/ia, cepbl, hocdopa u
yriiepoa)

XHUMHUYECKHE CBOMCTBA
raJlor€HOB, CEPhl U UX
COETUHEHUN

XHUMHUYECKHE CBOMCTBA a30Ta,
docdopa u UX coeTMHEHHIA

32
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https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

24

XUMHUYECKHE CBOUCTBA
yriIepo/ia, KpeMHHS M X
COETUHEHUN

https://resh.edu.ru/

25

[IpuMeHeHne Ba)KHEUIINX
HEMETAJUIOB U UX
COCIMHEHU I

https://resh.edu.ru/

26

O06o0061ieHue U
CHCTEMAaTH3aInsI 3HaHUH 110
Teme «HemeTanab.
Brrunciienus mo ypaBHEHHUSIM
XMMHYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

https://resh.edu.ru/

27

[IpaxTnueckas padora Ne 3.
«Pemenne
SKCIIEPUMEHTAIIbHBIX 33724
o Teme "HemeTamier"y

https://resh.edu.ru/

28

29

30

KonTponbHas padora no
TeMaM «MeTaibl» 1
«HemeTtamisy

Heopranunueckue u
OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue n
OpraHUYECKHNEe OCHOBAHUS

AmdorepHble
HEOPraHU4YeCKHe U
OpraHUYEeCKUE COEAMHEHUSI.
I'eneTnueckas cBsI3b
HEOPTraHUYECKHUX 1
OpraHUYECKUX BEIIECTB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

33
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31

32

Poib xuMun B 00ecrieueHUN
JKOJIOTHYECKOH,
SHEPreTUYECKON U MUILEBOMN
0€301acCHOCTH, Pa3BUTUHU
MEIULIMHBI

[IpencraBnenust 06 oOmUX
HayYHBIX TPUHIIAIIAX
MIPOMBIIIJICHHOTO TIOJTYYCHHUSI
BaXKHEHIIINX BEIIECTB

https://resh.edu.ru/

https://resh.edu.ru/

33

YenoBek B MUpe BEUIECTB U
MaTepHualoB

https://resh.edu.ru/

34

XuMus u 3A0POBLEC UCIIOBCKA

https://resh.edu.ru/

OBILIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

34

34
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IMMPOBEPSEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMBbI CPeHEro
001ero oopazoBaHus

1

11

1.2

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

ChopMupoBaHHOCTh NPEACTABICHUNH O XMMHMYECKOW COCTaBISIOIIENH €CTECTBEHHOHAyYHOW KapTHUHBI MHpa, POJIU
XUMHHU B TIO3HAHUM SBJICHUN NPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI JUYHOCTHU, €€ (PYHKLIHOHAIHLHON
IPaMOTHOCTH, HEOOXOJUMOM JJsl pelIeHusl MPAKTUYECKHX 3aJjad M HKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM Cpesie

Brnanenue cucremMoil XUMMYECKMX 3HAaHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJIAralollue IOHATHS (MOJIEKyIa,
BAJIEHTHOCTb, IEKTPOOTPULIATEILHOCTb, CTENICHb OKUCIIECHHSI, XUMUYECKasl CBA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIH
00BbEM, YIIIEpOAHBIA CKeseT, (DYHKIHOHAJIbHAs TpYIIa, pajuKai, U30MEpHs, U30MEpbl, FOMOJOTHYECKUH psi,
TFOMOJIOTH, YTIJIEBOAOPOABI, KHCIOPOA- U a30TCOJAEpXKAllMe COEIUHEHMs, OMOJIOTMYECKH AaKTHUBHBIE BEIECTBA
(yrneBospbl, )KUpBL, O€JIKN), MOHOMEp, OJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHMS); TEOPUH U
3aKOHBI (TEOpHsl XMMHUYECKOTrO CTpOoeHMs opraHuuyeckux BemiectB A.M. ByrtiepoBa), 3akoHOMEpHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, (DAKTOJIOTMUECKHE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIYYEHHM U O€30MacHOM
MCIIOJIb30BaHUU BaXHEHIINX HEOPraHWYECKHMX U OPraHMYECKUX BEHIECTB B OBITY M MPAKTUUYECKOW NEATEIbHOCTH
4eJI0BEKa

1.3

14

C(bOpMI/IpOBaHHOCTI) YMeHl/If/'I BBISIBJIATH xapaKTepHHe HpI/ISHaKI/I HOHHTHﬁ, yCTaHaBJ'II/IBaTI) X B3aHMOCBII3b,
HNCITIOJIB30BaAThH COOTBCTCTByIOHII/Ie IIOHATHUA HpI/I OIIMCaHUHU COCTaBa, CTpOGHI/ISI nu npeBpameHHﬁ OpFaHI/I‘ICCKI/IX
COeTMHEHNN

c(OPMHPOBAHHOCTh YMEHHMH HCIONIB30BaTh XUMHUECKYIO CHMBOJIMKY JUIS COCTaBICHHMS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIEHHON) (GOpPMYST OPraHNYECKUX BEIECTB M YPaBHEHHH XUMHUYECKUX PEaKIUH,
M3TOTaBIMBATh MOJIETN MOJIEKYJI OpraHMYECKUX BEUIECTB JJIsl WILTIOCTPAIMM UX XMMHUYECKOTO U POCTPAHCTBEHHOTO
CTpOECHUS

35




1.5

CdopMupoBaHHOCTh YMEHHI YCTAaHABIUBATH MPUHAAIC)KHOCTh U3YUEHHBIX OPraHMYECKUX BEIIECTB 10 UX COCTAaBY U
CTPOCHHUIO K ONpeNes€éHHOMY Kiaccy (Tpymie) coeIuHeHU# (yriaeBOAOpOAbl, KHUCIOPOJ M a30TCOAep Kallue

COCIMHCHHUA, BBICOKOMOJICKYJIAPHBIC COC,I[I/IHGHI/IH), aaBaTb MM Ha3BaHHUA 110 CUCTEMATHUYECKOU HOMCHKJIAaTypE
(IUPAC)

1.5

ChopMupoBaHHOCTH YMEHUS ONMPEACIATh BUABI XMMUYECKOH CBS3M B OPraHUYECKHX COCIMHEHHAX (OJMHAPHBIC H
KpaTHbIE)

1.6

ChopMupoBaHHOCTH yMEHUS IPUMEHSTH: TIOJIOKEHUSI TEOPUH CTPOCHUS OpraHndeckux Beniects A.M. bytneposa ams
00BsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BELIECTB

YFJ'ICBOI[OpO,I[BI. KHCJ’IOpO,Z[COI[Cp)KaH_[I/IC N a30TCOACPKAINUE OPraHUYCCKUC COCIHHCHUA. BI)ICOKOMOHGKYHHPHBIC
COCIUHCHUA

2.1

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ IIPUBOJAUTL TPUBUAJIBHBIC HAa3BaHWA OTACIBHBIX OPraHUYCCKHUX BCHICCTB (BTI/IJIGH,
MMPOMNWJICH, alCTHIICH, 3THJICHIJIMKOJIb, TJIMLCPHH, (1)€HOJI, q)OpMaJII)IIGFI/Il[, alCTAJIbACTU, MYpaBbHHAsA KHCJIOTA,
YKCYCHAas KHUCJIOTA, OJICMHOBAs KUCJIOTA, CTCApUHOBAA KUCJIOTA, TJIFOKO34, q)pYKTOI%a, KpaxmaJil, [eJJIr0JI1034a, FJ'II/II_[I/IH)

2.2

CdopMUpOBaHHOCTh YMEHHI XapaKTePU30BaTh COCTAaB, CTPOCHUE, PU3NICCKUE M XUMHUYECCKHE CBONCTBA THITMYHBIX
MPEIICTAaBUTENICH PA3INYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH, 3TaH, TUJICH, TIPOTIIICH, alleTUIICH, OyTaIneH-
1,3, metunOyraauen-1,3, 6eH30J1, METaHOJI, 3TAHOJI, STUJICHIJIMKOIb, TTHIIEPHH, (DEHOJI, alleTalbJICTH/I, MypaBbUHAS U
YKCYCHas KUCJIOTBI, TJIFOK03a, KpaxMal, IeJUTF0JI03a, AMUHOYKCYCHAsI KHCJIOTa)

2.3

2.4

ChopMupOBaHHOCTh YMEHHUS HJUIIOCTPUPOBATH T'E€HETUYECKYIO CBSI3b MEXAY TUIMYHBIMU NPEACTaBUTEIIMHU
Pa3IUYHBIX KJACCOB OPraHMYECKUX BEIIECTB YPAaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKHX pEaKkUUi ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OpPMYJI

ChopMupoBaHHOCTh YMEHUS XapaKTE€PU30BaTh HCTOYHHUKH YIIIEBOJIOPOIHOTO ChIPbs (HE(Th, MPUPOJHBIH ra3, yrojb),
CHocoObl UX NepepadOTKU U MPAKTHUECKOE MPUMEHEHHE IPOTYKTOB IepepadoTKU

XUMHS U KU3Hb. PacuyéThl

3.1

CdopMupoBaHHOCTH YMEHHI BIAJETh CUCTEMOM 3HAHHI 00 OCHOBHBIX METO/IaX HAYYHOTO IMO3HAHUS, UCTIONb3YEMBIX
B XMMUH MPY U3YICHUH BEIIECTB U XUMHUYECKUX SBJICHUN (HAOIIOACHUE, N3MEPEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHHE),
WCIIOJIb30BaTh CUCTEMHBIE XMMHUYECKWE 3HAHUS JI1 NPUHATHS PEIICHUN B KOHKPETHBIX XWU3HEHHBIX CHUTYAIMSX,
CBSI3aHHBIX C BEUIECTBAMU U UX TPUMEHEHUEM
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ChopMupoBaHHOCTH yMEHHH cOOJIOAATh TMpaBHa IOJIb30BAHMS XMMHUYECKOH TMOCYyl0il U J1abopaTOpHBIM
3.2 000pyJI0BaHUEM, a TAaKXKe MpaBuiia OOPAILIEHHs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH IO BBINOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB

ChopMupoBaHHOCTh YMEHHUH TUIAHUPOBATH U BBIMNOJHATH XUMHUECKUH 3KCIIEPUMEHT (IIPEBPAILICHHS] OPraHUYECKUX
BELIECTB [P HATrPEBaHMM, IOJYYEHUE STUIIEHA U MU3YUYEHUE €ro CBOMCTB, KQUECTBEHHBIE PEAKLMU OPraHUYECKUX
33 BEIIIECTB, JCHATypalus OCJIKOB MPH HarpeBaHUH, [IBETHHIC PEAKIMH OEIKOB) B COOTBETCTBHM C MPABUIAMU TEXHUKH
' 0e30MacHOCTH TMpHU OOpAIEHUH C BElIeCTBAMHU M JIabOpaTOpPHBIM O00OpPYAOBAHHUEM; MPEICTABIATh PE3YJIbTAThI
XUMHYECKOT0 SKCIIEPUMEHTa B (JOpME 3alUCH YPaBHEHUI COOTBETCTBYIOIIUX peakuuil U (popMyIHpoBaTh BHIBOABI HA

OCHOBC 3THX PE3YJIbTAaTOB

ChopMupoBaHHOCTH YMEHHUI MPOBOJUTH BBIYHUCICHUS 110 XUMHUYECKUM ypaBHEHHSM (Macchl, 00bEMa, KOJINYECTBA
3.4 MCXOJHOTO BEIIECTBA HJIM TPOJYKTAa PEAKIHUU 10 M3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX
BEIIIECTB WJIU MPOYKTOB PEaKIUH)

ChopMupoBaHHOCTh YMEHUH KPUTHUECKH aHAIM3MPOBATH XMMHUYECKYIO HWH(OpPMAIHIO, TOJIY4aeMyl0 U3 pPa3HBIX

3.5
MCTOYHUKOB (CpeAcTBa MaccoBoi nH(popmanuu, cetb IHTepHET u apyrue)

ChopMupoBaHHOCTh YMEHUH COOJIIOAAThH MPaBUJIa SKOJIOTHYECKHU 11€JIeCO00Pa3HOro MOBEIEHHs B ObITY U TPYIOBOMH
JEATEIIBHOCTH B LEJAX COXPAaHEHUs CBOErO 3JI0POBbS M OKPYXKArOUIEW MPUPOAHON CpEnbl, OCO3HABATh OMACHOCTh
3.6 BO3JICUCTBUS HA KMBBIE OPraHMW3MBbl ONPEICIEHHBIX OPraHMYECKUX BEILIECTB, MOHMMAas cMbIca mokaszaresns [1/IK
(mpeaenbHO JOMYCTUMOW KOHIIEHTPAIMH), MOSICHATh HA MPUMEPAX CIOCOObl YMEHbBIIEHUS U NPEAOTBpALLEHUs UX

BpPE€AHOTO BO3)1€fICTBI/I$[ Ha OpraHu3M 4YCJIOBCKaA

11 KJIACC

Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ibHOI NMPOrpaMMbl CpeIHero o01ero
NpoBepsIeMOro

POBEP o0pa3oBaHus
pe3yJabTara

1 TeOpCTH‘{CCKI/IC OCHOBBI XUMHH

Brnagenne cuctemMoil XMMHUYECKUX 3HAHWN, KOTOpPas BKIIOYAET: OCHOBOMOJIATAIOIINE TIOHATHS (XUMHUYECKUI AJIEMEHT,

11

aTOM, OSJICKTPOHHAas 000104YKa aroma, S-, p-, d-BHeKTpOHHBIC Op6I/ITaJ'II/I aTOMOB, HWOH, MOJICKYJa, BaJICHTHOCTD,
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ANIEKTPOOTPHUIIATEILHOCTh, CTEMCHb OKHCICHHS, XUMHUYECKas CBS3b, MOJb, MOJSpPHAs Macca, MOJSPHBIA OO0BEM,
KpUCTAITUYECKasl peIETKA, TUITHI XUMUYECKHUX PEAKITUi (OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIC, 9K30- U SHI0TEPMHUCCKHE,
pEeaKyi MOHHOTO OOMEHA), paCcTBOP, AJICKTPOJIMTHI, HEAIEKTPOIUTHI, SICKTPOIUTHUECKAS TUCCOIMAIINS, OKHCIUTEIb,
BOCCTAaHOBUTEJIb, CKOPOCTb XHUMHYECKOW pEaKlUW, XHMHUYECKOE pPAaBHOBECHE); TEOPHH ¢ 3aKOHBI (Teopus
ANEKTPOJIUTHYCCKON  ucconnanuu, llepmonmyeckuit 3akoH J[.MI. MeHnmeneeBa, 3aKOH COXpPaHEHHsSI MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3BIK XUMHH, (PaKTOJOTHUECKUE CBEIACHUS O CBOWCTBAX, COCTaBEe, MOJYYCHUU U
0€30IMaCHOM HCITOJIb30BAaHUH BAKHEUIIIMX HEOPTAHUYCCKHUX BEIIECTB B OBITY U MPAKTUIECKOU JeSITEIHHOCTH YeTIOBEKA

C(l)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ BbIABJIATE XApPaKTCPHBIC IIPU3HAKUW W B3aMMOCBA3b HN3YUYCHHBIX HOHHTI/Iﬁ, IIPpUMCHATDb
COOTBECTCTBYIOIIHUE IIOHATUA IIPU OINMCAaHHUU CTPOCHUSA U CBOMCTB HEOPTraHUYCCKUX BCHICCTB U HX npeBpameHI/Iﬁ;

12 BBISIBJIATh B3aUMOCBA3b XUMMUYECKMX 3HAaHUM C HOHATUSAMHM M HPEJCTABICHUAMU APYIMX €CTeCTBEHHOHAYYHBIX
IIPEIMETOB
13 Brnanenue oCHOBHBIMH METOJAMM HAay4HOI'O IO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUH (HaOioJeHHe, U3MEpeHue,
' HKCIEPUMEHT, MOJEIUPOBAHUE)
CdopmMrpoBaHHOCTH YMEHUH ONPEEINIATh BaJICHTHOCTh M CTEIIEHb OKUCIIEHUS XMMUUECKUX 3JIEMEHTOB B COEIMHEHUSAX
14 Pa3IMYHOTO COCTaBa, BUJ XMMHYECKOW CBSI3M (KOBAJICHTHAs, HOHHAS, METAJUIMYECKas, BOJOPOJAHAS) B COCAMHEHUSX,
TUI KPUCTAJUTMYECKON PeIIETKH KOHKPETHOI'O BeIlleCTBa (aTOMHasl, MOJIEKYJIsIpHas, HIOHHAs, METaNIN4YecKas)
1.5 CdopmMrpoBaHHOCTh YMEHUN ONPEAEIIATh XapaKTep CPe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COEIMHEHUIN
ChopMupoBaHHOCTh YMEHHS KIACCUPHUIIMPOBATE XUMHUECKUE PEAKLIUHU MO pa3IMYHbIM MPU3HAKAM (YMCIY U COCTaBY
1.6 pearupyromux BeLecTB, TeII0BOMY 3 (}eKTy peakiy, U3MEHEHUIO CTEeNIeHeH OKUCIIEHHs 3JIEMEHTOB, 00paTUMOCTH
peaKIMy, yJacTUIO KaTalu3aTopa)
17 CdopmHrpoBaHHOCTh YMEHUN COCTABISATh YPaBHEHUS PEAKIIMNA Pa3IMUHbIX THUIIOB, OJHBIE U COKPAIEHHbIE YPaBHEHUS
' peaxkuuii HFOHHOTO OOMEHa, YUUTHIBas YCIOBUS, IPU KOTOPBIX ATH peaklMy UAYT J0 KOHLA
ChopmMupoBaHHOCTh YMEHUN MPOBOJIUTH pEAKLUH, MOATBEPXKIAIONIME KAueCTBEHHBIM COCTAaB  pa3IMYHBIX
1.8 HEOPraHMYECKUX BEIIECTB, pAaclO3HABaTh OIBITHBIM NYTEM HOHBI, HPHUCYTCTBYIOIIME B BOJHBIX PacTBOPax
HEOpPraHMYECKUX BEIECTB
19 CchopMUpOBaHHOCTh YMEHHMH pPACKPBIBATh CYIIHOCTh OKHCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX PEAKIMNA MOCPEICTBOM
' COCTaBJICHUS 2JIEKTPOHHOTO OaiaHca ATUX peaKIii
1.10 CdopmMrpoBaHHOCTH YMEHUN O0BACHATH 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOHN peakluy OT pa3iHyuHbIX (PaKTOpOB
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1.11

CdhopmupoBaHHOCTH YMEHHI OOBSICHITH XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIITHETO
BozaeiictBus (mpunnun Jle [larense)

2.1

OO01mmas u HeopraHu4YecKasi XUMUS

CdopmupoBanHOCTh YMEHUI pacKkpbiBaTh cMbIch [lepuonnueckoro 3akona /.M. MenneneeBa u JeMOHCTPUPOBATH €T0
CUCTEMAaTU3HPYIOIIYIO, OOBSICHUTENIbHYIO U IPOTHOCTUYECKYIO (PYHKIIMH

2.2

CdhopmupoBaHHOCTH YMEHHU XapaKTEPHU30BATh JIEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKHX 3JIEMEHTOB 1 —4 mepro1oB
[Mepuoanyeckoii cucteMbl XxumMudeckux 3aeMeHToB J[.M. MenneneeBa, ucnonb3ysi NOHATHS «S-, P-, d-3JEKTPOHHBIC
opOHuTaINY, «IHEPTETHYCCKHUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX AJIEMEHTOB H
UX COEMHEHMH 1o nmepuoiaM u rpynmam [lepuoandeckoii cucteMbl xuMuueckux anementoB .M. Menaeneena

2.3

ChopmupoBaHHOCTH YMEHHI XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMUYESCKHE CBOMCTBA HEOPTAHHMYSCKUX BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE NEHETHYECKOM CBS3U MEXAY HEOPraHMYECKHMMHU BEUIECTBAMU C
IMOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUNA

2.4

2.5

2.6

2.7

ChopmupoBaHHOCTh yMEHUN YCTaHABIMBATh MPHUHAIJICKHOCTh HEOPTraHMYECKHUX BEIIECTB IO HMX COCTaBy K
ornpeaenéHHOMY Kiaccy (TpyIle) CoelMHEHUMN (IIPOCThIE BEIECTBA — METAJUIbl U HEMETAJUIbl, OKCUbI, OCHOBAaHUS,
KHUCJIOTHI, aM()OTEpHBIE TUAPOKCH/IBI, COJIH)

ChopMupoBaHHOCTb YMEHUH UCIIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY JJIs1 COCTABJICHUS (POPMYJI BEILIECTB ¥ ypaBHEHUN
XUMHUYECKUX peakuuii, cucrematnueckyro HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHMYEeCKUX BeIecTB (YrapHblil ra3, yrieKUCibli ra3, aMMHakK, raméHas U3BeCThb, HeraléHas u3BeCTh, MUTheBas
cojia, MUPUT U JpyTue)

ChopMupoBaHHOCTh YMEHHMI XapaKTepu30BaTh (ONMUCHIBAThH) OOIME XUMHUUECKHE CBOMCTBA HEOPIaHUYECKHUX BEILECTB
Pa3NIUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAaHME M€HETHUECKOH CBSI3UM MEXy HEOPraHMYECKUMH BEIIECTBAMU C
MIOMOIIBIO YPaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMNA

ChopmupoBaHHOCTh YMEHUN IUJIAHUPOBATh M BBIIOJHATH XUMHUYECKHH SKCIEPUMEHT (pa3jio’KeHHE IMEepOKCUAA
BOJIOPOJIa B IPUCYTCTBUHU KaTalM3aTopa, OMpeAeTeHHE Cpellbl PACTBOPOB BEIIECTB C TMOMOIIBI0 YHHBEPCAIBLHOTO
MH/MKATOpa, BIMSHUE PA3IUYHBIX (AKTOPOB HAa CKOPOCTh XWMHYECKOM peakIuH, peakluu HOHHOro oOMeHa,
KayecTBEHHbIE pEaKIMW Ha Cyiabdar-, KapOOHAT- U XJIOPHA-aHHOHBI, Ha KaTHMOH AaMMOHHs, pelleHHe
SKCHEPUMEHTAIbHBIX 33Jau mo TemaMm «Mertamie» u «Hemeramnsl») B COOTBETCTBMM C NpPaBUIAMU TEXHUKU
0e3omacHOCTH MpHu OOpallleHuu C BEUIECTBAMHM U JIaOOpaTOpPHBIM O0OpY/OBAaHUEM; TPEACTABIATh PE3YNIbTAThI
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XHUMHAYECKOT0 SKCIIEPUMEHTa B (JOpPME 3alHUCH YPAaBHEHHI COOTBETCTBYIOIIMX PeakUuii U (OpMyJIUpOBATh BHIBOJBI Ha
OCHOBE JOTHUX PE3YJILTATOB

2.8

2.9

ChopmupoBaHHOCTE yMEHUH COONIIOJIATh MpaBWIA TOJB30BAHUS XHMHUYECKOW TOCYAOH H  J1ab0paTOpHBIM
o0opynoBaHUEM, a TaKXe MpaBuiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU TIO BBIMIOTHEHHIO
1ab0PaTOPHBIX XUMUYECKHUX OIBITOB

ChopMupoBaHHOCTb YMEHHUH XapaKTepHU30BaTh XUMMUYECKHE IPOLECCHI, JIEKALIME B OCHOBE IPOMBILIIIEHHOIO
MIOJTyYECHHUSI CEPHOM KHCIIOTHI, aMMHaKa, a TaKke cHOPMUPOBAHHOCTH MPEICTABICHUH 00 0OIIMX HAYYHBIX MPHHLIUTIAX
Y 9KOJIOTMYECKHX Mpo0IeMax XMMUYECKOTO TIPOU3BOICTBA

XuMus ¥ Kn3Hb. Pacuérhl

3.1

CdopmupoBaHHOCTB NPEACTABIECHUI 0 XUMUYECKOM COCTaBIISIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XUMUHU
B TO3HAHUM SBJICHUH UPUPOABI, B (POPMHUPOBAHUM MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€ (YHKIIHMOHAIBLHOU
IPaMOTHOCTH, HEOOXOMMOM JIJIsl peILIEHUs TPAKTUUYECKHUX 33/1a4 U SKOJIOTMYE€CKU 0OOCHOBAaHHOT'O OTHOILIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpene

3.2

3.3

ChopmMupoBaHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYIO HH(OpPMALMIO, MOJIYy4aeMyl M3 pa3HbIX
HCTOYHUKOB (CpeAcTBa MaccOBOW KOMMYHHMKAIUH, ceTh IHTepHET u 1pyrue)

ChopmupoBaHHOCTH YMEHHUI COONIOAATh MpaBUila IKOJIOTUYECKHU 11e1eco00pa3HOro MoBeIeHUs B OBITY U TPYIOBOM
JEATEIBHOCTH B LIEISAX COXPAHEHUSI CBOETO 3J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI

3.4

Oco3HaBaTh ONACHOCTH BOSI[GI?ICTBHH Ha XUBBIC OPTraHHU3MbI OHpeIIGJ'IéHHI)IX B€IICCTB, ITIOHHMMasA CMBICJI IIOKa3aTCIIsd
HHK, MOSICHATL Ha IpUMEpax CITOCOOBI YMCHBIICHUS U NMPCAOTBPAIICHUA UX BPECAHOTO BO3,[[€I>’ICTBI/I}I Ha OpraHu3M
YCJIO0BCKa

3.5

CpopMUpPOBAaHHOCTH YMEHHI MPOBOAWTH BBIUMCIEHUS C HCIOJIb30BAHUEM MOHSTHS «MaccoBasi JOJs BEIIECTBAa B
pacTBope», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKUX PEAKIMSAX, MAacChl BEIIECTBA WU 00BbEMa Ta30B IO
M3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM O0BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOTO
a¢dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHUS MACChl BELIECTB, MPEBPAILICHUS U COXPAHEHHUS SHEPTHH

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC
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Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Teopernueckue 0OCHOBBI OpraHUYECKON XUMHUH
11 IIpenmer opraHuuyeckoi XMMHUM: €€ BO3HHMKHOBEHHUE, Pa3BUTHE U 3HAYEHHE B IIOJYYEHUM HOBBIX BELIECTB M MarepuasoB. Teopus
' CTPOCHUS OpraHuYecKuX coenuHeHud A.M. byTtiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS
12 CrpykTypHble (OpPMYINIBI OpraHMYECKHX BEIIECTB. [ OMOJOTHs, M30MEpHs. XUMHUYECKas CBS3b B OPraHMYECKHX COCAMHEHHSIX —
' OJMHApHBIC U KpaTHbIE cBs3U. [IpeacraBienne o kiaccupuKauy OpraHndecKuX BEIeCTB
13 HoMmeHnknarypa opraHm4eckux COEIMHEHUH (CucTeMaTHuYecKas) M TPUBUAJIbHbIC Ha3BaHUS Ba)KHEHIINX NpeACTaBUTENIEH KJIacCoB
' OpPraHUYECKUX BELIECTB
2 YrieBoaopoib
21 AJKaHBI: COCTaB ¥ CTPOSHUE, TOMOJIOTUYECKUH psil. MeTaH U 3TaH — IPOCTEHIINE TPECTABUTENN ATKAHOB: (PU3MUECKIE M XUMHUYECKHUE
' CBOMCTBa (pEeaKIMK 3aMEILIEHUs U TOPEHNUS ), HAXOKJCHHUE B IPUPOJE, IIOJIyUEHUE U IPUMEHEHHE
AJKeHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUN psiA. DTUJIEH U MPOIMUIEH — NPOCTEUIINE MPEICTABUTENN aIKEHOB: (PU3HUECKUE U
2.2 XMMHUYECKHE CBOMCTBa (peakLUuu TUAPUPOBAHUSA, TAJIOTEHUPOBAHUSA, TMApPATALUU, OKUCIEHHS U MOJMMEpU3alnu), MOJIy4YeHUue U
IpUMEHEHHE
53 Anxaguensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE CBOWCTBA (peakuusi MOJIMMEpPU3aLUN).
' [TomyyeHne CUHTETUYECKOT0 KaydyKa U Pe3HHbI
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKHH psii. ALIETUIEH — NPOCTEHIINN NMpeACTaBUTENb aJKUHOB: COCTAB,
2.4 CTpoeHHe, (prU3NUecKre U XUMHUYECKHEe CBOWCTBA (peaklMM FMApUPOBAaHUs, TaJOreHUPOBAaHUS, THApPATAIlMN, TOPEHUS ), TOTYUEHHE U
MIpUMEHEHNE
Apensl. bensoun: cocta, cTpoeHue, pU3NUECKUE U XMMUYECKHE CBOMCTBA (PeaKlMK raJIoreHUPOBaHUS U HUTPOBAHUS), TOJyYeHHUE U
95 npuMmeHenue. Tomyosn: coctaB, CTpoeHHE, (PU3MYECKHMEe M XHMHUYECKHE CBOMCTBA (peakluu TaJOreHUpOBaHUS U HUTPOBAHUSA),
' MoJiyueHue U npuMeHeHue. ToKkcMuHOCTh apeHoB. ['eHeTnueckas CBsI3b MEXY YIJIEBOJOPOJaMH, MPUHAUIEKAIIUMU K Pa3IndHbIM
KJ1accaM
[TpupoHble UCTOYHUKH YIiIeBOAOpoAOB. [Ipupoanslii ra3 u nomytHele HedTsHble ra3sl. Hedte u e€ mpoucxoxnenue. CrocoOsl
2.6 nepepaboTKU HePTU: TeperoHka, KpeKUHI (TepMUYECKUH, KaTanuTudeckuit), muponu3. I[IpoaykTel mnepepaboTku HedTH, uX
MIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €ro epepadoTKu
3 Kucnoponcoaep:xaiue opraHn4ecKue COeAMHEHNS
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3.1

3.2

HpeHGHBHBIC OAHOATOMHBIC CITUPTHI. MeTaHoI U 3TaHOII: CTPOCHUC, (bmnqecm/le U XHUMHUYECKHE CBOMCTBa (peaKI_[I/II/I C aKTUBHBIMH
MeTaJlulaMHu, IraJIor€HOBOAOPOJaMHU, ropeHHe), IIPUMEHCHUC. BOI[OpOI[HBIC CBsA3U MCXKY MOJICKYJIaMH CIIUPTOB. HeﬁCTBHe METaHOJIa U
OTaHOJIa Ha OpPraHu3M 4YE€JIOBCKaA. MHoroatoMHbIC CIIUPTHI. OTUJICHTIUKOIb U TIIMOEPUH: CTPOCHUC, (bI/ISI/ILICCKI/Ie N XHUMHUYCCKUC
CBOMCTBa (B3aI/IMO,Z[eI>'ICTBPIC CO ICJIOYHBIMHA METAJIJIaMH, KAUECTBCHHAA PEaKIsd HA MHOI'OaATOMHBIC CHI/IpTLI). HeﬁCTBHe Ha OpraHusm
YCJIO0BCKa. HpI/IMCHCHI/IC TIIMOEprUHA U OTUJIICHITIUKOJIA

@deHoII: CTpOECHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKue cBoiicTBa. TokcuuHocTs (eHomna. [Ipumenenue gpenomna

3.3

3.4

3.5

Anpnreruasl U KeToHbl. DopmanbAeru, aleTanbIeru/: CTpOoeHUE, (PU3HUecCKue U XUMHUYECKHE CBOMCTBA (PEaKIMU OKUCICHHS H
BOCCTAHOBJIEHMSI, KAUECTBEHHBIE PEAKIMH ), [IOJyYEHUE U IPUMEHEHHE

OnHOOCHOBHBIE NpesebHble KapOOHOBbIE KHCIOThl. MypaBbUHasi M YKCYCHasl KUCIIOTBI: CTpPOEHHE, (PU3HYECKHE M XHMHUYECKUe
CBOMCTBa (CBOIcTBa, O0IIMeE A Kiacca KUCIOT, peakuus 3TepuuKalim), nojrydeHue u npuMmenenue. CreapuHoBas U OJ€MHOBAs
KHUCJIOTHI KaK IPEJCTaBUTEINN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX MOMOLEee JeiicTBUe
Crnoxable 3(Upbl KaKk TPOU3BOIHBIE KapOOHOBBIX KHCIOT. ['mapomn3 cioxsbX 3¢upoB. Kupsl. ['maponus xupos. [Ipumenenue
KUPOB. buoiiornueckas poib KUPOB

3.6

YTrieBoabl: cocTaB, KiacCU(pUKAIMS YTIEBOIOB (MOHO-, TU- U TIOJMcaxapuibl). ['IIioKo3a — mpocTelmii MOHOCaXapul: 0COOCHHOCTH
CTPOCHHS MOJICKYJIbI, (DU3UYECKHEe W XMMHUYECKHUE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaoM meau(ll), okucieHne aMMuadHbIM
pactBopoM okcuza cepedpa(l), BocctaHoBIeHHE, OpPOKEHUE TIIOKO3bI), HAX0XKICHHUE B MPUPOJIC, MPUMEHEHHUE, OMOJIOTUYECKast POJIb.
®dorocunTe3. PpyKTO3a KaK H30Mep III0K03bl. Kpaxmai v 1etosao3a Kak Ipupoiable noaumepbl. CTpoeHre Kpaxmaia 1 HEeJTI0I03bl.
duznyeckue 1 XUMHUYECKHE CBOMCTBA Kpaxmaia (TUIPOJIN3, KAYeCTBEHHAs! PEAKIIHs C HOJOM)

4.1

A3oTcoiepkale opraHn4eckie CoeIMHEeHNs

AMUHOKHCIOTBI KaK aM(I)OTepHBIe OpTraHU4YC€CKUC COCAUHCHMUA. du3znyeckre M XMMHUYECKHE CBONCTBA aMHHOKMCIIOT (Ha npumepe
FJ'II/II_II/IHa). buonorndyeckoe 3HaueHne aMMHOKUCIOT. [lenTuap

4.2

benku kak mpuUposIHbIE BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuyuHas, BTOpUYHAs U TPETUYHAsl CTPYKTypa OeiaKoB. XHUMUYECKHE
CBOMCTBa OCJIKOB: THAPOJIN3, ICHATYpAIlHs, KAYECTBEHHBIE PEAKIIUU Ha OCIIKU

5.1

BLICOKOMOJ'IGI(yJUIpHHe COCOUHCHUA

OCHOBHBIC TTIOHATHS XUMUU BBICOKOMOJICKYJISIPHBIX COCIMHECHUIL: MOHOMCD, IMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMMOJIMMCPU3AIUH,
CpCaHdasaA MOJICKYJIIpHasA Macca. OcHOBHEBIC MCTOAblI CHHTC3a BBICOKOMOJICKYIIAPHBIX COCOUHEHUH — nojmmepu3anusa u
IIOJIMKOHACHCAllUA
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3KCH€pI/IMeHTaJ'H:HBIe MCTOABI U3YUCHUA BCIICCTB U HUX HpeBpameHHﬁi O3HAaKOMIJICHHUC C 06p&3L[aMI/I MNpUPOAHBIX U UCKYCCTBCHHBIX

52 BOJIOKOH, IJITacTMAacc, KayaykoB. [lofyueHne CHHTETHYEeCKOro KaydyKa U Pe3uHBI
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Teopernueckrne 0OCHOBbI XUMUU
XUMHUYECKUH 3eMeHT. AToM. Sapo aroma, M30TOMBI. DIIEKTPOHHAs 000JI0YKA. DHEPreTHUYECKUE YPOBHH, MOTYPOBHU. ATOMHBIE
11 opbutanu, S-, p-, d-amemeHTb. OCOOCHHOCTH paClpeeSCHUs 3JEKTPOHOB 10 OpOMTAISAM B aTOMax 3JEMEHTOB IMEPBBIX YETHIPEX
MEePUOOB. DIEKTPOHHAS KOH(UTYpAILIHs aTOMOB
[lepuoanueckuit 3akon u Ilepuoamueckas cuctema xumuueckux snemeHToB .M. MenneneeBa. CBsi3b MepUOAUYECKOTO 3aKOHA U
19 [Tepuoanueckoii cucreMbl Xxumuueckux anemMeHToB [[.M. MenneneeBa ¢ COBpeMEHHOM TEOPHUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU
' W3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB MO TPyMNIaM U MepuojaM. 3HaueHue
MEPUONYECKOr0 3aKOHA B Pa3BUTHH HAYKU
Crpoenue BeniecTBa. XUMHYECKas CBsA3b. BUIbI XUMUYECKOH CBSI3M (KOBaJIEHTHAS HETIOJISIPHAS U TIOJISIpHASI, MOHHAS, METAJITUYECKas).
1.3 Wonbl: kaTuoHbl U aHWOHBL. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XWMHMUYECKOW CBSI3M (OOMEHHBIM W JOHOPHO-aKIIEITOPHBINH).
Bonopoanas cBsizb
14 BanentHocTh. DnekTpooTpunarenbHOCTh. CTENEeHb OKUCIECHUS
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTAITMYECKUX PEIIETOK.
1.5 3aBUCHMOCTbH CBOMCTBA BEILIECTB OT THUIA KpUCTANIMUECKOW pemi€TkU. [loHaTHe 0 nucnepcHbIX cuctemMax. VICTUHHBIE U KOJIJIOUIHbIE
pacTBOpbl. MaccoBasi 107151 BEILIECTBA B pacTBOPE
1.6 Knaccudukanms Heopranndeckux coequnennii. HomenkinaTypa HeopraHuueCKuX BEIIeCTB
17 Xumundeckas peakuus. Knaccudukanus XMMHUECKUX peakluii B HEOPraHMYECKON U OpraHNYeCKON XUMHUHU. 3aKOH COXPaHEHHUSI MacChl
' BEILIECTB, 3aKOH COXPaHEHUs U MIPEBPAIICHUS SHEPTUU TPU XUMUUYECKUX PEaKIIMIX
1.8 CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IuYHBIX (haKTOPOB
19 OOpatumbie peaknuu. XUMHYECKOe paBHOBecHe. (DakTOphI, BIMSIONIMNE HA COCTOSHUE XUMUYeckoro paBHoBecus. [lpunmmm Jle
' [larenbe
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110 OnextponuTuyeckas auccormanus. CuibHble U cinadble 37eKTposuThl. Cpena BOIHBIX PacTBOPOB BELIECTB: KHUCTas, HEUTpasbHas,

' uienoyHas. Peakiyy noHHOro ooMeHa

1.11 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

2 Heoprannueckas xumus
Hemeramnpl. Ilonoxenne nHemeramnoB B llepmogmueckoil cucteme xumudeckux snemeHtoB /(.M. MenneneeBa U 0cOOECHHOCTH

2.1 cTpoeHusi aToMoB. DHU3MUECKUE CBOHCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJIOB (Ha MpHMepe KHciIopona, cepbl, (ocdopa u
yriaepoja)

99 XUMUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJUIOB (TajoreHoB, cepbl, a3oTa, (ocdopa, yriaepoga U KpeMHHs) U UX COCAMHEHUN
(OKCHI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX coeluHeHuil). [I[puMenenre BaKHEUIINX HEMETAIUIOB U UX COCUHEHUN
Mertannsl. [lonoxxenue meramnoB B Ilepuonnyeckoil cucreme xumuueckux siaemMeHToB [I.M. MenneneeBa. OcoOOEHHOCTH CTPOCHHUS

2.3 ANEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOume gundeckue cBoicTBa MeTauioB. CIiaBbl METAIOB. DIIEKTPOXUMUYECKUI P
HaIpsKEHUH METaJIOB

24 XUMHYECKHE CBOMCTBA BaXXHEHIITUX METAJUIOB (HATPUM, Kalui, KajdblMd, MarHuii, aJlOMHUHHUMI, [IMHK, XPOM, XKE€JIe€30, ME/b) U UX

' coequHeHunil. O0mme crnocoObl moayueHus: MeTauioB. [IpuMeHenre MeTanioB B ObITY U TEXHHUKE
2.5 I'eneTn4eckas CBSI3b HEOPraHUYECKHUX BEIIECTB, IPUHAICKAUX K PA3TIMYHBIM KJIacCaM
3 XUMUS U )KU3HD
31 Ponp xumun B o0ecrieueHnn IKO0JIOTHYECKOM, SHEPreTHUECKON U MUILEBOI 0€30MacHOCTH, Pa3BUTHH MeIUIMHBL. [IoHATHE 0 HAyYHBIX
' METO/axX IMO3HAHMS BEUIECTB U XUMUYECKUX PEaKIUI
[IpencraBnenus 06 oOLMX HAyYHBIX NMPUHIMIAX POMBILIUIEHHOTO MOJYyYeHHs BaKHEHIINX BemlecTB. YeIoBeK B MHUpE BEIIECTB U

3.2 MaTEpHAJIOB: BAXXHEHIINE CTPOUTEIbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTEPHUAIIbl, KPACKH, CTEKJIO, KEPAMHUKA, MAaT€pHaJIbl IS
AJIEKTPOHUKHU, HAHOMAaTepraibl, OpfaHNYECKUE U MUHEPAJIbHbBIE YA00peHNs

33 XuMHsT U 3]I0pOBbE 4YeNlOBEeKa: IpaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpenapaTroB, MpaBuiia OE30MacHOTO HCIIOJIb30BAHMS

' IpenapaToB ObITOBOM XUMHH B TOBCEAHEBHOM KU3HU

YUYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O NTPOLIECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI U151 YYHEHUKA
1.I'abpuansan.Oner CepreeBuy.. Xumus: 10-ii knacc:6a30Bb1i ypoBeHb: yueOHUK-M. :IIpocBemenne,2023
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2. I'abpuansan.Oner CepreeBud.. Xumust: 1 1-it knacc:0a30Bb1i ypoBeHb: yueOHuK-M.: ITpocBemienne,2023

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1.Ta6puensa O. C. Xumus. [Ipumepnbie pabouune nporpammel. [Ipenmernas munus yueonunkoB O. C. I'abpuensua, U. I'. Octpoymosa, C. A. Crnankosa.
10—11 ximaccer : y4eb. mocobue s 00meoopa3oBaT. opranu3anuii : 6a30Beiid ypoBenb / O. C. I'abpuensn, C. A. CrnagkoB. — 2-¢ u3a. — M. :
IIpocsemenue, 2021

2.Panmenkuii A.M. Xumus. JIunaktunueckuit Mmatepuai. 10-11kmaccer:mocobue aist yuuteneit oomieoopas. opranusanuii —M.:IIpocBenienue,202 1

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1.https:/resh.edu.ru/ Poccuiickasi 3JeKTpOHHAS IIKOJIa
2.http://www.chemnet.ru I'azeta «Xumusi» U CaluT it yauTens «5 uay Ha ypoK XHUMHUI»
3.http://him.1september.ru Equnas komnekuus LIOP: [Ipenmernast koywiekuus « XuMuUsi»
4.http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-Hay4YHbIe 3KcIiepuMeHThI: XuMust. Komekius Poccuiickoro
00111e00pa30BaTeNbHOTO MOpTaJIa
5. http://www alhimik.ru Beepoccuiickast ouMInaa mKoJIbHUKOB 10 XUMUN
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https://resh.edu.ru/
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
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