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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma no npenmery «Xumusi» aist 10 kmacca 6a30Boro ypoBHs COCTaBlIeHa Ha OCHOBE:

- ®enepanbHOl 00pa30BaTENFHON MPOrpaMMBI cpeHero odiero oopasosanus ot 18.05.2023 Ne371

- denepanbHOro TOCYAaPCTBEHHOI0 00pa30BaTEIBHOIO CTaHIAPTa CPEeHEro o0IIero oopazopaHus (yTB. MprKa3oM MuUHUCTEPCTBAa 00pa3oBaHus v Hayku P® ot 17 mas 2012 r.
Ne 413) ¢ u3menenusimu Ha 12 aBrycra 2022 T.

- Ilpuxaza Munnpocsemenust Poccun ot 09.10.2024 Ne 704 «O BHeceHMM M3MEHEHUH B HEKOTOpble Mpuka3bl MuHHcTepcTBa mpocBelieHus Poccuiickoit ®enepanuu,
Kacaomecs (eaepalbHBIX 00pa30BaTEbHBIX MPOrpaMM HAYajJbHOI'O OOIIEro oOpa3oBaHUs, OCHOBHOTO OOIIero o0pa3oBaHHMS W CPEIHEro OOMIEro 0o0pa3oBaHUS»
(3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)

- [Ipuka3a MunucrtepcTBa npocsenieHus Poccutickoit denepanuun ot 8 oktssOpst 2025 1. Ne 729 «O BHeCeHMM M3MEHEHHUI B HEKOTOPBIC MPUKa3bl MUHUCTEPCTBA MTPOCBEIICHHUS
Poccuiickoit deneparuu, kacaroimuecs (eaepaibHbIX 00pa30BaTEIbHBIX MPOrPaMM HavajbHOTO OOIIEro 00pa30BaHus, OCHOBHOTO OOIIEro 00pa3oBaHUs M CPEIHEr0 OOIIero
00pa3oBaHM.

- Ilpukaza Munmnpocsemieaust Poccun ot 10.11.2025 Ne 808 O BHeceHmnm W3MEHEHHH B HEKOTOpBIE NMpHKa3bkl MuHHCTEepcTBa mpocBerieHns Poccuiickoit denepanmm,
Kacaromuecs (enepaibHbIX 00pa30BaTEIbHBIX MPOrPaMM HauaJIbHOI0 00IIEro 00pa3oBaHus, OCHOBHOIO 00IIEro 00pa30oBaHus U CPEIHEro odIiero oopa3oBaHus

- Ilpukaza Munnpocsemenus Poccum ot 08.05.2026 Ne 316 «O BHecenmn u3MeHeHUM B [lopsmok opraHW3amuy M OCYIIECTBICHUS OOpa30BATEILHOM AEITEIBHOCTH 10
OCHOBHBIM 00111€00pa30BaTeNbHBIM IPOTrpaMMaM - 00pa3oBaTeNbHBIM MPOrpaMMaM HauallbHOTO 00IIero, OCHOBHOTO OOIIEro U CpeHero odero o0pa3oBaHus, yTBep:KIACHHBIH
npukazoM MunHmcTepcTBa nmpocsemmenus Poccuiickont @enepannn ot 22.03.2021 Nel15»

- OcHOBHOM 00111€00pa30BaTENbHON pOrpaMmbl cpenHero obiiero oopasosanns MAOY UYepeuinesckoi COILI

- YuebHoro miana ¢umuana MAOY Yepsumesckoit COIL «Axusiposckast COILLly, yreepskaeHHOro rpuka3zoM aupexkropa Tpodumosoit C.A. ot 29.08.2026 roga Ne 127-O/1 u
cornacoBanHoro 28.08.2026 roxa Ha 3acemanuu Ympasisroniero coeeta MAOY YepsumeBckoit COLL mporokom Ne 12

- [Iporpammer Boctutarmst MAOY UYepsumesckoi COIL

OcHOBY TOIXOM0OB K pa3paboTKe MpOrpamMMbl 1O XHUMHH, K OMPENENIeHNI0 OOIIel cTpaTeruu 00ydeHHs, BOCIIUTAHUS W PA3BUTHSA OOYYAIOIINXCA CpPEACTBAMH Y4eOHOTO
npenMera «Xumus» s 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIeNnTyarbHbIe ToNokeHHsT PI'OC COO o B3auMO0OYCIOBIEHHOCTH IIENICH, COACpKAHUS,
Pe3ynbTaToOB 00y4eHUs U TpeOOBAHUHN K YPOBHIO ITOATOTOBKH BBIITYCKHHKOB.

Xumuyeckoe 00pa3oBaHME, MOJY4aeMOE BBITYCKHHKaMH OO0LI€00pa30BaTENbHON OpraHW3aLlUy, SIBJISETCS HEOThEMJIEMOH 4acThio MX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAIOLIMM ITAIlOM pPEaM3alMy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYLIMX LEJIOCTHOW CHCTEME XUMHYECKOI'O0 00pa3oBaHus. JTH
LIEHHOCTH KacaroTCsl TO3HAHUS 3aKOHOB IIPUPOABL, (POPMUPOBAHUST MUPOBO33PEHUSI U OOLLIEH KyJIBTYPbI UeTOBEKa, a TAK)KE KO OrMYECKH 000CHOBAHHOI'O OTHOILEHUSI K CBOEMY
3I0POBBIO U MIPUPOAHOHN cpene. Peannsyercss xuMnueckoe oOpa3zoBaHue 00y4yarOIIMXCsl HA YPOBHE CPEAHEro 00IIero oopa3oBaHMs CPEeACTBAMH yUeOHOro npeamera « XuMus»,
cofiep’KaHUe U MOCTPOCHUE KOTOPOI'o ONpee/ieHbl B MPOrpaMMe Mo XUMHUH € YUETOM creln (UK HAYKH XUMHUH, €€ 3HaUeHUsI B TIO3HAHUU IIPUPOABI U B MaTEPUAIbHON KU3HU
0011ecTBa, a TaKKe ¢ y4ETOM 00MIKX Lesell U NPUHIMIIOB, XapaKTEPU3YIOINX COBPEMEHHOE COCTOSIHIE CUCTEMBI CpeiHero oduiero oopasosanus B Poccuiickoit denepanui.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK MI'PAeT OCOOYIO POJib B COBPEMEHHOM LUBUIIM3ALMHU, B CO3IaHUM HOBOW 0a3bl MaTepuanbHON KylabTyphl. OHa BHOCUT
CBOH BKJIaJ B (hOPMHUPOBAHUE PALMOHAIBHOIO HAYYHOI'O MBILUICHHS, B CO3/IaHUE LETOCTHOIO MPEACTABICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE IIPUPOIbI U UEIOBEKa,
KoTOopoe (popMUpPYyETCsl B XMMUHU Ha OCHOBE IMIOHMMaHMS BEILIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MUPA, OCO3HAHMSI B3aUMOCBS3H MEXKIYy CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU U
BO3MOKHBIMH O0JIACTSIMU IIPUMEHEHUSI.

TecHO B3anMOJEHUCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMM, XUMHsI CTajla HEOTbEMJIEMON YaCThbI0 MUPOBOM KYJbTYpPbl, HEOOXOJUMBIM YCJIOBHEM YCIIELIHOTO TpyHa U
KHU3HH KaxJoro wieHa odOmectBa. CoBpeMeHHash XMMHsI KaK Hayka CO3MaTeNbHasi, KaK HayKa BBICOKMX TEXHOJOTMH HAaIpaBiieHAa Ha peHIeHHE TJI00aJbHBIX Mpoliem
YCTOWYHMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUYECKOM, MUILEBOM, IKOJIOIMYECKOM 0€30MaCHOCTH U OXPaHBI 3/J0POBbSL.

B coorBercTBHU ¢ OOmMMMH LENSIMH M NPUHLMIIAMH CPEIHEro obmiero odpaszoBaHus coiepskaHue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb M3Y4CHUS)
OPMEHTHPOBAHO MPEHMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4aromuXcsi, HEOOXOAUMYIO MM JUIsl BBIPAOOTKM MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIELUIHOTO
BKITIOUEHHSI B KM3Hb COLIMYMa, IPOJIOKEHHS 00pa30BaHMs B Pa3INYHbBIX 00JIacTsX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.



CocTaBngouMMy peaMera «XUMHEs» SBISIIOTCs 0a30Bbie Kypehl — «Opranndeckas XuMusi» U «O01mas 1 HeopraHnveckasi XuMHs», OCHOBHBIM KOMIIOHEHTOM COZACPKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAyKH: CHCTEMa 3HAHM MO0 HEOPraHMYECKOH XUMHUH (C BKIFOUECHHEM 3HAHUH M3 00LIeld XMMHK) B OpraHndecKkoid Xxumun. GopMupoBaHme
JAHHOW CHUCTEMBI 3HAHUU MPU M3YYECHHH TpenMera 00ecreuynBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOI000pasus BELIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI
XUMHH.

Crpykrypa copepkaHusi KypcoB — «Opranuueckas xuMus» U «OOIIas U HeopraHuyeckass XUMUs» COPMUPOBaHA B MPOrpaMMe MO XUMHU Ha OCHOBE CHCTEMHOTO
MoJxo/la K M3ydeHHI0 yueOHOro maTepuaia M oOyCIOBJICHAa MCTOPHYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHWN Ha ONpENeNEHHBIX TEOpETHUYECKHX ypOBHSX. Tak, B Kypce
OpPTaHWYECKOM XHMMHUHU BELIeCTBA PacCMAaTPUBAIOTCS Ha YPOBHE KJIACCHMYECKOW TEOPUM CTPOEHMsI OPraHMYECKHX COEJMHEHUH, a TakKe Ha YpOBHE CTEPEOXUMHYECKHUX U
AJIEKTPOHHBIX TPEACTABICHUH O CTpoeHWM BemlecTB. CBeneHHsi 00 M3ydaeMbIX B Kypce BElIecTBaxX JaroTCs B Pa3BUTUH — OT YIJIEBOJIOPOJOB JO CIOKHBIX OHMOIOTHYECKH
aKTHBHBIX COeMHEHUH. B Kypce oprannyeckoil XMMUH MOMyYaroT pa3BUTHE chOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHUsl EpPBOHAYATIBHBIC TIPEACTABICHUS O
XUMHUYECKOU CBsI3H, KJ'IaCCI/I(i)I/IKaHI/IOHHBIX IMpu3HaKax BEUIECTB, 3aBUCUMOCTH CBOMCTB BCHUICCTB OT UX CTPOCHHU A, O XUMHUYECKOMN pCaKkuru.

[Tos HOBBIM YIIJIOM 3pEHHSI B TIpenMeTe «XUMHsS» 0a30BOT0 YPOBHSI pacCMaTPHUBACTCSl M3YUCHHBIH Ha YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUsl TEOPETHUECKUN Marepuan u
(akTONOrNYecKre CBEICHUS O BEUIECTBAX M XUMHUYECKOW peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias W HeopraHuuecKas XHMHUsD OOYyHYaIOMIMMCS TPEJOCTaBIIsETCs
BO3MOYKHOCTh OCO3HATh 3HAUYEHHE MEPUOJIUYECKOr0 3aKOHA ¢ OOIIETEOPETUYECKUX M METOIOIOTHUECKUX MTO3HIINH, TIy0Ke MOHSITh UCTOPHUYECKO e M3MeHeHne (DYHKIHIA 3TOTro
3aKOHa — OT 0000IIAOIIEH JJ0 OOBICHSIONIEH U TPOTHO3UPYIOIICH.

EZII/IHaSI cucTeMa 3HAaHHH O BaKHEUIIHNX BE€OIECTBAaX, HUX COCTaB€, CTPOCHHH, CBOMCTBAxX " IMPUMEHCHNHU, a TaKXKC O XHUMHYCCKUX PCAKHOUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnonHserca B Kypcax 10 m 11 kjaccoB aneMeHTaMH COAepKaHus, UMEIONUMHU KyJIbTYpPOIOTMYECKHH M TPUKIIAHONW XapaKTep. DTH 3HAHUS
CIOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBSI3M XUMHH C JIPYTMMH HayKaMH, PacKpbIBAIOT €€ poiib B IMO3HABATEILHOW M TMPAKTHUECKOH JESTEIbHOCTH YelIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBAXXCHUA K IIPOLECCY TBOpUECTBA B obnacTtu TCOpHUU W TPAKTUYCCKUX HpI/IHO)KeHI/Iﬁ XUMHUH, ITOMOTrarOT BBIITYCKHUKY OPUCHTHUPOBATHCA B O6HI€CTB€HHO u
JIMYHOCTHO 3HAYUMBIX HpO6JIeMaX, CBA3aHHBIX C XI/IMI/ICI71, KPUTHYCCKH OCMBICIIMBATDH I/IH(bOpMaHI/HO " IPUMCHSATH eé JUIA IIOITOJIHCHU S 3HaHHI>'I, peuI€HNA UHTCIICKTYAJIbHBIX U
HKCTIEPIMEHTAIBHBIX HCCIIE0BATEIBCKUX 3a7ad. B memom copepkanue ydeOHOro mpeaMera «XUMHsS» JTaHHOTO YPOBHS H3y4YEeHUs OPUCHTHPOBAHO Ha (hOPMHUpPOBAHHE y
00y4arolMXCcsl MHPOBO33PEHUECKOH OCHOBBI [UIsl IOHUMaHUs (UIOCOPCKUX HAEH, TaKUX KaK: MaTepUajbHOE EAMHCTBO HEOPraHWYECKOr0 M OpraHH4ecKoro MHpa,
00YCIIOBJIGHHOCTb CBOWCTB BEILECTB UX COCTABOM M CTPOEHMEM, IIO3HABAEMOCTb IPUPOAHBIX SIBJIEHUH IyTEéM 3KCIEPUMEHTA U PEIIeHHs NPOTHBOPEUHUIl MeX1y HOBBIMHU
(baxTaMu ¥ TEOPETUIECKUMH TPEANIOCBUIKAMH, OCO3HAHHUE PO XUMHHU B PEIICHUN 3KOJIOTMYECKHUX MpolIieM, a Takke MpolsieM cOepeskeHNs SJHEPTeTHIECKIX PECYPCOB, CHIPbS,
CO3JaHMs HOBBIX TEXHOJIOI'UH U MaTEpHaJIOB.

B nnane pemieHus 3amad BOCIMTAHUS, Pa3BUTHS M COLMAIM3ALUM OOy4YalOIIMXCS MPUHATHIC NMPOrPpaMMON 10 XUMHHU IOAXOAbI K OINPEACICHUIO COACP)KAHHS U
MIOCTPOEHUS MpeaMETa MPEAYCMaTPUBaOT (JOPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX ACHCTBUN, HMEIOIMX 0a30BOE 3HAUEHME VIS PA3IMYHBIX BUJIOB ACITEIbHOCTU: PELICHUS
mpo0ieM, IMOMCKa, aHajau3a U 00paboTKu WH(OpMAIH, HEOOXOMUMBIX IS TIPHOOPETEHUS OIBITA MPAKTHICCKON W MCCICIOBATEIBCKON JCATEeIbH OCTH, 3aHUMAIOIIEH BaKHOE
MECTO B IT0O3HAHUM XHUMHUH.

B mpaktuke mpenomaBaHUsl XMMHUM Kak Ha YpPOBHE OCHOBHOTO o0Omiero oOpa3oBaHMs, TaK W Ha YpPOBHE cpenHero oOmiero oOpa3oBaHMs, NPH Ol peleseHUH
COZEpKaTEeIbHOM XapaKTEPUCTHKK LieNied M3ydeHUs NpeaMera HarpaBiIeHUEM NEepPBOCTEIIEHHOH 3HAYMMOCTH TPAaJULMOHHO MpHU3HAETCS (OPMUPOBAHHE OCHOB XMMHYECKON
HayKHd KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKOM JEATEIbHOCTH YeJIOBEKa M KaK OAHOIO M3 KOMIIOHEHTOB MHUPOBOH KylnbTypbl. C METOAMYECKOH TOUYKH
3pEeHNs TAKOH MOJIXO0/I K ONPEETICHUIO LeJeld U3yUeHUs IPeIMeTa SIBJISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo TaHHOW TOYKE 3pEHUS TJIABHBIMH IEIISIMU U3y4YeHHs mpenMeTa « Xumus» Ha 6a3oBoM yposHe (10 —11 I1.) SBISIOTCS:

- (hopMupoOBaHME CHUCTEMbl XMMHUYECKMX 3HAHWHM KaK BaKHEHIEeH COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOHW JIeKAT KIIFOYEBBIE TOHSTHS,
(dyHaaMeHTaJIbHbIE 3aKOHBl M TEOPUM XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOGHME M IOHMMAaHHME CYLIHOCTH JOCTYHHBIX OOOOIIEHHI MHPOBO33pPEHUYECKOr0 Xapakrepa,
O3HAaKOMJICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS;

- ¢popMupOBaHKE U PAa3BUTHE MPECTABICHUI O HAYYHBIX METO/AX MO3HAHMS BEHIECTB M XUMHUECKUX PEaKLUil, HEOOXOJUMBbIX Ul MPUOOPETEHUs] YMEHHUI OpUEHTUPOBATHCS B
MUPE BELIECTB U XUMUYECKUX SIBJICHUH, UMEIOLINX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEAHEBHOMN KNU3HHU;

- pa3BUTHE YMEHHUI U crI0cOOOB AEATENbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U OOBSICHEHHEM XMMHYECKOrO HKCIIEPUMEHTa, COOII0IEHUEM MpaBUil O0€30IacHOro oOpalieHus ¢
BEIIIECTBAMU.

Hapsny c atum, cogeprkatenbHasi XapaKTepUCTUKa LeNel U 3aad U3ydeHus IIpeMera B IPorpaMMe 1o XUMHUK YTOYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMHU
MPUOPUTETAMH B CHCTEME cpefHero odmiero obpasoBanus. CerogHs B NPENOJAaBAaHUM XUMHM B OOJbILEH CTENEHHM OTHAETCS MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE



cofiepskaHusl OOydYeHHsI, OpPMEHTUPOBAHHOW HA MOJTOTOBKY BBIIYCKHHKA OOLIC00pa30BaTENbHON OpraHM3alvy, BIAJCIOIIET0 HE HA0OpOM 3HAHUH, a (QYHKIMOHAJILHOH
IPaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH aKTUBHOTO MOJTYYCHHUS 3HAHUH U IPUMEHEHHS UX B PeallbHOM JKU3HU IS PEIICHHS MPAKTUYECKHX 3a/a4.

B cBsi3u ¢ 9THM NpU M3yYeHUH TpenMeTa « XUMH» TOMUHUPYIOlIee 3HaUeHH e TPUOOPETaloT TaKUe LeNU U 3aJaul, KaK:

- ajmanTanus oOy4aromMXCsl K YCIOBUSIM JWHAMUYHO Ppa3BUBAIOIIErocs MUpa, (HOPMHPOBAHHE WHTEUICKTYaJbHO Pa3BUTOW JMYHOCTH, TOTOBOH K camo00pa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIBHOMY MPUHSITUIO TPAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMECHEHUEM;

- (opMupOBaHKE y 00yYarOIIMXCS KIFOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE JUIS Pa3IMYHBIX BHUJIOB JESTEIbHOCTH: PELICHUS
mpo0iieM, TIOMCKa, aHaIM3a U 00pabOTKH HH(OPMALINHU, HEOOXOAMMBIX JJIsl TPHOOPETEHUS! ONbITa ASSITENbHOCTH, KOTOpask 3aHUMAaeT Ba)KHOE MECTO B TIO3HAHHH XUMUH, a TAKKE
JUISl OLIEHKH C TTO3UIIMI YKOJIOTHYECKON 0e30MacHOCTH XapaKTepa BIHSHUS BEUIECTB M XMMUYECKUX MPOIIECCOB HA OPTaHU3M YeJlOBEKa M MPUPOIHYIO CPEy;

- pa3BHTHE MO3HABATEILHBIX UHTEPECOB, WHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O0YYarolmMXCs: CIIOCOOHOCTH CaMOCTOSTEIBHO MPUOOPETaTh HOBBIC 3HAHUS I10
XMMUHU B COOTBETCTBHH C JKU3HEHHBIMHU MMOTPEOHOCTSIMH, MCIIOIB30BATh COBPEMEHHbBIE MHPOPMAIIMOHHBIE TEXHOJIIOTHH JUTS TIOMCKA M aHajn3a Y4eOHOM 1 Hay4HO-TIOMYJISIpHON
WH(POPMAITUH XUMHUYECKOTO COIePIKaHMS;

- (opMHpOBaHHE ¥ pPa3BUTHE Yy OOYYAIOMIMXCS AacCOLUMATHBHOTO M JIOTHYECKOrO MBIIUICHHS, HaONI0JaTelbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJIMMBI, B YaCTHOCTH, ITPH TUIAHUPOBAHUH U MPOBEJICHIH XUMHUYECKOT'0 IKCIIEPU MEHTA,

- BOCIIUTAaHWE y OOydYalomMXcs YOeKIEHHOCTH B T'YMAaHHCTHUYECKOM HANpaBIICHHOCTH XUMHH, €€ BaKHOH pONM B PEHICHUH TIO0ANBHBIX MPOOJIEM pPallOHAIBHOTO
MIPUPOJIONIONIL30BAHMS, TTOMOIHEHUSI YHEPIeTHUYECKUX PECYPCOB M COXPAHEHUs MPHPOIAHOTO PABHOBECHS, OCO3HAHHWS HEOOXOIUMOCTH OEPEeKHOrO OTHOLICHUS K MPHPOJC H
CBOEMY 3JIOPOBBIO, & TaKXKe MPHOOPETEHHUsI OIbITa HCIOIB30BAHUS TONYYEHHBIX 3HAHWH JUTSI TIPUHSTHS TPAMOTHBIX DEIICHHH B CHUTYallUsiX, CBSI3aHHBIX C XUMHUYECKUMH
SIBIICHUSIMH.

B y4eOHOM 1utaHe cpeiHero odiero oopasoBanus npenmer « XuMus» 0a30BOr0 YPOBHS BXOJAUT B COCTaB MpenMeTHoN obiactu «EcTecTBeHHO-HayuHbIE MpeaMeThhy. Hucno
9acoB, OTBEAEHHBIX JIJIST M3YUCHHS XUMHUH Ha Oa30BoM ypoBHE 10 kiacca cpemHero obmiero odpazoBanusi, coctariser 34 gaca (1 gac B Hezmelnmro).

I[eﬂTeJ'lb]—lOCTb yuuTeiis € y‘léTOM nporpaMmbl BOCIIMTAHUS

I'paxxnanckoe BoclUTaHuE (hopMUPOBATH POCCUNCKYIO TPAKIAHCKYIO HACHTUYHOCTD, IPHUHAIICKHOCTh K O0IIHOCTH IpaxkaaH Poccuiickoit denepaiiuu, K HApoIy
Poccuu kak HCTOYHHUKY BJIacTH B POCCHICKOM rocyIapCcTBe U CyObEKTY THICSUEICTHEH POCCUICKON TOCYAapCTBEHHOCTH, H3yUEeHUE U

yBa)XXeHHeE TpaB, CBOOOT M 00si3aHHOCTeN rpaxkaannHa Poccnn;

ITaTpuoruueckoe
BOCTITaHHE

BOCTIMTHIBATH JIIOOOBH K POJHOMY Kpato, PomuHe, cBoeMy Hapoy, yBaskeHHe K IpyruM HapoaaMm Poccuu; nctopudeckoe mpocBelIeHue,
(hopMupOBaHHE POCCHIICKOTO HAITMOHATIHHOTO HCTOPHYECKOTO CO3HAHMSI, POCCHICKOM KyIbTYPHON UACHTUIHOCTH;

JyXOBHO-HPAaBCTBEHHOE
BOCIIUTaHUE

BOCTIMTHIBATH HA OCHOBE TyXOBHO-HPAaBCTBEHHON KyIbTYpHI HapoJoB Poccnu, TpaAuIIMOHHBIX peduruil HaponoB Poccnn, hopmupoBanue
TPAIUIIHOHHBIX POCCHHCKUX CEMEHHBIX IIEHHOCTEH; BOCMTUTAaHNE YECTHOCTH, TOOPOTHI, MIUJIOCEPANS, COTIEPEKUBAHNS, CIIPABEIINBOCTH,
KOJJIEKTUBU3MA, APYKETIO0HS ¥ B3aUMOITOMOIIN, YBYKEHHsI K CTAPIINM, K ITAMATH IPEAKOB, UX Bepe U KyJIbTYPHBIM TPATUIISIM

OcTeTHUECKOe BOCITUTAaHUE

(hOopMHPOBATh 3CTETHUECKYIO KYJIbTYPY Ha OCHOBE POCCHUICKUX TPaAWLIMOHHBIX JyXOBHBIX LIEHHOCTEH, MPUOOIIATE K JIyYIIUM 00pa3namM
OTEUECTBEHHOI'0 1 MUPOBOT'O HCKYCCTBA,;

dusnyeckoe BOCIIUTAaHUE

(hopMupOBaTH KyIBTYPY 30POBOTO 00pa3a KU3HU M SMOIIMOHAIBFHOTO OJIAarOMONTYYHsl — Pa3BUBATH (PU3HUECKHE CIOCOOHOCTH C YIETOM
BO3MOYKHOCTEH M COCTOSIHHSI 3J10POBBsI, HABBIKOB 0€30ITaCHOT0 MOBE/ICHHUS B MPUPOTHOM U COMAIIBHON Cpefie, Ype3BbIYaliHbIX CUTYaIHsIX

TpynoBoe BocriuTanue

BOCIIUTBIBATh YBa)KEHHE K TPYAY, TPYAAIIUMCS, pe3ysibTaTaM TpyJa (CBOEro M APYTUX JIF0/EH), OpueHTalus Ha TPYIOBYIO JeATEIbHOCTD,
MoJy4eHue nmpodeccuu, TMYHOCTHOE CAMOBBIPAYKEHUE B IPOAYKTHBHOM, HPAaBCTBEHHO JIOCTOWHOM TPYJE B POCCUHCKOM OOLIeCTBE, Ha
JOCTHKEHHU € BBLAAIOLIMXCSI PE3YJIbTATOB B MPOGECCHOHAIBHON ACSITEIbHOCTH;

IKOJIOrH4eCcKOe BOCIIUTAHUE

(hopMHPOBATH SKOJIOTMUYECKYIO KYIbTYpPY, OTBETCTBEHHOE, OEpEXHOE OTHOLICHUE K IPUPOJIE, OKPYKAIOLIEeH Cpeie Ha OCHOBE POCCHICKHUX
TPaJULMOHHBIX TyXOBHBIX IIEHHOCTEH, HABBIKOB OXPaHbl, 3aIIMThI, BOCCTAHOBJIEHHMSI IPUPOJIbI, OKPYKAIOLIEH CpeNibl;

Bocnuranue nennocren
Hay4HOI'O IO3HAHUS

BOCIIUTBIBATH CTPEMJICHUC K IIO3HAHUTO cebs u Apyrux J'IIO,Z[CfI, Opupoabl 1 06H.[eCTBa, K ITOJTY4YCHUTIO 3HaHPIfI, Ka4yCCTBCHHOI'O
06pa3OBaHI/I$I C yqer OM JIMYHOCTHBIX MHTCPECCOB 1 O6H_ICCTBCHHBIX HOTpC6HOCTCfI.




COAEPKAHUE YYEBHOI'O MIPEIMETA
OPI'AHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI OPraHNYecKOil XUMHUH

[Ipeamer oprannydeckoil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYCHHE B MOJYYCHUH HOBBIX BEIECTB M MAaTEPHaoB. Teopusl CTPOCHHSI OPTaHMYECKUX COSTUHEHUH A.
M. bytnepoBa, €€ ocHOBHbIC TojoxeHHs. CTPYKTYpHBIE (OPMYJIbl OPraHUYECKHX BellecTB. ['omosorus, u3oMepus. XUMUYECKas CBsI3b B OPraHUYECKUX COCAUHCHUSX —
OIWHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o knaccuuKaMM OPraHUYECKUX BellecTB. HoMEHKIaTypa OpraHMYecKHX COeAWHEHWH (cucTeMaThdeckas) W TPUBUANIbHBIC HAa3BaHHS Ba)KHEHIINX
MPEACTaBUTENEH KIacCOB OPraHUYECKHX BEIICCTB.

OKCnepuMEHTAlbHBIE METOJIBI M3YYCHUS BEIIECTB W WX IPEBpAIICHHN: O3HAKOMIIEHHE C o0pa3laMi OpraHMYeCKUX BEIECTB W MaTephallaMH Ha WX OCHOBE,
MOJIETTUPOBAHNE MOJIEKYJ OPraHWYEeCKUX BEIIECTB, HAOIIOJICHHE M ONHCaHHWE JIEMOHCTPAIIMOHHBIX ONBITOB IO TMPEBPAICHUI0 OPraHUYECKHX BEHIECTB IPH HarpeBaHUU
(nnaBnenue, oOyrIMBaHUE U TOPEHUE).

Yraesoxopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psJl. MeTaH M 3TaH — IPOCTEHIIHE MPEACTABUTEIH aIKaHOB: (PU3NYECKHE M XUMHYESCKUE CBOMCTBA (PEAKIIUHU 3aMelIeHUs U
TOpEeHHNA), HAXOXKAEHUE B IPUPOJIE, TIOTyIeHNE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJIOTHYECKUN psill. DTHICH W MPONHICH — MPOCTEHINNe MPEeNCTABUTENN AKEHOB: (DU3WYECKHE W XUMHUYECKHE CBOWCTBa (peakiuu
THAPUPOBAHUSA, TAJIOTCHUPOBAHUA, TUApAaTAllNN, OKUCIICHUSA U HOJ'II/IMepI/ISaIII/H/I), IMMOJIY4YCHUE U IIPUMCHCHHC.

Ankanuensl: OyTtamueH-1,3 u metunOyrangueH-1,3: cTpoeHue, BaKHEHIHEe XUMUYECKHE CBOWCTBA (peakius rmoluMmepusanuu). [lomydeHne CHHTETHYECKOro Kaydyka U
PE3HHEI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTMUECKUM pAJ. ALETUIIEH — IPOCTEHINN IpeICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHE M XMMUYECKUE
CBOMCTBa (peakMy T'HIPUPOBAHUS, FAJIOT€HUPOBAHNUS, THIpaTallii, TOPEHU), TIOJIy4YeHHUE U IIPUMEHEHHUE.

Apensl. benson: cocras, cTpoeHne, (pusnueckne W XMMHYECKHE CBOMCTBA (pEaKIMM TaJOreHHpPOBAHHMS M HUTPOBAHMS), MONy4YEHHE W TPHMEHEHue. 1onyon. cocmas,
cmpoenue, Quuyeckue u XuMuieckue Ceotucmea (peakyuu 2ai02eHUPOSanus U HUMpPOGAHUs), noayuenue u npumernenue. TOKCUYHOCTb apeHOB. | eHeTHueckas CBA3b MEXIY
YIJIEBOOPOJAMH, IPUHAUISKAIINME K Pa3IMYHBIM KIaCCaM.

[Ipupomusie HCTOYHUKH yriieBoAopoaoB. [IpuponHsiii ra3z u nmomyTHbIe HeTsHBIE Ta3sl. HedTh U e€ mpoucxoxaenue. CriocoOs! nepepaboTku HeQTH: TeperoHKa, KPeKHHT
(TepMuueckuil, kKatanuTudeckuil), mupoaus. [IponykTel nepepaboTku HedTH, UX IPUMEHEHNE B IPOMBILIICHHOCTH U B ObITy. KaMEHHBIN yrois 1 MPOAYKTHI €ro nepepaboTKu.

OKCHepUMEHTaIbHbIE METOIbl U3YUEHHsI BELIECTB M UX MPEBPAILCHUN: O3HAKOMJICHHE C 0o0pa3laMH IIacTMacC, KaydyKoB M pe3uHbl, komnekuun «Hedts» n «Yroms»,
MOJIETIMPOBAHNE MOJIEKYJ YIJIEBOAOPOIOB U TaIOr€HONPON3BOIHBIX, IPOBEACHNE IPAKTUYECKON PaOOThI: IOIy4YEHHE ITUIICHA U U3yUCHUE €rO CBOICTB.

PacuérHble 3amaun.

Bbruucnenns no ypaBHEHHIO XUMHUYECKON peakunu (Macchl, 00bEMa, KOJINYECTBA HCXOAHOIO BEIIECTBA WM MPOLYKTa PEaKIMU [0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OZIHOTO U3 UCXOJHBIX BEILECTB UM MPOIYKTOB PEAKLUN).

Kuciopoacoaep:kauiue oprannyeckue coeJuHeHUs1

IIpenenbHble OAHOATOMHBIE CIIUPTHI. METaHON W 3TaHON: CTpPOEHHUE, (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA (PeakUUM C aKTUBHBIMU METaJUIaMH, T'aJIOT€HOBOAOPOIAMH,
ropeHue), npuMeHeHue. Bonopoamele CBsA3M MeXIly MOJIEKYJIaMU CIIUPTOB. [leficTBHe MeTaHOIa U 3TaHOJIa Ha OPraHU3M YeIoBeKa.

MHOroatoMHbl€ CIUPTHI. DTHICHIVIMKOIbL W TIIMLEPHH: CTPOEHHE, (PHU3MUECKHe M XUMHYECKHE CBOIMCTBA (B3aMMOICHWCTBHE CO ILIENOYHBIMH METaJUlaMM, KaueCTBEHHAS

peakuus Ha MHOroaToOMHbIe CiUpThl). JleificTBue Ha opraHu3M denoseka. [IpuMeHeHne rauiepuHa 1 STHIICHTITUKOIIS.

@DeHo: cTpoeHue MOJIEKYJIbl, PU3MUYECKUE U XUMUYecKue cBoicTBa. TokcnuHocTs heHona. [lpumenenne genona.

Anpaerunpl U xKemousvli. DopManbIerull, aueTadbAeruj]: CTpOeHHE, (U3MUECKHEe M XMMHYECKHE CBOWCTBA (PEaKUMU OKUCIEHHS M BOCCTAHOBJIEHHS, KaueCTBEHHBIE
peakuun), noiayueHre u IpuMEHEHUE.



OnHOOCHOBHBIE MpeZiebHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHAast U YKCyCHas! KHCIOTBI: CTpOEHHE, (PU3MUeCKre U XUMHUECKUEe CBOMCTBa (CBOMCTBA, oOImuMe AjIsl Kiacca
KHCJIOT, peakusl 3TepruPHUKaLNH), TOTydeHHe U TpuMeHenrne. CTeaprHOBas U OJEMHOBAs! KUCIOTHI KaK MPEeICTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK CONU BBICIINX
KapOOHOBBIX KUCIIOT, MX MOIOILEE JCHCTBHE.

CrnoxxHbie 3QHUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. I naponu3 cioxHbix 3¢upoB. XKupsl. ['unponus sxupos. [Ipumenenue sxupoB. bronorndeckas pomib KHPOB.

VYrneBonsl: cocTas, Kiaccu(uKalys yrieBoaoB (MOHO-, IU- U TOJUCAaXapuabl). [ JTF0K03a — MpOCTeHIii MOHOCAXapH/1: OCOOCHHOCTH CTPOCHUS MOJICKYIIbI, PU3HUECKUE U
XHUMUYeCKHe CBOicTBa (B3ammogpeiictBue ¢ ruapokcugoM Memu(ll), okucneHne ammuadHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBIeHHE, OpOXKEHUE TIFOKO3BI),
HaXOXKIEHHE B IPUpPOJIE, TPUMEHEHHe, Ononornyeckast poiib. @orocunres. Opykros3a Kak H30Mep TIIIOKO3HI.

Kpaxman u nemironosa kak npupojHsle nmoiaumepsl. CTpoeHne Kpaxmaia U He/utrono3sl. dusznyeckne U XUMUYECKHE CBOMCTBAa Kpaxmana (THIpONN3, KaueCTBEHHas
peakuus C Ho70M).

OKCnepuMeHTalbHBIE METOABl M3YYeHHsI BEUIECTB M WX TNpEeBpallCHHii: NpOBeJCHWE, HAOIOJEHHE M OMHMCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KauyeCTBEHHBIE PEaKIMU OJHOATOMHBIX CIIMPTOB (OKHCIIeHHE 3TaHona okcuaoMm menu(ll)), MHOroaTOMHBIX CIHUPTOB (B3aMMOAEHCTBUE TIHUIepuHa ¢ TuapokcuaoM mean(ll)),
anpJeruyoB (OKHCICHHE aMMHaYHbIM pacTBopoM okcuia cepedpa(l) u ruapokcumom menu(ll), B3aumoelicTBue Kpaxmania C HOJIOM), MPOBEICHHUE MPAKTUUECKOW PadOThI:
CBOWCTBa PacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérneie 3anaun.

Brrancienns mo ypaBHEHHIO XMMHYECKOW peakinu (Macchl, 00bEMa, KOJTHYECTBA MCXOIHOTO BEIIECTBA MM MPOAYKTA PEAKIINH 110 H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJTHOT'O M3 MCXO/HBIX BEMIECTB WJIH MTPOAYKTOB PEAKIHH).

AzoTcozepkaiiue OpraHuIecKue COeAMHEHUSI.

AMMHOKHCIIOTBI KaK aM(OTepHble OpraHudecKkue coearHeHus. Pusnyeckre U XMMHUYECKHE CBOICTBa aMMHOKUCIJIOT (Ha NpuUMepe MIMIuHA). buosnorndeckoe 3HadeHue
aMHHOKHCIOT. [lentuasl.

benku kak npupomHbIE BBICOKOMOJIEKYJISIpHBIE coeduHeHus. llepBuuHas, BTOpUYHAs M TpeTUYHAas CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OENKOB: THUAPONIN3,
JIeHaTypalusl, KaYeCTBEHHbIE PeaKU1 Ha OeIKu.

OKCIepUMEHTAIbHbIE METO/bl U3YUEHHUS BEIECTB M MX IIPEBpalleHUil: HAaOIIOCHUE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OeJIKOB IPH HArpeBaHUH,
IIBETHBIC PEAKIINH OCITKOB.

BbicokomoJieky/IsipHbIe COeHMHEeHHU s

OCHOBHBIE TOHATUSI XMMHUHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHUIl: MOHOMEp, IOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIMMEPU3ALMH, CPEOHSS MOJEKYIsIpHas macca.
OcCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHNH — MOJIMMEPU3alisl U IONUKOHICHCALIHSL.

OKcrepuMeHTalbHbIE METOABI U3YUEHHs BEIIECTB U UX IPEBPALIECHHH: 03HAKOMJIEHHE C 00pa3aMy IPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIIACTMACC, KAYUyKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MexnpenMeTHbIX CBs3ed MpHM M3Y4YEHHMHM OpraHudeckod xumuu B 10 Kiacce OCYyILECTBISICTCS 4Yepe3 MCIOJIB30BAHME KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATHM, TaK U TOHITUH, SABJISFOIIUXCS CUCTEMHBIMH VI OTAETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIIA.

OOmue ecTecTBEHHO-HAYYHbIC TOHATHUS: SIBJICHUE, HAYUYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOpHsl, aHAJIN3, CUHTE3, KiIacCU(UKALMSI, IEPUOANIHOCTD, HAOIIOACHHE, U3MEPEHHE,
9KCIEPUMEHT, MOJIETTUPOBAHUE.

@dusuka: marepusi, SHEpPrusi, Macca, aToM, JEKTPOH, MOJEKYJa, SHEPreTHUECKUH YPOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHUE BEIECTBA, (PU3MUYECKUE
BEJIMYMHBI U €IUHULBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouochepa, 0OMEH BEMECTB B OpraHusMe, POTOCHHTE3, OMOJIOrHUeCKH aKTUBHBIE BellecTBa (OeIKH, YTIeBOAbI, JKUPHL, (PEepMEHTHI).

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOJIB, TTOJIE3HBIE HCKOMIAEMbIE, TOIUINBO, PECYPCHI.

TexHOMoOrus: NuUIEeBbIe MPOAYKTHI, OCHOBBI PALlIOHAIEHOTO IIUTAHUS, MOIOIIME CPEACTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE MTPerapaThl, MaTepUalbl U3 HCKYCCTBEHHBIX U
CHHTETUYECKUX BOJIOKOH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUEBHOI'O IPEAMETA HA BA3OBOM YPOBHE
JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yabTaTaM OCBOEHHs OOydarolMMKCS MPOrpaMM CpemHero oOmiero oOpa3zoBaHHs (JIMYHOCTHBIM, METANpeAMETHBIM H
npeaMeTHbIM). HayuHo-meToamueckoil OCHOBOM Ui pa3paboTKH IUIAHMPYEMBIX pPEe3yJbTaTOB OCBOEGHHUSI MPOrpaMM CpPEIHEro oOIIero oOpa3oBaHUs SIBISETCS CHCTEMHO-
JEATEIbHOCTHBIN ITOAXO0/I.

B cooTBeTCTBUH C CHCTEMHO-IEITEIBHOCTHBIM MOIXO/IOM B CTPYKTYPE JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IpenMera « XUMUs» Ha YPOBHE cpeHero o0miero oopa3oBaHus
BBIJIETIEHBI CIIEAYIOIINE COCTABIISIOIINE:

- OCO3HaHHE OOYUYAIOIIMMUCS POCCUHCKON TPasKAaHCKON UASHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEACICHUIO;

- HAJIMYUE MOTUBALIMU K O0YUIEHHIO;

- [IEJICHAIIPABJICHHOE PA3BUTHE BHYTPECHHUX YOSKICHUN JTMYHOCTH Ha OCHOBE KITFOUEBBIX IICHHOCTEH M MCTOPUYCCKUX TPAJIMIINN 0a30BOM HAYKU XU MUH;

- TOTOBHOCTh M CIIOCOOHOCTH 06yqa101m/1xca PYKOBOACTBOBATHECA B cBOEH ACATCIBHOCTH NEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, IIPUCYHIUMU L[eJ]OCTHOﬁ CHUCTEMC
XHUMHYECKOr0 00pa30BaHUS;

- HAJIMYUC ITPABOCO3ZHAHUSA 3KOJIOTHUECKON KYJIbTYpPbI U CHOCOGHOCTI/I CTaBUTH LCIIU U CTPOUTH )KU3HCHHBIC IIJIAHBI.

JInuHOCTHBIE pE3yIbTaTbl OCBOCHHA NPCIMETA «XuMus» JOCTUTAKOTCA B €OAUHCTBEC yqe6H0171 M BOCIIHUTATEIIHLHOMN ACATCIIBHOCTU B COOTBETCTBHUH C I'YMaHUCTHYCCKU MU,
COLMOKYJIBTYPHBIMU, NYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMU U UACATIaMH pOCCHﬁCKOFO TpaXJ1aHCKOro OGHICCTBa, IIPUHATBIMU B O6IIICCTBC HOpMaMH U IIpaBUJIaMU IMOBCACHUA,
CIIOCOOCTBYIONIMMH MPOIIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS 1 HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTH 00yYaroIIuXcsl.

JIMYHOCTHBIE PE3YNLTATHl OCBOCHHS MpeaMera «XHUMHS» OTPaKaloT CHOPMUPOBAHHOCTH OIBITA TO3HABATENHHONW W TMPAKTHYECKOH JEATENbHOCTH 00 yJaromuxcsi o
pcan3ainy NPpUHATHIX B O6III€CTB€ HeHHOCTeﬁ, B TOM 4YHCJIC B HaCTH.

1) rpa)kaaHCKOro BOCIIMTAHUS:

OCO3HaHUs 00YUYaIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IPaB U 00513aHHOCTEH, yBa)KEHUS K 3aKOHY U IIPaBOIOPSIIKY;

IIPEACTAaBJICHUS O COLMAIBHBIX HOPMaxX U IIPaBUIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHW AEATENBHOCTH TPH CO3JMAaHHM Y4eOHBIX IPOEKTOB, PEIICHWM YYeOHBIX M IIO3HABATENBHBIX 3a/ad, BBITOJIHEHUH XHMHYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH OHUMATh U IIPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX [IPU aHAJIM3€ Pa3IUuHbIX BUJOB YU€OHOU NeATENbHOCTH;

2) N1aTpUOTHYeCKOr0 BOCIIMTAHMA '

LIEHHOCTHOT'O OTHOIIEHMSI K HCTOPUYECKOMY U HAYYHOMY HACJIEAUIO OTCUYECTBEHHON XUMUM;

YBa)KEHMsI K IIPOLECCY TBOPYECTBA B OOJACTH TEOPUU M IPAKTHYECKOTO IPUMEHEHHMS XHUMHH, OCO3HAaHHMS TOTrO, YTO IOCTHIKEHHUS HAYKH €CThb PE3yJbTaT UINTEIbHBIX
HaOJII0ICHNUH, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX IOMCKOB, TIOCTOSHHOTO TPY/A YIEHBIX U IPAKTUKOB;

HHTepeca U 03HABATEIbHBIX MOTHBOB B ITOJIyYCHUH U IOCJIEAYIOIIEM aHaIn3e HH(POPMAMY O IEPEJOBbIX JOCTI)KEHHSIX COBPEMEH HOM OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYallUH, CBS3aHHBIC C XUMUYECKUMH SIBICHUSMHU, U NIPHHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIGHUBATh CBOE ITOBEICHHUE U ITOCTYIIKM CBOMX TOBApPUILEH ¢ MO3UINI HPAaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHHUE MOCJIEICTBUN 3THX IOCTYIIKOB,;

4) popMHpPOBAHUSA KYJbTYPHI 310POBbSI:

MOHUMAaHHUS LIGHHOCTEHN 30pOBOro U 0e30macHoro oopasa >Ku3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOILIEHHS K COOCTBEHHOMY (PM3MUYECKOMY M IICUXUYECKOMY 310POBBIO;

coOJIOACHUS TpaBmil 0€30M1aCHOr0 00pALIeHHUs C BEIIECTBAMHU B OBITY, TIOBCEHEBHON KU3HM U B TPYIOBOU IEATEIbHOCTH;

MMOHUMAaHHUS LIEHHOCTH MPABWJI HHAMBUIYaJIbHOTO U KOJUIEKTHBHOTO 0€30IaCHOrO MOBEAEHUS B CUTYalLUsAX, YTPOXKAIOLINX 30POBBIO U JKU3HU JIHO/ICH;

OCO3HAHUS MMOCIIEICTBUN U HENPUATHS BPEAHBIX NPUBBIYEK (YIOTPEOICHUS aJIKOr0JIsl, HAPKOTHKOB, KYpEHHS);

5) TpynoBoro BocnuTAHUA:

KOMMYHHMKAaTHBHOH KOMIIETEHTHOCTH B YU4€OHO-MCCIIEI0BATEILCKON A TENbHOCTH, OOILIECTBEHHO MOIE3HON, TBOPYECKOH U APYTHX BHIAX ACSITEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acTHE B PELICHUH MPAKTHYECKUX 3a]a4 COLIMAIbHONW HANPaBIEHHOCTH (B paMKax CBOEro Kiacca, IKOJIbl);



WHTEpeca K MPaKTUIECKOMY U3YUCHUIO TPOeCCrii pa3InyHOro pojia, B TOM YMCIIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUWY;

YBaXCHUS K TPYIY, JIOISIM TpyAa U pe3ysbTaTaM TPYI0BON NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUIYAJIbHOM TpackTopuu 0Opa3oBaHus, Oynmymiell mpodeccuu u peanu3aliud COOCTBEHHBIX JKU3HCHHBIX IJIAHOB C Y4YETOM
JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMUU, HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rMYeCKOro BOCIUTAHMS:

JKOJIOTUYECKH 1IEIECO00Pa3HOro OTHOIICHHS K MPUPOJIC, KaK HCTOYHHUKY CYIIICCTBOBAHUS JKU3HU Ha 3eMIIE;

MMOHMMAHUS TJI00AJIBHOTO XapaKTepa SKOJIOTHYSCKUX MPOOIIeM, BIUSHUS SKOHOMUYECKHX MPOIECCOB HA COCTOSTHUE MPUPOTHON U COI[HAIBHON CPEIIbl;

0CO3HAHUS HEOOXOJJMMOCTH MCIIOJIb30BAHUS JOCTUKEHUM XUMHH IS PEIICHUS BOIPOCOB PAIIMOHAILHOIO TPUPOIOIONB30BAHUS;

AKTUBHOTO HEMPHUATHs JCHCTBUM, NPUHOCAIIMX BpEI OKPYKAIOIIECH MPHPOIHOW Cpelne, YMEHHsS NpPOTHO3HPOBATh HEOIATONPHUSATHBIE 3KOJOTHYECKUE IOCICACTBUS
NPEANTPUHUMAEMBIX JIEHCTBUI U IPEAOTBPAIIATh UX;

HAJIMYUS PA3BUTOrO 3KOJOTHYECKOrO MBIIIIEHUS, YKOJIOTMUECKOW KYJIbTYpBI, OIbITA JAEATEIbHOCTH 3KOJIOTMYECKON HampaBIE€HHOCTH, YMEHUS PYKOBOJICTBOBATHCSI UMH B
MO3HaBaTEIbHON, KOMMYHHUKATUBHON M COI[MAJIbHOM MTPAKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO MPOTUBOCTOSThH HICOIOIHH XeMO(hoOnu;

7) IeHHOCTH HAYYHOTO MO3HAHMSL:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPaKTHKH;

MMOHMMaHUs CrHeu(UKH XMMUU KaK HayKd, OCO3HaHUs e ponu B (OPMHUPOBAHHM PAIMOHAIBLHOIO HAYYHOI'O MBIIILJICHHS, CO3JAaHUHU IIEIOCTHOIO IpeEACTaBICHHUS 00
OKPYXKAIOIEM MHUPE KaK O €IUHCTBE IPUPOJIBI M YeJIOBEKA, B TO3HAHUU IIPUPOIHBIX 3aKOHOMEPHOCTEH 1 PelIeHUH MPOo0JIEM COX paHEHHS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B OCO0OH 3HAYMMOCTH XWUMHUHU JJII COBPEMEHHOH ITUBHIM3AIMU: B €€ TyMaHUCTHYECKOW HAIPaBJICHHOCTH M BAXXHOW POJIM B CO3MaHUHM HOBOW 0asbl
MaTepHaTbHON KYJIBTYPHI, PEIICHUH TIIO0IBHBIX MPOOIEM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUCCKOM, MUIIEBON M IKOJIOTHIECKONH O€30TacHOCTH, B
Pa3BUTHHU MEIUIIMHBI, 00ECTICUEHUHN YCIOBUI YCIIENTHOTO TPY/Aa U SKOJIOTHIECKH KOM(pOPTHOM KM3HU KaXKIOTr0 WICHA OOIIECTBa;

€CTECTBEHHO-HAYIHOH TPaMOTHOCTH: TIOHUMAHHMS CYIIIHOCTH METOJIOB ITO3HAHUS, HCIIONIH3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIIONH30BATh MOTydacMble 3HAHUS
JUIS aHaju3a ¥ OOBACHEHMS SIBJICHUN OKPYKAIOIIEr0 MHpPa U MPOMCXOIAIINX B HEM M3MCHCHUH, YMEHHS JeNaTh 0OOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE Hay4YHBIX (PAKTOB U
HUMEIOIIUXCS JAHHBIX C IIEJIbIO MOJYUYEHHUS T0CTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTEIHHO HCIIONH30BaTh XUMUUICCKIE 3HAHUS JJIS PEIICHUS MPO0JIeM B peabHBIX KU3HEHHBIX CUTYAIHIX;

HHTEpeca K MO3HAHUIO U UCCIIEN0BATEILCKON IS TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEpHIBHOMY O0pa30BaHHIO W CaMOOOpPA30BaHUIO, K AKTUBHOMY TOJTYYEHHIO HOBBIX 3HAHHWH 10 XHMHH B COOTBETCTBUU C KMU3HEHHBIMH
MTOTPEOHOCTSIMY;

WHTEepeca K OCOOEHHOCTSIM TPyJa B pa3IHIHBIX cepax MpoheCCHOHAIBHON eI TeTHHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOECHHSI y4eOHOr 0 mpeaMera «XUMHs» Ha YPOBHE CpeIHero o01ero oopa3oBaHus BKIIOYAIOT:

3Ha4YMMble A1 QOPMHUPOBAHMSA MHPOBO33PEHHUSI OOYHYAIOLIMXCS MEKIUCLUUIUIMHAPHBIE (MEXIPEAMETHbIE) OOILEHAayYHbIE MOHITUS, OTPAXKAIOLIME LETOCTHOCTh HAYYHOU
KapTHHBl MUpa U creuu(uKy METOJNOB IO3HAHHMS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHs, SIBICHHME, IPOLECC, CHCTeMa, HaydHBIH (akT,
MPUHLNIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIEeAOBaHIE, HAOIIOCHUE, H3MEPEHUE, SKCIIEPUMEHT U ApYTue);

YHUBEpCaNbHbIE ydeOHbIE NeHCTBHUS (ITO3HABaTeNbHBIE, KOMMYHHKATHBHBIE, PETYISATUBHBEIE), oOOecredrnBaromye (GopMHpOBaHWE (YHKIHOHAIBHOW TPaMOTHOCTH U
COLIMAJIbHOM KOMIIETEHLIMU 00yYaroIuXxcs;

CIOCOOHOCTh OOYYAIOLIMXCS HCIIONB30BaTh OCBOCHHBIE MEXKIUCLUUIUIMHAPHBIE, MUPOBO33pPEHUYECKME 3HAHUS M yHUBEpPCAJbHBbIE yueOHBbIE EHCTBUS B IO3HABATENIBHOM U
COLIMANIbHOM MPaKTHKE.

MeranpeaMeTHbIE Pe3yJIbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU YIEOHBIMH MTO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU U PETYJISTUBHBIMH JICHCTB HSIMU.

OBiialeHHe YHUBePCAJbHbIMH Y4e0HbIMH MO3HABATEIbHBIMH el CTBUSIMH:

1) 6a3oBble JJOrMYecKue JeiicTBUSA:

CaMOCTOATENIBHO (YOPMYIHMPOBAThH U aKTYaJIM3UPOBAaTh MPOOJIeEMY, BCECTOPOHHE €€ pacCMaTpPHUBATh;

OIPEIENTD LN ASSITENbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUHU UX JIOCTHXKEHUSI, COOTHOCUTH PE3yJIbTaThl ACSITEILHOCTH C IIOCTABICHHBIMHU LEISIMH;



WCIIONBb30BaTh TIPU OCBOCHUM 3HAHWU MPHEMBI JIOTHYSCKOTO MBIIIICHHS — BBIIENATh XapaKTEPHbIC MPU3HAKK MOHATUN U YCTaHABIMBATh MX B3aMMOCBS3b, UCIOIL30BAThH
COOTBETCTBYIOIIHNE MOHATHUS JJIs1 OOBSICHEHUS OTACTBHBIX (PAKTOB U SBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU JIJIS KITACCU(DUKAIIUY BEIIECTB U XUMUYCCKUX PEAKIIUN;

YCTaHABIIUBATH MPUUYNHHO-CIICACTBEHHBIC CBS3M MEXKIY U3y4aeMbIMU SBJICHUSMU;

CTPOUTL JIOTHMYCECKUEC PaACCYKACHUA (I/IHIlyKTI/IBHI)IC, ACAYKTUBHBIC, II0 aHaHOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTH W IIPOTUBOPEYHA B pPACCMATPUBACMBIX ABJICHUMAX,
(hopMyIMPOBAThH BHIBOJBI M 3aKJIFOUCHHSI,

MNPUMCHATL B IMPOLCCCE MO3HAHUA, MCIOJIB3YCMLIC B XMMHHU CHUMBOJIMYCCKUC (3HaKOBBIC) MOICIH, HpeO6pa3OBBIBaTI> MOJCJIbHBIC TPCACTABJICHUA — XUMHYECKUM 3HAK
(CI/IMBOH) 9JICMCHTA, XUMHUYCCKas1 Q)OpMy.Ha, YpaBHCHUC XUMHUYECKOH pC€akuuu — Mpu PCHICHHUN y‘{C6HbIX IMO3HABATCIBHBIX W MPAKTUYCCKUX 3adad, NPUMCHATH Ha3BaHHBIC
MOZICIBbHBIC NPCACTABICHUS JJIA BBIABICHUSA XaPAKTCPHBIX ITPU3HAKOB U3YYaC€MbIX BCHICCTB U XUMHUYCCKUX pCaKHHﬁ.

2) 0a3oBbIe HCCIEI0BATEILCKUE el CTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XMMUYCCKUX PEAKIIHIA;

(dhopMyIHpOBaTh IEIM M 3aJa4d UCCIICAOBAaHMSI, UCIOIB30BATh MOCTABJICHHBIC U CAMOCTOSTEIBHO CHOPMYJIUPOBAHHBIC BOIPOCHI B KaUYECTBE MHCTPYMEHTA MO3HAHMS U
OCHOBbI 14 (bOpMI/IpOBaHI/IH THUIIOTE3BI IO MPOBEPKE MPABUIBHOCTU BBICKA3bIBACMBIX Cy)K]leHI/II\/'I;

BJIQJICTh HABBIKAMH CaMOCTOSITEIILHOTO IIJIAHUPOBAHHMS M TPOBEICHHUS YYCHHUYSCKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHWs HAOJIOJAaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEIILHO TPOTHO3MPOBATh €ro pe3ynbTar, (OpPMYyIHpOBAaTh OOOOIIEHHS W BBHIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTATOB HCCIIENOBAHUS, COCTABIATh
000CHOBaHHBIN OTYET O IPOACTaHHON paboTe;

MpHOOPETATh OMBIT YIEHUYECKON MCCIEIOBATENLCKONW U MPOSKTHON JIESITENBHOCTH, TIPOSIBIISITH CITIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIHHOM Y TIOUCKY METOJ/IOB PEIICHUS
MPAKTUYCCKUX 3a1a4, IPUMEHCHUIO PA3JIMYHBIX METOAOB ITIO3HAHMA.

3) padora ¢ undopmanmeii:

OPHCHTHPOBATLCS B PA3IMYHBIX UCTOYHHKAX HMHQOpMAIUHU (HAYYHO-TIOMYJSAPHAS JTUTEPATypa XMMHUYECKOTO COJEPIKaHUs, CIpaBOYHBIE MOcoOus, pecypcsl MHTEpHeTa),
aHAITM3UPOBATh HH(OPMAIIUIO Pa3IHYHBIX BUJIOB U (POPM MPEICTABIICHHS, KPUTHYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTH;

(hopMyITUPOBaTH 3aIIPOCHl K MPUMEHSTH Pa3IMYHbIC METO/IBI TIPH IMTOKCKE U 0TOOpe MHPOPMAITUH, HEOOXONMOM JIJTsl BRITIOHEHHS YYeOHBIX 3a71a4d ONpeNeIEHHOTO TUTIA;

MpHOOPETATh OMBIT UCIIOIH30BaHUST HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSATEIBHO BIOMPATh ONTHMANBHYIO (POPMY IpeAcTaBicHus HHOopMaIuu (CXeMbl, rpaduKH, JUarpaMMbl, TaOIHUIIBI, PUCYHKH U IPYyTHeE);

WCITIOJIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEJCTBA MPH PabOTe ¢ XMMUYECKOH HH(MOpMaIUel: MPUMEHITh MEXIPEAMETHbIE (QU3NYecKue U MaTeMaTHYECKUe) 3HAKU U
CHUMBOJIBI, (hOpMyIIBI, a00peBHATYpHI, HOMEHKIIATYPY;

WCITIOJIb30BATh U MPEoOPa30BLIBATH 3HAKOBO-CUMBOJIMICCKUE CPENICTBA HATIISTHOCTH.

OBiaeHue YHUBEPCAJbHBIMIA KOMMYHUKATHUBHBIMU I CTBHSIMH:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOH TeMbl B XOJE IUAllora /WM JUCKYCCHHW, BBICKa3biBaTh HJCH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCHTEIBHO
BBIMOTHEHUS TIPEIIOKEHHON 3a/1a4u;

BBICTYIATh C TPE3CHTAIMEH PEe3yIbTATOB MO3HABATEIBHOMN JACITEIBHOCTH, MOTYYECHHBIX CAMOCTOSTEHLHO UIIM COBMECTHO CO CBEPCTHUKAMH IMPU BBIMOTHEHUH XUMHUYECKOTO
SKCTIIEPUMEHTA, MPAKTUYCCKOW pabOTBhl MO HCCIEMOBAHUIO CBOWCTB HM3YYaeMbIX BEIICCTB, pealiu3alvy y4eOHOro mpoekrta W (OpPMYyITHpPOBATH BBIBOABI MO pe3yJbTaTam
MPOBENEHHBIX UCCIICAOBAHUN MyTEM COrJacOBaHS MO3UIIUI B X0O/I¢ 00CYKACHUS B 0OMEHA MHEHHSIMH.

OBJialeHHEe YHUBEPCAJLHBIMYU PEryJISITHBHBIMHU JAeiiCTBHSIMU:

CaMOCTOSITEIbHO TUITAHUPOBATh M OCYIICCTBIIATh CBOKO IMO3HABATENBHYIO NEATEIBHOCTh, OMpenenss e Neld W 3a7add, KOHTPOJIHPOBAThH M O Mepe HEO0OXOJUMOCTH
KOPPEKTUPOBATh MPEAIaraeMblii aJIrOPUTM JICUCTBHUN MPHU BBIMOIHEHWH YUeOHBIX U HCCIIENOBATENbCKUAX 33Jad, BEIOMpaTh Haubonee 3((GEKTUBHBIA CIOCOO MX PEIICHHS C
y4&TOM TMOJTyYCHHUST HOBBIX 3HAHUI O BEIIECTBAX M XMMHUYCCKUX PEAKI[HSIX;

OCYIIECTRIIATH CAMOKOHTPOJIb CBOCH JCATEILHOCTH HA OCHOBE CaMOaHAITN3a M CAMOOIICHKH.

HNPEJAMETHBIE PE3YJIbTATHBI

[IpenmerHbIe pe3ynbTaThl 0OCBOSHHS Kypca « OpraHudecKkas XUMUsD» OTPaKatoT:



c(hOpMHUPOBAaHHOCTH MPE/ICTABICHUN O XUMUYECKON COCTaBIISAIONICH €CTeCTBCHHO-HAYYHOW KaPTHHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUH MPUPOJBI, B (POPMUPOBAHUH
MBIIUICHUS U KYJIbTYPBl JIMYHOCTH, € (DYHKIIMOHAIHLHOW T'PAaMOTHOCTH, HEOOXOAMMON IS PEIICHUS MPAKTHYECKUX 3a7ad W SKOJIOTMYSCKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 370pOBBIO M IPUPOAHOH Cpere;

BIIQJICHUE CHCTEMOW XWMUYECKUX 3HaHWH, KOTOpas BKIOYACT: OCHOBOIOJATAIONINE MOHSATHS (XUMHYCCKUHN DJIEMEHT, aTOM, JJICKTPOHHAs 000JI0Y4Ka aToMa, MOJIEKYJa,
BaJICHTHOCTb, DJICKTPOOTPHUIATEILHOCTh, XUMUYECKasl CBSA3b, CTPYKTypHas dopmyna (pa3BépHyTas U COKpalléHHAas), MOJIb, MOJISIPHAS Macca, MOJISIPHBIN O00BEM, YTIIepOTHBIN
ckener, (GyHKIUOHANbHAS TPYIMa, pauKaj, H30MEpHs, U30MEpPbl, TOMOJIIOTHYECKHH Psill, TOMOJOTH, YIIIEBOIOPOIbI, KHCIOPOJ W a30TCOACpKAIIUEe COCAMHEHHs, MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COSMHEHUS ); TCOPUU U 3aKOHBI (TEOPHUsl CTPOCHHS OPraHUYeCKUX BemlecTB A. M. ByTiepoBa, 3aKoH COXpaHEHUS MACChI
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYCCKUH S3bIK XUMHUHU; MUPOBO33PEHUECKUE 3HAHUS, JIOKAIUEC B OCHOBE MMOHMMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHUM,
(haKTOJIOTUYECKUE CBEJICHHSI O CBOMCTBAaX, COCTaBE, MONYYCHUU U OS30MIaCHOM KCIIOJIb30BAHUM BAXKHEUIIMX OPraHUYECKHX BEIICCTB B OBITY M IPAKTHUECKOW JESITEIHLHOCTH
YenoBeKa;

c(hOPMHUPOBAaHHOCTh YMEHUU BBISBIIATH XapaKTEPHbIC MPU3HAKK MOHATHH, yCTAHABIMBATH MX B3aMMOCBS3b, HMCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHS MPH OIMUCAHHU
COCTaBa, CTPOEHUS U MPEBPAILEHU OPTaHUYECKUX COEINHEHUI;

c(hOPMHUPOBAaHHOCTh YMEHHUH HCIOJNB30BaTh XMMUYECKYI0 CHUMBOJIMKY Il COCTABJCHUS MOJIGKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpail€HHON) Qopmy
OpPTaHMYECKMX BEIIECTB W YPAaBHEHUH XUMHYECKHUX pEaKIMi, W3rOTaBIMBATh MOJCIU MOJICKYJI OPraHMYECKHX BEIIECTB JUIi WUIFOCTPAIMM WX XHMHUUYECKOro |
MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOPMHUPOBAaHHOCTh YMEHUU YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUYCHHBIX OPraHMYECKUX BEIIECTB II0 MX COCTaBYy M CTPOCHHUIO K ONpeACAEHHOMY Kiaccy/TpyIie
coeuHEeHU (YIrJIeBOIOPO/IbI, KMCIOPO M a30TCOAEPIKAIINE COCAMHECHHUS, BHICOKOMOJICKY/ISIPHBIC COCIMHEHHS), NaBaTh MM Ha3BaHUS IO CUCTEMAaTHYECKOW HOMEHKIIATYpe
(TUPAC), a Taxke MpUBOIUTH TPUBHAIbHBIC Ha3BAHHS OT/CIBHBIX OPraHMYECKHX BEIISCTB (ITHJICH, MPOIHJICH, alleTUIICH, STHIICHTIMKOIIb, TIIUIEpHH, (eHoi, Gopmabaeri,
areTabJIeTH]l, MypaBbUHAS KUCIIOTA, YKCYCHAsI KUCIIOTA, OJICHHOBAs KUCJIOTa, CTEAPUHOBAs KHCIIOTa, TIIF0K03a, (PYKTO3a, KpaxMall, HEeJUTI0N03a, TIHUINH );

chOpMHUPOBAaHHOCTH YMEHHSI ONPEAENATh BUABI XUMUIECKOH CBSI3U B OPraHUYECKUX COeNMHEHHSIX (OAMHApHBIC U KPAaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS MTPUMEHSTH TOJOKEHUSI TEOPUU CTPOCHHS OPraHUYecKHX BemecTB A. M. ByriepoBa aisi 0ObsICHEHHS 3aBHCUMOCTH CBOWCTB BEHIECTB OT MX
COCTaBa M CTPOEHMS; 3aKOH COXPAHEHHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepPU30BaTh COCTaB, CTPOCHUE, (QU3NYECKHE M XMMHUYECKHE CBOWCTBA THITMYHBLIX MPEACTABUTENCH Pa3IMYHBIX KIACCOB OPraHMYECKHX
BemecTB (MeTaH, dTaH, THJICH, MPOMWICH, arleTwieH, OyraameH-1,3, MermnOyranueH-1,3, O€H301, METAHON, JTAHOJN, ITHICHTIUKONb, TIHWICPUH, (EHOJ, areTaabIeru/l,
MypaBbHHAS W YKCyCHas KHCIIOTHI, TIJIFOKO3a, Kpaxmal, IeJUTI0JI03a, aMHUHOYKCYCHas KHCJIOTa), WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIYy HHUMH YpaBHEHHSIMHA
COOTBETCTBYIOIINX XHUMHUYECKUX PEAKIIUH C HCIOIB30BAHIEM CTPYKTYPHBIX (POPMYIT;

chOpMHUPOBAaHHOCTh YMEHHS XapaKTePH30BaTh HCTOYHHUKH YTIEBOJOPOAHOTO CHIpbi (He(Th, MPUPOIHBIN Ta3, Yroib), CIIOCOOBI MX NEpepadOTKH M TMPAKTHIECKOe
MIpUMEHEHHEe MPOYKTOB NIepepadoTKH;

chOpMHUPOBAaHHOCTh YMEHHI IMPOBOIUTH BBIYUCICHHS 10 XUMHYECKAM ypaBHEHHSIM (Macchl, 00b&Ma, KOINMYECTBA HMCXOAHOTO BEMIECTBA WM MPOMYyKTa PEaKIUH I10
M3BECTHBIM Macce, 00hEMY, KOJHMYECTBY OJHOTO M3 MCXOAHBIX BEHIECTB WU MPOIYKTOB PEAKIINN );

chOpMHUPOBAaHHOCTh YMEHHI BIIAJIETh CHUCTEMOM 3HaHHW 00 OCHOBHBIX METOJaX HAyYHOI'O TMO3HAHHS, WCIONB3YEMBIX B XUMHUHU TPU M3YyYEHHH BEIIECTB U XUMHUYECKHUX
SIBIICHUH (HAOIIIO/IeHre, W3MEpeHne, DKCIIEPHUMEHT, MOJEINPOBAaHNE), HCIIONB30BaTh CHCTEMHBIE XUMUYECKUE 3HAHMS Ul MPUHITHS PEIISHHH B KOHKPETHBIX KXU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMHU U MX IIPUMEHEHUEM;

chOopMHUPOBAaHHOCTH YMEHHUI COONIOAATh MpaBUia MOMB30BAHUS XHMHUYECKOH TOCYIONW W JTAOOpaTOPHBIM OOOpYIOBaHUEM, a TAKXKE MpaBUiIa OOpalleHHus ¢ BEIIeCTBAMH B
COOTBETCTBUHU C HHCTPYKIIUSMH TIO BHITTOIHEHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB;

chOpMHUPOBAaHHOCTh YMEHUW TUIAHUPOBATH W BBIMONHATh XUMHUYECKHH SKCIEpUMEHT (TIpeBpallieHusl OpraHMYECKHX BEIIECTB NPU HAarpEeBaHWH, MONYYEHHE JTHUJICHA U
M3y4EeHHE €ro CBONCTB, KAUECTBEHHBIE PEaKIIMH OPTaHUYeCKUX BEIIECTB, JEHATypalnus OEIKOB NPH HArpeBaHWH, [[BETHBIE PEAKIMK OETKOB) B COOTBETCTBUU C MpaBHIIAMHU
TEXHUKH O€30MacHOCTH Tpu OOpalleHWH C BElIeCTBAMH W J1a0OpaTOPHBIM O0OpYIOBaHUEM, IPENCTABISTH PE3yJIbTaThl XUMHUYECKOTO 3KCIIepUMeHTa B (opMe 3arucu
YpaBHEHUH COOTBETCTBYIOIIUX PeaKuii U (hOPMYITHUPOBATH BBIBOJIEI HA OCHOBE 3TUX PE3yJIbTaTOB;

chOpMHUPOBAaHHOCTh YMEHHH KPUTUIECKH aHATA3UPOBATH XMMHUYECKYIO WH(OPMAITUIO, ITOTYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB (CpencTBa MaccoBOM WH (popmanuu, MHTEpHET 1

JPYTHX);



chOpMHUPOBAaHHOCTh YMEHUN COOJIOJATh MPABIJIA SKOJIOTHYCCKH 1e]IeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOH NEITEILHOCTH B LIEISAX COXPAHECHUS CBOETO 3JI0POBBS U
OKpYXAaIoIlell MPUPOAHON Cpedbl, OCO3HABATH OMACHOCTh BO3JCHCTBUS Ha YKUBHIC OPTaHU3MBlI ONPEACHEHHBIX OPTaHUYECKUX BEIECTB, MOHUMas cMmbica mokaszatens [TIK,
MOSICHATh Ha TPUMeEpax CrocoObl YMEHbBIIICHUS U MPEIOTBPAIIICHUS UX BPEIHOTO BO3/ICHCTBYS Ha OPTaHKU3M UYETIOBEKa;

JUIE OOYYaloNMXCs ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3JIOPOBBS: YMEHHE NMPUMEHSITh 3HAHWS 00 OCHOBHBIX JIOCTYITHBIX METOIAaX IMO3HAHUS BEINECTB M XMUMHUYCCKHX
SIBJICHUM.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne KoaunyecTBo yacos DJjieKTpoHHBIE (HH(POBHIE)
HaunmeHoBaHue pa3aesioB U TeM MPOrPaMMBbI
n/n Bcero KonTpoanHbie IpakTHyeckue o0pa3oBare/ibHbIE PecypChbl
padoThI padoThI
Paznen 1. TeopeTuyeckne OCHOBBI OPraHM4eCcKONH XMMHUHU
I[Mpexmer opranudeckoit xumun. Teopus CTpoeHust https://resh.edu.ru/
1.1 . 3 o
opranudeckux coenunenuit A. M. Bytieposa http:/alhimik.ru

Uroro no pazneny 3
Paznea 2. YrieBoaopoasl
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MNOYPOYHOE INVTAHUPOBAHUE

Ne T KosanyecTBO yacos Hara DJIeKTPOHHBbIe UG POBBIE
eMa ypoka
n/n yp Bcero Kontpoabusie [IpakTnyeckue |M3YUeHUs HNupukaroper @I o0pa3oBaTeJibHbIE pecypchl
a00ThI a00ThI
1 TIpeaMeT OpraHmIeckoil XHMHHI BCMOMHUTD U TPUMEHUTH COOTBETCTBYIOIINE https://resh.edu.ru/
2 - -
« eCTeCTBEeHHOHAYYHbIEC 3HaHU. BBIABIATE CBS3b http:/alhimik.ru
€€ BO3HUKHOBEHUE, Pa3BUTHE U 1 . o -
MEKTY MPOYUTAHHBIM U COBPEMEHHOM https://iu.ru/video-lessons
3HAYCHHE
€aJIbHOCTBIO
2 | Teopus crpoenus AHaJIN3UPOBATh, HHTEPIPETHPOBATH JaHHBIC U https://resh.edu.ru/
OPAHHHeCKHX COEMHEHHI A nenaTh COOTBETCTBYIOIINE BRIBOBI. Bemomuuts 1 |http:/alhimik.ru
B 1 NPUMEHHUTH COOTBETCTBYIOIINE ECTECTBEHHO- https://iu.ru/video-lessons
M. BytiiepoBa, €€ OCHOBHbIE p yio
- PYTIEpOBa, Hay4HbIe 3HaHHA. [IpeuIoKUTh 00bICHUTEIBHEIC
TTOIOKCHHA HIIOTE3bI.

3 | IIpencrapiieHue o AHaTM3UPOBaTh, UHTEPIPETUPOBATH JTAHHBIC U https://resh.edu.ru/
KITacCH(pUKALNN OPraHNIECKHX nenaTh COOTBETCTBYIOIIME BRIBOABI. Bemomuuts 1 |http:/alhimik.ru
pemects. Homenknarypa [IPUMEHNUTH COOTBETCTBYIOIINE €CTECTBEHHO- https://iu.ru/video-lessons
(cucTemaTHuecKas) 1 1 Hay4HbIE 3HAHUS. [IPeIOKUTh OOBSICHUTEITbHBIC

THIIOTE3BI.
TPUBHAJIBHBIC HA3BaHMSI
OpraHMYeCKUX BEIIECTB

4 IIpemmoXXuTh CIIOCO0 HAYYHOTO UCCIIENOBAHMS https://resh.edu.ru/
AJIKaHBI: COCTaB U CTPOCHHE, 1 JMaHHOTO Borpoca. PacrmosHasars, ucmonb3oBaTh u - |http:/alhimik.ru
TOMOJIOTHYECKUH ST CO3/1aBaTh OOBSICHUTENBHBIC MOJICITH U https://iu.ru/video-lessons

[PEACTABICHUSI.

5 | MeraH u 9TaH — MPOCTEIIHe 1 OOBsICHEHNE YCTPOMCTBA M MPUHIUIA PA0OTHI C https://resh.edu.ru/
IIPEICTABHTENH AJKAHOB XHUMHUYECKUM 000pYI0BaHUEM http:/alhimik.ru

6 OrieHrBaTh HAYYHbBIC apTYMEHTHI U T0Ka3aTenscTBa https://resh.edu.ru/
AJIKEHBI: COCTaB H CTPOCHHE 13 pa3INYHbIX HCTOYHUKOB (HAaIIpuMep, rasera, http:/alhimik.ru

. ’ 1 WHTEPHET, KypHaibl). Pacno3nasate gonymenus,  https://iu.ru/video-lessons
CBOMCTBa °p P v
JI0Ka3aTeNbCTBA U PACCYXK/ICHUS B HAYIHBIX
TEKCTax.

7 OrieHrBaTh HAyYHbBIC apI'YMEHTHI U T0Ka3aTenscTBa https://resh.edu.ru/
OTHIIeH U NPOITHIICH — W3 pa3InYHbIX HCTOYHMKOB (HAaIpuMep, rasera, http:/alhimik.ru
MPOCTEHIINE PEICTABUTEN 1 WHTEPHET, )KypHaJbl). PacriozHasats gomymienust,  https://iu.ru/video-lessons
AJTKEHOB JI0Ka3aTeNbCTBA U PACCYXKICHUS B HAYYHBIX

TEKCTax.

8 | IIpakTuyeckas pabora Ne 1. [IpeoOpasoBathk oxHy (HOpMY IpECTABICHHS https://resh.edu.ru/
«ITonydeHne dTHiIeHa 1 1 1 JAHHBIX B IPYTYI0. Pa3innuaTh BOIPOCH], KOTOPBIE http:/al_himik.ru
W3ydeHHE Ero CBOHCTBY BO3MO)KHO €CTECTBEHHOHAYYHO HCCIEA0BATb. https://iu.ru/video-lessons




9 | Ankanuensl. byraguen-1,3 u [ToHMMATH CMBICIIOBYIO CTPYKTYPY TEKCTa https://resh.edu.ru/
MeTuioyTaaueH-1,3. [lonyuenue (ompenensaTh TeMy, TJIaBHYI0 MBICIB/UICHO, http:/alhimik.ru
CHHTETHHYECKOT0 KayIyKa u Ha3HAYCHHE TEKCTA) https://iu.ru/video-lessons
PE3UHBI

10 | ANKHHBI: COCTaB U OCOOCHHOCTH [ToHUMATh CMBICIIOBYIO CTPYKTYPY TEKCTa https://resh.edu.ru/
CTPOGHHS, TOMOJTOTHIECKHI (ompenensTh TEMy, TTABHYIO MBICIB/HIICIO, http:/alhimik.ru
psil. AlETHITEH — NpocTeuii Ha3HAYCHHE TEKCTa). BCIOMHHUTE M IPHMEHUTD https://iu.ru/video-lessons

COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIC 3HAHHS
MPEICTABUTEND aIKHHOB

11 | Brramcnenms 1o yPABHEHHIO TIpeobpaszoBaTh oxHy GOPMY MPEACTABICHUS https://resh.edu.ru/

T — NaHHBIX B Ipyryo. Mcnonb3oBatk nHbopMarmio u3 http:/alhimik.ru
peakt TEKCTa JUIsl pelICHHs] IPAKTHYECKO# 3a1auu https://iu.ru/video-lessons

12 HVcronb30BaTh HHGOPMAITHIO U3 TEKCTa JUTs https://resh.edu.ru/
ApeHbl: 6EH3011 U TOJYOIL. peIeHus TPaKTHUECKOH 3a/1auu. http:/alhimik.ru
TOKCHYHOCTH apEHOB [IpeoOpa3oBathk 0HY HOPMY TPEICTABICHUS https://iu.ru/video-lessons

JAHHBIX B IPYTI'YIO

13 | I'enernyeckas CBS3b BCIIOMHHUTD U IPUMEHUTH COOTBETCTBYIOIIHE https://resh.edu.ru/
YTJICBOI0PO/IOB, €CTECTBEHHOHAYUYHbIC 3HaHUA. [loOHUMATh http:/alhimik.ru
NPUHAIVISKATIHX K PA3THIHBM CMBICJIOBYIO CTPYKTYPY TeKcTa (ompenensarts reMmy,  https://iu.ru/video-lessons
CIACCAM [JIABHYIO MBICIIB/H/ICI0, Ha3HAUCHUE TEKCTA)

14 | TIpuponHbie HCTOYHUKH BBISIBIIATE CBSI3b MEX/TY IPOYUTAHHBIM H https://resh.edu.ru/
YIJIEBOAOPOIOB: HpHpOI[HBIﬁ ras COBpeMeHHOﬁ PEaAIBbHOCTBIO. http/a|hlmlkl’u
W TIOMYTHBIE HeTAHBIE ra3bl, https://iu.ru/video-lessons
He(pTh U IPOAYKTHI €€
repepadoTKu

15 | TIpupomHbie HCTOYHUKH [TpeoOpa3oBatsk oaHY (HOpMY TPEICTABICHUS https://resh.edu.ru/
YITIEBOIOPOIOB: IPHPOIHBIIL ra3 JaHHBIX B Ipyryo. PasmuuaTe Bompockl, kotopeie  http:/alhimik.ru
W TIOMyTHBIE HeTAHbIE ra3bI BO3MOYKHO €CTECTBEHHOHAYYHO UCCIIEI0BATH. https://iu.ru/video-lessons
He(Th U IPOAYKTHI €€
nepepaboTKn

16 AHaJIM3UPOBATh, HHTEPIIPETHPOBATH JaHHbIE H https://resh.edu.ru/
KonrponbHas pabora mo JieTaTh COOTBETCTBYIOIIME BbIBOIBI. BeromunTh 1 http:/alhimik.ru
pasneny «YTIIeBOIOpPOIb» NPUMEHHUTH COOTBETCTBYIOIINE ECTECTBEHHO- https://iu.ru/video-lessons

Hay4YHbIC 3HAHUSI.
17 | TlpenenbHbie OMHOATOMHBIE [Ipeo6pa3oBath ofHy (HOpMY TPEICTABICHUS https://resh.edu.ru/

CIHUPTHI: METAHOJ U ATAHOI.
Bonopoanast cBs3p

JAaHHBIX B IPYTYHO. Paznuuath BOIIPOCHI, KOTOPLIC

BO3MOKXHO €CTCCTBCHHOHAYYHO UCCJICA0BATD.

http:/alhimik.ru
https://iu.ru/video-lessons




18

MHoroaToMHbIC CIIMPTHI:
OTUWJICHIJIUKOJIb U TJIMICPHUH

[IpeoOpazoBaTh OAHY (GOPMY IIPEACTABICHUS
JAHHBIX B IPYTyi0. Paznnyarh BOMPOCKI, KOTOPBIE
BO3MOYKHO €CTECTBEHHOHAYYHO UCCIICIOBATH.

https://resh.edu.ru/
http:/alhimik.ru
https://iu.ru/video-lessons

19 | ®eHon: cTpoeHUE MOJTEKYIIBI, IIpeoOpazoBaTh OAHY (GOPMY IIPEACTABICHHS https://resh.edu.ru/
(U3HYecKIe 1 XUMHYECKHE MAHHBIX B ApYyTryi0. Paznnuats Bompocsl, kotopeie  |http:/alhimik.ru
CBOHCTBA, TIPHMEHEHNE BO3MOYKHO €CTECTBEHHOHAYYHO MCCIICIOBATb. https://iu.ru/video-lessons
20 Astbiermpt: hopMATHIEr I H [Tpeo6pazoBath 0HY GOpMY MPEACTABICHUS https:// rejsh_.edu.ru/
JaHHBIX B Ipyryro. PasznmuuaTs Bonpockl, kotopeie  http:/alhimik.ru
aneragbaerusl. AleToH s -
BO3MOYKHO €CTECTBEHHOHAYYHO HCCIICI0BATb. https://iu.ru/video-lessons
21 | OmMHOOCHOBHBIE TIpE/ICIbHBIC BBbISBISATE CBSI3b MEXK/Y IPOUYUTAHHBIM U https://resh.edu.ru/
KapOOHOBBIE KHCIIOTBI: COBPEMEHHOH PeaibHOCTBIO. http:/alhimik.ru
MypaBbUHAs M YKCYCHast https://iu.ru/video-lessons
22 | TIpaxkTrueckas pabora Ne 2. IIpeobpaszoBaTh omHy (GOPMY MPEACTABICHUS https://resh.edu.ru/
«CRolicTBa pacTBOpa YKCYCHOMH MAaHHBIX B IpyTyro. Pasnmmuats Bompocsl, kotopeie  |http:/alhimik.ru
KHCTIOTEIY BO3MOYKHO €CTECTBEHHOHAYYHO HUCCIIEI0BATh. https://iu.ru/video-lessons
23 | CreapnHOBas M OJICHHOBASI BbIABIATE CBSI3b MEK/Y IPOUYNTAHHBIM U https://resh.edu.ru/
KHCTOTH, KAK MPEICTABHTENH COBPEMEHHOM PeaTbHOCTHIO. http:/al_hlmlk._ru
https://iu.ru/video-lessons
BBICIIIUX KapOOHOBBIX KHUCIIOT
24 | Mulna Kak cOMy BLICILIHX IIpeobpaszoBaTh omHy (GOPMY MPEACTaBICHUS https://resh.edu.ru/
KapBOHOBBIX KHCIOT, HX JMaHHBIX B IPYTYI0. Pa3ingarh BOIPOCKI, KOTOPHIE http:/al_hlmlk._ru
. BO3MOYKHO €CTECTBEHHOHAYYHO UCCIIEI0BATh. https://iu.ru/video-lessons
MOIOIIee AeHCTBHE
25 | Crioxuslie >(hUphI Kak [Ipeobpa3zoBaTh omHy GOPMY MPEICTABICHUS https://resh.edu.ru/
IPOM3BOIHBIE KAPOOHOBBIX JMaHHBIX B Ipyryro. PaszmuaaTe Bompockl, kotopeie  http:/alhimik.ru
KUCIOT. THIPOITH3 CIIOMKHBIX BO3MOYKHO €CTECTBEHHOHAYYHO UCCIIEI0BATh. https://iu.ru/video-lessons
a¢upoB
26 YKUPBI: THIPOIH3, PUMCHEHHE, [Ipeobpa3oBath oaHy (GOpMY TPEICTABICHUS https://rgsh:edu.ru/
JaHHBIX B Ipyryo. PasmuuaTe Bompockl, kotopeie  http:/alhimik.ru
Ouoornyeckas poib )XHPOB s .
BO3MOYKHO €CTECTBEHHOHAYYHO HUCCIIEI0BATH. https://iu.ru/video-lessons
27 | YrieBomsl: COCTaB, [IpeoOpa3oBathk oxHy (HOpMY IPEICTABICHUS https://resh.edu.ru/
knaccudukanus. Baxueiimme JaHHBIX B Ipyryo. PasimmuaTe Bompockl, kotopeie  http:/alhimik.ru
NIPE/ICTABUTENH: TITIOK03a BO3MOYKHO €CTECTBEHHOHAYYHO HUCCIIEI0BATh. https://iu.ru/video-lessons
bpykTo3a, caxaposa
28 [Ipeo6pa3oBath ofHy (HOpMY TPEICTABICHUS https://resh.edu.ru/

KanMaJ'I H IECIJII0JI03a KaK
MMPUPOAHBIC TTOJIUMCPBI

JAaHHBIX B IPYTYHO. Paznuuath BOIIPOCHI, KOTOPLIC

BO3MOXKHO €CTCCTBCHHOHAYYHO UCCJICA0BATD.

http:/alhimik.ru
https://iu.ru/video-lessons
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Kontponbshas pabora no

[IpeoOpazoBaTh OAHY (GOPMY IIPEACTABICHUS

https://resh.edu.ru/
http:/alhimik.ru

paszeny JaHHBIX B IPYryt0. Pa3nnuath BOMpOCH], KOTOPBIE
«Kucmnoponconepxame BO3MOYKHO €CTECTBEHHOHAYYHO UCCIICI0BATh. https://iu.ru/video-lessons
1
OpraHHYeCKHUEe COCIIHCHUS»/
Bcepoccuiickas nposepodHast
pabota
30 | OGmrast xapaKTepHCTHKA [IpeoOpa3oBath OnHY GopMy MpEACTABICHUS https://resh.edu.ru/
a30TCOICPIKALINX OPraHHIECKHX MAHHBIX B ApYyTryi0. Paznnuats Bompockl, kotopeie  |http:/alhimik.ru
coemmenit / Beepoceuiickas 1 BO3MO)KHO €CTECTBEHHOHAYYHO MCCIIEA0BATh. https://iu.ru/video-lessons
poBepovHas pabora
31 BhIABIATE CBSI3b MEK/Y IPOUNTAHHBIM U https://resh.edu.ru/
AMWHBI: METUJIAMUH Y QHUJIMH 1 COBPEMEHHOW PEabHOCTBIO. http:/alhimik.ru
https://iu.ru/video-lessons
32 | AMHUHOKHCIIOTBI KaK AHaJIM3UPOBATh, HHTEPIIPETHPOBATH JaHHBIC U https://resh.edu.ru/
aM(oTepHbIe OpraHHIecKe nenaTh COOTBETCTBYIOIIME BRIBOABI. Bemomuuts u - |http:/alhimik.ru
COENMHEHHS, HX GHOIOTHUECKOe PUMEHHUTH COOTBETCTBYIOIINE ECTECTBEHHO- https://iu.ru/video-lessons
9
HayYHBIE 3HAHUS.
3HaueHue. [lentunapl. benku kax 1 ayHHBIC 3HA
MPUPOJIHBIC
BBICOKOMOJICKYJISIPHBIC
COCTMHEHHUS
33 | OcHOBHbBIC OHSTHS XUMUH BBbISBISITE CBSI3b MEXK/Y POYUTAHHBIM U https://resh.edu.ru/
Ay 1p
BBICOKOMOIEKYJISAPHBIX 1 COBPEMEHHOM PEabHOCTBIO. http:/alhimik.ru
COEMHEHHUIT https://iu.ru/video-lessons
34 | OcHOBHBIE METOIBI CHHTE3A BBISIBIIATE CBSI3b MKy POYUTAHHBIM H https://resh.edu.ru/
BBICOKOMOIEKYJISAPHBIX 1 COBPEMEHHOM PeaTbHOCTHIO. http:/alhimik.ru

coenuHeHni. [lnmacTmaccer,
KaydyKH, BOJIOKHA

https://iu.ru/video-lessons
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM TPOI'PAMMBI

Kon
NpoBEPSEMOro IIpoBepsiemble peaAMETHBIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM NPOrpaMMBbl CpeHero oomero o0pazoBaHus
pe3yJbTaTta
1 TeopeTnueckre OCHOBBI OPraHUYECKON XUMUHU
CchopMupoBaHHOCTD MPECTABICHUI O XMMHUYECKOH COCTABISIONICH €CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIM XMMHH B TO3HAHWUU SIBJICHUH MPHUPOJBL, B
1.1 (hopMUPOBAHUM MBIIUICHHUS U KYJIbTYPhl JHUYHOCTH, €€ (DYHKI[MOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN I PEIICHHUS MPAKTUYCCKUX 3a/1a4 U SKOJIOTHUCCKU
000CHOBAaHHOI'O OTHOIIICHHSI K CBOEMY 3JIOPOBBIO M MPUPOTHON Cpesie
Brnanenmne cucremMoil XUMHUYECKUX 3HAHUHM, KOTOpPAasi BKIIOYAET: OCHOBOIIOIATAIONINE TTOHATHUS (MOJIEKYJa, BAJEHTHOCTD, 3JIEKTPOOTPHUIIATEILHOCTD, CTEIIEHb
OKHCJICHHSI, XUMHUYECKasi CBs3b, MOJIb, MOJISIPDHASI Macca, MOJIAPHBIA 00BEM, YIIIEPOJHbBIN CKENET, (DYHKIIMOHAJIbHAS TPYIa, PaIUKal, U30MEPH s, U30MEpPhI,
12 FOMOJIOTHYECKHUI Psiji, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOI- M a30TCOJIEpXKAIINe COCAMHEHUS, OMOJIOrMYEeCKA AKTUBHBIC BEIIECTBA (YIJICBOJBI, YKHPBI,
OeKr), MOHOMEp, TOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHHS); TCOPHUH U 3aKOHBI (TCOPUS XMMHUECKOIO0 CTPOCHHUS OPT aHMUYECKUX
BemiectB A.M. ByTiiepora), 3aKOHOMEPHOCTH, CUMBOJIMYSCKHIA S3bIK XUMHH, (PaKTOJIOTMUECKHUE CBEICHUS O CBOWCTBAX, COCTaBeE, MOJMyYCHUH M 0€30MacHOM
HCIOJb30BAHMHM BOKHEHIITMX HEOPraHWYECKUX M OPraHMYECKUX BEHISCTB B OBITY M MPAKTHUYECKON JEATEIIbHOCTH YelIOBEKa
13 ChopMHUPOBAaHHOCTh YMEHHUH BBISBJIATH XapaKTepHbIC MPU3HAKH MMOHITHH, YCTAHABIMBATh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS TIPU
' OMMCAHUH COCTaBa, CTPOCHMS U MPEBPAIICHUN OPTaHUUECKUX COCIMHEHII
c(hOpMHPOBAHHOCTh YMEHUU HCIIONH30BATh XMUMHYECKYI0 CHMBOJIMKY IS COCTaBICHHUS MOJIEKYJISPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
14 (hopMyn OpraHMYECKHX BEIIECTB W YPaBHEHHH XHMHUYECKHX PEaKIMid, M3rOTaBIMBATH MOJENHA MOJEKYJd OPraHMYECKHX BEMIECTB IS WILTIOCTPAIlUH HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT O CTPOEHUS
CdopMupoBaHHOCTh YMEHUN YCTAHABIMBATH MPUHAIICKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEIIECTB IO WX COCTaBY M CTPOCHHUIO K OMpPENEIEHHOMY KIIaccy
15 (rpymme) coemuHEHWH (YTJIEBOAOPOILI, KHCIOPOA W a30TCOACpIKAINE COCAWHCHHS, BBICOKOMOJICKYIISIPHBIC COCNWHEHMS), JaBaThb WM Ha3BaHHUS I10
cucrematudeckoir HomeHkiatype (IUPAC)
15 CdopMupoBaHHOCTH YMEHUS OTIPENEISITh BUIBI XUMHUECKON CBS3H B OPTaHMYECKHUX COSAMHEHUSAX (OIMHAPHBIE U KPaTHBIE)
16 CdopMupoBaHHOCT YMEHHSI IPUMEHSTH: TOJIOKEHHUS TEOPUH CTPOSHHsI OpraHmdeckux BemecTB A.M. bytnepoBa i oObsCHEHHs] 3aBHCHMOCTH CBOWCTB
' BEIIIECTB OT WX COCTABa M CTPOEHUS; 3aKOH COXPAaHEHIsI MacChl BEIIECTB
2 Yrnesogopossl. Kucnopoacoaeprkamiue u a30Tcofepkaline OpraHuIecKie COeTMHEHUs. BRICOKOMONEKYIISIpHBIE COSIMHEHNS
CdopMupoBaHHOCTh YMEHWH TPHBOIAWTH TPHBHAIBHBIE HA3BAaHUS OTHEIHHBIX OPraHWYECKHX BEIIECTB (DTWJICH, MPONWIEH, aleTHIIEH, 3 THIICHTJIMKONIb,
2.1 rIrnepuH, GeHon, GopManbIerul, aleTalbAeT I, MypaBbHas KUCIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a, (PPYKTO3a,
Kpaxmall, [IeJUTI0I03a, TIIUIIH )
CdopMupoBaHHOCTH YMEHHH XapaKTepHU30BaTh COCTaB, CTPOECHWE, (PU3MYECKHe M XUMHUYECKHE CBOMCTBA THITHMYHBIX MPEICTABHTENEH Pa3INYHBIX KIACCOB
2.2 OpPTaHWYECKHX BemlecTB (METaH, dTaH, JITWJIEH, IMPOIWJIeH, aleTHieH, OyraauneH-1,3, MermnOyraaneH-1,3, OEH30l, METaHOJ], ATAHON, STHUIIEHTIIUKOIb,
TIIALEPHH, (EHOI, alleTajbIeru]l, MypaBbHHAS U YKCYCHAs KUCIIOTHI, TIFOK03a, KpaxMall, IEeJUTI0I03a, aMHHOYKCYCHAs KUCIIOTa)
23 CdopMHupOBaHHOCTH YMEHUS WILTIOCTPUPOBATH TEHETHYECKYIO CBSI3b MEKIY THIUYHBIMHA MPEACTABUTEISIMH PAa3IMYHBIX KIIACCOB OPTaHMYECKHX BEIIECTB
' YpaBHEHUSIMH COOTBETCTBYIOIUX XMMHYECKUX PEAKIMH C UCTIONH30BAHUEM CTPYKTYPHBIX PopmMyI
24 CdopMHpOBaHHOCTh yMEHHUS XapaKTEepU30BaTh HMCTOYHUKH YTIIEBOJIOPOMHOTO CHIpbi (He(Th, TMPUPOAHBINA Ta3, yroib), CHOCOOBI WX IEpPepabOTKH |
' MIPaKTUYECKOE TPUMEHEHHE MMPOJYKTOB NIepepadOTKH
3 Xumus 1 ku3Hb. Pacuérel
3.1 CdopMupoBaHHOCTh YMEHHIA BJIJIETh CUCTEMOU 3HAHWH 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHMsI, MCIIOJNB3YEMBIX B XUMHUH NPU M3YYCHUHU BEIIECTB H




XUMHYCCKUX SBJICHUN (Ha6J'I}OI[CHI/IC, HU3MCPECHHUE, SKCIICPUMCHT, MOI[CJ'II/IpOBaHI/Ie), HCIOJIB30BaTh CUCTCMHBIC XUMHUYCCKUEC 3HAHUA JIA IPUHATHA peHIeHPIfI B
KOHKPCTHBIX ) KU3HCHHBIX CUTYallMAX, CBA3AHHLIX C BCIICCTBAMU U UX IPUMCHCHHUEM

3.2

C(bOpMHpOBaHHOCTI) YMCHI/Iﬁ CO6J'IIOI[3TB npaBuia MOJb30BaHUSA XUMUYECKOM HOCYI{OI‘/'I u J'Ia60paTOpHI)IM 060pyHOBaHI/ICM, a TAaKXXC IpaBUJia O6paH1€HI/I$I C
BCIICCTBAMU B COOTBCTCTBHUM C MHCTPYKIUAMMU I10 BBITIOJIHCHUIO Ha60paTOpHBIX XUMHWYCCKUX OIIBITOB

3.3

CchopMupoBaHHOCTh YMEHUH TUIAHUPOBATH M BBINONHATH XMMHYECKHH SKCIEPUMEHT (TpeBpallleHus OpraHWYeCKUX BEHISCTB MpPU HarpeBaHUH, MOTYUYEHHE
STHJICHA W M3YYEHHE €rO CBOWCTB, KAUECTBEHHBIC PEaKIMH OPTaHMYECKHX BEIIECTB, JAeHATypalus OEMKOB NMPU HArpeBaHHH, LBETHHIC PEAKIHU OEIKOB) B
COOTBETCTBUU C TpaBWIAMHU TEXHHUKH OE€30MacHOCTH TpH OOpalleHMH C BEIIECTBAMHU M JIAOOPATOPHBIM OOOpPYIOBAHWEM; MPEACTABISATH PE3YNbTATHI
XHUMHYECKOT0 DKCIIEPUMEHTa B (hopMe 3alKCH YPaBHEHHH COOTBETCTBYIOIIMX PEaKHidi U OPMYIHPOBATH BBIBOJBI HA OCHOBE ITHX PE3yJIbTaTOB

3.4

CchopmMrpoBaHHOCTh YMEHUH TPOBOAWTH BBIYHUCICHHS 110 XMMHYECKUM ypaBHEHHUSM (Macchl, 00bEMa, KONMYECTBA MCXOMHOTO BEIIECTBA HIM IPOAYKTa
PEaKINH 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO M3 MCXOIHBIX BEIIECTB MJIM IPOIYKTOB PEAKIIHH)

3.5

CchopMHpOBaHHOCTh YMEHHMH KPUTHYECKH aHaJM3MPOBATh XMMHYECKYI0 HH(QOpMalHio, IMOIy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB (CpPEICTBA MAaCCOBOM
nHopMaIun, ceTh IHTEpHET U Ipyrue)

3.6

CchopMrpoBaHHOCTh YMEHHMI COONIIOJATh MPaBUJIA DKOJOTHYECKH IEIecO00pa3HOro MOBEJACHHsI B OBITY M TPYIOBOH JESITENbHOCTH B IIEISIX COXPAaHCHHS
CBOET'O 3/I0POBBSl M OKPY)KaOIIel MPUPOJHON Cpepl, 0CO3HABATH OMACHOCTH BO3ACHCTBHA HA YKUBBIE OPTaHU3MBI ONMPENENEHHBIX OPTaHMYECKUX BEIIECTB,
nmoHnMast cMbicn mokazarens [IJIK (mpegenpHO MOMycTHMO KOHIIEHTpPAlWH), MOSICHATH HAa TPUMEpPAxX CIIOCOOBI YMEHBIIEHHWS W IPEJOTBPAIIEHUS HX
BPEIHOTO BO3/ICHCTBHSI HA OPTaHU3M UYelIOBEKa

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon

[IpoBepsieMblii 31eMeHT cO/IEPKAHUSA

TeopeTnyeckre OCHOBbI OPraHUYECKON XUMUU
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IIpeamer opranuueckodl Xxumuu: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAUYEHHE B IIOJYYECHHHM HOBBIX BELIECTB M MAaTEpUasIoB. Teopusi CTPOEHHsI OpraHMYECKUX
coenuHeHu A.M. BytiiepoBa, €€ OCHOBHBIE MOJ0KEHUS

1.2

CtpykTypHBIE (OPMYIBI OPTaHWYECKUX BeIIecTB. | omMomorus, m3oMepus. XMUMHUYECKasi CBSI3b B OPTaHMYECKHX COEAWHEHUSIX — OAMHAPHBIE W KPATHBIE CBS3U.
[IpencraBnenue o Kmaccu(UKAIUN OPTaHUIECKHUX BEIIECTB

1.3

HomenkiiaTypa opraHM4ecKuX cOeIMHEeHUH (CucTeMaTH4ecKas) i TPMBHAIbHbIC HA3BAHUS BAXKHEHIIINX MPEICTABUTENCH KIaCCOB OPTaHUYECKHX BEIECTB

YrneBogopobl

2.1

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHH pAl. MeTaH M 3TaH — NPOCTEHIINME MPENCTABUTENM AJKAHOB: (pU3MUYECKUE W XUMUYECKHE CBOMCTBA (peakuuu
3aMEILEHHS U TOPEHUs), HAXOXKACHHE B IPUPOJIE, OTYUCHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHI pAA. OTHICH U MMPpONMUJICH — HpOCTeﬁHJI/Ie NpEACTABUTCIIN AJIKCHOB! (1)PI3PILI€CKI/I€ U XUMHYECKHE CBOMCTBA (peaKI_II/II/I
THAPUPOBAHN, TAJIOTCHUPOBAHUS, THAPATALINN, OKUCJIICHUS U HOJ'II/IMepI/BaLII/II/I), TMOJIYUCHHUC U IPUMCHCHHUC

2.3

Ankaguensl: Oytanuen-1,3 u metmiOyraauen-1,3: ctpoenue, BaxxHeHIINe XMMUYECKUE CBOICTBa (peakuus nonuMepusanun). IlonydeHne CMHHTETHYECKOro Kaydyka 1
PE3HHBI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTpOCHMU, TOMOJIOTHYCCKHI pAA. AI_IGTI/IJ'IeH - HpOCTeﬁMHﬁ npeacTaBUTCIIb aJIKHHOB: COCTAaB, CTPOCHUC, (1)I/ISI/I‘IGCKI/IG 1 XUMHUYCCKHEC
CBOMCTBa (pCaKI_II/II/I TUAPUPOBAHMS, TAJIOTCHUPOBAHUA, THAPATAIIUH, FOpeHI/IH), IMOJIYUYCHHUC U ITPUMCHCHUC

25

ApeHBI. ben3our: COCTaB, CTPOCHUC, (1)I/I3I/I‘{CCKI/IC M XHMHYECKHE CBOMCTBA (peaKL[I/II/I TraJIOTCHUPOBAHUSA U HI/ITpOBaHI/ISI), NOJIy4CHUC U IIPUMCHCHUC. TOJ'IYOJ'I: COCTaB,
CTPOCHHUC, (l)I/ISI/ILIeCKI/IG 1 XMMHUYECKHE CBOMCTBA (peaKLII/II/I raJIOrCHUPOBAHUS U HI/ITpOBaHI/ISI), MOJIYUYCHUC U IIPUMCHCHUC. ToOKCUYHOCTH ApCHOB. I'enernueckas CBSI3b




MCKAY YIrJaeBoaAopoaaMu, MPUHALJICKAINMHU K pa3JIMYHbIM KJlaCCaM

[Ipupoansie UCTOUHUKH yrieBogoponaoB. [Ipupoansiii ra3 u nonytHsle HedTsHbIE ra3el. HedTh u e€ mpoucxoxkaenue. CrnocoOsl mepepaboTKu HeTH: MeperoHka,

2.6 | KpEKUHT (TEPMHYECKHUH, KaTATUTHYCCKHH ), muponu3. [IpoaykTel mepepaboTku He)TH, MX TPUMEHEHUE B MIPOMBIIIICHHOCTH U B ObITY. KaMEeHHBIN yroiib U MPOIAYKThI
ero nepepadoTKH
3 Kucnoponconepskamine opraHiyeckue CoeJMHEHHUSI
HpCILCHLHLIe OAHOATOMHBLIC CIIMPTEIL. MeraHon M 3TaHON: CTpOCHHUE, (1)I/I3I/ILICCKI/IC U XHUMHYECKHE CBOMCTBA (peaKHI/II/I C AaKTUBHBIMH MCTaJlJIaMH,
31 |ravioreHosonoposam, ropeHne), npuMeHeHrne. BomoponHble CBS3M MEXKIy MOJEKylamMH CHUpToB. JleficTBMe MeTaHONa W 3TaHOJAa Ha OpPraHW3M 4elIOBeKa.
MHoroaToMHBIE CIIMPTHL. OTUIIEHTINKOAb U TJIMOCPHUH: CTPOCHUC, (I)I/I?,I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA (BSaHMOI[CfICTBI/IC CO IICIIOYHBIMHU ME€TAalJIaMH, KaUYCCTBCHHAas1
pCaKuyrsa Ha MHOI'0OaTOMHBIC CHI/IpTBI). ﬂeﬁCTBHe Ha OopraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie TJIMIOCPUHA U OTUJICHIJIMKOJIA
3.2 | ®eHon: cTpoeHre MOJIEKYIIbI, pu3nyecKkue U XuMUIeckue cBoicTBa. TokcnuHocTh (herona. [Ipumenenne geHona
33 Anbleruapl ¥ KeToHbl. DopMalbiierus, aneraabIerua; CTpoeHre, (pU3nUecKue U XMMUYECKUE CBOWMCTBA (PEAKIIMU OKHUCJICHUS UM BOCCTAHOBJICHU S, KAUCCTBCHHBIC
peaKIim), MoJydeHne U IPUMEHEHH e
OnHOOCHOBHBIE TIpe/ieNbHbIe KapOOHOBBIE KHCIOTH. MypaBbHUHAs M YKCYCHAsi KHCJIOTHI: CTpOEHHUE, PU3NUECKHEe W XMMHUYECKHE CBOMCTBA (CBOMCTBa, oOmue s
3.4 | kiacca KHCJIOT, peakius 3Tepu(UKaIym), onydeHue u npuMeneHre. CTeapuHoBast U OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX KMCIOT. Mblia
KaK COJIM BBICHINX Kap60HOBI)IX KHCJIOT, UX MOIOIICC HeﬁCTBHe
3.5 | Cnoxnbie 3pupbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ uaponmn3 cinokHbIX 3¢upoB. XKupsl. ['maponus sxupos. [Ipumenenne xxupoB. bronornyueckas poib 5KUPOB
VYrneBomsl: coctaB, KiacCHHKANUs YIIIEBOAOB (MOHO-, JW- W TONWcaxapuibl). [7oko3a — MpOCTEWIINA MOHOCaxapHj: OCOOCHHOCTH CTPOCHHS MOJICKYJIBI,
36 (dbm3mdeckne M XUMHUYECKHE CBOHMCTBA (B3ammopeiicTBue c ruapokcumaoM memu(ll), okmcieHne aMMHAYHBIM pacTBOpoM okcuma cepebpa(l), BoccTaHOBIECHHUE,
OpoKeHUE TITIOKO3bI), HAXOXKJICHHE B TPUPOJIE, MPUMEHEHHe, Ononmoruueckas poib. dorocuHTe3. PpyKkTO3a Kak M30MeEp TIIOKO3bl. Kpaxmai W Iemrono3a Kak
npupoaHbie TonuMepbl. CTpoeHUe Kpaxmalia v [eJUTto03bl. Pu3nueckre M XMMUYEeCKHE CBOMCTBA KpaxMaia (THAPOJIN3, KAUECTBEHHAS PEaKIUs C HOJIOM)
4 AzoTcoaepkaIye OpraHunIecKue COSTUHEHUS
41 AMHHOKHCIIOTHl Kak aMmdoTepHble OpraHudeckue coequHeHus. Du3nveckrne W XMMHYECKHE CBOWCTBA aMHHOKHCIOT (Ha TpuMepe MIMIUHA). bHomormdeckoe
3HaYCHUEe aMUHOKHUCIOT. [lenTu bt
49 Benku kak mpupoIHBIE BEICOKOMONEKYISIPHBIE COeAWHEHMs. [lepBruHas, BTOPUYHAS M TPETUYHAS CTPYKTypa OElKOB. XUMHYECKHUE CBOWCTBA OCIKOB: THIPOIIH3,
JICHATYpaIlnsl, KAYeCTBCHHBIC PEaKIHK Ha OEITKU
5 BBICOKOMOITIEKYIISIpHBIC COSTTHEHUSI
51 OCHOBHBIC IMOHATHSI XUMHUHU BBICOKOMOJICKYIISIPHBIX COCAMHCHHN: MOHOMED, MOJMMEp, CTPYKTYPHOE 3BEHO, CTEIEHb MOTMMEPU3AIlUH, CPEIHSIS MOJEKYIIpHas Macca.
OCHOBHBIE METOJIbI CHHTE32 BRICOKOMOJICKYJISIPHBIX COSTUHEHUI — MONMMEPU3aIisl U TIOJIMKOHICH CAIIHS
59 JKCrepUMeHTAITbHBIE METO/IBI U3YyUCHHUS BEIICCTB M MX MPEBPAILCHUN: 03HAKOMJICHUE ¢ 00pa3iiaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

[Tony4yeHne CHHTETHYECKOTO KayuyKa M PE3HHBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI51 YUEHUKA
Xumus. 10 kimacce/ O. C. IN'abpuensin, U. IT'. Octpoymos, C. A. CnankoB. M3narensctBo «JIpodar.

METOANYECKHUE MATEPUAJIBI IJI51 YUUTEJIA

N 0 B~ W

. Xumus. 10 knacc. Yueonuk (aBropet O. C. 'abpuensH, U. I'. Octpoymos, C. A. Cnaakos).

. Meroauueckoe mocodue. 10 xinace (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, U. B. AkxcéHopa).

. [Iporpamma kypca xumun uist 8—11 kinaccoB 00I1eo0pazoBaTelbHbIX yupexaeHui (apropel O. C. 'abpuensn, C. A. Cnaakos).
. Pabouas Terpans. 10 kiacc (aBropst O. C. ['abpuensu, C. A. CinaakoB).

. Opranuyeckas XUMHs B TeCTax, 3a7a4ax U ynpaxuHenusx. 10 kmacc (aBropst O. C. I'abpuensn, U. I'. OctpoymoB).

. DnektpoHHast opma yueOHUKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. Poccuiickas anekrponHast mkona. - https://resh.edu.ru/

. "Anmxumuk" - http:/alhimik.ru

. Kypuan «Xumus u sxu3Hb»10 - https://hij.ru/

. [Tonbopua aurepaTypsl mo xumuuio - http://c-books.narod.ru/

Kypuan " 1 cenrsops” - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons
. COOpHUK CTaTel 0 XMMHYECKUX DIIEMEHTaX, HIUTFOCTPHPOBAHHBIN OMMMCAaHKEM dKcIiepuMeHToB. -http://www.periodictable.ru

CAUTBHI:

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons



