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NOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma mo npeamery «Xumus» s 11 knacca coctaBieHa Ha OCHOBE:
- ®enepanbHOl 00pa30BaTENFHON MPOrpaMMBbI cpenHero odmero oopasosanus ot 18.05.2023 Ne371
- depepanbHOTO TOCYAAPCTBEHHOI0 00pa30BaTEIBHOTO CTaHAapTa CPEeaHero oomero oopasosanus (yTB. mpruka3zoM MunuctepcTBa oOpa3oBanus U Hayku PD ot 17 mas 2012 r. Ne
413) c usmenenusiMu Ha 12 aBrycra 2022 1.
- [Ipuxaza Munnpocsemieaus: Poccun ot 09.10.2024 Ne 704 «O BHeceHUM M3MEHEHUN B HEKOTOPHIE MpHUKa3kl MUHUCTEpCTBA mpocBelieHus: Poccuiick oit demepariu, Kacaronuecs
(denepaNbHBIX  00pa30BaTEIbHBIX  NPOrpaMM  HAa4yaJbHOrO  0O0IIero oOpa3oBaHHUs, OCHOBHOTO OOIIEro oOpa3oBaHUST M CPEAHEro  o0mero  o0pa3oBaHUs»
(3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)
- [Ipukaza MunucrepctBa npocsemenus Poccuiickoit @enepanym ot 8 oktsaops 2025 r. Ne 729 «O BHeceHWH M3MEHEHHUH B HEKOTOpBIE MPHKa3bl MU HUCTEPCTBA MPOCBELICHUS
Poccuiickoit denepanuu, kacaromuecs: GenepaibHbIX 00pa30BaTeIbHBIX MPOrpPaMM HavajdbHOrO 00IIero o0pa3oBaHMs, OCHOBHOTO OOIIEro oOpa3oBaHUs U CPEAHEro OO0IIero
00pa3oBaHMN.
- [Ipukasza Munnpocsemenust Poccun ot 10.11.2025 Ne 808 O BHeceHHHN W3MEHEHUN B HEKOTOPBIE MMPHUKa3kl MUHUCTEPCTBA mpocsenieHus: Poccuiickoit @exepaliu, Kacaronpecs
(denepabHBIX 00pa30BaTEILHBIX TPOrPaAMM HAYaJILHOIO 00IIero 00pa30BaHus, OCHOBHOIO 00IIero 00pa3oBaHus U CPEAHEr0 00IIero o0pa3oBaHu
- [Ipuka3a Munnpoceemenus: Poccuu ot 08.05.2026 Ne 316 «O BHeceHun u3meHeHull B [1opsok opraHu3aiuy U OCYIIECTBICHUs 00pa30BaTeIbHON JACITEIBHOCTH 110 OCHOBHBIM
0011e00pa3oBaTeNbHBIM IIPOrpaMMaM - 00pa30BaTeIbHBIM MPOrpaMMaM HavyallbHOTO OOIIEro, OCHOBHOT'O OOIIEro W CpPeaHero oOINero o0pa3oBaHMUsl, YTBEPIKJICHHBIA MPUKA30M
MununcrepctBa npocsenienns Poccniickoit @eneparium ot 22.03.2021 Nel15»
- OcHOBHOM 00111€00pa30BaTENbHON pOrpaMmbl cpenHero oobiiero oopasosanus MAOY Yeppuinesckoit COILI
- Yuebnoro miana ¢umana MAOY Yepsumerckoit COI «Axusiporckas COILl», yrBepskaeHHoro npukasom aupekropa Tpodumoroii C.A. or 29.08.2026 roma Ne 127-O/1 u
cormacoBanHoro 28.08.2026 roga Ha 3acenanuu Ynpasismomniero coera MAOY Uepsumesckoit COLL mpotokom Nel2
- [Iporpammer Boctimrarust MAQOY UYepsumerckoit COILL

OcHOBY MOIX0JI0B K pa3paboTKe MPOorpaMMBbI IO XUMHH, K OTIPENIEIEHUIO O0IIEH CTpaTerun

OcHOBY TOIXOZ0OB K pa3padOTKe MpOrpaMMbl MO XMMHHU, K ONPENENeHUI0 OOIIel cTpareruyl oOydeHHs, BOCIIUTAHUS M Pa3BUTHS OOYYarOIIMXCS CPENCTBAMH y4eOHOTO
npenMera «Xumus» st 10—11 xmaccoB Ha 6a30BOM YpOBHE COCTaBIIIM KOHIENTYyanbHBIC TOokeHnss PI'OC COO o B3anM000yCIOBIEHHOCTH IEIICH, COACPKAHUS, PE3yIbTaTOB
00y4eHus ¥ TpeOOBaHUH K YPOBHIO ITOATOTOBKH BBIIIYCKHUKOB.

Xumuueckoe 00pa3oBaHME, IOIyYyaeMO€ BBITYCKHHKAMH O0Le00pa30BaTENbHON OpPraHU3alUM, SBJSIETCS HEOThEMJIEMOM 4YacThl0 HX 00pa3oBaHHOCTU. OHO CIIyKUT
3aBEPILIAIOIIMM JITAIIOM pEeaJU3ald Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYLIMX LEIOCTHONH CHUCTEME XMMHYECKOro 00pa3oBaHMsA. OTU
LIEHHOCTH KACalOTCs TO3HAHUS 3aKOHOB IPUPOIBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YEIOBEKa, a TAKXKE KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY
3I0POBBI0 U MPUPOIHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydyaroIMXCsi HA YPOBHE CpeqHero olmero o0pa3oBaHMs CPEACTBAMHU YUEOHOrO IpeaMmera «XUMHsD»,
coZiep’)KaHUE U IMOCTPOCHHUE KOTOPOTrO OMPEIETICHBI B IPOrpaMMe 10 XUMHUHU € YU€TOM clielu(UKA HayKd XUMHHM, e€ 3HAUEeHHs B MO3HAHUU NPUPOIBLI U B MATEPUAIBHON >KU3HU
0011ecTBa, a TaKKe ¢ y4ETOM 00IIKX Lesell ¥ NPUHIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHIE CUCTEMBI CpeiHero oduiero oopazosanus B Poccuiickoit denepanui.

XUMHUSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UIPAeT O0COOYIO POJIb B COBPEMEHHOW LMBUIIM3ALNH, B CO3JaHUM HOBOH 0a3bl MaTepHalbHON KyabTypbl. OHa BHOCHUT CBOU
BKJIaA B (JOPMHUPOBAHME PALIMOHAIBHOI'O HAYYHOI'O MBILUICHHS, B CO3/aHUE LETIOCTHOTO MPEACTABICHUS 00 OKPY)KAIOLIEM MHUpE KaK O €IUHCTBE IIPUPOJIbI U YEIO0BEKa, KOTOPOE
¢dopMupyercs B XUMHM Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHpPa, OCO3HAHMS B3aWMOCBSI3U MEXKIY CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU H
BO3MOKHBIMH O0JIACTSIMU IIPUMEHEHUSI.

TecHO B3aMMOIEHCTBYS ¢ IPYTUMH €CTECTBEHHBIMHM HAayKaMH, XUMUSI CTajla HEOThEMJIEMON 4aCThI0 MUPOBOH KyJIBTYPbI, HEOOXOIUMBIM YCIOBHEM YCIIELIHOI'O TPYAA U KU3HH
Kax1oro uieHa oOmectBa. CoBpeMEHHasi XMMHsI KaK Hayka CO3MAATEelIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHMH HampaBjeHa HA pPELICHHE IT00ajibHBIX HNPOOJIEM YCTOHYHBOIO
Pa3BUTHA YEIOBEUECTBA — CBIPHEBON, YHEPIETUUECKOM, ITUILEBOH, IKOJIOIHYECKON 0€30MaCHOCTH M OXPaHBI 3J0POBbSL.

B coorBerctBuM ¢ OOIMMM LEISIMH M NPUHLUIIAMH cpenHero oOmiero oOpa3oBaHusi copepskanue mnpeamera «Xumusp» (10—11 xiaccbl, 0a30BbId ypOBEHb H3y4YCHUS)
OPMEHTHPOBAHO MNPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYYAIOIIMXCS, HEOOXOOUMYI0 MM MJISl BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO
BKITIOUEHHSI B KM3Hb COLIMYMa, IPOJIOKEHHS 00pa30BaHMs B Pa3IMYHbBIX 00JIacTsX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.



CocraBnsomuMu peaMeTa «XUMHUsDy SIBISIIOTCS 0a30Bble Kypebl — «Opranudeckas Xumus» 1 «OO0Imas 1 HeopraHuyeckass XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COJepIKaHuUs
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKW: CHCTEMa 3HAHHWH MO HEOPraHWYEeCKOW XMMHUU (C BKIIOUEHHEM 3HAaHWN M3 0O0LIel XMMUHM) U OpraHudeckor xumuu. PopMupoBaHUe
JAHHOW CHUCTEMBbl 3HAHUH MPHU M3YYCHUH IpeaMeTa 00ecreyrBacT BO3SMOKHOCTh PACCMOTPEHHsI BCETO MHOI000pasusl BEIIECTB HA OCHOBE OOILIMX IMOHSTHH, 3aKOHOB U TEOPUH
XUMHH.

Crpykrypa conepxkanus KypcoB — «Oprannueckas xumusi» U «O0mmas 1 HeopraHudeckasi XuMus» copMupoBaHa B IporpaMMme M0 XMMUU Ha OCHOBE CUCTEMHOTO MOIX0/a K
M3yUYeHHIO yueOHOro MaTepuaia u 00yCIIOBIIeHa HCTOPUYECKA 000CHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONMpPEeNEHHBIX TEOPETHYECKUX YPOBHX. Tak, B Kypce OpraHuuecKOH XUMUH
BEIIECTBA PACCMATPHUBAIOTCSA HAa YPOBHE KJIACCHUECKOW TEOPUM CTPOEHMsI OpPraHMYECKHX COEAMHEHMH, a TakkKe Ha YyPOBHE CTEPEOXMMHUYECKHX M JIEKTPOHHBIX MPEACTABICHUN O
crpoernn BemiecTB. CBelneHus o0 M3ydaeMbIX B Kypce BeUIECTBaX JAIOTCS B Pa3BUTHU — OT YIJICBOAOPOJOB JI0 CIOKHBIX OHMONOTMYECKM aKTHBHBIX cOoeqUHEHUH. B Kypce
OPTaHMYECKOH XMMHU IIOJy4aroT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOIO OOIIEro oOpa30BaHHUs IepPBOHAYAIbHBIC TMPEACTABICHUS O XHMHUYECKOH CBS3H,
KJ'IaCCI/I(I)I/IKaI_[I/IOHHI)IX IMpr3HaKax BEHIECTB, 3aBUCUMOCTHU CBOMCTB BCUICCTB OT UX CTPOCHUS, O XUMHYECKOMN peaKkuuru.

[Tos HOBBIM yIJIOM 3peHHS B TpenMere «XUMHs» 0a30BOr0 YpOBHS pacCMaTpUBAETCSl M3y4YeHHBIH Ha YPOBHE OCHOBHOTO OOIIEr0 oOpa30BaHUSI TEOPETHUECKUH MaTepuan u
q)aKTOJ'IOI‘I/I‘IeCKI/Ie CBCICHHUA O BEHICCTBAX U XUMHYECKOMN peaKkunu. TaK, B HaCTHOCTH, B KypC€ <<O6H.[3$I 1 HCOpTraHU4YCCKasaA XUMUA» O6y‘-IaIOHII/IMC$I MpeaoCTaBJIACTCA BO3MOXKHOCTD
OCO3HATh 3HAYEHHE MEPUOJIMYECKOr0 3aKOHA C OOIIETEOPETHUECKMX M METOJIOJOTHYECKUX IMO3MIHN, TITy0XKe MOHSITh UCTOPHUYECKOe M3MEHEHHE (YHKIMA 3TOro 3aKoHa — OT
0000maromei 10 00BSCHSIIONIEH U TPOrHO3UPYIOIIEH.

EZII/IHaSI cucTeMa 3HAaHUM O Ba)KHEHIIINX BEUICCTBaxX, NX COCTaBC, CTPOCHUMU, CBOMCTBAaxX 1 MPUMCHEHNH, a4 TAKXKEC O XMMUUYCCKUX PCAKIHAX, X CYHTHOCTH M 3aKOHOMEPHOCTAX
MpOTEeKaHusT AomoiHseTcss B kKypcax 10 m 11 kmaccoB 3jeMEHTaMHU COJEp)KaHMs, WMEIOMUMA KyIbTYPOJIOTUUECKAN W TPHUKIATHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT
ITOHMMAaHUIO B3aUMOCBA3U XUMUHU C APYTUMU HaAYKaMHU, PaACKPBIBAOT eé PpOJIb B IMO3HABATEIILHON 1 HpaKTH‘IeCKOﬁ JACATCIIPHOCTH YCIIOBCKA, CHOCO6CTBYIOT BOCIIUTAHWUIO YBAXKCHUS
K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTHUECKUX MPUIOKEHUH XUMHH, TIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W TMYHOCTHO 3HAYMMBIX MTPOOIeMax,
CBA3aHHBIX C XI/IMI/ICI‘/‘I, KPUTUYCCKHU OCMBICIIMBATDH I/IH(l)OpMaHI/IIO n TIPUMCHATDH eé U1 IIOITOJIHCHU S 3HaHI/II71, pemI€HuA MHTCIUICKTYAJIbHBIX W OSKCHIEP UMCHTAJIBHBIX
HCCIIeIOBATENIbCKUX 3aJady. B menom cozgepskaHue yueOHoro mnpeamera «XUMHUsD» JAaHHOTO YPOBHS H3YyYEHHUS OPUEHTHPOBAHO Ha (GOpPMUpOBaHUE Yy OOy4aroluxcs
MHUPOBO33PEHYECKOIl OCHOBBI sl IOHUMaHUsI GHiIocOPCKUX UeH, TaKUX KaK: MaTepUuajbHOE €AMHCTBO HEOPraHMYECKOr0 M OpPraHMYeCKOro MHpa, OOYyCIOBIEHHOCTb CBOICTB
BEILECTB UX COCTABOM U CTPOECHHEM, [103HABAEMOCTb IPUPOJHBIX SIBIEHUH IyTEM HKCIIEPUMEHTA M PELICHHs] NPOTUBOPEUUH MEXIY HOBBIMHM (PaKTaMH U TEOPETUUECKUMHU
[IPEANIOCHUIKAMH, OCO3HAHUE POJIM XUMHHU B PEILIEHUH YKOJIOTMYECKUX MTPOOJIeM, a TaKkKe Npo0IeM cOepeReHus SJHEPreTHUECKUX PECYPCOB, ChIPh S, CO3/IaHMUsI HOBBIX TEXHOJIOTHH U
MaTepHasoB.

B nnane pemreHust 3aad BOCIIUTAHUS, PA3BUTHSI M COLMAIM3ALUN OOYYAIOIIMXCS MPHUHSITHIE MPOrpaMMON 10 XMMHHU MOAXObl K ONPEIETICHUIO CONEPIKAHUS U MOCTPOCHUS
peaMeTa MperycMaTpuBaloT (GOPMUPOBAHME YHUBEPCAJIBHBIX YYEOHBIX ICHCTBHUM, MMEIOMIMX 0a30BOE 3HAYCHUE ISl Pa3iM4YHBIX BHUJOB JEATEIBHOCTH: PEIIEHUS HpoOiieM,
[IOMCKa, aHanu3a U 00paboTku HMHPOpPMALUH, HEOOXOAWMBIX AJSl MPUOOPETEHMs ONbITA MPAKTUYECKOW M HCCIEIOBATENIbCKON AEATENbHOCTH, 3aHMMAIOLIEH Ba)KHOE MECTO B
[IO3HAHUH XMMHHU.

B mpaxtuke npenopaBaHus XUMHM KaK HAa yPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, TaK U HA YPOBHE CPEIHEro OOLIEro oOpa3oBaHus, IPH ONPENEICHUH COACPKATEIbHON
XapaKTePUCTUKHU LieJIeH M3yueHHs IpenMeTa HarpaBleHHEM IEpBOCTEIEHHON 3HAUYMMOCTH TPAAMLHOHHO NMPU3HAETCS (POPMHUPOBAHME OCHOB XMMMYECKOW HAyKH Kak 0OJacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUUECKON AEATEIbHOCTH YeIOBEKa M KaK OAHOTO U3 KOMIIOHEHTOB MHMPOBOW KyJIbTypbl. C METOAMYECKOW TOYKH 3PEHUS TaKOH MOAXOH K
OIIPEIETICHUIO 1IeJIel N3yUEeHNUs IPEIMeTa SIBJISIETCSl BIIOJIHE ONPaBAAHHBIM.

CornacHo TaHHOW TOYKE 3pEHHUS TJIABHBIMH IEIISIMU U3yYeHUs TIpeaMera « XuMush» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBIsFOTCS:

- (hopMupOBaHUE CHCTEMbl XMMHUYECKMX 3HAHWH KaK Ba)KHEHUIIEH COCTaBISIONIE €CTeCTBEHHO-HAYYHOW KAapTHHBI MHpPA, B OCHOBE KOTOPOH JIeXKAT KIFOYEBBIC ITOHSTHS,
(dbyHaaMeHTaJIbHbIE 3aKOHbBI U TEOPUHM XUMUHU, OCBOCHHUE S3bIKAa HAYKH, YCBOGHHE M IOHUMaHKE CYIIHOCTH JOCTYIHBIX 0000LIEHNH MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIICHUE
C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

- ¢popMupOBaHKE U PA3BUTHE MPEICTABICHUI O HAYYHBIX METOAAaX IMO3HAHMUS BEILECTB U XMMUYECKUX PEaKLUi, HEOOXOAUMBIX sl P OOPETEHUsI YMEHUI OpUEHTHPOBATHCS B
MUPE BELIECTB ¥ XUMUYECKUX SIBJICHUH, UMEIOLINX MECTO B IIPUPOJIE, B IPAKTUYECKON U MOBCEAHEBHOMN JKHU3HHU;

- pa3BUTHE YMEHHUH U CIIOCOOOB AEATENBLHOCTH, CBSI3AHHBIX C HAOJMIOAEHHEM U OOBSICHEHMEM XHMHUYECKOTO SKCIEPUMEHTa, COOII0IEHUEM NpaBuJl 0€30MacCHOr0 OOpaIlIeHHs ¢
BEIIIECTBAMU.

Hapsny ¢ atum, conepxarenbHas XapaKTepUCTHKA Lieled M 3ajJad M3y4eHHs IpeAMeTa B IIporpaMMe M0 XMMHHM YTOYHEHAa M CKOPPEKTHPOBAHA B COOTBETCTBMM C HOBBIMHU
MPUOPUTETAMH B CHUCTEME CpeaHero odmiero ooOpazoBanus. CerofHs B MNpernojaBaHUM XUMHUHM B OOJNbIIEH CTENEHHW OTAAETCS NMPENNOYTEHHE MPAKTHYECKOH KOMITOHEHTE



cofiepkaHusl OOydeHHs, OpPUEHTUPOBAHHOM Ha TMOJTrOTOBKY BBIIMYCKHHMKA 00IIe00pa3oBaTeNbHON OpraHU3alliy, BJaJCIOIIEr0o He HAaO0OpOM 3HaHWH, a (QYHKIHOHAJIHHOH
IPaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMU aKTUBHOT'O MOJTyYCHHUSI 3HAHUN ¥ TPUMEHEHHSI X B PEAIbHON JKU3HU JUIS PEHICHUS TPAKTUYSCKUX 3ajad.

B cBsi3u ¢ 5THM NpU M3YyUeHUH TIpenMeTa « XUMUsD TOMUHUpYIolIee 3HaUeHHE TPUOOPETAIOT TaKKUe LEeIH U 3a/1a4H, KakK:

- aganTanvs oOy4aroIMXCS K YCIOBUSIM JMHAMHYHO pa3BUBAIOIIErocs Mupa, (HOPMHPOBAHHE HHTEIUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30OBaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSTHIO IPAMOTHBIX PEIICHHI B KOHKPETHBIX JKU3HEHHBIX CUTYAIMSX, CBA3AHHBIX C BEIIECTBAMH M UX MTPUMEHEHUEM;

- (opmupoBanue y oOydaromuxcsi KIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIETCHIIMI), HMEIOIMX YHUBEPCAIbHOE 3HAUCHHE JUIS PAa3IMYHBIX BHJIOB JCSTEIBHOCTU: PELICHHS
mpo0iieM, MOKMCKa, aHannu3a 1 00paboTKH MH(OPMAIMK, HEOOXOJUMBIX JIJIsl TPUOOPETEHHUST ONbITA JEATENLHOCTH, KOTOpas 3aHUMAeT Ba)XKHOE MECTO B IMO3HAHWU XMMHUH, a TAKKE
JUISL OLICHKH C TTO3UIIMK YKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIHSHUS BEUIECTB M XMMUYECKUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPEy;

- pa3BUTHE MMO3HABATEILHBIX WHTEPECOB, MHTCIJICKTYAILHBIX W TBOPUYECKUX CIIOCOOHOCTEH OOydalomMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpETaTh HOBBIE 3HAHUS I10
XMMUHU B COOTBETCTBUHU C XM3HEHHBIMH MOTPEOHOCTSIMH, MUCIIOJIL30BATh COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUU JUIsl [TOMCKA W aHaln3a Y4eOHOW M HaydHO-TIOMyJISPHOM
WH(POPMAITUH XUMHUYECKOTO COIePIKaHMS;

- (QopMupoBaHHWE W pa3BUTHE Y OOYYAIOUIMXCS ACCOIMATHBHOIO M JIOTHYECKOrO MBIIIICHUS, HAOI0JaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOJIMMBI, B YaCTHOCTH, MTPH TUIAHUPOBAHUH U MPOBEJCHUH XUMUYECKOTI'0 IKCIIEPUMEHTA;

- BOCIIUTaHHE Yy OOydJarommxcs yOeKIEHHOCTH B TYMaHUCTUYECKOW HAMPABICHHOCTH XHMHUHW, €€ Ba)KHOH POJIM B PEUICHUH IIOOANBHBIX MPOOJIeM pPalrOHAIBHOTO
MIPUPOJIOIONIL30BAHMS, TIONIOTHEHHSI YHEPTETHUECKUX PECYPCOB U COXPAHEHUs IPUPOTHOTO PABHOBECHSI, OCO3HAHMSI HEOOXOJJUMOCTH OEpEKHOTO OTHOIICHUS K IIPHPOJIE U CBOEMY
3JI0POBBIO, & TAKKE IPUOOPETEHHS OIBITA NCTIOJIb30BAHMUSI TIOJIYYEHHBIX 3HAHWUH JUISI IPUHSTHS TPAMOTHBIX PEIICHUH B CUTYAIHSIX, CBS3AHHBIX C XUMHUYECKUMH SIBJICHUSIMH.

B yuebnom 1utane cpeanero o0miero oopazoBaHUs MpeIMET «XUMUM» 0a30BOr0 YPOBHS BXOIUT B COCTaB MpeAMeTHOW obmacth «EcTecTBeHHO-Hay4yHBIE IPEAMETHD. Yncio
9acoB, OTBEAEHHBIX JIJIST M3YUCHHS XUMHUH Ha Oa30BoM ypoBHE 10 kiacca cpemHero obmiero odpasoBanusi, coctarisier 34 gaca (1 gac B Hezmelnmo).

JefATeILHOCTD YUUTEJISI ¢ Y4E€TOM MPOrpaMMbl BOCUTAHHUS

I'paxknanckoe BocliUTaHue ($hopMUPOBATH POCCUICKYIO TPAXKIAHCKYIO HIACHTUYHOCTD, PUHAIICKHOCTE K OOIIHOCTH IpaxkaaH Poccuiickoit denepannu, K HApoIy
Poccuu kak HCTOYHHUKY BJIACTH B POCCHICKOM rocyIapcTBe U CyOBEKTY THICAUEICTHEH POCCHICKON TOCYAapCTBEHHOCTH, U3YUCHUE U

YBa)KEHHE TIPaB, CBOOO U 00s13aHHOCTEH TpakaanuHa Poccuun

ITaTpuoruueckoe
BOCTINTAHHE

BOCITUTHIBATH JTFOOOBH K POJHOMY Kpato, PonmuHe, cBoeMy Hapoy, yBaKeHHE K IPYTUM HapojaaMm Poccnu; rctoprdaeckoe MpocBeIeHue,
(hopMupOBaHHE POCCHUIICKOTO HAITMOHATHHOTO MICTOPUIECKOT'0 COBHAHUS, POCCHACKON KYIbTYPHON MASHTHYHOCTH

JyXOBHO-HPaBCTBEHHOE
BOCIIUTaHUE

BOCTIMTHIBATH HA OCHOBE TyXOBHO-HPAaBCTBEHHON KyIbTYpHI HapoJoB Poccnu, TpaAuIIMOHHBIX peduruii HapomoB Poccnn, hopMupoBanue
TPAIUIIMOHHBIX POCCHHCKUX CEMEHHBIX IIEHHOCTEH; BOCITUTAHUE YECTHOCTH, TOOPOTHI, MIIIOCEPINS, COMTEPEKNBAHMS, CIIPABEIITNBOCTH,
KOJJIEKTUBU3MA, APYXKEFO0HS 1 B3AUMOITOMOIIN, YBYKEHISI K CTApPIINM, K TaMSTH IPEAKOB, X Bepe U KYJIbTYPHBIM TPAIUIHSIM

DCTETHUECKOE BOCITUTAHUE

(hopMUPOBATH ICTETHUECKYIO KYIBTYPY Ha OCHOBE POCCHIICKUX TPaIUIIOHHBIX TyXOBHBIX IEHHOCTEW, MPHOOIIATh K JIydIIMM 00pa3nam
OTEYEeCTBEHHOT0 U MHPOBOTO HCKYCCTBa

dusnyeckoe BOCIIUTAaHUE

(hopMupOBaATH KyIBTYPY 30POBOTO 00pa3a KU3HU F SMOIIMOHAIHFHOTO OJIArOMONTYYHsI — Pa3BUBATH (PU3HUECKHE CIOCOOHOCTH C YIETOM
BO3MOYKHOCTEH M COCTOSIHHSI 3/10POBBsI, HABBIKOB O€30ITaCHOT0 MOBE/ICHHUS B MPUPOTHON M COLMATIBHON Cpee, YPe3BhIUAHBIX CUTYAIMIX

TpynoBoe BocnuTaHue

BOCIIUTBIBAThH YBaKEHHE K TPYAY, TPYAAIIUMCS, pe3ysibTaTaM Tpyaa (CBOEro U APYTUX JIFO/EH), OpUEHTaLus Ha TPYIOBYIO JeATEIbHOCTD,
MoJy4eHHne Mpodeccuu, TMYHOCTHOE CAMOBBIPAYKEHUE B TPOAYKTUBHOM, HPABCTBEHHO IOCTOHHOM TPYZAE B POCCHICKOM OOIIECTBE, Ha
JOCTHKEHHU € BBIAAIOLINXCS PE3YJIbTATOB B MPO(GECCHOHATBHON e TENbHOCTH

DKOJIOrMIeCKOE BOCITMTAHUE

(hopMHPOBATh SKOJIOTMUYECKYIO KYIbTYpPY, OTBETCTBEHHOE, OepeXHOE OTHOIIEHHUE K IPUPOJIE, OKPYKaIOIIeH cpelie Ha OCHOBE POCCUHCKUX
TPaJULHUOHHBIX JYXOBHBIX IEHHOCTEH, HABBIKOB OXPAaHBI, 3aIIUTHI, BOCCTAHOBIICHHS IPUPO/IBI, OKPYKAIOLIEH CPEIbI

Bocnuranue nennocten
Hay4HOI'O IIO3HAHUS

BOCIIUTBIBATH CTPEMJICHUC K IIO3HAHUTO cebs u Apyrux HIOI[eﬁ, IpUupoabI U O6I].[eCTBa, K IIOJIY4YCHUTIO 3HaHPII>i, Ka4yCCTBCHHOI'O O6pa3OBaHI/I$I
C yqer OM JIMYHOCTHBIX UHTCPCCOB U 06II_IGCTBCHHLIX HOTpeGHOCTeﬁ.




COJAEPXKXAHUME YYEBHOI'O ITIPEJMETA
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckre OCHOBBI XUMHUH

XUMHYeCKU# dneMeHT. AToM. SIapo aTtoMa, H30TOIBbL. DNIEKTPOHHAsE 000I0YKa. DHEPreTHYeCKUe YPOBHH, MMOJYPOBHU. ATOMHBIC OpOUTalH, S-, P-, d- 31eMeHTbl. OcOOCHHOCTH
pacrpeeneHus JIEKTPOHOB MO OPOUTAIISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUO0B. IINEKTPOHHAS KOH(UTYpAIHs aTOMOB.

[Tepuomuueckuii 3axon u llepuomnueckas cucrema xumudeckux snemeHToB [[. M. MenaeneeBa. CBs3b MEpHOIUYECKOrO 3aKoHA U [leprogudeckoil CHCTEMBI XUMHUYECKUX
anementoB J[. V1. MeHaeneeBa ¢ cOBpeMEHHOH TeOpHeil CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHYECKHX HSJIEMEHTOB M 0Opa3yeMbIX MMHU MPOCTBIX H
CJIO’KHBIX BEIIECTB IO TpyIIaM U eproaaM. 3HaueHHEe MepuoIMIeCKOro 3aK0OHa B Pa3BUTHH HAYKH.

CrpoeHue BenecTBa. XUMUYECKas CBsI3b. BHUIIBI XUMUUECKOH CBSI3M (KOBAJICHTHASI HEMOJSIPHAS U MOJISIpHAS, MOHHAS, MeTaJutndeckas). MexaHu3Mbl 00pa3oBaHHs KOBaJICHTHON
XUMHYECKON CBA3M (OOMEHHBIN U IOHOPHO-aKIENTOPHBIN). Bogopoanast cBsi3b. BaneHTHOCTh. DnekTpooTpUIaTenbHOCTh. CTeneHb OKncieHna. VIOHbI: KaTHOHBI M aHHOHBI.

BerectBa MONEKyIIpHOT0 M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. T HITbl KPUCTAIUTMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT TUIIA
KPUCTaJUIMYECKON pELIETKY.

[lonsartre o aucniepcHBIX cucTeMax. MIcTHHHBIE M KOJUTOWTHBIE pacTBOPBL. MaccoBasi 10115 BEIIECTBA B PaCTBOPE.

Knaccudmukarms HeopraHndeckux coequHeHnid. HoMeHkiaTypa HeopraHW4ecKnx BemllecTB. | 'eHeTnyeckas CBS3b HEOPTAaHWYECKHUX BELIECTB, MPUHAMISKANNX K Pa3INIHBIM
KIIaCCaM.

Xumuueckas peakius. Kiaccnpukanus XHUMUYECKHX pPEAKIMid B HEOPraHWYECKOW W OpPraHMYeCKOW XMMHHU. 3aKOH COXPaHEHHs MacChl BEIIECTB, 3aKOH COXPaHCHUS U
MIPEBpAIIEHUS YIHEPTUN TIPU XUMUYECKUX PEaKIUAX.

CkopocTh peaknuu, e€ 3aBUCHMOCTh OT Pa3Nu4YHbBIX (akTtopoB. OOpaThMble peaknMu. XUMHUYEcKoe paBHOBecrue. (DakTophl, BIHUSIONIME HA COCTOSHHE XUMHYECKOTO
paBHoBecud. [Ipuniun Jle [Matense.

OnekrponutHyeckas quccouuanys. CUibHbIE U ciiadble 37eKTpoauThl. Cpena BOIHBIX pacTBOPOB BEILECTB: KUCIasd, HEUTpalbHasl, IIe10uHasl.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUH.

OKCIepuMEHTalbHbIE METO/bl M3Y4YEHHUS BEIIECTB U UX IpeBpallleHuil: neMoHcTpauus Tadimuu «llepronudeckast cucrema xumuueckux viemeHtos [[. VM. Menneneesay,
U3ydeHHE MOJeNel KPUCTATMYECKUX PEHIETOK, HAOMIOJeHHE M ONMCAaHUE JEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHHE MEPOKCHIA BOJAOPOJAa B NPHCYTCTBUH
KaTalu3aTopa, ONPEAEIECHUE CPelbl PACTBOPOB BEIIECTB C ITOMOLIbI0 YHHUBEPCAIBHOIO MHIAMKATOPA, PEaKIMU MOHHOIO OOMEHa), IPOBEACHHUE NP aKTUIeCKOH paboTel «BrnusHue
Pa3nUYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKkmum.

PacuérHele 3amaun.

Pacuérel o ypaBHEHNAM XHMHYECKHX PEAKLUI, B TOM YUCIIE TEPMOXUMHUUECKUE PACUETHI, PACUETHI C HCIIONB30BAaHUEM MTOHATHS «MACCOBAst NOJ S BEIIECTBAY.

Heopranuueckast xumus

Hemerannel. Tlonoxxenne HemeramnoB B Ilepmommueckoit cucreme xumuuecknx dnmemeHToB [l M. MenneneeBa m 0COOEGHHOCTH CTpoeHHsS aToMoB. Du3ndeckne CBOMCTBa
HEMETaJUIOB. AJUTOTPOIHSI HEMETAIUIOB (Ha MpUMepe KUCIopoa, cephl, Gocdopa u yriaepona).

XUMHUYECKUE CBOICTBAa BaXHEHIINX HEMETAJUIOB (IajIOT€HOB, Cephl, a30Ta, ¢ocdopa, yraepoaa U KpeMHHUS) U MX COCOUHEHUH (OKCHIOB, KHCIOPOACOAECPIKALIMX KHUCIOT,
BOJIOPO/THEIX COCMHEHUN).

[IpuMeHeHuE BaXKHENIINX HEMETAJIIOB U UX COCOUHEHU .

Meramnsl. [lonoxxenne meramios B Ilepuonnueckoii cucteme xumuueckux 3iemenToB . M. MenneneeBa. OcOOEHHOCTH CTPOECHUS IEKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB.
Oobmue pusngeckue cBoicTBa MeTauioB. CIulaBbl METAIOB. DNEKTPOXUMHYECKUN Pl HAIPSHKEHUH METaJuIoB.

XWUMHUYECKHEe CBOMCTBA BKHEUIIINX METAJUIOB (HATPHM, KA, KaIbIIUH, MarHHAM, aTFOMUHUHN, [IWHK, XPOM, JKEII€30, MEJIb) U UX COSITUHEHHIA.

Oo6mmue criocoObl Moay4eHus: MeTayuioB. [IpiMeHeHne MeTayuIoB B OBITY M TEXHUKE.

OKcHepruMeHTalbHbIE METO/IbI U3YUEHHS BEIIECTB M MX IPEBPAIICHUN: N3y4eHHe KOJUIEeKUnU «MeTabl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PELICH He SKCIIEPUMEHTAIbHBIX
3a1a4, HAOJIOEHHE W ONKMCaHUe JIEMOHCTPALMOHHBIX M Ja0OpaTOPHBIX OIBITOB (B3aMMOJCHCTBHE T'MIPOKCHIA AlIOMHHHUS C PACTBOPAMHU KHUCIOT M LIENOdYei, KauyeCTBEHHBIE
peakuny Ha KATHOHBI METAJUIOB).

Pacuérnele 3amaun.



Pacuérel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OIHOIO U3 yYacTBYIOUIMX B PEAKIMU BEUIECTB, PACUETH MACCHI
(0oOBEMa, KONMUECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIIH OJJHO U3 BELIECTB HMEET IPUMECH.
XuMus H ;KH3Hb
Ponp xumum B obecrieueHMH SKOJIOTMYECKOM, SHEPreTHUECKOH M MUIEBOW Oe30MacHOCTH, Pa3BHUTUM MEAWUUHEBL [IOHSATHE O HAay4YHBIX METOJaxX MO3HAHHUS BEIIECTB U
XUMHUYECKUX PEAKIIUM.
[pencranenust 00 OOMMX HAYYHBIX IPUHIUIIAX TPOMBIIIIEHHOTO MOMYyYeHNsT BKHEHIINX BELIECTB.
UenoBek B MHUpPE BEIIECTB M MaTepUajoB: Ba)KHEMIIME CTPOUTENbHBIE MaTepHalibl, KOHCTPYKIMOHHBIE MaTepHalbl, KpPacKH, CTEKJIO, KepaMuKa, MaTepHaibl st
ANEKTPOHUKH, HAHOMATEPHAIIbl, OPTaHUIECKUE U MUHEPAJIbHBIC Y00 CHHS.
XuMus ¥ 370pOBbE YeNOBEKa: MPaBHiIa MCIOIb30BAHUS JICKAPCTBEHHBIX IMpenapaToB, MpaBuiia 0E30IMacHOrO UCIONB30BAHMS MPenapaToB ObITOBOW XUMHH B TIOBCEIHEBHOM
KU3ZHU
.Meoicnpeomemnvie cés3u.
Peanuzamus MeXnpeaMeTHbBIX CBSI3el MpH M3y4eHHH OO0IIel U HeopraHudeckoil xumun B 11 Kiracce ocymecTBiseTcs 4epe3 UCIOIb30BaHNE KaK OOIMX eCTECTBEHHO-HAyYHBIX
TIOHSTUHN, TaK U TOHATHH, SBISIOIUXCA CUCTEMHBIMU IS OTJAENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.
OOmmye ecTecTBEHHO-HAYYHbBIC IOHATHS: HAYYHbIH (pakT, THIlOoTe3a, 3aKOH, TEOpHWs, aHali3, CHHTE3, KIAacCH(UKAIUs, MEepUOJHUIHOCTh, HAOIIOACHUE, SKCIEPHUMEHT,
MOJIEIMPOBAaHNE, U3MEPEHHE, SBIICHHE.
@du3uka: Marepusi, dHEpPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, MOH, M30TOM, PAIUOAKTHBHOCTH, MOJIEKYyJa, ISHEPT€THYECKUH YPOBEHB, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, (PM3MUECKUE BETMUMHBI M SIMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.
Buonorus: knerka, opraHusm, sKocucrema, onochepa, Makpo- ¥ MUKPOIJIEMEHThI, BATAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.
I'eorpadusi: MuHepanbl, FOpHBIE IOPOJIbI, TIOJIE3HBIE HCKOIIAEMbIE, TOIIMBO, PECYPCHI.
TexHOMOrusA: XUMHUUYECKasi MPOMBIIIIIEHHOCTb, METAILTYPrHs, IPOU3BOICTBO CTPOUTEINBHBIX MATEPHAIIOB, CEIBCKOXO3SIMCTBEHHOE IPOU3BOICTBO, MUIIEBAs POMBIILIEHHOCTD,
(dapmManieBTH4ECKasi IPOMBIIUIEHHOCTh, IPOM3BOJACTBO KOCMETHYECKMX IIpernaparoB, IPOM3BOACTBO KOHCTPYKLHMOHHBIX MAaTEpUajoB, 3JIEKTPOHHAs IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTUU.

IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHI A ITPOTPAMMBI I[TO XUMIMWU HA BA3OBOM YPOBHE
CPEJHETO OBIIETO OFPAZOBAHUA
JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBmuBaer TpeOOBaHMS K pPE3YyNbTaTaM OCBOSHHS OOYYAIOIIMMHCS MPOTPaMM CpemHero ooOmiero o0pa3oBaHUs (JMYHOCTHBIM, METANpPEIMETHBIM |
npeaMeTHbIM). HayuHo-MeTomuueckoll OCHOBOW JUIsi pa3pabOTKH TUIAHMPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrPaMM CPEIHEro oOIIero oOpa3oBaHUs SBISETCS CHUCTEMHO-
JeSTEbHOCTHBII MOIXOI.

B cOOTBETCTBUH C CHCTEMHO-JCATEIFHOCTHBIM TOAX0J0OM B CTPYKTYPE JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeaMera «XUMHS» Ha YPOBHE CpeIHEro obIiero oopa3oBaHus
BBIJICTICHBI CIISIYIONINE COCTABIISIONIUE:

OCO3HaHHWE 00YYAIOIIUMHUCS POCCUICKON IPaXKAAHCKON HICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOTIPE/IEIICHHIO;

HAJINYHE MOTHBAIUH K 00YUICHUIO;

IENICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX I[EHHOCTEH U HCTOPUYECKUX TPATUINN 0a30BOI HAYKH XU MUH;

TOTOBHOCTh M CITIOCOOHOCTH O0OYUAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH NESITENBHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MIPUCYIIMMU IETOCTHON CHCTEME XUMHUYECKOT 0
o0pa3oBaHUs;

HAJNYHE MPABOCO3HAHUS SKOJOTHIECKOM KYJIBTYPhI H CIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH )KU3HCHHBIC TIIAHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XHMHUS» JOCTUTAKOTCA B CIUHCTBE YUCOHOW W BOCHHUTATEIBHOW JEATEIHHOCTH B COOTBETCTBHU C T'yMaHHCTHYCCKHUMH,
COIMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH M WJ€alaMHd POCCHICKOTrO T'Pa)KIaHCKOTro OO0INeCTBa, MPUHATHIMH B OOIECTBE HOpMaMH M NPaBUJIAMHU ITOBEICHUS,
CHOCOOCTBYIOIIUMH IPOIIECCAM CaAMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYarOIIUXCSL.



JIMYHOCTHBIC PE3YIBTATHI OCBOCHUS MTPEeAMETa «XUMUSD» OTPAXKAIOT COPMUPOBAHHOCTD OIBITA MIO3HABATEILHON W MTPAKTHYECKOHN JCATEIBHOCTH 00 yJaIONIMXCs TI0 Peaaru3aluu
MPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpa:kIaHCKOr0 BOCTIMTAHMS:

OCO3HAHUS O0YYAFOIIUMUCS CBOUX KOHCTHTYIIMOHHBIX MPaB ¥ 00S3aHHOCTEH, YBOKEHUS K 3aKOHY M MPABOIIOPAIKY;

MMpeACTaBJICHUA O COUUAJIBHBIX HOPMaxX U NpaBUJIaX MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOI\/'I ACATCIBHOCTH IIpU CO3JaHUU y‘-Ie6HI>IX IIPOCKTOB, PCHICHUUN y‘Ie6HLIX W TIO3HABATCIIBHBIX 3aJa4d, BBIIIOIHCHHH XHWMHYCCKHX
AKCIIEPUMEHTOB;

CIOCOOHOCTH MIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY M apTyMEHTHI IPYTUX MPH aHAJM3€ Pa3UUHBIX BUJOB YUCOHOM JeATENbHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHUSA:

HEHHOCTHOI'0 OTHOLICHUA K UCTOPUYCCKOMY M HAYYHOMY HACJICIUTIO OTE€YECTBEHHOMN XHUMUU,

YBaXXCHUA K MPOLECCY TBOPUYECTBA B O6J'IaCTI/I TECOpUN W TPAKTUYCCKOro INPHUMCHCHUSA XUMHUU, OCO3HAHHA TOro, 4YTO JOCTHXKCHHA HAYKU €CTh PE3yJbTaT MJIIUTCIbHBIX
HaGJ’IIOI[eHPIfI, KPONOTIMBBIX 3KCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyda y‘-IéHI)IX " IPAKTHUKOB,

HUHTEpPECAa 1 MO3HABATCIIbHBIX MOTUBOB B ITOJIYYCHUHN U MMOCJICAYIONIEM aHAJIN3€ I/IH(i)OpMaHI/II/I 0 MEPEAOBLIX TOCTUKCHUAX COBpeMeHHOﬁ OTE€4YeCTBEHHOM XHUMUH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPAaBCTBECHHOI'O CO3HAHUSA, 3THYCCKOI'O IMTOBEICHU A,

CHOCO6HOCTI/I OIICHMBATh CUTyallUHU, CBA3AHHBLIC C XHUMUYCCKUMH ABJICHHUAMH, U NPUHUMATH OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLI€CHUBAThH CBOE IMMOBEACHUEC U IMOCTYIIKK CBOMX TOBapHH.IefI C HO3I/IHI/II71 HPaABCTBCHHLBIX U ITPABOBLIX HOPM W OCO3HAHUEC HOCHe}ICTBI/Iﬁ OTHUX MMOCTYIIKOB;

4) dbopmMupoBaHHs KYJbTYPbI 310POBbSI:

MOHUMAaHHUS IIEHHOCTEH 37I0pOBOr0 M Oe30macHoro 00pasa KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIICHHS K COOCTBEHHOMY (DM3UYECKOMY U IICUXUIESCKOMY 3JI0POBBIO;

COOITIOICHUS TTPaBHIT O€30MaCHOTr0 00paIeHUs C BEIIECTBAMU B OBITY, TIOBCEIHEBHOW YKH3HH U B TPYIIOBOH JIEATEIILHOCTH;

MMOHMMAaHUS IIEHHOCTH TIPAaBIJI HHINBUAYAIBHOTO U KOJIJIEKTUBHOT'O OE30IMIaCHOT0 IMOBEIECHHUS B CUTYAIUIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HH JIIOCH;

OCO3HAHUS MOCIEACTBUN U HEMIPUATHS BPEIHBIX IPUBBIUEK (YIOTpEOISHNS aKOroisi, HAPKOTHKOB, KypeHHs);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B y4eOHO-NCCIIeI0BATENbCKON JeATENbHOCTH, OOIECTBEHHO ITOJIE3HOM, TBOPUECKON U APYTHX BUIAX JAESTENHHOCTH;

YCTaHOBKHM Ha aKTHBHOE Y9acTHE B PEIICHUH MPAKTUIECKUX 3a7a4 COIIMAIBHON HAIIPaBIEHHOCTH (B PaMKaX CBOEro KJIacca, IIIKOIIB);

WHTEepeca K MPaKTHIECKOMY M3YUEHUI0 TTpodecCHid pa3nnyHOro posia, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS MTPEIMETHBIX 3HaHUH 110 XUMUH;

YBaXXEHUA K TPYAY, JIOISIM TpyIa U pe3yIbTaTaM TPYIOBOH JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIAYaJbHOW TPAEKTOPHUU OOpa3oBaHUs, Oymymied mpodeccHH M peann3anud COOCTBEHHBIX JKH3HEHHBIX IJIaHOB C YYETOM
JIUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEN OOIIECTBA;

6) 3K0J10rMYeCKOro0 BOCIUTAHMS:

AKOJIOTUYECKH [EIeCO00Pa3HOTr0 OTHOIIEHHS K MPUPOJIC, KaK UCTOYHHUKY CYIIIECTBOBAHUS JKU3HU Ha 3eMIIe;

MMOHUMAaHUS TTI00ATBHOTO XapaKTepa SKOJIOTHIECKUX TPo0IeM, BIUSIHUS IKOHOMHUYECKIX MTPOIECCOB HA COCTOSTHUE ITPUPOIHON U COITUATBHON CPEIbL;

0CO3HaHUS HEOOXOJMMOCTH HCIIONb30BAHUS JOCTHKEHIN XUMHH TSI PEIIEHNS BOMPOCOB PAIIMOHAIEHOTO IPUPOIOTIONB30BAHUS;

AKTUBHOTO HETPUATHS JEHCTBUHM, TPUHOCAIINX BpPEl OKPYKAIOIIEH NTPHUPOJHON Cpefe, YMEHHs IPOTHO3WPOBATh HEONArONpPUATHBIE 3KOJIOTWYECKHE TMOCIENCTBUS
MPEeIIPUHUMAEMBIX IEHCTBHIA U TIPEIOTBPAIATh UX;

HaJW4Yusl Pa3BUTOTO SKOJOTUYECKOrO MEIIDIICHHS, YKOJIOTHYECKOW KYIBTYpHI, OIBITa AESTENFHOCTH SKOJIOTHYECKOW HAIMPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MMH B
MO3HaBaTeIbHON, KOMMYHHKATHBHON M COIIMAILHON MPAKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO MPOTUBOCTOSTH HICOIOTHH XeMO(hoOnn;

7) EeHHOCTH HAYYHOI0 IIO3HAHNSA:
c(OPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHKH;



MOHUMAaHUS CIeNU(DUKA XUMHUH KaK HayKH, OCO3HaHHs ¢€ pond B (HOPMHPOBAHWH PAI[HOHAIHLHOrO HAYYHOI'O MBIIUICHHS, CO3JAHHH IICJIOCTHOTO IIp €ACTaBICHUS 00
OKPYKaroIeM MUPE KaK O SIHHCTBE MPUPOBI M YETIOBEKA, B TOZHAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEeM COXPAHEHHUS TPHUPOIHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHH JUIS COBPEMEHHOM IHBHIM3AIMKM: B €€ T'YMAaHHUCTHYECKOW HAMPaBICHHOCTH M BaXKHOW pOJIM B CO3JaHHM HOBOW Oas3bl
MaTepHAIbHON KYJBTYPBI, PEHICHUH TIO0ANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YETOBEUECTBA — CHIPHCBOM, SHEPTETHUECKOMN, MHUINEBON MW IKOJOTMYECKON 0E30MacHOCTH, B
Pa3BUTHH MEIUIIUHBI, 00ECTIEYCHUH YCIOBHH YCIECITHOTO TPY/Aa U SKOJIOTHYECKH KOM(OPTHOM JKM3HU KaKIOro WieHa 00IecTBa;

CCTCCTBGHHO'H&Y‘IHOﬁ IrpaMOTHOCTH: IMOHMMAaHUA CYIIHOCTU MCETOHOB IMO3HAHHA, UCIIOJIB3YEMbBIX B €CTCCTBCHHBLIX HAaYyKax, CHOCO6HOCTI/I HCIIOJIB30BATh IOJY4Ya€MbIC 3HAHUA
JJI1 aHajiu3a U O6’bﬂCHCHI/IH SIBJICHUM OKpYy’Karomero Mupa u Hnpoucxoddiunux B HEM I/I3MCHCHI/II\/'I, YMCHUA O€1aTh O6OCHOBaHHI>IC 3aK/IIOUYCHHA Ha OCHOBE HAYYHBIX (baKTOB 158
HUMCIOIUXCA JaHHBIX C HEJIBIO MOJYUYCHHA JOCTOBCPHBIX BHIBOAOB,

CHOCO6HOCTI/I CaMOCTOATCIIbHO UCIIOJIb30BATh XUMMNYCCKUE 3HAHUSA IJI PCHICHHU A HpO6HCM B pCAJIbHBIX )KU3HCHHBIX CUTyalluAX,

MHTEpeca K MO3HAHHUIO M UCCIIEI0BATENLCKOM e TEIbHOCTH;

TOTOBHOCTH H CIIOCOOHOCTH K HCPCPLIBHOMY 06pa3OBaHI/IIO u CaMOO6pa3OBaHI/IIO, K aKTUBHOMY IIOJTYYC€HHIO HOBBLIX 3HAHUH 110 XMMHU B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTAMHU;

HMHTEpeca K OCOOSHHOCTSM TPyJa B Pa3IUYHbIX chepax MpodheCCHOHAIBHOM eI TeIbHOCTH.

METANPEJIMETHBIE PE3YJbTATDbI

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOCHHSI y4eOHOr o IIpeiMera « XUMUs» Ha YPOBHE cpeHero o0IIero oopa3oBaHus BKIIOYAIOT:

3HaYMMbIe IS (POPMUPOBAHMS MHPOBO33PEHUSI OOYYaIONIMXCS MEKIUCIUIUIMHAPHBIE (MEKIIpEAMETHBIE) OOIICHAYYHBIC TOHATHS, OTPAXKAIOIME IENOCTHOCTh HAyYHOH
KapTUHbI MHUpa U cneumi)m(y MCTOZOB ITO3HAHMs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaX (MaTepI/IH, BC€IIECTBO, SHEPT U, ABJICHUE, ITPOLIECC, CUCTEMA, HayT-IHI)If/’I (1)aKT, TPUHIIUIL,
THITOTE32, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSsl, HCCIICIOBAHNE, HAOMIOICHHE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

YHHBEpCaIbHbIC yueOHbIC JIeHCTBUS (MI03HABATENLHBIC, KOMMYHUKATUBHbBIC, PETYISTHBHEIC), oOecneunBaronme GopMupoBaHre QyHKIIMOHATHHON TPAMOTHOCTH ¥ COIUATBHOM
KOMITETCHITUH OOYJarOIINXCST;

CIOCOOHOCTh OOYYAIOIIMXCS HWCIONBL30BATh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33pPEHUYCCKAE 3HAHWS M yHUBEpCAbHBIC Yy4eOHBbIC JICHCTBHS B IO3HABATENHHON U
COILIMAJIbHOM MTPaKTHKE.

MeranpeaMeTHbBIE Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YICOHBIMH MTO3HABATEIHHBIMH, KOMMYHUKATHBHBIMU U PETYJIITUBHBIMH JICHCTB HSIMU.

OBiaieHUe YHUBEPCAJBHBIMH Y4eOHBIMH MO3HABATEIbHBIMH e CTBUAMM:

1) 6a3o0BbIe JOTHYECKHE TeHCTBU:

CaMOCTOATENBHO (OPMYITHPOBATH U aKTyalTM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OIIPENEeNATh [ENH JeITeTbHOCTH, 33/1aBast TapaMeTPhl U KPUTEPHH WX TOCTHIKEHHUS, COOTHOCHTD PE3YJIBTATHI IEITEIFHOCTH C TIOCTABIICHHBIMU LIEISIMU;

WCIIONB30BaTh NP OCBOSHHWH 3HAHWKA TPUEMBI JIOTMYECKOTO MBINUICHUS — BBINENATH XapaKTEepHbIE MPU3HAKH MOHSATHHA W YCTaHABIUBATh MX B3aMMOCBS3b, HCIOIH30BATH
COOTBETCTBYIOIINE MOHATHUS IJIs1 OOBSICHEHUS OTACTHHBIX (PaKTOB U SIBICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIIS KITACCU(UKAIIUH BEIIECTB U XUMUIECKUX PEaKIINi;

YCTaHaBIIMBAThH MPUINHHO-CIIEICTBEHHBIE CBSI3M MEXIY N3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIyKTUBHBIE, IEAYKTUBHEIE, IO AHAJIOTHUH ), BHISBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMEBIX SIBIICHHSX, ()OPMYITHPOBATH
BBIBOJIBI U 3aKITFOUCHUS;

MIPUMEHATH B TPOIIECCE TTO3HAHMS, HCIIONB3YEMbIE B XUMHUH CHMBOJIMUECKUE (3HAKOBBIE) MOJIENH, MTPeoOpa30BbIBATh MOJICIBHEIE IPEACTABICHUS — XMMHYECKHI 3HAK (CHMBOI)
JMeMeHTa, XUMHU4Yeckas (opMmyia, YpaBHEHHE XUMUYECKOH peaklIWyd — MpU PElIeHnH y4eOHBIX MO3HAaBaTENFHBIX M MPAKTUYECKUX 3ajad, MPUMEHITh Ha3BaHHBIE MOEIbHBIC
TIPEJICTABIICHUS ISl BBISABIICHHS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKITHil.

2) 6azoBbIe HCCJIEI0BATEILCKUE eI CTBUSA:

BIIQJIETh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XMMUYECKUX PEAKIIHIA;

(hopMyIHpOBaThH LENU U 33/1a9U UCCIICAOBaHUS, UCIIOIB30BATh IIOCTABJIEHHBIC U CAMOCTOSITEIHHO CPOPMYIIHMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBEI
T (QOPMUPOBAHUS TUTIOTE3BI 110 MPOBEPKE MPABIILHOCTH BBICKAa3bIBAEMBIX CYXK/ICHHIA,



BJIaJIeTh HaBBIKAMH CaMOCTOSITENBHOIO IUIAHUPOBAHUS W TPOBENCHHMS YUYEHHUECKHX OJKCIIEPUMEHTOB, COBEpIICHCTBOBAaTh YMEHHsS HAOMIOAaTh 3a XOIOM IHpolecca,
CaMOCTOATENIFHO MPOTHO3UPOBATH €r0 pe3yabTat, (POpMyInpoBaTh 0000IIEHHUS U BBIBOABI OTHOCUTENBFHO JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAaHHS, COCTABISATH 00OCHOBAaHHBIH
OTYET O MPOJIENIAHHON PadoTe;

npHoOpeTaTh OMBIT YYEHHYECKOH MCCIENOBATENbCKON U MPOEKTHON AEATENbHOCTH, MPOSBIATE CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIBHOMY TOMCKY METOMOB PEIICHHS
MPAaKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOAOB ITIO3HAHUA.

3) pa6ora ¢ undopmanmeii:

OPHCHTHPOBATHCS B PA3MUYHBIX HMCTOUYHUKAX WHEPOpPMALUHU (HAYYHO-TIOMYJSpHAS JHUTEpaTypa XUMHYECKOTO COJEpKaHMs, CIpaBOYHBIE MocoOus, pecypchl WHTepHeTa),
AHAJIN3HUPOBATH I/IH(I)OpMaHI/IIO Pa3JIMYHBIX BUAOB U (I)OpM MpEACTAaBJICHUSA, KPUTUUCCKH OLICHUBATH eé JOCTOBCPHOCTDb U HEIIPOTUBOPCYNBOCTD,

(hopMyITUPOBaTh 3alIPOCHl U IPUMEHSTH Pa3IMYHbIe METO/IbI TIPH MOUCKE M 0TOOpe MHPOpMaIIK, HeOOXOAUMOH JUTsI BEIIOIIHEHUST YIEOHBIX 33724 OMp eAeNEHHOTO THIIA;

HpHOGpe’TaTB OIIBIT UCITOJIB30BaHU I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHbIX TEXHOIOTUH U Pa3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSTEIFHO BEIONPATh ONTUMANILHYIO GOPMY MpecTaBiIeHus] HHQOpMannu (CXeMbl, rpaduKu, TUarpaMMBbl, TaOJIHIbI, PUCYHKH H APYTHE);

WCTOJIb30BaTh HAayYHBIH SI3bIK B KAa4eCTBE CPEJCTBA MpH paboTe ¢ XMMHUYECKOW WH(OpMaluel: MPUMEHSTh MEKNpeaMeTHble (Qu3nyeckne U MaTeMaTHYecKue) 3HAKH U
CHMBOJTBL, (hOPMYJTbI, a00pEBHATYPBI, HOMEHKIIATYPY;

WCIIOJIb30BATh U MPEo0Pa30BLIBATH 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISTHOCTH.

OBJjanenue yHUBepPCAJIbHbIMU KOMMYHUKATUBHBIMU JA€liCTBUSIMU:

3aaBaTh BOIIPOCHI IO CYHIECTBY o6cy>1<11aeM0171 TEMBI B X0A€ aAualiora I/I/I/IHI/I JUCKYCCHHU, BBICKA3bIBATh UJCU, q)OpMy.HHpOBaTB CBOU MPEATIOKECHNA OTHOCUTEIIBHO BBIITOJIHEHU A
MPEUI0KEHHON 3a/1auH;

BBICTYIIAaTh C npe3eHTauHel71 PE3YyIbTAaTOB Mo3HaBaTEIbHOM JACATCIIBHOCTHU, MOJYYCHHBIX CaAMOCTOATECIIBHO MW COBMECTHO CO CBEPCTHUKAMH IIPU BBIIMOJHCHUHN XHUMUYCCKOT'O
DKCIIEPUMEHTA, MPAKTUIECKOW pabOTHl MO HCCIETOBAHHWIO CBOWCTB HM3yYaeMbIX BEIIECTB, peaju3alud Y4eOHOTrO MpoeKTa U (HOPMYIHpPOBATH BBIBOABI IO PE3YJIbTaTaM
MIPOBENEHHBIX MCCIIEIOBAHMN ITyTEM COTJIACOBAHMSI IO3UIIMHA B XOJI€ OOCYKICHUS 1 00MeHa MHCHUSIMH.

OBiafieHUe YHUBEPCAJBLHBIMH PeryJsiTABHBIMM JIECTBUAIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh W OCYIIECTBISTH CBOIO IIO3HABATENBHYIO NIEATENbHOCTb, OIpenends €€ [end W 3aJadd, KOHTPOIWUPOBAaTH M IO Mepe HeOoOXOANMOCTH
KOPPEKTUPOBATh MpeJyIaracMblii aITOPUTM JICHCTBHI TIPU BBIMOITHEHWH yYeOHBIX M HCCIIENIOBATENBCKUX 3a/1a4, BRIONpaTh Hanoboee 3G GekTHBHBIN crocod HX pelieHus ¢ y4EToM
MTOJTyYEeHHSI HOBBIX 3HAHHUH O BEHIECTBaX U XUMHUYECKUX PEAKITHIX; OCYIIECTBIISITH CAMOKOHTPOIIb CBOEH JEITETFHOCTH Ha OCHOBE CaMOaHAJIN3a M CAMOOIICHKH.

INPEIMETHBIE PE3YJIbTATbBI

IIpeamerHslie pe3ynbTaThl OCBOEHHs Kypca «O011as 1 HeOpraHu4ecKast XUMUS» OTPAXKAroOT:

c(OPMUPOBAHHOCTh MPEACTABICHUI: O XUMUYECKOH COCTaBIJIAIOLIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XMMUHU B MO3HAHHUM SIBICHUN NPUPOABI, B (GOPMUPOBAHUU
MBILUICHUS U KYJIbTYPBl JMYHOCTH, €€ (YHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM [yl PELICHUs MPAKTHIECKUX 3a4a4 U SKOJIOTHYECKH 00OCHOBAHHOI'O OTHOLIEHUS K CBOEMY
30POBBIO M IPUPOAHON CpPee;

BJIAJICHUE CHCTEMOI XMMHUUYECKUX 3HAHHI, KOTOPasi BKIIOYACT: OCHOBOIMOIATAIOIIHNE TIOHATHS (XMMHYCCKHI 3JIEMEHT, aTOM, H30TOI, S-, P-, 0- 3JIEKTPOHHBIC OpPOUTAIN ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIDHBIA 00BEM, BaIEHTHOCTD, 3JICKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHHSI, XUMUYECKas CBSA3b (KOBAaJICHTHAs!, MOHHAS, METAJUINYECKas, BOAOPOAHAs),
KpHCTaJINUecKas Pemérka, TUIIl XUMHYECKUX PEAKIHi, pacTBOpP, 3JIEKTPOIMUTHI, HEIIEKTPOIUTHI, 3JIEKTPOJUTHYECKAsT TUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKONW PEeaKIy, XUMHIECKOEe PaBHOBECHE); TEOPUU W 3aKOHBI (TEOPHS AIEKTPOIUTHUECKOW TUCCOIMAINH, TTepronudeckuii 3akod J|. 1. MenneneeBa, 3aK0H COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAaHEHHs W TNPEBPAIICHHUS DHEPTUM NPU XUMHYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH, MUPOBO33PEHUYECKHE 3HAHMS,
JeXallde B OCHOBE IMOHMMAaHHUS TNPUYMHHOCTH M CHCTEMHOCTHM XHMHYECKHX SIBJICHHH, (DAKTOJIOTMYECKHWE CBEIEHUS O CBOWCTBAaX, COCTaBe, IMOMYYECHHH H O€30IacHOM
WCTIOJIb30BAaHUH BOXKHEUIIINX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTUYECKON AEATETbHOCTH YEIOBEKa;

c(OPMUPOBAHHOCTE YMEHHUH BBIABISATH XapaKTEpHbIC NPU3HAKW MOHATHH, YCTAaHABIMBATH WX B3aMMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIIUE MOHSTUS IPH OMHCAHUH
HEOPraHMYEeCKUX BEIIECTB M UX HPEBPaLICHHIA;

c(OPMUPOBAHHOCTE YMEHUH HCIIOIb30BAaTh XUMHYECKYI0 CHMBOJMKY [UI COCTaBJICHHS (OPMYJ BELIECTB M YPAaBHEHHH XUMHYECKUMX PEAKLUUH, CHCTEMaTHYECKYIO
Homenknatypy (IUPAC) u TpuBHanbHble Ha3BaHHs OTACIBHBIX HEOPraHMYECKUX BellecTB (YrapHbIM Tras, YrJEKHCIBbIM Ta3, aMMUaK, ramiéHas M3BECTb, HeraméHash HU3BECTb,
MUTHEBAS COAA, IUPUT U JPYTHE);



c(OPMUPOBAHHOCT, YMEHHUH OMNpPEACsITh BAJCHTHOCTh M CTENEHb OKUCIICHHS] XMMHYECKHX JJIEMEHTOB B COCAMHEHHSIX PA3JMYHOIO COCTaBa, BHJl XHMHUYECKOW CBS3U
(KOBaleHTHAs, WOHHAs, METaJUIMYecKas, BOAOPOJHAs) B COCAMHEHHSX, THI KPUCTAJUIMYECKOH pEIETKH KOHKPETHOTO BeIlecTBa (aTOMHAas, MOJEKYJsipHas, HOHHas,
MeTaJTUecKas), XapaKTep Cpebl B BOTHBIX PACTBOPAX HEOPTaHMUECKUX COCMHEHUI;

c(OpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATH NPUHAIC)KHOCT HEOPTaHMUYECKUX BEIIECTB IO UX COCTABY K OMpPEAeNEHHOMY KiIacCy/TpyIie COeANHEHNH (IIPOCThIE BEIIECTBA —
METaJlTbl U HEMETAJIbl, OKCHJIbI, OCHOBAHHUSI, KUCIIOTBI, aM(OTEpHBIE THAPOKCHIBI, COITH);

cOPMHUPOBAHHOCT, YMEHHH pacKphIBaTh CMBICI mepuoandeckoro 3akoHa [I. M. MenpaeneeBa W JEMOHCTPHUPOBATH €0 CHUCTEMATH3HMPYIOUIYIO, OOBSCHHUTENBHYIO H
MPOTHOCTHYECKYIO (DYHKIUH;

cOPMUPOBAHHOCTh YMEHHUH XapaKTEPU30BATh AIIEKTPOHHOE CTPOSHHE aTOMOB XUMHUYECKHX 371eMeHTOB 1 —4 mepuonos [lepuoanyeckoii cuctembl xuMmuieckux snementos . W.
MemnneneeBa, HCIONB3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAITNY, «IHEPTETUYCCKHE YPOBHIY», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHYECKHX 3JIEMEHTOB U MX
COEIMHEHUH 110 nepuojaM u rpynnaM Ilepuonnueckoit cucremsl xumuyeckux anemenTos . M. MenneneeBa;

c(OPMHUPOBAHHOCT, YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA HEOPTaHHMYECKHX BEIIECTB PAa3IMYHBIX KIACCOB, MOJTBEPXkIATh CYIECTBOBAHHE
TeHETHYECKOI CBSI3M MEXy HEOPraHWYECKUMH BEIIECTBAMH C TIOMOIIbI0O YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKHUX PEaKIUil;

c(OPMHUPOBAHHOCTh YMEHUS KIACCH(PUIIUPOBATh XUMHUYECKHE PEAKIMH TI0 Pa3IMYHbIM NpU3HAKaM (YUCIY M COCTaBYy peardpyONINX BEUIECTB, TEMJIOBOMY d((hEKTy peakiuu,
W3MEHEHUIO CTeleHEeH OKMCIICHNUS DJIEMEHTOB, 0OPaTUMOCTH PEaKIIMH, YUACTHIO KaTaJu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUIH COCTABISTH YPaBHEHHS PEAKIMU Pa3IMYHBIX TUIIOB, MIOJHBIC M COKpAIIEHHBIE YPAaBHEHUS PEaKIUii MOHHOTO OOMEHa, YUHWThIBas YCIOBUS, NIPU
KOTOPBIX 3TH PEAKIUU UIYT J0 KOHIIA;

chOpMHUPOBAaHHOCTh YMEHHI MPOBOIUTH PEAKINH, MOATBEPIKIAONINE KAUYECTBEHHBIN COCTAB Pa3NMYHBIX HEOPTaHWYECKHUX BEIECTB, PACIIO3HABATH OMBITHBIM IYyTEM HOHBI,
MIPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTAHUYECKMX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH PACKPHIBATH CYIIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKITUI TOCPEACTBOM COCTABIICHUS DJIEKTPOHHOI'0 0ajaHca 3TUX PeaKIlHii;

c(OPMUPOBAHHOCTE YMEHHMH OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XMMHYECKOW pEaKUUU OT pa3iIMyHbIX (aKTOpOB; XapaKTep CMELICHUS XHMHYECKOI'O pPaBHOBECHUS B
3aBHCUMOCTH OT BHENIHEro Bo3aericTus (npuHitui Jle [latense);

c(OPMUPOBAHHOCT, YMEHHUI XapaKTepHU30BaTb XHMHUYECKHE IIPOLIECCHI, JISKAIIME B OCHOBE IPOMBIIIJICHHOI'O IIOJYYEHUS CEpHOM KHCIOTHI, aMMMaKa, a TaKxKe
c(OpMUPOBAHHOCTh MPEICTAaBICHUN 00 00IIMX HAayYHBIX IPUHLUIAX U IKOJIOTHYECKUX IIpolieMax XMMHUYECKOI O IPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUM NMPOBOJUTH BBHIYMCIIEHUS C HUCIONb30BAaHUEM IOHATHS «MAaccoBas 0 BEIIECTBA B PAcTBOPE», OObEMHBIX OTHOIIEHWH ra30B MPH XMMUYECKHX
peakuusax, Macchl BELIECTBA WM 00bEMA ra3oB 10 U3BECTHOMY KOJHMYECTBY BEILECTBA, Macce MM 00BEMY OZHOIO M3 YYacCTBYIOIIMX B PEAKLUMU BEILIECTB, TEIJIOBOro 3(dexra
pPEaKIU Ha OCHOBE 3aKOHOB COXPaHEHHsI MAaCChI BEIIECTB, IPEBPAILECHUS U COXPAaHEHHS SHEPTHH;

c(OpMUPOBAHHOCT, YMEHHMH COOJIOAATH MpaBuiia I1OJb30BAHUS XUMHMUYECKOW NOCYIOH M J1IaOOpaTOpHBIM OOOpYIOBAaHHEM, a TAKXKE IPaBUia OOpAIIECHMS C BELIECTBAMH B
COOTBETCTBUHU C HHCTPYKLUSIMH 10 BBIIIOJTHEHHIO JJAaOOPATOPHBIX XMMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBIIOJIHATh XUMHUYECKUN SKCIEPUMEHT (Pa3yIoKEHUE IEPOKCUIA BOAOPOJA B MPUCYTCTBHU KaTaJln3aTopa, ONPEAEICHUE CPEAbl
PacTBOpPOB BELIECTB C MOMOIIBI0 YHHUBEPCAJIBHOTO MHIMKATOPA, BIMSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAaKLUH, PEaKIHHU HOHHOro oOMEHa, KaueCTBEHHbIE
peakuuu Ha cynbgaT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS, PEIIEHHE 3KCIIEPUMEHTANbHBIX 3alJad 1mo teMaM «Metamib» u «Hemeraniasl») B COOTBETCTBUU C
MpaBUIaMU TEXHUKH 0€30MacHOCTH MpH OOpaIIeHUH € BELIECTBAMH M Ja0OpaTOPHBIM 000pYIOBaHMEM, NMPEACTABIATh PE3yIbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B (hopMe 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX peakuril U (opMynrpoBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUI KPUTHUYECKU aHATU3UPOBATH XUMUYECKYIO HH(OPMALIUIO, TOyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEACTBAa MaccOBOM KOMMYHHUKaluy, VIHTepHeT u
JPYTHX);

cOpMUPOBAHHOCTh YMEHHH COOMI0ATh MPaBUIIA HKOJOTMYECKU LENecO00pa3HOro MOBENEHNU B ObITY M TPYAOBOW IEATENBHOCTH B LENAX COXPAHEHHS CBOETO 3740POBbS H
OKpY’Karolllell MPUPOAHON CpeNbl, OCO3HABATh OMACHOCTH BO3/ICHCTBHS HA JKUBBIE OpPraHU3MBI ONPENENEHHBIX BEIIECTB, MOHUMAas cMbIc nokasartend [1/IK, noscHATs Ha npumepax
CrocoObl YMEHBIICHHUS U IPEIOTBPALLEHNS UX BPEAHOIO BO3ICHCTBHS Ha OPraHU3M UYEJIOBEKa;

JU1s1 00Y4aIOIIKXCA ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE IPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHMS BEIIECTB U XUMHUYECKUX SIBIICHUI;

JUTSL CIIETIBIX M CIa0OBUAALIMX OOy4YaIOMIMXCs: YMEHHE UCTIONb30BaTh pelibe(pHO-TOUCUHYIO cucTeMy obo3HaueHuii JI. bpaiins amst 3anucu XuMudeckux Gopmy.
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anemeHToB JI. . Meneneera
1.2 Crpoenue BemectBa. MHOrooOpasue BELECTB 4 1) https://resh.edu.ru/
1.3 XUMHUYECKHE peakluu 6 1 1 1) https://resh.edu.ru/
2) https://hij.ru/
Hroro no pazneny 13
Paznen 2. Heoprannyeckasi XuMus
2.1 Mertaiist 1) https://resh.edu.ru/
6 1 2) https://hij.ru/
3) http://cbooks.narod.ru/
2.2 Hemeramisr 9 1 1 1) https://1sept.ru/
2) https://iu.ru/video-lessons
2.3 CBsi3b HEOPraHWYECKUX U OPraHUYECKUX 1) https://resh.edu.ru/
BEIIECTB 2 2) https://iu.ru/video-lessons
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3Hb
3.1 XHUMUS U )KU3Hb 1) https://resh.edu.ru/
4 2) https://hij.ru/
3) https://iu.ru/video-lessons
Hroro no pazaeny 4
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https://resh.edu.ru/
https://iu.ru/video-lessons
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https://resh.edu.ru/
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https://resh.edu.ru/
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http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
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https://iu.ru/video-lessons
https://resh.edu.ru/
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https://iu.ru/video-lessons

KoanuecTBO 4acoB

Ne Tema ypoka Jara JyeKkTpoHHbIE HU(POBBIE
n/n P Bcero Konrpoannrie Ipakruteckue H3y4YeHUS Humcaroper ®T 06pa301§aTenLH1>1e (ll))::)cypcbl
padoThI padoThI

1 | Xumudeckuii 35ieMeHT. ATOM. 1 BcrnoMHHUTE ¥ IPUMEHUTH https://resh.edu.ru/
DneKkTpoHHast KOHPUTYpaLUs aTOMOB COOTBETCTBYHOIIME ecTecTBeHHOHay4yHbie http:/alhimik.ru

3HaHUS. BBISABIATH CBSA3b MEKIY https://iu.ru/video-lessons
MPOYUTAHHBIM U COBPEMEHHOM
PEAbHOCTBIO

2 | Tleproanueckuii 3aKOH | 1 AHaMU3UPOBaTh, HHTEPIIPETHPOBATH https://resh.edu.ru/
[Nepnoanueckas cucrema JAHHBIC U JIENIaTh COOTBETCTBYIOIINE http:/alhimik.ru
XUMHYECKUX deMenToB [1. 1. BBIBO/IbI. BCIIOMHUTD ¥ IPUMEHUTH https://iu.ru/video-lessons
MeHnzeneeBa, X CBS3b C COOTBETCTBYIOIIME €CTECTBECHHO-HAYYHbIC
COBPEMEHHON TEOPUEN CTPOEHUS 3HaHus. [IpennoxuTs 00bACHUTEIbHBIC
aTOMOB THIIOTE3bI.

3 | 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB | 1 AHaJIM3UPOBATh, HHTEPIIPETUPOBATH https://resh.edu.ru/
XUMHUYECKUX JJIEMEHTOB U UX JIAHHBIC U JIeJIaTh COOTBETCTBYIOIIUE http:/alhimik.ru
COEIMHEHHUH TI0 TPYIIIIaM | BBIBO/IbI. BCIIOMHUTD M TPUMEHHUTH https://iu.ru/video-lessons
neproiaM. 3HaueHHe COOTBETCTBYIOIIME €CTECTBCHHO-HAYIHbIC
MEPHOIUYECKOTO 3aKOHA M CHCTEMbI 3HaHUA. [IpeIIOKUTh OOBSICHUTEIbHBIC
XUMHUYECKUX deMeHToB [I.1. TUIIOTE3BI.

MeHneneeBa B pa3BUTHH HAYKH

4 | CtpoeHnue BemecTBa. XUMHUECKast 1 IIpemToXuTh CIIOCO0 HAYIHOTO https://resh.edu.ru/

CBS3b, €€ BHU/IBI, MEXaHU3MBI HCCIIEIOBAHMUS TaHHOTO BOIPOCa. http:/alhimik.ru
00pa3oBaHUs KOBAJEHTHOMN CBSI3H. Pacmo3HaBaTh, HCIIOOB30BATh M co3maBaTh https://iu.ru/video-lessons
BomoponHast CBsi3b OOBSCHUTEIbHBIC MOJICTH U

[peCTaBICHHS.

5 | BaleHTHOCTb. 1 OOBsICHEHHE YCTPOICTBA M TIPUHITHIIA https://resh.edu.ru/
DeKTPOOTPHUIIATENBHOCTE. CTEeHb paboThl ¢ XuMudIeckuM obopyaoBanuem  http:/alhimik.ru
okucienns. Bemecrsa https://iu.ru/video-lessons
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOT'O
CTPOCHHSI

6 | [loHsTHE O AUCTIEPCHBIX CHCTEMAX. 1 OreHUBaTh HAYYHBIC apPTYMEHTHI U https://resh.edu.ru/
VICTUHHBIE U KOJUIOHTHBIC PACTBOPHI. JIOKa3aTeIbCTBA U3 Pa3IMUHbIX http:/alhimik.ru
MaccoBast 0J1s1 BEIIECTBa B pacTBOPE HCTOYHUKOB (HAIpHMep, rasera, https://iu.ru/video-lessons

HUHTEPHET, KYPHAJIbI).

7 | Knaccudukanms 1 HOMEHKIATypa 1 OueHnBaTh HAYYHBIE aPTYMEHTHI U https://resh.edu.ru/
HEOPraHHYECKUX COCTMHEHUH. JIOKa3aTeIbCTBA U3 Pa3IMUHbIX http:/alhimik.ru
I'enernyeckas CBsI3b HEOPraHUUECKUX HCTOYHUKOB (HampuMep, rasera, uuTepHer, https://iu.ru/video-lessons
BEIIECTB, Pa3IMYHBIX KJIACCOB KYPHAJIBI).

8 | Kmaccuduxanms XuMUYECKUX 1 [IpeobpasoBaTs onHy hopmy https://resh.edu.ru/




peaKuuii B HEOPraHUYECKOU U
OpraHUYecKOM XUMHUU. 3aKOH
COXpaHEHHMS MaccChl BEILLIECTB; 3aKOH
COXpaHEHHUS U MPEBPALLEHUS SHEPTUU
MPU XUMHAYECKUX PEaAKIHUIX

MMpEACTaBJICHHA JAaHHBIX B JPYT'YIO.
Pazmuath BOIIPOCHI, KOTOPBIC BO3MOXKHO
C€CTCCTBCHHOHAYYHO UCCICI0BATD.

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

9 | Ckopoctb peakin. OOpaTumbie [TonrMaTh CMBICIIOBYIO CTPYKTYpY Tekcta https://resh.edu.ru/

peakunu. XMMHUECKOE PaBHOBECHE (ompenensTh TeMy, IIaBHYIO MbIcTb/uaeto, http:/alhimik.ru
Ha3HAYCHHE TEKCTA) https://iu.ru/video-lessons

10 | Ipakruyeckas padbora Ne 1. IToHUMATh CMBICIIOBYIO CTPYKTYpy Tekcta https://resh.edu.ru/
«BrnusiHue pa3nuyHBIX (HaKTOPOB Ha (ompenensTh TEMy, TIaBHYIO MbIcIb/ueto, http:/alhimik.ru
CKOPOCTh XMMHYECKOM PEAKITHU» Ha3HaYeHHE TeKCTa). BCIOMHUTE 1 https://iu.ru/video-lessons

HPHUMEHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYYHBIC 3HAHUS

11 | DaeKTpOaNTHYECKAs AUCCOIMALIHS. IIpeobpaszoBaTs oxHy hopMy https://resh.edu.ru/
[MoHsTHE O BOMOPOIHOM ITOKa3aTeNe MPE/ICTABIICHUS JAHHBIX B JPYTYIO. http:/alhimik.ru
(pH) pacrBopa. Peakiiuu nOHHOTO Hcnons3oBatsk uHpOpMarmio u3 Tekcra  |https://iu.ru/video-lessons
obmeHa. ['HIpOITN3 OpraHUYECKuX U JUTSL PEIICHUsT TIPAKTHYECKOM 3a/1a4u
HEOPraHWYECKHUX BEIIECTB

12 | OkucnIUTETFHO-BOCCTAHOBUTEIBHEIE HWcnonb3oBaTh nHGOpMaImio u3 Tekcra  https://resh.edu.ru/
peakuun. [ToHsTHE 06 SIEKTPOIH3E IUTSL PEIIEHNsST TPAKTUYECKOM 3aJaum. http:/alhimik.ru
pacIulaBOB M PacTBOPOB CoJei IIpeobpaszoBath oaHYy HOpMy https://iu.ru/video-lessons

HPEICTABICHUS TAHHBIX B IPYTYIO

13 | KoutponbHas paboTa 1mo pasaeny BCIIOMHUTD U IPUMEHHUTH https://resh.edu.ru/

«TeopernuecKre OCHOBBI XHMU COOTBETCTBYIOIIME ecTecTBeHHOHay4yHbie http:/alhimik.ru
3HaHus1. [IoHMMaTh CMBICITIOBYIO CTpYKTYpY https://iu.ru/video-lessons
TEKCTa (ONpeneNiaTh TeMY, INIABHYIO
MBICITB/MICt0, Ha3HAYEHNE TEKCTA)

14 | Meraisl, MX IIOI0XKEHUE B BBbISBIISATE CBSI3b MKy MpounTaHHbIM U https://resh.edu.ru/
IMeproamueckoii cucTeme COBPEMEHHOM PealbHOCTBIO. http:/alhimik.ru
XMMHYeCKuX direMenTos . U. https://iu.ru/video-lessons
MenzeneeBa 1 0COOEHHOCTH
cTpoenus atoMoB. O0mue
(hm3HUecKre CBOMCTBAa METAIIIOB

15 | CruraBbl METAILIOB. [IpeoGpasoBatb oagHy hopMy https://resh.edu.ru/
DIIEKTPOXUMHUUECKUH psilt Hpe/CTaBICHHs JaHHbIX B JAPYTYIO. http:/alhimik.ru
HaIPSHKSHUH METaIoB PasnmuuaTh BOIpock!, KOTOpbie BO3MoxkHO  Nttps://iu.ru/video-lessons

€CTECTBEHHOHAYYHO HCCIIEIOBATh.

16 | Xumuueckue CBOMCTBA BaXKHEHIINX AHanu3upoBaTb, HHTEPIPETUPOBATD https://resh.edu.ru/

METaJUIOB (HATpUH, KaJIUi, KaJbITHH,

JAAHHBIC U ICIaTh COOTBCTCTBYIOIIUC

http:/alhimik.ru




MarHui, almfOMUHHIN) U UX
COCIMHEHUN

BBIBOJIBI. BCIIOMHUTE 1 MNPUMCHHUTD
COOTBCTCTBYHOINUEC CCTCCTBCHHOHAYYHBIC
3HaHMUA.

https://iu.ru/video-lessons

17 | Xumuueckre CBOMCTBA XpoMa, MEIU IIpeobpaszoBaTh ogHy HopMy https://resh.edu.ru/

Y UX COCTMHCHUN MPEJCTABIICHUS JaHHBIX B IPYTYIO. http:/alhimik.ru
PaszimuaTh BOIPOCHI, KOTOpBIE BO3MOkHO  https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO HCCIICIOBATh.

18 | Xumuueckue CBOMCTBA IIUHKA, ITpeo6pazoBath oaHy GopMy https://resh.edu.ru/
xKeJe3a U UX COeTMHEHUH MPE/ICTaBICHUS JAHHBIX B JPYTYIO. http:/alhimik.ru

PaszimuaTh BOIPOCHI, KOTOpBIE BO3MOokHO  https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO HCCIIE/IOBATh.

19 | Ipakruyeckas pabora Ne 2. ITpeo6pazoBath oy GopMy https://resh.edu.ru/
"PereHre SKCIepUMEHTATLHBIX MPEJCTABIICHUS JaHHBIX B IPYTYIO. http:/alhimik.ru
3a1a4 1o reme «Meramibn" Paznnyath BoOmpockl, KOTopsie Bo3MokHO  https://iu.ru/video-lessons

€CTECTBEHHOHAYYHO HCCIIEIOBATD.

20 | HemeTasuisl, MX MOIOXKEHUE B IIpeobpaszoBaTs omHy hopMy https://resh.edu.ru/
[Nepuoauueckoit cucreme MIPE/ICTABIICHUS JAHHBIX B JIPYTYIO. http:/alhimik.ru
XUMHUYECKUX 3emenToB J1. 1. Pasyiuats BOIpOCHI, KOTOphIe BO3MOkHO  |https://iu.ru/video-lessons
MenpeneeBa 1 0OCOOCHHOCTH €CTECTBEHHOHAYYHO HCCIIC/IOBATb.

CTPOCHHS aTOMOB

21 | dusnvecKre CBOMCTBA HEMETALIOB. BhISBIIATE CBSI3b MEKIY MpounTaHHeM 1 https://resh.edu.ru/
AJIOTpOITHS HEMETAJIOB (Ha COBPEMEHHOI peaTbHOCTHIO. http:/alhimik.ru
pHMepe KUCI0poa, cepol, hocdopa https://iu.ru/video-lessons
U yriaepoza)

22 | X¥MHY€eCKHe CBONMCTBA TaJIOTEHOB, IIpeoGpaszoBath oaHy HOpMy https://resh.edu.ru/

CepHl U UX COEAMHEHMIH IpeICTaBICHHs JaHHbBIX B IPYTYIO. http:/alhimik.ru
Pasnuyath BOIIPOCHL, KOTOpBIEe BO3MOkHO  https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO HCCIIC/IOBATb.

23 | XuMudeckne CBOMCTBA a30Ta, BbISBIISTE CBSI3b MKy MpounTaHHbM U https://resh.edu.ru/
dbochopa 1 uX coenuHEHHIH COBPEMEHHOI PeabHOCTHIO. http:/alhimik.ru

https://iu.ru/video-lessons

24 | XuMuveckue CBOMCTBA YIiepoa, IIpeoGpaszoBath oaHy hopMy https://resh.edu.ru/
KPEMHHS ¥ X COSAMHCHUI NpeCTaBICHHs JaHHBIX B JAPYTYIO. http:/alhimik.ru

Paszymyars BOIPOCHI, KOTOphIe Bo3MokHO  |https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO HCCIIE/IOBATh.

25 | IpumeHeHHe BaKHEUIIINX IIpeoGpaszoBath oaHYy HOpMy https://resh.edu.ru/
HEMETAJJIOB M UX COEANHCHUI NpeCTaBICHHs JaHHBIX B JAPYTYIO. http:/alhimik.ru

Pa3zmiuate Bompockl, KoTopbie Bo3MokHO  |https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO HCCIICIOBATh.

26 | OGo0meHne 1 cucTeMaTH3auus [IpeoOpazoBaTs onHy hopmy https://resh.edu.ru/




3HaHUM 110 TeMe «HemeTaminy.
Brrunciienus no ypaBHEHUSIM
XUMHUYECKUX pEaKUUN U
TEPMOXUMHUUYECKUE PACUETHI

MMpEeACTaBJICHNA JaHHBIX B IPYT'YIO.
Pazmuath BOIIPOCHI, KOTOPBIC BO3MOXKHO
C€CTCCTBCHHOHAYYHO UCCICI0BATD.

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

27 | Ipaxtrueckas padora Ne 3.
<<PCHICHI/I€ 3KCHCpI/IMCHTaHI>HI>IX
3amay mo reme "Hemerauier"»

IIpeoOpazoBaTh oaHy GopMy
NIPEACTABIEHUS JAHHBIX B IPYIYIO.
Paznuuath BOIPOCHI, KOTOPBIE BO3MOYKHO
€CTECTBEHHOHAYYHO HCCIICIOBATh.

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

28 | KonTponbHas paboTa 1Mo TeMam
«Meramae» 1 «HemeTtamnsy

IIpeoOpazoBaTh oaHy GopMy
NIPEACTABIIEHUS JAHHBIX B IPYTYIO.
PaznuyaTh BOITPOCH, KOTOPBIE BO3MOYKHO
€CTECTBEHHOHAYYHO MCCIIEIOBATh.

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

29 | Heopranudeckne U OpraHnyecKue
Kucnotel. Heopranuyeckue u
OpraHMYecKre OCHOBAHUS

IIpeoOpa3oBaTh onHy Gopmy
MIPEICTABICHUA TaHHBIX B IPYTYIO.
Paszmuathe BOIIPOCKI, KOTOPbIE BO3MOXXHO
€CTeCTBEHHOHAYYHO MCCIIE0BATh.

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

30 | AMdoTepHbIe HEOPraHUYECKUE
OpraHNYECKHE COEINHEHMS.
I'eHerrueckas CBs3b HEOPraHUICCKHUX
M OpraHHYEeCKUX BEIIECTB

IIpeobpazoBath oy hopmMy
IIPEACTABIEHUS JaHHBIX B APYIYIO.
PazmiuaTh BOpoChl, KOTOPhIE BO3MOXKHO
€CTECTBEHHOHAYYHO MCCIIEOBATh.

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

31 | Ponb xuMuu B obecriedeHUN
SKOJIOTMYECKOM, SHEPTETUYECKOU 1
MHUIIEBOM 0€30MMaCHOCTH, Pa3BUTHH
MEIUIIHHBI

BrIsSBIATH CBSI3b MEXIY IPOUUTAHHBIM U
COBPEMEHHOMN peasibHOCTHIO.

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

32 | TlpencraBnenust 00 OOMIUX HAYYHBIX
HPHUHIMIAX TPOMBIIIICHHOTO
HOJTyYeHHUS Ba)KHEHIIIMX BELIECTB

AHamM3upoBaTh, HHTEPIIPETHPOBATH
JTAHHBIE U JIENIaTh COOTBETCTBYIOIINE
BBIBOZBI. BCITOMHUTE M PUMEHUTD
COOTBETCTBYIOIINE €CTECTBEHHO-HAYUHBIE
3HAHUS.

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

33 | YenoBek B MUpE BEIIECTB U
MaTepuaioB

BbIBIIATE CBSI3b MEXIY IPOYUTAHHBIM U
COBPEMEHHOH PEAIbHOCTBIO.

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

34 | Xumus v 3710pOBbE YEIIOBEKa

BrIsBIATE CBSI3B MCXKAY HPOYUTAaHHBIM 1
COBpeMeHHOﬁ PCATIBHOCTBIO.

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

https://iu.ru/video-lessons

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI5S1 YYEHUKA
Xumus. 11 knace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnanko. M3narensctBo «/Ipodar.

METO/IUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. Xumus. 11 knacc. Yueonuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

2. Meroauueckoe nocodue. 11 xiace (aBropsr O. C. 'abpuensn, . I'. Octpoymos, U. B. AxcéHopa).

3. [Iporpamma kypca xumun s 8—11 kitaccoB o01ieo0pazoBaTelbHbIX yupexaeHuii (aBropel O. C. 'abpuensH, C. A. Cnaakos).
4. Pabouas Terpanp. 11 kinacc (aBropsl O. C. 'abpuensn, C. A. CiaakoB).

5. DnextpoHHas GpopMa ydeOHHUKa.

IMUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
1. Poccuiickas anexTpoHHas 1mkona. - https://resh.edu.ru/
. "Anmxumuk" - http:/alhimik.ru
. Kypuan «Xumus u sxusuby - https://hij.ru/
. [Tonbopua aurepaTypsl mo xumuuio - http://c-books.narod.ru/
Kypnan " 1 centsiops" - https://1sept.ru/
. Uudoypox - https://iu.ru/video-lessons
. COOpHHUK cTaTel 0 XMMHYECKUX DIIEMEHTaX, HIUTFOCTPHPOBAHHBIN OMMMCaHeM dKcepumenToB. -http://www.periodictable.ru

NoUTA W

CAUTBI:
https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lesson



