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HNOACHUTEJBHAS 3AIIUCKA

[IporpaMma 1o XMMHH Ha ypOBHE CpeqHero oduiero oopazoBanus pazpadorana Ha ocHoBe DenepalibHOTO 3aKOHA OT
29.12.2012 Neo 273-®3 «O6 o6pazoBanuu B Poccuiickoit ®epepauun», TpeOOBaHUMN K pe3yibTaTaM OCBOCHHUSA
dbenepanbHOl 00pazoBaTeNbHOM TMporpaMMmbl cpegHero obmiero obpaszoBanus (POII COQO), npenacTaBlieHHBIX B
®denepanbHOM rocyaapcTBeHHOM oOpazoBarenbHoM cTaHaapre COO, c¢ yuérom Konnenuuu npenopaBaHus ydeOHOIO
npenMera  «XuMHS» B o0Opa3oBaTenbHBIX opranuzanusix Poccuiickoir ®enepanuu, peanu3yroluX OCHOBHbBIE
oOpa3oBaTenbHbIE TPOrPpaMMbl, U OCHOBHBIX MOJIOKEeHHUH «CTpaTeruu pa3BuTusi Bocnutanusi B Poccuiickoil @enepaiuu Ha
nepuop a0 2025 rona» (Pacnopsbkenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJI0B K pazpaboTKe MPOrpaMMBbl 10 XMMUU, K OMPEAEIECHUIO O0IIel CTpaTeruu 00y4eHus, BOCIIUTAHUS U
pa3BUTUS O0yYarOUIUXCs cpeacTBamMu yueOHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABUIIU
koHenTyanbubie nonoxeHuss @I'OC COO o B3auMOOOYCIIOBIEHHOCTH IENEH, cofep KaHus, Pe3ybTaToB OO0y4YeHUs U
TpeOOBaHUIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHUEe, TOJy4aeMOE€ BBIMYCKHUKaAMU OOIe00pa30BaTeIbHOM  OpraHu3alliM, SBIISICTCS
HEOThEMJIEMOI YacThIO0 UX 00pa3zoBaHHOCTH. OHO CIY>KUT 3aBEpLIAIOIIUM 3TANOM pealn3aliid Ha COOTBETCTBYIOIIEM €MY
0a30BOM ypOBHE KIIOUEBBIX ILIEHHOCTEW, MPUCYIIMX LEIOCTHOW CUCTEME XUMHUYECKOro 00pa3oBaHUS. OJTH IIEHHOCTH
KacaroTCsl TO3HAHWS 3aKOHOB MPHUPOALI, (OPMHPOBAHUS MHUPOBO33PEHUS M OOMIEH KyJIbTYphl UYETOBEKa, a TaKKe
AKOJIOTUYECKM OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY 3JI0POBBIO U TPUPOAHON cpene. Peanusyercss Xumuueckoe
o0Opa3oBaHHE OOYy4YalOLIMXCS HAa YPOBHE CpEIHEro oOuiero oOpa3oBaHMs CPEACTBAMU Y4YEOHOIo MpeaMeTa «XHUMHUS»,
CoJiep’)KaHUE U TOCTPOCHHE KOTOPOIro OMpeNeieHbl B MporpaMMme Mo XUMHHU C Y4ETOM CHeUU(PUKU HAYKU XUMHH, €€
3HAYCHHs] B TIO3HAHWUU MPUPOABI U B MATEPHAIBHOM KU3HU OOIIECTBA, a TaKkKe ¢ YYETOM OOIIMX IeNel M MPUHIIMUIIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeJIHEero o01ero oopazoanus B Poccuiickoit deneparmu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPaeT 0COOYIO0 POJib B COBPEMEHHOMN IUBUIIM3AIIMU, B CO3/IaHUU
HOBOM 0a3bl MaTepHaIbHON KyIbTYypbl. OHA BHOCHUT CBOM BKJIa/J B (POPMUPOBAHUE PAIIMOHATILHOTO HAYYHOT'O MBIIICHUS, B
CO3JIaHHE LIEJIOCTHOIO MPEJACTABICHUS OO0 OKPYKAKIIEM MHUpPE KaK O €IUHCTBE MPHUPOABI U YEJIOBEKAa, KOTOPOE
(dopMupyeTCcsi B XUMUM Ha OCHOBE TMOHHMMAaHMSI BEILIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MUpPA, OCO3HAHUS B3aMMOCBSI3U
MEXTy CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH O0JIACTSIMU MPUMEHEHHS.




TecHO B3aMMOIEWUCTBYS C JAPYTMMH E€CTECTBEHHBIMU HAayKaMHu, XMMHUS CTajda HEOThEMJIEMOW YacTbhi0 MHUPOBOM
KYJIbTYpbl, HEOOXOJUMbBIM YCIIOBUEM YCIEIIHOIO TPyJa W >KU3HU Kaaoro wieHa oOuiectBa. CoBpeMeHHas XMMHS Kak
HayKa CO3UJATENIbHAsI, KaK HayKa BBICOKMX TEXHOJIOTHM HAmpaBlieHa Ha pElIeHHE TI00aJbHBIX MPOOJIEM YCTOWYHUBOIO
pPa3BUTHUS YETIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHBI 3I0POBBS.

B coorBercTBUM ¢ OOIIMMH IHENSIMHU W TOPUHIMIAMU CPEIHEro OOLIero oOpa3oBaHMs CoJepKaHUE MpeIMera
«Xumusi» (10-11 kmaccel, 0a30BbIi ypOBEHb HM3YUEHHS) OPUEHTHUPOBAHO IMPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO
HOJTOTOBKY O0YYaIOUINXCsl, HEOOXOIUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKIOYCHHUS
B KHU3Hb COLMYMa, MPOJOJKEHHS] 00pa30BaHus B Pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEIOCPEICTBEHHO C XUMUEH.

CocTaBnsitolluMU  TipeAMeTa «XHUMHS» S[BISIIOTCA 0a3oBble Kypcbl — «Opranudeckas xumus» u «OOmas u
HEOpPraHWYECKasi XUMHsI», OCHOBHBIM KOMITOHEHTOM COJIEpKAHUSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOI HAYKH: CHCTEMa
3HAHWH M0 HEOPTAaHMYECKOW XUMUU (C BKIIOUEHUEM 3HAHWKM U3 OOIIEeH XUMUU) U opranndeckon xumuu. GopmupoBanme
JAHHOW CUCTEMbl 3HAHUUN MPU M3YUYEHHH MpeAMeTa 0O0EeCHeYMBAET BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUHU.

CrpykTypa conepxxkanusi KypcoB — «Opranuyeckas xumus» u «OO011ast 1 HeopraHudeckass Xumus» chopMupoBaHa B
OporpaMMe MO XMMHUU Ha OCHOBE CUCTEMHOrO MOJX0Jla K M3YYEHHIO y4eOHOro MaTepuaia U o0yCIIOBJIE€HA UCTOPUUYECKU
00OCHOBaHHBIM PA3BUTUEM 3HAHUU Ha OMNpPEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKOl XuUMUU
BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPTaHUYECKUX COCIUHEHMI, a TAK)KE HAa YPOBHE
CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX MPEICTaBICHUN O CTpOoeHUH BemiecTB. CBeneHus 00 u3ydaeMbIX B Kypce BELecTBax
JAI0TCA B Pa3BUTHHM — OT YIJIEBOJOPOAOB JIO CIOKHBIX OMOJIOTMYECKH AKTUBHBIX COeNMHEHHWH. B Kypce opranuueckoit
XUMHUHU TOJYy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro o0pa3oBaHUsA MEpBOHAYAIbHBIE
NPEJICTABIICHUS O XUMUYECKON CBA3M, KJIACCU(PUKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX
CTPOEHUS, O XUMUYECKON PEAKIUH.

[Ton HOBBIM yrJOM 3peHHUs B IpeaMere «Xumus» 0a30BOro ypOBHS pPAacCMATPUBAETCS W3YUYEHHBIM Ha YpOBHE
OCHOBHOT'0 O0IIEro 0Opa3oBaHUs TEOPETUUYECKHUM MaTepHual U (HaKTOJIOTMYECKUE CBEACHHS O BELIECTBAX U XUMUYECKOU
peakuuu. Tak, B yacTHOCTH, B Kypce «O011as U HeopraHudeckass XUMHUs» 00y4YaroImUMCsl IPEA0CTaBIIAETCS BOZMOXHOCTD
OCO3HATh 3HAUYCHHE MEPUOAMYECKOTO 3aKOHA C OOLIETEOPETHUECKHX M METOMOJIOIMYECKUX IMO3ULUN, TIy0XkKe MOHSTH
UCTOPUYECKOE U3MEHEHHE (PYHKIIUI 3TOr0 3aKOHa — OT 00001IA0IEN 10 OOBICHSIONIEN U IPOrHO3UPYIOLIEH.




Enunas cucreMa 3HaHWN O BaKHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHUH, CBOMCTBAX M NMPUMCHCHHH, a TAKKE O
XUMHUYECKHUX PEaKIUAX, WX CYIIHOCTH W 3aKOHOMEPHOCTSX MpOTeKaHWs aomoiHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTaMH COJIEP’KaHUsI, MMEIOIIMMH KYJIbTYPOJIOTHYECKUA W TPUKIAJHON XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT
MOHMMAHUIO B3aMMOCBS3M XWMHH C APYTUMH HayKaMH, PAcKPBIBAIOT €€ POJb B TO3HABATEIBHOM W TPAKTUYCCKOU
JEATENHPHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIHMTAaHHIO YBKCHHS K IIPOIECCY TBOpPYECTBA B 00JACTH TEOPUU M
MPAKTUYECKUX MPUITOKEHUM XUMUHU, TTIOMOTAIOT BBIITYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO U JJUYHOCTHO 3HAYMMBIX
npo0OyieMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKA OCMBICIMBATh UH(POPMAIINIO U MPUMEHSTH €€ I TOMOJTHCHUS 3HAHWM,
pEIICHUs] WHTEUICKTYalIbHBIX W OJKCIEPUMEHTAIBHBIX HCCIIENOBATEIbLCKUX 3a71ady. B 1emoM cojepkaHue ydeOHOro
npeaMeTa «XUMHUs» JAaHHOTO YPOBHS M3y4eHUS] OPUEHTUPOBAHO Ha (POPMUPOBAHHE Y 00YUAIONINXCS MHPOBO33PEHUECKON
OCHOBBI JIJIs IOHUMaHus (PUIOCOPCKUX HJIeH, TAKUX KaK: MaTepuaIbHOE EIUHCTBO HEOPTaHUYECKOTO0 M OPTraHUYECKOro
MHUpa, OO0YCIOBICHHOCTh CBOWCTB BEIMIECTB MX COCTABOM M CTPOCHHEM, IMO3HABAEMOCTHh MPUPOIHBIX SBICHUA MyTEM
AKCIIEPUMEHTA W PEIICHHS MPOTUBOPEUNI MEKY HOBBIMHU (DaKTaMHU M TCOPETUICCKUMHU MPEATIOCEUIKAMHU, OCO3ZHAHKE POJIH
XVMHH B PEIICHUH IKOJIOTUIECKUX TPOOIIeM, a TakKe podiieM cOepexeHU IHEPTETHUECKUX PECYPCOB, CHIPhS, CO3IaHMsI
HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B miane permenus 3a1a4 BOCIUTaHUS, Pa3BUTHSA U COIUATN3ANNA O0YJAIONTUXCS MPUHATHIE MPOTPAMMOM 110 XUMHH
MOJIXOMIBI K OMPEICICHUIO COACP)KAaHUS W TOCTPOCHHUS MpeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHHE YHHUBEPCATbHBIX
y4eOHBIX JEUCTBUN, UMEIONINX 0a30BOE 3HAYCHHE ISl PA3IMYHBIX BUIOB JIEATEIBHOCTH: PEHICHUS MpoOJieM, MOUCKa,
aHanm3a ¥ o0paboOTKM WH(pOpPMAIMK, HEOOXOAMMBIX I MPUOOPETEHHUs OMbITa MPAKTUYECKOW U HCCIEeNOBAaTEIhCKON
JEATENHHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUH XUMUHU.

B mpaktuke mpemnojgaBaHWs XMMHHM KaK Ha YpOBHE OCHOBHOT'O OOINEro oOpa3oBaHWs, TaK M HA YPOBHE CPETHETO
oOmrero oOpa3oBaHus, PU OMPENEIEHUU COJEPKATEIbHON XapaKTEPUCTUKH LIeJIel M3ydeHUs TMpeAMeTa HampaBleHHEM
MEPBOCTETICHHON 3HAYMMOCTH TPATUIIMOHHO TPHU3HAETCS (POpMUPOBAHME OCHOB XHMHYECKOW HAyKH Kak 00JlacTv
COBPEMEHHOT'0 €CTECTBO3HAHUS, IMPAKTHUYECKOW JEATEIbHOCTH YeJIOBeKa W KaK OJHOI0 W3 KOMIIOHGHTOB MHPOBOM
KyJIbTypbl. C METOAMYECKON TOYKM 3PEHUS TaKOW MOAXOJ K OMPESICHUIO eI M3ydeHUs TpeMeTa SIBISICTCS BIIOJIHE
OIIpaBJaHHBIM.

CornacHo JaHHOUM TOYKE 3pEHUS TJIABHBIMU IENIAMH U3YUYEHUS npeameTra « XuMus» Ha 6a3oBoMm ypoae (10 —11 ki1.)
SIBJISTFOTCSI:




e (opmMupoBaHHE CHUCTEMBI XUMHUYECKUX 3HAHMA KaK Ba)KHCHINECH COCTABJISAIONICH €CTeCTBECHHO-HAYYHOW KapTHHBI
MHUpPa, B OCHOBE KOTOPOH JIEXKAT KJIFOYEBBIEC MOHATUA, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMHH, OCBOCHHUE S3bIKA
HAyKH, YCBOCHHME U TOHUMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHWH MHPOBO33PEHUECKOI0 XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHUS,

e (opmupoBaHHE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIISCCTB M XMMHUYECKUX PEaKIUH,
HEOOXOIUMBIX JJIsl MPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUH, UMEIOIINUX
MECTO B IPUPOIE, B MPAKTUYECKON U MOBCEAHEBHOM )XU3HU;

e pa3BUTHE YMEHHHA U CIIOCOOOB JCATEIBHOCTH, CBS3aHHBIX C HAONIOACHHEM M OOBSICHEHHEM XHUMHYECKOTO
AKCIIEPUMEHTA, COOJII0/IEHUEM MTPaBUiI O€30MACHOI0 0OPAILEHHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, comepkarenbHas XapaKTEpUCTUKA IIEJIEH M 3a/lady M3y4eHHUs MpeaMeTa B MpPOorpaMMe MO XUMUU
yTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU NMPUOPUTETAMH B CHCTEME CpPEIHEro 00Iero oOpa3oBaHUS.
CeronHs B MpenoiaBaHUN XUMUH B OOJIBIIICH CTEIICHH OTAAETCS MPEANIOYTCHHUE MPAKTUYECKOW KOMITOHEHTE COJEPIKaHUS
oOy4eHMs, OPUEHTHUPOBAHHONW Ha TMOJTOTOBKY BBIITYCKHHUKA O00IIe00pa3oBaTENbHOM OpraHu3alliy, BIIAJICIONIETO HE
HaO0OpOM 3HaHUH, a QYHKIIMOHATIHLHON IPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSMH aKTUBHOTO TMOJYyYCHHUs 3HAHUHN U
NIPUMEHEHUS UX B peabHOM KU3HU IS PEIICHHS MPAKTHYECKUX 3a1ad.

B cBs13u ¢ 3 TUM TIpu U3YYCHUH TIpeaMeTa «XHUMHUS» TOMUHHUPYIOIIEE 3HAUCHHUE MTPUOOPETAIOT TaKWe IS U 3aa4H,
KaK:

aganTamnys OO0ydYaroIMXCs K YCIOBUSM JIMHAMUYHO Pa3BHBAIONIETOCS MHpPa, (HOPMHUPOBAHHE WHTEIUICKTYaJIbHO
pa3BUTON JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATEILHOMY NPHHATHIO TPAMOTHBIX
PEIICHUI B KOHKPETHBIX KU3HCHHBIX CUTYAIIUSAX, CBI3aHHBIX C BEIICCTBAMHU U UX PUMCHCHUEM;

dbopMupoBaHue y OOYYarONIMXCS KIIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), HMMEIOIIMX YHUBEPCAIBHOE
3HAUYCHWE I PA3JIUYHBIX BHJIOB JACITEIBHOCTH: pEIICHUs TpoOJieM, MOWCKA, aHanu3a W 00pabOTKM HWH(OpPMAIIHH,
HEOOXOIUMBIX JIJII TPUOOPETEHUS OIBITA ACITEIBHOCTH, KOTOpAas 3aHUMAET BAKHOE MECTO B TMO3HAHMM XUMHH, & TAKKe
JUISL OLICHKM C TIO3UIUMH 3KOJOrMYecKod Oe30MacHOCTH XapakTepa BIMSHMUS BEUIECTB M XMMHYECKUX IPOLIECCOB Ha
OpraHu3M YeJIOBEeKa U MPUPOJIHYIO CpeNy;

pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTYAIBHBIX M TBOPYECKUX CIOCOOHOCTEH OOyYarOIIMXCS:
CIIOCOOHOCTH CaMOCTOSITEIFHO MPUOOpPETaTh HOBBIC 3HAHUS 10 XMMHUHU B COOTBETCTBUU C KU3HCHHBIMHU MOTPEOHOCTSIMH,




UCIIOJIb30BaTh COBPEMEHHBIC MH(OPMAIMOHHBIC TEXHOJOTHH IS MOMCKA W aHaiM3a YYeOHOW M HAayIHO-TIOMYJISIPHOM
uHpOpMAIIMN XUMHYECKOTO COAEpKaHNs;

dbopMuUpoBaHUE W Pa3BUTHE Yy OOYYAIOUIUXCS ACCOIMATHBHOTO U JIOTMYECKOTO MBIIIJICHUS, HAOII0AaTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHWUU W IPOBEICHHUH
XUMHUYECKOTO KCIIEPUMEHTA;

BOCIIUTaHUE y OOydYaromuxcs yOekJAEHHOCTH B TYMaHHCTUYECKOW HAIPaBIECHHOCTH XUMUH, €€ BaXKHOW POJU B
pElICHUH TJIO0ANBHBIX MPOOJIEM pPAIMOHATLHOTO TPHUPOIOIOIB30BAHUS, TIOMOTHEHUS JHEPreTHUYECKUX PECYpPCOB H
COXpaHEHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOAMMOCTH OCEPEKHOTO OTHONIICHHS K TPUPOJEC M CBOEMY
3I0pOBbIO, a TaKXK€ MPUOOPETEHHUS OMbITA MCTIOIB30BAHMS MOJTYUYEHHBIX 3HAHUW JI1 TMPHUHSTHS TPAMOTHBIX PEIICHUM B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B ydeOHOM mmane cpemHero oOmero o0Opa3oBaHHS TpeaMeT «XHMHS» 0a30BOTO YPOBHS BXOJUT B COCTaB
npeameTHol obnactu «EcTecTBeHHO-HAYYHBIE MPEIMETHIY.

OO6miee 4ymuciIO 4acoB, OTBEAEHHBIX MJII MU3Y4YEHHUS XUMHUHU, Ha 0a30BOM YpOBHE CpeIHEro o0IIero oopa3oBaHus,
cocraiser 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11 kiacce — 34 gaca (1 yac B Hefleno).

COJAEP KAHUE OBYUEHUS

10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMHMHU

[Ipeamer opraHuueckoid XUMUU: €€ BO3HUKHOBEHHUE, PA3BUTHE W 3HAUEHUE B IOJYYEHUU HOBBIX BELIECTB U
MaTepuasioB. Teopusi cTpoeHus opraHudeckux coenuuenuit A. M. byriepoBa, e€ ocHOBHbIE TonoxeHusi. CTpyKTypHbIE
(GopMysbl OpraHMYECKMX BellecTB. [omonorus, wuzoMepus. XHUMHUYECKash CBA3b B OPraHUYECKUX COEIUHEHUSAX —
OJIMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBinenre o KiIacCUpUKALMK OpraHWYecKux BemiecTB. HoMeHknarypa OpraHMYecKuX COEIMHEHHM
(cuctemarnueckasi) U TPUBUAJIbHBIC HA3BAHUS BOXKHEHUIIIMX MPEICTaBUTENIEH KJIACCOB OPraHUYECKUX BEIIECTB.




DKCIepUMEHTAIbHBIE METObl U3YUYEHHUS BEIIECTB W UX MPEBpPAIICHUN: O3HAKOMJICHHE C 00pa3liaMu OpraHHYeCKUX
BEIIECTB W MaTepuajiaMH Ha MX OCHOBE, MOJIEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE U OINUCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTraHUYECKUX BEIISCTB MPH HarpeBaHuu (IIaBjeHUE, OOYTIWBaHUE U
rOpEeHue).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psA. MeraH W 3TaH — NPOCTEUIIHE MPEACTABUTENHN AJIKAHOB:
duznueckre M XUMUYECKHE CBOMCTBA (pEaKIMy 3aMEIICHUS W TOPEHMs), HAXOXKJICHHE B MPUPOJE, IMOIyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUHN PSAd. DTUIEH U MPONUJIEH — MPOCTEUIINE MPEICTABUTEIN AJIKEHOB:
¢uznueckue W XUMHUUYECKHE CBOWCTBA (pEaKIMU TUIAPUPOBAHUS, TaAJOTCHUPOBAHUS, TUAPATAIMHA, OKHUCICHHS U
MOJIMMEPU3ALINH ), IOTYYSHUE U IPUMEHEHHE.

Ankaauensl: Oyranuen-1,3 u MerwiOyragaueH-1,3: cTpoeHHe, BaxKHEWIIME XHUMHUYECKHME CBOWMCTBa (peakius
nonuMepuzanun). [lonydeHne CHHTETUYECKOT0 KaydyKa U PEe3HHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKUM psAJ. AUETWICH — MPOCTEUINNA MpeaCcCTaBUTEND
AJKUHOB: COCTaB, CTpO€HUE, (U3UYECKHME M XHUMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUS, TaJIOr€HUPOBAHUS,
TUApaTalyuu, TOPEHUs ), MOJIy4eHUE U TPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHHe, (PU3NYECKHME M XHMHUYECKHE CBOWMCTBA (pEaKIMU TallOT€HUPOBAHUSA U
HUTPOBaHU), MOJyUYeHUE U MpPUMEHEHUE. Tonyon: cocmaes, cmpoeHue, uauyeckue u Xumuyeckue c8oucmea (peaxyuu
2aN102eHUPOBANUsl U HUMPOBAHUs), NoAy4YeHue U npumeneHue. TOKCHUHOCTh apeHOB. ['eHeTHyeckas CBSI3b MEXKIY
YTJIEBOJIOPOJIaMHU, IPUHAIEKAIIUMH K PA3JIMYHBIM KJIaCCaM.

[Ipupognbie HCTOYHUKH YIIIeBONOpoAoB. I[lpupoansiii ra3 u mnomyTHble HedTsHble Ta3bl. Hedts u e
npoucxoxaenne. CrocoOsl mepepaboTku HedTH: TEPEroHKa, KPEKWHT (TePMUYECKHUN, KaTaTUTHYECKUH), MUPOIIU3.
[IponykTel mepepaboTku HEDTH, UX NPUMEHEHHUE B MPOMBINUICHHOCTH U B ObITy. KamMeHHBINH yrojib W MPOAYKTHI €ro
nepepadboTKH.

OKCIepUMEHTAIbHbIE METOJIbl M3y4YeHUs BEIIECTB M UX MPEBpaAlICHUN: O3HAKOMJIEHHE ¢ OOpaslamMH ILIacTMAcCC,
KaydyKoB © pe3uHbl, kouteknuu «Hedts» wu  «Yromp», MOIETUPOBAHHE MOJEKYJI  YIJIEBOJOPOAOB U
raJIoreHOMPOU3BOAHBIX, IPOBEICHNE NPAKTUYECKON PAOOThI: MOIYyYEHHUE ITUIIEHA U U3yYEHUE €r0 CBOMCTB.




Pacuérnrle 3amaun.

Borunciiennss mo ypaBHEHHMIO XUMHUYECKOW peakinuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIEeCTBA WIH
NPOAYKTa PEAKIUHU IO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WIH NMPOJAYKTOB PEAKIIHH).

Kucaopoaconep:kanue opranHndecKue coeJMHHEHU

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI. METaHOJ U ATaHOJ: CTPOCHHE, (PU3NUECKHNE U XUMHUECKHE CBOMCTBA (PeaKiuu
C AKTUBHBIMU METaJUIaMH, TajJOr€HOBOJOPOJAMH, TOPEHHE), NMpUMEHEHUEe. BOoaopoJaHbIe CBSI3M MEXKIYy MOJIEKYJIamMu
crupToB. JleMCTBUE METaHOIa U ATAHOJIA Ha OPraHU3M 4YeJIOBEKaA.

MHOroatoMHbl€ COUPTHL. DTWICHIJUKOIb W TJMIEPUH: CTPOCHHE, (PU3NUECKHE W XUMUYECKHUE CBOMCTBa
(B3aUMOZEICTBUE CO IIETOYHBIMM METaUIaMM, KauyeCTBEHHAs pEaKIUsi Ha MHOroaTOMHble cIUpThI). JlelicTBue Ha
opraHusM yenoeka. [[puMeHeHne riauuepruHa U STUIICHTJINKOIIS.

deHo: CTPOCHNUE MOJICKYJIIBI, PU3NUECKUE U XUMUYECKHE CBOMCTBA. TokcnuHOCTh eHomna. [Ipumenenue denomna.

AJbIieTUabl U Kemornsl. DopMaliblIeTH/l, alleTalIbIeTU/l: CTPOeHHE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peaKiuu
OKHUCJICHHS] M1 BOCCTAHOBJICHHU S, KAUECTBEHHBIEC PEAKIINU), TIOTYUCHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/ieNibHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAsI U YKCYCHas KHUCIOTBI: CTpOeHUE, Pu3ndeckue u
XUMUYECKUE CBOWCTBA (CBOMCTBA, OOIIME JJIsI Kjacca KHUCJIOT, peakius STepuduKaiuu), MoIydeHHUE U IpPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHI KakK MPEACTABUTENM BBICHIMX KapOOHOBBIX KHUCIOT. MblIa KaK COJU BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIEe ACHCTBUE.

Crnoxxnbie 3(pUpbl KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. ['maponu3 cinoxkubix 3¢upoB. Xupsl. ['uaponus xupos.
[Iprumenenue xupoB. bruonornyeckas poiib ) KUPOB.

YraeBoapl: cocTaB, Kiaccupukanus YrieBogoB (MOHO-, AW- M Tojducaxapujbl). [Joko3a — MOpoCTEeUIINiA
MOHOCaxapHl: OCOOCHHOCTH CTPOCHMSI MOJEKYJbl, (QU3NYECKUEe M XHUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBUE C
ruapokcuaom meau(ll), okucnenne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiIeHUE, OpPOXKEHUE TITFOKO3bI),
HaXO0XJICHUE B MIPUPO/JIE, IPUMEHEHUE, Onosiorudeckas poiab. @orocunTe3. OpyKTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemntono3a kak npupoansie noauMepsl. CTpoeHHE Kpaxmana U HeJUTr0I03bl. PU3HUECKUue U XUMUYECKUE
CBONCTBA KpaxMaja (THApPOJIN3, KAUeCTBEHHAs PEAKIUs C HOJOM).

DKCIEpUMEHTAIbHBIE METOJbl M3y4YEHHUsI BEIIECTB M UX IMPEBpAIlCHHUI: MPOBEICHUE, HAOIIOJECHUE U ONUCAHUE
JEMOHCTPAILMOHHBIX OMNBITOB: FOPEHUE CIHUPTOB, KAUYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHUCIIEHHE 3TaHOJa




okcusiom meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJACHCTBHE TiuilepuHa c ruapokcugom wMeau(ll)), ampaerumon
(okucieHne aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuaom meau(ll), B3aumosericTBue kpaxmana ¢ HOAOM),
IIPOBENICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anayu.

Boblunciienns mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBAa HMCXOJHOTO BEILIECTBA WIIU
IPOYKTa PEAKIUU MO0 U3BECTHBIM Macce, 00BbEMY, KOTTUYECTBY OJHOTO M3 UCXOHBIX BEUIECTB WM MPOAYKTOB PEAKITIN).

A3zoTcoeprKaIiie OpraHnuecKiue COeTUHEHNS.

AMHMHOKHCITOTBI Kak aM(OoTepHbIe OpraHnYecKre coequHeHns. Ou3ndeckue U XUMHIECKUE CBOMCTBA aMUHOKHCIIOT
(Ha mpuMepe raunuHa). buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTuab.

benku xak mpupoiHbIe BEHICOKOMOJNIEKYIISIpHBIE coennHeHus. [lepBudHas, BropuyHasi U TPETUYHASI CTPYKTypa OEIKOB.
XUMHYECKHE CBOMCTBA OETTKOB: TUAPOIIH3, ICHATYPAIlHs, KAYECTBEHHBIE PEAKITUN Ha OCITKH.

OKCIEpUMEHTAIbHBIE  METOAbl HW3YYCHHS BEIIECTB M WX TMPEBPAICHUN: HAOJNIOJACHHE W  OIMCaHUC
JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATYpallvs OSIKOB IPHU HarpeBaHUU, IIBETHBIE PEAKIIUU OETKOB.

BricokoMoieKyJIsIpHbIE COeTHHEHNSI

OCHOBHBIC TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCTUHEHHUI: MOHOMED, MOTUMED, CTPYKTYPHOE 3BEHO, CTCTICHD
TIOJTMMEPHU3AINH, CPETHSAS MoJieKysipHas Macca. OCHOBHBIC METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHCHUN —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

DOKCIEepUMEHTAIIbHBIE METObl U3YYCHHS BEIIECTB M WX MPEBPAICHHI: 03HAKOMIIEHHE ¢ 00pa3liaMu NMPHUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyIyKOB.

MexnupeaMeTHbIe CBA3H.

Peanuzanmst MeXIpeaMETHBIX CBSI3€M NMpPHU U3YYEHUM OpraHuyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS 4Yepes
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK W TOHITHH, SBISTFOIINXCS CUCTEMHBIMU JJIS OTAEThHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0uire ecTecCTBEHHO-HAyYHbIE TOHSTHS: SIBICHUE, HAay4dHbId (DaKkT, rumoresa, 3aKoH, TEOpHUs, aHAIHU3, CUHTES,
KJ1accuuKanus, NIepUoJUIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCTIEPUMEHT, MO/ICTUPOBAHHE.

dusnka: MaTepusi, SHEPTHsI, Macca, aToM, JIEKTPOH, MOJICKYJIa, SHEPTE€TUUECKUI YPOBEHB, BEIIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSIHHE BEIIeCTBa, PU3NUECKUE BETMUYUHBI M CIUHUIIBI X U3MEPCHHS.




buonorusi: kimerka, opraHu3Mm, Owocdepa, oOMEH BEIIECTB B OpraHu3Mme, (POTOCHUHTE3, OMOJIOTHMYECKH AKTHBHBIC
BemecTBa (O€NKu, yrieBOIbI, JKUPHI, HDEPMEHTHI).

['eorpadusi: MuHepabl, TOpHBIEC TTOPOBI, TTOJIE3HBIE UCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHOMOTUSA: THUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO IHTAHWS, MOIOIINE CPEICTBA, JICKAPCTBCHHBIC U
KOCMETHYECKHE TTPenapaThl, MaTEPHAIIbI M3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOITPAMMBI 110 XMMHWHU HA BA30BOM VYPOBHE
CPEAHEI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS OOYYarOIIMMMCS MPOrPaMM CPEIHEro OOIIero
oOpa3oBaHusl (JINYHOCTHBIM, METANpPEIMETHBIM U IpeaMeTHbIM). HayuHo-meTroanueckod OCHOBOM [uisl pa3paboTKu
IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrpaMM CpPEAHEro oduiero oOpa3oBaHHUsI SIBISIETCS CUCTEMHO-IESITEbHOCTHBIN
HOJXO/.

B CcOOTBETCTBUM € CHUCTEMHO-IEATEIbHOCTHBIM IOJAXOJOM B CTPYKTYpE€ JHWYHOCTHBIX pE3YyJIbTaTOB OCBOEHUS
npeameTa «XUMHUS» Ha YPOBHE CPeAHEro 001Iero o0pa3oBaHus BbIACIEHBI CISTYIOIINE COCTABIISAIONINE:

OCO3HAHHE OOYYAIOIIMMUCS POCCUMCKON TpaKJAHCKOM HWJIEHTUYHOCTHU — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITENIBHOCTH U CaMOOIPEEIICHHUIO;

HaJINYME MOTUBALUHU K O0yUEHHUIO;

LEJICHANPABIEHHOE PAa3BUTUE BHYTPEHHUX YOEXKIECHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEN M MCTOPUYECKHUX
TpaauLMii 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOEU NEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, IPUCYILIMMHU LEIOCTHON CUCTEME XMMHUYECKOro 00pa3oBaHMs;

HAJIMYKE MTPaBOCO3HAHUS IKOJIOTMUYECKOM KYJIbTYPhl U CIOCOOHOCTH CTABUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHMS MpeAMeTa «XHUMHS» JOCTUTAIOTCAd B €AMHCTBE YYEOHOW M BOCHHUTATEIbHOU
JESITENbHOCTY B COOTBETCTBUU C T'YMaHUCTUYECKHUMH, COLMOKYJIBTYPHBIMM, IyXOBHO-HPABCTBEHHBIMU LEHHOCTSMHU U




ujealaMid POCCHICKOTO TPa)KAaHCKOro OOIECTBa, MPUHSATHIMU B OOLIECTBE HOPMaMH M MpaBUJIAMU [OBEIEHUS,
CHOCOOCTBYIOLIMMH MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HDABCTBEHHOI'O CTAHOBJICHUSI IMYHOCTH O0YYarOIIMXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS IMpeaMeTa «XUMHS» OTpaXkaroT c(HOpMHUPOBAHHOCTh ONbITA MO3HABATEILHON M
IPAKTUYECKOM EeSITENbHOCTH 00YYAOIINXCA 110 pean3allii NPUHATHIX B OOLIECTBE IEHHOCTEM, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS .

0CO3HaHUS 00YUYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 003aHHOCTEH, YBaXKEHHSI K 3aKOHY U IIPaBOIOPSIKY;

IPEICTABIICHUS O COLMAIIBHBIX HOpMaxX U MpaBuiiaX MEKIMYHOCTHBIX OTHOILIEHU! B KOJUIEKTUBE;

TOTOBHOCTHM K COBMECTHOM TBOPYECKOM NEATEIBbHOCTH MPH CO3[JaHUU YYEOHBIX HPOEKTOB, PELICHUU YYEOHBIX U
IIO3HABATEJIbHBIX 3a/1a4, BBIIIOJHEHUN XUMUYECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX MPHU aHAIU3€ Pa3IndYHbIX
BUJIOB YU4E€OHOU JI€ATEIbHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMA

LIEHHOCTHOI'0 OTHOILIEHHS K UICTOPUYECKOMY M HAYYHOMY HACJIEIUIO OT€YECTBEHHON XUMHUH;

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TECOPUM U MPAKTUUYECKOIO0 MPUMEHEHHUS] XUMHUHU, OCO3HAHUS TOrO, YTO
JOCTHKEHUS HAyKH €CThb pE3yJbTaT [UIMTEIbHbIX HAOJIOJACHHUH, KpPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX ITOHCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca W II03HABATEJIbHBIX MOTHMBOB B TOJIYYEHHUM M IOCIEAYIOLUIEM aHaIW3€ HHPOpMAIUU O MEpPEIOBbIX
JOCTHKEHUSAX COBPEMEHHOU OT€YECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOr0 TOBEACHNUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAllUM, CBSI3aHHBIE C XMUMUYECKUMH SIBJICHUSIMHM, U IPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTUPYACHh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MTOBEJICHUE U ITOCTYIIKH CBOMX TOBAPUIIEHN C IMO3UIIMN HPABCTBEHHBIX U IPABOBBIX HOPM
Y OCO3HAHME ITOCIENCTBUM 3THX IIOCTYIIKOB;

4) dpopMuUpoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUs [IEHHOCTEH 310poBOro u Oe3omacHoro o0Opasza >KW3HHU, HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K
COOCTBEHHOMY (DPU3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;




coOto/IeHUs1 TMpaBui O€30MacHOro OOpallleHusi ¢ BeUIeCTBAMU B OBITY, NMOBCEAHEBHOM >XM3HUM M B TPYAOBOH
NeSITEeNbHOCTH;

MOHUMAaHUSI IEHHOCTH TPaBWI WHIAUBUIAYAIBHOTO M KOJUJIEKTHBHOTO O€30MacHOrO TOBEACHHUS B CHUTYalUsAX,
YIPOKAIOIIMX 3/I0POBbIO U KU3HU JIIOJCH;

OCO3HAHUS MOCIEICTBUIN U HETIPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aTKOTr0Jisl, HAPKOTHUKOB, KypEeHHUS);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIIE0BATEIbCKON JeATENHHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKON U JPYTrUX BUIIAX JAEATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE y4aCTHE€ B PEIICHUU MPAKTUYECKHUX 3a/lay COLMAJIbHOM HANpaBIEHHOCTH (B paMKaxX CBOETO
KJIacca, IIKOJIbI);

UHTEepeca K MPaKTHYECKOMY HU3YYEHHIO Mpodeccuil pa3ugyHOro poja, B TOM YHUCIE HAa OCHOBE MPUMEHEHHS
PEAMETHBIX 3HAHUM MO0 XUMUH;

yBaXEHUS K TPYY, JIOJSAM TPYyJla U Pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAJIbHOW TpaekTopuu oOpazoBaHus, Oyaymiedt mnpodeccun u
peann3aluuy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) IK0JI0TNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EIECO00pa3HOr0 OTHOIICHHS K IPUPOJIE, KAK HCTOYHHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIC;

NOHMMAaHUS TJI00AIBHOIO XapaKTepa SKOJIOTMYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE
IIPUPOJTHON Y COLIMAIIBHOU CPEMBI;

OCO3HAHHUS HEOOXOAMMOCTH UCIOJIb30BAHUSL JIOCTH)KCHUM XUMHUHU JJI  PEUICHUS BOIMPOCOB PAIMOHAIBLHOTO
PUPOJIONIOIH30BAHUS;

AKTUBHOI'O HENPUATUS JNEUCTBUM, NPUHOCAIIMX BPEA OKPYKAIOLIEH NPUPONHON Cpene, YMEHUs NPOTrHO3UPOBATH
HEeOJIaronpuUsATHBIE YKOJIOTMYECKUE TOCIEACTBUS MPEANPUHUMAEMbIX ACHCTBUHN U MPEIOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO IKOJOTMYECKOTO MBIIUICHHS], IKOJIOIMUYECKON KYJIbTYPBI, OIbITa JAEATEIBHOCTH YKOJIOTUYECKON
HAIIPaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBAThCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOW MPAKTHKE,
CITOCOOHOCTH U YMEHUSI aKTUBHO MTPOTUBOCTOSITH UIC0JIOTUU XeMOo(hoOuu;




7) HUEHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKH M OOLIECTBEHHOMN
NIPAKTUKH;

MOHWMAaHUS CHEUPUKN XUMHUHM KaK HayKW, OCO3HAaHUA e€ poiau B (OPMHUPOBAHWUU PAMUOHAIBHOTO HAYYHOTO
MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO TPEACTaBICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE MPUPOJIBI M YCIIOBEKa, B
MO3HAHWU TIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpPaHEHUs TPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW I[MBWIHM3AIMU: B €€ TyMaHUCTHYECKOU
HAIPABJICHHOCTH W BaXKHOW POJNM B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpHI, PEHICHUU TIIOOATBHBIX MpoOiieM
YCTOMYUBOI'O PAa3BUTHSI YEIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM, MUINEBOM M JKOJOTMYECKOW O€30ImacHOCTH, B
Pa3BUTHH MEIUIIMHBI, 00ECIICUEHUN YCIIOBUN YCHENIHOTO TPYy/a U SKOJIOTHYECKH KOM(OPTHOM >KM3HHM KaXJAOro 4jIeHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMAHHS CYIIHOCTH METOJOB TO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS JJIA aHAIM3a U OOBSICHEHUS SIBJICHUI OKPYXKAIOIIEro MHUpa U
NPOUCXONAIIMX B HEM HW3MEHEHWH, yMEHHUs JellaTb OOOCHOBAaHHBIC 3aKIIOYEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB W
UMEIOIIUXCS JAaHHBIX C TIEITI0 TIOTYYCHHS TOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIBHO WCITOJIb30BAaTh XMMHUYECKUE 3HAHUS VISl PEIICHUS MPOOJIEM B PEATbHBIX JKM3HEHHBIX
CUTYaIUsIX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIHCKON JAEITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHHUIO U CaMOOOPA30BaHUIO, K aKTUBHOMY ITOTYYEHHUIO HOBBIX
3HAHHWH 10 XMMHUHU B COOTBETCTBHUH C JKU3HECHHBIMH ITOTPEOHOCTSIMH;

MHTEpeca K 0OCOOEHHOCTSIM TPYy/ia B pa3IMYHbIX chepax NpoPpecCuoHaTbHON ACSITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJIbTaThl OCBOCHUS YUEOHOro mpeaMera «XHUMHUs» Ha YPOBHE CPEIHEro o0Iero oopa3zoBaHus
BKJIFOYAIOT:

3HaAYUMbIE JUIi  (OPMUPOBAHHMS MHUPOBO33PEHHSI OOYUYAIONIMXCS  MEXKIUCIHUIUTMHAPHBIE (MEXIPEIMETHbIC)
oOlIIeHAyYHbIE TOHSTHS, OTPaKaIOIIME IETOCTHOCTh HAay4YHOW KapTUHBI MHUpa U CHeUu(HUKy METOJO0B MO3HAHUS,




UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4YHBIN (aKT,
MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, HCCIIeJOBaHUE, HAOII0IeHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

yYHUBEpCAJIbHbIC Yy4ueOHbIC JACHCTBUS (TMO3HABaTeNbHbIE, KOMMYHUKATHBHBIC, DPETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHue QYHKIIMOHATBLHON IPAMOTHOCTH U COLIMATIBHON KOMITETEHIIUN 00YyUYarOIINXCs;

CIIOCOOHOCTh O0YYarOIIUXCSA MCMOJIb30BAaTh OCBOCHHBIE MEXKIUCIUIIIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS U
YHUBEpCAJIbHbIC YUeOHBIC IEUCTBUS B TO3HABATEIHLHON U COIMATILHOM MPaKTHKE.

MeranpenMeTHbple  pe3yabTaThl  OTPAKAIOT  OBJAQJCHHE YHUBEPCATHHBIMH  YYCOHBIMH  TI03HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMU.

OBJjiajieHne YHUBEPCATbHBIMHI YUeOHBIMH NMO3HABATEIbHBIMHY JIEHCTBUSIMHU:

1) 6a30Bble JIOrHYecKue JeicTBUS:

CaMOCTOSTETTLHO (POPMYITHPOBATH U aKTYATU3UPOBATh POOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpENENATh 1IN JEATeIbHOCTH, 3ajlaBasi MapaMeTpbl U KPUTEPUU UX JIOCTHUIKEHHUS, COOTHOCUTh PE3YIbTaThI
NEATEIbHOCTHU C MOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh MPU OCBOCHHWHM 3HAHMM NPUEMBI JOTUYECKOTO MBIIUICHUS — BBIIETATh XAapaKTEPHbIE MNPU3HAKU
MOHSITUM MU YCTAHABJIMBATh WX B3aMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIUME MOHATUSA I OOBSICHEHUS OTIEIbHBIX
(aKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAHUS U KPUTEPUH JIJIsl KIIAaCCU(UKAIIUU BEIIECTB U XUMUUYECKUX PEaKIIHiA;

YCTaHABJIUBATh IPUUNHHO-CJIEJACTBEHHbBIE CBSI3M MEXTY U3y4YaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, MO AHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBIECHUAX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIOUEHNS,

NPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOIb3yEMbIE B XUMUHU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPEOOPa30BhIBATh
MOJIETIbHBIE TIPEICTABIICHUS — XUMHYECKUH 3HAK (CMMBOJ) JJIEMEHTa, XUMU4ecKas (opMysa, YpPaBHCHHE XUMHYECKOU
peakiuu — MpHU PEIICHUH YYEOHBIX IMO3HABATEJbHBIX M NPAKTUUECKUX 3a/a4, MPUMEHSITh Ha3BaHHBIE MOJEIbHBIC
NIPEACTABIICHUS IS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbIe McCIeI0BaTEILCKUE 1eHCTBUS:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHA;




dbopMynupoBaTh eI W 33Ja4d  UCCJIEIOBAaHMS, HUCIIOJIb30BaTh  IIOCTABJIEHHbIE ©  CaMOCTOSATEIbHO
c(hopMyIUpOBaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI I (hOPMHUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
NPaBUJILHOCTU BBICKA3bIBAEMBIX CYKICHUI;

BJIAJ€Th HABBIKAMU  CaMOCTOSATENbHOIO IUJIAHUPOBAHMS M  NPOBEACHUS  YYCHHMUECKHMX SKCIEPHUMEHTOB,
COBEpIIECHCTBOBATh YMEHHA HaONMI0AaTh 3a XOJOM IIPOIECCa, CAMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar,
(GopmynupoBaTh 00OOLIEHUS M BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH pE3YJIbTATOB MCCIEAOBAHUS, COCTaBIAThH
000CHOBAaHHBIN OTUYET O MPOJEIaHHON padoTe;

OpUOOPETaTh OMNBIT YYEHWYECKOH MCCIIENOBATENbCKON M MPOEKTHOW AESTENIbHOCTH, MPOSBIATH CIHOCOOHOCTh U
TFOTOBHOCTh K CaMOCTOSATEIbHOMY MOUCKY METOAOB PEHICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3JIMYHBIX METO/0B
NO3HAHUS.

3) pa6ora c nHpopmManueit:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HWHQOpManuu (HAy4HO-TIOMYJsipHAsi JIUTepaTypa XUMHUYECKOIO
collep KaHMsl, CIpaBOYHbIE MocoOus, pecypchl WHTepHeTa), aHanu3upoBaTh MHGOPMAIMIO PA3IMYHBIX BHIIOB U (GopM
IPEICTABIICHNS, KPUTUYECKH OLEHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(bopMyIUpPOBATh 3aMPOCHl U MIPUMEHSThH Pa3IUYHbIE METOBI IIPU MOUCKE U 0TOOpe MH(MOpMALIUU, HEOOXOAUMOM ISt
BBINIOJIHEHUSI YUEOHBIX 3a/1a4 ONpPeeIEHHOr0 THUIIA;

IpUOOPETaTh OIBIT MCHOJIB30BAHUS WHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHA W PA3IUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTHUMANIbHYIO (OpMy MpeacTaBiieHus HHpopmanuu (cxembl, rpaduku, AuarpaMMsl,
Ta0JIMILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyeCTBE CpEACTBAa MpuU paboOTe ¢ XUMHUYECKOM HH(OpMaluen: MTPUMEHSITh
MEXTIpeIMeTHbIE (PU3NIECKHe U MAaTEMAaTUIECKIE) 3HAKA U CUMBOJIBI, (DOPMYITbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISJHOCTH.

OBiageHue yHMBEPCAJIbHBIMM KOMMYHHMKATUBHBIMHU AeHCTBUSAMM:

3a/1aBaTh BOMNPOCHI MO CYIIECTBY OOCYXKIaeMOl TeMbl B XOJI€ JMaIora W/WIMW JUCKYCCUM, BBICKA3bIBATh WJICH,
(GopMynupOBaTH CBOM MPEATIOKEHUS OTHOCUTEIBHO BBHITTOTHEHUS MPEII0KECHHON 3a1auH;




BBICTYINAaTh C MpEe3EHTAIlMel pe3yJbTaTOB IO3HABATENIbHOMW MESITeIbHOCTH, IOJTYYEHHBIX CaMOCTOSATEIbHO WU
COBMECTHO CO CBEPCTHUKAMU IPH BBIIOJHEHUU XMUMHYECKOIO HIKCHEPUMEHTA, NPAaKTUYECKON paboThl O MCCIEI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peasiu3allii y4eOHOro NMpoeKkTa U (pOpMyIHpOBaTh BHIBOJIBI IO pe3yIbTaTaM HNpPOBEAEHHBIX
UCCJIEIOBAaHUM MyTEM COTJIaCOBAHUSI O3ULIUM B X0J1e 00CYKIeHUsI 1 OOMEHA MHEHUSIMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsiTABHBIMH 1eCTBUAMMU:

CaMOCTOSITEJILHO TUIAHUPOBATh U OCYIIECTBIIATH CBOKO ITO3HABATEIBHYIO JEATEIBbHOCTD, ONPENEIIs €€ HEenu U 3a1a4H,
KOHTPOJIUPOBATh U IO Mepe HEOOXOTUMOCTH KOPPEKTHUPOBAThH MpEAJiaraeMblii alrOpUTM ACHCTBUIA HpPU BBIMOJIHEHUU
y4eOHBIX U HCCJIEA0BATENbCKUX 3a/ad, BbIOMpaTh Hanbosee 3((HEKTUBHBIN COCOO MX pEHICHHS C YYETOM IMONTYy4YEHUs
HOBBIX 3HAHMH O BEILECTBAX U XUMUUYECKUX PEAKLINIX;

OCYLIECTBJISITH CAMOKOHTPOJIb CBOEH JI€ATEIBHOCTH HA OCHOBE CaMOAaHaIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHbI€ pe3ysIbTaThl OCBOCHHSI Kypca «OpraHnyeckas XuMus» OTPaXaroT:

c(hOpMHPOBAHHOCTh NPEICTABIECHUNA O XUMHUYECKOM COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, pPOJIU
XVUMHMHM B TO3HAHUU SIBIECHUM NpuUpoAbl, B (POPMHUPOBAHMM MBIIIJIEHUS M KYJIbTYpbl JUYHOCTH, €€ (DYHKUMOHAIBHOU
IPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHUs] MPAaKTUYECKUX 3aJa4d U IKOJIOTMYeCKH 0OOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPAasi BKJIFOYAET: OCHOBOIIOJIAralolUe MOHATUS (XUMUYECKUNA SJIEMEHT,
aToOM, OJJIEKTPOHHAasE 00OJ0YKa aToMa, MOJIEKYJd, BAJIEHTHOCTb, J3JIEKTPOOTPULATENBHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHas ¢opmyina (pa3BépHyTas U COKpalEHHAs), MOJIb, MOJIIpHAsl Macca, MOJISIPHbIM 00bEM, YIIepOAHbBIN CKEJeT,
(GyHKIMOHANbHAS TPYIINA, PaJuKal, U30MEpHUs, U30MEPhI, TOMOJIOTHUECKHIA Psif, TOMOJOTH, YIJIEBOAOPOIbI, KUCIOPOI U
a30TcoAepKAIUE COCTUHEHUS,, MOHOMED, MOIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHMS]); TEOPUU U
3aKOHBI (TEOpHsl CTPOEHHs OpraHMYecKux BemecTB A. M. bByriepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XHWMWMHM; MHMPOBO33PEHUYECKHE 3HAHHWsA, JEKAIIME B OCHOBE IIOHMMAaHUSA




NPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBICHHM, (PaKTOJIOTUYECKHE CBEJEHHUSI O CBOMCTBAX, COCTAaBE, MOJYYECHUU U
0€30MacHOM HCIIOIb30BAHUN BAXKHEUIIIMX OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JAESATEIIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHUH BBISBIATh XapakTEpHbIE NPHU3HAKH TOHATHUN, YCTaHABIMBAaTh KX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIME TIOHATHSI TPU ONHUCAHMM COCTaBa, CTPOEHUS M MPEBpAIICHU OpPraHuYecKuX
COCOUHECHUM;

c(OPMUPOBAHHOCTb YMEHHHM HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JUISI COCTABJIEHUS MOJEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpamE€HHON) (OpMYJT OpPraHUYECKHUX BEIIECTB W YPAaBHEHHN XMMHUYECKUX PEaKIIHH,
U3rOTABJIMBATh MOJEIM MOJEKYJI OPraHMYECKHUX BEIIECTB ISl WUIIOCTPAUUU MX XMMHUYECKOTrO U IPOCTPAHCTBEHHOI'O
CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MIPUHAJUJICKHOCTh U3YUYEHHBIX OPraHMYECKHUX BEIECTB IO UX COCTaBy U
CTPOCHHIO K OIpENeIEHHOMY KIACCy/TpyIe COeAUHEHHUM (YTIeBOJOPO/IbI, KHCIOPOI U a30TCOAEPKAIUE COCAMHEHHUS,
BBICOKOMOJIEKYJISIDHBIE COEMHEHHUs), JaBaTh UM Ha3BaHUs 1o cucremarndeckoil HomeHknatype (IUPAC), a rtaxxke
NPUBOJIUTh TPUBHAJIbHBIE HA3BaHUS OTACNbHBIX OPTaHUYECKUX BEHIECTB (ITUJICH, NMPOMWIEH, alleTUIECH, STUICHIJIUKOIb,
ruuepud, ¢GeHon, (opMaibaerus, aueTalbJerujl, MypaBbHHAas KHCJIOTa, YKCYCHas KHCJIOTa, OJEMHOBas KHUCIOTA,
CTEapHHOBAsI KUCIIOTA, TJII0K03a, (PPYKTO3a, Kpaxmall, HEJUII0JI03a, TJIULHH);

c(hOpMHPOBAHHOCTh YMEHUS OMNPENEIATh BUIbl XUMHUUYECKOW CBSI3U B OPTaHMYECKUX COCAMHEHUSX (OAUMHApHBIE U
KpaTHBIE);

c(OpMUPOBAHHOCTh YMEHUS PUMEHSATH MOJI0KEHUS TEOPUH CTPOEHUSI oprannyeckux BemectB A. M. Bytneposa st
00BSICHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTABA M CTPOEHUS; 3aKOH COXPaHEHUS! MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh COCTaB, CTPOEHUE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA TUIIMYHBIX
npeacTaBUTeNEH pa3IUUHbIX KIaCCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, ITUJICH, PONWIEH, aleTuieH, Oyraguen-1,3,
MeTunOyTaauen-1,3, OeH30/1, METaHO], ATaHON, ATHICHIJHUKOIb, TJIHIEpUH, (EeHOoN, ameraabAeruj, MypaBbUHAS H
YKCyCHasi KHMCIIOTBI, TJIFOKO3a, Kpaxmal, LEJUI0JI03a, AMUHOYKCYCHAasl KHUCJIOTa), WUTIOCTPUPOBATh M€HETUYECKYIO CBSI3b
MEX1y HUMU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIMI C UCTIONb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOIHOTO ChIpbs (HE(PTh, MPUPOIHBIN a3, yroib),
CIIOCOOBI MX TIEPEPAOOTKHU U MPAKTHIECKOE MPUMEHEHHE MTPOTYKTOB MEPEPadOTKY;




c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJMWTH BBIYUCIICHHUS MO XMMHUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WUJIU MPOAYKTA PEAKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOI'O M3 MCXOJIHBIX BEIIECTB
WIH TPOIYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTb YMEHUN BIAJETh CUCTEMOMN 3HAHUM 00 OCHOBHBIX METOaX HAyYHOTO MO3HAHUS, UCIIOIb3YEMbIX
B XMMHH TPU U3YYCHUHU BEIIECTB U XUMUYECKHUX SIBJIEHUU (HAOIIO/ICHUE, U3MEPEHHE, DKCIICPUMEHT, MOJCIUPOBAHUE),
UCIIOJIb30BATh CHCTEMHBIE XMMWYECKHE 3HAHUS Ui NPUHATUS PELICHUHM B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHECHUEM;

c(hOpMUPOBAHHOCTb YMEHUM COONIOJATh TMpaBWia TOJIb30BAHMSI XHWMHUYECKONM MOCYJOM H J1a00paTOpHBIM
o0oOpyJoBaHUEM, a TaKXe MpaBuia OOpalleHUss C BEUIECTBAMHU B COOTBETCTBUU C HWHCTPYKIHUSIMHU IO BBIMIOTHEHHUIO
71a060paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHI TUTAHUPOBATH M BBIMIONHITH XUMUYECKHUNA AKCIIEPUMEHT (MPEBPAICHUS OPTaHUYECKHUX
BEILIECTB MPU HArpEBAHUHU, MIOJIYUYCHUE STUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTaHUYECKHUX BEIIECTB,
JieHaTypanus OeJIKOB NMPU HarpeBaHHH, 1BETHBIEC peaKIMU OEJIKOB) B COOTBETCTBUU C MPAaBUJIAMH TEXHUKUA O€30MaCHOCTH
npu oOpalleHUH C BEHIECTBAMU M JIaOOpAaTOPHBIM OOOPYIOBAaHHEM, TPEJACTABIATh PE3YyIbTaThl XHUMUYECKOTO
JKCIEpUMEHTa B (JOpME 3alUCH YPAaBHEHUN COOTBETCTBYIOIIMX peakiuid U (PopMynaupoBaTh BBIBOJLI HA OCHOBE ATUX
pEe3yIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0 HMH(POpPMAILIMIO, MOIYyYaeMyl0 U3 Pa3HBIX
UCTOYHUKOB (CpencTBa MaccoBoil nuHopmaiuu, UHTEepHET U Ipyrux);

c(hOpMHPOBAHHOCTh YMEHUHN COOJIIO/IaTh MpPaBHJIa SKOJIOTMYECKU LIEIECO00Pa3HOro MOBEAEHUS B OBITY M TPYAOBOM
NEATEIBHOCTA B IEJNSIX COXPAHEHHUS CBOEr0 3JI0POBbSI U OKPYXKAIOWIEH MPUPOJHOW CpPEAbl, OCO3HABATH OMNACHOCTh
BO3JICMCTBUS HA KUBBIE OPTAHU3MBI OIIPEAEIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAas cMbIci nokaszarens [1/IK, noscHaTs
Ha MpUMepax CocoObl YMEHBIICHHS U IPEIOTBPAILICHUS UX BPEAHOT O BO3/IEUCTBUS HA OPraHU3M YEJIOBEKa;

JUIs. O0YYarolMuXCcsl C OTPAaHUYCHHBIMM BO3MOXKHOCTSIMH 3/IOPOBBSI: YMEHHUE MPUMEHITh 3HAHUS OO0 OCHOBHBIX
JNOCTYMHBIX METOAAX MO3HAHUS BEUIECTB U XUMHYECKUX SBJICHUII;

JUTSI CJIETIBIX M CJIA00BUISIINX 00YUYarOIIMXCs: YMEHHUE UCTIOIb30BaTh peibe(HO-TOUCUHYIO CUCTEMY 0003HaueHui Jl.
Bpaiins s 3anucu xumudeckux Gopmyd.




TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHNYeCKOH XHMHH
IIpenmeT opranndeckoit xumun. Teopus
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3 0 0
M. bytieposa
HWroro no pazneny 3
Pa3pnea 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2 0 0
99 HenpenenbHble yriaeBOAOPOABI: aIKEHBI, 5 0 1
' AJKaUEHBI, AIKHHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2 0 0
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1 0
' ux nepepadoTKa
HWroro no pazneny 13
Paznen 3. Kuciaopoacoaepxxamnue opranndeckue coeIuHeHUst
3.1 Cruptsl. Denou 3 0 0
Anpneruasl. KapO0oHOBBIE KHCIIOTHI.
3.2 ACTIRT. 24P 7 0 1
CrnoxHuble 3(upbl
3.3 YriueBoasl 3 1 0




Hroro no pazueny 13
Pa3nen 4. A3oTconepikaniue opraHu4ecKue coeJHHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJISspHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoJsmnyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uu@posBbIe
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero u3yyeHHusi | oOpa3oBaTeibHbIE
padoTsI padoTsbI
pecypchbl
1 IIpenmeT opraHu4ecKkon XuMuH, eé 1 0 0 bu6muoreka [IOK
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE 05.09.2023 = https://myschool.edu.ru/
Teopust cTpoeHHs OPraHUYECKUX
2 coenuHeHuii A. M. Bymiieposa, eé 1 0 0 bubmmorexa [OK
- VL DYIIEPOBa, 12.09.2023 | https://myschool.edu.ru/
OCHOBHBIC TTOJIOKCHHSI
[Ipencrasienue o K1accuPUKAITUN
3 opraHnyeckux Beuects. Homenknartypa 1 0 0 bubnmnorexa [HOK
(cuctemaTuveckas) ¥ TPUBHATbHBIC 19.09.2023 | https://myschool.edu.ru/
HA3BaHMS OPraHUYCCKHUX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 0 0 bu6mmoreka [{OK
TOMOJIOTHYECKHH Psifl 26.09.2023 | https://myschool.edu.ru/
5 MertaH u 3TaH — npocTennme 1 0 0 bubnmoreka [JOK
MPEACTABUTEH AJIKAHOB 03.10.2023 | https://myschool.edu.ru/
. but6mmoreka [IOK
: 1
0 AVIIKEHBL: COCTAB H CTPOCHHE, ChoficTsa 0 0 10.10.2023 |  https://myschool.edu.ru/
7 DTHIICH U TIPOMMJICH — MPOCTEHIIHE 1 0 0 bubnmnoreka [JOK
MPEACTABUTEH AJIKCHOB 17.10.2023 | https://myschool.edu.ru/
[Ipaktuyeckas padota Ne 1. «Ilonyuenue bu6mumorexa [IOK
8 . 1 0 1
ATUJIEHA U U3yYEHUE €r0 CBOKCTBY 24.10.2023 | https://myschool.edu.ru/
9 Ankaguensl. byranuen-1,3 u 1 0 0 bub6munorexa LIOK
MetunoyraaueH-1,3. Ilomydenne 07.11.2023 = https://myschool.edu.ru/
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CUHTCTUYCCKOI'O KaydyKa U pC€3UHbI

AJIKWHBI: COCTaB U OCOOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSI.

butmmoreka [JOK

10 AueruneH — npocTenmumii 14.11.2023 | https://myschool.edu.ru/
MPEJICTAaBUTENb aTKUHOB

11 Bbruncnenus no ypaBHEHUIO bubmmoreka [LIOK
XUMUYECKOU peakiuu 21.11.2023 | https://myschool.edu.ru/

12 ApeHbl: 6eH301 U TOIY0. TOKCUYHOCTD bu6muoreka [IOK
apeHoOB 28.11.2023 | https://myschool.edu.ru/

13 I'eneTnueckas CBsSI3b yriaeBOAOPOAOB, bubnmnoreka [JOK
MPUHAJISKAUX K PA3TUIHBIM KJlaccaM 05.12.2023 | https://myschool.edu.ru/
IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIE bubnuorexa [IOK
raspl, He()Th U IPOJIYKTHI €€ 12.12.2023 | https://myschool.edu.ru/
nepepaboTku
[TpupoiHbIE UCTOYHUKH YTIICBOIOPOIOB:

15 HOPUPOAHBIN ra3 U MOMyTHbIE HEPTIHbIE bubnmuoreka [IOK
rasbl, He()Th U MIPOIYKTHI €€ 19.12.2023 | https://myschool.edu.ru/
nepepadboTKku

16 KonTponbHast pabora 1o pazaeny bu6mmoteka [HOK
«YT1eBoA0OpOABD» 26.12.2023 | https://myschool.edu.ru/

17 [IpenenbHBIE OTHOATOMHBIC CITUPTHI: bubmuoreka [IOK
METaHOJI ¥ 3TaHOJI. BosiopoHas cBs3b 09.01.2024 | https://myschool.edu.ru/

18 MHOroaToMHbBIE CIUPTHI: STUIIEHTITUKOIb bu6muoteka [IOK
U TJIMLEPUH 16.01.2024 | https://myschool.edu.ru/
®DeHOoJI: CTPOCHUE MOJICKYIIbI,

19 bu3HYEeCKre U XUMHUYECKHE CBONCTBA bubmmorexa LIOK

’ 23.01.2024 = https://myschool.edu.ru/

IIPUMEHEHNE
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Anpaeruapl: GopMabIeTU U

bubmnorexa IHOK

20
areTalIbIerun. AeTox 30.01.2024 | https://myschool.edu.ru/
OnHOOCHOBHBIE NPEEIIbHBIE
21 KapOOHOBBIE KHCJIOTHI: MypaBbUHAS U bubmorexa LOK
p - MYP 06.02.2024 | https://myschool.edu.ru/
YKCyCHas
29 [TpaxkTuueckas padbora Ne 2. «CBoiicTBa bubmmoreka [LIOK
pacTBopa YKCYCHOM KHUCIOTBI» 13.02.2024 | https://myschool.edu.ru/
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK
23 MPEICTABUTEIH BBICIINX KapOOHOBBIX bubmmorexa [IOK
P P 20.02.2024 | https://myschool.edu.ru/
KUCJIOT
24 Mpbuta Kak COJM BBICIIUX KapOOHOBBIX bu6muoteka [IOK
KHCJIOT, UX MOIOIIIEE JEHCTBHUE 27.02.2024 | https://myschool.edu.ru/
CrnoxxHbIe 2(DUPBI KaK MPOU3BOIHBIC
25 KapOOHOBBIX KUCJIOT. [ mapoinns Eubmiorexa HOK
P ’ P 05.03.2024 | https://myschool.edu.ru/
CJIOXHBIX 3(hUpOB
26 JKupsl: runponus, IpuMeHEHHeE, bu6nuorexa [IOK
Ounonoruveckas poJib KHPOB 12.03.2024 |  https://myschool.edu.ru/
VYTIIeBOIBI: COCTAB, KIacCU(UKAITH.
27 BaxHelimme mmpecTaBUTENN: TIIIOK03a bubmiorexa HOK
P ’ ’ 19.03.2024 | https://myschool.edu.ru/
¢dpykTO3a, caxaposa
28 Kpaxman u nemntono3a Kak mpupoHbIe bubnuotexa [JOK
MIOJIUMEPBI 02.04.2024 = https://myschool.edu.ru/
KonTtponrHas padota no pasuen
29 <<KI/IZ§O 0ICO pe mamnez FEHH}IIJeCKHe bubmmorexa [TOK
P AcP P 09.04.2024 | https://myschool.edu.ru/
COEIUHEHU
30 AMUHBI: METWIAMUH U aHUJINH bubmorexa IIOK
' 16.04.2024 https:/myschool.edu.ru/
31 AMWHOKHCIIOTHI KaK aM(OTEpHBIC bubnuoreka [IOK
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OpraHMYeCKHEe COEIUHEHUS, UX 23.04.2024 | https://myschool.edu.ru/
ononoruueckoe 3Hauenne. [lenTuant
32 benku kak nmpupoHbIe 1 0 0 bu6nuorexa [IOK
BBICOKOMOJIEKYJISIPHBIE COEMHEHMS 30.04.2024 | https://myschool.edu.ru/
33 OCHOBHbIE IOHATHUS XUMUHU 1 0 0 bubnuorexa [IOK
BBICOKOMOJIEKYJISIPHBIX CO€TUHEHUI 07.05.2024 | https://myschool.edu.ru/
OCHOBHBIE METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN 1 0 0 bubmorexa OK
P ! ' 14.05.2024 | https://myschool.edu.ru/
[TnacTMacchl, Kayaykd, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus / I'abpuensu O.C., OctpoymoB U.I"., Cnagkos C.A., AkinoHepHoe obmiectBo «M3marensctBo «IIpocBemienue»

* Xumus, 10-11 xnacesl/ Kypun A.A., Akunonepnoe odmiectBo «M3matenbetBo «lIpocBeienuer

Xumus 10 xknace O.C. I'abpuensn, @.H. Mackaes, C.1O. [Tonomapes, B.I. Tepenun- M: JIpoda

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Opranunueckasi XuMHus B TecTax, 3anadax, ynpaxuenusax. 10 kimacc. O.C. I'abpuensan, U.I'. Octpoymos, E.E. Octpoymona-

M: [poda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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[ToaroroBka k EI'D 1o opraHn4eckoi XuMuu.
Pemry EI'D o xumun

Cratrpang







