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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma nmo XuMuU Ha ypOBHE CpeIHero obmiero oopazoBaHus pazpaboTaHa Ha
ocHoBe ®DepnepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 o0pa3oBaHuM B
Poccuiickoit ®eneparun», TpeOOBaHUN K pe3ylbTaTaM OCBOSHHs (eaepalbHON
oOpaszoBaTeNbHOM TporpaMMbel  cpegHero ooOmero obpaszoanusi (POII  COO),
npencraBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpa3oBatenbHoM ctangapte COO,
¢ yu€tom KoHuenuuu npenogaBanus yueOHOTO npeaMera « XUMHUs» B 00pa30BaTEIbHBIX
opranmzanusix Poccuiickoii @expepaiuu, peaau3yrONIMX OCHOBHBIE 0O0pa3oBaTelIbHbBIC
pPOrpaMMBbl, U OCHOBHBIX MosoxeHul «CtpaTerun pa3BuTHs BocniuTanusi B Poccuiickoit
@®enepannu Ha niepuon 10 2025 roma» (Pacmopsbxkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TTOAXOJ0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OMPEIETICHUI0 00IIen
CTpaTeruu OOYyuYeHHUs, BOCIUTAHUS M Pa3BUTHS OOYUYAIOIIUXCS CPEICTBAMU Y4eOHOTO
npeamera «Xumusa» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
KoHuenryansHble monokeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
CONlep)KaHMsI, pEe3yIbTaTOB OOy4YeHUss W TpeOOBaHUNW K YPOBHIO MOATOTOBKHU
BBITTYCKHHUKOB.

XuMmuyeckoe oOpa3zoBaHUE, MOJydaeMOE BBITYCKHUKaMHU 0011e00pa3oBaTeIbHOM
OpraHu3aluy, SIBISETCS HEOThEMJIEMOM 4YacThi0 HMX 00pa3oBaHHOCTH. OHO CIIYXUT
3aBepIIAIONIMM OSTallOM pealu3allid Ha COOTBETCTBYIOIIEM eMmy 0a30BOM ypOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX [IETOCTHOM CHUCTEeME XMMUUYECKOTO 00pa3oBaHus. DTH
[IEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB MPHUPOJBI, (OPMUPOBAHMS MHPOBO33PEHUS U
oOmmeil KyJnbTypbl 4YENOBEKa, a TaKKe HJKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JIOPOBBIO U TPUPOAHOU cpene. Peamusyercs xumuueckoe oOpa3oBaHUE
oOydJalIuxcss Ha YpPOBHE CpenHero oOmero oOpa3oBaHUs CpeACTBAMHU Y4eOHOTO
npeaMeTa «XuMHUs», COAEPKaHUe U MTOCTPOCHUE KOTOPOTO OMPEACIICHBI B IpOrpamMMe o
XUMHUH C Y4E€TOM Crienu(PUKu HAyKd XUMUHU, €€ 3HAYCHUS B MO3HAHWU MPUPOJLI U B
MaTepUaIbHOM JKM3HU OOINEeCTBa, a TaKke C Y4ETOM OOIMMX Ieled W TPHUHIUIIOB,
XapaKTePU3YIONIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHETO 00IIero 0opa3oBaHus B

Poccuiickoit denepannu.



XuMHUSL KaK JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpPaeT 0co0yi poyib B
COBPEMEHHON LMBUJIM3AINK, B CO3JaHUU HOBOW 0a3bl MaTepuanibHOW KylnbTypbl. OHa
BHOCHUT CBOM BKJIaJl B JOPMUPOBAHKE PALIMOHAIIBHOTO HAYYHOT'O MBIIIICHHUS], B CO3/IaHUE
IEJIOCTHOTO TMPEACTAaBICHUS 00 OKpYXalolleM MHpE Kak O E€JUHCTBE MPUPOILI U
YyeJoBeKa, KoTopoe (opMupyeTcss B XMMUU Ha OCHOBE MOHMMAHHS BEIIECTBEHHOIO
COCTaBa OKPYKAOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSA3U MEXKIY CTPOCHHUEM BEUIECTB, UX
CBOMCTBaMU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYA C JAPYIMMHU €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YaCThI0O MUPOBOM KYJIbTYphI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TPY/a
U KU3HHU KaXJ0T0 wieHa obmiectBa. CoBpeMeHHas XUMHUSI KaK HayKa CO3MIaTeNbHasl, KaKk
HayKa BBICOKMX TEXHOJIOTUW HalpaBjieHa Ha pelIeHUuEe TJIOO0ATbHBIX MpolIemM
YCTOMYMBOIO pPa3BUTHSI YEJIIOBEUYECTBA — CHIPHEBOM, SHEPreTHYECKOW, IMHILEBOM,
HKOJIOTHUECKON 0€30MacHOCTH U OXPAHBI 3JI0POBBSI.

B coorBercTBMM ¢ OOmMMU [ENSMH W TNPUHIMUIAMU CPEIHEro OOIIEero
obpazoBaHusi cojaepkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BBIM YPOBEHB
U3YYCHHs) OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO TOJTOTOBKY
00ydJaromuxcs, HeOOXOAUMYI0 UM JUIsl BBIPAOOTKH MHUPOBO33PEHUECKUX OPHUEHTHUPOB,
YCTEIIHOTO BKJIIOYEHHS B JKU3HBb COLIMyMa, MPOJODKEHHS 00pa30BaHUs B PAa3TMYHBIX
00J1aCTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapmsiroriuMu - nipeaMetra  «XUMHS»  SBISIOTCS  0a30Bble  KYpChl  —
«Oprannueckas xuMus» ©u  «OOmass W HEOpPraHUYeckas XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUW 10 HEOPTaHWYECKON XWMUU (C BKIIOYECHHEM 3HAHUW U3 OOImEed XUMHUH) U
opraHnyeckod xumuu. @DOpMHpOBaHHWE JaHHOW CHCTEMBbl 3HAaHWW MNpPH HU3YYECHUH
npeaMera 00ecreYrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us BEIIECTB Ha
OCHOBE OOIIUX MOHITHH, 3aKOHOB M TEOPUN XUMUHU.

CrtpykTrypa conepxkanus KypcoB — «Opranudeckas xumus» u «OOmas wu
HEOpraHuyeckass XuMus» cpopMupoBaHa B mporpamMme Mo XMMHUU Ha OCHOBE CHCTEMHOTO
MOJIX0/1a K U3YUYCHHIO y4eOHOro MaTepuaia u 00ycIoBIeHa HCTOPUIECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHHMM Ha OMNPEICIEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce

OpFaHPI‘IGCKOfI XMMHHU BCIICCTBA PACCMATPHUBAIOTCA HA YPOBHC KJIaCCUYECKOM TCOpUHn



CTPOEHUSl OpPraHUYECKUX COEAUHEHMI, a TaKKe Ha YPOBHE CTEPEOXMMHMUYECKHX U
AIIEKTPOHHBIX MPEACTABICHUN O CTpoeHUHU BeliecTB. CBeleHUsT 00 U3y4aeMbIX B Kypce
BELIECTBAX JAalOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OMOJOTMYECKU
aKTUBHBIX coequHeHUH. B Kypce opraHmdeckodl XHMHUU TIONYy4YalOT pPa3BUTHUE
chopMupoBaHHbIE Ha YPOBHE OCHOBHOIO o0OIero oOpa3oBaHUsl IE€pBOHAYAIbHbIE
NPEJICTABICHUSI O XHUMHYECKOW CBS3M, KIACCU(DUKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOMN peaKIiH.

[lon HOBBIM yrjaoM 3peHus B TpeaMere «Xumus» 0a30BOro ypoBHSA
paccMaTpuBaeTCsl HM3yYEHHBII Ha ypOBHE OCHOBHOTO oOmiero o0Opa3oBaHus
TEOPETUYECKUN MaTepual U (DaKTOJIOTHYECKUE CBEJEHHUS O BEIIECTBAX UM XMMHUYECKOU
peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0I1ast 1 HeopraHudeckasi XUMHs» 00y4JaronuMcs
NPEIOCTABISIETCS BO3MOXKHOCTh OCO3HaTh 3HA4YEHHE [EPUOJMYECKOr0 3aKOHa C
OOIIETEOPETUUECKMX W METOJOJIOTMUECKUX TO3MINHM, TIIyOKe MOHSITh HCTOPHUYECKOE
u3MeHeHne (YHKIMHA 53TOro 3akoHa — OT o0oOmarmel A0 OOBsACHSIoIEH U
IPOTHO3UPYIOIIEH.

Enunast cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, MX COCTABE, CTPOCHHH,
CBOICTBaX M NPHUMEHEHHH, a TaKXKE O XUMHUYECKUX pEaKIUSIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTAX NpOTEeKaHusi nomnonHsercsa B Kypcax 10 u 11 knmaccoB sneMeHTamMu
COZIEpKaHUsl, UMEIOIIMMHU KYJIbTYPOJOTHUYECKUN M MPUKIAJTHONW XapakTep. JTH 3HAHMS
CHOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3M XUMHUH C JAPYTUMHU HayKaMH, pacKpbIBAIOT €€
poJib B TO3HABATENIbHOM M MPaKTUYECKON JeATENbHOCTU YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHMsI K TPOIIECCY TBOpYECTBA B OOJIACTH TEOPUU U MPAKTUUECKHX
NPUTIOKEHUM XUMHUH, MOMOTAOT BBIMTYCKHUKY OpPHEHTHUPOBATHCS B OOILIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MpOOJeMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH
UHGOPMALIUIO U TPUMEHSTH €€ IS MOMOJIHEHUS 3HAHUH, PEIICHUsI UHTEUICKTYaIbHBIX U
HKCMIEPUMEHTANIBHBIX HCCIEeIOBaTeNbCKUX 3a4ad. B memom coaepxanHue ydueOHOTO
npenMera «XuMUsS» JAHHOTO YPOBHSI U3YYCHHS OPUEHTHPOBAHO HAa (POPMUPOBAHHE Y
00y4JarIUXCcsi MUPOBO33PEHUYECKOM OCHOBBI JJ1 TOHUMaHUs GUI0COPCKUX UIEH, TaKUX
KaK: MaTepuaJbHOE  E€JIMHCTBO HEOPraHWYECKOr0 W  OpPraHWYeCKOro  MHpa,
00yCJIOBJIEHHOCTh CBOWCTB BEILIECTB HX COCTAaBOM M CTPOECHHUEM, IIO3HABAEMOCTh

MPUPOJHBIX SIBJCHUN MYTEM DKCIIEPUMEHTA U PEUICHUS MPOTUBOPEUYUI MEXKIYy HOBBIMHU



dakTaMu ¥ TEOPETUYECKUMHU TNPEANOCHUIKAMU, OCO3HAHWE POJIM XUMHH B PEHICHUH
IKOJIOTUYECKHUX TMPOOJIeM, a TakkKe MpoOJieM COepPEeKEHUS SHEPreTHUECKUX PECYPCOB,
CBIPBSI, CO3IaHMSI HOBBIX TEXHOJOTUN U MaTEPUAJIOB.

B mane pemieHus 3agad BOCIIUTAHUS, PA3BUTHS U COIUAIN3ANNN O00YUYAIOIHXCS
MPHUHSITHIC TPOTPAMMOMN 110 XUMHUH TTOIXO/IBI K OMPEICTICHUIO COACPKAHUS U TOCTPOCHUS
npeaMeTa TpeaycMaTpUBalOT (OPMHPOBAHHE YHHUBEPCAIBHBIX YYCOHBIX JCHCTBHH,
UMEIONUX 0a30BOE 3HAYCHHE IS PA3TUYHBIX BHUJIOB ACSITCIHHOCTH: PEIICHUS TPoOIeM,
MOMCKa, aHaMu3a U 00paboTKu MHGOPMAIIUU, HEOOXOAUMBIX U1l MPUOOPETCHUS OIbITa
NPaKTUYECKOW ¥ HCCIIEAO0BATEIbCKON EATEIIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B
MO3HAHUU XUMHHU.

B mpakTeke mpenogaBaHUS XWMHUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TAK U Ha ypPOBHE CPEIHETO OOIIero oOpa3oBaHMs, MPHU OINPEACICHUN
CONICp)KATCIILHOW ~ XapaKTePUCTHKH  IICJIEH HW3YyYeHHUs IpeaMeTa HampaBICHHEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAAWIMOHHO TPHU3HAETCS (HOPMHPOBAHUE OCHOB
XMMHAYCCKOW HayKd Kak o00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYCCKOU
NESITENIPHOCTH 4YelIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOWM KynbTypbl. C
METOJIMYECKON TOYKH 3PCHUS TAKOW MOAXO0J K ONPEACICHUIO TIeJIel N3yUYCeHUS TIpeIMeTa
SIBIISICTCS BIIOJTHE OIIPABJIAHHBIM.

CorymacHO JaHHOW TOYKE 3pPEHUS TJaBHBIMHM IESIMH HW3YYCHHS TpeaMeTa

«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBASIFOTCA:

o dbopMHpOBaHUE CHCTEMBbl XHMHYCCKMX 3HAHMM KaK  BaKHEHIICH
COCTAaBIIIOIIEH €CTECTBEHHO-HayYHOM KapTUHBI MHUpa, B OCHOBE KOTOPOW JeKaT
KJIFOUEBbIC TOHATHUS, (YyHIAMEHTAJIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHUE S3bIKa
HAyKH, YCBOEHUE U TOHUMAHUE CYIIIHOCTH JOCTYIMHBIX 0000IIEHIIT MUPOBO33PEHYECKOTO
XapakTepa, 03HAaKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBIJICHHUS;

o dbopmMHupoBaHKE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOaX IMO3HAHUS
BEUIECTB M XUMHUYECKUX peaklUUid, HEOOXOMUMBIX i1 MNPUOOPETeHUS YMEHUH
OpUEHTUPOBATHCS B MHpE BEUIECTB M XUMUYECKUX SIBICHHUH, HMEIOLIUX MECTO B

nmpupoac, B HpaKTH‘IGCKOﬁ n HOBCC}IH@BHOP'I KHU3HU,



J pa3BUTHE YMEHHHA U CIOCOOOB AEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM
U OOBSICHEHHEM XHUMHUYECKOIO OHKCIEpUMEHTa, COOIIOACHHEM IpaBUiI 0e30IacHOro
oOpalleHus ¢ BEeIIeCTBaMHU.

Hapsny c atum, coxepkaTesbHas XapakTepUCTHKa Leled M 3a1ad W3ydeHus
npeaMeTa B MPOrpaMMe MO XUMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUH C
HOBBIMH TIPHOPUTETaMU B CHUCTEMe cpelHero obmero obpas3oBanus. CeromHs B
NpPENoJaBaHuU XUMHUHM B OOJbIIEH CTENEeHUW OTHA€TCAd NPEANOYTEHHE NPaKTUYECKOU
KOMITOHEHTE COJAEp)KaHusi OOydeHHs, OPUEHTHUPOBAHHONW Ha TMOATOTOBKY BBITYCKHHKA
o0mieoOpa3oBaTeNbHOM ~ OpraHM3alli{, BIAJCIONIEr0 HE HabopoM  3HaHUM, a
(YHKIHOHATBHOW TPAMOTHOCTBIO, TO €CTh CIOCO0AMH W YMEHHUSMH aKTHBHOTO
NOJYYeHHs 3HAaHUM M MPUMEHEHUsI UX B PEaJbHON XKU3HU JJIS PELICHHs MPaKTUYECKUX
3amad.

B cBs3u ¢ 3TUM npu KM3ydeHUHU TpeaMera «XUMHS» JTOMHUHHMPYIOIee 3HAueHUE
npUOOPETAIOT TaKUe IeJIU U 3a/1a4H, KaK:

amanTanys O0yJaroIIUXCsl K YCJIOBHAM TWHAMHYHO Pa3BUBAIOIIETOCS MHpa,
(dopMHUpOBaHHE MHTEUIEKTYaJbHO Pa3BUTOM JMYHOCTH, FOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY MPHHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HECHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHue y 00yJaroUMxcs KIOUYEBbIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHHMBEpPCAIbHOE 3HAYCHHE JJIS PA3IMYHBIX BHJIOB JESATENBHOCTU: PEIICHHUS
npobyiieM, TOWCKa, aHaimM3a W 00paboTku uHOpMaIMK, HEOOXOTUMBIX IS
NpUOOPETEHUsT OMBITa NEATEIBHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B TIO3HAHUHU
XMMHHU, a TaKKe IS OLEHKM C TO3MIMHA HKOJOTHYECKOM Oe30MacHOCTH XapakTepa
BJIMSIHUSL BEIECTB M XMMHYECKHUX TIPOIIECCOB HA OPraHWU3M YeJOBeKa M TMPHUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATEIbHBIX MHTEPECOB, WHTEIUICKTYalbHBIX U TBOPUYECKUX
crocoOHOCTeH O00y4aromMXcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO MpPHOOpETaTh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBHHM C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIB30BATH
COBpEMEHHbIE HH(DPOPMAIIMOHHBIE TEXHOJIOTHH IS TOMCKA U aHAIIN3a y4eOHOH 1 HayJHO-

HOMYJISIPHON MHPOPMAIIMY XUMUYECKOTO COJIEPIKaHus;



dbopMupoBaHHEe W pa3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIUJICHUS, HAONIOAATeNbHOCTH, COOpPaHHOCTH, AaKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMbI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEACHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHME y  oOydarommxcsd  YOEKIEHHOCTM B  T'YMaHUCTHYECKOU
HANPABJICHHOCTH XWUMHH, €€ BaXXHOM pOJM B pEIICHUH TIJIOOAIBbHBIX MpodieM
paIMOHAJIBHOTO MPUPOJIONOIb30BaHUsA, IOMOJHEHUSI DSHEPreTHUECKUX pPECYPCOB U
COXpaHEeHHs] TMPUPOAHOTO pPABHOBECHs, OCO3HAHHS HEOOXOIAMMOCTH OEpeskHOTO
OTHONICHHWs] K TPHUPOJE U CBOEMY 3I0pPOBBIO, a TaKkKe MPUOOpPETEHUsI OIbITa
WCIIOJIb30BAaHMS TMOJYUYCHHBIX 3HAHUM ISl IPUHSATHS TPAMOTHBIX PEIICHUM B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMHU.

B yueOGHOM mutane cpenHero oOmiero oopa3oBaHus MpeaMeT «XUMHsD 0a30BOI0
YPOBHS BXOJIUT B COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HayYHBIE IPEAMETHI».

OO6miee yucnO 4YacoB, OTBEAEHHBIX ISl M3YYCHUS XUMUHU, Ha 0a30BOM YpPOBHE
cpenHero obmiero obpasoBanus, coctaBiser 68 dyacoB: B 10 kimacce — 34 gaca (1 gac B

Heneno), B 11 knacce — 34 gaca (1 yac B HeEmt0).



COIAEPKAHUE OBYYEHUA

10 KJTIACC

OPTAHUYECKAS XUMUSA

Teopernueckue 0OCHOBBI OPraHUYeCKO XUMUK

[Ipeaqmer opranmdyeckoid XMMHHM: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OPraHUYECKUX
coenuHeHuii A. M. ByrtnepoBa, €€ ocHOBHbIe NOJOK€HUA. CTPYKTypHBIE (OPMYIIBI
OpraHWYeCcKHX BellecTB. ['omoisiorus, mzoMepus. XUMHUYECKasi CBSI3b B OPraHMYECKUX
COEIMHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccudukanuu opraHudeckux BemiecTB. Homenknatypa
OpraHUYECKHX COCIMHEHUN (CHCcTeMaThyecKas) U TPUBUAJbHBIC HA3BaHUS BaKHEUIINX
MpeACTaBUTENEH KIIACCOB OPTraHMYECKUX BEIIECTB.

OKCHNEpPUMEHTAJIbHBIE METOJbl HW3Y4YEHUsI BEUIECTB U MX MPEBPAILLICHHII:
O03HAKOMIJICHHE C 00pa3liaMi OpPTraHMYeCKUX BEIIECTB M MaTepHallaMHd Ha HX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIeCTB, HAOIIOJEHUE W  ONUCAaHUE
JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB [IPU HarpeBaHUU
(n1aByieHue, 0OyTrIUBaHUE U TOPEHHE).

Yraesonopoabl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUH pAl. MeTaH U 3TaH — NpocTenImne
MPEJICTABUTEN AJIKAaHOB: (PU3NYECKHE U XMMHUYECKHE CBOWCTBA (PEaKIMU 3aMEIIECHUS U
TOPEHHUsI ), HAXOXKJICHHE B IPUPO/IE, TOJTyICHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psa. DTWIEH U MNPONUIEH —
MPOCTEHIIINE MPEICTABUTENN aKeHOB: (U3MUYECKHEe U XUMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUSI, TAJIOTCHUPOBAHUS, THUIpATAllMU, OKHUCJICHUS ¢ TMOJUMEPHU3ALINN),
MOJIy4YEHUE U TPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 wu MerwnOyrtaaueH-1,3: cTpoeHHe, BaKHEUIINE
XUMUYECKHE CBOMCTBA (peakius noiuMmepuszanuu). [lonyyeHne CHHTETHUECKOTO KayuyKa
Y PE3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUMN psil. ALIETHIIEH —

NPOCTEHUIINI TPEACTaBUTENb AKWHOB: COCTaB, CTPOCHUE, (PU3NYECKHE M XUMHUYECKHE



CBOMCTBAa (peakuuMu THAPUPOBAHUSA, TAJIOTEHUPOBAHMS, TUApPATALUU, TOPEHHUs),
HOJy4YeHHUE U IPUMEHEHHE.

Apensl. benszon: coctaB, cTpoeHue, (U3MUECKHME M XUMHUYECKHE CBOMCTBa
(peakuy TajJOreHUpPOBaHMS M HUTPOBAHMSA), MOJyYeHHE U HpuMeHeHue. Toayon:
cocmag, cmpoeHue, uzuyecKue u XumuyecKue ceoucmea (peakyuu 2aio2eHuposanus u
HUMpOB8AaHuUs), nonyuenue u npumeHenue. TOKCUUYHOCTb apeHOB. ['eHeTHueckas CBS3b
MEX1y yIJIeBOJIOPOAaMH, MIPUHAIIIEKAIIMMHU K pa3InNYHbIM KJIaCCaM.

[TpupoaHble HCTOUHUKHU YIIIeBO1OPoa0B. [IprpoHblii ra3 1 nonyTHbIE HEPTIHbIE
ra3sl. Hetp 1 €€ npoucxoxxaenue. CrnocoObl nepepaboTKi HEPTH: MEPErOHKA, KPEKHHT
(TepMuYeCcKUM, KaTalnUTHUYecKuil), mnuponu3. llpoaykTsl nepepaOoTKu HEePTH, HUX
OpUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMmeHHBI yroib W TNPOIYKTHl €ro
nepepaboTKH.

OKCIIepUMEHTaIbHbIE METOJIbl M3Y4YeHHMsS BEIIECTB U UX IpEeBpaIlCHUN:
O3HAaKOMJIEHHE C 00pa3lamu IUIacTMacc, KaydyKoB M pe3uHbl, Koiuiekuuu «Hedte» u
«Yroapy, MOJEIMPOBAHME MOJIEKYJ YIJIEBOAOPOJAOB M  TaJOr€HONPOU3BOIHBIX,

IIPpOBCACHUC MIPaKTUUYECKOMN Da6OTBIZ IMOJYYCHHC 3THUJICHA U U3YUCHHC €I'O CBOMCTB.

Pacuérnble 3amaun.

Bbruncienus no ypaBHEHUIO XUMUYECKON peakluu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIEeCTBA WM MPOAYKTa peaklUUd IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB MM IPOJYKTOB PEAKIIUH).

Kuciaopoacoaep:xamue oprann4eckue coeJuHEeHUs

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOI M 3TaHO]: CTPOEHUE, PU3UUecKue
U XMMHMYECKHE CBOWCTBAa (peakUMU C AKTMBHBIMH METaJUIaMM, TaJOr€HOBOJOPOJAaMH,
ropeHue), IpuMeHeHue. BonopoaHbie CBSA3M MEXAYy MOJEKylaMHu crupToB. JlelicTBue
METaHOJIa U 3TaHOJIa HAa OPraHU3M 4eJIOBEKa.

MHoroaToOMHbIE COUPTHI. DTUICHIJIMKOIb U TJIMIEPUH: CTPOEHUE, (HU3NUECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEJOYHBIMM METAJUIAMH, KauyeCTBEHHas
peakius Ha MHOTOaTOMHbIE cUpThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpumeHneHnue
[JIMLEPUHA U S TUJICHITIUKOJIS.

deHo: CTpoeHUE MOJICKYJIbI, (PU3MYECKHEe M XUMUYECKHUE CBOMCTBA. TOKCUYHOCTh

¢denona. Ilpumenenue denomna.



Anpaerusipl U kemonsi. PopMabaeru, aleTaablerull: CTpoeHUE, PU3NYECKue U
XUMHUYECKHE CBOMCTBA (peakiMu OKHUCIEHUS ¢ BOCCTAHOBJICHHUS, KaueCTBEHHbIC
peaxkuun), Moxy4YeH!e U MpuMEHEHHeE.

OAHOOCHOBHBIE TIpefeNibHbIE KapOOHOBBIE KHCIOTH. MypaBbUHasi U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (U3NUECKHE U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOLIME /IS Kilacca
KHUCTIOT, peakuus JdTepudukaiuu), TMoixydeHue u mnpumeHeHue. CreapuHoBas U
OJIEMHOBAsl KUCJIOThI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX KHCJIOT. Mblla Kak coiu
BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE CHCTBHE.

Crnoxuble 3Gupbl Kak MPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. XKupsl. ['uaponus xkupos. [Ipumenenue xxupoB. buonoruueckast pojb KUPOB.

VYrneBopl: cocTaB, Kiaccuukausi yrieBoAoB (MOHO-, IU- U TOJUCAXapUbl).
['mroko3a — mpocTelnii MOHOcaxapu/l: 0COOEHHOCTH CTPOEHHUS MOJIEKYIbl, PU3NYECKUE
U XUMUYECKHME CBOWCTBa (B3ammojeictBue ¢ ruapokcugom menu(ll), okucnenue
aMMMAYHBIM pacTBOpoM okcuaa cepebdpa(l), BoccTaHOBIEHUE, OpPOXKEHUE TIOKO3BI),
HAXO0XJICHHE B MIPUPOJIE, MPUMEHEHHUE, Ononorudeckas posb. Dotocuntes. PpykTo3a Kak
M30MeEp TIIFOKO3bI.

Kpaxman u nemnmono3a Kak npupoiHble noiaumepbl. CTpoeHHe Kpaxmala Hu
LEJUTI0103bl. PU3HUECKHE U XMMHUYECKUE CBOMCTBA Kpaxmazia (THApPOJIN3, KaueCTBEHHAs
peaKIus C HOJIOM).

OKCEpUMEHTaJIbHBIE METOABl M3YYEHMs] BELIECTB M MX IPEBPALLEHUN:
npoBeJieHne, HaOII0IeHne U OMKCaHUEe JEMOHCTPALMOHHBIX OINBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHbIE PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHUCIIEHHE 3TaHoja okcuaoM meau(1l)),
MHOTOAaTOMHBIX CHHUPTOB (B3auMOJEHcTBHE raulepuHa ¢ ruapokcunoM wmeau(Il)),
anbJeruoB (OKUCIEHHE aMMHAYHbIM pacTBOpoM okcuaa cepebpa(l) m rugpoxcuaom
meau(Il), B3aumonelicTBue Kpaxmaia C HOJOM), IPOBEJECHUE MPAKTUYECKOW PabOTHI:
CBOWCTBA pacTBOPa YKCYCHON KUCIIOTHI.

PacuéTHble 3amaumn.

Bbluncrienus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTU4YecTBa
UCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB UM NPOAYKTOB PEAKLIUN).

A3oTcoaepkalire OpraHudecKue COeTUMHEHUS.



AMMHOKHCIIOTBI Kak aM(OTEpHbIE OpraHUYecKue coeAuHeHus. Puznyeckue M
XMMUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha MpuUMepe INIuIuHa). buonornyeckoe 3HadeHue
aMUHOKHCIIOT. lenTuapbr.

benkn Kak NpUPONHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHud. IlepBuuHnas,
BTOpUYHAs U TPETUYHAsI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OENIKOB: THIPOJIU3,
JICHAaTypalysi, KaueCTBEHHbIE PEAaKLUU HA OCJKH.

OKClepUMEHTaJIbHbIE METOABl H3YYEHHMsS BEUIECTB M UX IPEBpallCHUN:
HaOJIIOZeHHEe M ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OeJKOB Ipu
HarpeBaHMH, [[BETHbIE PEAKLIUU OEIKOB.

BbicokoMoJIeKy IS pHBIE COeIMHECHUS

OcCHOBHBIE MOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
MIOJINMED, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALNY, CPENHSA MOJEKYJIIpHas Macca.
OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJIEKYJISIPDHBIX COECIMHEHUN — IMOJIMMEpPU3ALUs U
MOJINKOHACHC AL

OKCIIEpUMEHTaIbHBIE METOABl M3YYEHMsI BEIIECTB M MX IPEBPALLEHUN:
O3HaKOMJIEHHE ¢ oOpa3namMH MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,
Kay4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3anus mMexXnpenMeTHBIX CBSA3EH NPU U3YYEHUU OPraHMYecKod XxuMuu B 10
KJlacce OCYIIECTBIIIETCS Yepe3 MCIIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUN, TaK W TOHSTUH, SIBISIOIIMAXCA CHUCTEMHBIMH JUISl OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAY4YHOT'O LIUKJIA.

OOue ectecTBEHHO-HAay4YHbIC TOHATHUS: SBJICHHE, HAay4HBIM (akT, TUIOTE3a,
3aKOH, TEOpHus, aHajlu3, CHUHTE3, Kiaccu(ukanus, MNepUOAUYHOCTb, HaAOIIOJCHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIMPOBAHHUE.

®uzuka: MaTepusi, SHEPTHsI, Macca, aToOM, dJIEKTPOH, MOJIEKYJa, SHEPTeTUUECKUI
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, (PHU3UUECKHE
BEJINYMHBI U €IMHUIIBI NX U3MEPEHUSL.

buonorus: knerka, opranusMm, Ouochepa, oOMEH BeIIECTB B OpraHU3Me,

¢dorocuHTe3, OMOTOTUYECKU AKTHUBHBIE BEIIEeCTBA (OCNKH, YTI€BObI, )KUPHI, (DEPMEHTHI).



['eorpadusi: MuHEpanbl, TOPHBIE TMOPOJBI, IOJE3HBIE HCKOMAEMBIE, TOILUIMBO,
peCypCHI.

TexHonorus: mUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIIBHOTO NMUTAHUS, MOIOIIHE
CpEICTBa, JEKapCTBEHHBIE U KOCMETUUYECKHE TIPENapaThl, MaTepUalIbl U3 UCKYCCTBEHHBIX
1 CHUHTETUYECKHX BOJIOKOH.

11 KJIACC

OBHIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUH

XUMHYECKUN 3JIeMEeHT. AToM. SInpo atoma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHEpreTHYECKUEe YPOBHHU, IMOAYPOBHH. ATOMHBIC OpOWTanu, s-, P-, O- 3IEMEHTHI.
Oco0eHHOCTH pacmpenesieHus dJIEKTPOHOB M0 OpOUTANIIM B aTOMax 3JICMEHTOB IEPBBIX
YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(MUTYpAIUs aTOMOB.

[Tepuonuueckuit 3akoH u Ileproanyeckas cucrema XUMHYECKUX 3iieMeHToB /. U.
MenneneeBa. CBsi3b MEPUOAMYECKOrO 3aKkoHA U [lepnoanyeckoil cUCTEMbI XUMHYECKHUX
snemenTtoB JI. WM. MeHaeneeBa € COBPEMEHHOM TEOpHUEHM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MCHEHHUS CBOWCTB XMMHYECKHX 3JIEMEHTOB M 0O0Opa3yeMbIX HMHU
MPOCTBIX M CJOKHBIX BEIIECTB MO TpynnaM W NepuoiaM. 3HAYEHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BeliecTBa. XUMHYECKas CBs3b. BUabl XUMHUUECKOM CBsA3U (KOBAJICHTHAS
HEMoJISIpHAs W TOJspHas, HWOHHAs, MeTa/uinueckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOW XMMMYECKON CBsI3M (OOMEHHBIN W JIOHOPHO-aKIeNnTOpHbIN). Bomopoanas
CBSI3b. BaJIGHTHOCTB. DJIEKTPOOTPULIATENHHOCTh. CTENeHb OKUCIeHUs. IOHBI: KATHOHBI U
QHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBa. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUINA KPUCTALIMYECKON PEIIETKH.

[TonssTne o pucnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 107151 BEIIECTBa B paCTBOPE.

Knaccuduxanms Heopranmueckux coequHeHuid. HoMeHkiaTypa HEOpraHUYecKuX
BEIIECTB. ['eHeTMYecKass CBsA3b HEOPraHMYECKHX BEIIECTB, MNPUHALICKANMUX K

Pa3IMYHBIM Kj1aCCaM.



Xumunueckas peaknus. Kimaccupukanus XUMUYECKAX PEaKIHi B HEOPTraHMYECKOM
U OPraHMYEeCKOM XMMHH. 3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXpaHEHUs M
MpPEBPAICHUS SHEPTUH IIPU XUMHUUECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3IMyHBIX (akTopoB. OOpaTuMbIe
peakuun. XuMUYECKoe paBHOBecHe. DaKTOpPHI, BIUAIOIIAE HA COCTOSTHUE XUMHUUYECKOIO
paBHoBecus. [Ipunuun Jle [larense.

OnekTponuTtudeckas nuccouuanus. CuiabHble U cialbie aekTposutsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCasi, HEUTpabHas, IIeJI0YHAasl.

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKCHEpUMEHTAbHbIE METOJbl HW3Y4YEHHUS BEHIECTB U HMX MPEBPAIICHUI:
nemoHcTparusi Ttabnui «llepuoanueckas cuctemMa XuUMUYeckux odnemeHtoB J[. W.
MenneneeBay, n3ydyeHne MOJIENICH KPUCTATUIMUYECKUX PEIIETOK, HAOII0ICHHE U ONHCAHUE
JEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (pa3jiokeHHe MEPOKCHIa BOIOpOAA B
MPUCYTCTBUU KATAJIM3aTOpa, OMNPEACIICHUE CpPEAbl PACTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAJILHOTO MHAMKATOPA, PEaKIMH HOHHOTO OOMEHa), MPOBEIEHUE MPaKTHUYECKON
paboTel «BrusiHue pa3nuyHbiX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOU PEaKIIum.

Pacuérnble 3amaun.

Pacuérel o ypaBHEHUSIM XMMUUYECKUX PEaKIUi, B TOM YUCJIE TEPMOXUMHUUYECKUE
pacu€Thbl, pacU€ThI C UCMOJIB30BAHUEM MOHITHUS «MACCOBAasI 10JIS BELIECTBAY.

Heoprannuyeckasi xXumust

Hemerannel. [lonoxenue HemetamwioB B Ilepuoandeckoid cucteMe XHMMHUYECKUX
anemeHToB J[. V1. MeHnneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3HUECKHE CBOMCTBA
HEMETAJIOB. AJUIOTPOIKS HEMETAIIOB (Ha mpuMepe Kuciopopaa, cepbl, (ochopa u
yIiepoia).

XUMUYECKHE CBOMCTBA BAXHEUIIMX HEMETa/uIoB (TaJlOTeHOB, CEphbl, a3o0Ta,
docdopa, yriaepona U KpeMHHUS) U UX COCIMHEHHH (OKCHUIIOB, KHUCIOPOICOACPIKAIINX
KHCIIOT, BOJOPOJAHBIX COCIMHEHUH ).

[IpuMeHeHne BaXXKHEWNITMX HEMETAIUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxxkenne wmertaiuioB B Ilepuognueckon cHCTEME XUMHUYECKHX

anemeHToB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB



metaioB.  OOmue  ¢usmueckue  cBoictBa  MeTaywioB.  CIUlaBel  METaslIOB.
DIJIEKTPOXUMUUYECKUN psiji HATPSHYKEHUH METAILJIOB.

XUMHUYECKHUE CBOMCTBA BaXKHEHUIITUX METAJUIOB (HATPHi, Kalui, KaablUii, MarHUM,
ATIOMUHUN, [IMHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUH.

OO0mue cnocoObl mnomydeHus: MetaioB. [IpuMeHeHue MeTalnoB B OBITY U
TEXHHKE.

DKCHepUMEHTAbHbIE METO/bl U3YUCHUSI BEIIECTB U UX MPEBPALICHUN: U3yYCHHE
KoutleKuu  «MeTalmael W CIUTaBbI»,  OOpa3loB  HEMETa/uIoB,  pelIieHue
AKCIIEPUMEHTANIBHBIX 3a7a4, HaOMIOJCHHE ¥ OIHMCAaHHWE JICMOHCTPAllUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBUE TUIPOKCUA ATFOMUHUS C PACTBOPAMH KUCIIOT
Y 1IEJI0Y€H, KaueCTBEHHBIC PEaKIIMU HAa KATHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérer Maccel BemiecTBa WM OOBEMA Tra30B 10 HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WK 00bEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEHIECTB, PacU&ThI
Macchl (00bE€Ma, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEaKIMH, €CIIM OJHO M3 BEIIECTB
HMEET IPUMECH.

XuMus " )KU3Hb

Ponp xuMum B oOecCIeUYeHHWH DSKOJIOTHYECKOH, DJHEPreTHUYECKONH M THUIICBOMN
0€30macHOCTH, pa3BUTHH MeAUIMHBL. [IOHATHE O HAYYHBIX METOaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX PEAKLUN.

[IpencraBnenus 00 OOMIMX HAYYHBIX MPUHIUIAX TPOMBIIUICHHOTO MOJYYEHUS
BAKHEUIINX BEIIECTB.

YenoBek B MUPE BEILIECTB U MATEPUAJIOB: BAXKHEUIIIME CTPOUTEIIbHBIC MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKh, CTEKJIO, KepamMuKa, MaTepuanbl s
AJICKTPOHHMKH, HAaHOMAaTepHajIbl, OPraHMYeCKUEe U MUHEpaJIbHbIC YI0OPCHHS.

XuMug W 3J0pOBbE UEJOBEKA: TMPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia OE30MACHOTO HCIIOJIB30BAHUSI TPEMAapaToOB OBITOBOW XUMHUHU B
MOBCEIHEBHOM KU3HH.

MexnpeameTHbIe CBA3H.

Peanmuzanus MexXnpeaMETHBIX CBsI3ed MpU M3yYEHUH OOILIeH M HEOpraHW4ecKou

xumun B 11 kiacce OCYHICCTBIIAACTCA 4YC€PE3 HCIIOJb30BAHUC KakK O6HII/IX €CTCCTBCHHO-



HAy4YHBIX TOHSTUH, TaK W TOHSITUH, SBISIOMIMXCS CHUCTEMHBIMH [JiIi OTHAEJbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mime ecTeCTBEHHO-HAyYHbIE MMOHATHS: HAYUYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHalIM3, CHUHTe3, Kilaccupukamus, TEPUOJIUYHOCTh, HAOIIOJAEHUE, OSKCIECPUMEHT,
MOJICJIUPOBAHKE, U3MEPEHNUE, SBIICHUE.

dusnka: Marepus, dHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEHTPOH, HOH,
M30TON, PaAUOAKTUBHOCTb, MOJIEKYJIA, JHEPreTUYECKHl YpOBEHBb, BEIIECTBO, TEIO,
00BbEM, arperaTHoO€ COCTOSHHE BeEIIeCTBA, (U3UYCCKUE BEIMYMHBI U CIUHMIBI HX
HU3MEPEHHS, CKOPOCTbh.

buonorus: kierka, opranusm, 3KkocucTema, ouocgepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusa: MuHepandbl, TOpPHBIC IOPOJBI, MOJIE3HBIE HCKOMAEMbI€, TOILIUBO,
PECYPCHL.

TexHomorusi: XUMHUYECKas MPOMBIIUICHHOCTh, METAJUIYPIrusi, IPOU3BOJCTBO
CTPOMUTENIbHBIX  MaTepuajoB, CEIbCKOXO3SMCTBEHHOE  IIPOM3BOJICTBO,  IHIIEBAs
MIPOMBIIIIICHHOCTD, dbapmarieBTHIeCKas MIPOMBIIIJICHHOCTD, MIPOU3BOICTBO
KOCMETHUECKUX  MPEemaparoB, IMPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MAaTEpUaJIOB,

QJICKTPOHHAA IIPOMBINIJIICHHOCTb, HAHOTCXHOJIOI'H.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
1O XMMHUHU HA BA30OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K  pe3yJbTaTaM  OCBOEHUS
oOyyaromMMucs  OporpamMm  cpeaHero  oOmiero  oOpa3oBaHMs — (JIMYHOCTHBIM,
METanpeIMETHBIM M TpeaMeTHhIM). HaydHo-MeToaudeckoil OCHOBOHM ISl pa3pabOTKu
IUIAHUPYEMBIX PpEe3yJIbTaTOB OCBOEHHS MPOrpaMM CpedHero oomero oOpa3oBaHUs
SBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBHM C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpeaMeTa «XHUMUS» Ha YPOBHE CPETHEro OOIIEero
00pa3oBaHus BbIACIEHBI CIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHME OOYYalOIIMMUCS POCCHUMCKONW TIpa)IaHCKOM HMIAEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEEIICHHUIO;

HaJIMYMe MOTHBALIUU K O0Yy4EHHUIO;

LEJICHAIPABJICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUI JMYHOCTH Ha OCHOBE
KJIIOYEBBIX IEHHOCTEH U UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOACTBOBAaThCS B CBOEH
JeSITETFHOCTH [IEHHOCTHO-CMBICTIOBEIMH YCTaHOBKAaMH, IPUCYIIIUMH LIEJTOCTHON CHCTEME
XUMHYECKOT0 00pa3oBaHus;

HAJIMYHE TIPAaBOCO3HAHUS IKOJIOTUYECKON KYIBTYPHI M CIOCOOHOCTH CTAaBUTH IIENTN
U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YyIBTATHI OCBOCHHUS MTpeIMeTa « XUMUs JOCTUTAIOTCS B €IMHCTBE
y4eOHOH W BOCTIHTATEIbHON MAESATEIHLHOCTH B COOTBETCTBHH C TYMaHHUCTHYECKUMH,
COLIMOKYJBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU M HJCaJIaMH POCCHICKOTO
TPaXIAHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M TpaBUJIAMH MTOBEICHUS,
CHOCOOCTBYIOIIMMHU  TPOLIECCAaM  CaMOIIO3HAHUS, CaMOPa3BUTUS U HPABCTBEHHOTO
CTaHOBJICHUS JTMYHOCTH O0YYArOIIUXCSI.

JInyHOCTHBIE ~ pe3yNAbTaThl  OCBOEHHsS  NpeaMmera  «XHMHS»  OTPaKaroT
cOPMHUPOBAHHOCTH  OMbITA  MO3HABATEIBHOW M  MPAKTUYECKOH  JEATENBHOCTU

o6yqa}0mnxc;1 I10 p€ain3anuy IPpUHATBIX B O6III€CTB€ HGHHOCTGﬁ, B TOM 4YHCJIC B 4aCTuU:



1) rpaxIaHCKOro BOCIIUTAHUA:

OCO3HAHMS OOYYAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX TpaB U OOSI3aHHOCTEH,
YBAKECHUS K 3aKOHY U MTPABONOPAJIKY;

IIPEJICTABIECHUS O COLMAIBHBIX HOPMaxX U MpaBUiIaX MEXIMYHOCTHBIX OTHOILICHHI
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW IESATEIBHOCTH MPHU CO3JaHUU Y4EOHBIX
MIPOCKTOB, PEIICHUHU YYEOHBIX M TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUM XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTHKY U apTyMEHTHI
JIPYTUX MPU aHAIU3E PA3TUYHBIX BUJIOB YUYCOHOU IEATENIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUSA

LEHHOCTHOTO  OTHOWICHUS K HMCTOPUYECKOMY M  HAYYHOMY  HAcCJIEIUIO
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K TIPOIIECCY TBOpPYECTBA B 00JIACTM TEOPUM U TMPAKTHYECKOTO
MPUMEHEHUsS] XUMHUHU, OCO3HAHMSI TOTO, YTO JOCTWKEHHMS HAayKH €CThb pe3yJbTar
JUIUTETTLHBIX HAOMIO/IEHNUH, KPOMOTIMBBIX SKCIEPUMEHTATBHBIX MOUCKOB, MTOCTOSHHOTO
TpyAa y4€HBIX U MPAKTUKOB;

WHTEpECa U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHHHM W IOCICAYIOUIEM AHAIU3E
nH(popMaIuK 0 IEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHOM OT€UECTBEHHOM XUMHUH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOTO CO3HAHMSI, ITUYECKOT O MTOBE/ICHNUS;

CIIOCOOHOCTH OIEHWBATh CHUTYAIlUH, CBA3aHHBIE C XMMHYECKHUMH SIBICHUSMU, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IIOBEICHUE M IIOCTYIIKM CBOMX TOBApUUIEH C
MO3UIMIA HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUMN 3TUX MOCTYIKOB;

4) GpopMHUPOBaHUSA KYJbTYpPbI 310POBbS:

MMOHUMaHMSI [ICHHOCTEH 3I0pOBOTO M 0€30MacHOTo 00pasa KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (HU3NYECKOMY U TCUXHUYECKOMY

3J10POBBIO;



coOmoeHust mpaBuil  Oe3omacHOro oOpalieHusi C BeUmlecTBaMH B OBITY,
MOBCEJHEBHON KU3HU U B TPYIAOBOU JESATEIBHOCTH;

MMOHWMAaHWS IICHHOCTH TPABWJI WHIUBUYaTbHOTO M KOJJIEKTUBHOTO 0E30TIaCHOTO
MOBEJICHUSI B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIOCH;

OCO3HAHHS TIOCIEJACTBUHA W HENPHSITHS BPEIHBIX MNPUBBIYEK (yHmoTpeOseHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) TpyA0BOr0 BOCTIUTAHUSA:

KOMMYHHKaTUBHOM KOMIIETEHTHOCTHU B y4eOHO-HCCIIeI0BATEIbCKOM
JESITENBHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUYECKOM U IPYTUX BUAX JAESITEILHOCTH,

YCTAaHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUM MPAKTUYCCKUX 3a7ad COIMAIBLHOU
HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY U3YYCHHUIO MPOo(decCHii pa3IndHOro poaa, B TOM YUCIIe
HAa OCHOBE IPUMEHEHHUsI PEMETHBIX 3HAHUHN IO XUMUH;

YBOXCHHS K TPYAY, JIIOASIM TPyAa U pe3yJbTaTaM TPYAOBOH ACSITCIHEHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAJIbHOW TPACKTOPUU OOpa30BaHMS,
Oyayuieit mpodeccuun W peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB M MOTpeOHOCTEH
00111eCTBA;

6) 3K0J10rM4ecKOro BOCIIMTAHUSA:

OKOJIOTHYECKH 11eJ1IecO00pa3HOTO OTHOIIEHUST K TPHUPOJE, KaK HMCTOYHHUKY
CYIIECTBOBAHHUS )KU3HU Ha 3eMJIE;

MOHUMAHHUS TJIOOATBHOTO  XapaKTepa dSKOJOTHYECKUX TMpoOJieM, BIHSHHUS
HKOHOMHMYECKHUX TPOIECCOB Ha COCTOSIHUE MPUPOTHON U COIIMAIBHON CPEIbI;

OCO3HAHHS HEOOXOJUMOCTH HCITOJIb30BAHUS JIOCTHDKCHUN XUMHH JJIS PEIICHUS
BOIPOCOB PallMOHAIBHOTO MTPUPOIOIIOIB30BAHUS;

AKTUBHOTO HETPUATHUS JICHCTBUM, MPUHOCSIIMX BpPEJ OKPYXKAIOMIEH MPUPOTHOU
cpene, YMEHHUS TMPOTHO3UPOBATH HEOJIATONMPHUSATHBIC HKOJOTHUYECKHE TOCIEACTBUS
peIPUHUMACMBIX JICHCTBUI M MPEAOTBPAIATh UX;

HAJIWYUS PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKOW KYJIbTYPHI,

OIIbITa ACATCIBHOCTH 9KOJIOTHUYECKOM HaIpaBJICHHOCTH, YMCHHUA PYKOBOJICTBOBATBHCA



MMU B TO3HABATENIbHOM, KOMMYHUKATUBHON M COLIMAJIBLHOM MPAKTUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSATH UICOJIOTUN XeMo(poouu;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOpMUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHUKU;

NOHUMAaHUS CTIeU(UKN XUMUU KaK HAyKU, OCO3HAHUs €€ poju B (POPMUPOBAHUU
palMOHAJIBHOTO HAyYHOTO MBIIIJIEHUS, CO3JaHUM IEJIOCTHOTO TIPEACTaBICHUS 00
OKpYXaIOIIeM MHpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelieHuH mpobdiieM coXpaHeHUs MPUPOTHOTO PaBHOBECHS,

yOSXKIEHHOCTH B 0CO00I 3HAYMMOCTH XUMUU ISl COBPEMEHHOM IUBUIIU3AINU: B
e€ TyMaHHCTMYECKOW HANpaBIEHHOCTH W BaXXHOW pOJM B CO3JaHUM HOBOM 0a3bl
MaTepUaIbHON KYJIBTYphI, PEIICHUH TI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYEeCTBA — ChIPbEBOM, SHEPTETUUECKOH, MUIIEBOM U IKOJIOTUYECKON O€301acHOCTH,
B Pa3BUTHU MEIUIMHBI, OOECMEUEHUU YCJIOBHH YCIEIIHOTO TPyAa W HSKOJIOTUYECKH
KOM(DOPTHOM KM3HU KaXKIOT0 YWiIeHa 00IEeCcTBa;

€CTeCTBEHHO-HAYYHON TPaMOTHOCTH: MOHUMAHUSI CYITHOCTA METOJIOB MMO3HAHMSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4aeMble
3HAaHUS U1 aHAJIU3a U OOBSICHEHUS SIBICHUN OKPY)KAIOMIETO MUpA U MPOUCXOJSIINX B
HEM U3MEHEHUH, yMEHHs JenaTh OOOCHOBAHHBIE 3aKIIIOUYEHHS Ha OCHOBE HAYYHBIX
($haKkTOB U UMEIOUTUXCS TAHHBIX C IEJIbIO MOTYUYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHMS JUIS PELIeHUs
npo0JieM B peaTbHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON IESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaAHHUIO,
K aKTUBHOMY TOJIyYEHUIO HOBBIX 3HAHUM MO XUMHUU B COOTBETCTBHM C YKU3HEHHBIMU
MOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3lu4HbIX cepax mnpodeccnonambHON
NESITENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbie pe3yJlbTaThl OCBOCHHUS Y4eOHOro mpenMera «XUMHUS» Ha

YPOBHE CpeTHEer0 00IIero 00pa3oBaHus BKIOYAIOT:



3HAYUMBIE Ui bopmupoBaHUS MUPOBO33PEHHUS oOyJaromuxcs
MEXIUCIUTIIINHAPHBIE  (MEXIpPEAMETHBIC) OOIIeHAayYHbIE TIOHATHS, OTpaKarolue
[[EJIOCTHOCTh HaYYHOM KapTUHBI MUpPa U CIIEUU(PUKY METOIOB MO3HAHUS, UCTIOIB3yEeMbIX
B ©CTECTBCHHBIX Haykax (MaTepus, BEIIECTBO, DHEPTHUs, SBJICHHE, MPOIECC, CUCTEMA,
Hay4HbIA (PaKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, UCCIEAOBaHUE,
HaOII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUE);

yHUBEpCallbHbIE y4eOHble JeHCTBHS (MO3HABaTENbHbIC, KOMMYHHUKATHUBHBIE,
peryiasaTuBHBIC), oOecreunBarone (GopMupoBaHue (YHKIMOHAIBHOM TPAaMOTHOCTH WU
COITMATbHOM KOMIIETSHIINH O0yJarOIINXCs;

CIIOCOOHOCTh OOYYaIOIIUXCS HCIOJIB30BaTh OCBOEHHBIE MEKIUCIMUILUIMHAPHEIE,
MHPOBO33PCHUECKUE 3HAHUSA M YHHUBEpPCAJbHBIC yUeOHbIE ACHCTBUS B IMO3HABATEIBLHON U
COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble  pe3yiabTaThl  OTPAKAIOT  OBJAJACHUE  YHUBEPCATbLHBIMU
y4eOHBIMH ITO3HABATCIILHBIMU, KOMMYHUKATHBHBIMH U PETYJISTHBHBIMH JICHCTBUSIMH.

OBjaeHne yHUBEPCAJbLHBIMYU YUeOHBIMH MO3HABATEJIbHBIMU A€HCTBUSIMU:

1) 0a30BbIe JJOrMYeCKHe NeiiCTBUSA:

CaMOCTOSITENIFHO (hOPMYIHUPOBATh M aKTYalIM3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

OTpeNeNsATh 1EeIu JCITENIbHOCTH, 3ajJaBas TMapaMeTpbl W KPUTEPUH HUX
JIOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIHBHOCTHU C TMTOCTABJICHHBIMHU HEJISIMU;

WCIIONBb30BaTh MPHU OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICIIAITh XapaKTepHbIC NPU3HAKKA TIOHATHH W YCTaHABIMBATH WX B3aMMOCBS3b,
HCIIOJTh30BaTh COOTBETCTBYIOIIME TIOHATHS JUISI OOBSCHEHHS OTICIbHBIX (AKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHMS M KPUTEPHUU JJIs KIacCH(PHUKAIIMKM BEIIECTB U XMMHUYCCKUX
peakuuu;

YCTaHABJIMBATH MPUUNHHO-CIICICTBEHHBIE CBS3U MEXK/Ty H3y4aeMbIMU SIBJICHHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKJICHHS (MHAYKTUBHBIC, JE€AYKTUBHbIC, TI0 aHAJIOTHN),
BBISIBIISITh  3AaKOHOMEPHOCTH W TIPOTHBOPEUYUST B  PacCMAaTPUBAEMBIX  SIBICHHUSX,

(bopMyITHpPOBaAThH BBIBOJIBI U 3aKITIOUCHHSI;



MPUMEHATh B TIPOLECCE ITO3HAHUSA, HUCIOJIb3YEMBIE B XHMHU CUMBOJHAYECKHE
(3HAKOBbIE) MOJIENH, MPe0oOPa30BLIBATh MOJIEIbHBIC MPEICTABICHHUS — XUMHUYECKHUI 3HAK
(cuMBOJI) BJEMEHTa, XUMHUYECKas (popmysa, ypaBHEHHE XMMHYECKOM peakuuu — Mpu
pelieHn y4eOHBIX IMO3HABATENIbHBIX M TMPAKTUYECKUX 3a]ad, NMPUMEHSATh Ha3BaHHbBIC
MOJEJbHBIC TPEACTABICHUS IS BBISBICHUS XapaKTEPHBIX IPU3HAKOB HN3yYaeMbIX
BEILIECTB U XUMHUECKUX PEAKIUN.

2) 6a3oBbIe HCCIeA0BaATENbCKNE IeCTBUSA:

BJIAJETh OCHOBAaMU METOJOB HAyYHOI'O II03HAHUSI BEIIECTB M XHUMHYECKUX
peakuuu;

dbopmynupoBaTh LETW W 3a/Ja4d UCCIEIOBAHUS, UCIOIB30BaTh MOCTABICHHBIC U
CaMOCTOSITEIHHO CPOPMYIMPOBAHHBIE BOIMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1l (DOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUMU;

BJIAJIETh  HABBIKAMU  CAMOCTOATEIBHOIO  IUIAHUPOBAHUS W MNPOBEACHUS
YUYEHUUYECKUX OKCIIEPUMEHTOB, COBEPIIECHCTBOBAaTh YMEHHUS HaOMIOAaTh 3a XOJO0M
mpolecca, CaMOCTOSITENIbHO — MPOTHO3UPOBATh  €ro  pe3ynbrar, (HopMyIMpoBaTh
00001IeHUsT W BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YyIbTATOB UCCICAOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTYET O MPOJIeTaHHOM paboTe;

NpuOOpeTaTh  OMBIT  YYEHWYECKOM  HMCCIEeNOBaTENbCKOM M MPOEKTHOU
NESITENbHOCTH, TPOSBIATH CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITENIBHOMY TOHUCKY
METOJIOB PELICHUS MTPAKTUYECKUX 3a/1a4, IPUMEHECHUIO PAa3IMYHBIX METOJ0B MTO3HAHUA.

3) padora ¢ uHpopmanuei:

OpPUEHTUPOBATHCA B PA3NIMYHBIX MUCTOYHHKAX HH(OpMAIKM (HAYYHO-TIOMYIIsIpHAS
auTepaTypa XUMHUYECKOT0 COJEp)KaHHs, CIpaBOYHbIe Mocobus, pecypchl NHTepHeTa),
aHAJIM3UPOBATh MHPOPMAIIMIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTHUCCKH
OIIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(hopMyIHpPOBATH 3aMPOCH U TPUMEHSThH PA3IMYHBIC METOIbI IIPU TTOUCKE U 0TOOpE
uHpopMauu, He0OX0IUMOM ISl BRIMIOJHEHUS YIEOHBIX 3a/1au OMPEACIEHHOTO THIIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BaHUA  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX

TEXHOJIOTUH 1 Pa3JINIHBIX MMONCKOBBIX CUCTCM;



CaMOCTOATEIBHO BBIOMPATH ONTHMANBbHYIO (HOpMY MpeacTaBieHHS HH(OpMaIuu
(cxemsbl, TpaduKu, TUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTHE);

WCTIOJIb30BaTh HAYYHBIM SI3BIK B KA4€CTBE CPEJCTBA MPU PadOTe C XMMHUYECKOU
uH(pOpMaLUel: MPUMEHSATh MEXIpeIMeTHbIe (pu3ndyeckue U MaTeMaTHUeCKHUe) 3HAKU U
CUMBOJIBI, OpPMYJIbI, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH.

OBiajieHNe YHUBEPCAJbHBIMH KOMMYHUKATHUBHBIMHU A€HCTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOl TeMbl B XOJe AWayiora W/Wiu
JMICKYCCUH, BBICKA3bIBaTh HACH, (OPMYIUPOBATH CBOM MPEIJIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIOKEHHOM 3a/1a4u;

BBICTYNaThb C TPE3CHTAIMel pe3yJabTaTOB IIO3HABATEIHHON JEATEIHHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IPU BBHITIOJHEHUU
XUMHYECKOTO JKCIEPUMEHTA, TMPAKTHYECKOH padOThl MO WCCICIOBAaHUIO CBOWCTB
M3Y4aeMbIX BEIECTB, peau3alud y4eOHOro MpoekTa U (HOPMYIHPOBATH BBIBOJBI IO
pe3ylbTaraM IMPOBEAEHHBIX MCCIECIOBAHUN MYTEM COTJIACOBaHUS TMO3UIUNA B XOJE
00CyXeHUsI 1 0OMEHAa MHEHUSIMHU.

OgiiajieHNe YHHBEPCAJIBLHBIMU PeryJIATHBHBIMH €HCTBUSIMM:

CaMOCTOSITENIbHO ~ IUIAHMPOBaTh M OCYIIECTBJISATh CBOIO  [O3HABATENIbHYIO
NeSTeNbHOCTh, oOmpenenss e€ Iead M 3aJa4yd, KOHTPOJIMpPOBaTb U TIO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBAThH MpeJlaraéMblil aNnrOpuTM JEHCTBUN TPU BBIOJHEHUU
y4eOHBIX U HCCIEOBATENIbCKUX 3aj/lady, BHIOMpaTh Hambosee 3PGEeKTUBHBIA CIOCOO HX
peleHus ¢ yu€TOM MOTyYeHHs] HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKHX PEaKIINAX;

OCYIIECTBJIATb CAMOKOHTPOJb CBOEH JEATENIHHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOSHUS Kypca «OpraHruuecKas XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI 0 XUMUYECKON COCTABJISIFOIICH €CTECTBEHHO-
HAYyYHOUW KapTUHBI MHUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUH MPUPOBI, B HOPMHUPOBAHUU

MBIIJICHUS U KYJIbTYPhl JTUYHOCTH, €€ (YHKUMOHAIBHOM I'PaMOTHOCTU, HEOOXOIUMOMN



JUTSL PENICHHs] MPAKTUYECKUX 3a7ad U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM CPEJIE;

BIIJICHUE CUCTEMOM XUMHUYECKHUX 3HAHU, KOTOpas BKJIFOYAET:
OCHOBOIOJIATAIONINE TMOHATUS (XUMUYECKUN HIIEMEHT, aTOM, JJIEKTpOHHas 000JI0YKa
aToMa, MOJIEKYJa, BaJECHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTh, XWMHYECKAs CBA3b,
CTpyKTypHast ¢dopmyna (pa3BEpHyTas M COKpall€éHHas), MOJIb, MOJSIpHas Macca,
MOJISIPHBIA 00BEM, YTIEPOJHBIN CKeNeT, PYyHKIMOHATbHAS TPYIINa, paJuKail, U30MepHs,
U30MEpbI, TOMOJIOTUYECKHM  psAl, TOMOJIOTH, YIVIEBOJOPOIBI, KHUCIOpPOJA U
a30TCO/AEpKALME  COCOUHEHHUs,,  MOHOMEp, IOJIUMEp, CTPYKTypHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COSIMHEHNS ); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHHS OPraHUYECKUX
BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHIN SA3BIK XHUMHH; MHPOBO33PEHUYCCKUE 3HAHUS, JIEXKAIIMEe B OCHOBE
MOHUMAHMs TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SIBJICHHH, (DakToIorndyeckue
CBEJICHMSI O CBOMCTBAaX, COCTABE, MOTYyUYEHUNU U 0€30MMaCHOM UCIOJIb30BAHUH BaKHEUIIINX
OpraHNYECKHUX BEIIECTB B OBITY M MPAKTUYECKOMN JESITEILHOCTH YEIOBEKa;

chOpMUPOBAaHHOCTh YMEHUN BBISBIATh XapaKTepHBIE TPU3HAKU TOHSTHIA,
yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIUE TMIOHSATUS TMPHU
ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPAICHUI OpraHUYECKUX COEIUHEHUN;

chOpMUPOBAaHHOCTh YMEHUN HCIOJIb30BaTh XHUMHUYECKYID CHMBOJIMKY JUISI
COCTaBIICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, cOkpamiéHHoi) (opmyn
OpraHWYECKHX BEIIECTB W YpaBHEHUN XUMUUYECKHX pEaKIUi, W3TOTaBIMBAaTh MOJEIU
MOJIEKYJI ~ OpPraHMYECKHX BEIIECTB Ui  WUIIOCTpalMd HMX  XHUMHUYECKOro |
MPOCTPAHCTBEHHOTO CTPOCHHSI;

chOpMUPOBAaHHOCTh yYMEHUW yCTaHABIMBATh MPUHAMJICKHOCTh H3YyUYEHHBIX
OpraHMYECKHX BEHIECTB M0 UX COCTaBY W CTPOCHHIO K OMpeNeIEHHOMY KiacCy/Tpymie
coeMHEHUN  (YraeBOJOPOAbl,  KHCIOpPOA M  a30TCOJAEp)Kalllue  COEJIMHEHUS,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUs), JaBaTh WM Ha3BaHUS 10 CHUCTEMAaTHYECKOM
Homenkinarype (IUPAC), a Taxke TpUBOAUTH TpPHUBHATIbHBIE Ha3BaHUS OTACIbHBIX
OpraHWYEeCKUX BEIIECTB (ITUJIEH, MPOMWIIEH, alleTWJICH, JTHJICHIJIUKOJb, TIULEPHUH,

denon, Qopmanbaerua, aneTambACTHA, MypaBbUHAS KHCIOTa, YKCYCHas KHCIOTA,



OJICMHOBAasi KUCJIOTA, CTEAPUHOBAsI KUCIIOTa, IIIOKO3a, (PpyKTO3a, KpaxMmal, LeJUI03a,
TJIAIIVH);

chOpMUPOBAaHHOCTh YMEHHUSI ONPENEIsATh BHUJBI XUMHYECKOHM CBS3M B
OpraHWYECKUX COSTUHCHUSIX (OJMHAPHBIC U KPATHBIC);

chOpMUPOBAaHHOCTh YMEHHUSI NPUMEHSATH TMOJOKEHUSI TEOPUU  CTPOCHHUS
oprannyeckux BemiectB A. M. bytinepoBa s 0OBSCHEHHUS 3aBUCHMOCTH CBOWMCTB
BEILIECTB OT UX COCTABAa U CTPOCHHUS; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

c(hopMUPOBAaHHOCTh YMEHHI XapaKTepHU30BaTh COCTAB, CTpOCHHUE, (PU3HUECCKUE U
XUMHUYECKUE CBOMCTBA THUIHMYHBIX MPEICTABUTENICH PA3IUYHBIX KJIACCOB OPTraHUYECKHUX
BEIIECTB (METaH, 3TaH, ATUJICH, MPOMWICH, aleTuwieH, OyraaueH-1,3, mMeTunOyraaueH-
1,3, OeH3071, METaHOJ], 3TAaHOJ, JTUJICHIJHUKOIb, TIUIEPUH, (EHOJ, aleTaabICTHI,
MypaBbUHAsE U YKCYCHasi KHCJIOTBI, TJIIOKO3a, Kpaxmal, IEeJUII0JI03a, aMHUHOYKCYCHas
KHUCJIOTa), WUIIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY HHUMH YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI C UCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIL;

chOpMUPOBAaHHOCTh, YMCHHS XapaKTePHU30BaTh HCTOYHUKH YTIECBOJIOPOIHOTO
ChIpbsl (HE(Th, MPUPOJHBIA Ta3, Yrojib), CIIOCOOBI MX IMEpepadOTKH W MPAKTHIECKOE
MPUMEHEHHE MPOAYKTOB NEePepadOTKH;

c(hOpMUPOBAaHHOCTh YMEHHUW MPOBOAUTH  BBIYUCICHUS [0 XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTUYECTBA UCXOTHOTO BEIIECTBA W MPOIYKTa PEeaKIuu
10 M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO M3 HCXOMHBIX BEIIECTB WU
MPOJYKTOB PEAKIINH);

c(hOpMUPOBAaHHOCTh, YMEHHUH BJIQJETh CHCTEMON 3HAHWM 00 OCHOBHBIX METOJ/aX
HAay4YHOT'O MO3HAHMS, WCMOJb3YEMbIX B XHMHUHU TPU U3YYCHUU BEHIECTB U XUMHUYECKHUX
ABJICHUM (HAOMIOJCHUE, W3MEpPEHHE, SKCIEPUMEHT, MOJCIUPOBAHHUE), HCIOIb30BaTh
CHUCTEMHBbIE XMMHUYECKHWE 3HAHUS JUISl MPUHSATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsX, CBA3AHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOJIOJaTh NPAaBWJIA TMOJIH30BAHUS XHUMHYECKOU
MOCy/10M 1 1a00paTOpHBIM 000pPYAOBaHUEM, a TAKXKE MPABHIIa OOPAIICHUS C BEIIECTBAMHU
B COOTBETCTBHUU C MHCTPYKIIMSIMH 10 BBITIOJTHEHUIO Ja00OPATOPHBIX XUMUYECKUX OITBITOB;

chOpMUPOBAaHHOCTh YMEHUW IUIAHUPOBATh W BBHINIOJNHATH  XUMHYECKUU

OKCIICPUMCEHT (HpeBpaHICHI/IH OpTraHNMYCCKHUX BCIICCTB IIPH HAarpe€BaHWH, IIOJTYYCHHC



TUJIEHA U HM3YyYEHUE €ro CBOWMCTB, KAYECTBEHHbIE PEAKLIMU OPraHUYECKHUX BEIIECTB,
NeHaTypalus OeNKOB MPH HarpeBaHWU, LIBETHBIE peakiMu OEJIKOB) B COOTBETCTBUU C
IpaBWIAMHU TEXHUKHU O€30MaCHOCTH MpU OOpalIeHUH C BEHIECTBAaMHU U J1a0OpaTOPHBIM
0o00opyZ0BaHHEM, MPEACTABIATH PE3YNbTATHl XMMUYECKOTO OJKCIIEpUMEHTa B (Qopme
3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUMi U (OpMYyIUpOBATH BBIBOJBI HA OCHOBE
ATUX PE3yJIbTaTOB;

chOpMUPOBAaHHOCTh  YMEHUH  KPUTUYECKH  aHAIU3UPOBATH  XUMHUUYECKYIO
UH(OPMAIINIO, MTOJIY4aeMYyI0 U3 pa3HbIX UCTOYHUKOB (CpecTBa MaccoBOM MHGOpMaIInH,
WuTepHeT u Apyrux);

c(hopMUPOBaAaHHOCTH yMEHUH co0oaaTh npaBuia 9KOJIOTUYECKHU
11e1eco00pa3HOTro TOBEACHUS B OBITY M TPYAOBOHM JNEATEILHOCTH B LIETSX COXpPaHEHUS
CBOETO 3JIOPOBbS M OKPYKAIOIIEW MNPUPOJHOM cCpefbl, OCO3HaBaTh OIACHOCTh
BO3JICUCTBUSL HA JKMBBIE OPraHU3MBbI ONPENEIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAs
cmpicn mnokazarens [IJIK, mnoscHATh Ha mnpuMepax cHocoObl YMEHBIIEHHUS U
MPEeAOTBPAILIEHUS X BPEITHOTO BO3/ICICTBUS HA OPTaHU3M YEJIOBEKA;

Ui O0yYaroumxcss ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSMU 3/I0POBbS: yYMEHHUE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax T[IO3HAHUS BEHIECTB U
XUMMYECKUX SIBJICHUI;

JUTSL CTIETIBIX M CTIA0OBUIAIIUX OOYYAIOIIUXCS: YMEHUE UCIOIB30BaTh pelibedHO-
TOYCUHYIO crcTeMy o0o3HaueHui JI. bpaitns mist 3anucu XuMudeckux GopMyII.

11 KIIACC

[IpenmeTHbIe pe3ynabTaThl OCBOCHHS Kypca «OOmias v HeopraHUYecKash XHMH
OTPaXKaroT:

c(hopMUPOBAaHHOCTH MIPEACTABICHUN: 0 XUMUYECKON COCTABISIONIECH €CTECTBEHHO-
HAyYHOUW KapTHUHBI MHUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUHN MPUPOBI, B HOPMUPOBAHUU
MBIIUICHUS] U KYJIbTYPhl JTUYHOCTH, €€ (DYHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOM
JUTSE PEIICHUs] TPAKTUYECKUX 3a7ad M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBbIO U MIPUPOJIHOM cpejie;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUU, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINAE TMOHATHS (XMMUYECKH 3JIEMEHT, aroMm, wu3ortom, s-, pP-, 0-

AJIEKTPOHHBIC OPOUTATM aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJIIPHBIN 00BbEM, BaJIEHTHOCTD,



AJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIEHMS, XHMHUYECKass CBs3b (KOBAaJIEHTHAas,
MOHHAasl, METaJJIN4ecKas, BOJOPOJIHAs), KpUCTaUInYecKasl pelméTka, TUIIbl XUMUYECKHX
peaknuii, pacTBOp, DJIEKTPOJIUTHI, HEDJIEKTPOIUTHI, IIEKTPOJIUTHUECKAs AUCCOLMALNS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMHMYECKOW pEaKkIuH, XHMHUYECKOe
paBHOBECHE); TEOPUM U 3aKOHBI (TEOPHUS  DIEKTPOJUTHUYECKOW  JUCCOLMALINH,
nepuoguueckuil 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHHMs MacChl BELIECTB, 3aKOH
COXpaHEHMsI U MPEBPAILEHUS SHEPTUU MPU XUMHUUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMH S3BIK XHMHH, MHPOBO33PEHYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAHUS NPUYUHHOCTU M CUCTEMHOCTH XMMHYECKUX SIBJICHHUH, (PaKTOJIOTHYECKUe
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIYYEHUH U 0€30M1aCHOM MCIOJIb30BaHUM BaKHEHIINX
HEOPraHUYeCKUX BEIIECTB B ObITY M MPAKTUUECKOH 1eATEIbHOCTH YeJIOBEKa;

c(OpPMUPOBAaHHOCTh YMEHUM BBISBIATh XapaKTepHbIE TMPU3HAKUA IOHATHI,
YCTaHABIMBATh HX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIUE IIOHATUSA IpHU
ONMCAaHNN HEOPTAaHUYECKUX BELIECTB U UX IIPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XHMUYECKYIO CHMBOJIUKY IS
cocTaBieHUsl (OpPMYI BEIIECTB U YPaBHEHUH XMMHMUYECKUX PEAKLUUN, CUCTEMAaTHYECKYIO
HomeHknarypy (IUPAC) u TpuBHanpHble Ha3BaHMS OTAEIBHBIX HEOPTaHUYECKUX
BELIECTB (YrapHbIil ra3, yriaeKUciblid ra3, aMMHUak, raiéHas U3BeCThb, HETall€Hast U3BECTb,
NUTHEBAs COMA, TUPUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHHUIl ONpENeNATh BaJCHTHOCTb U CTENEHb OKHCIICHUS
XUMHYECKUX 3JIEMEHTOB B COCJUHEHHUSX PA3JIMYHOIO COCTABA, BUJ XUMUYECKOH CBS3U
(KOBaJICHTHasl, HWOHHAs, METAJUIMYECKas, BOJOPOAHAs) B  COCAUHEHMSX, THUI
KPUCTAININYECKON PEIIETKH KOHKPETHOIO BelIeCTBa (aTOMHas, MOJEKYJSIpHas, HOHHa,
MeTaJJInYecKas), XapakTep cpeibl B BOAHBIX pACTBOPAaX HEOPTaHMUECKUX COECTMHEHU;

c(OPMHUPOBAHHOCTh YMEHHMH YCTAaHABJIMBATh MPUHAAICKHOCTh HEOPTaHUYECKHX
BEIIECTB 0 UX COCTaBy K ONpEAEIEHHOMY KiIacCy/TpyIie COEeIMHEHHH (IpocThie
BEIIECTBA — METANIbI M HEMETAJUIbl, OKCHJbI, OCHOBAHMS, KHUCIOTHI, aM(OTepHbIC
THJIPOKCHUJIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHHH PACKpPBIBATh CMBICT Mepuoanyeckoro 3akona Jl. U.
MenneneeBa M JEMOHCTPUPOBATH €T0 CHUCTEMATH3HPYIOIIYIO, OOBSACHUTEIBHYIO U

MPOrHOCTUYECKYIO () YHKLIUU;



c(OPMHUPOBAHHOCTh YMEHHU XapaKTepPHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX 3yeMeHTOB 1—4 mnepuogoB llepuognueckoid CHUCTEMBI XHMHUYECKUX
anemenToB J[. 1. MenpeneeBa, UCHOIB3ys MOHATHS «S-, P-, d-3JICKTPOHHBIE OPOUTAIIHY,
«QHEPreTUYECKUe ypPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB M MX COCIMHEHUM IO IepuonaMm W rpynmnam llepuonnueckoin
crucTeMbl XUMUUYecKkux aeMeHToB 1. 1. Menneneesa;

c(hOopMUPOBAaHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE
CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  pPa3jMYHBIX  KJIACCOB,  IMOJATBEPXKIATh
CyIIECTBOBAHWE T'€HETUYECKOW CBSI3M MEXAY HEOpPraHWYEeCKUMHU BEIIECTBAMU C
MOMOUIBIO0 YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

chOpMUPOBAaHHOCTh YMEHHUS KJIACCHU(PUIMPOBATh XUMUYECKHE PEAKIHH TI0
pa3IMYHbBIM MPU3HAKaM (YHCIy U COCTaBY pEarupyrolinx BEIIECTB, TEINIOBOMY 3P (DEKTY
peaKkiuy, W3MEHEHUIO CTETEeHEeW OKHUCIEHUS JJIIEMEHTOB, OOpaTUMOCTH pEaKIIHH,
YYaCTHIO KaTalllu3aTopa);

chOpMUPOBAaHHOCTh YMEHHUN COCTABJIATH YPaBHEHUSI PEAKIMi Pa3IUYHBIX THUIIOB,
MOJIHBIE M COKpAIEHHBIE YPaBHEHUS pEaKlMii HOHHOTO OOMEHa, YUUTHIBAsI YCIOBUS, IPU
KOTOPBIX TH pEaKLUU UIYT JO KOHLIA;

COPMHUPOBAHHOCTh ~ YMEHHUH  TNPOBOAUTH  PEAKLUUH,  MOJITBEPKAAIOIINE
KayeCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKHX BEILIECTB, PAaCllO3HABATH OMBITHHIM
yTEM HOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

chOpMUPOBAaHHOCTh ~ YMEHUH  pacKpbplBaThb  CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAHOBHUTEJBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajaHca 3THX
peaxkuui;

c(OpMUPOBAHHOCTh YMEHHUH OOBICHITh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOU
peaKkMMu OT Pa3IMYHBIX (PAKTOPOB; XapakTep CMELICHHS XMMHUYECKOrO0 pPaBHOBECHS B
3aBUCUMOCTHU OT BHeIlIHero Bo3naercTBus (nmpuHiun Jle [arense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOLECCHI, JIeKAIIne
B OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUs CEpPHOM KHUCIOThl, aMMHaka, a TakKkKe
c(hOpMHUPOBAHHOCTH MPEJCTABICHUI 00 OOIIMX HAYYHBIX MPUHIUIAX W IKOJIOTUUYECKUX

HpO6HCMaX XUMHYCCKOTO IMPOU3BOJICTBA,



c(OPMHUPOBAHHOCTH YMEHUI MPOBOJUTH BHIYUCICHUS C HCIIOJIb30BAHNEM TOHSATHUS
«MaccoBas J0JIs BEIIeCTBAa B pacTBOPE», 0ObEMHBIX OTHOUICHHUH ra30B MPU XUMUYECKUX
peakuusax, Macchl BELIECTBA WM 00BbEMA Ia30B MO U3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wi 00bEMY OHOTO M3 YYaCTBYIOIIUX B PEAKIMU BELIECTB, TEIUIOBOTO 3 dexTa
peakuy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacCChl BEILIECTB, IPEBPALIEHUS U COXPAaHEHUs
SHEPIUH;

c(hOpMUPOBAaHHOCTh YMEHUU COOMIOJATh MpaBWia TMOJB30BAHUS XHUMHYECKOU
nocyzoi 1 1ab0paTopHBIM 000PYIOBAaHUEM, a TAKXKE MIpaBUiIa OOpAIEHHUs C BEIECTBAMU
B COOTBETCTBUU C UHCTPYKIMSIMH 10 BBITIOJTHEHUIO Ja00OPATOPHBIX XUMUYECKUX OIIBITOB;

cOpMUPOBAaHHOCTh ~YMEHUW  IUIAHUPOBATb M BBINOJHATH  XUMHUYECKUU
AKCIIEPUMEHT (pa3loKeHHWE TEPOKCHIa BOAOpPOJa B MPHCYTCTBUM KaTaau3aropa,
OIpEJIEJICHUE CPEAbl PACTBOPOB BEUIECTB C MOMOUIBIO YHUBEPCAJIBHOIO HHIMKATOPA,
BIIUSTHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON pEeakluH, PeakiMd HOHHOTO
oOMeHa, Ka4eCTBEHHbIE PEAKIMH Ha Cyab(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH
aMMOHUS, pelIeHNe HKCIIEPUMEHTANIBHBIX 3aj1a4 o TeMaM «Metamuiby u «Hemeramisiy»)
B COOTBETCTBUU C MpaBUJIaMH TEXHUKU OE30MACHOCTHU MPHU OOpAIIEHUHU C BEIIeCTBAMU U
nabopaTopHbIM  O00OPYIOBAaHUEM, NPEeACTaBIATh  PE3yJAbTaThl  XUMHUYECKOTO
JKCIepUMEHTa B (QoOpMe 3aluCH YpaBHEHUH COOTBETCTBYIOLIMX peakuud u
(GbopMynHpoOBaTh BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

COPMUPOBAHHOCTh ~ YMEHHUH  KPUTHYECKH  aHAJTU3UPOBATh  XUMHUYECKYIO
uH(pOpMalLIMIO, TMOJYy4aeMyl0 M3  pa3HbIX MCTOYHMKOB (CpeAcTBa  MacCOBOM
KOMMYHMKaluu, IHTEpHET U 1pyrux);

c(hopMUPOBAaHHOCTH YMEHHI coOIIro1aTh npaBmiIa 9KOJIOTHYECKHU
1e1eco00pa3Horo MoBeACHUS B OBITY M TPYIOBOM JEATENBHOCTH B LENSIX COXpPaHEHHS
CBOETO 3JI0POBbS M OKPYKAIOIIEW MPUPOJHOM cpeapl, OCO3HaBaThb OIACHOCTH
BO3JICHCTBUSL HA JKUBBIE OPraHUW3Mbl ONPENECIEHHBIX BEIIECTB, IOHUMAasi CMBICI
nokazatens [1[IK, moscHATs Ha mpuMepax CocoObl YMEHBIICHUS U MPEAOTBPALICHHUS X
BPEJHOIO BO3/ICHCTBHUS HAa OPTaHU3M YeJIOBEKa;

s OoOy4yaromMXCsl C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH  3/I0pPOBBS: yMEHHE
OPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaxX IMO3HAHUS BEIIECTB U

XUMHWYCCKUX HBHGHHﬁ;



JUTSL CJICTIBIX W CJIA0OBUISIIMX OOYYaIOUIUXCS: YMEHHE MCIOIB30BaTh pelbeHO-

TOYEUYHYIO cucTeMy o0o3HadeHui JI. bpaitng mis 3anucu XumMuyeckux GopMyit.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne /it P Konrtpoabnsie Ilpakruueckue (uidpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 https://resh.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Paznea 2. Yraesogopoasi
2.1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI 2 https://resh.edu.ru/
HenpenenbHble yriaeBogOpOIbl: alIKEHBI,
2.2 ped I HOPOA 6 1 https://resh.edu.ru/
QJIKQJTUCHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 https://resh.edu.ru/
[TpupogHBIE HCTOYHHUKH YTIEBOJIOPOIOB U
2.4 PHPOZL - HOPOA 3 1 https://resh.edu.ru/
uX nepepadboTka
Hroro no pazneny 13
Paznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3 https://resh.edu.ru/
Anpaerunpl. KapOOHOBBIE KHCIIOTHI.
3.2 ACTIA P 7 1 https://resh.edu.ru/
CrnoxxHbie 2UpPBI
3.3 VYraeBoasl 3 1 https://resh.edu.ru/
Wroro no pazueny 13



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3 https://resh.edu.ru/

Hroro mo pazueny 3

Paszgea S. BoicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 ITnactmaccel. Kayuyku. Boiokna 2 https://resh.edu.ru/
Htoro no paznemny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2
11 KUIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3jiesioB U TeM undpoBbIie
Ne ni/m P Kourpouabnbie IIpakTuyeckue (ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teopernyeckne 0CHOBBI XMMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u [lepronnueckas cucTeMa XUMHYECKHAX 3 https://resh.edu.ru/
anemenToB /1. . Menaeneena
12 Crpoenue BemecTBa. MHOrooOpasue 4 htts://resh.edu.ru/
BEIIIECTB
1.3 XUMUYECKUE peaKinu 6 1 1 https://resh.edu.ru/
Hroro no pazgeny 13 https://resh.edu.ru/
Paszgen 2. Heopranuueckast Xumusi
2.1 Mertasisl 6 1 https://resh.edu.ru/
2.2 Hemerams 9 1 1 https://resh.edu.ru/
2.3 CBs13b HEOPTAaHMYECKUX M OPTAHHYECKUX 2 https://resh.edu.ru/
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BCIICCTB

Hroro no pazneny 17 https://resh.edu.ru/
Pa3nen 3. Xumus u :Ku3Hb

3.1 XUMUS ¥ )KU3HD 4 https://resh.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/
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IHOYPOYHOE IIJIAHUPOBAHHUE

10 KUJIACC
No KoumnuectBo yacos JJIeKTPOHHBIE
11/-11 Tema ypoxa Beero Konrpoabueie IIpakruueckume UHPpoOBbIE
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
1 [Ipenmer oprann4eckon Xumuu, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
CraproBas quarHoctuka. TecTupoBaHue
5 Teopust cTpoeHUsI OpraHUYECKUX 1
coenuaeHuit A. M. BytnepoBa, e€ oCHOBHBIE
MI0JIOXKEHHUS
[TpencraBienue o Ki1accupuKaum
3 opraHuueckux semects. Homenkiarypa 1
(cucremaTHyeckasi) U TPUBHAJIbHBIE
Ha3BaHUS OPraHMYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://resh.edu.ru
TOMOJIOTHYECKHUH Psifg
5 Mertan u 3TaH — OpocTeuIe 1 https://resh.edu.ru
MPEJICTAaBUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONWCTBA 1 hitps://resh.edu.ru
5 OTWIIEH U MIPONMIIEH — MPOCTEMIINE 1
IIPEJICTABUTENIN AIIKEHOB
8 [IpakTuueckas padota Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3YYEHHE €TO CBOWCTB
9 Ankanuensl. byraguen-1,3 u 1

metunoyraauen-1,3. [lomyuenue




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTMUECKUHN psil. AUETHIIEH —
MPOCTEUILNN MPEICTABUTEIb ATIKUHOB
1 Beruucnenus no ypaBHeHHIO XUMHUYECKON
peakuun
12 Apenbl: 6eH3011 U TOnyoJ. ToKkcHYHOCTh https://resh.edu.ru
apeHoB
13 I'enernyeckas CBs3b yIII€BOJIOPOAOB, https://resh.edu.ru
NPUHAIISKANINX K Pa3THYHBIM KJIaccam
IIprpoaHbIE UCTOYHUKH YIJIEBOAOPOIOB: https://resh.edu.ru
14 MPUPOJIHBIN ra3 v NOMyTHbIE HEPTIHBIE Ta3bl,
He(Tb U MPOIYKTHI €€ epepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB: https://resh.edu.ru
15 HOPUPOHBII ra3 v MOMyTHbIE HEPTIHbBIE ra3bl,
He(Tb U MPOIYKTHI €€ epepaboTKu
16 KontponbHas padoTa mo pazaeny
«YTIIEeBOIOPOABD)
17 [IpenenbHble 0THOATOMHBIE CIIUPTHI:
MeTaHOJ U 3TaHoj. BosopoaHas cBs3b
18 MHOroaTOMHBIE CIIUPTHI: TUIEHTITUKOIb U
TJIMLEPUH
19 ®DeHout: CTPOCHUE MOJIEKYJTBI, (PHU3NUYECKHE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE
20 Anpreruasl: GopManbIETHI U alleTalIbJeTUI.
AneroH
21 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYCHaA




[Ipaxtuueckas padora Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHOW KHCIIOTBI»
93 CreapuHOBas U OJEUHOBASI KHCIIOTHI, KaK
MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KHCIIOT
24 Mpi1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHE
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB
26 JKupsl: Tunponns, npuMeHeHue, https://resh.edu.ru
Ouosoruueckas poJib KUpPOB
YrieBoibl: COCTaB, KiacCU(pUKaIHSI. https://resh.edu.ru
27 Bakneiimme npencTaBuTeNN: TIIOK03a,
bpykTo3a, caxaposa
98 Kpaxman u nemirono3a Kkak npupoaHbIe https://resh.edu.ru
MOJTUMEPHI
29 [Ipomexyrounas arrectanus. TecTupoBaHue https://resh.edu.ru
30 AMMHBI: METUJIAMUH U aHWJIMH https://resh.edu.ru
AMUHOKHUCIOTHI Kak aM(pOTepHbIE https://resh.edu.ru
31 OpPTaHWYECKHUE COCTUHEHUS, HX
ononoruueckoe 3Hauenue. IlenTuanl
39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS
33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COECTMHEHUI
34 OcHOBHBIE METObI CHHTE3a

BBICOKOMOIJICKYJIAPHBIX COG,Z[HHGHHfl.




[ImacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchI

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

Bxonnas nuarnoctuka. TectupoBaHnue
[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4deckux anemeHToB /1. U.
MemneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XAMHYECKHUX 3JICMEHTOB U UX COCIMHCHUM I10
rpynmnam U nepuojam. 3HaueHue
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3yemenToB /.M. Meneneesa B
Pa3BUTHH HAyKU

https://resh.edu.ru

Crpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BUbBI; MEXaHU3MbI 06p330BaHI/I$I KOBaﬂeHTHOfI
cBs3u. BogopoaHas cBsizb

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenenb okucieHud. BemlecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

https://resh.edu.ru




ITonsTue o qucnepcHbIX cucteMax. IcTHHHBIE
Y KOJUJTOMHBIE pacTBOPBL. MaccoBas 1015
BEIIIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeNMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKnux peakiui B
HEOPraHWYECKON U OPraHU4YECKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAICHUS YJHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

https://resh.edu.ru

10

11

12

Cxopoctb peakiuu. OOpaTrMble peakiuu.
XUMHUYECKOE PABHOBECHE

[Tpaktuyeckas padora Ne 1. «Bausiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIINN»

DnekTponuTrdeckas auccounanus. [lonstue o
BOIopoJHOM Tokazarene (PH) pactBopa.
Peaknuu nonnoro oomena. ['maponus
OpPTraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

OKuCINTEIIFHO-BOCCTAHOBUTEIIHHEIC PpCaKuu.

[Tonsatue 06 31eKTpOIM3E pacIiaBoB U
pacTBOpPOB coseit

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

13

KoHnTtponbHas paboTa mo pazaeny
«TeopeTnyeckrie OCHOBBI XHMHUW)

https://resh.edu.ru

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
CUCTEME XMMHYECKUX 3eMeHToB JI. U.

https://resh.edu.ru




MemnieneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3ndecKkrue CBOMCTBa
METaJUIOB

15

16

17

CruiaBbl METAJUIOB. DJIEKTPOXUMUYECKUM sl
HaIPSHKEHUN METaJlIOB

XuMHYecKre CBOMCTBA BaXKHEHIIINX METAJIJIOB
(HaTpWii, KWK, KaJIbIIWA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI

XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

https://resh.edu.

https://resh.edu.

https://resh.edu.

18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

https://resh.edu.

19

20

21

[Tpaktuyeckas padora Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeEME
«Metamnb»"

Hewmeramisl, ux nonoxenue B [leproanueckon
CHUCTEME XUMHUYECKHUX deMeHTOB /I. .
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

du3nyeckre CBONCTBa HEMETAIIIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

https://resh.edu.

https://resh.edu.

https://resh.edu.

22

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COeTMHEHNN

https://resh.edu.

23

24

XuMHUecKue cBOMCTBa a30Ta, pocodpa 1 Ux
COeTMHEHNN

XHUMHUYECKUE CBOMCTBA yIIepoia, KPEMHHUS U
UX COCOUHEHUU

https://resh.edu.

https://resh.edu.




[IprMeHeHne Ba)KHENIINX HEMETAJUIOB U UX

https://resh.edu.ru

25 . 1

COEIMHEHU N

O0001Ienre U cucTEMaTH3alMs 3HAHAH 110 https://resh.edu.ru
26 teMe «Hemerauiby. Berancnenus o 1

YPaBHEHHSIM XUMUYECKHUX PEaKIil u

TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas padota Ne 3. «Pemenue https://resh.edu.ru
27 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 1

"HemeTtast"»

28 [TpomexxyTouHas aTTectanus. TectupoBaHue 1
29 Heopranudeckne u OpraHi4ecKue KHCIOTHI. 1
Heoprannueckue u opraHndeckue OCHOBAHUS

AmboTepHbIe HEOPraHUYECKUE U

30 opranuveckue coepuHeHus. [ eneTnaeckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHMYECKUX
BEIIECTB
Posib xuMuu B o6ecrieueHnn 3K0JI0rHYeCKOoi,

31 SHEPreTUYeCKON U MUIEeBOI 0e30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IIPUHLIAIIAX IPOMBIIIEHHOTO MOIY4YEHHUS 1
BO)XHEUIIINX BEIECTB

33 YenoBek B MHpE BEIIECTB U MaTEPHAJIOB

34 X¥MHUS U 30pPOBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YUYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
O.C.T'abpuensa , U.I'. OctpoymoB, CinankoB «Xumus 10 kmaccy, «IIpocssiienuey,
2020r
O.C.l'abpuenss , U.I'. OctpoymoB, CinankoB «Xumus 11 kinacey, «IIpocssiienue»,
2020r

METOAUYECKUE MATEPUAJIBI UIS1 YYUTEJIA
Xumus 10-11 knaccel: METOAUYECKOE TOCOOUE T
yuurens, ['abpuensu O.C., OctpoymoB N.T.
Xumus. 8-11 kiaccel. Cuctema 3aganuii mo remaruueckum o01okam. [Iporpamma O.C.
INabpuensna. ®I'OC. Astop: [Tunsaukosa H. H.

Xumus. 9-11 knaccel: uHTErpupoBaHHbie ypoku, ABTop: CokonoBckuii A. H.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET
bubnuoreka PO  https://resh.edu.ru/
bu6anorexa IIOK



https://mnemozina.ru/nashi-avtory/detail.php?ID=224
https://mnemozina.ru/nashi-avtory/detail.php?ID=223
https://resh.edu.ru/
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