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INOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa mo XUMHUU Ha YpOBHE CpeHero oouiero o0pa3oBaHus pa3paboTaHa Ha
ocHoBe DenepasibHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO0 oOpa3oBaHuH B
Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (deaepaabHOU
oOpa3oBaTenpHON TporpamMmbl  cpemHero oomiero ob6pazoanus (POIT COO),
IIPE/ICTABIICHHBIX B PenepanibHOM rocyapCTBEHHOM 00pa3oBaTeIbHOM
cragaapre COO, ¢ yuérom KoHuenunu npenojiaBanusi yaeOHOro npeamera « XuMHsH»
B o00Opa3oBarenbHbIX Opranu3zauusax Poccuiickoir ®denepauuu, peanu3yrommx
OCHOBHBIE 00pa3oBaTeNIbHbIE IPOrpPaMMbl, U OCHOBHBIX NOJOXeHuil «CtpaTerun
pa3BuTua BocnutaHusd B Poccuiickoit ®eneparuu Ha nepuon a0 2025 roxa»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/I0B K Pa3pabOTKe MpOrpaMMbl IO XHMHHU, K OINpPEAENICHUIO 00Ien
CTpaTeruu o0y4yeHus, BOCIUTAHUS U Pa3BUTHUS 00YUarOIIMXCS CPEACTBAMU YYEOHOTO
npeamera «Xumusi» aiug 10—11  kmaccoB Ha 0a30BOM YpPOBHE COCTaBUIIM
koHuenrtyanbasle mnonoxkenus OI'OC COO o B3auMOOOYCIOBIEHHOCTH UENEH,
COJICpKaHMsl, pe3yJbTaTOB OOy4YeHUs U TpeOOBaHUNW K YPOBHIO TOATOTOBKHU
BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, MOJYyYaeMOE€ BBITYCKHHUKAaMU 001e00pa3oBaTeIbHOM
OpraHu3alliy, SBJIAETCS HEOTHEMJIEMOM 4YacThi0 MX 00pa3oBaHHOCTH. OHO CIYKUT
3aBEpPIIAIOIIMM 3TallOM pEealn3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YypOBHE
KJIFOYEBBIX LIEHHOCTEN, MPUCYUIUX LIETOCTHON CHUCTEME XMMHUYECKOTr0 0Opa3oBaHMSL.
OTH 1EHHOCTH KacaroTcsl TO3HAaHUS 3aKOHOB  MPUPOAbI, (OPMHUPOBAHUS
MUPOBO33pEHUS U 0011eH KyIbTYpbl YEJIOBEKA, a TAKXKE SIKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBI0 M NPHUPOAHOW cpeae. Peanmmsyercs Xumuueckoe
oOpa3oBaHMe 00y4arOIUXCsl HA YPOBHE CPEHET0 001Iero o0pa3oBaHus CpeICTBAMU
yueOHOro mpenMera « XuMus», CoJlepKaHue U MOCTPOCHUE KOTOPOTO ONPEENICHbI B
porpamMme Mo XMMUM ¢ YYETOM creu(UKU HAyKu XUMUHU, €€ 3HaYEHUs! B TO3HAHUU
IPUPOABl U B MAaTEpUATIbHON *KU3HU OOLIECTBA, a TaKXKe ¢ YYETOM OOUIMX IeNel U
MPUHIIUIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO OOILEro
oOpazoBanus B Poccuiickoit denepanumn.

XUMHSI Kak OJJIEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK HIPaeT o0co0yl poyib B
COBPEMEHHOW LIMBUJIM3ALIMH, B CO3/IaHUM HOBOM 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOH BKJaJ B (OPMHPOBAHHE DPAIMOHAIILHOIO HAYYHOI'O MBIIUICHUS, B
CO3/IaHHE LEJIOCTHOIO MpPEICTaBICHHUsI 00 OKpYKaloIeM MHUpE Kak O €IUHCTBE
OpUpOJIbI U YeJoBeKa, KoTopoe (opMHUpYyeTCs B XHMMUU HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEro MHUpa, OCO3HAHUS B3aMMOCBSIZH MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTMU PUMEHEHUSI.
TecHO B3aMMOIEWCTBYST C JPYIMMH €CTECTBEHHBIMM HAayKaMHW, XUMHUS CTajla
HEOTHEMJIEMOM YacThI0O MHUPOBOU KYJIbTYPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W KU3HU Kaxaoro uwieHa ooOmiectBa. CoBpeMeHHass XUMHUs Kak Hayka
co3ujaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOIMH HampaBjieHa Ha pellIeHue



r00aNbHBIX MpOOJeM YCTOWYMBOTO Pa3BUTUS 4YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B cooTrBercTBUU ¢ 00IIUMU LIENSAMU U MPUHIIUIIAMHA CPEIHEro oOIIero oopa3oBaHus
comepkanne npeamera «Xumwus» (10—11 kmaccel, 06a30BbI ypOBEHb H3yUCHMUS)
OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO TOATOTOBKY 00YyYarOINXCH,
HEOOXOJMMYI0O MM JJisi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUEHUS B JKM3Hb COI[MYMa, MPOJIOJKEHUS] 00pa30BaHusl B Pa3IUYHbIX 001acTsIX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEM.

CocTaBnsomuMy npeaMeTa «XuMus» SBISIOTCS 0a30Bble Kypchl — «Oprannyeckas
xuMus» U «O0111ast 1 HeOpraHuYecKast XMMHUs, OCHOBHBIM KOMIIOHEHTOM COZIEp>KaHUs
KOTOPBIX SBIJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUU MO HEOPraHMYECKOU
XUMUHU (C BKJIIOYEHHEM 3HAHMM U3 OO0IIed XUMHH) M OpPraHUYecKOr XHUMHH.
dopmupoBaHUE JaHHOM CHCTEMbI 3HAHUN TPU U3YUYCHHUH MpeAMeTa 0OecleuynuBaeT
BO3MOYKHOCTh PAcCMOTPEHHsI BCEr0 MHOI0O00Opa3usi BEIIECTB HAa OCHOBE OOLIMX
MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxxanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMUsS» c(opMupoBaHa B IporpaMme IO XHMHH Ha OCHOBE
CUCTEMHOT0 MOJIX0/1a K U3yUYEHHIO YYEOHOr0 MaTtepraia u 00ycIOBJIEHa HCTOPUUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHHUM HA ONpE/IEIEHHBIX TEOPETUUECKUX YPOBHX. Tak,
B KypC€ OpraHM4eCKON XMMHH BEIIECTBA PACCMATPUBAIOTCSI HA YPOBHE KIACCUYECKOU
TEOPHUH CTPOCHHUS OPraHUYECKUX COCAMHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMHYECKUX
U 3JIEKTPOHHBIX INPEACTaBICHUI O cTpoeHuu BeliecTB. CBefeHHs: 00 U3ydyaeMbIX B
Kypce BellecTBaX JarTCi B PA3BUTUH — OT YIVIEBOJOPOAOB [0 CJIOKHBIX
OMOJIOTMUYECKH aKTUBHBIX COEAMHEHUN. B Kypce opraHnyeckoil XMMHM MOJy4aroT
pa3ButHe C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs
NEPBOHAYAJIbHBIE TMPEACTABICHUS O XHUMHUYECKOW CBSI3M, KIACCHU(PUKALMOHHBIX
MPU3HAKaXxX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKON
peakiuu.

[Tox HOBBIM YTJIOM 3peHUs B MpeaMeTe « XUMUs» 0a30BOTr0 YpOBHS paccCMaTpUBAETCS
M3Y4YEHHBIM HA YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs TEOPETUUECKU MaTepHall U
(aKTOJOrMYECKUE CBEJICHHUS O BEIIECTBAX U XMMHUYECKON peakiuu. Tak, B YaCTHOCTH,
B Kypce «OOmas M HeopraHMYecKas XUMHsD» OOYy4arolIMMCs MperIoCTaBIsIeTCs
BO3MOXKHOCTh OCO3HATh 3HaYEHHE MEPHOANUECKOr0 3aKOHA ¢ OOLIETEOPETUUECKUX U
METOJI0JIOTUYECKUX TMO3ULNN, TITy0Xe MOHATh MCTOPUUYECKOE HM3MEHEHHE (PyHKUMN
ATOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBSICHSIONICH U TPOTHOZUPYIOIICH.

Ennnas cuctrema 3HaHMN O BaXKHEUIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
Y IPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX
npoTekanusi AomnojHsaercs B Kypcax 10 m 11 kimaccoB anemMeHTaMH COJIepiKaHus,
UMEIOIIUMH  KYJIbTYPOJIOTUYECKUH M TPUKIAAHOW XapakTep. OTH  3HAHUSA
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBS3U XUMHH C JIPYTUMU HAyKaMHU, PacCKpbIBAIOT
e€ poJib B IO3HABATEIHHON U MPAKTUYECKON JIEATETbHOCTH YeJI0BEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUS K MPOLIECCY TBOPUYECTBA B 00JACTU TEOPUU U MPAKTUUYECKHUX
NPUWIOKEHUN XUMHH, TOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJeMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIIUBATh
uHbOpMAIlMIO W  OPUMEHATh €€ JUId  TONOJHEHWs  3HaHWM, pelleHus
WHTEJUIEKTYaJbHBIX W 3KCHEPUMEHTAIBHBIX MCCIEA0BATENbCKUX 3adad. B nenom



colepKaHue ydyeOHOro rmpeaMera «XHUMHUS» JT@HHOTO  ypPOBHS — M3y4YEHUS
OPUEHTHPOBAHO HA (OPMUPOBAHKE Y 00YHAIOIIHNXCS MUPOBO33PEHUECKON OCHOBBI IS
NOHMMaHuA  (QUIOCOPCKUX  HUACH, TaKuX KaK: MaTepHalibHOE  EIUHCTBO
HEOPraHUYECKOTO M OPTraHMYECKOro Mupa, 0OyCIOBICHHOCTh CBOWCTB BELIECTB HMX
COCTaBOM U CTPOCHHEM, TTO3HABAEMOCTh MPUPOIHBIX SIBJICHUHN MMyTEM SKCIIEPUMEHTA U
pelleHHus MPOTUBOPEUMH  MEXAYy HOBBIMH  (aKTaMM U TEOPETUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU KOJOTMYECKUX IpolieM, a
TakKe MpoOsieM COEpeXEeHUs PHEPIETUUYECKUX PECYpPCOB, ChIPbs, CO3AAHMUS HOBBIX
TEXHOJIOTMM U MaTepUasoB.

B nuiane pemenus 3amad BOCHUTAHMSI, PAa3BUTUS M COLMAIM3ALMU O0YYarOIIUXCs
OPUHATBIE TPOrpaMMOM MO XUMHM MOAXOAbl K OIPENEICHUIO COJEpKaHUS U
IOCTPOEHHUS MPEAMETA IPEyCMAaTPUBaOT (POPMUPOBAHNE YHUBEPCAIBHBIX Y4eOHBIX
JEUCTBUM, MMEIOIUX ©0a30BO€ 3HAUEHUE I Pa3IMYHBIX BHJIOB JACSTEIbHOCTH:
penieHus nmpo0ieM, Moucka, aHaiau3a 1 00paboTKu MHPOpPMaLUU, HEOOXOIUMBIX IS
npuOOpeTEeHUs] OMbITa NPAKTHUYECKOH ¥  HUCCIENOBATENbCKON  JESTEIbHOCTH,
3aHUMAIOIIEH BA)KHOE MECTO B TIO3HAHUU XHMHH.

B npakrtuke npenosaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHus,
TaK U Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHMmsl, IPH OMPECIICHUHU COACPKATEIBHOMI
XapaKTePUCTUKHU IeJiel U3y4eHUs IMpeiMeTa HalpaBJIEHUEM IEPBOCTEIECHHON
3HaYMMOCTH TPaJULIMOHHO NMPU3HAETCS (POPMHUPOBAHHE OCHOB XUMUUECKON HayKU KaK
00J1acTh COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTHUUECKON JIEATEIbHOCTH YEJIOBEKa U
KaK OJIHOTO U3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METOAMUECKON TOUKHU 3PEHUS
TaKOM NOJXOJ K ONpPEIEICHUIO IeJied HU3y4eHUs TMpeAMETa SBIIAETCA BIIOJIHE
OIpaBJaHHbIM.

CornacHo 1aHHOM TOUYKE 3pEHUs TJIaBHBIMU LEJSIMA U3YUYEHUS TpeaMeTa « XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBysITOTCS:

. dbopMUpPOBAHHE CHCTEMbl XHMHYECKUX 3HAHUH KaK BaKHEHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, B OCHOBE KOTOPOM JIEXkKaT
KJIFOUEBbIEC MOHATHS, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE
s3bIKa HAayKHU, YCBOEHHWE M TIOHMMAaHHWE CYIIHOCTH JOCTYIHBIX OO0OOIICHHIA
MHPOBO33PEHYECKOT0 XApAKTEPa, O3HAKOMIICHUE C UCTOPUEH UX Pa3BUTHUS U
CTAHOBJICHUS;
. dbopMHpOBaHUEe U paA3BUTHUE TMPEACTABICHUA O HAay4YHBIX METO/AaxX
MO3HAHUS BEIIECTB U XUMUUECKUX PEaKIUi, HCOOXOAUMBIX JIJIsl TPUOOPETCHUS
YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SIBJICHUN, UMEIOIITUX
MECTO B IIPUPOJIE, B IPAKTUYECKON U TTOBCEIHEBHOMN KU3HU;
. pa3BUTHE YMEHHUM U  CIOCOOOB  JIEATEIHHOCTH, CBSI3aHHBIX C
HaOJII0JICHUEM U OOBSCHECHHUEM XHUMHUYECKOTO JKCIIEPUMEHTA, COOJII0JACHUEM
npaBuJ 0€30MacHOT0 OOpalleHusl C BEIIECTBAMMU.
Hapsny ¢ aTuMm, coeprkatesibHas XapaKTepUCTHKA 1eIel U 3a7a4 U3yUCHUS MpeIMeTa
B IIpOrpaMMe IO XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU
MIPUOPUTETAMU B CUCTEME CpeaHero obiero oopasoanus. CeroHs B MpenogaBaHun
XUMUU B OOJIBIIEH CTENEHW OTHAETCS MPEANOYTECHUE MPAKTUYECKON KOMIOHEHTE
comepkaHusi  OOy4eHHs, OpPHUEHTUPOBAHHOW HAa  TOJATOTOBKY  BBIMYCKHHKA
001eo0pa3oBaTeIbHOM  OpraHM3alldy, BIQJCIONIEro He Ha0OpoM 3HaHUM, a



(GYHKIIMOHATBLHOW TPAaMOTHOCTBIO, TO €CTh CIOCO0AaMH M yMEHHUSIMU aKTUBHOTO
MOJIYYCHUS 3HAHUH U IPUMEHEHUS UX B PEATHHOM )KU3HU JIJIS1 PEIICHUS MPAKTHYECKUX
3amad.

B cBs3u ¢ 3THM TIpu M3Y4YEHUH TMpeaMeTa «XUMHS» JTOMUHHUPYIOIIEe 3HAUYCHUE
pUOOPETAIOT TaKue 1NN U 331a49H, KakK:

ajgantamnys 0O0ydYarolUMXcsi K YCIOBUSIM JUHAMUYHO PAa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHNE UHTEIJIEKTYaIbHO PA3BUTOM JIMUHOCTH, TOTOBOM K CaMO00OPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM,;
dbopmupoBaHre y 00YyYalOUIUXCS KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETECHIIMI),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIs1 PA3JIMYHBIX BUJIOB JEATEILHOCTH: PEIICHUS
npoOJjieM, TOWCKA, aHalu3a W 00paboTku HHPOpMAIMU, HEOOXOIUMBIX IS
MPUOOPETEHUS OTBITA JACSITSIBHOCTH, KOTOpas 3aHUMAET BAKHOE MECTO B MO3HAHUU
XUMHH, a TaKKe I OIEHKH C TO3MUIMI IKOJIOTHYECKON 0e30macHOCTH XapakTepa
BIIUSTHUS BEIICCTB M XUMHUYECKUX IPOIIECCOB HA OPTaHW3M YEJIOBEKa W MPUPOTHYIO
cpeay;

pa3BUTHE IIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYaJbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN O0yYaronuxcs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU, HCIOIH30BAThH
COBpEMEHHbIC MH(OPMAIIMOHHBIC TEXHOJOTHHU I MOMCKAa U aHaiu3a Y4eOHOU U
HAYYHO-TIOMYJISIPHOM MH(POPMAIIUK XUMHUYECKOTO COJIEP KAHMUS;

dbopMHpoBaHUEe U Pa3BUTHE Yy OOYYAIOIIUXCS AaCCOIMATUBHOTO U JIOTUYECKOTO
MBIILICHUS, HAOII0JaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTHU, MPHU IUIAHUPOBAHUU U TMPOBEJECHUU XUMUUYECKOTO
HKCIIEPUMEHTA;

BOCITUTAHWE Y OOyYarOImUXCsl YOSKIEHHOCTH B TYMAaHUCTHYECCKOW HAIPaBICHHOCTH
XUMUHU, €€ BaXHOM pOJIM B pELICHUWU TJ00aNbHBIX MPOOJEM palrOHAIBLHOTO
IPUPOIOTIONB30BAHUS, TOTIONHEHHSI HSHEPTreTHYECKUX PEeCcypcoB M COXPAHEHUS
IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHUS K
OpUpOJIE W CBOEMY 3/I0pPOBBIO, a TaKke MNPUOOpPETEHHUs OMbITa HCHOJb30BaHUS
MOJIYYCHHBIX 3HAHWH JIJIST IPUHSATHUS TPAMOTHBIX PEIICHUH B CHUTYAIUsIX, CBI3aHHBIX
C XUMHUYECKUMU SIBJICHUSIMHU.

B yueOGHOM muiane cpemHero o6Omiero oOpa3oBaHUsS MpPeIMeT «XUMHUS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 001acTi « EcTecTBeHHO-HAyUHbIE TIPEIMETHI.
OOmiee uyMcIO 4YacoB, OTBEACHHBIX JUIsI M3YYCHHS XUMHUHU, Ha 0a30BOM YypOBHE
cpemHero ooiiero odpasoBanus, cocrabisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUYEHUSA

10 KVIACC



OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUH

[IpenMer OpraHMYecKOM XUMHH: €€ BO3HMKHOBEHME, PAa3BUTHE M 3HAYCHHE
B IIOJIyYCHUM HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOCHHS OPraHHUYECKHUX
coequHeHnit A. M. bytiepoBa, e€ oCHOBHbIE 1OJI0KEHUA. CTPYKTypHBbIE (HOPMYIIBI
OpraHu4ecKux BewecTB. ['omomorus, n3omeprsa. XUMUYECKas CBS3b B OPraHUYECKUX
COEIMHEHUSX — OJJMHAPHBIEC U KPATHBIE CBA3H.

[TpencraBienne o kiaccupuKaluyd OpraHUYeckux BemiecTB. HomenknaTypa
OPraHUYECKUX COEAMHEHMH (CUCTeMaThyeckas) U TpPHUBHAJIbHbIE HAa3BaHUS
BOKHEHIINX MTPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEIECTB.

OKCHEpPUMEHTAIbHBIE METOJbl M3YYEHUS BEHIECTB W MX NPEBPALICHUN:
O3HAKOMJIEHUE C 00pa3laMu OpraHUYEeCKUX BEIIECTB M MaTepuajlaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HAOJIOJCHHE U OINHUCAHUE
JEMOHCTPAlMOHHBIX OMNBITOB II0 MPEBPAIICHUID OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuM (IJiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJKaHBI: COCTaB M CTPOEHUE, FTOMOJIOTUYECKUN psAl. MeTaH U 3TaH — IpOCTENHIINE
IPEICTAaBUTENN aIKAaHOB: (PU3UUECKHE U XMMHUECKHUE CBOICTBA (peakuy 3aMEIIeHUs
Y TOPEHUs), HAXOKJCHHUE B IPUPOJIE, OTyUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKUNA PsiA. DTWIEH U NPONWIEH —
OpoCTEeiIlIe TPEeACTaBUTENN aJIKEHOB: (U3MUECKHEe M XHUMHUYECKHE CBOWCTBA
(peakuMu  TUAPUPOBAHUSA, TAJIOT€HUPOBAHMS, TUApPATAlMH, OKHUCIEHUS U
NOJINMEPU3ALIIH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u wmetunOyrtaaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOMCTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHHTETUYECKOIO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMYECKUM Psill. AUECTUTICH —
MPOCTEUIINHI NPEICTABUTEINb ATKUHOB: COCTAB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE
CBOMCTBa (peakuu TUIPUPOBAHMS, TATOTCHUPOBAHUSA, TUAPATALMH, TOPEHHUS),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Apensl. benszon: coctaB, cTpoeHHe, (U3NYECKME U XUMHUYECKHE CBOICTBa
(peakuuy rajoreHUMpOBaHUS W HUTPOBAHHUA), IMOJyYEHHE U TpUMEHeHue. Tonyon:
cocmas, cmpoenue, husuyecKue u Xumuieckue couUcmsea (peaxkyuu 2aio02eHupo8aHus
U HUMPOBAHUs), noyyenue u npumerenue. TOKCHYHOCTb apeHOB. I 'eHeTHuecKas CBsI3b
MEXY yrieBOAOPOJIAMH, IPUHAIICKAIIUMU K Pa3IMYHBbIM KJIACCAM.

[IpupoaHble WCTOYHHMKHA YIVIEBOAOPOAOB. I[IpupomHblii ra3 W NOMYyTHBIE
Hedrauble ra3pl. Hedth u e€ mnpoucxoxaenue. CrocoObl mnepepaboTku HedTu:
NEPEeroHKa, KPEeKUHI (TepMHYECKUH, KaTaJuTU4YecKuil), nuponus. I[IpoayKTsl
nepepaboTKh HEPTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yToJib U MPOAYKTHI €ro nepepaboTKH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHWs BEIIECTB M WX NPEBPAICHUN!
O3HAaKOMJIEHUE ¢ 00pa3liamMH TUIacTMAacc, KaydyyKoB U pe3uHbl, Kojuiekuuu «Hedte» u
«YT0aB», MOACIMPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJION€HONPOU3BOIHBIX,
pOBEJICHUE MPAKTUYECKOW PabOThl: MOJyUYeHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.




Pacuérnble 3agauun.

Brraucnenus 1mo ypaBHEHUIO XUMHYECKOU peakIuu (Macchl, 00bEMa, KOJIMIECTBA
WCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIUW IO H3BECTHBIM Macce, 00BEMYy,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIINH ).

Kuciopoacoaep:kamue oprannyecKue coeJMHeHUs

[IpenenbHbIEe OJHOATOMHBIE CHUPTHI. METaHOI U ATAHOJI: CTPOEHHUE, PU3NUECKHE
U XMMHUYECKHE CBOMCTBA (PEaKIMu ¢ aKTUBHBIMU METaJUIAMH, TaJIOT€HOBOJIOPOIAMH,
ropeHue), npuMeHenre. Boopoabie cBs3U MEXly MOJIEKyJIaMu CiupToB. [leficTBue
METAHOJIa U ATaHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaToMHbi€ CIUPTHI. ITUICHTIIUKOIb U TIIUIIEPUH: CTPOCHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MIEIOYHBIMU METAJJIaMH, Ka4eCTBEHHAs
peakiusi Ha MHOTOAaTOMHbIE CIIUPTHI). JleficTBHE Ha opranu3M yenoBeka. [I[pumenenue
[JIMLEPUHA U ATUIICHTJIIMKOJISL.

@deHoM:  CTpOCHUE MOJIEKYJbl, (QU3NUecKne ¢ XUMHUYECKHUE CBOICTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anbnieruibl u kemoHwol. DopMainberu, aleTanbAerul; CTpoeHUE, PU3nuecKue u
XUMHUYECKHUE CBOMCTBA (pEaKkUMH OKUCIEHUS M BOCCTAHOBJIIEHUS, KayeCTBEHHBIE
peakuun), noJiy4eHue U NpuMeHEeHHe.

OIHOOCHOBHBIE Tpe/iebHbIe KapOOHOBBIE KUCIOThL. MypaBbuHAs M YKCyCHas
KHUCJIOTBI: CTpOEHHE, (PU3MUECKHEe U XUMHUYECKHE CBOWCTBa (CBOICTBa, oOmme s
KJ1acca KUCJIOT, peakuus sTepudukanun), noaydyeHue u npumeHenue. CreapuHoBas U
OJIEMHOBAsI KUCJIOThI KAaK MPEACTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBUE.

CrnoxHble 3¢upbl Kak MPOU3BOIHbIE KApOOHOBBIX KHCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponaus xupos. [I[pumeHenue sxupoB. buosorudeckas posib JKUPOB.

VYrieBoasl: cocTaB, KiaccuuKkaius yriieBoaoB (MOHO-, TU- U TOJIMCaXapUibl).
['moko3a — mnpocTedmuii MOHOcCaxapua: OCOOEHHOCTH CTPOCHHUSI MOJIEKYJIbI,
du3nueckue U XMMUYECKHe CBOMcTBa (B3aumoaeiictBue ¢ ruapokcuaoM menu(ll),
OKHCJICHHE aMMHUAYHBIM pacTBOpoM okcujaa cepedpa(l), BocctaHOBIEeHUE, OPOKEHHE
TJIFOKO3b1), HAXO0KJIEHUE B IPUPOJIEC, TPUMEHEHHUE, Onosiorndeckas poib. DOTOCUHTES.
@pyKTO3a KaK U30MEp TIIFOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle nonumepbl. CTpoeHHe Kpaxmayia |
Hewnroo3bl.  PU3MUecKME W XMMUYECKHE CBOMCTBAa KpaxMmana (THApOJIn3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

OKCHEpPUMEHTAJIHBIE METOJbl M3YYEHUS] BEIIECTB W MX NPEBPALICHUN:
npoBeJeHUe, HaOMIOJACHHE M OMNHMCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAYE€CTBEHHBIE PEAKUHWHW OJHOATOMHBIX CIHPTOB (OKHCIEHHE 3TaHOJIa
okcugoMm Meau(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TJIMLEPUHA C
ruapokcuom Menu(ll)), ampaernioB (OKHCIIEHHE aMMHUAYHBIM PAcTBOPOM OKCHJA
cepeopa(l) u rumpoxcumom wmeau(Il), B3amMojelcTBUE Kpaxmajaa C HOJOM),
MPOBE/ICHHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KUCIOTHI.

PacuérHble 3a1a4u.

Boruncienus o ypaBHEHUI0 XUMHUECKON peakuu (Macchbl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIeCTBA WJIM MPOJAYKTa pEakluu 10 H3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM IPOJAYKTOB PEAKIIHH).




A3oTcoaeprkalue OpraHu4ecKue COeTMHEHHUS.

AMHMHOKHCIIOTHI KaK aM(OTEepHBbIE OPTaHWYECKHE COenuHEHUs. Du3ndecKue u
XMMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mpuMepe IIMIMHA). buomornueckoe
3HaUYC€HUE aMUHOKHCIIOT. [lenTump.

benkn kak mpUpOIHBIE BHICOKOMOJIEKYISIPHBIC CcOeauHEeHHS. [lepBuuHas,
BTOPHUYHAS U TPETUYHAS CTPYKTYypa 0eIKoB. XMMUYECKUE CBOMCTBA OCIKOB: THIPOIIU3,
JIeHATypallys, KaueCTBEeHHbIC PeaKlluy Ha OCJIKH.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYECHUS] BEIIECTB W MX TPEBPALICHUN:
HAOJIOZICHUE U ONMUCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JeHAaTypalus OeIKOB Mpu
HarpeBaHUM, [IBETHbIC PEAKIIMK OEITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHUsI

OCHOBHBIE TOHSTHUSI XHMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPHU3ALNHU, CPEAHSS MOJEKYJspHas
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJICKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

OKCHEPUMCHTAIbHBIE METOIbl M3YYCHHUS BEIIECTB W WX TIPEBPANICHUN:
O3HAaKOMJIEHHE C Oo0pa3llaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanust MexXnpeIMETHBIX CBS3EH IIPU U3yYeHUH OpraHndeckoi xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUHN, TaK U TOHSATUHU, SBISIIONIMXCS CUCTEMHBIMHU JJISl OT/ACJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mue ecTecCTBEHHO-HAyUYHbIE TMOHATHS: SBJICHHE, HAy4YHbIH (haKT, THIOTE3a,
3aKOH, TEOpHs, aHAlM3, CHHTE3, KiacCU(UKAIus, MEPUOJUYHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOICIIUPOBAHUE.

dusuka: MaTepusi, JHEPTUsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETUUECKUIMA
YPOBEHb, BEILIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3UUYECKHE
BEJTWYUHBI U SIUHUIIBI KX U3MEPCHHUSI.

buonorusi: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
dboTOoCHHTE3, OWOJOTWYECKH AaKTHUBHBIC BemiecTBa (OCIIKH, YTIJICBOABI, JKUPBI,
dbepMeHTHI).

['eorpadusi: mMuHepanbl, TOPHBIE TOPOJBI, IMOJE3HBIE HCKOIMAeMble, TOIUIMBO,
pecypchl.

TexHonorus: MUIEeBble MPOAYKThI, OCHOBBI PAIIMOHAILHOTO MTUTAHUS, MOIOIIIHE
CpeICcTBa, JIEKAPCTBEHHBIE U KOCMETHYECKHE TIpernaparbl, MaTepHallbl U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHNYECKAS XUMMUA
Teopernyeckue OCHOBbI XUMHHU

XUMHUECKU 3eMeHT. AToM. Sapo aroma, M30TOMBL. DJIEKTPOHHAs O00JIOYKA.
DHEPreTHYECKUe ypPOBHH, MOAYPOBHU. ATOMHBIC OpOWTaiH, S-, P-, - DIEMEHTHI.



OcoOeHHOCTH pacrpeaeneHus] JIEKTPOHOB MO OpOUTANsIM B aTroMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DICKTPOHHAS KOHPUTYpALIUs aTOMOB.

[Tepuonnueckuii 3akoH W Ilepumoamyeckas cUCTEMAa XUMHYECKMX 3JeMEeHTOB /I.
N. MenaeneeBa. CBsizb mnepuoguyeckoro 3akoHa u Ileproandeckoil CHCTEMBI
xumuuecknx aiemeHtoB Jl. U. MenpgeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHUMHUYECKHUX DJIEMEHTOB U
00pa3yeMbIX UMH IIPOCTHIX U CIOXKHBIX BEIIECTB I10 I'PYINaM U IMepuojiaM. 3HaUYCHHUE
MEPUOIMYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMUYECKasi CBSI3b. BUJIBI XUMHUYECKON CBSI3U (KOBaJEHTHAS
HETMOJIIpHAsE W TIOJISIpHAs, WOHHAs, MeTajuimdeckas). MeXaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM XMMHUYECKOM CBsI3U (OOMEHHBIN M JOHOPHO-aKIIENTOPHBIN). Bomopoanas
CB3b. BaneHTHOCTb. ONEKTpOOTpULIATENBHOCTh. (CTeneHb OKuciaeHusd. oHbl:
KaTUOHBI U AaHUOHBI.

BemectBa MOJNEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIMBl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEILECTB OT THIA KPUCTAIMYECKON PEMIETKH.

[TonsTHE O AUCIICPCHBIX CHUCTCMaAx. HctunHbie n KOJUIOMAHBIC PACTBOPKLI. MaccoBas
A0JI1 BCIICCTBA B paCTBOPC.

Knaccudukanusa HeopraHudyeckux coeauHeHuid. HoMeHkmarypa HeopraHuyecKux
BEIIECTB. | €HETHYECKAass CBSI3b HEOPTraHWYECKUX BEIIECTB, NPHHALICKAMNUX K
pa3INYHBIM KJIACCAM.

Xumnueckas peakiusa. Kiaccudukanus XuMUYECKUX peakiiuii B HEOPTaHUYECKON U
OpraHUYECKON XWMHHU. 3aKOH COXPAHEHHsSI MAacChl BEILIECTB, 3aKOH COXPAaHEHUS U
MIPEBPALIEHUS JHEPTUU [IPU XUMUYECKUX PEAKIIUSX.

CKOpoCTh peakiuuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (hakTopoB. OOpaTUMbIE pEaKlUu.
Xumuueckoe paBHoBecrue. DakTopbl, BIMSIOLME HA COCTOSIHME XUMHUYECKOTO
paBHOBecus. [Ipuanun Jle [latense.

BHGKTpOJ'II/ITI/ILIeCKaH AUCConralms. CunbHbIC U c1a0bIe QJICKTPOJIUTHEI. Cpez[a BOJHBIX
paCcTBOPOB BCHICCTB: KUCJasd, HeﬁTpaana;I, meJa0o4YHas.

OKHCIUTEIIHFHO-BOCCTAHOBUTEIIHLHBIC pPCaKIuu.

DKCIIEPUMEHTAIbHbBIC METOJIbl U3YUYEHUS BEIIECTB U X MPEBPAIICHUN : TEMOHCTPALIUS
tabmun «llepuonndeckas cucrema xumudeckux siemeHtoB JI. M. MenneneeBay,
V3y4CHUE MoJieJIeH KPUCTAJUTUYECKUX PEIIETOK, HAOII0ICHUE
U OMHUCaHWE JEMOHCTPAIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3yiokKEHHE MEPOKCH 1A
BOJIOpOJia B MPUCYTCTBUM KAaTaIU3aTOpPa, ONPEIEIICHUE CPEIbl PAaCTBOPOB BEILIECTB C
MOMOIIIBI0 YHUBEPCATBLHOIO WHIUKATOpPA, PEaKIMd MOHHOTO OOMEHa), MPOBEJICHHE




IpaKTHUECKON paboThl «BiusHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

PacuéTHrle 3aga4mn.

Pacuétnl 1o YPAaBHCHUAM XHUMHUUYCCKUX peaKHHﬁ, B TOM YHUCIIC TCPMOXUMHUUYCCKUC
paC‘IéTBI, pvaéTBI C UCITIOJIB30BAHUECM ITOHATHA «MAaCCOBas JOJIA BCIICCTBA».

Heopranuuyeckasi xumusi

Hewmeramnsl. [lonoxenue HemeTtamuioB B Ilepumoauueckoid cucTeMe XUMHUYECKHX
anemeHTtoB JI. M. MenzaeneeBa u 0OCOOEHHOCTH CTpoeHUsi aroMoB. Dusmyeckue
CBOMCTBA HEMETAJIOB. AJUIOTPONMSI HEMETAUIOB (HAa NpPUMEPE KHCIOpPOJA, CEpPHI,

dbocdopa u yraepoaa).

XUMHYECKHE CBOMCTBA BaXKHEHIIINX HEMETAIIOB (TaJIOr€HOB, Cepbl, a30Ta, Gocdopa,
yIaepoJia U KPEMHHUSA) U UX COCIMHEHUN (OKCHIIOB, KUCIOPOJCOACPKANIUX KUCIOT,
BOJIOPOJHBIX COCIMHEHU).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Mertainsl. [Tonoxenne MmetaioB B [leproanyueckoil cucteMe XUMHUECKUX SJIEMEHTOB
. W. MengaeneeBa. OcOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOYEK aTOMOB
MerauioB. OOmme ¢usnueckue cBoiicTBa MeramuioB. CruiaBpl  METaJIJIOB.
DNEKTPOXUMHUYECKUI PSJI HATPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpHUM, KaJluid, KajdblUi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEIb) U UX COCTUHECHUII.

O6mue criocoObl mosTyuyeHust MeTayioB. [I[puMeHeHne MeTamioB B ObITY U TEXHUKE.

OKCIIEPUMEHTAIBHBIE METOJbl M3YYECHUS BEIIECTB M MX IPEBPALICHUN: HU3y4YEHUE
koiekuun  «Mertaiiel M CIUIaBb»,  O0pa3sLOB ~ HEMETAUIOB,  pELICHHE
HKCIIEPUMEHTAJIBHBIX 3a7a4y, HaOJIOJEHUE W ONMCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (B3aWMOJECHCTBUE TUIPOKCUAA ATIOMHHHS C PacTBOpaMHU
KHCJIOT U IIEJI0Yei, KAYECTBEHHBIE PEAKI[UU HA KATUOHBI METAJLIOB).

PacuéTtHrle 3aaaumn.

PacuéThl Maccel BeliecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WiH 00bEMY OAHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pACYETHl MACCHI
(00BéMa, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIIU OJTHO U3 BEIIECTB UMEET
IPUMECH.

XUMUS U )KU3HD



Ponp xumum B oOecniedeHMHM 5SKOJIOTMUECKOW, SHEPreTHYECKOW W TMHIINEeBOU
0€30MMacHOCTH, Pa3BUTUU MeIULMHBL. [loHATHE O Hay4YHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHHM.

HpC,Z[CTaBJ'ICHHH 00 O6HII/IX HAY4YHBIX IIPHHOUIIAX IIPOMBIIIIICHHOT'O IIOJIYYCHUA
Ba)KHEHUIIINX BCHICCTB.

YenoBek B MUpE BEIIECTB U MATEPHUANIOB: BAXHEUINE CTPOUTEIBHBIC MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO, KEpAMHUKA, MaTepuabl Ui
AIIEKTPOHUKH, HAHOMAaTepHUalbl, OPraHUYECKUE U MUHEPAIbHBIE YIOOPEHHUS.

Xumus U 3A0POBLC YCIIOBCKA: IIpaBUJId UCIIOJb30BAHUS JICKAPCTBCHHBIX IIPCIIAPATOB,
IIpaBuJIa 0e30macHOTO HUCIIOJI30BaHUA IIpCIIapaToB OBITOBOM XNMHH
B HOBCGHHCBHOﬁ KHU3HH.

MeXnpeIMETHEIE CBI3H.

Peanmauml MCIKIIPCAMCTHBIX CBS3EH IIpyu HU3YUYCHUU O6HI€ﬁ )51 HGOpI‘&HH‘ICCKOﬁ
xumuM B 11 kiacce OCYHCCTBIIACTCA 4CPC3 UCIIOJIb30BAHUC KAK 06H1HX CCTCCTBCHHO-
HaY4YHBIX HOHHTHﬁ, TaK H HOHHTHﬁ, ABJIIOIIUXCA CHUCTCMHBIMH TJIAA OTACJIBHBIX
npcaAMCTOB CCTCCTBCHHO-HAYYHOI'O IHUKJIA.

OOmue ecTecTBEHHO-HAYUHbIEC MOHSATHS: HAy4HbIM (PakT, TUMOTE3a, 3aKOH, TEOPHS,
aHanau3, CHUHTE3, KiaccuduKaius, MNEPUOJUYHOCTh, HAOIIOJACHUE, HSKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuKa: MaTepusi, SHEPTUs, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
PaIuO0aKTUBHOCTh, MOJIEKYJa, DPHEPTETUUYECKUNA YPOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSIHUE BEeleCTBa, (M3UUYECKUE BEIMYMHBI U €IMHULIBI UX U3MEPEHUSI,
CKOPOCTb.

buonorus: kneTka, opraHusM, dKocuctema, ouocdepa, MaKpo- U MUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPraHU3MeE.

['eorpadusi: MuHepabl, rOpHbIE TOPO/IbI, MOJE3HBIE UCKONIAEMbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHNYCCKas1 IMPOMBINIJICHHOCTD, MCTAJLIIyprusi, IMPOU3BOACTBO
CTPOUTCIIBHBIX MAaTCpPHUAJIOB, CEIbCKOXO03SMCTBECHHOE IIPpOU3BOACTBO, IIMIICBAsA

IIPOMBINIJIICHHOCTD, (bapMaHeBTI/I‘-IeCKaH IIPOMBINIJIICHHOCTD, IIPOU3BOACTBO
KOCMCTHYCCKHUX  IIpC€aparoB, IPOU3BOJACTBO KOHCTPYKIHWOHHBIX MAaTCpUAJIOB,
QJICKTPOHHAA IIPOMBIINIJIICHHOCTD, HAaHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUSA
OOyJarOIIMMHUCS TPOrpaMM  CpedHero oO0miero oOpa3oBaHus  (JIMUHOCTHBIM,
MeTaIpeIMETHBIM U IPeIMETHBIM ). HayuyHO-MeTOIMYecKoi OCHOBOM I pa3pabOoTKH
IUTAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUSI IMPOTrpaMM CpeAaHEero o0iiero oOpa3oBaHUsA
SBJISIETCSI CUCTEMHO-/IESITEIbHOCTHBIN TTOJIXO/I.

B cooTBeTrcTBHM C CHUCTEMHO-IESTEIBHOCTHBIM TOJXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMeTa « XUMHUs» Ha YPOBHE CPEAHETO 00111ero
oOpa30BaHuUs BBIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHE OOYYalOUIUMHUCA POCCUUCKONW TPakITAHCKOM HUICHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOTIPEIEIICHHIO;

HAJIMYUE MOTUBAIIMU K O0yUCHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKIECHHUU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULIMIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTHh OOYYalOIIMXCS PYKOBOJICTBOBAaThCSI B CBOEH
NEeSATEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYLIIUMHU II€JIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIMYUE MPABOCO3HAHMS SKOJIOTMUYECKOM KYJIbTYpbl M CIIOCOOHOCTU CTaBUTh
LEJU U CTPOUTDH )KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pE3yNbTAThl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAlOTCS B
€IMHCTBE Yy4eOHOW W BOCHMTATEIbHOW JESATEIBHOCTM B COOTBETCTBUU C
IYMaHUCTUUYECKUMH, COUOKYIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH U
ujieaaMu POCCUICKOro rpaskJaHCKOT0 OOIIEeCTBA, IPUHATHIMU B OOIIECTBE HOPMAMU
U IpaBWIaMU [OBEACHUS, CIOCOOCTBYIOIIMMU IpolleccaM  CaMOIO3HAaHMS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIHMXCA.

JIn4HOCTHBIE  pe3ynbTaTbl OCBOCHUSI TpeaMeTa «XUMHUS»  OTPAKAIOT
c(OPMHPOBAHHOCTh ONBITA [O3HABATEIBHOM M NPAKTUYECKON AESATEIBHOCTU
oOy4JaronmMxcs Mo peaju3alui NPUHIATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpa;kaaHCcKOro BOCIIUTAHUSI:

OCO3HaHUsl 00YyYaroIIMMMCS CBOMX KOHCTUTYLIMOHHBIX IpaB M 00s3aHHOCTEM,
YBa)KEHHUS K 3aKOHY U MPAaBONOPSIKY;

OPEJCTaBICHUS O COIMAJbHBIX HOPMax M TNpPaBWJIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITENLHOCTU MPH CO3/JIaHUU YU4E€OHBIX
IPOEKTOB, PELICHUH Y4eOHBbIX U MMO3HABATEIbHBIX 3a7au, BHIMOIHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TNPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTUKY H
apTyMEHTHI IPYTUX MPH aHAIHN3E Pa3INIHBIX BUJIOB YICOHOM eATEIHHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

LEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY U HAyYHOMY HAacJeIuIo
OTE€YECTBCHHON XMMUH;

YBOXEHUSI K IMPOLECCYy TBOpUYECTBA B OOJACTH TEOPUU U TMPAKTHUECKOTO
OPUMEHEHUs XUMHH, OCO3HAHHS TOT0, YTO JOCTHMIKEHHMsSI HAayKH €CTh pe3yJbTarT



JUINTETbHBIX ~ HAOMIOJIEHUHM,  KPOMOTIMBBIX  AKCIEPUMEHTAJIbHBIX  IOHMCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUH U MOCIEAYIOIIEM AHAIIN3E
uHGOPMAIIMHU O IEPETOBBIX TOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLICHMBAaTh CUTYallUW, CBSI3aHHBIE C XUMHYECKUMH SIBJICHUSIMH,
Y IPUHUMATb OCO3HAHHBIE PELICHUS, OPUEHTUPYACh Ha MOpPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHMBAaThb CBOE IOBEACHUE M IOCTYIKM CBOMX TOBApHILEH C
NO3ULIMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME IIOCIEICTBHN 3THUX
IIOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPHI 310POBbSI:

MOHMMAaHUSl  [IEHHOCTEH 3740poBOro W  Oe3omacHOTO o0pa3za  KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIoIcHUsT TIpaBWJ O€30MacHOr0 oOpalieHuss ¢ BeEIIeCTBaMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHMMAaHUS LICHHOCTH IIPaBUJI HHAMBUAYAIBHOTO U KOJIJIEKTUBHOTO O€3011aCHOTO
IOBEJCHUS B CUTYALUAX, YTPOXKAKOUIUX 310POBBIO U KU3HHU JHOJEH;

OCO3HaHUSl TOCIEACTBUM W HENPUATUS BPEAHBIX INPUBBIUEK (YNOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e0OHO-HCCIIe10BATENbCKON
JeSITEIbBHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HA AKTUBHOE YYaCTHE B PEUICHUM MPAKTHUYECKUX 3a]1ay COLUATIbHOM
HaIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3Y4YEHHUIO0 Ipodeccuil pazaudyHOro poaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIbHOUN TpAaeKTOpUU 00Opa30BaHus,
Oyayuieil mpodeccun U peanu3ali COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C Y4YETOM
JUYHOCTHBIX HHTEPECOB, CIMOCOOHOCTEH K XUMHHM, HHTEPECOB U MOTpeOHOCTEn
00I11eCTBA;

6) K0JI0THYECKOT0 BOCIIUTAHUSI:

HKOJIOTUYECKU 11eJIECOO00Pa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHMMAaHHUS TJ00aJIbHOTO XapakTepa OJKOJOTUYECKUX MpoOJIeM, BIHSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;

OCO3HAHUSI HEOOXOJIUMOCTH MCIOJIb30BAHUS JOCTHKEHUM XUMUU ISl pELeHUs
BOIIPOCOB PAI[MOHAIBHOTO MIPUPOONOIB30BAHMS;

AKTUBHOT'O HENPUATHS JNEHUCTBUM, IPUHOCIIIUX BPEI OKPYKAIOLIEU NPUPOIHOU
cpele, yMEHHUsI IPOrHO3UPOBATh HEOJATONPHUSATHBIE 3KOJIOTMUECKHE TMOCIEACTBUS
MPEANTPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJIU4YMsl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKON KYJIbTYpHI,
OIBITA JIESITEIIBHOCTU 3KOJIOTMYECKON HAIPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS



MU B I03HABATEIbHOM, KOMMYHUKATUBHON M COI[MAJIBHOM MPAKTUKE, CIOCOOHOCTH U
YMEHHSI aKTUBHO MTPOTUBOCTOATH UACOJIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

NOHMMAaHUS CIEUU(PUKU XUMUU KaK HayKH, OCO3HaHUs €€ posid B (pOpMUPOBAHUU
PalMOHAIBPHOIO HAYYHOI'O MBIIIJICHUS, CO3/IaHUU LEJIOCTHOTO MPEACTABICHUS 00
OKPY’KaIOIEM MUpPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B IIO3HAHUM IIPUPOIHBIX
3aKOHOMEPHOCTEN U peLIeHUH MPOOIEM COXPAaHEHUS IPUPOIHOIO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XUMUU JIJIsl COBPEMEHHOM LIMBUIIN3ALIUU: B
e€ TI'yMaHHCTUYECKOW HANpPaBJIEHHOCTH U Ba)XHOM pOJIM B CO3/IaHUU HOBOM 0a3bl
MaTepUaIbHONW KyJIbTYpPbl, PELICHUH TIJ100AJIbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DSHEPrETUUYECKOM, NHUINEBOM M  3KOJOTHYECKOU
0e30MacHOCTH, B Pa3BUTHH MEAMUIIMHBI, 0OECIICYEHUHN YCIIOBUN YCIIELIHOTO TpyJa U
HKOJIOTUYECKH KOM(DOPTHOM KU3HH KAKI0T0 WIeHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOUN rPaMOTHOCTHU: IOHUMAaHMS CyITHOCTH METOOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJIy4aeMble
3HAHMS JIJIS1 aHAJIM3a U OOBSICHEHUS SIBJIEHUI OKPYKAIOIIEr0 MUPa U MPOUCXOSAIIUX B
HEM M3MEHEHMM, YMEHHUs JeaTh 0OOOCHOBAaHHBIE 3aKJIIOUEHHS HAa OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbIO NOJYyYEHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSATEIbHO UCIIOIb30BaTh XUMUYECKUE 3HAHUS JIJISl pELICHMUS
po6JieM B PEANIbHBIX )KU3HEHHBIX CUTYALIUAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K  HENPEPbIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTHMBHOMY I[IOJIyYEHHIO HOBBIX 3HAHMW 1O XHUMHUU B
COOTBETCTBUHM C KU3HEHHBIMH NMOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pasziMyHbIX chepax mnpodeccuoHaIbHOM
NEATEIIBHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMSI Y4YEOHOro mnpeaMera «XUMHUS» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE VIS (dbopMupoBaHus MHUPOBO33pEHUS oOyuaromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEeIMETHbIE) OOIICHay4YHbIE MOHATHS, OTpa)karoIiue
LEJOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIB3YEMBIX B E€CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIHUs, SBJICHHE,
IpPOLECC, CUCTEMA, HAayuYHbIM (DaKkT, MPUHILIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHble Yy4yeOHble ACHCTBUS (MO3HABATENbHbIE, KOMMYHHKATHBHBIC,
peryisiTUBHbIE), oOecnieunBaroiue GopMupoBaHre (yHKIIMOHATBHON IPaMOTHOCTH U
COLIMAJIBHOM KOMITETEHIIMU 00y4aronInxcs;

CIIOCOOHOCTh O0YYaIOIIUXCS MCIOJIb30BaTh OCBOCHHbBIE MEKIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHNS U YHUBEPCAJIbHbIC YUEOHbIE AEHCTBUS B O3HABATEIHLHOM
Y COLIMAJIbHOM MPAKTHKE.

MeranpenMeTHbIe  pe3yJbTaThl  OTPAXKAIOT  OBJAJACHUE  YHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATENIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JEHCTBUSIM



OBJaanenue YHUBEpPCAJIbHBIMHA yqeﬁnban NMO3HABATEJbHbIMH A€MCTBUSIMMU:

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOATEIFHO (OPMYITUPOBATh M aKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh UEIN JACSATENbHOCTH, 3a/aBasi MapaMeTpbl MU KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C MTOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUU 3HAHUWA NPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTepHbIE NPU3HAKU TMOHATHM M YCTaHABIMBATh UX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOIIME MOHSATHS JUIsi OOBSICHEHUSI OTIEIbHBIX (PAKTOB U
SIBJICHUU

BBIOMPATh OCHOBAHUS U KPUTEPUU JUTSI KIIACCU(DUKAIIUU BEIIECTB M XMMUYECKUX
peaKkuuu;

YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXK Y U3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUUECKHUE PACCYKICHUSI (MHIYKTUBHBIE, IEYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH W TNPOTUBOPEUUS B PACCMaTPUBAEMBIX SBJICHUSX,
bopMyIUpPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHSTh B MPOIECCE IMO3HAHUS, UCMIOJIb3yeMble B XUMHUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIETHU, MPEOOPa30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKHM
3HaK (CUMBOJ) 2JIEMEHTA, XUMUYecKas popMyIia, ypaBHEHUE XUMUYECKON PEaKIuu —
IpU pEIICHUH YYEOHBIX ITO3HABATENIbHBIX MW TMPAKTUYECKUX 3a/ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC TPEJCTABICHHS JIS BBISBICHUS XAPAKTEPHBIX IMPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIIeN0BATEIbCKIE IeiiCTBHS:

BJIAJIETh OCHOBAaMHM METOJOB HAyYHOrO I1O3HAHWS BEIIECTB M XUMHUYECKUX
peaKkuui;

dbopMyIUpoOBaTh LIEJIU U 33]]a4U UCCIIEI0BaHUs, UCIIOJIH30BATh MOCTABJICHHBIC U
CaMOCTOSITENIbHO C(HhOPMYJIMPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JIs1 (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CY/KJICHUH;

BJIQJICTh HABBIKAMU  CAMOCTOSITEJILHOTO  IUIAHUPOBAHUSL U TPOBEJCHUS
YUYEHMUECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAOJIONATh 33 XOIOM
mpoliecca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €0  pe3ynibTar, (OpMyIHpPOBATH
000011IeHNsT U BBIBOJBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJbTAaTOB MCCIIEIOBAHMSI,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh  OMBIT  yYYEHUYECKOW  HMCCIENOBATEIbCKOW ¥ MPOCKTHOM
NeSATeTLHOCTH, TIPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TTOUCKY
METOJIOB PELICHUS TPAKTUYECKUX 3a7a4, TPUMEHEHHIO Pa3IMYHbIX METO/I0B TO3HAHMUSI.

3) pabora ¢ uHpopmMaunmeii:

OPUEHTUPOBATHCS B PA3JIMUHBIX UCTOUHHUKAX HHGOPMAIIUU (HAYyIHO-TIOMYJIIpHAsT
JuTepaTypa XUMHUYECKOTO COJIepKaHus, CIIPaBOYHbIE TTOCOOUs, pecypchl IHTepHeTa),
aHaJIU3UPOBATh HHPOPMAITUIO pAa3TMYHBIX BUAOB U (POPM MpE/ICTABICHUS, KPUTHUECKHU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPECUUBOCTH;

dbopMyIUpOBaTh 3ampPOChl M MPUMEHSTh Pa3IMYHbIE METOJAbl MPU TOUCKE U
orbope wuHbOpMANKMKM, HEOOXOIMMOW JUIsi  BBITIOJIHEHHUS  y4eOHBIX  3ajad
OIPEAECIEHHOTO THUIIA;



npuoOpeTaTh OMBIT  HKCIOJIb30BaHUSA  MH(GOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMANIbHYIO (hOpMY TIpeICTaBICHHS HHPOPMAIIH
(cxembl, TpaduKH, AUarpaMmbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KQUECTBE CPEACTBA MPH pabdOTe C XUMUYECKOM
uH(pOpMaIeil: MPUMEHSATh MEKITPEIMETHBIE ((PU3NYECKHE U MATEMATUUECKHE) 3HAKU
Y CUMBOJIBL, (hOpMYJIbI, a00pEeBUATYPbI, HOMEHKIIATYPY;

UCIOJIB30BaTh W IPEOOpa3OBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA JEeUCTBUSIMM

3a/laBaThb BONPOCHI MO CYHIECTBY OOCYXIaeMOW TeMbl B XOJA€ JHAJIOra
W/WIM  JTUCKYCCUM, BBICKA3bIBaTh WUJEH, (HOPMYIUPOBaTH CBOU MPEIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]auH;

BBICTYNIATh C MpE3eHTAlUell pe3yJIbTaTOB I103HABATEIbHOW JE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHUKAMHU IPH BHINOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HUCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaju3aluu y4eOHOTOo MPOEKTa U (POPMYIUPOBATH BBIBOIbI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX UCCIEAOBAHUM ITyTEM COTJIACOBAHUS MO3ULMHI B XOJI€
0OCYKIeHHUsI 1 0OOMEHAa MHEHUSIMHU.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOATENIbHO TUIAHUPOBAaTh M  OCYUIECTBJSATH CBOIO IO3HABATENIbHYIO
NeSATEIbHOCTh, Ompeaensds €€ Uenu M 3aJayd, KOHTPOJIMPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil  aJlfOpUTM  ACHCTBUU  TIpH
BBITIOJTHEHUHU Y4YEOHBIX M HCCIEI0OBaTENbCKUX 3ajJad, BbhIOMpaTh Haubosee
3¢ (HeKTUBHBIN CIOCO0 UX PELIEHUs C YUETOM MOTYUYEHUsI HOBBIX 3HAHUM O BEIIECTBaxX
U XUMHUYECKUX PEAKIUIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHaJIW3a U
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHnyeckasi XuMUs OTPaKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHHUH O  XUMHUYECKOM  COCTaBJISIIOIIECH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBJICHUMN ITPUPOJIBL, B
GbopMUpPOBAaHUM MBINUICHUS W KYJBTYpbl JIMYHOCTH, €€ (PyHKIIMOHAIHHOU
IPAMOTHOCTH, HEOOXOJUMOM JJIsi PEIICHUs MPAKTUUYECKUX 3a7ad M IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;



BJIAZICHUE CUCTEMOM  XUMMYECKUX  3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOITOJIATAIOINE TTOHATHS (XUMUYECKUHN DJIEMEHT, aTOM, DJIEKTPOHHAsi 0001049Ka
aToMa, MOJIEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHULIATEILHOCTh, XWMHUYECKAsl CBS3b,
CTpyKkTypHasi ¢opmyna (pa3BEpHyTass M COKpali€HHas), MOJb, MOJIApHAs Macca,
MOJISIDHBI  O0BEM, YTJIEPOJHBIA CKeNeT, (PYHKIMOHAIBHAS TPYIIa, paauKal,
MU30MEPHS], U30MEPBI, TOMOJIOTUYECKHUIN PSJ, TOMOJIOTH, YTIE€BOAOPObI, KUCIOPO U
a30TCOAEPXKAIME  COCIUHEHUS, MOHOMEpP, IMOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHUS); TEOPUU U 3aKOHbI (TEOpUsl CTPOEHUs
opranudeckux BemectB A. M. ByTiiepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHHU; MHPOBO33PEHUYECKHE 3HAHMS,
JIekKaIMe B OCHOBE TIOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH,
(daKToJOTMYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, IMOJIYYEHUHU U O€30MacHOM
UCIIOJb30BaHUN BAXXKHEHIIUX OPraHUYECKUX BEHIECTB B OBITY M MIPaKTHUUYECKOUN
NesTEIbHOCTH YEJI0BEKa,;

c(hOpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSATUH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSTHS TPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OpraHUYEeCKUX COCAUHEHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJMKY JJIsi
COCTABJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, CokpamméHHoin) Gopmyi
OpraHWYECKUX BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUM, U3TrOTABIMBATH MOJEIH
MOJIEKYJ OpPraHWYECKUX BEIIECTB U1 WUIIOCTPAllMM HUX XUMHUYECKOro U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMHUPOBAHHOCT, YMEHUW YCTAaHABIMBATh MPUHAIIECKHOCTh HW3YUECHHBIX
OpPraHUYECKHUX BEIIECTB M0 UX COCTABY M CTPOCHUIO K ONPEACIEHHOMY KJIacCy/TpyIiie
COeUHEHUM  (YIJIEBOAOPOIbI, KUCJIOPOJ U  a30TCOoAEpKalllue COEAMHEHMS,
BBICOKOMOJICKYJISIPHbIE COEAWMHEHHUsI), JTaBaTh MM Ha3BaHUS MO CHUCTEMaTUYECKOU
HomeHknatype (IUPAC), a Takke NpuBOIUTH TPUBUAJIbHBIE HA3BaHUS OTHAEJbHBIX
OpraHUYeCKUX BEHIECTB (ITUJICH, MPOMUJICH, alleTUJIECH, THJICHTJIUKOJIb, TJIMICPUH,
denon, GopManpierun, aueTadbIerujl, MypaBbUHAs KHCJIOTA, YKCYCHas KHCIOTA,
OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMmal, IeIi0JI03a,
TJIMLMH);

chOpPMHUPOBAHHOCTh yYMEHHSI ONPENEsITh BUIbI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

cOPMHUPOBAHHOCTh YMEHHSI TMPUMEHSTH TMOJOKEHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa mjisi 00bSICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (pr3ndecKkue u
XUMHUYECKHUE  CBOWCTBA THUIWYHBIX  MPEACTABUTENICEM  Pa3IMYHBIX  KJIacCOB
OpraHUYeCKuX BeIIeCTB (METaH, 3TaH, dTUJIEH, MPOMUJIEH, alleTWIeH, OyTaaueH-1,3,
MeTuwiOyTagaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, ATUJICHTJIUKOJb, TIUIEPUH, (HEHOI,
aleTanbAeTu, MypaBbUHAsl U YKCYCHas KHUCJOTHI, TJIIOKO3a, Kpaxmal, LEeJUII0I03a,
AMUHOYKCYCHAasl KHUCJIOTa), WJUIFOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKIYy HUMH
YpPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMHYECKHUX PpEAKIUA C HCIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYT;



c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HEPTH, MPUPOIHBIN Ta3, YrOJb), CIIOCOOBI UX MEPEePabOTKU U MPAKTUIECKOE
MPUMEHEHUE TIPOAYKTOB MepepadboTKH;

chOpPMHPOBAHHOCT, yYMEHHWN TIPOBOJAUTH BBIYHCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOAYKTa
pEeaKIMK M0 U3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM TIPOAYKTOB PEAKIINM);

c(hOpMHPOBAHHOCTh YMEHUM BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/aX
Hay4YHOT'O MTO3HAHMS, UCIIOIb3YEMbBIX B XUMHUH MPHU U3YYCHUU BEILIECTB U XUMUYECKUX
sBJIeHUN (HaOJto/IeHne, U3MEpPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHKE), UCIIOIb30BATh
CUCTEMHbIE XUMUYECKHUE 3HAHUS JIJISl IPUHSATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMHPOBAHHOCTh, YMEHHUH COOJIIO/aTh MpaBWIa IOJH30BAHUS XUMHUYECKOU
MOCy/IOl M J1Ta0OpaTOpPHBIM O0OpYJOBaHMEM, a TakKKe IMpaBWia OOpalleHusl C
BEIIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH IO BBIIOJHEHUIO JIa0OPaTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUM IUJIAHUPOBATH U  BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, MOITYYCHUE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIEC PEAKIIMU OPraHMYECKUX BEILIECTB,
JeHaTypalus OeJIKOB IIPU HArpEeBaHHUM, IBETHBIC PEaKIUi OEKOB) B COOTBETCTBUU C
MpaBUIaMHU TEXHUKH 0€30MacHOCTHU MPU OOPAIICHUH C BEIIECTBAMH U JIA0OPATOPHBIM
000pyZ0BaHUEM, MPEJICTABIATh PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (opMme
3aMKiCH YPAaBHEHHM COOTBETCTBYIOIIUX PEAKIMM U (POPMYITUPOBAThH BHIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB;

chOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATH  XUMHUYECKYIO
uH(poOpMaIMIO, TOJY4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHpopmanuu, HTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTH YMEHUU co0Jro1aTh npaBuia AKOJIOTUYECKHU
L€J1€CO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOM I€ATEILHOCTH B LENSIX COXPAHEHUS
CBOETO 3J0pOBbS MW OKpYyXKaroled NpUpPOJHOM Cpelbl, OCO3HaBaTh OIACHOCTh
BO3JICHCTBUSI HA )KUBBIE OPraHU3MbI ONIPEICIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAs
cvpicnt  miokazatenss [IJIK, mosicHaTe Ha mnpuMmepax CcrnocoObl yMEHBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsT 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS: yMEHHE
MPUMEHSATh 3HaHUST 00 OCHOBHBIX JIOCTYIHBIX METOJaX TIO3HAHUS BEIIECTB H
XUMHUUYCCKHUX SIBICHUM;

JUTSI CJICTIBIX M CITA0OBUISIINX O0YJAIONIUXCsl: YMEHHE UCTIOb30BaTh pelbe(HO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1ist 3anmucu XUMUIecKuX (OpMYyIL.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO0Ias 1 HeOpraHuIeCcKask XUMUS»
OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O  XUMHYECKOW  COCTaBJISIIOIIECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B ITIO3HAHUU SIBJICHUU ITPUPOJBI, B
GbOpMHpPOBAaHUN MBIIUICHUST ©  KYJbTYPHl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU



TPAaMOTHOCTH, HEOOXOAMMOW JIsl pelieHUs] MPAKTUYECKUX 3a7ad U DKOJIOTHYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U IPUPOTHOM Cpeie;

BJIaJICHUE CUCTEMOM XUMHYECKHX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOITOJIAraolye MOHATHS (XMMHYECKHH 3JIEMEHT, aToM, Hu30Tom, S-, P-, d-
AJICKTPOHHBIE OpOWTAIIM aTOMOB, HOH, MOJICKYJIAa, MOJb, MOJSPHBIA 00BEM,
BAJICHTHOCTh, JJICKTPOOTPULIATEIILHOCTh, CTEIEHb OKHUCICHMS, XUMHYECKas CBA3b
(KoBaJICHTHasl, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHAS), KpUCTAJIMYECKass pemérka,
TUNBl ~ XUMHWYECKUX  PEAKUMM,  pacTBOp,  AJEKTPOJUTHI,  HEDJICKTPOJUTHI,
AIEKTPOJUTHYECKAsE  JUCCOLMAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakIih, XUMHUUYECKOE PABHOBECHE), TEOPMU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AUCCOLMAINU, Iepuoandecknii 3akoH /. 1. MenneneeBa, 3aK0H
COXpAaHEHMsS] MAacCChl BEIIECTB, 3aKOH COXPAHCHUS M TNPEBPAILCHUS SHEPTUM IIpU
XUMHUUYECKUX  PEaKlMsiX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK  XHMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIMEe B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XHWMHUYECKUX SBICHUM, (PaKTOIOrHUECKUEe CBEJICHHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUU U OE30MaCHOM HCIOJIb30BaHUU BAXXHEUIIMX HEOPTaHUUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIE MPU3HAKU TOHATUH,
YCTaHABJIMBATh WX B3aUMOCBSA3b, MCIIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPALICHUH;

c(hOpPMHUPOBAHHOCTh YMEHHUN HCIOJIB30BaTh XUMHUYECKYH) CHMBOJMUKY JJIs
coctaBiieHus  (OpMyJ  BEIIECTB W  ypaBHEHHUH  XMMHYECKHX  PEaKIIHH,
cucremarudeckyro HoMeHknaTypy (IUPAC) u TpuBmManbHbIC Ha3BaHHS OTICIbHBIX
HEOPraHUYECKHUX BEIIECTB (yrapHbIi ra3, yrJIeKUCIIbIA a3, aMMHUAK, TallléHast U3BECTb,
Heraii¢Hasi U3BeCThb, IMTHEBAs COJIa, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU OMPENENISTh BAJICHTHOCTh U CTENEHb OKHUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHECHUSIX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOMN CBSI3U
(KOBaJIeHTHasi, HWOHHAs, METaJUIMYeCKas, BOJOPOAHAs) B COCAWMHEHUSIX, THII
KPUCTAUTMYECKON PEMIETKU KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METaJUIMYecKasi), XapakTep cpeibl B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX
COCIMHCHMI;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAIC)KHOCTh HEOPTAaHUICCKHUX
BEIIIECTB 10 UX COCTABY K OMNpPEICIEHHOMY KJIAcCy/TpyIIe COCIMHEHUHN (IIPOCThIC
BEIIIECTBA — METAUIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHMS, KHCJIOTHI, aM(pOTEPHBIC
TUAPOKCHUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICT MEPUOAMYECKOro 3akoHa /I.
W. MenpeneeBa U IEMOHCTPUPOBAThH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOrHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB
XAMHUYECKUX 23JIeMEeHTOB 14 mnepuonoB Ilepmoauueckoil CHUCTEMBI XUMHYECKHX
anemeHToB JI. W. MeHpaeneeBa, WCIONB3Yys TOHATUS «S-, P-, O-3JEKTpOHHBIC
opOuTay», «IHEPTETUUYECKHUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOMCTB XMMMUYECKHX OJJEMEHTOB M HMX COCIMHEHUU MO TEepuojaM U Tpylmnam
ITepuoanueckom cucteMbl XUuMHUYECKUX diieMeHTOB [l. 1. MeHnneneena;

c(hOpMHPOBAHHOCTh YMEHUM XapaKTEPHU30BaTh (OMUCHIBATH) OOIIHE XUMUYECKUE
CBOMCTBA HEOPraHUYECKUX BEHIECTB  PA3JUYHBIX  KJIACCOB, MOATBEPKIATh



CYILIECTBOBAHHE TE€HETUYECKOW CBSI3M MEXKAY HEOPraHMYECKUMHU BEIIECTBAMH C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIL;

chOpPMHUPOBAHHOCTh YMEHHUS KIACCU(DUIIMPOBATH XUMHUYCCKHE PEaKIUU TI0
pa3IMUHBIM MpHU3HAKaAM (YUCIy U COCTaBy pEarupyrollux BEIIECTB, TEILIOBOMY
3 dexTy peakuur, U3MEHEHUIO CTENEHEW OKHUCIEHUSI 3JIEMEHTOB, OOpaTHUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTABIIATH YPAaBHEHUS pEAKIIUN pa3IMYHBIX TUIIOB,
MOJIHBIE W COKpalIEHHbIC YPABHEHUSI PEaKliii MOHHOTO 0OMEHa, YUUThIBAs yCIIOBUS,
IIPU KOTOPBIX ATH PEAKIIUU UAYT A0 KOHIIA;

chOpPMHPOBAHHOCT, ~ YMEHUW  MPOBOAWTH  PEAKUUH, IOATBEPKIAIOIINE
KAUeCTBEHHBI COCTAaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACIO3HABATh
OTMBITHBIM IMYTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPTAaHMYECKHUX
BEILECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  pacKpbiBaTh  CYIIHOCTh  OKHCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM COCTABICHHSI 3JEKTPOHHOIO OallaHca
ITUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHHI OOBSICHSATH 3aBUCHUMOCTH CKOPOCTH XMMHYECKON
pEeaKIuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO0 PAaBHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3nenctBus (npunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepuU30BaTh XUMHUYECKHE TPOIECCHI,
JIeXkKAIME B OCHOBE MPOMBIIIIJIEHHOTO MTOTYYEHHS CEPHOU KUCIOTHI, aMMHAKA, a TAKKE
chOpPMHPOBAHHOCTh  TpEJCTaBlIeHUA 00 OOImMX HAyYHBIX MOPUHIMNAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCT, YMEHUM TPOBOJUTH BBIUYMCICHUS C HCIIOJIb30BAHUEM
MOHSTHUSL «MACCOBasi JIOJISI BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOIICHUM Ta30B MpU
XUMHUUYECKUX PEaKIUsAX, MacChl BeIllecTBa WM O0BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WU OOBEMY OJHOTO M3 Y4YaCTBYIOIIMX B peakUuu
BEILECTB, TEIIOBOTO 3(P¢eKTa peakluuu Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacChl
BEILIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COOIO/IaTh MpaBWjia MOJIb30BaHUS XUMHYECKOU
MOCy/IoOl M J1Ta0OpaTOpHBIM O0OpPYJOBaHMEM, a TakKe NpaBujia OOpamieHus C
BEII[ECTBAMU B COOTBETCTBHUU C WHCTPYKIUSIMU TIO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCT, YMEHUW TUIAHUPOBATH ¥ BBITIOJHITH XUMUYECKUN
HKCIIEPUMEHT (Pa3jioKEeHHEe TMEepOKCHIa BOJOPOJa B MPUCYTCTBUU KaTalu3aTropa,
OMpeIeJICHHE CPEbl PACTBOPOB BEILIECTB C MTOMOIIBIO YHUBEPCATILHOTO UHIUKATOPA,
BITUSIHUE PA3JIMYHBIX (DaKTOPOB HA CKOPOCTh XUMHUYECKOMN PEaKIINK, PEaKIIuid HOHHOTO
oOMEHa, KaueCTBEHHBIC PEaKIMu Ha Cyibdar-, KapOOHAT- W XJIOPHUA-aHUOHBI, HA
KaTUOH aMMOHWUS, PEIICHHE JKCIEPUMEHTAIBHBIX 3ajady Mo TemaM «MeTtamib» u
«Hemertanibly) B COOTBETCTBHUH C ITPaBUJIaMH TEXHUKH O€30MTaCHOCTH IIPU 00OpallieHUN
C BEIIECTBAMH U JabOpPaTOPHBIM OOOPYJIOBAHUEM, TMPEIACTABIATh PE3YIbTaThl
XUMHUUYECKOTO SKCIIEPUMEHTA B (JOPME 3alTUCH YPAaBHEHUN COOTBETCTBYIOIIUX PEAKIIUI
1 (OpMyIHPOBaTh BBHIBOJIbI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTHUYECKH AaHAJIU3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TOJYy4aeMyld U3 pa3HbIX MCTOYHUKOB (CpelIcTBa MacCOBOU
KOMMYHUKaluu, MTHTepHET U Apyrux);



chOpMHPOBAHHOCTh YMEHUM coOI01aTh npaBuiia AKOJIOTHYECKHU
1eJIeCO00Pa3HOTo MOBEACHUS B OBITY U TPYJOBOMU ACSITEIbHOCTH B LESIX COXPAHEHUS
CBOEr0 3J0pPOBbsI M OKPYXKalOIIEW INPUPOAHOM Cpenbl, OCO3HABAaTh OIACHOCTH
BO3JICMCTBHSL HA JKUBBIC OPTaHW3MBI OINPENCIEHHBIX BEIIECTB, IOHUMAs CMBICI
nokasareis [1/IK, mosicHaTh Ha npuMepax crnocoObl YMEHBIIEHHS U IPEJOTBPAILICHUS
UX BPEIHOTO BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKa,

Ul O0y4arouMxcs C OrPaHWYEHHBIMH BO3MOXKHOCTSMHU 3/0POBbS: YMEHHE
OPUMEHATHh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IO3HAHUS BEIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CIETBIX U CIa00BUAIINX O0YUaIOLUXCs: YMEHUE UCII0Ib30BaTh pelbepHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xuMudyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmmuecTBo yacon
Ne duekTpoHHbIE (LM pPOBbIE)
HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMbl Konrtpoububie | IIpakruyeckue
n/n Bcero oOpa3oBare/ibHbIE pecypchl
padoThbI padoThbI
Paznea 1. TeopeTnyeckue 0CHOBbI OPraHN4€CKO XUMHUHU
[Ipenmer opranmueckoi xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COeAUHEHUN A. M. 3 0 0 bubnuoteka LIOK https://myschool.edu.ru/
Bbytieposa
Hroro no pasneny 3
Paznea 2. YuieBoaopoabl
2.1 [IpenenbHbIE YITIEBOAOPObI — AJKaHbI 2 0 0 bubnuoteka L{OK https://myschool.edu.ru/
HenpenenbHble yriieBOAOPOIbI: aJIKEHBI
2.2 pea yr A1OPOAL ’ 6 0 1 bu6mmoreka I{OK https:/myschool.edu.ru/
aJKaJUEeHBbI, aJTKUHbI
23 ApomaTrnyeckue yriieBo10po/ibl 2 0 0 bubnuoteka L{OK https://myschool.edu.ru/
[IpupoaHbie HCTOUHUKH YITIEBOIOPOAOB U UX
2.4 prpoa yr FIOPOAL 3 1 0 bu6moreka I{OK https:/myschool.edu.ru/
nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoaconepxaniue oprannieckue coeJuHeHUs
3.1 Crnuptsl. deHon 3 0 0 bubnuorexa LHOK https://myschool.edu.ru/
Anpaerunpl. KapooHoBbie kuciaoTel. CoKHBIE
3.2 ACTHA P 7 0 1 but6moreka I1OK https://myschool.edu.ru/
3¢upsl
3.3 V1neBoasl 3 1 0 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no pazneny 13
Pa3gesn 4. A3orconep:kamme OpranHndecKkue coeMHEeHN s
4.1 AMUHBI. AMHHOKHUCIIOTHI. benku 3 0 0 bubnmoreka IIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny 3
Pasnen S. BeicokoMoJieKy /I pHBIe COeIMHEHHUS
5.1 [Tnmactmaccel. Kayuyku. BonokHa 2 bubmuoteka LIOK https://myschool.edu.ru/
Hroro no paszneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34



https://myschool.edu.ru/

11 KJIACC

Ne HanmMeHnoBaHue pa3ienoB ¥ TEM MPOrpaMMBbl KonugecTBo yacos OnexTpoHHbIE (1TU(POBHIC)
n/m oOpazoBaTebHbIE PECYPCHI
Bcero | KonTposbHbie [IpakTnueckue
paboThI paboThI
Paznen 1. TeopeTnyeckre OCHOBBI XUMUU
1.1 Ctpoenue atoMoB. [leproanueckuii 3akoH U 3 0 BBEJIUTE 3HAUECHHE BubmmoTeKa [IOK
[Tepunonuueckas cucremMa XuMHIECKuX 3aemMeHToB /1. U. h /] hool.ed /
MeHzeneesa ttps://myschool.edu.ru
1.2 | Crpoenue BemecTBa. MHOrooopasue BEIecTB 4 0 BBequTe 3HaueHue | buommoreka [JOK
https://myschool.edu.ru/
1.3 | XuMH4ecKue peakiuu 6 1 1 bu6moreka [IOK
https://myschool.edu.ru/
Hroro no pasneny 13
Paznen 2. Heopranuueckas xumust
2.1 | Meramnsl 6 0 1 bubmnoreka [IOK
https://myschool.edu.ru/
2.2 | Hemeramnsl 9 1 1 Buommoreka [HOK
https://myschool.edu.ru/
2.3 CBs3b HEOPraHUYECKUX U OPTaHMYECKHUX BEIIECTB 2 0 0 Buomuoreka ]_[OK
https://myschool.edu.ru/
Hroro no pazneny 17

Paznen 3. XuMmus U )KU3Hb



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3.1 | Xumus 1 KU3Hb 4 0 0 bu6mmoreka [IOK
https://myschool.edu.ru/
Hroro no paszneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
IHHOYPOYHOE IINTAHUPOBAHUE
10 KUIACC
No | Tema ypoka KonuuectBo yacos MHara DneKTpOHHBIE U(POBBIE
n/m u3ydeHus | oOpa3oBaTelbHbBIE PECypChl
Bcero | KonTponbHbie IIpakTrueckue
paboThI paboThI
1 IIpenMer opraHnyecKor XUMHUH, €€ BOSHUKHOBEHUE, 1 bu6mmoreka [JOK
pa3BUTHE U 3HAYECHUE 0 0 https://myschool.edu.ru/
2 Teopus cTpoeHus opraHMuecKuXx coequHeHnit A. M. 1 bubnuoreka LIOK
BbytnepoBa, €€ OCHOBHBIE MTOJOKEHHUS 0 0 https://myschool.edu.ru/
3 [IpencraBnenue o kiaccu(GUKAIUA OPTaHHYECKIX bubmmorexa [IOK
BeniecTB. HomeHknarypa (cuctemarnueckas) u 1 0 0 https://myschool.edu.ru/
TPUBHAJIbHBIEC HA3BaHUSI OPraHUYECKUX BELIECTB
4 A ' . | bubmmorexa [IOK
JIKAHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHH psif 0 0 https-//myschool.edu.rw/
5 M . | bubnuoreka IJOK
€TaH U 3TaH — MPOCTeHIlINe NPEACTaBUTEIN AJIKAaHOB 0 0 https://myschool.edu.ru/
6 A ' . 1 bubnuorexa [IOK
JIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 0 0 htps://myschool.edu.ru/
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7 OTWJIEH U IPOIMUIIEH — MPOCTEHIINE NPEICTABUTEIN bubmmoreka [IOK
AJIKEHOB https://myschool.edu.ru/
8 [TpakTrueckas padora Ne 1. «IlomydeHue 3TriieHa 1 bubmuoreka [IOK
M3y4YEHHE €r0 CBONCTBY https://myschool.edu.ru/
9 Anxanuensl. byraguen-1,3 u metunoyranues-1,3. bubmmoreka [IOK
ITony4eHne CUHTETUYECKOTO KaydyKa U PE3UHBI https://myschool.edu.ru/
10 | AJIKuHBIL: cOCTaB U 0COOCHHOCTH CTPOCHHUS, bubmuotexa [IOK
TOMOJIOTUYECKHH psifl. ALIETUIIEH — IMPOCTEHIINIA https://myschool.edu.ru/
MIPEICTABUTEND AJIKHHOB
11 B e o VPABHEHIIO ecKoil bea bubmuoreka [IOK
BIUUCTICHUS TT BHEHHIO XUMUYECKOU PEAKIIHI
yP peaxi https://myschool.edu.ru/
12 Apenbl: 6eH3011 1 ToIyol. TOKCHYHOCTh apeHOB bubmmorexa OK
PEHDL- DE30 OTyoJL. TOKCHAHOCTL apeHo https://myschool.edu.ru/
13 | I'eneTnueckas cBsA3b YII€BOAOPOAOB, IPUHAIEKAIINX bubmuoreka LIOK
K pPa3JIMYHbIM KJaccam https://myschool.edu.ru/
14 | IIpupoaHbIe NCTOYHUKH YITIEBOJOPOAOB: MPUPOIHBIN bubmmoteka [IOK
ra3 U MOMyTHbIe HE(PTAHBIE ra3bl, HEPTH U MPOLYKTHI €€ https://myschool.edu.ru/
nepepadoTKu
15 | IIpuponHbIe HCTOYHUKH YITIEBOJOPOAOB: MPUPOIHBIN bubnuorexa HOK
ra3 u MoInyTHbIE HEPTSIHbIE Ta3bl, HEPTh U MPOAYKTHI €€ https://myschool.edu.ru/
nepepadoTKu
16 KontponpsHas pabora mo pazueny «YriieBoI0pOIb» bubmmorexa IOK
p p pasielty FOPOAL https://myschool.edu.ru/
17 [IpenenbHbIE OTHOATOMHBIE CTUPTHI: METAHOJ M 3TAHOJ. bubmoreka [IOK

Bonoponnas cBsizb

https://myschool.edu.ru/
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18 MHOroaroMHble CIIUPTHI: ATUICHIIMKOIb U NIMLIEPUH bubmmorexa LIOK
PTbLE Hep https://myschool.edu.ru/

19 | ®deHoma: cTpoeHUE MOJIEKYIbI, (PU3UUECKUE 1 bubnmuoreka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://myschool.edu.ru/

20 Anpreruasl: GopMaIbAETHl U aleTanbIerua. ALIeTOH bubmmorexa LIOK
JICTHIBL Q0P At an ACTIL Al https://myschool.edu.ru/

21 OIHOOCHOBHBIC TIPEICIIbHBIE KAPOOHOBBIE KUCIIOTHI: bu6mmoreka IIOK
MypaBbHHAs U YKCYCHAas https://myschool.edu.ru/

22 | Ilpaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa Bubmuoreka [JOK
YKCYCHOM KHCJIOTBD) https://myschool.edu.ru/

23 | CreapuHOBas U OJICMHOBAsA KUCJIOTHI, KaK bubmuoteka [IOK
MPEICTABUTENN BBICIIUX KAPOOHOBBIX KHCIIOT https://myschool.edu.ru/

24 | Mbuia Kak coJId BBICIINX KapOOHOBBIX KUCIIOT, UX bubmuoreka LIOK
MOIOIIIee ICUCTBUE https://myschool.edu.ru/

25 | CaoxHble 3pUphl KaK TPOU3BOJHBIE KAPOOHOBBIX bubnuoreka [IOK
KUCIOT. [ Maponan3 cioxHbIX 3pUpoB https://myschool.edu.ru/

26 | YKupsl: ruaponu3, npUMeHeHUe, ONOIOTHYEeCKas poJib bubnuoreka LIOK
JKUPOB https://myschool.edu.ru/

27 | YrneBogsl: cocTaB, knaccudukamnus. Baxxueime bubmmorexa [IOK
NpeACTaBUTEINN: TIII0K03a, (PYKTO3a, caxapo3a https://myschool.edu.ru/

28 Kpaxman u nemntono3a Kak NpupoaHbIE MOTUMEDPHI bubmmorexa LIOK
p I PHpOAL p https://myschool.edu.ru/

29 | KonTposbHas paboTa 1o pasuerny bubnuoreka [IOK
«Kucnopoxaconepsxaiiye OpraHn4ecKue COeIUHEHMS» https://myschool.edu.ru/

30 bubmoreka [IOK

AMWHBI: METHJIAMHUH U aHUJINH

https://myschool.edu.ru/
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31 | AMHMHOKHUCIIOTHI KaKk aM(pOTEpHbIE OPraHUYECKHE 1 Bbubnuoreka [OK
COCJIMHEHUS, UX OHOJIorHYecKoe 3HadeHue. [lenTu bl 0 0 https://myschool.edu.ru/
32 | benku Kak OpUPOIHBIE BEICOKOMOJIEKYIISIPHBIC 1 bubmuoreka [IOK
COCIUHECHUS 0 0 https://myschool.edu.ru/
33 | OcHOBHBIE NOHSTHSI XUMUH BBICOKOMOJIEKYIISIPHBIX 1 Bbubnuoreka [HOK
COEIMHEHU I 0 0 https://myschool.edu.ru/
34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX 1 bu6mmoreka IIOK
coenuHeHuil. [ImacTmaccsl, Kayuyku, BOJOKHA 0 0 https://myschool.edu.ru/
J106aBHUTH CTPOKY
OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34 2
11 KIIACC
Ne | Tema ypoxka KonnuectBo yacos [Hara OneKTpoHHbIE U(POBHIE
n/m u3ydeHus | oOpa3oBaTeNbHbBIE PECYPChI
Bcero | Kontponbsubie | I[Ipaktnueckue
paboThI paboTHI
1 XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAsI KOH(MUTYpaIus 1 bubmmorexa [IOK
aTOMOB 0 0 https://myschool.edu.ru/
2 [Tepuognueckuii 3akoH u llepuonnueckas cucrema 1 bubmmorexa [IOK
xumuueckux snemenToB JI. . MeHaeneeBa, ux CBS3b C 0 0 https://myschool.edu.ru/
COBPEMEHHOU TeOpUEH CTPOEHHUS aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUUYECKUX 1 bubmmorexa [IOK
JIEMEHTOB U UX COEIMHEHUM I10 TPyNIaM U NEPUOIAM. 0 0 https://myschool.edu.ru/
3HaueHHe MEPUOJNYECKOTO 3aKOHA U CUCTEMbI XUMUYECKHUX
anemenToB /.M. MeHneneeBa B pa3BUTUM HAyKH
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4 Crpoenue BeniecTBa. XMMUUYECKasi CBSI3b, €€ BUJIBL; bu6mmoreka [JOK
MeXaHU3Mbl 00pa30BaHUs KOBaJEHTHOM cBsi3u. BogoponHas https://myschool.edu.ru/
CBS3b

5 BanentHoCTh. DneKTpoOTpULIATELHOCTD. CTENEHB bubmuoreka [IOK
oKucneHus. Belectsa MOJIEKYIIpPHOTO U HEMOJIEKYISIPHOTO https://myschool.edu.ru/
CTPOEHHUS

6 [TonsiTue o nucnepcHbIX cucteMax. VIcTUHHBIE 1 bubmmoreka [IOK
KOJUIOUJIHBIE PACTBOPBI. MaccoBas 10151 BEILIECTBA B https://myschool.edu.ru/
pacTBope

7 Krnaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX bubmuoteka [IOK
coelMHEeHM. ['eHeTnyeckas CBsi3b HEOPTraHUUECKUX https://myschool.edu.ru/
BEILECTB, PA3JINYHBIX KJIACCOB

8 Knaccudukanust XuMuueCcKuX peakiuii B HEOpraHUIeCKON U bubnuorexa [IOK
OpraHUYECKON XUMUU. 3aKOH COXPAHEHHUS MaCChI BEIIECTB; https://myschool.edu.ru/
3aKOH COXpaHEHUs U MPEBPAILICHUS SHEPTUU TIPU
XUMHUYECKHX PEAKIMAIX

9 CxopocTts peakiun. OOpaTUMbIe peakIui. XUMUYECKOe bubmmoteka [IOK
paBHOBECHE https://myschool.edu.ru/

10 | ITpaktuueckas padora Ne 1. «BrnusHre pa3nuaHbIX bubmmorexa [IOK
(akTOpPOB Ha CKOPOCTh XUMHUYECKON PEaKLIUN» https://myschool.edu.ru/

11 | Dnexrponutuueckas nuccouuanus. [louarue o BOqopoaHOM bubmmorexa [IOK
noka3zarene (pH) pacteopa. Peakiinu mOHHOTO OOMEHA. https://myschool.edu.ru/
I'uaponus opraHnvecKuX U HEOPTaHUYECKUX BEILIECTB

12 | OkucnuTenbHO-BOCCTaHOBUTENNbHBIE peakuuu. [lonsaTre 00 bubnuoreka [IOK
UIEKTPOJIN3€E PACIUIABOB U PACTBOPOB COJIEU https://myschool.edu.ru/

13 | KorrponbHas padota no pasaeny «TeopeTnueckue OCHOBBI bubmmoreka [IOK

XUMHN

https://myschool.edu.ru/
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14 | Metamibl, ux nosnoxenue B [lepuonnueckoit cucreme bu6mmoreka [JOK
XUMHYEeCKHX daeMeHToB J[. . MeHeneeBa 1 0COOCHHOCTH https://myschool.edu.ru/
cTpoeHust aroMoB. O01ue Ppusnueckrue CBOMCTBa METAIIIOB

15 | CnnaBbl METAJLUIOB. DIEKTPOXUMUYECKUN PsAJl HAPSHKEHUH bubmuoreka [IOK
METAJLJIOB https://myschool.edu.ru/

16 | XuMuueckue CBOMCTBA BaXKHEHIIINX METAJIJIOB (HATPUH, bu6mmoreka [JOK
KaJIUH, KaJIbIIUM, MarHui, AIIOMUHUN) U UX COSAMHEHUIN https://myschool.edu.ru/

17 | XuMH4YecKHUe CBOMCTBA XpOMa, MEIM U UX COCTMHEHU bu6mmoreka [IOK

https://myschool.edu.ru/

18 | XuMudeckue CBOMCTBA IMHKA, JKEJIe3a U UX COCIUHCHHUI bu6mmoreka IIOK

https://myschool.edu.ru/

19 | Ilpaktuueckas padora Ne 2. "Pemenue skcriepuMeHTaaIbHbBIX bu6mmoreka [IOK
3a1a4 1mo teme «MeTabi» https://myschool.edu.ru/

20 | Hemerammusl, ux nonoxxenue B [lepuonnyeckoil cucreme bubaunorexa IIOK
xumuyeckux anemeHToB [l. 1. MenneneeBa u ocoOeHHOCTH https://myschool.edu.ru/
CTPOEHHUSI aTOMOB

21 | ®dusnueckue cBONCTBA HEMETALIOB. AJIJIOTPOIIHNS bubnuoreka [IOK
HEMETAJUIOB (Ha IpUMeEpE KUCIOopoaa, cepbl, hochopa u https://myschool.edu.ru/
yrieposa)

22 | XMMHYECKHUE CBOMCTBA TAJIOT€HOB, CEPBI U UX COCIMHEHUN bubnuorexa HOK

https://myschool.edu.ru/

23 | XumHueckue cBoiicTBa a3ora, pochopa 1 UX coeTuHEHUN bubnuoreka [IOK

https://myschool.edu.ru/

24 | XuMHUY€eCKHE CBOMCTBA YIIIEPOIa, KPEMHUS U UX bubmmoreka [IOK

COCTUHEHUN

https://myschool.edu.ru/
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25 | IlpuMeHeHNE BaKHEHIIMX HEMETAJIJIOB U UX COEAMHEHUN 1 Bbubnuoreka [HOK
https://myschool.edu.ru/
26 | O0oOIIeHNE U cUCcTEMAaTH3alUs 3HAHUI 110 TEME 1 bu6mmoreka [JOK
«HemeTtamibr». BeluncineHus 1o ypaBHEHUSIM XUMHYECKUX https://myschool.edu.ru/
pEaAKIUN U TEPMOXUMHUYECKHUE PACUETHI| |
27 | [[Ipaktuyeckas pabora Ne 3. «Pemenue 1 Bbubnuoreka [OK
9KCIIEPUMEHTAJIbHBIX 3aa4 1o TeMe "Hemeramint'» https://myschool.edu.ru/
28 | KonTponbHas pabora mo reMaM «MeTauib» U 1 bubmuotexa [IOK
«Hemeraiutb» https://myschool.edu.ru/
29 | Heopranuueckue 1 OpraHu4eCKUe KUCIOTHI. 1 Bubmuoreka [JOK
Heoprannueckue n opraHn4ecKue OCHOBaHUs https://myschool.edu.ru/
30 | AmdoTepHBIC HEOPraHUYECKUE M OPTAaHNYCCKUE 1 bubmuoteka [IOK
COoeIMHEHMs. [ eHeTnUecKas CBsI3b HEOPTaHUYECKUX U https://myschool.edu.ru/
OpPraHMYECKUX BEIIECTB
31 | Poap Xxumuu B 00€CIIEUEHUH YKOJIOTTYECKOI, 1 bubaunorexa IIOK
SHEPreTHYECKOM U MUIIEBOM 0€30M1acCHOCTH, Pa3BUTUHU https://myschool.edu.ru/
MEAULIMHBI
32 | IlpencraBieHust 06 oOLUIMX HAYYHBIX MPUHIUIIAX 1 bubnuoreka [IOK
MPOMBILIEHHOTO TIOJIYYEHHUsI BaXKHEUILINX BEIIECTB https://myschool.edu.ru/
33 | YenoBek B MUPE BEIIECTB U MATEPUATIOB 1 bubmmorexa [IOK
https://myschool.edu.ru/
34 | XuMus u 310pOBbE YEIOBEKA 1 bubnuoreka [IOK
https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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YYEBHO-METOINYECKOE OBECHEYEHHUE OBPA3OBATEJILHOT'O
IMPOIIECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
1. Xwumus, 10 kiacce/ I'abpuensu O.C., O011ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkumonepHoe oo0mectBo «M3narenberBo «IIpocBemenne»

2. 0O.C.T'abpuensn. Xumus. ba3zosslii ypoBens. 11 kinacce: YueOHuk st
o0meo0pa3oBaTesbHBIX YueOHBIX 3aBeneHuil. — M.: [Ipoda, 2014. -223c¢;

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. O.C.l'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudeckoe nocoobue — 6a30BbIi yPOBEHD) -
M.: dpoda 2022 ros.
2. O.C.I'abpuenss, U.I".OctpoymoB, «O0111as XuMus B TECTax, 3aadyax,
ynpaxkueHnusx. 11 knmace» — M.: lpoda, 2023 rox.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposbHbIe U
IpOBepOUHbIC PAOOTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas
KHHUTa 171 yautens». Yacte 1 — M.: Jlpoda, 2019 rog.
5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Beaenckas «Xumus 11 kmacc: HactonpHas
KHUTA 171 yauTens». Yacte 2 — M.: JIpoda, 2022 rog.
6. O.C.I'abpuensn, [1.B.Pemeros, .I'.OctpoymoBa «3a1auu o XUMUU U CIIOCOOBI X
pemenus» - M.: «/Ipoda», 2021rox.
7. B.I'. lenncoBa «Xumus 11 kinacc noypodHblie MiIaHbl 0 Y4EOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.
8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 kmace», - M.:
Oxk3ameH, 2019r.
9. O.C.I'abpuensia, .I'.ocTpoymMOB « XUMHUECKHI SKCTIEPUMEHT B 1KoJie 11 Kitacey;

- M.: Ipoda. — 2019 rox.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u cait 1uis yaurens «f uay Ha ypoOK XUMUN»
http://him.1september.ru Enunas xomneknus [{OP: [TpenmeTrnast koymekmmst « X UM
http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4YHBIC

skcriepuMeHThl: xumus. Komekmmst Poccuiickoro o0mieo0pa3oBaTeaI»HOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii



http://www alhimik.ru Bcepoccuiickast onumnuaga mKOIbHUKOB IO XUMUU
http://chem.rusolymp.ru Opraandeckast XuMusi: JJIEKTPOHHBIN YICOHUK I CPETHEH
TIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: JIEKTPOHHBIN Y4eOHUK
http://www hemi.nsu.ru OTKPBITBIH KOJUTSIK: XHUMHS

http://www.chemistry.ru Jluctaniimornsasi oTuMIiMaga Mo XuMHUu:

TEJIEKOMMYHUKALMOHHBINA 00pa30BaTeIbHbIN MPOEKT
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