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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DeaepanmbHOTrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepaibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XuUMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE O00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnoNoXkeHu «CrTparerum pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoya 1o 2025 roga» (Pacmopspbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OIpPEAEIICHUIO
oOwielt crpaTeruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUsS O0YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuenrtyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTU IIENEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpHIAIONIUM 3TallOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEeME XUMHUYECKOro o0pa3oBaHui. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHhI
YEeJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUSD», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XHMHUU € Y4ETOM CHelM(pUKH HAYKU XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABl U B MaTepUAIbHOW >KM3HU OOIIECTBa, a TaKXKe C Y4ETOM
oOlmx 1efneld W TMPUHIUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0coOyk0 poJib B
COBPEMEHHOW ITUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE I[EJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (GopMupyeTcs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHHUSI.

TecHO B3aMMOJEUCTBYS C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThi0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIEUTHOTO
Tpya M JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHsI KaK Hayka



CO3MJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJiEHA Ha pEIICHUE
III00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH U MNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHUM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00IIeld XUuMUU) U
OpraHnyeckor xumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YUEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHMS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuUMus» cQopMupoBaHa B MpOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro marepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HAa  ONpPENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBalOTCSI Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHHUSI OpPraHUYECKUX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
OpeJICTaBICHU O cTpoeHuu BenlecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckOod XWUMHHM IOJIYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkuu.

[lon HOBBIM yrjaoMm 3peHusi B mpeameTe «XUMHUsS» 0a30BOro YpOBHS
paccMaTpUBAaEeTCs M3YYEHHBIH Ha YPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
TEOPETUUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUUYECKO peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuydeckas
XUMHSD» 00ydYarolMMCs TPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
riIy0oke TIOHSATh HMCTOPUYECKOE W3MEHEHHEe (QYHKIMA OSTOrO0 3aKoHa — OT
00001aroIIei 10 OOBICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMN O BaXHEHIIHUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKXKE O XUMHUYECKHX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KaHUS, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA W MPUKIATHOU
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBS3M XUMUHU C
IPYTUMH HayKaMH, PAcCKpbIBAIOT €€ POJIb B II03HABATEIBHOW M MPAKTUYECKOU



JEeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHHUIO YBAXXEHUSI K IIPOIIECCY
TBOPYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPHUIOKCHUH XHUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(GOPMAIHIO U
OpPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, peNIeHUS WHTCIUICKTYaTbHBIX |
AKCIIEPUMEHTATILHBIX MCCIIEI0BATENLCKUX 3a/1ad. B 11emom coaepkanne yaeOHOTO
npeaMeTa  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYCHHS  OPUEHTUPOBAHO  Ha
dbopMupoBaHUE Y OOYYaAIOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunmocodckux uaeH, TakWX KakK: MaTepuajbHOE €JIMHCTBO HEOPraHWYECKOrOo M
OpraHUYecKoro MHupa, OOYCJIOBJICHHOCTh CBOWMCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHEM, II03HABAEMOCTh MPHUPOJHBIX SBICHUNW IMyTEM OSKCIIEpUMEHTa U
peleHusl TMPOTUBOPEYMH MEXKAy HOBBIMU (hakKTaMU U  TEOPETHUUYCCKUMHU
MPEANOChIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUH dKOJIOTHYECKHUX MpodiieM, a
Takke Mpo0eM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B rmmane pemieHWs 3agad  BOCIUTAHUS, Pa3BUTHS MW COIMAIU3AIHH
OoOyJaromuxcss MPUHITBIC TPOTPAMMON IO XUMHU TOIXOIBI K OIPEACIICHUIO
CONICpKaHUSI ® TIOCTPOSHHUS TIpeAMETa MPeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCAIBbHBIX y4YEOHBIX JEHCTBUWA, HUMEKOIIUX 0a30BO€ 3HAYEHUE JJIA
pPa3TUYHBIX BHJIOB JICSITCIIBHOCTH: pEIICHUS TMpoOJieM, TIOWCKa, aHamu3a u
00paboTku uHGOPMAIIUKA, HEOOXOAUMBIX JIJI IPHUOOPETEHUSI OTbITA TIPAKTUYECKOM
U HCCJICIOBATEIbCKON JCATEILHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B IO3HAHUH
XUMHUHU.

B mpakTtuke mnpenomaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, PH ONPEICICHUH
COJIEp)KAaTEIIbHOW XapaKTePUCTHKU IIeJIeH H3y4eHHsS IIpeaMeTa HalpaBJICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHu3HAETCS (opMUpOBaHHE OCHOB
XUMUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEILHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. C
METOJMYCCKOW TOYKH 3PEHUS TAaKOH TOJIXOJ K OMPEICNCHUIO IeNield W3y4CHUS
MIpeIMETa SIBISICTCS BITOJTHE ONPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICIIIMH H3YYCHHS IPEaAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCA:

e (QopmupoBaHHME CHUCTEMBl XMMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOWU
JIekKaT KIIOUEBBIC MOHATHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHME f3bIKA HAYyKH, YCBOCHHE W TMOHUMAHHUE CYUIHOCTH IOCTYMHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmMupoBaHHE U Pa3BUTHUE MPEJCTABICHUI O HAYYHBIX METOJaX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIMi, HEOOXOMMMBIX Il MPUOOpETeHUs
YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHHM,
VMMEIOLINX MECTO B IPUPOJIE, B IPAKTUYECKON U NMOBCEIHEBHOM KU3HU,



® pa3BUTHE YMEHUI U CITIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TpaBUII
0e30MmacHOro o0panieHus ¢ BeIeCTBAMH.

Hapsay ¢ aTum, cozepkaTelibHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4eHHUs
IpeaIMETa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnojaBaHUM XUMUM B OOJbIIed CTENEHH OTAAETCA  MPEANOYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTENIbHON OpraHM3alyy, BIAaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHMSIMU aKTUBHOTO IOJIyYE€HUs 3HAHUI U NMPUMEHEHMSI UX B PEAIbHON KU3HU
JUISL peLIEHUS TPAaKTUYECKHUX 3a]1ay.

B cBa3u ¢ 3TMM npW M3ydyeHHHM Ipeamera «XHUMHUS» JTOMUHHPYIOIIEE
3HaYEHHE MPUOOPETAIOT TAKHUE LIENU U 33]]a4H, KaK:

ajanTanys 00y4aroluXcsl K YCJIOBHSM JUHAMUYHO Pa3BHBAIOLIEIOCS MHUPA,
GbopMHpOBaHHE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dopMupoBaHue y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), UMEIOIINX YHHUBEPCAJbHOE 3HAUEHUE JMJI1 pa3jIMuYHbIX BHJOB
NESATEIIbHOCTH: PELIEHUs Mpo0iieM, MOUCKa, aHaiau3a U o0paboTku MHGpOpMalLny,
HEOOXOJUMBIX I TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B IIO3HAaHWUM XHMMHMH, a TaKXKe s OLEHKH C MO3ULUN
HKOJIOTMYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN 00yUaroIMXCs: CIIOCOOHOCTU CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAYYHO-MOMYJISIPHON MHPOPMAIIMN XUMUYECKOTO CO/IepKAHMS;

(dbopMupOBaHKE U pa3BUTHE Y OOYUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILLUIEHUSI, HA0JI0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTaHHE Yy oOydarommxcs YOeKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBJICHHOCTH XUMHUU, €€ BaXKHOM PONM B PEHICHUU TI00ANbHBIX MpoOIeM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOJE M CBOEMY 3J0pOBbIO, a TaKKe MPUOOPETEHUsS OIbITa
UCTIONIb30BaHUSl TIOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.



B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 ypOBHS BXOAHT B COCTaB MpeAMETHOI oOnactu «EcTecTBeHHO-HAyUYHBIE
MIPEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hefelto), B 11 kmacce — 34 yaca (1 yac B Hefiemo).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coenuHeHnid A. M. bytieposa, e€ ocHOBHbIE 100XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHM4ecKux BemecTB. ['omosorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaUKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHUYECKUX COCJUHEHUW (CUCTEMaTUyecKas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIUPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAONIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHE, OOYTIMBAaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W d3TaH —
NPOCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME MU XUMHUYECKHUE CBOMICTBa
(peakiuu 3amelieHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTWICH U MPONUIIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lonydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TMpPOCTEHIIMKA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMUYECKHE CBOMCTBA (pEaKlUMK TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaliH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIyYEHUE U MPUMEHEHue. Tomnyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJNyYeHue U npumeHeHue. TOKCUYHOCTD
apeHOB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIMMHA K
pa3IMYHBIM KJIACCAM.



[IpupogHple MCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W HOIyTHBIE
HedTsaHbie Ta3bl. Hedpts um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HX MPEBpAIICHUIL:
O3HAKOMJIEHHME C oOpa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» wu  «Yromp», MoIeIMpOBaHHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BO/IHBIX, ITPOBEICHUE NPAKTUYECKON PabOTHI: MOJyYEHUE ITHIIEHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérurle 3amaqn.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue opranu4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTBL. MeETaHON W 3TaHON: CTPOEHUE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUMW C AaKTUBHBIMU METaJlJIaMH,
rajJjoreHOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. [/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  CHOUPTBL. OJTWIEHTJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢uznyeckue W XHUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoBeka. [[puMeHenune rauueprHa U STUICHTIIMKOJIS.

®deHon: CTpOEHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl M kemouvl. DPOpMANBIAETHI, ALETAIBAETHA:  CTPOEHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (pEaKIUU OKHUCIIEHHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCyCHasi KHCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), MoayyeHue U NpUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

CrnoxHble 3(QUpPbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3GupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKAnus  YIJIeBOJOB  (MOHO-, JHU- H
nonucaxapupl). ['F0ko3a — MpoCTeHIMiA MOHOCaXapya: 0COOCHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKUEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuom Meau(ll), oxkucinenne ammuadyHbiM pactBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXJEHUE B NPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.




Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmaina U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
MPOBEICHNE, HAOJIOJICHUE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIEPUHA C
ruapokcuiom menu(Il)), anpaerngos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), BzaummomeircTBHE Kpaxmanga C HOJOM),
MPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM ).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMWHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYecKue coeauHeHus. duznyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonoruyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuanl.

benkun kak NpUpOAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOPHYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCIIKU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HUX MPEBPAICHUMN:
HaAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypalisi OEIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AINU, CPETHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHS.

DKCIEepUMEHTAIbHbIE METOJIbI M3YyYEeHHUS BEHIECTB W MX MPEBpaICHUN:
O3HaKOMJIEHUE C 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCyIIECTBISCTCS Yepe3 HCIOJIb30BaHWE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYUHBIN (DaKT, THUIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, Kiaccu(ukaiys, mepuoandHOCTh, HAOIIOICHHE,
HU3MEpEHUE, IKCIIEPUMEHT, MOICIIMPOBAHUE.

®duzuka: MmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKHUE BETUYUHBI U €AUHUIIBI UX U3MEPCHUS.



buonorusi: xinerka, opraHusM, Ouocepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJIOTUYECKH AKTHBHBIC BeIllecTBa (OCJKH, YIIEBOIBI, JKHPHI,
(bepMeHThI).

['eorpadus: MuHEpabl, TOPHBIC TTOPOMBI, TOJE3HBIE UCKOMIAEMbIE, TOIUIHUBO,
pecypchl.

TexHONOTHsI: TMHWINEBBIE MPOJAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHWUSA,
MOOIIIUE CPEJICTBA, JICKAPCTBCHHBIC U KOCMETHYECKUE MpeTnapaThl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUuecKrue ypOBHH, MOJAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipeesieHuss JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

Ilepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U I[lepnogmyeckoid cuCTeMbl
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPYyIIaM U MEPUOJAM.
3HaYCHUE EPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JTOHOPHO-
akienTopHeiii). BomopoaHas cBsa3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTAIUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucreMax. VICTUHHBIE U KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10151 BelecTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenknarypa
HEOpPraHUYECKHX BelecTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuyeckas — peakiusa.  Krnaccudukamuss  XMMHYECKHUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CKOpOCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakunu. XuUMHYECKOe paBHOBecue. DakTOppl, BIMAIOIIME HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.



Dnektponutuyeckas auccounanus. CuiabHbie U ciiadbie anekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, ETOUHAsl.

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XUMHYECKHX 3ieMeHToB [, U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOJIOJACHUE U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEEICHUE CPEAbl PACTBOPOB BELIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKIUH HOHHOTrO oOMeHa),
MPOBE/ICHUE TPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaqn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PAcUE€Thl C HMCIIOIb30BAHUEM IOHSATUSI «MAcCOBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumust

Hemeramner. Ilonoxxkenne HemetaiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAIOB (HA TMpuMepe
KHCJIOpOoa, cephbl, hocdopa u yriepoa).

XUMHYECKHE CBOMCTBA BaXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHEeHNE BaXKHENIIINX HEMETAUIOB M UX COECTMHEHHUIA.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTayiioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSHKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUINMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJbI M3Yy4YEeHUs BEHIECTB W MX IPEBpalCHUA:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pPa3IOB HEMETAIUIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJIEHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACcTBOpaMU
KHUCJIOT Y LIEJI0YE, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétel maccel BemiecTBa wiM 00bEMaA ra3oB MO W3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OHO
U3 BEIIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb



Ponb xumuu B 00€cCreueHUN SKOJOTUYECKOM, YHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHM MEIHMLMHBL. [IoOHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHUUIAX POMBIIUIEHHOTO
ITOJTYYEHHsI BXKHEUIIINX BEILIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaiibl, KOHCTPYKIHOHHBIE MATEPHANIBI, KpAaCKH, CTEKJIO, KEpaMHKa,
MaTepualibl JJIsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbBIC
yao0peHus.

Xumus M 3[0pPOBbE YEIOBEKA: MpaBUJIa HCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XHUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmst  MEXNpEAMETHBIX CBA3€H NpH  HU3YyYEHUHM oOmed
HEOpPraHW4eCKoW XuMUH B 11 Kiacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaJM3, CHUHTE3, KJIacCCU(UKALMS, T[EPUOAUYHOCTh, HAOIIOIECHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, SJHEPTUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUM YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, OJIE3HbIE UCKOMAeMbI€, TOILIMBO,
peCypCHI.

TexHonorus: XUMUYeECKasi MPOMBIIUIEHHOCTb, METAJLUTYPTHsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, ITHILIEBAS
POMBIIUIEHHOCTh,  (papMalleBTHYECKass  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIPEnapaToB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTEPHUAJIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCS TMPOTPpaMM CpelHEro oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IMJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CJICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTUA U CAMOOIIPE/IEIICHHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIOCOOHOCTH OOYYaroluxcsi PyKOBOJICTBOBAThCSI B CBOEH
JESATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH IETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBUTh
1EIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pE3yJNbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JIOCTUTaloTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEILHON M MPAKTHUYECKOW JEATEeIHLHOCTH
OoOy4JarommMxcs Mo peaju3alvy MPUHATHIX B 0011eCTBE IEHHOCTEN, B TOM YHUCIE B
Y4acTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IUYHBIX BUIOB YUEOHOU IS TEILHOCTH;

2) NIaTPUHOTHYECKOTO BOCTIUTAHMS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEJIUIO
OTE€UYECTBEHHOMN XHMUM;

YB@XEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OAKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;

WHTEpECa M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUHM U MOCIEAYIOLIEM
aHanu3e WHPOpMaAIMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOMX TOBAapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHME MOCJIEACTBUUA 3TUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

cOOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalieHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUSI TOCJIECICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIeq0BaTeNbCKOM
NEeATEIbHOCTH, OOILIECTBEHHO TMOJE3HOM, TBOPUECKOW U  JpPYrux BHUAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPAKTUYECKUX 3ajad
COI[MAJILHOM HAIMPABJICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WMHAMBUIYATbHON TPaCKTOPUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;



6) ’K0JI0rN4eCKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1IETIECOO00PA3HOTO OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMAHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEeM, BIUSHHS
PKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE PUPOJIHON U COLIMAIIBHON CPEJIbl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUSA JOCTHKEHUNA XUMHH IS
pELIEHHs BOIPOCOB PALIMOHATIBHOTO PHUPOIOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAIOUIEH
NPUPOIHON cpesie, YMEHHsI TPOTrHO3UPOBAaTh HEOJIAronmpUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAILIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHON M COLIMAIBHOU
IIPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJICOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'O O3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON TPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUS €€ poJd B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeCTaBICHUs 00 OKpYXKalolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUATbHOU KYJIBTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHEIIHOTO0 Tpyla W OKOJOTMYECKH KOMMPOPTHOM IKHU3HM KaKIOTO 4JIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHMMAHUA CYIIHOCTH METOJOB
MO3HAHU, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETr0 MUpa U
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JAHHBIX C LEJIbI0 IOJXYYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENIbCKON 1€ATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTAMU;



MHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaaIbHOM

JESATEIBbHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI Y4EOHOIro MpeameTra «XUMHUs» Ha
YPOBHE CpeaHEro o0uiero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Ucclie0OBaHNe, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCaJbHble Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHEBIE), o0ecreynBaroIne (dbopmupoBaHue (yHKIHOHAIBHON
IPAMOTHOCTH M COLUAJILHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSITHBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHbIMH Y4eOHBIMU NMO3HABATEJIbHBIMHU
NEUCTBUSMM:

1) 6a30Bble JJOru4YecKue JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JICITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aHMMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS JJII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJacCU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

YCTAHABJIMBATh MPUYMHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIeHHS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pPacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHHU CUMBOJNYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOU
peakiuy — TMpU PEHICHUH Y4eOHBIX TMO3HABATENIBHBIX W TMPAKTUYECKUX 3ajad,



NPUMEHSTh Ha3BaHHbIE MOJIEJIbHbIE TPEJICTABIICHHUS ISl BHISBICHUS XapaKTePHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKIHnii;

dbopMynupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJAJC€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (opmMyInpoBaTh
000011IeHUs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE IOCOOuS,
pecypcoel MHTEpHeTa), aHanu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (HopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GbopMyIMpoBaTh 3aMpOChl U NPUMEHATH PA3JIMYHbIE METOJbI MPHU MOUCKE U
orbope wmHbOpPMAIUM, HEOOXOAUMOM JUIS BBINOJHEHHUS YYEOHBIX 3aja4
OIPEIIECIIEHHOTO TUIIA;

npuOOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (QOpMy  IPEACTABICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCcTBE CpeAcTBa NpH paboTe C
XUMUYECKOM uH(pOpMalMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaIJISTHOCTH.

OBJiaeHne YHUBEPCAIbHBIMIA KOMMYHHUKATHBHBIMM /1€/iCTBUSIMU:

3aJ]aBaTh BOIMPOCHI M0 CYIIECTBY OOCY>KJaeMOW TEMbI B XOJ€ JUaliora W/Win
JUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYyJIUPOBATH CBOM  MPEAJIOKECHHUSA
OTHOCHUTEJIBHO BBITTOJHEHUS MPE/TIOKEHHOM 3a1auH;

BBICTYNATh C MpE3eHTAlMell pe3ybTaTOB IO3HABATENBHOW JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HMCCIEIOBAHUIO CBOMCTB



U3y4aeMbIX BEILECTB, pealu3aluu y4eOHOro npoekra u (opMyJIHpoBaTh BBIBObI
II0 pe3yJIbTaTaM IPOBEAEHHBIX HMCCIEAOBAHUN IYTEM COTJIACOBAHUS IO3ULUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OByajieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIBHYIO
NEATENIBHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii alrOPUTM JACUCTBUNA TpHU
BBIMIOJJTHEHMM YYE€OHBIX UM HCCIEJNOBATEIbCKUX 3ajJady, BbIOMpaTh Hauboiee
3(p(EeKTUBHBI CHOCOO MX pEIIEHHS C Y4YETOM IIOJIyY€HHsS HOBBIX 3HAaHMHA O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAOT:

C()OPMUPOBAHHOCTh  MPEACTABIEHUHA O XUMHUYECKOH  COCTaBIISAIOILEH
€CTECTBCHHO-HAYYHON KAapTUHBI MHpA, POJIM XUMHM B IIO3HAHWMU SBJICHUHN
npupoAsl, B (QOPMUPOBAHMM MBINUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(yHKIHOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS] IPAKTUYECKUX 3aa
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUA (XMMUYECKHH DJIEMEHT, aToOM, »3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaul€HHAs), MOJb, MOJspHas
mMacca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CcKeneT, (yHKUMOHAJIbHAs TpYIIIa,
paguKall, U30MEpHUsi, U30MEPBI, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YITIEBOAOPOLBI,
KHUCJIOPOJ, U a30TCOAEpXKalIUe COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpHUsl CTPOCHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHMS NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEpHbIC MPU3HAKU TMOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HWCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAHNHU COCTaBa, CTPOCHHUsSI U MPEBPALCHUN OPTraHUYECKUX COCIMHEHUN;



c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JJIf
COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
bopMyaT OpraHMYECKHWX BEMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
M3TOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHUYECKUX BEHIECTB JJI WLIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yUEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne coequHeHuN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAECpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cuctematudyeckoil HomeHknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKONb, TNHIEpUH, (eHos, (GopMalbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAsS KUCIIOTA, TII0K034,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUJBI XUMHUYECKOM CBS3U B
OpPTraHUYECKUX COCIUHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObsSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEJICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, STWJICH, MPOIMWICH, alleTHJICH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, STaHOJ, STUJICHIJIUKOIb,
TJIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsd (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB NIEpepabOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHUN (HaOt0IeHNEe, M3MEPEHUE, IKCIIEPUMEHT, MOJISJIMPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/IOl U JTa0OpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C



BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKIHMSMH IO BBIIOJHEHUIO J1aOOPaTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUTAHUPOBATH W BBHINOJHATh XUMHUYECKHMA
AKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIPEBAHMH, ITOTYUYEHUE
TWIEHA M M3YyYEHHE €ro CBOICTB, KAaYECTBEHHbIE pPEAKUUU OPraHUuYeCKHUX
BEIIECTB, JCHATypalus OENKOB NpHU HArpeBaHUM, I[BETHBIC PEAKIMH OEIKOB) B
COOTBETCTBHMHM C TIpaBWJIaMU TEXHUKM O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABISATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpPOBaTH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHpoOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJIOJaTh  TIpaBUjia  AKOJOTHYECKHU
1EJIECO00Pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JEATEIbHOCTH B LEJIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JICMCTBUSI Ha KUBbBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEIIECTB, MoHMMasi cMmbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObI
YMEHBIIICHUSI W TPEAOTBpAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YEJI0BEKa;

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSTh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BELIECTB M
XUMUYECKUX SIBIICHUI;

JUISL CIENBIX M CHA0OBHASIIMX OOYYaloOIIMXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. bpaiinsa nis 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIC pe3ylabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIIeHUs] IPAKTUYSCKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAralOIINEe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTETIEHb OKUCJIEHUS, XUMUUECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METATMYECKas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,



NIEKTPOJIUTUYECKAs JUCCOLMALUSA, OKHUCIMTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKON pPEaKUny, XUMUYECKOE PABHOBECHE); TEOPUHM M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Juccolmannu, nepuoanuecknii 3akon JI. M. Menneneesa,
3aKOH COXPAaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS dHEPTUN
IpU XUMUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE ITOHUMAHMS NPUYUHHOCTH U
CHUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKHE CBEICHUS O CBOMCTBaX,
COCTaBe, MOJIyYEHUN U 0€30I1aCHOM MCHOJIb30BAaHUM BaXKHEUIINX HEOPTAHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM EATEIBHOCTH YEIOBEKa,

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHbIE MPU3HAKU IOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHUU HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHUN  XHUMHYECKUX  pPEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUI OINPEAENIATh BaJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIApHasd,
VOHHasl, METAJUIMYECKAs), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJIMHECHUN;

c(OpMUPOBAHHOCTD YMEHHU yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OINpPEneIEHHOMY KIaccCy/TpyIie
COEJIMHEHHH (ITPOCTBIEC BEIIECTBA — METAUIBI U HEMETAJLIbI, OKCUIbI, OCHOBaHMUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMbICI NEPUOANYECKOro 3aKkoHa /1.
N. MenpeneeBa u I€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKMX JJeMeHTOB |—4 mnepuonoB llepuonnueckoit CcuCTEMBI
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHoOJIb3ys TOHATUS «S-, p-, d-
DIIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COCAUHEHUN
10 nepuoaaM u rpynnam llepuognueckor cuctembl XUuMHYECKUX d1eMeHTOB [l. 1.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  0OIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IMYHBIM TMPHU3HAKaM (YUCIY M COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY



abdexTy peakuuu, U3MEHEHHUIO CTEMEHEH OKHUCICHMS 3JEMEHTOB, 0O0paTUMOCTH
pEeaKlnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHH COCTABJIATh YPaBHEHUS PEAKIUN pPa3TMIHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIIMiA HOHHOTO 0OMEHA, YUUThIBAS
YCIJIOBHSI, IPH KOTOPBIX 3TH PEAKIINN UAYT 0 KOHIIA,

c(OPMHPOBAHHOCT, yYMEHUW TPOBOJUTH PEAKIHMH, IOATBEPKIAIONTUE
KAUeCTBEHHBI COCTAB pPAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOPMHPOBAHHOCT, YMEHHMM  paCKpbhIBaTh CYHUIHOCTh  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictus (mpunuui Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKUE IPOIIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNH 00 OOMMX HAyYHBIX MPUHINIMAX WU
HKOJIOTUYECKUX MTPOOIeMaxX XUMHUUECKOTO TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
pU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXpAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJAOBAaHMEM, a TaKKe MpaBuia OOpalleHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHWH TUTAHWPOBATh U BBHITIOJHATh XUMHYECKHMA
AKCTIEPUMEHT (passioKEHUE MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTajauzaTopa,
OMpENICJICHUE Cpelbl PaCTBOPOB BEIIECTB C TMOMOIIBI  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKIuii U (OPMYIUPOBATH BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

COPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyr U3 Pa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIH, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ yYMEHHUH  COONIONATh  MpaBWiIa  DKOJOTUYECKHU
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUSI CBOETO 3I0POBbsl M OKPYKAIOIIEH NPUPOJHOW Cpelbl, OCO3HABATh
OIMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAS
cmbicn mokazarens [I/JIK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHUS U
NPENOTBPAIICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUAALIMX OOYyYarolUMXcs: YMEHHME MCIIOIb30BaTh
penbedHO-ToueuHyto cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos
HanmeHnoBaHue pa3aeioB U TeM JyiekTpoHHbIE (IU(PPOBBIE)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3zgea 1. TeopeTuyeckue OCHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
1.1 CTPOEHHUsI OPTraHNYECKUX COCAUHEHUN 3 Bubmaorexa
LIOK https://myschool.edu.ru/
A. M. bytneposa
Htoro no paznemny 3
Pa3nes 2. Yraesoaopoasl
)1 N ) bubnnoreka
. €/IeTIbHBIE YTIIEBOIOPOAbl — AJIKaHbI
ped 4 HOPOA IHOK https://myschool.edu.ru/
HenpenenbHble yrieBoaOpOIbI: aJKEHBI, bubnuoreka
2.2 6 1
aJIKaINCHBI, AIKUHBI IIOK https://myschool.edu.ru/
)3 A ) bubnuoteka
. OpO/IbI
POMATHHCCKHE YIIIEBOROPOA IIOK https://myschool.edu.ru/
24 [IpupoiHbIE HICTOYHUKH YTJIEBOJIOPOIOB 3 | bubnnoreka
' U UX nepepaboTka [MOK https://myschool.edu.ru/
Hroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
bubnuoteka
3.1 C . @ 3
FHPTRL. ToeHOI IIOK https://myschool.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bubnmnoreka
’ Crnosxubie 3¢upsl OK https://myschool.edu.ru/




bubanorexa

33 v 3
[ICBOMDL IIOK https://myschool.edu.ru/
Hroro no pazgeny 13
Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coe{uHeHust
bubnuoreka
4.1 A LA .b 3
MIHBL AMHHOKHCIOTRL BETKH LOK https://myschool.edu.ru/
Htoro no paznemny 3
Paspnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS
bubnuoreka
5.1 I1 .K .B 2
JIACTMACERL. RaySyKH. BOIOKHa IHOK https://myschool.edu.ru/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Kontpoabnbie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuit
11 3akoH u [lepuoamueckas cuctema 3 bubnmoreka
' XUMUYECKUX emeHToB [, U. OK https://myschool.edu.ru/
MenpeneeBa
12 Crpoenue BeniecTBa. MHOrooOpasue 4 bubnmoreka
' BEIIECTB IHOK https://myschool.edu.ru/
bubnuoreka
1.3 X 6 1 1
HIMITHOCRHG pakitit IHOK https://myschool.edu.ru/
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
bubnuorexa
2.1 M 6 1
CTaLIH IIOK https://myschool.edu.ru/
bubnuoreka
2.2 H 9 1 1
eMeTaLIE IIOK https://myschool.edu.ru/
)3 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX ) bubnuoreka
’ BENIECTB IIOK https://myschool.edu.ru/
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
bu6
3.1 XuMus 1 )KU3Hb 4 HoImotTera

IHOK https://myschool.edu.ru/




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmuecTBo yacos DJIeKTpPOHHbIe U (pPOBbIE
o
o/ Tema ypoka Beero Konrpoabnsie IIpakruueckne  00pa3oBaTe/ibHbIe
r
padoThI padoThI pecypchl
| [Ipenmer opraHn4eckon Xumuu, € | bubnnorexa
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE HOK hitps://myschool.edu.ru/
Teopus cTpoeHHst OpraHM4eCKUX bubnuotexa
2 coenquHeHuit A. M. bytiepoBa, €€ OCHOBHbIE 1 HOK https://myschool.edu.ru/
MOJIOXKEHHUS
[IpencraBienue o ki1accupuKaum bubnuotexa
3 opranu4eckux euiects. Homenkiarypa | LIOK https://myschool.edu.ru/
(cuctemaTuyeckasl) U TPUBUAJIbHbIC
Ha3BaHUS OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, | bubmiorexa
TOMOJIOTHHUECKHi psijt IIOK https://myschool.edu.ru/
5 MeraH 1 3TaH — IpOCTEUIINe | Bubmiorexa
MpE/ICTABHTENH ATKAHOB ILIOK https://myschool.edu.ru/
bubnmnoreka
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOICTBA 1 LOK https:/myschool.edu.ru/
7 OTWIIEH U MPONMIIEH — MPOCTENIINE 1 bubnnorexa
NPeJICTABHTEIH AJKEHOB IIOK https://myschool.edu.ru/
3 [IpaxkTuueckas padora Ne 1. «[lomyuenue | | bubnuotexa

9TUJICHA U U3YYCHUC CTO CBOICTBY»




IIOK https://myschool.edu.ru/

Ankanuensl. byraauen-1,3 u

Bubanoreka

9 metunoyraauen-1,3. [lomyuenue LOK https://myschool.edu.ru/
CHUHTETHUYECKOTO KayuyKa U pE3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, bubnmnoreka
10 TOMOJIOTMUECKUH psil. ALETHIIEH — LOK https://myschool.edu.ru/
MPOCTEUILNN MPEICTABUTEIb ATIKUHOB
1 Boruncnenus o ypaBHEHUIO XUMHUECKOM bubnnorexa
peakiuu IHOK https://myschool.edu.ru/
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCUYHOCTD bubnnorexa
ApEHOB IIOK https://myschool.edu.ru/
13 ['enernueckas cBsA3b yIiI€eBOAOPO/IOB, Bubmorexa
NPUHAIISKAIINX K Pa3IMYHBIM KJ1accam IHOK https://myschool.edu.ru/
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB: bubnuotexa
14 NPUPOHBII ra3 U MOMyTHbIE HeDTIHbIE IHOK https://myschool.edu.ru/
rassl, HepTh ¥ MPOJYKTHI €€ nepepaboTKu
[IpupoaHble HICTOYHUKH YTIIEBOAOPOIOB: bubnmnoreka
15 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIC HOK https://myschool.edu.ru/
rassl, HepTh ¥ MPOJYKTHI €€ nepepaboTKu
16 KontponbHas padoTa mo pazaeny bubmiorexa
«Y TTIeBOIOPOTB IIOK https://myschool.edu.ru/
17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: bubmiorexa
MeTaHOJ U 3TaHoJ. BooponHas cBs3b HOK https://myschool.edu.ru/
18 MHOroaroMHbl€ CHUPTHI: ITUICHTIUKOIb U bubnmnoreka




TIIULCPHUH

IIOK https://myschool.edu.ru/

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U

Bubanoreka

19 .
XMMHUYECKHE CBOMCTBA, TPUMEHEHUE LIOK https://myschool.edu.ru/
20 Anpaeruapl: GopMaIbIACTHA U Bubmiorexa
alleTa/IbIerH. ALICTOH IIOK https://myschool.edu.ru/
)1 OaHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE bubmiorexa
KHUCIIOTBI: MypaBbHHAs U YKCYCHAS HOK https://myschool.edu.ru/
2 [TpakTueckas paborta Ne 2. «CBoiicTBa Brbmiorexa
PACTBOPA YKCYCHOM KHCIOTHI» IIOK https://myschool.edu.ru/
CreapuHOBas ¥ OJICMHOBAsI KUCIIOTHI, KaK bubnmoreka
23 MPEJICTAaBUTENN BBICIINX KapOOHOBBIX HOK https://myschool.edu.ru/
KHUCIIOT
24 Mputa Kak COJTH BBICIIUX KapOOHOBBIX bubmiorexa
KHCIIOT, HX MOIOIEE JeiiCTBHE IIOK https://myschool.edu.ru/
CrnosxHble 3(hUpbI KaK MPOU3BOIHBIE bubnmnoreka
25 KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX HOK https://myschool.edu.ru/
3¢upoB
26 Kupbr: Tunponus, NpuMEeHEHHE, bubmiorexa
GUOJTOTHHECKas POJTh HKHPOB IIOK https://myschool.edu.ru/
YrneBoabl: cocTaB, KiIacCHUpUKaIUS. bubnmnoreka
27 Baxwuelime npencraBuTeNu: riI0K03a, IIOK https://myschool.edu.ru/
bpykTo3a, caxaposa
73 Kpaxman u nemionos3a kak npupogHbie bubnuoteka

MMOJINMCPbI




IIOK https://myschool.edu.ru/

KonTponpHas padora mo pazaeny

Bubanoreka

29 «Kucnopoacoaepxaiinue opraHuuecKue 1 LOK https://myschool.edu.ru/

COCTMHEHUS»
bubnuoreka

30 AMWHBI: METHJIAMHUH U aHUJINH 1 LOK https://myschool.edu.ru/
AMUHOKHUCIOTHI Kak aM(pOTepHbIE bubmmotexa

31 OpTraHUYECKUE COCAMHEHUS, UX 1 IIOK https://myschool.edu.ru/
Oouosiornueckoe 3HaueHue. [lenTuapt

1 benku kak npupoaHbie | bubnnorexa
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS IIOK https://myschool.edu.ru/

13 OCHOBHBIC TIOHATUS XUMHH | Bubnnorexa
BBICOKOMOJICKYJISIPHBIX COCIMHEHHI LIOK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a bubnmnoreka

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 HOK https://myschool.edu.ru/
[TnacTMacchel, Kayqyku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe HU(pPOBbIE

‘:;ln Tema ypoka Beero Konrpoabnbie IlpakTuueckue  00pasoBaTe/IbHbIE
padoThI padoThI pecypcbl
| XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs | bubnuorexa
KOH(HUTYpAIls ATOMOB LOK https://myschool.edu.ru/
[lepuoanueckuii 3akoH u [lepronuueckas bubanoreka
’ CHCTEMA XMMHYECKUX 31eMeHToB /JI. U. | IHOK https://myschool.edu.ru/
MenneneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB bubnuoreka
XUMHUYECKHUX DJIEMEHTOB U UX COSTUHEHUH 110 LOK https://myschool.edu.ru/
3 rpyIIaM U nepuojaam. 3HauyeHue |
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /.M. Meneneena B
Pa3BUTHU HAYKHU
Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€ bubnuoTeka
4 BU/IbI; MEXaHU3MBI 00pa30BaHUS KOBAIEHTHOM 1 LOK https://myschool.edu.ru/
cBs3u. BopopoaHas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD. bubnuoTeka
5 Crenenb okucaeHus. Bemecra | IHOK https://myschool.edu.ru/
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS
[TonsiTHe 0 nucniepcHBIX cucTteMax. McTuHHbIE bubnuoreka
6 Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10 1 LOK https://myschool.edu.ru/
BEILIECTBA B paCTBOPE
7 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuoreka




HEOPTaHNYCCKUX CO@,Z[HHCHI/Iﬁ. I'eneTnyeckas
CBs3b HCOPIraHUYCCKHUX BCUICCTB, Pa3JINYHbIX
KJI1aCCOB

Knaccudukanmst XaMUYeCKUX peakiivii B
HEOPraHMYECKOM U OpraHN4ecKOi XUMHUU.

LOK https://myschool.edu.ru/

bubnuoTeka
LOK https://myschool.edu.ru/

atomoB. O0mue hu3nyecKkue CBOWCTBa
METaJUIOB

8 3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMUYECKUX PEaKIUsIx
Cxopoctb peakiuu. OOpaTuMble peakiuu. bubnnorexa
9 XUMHUYECKOE PABHOBECHE IHOK https://myschool.edu.ru/
[TpakTudeckas padora Ne 1. «Bousiaue bubnuoteka
10 pa3IUYHBIX (DAKTOPOB HA CKOPOCTH HOK https://myschool.edu.ru/
XAMHYECKON PEAKIIUN»
OnekTponuTrueckas auccounanus. [lonstue o bubnnoreka
1 BoIopoHOM Tokazarene (pH) pactBopa. LOK https://myschool.edu.ru/
Peaxiiuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH. bubnnoreka
12 [TonsiTHE 00 351EKTPOIM3€E PACILIABOB U ITOK https://myschool.edu.ru/
pPacTBOpPOB COJEr
KontponbHas padoTa mo pazaerny bubnnorexa
13 «TeopeTHdecKue OCHOBBI XHMHUI» LOK https:/myschool.edu.ru/
Merauisl, ux nojoxenue B [lepuoguueckoit bubnuoreka
CUCTEME XMMHYECKUX A1eMeHToB /JI. U. ITOK https://myschool.edu.ru/
14 MeHnneneeBa 1 0COOEHHOCTH CTPOSHUS




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT

bubanorexa

15 . )
HANPSUKEHUi METAIITOB IIOK https://myschool.edu.ru/
XuMHUYECKUEe CBONCTBA BAXXHEHIIIMX METAJIIIOB bubnuoTeka
16 (HaTpuii, KaJIMH, KaJIbLIUMA, MarHuu, IIOK https://myschool.edu.ru/
AIIOMUHUI) U UX COEIMHEHUI
17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX bubnuorexa
COCHHEHHi IIOK https://myschool.edu.ru/
13 XUMHYeCKHEe CBOMCTBA IIMHKA, JKeae3a U UX bubnuoreka
COCHEHH IIOK https://myschool.edu.ru/
[TpakTuueckas pabota Ne 2. "Pemienue bubnnoreka
19 3KCTIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME LOK https://myschool.edu.ru/
«Metamibi»"
Hewmeramnsl, ux nonoxenue B Ilepuoanueckon bubnuoreka
20 CHCTEME XMMHYECKUX 31eMeHToB /JI. U. IHOK https://myschool.edu.ru/
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
Pu3nyecKne CBOMCTBA HEMETAIIOB. bubnuoteka
21 AmoTponusi HEMeTauIoB (Ha IpuMepe IHOK https://myschool.edu.ru/
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposia)
” XHUMHYECKUE CBOICTBA TAJIOT€HOB, CEPBI U UX bubmuorexa
COEHEHHi IIOK https://myschool.edu.ru/
” XuMHYecKue cBOWCTBa a30Ta, (pocodpa u ux bubnmorexka
T — IIOK https://myschool.edu.ru/
24 XHUMHYECKUE CBOMCTBA yIIIEpo1a, KPEMHUS U bubnnorexa

UX COeOUHEHUU

ITOK https://myschool.edu.ru/




[IpruMeHeHrne BaKHEUIIINX HEMETAVIOB U UX

bubanorexa

25 CoeMHEHMIT IIOK https://myschool.edu.ru/
O0o001IeHNe U CUCTeMAaTU3alus 3HAHUN T10 bubnmnoreka

26 teme «Hemeramaely». Beraucinenus mno IIOK https://myschool.edu.ru/
YPaBHEHUSM XUMHYECKHUX PEaKIMid U
TEPMOXUMHUYECKHE PACUEThI
[IpakTudeckas padora Ne 3. «Penienue bubnmnoreka

27 AKCIEPUMEHTAJIbHBIX 33/a4 110 TeEME IHOK https://myschool.edu.ru/
"Hemeranmsi"»
KonTponbhas pabota nmo Temam «MeTamib» u bubmuorexa

28 «HeMeTaIb IIOK https://myschool.edu.ru/
Heoprannueckue n opraHu4ecKrue KUCIOTHI. bubnuorexa

29 Heopranuveckue u opraHu4ecKue OCHOBAHUS LIOK https://myschool.edu.ru/
AmMoTepHbIe HEOpraHUYECKHEe U bubnnoreka

30 OpraHu4ecKHe coeMHEHUs. ['eHeTnueckas LOK https://myschool.edu.ru/
CBSI3b HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILECTB
Pons xumuu B 00ecrieueHUN SKOJIOTHYECKOM, bubnnoreka

31 SHEPreTUYeCKON U MUIIEBOI 0€30MacHOCTH, LOK https://myschool.edu.ru/
pPa3BUTHUU MEIUIIMHBI
[IpencraBiaenust 06 0OMMX HAYUHBIX bubnuoteka

32 MPUHIIUIIAX POMBIIIIEHHOTO MOTY4YEeHUS HOK https://myschool.edu.ru/
BaXKHEHIIINX BEIIECTB

bubnuoteka
33 YennoBek B MUPE BEIIECTB U MaTEPHAIIOB LOK https://myschool.edu.ru/
34 XHMHS U 300pOBbE YEIIOBEKA bubnuoreka




ILIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

10 KJIACC

Xumusa, 10 kmacc/ Tabpuwensa O.C., OOmecTBO ¢ OrpaHUYCHHOMN
oTBeTCTBEHHOCTBIO «JIPODAY»; AxnuonepHoe obmiecTtBo «l3maTenscTBO
«IIpocsemenne»

11 KJIACC

Xumust, 11 wmace/ Tabpuensn O.C., OOmectBoO ¢ OrpaHUYECHHON
oTBeTCTBEHHOCThIO «JIPODAY»; AxuuonepHoe oOmiectBo «3naTenbcTBO
«IIpocsemeHue

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumuss Metoamdeckoe mocodone — 0a30BbIH
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.CTlaopuensn, W.I'.OctpoymoB, «OOmas XuMHs B TecCTax, 3ajayax,
ynpaxHeHusix. 11 kimace» — M.: Jlpoda, 2023 rog.

3. O.CTla6puensn, IL.H.bepeskun, A.A.YmakoBa «Xumus 11 «kiacc:
KoHnTtposnbHbie 1 poBepouHbIe paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.

4. 0O.CTIabpuensn, I'.I'JIsicoBa, A.I'BBenmenckas «Xumus 11 kiacc:
Hacronphas kaura mis yuurens». Yacts 1 — M.: poda, 2019 rog.

5. O.CTIa6puensu, I'.I'.JIpicoBa, A.I'.BBemenckas «Xumus 11 xiacc:
Hacronbhast kaura mis yuaurens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.PemeroB, MN.I'.OctpoymoBa «3amaum 1o XUMHH H
crocoOrl ux pemenus» - M.: «Jlpoday», 2021rox.

7. B.I. JlenuncoBa «Xumus 11 knacc moypouHble IUIaHbl MO YYEOHHKY
O.C.TI'abpuensina, I'.I".JIsicoBoit» - Bonarorpam» Yuutens 2018roz.

8. M.A . Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.
Ok3ameH, 2019r.

9.9. O.C.T'abpuensi, N.I'.octpoyMoB «XUMHUUYECKUN IKCIIEPUMEHT B 1miKose 11
Kiaccy; - M.: [Ipoda. — 2019 ron.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET

10 KJIACC
http://window.edu.ru/
https://www.yaklass.ru/




https://uchi.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44

11 KJIACC

http://window.edu.ru/

https://www.yaklass.ru/

https://uchi.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
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