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MNOSICHUTEJIBHAS 3AITMCKA

[Iporpamma 10 XWUMHUUM Ha YypOBHE cpeaHero obOmiero oOpazoBaHus pa3paboTaHa Ha
ocHoBe ®PenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 o6pazoBannu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3ylbTaTaM oOcBOeHHUs ¢enepanbHO 00pa30oBaTeIbHOM MPOTrPaMMBbI
cpennero obmero obpazoanust (POIT COO), mpencraBieHHbix B DefepanibHOM TOCYIaPCTBEHHOM
oOpazoBatensHoM ctanaapre COO, c¢ yuérom Kounenmuu npenogaBaHus y4eOHOro IMpeaMera
«Xumusi» B oOpazoBarelibHbIX opranu3anusix Poccuiickoit ®epepannu, peaqu3yrolIUX OCHOBHBIE
oOpa3oBaTeNibHble NPOrpaMMbl, M OCHOBHBIX TMOJIOKeHUH «CTpaTeruu pa3BUTHUS BOCHHUTAHUSA B
Poccuiickoit ®enepaunn Ha nepuoa 10 2025 roga» (Pacnopsokenue [IpaButenscrsa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY TOJIXOJIOB K pPa3pabOTKe MpOTrpamMMbl MO XUMHUHU, K OINPEACICHUIO0 OOIIe cTpaTeruu
o0Oy4deHHs, BOCIIUTAHUS U Pa3BUTUS O0y4aIOUINXCs CPEACTBAMH y4yeOHOro npeamera «XuMus» st 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBMIHM KoHIentyaidbHble mnosoxkeHuss dPrOC COO o
B3aMMOOOYCIIOBICHHOCTH LeJeH, coJep>KaHusi, pe3ylbTaToB OOydeHus H TpeOOBaHUM K YpPOBHIO
[OJTOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHHUE, IMOJIydaeMO€ BBITYCKHUKaMHU OO0IIe00pa3oBaTeIbHON OpraHU3alllu,
SBISICTCS HEOTHEMJIEMON dYacTblo uX oOpa3oBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM STArioM
peanu3alnuy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH, MPUCYIIUX [ETOCTHON
CUCTEME XMMMUYECKOTo 00pa3oBaHus. OTH IIEHHOCTU KacaroTCsl IO3HAHUS 3aKOHOB IMPUPOJBL,
dbopMUpOBaHUS MUPOBO33PEHUS U OOIICH KyJIbTYyphl YEIOBEKA, a TAKKE IKOJIOTHUYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3J0pOBbIO U MpPHUPOAHON cpene. Peanmusyercss Xxumuyeckoe o00pazoBaHue
00y4aronuxcsi Ha YPOBHE CPEAHEro 001Iero o0pa3zoBaHus CpeACTBAMHU YU€OHOTO MpeaMeTa «XUMHUS,
coJiepKaHne M MOCTPOCHUE KOTOPOTO OIPEJIENICHBI B TPOrpaMMe 10 XUMHUH C YIETOM crienn(hUKu HAyKH
XUMHH, €€ 3HaUEHUS B MO3HAHUU MPUPOABl U B MATEPHAIBHON KU3HU OOIIECTBA, a TaKXKe C Yy4ETOM
o0LIMX LIeJe U MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIEro
obpazoBanus B Poccuiickoii @enepamnuu.

XUMHSL Kak 3JIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HUIPAeT OCO0YyI0 pojib B COBPEMEHHOMU
UBUJIM3AI[MH, B CO3/JIaHUM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHT CBOM BKIJIaJ B
(GopMUpOBaHNE pPAllMOHAIBHOIO HAYyYHOTO MBIIUIEHUS, B CO3/IaHHUE LEJIOCTHOIO IPEACTaBICHUS 00
OKpY’KalolleM MHUpe Kak O eIMHCTBE MPUPOAbI U YeJIOBEKa, KOTOpoe GOpMHUPYETCsl B XUMUU HAa OCHOBE
MOHMMAaHHUS BEIIECTBEHHOI0 COCTaBa OKPYKAIOILIET0 MHUPA, OCO3HAHUSI B3AUMOCBS3H MEX]y CTPOSHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU O0JIACTSIMUA IPUMEHEHHSI.

TecHO B3aMMOAEHMCTBYS C JPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja HEOTbEMJIEMOM
YacThI0O MUPOBOM KYJbTYpPbI, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TpyJda M >KU3HM KaKJOro YiieHa
oOmiectBa. CoBpeMeHHass XMMMsI KaK HayKa co3uJaTelibHas, Kak HayKa BBICOKMX TEXHOJOTHI
HalpaBjieHa Ha pelleHHe INI00aNbHBIX MPOOJIeM YCTOMYMBOIO pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCcKOM, MUILEBOH, SKOJIOTHUECKON 0€3011aCHOCTH U OXPAHBI 3710POBbSL.

B coorBeTcTBMM C OOIIMMU LEISIMU M IPUHIMIIAMU CPETHETo 00IIero oopa3oBaHus COAEpIKaHUE
npeamera «Xumus» (10—11 knaccel, 0a30BbI ypOBEHb U3YUEHUs1) OPUEHTHPOBAHO MPEUMYIIECTBEHHO
Ha  OOLIEKYJIbTYPHYIO  TMOATOTOBKY  OOydYaloImUXCs, HEOOXOOUMYIO UM  JUIs  BBIPAaOOTKH
MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOIO BKJIOYEHHUS B JKU3Hb COLUYMA, IPOJIOJIKEHUS
00pa30BaHus B pa3IMYHbIX 00J1aCTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  rpeaMera «XUMHs» SBISIOTCS 0a30Bble Kypchbl — «OpraHnyeckass XUMHs» U
«O0mas W HeopraHuveckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHHsI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI1 HAYKHU: CUCTEMa 3HAHHM 110 HEOPraHUYECKOW XUMHH (C BKIOYEHHEM 3HAHUN U3 001Ieit
XMMHH) U OpraHndeckod xumuu. POpMHpPOBAaHUE AAHHOM CHCTEMBbl 3HAHUN MPHU M3YyUYEHUH MHpeaMeTa
o0ecreunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3usl BEIIECTB HA OCHOBE OOIMX MOHSTUH,
3aKOHOB U TEOPHUI XUMUH.

CrpykTypa coaepkanusi KypcoB — «Opranndeckast Xumusi» u «O011as 1 HeOpraHUIecKass XUMHUSDH)
chopMHpoBaHa B IMpOrpaMMe IO XMMHUM Ha OCHOBE CHCTEMHOIO MOJX0/a K M3YYEHUIO Yy4eOHOro
MaTepuaia U OOYCIIOBJIEHAa HCTOPUYECKHM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHI Ha ONpeaenEéHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE



KJIACCUYECKOU TEOPUU CTPOCHUSI OPTaHMUYECKUX COCIMHEHUH, a TaKKe HAa YPOBHE CTEPEOXUMHUUECKUX U
AJICKTPOHHBIX TPEJCTABICHUNH O CTpoeHHMH BemecTB. CBeleHHs 00 HM3ydaeMbIX B Kypce BEIIECTBax
JAIOTCSl B Pa3BUTUU — OT YTIICBOJIOPOJIOB JIO CIOKHBIX OMOJIOTHYECKH aKTHBHBIX coelnHeHui. B xypce
OPraHWYECKOH XHWMHHM TIOJYYalOT pa3BUTHE CPOPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHUs MTEPBOHAYAIBHEIC TIPEJICTABICHUS O XUMUYCCKOU CBSI3H, KIACCU(DUKAIIMOHHBIX MTPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHMS, O XUMUYECKOW PEAKIUU.

[To HOBBIM YTJIOM 3peHUs B IpeaMeTe «XUMHs» 0a30BOTO YPOBHS paCCMATPUBACTCS U3YUCHHBIN
Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs TCOPETUUCCKUN MaTepral U (PaKTOIOTHYECKHUE CBEICHHS O
BEIIECTBAX M XMMHYECKOHW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeoOpraHudecKas XUMUsSD)
00ydJaronmMcs TMPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHUE IEPUOAMYECKOTO 3aKOHA C
00IIETeOPETUUECKUX M METOJIOJOTHYECKUX MO3UIMM, TIyOXe MOHATh HCTOPUYECKOE H3MEHEHHUE
(GYHKIIMA 3TOTO 3aKOHA — OT 0000IIA0IIEH 10 OOBSICHSIONICH U MPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUMKA O BaXKHEWIHMX BEIIECTBAX, MX COCTAaBE, CTPOCHUHU, CBOMCTBAX U
NPUMEHEHNH, a TaKKE€ O XMMHUYECKUX PEAKUMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonssercd B Kypcax 10 u 11 xiaccoB aeMeHTaMu CoJiepKaHusl, UMEIOLIMMU KYJIbTYpPOJIOTUYECKUN U
MPUKIATHON XapakTep. DTU 3HAHHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XHMHUU C JPYTUMHU
HAayKaMH, PACKPBIBAIOT €€ poJib B TIO3HABATEIBLHONW M TMPAKTUYECKOW JACSITEIHPHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHUS K IMPOIIECCY TBOPUYECTBA B O0JIACTU TEOPUU U MPAKTHUECKUX
NPWIOKEHUH XUMHH, TIOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCS B OOMIECTBEHHO W JUYHOCTHO
3HAYMMBIX TTPOOJIeMax, CBI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATh HHPOPMAIIUIO U TIPUMEHSTH €€
JUTISL TIOTIOJTHEHUS! 3HAHUM, pPEIICHUs MHTEIUICKTYaJIbHBIX M SKCIEPUMEHTAIBHBIX HCCIEI0BATEIIbCKUX
3anad. B nenom copepxanue yueOHOro npeamera « XuMus» TaHHOTO YPOBHSI U3YUEHUSI OPUEHTUPOBAHO
Ha (hopMHpOBaHUE y 00YUAIONIUXCS MUPOBO33PEHUYECCKON OCHOBBI JIUIsl TOHUMAHUS (QUIIOCOPCKUX HIICH,
TaKUX KaK: MaTepHalbHOE EIWHCTBO HEOPTraHHMYECKOTO U OPraHu4eckoro Mupa, 00YCIOBICHHOCTH
CBOMCTB BEIIECTB HMX COCTaBOM HW CTPOCHHEM, TI03HABAEMOCTh MPUPOJHBIX SIBICHUU MYTEM
OKCIIEPUMEHTa M PEIICHHUS MPOTUBOPEUMH MeEXAY HOBBIMU (akTaMH U TEOPETHUECKUMU
MPEANOCHUIKAMHU, OCO3HAHHME POJIM XMMHH B PEHICHUH JKOJIOTMYECKHX MpoOJeM, a Takke mpodiem
cOepeXeHHs SHEPTeTUYECKIX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEepHAIIOB.

B mnnane pemieHus 3agad BOCHUTAHUS, PAa3BUTHS U COLMAIM3AIUU OOYYAIOUIUXCS TPUHSATHIC
IporpaMMoil MO XUMHUU TMOAXOAbl K OIPEACIICHUIO COJEpPKaHUS UM TIOCTPOEHUs MpeaMeTa
peaycMaTpuBalOT (GOPMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX IEHCTBUN, UMEIOIMIMX 0a30BO€ 3HAUYCHHE
JUTSL pa3NIMYHBIX BUAOB JIEATEIBHOCTH: PELICHUS TpoOieM, MoKcKa, aHanu3a u 00paboTku nHpopMaluu,
HEOOXOAMMBIX [IJIi TPHOOPETEHHUs OIbITa MPAKTUYECKOW U HCCIENOBATEIHCKON JeATEIbHOCTH,
3aHMMAIOIICH BaXKHOE MECTO B MIO3HAHUN XUMUH.

B npakTtuke npenomaBaHusi XMMUH KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK W Ha
YpOBHE CpeIHEro 00Iero oOpa3oBaHMsl, IPH OMPEICIIEHUU COJAEPKATENbHON XapaKTepUCTHKHU Iienei
M3y4YeHUs] TpeaMeTa HalpaBlIeHWEeM TIEPBOCTEIICHHOW 3HAYUMOCTH TPAJUIIMOHHO TPU3HAETCS
dbopMUpOBaHHE OCHOB XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTHUECKOM
NeSTeTLHOCTH YeJIOBEeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOHM KyIbTypbl. C METOAMYECKON TOUKH
3pEHMs TAKOM MOJIXO0/ K ONIPEAEICHHUIO 1IeJIel U3yUeHUs IPeAMETA SIBISETCS BIIOJIHE ONPABIaHHbBIM.

CoriacHo TaHHOW TOYKE 3pPEHUS TJIaBHBIMHU LETSIMU U3YYEHUS MpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBIsAIOTCS:
dbopMHpPOBaHHE CHCTEMBbl XUMUUYECKHX 3HAHWUN KaK BaKHEWINIEH COCTABISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIFOYEBBIC MOHATHUS, (DyHIaMEeHTaIbHbIC 3aKOHBI M TEOPUU
XUMHHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHME M TIOHMMAaHHE CYIIHOCTH JOCTYIHBIX O000O0IIeHHI
MHPOBO33PEHUYECKOIr0 XapaKkTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHMUS;
dbopMHpOBaHNE W PA3BUTHE TMPEACTABICHUN O HAYYHBIX METOJIaX TMO3HAHUS BEIIECTB M XUMHUYECKHX
peaxiuii, HeOOXOUMBIX ISl MPUOOPETEHUS YMEHUN OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUYECKHIX
SIBJICHU, UMEIOIINX MECTO B IPUPO/IE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HU;
pa3BUTHE YMEHUH H CHOCOOOB JESITENbHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U OOBSICHEHHEM
XUMHYECKOTO IKCTIEPUMEHTA, COOJIFOICHUEM TTpaBmil 0€30MMacHOT0 OOPAIIEHUSI C BEIIECTBAMH.

Hapsiny ¢ »Tum, copepskarenbHas XapaKTepUCTUKA Ielled W 3a7ad HM3y4eHUs IpeIMera B



nporpaMMe Mo XMMHH YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMHM IPUOPUTETAMH B
cucTteMe cpemHero oomero ooOpasoBaHus. CerojHs B TpENoJaBaHUM XUMHH B OOJbIIEH CTETICHU
OoTHaéTCsl MPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJEpKaHHs OOydeHUs, OpUEHTHPOBAHHOW Ha
HOJrOTOBKY BBITYCKHHKA 00I1€00pa30BaTeNbHOM OpraHM3aluy, BIAJCIOLIEro He HaOOpOM 3HAHWM, a
(GYHKIMOHATIBHON T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU W YMEHHMSIMM aKTHBHOTO IMOJyYCHHS 3HAHUN H
IPUMEHEHUS UX B PEANbHOM KU3HU JUIsl pELICHUs] IPAKTUYECKHX 3a/1a4.

B cBsi3u ¢ 3TUM mpu HM3YyYEeHUH TpeaMeTa «XUMHUS» TOMUHHUPYIOIIEe 3HAYeHHE NpPUOOpeTaroT
TaKue LIeIH U 337a4M, KaK:

ajanTanusg OOydYalOMIMXCSl K YCJIOBUSIM JWHAMHYHO pPa3BUBAIOLIETOCS MHUPA, (OPMHPOBAHUE
UHTEJUIEKTYyaJbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHATHIO TPAaMOTHBIX pEIIEHUH B KOHKPETHBIX IKM3HEHHBIX CHTYalLlUsX,
CBSI3aHHBIX C BEIIECTBAMM U MX IIPUMEHEHUEM;

dopmupoBaHre y 00yYaroIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBHIX KOMIIETEHIUH), MMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE JUIs pa3IMUHBIX BUIOB IEATEILHOCTHU: PELICHUs Ipo0eM, OUCKa, aHaIu3a 1
00paboTku nHpOpPMALUK, HEOOXOIUMBIX JUIS MIPHOOPETEHHUS OMBITA JESITEILHOCTH, KOTOpas 3aHUMAeT
Ba)XHOE MECTO B MO3HAHMM XUMMH, A TAKXKe Ul OLICHKM C MO3MLMN HKOJOTMYECKOM 0e30macHOCTH
XapakTepa BIMSHMS BELECTB U XUMUYECKUX IIPOLIECCOB HA OPIaHU3M UY€JIOBEKa U IPUPOAHYIO CPELY;

pa3sBUTHE II03HABATENIbHBIX MHTEPECOB, MHTEIUICKTYalbHbIX M TBOPYECKUX CIOCOOHOCTEH
00y4aromuxcst: CHOCOOHOCTH CaMOCTOSATENBHO MPHOOPETATh HOBBIC 3HAHHS MO XUMHUHU B COOTBETCTBUH
C KM3HEHHBIMHU IOTPEOHOCTSMH, HCIOJIb30BATh COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJOTUU [UIs
MIOWCKA ¥ aHAIN3a y4eOHOM W HAYyIHO-TIOMYJISIPHONH HHPOPMALIMU XUMHUECKOTO COJICPKAHMUS;

dopMHpoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS AaCCOLMATHBHOIO M JIOIMYECKOI'O MBIIUICHUS,
HaOJII01aTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, MIPH
IUTAHUPOBAHUHU U NPOBEJCHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJarommxcsi yOeKIEHHOCTH B T'YMaHHCTUYECKON HAINpaBICHHOCTH XUMHUH, €€
BO)XHOH POJIM B PELICHUU IIIOOATBHBIX MPOOJIEeM PalMOHAIBHOTO HMPUPOAONOIb30BAHNUS, MOMOIHEHHS
PHEPreTUUECKUX PECYPCOB U COXPAHEHUS IPUPOAHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OepeKHOro OTHOIIEHUS K IPUPOJE U CBOEMY 3/I0POBbIO, a TAKXKe MPUOOPETEHUS OIbITa UCIIOIb30BAHUS
MOJTYYCHHBIX 3HAHWW JUISl MPUHSATHS TPAMOTHBIX PEHICHUH B CHUTYAIMsIX, CBS3aHHBIX C XUMHUYECKUMHU
SBJICHUSMU.

B yuebHOM m1ane cpeaHero o0iero oo0pa3oBaHus NPeaMET «XHUMHUsD» 0a30BOr0 YPOBHSI BXOJUT B
cocTaB npenMeTHOM obnactu «EcTecTBeHHO-HAyYHbIE TPEIMETHI».

OO61ee yKcno 4yacoB, OTBEAEHHBIX JUISl U3yYEHUSI XMMHH, Ha 0a30BOM YpOBHE CPEJHEro OOIIero
oOpa3oBanus, coctaBiseT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Henemo), B 11 kiacce — 33 yaca (1
4yac B HEJIEIIO).

COJAEPXAHUE OBYYEHUSA

10 KJIACC
OPTAHUYECKASA XUMUA
Teopernyeckre 0OCHOBbI OPraHUYeCKOH XUMHHU
IIpenmer  opraHMyeckoW  XMMHM: €€  BO3HMKHOBEHHE,  pa3BUTHE U 3HA4YCHUE

B IIOJYyYECHHH HOBBIX BEIIECTB M MAaTEPHAIOB. T€OpHs CTPOCHHsI OpPraHUYECKHUX COECIMHEHHM A.
M. BytnepoBa, €€ ocHoOBHble moOJOXKeHUA. CTpyKTypHble (OpPMYJIbl OPraHMYECKUX BEIIECTB.
FOMOJ’IOFI/ISI, HU30MCEpHs. XnMnyeckas CBSI3b B OpraHN4YCCKUX COCAMHCHHUAX — OAWHAPHBLIC M KPATHBIC
CBSI3H.

[IpencraBienne o KiaccuPUKaUU OpraHUYecKux BemiecTB. HomeHknaTypa opraHumyeckux
COEMHEHUH (CHUCTeMaTHuecKas) W TPUBHAJIbHBIC Ha3BaHMs BAXXHEWIIMX NpEACTaBUTENEH KIIacCoB
OpTraHNYCCKUX BEIICCTB.

OKCHEpUMEHTAJILHBIE METOJbl M3YYEHUS BEIIECTB M WX MPEBPAIICHUN: O3HAKOMIIEHHE C
o0Opa3llaMu OpPraHMYEeCKUX BEIIECTB W MaTepuaJaMd Ha HUX OCHOBE, MOJEIMPOBAaHHE MOJIEKYI
OpPraHUYeCKUX BEIIECTB, HAOIIOJAEHUWE M OMHCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB MIPU HarpeBaHUU (TJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHE).

Yraesoaopoabl




AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psia. MeTaH U 3TaH — IpoCTeiIlINe PeICTaBUTENN
QJIKAHOB: (M3UYECKHE M XUMHUYECKHE CBOMCTBA (pEeakLMU 3aMELICHHs U TOPEHHUs), HaXOXKJIEHUE B
IIPUPOJE, MOJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKMH psA. OTWIEH W IPONMIEH — MPOCTEHIINe
NpPEACTaBUTENIM  AJKCHOB: (U3MYECKHMEe W XHMHUYECKHE CBOICTBa (peakuuu THUIPUPOBAHMUS,
rajJloreHUPOBAHUS, TUApaTallui, OKUCICHHS U TIOJMMEPU3alliK ), HOJTyYSHHE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u metunOyraguen-1,3: crpoeHue, BaXHEHIINE XUMHUUECKUE CBOICTBA
(peaxuust nonumepusanun). [lonyueHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKHHM psaa. ALETHWIEH — IMPOCTEHIIMM
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHE, (U3MUECKUe U XMMHUYECKME CBOMCTBAa (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALUN, TOPEHUS ), IOJIyUEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (QU3MUECKME M XUMMYECKHE CBOMCTBa (peakuuu
raJoreHUpPOBaHMs U HUTPOBAHU), OIy4YeHUE U IpUMeHeHue. Tonyon: cocmas, cmpoenue, usuieckue
U Xumuyeckue — COUCMSBA  (peakyuu  2al02eHUPOGAHUS U  HUMPOBAHUs),  NONYUeHue U
npumernerue. TOKCUYHOCTb apeHOB. [ eHeThYecKas CBA3b MEXKIY YIVIEBOJOPOJAaMU, IPUHAICKALUMU K
pa3IM4YHBbIM KJIaccaM.

[TpupoaHbIe UCTOYHUKH YTIAeBOAOPOA0B. [IprponHeiii ra3 u monytHble HeQTsIHBIE Ta3sl. HedTh u
e€¢ mpoucxoxaeHue. CnocoObl nepepabOTKM He(TH: MEperoHka, KpPEeKUHI (TepMHUYECKUil,
KaTaJIMTHYECKuil ), muponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B MIPOMBIIICHHOCTH U B
6b1TY. KaMeHHBI yrojib U IPOAYKTHI €ro nepepaboTKH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YYEHUs BEIIECTB W UX MpEBpalllEeHUuN: O3HAKOMJIEHHE C
o0Opa3aMu IjactMacc, KaydykKoB M pe3uHbl, Koiuiekuuu «Hedtb» u «Yronb», MoaennpoBaHue
MOJIEKYJI YIJIEBOJIOPOJOB U TajOr€HOIPOU3BOJIHBIX, MPOBEIECHUE IPAKTUYECKON pabOThl: MOITY4YEHUE
JTUJIEHA U U3yYEHUE €T0 CBOMCTB.

Pacuérnble 3a1aun.

Bbruucnenuss no ypaBHEHUIO XHMHYECKOH peakiuu (Macchl, 00bEMa, KOJIUYECTBA HUCXOIAHOIO
BEIIECTBA WJIM MPOJYKTa PEaKLUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WJIU NPOYKTOB PEaKIUH).

Kucaopoacoaep:xaimme oprannyeckue coeIMHEHUs

[TpenenpHble OJHOATOMHBIE CIUPTHI. METAaHOT M 3TaHON: CTPOCHHE, (PU3NUECKUE U XUMHUECKUE
CBOMcTBa (peakuMM C aKTUBHBIMH METajllaMH, TaJOI€HOBOJOPOJaMH, TOpPEHHE), HPUMEHEHHUE.
BonoponHeie cBA3M MEXIy MOJIEKYJIaMHM CHUPTOB. JlelicTBME METaHOIA W 3TAaHOJIIAa Ha OPraHu3M
YEIJIOBEKA.

MHoroaToMHble CHUPTHI. DTHIEHTIUKOIb M TIHULEPHH: CTpOeHHe, (pu3nyeckrue U XUMHUYECKUe
CBOICTBa (B3aMMOJEWCTBHE CO IIEIOYHBIMU METAJUIAMM, KAU€CTBEHHAs peaklMsi Ha MHOTOAaTOMHBIE
cnupThl). JlelicTBUE Ha OpraHu3M uenoBeka. [IpuMenenne rmnepruHa u STUIICHIJINKOIIS.

@DeHo: CTPOCHHE MOJIEKYNbl, (U3NYECKUE M XUMHUYECKHE CBONCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue penona.

Anpaeruapl U kemonvl. PopManbAeruj, aleTaabJeru: CTpoeHue, (PU3NYecKue U XMMHUYECKHe
CBOWCTBA (peaklUu OKHCICHMS M BOCCTAHOBJIEHHUS, KadeCTBEHHBIC pEAKLMHU), TOJIyuYeHHE MU
IPUMEHEHUE.

OfHOOCHOBHBIE TpeneibHble KapOOHOBBIE KHCIOTHl. MypaBbUHAs W YKCYCHas KHCIIOTHI:
CTpoeHHe, (U3NYECKHe W XUMHUYECKHe CBOIcTBa (CBOMCTBa, oOlIMe Ui Kjacca KHUCIIOT, PeaKIus
sTepuUKaINN), TOJTyYeHne U npumMeHenue. CTeapruHoBast U OJEUHOBAs KUCIOTHI KaK MPEICTaBUTENN
BBICIINX KapOOHOBBIX KMCIOT. MbljIa KaK COJIM BBICIINX KapOOHOBBIX KHUCJIOT, X MOIOIIEE AeHCTBUE.

Crnoxnble 2pUpBl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MApPOIN3 CIIOKHBIX 3pupoB. Kupsl.
I'mnponus xupoB. [Ipumenenne xupos. buosornueckas posib )KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKalus YriaeBOJOB (MOHO-, IU- W monucaxapuiel). [nokoza —
npocTeHInid MOHOCaxapu: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI, (PM3MUECKHe U XMMHYECKHE CBOMCTBA
(B3aumoneiictBue ¢ ruapokcunoMm meau(Il), okucinenne amMMuadyHbIM pacTBopoM okcuja cepebdpa(l),
BOCCTAHOBJIEHHE, OpO’KEHUE TIIIOKO3bI), HAX0XKJIEHUE B MPHUPOJE, MPUMEHEHHE, OMOJoru4ecKasi poJb.
®dorocunres3. pyKkTo3a Kak U30Mep TIIFOKO3BI.




Kpaxman u wemtono3a kak MNOpuUpojHble mnojiuMepbl. CTpoeHHE Kpaxmayia M IeJUTIOJIO3bI.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs PeakIusi C HOJO0M).

OKCIIepUMEHTaIbHBIC METO/Ibl M3YUEHHUS BEUISCTB U WX MPEBPAIICHUN: IPOBeIeHNEe, HAOII0IeHUE
U OMNHCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIUH OJTHOATOMHBIX
cnupToB (okucieHue »sTtaHosa oxcugom wmenu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBHUE
rnepuHa ¢ rungpokcugom menu(ll)), anpnernnoB (okuciIeHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u rugpokcunom menu(Il), B3aumoselicTBre kpaxmana ¢ HOJOM), MPOBEICHUE MPAKTUUECKOM
paboThI: CBOICTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHeble 3aaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO
BEIIECTBA WJIM MPOJYKTa PEaKLUU 10 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 MCXOJHBIX
BEIIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozepiKalie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHUCIOTBl Kak aM(OTepHble OpraHHuYecKkue coequHeHus. PU3ndyeckue U XHUMUYECKUE
CBOMCTBAa aMMHOKHCJIOT (Ha MpUMepe TIIMIMHA). buonornyeckoe 3HaueHne aMuHOKHUCIIOT. [lenTuabt.

benku xak mpupojiHbIe BHICOKOMOJIEKYISIpHbIE coeuHeHus. [lepBuyHas, BTOpu4Hasi ¥ TpeTUYHAs
CTPYKTYypa 0eskoB. XMMUYECKHUE CBOMCTBA OCIKOB: TUAPOJIN3, JeHATYpallrs, KaUeCTBEHHbIC PEaKIIMK Ha
OenKu.

DKCIIEpUMEHTATbHBIC METO/bI U3YUEHHUs BEIIECTB M UX MPEBPAIICHUM: HAOIIOJCHUE U ONUCAHUE
JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalus OSJIKOB MPU HArpEeBaHUH, LIBETHBIE PEAKIIUU OEITKOB.

BroicokomoieKy/JIIpHBIE COeINHEHUs

OcHOBHBIE TOHATHS XHMHUU BBICOKOMOJICKYJSPHBIX COCOUHEHUI: MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPEIHSIs MoJIeKyispHas macca. OCHOBHBIE METOJIbI
CUHTE3a BRICOKOMOJIEKYJISIPHBIX COCTUHEHUH — MOTUMEPU3aIHsl U MOJIUKOHICHC Al

OKCIIEPUMEHTAIbHBIC METOIbl HM3YYEHMs] BEHIECTB W WX NPEBPAIICHUA: O3HAKOMIICHHUE C
o0pa3iamMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MeXnpeAMETHBIE CBSI3H.

Peanuzamusi MeXNpeIMETHBIX CBSI3€M MpPU H3YYeHUU opranuyecko xumuu B 10 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W MOHSTHH,
SABJISIFOUIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OOmre ecTeCTBEHHO-HAyUHbIE TOHATHS: SBJICHHE, HAy4YHBIM (DAaKT, TUMOTE3a, 3aKOH, TEOpPHs,
aHaM3, CHHTE3, Kiaccu(uKalus, TMepUOJUYHOCTh, HAOMIOIEHUE, W3MEPEHHUe, JKCIEPHUMEHT,
MO/JIEJTUPOBAHUE.

®du3nka: maTepusi, SHEprus, macca, aroM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBEHbD,
BEII[ECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHME BEIIECTBa, (PU3UUYECKHE BEIMYMHBI U CAMHUIIBI WX
MU3MEPEHHUSL.

buonorust: knerka, opraHusM, Ouocdepa, oOMeH BelIeCTB B oOpraHusme, (HOTOCHUHTES,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OEMKU, YIIeBOIBI, KHUPHI, (PepMEHTHI).

["'eorpadusi: MuUHeEpasbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOMIAEMBbIE, TOIIJIUBO, PECYPCHI.

TexHONMorusl: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MWUTAaHUS, MOIOIIME CPEACTBA,
JIEKAPCTBEHHBIE M KOCMETHYECKHUE TIpermaparbl, MaTepHabl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHNYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHHU

XuMu4ecKkui anemMeHT. AToM. Sapo aToma, U30TOMBI. DIEKTPOHHAST 000JI0YKA. DHEPTETHICCKUE
YPOBHM, MOIYpPOBHU. ATOMHBIE oOpOuTanu, s-, p-, d- snemeHTbl. OCOOEHHOCTH paclpeeneHus
JJIEKTPOHOB 1O OpOUTANsIM B aTOMax »JJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. ODIJIEKTPOHHAS
KOH(UTrypalus aTOMOB.

ITepnonnueckuit 3axkoH n Ileproguueckas cucrema xumuyeckux siaeMeHToB [[. Y. Menneneesa.
CBs3p nepuoanueckoro 3akoHa u [lepuonnyeckoit cucremsl xumuueckux snemeHToB J1. . Menneneesa



C COBPEMEHHOW Teopueill CTpOeHUss aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHMMHUYECKUX
JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX M CIOXKHBIX BEIIECTB IO IpyNIaM M NepHoaaM. 3HaueHHUe
IIEPUOIUYECKOr0 3aKOHA B PA3BUTUM HAYKH.

Crpoenue BemecTBa. XUMHUYecKas CBsI3b. BUbl XUMUUECKOM CBSI3U (KOBaJICHTHAs HEMOJIAPHAS U
NOJISIpHAs, WOHHAs, MeTaJindeckasl). MexaHu3Mbl 00pa30BaHHUS KOBAJICHTHOW XWMHUYECKOW CBSI3U
(oOMeHHBIN U TOHOPHO-aKLEeNnTopHbIN). BogopoaHas cBs3b. BaneHTHOCTh. DIeKTPOOTPULIATEIBHOCTD.
Crenenp okucieHus. MIoHbI: KAaTUOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHsA. 3aKOH IIOCTOSIHCTBA COCTaBa
BeulecTBa. TUIBI  KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa BEIIECTB OT THIIA
KPUCTAJZIMYECKON PEIIETKU.

IlonsiTe O nucnepcHbIX cucrteMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas nois
BEIECTBA B PaCTBOPE.

Knaccugukanuss HeopraHumueckux coenuHeHuid. HoMeHKmaTypa HEOPraHMYECKHUX BEIECTB.
['eHeTnyeckas CBSA3b HEOPraHUYECKUX BEILECTB, IPUHAUICKAIINUX K PA3IINYHBIM KIIACCAM.

Xumuueckass peakuus. Kiaccuuxanus XUMHYECKMX peakUMid B HEOPraHMYECKOW U
OpPraHUYECKON XUMHUU. 3aKOH COXPAHEHUs MAcCChl BELLIECTB, 3aKOH COXPAaHEHUS U IPEBPAILECHUS YHEPTUU
IIPU XUMHYECKUX PEAKIMIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuuyHbIX (akropoB. OOpaTumble peakLuu.
Xumudeckoe paBHOBecHe. DaKTOPHI, BIMAIONIME HA COCTOSTHUE XMMHYECKOro paBHOBecus. lIpuHiun
Jle Ilarense.

OnexrponauTrueckas auccoruanys. CuiabHble U cinalble 37eKTpoauThl. Cpena BOIHBIX pacTBOPOB
BELIECTB: KUCJIasd, HEUTpaIbHasl, HIEI0OYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKcliepUMEHTAIbHbIE METO/bl M3YYEHMs] BEIECTB M UX MPEBPAIICHUMN: JEMOHCTpAIus TaOIuIl
«Ilepunoguyeckas cucremMa xumudeckux onemeHtoB [l WM. MenpeneeBa», wusydeHue Mojeneu
KPUCTAJTIMYECKUX PELIETOK, HaboAeHNe
U OIMCaHUE JEMOHCTPAIMOHHBIX M JaOOPAaTOPHBIX OMNBITOB (Pa3jIOKEHHE NEpPOKCHIa BOJAOpOJA B
IIPUCYTCTBUM KaTalM3aToOpa, ONPENEICHUE CPEeAbl PaCTBOPOB BEILIECTB C IOMOILBIO YHHUBEPCAIBHOIO
UHAMKATOpa, peaklud MOHHOro oOMEHa), NMPOBEACHHUE MpaKTHUEeCKON paldoThl «BiusHHE pa3ivuHBIX
(akTOpPOB Ha CKOPOCTh XMMUYECKON pEaKIm.

Pacuérneble 3aaum.

PacuéTel 10 ypaBHEHMAM XUMHUYECKHUX PEAKUUH, B TOM YHUCIE TEPMOXUMHUYECKHUE DPACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBas I0JIsI BEIIECTBAY.

Heopranunveckasi Xumus

Hemeramnsl. Ilonoxxenue HemetamioB B Ilepuonnyeckoll CUCTEME XMMHUYECKHX 3JIEMEHTOB /JI.
1. MenneneeBa 1 0COOEHHOCTH CTpOEHUS aToMOB. Pu3nyeckue CBONCTBA HEMETAUIOB. AJIOTPONUS
HEMeTaJUIOB (Ha IpUMeEpPE KUCIopoaa, cepsl, hocdopa u yriepoaa).

XUMHUECKHE CBOMCTBA BaKHEHIIMX HEMETAJIOB (Trajlore€HoB, Cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUH (OKCHUJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COEIMHEHUI).

IIpuMeHeHne Ba)KHEHUIINX HEMETAJUIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenune MmeramioB B Ilepmoandeckoil cuUCTEME XUMHUYECKHX JJ€MEHTOB /JI.
W. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX OOOJOYEK aTroMoB MerauioB. OOmue
¢busndeckue cBoiicTBa MeTauioB. CIUTaBbl METAIIJIOB. DJIEKTPOXUMUYECKHUM P HANTPSHKEHUH METAIIIOB.

XUMUYECKUE CBOMCTBA BaKHEHIIMX METAUIOB (HATPHUH, KalWW, KalblUH, MarHui, aJrOMHHHIA,
LUHK, XPOM, KeJle30, MEJIb) U UX COCAMHEHUH.

O61me cocoObl moyyeHust MeTayuioB. [IpuMeHeHne MeTaliioB B ObITY M TEXHUKE.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHUS BEIIECTB M WX NPEBPALICHUN: W3yYEHUE KOJUIEKIIHH
«MeTtauibl U CIIaBb», 00pa3lloB HEMETAJUIOB, PELICHHE SKCIEPUMEHTAIBHBIX 3a]a4, HaOoeHUE U
ONMCAaHNE JIEMOHCTPAIIMOHHBIX M JaOOPATOPHBIX OIBITOB (B3aUMOJIEHCTBUE THAPOKCUAA ATIOMUHHS C
pacTBOpamMH KUCJIOT U LIEJI0UEH, KaYECTBEHHBIE PEAKIIMH HA KATUOHBI METAJUIOB).

PacuérHble 3a1aun.




Pacuérel Macchl BemecTBa Wi 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce MU
00bEMY OJIHOTO W3 YYacCTBYIONIMX B PEAKIUM BEIIECTB, pacdy€éThl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMHU, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xumum B oOecrie4eHUH SKOJIOTUYECKOH, HHEPreTUYECKOM M MUIIEBOH Oe30MacHOCTH,
pa3BUTUU MeAULUHBL. [ToHSATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUUECKHUX PEAKIIHM.

[IpencraBiaenus 00 OOMmMX HAYYHBIX MPHUHLUUIAX MPOMBIIUICHHOTO TMOJXYYEHUS BaKHEHIINX
BEIIIECTB.

UenoBek B MHpE BEHIECTB W MaTE€pHUajOB: BaXHEUIIME CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuanbl JJs SJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAJIbHBIC YI00pEHUsI.

XuMHS U 370pPOBbE UEIOBEKa: MpaBHJia MCIOJIB30BaHUS JICKAPCTBEHHBIX IMpENaparoB, MpaBuia
0e30MmacHOro HCII0JIb30BAHUS IIpenapaToB OBITOBOI XUMHUH
B [IOBCE/IHEBHOM JKU3HH.

MeXnpeAMETHBIE CBS3H.

Peanuzamnusi MeXIpeIMETHBIX CBSI3ed MpH WM3Y4eHHH OOIIel M HeopraHuyeckoil xumuu B 11
KJIacce OCYIIECTBISICTCS 4Yepe3 HMCIOIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSTHUH, TaK U
MOHSITUMN, SBISIOLINXCSA CUCTEMHBIMU JJIS1 OTJICIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAy4HbIM (pakT, TUmoTes3a, 3aKOH, TEOpHs, aHAJM3,
CUHTE3, KiacCU(UKalus, MEePUOJUIHOCTh, HAOIIOACHHE, SKCIEPUMEHT, MOJCIUPOBAHHUE, U3MEPEHUE,
SIBJICHHE.

O®uzuka: Marepusi, SHEprusi, macca, aTroM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TOIl,
paZMOAaKTHBHOCTh, MOJICKYJIa, SHEPreTHYECKHid YpOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knerka, opraHu3M, 3KOCUCTEMa, Oumocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTAMUHBI,
oOMeH BelIeCTB B OpraHu3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus:: XUMHYECKas MPOMBIIUIEHHOCTb, METAJUTYpPrus, IMPOU3BOACTBO CTPOUTEIBHBIX
MaTepHajoB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MHIIEBAs MPOMBIIIICHHOCTD, (hapMalieBTHYeCcKast
IPOMBIIIJICHHOCTh, MPOU3BOJCTBO KOCMETHUYECKUX MpPEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaJoB, JIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TTPOI'PAMMEBI 110 XMMHUN HA BA30BOM
YPOBHE CPEJIHEI'O OBILIIEI'O OBPA30OBAHU A
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K Pe3ysbTaTaM OCBOCHHS OOYYAIOIIMMUCS MPOTrpamMMm
cpeaHero oobmero oOpa3oBaHUS (JIMUHOCTHBIM, MeETalpeiIMETHBIM U IpeaMeTHbIM). HayuHo-
METOJMYECKOH OCHOBOH ISl Pa3pabOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOTPAaMM CPETHETO
o0riero o0pa3oBaHus SABIAETCS CUCTEMHO-/ESITEIbHOCTHBIN MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-/IEATENILHOCTHBIM ITOJIX0JIOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOCHMS TMpenMeTa «XUMHsS» Ha YpPOBHE CpelHEro oOuiero oOpa3oBaHMs BbIIEIEHBI CIENyHOIue
COCTABIISIOIIHE:

OCO3HaHHE OOYYAIOUIMMHCA POCCUICKONW TI'paXIaHCKOW MIEHTHUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CAaMOOTIPEIEIICHUIO;

HaJINYMe MOTUBAIMH K 00yUeHHIO;

I[[EJICHANPABICHHOE pAa3BUTHE BHYTPEHHHX YOEXKIECHHH JMYHOCTH HAa OCHOBE KITFOUEBBIX
[IEHHOCTEH M UCTOPUUECKUX TPAIUIUNA 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIONIMXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, IPUCYIIMMHU IIEIOCTHON CHCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYHME TPABOCO3HAHMS DKOJOTHMUYECKOW KYJIBTYPhl M CIIOCOOHOCTH CTaBUTHh IEIM M CTPOUTH
JKU3HEHHBIC TJIaHbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IMpeaMeTa «XHMHsS» OCTUTAIOTCS B €IWHCTBE YYeOHOU U
BOCIIUTATEIbHON JESATEILHOCTH B COOTBETCTBHM C T'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMHU, TyXOBHO-




HPABCTBCHHBIMU IICHHOCTSIMU M HJI€AIAMH POCCHUHCKOTO TPaKIAaHCKOTO OOIIeCTBAa, MPHHITHIMU B
oOmecTBe HOpPMaMHd H TIPaBWJIAMH TIOBEACHUS, CIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOITO3HAHMS,
CaMOpa3BHUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTU O0yUYaAIOIITIXCA.

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHS MpeaMeTa «XUMUsS» OTpaxaroT cHOPMUPOBAHHOCTH OIBITA
MO3HABATEIILHON U MPAKTUYECKON JIEATETHPHOCTH 00YJaIOIINXCS IO PeaTn3allui MPUHSITHIX B 0OIIECTBE
LIEHHOCTEH, B TOM YHCJI€ B YaCTHU:

1) rpamaaHCcKOro BOCIUTAHUS:

OCO3HAHUs O0YYAIOIIMMHKCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBAXKCHHS K 3aKOHY
U TIPaBOMIOPSIIIKY;

MIPEACTABJICHHS O COIMAIBHBIX HOPMaX W MpaBUjIaX MEKINIHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTH MPU CO3JaHUU YYEOHBIX MPOCKTOB,
pEeICHUH YYeOHBIX U TT03HABATEIbHBIX 33/1a4, BBITIOJHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBI JPYTUX MPHU
aHaJIM3€e Pa3IUYHBIX BUIOB YUEOHOU JIEATEITbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUSI:

[IEHHOCTHOTO OTHOILIEHUS K UICTOPHUUECKOMY U HAyYHOMY HAClEAHI0 OT€YECTBEHHOW XUMHUH;

YBOXCHHSI K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPUM M TPAKTHUECKOTO NMPUMCHCHHS XHMHU,
OCO3HaHHUS TOTO, YTO JOCTHKEHHUS HAYKH €CTh PEe3yNbTaT JUIMTEIbHBIX HAONIOJEHUN, KPOMOTIMBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YU4EHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENbHBIX MOTHMBOB B IMOJIYYCHUU M IMOCIEAYIONIEM aHaau3e MHPOpPMAIUH O
MEPEIOBBIX JIOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBCHHOT'O CO3HAHUS, STUYCCKOTO MTOBE/ICHHUS,

CII0OCOOHOCTHU OLIEHUBATh CUTYyalluH, CBSI3aHHBIE €  XUMHYECKHUMH  SBJICHHSIMH,
Y TIPUHAMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICh Ha MOPAIIBHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OIICHUBATh CBOE TIOBEJICHUE U MOCTYIIKH CBOUX TOBAPHINEH C MO3HUIIMI HPABCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE IMOCIICICTBUI ITHX TIOCTYIIKOB;

4) popmupoBaHus KYJILTYPHI 310POBbSI:

MOHUMAHUS IIEHHOCTEeW 370poBOTO U  0Oe3omacHoro o0pa3a JKW3HH, HEO0OXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJr0IeHHsT TIpaBUJI O€30MacHOr0 OOpaIleHUs ¢ BEHIECTBAMHU B OBITY, MTOBCETHEBHON KU3HU U B
TPYJOBOH AESITETHHOCTH;

MOHWMAaHUS [IEHHOCTH TPABWJI WHIUBUAYAIHHOTO W KOJJICKTHBHOTO O€301aCHOTO IOBEICHHS B
CUTYaIIUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEJACTBUH W HENPHUATHS BPEIHBIX TPHUBBIYCK (YHMOTPEOJICHUS aJIKOTOJI,
HapKOTUKOB, KYpEHUS);

S) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTU B y4€OHO-UCCIIE0BATENBLCKON NESTENIBHOCTH, OOIIECTBEHHO
MIOJIC3HOH, TBOPUECKOH M IPYTHX BUJAX JCATCILHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEUICHUH MPAKTUYECKUX 3a7ad COLUATbHON HAMpPaBICHHOCTH
(B paMKax CBOETO KJjlacca, IIKOJIbI);

WHTEpeca K MPAKTHUYECKOMY H3YYEHHIO MPOQECCHl pa3IMdHOTO poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS TTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXXEHHUS K TPYY, JTIOASIM TPYyJla U pe3yibTaTaM TPYAOBOM 1eATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY WHAMBHIYAILHOH TPaceKTOPUU OOpa3oBaHWs, OymyIei
npodeccuu M peanu3anuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEHN K XUMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIIECTBa;

6) PKO0JIOrMYeCKOr0 BOCIIUTAHHUA:

9KOJIOTHUYECKH TIeJIeCO00Pa3HOT0 OTHOIICHUS K MPHUPOJIC, KaK UCTOYHUKY CYIICCTBOBAHUS KU3HU
Ha 3eMiie;

MOHMMAHHS TJIOOALHOTO XapakTepa HSKOJOTHYECKUX MPOOJIeM, BIHMSHHS SKOHOMHUYECKHUX
MIPOIIECCOB Ha COCTOSTHUE MPUPOIHON U COIUATBHOMN Cpebl;



OCO3HAHMsSI HEOOXOJUMOCTH UCIIONB30BaHUS JOCTIDKEHHM XWUMHUHM JJIS PELICHHs BOIPOCOB
PalMOHAIBHOTO IPUPOAOIOIB30BAHNUS;

AKTHBHOTO HENPUATUS JCUCTBUMN, NIPUHOCSIIMX BpEl OKPYXKAIOLIEH IPUPOJHON Cpele, yMEHUS
IIPOTHO3UPOBAaTh HEOJArONPUATHBIE 3KOJOIMUYECKHE IOCIEACTBUSA IMPEIIPUHUMAEMBIX ICHCTBUI U
IpeloTBpallaTh UX;

HaJIM4YUSA ~ Pa3BUTOIO  OKOJOTMYECKOIO  MBIIUICHHS, SKOJOTMYECKOM  KYJIBTYpbI, OIbITa
JESATEIIbHOCTH 3KOJIOTMYECKON HAIIPaBIEHHOCTH, YMEHUSI PYKOBOJICTBOBAThCS MU B IO3HABATEIbHOM,
KOMMYHHKaTUBHOH M COLMAJbHOM IPAaKTUKE, CIIOCOOHOCTM M YMEHHs AKTUBHO IPOTHUBOCTOATH
ueosioruu xemohoouu;

7) HeHHOCTH HAYYHOI'0 MIO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAayKU ¥ 0OLECTBEHHOW IIPAKTUKU;

NOHUMAaHHMS CTICHU(PHUKI XUMHUH KaK HAyKd, OCO3HAHUS €€ poId B JOPMHUPOBAHUH PALIMOHAIBHOTO
HAY4YHOT'O MBIIIJICHUS], CO3/aHUU LIEJIOCTHOIO MPEJCTAaBICHUs 00 OKPYXKAIOIEM MHpE KaK O €AMHCTBE
OPUPOIBI M YEJOBEKa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEW M PELICHUH MPOOJIeM COXpaHEHHUs
IIPUPOJIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAUYMMOCTM XHUMHUHM I COBPEMEHHOM UIUBWIM3ALMU: B €€
I'YMaHHCTUYECKOI HalpaBIeHHOCTH U BayKHOW POJIM B CO3JaHUU HOBOW 0Oa3bl MaTepHalbHON KYJIBTYpHI,
pelieHny Ta00anbHbIX IPOOJeM YCTOMYMBOTO PAa3BUTHUS UEIOBEUYECTBA — ChIPhEBOM, YHEPreTHUECKOM,
IUILEBOH U HKOJIOTUYECKOM OE€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEYeHUH YCIOBUN YCIEIIHOTO
Tpy/a ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KaKJOT0 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHO! I'PaMOTHOCTH: IIOHUMAHUS CYITHOCTH METOJOB ITI03HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHbIX HayKaxX, CIIOCOOHOCTH HMCHOJIb30BaTh I0OJIydaeMble 3HAHUS JJIS aHaiu3a U OOBSCHEHUS
SBJICHUH OKPY)KAIOLIEro MHUpa M NMPOUCXOASIIIUX B HEM H3MEHEHMH, yMEHHs JejlaTb 00OCHOBAaHHBIE
3aKJIIOUYEHUs Ha OCHOBE HAay4HbIX (DAaKTOB M MMEIOLIUXCS JAHHBIX C LEIbI0 MOJYYEHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIIONIb30BaTh XMMHYECKUE 3HAHUS Il PEIIeHHs MpoOieM B
pEANIbHBIX KU3HEHHBIX CUTYaLMsIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKOM NeATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPA30BaHMIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSAM TpyJa B pa3InYHbIX cepax NpohecCHOHATBHOMN 1A TEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yiabTaTbl OCBOCHHS y4eOHOro mnpeamera «XHMHs» Ha YPOBHE CPETHEro
o01m1ero o0pa3oBaHUs BKIIOYAIOT:

3HAYNMBbIC HJIA q)OpMI/IpOBaHI/ISI MHpOBOSSpeHI/Iﬂ O6y‘IaIOHII/IXC$I MC)KI[I/ICHI/IHJ'II/IHapHI)IC
(MeXIMpeIMeTHbIE) OOIICHAyYHbIC TIOHATHS, OTPAKAIOIIME IEIOCTHOCTh HAYYHON KapTHUHBI MHpa H
CHeHI/I(i)I/IKy METOOOB IIO3HAHUA, I/ICHOJ'II)3yeMBIX B €CTCCTBCHHBIX HaYKaX (MaTCpI/Iﬂ, BEUICCTBO, 3HCpFI/I5[,
SIBJICHHE, TPOIECC, CUCTEMa, HAYYHBIH (haKT, TMPUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJIe/IOBaHME, HAOIIOICHUE, H3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

YHUBEpCaJbHblE y4eOHbIC JeicTBUs (TIO3HABATENIbHbIC, KOMMYHHKATHBHBIC, PETYJISTHBHEIC),
obecrieunBarone ¢GopMupoBaHue (HYHKIIMOHAIBHOW TPaMOTHOCTH M COIMATBHOW KOMIIETCHITUH
o0yJaromuxcs;

CIIOCOOHOCTH 00ydJaronmxcs HCIIOIL30BaTh OCBOEHHEBIE MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PECHUYCCKHUE 3HAHUS M YHUBEPCAIbHBIC YUeOHBIC NCHCTBUS B MO3HABATEIBHON M COLMAIBHOM
MIPaKTHUKE.

MertanpeaMeTHble  pe3yabTaThl  OTPa)KalOT  OBJIAJICHHE  YHUBEPCAIbHBIMH  YYCOHBIMHU
II0O3HABaTCJIIbHBIMHU, KOMMYHI/IKaTI/IBHI)IMI/I nu pel"y.]'ISITI/IBHI)IMI/I )IeI\/'ICTBI/IﬂMI/I.

OB.HalIeHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁl{blMH nmo3dHaBaTeJIbHbBIMU HeﬁCTBHﬂMH:
1) 6a3oBble JIOrNYecKHe AeCTBUSA:



CaMOCTOSITENIbHO  (DOPMYJIMpPOBaTh W aKTYaJIM3UPOBAaTh  MpoOJIeMy, BCECTOpPOHHE  eé
paccMaTpuBaTh;

OTIpeNeNATh LENH JIEATSIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUS, COOTHOCUTh
pe3yibTaThl AESITEIbHOCTH C IIOCTABICHHBIMU LIEISAMU;

UCTIOJIb30BaTh IPU OCBOCHUHU 3HAHUI MPUEMBI JIOTHYECKOTO MBIIIIICHUS — BBIICIATh XapaKTepHbIC
NPU3HAKY MOHATUHM U yCTaHABIMBATh UX B3aMMOCBS3b, MCII0JIb30BaTh COOTBETCTBYIOIME MMOHATHUS IS
00BSICHEHUS OTAETBHBIX (PAKTOB U SBJICHUM;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATH MPUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY U3y4aeMbIMHU SIBJICHUSAMU;

CTPOUTH JIOTMYECKHE pacCyXICHHUs (MHAYKTHBHbBIC, NEAYKTHBHbBIC, 10 aHAJOIMM), BBIABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYIMPOBATH BBIBOABI U
3aKJIIOYECHHUS;

NPUMEHSTH B MPOLIECCE TTO3HAHUS, UCTIONb3YeMbIE€ B XUMUHU CUMBOJIMUYECKUE (3HAKOBBIC) MOJCIH,
peoOpa3oBbIBaTh MOJEIIBHBIE MPEACTABICHUS — XMMUYECKUN 3HAK (CUMBOJ) 3JIEMEHTA, XUMHUYECKast
dopmyna, ypaBHEHHE XHMHYECKOH peakuu — TPH pEIICHUH YYeOHBIX IO3HABATENBHBIX H
IPAaKTUYECKUX 337124, IPUMEHATh Ha3BaHHbIE MOJIENIbHBIE MTPEJICTABICHUS JUIsl BHIIBICHUS XapaKTEPHbBIX
NPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUYECKUX PEAKIIHH.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE 1eHCTBUS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINA;

(dbopMynupoBaTh LEIH U 3a/la4i UCCIIEI0BaHMs, HCII0JIb30BaTh IOCTABIEHHBIE U CAMOCTOSATEIIBHO
c(OpMyITHpPOBaHHBIE BONPOCH B KAayeCTBE WHCTPYMEHTAa TO3HAHUS U OCHOBBI sl (DOPMHUPOBAHHS
TUIIOTE3BI 0 IPOBEPKE NPABUIIBHOCTU BBICKA3bIBAEMbIX CYXKICHUM;

BJIAJ€Th HABBIKAMH  CaMOCTOSTEIILHOTO  IUIAHMPOBAHUS WM MPOBEACHUS  YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOMIOAATh 3a XOJIOM Hpolecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATH €r0 PE3YNbTaT, POPMYIUPOBATH 0OOOOIICHHUS U BBIBOABI OTHOCUTEIFHO TOCTOBEPHOCTH
pe3ysIbTaTOB UCCIIEOBAHUS, COCTABIATh 00OCHOBAHHBIN OTUET O MpoIesIaHHOM paboTe;

nproOpeTaTh OMBIT YYCHWYECKON HCCIIEIOBATEIBCKOW M TPOCKTHOM NESTENFHOCTH, MPOSBISATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METOJIOB pEIICHUs NMPaKTHUECKUX 3ajad,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB TIO3HAHMSL.

3) padora ¢ nnpopmanmeii:

OPUEHTHPOBATHCSI B PA3IUYHBIX HMCTOYHHKAX HH(oOpManuu (HaydHO-TIOMYJSpHAs JHTEparypa
XMMHUYECKOT0 COJIepkKaHMs, CIIPaBOUHbIE T0coOus, pecypchl VIHTepHeTa), aHaIu3upoBaTh HH(HOPMAIIHIO
pa3uyHBIX BUAOB H (OpPM TPEACTABICHUS, KPUTHYECKH OICHWUBATh €€ JOCTOBEPHOCTh U
HEMPOTHBOPEUUBOCTb;

(bopMyTHpOBaTh 3aMPOCHl M MPUMEHSTH Pa3IMYHbIe METOIBI PH MOUCKE B 0TOOpE MH(pOpMaIu,
HE0O0XO0IMMOM /IS BBITIOJHEHUS y4eOHBIX 3a/1a4 ONpeIeEHHOrO TUIIA;

nproOpeTaTh ONBIT HUCIOJB30BaHUS  WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (opMy mpelcTaBieHUs HHoOpManuu (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIOJIF30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEJICTBA NMPH paboTe ¢ XUMHYECKOW WH(pOpManuei:
OPUMEHATh MEXIpeIMeTHble ((pU3nUYeckue M MaTeMaTHYecKue) 3HAaKU U CHUMBOJIBL, (OPMYIIBI,
ab0peBuaTyphl, HOMEHKIIATYpY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATIISTHOCTH.

OsJiaieHne YHUBEPCAILHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh ~ BONPOCHI IO  CyIIecTBY  OOCyKJaeMoil ~ TemMbl B XOoJIe  Juajora
W/WIIM  TUCKYCCHH, BBICKA3bIBaTh HWJICH, (OPMyTUpOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIHHO
BBITTOJIHEHUS ITPEVIOKEHHON 3a/1au;

BBICTYIIaTh C TMpE3eHTAlUell pe3yabTaTOB TI03HABATENLHOW JESTEIBHOCTH, TOTYYEHHBIX
CaMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHHKAMHU IPHU BBITOJHEHMH XUMHUYECKOTO 3KCIIEPHMEHTA,
NPaKTUYeCKOH pabOThl TO WCCICIOBAHUIO CBOWCTB H3YyYaeMBIX BEIIECTB, peau3aliu y4eOHOTO
IpOeKTa U dbopmynupoBaTh BBIBOIbI



MO pe3yJbTaTaM MPOBEACHHBIX HCCICIOBAHHUM IMyTEM COTJIACOBAHMS MO3ULUN B XOJ€ OOCYXICHHS W
oOMeHa MHEHHSIMH.

OBj1aieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€CTBHUAMM:

CaMOCTOATEJIbHO TUIAHUPOBATh U OCYHIECTBIISITH CBOKO MTO3HABATEIIbHYIO ACATEIbHOCTD, ONPEIEIIss
e€ menm W 3a/la4y, KOHTPOJIUPOBATH M TIO Mepe HEOOXOIMMOCTH KOPPEKTHUPOBAThH MpeiaraeMbli
QITOPUTM JICUCTBHI TPH BBHIMOJHEHWHU YYEOHBIX W MCCIICIOBATEIbCKUX 3aJ]a4, BHIOMpATh Hambosee
3¢ (deKTUBHBIN CIOCO0 UX PEHICHHS ¢ YIETOM TOTYyYSHHUS] HOBBIX 3HAHHWM O BEIIECTBAX U XMMHUYECKUX
peaKkusx;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOIICHKH.
NPEAMETHBIE PE3YJbTATbBI
10 KJIACC

[IpenmeTtHbie pe3ysbTaThl OCBOCHUS Kypca «OpraHndecKkas XUMUsD OTPAKAKOT:

c()OPMUPOBAHHOCTh TPEACTABICHUH O XWMHUYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHON
KapTHUHBI MUpPa, POJIU XMMHUH B MIO3HAHUU SBIICHUN MPUPOJIBI, B OPMUPOBAHUYU MBIIUICHHUS U KYJIbTYPhI
JUYHOCTH, €€ (DYHKIIMOHAIHLHOW TPAMOTHOCTH, HEOOXOIAMMOMW IJIsl PEIICHUs MPAKTHUYECKUX 3a1ad U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONINE TOHSITHUS
(XMMUYECKUIl ~ 3JIEMEHT, aToM, DJIIEKTpPOHHAass O0OJ0YKAa aromMa, MOJIEKylla, BaJeHTHOCTb,
AJIEKTPOOTPHUIIATESIILHOCTh, XUMHYECKAsl CBS3b, CTPYKTYpHAst (opMyiia (pa3BEépHyTas U COKpAIIEHHAs),
MOJIb, MOJISIpHAs Macca, MOJSIPHBIA 00BbEM, YIIIepOJHBIN CKeeT, (yHKIMOHAIbHAs TPYyIMa, paJIuKal,
M30MEpHs, U30MEPHI, TOMOJIOTUUECKHUI Psifl, TOMOJIOTH, YTIEBOAOPO/bI, KUCIOPO M a30TCOACPIKAIINE
COEIMHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COCTUHEHUS); TEOPUU U
3aKOHBI (TEOpHUsl CTPOCHHS OpraHMYecKux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHUS MAacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHH, MHPOBO33PCHUECKHE 3HAHHUS, JIC)KAIIHUE B
OCHOBE TTOHMMAaHUs TPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJIOTUUECKHUE CBEACHUS O
CBOICTBAxX, COCTaBe, MOJyYEHUU U OE30MACHOM HCIIOJIb30BAHUM BaXHEHIINX OPraHUYEeCKUX BEIIECTB B
OBITY ¥ IPAKTUYECKOM JCITEIILHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIC MPU3HAKU TOHSATHH, yCTaHABIMBATh HX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHUS TIPU ONMUCAHWU COCTaBa, CTPOCHUS W
MpEBpaICHNI OPraHMYECKUX COCTMHEHHU;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XHUMHYECKYI0 CHMBOJIUKY JUII COCTABJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHOW) (QOpPMYNT OpPraHUYECKHX BEIIECTB U
YpaBHEHUN XUMUYECKHX PpEaKIMil, W3rOTaBJIMBATh MOJEIM MOJIEKYJ OPTraHWYeCKHX BEIISCTB ISt
WJUTFOCTPALIMKM UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW yCTAHABJIMBATh NPUHAMIEKHOCTh M3YUYEHHBIX OPTraHUYECKHX
BEIIECTB 0 MX COCTaBY M CTPOCHUIO K OMPENEIEHHOMY KJIAacCy/TpyIIe COeANHEHUN (YriIeBOIOPOIbI,
KHUCIIOPOJ ¥ a30TCOJIEpIKAINE COSAMHEHUSI, BHICOKOMOJIEKYJISIPHBIE COSIMHEHUS), 1aBaTh UM Ha3BAHUS
no cucreMatnueckoit Homenknarype (IUPAC), a Taxxe npuBOAUTh TPUBUAIIbHBIE HA3BAHUS OT/IEIHHBIX
OPTraHWYECKUX BEHIECTB (ITWJICH, TMPOIMWIEH, alleTWIeH, JSTWIEHIJIMKOJb, TIUIEepPUH, (eHom,
dbopManbaerua, aleTanbIeruji, MypaBbUHAas KHUCIOTA, YKCYCHas KHCIOTa, OJIEMHOBAas KHCJIOTa,
CTeapuHOBas KUCIIOTa, TITI0K03a, PPYKTO3a, KpaxMal, eJITi0103a, TJIUINH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENIEIATh BUIbl XUMHUYECKON CBS3U B OPTaHUYECKUX COSTUHEHUSIX
(oguHapHBIE U KpaTHbBIE);

c(hOpPMUPOBAHHOCTh YMEHUS IPUMEHSITH MMOJIOKEHUSI TEOPUU CTPOSHUSI OPTaHUYECKUX BEIIECTB A.
M. bytnepoBa st 0OBSICHEHUS! 3aBUCHMOCTH CBOWCTB BEIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs MACChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI XapaKTepPU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHUE U XHUMHUYECKHE
CBOMCTBAa THUIMYHBIX MPEICTABUTENEH pPA3IUYHBIX KJIACCOB OpPraHMYECKHUX BELIECTB (METaH, JTaH,
OTWJIEH, WPOMWJIEH, amneTuieH, OyramueH-1,3, wmertwnOyraauen-1,3, O€H30J, METaHOJN, JTaHOII,
STWJICHIJIUKONb, TIHIEPUH, (EHOJN, areTanbAeruil, MypaBbUHAas U YKCYCHas KHCJIOTHI, TIIOKO3a,
KpaxmaJ, IeJITI0103a, aMHHOYKCYCHAsI KHCIIOTa), WITIOCTPUPOBATh TEHETUUECKYIO CBSI3h MEXAY HUMH
YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;



c(OPMUPOBAHHOCTh YMEHHsSI XapaKTePU30BaTh HCTOYHUKU YTIEBOJOPOIHOTO CHIPhS (HEQTH,
MPUPOJHBIA Ta3, yrojib), CHOCOOBI WX MEpepadOTKH ¢ TMPAKTUYECKOe NPHUMEHEHUE TPOIYKTOB
nepepaboTKu;

c(OpMHUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYUCICHUS MO XHUMHYECKHM YypaBHEHUSM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA HMJIM MPOAYKTa PEAKIMU IO W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELIECTB
WM IIPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJETh CHUCTEMOW 3HaHMI 00 OCHOBHBIX METOJaX HayYyHOTO
MO3HAHUS, MCIOJB3YeMbIX B XMMHUU MPH H3YyYCHUH BEIICCTB M XMMHUYECKHUX SIBJICHHUH (HaOJro/neHue,
U3MEpEeHHe, HKCIEPUMEHT, MOJEIHUPOBAHUE), HCIOJB30BAaTh CHCTEMHbIE XHUMHUYECKHE 3HAHUS IS
NPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUSX, CBSI3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

c()OPMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBWiIa TOJb30BAaHUS XUMHUYECKOW TMOCYI0H |
1a00paToOpHBIM 000pYZAOBaHHMEM, a TaKXKe MpaBWiia OOpAaIlllEeHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh ~YMEHHH IUIAHUPOBaTh W  BBINOJHATH XUMHUYECKUH  OKCIIEPUMEHT
(mpeBpalleHus OPraHMYEeCKUX BEIIECTB MPU HArPEeBaHUU, MMOJTYyYEHUE STUJICHA U U3YUYCHHUE €r0 CBOMCTB,
KaYeCTBCHHBIC PEAKIMM OPraHUYEeCKHX BEIIECTB, JeHATypalus OENKOB NpU HATrPEBAaHHUM, IIBETHHIC
peakiu OEJIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKH 0€30MMaCHOCTHU MPHU OOpaIlIEeHUH C BEIIeCTBaMHU
U J1abopaTOpHBIM 000pPYAOBaHUEM, MPEICTABIATH PE3yIbTaThl XMMHUECKOTO IKCIEpPUMEHTa B dopMme
3allUCU  YpPAaBHEHUH COOTBETCTBYIOIIMX peaKIuil u (HOpPMyIupoBaTh BBIBOJABI Ha OCHOBE JTHUX
pe3yNbTaToB;

c()OPMUPOBAHHOCTh ~YMCHHM KPUTHYCCKH AaHAIU3UPOBATh XHMHUYECKYI0 HH(OpMaIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nundopmarnuu, UHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOJATh MPaBHiIa SKOJIOTUYECKH LIE€IECO00Pa3HOTO MOBEICHUS B
OBITY U TPYIOBOW AESITETLHOCTU B LIETSX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOUIEH MPUPOAHOI
Cpenbl, OCO3HaBaTh OMACHOCTh BO3JICHCTBUS HA JKUBBIE OPraHU3MbI OMPENCIEHHBIX OPraHUYECKHUX
BellecTB, MoHuMMas cmbica mokazatens [IJIK, moscHaTh Ha mnpuMepax crnocoObl YMEHBIICHHS U
MPEOTBPAIIEHUS X BPEIHOTO BO3ICHCTBHUS HA OPTraHU3M UEJIOBEKA;

JUTsE OOYUaIOIIUXCS C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbsI: YMEHHUE PUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/aX IMO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHHIA;

JUISL CJEThIX U CIAa0OBHAAIIMX OOYYaIOIIMXCS: YMEHHE HCIIONb30BaTh pelbeHO-TOYCUHYIO
cucreMy o6o3Hauenuit JI. bpaitns mis 3anucu xuMudeckux Gopmys.

11 KJIACC

[TpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0Ias 1 HeopraHM4eckasi XUMUs» OTPaXKaroT:
c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTaBISAIONICH €CTECTBEHHO-HAYYHOU

KapTUHBI MUPa, POJIM XUMHH B TIO3HAHHUH SIBJICHUN MPUPOBI, B ((OPMUPOBAHUH MBIIIIICHUS U KYJIBTYpPbI

JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM JUIsl PEHICHHUS MPAaKTHYECKUX 3a1ady U

9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

BIIQJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONINE TOHSTHUS
(XMMUYECKUI 2IIEMEHT, aTOM, U30TOII, S-, P-, d- 2IEKTPOHHBIE OPOUTAIIU ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIH O0BEM, BAJIEHTHOCTB, DJIEKTPOOTPUIIATEILHOCTh, CTETICHh OKUCIEHHUS, XMUMHUYECKas CBS3b
(koBaJleHTHAs, MIOHHAs, METAJTTNYECKasi, BOJIOPOIHAS), KPUCTAIUIMYECKAs PEHIETKA, TUITBI XUMHUYECKUX
peaKkIuii, pacTBOp, DJICKTPOIUTHI, HEIIEKTPOIHUTHI, SJIECKTPOJUTHUECKAS TUCCOIUAINS, OKUCIUTEINb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEaKlUi, XUMUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI (TEOpUsI
3JIEKTPOJUTUYECKON aucconuanuu, nepuoguyeckuit 3akon [[. WM. MenneneeBa, 3aKOH COXpaHEHUs
MaccChl BEIIECTB, 3aKOH COXPAHEHUS M TPEBPAIlCHUS] SHEPIHMM TMPU XUMHUYECKUX PEAKIMIX),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKHH S3bIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHHS, JIKAIHe B OCHOBE
MOHMMAHUS TPUYNHHOCTH U CHUCTEMHOCTH XUMHYECKHX SBIICHUH, (HAaKTOIOTHYECKHE CBEICHUS O
CBOMCTBAX, COCTaBe, MOTYYEHUN B OE30TTaCHOM HCIIOIH30BAaHNH BAXHEHIIINX HEOPTaHUUECKUX BEIIECTB
B OBITY U IPAKTHUYECKOH EATEIHLHOCTH YETIOBEKA;



c(OPMHPOBAHHOCTh YMEHHMH BBISBISATH XapaKTEpPHBIC MPU3HAKM TOHSATHH, YCTaHABIMBATH WX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE IMOHATHS IPYU ONTUCAHUU HEOPTraHUYECKUX BELIECTB U UX
IIPEBPAILCHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJUKY JUIsl COCTaBICHUS (POpMyI
BEUIECTB U YpPaBHEHUI XUMHYECKMX peakuuil, cucremarndeckyro HomeHkinarypy (IUPAC) wu
TPUBHUAJIbHBIC HA3BAHUS OTJEIbHBIX HEOPraHUYECKHUX BEUIECTB (yrapHbIi ra3, yriIeKUCIbIN ra3, aMMuakx,
raiéHasi U3BeCTb, Heral€Hasi U3BECTb, IUTHEBAs COJIA, IUPUT U IPYTUE);

c(OpMUPOBAHHOCTh YMEHUU OMNpEAeNsATh BaJCHTHOCTh M CTENEHb OKHUCIEHUS XHUMHUYECKUX
JJIEMEHTOB B COEIMHEHUSX pa3JIMYHOIO COCTaBa, BMJl XUMHUYECKOM CBA3M (KOBAJEHTHAs, WOHHAs,
MeTaJJIMYecKasi, BOJIOPOAHAS) B COCAUHEHUSX, TUIl KPUCTATTNYECKON peréTK KOHKPETHOI'O BEIlleCTBa
(aTomMHasi, MOJEKYJIApHas, HWOHHAas, METa/NIMYecKas), XapakTep Ccpelbl B BOJIHBIX pacTBOpPax
HEOPraHWYECKUX COETMHECHU;

c(OpPMHPOBAHHOCTh YMEHHI YCTaHABIMBATH NMPUHAJICKHOCTh HEOPTaHMUYECKUX BEIIECTB MO HMX
COCTaBY K OIpe/IeIEHHOMY KJIACCy/TpYIIe COeAUHEHHM (IIPOCThIEe BEIIECTBA — METAJUIbl U HEMETAIJIbI,
OKCH/IbI, OCHOBAHUS1, KUCIIOTHI, aM(OTEPHBIE TUPOKCHU/IbI, COIIH);

c(hOpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICH Nepuoandeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYI0, 00bSICHUTEIbHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh D3JEKTPOHHOE CTPOEHUE aTOMOB XHMHUYECKUX
anemeHToB 1-4 mnepuonoB Ilepumoamueckoit cucrembl xumudeckux siemeHtoB JI. U. Menneneena,
UCIIONB3YSl TOHSTUSL «S-, P-, d-DIIEKTPOHHBIE OPOUTANIMY», «IHEPTETUYECKUE YPOBHUY», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX COCIMHEHUI IO IMepuojam u
rpynmnam [lepuoanueckoii cucremsl xumudeckux 35eMenToB /1. 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMMCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA
HEOPraHWYECKHUX BEILECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE I'€HETHUYECKOU CBS3HU
MEXJly HEOPraHM4eCKMMM BELIECTBAMHM C IIOMOIIBIO YpPAaBHEHUH COOTBETCTBYIOUIMX XMMHUYECKUX
pEaKIU;

c(OpPMUPOBAHHOCTh YMEHMS KJIACCU(UUUPOBATh XHWMUYECKHE pEaKLUU IO Pa3InyHbIM
npu3HaKaM (YUCIy M COCTaBYy peardupyroluX BEIIeCTB, TEIIOBOMY 3P (EeKTy peakuuu, U3MEHEHHIO
CTENEeHEW OKUCIIEHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMy, YUaCcTHIO KaTajJu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTaBJIATh YPABHEHUS pEaKIMi pPa3IUYHBIX TUIOB, TOJHbBIE U
COKpalIEHHbIE YPaBHEHUS peakUuii HOHHOIO OOMEHa, yUYWUThIBasl yCIOBHS, IPU KOTOPHIX 3TH PEAKIUU
UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHHMHM NPOBOJAUTH PEAKIUU, IOJTBEP)KIAIOLINE KadyeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKHX BELIECTB, PACIO3HABaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B
BOJ/IHBIX PacTBOpax HEOPraHUYECKUX BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUHN PACKPBIBATh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINUI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakUuil;

c(OPMHUPOBAHHOCTh YMEHMH OOBACHATH 3aBUCHUMOCTb CKOPOCTHM XMMHUYECKOH peakiuu OT
pa3IUYHBIX (DAKTOPOB; XapaKTep CMEIIEHUs XMMHUYECKOTO PaBHOBECUS B 3aBMCHUMOCTH OT BHEIIHETO
BozaeiicTBus (nmpunnumn Jle [latense);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh XUMHUYECKHE IPOLECCHI, JieXkKallue B OCHOBE
MPOMBIIIJICHHOTO MOJYYEeHUsI CEPHOI KUCIIOTHI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTH MPEACTABICHUI
00 00IIMX HAayYHBIX IPUHLUIIAX U HKOJIOTUYECKUX MPoOIeMax XUMUYECKOr0 MPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCIEHUS C HUCIOJIb30BAHUEM MOHATHUS «MaccoBast
JI0JIs BELIeCTBa B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHX PEAKIHUAX, MacCChl
BEIIECTBA MM 00BbEMA ra3oB IO M3BECTHOMY KOJHYECTBY BEIIECTBA, MAacCe MM OOBEMY OJHOIO U3
YYaCTBYIOIIMX B pEaKlUU BEHIECTB, TEIJIOBOro 3¢ ¢eKkra peakluy Ha OCHOBE 3aKOHOB COXpPaHEHUs
Macchl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHUH COOMIOAATh TMpaBWia TOJB30BAHUS XWMHUYECKOW TIOCYIAOW U
7a00paTOpHBIM OOOPYZOBAaHUEM, a TAKXKe IMpaBuia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



c(OpPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHIMOJIHATh XUMHUECKUH 3KCIIEPUMEHT (pa3iiokeHue
NepoKCcHUIa BOAOPOJA B MPUCYTCTBUU KaTajau3aTopa, OIpeAesieHHEe Cpeabl pPacTBOPOB BEUIECTB C
MOMOIIIBI0 YHHBEPCAJIBHOTO HHJUKATOPA, BIMSHUE DPA3TUYHBIX (DAKTOPOB HA CKOPOCTh XWMHYECKOM
peaKkuu, peakiuy HOHHOrO OOMEHa, KAaueCTBEHHBIE PEaKIH Ha cyibdaT-, KapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KATHOH AaMMOHMS, pELICHHE OHKCIEPUMEHTAIBHBIX 3a7ad o TemMaMm «Meramis» u
«Hemeranibl») B COOTBETCTBUHU C MPaBUIIAMU TEXHUKU O€30MaCHOCTH MpU 00pallleHnH ¢ BELIECTBAMH U
71a00paTOpPHBIM 00OPYAOBAaHUEM, IPEICTABIATh PE3YyJIbTATHl XUMHYECKOTO SKCIEpHUMEHTa B (opme
3allUCU ypaBHEHUN COOTBETCTBYIOIIUX peakuuid U (OpMyIHpPOBATh BHIBOJBI Ha OCHOBE 3THUX
pe3yJIbTaTOB;

c(OpPMUPOBAHHOCTh ~YMEHHMM KPUTHUECKM AaHAIU3UPOBATh XHMMHMYECKYI0 HH(pOpMaluio,
II0JIy4aEMYI0 U3 Pa3HbIX HCTOUYHUKOB (CPECTBA MACCOBOM KOMMYHUKaUU, THTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUiIa KOJOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOW AEATEIBHOCTH B LIEISAX COXPAHEHUs CBOETO 3/10POBbS U OKpYXKAroUleW MpUpPOIHON
Cpelibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax crocoObl yMEHBIICHUS WU TPEIOTBPAIICHUS HUX
BPEIHOTO BO3JCMCTBUSI HA OPraHU3M UEIOBEKa,

JUIsl O0y4aIOLUXCsl C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMHU 370POBbsI: YMEHUE IPUMEHSAThH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHHUS BEIIECTB U XUMHUUECKUX SIBJICHMUIA;

JUISL CJENbIX U CIa0OBUAAIIMX OOY4YaIOIIMXCS: YMEHHE HCIIONIb30BaTh pPelbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins ns 3anucu XuMu4eckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMMbl KommuectBo wacos DnexTpoHHbIE (ITUPPOBEIC)
n/m Bcero| KonrposbHbie [IpakTryecKkue 0bpasoBatenbHbIe PECYpChl
paboThl paboThl
‘Pamen 1. Teopernyeckne 0OCHOBbLI OPraHM4ecKOil XUMHH ‘
1.1 |[Ipeamer opranuueckoi xumuu. Teopust cTpoeHus 3 https://resh.edu.ru/
opranunyeckux coenunenuit A. M. bytneposa
‘I/ITOFO 0 pa3aeny H 3 H ‘
‘Pamen 2. Y1ri1eBOA0pOaAbI ‘
‘2.1 HHpenem)Hme YTIICBOIOPOBI — AJIKaHbI H 2 H H Hhttps://resh.edu.ru/ ‘
‘2.2 HHereIleJII)HI)IG YIJI€BOJIOPObI: AJIKEHBI, AJIKaIUEHBI, AJIKUHBI H 6 H H 1 Hhttps://resh.edu.ru/ ‘
‘2.3 HApOMaTI/I‘-IGCKI/Ie YTIIEBOJOPOIbI H 2 H H Hhttps://resh.edu.ru/ ‘
‘2.4 HHpI/IpOI[HLIe VCTOYHHKH YTJIEBOJOPOIOB U UX NepepaboTka H 3 H 1 H Hhttps://resh.edu.ru/ ‘
‘HTOFO o pazzaeny H 13 H ‘
‘Pamen 3. Kucsiopoacoaep:xaniue opraHu4ecKkue CoeJHHeHUs ‘
‘3.1 HCanTLI. ®enon H 3 H H Hhttps://resh.edu.ru/ ‘
‘3.2 HAJ‘II)I[CFI/II[BI. KapGonoBsie kucnotel. CloXKHBIE dPUPHI H 7 H H 1 Hhttps://resh.edu.ru/ ‘
‘3.3 HaneBonm H 3 H 1 H Hhttps://resh.edu.ru/ ‘
‘I/ITOFO o pazaeny H 13 H ‘
‘Pauen 4. A3orcoaep:kauiye OpranuyecKue coeJuHeHust ‘
‘4.1 HAMI/IHLI. AMMHOKHUCIOTHI. benku H 3 H H Hhttps://resh.edu.ru/ ‘
‘I/ITOFO 110 pasjeny H 3 H ‘
‘Pasnen 5. BbICOKOMOJIEKYISIPHbIE COCAUHECHUS ‘
‘5.1 HHJIaCTMaccm. Kayuyku. Bonokna H 2 H H Hhttps://resh.edu.ru/ ‘
‘I/ITOFO o paszeny H 2 H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 34 | 2 [ 2 [ |
|




11 KJIACC

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KommmuectBo wacos DnexTpoHHBIE (ITUPPOBEIC)

w/m Bcero|| KonTposibhbie [IpakTrueckue 00pasoBaTeNbHpic pecypekt
paboThI paboThI
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
1.1 ||Ctpoenue atomoB. [lepuoanueckuii 3akoH u [lepuoanueckas 3 https://resh.edu.ru/
cucteMa xuMudeckux sneMeHToB J[. 1. MenaeneeBa

1.2 ||Ctpoenue BemecTBa. MHOrooOpa3ue BEIIECTB 4 https://resh.edu.ru/
1.3 | Xumuueckue peakuuu 6 1 1 https://resh.edu.ru/
Wroro no pazneny 13 https://resh.edu.ru/
Paznen 2. Heoprannueckasi XuMusi
2.1 |Mertamibl 6 1 https://resh.edu.ru/
2.2 |Hemertaisl 9 1 1 https://resh.edu.ru/
2.3 ||CBsI3p HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB 2 https://resh.edu.ru/
Wtoro no pazneny 17 https://resh.edu.ru/
Pasznen 3. Xumus v :Ku3Hb
3.1 | Xumus u KU3Hb 3 https://resh.edu.ru/
Hroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 33 2 3




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
No Tema ypoxka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IU(PPOBHIE
/1 Beero|| Kontponbhbie || TIpaktnueckue || H3YIeHAA o0pa3oBaTenbHbIE PECyPCHI
paboThI paboThI
1 |[IpenmeT opraHn4yeckoil XuMuM, €€ BOSHUKHOBEHUE, PAa3BUTHE 1 01.09.2023 |https://resh.edu.ru/
Y 3HA4YCHHE
2 |[Teopus cTpoeHHs OpraHMYECKUX coequHEHU A. M. 1 08.09.2023 | https://resh.edu.ru/
bytnepoBa, e€ 0oCHOBHBIE MOJIOKEHUS
3 [IpencraBnenue o KiaccuPpUKAMA OPTaHUYECKUX BEILECTB. 1 15.09.2023 ||https://resh.edu.ru/
Homenkarypa (cucremarudeckasi) ¥ TpPUBHAIbHBIC HA3BaHUS
OpPraHUYECKUX BEIIECTB
‘4 ”AJ‘IKaHHZ COCTaB M CTPOEHUE, TOMOJIOTUYECKUN P H 1 H H H 22.09.2023 Hhttps://resh.edu.ru/ ‘
‘5 HMeTaH ¥ 9TaH — MPOCTEHIINE NPEICTABUTENN aNKaHOB H 1 H H H 29.09.2023 Hhttps://resh.edu.ru/ ‘
‘6 ”AJ‘IKGHHI COCTaB M CTPOEHHUE, CBOMCTBA H 1 H H H 06.10.2023 Hhttps://resh.edu.ru/ ‘
‘7 ”3TI/IJ'I€H Y TIPOITUJIEH — MPOCTEUINNE MPECTAaBUTEIN AIKEHOB H 1 H H H 13.10.2023 Hhttps://resh.edu.ru/ ‘
8 |IIpaktuueckas padora Ne 1. «[lonydeHue sTuiIeHA U U3yYCHHE 1 20.10.2023 |https://resh.edu.ru/
€ro CBOMCTB»
9 ||Ankaguensl. byraguen-1,3 u metun6yraauen-1,3. [lonyuenue | 1 27.10.2023 ||https://resh.edu.ru/
CUHTETUYECKOTO KayuyyKa U PE3UHBI
10 ||ANKUHBL: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKUI 1 10.11.2023 |https://resh.edu.ru/
psAn. ALleTHIIEH — NPOCTEHIINI IIPEICTaBUTENb aJKMHOB
‘11 ”BBI‘-II/ICJ'ICHI/IH 10 YPaBHEHHUIO XUMUYECKOU peaKkuu H 1 H H H 17.11.2023 Hhttps://resh.edu.ru/ ‘
‘12 ”ApeHBIZ 0€H30:1 U TOIyoJ. TOKCHYHOCTH apeHOB H 1 H H H 24.11.2023 Hhttps://resh.edu.ru/ ‘
13 |'eHeTnueckas CBs3b YIJIE€BOJIOPOJOB, MPUHATIEKAIINX K 1 1.12.2023 |https://resh.edu.ru/
pa3IMYHbIM KJ1accaM
14 |[[IpupoaHbIe ICTOYHUKH YIJIEBOAOPOIOB: MPUPOIHBIN Ta3 U 1 08.12.2023 |https://resh.edu.ru/
MOMYyTHBIE HEPTSIHBIC Ta3bl, HEPTH U MPOITYKTHI €€
nepepadoTKu
15 |[IIpupoaHble UCTOYHUKH YTIEBOAOPOJIOB: MPUPOIHBIN T'a3 U 1 15.12.2023 |https://resh.edu.ru/
MONyTHBIE HETIAHBIC Ta3bl, HEPTh U MPOIYKTHI €€




No Tema ypoxka ‘ KonnuectBo yacoB ‘ Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero|| Kontponbhbie || TIpaktnueckue || H3YIeHAA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI

|__|nepepaGorku L || | |

‘16 ”KOHTpOJ‘IBHaH paborta 1o pazaeny «YTJIeBOI0POIbI» H 1 H 1 “ H 22.12.2023 Hhttps://resh.edu.ru/

17 |[[IpenenbHble OJHOATOMHBIE CIUPTHI: METAHOJ U ATAHOJ. 1 29.12.2023 ||https://resh.edu.ru/
Bonopoanas cBs3b

‘18 HMﬂoroaTOMHme CHUPTHI: TUIEHIJIMKOJIb U TJIULIEPUH H 1 H H H 12.01.2024 Hhttps://resh.edu.ru/

19 | ®enon: ctpoeHre MOJIEKYIbI, PU3NYECKUE U XUMHUUECKHE 1 19.01.2024 |https://resh.edu.ru/
CBOMCTBA, IPUMEHEHHE

‘20 HAJILI{erHI{H: (dbopmanpAeTua U aneTanbAeTua. AIIETOH H 1 H H H 26.01.2024 Hhttps://resh.edu.ru/

21 ||OaHOOCHOBHBIE NpeAeIbHbIE KAPOOHOBBIE KMCIOTHI: 1 02.02.2024 | https://resh.edu.ru/
MypaBbUHAs U YKCYCHas

22 |[[IpakTrueckas padota Ne 2. «CBoiicTBa pacTBOpa yKCyCHOU 1 1 09.02.2024 | https://resh.edu.ru/
KHCIIOTBD

23 ||CreapuHOBas U OJEUHOBAs KMCIOTHI, KaK IPEICTaBUTENIN 1 22.02.2024 ||https://resh.edu.ru/
BBICIINX KapOOHOBBIX KHCIIOT

24 | Mblia KaK COJIM BBICHINX KapOOHOBBIX KHCJIOT, UX MOIOIEE 1 01.03.2024 | https://resh.edu.ru/
JeUCTBHE

25 ||CnoxHble 3¢upbl KaKk IPOU3BOIHbIE KAPOOHOBBIX KHUCIIOT. 1 07.03.2024 | https://resh.edu.ru/
['maponu3 cioxHbIX 3¢pUpoB

‘26 H}KI/IpH: THJIPOJIN3, IPUMEHEHHE, OMOJIOTHYECKasi pOJIb )KUPOB H 1 H H H 15.03.2024 Hhttps://resh.edu.ru/

27 |[YrheBonbl: cocTaB, knaccudukaiys. Baxueiime 1 22.03.2024 ||https://resh.edu.ru/
IpeJICTaBUTEIN: TII0KO03a, (PpyKTO3a, caxapo3a

‘28 HKanMan Y LEJUII0JI03a KaK IIPUPOIHBIE IIOJIUMEPBI H 1 H H H 05.04.2024 Hhttps://resh.edu.ru/

29 |[KonTponbHas paboTa no pazneny «Kucrnopoacoaepxaiine 1 1 12.04.2024 |https://resh.edu.ru/
OpraHUYECKHUE COCTUHEHUS»

‘30 HAMI/IHHZ METWJIAMUH U aHWJINH H 1 H H H 19.04.2024 Hhttps://resh.edu.ru/

31 ||AMHHOKHUCIIOTHI Kak aM(pOTEpHbIE OPraHUICCKHUE COCTUHCHHUS, 1 26.04.2024 |https://resh.edu.ru/
ux 6uonornyeckoe 3HaueHue. Ilentuapt




No Tema ypoxka ‘ KonnuectBo yacoB ‘ Hara DneKTpOHHBIC IU(PPOBHIE
/1 Beero|| Kontponbhbie || TIpaktnueckue || H3YIeHAA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
‘32 ”EGJIKI/I KaK IPUPOJHBIE BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS H 1 H “ H 10.05.2024 Hhttps://resh.edu.ru/
33 (|OcHOBHBIEC MOHATHS XUMHHU BBICOKOMOJICKYJISIPHBIX 1 17.05.2024 | https://resh.edu.ru/
COCIMHEHUN
34 ||OcHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJICKYJISIPHBIX 1 24.05.2024 ||https://resh.edu.ru/
coenuHeHuil. [ImacTmaccel, kKaydyku, BOJIOKHA
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 34 | 2 [ 2 |
11 KITACC
Ne Tema ypoka ‘ KomnnuectBo yacos ‘ Hata DneKTpoHHbIe HU(POBBIE
n/n Beero| Konrponsasie || IIpaktuueckue | A3YICHAA 06pasoBatebHEIe
paboThI paboThI pecypeel
‘1 HXI/IMquCKI/Iﬁ AJIeMEHT. ATOM. DJEeKTpOHHAas KOH(UTypaIusi aTOMOB H 1 H H H 01.09.2023 Hhttps://resh.edu.ru/
2 |[Ilepmonnueckuii 3akoH u [lepuonnueckas cucteMma XMMUYECKUX 1 08.09.2023 ||https://resh.edu.ru/
anemeHToB [l. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOpHUEHN
CTPOEHHUS aTOMOB
3 ||[3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX 1 15.09.2023 | https://resh.edu.ru/
COEIMHEHUH MO rpyIIaM U NepuoiaM. 3HaueHHe NepUoguIeCKOro
3aKOHA M CUCTEMbI XUMHUYECKUX deMeHToB J[.1. Menneneesa B
pa3BUTUHU HAYKH
4  ||CtpoeHnue BellecTBa. XUMHUYECKas CBA3b, €€ BUbl;, MEXaHU3MBbI 1 22.09.2023 ||https://resh.edu.ru/
o0pa3oBaHUs KOBAJIEHTHOU cBsi3u. BosopoaHas cBs3b
5 |[BasieHTHOCTB. DIEKTPOOTPULIATENILHOCTh. CTENEeHb OKUCIIECHUS. 1 29.09.2023 ||https://resh.edu.ru/
BemiectBa MONEKyYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS
6 |[lonsiTie 0 mUCTIEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOWTHBIC 1 06.10.2023 ||https://resh.edu.ru/
pacTBOpbl. MaccoBasi 107151 BEILIECTBA B pacTBOPE
7 |[Knaccudukarus 1 HOMEHKIATypa HEOPTraHHYECKUX COSTUHEHHM. 1 13.10.2023 | https://resh.edu.ru/
['eHeTnyeckas CBSI3b HEOPraHMUYECKHUX BEIIECTB, Pa3IMUHBIX KJIACCOB
8 |[Knmaccuukarys XUMUYECKUX PEAKIIUi B HEOPTaHUYECKOU 1 1 20.10.2023 ||https://resh.edu.ru/
OpraHWYECKON XMMHUH. 3aKOH COXPAaHEHMs MacChl BEILIECTB; 3aKOH




No Tema ypoxka | KonnuectBo yacos ‘ JHara DIIEeKTPOHHBIE [IUPPOBBIC
n/m Bcero|| Konrponpnsie || [Ipaktuueckue || A3YICHAA obpasosatesnbHbIe
paboThI paboTHI pecypeel

‘ HCOXpaHeHI/ISI Y IIPEBPAIECHUS SHEPTUU IIPU XUMUUYECKUX PEaKLUAX H H H H H

‘9 HCKOpOCTB peakiuu. OOpaTuMble peakiud. XMMHUECKOe paBHOBECHE H 1 H H H 27.10.2023 Hhttps://resh.edu.ru/

10 ||[IpakTrueckas padota Ne 1. «BnusiHue pa3nudHbIX GakKTOPOB HA 1 1 10.11.2023 ||https://resh.edu.ru/
CKOPOCTb XUMHUYECKOU PEaKLIUM»

11 ||OnexTponutnyeckas aucconuanus. [lonsTie o BonoposHomM 1 17.11.2023 ||https://resh.edu.ru/
nokasareie (pH) pactBopa. Peakuuu nonnoro oomena. I'uaponus
OpraHMYECKUX U HEOPraHMUECKUX BEIIECTB

12 ||OkucIUTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. [lonsaTre 06 1 24.11.2023 ||https://resh.edu.ru/
AJIEKTPOJIN3E PacIsIaBOB U PaCTBOPOB COJIEH

‘13 HKOHTpOJII:HaSI pabota no pasneny «TeopeTndeckue OCHOBBI XUMHM H 1 H 1 H H 1.12.2023 Hhttps://resh.edu.ru/

14 |Mertamibl, ux nojoxxenue B [lepuonnyeckoil cucteMe XUMHYECKUX 1 08.12.2023 ||https://resh.edu.ru/
snemeHToB Jl. 1. MeneneeBa 1 0cCOOEHHOCTH CTPOEHHS aTOMOB.
OO6mue ¢puznueckre CBOMCTBA METANIOB

15 ||CrinaBel MeTAIIOB. DIEKTPOXUMUYECKHUH sl HANIPSHKEHUN 1 15.12.2023 ||https://resh.edu.ru/
METaJIJIOB

16 || Xumuueckue cBOICTBa BaXKHEUIINX METAIJIOB (HATpUM, KaIuii, 1 22.12.2023 ||https://resh.edu.ru/
KaJIbIIMIA, MarHui, aTIOMAHANA) U UX COSTUHEHUIN

‘17 HXI/IMquCKI/Ie CBOMCTBA XpOMa, MEAU U UX COCANHEHUN H 1 H H H 29.12.2023 Hhttps://resh.edu.ru/

‘18 HXI/IMquCKHe CBOMCTBA LIMHKA, JKeIe3a U UX COETUHEHUI H 1 H H H 12.01.2024 Hhttps://resh.edu.ru/

19 |IIpaktuueckas padota Ne 2. "Pemenue skcnepuMeHTaIbHbBIX 3a/1a4 1 1 19.01.2024 ||https://resh.edu.ru/
o teme «MeTtamib»"

20 |Hemeramnsl, ux nonoxenue B [lepuogunueckoil cucreme 1 26.01.2024 ||https://resh.edu.ru/
xuMHudecknx daeMeHToB 1. M. MenneneeBa u 0COOCHHOCTH
CTPOEHHS aTOMOB

21 ||®usmyeckre CBOMCTBA HEMETAIOB. AJJIOTPOIHS HEMETAIUIOB (Ha 1 02.02.2024 ||https://resh.edu.ru/
puMepe KUCiaopoaa, cepsl, hochopa u yriiepoaa)

‘22 HXHMquCKHe CBOICTBA raJIOT€HOB, CEPBI U UX COEAMHEHUN H 1 H H H 09.02.2024 Hhttps://resh.edu.ru/

‘23 HXI/IMI/IquKHG CBOMCTBa a30Ta, (hocoppa U UX COEAUHEHHH H 1 H H H 22.02.2024 Hhttps://resh.edu.ru/




No Tema ypoxka | KonnuectBo yacos ‘ JHara DIIEeKTPOHHBIE [IUPPOBBIC
n/m Bcero|| Konrponpnsie || [Ipaktuueckue || A3YICHAA obpasosatesnbHbIe
paboThI paboTHI pecypeel

‘24 HXI/IMquCKHe CBOMCTBa yriepoaa, KpEMHUS U UX COCUHEHUM H 1 H H H 01.03.2024 Hhttps://resh.edu.ru/

‘25 HHpI/IMeHeHI/Ie BaKHEHUIIINX HEMETAJUIOB U UX COSTUHEHUHN H 1 H H H 07.03.2024 Hhttps://resh.edu.ru/

26 |(|O0600wmenne 1 cucreMarn3anus 3HaHuil no reMe «Hemerayuisny. 1 15.03.2024 ||https://resh.edu.ru/
Bpluncienus 1o ypaBHEHHUSM XUMUUYECKUX PEAKIMU U
TEPMOXUMHUYECKHE PACUETHI

27 |[[Ipaktuueckas padota Ne 3. «Pemienue sKcriepuMEeHTAIbHBIX 3a7a4 1 1 22.03.2024 | https://resh.edu.ru/
no teme "Hemeramisi"»

‘28 HKOHTpOJILHaﬂ pabora o Temam «MeTtayuibl» U «HemeTabiy H 1 H 1 H H 05.04.2024 lhttps://resh.edu.ru/

29 ||Heoprannueckue u oprannueckue Kuciorsl. Heopranmueckue u 1 12.04.2024 | https://resh.edu.ru/
OpraHUYECKHE OCHOBAHUS

30 ||AmdoTrepHbIe HEOPTaHUYECKNE H OPTAaHUYECKHE COSAMHEHUSI. 1 19.04.2024 | https://resh.edu.ru/
['eneTnueckasi CBA3b HEOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB

31 |[Ponp xuMuu B 00ecrieYeHNHN IKOJIOTUUECKOM, SHEPreTUUECKOH U 1 26.04.2024 ||https://resh.edu.ru/
MUIIEBON O€30MaCHOCTH, Pa3BUTUU MEIULIUHBI

32 |[[IpeacraBnenust 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIIIIIEHHOTO 1 10.05.2024 | https://resh.edu.ru/
MOJTYYCHHS BXKHEHIITX BEIIIECTB

‘33 quJ'IOBeK B MUpE BEIIECTB U MaTePUAJIOB H 1 H H H 17.05.2024 [https://resh.edu.ru/

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 33 2 3
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