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HOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa o XuMuM Ha ypOBHE CpelHero oouiero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit
®deneparuny», TpeOOBaHWA K pe3yabraraM OCBOSHUS (eAepallbHON  00pa3oBaTelbHON
nporpammel cpennero odmiero oopazoanus (OOII COO), npeacraBienusix B DegepanibHOM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctaHmapte COO, ¢ yuérom Konmemnmuu mpemnogaBaHus
ydueOHOro mnpeamera «XuMmus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit dexnepanuu,
peaTu3yroNX OCHOBHBIC 00Pa30BaTeIbHbIC TPOTPaAMMBbI, 1 OCHOBHBIX MOJIOKEeHHUH «CTpareruu
pa3Butus BocniuTanus B Poccuiickort ®deaeparuu Ha nepuoy ao 2025 roma» (Pacmopsikxenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XHUMHH, K OIpPEIEICHUIO OO0IIeH
cTpareruu oOy4yeHusl, BOCIUTAHUSL ¥ PA3BUTHS 00y4aloOlUXCs CPeICTBAMH y4eOHOro mpeameTa
«Xumus» g 10—-11 kimaccoB Ha 6a30BOM YPOBHE COCTABWIJIM KOHIIETITYaJbHBIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTH IIeJeH, comepxaHus, pPe3yJlbTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MTOJITOTOBKU BBITYCKHUKOB.

Xumuueckoe o0pa3oBaHUE, IMOJy4aeMO€  BBITYCKHUKaMHU  00IIeo0pa3oBaTelbHON
OpraHu3alliM, SBIAETCS HEOThEMJIEMOM 4YacThl0 HUX o00pa3oBaHHOCTH. OHO  CIYKUT
3aBEPIIAOIIUM ITAlOM peaiM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
[EHHOCTEH, MPUCYIIUX [ETOCTHOM CHUCTEME XHMHUYECKOro O0O0pa3oBaHHs. OTH IIEHHOCTH
KacaroTCsl MO3HAHMUS 3aKOHOB MPHUPObI, (OPMHUPOBAHUS MHPOBO33PEHHSI U OOIIEH KyJIbTypbl
YeJIoBeKa, a TAaKXKe OKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
IpUpOJHOU cpere. Peanusyercs xumuueckoe 00pa3oBaHue 00ydaroIIMXCs Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHMs CPEeICTBAMHU yu4eOHOTO MpeaMeTa « XUMHUs, COACpKAHUE U MOCTPOCHUE
KOTOPOTO OIpEACNICHbl B MpPOrpaMMe IO XUMHHM C y4€TOM CHenu(PUKA HAyKH XUMHUHU, €€
3HAYEHUS B MO3HAHUU TIPUPOJIBI U B MaTEPUATBHON KU3HHU OOIIECTBA, & TAKXKE ¢ YIETOM 00IIUX
1eseil ¥ MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHEro oOIIero
obpazoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK WUTPAaeT 0COOYI0 pOJib B COBPEMEHHOMU
[IMBUJIM3AIINH, B CO3IaHUHA HOBOW 0a3bl MaTepHaIbHOW KyJabTypbl. OHa BHOCHUT CBOM BKJIAJ B
dbopMHUpoOBaHUE PAIMOHATBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpyXaroleM MUpPE KaK O €IMHCTBE MPHUPOIBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE TTOHMMAaHHUS BEIIECTBEHHOTO COCTAaBa OKPYXKAIOIIET0 MUPA, OCO3HAHMS B3aMMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH OOJIACTIMU MTPUMEHEHUSI.

TecHO B3aUMOACHCTBYST C JPYrMMH €CTECTBEHHBIMHM HayKaMH, XHUMHS CTala
HEOTHhEMJIEMON YacThbl0O MUPOBOUM KYJIBTYpbl, HEOOXOIMMBIM YCIOBHEM YCIICUIHOTO Tpylda U
KU3HHU Kaxa0ro wieHa oOmiectBa. CoBpeMeHHasi XUMHs KaK Hayka CO3MJaTeNIbHAasl, KaKk HaykKa
BBICOKMX TEXHOJIOTHH HallpaBjieHa Ha peIIeHHe TI00aJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, JHEPreTUUYCCKOM, ITHIECBOM, SKOJIOTHMYECKOW O€30MacHOCTH H
OXpaHbI 37J0POBbSI.

B coorBercTBMM ¢ OOHNMMHU MENSIMH W MPUHIMIIAMH CPEIHETo OoOIero oOpa3oBaHUs
conepkanne npeamera «Xumuss» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUECHHS) OPUESHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO TOJTOTOBKY OOYYaroIMXCsi, HEOOXOMUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIICHTHOTO BKJIIOYCHHUS B JKHU3HBH COIMYMA,
MPOJOHKEHHST 00pa3oBaHUS B PA3JIMYHBIX OO0JIACTSAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C
XUMUEN.

CocrapnsommM  TipeaMetra «XUMHUs» SBISIOTCS 0a30Bbie Kypchl — «Opranuueckas
xumus» U «OO0I1as 1 HeopraHuYecKasi XMMHUs, OCHOBHBIM KOMITOHEHTOM COZEPKaHUS KOTOPBIX
SBJISIFOTCS. OCHOBBI 0A30BOM HAyKHU: CUCTEMa 3HaHUM M0 HEOPTAaHUYECKOM XUMUH (C BKIIOUEHHUEM
3HaHUU U3 00IIEH XUMHUK) U OpraHndeckord Xxumuu. GopMUPOBAHUE JAHHON CHCTEMbl 3HAHUN
OpU U3YYEHHHM HOpeaMera O0ecCleYrMBAeT BO3MOXXHOCTh PACCMOTPEHHUS BCEro MHOIr000pasus
BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUIN XUMUHU.

CrpykTtypa comepxaHus KypcoB — «Opranndeckas xumusi» U «OO0Ias 1 HeopraHudecKas
XUMUsD» cHOpPMHUPOBAHA B TIPOrPAMME IO XMMHUU HAa OCHOBE CHCTEMHOTO TOJX0/1a K M3YUYEHUIO
y4eOHOro Marepuaia M OOyCIIOBI€HAa HMCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha
ONpPENENIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOl XHMMHUHU BeIEeCTBa



paccMaTpUBarOTCs Ha YPOBHE KJIACCHUYECKOW TEOPUM CTPOCHHS OPraHMYECKHUX COEAMHEHUH, a
TaKXE€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUU BEILECTB.
CeneHnus 00 M3ydaeMbIX B Kypce BEIIECTBaX JAalOTCA B Pa3BUTHUM — OT YIJIEBOJOPOJOB 10
CJIIOHBIX OMOJIOTMYECKM aKTUBHBIX COEIMHEHMN. B Kypce opraHM4ecKol XMMHH MOJIYy4aroT
pa3BuTHEe C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs NEpPBOHAYAIbHBIC
MPE/ICTABICHUS O XUMUYECKOHN CBS3H, KIIAaCCU(PUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOKCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIINH.

[lon HOBBIM yIJIOM 3peHHsI B mpeamere «Xumus» 0a30BOro ypOBHS paccMaTpHUBAaETCs
U3YYCHHBIA HAa YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs TEOPETHUUYECKUNA Marepual u
(dakToNorMuecKrue CBEACHUS O BEIIECTBAX M XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01ast 1 HeOpraHuyeckasi XMMus» 00y4arolUMCs TPEJOCTaBISETCS BO3MOKHOCTh OCO3HATh
3HaYEHUE TEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJOTUYECKUX IMO3UIIMM,
Iy0O)ke MOHSTh MCTOPUYECKOE H3MEHEHHE (PYyHKIMH 3TOro 3akoHa — OT o00oOmiaromeit 1o
OOBSCHAIONICH U MTPOTHOZUPYIOIICH.

Enunas cucteMa 3HaHUK O BaKHEWMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE O XUMHUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsgeTrcs B Kypcax 10 wm 11 kmaccoB »neMeHTaMu COAEpkKaHUsA, HWMEIOIIUMU
KYJBTYPOJIOTUUECKUH W TPUKIAJHON XapakTrep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAaHHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMU HAayKaMH, PACKpBIBAIOT €€ pOJb B IIO3HABATEIBHOU U
MPAKTUYECKON JEATEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXEHHUS K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX MPUITIOKEHUN XUMUU, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBI3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICITUBATh UH(MOOPMAIIMIO U TIPUMEHSATH €€ VISl TIOTIOTHEHUS] 3HAHUM, PEIIeHUS
WHTEJJIEKTYalbHbIX U AKCIIEPUMEHTAJBHBIX HCCIEIOBATEIbCKUX 3a7ad. B 1emom conep:kaHue
y4eOHOro npeaMera « XUMHs» JaHHOTO YPOBHS M3YUYEHUS] OPUEHTHUPOBAHO Ha (hOpMHUpPOBAHUE Y
00y4JaroIIMXCsi MUPOBO33PEHUECKON OCHOBBI ISl TOHUMaHUST (PriIOCOMCKUX HAEH, TAKUX Kak:
MaTepUaibHOE €IMHCTBO HEOPTAaHMYECKOTO M OPraHUYECKOTO MHUpPa, OOYCIOBIEHHOCTh CBOMCTB
BEIIECTB HMX COCTAaBOM M CTPOEHUEM, T[O3HABAEMOCTb MPUPOJHBIX SBJICHHU MyTEM
DKCIIEPUMEHTA M pEHICHUS MNPOTUBOPEUMN MEXIy HOBBIMU (DaKTaMHd M TEOPETUUECKUMHU
MPENNOChUIKAMHU, OCO3HAHHME POJU XUMHUHM B PEIICHUH SKOJOTUYECKUX MpoOIeM, a TaKkKe
npolsieM COEpEeKEeHUsS HHEPTreTUYECKUX PECYpPCOB, CBHIPbs, CO3JaHUS HOBBIX TEXHOJIOTHH W
MaTepHuasoB.

B nmnnanme pemienus 3amad  BOCIHUTAHMS, Pa3BUTHS M COIMAIM3AIMK  OOYYalOIIUXCS
MPUHATBIE TPOTPAMMON IO XMMHUHU NOIXOAbl K OINPEACICHUIO COACPKAHHUS U TMOCTPOCHUS
npenMeTa MmpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX JIEWCTBHM, UMEIOIINUX
0a30Bo€ 3HAUEHHUE IS PA3IMYHBIX BUJOB JNESITEIBHOCTU: PEIICHMs MPOOIeM, TIOUCKa, aHalln3a
u 0o0paboTku wuHGOpMANUKA, HEOOXOMUMBIX I TPUOOPETCHHS] ONBbITA TPAKTUYCCKOM U
UCCIIE0BATEIbCKON IESITENbHOCTH, 3aHUMAOIIEH BaXKHOE MECTO B MMO3HAHUU XUMHUH.

B npakTuke npenogaBaHus XUMHUH Kak HA yPOBHE OCHOBHOTO OOIIET0 0Opa30oBaHUs, TaK U
HA YpPOBHE cpeaHero oOmero oOpa3oBaHusA, TIPU  OMNPEACICHUH  COIEPKATeIbHON
XapakTePUCTUKU 1IeJIe W3y4YeHUs NpeIMETa HAMPABICHUEM IEPBOCTENEHHOW 3HAYUMOCTU
TPaAWIIMOHHO Tpu3Ha&TCcs (POPMUPOBAHME OCHOB XHUMHUYECKOM HayKu Kak oO0macTu
COBPEMEHHOIO €CTECTBO3HAHMSI, MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3
KOMIIOHCHTOB MI/IpOBoﬁ KylbTypbl. C METOAMYECKON TOYKM 3pEHHUS TakoMl MOAXOd K
ONPE/CTICHUIO LeNIeil U3y YCHHS IIPSAMETA SBIISCTCS BIIOJIHE OIPaBIaHHBIM.

CornacHo MaHHOW TOYKE 3pEHUSI TIaBHBIMU UEISMH W3YUYEHHUs MpeaMera «XUMHs Ha
6azoBoM ypoBHe (10 =11 kJ1.) ABsrOTCS:

e (opmMupoBaHWE CHCTEMBl XHMHUYECKHUX 3HAHUM KaK Ba)XHEHUIEW COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBHIE MOHATHS,
(dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPUHM XHMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHWE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIUid, HEOOXOANMBIX I MPUOOPETEHUSI YMEHUN OPUEHTHUPOBATHCS B



MUPE BEIIECTB M XUMUYECKUX SBJICHUH, MIMEIOIIUX MECTO B IPUPOJIE, B MIPAKTHUECKOMN U
MIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB [EATEIBHOCTH, CBA3aHHBIX C HAONIOACHUEM W
OOBSICHCHHEM XHMHYECKOTO JKCIEPUMEHTa, COONIOICHHEM IMpaBWI OE30TacHOTO
oOpallieHus C BEIECTBAMH.

Hapsiny ¢ aTuM, comepkaTenbHass XapaKTepUCTHKA TeJIe U 33134 M3y4eHHs TpeaMeTa B
mporpaMMe Mo XMMHUHW YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMHU
B cucTteMe cpemHero ooOmiero oOpas3oBaHus. CeromHs B TPENONaBaHUU XWUMHH B OOJbIICH
CTCTICHH OTHAETCsI TMPEANOYTCHHE MPAKTHUYECKOWM KOMIIOHEHTE COJCp)KaHUS OOydeHus,
OpHUEHTHUPOBAaHHOW Ha TIOATOTOBKY BBITYCKHUKA OOIE00pa30BaTeIbHON  OpraHu3allny,
BJIAJICIONIETO HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHUSIMH aKTHBHOTO IOJIYYCHHUS 3HAHWN W MMPUMEHEHHS WX B PCATBHOMN JKU3HU IS PEIICHUS
MPAKTHYECKHX 3a]1ad.

B cBi3u Cc 3TUM TpH U3ydYeHHHM TpeaMeTa «XUMHUS» JOMHHHPYIOUIEe 3HaYCHUE
PUOOPETAIOT TaKUE LU U 3a]a4H, KaK:

amantanus  OOydYaroIIMXCS K  YCJIOBHSM  JIMHAMUYHO  Pa3BUBAIOIIETOCS  MHpA,
dbopMHUpOBaHUE HHTEJUIEKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEIbHOMY TMPUHATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM;

dbopMupoBaHue y OOyYalOmMMUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIUN),
UMEIOIINUX YHUBEPCAIbHOE 3HAYCHHE JJI PA3IMUHBIX BUAOB JCSITEIBHOCTU: PEIICHUS MPOOIIeM,
MOKWCKa, aHaimu3a M o0paboTku uWHGOPMAIMK, HEOOXOJUMBIX Jisi NPUOOPETEHHUS OIbITa
NESATEILHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKXKe IS OLICHKHU C
MO3UIIMNA  DKOJIOTMYECKOM O€30MaCHOCTH XapakTepa BIUSHHUS BEHIECTB M XHUMHYECKUX
MIPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE TTO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
00y4JarIMXCs: CIOCOOHOCTH CaMOCTOSITEILHO MTPHOOpPETaTh HOBBIE 3HAHUS 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH, UCTIOIH30BATh COBPEMEHHbIE HH()OPMAIIOHHbIE
TEXHOJIOTHH JJIsl TIOMCKA U aHalIM3a YYEOHOU U HAyYHO-TIOMYIIPHON HHPOPMAITUKA XUMUYECKOTO
COJIepP KaHMUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUYAIOIIHUXCS aCCOIMATUBHOTO U JIOTHUECKOTO MBIIUICHHUS,
HaAOIOATeNIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAUMBI, B
YaCTHOCTH, NMPH TUTAHUPOBAHUHU U TIPOBEJICHUU XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHUE Yy OOydYalOMMXCS YOSKIEHHOCTH B TyMAaHMCTHYECKOW HAMpaBICHHOCTH
XUMUH, €€ BaXHOW poOJM B  PEIICHUH TIJI00AJbHBIX TPOOJIeM  paIlMOHAIBHOTO
MPUPOIOTIONIL30BAHMS, TOMOJIHEHHSI YHEPTETHUECKUX PECYpPCOB U COXPAHEHUS MPHUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEPEKHOTO OTHOIICHHUS K TIPHUPONEC M CBOEMY
3[I0pPOBBIO, a TAK)KE MPUOOPETEHUS OIBITA UCTIOIB30BAHUSI TTOTYYCHHBIX 3HAHUN TSI IPUHSATHUS
IPAMOTHBIX PEIICHUH B CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHHUSIMHU.

B y4eOHOM mane cpemHero oo6miero oOpa3oBaHus MpeAMET «XUMUsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00sacT «ECTeCTBEHHO-HAYYHBIC TTPEIMETHI.

OO01iee 4KnCiIO 4acoB, OTBEAEHHBIX I U3YYCHHUsS] XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrasiser 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Hememo), B 11
KJiacce — 34 yaca (1 qac B HEJIEITI0).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMUM

[Ipenmer opraHndecKkor XMMHH: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJYyYCHUU
HOBBIX BEIIECTB WM MAarepuajoB. Teopus CTPOEHUsS OpPraHUYECKUX coeauHeHn A. M.
bytnepoBa, e€ ocHoBHble mMonokeHUsi. CTpyKTypHble (HDOpPMYJbl OPraHUYECKHX BEIECTB.
I'omonorus, n3omepus. XUMUYECKass CBA3b B OPraHUYECKUX COCAWHEHMSX — OJWHAPHBIE U
KpaTHBIE CBSI3U.

[IpencraBnenne o  kinaccuukanuu  OpraHWdYecKkdx  BemiecTB.  Homenkiatypa
OpraHUYEeCKUX COEIUHEHHI (CHCTeMaTH4ecKas) W TPUBHUAIBHBIE HA3BAHMS BaKHEHIIMX
IIPEACTABUTENEN KIIACCOB OPTAHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METO/IBI U3YyUYEHHS BEIIECTB M MX IPEBPALLCHUN: O3HAKOMIICHUE C
oOpa3laMy OpraHMYECKUX BEIIECTB U MaTepHUajlaMUd Ha WX OCHOBE, MOJAEIIUPOBAHUE MOJIEKYII
OpraHUYeCKUX BEIIECTB, HAOIIONEHWE U OINKUCAHHE JEMOHCTPALMOHHBIX OMNBITOB 11O
MPEBPAIICHUIO OPraHMYECKHX BEIIECTB MpPU HarpeBaHuW (IUIaBIeHHE, OOYIIMBaHUE H
TOpEHUE).

YriieBogopoasl

AJIKaHbI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHM psAd. MeraH M 3TaH — IPOCTEUIINE
MPEICTABUTENN AJIKAHOB: (PU3MYECKME W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS H
TOpPEHUS ), HAXOXKACHUE B IPUPOJIE, TOTYyUYEHUE U TPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUM PSAA. DTUJIEH U NMIPONUIEH — IIPOCTEUILINE
MPEICTABUTENN AJKEHOB: (PU3MYECKHME U XMMHYECKHME CBOMCTBa (peakuuu THIPUPOBAHMS,
raJIOTeHUPOBAHUS, THIpATAl[U1, OKUCICHUS U MOJIMMEPHU3ALUH), TOTYyYEHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metunOyTagueH-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
CBOICTBA (peakius noauMepusauun). [lomyyeHre CHHTETHUECKOTO KaydyKa U PE3HHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTHM CTPOEHHS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTENIINI TPEICTaBUTENb AJIKWHOB: COCTaB, CTPOEHUE, (PU3NYECKME U XHUMHUYECKUE
CBOMCTBa (peaKkUu TUIPUPOBAHUS, TAJIOTC€HUPOBAHUS, THApPATAl[iU, TOPEHUS), TTOJyUYEeHHUE U
MIPUMEHEHUE.

Apenbl. beHson: coctaB, cTpoeHHe, (PU3NUECKHE M XUMHUUYECKUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUSA U HI/ITp0BaHI/I$I) IIOJIy4eHHE W NPUMEHEHMeE. Tonyon: cocmas, cmpoenue,
Qu3zuueckue u xumuieckue ceotUcmea (peakyuu 2an02eHUpPOSanUs U HUMpO8anus), noryyeHue u
npumenenue. TOKCUYHOCTb apeHOB. leHeTrnueckas CBiI3b MEXKIY YNIEBOAOPOAAMU,
MIPUHAJIEKAIUMHA K Pa3JIUYHBIM KIIacCaM.

[IpupoaHbie UCTOUHUKHU YIIeBOAOPOaOB. [IpupoaHblil a3 U nonyTHbIE HEPTSIHBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CrnocoObl nepepabOTKH HePTH: MEeperoHka, KpeKUHT
(TepMuyecKuil, KaTanuTUYecKuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHUE
B [IPOMBIIIUIEHHOCTH U B ObITY. KaMEHHBII yroib U MPOAYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAIbHBIE METO/IBI U3YyUYEHHS BEIIECTB U MX IMPEBPALICHUI: O3HAKOMIICHUE C
oOpa3laMu IiacTMacce, KayqyykoB U pe3uHbl, kojuiekiuuu «Hedtb» u «Yronbsy», MoaearpoBanue
MOJIEKYJ1 YIJIEBOJAOPOAOB U TaJOreHONPOU3BOAHBIX, MPOBEICHUE HNPAKTUYECKOW pPabOTHI:
ITOJIyYEHHE 3TUJICHA U U3yUYEHHUE €TI0 CBOMCTB.

Pacuétnnle 3amaun.

Bbluncnenuss 1mo ypaBHEHHIO XHMHUYECKOW peakuMu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOIYKTa PEaKLMM 0 M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OZTHOTO U3 UCXOJHBIX BEIECTB U MPOJYKTOB PEAKIUH).

Kucinopoacoaep:kamue oprann4ecKue coeIMHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOWCTBA (PEAKIMM C aKTUBHBIMM METAJlJIaMH, FaJOre€HOBOIOPO/IaMH, TOPEHNUE),
npuMeHeHue. BonopomHble CBS3M MEXIy MOJEKyJlaMu CIHPTOB. JleMCTBME MeETaHoJa MU
ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHple CHOUPTHI. OTUIEHIIMKOIb W DIULEPUH: CTPOECHUE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aUMOJECICTBUE CO IIEJIOYHBIMU METAJJIaMHU, KaUECTBEHHAs! PEaKIIMs




Ha MHOIOaToMHble crnupThl). [lelicTBue Ha opraHu3M 4enoBeka. [IpruMeHeHHe MIHlepruHa U
STUJICHIJIUKOJISL.

®deHo: CTPOCHHE MOJICKYJbl, (U3MYECKHEe W XHMHUYECKHE CBOMCTBA. TOKCHMYHOCTH
denona. [Ipumenenue denomna.

Anpneruabpl U kemouwvl. DopManpierui, ameTaabJeru: CTpoeHue, (Qusnueckue u
XUMHUYECKHE CBOWMCTBA (PEaKIMM OKHUCJIEHUS W BOCCTAHOBJIEHUS, Kau€CTBEHHBIE PEAKIUM),
MOJIyY€HHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeAeNbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHasi KHCIIOTHI:
CTpoeHHue, (pu3Mueckrue W XMMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIME sl Kiacca KHCIOT,
peakuus dTepuduxanyn), noaryueHue U npuMeHenue. CTeapuHoBasi U OJICMHOBAsE KUCIOTHI Kak
MPECTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbUIa Kak COJIM BBICIIUX KapOOHOBBIX KHUCIOT,
MX MOIOIIEE NEHCTBHE.

Crnoxnble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MapONH3 CIOXKHBIX 3(PUPOB.
Kupsl. 'maponns xupos. [Ipumenenne xxupoB. bruonornueckas posb :KUPOB.

VYrneBobl: cocTaB, KiaccuUKalys yriieBOA0B (MOHO-, TU- U HIoJucaxapusl). [roko3a —
MPOCTENIINI MOHOCAXapua: 0COOCHHOCTH CTPOCHMSI MOJIEKYJbl, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumojelcTBue ¢ ruapokcugoM meau(ll), okucieHne aMMHaYHBIM PACTBOPOM
okcuga cepeopa(l), BoccTraHoOBiIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKICHUE B MPUPOJE,
MpUMEHeHue, Ononoruueckas posib. Dotocuure3. GpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemntonosa kak npupogHbie nonumepbl. CTpoeHre KpaxMasia U HEJUTOJIO3bI.
du3znyecKre 1 XMMUYECKUE CBOMCTBA KpaxMasia (THIPOIU3, KAUeCTBEHHAs PEAKIIHsI C HOIOM).

DOKCHEepUMEHTAIbHBIE METOAbl M3YYEHHsS BEIIECTB M MX MPEBPALICHUN: MPOBEICHUE,
HaOJIIOICHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAauE€CTBEHHbBIC
peaKkiMyu OJHOATOMHBIX CIUPTOB (OKHUCIEHHE 3TaHona okcuaom Mmenu(ll)), MHOroaroMHBIX
crnupToB (B3auMojeiicTBue mmiepuHa ¢ ruapokcunom menu(ll)), ampaerugoB (OKucCIIeHHE
aMMUa4HbIM pacTtBopoM okcuna cepedpa(l) u runppoxcumom menu(ll), B3ammoneiicTBue
KpaxMajia ¢ HOJOM), TIPOBEACHUE NPAKTUUECKOW pPabOTHI: CBOICTBA pacTBOpa YKCYyCHOM
KHUCJIOTHI.

Pacuérnblie 3anaun.

Bbluucienuss mo ypaBHEHHUIO XUMHUYECKOM peakuuu (Maccel, 00ObEMa, KOJIWYECTBA
MCXOJIHOTO BELIECTBAa WJIM NPOAYKTa PEAKIUU MO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIA MPOAYKTOB PEAKIIUH).

A3oTconepkaline OpraHnyeCcKue COeTUHEHUS.

AMMHOKHCIIOTBI Kak am(oTepHble opraHudeckue coeauHeHus. @dusudeckue u
XMMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha NpuMepe IuIuHa). buonmornuyeckoe 3HaueHHe
aMuHOKuUCHOT. [lenTupl.

benku kak mpupoHBIE BBICOKOMOJICKYISIpHbIE coequHeHus. [lepBuyHasi, BTOpUYHas U
TpeTUYHasi CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THIPOJU3, ICHATypalus,
Ka4eCTBEHHBIE pEaKIMKU Ha OCJIKH.

DKCHepUMEHTAIbHBIE METOJIbl M3yYEeHMsI BEUIECTB M MX IPEBpalleHUil: HaOMIOICHUE U
ONMKCaHUE JIEMOHCTPAIMOHHBIX OMBITOB: JAEHATypalus OEJKOB MNpPHU HarpeBaHUM, LIBETHHIC
peakiuu OeIKoB.

BrbicokoMoJieKy/IsIpHbIE COeIUHEHUS

OCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPHU3ALNK, CPEeIHssl MoJieKyisipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJIAPHBIX COETMHEHUIN — MOJIMMEpHU3aIIUs U MOJIUKOHICHCALIUS.

DKCHepUMEHTAIbHBIE METO/Ibl M3YUYEHHS BELIECTB M UX MPEBPALLECHUN: O3HAKOMJICHUE C
oOpa3amu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexXnpeIMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBS3€M IPU M3Yy4YEHUHM OopraHudeckod xuMmuu B 10 kiacce
OCYLIECTBIIIETCS 4YEpe3 HCIIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX IOHATUH, TaK U
NOHATUH, SABIIOIIMXCA CUCTEMHBIMM JUIsl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01iue ecTeCTBEHHO-HAy4HbIE IMOHATHUS: SIBJICHHE, HAy4HbId (akT, TUIoTe3a, 3aKoH,
TEOpHUs, aHalIM3, CHHTE3, KiIacCU(UKaLUs, I[EPUOJUUYHOCTb, HAOIIOEHUE, HU3MEPEHUE,
DKCIIEPUMEHT, MOJEIMPOBAHUE.



®duszuka: Marepusi, SHEpPIHsi, Macca, aroM, OJJIEKTPOH, MOJIEKyJa, JHEPreTUUYECKUI
YpOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3NUECKUE BETUUYUHBI U
SIIMHUIIBI KX H3MEPCHHUS.

buonorus: knerka, opraHusMm, 6mocdepa, oOMEH BEIIECTB B OpraHu3me, (OTOCHUHTES,
OMOJIOrMYeCKH aKTUBHBIE BellecTBa (O€IKu, YIIeBOAbL, JKUPBI, (DEPMEHTHI).

['eorpadus: MuHepasbl, TOpHBIE TTOPOBI, TOJIE3HBIE HCKOTIAEMBIE, TOTIUBO, PECYPCHI.

TexHoMOrHs: MHILEBbIE MPOTYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIIIUE CPECTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE IpemapaTbl, MaTepuaibl M3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckue 0CHOBBI XMMHUH

XUMHYECKUN 3leMeHT. ArtoMm. Sfnpo aroma, H30TONbL. ODJIEKTPOHHAs 00OJOYKA.
DHepreTUYecKre YpOBHH, TOYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- amemenTsl. OcOOEHHOCTH
pacnpesiesieHus: JIEKTPOHOB MO OpOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB.
DnexTpoHHAas! KOH(UTypaLys aTOMOB.

Ilepnonnuecknit 3akoH u Ilepmomnueckas cucrema XuMuueckux snemeHToB J[. .
MenneneeBa. CBsi3b NEPUOIUYECKOTO 3akoHa M Ilepmonnueckoil CUCTEMBI XHMHUYECKHUX
anemeHTOB J[. 1. MeHneneeBa ¢ COBpEMEHHON TEOPHUEUW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS] CBOMCTB XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIIOKHBIX
BEILIECTB 110 TPYyIIIaM U IeproAaM. 3HAYCHUE NEPUOANIECKOTO 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHue BemiecTBa. XUMHUUYECKas CBSI3b. BHUIBI XUMUYECKOM CBsI3U (KOBaJIGHTHAS
HEToJIApHAas W TOJspHas, MOHHasA, MeTajuindeckas). Mexanu3mMbl 00pa30BaHMs KOBaJEHTHOM
XUMHUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-aKUENTOpHbIN). BogoponHas cBa3b. BaaeHTHOCTS.
DIEKTPOOTPUIATENBHOCTh. CTeneHb OKUCIeHU. IOHBI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTBA. THWIBI KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKOW PEIIETKH.

[TonaTtue o aucnepcHbIx cucteMax. VICTUHHBIE U KOJUTOMIHBIE PaCTBOPBL. MaccoBas 10715
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHud. HomeHkimaTtypa HEOpPraHMYECKUX
BEIIECTB. [eHeTHUeCKasl CBA3b HEOPTraHWYECKHUX BEIIECTB, NPUHAMICKAIMX K Pa3IMYHBIM
KJIaccam.

Xumnueckas peakuusi. Knaccupukanuss XMMHUYECKUX peaklUuid B HEOPTraHUYECKOW u
OpraHUYECKOW XUMHH. 3aKOH COXPaHEHUS MAaCChl BELIECTB, 3AKOH COXPAHEHHUs U IPEBPALICHUS
SHEPIrUM NPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pas3lIMyHbIX (akTopoB. OOpaTUMbIE peaKlUU.
Xummuyeckoe paBHOBecue. PaKTOphI, BIMSIOIINE HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle [larense.

Onektponutudeckas aucconuaius. CuibHble W ciaOble JeKTpoauThl. Cpela BOIHBIX
PacTBOPOB BEILIECTB: KUCJas, HEUTPAJIbHAS, LIEITOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METO/ABl M3y4YEHUSI BEUIECTB U UX IPEBPAILLCHUI: JEMOHCTpALIMS
tabmun «[lepuoamdeckas cucrema xumuueckux sneMmeHToB [[. M. MeHnneneeBa», u3ydeHue
MoJiesIell KpUCTAJNIMYECKUX PELETOK, HAOMIONEHWE U ONMCAHME JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3JIOKEHUE IMEPOKCHIA BOIOPOIAa B IPHUCYTCTBUM KaTalau3aropa,
OIPEJIEIICHUE CPENBI PACTBOPOB BEIECTB C ITOMOIIBI0 YHUBEPCAJIBHOTO MHINUKATOPA, PEAKIUU
HMOHHOTO OOMEHa), MPOBEJAEHUE MPAKTUYECKON paboThl «BiusHME pazauyHbIX (AKTOPOB Ha
CKOPOCTb XMMHUYECKON PEAKIIM.

Pacuérnnle 3amaun.

Pacuérel 1o ypaBHEHMSAM XMMHYECKHX pEAaKUUWA, B TOM YHCIE TEPMOXMMHUYECKHE
pacd€Thl, pacyEThI C UCIIOJIB30BAHUEM ITOHATHS «MACCOBas JOJIS BELIECTBAY.

Heoprannuyeckasi xumus



Hemeramnsl. [lomoxxenne HemeramioB B Ilepuoamyeckor cucremMe XUMHYECKUX
sanementoB J{. . MenneneeBa u 0COOEHHOCTH CTpOE€HHUS aToMOB. DuU3nMYeCcKue CBOMCTBa
HEMETAJIJIOB. AJIJIOTPOTIHS HEMETAJUIOB (Ha IpUMeEpe KUCIIOpoaa, cephl, pocdopa u yriepona).

XWMHYECKHE CBOWCTBA BAXHEUITMX HEMETALIOB (TalOTEHOB, Cephl, a3oTa, docdopa,
yIiepoia M KpPEMHHUSI) M HUX COCIMHEHHHA (OKCHUIOB, KHCIOPOJICOAEPKAIIMX KHUCIOT,
BOJOPOJIHBIX COEMHEHUN).

[IprMeHenne Ba)XHEUIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramnsl. [lonoxenne metamnos B [lepuoanyeckoin cucteMe XMMAYECKUX JIEMEHTOB /1.
N. MenpaeneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. O01me
¢busnueckue cBoiicTBa MeTayyioB. CIUIaBbl METAIOB. DIEKTPOXUMHUECKHUN PsJl HAPSKSHUN
METaJJIOB.

XUMUYECKUE CBOWCTBA BaXKHEWIHUX METAINIOB (HATpuM, Kalvid, KaJbI[Md, MarHuu,
AJTIOMHUHUH, IUHK, XPOM, JKeJI€30, MEJlb) U UX COCAUHEHUIA.

OO6mume crnocoObl Moy4eHus: MeTauioB. [I[pumMeHeHne MeTasuioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbI M3y4YEeHHUs BEIIECTB W HUX IPEBpalllCHU: H3yUYCHUE
KOJUIeKIIMKU «MeTaJibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHUE IKCIEPUMEHTATbHBIX
3aja4, HaONIOIEHWE M  ONHCAHUE JEMOHCTPALMOHHBIX H  JIA0OPAaTOPHBIX  OIBITOB
(B3auMOAEICTBUE THIPOKCUAA AFOMHHMS C PACTBOPAMM KHUCJIOT M ILEJI0YEH, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJLJIOB).

Pacuérnslie 3anaun.

Pacuétel Maccel BemecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKLIMHU BEIIECTB, Pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHus ¥ KU3Hb

Ponb xumun B 00eCTieUeHUH SKOJIOTMYECKOM, YHEPTETUUECKOM U MUIIIEBOM O€30MacHOCTH,
pa3BUTUM MeauluHbl. [loHSTHE O HAyYHBIX METOJaX MO3HAHUSI BEUIECTB M XHUMHUYECKUX
peaKLuil.

[IpencraBnenuss 00 OOUIMX HAy4YHBIX MPUHIUIIAX M[POMBIIUICHHOTO TOJYYEHHS
BKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MaTepHaJIOB: Ba)KHEHIIIME CTPOUTEIIbHBIC MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepamMuKa, MaTepualibl JJisi SJICKTPOHUKH,
HaHOMaTepHuaJsbl, OPraHMUYECKUE U MUHEPAIbHbIE YI0OPEHUS.

XuUMHSI ¥ 370pOBbE YEJIOBEKA: MpaBWJIa MCMOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaTos,
npaBuiia 0€30MacHOTO UCIOJIb30BaHUSI MPenapaToB OLITOBOM XUMHH B TTIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXInpeaAMETHBIX CBsI3e€l MPU U3yYeHUH OOLIeH U HEOPTraHMYECKOW XUMHH B
11 xkmacce OCYIIECTBISETCS dYepe3 UCIONb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAyUYHbBIX
MOHATUM, TaK W TOHITUH, SBIAIONIMXCS CUCTEMHBIMH IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LMKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC IOHATHS: HaydHbIM (DaKkT, TUIOTE3a, 3aKOH, TEOpHs,
aHajau3, CHUHTE3, KJIacCU(PUKalus, [EPUOAUYHOCTh,  HAONIONEHUE,  SKCIIEPUMEHT,
MOJIETMPOBAHKE, U3MEPEHHE, SABJICHUE.

dusuka: Marepus, SHEpPrusi, Macca, aTom, JJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, W30TOTI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, YHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TE€NO, 00bEM, arperaTHoe
COCTOSIHUE BeIlleCTBa, (PU3NUECKUE BETMUYUHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kierka, opraHums3M, SKOCUCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPTraHU3MeE.

['eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, TIOJE3HBIE UCKOTIAEMbI€, TOTLIUBO, PECYPCHI.

TexHonorus:  XUMUYECKas  NOPOMBILIUIEHHOCTb,  METAUIyprus,  MHPOU3BOACTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO3AMCTBEHHOE IIPOU3BOJCTBO, MUILIEBast
IPOMBIIIEHHOCTh, (hapMalleBTUYEeCKash MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX
penaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTE€pPUajoB, JIEKTPOHHAS MPOMBIIIIEHHOCTb,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ysibTaTaM OCBOEHUS OOyYarOIIMMUCS
IPOrpaMM CPeHEro o0IIero o0pa3oBaHus (JIMUHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM).
Hayuyno-meTtonnueckoif OCHOBOM 1Jisi pa3pabOTKH IJIAHUPYEMBIX pE3ylIbTaTOB OCBOCHUS
IPOrpaMM CPETHEro OOIIEr0 00pa30BaHus SBISETCS CUCTEMHO-ACSATEIbHOCTHBINA OIXO]I.

B cooTBEeTCTBUU C CUCTEMHO-AEATEIBLHOCTHBIM IMOIXOAOM B CTPYKTYpE JMYHOCTHBIX
pE3yJAbTaTOB OCBOCHHUS IMpeaMeTa «XUMUs» Ha YPOBHE CpPEIHEro o00Iero o0pa3oBaHUS
BBIJICJICHBI CJIEIYIONINE COCTABIISIONIHE:

OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKOM TpaXTaHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEICHUIO;

HaJIM4KUe MOTUBAIMU K 00y4YECHHIO;

IeJICHANPAaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KITFOYEBBIX
[IEHHOCTEN U UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCA B CBOEU JIESITEIIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaMH, MPUCYIIUMHU LIEJIOCTHOW CHCTEME XUMHUYECKOTO
o0pa3oBaHus;

HAJIMYME TPABOCO3HAHUS DKOJIOTHYECKOUW KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH KU3HECHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yNabTaTbl OCBOCHUS IMpeAMETa «XUMHs» [TOCTUTAalOTCS B E€IUHCTBE
y4eOHOM U BOCIUTATEIBHOW JESITEIbBHOCTU B COOTBETCTBUM C TYMaHHUCTHUYECKUMH,
COIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HACaJaMU POCCHICKOTO
TPaKJAHCKOTO O0OIIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMU M TPaBUJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIIMMHU ~ TIPOIIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHUS W  HPABCTBEHHOTO
CTAaHOBJICHHSI JINYHOCTU O0YUaOIIUXCSI.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS MIPEIMETa « XUMHUSD» OTPaXKartoT C(HOPMUPOBAHHOCTD
OMbITa TO3HABATEIIbHOW M TIPAKTUYECKOW JESITEIIbHOCTH OOYYalolUXCs IO peatu3aluu
MIPUHSTHIX B 00IIECTBE IIEHHOCTEH, B TOM YMCJIE B YaCTHU:

1) rpaxaaHCKOro BOCTIUTAHUSA:

OCO3HAHUS 00YYaIOUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U O0S3aHHOCTEH, YBaKEHUS
K 3aKOHY U MPABOMNOPSAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUJIaX MEXKJIMYHOCTHBIX OTHOILICHHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JCATENHHOCTH TIPH CO3JMAHUHM Yy4eOHBIX
MPOCKTOB, PEIICHUH Y4YeOHBIX U TIIO3HABATEIBHBIX 3aJ1a4, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTM TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apTyMEHTHI
JPYTHUX MIPU aHAIU3E PA3TMYHBIX BHJIOB YU€OHOU JCSITEIBHOCTH;

2) NaTpUOTHYECKOT0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACIJIEIUI0 OTEYECTBEHHOM
XUMUW;

YBaXXEHUSI K TMPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKCHHSI HAYKU €CTh PE3YJbTaT IIUTEIHHBIX HAOIIONCHUIH,
KPOIOTJIUBBIX SKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSITHHOTO TPY/A YYEHBIX U MPAKTUKOB;

MHTEpeCca W TIO3HABATEJIbHBIX MOTHUBOB B TMOJYYEHUU M TMOCIEAYIOLIEM aHalu3e
nH(}OpMAITIH O TIEPENOBBIX TOCTUKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH,

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, ’TUYECKOTO MTOBEACHUS,

CIIOCOOHOCTH OIIEHWBATh CHUTYyallMH, CBS3aHHBIE C XUMUYCCKUMH SIBICHUSMH, U
MIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHHUE M MOCTYNKHA CBOUX TOBApHUIIEH C MO3ULIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIKOB,;

4) popmupoBaHusi KyJbTypbl 310POBbSI:



NOHUMAaHUSl IIEHHOCTEH 3740pOoBOro M 0Oe30macHoro obpasza >KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUUYECKOMY 3710POBBIO;

coOroieHust mpaBuil 6€30MacHOro OOpaleHusl ¢ BEUIECTBaMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYAOBOU JIEATENBHOCTH;

NOHUMAaHUSl I[IEHHOCTH TMPaBUJI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
NOBEJCHUA B CUTYaLIMSX, YTPOKAOIINX 3I0POBBIO U JKU3HU JIIOACH;

OCO3HAHUS MOCJEICTBUM U HEMPUATUS BPEIHBIX MPUBBIYCK (YMOTPEOICHUS aJIKOTOJS,
HApPKOTUKOB, KypEHHUs);

5) TpynoBOro BOCIIUTAHMSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JESTENbHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JAEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE y4YaCTUE B PEIICHUU MPAKTUYECKUX 3aJa4 COLUUAIBbHOU
HaMpPAaBIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeCca K MPAKTUYECKOMY U3YUYEHHIO MPOQPecCcruil pa3InyHOro pojia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUU;

YBAXKEHUS K TPYALY, JIFOIAM TPyAa U pe3yibTaTaM TPYLOBOU ACATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAIBLHON TpaeKTOpUU OOpa30BaHUs,
Oynymield mnpodeccur MW peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C Y4YETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTRa;

6) IK0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH  II€JIECOOOpa3HOrO0  OTHOIIEHWS K  MPUPOJE, KaK  HMCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MJIE;

NOHUMaHUS  TIO0AIBHOTO  XapakTepa  OAKOJOTMYECKUX  MpoOJIeM,  BIHSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSHUE ITPUPOIHON U COLUAIIBHOM CPEbI;

OCO3HAHUS HEOOXOAMMOCTH HCIOJIB30BaHUS JIOCTIDKEHUW XUMHUU JUIsl pEIlICHUs
BOIIPOCOB PALlMOHATIBHOIO MPUPOAOTIOIH30BAHMS,

AKTUBHOI'O HENPUATHS JIEUCTBUM, MPUHOCAIIMX BPEI OKPYXKAIOLIEH MPUPOIHOM Cpele,
YMEHHUS IIPOTHO3UPOBATH HEeOJIaronpusiTHhIC JKOJIOTUYECKHUE MO CJIEICTBUSA
NPEANPUHUMACMBIX JECUCTBUUA U TPEIOTBpAIATh UX;

HaJIMYKSL PA3BUTOIO SKOJIOTHMYECKOIO MBILUICHUS, SKOJIOTHUYECKOW KYJIBTYPBI, OIIbITa
JNEATEIBHOCTH JKOJIOTMYECKOW HANpPaBJICHHOCTH, YMEHHS PYKOBOACTBOBATbCS HWMHU B
MO3HABATEILHOW, KOMMYHUKATUBHON W COIMAJILHOM TPAKTHKE, CIHOCOOHOCTH U YMEHUS
AKTUBHO MTPOTHUBOCTOSTH UICOJIOTHUU XeMO(hOoOuH;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUsl CHEUGUKNA XUMUW KaK HayKH, OCO3HaHus €€ ponu B (hopmMupoBaHUU
pPalMOHANIPHOTO HAYYHOTO  MBINIJICHUS, CO3JaHUHM IIEJIOCTHOTO TMPEACTABICHUS 00
OKpPYKaIIIEM MHpPE KaK O E€IWHCTBE IPUPOALI W YEIIOBEKA, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoOIeM COXpaHESHHsI PUPOTHOTO PABHOBECHS;

YOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JJII COBPEMEHHOM IMBUIIM3AIMH: B €€
T'YMaHUCTUYECKON HAMpaBJIEHHOCTH ¥ BAXKHOW POJIM B CO3JJaHUU HOBOW 0a3bl MaTepUabHOU
KYJIBTYphl, PEIICHHH TI00albHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA —
CBIPHCBOM, SHEPreTUUYCCKOM, MHIINEBOM M DKOJOTHMYECKOM O€30MMacHOCTH, B Pa3BUTHHU
MEUITMHBI, 0OECIICYCHUH yCIOBUM YCIICITHOTO TPyAa M JKOJIOTHUYECKH KOM(MOPTHON KU3HU
Ka)KJI0TO 4jIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHHUS CYIIHOCTH METOJIOB IIO3HAHUS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCITOJIb30BaTh IMOTy4YaeMble 3HAHUS
JUTST aHanmu3a W OOBSCHEHUS SIBICHHM OKpPYXAIOMIET0 MHpa W TPOUCXOMSIIUX B HEM
W3MCHCHHUM, YMEHHUS JellaTh OOOCHOBAaHHBIC 3aKIIFOUEHWS HA OCHOBE HAyYHBIX (DAKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO IMOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJB30BaTh XMUMHUYECKHAE 3HAHWS [IJISl  PEIICHUs
po0JIeM B peaNTbHBIX KU3HEHHBIX CUTYAIIHSX;

MHTEPECA K MO3HAHUIO U UCCIIEA0BATEIIbCKOUN NEATEIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMOJIyYEHHI) HOBBIX 3HAHUM II0 XMMHM B COOTBETCTBUM C IKHW3HCHHBIMU
MOTPEOHOCTSAMU;



UHTEpECa K OCOOCHHOCTSIM Tpylda B pa3IUyHbIX cdepax MnpodeccuoHanbHOU
NEeSTETBHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ylbTaTbl OCBOCHHSI Y4eOHOTO MpenMera «XUMHs» Ha YpPOBHE
cpeaHero o01ero ooOpa3oBaHus BKIIOUAIOT:

3HaYMMbIe JUIsI (DOPMHUPOBAHUS MHPOBO33PEHUS OO0YUYaIOIIUXCA MEKIUCIUILIMHAPHBIC
(MeXnpeaMeTHbIE) OOIICHAYYHbIE MOHATUSA, OTPAKAIOIINME LEIIOCTHOCTh HAYYHOM KapTHUHBI
MHUpa U cneuu(puKy METOAOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTUs, SBICHUE, MPOIECC, CHUCTeMa, HAy4YHbIH (DaKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIEeOBaHNEe, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U
Jpyrue);

YHUBEpCaJbHble  y4yeOHble  JeWCTBUS  (IIO3HABAaTEJIbHbIE,  KOMMYHHUKaTHUBHBIE,
peryiaTHBHBIE), oOecnednBaronie (HopMUpoBaHWE (PYHKIMOHAIBHOM TIPaMOTHOCTU H
COLIMAJIBHON KOMIIETEHIIMH 00yYarolIXCs;

COCOOHOCTh ~ OOY4YAIOIIMXCSA  HMCIOJIb30BATh ~ OCBOEHHBIE  MEXIHUCLUUILIMHAPHBIE,
MHPOBO33PEHYECKNE 3HAHUS M YHHBEpPCAJIbHbIE y4eOHbIE ACHCTBUS B MO3HABATEIbHOW U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeMeTHbIE pe3yNbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIbHBIMH YUYEOHBIMU
MO3HAaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISSTUBHBIMU JICHCTBUSMH.

OByaieHe YHMBEPCAJbHBIMH Y4eOHbIMH N03HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JJOTNYeCKHeE eHCTBHS:

CaMOCTOATENIbHO (OPMYIHPOBaTh M aAKTyaIM3UPOBATh MpOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

OMpENENsITh LEeNU ACATENbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX JIOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEIbHOCTU C TOCTABICHHBIMH LIEJISIMH;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUWA NPHUEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIICISTh
XapaKTepHbIE MpPU3HAKA TMOHSATUH M YCTAHABIMBATH WX B3aUMOCBS3b, HCIONbH30BAThH
COOTBETCTBYIOILIUE TOHITHS 1J11 OOBSCHEHUS OTIEIbHBIX (DAKTOB U SABJICHUN;

BBIOMpPATh OCHOBAHMS M KPUTEPUU I KiacCU(UKAIMU BEIIECTB M XUMHUYECKHX
peaKkuui;

YCTaHABIMBATh MPUYNHHO-CIIEJICTBEHHBIE CBS3U MEKY U3y4YaeMbIMU SIBICHUSMU;

CTPOUTH JIOTHYECKUE paACCYKIEHUs1 (MHIYyKTUBHBIE, IENYKTUBHBIC, IO AaHAJIOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYMS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIUPOBATH
BBIBOJIBI M 3aKJIFOUEHUS;

OPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNIM, TPeoOpa3oBbBIBaTh MOEJbHBIC MPEACTABICHUS — XWUMHUYECKH 3HaK (CHUMBOI)
JIIEeMEHTa, XHUMHUYeckas (opmyna, ypaBHEHHE XHMHUYECKOW peaKkIUu — IMpU PEHICHUH
y4eOHbIX ITO3HABATEIBHBIX M MPAKTUYECKHX 3aJ]ay, NMPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC
MPENCTABICHUS JJIA BBISIBJICHUS XapaKTEPHbIX MPU3HAKOB H3Y4YaE€MbIX BEUIECTB H
XAMUYECKUX PEAKLIUM.

2) 0a30BbIe HCCIeA0BaTEILCKUE 1eHCTBHUA:

BJIa/IETh OCHOBAMU METOJI0B HAYYHOTO [MO3HAHMSI BEIIECTB U XUMHUECKUX PEaKIUi;

dbopMynupoBaTh LETUM W 3aJaud HUCCJIENOBAaHUS, WCIOJIb30BaTh IOCTABICHHBIE H
CaMOCTOSATENIbHO C(OPMYIMpPOBAaHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI JUIsi (POPMUPOBAHMSI THUIIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUMU,

BJIAJETh HABBIKAMU CaMOCTOATENIBHOTO IUIAHWUPOBAHUS W NPOBENCHUS YUYEHUYECKHUX
HKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHMsS  HaOmOmaTh 3a  XOJAOM  IIpoliecca,
CaMOCTOSITEJIbHO TPOrHO3UPOBATH €r0 pe3yabTar, (popmMyaupoBaTh 0OOOIIEHHUS U BBIBOJbI
OTHOCUTEIILHO JTOCTOBEPHOCTU pE3YJIbTAaTOB HCCIENOBAHUS, COCTAaBISATh OOOCHOBAHHBIN
OTU€T O IIpoJIeTIaHHOM padboTe;

npuoOpeTarh OMNBIT YYEHUYECKON HCCIIeI0OBAaTEIbCKOM W MPOEKTHON JesITeNbHOCTH,
NPOSIBIISATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TOHMCKY METO/OB PpEIICHUS
NPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIUYHBIX METOAOB MO3HAHHS.

3) pabora ¢ uHpopManmei:



OPUEHTHPOBATHCA B PA3NMYHBIX HCTOUYHUKAX WHPOpMAIMK (HAYYHO-TIOMYISIpHAS
JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE mocobus, pecypcel HHTepHeTa),
aHAIM3UPOBATh MH(POPMAIMIO PA3TMYHBIX BHJIOB U (OPM TMPEACTABICHUS, KPUTUYECKU
OIICHHBaTh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCT;

dopMyIHpOBaTh 3aMpochl W MPHUMEHATHh Pa3IUYHBIC METONIbI MPU TOWCKE W OTOOpE
nHpOpMAITIH, He0OXOTUMOM TS BRITIOTHEHHS YIEOHBIX 3a71a4 ONPeNeICHHOTO THIIA;

IpUOOpETaTh OMBIT HCIIONIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUHN U
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTUMaNbHYIO (OpPMY MpEACTaBICHUS WHOOPMAIUH
(cxempbl, TpaduKH, TUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAy4YHBIA S3BIK B KadecTBE CPEACTBAa MpH paboTe ¢ XUMHYECKOM
uHpOpMAIHCH: MPUMEHITh MEXIpPEeIMETHbIE ((pHU3MYecCKue M MaTeMaTHYeCKUE) 3HAKU U
CUMBOJIBI, (hOpMYJIbI, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH.

OBiajieHHe YHUBEPCAJbHBIMM KOMMYHUKATUBHBIMHY J1€ICTBUSIMU:

3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYIaeMOW TeMbI B XOJI€ JUAJIOTa W/WIH IUCKYCCUH,
BBICKA3bIBaTh M€, (OPMYJIUPOBATh CBOU TMPEAJIOKEHUS OTHOCHUTEIHHO BBITOJIHEHUS
MIPETIOKEHHOM 3a71a4u;

BBICTYIIAaTh C MPE3CHTAIMEH PEe3yJIbTaTOB IMO3HABATEILHON JESTEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHM TIPH BBIIIOJIHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro MmpoekTa U (OpMyIupOBaTh BBIBOJABI MO pe3yJibTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUN MTyTEM COTIACOBAHUS MO3UIIMN B X0/I€ OOCYXKACHHUS U OOMEHA MHEHHUSAMH.

OBiaieHHe YHUBEPCAJbHBIMH PeryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO MO3HABATENIbHYIO JESITEIHHOCTD,
onpenenss e€ e U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeaiaraeMblii aJITOPUTM JIEHCTBUI MPU BBHIIOTHEHUH YUYEOHBIX U UCCIEAOBATEIBLCKHUX 3a/1a4,
BBIOMpATh Hanboee YHPEeKTUBHBIN CITOCOO MX PEHICHUS C YYETOM TOTy4YeHUs] HOBBIX 3HAHUM
0 BEIIECTBAX U XUMUYECKHUX PEAKIIUIX;

OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEH JIEATETLHOCTH HAa OCHOBE CaMoOaHalu3a |
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATDBI

10 KITACC

HpeameTHbIC Pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckast XUMIsD OTPaxkalor:

C(bopMHpOBaHHOCTL MPEACTaBICHUA O XHMUYCCKOH COCTaBISIOLICH eCTEeCTBCHHO-
HAyYHOW KapTHUHBI MUpPA, POJIM XUMHUHU B TO3HAHWU SBJICHUN MPUPOABI, B (popmMupoBaHUU
MBIIUICHUAS W KYJIBTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOTUMOU s
pEeIIeHUsT TPAKTUYSCKUX 3a7a4 U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOU Cpene;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XUMUYECKMM DJIEMEHT, aroM, OJJEKTPOHHAas 000J0YKa aroMa, MOJIEKyJa,
BaJICHTHOCTh, dJIEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas ¢dopmya
(pa3BépHyTast U COKpamiéHHas), MOJb, MOJIIpHAs Macca, MOJSPHBIA O0bEM, YIIIEPOIHBIN
CKeJeT, (PyHKIMOHANbHAs TPyNmna, paguKkai, HW30MEpHs, W30MEpPbl, TOMOJOTHYCCKUN PsII,
TOMOJIOTH, YINIEBOAOPObI, KUCIOPOA U a30TCOAEPKALIUE COCIUHEHUsI, MOHOMED, IMOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpoeHUsl opranudeckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MAcChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHMN S3bIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIHNE B
OCHOBE MOHUMAHHWSI PUYUHHOCTU M CHCTEMHOCTH XUMHUYECKUX SIBICHHM, (DAKTOIOTHYECKHE
CBEIICHUSI O CBOWCTBAX, COCTaBe, TMOJYUYECHWH W OE30TaCHOM HCIIOJNIb30BAHUHM BaKHEHIIIHX
OpPTraHUYECKUX BEIIECTB B OBITY U MIPAKTUIECCKON JIEATETLHOCTH YETIOBEKA;



c(hOpMHUPOBAHHOCTh ~ YMEHUW  BBISBISATH  XapakTepHbIE  MPU3HAKKA  TOHSATHUH,
yCTaHaBIMBAaTh WX B3aMMOCBS3b, UCIOJIB30BATH COOTBETCTBYIOLIME MOHATHS MPU OMUCAHUU
COCTaBa, CTPOCHHUS U MPEBPAIICHUIN OPTraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIOIB30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISi COCTaBICHUS
MOJICKYJISIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalE€HHON) (OopMyn OpraHUYECcKuX
BEIIECTB U ypaBHEHUN XUMHMUYECKUX pEaKIMi, W3roTaBIuBaTh MOJICIA MOJEKYI
OpraHUYeCKUX BEHIECTB I WUIIOCTPAMM WX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOCHUS,

c(hOpMHPOBAaHHOCTh ~ YMEHHUH  YCTaHABIMBATh  NPUHAAJIEKHOCTh  HU3YUEHHBIX
OpraHUYeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHUIO K ONpeNeIEHHOMY KJaccy/Tpyrie
COCJIMHEHUN (YIryIeBO10pOIbl, KHUCIIOPOJT u a30TCoIEprKalue COC/IMHEHHS],
BBICOKOMOJICKYJIIDHBIE ~ COEJAMHEHMs), JaBaTb WM Ha3BaHHUS MO  CHUCTEMaTHYECKOU
Homenkiarype (IUPAC), a Ttakke TmpUBOAUTH, TPUBHAIBHBIC Ha3BaHUSA OTACIBHBIX
OpraHUYeCKUX BEHIECTB (ITHIICH, MPOIUJIEH, alleTHJICH, YTHJICHIJIMKOIb, TIUIEpUH, (HEeHO,
dbopmanpaerua, aneTadbAerull, MypaBbHHas KHUCJIOTA, YKCyCHas KHCIJIOTa, OJICMHOBas
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K03a, PpyKTO3a, Kpaxmall, [eJUTI0I03a, TIIUIIHUH);

c(hOpMHUPOBAHHOCTh YMEHUSI OMPENESATh BUIbI XUMHUYECKOW CBS3M B OPraHUYECKHUX
COCIMHEHUSIX (OJJMHAPHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKECHUS TEOPUU CTPOCHHUS OPTaHUYECKHUX
BemectB A. M. byTiiepoBa jyist 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHSI; 3aKOH COXPAHEHHUS MaCChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHUH XapakTepU30BaTh COCTaB, CTpOeHUE, (U3HYECKUE U
XUMUYECKUE CBOWCTBA THUIMYHBIX MPEACTABUTENCH pa3IMYHBIX KIJIACCOB OPraHUYECKUX
BEIIECTB (METaH, ATaH, ITWJICH, MPONUJICH, aleTuiaeH, OyTtaaueH-1,3, MermnOyraaueH-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STUJICHIJIUKOJIb, TIUIEPUH, (EHOJI, alleTallbJIeTHl, MypaBbUHAS U
YKCyCHasi  KHCJIOTBhI, DJIOKO3a, Kpaxmas, I[eJTI0I03a, aMHUHOYKCyCHasi — KHCJIOTa),
WUTIOCTPUPOBATh TEHETHUECKYIO0 CBS3b MEXJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HMCTOYHHKHU YIJICBOJOPOIHOTO CHIPhS
(HedTh, TPUPOAHBIN Ta3, yToJib), CIOCOOBI UX MEPepabOTKH M MPAKTHUYECKOE MPUMEHEHUE
MPOIYKTOB MepepadboTKu;

c(hOpMHUPOBAHHOCTh YMEHUU TPOBOAUTH BBIYHCICHUS MO XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00bEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMHU MO0 MU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOIYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMH 00 OCHOBHBIX MeETOAaX
HAyYHOTO TO3HAHUS, HWCIIOJNBb3YyeMbIX B XUMHUU TPU HU3YYCHHH BEIIECTB U XUMUYECKHUX
aBieHu  (HAOMIOmEeHWe, W3MEpPEHUe, OKCIIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHBIC XWMUYECKHE 3HAHUS JUIsl TPUHATHS PENICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEMIECTBAMHU U UX MPUMEHEHUEM;

c(hopMHPOBAHHOCTh YMEHHUN COOTIOAThH TIPaBUIa MOJb30BAHMS XUMUYECKOW TIOCYION 1
nabopaTopHbIM  O0OpYIOBaHHMEM, a TaKXkKe TMpaBWiia OOpalieHuss C BEIIeCTBAaMH B
COOTBETCTBHUH C MHCTPYKITUSMH T10 BHITIOTHEHHUIO TA0OOPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBITIOJNHITH XUMHUYECKUNA SKCTICPUMEHT
(TpeBpallieHrss OPraHUYeCKUX BEIICCTB MPHU HATPEeBAaHWU, MOJYUYCHHUE STUJICHA M M3yUYCHUE
€ro CBOWMCTB, KaueCTBEHHBIC PEAKIIMM OPraHUYECKUX BEIICCTB, JACHATypamus OCIKOB Tpu
HarpeBaHWM, IIBETHbIC pEaKIUu OETKOB) B COOTBETCTBHHM C TMPABWIAMU TEXHUKH
0e30macHOCTH TMpu OOpaIleHHH C BeIIECTBAaMH U Ja0OpaTOpHBIM  00OPYIOBaHUEM,
MPENCTABIATh PE3YJbTaThl XUMHUYECKOTO OKCIIEpUMEHTa B (opMe 3aluch ypaBHEHUU
COOTBETCTBYIOIIUX PEAKINil M (OPMYyTUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YJIBTATOB;

c(hOopMHPOBAHHOCTh YMEHHI KPUTUYECKH aHAIM3UPOBATH XUMUUYECKYIO HH(OpPMAITHIO,
MOJIy9aeMYyI0 W3 pa3HBIX HMCTOYHHMKOB (CpeacTBa maccoBod wuHpopmanmu, VHTEpHET u
JIPYTHX);

c(hOpMHPOBAHHOCTh yMEHHUH COONIONATh TpaBUja JKOJIOTHYECKH I1eJIecO00pa3HOTro
MOBEACHUS B OBITY W TPYIAOBOW ACATEIHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS H
OKPYKaIOIel MPUPOTHON CPEIbl, 0CO3HABATH OMIACHOCTH BO3ACHCTBUS HA KUBBIE OPTaHU3MbI
OTIPEICIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMas cMbica mokazarens [IJIK, moscHaATh Ha



OpUMepax CrocoObl YMEHBIIEHUS M TPEIOTBPAILEHUS WX BpPEIHOTO BO3JAEHCTBUS Ha
OpraHu3M YeJIOBEKa;

JUTsl 00y4aroIIUXCsl ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbs: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;

JUISL CHENbIX W CIAa0OBUAAIIMX OOY4YalOIIMXCS: YMEHHE HCIONb30BaTh pelibedHO-
TOUYCUHYIO cucTeMy 0003HaueHul JI. bpaiins st 3anucu XumMudeckux Gopmyi.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUsS Kypca «OOImmas W HeopraHuyeckKas XHUMHS)
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUNA: O XHUMHYECKON COCTABIISIIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA, POJIM XHMHHM B TO3HAHUHW SBJICHUU TPHUPOJIBLI, B (POPMUPOBAHHUU
MBIIUICHUS W KYJIBTYpbl JUYHOCTU, €€ (PYHKIIMOHAJIBLHON T'PaMOTHOCTH, HEOOXOIUMOM s
pEelICHUs] MPaKTUYECKUX 3a7ad U OKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBbIO U IPUPOJHOU CPELIE;

BJIQJICHUE CHUCTEMOM XMMMYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIOJIATAIOLINE
MOHATHUS (XMMHYCCKUH 3JIEMEHT, aTOM, W30TOI, S-, P-, - BJIEKTPOHHBIC OPOMTAIU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTH, IEKTPOOTPHUIATEILHOCT, CTETICHD
OKHUCJICHUSI, XHMHYECKasi CBs3b (KOBaJIGHTHAas, HWOHHAs, MeETaJuIMuecKasi, BOJOpPOIHAs),
KPUCTAJUINYECKAsT PpEUIETKA, THUIIBI XUMHYECKUX PpEaKIuh, pacTBOp, DIJICKTPOJIUTHI,
HEJJICKTPOJIUTBL, ANEKTPOIUTUUECKAS JUCCOLUALMSA, OKUCIUTEND, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM  peakIuu, XHMHYECKOE€ paBHOBECHE); TEOPUHM U  3aKOHBl (Teopus
ANEKTPOJIUTUYECKOM Aaucconanuu, nepuoandeckuid 3akoH J[. WM. MenneneeBa, 3akoH
COXPAHEHHUs MACChI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS DHEPIUU IPU XUMUYECKUX
peaKkiusaxX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XUMHHU, MHPOBO33PCHUECKHE 3HAHMSI,
JeXKallMe B OCHOBE IOHHMAaHWs NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJIICHUU,
(aKTOJIOTUYECKHE CBEIIEHUS O CBOWCTBAaxX, COCTaBe, TOJY4YCHHMHM H  0Oe30macHOM
WCIIOJIb30BAHUM  BAXKHEUINIMX HEOPraHWYECKUX BEHIECTB B OBITY W MPAKTHYECKOU
JNEATEIBHOCTH YEI0BEKa,;

chOpMHPOBAHHOCTh ~ YMEHUW  BBISIBISITH  XapaKTepHbIE  TMPU3HAKU  TOHSTHUH,
YCTaHaBJIMBAaTh MX B3aMMOCBS3b, HUCIOJIB30BATh COOTBETCTBYIOLIME IMOHITUS MPHU ONHCAHUU
HEOPraHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(hopMHPOBAHHOCTh YMEHHUI HCIOIB30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISi COCTaBJICHUS

OpMyJl BEIIECTB M YPAaBHEHUM XUMHUUYECKUX PEAKUUW, CUCTEMATUYECKYI0 HOMEHKIATYPY
IUPAC) u TpuBHanbHbIC Ha3BaHHS OTAEIBHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIH ras,
YIJICKUCIIBIA Ta3, aMMUAaK, raméHas U3BeCTb, HEram€Hasi U3BE€CTh, MUThEBAsL COAQ, MUPUT U
apyrue);

c(hOpMHPOBAaHHOCTh YMEHUU OINpPEACNATh BAJICHTHOCTh W CTENECHb OKUCICHUS
XMMHUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOTO COCTaBa, BHJ XUMHYECKOU CBSI3H
(xoBajieHTHAs, HIOHHAs, METAJTMYECKAs, BOJOPOAHAs) B COEAMHEHUSX, TUIl KPUCTAILTNYECKON
PEIETKM KOHKPETHOTO BElIECTBA (aroMHas, MOJEKYJSpHAas, HOHHAs, MeTajuIn4ecKas),
XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTAHUYECKUX COCTMHEHHU;

c(hOpMHPOBAHHOCTh YMEHUW yCTaHABIMBATh NPUHAMICKHOCTh HEOPTAHUYECKHUX
BEIIECTB M0 UX COCTABY K ONPECIEHHOMY KIIACCY/TPYIINE COSAMHEHHUH (MPOCTHIC BEIIECTBA —
METaJUThl 1 HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCJIOTHI, aM(DOTEPHBIC THAPOKCUIBI, COJTH);

c(hOopMHPOBAaHHOCTh YMEHHM pacCKpbhIBaTh CMBICH TMepuogudeckoro 3akona JI. M.
MenaeneeBa W JIEMOHCTPHPOBAThH €r0  CHCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (QYHKIIUU;

c(hOpMHPOBAaHHOCTh yMEHHUH XapaKTepPU30BaTh OJJIEKTPOHHOE CTPOEHHWE aTOMOB
XUMUYECKUX AneMeHTOB 1—4 nepuoaoB llepuonnueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB /1.
W. MennesneeBa, HCIOJIBb3YS IOHATHS «S-, P-, 0-3JICKTpOHHBIC OpOUTAIHY, «IHEPTETHICCKHUE
YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKHX 3JIEMEHTOB U HX
COEMHEHNH 110 NeprogaM U rpynnam llepuonndeckom CUCTEMBI XUMUYECKUX EMEHTOB /1.
H. Menpaeneena;

c(hOpMHPOBAHHOCTh yMEHHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKUE
CBOMCTBA HEOPTAaHWYECKHUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE



TEeHETHYECKOM CBSI3M MEXIY HEOPraHM4eCKUMM BEIECTBAMH C TMOMOUIBI0 YpaBHEHUM
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIMIA;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUYECKHUE PEAKIIUU MO0 PA3ITUUHBIM
npu3HakaM (YHUCIy U COCTaBy pearupyloumux BeLIECTB, TEIIOBOMY 3(PQEKTy peakiuu,
U3MEHEHHMIO CTETeHEeW OKUCIEHUS DJIEMEHTOB, OOpPAaTUMOCTH pEaKIHMH, Yy4YacTHUIO
KaTaian3aropa);

c(hOpMHPOBAHHOCTh YMEHUU COCTABISTH YpPaBHEHHUS PEAKIHUN pa3Iu4HbIX THUIIOB,
MOJIHBIE W COKpAalIEHHBIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHA, YUYUTBIBasl yCIIOBHUSA, MpU
KOTOPBIX 3TU PEAKIIUU UIYT /10 KOHLIA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIIMH, MOATBEPXKIAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BELIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;

c(hopMHUPOBAHHOCTH YMEHHU pacKpbIBaTh CYIIHOCTb OKHCIIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKIM TMOCPEJCTBOM COCTABJICHHUS JJIEKTPOHHOTO OajaHca ATHX
pEaKLNil;

c(hOpMHUPOBAHHOCTh YMEHHUU OOBSICHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKOM pEaKIUU
OT Pa3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT
BHemHero BozzeicTBus (mpuniun Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XWMHUYECKHE MPOLIECCHI, JICKalIue B
OCHOBE IMPOMBIIUICHHOTO  TOJYYEHHs] CEpPHOM  KHUCIIOThl, aMMHUakKa, a  TaKke
c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX W HIKOJOTUYECKHUX
mpo0eMax XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOJUTH BBIYUCICHHUS C HCIIOJIB30BAHUEM TOHATHSA
«MaccoBasi JI0Ji1 BEIECTBA B PAcTBOPE», OObEMHBIX OTHOIICHHWM Tra30B MPH XUMHUYECKHUX
pEaKIMIX, MacChl BEIIECTBA UM 00BEMA ra30B MO U3BECTHOMY KOJIIMYECTBY BEIECTBA, MACCE
I 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3(pdeKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MaCChl BELIECTB, IPEBPALLCHUSA U COXPAHEHUSI SHEPTUH;

c(hopMHPOBAHHOCTh YMEHHUN COOJIIOATh TIPaBUIIa TTOJI30BAHUS XUMUYECKONU TOCYION U
7a00paTOpHBIM  OOOpY/IOBaHMEM, a TaK)Ke IMpaBwia oOpalleHus C BelecTBaMU B
COOTBETCTBHUH C UHCTPYKIIUSMH IO BHITIOTHEHUIO TAOOPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHPOBAaHHOCTh YMEHUW IUIAHUPOBATH M BBHIMOIHATH XWMHUUYECKUN DKCIIEPUMEHT
(pa3nokeHre TEepOKCHIa BOIOPOAA B NPUCYTCTBUM KaTajdu3aTopa, OMpeNesieHHuEe Cpeibl
pPacTBOPOB BELIECTB C IIOMOIIBK) YHHUBEPCAIBHOIO WHAMKATOPA, BIHMSHUE PAa3JIMYHbBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOM PEaKIMH, PEaKIMH HOHHOTO OOMEHA, KaueCTBEHHbBIC
peakuuu Ha cynabdar-, xkapOOHAT- U XJIOPHUA-aHUOHBI, HAa KAaTHOH AMMOHHUSI, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7ad mo Temam «Metamiby u «Hemeramnbs») B COOTBETCTBUU C
MpaBUjaMU TEXHUKH O€30MacHOCTH TMPH OOpalleHUH C BEMIECTBAMU H J1aOOpaToOpHBIM
o0OpyI0OBaHUEM, MPEACTABIATh PE3yAbTaThl XUMUYECKOTO SKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIuid u (OPMYIUpPOBaTh BHIBOJBI HAa OCHOBE JTHX
pEe3yJIbTaToB;

c(hOpMHUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 WH(OpMAIIHIO,
MOJIy4Ya€MYI0 W3 Pa3HbIX MCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYyHUKaluu, VHTEpHET u
IPYTHUX);

c(hopMHPOBAaHHOCTh yMEHHUH COONIONATh TpaBWia JKOJIOTHYECKU I1eJIecO00pa3HOro
MOBEACHUS B OBITY W TPYIAOBOW JEATEIHHOCTH B IETSAX COXPAHEHUS CBOETO 3JI0POBBS U
OKpY>KarolIeH MPUPOAHOM CPE/bl, 0CO3HABATH ONACHOCTDH BO3JAEHUCTBHUS HA KUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX BEUIECTB, MOHMUMAs cwmbica Tokazarens I[IJIK, mosdcHATe Ha npumepax
crocoObl YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUS HA OPTraHU3M
YEJIOBEKA;

TuTsi 00y4JaroIIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXXKHOCTSIMHU 3/I0POBbsI: YMEHUE MPUMEHSTH
3HAHWUSA 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL CHETBIX W CAa0OBHAAIMNX OOydYarOIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEUHYI0 cHucTeMy oOo3HaueHuidt JI. bpaiing s 3anucu  XUMUYECKUX  (QOpPMYIL



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunyecTBo 4yacoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrPpaMMBbl Konrpoanupl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoTsbl
Paznea 1. Teopernueckue 0CHOBbI OPraHM4€eCKOM XUMHHU
[Ipenmer opranmyeckori Xxumuu. Teopust CTpoeHUs
1.1 peA p B p p 3 bu6mmoreka I{OK https://myschool.edu.ru/
oprann4eckux coenuHenuii A. M. bytineposa
Wroro mo pazgeny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHbIE YITIEBOAOPOIbI — ATKAHbBI 2 bu6mmoreka LIOK https://myschool.edu.ru/
HenpenenbHble YIIIEBOAOPOIBI: ATKEHBI, AJIKATUCHBI,
2.2 pel Y AOPOA A 6 1 bu6mmoreka I{OK https://myschool.edu.ru/
AIKUHBI
2.3 Apomarnyeckue yrieBo10pObl 2 bu6mmoreka LOK https://myschool.edu.ru/
[TpupoaHbIe HCTOYHHUKH YITIEBOAOPOAOB U UX
2.4 pupoa Y HOopo 3 1 bubmuoreka [1OK https://myschool.edu.ru/
nepepadoTka
Wroro o pazaeny 13
Paznen 3. Kuciopoaconep:xamnue oprann4eckue coeJuHEHUs
3.1 Cnuptsl. denon bubnuoreka LIOK https://myschool.edu.ru/
3.2 Anbaeruasl. KapOoHoBblie KUCOThl. Cl0XKHbBIE 3(UPHI 1 bubmuotexa LIOK https://myschool.edu.ru/
3.3 VYrieBoasl 3 1 bu6mmoreka [OK https://myschool.edu.ru/
Hroro o pazaemy 13
Paznen 4. A3oTcoaep:kaimme OpraHudecKue coeJMHeH st
4.1 AmuHbl. AMUHOKHUCITOTHI. benku 3 bubmuoreka [1OK https://myschool.edu.ru/
Hroro mo pazaemy 3
Pasnen 5. BeicokoMoJieKy /IsipHbIe COEIMHEHHUS
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

KoaudecTBo 4acoB

Ne DJIeKTpOHHbIe (1M(ppoBHIE)
HanmMeHoBaHue pa3iesioB U TeM MPOrpaMMbl Kontpounusl | IlpakTuuec
n/n Bcero oOpa3oBare/ibHbIE pecypChl
e padoThbI KHe padoThbl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHMH
Ctpoenue atoMoB. [leproanueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4ecKkux anemeHtoB /1. U. 3 bu6mmoreka IOK https://myschool.edu.ru/
Meuneneesa
1.2 Ctpoenue BemiecTBa. MHOrooOpasue BEIecTB 4 bu6mmoreka LIOK https://myschool.edu.ru/
13 XUMHUYECKUE PEAKIIUU 1 1 bubnuotexa LIOK https://myschool.edu.ru/
Hroro no pasuneny 13 bu6mmoreka LOK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi xXumust
2.1 Meramibl bu6mmoreka I{OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bubmuoreka [1OK https://myschool.edu.ru/
2.3 CBsI3b HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB bubmuotexa LIOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumus u )KU3Hb
3.1 XuMus v )KU3Hb 4 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N Koauyects 3
e JIEKTPOHHbIe H(ppoBbIe
Tema ypoka 0 92COB p ¢bp
n/n Hara o0pa3oBare/ibHbIE PecypcChl
Bcero
1 IIpenmer opraHnM4ecKol XMMUH, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE 1 bubnuoteka LIOK https://myschool.edu.ru/
Teopust ctpoeHus oprannyeckux coegunenniit A. M. bytieposa, eé
2 P P P yHIep 1 bubauoreka IIOK https://myschool.edu.ru/
OCHOBHBIE MOJI0KEHHUS
[IpencraBnenue o kinaccudukanuu oprannyeckux Beuects. Homenkiarypa
3 pedl Puican P 0 P 1 bubmuoreka LIOK https://myschool.edu.ru/
(cucremarnyeckas) ¥ TPUBHAIbHBIC HA3BAHUS OPTraHUUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PsiT 1 bubmuoteka LIOK https://myschool.edu.ru/
5 Meras 1 3TaH — NpOoCTENIIME ITPEACTABUTEIMN AJIKAHOB 1 bubmuoteka LIOK https://myschool.edu.ru/
6 AJTIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka IIOK https://myschool.edu.ru/
7 OTUJIEH U TIPOMUIIEH — MPOCTEHIINE MPEACTABUTEIN ATKEHOB 1 bubmmoteka IIOK https://myschool.edu.ru/
8 [Tpaktuueckas pabora Ne 1. «IlomyueHue 3TuIeHa U U3yd4eHUE €r0 CBOMCTB» 1 bubnuoreka IIOK https://myschool.edu.ru/
Ankaguensl. byraguen-1,3 u metunOyraauen-1,3. [Toxydenue
9 A ytaa yran Y 1 bubnuoreka L1OK https://myschool.edu.ru/
CUHTETHUYECKOTO KayyyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH PSII.
10 L. P p 1 bu6muoreka 1{OK https://myschool.edu.ru/
AlnleTuieH — MpoCTEeNIINM peIcTaBUTENb AIKUHOB
11 Brruncienus no ypaBHEHUIO XUMHUYECKON PEaKUH 1 bubnuorexa LHOK https://myschool.edu.ru/
12 Apenbl: 6eH3011 1 ToyoJ. TOKCHYHOCTh apeHOB 1 bubmuorexa LHOK https://myschool.edu.ru/
['eHeTnyeckas CBS3b YINIEBOIOPOIOB, MPUHAJIEKAIINUX K PA3INIHBIM
13 y AOPOA puHal - P 1 bubmoreka [1OK https://myschool.edu.ru/
KJIaccam
[TpupoaHbIe NCTOYHUMKY YITIEBOAOPOAOB: IPUPOIHBIN ra3 U MOMyTHBIE
14 PHpOA y AOPOR . PHpOA Y 1 bu6mmoreka I{OK https://myschool.edu.ru/
He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ nepepaboTku
15 IIpupoaHble HCTOUHUKH YITIEBOAOPOAOB: IIPUPOIHBIN I'a3 U MOILYyTHHIE 1 bubnuoreka IIOK https://myschool.edu.ru/
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HeTsiHBIC Ta3bl, HETh U TPOAYKTHI €€ epepadOTKH

16 KonTpomnpHas padoTa 1o pasaeny « YIieBogopOIbI» bubnmoreka ITOK https://myschool.edu.ru/

17 [IpenenpHble OIHOATOMHBIE CIUPTHI: METAHOJ U 3TaHOJ. BogopoaHas cBs3b bubmuoreka [1OK https://myschool.edu.ru/

18 MHOroaroMHbl€ CIIUPTHI: FTUICHIJIMKOIb U TIIULIEPUH bubnmoreka ITOK https://myschool.edu.ru/
DeHoJI: CTPOEHUE MOJIEKYJIbI, PU3MUECKUE U XUMHUECKUE CBOMCTBA,

19 P yoet, ¢ bubmoreka [1OK https://myschool.edu.ru/
IIPUMEHEHUE

20 Anpaeruapl: GopManbACTHI U alleTaIbIETH . ATICTOH bubmmoteka [IOK https://myschool.edu.ru/
OnHOOCHOBHBIE TIPeeTIbHBIC KAPOOHOBBIC KUCIOTHI: MyPaBbUHAS U

21 P P P bubauorexa IIOK https://myschool.edu.ru/
yYKCyCHast

22 [Tpaktuyeckas padora Ne 2. «CBOMCTBA pacTBOpa YKCYCHOW KHUCIIOTBI» bubnuoteka LIOK https://myschool.edu.ru/
CreaprHOBas U OJICMHOBAs KUCJIOTHI, KaK MPEACTABUTEIM BBICILIUX

23 P P bubnuoreka IIOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 MpbUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICHCTBUE bu6mmoreka I{OK https://myschool.edu.ru/
Crnoxxubie 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['maponus

25 $up P A P o bubmuoreka LIOK https://myschool.edu.ru/
CIIOKHBIX 3(GUPOB

26 XKupsl: ruaponus, npuMeHeHne, OnoJoruyecKkas pojb KUPOB bubnuoreka IIOK https://myschool.edu.ru/
YrieBoapl: cocTaB, Kiaccupukanys. Baxueiilre npeacTaBUTeNN: TI0K03a,

27 ¢ pedt bubmuoreka [1OK https://myschool.edu.ru/
dpykTo3a, caxapos3a

28 Kpaxman u nemnrono3a Kak NpupOaHbIE MOTUMEDPHI bubnuorexa LHOK https://myschool.edu.ru/
KontpomnsHas pabota no pasaeny «Kucmopoacoaepskaiiye opraHu4ecKue

29 P P P Y P prattie op bubmoreka [1OK https://myschool.edu.ru/
COCTMHECHUS

30 AMUWHBI: METHJIAMUH U aHUJIUH bu6muoteka 1{OK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM(OTepHbIe OPraHUYECKUE COETUHEHHUS, UX

31 Gorep P bubmoreka [1OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npupoaHbIE BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS bubnuoreka IIOK https://myschool.edu.ru/

33 OCHOBHbIE TOHATHUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUHN bubmmoteka [IOK https://myschool.edu.ru/
OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COESIUHEHUH.

34 g YUp s bubmuoreka L1OK https://myschool.edu.ru/

HJIaCTMaCCBI, Kay41yKH, BOJIOKHA
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34




11 KUIACC

KoanuecTB Jlara
Ne DJIeKTpOHHbIe nu(ppoBbIe
Tema ypoka 0 1acoB H3y4eH
n/n o0pa3oBare/ibHbIE pecypchl
Bcero usi

1 XUMHUYECKUN TEMEHT. ATOM. DJIEKTpOHHAsI KOH(GUTYpaIrs aTOMOB 1 bubnmoreka ITOK https://myschool.edu.ru/
Ilepunonnueckuii 3akoH u [lepronnueckas cucteMa XMMUYECKHUX JIEMEHTOB

2 p p N . 1 bubmuoreka [1OK https://myschool.edu.ru/
. 1. Menneneesa, uX CBSI3b C COBPEMEHHOI TEOPUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHUX IEMEHTOB U UX

3 COEIMHEHUH MO rpyIIiaM U IepruojiaM. 3HaY€HUEe NEPUOJUYECKOro 3aKOHA U 1 bu6mmoreka I{OK https://myschool.edu.ru/
cucTteMbl XuMHueckux 31neMeHToB .M. MenaeneeBa B pa3BUTUH HAYKU
Crpoenue BeniecTBa. XUMUYECKas CBA3b, €€ BUAbl; MEXaHU3MbI

4 P N ’ ’ 1 bubmuorexa ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBaJIEHTHOM cBsi3u. BonopoaHas cBsi3b
BanentHocts. DnekrpoorpunarenbHocTh. CTeneHs okucienus. Bemecrsa

5 pooTp 1 bubauoreka IIOK https://myschool.edu.ru/
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS
[lonsiTue 0 nUCTIEpCHBIX cucTeMax. ICTUHHBIE U KOJUTOMAHBIE PACTBOPHI.

6 P P P 1 bubmuoreka LIOK https://myschool.edu.ru/
MaccoBas 107151 BEeLEeCcTBa B pacTBOPE
Kitaccudukanys 1 HOMEHKIIaTypa HEOPraHUYECKUX COCTUHEHMI.

7 ¢ P P 1 bubmuoreka [1OK https://myschool.edu.ru/
I'eneTnyeckas CBS3b HEOPraHMYECKHUX BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMUYECKUX peaklMii B HEOPraHMUECKOM U OpraHu4eCcKOi

8 XUMHH. 3aKOH COXpaHEHUS MacChl BEIIECTB; 3aKOH COXPaHEHUs 1 1 bubnuorexa LHOK https://myschool.edu.ru/
MPEBpAIEHHs] SHEPTUU IPU XUMHUECKHUX PEaKIHUIX

9 CxopocTtb peakiuu. O6paTumble peakuu. XUMUYECKOE PaBHOBECUE 1 bubnuorexa LHOK https://myschool.edu.ru/
[TpaxkTrueckas pabora Ne 1. «BnusiHue pa3inuuHbIX (aKTOPOB Ha CKOPOCTh

10 p . p p ¢ p p 1 bubmoreka [1OK https://myschool.edu.ru/
XUMHUYECKOHN peakinm»
OnexTponurnyeckas aucconuanus. [lonsaTue o BOJOpOJHOM NOKa3aresne

11 (pH) pactBopa. Peakuuu nonHoro ooMena. [ maponus opraHMYecKux u 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHMYECKUX BEILEeCTB
OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiiy. [loHsTHe 00 »neKTponu3e

12 . P P 1 bubmuoreka LIOK https://myschool.edu.ru/
pacIiaBoB U pacTBOPOB COJIEH

13 KonTponbeHas pabota no paszneny «TeopeTnueckue OCHOBBI XUMHI» 1 bubnuoreka LIOK https://myschool.edu.ru/
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Meraiuel, ux nosoxxenue B [lepruoguyeckoit cHCTEME XUMHYECKHUX

14 anemenToB J[. 1. MenneneeBa u 0cOOEHHOCTH CTpOeHUS aToMOB. O01IHe 1 bub6moreka [1OK https://myschool.edu.ru/
($u3HYEeCKHEe CBOHCTBAa METAIIJIOB

15 CnuiaBbl METAJUIOB. DJIEKTPOXUMHUYECKUHN PSiJT HAIIPSYKEHU METaIJIOB 1 bubnuoreka [1OK https://myschool.edu.ru/
XUMHAYECKHUE CBOVCTBA BAXKHEHIIINX METAJLIOB (HATPUH, KaJIUH, KaJIbIAH

16 N _ N (narpui, ’ ’ 1 bubnuoreka ITOK https://myschool.edu.ru/
MarHui, aIIOMUHUN) ¥ KX COCTMHCHUI

17 XUMHUYECKUE CBOMCTBA XPOMa, MEJIU U UX COCTUHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IIUHKA, XKeJIe3a U MX COCAUHCHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
[Tpaktrueckas padora Ne 2. "PemeHne sKCriepuMEHTaIbHBIX 3a/1a4 110 TEME

19 P @b P 1 Bu6morexa LIOK https://myschool.edu.ru/
«MeTtasiab»
Hemetaniel, ux nonoxkenve B [leprnoindyeckoi CuCTeMe XUMHUYECKUX

20 : P 1 Bu6miorexa LIOK https://myschool.edu.ru/
anemenToB /1. . MennieneeBa u 0COOEHHOCTU CTPOEHUS aTOMOB
®dusnvecKkre CBOMCTBAa HEMETAIIOB. AJIJIOTPOIUS HEMETAJIOB (Ha IpUMepe

21 P ( puMEp 1 bubnuoreka L1OK https://myschool.edu.ru/
KHCTI0pofa, cepbl, hocdopa u yrepoaa)

22 XUMHYECKHE CBOMCTBA raJJOT€HOB, CEPbl U UX COCTMHEHUHN 1 bu6mmoreka I{OK https://myschool.edu.ru/

23 XuMHYeCcKre CBOMCTBA a30Ta, (pocodpa u ux coennHeHu 1 bubmuoteka LIOK https://myschool.edu.ru/

24 XHUMHUYECKHE CBOMCTBA YINIEPOa, KPEMHHUS U UX COCIUHEHUN 1 bubnuoreka IIOK https://myschool.edu.ru/

25 IIprMeHeHne Ba)KHENINX HEMETAJUIOB U UX COCIMHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
O06o0meHre U cucTeMaTu3alus 3HaHui 1Mo Teme «Hemeraibiy.

26 Beluncienus no ypaBHEHUAM XUMHUYECKUX PEAKIUI U TEPMOXUMUYECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacu€Thl
ITpaktiueckast padora Ne 3. «Pemenue sxciepuMeEHTAIBHEIX 3a0a4 110 TEME

27 | b \ P P 1 bub6mmnoreka IIOK https://myschool.edu.ru/

Hemerannsr"»

28 KontponpHas pabora no remam «MeTtamns» 1 «HemeTtannsny 1 bubnuorexa LHOK https://myschool.edu.ru/
Heoprannueckne n opranndeckre KuciaoTel. Heopranndeckue u

29 P P p 1 bubmoreka [1OK https://myschool.edu.ru/
OpraHWYECKHE OCHOBAaHUSI
AmboTepHbie HEOPTraHUYECKUE U OPTAaHMYECKUE COSTUHEHMS.

30 Porep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
['eHeTH4ecKas CBSI3b HEOPTAHUYECKUX U OPTAaHUUECKUX BEIIECTB
Ponb XxuMum B 00€CIIEYCHUH SKOJIOTHYECKOM, SHEPTETUYECKON U TUIIICBOM

31 > SHEP 1 bubnuoreka ITOK https://myschool.edu.ru/
0€30MacHOCTH, Pa3BUTUN MEIUIIUHBI

32 [TpencraBnenus 06 00X HAYYHBIX MPUHITUIAX TPOMBIIUICHHOTO 1 bubmmoteka [IOK https://myschool.edu.ru/
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IMOJTy4YCHHA BaXKHEHIIIMX B€OICCTB

33 YenoBek B MUpE BEILIECTB U MaTepuasioB 1 bubmmoteka [IOK https://myschool.edu.ru/
34 XuMHus ¥ 370pOBbE YEJIOBEKA 1 bubmmoteka [IOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YHEHUKA

* Xumus, 10 xnace/ I'abpuensa O.C., OGIIeCcTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxkimmonepHoe oomiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 knacc/ T'abpuensu O.C., O61ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«JIPODAY; AxkitmonepHoe ob1miectBo «M3narensctBo «IIpocBemieHuey

BBCI[PITG BApHUAHT

METOIUYECKUE MATEPUAJIBI JJJISA YUYUTEJIA

Beenure 1. O.C.I'abpuensn, [.I.JIsicoBa «Xumus Metogudeckoe nocoobue — 6a30BbIi YpOBEHbY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimace»
— M.: Ipoda, 2023 rox.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KontposiabHbie u
MIpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I'Benenckas «Xumus 11 kmacc: Hactonbaas kHura s
yuutess. Yacte 1 — M.: JIpoda, 2019 ron.

5. O.C.I'abpuensn, I'.I'.JIeicoa, A.I.BBenenckas «Xumus 11 knacc: HactonpHas kaura juis
yuurtens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemetos, U.I.OctpoymoBa «3agauu Mo XUMUHU U CIIOCOOBI KX PEIICHUS
- M.: «/Ipoda», 2021rox.

7. B.I. lenncoBa «Xumus 11 kinacc noypounsie miansl no yueouuky O.C.I'abpuensna,
I".T"JIbicoBoi» - Bonrorpaa» Yuntens 2018rog.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensiz, U.I.ocTpoymMoB « XUMHUYECKHI SKCTIEpUMEHT B 1mikoiie 11 kimacey; - M.

Hpoda. — 2019 ron.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutemanuniehttp://www.chemnet.ru I"azeta « XuMus» 1 caldT aiis yuutens «5 uay
Ha YPOK XMMHH»

http://him.1september.ru Enunas xomtekuus LOP: TIpeamerHas KoIeKIUS « X AMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC SKCIIEPUMEHTHI:

XUMMUL. KOJIJIeKHI/ISI Poccuiickoro O6H_I606p8,30BaTCJ'II>HOFO nmoprajia



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

http://www alhimik.ru Beepoccuiickas onuMuana MKOJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Oprannueckast XuMusi: 3JCKTPOHHBINA yU4eOHUK TSI CPETHEH TIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpBITHINA KOUIEIK: XUMUS

http://www.chemistry.ru JlucraHiimoHHas OJIMMITHA/IA TI0 XHMHHU: TEIICKOMMYHHUKAIMOHHBIN

00pa3oBaTeNbHbINA TPOEKT
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