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NHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpeIHEro oOuero ooOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOCHHUS (eaepanbHO 00pa3oBaTENbHOM MPOTpPaMMbl CPEIHETO OOLIETO
oopazoBanusa  (®OII  COO), mpeacraBienHsix B  DenepanbHoM
rocyapcTBeHHOM obOpazoBaTtenbHoM cTanaapre COO, c¢ yuérom Konuenuuu
npenojaBaHus — ydyeOHoro mpeamera  «XuMmusi» B 00pa3oBaTeIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0Opa3zoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEHUN «CTpaTerun pa3BuTuUs
BocriuTanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpaMMbl MO XUMUU, K ONPEIEICHUIO
oOmieil crpateruu OOy4YeHMs, BOCIHUTAHUS H Pa3BUTHS  OOyYarOUIUXCS
cpeacTBaMu ydyeOHOro mpenMera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE COCTaBWIM  KOHUeNTyalbHble mojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJeH, coAep)KaHus, pe3yabTaTOB OOyYeHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMIIEMOW YacThiO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM DJTAllOM pealu3aludyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHUCTEME XUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB TMPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIeH
KyJIbTYphl YEJIOBEKa, a TaKXKe€ DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0pOBBIO U MPUPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue
oOyyarouMxcs Ha YpPOBHE CpeAHEero oOImero o0pa3oBaHUS CpPEICTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMe MO0 XMUMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAQ4YE€HUS B O3HAHUU MPUPOJBI U B MATEPUATILHOMN XKU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOMIMX 1eJied M TPUHIMUIIOB, XapaKTepHU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanumsi B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO pPOJb B
COBPEMEHHOM IIMBWIM3AllMM, B CO3JaHHM HOBOM 0a3pl MaTepHaIbHOU



KyJabTypbl. OHa BHOCUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHATIBLHOIO
HAy4yHOTO MBIIUICHUS, B  CO3/JaHUE IEJOCTHOrO TMpEJCTaBIeHUs 00
OKpPYXAaIIIEM MHUPE KaK O €IWHCTBE NPUPOABI M YEIOBEKAa, KOTOPOE
dbopmupyercssi B XMMHM Ha OCHOBE ITOHMMAaHHUSI BEHIECTBEHHOTO COCTaBa
OKPYKaOIIEro MUpa, OCO3HAHUSI B3aUMOCBSA3U MEXKAY CTPOCHUEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH MPUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W >KU3HU KaXJI0ro uwieHa odmiecTBa. CoOBpeMEHHass XUMUS
KaK HayKa CO3MJaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBjieHa Ha
pelieHrue riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOW, MHIINEBOM, HSKOJOTHMYECKONM Oe30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUMM ¢ OOUIMMM LEISAMH M MPUHIIMIAMU CPEIHEr0 OOIIETO
oOpazoBanusi cojaepxkanue mnpeamera «Xumus» (10—11 xkmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOyYarmuxcsi,  HEOOXOJAMMYK) UM  JUISI  BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIIOUEHHS B JKM3Hb COLIMYMA,
OpOJOJKEHUST 00pa30BaHUs B  Pa3UYHBIX O00JIaCTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBistomuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranudeckass xumuss» U «OOImas M HeopraHWYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHHWH 10 HEOPraHWYECKONW XUMHU (C BKIIOUCHHEM 3HAHUU U3 O0IIeh
XUMUM) U OPraHUYeCKOd XUMUU. POPMUPOBAHUE TAHHON CUCTEMbI 3HAHUH MPU
U3YYCHUH TIpeMeTa O00ecredynBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUN, 3aKOHOB M TEOPU XUMUHU.

CtpykTypa conepkanusi KypcoB — «Oprannueckas XxuMus» u «OO01mas u
HEOpraHWYecKass XuMus» c(HOpPMHpPOBaHA B MPOTpaMME IO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIX0JIa K H3Y4YCHHIO Y4YeOHOro wmatepuana U OO0ycIOBJICHa
HUCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHMYECKUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPECOXMMHUYECKHX M BJIECKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX MJAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB JO  CIOKHBIX
OMOJIOTMYECKH AaKTUBHBIX COeAMHEeHUH. B Kypce opraHuyeckol Xumuu
MOJIYy4YaloT pa3BuUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro



oOpa3oBaHUs TNEPBOHAYAIBHBIE TMPEACTABICHUS O XUMUYECKOM CBS3H,
KJIACCU(DUKATMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHMSI, O XUMHUYECKOU PEaKIIHUH.

[lon HOBBIM yIJIIOM 3peHHMs B mpeaMere «XuMus» 0a30BOro ypoBHs
paccMaTpHUBaeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOrO oOIIEro o0pa3oBaHUs
TEOPETUYECKUA Marepuan M (PaKTOJIOrMYECKUE CBEIEHUS O BEIIeCTBaX H
XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OO0uias u HeopraHudyeckas
XUMHS» 00y4aroUMMCsl TPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHAa C OONIETEOPETUYECKUX M METOJIOJOTMYECKUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBIACHSIONIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMH O BaXHEWINMX BEIIECTBaX, WX COCTaBe,
CTPOEHUH, CBOMCTBAX W NMPUMEHEHHUHU, & TAKXKE O XUMHUYECKHX PEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnoiHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKaHHS, HUMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKIAHON XapakTep. DTH 3HAaHUS CIOCOOCTBYIOT MOHHUMAaHUIO B3aMMOCBSI3U
XUMHHU C JPYTMMHU HayKaMH, pacKpbIBalOT €€ poJib B ITO3HABATEIBHOW U
PAKTUYECKON JAESTEIBHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCTIMTAHUIO YBAXKECHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIOKEHUN
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX Tpo0iemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKU
OCMBICTMBaTh HMHGOPMAIMIO M TMPUMEHATh €€ JJId TONOJHEHUs 3HAaHWMH,
pEIICHHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEIOBATEIBCKUX
3amay. B memom conepikaHue yuyeOHOro npeaMera «XHMHUsS» JAaHHOTO YPOBHS
U3Y4YeHUs  OPHEHTHPOBAaHO  Ha  (GOPMHpPOBaHME y  OOydYaromHXCs
MHUPOBO33PEHUYECKON OCHOBBI I MOHUMaHUs GUI0CO(CKUX HIIeH, TAKUX KaK:
MaTepUaJIbHOE  €IUHCTBO HEOPraHMYECKOTO0 W  OPraHWYecKOro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTD
IIPUPOAHBIX SIBICHUN IYyTEM 3KCIHEPUMEHTA U PELICHMS] IPOTUBOPEUHIM MEXKIY
HOBBIMU (paKTaMU M TEOPETUUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE POJIH XUMHUH
B PEIICHUWH OHKOJIOTHYECKUX TMpoljeM, a Takke MpobieM cOepekeHus
HSHEPreTUYECKUX PECYpPCOB, CBHIPbsS, CO3/1aHHUS HOBBIX TEXHOJOTHHA U
MaTepHalIoB.

B mimaHe pemieHus 3a1ady  BOCHUTAaHMS, pPa3BUTHA U COLMAIIA3ALUU
00y4aroUuIXxcsl MPUHATHIE MPOTPAMMON MO XHUMHH HOAXOAbl K OMPEICNICHUIO
COJEpKaHUSI M TIOCTPOEHHUS TpeaMeTa MpeaycMaTpuBalOT (opMHpOBaHHE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBHM, HMEIOIIMX O0a30BOE€ 3HAYECHHE IS
pPa3IUYHBIX BHJIOB JESITEIBHOCTU: pELIEHUs MpoOJieM, INOMCKa, aHalu3a U



oOpaboTku uHOpMalKMKM, HEOOXOAUMBIX JJIi HPUOOPETEHHS  OIbITa
MPAKTUYECKON M UCCIEIOBATEIBLCKON JEATebHOCTU, 3aHMMAIOIIEH BajkKHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojgaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaKk M HAa YpPOBHE CpeAHEro oOmero ooOpa3oBaHus, MOpU
OTIPENICNICHUH COJACPIKATEIIbHOM XapaKTEPUCTUKHU LeJIed U3y4deHHUs MpeaMera
HalpaBJICHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XUMHUUYECKOM HAyKM Kak oO0JaCTh COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOU JIESITEIHPHOCTH YEJIOBEKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHUPOBON KyJabTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKou
NOAXOJ K ONPEACNICHUIO IeJied W3y4YeHHs TpeAMeTa SBISIETCS BIIOJHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU ICJISIMU M3YYCHHS MpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCSA:

e ¢dopMuUpOBaHUE CHUCTEMBl XHMHUYECKUX 3HAHMM Kak BaKHEHIIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE
KOTOPOW JIe)KaT KIOYEBbIE TOHATUS, (yHIaMEHTaJIbHbIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IIOHUMaHUE
CYIITHOCTH JOCTYITHBIX OOOOIIEHHII MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHEH X Pa3BUTHUS U CTAHOBJIICHUS;

o (QopMupoBaHME U pa3BUTHE TMPEACTABICHUN O HAyYHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIHUi, HEOOXOAUMBIX IS
npuOOpEeTeHUsT yMEHUH OpHUEHTHPOBAaTHCA B MHPE BEIIECTB U
XUMHYECKUX SIBJICHUH, UMEIOLIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHHM H  CHOCOOOB  JESATENBHOCTH, CBS3aHHBIX C
HaOMOIeHneM U OOBSCHEHHEM  XUMHUYECKOTO  DKCIEPUMEHTA,
cOOJIFOICHUEM TTPaBHJI 0€30IMacHOr0 0OpaIeHHsI C BENECTBAMM.

Hapsiny ¢ »TuM, conepkaTenbHash XapakKTepUCTHKA LeNed U 3a1ay
M3Y4YEHHUs MpeAMEeTa B MPOrpaMMme MO XUMHUU YTOUHEHA U CKOPPEKTHUPOBAaHA B
COOTBETCTBHM C HOBBIMH TPHOPUTETAMHU B CHUCTEME CpPEIHEro oOIIero
oOpazoBanus. CerofHsl B MPENOJaBaHUA XUMUU B OOJIBbIIICH CTENEHU OTHAETCA
MPEANOYTCHHE  MPAKTUYECKOW  KOMIIOHEHTE  COJEep)KaHWsl — OOydeHws,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMTYCKHHKA OO0IIe00pa30oBaTEIbHON
OpraHu3alid, BIAJCIONIETO HE Ha00poM 3HaHWHK, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTHBHOTO TIOJTYICHHSI 3HAHUN
Y IPUMEHEHUS UX B PEaIbHOM )XKU3HU JJI PELICHUS MPAKTUYECKUX 3aa4.



B cBs3u ¢ 3TUM mpu W3ydeHHH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAYEHWE MTPUOOPETAIOT TAKKE IS U 3a7a9H, KaK:

aganTanus OOydYaIMUXCA K YCIOBUSM JIHHAMHYHO DPa3BUBAIOIIETOCS
Mupa, (OpMUPOBaHHE WHTEILIEKTYaJIbHO pPa3BUTOH JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYTHUYECTBY, CaMOCTOSITCJIbHOMY  TIPHHSTHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIIECTBAMHU U UX MIPUMCHCHHEM;

dbopMupoBaHUE y OOYYAIOIIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHINI), UMEIONIUX YHUBEPCATBbHOE 3HAYCHHE JJIS PA3JIMYHBIX BHUJIOB
NEATeNIbHOCTU:  pelleHus MnpolOsieM, TIOWCKa, aHaiu3a U 00paboTKH
uHPOpMAIMKM, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JICATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE JJIS OIICHKHU C
MO3UIMH  JKOJIOTUYECKONH Oe30MacHOCTH XapaKTepa BIHUSHUS BEHICCTB MU
XHMHYECKUX MPOIIECCOB HA OPTaHU3M YeJIOBEKA M MPUPOHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH O00YyYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSATEIBLHO MPUOOpPETaTh
HOBBIC 3HAHHUS 10 XUMHUU B COOTBETCTBHHU C YKM3HCHHBIMH TOTPEOHOCTSIMH,
UCITIOJIb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIC TEXHOJOTHU [JIs TOUCKA H
aHajgu3a y4eOHOM W  Hay4YHO-TIOMYJSApHOW HWHPOpMaMK XUMHYECKOTO
COJICPKaHMS;

dbopmMupoBaHue M Ppa3BUTHE Yy OOYYAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMI0JaTEeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IIpU ITUTAHUPOBAHUU U
IIPOBEACHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHH, €€ BaXKHOW POJM B pENICHHUH TI00abHBIX IPOoOIeM
paIoOHAIBLHOTO TIPUPOIONIOIH30BAHMS, ITOITOTHEHUS YSHEPreTUUECKUX PECYPCOB
U COXpaHCHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH
OCpe)XHOTO OTHOIICHWUS K TPHUPOJAE M CBOEMY 370pOBBIO, a TaKKe
MPUOOPETCHHS ONBITA HCITOJB30BAHUS TOJYYCHHBIX 3HAHUM JUISI TIPUHSATHS
IPAMOTHBIX PEIICHUH B CUTYAlHX, CBA3aHHBIX C XUMUUYSCKUMH SIBJICHUSMH.

B ydeOHOM rurane cpemHero oOmiero oOpa3oBaHHS MPEIAMET «XHMUS)
0a30BOT0 YpPOBHS BXOIUT B COCTaB MNpeaMeTHOW obOnactu «EcTecTBeHHO-
Hay4IHBIC MPEIMETHIY.

OO6miee 49uca0 YacoB, OTBEAEHHBIX JUIA M3YYCHUS XHMHH, Ha 0a30BOM
YpOBHE cpeaHero obImero oopazoBanus, coctapiser 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hezpento), B 11 kiacce — 34 yaca (1 yac B Henelnto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

IIpenmeT opraHnyeckon XUMuUMU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE
B IIOJIyYEHUH HOBBIX BEIIECTB U MaTepuajnoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opranndyeckux BemecTB. ['omornorus, usomepus. XumMuueckas CBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBS3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYECKUX  BEIIECTB.
HomenknaTtypa opraHnyeckux COeAMHEHHH (cucTeMaTrieckasi) U TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTaBUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJAbl M3YYEHHUs BEUIECTB M HUX MPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOJIOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (TUIaBJIeHHE, OOYTIIMBAaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUH psAd. MeTraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE UM XMMUYECKHE CBOMCTBA
(peakuuy 3aMElIeHHs] U TOPEHHUs), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUHN PSAA. DTUIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpaTallMd, OKUCICHUS H
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEHIIme
XUMHUYECKHE CBOMCTBA (peakuust MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 Kay4yyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHI psiA.
ALeTUIEH — TMPOCTEUINMN NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHUYECKHME  CBOWCTBA  (peakuuMd  TUAPUPOBAHMS,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

Apensl. bensoi: coctaB, cTpoeHue, PU3HNUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), IOJIYYEHHE M NPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u XumuyecKue ceoucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3bL MEXKAY YIVIEBOLOPOAAMU, INPUHALJICKAIUMU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKHU YIVIEBOAOPOAOB. IIpupoaHbIi ra3 v mOIyTHBIE
He(dTanble Ta3bl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepaboTku HedTH:
MEePEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), muponus. IIpoaykTsi
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
Kamennslii yrosib v mpoaAyKThl €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUMN:
O3HaKOMJIEHHE ¢ O0pa3naMu IUIACTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
ATUJICHA U U3yYECHHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHHI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKiun).

Kucsopoaconep:xkamue opranu4eckKue coeJuHEHUs

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), MpPUMEHEHHE. BoaopoaHbie CBSI3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeMCTBUE METaHOJIA M 3TaHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaTtoMHbl€ CHUPTHL. OJTUIEHIVIMKOAb W TJIUUEPUH: CTPOECHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTallaMH, KaueCTBEHHAsl PEaKUusl Ha MHOIOaTOMHbIE cMpThI). [elicTBue Ha
OopraHusM 4enoseka. [I[puMenenue rmneprusa U dTUIICHIJIMKOIIS.

@deHoM: CTpOEHHWE MOJICKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowsi. DopManpaerun, aneTaIbIECTHI: CTPOCHHE,
¢u3nyeckne 1 XUMHUYECKHE CBOIMCTBA (PeaKIMU OKUCIIEHUSI U BOCCTAHOBJICHHUS,
KAUECTBEHHbIE PEAKLMH ), IOJYyUYEHNUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpelEeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHE CBOICTBA (CBOMCTBA,
o0mme Jans Kiacca KHCJIOT, peakmus JTepupuKanuu), TMOIydeHHe WU
npuMeHenue. CteaprHOBas U OJIEMHOBAS KUCJIOTHI KaK MPEACTABUTENN BBICIINX



KapOOHOBBIX KHUCJIOT. MblJJa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOOLIIEE JEUCTBHUE.

Cnoxubie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cinoxkubix 3¢pupoB. Kupsl. T'maponmu3 xkupoB. [IpuMeHeHHE KHUPOB.
buonornueckas posib KUPOB.

VYrneBoapl: cocTaB, KiaccUpUKAIMS  YIIEeBOJOB (MOHO-, JH- W
nonucaxapunbl). [mroko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcuom mean(ll), okuciienne aMmMuadHbpIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ouonoruueckas poib. Dorocunre3. GpykTo3a Kak U30MEP TIFOKO3HI.

Kpaxman u nemironos3a kak npupoiHbie moumepbl. CTpoeHHE Kpaxmaia u
1eUTrono3bl.  DU3NUecKne W XUMUYECKHE CBOMCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCIEpUMEHTAJIbHBIE METOAbl M3Y4YCHUS BEIIECTB M WX IPEBpaIlCHUMN:
poBecHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcusiom meau(ll)), MHOroaTOMHBIX CIHUPTOB (B3aMMOJCHCTBUE TIIMIIEPUHA C
rugpokcuaom meau(ll)), ampaeruioB (OKUCIEHHWE aMMHUAYHBIM PaCTBOPOM
okcuna cepebpa(l) u rumpokxcumom memau(ll), B3amMopelcTBue Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérunle 3a1aun.

Boruncinenuss mo ypaBHEHUI0O XHMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKkium).

A3oTcoaepxaniue OpraHnueckue COeIMHEHHUS.

AMUHOKHCTIOTBI ~ Kak  amM(pOTepHBIE  OPraHWYECKUE  COCIMHCHHS.
®u3nuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benku kak mpupoJiHbIE BBICOKOMOJEKYJsIpHbIE coeauHeHus. [lepBuunas,
BTOpHWYHAS W TPETUYHASI CTPYKTypa OENKOB. XMMHUYECKHE CBONCTBAa OEIIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUM:
HAOJFOICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIlus OEIIKOB
MIpU HArPEBaHUU, IBETHBIE PEAKIIUU OEJIKOB.

BricokomoJiekyJIsIpHbIE COeIMHEHUS



OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUH:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINH, CPEIHSSI
MoJIeKyJisipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3AIINS U TTOJTHMKOHICHCAITH.

DKCHEpUMEHTAILHBIE METO/Jbl M3YUYEHHUS BEIIECTB M WX IMPEBpAICHUI:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MTaCTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPTraHHYECKOU
xumMun B 10 Kilacce OCYIIECTBISIETCS dYepe3 HCIONIb30BaHHWE KaK OOIIMX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTCMHBIMH
JUTSL OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIO0TEe3a, 3aKOH, TECOPHWsS, aHAIM3, CHHTE3, KiIacCU(UKAIUs, IMePUOJIHIHOCTD,
HaOII0/ICHNE, N3MEpPEHHE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

®dwusmka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BelIecTBa, GU3MUSCKUE BEIIMUNHBI U €IMHUIIBI KX U3MEPCHHSL.

buonorus: kimeTka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMOIIOTUYECKH AKTHUBHBIC BellecTBa (OCNKH, YTIIEBOABI, KHPHI,
dbepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHIEBbIE TPOAYKTH, OCHOBBI PAIlMOHATHHOTO ITHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBCHHBIE M KOCMETUYECKHE MpEenapaThl, MaTepHaIbI
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUN D3JIeMEHT. ATOM. Sapo artoma, HW30TOMNBI. DJIEKTPOHHAas
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOTYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

Ileppuonnuecknit  3axkoH u llepuoanyeckas cucTeMa XHMHUYECKUX
anemeHTtoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ilepponnueckon cucrtembl xuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX HJIEMEHTOB U 00pa3yeMbIX HUMHU MPOCTHIX M CIIOKHBIX
BEIIECTB [0 TpynnaM M IEepHoJaM. 3HAUYEHUE IEPUOJUYECKOTO 3aKOHAa B
pPa3BUTUU HAYKH.

Ctpoenue BemecTBa. XHUMHUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETIOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBsS3U (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIDHOTO W HEMOJIEKYJISIDHOTO  CTPOEHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. T[HUNBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIINYECKOU PEIETKH.

[TonsiTue o nucnepcHbix cuctemMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanuss  HeopraHM4eCKUX  COCAMHEHHI. HomeHnknatypa
HEOpPraHWYECKUX BelIeCTB. ['eHeTHYecKas CBSI3b HEOPraHUYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peakuusa. Kiaccupukamuss XUMUYECKHX peakluii B
HEOPraHUYECKON M OpraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IUYHBIX (DaKTOpOB.
OOpatumbie peakiuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOSIHUE XUMHYECKOTO paBHOBecus. [Ipunuun Jle [llatense.

OnexrponuTuyeckas nuccoruaius. CUibHbIE W CIIa0bIe SJEKTPOJUTHI.
Cpella BOOHBIX pacTBOPOB BEIIECTB: KUCTas, HEUTpaJIbHAS, IIEIOYHAS.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
nemoHcTpanus Tabmun «llepuogudeckas cucteMa XUMUYECKUX DJIEMEHTOB /I.
N. MenneneeBay, n3ydyeHrne MOJEIEH KPUCTAIUTMUECKUX PEIIETOK, HAOIIOCHUE
M OIKCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPa, OIPEACIICHUE CpPEAbI
pPacTBOPOB BEHIECTB C IIOMOLIBKO YHUBEPCAIBHOTO WHAMKATOPA, PEaKUUU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BimsHME pasmundHbIX
($aKTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITAN.

Pacuérnbie 3anaum.



Pacy€Tel 1o ypaBHEHUsAM XUMHUYECKHX pEaKLHUi, B TOM YHCIIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIb30BAHUEM IMOHATHUS «MAacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilosmoxxenune HemeramioB B Ilepuoamyeckor cuUcteMe
xumuyeckux sneMenToB J[. V1. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BAKHEUIIINX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHSI) U UX  COEAUHEHHM  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHHUIA.

Mertamisl. [Tonoxenne metamnos B [leproandeckoil cucteMe XuMUYECKUX
anementoB JI. W. MenaeneeBa. OcCOOEHHOCTHM CTPOCHHS DJIECKTPOHHBIX
o0osouek atoMoB MeTauioB. O6mue guznueckue cBoicTBa MeTamioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUUYECKUN Al HATIPSXKEHUH METaJJIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIUX METAJJIOB (HATPUM, KaIui, KaJIbIUH,
Mar"ui, amOMUHHUM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCAMHECHHIA.

OO61mmume crocoOwl Mosy4eHusi MeTasuioB. [IpuMeHeHne MeTauioB B ObITY U
TEXHHUKE.

DKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
U3y4YeHHE KOJIEKIUKU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIlICHHE
AKCIIEPUMEHTATBHBIX 3aJ]1ay, HAOJIOJIEHHE M ONHUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KA4YEeCTBEHHBIE pEAKIUM HA KATHOHBI
METAJLJIOB).

Pacuérnbie 3anaumn.

PacuéTsl Maccel BemecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MAacCe MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOMWYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU
OJIHO U3 BELIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponpb xumun B o0ecriedeHUH SKOJIOTHYECKOM, DHEPTETUHUECKON 1 MHUIIEBOM
06e30macHOCTH, Pa3BUTHH MEAUIUHBL [loHATHE O HAYYHBIX METO/ax MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUM.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO
MOJY4YECHUS BAXKHEUIINX BEILECTB.



YemoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHE CTPOUTEITHHBIC
MaTepuasibl, KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPacKH, CTEKJIO, KepaMuKa,
MaTepHaTbl I 3JIEKTPOHUKH, HAHOMATEPHaNbl, OpPTaHUICCKHUE U MUHEPATbHBIC
yIo0peHus.

XuMHS W 370pOBbE YEJIOBEKA: MpaBWjla MCIOJb30BAHUS JICKAPCTBECHHBIX
npenapaToB, TMpaBuia OE30MACHOTO WCIOJIB30BaHUS TPENnapaToB OBITOBOM
XHMWH B TIOBCETHCBHOM JKU3HM.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MEXNpPEAMETHBIX CBS3ed TP M3y4YEHUW OOmIeH u
HeopraHuvecko xuMuu B 11 Kiacce OCYIIECTBIISCTCS 4Yepe3 HCIOJIb30BaHUE
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IMOHSATHUN, TaK W TIOHATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01me eCTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalU3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, dHEPrus, Macca, aTOM, DJICKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJIEKYJIa, JHEPreTUUYCCKUH YpPOBCHb,
BEIIECTBO, TelI0, OOBEM, arperatHoe COCTOSIHHE BEIIeCTBa, (HU3UUECKHE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, OpraHm3M, OJKOCHUCTeMa, Ouochepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

Texuomorus: XHUMHYECKasT IIPOMBIIIIICHHOCTD, METaJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEIbHBIX MaTepHasoB, CEJIbCKOXO03SIICTBEHHOE
IPOM3BOJICTBO, IHUIIeBast POMBIIIIICHHOCTD, dapmarneBTHYCCKAs
MIPOMBIIINICHHOCTh, MTPOU3BOJACTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOIACTBO
KOHCTPYKITHOHHBIX MaTepHaioB, AIIEKTPOHHAS POMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBLIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeMEeTHbIM HM TpeAMeTHbIM). HaydHo-meTogudyeckoi OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHUS MPOTPaMM CpeHEro oOIero
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOIXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHUE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIENEHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIIOUYEBBIX IIEHHOCTEH M HUCTOPUYECKUX Tpaauluii 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIUMXCs PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMYECKOW KyJIbTYPhl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMU U UJ€aaMi POCCUHUCKOTO TPaKJaHCKOTO OOIIEeCTBa, MPUHATHIMU B
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TTPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JInuHOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTra «XUMHUS» OTpPaKaroT
c(hOpPMHUPOBAHHOCTh OMBITA MO3HABATEIPHOM M TPAKTUYECKON IEATEIHHOCTU
OOy4YaroMMXCs O peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaxaaHCKOrO BOCIIMTAHMS .



OCO3HAHUS  OOyYalOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBOXKECHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTAaBICHUS. O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPH CO3IaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB,;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJ0B YU€OHOU IEITEIIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHHUA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TMPOIECCY TBOPUECTBA B O0JACTH TECOPUH M MPAKTUUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PE3yJIbTaT
JUTUTENIBHBIX HAOIIOJIEHUM, KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpECa M T03HABATEJIILHBIX MOTHBOB B TMOJYYEHHUH U TMOCIEAYIOIIEM
aHanu3e  UHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIMA HPAaBCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHUE IOCHEACTBUU 3THX
MOCTYIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEH 3J0pOoBOro M 0Oe30macHoro olpasa JKW3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroieHnst mpaBuil O€30MacHOr0 OOpaIeHUs C BEIIeCTBAMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJIOBOU JESATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIWBUAYAJbHOTO M KOJUJIEKTUBHOIO
0e30macHOr0 TOBEACHUS B CUTYaIHMSAX, YIPOXKAIOMUX 3I0POBBI0 H KU3HU
JIIO/ICH;

OCO3HAHUS  TOCJHEACTBUA W  HENPUATHS  BPEIHBIX  MPUBBIYEK
(ynotpebeHust aJkorois, HAPKOTUKOB, KypeHUs1);



5) Tpya0BOro BOCIMTAHMS

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TIIOJI€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3ajad
COIMaIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY U3Y4YEHUIO Tpodeccuil pa3iudyHoro poja, B
TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

yBOXEHUSI K TPyAy, JIOIIM Tpylda U pe3yidbTaram TpYI0BOH
NeSATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOW TpPaeKTOPUU
oOpazoBanus, Oyaymiel npodeccuu U peaausaiuid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB
U IOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0TrN4Y€eCKOro BOCIIUTAHMS:

AKOJIOTMUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMS KU3HHU Ha 3eMJIE;

NOHMMAaHMS TJIOOAIBHOTO XapaKkTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH IS
pelIeHns BOPOCOB PAllMOHAIBHOTO IPUPOAOIIOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCHCTBHUM, NPUHOCIIIMX BpPEI OKpPYXKaIoIIeH
IPUPOIHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUM U MIPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJIOTMYECKOW HAIPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
MpPaKTUKE, CHOCOOHOCTM W YMEHHUSI AaKTHUBHO MPOTUBOCTOATH HJIEOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,

NOHUMaHUs crneuUuKd XUMUU KAaK HAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH IETOCTHOTO
MpeACcTaBIeHUs 00 OKpYyKalollleM MUPE KaK O €UHCTBE MPUPOJIbI U YEIOBEKA, B
MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS,



yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALMUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJIA B
CO3JJaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYPhI, PEIICHUH TI00aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEAMIIUHBI,
o0ecrieYeHU YCIOBUM YCIEIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHMS, HWCIOJB3YeMBIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TMOJydaeMble 3HAHUS ISl aHaIW3a U OOBSICHEHUS SIBJICHUU
OKPYKAIOIIET0 MHpPA U MNPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIIOYEHUS HA OCHOBE HAy4yHbIX (aKTOB U HMMEIOIIUXCS
JIAHHBIX C LEJIbIO MTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCITOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATENBCKON AEATEIbHOCTH,

TOTOBHOCTH W CIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUI0 U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

uHTEpeca K  OCOOCHHOCTAM  Tpylda B  pa3iuMuHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOTO TpenMeTa «XHUMHUSI»
Ha YPOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHEIU(UKY METO/IOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBatronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKJUCIMUIUIMHAPHbIC, MHUPOBO33PEHYECKUE 3HAHUS UM YHUBEPCAIbHBIC
yueOHbIE IEUCTBUS B IO3HABATEIILHOM U COLIMAIBHOM MPAKTUKE.



MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

OBjajeHne  yYHUBEPCAJIBHBIMH  Y4YeOHBIMH  NO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYIUPOBATH W aKTyallU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ paccMaTpuUBaTh;

OTIpeNeNIATh LIEeNU JACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTb PE3YJbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
ETISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHbIC NMPU3HAKK MMOHATHH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOIIHE TTOHSATHUS JI1 OOBICHEHUS OTACIBbHBIX (PAaKTOB
U SIBJICHUM;

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJECHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBISABISTh 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B PACCMATPUBAEMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
NPEJACTABICHU — XUMHUYECKHMH 3HaK (CHUMBOJ) DJJIEMEHTa, XHUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEAKIUH — TMPU PEIICHUH YUEOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajiad, MPUMEHITh Ha3BaHHBIE MOJICJIbHBIC
MPEJICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB MU3Y4a€MbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATENbCKIE T1eHCTBHS

BJIaJIETh OCHOBAMHM METOJIOB HayYHOI'0 MO3HAHHUS BEIIECTB U XMMHUUYECKUX
peaKiuu;

dbopMmynupoBaTh IEAM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO CHOPMYITHMPOBAHHBIC BOMIPOCHI B KaYECTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBHI JUISI (POPMHUPOBAHUS THITOTE3BI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HABBIKAMH CAMOCTOSTEIIBHOTO TUIAHUPOBAHUSA M IPOBEACHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a



XOIOM  TpOLEecca, CAMOCTOATENBHO IPOTHO3MPOBATH €0 pe3yJbTar,
dbopmynupoBaTh O00OOIIEHUS U BBIBOJABI OTHOCUTEIBHO JIOCTOBEPHOCTHU
pEe3yIAbTATOB HCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

OpuOOpeTaTh OMNbIT YYEHUYECKOM UCCIIEeN0BAaTEIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOMCKY METOJIOB PEUICHUS] TMPAKTUYECKUX 3a7ay, MNPUMEHCHHUIO PA3TUYHBIX
METOJ0B MO3HAHUS.

3) pabora ¢ nuapopMmaumeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYy4YHO-
HOMYJsIpHAsT JIMTEpATypa XMMUYECKOIO COJEpX aHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTEpHEeTa), aHanu3upoBaTh UHPOPMALIUIO PA3IUYHBIX BUIOB U (PopM
NpeCTaBICHUS, KPUTHUYECKHU OLICHUBATh eé JOCTOBEPHOCTD U
HEMPOTUBOPEUYNBOCTb;

dbopMyTUpPOBATH 3AMPOCHI M MPUMEHATH PA3TUYHBIC METObI MPU MOUCKE U
orOope wuHpOpMaLUU, HEOOXOAMMON JJisi BBINOJIHEHHUS Yy4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

IpUOOpPETaTh OMBIT MCIOIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpeICTaBICHUS
uHbOopMaIK (CXEMBI, FpapuKU, TUarpaMMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KadecTBE cCpelcTBa npu pabore ¢
XUMHYECKOW WHGOpMAIMeil: NMPUMEHATh MeXIpeaMeTHole ((usudyeckue wu
MaTeMaTH4YeCKWe) 3HAaKW W CHUMBOJIbI,  (QoOpMysbl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPEeoOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HArJSTHOCTH.

OBJ1aieHMe YHUBEPCAJIbHBIMU KOMMYHHUKATHBHBIMHY 1€ HCTBUSAIMMU

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCY)XIaeMoil TeMbl B XOJ€ JHaiora
W/WIM JUCKYCCUH, BBICKA3bIBaTh HACH, (HOPMYIUPOBATH CBOHM MPEITIOKECHHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTAaTOB MTO3HABATEIBHON JESITEILHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WJIA COBMECTHO CO CBEPCTHHUKAMHM IpPH
BBIMIOJIHEHUM XMUMHUYECKOTO0 AKCIEPUMEHTa, MPaKTUYECKOM paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYa€MbIX BEIECTB, peaiu3allii Y4€OHOr0O MPOEKTa U
(dbopMyIHpOBaTH BBHIBOJABI MO pE3yJIbTaTaM MPOBEAEHHBIX UCCICIOBAHUIN MyTEM
COTJIACOBAaHMSI MO3ULIUI B X0J1e 00CYKJIeHHSI 1 00OMEHA MHEHUSIMU.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PEeryJATUBHBIMY JIeHCTBUAMU:



CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTEIbHOCTD, ONpelessis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpejlaraéMblii alropuT™M JEUCTBUUA MPHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBAaTENIbCKUX 3a/Jad, BbIOMpaTh Hauboliee
3¢ (pexTUBHBIN cnoco0 MX pelleHHs ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBIIATh  CAaMOKOHTPOJb CBOEH  JE€ATEIBHOCTM HAa  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SBJICHUU
npupoabl, B (OPMUPOBAHMHM MBIIUIEHUS U KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PelIeHUs MPAKTUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IPUPOJIHOM Cpeae;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAHHUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAraloIINE TOHATHS (XUMHUYECKHM 3JIEMEHT, aToM, OJJEKTPOHHAas
o0oy0YKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJIEKTPOOTPUIATEIBHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHas  Macca, MOJSIPHBIA  OOBEM,  YIVIEPOJAHBIM  CKEJeT,
byHKIIMOHANIbHASL TPYIMINA, paauKall, U30MEpUs, H30MEPbI, TOMOJIOTHYECCKUIN
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA M a30TCOAEPKAIIUE COECIUHEHHS,
MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsI CTPOCHHMS Opranndeckux Bemects A. M. bytieposa,
3aKOH COXpPaHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAIlMe B OCHOBE ITOHMMAaHUsA
MPUYUHHOCTH W CHUCTEMHOCTH XHMHYECKUX SBICHUH, (DaKToIOTHYECKHe
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJYyYEHUU U O€30MaCHOM HCIOJIb30BAHUU
BOKHEHIITNX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETHLHOCTH
YEJI0BEKa,;



c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbBIC MPU3HAKU TOHSATHH,
yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE TMOHSATHS
P ONKMCAHUU COCTAaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COEIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIMKY JJIsI
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GopMysn OpraHMYeCKMX BELIECTB W YPAaBHEHHM XHMHYECKHX peaKUuH,
M3rOTABIMBATh MOJEIH MOJIEKYJl OPraHUYECKHUX BEIECTB JJIsl WILTIOCTPAI[UU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHMYecKUX BEUIECTB IO KX COCTAaBY U CTPOCHHUIO K ONPENEIEHHOMY
KJIaccy/rpymnmne coequHeHu (YrieBOAOPOJIbl, KUCIOPOA M a30TCOAEpKalIue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIUWHEHUs), N1aBaThb MM Ha3BaHUS 110
cuctematnueckoit Homenkinarype (IUPAC), a takke npuBOIUTH TpUBUATBHBIC
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJIMKOJIb, TIUIEPUH, PeHO, (popManbaeru, aleTalbIerua, MypaBbuHas
KHUCTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHUCIOTa, CTEapuHOBas KHUCIIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OINPEAENATh BHUABl XUMHUYECKOH CBSI3U B
OpPraHUYECKUX COEIMHEHUAX (OIMHApPHBIE U KPATHHIC);

c(OpPMUPOBAHHOCTh YMEHHUSI NPUMEHSTH IOJIOKEHUS TEOPUHM CTPOCHMS
oprannyeckux BemectB A. M. BymiepoBa ans 0OBsICHEHMS 3aBUCHMOCTHU
CBOWMCTB BEILECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH COXPAaHEHUS MacChl
BEIIIECTB;

cOpMUPOBAHHOCTh YMEHUN  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
¢u3nyeckne U XUMMUYECKHE CBOIMCTBA TUIUYHBIX MPEICTABUTENCH pa3iHuHbIX
KJIaCCOB OPTaHWYECKUX BEUIECTB (METaH, 3TaH, 3TWUJIEH, NPONWIEH, alleTUJIEH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IIIMIEpUH, (QEeHOJ, alleTalbIerua, MypaBbUHas U YKCYCHasl KUCJIOTHI, TJIII0K03a,
Kpaxmaj,  LeJUII0j03a, aMUHOYKCYCHas  KHCIOTa),  WJUIIOCTPUPOBATH
TEeHETUYECKYI0 CBSI3b MEXAY HUMH YypPaBHEHUSIMH COOTBETCTBYIOIHX
XUMHUYECKUX PeaklUil C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepru30BaTh UCTOYHHUKHU
YTIEBOJAOPOTHOTO CHIPbS (HE(Th, TPHUPOIAHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepadOTKU U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYHUCICHHS MO XUMHUYECKHM
ypaBHEHUSM (Macchl, 00bEMa, KOJTMYECTBA UCXOJHOTO BEIIECTBA MM MPOYyKTa
peakUuy IO U3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOIO M3 HMCXOJHBIX
BEIIECTB UJIM MPOIYKTOB PEAKIINN );



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCHOJIb3YEMBIX B XUMUU NIPU U3YUYECHUH BEIIECTB
M XUMHYECKMX  SIBJIeHUH  (HaONMoJeHHe, HU3MEpPEeHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIE XUMHYECKHUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHMH  coOONOJaTh  MpaBuia  MOJIb30BAHUS
XUMUYECKOW MOCYI0M U J1a00paTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBuiia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIOJHATH XUMHUYECKHI
IKCIEpPUMEHT (TIpeBpallieHrss OpraHWYeCKUX BEIIECTB TMpH HarpeBaHUM,
MOJIyYCHUE HDTUJIEHA W U3YyUYEHUE €ro CBOMCTB, KAayeCTBEHHbIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TIPU HArpeBaHWM, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C IMPABWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHUuH C BeIIeCTBaMU M Ja0OpaTOPHBIM O0OpYJAOBaHUEM, MPEIACTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIepUMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiuii U (GOpMYIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pPE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHGOpPMAIIMIO, TOTy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBA MaCCOBOM
uHpopmaruu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh YMEHHUM  COONIOJATh  TIpaBUja  DKOJOTHUYECKH
11eJIECO00pa3HOT0 TOBEEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHUCTBUSl HA JKUBBIE OPIaHU3MBI ONPENEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMmbich mokasarens [1JIK, moscHATh Ha mpuMepax crocoObI
YMEHBUIECHHUSI W NPEAOTBPALICHUS] MX BPEAHOTO BO3JIECUCTBHUS HAa OpPraHHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCSl C OTPAaHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IMO3HAHUS BEUIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CHETBIX W CIA0OBHASIIUX OOYYAIONMUXCs: YMEHHUE HCIOIh30BaTh
penbe(HO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpains mig  3anmcu
XUMHUYECKUX POPMYIL.

11 KVIACC



[IpeamerHble pe3ynabTaThl OCBOeHUs Kypca «OOIass U HeopraHuuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XMMHUU B TO3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOW TPAaMOTHOCTHU, HEOOXOAMMOU ISl PEIICHUS MPAKTUYECKUX
3a/1a4 U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO U
IIPUPOIHOU CpeELE;

BJIQJICHUE CUCTEMOM XHMMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraIOIINe MOHATHS (XMMHUECKHH 3JIEMEHT, aTOM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJIIPHBIA OO0BEM,
BAJICHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS), KPUCTAITTNYECKAs
pelIETKa, TUMBl XUMUYECKUX PEAKIUN, pACTBOP, MIEKTPOIUTHI, HEAIEKTPOJIUTHI,
AJIEKTPOJIUTHYECKAST JTUCCOLMALIUS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOW pPEaKIMK, XMMHUUYECKOEe PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON NUCCOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUs MAacChl BEIECTB, 3aKOH COXPAHEHMsS M IPEBpAILCHUS
SHEPIUM MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CHMBOJINYECKHI SI3bIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHUs, JIEKallMe B OCHOBE IOHUMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMMYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, MOJYYCHHH M O€30MaCHOM HCIOJIb30BAHUH
BRXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JEATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTePHbIE MPU3HAKHU MOHATHIA,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSTHUS
IIPY ONUCAHWH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIMKY JIJISI
cocTaBlieHHs (QOpMyNI BEMIECTB M yPAaBHCHMA XWMHUYECKHX PEaKIIUM,
cuctematndeckyro Homenkmatypy (IUPAC) wu TpuBuanbHbie Ha3BaHUA
OTJIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaieKuciblid ra3, aMMuUaKx,
ranéHasi U3BeCTh, HEralI€Hasi U3BECTh, TUThEBAs COAa, MUPUT U APYTHE);

chOpPMHPOBAHHOCTh YMEHUN ONPENeNsATh BAJICHTHOCTb U CTENEHBb
OKHCJICHUSI XUMHUUYECKHUX JIEMEHTOB B COCJIMHEHHUSX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJJIMYECKasi, BOJOPOJHAs) B
COCMHEHUAX, THI KPUCTAUIMYECKOM PEMETKM KOHKPETHOTO BEIIECTBA
(aTomHasi, MOJIEKYJISIpHAsl, HOHHASI, METAJUIMYECKas), XapaKTep CpeJlbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;



c(hOpMHUPOBAHHOCTh YMEHHM YCTaHaBIINBATh IPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO UX COCTaBY K OINpPEAEIEHHOMY KiacCy/TpyIie
COCIMHEHUH (MPOCThIE BEUIECTBA — METalIbl M HEMETallbl, OKCH/IbI,
OCHOBAaHHUS, KUCJIOThI, aM(pOTEpHbIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKphIBaTh CMBICI MEPUOIUUYECKOTO 3aKOHA
. W. MenneneeBa u  JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OO0BSACHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIUY;

c(OpMHUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHMYECKHX 3JIeMEHTOB 1—4 mnepuonoB Ileproguyeckoil cHUCTEMBI
xuMudyeckux anementoB JI. M. MenueseeBa, MCMOb3ysl MOHATHS «S-, p-, -
ANIEKTPOHHBIE  OpOUTAIMY, (QHEPreTHYeCKHe  YpOBHU»,  OOBACHSTH
3aKOHOMEPHOCTH HW3MEHEHMS CBOWCTB XMMHMYECKHX DJJEMEHTOB M HX
COEIMHEHUI MO mepuojaM u rpynnam llepruonnyueckoil cucTeMbl XUMUYECKHUX
anemeHToB JI. 1. MeHnneneena,;

c(hOpMHPOBAHHOCT, YMEHUN XapaKTepus3oBaTh (OMUCHIBATH) 0OIIHE
XUMUYECKHE CBOMCTBAa HEOPraHMYECKWX BEUIECTB pPa3JMYHBIX KIIACCOB,
NOATBEPKIATh CYLIECTBOBAHUE TEHETUYECKOW CBSI3U MEK]y HEOPraHUYECKUMU
BELIECTBAMU C IIOMOLIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(ULIUPOBATh XUMUYECKHE PEAKIIUU 110
pa3Iu4HBIM IIPU3HAKaM (YUCILY M COCTAaBY PEArHpYIOIIHUX BEUIECTB, TEINIOBOMY
3¢ deKTy peakiu, U3MEHEHUIO CTENIEHEH OKUCIICHUS JIEMEHTOB, 00PaTUMOCTH
pEeakLnHy, y4acTUIO KaTaJIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTAaBISITh YPABHEHUS PEAKUMN pa3iIMuHbIX
TUIOB, TOJHBIE W COKpAIIEHHbIE YypaBHEHUs peaklUuid HOHHOrOo oOMeHa,
YUUTBIBAs YCIIOBHUS, IIPY KOTOPBIX 3TH PEaKUUU UAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHMH MPOBOAMTH pPEAKLUH, IOATBEPKIAOLINE
KA4EeCTBEHHBIN COCTAaB Pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABAThH
ONBITHBIM  IYTEM  HOHBI, IPUCYTCTBYIOIIME B  BOJHBIX  PaCTBOPAX
HEOPTraHUYECKUX BEILECTB;

cOpMUPOBAHHOCTh YMEHUN paCKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIMM IIOCPEACTBOM COCTABJICHMS DJIEKTPOHHOIO
OamaHca dTUX peaKIuii;

cOpMUPOBAHHOCTh ~ YMEHHH  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMHAYECKOM peakuuu OT PAa3NUYHBIX (AKTOPOB; XapakTep CMELICHHS
XHUMHYECKOT0 paBHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3JIEUCTBHS (IPUHLIUII
Jle llatenbe);

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh XWMHYECKHE MPOLECCHI,
JeXalye B OCHOBE ITPOMBIIIJIEHHOTO ITOJIYYE€HUS] CEPHOM KHUCIJIOTBI, aMMHaKa, a



TaKke cPOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUINAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS C UCIOJIB30BAHHEM
MIOHSATHS «MacCcoBas J0Ji BEIeCTBa B paCTBOPE», OOBEMHBIX OTHOIICHUHN Ira30B
MpU  XUMUYECKUX PEAKIUAX, MacChl BeEIIeCTBa WM 00BbEMA Tra3oB MO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3(p(eKTa peakiuyd Ha OCHOBE
3aKOHOB COXPAHEHUSI MaCChl BEIIECTB, IPEBPAIIEHUS U COXPAHEHUS YHEPTUU;

chOpMUPOBAHHOCTh ~ YMEHMH  CcOOJONaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh yYMEHUW IUIAHUPOBATh M BBIMNOJIHATH XUMHUYECKHUI
AKCTIIEPUMEHT (pa3I0’KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa,
OTIPENICNICHUE CpPEelIbl PAcTBOPOB BEIIECTB C IMOMOIIBI0 YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIuu, peakiud HOHHOTO OOMEHa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdart-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCTIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Meramie» U «Hemertamnb») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuud ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYAOBaHUEM, MPEACTABIATH PE3yJIbTAThl
XUMHUYECKOT0 JKCIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii U GOpMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATh XHUMHYECKYIO
uH(OpMaILIMIO, TOJIY4aeMYI0 M3 pa3HbIX HMCTOYHHUKOB (CpeICTBa MacCOBOMU
KOMMYHHKanK, HTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  IIpaBUja  IKOJOTHUYECKH
11eJIeCO00Pa3HOTO TIOBEACHHUS B OBITY W TPYJOBOM JAESITEIBHOCTH B LEAX
COXpaHEHHMsI CBOETO 3I0POBb M OKPYKAIOLIEH HNPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JEWUCTBUSI HA >KUBBIE OPraHU3MbI OMNPEACIIEHHBIX BELIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIOCOOBI
YMEHBILICHUS] W MPEJOTBPAllleHUs] UX BPEIHOrO0 BO3JEWUCTBUS HAa OPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIINUXCSl C OTPAHUYCHHBIMHA BO3MOYKHOCTSIMH 37I0POBBS: YMCHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAax MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;



JUISL CIIETIBIX W CJA0OBHUISIIIMX OOYYaIOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTemMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POpMYI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM nupposbie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[Ipeamer opranndeckoit xumuu. Teopust bubnuoreka [JOK
11 CTPOEHUS OPraHUYECKUX COeTMHEHUN A. 3 https://myschool.edu.ru/
M. Byrneposa PEII
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bub6mmoreka [JOK
2.1 [IpenenbHbIe YTaeBOIOPOABl — aTKaHbBI 2 https://myschool.edu.ru/
PEII
59 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 6 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApoMaTtudeckue yrieBoJI0pO/ bl 2
P 4 AOPOA https://myschool.edu.ru/
54 [IpupoaHble HCTOYHHUKHU YTIIEBOAOPOIOB 3 1 bubnunoreka [JOK
' U UX mepepadboTKa https://myschool.edu.ru/
Hroro no pazneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue coeAuHEeHNs

3.1

Cnuptel. ®enon

3

bu6mmoreka [JOK



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

https://myschool.edu.ru/
Anbrerunbl. KapOOHOBBIE KUCIIOTHI bu6mmoreka [IOK
3.2 7 1
CnosxHbie 3hUpsI https://myschool.edu.ru/
bu6mmoreka [IOK
3.3 v 3 1
HICBOH https://myschool.edu.ru/
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 3 bubmmorexa HOK
https://myschool.edu.ru/
Hroro mo pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 [Tnactmaccel. Kayayku. Bomokna 2 httos://myschool.edu.ru/
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

1 [Ipeamer opraHn4ecKkOi XUMHH, €€ 1 bubnuoreka [JOK
BO3HUMKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopust cTpoeHUsI OpraHUIECKUX

2 coennHeHuil A. M. byriepoBa, €€ OCHOBHBIE 1 Bubmmorexa [IOK

https://myschool.edu.ru/

TTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu

3 Ooprann4eckux BemectBs. Homenkmarypa 1 bubnuotexa [JOK
(cucTemaTuyeckas) U TPUBUATIbHBIC https://myschool.edu.ru/
Ha3BaHMs OPraHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [JOK
TOMOJIOTUYECKUH PSJT https://myschool.edu.ru/

5 MertaH u 3TaH — OpocTeuIme 1 bubnuoreka [JOK
MPEICTABUTEIN aJTKAHOB https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 bubmorexa OK

https://myschool.edu.ru/

7 DTWJIEH U MPOIUJIEH — MPOCTEUIIHE 1 bubmuorexa [JOK
MPEJICTABUTEIN aJTKEHOB https://myschool.edu.ru/

8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 bubmuoreka [JOK
JTUJICHA U U3YYEHHUE €r0 CBOMCTB https://myschool.edu.ru/

9 Anxanuensl. byranuen-1,3 u 1 bu6mmoreka [JOK

MeTunoyraauen-1,3. [lonyyenue

https://myschool.edu.ru/
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 TOMOJIOTHYECKUM psifl. ALIETHIIEH — bubnmorexa LHOK
HHCBIHE DA https://myschool.edu.ru/
MPOCTEHIINI MPECTABUTEh ATKUHOB
11 Beluncnenus 1o ypaBHEHUIO XUMHYECKOU bubnuoreka [IOK
peakuuu https://myschool.edu.ru/
12 ApeHbl: 6eH30J1 ¥ TOIyoJ. TOKCHYHOCTD bubnuoreka [JOK
apeHoB https://myschool.edu.ru/
13 I'eneTnueckas cBs3b yrieBOJA0POIOB, bubnuotexa [JOK
MIPUHAUISKAINX K Pa3IUYHBIM KJIaccaM https://myschool.edu.ru/
IIpupoaHbIe HCTOYHHUKU YIIIEBOJOPOIOB:
14 3§ pI/I pO)IHI)II\/'I ras ¥ IoIl :Ele He(i)TI;HBIe bubnmorexa LOK
PYp yr . https://myschool.edu.ru/
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu
[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB:
15 1} pI/I po HBI Ta3 ¥ MOII IZZIG He(l)TI:IHBIe Bu6mmorexa [IOK
PHpoZL yr . https://myschool.edu.ru/
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
16 KonTtponbHas padoTa no pasaery
«YTIEBOIOPOIABDY
17 [IpenenbHble OJTHOATOMHBIEC CIIUPTHI: bubnuorexa [JOK
METaHOJI U 3TaHoJ. BojopoaHas cBs3b https://myschool.edu.ru/
18 MHOTr0aTOMHBIE CITUPTHI: ATHJICHIITUKOJIb U bubnuorexa [JOK
TJIULEPUH https://myschool.edu.ru/
19 @DeHO: CTPOCHUE MOJIEKYIIbI, (PU3UYECKUE U bubnuorexa [JOK
XUMUYECKUE CBOWCTBA, IPUMEHEHHE https://myschool.edu.ru/
20 Anbnerunsl: GopMaibaeTua U bu6mmoreka [IOK

alcTaabACTU . AI_ICTOH

https://myschool.edu.ru/
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21 OHOOCHOBHBIE TIpE/IeNbHBIE KAPOOHOBBIE bubnmoreka [JOK
KHUCJIOThI: MypaBbHUHAS U YKCYCHas https://myschool.edu.ru/
29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa bubnuoreka [IOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://myschool.edu.ru/
CreapuHoBas 4 OJICMHOBAsI KUCIIOTHI, KaKk
23 MIPEICTABUTENHN BBICIINX KapOOHOBBIX bubnmorexa LHOK
P P https://myschool.edu.ru/
KHCJIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubnuotexa [JOK
KHCJIOT, NX MOTOIIlee JIeliCTBIE https://myschool.edu.ru/
CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
bu6mmoreka [IOK
25 KapOOHOBBIX KHCIIOT. [ HIPOITN3 CIIOKHBIX
https://myschool.edu.ru/
3¢upos
26 Kupsl: ruiposin3, npuMeHeHue, bubnuoreka [JOK
OunoJIoTHYecKasi poJIb )KUPOB https://myschool.edu.ru/
VYrneBopl: cocTaB, KiaccupuKarius.
. bu6moreka [IOK
27 Baxneiimme npeacTaBUTeNu: TIIIOK03a,
https://myschool.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemitono3a Kak IpupoHbIe bubnuorexa [JOK
MOJIMMEPbI https://myschool.edu.ru/
KontponsHas pabota no pasaeny
29 «Kucnopoacoaepkariye opraHu4ecKue
COEIMHEHUS
bubmuorexa [JOK
30 AMWHBI: METHJIAMUH U aHUJIUH 1
https://myschool.edu.ru/
31 AMUHOKHUCIIOTHI KaK aM(pOTepHbIE bubmmoreka [JOK

OpPraHu4Y€CKUC COCANHCHUA, UX

https://myschool.edu.ru/
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ouonornyeckoe 3HaueHue. [lentumpt
32 benku xak npupoaHsIe 1 bubnuoreka [IOK
BBICOKOMOJIEKYJISIPHBIE COECTUHEHHUS https://myschool.edu.ru/
33 OCHOBHBIE TOHSATHS XUMHUHU 1 bu6mmoreka [IOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://myschool.edu.ru/
OcCHOBHBIE METO/IbI CUHTE3a
. bu6mmoreka [{OK
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
https://myschool.edu.ru/
[InacTmacchl, kKaydykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChl
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs 1 bubnuotexa [JOK
KOH(UTYpaIus aToMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas
9 cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W. 1 bu6mmoreka [IOK
MeneneeBa, uxX CBsI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpHUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX AJICMEHTOB M UX COCTMHCHUN
3 10 TPYIIaM U NepuojaM. 3HaYEHUE 1 bubnuoreka [JOK
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xuMudeckux 3ementoB /(.M. Mennaeneesa B
pa3BUTUHU HAYKU
Crpoenue BelecTBa. XMMUYECKas! CBSI3b, €€
bu6moreka [IOK
4 BH/JIBI; MEXaHU3MbI 00pa30BaHMS 1
. https://myschool.edu.ru/
KOBAJICHTHOM CBsI3U. BoopoiHast CBSI3b
BanenTHOCTb. DJIEKTPOOTPUIIATEILHOCTD.
5 Crenenb okucneHus. Bemecrna 1 bubnuorexa [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://myschool.edu.ru/
CTpPOEHUS
[lonsaTHE O AMCHIEPCHBIX CHUCTEMAX.
bu6mmoreka [IOK
6 HctruHHBIE U KOJIOUIHBIE PACTBOPBI. 1

MaccoBas 1014 BellecTBa B pacTBOpC

https://myschool.edu.ru/
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Knaccugukanus 1 HOMEHKIaTypa
HEOPraHU4eCKUX COCTUHECHUH.

bubmnoreka LIOK

;
I'eHeTnueckas CBsA3b HEOPraHUYECKUX https://myschool.edu.ru/
BEIIECTB, PA3JIUIHBIX KJIACCOB
Krnaccudukarus XuMHYECKUX pEeakui B
HEOPraHWYECKON U OPraHN4eCKON XUMHUH. Bu6 110K
HOIMOTEeKA
8 3aK0H COXpaHEHHS MacChl BEIIECTB; 3aKOH httos://myschool.edu.ru/
COXPaHEHUs U MIPEBPAILEHUS SHEPTUN TIPH ' o
XUMHYECKUAX PEaAKITHSIX
9 Ckopoctb peakiui. OOpaTrMble peakiuu. bubnuoreka [JOK
XHWMHYECKOE paBHOBECUE https://myschool.edu.ru/
[IpakTuueckas padora Ne 1. «Biausiaue
bu6moreka [IOK
10 pa3IUuYHBIX (HAKTOPOB HA CKOPOCTH httos://myschool.edu.ru/
XUMHYECKOU PEaKIIUI» ' =
DNEeKTPOIUTHYECKAs TUCCOLIUAIUSI.
[MoustiTre o BogopoaHOM mokasarese (pH)
bu6moreka [IOK
11 pactBopa. Peakuinn nonHoro oOMeHa. httos://myschool.edu.ru/
I'uapoar3 OpraHMYECKUX U HEOPraHUUECKHX ' o
BEIECTB
OKHUCAUTENBEHO-BOCCTAHOBUTEIHLHBIE
bubnuorexa [JOK
12 peakuuu. [loHsTHE 00 MIEKTpOIH3E httos://myschool.edu.ru/
pacIUIaBOB U PACTBOPOB COJIEM ' o
13 KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»
Mertanisl, ux noyoxkenue B [lepuoanueckoit
bu6mmoreka [IOK
14 cucTeMe XuMuieckux anemeHTos Jl. .

MenzeneeBa 1 0COOEHHOCTU CTPOCHUS

https://myschool.edu.ru/
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aTomoB. O0mMe pU3NIecKre CBONCTBA
METaJJIOB

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI

bubmnoreka LIOK

15 N
PSAI HAIPSKEHUN METalIOB https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAYKHEHIITUX
. . . bubnuotexa [JOK
16 METaJUUIOB (HATPUH, Kalui, Kaablui,
. . . https://myschool.edu.ru/
MarHui, aJJlOMUHUN) U UX COCTUHEHUN
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bu6mmoreka [IOK
COEJIMHEHU I https://myschool.edu.ru/
18 XuMHYECKHe CBOMCTBA IIMHKA, JKeJie3a U UX bu6mmoreka [IOK
COEJIMHEHU I https://myschool.edu.ru/
[IpakTnueckas padota Ne 2. "Pemienue
bu6moreka [IOK
19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" https://myschool.edu.ru/
«MeTtamby
Hewmerannbl, UX 1ojoxeHue B
20 [Tepuonnueckoit cucreMe XUMUYECKUX bu6moreka [IOK
anemenToB JI. . MenaeneeBa u https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHUS aTOMOB
du3nyecKkue CBOMCTBa HEMETAIIOB.
bu6mmoreka [IOK
21 AmtoTponsi HEeMETauIoB (Ha IpUMEpe
https://myschool.edu.ru/
KHCIopoa, cepsl, pocdopa u yriuepoaa)
99 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U bubnuorexa [JOK
UX COEIUHEHNMN https://myschool.edu.ru/
93 XuMHYecKue cBOcTBa a3oTa, pochopa u ux bubmmoreka [JOK
COeIUHEHUU https://myschool.edu.ru/
24 XHMMHUYECKUE CBOMCTBA YIIepoa, KpEMHUs bubnuorexa LIOK
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U UX COeIUHEHUN

https://myschool.edu.ru/

25

[IpumeHeHne BaXKHENIINX HEMETAIUIOB U UX
CcoeqUHEHNN

bubmnoreka LIOK
https://myschool.edu.ru/

26

O000111IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 110
teMe «HemeTramnery. Berauciaenus mo
YpaBHEHUSM XUMUUYECKUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

bubmnoreka LIOK
https://myschool.edu.ru/

27

[IpakTnueckas padota Ne 3. «Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

28

KonTtponpHaas padoTa o TeMam «MeTaib
u «Hemertamib»

29

Heopranudeckne u opraHn4ecKue KACIOTHI.
Heopranndeckue u opraHndecKue
OCHOBAHHS

bu6moreka [IOK
https://myschool.edu.ru/

30

AmboTepHbIe HEOpraHU4eCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKHX U OPTraHUYECKUX
BEIIECTB

bu6mmoreka [IOK
https://myschool.edu.ru/

31

Ponp xuMuu B o0ecIieueHun
9KOJIOTUYECKOU, JHEPreTHICCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

bubnuorexa [JOK
https://myschool.edu.ru/

32

IIpencraBnenus 06 oOMMX HAYUHBIX
MPUHLMIAX TPOMBIIIICHHOTO MOTY4YEeHUS
BaXHEWIINX BEIECTB

bu6mmoreka [IOK
https://myschool.edu.ru/
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33 q ATEDHANIOB 1 bubnmoreka [JOK
Mar
HIOPEK B MHpE PRI P https://myschool.edu.ru/
bub OK
34 X¥MHS ¥ 30POBbE YEIOBEKA 1 nomorexa 11

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WU.T'., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnieHne»

* Xumus, 10-11 xknacesl/ Kypun A.A., AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «IIpocBenieHne

Xumus, 10 kmace/ IN'abpuensn O.C., O61ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3matenbeTBo
«IIpocsenieHue»

* Xumus, 11 xnace/ T'abpuensa O.C., OO1mecTBoO ¢ OrpaHHYCHHOM
0TBETCTBEHHOCTHIO «IPODAy»; Aknmoneproe obiiecto «M3maTenbeTBo

«HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus MeTtoauueckoe mocodre — 0a30BBbIii
ypoBeHb» - M.: JIpoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mast Xumus B TeCTax, 3ajadax,
ynpaxuenusx. 11 kmace» — M.: JIpoda, 2023 rog.

2. O.C.Tl'aopuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aiauu o XuMuu u
crocoOwI ux pemeHus» - M.: «JIlpoday, 2021rog.

7. B.I'. lenucoBa «Xumus 11 kinacc noypodHbl€ IJIaHbI [0 YUEOHUKY



O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuutens 2018rox.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://www.chemnet.ru T'azeta «Xumus» u caiit 11 yuurens «5 uay Ha ypok
XAMUN

http://him.1september.ru Enunas xomnekuus [{OP: [IpeamerHas KoyeKus
«XuUMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
sKcrepuMeHThl: xumus. Kosekius Poccuiickoro o61eo0pa3oBaTebHOIO
noprana

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

http://www alhimik.ru Bcepoccuiickast oumiizaia MIKOJbHUKOB 0 XUMHH
http://chem.rusolymp.ru Oprannueckas XUMHUS: 2JICKTPOHHBIA YUCOHHUK IS
CpEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpBITEIA KOJUTESK: XUMHUS
http://www.chemistry.ru luctaniimossasi oJuMITHaaa 0 XUMUH:

TEJIEKOMMYHHKAIIMOHHBIA 00pa30BaTeNbHbINA MPOEKT






