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NHOSACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oopa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHO 00pa3oBaTENbHOM MPOrpaMMbl CPEHEr0 OOIIEro
obpazoBanus  (D®OIl  COO), mnpencrabienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c yuétrom Konueniuu
npenojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @exnepanuu,  peaju3yrOUIUX  OCHOBHBIC
o0pasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOXKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MporpaMMbl 10 XUMHUHU, K OINPEICICHUIO
oOmieil crparerns OOy4Y€HHUs, BOCIUTAHUS W PA3BUTHS OOYYAIOITUXCS
cpeacTBaMu ydeOHOro mpenmera «Xumusi» s 10—11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJei, coAep)KaHus, pe3yabTaTOB OOy4YeHUS U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMIIEMOW YacThiO MX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX ILIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XUMUYECKOrOo O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB MPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIEH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U MPUPOIHON cpene. Peanuzyercs xumuyeckoe oOpa3oBaHue
oOydJarommxcs Ha YpPOBHE CpelHero o0miero oOpa3oBaHUS CpPEICTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpPXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMeE MO0 XMUMHH C YYETOM CrelM(PUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUY MPUPOJIBI M B MATEPUATHHOM JKU3HHU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX 1eJied W MPUHUMUIIOB, XapaKTepHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTeMBI CpemHero ooOmero oOpa3oBanmsi B Poccuiickoi
Oenepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO POJb B
COBPEMCHHOW IHMBWIM3AIMHA, B CO3/IaHUM HOBOW 0a3bl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHATIBLHOIO
HAy4yHOrO MBIIUICHUS, B CO3/JaHUE ILEJIOCTHOrO MpEJCTaBlIeHUs 00



OKpYXAaIIIEM MHUPE KaK O €IUHCTBE NPUPOABI U YEIOBEKAa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAaHHSI BEIIECTBEHHOI'O COCTaBa
OKPYKAOIIEr0o MUpa, OCO3HAHUS B3aUMOCBA3U MEXAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XUMMUS
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMEeHHasT XUMUS
KaK HayKa co3MjaTelbHasi, KaKk HayKa BBICOKMX TEXHOJOTMM HalpaBjieHa Ha
perieHre riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS UEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTHMYECKON O€30MacHOCTH W
OXpaHbl 3JOPOBBS.

B cooTrBercTBUM C OOMMMM LEISAMH W MPUHIIMIAMUA CPEIHEr0 OOIIero
oOpazoBanus cojaepxkanue mnpeaMera «Xumus» (10—11 xkmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOAMMYK) UM IS BBIpaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCICIIHOTO BKIIOUYEHHUS B JKU3Hb COIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUsI B PA3IUYHBIX O00JACTSAX, HE  CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBistomuMu - mipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranuueckass xumus» U «OOmas M HeopraHMYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
cCUCTeMa 3HaHHUM M0 HEOPraHMYECKOW XUMUH (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMUM) U OPraHUYeCcKOd XUMUU. POPMUPOBAHUE TAHHON CUCTEMbI 3HAHUH MPU
U3YYCHUH TIpeaMeTa O00ecrleunBaeT BO3MOXHOCTh PACCMOTPEHHSI BCETo
MHOT000pa3us BEIIECTB Ha OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HEOpraHWYecKass XuMus» c(HOpPMHpPOBaHA B MPOTPaMME IO XMMHUU HAa OCHOBE
CUCTEMHOT0 TIOJIXO/Ia K H3YYCHHIO Y4eOHOro martepuaia U OOYCJIOBIICHA
HUCTOPUYECKH OOOCHOBAaHHBIM  DPA3BUTHEM 3HAHWUW HA  OMPEICIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPraHHUYECKUX
COCMHEHUN, a TaKXE Ha YPOBHE CTEPEOXUMHUYECKHX M DBJIECKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB O  CIOKHBIX
OMONOTUYECKM AaKTHUBHBIX coequHeHuH. B  Kypce opranwdeckod XAMHU
MOJIY4arOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus T[E€pBOHAYAIbHbIC TMPEACTABICHUS O XUMHUYECKOW CBSI3H,



KJIACCU(DUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHMSI, O XUMHUYECKOU pEaKIIUH.

[long HOBBIM yriaoMm 3peHHss B MpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpHUBaeTCsl M3YYEHHBI Ha YpOBHE OCHOBHOTO OOLIEro 00pa30BaHUs
TEOPETUYECKU Marepuan Hu (PaKTOJIOrMYECKUE CBEIEHUS O BEIIeCTBaX H
XUMHYeCcKOoM peakuuu. Tak, B yacTHOCTH, B Kypce «OO0mas u HeopraHuyeckas
XUMHS» 00y4aroUMMCsl MPEOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUUYECKOTO 3aKOHa C OONIETEOPETHYECKMX U METOJOJIOTMYECKHUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKUIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMH O BaXHEWINIMX BEIIECTBaX, WX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHHUH, a TaKXKE O XUMHUYECKUX PEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKaHHS, HUMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKJIAHON XapakTep. DTH 3HAaHUS CIOCOOCTBYIOT MOHHUMAaHUIO B3aMMOCBSI3U
XUMHHU C JPYTMMHU HayKaMH, pacKpblBalOT €€ poJib B TMO3HABaTEIbHOW H
PAKTUYECKOMN JAESTEIBHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBAXKECHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIIOKEHUN
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX TMpoOJeMax, CBA3AHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTMBaTh HMHPOPMAIMIO M TPUMEHATh €€ JJig TONOJHEHUs 3HAHWMH,
pEIICHHUs] HMHTEJUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amady. B memom conepikaHue yuyeOHOro npeaMera «XUMHUS» JAaHHOTO YPOBHS
U3Y4YeHUs  OpPUEHTHUPOBAaHO  Ha  ¢GopMHUpOBaHHME y  OOydYaromuxcs
MHUPOBO33PEHUYECKON OCHOBBI Ui MOHUMaHUs GUI0COMCKUX HIIeH, TAKUX KaK:
MaTepUabHOE  €JUHCTBO HEOPraHMYECKOr0 U  OPraHWYecKOro Mupa,
00yCIOBJIEHHOCTb CBOMCTB BEIIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTh
MPUPOJIHBIX SIBJICHUI MYyTEM 3KCIEPUMEHTA U PEIICHUS MPOTUBOPEUHIN MEKITY
HOBBIMH (paKTaMU U TEOPETUUYECKUMH MPEANOCHIIIKAMU, OCO3HAHUE POJTH XUMUU
B PCIICHUU OHKOJIOTHYECKUX TMpoljeM, a Takke MpobieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJIOTHMH U
MaTepuasoB.

B nmane pemenHus 3amay  BOCOUTAaHUS, PAa3BUTHUS W COUMANM3AlUU
OOy4JaromuXCs NMPHUHSITHIC MPOTPAMMON MO XMMHUHM TOJIXONBI K OMPEIEICHUIO
CONepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPEeayCMAaTPUBAIOT (HOPMHUPOBAHUE
YHUBEpPCAJIbHBIX YYE€OHBIX JEHCTBUI, HMEIOIUX ©0a30BO€ 3HAYEHHUE MJIs
pPa3IMYHBIX BHUJOB JIESITEIBHOCTH: pEIICHUS NpoOJIeM, MOHCKa, aHadu3a U
00paboTKM  MHpOpPMALIMK, HEOOXOIUMBIX i1 MPUOOPETEHUsS  OIbITa



MPAKTUYECKON M UCCIEIOBATEIBLCKON JEATeNbHOCTH, 3aHMMAIOIIECH BajKHOE
MECTO B NMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojgaBaHusi XMMHUU KakK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK M Ha YPOBHE CpeaHero oOuero ooOpa3oBaHus, MOpU
OTIPENICNICHUH COACPIKATEIIbHOM XapaKTEPUCTUKHU IMeJIed U3y4deHUs MpeaMera
HalpaBJICHUEM TMEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKHM Kak oOOJaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUUYECKON JESATEILHOCTH 4YEJOBEKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKOou
NOAXOA K ONPEACNICHUIO IeJied M3y4YeHHs TpeaMeTa SBISIETCS BIIOJHE
OTpaBAaHHBIM.

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

e (opmMupoBaHHE CHCTEMBl XHMHYCCKMX 3HAaHUN Kak BaKHEHIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE
KOTOPOW JIe)KaT KIOYEBbIE TOHATUS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUH XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U TIOHHMMaHHE
CYITHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHUEH X Pa3BUTHUSI U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAyYHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIHUi, HEOOXOAUMBIX IS
npuOOpEeTeHUsT yMEHUH OpUEHTUPOBATBHCA B MHpPE BEIIECTB U
XUMHYECKUX SIBJICHUH, UMEIONIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHUH U CHOCOOOB  NEATENBHOCTH, CBSI3aHHBIX C
HaOMIOJeHHeM ©W  OOBSCHEHHEM  XHMHUYECKOTO  DKCIIEPHMEHTA,
COOJTFOICHUEM TIPaBHII 0€30IMacHOr0 0OpaIeHUsI C BEIIECTBAMHU.

Hapsimy ¢ »TuMm, comepkarenbHas XapakTEepHCTHKA IeIe u 3aaad
M3Yy4YeHHS TpeAMETa B MPOTrpaMMe MO XMMHH yTOYHEHA W CKOPPEKTHpOBaHA B
COOTBETCTBHM C HOBBIMH TPHOPUTETAMHU B CHUCTEME CpPEIHEro oOIIero
oOpazoBanus. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIICH CTENMEHU OTHAETCS
MPEANOYTeHHE  TMPAKTUYECKOW  KOMIIOHEHTE  COJIepXaHusg  OOydeHus,
OpHMEHTUPOBAHHOW HA TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa30oBaTEIbHON
OpraHu3alid, BIAJCIONIETO HE HAa00pOM 3HaHWH, a QYHKIHOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTUBHOTO TTOJTYYCHHS 3HAHU I
Y IPUMEHEHUS UX B peajbHOM KU3HM JJIsl PEIICHHSI PAKTHUECKUX 3a/1a4.

B cBs3u ¢ 3TMM mpu w3ydeHHH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAYEHWE MPUOOPETAIOT TaKKE 1S U 3a7a9H, KaK:



aganTanus OOyJaloIHUXCA K YCIOBUSM JTHUHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (OpMUPOBAHHE WHTEIUICKTYalbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITCILHOMY  TIPHHSTHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEIIECTBAMHU U WX MIPUMCHCHHEM;

dbopMupoBaHUE y OOYYAIOIMIMXCSA KIFOYCBBIX HABBIKOB (KJIFOYECBBIX
KOMITCTEHIIUH), UMEIONNX YHHBEPCAIBHOE 3HAYCHHE IS PA3IMYHBIX BHUIOB
NEATeNIbHOCTU:  pelleHus MmpolOsieM, TIOWCKa, aHaiu3a U 00paboTKH
uHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JICATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE JJIS OIICHKHU C
MO3UITUH  DKOJIOTUYECKOH OE30MMacHOCTH XapakTepa BIUSHUS BEIICCTB W
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YEJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIOCOOHOCTEM O0YYaroOmUXCsA: CHOCOOHOCTU CaMOCTOSATENIBHO MPHOOpETaTh
HOBBIC 3HAHHUS 1O XUMHUHU B COOTBETCTBHUHU C >KM3HEHHBIMH TOTPEOHOCTSIMH,
UCII0JIb30BaTh COBPEMEHHBIC HMH(OPMAIMOHHBIC TEXHOJIOTHHM JIJIsi TIOMCKAa |
aHanu3a Y4YeOHOH ©W  HAy4YHO-NONYJSAPHOW WH(OpPMAIUU  XUMHUYECKOTO
COJICpKaHHS;

dbopMupoBaHue M Ppa3BUTHE Yy OOYYAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTU, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IIPU IUTAHUPOBAHUU U
IPOBECHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YyOeKIEHHOCTH B TyYMaHUCTHYECKOM
HAIIPaBJIEHHOCTH XUMHHM, €€ BaXXKHOW POJM B PEIICHUU TI00AJBHBIX MPoOIeM
paIoHaIBLHOTO TIPHUPOIONI0JIH30BaHMS, ITOMTOJTHEHUS YSHEPTreTUUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PABHOBECHs, OCO3HAHHMS HEOOXOIUMOCTHU
OCpe’)XHOTO OTHOIICHUS K TPHUPOJAE M CBOEMY 3I0pOBBIO, a TaKKe
MPUOOPETCHHST ONBITA HCIIOIB30BAHUS TOJYYCHHBIX 3HAHUM IS TPUHSTHS
I'PAMOTHBIX PEIICHUH B CUTYalUsIX, CBA3aHHBIX C XUMUUYECKUMH SIBICHUSMH.

B ydeOHOM murane cpemgHero oOImiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpPOBHS BXOAUT B COCTaB MpeIMETHOM o0macTu «EcTecTBEeHHO-
Hay4IHBIC MPEIMETHI».

OO6miee 49uca0 YacoB, OTBEASHHBIX JUIA HM3YyYCHUS XHMHH, Ha 0a30BOM
YPOBHE CpeaHero o0mero oopazoBanus, coctapiser 68 yacop: B 10 kimacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Heneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B NIOJIYYEHUH HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOEHUS OPraHUYECKUX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opraHndyeckux BemiecTB. ['omonorus, nusomepus. XuMuueckas CBs3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBS3H.

IIpencraBnenue 0 KJ1accuuxkanuu OpPraHUYECKUX  BEILIECTB.
HomenknaTypa opraHnyeckux COeAMHEHUH (cucTeMaTrieckasi) u TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOIOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB [0 IMPEBPAIICHUIO OPraHUYECKUX
BEIIECTB IIPU HarpeBaHuu (TU1aBlieHHe, 0OYTJIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHbI: COCTaB U CTPOEHHE, TOMOJOTHYECKUU psAa. MeTraH W 3TaH —
POCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE U XWMUYECKHE CBOMCTBA
(peakuuy 3aMEILIEHHUs] UM TOPEHHUs), HAXOXKIACHUE B MPHUPOAE, MOIYYEHHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPECTABUTEIN AIKEHOB: (HU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpATallMd, OKHUCICHUS H
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHeHIme
XUMHUYECKHE CBOMCTBA (peakuus MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 Kay4yyKa U pE3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psia.
ALleTUIEH — TMPOCTEUINMN NPEACTABUTENb aJKWUHOB: COCTaB, CTPOCHHUE,
¢usnyeckue U XUMHUYECKME  CBOWCTBAa  (peakuumu  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIPATALlUU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

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



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuueckue ceolucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuyenue u npumeHenue. TOKCUUHOCTD
apeHOB. l'eHeTHYecKas CBA3b MEXAY YIVIEBOAOPOAAMH, NPUHAICKAIMMHU K
Pa3JINYHBIM KJIaccaM.

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBIA ra3 W NOIYTHBIE
He(dTaubie Ta3bl. HedTh u e€ mpoucxoxaenue. Cnocoodsl nepepadoTku HedTH:
MEePErOHKa, KPEKUHI (TEPMHUYECKHH, KaTaJIUTUYECKHid), muposin3. [IpoayKTel
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
KameHnHsblii yrosib v NpoAYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUS BEUIECTB M UX IPEBPALICHUMN:
O3HAaKOMJIEHHE C O0pa3uaMu IUIACTMACC, Kay4yKOB W PE3HHbI, KOJUIEKIIUH
«Hedtp» u «Yromp», MOJEIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJICHUE MNPAKTUYECKOW pabOThI: MOJTyYEHUE
ATUJIEHA U U3YUYEHHE €T0 CBOMCTB.

PacuétHrlie 3agaun.

Boruncnenuss mo ypaBHEHUI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJMYECTBA HMCXOJHOIO BEIECTBA WJIM MPOAYKTa PEAKIUU MO HU3BECTHBIM
macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 HCXOJIHBIX BELIECTB WM HPOIYKTOB
peaKiun).

Kuciopoaconep:kamue oprannyeckue coeIMHeHH

IIpenenbHble OAHOATOMHBIE CHOUPTBL. METaHOI YW 3TaHOJ: CTPOCHHUE,
¢u3nyeckue U XMMHUYECKHE CBOMCTBA (pEakLUUU C AKTUBHBIMHM MeTajljlaMH,
raJIOr€HOBOJOPO/IAMH, TOpPEHHE), NPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIAMU CIIUPTOB. JIEHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHoroaToMHbl€ CHUPTBHL. OTWIEHIVIMKOJIb W TJIMIEPHUH: CTPOCHHE,
¢u3nyeckue M XUMHYECKHE CBOHCTBa (B3aUMOJEHCTBUE CO LICIOYHBIMU
MeTaJllaMH, KaueCTBEHHAsl PEaKUUsl Ha MHOIOaTOMHbIE cMpThl). [lelicTBre Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TUICHTIIMKOJIA.

@deHoM: CTpOEHHWE MOJICKYJbI, (U3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ilpumenenne genona.

Anpnerunpl U kemowvi. DopMmanpaerun, aneTaIbIETHI: CTPOCHHE,
¢u3nyeckne 1 XUMUYECKHE CBOIMCTBA (peaKIMU OKUCIIEHUS U BOCCTAHOBJICHHUS,
KAaueCTBEHHBIE PEAKIMH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasl KUCJIOTBI: CTPOCHUE, PU3NUECKIE U XUMUYECKHE CBONCTBA (CBOMCTBA,
o0mme i Kiacca KHCJIOT, peakius JTepupuKanuu), TMOIydeHHEe MU
npuMeHenue. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIIMX




KapOOHOBBIX KHUCJIOT. MblJa Kak COJM BBICHIMX KapOOHOBBIX KHUCIOT, HX
MOIOLIee IEUCTBUE.

Cnoxubie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponus
cnoxkubix  3¢pupoB. Kupsl. T'uaponus kupoB. IIpuMeHeHHe KHUPOB.
buonorunueckas poap KUpPOB.

VYrneBoabl: cocTaB, KilaccU(pUKaIUs  yIrieBoJoB (MOHO-, JH- W
nonucaxapunbl). [nmoko3a — mpocTedmmii MoOHOcaxapui: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(Il), okucinenne ammuayHbsIM pacTBOpoM okcua cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ouonorunyeckas posib. @orocuntes. PpykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman n nemnrono3a kak npupoaHbie nonumepsl. CTpoeHHE Kpaxmaia u
HEJUTI0JI03bl.  PU3MUYECKMEe W XMMHUYECKHE CBOMCTBA Kpaxmaia (TUApOJu3,
KAueCTBEHHAs PEaKIUs C UOJIOM).

DKCIEpUMEHTAIPHBIE METOAbl M3Y4YCHHUS BEIIECTB M WX IPEBpaIlCHUMN:
IpoBeicHUE, HAOIIOJEHNE U OINKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcusoM meau(Il)), MHOroaTOMHBIX CIHUPTOB (B3aMMOJICHCTBUE TIIMIIEPUHA C
rugpokcuaom wmenu(Il)), anpaeruyioB (OKHUCIEHHWE aMMHUAYHBIM PaCTBOPOM
okcuna cepebpa(l) m rumpokcumom memu(Il), B3ammopeicTBHEe Kpaxmana ¢
MOJIOM), TIPOBEJACHUE NPAKTUYECKOW pabOThl: CBOMCTBA PAacTBOpa YKCYCHOMU
KHUCJIOTHI.

Pacuérurnle 3amaun.

Boruucienust mo ypaBHEHUI0O XHMHMYECKOM peakiuu (Macchl, 00BEMa,
KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKUUH IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peakiun).

A3oTcoaepKauye OpraHuueCKue COEqUHECHUS.

AMUHOKHCTIOTBI ~ KaKk  amM(pOTepHbIE  OPTraHWYECKUE  COCIMHCHHS.
Pu3nuecKkue U XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpPE TIIUIMHA).
buosornueckoe 3HaueHre aMUHOKUCIOT. [lenTuabl.

benku kak mpupoJiHbIe BBICOKOMOJEKYJsipHbIE coeauHeHud. [lepBuunas,
BTOpHYHAS W TPETUYHAS CTPYKTypa OemKoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU Ha OCIIKU.

DKCIEpUMEHTAJIbHbIE METOAbl M3YYEHUs BEUIECTB M HUX IMPEBpALICHUN:
HAOJFOICHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpalus OEIIKOB
IIPU HArPEBAaHUHU, IBETHBIE peaKIUK OEJIKOB.

BricokoMmoJieKkyJIsIpHbIE COeIUHEHUS



OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJSIDHBIX  COCTUHEHUM:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINH, CPEIHSSI
MoJIeKyJIsipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

DKCTIEpUMEHTAIbHBIE METOJbl M3yYCHHUs BEIICCTB WM WX IPEBPAIICHUMN:
O3HAKOMJICHHME C oOpa3llaMH TPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MIaCTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmst MeXNpEeIMETHBIX CBS3€H MPU HM3YYCHUHW OPTaHHYECKOU
xumMun B 10 Kitacce OCyIIECTBISIETCS dYepe3 HCIOIb30BAHUE Kak OOIIHX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHCTEMHBIMH
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIOTEe3a, 3aKOH, TECOpHWsS, aHAIHW3, CHHTE3, KJIACCH(PUKAINS, MEPUOIUIHOCTD,
HaOII0/IeHNE, N3MEpPEHNUE, SKCIIEPUMEHT, MOICTTHPOBAHHE.

@dwusuka: wmarepus, OJHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUH YpOBEHBb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kinetka, opraHm3M, Ouocdepa, 0OMEH BEUIECTB B OpPTaHU3ME,
dorocuHTE3, OMOJIOTUYECKH AKTHUBHBIC BellecTBa (OCJKH, YTIIEBOMABI, KHUPHI,
dbepMeHTHI).

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

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBHI PAIIMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBECHHBIE U KOCMETUYCCKHUE TpEnapaThl, MaTePHAIIbI
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
00o0y09Ka. DHEPreTHUeCKe YPOBHHU, TOAYPOBHA. ATOMHBIE OpouTany, s-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DICKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anementoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ileppuonnueckor cuctemMbl xXuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX AJIEMEHTOB M O0pa3yeMbIX HUMHU MPOCTHIX U CIOMKHBIX
BEIIECTB [0 TpynnaM M IEpHOoJaM. 3HAUYEHUE IEPUOJUYECKOTO 3aKOHAa B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHUIBl XWMHUYECKON CBA3U
(xoBaJIeHTHAsI HETIOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTajInueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMHUUYECKOW CBsI3M (OOMEHHBIH UM JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJIEKYJISIDHOTO W HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [UIbBI  KPUCTALIMYECKUX  PEUIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUITUNYECKON PEIIETKHU.

[TonsiTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 701 BEIIECTBA B paCTBOPE.

Knaccudukanuss  HeopraHM4eCKUX  COCAMHEHHI. HomeHnknatypa
HEOPraHWYECKHUX BEIEeCTB. ['€HeTHuYecKasl CBSI3b HEOPTraHUYECKUX BEIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckast peakuusa. Kiaccupukamuss XUMUYECKHX peakluii B
HEOPraHUYeCKON M OPraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IIPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3M4YHBIX (DAKTOPOB.
OOpatumbie peakiuu. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOSIHUE XUMHYeCKOTO paBHOBecus. [Ipunuun Jle [llatense.

OnextponuTuyeckas auccoruanusi. CuibHble W ClIa0ble SJIEKTPOJIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCasl, HEUTpaIbHas, ETOYHAs.

OKHUCIHUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALICHUM:
neMoHcTpauusa Ttabnun «llepronnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa», n3yueHrne MOJIEJIEH KPUCTAIUTMUECKUX PEMIETOK, HAOII0IeHnE
U OIKCaHWE JIEMOHCTPAIIMOHHBIX W JIaDOpAaTOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOpa, OIPEACIICHUE CPEAbI
pacTBOPOB BEHIECTB C IIOMOLIBK YHUBEPCAIBHOTO HWHAMKATOPA, PEaKLIUH
MOHHOTO 0OMEHa), MPOBEACHUE MPaKTUUECKOl padoThl «BiusiHue pazmuyHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITUN.

Pacuérnbie 3anaumn.



Pacy€Tel 1no ypaBHEHUsAM XUMHUYECKHX pEaKLHUi, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIBb30BAHUEM IMOHATHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilosmoxxenune HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMenToB J[. V1. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BAKHEUIIINX HEMETAIIJIOB (TJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHS) U UX  COEAUHEHHM  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHMUIA.

Mertamibl. [Tonoxenne metaiioB B [lepruoanyeckoii cucteMe XUMUYECKUX
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek aToMoB MeTauioB. O6mue guznueckue cBoicTBa MeTamuioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUUYECKUN P/l HATTPSIKEHUN METaJJIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIUX METAJIOB (HATPUMU, KaJWH, KaJIbIUMH,
MarHui, aJtOMUHUHN, HUHK, XPOM, KEJI€30, MEAb) U UX COETUHEHHUI.

OO61mue crocoOwl Mmosy4eHusi MeTasuioB. [IpuMeHeHe MeTauioB B ObITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHUs BEUIECTB M HUX IPEBPALICHUM:
U3y4YeHHE KOJJIEKIUHU «MeTaibl U CIUIaBbl», 00pa3I[0oB HEMETAIOB, PEIIeHHE
AKCIIEPUMEHTATBHBIX 3a/lay, HaOJIO/IEHUEe W OINMUCAHWE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX  ONBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KA4YEeCTBEHHBIE pEAKIUM HA KATHOHBI
METAJIJIOB).

Pacuérnbie 3anaumn.

Pacuétel Mmaccer BemecTBa WM 00b€Ma ra30B MO H3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MAacCe WM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU
OJIHO U3 BELIECTB UMEET IPUMECH.

XUMHUSA U )KU3Hb

Ponb xumun B o0ecrieueHUH SKOJIOTHUECKOM, SHEPTeTUUECKON U TUILEBOMN
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HayYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMUYECKNX PEAKIUMN.

[IpencraBnennuss 00 OOWMIMX HAYYHBIX MPUHIUIIAX [POMBIIUIEHHOTO
MOJIy4YE€HUS] BAKHEUIINX BEILIECTB.



YemoBek B MHUpPE BEIIECTB W MaTEPUATIOB: BaXXHEHITHUE CTPOHUTEIHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl I JIEKTPOHUKH, HAHOMATEPHabl, OpPTaHUICCKUE U MUHEPATbHBIC
yInoOpeHus.

XvUMHS W 370pOBbE YEJIOBEKA: MpaBWjIa MCIOJb30BaHUS JICKAPCTBEHHBIX
npenapaToB, TMpaBujia OE30MacHOr0 MCIONB30BAHMUS MpemapaToB OBITOBON
XMMHH B TIOBCETHCBHOM JKU3HM.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEAMETHBIX CBSI3ed TPU  M3yYeHUW OOmIeH u
HeopraHu4ecko XxuMuu B 11 Kiacce OCYIIECTBISCTCS 4Yepe3 MCIOIh30BaHUE
KaK OOINMX €CTeCTBCHHO-HAYYHBIX IMOHSATHW, TaK W TOHSATHH, SBISTFOITUXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01Ime eCTeCTBEHHO-HAYYHBIC TIOHSTHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHallU3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJICITUPOBAHKE, H3MEPCHUE, SIBJICHUE.

dusnka: Marepus, dHEPrus, Macca, aTOM, 3JICKTPOH, NMPOTOH, HEHWTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJICKYJIa, JHEPreTUUYSCKUHA YpPOBCHb,
BEIIECTBO, TElI0, OOBEM, arperatHoe COCTOSIHHE BEIIeCTBa, (QHU3UUECKHE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, OpraHm3M, OJKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHEpanmbl, TOPHBIE TIOPOJBI, IOJIE3HBIE HCKOIMAEeMBbIE,
TOILJTMBO, PECYPCHI.

Texuomorus: XUMHYECKas IPOMBIIIIICHHOCTD, METAJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEILHBIX MaTepHaJoB, CEJIbCKOXO3SIICTBEHHOE
IPOM3BOJICTBO, MUIIeBast MIPOMBIIIIICHHOCTD, dapmarneBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOJACTBO KOCMETHYECKUX MPENapaToB, MPOU3BOIACTBO
KOHCTPYKITHOHHBIX MaTepHaioB, DIIEKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA [IPOI'PAMMBI 11O
XMMUN  HA  BA3OBOM  VYPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpelHero oOiiero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeIMeTHbIM H TpeAMeTHbIM). HaydHo-meToaudyeckoid OCHOBOM Jis
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIIero
00pa3oBaHUs SABISIETCS CUCTEMHO-IESITETbHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO
oO01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKOW T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIICHHOE Ppa3BUTHE BHYTPEHHHUX YOEXKACHUN JHWYHOCTH Ha
OCHOBE KIIFOYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIEHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XHUMUUYECKOT0 00pa3oBaHus;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJAbTATHl OCBOEHUS MpEAMETa «XHMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIMUTATEIBLHOM JIEATETHHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JTyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSAMU U UJIeallaMHi POCCUICKOTO IPakIaHCKOTr0 OOIIECTBA, MPUHITHIMU B
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TIPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JInuHOCTHBIE PE3yNbTaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPAKAOT
c(hOpPMHPOBAHHOCTh OMBITA TMO3HABATEILHOW M TPAKTUYECKON IEATEIHHOCTU
0Oy4JaromMXCcs O peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS :



OCO3HAHUS  OOYYaIOIMMHCS  CBOUX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH NPH CO3JIaHUHU
y4eOHBIX TPOCKTOB, PEUICHUN YYCOHBIX U MO3HABATEIIBHBIX 3a/1a4, BHIMOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JOTHUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BU0B YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJICIHUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TPOIIECCY TBOPUECTBA B OOJACTH TECOPUM M MPAKTUUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PEe3yIbTaT
JUTUTENIBHBIX ~HAOIIOJIEHUM, KPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSTHHOTO TPYJla YYEHBIX U MPAKTHUKOB,;

WHTEpeca M T03HABATCIBbHBIX MOTHBOB B TMOJYYEHHUH U TMOCIEAYIOIIEM
aHanu3e  HWHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalluHd, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIMM HPAaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHHME MOCIEACTBHI 3THUX
MOCTYIKOB;

4) dopmMupoBaHus KYJIbTYPbI 310POBbS:

NOHWMAaHMUS IIEHHOCTEeH 3J0pOBOro M 0Oe30macHoro olpasza JKWU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHust MpaBuil 0€30MacHOr0 OOpaIieHusi C BEIIeCTBAMH B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSI LEHHOCTH TMPaBWJI WHIUWBUAYAJbHOTO M KOJUIEKTUBHOIO
0e30macHOr0 TOBEACHUS B CUTYaIUSAX, YIPOXKAIOMUX 3J0POBBI0 H KU3HU
JIIO/EH;

OCO3HAHUS  TOCJHEACTBUM W HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(ynotpebieHus aqkoroisi, HAPKOTUKOB, KypeHUsI);



5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKON
JEeSATENbHOCTH, OOLIECTBEHHO TIIOJIE€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM TMPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY H3Y4YEHUIO Tpodeccuil pa3iudyHoro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

yBOXEHUSI K TPpyAy, JIOIIM Tpylda U pe3yjdbTaTtam  TPYJI0BOH
NeSATeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOH TpPacKTOPUU
oOpasoBanus, Oyayuield npodeccuu U peann3aiii COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB
U TOTpeOHOCTEeN 00IIIEeCTBa;

6) ’K0J10rMYEeCKOro BOCIIUTAHUS

AKOJIOTMUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMS )KM3HU HA 3eMJIE;

MOHMMAaHMS TJIOOAIBHOTO XapakTepa HKOJOTHYECKUX MpoOJieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHHSI HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHKEHUN XUMHH IS
pelIeHns BOIPOCOB PAallMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCHCTBUI, NPUHOCIIIMX BpEI OKpPYXKaIoIIeH
IPUPOJIHOM Ccpelie, YMEHUSI IPOTHO3UPOBATH HEOJIATONPUSTHBIE HKOJIOTUUECKUE
NOCJIEICTBUS IPEAIPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpaBIC€HHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIIBHOM, KOMMYHUKAaTUBHOW U COLMAIBHOM
MPaKTUKE, CHOCOOHOCTHU W YMEHHUS aKTHUBHO MPOTUBOCTOATH HJIEOJIOTUH
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CcHeUu(PUKH XUMUM Kak HayKH, OCO3HAaHHUS €& poiu B
(dbopMHUpOBaHUYN PAMOHATHLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IIETOCTHOTO
MpeACTaBIEHUs 00 OKPYKaIOIIEM MUPE KaK O €UHCTBE MPUPOIbI U YEIOBEKA, B
MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW M pEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;



yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALHUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJHA B
CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYPhI, PEIICHUH TI00aTBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI YEIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOA W DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEIUIMHBI,
o0ecrieYeHUH YCIOBUM YCICIIHOTO TPY/Ia U SKOJOTHUECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYUIHOCTH METOJ0B
MO3HAHMS, HUCIOJB3YeMBbIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TOJy4aeMble 3HAHUS JUIsl aHalu3a M OOBSCHEHUS SIBICHHM
OKPYKAIOIIEr0 MHUpPA U MPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOIIUXCS
JIAHHBIX C LEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIBb30BaTh XUMHUYECKUE 3HAHUS s
pelieHus mpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XHMHH B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTAMH;

UHTEpeca K  OCOOGHHOCTSIM  TpyJa B  pa3duyHbIX  cdepax
npodeccuoHaIbHOM IeITeTLHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOrO TpenMeTa «XHUMHUS
Ha YpOBHE CpeIHEero 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauMMble 111 (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHEIU(PUKY METO/IOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
SHEpPrus, SBJICHHUE, TPOIECC, CHCTEMa, HAay4HbIH (PaKT, MPUHIMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAOIIOACHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneunBaronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COITMATTLHON KOMIIETEHITUN 00yJarOIINXCS;

CIIOCOOHOCTD oOy4Jarommxcs UCIIO0Ib30BaTh OCBOCHHBIE
MEXKIUCIUIUIMHAPHbIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
yueOHbIe IEUCTBUS B O3HABATEIILHOM U COLIMAIBHOM MPAKTUKE.



MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBjaseHne  YHUBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBHS:

caMoOCTOsITeTIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

OTpEeNeNATh LEeNU ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIBHOCTH C TOCTaBJICHHBIMHU
ETISIMU;

UCIIOJIB30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHBIC MPU3HAKK MMOHATHH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIHE TTOHATHUS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
Y SIBJICHUM;

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

YCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHUE pacCCYXXIeHUs (MHAYKTHBHBIE, JCAYKTHUBHBIE, IIO
AQHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PaCcCMATPUBAEMBIX
SBICHUAX, (POPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMPOLIECCE IO3HAHMS, HCIOJb3YyeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, NPeoOpa3oBBIBATh  MOJCIBHBIC
NpPEJACTABICHUS — XUMHUYECKHMA 3HaK (CHUMBOJ) DJJIEMEHTAa, XUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEaKIUM — TMPU PEIICHUH YUEOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajlad, MPUMEHITh Ha3BaHHBIE MOJICJIbHbBIC
MPEJICTaBICHUSI JJIs1 BBIABJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4a€MBbIX BEIICCTB
Y XUMHYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE T1eHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HaYYHOI'0 MO3HAHHUS BEIIECTB M XMMUUYECKUX
peaKiu;

dbopMmynupoBaTh IEeTM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO C(HOPMYIMPOBAHHBIC BOMPOCHI B KAaYeCTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBHI JUISI (POPMHUPOBAHHS THIIOTE3BI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIaJICTh HABBIKAMH CAMOCTOSTEIIPHOTO TUIAHUPOBAHUSA M IPOBEIACHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOI0gaTh 3a



XOJOM  Tpoliecca, CaMOCTOATEIbHO  IPOTHO3UPOBATH €r0  pe3ysbTarT,
dbopmynupoBaTh OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH
pEe3yIAbTATOB MCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

OpuoOpeTaTh OMNbIT YYEHUYECKOM HCCIIEeNOBAaTEIbCKOM M IPOEKTHON
JESTENbHOCTH, NPOSBIATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOUCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IuYHBIX
METOJI0B MO3HAHUS.

3) paboTa ¢ nunpopmaumeii:

OPUEHTHPOBATLCS B PaA3JIMYHBIX HCTOYHMKAX HWHPoOpManuu (Hay4HO-
NOMYyJsIpHAsl JIUTEpaTypa XMMHUUYECKOIO COJEp>KaHus, CIpPaBOYHbIE MOCOOMUS,
pecypebl MHTEpHETA), aHATU3UPOBATh HHPOPMAITUIO PA3TUYHBIX BUAOB U (GOpM
peACTaBICHUS, KPUTHYECKM  OIEHMBaThb €€  JIOCTOBEPHOCTh U
HEMPOTHBOPEUYUBOCTH;

dbopMyTUpPOBATH 3aMPOCHl M MPUMEHATH PA3TUYHBIC METObI MPU MOUCKE U
orOope wuHpOpMalUU, HEOOXOAUMON Jig BBIMOJIHEHUS YYEeOHBIX 3aj]ad
OIPEAEIIEHHOIO TUIIA;

pUOOPETATh OMBIT MCIOIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpelCTaBICHUS
uHdopManmu (cXeMbl, TpaduKH, THArpaMMbl, TaOJIUIIBI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KA4yeCTBE CpEACTBAa MpuU padoTe ¢
XUMHYECKOM WH(GOpMAIMeil: MPUMEHATh MeXIpeaMeTHble ((usudyeckue wu
MaTeMaTH4YeCKWe) 3HaKW W CHUMBOJIBI,  (GOpMyjbl, aOOpeBHUATYPHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M TMPEeoOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HarJISIAHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCY)KIaeMoil TEeMbl B XOJe Juanora
W/WIM JUCKYCCUH, BBICKa3bIBaTh HACH, (HOPMYIUPOBATH CBOHM MPEITIOKCHHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEAJIOKEHHON 3a1a4H;

BBICTYNATh C MPE3CHTAllMeN Pe3yJbTaTOB MO3HABATEIBHOU JI€SITENHHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IpU
BBIMIOJIHEHUA XMUMHUYECKOTO0 AKCIEPUMEHTa, MPaKTUYECKOM paboThl 1O
UCCIIEIOBAHUIO CBOMCTB U3YYaE€MbIX BEIECTB, peaiu3alii y4eOHOTO MPOEKTa U
(dbopMyIHpPOBaTH BBHIBOJBI MO pE3yIbTaTaM MPOBEAEHHBIX UCCIICIOBAHUN MTyTEM
COTJIACOBAHMSI MO3ULIUI B X0JIe 00CYKJIEHHSI U 0OMEHA MHEHUSIMU.

OBi1ajieHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:



CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTD, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATH MpEIaraéMblii aJroputM JEHUCTBUU MpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBaTeNIbCKUX 3a/]ad, BbIOMpaTh HauOoliee
3¢ (pexTUBHBIN cnoco0 MX pelleHHs ¢ Y4ETOM MOJYYEHHsS HOBBIX 3HAHHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBJISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHaJIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenmeTHbIe pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH O XHUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHWUU SIBJICHUU
npupoabl, B (OPMUPOBAHMM MBIIUIEHUS U KYJbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PelIeHUs MPAKTUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U
IPUPOJIHOM Cpeae;

BJIAJEHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe TOHATHS (XUMHUYECKHM 3JIEMEHT, aToM, OJJEKTPOHHAas
o0oy0YKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJIEKTPOOTPUIATEIHHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHass dopmyna (pa3BEpHyTas M COKpamiéHHas),
MOJIb, MOJISIpHas  Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
(GyHKIIMOHANIBHASL TPYIMINa, paauKall, U30MEpUs, H30MEPHI, TOMOJIOTHYECKUI
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA M a30TCOAEPKAIIUE COCIUHEHHS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCTUHEHHS);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemiects A. M. bytieposa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAIlMe B OCHOBE ITOHMMAaHUs
MPUYMHHOCTH M CHCTEMHOCTHM XHMHWYECKHX SIBIICHHM, (DAKTONIOrHYeCKHe
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MAaCHOM HCIOJIb30BAHUU
BOKHEHIITNX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATEIHLHOCTH
YEJI0BEKa;



c(OpPMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHATHM,
YCTaHABJIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BATH COOTBETCTBYIOLINE IOHATHS
IIPY OIMCAHUHU COCTaBa, CTPOCHHUS U IPEBPAIECHUN OPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIUKY JJIsI
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
GopMysn OpraHMYeCKMX BELIECTB W YPaBHEHUM XHMHYECKHX peaKUuH,
M3TOTaBIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB I WUIFOCTPALUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine coeJuHeHu (YrJIeBOJOPObl, KUCIOPOJ W a30TCOAEpXk allue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIUWHEHUs), J1aBaThb MM Ha3BaHUS 110
cuctematnueckoit Homenknarype (IUPAC), a Takke npuBOAUTH TPUBHAIbHbBIE
Ha3BaHUs OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIMWUIIEH, AllCTHIIEH,
ATUJICHTJIUKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalberua, MypaBbuHas
KHUCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTEapUHOBas KHUCIOTA,
III0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

c(OpPMUPOBAHHOCTh YMEHMSI ONPEAENIATh BUABl XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHHUS NPUMEHSTH IOJIOKEHUS TEOPUHM CTPOCHMS
oprannyeckux BemectB A. M. BymiepoBa ans 0OBsICHEHMS 3aBUCHMOCTHU
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHHs MAacCChI
BELIECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTPOEHUE,
¢u3nyeckne U XUMMUYECKHE CBOIMCTBA TUIUYHBIX MPEICTABUTENCH pa3iMuHbIX
KJIAaCCOB OPraHWYECKHX BELIECTB (METaH, 3TaH, dTWUIECH, MPOIWIEH, aleTHIEH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H30J1, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IIIMUEpUH, (EHOJI, aleTanbIerul, MypaBbuHas U YKCyCHasi KMCIIOTBI, IJII0KO03a,
Kpaxmaj,  LEeJUIF0JIO3a,  AaMHUHOYKCYCHasi  KHCJIOTa),  WLIIOCTPUPOBATH
FCHETUYECKYI0 CBSI3b  MEXKJIY HHMMH YPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PeaKkluii C UCTIO0Ib30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh VUCTOYHUKH
YTIEBOJAOPOIHOTO CHIpbS (HE(Th, TPHUPOIHBIA Ta3, Yroiyib), CIOCOOBI UX
nepepadOTKU U MPAKTUYECKOE PUMEHEHHE MPOAYKTOB NEepepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAMUTH BBIUMCICHHS MO XUMHUYECKUM
yYpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BEIECTBA WA MPOAYKTa
peakuuy IO M3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOIO M3 HMCXOJHBIX
BELLECTB WM MPOAYKTOB PEAKIIIH);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOM 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMbIX B XUMUU NIPU U3YUYEHUH BEIIECTB
M XUMHYECKMX  SIBJIeHUH  (HaOMroleHHe, HU3MEpPEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIC XUMHYECKHE 3HAHUS JIA
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIECTBAMU U X IPUMEHEHUEM;

chOpMUPOBAHHOCTh  YMEHHMH  cOOJNONaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja0opaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
1a00paTOPHBIX XUMUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOIHATH XUMHUYECKHUI
AKCHEpPUMEHT (TIpeBpallleHruss OpPraHWYECKUX BENIECTB MpPH HaArpeBaHUU,
MOJIyYCHUE HTUJIECHA W U3YUYEHUE €ro CBOMCTB, KayeCTBEHHbIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TP HArpeBaHWM, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHHM C MpaBUJIAMU TEXHUKH O€30MACHOCTH IPHU
oOpallleHnH C BeIIecTBaMU M Ja0OpaTOPHBIM 00OpYJAOBaHUEM, MPEACTABIATH
pe3yabTaThl XHMHYECKOTO OHKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiui u (GOpMYIUPOBATh BBHIBOJBI HAa OCHOBE ATHX
PE3YIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHHM KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
UHPOpPMAIINIO, TIOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpeACTBAa MacCOBOMU
uHpopmanuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~YMEHHUM  COONIOJATh  TIpaBUja  DKOJIOTHUYECKH
11eJIECO00pa3HOT0 TOBEIEHUS B OBITY M TPYAOBOW NEATEIBHOCTH B IIENISIX
COXpaHEHHsI CBOETO 3J0POBb U OKPYKAIOILIEH NPUPOIHOM Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMmbich mokasarens [1/IK, moscHATh Ha mpuMepax crocoObI
YMEHBUICHHUSI W NPEAOTBPALICHHUS KX BPEIHOIO BO3JECHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CHETBIX W CIA0OBHASIIAX OOYYAIONMUXCs: YMEHHE HCIOIb30BaTh
peabeHO-TOUCUHYIO CcHCTeMy oOo3HaueHwii JI.  bpaiing nmna  3amucu
XUMHUYECKUX POPMYIL.

11 KVIACC



[IpenmerHble pe3yibTaThl OCBOEHUsI Kypca «OOmias U HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUU B TO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHYECKUX
3a1ad U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO U
IIPUPOJIHOU CpELE;

BIIQJICHUE CUCTEMOM XHMMHUYECKUMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONINE TOHATUS (XUMUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAs, METAJTMUECKasi, BOJOPOJIHAS), KPUCTAINIMYECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTUYECKAST JTUCCOIMALINS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOW pPEaKIMK, XMMHUYECKOEe PABHOBECHE); TEOPUH U 3aKOHBI (TeOpuUs
BJICKTPOIUTHYECKON Auccolmanuu, nepuoandyecku 3akon . 1. Menneneesa,
3aKOH COXPaHEHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUs M MPEBpALICHUS
SHEPIUM MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKHM SI3bIK
XUMHUH, MHUPOBO33PEHUECKUE 3HAHHUS, JI€KallMe€ B OCHOBE IOHUMAaHUs
OPUYUHHOCTH W CHCTEMHOCTH XHUMHMYECKHX SBJICHUH, (DAKTOJIOTUYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, MOJYYCHHH U 0O€30MacHOM HCIOJIb30BaHUU
BRXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JEATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTepHbIEC MPU3HAKHU MOHATHIA,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHITHUS
IIPY OIUCAHWH HEOPTaHUYECKUX BEIECTB U UX IPEBPALICHU;

c(hOpMHUPOBAHHOCTh YMEHHI UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIMKY JIJIsI
cocTaBieHUs (QOpMyNI BEMIECTB M ypPAaBHCHMA XWMHUYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBunanbHble Ha3BaHUs
OTZIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaeKUcIibli ra3, aMMHuakx,
ranéHasi U3BeCTb, HEralI€Hasi U3BECTh, TUThEBAs COAa, MUPUT U APYTHE);

chOpPMHUPOBAHHOCTh YMEHUH ONPENENsATh BAJICHTHOCTb U  CTEIEHBb
OKHCJICHUS XUMHUUYECKHX AJIEMEHTOB B COCIMHEHHSIX PA3JIMYHOTO COCTaBa, BHUJ
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAasA, METAJJIMYECKasi, BOJIOPOJIHAS) B
COCMHEHUAX, THI KPUCTAUIMYECKOM PEMETKHM KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHAsl, HOHHASI, METAJUIMYECKasi), XapaKTep CpeJlbl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCANHEHUN;



c(hopMUPOBAaHHOCTH YMEHUU yCTaHABJIMBATh MPUHALIE)KHOCTh
HEOPraHUYECKUX BEIECTB MO HUX COCTaBY K OMpeAcTEHHOMY KiacCy/TpyIie
coeMHEeHUM (TIPOCThIE BEIIECTBA — METAUIBI M HEMETallbl, OKCHU/IbI,
OCHOBaHUs, KUCIOTHI, aM(POTEPHBIEC TUIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHM PaCKpBIBATh CMBICI MEPUOAUYECKOTO 3aKOHA
. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHMYECKUX 3JIeMeHTOB |—4 mnepuonoB llepmoamyeckoil cuctemsl
xumuueckux asneMeHToB Jl. M. MenpaeneeBa, UCNONb3ysd MOHATUA «S-, p-, d-
BJIEKTPOHHBIE opOuTammy, «QHEPTreTUUYECKHUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEIMHEHUM MO TepuojaM U rpymnnam [leproanueckoi CUCTEMbl XUMHUYECKUX
anemeHToB JI. 1. MeHnneneena,;

chOpMHUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
MOATBEPKJATh CYIIECTBOBAHWE NEHETUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMU C OMOIIBIO YPABHEHUM COOTBETCTBYIOIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DHUITUPOBATh XUMHUYECKUE PEAKIIUH T10
Pa3IMYHBIM MpU3HAKAM (YMCIY U COCTAaBy PEarupyroliux BEIIECTB, TEIIOBOMY
ety peakiuy, N3MEHEHHUIO CTENIEHEeH OKUCIIEHUS DJIEMEHTOB, OOpaTUMOCTH
pEeaKIuM, Y4acTUIO KaTalIu3aTopa);

c(hOopMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHCHUS PEAKIUN pazIMYHbBIX
TUTIOB, TIOJIHBIC W COKpalI€HHbIE YypaBHEHHUS peaKIuii HOHHOro OOMEHa,
YUYUTBHIBAsA YCJIOBUS, IIPU KOTOPBIX 3TH PEAKIIUU UIYT J10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TIPOBOJHUTH PEAKIUHU, IOATBEPIKIAIOIITUE
KaYeCTBCHHBIA COCTaB PA3JWYHBIX HEOPTaHHUYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM  TYTEM  HWOHBI, MNPUCYTCTBYIOIIHE B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHM pPaACKpPBIBaTh CYIITHOCTbh OKHCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PpPEAKIUM TOCPEIACTBOM COCTABJIEHHUS 3JIECKTPOHHOTO
OamaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PEAaKIHH OT Pa3IuYHBIX (PAKTOPOB; XapakKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JACHCTBUS (MIPUHITUTT
Jle llatenbe);

chopMHUPOBAaHHOCTh YMEHHUW XapaKTEepU30BaTh XHMHYECKHE IPOIIECCHI,
JIe)KaI[Me B OCHOBE MPOMBIIIEHHOTO MOJYYEeHUS CEPHON KHUCIOThI, aMMHUaKa, a



Takke cPOPMUPOBAHHOCTH MPECTABICHUN 00 OOIMMX HAyYHBIX MPUHIIMIIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHU MPOBOJWTH BBIYMCIICHUS C HUCIIOIH30BAHUEM
TIOHSATHUS «MaccoBas J0Ji BEIIeCTBA B paCcTBOPE», 00BEMHBIX OTHOIIICHHH Ta30B
MpU  XUMUYECKUX PEAKIUAX, MacChl BeIleCTBa WM 00BbEMA Tra3oB MO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B pEaklMU BEIIECTB, TEIIOBOTO 3¢ (deKkTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  CcoOONONaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpalieHus ¢ BEIICCTBAMU B COOTBETCTBUU C MHCTPYKIIUSAMU IO BBITIOJTHEHHUIO
71a00pPaTOPHBIX XUMUYCCKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMCHUH ILIAHUPOBATh W BBITOJHATH XUMHUYCCKUH
IKCTIIEPUMEHT (pa310’KeHUE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaJIM3aTopa,
OTIPENICJICHUE CpPEelIbl PAcTBOPOB BEIIECTB C TOMOIIBI0 YHHBEPCATBHOIO
WHANKATOpA, BJIUSHUE pa3IMYHBIX (HAaKTOPOB HA CKOPOCTh XHUMHYECKOU
peaKkIuu, peakiud HOHHOr0 OOMEHAa, KayeCTBEHHBIC pEaklMM Ha cyibdar-,
KapOOHaT- W  XJOPUA-aHMOHBI, HAa  KATHUOH  aMMOHUs,  pelIeHHUE
AKCIIEPUMEHTANIBHBIX 3a7ad mo TemaMm «Mertanney u «Hemetamis»y) B
COOTBETCTBMM C TMpPaBWJIAMU TEXHUKA O€30MACHOCTU TpH OOpalleHuHu C
BEIIECTBAMU M JIA0OPATOPHBIM OOOPYIOBAHMEM, NPEICTABISATh PE3yJIbTaThl
XUMHYECKOTO JKCIEpUMEHTa B (DopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHHMM KPUTUUYECKH aHAIM3UPOBATH XUMHUYECKYIO
UHGOPMAIINIO, TIONy4YaeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
KOMMYyHUKauu, UHTepHET U IpyTuX);

chOpMHUPOBAHHOCT, YMEHUW  COONIOAAaTh TMpaBWiIa  AKOJIOTHYECKU
11eJIeCO00Pa3HOT0 TIOBENCHHUSI B OBITY W TPYIAOBOU JACSATEIBHOCTH B IEISAX
COXpaHEHHMsI CBOETO 3I0POBb M OKPYKAIOILIEH NPUPOIHON Cpeibl, OCO3HABAThH
OMACHOCTh BO3JCHCTBUS HAa >KUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIOCOOBI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEIHOTO BO3JCHUCTBUS HA OPTraHU3M
YeII0BEKa;

JUTsE OOYYAIOIIUXCS C OTPAaHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHHUE
MPUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHHUS BEHIECTB U
XUMHUYECKUX SBICHUM;



JUISL CIIETIBIX W CJAOOBHUISIIIMX OOYYalOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3Hauenuit JI. bBpaitng nns  3anucu
XUMUYECKUX POpMYII.
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nepepadboTKu

15

[TpupoTHBIE HCTOYHUKH YTIIEBOJOPOJIOB:
MIPUPOJIHBIN ra3 U MOMYTHHIC HEPTSIHBIE
ras3bl, HepTh ¥ MIPOIYKTHI €€
nepepaboTKu

16

KounTponsHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:
MCTAHOJ 1 OTaHOJI. BOI[OpOI[HaH CBA3b

18

MHoroaToMHEbIE CIIMPTHI:




OTUJICHTJIMKOJIb U TJINLHCPHUH

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkrne 1 XUMHYECKHE CBOICTBA,
IIpUMEHEHNE

20

Anpaeruapl: GopManbaeTua U
areTainpaernn. Alerod

21

OAHOOCHOBHBIE MpEETbHbIE
Kap6OHOBI)I€ KHCJIOTBI: MypaBbUHAaA U

YKCYCHast

22

[IpaxTueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTEIN BBICIIUX Kap6OHOBBIX
KHUCJIOT

24

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOIOIIEE JCHCTBIE

25

CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CIIOXHBIX 3(UPOB

26

XKupsl: ruaponaus3, NnpuMeHeHue,
OuoJoruuecKas polib KUPOB

27

VYraeBoJipl: cocTaB, KilacCu(uKanus.
BaxxHeiimme npeacTaBuTeNu: TI0K03a,
¢bpykTO3a, caxapo3a

28

KanMaJ'I " OCJUJIKOJIO3a KaK MPUPOAHBIC
MOJIMMCEPBI




29

KouTponsHas paborta no pasaeny

«Kucnopocoaepskaiye opraHnuecKue

coenuHeHus»/ Beepoccuiickas
poBepoYHas pabora

30

OOmast xapakTepuCTUKa
a30TCOJIEPIKAIINX OPTaHUIECKUX
coenuHeHuil / Beepoccuiickast
IpoBepoyHas paboTa

31

AMWHBI: METHIAMWH U aHUJINH

32

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE
OPraHU4eCcKUe COCANHEHUS, UX

ouonornyeckoe 3HaueHue. Ilentuanl.

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS

33

OCHOBHBIC ITIOHSATHUS XUMHH
BBICOKOMOJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ

34

OcHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC,I[HHCHHIZ.
HHaCTMaCCH, Kay41yKH, BOJIOKHaA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMUYECKUH 2TIEMEHT. ATOM.
DneKTpoHHas KOHPUTypalusi aTOMOB

04.09

[Tepnoanueckuit 3akoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB JI. M.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOPUEH CTPOCHUSI AaTOMOB

11.09

3aKOHOMEPHOCTHU U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHUN
10 TPyIIaM U TieproiaM. 3Ha4eHHE
MIEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux sjementoB /.M. MenngeneeBa
B Pa3BUTUHU HAYKH

18.09

Crpoenue BeliecTBa. XUMUYECKasl CBSI3b,
e€ BU/IbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBs13u. BogopoaHas cBs3b

25.09

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. BemiecTra
MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

02.10

Ilonsatue o JAUCIICPCHBIX CUCTCMAX.

09.10




HctruHHbBIC U KOJIOUIHBIE PACTBOPHI.
MaccoBas 1014 BelecTBa B pacTBOpe

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX COCTUHCHUIL.
['eHeTH4ecKas CBS3b HEOPraHUYECKUX
BEIL[ECTB, PA3JIMIHBIX KJIACCOB

16.10

Knaccudukanus XuMuuecKkux peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MAacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPALCHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

23.10

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE paBHOBECHUE

06.11

10

[TpakTrueckas padota Ne 1. «BnustHue
pa3nuyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIun»

13.11

11

DNEeKTPOTUTHUYECKAS TUCCOIHALINS.
[Tonsatue o BogopoaHom nokasarene (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
[Muaponu3 opraHuYecKux u
HEOPraHUYECKUX BEIICCTB

20.11

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIC
peakiuu. [lonarue o0 anekTponuze
pacrmiiaBoB U pacTBOPOB COJieit

27.11

13

KonTtponrHas pabota no pazaeny
«Teopernyeckre OCHOBBI XUMUM»

04.12

14

MeTaJ'IJ'ILI, HX ITIOJIOKCHHUEC B

11.12




[Tepuoanueckoit cucTteMe XUMUYECKUX
anemeHToB J[. 1. MenjeneeBa u
O0COOCHHOCTH CTpOCHHUs aTOMOB. O0mHe
¢du3nveckrue CBOMCTBA METAIIIOB

15

CrinaBel METALIOB. DJIEKTPOXUMUYECKUI
PsAI HAPSKEHUH METalIoB

18.12

16

XUMHUYEeCKHe CBOMCTBA BAXKHEHIIIMX
METaJUIOB (HaTpUH, KaauH, KaJabIuH,
MarHuii, aJloMUHUI) U UX COeTMHEHUI

25.12

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHU I

15.01

18

XuMmudeckre CBOMCTBA IMHKA, JKejle3a U
HUX COEIUHEHNN

22.01

19

[TpakTtuueckast padota Ne 2. "Pemenne
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«MeTtamibs»"

29.01

20

Hemeramnel, X HOJI0KEHNE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

05.02

21

dusnueckue CBONCTBa HEMETAILIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCTIopo/a, cephl, pocdopa u yriuepoaa)

12.02

22

XHUMUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U
HUX COeIUHEHUN

19.02

23

XuMHUecKue cBOMCTBa a30Ta, Gpochopa u

26.02




HUX COeIUHEHUN

24

XHUMHUYECKUE CBOMCTBA yIiIepoa,
KPpEMHUA U UX COGIII/IHGHI/Iﬁ

05.03

25

[IpuMeHeHne Ba)KHENIIUX HEMETAINIOB U
UX COCIMHEHHUU

12.03

26

O000111eH1E U cCUCTEMATH3aIMs 3HAHUH 110
Teme «Hemeramnel». Beranciaenus mo
ypaBHCHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ nu
TepMOXI/IMI/I‘—IeCKI/Ie pvaéTLI

19.03

27

[IpakTueckas pabota Ne 3. «Pemenue
AKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"Hemeramnsl"»

26.03

28

KontponpHas padoTa o remMam
«Metamael» 1 «HemeTamie

09.04

29

Heopranudeckue v opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHU4eCcKHue OCHOBAHUS

16.04

30

AmboTepHble HEOpraHU4eCcKHUe 1
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB

23.04

31

Pounb xumun B obecrieueHnH
HKOJIOTUYECKOH, SHEPreTUUECKOH U
MUIEBOI 0e30MacHOCTH, Pa3BUTUH
MeIULUHBI

30.04

32

IIpencraBnenus 06 oOMMX HAYIHBIX

07.05




MPUHIMITAX TPOMBIILIEHHOTO TOJIYYEHUS
BaKHEHUIIINX BEIIECTB

33

Yenosek B MHPEC BEUICCTB U MAaTCPHUAJIOB

14.05

34

XHMHMS U 300pOBbE YEIIOBEKA

21.05

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

1

TeopeTnueckre 0OCHOBBI OPraHU4YECKON XUMHH

1.1

CdopMHupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON
COCTaBIISAIONIEH €CTECTBEHHOHAYYHOW KApTHUHBI MUPA, PO XUMUHU
B TO3HAHUM SIBIICHUH TPUPOABI, B (OPMHPOBAHWH MBIIIJICHUS U
KYJIBTYPBl ~ JIMYHOCTH, €€  (YHKIMOHAIBHOH TPaMOTHOCTH,
HEOOXOIMMOM TSl pelieHHsI MPAKTUICCKUX 337a9 M SKOJIOTHUSCKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M IMPUPOIHOMN

cpene

1.2

Brnanenue cucremMoil XMMHWYECKMX 3HAHWM, KOTOpas BKIIOYAECT:
OCHOBOIIOJIATr AFOIINE MOHATHUSA (Monexymna, BAJICHTHOCTb,
ANEKTPOOTPULATENBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKAsl CBS3b,
MOJIb, MOJIIpHasi Macca, MOJISIPHBIM OOBEM, YTJIEepOIHBIA CKENeT,
(GyHKIMOHANBHAS — TpyIIa, paaukall, H30Mepusi, H30MEpHI,
TOMOJIOTUYECKHI psAll, TOMOJIOTH, YII€BOAOPOIbI, KHUCIOPOA- H
a30TCOJIEprKaIlie COeTMHEHUS, OMOJIOTHYECKH aKTUBHbBIE BEIlIECTBA
(yrieBojpl, >KHMpbI, O€IKH), MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(TeopHsi XMMHYECKOTO CTPOCHMsI OpraHMuYecKux BemecTB A.M.
byrtnepoBa), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMHH,
(hakTONOrMYeCcKUe CBEEHUSI O CBOMCTBAX, COCTAaBE, MOJIYYCHUU U
0€30MacHOM HCIIOJIb30BAHMM BAXKHEMITUX HEOPraHUYeCKUX U
OpPraHMYECKUX BEHIECTB B OBITY W MPAKTUYECKON AEATEeIbHOCTH

YCJIOBCKA

1.3

ChopMUpOBaHHOCTb YMEHHMH BBIABIATH XapaKTepHbIE IMPHU3HAKH
NOHATUH, yCTaHaBIMBaTb WX  B3aUMOCBSA3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IIOHATHUS NPU ONMCAHWU COCTAaBa, CTPOEHUS U

npeBpameHI/Iﬁ OpraHU4YCCKUX COCIMHEHUH

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/II\/'I HCIIOJIBb30BaTh XUMHUYCCKYIO

CUMBOJIMKY Jid COCTaBJICHHUA MOJICKYISIPHBIX W CTPYKTYPHBIX




(pa3BE€pHyTOH, COKpamEHHOW) (GOPMYIT OPraHMYECKUX BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN, U3TOTABINUBATH MOJIEIN MOJIEKYJI
OpraHMYECKUX BEIIECTB IS WUIIOCTPALIMM HMX XHMHUYECKOTO U

MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopmMupoBaHHOCTE YMEHHH YCTAaHABIMBATH IMPUHAIICKHOCTH
N3YUCHHBIX OPraHUYCCKUX BCHICCTB II0 MX COCTAaBY U CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (rpymnme) coeauHeHud (YriieBoJO0pOIbI,
KHCJIOPOJ M a30TCO/IEPIKAIINe COSANHEHHSI, BHICOKOMOJICKYIISIPHBIC
COGI[I/IHCHI/I?I), JaBaTb UM Ha3BaHUs 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CdopMHUpPOBAHHOCTh YMEHHUS OTIPEACISATh BUBI XUMUYECKON CBSI3HU

B OPraHMYECKHUX COETUHEHUX (O JMHAPHbIE U KPAaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUS MPHUMEHSTH: IOJIOKEHUS TEOpUHU
CTpoeHusi opraHnuyeckux BemectB A.M. byrneposa ans
O0OBSICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M

CTPOCHH; 3aKOH COXpPAaHCHUA MaCChl BCIICCTB

Yraesomoponasl. Kucnopoacoaepxkamue ¢ a30TCOAEpKaIue

OpPraHu4€CKUC COCANHCHM. BBICOKOMOJIGKYHHPHBIG COCIUHCHUA

2.1

CdopMHUpOBaHHOCT, YMEHHI MPUBOJUTH TPUBUAIBHBIC HA3BaHUS
OT/AEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOTUIICH, alleTUJICH,
STUJICHTJIMKOJIb, TIMIEPUH, (PEHOJI, (POPMAaTBICTHI, alleTaTbICT I,
MypaBbUHasl KHCJIOTA, YKCYCHAas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTeaprHOBasl KHUCIJIOTa, IJIF0KO03a, (PpyKTO3a, Kpaxmal, LeJIsI03a,

TJTUITAH)

2.2

CdopMHpOBaHHOCT, YMEHHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
(bu3MYecCKue U XMMHUYECKHE CBOWCTBA TUITMYHBIX MPEJCTABUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKHX BElIEeCTB (METaH, 3TaH, STHJICH,
NpOMNuieH, aneTuieH, oyraaueH-1,3, merundyranuen-1,3, GeHzon,
METaHOJI, 3TaHOII, STUJICHTJIUKOJIb, TJIMIICPYH, (dheHom,
aleTanpJeru], MypaBbUHAs W YKCyCHas KHUCJOTBI, TJIOKO3a,

Kpaxmall, IEeJUIr0JI03a, aMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA UIUIIOCTPHUPOBATH T'CHCTUYCCKYIO
CBA3b MCXKAY THUIIMYHBIMU MNPCACTABUTCIIAMU PA3JIMYHBIX KJIACCOB
OpPraHNU4YCCKUX BCIICCTB YpaBHCHUAMUA COOTBCTCTBYIOIIUX

XUMHYECKHUX peakIfil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

24

C(i)OpMI/IpOBaHHO CTb YMCHHA XapaKTCpHu30BaThb HNCTOYHUKH




YTJIEBOJOPOIHOTO ChIpbs (HE(PTh, MPUPOIHBIIA T'a3, Yroib), CIOCOObI
UX TepepaboTKM W MPAKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadboTKu

XUMHS U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTE YMEHWH BIAACTh CHCTEMOW 3HaHHWKA 00
OCHOBHBIX METOJaX HAay4yHOTO TMO3HAHHS, UCTIOJIB3YEMBIX B XUMHUU
IpU U3YYCHUW BCIISCTB M XWMHUYCCKUX SBJICHHH (HAOIIOACHHE,
W3MEpEHUe, OKCIEPUMEHT, MOJICIIMPOBAHME), HUCIOJIH30BaTh
CUCTEMHBIC XUMHUYCCKHE 3HAHWUSA I TIPUHATHS pEIICHHHA B
KOHKPETHBIX KU3HECHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMHU H

X IPUMCHCHHUEM

3.2

CdopMHpOBAaHHOCTh YMEHUW COONIOAATh MpaBUia TOJH30BAHUS
XUMUYECKOHN MOCYI0N U J1abopaTOpHBIM 000PYAOBaHUEM, a TAKKE
nmpaBujia oOOpamieHusi ¢ BEIIeCTBAMU B COOTBETCTBUH  C
WHCTPYKIIUSIMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX

OIIBITOB

3.3

ChopMUpOBaHHOCTh ~ YMEHUH  IUIAHUPOBATh W BBINOJHSATH
XUMUYECKAN KCIIEPUMEHT (TIPEBpAIICHUS] OPTaHUYECKUX BEIIECTB
MpU HArpeBaHWH, TMOJYYCHHUE STHIICHA M M3yYCHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEaKIMM OPraHUYEeCKUX BEIICCTB, JE€HATYpAIHs
OCIIKOB TpU HAarpeBaHWW, [IBETHBIE pPEaKIMU OETKOB) B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKH OE30MAaCHOCTH IpH
oOpalieHMH C BEIIECTBAMU U JIADOPATOPHBIM 000PYAOBaHUEM;
NPEACTaBISITh PE3yabTaThl XUMUYECKOTO SKCIEPUMEHTa B (opme
3alMCH YPaBHEHHWH COOTBETCTBYIOLIUX PEaKIuid U GOpPMYyIHUpPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIIbTATOB

34

ChopmMupoBaHHOCTh ~ YMEHHUW  MPOBOJUTH  BBIYUCICHHUS IO
XMUMHYECKUM YPaBHEHUSM (Macchl, 00bEMa, KOJTHMUECTBA UCXOIHOTO
BEIIECTBA WJIM IMPOJYKTa PEaKIMH M0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB WIH THPOAYKTOB

peaKiun)

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ KPpUTHYCCKHU AHAJIN3UPOBATDH
XUMHUYCCKYIO HH(bOpMaHHIO, MoJIy4acMyr0 M3 pa3HbIX UCTOYHUKOB

(cpenctBa maccoBoit uH(popMarum, cetb UHTepHET u apyrue)

3.6

C(I)OpMI/IpOBaHHOCTB yMCHI/II\/'I CO6J'IIOI[8.TB IpaBujia 5KOJIOTHYCCKU

11€J1eCO00pa3HOro MOBEJICHUs B ObITY U TPYJOBOM JEATENILHOCTH B




LEISAX COXPAHEHUs CBOETO 3J0POBbS M OKPYXKAIOLIEH IPUPOIHON
Cpenbl, OCO3HABaTh OMACHOCTh BO3ACUCTBUSA HA XKUBBIE OPraHU3MBbI
ONIPENENEHHBIX  OPraHMYECKUX  BELIECTB, IIOHUMAas  CMBICH
nokazarenss [IJIK (mpenenpHO JOMyCTMMOW — KOHLEHTpALUM),
HOSICHATHh HA IpUMepax CIocoObl YMEHbBILEHUS U NPEAOTBPAIECHUS

HX BpCIHOIO BO3II€ﬁCTBPI$I Ha OpPraHus3M 4CJIOBCKa

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble nMpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Brnanenune cucteMoOil XUMHUYECKMX 3HAHWM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATAIOIUE  TOHATUS  (XMMHUYECKUH DJIEMEHT, aToM,
JJIEKTpOHHasi 00o0JIouKa aroma, S-, p-, d-dJEKTPOHHBIE OpOHWTAIN
aTOMOB, HMOH, MOJIEKYJa, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIHLHOCTD,
CTEMEHb OKHWCIICHUSA, XMMHYECKas CBsA3b, MOJb, MOJISIpHAsh Macca,
MOJISIpHBI 00BEM, KpHUCTAJUTMYECKasi PEIIETKa, THUIBI XMUMHUYECKUX
peakiui (OKHCITUTETHHO-BOCCTAHOBUTEIIBHEIE, 9K30- i
SHIOTEPMHYECKHE,  PEaKIMd  HOHHOTO  oOMEHa),  pacTBOp,
3JIEKTPOJIUTHI, HEDJICKTPOJMTHI, SJICKTPOIUTHYECKAsT AUCCOLMAIIMS,
OKHUCITUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUYECKOM pEaKIHH,
XUMHYECKO€  paBHOBECHE); TEOPHMM M  3aKOHBI  (TeopHs
AJIEKTPOJIMTUYECKON auccounanuu, llepmomanueckuit 3axon JI.W.
MenpeneeBa, 3aKOH COXPaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, (DAKTOJIOTHMYECKHE CBEICHHUS O
CBOIMCTBaX, COCTaBe, MOJYYEHHHM M OE30MAaCHOM UCIOIb30BAHUU
BOXHEUIIINX HEOPraHMYECKHX BEIIECTB B OBITY W MPAKTHYECKOU

ACATCIIbHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/II\/’I BBIABIIITE XapAaKTCPHBIC MPHU3HAKU U
B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IMPUMCHATH COOTBETCTBYIOIIHC
IOHATHUA IIPpA OINHNCAaHHUU CTPOCHHUA U CBOMCTB HCOPraHN4YCCKUX
BCIICCTB U UX HpeBpaH.IeHHfI; BBISABJIATH B3aMMOCBA3b XUMHNYCCKHUX
3HAHUI C HOHATHUAMN u MNpeaACTaBJICHUAMHA APpYrux

CCTCCTBCHHOHAYYHbBIX TPCIMETOB




1.3

Brnanenne OCHOBHBIMM METOJAMU HAy4YHOTO IO3HAHUSA BEILLECTB U
XUMHYECKUX SIBJICHUN (HAONIOJIEHUE, W3MEpPEHHUE, JKCIICPUMEHT,

MO/ICTTUPOBAHUE)

1.4

ChopmMupoBaHHOCTE YMEHUU OTPEACISATh BAICHTHOCTh M CTCTICHD
OKHCJICHUSI XMMHUYECKHX 3JIEMEHTOB B COCIMHEHUSAX Pa3JIMYHOTO
COCTaBa, BHUJ XUMHUYECKOHM CBsi3M (KOBaJICHTHAs, HMOHHAas,
MeTaJuIn4ecKasi, BOJIOPOIHAS) B COEAMHEHHUSIX, THUIL
KPUCTAJUTMYECKON PEImETKH KOHKPETHOTO BeliecTBa (aToMHasd,

MOJICKYJIsIpHas, MOHHas, MeTaJ'IJ'II/I‘IeCKaﬂ)

1.5

ChopmMupoBaHHOCTh yMEHUN ONpEAENATh XapakTep Cpelnbl B

BOJHBIX paCTBOPAX HCOPraHMICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopmupoBaHHOCTh yMEHUS KJacCU(UUIUPOBATh XUMHUYECKHE
peakuuu 10  pa3IMYHBIM MpU3HAKaM (YUCIYy M COCTaBy
pearupyoomux — BEUIECTB, TeIIoBOMYy  3(deKTy  peakuuw,
W3MEHEHHMIO CTEMEHEeH OKHCIEHHUS DJIEMEHTOB, 00paTUMOCTH

peaKIiy, YIaCTHIO KaTaau3aTopa)

1.7

ChopMHpPOBAaHHOCTP YMEHHUM COCTaBISATH YpPAaBHEHUS pPEaKIIUM
Pa3IUYHBIX THUIIOB, TIOJHBIE U COKpalIEHHbIE YPAaBHEHUS peakiuit
MOHHOTO OOMEHA, YYUTHIBasl YCIOBUS, MPU KOTOPBIX ATH PEAKIUH

UIYT 10 KOHIIA

1.8

CdopMHupoBaHHOCTH YMEHHI MPOBOJIUTH peakuuu,
MOITBEPIK IAOLTHE KauyeCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, PAClO3HABaTh OIBITHBIM IYTEM HOHBI,

IMPUCYTCTBYOINHUE B BOAHBIX paCTBOpax HECOPraHNMYCCKNX BEIICCTB

1.9

CdopmupoBaHHOCTH YMEHUU pacKpbIBaTh CYILIHOCTb
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX peaxuuit MOCPEACTBOM

COCTABJICHH: 2JICKTPOHHOTI'O OanaHca 3THUX peaKI_II/Iﬁ

1.10

ChopmupoBaHHOCTh YMEHUN OOBACHATH 3aBUCHMOCTH CKOPOCTH

XMUMHYECKON PeaKIMK OT Pa3IUYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHHI OOBICHATH XapakTep CMELICHUS
XUMUYECKOTO  pPaBHOBECHS B  3aBUCHUMOCTH OT  BHEIHETO

BozaeiictBus (npunmun Jle [larense)

O6H.Iafi " HCOPraHUYCCKasA XUMUA

2.1

CdopmupoBaHHOCTh YMEHUN pacKpbIBaTh cMbICT [lepuoanyeckoro
3aKOHa J.. MenneneeBa "u JIEMOHCTPUPOBATh ero

CUCTCMATU3UPYIOLIYIO, OG’LHCHI/ITCHBHYIO U TMPOrHOCTHYCCKYIO




GbyHKITIN

2.2

ChopmupoBaHHOCTE yMEHUH  XapaKTePU30BaTh  JIEKTPOHHOE
CTPOCHHE aTOMOB XHMHMUYECKHX OJJIEMEHTOB 1—4 mepuojos
[leppuonuueckoit  cucTemMbl  XMUMUYECKHMX  3neMeHTtoB  J[.H.
MenneneeBa, HUCHOIB3YS TMOHATUS «S-, p-, d-DIEKTPOHHBIE
opOuTamn, «QHEPreTHYECKUE YPOBHIY, OOBSICHATH
3aKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M MX
COCMHEHUN M0 mnepuojaMm M rpynnam lleproandeckod cuUCTEMBI

xuMudecknx anementoB /.. Meneneena

2.3

ChopmupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATD) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX
KJIaCCOB, MOJATBEPXk/JaTh CYIIECTBOBAHHE TI'€HETUYECKOW CBS3U
MEeXAy HEOPraHWYeCKMMH BEIeCTBAMU C IOMOUIbIO ypaBHEHHI

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/IfI
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ChopMHpPOBAaHHOCT, YMEHWUW YyCTAHABJIMBATh TPUHAICKHOCTD
HEOPraHWYeCKUX BEIIECTB 10 UX COCTaBY K OMPEIeIEHHOMY KIlacCy
(rpynme) coenmuHeHHMi (MMPOCTBIE BEIIECTBA — METALIBI H
HEMETaJUIbl, OKCHIbI, OCHOBAaHHWS, KHCIOTBI, aMQOTEpHBIC

TUIAPOKCHIBI, COJIH)

2.5

ChopMHpOBAaHHOCT,  YMEHHMM  HCIOJB30BATh  XUMHUYECKYIO
CUMBOJIUKY JJIi COCTaBJ€HHUS (QOpPMYNIT BEIIECTB M YpaBHEHMI
XUMHUYECKUX Peakiui, cucremarndeckyro HomeHkiaatypy (IUPAC)
U TpUBHAJIbHBIE HAa3BaHUS OTIEJIbHBIX HEOPraHMYECKUX BEILECTB
(yrapublii ra3, yrjieKuciblii ras, aMMHaK, TraméHas H3BECTb,

HeraméHasi U3BeCTh, MUThEBAsl COAA, TUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTH YMEHUN XapaKTePU30BaTh (OMUCHIBATD) OOIIHE
XMUMUYECKHE CBOWCTBA HEOPraHMYECKHX BEIICCTB Pa3IMYHbBIX
KJIaCCOB, TMOJTBEPXKJATh CYIICCTBOBAHUE TCHETHUCCKOW CBS3U
MEXJy HEOPraHHYECKUMH BEIIECTBAMH C IOMOIIBIO YpaBHCHHI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.7

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIaHUPOBATb nu BBIINIOJIHATDH
XUMHUYECKUMN SKCIICPUMCHT (pa3J'IO)KCHI/Ie Mepokcuia BOAOpOJa B
IMPUCYTCTBHUU  KaTaJIM3aTopa, OIPCACIICHUEC CpeIbl PACTBOPOB
BCIICCTB C IIOMOLIBIO YHHUBEPCAIIBHOI'O HWHAMUKATOpPA, BJIMAHUC
Ppa3JINYHBIX (l)aKTOpOB Ha CKOPOCTH XHMHUYECKOH peaKunu, peakunumn

HMOHHOTO O6MeHa, KauCCTBCHHBIC PCAKIIMU Ha cym,(baT—, I(ap60HaT-




U XJIOpUJ-aHMOHBI, = HA  KaTUOH  aMMOHHs,  pELIEHUE
SKCIEPUMEHTAJbHBIX  33ay 1o  TemMam  «Metamibl»
«Hemeramnel») B COOTBETCTBMM C  MNpaBWIAMHM  TEXHHUKH
0€301MacHOCTH TpH OOpalIeHWH C BEHIECTBAMHU U J1a00PATOPHBIM
000py/lOBaHHMEM;  TPEACTABIATh  pe3yJabTaTbl  XUMHUYECKOTO
JKCIIepUMeHTa B ()OpME 3amUCH YPaBHEHHH COOTBETCTBYIOIIMX

peakiuii ¥ GopMYyITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB

2.8

CpopMHpPOBAHHOCTh YMEHHUN COOJIOATh TpaBUiIa MOJIH30BAHUS
XUMUYECKON TOCYION U Jab0paTOPHBIM 00OPYTOBAHUEM, a TAKKE
nmpaBujia oOOpamieHusi ¢ BEIeCTBAMH B  COOTBETCTBHH  C
WHCTPYKIUMSMH TIO BBITIOJIHEHUIO J1aOOPATOPHBIX XUMHUUYECKHX

OIIBITOB

2.9

CpopMHpPOBAaHHOCT, YMEHHMM  XapaKTEPU30BaThb  XUMHUUYECKHE
MPOLIECCHI, JIEXKAIIME B OCHOBE IPOMBIIIEHHOTO TOJYy4EHUs
CEPHOW KHUCJIOTHI, aMMHakKa, a Takke CHOPMUPOBAHHOCTH
MpeACTaBICHU 00 OOIMMX HAYYHBIX MPUHIMIAX U YKOJOTUUECKHUX

npo0ieMax XuMHUYECKOro MPOU3BOJICTBA

XUMHA ¥ XKU3HL. PacuéThl

3.1

CdopMHupoBaHHOCTH MPEICTABICHUI 0 XUMHAYECKON
COCTaBIISAIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHH
B IO3HAHUU SIBICHUN TPUPOIbI, B (GOPMUPOBAHUU MBILUICHUS WU
KyJIbTypbl  JMYHOCTH, €€  (YHKIMOHAJIbHOW T'PaMOTHOCTH,
HEOOXOMMOM JUIsl pelIeHUs MPAKTUYECKUX 3a]a4 U 3KOJOTMYECKH
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W MPUPOHOM

cpene

3.2

ChopmMupoBaHHOCTH ~ YMEHHMI  KPUTHYECKH  aHAIM3HPOBAThH
XUMHUYECKYI0 HH(POPMAIUIO, MOIy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHHKAIINH, ceTh IHTEpHET U Apyrue)
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ChopmupoBaHHOCTh YMEHHI COONIOAATh MpaBUia KOJOTUYECKU
11e51eco00pa3HOro MoBeJIeHUsI B ObITY M TPYIOBOM JEATENIBHOCTH B
LEJSX COXPAHEHHUs CBOErO 3J0POBbsI M OKPYKAIOLIEH IPHUPOIHON

cpensl
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Oco3HaBaTh OIIACHOCTH BO3ACHCTBUS Ha JKHBEIE OpTraHNU3MBbI
OHpC,Z[eJ'IéHHLIX BCIICCTB, IOHHMMAas CMbICI II0Ka3aTclId HI[K,

NOSACHATH Ha NpUMEpax CIIOCOOBI YMCHBIUICHUSA U MTPECAOTBPALICHUS




HUX BpCAHOTIO BO3I[CﬁCTBPI$I Ha OPraHu3M 4YCJIOBCKa

3.5

ChopmupoBaHHOCTH ~ yMEHUH  TPOBOJUTH  BBIYUCICHUS  C
UCIIOJIb30BAHUEM TIOHSATHS «MAaccoBas JI0JIs BEIIECTBA B PaCTBOPEY,
OOBEMHBIX OTHOILIEHUHN Ta30B MPH XUMUYECKHX PEAKIUSAX, MACCHI
BEIIECTBA MM O00bEMA Ta30B IO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM 00BEMY OJJHOTO U3 y4aCTBYIOUIMX B PEaKIIUU
BEIIECTB, TEIUIOBOTO 3(ddekra peaknuu Ha OCHOBE 3aKOHOB

COXpPaHCHHUA MACChl BEHIECCTB, IPCBPALICHHA U COXPAHCHUSA DHCPIrUn




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer oprannveckor XUMUM: €€ BOSHUKHOBEHHE, PA3BUTHUE M 3HAUYCHHUE B
MOJIYYCHUU HOBBIX BEIIECTB U MAaTepHaNOB. Teopusi CTPOCHUSI OPraHUYECKHUX

coemuaeHnit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMYNbl OpPraHM4ecKuX BellecTB. ['oMosiorus, u3oMepus.
XHUMHYECKasl CBSA3b B OPraHWYECKHX COCIMHEHMSIX — OJWHAPHBIE M KpaTHBIE

cBs3u. [IpencraBienne o kmaccuukauy OpraHuIeCKUX BEIIECTB

1.3

Homenknarypa ~ opranmueckux  COeAWHEHUW  (CHCTeMaTHYecKas) |
TPUBHUAJIBHBIE HA3BAaHUS BAKHEHIIUX MPEJICTABUTEIEH KIIACCOB OPraHUYECKHX

BCIIICCTB

YrieBo1opoibl

2.1

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psia. MeTaH W 3TaH —
MpoCTENIINe MPECTaBUTENN AIKAHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMeleHusi U TOPEHUsl), HaXOXKIEHHE B MPHUPOJAE, MOJy4eHHE U

IIPUMCHCHUC

2.2

AIIKEHBI: COCTaB U CTPOCHUCE, TOMOJIOTUYECKHUI P, OTHIIEH U IMPOMNUIICH —
HpOCTCfIH.IPIG MMpEACTAaBUTCIIN aJIKCHOB: (1)I/I3I/ILICCKI/IC U XMMHUYECKHE CBOMCTBA
(peaKI_[I/II/I TUApHUPOBAaHUA, TaJIOTCHUPOBAHMUA, TrUApaTallid, OKHCICHHA U

MOJIMMEPHU3ALUH ), [TOJIyYeHUE U IPUMEHEHHE

2.3

Ankaguensl: Oyraauen-1,3 u MertunOyraauen-1,3: cTpoeHue, BaxHeHIIne
XUMHAYECKUE CBOMCTBa (peakmus MOJIMMEPU3AIUN ). [Tomyuenue

CUHTCTUYCCKOT'O KaydyKa U PC3UHbL
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHU, TOMOJIOTMYECKHI P, A]_[eTI/IJ'ICH
- HpOCTGfIH.IHfI NpEACTAaBUTCIIb AJIKUHOB: COCTAaB, CTPOCHHUC, (I)I/IBI/ILIGCKI/IC u
XUMHWYCCKHEC CBOMCTBaA (peaKI_II/II/I TUAPUPOBAHUA, TaJIOTCHUPOBAHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/ISI/I‘ICCKI/IG U XHUMHYECKHE CBOMCTBA
(peaKuI/m raJJIorcHUpoBaHusd U HI/ITpOBaHI/ISI), MOJIYYCHUEC U TIPUMCHCHUC.

Tomyoun: coctaB, cTpoeHue, QU3NYEcKre U XUMHYECKHE CBONCTBa (peakiuu




raJIOTEHUPOBAHUSI U HUTPOBAHHUSA), MOJIyYEHUE U IPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHUecKas CBS3b MEX]Y YIVIEBOJIOPOJAMH, NMPUHAMISKALIUMHU K

pa3IMYHBIM KJaccam

2.6

[IpuponHblEe HMCTOYHUKM YrieBOXOpOAOB. I[IpupoaHBI Tra3 W IOIyTHHIE
HedTsHbIe Ta3bl. HedTh 1 €€ mpoucxoxaenne. CrocoOsl nepepaboTku HEPTH:
MIEPETOHKA, KPEKUHI (TEpMUYECKHI, KaTaauTH4ecKuil), nupoaus. IIpoaykTel
nepepaboTkun He(YTH, WX TNPUMEHEHHE B TMPOMBIIIJICHHOCTH M B OBITY.

KaMmeHHbIH yroib ¥ NpoayKTHI €ro nepepaboTKu

Kucnopoaconepxaiine opraHuyecKkue CoeIMHEHUs

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeTaHON M 3TaHON: CTPOEHUE,
¢u3nueckue U XMMHUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU MeETajllaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHeHHe. BonoponHble CBS3U MEXAy
MOJIeKYyJIaMH criupToB. JleificTBHe MeTaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YEJIOBEKa.
MHoroaToMHble  CIHUPTHL.  DTWICHIVIMKOJIb W TJULEPUH: CTPOCHUE,
¢usznyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEWCTBHUE CO IIEIOYHBIMU
MeTajljlaMH, Ka4UeCTBEHHas peakiisi Ha MHOIOaTOMHbIE CIIUPTHI). JlelicTBre Ha

OpraHus3M 4YC€JIOBCKaA. HpI/IMCHeHI/Ie TJIIMOEprUHAa U OTUJIICHT JIMKOJIA

3.2

@DeHon: CcTpoeHUE MOJEKYNIbl, (QU3WYeCKHe W XUMUYECKHE CBOMCTBA.

Toxcuunocts ¢enoina. [Ipumenenue penomna

3.3

Anpaerunel  u KeToHbl.  Dopmanbaerun, —aneTambIeTHA:  CTPOCHHE,
¢bu3uvyeckne W XUMUYECKHE  CBOWCTBAa  (peakIuu  OKUCIEHUS U

BOCCTAaHOBJICHUS, KAUECCTBCHHBIC peaKHI/II/I), IIOJIY4YCHHUE U IIPUMEHCHNEC
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OAHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHas
KHUCIIOTBI: CTpPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOKCTBA (CBOMCTBA, 00IIMe
JUId KJIacca KHUCJIOT, peakius 3TepuduKaluu), MoIydeHHe U MpPUMEHEHHE.
CreapuHOBasi ¥ OJIGMHOBas KUCJOTHI KaK MPEJICTaBUTENIN  BBICIIMX
KapOOHOBBIX KHUCJIOT. MblIa KaK COJM BBICHIMX KAapOOHOBBIX KHCIOT, HX

MOIOIICC HeﬁCTBHC

3.5

CrnoxxHele >Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbIx A¢upoB. Kupel. [maponus sxupos. I[IpumeneHue >KHUPOB.

buonoruueckas POJIb KHUPOB

3.6

YrieBosl: COCTaB, KJ'IaCCI/I(bI/IKaI_II/IH YrJ1€eBOA0OB (MOHO-, - u
HOJ'II/ICElXapI/II[LI). I'moko3za — HpOCTCﬁMHﬁ MOHOCaxapunu: 0COOCHHOCTHU
CTPOCHHA MOJICKYIIbI, (bI/I3I/I‘leCI(I/Ie U XHMMHUYECKHE CBOMCTBA (B3aHMOHeﬁCTBHe
C TUAPOKCUIOM MCI[I/I(H), OKHCJICHUC daMMHUAYHBIM PpacTBOpPOM OKCHIA

cepedpa(l), BoccTaHoBieHUe, OpOKEHUE TIIOKO3bl), HAXOXKIACHUE B MPUPOJIE,




MpUMeHeHHe, Ouosiornyeckas poiib. DotocuHTe3. DpyKTO3a KaK H30MEp
rmoko3el. Kpaxman u nemnronosa Kak IpupojHble mnoiumepsl. CTpoeHue
Kpaxmajia M Ueutoyio3bl. Du3nyeckue M XMMHUYECKHUE CBOMCTBA Kpaxmalia

(Tuaposin3, Ka4YeCTBEHHAs PEAKIIHs C HOJIOM)

AzoTconepikale OpraHn4eckie CoeAMHEHNs

4.1

AMMHOKHUCIIOTHI KaKk aM(pOTEpHbIE OpraHuYecKre coeMHeHUs. Du3nuecKkue u
XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha mpumMepe riaunuHa). buosnorundeckoe

3HAYCHHUEC aMHHOKHCIIOT. HCHTI/II[I)I

4.2

benku kak npuUpoOAHBIE BBICOKOMOJIEKYJsIpHBbIE coenuHeHus. IlepBuunas,
BTOpPUYHAS U TPETHUYHAs CTPYKTypa OenkoB. XMUMHUECKHE CBOWCTBA OEIKOB:

TUApOJIN3, ACHATypalus, KAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrIicOKOMOIEKYISIPHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHSITHUSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUW: MOHOMEp,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALUH, CPETHSAS
MoOJIeKysipHasi macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX

COG)II/IHGHI/II\/II — NOJIMMEpHU3aAlnA U IIOJIMKOHACHCAITHUA
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DKCIIEpUMEHTAIbHBIE METOJbl M3y4YeHMs] BEIIECTB U HUX MPEeBPALICHHI:
O3HAaKOMJICHHE C o0Opa3laMu TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [loyyeHne CHHTETHUECKOTO KayuyyKa U pe3HHbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTI/IquKI/Ie OCHOBBI XUMHUH

1.1

XUMHAYECKUH dJeMEHT. ATOoM. H,I[pO aToMa, H3O0TOIIbI. 3J'IeKTpOHHa$I
000JI04Ka. BHCpFeTI/I‘ICCKI/Ie YPOBHH, TIOAYPOBHHU. ATOMHEBIE Op6I/IT8.J'II/I, s-, p-,
d-snemenTbl. OCOOEHHOCTH pacupeaciICHUA 9SJICKTPOHOB 110 Op6I/ITaJ'I$IM B
aToOMax 2JICMCHTOB IICPBLIX ‘IeTBIpéX IEpUOa0B. 9J'ICKTpOHHa${ KOH(bI/IpraI_II/IH

aTOMOB

1.2

Ilepnognueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
.. MengeneeBa. Cps3p mnepuoguueckoro 3akoHa u Ilepuoguueckoit
CUCTEMBI XUMHUeCKUX 3emMeHToB J[.1. MeHaeneeBa ¢ COBpeMEHHOM TEOpHUEM
CTpPOEHHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHMsI CBOWCTB XMMMUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BELIECTB M0 IPYIIaM U

nepuoaam. 3HadeHue NeprUoaANYCCKOI0 3aKOHAa B pa3BUTHU HAYKH




1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHJBI XUMHUYECKOW CBSI3U
(KoBaJleHTHasi HEMOJIApHAs W IMOJIApHAs, MOHHas, Merajuinueckas). Mosr:
KaTHOHBI M aHWOHBL. MeXaHH3Mbl 00pa30BaHMs KOBAJCHTHOW XUMHUYECKON

cBs13U (0OMEHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MOJEKYIApPHOIO UM HEMOJEKYISIPHOTO  CTPOCHHA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HUIbl KPUCTAIMYECKHX PELIETOK.
3aBUCUMOCTh CBOICTBa BEIECTB OT THMA KPUCTAIIMYECKOW pPEIIETKH.
[lonsiTne o aucnepcHbIX cucTeMax. VMCTHHHBIE U KOJUIOMAHBIE PACTBOPBHI.

MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

1.6

Knaccuduxanus HEOPTraHUYECKUX COEJIMHEHHIA. Howmenkiarypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckass — peaknus. Krnaccuduxamuss  XUMHMUYECKMX — peakUuid B
HEOpraHWYeCKOM W OpPraHMYecKOM XHUMHHU. 3aKOH COXPaHEHUsS MaccChl
BEILIECTB, 3aKOH COXPAHEHWS M TNPEBPALICHUS SHEPrUU IPU XUMHUYECKHX

peaKuusx

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OOpatumbie peakiui. XUMHUYECKOe paBHOBecue. DaKkTOphl, BIUSAIOIMINE Ha

cocTosinre xumuieckoro pasHosecus. [Ipunnun Jle [latense

1.10

OnekrponuTrdeckas auccormanvs. CunbHble U caadbie dmekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJas, HEUTpasbHas, IIenouyHas. Peakmum

HOHHOI'0 00OMeHa

1.11

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuu

HeopraHqucxaﬂ XHUMHUA

2.1

Hemeramnsl. Ilonmoxxenue HEMCTAJJIOB B HepnonnquKoﬁ CHUCTCEMC
XHUMHNYCCKHUX OJICMCHTOB I[I/I MenpeneeBa u 0COOEHHOCTH CTPOCHUA aTOMOB.
duznyeckrue CBOMCTBA HEMETAJIJIOB. A.TIJ'IOTpOHI/IH HEMCTAJIIIOB (Ha IIpuMEpe

KHCTIopo/a, cepsl, pocdopa u yriaepoaa)

2.2

XUMUYECKHE CBOMCTBA BAKHEUIIMX HEMETANIOB (TaJIOT€HOB, CEpbl, a30Ta,
docdopa, yraepoga U KpeMHHS) W HX COEAUHEHHMH (OKCHJIOB,
KHUCIIOPOJICOAEPKAIUX KHUCIOT, BOJOPOAHBIX coenuHenuil). [lpumenenue

BaKHEMIIINX HEMETAIIOB U UX COCIUHEHUI

2.3

Mertannsl. [lonoxenue mertamios B Ileproaudeckoil cucteMe XUMHUYECKUX
anemeHtoB J.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX

o0Ooyouek aToMoB MeTasioB. OOumMe QuU3NUECKUe CBOMCTBA METAJUIOB.




CruiaBbl METAIJIOB. DIIEKTPOXUMUYECKUAN PsiJl HAPSDKEHUN METAJIJIOB
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XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUM, KaJIMM, KaJdbLUM,
MarHui, aJlOMHHHUM, [IUHK, XpOM, JKeJIe30, MeJlb) U UX coeauHeHui. Oomue

CIOCOOBI TIOYYCHHS METAJUIOB. [[prMeHeHe METAIIIOB B OBITY M TEXHHUKE

2.5

I'enetmueckas CBS3b HCOPraHNM4CCKUX BCIICCTB, IMPUHAMICKAIINX K

Pa3JIMIHBIM KiIacCaM

XUMHS U )KU3Hb

3.1

Ponp xumMun B 00€CTIEUEHUM KOJIOTHYECKOM, YHEPTreTUYECKON U THIIEBOM
0€30MacHOCTH, pPa3BUTHM MeIUIHMHBL [loHSATHE O Hay4YHBIX METOJax

II03HaHUA BCIIECCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX MNPUHLIMIAX MPOMBIIUIEHHOTO
MOJTY4YEHUS] BaXKHEHIINX BEIIECTB. YEIOBEK B MUPE BELIECTB U MaTEPHAIOB:
BAKHEWINIME CTPOUTENBbHBIE MaTEpPHUANIbl, KOHCTPYKIHOHHBIE MAaTE€pHabl,
KpacKH, CTEKJIO, KEpaMHUKa, MaTepHaIbl I 3JEKTPOHUKH, HAHOMATEPHUAIIbI,

OpraHMyYecKre U MUHEpalbHbIE YI00peHus

3.3

XumMusa u 3J0pPOBEEC UYCIJIOBCKA: IIpaBUJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX
MpernaparoB, TpaBuiIa OE30MacCHOTO WCIIOJIB30BaHMS MPENapaToB OBITOBOM

XHUMHHU B HOBCGI[HCBHO?I KHU3HU




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

O.C.I'abpuensa «Xumus 10 kmace» Mocksa «IIpocsemenue» 2024 ron
O.C.I'abpuensa «Xumus 11 kmace» Mocksa «IIpocsemenue» 2024 ron

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

[Toypounsie mansl o yuedoHuky O.C.I'abpuensa 10 knacc cocraButens M.FO.I'opbkoBeHKO
Mocksa «BAKO» 2022 rog

[Toypounsie mans!l no yueonuky O.C.I'abpuensn 11 knacc cocraButens M.FO.I'opbkoBeHKO
MockBa «BAKO» 2022 ron

@I'OC KoHTpoJIbHO-U3MEpUTENBHBIE MaTepHaibl 1o xumuu 10 kiace

@I'OC KOoHTpOJIBHO-U3MEPUTEIBHBIE MaTEpHAIIbI 110 Xumuu 11 kitace

O.C.I'abpuensH Xumus B TecTax, 3a1avax , ynpaxsenusx 10-11 kmacc

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
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