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HOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanus  (D®OIl  COO), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpazoBatenbHOM crannapre COO, ¢ yuérom Konnemnuuwu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanust B Poccuiickoit ®expepauun Ha mnepuon a0 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONpPESTICHUIO
oOmieil crtparernu OOY4Y€HHUs, BOCIUTAHUS W PA3BUTHS OOYYAIOITUXCS
cpeacTBaMu ydeOHOro mpenMera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJei, CoAep>KaHus, pPe3yJdbTaTOB OOyYEeHHS U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM H3TallOM peanu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSl 3aKOHOB TMPUPOJIBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIeH
KyJbTYphl YENIOBEKa, a TAKXKE HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U MIPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJarommxcs Ha YpPOBHE CpelHero o0mero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOrPaMMe MO0 XUMHH C YYETOM CrielMPUKA HAYKA XUMUHU, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HH OOIIECTBA, a TAKXKE C
yaéToM OOmHUX TeNel ¥ TPUHIUIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSTHHE CHCTEMBI CpeHero o01ero oopasoanus B Poccuiickoit deneparum.

XVMHUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTpaeT 0COOYI0 poib B
COBPEMEHHOMW IMMBWJIM3AINH, B CO3TAHIH HOBOU 0a3bl MaTepUATHLHON KYJIbTYPHI.
Ona BHOCHUT CBOW BKIaA B (POPMHUpPOBAHHE PALUOHAIBLHOTO HAYYHOI'O
MBIIIUICHUS, B CO3/JaHUE IIEJIOCTHOTO MPEACTABICHUSI 00 OKPYXKAIOIIEM MUPE
KaK O €JMHCTBE MPHUPOJbl U YEJIOBEKa, KOTOpoe (QopMHpyeTcss B XUMHUHU Ha



OCHOBE TMOHHMAaHHS BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUSA
B3aHUMOCBA3U MEXAY CTPOEHHUEM BEUIECTB, MX CBOMCTBAMU U BO3MOKXHBIMHU
00JacTsIMU IPUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XUMMUS
cTaja HEOThEMJIEMOW YacThi0 MUPOBOM KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMEeHHash XUMUS
Kak HayKa CO3WJaTebHAasl, KaK HayKa BBICOKMX TE€XHOJOTMH HalpaBjeHa Ha
perieHrue riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, TMHIIEBOM, HSKOJOTMYECKONH O€30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUM C OOIMMH LEISAMH M MPUHIIMIAMUA CPEIHEr0 OOIIeTro
oOpaszoBanusi cojaepxkanue mnpeamera «Xumus» (10-11 kmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYKH) UM  JUISS  BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCICIIHOTO BKIIOUYEHHUS B JKU3HbH COIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUs B PA3IUYHBIX O0JIACTSAX, HE CBS3aHHBIX
HEIIOCPEICTBEHHO C XUMUEH.

CocraBistomuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KYypChl —
«Opranuueckass xumuss» U «OOmass U HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HaHHUM M0 HEOPraHMYECKOW XUMUH (C BKIFOUEHHUEM 3HAHUN U3 001Ien
XUMUHU) U OpraHndeckor Xumuu. GopMupoBaHUE JaHHOW CUCTEMbI 3HAHUW MPH
U3YYCHHH TIpeMeTa O00ecreunBaeT BO3MOXKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HeopraHu4deckasi XuMus» chopMHUpOBaHA B MPOTpaMMe MO XMMHUH Ha OCHOBE
CHUCTEMHOT0 TIOJIXOJla K H3YYCHHIO y4eOHOro marepuana W oOyCIIOBIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHS OPraHUYECKUX
COCOMHEHUN, a TaKXKE Ha YPOBHE CTEPECOXUMHUYECKUX U DIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemiecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX MJAKOTCA B Pa3BUTHUM — OT YIVIEBOAOPOJIOB JO  CIOKHBIX
OMONOTUYECKN AaKTHUBHBIX COequHEHWH. B Kypce OpraHmveckorl XuMuu
MOJIY9ar0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs TIEPBOHAYAIBHBIC TMPEACTABICHUS O XUMUYECKOH CBSI3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
HX CTPOEHHUSI, 0 XUMUYECKON PEAKIUH.



[log HOBBIM yrjaoMm 3peHUsi B mpeaMeTre «XUMHs» 0a30BOro YpOBHS
paccMaTpUBaeTCsl M3YYEHHBIM Ha YpPOBHE OCHOBHOIO 00Iero 00pa3oBaHUS
TEOpeTHYECKUM MaTepuail U (AKTOJIOTMUYECKUE CBEICHHS O BEIIECTBaX H
XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOI1asi 1 HeopraHudeckas
XUMUSD» OOYyYalolUMCSl TIPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOAOJIOTHUYECKUX MTO3UIIUMN,
riy0ke TMOHATh MCTOPUYECKOE HM3MEHEHHE (YHKIIMH HTOro 3aKoHa — OT
000011aro111el 10 0O0BSACHSIOMIEH U TPOTHO3ZUPYIOIIEH.

Enunas cuctema 3HaHUi 0 BaXKHEHIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHHUH, a TAKXKE O XUMHUUECKUX PEAKIUIX, UX CYIHOCTH U
3aKOHOMEPHOCTSAX TMpOTeKaHus jaomnoiHsercs B kKypcax 10 m 11 kmaccoB
AJIEMEHTAMH COJICP>KaHMsI, UMEIOIIUMHU KYJbTYPOJIOTHYECKUM U TMPUKIIATHON
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT IMOHUMAHHUIO B3aMMOCBSI3U XUMHUU C
JPYTUMU HayKaMH, PacKphIBAlOT €€ PoJib B MO3HABATEIILHON M MPAKTHYECKOU
JEATeIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCHHMTAHUIO YBAKCHHS K TPOIECCY
TBOpPYECTBA B OOJACTH TEOPUU U TMPAKTUYECKUX MPUIIOKEHUNA XUMHH,
MIOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO
3HAYMMBIX TIPOOJEeMax, CBS3aHHBIX C XUMHEH, KPUTHYECKU OCMBICIHBATH
uHQOpMalMI0O W TPUMEHATh €€ JJId TIONOJHEHUS 3HAHWUW, peIIeHUus
WHTEJJICKTYaIbHBIX U DKCIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3aaad. B
IIEJIOM COJEp)KaHHe y4eOHOTro mpeaMera «XUMHs» JaHHOTO YPOBHS H3YUYCHUS
OpPUEHTHPOBaHO Ha (QopMHpOBaHUE Yy OOYYAIOIIUXCS MHUPOBO33PEHUYCCKON
OCHOBBI IS TIOHUMaHMs (WIOCOPCKUX UAeH, TaKMX KaK: MaTepuajibHOe
€UHCTBO HEOPTaHWYECKOTO0 M OpPraHWYecKoro Mupa, OOYCIOBIEHHOCTH
CBOWCTB BEIIECTB HMX COCTABOM M CTPOEHHUEM, IM03HABAEMOCTh IPUPOJHBIX
SBJICHUM MYyTEM OJKCHEPUMEHTa M PEIICHUS MPOTUBOPECUUN MEXKIYy HOBBIMU
dakTaMu W TEOPETHUYECKHUMH TMPEANOCHIIKAMHA, OCO3HAHHWE POJU XUMHUU B
pPEIICHUHM OSKOJOTMYECKHX TpodsieM, a Takke mpobiem cOepexeHus
ASHEPIreTUYECKUX PECYPCOB, CHIPbsI, CO3[ITAHUSI HOBBIX TEXHOJIOTUN U MaTEpHAIIOB.

B nmane pemeHus 3amady  BOCHHUTAHMS, Pa3BUTUS M COLMATU3ALNU
OoOy4JaromuXcs NPUHITHIC MPOTPAMMON MO XMMHUM TOJXONBI K OMPEIEICHUIO
CONepKaHUsI W TIOCTPOCHHUS TIpeAMeTa TMPEeayCMAaTPUBAIOT (OPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEUCTBUM, HMEIOIMX 0a30BO€ 3HAYEHUE IS
pPa3IUYHBIX BHJOB JIESITEIBHOCTH: pELICHUsI MpOOJieM, TOWCKa, aHaIW3a |
o0paboTku  wH(OpMaNKMH, HEOOXOAWMBIX JJII IPUOOPETCHHS  OIbITa
MPAKTUYECKON W HCCIEA0BATEIbCKON JEATEIBHOCTH, 3aHUMAIONICH Ba)KHOE
MECTO B IMO3HAHUU XUMUHU.



B mnpakTtuke mpemnojgaBaHus XMMUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK M HAa YPOBHE CpeaHEro ooOmero oOpa3oBaHUs, MpHU
ONpEJEICHUH COJIEPKATEIIbHON XapaKTEPUCTUKU LNl HM3ydyeHUs NIperMeTa
HalpaBJIEHUEM TEPBOCTENIEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XUMHUUYECKOM HAyKHM Kak oO0JIaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MAESATENbHOCTH YeJIOBeKa M KakK OJHOro W3
KOMIIOHEHTOB MHUpPOBOM KyJbTypbl. C METOAWYECKOW TOYKHM 3pPEHHUsI TaKOW
NOJXOJ K ONpPENENCHUI0 I1elell H3ydeHus TMpeaMeTa sBISETCS BIOJIHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUs TJIABHBIMHU IIEISIMU M3Y4YCHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBisItOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMUUYECKUX 3HAHUN KaK BaKHEUIIEH
COCTaBIIAIOIIEH €CTeCTBEHHO-HAaYyYHOM KapTHHBI MHpaA, B OCHOBE
KOTOPOM JIeKAT KIIOYEBbIE TMOHATHS, (yHIaAMEHTaJbHbIC 3aKOHBI H
TEOpPUH XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE UM TIOHUMAaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH X Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHue u pa3BUTHE TMPEJACTABICHUNH O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB M XUMHUYECKUX pEeaKIUi, HEOOXOTUMBIX JJIs
npuOOpeTeHusT yMEHUN OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHYECKUX SIBJICHUH, UMEIOLIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
MIOBCETHEBHOM JKU3HM;

e pa3BUTHE YMEHUH U CHOCOOOB  JIEATENBHOCTH, CBSI3aHHBIX C
HaOMOIeHNeM W OOBSCHEHHEM  XUMHUYECKOTO  DKCIIEPUMEHTa,
cOOJIF0ICHUEM TTPaBHII 0€30MMacHOr0 00paIeHusI C BENECTBAMM.

Hapsimy ¢ »TuMm, comepkarenbHas XapakTEepUCTHKa Ieled u 3aaad
M3Y4YEHHUs MpeAMEeTa B MPOrpaMMme MO XUMUU YTOUHEHA U CKOPPEKTHUPOBAaHA B
COOTBETCTBHM C HOBBIMH TPUOPUTETAMHU B CHUCTEME CpPEIHEro oOIIero
oOpazoBanus. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTHAETCA
MPEANOYTeHHE  TMPAKTUYECKOW  KOMIIOHEHTE  COJEepXaHusg  OOydeHus,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTEIbHON
OpraHu3allid, BIAJCIONIETO HE HAa00poM 3HaHWH, a QYHKIMOHAIBHOU
IPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHSIMU aKTUBHOTO MOJYYeHUS! 3HAHUN
Y IPUMEHEHUS UX B PEAbHOM JKU3HU JIJISl PEUIECHUS MPAKTUYECKUX 3a/1au.

B cBsa3u ¢ 3TUM mpu U3ydeHUU npeameTa «XHUMHUS» JOMUHUPYIOIIEE
3Ha4YeHUE TPUOOPETAIOT TaKKUE LIEJIH U 3a]]a4H, KaK:

aganTtauus oOydYarolmuxcs K YCIOBUSAM JHMHAMHUYHO Pa3BUBAIOLIETOCS
Mupa, (HOpMUPOBAHUE HWHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTHU, TOTOBOM K



caMo00Opa3oBaHUIO,  COTPYJAHHMYECTBY,  CaMOCTOSATEIBHOMY  IPHUHSITHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIIECTBAMHU U WX MIPUMCHCHHEM;

dopmupoBanue y OOYYaIOMIUXCS KIFOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIINIi), UMEIOINX YHHUBEPCAIbHOE 3HAYCHHWE ISl PA3TUYHBIX BHOB
NEeSTENbHOCTHU: PELICHHs TPOo0ieM, oKCKa, aHanu3a U 00pabOTKH UH(POPMALIHH,
HEOOXOAMMBIX JJIsi MPHOOPETEHUsSI OMbITa ACSITENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TO3HAHWW XUMHUHW, a TakXKe [JIs ONEHKHM C TO3UIUH
HKOJIOTUYECKON OE30MacCHOCTH XapakTepa BIHSHHS BEIIECTB U XUMHUYECKUX
IPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPUECKHUX
CrocoOHOCTEW O00yYalolUXCs: CIOCOOHOCTH CaMOCTOSITEIBLHO TMPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHUHU C >KM3HECHHBIMH TOTPEOHOCTSIMH,
UCTIOJIh30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHUU IS TIOWCKA U
aHamm3a y4eOHOW W  HAyYHO-TIONMYJSAPHOW HWHQPOpPMAIMH  XUMHUYECKOTO
coJlepKaHus;

GopMupoBaHWE U pasBUTHE Yy OOYYAIONIMXCS aACCOIMATUBHOTO W
JIOTUYECKOTO MBIIUICHUS, HaOII0aTeIbHOCTH, COOPAHHOCTH, AKKYypaTHOCTH,
KOTOphIE OCOOEHHO HEOOXOJWMBI, B YaCTHOCTHU, NpPHU IUIAHUPOBAHUH U
IPOBEJICHUN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOyd4aromuxcsi yOeXKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPABJICHHOCTH XMMHH, €€ BAXKHOW POJU B PEIICHUU TJIOOAIBHBIX MpPoOiIeM
PaIMOHAILHOTO MPUPOJIONOJIB30BAHUS, TOTIOJHEHHUS YHEPTETHUYECKUX PECYPCOB
U COXpaHEHUsl TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpe)KHOTO OTHOIIGHHUS K TPUPOJE ¢ CBOEMY 3/I0POBBIO, a TaKke
NPUOOPETEHUS OIbITa WCIOJB30BaHUS TMOJYYCHHBIX 3HAHUM I TPUHATHSA
IPaMOTHBIX PEIICHUN B CUTYaIUsX, CBA3AHHBIX C XUMUYECKUMH SIBJICHHUSIMHU.

B yueOHOM mnaHe cpegHero oOmiero oOpa3oBaHUS MpeIMET «XHUMUS»
0a30BOro ypoBHS BXOJUT B COCTaB MpeamMeTHOM obnactu «EcTtecTBeHHO-
HAyYHBIE TIPEIMETHI.

OO6miee yncno 4YacoB, OTBEACHHBIX I HM3yYEHUS XUMHUU, Ha 0a30BOM
YpOBHE cpeaHero obImero oopazoBanus, coctapiser 68 yacos: B 10 kimacce — 34
yaca (1 yac B Hememo), B 11 kmacce — 34 wyaca (1 wac B Hezneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIYYEHUH HOBBIX BELIECTB U MaTepuanoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuii A. M. bymiiepoBa, €€ OCHOBHbIE MOJOXKEHUA. CTpPyKTypHBbIE
(dopMyIbl opraHnndyeckux BemecTB. ['omomnorus, usomepus. XuMuueckas cBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuukanuu OpPraHUYECKUX  BEILIECTB.
HomenknaTypa oprannyeckux coeAMHeHUH (cucTeMaTrieckas) U TpUBUAIbHbIE
Ha3BaHUs BaXXHEHIIMX NPEACTaABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIHMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB [0 IMPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (TJ1aBlieHUe, 0OYyTJIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUH psAd. MeTraH W 3TaH —
POCTEHIIINE TPEACTABUTENN ATKAHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy 3aMElIEeHHs] UM TOPEHHUs), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPECTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUJpATAllUd, OKUCICHUS U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

ANKUHBI: CcOCTaB M OCOOEHHOCTH CTPOEHHs, T'OMOJIOTMYECKUH ps.
ALeTUIEH — TMPOCTEUINMN NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

Apensbl. benson: cocraB, cTpoenue, pu3nUecKue U XUMUYECKUE CBOWCTBA
(peakuuu raJoreHupoBaHUs U HUTPOBAHMS ), IOJyYEHUE U IPUMEHEHue. 1oyon:



cocmas, cmpoeHue, @Quauueckue U Xumuueckue ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuyenue u npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3b MEXAY YIVIEBOLOPOAAMM, IPUHAIICKALIUMU K
pa3JIMYHBIM KJIaccaM.

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBINA ra3 W MHOMYTHBIE
He(dTanble Ta3bl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepaboTku HedTH:
MEePEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), muponus. IIpoaykTsi
nepepaboTku HepTH, HX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
Kamennslii yrosib v mpoaAyKThl €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu IUIACTMACC, KaydyyKOB M PE3UHBI, KOJUIEKLIUU
«Hepte» n  «VYromp», MOAENIUPOBAaHHE MOJEKYJd  YIJIEBOAOPOJOB U
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
ATUJICHA U U3YyYECHUE €r0 CBOWCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHHI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOI'0 BEIIECTBA MUJIM MPOAYKTA PEAKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIINN).

Kuciopoaconep:kamue oprann4eckue coeIMHeHH

IIpenenbHble OAHOATOMHBIE CHOUPTBL. METaHON YW 3TaHOJ: CTPOCHMUE,
¢u3nyeckue U XMMUYECKHE CBOMCTBA (peakiuM C aKTUBHBIMU METAJUIAMH,
raJIOr€HOBOZIOPO/IAMH, TOpPEHHE), NPUMEHEHHE. BOIOpOIHBIE CBS3M MEXKIY

MOJIEKYyJIaMu CIUPTOB. JleHCTBUE MEeTaHOJIa U 9TaHOJIa HAa OPTaHU3M YEJIOBEKaA.

MHoOroaroMHbl€ CHHUPTHL. OTWICHIJIMKOJAb MW TJHUIEPUH: CTPOCHHUE,
bu3uvYeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTaJJIaMH, Ka4yeCTBEHHAasl Peakiusg Ha MHOTOATOMHBIE CIIUPTHI). [leiicTBUe Ha
OpraHu3M 4esoBeka. [[puMeHeHue riuiepruHa U 3TUICHTJIMKOJIS.

®deHoM: CTPOCHHME MOJICKYJIBI, (U3NYECKUEe W XUMHUYECKHE CBOMWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpneruibl U Kemowsl. DoOpManbIETUi, aleTAIbACTHI: CTPOCHUE,
dusznueckre 1 XUMHYECKHE CBOMCTBA (PEaKIMN OKUCICHUS U BOCCTAHOBJICHUS,
Ka4eCTBEHHBIE PEAKIIUH ), TIOJIyYeHHUE U MPUMEHECHHUE.

OIHOOCHOBHBIE TMpeACbHbIE KapOOHOBBIE KHCJIOTH. MypaBbUHAS U
YKCYCHAasl KUCJIOTBI: CTPOCHUE, (PU3UUECKIE U XUMHUECKHE CBOMCTBA (CBOMCTRA,
obmue Ui Kiacca KHUCIOT, peakmus dTepuukanuu), IMOIydYeHHEe U
npuMeHeHne. CTeaprHOBasi U OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTEIN BBICIITHUX
KapOOHOBBIX KHCIIOT. MpbIIa KakK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, HX
MOIOLIEE ICUCTBHUE.



Cnoxubpie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cnoxkubix 3¢pupoB. Kupsl. T'uaponus xkupoB. IlpuMeHeHue KHUPOB.
buonorunueckas poap KUpPOB.

VYrneBogel: cocraB, Kiaccudukanus —yrieBoaoB (MOHO-, JH- U
nonucaxapunbl). [roko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHUS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(Il), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman n nemnrono3a kak npupoaHbie nonumepsl. CTpoeHHE Kpaxmania u
nesutono3pl. dusnyeckne M XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIH3,
KaueCTBEHHAs PeaKIvs C HOJIOM).

DKCIEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBpALLICHUMN:
poBeicHUE, HAOJIOJCHUE W OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMHU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcusom meau(Il)), MHOroaTOMHBIX CIHUPTOB (B3aMMOJICHCTBUE TIIMIIEpUHA C
ruapokcugom Menu(Il)), anpaernnoB (OKUCIEHHWE aMMHMAYHBIM PACTBOPOM
okcuna cepebpa(l) m rumpoxcumom menu(Il), B3ammopaeilcTBHEe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnble 3agaun.

Borumucienust mo ypaBHEHUI0O XHMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WU MPOIYKTa PEAKIUU 10 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxkaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTIOTBI ~ Kak  amM(pOTepHbIE  OpraHWYECKUE  COCIMHEHHS.
®u3nuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benku kak mpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coeauHeHus. [lepBuunasi,
BTOpHYHAs W TPETUYHASI CTPYKTypa OENKOB. XHMMHUYECKHE CBONCTBa OEIIKOB:
TUIPOJIN3, ICHATYpallns, KaYeCTBEHHBIC PEaKIIMK Ha OEIKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUM:
HAOJIFOICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OEIIKOB
MU HArPEBaHUU, IBETHBIE PEAKIIUU OETIKOB.

BricokoMoOJIeKYJISIPHBbIE COeINHEHUSA

OCHOBHbIE TOHSTUS XHMHUHU  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHHI:
MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALUNH, CPEXHSS



MoneKkynspHass wmacca. OCHOBHBIE METOABl CHUHTE3d BBICOKOMOJIEKYISPHBIX
COCAMHEHUN — NTOJUMEPU3aLusA U MOJIUKOHICHCALIU.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUMN:
O3HaKOMJIEeHHME C oOpa3llaMM MPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzamusa MeXnpeaQMETHBIX CBS3€H IIPU  U3YYEHUM OPraHUYECKOU
xumu B 10 Krmacce oOCylIeCTBISIETCS 4Yepe3 HCIOJIb30BaHME KakK OOLIUX
€CTECTBEHHO-HAYYHBIX IOHATUN, TaK W IOHATUM, SBIAIOLIUXCS CUCTEMHBIMHU
JUISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSATHUS: SBJIECHUE, Hay4yHbId (akKT,
IUIN0TEe3a, 3aKOH, TEOpHWs, aHAIM3, CHUHTE3, KiIacCU(UKAIMs, MEePUOIUYHOCTD,
Ha0JII0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOJIETUPOBAHHUE.

®dusuka: Marepus, DOSHEpPrus, Macca, aTroM, DJJIEKTPOH, MOJEKYJa,
HSHEPreTUYECKU YpPOBEHb, BELIECTBO, TeJI0, O0BEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKHE BEJIMUMHBI U €IUHULIBI UX U3MEPEHHUS.

buonorusi: kierka, opranusMm, 6uocdepa, oOMEH BEUIECTB B OpraHU3Me,
(dorocuHTe3, OMOJOTMYECKH AKTHUBHbIE BellecTBa (OEJIKH, YIJIEBOABI, KHPHI,
dbepMeHTHI).

I'eorpa¢us: MuHepanbl, TOPHBIE TMOPOJbI, IOJIE3HBIE MCKOINAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHomorus: mnuUIEBble IPOMYKTBI, OCHOBBI PAallMOHAIBHOIO IMTaHUSA,
MOIOIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIpenapaThl, MaTepUallbl
U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUN 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPTeTUICCKUE YPOBHH, ITOTYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpAIUsi aTOMOB.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
sanementoB J[. WM. MenaeneeBa. CBs3b NEPUOAMYECKOTO 3aKOHA W
[Tepuonuueckoit cucrembl xumudeckux snemeHTtoB J[. WM. MengeneeBa c¢
COBPEMEHHOW TEOpHEH CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSs



CBOMCTB XHMHYECKHUX HJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB IO TpyNmaM M NEpUoAaM. 3JHAYCHHE MEPUOJAUYECKOTO 3aKOHA B
pPa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHIbl XWMHUYECKON CBA3U
(xoBaJIeHTHAsI HETOJIAPHAS U TOJISIpHAS, MIOHHAS, MeTajInueckas ). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMHUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akienTopHeii). BomoponHas cBsizb. BalleHTHOCTB. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEIIECTBA. [HUMBl  KPUCTAUIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanys  HEOpraHMYeCKMX  COCTUHCHHM. Homenknatypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPTraHMYECKUX BEIIECTB,
MPUHAJICKAIMNX K PA3JTUYHBIM KJIACCaM.

Xumudeckass peakinus. Knaccudukarus XUMHUYECKHX peakmuil B
HEOPraHUYECKON M OPraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPaHEHHMS U MPEBPALIECHUS SHEPTUHU MIPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lM4YHBIX (DAKTOPOB.
OOpatumble peakuuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
cocTostHuE Xumudeckoro pasHoBecus. [Ipunnun Jle Hlarense.

OnexrponuTuyeckas auccoruanusi. CuibHble W CiIa0ble DJIEKTPOJIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCasl, HEUTpaIbHas, IETOYHAs.

OKHUCIHUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

DKCIEpUMEHTAIIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX MPEBPALICHUM:
nemoHcTpanus Tabmun «llepuogudeckas cucTeMa XUMUYECKUX DJIEMEHTOB /.
N. MenpeneeBay, n3ydeHrue MOJeNIeH KPUCTATUTMUECKUX PEMIETOK, HAOII0IeHNe
M OIMCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUe
MIEPpOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTaIM3aTOpa, OIPEACIICHUE CpPEAbI
pPacTBOPOB BELIECTB C IIOMOLIBIO YHUBEPCAIBHOTO HWHAMKATOPA, PEaKLUUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
($aKkTOpOB Ha CKOPOCTh XUMHUECKON PEAKITUN.

Pacuérnbie 3anaum.

Pacu€éTtel 1no ypaBHEHMSM XUMHYECKHX pPEaKUHWi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C UCIOJIBb30BAHUEM ITOHATHUS «MaccoOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi Xumust



Hemeramnel. Ilosmoxxenune HemeraiuioB B llepuonnueckon cucreme
xumuyeckux sneMenToB J[. Y. MenpaeneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUSI HEMETAUIOB (Ha MpuMepe
KHCJIOpOJia, cephl, hochopa u yriaepoaa).

XHUMHUYECKHUE CBONCTBA BAXKHEUIIINX HEMETAIIIIOB (TaJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHS) U HUX  COEOUHEHHM  (OKCHUIOB,
KHCJIOPOJICOJIEPKAITUX KUCTOT, BOJAOPOAHBIX COSTUHEHUN ).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIJIOB U UX COCIMHEHHUIA.

Mertamisl. [Tonoxenne metaiioB B [lepuoauueckoit cucteMe XUMUYECKUX
sanementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O6mue guznueckue cBoiicTBa MetamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUIN Al HATPSI)KEHUN METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATpUM, KaJIui, KaJbLHi,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJIe30, MEJIb) U UX COSTUHCHUM.

OO61mume crocoObl Mmosy4eHust MeTauioB. [IpuMeHeHe MeTamuioB B ObITY U
TEXHHUKE.

DKCMEPUMEHTAIBHBIE METOJbl HM3y4YE€HHUS BEIIECTB M HUX MPEBpALLICHUM:
U3y4YeHHE KOJJIEKIUH «MeTabl U CIUIaBbl», 00pa30oB HEMETAIOB, PEIlIeHHe
HKCIIEPUMEHTAIBHBIX 3aj]lay, HaOJO/IEHHEe W OINMCAHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  ONBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJTIOMUHHS  C
pacTBOpaMy KHUCJIOT M IIEJIOYEeH, KauyeCTBEHHBbIE pEAKIWHW HA KAaTHUOHBI
METaJIJIOB).

Pacuérunle 3a1aun.

Pacuétpl Macchl BemecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU
OJIHO U3 BELIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponbs xuMum B oGecrieueHN SKOJOTHUECKOM, SHEPTEeTHICCKON M TTUIIEBON
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O Hay4YHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOWIMX HAYYHBIX MPUHIUIIAX MPOMBIIUIEHHOTO
MOJIy4YE€HUS] BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MATEPHANOB: BAXKHEHUIIHNE CTPOUTEIIBHBIE
Marepualbl, KOHCTPYKIIMOHHBbIE MaTepualbl, KpacKu, CTEKIO, KepamuKa,
MaTepualbl AJisl AIEKTPOHUKH, HAHOMATEpHUalbl, OpPraHUYECKHE U MUHEPAJIbHbBIC
yaoOpeHwus.



XUMUs ¥ 340pOBBE YEJIOBEKA: IIpaBUila HCIOJIB30BaHUS JICKAPCTBEHHBIX
IpenapaToB, IpaBuiaa O€30IaCHOIO MCIOJIB30BAHUSA IIPENapaToB OBITOBOM
XUMHUHU B IIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MeXNpeAMETHBIX CBs3ed TMpU U3y4YyeHUU oOuieil u
HEOPraHu4eckon xuMuu B 11 Kiacce OCylIECTBIIETCS YEPE3 HCIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK W TOHSATUH, SBISIOUIUXCS
CHUCTEMHBIMH JUISL OTJEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAy4YHbIN (DAKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HAOIIOACHHE,
JKCIIEpPUMEHT, MOJEIIUPOBAHNE, U3BMEPEHNUE, SIBIICHUE.

@dusuka: marepus, dHEPrus, Macca, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH,
WOH, H30TON, pPAJUOAKTUBHOCTb, MOJICKYJIAd, DHEPrEeTUYECKUH YpPOBEHb,
BEIIECTBO, TeNO0, OOBEM, AarperaTHoe COCTOSIHME BEIIECTBA, (PU3UUECKUE
BEJIMYUHBI U €UHULIBI UX U3MEPEHUSI, CKOPOCTb.

buonorusa: kierka, opraHusM, D3KocucTema, Ouocdepa, Makpo- WU
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpa¢us: MuHepasnbl, TOpPHBIE TOPOJbI, IOJIE3HBIE MCKOINAEMBIE,
TOIUIMBO, PECYPCHI.

Texnomorus: XUMUYeCcKast IIPOMBIIIJIEHHOCTb, MeETaJULyprus,
IIPOU3BOCTBO CTPOUTEIIBHBIX MaTepHUaloBs, CEIBCKOXO03MCTBEHHOE
IIPOU3BOJCTBO, [UIIEBast IIPOMBIIIIEHHOCTb, (dapmaneBTHYECKAS
IIPOMBIIJIEHHOCTD, POU3BOACTBO KOCMETUYECKUX MPENapaToB, IIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTepuaos, JIEKTPOHHAs IIPOMBILIIJIEHHOCTb,
HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMYHOCTHBIM,
METanpeIMeTHbIM UM TpeaMeTHbIM). HayuHo-meTogudeckoi OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIero
00pa3oBaHUs SABISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOIXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS TpeaMeTa «XHUMHs» Ha YPOBHE CPEHETrO
o01ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHUE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKONW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOTIPEIENEHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pa3BUTUE BHYTPEHHHUX YOEXKJACHUN JWYHOCTH Ha
OCHOBE KIIFOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIUXCsl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKaMH, MPUCYIIUMH LETOCTHON
CUCTEME XMMHUUYECKOT0 00pa30BaHMUs;

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

JIMYHOCTHBIE PE3YJAbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIHUTATEIBLHOM JIEATETPHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTAMU U UJIeallaMHi POCCUIMCKOTO IPakIaHCKOIr0 OOIIECTBA, IPUHITHIMU B
oO0IIecTBE HOpMaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TIPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOI'O CTAHOBIICHUS JIMYHOCTH
00yJaromuxcs.

JInuHOCTHBIE pPE3yNbTaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHPOBAHHOCTh OMBITA MO3HABATEILHOW M TPAKTUYECKON IEATEIHHOCTU
O0Oy4YaromMXCs MO peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaxaaHCKOrO BOCIIMTAHMS .



OCO3HAHUSI  OOYyYalOIIUMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MPABOIOPSIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPH CO3IaHUU
y4eOHBIX TPOCKTOB, PEIICHUH YYEOHBIX U MO3HABATEIIBHBIX 3a/1a4, BHIMIOJHEHUH
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 OOJACTH TECOPUM M MPAKTUUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PE3yJIbTaT
JUTMTENIBHBIX HAOIIOJEHUM, KPOIMOTIMBBIX SKCIEPUMEHTAIBHBIX IOHCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpEeca M T03HABATCIBHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e  UHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEJCHNUS;

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

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIMA HPAaBCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHHME IMOCJIEACTBUN 3THX
MOCTYIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbS:

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

coOmroieHnst mpaBui 0e30macHOro0 OOpaieHuss ¢ BEIeCTBaMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

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

OCO3HAHUSI  TOCJHEACTBUM W HENPUATHS  BPEIHBIX  MPUBBIUEK
(ynotpebeHust aJkorois, HAPKOTUKOB, KypeHUs1);



5) Tpy10BOro BOCIMTAHMS

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

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

UHTEpeca K MPaKTUUECKOMY H3Y4YEHUIO Tpodeccuil pa3iudyHoro poja, B
TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHUS K TPYIY, JIOJSM TpyJa U pe3ysibTartaM TPYAOBOU AEATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOH TpPaeKTOPUU
oOpasoBanus, Oyayuield npodeccuu u peaan3aiii COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB
U TOTpeOHOCTEeN 00IIECTBA;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMS:

AKOJIOTUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIO0AJTBLHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHKEHUN XUMHH IS
peuIeHns BOPOCOB PAallMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCHCTBHUM, NPUHOCIIIMX BpPEI OKpYXKaIoIIeH
IPUPOJHOMN Ccpejie, YMEHUSI MPOTHO3UPOBATh HEOIATONPHUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MIPEAIPUHUMAEMBIX JEHCTBUN U IPEAOTBPAILIATh UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBI€HHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B ITO3HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIBHOM
MpPaKTUKE, CHOCOOHOCTHU W YMEHHUSI AaKTHUBHO HPOTUBOCTOSATH HJIEOJOTUH
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUs crneuUKd XUMUU KaK HAyKH, OCO3HaHWUs €€ poJid B
(dbopMHUpPOBaHUYN PANMOHATHFHOTO HAYYHOTO MBIIIJICHUS, CO3MaHUH IIEITOCTHOTO
MpeACTaBIEHUs 00 OKPYKaIOIIEeM MUPE KaK O €UHCTBE MPUPOIbI U YEIOBEKA, B
MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW M PEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OOM 3HAYMMOCTH XUMHUHU [ COBPEMEHHOM
UMBWIK3ALUK: B €€ T'yMaHUCTUYECKOW HAMNpPaBICHHOCTH M BaXXHOW pOJIK B



CO3JJaHUM HOBOM 0a3bl MaTepUadbHOM KYJIbTYPhI, PEIICHUH TI00aTBHBIX
po0JieM YCTOWYMBOTO Pa3BUTHUSI YEIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W HDKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM  MEAMIIMHBI,
o0ecrieYeHU YCIOBUM YCIECIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOM KU3HU
Ka)kJ1I0TO YWiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHUS, HCMOJB3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TMOJydaeMble 3HAHHUS ISl aHaiW3a W OOBSCHEHUS SIBICHUM
OKPYKAIOIIEr0 MHpPA U MPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
00OCHOBaHHBIC 3aKJIFOYEHHS HA OCHOBE HAy4YHBIX (DAKTOB W HMMEIOIIUXCS
JTAHHBIX C LEJIbIO TTOTYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIB30BaTh XMMHUYECKUE 3HAHUS IS
pelieHus npooieM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPhIBHOMY OOpa30BaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHHMM IO XHUMHUU B
COOTBETCTBUH C KM3HCHHBIMH MOTPEOHOCTSIAMU;

uHTEpeca K  OCOOCHHOCTSM  Tpylda B  pa3iuM4HbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOr0 MpenMeTa «XHUMHS»
Ha YpOBHE CpeIHETo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauMMble s (GOPMHpPOBAHUS ~ MHUPOBO33PEHUS  OOyYarONIMXCs
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1IeHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HAaYYHOW KapTUHBI MHpa W CHEIU(PUKY METO/IOB
NO3HAHMS, KCIOJb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO,
SHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (PaKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEPCaJIbHbIE y4eOHbIE JEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneunBatronme (GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIETEHIIUN 00yJaroInXcs;

CHOCOOHOCTD oOy4Jaromuxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJbHbIC
y4eOHbIe TIeUCTBYS B TO3HABATEIHLHON M COIMATILHOM MPaKTHKE.



MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JICHCTBUSIMU.

OBjajeHne  yYHUBEPCAJIBHBIMH  Y4YeOHBIMH  NO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

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

OTIpeNeNIATh e JEATeTbHOCTH, 3ajlaBasi mapaMeTpbl U KPUTEPUU UX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJbTaThl JEATEIbHOCTH C IOCTaBJICHHBIMHU
CIISIMH;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHbIC NMPU3HAKK MMOHATHH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOIIME TTOHATHUS JI1 OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKICHUS (MHIAYKTUBHBIC, JI€NYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABJISATh 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
IpeJACTaBICHUS — XUMHYECKUN 3HAK (CHMBOJI) JIEMEHTa, XUMHUecKas GpopmyIa,
ypaBHEHHUE XUMHUYECKONW PEaKIMK — MPU PEIICHUH YICOHBIX MO3HABATEIIHHBIX H
MPAaKTUUYECKUX 3aj1a4, MPUMEHSITh HAa3BaHHBIE MOJCIbHBIC MPEICTABICHUS IS
BBISIBJICHHUSI XapaKTEPHBIX TMPU3HAKOB H3YYaeMbIX BEHIECTB U XUMHUYECKHX
pEaKIUH.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

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 U OCHOBHI JUISI (POPMHUPOBAHHS THIIOTE3BI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

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



XOOM  TIpOIecca, CAMOCTOATENBHO  IPOTHO3UPOBATH €r0  pPe3yJbTar,
dbopmynupoBaTb OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTHU
pEe3yIAbTATOB HCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

npuoOpeTaTth OMNBIT YYCHUYECKOW UCCIEAOBATEIBCKOW W IPOEKTHOM
NESATeNIbHOCTH, MPOSBISATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a7ad, NMPUMEHEHUIO Pa3IUYHBIX
METO/IOB MO3HAHUSI.

3) pabora ¢ nuapopMmaumeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYy4YHO-
NoMNyJiApHasi JIUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIPABOYHBIC MOCOOUS,
pecypcebl MHTEpHETA), aHATU3UPOBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U GOpM
peACTaBICHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTHBOPEUYUBOCTH;

dbopMyTUpPOBATH 3AMPOCHI M MPUMEHATH PA3TUYHBIC METObI MPU MOUCKE U
orbope uH(pOpMaIUK, HEOOXOIUMOW JJIsI BBITIOTHEHUS Y4YeOHBIX 3ajaad
OIPEAEIIEHHOIO TUIIA;

IPUOOPETATh OMBIT MCIOJIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CHCTEM;

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

UCIIOJIb30BaTh HAy4HBIA S3bIK B Ka4yeCTBE CpEIACTBAa MpuU padoTe ¢
XUMHYECKOW WHGOpMAIMeil: NMPUMEHATh MeXIpeaMeTHole ((usudyeckue wu
MaTeMaTHYEeCKHE) 3HaKU U CUMBOJIBI, (hOPMYJIbI, a00OpeBHUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh M MPEe0oOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpENICTBA
HaIJISIAHOCTH.

OBjajieHNe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMoil TEeMbl B XOJ€ Juaiora
W/WIU JUCKYCCUH, BBICKA3bIBaTh HACH, (HOPMYIUPOBATH CBOHM MPEITIOKCHHUS
OTHOCHUTEJIBHO BBINIOJHEHHSI IPEJIOKEHHOM 3a/1a4H;

BBICTYNATh C MPE3CHTAllMeN Pe3yJIbTaTOB MO3HABATEIBHOU NI€SITENBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEpPCTHUKAMHU IpU
BBIMIOJIHEHUM XMUMHUYECKOTO JSKCIEPUMEHTa, MPaKTUYEeCKOW paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYae€MbIX BEIECTB, peaiu3allii Y4€OHOrO MPOEKTa U
(dbopMynHpOBaTH BBHIBOABI MO pE3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MTyTEM
COTJIACOBAHMS TIO3UITNH B X0J1e 00CYK/ICHUSI 1 0OMEHA MHEHUSIMU.

OBJajieHNe YHMBEPCAJIbHBIMH PEryJISSTUBHBIMHU NeCTBUSIMM:



CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTEIbHOCTD, ONpelessis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEIaraéMblii aJIroputM JEHUCTBUU MpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBATEeNIbCKUX 3aJa4, BbIOMpaTh Haubosee
3¢ (pexTUBHBIN cnoco0 MX pelleHHs ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBIISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenmeTHbIe pe3ynabTaThl OCBOCHUA Kypca «OpraHudeckass XuMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHUW B TO3HAHUU SIBJICHUU
npupoabl, B (OPMUPOBAHMM MBIIUIEHUS U KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIMMOMW JUIsl PEIIEHUs MPAKTHUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IPUPOIHOM Cpeae;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHUYECKHM 3JIEMEHT, aToM, 3JEKTPOHHAas
o0oJl0YKa aToMa, MOJEKYyJa, BaJCHTHOCTb, JJIEKTPOOTPUIATEIHLHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpamniéHHas),
MOJIb, MOJISIpHas  Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
(GyHKIIMOHANIbHAS TPYIIIA, PAJAUKA, U30MEPHS, U30MEPhI, TOMOJIIOTUUECKUM PSI,
FOMOJIOTH, YTJIEBOAOPOJBI, KHCIOPOA M Aa30TCOACpXKAILUE COCIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXpPaHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAllMe B OCHOBE IIOHMMAaHUSA
MPUYUHHOCTH W CHUCTEMHOCTH XHMHYECKUX SBICHUH, (DaKToIOTHYECKHe
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MAaCHOM HCIOJb30BAaHUU
BOKHEHIITNX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATETHLHOCTH
YEJI0BEKa,;



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEpPHbIE MPU3HAKU MOHATHM,
YCTaHABIMBAaTh WX B3aWMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIWE MOHSITUA
[IpY ONKUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COCIMHECHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIH30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
dbopMyn OpPraHMYEeCKHMX BEIIECTB W YPaBHEHUM XHUMHUYECKUX pEaKIui,
M3TOTABJIMBATh MOJAEIN MOJIEKYJ OPTAaHUYECKUX BEIIECTB JJIs1 MILIFOCTPALIMU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAJIC)KHOCTh U3YUEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine coeJuHeHu (YrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpXkallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHMS), /1aBaTh MM Ha3BaHUS IO
cucremarnueckoit HomeHnkinatype (IUPAC), a Takke nmpuBOIUTH TPUBUATIBHbBIE
HA3BaHUS OTJEIBHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJICH,
ATUJICHTJIUKOJIb, TIIULEpUH, (eHOo, (opMaIbACTHI, alleTalbACTHI, MypaBbUHAs
KHUCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTEAPUHOBAs KHUCJIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENENSATh BUIbl XUMHYECKOW CBS3U B
OpraHWYECKUX COECTMHEHUAX (OJUHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJO0XKEHUS TEOPUU CTPOCHUS
opranudeckux BemecTB A. M. bytiepoBa nnsi oOBSICHEHHS 3aBHCHUMOCTHU
CBOMCTB BEILIECTB OT HX COCTaBa U CTPOEHHUS; 3aKOH COXPAaHEHUS MaccChl
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHE CBOWCTBA TUMHWYHBIX MPEICTABUTEICH pPa3IUYHBIX
KJIACCOB OPraHMYeCKUX BEIIECTB (METaH, 3TaH, STUJIEH, IPOIWICH, alleTHIICH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
TIIALEpUH, (EHOII, aleTalbIeTH ], MypaBbUHAS U YKCYCHasl KUCIOTHI, TIIOKO34,
KpaxMall,  LeJUII0JI03a,  aMHUHOYKCYCHas  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETHYECKYK0 CBA3b MEXKJAY HHUMHU YPaBHEHUSIMH COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIINI C UCTIOIh30BAaHUEM CTPYKTYPHBIX (HhOpMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapakTepu30BaTh VICTOYHHUKH
YTIEBOJAOPOTHOTO CHIPbS (HE(Th, TPHUPOIAHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepadoTKU U MPaKTHUECKOE TPUMEHEHHUE MTPOIYKTOB NMepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHIA TPOBOJUTH BBIYUCICHHS 1O XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiuu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HMCXOIHBIX
BEILIECTB WIH MPOAYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCHOJIb3YEMBIX B XUMUU NIPU U3YUYECHUH BEIIECTB
M XUMHYECKHX  SIBJIeHUH  (HaOMroJeHHe, U3MEpEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIE XUMHYECKHUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHMH  coOONOJaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IMpaBHIia
oOpallieHusl C BEIeCTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU T10 BBITIOJTHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIOJHATH XUMHUYECKHI
AKCIEpPUMEHT (TIpeBpallleHuss OpPraHWYeCKUX BEHIECTB MpPH HArpeBaHUU,
MOJIyYCHUE HDTUJIEHA W U3YyUYEHUE €ro CBOMCTB, KAayeCTBEHHbIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JEHATypalus OCJIKOB IpPU HAarpeBaHUH, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C IMPABWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHUH C BeIIeCTBAaMU M Ja0OpaTOPHBIM O00OpYJAOBaHUEM, MPEIACTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIepUMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peaKIuid U (OPMYIUPOBATH BBIBOJABI HA OCHOBE JTHX
pPE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHGOpPMAIINIO, TIOJyYaeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHpopmaruu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~yMEHHUW  COONIOAATh  TpaBWIa  DKOJIOTHYECKH
11eJIECO00pa3HOT0 TOBEEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPEEIEHHBIX OPraHUYECKUX
BEIECTB, MoHMMas cMmbich nokasarens [1JIK, moscHsITh Ha mpumepax crocoObl
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;

JUISL CIIETIBIX W CIA0OBHUASIIMX OOYYaroIIMXCA: YMEHHUE HCIOIb30BaTh
penbe(HO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpains mig  3anmcu
XUMHUYECKUX POPMYIL.

11 KVIACC



[IpeameTrHble pe3yibTaThl OCBOCHUS Kypca «OOmias U HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNU: O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XMMHUU B TO3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM sl PEIICHUS MPaAKTUYECKUX
3a/1a4 ¥ 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO U
IIPUPOIHOU CpeELE;

BJIQJICHUE CUCTEMOM XHMMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAIOIINe MOHATHS (XMMHUECKHH 3JIEMEHT, aTOM, M30ToII, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, WOH, MOJEKYJa, MOJb, MOJISAPHBIA OO0BEM,
BAJICHTHOCTb, D3JIEKTPOOTPUIATEIIBHOCTh, CTEMEHb OKHUCICHUSA, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS), KPUCTAITTNYECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAST JTUCCOLMALIUS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOW pEaKIMi, XMMUUYECKOEe PAaBHOBECHE); TEOPUU M 3aKOHBI (TEopHus
BJICKTPOJIMTHYECKON NUCCOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUs M MPEBpPALICHUS
SHEPIUM MPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOIUYECKHM S3BIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHUs, JIEKallMe B OCHOBE IOHUMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMMYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacHOM HCIOJIb30BaHUU
BAXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JESTEIHLHOCTH
YEJI0BEKa;

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

c(hOpMHUPOBAHHOCTh YMEHHI UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIHMKY IS
cocTaBlieHHs (QOpMyNI BEMIECTB M yPAaBHCHMA XWMHUYECKHX PEaKIIUM,
cucreMarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTZIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaeKUcIibli ra3, aMMHuakx,
raméHasi U3BeCTbh, HErall€Hasi U3BECTh, TUThEBAs COAA, MUPUT U JPYTHUE);

chOpPMHPOBAHHOCTh YMEHUN ONPENeNsATh BAJICHTHOCTb U CTENEHBb
OKHCJICHUSI XUMHUUYECKHUX JIEMEHTOB B COCJIMHEHHUSX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAsA, METAJJIMYECKasi, BOJOPOJHAs) B
COCOMHEHUAX, THI KPUCTALINYECKOW PEMETKM KOHKPETHOIO BEUIECTBA
(aTomHasi, MOJIEKYJISIpHAsl, HOHHASI, METAJUIMYECKas), XapaKTep CpeJlbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;



c(hopMUPOBAHHOCTH YMEHUU yCTaHABJIMBATh MPUHALIE)KHOCTh
HEOPraHUYECKUX BEIECTB MO HUX COCTaBY K OMpeAcTEHHOMY KiacCy/TpyIie
cOoeIMHEHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJUIbl, OKCHUJIbI, OCHOBAHUSI,
KHUCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHM PaCKphIBATh CMBICI MEPUOIAUYECKOTO 3aKOHA
. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U POTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHWMHMYECKUX »3JIeMEeHTOB 1—4 mnepuonoB llepuoamyeckoil cuctemsl
xuMudyeckux anementoB JI. M. MennesneeBa, UCMOIb3ys MOHATHS «S-, P-, -
AJIEKTPOHHbBIE opOuTammy, «QHEPTrEeTUUYECKHUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEIMHEHUM MO TepuojiaM U rpynmnam llepuoanueckoil CUCTEMbl XUMHYECKUX
anemeHToB JI. 1. MeHnneneena,;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB,
NOATBEPKJaTh CYIIECTBOBAHWE NEHETUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMM C MIOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIaCCU(DUITUPOBATh XUMHUYECKUE PEAKIIUH TI0
Pa3IMYHBIM MpU3HAKaM (YUCIY U COCTAaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
ety peakiuy, N3MEHEHUIO CTENIEHEeH OKUCICHUsI AJIEMEHTOB, 0OPaTUMOCTH
pEeaKIUM, YUYaCTUIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJISATh YPABHCHHUS PEAKIUN pazIMYHbBIX
TUTIOB, TIOJIHBIC W COKpaIlI€HHbIE YypaBHEHUS peaKIMidi HOHHOTrO OOMEHa,
YUYUTHIBAsA YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UIYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TOITBEPIKIAOIINE
Ka4eCTBCHHBIA COCTaB PA3JWYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  NYTEM  HWOHBI, MNPUCYTCTBYIOIIHE B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIECTB;

c(hOpMHUPOBAaHHOCTh yMEHHUM PACKpPHIBaTh CYIIHOCTb OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIUN TOCPEICTBOM COCTABICHUA 3JICKTPOHHOIO
OamaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PEaKIHH OT Pa3IMYHBIX (PAKTOPOB; XapakTep CMENICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JACHCTBUS (MIPUHITUTT
Jle llatenbe);

c(hopMHUPOBAaHHOCTh YMEHHUW XapaKTEepU30BaTh XHMHYECKHE IPOIIECCHI,
JIe)KaI[Me B OCHOBE MPOMBIIIEHHOTO MOJYYEeHUS CEPHOM KUCIOThI, aMMHUaKa, a



TaKke cOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS C UCIOJIB30BAHHEM
MOHSATHUS «MaccoBas J0Ji BEIECTBA B pacTBOPE», 00BEMHBIX OTHOILICHHH Ta30B
MpU XUMUYECKUX PpEaAKIHUAX, MacChl BelleCTBA WM O0BEMA Ta30B IO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3(p(eKTa peakiuyd Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJNIOAaTh  MpaBuia  MOJIH30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATh XUMHUYECKHM
AKCTIIEPUMEHT (pa3I0KeHHE IEPOKCHJIa BOJIOPO/Ia B MPUCYTCTBUU KaTaJIM3aTOPa,
OTIPENICNICHUE CpPEelIbl PAcTBOPOB BEIIECTB C IMOMOIIBI0 YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIuu, peakiui HOHHOr0 OOMEHAa, KauyeCTBEHHBIC PEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMam «Metanne» u «Hemeramne») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuud ¢
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOT0 IKCIEpUMEHTa B (hOpME 3allMCH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii U GOpMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATh XHUMHYECKYIO
uH(OpMaIIMIO, TOJYYaeMYH M3 pa3HbIX MCTOYHHUKOB (CpelIcTBa MacCOBOMU
KOMMYHUKalK, MHTEpHET U IpyTHX);

chOpMHPOBAHHOCT, YMEHUW  COONIOAATh MpaBWia  AKOJOTHYECKU
11eJIeCO00Pa3HOTO TIOBEACHHUS B OBITY W TPYJOBOM JAESITEIBHOCTH B LEAX
COXpaHEHHMsI CBOETO 3I0POBb M OKPYKAIOLIEH HNPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JEWUCTBUSI HA >KUBBIE OPraHU3MbI OMNPEACIIEHHBIX BELIECTB,
nmoHuMast cmbic  Tokazatens IIJIK, mosicHATP Ha npuMepax CIIOCOOBI
YMEHBILICHUS] W MPEJOTBPAllleHUs] UX BPEIHOrO0 BO3JEWUCTBUS HAa OPraHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCS C OTPAaHUYEHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAax MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;



JUISL CIIETIBIX W CJA0OBHUISIIIMX OOYYaIOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTemMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.
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[TonydyeHue CHHTETHYECKOTO
Kay4dyKa ¥ PE3UHbI

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHH PSII.
AleTHIIEH — MPOCTEUIIHI
MPEACTaBUTEb ATKUHOB




11

BrrunciieHus o ypaBHEHHIO
XUMHUYECKOUN peaKiuu

12

ApeHsl: OEH30J U TOTYOJI.
TOKCMYHOCTH apEHOB

13

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAJICKAIMNX K
pa3IMYHBIM KJIaccam

14

[IpupoHbIE HCTOYHHUKHU
YTJIEBOJIOPOJIOB: IPUPOIHBIN
ra3 v MOIyTHbIE HEPTSHbIE
rassl, HepTh ¥ MPOTYKTHI €€
nepepaboTKu

15

KontponpHas padoTa no
pasneny «YTIeBOI0POIbD)

16

[TpupoHBIE HCTOUHUKHU
YIJIEBOJOPOIOB: IPUPOIHBIH
ra3 ¥ MOIYTHBIC HEPTSIHbIC
ras3bl, HeTh ¥ MPOIYKTHI €€
nepepaboTKu




17

[IpenenpHbIE OTHOATOMHBIE
CIUPTHI: METAHOJ U 3TAHOJ.
Bopoponnas cBs3b

18

MHOroaroMHbI€ CIIUPTHI:
STUJICHTJIMKOJIb U TJINLEPUH

19

DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢buznyeckue 1 XuMu4ecKue
CBOWCTBA, IPUMEHEHNE

20

Anbrerunpl: GopMaibaerua
U aneTaibaerug. AlieToH

21

OHOOCHOBHEBIC ITPEICITEHBIC
KapOOHOBBIC KUCIIOTHI:
MypaBbHHAS U YKCYCHAs

22

[TpakTrueckast padota Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KUCIIOTBD»

23

CTeapI/IHOBaSI K OJICMHOBAas
KHCJIOTBI, KaK IIPEACTABUTCIIN
BBICIINX Kap60HOBBIX KHUCJIOT




24

MpEb1a KaK COJIM BBICIIIHAX
KapOOHOBBIX KUCIIOT, HX
MOIOIIlee NJEeUCTBUE

25

Cnoxwnble 3(upbI KaK
IIPOU3BO/IHbIE KAPOOHOBBIX
KUCHOT. ['UIpOIN3 CI0KHBIX

3¢upoB

26

KonTpossHas padbora no
paszneny
«Kucnmopoacoaepxaine
OpraHUYeCcKUue COeTMHEHUS/
Bcepoccuiickas npoBepoyHas
pabota

27

Kupsl: runponns,
MpUMEeHEeHHe, OHoIornuecKas
POJIb KUPOB

28

VrieBoabl: COCTaB,
knaccudukanus. Baxueinme
MPEACTABUTENH: TIIFOK03a,
bpykTo3a, caxaposa

29

KanMaJ'I U OCJIII0JI03a KaK
MMPUPOAHBIC TOJTMMEPBI

30

AMMWHBI: METHJIAMHH U
AHUJINH




31

AMWHOKHCIIOTHI KaK
amM(OTepHbIC OPraHNIECKUe
COCUHEHMS, X
OHOJIOrHYeCKOE 3HAUYCHHE.
ITentunel. beakn kak
TIPUPO/THBIE
BBICOKOMOJICKYJISIPHBIE
COEIUHEHMS

32

OCHOBHHe IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI

33

OO6mras xapakTepucTuKa
a30TCOEPKAIINX
OpPraHUYECKUX COCTUHECHHM /
Bcepocculickas npoBepoyHas
pabota

34

OcCHOBHBIC METOJbI CHHTE3a
BbICOKOMOJICKYJIAPHBIX
CO@,Z[I/IHCHI/Iﬁ. HHaCTMaCCH,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34




11 KJIACC

Ne
n/ Tema ypoka
n

KoaunuyecTBo 4acoB

Bcero

KoHuTtpous
HbIE
padoThI

IIpakTuye
CKHe
padoThI

Jara
usyue
HUS

DJIeKTPOHHbIE
uudposeie
oOpa3oBareJib
HbIe pecypchl

XUMHMYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYeCcKnX djeMeHToB 1. Y.
MeHneneeBa, UX CBA3b C

aTOMOB

COBPEMEHHOM TEOPHUEN CTPOCHUS

3aKOHOMEPHOCTH U3MEHEHHUS

Hux COCI[I/IHGHI/II‘/'I 110 I'pyIiriaM 1
nmepuoaam. 3HaucHMUE
INECPUOAUYICCKOI'O 3aKOHAa U

J.1. Menneneesa B pa3BUTUU
HayKu

CBOMCTB XMMHYECKUX SJIEMECHTOB U

CHUCTEMbI XUMHNYCCKHX JJICMCHTOB




Crtpoenue BemiecTBa. XuMUYECKast
CBA3b, ee BHUAbI; MEXaHU3MbI
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bopoponnas cBsi3b

BaneHTHOCTE.
DNEeKTPOOTPUIIATEIIEHOCTb.
Creneus okucieHns. Bemecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

HOHSITI/Ie (0] JII/ICHepCHI)IX CUcreMax.
I/ICTI/IHHI)Ie 1 KOJUIOUIHBIC
pactBOpbl. MaccoBas 101
BEIIlECTBA B pacTBOpE

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHMYECKUX COEIUHEHUH.
I'enernyeckas cBs3b
HEOPraHUYECKUX BEIECTB,
Pa3IMYHBIX KJIACCOB




Krnaccudukarnus XAMHUYECKUX
peaknuii B HEOPraHUYECKON 1
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUSI MacChl BELIECTB; 3aKOH
COXPAHEHHUS U IPEBPALCHUS
SHEPTUH MPU XUMUIECKUX
peaxkuusax

Cxkopocts peakiuu. O6paTumblie
peakuuu. XuMHUYECKOE PaBHOBECHE

10

[IpakTueckas padora Ne 1.
«BnusHue pa3nuyHbIX GaKTOpoB HA
CKOPOCTh XUMHYECKON peaKknnum»

11

DNEeKTPOTUTHUYECKAS TUCCOIHALIUSI.
[TonsiTue 0 BOgOPOIHOM
nokazatene (pH) pactBopa.
Peakiun noHHOTO OOMEHA.
I'uaponus opraHuYecKux u
HEOPraHUYECKUX BEIICCTB

12

OKHCIIUTEIIBHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.
[TonsaTue 06 3neKTpoH3Ee
pacIuIaBoOB U PaCTBOPOB COJICH

13

KonTtponpHas pabota no pazaeny
«Teopernyeckre OCHOBBI XUMHM»




14

Mertamipl, uX IOJIOKEHNE B
[Iepunoanueckoii cucreme
XUMUYECKuX deMeHToB 1. Y.
MenpeneeBa 1 0COOEHHOCTH
cTpoenus atoMoB. O01He
(u3nyeckue cBOCcTBa METaJIOB

15

CrutaBbl METAJIOB.
DNEKTPOXUMHUUECKUN Psifl
HaIpsHKEHUH METaJUIOB

16

XUMHUYEeCKIe CBOMCTBA BAXKHEHIIINX
METaJJIOB (HaTpHii, KaJuii,
KaJIbIIMK, MAarHAW, TFOMAHAN) U UX
COEIUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa,
MEIU U UX COETUHECHUHN

18

XUMHUYeCcKHe CBOMCTBA IIUHKA,
J)Kejle3a U UX COeIUHEHUN

19

[TpakTrueckas padota Ne 2.
"Pemenue skcriepuMeHTaIbHBIX
3a1a4 1o reme «Metauipi»"




20

HemeTamisl, nx IOJI0KEHHUE B
[Tepuonnueckoit cucreme
XUMUYECKUX deMeHToB 1. 1.
MeneneeBa 1 0COOCHHOCTHU
CTPOCHHS aTOMOB

21

®duznyeckne CBOWCTBa HEMETAJLIOB.
AnnoTponus HeMeTauIoB (Ha
pUMepe KUCIOPOia, CEPHI,
dbocdopa u yraeponaa)

22

XUMHUYeCcKre CBOMCTBA TaJ0TESHOB,
CEphI U UX COCTMHEHUI

23

XuMudecKre CBOMCTBA a30Ta,
dbocdopa u uX coeTMHCHUI

24

XHUMUYECKUE CBOMCTBA yriepoa,
KPEMHHUS U UX COCTUHEHUIM

25

[IpumeneHne BaxHEUIINX
HEMETAJJIOB U UX COCAMHEHUN

26

O00011IeHNE U CUCTEMATH3ALUSI
3HaHu# 1o TeMe «Hemeramas».
Beruunciienus o ypaBHEHUsIM
XUMHYECKUX PeaKIuii u
TEPMOXUMHUYECKHE PACUETHI




27

[Ipaktuyeckas padora Ne 3.
«PGHIGHI/IG BKCHepI/IMCHTaJII)HI)IX
3agad o reMe "Hemertauier'»

28

KonTponsnas pabora no remam
«Metamael» 1 «HeMeTaminy

29

HeopraHquCKHe H OPraHn4cCKuc
KHCJIOTHI. HeOpFaHI/I‘ICCKI/Ie n
OpPraHn4e€CKreC OCHOBAHHA

30

AMdoTepHbIe HEOPraHUYECKUE U
OpraHUYECKUE COCTMHEHUSI.
I'enernueckas CBA3b
HEOPraHUYECKHX U OPraHUYECKUX
BEIIECTB

31

Ponp xuMuu B o0ecieueHun
9KOJIOTUYECKOU, JHEPIreTUICCKON 1
MUIIEBON OE30TIaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[IpencraBnenus 06 oOmMX
HAYYHBIX TPUHITUITAX
MIPOMBIIIITIEHHOTO MOJTY4YeHUS
Ba)KHEHIINX BEIIECTB




Yenosek B MUpE BELIECTB U

33 1
MaTepHaIoB

34 XUMUS U 30pPOBBE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM 06p330BaTeJ'le0]71 NnmporpaMmmabIl

pe3yabTara cpeHero oouero o0pazoBaHusi
1 TeopeTnueckne OCHOBBI OPTraHUYECKON XUMHH
CpopMHUpPOBAHHOCTh MPEJACTABICHUNH O XWMHYECKOW COCTABIISIONIEH €CTeCTBEHHOHAYYHOU KapTHUHBI
11 MHpa, pOJIM XMMHUH B MMO3HAHUH SBJICHUHA NMPUPOJbI, B POPMUPOBAHUHU MBIIUICHUS U KYIbTYPbl JTUYHOCTH,

e¢ (QyHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN NJIsl PEIICHUs MPAKTUYECKUX 3ajad M SKOJIOTHYeCKU

000CHOBAaHHOTO OTHONICHUS K CBOEMY 370POBBIO U TIPUPOIHOM Cpeie




1.2

Bnagenue cucreMolt XMMMUECKUX 3HAHUMN, KOTOpasi BKJIIOUAET: OCHOBONOJIATAI0IIKE MOHATHS (MOJIeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAsl Macca,
MOJISIPHBIM  00BEM, YIJIEpOIHBIM CKesleT, (PYHKLIMOHAJIbHAs Tpylmna, pagukai, HU30Mepus, H30MEpHI,
TOMOJIOTHUECKUN P, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJA- U a30TCOJAEpIKaIlNe COEIUHEHUS,
OMOJIOTUYECKH aKTUBHbIE BellecTBa (YIJIeBObI, XKHUPbI, OEIKN), MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPHUH M 3aKOHBI (TEOpUs XMMHUYECKOTO CTPOEHUSI OPTraHHMYECKUX
BemectB A.M. bytiepoBa), 3akOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMUH, (PAKTOJOTUIECKHE CBEICHHS
O CBOMCTBax, COCTaBe, MOJYyYEeHHMH M O€30MaCHOM HCIOJIb30BAaHWU BaXHEUIIUX HEOPraHUYECKUX H

OpraHn4e€CKuX BEIICCTB B 6BITy n HpaKTH‘ICCKOfI JCATCIIBHOCTH YCJIOBCKA

1.3

ChopmupoBaHHOCTh YMEHMI BBIABIATH XapaKTepHbIE MPU3HAKWA MOHSATHM, YCTaHABIMBAaTh UX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TIOHATHUS TMPU OIHCAHMMU COCTaBa, CTPOCHUS H

IpeBpalIeHUI OPraHN4eCKUX COeTUHEHU I

1.4

c(OpMUPOBAHHOCTh YMEHUN HCIOIH30BATh XUMUYECKYIO CUMBOJIMKY JUISI COCTABIICHUSI MOJIEKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHO) POPMYT OPraHUYeCKUX BEIIECTB U YPABHEHUN XUMUYECKHX
peaxIuii, U3roTaBINBaTh MOJEIIN MOJIEKYJI OPTaHUYECKUX BEIECTB JJIs MILTIOCTPALUU UX XUMHYECKOTO U

IMPOCTPAHCTBECHHOT'O CTPOCHUA




ChopmupoBaHHOCTh YMEHUN yCTaHABIMBATH NMPUHAIICKHOCTh U3YUYECHHBIX OPTaHMYECKUX BEIIECTB IO

UX COCTaBy U CTPOCHMIO K OIpenenEHHOMY Kiaccy (Tpylnne) coeIuHeHUH (YriaeBoa0pobl, KUCIOPOI U

1.5
a30TCOJIEpKAIIE COEAMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUsS), JaBaTb UM Ha3BaHUA 11O
cucremaruueckoit Homenkiarype (IUPAC)
15 ChopmMupoBaHHOCTh YMEHMSI ONpPEAETATh BUJBl XUMHUYECKOW CBSI3M B OPraHMYECKUX COEIUHEHUSIX
(oMHapHBIE U KpaTHBIE)
ChopmMupoBaHHOCTh YMEHHUS MPUMEHATH: MOJOKEHUS TEOPUM CTPOCHUSI OpraHMYecKUX BemiecTB A.M.
1.6 byrnepoBa st 0OBsSICHEHHS 3aBUCMMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOCHMS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB
5 VYraesomopoasl.  Kucnmoponconepxkamue M a30TCOAEpIKAIIME  OPraHUYECKUE  COCAMHEHMS.
BricokoMoOneKynspHbIe COEANHEHUS
CchopMupOBaHHOCTh YMEHHHM NPUBOAUTH TPUBHMAIbHbIE Ha3BaHMs OTIEJbHBIX OPraHUYECKUX BEIECTB
51 (3TMNIEH, TNPONWIEH, AUETUJICH, STUJICHIJIMKOJb, INIMIEpUH, (eHosd, (GopMalbAeruj, aueTalblerun,

MypaBbUHas KHCJIOTA, YKCYCHas KHCJIOTA, OJICMHOBAsdA KHCJIOTA, CTCapHHOBasd KHCJIOTa, TIJIFOKO34,

(bpykTO3a, Kpaxmal, LeJUT0JI03a, TIULHH)




ChopmMupoBaHHOCTh YMEHHI XapaKTePU30BaTh COCTaB, CTPOCHHE, (PH3MUECKHe W XMMHUYECKHAE CBOMCTBA

TUITUYHBIX HpCHCTaBHTCHeﬁ Pa3JIMYHBIX KJIACCOB OPraHu4YC€CKUX BCIICCTB (MeTaH, 9TaH, OTUJICH,

2.2 NPOMWJICH, alleTwIeH, OyramueH-1,3, merunOyraaueH-1,3, O€H301, METaHOJ, 3TaHOJ, ITHUJICHTIHUKOIIb,
TJIALEPUH, (ESHOJ, aleTaibJerul, MypaBbHHAS M YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxmall, IeJUTI003a,
aMUHOYKCYCHasl KHCIIOTa)

ChopMupoBaHHOCTE  yMEHHUS  WUIFOCTPUPOBATh  I'€HETHUYSCKYHO  CBSI3b  MEXKJIY  THIHYHBIMHU

2.3 MPEJICTABUTEISIMA  PA3JIMYHBIX KJIACCOB OPraHMYECKHUX BEIICCTB YPABHCHHSIMH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (hopMyIT

54 CdopMHUpPOBaHHOCTH YMEHUS XapaKTEPU30BaTh HCTOYHUKH YTIIEBOJOPOJTHOTO CHIPhs (HE(Th, MPUPOTHBII
ras, yrojb), CliocoObl UX MepepaboTKH M MPAKTHYECKOE MPUMEHEHHE MPOTYKTOB IMepepadoTKH

3 Xumus u ku3Hb. Pacuérel
CdopmupoBaHHOCTh YMEHHMI BIaJeTh CUCTEMOW 3HaHUII 00 OCHOBHBIX METOJAaX HAYYHOTO IMO3HAHMS,

31 UCIIOJIb3YEMbIX B XUMHUU TMPH H3yYCHHH BELIECTB W XMUMHYECKUX SIBIICHUH (HaOdrofeHue, u3MepeHue,

OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC), HCIIOJIb30BATh CUCTCMHDBIC XUMHWUYCCKUC 3HAHWA OJIA IMPHUHATHA peH_IeHI/Iﬁ

B KOHKPCTHBIX JXU3HCHHBIX CUTYalUsIX, CBA3aHHbIX C BEIIECCTBAMUA U UX [IPUMCHCHUECM




3.2

CdhopmupoBaHHOCTE YMEHUH COOJIIOIATh MPaBHUIIA MOJIB30BAHUS XUMHUECKOHN MOCYA0N U TaO0PATOPHBIM
000pyIOBaHUEM, a TAKXE MpaBWIa OOpalIeHUs] C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMHU TIO

BBITIOJIHCHHIO na60paT0pme XUMHYCCKHUX OIIBITOB

3.3

ChopmupoBaHHOCTh yYMEHUHM IUIAHUPOBATH M BBINOJHATh XUMUYECKHI SKCIIEPUMEHT (MpeBpalleHus
OPraHWYECKHUX BEIECTB IIPU HArpPEBAHMM, IOJYyYECHHE 3THIICHA U MU3yYEHUE €r0 CBOWCTB, KAUECTBEHHBIE
peakiuu OpraHu4yecKUX BEIIECTB, J€HaTypauusl OENKOB IpPHU HarpeBaHWM, IIBETHbIE peakluu OEelKOB) B
COOTBETCTBUU C IMpaBWJIaMU TEXHUKU O€30MacCHOCTH IpHU OOpallleHHH C BEIIeCTBaMU M J1aOOPATOPHBIM
000py/IOBaHHEM; NPEJCTABISTh PE3yJAbTaThl XMMHUYECKOTO SKCIEpPUMEHTa B (opMe 3alliCH YpaBHEHHM

COOTBETCTBYIOIIIHUX peaKquI u q)OpMy.TIPIpOBaTI) BBIBOJIbI HA OCHOBEC 3THUX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTh YMEHHI MPOBOAMTH BBIYUCIEHUS 10 XUMHUYECKHM YypaBHEHHUSM (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIEeCTBA WJIH MPOAYKTa PEaKlUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY

OJIHOT'O M3 MCXOAHBIX BCIICCTB WM IIPOAYKTOB peaKum/I)

3.5

ChopmupoBaHHOCTh YMEHHI KPUTHUECKH aHAJIM3UPOBATH XUMHUYECKYI0 MH()OPMAIHUIO, MOTYy4aeMyIo U3

pa3HBIX UICTOYHHUKOB (CpeicTBa MaccoBoi uHGopMaIuu, cetb IHTEepHET U Ipyrue)




3.6

CdhopMHPOBaHHOCTH YMEHHUH COOMIONATH MTPABMIIA SKOJOTMUYECKHU 1[€JIECO00Pa3HOTrO MOBEJACHUS B OBITY U
TPYLOBOM JACATEIBHOCTH B LENSAX COXPAaHEHHsI CBOErO 3JI0POBbS M OKPYKAIOIIEW NPHUPOTHON Cpensl,
OCO3HABaTh OIIACHOCTb BO3JCHCTBHsA Ha >KMBBIE OPraHU3Mbl OIPEACIIEHHBIX OPraHUYECKHUX BEIECTB,
noHumasi cmbica nokazatens IIJIK (mpenenbHo momycTUMO# KOHIEHTpALMH), MOSICHATh HA MpHUMeEpax

CIIOCOOBI YMCHBUICHUSA U MTPEAOTBPpAICHUS UX BPEAHOTO BO3H€ﬁCTBHﬂ Ha OpraHus3M 4C€JI0BCKa

11 KJIACC

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemble mMpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl
cpeaHero oo1ero o0pa3oBaHus

1

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHUH




1.1

Bnagenue cucteMol XUMHUECKUX 3HAHUM, KOTOpasi BKIKOYAET: OCHOBOIOJIArAlOIIUE MOHATUS (XUMUYECKUI
ANIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aTtoMma, S-, p-, O-2NIEKTPOHHBIC OPOUTAINM aTOMOB, MOH, MOJICKYIIA,
BAJICHTHOCTD, 3JIEKTPOOTPULIATENBHOCTD, CTEIEHb OKHUCICHUS, XMMHYECKasl CBsI3b, MOJb, MOJIIpHAs Macca,
MOJIApHBI  O00BEM, KpUCTAJUIMYECKas pemIE€TKa, THUMbl XUMHYECKMX peakuuid  (OKUCIUTEIbHO-
BOCCTAHOBMTEJbHBIE, 3K30- U JHJIOTEPMHMUYECKHE, PEaKIMU HOHHOrO OOMEHa), pacTBOp, 3JIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JJEKTPOJIUTAYECKAs JUCCOLMALMUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKON
peakiuy, XUMHYECKOE€ paBHOBECUE); TEOPUH MU 3aKOHBI (TEOpHsl AIEKTPOJUTHUECKOW IHCCOLUAIINY,
[Tepnonmyeckuit 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJUYECCKHUI
A3bIK XUMHH, (DAKTOJIOTHYECKHE CBEJCHHUS O CBOWCTBAX, COCTaBE, MOJyY€HUN U OE30I1aCHOM HCIIOJIb30BaHUH

Ba)KHEHIIIMX HCOPraHN4eCKrX BEIIECTB B 6I>ITy u HpaKTH‘IeCKOfI JCATCIIbHOCTH YCJIOBEKA

1.2

ChopmMupoBaHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKKM M B3aUMOCBSI3b W3YUEHHBIX MOHSTHIM,
IPUMEHSITh COOTBETCTBYIOIIME MOHSATHS MPU ONMUCAHUM CTPOCHHUS U CBOMCTB HEOPraHHMUYECKUX BEIIECTB U
UX MPEBpallleHU; BBISBISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUN C TIOHATUSMHU U MPEACTABICHUSIMH JAPYTUX

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

Bnagenue OCHOBHBIMH MeETOHaMU HAaYYHOI'O0 TIO3HAHHA BCUICCTB U XHUMHYCCKHUX SIBJICHHUI (Ha6J'IIO)IeHI/IC,

HU3MCPCHUC, SOKCIICPUMCHT, MOI[GJ'II/IPOBaHI/IC)




ChopMupoBaHHOCTH YMEHHI OMPEACIATh BAICHTHOCTh U CTEIICHb OKUCICHHS XHMHYECKHUX JJICMCHTOB B

COCAMHCHUAX Pa3JIMYHOTO COCTaBa, BUI XUMHYCCKOM CBS3H (KOBaJIeHTHaH, HOHHAas, MCTaJlJIM4YCCKasd,

1.4
BOJOPOJHAs) B COCAMHEHHUAX, TUI KPUCTAJUIMYECKON peImETKM KOHKPETHOIO BellecTBa (aTOMHas,
MOJICKYJIIpHaA, HOHHAasd, MeTaJIJII/I‘ICCKaﬂ)

15 ChopmMupoBaHHOCTh YMEHHI OINpeAensTh XapakTep Cpeasl B BOJHBIX pacTBOpaXx HEOPraHWYECKUX
COEIMHEHU I
ChopmupoBaHHOCTh YMEHUSI KIacCU(PUIIMPOBATH XUMUYECKUE PEAKIIMU 110 PA3IMYHBIM IIPU3HAKAM (YUCITY

1.6 MW COCTaBY PEarupyrolIuX BEIIECTB, TEIUIOBOMY (M (EeKTy peakinH, HW3MCHCHHIO CTEIICHEH OKHCIICHHS
3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIaCTHIO KaTalnu3aTopa)

17 ChopmMupoBaHHOCTh YMEHUN COCTABIISTh YPABHEHUS PEaKLUUN Pa3IMUHBIX THIIOB, MOJIHBIE U COKPAIIEHHBIE
ypaBHEHUS peakiil HOHHOTO 0OMEHa, YUYUTHIBASI YCIOBUS, MPU KOTOPBIX 3TU PEAKIMH UIYT A0 KOHIIA
ChopmupoBaHHOCTh YMEHHI MPOBOAMTH PEAKIIUH, MOATBEPKAAIONINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX

1.8 HEOPraHMYECKUX BEUIECTB, PACIIO3HABATH OIBITHBIM IyTEM MOHBI, IPUCYTCTBYIOIME B BOAHBIX PAcTBOpax
HEOPraHMYECKUX BEILEeCTB

19 ChopmupoBaHHOCTH YMEHHH pacKpblBaTh CYIIHOCTb OKHCIHMTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIMiA

IMoCpeACTBOM COCTABJICHUSA IJICKTPOHHOTO OaraHca 3THX peaKI_II/Iﬁ




1.10

ChopmupoBaHHOCTE YMEHUU OOBSACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIHH OT Pa3IMYHBIX

(akxTopoB

1.11

ChopmupoBaHHOCTH YMEHUN OOBSACHATH XapaKTep CMEIIEHUSI XUMHUYECKOTO PABHOBECHUS B 3aBHCUMOCTH OT

BHelIHero Bo3aeicTBus (mpunuun Jle [aTensbe)

OO6m1ast 1 HeOpraHU4ecKass XUMHS

2.1

CdopMupoBaHHOCTH YMEHUW packpbiBaTh cMbicha [lepuogmueckoro 3akona JI.M. MenzgeneeBa u

JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIONIYI0, 00bSICHUTENbHYIO U TPOTHOCTUYECKYIO (DYHKIIUU

2.2

CdopMHpOBaHHOCTH YMEHHI XapaKTEPHU30BaTh JIEKTPOHHOE CTPOSHHE AaTOMOB XUMHUECKHX AJIEMEHTOB 1 —
4 nepuonoB [lepronuueckoit cucteMbl XuMU4Yeckux 3aeMeHToB .M. MeHnneneeBa, uCoab3ysa MOHATUS «S-
, P-, d-2IEKTpOHHBIC OPOWMTAIM», «IHEPIrETHUYCCKUE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH H3MCHECHHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB W UX COCIMHEHHI MO mepuojaM W rpymnmnam [lepuoaudeckoil cucTeMsl

xuMudeckux 3nementoB [[.M. Mengeneena

2.3

ChopmupoBaHHOCTh  yMEHHUW  XapakTepu3oBaTh  (ONMHMCHIBATh) OOIIME XUMHUYECKHE  CBOICTBa
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHE TI'€HETHUYECKOH CBS3U

MECKAY HCOPraHN4YCeCKUMHU BCUICCTBAMU C IIOMOIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOLIUX XUMHUYCCKUX peaKHI/Iﬁ




2.4

ChopmupoBaHHOCTH YMEHHI YCTaHABIMBATH MPUHAIIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB 110 UX COCTaBY K
omnpenenéHHoMy Kiaccy (Tpynmne) coeMHEHUH (MPOCThIe BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCHU/IBI,

OCHOBAaHUS, KUCJIOTBI, aM(pOTEpHbIE THIPOKCHUIbI, COJIN)

2.5

ChopmupoBaHHOCTh YMEHUN UCHOJIB30BaTh XUMUUECKYI0 CUMBOJIMKY JJIs1 COCTaBICHUS (POPMYJ BEIIECTB
U YpaBHEHMH XMMHYECKUX peakuuii, cucremarndeckyro HomeHkinarypy (IUPAC) u TtpuBHanbHbIE
Ha3BaHMsS OTAEJbHBIX HEOPraHMYECKUX BeIlecTB (YrapHbI ras, YIJIEKHCIBIM Tra3, aMMMak, raméHas

W3BECTb, HETallEHas U3BECTh, MUTHEBAsI COJAA, TUPUT U JIPYTHE)

2.6

ChopMHpOBAaHHOCT,  YMEHUH  XapaKTepu3oBaTh  (OMHCHIBaTH) OOIIME  XWMHYECKHE  CBOMCTBA
HEOPraHWYeCKUX BEUIECTB PA3JIMYHBIX KJIACCOB, IMOJTBEPXKIATh CYIIECTBOBAHWE TE€HETHYECKOW CBSI3U

MCKAY HCOPraHM4YCCKUMHU BEIICCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ




2.7

ChopMUpOBaHHOCTh YMEHHMI TUIAHUPOBATH M BBITIOJMHATH XUMHUYECKHH OKCIEPUMEHT (pa3lioKEeHHE
IEPOKCHJIA BOAOPOJA B IPUCYTCTBUU KAaTaIU3aTOPa, ONPEACICHUE CPEIBI PACTBOPOB BEIIECTB € MOMOLIBIO
YHHMBEPCAIbHOTO WHIUKATOpA, BIMSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peakluu,
peakuu HOHHOTO 0OMEHa, KaueCTBEHHbIE peakluu Ha cyib(aT-, KapOoHaT- U XJIOPHUI-aHUOHBI, HA KATUOH
aMMOHHMSI, pellieHrne SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMaM «Metamib» u «Hemeramiby) B COOTBETCTBUH C
MpaBUJIaMHM TEXHUKH O€30MacCHOCTU IpU OOpallleHuU C BEIIeCTBaMU U JIaOOPATOPHBIM 000PYAOBAHHUEM;
MIPE/ICTaBIATh PE3yAbTaThl XUMUYECKOTO SKCIEPUMEHTa B (pOpMe 3aIUCH ypaBHEHUN COOTBETCTBYIOIIMX

peaknuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB

2.8

CdopMHUpOBaHHOCTH YMEHUHN COOMIOAATH MpaBUjIa MOJIH30BAHUS XUMHYECKOW MOCYAONW M J1a00paToOpHBIM
o0opy/nOBaHHEM, a TakXe MpaBuiaa OOpalleHUs C BEUIECTBAMH B COOTBETCTBHH C HHCTPYKLIMSIMHU IO

BBIINTOJIHCHHUIO ﬂa6opaToprlx XUMHNUYECKHX OITIBITOB

2.9

ChopmupoBaHHOCTh yMEHUN  XapaKTepU30BaTh XUMHUYECKHE MPOIECCHl, JieXkKallue B OCHOBE
IPOMBIIIJICHHOTO MOJIY4€HHUsI CEPHOM KUCIOThI, aMMHaKa, a TaKkke cPOPMUPOBAHHOCTH MPECTaBICHUN 00

06IJ_[I/IX HAaYYHBIX IMPUHOUIIAX U S3KOJIOTHYICCKUX HpO6J'IeMaX XUMHUYCCKOI'0O IIpOU3BOJICTBA

XUMHS U KU3Hb. PacuéTtrl




ChopMUpOBaHHOCTH NPEACTABICHUN O XUMUYECKOM COCTABISIONIEH €CTECTBEHHOHAYYHON KapTHHBI MHpA,

pPOJIM XUMHH B MO3HAHWUU SIBJICHUH TPUPOJBI, B (JOPMUPOBAHUHM MBILIUICHUS M KYJIbTYpPBl JTHYHOCTH, €&

3.1
(yHKIMOHATBPHOH TPAMOTHOCTH, HEOOXOIUMOW ISl pEIICHUs MPAKTHYECKUX 3aJad U IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpeie

3.2 ChopmMupoBaHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 MH(GOPMAIMIO, MOJyYaeMyI0 U3
Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM KOMMYHHKAINH, ceTh IHTEepHET U Ipyrue)

23 CdopMHUpOBaHHOCTH YMEHHI COOJIOIaTh MPaBHJIa YKOJOTUUYECKH IIeJIECO00pa3HOTO TMOBEICHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEIISIX COXPAHEHHS CBOCTO 3JI0POBhS U OKPYKAOIIEH MPUPOTHON CPEIbl
Oco3HaBaTh OMACHOCTh BO3JCHCTBHS Ha >KHBBIE OPraHU3MbI ONpEACNEHHBIX BEIIECTB, MOHUMAs CMBICI

3.4 nokazarens [1JIK, mosicHATP Ha TpuMepax CIOCOObl YMEHBUICHHS WM TPEAOTBPAICHUS HX BPEIHOTO

BOS,Z[CP'ICTBI/ISI Ha OpraHusm 4C€JI0BCKa




3.5

ChopMUpOBaHHOCTh YMEHHUIH TPOBOJUTH BHIUMCICHHS C HCIOJIB30BAHUEM IMOHATHS «MAaccoBas OIS
BELIECTBA B PACTBOPE», OOBEMHBIX OTHOILLIEHUHN Ta30B MPU XMUMHUYECKUX PEaKLMAX, MAcChl BELECTBA WU
00BbEMa Tra3oB MO HM3BECTHOMY KOJHMYECTBY BEUIECTBA, MAacce WM O0BbEMY OIHOTO M3 YYacCTBYIOUIMX B
peakuuu BEUIeCTB, TEIUIOBOTO A(PQeKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHUS MAacChl BEIIECTB,

OpeBpaliCHud U COXpaHCHUA DOHEPTUU




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 TeopeTnueckue OCHOBBI OPraHUYECKON XUMHH
11 [IpenMeTt oprannyeckoi XUMUM: €€ BOSHUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B MOJYYECHUHU HOBBIX BEIIECTB U MAaTEPUAIIOB.
Teopust crpoeHust oprannyeckux coenuHenuid A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHUS
19 CrpykrypHble (OpMYNbl OpraHM4ecKHX BewlecTB. ['omomorusi, uzomepus. XHUMHUYECKash CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHApHBIE U KpaTHbIE cBs3U. [IpencraBienue o kiaccupukaluy OpraHuuecKruX BeIllecTB
13 Homenknarypa oprannyeckux cOeJMHeHHH (crucTeMaTudeckas) 1 TpUBHAJIbHbIE HA3BaHUS BaXKHEUIINX MPEICTaBUTENCH
KJIACCOB OPraHUYECKHUX BEILECTB
2 VIi1eBoa0po b
51 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psifl. MeTaH U 3TaH — MpOCTEHIINe NPEACTABUTENH aJIKaHOB: (PU3UUYECKUE

1 XUMHYECKHE CBOMCTBA (peaKI_II/II/I 3aMCIICHUA 1 rOpeHI/Iﬂ), HaxXO0KIACHUC B IIPpUPOAC, IOJTYUCHUC U IPUMCHCHUC




2.2

AJNKeHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUM pPsii. DTWIEH U NPONMIEH — MPOCTEHIINE NPEICTABUTENN AJIKEHOB!
¢u3nyeckne W XHMHYECKHE CBOWCTBA (peakiuy TUAPUPOBAHUS, TAJOTCHUPOBAHUS, TUApPATALMU, OKHUCICHHUS U

HOJ'H/IMepI/I?;aHI/II/I), MOJIYYCHUC U IIPUMCHCHHC

2.3

Ankaaguensl: OyramueH-1,3 u werwnOyragueH-1,3: cTpoeHue, BaKHEWIIME XUMHYECKHE CBOMCTBa (peaxius

nonuMepu3zaiun). [loryueHrne CHHTETHYECKOTO KaydyKa U Pe3UHbI

24

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTHYECKUH psill. ALETHIEH — MPOCTEUIINI NpeACTaBUTENb aJTKUHOB!
COCTaB, CTpoeHHe, (pU3MUeckre W XMMHUYECKHE CBOMCTBA (peakuuH THAPUPOBAHUS, TajJOreHUpPOBAHUS, THUApATAIHH,

TOpeHus), MOJIyYeHUE U PUMEHEHHE

2.5

Apensbl. benson: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKUE CBOMCTBA (peakiMy rajJoreHUpOBaHMs U HUTPOBAHUS),
MoJlyueHue | TmpuMeHeHue. Tolslyod: cocTaB, CTpoeHHE, (GHU3MYECKMe M XUMHYECKHE CBOICTBa (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYYeHHE M MpUMEHEeHHEe. TOKCHYHOCTh apeHoB. ['eHeTmdeckas CBSA3b MEXKIY

YriI€BOAOpOJaMU, IIPUHAMJICKAINMMHU K pa3JIMYHbIM KjiacCaM

2.6

[IpupoaHble UCTOYHHUKHU YTIIeBOa0poA0B. [Ipuponnslii ra3 u nmomytHsle HedTaHble Ta3bl. HedTh U €€ mpoucxosxeHue.
CrocoObl  mepepaOoTku HedTH: TEPEeroHka, KPEKUHT (TePMUYECKHM, KaTaluTHYeCKuii), mnupoiau3. [IpomayKTsl

nepepaboTku HepTH, UX TPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMEHHBIH yroyib U MPOIYKTHI €T0 MepepadoTKH

KI/ICJ'IOpOI[COI[ep)KaH_II/IC OpTraHU4Y€CKHUEC COCANHCHUA




[IpenenpHBIE OTHOATOMHBIE COUPTHL. METaHON M STAHONI: CTPOCHHE, (PU3NUECKHUE M XUMHUECKHE CBOWCTBA (PEaKIuu C

AKTUBHBIMH MeETaJUIaMH, TaJlOT€HOBOJIOPOJaMH, TOPEHHUE), MpUMEHEHHE. BoIopoaHbIe CBSI3M MEXIY MOJCKYJIaMU

3.1 cnupToB. JleiicTBHEe METaHOJIa ¥ STAHOJIa Ha OPraHu3M YelioBeka. MHOTr0aTOMHBIE CIUPTHI. DTUIICHTIIUKOJIb U TIUICPUH:
cTpoeHue, PU3NIecKue U XUMUUECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MIETOYHBIMU METa/NIaMH, KaueCTBEHHAs PEaKITus
Ha MHOTOATOMHBIE CIUPTHI). JlelicTBre Ha opraHu3M denoBeka. [I[puMeHeHne riniepuHa U STUIICHTITUKOIS

3.2 ®deHoJT: CTpOoeHHUE MOJIEKYIIBI, (PU3UYECKHEe U XUMUYeCcKre cBoMcTBa. TokcnuHOCTh eHOoNa. [Ipumenenue dhenona

33 Anpaerunbl U KeToHbL. DopMasibeTu, areTalbIerua: CTPOCHHE, (PU3NYECKHEe M XUMHYECKHE CBOWCTBA (peaKiuu
OKHCJICHHS U BOCCTAHOBJICHUSI, KAUECTBEHHbBIE PEAKIINH ), TOTYYECHHUE U IPUMEHEHUE
OAHOOCHOBHBIE Tpe/eNibHble KapOOHOBbIE KUCIOTHL. MypaBbuHAsi M YKCYCHas KHCIOTBI: CTpO€HHE, (U3MYecKHue u

3.4 XUMUYECKHE CBOMCTBA (CBOMCTBA, 00mIME IS Kiacca KUCIIOT, peakius ATepu(UKalUK), TOJTyICHHE U TPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KHUCIOTHl KaK NpPEICTaBUTENN BBICIIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe JeCTBHE

35 CrnosxxHble 3GUpbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['maponu3 cioxHbIX 3¢upos. Xupsl. ['maponus xupos.

[Ipumenenue xupoB. buonornyeckas pojib >KUPOB




VYrneBojpl: cocTas, Kilaccu(puKalys yriieBoJoB (MOHO-, TU- U HOJKUcaxapu/bl). [roko3a — npocTelinii MOHOCaxapu/:
OCOOCHHOCTH CTPOCHUSI MOJICKYJIbI, (PM3MYeCKHe W XMMHUYECKUE CBOMCTBa (B3amMmojelicTBue ¢ ruapokcuaoMm memu(Il),

OKHUCJICHHE aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l), BoccranoBIeHHE, OpPOKCHHE TIIFOKO3BI), HAXOXK/ICHUE B IIPUPOJIC,

3.6
npuMeHeHune, Ouosiormdeckass posib. DoTocuHTe3. DpyKTOo3a Kak H30MEp TIIIOKO3bl. Kpaxman W 1esutono3a Kak
MpUpoAHbIe oauMepbl. CTpoeHne Kpaxmalla U HeTioa03bl. Pu3nyeckue u XMMHUYECKUE CBOMCTBa Kpaxmana (TUIpOu3,
KauCCTBCHHAA pCaKkuus C I/IOJIOM)
4 A3oTcoepKale OpraHndeckie CoeqMHEHUS
41 AMUHOKHCIIOTHI KaK aM(bOTepHBIe OpraHn4eCKUC COCANHCHUA. du3nyeckue U XUMHYECKHEe CBOMCTBA aMHUHOKHCIIOT (Ha
npumepe raunuHa). buonornueckoe 3HaueHne aMUHOKUCIIOT. [lenTuab
4.9 benku kak mpUpoAHBIE BHICOKOMOJIEKYIISIpHbIE coeAuHeHus. [lepBuyHas, BTOpUYHasl U TPETUYHASI CTPYKTypa OENKOB.
XUMHYECKHE CBOMCTBA OENIKOB: THAPOJIN3, ACHATYpallusl, KaYeCTBEHHbIE peaKIIuU Ha OeIKu
5 BricokoMosIeKyIsipHbIE COSMHEHMUS
OCHOBHBIE TIOHATHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, CTEIECHb
5.1 MOJMMEPHU3ALUHU, CPEAHssl MOJIeKysipHas Macca. OCHOBHBIE METOJbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN —

noJimMepusanus U HOJUKOHACHCAI A




OKClepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEIECTB M WX IPEBpAIllEHUI: O3HAKOMJIEHHE C o0pa3uamMu NPUPOIHBIX U

5.2

HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KayuyKoB. [lomydeHne CHHTETHYECKOTO KayuyKa U PEe3UHBI
11 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Teopernueckue OCHOBLI XUMUU

XUMHYECKUH deMeHT. AToM. SIpo aToma, M30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHYeCKue YpOBHH, MOTYPOBHHU.

11 ATOMHBIE OpOHTANH, S-, P-, d-37eMenThI. OCOOEHHOCTH pacipeAeICHHs SIEKTPOHOB 110 OPOUTANIIM B aTOMaX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOH(MUTYpaIs aTOMOB
[Tepuonuueckuii 3akoH U Ilepuoanueckas cucrtema xumudeckux sneMmeHToB .M. MenzaeneeBa. CBsA3b NEPUOANIECKOTO

19 3akoHa U [lepuommueckoil cucteMbl Xxumuyeckux snemeHToB [[.M. MeHnaeneeBa ¢ COBpeMEHHON TEOpUEH CTpOEHUs
aTOMOB. 3aKOHOMEPHOCTH HW3MCHCHHS CBONCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX HUMHU IPOCTBIX W CIOYKHBIX
BEILIECTB I10 IpyNIaM U nepuoiaM. 3HaueHHe NePUOJUUYECKOro 3aKOHA B Pa3BUTUU HAYKU
Ctpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUIbI XMMUYECKON CBs3M (KOBAJIGHTHAsI HEIOJISPHAS M TOJIIpHAs, HOHHA,

1.3 MeTandeckasi). MIOHbI: KaTHOHBI U aHUOHBI. MeXxaHN3MbI 00pa30BaHMs KOBAJIEHTHON XUMUYECKOU CBsI3U (OOMEHHBIH U

JIOHOPHO-aKILENTOPHBINH). BonopoaHas cBsi3b




14

BanentHoctb. DiekTpooTpuniateabHOCTh. CTEreHb OKUCICHUS

BemectBa MOJEKYASpHOITO W HEMOJEKYISPHOTO CTPOEHMs. 3aKkOH IIOCTOSHCTBA COCTaBa BELECTBA. [HIIbI

15 KPUCTAJUTMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KpUCTauMdecko pemérku. [lonstue o
JTUCTIEPCHBIX cUcTeMax. VICTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBast 10JIsI BEIIECTBAa B PACTBOPE

1.6 Knaccudukanus HeopraHmaeckux coequHeHnii. Homenkinatypa HeopraHuuecKux BelecTB

17 Xumudeckas peaknus. Knaccudukamus XAMHUUYECKMX pEaKIMi B HEOPTaHUYECKOWM M OPraHMYEeCKOM XHMHH. 3aKOH
COXpaHEHUsI MACCHI BEIIECTB, 3aKOH COXPAHECHHUSI U MPEBPALLEHUS SHEPTUH NP XUMHUYECKUX PEAKIIMAX

1.8 CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

19 OOpatumbie peakiuu. XuUMU4Yeckoe paBHOBecue. DakTOphl, BIMSIONIME HA COCTOSHHE XHUMHUYECKOTO PAaBHOBECHS.
ITpunnun Jle Ilarense

110 DnexTponuTtrueckas auccouuanus. CunpHble U cialble AIeKTpoiauThl. Cpela BOAHBIX PAcTBOPOB BEIIECTB: KHUCIHAS,
HelTpanbHasi, nenoynas. Peakiuy noHHOTO 0OMeHa

111 OKHUCIIHMTETBHO-BOCCTAHOBUTEILHbIE PEAKIINU




Heoprannueckas xumus

Hemeramnel. Ilomoxxenne HemerawioB B llepuommueckoi cucreme xuMmuueckux diemeHToB JI.M. MenneneeBa u

2.1 OCOOCHHOCTH CTPOCHHUS aTOMOB. DPU3NYECKIE CBOWCTBA HEMETAIIOB. AJUTOTPOIIHSI HEMETAJIOB (HAa IPUMEpe KUCIOPo/Ia,
cepsl, pochopa u yriepoa)
XUMHYECKHE CBOICTBA Ba)KHEHIIMX HEMETAJIOB (raJlor€HOB, Cephl, a30Ta, ¢docdopa, yriaepola U KpPEMHHUS) U HUX

2.2 COeMHEHUN (OKCUAOB, KHUCIOPOJCOJEPKAIMX KHUCIOT, BOJOPOJAHBIX coenuHeHuil). IlpuMeHeHue BakHEHIINX
HEMETAJJIOB U UX COeTUHEHNI
Mertamnsl. [lonoxxenne metaioB B [lepuonnueckoit cucreme xummuaeckux smeMentoB JI.M. Menaeneea. OcoOGeHHOCTH

2.3 CTPOCHHS IJIEKTPOHHBIX 000JI04YeK aTroMOB MeTauioB. OOmue ¢usndeckue cBoicTBa MeTauioB. CIUiaBbl METaJUIOB.
DIIEKTPOXUMUYECKHUH P HAIPSHKEHUI METaJJIOB

54 XWMHUYECKHE CBOWCTBA BAXKHEUIIUX METAJUIOB (HATPHH, KA, KalbI[MH, MarHui, aJlfOMHHUHN, IIMHK, XPOM, JKEJe30,
Mellb) U ux coenHenui. O0uue cnocoOsl moyrydyeHus Metawio. [IpumeHeHre MeTamioB B ObITY U TEXHUKE

2.5 I'eneTndeckas CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAICKAIIMX K Pa3JIMYHbIM KJ1accaM

3 XuMUs U KHU3Hb
31 Ponp xumum B oOecreyeHHH SKOJIOTMYECKOW, SHEPreTHYeCKOW W MHIEeBOH 0e30MacHOCTH, Pa3BUTHU MEIHUIIMHBIL.

ITonsarue o HAaYYHBIX MCTOJAX MO3HAHUA BCIICCTB U XUMHUYCCKUX peaKHHﬁ




HpeILCTaBHeHI/Iﬂ 00 06HII/IX HAYYHBIX IMPUHOHUIIAX ITPOMBIINIJICHHOTO HOJYYCHHA BaYKHEHIITHX BCIIIECTB. YenoBek B MHPE

3.2 BEIIECTB M MAaTEPHAIOB: BAXKHEHIINE CTPOUTENIbHBIE MaTEpHaIbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepuaibl JJs JJIEKTPOHUKH, HAHOMaTepHallbl, OpraHU4eCKHe U MUHEpaIbHbIEe YIOOPEHUS
33 XuMHS U 3JI0pOBbE 4YEJIOBEKa: IIPaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIpernapaToB, MpaBuia 0e30MacHOro

HCII0JIBb30BaHM: IMperapaToB OBITOBOM XMMHH B HOBCCI[HCBHOI\/'I KU3HU




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

* Xumus. 10 knace. ['abpuensna O.C., Octpoymon N.I'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

* Xumus. 11 knacc. I'abpuensu O.C., Octpoymos WN.T'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

IMa6puensn O.C., Octpoymon N.I'., CnagkoB C.A.//Xumus.11 knacc ba3zoBsiit
ypoBeHb [IpocBemienue 2025

INa6puensna O.C., Octpoymon WU.I"., CnaakoB C.A.//Xumus.10 knacc bazosrii

ypoBeHb [IpocBemienue 2024

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

["a6puensa O.C., OctpoymoB WN.T'., Cnaakos C.A.//Xumus.11 xnacc ba3obiii
ypoBeHb [IpocBemenue 2025

INa6puensa O.C., Octpoymon WU.I"., CnankoB C.A.//Xumus.10 kinacc bazosrii
ypoBeHb IIpocsemienue 2024

Xumus. 10-11 kmaccsl. ba3oslit ypoBenb. Metoandeckoe nocodue. ®I'OC. U.
I'. Octpoymosga, O. C. I'abpuensHa

Xumust. Coopauk 3amad. 10-11 kmacchl. HOBBIN ®I'OC. Mapmanona I'.JL.



MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://prosv.ru/

https://resh.edu.ru/

https://www.edu.yar.ru/russian/cources/chem/

https://www.alhimik.ru/

him.1september.ru

https://college.ru/himiya/index.html
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