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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaepaiuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpEAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeaepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM ctaHgapre COO, ¢ yuérom KoHuenmuu mnpernojgaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHBIX OpraHuzanusix Poccuiickoi
denepauuy, peamu3yOIIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TnONOXKeHHW «CTparermm pasBUTHS BoOcOUTaHuA B Poccuiickoit
®depnepanuu Ha niepuos a0 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIeJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allK, SBISETCI HEOTHEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YelOBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peannsyercss xXuMuyeckoe o00Opa3zoBaHUE
oOyyJaromumxcsi Ha YPOBHE CpeHEro 00IIero 00pa3oBaHUs CPEACTBAMH yYEOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TOCTPOCHHE KOTOPOrO OINpENeNICHbl B
nporpaMme 10 XUMHUU € Y4ETOM CHeuu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efned MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABIEHUs 00 OKpY>KAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMCHCHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbIO MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlicHa Ha pEUICHUE
rII00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH U MPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEOoOXOOUMYI0 MM Uil  BBIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHUS
00pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannveckas xumus» u «OOmas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHUYECKOW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYECHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOopraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3y4YeHHI0O ydeOHOro marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENETEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeICcTaBlICHUd O cTpoeHuu BemlecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHMM IOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Tox HOBBIM yriaOoM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIei 10 0OBACHAIOMEH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMpOTeKaHusi jomnoyiHgercs B Kkypcax 10 um 11 xkimaccoB
AIIEMEHTaMH COJEPKAHMS, HMEIOIIMMHU KYJIbTYPOJOTUYECKH W NPHUKIAJTHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHS K IMPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yuyeOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS] OpPUEHTUPOBAHO  Ha
(dopmupoBaHre y OOy4YarOMIMXCSI MHPOBO33PEHUYECKOM OCHOBBI ISl OHUMAHUS
dunocockux uaeH, TaKMX KaK: MaTepUalbHOE €IMHCTBO HEOPraHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKUX MpoOieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4Jaroumxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJXOJbl K OIPEACIICHUIO
COllepKaHUs M TOCTPOEHUS TpeAMeTa MpeaycMaTpuBalOT (OopMUpOBaHUE
YHUBEpPCAJbHBIX Yy4eOHBIX JACHCTBMI, HMEIONMX 0a30Boe 3HAUYCHHE IJIs
pPa3MUYHBIX BHJIOB JICSITCIIBHOCTH: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa MPAKTUYECKOM
U HCCIIEOBATENIbCKON AEATENHbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU ONPEICICHUH
COJIEP>KATEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHYECKOM HAayKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHIO LENEH HU3YUYEHHUS
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3YYEHHS IPEIMETA
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuui, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHH YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OoJblleld CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOoco0aMu U
YMEHUSMH aKTHBHOTO INOJIyYEHHs 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISL peLIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBf3M ¢ 3TUM MpU U3y4yeHUU IMpeaMeTa «XUMHUS» JOMHUHUPYIOUIEE
3HaYEHHE MPUOOPETAIOT TaKUE LIETU U 3aJ]a4H, Kak:

ajanTtanus 00yJarommxcsl K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4yarOUMXCA  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pelIeHus mpoliieM, Morcka, aHajau3a U 00padoTku MHbOpMAaIIHH,
HEOOXOAUMBIX JUIsli TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAaEeT
BAJXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUY I MOUCKAa U aHalu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INPH IJIAHUPOBAHUM U NPOBEACHUH XHMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroumxcs YOSXKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBICHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B ydeOHOM maHe cpemHero ooOmiero oOpa3oBaHHsS TMPEAMET «XUMUS)
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOMN obsacTh «EcTecTBeHHO-HayUYHbIE
PEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIsl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPKAHUE OBYUYEHUA
10 KITACC
OPI'"AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omornorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accU(pUKaIMM OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME € 00pa3uaMy OpPraHWYeCKMX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILIEHUIO0 OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAd. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss M TOPEHHUs), HAXOXKACHWE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
NPOCTEUIINE TPEICTABUTENN QJIKEHOB: (U3MUYECKHME M XUMHUYECKHE CBOMICTBa
(peakuu TUAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyraguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MYECKHUE U
XMMHUYECKHUE CBOWCTBA (pEaKUUU TUAPUPOBAHUS, MaJOr€HUPOBAHUS, HApaTallH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, pU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NTOJYyYEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMuYeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCNEepUMEHTAIbHBIE METOJbl HM3YYCHHsS] BEIIECTB M WX IMpeBpallleHUil:
O3HAKOMJIEHME C 0Opa3lamMu IIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIIUH
«Hedpts» u  «Yromp», MoIEIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue M XHUMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOIa 1 3TaHOJIa Ha OPraHu3M YellOBeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

@deHoJ: CTpOCHHME MOJIEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anpnerunpl U kemouvl.  DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKalUu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEUCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrimeBomel:  cocTaB, KilacCHUKAIMSA  YriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHTe3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnnrono3a Kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX MPEBpALLEHUIl:
npoBeJcHUe, HAOMIOJCHNE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpokcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEJICHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKlMH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHu4ecKiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMyeckue coequHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpUYHAs W TpEeTUYHas CTPYKTypa OenkoB. XWUMHUYECKHE CBOICTBa OEIKOB:
THIPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINHN Ha OCIIKU.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMs BEIIECTB M MX IPEBpALLEHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIUs OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUy OCITKOB.

BbicoKoMoIeKYISIPHBIE COeTUHEHUS

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIS U MOJTUKOHECHCAIHS.

OKClepUMEHTANbHBIE METOABl H3Y4YEHHsI BEIIECTB M HMX MPEBpalllCHUM:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MeXIpEeIMETHBIX CBA3EH NPHU U3YUYEHUH OPTaHMYECKON XMMHHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHM, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU TSI OTIACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIaccu(uKaiys, MepruoIndHOCTh, HAOII0IeHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OdHEprus, Macca, aTroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOTO NUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepronnueckuit 3akoH U lleproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U [lepuoamyeckoid cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOKHBIX BEIECTB IO TPYIINaM H TEpUOaM.
3HaYeHue MepUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII U JIOHOPHO-
aKkuenTtopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJIPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BeIIECTB. [eHeTMyeckas CBA3b HEOPraHWYECKHUX BEILIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPAILICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peakliH, €€ 3aBUCUMOCTh OT pa3nudHbIX (pakTopoB. OOpaTUMbIe
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipuniun Jle [larense.

DnekTpoiauTuueckas nuccounanusi. CuibHbIe U ciaadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadiui «Ileprogudeckas cucrema XuMudeckux sjaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMUECKUX PEHIETOK, HaOJIoJACHUE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEAKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm.

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIH30BAHUEM IOHSATHUSI «MACCOBas
JIOJISI BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosmoxxenne HemetaiuioB B llepuomguueckoin  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETANIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yriepoma WU KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. [lonoxenne meramnoB B [leprognueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusznyeckne cBoricTBa MeTauioB. CIuiaBel METaJLIOB.
DNEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEWINMX METAUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
U3Y4YEHUE KOJUICKINH «MeTauibl U CIUIaBb», 00pa3lOB HEMETAIIOB, pPEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJIeHWEe W OIUCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0YeH, KaYECTBEHHbIE PEAKIIUU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BellecTBa MM 00bEMaA ra3oB IO W3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILLIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUYECKOU, YHEPTreTUUECKON U TMHUILECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXKHEHIINE CTPOUTEILHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
yAa0OpeHwus.

XuMHST U 3I0pOBBE YEJIOBEKA: MpPaBWUJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOTO UCIOIB30BaHUS MpenapaToB OBLITOBOM XUMHUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEeHUH OOmeH w
HEOpraHu4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYUYHbIX TMOHSATUH, TaK W TOHATUM, SBJISIOIIMXCA
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O [UKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.



duzuka: MaTepus, YHEPTUsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIEeTUUECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMHUUA
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaroMMHUCSL TMPOTPAaMM  CpPEIHEro OOLIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TpeIMETHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOy4YarolUMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOPMAMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEeccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaronmxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YyYaIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUWU YYEOHBIX M TO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJEIHIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYE€HBIX U MPAKTUKOB;

UHTEpeECa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOMU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHMSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHoro oOpalleHHs C BellecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYEK (YHMOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/a4y
COLIMaJIbHON HAapaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPyAa U PE3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpebHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUATIBHOM CPENBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWXKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUUECKHUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOU
MpaKkTUKe, CIOCOOHOCTM UM YMEHHUS aKTUBHO MPOTUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeuUKA XUMHUU KakK HayKd, OCO3HaHuUA €€ poju B
GbopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYKAIOIeM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  OCOOOW 3HAUMMOCTH XHUMHHM JUII  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX TMPOoOIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILLIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIEUEHHH YCIOBUMN
YCHENIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM JKM3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJlydyaeMble 3HAHUA I aHANIU3a U OOBSICHEHHS! SBJICHUN OKPY’KaIOIIEro MUpPa U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS IS
peleHust mpoOsieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHY U  CHOCOOHOCTM K  HENpPEepHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HaUMMble  JUIi  (OPMHPOBAHUS  MHPOBO33PEHHUSI  OOYy4YarOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHbIE) 00IeHayYHbIC TOHSATHUS, OTpakKaIoIue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayYHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HABaTEIbHbIC, KOMMYHHKATHUBHEIE,

PEryJISTUBHBIE), o0OecreynBaome (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYaroINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU MOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYecKmne JIeiCTBUS:

CaMOCTOSITeTbHO  (OPMYJIMpOBaTh W aKTyalIM3UpOBaTh  MpPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHUS H KPUTEpUH IS KIAcCU(HUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUUA CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEUICHUH Y4YeOHBIX IMO3HABATEIbHBIX M MPAKTUYECKHUX 3ajiad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKUunii;

dbopMyIUpPOBAThH MENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAaHUA W  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3ylbTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOICIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a]ay, MPUMEHCHHUIO Pa3IuYHbIX
METOJIOB TTO3HAHMSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAYy4dHO-
NONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPaBOYHBIE IOCOOuSs,
pecypebl HTEpHETa), aHanmM3upoBaTh WUH(MOPMAILMIO PA3IMYHBIX BUAOB U (PopM
MpECTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTE;



dbopMyIMpoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArPaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAy4yHBI A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATb MEXIpeAMeTHble ((u3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXJ1a€MOM TEMBI B XOJI€ uajora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHUS TO3UIUAN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBIMIOJTHEHUH YYE€OHBIX UM HCCIENOBATEeNIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYeHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHI DJIEMEHT, aToOM, JJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpallEHHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
paaukan, U30MepHUs, U30MEPbl, TOMOJIOTHUECKUHN pAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C()OPMUPOBAHHOCTh YMEHMI HCIOJB30BaTh XUMHUYECKYI0 CHUMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON)
dopMyJl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHaBIMBATh MPHUHAJICKHOCTh HM3yYEHHBIX
OPraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrJIeBOJOPOAbl, KHUCJIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), JaBaTh MM Ha3BaHUSA I10
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alEeTUJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblaerus, aueTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh yMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNMHEHUAX (OJMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa miis 0ObICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHONI, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUII0JI03a, aMUHOYKCYCHAasl KHCIIOTa), WUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbsi (He(pTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MEPEepadOTKU U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U JTabOpaTOpHBIM O0OpPYJOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBIITOJTHEHHUIO JTa0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATh XUMHUUYCCKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUuYECKUX
BEIECTB, JCHATypalusi OCIKOB MPU HArpEBaHWUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpamieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3almucH YpPaBHEHUH COOTBETCTBYIOIIMX
peakuuii u GOPMyYJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHWMHUUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBUja  DKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPTraHU3MBbI ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [1JIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKa;

JUIsi 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
pensedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKaIoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHUM SIBJICHUMN
npuponbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUsI IPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAUYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJIUTUYECKAST JTUCCOLMALMSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUN U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKA,;



c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
ONMHMCAHUH HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHHMM HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
cocTaBieHUs. (OpMyJ BELIECTB M YpPaBHEHUH XHMMHUYECKUX pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIbIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENISATh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh yMEHUMI yCTaHaBJIUBATh PUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIHIECTB MO HMX COCTaBY K ONpPEAEIEHHOMY Kiaccy/TpyIie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI MEPUOIUYECKOr0 3aKoHa [,
W. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKue YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XUMHMUYECKHX DJIEMEHTOB U MX COEIUHEHUN
o nepuoaaM u rpynnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEIHIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMs AJIEMEHTOB, 0OpaTUMOCTH
pEeaklnH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHUS PEAKIHMHA Pa3TUYHBIX
THUIIOB, TIOJTHBIE M COKpPALIEHHBIE YPABHEHHSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OpPMUPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUYECKHX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3auYHbIX (PaKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicteus (npuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IPU XUMHYECKUX PEAKIUAX, MACChl BEIIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUUu
BELIECTB, TEIJIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHM COOII0OaTh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO0 OJKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMyHUKaruu, UHTepHeT 1 ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  AKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIC OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00yJaronXxcsl ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMHYECKUX SIBICHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHX

dbopmyi.
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12 28.11
apeHoB
I'enetnyeckas CBS3b yIIIEBOJAOPOIOB

13 y P > 05.12
MPUHAJICKANTUX K Pa3IMYHbIM KJ1accaM

14 Kontponbnas padota no pasaeny 1512
«YTIeBOJOPOABD. '
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC 19.12
rassl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[TpupoHBIE HCTOYHUKH YIIIEBOJOPOJIOB:

16 IPUPOJHBIN ra3 U MOMyTHbIE He(PTIHbIE 26.12
ras3el, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpenensHBIC OJTHOATOMHBIC CITUPTHI:

17 P P 16.01
METaHOJI ¥ 3TaHo1. BogoponHas cBs3b
MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U

18 23.01
TIIALIEPUH

19 @deHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE 30,01
1 XUMHUYECKHE CBOMCTBA, TPUMEHEHUE '

20 Anpaeruapl: GopMaIbaeTHI U 06.02
areTanpaerun. AIeTod '
OMHOOCHOBHEIE TIPEIeNTbHBIE KAPOOHOBBIE

21 P P 13.02

KHCJIOTBI: MypaBbUHAsA U YKCyCHasd




22

23

24

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI».
Nucrpykrax no Th.

CTeapI/IHOBaﬂ H OJICMHOBAs1 KHUCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

MBpbLa Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NEHCTBHE

20.02

27.02

06.03

25

26

27

CrnoxHbie 3(hUpBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

Xupsl: runponus, npuMeHeHue,
OuoJIOTNYecKast POJIb KUPOB

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxueliue npecTaBuTeNnu: rir0Ko3a,
¢bpykTo3a, caxaposa

13.03

20.03

27.03

28

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

10.04

29

30

31

KonTtponbHast pabota no pazueny
«Kucnopoacoaepxaiire opraHuyeckue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

OO1ast xapakTepUCTHUKA a30TCOIePIKAITIX
OpPTraHUYECKUX COCTMHECHUM /
Bcepoccuiickas mpoBepouHas pabota

AMUWHBI: METHJIAMWH M aHUJIUH

17.04

24.04

08.05

32

AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpraHN4YeCKHUE COCTMHEHUS, NX

15.05




OHOJIOrMYECKOe 3HAUYECHHE. HCHTI/I,I[BI.

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

OCHOBHBIE TTIOHSATHSA XUMHHI

33 . 1 22.05
BBICOKOMOJIEKYJIAPHBIX COCTUHEHUH
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEIMHEHUM. 1 +22.05
[TnacTmaccel, kaydyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




ID 3028038 11 A KJIACC Xataamamkusia Hagexnaa OBaHecoBHA

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchbl

XUMUYECKUHU I€MEHT. ATOM. DJIEKTPOHHAs
KoHpuryparwus aromoB. UuctpykTax no Th.

01.09

[lepuonnueckuii 3akoH u Ilepuognueckas
cucTeMa XUMUYeCKux 3yemeHToB [I. 1.
MenieneeBa, UX CBs3b C COBPEMEHHOM
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHECHUS CBOMCTB
XUMUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 110
rpynmnam u nepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anementoB .. Meneneena B
Pa3BUTHH HAYKU

08.09

15.09

CrpoeHue BemecTBa. XUMU4ECKast CBsI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. Bogoponnas cBs3b

BajeHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJIIPHOTO W HEMOJICKYJISIPHOT'O
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 10111 BellleCTBa B pacTBOpC

22.09

29.09

06.10




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

CkopocTth peakuuu. OOpaTuMbIe PEaKIIUH.
XHWMHYECKOE PAaBHOBECHE

[IpakTuueckas padota Ne 1. «Bnusinue

pa3Iu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON peakinm»

13.10

20.10

10.11

17.11

11

DnekTponuTHyecKkas auccoruanus. [lonstue
0 BoJIOpoIHOM Tokazarene (PH) pactBopa.
Peaxiuu nonHoro oomena. I'muponus
OpPraHUYECKUX U HEOPTaHHMUECKUX BEIIECTB

24.11

12

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakmmu. [TousiTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

01.12

13

14

KonTponbHas pabota mo pazaeny
«Teopernueckre OCHOBbI XUMHUU»

Mertainnsl, ux nonoxkenue B [lepuoamueckoit
cUCTeMe XUMHUecKux 3nemeHToB J1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIOB

08.12

15.12




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHUN METaJUIOB

XUMHUYECKHAE CBOMCTBA BAXKHEHIIINX

METaJUIOB (HATpUH, KaJui, KaJablluii, MarHuH,
ATFOMUHHN) U UX COCTUHEHUN

22.12

29.12

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

12.01

18

19

20

XnMHYecKre CBOMCTBA IIMHKA, JKejle3a U UX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Metamne»". Uactpykrax o Th.

Hewmeramisl, UX 1OJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

19.01

26.01

02.02

21

®u3NYECKUE CBOMCTBA HEMETAIIIOB.
AJUTOTpOTINS. HEMETAJUIOB (Ha TIpUMepe
KHCIIopo/ia, cephl, hocdopa u yriepoaa)

09.02

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3ora, gocopa 1 ux
COCIMHEHU I

XHWMHYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
HUX COeOUHEHUN

16.02

02.03

16.03

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETUHEHUN

O0001IeHYE ¥ cUcTEMAaTH3aluUs 3HAHUI 1O

23.03

06.04




TeMe «Hemertayuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKLUi U
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 13.04
"Hemeranmnsl"»

08 KonrponsHas pabora o temam «MeTauiby 1 20.04
n «HemeTammsn

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1 2704
Heopranmueckue u opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOpPraHUYECKHE U
OpraHu4eckue coeuHeHus. | eHeTnueckas

30 1 04.05
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponb xuMum B o0ecriedeHIH 3KOIOTUIECKOH,

31 SHEPTeTHYECKOHN U MUIIEBOM 0€30MacHOCTH, 1 18.05
Pa3BUTHH MEIULIUHBI
[IpencraBienust 06 0OMKX HAYYHBIX

32 IIPUHLIMIIAX TPOMBILIUIEHHOTO MOTYYEHUS 1 +18.05
BaXHEUIIINX BEILECTB

33 YesnoBek B MUpE BEIIECTB U MaTEPHAJIOB 25.05

34 XUMUS U 310pOBBE UEIOBEKA +25.05

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEeMOro
pe3yJbTarTa

1

11

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeiHero o01ero odpasoBanusi

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

CpopMUpPOBAaHHOCTh TMPEJACTABICHUN O XMMHYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHMHUM B TIO3HAHUU
SBIIGHUWA TpUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU IS
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XUMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOISPHBIA OO0BEM, YIIEPOAHBIN CKETeT,
(byHKIMOHANBHAS ~ TPYIIIA, paaukan, HU30Mepus, HU30MEPHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBompl, KUpHI, OEJNKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranmueckux BemectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYECKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

ChopmMupoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHAaBIMBaThL  UX  B3aUMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME IIOHATHSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUIN

c(hOPMUPOBAHHOCTh YMEHHI HCIIONH30BATh XMMHUUYECKYI) CHMBOJIHKY
JUIE  COCTaBIICHHSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHUYCCKUX peaKqu/’I, HU3Tr0TaBJIMBATb MOJACIIN MOJICKYJI OPraHUYCCKUX
BCIICCTB IS WJUIIOCTPpAIMU HUX XUMHUYCCKOIO W MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  MPUHAIJICKHOCTh
M3YUYEHHBIX OPraHMYECKUX BEIIECTB IO UX COCTaBYy M CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CoequHeHHi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS), JaBaTh KM  Ha3BaHUS IO  CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMHpOBaHHOCTh  YMEHHUS MPUMEHATH: IOJOXKEHUS  TEOpUU
CTpoeHusi opraHudeckux seuiectB A.M. BytiepoBa ans oObscHeHUs
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHUA MACChI BCUICCTB

vr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHU. BI)ICOKOMOJICKY.H?IPHI)IG COCAMHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TpPUBHAIBHBIE HA3BAHUS
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STUJICHIJIMKOJb, TIUIEpUH, (eHod, (opManbaerua, aneTaibAerun,
MypaBbHHAsl KHCJIOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, LeJIs03a,

TJIALMH)

2.2

CdopmMHupoBaHHOCTh yYMEHHMH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MYecKne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPEJICTABUTEIEH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
MpOMNUJIeH, aneTuieH, OytamueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIHIEPUH, (EHOJI, aleTaTbIer I,
MypaBbHUHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IeUII0JI03a,

AMHWHOYKCYyCHasd KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKJIYy  TUIUYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHUX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (pOpMyT

2.4

CdopMupoBaHHOCTH YMEHUS XapakTepu3oBaTh HACTOYHUKHU
YTJIEBOJOPOAHOTO CBIPhs (He(PTh, MPUPOAHBIN Ta3, Yrojb), CIOCOOBI MX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE IPOIYyKTOB MepepadoTKU

XUMHUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHsA, UCIIOJIB3YCMbIX B XUMUU MIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOOJEHUE, HW3MEpEHHE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HMCIOIb30BaTh CUCTEMHBIC
XUMHYECKUE 3HAHUS JUIl MPUHATHAS PEUICHHH B KOHKPETHBIX

KHU3HCHHBIX CUTYyalusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMM COONIOAaTh TpaBUJa IOJB30BaHUS
XUMHYECKON mMocynoil u 1a00paTOpHBIM 00OpPYIOBaHHEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUI IUIAHUPOBATH U BBIMOJIHATH XUMUYECKUN
9KCHEPUMEHT (IIPEeBpALCHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €ro CBOMCTB, KAUECTBECHHBIEC PEAKLIUU
OpraHMYECKUX BEIIECTB, JeHAaTypauus O€JIKOB INpuU HarpeBaHHH,
LBETHbIE peaklMU OEJIKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0€30IIaCHOCTH TpH OOpallleHUH C BeLIeCTBaMU U J1abOpaTOpHBIM
000pyI0BaHUEM; [IPEACTABIIATH pe3yabTaThl XUMHUYECKOTO
SKCIepUMEeHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX

peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIhTaTOB

3.4

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO
13 UCXOJHBIX BELIECTB MU MPOIYKTOB PEAKIIUN)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HWH()OpMAIMIo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMHUpOBAaHHOCT, yMEHHUH COOJIO/IaTh TpaBUjiia AKOJOTHYECKH
1enecoo0pa3Horo MOBENEHUsT B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH IPUPOTHOU
Cpebl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS HAa JKHMBBIE OPTraHU3MBI
ornpeAeNéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMOM  KOHIIGHTpAllMW), TIOSICHATH Ha
IpUMEpax CIOCOObI YMEHBIIEHUS M IMPEeJOTBpAIlEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoll XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCJICHHs, XMMUYECKas CBA3b, MOJIb, MOJIIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTAIMYECKas pelEéTKka, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peaky HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
IEKTPOIIUTUYECKAs] ~ JUCCOLMALUSA, OKHUCIMUTENb, BOCCTAaHOBMTEID,
CKOPOCTb XMMHYECKOW pEaKLUH, XMMHUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJIUTHUYECKON aucconuanuu, [lepuogmueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (DPAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMH U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aMMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSMHA JIPYTUX

€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

13

14

Bnaz[eHHe OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUUYECKUX SIBICHUM (Ha6JlIO,Z[CHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MOIICJ'II/IpOBaHI/IC)

ChopMupoBaHHOCTh yMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XUMHUYECKUX DJJIEMEHTOB B COCIMHEHUAX PA3JIUYHOTO
COCTaBa, BHJ  XUMHUYECKOH CBs3M  (KOBAJIGHTHAs, HWOHHa,
MeTaJTn4ecKasi, BOAOPOIHAs) B COCAUHEHUSIX, TUI KPUCTATHUECKON
PEIETKH KOHKPETHOIO BEHIeCTBA (aTOMHAs, MOJIEKYJIIpHas, MOHHas,

MeTaJUTHIeCKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONPEAENATh XapaKTep CpeAbl B BOJHBIX

pacTBOpax HEOPTaHUIECKUX COCITMHEHUN

1.6

ChopmupoBaHHOCTh ~ yYMEHHUSI  KJIacCU(UUIUPOBATH  XUMUYECKHE
peaKkuuu Mo pa3IuyHbIM MpHU3HAKaM (YHCIy M COCTaBy pearupyronux

BEIIECTB, TemIOBOoMY J(h(]eKTy peakiuu, HW3MEHEHHUIO CTeleHel




OKHCIICHHS ~ JJIEMEHTOB,  OOpaTHMOCTH  PEaKIHH,  Y4YacCTHIO

KaTaJinu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIATH YpaBHEHHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBI  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX

PacTBOpAX HCOPraHUICCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMHupoBaHHOCTh YMEHMM pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH peakIiy OT Pa3INIHbIX (DaKTOPOB

ChopmupoBaHHOCTh yMEHHMI OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTU OT BHEIIIHETO BO3JICUCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUMUs

2.1

2.2

CpopMHUpOBaHHOCT YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.. MeHnpeneeBa u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIONIYI0, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIN

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonos Ilepronnueckoi
cuctemMbl xuMmMuudeckux siemeHToB J[.M. MeHneneeBa, uCIONb3ys
MOHATUSL  «S-, P-, O-2JEKTPOHHBIC OpPOUTAIN», «IHEPTETUUYCCKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB M MX COEIUHEHHMI MO NepuojaM W rpynmnam

[Tepuonnueckoit cucrembl XxuMudeckux 3iaeMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTAHUUYECKUX BELIECTB PA3INYHBIX KJIACCOB,
MOATBEPXKAATh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYECKUMH  BEIIeCTBAMM € IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEKHOCTh

HEOPraHMYECKUX BEUIECTB MO MX COCTaBY K OMNPENCIEHHOMY Kiaccy




(rpymnme) coenMHEeHU (IMPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/JIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BATh XUMUYECKYH) CHMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYNI BEIIECTB W YpPaBHEHUH XUMHUYECKUX
peaknuii, cuctematudeckyro HomeHkIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAllIEHash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

2.6

CdopmupoBaHHOCTh YMEHHUH XapaKTepU30BaTh (ONMUCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEIECTB PA3JIMYHbBIX KJIACCOB,
NOJTBEPXkaTh  CYLIECTBOBAHME  TI'EHETHYECKOM  CBA3M  MEXKIY
HEOpraHMYECKMMH  BEUIECTBAMM  C  [IOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
HKCHEPUMEHT (pa3oKeHUEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHH
KaTajlu3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHHMBEPCAJIBHOTO MHAMKATOpPA, BIMSHHUE pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMUMHYECKOM peaklMH, pPeaklud MOHHOTO OOMeHa,
KauecTBEHHbIE peakuu Ha Cyib(aT-, KapOOHAT- U XJIOpUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3aJady IO TeMaM
«Metamnb» u «HemeTamisn) B COOTBETCTBUU C MPAaBUIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHWH C BEUIeCTBAaMH U JIaOOpaTOpPHBIM
o0opyI0BaHUEM; [PEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
9KCHEpUMEHTa B (OpMe 3alucHl YpaBHEHHH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ )51 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, yYMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKON TOCY/I0OM W J1abopaTopHBIM OOOpYJOBaHUEM, a TaKkKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUHI XapAKTEPU30BATh XAMUYECKHE
MPOLECCHI, JIEkKAIUE B OCHOBE INMPOMBILUIEHHOIO MOJYYEHUS CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMUX HAy4YHBIX TMPUHIUIAX W  OKOJOTUYECKHX  MpodiieMax

XUMHYECCKOI'O IMTPOMU3BOJACTBA

XUMHA U KU3Hb. PacuéThl

3.1

CpopMHUPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISFOIICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, pPOJIM XUMHU B TO3HAHUU




3.2

3.3

SABIICHUA TPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAMMOHW Jyis
pelleHrs NPAaKTHUUECKHUX 3aJad U IKOJOTMYECKH OOOCHOBAHHOIO

OTHOIIECHUS K CBOEMY 3/I0POBBIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHHUU KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIMio, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHUKaIUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MpaBUia SKOJIOTUYECKHU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOH JAEATENBHOCTH B
LESIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpeIeIEHHBIX BEIleCTB, NoHUMas cMblc nokasarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHUHI [IPOBOJUTH BBIYUCIIEHUS c
WCTIOJIb30BAHUEM TIOHSTHS «MAaccoBas IOl BEIIECTBA B PAaCTBOPE,
OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKUX PEAKIUIX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WIH O0bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIMH BEIICCTB,
TerI0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCILICCTB, ITPEBPAIICHUA U COXPAaHCHUA SHEPTHUU



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHUYEeCKOW XUMHUU

11

1.2

1.3

[Ipenmer opraHn4eckOM XMMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MarepuaioB. Teopusi CTPOCHUS OPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHUS

CrtpykTypHble (OpMysbl OpraHMYeCKHX BemlecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cs3u. [IpencraBienne o KiaccuGUKAIUN OPraHUICCKUX BEIIECTB
Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThyeckas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
MPE/ICTAaBUTENIN aJIKaHOB: (U3MUECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XXJACHUC B IPUPOAL, ITOJTYUYCHNUEC U IIPUMCHCHUC

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraguen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeiue
XUMHYECKHEe CBOMCTBA (peakuusi noiaumepusanun). [lomydyenne cuHTETHUECKOTO

KaydyKa U Pe3HHbI

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psll. AIECTHICH —
MPOCTEHIINI TPEICTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMUYECKHUE CBOMCTBA (peaKIMu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THIpATAIUH,

TOpEeHHsl), OJy4YeHHE U IPUMEHEHUE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakiuy raJoreHupoBaHMs U HUTPOBaHMsI), IOJTy4YeHUE U mpuMeHeHue. Tomyoor:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHUYECKHE CBOMCTBAa  (peakuuu
TraJIOrCHUPOBAHUA U HI/ITpOBaHI/IH), MOJIy4YCHUC W IMPUMCHCHHC. ToxcHYHOCTH
apeHoB. ['eHeTHuecKas CBs3b MEXAy YINIEBOJOPOJAMHM, NPUHAMISKAIUMU K

Pa3InYHBIM Ki1acCcaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPOA0B. [IpupoaHblii ra3 u nonyTHble HEPTIHBIE




3.1

ra3el. Hedtp u €€ mpoucxoxaenune. CriocoObl mepepadoTKu HEPTH: MEePETOHKA,
KPEKUHT (TePMHUYECKUH, KaTanuTU4eckuid), muponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITY. KaMmMeHHbI yroiap u

MIPOJYKTHI €ro nepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHbIC OTHOATOMHBIE CIUPTHL. METaHOJ M ATAHOJI: CTPOCHUE, HU3HUECKUE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBEIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMH, TOpPEHUE), IMPUMEHEHHUE. BoJOpOoJHbIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHOJia U 3TaHOJa Ha OPraHU3M 4YeJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIIUIEPHH: CTPOCHHE, (DU3NIECKHUE U
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsi peakilusi Ha MHOTOATOMHBIE CNHPTHI). JleiicTBME HaA OpraHusm

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

@DeHOT: CTPOCHHWE MOJICKYJbI, (U3WYECKHEe W XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpenona

3.3

3.4

3.5

3.6

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, GU3HICCKUE H
XUMHYECKHE CBOMCTBA (PEaKIMH OKUCICHHUS U BOCCTAHOBIICHUS, KaUECTBEHHBIE

peaxkuun), noJy4eHrue u NpuMeHeHne

OHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHMCIOTH. MypaBbUHas W YKCyCHas
KHCIIOTBI: CTPOEHHE, (PU3HUecKre U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHEe U IpPHUMEHEHHeE.
CreapuHOBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIIIHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JeficTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢pupoB. Kupsl. ['maponus xupoB. Ilpumenenue xupoB. buonoruueckas poiib
KUPOB

VYrneBonpl: cocTaB, KiaccHUpUKAIMSA YIIeBOAOB (MOHO-, AU- U TOJIHCAXaPHUIBI).
I'moko3a — mpocredmmii MOHOcCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3MuecKre 1 XMMUYECKUE CBOMCTBA (B3auMojeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
Opo’KeHHE TIIOKO3bI), HAXOXKJEHHE B INPUPOJE, NPUMEHEHHEe, Ouojormyeckas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIOKO3bl. KpaxMan u memirono3a Kak
pUpoAHble NoiauMepbl. CTpoeHHE KpaxMmala M LEeUI0J03bl. Puznyeckue u

XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOJIN3, KAUeCTBEHHAs PEAKIMS C HOI0M)

A3oTcoepkalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuvecKkue coeauHeHus. Pu3nuecKkue u

XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpumMepe riuiuHa). buonorumueckoe




4.2

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl
benkn Kkak DOpUpPONHBIE BBICOKOMOJEKYJISIpHBIE coeluHeHusA. IlepBuuHas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OeNKOB. XHWMHYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, ACHATYpalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicokOMONEKyYJIIIpHBIE COEMHEHMS

5.1

5.2

OCHOBHBIE TIOHATHUSI XUMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOTUMEPU3ALINH, CPEIHSSI MOJICKYIIpHAast
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COEOUHEHHH —

moJIMmMepur3alvAa U NOJUKOHICHCAI A

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BELIECTB W HX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,

Kay41yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHLbL

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

13

XUMHUYECKUH dJIeMeHT. ATOM. SIapo aToma, W30TOMBI. DJIEKTPOHHAS 00OJIOUKa.
DHepreTUYeckre ypOBHHU, MOAYPOBHU. ATOMHBbIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpe/eNieHns dJIEKTPOHOB M0 OPOUTANSAM B aTOMax JIEMEHTOB

TNEPBLIX tIeT]i»IpéX MepruoaoB. QHCKTpOHHa}I KOH(I)I/IpraI_II/ISI aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux sneMenTos J1.1.
MenaeneeBa. CBsA3p mnepuoguveckoro 3akoHa u Ilepuogmueckoil cucTeMbl
xuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEUIECTB MO TPYIIaM U TMEePHOJaM.

3HaueHHUE MNEPUOANYCCKOIr0 3aKOHA B pa3BUTHU HAYKH

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHABl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTauimdeckas). oHbI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b

14

BanenTHoCTb. DnekTpooTpuaTeNbHOCTh. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMICTBa
BEUICCTB OT THUNA KpUCTAUIMYECKOW pemerku. IloHsTHe O AMCIEpCHBIX

cucremax. McTtuHHBIE U KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JId BEUIECTBA B




1.6

1.7

pactBope
Kiaccudukanms HeopraHum4ecKux coenHeHnit. HoMeHkiiaTypa HeopraHum4ecKux
BEILIECTB
Xumuueckas peakuus. Krnaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXpPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXpaHCHUA U IMPEBPALICHUA SHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CKopocCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOparumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIOLNIME HA

COCTOSIHHME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

1.11

2.1

2.2

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanms. CunpHple U ciiabble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCIICCTB: KUCJIasd, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBAa HEMETAJUIOB. AJIOTPONHSI HEMETAJUIOB (Ha IpUMeEpe KUCIOPO/a, CEpHl,
docdopa u yrnepona)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHOB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOACO/ICPKAINX ~ KUCIOT, BOJOPOJHBIX coenuHeHwit). [IpuMeneHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne meramwioB B Ilepuogudeckod cucTEME XMMHYECKUX
anemeHToB J[.. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoOB MeTasuioB. Ob6ume ¢puznyeckre cBoUcTBa MeTauioB. CIIIaBbl METAJJIOB.

DNEeKTPOXUMHUYECKUH Psi/l HANPSYKEHUHA METAJUIOB
XUMHUYECKUE CBOMCTBA BAXHEUIIMX METAJJIOB (HATpHUil, Kajaui, KaJlbLUM,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJie30, MeIb) U WX coeauHeHuid. OOmme

CHOCOObI MOTy4YeHHs] MeTaUIOB. [IpruMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1acCcaM

XUMUS U )KU3HDb

3.1

Pons xumMum B oOecredeHUH SKOJOTHUYECKOW, SHEPTeTHYECKOW W THIIEBOU
6€3OHaCHOCTI/I, paBBI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (6] Hay‘-IHBIX METOAax ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKqu/i

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLUIAX MPOMBINUIEHHOTO MOTYYECHHUS




3.3

BOXHEHIIMX BelecTB. UenoBeK B MHUpPE BELIECTB U MATEPHUANIOB: Ba)KHEWILIHME
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTepUalibl, KPacKH, CTEKIIO,
KepaMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC Y100peHUs

XUMHUA UM 3J0pOBbE YEJIOBEKA: IIpaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS IIpenapaToB OBITOBOM XHMHHU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* Xumusi, 10 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/IPODAY; AxiinonepHoe obiectBo «M31aTenbcTBO
«IIpocBemieHney

* Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxiinonepHoe obiectBo «M31aTenbeTBO
«IIpocBemieHney

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

[Topran POIII

1. O.C.T'abpuemnsn, I'.I".JIpicoBa «Xumust Metoamueckoe ocodue — 6a30BbIid yPOBEHB) -
M.: Ipoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011ast XuMus B TeCTax, 3aa4ax, ynpakHenusx. 11
kiace» — M.: llpoda, 2023 rog.
3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumust 11 kmacc: KonTponbHbie 1
IIPOBEPOUHBIE PaOOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast kaura st
yuutens». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 kmacc: HactonpHas kHUTa 1715
yuutens». Yacts 2 — M.: JIpoda, 2022 rox.
6. O.C.I'abpuensn, [1.B.Pemeros, U.I".OctpoymoBa «3agaun o XMMUHU U CIIOCOOBI UX
pemenus» - M.: «Ipodan, 2021rox.
7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl 1o yueouuky O.C.I'abpuensna,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.
8. M.A.Ps6oBa, Y .1O.Hesckas, P.B.JIuako «Tectsl mo xumun 11 ximacc», - M.: Dk3aMeH,
2019r.
9.9. O.C.I'abpuensH, U.I".ocTpoymMoB « XMMHYECKUH HKCIIEPUMEHT B mikoje 11 kmacey; - M.:
Hpoda. — 2019 rox.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bu6moreka IJOK

http://www.chemnet.ru I"azera « Xumus» u callT 1y1s yautens «5 uay Ha ypoK XUMUK»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHast KOMICKIHS « XHMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTHI:
xumus. Komnekus Poccuiickoro o6mieo0pa3zoBarenbHOT0 opraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickas oquMuaia NKOJIbHUKOB MO XUMHH
http://chem.rusolymp.ru Opranuyeckast XUMHsL: JJIEKTPOHHBINA YICOHUK ISl CPETHEH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIH yu4eOHHK

http://www hemi.nsu.ru OTKpbIThIiA KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucraniinonHas oJMMITHAA TI0 XUMHUH: TEJIEKOMMYHHUKAITHOHHBIN

o0pa30BaTeNbHbIN MPOEKT
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