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MNOACHUTEJBbHASA 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 deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBarenbHoM cranHaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX OpraHuzanusix Poccuiickoi
denepany, peanu3ylOMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJNIOKeHHW «CTparermm pasBUTHS BocnuTaHuAd B Poccuiickon
Oenepanuu Ha niepuo 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05.2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYHAIOMINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIeJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpasoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPbI
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPHKAHUE M TMOCTPOEHHUE KOTOPOTO OIpPENEiIeHbl B
nmporpaMme 10 XUMHUU C Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMHU MIPUMCHCHHSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJiEHA Ha pEIICHUE
rII00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOoOXOOUMYI0 MM Uil  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHA B KU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU W3yYECHUH
npeaMera 00ecnedyrBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0O ydeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUI, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHuyecKod XUMHMM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIacCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3HUIIHM,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJOTUYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pOJib B IO3HABATEIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IMPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OpPMAIUIO U
NPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue ydyeOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOY4YAOIIMXCSA MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOCHHEM, IO3HABAEMOCTh MPHUPOIHBIX SBIECHUWA IMYTEM OSKCIIEpUMEHTa U
pelieHrs TPOTHUBOPEUYMM MEXAy HOBBIMH (paKTaMH U TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodsieMm, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcs MNPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJXOAbl K OIpPEAeSICHUIO
CONEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUMH, HUMEIOMMX 0a30Boe 3HAUCHHE IJIs
pPa3sMTUYHBIX BHJOB JICSITCIIBHOCTH: peIICHUs MpoOsieM, TIOWCKa, aHalu3a u
00paboTku nHpOpMALIHN, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa PAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPE/IeIICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKH KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
IIpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCSA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KAk  Ba)KHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATHUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOPHEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B IPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuMm, conepkaTelibHasi XapaKTepUCTHKA LeJIel U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OoJbllled CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I11€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTHBHOT'O NOJIyYEHHs 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl PA3JIMYHBIX BHJIOB
NEeATEIbHOCTH: PElIeHus MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IIO3HAHWW XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJIsl MOMCKA M aHajdu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNs, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B ydeOHOM miaHe cpemHero oOmero oOpa3oBaHUs Y4YEOHBIM MpeaMeT
«XuMHus», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISETCS 00s3aTENbHBIM Y4EOHBIM
PEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPTraHUYECKUX BEIIECCTB
pY HarpeBaHuu (TUIaBJICHUE, O0YTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B MPHUPOJAE, IOIyYEHHE HU
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psii. DTUIEH U MPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOICTBa
(peakuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA TMpEACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrUEe U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmas,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUil), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» wu  «Yromp», MoIeIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranueckmne coeJUHEHNS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE MEeTaHOIa M 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIUKOJIA.

@deHoJ: CTpOCHHME MOJIEKYJbl, (HU3NYECKHUe M XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpnerunpl U kemouvl.  DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKhe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoOBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbli1a Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KHUPOB.



YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3NYECKUE U XMMHYECKHE CBOMCTBa (B3aUMOJIEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHME TIJIIOKO3bl), HAXOXJECHUE B MpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
HEJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOWCTBA Kpaxmana (THApOJIU3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTUYECKOU pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
Y XUMUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTunasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPMYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakliy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MUX NPEBPALLCHUM:
HaO0JI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalus OEIKOB MpH
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
MOJIMMEpHU3aIUs U MOJTUKOHEH AL

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MUX NPEBPALLCHUM:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO HUKIIA.

OO1ue ecTeCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKkT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HaOIIOICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHIT 3neMeHT. AToM. Sapo aroma, H30TOMNbL. DJIEKTPOHHAS
000J10UKa. DHEPreTUYECKUe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Teprnonnueckuit 3akoH U lleproanueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NMepUOIUYECKOT0 3aKOoHA U [lepuoamyeckoid cucTeMbl
xuMmudeckux sieMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3HaYeHUe MePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XHUMHMYECKOW CBSI3U (OOMEHHBII W JIOHOPHO-
aKUuenTopHsiii). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

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

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWYECKUX BEIIECTB. [eHeTHYecKas CBA3b HEOPraHWYECKUX BEUIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [lpuniun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaun «lleprogudeckas cucteMa XUMHUYECKUX 3yemeHToB [[. .
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuEe U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKOMN PEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThl, PACU€Thl C HCIOJIB30BAHUEM IIOHATUSA «MACCOBAS
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIIMX HEMETAUIOB U UX COCITMHEHUMN.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

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

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB M MX MPEBPALLICHUII:
U3Y4YEHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe M OIHMCAaHHWE JIEMOHCTPAIUOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAJUJIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
yAaoOpeHwus.

XuMus M 3J0pOBbE YEJIOBEKA: IpaBHJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHW4ecKor XuMuM B 11 Kilacce OCyIIECTBISIETCS Yyepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsi, aHalu3, CHHTE3, KiIacCH(UKANMs, TEePUOANIHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHE BETUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XUMU4YecKasi NPOMBIIIIEHHOCTh, METAJLUIYPIHsi, MPOU3BOICTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHCsl TMPOTpaMM  CpPeJHEro oO0uero o0pa3oBaHus (JIUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yeckol OCHOBOM  is
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIero
00pa30BaHMsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBEeTCTBHMM € CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISAIOIINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMILIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKaMHU, MPUCYIIMMHU IE€JI0CTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAMM Y  TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOMO3HAHUS, CaMOpPAa3BUTHUA M HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCTIMTAHMSA:

OCO3HaHUs 00YyYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CHOCOOHOCTH OLICHWBATh CUTYAllUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE IIOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil 0e30MacHOro OOpalleHHus C BeEllecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUSl TOCIEACTBUNA W HENPUATUS BPEIHBIX MPHUBBIUEK (YMOTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH MPAKTUYECKUX 3aaad
COLIMaJIbHON HAapaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXEHUS K TPYAY, JIOJAAM TPYIa U pe3yJabTaraM TPYyAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUM U MPEIOTBPALIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3[@HUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMI
YCHENIHOTO TPpyAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJieHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJTlydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIETo MUpa U
MPOUCXOSIINX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHPOBAHUS  MHPOBO33PEHHS]  OOYydYarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayYHBIA (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleOBaHNe, HAOTIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

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

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

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

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAaHABIMBATH MX B3aWMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHBIC CBSI3M MEXKAY HM3y4aeMbIMU
SABJICHUSIMU;

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

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS JUISl BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOaTh 32 XOIOM
mpolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
JEATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajJay, MPUMEHEHHUIO Pa3IuYHBIX
METO/I0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAYy4HO-
NoNyJisIpHasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPaBOYHBIE IOCOOuSs,
pecypebl HTEpHeTa), aHanmuM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTH;



(dbopMyIMpoBaTh 3aMpoOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPHU MOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaIluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIH A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONb30BaTh W TPeoOpazoBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIU COBMECTHO CO CBEPCTHUKAMH IIPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHWS TO3WUIUN B
X0J1e 00CYKICHUS 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYILECTBJISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBIA CHOCOO HMX pElIeHUs € Y4YETOM IMOJNIy4YeHHUsS HOBBIX 3HAHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO M NPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTIJIEBOJOPOIBI,
KHCIIOPOJ, M a30TCOJAEpX AIINE COCAMHEHUS, MOHOMEp, IMOJHMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM ACSATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHMUW BBISIBIATH XapaKTE€pPHbIE MPU3HAKH TMOHITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMysl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBaTh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaBYy M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbl, KHUCJIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHAIbHbBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJIEHTJIMKOJIb, TIULEPUH, (EHON, (popManblaerus, aueTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJI0KO03a,
bpyKTO3a, Kpaxmal, 1eJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. ByTiepoBa it 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWICH, alleTUIEH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKIHil ¢
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbs (HE(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOJIoJeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBaHHEM, TWPEACTABISATH pPE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XWMHUUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEISIX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mnokaszatens [IJIK, moscHsaTs Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHHUS] WX BPEAHOTO BO3JACUCTBUS HA OPTaHU3M
YEJIOBEKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CHA0OBUASIIMX OOYYalOIIMXCS: YMEHHE UCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD» OTPAXKaKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJU XHMHUH B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUsI IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATaOIIME TOHATHS (XMUMHYECKUM DJIEMEHT, aToM, M30TOom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAUYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuomuueckur 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUS MACCHhl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHHS MPUUYUMHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YECHUU U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUYCCKOM IESITEIILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBIBISTh XapaKTE€pPHbIC MPU3HAKU TOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pEaKIuH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJIECHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX pacTBOPAaX HEOPraHMUECKHUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa [l
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb SJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMuueckux anmemeHtoB JI. M. MeHnneneeBa, MCHONIB3ysl TMOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUM
0 nepuoaam u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'C€HETUYECKON CBSI3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKHCJICHHUS 2JIEMEHTOB, OOpaTUMOCTHU
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3TUMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUYUThIBas
YCJOBUS, IIPU KOTOPBIX 3TU PEAKLIMHU UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYIIHOCTh  OKHCJIHMTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTBus (npuHuun Jle [llatense);

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

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BELIECTB, TEIJIOBOro 3((deKkTa peaknuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W J1TabopaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe TMpaBHiIa OOpaIleHus ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJAa B MPUCYTCTBUM KaTalau3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad 0
TeMaMm «Metamey u «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pPYIOBaHUEM,
OpPEJCTaBISATh PE3yJIbTaThl XUMHUYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakuil U (HOpMyJIUpOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHHUKaIu, UHTEpHET U IpyTrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWiIa  DKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHocoObl YMEHBIICHHS U
IPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBUAAIINX OOYYaIONIUXCS: YMEHHE HCIIOIbh30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbusie  IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHbIe yTIeBOAOPOABI — AJIKAHBI 2
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 6 |
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
uXx nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 |
Cnoxubie 3¢upsbl
33 VYrinesoasl 3 2




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Uroro no pazgeny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpouabusie Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Pa3znen 1. Teopernueckue 0CHOBBI XUMUM

Crpoenue atoMoB. Ilepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera

Crpoenue Bemectsa. MHoroo6pasue

1.2 4
BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Hroro no pazgeny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 MeTtaminl 6 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHUX )
) BEILECTB
Hroro no pazneny 17
Pa3pen 3. XumMus 1 :Ku3Hb
3.1 XUMHUSA U KU3Hb 4
Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

Jlara
U3ydeHusl

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

JlonoJtHUTEIbHAS
uHpopmanusa

[IpenMeTt opraHnyeckoil XumMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpoeHUs OpraHUYECKUX

coenuHeHuil A. M. BytnepoBa, €€ OCHOBHBIE

ITIOJIOKCHU A

[IpencraBnenue o knaccudukanum
oprannveckux Bemiects. Homenkmnarypa

(CI/ICTeMaTI/I‘leCKaSI) " TPUBHUAJIBHBIC HA3BAHU A

OpTraHHU4YCCKUX BCUICCTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

MeraH u 3TaH — NpoCTEUIINE
MPEICTaBUTENN AJTKAHOB

AJNKeHBI: coCcTaB U CTPOCHUC, CBOMCTBaA

OTWIIEH U MPONMIIEH — MPOCTEMIINE
MPEJICTaBUTENN ATKEHOB

[IpaxTuueckas padora Ne 1. «Ilomyuenue
ATUJIEHA U U3YyUEHHUE €TO CBOMCTB
Anxanuensl. byranuen-1,3 u
metunoytanuen-1,3. [lomyuenue
CUHTETHUYECKOTO KayuyKa U pE3UHBI




AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH psAll. ALIETUIIEH —
MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB

1 Brruucnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apenbl: 6eH30J1 1 TOJTyOJ. TOKCHYHOCTD
apeHOB

13 I'eneTnyeckas CBS3b yIIIE€BOLOPOAOB,
IIPUHAUIEKANIMX K Pa3IMYHbIM KJlaccaM
[IpupoaHble HICTOYHUKH YIJIEBOAOPOIOB:

14 NPUPOIHBII ra3 v MOIYyTHBIC HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ IepepadoTKu
[TpuponHbIE HCTOYHUKH YTIEBOLOPOAOB:

15 NPUPOIHBIN ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«YT1eBOo0pOABD)

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaToOMHbI€ CIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHEe U
XMMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopManbAeTUT U alleTaTbACTU/I.
AueroH

21 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCyCHast

22 [IpakTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

23

24

CTCapI/IHOBaH H OJICMHOBAas1 KMCJIOThI, KaK
NpEaACTaBUTCIIN BBICIINX Kap60HOBLIX KHCJIIOT

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIee ACHCTBHE

25

CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

3¢hupoB

26

27

28

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrieBoJbl: cocTaB, KilacCU(pUKaLUS.
Baxmneiimme npeacTaBuTeNu: IIII0K03a,
dpykro3a, caxaposa

Kpaxmai n nesmntonos3a Kak IpupoHbIe
HOJIMMEpPHI

29

KontponbHas padoTa mo pazaery
«Kucnopozaconepxaiiye opraHuueckue
coenuHeHus»/ Beepoccuiickas mpoBepoyHast
paborta

30

31

OOGm1as XxapakTepucTHKa a30TCOIep KaIIUX
OpraHMuYecKux coeanHeHui / Beepoccuiickast
poBepoyHas paborta

AMMHBI: METHJIAMHWH M aHWJINH

32

AMUHOKHUCIOTHI Kak aM(pOTepHbIE
OPraHUYEeCKHE COCTMHEHUS, NX
ouonornueckoe 3HaueHue. Ilentuanl. benku
KaK IPUPOAHBIE BHICOKOMOJIEKYJIIPHBIE
COE€IUHEHMUS




13 OCHOBHBIE TIOHSATHUS XUMHH !
BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[ImacTmaccsl, kKay4yku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIus aToMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB [I. 1.
Menzeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEN CTPOCHUSI aTOMOB

KoanuecTBo
4acoB

Bcero

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

JlomoaHuTebHAS
uHdopmanus

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX DJIEMEHTOB U X COCAUHCHUH 10
rpyIIaM U nepuoaam. 3HauyeHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
pa3BUTHHU HAYKHU

Crpoenue BeriecTBa. XUMUYECKasi CBs3b, €€

BUABI; MCXaHHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOM
CBs3H. BOI[OpO,Z[Ha}I CBA3b

BaneHnTHOCTh. DJIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTe 0 nUcnepcHBIX cucTeMax. IcTHHHBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10s
BEILIECTBA B pPACTBOPE




Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHX COoeAnHeHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3THYHBIX
KJIaCCOB

Knaccudukanus XuMrU4ecKkux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XMMHUYECKHUX PEaKLMIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusaue
pa3nuyHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. Ilonstue o
BoIopoHOM Tokazarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPTaHWYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
[TonsiTrie 06 A1EKTpOIM3€E PACIIaBOB U
pacTBOpPOB coNeit

KoHnTtponbHas paboTa mo pazaeny
«TeopeTnueckrue OCHOBBI XUMUM»

14

Mertamibl, ux nosnoxkenue B [lepuoanyueckoit
CcHUCTEeMe XUMUYEeCKUX dyieMeHnToB []. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBONCTBa
METAJIJIOB




CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PSJT

15 HanpsHKEHUH METAILIIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METaJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
IIOMUHUI) U UX COEIUHEHUI

17 XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIMHEHUN

18 XUMHUYeCKre CBOMCTBA IIUHKA, KeJie3a U UX
COCIMHEHUN
[IpakTuueckast padora Ne 2. "Pemenne

19 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
«MeTtamisi»"
Hewmeramnsl, ux nonoxxenue B [leproanueckoi

20 CHUCTEME XUMUYECKUX 3jieMeHToB /1. M.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
du3nyecKue CBONCTBA HEMETAILIIOB.

21 ANnoTponust HeMeTajuIoB (Ha puMepe
KHUCTI0poJia, cephl, (hocdopa u yrieposaa)

” XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COE€IUHEHHUI

” XuMHyeckue cBocTBa a3oTa, pochopa u ux
COEeTMHEHNN

24 XUMHYECKUE CBOMCTBA yTiepo/ia, KpEMHUS U
UX COeIUHEHUU

)5 [IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COE€IUHEHHI

%6 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

teMe «Hemeranaery. BerauciaeHus mo




YPaBHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Pemenue

27 DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTtanst"»

)3 KonrtponbHas pabora no remam «MeTtamibl» U 1
«Hemeramibn

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue 1 opranndeckue OCHOBaHUs
AmboTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHeHus. ['enernueckas |
CBSI3b HEOPTaHUYECKUX U OPIraHUYECKUX
BEIIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 HYHEPTeTUYECKON U MUIIEBON O€30MaCHOCTH, 1
Pa3BUTUU MEIUIUHBI
[TpencraBienus o0 OOIMMX HAYUHBIX

32 MIPUHIUIIAX [IPOMBIILIEHHOTO MTOJIyYEHUs 1
BaXXHEUININX BEIIECTB

33 YennoBek B MUPE BELIECTB U MAaTEPUAIIOB 1

34 XUMHUS U 3J0pPOBBE UEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

1

1.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHMHUM B TTO3HAHUU
SBJIGHUA TpUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM s
peleHusT TPAKTUYECKUX 3a7a4 W DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YTIEPOAHBIN CKEJeT,
(byHKIMOHANBHAS ~ TPYIIIA, paaukan, 30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PSAMl, TOMOJIOTH, YIJEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBompl, KMpBI, OEJNKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opranuueckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYECKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopmMupoBaHHOCTh YMEHHH BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBaThL WX  B3aUMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTAaHNYECKUX COCTUHEHUIN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIONB30BATh XUMHUYECKYI) CHMBOIUKY
JUISE COCTABIICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEéPHYTOM,
COKpaméHHoW) ¢GOpMyJ OpPraHMYECKHX BEMIECTB U ypaBHEHUH
XUMHUYECKHUX PEAKITNi, U3TOTABIUBATH MOEIH MOJIEKYJT OPTaHUYECKUX
BEIIECTB I WILITIOCTPALUA MX XUMHUYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHAaBIMBATh  MPHHAICHKHOCTD
W3Y4YEHHBIX OPraHMYECKUX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CcoequHeHHi (YTrJIeBOJOpOJIbI,
KHCJIOPOJI M a30TCOJEpXKAIINE COCOUHEHHUs, BBICOKOMOJIEKYJIIPHbIE
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOpPHH
CTpoeHusi opranudeckux seuiectB A.M. BbytnepoBa 111 00bscHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJICKY.H?IPHI)IG COCAMHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCJIOTa, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (QPyKTO3a, Kpaxmal, IeJI0s03a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh yYMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKue W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPEJICTAaBUTENIEH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOJb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHWHOYKCYyCHasd KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKJIYy  TUIUYHBIMU  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHNMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKHX

peakuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMyT

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbsI (HEPTH, TPUPOIHBIN Ta3, YToJib), CIIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB nepepa60TKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAaHH, UCIIOJIB3YCMbIX B XUMUU MIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOMOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAHUS JJI1 DPUHATHS PEIIEHUH B  KOHKPETHBIX

KU3HCHHBIX CUTYyalllsaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON mMocynoil u 1a00opaTOpHbIM 00OPYIOBaHHEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITOIHATH XUMHUYECKHMA
9KCHEPUMEHT (IPEeBpaLeHHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €ro CBOMCTB, KAUECTBECHHBIE PEAKLIUU
OpraHMYECKUX BEIIECTB, JeHaTypauus OEJIKOB INpuU HarpeBaHHH,
LBETHbIE peaklUU OEIKOB) B COOTBETCTBHM C IPaBUJIAMU TEXHUKH
0€30IaCHOCTH TpH OOpallleHUH C BeleCTBaMU U J1abOpaTOpHBIM
000pyI0BaHUEM; [IPEACTABIIATH pe3yabTaThl XUMHUYECKOIO
9KCHepUMEeHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX

peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

34

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa pPeakiMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO
13 UCXOJHBIX BELIECTB MU MPOIYKTOB PEAKIIUN)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIOo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/AaTh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpPYXKAIOLIEH IPUPOTHOU
Cpelpl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KUBBIE OPraHU3MBbI
ornpeAeNEéHHBIX OPraHNYeCKUX BEUIECTB, MOHMMAasi CMBICI MOKa3aTess
MK (mpemenpHO AOMYCTUMON KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObI YMEHBIIEHUS M IMPEeJOTBpAIlEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KJIACC

Kon
NpoBepsieMOro

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero o01ero 06pa3oBaHus




pe3yJabTara

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoil XMMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIH AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCIICHHS, XUMHUYECKas CBA3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIN
00bEM, KpUCTaJUIMYecKas pem€érka, TUIbl XUMHYECKUX peakUui
(OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peaKkiu HOHHOTO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTUYECKAs  JTUCCOIMALUS, OKHUCIHUTENb, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHYECKON pEeaKlid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJOTHUECKUE CBEJICHHUS O CBOWCTBAX,
COCTaBe, MOMYYEeHMH U O€30MacHOM HCIOJIb30BAHUM BaKHEUIIHNX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopmMHpOBaHHOCTh yYMEHHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

1.5

Brnagenue OCHOBHBIMH METOAAMU HAy4YHOTO TMO3HAHMS BEUIECTB U
XUMHYECKUX sBIEHUN (HaOmoJaeHue, W3MEpeHHue, JKCIEPHUMEHT,
MOJEJIMPOBAHNUE)

ChopMupoBaHHOCTh yMEHHI OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ  XUMHYECKOHW CBsS3M  (KOBAJIGHTHAas, HWOHHaS,
MeTaJT4ecKasi, BOAOPOIHAs) B COCAUHEHUSIX, TUI KPUCTATHUECKON
pPEMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJEKYJsSIpHasi, WOHHAs,

MeTaJUTHIeCKas)

C(I)OpMHpOBaHHOCTB yMCHHf/'I ONpCACIIATh XapaKTCp CpCAbl B BOJHBIX

pacTBOpax HEOPTaHUYECKUX COCTMHEHUN

1.6

ChopmupoBaHHOCTh ~ yMEHHUSI  KJIacCU(UUIUPOBATH  XUMUYECKHE
peaKuuu Mo pa3iInyHbIM MpHU3HAKaM (YHCIY M COCTaBy pearupyroumx

BEIIECTB, TemIOBOMY J(h(]eKTy peakiuu, HW3MEHEHHUIO0 CTereHen




OKHCJICHUS  DIJIEMEHTOB, O0paTUMOCTH  peakIHH,  y4YacTHIO

KaTaJinu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS PpEAKLUN
MOHHOI0 OOMEHA, YUUTHIBAs yCIOBUS, IPU KOTOPBIX 3TU PEAKIUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIONINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, IMPUCYTCTBYIOUIME B BOJHBIX

PacTBOpAX HCOPraHNMICCKUX BCIICCTB

1.9

1.10

CdopmMupoBaHHOCTh YMEHMM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peaKIiu OT Pa3IuIHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHHMI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACHCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. MengaeneeBa u JIEMOHCTPUPOBATH €ro
CUCTeMATHU3HUPYIONIYI0, OOBACHUTEIbHYIO U  MPOTHOCTUYECKYIO
byHKIIIH

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux snemeHToB J[.M. MenneneeBa, HCHOJIb3Yys
MOHATHSL  «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTUUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  WM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB U WX COEIUHEHHI MO NepuojaM W rpynmnam

[Tepuonuueckoit cucrembl xuMudeckux 3iaeMeHToB .M. Menaeneesa
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CdopmMupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BELIECTB PA3INYHBIX KJIACCOB,
MOATBEPKAATh  CYLUIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXAY
HEOpraHMYEeCKUMH  BEUIeCTBAMM  C  [IOMOUIbI0  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEKHOCTh

HEOPraHMYECKUX BEUIECTB MO MX COCTaBY K OMNPEICIEHHOMY Kiaccy




(rpymnme) coenMHEHU (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

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

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYIO CHMBOJUKY
JUISE  COCTaBlieHUST (OpPMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMMaK, Trami€Has HW3BECTb, HErami€Has W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCTh yMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OO0IIME
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
NOJTBEPXkaTh  CYLIECTBOBAaHME TI'EHETHYECKOHM  CBA3M  MEXKIY
HEOpraHMYECKMMH  BELIECTBAMM  C  [OMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
OKCHEPUMEHT (pa3jioKeHHUEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHH
KaTajn3aTropa, ONpelesIeHHe CpPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIHOTO HWHIMKATOpa, BIHMSHUE PA3IM4YHBIX (DAaKTOPOB Ha
CKOPOCTh XMMHYECKON peaklu, peakiud HOHHOTO OOMEHa,
KaueCTBEHHbIE Peakuu Ha Cyab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3a7ady IO TeMaM
«Metamnb» n «HemeTtanis) B COOTBETCTBUU € MPaBUIAMU TEXHUKU
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyI0BaHUEM; [PEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
9KCHEpUMEHTa B (OpMe 3alKucHl YpaBHEHHH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ )51 (I)OpMy.]'II/IpOBaTB BBIBOJBI HA OCHOBEC 3TUX PE3YyJIbTATOB

CdopmupoBaHHOCTh yYMEHHI COONIOAATh TMpaBWiIa TOJH30BAHUS
XUMUYECKOH TOCY/IOM W J1abopaTOpHBIM OOOpYJOBaHUEM, a TaKKe
npaBujia oOpareHusi ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUH XapaAKTEPU30BATh XUMHAYECKHUE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMUPOBAHHOCTH MPEACTABICHUI 00
o0IMUX HAy4YHBIX TMPUHIUIAX W  OKOJOTUYECKHX  MpobdiieMax

XUMHYCCKOTO IMTPOMU3BOJCTBA

XUMHSA U )KU3Hb. PacuéThl

3.1

ChopMHUPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, pPOJIM XUMHU B TO3HAHUU




3.2
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SABIICHUA TPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMOHW Jyis
pelieHusl TPAaKTUYECKUX 3a7ad U SKOJOTMYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOJHON cpesie

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

(cpeacTBa MaccoBOi KOMMYHUKaIUH, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMI COOMIOIATh MpaBUiia SKOJIOTUYECKHU
1eJIecO00pa3HOr0 TMOBEACHUS B OBITY M TPYIOBOH JEATENBHOCTH B
LEeSIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
OIpeIeIEHHBIX BEIleCTB, HOHUMas cMmblci nokasarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSHGﬁCTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHUHI [IPOBOJUTH BBIYUCIIEHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MAaccoBasi JIOJIS BEIECTBA B PacTBOPEY,
O0OBEMHBIX OTHOLICHWH Ta30B MPH XUMHUYECKUX PEAKIUIX, MAacChl
BelecTBa WIM 00BbEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH O0bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIMH BEIICCTB,
TeIrI0BOro A QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCILICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckod XMMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MarepuaioB. Teopusi CTpPOEHUS OPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE TOJIOKEHUS

CrtpykTypHble (OpMysbl OpraHMYecKHX BemlecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cs3u. [Ipencrasienne o kiaccuGuKauy OPraHuIeCKIX BEIIECTB
Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThudecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPE/ICTaBUTENN aJIKaHOB: (U3MUECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu

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

2.2

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

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHHEC U IPUMCHCHUEC
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Anxaguensl: Oyraguen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuusi noiaumepusanun). [looyuenne cuHTeTHYECKOTO

Kay4dyKa U Pe3UHbI

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psll. AICTHICH —
MPOCTEHIINI TPECTAaBUTENIb AIKHHOB: COCTaB, CTpOeHHE, (U3MUECKUe U
XUMUYECKHUE CBOMCTBA (peaKIMu THAPUPOBAHUS, TAIOTEHUPOBAHUS, THIpaTaIUH,

TOpPEeHHs] ), OJyYeHUE U IPUMEHEHUE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHUs U HUTPOBAHUS), MOJTyUYeHHE U IpuMeHeHue. Tomyou:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA WU HUTPOBAHUs), IOJYYEHUE U INpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBs3b MEXAy YINIEBOJOPOJAMHM, NPUHAMISKAIUMU K

Pa3InuYHBIM Ki1acCcaM

2.6

[Ipupoanbie HICTOYHUKH YTIIeBOAOPO0B. [IpupoaHblii ra3 u nonyTHbIe HEPTIHBIE




3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoObl nepepaboTKH HEPTH: MEepEeroHkKa,
KPEKUHT (TePMHUYECKUH, KaTtanuTudeckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH M B ObITy. KameHHBIH yroias u

MIPOJYKTHI €ro nepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHbIC OTHOATOMHBIC CHUPTHL. METaHOJ M ATAHOJI: CTPOCHHE, (PU3HUCCKUE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBEIMH  MeETaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), IMPUMEHEHHUE. BoJOpOJHbIE CBSI3U MEXKIY
MOJIEKYJIaMH COUPTOB. JlelicTBME METaHOJia M ATaHOJa Ha OpPraHu3M YelOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb W TIUIEPHH: CTPOCHHUE, (pu3ndecKkue u
XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBHE Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC TJIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

®deHoNl:  CTpOEHHUE MOJCKYJbl, (u3nyeckue W XUMHUYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona
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3.4

3.5

3.6

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KaUeCTBEHHBIC

peaxkuun), noJy4eHrue u NpuMeHeHue

OHOOCHOBHBIE TpefebHbIe KapOOHOBbIE KHUCIOTHI. MypaBbUHAs M YKCYCHas
KHMCIIOTBI: CTPOEHHE, (PU3HUECKHe U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHUCJIOT, peakius JTepuuKanuu), TMOJyYyeHHEe U IPHUMEHEHHeE.
CreapuHOBasi U OJEMHOBAsl KUCIOTHl KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupoB. Ilpumenenue xupoB. buonoruueckas poiib
KHUPOB

VYrieBonpl: coctaB, KiaccUUKAIMS YTiIeBOAOB (MOHO-, JU- U TOJIHCAXaPHUIBI).
I'moko3a — mpocredmmii MOHOCaxapH: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nyeckre 1 XUMHYECKHE CBOMcTBa (B3aumopaenicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HAaXOXKIEHHE B MPUPOAE, NMpPUMEHEHHe, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KAk U30MEP IIIOKO3bl. KpaxmMan u 1mesmirono3a Kak
pUpOAHbIE MoauMepbl. CTpoeHHE KpaxMmala M LEUI0J03bl. Pu3nyeckue u

XUMHUYECKHE CBOMCTBA KpaxmaJia (F HUAPOJIN3, KAYCCTBCHHAA PCAKIIUA C I/IO,Z[OM)

A3oTcoaepikalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuYecKkue coeauHeHus. DPu3nuecKkue u

XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe TiauiuHa). buonoruueckoe




4.2

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI
benku kak npUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. IlepBuunas,
BTOpPUYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OEJKOB:

THJIPOJIN3, ACHATYPalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicokOoMONEKyIIpHBIE COSMHEHMS

5.1
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OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp,
[IOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIICHD MOIMMEPHU3ALUU, CPEAHAA MOJICKYJIApHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHCHUM —
MOJIMMEPU3ALUs U ITOJIMKOHICHCALIMS

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHHUS BEUIECTB M UX IPEBPALICHUIL:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,

Kay41yKOB. HonyquHe CUHTCTHUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT coepPKAHUSA

TeopeTnyeckrie OCHOBbI XUMUU

1.1

1.2

1.3

XUMHYECKUH dJIeMEHT. ATOM. SInpo aToma, M30TOMBl. DJIEKTPOHHAS 000JIOUKa.
DHEpPreTUUYEeCKue ypoOBHHU, MOAYPOBHU. ATOMHBIE OpOHUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacmpeeNeHns dJIEKTPOHOB M0 OPOUTANSIM B aTOMax JIEMEHTOB

TNEPBLIX tIeT]i»IpéX MepruoaoB. 3J'IeKTpOHHaSI KOH(l)I/IpraI_[I/IH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux sneMeHnTos J1.1.
MengeneeBa. CBsA3b NepuOAMYECKOro 3akoHa M Ilepmoanueckold CUCTEMBI
xumMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEUIECTB IO TPYIIaM U TMEPHOJaM.

3HaueHHUE NEPpUOANYCCKOro 3aKOHa B Pa3BUTHH HAYKH

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABl XUMHUYECKOW  CBSI3U
(koBaJieHTHAsT HETOJISIpHAsE W TOJSpHas, HWOHHAs, MeTalmndeckas). HoHBI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BaneHTHOCTS. 3HeKTpOOTpI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUSA. 3aKOH ITOCTOSHCTBA
COCTaBa BELIECTBA. THIBl KPUCTALIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMICTBa
BEUICCTB OT TUNA KpUCTAUIM4YEeCKOW pem€rku. IloHsTHe O AMCIEPCHBIX

cucremax. VMcTtuHHBIC U KOJUIOWAHBIC PacCTBOPEI. Maccosas J0JIA BCIIECTBA B




1.6

1.7

pactBope
Kinaccudukanms HeopraHum4ecKux coeinHeHnit. HoMeHkiiatypa HeopraHum4ecKux
BEILIECTB
Xumuueckas peaxkuus. Krnaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXpaHCHUA U IMMPEBPALICHUA SOHEPIUH ITPHU XUMHYCCKUX PCAKIIUAX

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOparumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIONIME HA

coCcTOsiIHUE XUMHu4eckoro pasHoBecus. [Ipunnun Jle [llarense

1.10

2.1

2.2

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

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemerawioB B lleproanyeckoi cucreMe XMMHUYECKUX
anementoB .M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOICTBAa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MMPUMeEpe KUCIOPO/ia, Cephl,
docdopa u yrnepoaa)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHOB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHIOB,
KHCJIIOPOACO/ICPKAINX ~ KHUCIOT, BOJOPOIHBIX coeanHeHui). [Ipuvenenue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN
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2.4

Meramnsl. Ilonoxenne meramwioB B Ilepuogudeckol cucTteMe XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasoB. Ob6ume ¢puszndyeckue cBoiicTBa MeTauioB. CIIIaBbl METAJJIOB.

DIEeKTPOXUMHUYECKUH Psi/l HANPSYKEHUHA METAJUIOB
XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJJIOB (HATpHUMl, Kajaui, KaJbLUM,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJe30, MeIb) U WX coeauHeHuid. OOmme

CHOCOObI MOTy4YeHHs MeTaUIOB. [IprMeHeHne MeTauioB B ObITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Pone xumMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [loHATHE O HAyYHBIX METOAAX MO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKqu/i
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[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOTYYECHHUS
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BOXHEHIIMX BelecTB. UenoBeK B MHUpPE BEUIECTB MU MATEPHUAJIOB: BAXKHEUIIME
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTepUalibl, KPacKH, CTEKIIO,
KepamMuKa, MaTepuabl sl AJIEKTPOHUKH, HAHOMATepUalibl, OPraHUYECKHUE U
MUHEpaJIbHBIC YI00pEHUs

XuMHUA UM 3J0pOBbE YEJIOBEKA: IIpaBWJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX

IIperaparTos, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUs IIpenapaToB OBITOBOM XHMHHU

B IIOBCEHEBHOMU KU3HU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






