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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme N0 XMMHUU C Y4ETOM CHeuuPUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJOCTHOTO MPEJCTABIECHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMUs CTajla
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSI YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImias U HeopraHHYecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0m1aroIIe 10 00BACHSIONIEH 1 IPOTHO3ZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUM W TPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1a4. B 1enoM conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TMpPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpeMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMsI TJIaBHBIMU LIEJSIMU U3YyYEHHUS TpeaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIYEBbIC MOHATHUS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUHU,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpETCHHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HaUEHUE MPUOOPETAIOT TAKKUE 1IETU U 33]Ia4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KM3HEHHBIX CUTYAIlUsX, CBSI3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX IS TIPUOOPETEHUSI OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX M TBOPUYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUIECKOTO COICPIKAHMS,

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeAMETHON obsacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hexemwo), B 11 kmacce — 34 waca (1 wac B Hemenwo).



COAEPXKXAHUE OBYUEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpenMeTr opraHM4ecKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE 110JI0’keHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

IIpencraBnenue o kinaccupuKay opraHudeckux BeuiectB. Homenkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAIbHBIE HAa3BaHUS
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIHPOBAHME MOJIEKYJ OpPraHMYECKHUX BELIECTB, HAONIONEHHE U
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHUEe, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MertaH u dTaH —
OpoCTeiIlIne NPEACTABUTENN AaJKaHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuuy 3aMelleHUss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIYYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATallMM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKkHeWIIne
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIIEH
— MpPOCTEHIINKA TNpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH THMAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, Gu3NYECKUE M XHUMHUYECKHE CBOMCTBa
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMmMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIUMHA K
Pa3JIMYHBIM KJIACCaM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HepTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), muposn3. IIpoaykTsl
nepepaboTku He(TH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYEHHUE STHIIEHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJINYECTBA MCXOAHOI0 BEUIECTBA WM NPOAYKTa PEAKLHUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUuMd C AaKTUBHBIMU METaJlJIaMHU,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BonopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMpPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
du3nuecKkue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KA4ECTBEHHBIE PEAKLIMN ), IOJyUYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHE M XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue Ayig Kiacca KUCIOT, peakuus 3TepuuKalim), MoayyeHue U NpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble >(Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muaponus
cioxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xupoB. buongoruueckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilacCHU(PHUKanus  YriieBOoAoB  (MOHO-, JHU- H
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C




runpokcugoM meau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuuma cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHHE TJIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. Potocunres. pykTo3a Kak U30MeEP IITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmala U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
MpOBE/ICHHE, HAOJIOJICHHE W OMNHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusmoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIHMIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMcIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHEe Kpaxmana C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM ).

A30TcozeprKallie OPraHu4eCcKUe COCTUHEHUSI.

AMMHOKHCIIOTHI Kak am(pOTepHble OopraHuueckue coeauHeHus. Guzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPHYHAs M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHUE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HaOJII0JICHUE U ONMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJIsIpHbIE COeIUHEHUS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHIEHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MPEBpalllCHUN:
O3HaKOMJICHHE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YUEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOIb30BaHWE KaK OOIIUX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, Kiaccu]UKalus, NepuoIuIHOCTb, HAOIIOACHNUE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepus, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYyIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNHILEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO MUTaHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepruaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKUI 3IeMeHT. AToM. Sapo aroma, H30TONBL. DIJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmoamyeckoil CuCTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXXHBIX BEHIECTB IO TPYINaM H TEPHOJAM.
3HaYeHue MepUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIGKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTALIUYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.



[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE WM KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCITMHEHUM. Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
XuMH4deckoro pasHosecus. [Ipunnun Jle [lartense.

OnexTponutuyeckas auccoruaius. CuibHbIe U ciadbie 3iekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadmun «llepuonnueckas cucremMa XuMHUecKuX 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TMOMOUIBI0 YHHUBEPCAIBHOIO HWHJIMKATOPA, PEAKIHH HOHHOTO OOMEHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaAKLIN.

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PaCU€Thl, Pacu€Thl C HMCIOJB30BAHUEM IIOHATUSA «MAaCCOBAs
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoil  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINMS HEMETAUIOB (Ha MpuUMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUU  (OKCHUIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAIJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OO0mue gusnyueckue cBoricTBa MeTauioB. CriaBsl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAI[MOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMy Ha KATHOHBI METAJIIIOB).

Pacuérurle 3amaun.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
Y3 BEUIECTB UMEET ITPHUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJYYECHUS Ba)KHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIMOHHBIE MAaTEpUAIbl, KpPAacCKH, CTEKJIO, KEpamuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHU4eCKOW XUMUM B 11 Kiacce OCyIIEeCTBISAETCA YEPE3 UCIOIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, Tak W TIOHSATUN, SBIISIFOLIUXCS
CUCTEMHBIMHU JJIS1 OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOIUIHOCTh, HAOIIOCHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MYECCKHUE BEIUYMHBI U SAUHHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC MCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTepHAalIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XMMHWKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METAMpPEAMETHBIM M MpeAMEeTHbIM). HaydHo-meTonuyeckoi OCHOBOHM Juisi pa3paboTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MPOrPAMM CpEHEro oOiiero oopa3oBaHUsl SBISETCS CUCTEMHO-ACSITEIbHOCTHBIM
MTOJXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATEILHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMUs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BBIJCICHBI CIEIYIONIUE COCTABIISIIOIIIE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHUMCKON TpaKJAaHCKOM HWIEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOCXKACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaauIuii 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIM4Yue MPaBOCO3HAHUS SKOJOTUUECKON KyIbTYpPbhl U CIIOCOOHOCTH CTABUThH 1IEIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XHMHS» JOCTUTAIOTCS B €IUHCTBE y4eOHOW M BOCHUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKUMH, COLMOKYJBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU WU
ujealaMi POCCHUICKOTO TPaKJAHCKOTO OOIIeCcTBa, MPUHATHIMA B OOIIECTBE HOPMaMU W TIpaBUJIAMH TIOBEICHMSI,
CIIOCOOCTBYIOIIUMHU TIPOIIEcCCaM CaMOIIO3HAHUs, CAaMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN ACATEIBHOCTH 00YJAIOITUXCS TI0 Pea3aIliy IPUHATHIX B 00IECTBE IIEHHOCTEHN, B TOM YUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U IIPABOMOPSIKY;



MPECTABICHUS O COLUATIBHBIX HOPMaX U MPaBUIaX MEXJIMYHOCTHBIX OTHOILICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MMOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apryMEHTHI IPYTUX MPU aHAJIU3€ Pa3IMUHBIX
BUJIOB YUEOHOM JIESITEIHLHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;

YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH M MPAKTHUECKOTO MPUMEHEHUSI XMMUHU, OCO3HAHMS TOTO, YTO
JOCTIKEHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAONIOJACHUM, KPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W I03HABATEJIbHBIX MOTHBOB B MOJYYCHUU M MOCIEAYIONIEM aHajdu3e HHQOpMAIMUu O MepPeOBbIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAaHHE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHWMAaHUS IIEHHOCTEH 3I0POBOr0 M Oe30macHOro odpasza >KU3HHU, HEOOXOJUMOCTU OTBETCTBEHHOI'O OTHOIICHHS K
coOCTBEHHOMY (DPU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHs TpaBMJl O€30MacHOro OOpalieHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYJOBOMU
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJl WHIWBUIYAIBHOTO U KOJUICKTUBHOTO O€30MAaCHOTO TOBEICHUS B CUTYyaIUsX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUS MOCJICICTBUI U HEMPUATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS ),

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJE3HOM,
TBOPYECKOU U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHH MPAKTHYECKHUX 3a]1a4 COLMAIIbHON HANpPaBICHHOCTH (B paMKaxX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3YUYEHHIO Mpodeccuil pazIuyHOro poja, B TOM YHCIE HAa OCHOBE IMPUMEHEHUs
MPEAMETHBIX 3HaHUI M0 XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HWHAMBHUAYaJIbHON TpaeKkTopuu oOpa3oBaHusa, Oyaymieid mnpodeccun u
peanu3any COOCTBEHHBIX ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

NOHMMAaHUS TJI00AJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MPOILIECCOB HA COCTOSHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHMUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HEINPUATHS JIEUCTBUNA, NPUHOCALIMX BPEA OKPYXKAIOLIEH NMPUPOAHON cpene, YMEHUS IPOTHO3UPOBATH
HEOJIaronpUsITHbIE YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTMYECKOIO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, ONbITA ACATEIBHOCTH 3KOJOTHYECKON
HaIpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaThCA MMM B IO3HABATEIbHOW, KOMMYHUKATHUBHOM W COIIMAIBHOW MpaKTHKE,
CITIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh UJI€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
MPaKTUKH;

NOHUMAaHUsl crneuuUKd XUMHHM KaK HayKd, OCO3HaHMsS €€ poju B (OPMHPOBAHUU PAIMOHAIBHOTO HAyYHOTO
MBIIJICHUS, CO3/JaHUM LEJIOCTHOTO MPEJCTaBIEHUSI 00 OKpYKAIOIEeM MHUpPE KaK O €IMHCTBE MPUPOJIbl M YEIOBEKa, B
MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoOdIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS,



yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUBWIM3AIMM: B €€ TyMaHUCTHUYECKOH
HANpPaBJIEHHOCTH U Ba)XHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepUaNbHON KyJIbTYpbl, PEIICHUU TI00aTbHBIX MPOOJIeM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIIMHBI, 00ECTIEUEHNH YCIIOBUN YCHEIIHOTO TPYyJAa U IKOJIOTHYECKH KOM(OPTHOM KM3HHM KaXKIOTO 4YJieHa
00I1IECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJyYaeMbl€ 3HAHUS Ui aHalIu3a U OOBSCHEHHS SIBJIICHUW OKPYXAIOLIEro Mupa u
OPOUCXOASAIIMX B HEM H3MEHEHHUH, YMEHHUs JenaTh OOOCHOBAHHBIC 3aK/IIOUYEHHS Ha OCHOBE HAay4YHBIX (DAaKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJIsl pELICHUsI TPOOJIEM B pealIbHbIX KM3HEHHBIX
CUTYyalusX;

WHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cpepax mpodheccuoHaIbHOM eI TeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIE pe3ybTaThl OCBOCHUS yUeOHOro npeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAOT:

3HauMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYyHAIOMIMXCS MEXIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC)
oOllleHayYHbIE TOHATHUS, OTpaXKaloUIMe IIEJOCTHOCTh HAYYHOM KapTHHBI MUpa M CHEHU(PUKY METOJOB IMO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS, SBJICHUE, MPOLECC, CUCTEMa, HAY4HbIH (DaKT,
IPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIe0BaHNe, HAOIIOeHIE, U3MEPEHNUE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHre PyHKIIMOHATBHON TPAMOTHOCTHU U COLIMAIBHON KOMITETEHLIUHA 00YyYarouuXcsi;

CHIOCOOHOCTh OOYYArOIIMXCSl MCMOJIb30BaTh OCBOECHHBIE MEXIUCLUIUIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAHUSA MU
yHHUBEpCaJbHbIC yUeOHbIE NeUCTBUS B TO3HABATEILHOM U COIIMAIbHOM MPaKTUKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJACHUE YHHUBEPCAJIbHBIMU  YYEOHBIMM  MO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJafieHne yHUBEPCAIbHBIMYI YU€OHBIMH MO3HABATEILHBIMU AeHCTBUSIMMN:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh eI IEATECIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHUKEHHUS, COOTHOCHUTH PE3YJIbTAThI
JEATEIIBHOCTH C MOCTABJICHHBIMU LETISIMU;

MCIMOJIb30BaTh TMPH OCBOCHUHM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIICHUS — BBIJACIATh XapaKTEpHBIC IPHU3HAKU
MOHSATUM M YCTAaHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATUS JJI1 OOBSICHEHUS OTISIbHBIX
(haKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIaCCU(DUKAIIUU BEIIECTB U XMMUYECKUX PEaKIUM;

YCTaHABJIMBATh PUUYNHHO-CJICJICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHS (MHIYKTUBHBIC, JCIYKTHUBHBIC, 10 aHAJIOTHH), BBISABISATH 3aKOHOMEPHOCTH M
MPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHUS,

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJICIbHBIE TIPEJCTABICHUS — XUMUUYECKUN 3HAK (CMMBOJI) dJIEMEHTa, XUMUYecKass (popMyia, ypaBHEHHE XUMHUYECKOU
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATh Ha3BaHHbIE MOJICIbHBIC
MPEJICTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOT'O MO3HAHUSI BEUIECTB U XUMHYECKUX PEAKIIHil;

dbopmynupoBaTh LM U 3aJa4d  HUCCJICIOBAHMS, HCIOJB30BaTh  TOCTABICHHBIE M  CAaMOCTOSITEILHO
chopmyIupOBaHHBIC BOMPOCHI B KaU€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI JIJ1s1 (JOPMHUPOBAHUS TUIIOTE3HI 110 TPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOII0aTh 3a XOJOM IIpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBath 000OIIEHHUS W BBIBOJALI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMS, COCTABJIATH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEN0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHMCKY METOJOB pPELICHUs MPAKTHUYECKUX 3a/lad, NPUMEHEHHUIO PA3JIMYHBIX METOOB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HAay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHUYECKOTO
COJIepKaHusl, CIpaBOUYHbIE MOCOOUs, pecypchl MHTepHeTa), aHammM3upoBaTh WH(GOPMALMIO PA3TUYHBIX BUIOB U (HopM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOM I
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA HWH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIOJIb30BaTh HAyYHBIH $A3BIK B KadecTBE CpPEJICTBAa Mpu padboTe ¢ XHUMUYECKOM uHpopManueil: MNpUMEHSThH
MEXIpeIMeTHbIE ((PU3NUECKIE U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYITbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JI30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISITHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJ€ Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMynIupOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1auu;

BBICTYNAaTh C TNpe3eHTalued pe3yJbTaTOB IO3HABATEIBHOW AESATENBHOCTH, MOJYUYEHHBIX CaMOCTOSITENIbHO WIIU
COBMECTHO CO CBEPCTHMKAMHU IPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3ali y4eOHOro MpoeKkTa U (popMyarpoBaTh BHIBOJBI 110 Pe3yJibTaTaM MPOBEIEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIACOBAHUS MTO3UIIUH B X0/1€ 00CYX/IeHUSI 1 OOMEHa MHEHUSMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENbHO TUIAHUPOBATH U OCYIIECTBIISATH CBOIO NTO3HABATENBHYIO JEATEIbHOCTD, ONPEACIiss e€ [eJId U 3aa4H,
KOHTPOJIUPOBAaTh U 0 MEpE HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/jlaraéMblii alrOpuTM JEHCTBUN IPHU BBIIOJHEHUU



y4eOHBIX M HCCIEIOBATENbCKUX 3a7ad, BbIOUpaTh Hanbosee 3(PPEKTUBHBIA CIIOCOO MX PELICHHUS C YUYETOM TMOTYUCHHS
HOBBIX 3HaHHMU O BEIIECTBAX U XMMUYECKUX PEAKLUAX;
OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmMeTHbIE pe3yabpTaThl OCBOEHUA Kypca « OpraHndecKas XuMHUs»» OTPa)karoT:

c(OPMHPOBAHHOCTh MPEJICTABICHUN O XMMHYECKOW COCTABISIONIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa, POJIU
XUMUM B TIO3HAHUU SBJICHUU MPUPOJABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
I'PaMOTHOCTH, HEOOXOIMMOM ISl pelIeHHs] MPAKTUYECKUX 3a/1a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310pOBBIO U IIPUPOJIHOM CpELE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUW, KOTOpasi BKJIFOYAET: OCHOBOIOJIATAOIIME MOHATUSA (XUMUYECKUNA DJIEMEHT,
aToOM, DJIEKTPOHHAas O000JI0YKa aTroMa, MOJEKYJa, BaJEHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, XHMHUYECKasi CBS3b,
cTpyKTypHas popmyina (pa3BépHyTas U COKpaliéHHas), MOJb, MOJIIpPHAsl Macca, MOJIAPHBIN 00BEM, YIIECPOIHBIN CKETET,
(GyHKIMOHAIbHAS TPYIINa, paJuKal, U30MEpHUsi, U30MePbl, TOMOJIOTHYECKUI Psi, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI U
a30TcojepkKallue COeIUHEHHUs,, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U
3aKOHBI (T€OpHUsi CTpPOCHHSI opraHuueckux BemiectB A. M. bByTiepoBa, 3akOH COXpPaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XHMHMHM; MHMPOBO33PECHUECKME 3HAHHWS, JEXKallMe B OCHOBE NOHUMAaHHUS
NPUYUHHOCTH U CUCTEMHOCTH XMMHMYECKUX SIBICHHUH, (PaKTOJIOTUYECKUE CBEJIEHUSA O CBOWCTBAxX, COCTaBe, MOJYYCHUU U
0€30I1aCHOM HCII0JIb30BAHUM BAKHEHIIINX OPTaHUYECKUX BEIIECTB B ObITY M MPAKTUYECKOM JIeATEIHbHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHHUI BBISIBISATh XapaKTepHble MNPU3HAKA TMOHSATUN, YCTAHABIMBATH MX B3aMMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME TOHATUSA TMPU ONUCAHUM COCTAaBa, CTPOCHHUS M MPEBPAIICHUN OpPraHUYECKUX
COCJIMHCHMI;

c(hOpPMHPOBAHHOCTh YMEHHM WCIOIB30BaTh XUMUYECKYIO CHMBOJHUKY JUIS COCTaBJICHHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTON, COKpaIMIEHHOW) (OPMYJ OpPraHUYECKHUX BEIIECTB W YPABHCHUN XMMHYECKUX PEAKIUH,



W3TOTABIMBATh MOJICTH MOJIEKYJT OPTaHWYECKHX BEIIECTB IS WILTIOCTPAIMA MX XUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABINBATh MPUHAICKHOCTh N3YUECHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOCHHUIO K OINpPEAENIEHHOMY KJIacCy/Tpynne coequHeHUN (YrieBOAOPObl, KUCIOPOJ U a30TCOJEpKalllie COSAUHECHHUS,
BBICOKOMOJIEKYJIIPHBIE COCJMHEHHUSA), JaBaThb UM Ha3BaHUs 1Mo cucremarudeckod Homenkimarype (IUPAC), a Ttaxxe
MIPUBOJINUTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTAaHUYECKUX BEIICCTB (ITHICH, MPOMIICH, alleTUIICH, STUJICHTIINKOJIb,
rMnepuH, ¢GeHos, (GOopMalbIeTua, aleTalnbIeTH I, MypaBbHHAS KHCIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS ONPEEIATh BUIbI XUMUUYECKOW CBSI3U B OPTaHUMYECKUX COCTUHEHUSAX (OJUHApHBIC U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndecKkux BemiecTB A. M. bytnepoBa mis
0OBSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh COCTaB, CTPOCHUE, (DU3MUYECKUE U XUMUUYECKHE CBOMCTBA TUITUYHBIX
MIPEACTABUTEIICH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIISCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTuiieH, Oyraauen-1,3,
MeTwiOyTaaueH-1,3, OeH30J, METaHOJ, 3TaHOJ, STWICHIJIUKOJb, TJIMIIEPUH, (PEHOJ, aleTalbIETUJl, MypaBbUHAS H
YKCyCHasl KHCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJIII0JI03a, aMUHOYKCYCHAsT KUCJIOTa), WILTIOCTPUPOBATh TGHETHUYECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSMH COOTBETCTBYIOITUX XUMHUYECKUX PEAKITUH C UCTIOJBb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTJIIEBOJIOPOTHOTO CHIPbs (HE(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI MX TIEPEPa0OTKH U MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMECHHU IPOBOJHWTH BBIYUCICHHUSA IO XUMUYCCKUM ypaBHEHUSM (Macchl, 00béMa, KOJIUYIECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMUU TIPH U3yYEHUU BEIIECTB M XUMUYECKHUX SIBIICHUN (HAOIIONCHHE, W3MEPEHHE, dKCIIEPUMEHT, MOJCIUPOBAHUE),
UCITOJIB30BaTh CHUCTEMHBIC XUMWYCCKHE 3HAHUS JUIA TPUHATHS PEIICHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYaIMSX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHUEM;



c(OpPMUPOBAHHOCTh YMEHUH COONIOJaTh TPaBWJa IMOJIb30BAHUS XHUMHUYECKOW TMOCYI0il U J1a00paTOpHBIM
o0opy/noBaHHEM, a TakXKe IMpaBWiIa OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHUSMHU IO BBIMOJIHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBITIOJHATh XUMUYECKUM HKCIIEPUMEHT (IIPEBPAIICHUS] OPraHUYeCKUX
BEILIECTB IIPU HAarpeBaHWHM, MOJYUEHUE STUIICHA U U3YYEHUE €0 CBOMCTB, KAYECTBEHHBIE PEAKIIUA OPraHUYECKUX BEUIECTB,
JieHaTypauus OENKOB IMPU HAIPEBAHHMH, IBETHBIE PEAKI[MU OEJIKOB) B COOTBETCTBHH C MPABWIAMH TEXHUKHA O€30IaCHOCTH
npyu oOpalleHHMH C BELIECTBAaMH M JIaDOPATOPHBIM OOOpPYAOBAHMEM, MPEIACTABIATH PE3YyIbTaThl XHUMHUYECKOIO
HKCIIEPUMEHTa B (OpME 3alHCH YPaBHEHHH COOTBETCTBYIOLIUX pEaKUMd U (OpMYJIUPOBATH BBIBOJABI HA OCHOBE 3THUX
pe3ynbTaToB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XMMHMUYECKYI0 HH(OpPMALNIO, MOIY4aeMyl0 M3 pa3HbIX
MCTOYHUKOB (CpeACTBa MAacCOBOUM MH(popMalinu, UHTEpHET U IpYyTUX);

c(OpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBUJia HKOJIOTHYECKU LEIECO00PA3HOTr0 NOBEACHHUS B OBITY U TPYJIOBOM
JEATEIBbHOCTH B IEJIAX COXPAHEHUs CBOErO 3J0POBbS U OKpPYXKArOLIEH NPUPOAHOW Cpeibl, OCO3HaBaTh ONACHOCTH
BO3JICHCTBHSI Ha )KMBBIE OPTAHU3MBbI ONPEAECIEHHBIX OPraHUYECKUX BEUIECTB, NOHUMAs cMbIch nokazarens [I/IK, nmoscHATs
Ha IpUMeEpPax CocoObl YMEHBIIEHHUS U TPEIOTBPALEHUS UX BPEHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT OOy4YaroIIMXCSd C OrPAHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSl: YMEHHE NPUMEHSTh 3HAaHUA 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHU;

JUTSI CJICTIBIX M CITA00BUIANIUX O0YUYaIOIIMXCSA: YMEHHUE HUCTIOIB30BaTh pelbe(HO-TOUCUHYI0 cucTeMy 0003HaueHuii J1.
bpaiins s 3anucu XumMudeckux Gpopmyi.

11 KIIACC
[IpeameTHBIC PE3yNbTaThl OCBOCHUS Kypca «O01asi 1 HeopraHudecKasi XUMHUsH OTPaXKaIOT:
c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: 0 XUMHUYECKON COCTABIISIFOIIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpPA, POJIU
XUMUM B TIO3HAHWUU SIBJICHUU MPUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJbTYPhl JUYHOCTH, €€ (DYHKIIMOHATHLHOMN
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS] MPAKTUYECKUX 3a7a4 M IKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJIHOU CPEAE;



BJIQJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpasi BKIIIOYAET: OCHOBOIOJIATAIONINE HOHATUS (XMMUYECKUI AJIEMEHT,
aToOM, H30TOIl, S-, P-, d- 3JEKTPOHHBIC OPOWTAIM ATOMOB, WOH, MOJICKYJa, MOJIb, MOJIIPHBIA OOBEM, BAJICHTHOCTD,
ANEKTPOOTPULIATENBHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl CBsI3b (KOBAJICHTHAs, HOHHAS, METAJNIMYECKasi, BOJIOPOIHAs),
KpUCTAJUTNYECKasT PEHIETKA, TUIbl XUMHUYECKUX PEAKIUM, pACTBOP, JIECKTPOJIUTHI, HEAIEKTPOIUTHI, AIEKTPOIUTHUECKAS
JUCCOIIMAIINS, OKHUCIUTEIb, BOCCTAHOBUTEb, CKOPOCTh XMMHUYECKON peaklMH, XUMHUYECKOE paBHOBECHE); TEOPUHU U
3aKOHBI (TEOpHUs FNEKTPOIUTUUECKON AHUCCOLMaIuK, nepuoaudeckuii 3akon JI. 1. MenneneeBa, 3aK0OH COXpaHEHUSI MacChl
BEILIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS YHEPTUM MPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOIUYECKUMA
A3bIK XUMHUW, MUPOBO33PEHUECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IMOHMMAaHUSA MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (hAKTOJOTUYECKUE CBEJACHHS O CBOMCTBAX, COCTaBe, MOJYYECHUU U OE30MACHOM HCIOJB30BAHUM Ba)KHEHIITUX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUHN BBIABIIATh XapaKTepHbIC MPU3HAKK TOHSATUN, YCTAHABJIMBAaTh MX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMMCAHUN HEOPTaHUUECKUX BEIIECTB U UX MPEBPAILICHUII;

c(hOpMHPOBAHHOCTh YMEHHUH UCIOJIb30BaTh XHUMHYECKYI0 CHMBOJUKY JUIsI COCTaBJICHUS (OPMYJT BEIIECTB U
ypaBHEHUN XMMHUUYECKHX peakiui, cucremarnueckyro HoMmeHkiarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTICIHHBIX
HEOPTaHUYECKUX BEHIeCTB (YrapHbIil ras, YrJEKHCJbIA Ta3, aMMHaK, Tami€Hash U3BECTh, HEraméHas W3BECTh, MUThEBAs
coJia, MUPUT U JIpyTHUe);

c(hOpMUPOBAHHOCTh YMEHHI OMNpENENsATh BaJCHTHOCTh W CTENEHb OKHUCICHUS XHUMHYECKUX JJIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKON CBA3U (KOBaJeHTHAs, MOHHAs, METaJUIMYecKasi, BOJIOPOJHAsI) B
COCAUHEHUSIX, THUN KPUCTALIMYECKOM PpEIIETKH KOHKPETHOrO BellecTBAa (aTOMHAsl, MOJICKYJIsIpHAsi, WOHHAas,
MeTaJlJTn4YecKas ), XapaKTep CpeJibl B BOJHBIX PaCTBOPAaX HEOPTAaHUYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh yYMEHUM YCTaHABJIMBATh MPUHAJIC)KHOCTh HEOPTraHWYECKUX BEIIECTB MO HX COCTaBy K
ompeneaéHHOMY KJIacCy/TpyIe COeAUHEHUH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbl, OKCHIIbI, OCHOBaHWSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI mepuoandeckoro 3akoHa [[. . MenneneeBa u JeMOHCTPUPOBATH
€ro CUCTEMATU3HPYIOUTYI0, O0BSICHUTEIBHYIO M MPOrHOCTUYECKYIO (DYHKIUY;

c(OpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh 3JIEKTPOHHOE CTPOEHHUE AaTOMOB XUMHUYECKUX »dJieMeHToB |14
nepuoaoB Ilepuoawdueckoii cucteMbl xumuueckux syieMeHToB JI. M. MeHneneeBa, WCHONB3ys MOHATHSA «S-, P-, d-



AJIEKTPOHHBIE OPOUTAIHN», «IHEPreTUUYECKHE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHUYECKUX
AJIEMEHTOB M MX COCAMHEHMM M0 nepuoaam u rpymnmnam llepmonmueckom cucrteMbl XxuMudeckux diaeMeHTtoB [ .
Menpeneesna;

C()OPMUPOBAHHOCTh YMEHMHM XapaKTepU30BaTh (OMHCHIBATh) OOIIME XHMHUYECKHME CBOWCTBA HEOPTaHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB, IIOATBEP)KIAATh CYIIECTBOBAHUE TE€HETHMYECKOW CBS3M MEXIY HEOPraHWYECKUMH
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

c(OpPMHPOBAHHOCTh YMEHUS KIIACCU(PUIUPOBATh XUMHUECKUE PEAKIMHU 110 PA3TUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyomux BEIIECTB, TEIIOBOMY 3 (EKTy peakiUH, W3MEHEHUIO CTENEHEH OKMCIEHUS 3JIEMEHTOB, 0OpaTUMOCTU
peaKkuuy, y4acTHIO KaTajlu3aTopa);

C()OPMUPOBAHHOCTh YMEHUN COCTABJIATH YPaBHEHHUS pPEAKUUl pPAa3NUYHBIX THUIOB, TMOJHBIE U COKpAIIEHHBIE
YpaBHEHUS PeaKUUii HOHHOTO OOMEHA, YYUTHIBAsK YCIOBUSA, TPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHLA;

C()OPMHPOBAHHOCTh YMEHUW TMPOBOJAMTH PEAKUUHU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHBIX
HEOPraHUYECKUX BELIECTB, pPACIO3HABATb OMNBITHBIM IyTEM MOHBI, NPUCYTCTBYIOLIME B BOAHBIX pPacTBOpax
HEOPTraHUYECKUX BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHMI pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUMNA IMOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;

c(OpPMHPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOW PEAKIMU OT PA3JIUYHBIX (PAKTOPOB;
XapakTep CMEIEHUsI XUMUYECKOTr0 paBHOBECHS B 3aBUCMMOCTH OT BHEIIHETo Bo3aencTBud (mpunuui Jle [arensbe);

Cc(OPMUPOBAHHOCTh YMEHHMHM XapaKTepHU30BaTh XUMHUYECKHE IPOLECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO
MOJIyYeHHS] CEPHOM KHUCIIOThI, aMMHAKa, a TaKkke c(HOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOUIMX HAYYHBIX MPHUHIUIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIICHHS C HCIOJIB30BAHHWEM IOHSATHUS «MaccoBasi JOJsl BEIeCTBa B
pacTtBope», 00BEMHBIX OTHOILIEHUH T'a30B NMPU XUMUYECKUX PEAKIMAX, MACChHI BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE UM 00BEMY OJTHOTO U3 YUACTBYIOIIMX B PEAaKIIMU BEIECTB, TEIJIOBOTrO 3 (eKTa peakluy Ha
OCHOBE 3aKOHOB COXPAHEHUSI MACCHI BEIIECTB, ITPEBPAILECHNS U COXPAHEHHUS DHEPTUH;



c(OpMUPOBAHHOCTh YMEHUH COONMIOJaTh TMpaBUiia IMOJIb30BAHUA XUMHUYECKOW TMOCYI0M U J1a00opaTOPHBIM
o0opy/noBaHHEM, a TakXKe IMpaBWiIa OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUHUSMHU IO BBIOJHEHHUIO
71a00paTOPHBIX XMMUYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBIMOJHATH XUMHUYECKUW HSKCHEPUMEHT (pa3joKeHue MNepoKCcHua
BOZOpPO/Ia B NPHUCYTCTBHM KaTajld3aTopa, OIpEAeNIEHHE Cpellbl PacTBOPOB BEIIECTB C TMOMOUIBI0 YHHBEPCAIBHOTO
WHAMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMMHYECKOH peaKIMH, peaklud HOHHOTO OOMeHa,
KauyeCTBEHHBIC PEaKlMy Ha Cyb(aT-, KapOOHAT- U XJIOPHI-aHHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE IKCIIEPUMEHTATBHBIX
3ama4 no temam «Metamib» U «Hemeramiby) B COOTBETCTBUM C MPaBUJIAMHU TEXHUKH 0€30MAaCHOCTU MpU OOpallleHuu C
BELIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, IPEACTABIATh PE3YIbTaThl XMMUUECKOTO SKCIIEPUMEHTA B (hOpME 3aUCH
YPaBHEHU COOTBETCTBYIOIIMX peaklUUi U (OpMYyTUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIW3UPOBATh XWMUYECKYI0 WHGOpPMAIMIO, TMOIy4aeMyl0 W3 Pa3HbBIX
UCTOYHHUKOB (CpEeICTBa MACCOBOM KOMMYHHKAINH, IHTEpHET U IpYTHUX);

c(hOpMHPOBAHHOCTh YMEHUHN COOJIO/IaTh MPaBUiia SKOJOTHYECKU 11eTIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
NESTEIbBHOCTH B LIESAX COXPAHEHMs] CBOErO 3JI0POBbS M OKpY)KAIOIIEW NPHUPOIHON cpeibl, OCO3HABAaTh OMACHOCTb
BO3JICHCTBHS Ha JKMBBIE OPTraHU3MBbI OMPEACTEHHBIX BEIIECTB, MOHMUMas cMbIch mokaszarens [1JIK, moscHsITh Ha mpumepax
CIOoCOObI YMEHBIICHUS U MPEAOTBPAIIEHHUS X BPEIHOTO BO3ICHCTBHSI HA OpTraHU3M YEJIOBEKa;

JUIS OOYYaroIMXCsl C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHSITh 3HAHUS 00 OCHOBHBIX
JOCTYMHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUECKUX SIBJICHUII;

JUISL CIIETIBIX M CJIA0OBUAAIIUX O0YYAIOIMIMXCS: YMEHHE UCTIOJIb30BaTh PElbe(HO-TOUCUHYIO chucTeMy 00o3HaueHui JI.
Bbpaitns nis 3anucu XuMudeckux Gopmyl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 0 0
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenpHBIE YTIIEBOIOPOIBI — ATKAHBI 2 0 0
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 0 1
' aJKaJUEHbI, aJIKUHbI
2.3 Apomatrndeckue yriieBo10pO Ikl 2 0 0
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 0
' UX nepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3 0 0
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 JICTHARE: B 7 0 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 1 0




Uroro mo pazueny 13

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 AmuHbl. AMUHOKUACIIOTHL. benku 3 0 ‘ 0 ‘

Wroro no pazueny 3

Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 0 ‘ 0 ‘
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 2 2
11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nudposbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3pnen 1. Teopernueckue 0OCHOBBI XUMHUM
Crpoenue atomoB. [lepnoanueckuil 3aKoH
1.1 u [leproarueckas cucTeMa XHMUYECKHX 3 0 0
anemenToB JI. I. MenaeneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 4 0 0
BEIIECTB
1.3 XUMHUYECKUE PeAKIUU 6 1 1
Wroro no pazueny 13

Pa3nes 2. Heoprannueckasi XuMust




2.1 MerTaiisl 0
2.2 Hemeranst 1
53 CBs13b HEOPraHUYECKUX U OPTAaHUUYECKUX 5 0 0
BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus u ;Ku3HL
3.1 XHUMHS U )KH3Hb 4 0 0
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
IMOYPOYHOE IIVIAHUPOBAHUE
10 KUIIACC
KosamnuecTBo yacos JJIeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [Ipeamer opran4ecko XUMHH, €€ 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OPraHUYECKUX
2 coenunennii A. M. byrneposa, eé 1 0 0
OCHOBHBIEC TTOJIOKEHUS
[IpencraBnenue o K1accuPpUKAITUN
3 opranuyeckux BeuiecTB. HomenknaTtypa 1 0 0
(cucremaTnyeckas) U TPUBHAJIbHBIE
Ha3BaHUs OPraHMYECKUX BEILIECTB




AJKaHBI: COCTaB U CTPOEHUE,

4 TOMOJIOTHUYECKUH PsijT

5 Meran u 3TaH — NpocCTenIIe
MPEACTaBUTENH AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA

7 DOTUJICH U TPOINUIIEH — MPOCTEHIIne
MPEACTABUTEH AJIKEHOB

3 [Ipaktuueckas padora Ne 1. «Ilonyyenue
STUJICHA ¥ U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u

9 MetunOyranuen-1,3. [onydenue
CUHTETHYECKOTO KayuyyKa 1 pPEe3UHbI
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI,

10 TOMOJIOTHYECKHUM pAl. ALETUIIEH —
MPOCTEUIINIA MPEACTAaBUTENh ATKUHOB

11 Brrunciienus mo ypaBHEHHIO XUMHYECKON
peakiuu

12 Apenbl: 6eH301 U TOyod. TOKCHYHOCTh
apeHoB

13 ['enernyeckas CBS3b YTI€BOIOPOAOB,
MPUHAUISKAIUX K Pa3IMYHBIM KJIaccaM
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, HeTh ¥ IPOTYKTHI €€ mepepaboTKu
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYyTHBIE He(TAHbIE
ra3bl, HeTh U IPOIYKTHI €€ mepepaboTKu

16 KonTponpHas pabota mo pazaeny




«YTIeBoA0pOab»

17

18

H];)CILCJ'IBHLIG OIHOATOMHBIC CIIMPTHI:
METAHOJI U OTaHOJI. BOI[OpOI[HaSI CBA3b

MHoroaToMHBIE CIIMPTHI: OTUJIICHIJTINKOJIb U
TIIMLOECPpHUH

19

@DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHE
Y XMMUYECKHUE CBOMCTBA, IPUMEHEHUE

20

21

Anpaeruapl: GopMabaeTuI 1
aneTalbpaerua. AeTod

OIHOOCHOBHBIE TIPEICIbHBIC KAPOOHOBHIE
KHCIIOTBI: MypaBbUHAS M YKCYCHAst

22

23

24

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaSI H OJICMHOBAsA KHCJIOThI, KaK
nNpeaACTAaBUTCIIN BBICHINX Kap6OHOBBIX
KHCJIOT

Mb11a KaK COJIM BBICHINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIICC JIeficTBHE

25

CrnoxxHbie 3(UpBI KaK MPOU3BOTHEIE
KapOOHOBBIX KHCIIOT. [ HIAPOIN3 CIIOKHBIX

3¢upoB

26

27

XKupsl: ruaponu3, npuMeHeHue,
Ouo0rMYecKas pojb )KUPOB
VYTIeBoIbl: COCTaB, KIIaCCH(UKAIHSL.
Baxneiinme npecTaBUTENN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

28

Kpaxmai u nemirono3a Kak IpupoHbie
MOJIUMEPDI




KonTponpHas pabota mo pazaeny

29 «Kucnopojacoaepkamue opraHnuecKue 1
COEUHEHMS»

30 AMMWHEBL: METHIIAMHUH U aHUINH 1
AMUHOKHCIIOTHI KaK aM(pOTEPHBIC

31 OpraHUYECKUE COCAMHEHUS, UX 1
Oouosiornueckoe 3HaueHue. Ilentuapl

39 Benku kak mpupoHbIe 1
BBICOKOMOJICKYJISIPHBIC COSIMHEHUS

33 OCHOBHBIE TOHATHSA XUMUH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METO/IBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH. 1
[TnacTMacchl, KayqyKu, BOJOKHA

OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COECIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/Ie (0] )II/ICHepCHBIX CUucreMax.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUUecKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACChI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCINTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o6 anexkTponuze
pacriaBoB U pacTBOPOB Colieit
KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
MCTaJIJI0B




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U BX
COETUHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA TAJION€HOB, CEPhI U UX
COCIMHEHUI

23

XuMudeckue cBoKcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKHE CBOMCTBA YIJIEPOa, KPEMHUS U
HUX COeIUHEHNN

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COE€IUHEHUN

26

O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

28 KonrtponbHas pabota o remMam «MeTaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxunonepHoe oo1iectBo «3naTenbcTBo
«IIpocsereHue.

» Xumus, 11 xmace/ I'abpuensia O.C., OOmiecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe ob6mectBo «M31aTenbcTBO

«ITpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
*O.C.I'abpuensn, I'.I'.JIsicoBa «Xumuss Metoauueckoe nocooue — 6a30BbIi
ypoBeHb» - M.: Jlpoda 2022 rox.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «OO0111ast XUMHS B TeCTaX, 3a/1a4ax,
ynpaxkneHnusx. 11 kmace» — M.: lpoda, 2023 rox.

* 3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc:
KoHnTtposnbHbie 1 poBepouHbie paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
4, O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronbnas kaura quis yuurtens». Yacts 1 — M.: [Ipoda, 2019 rox

* 5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronpnaas kaura mmns yuurens». Yacts 2 — M.: Jlpoda, 2022 rog.

* 6. O.C.I'abpuensu, [1.B.Pemeros, N.I".OcTtpoymoBa «3agaun Mo XuMuM U

crocoOwI ux pemenus» - M.: «Jlpoday», 2021rox.



7. B.I'. lenucoBa «Xumus 11 kiacc moypoydHbIe IUIaHbI IO YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018ros.

* 8. M.A.Pga6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kmaccy, -
M.: Dk3ameHn, 2019r.

* 9. O.C.I'abpuensu, N.I'.octpoyMOB « XUMHUYECKHI SKCIIEPUMEHT B 1ikoJe 11

kiacey; - M.: Jlpoda. — 2019 rog.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMHUN.

http://him.1september.ru Equnas xomnekmus LIOP: IIpeaqmeTHas KOUTSKIIHS
«XUMUD.

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIE
skcriepuMenThl: xumus. Komnekmust Poccuiickoro o01ieo0pa3oBaTenbsHOTO
ropTa’a.

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Annk6epoBoi.

http://www alhimik.ru Beepoccutickas omuMIinaaa mkOJIbHUKOB IO XUMUH.
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK IS
CpPEIHEN IIKOJIBI.

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JIEKTPOHHBIN YU4COHUK

http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMUS.



http://www.chemistry.ru JlucrtaniimonHas oMMITHa A 10 XUMUH:

TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT.



