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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03
«O0 obpaszoBanuu B Poccuiickoit ®enepaunn», TpeOOBaHUN K pe3ysbTaTam
ocBoeHHUsl (emepanpHOM 00pa30BATENBHOM MPOTPAMMBI  CPEAHEr0  OOIIEeTo
obpazoBanus (OOIT COO), npencraBieHubix B degepaabHOM rocyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha nepuon jgo 2025 roma» (Pacmopsokenue IlpaBurenbctBa P®
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 0a30BOM YpOBHE COCTABHIIU
koHnentyanbabie ToyioxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHT 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 TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHE KOTOPOTO OIpPEAECIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoit denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABIEHUS 00 OKpPYXKAIOLIEM MHUPE 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 B3aMMOJEWCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMUS CTajia
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 pa3BUTHSL 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) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B pa3IUYHbBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIIEH XUMUM) 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 — «Opranumyeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOIMYECKU
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 XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUecKoM peakiuu. Tak, B dacTHOCTH, B Kypce «OOmiasi 1 HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHSATh HUCTOPUYECKOE U3MEHeHHEe (yHKUMH O3TOro 3akoHa —
0T 00001IaI0IIEH 10 OOBSICHSIOMIEH U POTHOZUPYIOIIEH.

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)KAHMS, WMEIOIIMMHU KYJbTYPOJOTHMYECKU W TPHUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 331a4.B 1enom coxepkanue yd4eOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHUYECKHUX MpoOieM, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEp)KaHUSI M MOCTPOEHUS TpeIMeTa MpeAyCMaTpuBalOT (OpMUpPOBAHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
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
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPENCICHHIO LIEJEH HU3YUEHUS
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



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

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX 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 pPa3BUTUE YMEHUU U CIIOCOOOB JIEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
peaMeTa B IporpaMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
IOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTEIbHON OpraHMU3aliy, BIAACIOIIET0 HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'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
3HAaUEHUE MPUOOPETAIOT TAKKUE 1IETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX >KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUSI ONbITa JACATEIBHOCTH, 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 TO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W TPOBEIECHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpeKHOIO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS MPEAMET «XUMUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero obpasoBaHusi, coctaBisier 68 4dacoB: B 10 kiacce — 34 wyaca
(1 gac B Henpemo), B 11 kimacce — 34 yaca (1 4ac B Heneo).

BocnurarensHblii  MOTEHIIMAT ypoOKa peadu3yeTcsi B COOTBETCTBUH C
dbenepaapHON TPOrpaMMOM BOCTIUTAHUS.



COAEPXKXAHUE OBYUEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpenMeTr opraHMYeCcKON XMMHUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

IIpencraBnenue o kinaccupuKay opraHudeckux BeuiectB. Homenkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKkas) W TPUBHAJIBHBIE Ha3BaHMs
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl M3yYEHHUS BEIIECTB W HMX IPEBPAILCHHM:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJEHUE WU
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYIJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u dTaH —
IpOCTEeHIlINe NPEACTaBUTENN AaJKaHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHUss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIYYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN psAL. DTUJIECH U MPOIUIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

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

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIUMHA K
Pa3JIMYHBIM KJIACCaM.



[IpuponHble MCTOYHMKH YIJIIEBOAOPOAOB. IlpupomHblii Ta3 W NOIyTHBIE
HepTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), mupoau3. [IpomykTer
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», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3YYECHHE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kucisiopoacoaep:kamue opranHnyecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BonopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBrEe METaHOJIa U ITaHOJIa HA OPTraHU3M YEJI0BEKaA.

MHoOroaroMHsle  CIMpPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4enoseka. [I[puMeHenne rimnepruHa u STUIISHIJIMKOIIS.

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,
KAuECTBEHHBIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIIOTBL: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue Ayig Kiacca KUCIOT, peakuus 3TepuuKalim), MoayyeHue U NpUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

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




runpokcugoM meau(ll), okucnenne aMmuadHbiM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHHE TJIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcugoM Mmemu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIIMICPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMcIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3anmmoneicTBHEe Kpaxmana C HOJOM),
MPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

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 ).

A30TcoziepKallie OPraHMuecKue COeTUHECHUS.

AMMHOKHCIIOTH KaKk am(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XUMHYECKHE CBOWCTBA OCJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HaOJII0JICHUE U ONMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpHU
HarpeBaHUM, IIBETHBIC PEAKIIMK OCITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALMS U TTOJTMKOHICHCALIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
O3HaKOMJICHHE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YUEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-



HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMyHOCTb, HAOIIOICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Marepus, DJHEpPIHus, Macca, aroM, OJJEKTPOH, MOJIEKYJIa,
DPHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BEIECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIIIEBOJbI, KHUPBHI,
bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC TIOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOTLIUBO,
pecypchl.

TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTaHUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MPENAPAThI, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIIACC
OBIIIASA N HEOPTAHNYECKASA XUMHUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIlpeesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CUCTEMbI
xuMHaueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM W3MEHEHHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM M TEpUOjaM.
3HaYCHUE EPUOIUUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIECHTHONW XHWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINTMYECKON PEIIETKH.

[TonsTne o nucnepcHblx cucreMax. VICTUHHBIE WM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BELIECTBA B paCTBOPE.



Knaccudukanus HEOpPraHUYECKUX COECIMHEHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss  XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUH MPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHbIe U cliadbie 27eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAsl, HEUTPAJIbHAs, IEJIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanust Tabnun «llepuoanueckass cucreMa XHUMHUYECKHUX JJIEMEHTOB
. . MenneneeBay, U3yueHuEe MoJieei KpUCTALTNYECKUX PEIIETOK, HAOII0eHUE
M ONHUCAaHUE JEMOHCTPALIMOHHBIX M JIa0OPATOPHBIX OMBITOB (pa3yioKEHUE
MEPOKCUJa BOJAOpPOJAa B MNPUCYTCTBUM KaTaau3aTopa, OIPEICICHUE CPEIbI
pacTBOPOB BEILIECTB C NOMOIIBIO YHUBEPCAIBHOTO MHIUKATOPA, PEAKIIMA MOHHOTO
oOMeHa), MpOBEJICHUE MPAKTHUECKON paboThl «BnusiHue pa3nuyuHbIX (HaKTOPOB HA
CKOPOCTb XUMHUYECKOW PEAKLINI.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IOHSATHUSI «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMEpe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAJUIOB (TajoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHHs)) W HMX  COCAMHEHUNH  (OKCHUJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnos B Ilepuoguueckoi cucreMe XMMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMUYECKUI Pl HAMTPSYKEHU METAIIIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIIIMX METAUIOB (HATPUM, KaJIMil, KaJbLIMi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.



OOmme cnocoObl momyyeHus: MetasioB. [IpumeHeHne MetamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpAllCHUMN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJEHUE U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHJA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbBIC PEAKIIMU Ha KATUOHBI METAILJIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacuéTel Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJHO
Y3 BEIIECTB UMEECT MPUMECH.

XuMHUA ¥ KU3Hb

Ponp xumun B 00ecrieueHUU SKOJOTUYECKON, IHEPTreTUYECKON U MHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
IIOJIy4YE€HUs BaXKHENIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB W MAaTEpUATIOB: BAXXHEUILKWE CTPOUTEIIbHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuabl s 3JIEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE U MHUHEPAJbHBIC
yao0peHus.

XUMHST U 3I0pOBbE YEJIOBEKA: MPABUJIA MCIIOJIBb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO KCIIONB30BAHUS MPENapaTOB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpPraHU4ecKorM XxuMuM B 11 Kilacce oCcylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaKk W TOHSATUM, SBJISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOnue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIO/ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

®dusuka: MaTepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYMUHBI U €TUHUIIBI UX
U3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOCHCTeMma, Owocdepa, Makpo- u
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.



['eorpadusi: MuHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
peCypChl.

TexHOmorusl: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIrus, MPOU3BOICTBO
CTPOUTEIIbHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEIO OBLIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuyHo-meTonuyeckol OCHOBOM  iis
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeaMeTa «XUMHs» Ha YPOBHE CpPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroOlIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XMMHUECKOTr0 00pa3oBaHMsl;

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1[EJIN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHHS MpeaMeTa «XHUMHS JOCTHUTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENIBHOW [EATEIHHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeajaMyd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00yyJarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEITHLHOCTH
oOyJaromuxcs Mo peain3aiuy MPUHITHIX B O0OIIECTBE IEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBAXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEJCTaBICHUS O COIHMAIbHBIX HOpPMax M TpaBHUIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUN
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTCIIBHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUNA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIO/IeHUsT TIpaBUJI 0€30MacHOro OOpalleHusi ¢ BeIleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCHEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3aj]1a4y
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUW XUMHH  JIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCUCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI AaKTHUBHO MPOTUBOCTOSITh HJEOJOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3[aHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, OOECIEYEHUH YCIOBUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

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



MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBJICHHUA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpeCca K NO3HAHMIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM Tpy/Zia B Pa3lMYHbIX cdepax MpodhecCHOHaTbHON
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeHEr0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBbIE A dbopmupoBaHUs MHUPOBO33PEHUS oOyuaromuxcs
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUINE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbIH (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC yueOHbIC JEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUU 00YyYaroIXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaBaTeJbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAEsATh LEJNU JEATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIBb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS /Ui OOBSICHEHHUS OTAETbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (OpMYIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKOH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BBIOUpaTh HauOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckass XuMUsD)
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEACTABJICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
CCTCCTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHW B TIO3HAHWUW SIBICHHM
npupoasl, B  (QOPMUPOBAHWUM MBINIUIGHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEIIeHUs TPAKTUYECKUX 3a]1a4



U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralole MOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKAs
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpaméHHas), MOJb, MOJIApHAs
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHANbHAS TpYIIa,
paaukai, U30MepHus, U30Mepbl, TOMOJIOTHYECKUI PsZl, TOMOJIOTH, YIJIEBOJAOPOIBI,
KHCIIOPOJ M a30TCOJAEpIKAIIMe COCAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XWUMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalye B OCHOBE IIOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAaKTEPHbIE IMPU3HAKU TOHSTHI,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U IPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMysl OpraHMYECKHMX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHMYECKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne CoeInHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepikKalliue
COEJIMHEHHs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPONWIEH, alleTUJIEH,
ATUJICHIJIMKONb, TNHLIEPUH, (eHos, (hopManbIerul], aleTaabIerujl, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, TIF0K034,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKON CBSI3HM B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. bytnepoBa aiisi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOEHHUsI; 3aKOH COXPAHEHHMS MaCChl BEILECTB;



chOPMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWIICH, AalleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yrojib), CIOCOOBI WX IepepaboTKu U
MPaKTUIECKOE TPUMEHEHHNE TIPOAYKTOB MepepaboOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUA JUIsl TPUHSITHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMH TIO BBITOJHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH W BBITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWIEHA M W3YYCHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHUYeCKHUX
BEILECTB, JCHATypalusi OEIKOB MpPU HArpeBaHWUU, IBETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TMpU OOpallleHUH C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHHEM, TMPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMHPOBAHHOCT, ~ YMEHHMA  COONIIOaTh  TpaBUiia  DKOJOTHUUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH



ONAaCHOCTb BO3JEUCTBUS HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BelIeCTB, MOHUMas cmbica mokazarens [1JIK, mosicHATh Ha mpumepax CrocoObl
YMEHBIICHUS W IPENOTBPALICHUS WX BPEIHOIO BO3ACHUCTBHS HA OPraHU3M
YEJI0BEKA.

11 KIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMHSD» OTPaXKaroT:

c(OPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHpA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npupoAsl, B (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3orom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPHUIATENBHOCTD, CTENEHb OKHUCIICHUS, XUMHAYECKasl CBS3b
(KOoBaJIeHTHas!, HOHHAs, METAJUIMYECKast, BOAOPO/IHAs ), KpUCTANINYECKas PelETKa,
TUANBI XUMHUYECKUX  PEAKLUHH, pacTBOp, JJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakluHd, XHMHUYECKOE PaBHOBECHE);TEOPUU U 3aKOHBI (Teopus
IIEKTPOJIUTHYECKON Auccoluannu, nepuoanueckuit 3akod JI. M. Menneneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUS dHEPIUU
OpU XMMHYECKUX PEaKUusiX), 3aKOHOMEPHOCTH, CHMBOJMUYECKUN S3bIK XHUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAHMUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
coCTaBe, MOJIyYeHUU U 0€3011aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BELIECTB B ObITY M MPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c(OpMHPOBAHHOCTh YMEHUW BBISBIISATh XapaKTEpHbIE MPU3HAKU TOHSTHI,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
cocTtaBieHUss (GOpMysl BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  PpEaKIHUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPTaHWYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, TamcéHas
U3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEENSITh BAJIEHTHOCTh U CTEIEHb OKHCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOJHASI) B COEUHEHUSX, THUI



KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIsIpHasd,
WOHHAsl, METAJJIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCIUHCHUM;

c(pOpMUPOBAHHOCTb YMEHUI YCTaHABJIMBATh IIPUHAJICKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KJacCy/TpyIe
COEJIMHEHUU (IPOCTHIE BEIIECTBA — METAUIBl U HEMETAJUIbl, OKCUIbl, OCHOBaHMUS,
KHUCTIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(pOpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa [l
. MenneneeBa 1 1EMOHCTPUPOBATH €70 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMuuecknx 3iemeHtoB [I. M. MenpeneeBa, MCHONB3ysl MOHATHS «S-, P-, d-
DIIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U MX COCIMHEHUU
o repuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

C(OPMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (ONHUCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BEIUIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHNE T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIy M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTEIEHEH OKMCIICHHS JJIEMEHTOB, 0OPaTUMOCTH
peakliy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHHUS pPEaKUUi pa3IUYHbIX
TUIIOB, TIOJIHBIE U COKpAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA,

c()OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKIAAOIINE
KAUYECTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C(OPMUPOBAHHOCTH ~YMEHHMHM  PACKpPBIBATh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
ATUX PEAKLUM;

c(OPMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peaxkuu OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeiicTBus (npuniui Jle Ilarense);



C(OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XHWMHUYECKHE MPOIECCHI,
JeXallkie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHUYECKUX PEAKIUIX, MacChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpPMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHUYECKOM
nocyAod M J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpalieHus C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3joKEeHUEe MEePOKCUIAa BOAOPOJAa B MPUCYTCTBUM KaTalau3aTopa,
ONpENEIICHNE CpeNbl PAaCcTBOPOB BEMIECTB € IMOMOIIBK)  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIuHu,
peakiy MOHHOTO OOMEHA, KauyeCTBEHHBIE pEeaKIMu Ha cyibdaT-, KapOooHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a]a4 10
temam «Metaub»y U «HeMmeTtaiibl»y) B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH IpU OOpaIllEHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuil U (HOpPMYyIUPOBATh BBHIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIUIO, TOJy4aeMyl) U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOAaTh  MpaBWia  JKOJOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIBHOCTH B LEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpellbl, OCO3HABAThH
OMaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs
cvbpicnt mokasarens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIIEHUS U
NpeloTBpaAlleHUs] HMX BPEAHOrO  BO3JICWCTBUS HA  OpPraHUW3M  YeJOBeKa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3ieioB JuaexkTpoHHbIe (UU(pOBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[IpenMeT opranuyeckoit
11 xumud. Teopust cTpoeHUs 3 0 0 bubnmnoreka [HOK
' OpPraHUYeCKUX COCIUHCHUI https://resh.edu.ru/subject/lesson/2448/start/
A. M. bytiepoBa
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
51 [Ipenenbubie 5 0 0 bubnuorexa [HOK
' YIJIEBOIOPOIBI — AITKAHBI https://resh.edu.ru/subject/lesson/2448/start/
H
22 yoesomopomsr: amemns, 6 0 1 borera LIOK
' YHICBOAOPOJBE ’ https://resh.edu.ru/subject/lesson/2448/start/
aJIKaAUCHBbI, aJIKNHBI
53 Apomarndeckue 2 0 0 bubmuoreka [JOK
' YTJIEBOJOPO/IBI https://resh.edu.ru/subject/lesson/2448/start/
2.4 Hljﬁzmgmj IZZTET; " 3 1 0 Bumaorexca LIOK
' - AOPOA https://resh.edu.ru/subject/lesson/2448/start/
nepepadoTka
Hroro 1o pasneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
but6mmoreka [IOK
3.1 C . D 3 0 0 .
HAPTHL e https://resh.edu.ru/subject/lesson/2448/start/
3.2 Anwsaerunsl. KapboHoBbie 7 0 1 bu6nuoreka [IOK


https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/

KUCHOTHL. CIIOXKHBIE AHUPHI

https://resh.edu.ru/subject/lesson/2448/start/

3.3 YrneBojbl

Hroro no pazneny

Pa3znen 4. A3oTconeprkanue opras

13

HYE€CKHE COCINHCHUSA

bu6nmoreka [IOK
https://resh.edu.ru/subject/lesson/2448/start/

41 AMHHBI. AMUHOKHCIIOTEL. 3 0 bu6nuoreka [JOK
' Benku https://resh.edu.ru/subject/lesson/2448/start/
Wroro no pasaeny 3

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA

[Tnactmaccel. Kayuyku.

5.1
Bosiokna
Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

2 0
2
34 2

bubmuorexa [JOK
https://resh.edu.ru/subject/lesson/2448/start/



https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/

11 KJIACC

HaumeHnoBanue KoanuecTBo 4acoB
Ne dyeKkTpoHHbIE (LM pPOBbLIE)
pa3aesioB U TeM KonTposabubie IIpakTuyeckue
n/u Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CtpoeHue aTOMOB.
[lepuoauueckuii 3aKoH
11 u [lepuonuueckas 3 0 0 bu6mmoreka [JOK
' CHUCTEMA XUMHUUYECKUX https://resh.edu.ru/subject/lesson/2448/start/
3JIEMEHTOB
. . MenneneeBa
12 f/[TpoeHI/ge petectsa. 4 0 0 bu6mmoreka [JOK
. HOrooOpasue .
p https://resh.edu.ru/subject/lesson/2448/start/
BEILLIECTB
bu6mmoreka [IOK
1.3 X 6 1 1 )
HIMITHECKHE Peariiii https://resh.edu.ru/subject/lesson/2448/start/
Hroro o paszzaen 13 Bubnuorexa LIOK
pasiely https://resh.edu.ru/subject/lesson/2448/start/
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoexa [IOK
2.1 M 6 0 1 )
CTALIH https://resh.edu.ru/subject/lesson/2448/start/
bu6mmoreka [JOK
2.2 H 9 1 1 )
CMETaILIb! https://resh.edu.ru/subject/lesson/2448/start/
CBs13b HEOPraHUYECKUX
bu6 OK
2.3 Y OPTraHUYECKUX 2 0 0 nomiorexa Il

BCIICCTB

https://resh.edu.ru/subject/lesson/2448/start/



https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/

bubmuoreka [JOK

n 17 )
TOTO O pasAeity https://resh.edu.ru/subject/lesson/2448/start/
Pa3zgen 3.XuMHA ¥ KU3HD
3.1 XUMHUSA ¥ KU3HDb 4 Bubmiorexa LOK
' https://resh.edu.ru/subject/lesson/2448/start/
Wroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB
Ne JIeKTPOHHBbIE U(POBbIE 00pa3oBaTeIbHbIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero pecypcnl
padoThI padoTshI
IIpeamer oprannveckoi
1 XI/fo/[H/I el ]I?;)O?;HI/IKHOBGHI/IG 1 0 0 POl
’ ’ https://resh.edu.ru/subject/lesson/6149/start/170388/
Pa3sBUTHUC U 3HAYCHUC
Teopus crpoeHus
OpPraHUYECKUX COCTUHEHUM bubmorexa LOK
2 Ap M. E . 1 0 0 https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-
- V- DYTICpOBa, €8 9dcf-20517ae4b52e2backUrl=%2F04%2F 10
OCHOBHBIC ITOJIOKCHUA
[TpencraBienue o
KJIaCCU(UKALIAN
OpraHMYECKUX BEIIECTB. bubnuoreka [JOK
3 Homenkmarypa 1 0 0 https://lesson.edu.ru/lesson/726ee099-e1a9-410f-
(cucremaTnueckas) u b8be-b4ch589aeadl
TPUBHAJIBHBIC HA3BAHUA
OpraHWYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1 0 0 POl
TOMOJIOTUYECKUH PSJT https://resh.edu.ru/subject/lesson/6151/start/149993/
MertaH u 3TaH — bu6mmoreka [IOK
5 IIPOCTEHMINE IPEICTAaBUTENN 1 0 0 https://lesson.edu.ru/lesson/258ddc06-ec23-473c-
aJKaHOB b3d7-ed82fcaddd02
5 AJTIKEHBI: COCTaB U CTPOEHHUE, 1 0 0 POl
CBOMCTBA https://resh.edu.ru/subject/lesson/5412/start/212563/
7 DTUIIEH U TPOIHIIEH — 1 0 0



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://resh.edu.ru/subject/lesson/5412/start/212563/

IIPOCTEUILINE MTPEACTABUTENN
AJIKCHOB

[IpaxkTuueckas padora Ne 1.

bu6nmoreka [IOK

8 «Ilonydenue sTuneHa u https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-
W3yYEHHE ETO CBOMCTB) 9f67-7ebcdaf03ce0
Ankanmensl. byraguen-1,3 u
vt bu6nuoreka [IOK
MeTunoyraaueH-1,3.
9 n « https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-
OJIy4YeHHE CUHTETUYECKOTO 2601-2983b95b854a
Kay4dyKa 1 pE3UHBI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHSI, bu6mmoreka [IOK
10 TOMOJIOTHYECKHH PSII. https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-
Aueruien — npocreimumi 84b5-009a92468356
NpeaACTaBUTECIIb AJIKMHOB
B
11 HqHCHeHHVH 110 YPaBHCHHIO POIII https://resh.edu.ru/subject/lesson/2448/start/
XUMHUYECKON pPeaKIiu
12 ApeHbl: 6€H30J1 ¥ TOTYOJL. POII
TOKCUYHOCTH apEHOB https://resh.edu.ru/subject/lesson/4775/start/150494/
I'enermueckas cBI3b
1eBOZIOPOJIOB bubmmorexa [JOK
13 yr P ’ https://lesson.edu.ru/lesson/75957f70-50f4-4910-
MIPUHAJIEKAIINAX K b706-ac2d1b0f4c26
Pa3IMYHBIM KJ1acCaM
[TpupoaHbIE UCTOYHUKH
JIEBOJOPOJIOB: MPUPOIHBIN
14 1};1;3 51 HJ(:)[r[p Iljme Hf(bfﬂlilble PO
yr . https://resh.edu.ru/subject/lesson/6148/start/170461/
ra3bl, He)Th U MPOAYKTHI €€
nepepadoTKu
15 IIpupoaHbIE HICTOYHUKHI POl

https://resh.edu.ru/subject/lesson/6148/start/170461/



https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ras3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTtponpHas pabora o

16 POUI https://resh.edu.ru/
pazaeny «YrieBogopOab»
[IpenenbHbIE OJTHOATOMHbBIE

17 CI'E/I;[TBII MeTaHI([)JI Y 3TaHOJ. POl .

https://resh.edu.ru/subject/lesson/4769/start/150550/

Bonopoanas cBs3b
MHOroaTroMHbI€ CIIUPTHI: bubmorexa LOK

18 N pm—— https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-

a8e5-d12a0bedc826

@DeHOII: CTPOEHUE MOJIEKYJIBI, bubmuorexa [HOK

19 bu3HYecKue 1 XUMHUIECKHE https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-
CBOMCTBA, IPUMEHEHHUE 896e-10a2278b08f1

20 Anpaeruapl: GopManbaeTuI U POIII
areTagbpIerun. AeToH https://resh.edu.ru/subject/lesson/4776/start/150604/
OIHOOCHOBHBIE ITPEIETbHBIE bubmmoteka [IOK

21 KapOOHOBBIE KUCIIOTHI: https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
MypaBbUHAs U YKCyCHas a3ec-ba0f9fe63c0d
[TpakTryeckas padora Ne 2. bubnmnorexka HOK

22 «CBoiicTBa pacTBOpa https://lesson.edu.ru/lesson/9834d408-386d-444a-
YKCYCHOM KHUCIJIOTBI» 8de3-7efba8b98cdb
CreapuHoOBas U 0JIEUHOBAS bubmumoreka [JOK

23 KHCJIOTBI, KaK IPEJCTaBUTENN https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
BBICHIMX KapOOHOBBIX KHCIOT a0eb-1e59cd5f4d9of

24 Mpbi1a Kak COJM BBICIIAX PO

KapOOHOBBIX KUCIIOT, UX

https://resh.edu.ru/subject/lesson/5952/start/150631/



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://resh.edu.ru/subject/lesson/5952/start/150631/

MOIOIIEE NEHCTBUE

Crnoxxusle 3(hupbl Kak
IPOM3BOIHBIE KaPOOHOBBIX

bu6nmoreka [IOK

25 B r . https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
ucnotT. ['uaponu3 cioxkHbIX 20eb-1659cd5fAdof
a¢upoB
Kupsr: rugponms,
26 v I/III)VIGHCHT/II; onosrornyeckas POLI
p ’ https://resh.edu.ru/subject/lesson/5952/start/150631/
POJIb KUPOB
Vri1eBoabl: COCTaB,
97 knaccudukanus. BaxnHeimme POIII
MpECTaBUTENN: TJII0KO03a, https://resh.edu.ru/subject/lesson/6150/start/150687/
bpykTo3a, caxaposa
28 Kpaxman u niemitonosa kak POIII
MIPUPOAHBIC TOJUMEPDI https://resh.edu.ru/subject/lesson/5413/start/150714/
KonTtponpsHast pabora o
asne
29 pasAcIy PO https://resh.edu.ru/
«Kucnopoaconepxaine
OpTaHUYECKUE COCTUHEHUS»
30 AMUHBI: METWJIAMAH U POIII
AHUIINH https://resh.edu.ru/subject/lesson/4743/start/150742/
AMHMHOKHCIIOTHI KaK
aMm(doTepHBIE OPraHUYECKUE
31 coj) I/IHEI:)HI/I}I I/I)IZ POLI
a ’ https://resh.edu.ru/subject/lesson/4743/start/150742/
OMOJIOTHYECKOE 3HAUYECHUE.
IlenTraer
Benku xak npupogubie
PHPOA PAIII
32 BBICOKOMOJIEKYJISIPHBIE

COCOAMHCHUA

https://resh.edu.ru/subject/lesson/4743/start/150742/



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

OCHOBHBIE TTIOHATHS XUMHUU

33 BBICOKOMOJICK YIS PHBIX 1 POl .
N https://resh.edu.ru/subject/lesson/6095/start/150823/

COCIMHCHUU
OcHOBHEBIE METOAbI CHHTC3a

34 BBICOKOMOJIEKYJISIPHBIX 1 PoOUII
coequuenuii. IlnacTMmaccel, https://resh.edu.ru/subject/lesson/6152/start/150850/
Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB 34

[10 ITPO'PAMME



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11 KJIACC

KoanyecTBo 4acoB

Ne JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTeIbHbIE
w/n Tema ypoka Beero Kourpoububle IIpakTHyeckue pecypeni
padoThI padoThI

XHUMHUYCCKHM 3JIEMEHT.

1 ATOM. DIEeKTpOHHAas 1 0 0 POLL .

https://resh.edu.ru/subject/lesson/6479/start/150989/

KOH(HUTrypamus aTOMOB
[Tepuonuueckuii 3aKOH U
[lepuonuueckas cuctema

5 XUMHYECKHUX DJIEMEHTOB 1 0 0 POII
J. . MenneneeBa, ux cBsi3b https://resh.edu.ru/subject/lesson/6375/conspect/134033/
C COBPEMEHHOU TeOpHUEH
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYCCKHX
3JIEMEHTOR U UX COCJIMHCHUHN
T10 TPYIIIIaM U TIEPHUOaM.

3 3Hatfe};nne nepnozlx)nqecxoro 1 0 0 PoIl .

https://resh.edu.ru/subject/lesson/5814/start/151239/

3aKOHA Y CUCTEMBbI
XUMHYECKUX AJIEMEHTOB
J.1. MeHneneeBa B
pPa3BUTUU HAyKU
CtpoeHue BelecTna.
XUMHUEcKas CBSI3b, €€ BUIHI, bu6mmorexa [JOK

4 MeXaHU3Mbl 00pa30BaHUs 1 0 0 https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-
KOBAJICHTHOM CBSI3H. aca9c7241b21
Bonoponnas cBs3b

5 BanenTtHOCTS. 1 0 0 POIII



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6375/conspect/134033/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21

DNEeKTPOOTPULIATETLHOCTb.
CreneHb OKHUCIICHUS.
BemmecTBa MoekyasipHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

https://resh.edu.ru/subject/lesson/6332/start/151021/

[TonsTHE O IUCTIEPCHBIX

cucremax. Mictuaubie n bubmuorexka [JOK
6 KOJUJTOUTHBIE PACTBOPBI. https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-
MaccoBas 10J1s1 BEIECTBA B 699031091968
pacTtBope
Knaccudpukanus n
HOMCHKJIaTypa
HEOPraHUYECKUX bubnmoreka [JOK
7 coeguHeHui. ['eHeTnyeckas https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-
CBSI3b HEOPTaHUYECKUX 860434f45f57
BEILIECTB, Pa3IUYHBIX
KJIaCCOB
Knaccudukanus
XUMHYECKHUX PEaKIIHii B
HEOPTaHUYECKOH U
8 OpPraHUYECKON XUMUU. 3aKOH POIII
COXpPAHEHUs MacChl BEUIECTB; https://resh.edu.ru/subject/lesson/4938/start/151107/
3aKOH COXPaHCHHS U
MIPEeBPAICHIS SHEPTUN TIPU
XUMHYECKHX PEAKIIHIX
CKopocTb peakiyi. bubnnoreka [JOK
9 OO6paTtumbie peakium. https://lesson.edu.ru/lesson/fOcb5def-307e-4575-89d0-
XUMHUYECKOE PaBHOBECHE 86041b603655
jo  [pakmiicckas pabora Ne I. POIII https://resh.edu.ru/

«Bausaue Ppa3JIMIHBIX



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://resh.edu.ru/

(hakTOpOB HA CKOPOCTH
XHUMHUYECKON PEaKIuuy

11

DNeKTpoNIUTHYECKAs
mucconmanud. Ilorarue o
BOJIOPOJTHOM TTOKa3aTemne
(pH) pactBopa. Peakiuu
noHHOro oOMeHa. ['maponus
OpPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB

POII
https://resh.edu.ru/subject/lesson/4938/start/151107/

12

OKUCIIUTEIIHLHO-
BOCCTAHOBUTEIHHBIE
peakiuu. [Toustue 06
3JIEKTPOJIN3E PACIIaBOB U
PacTBOPOB CoJICH

bubmuoreka [JOK
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-
b3d1b2eeb237

13

KonTponbnas padbora no
pazaeny «TeopeTnueckue
OCHOBBI XUMHUM»

POIII https://resh.edu.ru/

14

MeTtannisl, UX IOJIOKSHHUE B
IIepnonnueckoii cucreme
XUMHUYECKUX DJIEMEHTOB

. . Menneneesa u
0COOEHHOCTH CTPOCHUS
aToMoB. OOme Quznyeckue
CBOMCTBa METAJJIOB

POIII
https://resh.edu.ru/subject/lesson/3493/start/151213/

15

CrnaBbl METaJIOB.
DAEKTPOXUMHUECKUN Psijt
HanpsHKeHUH MeTalyIoB

POIII
https://resh.edu.ru/subject/lesson/4961/start/151293/

16

XUMHYECKHE CBOMCTBA
BOKHEUIINX METAJIIOB

bu6nmoreka [JOK
https://lesson.edu.ru/lesson/e7{f8162-0d4d-40f8-b9f7-



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750

(HaTpuii, Kanuii, KAJIbLHH,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

422¢3e710750

XUMHUYECKHE CBOUCTBA bubanoreka [IOK
17 Xpoma, MEIU U UX https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-
COCITMHEHUN 422¢3e710750
XUMUYECKHE CBOMCTBA bubmuoreka [JOK
18 IIMHKA, JKeJie3a U UX https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-
COoeTMHEHUN 422¢3e710750
[IpakTuueckas paborta No 2.
«PelleHie bubmuoreka [JOK
19 SKCTIEPHMEHTABHEIX 3824 https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-
a648d7d6fef7
mo TemMe «MeTalIb»
HemeTamiel, UX MOJI0KEHUE B
[Tepuoanueckoii cucreme
20 XUMHYECKHUX 3JIEMEHTOB POII
. . MenneneeBa u https://resh.edu.ru/subject/lesson/5939/start/151320/
0COOEHHOCTH CTPOEHHUS
aTOMOB
dusznueckue CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUS
21 HEMeTaJlJIOB (Ha mpuMepe POLI .
https://resh.edu.ru/subject/lesson/5913/start/151347/
KHCJIOpoJia, cepbl, hocdopa u
yriiepoia)
XHWMHUYECKHE CBOMCTBA
22 raJIor€HOB, CEPBI U UX POIII https://resh.edu.ru/subject/lesson/2075/main/
COCTMHECHHI
23 KHMIECKHIC CBOACTBA 2307, PO https://resh.edu.ru/subject/lesson/2078/main/

docodpa u Ux coeTMHEHHIA



https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/2075/main/
https://resh.edu.ru/subject/lesson/2078/main/

XUMHUYECKUE CBOUCTBA

24 yriiepo/ia, KpeMHHS M X PO https://resh.edu.ru/subject/lesson/2072/main/
COETUHEHUN
[IpumeHneHne BaxxHENIINX bubnuoreka [IOK
25 HEMETaJlJIOB B UX https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-
COEeIMHEHUI b0966dffb673
O0006111eH1E U
cucTeMaTu3alus 3HaHuH 110
eme «HemeTtanaery. . .
26 TeM MeTaIIet POIII https://resh.edu.ru/subject/lesson/2068/main/
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI
[IpaxTuueckas padora Ne 3.
bubmuorexa [JOK
«Penrenue
27 https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-864-
AKCIIEPUMEHTAIILHBIX 3a7a4 40ac5b740b3b
no teme «Hemeraminy
KonTponbHas pabota mo
28 TeMaM «MeTauIel» U POIII https://resh.edu.ru/
«Hewmertamie»
Heopranuueckue u
29 OpraHU4YE€CKHUE KUCIIOTHI. POIII
Heoprannueckue u https://resh.edu.ru/subject/lesson/5912/conspect/92790/
OpraHUYEeCKUE OCHOBAHUS
AmpotepHbIe
HEOPraHUYeCKHue U
30 OpraHU4YECKUE COCAUHEHUS. POIII

T'eneTnueckas cBsI3b
HEOPraHWYECKUX 1
OpraHNYECKHX BEIIECTB

https://resh.edu.ru/subject/lesson/4960/start/151374/



https://resh.edu.ru/subject/lesson/2072/main/
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://resh.edu.ru/subject/lesson/2068/main/
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5912/conspect/92790/
https://resh.edu.ru/subject/lesson/4960/start/151374/

Poune xuMuu B o0ecrieueHUN

JKOJIOTHYECKOMH,
31 SHEPTEeTUYECKON U MUIIEBOM 1 POl . .
https://resh.edu.ru/subject/lesson/3504/main/151489/
0€301acHOCTH, Pa3BUTUHI
MEIULIUHBI
[IpencraBnenust 06 0OMUX
32 HAyYHBIX TPUHIUIIAX 1 PolI
MPOMBIIIIEHHOTO MOJy4YeHUs https://resh.edu.ru/subject/lesson/3514/start/151429/
BAKHEWILINX BEILECTB
33 YenoBek B Mupe BELIECTB U 1 POIII
MaTepuaioB https://resh.edu.ru/subject/lesson/3504/start/151485/
34 XuMHS U 310pOBBE YEIOBEKA 1 POLL .
https://resh.edu.ru/subject/lesson/6296/start/212589/
OBUIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME



https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/6296/start/212589/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o Xumus, 11 knacc/ Pymsutuc I'.E., ®eapaman @.I'., AkuroHepHOe 0OIIECTBO
«M3marensctBo «IIpocBemenue»
Xumums, 10 xmace/ Pymsutuc I'.E., ®enmpaman @.I., AxkumoHepHOe 0OIIECTBO
«3narensctBo «IIpocBemenue»
* Xumus, 11 xnace/ Pymsuruc I'.E., ®enpaman @.I°., AkunoHepHoe oOIECTBO
«3natensctBO «IIpocBenienre»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Hunaktudeckuit matepuan/ A.M. Paneuxuii
Paboune nporpammel /H.H. T'apa
COopHuk 3a71a4 1 ynpaxknenuit mo xumun/M.I". XoMmyeHko

MUPPOBBIE OBPASOBATEJIBHBIE PECYPCblI U PECYPCbI CETHU
HNHTEPHET

https://resh.edu.ru/

https://lesson.edu.ru/catalog
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