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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepanbHOlt 00pa3oBaTEeIbHONM MPOTPAMMBI CpeAHEro o001iero oOpa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B DeaepalibHOM  TOCYJIapCTBEHHOM
obpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenimuu mnpenogaBaHust
y4eOHOro mnpeamera «XHUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peamu3yOIIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX TONOXeHUN «Crparernn pa3BuTusl BocnuTaHus B Poccuiickoi
deneparuu Ha niepuoa 1o 2025 roma» (Pacmopsbkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0OB K pa3pab0oTKe MPOrpaMMbl MO XUMHH, K OIpPENeTICHHIO
oO1elt crpareruu 00y4deHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOMINXCA CPEICTBAMU
yueOHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHUentyanbHble nonoxkenuss GI'OC COO o B3anMO0OOYCIOBIEHHOCTU LIEJEH,
colepKaHusi, PE3yJlbTaTOB OOy4YeHUsS U TPEOOBAHWI K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111€00pa30BaTeIbHON  OpraHu3alvM, SBJISICTCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY>)KHT 3aBEpLIAIOLIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
IEJIOCTHON CHCTEME XHUMHUYECKOTO o00pa3oBaHUsA. OIJTH IIEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peanusyercss xumuyeckoe o00pa3zoBaHUE
oOydJaronuxcsi Ha ypOBHE CpPEHETo 00IIero oOpa3oBaHUs CPECTBAMH YUE€OHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TIOCTPOECHHE KOTOPOTO OINpENEIECHbl B
nporpaMMe MO XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
NO3HAHUU TMPUPOJbl U B MaTEpPUAIbHOW MU3HHM OOIIECTBA, a TAKKE C YUETOM
o0mux [eneidl W NPHUHLMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obiero oopazosanus B Poccuiickoit @eaepanuu.

XuUMHsI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTpPaeT 0COOyIO POjb B
COBPEMEHHOM LMBUWIM3AIMKU, B CO3[JaHUM HOBOM 0a3bl MaTepuagbHON KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHATIBHOIO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJACTABICHUS 00 OKpPYKArOUIEM MHUpE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHHS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIaCTSIMU IPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTajia
HEOTHEMJIEMOH YacThI0 MUPOBOM KYJIbTYPhI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJla U >KM3HU KaxJaoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujaTelibHas, KAaK HayKa BBICOKMX TEXHOJOTHHM HampaBjieHa Ha pelieHue
I00aNbHBIX NPOOJIEM YCTOMYMBOrO pa3BUTUS YEJIOBEUECTBA — ChIPHEBOIA,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBHM C OOmMMMH TENSIMH U TPUHIUIIAMHA CPETHETO OOIIero
oOpazoBanus coaepkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI YpOBEHb
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaronuxcsi, HEOOXOJMMYKO MM g BBIPAaOOTKM  MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, MPOJIOJHKEHUS
00pa3oBaHUsI B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUCH.

CocraBnstomiuMu  nipemMeTa  «XUMHS»  SIBISIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOm@as W HEOpraHuyecKkas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHWM MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHWEM 3HAHUUW W3 OOIIeH XUMHUM) U
opranudeckoil xumuu. GopMHUpOBaHUE JAHHOW CHCTEMbl 3HAHHWM NMPU WU3YUYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOIo0o0pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepxkaHusi kKypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CHUCTEMHOTO TOJAXO0/Ja K U3Y4YeHHI0 y4yeOHOro wMarepuaia ©u OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpeleTEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpraHMYecKOM XHMMHHM BEIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCAMHEHUN, a TaKXE€ Ha YPOBHE CTEPEOXHUMHUYECKHX M DIJIEKTPOHHBIX
NpEACTaBlICHU O CTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHUH — OT YTIJIIEBOJAOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAUMHEHU. B Kypce opraHmdyeckod XMMHUU MOJYyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEpBOHAYAIBLHBIC
MPEICTABICHUS O XMMUYECKOM CBS3H, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKItu.

[lon HOBBIM yrioMm 3peHHss B TIpeaMere «XuUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCsd M3Y4YEHHBIH Ha YypOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUUYECKH Marepuad ¢ (PaKTOJIOTHYECKHUE CBEICHUS O BEIIECTBAX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» OOyYarOIIMMCSl TPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX MO3ULMUH,



ry0ke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMI OSTOro 3akoHa — OT
00001IaroIIel 10 0OBSICHSIOIICH U TPOTHO3UPYIOIICH.

Envnas cucreMa 3HaHUN O Ba)XKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHMH, a TAKXKE€ O XMMUYECKHX PEaAKIHAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSAX MpOoTeKaHus jJomnojHsercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMH COJEpP’KaHUS, HMEIOIIMMH KYJbTYPOJOTHMYECKH W NPUKIAAHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT TIOHMMAHHUIO B3aUMOCBS3H XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJb B IIO3HABATEIBHOM M IPAKTUYECKON
NEeSATENbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIWTAaHUIO YBaXKEHUS K IMpolieccy
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHH, TOMOTatoT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATH MH(POPMAIUIO U
OPUMEHATh €€ I IIONOJHEHUs 3HAaHWM, pEUICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BATENIbCKUX 3a7a4d. B 1enom coaepkanue yuyeOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS] OpPUEHTUPOBAHO  Ha
dopMupoBaHrue y 0O0yYaroIIMUXCs MHPOBO33PEHUECKONM OCHOBBI ISl MOHUMAaHMS
¢unocodpckux uleH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPTaHWYECKOTo U
OpraHUYecKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, ITO3HABAEMOCTb TMPHUPOJHBIX SABJICHUA MyTEM HKCIIEPUMEHTa U
pelIeHHs] MPOTUBOPEYM MeXAy HOBbIMH (haKTaMd U  TEOPETUUYECKUMU
IPEINOChUIKAaMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpolsemM cOepeKeHUs! FHEPIeTUUECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B nmnnane pemieHus 3adad  BOCHUTAHUSA, Pa3BUTHS M COLUAIU3ALMH
oOyJaronuxcst OPUHATbIE NPOrpaMMOM MO XUMHUU MOJAXOJbl K OINPEACIICHUIO
COJlep)KaHUsl M TIOCTPOCHUSA TpeaMeTa MperycMaTpuBaioT  (OPMUPOBAHHE
YHUBEpPCAJIbHBIX Y4YEOHBIX JAEWCTBUH, HMEIOMMX O0a30BO€ 3HAUYECHUE MJIs
pPa3NMYHBIX BHUJOB JICSATENIBHOCTU: pEUIEHUs MpoOJieM, TMOWCKa, aHaiu3a u
00paboTku uH(popMaIi, HeOOXOAUMBIX JJI MPUOOPETEHNUS OIbITa TPAKTUYECKON
U HCCIE0BATENIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B NO3HAHUU
XUMUHU.

B npaktuke mnpenojgaBaHus XMMHM KaKk HAa YpPOBHE OCHOBHOT'O OOIIETro
o0pa3oBaHus, TAK U Ha YPOBHE CPEIHET0 OOIIEro 0Opa3oBaHusi, P ONPEIEICHUH
coziepKaTeIbHOM XapaKTEepPUCTUKHU LeJied W3y4YeHUs NpeIMeTa HalpaBiIeHUEM
NEPBOCTENCHHON 3HAYMMOCTH TPAIUIIMOHHO TNPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAayKHd Kak 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
NEeSTENLHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOANYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO eI H3y4YeHUs
IPEIMETA ABJISIETCS BIIOJIHE ONPABJIAHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LEIAMH W3YUYCHHS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) SBIIAIOTCSA:

o (opmupoBaHME CHCTEMBl XUMUYECKHX 3HAHUW KaK  BaKHEHUIICH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXKaT KIIOYEBbIe TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U IMOHUMAHWE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHil, HEOOXOAMMBIX ISl MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHYECKUX SIBJICHHM,
UMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEIHEBHOMN KU3HHU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIBHOCTHU, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSICHEHHEM XHUMHUYECKOIO0 OKCIIEPUMEHTa, COOJIOJCHHEM IpaBUII
0e30MmacHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsiay ¢ aTtum, conepkarelibHasi XapakTepUCTHKa LeJed U 3aa4 U3y4yeHUs
IpeaMeTa B IpOrpaMMme 1Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero obmiero odpazoBanus. CeroaHs B
NpernoJlaBaHu  XUMHH B OONIbIIEH  CTENEeHH OTHAETCS  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30oBaTEIbHOW OpraHu3alluy, BIAJACIOLIEr0 He
HAa0OpOM 3HaHUN, a (PYHKIHOHAIBLHOW TI'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO MOJIYYEHUs 3HAHUU U MPUMEHEHUS UX B PEalbHOM KU3HU
JUTSL pEeIICHUS] TPAKTUYECKUX 3a]1a4.

B cBs3u C 3TUM TpU U3YYEHUHM TpeaMeTra «XHUMHs» JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKHE 1IeJIU U 33]1a4uH, KaK:

ajantanus o0y4arolUXcsl K YCIOBHUSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
dbopMHUpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO TPAMOTHBIX
pelieHnii B KOHKPETHBIX KU3HEHHBIX CUTYAIIMSIX, CBA3aHHBIX C BEIICCTBAMHU M HX
MPUMEHECHUEM;

dbopMupoBaHHEe y O0OyYarolUMXCsl  KJIKOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE [Jis PA3JIUYHBIX BHUJOB
NeSTENHLHOCTU: PEIIeHUs MpoOJeM, MOUCKa, aHaimu3a U 00paboTKu HH(OpMAIUH,
HEOOXOJUMBIX JUIsl TPUOOPETEHUs! ONbITa AEATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHWM XUMHH, a TaKXKe s OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUAHUS BEIIECTB M XUMHYECKUX
MPOLIECCOB HA OPTraHU3M Y€JI0BEKa U MPUPOIHYIO CPEY;



pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIIEKTYATbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOIINXCS: CIOCOOHOCTH CAMOCTOSITEIFHO MPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBUHU C )KM3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIH30BAThH
COBpEeMCHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH IS TIOWCKA W aHalM3a y4eOHOU U
HAyYHO-TIOMYJIIPHOM MH(POPMAITUH XMMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YJAIOITUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XUMHYECKOTO
AKCIIEPUMCHTA;

BOCIIUTAaHUE Yy OOydJarommxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIMPABJICHHOCTH XWMHH, €€ BaXXHOW POJM B PEIICHUH TIOOATBHBIX MpoOJeM
PaIMOHAIIBHOTO MPUPOJIONIOIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs MPHUPOIJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAMMOCTU OEPEKHOTO
OTHOIICHUS K TIPUPOJE M CBOEMY 3J0POBBIO, a TakKe NMPHOOPETCHHUS OIbITa
WCTIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIHIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B ydyeObHOM mmaHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS
0a30BOr0 YPOBHS BXOJHUT B COCTaB MpPEIMETHOH o0iacTu «EcTecTBeHHO-HAay4YHbBIE
IPEAMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero oOrero odpazoBaHus, cocrabisieT 68 dacos: B 10 kiracce — 34 gaca (1
gac B Heenro), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPXXAHME OBYUYEHUA
10 KIIACC
OPTAHNYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHndecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpHUs CTPOEHUST OPraHHUYECKUX
coenunenuit A. M. bBytnepoBa, e€ ocHOBHBIE MOJ0KeHUs. CTPYKTYpHBIE (POPMYJIIbI
OpPraHMYECKMX BeleCTB. l'oMonorus, wu3zoMepusa. XuUMUYEcKas CBSI3b B
OPTraHUYECKUX COCTMHEHUAX — OJMHAPHBIC U KPATHBIC CBSA3H.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OpraHUYEeCKUX COCIMHEHUH (CHCTeMaTUyecKas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl H3YYEHHs BEIIECTB M HX MNPEBPAIICHUN:
O3HaKoOMJIeHHe ¢ oOpa3llaMu OpraHMYeCKUX BEUIECTB M MaTepuajlaMH Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HaONIOJEHUE U
ONMUCAaHHUE JEMOHCTPALMOHHBIX ONBITOB [0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
MpOCTEUIINE TMPECTABUTENN aJIKaHOB: (PU3UYECKHE U XHUMHYECKHE CBOMCTBa
(peakuuu 3aMelleHus] U TOpPEHMs), HAXOXKJIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUIEH U IPONWIECH —
IpocTeiiine NpeACTaBUTENN aJKEHOB: (PHU3UYECKHE W XUMUYECKHE CBOMCTBA
(peakuMu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallMid, OKUCJIEHUS U
MOJINMEPHU3AIINH ), TOTyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 um MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETUIIEH
— TMPOCTEHIINIA TPECTaBUTENb AQJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (peaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHMS, THApPATALIUH,
TOpEHUs), NOJYyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHYECKHUE CBOWCTBA
(peakiuu raJIoreHUPOBAHUS U HUTPOBAHUS), MOJIyYeHHE U NMpuUMeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoNyYyeHue U npumeHeHnue. TOKCUYHOCTH



apeHoB. ['eHeTHueckass CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAIEKAMMMUA K
Pa3IMYHBIM KJIacCaM.

IIpupoaHbple HMCTOYHUKH YIVIEBOAOPOAOB. lIpupoaHslii ra3 W IOIyTHBIE
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboOTKu HEPTH:
NEPEroHKa, KPEeKUHI (TePMUYECKUN, KaTaUTUYecKuil), mnuposu3. I[IpomyKTsl
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3lamMu IUIaCTMAcC, KaydyyKOB M pE3UHBI, KOJUIEKLIUU
«Hepts» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOITYYEHHE 3TUJICHA

Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnble 3aauu.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

IIpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOI W JTAaHOJI: CTPOECHHUE,
bu3nueckue M XMMHYECKHE CBOMCTBA (peakUMd C AaKTUBHBIMU MeTallJlaMH,
raJIor€HOBOJIOPOJaMH, TOpEHUe), NpuUMeHeHue. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOIa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
du3znueckue W XUMUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHas pEakUuss Ha MHOTIOaTOMHBIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[puMenenne rimuuepuHa U STUICHTIIMKOIIS.

deHon: CcTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth (penona. [Ilpumenenue gpenona.

Anpneruapl U Kemowuwvl. DopManpiaeruj, auUETAIBAETHUN. CTPOCHHUE,
(¢u3nuecKue W XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHMS,
KauECTBEHHBIE PEAKIIMH ), IOJYyYEHNE U TPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuuKaiim), noiyyeHue u NpuMeHEHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHCJOT. MblIa KaK COJM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBUE.

CrnoxHble >QUpbl Kak TPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xkupos. [Ipumenenne xxupoB. buonoruueckas
POJIb XKUPOB.



YrmeBoael:  cocTaB, KilacCH(UKANMs ~ YriaeBogoB  (MOHO-, - U
nonrcaxapupl). ['JIF0K03a — MpOoCTEeUIIN MOHOCAXapHI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOICTBAa (B3aUMOJICUCTBHE C
rugpokcuaom meau(ll), oxuciaeHwe ammuadHbiM pacTBopoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHUE TJIIOKO3bl), HAXOXKJACHUE B MPUPOJIC, NMPUMEHEHUE,
ounonornyeckas poiib. @orocuntes. pykTo3a Kak H30Mep IITHOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeUoNIo3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHasl pEaKIUs C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsS] BEIIECTB M HUX MPEBpalllCHUN:
MPOBE/ICHNE, HAOJIOJCHHE W OIMKCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJICUCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (oOKucIeHHEe aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wmenu(ll), B3ammoneiicTBUE Kpaxmana C HOAOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMy MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB W MPOAYKTOB PEAKIIUN).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorunyeckoe
3Ha4YCHUE aMUHOKUCHOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISpHbIE coeanHeHus. llepBuuHnas,
BTOpPHYHAS M TPETHYHAsI CTPYKTypa OenKoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
TUAPOJIN3, ICHATYpaIlHsl, KAYeCTBEHHBIE PEAKIINK HA OCJIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUS BEIIECTB W HMX IPEBpaICHUN:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypallus OEIKOB MpHU
HArpEBaHWMY, [IBETHBIC PEAKIIUU OCITKOB.

BricokomoJieKkyJIsIpHbIE COeTMHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEPHU3AINU, CPEIHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIHS.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPHUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX MOHSATHH, TaK U MOHATHN, SBISIOIIMXCS CUCTEMHBIMHU IJISl OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rUIoTE3a,
3aKOH, TE€OpHs, aHAJIU3, CUHTE3, KiIacCU(UKalus, NEPUOJUYHOCTb, HAOIIOIEHNUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

@usnka: MaTepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJNOTUYECKH AaKTUBHBIC BeliecTBa (OENIKU, YIJIEBOIBI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MPENAPaThl, MaTEpUAJIbl U3
UCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI04Ka. DHEPreTHYeCKUe ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusT JIEKTPOHOB MO OpOWTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYpAIUsI AaTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOHA U [lepnoanyeckon cUCTEMBI
xuMudeckux sneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHHUSl CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYINaM H TEpHOJaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenune BemiecTBa. XUMHYECKass CBsI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIeHTHAsl HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTayuindeckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHUYECKOW CBS3M (OOMEHHBIM U JOHOPHO-
akienTopHbeiil). BogopogHass cBsi3b. BalleHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHHOHBI.



BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BEIECTB OT THIIA KPUCTAIIMYECKON PEIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUJIOMJHBIE PaCTBOPHI.
MaccoBas 105151 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKas CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAIEKAIINX K Pa3IMYHbIM KJIACCAM.

Xumuueckas — peakuusa. Kiaccupukanmss XMMHYECKMX — peakiuid B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHMM. 3aKOH COXPAaHEHWs MACChl BEILECTB,
3aKOH COXPAHEHUS U IIPEBPAILECHUS SJHEPTUU IIPU XUMUUYECKUX PEAKLIMIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuUMHYECKOe paBHOBecHe. @DakTOpbl, BIHAIOLNIME HA COCTOSHHE
XuMHu4eckoro pasHosecus. [Ipunnun Jle [larense.

OnexkTpoautuyeckas auccouuanus. CHUibHbIE U caadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTpaIbHAas, EJIOYHAs.

OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTANBHBIE METOJbl HM3y4YEHHUS BELIECTB M HMX IPEBPALICHUN:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa xuMmuueckux snemeHtoB [I. U.
MeHnpaeneeBa», U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OINHCaHUE IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (Pa3iioKEHUE MEPOKCHIA
BOZOPOJIa B IIPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEIbl PAaCTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHIWKATOpa, pEaKkUMH HOHHOTO OOMeEHa),
IPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3inyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUM.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSAM XUMHMYECKHMX pEAKLUHUW, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHATHUS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuyeckux siemeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJLIOTPONUST HEMETAUIOB (HA MpuMepe
KHCJIOpOJIa, cephbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOUWHEHUUH  (OKCHIIOB,
KHCIIOPOCOIEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUN ).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lomoxenne meramioB B [leproanueckoil cucTeMe XMMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTasuioB. O60mue (usnyeckue cBoiicTBa MeTawioB. CIiiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSI HAMIPSYKEHU METAJIIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUH.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HUS BEIIECTB WU HX NPEBPAIICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 00pa3l0B HEMETAJUIOB, pEIICHUE
HKCIEPUMEHTAJbHBIX 3a/Ja4, HAOJIIOJEHWE M OINUCAHHE JEMOHCTPALUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUA ATIOMUHUSA C PACTBOpaAMU
KHUCIIOT U IeJI0Yel, KaYECTBEHHbIE peaKIIMU Ha KATHOHBI METAJIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMUECTBA BEILECTBA) MPOIYKTOB PEAKIIMH, €CIU OHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEHUH 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX POMBIILICHHOTO
MOJTYy4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MAaTEPUAJIOB: BAXHEUIINE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MATE€pHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuanbl s JJIEKTPOHUKHA, HAaHOMAaTepUallbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHUSIT U 30pOBBE YEJIOBEKA: MPABUJIA HMCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernaparoB, MpaBujia OE30MaCHOTO WCITOJIB30BAHUS MPENapaToB OBITOBON XUMHUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHW4YeCKOW XuMuU B 11 Kiacce OCylIeCTBIAECTCS Y€pe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUW, TakKk W TOHSATUN, SBISIIOLIIUXCS
CHCTEMHBIMHU JUISI OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccupukamusi, MepUOIUYHOCTh, HAOIIOJECHUE,
AKCIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3MYECKHE BEIMYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buosnorus: knerka, opraHusM, 3KocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEIBCKOXO3SIICTBEHHOE TPOU3BOJCTBO, MHUIIEBas
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKass  NPOMBINUIEHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHalIoB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
00yYaloImMUMHUCA TPOorpaMM CpeaHero ooOImero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHbIM M MOpeaMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHEr0 OOIIero
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIHBHOCTHBIM IIOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XHUMHs» Ha ypOBHE CPEIHEro
00111er0 00pa3oBaHuUs BbIJIEICHBI CIEAYIONIUE COCTABISIONIHE:

OCO3HAaHHE OOYYAIONIUMHCS POCCHUHCKOW TIpaKJaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKUX TPAIULINNA 0a30BON HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYyYalomuxcsi PyKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKaMU, MPUCYIIMMHU ILEJIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTa «XHUMHS» JOCTHTalTCs B
€AMHCTBE YYEOHOM U BOCIUTATEIIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleaJlaMUd POCCUMCKOIO TPa)KJaHCKOro OOLIECTBA, MPUHATHIMU B OOLIECTBE
HOpMaMMd W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImmxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs»  OTPaXKarT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JCSITEIBHOCTH
00yyaroImMXCcs MO peaau3aliy NIPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCJE B
YacCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS

OCO3HAHUS 00YUYaIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLUMAJbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHURE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENbHBIX 3ajay, BBHINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY MU
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbBIX BUJI0B YUEOHON AESTENbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LICHHOCTHOI'O OTHOLIEHHWS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTEYECTBEHHOW XUMHH;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTU TEOPUU U MIPAKTUYECKOTO
IIPUMEHEHUS XMMHUH, OCO3HAHUS TOTO, YTO JOCTHKECHHUS HAyKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U PAKTHKOB;

MHTEpECca M TO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEIYIOIIEM
aHanu3e MH(OpMAIMU O MEePEAOBBIX JOCTHIKEHUSX COBPEMEHHOM OTEYEeCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
Y NIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHUE U IOCTYIIKM CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHWE IOCIEACTBUN 3THUX
MOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUs IEHHOCTEH 370poBOro W 0Oe30macHOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
MICUXUYECKOMY 30POBBIO;

coOMIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HH U B TPYJIOBOM JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TNPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e3011acHOTr0 MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIIOJEH;

OCO3HAHMS TOCHEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
NESTeNIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOpYECKOM M  JOpyrux BUAax
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHME B PEUICHWM NPAKTHYECKUX 3a7ad
COIMAJIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUEHHUIO MPOGECCHuil Pa3IMdHOro pojia, B TOM
YHCJie Ha OCHOBE MPUMEHEHUS MPEJAMETHBIX 3HAHUM 10 XUMUU;

YBOXXEHUS K TPYAY, JIIOJAM TPYJia U pe3ybTaraM TPyAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpazoBaHus, Oyaymieil npodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00ITIeCTBA;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CyIIECTBOBAHMS KU3HU Ha 3€MIIE;

MMOHUMAHMS TJIO0AJIBHOTO XapaKTepa SKOJOTHYSCKHX IPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX ITPOIECCOB HAa COCTOSIHUE MPUPOTHON U COITMATILHOM CPEIbI;

OCO3HAHMUSI HEOOXOJHMMOCTH HCIIOJBb30BAHUSI JOCTHOKEHHM XUMHUHM IS
pelieHus BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIb30BAHMUS;

AKTUBHOIO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHd OKPYNKaAOUIEH
IPUPOHON cpelie, YMCHHS IIPOTHO3UPOBATh HEOJAroNmpHATHBIC AKOJOTHUYCCKHUE
MOCJIEICTBUSA MPEANPUHUMAEMbIX JEUCTBUM U TPEAOTBPAILATh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OITbITa JIeSITEILHOCTH 9KOJIOTHYECKON HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM MW YMEHHMS aKTUBHO IIPOTHUBOCTOSITH HMJACOJIOTUU
xemopoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
GbOpMUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npejCcTaBiIeHUusl 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOABI U YeJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHU JJISI  COBPEMEHHOM
MUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOW pOJIM B
CO3/TaHUM HOBOM 0a3bl MaTepUAIBHOM KYJIBTYPHI, pEIIEHUH TI100abHBIX POOIeM
YCTOMYMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPhEBOM, YHEPIETUUECKOM, MUIIEBON U
IKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCTICUCHUH YCIOBHUI
YCHENTHOTO TpyJa W OKOJOTHYECKH KOMGMOPTHOM JKM3HM KaXJOro dJieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCMOJb30BaTh



MOJTy9aeMbIe 3HAHWS JJISl aHAIHM3a M OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPa U
MPOUCXOMAIINX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAy4YHBIX (AaKTOB W HMEIOIIUXCS JJAHHBIX C IIeNIbI0  TIOMydYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITECILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON IEATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO W
caM000Opa30BaHHI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWW IO XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NeSTETHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOIo IpenMera «XuMus» Ha
YPOBHE CpeaHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS bopMHpOBaHUS  MHPOBO33PEHHS]  OOy4YarOIIMXCSA
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIE MOHSATHUS, OTPa’KaloIIne
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB IO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
npoliecc, CUcTeMa, Hay4YHbl (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOII0IeHUE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHble Y4eOHbIEe NeHCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaronye (dbopmHpoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH M COIIMAIEHON KOMIIETEHIIUU 00YyYarOINXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PErYJATHUBHBIMU
JICUCTBUSIMU.

OBJiagenue YHUBEPCAJIbHBIMU Y4eOHBbIMH NMO3HABATEJIbHbIMHU
AefCTBUSIMM:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisiTh LEJIH JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTEPUU HX
JOCTHKEHUSA, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BAaTh MPU OCBOCHUW 3HAHUM NPUEMBI JIOTMYECKOTO MBILIIJICHHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKW TOHSATHH W yCTAHABJIMBATh MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATUS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3W MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMBOJI) DJJIEMEHTa, XHMHYecKas ¢GopMylia, ypaBHCHHE XHUMHUYSCKOM
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS IS BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIHpOBATH 1SN U 33/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MIO3HAHUS W OCHOBBI JJI1 (DOPMHUPOBAHMS THIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJI0M
mporiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011IEeHNS U BBIBOJbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
NEATeNIbHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3TU4YHBIX
METOJ0B MO3HAHMSL.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NOMyJIsIpHAasl JIUTEpaTypa XUMHUUYECKOTO COJIEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MHTEpHETA), aHaIM3UpOBaTh WH()OPMAIUMIO PA3IUYHBIX BUIOB U (PopM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYMBOCTH;



(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOJbI MPU TOUCKE U
otbope wuHPOpMAlUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYCOHBIX 3ajad
onpenenEHHOro TUIa,

puOOpETaTh OIBIT WCIHOJAB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTUMAIBHYIO  GOpMY  TPEACTABICHHUS
uHbopmaIu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA A3BIK B KadyeCTBE CpeAcTBa NpU pabdoTe cC
XUMUYECKON wuH(poOpMaIeil: NpUMEHATh MeXIpeAMeTHble ((usudyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (pOpMYJibl, aDOpEeBUATYPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJIATHOCTH.

OBj1ajieHN e YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J1€HCTBHAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYIaeMOi TEMbI B XOJ€ Iuajaora u/uiu
JTUCKYCCHHW,  BBICKA3bIBaTh  WACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBITTOJTHEHUS TIPETIOKCHHON 3a/1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSTEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHECHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYCCKOW PabOThI 1O MCCIICOBAHUIO CBOWCTB
M3Y94aeMBbIX BEIIECTB, pealn3allii y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJbTaTaM MPOBEAEHHBIX HCCICAOBAHHMN MyTEM COTJIACOBAHUS TO3WIUNA B
X0J1e 00CYXIeHUSI 1 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENILHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeSATENBHOCTh, Ompenenisis e€ Ienu W 3aJavyd, KOHTPOJIHUPOBATH W TI0O Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpEAJaraéMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUU YYEOHBIX U UCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3G (EKTUBHBIN CIMOCO0 HMX pEHICHHS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH JEATEILHOCTH Ha OCHOBE CaMOAaHAIIM3a
¥ CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHM B TIO3HAHWM SIBICHUUN



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJbTypbl JIMYHOCTH, €&
(YHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JUIsl pEHICHUs TPAKTUYECKUX 3a]1a4
U JKOJOIM4eCKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[0POBBIO M NPUPOAHOMN
cpene;

BJIJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraloIIue MOHATHS (XMMHYECKHI JJIEMEHT, aToM, 3JEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKAs
CBsI3b, CTPYKTypHasi gopmyia (pa3BEpHyTas M COKpalEHHAas), MOJb, MOJIApHas
Macca, MOJISIDHBIM 00BEM, YIJIEpPOJHBbIA cKener, (YHKIMOHAIbHAs TCpYIIa,
paguKall, U30MEpHUsl, N30MEPBI, TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOAOPOIbI,
KUCJIOpPOJX Y a30TCOACpXKalUue COCIUHCHUS, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannyeckux BemectB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXaluMe B OCHOBE INOHMMAaHWA NPUYUHHOCTM M CUCTEMHOCTH XHMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, IMOIYYCHHHU U
0€30I1acHOM HCIOJb30BaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA,

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA IPU
OIIMCAaHNUU COCTaBa, CTPOCHMS U IPEBPALICHUN OPTaHUYECKUX COCAUHEHNN;

Cc()OpMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKLUH,
W3TOTABJIMBATh MOJEIN MOJIEKYJl OPTaHWYECKMX BEUIECTB Ui WUIIOCTPALUU HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OpPraHMYECKUX BEUIECTB II0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CoeAuHEHUuN (yIJIeBOJOPOABI, KHUCJIOPOA U a30TCOoJepKallue
COE/IMHEHHMSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA 110
cuctematudyeckoir Homenknarype (IUPAC), a Taxke NTpUBOAUTH TPUBHAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOMNMWICH, AalleTHUJIEH,
ATWJICHIJIMKOJb, TIHIEPUH, (eHos, (hopManbAeru], aleTaabIerui, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KACJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpykTO3a, KpaxmMai, HeTi0103a, TIUIINH);

C()OPMUPOBAHHOCTh YMEHMSI ONPENENSATh BUJbl XMUMHUYECKOH CBs3U B
OpraHUYEeCKUX COCTMHEHUAX (OJJMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. Bytieposa a1t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkre M XUMHYECKHE CBOICTBA TUIMHUYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITWJICH, MPOMUJIEH, alleTUJICH,
Oyramuen-1,3, mermnOyramuen-1,3, OSH30J, METAaHOJ, 3TAaHOJ], JTHUJICHIJIMKOJb,
IJIMLIEPUH, (EHOJ, aleTalbJIeruja, MypaBbUHasi M YKCYCHas KHCIIOTHI, TJIFOKO3a,
KpaxmaJl, IIeJUTI0J103a, AMUHOYKCYCHAsl KUCII0Ta), WIUTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX DPEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTJIEBOJIOPOIHOTO
ChIpbsi  (He(Th, NPHUPOIHBIA Ta3, YyTojb), CIOCOOBI HUX MEpepadbOTKH U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIUMCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WIIM MPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaKIUH);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOIt0IeHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHWS Uil TPUHATHS PELICHH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HUX
MPUMEHECHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHWEM, a TAKXKE TpPaBWIIa OOpaIieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
HKCIEPUMEHT (TIPEBPAIEHUS OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJIyYEHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HAarpeBaHWU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKM O€30MacCHOCTH TMpU OOpalleHUuu C
BEIIECTBAMU U JIaDOPATOPHBIM OOOpPYJOBAHUEM, TMPEACTABISATH PE3YyJIbTATh
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM
uHpopmanuu, UaTEepHET U ApyTrUX);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH ACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOIHONW Cpe/bl, OCO3HABATH
ONACHOCTh BO3JCHCTBUA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUS W TPEAOTBPALICHHS HX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEeJIOBEKA;

JUIS 0OYYaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amucn XHMUYECKHX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XAMUS OTPaXaroT:

c(hOPMUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHU B TO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM JJI pElISHUs IPAKTUYECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAHMM, KOTOpash  BKIIKOYAET:
OCHOBOTIOJIAraloNue MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIEeHTHAs1, MOHHAs, METAJUIMYECKAasi, BOJOPO/IHAS ), KpUCTAJUIMYECKAsl PeIIETKa,
TANBl ~ XUMHUYECKUX  PEAKIMH, PacTBOpP, DJIEKTPOIUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ PaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKON Auccorumanuu, nepuoanyecknii 3akoH JI. M. MeHnneneena,
3aKOH COXpPaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS U IPEBPALLCHUS SHEPTUHU
NpU XUMHUYECKUX PEaAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHUX SIBJICHHH, (PaKTOJOTHYECKHE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH M 0€30TaCHOM HCIOJIb30BAHUH BAXKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHSITHUS NPHU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILCHUI;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XMUMHYECKYI0 CHMBOJIUKY JUIS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHHM  XMMHUYECKUX  pEaKIuH,
cucremarnueckyro HomeHKIatypy (IUPAC) u TpuBHansHble Ha3BaHUS OTACIbHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, rameéHas
U3BECTh, HETAIIEHAS! U3BECTh, MUThEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEAENATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX PA3IUYHOrO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJ€HTHAs, MOHHAs, METAJUINYECKasi, BOJOPOJHAsA) B COCIUHEHUAX, TUI
KPUCTAJNINYECKON PEIIETKM KOHKPETHOIO BeEIlecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHMI;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh PUHAIIEKHOCTh
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneiIEHHOMY KIacCy/TpyIine
COEIMHEHMM (TMPOCThIC BEIIECTBA — METAJUIBl U HEMETAJLIbI, OKCHIbl, OCHOBaHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOIUYECKOr0o 3akoHa /I,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, OOBSCHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xumuueckux siemMeHToB JI. M. MenneneeBa, MCHONb3ys MOHATHS «S-, P-, O-
DIIEKTPOHHBIE opourtamm, «3HEPreTUYECKUe YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOWMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUI
110 repuoaam u rpymnnaM llepuoanueckon cucTeMbl XUMHUECKHUX dyeMeHToB [[. 1.
Menpeneena;

c(hOpMUPOBAHHOCTb yYMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
NOATBEPkKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBSI3M MEXKJIYy HEOPraHWYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(UIMPOBATH XUMHUYECKHUE PEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrollyuX BEIIECTB, TEIJIOBOMY
s eKxTy peaknuu, U3MEHCHHIO CTCIICHEH OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABJISITH YpPaBHEHUS pPEaKUUW pPa3THUUHbIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHHS PEaKLUii HOHHOTO OOMEHa, YUYUThIBas
YCIJIOBHSL, IIPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



chOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHC
KAUEeCTBEHHBI COCTAaB pAa3JUYHbIX HEOPTraHUYECKUX BEILECTB, PACIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAHOBUTEJBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
peaKIuu OT Pa3uyHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniun Jle [llarense);

chOpMHUPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWUMUYECKHE TIPOIECCHI,
JeKalue B OCHOBE MPOMBIIIICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CcHOPMHUPOBAHHOCTH MPEACTaBICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
AKOJIOTMYECKUX MPoOIeMaxX XUMUUECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHUYECKUX PEaKIIMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(¢eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOW U J1Ta0OpaTOpHBIM O0OpYJAOBaHHWEM, a TaKXe IpaBUiia OOpAIICHHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPaTOPHBIX
XUMUUYECKHUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATh W BBITIOJHATh XWMHYCCKHM
HKCIEPUMEHT (pa3floKEHUE MEepOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTropa,
ONpPENEIICHUE CPEAbl PACTBOPOB BEUIECTB C IOMOMIbIO YHHBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOW pEeakiluu,
peakuud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad MO
teMam «Metamnb»y u «HeMmeramnae») B COOTBETCTBHM C IMpaBHIAMH TEXHUKU
0e30macHOCTU TIPU OOpallleHUH ¢ BEIIECTBAMU U J1a0OpaTOPHBIM 000PYI0BAHUEM,
NPEACTaBIATh PE3YyJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
yYpPaBHEHHUI COOTBETCTBYIOIIUX peakuuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyl M3 pa3HbIX MCTOYHHUKOB (CpelICcTBa MacCOBOM
KOMMYHUKaIuu, MHTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH ACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS W OKpPYXKAlOIIEH MPUPOJHOM Cpelibl, OCO3HABATH
OTIACHOCTh BO3/ICHCTBUS HA KUBbIC OPraHU3MbI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mnokazatens [IJIK, mosicHITP Ha mnpumepax CrnocoObl YMEHBIIEHUS U
NpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIS 00YYarOIIUXCsl ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMHU 370pPOBbBS: YMECHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHUS BEIIECTB M
XUMHYECKUX SBIICHUH;

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amucn XMMUYSCKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KoaunuyecTBO 4acoB

HaumeHnoBaHue pa3ieioB u

Ne ni/m

TeM MPOrpamMMbl Bcero
padoThI

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XMMHH

[IpenmeT oprannueckon
xumuu. Teopust cTpoeHust

1.1 . 3
OpPraHMYECKUX COCAMHEHUN A.
M. byrneposa
Wtoro mo pazneny 3
Paznen 2. YriaeBoaopoast
51 [IpenenbHbIE YIIeBOOPOIbI 5
' — aJIKaHbI
Henpenensaeie
2.2 yTIIEBOAOPOBI: aJIKEHHI, 6
aJIKa/INEHbI, aJTKUHBI
ApomaTtuueckue
2.3 P 2
YTIEBOIOPOABI
[IpupoiHBIE HICTOYHUKHT
2.4 YIJIEBOJAOPOJIOB U UX 3 1
nepepaboTka
Utoro mo pazneny 13

Pa3znen 3. Kuciopojacoaep:kainiue opranndeckue coeHHeHUs

3.1 Crupter. @enon 3

KonTtpoibHbie

IIpakTH4eckue
padoThl

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTe/ibHbIE PECYpPChI

bubmmorexa POIII
https://resh.edu.ru/subject/lesson/6149/conspect/

bubmuorexa POIII
https://resh.edu.ru/subject/lesson/6151/

Bubanorexa POIII
https://resh.edu.ru/subject/lesson/5412/

bubmmoreka POIII
https://resh.edu.ru/subject/lesson/4775/

bubmmorexa POIII
https://resh.edu.ru/subject/lesson/6148/

bubmmorexa POIII


https://resh.edu.ru/subject/lesson/6149/conspect/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/

Anpnerunsl. KapOoHOBEIE

2 7
3 KHUCHOTHL. CII0XKHBIE H(HUPHI
3.3 YrneBoas 3
Hroro no pasneny 13

Pa3nea 4. AzoTcoaepikanue OpraHu4ecKue coeJHHeHHs

41 AMUHBI. AMUHOKHCIIOTEL. 3
' Benku

Htoro mo pazneny 3

Paspnen 5. BeicOKOMOJIEKY I pHBIE COCIHHEHUS

[lnactmaccel. Kayuyku.

51 2
Bosokna

Hroro no pasaeny 2

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME

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

Bubmnoreka POIII
https://resh.edu.ru/subject/lesson/4776/

Bbubmanorexa POIII
https://resh.edu.ru/subject/lesson/6150/

bu6nuoreka [JOK
https://lesson.edu.ru/lesson/05¢9a929-6741-
4d7c-84b5-
009a92468356?backUrl=%2F04%2F10

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/45b81dac-acba-
440e-99e3-14c3ba78050a



https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/6150/
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
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11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproanueckas cuCTeEMa XUMHUYECKHUX
anemeHnToB /I. 1. Menaeneesa

12 Crtpoenue BemniecTBa. MHOrooOpasue
' BELIECTB

1.3 XUMHYECKUE PEaAKIIUU
Hroro no paszneny

Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertanisl
2.2 Hewmeranmnsl

23 CBsI3b HEOPIraHMYECKHMX ¥ OPIraHMYECKHX
' BEIIIECTB

Utoro no pazneny

Pa3zpea 3. XuMus u :Ku3HbL

3.1 XuMHSA U )KU3HD

Uroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

KoanuyecTBO 4acos

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne KoanuecTBO yacon
n/ Tema ypoka Bcer

1| o

KonTpoabHbl
e padoThl

IIpenmer
OpraHUYeCKON XUMHH,
€€ BO3HHMKHOBCHHE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus

OpraHUYeCcKuX

coequHeHuil A. M. 1 0
byrtneposa, e€

OCHOBHBIE I10JIOKEHHUS

IIpencrasienue o

KIaccupuKauu

OpTraHUYeCKUX

BEIIIECTB.

Howmenknarypa 1 0
(cuctemaruyeckas) u

TPUBHAIbHEIE

Ha3BaHUs

OpPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB 1
CTpOCHHE, 1 0
TOMOJIOTHYECKHM pAJT

MeraH u 3TaH — 1 0

IIpakTuyecku
e padoThbI

JlaTa
U3YYeHUs

08.09.202
3

15.09.202
3

22.09.202
3

29.09.202
3

JJIeKTPOHHbIe N (poBbIe
o0pa3oBaTe/bHbIE PeCcypChl

bubmuoreka POIII
https://resh.edu.ru/subject/lesson/6149/conspect/

bubmmoreka POIII
https://resh.edu.ru/subject/lesson/6149/start/

Bubmnoreka POII
https://resh.edu.ru/subject/lesson/6151/start/

bubmmorexa POIII
https://resh.edu.ru/subject/lesson/6151/

bubmmorexa POIII
https://resh.edu.ru/subject/lesson/6151/



https://resh.edu.ru/subject/lesson/6149/conspect/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/

10

11

MIPOCTEMIINE
MIpEeACTaBUTEIN
aJIKaHOB

AJIKEHBI: COCTaB U
CTPOEHUE, CBOWCTBA

DTWIEH U IPONUIEH —

MPOCTEUIIINE
MpeACTaBUTEIN
AJIKEHOB

[IpakTuueckas pabora
No 1. «ITonyuenue
STHJICHA U U3yUYeHUE
€ro CBOMCTB)»

AJKagyeHsl.
byraguen-1,3 u
MeTHIoyTaauen-1,3.
[Tonydenue
CHHTETHYECCKOTO
KayuyyKa U Pe3UHBI

AJNKHMHEBL: COCTaB U
0COOEHHOCTH
CTpOCHUSI,
TOMOJIOTHYECKUUN PSII.
AneTniieH —
MPOCTEUILIHI
MIPEICTAaBUTEINb
AJTKMHOB

Brmaucnenns no

06.10.202
3

13.10.202
3

20.10.202
3

27.10.202
3

10.11.202
3

17.11.202
3

Bbubmnorexa POIII
https://resh.edu.ru/subject/lesson/5412/

bubmmorexa POIII
https://resh.edu.ru/subject/lesson/5412/

bu6mmorexa LIOP http://school-
collection.edu.ru/catalog/res/Oabbd7a8-4185-
11db-b0de-0800200c9a66/view/

bu6mmorexa LIOP http://school-
collection.edu.ru/catalog/res/0abbb09d-4185-
11db-b0de-0800200c9a66/view/



https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
http://school-collection.edu.ru/catalog/res/0abbd7a8-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7a8-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7a8-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbb09d-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbb09d-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbb09d-4185-11db-b0de-0800200c9a66/view/

12

13

14

15

16

17

YPaBHEHUIO
XUMHYECKON pEaKIun

ApeHbI: 6eH30T U
TONy0J. TOKCUYHOCTh
apeHoB

I'eneTnueckas cBs3b
YTIEBOIOPOAOB,
IIPUHAJICKANINX K
pa3IMYHbIM KJ1accaM
[IpupoaHbie
HMCTOYHUKHU
YTIEBOIOPOAOB:
IIPUPOJHBIN ra3 U
MOy THbIE HE(PTIHBIE
rassl, HeThb U
IIPOJYKTHI €€
nepepaboTku
[Tpupoansie
HUCTOYHUKH
YTIEBOIOPOAOB:
IIPUPOJIHBINA ra3 u
MOy THBIE HE(TSHBIE
ra3pl, He)Th U
NPOAYKTHI €€
nepepadboTku

KonTponbHas padora
0 pazzaeny
«YTIIEBOAOPOIBD

[Ipenenbusie

24.11.202
3

01.12.202
3

08.12.202
3

15.12.202
3

22.12.202
3

29.12.202
3

bubmuoreka POIII
https://resh.edu.ru/subject/lesson/4775/

bubmmorexa POIII
https://resh.edu.ru/subject/lesson/6148/

Bubmnoreka POIII
https://resh.edu.ru/subject/lesson/6148/

Bubmnoreka POII


https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/

18

19

20

21

22

23

OJHOATOMHBIC CHI/IpTLIZ
MCTAHOJI U DTAHOJI.
Bonopoanas cBsi3b

MHoroatoMHbIE
CIIUPTHL:
STHIICHIJINKOIIb U
[JIMLIEPUH

@DeHOJI: CTpOCHUE
MOJIEKYJIbI,
¢busnyeckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

AJLIeruanl:
dbopmanbaerua u
aleTajabaerua. ALeTOH
OIHOOCHOBHEIE
MpeAcIIbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAS U
yYKCyCHas

[IpakTrueckas pabora
Ne 2. «CsoiicTBa
pacTBopa yKCyCHOM
KHCIOTBI»
CreapuHoBas u
OJIEMHOBAs KHUCJIOTEI,
KaK MpeJICTaBUTEIH
BBICIIIUX KapOOHOBBIX
KHCIIOT

12.01.202
4

19.01.202
4

26.01.202
4

02.02.202
4

09.02.202
4

09.02.202
4

16.02.202
4

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

Bbubmnorexa POIII
https://resh.edu.ru/subject/lesson/4769/

Bbubmnorexa POIII
https://resh.edu.ru/subject/lesson/5727/

bubmmoreka POIII
https://resh.edu.ru/subject/lesson/4776/

bu6mmoreka LIOP http://school-
collection.edu.ru/catalog/res/d4ae73fa-38a4-fd05-
c6f4-5366bcd99ca3/view/

bu6mmoreka LIOP http://school-
collection.edu.ru/catalog/res/099da334-9574-
8408-6b19-e36795c3e309/view/



https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4776/
http://school-collection.edu.ru/catalog/res/d4ae73fa-38a4-fd05-c6f4-5366bcd99ca3/view/
http://school-collection.edu.ru/catalog/res/d4ae73fa-38a4-fd05-c6f4-5366bcd99ca3/view/
http://school-collection.edu.ru/catalog/res/d4ae73fa-38a4-fd05-c6f4-5366bcd99ca3/view/
http://school-collection.edu.ru/catalog/res/099da334-9574-8408-6b19-e36795c3e309/view/
http://school-collection.edu.ru/catalog/res/099da334-9574-8408-6b19-e36795c3e309/view/
http://school-collection.edu.ru/catalog/res/099da334-9574-8408-6b19-e36795c3e309/view/

24

25

26

27

28

29

30

Mpbuta kak conu
BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOILIIee
JNIEUCTBUE

CrnoxHble 3¢upbl Kak
MIPOU3BOTHBIC
KapOOHOBBIX KUCIIOT.
IM'maponns cinoxHbIX
3¢upoB

Kupsr: rugponus,
MIPUMCHECHHE,
Omosorndeckas poib
KHUPOB

YrieBodsl: COCTaB,
KIaccupuKanus.
Baxwueiiine
MIPEICTAaBUTEIIH:
TII0K03a, PpyKTO3a,
caxaposa

Kpaxman u nemnronosa

KaK MpUPOHbIE
MOJINMEPBI
KonrtponsHas padora
0 pazzeny

«Kucnopoacoaepxaiu

€ OpraHu4ecKue
COCTMHECHHUS

AMMWHBI: METUJIAMHH U
AHUJINH

22.02.202
4

01.03.202
4

15.03.202
4

22.03.202
4

05.04.202
4

12.04.202
4

19.04.202

Bubmnoreka POIII
https://resh.edu.ru/subject/lesson/5952/

bu6nmoreka LIOP http://school-
collection.edu.ru/catalog/res/66a95b91-be6a-
14f4-7d4d-1fc5d50758f4/view/

bu6mmorexa LIOP http://school-
collection.edu.ru/catalog/res/d777bfaf-8cff-11db-
b606-0800200c9a66/view/ buomnorexa POIL
https://resh.edu.ru/subject/lesson/5952/

Bubmnoreka POIII
https://resh.edu.ru/subject/lesson/6150/

Bubmnoreka POIII
https://resh.edu.ru/subject/lesson/5413/

bu6nmoreka [JOK
https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-



https://resh.edu.ru/subject/lesson/5952/
http://school-collection.edu.ru/catalog/res/66a95b91-be6a-14f4-7d4d-1fc5d50758f4/view/
http://school-collection.edu.ru/catalog/res/66a95b91-be6a-14f4-7d4d-1fc5d50758f4/view/
http://school-collection.edu.ru/catalog/res/66a95b91-be6a-14f4-7d4d-1fc5d50758f4/view/
http://school-collection.edu.ru/catalog/res/d777bfaf-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777bfaf-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777bfaf-8cff-11db-b606-0800200c9a66/view/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10

31

32

33

34

AMMHOKHCIOTHI KaK
amdoTepHbIC
OpraHUYEeCKUe
COE€IUHEHMS, HX
OHOJIOTHYECKOe
3HadeHue. Ilentuast

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

OCHOBHBIE TTOHSTHSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COE€IUHECHUI

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJIIPHBIX
COCTUHEHUH.
[TnacTmaccel, kKay4dykH,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34

26.04.202
4

03.05.202
4

19.04.202
4

24.05.202
4

84b5-009292468356?backUrl=%2F04%2F10

bubmmorexa POIII
https://resh.edu.ru/subject/lesson/4743/start/15074
2/

bubmuorexa POIII
https://resh.edu.ru/subject/lesson/4743/start/15074
2/

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/45b81dac-acba-440e-
99e3-14c3ba78050a

bubmmorexa POIII
https://resh.edu.ru/subject/lesson/6095/



https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
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/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://resh.edu.ru/subject/lesson/6095/

11 KITACC

Kosan4yecTBo yacos JJIeKTPOHHbIE
Ne Hara undposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHus: o0pa3oBaTesIbHbIE

padoThI padoThI pecypenI

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaius aTOMOB

Ilepuonnueckut 3akoH u [lepuoanueckas
CUCTEMa XMMUYECKUX 31eMeHTOB /[, U.
Menpeneesa, uX CBA3b C COBPEMEHHON
TEOpHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB
XUMHMYECKHUX 3JICMEHTOB U UX COCIUHCHUM I10
rpynmnam u nepuogam. 3HaueHue
TIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB [[.M. Meneneena B
Pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMUUYECKasi CBSI3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS 1
KOBAJIEHTHOM CBSI3U. BogopoiHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.

VcTHHHBIC U KOJUTOMIHBIC PACTBOPBI. 1
MaccoBasi 10715 BEIIeCTBa B pacTBOpe



10

11

12

13

14

Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX CoeMHEHU. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMHUYECKHUX PEAKIUAX

CkopocTb peakuuu. OOpaTumMble peakiuu.
XUMHUYECKOE PABHOBECUE

[Ipaktrueckas padorta Ne 1. «Biusaue
pa3nuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON pEaKLUn»

DnexTpoiauTHdeckas qucconuarys. [lonstue
0 BoJIopoiHOM Tokasarene (PH) pacTBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPraHMYECKUX U HEOPTraHMUYECKHUX BEIIECTB

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsarue o6 anekTponuze
pacIuiaBoB U pacTBOPOB CoJei

Kontposnbnas paboTa no pazaeny
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMUN)

Mertaibl, ux noyoxenue B [lepuoanueckoit
CHCTEME XUMHYECCKHUX deMeHToB J[. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. O0mMe PU3NIECKUE CBOWCTBA
METAJIJIOB



15

16

17

18

19

20

21

22

23

24

25

26

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH psf
HaIIpsHKEHUN METaJlIOB

XUMHYECKHe CBOMCTBA Ba)KHEHIITNX
METaJUIOB (HATPHiA, Kalmuil, KalblIUH, MarHuH,
QTIOMUHUN) U UX COSTMHEHUHN

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIMHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U uX
COCTUHEHUN

[Ipaktuyeckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«Meramib»"

HemeTtamiel, X I0OJI0KEHHE B
[Tepronuueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHSI aTOMOB

®u3nyecKue CBOMCTBAa HEMETAIIIOB.
AJIOTpONHs HEMETAJUIOB (Ha puMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)
XHWMHYECKUE CBOMCTBA IAJIOT€HOB, CEPhI U UX
COCTUHEHUN

XuMUYecKue cBOKCTBa a30Ta, (hocodpa u ux
COCIMHEHU I

XHUMHUYECKUE CBOICTBA yIiaepoa, KpEMHUS U
HUX COeIUHEHNN

[IpuMeHeHne Ba)KHEMIINX HEMETAIUIOB U UX

COCTUHEHUN

O0001IeHrE U CUCTEMATU3ALMS 3HAHUI IO



27

28

29

30

31

32

33
34

teme «HemeTtaniaey. Beruncnenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLUN U
TEPMOXUMHYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
"Hemeramnsl"»

Kontposbaas padoTa no reMam «MeTasuib»
u «HemeTtamne»

HeopraHquCKI/Ie 1 OPraHU4CCKHUEC KUCIIOTHI.
HeopraHquCKI/Ie 1 OPraHUYCCKHUE OCHOBAHUA

AmdoTtepHble HEOPraHU4YeCKue U
opraHuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB

Poinb xuMuu B 00ccIieueHHN 3KOJ'IOI"I/I‘-ICCKOI\/'I,
BHCpFCTI/I‘{eCKOﬁ U IHIIEBO 6C3OHaCHOCTI/I,
Pa3sBUTHU MCIUTTUHBI

[IpencraBiaeHuss 06 0OIMMX HAYIHBIX
MPUHIIMITAX TPOMBIIUICHHOTO MOJIYYSHHUS
BaYKHEHIIINX BEIIECTB

Yenosek B MHPE BEIIECCTB U MaTCpPHUAIOB

Xumus u 3J0POBBE YCIIOBCKA

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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