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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON NPOrpaMMBI CpEIHEro o0Iero o0pazoBaHUsS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTrPaMMBbl, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS 00yUYaIOIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 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 TPUPOAHONW cpene. Peanmusyercss xumuyeckoe o00pa3oBaHuE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW KXU3HM OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTEepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIET0 MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KU3HM KaXJI0ro wieHa ooOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHUM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOOXOJUMYH0 MM s BbIpa0OTKM  MHMPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyrBaeT BO3MOYKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOI'O TOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja H 00ycCIOBIIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00ILEro oOpa30BaHUs MEPBOHAYAIbHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO o0OImiero o0Opa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JOTMUECKUX MO3MIIMMA,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, A TAKXKE O XUMUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENIbHOM W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh WH(GOPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHruEe y OOy4YarOIIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (paKTaMHM U  TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTUS U COLMAIU3ALMHU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iIMyYHBIX BHJIOB JESATENIBHOCTHU: pEUIeHHs] NpoOsieM, IOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

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

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMECHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHHIA,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ aTum, conepxaTesbHas XapaKTepUCTUKA 1IeJIed U 3a/lay U3y4CHHS
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKON KOMIIOHEHTE COjep>KaHusg OOy4deHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHCHHUS WX B PEabHOU KU3HH
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCATbHOE 3HAYCHHE ISl Pa3IUYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUS BEHIECTB W XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYyYEHHBIX 3HAHWA JI TPHHITHS TPAMOTHBIX PEIICHWH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX U1 U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XMMHUHU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeJMETHBIM W TIpeaAMeTHbIM). Hay4dHo-meTonuyeckoi OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIEero
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIFHOCTHBIM TOIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUMCKONW Tpa)kIaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIMHU K O0yUCHHIO;

L[EJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMUYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaului 0a30BOM HAyKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOUIUMXCs PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€T0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS MpeaMeTa «XHMHS JOCTHUTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
I'YMaHUCTHUYECKHMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMHU
U HJeaJlaMH POCCHICKOro Tpa)<IaHCKOro OOIIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMeTa «XHUMHUS» OTPakaroT
c(OPMUPOBAHHOCTh ONBITA TO3HABATEIBHOM W MPAKTUUYECKON JEATEIbHOCTH
oOyJaromuxcs Mo peain3aiuy MPUHITHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIEC B
YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUsl 00YYaIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;



MPEACTABICHUS O COLMAJIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTHI IPYTUX MPU aHAIHU3E PA3IUNYHBIX BUJIOB YIEOHOH 1€ATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAydYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOMU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEeH 370poBOoro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TIpaBWJI 0Oe30macHOro oOpalleHHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBWJl HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Yy4eOHO-HCCIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSATEIbHOCTH;



YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COI[MAJILHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUeHHUIO0 MPpodecCcruil pa3InyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHHU;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiel Tmpodeccuu W peanm3anud COOCTBEHHBIX >KU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

DKOJIOTHYECKH TIeJIECOOOPAa3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa 3KOJOTHUYECKHX MpoOJeM, BIMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHHM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIE30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEl  OKPYXKAIOLIEH
IPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTM W BAXXHOM POJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOWUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPpyJa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00IIIeCTBA;



€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: ITOHUMAHUS CYLIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOIIUXCS JIAHHBIX C LENbI0 MOJIYYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHHS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuOoHaTbHON

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOro npeamera «XUMHs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHUS]  OOy4YaIOIIMUXCS
MEXKIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUINE
I[ETOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEUUPUKY METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpusl, UCCIe0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroInXCs;
COCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMo3HAaBaTeJbHbIMH
NeHCTBUAMM:

1) 6a30Bble JJOruYecKue JeMCcTBHUS:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOIO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITFOUCHNS,

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIUpOBATH LEIH U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS U  TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3MPOBATh €ro pe3ynbrar, (HhopmMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ uHpopmanmeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh MH(DOPMAIUMIO PA3IMYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX 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 MeXnpeaMeTHole (du3nueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJAa€MOM TEMBI B XOJ€ Juajora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTHBHBIMHU AeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HWCCIEJOBATENIbCKUX 3a]ady, BBIOUpaTh HamOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yJdbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U3oMepus, U30Mepbl, TOMOJIOTHUECKUI Psill, TOMOJIOTH, YTI€BOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb KM Ha3BaHUS IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa ainst 00bsICHEHHUS 3aBUCHUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (HE(pTh, NTPHUPOAHBIA Ta3, Yrojb), CIOCOOBI HX MEpepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEI[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH MO BBIITOJHEHHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COOJIOMATh  MpaBUja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OIPEHCIEHHBIX OPTaHMYECKHUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAxX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOImas W HeopraHuvecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM ISl pEIICHHS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, DJIEKTPOJIMTHI, HEIJIEKTPOIUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIIECTB, 3aKOH COXPAaHCHHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM MCMOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METaJUINYECKas, BOJIOPO/IHAS) B COCIUHECHUSX, THUII
KPUCTAUTMYECKON pEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYIspHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHMYECKUX BEIIECTB IO HX COCTaBy K ONpEeACIEHHOMY KiaccCy/TpyIre
COCIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa 1 JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ysA HOHATHS «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPTeTUYECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMUYECKHUE PEAKIUU TI0
pPa3IMYHBIM TIPU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolvxX BeEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS DPEAKIUNA Pa3TUIHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUW ra3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMOJHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOTO OOMEHA, KayeCTBEHHBIE pEeakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYIOBAaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TONYYaeMyl0 U3 Pa3HBIX HCTOYHUKOB (CpEICTBAa MacCOBOU
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[Ilpenmer opranumdeckoil XuMuu: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAUYCHUE B
NOJYYCHUH HOBBIX BEIIECTB M MaTepHajoB. Teopus CTPOEHUS OpraHHMYECKUX
coequHennit A. M. bBytnepoBa, e€ ocHOBHbIE MOJI0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHMyecKkux BemecTB. [oMonorus, wu3zomepusa. XUMHUECKas CBA3b B
OpPraHUYECKUX COCAMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccupukauMy oOpraHudeckux BemecTs. HomenknaTtypa
OpraHUYECKUX COEIMHEHUU (CUCTEMaTWyecKas) M TpPUBHAIbHBIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

DKCHepUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB W WX IPEBpaICHUI:
O3HAKOMJICHHE C O0O0pa3laMyd OPTraHWYECKHX BEIIECTB M MaTepHaaMH Ha WX
OCHOBE, MOJICTUPOBAHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAONIOACHHE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHAN PsiZl. METaH M 3TaH — NpOCTEUIINE
MPEACTaBUTENN AJIKaHOB: (DU3MYECKME W XMMHUYECKHE CBOMCTBa (peakuuu
3aMEILECHNS U TOPEHNUs ), HAXOXKIEHUE B IPUPOJE, ITOITYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKHN PsAl. OTWICH W MNPONWIECH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAIlUM, OKHUCJICHHUS U
MOJIMMEPHU3ALINN ), TOTYyYCHUE U TPUMEHECHHUE.

Anxaguensl: Oyraauen-1,3 u MetunOyranueH-1,3: cTpoeHue, BaKHEHIIME
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUYCCKHH DA, ALCTHICH —
MPOCTEHINIMI  TIPEACTABUTENIb AJIKHHOB: COCTaB, CTpOCHHME, (U3HYECKHE U



XUMUYECKHE CBOMCTBA (pEaKLHMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TMAPATALNH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benson: cocrtaB, cTpoeHHe, (U3MUECKHE H XUMHUYECKHE CBOWMCTBA
(peaxkuu raJoreHUpOBaHUS W HUTPOBAHUS), MMOJydyeHHE U mpuMeHeHue. Tomyod:
COCTaB, CTpoeHHe, (u3UyYeckMe U  XUMHYECKHEe CBOMCTBa  (peakuuu
raJOTeHUPOBAHUS M HUTPOBAHMS), IOJNyYeHHE U TpUMeHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAAMH, NPUHAAICKAIIUMU K
pa3IMYHBIM KJIacCaM.

[TpupoiHbIE HCTOYHUKHU YTIIEBOAOPOIOB. [IpupoaHbIil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. Hedte m e€ mpoucxoxaenue. CrocoObl mepepaboTKku HepTH: TEperoHka,
KPEKUHI' (TEPMUYECKUW, KaTaIUTUYECKHil), muposn3. IIpoaykTel mepepaboTku
HEe(TH, UX TPUMEHEHHE B TMPOMBIIUICHHOCTH U B ObITy. KameHHBIH yroiab u
IPOAYKTHI €0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE  METOJIbI U3YyUYEeHHUS BEUIECTB W UX MPEBpAILCHUI:
O3HAKOMJIEHME C O0Opa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yromp», MOACIUPOBAHUE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, TPOBEICHUE MPAKTUUECKON pabOThI: MOJyYEeHUE dTUJICHA
Y U3YYEHHUE €r0 CBOMCTB.

PacuéTrHble 3aga4n.

Bbluncienysi o ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJHOIO BEIEeCTBAa WM NPOAYKTa peaklUuu IO U3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM NPOJYKTOB PEAKIIMH).

Kucnopoaconepxaiiue opraHu4eckue CoOeIMHEHUS

[IpenenpHbIe OTHOATOMHBIE CIUPTHL. METaHOJI U ATAHOJ: CTpOeHUE, (PU3NUECKue 1
XUMHUYECKHE CBOMCTBA (PEaKIMU ¢ aKTUBHBIMU METaJUIaMH, TaJIOT€HOBOJIOPOIaMH,
ropeHue), npuMeHeHue. BoJopoaHble CBSI3M MEXIYy MOJIEKyJIaMUd CIHUPTOB.
JlericTBHE METaHOJIa U 3TAHOJIa HA OPTaHU3M YEJI0BEKa.

MHoroaToMHbIe COUPTHI. DTUIICHTJIUKOIb U TIUIEPUH: CTPOCHHE, (PU3UUECKHUE U
XMMHUYECKUE  CBOWMCTBAa  (B3aMMOJEWCTBHE CO  IIECJIOYHBIMU  METaJUIaMH,
KAUeCTBEHHAs] pEaKiusi Ha MHOrOaTOMHBbIE CHHUPTHI). JlelicTBHE Ha OpraHus3M
yesnoBeka. [[pumMeHeHue riuuepruna u STUIICHTIIAKOJIS.

deHot: CTpOeHUE MOJICKYJTBI, (U3HUYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.



Anpaerunpl U KeToHbl. DOpMaIbACTUl, alleTAIBICTHA: CTPOCHUE, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA (pEaKklMH OKUCIEHUS U BOCCTAHOBIICHHWS, Kau€CTBEHHbIE
peaKiym), MoJTy4YeHUE U MPUMEHEHHE.

OAHOOCHOBHBIE TMpeAeiibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs W YKCYCHas
KHUCIIOTBL: CTpOCHHE, (PU3UUECKHUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, 00IIUeE I
Kjlacca KHUCJOT, peakuus dTepudukanuu), TMOJy4eHHe U MpUMEHEHUE.
CreapuHOBasi U OJEHMHOBAsl KUCJIOTHI KaK MPEJICTABUTENMN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLIa Kak COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. I'MIpONH3 CIOXKHBIX
a¢upoB. Kupsl. I'maponus xupoB. IIpuMeHnenue >xupoB. buosornueckas poib
KUPOB.

VYrneBoasl: coctaB, KiaccuduKaiuys yrieBoJoB (MOHO-, M- U TOJUCAXapHUIbI).
['moko3a — mpocTedmuii MoHocaxapua: OCOOEHHOCTHM CTPOECHHS MOJIEKYJIbI,
dbuznYecKre U XMMHYECKHUE CBOMCTBA (B3auMmoeiicTBue ¢ ruapokcugom meau(ll),
OKHCIICHHE aMMHUayHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBICHUE,
OpO’KE€HHE TIJIIOKO3bl), HAXOXJECHHWE B NPUPOJE, NPUMEHEHHUE, OHOJorHYecKas
pouib. PoTtocuHTe3. DPyKTO3a KAK U30MEP IITFOKO3BI.

Kpaxman u uemmono3a kKak OpupojHble noiumepbl. CTpoeHue Kpaxmalia u
uetonao3bl.  du3znyueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB W MUX [PEBPAILCHUI:
IpOBeJCHUE, HAOJIIOJEHNE W OINUCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: T'OPEHHE
CIIUPTOB, KA4E€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCJICHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJICHCTBHE TIJIMLIEPUHA C
ruapokcugom meau(ll)), anbaerunoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHEe Kpaxmana C HOJOM),
MIPOBEICHNE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuérHbie 3aga4n.

Bobluncienuss o ypaBHEHHUIO XUMHUYECKOW peakinu (Macchl, 00bEMa, KOJUYECTBA
MCXOJTHOTO BEIlleCTBa WM MPOJAYKTa PEaKIMH MO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcozeprkalue OpraHu4eckue COeIMHEeHHUS.



AMUHOKHUCIOTHL Kak aM(OTepHble OpraHuYecKue coeAuHeHus. Pu3ndyeckue u
XUMUYECKHME CBOMCTBa aMMHOKHUCIOT (Ha MpuUMepe INMIMHA). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTumsl.

benku kak TpUPOJHBIE BBICOKOMOJEKYJSIpHbIE coeAuHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

9KCHCpHMCHT&HBHBI€ MCTOABI H3Y4YCHHA BCIICCTB HU HUX HpeBpameHHﬁ:
Ha6JIIO,ZIeHI/I€ " OIMHUCAHUC NJCMOHCTPAIUMOHHLBIX OIIBITOB: ICHATYpPALlWA OeIKOB IIpu
Harp€BaHHWHU, IBCTHBIC PCAKITNN OCJIKOB.

BBICOKOMOJIGKYJIHPHBIG COCIUHCHU

OCHOBHBIC MOHSTHUS XUMHU BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/If;K MOHOMCD,
MMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIUMCPU3alINH, CPCAHAA MOJICKYJIAPpHAA
Macca. OCHOBHEBIC MCTOABI CHHTC3a BBICOKOMOJICKYJIIPHBIX COGI[I/IHGHI/If/'I —
MMOJIMMCPpHU3alNAg U ITOJTUKOHACHCALIUA.

3KCH€pHM€HT&HBHBI€ MCTOABI H3Y4YCHHA BCIICCTB HU HX HpeBpameHHﬁ:
O3HAKOMJICHHUC C 06pa3uaMH IMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC,

Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3€U MPU M3YYEHUU OpraHnydeckoil xumuu B 10
KJIACCE OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BAaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TAK U MOHATUM, SBJISIIOLIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TOHSATHS: SBJICHHE, HAy4YHBIA (DAKT, THUIOTE3a,
3aKOH, TE€OPHSs, aHAJU3, CUHTE3, KiIacCUu(PUKaIMs, MEePUOAUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

duznka: Matepus, SHEPrUsi, Macca, aToM, DJIEKTPOH, MOJICKYJIa, SHEPTETHUCCKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSTHUE BEIIECTBA, (pU3MUYecKue
BEJTWYMHBI U SUHUIBI UX U3MEPCHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpraHuU3Me,
dboTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BelIiecTBa (OENKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).



['eorpadusi: MuHEpanbl, TOPHBIC TMOPOIBI, MOJIE3HBIE HMCKOMAEMbI€, TOILIMBO,
pecypcehl.

TexHomorus: IMMIICBLIC NPOAYKTHI, OCHOBBI PAlMOHAJIBLHOI'O0 IMHWTAHWA, MOIOIINC
CpCaACTBA, JCKAPCTBCHHBLIC MW KOCMCTHYCCKHC IIpCIIapaTtbl, MAaTCpUaJIbl U3
HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHNYECKAS XUMMUSA
Teopernyeckue OCHOBbI XUMHHU

XUMHUECKHH 3JeMeHT. ATOM. Sapo aromMa, M30TOIbI. DJIEKTPOHHAs 000JI0YKA.
DHepreTUYecKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOMTANH, S-, P-, 0- 3JICMEHTHI.
Oco0eHHOCTH pachpe/iesieHUs] JEKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpALUS AaTOMOB.

[Tepuonuueckuii 3akoH U [lepuoguyueckass cucreMa XuMHUYECKUX 3iaemMeHToB /1. .
MenpaeneeBa. CBs3p MNEPUOAMYECKOrO 3akoHa M lleproanydeckol CUCTEMBI
xuMuaueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB U
0o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIICCTB IO TpyHIaM H IEepHOIaM.
3HaueHME NIEPUOINUYECKOT0 3aKOHA B Pa3BUTHUU HAYKH.

CrtpoeHue BellecTBa. XUMUYECKas CBs3b. Bubl XuMuueckou cBsi3u (KOBaJ€HTHAs
HEToJISIpHAs W TOJIApHAs, WOHHAsA, MeTaJuIMdeckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJIGHTHOM XUMHYECKOW CBsi3u (OOMEHHBIH U JIOHOPHO-aKIIENTOPHBIM).
Bomoponnass  cBsizb.  BasieHTHOCTh.  DneKTpooTpuuaresnbHOCTh.  CTeneHb
OKUCJICHUS. IOHBI: KATHOHBI ¥ AaHHOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUSA. 3aKOH IOCTOSHCTBA
cocTaBa BelllecTBA. THIBI KPUCTATIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKH.

[ToHsiTHE O JUCTHEPCHBIX CHUCTeMaX. VICTUHHBIE W KOJUIOWIHBIC PaCTBOPBIL
MaccoBasi J10Jis1 BEIIECTBA B pacTBOPE.

Knaccudukanus HeopraHndeckux coenuHeHuil. HomeHkaTypa HeopraHW4ecKux
BEIIECTB. | €HEeTHYECKasi CBSI3b HEOPTaHMYECKUX BEIIECTB, MPUHAIICKAINMNX K
Pa3JIMYHBIM KJIacCaM.



Xumunyeckas peakuus. Knaccupukanus XUMHUYECKUX pEakuil B HEOPraHUIECKOU
Y OPraHUYECKOM XMMUU. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILECHHS] SJHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3iuyHbIX (akTopoB. OOpaTUMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarenbe.

QHGKTPOJII/ITI/ILIGCKEUI Jucconuanms. CunbHbBIC M cla0bIe QJICKTPOJIUTEI. Cpezxa
BOJHBIX paCTBOPOB BCIICCTB: KUCJIAs, HeﬁTpaHLHaH, meJjIodHasd.

OKMCIINTENIbHO-BOCCTAHOBUTEILHBIC PCaAKINU.

OKCIIEpUMEHTAIbHBIE METOABl HW3YYCHHs] BEIIECTB H HX MPEBpaIllCHUi:
nemoHctpauus Tadmun «Ilepuonnyeckas cuctema XuMuyeckux snemeHTos J[. U.
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jiokeHUE NepoKCUIa
BOJIOpOJia B MPUCYTCTBUU KaTaJIN3aTopa, ONpPEIEICHUE CPEIbl pACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OOMEHa),
IPOBEJICHUE NPAaKTHUECKON paboThl «BrnusHue pa3nuyHbix (PakTOpOB Ha CKOPOCTH
XAMHUYECKON pEAKIUm».

PacuérHbie 3aga4n.

Pacuéter mo YPAaBHCHHAM XUMHUUCCKUX peaKHI/Iﬁ, B TOM YHCJIC TCPMOXMMHNYCCKHC
paC‘IéTBI, paC‘IéTBI C HUCITOJIB30BAHUEM ITOHATHA «MAaCCOBas JOJIA BCIICCTBA».

Heoprannueckas xumust

Hemeramnel. Ilonoxxenne HemeramoB B llepuoamyeckon cucreme XUMHUYECKHUX
anemenToB JI. Y. MenneneeBa 1 OCOOCHHOCTH CTPOCHHS aToMOB. Du3nueckue
CBOICTBa HEMETAJUIOB. AJIIOTPONMS HEMETAJUIOB (HAa MpUMEpE KHUCIOPOJa, CEPHI,

dbocdopa u yranepona).

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX HEMETaJIoB (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAIIOB U KX COCIUHEHUM.

Meramibl. Ilonoxenue wMeraiuioB B Ileproanyeckoil cucreMe XUMHYECKHX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK



aToMoB MeTauioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBhl METAJUIOB.
DNEKTPOXUMHUYCCKHNA PsiI HAMTPSDKEHUH METaJJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIIMX METAUIOB (HAaTpUid, KaJluid, KaJlblIMil, MATHUM,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCITMHCHUH.

OOmue cnocoObl MOdMy4YyeHUuss MeTauioB. lIpuMmeHeHne MeTamwioB B OBITY H
TEXHUKE.

OKCHepUMEHTAIBHBIE METO/bl U3yUYE€HHs BELIECTB M UX NPEBPAIICHUI: N3yYeHUE
KOJUIeKIun  «MeTtamibl M CIUIaBbl», O0pa3lloB  HEMETAJJIOB, pEIlIeHHE
HKCIEPUMEHTAIbHBIX 3aJa4, HAOJIIOJICHUE W ONMCAHUE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOAEHCTBHE T'MJIPOKCHIa AIIOMHHUS C PacTBOpPaMHU
KHCJIOT U LIEJI0YEeH, KAYECTBEHHBIE PEAaKI[UU Ha KATHOHBI METAJUIOB).

PacuérHble 3aga4n.

Pacuétel Macchl BCIICCTBA HIIN 00BEMa Ta3oB MO HN3BCCTHOMY KOJIHNYCCTBY
BCIICCTBA, MacCC€ HJIH O6’béMy OJHOI'0 M3 Y4YaCTBYIOIIMX B PCAKIHHN BCHICCTB,
paC‘-IéTBI MaCChbl (O6’béMa, KOJIN4YCCTBA BGHIGCTBa) IMPOAYKTOB PCaKIuU, CCJIN OJHO
N3 BCUICCTB UMCCT IIPUMCCH.

X¥MHUA 4 KN3Hb

Ponp xumum B oOecrnedeHHMH DKOJIOTHYECKOM, DHEPreTUYSCKOW U IHUIIEBOM
0€301MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKHX PEAKIUN.

[IpencraBiennss 00 OOIMMX HAYYHBIX MPHUHIUIAX MPOMBIIIICHHOTO IOJYyYCHUS
Ba)KHEHIIINX BEIIECTB.

YenoBek B MUpE BELIECTB U MAaTEPUAJIOB: BAXXHEUIINE CTPOUTEIIbHBIE MaTEPUAIIbI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPAaCKH, CTEKJIO, KepaMHuKa, MaTepualibl s
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKHUE U MUHEPAIbHBIC YIOOPEHUS.

XuMus ® 3JI0pPOBbE 4YEJIOBEKA: IMpaBWJia MCHOJB30BAHUA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OS30MIaCHOTO MCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B [TIOBCEIHEBHOU KU3HU.

MesknpeaMeTHbIE CBSI3H.

Peanuzanusi MeXNpPEIMETHBIX CBS3€H MpHU M3y4eHHH OOIIEH M HEOpraHWYECKON
xumMud B 11 Kjacce OCYIIECTBIISIETCS 4Yepe3 HCIMOJIb30BaHHE KakK OOIIUX



CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK U HOHHTHﬁ, ABJIAIOIIUXCA CUCTCMHBIMU IJIA
OTACIBHEBIX IMPECAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE TTOHIATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJlu3, CHUHTE3, KiacCU(pUKalus, NEPUOJAUYHOCTb, HAONIOIEHUE, IKCIEPHUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

dusnka: maTepusi, SHEPrHs, Macca, aToM, JJEKTPOH, IMPOTOH, HEUTPOH, HOH,
H30TOII, paIMOAKTUBHOCTh, MOJICKYJIa, YHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHHE BEIISCTBA, (PM3MYECKHE BEIIMUYMHBI U €IUHUIIBI MX
HU3MEPEHUs, CKOPOCTb.

buonorus: KJICTKa, OpraHu3mM, 3KOCUCTCMA, 61/10c¢)epa, MAaKpO- U MUKPOSJICMCHTHEI,
BUTaMUHBI, ooMeH BCHICCTB B OPraHu3me.

['eorpadusi: MHHEpadbl, TOPHBIC TMOPOJBI, IOJIE3HBICE HMCKOIAEMbIC, TOILIUBO,
pecypcehl.

TexHonorusi: XUMHUYECKas IMPOMBIIIJICHHOCTb, MCTAJLUIYPIUA, IIPOHU3BOIACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEIbCKOXO03IHCTBEHHOC IIPpOU3BOACTBO, IIMIICBAsA
IIPOMBINIJIICHHOCTD, @apMaHeBTI/ILICCKaH IMPOMBIIIIICHHOCTD, IIPONU3BOJACTBO
KOCMCTHYCCKHX IIPCIapaTroB, IMPOMU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpUaliOB,
QJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsinyecTBo yacoB DJIeKTPOHHBIE
Ne HanmeHoBaHMe Pa3/ieioB M TeM (uudposore)
n/n NpPOrpaMmbI Bcero K/P /P o0pasoBaTe/bHbIE
pecypchl
Pasznes 1. Teopernyeckne OCHOBBI OPraHUYeCKON XUMHHU
https://orgchem.ru/
[Ipenmer opraHn4ecKoi XUMHH. DNEeKTPOHHBIN
1.1 Teopus cTpOCHUST OPraHUYSCKUX 3 yueOHUK
coenquHeHuil A. M. Byrieposa OpraHu4eCcKOn
XUMHUHU
Hroro mo pazueny 3
Pasznes 2. YrieBogopoasl
https://orgchem.ru/
[IpenenbHbIE YTIIEBOOOPOABI — DICKTPOHHRIH
2.1 pell yr HOPOAL 2 y4eOHUK
QJIKAHBI .
OpraHU4ecKoil
XUMHAU
https://orgchem.ru/
HenpenenbHbIe yTaeBOIOPOIBL: DICKTPOHHbIIA
2.2 6 yu4eOHUK
QJIKEHBI, aJIKaIUCHBI, AJIKUHBI .
OpraHUYecKOil
XUMHAN
https://orgchem.ru/
ONEeKTPOHHBIN
2.3 ApoMaTu4ecKue yriieBoa0pOIbl 2 yu4eOHUK
OpraHn4eCcKOn
XUMHAN
2.4 [Ipupoanble HICTOYHUKHU 3 1 https://orgchem.ru/

DNEKTPOHHBIN



https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/

YTJIEBOJIOPOIOB U UX
nepepaboTka

y4eOHHK
OpraHn4eCcKOn
XUMUHU

Wroro no pazueny 13

Paznen 3. Kucisiopoacoaep:kaime coeinHe

HHUA

3.1

Cruptel. Denon 3

https://orgchem.ru/
DNEeKTPOHHBIN
y4eOHHK
OpraHn4eCcKOn
XUMHH

3.2

Anpneruapl. KapooHOBBIC 7
KUACIOTHI. CIIOKHBIE YPHUPBI

https://orgchem.ru/
DNEeKTPOHHBIN
yueOHUK
OpraHn4eCcKOn
XUMHH

3.3

Yrnesoanl 3

https://orgchem.ru/
DNEeKTPOHHBIN
yu4eOHUK
OpraHn4eCcKOn
XUMHHU

Hroro mo pazueny 13

Paznen 4. Azorcoaepskaniue coeJMHEHNsI

4.1

AMUHBI. AMUHOKHCIIOTEL. belku 3

https://orgchem.ru/
ONEKTPOHHBIN
y4eOHHK
OpraHn4eCcKOn
XUMUHU

Hroro no paszneny 3

Pa3nea S. BoicokoMoJie

KYJISIpHbIE COeIHHE

HUA

5.1

[Inactmaccel. Kayuyku. Bonokna 2

https://orgchem.ru/
DNEeKTPOHHBIN
y4eOHUK
OpraHny4eCcKOn



https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/

XUMHNHU

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3jie/ioB

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m 1 TeM IPOrpaMMBI Beero K/P II/P o0pa3oBaTejibHbIE PeCypPChl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
CrtpoeHue aTOMOB.
Hepromracckuid sakon u https://resh.edu.ru/subject/29/
1.1 [lepnonuyeckas cucrema 3
POIII
XUMUYECKHX DJIEMEHTOB /.
H. Menneneena
19 CtpocHue BeliecTBa. 4 https://resh.edu.ru/subject/29/
' MHuorooOpasue BenecTB POIII
13 Xumiaeckie peaxiun 6 1 1 https://resh.edu.ru/subject/29/
POIII
Utoro no pazneny 13
Paszpnen 2. Heopranndeckasi XuMHsA
https://resh.edu.ru/subject/29/
2.1 MerTamisl 6 1 POIII
https://resh.edu.ru/subject/29/
2.2 Hemertamiel 9 1 1 POIII
CBs13b HEOPTaHMUECKHUX U https://resh.edu.ru/subject/29/
2.3 2
OpraHM4YeCKHX BEIIECTB POIII
Hroro no pazneny 17
Pa3pea 3. XuMus 1 :KU3Hb
https://resh.edu.ru/subject/29/
3.1 XUMHSA U KU3HD 4 POII
Hroro mo pazaeny 4
OBHIEE KOJIMYECTBO 34 2 3

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

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

» Xumus, 10 xknacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe obmiecTBo M3naTeancTBo
«IIpoceemenue»

* Xumus, 11 knacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «J[PODAY; Akninoneproe odmectBo M3marenscTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. O.C.I'abpuenss, I'.I".JIpicoBa «Xumus MeTtoandeckoe mocodre — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMus B TECTax, 3aja4yax,
ynpaxkHenusix. 11 kmace» — M.: ipoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
HacrtonbHast kaura juis yuurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacrtonbHast kaura jyist yaurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensin, I1.B.Pemeros, .I'.OctpoymMoBa «3amauu o XuMuu u
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHslie MIaHbl 10 Y4EOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpaa» Yuurens 2018rom.

8. M.A.Psa6oBa, Y.FO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacey, - M.
Ox3ameH, 2019r.

9. O.C.T'abpuensn, N.I".ocTpoymoB «XUMUYECKUN IKCIIEPUMEHT B TTKOJI€e 11

Kkiacc»; - M.: [Ipoda. — 2019 roa



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
NHTEPHET

http://www.chemnet.ru T'azera «Xumus» u caift aiis yuurens «5 uay Ha ypok
XUMHHD

http://him.1september.ru Exunas xomrekuus LIOP: [IpeamerHas kosuieKus
«XuUMUsD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
aKcriepuMeHThl: xumusi. Komnekius Poccuiickoro o01eo0pa3oBaTebHOTO
nopTasa

https://resh.edu.ru/ PO

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

http://www alhimik.ru Bcepoccuiickas omumIraa MKOJIbHAKOB 110 XUMHH

http://chem.rusolymp.ru Opranundeckast XUMHsL: SJIEKTPOHHBIA YICOHUK JJIsT
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JICKTPOHHBINA YICOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJUTSIHK: XUMHUS
http://www.chemistry.ru /ucraHmuoHHasT OJIMMIINALA 10 XUMHHU:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHBIA IPOEKT
https://stepenin.ru/tasks/9-lines 3aganus OI'D o xumum 9 Kace
https://vk.com/club193731091 O6pa3oBaTenbHbIi (iMoo "XuMUIUM J0Ma
BMmecTe"

https://vk.com/himiyadlayavseh Xumus miist Bcex
https://vk.com/club151232741 Xumus ¢ HyJs

https://vk.com/sirius.courses Cupuyc. Kypcol

https://onlinetestpad.com/ KoucTpykTOp TEeCTOB

https://www.chemrise.ru/ Tpenaxep Mo XUMUH
http://schoolchemistry-by.abrbus.ru/ IllkonpHas Xxumust
http://www.hemi.nsu.ru/ Xumus. O0pa3oBaTeIbHBIN CAUT IS IIKOJILHUKOB
http://www.chemworld.narod.ru/referance.html CnpaBounuk o xumum



https://resh.edu.ru/
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
https://stepenin.ru/tasks/9-lines
https://vk.com/club193731091
https://vk.com/himiyadlayavseh
https://vk.com/club151232741
https://vk.com/sirius.courses
https://onlinetestpad.com/
https://www.chemrise.ru/
http://schoolchemistry-by.abrbus.ru/
http://www.hemi.nsu.ru/
http://www.chemworld.narod.ru/referance.html




