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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XvUMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM0OOYCTIOBIECHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TAallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenUPUKH HAYKHM XUMHH, €€ 3HAYCHHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyIio poiib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YeJoBeKa, KoTopoe (popMHpyeTcs B XMMUU Ha OCHOBE NMOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMJIEMOM YacThI0 MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCS  0a30BbIE  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cQopMuUpoBaHa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHnyecKkol XWUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHUs B mHpeaMmere «XuMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYarolMMCsl TMPEAOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIIEPUMEHTa U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (paKTaMH M TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodsieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/1aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEPCAIBHBIX y4YEOHBIX JCHCTBUN, UMEIIMX 0a30BO€ 3HAYCHUE JIA
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojaBaHus XWUMHM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsS TJIABHBIMHM LIEJIAMH H3YYEHHs MpPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
J€eKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuid, HEOOXOJUMBIX Uil HIpPUOOpETEHUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO 3KCIEpUMEHTa, COOJIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero odpazoBaHus. CerogHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMHU U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMXcsl K YCJIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIHOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YJarOMINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
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, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOpPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHOM o0nacTu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hedemwo), B 11 kmacce — 34 w4aca (1 w4ac B HeEIeo).



COIEPKAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHM4ecKOW XMMHH: €€ BO3ZHUKHOBEHHWE, PA3BUTHE U 3HAUCHHUE B
MOJIy4YeHUM HOBBIX BELIECTB M MaTepUaloB. Teopusi CTPOEHUS OPraHHMYECKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE MonokeHUsI. CTPYKTypHBbIE (HOPMYIIbI
OpraHhYecKux BellecTB. ['omororus, nsomepus. XUMUYECKAS CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccudukanuu OpraHMYECKHX BemlecTB. Homenkmnarypa
OpraHUYEeCKUX COEIMHEHHH (CHUCTeMaTH4ecKas) M TpPUBUAIbHBIE HA3BAHUS
BaKHEHIIMX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOABl M3YyYEHHs BEUIECTB W HX IPEBpaALICHUIL:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYEeCKUX BEIIECTB U MaTepualaMd Ha UX OCHOBE,
MOJECIIUPOBAHUE MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAOIIOJEHUE M ONHCAHUE
JEMOHCTPALlMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BELIECTB IpPHU
HarpeBaHuH (IJ1aBlieHHue, OOYTIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA psAx. MeraH W 3TaH —
MPOCTEUILINE TMPEICTABUTENN QJIKaHOB: (PU3NYECKHME W XHMHYECKUE CBOMCTBA
(peakuuu 3aMelleHHs W TOPEHHs), HAXOXKIAEHUE B IMPUPOAE, IOJYyYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, FOMOJOTUYECKUNA PsiA. DTUIIEH U TPOINUJIEH —
MPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3NYECKHEe W XHWMHYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, TUAPATALMH, OKUCIEHUS U
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaawen-1,3 u wMetunOyragueH-1,3: cTpoeHue, BakKHEHIINE
XUMHUYECKUE CBOICTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHHTETHYECKOIrO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHUS, TOMOJIOTUYECKUM psi. AlleTusiieH —
OpOCTEHIINKA  MpEeACTaBUTENb aJKWHOB: COCTaB, CTpoeHHe, (U3NYECKUE U
XUMUYECKUE CBOWCTBA (peaklUMM TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAIUU,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. beH3on: cocrtaB, crpoeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBA
(peakuuu TaJOTeHUPOBAHUSA W HUTPOBAHUS), MOJYyYEHHE WU INPUMEHEHHue. 1o.ryon:
cocmas, cmpoenue, pusuuecKue u XumuyecKue c80UCmaa (peakyuu 2ano2eHupo8aHus



U HUMpOBanus), nonyyerue u npumenenue. TOKCMUHOCTb apeHOB. ['eHeTHUeckas
CBSI3b MEXKY YTJI€BOJOPOAAMHU, IPUHAICKAIIUMHU K Pa3IMYHbIM KJIacCaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii Ta3 MW NOMYyTHBIE
HedTanbie Ta3bl. HedTh M e€ mnpoucxoxkaenue. CriocoObl mepepaboTku HeTu:
NEPEeroHKa, KPEeKUHT (TepMHUYECKHH, KaTaJuTU4YecKuil), nupoiu3. I[IpoaykTsi
nepepaboTku HePTH, WX TMPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBIH
YTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIepUMEHTAIbHBIE METOAbl HW3YYEeHHS BEIIECTB W WX MPEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3liamMu IIacTMacc, KaydykKoB M pe3uHbl, kojuiekuuu «Hedtb» u
«YTosb», MOJACIUPOBAHUE MOJIEKYJl VYTIEBOJOPOJAOB M TajlOreHONPOU3BOJIHBIX,
MPOBEICHUE MPAKTUICCKOM PAabOThI: MOyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Bblucnenuss 1o ypaBHEHHIO XHMHUYECKOM peakmuu (Maccbl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa pEaKIMHU MO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciaopoacoaep:xamue oprannyeckne coenHeHUst

[IpenenpHBle OMHOATOMHBIE COHUPTHL. MeETaHOT © 3TAaHON: CTPOCHHUE,
duznueckue W XUMUYECKHE CBOWCTBA (pEaKIUU C aKTHUBHBIMH METaIaMH,
rajJlor€HOBOJIOPO/IAMH, TOpPEHHUE), MpUMEHeHHe. BomopoaHble CBSI3U  MEXAY
MOJIEKYJIaMH CTIMPTOB. JlelicTBre MeTaHOa 1 STaHOJIa Ha OpPTaHU3M YeJIOBEKa.

MHuoroaroMHbie COUPTHI. DTUICHTIUKONIb U TIUIEPUH: CTPOEHHUE, (PU3ndecKue
M XUMHYECKHE CBOWCTBAa (B3aMMOACWCTBHE CO IICIOYHBIMH  METaJIaMH,
KayeCTBEHHAsl peakuuss Ha MHOIOAaTOMHbIE chupThl). JleficTBME Ha oOpraHusm

yenoseka. [I[pumenenne rimuepusa U TUIICHIJIMKOIIS.

®deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
Toxkcuunocth penosna. [Ipumenenue penona.

Anbnerupl U kemoHwvl. DopMasbIeTu, alleTalbIeru: CTPOCHUE, PU3NUYECKHe
U XUMHUYECKHE CBOMICTBa (peakUH OKHUCIEHHS M BOCCTAaHOBJICHUS, KaueCTBEHHbIE
pEeaKLyn), MOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpeeNbHbIe KAPOOHOBBIE KUCIOTh. MypaBbuHasi U YKCyCHas
KHCJIOTBL: CTpO€HUE, (PU3MUYECKUE U XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOUIME AJIA
KJ1acca KUCJIOT, peakuus sTepuuKalnn), noiaydeHue u npumenenue. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblla Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE IEUCTBHE.

Crnoxxnble 3GUpbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['UAPOIN3 CIOKHBIX
sa¢upoB. Kupel. ['mpponus xupos. [Ipumenenue >xupoB. buonornueckas poiib
KHUPOB.

VYrneBoabl: cocTaB, Kiaccuukaius yriaeBoaoB (MOHO-, AU- U MOJHUCAXapUIbl).
['moko3a — mnpocTedmmii MoHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,



dbu3uyeckue U XUMHYECKHE CBOMCTBa (B3auMmojencTBue ¢ rugapokcuaom meau(ll),
OKHCJICHUE aMMHAYHBIM PacTBOpoM okcuaa cepedpa(l), BoccranoBneHue, OpokeHme
[JIIOKO3bI), HAXOXJEHHE B TMPHUPOAE, NPHUMEHEHHE, OWOJIOTUYECKas POJb.
®dotocunTe3. OpyKTO3a KaK H30MEP TITHOKO3BI.

Kpaxman u memnono3a Kak NpUpojHbie moiaumepbl. CTpoeHHe Kpaxmania u
Heunono3sl.  Pu3Mueckue W XMMHUYECKHE CBOMCTBAa KpaxMmaia (THApOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HW3YUYEHHsI BEIIECTB M UX [PEBPAILCHUI:
poBe/ieHHe, HaOJII0JICHUE U OIMCaHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE STaHOJIa
okcunoM Meau(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOJACHCTBHE TJMUIEPUHA C
ruapokcugom meau(ll)), anpaerugoB (OKUCIEHME aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumopmeilcTBHEe Kpaxmana C HOJOM),
IPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérneie 3a1aun.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTAa PEAKLIUU IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHu4eckKue COeIMHEHHS.

AMMWHOKHUCIIOTHI KaK amM(pOTEepHbIE OpraHUYeCKHe coeIuHeHus. Du3nueckue u
XUMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha mpuMepe TiuiuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIIOT. [lenTusl.

benku kak TPUPOIHBIE BBHICOKOMOJICKYJISIpHBIE coeauHeHus. I[lepBuuHnas,
BTOpUYHA U TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEepUMEHTaIbHBIE METOJbl HW3YUYEHMsI BEIIECTB M UX IMPEBpAILCHUI:
HAOJIIOICHUE M OMHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEIKOB Mpu
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BricokoMoieKyJISIpHbIE COeTUHEHUS

OCHOBHBIC TIOHSITUS XHMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEAHSS MOJEKYJApHas
Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH —
MOJIMMEPHU3AITUS U TIOTUKOHICHCAITHS.

OKCIepUMEHTAbHBIE METOJbl HW3YYEHMs] BEIIECTB M UX IMPEBPAILCHUI:
O3HAaKOMJIEHUE C 00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MeXpeaAMETHBIX CBA3€U MPU U3YYEHUU OpraHndeckoi xumuu B 10
KJIACC€ OCYIIECTBIISIETCSl Yepe3 MCIOJb30BaHUE KaK OOUIMX E€CTECTBEHHO-HAY4YHBIX



MOHSTHIA, TaK W TOHSTHM, SBISIONIMXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO [IUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC MMOHSTHS: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJIHW3, CHHTE3, KIacCU(pHKAIUs, MEPUOTUYHOCTh, HAONIOJCHHUE,
M3MEPEHUE, SKCIICPUMEHT, MOJICTHIPOBAHUE.

®dusmka: wmarepus, OSHEprus, Macca, aToM, DJEKTPOH, MOJIEKyJa,
HHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
(Gu3ndecKre BEIMYHHBI U €IUHUIIB X U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
GoTocuHTe3, OWOJIOrMYECKH aKTHBHBIC BeliecTBa (OCJKH, YIJIEBOIBI, JKUPBI,
(bepMeHTHI).

['eorpadusi: MHHEpaIbl, TOPHBIE IMOPOJBI, IMOJIE3HBIE HCKOMAEMbIC, TOILIHBO,
pecypchl.

TexHoOTHS: NHILEBbIe MPOIYKTHI, OCHOBBI PAIlHOHAIILHOTO MUTAHUS, MOIOIINE
CpeACTBa, JIEKAPCTBEHHBIE M KOCMETHYECKHE IIperaparbl, MaTephalibl U3
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [MPOI'PAMMEBI 10 XNMUU
HA BA3OBOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUMA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBiuBaeT TpeOOBaHUA K pe3ylibTaTaM OCBOCHUSA
oOyyaromuMucad MporpaMM CpeaHero oOmiero oOpa3oBaHus  (JTMYHOCTHBIM,
METanpeIMETHBIM W  TNpeaAMETHbIM). HaydHO-MeTonuueckol  OCHOBOW  JyIst
pa3pabOTKH TUJIAHUPYEMBIX PpE3yJbTATOB OCBOCHUS IMPOTPAMM CPETHEro OOIIero
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B coOTBeTCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM TMOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS TNpeaMeTa «XUMHUS» Ha YpPOBHE CpPEIHETO
00111er0 00pa3oBaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYAIOIMMHUCS POCCHMCKONH TpaKJTaHCKOW HWIASCHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMuyue MOTUBAIUU K O0y4YECHHUIO;

[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH U UCTOPUUYECKUX TPAJAHUIINKN 0a30BOM HAYKH XUMUWU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCS B CBOCHU
NEATEIbBHOCTH 1EHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMU, MPUCYLIUMH LEJIOCTHOMN
CUCTEME XMMHYECKOr0 00pa30oBaHus;

HaJU4Yue TPaBOCO3HAHUS IKOJIOTUYECKOW KYJIBTYPhl M CHOCOOHOCTH CTaBUTh
L[E€JIX U CTPOUTH KU3HEHHBIE TUIAHBI.



JIM4HOCTHBIE PE3YJbTaThl OCBOCHMSI IIpeIMeTa «XUMHUS» JTOCTUTAlTCS B
€OMHCTBE YyYeOHONW W BOCIUTATEIBHOW MESITEIHHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKAMH, COLMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH U
ujeagaMyi POCCUHUCKOTO TPaKIaHCKOTO OOIIIECTBA, MPUHITHIMHU B OOIIIECTBE HOPMAMHU
U TpaBUIaMU  TIOBEJEHHUs, CIIOCOOCTBYIOIIMMH MpolleccaM  CaMOTIO3HAHUS,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU 00YYaAIOIINXCS.

JIndyHOCTHBIE  pe3yNbTaThl OCBOCHMS IpeaMera «XUMHS»  OTPAKAKOT
c(hOPMHPOBAHHOCTh ONBITA TIO3HABATEIBHOM ¥ TPAKTUYCCKON JEATETHLHOCTH
00yyJaromuxcsl Mo peaju3aldd MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpa:knaHCcKOro BOCIMTAHMS:

OCO3HaHUSI OOYYAIOIIMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAKCHUSA K 3aKOHY U MPABONOPSIKY;

MPEICTABJIECHUS O COLUAIBHBIX HOPMAaxX H© TMPABWIAX MEXIMYHOCTHBIX
OTHOIIICHUW B KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NEATEIHHOCTH MPHU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUHN Y4YE€OHBIX W MO3HABATENIbHBIX 3a7a4, BHIOJHECHUU XUMUUYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh W TIPUHUMATh MOTHBBI, HAMEPEHHUsS, JIOTUKY U
apTyYMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTCYECTBECHHON XMMUM;

YBaXCHHMS K TMPOIECCY TBOpYECTBA B O00JACTH TEOPHUHM M IPAKTHYECKOIO
NPUMEHECHUSI XUMHUHU, OCO3HAHMS TOTO, YTO JOCTHKEHHS HAYKH €CTh PEe3yJIbTaT
JUIMTENBHBIX ~ HAOMIOACHUM,  KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  TOHCKOB,
ITOCTOSTHHOTO TPY/Ia YUYEHBIX U MPAKTUKOB;

MHTEpECAa U MO3HABATEIILHBIX MOTUBOB B MOJIYYEHHUH U TOCJIEIYIOIIEM aHAIU3E
uH(OpMaIMK O MEePEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTECYECTBEHHON XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CITIOCOOHOCTH OLICHMBATh CUTYAIlMH, CBS3aHHBIC C XUMHUYCCKUMH SBIICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBECHHBIC
HOPMBI U LICHHOCTHY,;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE W IOCTYNKH CBOUX TOBApUIIEH C
MO3UIMA HPABCTBEHHBIX M MPABOBBIX HOPM UM OCO3HAHUE TOCIEJICTBUNA ATHUX
MOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:



MOHMMAHUSl IIEHHOCTEH 3I0pOBOTO W  0e30MmacHOro o0Opa3a KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (u3nueckoMy u
MICUXUYECKOMY 3/I0POBBIO;

coOnoficHUss TpaBUil 0e30macHOro OOpallleHWs ¢ BEIIeCTBaMU B OBITY,
MOBCEIHEBHOM KW3HU U B TPYAOBOM AEATEIHLHOCTH;

MOHMMAHUSI I[IEHHOCTHM MPAaBUJI HUHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHHMSI TIOCJICICTBUM W HENPHUATHS BPEAHBIX MNPUBBIUEK (YIOTpEOICHUS
AJIKOT'0JIsI, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHON KOMIICTEHTHOCTH B y4e0HO-UCCIIeI0BATEeILCKON
NeATETLHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPUYECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAHOBKHM Ha aKTMBHOE y4acTHE€ B PEHICHUM MPAKTUYECKHUX 3a7a4 COLIMAIbHOU
HAIIPaBJICHHOCTH (B paMKax CBOET0 Kjacca, IITKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO MPpOodEecCHil pa3IMuHOrO Pojia, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBXKEHHUS K TPYY, JIIOJIAM TPyAa U PE3yJIbTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY BBIOOPY HWHIUBHAYaJbHOW  TPacKTOPUU
obpazoBaHus, Oyayiier npodeccuu U peaausaui COOCTBEHHBIX )KU3HECHHBIX IJIAHOB
C y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XHUMHH, HWHTEPECOB W
MOTpeOHOCTEHN 001IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11eJIeCO00pa3HOTr0 OTHOIIEHUS K MPUPOAC, KaK HCTOYHHUKY
CYIIECTBOBAHUS KU3HU HA 3eMJIE;

MOHMMAaHUsl TJ00AJILHOTO XapakTepa »SKOJIOTHYECKUX MpoOeM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COILMATILHOM CPEbI;

0CO3HaHMsI HEOOXOAMMOCTH HCITOJIH30BAHUS JOCTHXKCHUN XUMHUHU IS PEIICHHS
BOIPOCOB PALMOHAIBLHOTO MMPUPOIOTIOIB30BAHMS;

AKTUBHOT'O HENPUATHUS JCUCTBUN, MPUHOCSIIUX BPE OKPYKAKOIIECH MPUPOIHOU
cpene, YMEHHUsI MPOTHO3UPOBATh HEOJAroMpUsITHBIE IKOJIOTUYECKUE MOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATh UX;

HaJIMYUST Pa3BUTOrO JKOJOTMYECKOTO MBIIIJIEHUS, AKOJOTHYECKON KYJIbTYpHI,
OTIBITA JIEATEIIBHOCTH 3KOJIOTUYECKOW HAIMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMHU B TO3HABATEJIbHOW, KOMMYHUKATUBHONW U COLIMAIBHOM MPAKTUKE, CIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTHUBOCTOATH UICOJOTHH XeMO(poOUH;

7) UEHHOCTU HAYYHOI'O MMO3HAHMS:

c(OPMHUPOBAHHOCTH  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;



NOHMMAHUS CHEUU(PUKH XUMUM KaK HayKd, OCO3HaHMs €€ poiau B
(GopMUPOBaHNMN PAIMOHATBFHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU IIEIOCTHOTO
mpencTaBieHuss 00 OKPY’XKaIolEM MHUpE KaK O €IMHCTBE MPUPOIBl U YEIIOBEKa, B
NO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEH U pEIHIeHUH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI,;

yOEKJIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJI COBPEMEHHOW IIUBUIIN3ALINHN:
B €€ I'yMaHHCTUYECKOW HAMpPaBIEHHOCTH M BAXKHOW POJM B CO3JaHMHM HOBOW 0a3bl
MaTepUalbHOU KYJbTYpbl, PEIICHUN [IOOANBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSA
YeJIOBEUECTBA — CBIPBEBOM, JHEPreTHYECKOW, TMHINEBOM M IKOJOTMYECKOU
0€30MacCHOCTH, B Pa3BUTHH MEIULIMHBI, OOECIIEUEHUHN YCIOBUI YCIIEUIHOIO TpyJa U
HKOJIOTMYECKU KOM(POPTHOM KUZHU KaXJA0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH  METOJOB
MO3HAHMSI, MCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
[OJyyaeMble 3HAHUS JUIsl aHaIu3a U OOBSICHEHUs SIBJICHUHA OKPYXAlOUIero Mupa u
OPOUCXOASIINX B HEM M3MEHEHUMN, YMEHUs JeaTh OOOCHOBAHHBIEC 3aKJIIOUEHUS HA
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LEJIbIO MOTYYEHUsI JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIbHO ~HMCHOJb30BaTh XMUMHUYECKUE 3HAHUS Jis
pelieHus npobiieM B PeaIbHBIX )KU3HEHHBIX CUTYaLIUsAX;

MHTEpECa K NO3HAHUIO U UCCIIE0BATENBCKON AESITEIbHOCTH;

FOTOBHOCTM U CHOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHHI0, K AaKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHMA 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pazNu4HbIX cdepax MpodpecCHOHATBHON
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeaMmeTHbie pe3yJbTaThl OCBOCHUSA ydeOHOTO mpenMera «XUMHsS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIFOYAIOT:

3HAYUMBIE TUTST dbopMHpOBaHUS MHUPOBO33PCHUS 00yJaromuXxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAyYHbIE TOHSATHS, OTPa’KAIOIINE
IIEJIOCTHOCTh HAay4YHOW KapTHUHBI MHUpa U CHeuuuKky MeTOJOB TO3HAHUA,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax (MaTepuisi, BEIIECTBO, JHEPTHUS, SBJICHHE,
Iporecc, CUCTEMa, HAY4YHBIM (akT, MPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
TEOpusl, KCCIIeI0BaHNE, HAOTIOICHNE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIC Yy4YeOHBIC IeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHUBHEIC,
pEryJsTUBHBIE), oOecnieunBatomye GopmMupoBanne (PyHKIIMOHATHHOW TPAMOTHOCTH
Y COIMAIBHON KOMITETCHIIMH 00YYaIomuXCs;



CITIOCOOHOCTH 00YYaOIIUXCSl UCIOJb30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHWS W  yHUBEpPCAJIbHBIC  ydeOHBIE  JEHCTBUA B
ITI03HABATEJIbHOW U COLMAIIBHOW MPAKTHUKE.

MertanpeaMeTHbIE pe3yiabTaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbLHBIMU
y4eOHBIMH TI03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACHCTBHUIMU.

OBaanenne YHHBeEpPCAJTbHBIMHA yueOHbIMH NMO3HABaTEJIbHBIMH
AedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTyaJU3UPOBATh MPoOIeMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpEeNeNsATh UEIU JEATeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh MPU OCBOCHWM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJIITh XapaKTEpPHbIC NPU3HAKU MOHSATHA W YCTAaHABIMBATh HX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHATHS JJI1 OOBSICHEHHUS OTISIbHBIX (DaKTOB W
SIBIICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUH Il KilacCU(UKAIIMU BEIIECTB U XUMUYECKUX
pEeaKLHnii;

yCTAHABIMBaTh  NPUUYMHHO-CICJICTBEHHBIC CBSI3M  MEXKIY  H3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTHYECKHE paCCYXJEHUs (MHAYKTUBHbBIC, JCAYKTUBHBIC, IO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTM U TPOTHUBOPEUMS B PacCMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJBI M 3aKIFOUCHUS,

NPUMEHATh B TPOIECCE MO3HAHHUS, HUCIOJIb3YeMblE B XHMHH CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJENIH, MPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMUUecKas (opmyJsia, ypaBHECHUE XUMUUECKON peakiuu —
Ipu pelieHnd Y4YeOHBIX IT03HABATEIbHBIX W TPAKTUYECKUX 3aj7ad, IPUMCHSITh
Ha3BaHHBIC MOJICJIbHBIC TIPEJCTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAaMH METOJIOB HAy4YHOTO IO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMyIHpOBaThH 1SN U 3a/1a4U UCCIEAOBAHUS, UCIIOJIH30BATh MOCTABICHHBIE U
CaMOCTOSITENIbHO C(POPMYTUPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI Ui (OpMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE IMPABHIHHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJICTh HABBIKAMHU CaMOCTOSITEJILHOTO  IUIAHUPOBAHMST U TMPOBEACHUS
VYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOMATh 33 XOJOM
IpoIiecca, CaMOCTOATEILHO MPOTHO3UPOBATh €ro pe3yiabTar, G(opMyJIupoBaTh



0000111eHNsT U BBIBOJIBI OTHOCUTEIBHO JAOCTOBEPHOCTH PE3YJIbTATOB HCCIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJEIaHHOM padoTe;

npuoOpeTaTh  OMBIT  YYCHHUYECKOHW  HUCCIEIOBATENBCKOM M MPOEKTHOM
JESTENIbHOCTH, POSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEJIBHOMY IOUCKY
METOJOB pELICHMs] MPAKTUYECKUX 3aJady, MNPUMEHEHHUIO pa3JIUYHbIX METO/I0B
MTO3HAHHUS.

3) paGora ¢ uHpopManHei:

OPUEHTHPOBAThCS B  PA3NUYHBIX HUCTOYHMKaX uHpopManuu (HAy4yHO-
HOIYJIApHAs JIUTEepaTypa XUMUYECKOTO COAEPIKaHUs, CIIPABOYHBIE TOCOOUS, PECYPCHI
WNuTepHera), aHamu3upoBaThb HMHQOpPMAIMIO  Pa3IMYHBIX BUJOB U (opM
MIPEICTABICHUS], KPHTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMynupOBaTh 3ampochl U NPUMEHATH Pa3jIMYHbIe METOAbl MpPH TOUCKE U
orbope wuHpoOpManuu, HEOOXOAMMOM Ui  BBIIOJHEHUS Yy4YeOHBIX  3aday
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BAHUA  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOUPATh ONTUMAIBHYIO (POpMY MpeicTaBlICHU HHPOpMaln
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

UCIOJIb30BaTh HAYUYHBIN S3bIK B KaYECTBE CPEACTBA MPHU padbOTe C XUMUYECKOU
nH(popmManuen: NPUMEHATh MEXIpeaMeTHble ((U3MYEeCKMEe M MaTeMaTHYeCKHue)
3HAKW U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIJHOCTH.

OBiaieHHe YHHMBEPCAJBHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOMl TeMbl B XOJE IHUAJIOra W/Wiv
JUCKYCCUH, BbICKA3bIBATh UJIEU, (OPMYIUPOBATH CBOU MPEMAJIOKEHUSI OTHOCUTEIBHO
BBINIOJIHEHNUS [TPEAJIOKEHHON 3a/1a4u;

BBICTYIIaTh C IIPE3CHTALMENd PE3YJIbTATOB II03HABATEIBHONW JEATEIBHOCTH,
NOJIYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHMKAMU MPH BBINOJHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW padOThl MO HUCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, pealn3alnun y4eOHOro npoekra u (opMyaupoBaTh BHIBOIBI 1O
pe3ynbTaTam IMPOBEAEHHBIX HMCCIEIOBAHUN IMYTEM COTJIACOBAaHUS NMO3ULMUN B XOJE
o0CyXIeHHsI 1 0OMEHA MHEHUSIMHU.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMU:

CaMOCTOSTENIbHO IUIAHUPOBaTh M  OCYLIECTBISTH CBOK TO3HABATEIbHYIO
NeSATEIbHOCTh, ONpeAensas e€ Uend M 3aJayd, KOHTPOJUPOBATbH M 1O MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh TMpEAJIaraeMblii  alTOPUTM  JCUCTBUU  TIpu
BBIMOJJHEHUH y4eOHBIX M  HCCIENOBAaTENbCKUX 3a/Jay, BbIOMpaTh Haubosee



3¢ pexTUBHBIA CHOCO0 MX peleHus C Yy4€TOM TMOJYy4YeHHsS HOBBIX 3HAHUUA O
BEIIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH AESATENIBHOCTH HAa OCHOBE CaMOaHalIM3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudecKas XuMHUsD» OTPa)karoT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUM O  XUMHUYECKOM  COCTaBJISIOLICH
€CTECTBEHHO-HAYUYHOU KapTUHBI MUpPA, POJIM XUMHUHU B TTO3HAHUU SIBIICHUI MPUPOJIBI,
B (opMUpOBaHMM MBIIUICHUS MW KYJbTYPhl JUYHOCTH, €& GyHKIHOHATHHOU
IPAaMOTHOCTH, HEOOXOAMMOM JUIsl pelIeHUs] MPAKTUYECKUX 3a7ad M IKOJIOTHUUYECKH
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOIHON CPELIE;

BIIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHWH,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIAraloIINe MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI04YKa
aTomMa, MOJIEKYyJla, BaJE€HTHOCTb, JJIEKTPOOTPHULATEIIBHOCTh, XHWMHUYECKas CBS3b,
CTpyKTypHasi ¢opmyia (pa3BEpHyTass M COKpall€HHAas), MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN  00BEM, YIJIEPOJHBIA CKENeT, (PYHKIMOHANIbHAS TpYIINa, paJuKall,
M30MEpHsl, U30MEPBI, TOMOJIOTHYECKUI Psii, TOMOJIOTH, YIJIEBOJAOPO/IbI, KUCIOPOA U
a30TCoJepXKallue COENMHEHMS, MOHOMEp, MOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHMSI); TEOPUHM M 3aKOHBI (TE€OpHsSl CTPOCHHSA
oprannueckux BemecTB A. M. ByrTiepoBa, 3aKOH COXpaHEHHsS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUHU; MHPOBO33PEHUYECKUE 3HAHMUS,
JIeXKalMe B OCHOBE MMOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTOJIOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTaBE, MOJYYEHUU M OE€30MaCHOM
UCIIOJIb30BAaHUU BAXXHEHIINX OPTraHWYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
NEeATEIIbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEpHbIE MPHU3HAKH TTOHATHMH,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, HCIOJb30BATH COOTBETCTBYIOIIME IOHATUS MPH
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHUYECKUX COCANHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHH MCIHOJb30BaTh XUMHUYECKYI) CHUMBOJMKY IS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) popmy
OpraHUYECKUX BEIICCTB M YPABHEHUN XUMUUYECKUX PEaKIUi, U3roTaBIMBATh MOIEIH
MOJIEKYJl OpraHMYEeCKUX BEHIECTB [JJs WUIIOCTPAlUU WX XHMHYECKOro U
IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAIC)KHOCTh HU3YYCHHBIX
OpraHMYEeCKMX BEIIECTB II0 MX COCTaBy M CTPOCHHIO K ONPEAEIEHHOMY



KJIacCy/Tpynne COequHEHUW (YIJIEBOJIOPOJbI, KHUCIOPOJ M  a30TCOAEp Kallue
COCIMHEHHSI, BBICOKOMOJIEKYJSIDHBIE COEAMHEHMS), JaBaTb MM Ha3BaHUSA IO
cucremMatuyecko HomeHknatype (IUPAC), a Takxke NOpUBOAUTH TpHUBUAIBHBIC
Ha3BaHUSl OTHAENbHBIX OPraHMYECKHX BEIIECTB (STUJICH, NPOIUJICH, AalleTHIICH,
STUWICHTJUKOIb, TIUUEPUH, (PeHol, (opManbaerus], aleTalbIeruja, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCJIOTa, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAsA KHUCIIOTA, IIIHOKO3a,
dpykTO3a, KpaxmMai, HeIi0103a, TITUIIHH);

cOpPMUPOBAHHOCTh yMEHHsSI OMPEICNATh BUABl XHMHUYECKOM CBS3H B
OpraHUYEeCKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSATh TMOJOXKEHUS TEOPUU CTPOCHUS
oprannveckux BemiecTB A. M. bytiepoBa st 0OBbsSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUN XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (pU3NUECKHe
U XUMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENICH pa3JIMYHBIX KJIACCOB
OpraHUYeCKUX BeIECTB (METaH, 3TaH, STUJICH, MPOMUJICH, alleTwieH, OyTaauen-1,3,
MeTwiIOyTaaueH-1,3, 6eH30J, METaHOJ, 3TAHOJI, ATUJICHTJIMKOb, TJIUIEPUH, (HEHOI,
aneTanbAeru]l, MypaBbUHAsI M YKCYCHasl KUCJIOTHI, TJIIOKO3a, Kpaxmall, LEeJII0JI03a,
AMUHOYKCYCHAasl KHCJIOTa), WJLTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXIYy HUMHU
YPABHEHHUSIMA COOTBETCTBYIOIIUX XHUMHUYECKMX pEaKUUid C HCMIOJb30BAHUEM
CTPYKTYPHBIX (hOpMYJ;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, yrojb), CIIOCOObI X MEPEPAOOTKU U MPAKTUYECKOE
IpUMEHEHHUE MPOAYKTOB NepepadoTKy;

c(OPMHUPOBAHHOCTh YMEHHH TPOBOJAUTH BBIYUCICHHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEUIECTBA WM MPOAYKTA
pEeaKlMK M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIECTB
WJIM TIPOJIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHUM BIIaJICTh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIax
HAy4YHOr0 TTO3HAHUS, UCTIOIb3YEMBIX B XUMUHU MPU U3YYEHUU BEIIECTB U XUMUYECKUX
ABJICHUN (HaOIOIeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOJIETMPOBAHKE), UCIIOIb30BATh
CUCTEMHbBIC XUMUYECKHUE 3HAHUS JIJIsl MPUHSATUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHUHN COOJIOATh TpaBuia IMOJb30BAHMUS XUMHUYECKOU
NoCcyIol M Ja0OpaTOpPHBIM O0OpPYJOBAaHMEM, a TaKXKe MpaBuja OOpalieHus C
BELIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSIMU TIO BBINOJIHEHHUIO J1TA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XUMHUYECKUN
AKCIEPUMEHT (IIpEBpALIEHUS] OPraHUYECKUX BEIIECTB MPU HArPEBAaHUHU, MOJTYyUYCHHE
ATUJIEHA U U3YYEHHE €ro CBOMCTB, KAU€CTBEHHbIE PEAKIIMM OPTaHMYECKUX BEIIECTB,



JeHaTypauus OEJIKOB IIPU HarpEBaHUU, LIBETHbIE pEAKIIMKU OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpY 00pallleHnH C BEIIeCTBAMU U J1a0OpaTOPHBIM
000pyI0OBaHUEM, NPEICTABIATh PE3YyIbTaThl XMMUYECKOI'O SKCIEPUMEHTA B (popMe
3allUCH YpPaBHEHHUH COOTBETCTBYIOIIMX peakuuid U (opMynHpoBaTh BBIBOJBI HA
OCHOBE 3TUX PE€3YJIbTaTOB;

cOPMUPOBAHHOCTh ~YMEHHUH KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TONYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcCTBa MacCOBOMU
uHpopmanuu, IHTepHET U apyrux);

C()OPMUPOBAHHOCTb ~ YMEHUH co0Ir01aTh IpaBuia  JKOJOTHYECKU
LIeJIECO00PAa3HOrO TMOBEACHHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B LEISX
COXpPAHEHUsI CBOET0 3J0pPOBbS M OKpYXKarloLEHd NPUPOIHON Cpeabl, OCO3HABATh
OMACHOCTh BO3JICMCTBHUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKHX
BellecTB, MoHUMast cmbica mnokazarens [IJIK, mosicHaT Ha mpumepax crocoObl
YMEHBUIECHUS U IPEIOTBPAILECHHS HX BPEAHOIO BO3IEUCTBUS HA OPraHU3M YEJIOBEKa,;

UIg 00y4YaroIMXCS C OTrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHHE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaX IIO3HAHMS BEUIECTB U
XUMUYECKHUX SIBJICHUI;

UIA  clenblX W cAa0OBUAAIIMX OOydarolUMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuil JI. bpaitns mis 3amucu XUMHYECKHX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiejioB H TeM DJieKTpoHHbIe (uppoBbIe)
Ne i/ Konrpoasnsie | IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCcKOi XUMHUH
IIpeamer opranndeckoi xumuu. Teopus bubnuoreka [JOK
1.1 CTPOCHHSI OPraHMYECKUX COSAUHCHUH A. 3 https://urok.apkpro.ru
M. bytneposa
Htoro no pazneny 3
Paznes 2. Yriesogopoasbl
bubmmoteka [IOK
2.1 IT — 2
penenabHbIE YIIeBOI0POAbl — alIKaHbI https://urok.apkpro.ru
59 HenpenenbHble yriaeBogOPObl: alIKEHBI, 5 1 bubmuoreka [JOK
' AJIKaIMEHBI, AIKWHBI https://urok.apkpro.ru
2.3 ApomaTuieckue yrieBoaopoabl 2 Bubmmorexa LIOK
' P r S https://urok.apkpro.ru
54 [TpupoHbIE HICTOYHUKH YTIEBOJOPOIOB U 3 bubnmnorexka HOK
' UX rnepepadoTka https://urok.apkpro.ru
Hroro 1o pasnery 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
but6mmoreka [IOK
3.1 C . D 3
HHPTRL. FECHOT https://urok.apkpro.ru
Anpaeruapl. KapOOHOBBIE KHCIIOTHI. but6mmoreka [IOK
3.2 7 1
CrnoxHble 3(hupbl https://urok.apkpro.ru
but6mmoreka [IOK
3.3 v 3
HICBOAR https://urok.apkpro.ru
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Hroro no pazneny

13

Pa3znen 4. A3oTconepxkaimye opraHudecKkue coe{uHeHust

41 AMUHBI. AMUHOKUCIOTHL. benku 3 ﬁgg:;i:iiaag& Ir<0.ru
Hroro mo pazneny 3
Pa3znea S. BbicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ]l’?:tIg:I;I/(l)JTrZIIiaa]r_)Il?p Ir<0.ru
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IHOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KonnuyecTBo Jarta usy4eHus
Ne JacoB
o Tema VDoka JyekTpoHHBIE N (POBLIE 00pa3oBaTelbHbIE
yP 10A 106 pecypebl
) t | ole
& =
IIpeamMer opraHMYeCcKON XUMUH, €€ bubmuorexa HOK
BiHI;KHOBEHHe ABHTIC I 3H(;II6HI/Ie 1 https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
P ac02-efb16fad9fea?backUrl=%2F04%2F10
Teopus cTpoeHUsS OpraHNYECKUX COSTUHEHUI bubmmorexa [IOK
A 1\1/)[ 5 p p I)[K 1 https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-
+ V- DYTIICPOBA, €C OCHOBHHE NONOKCHHA 9dcf-20517ae4b52e?backUrl=%2F04%2F 10
rasonan sosteers Hosenaryp BuGanorera LIOK
(fHCTeMaTH%CKag 0T 'HBHaHLHer }ZESB&HHH 1 https://lesson.edu.ru/lesson/726ee099-e1a9-410f-
P b8be-b4ch589aead1?backUrl=%2F04%2F10
OpI‘aHI/I‘-IeCKI/IX BCUICCTB
A.TIKaHI:I' COCTaB U CTPOCHHUC FOMOHOFHHeCKI/Iﬁ BI/I6J'II/IOT6K3, HOK
. ' p ’ 1 https://lesson.edu.ru/lesson/258ddc06-ec23-473c-
AL b3d7-ed82fcaddd02?backUrl=%2F04%2F10
MertaH 1 3TaH — IPOCTEUIINE IPEACTABUTEIIHN bubmorexa HOK
ATKAHOB p et 1 1 https://lesson.edu.ru/lesson/4da31505-652d-4916-
9e7c-56e88b39bb24?backUrl=%2F04%2F10
bubmuoreka LIOK
AJKEHBI: COCTaB U CTPOCHUE, CBOKCTBA 1 https://lesson.edu.ru/lesson/4038171e-4158-4bd1-
2e98-18dc1cfh9399?backUrl=%2F04%2F10
OTUIIEH U IPOIUIEH — MPOCTEUIIIHE bubmorexa HOK
o TaBI/ITpJ'II/I A P 1 https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-
PeACTaBUTE eHo 840b-70b5e8dh71ae?backUrl=%2F04%2F 10
Ipaktrueckas padora Ne 1. «ITonyueHue bubmuorexa ITOK https://lesson.edu.ru/my-
STUJICHA M U3yUCHHUE €T0 CBOWCTBY 1 school/lesson/53cd2379-2a45-43b1-9f67-
KsanTopuym 7ebcdaf03ce0?backUrl=https://urok.apkpro.ru/
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https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
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token=00d3c187bded0129a346af21affaa6a9e375h
1c38cf3d61632acf9035¢c32a694

Anxanuensl. byranuen-1,3 u metunOyranuen-

bubnnoreka ITOK https://lesson.edu.ru/my-
school/lesson/6df23393-6f08-4b9f-ae01-

9 1,3. [lonmy4eHre CHHTETHYECKOTO KaydyKa U a983b95h854a?backUrl=https://urok.apkpro.ru/

PE3UHBI token=00d3c187hded0129a346af21affaa6a9e375b
1c38cf3d61632acf9035¢32a694

AJKHHBI: COCTaB 1 0COOCHHOCTH CTPOCHHS, bubmmoreka [JOK

10 TOMOJIOTHYECKHH . AlETHICH — https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-
MPOCTEHIIINH MTPEJICTABUTEND AIKHHOB 84b5-009292468356?backUrl=%2F04%2F10
Brruucnenus mo ypaBHEHHUIO XUMUYECKOU bubmorexa HOK

11 KL P https://lesson.edu.ru/lesson/7dada027-8448-418f-
peardi b416-fbaledd4ab6d?backUrl=%62F04%2F10
ApeHsl: OeH30 oiryos. TokcnaHoc bubmmorexa [IOK

12 ai;:' H3OM M TOTYOIL. © OKCHHAROCTE https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-
p aded-c3ddal9feef4?backUrl=%2F04%2F10
r « bubmmoreka LIOK

13 HGE;H;Z;:H ;zﬂjb Z;;;Z;fifiigi’cm https://lesson.edu.ru/lesson/6¢919641-7956-4130-

puHauIexatyx £ p bifd-c7e71db395d7?backUrl=%2F04%2F 10

[IpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB: Bbubmuorexa [JOK

14 MPUPOTHBIN Ta3 ¥ MOMyTHbIE HePTSHBIE rasbl, https://lesson.edu.ru/lesson/99557abe-2221-43e0-
HedTh 97b8-983de535c44d?backUrl=%2F04%2F10
IIpupoaHbIe HCTOYHUKH YIIIEBOLOPOLOB bubmmorexa [IOK

15 Hpop Ii[m Hene a60TKI/I};{e @mﬂ POAOB- https://lesson.edu.ru/lesson/99557a5e-2221-43e0-

poRy Pep ‘ 97b8-983de535c44d?backUrl=%2F04%2F 10

KonTponsHas pabora mo pasze bubmmorexa [IOK

16 «yF;EB;I o OpH» pasaeiy https://lesson.edu.ru/lesson/6abf1680-4eb5-4612-

Aopoa 8ea5-44d63cccf5182backUrl=%62F04%2F 10

IT JIbHBI HOATOMHBIE CIIUPTHI: METAHOI bubmmorexa [IOK

17 I;e:eo Bf) 0: : : . zc DT METAHO https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-
1 OTAHOI. BONIOpOAHAZ CBA3E bf84-c04fad71694f?backUrl=%2F04%2F10

18 MHOTroaToMHBIE CIUPTHI: 3TUIEHIJIMKOIb H Bubmuoreka LHOK

W 1700 (S 05051

https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-
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https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
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a8e5-d12a0bedc826?backUrl=%2F04%2F10

deHon: cTpoeHNe MOJIEKYIbI, (pr3mueckne 1

Bbu6mmoreka IJOK

19 CIMIECKIE CBOHCTBA. IIDHMEHCHIE https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-
- 1P 896e-10a2278b08f1?backUrl=%2F04%2F10
A.HI) CI'uJibI. (I)O MAJIBJACTUA U allCTAJdbACTH, BH6HHOTeKa HOK
20 A e);OH bt QOp JICTHL H atl AACTHAL https://lesson.edu.ru/lesson/8664b319-0ba3-4945-
: b076-ch72e58580902backUrl=%62F04%2F 10
OIHOOCHOBHBIE NPEAEIbHbIE KADOOHOBBIE bubmorexa HOK
21 K::C OTEL: M aBbE H':HHH e CHI; . https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
HIOTRE MYP yrey a3ec-ha0fofe63c0d?backUrl=9%2F04%2F 10
Bubmuoreka ITOK https://lesson.edu.ru/my-
paxtieckas pabota Ne 2. «CroficTsa school/lesson/9834d408-386d-444a-8de3-
22 iTBO o Vi CpH ot ke ‘OT'H» K BAHTODHYM 7efba8b98cdb?backUrl=https://urok.apkpro.ru/
pactBopa yKey 1 pHy token=00d3c187bded0129a346af21affaa6a9e375h
1c38cf3d61632acf9035¢c32a694
CTea NHOBAA U OJICMHOBAs KUCJIOTHI, KaK EHGHHOTeKa HOK
23 be lz S I/IB:ICHH/IX a GOEOBH’X CHCIIOT https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
Pl " P " a0eb-1e59cd5f4d9f2backUrl=92F04%2F 10
MLIJ'Ia KaK COJIX BBICIIIHUX Ka 6OHOBLIX KHUCJIOT BI/I6J'II/IOT6K3. HOK
24 S P ’ https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
tee a0eb-1e59cd5f4d9f2backUrl=962F04%2F 10
CrnoxHble 3QUpPBI KaK MPOU3BOIHBIE bubnuorexa LIOK
25 KapOOHOBBIX KHCIJIOT. | MAPONH3 CIOKHBIX https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
3¢pHUpoB a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
)KI/I bl. TH JIN3, IPUMCHCHHU EI/I6JH/IOTCKa HOK
26 6H0p0;m§f§aﬂ 3; f )KHe oeB © https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
" POIE 3P a0eb-1e59cd5f4d9f2backUrl=%2F04%2F 10
YrineBonbl: cocTaB, KiacCH(pHUKAIIHsL. Bu6nuoreka [JOK
27 BakHeiiiime nmpeacTaBuTeN : TIH0K03a, https://lesson.edu.ru/lesson/709ce43a-deb6-4281-
¢dpykTO3a, caxaposa 963b-01d2e212d4d0?backUrl=%2F04%2F10
K aXMaJl 1 OCJIJI0JIO3a KaK IIPUPOIHBIC BH6HHOTeKa HOK
28 p H PHPOA https://lesson.edu.ru/lesson/709ce43a-deb6-4281-

MOJINMCPBI

963b-01d2e212d4d0?backUrl=%2F04%2F10
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KontponbHas pabota no pazaeny

Bu6nmoreka IJOK

29 «Kucnopoacomepkaliiie opraHndecKie 1 https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-
COCIIMHEHUS» b7c7-ff893919d25a?backUrl=%2F04%2F10
bu6nmoreka [JOK
30 AMWHBI: METUJIAMUH Y aHWINH 1 https://lesson.edu.ru/lesson/0c608a59-4c69-4481-
839e-9205f201b73e?backUrl=%2F04%2F10
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE Bubmuorexa LHOK
31 OpTraHHYECKHE COEAMHEHHS, NX OHOJIOTMIECKOE 1 https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
3Haudenue. [lentuapl ace0-78ecab6009628?backUrl=%2F04%2F10
Benkn kak mpupogHbIE BBICOKOMOJIEKYIISIDHBIE bubmmorexa [IOK
2 | HHCHMP POA YIP 1 https:/lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
A ace0-78eca6009628?backUrl=%2F04%2F10
OCHOBHBIE ITOHATUSA XUMUHU bubmorexa HOK
33 COKOMOIIE SO 1 https://lesson.edu.ru/lesson/45b81dac-acha-440e-
BRICOKOMOTICKYIAPHEIX COCAMHEHHHI 99e3-14c3ba78050a?backUrl=%2F04%2F10
OCHOBHBIE METOIBI CHHTE3A bubmuoreka LIOK
34 BBICOKOMOJICKYJISIPHBIX COEINHEHUIA. 1 https://lesson.edu.ru/lesson/45b81dac-acba-440e-

ITnacTmaccel, Kay4ykH, BOJIOKHA

99e3-14c3ba78050a?backUrl=%2F04%2F10

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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