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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHOoM craHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuona a0 2025 roma» (Pacmopsixenue IlpaBurensctBa 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 ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISETCS HEOThEMIIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYpPhI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHsSD», COJIEpKaHUE M TNOCTPOCHHE KOTOPOro OIPEAEIIEHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJIOCTHOIO MPEJICTABIEHUs 00 OKpYXKAIOIIEM MHUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHA Ha pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOMW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0oO0mIaromiei 10 0ObACHAIOMEH U MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTUYECKUA W MPHUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUIeHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢dunocockux uAeH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKUX MpoOieM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M TMOCTPOEHUS TMpeAMeTa MpeAyCMaTpUBAIOT (QopMUpOBaHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEI0BATENIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJA K ONPEACIICHHUIO LIENIeW HW3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, 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 (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH M CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B MporpaMme 1Mo XUMHUHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30oBaTEILHON OpraHu3alliy, BIAICIONIErO He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3m ¢ ATUM TIpU U3YYEHUH TMpeaMeTa «XUMHS» JTOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSX, CBSI3AHHBIX C BEIIECTBAMHU M UX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padoTKu MHQpOpPMAIIUH,
HEOOXOIUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BOXHOE MECTO B TO3HAHWM XUMHUU, a TakKXKe MJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKA W aHalnu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U TPOBEACHHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIUTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS MNPEAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obnacTi «EcrecTBeHHO-Hay4YHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero ooiiero oopa3zoBanusi, coctapiset 34 yaca: B 10 knacce — 34 gaca (1 ygac
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

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

[IpencraBnenne o Ki1accu(puKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAJIbHBIE Ha3BaHUS
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

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

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. Meran u 3TaH —
OpocTeilline NPEeACTaBUTENN alKaHOB: (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAallMH, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIICH
— TMpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMUYECKHE CBOMCTBA (pEaklUMH THMAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, GuU3NYECKUE M XUMHUYECKHE CBOMCTBa
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTHuyeckas CBsI3b MEXIYy YIVIEBOJOPOJAMH, NPHHAMIEKAIIMMHU K
Pa3JIMYHBIM KJIACCaM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), mnuposu3. I[IpoayKTsl
nepepaboTku He(TH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa PEAKLMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
du3nueckue M XHUMHYECKHME CBOWCTBA (peakUWd C AaKTUBHBIMU METaJIAMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

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

Anmpnerugpl U Kemowuwvl. DopManmpaerui, aUETAIBAECTHUI CTPOCHHE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOThI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaposnus
cJ105kHbIX 3¢upoB. XKupsl. 'uaponns xupos. Ilpumenenue xxupoB. buonoruueckast
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKHE U XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C




runpokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak nNpupojHbie monuMepbl. CTpoeHue Kpaxmalia u
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
MpPOBE/ICHNE, HAONIOJCHHE U OMHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHEeHMs. IlepBruuHas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M HX MpEBpaIlCHUIl:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalus OEIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3aLUU, CPEAHSST MOJIEKYJIApHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
O3HAaKOMJIEHUE C oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCA 4Yepe3 HCIIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-



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

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAIW3, CUHTE3, Kiaccu(ukanus, NepuoOJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

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

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJbI, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepruaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEIHEI'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBiuMBaeT TpPeOOBaHUS K PE3YJIbTaTaM OCBOEHUS
OOyJaroIMMUCs TPOTPaMM CpEIHETo oO0Iero oOpa3oBaHUsS (JTMIHOCTHBIM,
METaNpeAMETHbIM M HpeaMeTHbIM). HayyHo-meTonnyeckoid OCHOBOWM ISt
pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHETO OOIIETro
o0Opa30BaHUsI SIBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJXO0JIOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MpeAMeTa «XUMUS» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE!

O0CO3HaHHE OOYYAIOIMMUCSA POCCHUMCKON Tpa)KAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEIICHUIO;

HaJM4Khe MOTUBALIMH K OOYUEHHUIO;

LEJICHANIPABIICHHOE pPAa3BUTHE BHYTPEHHUX YOEKJIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulii 0a30BOM HAyKH
XUMUWY;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOACTBOBAThCS B CBOEH
JEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIIMMH LEIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTUTaloTCs B
€AMHCTBE YYEOHOW W BOCHHUTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U HJ€alaMi POCCUHUCKOTO TPaXkIaHCKOTO OOIIECTBA, TPUHAITHIMH B
oOliecTBe HOPMaMH U MPaBUJIAMU MOBEACHUSI, CIIOCOOCTBYIOIMMHU IpoLieccaM
CaMOINO3HAHUs, CAMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaroIMXcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(hOpPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHOW W TPAKTUYECKON JeATEeIHLHOCTH
oOy4Jaronuxcs o peaau3aiiui NPUHATHIX B 001ECTBE IIEHHOCTEH, B TOM YUCIE
B YacTH:

1) rpa:KaaHCKOTr0 BOCIIMTAHMSA!

OCO3HaHUS  OOYYAOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TpPaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY H IPABONOPSJIKY;



MPEJCTABICHUS] O COIMAJIbHBIX HOPMAaX U MpaBUIaX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON IEATEILHOCTH NpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMUMATh M NMPUHUMATH MOTHUBBI, HAMEPECHUS, JOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCTTUTAHUSA .

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHHSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUECKOTO
NPUMEHEHUS! XUMUHU, OCO3HAHMS TOTO, YTO JOCTUKEHUS HAYKU €CTh Pe3yJbTar
JUIMTENIbHBIX ~HAOMIOACHUM, KpPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX IOHWCKOB,
MMOCTOSIHHOTO TPy/a YUYEHBIX U PAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B MOJYYECHHH U MOCIEAYIOIIEM
aHanuze  uHbOpPMAUM O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOMU
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTYyalldd, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSAMH, U IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPHILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHMUE TOCIEACTBUNA ITHX
MOCTYTIKOB;

4) gpopmMupoBaHNs KYJbTYPbI 310POBbS:

NOHUMAaHUSl IIEHHOCTEW 370pOoBOro u 0Oe3omacHoro obpasza KU3HH,
HE0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOJIroicHUsl MpaBwil 0€30MacHOr0 OOpalleHusi ¢ BEIIECTBAMHU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIHLHOCTH,

MMOHMMAHUSl [IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acCHOr0 TOBEJCHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ymoTpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHUS );

5) Tpy10BOro BOCIMTAHMS:



KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  y4eOHO-HCCIICOBATEIHCKOMN
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUYECKOW U JAPYIMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PpEIICHUM MPAKTUYECKUX 3a]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3YYCHHUIO MPOQecCHuil pa3IuvyHOro pojaa, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHS K Tpydy, JIOASIM Tpyla H pe3ylbTataM TpPYJIOBOU
NEATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWMBHUAYAIbHOW TpaeKTOpUU
oOpazoBaHus, Oyayiier npodeccun U peanusalud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 1€JI€CO00PA3HOT0 OTHOIIEHUS K MPUPOJIE, KAaK UCTOYHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJI00ATBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUSA
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOW CPEIBI;

OCO3HaHMSI HEOOXOIUMOCTH HCMOJB30BAHUS JOCTIKCHUN XUMUHU IS
pelieHust BOMPOCOB PallMOHAIBHOTO MPUPOOTIOJIb30BAHMUS;

AKTUBHOTO HEINPHUATHS JICMCTBUM, IPUHOCAIIMX BpPEH OKPYKaKOIIECH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIIATh UX;

HaJlMYus Pa3BUTOTO  HSKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPBhl, OMNbITA JACSITEIBHOCTH HSKOJOTHYECKOW HANpPaBJIEHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMHU B NIO3HABATEIBbHOM, KOMMYHUKATUBHOM U COLIMATIbHOM
IIPAKTUKE, CIOCOOHOCTH W YMEHHUSA AaKTUBHO TMPOTUBOCTOSITH HWJCOJIOTHH
xemodoouu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTHKH;

MOHUMAaHUS CHeNMUUKN XUMUW KaK HayKd, OCO3HAHHS €€ pOJu B
dbopMUPOBAHUU PALMOHATIBEHOIO HAYYHOT'O MBIIICHUS, CO3/IaHUM IIEJIOCTHOTO
npeACcTaBiIeHUs] 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOILI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHUS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHHU IS COBPEMEHHOMN
UMBWIN3alUA: B €€ T'YMaHUCTUYECKOW HANpPABICHHOCTH W BAXKHOW POJIA B
CO3JJaHMM HOBOW 0a3bl MaTepUaNbHOW KYJIbTYpbI, PEUIEHUU TIJI00ATbHBIX



po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOU, IHEPTETUUECKOM,
MUIIEBOM M  HSKOJIOTMYECKOM OE€30MaCHOCTH, B Pa3BUTHH  MEIUIMHBI,
00ecreyeHn YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: ITOHUMAaHHUS CYIIHOCTA METOJ0B
MMO3HAHUS, HWCIOJB3YEMBIX B  E€CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHalM3a U OOBICHEHHS SIBJICHHI
OKPYKAIOLIEr0 MHpPa M TMPOUCXOASIINX B HEM W3MEHEHUW, YMEHUS J€NIaTh
000CHOBaHHBIE 3aKJIIOUCHHUSI HAa OCHOBE HAay4YHBIX (AKTOB M HMEIOIIUXCS
JAHHBIX C LIEJIBIO MOJIYYEHHS JOCTOBEPHBIX BHIBOJOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3OBaHUIO U
caMOoOOpa30BaHNIO, K AKTUBHOMY MOJYYCHUIO HOBBIX 3HAHWM MO XUMHUU B
COOTBETCTBHHM C >KM3HCHHBIMHU OTPEOHOCTAMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3luyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3yjabTaTbl OCBOCHMSI YYEOHOro MpeaMera «XUMUs»
Ha YpPOBHE CpeJIHEro oOuiero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHMS ~ MHUPOBO33PEHUA  00yYaroLIUXcCs
MEKIUCLIUTUTMHAPHBIE (MEXIpEeIMETHBIE) oOLIEeHayYHbIE ITOHSATHS,
OTpa)karolllMe IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CHEUUPUKY METOJIOB
MO3HAHMsSI, MCIOJIb3yEMbIX B €CTECTBEHHBIX HaykKax (Marepus, BEIIECTBO,
SHEprusi, SBJICHHE, IMPOLECC, CUCTeMa, HAay4HbIH (PaKT, MPUHLMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENUCTBHUS (mo3HaBaTeIbHBIE,
KOMMYHHMKAaTHUBHbIE, PEryJIATUBHbBIE), oOecreynBaroue (GopMUPOBaHUE
(YHKIIMOHAJIBLHONU T'PAaMOTHOCTH U COLIMAIbHOM KOMITETEHIIUN 00YyYaroInXcs;

CIIOCOOHOCTH oOy4Jaronmxcs UCITI0JIb30BaTh OCBOCHHbIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHMS U  YHHBEPCAIbHbIC
y4eOHbIE ICVCTBUS B TIO3HABATEIILHON U COIIMAILHON TIPAKTUKE.

MeranpeaMeTHbIe pe3yibTaThl OTPAXKAKOT OBJIAJECHHUE YHUBEPCAJIbHBIMU
y4eOHbIMU  TI03HABATEIbHBIMA, KOMMYHUKATUBHBIMU M  PETYJISTUBHBIMU
JIEUCTBUSIMH.



OBiageHue  YHUBEPCAJbHBIMH  Y4YeOHBIMH  TO3HABATEJILHBIMU
AedCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  IMPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh e JEATeIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUH HUX
JOCTU)KECHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTABJICHHBIMHU
LEIAMU;

MCII0JIb30BaTh NP OCBOCHUHU 3HAHWI MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICTISATh XapaKTepHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE MTOHATHS AJ1s1 OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM ISl KiIacCH(UKAIMK BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY HW3YYaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTHYECKHE PpaACCYXKJICHUA (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIFOUCHUS,

MPUMEHATh B MPOIECCE  TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBaTh  MOJCIBHBIC
NPEJICTABICHUS] — XMMHWYECKUM 3HaK (CHUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHYCCKOW PpEAKIMH — TMPH PEIICHUH Y4eOHBIX
MO3HABATENbHBIX W MPAKTUYECKUX 3aj]ay, MPUMEHSITh Ha3BaHHBIC MOJCIIHHBIC
MIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEILIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHM METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XMMUYECKUX
pEeaKLHnii;

dbopmynupoBaTh 1€MW 3aJayd  MCCJEAOBAHHUSA, HCIIOJIb30BaTh
MMOCTAaBJICHHBIE M CAMOCTOSITENIHHO CHOPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JIsI (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIQJIETh HAaBBIKAMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M TMPOBEACHUS
VYCHHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUSA HaOMIOAaTh 3a
XOJIOM TPOIECCa, CAaMOCTOSITEIbHO IPOTHO3UPOBATH €ro  pe3yibTarT,
dbopmynupoBath 0000IIEHNS ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTHU
pPe3yJbTAaTOB UCCIICIOBAHUS, COCTABIISATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHON
pabore;



NpUOOpETaTh OMBIT YUYEHUYECKOW MCCIEAOBATEIbCKOM M MPOEKTHOU
JESITeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEUICHUSA MPAKTUYECKUX 3a1ay, NPUMEHEHUIO Pa3IUYHbIX
METOAO0B NTO3HAHMSI.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATHCS B PAa3IMYHBIX MCTOYHHMKAX HHPOpMaAuu (HAy4dHO-
nomyJsipHasi JIdTepaTypa XMMHUYECKOTO COJEp>KaHUs, CIpPaBOYHbBIE MOCOOUS,
pecypcbl MHTepHeTa), aHAIM3UpOBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popm
pEACTaBIICHUS, KPpUTUYECKM  OLEHUBAaTb €€  JIOCTOBEPHOCTh  H
HEMIPOTHUBOPEYNBOCTH;

(opMyIHpPOBATH 3aIIPOCHI U IPUMEHSThH PA3IUUYHbIE METObI IIPU MTOUCKE U
orOope wuHpoOpMalMu, HEOOXOAMMOM JJii BBINOJHEHUS YYEOHBIX 3a1au
OIPEACIIEHHOTO THUIIA;

MpUOOpeTaTh ONBIT UCHOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MpPEICTaBICHUS
uHpopmaIuu (cxeMol, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAYUYHBIM S3bIK B KAauecTBE CpEACTBA IMpU padboTe ¢
XUMUYECKON HH(OpManuen: NPUMEHITh MEXKIpPEAMETHbIE ((puU3nUecKue u
MaTeMaTU4ecKhe) 3HaKu W CHMBOJIbI,  (opmyisl, abOpeBUATypHl,
HOMEHKJIATYpYy;

UCIOJb30BaTh M IPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJIJHOCTH.

OByajieHUe YHHBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eCTBUSIMU:

3a/1laBaTh BOMPOCHI MO CYIIECTBY OOCYX AaeMOW TeMbl B XOJle Auanora
W/WIA TUCKYCCHM, BBICKA3bIBaTh WJIEH, (OPMYJIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOU JI€ATEIbHOCTH,
MOJIYYCHHBIX CAaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHKAaMHU MpHU
BBINIOJIHEHUA XMMHUYECKOTO JKCIEPUMEHTAa, MPAKTUYECKONM padoThl 1O
HCCJIEIOBAaHHUIO CBOMCTB M3Y4YaeMbIX BEILIECTB, peau3alui Y4eOHOro MpoeKTa u
(opMyIUpPOBATH BBIBOJIBI [0 pE3yJIbTaTaM MPOBEAEHHBIX MCCIIEIOBAaHUMN MyTEM
COTJIACOBAHMSI MTO3UIINH B X0J1€ 0OCYXICHUS U 0OMEHAa MHEHUSIMH.

OByajieHUe YHMBEPCAJbLHBIMM PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIPHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO ITO3HABATENIbHYIO
NEeSATENbHOCTh, ONpeAeNsis €€ LEeNH W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeJjlaraéMblii alroOpuT™M JEHCTBUIN TNpHU
BBITIOJIHEHUM YYE€OHBIX M HCCIEAOBAaTeNIbCKUX 3aad, BbIOMpaTh Haubosee



s deKkTuBHBIN cOcO0 UX pemieHus C y4€TOM TMOJTYYCHHs HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENIbHOCTH HAa  OCHOBE
camMoaHaJIu3a ¥ CaMOOICHKH.

IHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuMHS
OTpaXaloT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUNA O XHUMHUYECKOW COCTaBISAIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IO3HAHUU SIBICHUU
npupoabl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKUIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW [JIsl PEIICHUs MPAKTHYECKUX
3a/la4 U DKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIQJCHUE CUCTEMOM XMMHMYECKUX 3HAaHHW, KOTOpas  BKJIFOYACT:
OCHOBOIOJIAraluue MOHATHS (XMUMHUYECKUH DJIEMEHT, aTOM, 3JIEKTPOHHAas
o0oloYKka aTroma, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTass U COKpalléHHas),
MOJIb, MOJSIpHas  Macca, MOJIApHBIA  OOBEM,  YIJIEpOAHBIA  CKEJET,
byHKIIMOHATIBHAS TPyNIa, pajuKal, HU30MEpHsi, U30MEphbl, TOMOJOTUYECKHIA
psn, TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOA M a30TCOJAEP)KAILIME COEOUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMUS);
TEOPUU U 3aKOHBI (TEOpHsI CTPOEHHUS OpraHndeckux Beuiects A. M. byTtieposa,
3aKOH COXPAHEHHS MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUA, JeXKallhe B OCHOBE IOHMMAaHMS
OPUYUHHOCTH M CHUCTEMHOCTH XHMMHUYECKUX SIBJIE€HUH, (DaKTOIOTHYECKHUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCHOJIb30BAHUU
BXHEUIINX OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEeIbHOCTH
YEJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC MPU3HAKU TIOHSTHH,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIIONb30BATh COOTBETCTBYIOIIHUE MOHSATHUS
IIPU ONKMCAHUU COCTaBa, CTPOEHUS U MIPEBPAILICHU OPraHUYeCKUX COeTMHEHU;

c(OpPMUPOBAHHOCTh YMEHUI HCNOIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAILEHHOIN)
GopMyN OpPraHUYECKHMX BEIIECTB M YypPAaBHEHWH XHUMUYECKUX pPEaKIuil,



M3TOTaBIMBATh MOJIEITH MOJICKYJl OPTaHUYECKHUX BEIIECTB JJIS WILTIOCTPAIIUN HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAJIICKHOCTb N3YYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynne coeAuHeHui (YrJIeBOJOPObI, KHCIOPOA U a30TCOAepkKallne
COCIMHEHMUSI, BBICOKOMOJICKYJISIPHBIC COCIMHCHWS), JdaBaTh MM Ha3BaHUS IIO0
cucrematudeckord HoMeHkiarype (IUPAC), a Takxe mpuBOAUTh TPUBHAIBHBIC
Ha3BaHUSl OTJEIBHBIX OPraHUYECKUX BELIECTB (ITWJICH, MPOIMUIICH, alleTUJICH,
ATUJICHTJIUKOb, TTULEPUH, (heHou, popManbaeru, aueTaiblaerul, MypaBbuHas
KHCIIOTa, YKCYyCHasi KHCJOTa, OJIEMHOBAas KHCJIOTa, CTEApUHOBAs KHCIIOTA,
[II0K03a, (PPYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c(hOpPMHUPOBAHHOCT, YMEHHMSI OMNPENENsATh BUIbI XUMHUYECKON CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHHS TPUMEHSATH IOJIOKCHHUS TEOPHUH CTPOCHHS
opranuveckux BemectB A. M. byrtnepoBa myis OOBSACHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS, 3aKOH COXPAHCHHS MAaCChI
BEIIECTB;

chOpMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
Gu3MYeCKue U XMMHUYECKUE CBOMCTBA THITMYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OPTaHWUYECKUX BEIIECTB (METaH, 3TaH, TWICH, NPOIUJICH, alleTHJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H301, METaHOJ, TAHOJI, YTUICHTIMKOJb,
TJIAIEepYH, (GEHOJI, alleTalbIeTH ], MypaBbUHAS U YKCYyCHasi KUCIOTHI, TIFOKO03a,
Kpaxmayi,  I[eJUTI0JI03a,  aMUHOYKCYCHasi  KHCIOTa),  WLIIOCTPUPOBATH
TCHETHYECKYI0 CBSI3b  MEXKIYy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKITNI C HCIIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepU30BaTh HUCTOYHUKHU
yIIEBOAOPOJIHOTO ChIpbsl (HEe(DTh, TPUPOIHBIA Ta3, yrojib), CIHOCOOBI HX
nepepaboOTKU U MIPAKTUIECKOE IPUMEHEHHE MMPOIYKTOB IepepaboTKH;

c(OPMHPOBAHHOCT, YMEHHH IPOBOJHWTH BBIYUCICHHUS TI0 XUMHUYCCKUM
ypaBHEHUSAM (MacChl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIIESCTBA WIIA TIPOAYKTa
pEaKIMK IO W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOTHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKITUN);

c(hOpPMHUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOTO TIO3HAHUS, UCIIOIB3YEMbIX B XMMUH TTPH W3YUCHUU BEIICCTB
U XAUMHYECKUX  sBJIICHWA  (HAONMIONEHHWE, UW3MEpPEeHHE, IKCIICPUMEHT,
MOJICIUPOBAHUE), WCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKWE 3HAHUSA IS
MPUHATUS PENICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBS3aHHBIX C
BEILIECTBAMHU U UX IPUMEHEHHUEM;



chOpPMUPOBAHHOCTh ~YMEHMH  COONIONATh  MpaBuUja  MOJB30BAaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYJOBAaHUEM, a TaKXKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATh M BBHIMOJIHATH XUMHUYECKUHN
AKCIIEPUMEHT (IIPEBPAILICHUsS] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYCHHE OTWIEHAa M U3YYEHHUE €ro CBOMCTB, KauyeCTBEHHBIC pPEAKIUU
OpraHUYeCKUX BEIIECTB, JEHATypalusi OEJIKOB MpU HarpeBaHUU, I[BETHHIC
peakiuu OEKOB) B COOTBETCTBUM C MpaBWJIAMH TEXHUKH O€30MacHOCTU IMPHU
oOpalieHn C BeleCTBAMH M J1a00paTOpHBIM OOOPYJOBAaHUEM, MPEACTABISATH
pe3ynbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (OpMYyJIUPOBaTh BBIBOJBI HAa OCHOBE 3THUX
pE3yNbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaLMIO, TMOIy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, IHTEpHET 1 Apyrux);

cOPMUPOBAHHOCTh ~YMEHUH  COONIOJaTh MpaBUiia  HKOJIOTUYECKU
1€JIECO00PA3HOrO TMOBEACHUSI B OBITY U TPYHOBOM [EATENBHOCTH B IIEJIAX
COXpaHEHUsI CBOErO 3J0POBbS M OKpYKAarOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMAaCHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MbI ONPEIETEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoOb
YMEHBUIEHUSI W NPEIOTBPAIICHHUS MX BPEJHOTO BO3JACHCTBHUS HA OPraHu3M
YEJIOBEKa;

JUTs1 OOYYarOIIMXCSA C OTPAHUYEHHBIMU BO3MOYXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IMO3HAHMS BEUIECTB U
XUMHUYECCKUX SIBICHUM;

JUIA CIenbIX W CIa0OBUASAIIMX OOYy4YarolIUMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpalins ngna  3anucu
XUMUYECKUX HOpMyII.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJTACC
N HanmenoBann KoumnuecTBo yacos DJIeKTPOHHbIE
°
/ € pa3esioB U (un¢posbie)
n Bcer KonTpoa
Tem ce oHTpoabHbl  IIpakTHyeck 0BpazoBaTeIbH
I
nporpaMMEI 0 e padoThl ue padoTsbl bIe pecypesI

Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHUH

[Ipenmer 3 Poccuiickas

11 .
OpraHHYeCKOM AIIEKTPOHHAs




XUMHH. mkoja Pexum
Teopus JocTyna:
CTpOEHUS https://resh.edu.
OpraHuYeCKuX ru/ Iog in
COeIMHEHU A.
M. bytieposa
Wroro mo pazneny 3
Pasznesa 2. YriieBoaopoanbl
Pocculickas
QJICKTPOHHAaA
[penenbHbIe KoJjia Pexxum
2.1 YTJI€BOI0POIbI 2 nocTyna:
- IKaHm https://resh.edu.
ru/login
Poccuiickas
Henpenensnusie JJICKTPOHHAA
YIII€BOIOPOIBI mkona Pexum
2.2 . QJIKCHEI, 6 focTyIa:
AIKSJIACHEL, https://resh.edu.
AJIKUHBI )
ru/login
Pocculickas
AIEKTPOHHAA
ApomaTndecku mkona Pexum
23 e 2 JOCTYyTIA:
YTTICBOMIOPO/IAT https://resh.edu.
ru/login
Poccuiickas
IIpupoausie 3JICKTPOHHAs
UCTOYHUKHI 1mKoJja Pexum
2.4 YIIIEBOIOPOIO 3 nocTyna:
B X https://resh.edu.
nepepaboTka :
ru/login
Hroro no pazneny 13



https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login
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https://resh.edu.ru/login
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Pasznea 3. Kuciiopoacoaepxamme oprannyecKkue coeiuHeHus

Poccuiickas
DJIEKTPOHHAs
C mKoJia Pexnm
31 ITUPTHIL 3 ‘
denon Jocryna:
https://resh.edu.
ru/login
Pocculickas
Anbaerunsl. 3JICKTPOHHAA
KapGoHnoBbie mKoja Pexum
3.2 KHUCJIOTHI. 7 1 focTyIa:
Sgg}i‘lﬂ’le https://resh.edu.
ru/login
Poccuiickas
JJIEKTPOHHAas
KoJjia Pexxum
3.3 VYrieBonsl 3 1 noCTyMa:
https://resh.edu.
ru/login
Hroro no paszneny 13
Pasnen 4. A3oTcoaepskamme opraHudeckne coelMHeHus1
Poccuiickas
DJIEKTPOHHAs
AMUHEL. mkoyga Pexum
4.1 AMHUHOKHUCIIOT 3 JOCTYyIIA:
bl. benku https://resh.edu.
ru/login
Hroro o pasneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS
IInacTmacchl. Poccmtickas
51 KayquH. 2 OJICKTPOHHAsA
BosgokHa mkojia  Pexum

A0CTYyIIa:



https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login

https://resh.edu.

ru/login
Uroro mo pazneny 2
OBIIEE
KOJIMYECTBO
34 2 2
YACOB I10
I[TPOTPAMME
IHOYPOUYHOE IINTAHUPOBAHHUE
10 KITACC
Ne ara 1o ara
Tema ypoka A A
n/n IIaHy paxr.
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHM

1 IIpenmeT opraHndecKOi XMMUH, €€ BOSBHUKHOBEHUE, 07.09
pa3BUTHE U 3HAUYCHUE '

5 Teopus cTpoeHHs OpraHMYeCKUX coequHeHn A. M. 14.09
bytnepoBa, €€ OCHOBHBIE MTOJIOKEHHUS '
[IpencraBnenue o kaccuPUKAUN OPraHUYECKUX

3 BenlecTB. Homenknarypa (cucremaruyeckas) u 21.09
TPUBUAJIbHBIE HA3BAaHUS OPTaHUYECKUX BEILIECTB

Paznes 2. Yraesogopoasl

4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUH psif 28.09

) MeraH 1 3TaH — MPOCTEUIINE ITPEACTABUTENN AJIKAHOB 05.10

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 12.10

7 OTHJIEH U NPONUIIEH — MIPOCTENIINE TPEICTaBUTENN 10.10
AJIKEHOB '

8 [Ipaktuueckas padota Ne 1. «llomyuenue sTuineHa u 26.10
M3y4EHHE ET0 CBOUCTBY '

9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 09.11
[losnydyeHne CHHTETUUECKOTO KayuyKa 1 PE3UHBI '
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,

10 TOMOJIOTHUECKUN psijl. ALETHIIEH — IpOCTeHIni 16.11
MPEJICTaBUTENb aJTKUHOB

11 Brluncnenus o ypaBHEHHUIO XUMUUECKOU PEaKLUU 23.11

12 ApeHbl: 6eH301 1 TOIY0J. TOKCHYHOCTh apeHOB 30.11



https://resh.edu.ru/login
https://resh.edu.ru/login

I'eneTnueckas cBA3b YIrJII€BOAOPOAOB, IPpUHAMJICKAIIUX K

13 07.12
pa3IMYHbIM KJ1accaM
[TpupoaHbIe HICTOYHUKH YTIIEBOJAOPOIOB: MPUPOAHBIHN T'a3

14 U TIONyTHBIE He(PTAHBIC Ta3bl, HEYTh U IPOAYKTHI €& 14.12
nepepadoTKu
[IpupoaHbIE UCTOYHUKH YTIIEBOJIOPOIOB: IPUPOIHBIN a3

15 Y TIONyTHBIE HEPTAHBIC Ta3bl, HEPTH U MPOAYKTHI €€ 21.12
nepepadoTKu

16 KoHTposbHast paboTa 1mo pazaeny «YriaeBoaopOoIb» 28.12

Pa3nen 3. Kuciiopoacoaep:kamue opraHu4eckue coeJUHeHHs

17 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHO. 11.01
Bonoponnas cBsizb '

18 MHOroaToMHbIE CITUPTHI: ITUIICHTIIUKOIb U TIULIEPUH 18.01

19 DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE K XUMHUICCKHE 25,01
CBOMCTBA, NPUMEHEHHUE '

20 Anpaeruapl: GopManbaeTy U alleTalnbAeru. AIICTOH 01.02

21 OaHOOCHOBHBIE MpefieNibHbIE KAPOOHOBBIE KHCIOTHI: 03.02
MypaBbUHAs U YKCYCHAs '

29 [Ipaktrueckas padota Ne 2. «CBoiicTBa pacTBOpa 08.02
YKCYCHOM KHCIIOTBI» '

23 CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTaBUTEIH 15.02
BBICIIINX KapOOHOBBIX KHCIOT '

24 Mputa Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT, UX 22 02
MOIOIIIee EHCTBHE '

25 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT. 29 02
['unponu3 cioxHbIX 3(HUPOB '
Kupsl: ruaponus, npuMeHeHue, OMoIoTuYecKas pob

26 07.03
KUPOB

97 YrneBonpl: cocTaB, kinaccudukaius. Bakuerimme 14.03
MpEeJICTaBUTENH: TIII0K03a, (PpyKTO3a, caxapo3a '

28 Kpaxmai u nenirono3a kak NpupoJHbIe TOTUMEPDI 28.03

29 KoHnTtponbHas paboTa mo pa3aeny 04.04
«Kucnopoaconepxaiiye opraHMue€CKUe COeTUHEHUS» '

Pa3znen 4. A3oTcoaepskaniue oOpraHnyeckue coeIuHeHus
30 AMMHBI: METHJIAMUH U aHUJIMH 11.04
31 AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHnYeCcKre 18.04

COEIMHEHM, NX OMoJiorndeckoe 3HaueHue. Ilentuant




benkn xak IIPUPOJHBIC BEICOKOMOJICKYJIAPHBIC

32 25.04
COEIUHEHUS
Pa3zneu 5. BbicokoMoJieKy/JIsIpHbIE COeINHEHUSA
OCHOBHBIG IIOHATHUA XUMHUU BbICOKOMOJICKyJISIprIX
33 . 16.05
COCINHCHUHN
34 OCHOBHBIE METOJIbI CHHTE3a BBHICOKOMOJICKYJIIPHBIX 23.05

COC,I[HHCHPIFI. HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHaA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
1. Xumus, 10 knace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 001IeCTBO

«HSI{&TGHBCTBO «HpOCBGHIeHI/IC»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. www.school-collection.edu.ru- Kosekiust eIuHbIX TUPPOBBIX 00pa30BaTEIbHBIX
pecypcoB

2. http://himege.ru sTo 06pa3oBaTeabHBII TOPTAT AJSI MTOArOTOBKH K EI'D 1Mo XuMuu.
Teopus, BUieoypoku, cripaBouHasi nHbopmarus, u3mMmenenust B EI'D, Tectol

3. http://www.ctege.info/himiya-teoriya-ege/ moaroroska k EI'D mo XuMuu, Teopws,
TECTBI C OTBETAMU

4. http://lwww.uchportal.ru/load/242 yuurtensckuii moptan ajast moaroroske k EI'D

5. https://edu.skysmart.ru/ -uaTepakTuBHas pabovasi TETPAIb.
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