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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpEAHEro o0mero oo0pa3oBaHUs
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), npencraBieHHbIXx B DenepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUSL O0YUYaIOIIMXCA CPEeACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM 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, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHUsl CPEICTBAMU Y4EOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1ened W MPUHLMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIIMOHATIBHOTO HAYYHOTO MBIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



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,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIAMU CPEOHEr0 OOLIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUS B JKU3Hb COLMYMA, MPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKHU: CUCTEMaA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAaHUM Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O CTpoeHuu BemlecTB. CBefeHHs 00 H3y4yaeMBIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBS3M, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHe (YHKIMI 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEPHOCTSX IIpOoTeKaHus nomnosHsercs B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXEHHSI K IIPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ JUId IIONOJIHEHHs 3HaHWM, pENICHUS HWHTEIUIEKTYalbHBIX |
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: MaTepualbHOE €IMHCTBO HEOPIaHHMYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEUIEHUHU 3KOJOTMUECKUX Ipodiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4Jarommxcss MPUHATbIE MNPOrpPaMMOM IO XUMHUU TMOJXOIbl K OINPEAEICHHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUSI OTbITA MPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKHU 1ieJied HW3y4YeHHUs IMpelMeTa HarpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKHM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



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

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HAaHUH KaKk BaKHEHIIEH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ aTum, conepxkaTesbHas XapaKTepUCTUKA 1IeJiel U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHus OOy4YEeHUs, OPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO 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 Cc ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeSATEeITLHOCTH: PEIIeHus MpobJieM, MOorcKa, aHaIu3a U 00padoTKu MH(POPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TO3HAHWM XUMHUU, a TakKXKe MJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPELLY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIsA IMOMCKAa U aHalu3a Y4eOHOW |
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIUTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIOTIONB30BaHUS, TIOTIOTHEHUSI SHEPTETHUYECKUX PECYPCOB H
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, 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 XUMHUECKUMU SIBICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, coctabisieT 68 vacoB: B 10 kiacce — 34 yaca (1
gac B HEJIEIIO0)



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUK

[Ipenmer opraHMyecKkOM XWMHUU: €€ BO3HUKHOBEHWE, PAa3BUTHUE M 3HAUYECHUE B IIOJYYCHUH HOBBIX BEIIECTB U
MarepuasioB. Teopus cTpoeHUs: opraHndyeckux coenuHeHud A. M. bytiiepoBa, €€ ocHOBHBIE MOJIOKEHUA. CTPYKTypHBIE
dbopmysbl OopraHuueckux BemecTB. ['omomnorus, wuzoMmepus. XHUMHUECKash CBSI3b B OPraHUYECKUX COCAMHEHHUSX —
OJIMHAPHBIEC U KPaTHBIEC CBS3H.

[IpencraBienre o KiaccupuKalMd OPraHMYECKUX BemiecTB. HomeHkiatypa OpraHUYecKuX COEIUHEHUMN
(cucTeMatnueckas) U TPUBHAIbHBIC HA3BaHUS BAXKHEHIITUX MPEJICTABUTEIEH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/bl U3YyUEHHUS BEIICCTB UM UX MPEBPAICHUI: 0O3HAKOMJIEHHE C 00pa3liaMu OpraHuYeCKUX
BEIIECTB U MaTepuajlaMu Ha UX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAOIIOJACHUE M OIMHUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTraHUYECKUX BEIISCTB MPH HarpeBaHuu (TJIaBjeHUE, OOyriIMBaHUE U
TOpEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHMU psAd. MeTaH M 3TaH — NPOCTEHIINE MPEICTABUTEIN AJIKAHOB:
bu3nUecKkue M XUMHUYECKHE CBOMCTBA (peakuuu 3aMelIeHUsT W TOPEeHHs), HaXOXJACHUE B MPUPOJE, IMOIyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUHN psAl. DTHIEH U NPOMUIEH — MPOCTEUIINE MPEICTABUTEIIN AJIKEHOB:
dbuznyeckue M XUMUYECKHE CBOMCTBa (peakiuu TUJIPUPOBAHUS, TaJOTEHUPOBAHMS, THUApaTallid, OKHUCICHUS U
MOJIMMEPU3ALINN ), TOTYyYCHUE U TPUMEHECHHUE.

Ankanuensl: OyramueH-1,3 u wmetwnOyraauwes-1,3: cTpoeHue, BaKHEHIIME XWMUYECKHE CBOWMCTBA (peaKius
nonumepusanun). [loydeHrne CHHTETUYECKOTO KaydyKa U Pe3UHBI.



AJKHHBI: COCTaB UM OCOOEHHOCTH CTPOCHHS, FOMOJIOTMUECKHH psAl. AUETWIEH — MPOCTEUINHA MpEeACTaBUTENb
aJIKUHOB: COCTaB, CTpOeHHE, (U3MUecKue M XMMHYECKHE CBOWCTBA (pEakiuu THAPUPOBAHUS, TaJIOTCHUPOBAHMUS,
TUApaTalry, TOPEHUs), NOJyYEHUE U TPUMEHEHUE.

Apensl. ben3on: cocTtaB, CTpoeHHE, (PU3NYECKME M XUMHUYECKHE CBOWCTBA (peaklM{ TaJlOTEHUPOBAHUS U
HUTPOBAaHUS), MOJIyU€HUE U MPUMEHEHHUE. 10ay0n: cocmas, cmpoenue, uauyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), nojyuyenue u npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKas CBSA3b MEXIY
YTJIEBOIOPOAAMH, IPUHAUIEKAIIMME K PA3JIMYHBIM KJIACCaM.

[TpuponHble HMCTOYHMKHM yrieBoaoponoB. [lpupoanslii ra3 u mnonyTtHele HeTsHble Tra3bl. Hedpts u  eé
npoucxoxaeHue. CrnocoObl mepepadOTKU HEPTH: NEPEroHKa, KPEeKUHI (TEpMUYECKUM, KAaTaJTUTHUUECKUN), MUPOIIM3.
[TpoaykTsl mepepabOTKU HEPTHU, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHbIN yrojip W MpOIYKTHI €T0
nepepadoTKu.

DKCIEpUMEHTAIbHBIE METOJIbl M3yYEHHs BEIIECTB M HMX NPEBPALICHUN: O3HAKOMJIEHHME C 0Opa3lamu IuiacTMacc,
KaydykoB M  pe3uHbl, kojulekiuuu «Heptsb» u  «Yroib», MOIEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U
rajJOreHONPOU3BOIHBIX, IPOBEACHUE NPAKTUYECKON PabOThI: MOJyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluncnenuss mo ypaBHEHMIO XMMHUYECKOM peakluuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WU
MPOJYKTa PEaKMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM IPOTYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4eckue coeJMHeHUs

[TpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOI U 3TAaHOJ: CTpOeHue, (U3NUECKHEe U XMMHUUECKHE CBOMCTBA (peakUuu
C AKTUBHBIMH METaJJIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE), MpUMEHEHHe. BoIopoaHbie CBSI3M MEXAYy MOJIEKyJaMu
cnupToB. JIeNCTBHE METAHOJA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoroaromMHble CHHUPTHL. IDTHIEHIVIMKOAb W TJMIEPUH: CTPOCHUE, (U3NYECKHEe M XHMHUYECKHUE CBOMCTBA
(B3aMMOJEHCTBHAE CO IIEJOYHBIMM METAUIAMHM, KAayeCTBEHHAs pEAaKUWs Ha MHOTOaTOMHbIE CHUpThI). JlelicTBue Ha
opraHusM 4enoseka. [I[pumenenne rmmuepuHa U STUIECHTJIMKOIIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKHe U XUMUYECKHUe cBoMcTBA. TokcnyHOCTh deHona. [Ipumenenue denona.

Anpaerunpl U kemonsvl. @opManbIerul, aleTaIbIEIU]l: CTPOEHUE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (peaklnu
OKHUCJIEHUS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHbBIE PEAKLINN ), IOJyUYEHHUE U IPUMEHEHUE.



OMHOOCHOBHBIE TPECIbHBIE KAPOOHOBBIE KUCIOTH. MypaBpuHAs U YKCYCHasl KHCIOTBI: CTpOCHHUE, (pU3nuecKue M
XMMHYECKHE CBOMCTBa (CBOICTBa, 0OOIIME IS KiIacca KUCJIOT, peakuus dTepuuKainu), MOIydeHHEe W NpPUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIJIOTHI KaK MPEACTABUTEIM BBICHIMX KapOOHOBBIX KHCIOT. MbUIa KakK COJHM BBICIIHX
KapOOHOBBIX KUCIJIOT, UX MOOLEE IEHCTBUE.

CrnoxHble 3(pupbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. I'maponu3 cnoxsbx 3¢gupoB. XKXupsl. 'naponns xupos.
[Ipumenenue xKupoB. bruonornueckas poJb JKUPOB.

YrneBonapl: cocTaB, Kiaccuukamus yrieBojoB (MOHO-, JOU- W Toiducaxapuiabl). [7oko3a — mpocTermmit
MOHOCAXapua: OCOOEHHOCTU CTPOEHHUS MOJEKYJbl, (U3MUEeCKMe W XMMHYECKHE CBOMICTBa (B3aUMOJECHCTBUE C
ruapokcuiom Meau(ll), okucnenne aMmmuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpoKeHUEe TIIOKO3bI),
HaX0XJIEHUE B IPUPOJIe, IPUMEHEHHE, Ononorudeckas poib. @orocunre3. @pyKTo3a Kak U30Mep TITIOKO3bI.

Kpaxman u nesmtono3a Kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalia U HeJUTi0103bl. PU3NYecKre 1 XUMUYECKUE
CBOICTBA Kpaxmaina (TuApoJIn3, KAYECTBEHHAs! PEaKlus C HOJI0OM).

OKCNEpUMEHTANIbHBIE METOJAbl M3YYEHMsI BEIIECTB U MX IPEBpAIllEHUI: MpOBEAEHUE, HAOIIOACHHE M OIMCaHHUEe
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIUMU OJHOATOMHBIX CIUPTOB (OKUCIIEHHWE 3TaHOja
okcugoMm wmeau(ll)), MHOroaroMHbeIX cnupTOB (B3auMoOJeWCTBHE TiuuepuHa ¢ ruapokcuaom wmeau(ll)), anbpneruaos
(okHCIIeHHe aMMHadYHbIM pacTBopoM okcuzaa cepedpa(l) u runpoxcuaom menu(ll), B3aumopeiicTBue Kkpaxmaia ¢ H0JI0M),
MIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHMIO XMMHMYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WIIU
MPOJYKTa PEaKMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 MUCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHnyeckrue coequHeHus. Pu3nueckue 1 XUMUYECKUEe CBOMCTBA aMHUHOKHUCIIOT
(Ha mpuMepe rauurHa). buonornyeckoe 3HaueHNE AMUHOKHUCIOT. [lenTuapt.

benku kak mpupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHasi, BTOpruuHas U TpeTUYHasi CTPYKTypa OeJIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TMAPOJIN3, AeHATYypalsl, KaueCTBEHHbIE PEAKIIMU Ha OCNKH.

DKCNEepUMEHTANbHBIE ~ METOJbl M3Y4YEHUsI BEUIECTB U WX NPEBpallleHUid: HAOMIOJACHHWE W OINKCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEJIKOB IIPU HATPEBAHUU, IIBETHBIE PEAKIIMH OCIKOB.



BbicoKkoMoJ1eKyISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN: MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb
MOJIUMEPU3AINH, CPEAHSSI MoJieKylsapHas Macca. OCHOBHBIE METOJI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

DKCIepUMEHTAIbHBIE METOJbl U3YUYCHHS BEIIECTB M UX IMPEBPAIllCHUI: 03HAKOMJIEHHE C 00pa3laMu MPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eU NMpU U3YYEHUM OpraHnyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS udepes
UCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK U MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISL OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IUKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIacCU(pUKaIs, TePUOAUIHOCTD, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®duzrka: MaTepusi, SHEPTUsI, Macca, aTOM, PJECKTPOH, MOJIEKYJIa, YHEPTETUYECKUIM YPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, PU3UUECKUE BEIIMYMHBI U €TUHUIIBI X U3MEPEHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTMYECKH AKTHUBHBIC
BelecTBa (OCJIKHU, YTraeBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO THUTAHUS, MOIOIIME CPEACTBA, JICKAPCTBEHHBIE U
KOCMETHUYECKHE TpernapaThl, MaTepHabl U3 UCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

[NDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 XMMHMM HA BA30BOM VYPOBHE
CPEJHEI'O OBILEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYUYaIOIIMMKCS MPOrpaMM CPEIHEro OOILero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpEeIMETHbBIM M TpeaMeTHbIM). HayduHo-meToguueckoil OCHOBOWM AJig pa3paboTKu



IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOTPAMM CpPEIHEro oOIero oopa3oBaHMs SIBISETCS CHUCTEMHO-ACSITEIHBHOCTHBIN
MOAXOI.

B CcOOTBETCTBHMU € CHUCTEMHO-AESITEIBHOCTHBIM TOJAXOAOM B CTPYKTYpE JUYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS
npeaMeTa « XMMHUs Ha YPOBHE CPEeTHETO 00IIero o0pa3oBaHus BbIJECICHBI CIEIYIONUUE COCTABIISIIONIHIE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON TpaKJaHCKOHW HWIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEILHOCTU U CAMOOIIPE/IEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KJIFOUYEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEHM JEATEIHLHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTUTaloTCs B €IMHCTBE y4eOHOM M BOCIUTATEIHHOU
JEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKUMHU, COUMUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMH IEHHOCTAMH M
ujeaJaMi POCCUUCKOTO TPakJIaHCKOro OOIIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMU W TpaBWIAMH TOBEJCHUS,
CIOCOOCTBYIOIIMMH MpOolieccamM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YyYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOU U
MPAKTUYECKOMN JACSITEIBHOCTH 00YYAIOIIUXCSI 0 Peasu3allui IPUHSITHIX B OOIIECTBE IIEHHOCTEHN, B TOM UMCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUSI O0YYAIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSAJIKY;

MPECTABICHUS O COIMATIBHBIX HOpMaXxX M MpaBuiiaX MEKJIMYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATETHHOCTH TMPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MO3HABATEbHBIX 3a/1a4, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY M apTYMEHTHI APYTHX MPH aHAIN3€ Pa3TUIHBIX
BUJIOB YUEOHOM €ATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEINI0 OT€YECTBEHHOW XUMUH;



YBaXEHUS K MPOLECCY TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS XUMHH, OCO3HAHUS TOrO, YTO
JNOCTH)KEHHSI HAyKd €CThb pe3yibTaT JUIMTENIbHBIX HAOIIOACHUI, KpPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX OHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTUKOB;

UHTEpECca W II03HABAaTEIbHBIX MOTHBOB B IIOJYYEHUM WU MOCIEAYIOIIEM aHajau3e HH(OpMalUU O MEpPelOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAllUM, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMU, U IPUHUMATh OCO3HAHHbBIE PEILCHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILIEH C MO3UIUI HPABCTBEHHBIX U IPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 3/10poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOI'O OTHOILUEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOoIeHUsT TpaBuil O€30MAaCHOr0 OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW >KWM3HM M B TPYIOBOM
NesTEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEACHUS B CHUTYalMSX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS MOCEACTBUNA U HENPUSATHUS BPEIHbIX IPUBBIYEK (YIOTPEOIECHUS aJIKOrOJIsl, HAPKOTHUKOB, KypeHUs);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEIbCKONW JACSATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOU M IPYrUX BUAAX ACATEINBHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKUX 33]1a4 COLMAIBHON HANpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbl);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuid pa3iudyHOro pojia, B TOM YHKCIE HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIAMBUAYAIbHON TpaekTopuu oOpa3oBaHus, Oyayimied mnpodeccun u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, NHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[E€JIE€CO00Pa3HOr0 OTHOIICHHS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHMMAaHHUA TJI00ATIHOTO XapaKTepa SKOJIOTHYECKHX MPOo0sieM, BIUSHUS IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOIMMOCTH MCIIONb30BAaHMS JOCTHXKEHUH XUMHUHM JJi1 pEHICHHs BOINPOCOB PAlMOHAIBLHOTO
IIPUPOIOIIOJIB30BAHU;

AKTUBHOI'O HEINPUATHUS NEUCTBUU, NPUHOCILIUX BpPEI OKPYKAIOLIEH IPUPOIHOU CPEeAe, YMEHHs NPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE OCIIECTBUS MPEANPUHUMAEMBIX AEHCTBUN U MPEIOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOrO IKOJOTHYECKOTO MBIIIIEHUS, YKOJIOTUYECKON KYJIBTYpPBI, OINbITA IEATENBHOCTH YKOJIOTHUYECKON
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAILHOW MPAKTHKE,
CIIOCOOHOCTH U YMEHMSI aKTUBHO IPOTUBOCTOSATH UAE0JIOIHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHON
MPaKTUKH;

MOHUMAaHUsI CHenu@UKd XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU PAIIMOHAIBHOTO HAYyYHOTO
MBILUIEHHSI, CO3/IaHUU LIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXKAIOUIeM MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKa, B
MO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIIeHUH MPOOJIEM COXPAaHEHUS IPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XHMMHHM [UJIsl COBPEMEHHOM LMBWIM3AIUMU: B €€ TyMaHHCTHYECKOU
HAIPaBJICHHOCTH W BAXKHOW POJM B CO3JaHUU HOBOM 0a3bl MaTepuajIbHOW KyJIbTYpPbHl, PEIICHUU TIO0ATBHBIX TPOOIEM
YCTOMYMBOTO PAa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOMN, MHINEBOW W IKOJOTHYECKOW Oe30MacHOCTH, B
pa3BUTUU MEIULMHBI, 00ECTIEUEHUH YCIOBUI YCHEIIHOTO TPYyJa M 3KOJOTHYECKH KOM(OPTHOM >KM3HHM KaXKJIOTO 4jIeHa
0OIIIEeCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB IO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyYyaeMble 3HAHUS JUIS aHAIM3a U OOBSICHEHHUS SIBJICHHMM OKpYXKAIOIIEro MUpa U



MPOUCXOMSIMUX B HEM HW3MEHEHUH, YMEHHS JenaTh OOOCHOBAHHBIC 3aKJIIOUYCHHS HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHFHO HCIIOIH30BATh XUMHUYECKUE 3HAHMSI JIJISl PEIICHUS MPOOJIeM B PEATbHBIX KU3HEHHBIX
CUTYaIUSIX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX cepax mpodeccuoHaIbHOM NeaTeTbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUYEOHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CpEIHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT:

3HaUUMbIe I (DOPMHUPOBAHUS MHUPOBO33PEHHUS  OOYYAIONIUXCS  MEXKAUCIHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
OOIIIEHAYyYHbIE TIOHSTHS, OTPAKAIOIIME IETOCTHOCTh HAY4YHOW KApTUHBI MHUpa U CHEUUM(UKYy METOJ0B MO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, PHEPTHs, SIBJICHUE, MPOLIECC, CUCTeMa, HAy4YHbIN (akT,
MPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUSs, UCCIE0BAHNUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCalIbHbIC yueOHBbIE IeHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATIBHOW IPAMOTHOCTH M COITUATIBLHON KOMITETCHITUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS HMCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUA U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEIHLHON M COLUAIILHOMN MPAaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHUBEPCAJIbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMU NeHCTBUSIMMN:

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOSITEILHO (hOPMYJIUPOBATH M aKTyaJu3UpPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

OMpEeNeNATh IEIU IeATEeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX JOCTHKEHHS, COOTHOCHUTH PE3YJIbTaThl
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMH;



UCIIOJIb30BaTh IPU OCBOCHHWM 3HAHUU NPHUEMBI JIOTMYECKOTO MBIIUICHHS — BBIIEHATh XapaKTEPHbIE NPHU3HAKH
MOHATUNA M YCTaHABIMBATh UX B3aMMOCBS3b, MCIOJB30BAaTh COOTBETCTBYIOIIUE TMOHSATHUS IS OOBSICHEHHS OTAEIHHBIX
(bakTOB U SIBICHU;

BbIOMpAaTh OCHOBAHMSI U KPUTEPUH I KJIACCU(UKALIMU BEUIECTB U XUMHUECKUX PEaKIINM;

yCTaHaBIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXy NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE PACCYKIEHUS (MHIAYKTHUBHBIE, IE€IyKTUBHbBIC, MO AHAJIOIMH), BBIABIISTH 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS;

IPUMEHATH B MpOIEcCe NO3HAHMSI, UCIIOIb3yEMblE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, IPE0OPa30BhIBATh
MOJIEJIbHBIE TMPEICTAaBICHUSI — XMMUYECKUI 3HAaK (CHMBOJI) 3JIEMEHTa, XUMHUYecKas (opmyja, YpaBHEHHUE XUMUYECKOM
peakuuu — MpU PELIEHUU YYEOHBIX II03HABATEIbHBIX M NPAKTUYECKUX 3a7ad, NPUMEHATh Ha3BaHHbIE MOJICIbHbBIE
IIPEICTABIICHHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BELIECTB U XUMHUUYECKUX PEAKIIH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MIO3HAHUS BEILECTB U XUMUYECKUX PEAKIIUIL;

dopMynupoBaTh 1€MW  33Ja4d  UCCJEIOBAaHMUS, UCIOJb30BaTh IIOCTABJIEHHBIE M  CaMOCTOSITENIBHO
c(hOpMyIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJIsl POPMUPOBAHUS THUIOTE3BI IO TIPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUI;

BJIAJETh HAaBbIKAMU CaMOCTOSITEJIBHOIO  IJJAHUPOBAHUS M MPOBEIEHUS  YUYEHMUYECKMX OSKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaONI0AaTh 3a XOJOM IMPOIECcCa, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
dopMynupoBarh 0000IIEHUS U BBIBOJABl OTHOCUTENIBHO JIOCTOBEPHOCTH pEe3YyJbTaTOB HCCIEIOBaHUs, COCTABIATH
000CHOBAaHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIEeNOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH, MPOSABIATH CIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEJIBHOMY TOHCKY METOJOB PELICHUs NMPAKTUYECKHUX 3a]ad, IPUMEHEHHIO Pa3JINYHbIX METO/IOB
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKAX HWHGMOpManuu (Hay4dHO-NOMYJIApHAs JIUTEpaTypa XHUMHUYECKOIrO
coJlep>KaHusi, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa), aHaIM3UpoBaTh MH(GOPMAIUIO PAa3IUYHbIX BUAOB U (OpM
IIPEICTABIICHUS], KPUTHYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;



dbopMynIupoBaTh 3aNIPOCHl M IPUMEHSATH Pa3InYHbIE METO/bI MIPH MOUCKE U 0TOOpe HHPOPMAINH, HEOOXOAUMOMN IS
BBIIIOJIHEHHS YUEOHBIX 3a7a4 ONPENEIEHHOTO TUIA;

npuoOpeTaTh OIBIT KCIOJIb30BaHUA WH()OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U PAa3IWYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMY IMpEACTABICHUS HHPOpMAIUU (CXeMbl, rpauKy, JUarpaMMBbl,
TaOJIUIIBI, PUCYHKHU U IPYTHUE);

UCIIONb30BaTh HAYYHBINH fA3BIK B KadecTBE CpPEJICTBAa MpU paboTe ¢ XUMUYECKOW HUHPOpMaIueil: MPUMEHSThH
MeXNpeaMeTHbIE ((pU3nUecKre 1 MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaThb BONPOCHI MO CYIIECTBY OOCYXIAaeMOl TeMbl B XOJie¢ JMajora W/ WM JIUCKYCCHUH, BBICKa3bIBaThb WUIEH,
(bOpMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTEIBHO BBIITOJHEHHS MPEJI0KEHHOMN 3a1a4H;

BBICTYNIATh C TNPE3CHTAUUEN pe3yJbTaTOB II03HABATEIBHONW JACATENBHOCTH, IOJYYEHHBIX CaMOCTOSTEIBHO WU
COBMECTHO CO CBEPCTHHKAaMHU IPU BBIOJHEHUH XMMHUYECKOTO HKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO UCCIIEJOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaJu3alli y4eOHOTO MPoeKTa U (POPMYIUPOBATH BBHIBOJABI MO pe3ybTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBaHMS MO3UILIUKM B X0J1e 00CYKJIeHHSI 1 0OMEHa MHEHUSIMU.

OgByaieHHue YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU J1eHCTBUSMMU:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILECTBISATH CBOKO MIO3HABATEIBHYIO AEATENBHOCTD, ONIPENEIs €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTUPOBATh MpeljlaraeMblii alropuTM JEHCTBUH IMPHU BHIOJHEHUU
y4eOHBIX U HCCIEAO0BATENIbCKUX 3a7ad, BbIOMpaTh HanOosee d(PPEKTUBHBIA CIOCOO UX pPEUIEHUS C YYETOM MOJYyYEHHUS
HOBBIX 3HAHHMM O BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC



[IpeameTHBbIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHUsD» OTPaKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUM O XMMHUYECKON COCTABIIAIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIHU
XUMUU B TIO3HAHWM SBJICHUN TPHUPOABI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIbTYphl JUYHOCTH, €€ (YyHKIIMOHATHLHOU
I'PaMOTHOCTH, HEOOXOUMOM /I pelIeHUs] MPAKTUYECKUX 3a/1ad U IKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIJICHUE CUCTEMON XUMUYECKUX 3HAaHUW, KOTOPasi BKJIIFOYAET: OCHOBOIIOJIATAOIIME MOHATUSA (XUMUYECKANA 3JIEMEHT,
aToOM, DJIEKTPOHHAas O00JI0YKa aTroMa, MOJEKYyJda, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, XHUMHUYECKasl CBS3b,
CTpyKTypHas dopmyna (pa3BépHyTas U COKpall€HHAsI), MOJIb, MOJIApHAsE Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIA CKEJET,
(yHKIMOHAJIbHAs TPYIIa, paJuKal, U30Mepus, U30MEPbI, TOMOJIOTHUYECKUH psifl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPO U
a30TcojepXkKalllie COeIUHEHHUsI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U
3aKOHBI (TEOpHUsl CTPOEHUS OpraHuyeckux BemecTB A. M. bByrtinepoBa, 3aKOH COXpaHEHHS MAacCChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XWMHMHM; MHPOBO33PEHUECKME 3HAHHMS, JEXKalUMe B OCHOBE ITOHUMAaHHUS
IPUYUHHOCTU U CUCTEMHOCTH XMMMUYECKUX SIBIICHUH, (PaKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJyUYEHUU U
0€3011aCHOM HCII0JIb30BAHUU BAYKHEHIINX OPTaHUYECKUX BEIECTB B ObITY U MPAKTUYECKOM JIEATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUI BBISBJIATh XapaKTEpHbIE MNPU3HAKA TMOHSATUN, YCTAHABIMBATH MX B3aMMOCBS3b,
WCIIOJB30BaTh COOTBETCTBYIOIIME TOHSATUSA IPU ONUCAHUM COCTaBa, CTPOCHHS M MPEBPAIICHUN OpPraHUYECKUX
COCIMHCHMI;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOIB30BATh XUMUYECKYI0O CHMBOJIUKY JUIsI COCTaBIIGHHUS MOJICKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMyT OPraHMYECKHX BEIIECTB M YPaBHEHUM XUMUYECKUX DPEaKIUH,
W3TOTaBJIMBAaTh MOJENHM MOJIEKYJl OPraHWYECKUX BELIECTB JUIS WILIIOCTPALMM MX XMMHUYECKOTO W NPOCTPAHCTBEHHOIO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICKHOCTh U3YUEHHBIX OPTaHMYECKUX BEIIECTB IO X COCTaBY H
CTPOCHMIO K OIpeNeIEHHOMY KIIAacCy/TpyIile COeTUHEHHM (YriIeBOJOpPObI, KHUCIOPOA U a30TCOAEpKAIlUe COCTUHEHMS,
BBICOKOMOJICKYJISIPHBIC COCIUHEHHUSI), JaBaTh UM Ha3BaHUs mo cuctematuyeckod HoMmenkmarype (IUPAC), a rtaxxe
NPUBOJUTHh TPUBHAJIbHBIE HA3BAHUS OTACJIbHBIX OPraHMYECKUX BEHIECTB (I3THIICH, MPOMUIICH, alleTUJIEH, dTHUICHIJINKOIb,
IIIMLEepuH, (QeHoJ, (QopManbleru, areTalblIerull, MypaBbUHAs KHUCIOTa, YKCYCHash KHCJOTa, OJIEMHOBAas KHCIIOTA,
CTeapUHOBAs KUCJIOTA, TIIF0K03a, GPYyKTO3a, Kpaxmall, IeJUTI0103a, TIUIIHH);



c(OPMUPOBAHHOCTh YMEHHS OINPEACTATh BUABl XMMHUYECKON CBSI3U B OPraHMYECKHX COCTUHEHHSIX (OJWHApHBIC H
KpaTHBIE);

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSTH TIOJIOKEHUSI TEOPUH CTPOEHUS oprannyeckux Bemects A. M. Bytieposa nmns
OOBSICHEHMSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BELIECTB;

c()OPMUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA TUIUYHBIX
IpeICTaBUTENECH pa3TUYHbBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, STHJICH, MIPOIUJICH, alleTuiieH, OyTaauen-1,3,
MeTminOyTaaueH-1,3, OeH301, METaHOJ, A3TaHO], JTUJICHTIUKONb, TIUIEPUH, (PEHON, aleTanpAerui, MypaBbUHAs H
YKCYCHasl KHMCJIOTBI, TJIFOKO3a, KpaxMmaJ, LEJUI0JI03a, AMUHOYKCYCHAas KUCIIOTa), WIIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEX/1y HUIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(pOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOAHOIO ChIpbs (HEQTh, MPUPOIHBIN T'a3, YroJjb),
CIOCOOBI UX NEPEPA0OTKU U NPAKTUYECKOE PUMEHEHHE MMPOTYKTOB MepepadOTKH;

c(OpMHPOBAHHOCTh YMEHHUI MPOBOAWTH BBIYMCICHUS MO XMMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOIO BEIIECTBA WIN MPOAYKTa PEAaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WIH MIPOJYKTOB PEAKIUN);

c(OpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHMS, UCIIOJIb3yEMbIX
B XMMHUHU IPHU U3YyYEHUU BEIIECTB U XMMUYECKUX SIBJIEHUU (HAOMIO/IEeHUE, U3MEpPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JJI1 MPUHATUAA PEIICHH B KOHKPETHBIX >KU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM;

c()OPMUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBUJia IMOJIb30BAHMUS XHMHUYECKOM mMOcynoll u 1a00paTOpHBIM
o0OpyZOBaHUEM, a TAKXKE MpaBuUja OOpalIEHUsT C BELIECTBAMHU B COOTBETCTBUU C WHCTPYKIUAMH MO BBIINOJHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUU MJIAHUPOBATH U BBHIMOIHITH XUMUUYECKUN 3KCIIEPUMEHT (TPEBpaIICHUs OPTaHUYECKUX
BEILECTB [PY HArPEBaHUH, MOJyUYEHHUE ITUIIEHA U U3YUEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMH OPTaHUYECKUX BEILECTB,
JeHaTypanus OeJIKOB IPU HarpeBaHUM, [BETHbIE PEAKIIMN OCJIKOB) B COOTBETCTBHU C NMPaBUJIAMH TEXHUKH O€30MacHOCTH
npu oOpalleHMH C BELECTBaMH M JIaDOpAaTOPHBIM OOOpPYAOBAHHEM, TPEJICTABIATh pPE3YJIbTaThl XHWMHUYECKOIO
JKCIIEpUMEHTa B (hOpME 3amKCH yYPaBHEHHI COOTBETCTBYIOIIMX pPEAKIUH U (POPMYJIHMPOBATH BBIBOJBI HA OCHOBE 3THX
pE3yNbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGOpPMAIMIO, TMOJy4aeMyl0 W3 Pa3HbIX
UCTOYHHUKOB (CpeacTBa MaccoBoi nHpopmanuu, IHTepHET U apyTux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOATh MpaBHUila 3KOJOTHUECKU I€JIeCO00pa3HOro MOBEIEHHUs B ObITY U TPYAOBOM
JESATEIIBHOCTH B LEISAX COXPAHEHHs] CBOErO 3JI0pPOBbS M OKpY)KAIOIIEW NPHUPOJHON Cpeibl, OCO3HABaTh OIACHOCTb
BO3/ICIICTBUS Ha JKMBBIE OPTaHU3MBI ONPEIEIIEHHBIX OPraHMUECKUX BEIIECTB, MOHMUMas cMmblca nokaszatess [1JIK, noscuaTe
Ha MpUMepax CrocoObl YMEHBIICHHS U MPEIOTBPAILEHUS UX BPEIHOTO BO3/CHCTBUS HA OPraHU3M YEJIOBEKa;

Ui OOYyYaroIMXCsl C OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOJaX IMO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIENIBIX U CJIA0OBUAAIIUX 00YYarOIIMXCs: YMEHHE UCIIONIb30BaTh PElbeHO-TOUCUHYIO cUcTeMy 00o3HaueHui JI.
Bpaiing nuis 3anucu XUMHYECKUX GopMyI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kourpoubnbie  IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsbl
Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Paspnen 2. Yriesoaopoanbl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJIKaAHBI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
' AJIKAIUEHBI, AJTKUHBI




2.3 ApomaTH4ecKue yrieBoa0pO bl 2

54 [TpupoaHbIE HICTOYHUKH YTIEBOJOPOIOB U

uX nepepadoTKa

Wroro no pazueny 13

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust

3.1 Cruptel. @enon 3

Anbnerunsl. KapOoHOBBIE KUCTOTHI.

3.2 7
CrnosxHble 3upsl

3.3 YriieBomsl 3
Hroro mo pazueny 13
Pa3nen 4. AzoTcoaepikaiiye opranudeckue coelMHeHus

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazueny 3
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeIMHEHUS

5.1 ITnacrmaccel. Kayuyku. Bonokna 2
Htoro mo pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
n/n Tema ypoka Bcero Kontpoapueie  Tpaxruueckue H3yuyeHHusi | o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer oprannueckoil Xxumum, Bu6mumoteka [JOK
1 €€ BO3HUKHOBEHUE, PA3BUTHE U 1 https://myschool.edu.ru/bubnnoreka
3HAUYCHHE LIOK https://myschool.edu.ru/
Teopus crpoeHus
5 OpraHUYECKUX COCTMHEHUM A. 1 bubmmoreka [JOK
M. bytnepoBa, €€ OCHOBHBIE https://myschool.edu.ru/
MOJIOKEHUS
[IpencraBienue o
KJIaCCHU(UKALIUU OPTaHUYECKUX
3 BemecTB. Homenkiarypa 1 bubnnorexa [JOK
(cucremaTnueckas) u https://myschool.edu.ru/
TPUBHUAJIbHBIE HA3BaHUS
OpTraHWYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1 bubmuoreka [IOK
TOMOJIOTUYECKUH PSJT https://myschool.edu.ru/
5 MertaH 1 3TaH — TpoCTenIne 1 bubmuorexa [IOK
MIPEACTaBUTENM AJTKAHOB https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 bubnuoteka [JOK
CBOMCTBA https://myschool.edu.ru/
OTUIIEH U TPOIUIIEH —
7 HpOCTeﬁUJHI; IIPEJICTaBUTENIN 1 bubnmorexa LIOK
https://myschool.edu.ru/
AJIKEHOB



https://myschool.edu.ru/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[TpakTrueckas padota Ne 1.

bubnunoreka LIOK

8 «[lony4yenuie sTuIEeHa U
myq;:;e ero CBOHCTEY https://myschool.edu.ru/
Aunkanuensl. byranuen-1,3 u
9 MeTunoyraaueH-1,3. bubnmnoreka HOK
ITonmydyeHne CHHTETUYECKOTO https://myschool.edu.ru/
Kay4dyKa U pe3uHBI
AJIKUHBI: COCTaB M OCOOEHHOCTHU
10 CTPOCHHUSI, TOMOJIOTUUECKH I bubmmoreka [JOK
paA. ALETUIEH — NPOCTEUIINI https://myschool.edu.ru/
MIPEICTABUTENH AIKHHOB
1 Brruucnenust mo ypaBHEHUIO bubmmoreka [JOK
XUMHYECKON peakiuu https://myschool.edu.ru/
12 ApeHbl: 6€H30J U TOITYOJI. Bu6moteka [JOK
TOKCUYHOCTH apEeHOB https://myschool.edu.ru/
['eneTnueckas cBs3b
13 YIIIEBOAOPOOB, bubnmnoreka HOK
MPUHAIECKALNX K PA3TUYHBIM https://myschool.edu.ru/
KJlaccam
[TpupoaHbIE HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN a3
bubnmnorexa [JOK
14 Y TIONTYTHbIE HEPTSIHBIE Ta3bl, 4
o . https://myschool.edu.ru/
HE(Th U MPOTYKTHI &€
nepepadboTKu
IIpupoaHbIE HICTOYHUKHT
YTJIEBOJOPOAOB: IPUPOAHBIN a3
bubnuoteka [JOK
15 U TIONTYTHBIE HETSIHBIE Ta3bl, 1

HE(PTb U MPOITYKTHI €€
nepepadoTKu

https://myschool.edu.ru/
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KonTponbhas pabota no

16
pasneny «YTIeBOI0pOAbD
[IpenenbHBIC OTHOATOMHBIC
bub6nmoreka [IOK
17 CIIUPTBI: METAHOJ M 3TAHOI.
https://myschool.edu.ru/
Bonopoanas cBs3b
18 MHOroaToMHBIE CITUPTHI: bubnmnoreka HOK
STUJICHTIIMKOJIb U TIIULEPUH https://myschool.edu.ru/
DeHOoIT: CTPOCHUE MOJICKYJIBI,
bubnuoreka [IOK
19 (bU3HYECKUE M XUMUYICCKHEC
. https://myschool.edu.ru/
CBOICTBa, MPUMCHCHHE
20 Anpaeruapl: GopMaIbIeTHI U bu6nmorexa LIOK
aneTanbaerusl. AleToH https://myschool.edu.ru/
OaHOOCHOBHBIE NpEEIbHbIE
bubnunoreka LIOK
21 KapOOHOBBIEC KUCIIOTHI:
https://myschool.edu.ru/
MypaBbHUHAS U YKCYCHAasI
[IpakTuueckas pabora Ne 2.
22 «CBoiicTBa pacTBOpa YKCYCHOM
KHUCITIOTBI»
CreapuHOBas U OJIEUHOBAS
bu6mmoteka IIOK
23 KHCJIOTBI, KaK MIPEICTaBUTENN
https://myschool.edu.ru/
BBICIINX KapOOHOBBIX KHCIIOT
Mpinia Kak COJIA BBICIIIUX
bu6nmorexa LIOK
24 KapOOHOBBIX KHCIIOT, UX
. https://myschool.edu.ru/
MOJOIIIEE JCHCTBHE
CrnoxHble 3(upbl Kak
o5 MIPOU3BOIHBIE KAPOOHOBBIX bubmuoreka [IOK

KHUCJOT. ['MapOoJIn3 CI0KHBIX
3¢upos

https://myschool.edu.ru/
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Kupsl: runponus, npuMeHeHue,

bubnunoreka LIOK

26
OuoJstornyeckas pojb )KHPOB https://myschool.edu.ru/
YTneBoabl: COCTaB,

97 knaccudukanus. Baxneimme bubnmnoreka HOK
MPECTaBUTENN: TJII0KO03a, https://myschool.edu.ru/
dpykTO3a, caxapos3a

28 Kpaxman u nemnoinosa kak bubnuoreka [JOK
IIPUPOJHBIE ITOTIUMEPBI https://myschool.edu.ru/
KonTtponbsHas pabora o

29 pazneny
«Kucnopoaconepxaine
OpPTaHHYECKUEC COCTUHEHUS

bubnunoreka LIOK
30 AMWHBI: METHJIAMUH W aHWJIUH
https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK

31 amdoTepHbIe OpraHUYeCKue bubnmnorexa [JOK
COEIUHEHMS, UX OMOJIOTHYECKOE https://myschool.edu.ru/
3Hauenue. IlenTumnl
benku xak npupoaHbIe

32 BBICOKOMOJIEKYJISIPHBIC bubmorexa LHOK

yip https://myschool.edu.ru/
COETMHEHUS
OCHOBHBIE TIOHATHS XHMHH
33 BBICOKOMOJIEKYJISIPHBIX bubmorexa HOK
. yip https://myschool.edu.ru/
COCTMHEHUI
OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX bubmuorexa [IOK

coequHeHuii. [lnacTMaccel,
Kay4yKH, BOJIOKHA

https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Pabouas nporpamma paccymtaHa Ha 35 yuyebHbix Hegenb (1 yac B Heaento)
cornacHo rogosomy yvyebHomy rpaduky anues Ha 2022-2023 yyebHbin roa. Tak
e nporpamma npeaycmaTpuMBaeT peanuns3aupmio cofeprkaHumsa (4acTUYHO mau
NONIHOCTbIO) B  AUCTAHUMOHHOM ¢dopmaTe € npUMeHeHuem  UMPpoBbIxX
obpasoBaTebHbIX pecypcos (https://www.yaklass.ru/, https://uchi.ru/,
https://edu.skysmart.ru/, https://www.mos.ru/city/projects/mesh/,
https://resh.edu.ru/). NU3yueHne xumnmn Ha 6a30BOM ypOBHE anpuopu He roToBUT
CTaplUeKNacCcHMKOB K caadve EM no xumuun. Nostomy B NOCTPOEHUM Kypca
MCNONb30BAaH aHMponoyeHmpu4eckuii nodxod, npu KoTopom obyyeHune
npeamMeTy NPOUCXOAUT Ha OCHOBE YYETA UX MHTEPECOB,

CK/IOHHOCTEN M 0COBEHHOCTEN, BMECTO XemMuoyeHmpu4yecKko2o nooxooda,
NPU KOTOPOM OOYy4YeHMEe XMMWU CTPOUTCA Ha OCHOBE MPUHUUNOB M METOAO0B
NO3HaHMA CaMO XUMUMN.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peanuzanus-rpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHMUS. -

Metoanueckoe-mocooue-1is-yuutens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/ https://resh.edu.ru/
https://uchi.ru/ https://www.yaklass.ru/
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