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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHOM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3zoBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
denepanny, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMbl, U
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEJACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyyaroluxcs Ha YPOBHE CpPEAHEro 00IIero oOpa3oBaHusl CPelCTBAMU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3AWMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOIUMBIM yCIOBUEM YCIIEITHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
COo3uJaTellbHasl, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKOIN 0€30aCHOCTU U OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOMIMMH LEISAMU U NPUHLMIIAMU CPEAHETO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOIO BKJIIOUYEHHS B JKU3Hb COLUYMA, HPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomyMHA  npeaMeTa  «XHMHsD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHsS», OCHOBHBIM
KOMIIOHEHTOM COZEpXaHUsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
NpeACTaBIeHU O cTpoeHun BemiecTB. (CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB JO0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IpEJICTaBICHUS O XUMUYECKON CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEePUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUUYECKHUX IMO3ULINM,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXKHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHM, a TAKXKE O XMMUYECKHUX PEAKIMIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBS3H XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B NO3HABATEJIBbHON M MPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY



TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIMBAThL MH(MOpMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWUW, PENICHUS WHTEIUICKTYAJIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienomM copepxanue yueOHOro
npeaMera «XHMHS» ~ JAaHHOTO  YPOBHS  H3YyYEHHUS  OPHEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YalOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JIJISi TOHHUMAaHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMU H  TCOPETUUCCKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OOy4JarommMxcsi MPUHATHIE MPOrpaMMON IO XUMHUU TMOJXOJbI K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa MPAKTUIECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOICH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHusi XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero 0opa3oBaHusi, IpHU ONpeaeIeHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4Y€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LIEJIAMU HU3YyYCHHS IMpPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisIFOTCSA:

e (opMupoBaHME CHCTEMBl XHUMHUYECKMX 3HAaHMM Kak  BaKHEWIen
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JIeXKaT KIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIeHNH MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJICHHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMuUpOBaHHE W PA3BUTHUE MPEJICTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHil, HEOOXOAMMBIX Il MPUOOpeTeHUs
YMEHHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUH,
MMEIOUIMX MECTO B MPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;



e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITENbHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUI
0e30macHOro 0OpalleHus C BEIIECTBAMH.

Hapsiny ¢ aTum, conepxaTelibHasi XapaKTepUCTUKa IeJied U 3a/lay U3y4eHUs
IpeaMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oomiero odpazosanus. CerojiHs B
NpernojlaBaHul  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHHUs OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO MOJIYYEHHUS 3HAHUU M NPHUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUs] TPaKTUYECKHUX 3a]1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanus 0O0y4aromMXcsl K yCJIOBUSIM JTUHAMHYHO Pa3BUBAOILIEIOCS MHpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pelIeHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMU M MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHILINI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIsl Pa3IU4YHBbIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOAMMBIX [JIs MPUOOPETEHUsl OIbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE ITO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUH C KM3HEHHBIMHU MTOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUs;

(dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, NpU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
pPalMOHANBHOTO MPUPOIONOJIB30BAHUS, TONOJHEHUS HEPreTHUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCIIOJIBb30BaHUs TOJYYEHHBIX 3HAHUW JUIsI MPUHSTUS TPAMOTHBIX PEUICHUN B
CUTYaLUSIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
0a30BOro ypoBHsI BXOJUT B COCTaB MpeAMETHON 00sacTi «ECTeCTBEHHO-HAYyUHBIE
pEIMETHI».

OOmiee YuCIIO YacoB, OTBENEHHBIX ISl M3YyYCHHUS WHAWBUAYAIBHOTO Kypca
XUMUHU, Ha 0a30BOM YpOBHE cpenHero oodmiero oOpas3oBaHus, coctaBiser B 10
kiacce — 34 gaca (1 gac B Heeio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€Opus CTPOEHUS OPraHUYECKHX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE 100KeHUsA. CTPpYKTypHbIE (DOPMYIIBI
OpraHWYecKuX BelecTB. ['oMonorus, wu3oMepuss. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o Ki1accU(pUKALMK OpraHnyeckux BeniecTB. HoMmeHknarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJIEHHME C O00pa3laMy OPraHUYeCKHX BEIIECTB W MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OMMUCAHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILICHUI0 OPraHUYECKUX BEILIECTB
IIpY HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoabt

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHU psAA. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJE, TMOJIyYeHUEe W
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPONUJIEH —
MPOCTEHIIINE TPEACTABUTENIU aJTKEHOB: (U3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKUE CBOMCTBa (peakuusi nonaumepusaruu). [logydyeHre CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUIICH
— TMPOCTEHIINIA TPEICTAaBUTENb AJIKHHOB: COCTaB, CTpOCHHE, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA (pEakKiMu TUJIPUPOBAHUSI, TaJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHUs] ), MOJTyYEHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, PU3NYECKHE W XMUMHYECKHUE CBOMCTBA
(peakuuy raJioOreHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 10.1y01:
cocmae, cmpoeHue,  ¢uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD
apeHoB. l'eHeTHueckas CBSI3b MEXAY YIJE€BOAOPOJAMH, MPUHALICKAIUMHA K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHHMKH YIIEBOAOPOAOB. IIpupoaHblii Tra3 W NOMYTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl mepepabOTKu HEPTH:



NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), nupoau3. I[IpomykTel
nepepadoTKku HeTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ POAYKTHI €ro MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPAILCHUIL:
O3HAKOMJIEHHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «Yroip», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM IPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4eckue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (PEaKkIMM C aKTUBHBIMU MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  COUPTBL. OTWICHIJMKOIb W  TJIALEPUH: CTPOECHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumenenune rauuepuHa U STUICHTITUKOJIS.

®deHon: CTpOCHUE MOJEKYJbl, (U3NYECKUEe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpaerunpl U Kemouwvl. DoOpMaNbIETHl, ALETAIBIEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE IIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEIACTABUTENN BBICIINX KapOOHOBBIX
KHUCITIOT. Mblja KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cioxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyueckas
POJIb KUPOB.

VYrneBonpl: coctaB, KiaccuUKalUs ~ yrieBoAoB  (MOHO-, JHU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugoM menu(ll), okuciaeHne amMmmHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIIOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmana H
Heunono3bl.  PU3NUECKME W XWMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).




DKCHEepUMEHTAIbHBIE METOIbl HM3YYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
MpOBE/ICHNE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcuzmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzammomeicTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnslie 3anaun.

BbluncieHrdss MO YpaBHEHHIO XHUMHYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKanue OpraHumIecKue COCTUHCHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEepHBIE OpraHudeckue coeanHeHus. dusndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeikoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYpALHs], KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BEIIECTB M UX IPEBPAILICHUIA:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TIOHATHSI XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPU3AIIUHU, CPEIHSSI MOJICKYIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX IMPEBPAICHUI:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TE€OPHs, aHAJU3, CUHTE3, KjIacCUu(UKaIius, MepUuoAUIHOCTh, HAOIIOJEHUE,
U3MEpPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHUE.

dusuka: MaTepus, OJHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DPHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJIBI, KHUPHI,
(bepMeHThI).



['eorpadusi: MuHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
pECypCHL.

TexHOJorus: IMHUILIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTAHU,
MOIOIIME CPELICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE IIPEIapaThl, MaTEpUalbl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yabTaraM OCBOCHHS
oOy4JaromuMHUCs TporpaMM CpeAaHero oOiiero o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeMETHBIM W TOpeIMETHbIM). HayyHo-mMeToauyeckod OCHOBOM — iis
pa3pabOTKH IUJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCSI CUCTEMHO-IEATEIbHOCTHBINA MOAXO.

B cOOTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLIUE:

OCO3HaHHE OOYYaIOIUMHUCST POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolUMXCsi PYKOBOACTBOBATbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pEe3yJbTaTbl OCBOEHHUS IpeaMeTa «XHMHS» JTOCTUTAOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMH, COLIMOKYIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJeaJlaMHd POCCHIMCKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMud U TpaBWIaMH  TIOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOINO3HAaHUs, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaxkaroT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4Yarommxcs Mo peaju3aluy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUsI 00YYAIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E Pa3TUYHBIX BUJOB YU4EOHOU NeATEILHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCJEIUIO
OTE€UYCCTBECHHOMN XHMUM;

YBOXEHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUS XUMUHU, OCO3HAHUS TOTO, UYTO JOCTH)KCHHUS HAyKU €CTh Pe3yjbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KpPOIMOTJIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B MOJYYEHHH U TMOCICIYIOLIEM
aHanu3e UHQPOpPMaIMU O TMEPEOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHWE U TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3TUX
MOCTYTKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHUMAHUsI IIEHHOCTEH 3I0pOoBOrO0 U 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHONICHHUS K COOCTBEHHOMY (DU3MYECKOMY W
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YTPOXKAIOIINUX 37JOPOBBIO M KU3HU JIIOICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTebCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpYruxX BHAAX
JeATEeIIbHOCTH;

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

WHTEpeca K MPAKTUIECKOMY M3YUYEHUI0 MPOGECCHuil pa3IndHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN 10 XUMUHU;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu U peanu3aludyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAHUS TJIOOAIBHOTO XapakTepa HSKOJOTUYECKUX NPOOIEeM, BIHSHHS
HPKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOITHON U COLMATILHOM CpEIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHM IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIE30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUX Bpel OKpYyX arouleu
IPUPOIHON cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEMUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKON HAIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPAKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeUIeHUU TMPOOJIeM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, PEIICHUU TI00abHBIX MPoOeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KAXKJIOIO YjeHa
00IIIECTBA;

€CTEeCTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro Mupa u
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS Jie1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEJbI0 TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;



MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM

NESATEITbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATbBI

MeramnpeamMeTHble pe3yIbTaThl OCBOSHHS y4eOHOTO MpenMmeTa «XUMUus» Ha
YPOBHE CpeHEro o01Iero 0opa3oBaHus BKIOYALOT:

3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIE TOHATHUS, OTPasKaoIIne
[EJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHenupuKy METOJO0B TO3HAHUA,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBICHUE,
MPOIIECC, CHCTEMa, HAyYHBIA (DaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaJbHble yueOHbIE NEHUCTBUS (ITO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBLHOM KOMMETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC YYCOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
NIEUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaBaTeJbHBIMH
JeHCTBUSIMU.

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENCNIATh LENN JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C OCTABIICHHBIMU LIEJISIMU;

HCIOJIB30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJIs KiIacCUPUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh TPUYUHHO-CIICIICTBEHHBIE CBA3W MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;



IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJIEIbHBIE IPEACTABICHUS — XUMUUYECKUN
3HaK (CUMBOJI) DJEMEHTa, XHUMHYecKas (¢GopMylia, YpaBHEHHE XUMHYECKON
peakuuu — MpU pElIeHUH YYeOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEIIbHBIE MIPEJICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB M XUMHUYECKHX
peaKkuuu;

dbopMynupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3InYHbIX
METO/I0B IMO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM JUIS BBIMOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KAyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeaMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHUE CpEICTBA
HaIJISTHOCTH.

OBiaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:



3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIAae€MOW TEMBI B XOJ€ JUAJIOTa W/Win
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHpPOBATh CBOU  IPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTAUUEN pe3yJbTaTOB I103HABATEIBHONW JESITEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIIOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIECAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealu3aluu y4eOHOro npoekra u (GopMyJIUpOBaTh BHIBOJbI
II0 pe3yJIbTaTaM IPOBEAEHHBIX HMCCIEAOBAaHUN IYTEM COTJIACOBAHUS IO3ULUH B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIISTH CBOIO ITO3HABATEIBHYIO
NEATENIBHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJUPOBaTh U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
U CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIU XUMHHM B TIO3HAHUM SIBJICHUUN
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIaralIue TOHATHSA (XMMHUYECKUM dSJIEMEHT, aToOM, JJEKTPOHHas
000JI09Ka aTOMa, MOJIEKYJIa, BAJIEGHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIMOHANbHAS TPYIIa,
paguKall, U30MepHusi, U30MEPHI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJI€BOAOPOIbI,
KHUCJIOPOA, U a30TCOJEPKAIIUE COCAMHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XMMHUYECKHX
SABJICHUHN, (PAKTONOTHYECKHUE CBEJCHUS O CBOMCTBAx, COCTaBe, IOJYYCHUU U



0€30MacHOM WCITOJIb30BAHUM BAXXHEHIIINX OPTraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN ACSTEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISATh XapaKTEPHbIE MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MpU
OMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIONb30BAaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIli€HHOM)
bopMyaT OpraHMYECKHX BEMIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTraHMYECKUX BEHIECTB I WILIIOCTPAIlUU UX
XUMHUYECKOTO U TTPOCTPAHCTBEHHOTO CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HW3yYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIaccy/Tpynne coeAuHeHUun (YriaeBOJOPOJbl, KHUCIOPOJ U a30TCOJEpIKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JlaBaTh WM Ha3BaHUA II0
cuctematudyeckoil Homenkiarype (IUPAC), a Takke NpUBOJUTH TPUBHAIBHbBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, (HopMalbIeTu, aleTaablIerul, MypaBbrUHas
KHCIIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIIOJIOKCHHUSI TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH pa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30JI, METaHOJ, STAaHOJ, STHJICHIJIUKOJIb,
TIIALEPUH, (PEHOJI, aleTalbJeru, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WUTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUMA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yyrojb), CIOCOOBI HX MepepaboOTKHu U
MPaKTUIECKOE TIPUMECHEHHUE TIPOAYKTOB IepepadoOTKH;

c(OPMHPOBAHHOCTh YMEHHUHM TIPOBOJUTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakmuy 10 W3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB MJIU TPOAYKTOB PEaKITHH);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJISTTMPOBAHNIE),
WCIIOJIb30BAaTh CUCTEMHBIC XWMHYECKHE 3HAHUS JUIsl TPUHATHS pEHICHUN B



KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

chOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJI0OM U J1TabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHUH, ITOTYYEHUE
TWIEHA M M3YyYEHHE €ro CBOWCTB, KaYECTBEHHbIC PEAKUUH OPraHUYECKHX
BEILIECTB, JICHATypalus OCJIKOB NMpPU HArpeBaHUU, I[BETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBHMHM C TpaBHJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (OpME 3amucu ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii u GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
undopmaruu, aTepHeT U Apyrux);

chOpPMHPOBAHHOCTh ~ YMEHHMM  COONIIOAATh  MpaBUjia  DKOJIOTHYECKH
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMMACHOCTh BO3JICMCTBUSI Ha KUBbBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEILECTB, MOHUMas cMbica mnokaszatens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBUIEHUSI W TNPEJOTBPAICHHUs] HMX BPEAHOrO BO3ACHCTBUS HA OpraHu3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbS: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYINHBIX METOJAaX TMO3HAHUS BELIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CHENBIX W CHAa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obOo3HadueHui JI. bpaiinsg nis 3anmucn XMMUYECKHX

dbopmy.
TEMATUYECKOE IIJNTAHUPOBAHHUE

10 KITIACC
KonunyecTBo 4yacos
Ne Ipakr = DJIEKTPOHHBbIE
n/- HaumenoBanue pa3iejioB H TeM B KonTpo nyeckn  (uudpoBbIe)
r
n NporpamMmmel ce JbHbIE e o0pa3oBaTeIbH
0

padoTbI padort ble pecypchbl
bl

Paspnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHH
bubnuoreka

0 HOK
https://m.edsoo.ru
[7f41837c

[Ipenmer opraHMyeCcKOM XUMUU.
11 Teopus cTpoeHHS OPraHUIECKUX 3 0
coenquHenunii A. M. Byrneposa



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazmeny 3

Pa3znea 2. YrieBoaopoabl

bubnuoreka
[IpenenbHbie yrieBOAOPOIbI — HOK
2.1 2 0
aJIKaHbI https://m.edso00.ru
[7f41837¢
bubnuoreka
29 HenpenenbHbie yrieBoaopob: 6 0 1HOK
' aJIKCHBI, aJIKaIMCHBI, aJJKUHBI https://m.edsoo.ru
[7f41837¢
bubnmoreka
2.3 ApomaTH4eCKHe yriaeBOA0POIbI 5 0 LOK
https://m.edsoo.ru
[7f41837¢
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust
bubnmoreka
HOK
31 Criupre. Geron 3 0 https://m.edsoo.ru
[7f41837c
bubnuoreka
32 Anpaeruapl. KapOoHOBBIS 7 0 [HOK
' KHCIOTHI. CIIOXKHBIC dPUPHI https://m.edsoo.ru
[7f41837c
bubnuoreka
HOK
33 YTIeBOIET 3 0 https://m.eds0o.ru
[7f41837¢
Hroro mo pazueny 13
Pa3nen 4. A3oTcoaepikaiiye opraHudeckue coelMHeHust
bubnuoreka
4.1 AMUHBI. AMUHOKHUCTTOTHI. benku 3 0 LOK
https://m.edsoo.ru
[7f41837c
Hroro mo pazueny 3
Paspen S. BeicokoMoJIeKy IsIpHbIE COCIMHECHUS
bubnuoreka
HOK
51 [Tmactmaccer. Kayayku. Bomoksa 2 0 https/m.edsoo.ru
[7f41837c
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 20
[TPOTPAMME
IMOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC
‘ Ne  Tema ypoka ‘ KoJsinyecTBO 4acoB JIeKTPOHHbIE
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Kont Tpakr uudgposbie
n/ poJb o0pa3oBaTejIbHbIE
Bcer HYECKH
n 0 HbIe pecypcsbl
pador
padoTshI
bl
OTnuuuTeNbHBIC bubmuoreka [JOK
1 [IPU3HAKH OPraHUYECKHX 1 0 0 https://m.edsoo.ru/
COCAMHEHU I 7f41837c
Teopust xumudeckoro bubmumoreka [IOK
2 crpoenust A. M. 1 0 0 https://m.edsoo.ru/
ByrnepoBa. M3omepus 7f41837c
[IpencraBnenue o
KJIacCU(PUKALHH
OpPraHUYECKUX BEIIECTB. bubnuorexa [JOK
3 Homenknarypa 1 0 0 https://m.edsoo.ru/
(cucreMaTuveckas) u 7f41837c
TpUBUAIILHBIC HA3BAHUS
OpPTaHUYECKUX BEUICCTB
VisoMepus u bubmuorexa [JOK
4 HOMEHKIATYp ATKAHOB 1 0 0 https://m.edsoo.ru/
' 7f41837c
Hosysene, q)HSI:IKO_ bubmuorexa [JOK
5 EHMquCKHe cponctsa i 1 0 0 https://m.edsoo.ru/
pUMEHEHHUE alKaHoB ( Ha 2f41837¢
IIpUMepe METaHa U ITaHA) -
AJIKEHBI: COCTaB U bubmorexa HOK
6 CTpoenre, crolicTsa 1 0 0 https://m.edsoo.ru/
’ 7f41837c
OTUJEH U IPOIUIEH — bubnnoreka [JOK
7 npocTeiime 1 0 0 https://m.edsoo.ru/
MIPEJICTABUTENN ATKEHOB 7f41837c
Pemenue 3aau o teme bubmorexa HOK
8 ATKEHLL 1 0 1 https://m.edsoo.ru/
’ 7f41837c
Ankanuensl. byranuen-
1,3 u metunbyraauen-1,3. bubnuoreka [IOK
9 [Tony4yenue 1 0 0 https://m.edsoo.ru/
CHHTETHYECKOTO KaydyKa 7f41837c¢
U pPe3UHBI
[Tony4yenue, Gpusnko- bubnuorexa [IOK
10 XMMHYECKHE CBONCTBA U 1 0 0 https://m.edsoo.ru/
IIPUMEHEHHE AJIKUHOB 7f41837c
Beruucnenus no bubmuorexa [JOK
11 YPaBHEHUIO XUMHYECKOM 1 0 0 https://m.edsoo.ru/
peakuuu 7f41837c
12 ApeHbl: 0EH3011 ¥ TOITYOII: 1 0 0 bubnuoreka [IOK

:moJrydenue, pu3nko-

https://m.edsoo.ru/
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XUMHUYECKHUE CBOMCTBA

7f41837c

I'eneTnueckas cBsi3b
YIIE€BOJOPOIOB,

bu6mmoreka [IOK

13 S https://m.edsoo.ru/
Pa3IUMYHBIM KJ1accaM [141837c
Fe;:;:q:cgai]:m% bu6mmoreka [IOK

14 T FIOPOLOB, https://m.edsoo.ru/
MPUHAITISKAIUX K 7£41837C
Pa3IUYHBIM KJlaccaM —
Pemenue 3agau no reme bubmorexa [IOK

15 A https://m.edsoo.ru/
YTJIEBOIOPOIBI 7£41837C
Pemenue 3agau no reme bubmorexa [IOK

16 A https://m.edsoo.ru/
YTJIEBOIOPOIBI 7f41837¢
MeTtaHOJI 1 3TAHOII : bu6mmoreka [IOK

17 XUMHUYECKHE CBOWCTBA; https://m.edsoo.ru/
pelieHue 3aaad. 7f41837c
MHOroaroMHsble€ CIIMPTHI: bubnnorexa [JOK

18 XUMHUYECKHE CBOMCTBA; https://m.edsoo.ru/
pelieHue 3aaad. 7f41837c
Vorexy . e BuSmmorerca LIOK

19 YAIbl, N https://m.edsoo.ru/
XUMHYECKHE CBOWCTBA, 7§41837¢
NPUMEHEHUE -
pmern: uGmoTexa L1OK

20 p ACTIA https://m.edsoo.ru/
arneTanbAeTul. A1eTOH 7£41837C
Pemenue 3agau. -
OIHOOCHOBHBIE ) Bubnorexa [IOK

21 TPE/CILHBIC KapOOHOBRIC https://m.edso0.ru/
KHCIIOTBI: MypaBbUHAS U 2f41837¢
yKCyCHas -
['enerndeckas cBs3b bu6mmoreka [IOK

22 YTIIEBOJIOPO/IOB, CIIUPTOB, https://m.edsoo.ru/
aNbJAETUI0B, KACIIOT. 7f41837¢c
I'eneTnueckas cBsI3b bu6mmorexa [IOK

23 YTJIEBOI0PO/IOB, CITUPTOB, https://m.edsoo.ru/
aJbJIETUI0B, KUCIIOT. 7f41837¢c
Pemenne pacuéTHBIX bubmorexa [IOK

24 sanad p https://m.edsoo.ru/

A 7f41837¢
CrnosxHble 3¢upbl Kak bubnnorexka [JOK

25 MIPOU3BOIHBIC https://m.edsoo.ru/
KapOOHOBBIX KUCIIOT. 7f41837c
I'eneTndeckas cBs3b bu6mmorexa [IOK

26 M3YYCHHBIX KJIACCOB https://m.edsoo.ru/

COCTUHEHUM.

7f41837c
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VrneBoasl: cocTas, Bubnorexa [IOK

27 ;ng::g:mmfl' 1 https://m.edsoo.ru/
pacuéTHBIX 2£41837¢
3amaq aloes/c

Kpaxman u nemnosnosa bubmumoreka [IOK

28 KaK [IPUPOIHBIC 1 https://m.edsoo.ru/
MOJIUMEPHI 7f41837c

Pemenue pacy€Tubix bubmorexa LIOK

29 S 1 https://m.edsoo.ru/
7f41837c

Awmunbl. TabakokypeHue bubmumoreka [IOK

30 1 HApKOMaHUs — yrpo3a 1 https://m.edsoo.ru/
KU3HU YeJIOBeKa 7f41837¢c

AMHUHOKHUCIOTBI UX bu6mmoreka [IOK

31 OHMOJIOTHYECKOE 3HAUCHHE. 1 https://m.edsoo.ru/
[Teru bt 7f41837¢c

benku. Bemonnenue bubmuorexa [JOK

32 YIPaKHEHUH U peleHne 1 https://m.edsoo.ru/
3a7a4 7f41837c

BricokomoekysipHbIe bubmorexa [IOK

33 COCMHEHHA: KayayKil 1 https://m.edsoo.ru/
' ' 7f41837¢c

BricokomounekynspHbie bubnuorexa [IOK

34 COEIUHEHHNS: TIJIACTMACCHI, 1 https://m.edsoo.ru/
BOJIOKHA 7f41837c

OBUIEE KOJIMYECTBO 34

YACOB 110 I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakiueit Jiyanna B.B., O0miecTBo ¢ orpaHudeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe od1iectBo «M31aTenbcTBO
«ITpocsenienue»

* Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3noB A.A., JIlynun B.B.;
nof penakiueit Jlyauna B.B., O61iecTBo ¢ orpaHM4eHHOM OTBETCTBEHHOCTHIO
«JIPODA»; AkninonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B. 1.
Tepenuna u np. «Xumus. bazosselil ypoens». 10 kinacc / B. B. Epemun, B. U.
MaxonuHna, O. FO. CumonoBa, U. B. Epemuna, A. A. [Ipo3nos, J. IO. Kepumos.
— M. : Jlpoda, 2018. — 123, [5] ¢

2. JI. . AcanoBa, Xumusi: moypouHsie pazpadbotku: 10 knacc (6a30BbIit
ypoBeHb): MeToauueckoe nocodue / JI. . Acanosa, B. B. Epemun. — M.:
Hpoda, 2020. — 176 ¢. — (Poccuiickuii yaeOHUK).

3. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B. W.
Tepenuna u np. «Xumus. ba3zoBsiit ypoens». 11 kimace / B. B. Epemun, B. 1.
Maxonuna, O. FO. CumonoBa, 1. B. Epemuna, A. A. [Ipo3nos, D. FO. Kepumos.
— M. : [Ipoda, 2018. — 125, [3] c

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1.bubmoreka I{OK https://m.edsoo.ru/7f41837c
2. Poccuiickas 37eKTpOHHAsI IIKOJIa: €YPIeKTpOHHBIN pecypc€): URL:
https://resh.edu.ru/.

3. ®eaepanbHbIil HEHTP UH(OPMAITMOHHO-00pa30BaTENIbHBIX PECYPCOB
(OIINOP): @onexrponnsiii pecypc€y: URL: http:/fcior.edu.ru /.

3.H. Mumenuna Heopranudeckast Xumusi. Y 4eOHO-METOAMYECKUNA KOMIUIEKC:
©vexTponnslii pecypc€:. URL:
https://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/.

4. Duuuknoneaus Kpyrocser. Xumust: €piekTpoHHbii pecypc€p. URL:
https://www.krugosvet.ru/enc/himiya/.



JIncer n3MeHeHMii M 1OMOJTHEHU

Ne i/t

Jara

BHocumble n3MeHeHUS

NE, JaTa IIpruKa3a, Ha OCHOBAaHUH
KOTOPOI'o BHOCHUTCA U3MCHCHHC




