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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obOpazoBanua  (POII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c¢ yuétrom Konueniuu
npenojaBaHus  ydeOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsaiuax  Poccuiickon — Denepanuy,  peaM3yIOIIUX  OCHOBHBIC
o0Opa3oBaTeIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJOKEHUN «CTpaTerun pa3BuTuUs
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAX0JI0B K pa3pabOTKe MpPOrpaMMbl 10 XUMUHU, K ONpPEETICHUIO
oOmieil crpareruu OOyuY€HHUs, BOCIUTAHUS M PA3BUTHS  OOyYAIOUIUXCS
cpeacTBaMu ydyeOHoro mpenmera «Xumusi» s 10—11 kimaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM KOHUeNTyaibHble mnosoxkenuss @IrocC COO o
B3aMMOOOYCIIOBICHHOCTA IIEJeH, CoAep)KaHus, pe3yabTaTOB OOy4YeHUS U
TpeOOBaHUMN K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.

XuMHUYECKoe oOpasoBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM DJTAllOM peajlu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHUCTEME XUMHUYECKOro 00pa3oBaHUsA. OTH IEHHOCTH KacaroTcs
NO3HAHUSI 3aKOHOB MPUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIEH
KyJIbTYphl UYEJIOBEKa, a TAaKXKE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MIPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJaromuxcs Ha ypoBHE cpeaHero oOmero oOpa3oBaHUsS CpeICTBaAMU
yueOHOro mpeameTa «XHUMHS», COJAEpKaHHE UM MOCTPOEHUE KOTOPOTo
OTIpEJICNICHbl B IPOrpaMMe MO XUMHUHU € YYETOM CHEeU(PUKH HAYKW XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HU OOIIIECTBA, a TAKXKE C
yu€ToM OOIUX TIIeJie M TNPUHIMUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBl CpeaHero obmero oOpazoBanus B Poccuiickoi
denepanum.

X¥MHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYI0O pOJib B
COBPEMEHHOW ITMBWIM3AIlMM, B CO3JJaHWM HOBOM 0a3bl MaTepHAIBHOU
KyabTypel. OHa BHOCHT CBOM BKIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAy4yHOrO MBIIUICHUS, B CO3JaHUE ILEJIOCTHOrO MpEJACTaBICHUS 00
OKpY)KalolleM MHUpE KaKk O €IMHCTBE MPUPOABI M YEJIOBEKa, KOTOpPOE
dopMupyeTcsi B XMMHM Ha OCHOBE MOHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKpY’KaroIIEero MUpa, OCO3HAHUS B3aUMOCBSI3M MEXIAY CTPOCHUEM BEILECTB, UX
CBOMCTBAaMHU ¥ BO3MOXHBIMH 00JIACTSIMU TIPUMEHEHHSI.

TecHo B3aUMOJEHCTBYSI C JIPYTMMH €CTECTBEHHBIMHU HAayKaMU, XHUMHS
cTajga HEOThEMJIEMOW YacThbIO MUPOBON KYJBTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCHENIHOTO TPYyJla U KU3HM KaXJ0ro wieHa oOmiecTBa. CoBpeMEHHAsT XUMUS
KaK HayKa CO3MJaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTWW HaIpaBlieHa Ha
pelieHre riI00albHBIX NPOOJIEM YCTOMYMBOIO pa3BUTHS YeJIOBEUEeCTBA —
CBIPEBOM, DSHEPreTUUYECKOM, THIIEBOM, DKOJOTHMYECKOW OE30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM C OOMMH LEISAMH U MPUHIMIAMUA CPEAHEro OOIIero
oOpa3zoBanusi cojaepxkanve npeamera «Xumus» (10-11 knaccel, 0a30BbIi



YPOBEHb M3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYILECTBEHHO HAa OOIEKYJIbTYPHYIO
MOATOTOBKY  OOydYarommxcsi,  HEOOXOIMMYKH MM Uil BbIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOYECHHUS B KU3Hb COLIMYMA,
MPOJOJDKEHUsT O00pa3oBaHMsI B  pa3IMYHBIX O0JacTsIX, HE CBA3AHHBIX
HEMOCPEACTBEHHO C XUMHUEH.

CocraBasiomuMu  nipeiMeTa «XUMUS» SBISIOTCA 0a30Bble KypChbl —
«Oprannueckas xumusi» U «OOmas M HEOpPraHUYecKas XUMHUsS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsl KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHWH M0 HEOPraHWYECKON XUMHU (C BKIIOUCHHEM 3HAHUN U3 O01Ien
XUMHH) U opraHndeckoit xumuu. @opmMupoBanyre 1aHHON CUCTEMbI 3HAHUN TpU
U3yYeHHHM TIpeMeTa O00ecreuyrBaeT BO3MOXKHOCTb PACCMOTPEHHSI BCETO
MHOT0o00Opa3us BeIIeCTB Ha OCHOBE OOUIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mas u
HeopraHudeckasi XUMusi» cpopMHUpOBaHA B MporpamMMme Mo XUMHH Ha OCHOBE
CUCTEMHOI0 TOJX0Jla K H3Y4YeHHIO0 ydyeOHOro marepuana M oOyClOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  pPa3BUTUEM 3HAHUM Ha  OMNpeAeNIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUHM CTPOEHHUSI OPraHUYECKHUX
COCMHEHUN, a TAaKXE HAa YPOBHE CTEPEOXMMHUYECKHMX M AJIEKTPOHHBIX
npencTaBieHu o cTtpoeHuu BemecTB. CBeleHus 00 HM3yyaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Ppa3BUTUM — OT YIJIEBOJOPOJOB JIO  CIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX coequHeHuH. B Kypce opraHudeckoi XuMHUH
NOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus TE€PBOHAYAIBHBIE TMPEACTABICHHS O XUMHUYECKOM  CBS3H,
KJIacCU(UKAIIMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCUMOCTU CBOMCTB BEIIECTB OT
UX CTPOECHUS, O XUMUYECKOU pEaKIUU.

[lon HOBBIM yIJIOM 3peHHs B TNpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
TEOpEeTUYECKUA Marepuan U (PaKTOJIOTMYECKUE CBEJEHUS O BEIIeCTBaX W
XUMHYECKOM peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmmas u HeopraHmueckas
XUMHS» 00YyYaroUMMCsl TPEIOCTABISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX W  METOAOJOTUYECKUX
MO3UIUH, TIyOKe MOHSATh UCTOPUUYECKOE M3MEHEHUE (DYHKIIUNA ITOTO 3aKOHA —
oT 00o01aroIIel 10 OOBACHSIIONMIEH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaXHEHMIIMX BeNIECTBaX, HMX COCTaBe,
CTPOCHUHU, CBOWCTBAX U INPHUMEHECHHH, & TAKKE O XUMHUUYECKHUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoiHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTAMHU COACPKAHUS, HMEIIMIUMUA KYJIbTYPOJIOTUYECKUN U
MPUKIAHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3U
XUMHM C JPYTMMH HAayKaMH, PACKpPBIBAIOT €€ pPOJIb B IO3HABATEIBHOW H
MPAKTUYECKOMN JEATETHPHOCTU YEJIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS
K TpOIleCCY TBOpYECTBA B OOJACTH TEOPHUH M MPAKTUYECKUX MPUIOKCHUN
XUMUH, TIOMOTAIOT BBINYCKHUKY OPUEHTUPOBATHCS B  OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUUYECKU
OCMBIC/IMBaTh HWH(OpMaLMI0O W TPUMEHATh €€ ISl MOIMOJHEHUS 3HAHUU,
pELICHUS HMHTEJUIEKTYaJIbHBIX M O3KCIEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3amad. B memom copepkanne yueOHOTO mpeaMera «XUMHUS» JaHHOTO YPOBHS
M3y4eHUS  OPUEHTUPOBaHO  HA  ¢GopMUpPOBaHHE Yy  OOydYarOMIMXCA
MHPOBO33PEHUYECKON OCHOBBI JIJIsl MIOHUMAaHUsI PUIOCOPCKUX HIEH, TAKUX KaAK:
MATEPUAIBbHOE E€IWHCTBO HEOPraHWYECKOTO W  OpPraHMYecKoro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB X COCTABOM U CTPOEHUEM, [T03HABAEMOCTh



IPUPOAHBIX SABJICHUNA IYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIH XUMUU
B pEUICHUU OHKOJIOTMYECKUX Npo0ieM, a Takke MnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, CBHIPbs, CO3/aHHUS HOBBIX TEXHOJOTHHA U
MaTepHaloB.

B nmnnane pemenus 3amad  BOCHHUTAHMS, pPAa3BUTUS U COLMAIM3ALUU
oOy4Yaromuxcs NPUHITHIE MPOrpaMMOM MO XMMHUM TOJIXOJbI K ONPEIEICHHUIO
COllepKaHUsI M TOCTPOEHHUS TMpeAMeTa MNpeaycMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Yy4YE€OHBIX JEHCTBUW, HUMEIOLMX 0a30BO€ 3HAauY€HUE A
pa3IUYHBIX BHJIOB JESITENBHOCTU: pEelIeHus MNpoOiieM, TNOKCKa, aHajlu3a |
o0paboTku  uHpOpMALMK, HEOOXOIUWMBIX I NPUOOPETeHHs]  OMbITa
NPAKTUYECKOM W HCCIeoBaTeIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUHU XUMHH.

B mpaktuke npenogaBaHusi XMMHHM Kak Ha ypOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk M HAa YPOBHE CpEAHEro oOmiero ooOpa3oBaHus, MOpU
OTNpEJICTICHUH COJIePKATEIIbHON XapaKTEPUCTUKU LeJed M3yuyeHUs NperMeTa
HAIPaBJIICHUEM TMEPBOCTENICHHOW 3HAYMMOCTH TPATUIMOHHO MPU3HAETCS
dbopMHUpOBaHHME OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MAESTENbHOCTH 4YellOBeKa M KakK OJHOro W3
KOMITIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOou
NOJIXOJ K ONpPENENCHUI0 LeJell U3ydYeHHUs TMpeaMera SBISETCS BIIOJHE
OTIPaBJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS IVIABHBIMH LEISIMU U3y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISFOTCS:

e (opmMupoBaHHEe CHCTEMbl XHMHMUYECKMX 3HAaHUM Kak BaKHEUIIEH
COCTaBIIAIOIIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, B OCHOBE
KOTOpO# JieKaT KIIOUeBble MOHATHS, (yHIaMEHTalbHbIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHUEH X Pa3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUH O HAYYHBIX METOAaX
MO3HAHUS BEIIECTB M XWMHUYECKHX PEAKIMi, HEOOXOAUMBIX IS
NpUOOpETeHUsT yMEHUN OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOLIUX MECTO B MPHUPOJE, B MPAKTUYECKON U
IMOBCEIHEBHOM KU3HHU,

e Dpa3BUTHE YMEHUH U CHOCOOOB  NIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHMeM U OOBSCHEHHEM  XMMHYECKOIO  SKCIIEpUMEHTA,
coOmroIeHneM paBuil 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ aTuMm, conepkarenpHas XapakTEepHCTHKa Leled M 3aaad
U3Yy4YEeHHS MpEeAMETa B MPOrpaMMe MO XMMHMHM yTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBHUM C HOBBIMM NPUOPUTETAMU B CHUCTEME CPEAHEro OOIIEero
oOpazoBanus. CerosHsi B MPENOJAaBaHUM XUMHUH B OOJIbLICH cTeneHu oTAaéTCs
NPEANOYTECHUE  NPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHHMs  OOydeHMs,
OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00II€00pa3oBaTeIbHOM
OpraHu3aliid, BIAJCIONIETO HE HAa0OpOM 3HaHUK, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHS 3HAHUH
Y IPUMEHEHUS UX B PEAJIbHOM KU3HU JJIsl PEIICHMS MPAKTHYECKHUX 3a/1a4.

B cBA3M C¢ 3TUM Npu M3y4eHHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKHUE LIETHU U 3a]1a4M, KaK:

aganTanys oOydalIIMXCAd K YCIOBUSAM JMHAMHYHO pPA3BUBAIOIIETOCS
Mupa, (OPpMUPOBAHME HWHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K



caM000pa30BaHUIO, COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPHUHSITHIO
IPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYallMsSIX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

dbopmupoBaHue y OOY4YAIONIUXCS KIIOUYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), MMEIONIUX YHUBEPCAIbHOE 3HAYEHUE JJI Pa3IMYHBIX BUJIOB
NEATeNIbHOCTU:  pelleHus MmpolOsieM, TIOWCKa, aHaliu3a U 00pabOTKH
uHpopMani, HEOOXOAUMBIX IS TPUOOPETEHHUs OMbITa JESATEILHOCTH,
KOTOpasi 3aHMMAeT BaAXKHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JJISI OLEHKHU C
MO3ULMN 3KOJOTHUYECKOW O€30MacHOCTU XapakTepa BIUSHUA BEUIECTB M
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUICKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEH O00YyYalolUXCsi: CIOCOOHOCTH CaMOCTOSITEIBHO TMPUOOpETaTh
HOBBIC 3HAHUS IO XUMHUU B COOTBETCTBHUU C >KU3HEHHBIMU MOTPEOHOCTSIMU,
UCIIOJI30BaTh COBPEMEHHbIE WH(OPMALIMOHHBIC TEXHOJOTHU [JIsi TOUCKA U
aHajgu3a y4eOHOM W HAay4YyHO-TIOMYJSApHOW HWHOpMaMK XUMHYECKOTO
COJICpKaHUS;

dbopMupoBaHue u pa3BUTHE Yy OOYYAIOIMMUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBI, B 4YAaCTHOCTH, IIPU ITUIAHUPOBAHUU U
IPOBECHUN XUMUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOywaromuxcs YyOeKIEHHOCTH B T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUH, €€ BaXKHOW POJM B PEHICHUU TI00abHBIX MPOOIeM
palMoOHAIBLHOTO TPUPOIOTIOJIH30BAHMS, ITOMIOJTHEHUS YPHEPTreTUUECKUX PECYPCOB
U COXpaHEHUsi MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHUS K TMPUPOJE M CBOEMY 3/I0POBBIO, a TakKke
NpPUOOPETEHUs OMbITAa HWCIOJB30BaHUS TMOJYYSHHBIX 3HAHUM I TPUHSATHSA
IPaMOTHBIX PEIICHUN B CUTYalUsIX, CBA3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM miane cpegHero ooOmero oOpa3oBaHHS MPEAMET «XHUMUSD
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHoll oOmactu «EctecTBeHHO-
HAy4YHBIE MPEMETHI.

OO6miee 4yuMcno 4YacoB, OTBEACHHBIX I M3yYEHUsS XUMHUU, HA 0a30BOM
YpOBHE CpeaHEro o0Iero oopa3zoBanus, coctariser 68 yacos: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 yaca (I wac B Hexdenio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKO XUMHUH

IIpenmeT opraHnyeckon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJIYYEHUH HOBBIX BEIIECTB U MAaTepUAIOB. TeopHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHuid A. M. bytnepoBa, €€ OCHOBHbIE mNOJOXKEHUA. CTPYKTypHbIE
dbopMyIbl OpraHUYeCKUX BElIeCTB. [ OMOIOTHS, H30MepHsi. XUMHUECKasl CBS3h
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4eckux CoeIMHEHUHN (CUcTeMaTU4YecKas) U TPUBHAIbHBIC
HAa3BaHUS BAXKHEUILINX NPEACTABUTENEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCIEPUMEHTAIBHBIE METObl M3YyYEHHUS BEIIECTB M HUX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepualaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OPraHUYECKUX BELIECTB, HAONIOJCHHE H
OMHUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjaeHUe, OOYTIUBAHKUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHME, FOMOJOTHYECKHM psl. MeTaH W 3TaH —
POCTEUINNE TMPEICTABUTEIN alKaHOB: (U3WYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu 3aMelIeHUs] W TOPEHUSs), HAXOXKJIECHHE B TMPUPOJIE, TMOJIyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE NMPECTAaBUTENN AIKEHOB: (HPU3MUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAIlMM, OKUCICHUS W
NOJIMMEPHU3aLIUN ), IOJIYYeHHE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metunodyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJIMMEPU3ALINH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa 1 pE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKH psij.
AlLleTUIIEH — TMPOCTEUIIMN TPEeACTaBUTENb aJKMHOB: COCTaB, CTPOCHHE,
duznueckue W XUMUYECKHE  CBOWCTBA  (peakuuM  TUIAPUPOBAHUS,
rajioreHUpOBaHUs, THIpaTallii, TOPEHHUS ), IOTYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, ctpoeHue, GU3MUECKHE U XUMUYECKHUE CBOMCTBA
(peakuuMu TrajJoreHUpPOBAHUS W HUTPOBAHUSA), IMOJIYYEHUE M HPUMEHEHHE.
Tonyon: cocmae, cmpoenue, Quauyeckue u XumuiecKue ceoucmea (peaxyuu
2ANI02eHUPOBANUST U HUMPOBAHUS), NOAY4YeHue U npumenenue. TOKCUYHOCTH
apeHoB. ['eHeTHMyecKas CBS3b MEXAY YIVIEBOAOPOJAMU, NMPUHAIIECKAIIUMU K
Pa3JIMYHBIM KJIaccaM.

[IpupoaHbIe MCTOYHUKH YIIIEBOAOPOAOB. I[IpupoaHbBId ra3 W NOMyTHBIE
HedTanabie Ta3zpl. HedTh u e€ mpoucxoxaenue. Crnocobsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TepMHUYECKUM, KaTaJIUTHUYECKUil), mupoiau3. [IpomykTs
nepepadoTku HePTHU, HX MNPUMEHEHHE B NPOMBIIUJIEHHOCTH U B OBITY.
KameHHbI# yroip U IpoyKThl €ro nepepadboTKH.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUMN:
O3HAaKOMJICHHE ¢ oOpa3laMy IUIaCTMACC, KaydyKOB W PE3UHBI, KOJUJIEKIUU
«Hedtp» u «Yromb», MOJETHPOBAHUE MOJIEKYJ  YIJIEBOJOPOIAOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUUYECKON paboThl: MOJTyYCHHE
ATUIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacu€rHble 3anaumn.

Bbluncienuss mo ypaBHEHUI0O XHMHMYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA HCXOJHOrO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 HCXOJHBIX BEIIECTB WM MPOIYKTOB
peaKIum).

Kuciaopoaconepxamme oprannieckue coeuHeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METAHOA W ATAHOJ: CTPOCHHE,
dbu3nYecKkue U XUMUYECKUE CBOMCTBA (pEaklUU C aKTUBHBIMU METAJLJIAMU,
raJIoreHOBOJIOPO/IaMH, TOpPEHHUE), NMpUMEHEeHHe. BoaopoaHbie CBS3M MEXIY
MOJIEKYyJIaMU CIUPTOB. [lelicTBME MeTaHoJIa U 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHOroatoMHbl€ CHUPTHL. OTUICHTJIMKOJL W TJUIEPUH: CTPOCHUE,
dbu3uveckue M XUMHUYECKHE CBOWCTBa (B3aMMOJIEHCTBHE CO MIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peakiiis Ha MHOTOAaTOMHbBIC CIUPTHI). JlelicTBre Ha
opraHu3Mm 4enoBeka. [[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

@deHoJ: CTPOEHHUE MOJIEKYJIbI, (U3WYECKHMEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIaeru, ameTalbIeruja: CTPOCHHUE,
dbu3nYecKre U XMMUYECKUE CBOMCTBA (PEAKIIMU OKUCICHHUS] U BOCCTAHOBJICHMUS,
KaueCTBEHHBIC PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TIpejiebHBIE KapOOHOBBIE KHUCJIOTHL. MypaBbUHAs W
YKCYCHasl KUCIJIOTBI: CTPOCHHE, (PU3nUecKrue 1 XuMHUUYECKHEe CBOWCTBA (CBOMCTBA,
oOmme s Kiacca KUCJIOT, peakius JTepuuKaluu), TMONIydeHUEe U
npumeHeHne. CTeaprHOBasi U OJIEMHOBAs KUCIOTHI KaK MPEICTABUTEIN BBICILINX
KapOOHOBBIX KHCIOT. MbUTa Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, HUX
MOIOIIEE IEWCTBUE.

Crnoxknble 3(QUpbl KaKk MTPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbiX 3¢upoB. Kupsl. [uaponus sxupoB. I[lpumeHeHue KUpPOB.
buonornueckas posip KUPOB.

VYrneBogsl: cocraB, Kiaccudukamus —yrieBogoB (MOHO-, JHU- U
noyimcaxapusabl). [JoKo3a — TMpoCTEHIIWA MOHOCaXapul: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (pHU3nYecKue U XMMHUYECKUE CBOMCTBA (B3aUMOJCIHCTBUE C
ruapokcuaom meau(Il), okucinenue aMmmuayHbIM pacTBOpoM okcua cepedpa(l),
BOCCTAHOBIICHHE, OpOKEHUE TIIOKO3bI), HAXOXKECHUE B MIPUPOJIE, MPUMEHEHHE,
ounonornyeckas poiib. @orocunres. PpykTo3a Kak H30Mep TITIOKO3bI.

Kpaxman u nemirono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
euoa03bl. PU3NYecKue M XMMHUYECKHME CBOMCTBA Kpaxmana (TUIpoJiu3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUMN:
MpOBEAEHNE, HAOIIOAECHUE U ONHUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIIUPTOB (OKHUCIECHHE 3TAHOJA
okcugoM meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJEHCTBUE TIIHIIEPUHA C
ruapokcuaom Mmenu(Il)), anpaernnoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM
okcuga cepedbpa(l) m rumpokcumom memu(ll), BlammomeicTBHe Kpaxmamna ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKONW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaumn.

Boluncnenuss mo ypaBHEHUIO XUMHUUECKON peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOrO BEIIECTBA WM MPOAYKTa PEAKIHUH MO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB
peakiun).

A30TCoaepKaIne OpraHnIecKue COeTNHEHUS.

AMUHOKHCITOTBI ~ KaKk  aM(OTEpHBIE  OPTraHUYCCKUE  COCIMHCHHS.
dusnyeckne M XMMHYECKHUE CBOWCTBA aMUHOKHCIIOT (Ha TpPHMEpEe TIUIMHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTuabl.

benku kak mpupOIHBIC BBICOKOMOJICKYJISIpPHBIC coeauHeHus. [lepBuuHas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OEIKOB. XUMUYCCKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

DKCTIEpUMEHTAIbHBIE METOAbl M3yYCHHUs BEIICCTB WM WX IPEBPAIICHUN:
HAOJIFOJICHUE M OINMCAaHWE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OelKOB
IIpW HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJSIDHBIX  COCIUHEHUM:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTCIECHb MOJUMEPHU3AIMH, CPEIHSISA
MoJIeKyJsipHass Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJIIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIIHs U ITOJTMKOHACHCAITHS.

DKCHEpUMEHTAJIbHBIE METOJbl M3YYCHUS BEIIECTB M WX IPEBpAICHUI:
O3HAKOMJICHME C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIaCTMACC, KayqyKOB.

MeXnpeIMEeTHBIC CBS3H.

Peanuzanmss MeEXIpPEIMETHBIX CBS3€H IPU HM3YYCHUHW OPTraHHYCCKOU
xumuu B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONINXCS CHUCTEMHBIMH
IUTSL OTNIEIBHBIX MIPEMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TIOHSATHUS: SIBICHWE, HAydHBIA (akKT,
THIOTE3a, 3aKOH, TEOPHs, aHAJN3, CHUHTE3, KIACCU(PUKAIUsS, MEPUOTUIHOCTD,
HaOII0IeHNEe, N3MEpPEHHE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

@dwuszmka: wmarepus, OdHEpPrus, Macca, aroM, DJJCKTPOH, MOJEKYIa,
DHEPreTHUYECKUN YpPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, QU3MUCCKUE BEIMUNHBI U €JIMHUIIBI KX U3MEPCHHUS.

buonorus: kiertka, opranusm, O6uocdepa, 0OMEH BEIIECTB B OpraHuU3Me,
dboTocuHTE3, OMOJOTMYECKH aKTHUBHBIC BeliecTBa (O€IKH, YIJIEBOIBI, JKUPHI,
(bepMeHTHI).

eorpadms: MuHEpanbl, TOPHBIE TIOPOJBI, IOJIE3HBIE HCKOIAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHonorusi: MHUIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO TMUTAHUSA,
MOIOIIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE TPErapaThl, MaTepUabl
U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckne OCHOBbI XUMHUU

XUMUYECKUA 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
00o0yi04Ka. DHEPreTHUECKHe YPOBHU, TIOlypOBHUA. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpenesieHus JIEKTPOHOB 0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAIUS AaTOMOB.

[leppuonnuecknit 3axkoH u llepuonuueckas cHUCTEMAa XUMHYECKHX
anementoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ilepuonnueckor cucrembl xumudeckux odiaemeHToB JI. M. Menaeneesa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX DJIIEMEHTOB U 00pa3yeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEIIECTB IO TpyNmnaM M NEpUoAaM. 3JHAYCHHE MEPUOJAUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenune BemecTBa. XHUMUYECKas CBS3b. BHIIBI XMMHUYECKOW CBSI3U
(xoBaJIeHTHAsI HETOJIAPHAS U MOJISIpHAS, HIOHHAS, MeTajInueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMHUUYECKOW CBsI3M (OOMEHHBIH UM JIOHOPHO-
akienTopHeiil). BomoponHas cBsizb. BalleHTHOCTB. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemiectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [WIBl  KPUCTALIMYECKHX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsTue o nucnepcHbix cucremMax. VICTUHHBIE U KOJUIOMHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKMX  COCTUHEHHI. Homenkiarypa
HEOPraHWYECKUX BEIIECTB. [ '€HeTHYecKasi CBSI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKHX peakiuil B
HEOPraHWYECKON W OPraHWYeCKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHCHHS U NPEBPAILCHUS SHEPTHH IIPH XUMHYCCKHX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX  (DAKTOPOB.
O6paTumble peakuu. XHUMHYECKoe paBHOBecue. DaKTOPhI, BIUSIOINIME Ha
cOCTOsIHME XuMuyeckoro pasHoBecus. [Ipunnun Jle [lartenbe.

OnextponuTuyeckas nuccoruanusi. CuibHbIE W CJIa0ble SJEKTPOJUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaIbHas, IIETOYHAS.

OKHUCIHUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M WX IPEBPAILCHHIA:
nemoHcTpanus Tabnun «llepuogudeckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBay, n3ydeHrne Mojieliel KpUCTALNTHYECKUX PEIIETOK, HAOII0IeHNE
U ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3joKeHUe
NEPOKCUJA BOJIOPOJAa B MPUCYTCTBUM KaTalu3aTropa, ONPEAEICHUE CpEIbl
pacTBOpPOB BEUIECTB C IOMOIIBI) YHUBEPCAJIBHOIO HWHIMKATOpPA, PEAKLHUH
MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKON padoThl «BiusHuE pa3IMuHbIX
(aKTOpOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérurnle 3amaun.

Pacu€éTtel 1mO ypaBHEHMSM XUMHUYECKHMX PEaKUWh, B TOM YHCIE
TEPMOXMMHUYECKUE PACUYETHI, pACUETHI C UCIIOJIb30BAHUEM ITOHATHUS «MacCcoOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilosmoxxenne HemerayuioB B llepuonndeckor cucrteme
xuMu4deckux 3yemMeHToB J[. M. MeHneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB.
du3nyuecKkue CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMepe
KHCIIOpOJa, cepsl, hocdopa u yrieposa).

XHUMUIECKHE CBOUCTBA BAKHEHINNX HEMETAILIOB (IaJlOreHOB, CEPhL, a30Ta,
dochopa, yriepoga HW  KpEeMHHS) M HUX  COCAUHCHHM (OKCI/II[OB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTIOT, BOAOPOJAHBIX COSTUHEHHUIN ).

[IprMeHeHnEe BAXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. [lonoxenne meraiioB B [leprpoandeckoi cucteMe XuMHYECKUX
sanementoB JI. WM. MenneneeBa. OCOOCHHOCTH CTPOEHUSI AJIEKTPOHHBIX



o0osouek atoMoB MeTaioB. O6mue gusnueckue cBoiicTBa MetamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUYECKUAN psi HAPSXKEHU METAJIIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEUINUX METAJIOB (HATpUM, KaduM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O61mue crnocoObl mosiy4eHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCMEPUMEHTAIbHBIE METOAbl HW3Yy4YEHUS BEIIECTB M HUX MPEBPALLCHUN:
M3YyUYeHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3aJ]lay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMMOJACHCTBUE THAPOKCHAA  ATIOMUHUS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KAUYECTBEHHBIE PEAKIMU Ha KaTHUOHBI
METaJIJIOB).

PacuétHrnlie 3agaun.

Pacuétel macchl BemecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIHYECTBY
BEIECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUH, €CIU
OJIHO M3 BEIIECTB UMEET IPUMECH.

XHUMHSA ¥ )KM3Hb

Ponbs xuMuu B oGecrieueHnn SKOJI0TUYECKOM, SJHEPTEeTUUECKON U TTUIIIEBOM
0€30MacHOCTH, Pa3BUTUM MeTUIIUHBL. [[OHSITHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUINAX HTPOMBIIIIIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUANIOB: BAXXHEUIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpHUalIbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuabl J1JIsl AJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKHNE U MUHEPAIbHbIC
yI0OpeHus.

XuUMHUS ¥ 370pOBhE YEJIOBEKA: IMpaBujia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, TNpaBuia OE30MAaCHOTO HCIMOJIL30BaHUS TPENapaToB OBITOBOU
XHMHHU B TIOBCEIHEBHOM KH3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzainus MeXnpenIMETHBIX CBSI3eM MNpU HW3yYeHHH OOmmed u
Heopranmueckoi xumuu B 11 Kilacce OCyIECTBISETCS 4Yepe3 MCIOJIb30BaHUE
KaK OOIIUX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK M TOHATHH, SBISTIOLITAXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAINW3, CHHTE3, KiIacCH(UKamus, IEepUOIUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SBJIICHHUE.

du3nka: mMarepus, SHEPTrUs, Macca, aToM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPaJUOAaKTUBHOCTb, MOJEKYyJa, SHEPreTUYECKUNA YpPOBECHbD,
BEIIIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHHE BeEIIeCTBA, (HHU3UUCCKHE
BEJIMYMHBI U €TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHusM, OJKOCHUCTeMa, Ouocdepa, MakKpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIaeMbIe,
TOIUIMUBO, PECYPCHI.

TexHonorus: XUMHNYCCKas IMPOMBINIJIICHHOCTD, MCTAJLIyprus,
IIPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpHUaIOB, CEJIbCKOXO0351CTBEHHOE
IIpoOnu3BOACTBO, nmumeBas IIPOMBINIJIICHHOCTD, @apMaueBTquCKaﬂ

IIPOMBIINIJICHHOCTDb, IIPOMU3BOACTBO KOCMCTHYCCKUX IIPCIIAPATOB, IIPOMU3BOACTBO



KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAA IIPOMBIIIIJICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  VYPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K peE3yJbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TIPOrpaMM CpeHEero oO0I1iero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeJMETHbIM UM TMpeAMeTHbIM). HayuHo-MeToauyeckod OCHOBOM IS
pa3pabOTKU TIAHUPYEMBIX PE3YJIBTATOB OCBOCHUSI IPOIPAMM CPETHETO OOIIEro
00pa3oBaHus SABISIETCS CUCTEMHO-IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETrO
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEIICHHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOCKIACHUW JUYHOCTH Ha
OCHOBE KJIFOYEBBIX IICHHOCTEH M HMCTOPUYECKUX TpPAAMIMK 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIUXCs PYKOBOJICTBOBATHCS B CBOEH
JESATeTbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, MPUCYIIIUMHU II€JTOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIMUTATEIBLHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSMH U UJeallaMi POCCUHCKOT0 IPaKJaHCKOT0 00IeCcTBa, MPUHATHIMU B
o0IIeCcTBE HOPMAaMH M TPABHJIAMH TOBEJICHHS, CITIOCOOCTBYIOIIMMU TPOIIeccam
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOI'O CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3YNbTAaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaKaIOT
c(hOpMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M TPAKTUYECKON IEATEIHHOCTU
oOy4aroImuXxcs Mo peaju3aluy MPUHATHIX B 0011eCTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpakaIaHCKOr0 BOCIIMTAHUSA:

OCO3HAaHMS  OOy4YaIOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKCHUS K 3aKOHY U MPABOMOPAIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33144, BHIMTOTHCHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAIHU3E PA3TUIHBIX BUJIOB YICOHOU JeATEIHHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIUTAHUS

[HEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHUS K MPOIECCY TBOpPUECTBA B 00JACTU TECOPUM U MPAKTUYECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUSI HAYKU €CTh PE3yJIbTaT



JUINTENIBHBIX HAOMIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX MOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpECa M TO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHHHU M MOCIEAYIOLIEM
aHanu3e  HMHPOpMAlMU O  MEPEAOBBIX  JOCTUKEHUAX  COBPEMEHHOMU
OTE€YECTBEHHON XMMMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH ~ OLICHMBATh CHUTyallUH, CBSI3aHHBIE C XUMUYECKUMU
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUECHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHUE U MOCTYNKUA CBOMX TOBAapHUIIEH C
MO3UIIMA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IOCJIECACTBUU ITHX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHMUS IIEHHOCTEeH 3J0poBoro M Oe3omacHoro olpasza >KU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus1 mpaBuil 0€30MacHOro OOpalleHusi C BEIIeCTBAMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYI0BOH JESTEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPaBWJI WHIWBUAYAJbHOTO M KOJUIEKTUBHOTO
0e30macHOro TMOBEACHUS B CHUTYallMsX, YTrPOXKAIOUIUX 3J0POBBI0 M KU3HU
JIIOCH;

OCO3HAHUS  TIOCICACTBUM W HENPHUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroisi, HAPKOTUKOB, KYpEeHUs);

5) Tpya0BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JEeSTENBHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOM U JAPYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pPEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXEHUSI K TpyAy, JIOIAM Tpyda U pe3yiabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHAYAJIbHOM TPAeKTOPUH
oOpazoBanus, Oyaymield nmpodeccuu W peaau3aniuid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 oTpeOHOCTEH 00111eCTBA;

6) 3K010rH4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOLIECHMS K MPUPOAE, KaK NCTOUYHUKY
CYILIECTBOBAHMS KU3HHU HAa 3€MIIE;

NOHUMAaHHUS TJI00AJBHOTO XapaKTepa AKOJIOTHMUECKUX MpOoOJieM, BIUSHUS
HSKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOAMMOCTH HCIONB30BaHUS JIOCTUKEHUW XUMHM JJIs
peIICHIs BOIPOCOB PALOHAIBHOTO IPUPOIOIIOIb30BAHNS;

AKTUBHOTO HENPUSTUS JCHUCTBUI, NPUHOCIIIMX BpEl OKpYXKaIoIIeH
MIPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArOMPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILIATH UX;

HaJu4yusi PAa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHUS, JKOJOTMYeCKOU
KyJbTYpbl, OIbITA JIESITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEIbHON, KOMMYHUKAaTUBHOW U COLMAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouu;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOMN MPAKTHKY;

NOHMMAaHMS CIeIUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBaHUYU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIOCTHOTO
MPEJICTaBICHUs 00 OKpYXKAIOIIeM MUpPE KaK O €IUHCTBE MPUPOIBI U YETIOBEKA, B
MO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
[UBIJIM3AIMA: B €€ TYMAaHHCTUYECKOW HANpPaBICHHOCTH M BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepuaibHOW KyJNbTYpPHI, PEHICHUH TI00aTbHBIX
npobJieM yCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeuYeHNH YCIIOBUH YCIICITHOTO TPY/Ia U SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)/I0T0 4JieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHaIW3a W OOBSICHCHHS SBICHUH
OKPYXKAIOIIEro MHUPAa W TMPOHMCXOMSIIMX B HEM HW3MCHCHUW, YMEHUS JIENaTh
O00OCHOBaHHBIC 3aKJIFOUYCHHUSI HA OCHOBE HAYYHBIX (PAKTOB M HMEIOIIUXCS
JTAHHBIX C IICJIBIO TIOJYYEHHUS JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOieM B PeabHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K TIO3HAHUIO M UCCIIEIOBATEIILCKOM JIESTEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpEphIBHOMY 0Opa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUH IO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOGHHOCTSAM  TpylJa B  pasIuyHbIX  cdepax
po¢eCCUOHATBHON JACSTEITLHOCTH.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOr0 MpenMera «XUMHUS
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXIpeaMETHBIE) oOIeHay YHbIe MOHSATHS,
OTpaXkarolue IEJOCTHOCTh HAYYHOW KApTHHBI MHpa W CHEU(UKY METO/IO0B
MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEILECTBO,
DHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (PaKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUsA, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
SKCIIEPUMEHT U JIPyTHE);

YHUBEpCaJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneunBaronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH ¥ COIMATTLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD o0yyarommnxcs UCII0JIb30BaTh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
yueOHbIE IEUCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPAKTHKE.



MeTtanpeaMeTHbIE PE3YyJbTaThl OTPAXKAIOT OBJIAJAEHUE YHUBEPCATbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JNEUCTBUSMU.

OBjiajeHne  yYHUBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATeJIbHBIMH
AeCTBUAMM:

1) 6a3oBble JJOrMUYecKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIHMPOBATH W aKTyallM3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEATh LEIH JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTECPUU HX
JOCTUKEHUSI, COOTHOCUTb PE3YyJIbTaThl JAESATEIBHOCTH C IOCTABICHHBIMHU
LETISIMU;

UCIIOJIb30BaTh TP OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIICJISITh XapaKTEPHBIC MPU3HAKK MOHATUN U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYXKJECHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU U MPOTHUBOPEYHS B PacCMaTPUBAEMBIX
SIBICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NpUMEHSATH B  MPOLIECCE TO3HAHMS, HKCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpeoOpa3oBbIBATH  MOJEIbHBIC
OpE/ICTaBIIEHUsI — XUMHUYECKMHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHYECKOW peaKIUu — IMpU PEHICHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIE MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEUIECTB U XUMUYECKUX
peaKiuu;

dopMynupoBaTh IeNM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSTEIHLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4yeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYKIECHUN;

BJIAJETh HABBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAONIOJaTh 3a
XOIOM MpOILEcca, CaMOCTOSITEIbHO  IPOTHO3UPOBATh  €ro  pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTHU
pEe3yIbTAaTOB HCCIIEIOBAHUS, COCTABISITh OOOCHOBAHHBIM OTYET O MPOJEIIaHHOM
pabore;

nprOOpEeTaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENHHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB pEUICHUS MNPAKTUYECKUX 3ajlady, MPUMEHEHHUIO Pa3IMYHbIX
METOJI0B O3HAHUS.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3MYHBIX HUCTOYHHMKAX WH(Mopmaruu (HayIHO-
MONYJISIpHAST JIMTEpAaTypa XUMHUYECKOrO COJIEpkKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypebl aTepHeTa), aHanu3upoBaTh HHPOPMAIUIO PA3IUYHBIX BUJIOB U (hopM



NpEJICTaBICHUsA,  KPUTHUECKH  OIECHHMBAaTh €€  JIOCTOBEPHOCTh M
HENPOTHBOPEUYHUBOCTH;

(GopMyaupOBaTH 3aMPOCHl M MPUMEHSIThH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHPOpMAIK, HEOOXOIWMOHM MMl BBHIMOJIHEHHS YYeOHBIX 3am1ad
ONPEIEIIEHHOTO TUIIA;

nproOpETaTh OMBIT UCIIOIB30BAaHUS MH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3INIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENTFHO ~ BHIOMpaTh ONTUMAJIbHYIO (OopMy mpeacTaBICHUS
uHpopmaiuu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCTIOJh30BaTh HAyUYHBIM S3bIK B KayecTBE CpeJICTBAa MpH padboTe ¢
XUMHAYECKON WHGPOpMAIUeil: MPUMEHATh MEXIpPEAMETHbIE ((PU3NYECKUEe |
MaTeMaTU4YEeCKUE) 3HaAKW W CHUMBOJBL,  (GopMynbl, aOOpeBUATYpBHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEeoOpa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OgiiaieHHe YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMH 1€ CTBUSIMH:

3aJjaBaTh BOIIPOCHI 10 CYIIECTBY OOCYXIaeMOl TEeMbl B XOJle AHMAaiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh WICH, (POPMYIUPOBATH CBOW TMPEIIOKCHHUS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C TIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHOMN JEATEIHHOCTH,
MOJyYCHHBIX CAMOCTOSATEIBHO WM COBMECTHO CO CBEPCTHHUKAMHU TIpH
BBIMIOJITHEHUN  XUMHYECKOTO OKCIIEPHMEHTa, MPAKTHYEeCKOH paboThl Mo
MCCIICJIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTH3aIiH YIeOHOTO MPOCKTA
(opMyIupOBaTH BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COIJIaCOBaHUS MO3ULUN B X0/ OOCYXAECHUSI U 0OMEHAa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJITHBHBIMH AeHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JesITeNIbHOCTh, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUpPOBaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh IMpEeUlaraéMblii alropuT™M JIEHUCTBUN INpU
BBITIOJTHEHUW YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOWpaTh Haubolee
3 PeKTUBHBIN CrocO0 MX pEIIeHUs ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILIECTBJISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble pE3yabTaThl OCBOCHUA Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

cq)opMI/IpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJU XMMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U  KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAJIPHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIECHHUS K CBOEMY 3J0POBBIO U
MNPUPOJTHOM Cpeie;

BJIAJICHUE CUCTEMOW XHMMHYECKHUX 3HAHUH, KOTOpas BKIIKOYACT:
OCHOBOIIOJIAraloIIue TOHATUSA (XUMHUYECKUN DJIEMEHT, aToOM, SJCKTPOHHAs
0o0o0JIoykKa aToMa, MOJIEKYJa, BaJIEHTHOCTh, JJICKTPOOTPHUIIATEIHLHOCTD,



XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyna (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIPHAasE ~ Macca, MOJSPHBIA  00BEM,  YIJIEPOIOHBIM  CKEJNeT,
(yHKUMOHANIbHASL TpyNNa, pajJuKall, U30MEpPHUsS, H30MEPHI, TOMOJIOTHYECKUI
psiZ, TOMOJIOTH, YTIJIEBOJOPOAbI, KUCIOPOA M a30TCOAEpXKAIIUE COEIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COCTUHEHHUS );
TEOPUHU U 3aKOHBI (TEOpHUs CTPOEHUSI Ooprannyeckux emecTs A. M. bytieposa,
3aKOH COXPAaHEHHS MAacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3BIK
XUMHHM; MHPOBO33PEHUYECKUE 3HAHUS, JIeXallue B OCHOBE MOHUMAHMUS
NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SBICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MaCHOM HCIOJIb30BAHUU
BaXHEHIIMX OPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOU AESATEIBHOCTU
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC MPU3HAKU MOHITHH,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJbB30BaTh COOTBETCTBYIOIIME MOHSATHUS
pHU ONMCAHUU COCTaBa, CTPOCHUS U MPEBPAILIEHUN OPraHUYECKUX COCTUHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUECKYIO CUMBOJIMKY JJIsi
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dopMysn OpraHMYeCKMX BEHIECTB W YpPaBHEHHM XHMMHUYECKHX pEaKiuH,
M3rOTABIMBATH MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB JIJISl UJUTFOCTPALIMH UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHM YCTAaHABIMBATH MPUHAICKHOCTh U3YYEHHBIX
OpraHMYeCKUX BEHIECTB IO KX COCTaBy U CTPOCHHUIO K ONpENEIEHHOMY
KJIacCy/Tpymnie CcOoequHEHUM (YIrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpKalIue
COEIMHEHUS, BBICOKOMOJEKYJSIPHbIE COEIUHEHMS), NaBaTh UM Ha3BaHUS IO
cuctematudeckoit Homenknarype (IUPAC), a takke npuBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTIEIbHBIX OPraHUYECKUX BEUIECTB (ITWUJICH, MPOINWJIEH, AllETUJIEH,
ATUJICHTJIMKOJIb, TIUIEPUH, PeHOI, (hOopMalIbAETH]I, alleTalbIeTU I, MypaBbUHAS
KHCJIOTa, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTA, CTE€apUHOBas KHUCIOTA,
TII0K03a, (PyKTO3a, Kpaxmall, IeIi0103a, TIIUIHUH);

c(hOpPMHPOBAHHOCTh YMEHHUS ONPENESATh BUIB XUMHYECKOW CBS3U B
OPraHMYEeCKUX COCAUHCHUSX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTtB A. M. BytiepoBa s OOBSCHEHUS 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT HX COCTaBa U CTPOEHHUS; 3aKOH COXPaHEHUS MacChl
BEILECTB;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
duznueckre U XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEJCTABUTENCH pazTUYHBIX
KJIaCCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STUJIEH, MPOIMWICH, alleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHICHTJIUKOIIb,
[JIMLEPHUH, (PEHOJ, alleTalbAEeTH]l, MypaBbUHAs U YKCYCHAasl KUCIOTBI, IJIHOK03a,
KpaxMall,  LeJUII0J03a,  aMUHOYKCYCHas  KHUCJIOTa),  WJIIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUI C UCTIOIB30BAaHUEM CTPYKTYPHBIX (pOpMYyT;

c(OpMUPOBAHHOCTH YMEHUS XapaKTEepPU30BaTh UCTOYHUKH
YIJIEBOJIOPOJHOTO ChIpbs (HE(PTh, MPUPOAHBIA Ta3, yrojb), CHOCOOBI HUX
nepepadOTKU U NPAKTUYECKOE PUMEHEHHE MPOAYKTOB NEpeEpadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHA TMPOBOJUTH BBIYMCICHHS MO XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOYKTa
peakluuy IO M3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HMCXOJIHBIX
BEILIECTB WJIH NPOJYKTOB PEAKIUN );



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJ]aX HAyYHOTO MO3HAHUs, UCIIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
U XUMUYECKUX  sIBIEHUWA  (HAOJIOJIeHUE, U3MEPEHUEe, OKCIEPUMEHT,
MOJICTUPOBAHUE), HCIMOJIB30BaTh CUCTEMHbICE XUMHYECKHE 3HAHUS A
NPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAlMSX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

chOpMUPOBAHHOCTh ~ YMEHMH  cOONOJaTh  MpaBuia  MOJIb30BAHUS
XUMUYECKOW MOCYI0il U J1abopaTOpHBIM O0OpYJAOBaHHMEM, a TaKXKe IMpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBHITIOJHEHUIO
71a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUTAHUPOBATh M BBITIONHATH XUMHUYECKHI
AKCIEPUMEHT (TIpeBpallleHrss OpPraHWYeCKUX BEHIECTB TMpPH HaArpeBaHUU,
MOJIydeHUE DTWICHA W M3YYEHUE €ro CBOMCTB, KaueCTBEHHBIC peaKIuu
OpraHWYeCKUX BEIIECTB, JIeHATypalus OCJKOB TPU HArpeBaHHUM, I[BETHHIC
peakiuu OeIKOB) B COOTBETCTBHM C MPABWIAMHU TEXHUKH OE€30MAaCHOCTU TPH
oOpallleHnH C BeIIeCTBaMU M Ja0OpaTOPHBIM 00OpYJAOBaHUEM, MPEICTABIATH
pe3yiabTaThl XHMHYECKOTO OHKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuii U (QopMyIupoBaTh BBIBOJIBI Ha OCHOBE JTHX
PE3YIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3HPOBATH XHUMHYECKYIO
uH(OpMaIIMIO, TIOJYYaeMYI M3 pa3HbIX HCTOYHUKOB (CpelicTBa MAacCCOBOM
uHdopmanmu, MHTEpHET U APYTUX);

chOpMUPOBAHHOCTh yMEHUN  COONIOZATh  TpaBUIa  DKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JEATEILHOCTH B IIENISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOIHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBHUS Ha JKUBBIE OPraHU3MBbI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbIca nokazarens [1JIK, moscHsATs Ha mpuMepax crocoObl
YMEHBIICHNUSI W MPEAOTBPAILICHUS WX BPEIHOTO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsl OOYYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSTh 3HaHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIIUXCsS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuid JI. bpaing gag  3anmcu
XUMUYECKUX POopMYI.

11 KIIACC

[IpeameTHble pe3yiabTaThl OCBOCHUS Kypca «OOmas u HeopraHWdecKas
XUMUSD OTPAXKAIOT:

C(bOpMI/IpOBaHHOCTB MPEICTABJICHUN: O XUMHYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJH XMMHUH B TMO3HAHHWM SIBJICHHI
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOJMUMOM IS PEIICHUS MPAKTHICCKHUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MNPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralIIMe MOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, U30Tor, S-, p-, d-
3JIEKTPOHHBIE OpOWTAIM aTOMOB, MOH, MOJIEKYJla, MOJIb, MOJISPHBIM OO0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPHUILIATEIIBHOCTh, CTEICHb OKHWCJICHUS, XWMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMIECKAs



pEILIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, MNEKTPOIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJINTHYECKAs THCCOLMALUSA, OKHCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKOW pPEaKIMM, XMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOIUTUYECKON NUccoLManuu, nepuoanueckun 3axkon . . Menneneesa,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS WM NPEBpALLCHUS
SHEPIUM MPU XUMHUECKUX PEAKIIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM SI3BIK
XUMHUHM, MHUPOBO33PEHUECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAaHUA
NPUYMHHOCTH M CHCTEMHOCTH XHUMHMUYECKUX SIBJICHUU, (HaKTOJIOTMUYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, IMOJIYYEHHH U OE€30MaCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC MPU3HAKU TMOHATHH,
yCTaHABJIMBATh WX B3aUMOCBA3b, HCIOJIL30BaTh COOTBETCTBYIOUIME IOHSITHUA
IIpU ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPAIICHHUIA;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY IS
cocTaBieHus (GOpMYJ BEHIECTB H ypaBHEHUW XUMHUYECKUX PEaAKIU,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJICJIbHBIX HEOPTaHUYECKHUX BEIIECTB (YrapHbIi ra3, yrieKUCIIbIA Ta3, aMMHUaK,
raméHasi u3BeCTh, HEralI€éHas U3BECTh, MUThEBAsI CO/la, TUPUT U JIPYTHUE);

chOpMUPOBAHHOCTh YMEHUU OMNPENENATh BAJICHTHOCTh M CTEICHb
OKUCJICHUSI XUMUUYECKHUX JIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTaBa, BU/I
XUMHUYECKOW CBsi3U (KOBAJICHTHAs, MOHHAs, METAJJIMYECKas, BOJOPOJHAs) B
COCIMHEHUSAX, THUN KPUCTAJIMYECKONW PEMIETKM KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAsA, MOHHAs, METAJUIMUECKas), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh yMEeHUMH yCTaHABJIMBATh IPUHAIIEKHOCTD
HEOpPraHMYECKUX BEIIECTB [0 MX COCTaBY K OMpPEAeNEHHOMY KIacCy/TpyIie
COeIMHEeHUN (MPOCThIe BEHIECTBA — METaUIbl M HEMEeTallbl, OKCH/IbI,

OCHOBaHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMI PACKPBHIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
J. W. MenngeneeBa W JAEMOHCTPUPOBATh €ro CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U POTHOCTHYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKHUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cucTeMbl
xumudeckux asneMeHToB JI. M. MenzaeneeBa, UCNONb3yd MOHSATHUS «S-, p-, d-
ANIEKTPOHHBIE  OpOUTAIHY, «QHEPreTUYECKUE  YPOBHW, OOBSICHATD
3aKOHOMEPHOCTM HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEMHEHUH MO IepuoJaM U rpymnmnam llepuoanueckoi cCUCTEMbl XUMHYECKHUX
anemenToB 1. 1. Menneneena;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMUCHIBATH) 0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
MMOATBEPKIATH CYIIECTBOBAHUE IT'€HETUUECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IMIOMOILIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PHUITUPOBATH XUMUIECKUE PEAKIIUH TI0
pPa3IMYHBIM IPU3HAKaM (YUCIY U COCTaBY PEarupyrollnX BEIIECTB, TEIJIOBOMY
s ekTy peakuu, I3MCHEHHIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00PaTUMOCTH
PeaKIny, y4acTHIO KaTaInu3aTopa);

c(pOpMUPOBAHHOCTb YMCHHH COCTABISITH YPABHCHMUS PCAKUUH PasIMYHbBIX
TUIOB, TMOJHBIE W COKpAalIEHHbIE YpaBHEHHUSI pEaKIMid HOHHOrO OOMEHa,
YUYUTBIBAsI YCIOBUS, IPU KOTOPBIX ATH PEAKIIMU UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHM TIPOBOJUTH PEAKIHUH, TMOJITBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB Pa3IMUHBIX HEOPraHUYECKUX BEIECTB, PACIlO3HABATH
OMBITHBIM  TYTEM  HMOHBI, TPHCYTCTBYIONIME B  BOJHBIX  pacTBOpax
HEOPTraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIM TMOCPEJCTBOM COCTaBJICHHS 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;

chOpMUPOBAHHOCTh ~ yMEHUW  OOBACHATH  3aBUCUMOCTb  CKOPOCTH
XUMUYECKOW pEeaKIUH OT pPa3Iu4HbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS (TTPUHITUII
Jle lllaTenne);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeXKaIue B OCHOBE MTPOMBIIIJIEHHOTO TTOTYYEeHUSI CEPHOU KHUCIIOThI, aMMHaKa, a
Takxe CHOOPMUPOBAHHOCTh MPEACTABICHUNM 00 OOIIMX HAYYHBIX MPUHITUIIAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMUYECKOT0 TPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIUYMCICHUS C UCIOJIH30BAHHEM
MOHSITHUS «MacCOBas JOJISI BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIIICHHUH Ta30B
Ipyu  XUMHUYECKUX pEeakIusiX, Macchl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WM O00BEMY OJHOrO0 U3
Y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEINIOBOTO 3((deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS M COXpaHEHUsI DHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJIOaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBHIIa
oOpalieHus ¢ BeleCTBaMU B COOTBETCTBUU ¢ MHCTPYKIUSMH 110 BBITIOJHEHHIO
Ja00PAaTOPHBIX XUMUUECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh yYMEHUW IUIAHUPOBATh M BBIMNOJIHATH XUMHUUYECKHUI
IKCTIIEPUMEHT (pa3I0’KeHHE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTopa,
OTIpENICJICHUE CpEelIbl PacTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATHLHOTO
WHIUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIuu, peakiud HOHHOrO OOMEHAa, KauyeCTBCHHBIC pEaKIMU Ha Cyibdar-,
KapOoHaT- W  XJOPWA-aHHMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCTIIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm «Mertamie» U «Hemertamnb») B
COOTBETCTBUHM C TIpaBWJIaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpaTOPHBIM O0OpYAOBaHHUEM, NPEACTABIATh PE3yJIbTAThI
XUMHUYECKOT0 JKCIIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii U GOpMYyJIHPOBATh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATH XHUMHYCCKYIO
nHpopManuio, IMOIydYaeMyK U3 pa3HbIX HMCTOYHHKOB (CpEeACTBa MAacCCOBOM
KOMMYHHKauu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  TIpaBUja  IKOJIOTHUYECKH
11e71eco00pa3HOro TMOBEICHHUS B OBITY W TPYAOBOM JEATSIBHOCTH B IEIISIX
COXpPAHEHHUsI CBOETO 3/I0POBbSI U OKPY’KAIOIIECH MPUPOIHOM Cpeabl, OCO3HABATH
OTMACHOCTh BO3JICHCTBUS Ha >KUBBIC OPraHU3MBI ONPEACIEHHBIX BEIIECTB,
nonumass cmbicn mokazatens [IJIK, moscHAT Ha mnpumepax CHocOObI
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OPTraHU3M
YeJI0BeKa;

JUISL 00YYaIOIKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3/IOPOBBS: YMECHHUE
MPUMCHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX ITO3HAHHS BEIICCTB U
XUMUYCSCKUX SBICHU;



JUISL CIIETIBIX W CIA0OBHUISIIIMX OOYYaIOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypChl

Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKOM XMMHUH

1.1

[Ipeamer
OPraHN4ecKou
xumun. Teopus
CTpOEHUs
OpraHUYECKUX
coequHeHu A. M.
Bbyrneposa

Hroro no pazneny

Pa3znes 2. YriieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOIOPOIBI —
aJIKaHbI

2.2

Henpenenbusie
YIJI€BOJIOPOIbL:
aJIKEHBI,
aJIKaJVCHBI,
AJIKUHEBI

2.3

ApomMarnyeckue




YIJ1€BOI0PObI

[Ipuponusie
HMCTOYHUKHU

2.4 3 1
YTJI€BOA0POJIOB U

uX nepepadoTka

Hroro no pazneny 13

Pa3znen 3. Kuciopoaconep:xaiue opranu4eckue coenHeHHsI

3.1 Crouptsl. OeHoun 3
AJberuanl.

39 Kapb6oHnoBsie ;
KHCIIOTBI.

CrnosxHbie 3(UpPBI

3.3 VYriaeBoasl 3 1

Hroro no pazneny 13

Pasznen 4. A3oTcoaeprkaiye oprannyeckue coeIuHeHus

AMUHEBL
4.1 AMUWHOKHCIIOTEL. 3
benxu
Uroro no pazneny 3

Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS

ITnmacTmacchl.
5.1 2
Kayuyku. Bonoxna

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




11 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTH4eckue
padoTsI

JuexkTponHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paszgea 1. Teopernueckue 0CHOBbI XUMUH

1.1

CtpoeHue aToMOB.
[Tepuonnueckuii
3aKOH U
[Tepnognueckas
cucremMa
XUMHUYECKUX
anemenToB 1. 1.
Meuneneena

1.2

CrpoeHue BelecTna.
Mmuoroo6pasue
BEILIECTB

1.3

XUMHAYECKUE
peakiuu

Hroro 1o pasaciy

13

Paznen 2. Heopranmyeckasi XuMusi

2.1

Mertanbl

2.2

Hewmerabl

2.3

CBs3b
HEOPraHUYECKUX U




OPraHu4eCKHUX

BEIIICCTB
Hroro no pazneny 17
Paznen 3. Xumus u xKu3Hb

3.1 XuMHS U )KU3Hb 4
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoanuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchbl

[Ipenmet oprannyeckoi
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

04.09.2023

Teopus crpoenus
OPraHM4YeCKUX COCTMHEHUN
A. M. Bytneposa, eé
OCHOBHEIE ITOJIOYKEHUS

11.09.2023

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

18.09.2023

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI paa

25.09.2023

Mertan u 3TaH —
MIPOCTEUILINE MPEICTABUTEIN

02.10.2023




aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

09.10.2023

OTUJEH U IPONUIEH —
MIPOCTEMNIINE NTPEACTABUTETN
AJIKCHOB

16.10.2023

[IpakTueckas pabora Ne 1.
«Tonyyenue sTuiieHa U
W3y4YEHUE €r0 CBOWCTB)

23.10.2023

Anxanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[TonyyeHne CHHTETUYECKOTO
KayudyKa U Pe3UHbI

13.11.2023

10

ANIKMHEIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AlleTHIIEH — MPOCTEeUIIHIA
MPEACTaBUTEb ATKUHOB

20.11.2023

11

Brranciaenus mo YpaBHCHUIO
XUMHYECKOM pC€aKuuun

27.11.2023

12

ApeHbl: 6€H301 U TOIYOJI.
ToxkcuyHOCTH apeHOB

04.12.2023

13

['eneTrueckas cBs3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJ1accam

11.12.2023




14

IIpupoHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: MPUPOIHBIN
ra3 u noIyTHble He(PTAHbIE
raspl, HepTh ¥ IPOIYKTHI €€
nepepadboTKu

18.12.2023

15

[IpupoaHbIE HCTOYHUKHN
YIJIEBOJOPOJIOB: MPUPOTHBII
ra3 u noIyTHble He(PTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadoTKu

25.12.2023

16

KonTpossnas pabora no
pazneny «YTIeBOA0POIb»

25.12.2023

17

[IpenenbHBIC OJHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

15.01.2024

18

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJIb U TJIULIEPUH

22.01.2024

19

denour: CTPOCHUEC MOJICKYIIbI,
(1)I/I3I/I‘ICCKI/IC U XUMHWYECKHEC
CBOﬁCTBa, IIPUMCHCHUEC

29.01.2024

20

Anbaerunbl: GopManbaeThI
U aleTalbaern. ALeTOH

05.02.2024

21

OnHOOCHOBHBIE ITpeJIeNIbHBIE
KapOOHOBBIE KMCIIOTHI:
MypaBbHHAS U YKCYCHas

12.02.2024

22

IIpaktuyeckas padora Ne 2.

19.02.2024




«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPECTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

26.02.2024

24

MpbUia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

04.03.2024

25

CrnosxHble 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['UApOJIN3 CI0KHBIX

a¢upoB

11.03.2024

26

Kupsl: runponns,
MIPUMEHEHHE,
OnoJIoTHYeCcKasi poJIb )KUPOB

18.03.2024

27

VYraeBobl: cOCTaB,
Kiaccudukanus.

Baxueiine npencTaBuTeNu:

[III0K03a, PPyKTO3a,
caxaposa

01.04.2024

28

KanMaJ'I H OCJIF0JI03a KaK
IpUPOAHBIC ITOJIUMCPBI

08.04.2024

29

KonTtponsHas pabota no

pazneny
«Kucnopoxaconepsxkamue

15.04.2024




OpraHu4eCKuc COCAUHCHU I

30 AMWHBI: METHJIAMUH U

AHWJINH

22.04.2024

AMMHOKHCIOTEI KaK
am(poTepHbIe OpraHNYECKHe
31 COEIMHEHMS, UX
OMOJIOrMYECKOE 3HAUCHHE.
Ilenrtnael

29.04.2024

benku xak npupoaHsie
32 | BBICOKOMOJEKYJISIPHBIE
COETMHEHUS

06.05.2024

OcCHOBHEBIE TOHATHUSA XUMUH
33 | BBICOKOMOJICKYJISIPHBIX
COEOUHEHUN

13.05.2024

OcCHOBHEBIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX

34 coequHeHui. [1macTMacchl,
Kay4yKH,
BoJIokKKOHTpoJIbHASI paboTa

20.05.2024

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KVIACC

Ni

~

Tema ypoka

KoaunuecTBO 4acoB

KoHnrpoJuabHbie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHus:

DJIeKTPOHHbIE
uupposeie
o0pa3oBaTtejibHbIE

pecypchbl

XUMMYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

05.09.2023

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYecKuXx djaeMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

12.09.2023

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX SJIECMCHTOB 1
HX COCMHEHMH 10 rpymnmnam u
rnepuojiaM. 3Ha4eHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XMMHYECKHX IJIEMEHTOB
J.1. MenneneeBa B pa3BUTUU

HayKu

19.09.2023

BanentHOCTE.
DIEeKTPOOTPULIATEIBHOCTb.

26.09.2023




Crenens okuciaceHusa. Bemiecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

ITonsarue o JUCIICPCHBIX CUCTECMAX.
HUctunnsie n KOJIJIOUIHBIC
pactBOpbl. MaccoBast 10J1s1
BEIIECTBA B PaCTBOPE

03.10.2023

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHMYECKUX COEIUHEHUH.
I'enernueckas cBs3b
HEOPraHUYECKUX BEIECTB,
Pa3IMYHBIX KJIACCOB

10.10.2023

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXPaHEHHUS MacChl BELIECTB;
3aKOH COXpaHEeHMsI U MPeBpaLICHUS
SHEPrUU NPU XUMHUYECKUX
peaxkuusax

17.10.2023

CkopocTts peakiiuu. OOpaTumbie
peakiuu. XUMHYECKOe
paBHOBECHE

24.10.2023

[IpakTueckas pabora Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpOB
Ha CKOPOCTh XUMHUYECKOU
peakLum»

07.11.2023




DNEeKTpOIUTHYECKAS
mucconmanus. [lonstue o
BOJIOpOoIHOM Mokazarene (pH)
pactBopa. Peakuuu HOHHOTO
oOmeHa. ['maponu3 opraHugecKux
1 HCOPraHMYCCKUX BCIICCTB

14.11.2023

OKHCIUTENTHHO-
BOCCTaHOBHUTEIIHHBIC PEAKITHH.
[Tonsatue 06 snexTposm3e
pacIuiaBoB U pacTBOPOB COJICH

21.11.2023

KonTtponpHas padoTa mo pasaery
«Teopernyeckne OCHOBBI XUMHUU»

28.11.2023

MeTamiel, UX MOJIOKESHUE B
[Tepuoanueckoit cucreme
XUMHUYecKuX daeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O01IHe
(hM3UYEeCcKue CBONCTBA METAJIIIOB

05.12.2023

CraBbl METaJIOB.
DJIEKTPOXUMHUYECKUI Psif
HaAMPsHKEHUN METaJIOB

12.12.2023

XUMHUYECKUE CBOMCTBA
BOKHEHIIINX METAJIOB (HATPHIA,
KaJluM, KambLyi, MarHui,
ATFOMHUHHI) U UX COeTMHEHU I

19.12.2023

XHUMUYECKUE CBOWCTBA XpOMa,

26.12.2023




MEIU U UX COeTUHEHUN

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COCTMHEHUH

09.01.2024

[IpakTrueckas padora Ne 2.
"Pemenue skcriepuMeHTaTbHBIX
3aja4 rno reme «Meramib"

16.01.2024

Hewmeraiibl, X MOJIOKEHHE B
[Tepuonnueckoit cucreme
XUMHUYeCcKnX deMeHToB 1. Y.
MeHnneneeBa 1 0COOCHHOCTH
CTPOCHUS aTOMOB

23.01.2024

du3nyYeCcKre CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIUS
HEMETAJIJIOB (Ha MpuMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

30.01.2024

Crpoenue BelecTBa. XUMHYECKas
CBSI3b, €€ BUJIBI; MEXaHU3MBI
00pazoBaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

06.02.2024

XHUMHYECKHE CBOMCTBA raJIOTeHOB,
Cephl U UX COCTUHEHUM

13.02.2024

XHUMHYECKHE CBOMCTBA a30Ta,
docodpa 1 UX CoeTMHEHHIA

20.02.2024

EENEN ST (RS I (O [ \S 2\

XHUMHUYECKHE CBOMCTBA YIIIEpOa,
KPEMHHS U UX COCAUHEHUIN

27.02.2024




[IpumeneHne BaxHEUIINX
HEMETaJJIOB U NX COeTUHECHUI

05.03.2024

O00011IeHNE B CHCTEMATH3aLIH
3HaHUH 110 TeMe «HemMeTamnbly.
Brruucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUil 1
TEPMOXUMHUYECKUE PACUETHI

12.03.2024

[IpakTueckas pabora Ne 3.
«Pemienne 3kCeprUMEHTAIbHBIX
3ama4 no teme "Hemeramis"»

12.03.2024

KonTponsHas pabota no temam
«Metamael» 1 «HeMeTamiey

19.03.2024

Heopranudeckne u opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHU4eCcKre OCHOBAHUS

02.04.2024

AmboTepHble HEOpraHU4eCKHUe 1
OpraHUYEeCcKUe COeIMHEHUS.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHuYeCcKhX
BEIIECTB

09.04.2024

Ponp xuMuu B o0ecIieueHun
SKOHOFHHCCKOﬁ, SHCPFCTquCKOﬁ u
MUIIEBOM 6630H8.CHOCTI/I, Pa3sBUTHH
MCIUIIMHBI

16.04.2024

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHIUITAX

23.04.2024




MPOMBIIIEHHOTO MOJy4YEHHS
BaKHEHUIIINX BEIIECTB

Yenosek B MUpE BELIECTB U

[TPOTPAMME

3
1 30.04.2024
3 MaTepuasoB
3
4 XUMUS U 30pOBBE YEIOBEKA 1 07.05.2024
OBUIEE KOJIMYECTBO YACOB I10 y







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumus, 11 xnacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHON
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M31aTenbeTBO
«IIpocsewenue»

Xumus . 10xnacc. ba3oBelil ypoBeHb : ba30BbIil ypOBEHb:

yueOnuk/O.C.I"abpuensH. -2-e uza, crepeotut. - M.: JIpoda

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA
bubnuoreka I[{OK https://myschool.edu.ru/

bubnuoteka I{OK https://myschool.edu.ru/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET
bubmmorexa [IOK https://myschool.edu.ru/

bubmmoreka [IOK https://myschool.edu.ru/
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