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HOACHUTEJIBHASA 3AITUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pa3zpabotana Ha ocHOBe DenepanbHOTO 3aKkoHA OT 29.12.2012 Ne 273-D3 «O6
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMBl  CpPEIHEro OOIIero
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopsikenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEEICHUIO
oOmel crpateru OOy4YEHHs, BOCHHUTAHUS W PA3BUTUS OOyYarOUIUXCs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTtyaidbHble nonoxkenus @OI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBAHMIA K YPOBHIO ITOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKAMH
00111€00pa30BaTEIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3zoBaHHOCTU. OHO CIYXHUT 3aBEPIIAIONIMM JTAllOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
LEJOCTHOM CHCTEME XHMHYECKOTro 0O0pa3oBaHUs. OTH IEHHOCTH KAaCarOTCs
MMO3HAHUSI 3aKOHOB NPHUPOAbL, (POPMHUPOBAHUS MHUPOBO33PEHUS H OOLIEH
KyJbTYpbl YEJIOBEKAa, a TaKK€ 3KOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHON cpene. Peanuzyercs xumuueckoe 00pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
yueOHOro mnpeaMera «XUMHUS», COAEpKAaHWE M TMOCTPOCHHE KOTOPOro
OnpeeseHbl B MporpaMMe Mo XMMUU € YYETOM creuu(UKU HAyKh XUMHH, €
3HAYEHHUS B IO3HAHUU NPUPOJBI U B MATEPUATBHOM KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX 1eNel MW NPUHLMUIIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMbI cpefaHero oomiero oOpa3oBanusi B  Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOjb B
COBPEMEHHOM IMBWJIM3allMM, B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJd B (OPMHPOBAHHE pPALMOHAIBHOTO
HAay4YHOIO  MBIIUIEHUS, B CO3JlaHHE IIEJIOCTHOTO MpEACTaBIeHUs 00
OKpYXalollleM MHpE KaK O €IUHCTBE MPUPOJAbI M 4YEJIOBEKa, KOTOpOe
dopMupyeTcss B XUMUM Ha OCHOBE IIOHMMAaHHS BELIECTBEHHOI'O COCTaBa
OKPYXAIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3M MEXKY CTPOCHHEM BEIECTB, UX
CBOMCTBAaMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aUMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XHUMHS
CTajla HEOThEMJIEMON YacCThIO MHUPOBOW KYJIBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYyJla W KU3HHU KaXI0ro wieHa obmectBa. CoBpeMeHHass XUMUS
KaK Hayka co3ujaTelbHas, Kak HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha
peuieHre riao0adbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUS 4YEJIOBEYeCTBA —
CBIPHEBOM, DHEPreTUYECKOM, THUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH U
OXpaHbl 310POBbSI.

B cootBeTcTBUMM C OOIIMMH LEISIMH M MPUHUUIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 xkmaccel, 0a3oBbIi



YPOBEHb M3y4YEHHS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJATOTOBKY  OOy4YarolIuXcs,  HEOOXOIMMYI0 UM i BbIpaOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKHW3Hb COLUYMA,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3IMYHBIX O0JAacTIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsromuMu  ipeaMeTa  «XUMHsD SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckast xumus» u «OOIIasi U HEOpraHUYECKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEP/KaHHUSI KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HayKH:
cUCTEeMa 3HaHUM MO HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 00111ei
XUMHUH) U OpraHUYeCKON XuMuu. @opMUpOBaHUE JAHHOW CUCTEMbI 3HAHUU MTPU
M3YYEHUU TIpeAMeTa O0ECIeYMBaeT BO3MOYKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHnyeckas XuMus» chopMupoBaHa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YyUYCHHIO Y4YeOHOTO MaTepuaia U 0O0YCIIOBJIECHA
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEICIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPUH CTPOCHUS OPraHUYECKHX
COCIMHEHMI, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PA3BUTHM — OT YIJIEBOJAOPOJIOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHHA. B Kypce opraHudeckoil XUMHH
MOJIy4aloT pa3BUTHE C(POPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PMKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOWCTB BELIECTB OT
UX CTPOEHUS, O XUMUYECKON PEaKUu.

[Tog HOBBIM yrioM 3peHuss B HpeaMeTre «XUMHsS» 0a30BOr0 YpOBHS
paccMaTpUBaETCs W3YYEHHBI Ha YpPOBHE OCHOBHOrO OOLIEro oOpa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJOTMYECKHUE CBEICHHUS O BEIIECTBAX U
XuMUUYeckoil peakuuu. Tak, B yacTHOCTH, B Kypce «OO011as u HeopraHuueckas
XUMUS» 00YyYarolUMCs MPEeAO0CTaBIAECTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOIO 3aKOHAa C OOLIETEOPETUYECKUX U  METOJ0JOTHYECKUX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUUECKOE U3MEHEHHE (PYHKIUN 3TOr0 3aKOHa —
oT 00o0MIaromel 10 OOBACHSIONIECH U MPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMH O BaXKHEMIIMX BEIIECTBaX, HX COCTaBe,
CTPOEHHHU, CBOMCTBAX M MPUMEHEHUHU, & TAKKE O XUMHUYECKUX PEAKLUAX, MX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnojHsercs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTaMHU COJEpPXaHUS, HWMEIOIHUMH KYJIbTYPOJOTUYECKHH U
NPUKJIAJAHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aHMMOCBSI3H
XUMUU C JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
PAKTUYECKON JEATEIHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKECHHUSI
K Ipolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX MPHUIOKEHUN
XUMUHU, T[OMOTAIOT BBITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O W TMPUMEHATh €€ I TOMNOJHEHUS 3HAHMM,
pEelIeHUs] MHTEIUIEKTYalIbHBIX M SKCIEPUMEHTANbHBIX HCCIIEI0BATEIBCKUX
3amady. B nenom coaepkanue yueOHOTO mpeaMera «XUMHs» JaHHOTO YPOBHS
U3Y4YEHUS]  OPUEHTUPOBAHO  HAa  (opMUpOBaHHME Yy  OOydHarOIIMXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUs (PUITOCO(PCKUX HAEH, TaKUX KaK:
MaTEepUaIIbHOE  €JUHCTBO HEOPraHMYECKOTO U  OpPraHM4YecKoro Mupa,
00yCJIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOECHUEM, [I03HABAEMOCTh



MPUPOIHBIX SBJICHUNA IyTEM SKCIEPHUMEHTA U PELICHUS MPOTUBOPEUUN MEKITY
HOBBIMHU (haKTaMU U TEOPETHUECKUMU MPEMOCHUIKAMHU, OCO3HAHUE POJTU XUMUHU
B PCIICHUU OKOJIOTMYECKUX TMpobieM, a Takke MpolieM cOepexeHus
OSHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHuaoB.

B miaHe pemieHuss 3amady  BOCHUTAHUS, PAa3BUTHS M COLHMAIU3ALMH
oOy4Jaronuxcsi TPUHATHIE TPOrPAMMONM MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIep’KaHUsI W TOCTPOSHUS TpeaMeTa MNpeayCMaTpUBAOT (OpPMHUpPOBaHUE
YHUBEPCATbHBIX YYEOHBIX JEUCTBUH, HMEIOIIUX 0a30BO€ 3HAYCHHE IJIs
pa3IMYHBIX BHUJOB JIEATEIBHOCTH: pEIIEeHUs MpoOjeM, TOWCKA, aHalu3a U
oOpaboTku  wH(MOpMAIMK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B IO3HAHUU XHUMUHU.

B mpaktuke npenopaBaHus XMMHH Kak Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHero oOmiero oOpa3oBaHus, MOpH
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IIEJIe M3y4YeHHUs MpeameTa
HaIlpaBJCHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MNPHU3HAETCA
dbopMupoBaHHE OCHOB XHUMHYECKOM HayKHM Kak oOO0JIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KAaK OJHOI0 W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOIMYECKOM TOYKM 3PEHHUS TaKOU
MOAXOJ K OIpEAeNICHUI0 LeJed M3y4YeHHs MpeaMera SBISETCS BIIOJHE
ONpPaB/IaHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUs TJAaBHBIMU LIEJSIMA M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (¢GopMuUpPOBaHHE CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakKHEHIIeH
COCTABJISIFOLIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpOM JIeKaT KIIOYEBBIE TMOHATUA, (yHAAMEHTAIbHbIE 3aKOHBI U
TEOpUH XHMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE M MOHUMaHUE
CYLIHOCTH JIOCTYNHBIX OOOOIIEHH MHPOBO33PEHYECKOIO XapakTepa,
03HAKOMJIEHUE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHHME U pa3BUTHE NPEACTABICHUA O HAYYHBIX METOJaxX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX IS
NpUOOpPETEHUs YMEHUW OPUEHTHUPOBATbCI B MHPE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH M CNOCOOOB  JACSATENBHOCTH, CBSI3AHHBIX C
HaOMIOAEHUEM U OOBSICHEHMEM  XHMHYECKOIO0  SKCIIEPUMEHTA,
coOJIF0ICHUEM TPpaBWII 0€30MacHOTO 0OpAIllEHHS C BEIlIECTBaAMHU.

Hapsiny ¢ aTuM, conep:kaTellbHas XapaKTEpUCTUKA LieNed W 3ajaad
U3Y4YEeHHS MpeAMETa B MPOrpaMMe MO XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B
COOTBETCTBMM C HOBBIMU TPUOPUTETAMH B CHCTEME CpPEAHEro OOUIEro
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIEH CTENEHU OTAAETCS
OPEeANnoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHuid  OOydeHws,
OpUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 00IIe00pa3oBaTeIbHOM
OpraHu3allii, BIQJCIONIEr0 HE Ha0OpoM 3HaHUW, a (PYHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUs 3HAHUI
U IPUMEHEHUS UX B pEabHOM KU3HU JIJIsl PEIIeHUs MPAKTUUECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM npuU U3Yy4YEHUM MpeaMeTa «XUMHUS» JIOMUHHUpPYIOIIee
3HaUYEHUE MPUOOPETAIOT TAaKHUE LIETU U 33J]a4H, KaK:

aganTanus OOy4YaroIIMXCs K YCIOBUSM JMHAMHYHO pPa3BUBAIOLIETOCA
Mupa, (HOPMUPOBAHME HWHTEIEKTYaJbHO PA3BUTOW JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM,;

dbopMmupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIINI), UMEIOIINX YHHMBEpPCATbHOE 3HAYCHHE JUJIsl PA3UYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHus MpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(pOpMallMK, HEOOXOAWMBIX MJii TPUOOPETEHHUS OMbITa JACSITEIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJs OICHKHU C
MO3UIMI  IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE MO3HABATEIbHBIX NHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O0Yy4YarIMXCsA: CIOCOOHOCTH CaMOCTOSTENIbHO NPHOOPETAThH
HOBBIC 3HAHWS MO XMUMHH B COOTBETCTBUU C >KM3HEHHBIMH IMOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJIOTMH MJIs TIOMCKAa U
aHanu3a Yy4yeOHOM U HAYYHO-TIONMYJISIPHOM HMH(POPMALMU  XHUMHUYECKOTO
COJIEpKaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOIIOAATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEJICHIUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHWE y OOydarmmxcs YOeKIEHHOCTH B TyMaHUCTHYECKON
HANPABIEHHOCTH XMMHH, €€ BaXKHON POJM B PEUICHUH TIOOATBHBIX MPOOIeM
paIoOHaIBHOTO MMPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXpaHEHHs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOILIEHUS K TIPUPOAEC H CBOEMY 3/J0pPOBBIO, a TakKke
NPUOOPETEHUsST OMbITa HCIOJB30BAHMS TONYYCHHBIX 3HAHWHA JUISI TPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yudeOHOM muaHe cpeaHero oOmiero o0pa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOr0 ypOBHS BXOAWT B COCTaB mpeaMeTHoW obnactu «EcTecTBeHHO-
HAyYHBIC TTPEIMETHI.

OO6miee yucao 4acoB, OTBEAEHHBIX JJIsI M3YUYEHUS XUMHUHU, Ha 0a30BOM
YpOBHE CpeaHero oomero oopa3oBanus, coctarisieT 68 yacos: B 10 kimacce — 34
gyaca (1 wac B Hememwo), B 11 kimacce — 34 yaca (1 uac B Hemeno).



COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B ITOJIyYECHHH HOBBIX BEIECTB U MATEPHAIOB. T€0pHUsA CTPOCHUS OPraHUYECKUX
coennHeHnii A. M. bytinepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTYpHBIE
(dopMyIbl OpraHndeckux BeliecTB. ['omornorusi, nzomepusa. XuMu4eckasi CBS3b
B OPTaHUYECKUX COCAUHEHMIX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpeacraBnenne o  KilaccU(UKAMKM  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnueckux COeAMHEHUN (CUCTEMATUYeCKas) U TPUBUAJIbHBIC
HAa3BaHMS BAKHEUIINX MPEACTABUTENEN KJIACCOB OPTAaHUYECKHUX BEIIECTB.

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMy Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHX BEILECTB, HAOIIOJECHUE U
ONMCAaHHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MeraH u 3TaH —
MPOCTEUIINE MPEICTABUTENIN AJIKAaHOB: (PU3MYECKHE M XUMHUYECKHUE CBOICTBA
(peakuuu 3aMelleHUsT U TOPEHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE H
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAN. DTUIIEH U MPOIUIIEH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuMu TUAPUPOBAHMS, TAIOTCHUPOBAHUS, THIPATAIUN, OKUCICHUS U
MOJIMMEPU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxHEHIINE
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun). [Tomy4yeHue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH ps.
ALIETWIIEH — TPOCTEMIIMM TMPEACTABUTENDL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKHE  CBOMCTBAa  (peakuuu  TUJIPUPOBAHMS,
raJIOrTeHUPOBAHUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHUE U TPUMEHEHUE.

Apensl. ben3zon: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHUE U NPUMEHEHHE.
Tonyon: cocmae, cmpoenue, usuueckue u Xumuyeckue ceorcmea (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUS), noayueHue u npumeHnerue. TOKCUUHOCTb
apeHoB. |'eHeTHMYecKkass CBA3b MEXKIY YIVIEBOAOPOAAMH, NMPUHAJIEKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBINA ra3 U IMOMYTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. Cnocodbl nepepadboTku HedTH:
NEpPEeroHKa, KPEKUHI (TEPMHUYECKUM, KaTaluThyeckuil), muponus. [IpomyKkTbl
nepepaboTKM He(pTH, HMX TNPUMEHEHHE B NPOMBIIUIEHHOCTH U B OBITY.
KameHnHslii yroiabs 1 IpOAYKTHI €ro nepepadoTKH.

OKCnepruMEeHTAIbHbBIE METOJAbl HW3Y4YEHHUs BEIIECTB UM WX NPEBPALLCHUN:
O3HAaKOMJIEHHWE € OO0pa3laMy IJIAaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIMH
«Heptp» u «Yromb», MOJIETUPOBAaHHE MOJEKYJI YIJIEBOAOPOIOB U



raJIOTeHONPON3BOIHBIX, MPOBEICHUE NPAKTUUYECKOW palboThl: MOJy4YEeHHE
ATUJIEHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccel, 00bEMa,
KOJIMYECTBA HKCXOJHOIO BEIIECTBA WJM MPOAYKTA PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BELIECTB WJIH IPOIYKTOB
peakiun).

Kuciaopoacoaepxamme opranudeckue coeJHHECHUS

[IpenenbHble ONHOATOMHBIE COHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
¢usnyeckue M XUMHUYECKHME CBOWCTBA (PEaKUMU C aKTUBHBIMU METaJUIaMHU,
raJIoreHOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHoroatoMHble CHUPTHL. ODTHICHIVIMKOJIb W [JIHMIEPUH: CTPOCHHE,
(¢u3nueckue M XHMHYECKHE CBOICTBA (B3aMMOJEUCTBHE CO HIEJIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklis Ha MHOTOaTOMHbIE cUpPTh). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@DeHOoI: CTPOCHHE MOJICKYJbl, (DU3NUYECKUEe W XUMUUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue penona.

Anbneruapl U Kemonvl. DopmanpIeru, ameTaabJIeTul: CTPOCHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PEaKkUUy OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKLIMH), IOJYUYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHAasl KUCJIOTBI: CTPOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme [ KiIacca KUCIOT, peakius ASTepuUKAlMM), T[OJy4YeHUEe H
npuMmeHeHue. CTeapuHoBasi U OJICMHOBASI KUCIOTHI KaK MPEJICTABUTENH BBICIIUX
KapOOHOBBIX KHUCJIOT. MblJa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBHUE.

Cnoxnble >QUpbl Kak NPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3pupoB. Kupel. ['mapomus xupos. IlpuMeHeHue KUPOB.
buonornueckas poJib )KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YriaeBogoB (MOHO-, JHU- H
nonucaxapunabl). [Mroko3a — mpocTedmmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcuom Menu(Il), okucaenrne aMmmMuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bI), HAXO0XKJEHNUE B MPUPOJE, MPUMEHEHHE,
ouosiornyeckas poib. @otocunTe3. OpyKTO3a KaKk U30MEP TIIFOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nonumepbl. CTpoeHHne Kpaxmaia u
HEeJUI0JI03bl.  PU3MYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmana (THIpOJiu3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCnepruMEeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB UM WX NPEBPAILCHUN:
poBe/ieHne, HaOI0/IEHNEe U OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHbIC PEAKLMUA OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBHE TIIMIIEPUHA C
rugapokcugom Meau(Il)), ampaernmoB (OKHCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) m rumpoxcumom Mmenu(Il), B3aumomelicTBue Kpaxmaia C
MOJIOM), TPOBEACHHE MPAKTUYECKOM pabOoThl: CBOICTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuéTnrblie 3amaun.

Boluucienuss mo ypaBHEHUI0O XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIeCTBAa WJIM MPOJYKTa PpEaKIUu IO H3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BELIECTB WIH IPOIYKTOB
peakiun).

A3oTcoaeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI  Kak  aM(pOTepHbIE  OPraHUYECKHUE  COCAMHEHUS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MPUMEPE TIULUHA).
buonornyeckoe 3HayeHue aMUHOKUCTOT. [lenTuebl.

benku kak MpupoJHbIE BHICOKOMOJIEKYJISIpHBbIE coequHeHus. llepBuunas,
BTOpUYHAs U TPETHUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBa OEJIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DKCnepruMEHTAIbHBIE METOAbl M3YUYEHHsI BEUIECTB W UX MPEBPAILCHHIA:
HaOJIIOEHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATYpalUs OEJIKOB
IIPY HArpEBaHHUH, IBETHBIE PEAKIIUU OEIIKOB.

BbicokoMoieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJMMEpPU3AIUN, CPEAHSISA
MoJIeKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — TIOJIMMEPU3ALIHS U TTOJTUKOHACHCAIHS.

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHWE C oOpa3llaMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBS3H.

Peasm3annst MeXnpeIMETHBIX CBA3E€H NPU H3YYCHUH OPraHUYECKOU
xumun B 10 Kjacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIUX
€CTECTBEHHO-HAYYHBIX MOHITHI, TaK W MOHATHH, SBISIOIIMXCA CUCTEMHBIMHU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4YHbId (aKT,
TUIO0TE3a, 3aKOH, TEOpHs, aHalu3, CUHTE3, KiaccUu(uUKalus, MepuoaUYHOCTD,
Ha0II0eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

@duzuka: wMmarepus, DSHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHHE
BELIECTBA, (PU3MUECKUE BEIUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouochepa, oOMEeH BEIIECTB B OpraHuU3Me,
(doToCHHTE3, OMOJIOTMYECKH AKTUBHBIE BellecTBAa (O€IKU, YIJIEBOJbI, >KHPHI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonOrus: NUIIEBbIE MPOAYKThI, OCHOBBI PAlMOHAIBHOIO MUTAHUA,
MOIOUIUE CPEJICTBA, JIEKAPCTBEHHbBIE M KOCMETUYECKUE MPenaparThbl, MaTepUaIbl
U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHH

XAMUYECKHN DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUECKHUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH pacnpe/esieHrs AJIEKTPOHOB IO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHAS KOH(UTYpAIIHSI ATOMOB.

[lepuomnueckuii 3akoH U Ilepuoguueckas cucreMa XUMHYECKUX
snemeHtoB JI. WM. MengeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



Ilepnoguueckonr cucrteMbl xumMudeckux anemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMblX MMU MPOCTBIX M CIOXKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUAbl XMUMHUYECKOW CBSA3U
(xoBayieHTHasl HEMOJSpHAs U MOJIApHAs, HOHHAsI, MeTajuInyeckast). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKONH CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJSIPDHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTBH CBOMCTBA BEUIECTB OT TUIA KPUCTATUIMYECKON PEIIETKU.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUTOMIAHBIE PACTBOPBI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccudukanms  HEOpPraHMYeCKUX  COEAMHEHUM. Homenkmartypa
HEOPTaHUYECKUX BEUIECTB. | €HeTHYecKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHMYE€CKOW M OPraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MTPEBPAILICHHS YHEPTUH IIPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT PpAa3JIM4YHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYECcKOoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOSIHME XUMHUYecKOoro paBHoBecus. [ [punnun Jle [larense.

OnekTpoiutuueckas aucconuanusi. CuiibHble U CiaOble 3JIEKTPOIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCAUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTANBHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUI:
neMoHcTpauus tabmui «lleproguyeckas cucteMa XMMHYECKUX 3ieMeHToB [l
N. MenaeneeBa», n3ydeHrue Mojielield KpUCTAUNIMUYECKUX PEIIETOK, HAOII0ICHHE
M OIKCAaHHUE JEMOHCTPAMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3jioXKeHue
MEPOKCHIA BOAOpPOAA B MPHUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HWHIWKATOPA, PEAKIIUHU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHYECKOU padoThl «BiusHue pazmuyHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKLINI.

Pacuérnbie 3anaum.

Pacuérel 1O ypaBHEHMAM XHMHMYECKHX pEakUWi, B TOM 4YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM TOHATHUS «MaCCOBAS
JIOJISI BELIECTBAY.

Heoprannueckasi xumms

Hemeranner. Ilonoxenne HemerammioB B Ilepuoguueckont cucreme
xuMuueckux snemeHToB JI. V1. MenpeneeBa u 0COOCGHHOCTH CTPOEHHUSI aTOMOB.
®u3znyecKkre CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMEpe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCIUHEHHH  (OKCHJIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOIHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnsl. [Tonoxxenne Mmetamuios B [lepuoauueckon cucteMe XUMUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHUS BJIEKTPOHHBIX



00o010uek aToMOB MeTaiioB. O0mue Gpuznueckre cBOcTBAa MeTaIoB. CIIIaBhI
METAIIOB. DJIEKTPOXUMHUUECKUN PsAJT HAPSKEHUI METaJIoB.

XUMUYECKUE CBOMCTBA BAXKHEHUIIIMX METAUIOB (HATPUH, KUK, KalblIHM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

Ob6mue crnocoOsl moaydeHus: MeTauioB. [IpuMeHeHrne MeTamioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3YUYCHHE KOJUICKIUU «MeTallibl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aWMMOJCHCTBHE THUAPOKCHIA  ATIOMHHHS C
pacTBOpaMM KHUCIOT M IIeJI0YEeH, KauyeCTBEHHBIE pEaklIMU Ha KaTHOHBI
METaJJIOB).

Pacuérnblie 3anaumn.

Pacuétsl Macchl BeniecTBa Ui 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUMX B PEAKIMU BEILECTB,
pacy€rsl mMacchl (00BbEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BEIIECTB UMEET MIPUMECH.

XuMHUS U KU3Hb

Ponb xuMum B 00ecreueHn SKOJIOTHYECKON, SJHEPTEeTUYECKON U MTUIIEBON
0€30IacCHOCTH, pa3BUTHN MeIULIMHBL. [[OHSATHE O HayYHBIX METOJaX MO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIAX MPOMBIIIICHHOTO
MOJTY4YEHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB W MATEPUAJIOB: BaXXHEUIIME CTPOUTEIHHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJIsl SJIEKTPOHUKH, HAaHOMAaTepHaJibl, OpPraHUYeCKUE U MUHEPaIbHBIC
yaoOpeHus.

XuUMUSL U 3JJ0pOBbE YEJIOBEKA: MpaBWJIa WCIOJIb30BAHUS JICKAPCTBEHHBIX
npernaparoB, MpaBuja OE30MAaCHOTO HCIMOJb30BAaHUS IMpENnapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBs3€ MNpU  HM3ydeHHH OOweld U
HEOpPraHM4eCcKo XuMuUM B 11 Kitacce OCYyIIECTBISIETCS YEpE3 UCIMOJb30BAHUE
Kak OOIIMX €CTEeCTBEHHO-HAYUHBIX MOHSITUH, TaK W TOHSTUH, SBISIOIIUXCS
CHUCTEMHBIMU JIJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHbIN (akKT, TUOTE3a, 3aKOH,
TEOpUSs, aHAIW3, CHUHTE3, KiIacCUPUKaIUs, MEPUOJUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBaHUE, U3BMEPECHUE, SIBJICHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJEKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TON, PaJUOAKTUBHOCTh, MOJIEKYJia, HHEPreTUYECKUN YpPOBEHb,
BEILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSIHME BEIIECTBA, (PU3UYECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadusi: mMuHEpasibl, TOpPHBIE TMOPOJBI, IMOJE3HBICE MCKOIMAEeMbIE,
TOILIMBO, PECYPCHL.

TexnoJorus: XUMHUUYCCKas IMPOMBIINIJICHHOCTD, MCTAJIIIyprusi,
IMPON3BOACTBO CTPOUTCIIbHBIX MaTCpHraoB, CEJIbCKOXO03SMCTBEHHOE
IMpOn3BOACTBO, nuIieBas IMPOMBIINIJICHHOCTD, (I)apMaI_ICBTI/I‘I€CKa$I

IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUUCCKUX IIPCIIapaTOB, IMPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuajoB, QJICKTPOHHAs IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOI'NHU.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHMA IIPOI'PAMMBI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaroIMMUCs TPOTPaMM CpEIHETo oO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HayyHo-meTonuyeckoi OCHOBOM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIIBHOCTHBIM MOJIXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpeAaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYaIOIMMUCA POCCUMCKON TpaKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIECIEHUIO;

HaJM4Khe MOTUBALIMH K OOYUEHHUIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOIIUXCA PYKOBOJICTBOBAThCSI B CBOEH
JEeSATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIIMMH LETOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa «XUMUsS» JTOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U HJ€alaMi POCCUHUCKOTO IPakIaHCKOT0 OOLIECTBA, MTPUHATHIMU B
oOlIecTBE HOpMaMu U IpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOIIMMHU MPOIECCam
CaMOMNO3HAHUS, CAMOPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yyaroImuxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUSl TMpeAaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JeATEIbHOCTH
oOy4Jaronuxcs o peajr3aliy NPUHATHIX B 00IIECTBE IEHHOCTEHN, B TOM YHCIIe
B YacTH:

1) rpamaaHCKOro BOCIMTAHUSA

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEICTaBICHUS O COIMANbHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY WU
apryMEHTBI IPYTUX MPU aHATU3€ Pa3IUYHbIX BUJOB YUEOHOU EATEIbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OT€YECTBECHHON XMMUH;

yBa)KEHUsSI K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
OPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHIXKEHHUS HAYKH €CTh pe3yjbTaT



JUIMTEJIbHBIX ~HAOJIOACHUM, KpPOMOTIUBBIX JKCIIEPUMEHTAJIBHBIX IOHCKOB,
MTOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABATEJIbHBIX MOTMBOB B MOJYYEHHUH U TOCIEAYIOLIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEACHUS;

CHIOCOOHOCTH  OLIEHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE IOBEJIEHNWE U MOCTYNKH CBOUX TOBAPHUILEH C
MO3ULIMKA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM 3TUX
MTOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I1IEHHOCTEW 370poBOro M 0Oe30macHoro o0pa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOILLIEHUS K COOCTBEHHOMY (PHU3NYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIoIcHUS MpaBwil 0€30MacHOTO OOpallleHus C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MMOHUMaHUS LIEHHOCTH MPaBWJ HMHIUBUAYAJIbHOTO U KOJUJIEKTHBHOIO
0€e301acHOr0 IMOBEJACHUS B CUTyalUsX, YIPOKAIOUIMX 3J0POBBI0 U KU3HU
JIIOICH;

OCO3HaHUSl  MOCJIEACTBHUM W HENPUATUS  BpPEIHBIX  MPUBBIYEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEOBATEIbCKON
NEeSATEeIbHOCTH, OOILECTBEHHO TIOJIE3HOW, TBOPUYECKOM M JpPYrux BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Y4YacTHE€ B pELIEHWU MPAKTHUYECKUX 3a]ay
COIIMAJILHOM HAIPaBJIEHHOCTH (B paMKax CBOETrO Kjlacca, IIIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQPEeccHuil pa3auvyHOro poja, B
TOM YHCJI€ HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUMN M0 XUMUU;

YBaXEHU K Tpyay, JIOIAM TpyJa U pe3ylbTataM TPYyIOBOH
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPaeKTOPHUU
oOpaszoBaHus, Oyayiier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U IOTpeOHOCTEM 00111eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS I00ANBHOTO XapaKTepa SKOJIOTHYECKUX MpoOseM, BIUSHUS
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOTHON U COLUANBHON CPEAbL;

OCO3HaHUsI HEOOXOJWMOCTH UCIOJIb30BAaHUSL JOCTHKEHUNW XUMUU IS
pelIeHus: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEH OKPYKAIOIIEH
OPUPOAHON CpeJie, YMEHHUS IPOrHO3UPOBATh HEOIArOMPUSTHBIE IKOJIOTMYECKUE
NOCJIEICTBUA MPEANPUHUMAEMbIX ACHUCTBUI U MPEIOTBPAILAT UX;

HaJIU4YMS ~ Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHUS, JKOJIOTHMYECKOU
KyJbTYphl, OIbITAa ACSITENIBHOCTH SKOJOTUYECKOM HANpaBIE€HHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA UMHU B MO3HABATEIBHON, KOMMYHUKATUBHOW U COLUAIIBHON



MPaKTUKE, CIHOCOOHOCTHM W YMEHUS aKTUBHO MPOTHUBOCTOATH HUJICOJIOTUH
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHeMUUKN XUMHUW KaK HayKd, OCO3HaHHS €€ pOJu B
(GbopMHUpPOBaHNY PANMOHAIEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEITOCTHOTO
MpeACTaBICHHS 00 OKPYXKaIOIIEM MUPE Kak O €IUHCTBE MPUPO/IbI U YEIOBEKA, B
MMO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOU
UUBWIM3ALMMU: B €€ T'yMaHUCTHUUECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO3JJaHUM HOBOM 0a3bl MAaTepUAIBHOW KYJbTYPhI, PEIICHUU TIJI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, IHEPTETUUECKOM,
MUIIEBOM M  DKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecrieYeHUr YCI0BUM YCIEITHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TOHUMAHUSI CYIIHOCTA METOJ0B
MO3HAHUS, MWCIOJIB3YyEeMbIX B  €CTECTBEHHBIX  HAayKax, CIOCOOHOCTH
WCIIOJB30BaTh TMOJydyaeMble 3HAHUA Il aHajiu3a U OOBSCHEHHS SIBICHUM
OKPY’KAIOIIEr0o MHUpa M MPOUCXOASIMMX B HEM HM3MEHEHUM, YMEHHS JeNaTh
000CHOBaHHBIE 3aKJIIOYEHHUS] HA OCHOBE HAY4YHBIX (DAKTOB U MMEIOIIHNXCS
JAHHBIX C IEJIBIO MOTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
pelieHus mpooieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

HMHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY MOJIYYCHHUIO HOBBIX 3HAHUW MO XHUMHUH B
COOTBETCTBHHM C )KM3HEHHBIMHU MOTPEOHOCTAMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAa B pasMuHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUSI yU4EOHOTO MpeaMeTa «XUMUsH
Ha YPOBHE CPEJIHET0 00IIero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble 1 (OPMHPOBAHUS ~ MHUPOBO33pPEHHUSA  OOyYaronIuxcs
MEXKIUCUUILIMHAPHbBIE (MEeXTpeIMEeTHBIC) oOIIEeHAyYHbIE MOHSATHUS,
OTpaXkarolue IEJOCTHOCTh HAYYHOW KApTUHBI MHpPa W CHEIU(PUKY METO/IOB
MO3HAHUS, MCIOJIL3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe NENUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), oOOecneunBaronme QGopMUPOBAHUE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUU O0YJarOIINXCS,;

CIIOCOOHOCTH O0yJarOIIIXCSI UCIIOJIB30BATh OCBOCHHBIC
MEKIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHWS W  YHUBEPCAJIbHBIC
y4eOHbIe ICHCTBUS B TTIO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.



MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJCHHE YHHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKAaTUBHBIMU W  PETYISTHBHBIMU
JNECUCTBUSIMU.

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbBIMM  IO3HABATEJIbHBIMH
AefCTBUSIMM:

1) 6a3oBble JOrHYECKHUE JeiiCTBUA:

camMoCTOSITeNNIbHO  (OPMYJIMPOBaTh M aKTyaJU3UpOBaTh MPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH pPE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

WCIIOJIB30BaTh IPH OCBOEHUU 3HAHWUU MPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE TPU3HAKK MOHATUN M YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS 111 OOBSICHEHUS OTJEIbHBIX (DAKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUHU Uil KJIacCU(UKAIMU BELIECTB H
XUMHAYECKUX PEAKLINN;

YCTaHABJIMBAaTh IPUYMHHO-CIICJCTBEHHBIE CBA3M MEXIY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUEHNUS;

NPUMEHATh B  NpOLECcCe TMO3HAHUA, MCHOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENH, MpeoOpa3oBbIBATH  MOJEIbHBIE
MPEACTABICHUS] — XHUMHYECKHH 3HaK (CHUMBOJI) DJIEMEHTa, XHUMHYECKas
dopmyna, ypaBHEHHE XHUMHYECKON peakuud — TMpPHU PEIIEHUU YYEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a/lay, MPUMEHSATh Ha3BAaHHbBIE MOJIEIbHBIC
MIPEACTABIICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX NMPU3HAKOB U3y4aeMbIX BELIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE eiiCTBUA:

BJIQJIETh OCHOBAMH METO/IOB Hay4YHOT'O MO3HAHMS BEIIECTB U XMMUYECKUX
peaKkuuit;

dopMynupoBaTh 1€MW 3aJadyd  HCCIENOBaHUS, HCIOIb30BaTh
MOCTaBJICHHBIE U CaMOCTOSITENIbBHO C(POPMYJIMPOBAHHBIE BOIPOCHl B KAaueCTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BJIQJIETh HABBIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YUYEHHUYECKUX JKCIIEPUMEHTOB, COBEPILIECHCTBOBaTh YMEHHS HaOIOaTh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUSI W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yJbTAaTOB UCCIICIOBAHUS, COCTABISAT 0OOCHOBAHHBIN OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUUYECKON HCCIeI0BATENIbCKOM M MPOEKTHOM
JEeSATEIBHOCTH, MPOSBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/lad, NPUMEHEHHIO pPa3IHYHbIX
METOJI0B MTO3HAHUSI.

3) paboTa ¢ uHpopmMaumeii:

OPUEHTHUPOBATLCA B PANIMUHBIX HCTOYHHMKAX HHPoOpManuu (Hay4dHO-
nomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (pOopM



MPEACTABICHUS,  KPUTHYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTb U
HEMPOTHBOPEYNBOCTH;

(GopMyTHUpPOBATH 3aMPOCHl U MPUMEHSATH Pa3INYHbIe METOABI IIPU MOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS YYEOHBIX 3aaau
OIIPEICIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJBHYIO (OpMy mMpeacTaBieHUSA
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIBI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAy4YHBIN $3bIK B KadecTBE CpeACTBa NIpu pabore ¢
XUMHUYECKON WH(pOpMaluel: MNPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUue u
MaTeMaTHYeCKHe) 3HaKM W CHUMBOJBL,  (opmynsl, abOpeBUATYpHI,
HOMEHKJIATypy;

UCIIOJIb30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBjaieHUe YHMBeEPCAJbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXJaeMOl TeMbl B XOJ€ AUaora
W/WIU JUCKYCCUU, BBICKA3bIBaTh WJEH, (HOPMYJIUPOBATH CBOU MPEIIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS NPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOU JI€ATEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOM pabdoThl IO
MCCJIEIOBAHHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealu3aluid y4eOHOIO MPOEKTa U
(opMyIHpOBATH BBIBOJBI MO pE3yIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN IyTEM
COTJIACOBAHUSI MO3UIIMH B X0/1€ OOCYXICHUS 1 0OMEHA MHCHUSIMU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO IJIAaHUPOBATh M OCYILECTBIATH CBOK IO3HABATENIbHYIO
NEeSATEeIbHOCTh, ONpeAeNss €€ LeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEO0OXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii airopuT™M JIEUCTBUM MpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3aja4, BbIOMpaTh Haubosee
3 PeKTUBHBIN CIOCOO WX pelIeHUus ¢ YYETOM TMOJYyYEHHUsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh  CAaMOKOHTPOJIb ~ CBOEM  JESATENBbHOCTH HAa  OCHOBE
caMOaHaJIi3a U CAaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUSD)
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWUMHUM B ITIO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHWU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHas
o0osoyka aroma, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTD,



XUMHUYECKas CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U COKpamEHHas),
MOJIb, MOJSIpHAas Macca, MOJSIpHBIM  OO0BEM,  YIJIEPOOHBIMA  CKEJeT,
(GyHKIIMOHATIBHAS TPYIA, paaudKal, H30MEpHUs, HU30MEpPbI, TOMOJOTHYECKHI
psa, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA M a30TCOJAEPXKAILME COEIUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS);
TEOPHH U 3aKOHBI (TEOPHs CTPOCHUS opraHudeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHMSI MAcChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKHHA S3BIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUSA, JEXKAllMe B OCHOBE IOHHMAaHHS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (AKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BAKHEUIIMX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTU
YEJI0BEKa,;

c(OPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpPHbIE MPU3HAKU TOHITHH,
YCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIONB30BAaTh COOTBETCTBYIOIIHME MMOHSATHUSA
IIPU OMKUCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COETMHEHMIA;

c(OpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAILIEHHON)
(GopMyn OpPraHMYECKMX BEIIECTB M YPABHEHUH XMMHYECKUX PpEaAKIIH,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTAHABIMBATh NPUHAIJIEKHOCTh N3yUECHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpEeAeIEHHOMY
KJIacCy/Tpynne COEeIWHEHUW (YriaeBOAOPObI, KUCIOPOA U a30TCOACpIKAIIUE
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEIWHEHHs), JaBaTh MM Ha3BaHUSA IO
cucrematudyeckord HoMeHkiatype (IUPAC), a Takke TpUBOAUTH TPUBHAIBHBIC
Ha3BaHUs OTAEJbHBIX OPTaHMYECKUX BEIECTB (3TUJIEH, MPONUJIECH, alleTUJIEH,
ATUJICHTJIUKOb, TTIUUEPUH, (eHOII, (popManbAeru, aueTanbAerul], MypaBbHUHas
KHCIJIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBas KHCJIOTa, CTE€apUHOBas KHUCIOTA,
[II0K03a, (PYKTO3a, Kpaxmal, [eJUTI0JI03a, TJUIUH);

c(OPMUPOBAHHOCTh YMEHHMS OMNpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJOKEHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytinepoBa misi OOBSCHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAaCChI
BELIECTB;

c(OPMUPOBAHHOCTh YMEHHUHM XapaKTepu3oBaThb COCTaB, CTPOEHHE,
(¢u3nuecKue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHbIX
KJIACCOB OpPraHMYECKUX BEIeCTB (METaH, 3TaH, 3TWICH, NMPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, TAHOJI, YTUJICHTJIUKOJb,
[IIMLEPUH, (EHOJI, alleTalbIECTH ], MypaBbUHAS U YKCyCHasi KUCIOTHI, TIIOKO03a,
Kpaxmayi,  LeJUII0JIo3a,  aMUHOYKCYCHasi  KUCJOTa),  WLIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXKJYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEpU30BaTh MCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, TPUPOIHBIA Ta3, Yyrojib), CHOCOOBI MX
nepepabOTKU U MPAKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
peaklMM MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HCXOIHBIX
BELIECTB WUJIU MPOAYKTOB PEAKIINN);



c(hOpMHUPOBAHHOCTh YMEHHUU BIIAJETh CHCTEMOW 3HAHWNW 00 OCHOBHBIX
METOJaX HAYYHOrO MO3HAHHU, UCIIOJIb3YEMbIX B XUMUU MIPU U3YUYEHUU BEILIECTB
U XMUMHYECKUMX  SBJIICHHA  (HAOJIOJEHHE, HW3MEPEHHE, IKCIICPUMEHT,
MOJICJIUPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHME 3HAHUSA IS
MPUHATUS PELIEHUHA B KOHKPETHBIX >KU3HEHHBIX CHUTYallMsSX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTH ~YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIIOJHEHUIO
71a00PAaTOPHBIX XUMHUUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
AKCIIEPUMEHT (IIPEBPAILCHHUsS] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTUJIEHA W HW3YYEHUE €ro CBOMCTB, KAuye€CTBEHHBIE pPEAKIUU
OpraHUYEeCKUX BEUIECTB, JCHATypalusi OEJKOB NpHU HAarpeBaHWUU, LBETHHIC
peakuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn C BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPENCTABIATH
pe3ynbTaTbl XHMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid M (HOPMYJIUPOBaTh BBIBOJIBI HAa OCHOBE 3THUX
pE3yNbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(pOpMaMIO, TOJYYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IpYyTrUX);

c(hOpPMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TMpaBWa  HKOJOTHYECKHU
L[EJIECOO0PA3HOr0 MOBEAEHUS B OBITY W TPYIOBOM JAESITEIBHOCTH B LEIAX
COXpaHEHUsI CBOETrO 3J0POBbS M OKPYKAarOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTb BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, mosicHATh Ha mpumepax cnocoObl
YMEHBUIEHUS W TPENOTBpPALlEHUS UX BPEIHOTO BO3JEHCTBHUS HA OPraHu3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCSA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHUSA BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUAAIMIMX OOYYaloIIUXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaiins ngna  3anucu
XUMUYECKUX (HOopMyI.

11 KUIIACC

[IpenmeTtHbie pe3ynabTaThl OCBOeHUsI Kypca «OOIass U HeopraHudeckas
XUMUSD» OTPaXKaIOT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOM COCTaBJISIOIIECH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3a7la4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30ToII, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJICKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCJICHUS, XUMHUUYECKas
CBA3b (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJAOPO/IHASA), KPUCTAIINYECKAs]



peméTKa, TUIIbl XUMUYECKUX PEAKIIUI, PACTBOP, DIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAST IUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakUuy, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHS
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyecku 3akon 1. . Menneneena,
3aKOH COXPAHEHMsI MACChl BEIECTB, 3aKOH COXPAHEHHMS W IIPEBPALLCHHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIMME B OCHOBE ITOHUMAHMS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (HAKTOIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BXHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON NEATEeIbHOCTU
YEJI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTepHbIC MPU3HAKUA MOHITHH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHITHUSA
IIPY OIIMCAHUH HEOPTaHWYECKUX BELIECTB U UX ITPEBPALLCHUN;

c(OpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
cocTaBieHUs] (OpMYJ BEUIECTB W YPAaBHEHUM XUMHUYECKUX PpEaKIUH,
cucrtematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHaibHblE Ha3BaHHS
OTJIETbHBIX HEOPTAHMYECKUX BEIIECTB (YrapHbIid ra3, yrieKUCIblid ra3, aMMHUak,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCTb, IUThEBAS COJA, TUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUW OMNpPEAENATh BaJE€HTHOCTb U CTENEHb
OKHCIICHHUS] XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSAX PAa3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBsI3U (KOBAJEHTHAsl, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCAMHEHNAX, THUN KPUCTAUIMYECKOW PpEMIETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, MOHHAS, METAITMYECKAs ), XapaKTeP CPEIbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAIIIEAKHOCTb
HEOPraHMYECKUX BEIIECTB IO MX COCTaBY K OMNpEAeIEHHOMY Kiaccy/rpymnmne
COEIMHEHMI (MPOCThiE€ BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJBbI,

OCHOBAaHMsI, KUCIOTHI, aM(POTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa U JAEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENIbHYIO U IIPOTHOCTHYCCKYIO (QYHKINN;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh JIJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHMX 3yeMeHTOB |—4 mepuonoB Ileproanyeckoil CHCTEMBI
XuMHUecKux ameMeHToB JI. M. MeHneneeBa, UCHOIb3ysl MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTaNM»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTM HM3MEHEHUS CBOMCTB XMMHYECKHMX DJJIEMEHTOB M HUX
COCIMHEHUH 10 mepruojaM U rpymnmnaM [lepuoaudeckor CUCTEMbl XUMUYECKUX
aneMeHToB [. 1. MeHpaeneena;

c(OpMHPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIKE
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE TEHETUYECKOM CBSI3M MEXKIY HEOPTaHUYECKUMHU
BEILIECTBAMH C MMOMOUIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMHUPOBAHHOCTh YMEHUS KIAaCCU(PUIUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YKCIY U COCTABY PEarupyrolluX BEIIECTB, TEIIIOBOMY
2 deKTy peakiuu, I3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 00paTUMOCTH
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPAaBHEHUS PEAKIMI pa3IMuHbIX
TUIIOB, TOJHBIE M COKpAUIEHHBIE YpaBHEHHS pEaKIMi HOHHOrO OOMeHa,
YUHTBIBAs yCIOBUS, IPU KOTOPBIX ITH PEAKLIMU UAYT OO KOHUA;



c(OpPMUPOBAHHOCTh YMEHHM MPOBOAUTH PEAKIUH, IOATBEPKIAIONINE
KaueCTBEHHBIH COCTaB Pa3IMYHBIX HEOPTraHMYECKHX BEIECTB, PACIIO3HABAThH
OMBITHBIM ~TYTEM  HWOHBI, MNPUCYTCTBYIONIME B  BOJHBIX  PacTBOpPax
HEOPTaHMYECKUX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PpACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMUNA TOCPEICTBOM COCTaBICHHUS 3JIEKTPOHHOTO
OayraHca dTUX peaKIluii;

chOpPMUPOBAHHOCTh ~ YMEHUN  OOBICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON peaklud OT pa3iuuHbiX (AKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACUCTBUS (IPUHLIUT
Jle lllaTenbe);

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XMUMHYECKHE MPOLIECCHI,
JIeKaIUe B OCHOBE MPOMBIIIJICHHOTO MOTYYeHHsI CEPHOM KUCIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMIMX HAYYHBIX MPHUHIMIIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOIUTH BBIUUCICHHS C UCIOIb30BAHUEM
MOHSITHS «MacCOBasi JAOJIS BEIIECTBA B PaCTBOPE», 0OBEMHBIX OTHOIICHUN Ta30B
Opy XUMHYECKHX pEeakKIMsX, MacChl BEIIeCTBA WM O0BEMa Ta30B IO
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce Wi O00BEMY OJHOTO W3
YYACTBYIOIIMX B PEAKIMU BEUIECTB, TEIUIOBOrO 3((deKkTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHS MACChI BEUIECTB, MPEBPAILICHUS M COXPAaHEHUS YHEPTUH;

chOpMUPOBAHHOCTh ~yMEHHW  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON TOCyI0N W 1abopaTOpHBIM OOOpYIOBaHUEM, a TakKe MpaBHIa
oOparliieHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 1O BBITOJIHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOJIHITH XUMHUYECKUH
AKCIIEPUMEHT (Pa3yIo’KeHHEe MEPOKCHIA BOJIOPOIa B MPUCYTCTBUU KaTaIN3aToOPa,
OTIpe/IeNIEHUE Cpelbl PacTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIBHOTO
WHANKATOpa, BIUSHUE pPa3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKiuy, peakiu HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha Cyibdar-,
KapOoHaT- W  XJIOPUIA-aHWOHBI, HAa  KAaTHOH  aMMOHHsS,  pEIICHHE
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMam «Mertamibey u  «Hemeramnmer»y) B
COOTBETCTBMM C MPaBWIAMH TEXHUKH O€30MacHOCTH TMpU OOpalieHuu C
BEIIECTBAMH H JIaOOpaTOPHBIM O00OPYAOBAaHHMEM, MPEICTABIATh PE3YyIbTAThI
XUMHUYECKOTO IKCIEpPUMEHTa B (OpME 3alHcH ypaBHEHUW COOTBETCTBYIOIIHUX
peaxiuii 1 GOpMyIHMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTATOB;

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATh XUMHYECKYIO
MHPOPMAIMIO, TOJIYyYaeMyl0 W3 pPa3HBIX HCTOYHHKOB (CPEICTBA MacCOBOM
KOMMYHUKanuu, IHTepHEeT U ApyTHX);

chOpPMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  DKOJOTUYECKHU
11eJ1ecO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IENSIX
COXPaHEHHUsI CBOETO 3/IOPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpellbl, 0CO3HABATh
OMAaCHOCTh BO3JCHCTBHSI Ha KHUBBIE OPTraHU3MBI OMPEICIEHHBIX BEIIECTB,
noHnMass cmbicn mnokazatens [IJIK, moscHAT, Ha mnpumepax CcrnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUS] WX BPEAHOTO BO3ICHCTBHS Ha OpPTaHU3M
YeII0BEeKa;

T 0OYYArOIIMXCSl C OTPAHMYEHHBIMUA BO3MOKHOCTSIMHU 3/IOPOBBS: YMECHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMUYCCKUX SBJICHUM;



JUIS CIIETIBIX W CIa0OBUASIINX OOYYaIOMUXCs: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenudd JI. bpaitns ama  3anucu
XUMUYICCKUX dbopmy.
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nabopartopusa no

XMMUK
(yyeHwnueckan)
HoyTbyk M3BM
RAYbook moaenu
Si 1512

OTWIIEH U IPOIHJIEH —
[IpOCTENIINE
IIPEACTABUTENN AJIKEHOB

Undposan
nabopartopusa no

XMMUU
(yyeHunueckan)




HoyTtoyk MN3BM
RAYbook mogenun
Si 1512

[TpakTrueckas pabota

Undposan
nabopartopua no

No 1. «ITonnyyenue XAMM
(yyeHnueckas)
BTHJjCHa Y U3YyYEHHE €0 HoyT6yK M3BM
CBOUCTEY RAYbook mogenun
Si 1512
Undposan
Ankanuensl. byranuen- nabopatopus no
1,3 u meTunOyraaueH- XMMUU
1,3. ITonyuenue (yueHunueckan)
CUHTETUYECKOT'O Hoyt6yk NM3BM
Kay4yyKa U pe3uHBbI RAYbook moaenn
Si 1512
Undposan

AJIKHMHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,

nabopartopusa no

N XMMUK
TOMOJIOTMYECKHN PAL. (yuenneckas)
AnernneHn —

H . . Hoyt6yk NM3BM
MPOCTECUIINI
p RAYbook moaenun
MPEICTABUTEIb ATKWHOB Si 1512
Undposan

Boeruucnenns no
YPaBHEHUIO
XUMUYECKON peaKun

nabopartopusa no
XMMUU
(yyeHunueckas)




HoyTbyk M3BM
RAYbook mogenun
Si 1512

Undposan
nabopartopua no

ApeHbl: 6eH301 1 XMMUK

TONyOJ. TOKCUYHOCTH (yyeHunyeckan)

apeHoB HoyTbyk NM3BM
RAYbook mogenun
Si 1512
Undposan

I'eneTnyeckas cBs3b

nabopartopus no

XMMUU
YHICBOAOPOAOB, (y4eHunyeckasn)
IIPUHAUIEKANINX K HoyT6yk M3BM
Pa3IUYHBIM KJlaccaM RAYbook Mozent

Si 1512
[TpuponHbIE HCTOUHUKH Uudposas

YTJIEBOJIOPOIOB:

nabopartopusa no

MIPUPOAHBIN a3 u XMMUK
MOIYTHBIE HEPTSIHBIE (yqeHnuyeckan)
rasbl, HeTh U HoyTt6yk M3BM
MNPOJIYKTHI €€ RAYbook moaenu
nepepadoTKu Si 1512
[TpupoaHbie ICTOYHUKH LUmndposan

YII€BOIOPOAOB:
MIPUPOJHBIN ra3 u

nabopartopusa no
XMMUU




MOMYTHBIC HEPTIHBIC (yueHuuyeckas)
ras3el, He)Th U Hoyt6yk N3BM
MPOAYKTHI €€ RAYbook mogenu
nepepadboTKu Si 1512
Uundposan

naboparopusa no

KonTponbhas padota no XMMUK

paszzeny (yyeHwnueckan)

«YTIEBOIOPOB» HoyTbyk M3BM
RAYbook moaenun
Si 1512
Undposan

MpenenbHbic nabopartopusa no
XMMUU

OJHOATOMHBIE CITUPTHI:
(yyeHwnueckan)

METAHOM Y 3TAHOJL. HoyT6yK M9BM

Bonoponnas cBsa3b RAYbook Mozenm
Si 1512
Uundposan
nabopartopusa no

MHoroaToMHEIE XMMUU

CIIUPTHI: STHJICHTIIUKOIIb (yueHunueckan)

U TIIMLEPUH Hoytoyk M3BM
RAYbook mogenu
Si 1512
Uundposan

DeHOoM: CTpOoEHUE
MOJIEKYIIbI, PU3NIECKUE

nabopartopusa no
XMMUU




U XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE

(yyeHnueckas)
HoyTbyk M3BM
RAYbook mogenun
Si 1512

AJIBIETUIBI:
dbopmanberua u
areTajJbaerun. AeTox

Undposan
nabopartopusa no

XMMUU
(yyeHnueckas)
HoyTbyk M3BM
RAYbook mogenun
Si 1512

OIHOOCHOBHBIE
HpeneNbHEIE
KapOOHOBBIEC KHCIIOTHI:
MypaBbHHasg U YKCYCHas

Uundposan
nabopartopusa no

XMMUK
(yyeHwnueckan)
Hoyt6yk NM3BM
RAYbook mogenun
Si 1512

[TpakTnueckas pabota

Uundposan
nabopartopusa no

XMMUM
Ne 2. «CpolicTBa ( |
i yYyeHu4ecKas
aCTBOpA YKCYCHOM
II:I/ICJ'IOTII))I»YK g HoyTbyk M3BM
RAYbook moaenu
Si 1512
CreapuHoBas u Lndposas

OJICMHOBAasA KHUCJIOTHI,
KaK MpEaACTaBUTCIN

nabopartopusa no
XMMUU




BBICHINX KapOOHOBBIX (yyeHunyeckasn)

KHUCJIOT Hoytoyk M3BM
RAYbook mogenun
Si 1512
Undposan

Mpruia kak conu

nabopartopusa no

XMMUU
BBICIINX KapOOHOBBIX
(yyeHnueckas)
KHCJIOT, UX MOIOIIICE
. B HoyTbyk M3BM
CHCTBUE
a RAYbook mogenun
Si 1512
Uundposan

CrnoxHnble 3(hUpbI Kak

nabopartopusa no

MIPOU3BOIHBIC XMMUM
KapOOHOBBIX KHUCIIOT. (yueHnueckan)
I'maponus CioXHBIX HoyTtbyk M3BM
a¢upoB RAYbook moaenn
Si 1512
Uundposan

Kupsr: tunponus,

nabopartopusa no

XMMUK
MIPUMEHEHUE,
5 (yyeHunueckan)
HOJOrn4ecKas pojb
p HoyTbyk M3BM
KHPOB RAYbook moaenu
Si 1512
VrieBodsl: COCTaB, Lindposasn

KJIacCHU(pUKaIH.
Baxwnerimue

nabopartopusa no
XMMUU




NPEICTABUTEIIN: (yyeHnueckas)
TJII0K033, PPYKTO3a, HoyTt6yk M3BM
caxapo3sa RAYbook mogenu
Si 1512
Undposan
nabopartopusa no
Kpaxman u nemnonosa XMMUK
Kak IMPUPOIHBIE (yueHunueckasn)
[HOJIUMEPBL Hoytoyk M3BM
RAYbook mogenun
Si 1512
KonTponbnas padoTa 1mo Umndposasn
pasnery nabopatopus no
«Kucnoponaconepxamue XMMUM
OpPraHUYECKHUE (yyeHwnueckan)
COCAUHEHMS»/ HoyT6yk N3BM
Bceepoccuiickas RAYbook mogenu
npoBepoyHas paboTa Si 1512
OO61as xapakTepuCTHKa Hndposas
nabopartopusa no
a30TCOJIEpHKALIUX
XUMUK
OPraHUYeCKUX
. (yyeHunyeckasn)
COCTMHCHUH /
. HoyTbyk M3BM
Bceepoccuiickas

npoBepoyHas paboTta

RAYbook moaenn
Si 1512

AMHHBI: METHIIAMHUH U
AHUJINH

Uundposan
nabopartopusa no




XMMUU
(yyeHnueckas)
HoyTbyk M3BM
RAYbook mogenun
Si 1512

AMMHOKHCIIOTHI KaK

amdoTepHbIe Lindposas
OpPraHUYEeCKHUe nabopatopus no
CO€OUHEHMS, UX XMMUU
OHOJIOruYecKoe (yueHunueckasn)
3HadueHue. llentuasl. HoyTt6yk M3BM
benku xak npupoaHbIe RAYbook mogenu
BBICOKOMOJICKYIISIPHBIC Si1512
COCIUHCHMUS
Undposasn
nabopartopusa no
OCHOBHBIC ITOHITHUS
XMMUU
XUMHU
(yyeHwnueckan)
BBICOKOMOJIEKYJISIPHBIX
. HoyTbyk M3BM
COCIUHCHHI
a RAYbook mogenun
Si 1512
ndposasn
OCHOBHBIC METOJIBI Lndp
nabopartopusa no
CHHTE3a
XMMUU
BBICOKOMOJIEKYJISIPHBIX
. (yyeHwnueckan)
COCIUHCHHI.
m HoyTbyk M3BM
JIAaCTMAcCChlI, Ka u
> KeYIyRHL, RAYbook mogenu

BOJIOKHA

Si 1512




OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




11 KITACC

N Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Jara
n uugposbie
Tema ypoka Bcer | KoHuTpoubH IMpakTnyeckn H3y4eHHu
/ OoGopynoBaHue o0pa3oBaTejibHbIE
0 ble padoThbI e padoThbI s
1} Touku Pocta pecypcebl
Umndposasn
nabopartopusa no
XHUMHUYECKUM 3JICMEHT. XMMUM
ATOM. DneKTpoHHas 1 (yyeHunueckasn)
KOH(UTYypalusi aTOMOB Hoyt6yk N3BM
RAYbook moaenn
Si 1512
. nédpoeas
Ilepuoanueckuii 3aK0H U Lndp
nabopartopusa no
Ilepnonnueckas cucrema
XMMUK
XUMHYECKHUX 3JIEMEHTOB JI.
1 (yueHunueckan)
H. MenneneeBa, UX CBA3b C
5 . HoyT6yk NM3BM
COBPEMEHHOM Teopuei
P P RAYbook moaenn
CTPOECHHS aTOMOB )
P Si 1512
3aKOHOMEPHOCTH U3MEHEHUS Undposan
CBOMCTB XUMHUUECKUX nabopatopua no
3JIEMECHTOB M MX COCIMHCHUMN 1 XUMMUK
10 IpyNIaM U NepruoaaM. (yyeHnyeckasn)
3HaYeHHe NEPHOMIECKOTO Hoyt6yk M3BM




3aKOHA M CUCTEMEI
XUMHYECKHX deMeHTOB J[. 1.
MenpeneeBa B pa3BUTHH
HayKH

RAYbook moaenu
Si 1512

CrpoeHue BeniecTna.

Umndposasn
nabopatopusa no

XuMuyecKas CBs3b, €€ BUJIBL; XMMUK
MEXaHHU3MBbI 00pa30BaHUS (yyeHnueckasn)
KOBaJICHTHOM CBSI3U. Hoyt6yk NM3BM
Bopoponnas cBs3b RAYbook mogenu
Si 1512
Undposasn
BanenTtHocTb. nabopatopua no
DIIeKTPOOTPULIATETHHOCTb. XMMUK
CreneHb OKHUCIICHUS. (yueHunueckan)
BemecTBa MOJIEKYISIPHOTO U HoyTbyk N3BM
HEMOJIEKYIIAPHOIO CTPOEHHUS RAYbook mopenu
Si 1512
Undposasn
[TonsTHE O THCTIEPCHBIX nabopatopua no
cucremax. Mictunnbie u XMMUK
KOJUIOWJHBIE PACTBOPBI. (yyeHunyeckas)
MaccoBast 10J1s1 BEIeCTBa B HoyTt6yk N3BM
pacTBope RAYbook mogenu
Si 1512
Undposasn

Knaccudukanms u
HOMEHKJIaTypa

nabopatopusa no
XMMUK




HEOPTraHUYECKUX (yyeHnyeckasn)
coeguHeHui. I'eneTnyueckas Hoyt6yk NM3BM
CBSA3b HEOPraHUYECKUX RAYbook mogenu
BEIIIECTB, Pa3IMYHBIX Si1512
KJIacCOB
Knaccudukanus
. Undposasn
XUMHUYECKHUX PEakKiui B
o nabopaTtopua no
HEOPTraHWYECKOU U
. XUMUN
OPraHMYeCKON XUMHH. 3aKOH ( )
y4YeHuyecKan
COXpaHEHHUSI MACChI BEILIECTB; HovT6vK M3BM
OYTOYK
3aKOH COXPaHEHHUS U RAYbook Mogenm
MPEBPALLCHUS SHEPTUU [TPU Si 1512
XAMHYECKHUX PEAKIUAX
Undposan
nabopatopua no
CKOpOCTh peakluu. XUMMUK
OOGpaTtumbie peakiiu. (yyeHunueckan)
XUMHUYECKOE PABHOBECHE Hoytbyk NM3BM
RAYbook moaenn
Si 1512
Undpoean
nabopartopus no
[TpakTuyeckas padora Ne 1. patop
XMMUK
«BnustHUE pa3IMYHbIX ( )
y4YeHuyecKan
($hakTOpOB HA CKOPOCTH HovT6vi [T3BM
. oyTOYK
XUMHYECKON PEAKIIUN» RAYbook moge

Si 1512




DIIEKTPOTUTHYECKAS Undposasn
nucconuanus. Iousitue o nabopatopus no
BOJIOPOJTHOM TTOKa3aTese XMMUK
(pH) pacTtBopa. Peakiiuu (y4eHunueckasn)
HOHHOTO oOMeHa. [ maponm3 Hoyt6yk NM3BM
OpPraHMYeCKHUX U RAYbook monenu
HEOPTaHMYECKUX BEIICCTB Si1512
Undposan
OKHCIUTEIBHO- nabopatopus no
BOCCTaHOBUTEJIbHEIC XMMUK
peakuuu. [lonsatue 06 (yyeHunueckasn)
3JIEKTPOJIN3€E PacCIliIaBOB U HoyTtbyk NM3BM
pacTBOPOB CoJIe RAYbook mogenu
Si 1512
Undposan
nabopartopusa no
KonTponbnas pabota no XMMUK
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RAYbook moaenm
Si 1512
MeTtannsl, UX IMOJIOKESHHE B Hndposas
. nabopartopwus no
Ilepnonnueckoi cucreme
XUMHUYECKHUX 3JIEMEHTOB /J1. XM
(y4eHunueckasn)
H. Menneneerpa u
HoyTtbyk N3BM
O0COOCHHOCTH CTPOCHHUS RAYbook mozenu

aToMoB. O0me Gundeckue

Si 1512




CBOMCTBA METAJLJIOB

Undposan
nabopartopua no
CIu1aBel METAJIOB. XMMUK
DNEKTPOXUMHUYECKUH psifg (yueHunyeckas)
HaINpsHKEHUH METAILIOB Hoytbyk NM3BM
RAYbook mopenn
Si 1512
Undposan
XuMHYECKHE CBONCTBA nabopatopus no
BaXKHECHIIINX METAJIJIOB XMMUK
(HaTpuii, KN, KAJIbLIUA, (yyeHunyeckasn)
MarHui, allOMUHUN) U UX HoyTtbyk N3BM
COCIMHEHN RAYbook moaenu
Si 1512
Undposan
nabopatopua no
XHUMHYECKHE CBOMCTBA XUMUM
Xpoma, MEIU U UX (yyeHunyeckasn)
COCIMHEHU I HoyTtbyk N3BM
RAYbook moaenn
Si1512
Undpoean
XHUMHUYECKHE CBOMCTBA naboparopus no
XMMUU
LIMHKA, JKeJIe3a U UX (yuenmeckas)

COeIMHEHUI

HoyTt6yk N3BM
RAYbook moaenm




Si1512

Umndposasn
nabopartopus no
[Tpaktuyeckas padora Ne 2. paTop
" XMMUK
Pemenne
(yyeHnyeckas)
JKCHEPUMEHTAIPHBIX 33124
p " HoyTt6yk N3BM
mo TeMe «MeTallb
RAYbook mopenn
Si 1512
nédpoeas
Hewmerannel, ux MoJI0KEHUE B Lnép
. nabopatopua no
Ilepnonnueckoi cucreme
XMMUK
XUMHUYECKHUX 3JIEMEHTOB JI.
M (yyeHnueckas)
. Menneneena u
5 HoyTtbyk N3BM
OCOOCHHOCTH CTPOCHUS
R RAYbook moaenn
aTOMOB .
Si 1512
Undposasn
dusznueckre CBOMCTBA nabopartopusa no
HEMETAJIOB. AJIOTPONHS XMMUK
HEMETAJUIOB (Ha mpumepe (y4eHnueckas)
KHCJIOpOJia, cepbl, hocdopa u HoyT6yk N3BM
yriaeposa) RAYbook mogenu
Si 1512
Undpoean
o nabopatopusa no
XHUMHUYECKHE CBOMCTBA
XMMUK
rajoreHoB, CEPBI U UX
(y4eHunueckasn)

COEeTUHEHNN

HoyTt6yk N3BM
RAYbook moaenu




Si1512

XuMHYeCKHe CBOMCTBA a30Ta,
docdopa 1 X coeTMHCHUN

Umndposasn
nabopartopusa no
XMMUM
(yyeHnyeckas)
HoyTt6yk N3BM
RAYbook mopenn
Si 1512

XUMHYECKUE CBOUCTBA
yriiepojia, KpeMHHUS U UX
COeTUHEHUN

Undposasn
nabopaTtopma no

XMMUM
(yyeHnueckas)
HoyTtbyk N3BM
RAYbook moaenn
Si 1512

IIpuMeHeHne Ba)KHEUIINX
HEMETAJUIOB U UX
COeTUHEHNN

Undposasn
nabopaTtopua no

XUMUM
(yyeHnueckas)
Hoyt6yk NM3BM
RAYbook moaenn
Si1512

O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUM 110
teme «Hemeramns».
Bbrancnenus no ypaBHeHUSIM
XUMUYECKHUX PEaKIni 1

Undpoean
nabopatopusa no
XUMUM
(y4eHunueckasn)
HoyTt6yk N3BM
RAYbook moaenu




TEPMOXUMHUYECKUE PACUETHI

Si1512

Undposan
nabopartopua no
ITpakTuueckas padota Ne 3. parop
XMMUK
«Permienue
(yueHunueckasn)
JKCIIEPUMEHTAJIBHBIX 3a1a4
" " HoyTt6yk N3BM
mo Teme "HemeTammaer'"»
RAYbook mopenn
Si 1512
Undposan
nabopaTtopua no
KoHTtposbHas padoTa mo XMMUK
TeMaM «MeTaie» U (yyeHunyeckasn)
«HemeTammnny HoyTtbyk N3BM
RAYbook moaenn
Si 1512
Undposan
nabopatopua no
Heopranuueckue u patop
XMMUK
OPraHUYeCKHUE KUCIIOTHI.
(yueHunueckasn)
Heopranunueckue u
Hoyt6yk NM3BM
OpraHMYEeCKHUE OCHOBAHUS
P RAYbook moaenn
Si1512
ndposasn
AmMdoTtepHbie Lnop
nabopatopusa no
HEOPTraHUYECKUE U
XMMUU
OpPraHUYECKUE COCTUHEHMUS.
(y4eHunueckasn)

I'eneTnueckas CBA3b
HCOPTaHUYCCKUX U

HoyTt6yk N3BM
RAYbook moaenm




OpTraHU4YCCKUX BCIICCTB

Si1512

Undposan
Ponb xumum B obecnieueHUH naboparopus no
9KOJOTUYECKOM, XMMUU
SHEPreTUYECKON U NUIIEBOU (yueHunueckasn)
0e30MacHOCTH, pa3BUTUHU HoyT6yk N3BM
MEIULIIHBI RAYbook mopenn
Si 1512
Undposan
[IpencraBnenus: 06 oOmMUX niaboparopus no
XMMUK
Hay4YHBIX [PUHIMUIIAX (yuerueckas)
HpOMI)IUIHJIeHHOI‘O MOJTy4YECHUS HoyT6yK N3BM
Ba)KHEUIIINX BEIIECTB RAYbook moge
Si 1512
Undposan
nabopatopua no
YenoBek B MUpE BELIECTB U XM
(yueHunueckasn)
Vatepraion HoyT6yk N3BM
RAYbook moaenn
Si 1512
Undpoean
nabopatopusa no
XUMUs U 300pOBbE YEIOBEKA XAMAM
(y4eHunueckasn)

HoyTt6yk N3BM
RAYbook moaenm
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MNPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOM

ITPOI'PAMMBbI
10 KUIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
cpeaHero oo1ero o0pazoBaHus

1

TeOpeTI/I‘lCCKI/IC OCHOBBI OpraHH‘{eCKOﬁ XUMHUU

11

C(i)OpMPIpOBaHHOCTB Hpe,ZLCTaBJ'IeHI/Iﬁ 0 XHMHYECKOH COCTaBISAIOLICH eCTeCTBeHHOHaquOﬁ KapTUHBI
MHpa, poJii XUMUHU B ITO3HAHUU SIBIICHUI npupoanl, B q)OpMI/IpOBaHI/II/I MBIINJICHUSA WU KYJIBTYPBI INYHOCTH,
e€ (bYHKHHOHaHLHOﬁ T'paMOTHOCTH, HeO6XOI[I/IMOI7I I PpEHICHUS MPAKTUYCCKUX 3aldad U 3KOJIOI'MYCCKU
000CHOBAaHHOT'O OTHOIIICHHS K CBOCMY 3JI0POBBIO 1 HpHpOHHOi/’I cpeac

1.2

Brnanenue cucreMoil XMMUYECKUX 3HAHUN, KOTOpask BKJIIOYAET: OCHOBOIIOJIAratoIIue MOHATUS (MOJIeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJIApHBIA 00BEM, YIIepoAHbIH cKeneT, (YHKIUOHANbHAS TpyMNa, pagukail, H30Mepus, H30MeEpbI,
TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOJA- U a30Tcoepallhe COeIUHEHHUS,
OMOJIOTMYECKH aKTUBHBIE BElIeCTBA (YIJIEBOABI, KUPHI, OEIKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUH U 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOEHUSI OPraHMYECKUX
BemecTB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHUHU, (PAKTOJOTHIECKHUE CBEICHUS
O CBOMCTBax, cOCTaBe, MOJy4Ye€HUU M O€30IaCHOM HCIOJb30BAaHUU BAXXHEWIIUX HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOHN IE€ATEIbHOCTH YeJI0OBEeKa




1.3

ChopmMupoBaHHOCTh YMEHHI BBIABIATH XapaKTepHble MPU3HAKU MOHATHI, YCTaHABIMBAaTh HUX
B3alMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME TMOHSITHS TPH OMUCAHUM COCTaBa, CTPOCHUS U
MIPEeBPALICHUI OPraHuYeCKUX COeIMHEHUN

14

c(hOPMUPOBAHHOCTh YMEHUI HCIIOJIH30BATh XUMUICCKYIO CUMBOIIUKY JUISI COCTABIICHUSI MOJICKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) POPMYT OPraHUYECKUX BEIIECTB U YPABHCHHI XMMHUYECKUX
peaKkuuii, U3roTaBIMBaTh MOJEIN MOJIEKYJl OPTAHUYECKUX BEILECTB ISl MIUTFOCTPALIMM UX XUMUYECKOTO U
MPOCTPAHCTBEHHOI'O CTPOEHUS

1.5

ChopMUPOBaHHOCTh YMEHUH YCTaHABJIMBATH NMPUHAJICKHOCTh M3YyYCHHBIX OPTaHUYECKUX BEIICCTB I10
UX COCTaBY M CTPOCHUIO K ONpEACIEHHOMY Kiaccy (TpyIre) COeqUHEHUH (YIriaeBOIOPOIbl, KUCIOPOI U
a30TCOJICPIKAIUE COCIUHEHHS, BBICOKOMOJICKYJISIDHBIC COCIMHCHHUsS), JaBaTh MM Ha3BaHUS 110
cucremarnyeckoit HomeHkiarype (IUPAC)

1.5

ChopMHpOBaHHOCTh YMEHHS OINPEAENATh BUIbl XUMHUYECKOW CBSI3U B OPraHUYECKUX COEIMHEHUSAX
(oMHapHBIE U KpaTHbBIE)

1.6

Cq)OpMI/IPOBaHHOCTB YMCHUA IMPUMCHATD: IMOJIOKCHUSA TCOPHUU CTPOCHUA OPraHUYCCKUX BCIICCTB AM.
EYTJ'IepOBa JJIA OOBSICHEHHSI 3aBUCHMOCTH CBOWCTB BCIICCTB OT HUX COCTaBa MW CTPOCHUS; 3aKOH
COXPAHCHUS MACChl BCUICCTB

yFHCBOI[OpOI[BI. Kchopo,ucoz[epxcamHe u a30TCcoACpIKalne OpraHu4eCKuc COCIUHCHUA.
BLICOKOMOJIGKyJ'IprHBIe COCOUHCHUA

2.1

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ MNPUBOAUTH TPUBHAJIIBHBIC Ha3BaHHA OTACJIBLHBIX OPraHWMYCCKUX BCUICCTB
(3THIIeH, TPOMWJIEH, AaleTHICH, STUJICHTJIMKONb, TIUUEpPUH, ¢eHos, (HopMalbIeTu, aleTalbIeru,
MypaBbMHAs KHCIIOTA, YKCyCHas KHCJIOTa, OJEHHOBAas KHCJIOTa, CTEAPUHOBAs KHCIIOTA, TIFOKO3a,
(dbpyKTO3a, KpaxmaJl, IeJUTHI03a, TITUIIH)

2.2

CdhopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (DU3MUECKHE U XMMHUYECKHUE CBOMCTBA
TUMIMYHBIX TPEACTABUTENCH pPA3IMYHBIX KJIACCOB OPraHUYECKUX BEMIECTB (METaH, OSTaH, JSTHUJIEH,
MPOMUJICH, aleTHiieH, OyranueH-1,3, merunOyraaueH-1,3, OeH301, METaHOMN, 3TAHOI, ITUIEHTIUKOJb,
TIMLepuH, (eHo, aneTanbAerua, MypaBbHHAs M YKCYCHAs KHCIOTBI, TIIOKO3a, Kpaxmal, IeJIi003a,
aMUHOYKCYCHAsI KUCIIOTA)




2.3

ChopmupoBaHHOCTh ~ yYMEHHUS  WIIIOCTPUPOBATh  TI'€HETUYECKYIOD  CBSI3b  MEXKIY  THUIHYHBIMH
MIPEJICTABUTEISIMA  PA3JIMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB YPABHEHUSMHU COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIM C UCTIOJIb30BAaHUEM CTPYKTYPHBIX POpPMYIT

2.4

ChopMupOBaHHOCTh YMEHHSI XapaKTEPH30BaTh UCTOYHUKHU YIIIEBOJAOPOIHOTO CHIPhs (HE(Th, MPUPOTHBIN
ras, yroib), CHocoObl X NMePepabOTKH U MPAKTHUIECKOE MPUMEHEHHE TPOAYKTOB MepepabOTKH

XUMHUS U KU3HB. PacuéTerl

3.1

CpopMUpOBaHHOCTh YMEHUN BIIAJIETh CHUCTEMOM 3HAHMK 00 OCHOBHBIX METO/JAaX HAYYHOTO IO3HAHMS,
WCIIONB3YEMBIX B XUMHUHU MPU H3YUYCHUHM BEUIECTB M XMMHYECKUX SIBIICHUM (HAOIIO/IeHUE, U3MEpPEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE), UCIIOJIB30BATh CUCTEMHBIC XMMUYECKUE 3HAHUS IS IPUHSITHUS PEIICHUI
B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U X MPUMEHEHUEM

3.2

CdopmupoBaHHOCTH YMEHUH COOIIOIATh MpaBUila MOJb30BAHUS XUMUYECKOM TTOCYA0N U J1a00paTOPHBIM
o0opynoBaHuEM, a TaKXkKe IMpaBHiIa OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMHU IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

3.3

Cq)OpMI/IPOBaHHOCTB YMCHI/Iﬁ IUIaHUPOBATb W BBIIIOJHATH XUMHUYECKHMN 9KCIICPUMCHT (npeBpameHI/m
OpraHNYCCKUX BCHICCTB IPHU HAIPECBAHUU, IMOJYYCHHUC STUJICHA U U3YUCHUC €TO CBOI>'ICTB, Ka4C€CTBCHHLIC
pCakuu OpraHuvYCCKUX BCHICCTB, ACHATYypaLlUusd OcIKOB IIpU Harp€BaHuu, OBCTHBIC PCAKIHUU 6CJ'II(OB) B
COOTBCTCTBHUU C IIPpaBUJIAMU TCXHUKU 0e30IMacHOCTH npu O6paH_IeHI/II/I C BCIICCTBAMM U J'Ia60paTOpHBIM
O60py,[[0BaHI/ICM; MNPpEACTABJIAThL PE3YJIbTAThl XUMHYCCKOI'O0 3KCIICPUMCHTA B Q)opMe 3altucu ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIHUX peaKI_[I/Iﬁ u (I)OpMy.]'II/IpOBaTB BbIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

3.4

CdopmupoBaHHOCTh YMEHUI MPOBOAMUTH BBIYUCIECHUS 10 XMMHUYECKUM YpaBHEHHSIM (Macchl, o0bEMa,
KOJIMYECTBAa MCXOJHOTO BEIEeCTBA WM MPOAYKTa PEaKIMH MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN)

3.5

ChopMupOBaHHOCTh YMEHHMI KPUTHUECKH aHATU3UPOBATh XUMHUYECKYI0O MH(POPMALUIO, OTYYaeMylo U3
pa3HbIX HCTOYHHUKOB (cpesicTBa MaccoBoil nHdopMmauu, cetb VIHTepHeT u pyrue)

3.6

CpopMUpOBaHHOCTH YMEHUN COOJIOIATh MPABHIIA YKOJIOTHYECKH 11eJIeCO00pa3HOT0 TTOBEACHUS B OBITY U
TPYZIOBOM JEITENBHOCTH B LENSAX COXPAHEHMs] CBOETO 3J0POBbS M OKPYXKAOIEH NPUPOJHOU Cpenpl,




OCO3HaBaTh ONACHOCTh BO3JICHCTBUS Ha KUBbIE OPraHU3MbI ONPEACNEHHBIX OPraHMYECKHUX BEIECTB,
noHumasi cmbica nokazatens [IJIK (mpengenbHO AOMycTHMMON KOHIEHTpPAlLMU), TMOACHATh HA MpPUMEpPAx
CrocoObl YMEHBIICHHSI U MTPEIOTBPALICHHS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YeIOBEKa

11 KITACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl
cpeaHero o01ero oopa3zoBaHus

1

TeopeTnueckne OCHOBbI XMMHUHU

11

Brnanenue cucteMoli XMMHYECKUX 3HAHUH, KOTOpas BKIFOUYACT: OCHOBOIIOJIATAIONTUE MTOHATHS (XUMUYCCKHUI
9JIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTtoma, S-, p-, 0-3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJICKYIIA,
BAJICHTHOCTbD, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMHUUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI ~ 00BEM, KpHCTANIMYecKas peméTka, THUMBI XUMHUYECKUX peakuuid  (OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIE, DK30- M DJHIOTEPMUYECKHE, PEaKIMd HOHHOTO OOMEHa), pacTBOp, SJIEKTPOJIHTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs JUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTh XUMHUYECKON
peaKkiuy, XUMHYECKOE pPAaBHOBECHE); TEOPHUH M 3aKOHBI (T€OpUs SJIEKTPOTUTHUYECKOW TUCCOIUAIINH,
[Tepuonuueckuii 3akoH [I.M. MenaeneeBa, 3akOH COXpaHEHUSI MAacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI
S3BIK XUMHH, (DAKTOIIOTHYECKHE CBECHUS O CBOMCTBAX, COCTaBe, MOTYYEHUU U OE30MTaCHOM UCTOIb30BaHUHU
BRKHEHIIINX HEOPTAaHUYECKHX BEIIECTB B OBITY U MPAKTHUECKOU JeSITETHHOCTH YeJIOBEeKa

1.2

CdopMUpoBaHHOCTh YMEHHM BBISBIATH XapaKTE€pHbIE MPU3HAKUM M B3aUMOCBS3b W3YYEHHBIX IOHSATHI,
IIPUMEHATH COOTBETCTBYIOLIME MOHATHUS IIPU ONHCAHUM CTPOEHUS U CBOMCTB HEOPTraHWYECKHX BEIIECTB U
VX IIPEBPAILCHMI; BBIABIIATh B3aUMOCBSI3b XUMUYECKHUX 3HAHUH C MOHATHAMU U MPEJICTABICHUAMU IPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

13

Bnangenne ocHOBHBEIMH METOAAMH HAayY4YHOI'0O TO3HAHUA BCHICCTB U XUMHYCCKUX SIBIICHUI (HaGJ’IIOI[CHI/IC,
N3MCPCHUC, SKCTICPUMCHT, MO,Z[CJIHpOBaHI/Ie)




C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ OIpCaAcCIAT, BAJICHTHOCTb U CTCIICHb OKHCIICHHSA XMMUYCCKUX 3JICMCHTOB B
COCIMHCHUAX PA3JIMYHOIO COCTaBa, BHUI XHUMHYCCKOH CBS3H (KOB&J’ICHTH&H, HOHHAas, METallIM4eCKasd,

14 . "
BOJIOPOJHAs) B COCAMHEHHUSAX, TUI KPUCTAIMYECKONW pEMmETKH KOHKPETHOrO BellecTBa (aToMHas,
MOJICKYJISIpHAsl, HOHHAs, METAJUTMUeCcKas )
15 ChopMupoBaHHOCTH YMEHMI ONpEAENATh XapakTep Cpeabl B BOAHBIX pPAcTBOpAaX HEOPTaHUYECKUX
' COEIMHEHUI
CdopMupoBaHHOCTH YMEHUS KIACCHPHUIIMPOBATH XUMUUYECKUE PEAKIIUH 110 PA3IMYHBIM IIPU3HAKAM (YUCITY
1.6 U COCTaBy pEarupyrolIuX BElIECTB, TEIIOBOMY 3(PQEeKTy peaklnH, WU3MEHEHUIO CTEleHEH OKHCIICHUs
9JIEMEHTOB, 00OpPaTUMOCTH PEAKIUH, YIaCTHIO KaTajan3aTopa)
17 ChopMupoBaHHOCTh YMEHHIA COCTABIIATh YPABHEHUS PEAKIIUN PA3TUYHBIX THIIOB, ITOJHBIE M COKPAIEHHBIE
' ypaBHEHHSI PeaKIMii HOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS, IPU KOTOPBIX 3TH PEAKIUHN UIYT 10 KOHIA
CdopMupoBaHHOCTH YMEHUH MPOBOANUTH PEAKIIMU, MMOATBEPKAAIONINE KAUeCTBEHHBIH COCTaB Pa3iIMYHbIX
1.8 HEOPraHWYECKHUX BEUIECTB, PACIIO3HABATh OINBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPraHWYECKUX BELIECTB
19 CdopMUpOBaHHOCTh yMEHUW PACKpPBIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil
' MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOT0 OajlaHCa ATHX peaKIuii
110 CdopMUpoOBaHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pPEaKIHMH OT Pa3iIMuHbIX
' daxTopos
111 CdopMupoBaHHOCTH YMEHHM OOBACHATH XapaKTep CMEIICHHUS] XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
' BHenHero Bo3aerictus (mpunnuin Jle [larenne)
2 OO0m1ast 1 HeOpraHUYeCcKasi XUMHS
21 ChopmupoBaHHOCTH yMeHHMH packpbiBaTh cMbichn [lepuonmueckoro 3akona J[.M. MenneneeBa u
' JIEMOHCTPHPOBATh €r0 CUCTEMATU3HUPYIOIIYIO, O0bSICHUTEIbHYIO U POTHOCTHYECKYIO (PYHKITHH
CdopmMupoBaHHOCTHh YMEHHH XapaKTepU30BaTh JIEKTPOHHOE CTPOCHNE aTOMOB XUMHUYECKUX 3JIEMEHTOB 1—
2.2 4 nepuonoB [lepuoanueckoit cuctrembl Xumuieckux 3neMeHToB .M. MeHneneeBa, uConb3ys MOHATHS «S-

, P-, d-37eKTpOHHBIE OpPOUTANINY», «IHEPIETHYCCKHE YPOBHMY», OOBSICHATH 3aKOHOMEPHOCTH H3MCHEHUS




CBOMCTB XMMHYECKHX JJIEMEHTOB W MX COCIMHECHHMM IO TepuoaaM u rpymnmaM [lepuonnyueckord CUCTEMBI
xumuueckux dyemenToB .M. MengeneeBa

2.3

ChopMupoBaHHOCTH  yYMEHHW  XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA
HEOPTraHWYECKUX BEIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHHE T€HETUUYECKOWU CBS3U
MEXy HEOPraHUYECKHUMH BEIIECTBAMU C TOMOIIbIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINI

2.4

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ YCTaHaBJIMBATh MMPHUHAJIICKHOCTh HCOPTaHNYCCKUX BEUICCTB 110 UX COCTABY K
OHpe,I[CJ'IéHHOMy KJIaccy (rpynne) COCIUHEHUH (HpOCTLIe BCIICCTBA — MCTAJLJIBI U HEMCTAJlJIbl, OKCHBI,
OCHOBAaHMHA, KUCJIOTHI, aM(I)OTepHBIG THAPOKCUDI, COJ'II/I)

2.5

ChopMupoBaHHOCTh YMEHHUH HCIOIB30BATh XUMHUYECKYIO CHMBOJIMKY IS COCTaBJICHHUS (JOpMyI BEIIECTB
U YpaBHEHMH XHMMHYECKUX peakiuil, cucremarnyeckyro HomeHkinarypy (IUPAC) u TpuBHanbHbIE
Ha3BaHUs OTACJBHBIX HEOPraHWYECKUX BEIIECTB (YrapHbll ras, yrJieKUCHIbId Ta3, aMMHUaK, ramiéHas
U3BECTb, HETaIIEHAs! U3BECTh, INTHEBAS COJIa, TUPUT U IPYTHUE)

2.6

CdopMupoBaHHOCTb yYMEHHMH  XapakTepu3oBaTh  (OMHCHIBATh) OOIIME  XMMHYECKHE  CBOMCTBA
HEOPraHWYECKHX BEIIECTB PAa3JIMUHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHME T'€HETUYECKOW CBS3U
MEXy HEOPraHUYECKHUMH BEIIECTBAMHU C TOMOILbIO YPABHEHHUI COOTBETCTBYIOIMX XUMHUUYECKUX PEaKIINil

2.7

C(bOpMHpOBaHHOCTL YMeHI/Iﬁ IJIaHUPOBATb W BBIIIOJIHATH XUMHUYECKHM OKCIICPUMCHT (paSJ'IO)KeHI/IC
MEepoKCcHuZa BOAOPOJa B MPUCYTCTBUHU KaTalIn3aTopa, OMPECACIICHUEC CPCAbl PAaCTBOPOB BCHICCTB C ITIOMOIIBIO
YHUBCPCAJIBHOT'O HWHAUKATOPA, BJIUAHUC PA3ZJTIUYHBIX (b&KTOpOB Ha CKOpPOCTb XUMHYECKOM peaKknuu,
pCakiiuu HOHHOTO O6MCH8., KauCCTBCHHBIC PCAKIIUU Ha cynL(baT-, Kap6OHaT' " XJIOpUA-aHHOHBI, HA KATHUOH
AMMOHU, PCIICHUEC 3KCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMaM «MeTamie» 1 ((HeMeTaJ'IIIBI») B COOTBCTCTBHH C
npaBujiaMn TCXHUKU 0€30IMacHOCTH npu 06paH_ICHI/II/I C BCIICCTBAMU U Ha60paT0pHBIM 060pyI[OBaHI/ICM;
NpEACTaBJIATh PC3YJIbTATbl XUMHUYCCKOTO 3KCIICPUMCHTA B (bOpMC 3aliucu ypaBHCHI/II\/'I COOTBCTCTBYROIIHX
pCaKLII/Iﬁ u (I)OpMyJ'II/IpOBaTL BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

ChopMHUpOBaHHOCTH YMEHUM COOJIOATH MPaBHIa MOJB30BAHHUS XUMUYECKON MOCY/ION U J1a00paTOPHBIM
o0opyIOBaHHWEM, a TAaKXe TpaBuja OOpalleHus C BEMIECTBAMH B COOTBETCTBHU C WHCTPYKIIUSIMH TIO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OITHITOB

2.9

ChopMHpPOBAaHHOCT, YMEHUW  XapakTEepU30BaTh XHWMHUYECKHE TIPOIECCHI, JIeKAlie€ B OCHOBE




IMPOMBIIIJICHHOI'O ITOJTYYCHUSA CCpHOfI KHCJIOTBI, aMMHaKa, a TaK¥XKC C(i)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 00
06H_II/IX HAaY4YHBIX ITPUHOUIIAX 1 9KOJIOTHYCCKUX npo6neMaX XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMHA U KU3Hb. PacuéTrnl

3.1

CdopMupoBaHHOCTDH MPEACTABICHUN 0 XMMUYECKOI COCTaBISAIONICH €CTECTBEHHOHAYYHOM KapTUHBI MUPA,
pPOJIM XMMHUU B MO3HAHUU SIBJICHUM NMPUPOABI, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbTYphl JTUYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM IJs pelIeHHs MPaKTUYECKUX 3a7ad U IKOJIOTUYECKU
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3[I0POBBIO U IPUPOIHOM cpeie

3.2

ChopMupoBaHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XMMUYECKYI0 MH(POPMALHUIO, TOIY4aeMyI0 U3
Pa3HbIX HCTOYHUKOB (CpeACTBA MACCOBOM KOMMYHMKAIUH, ceTh IHTepHeT u npyrue)

3.3

C(bOpMI/IpOBaHHOCTL y'MeHI/Iﬁ CO6J'II-O,I[aTI> IIpaBujia 3KOJOIrHYCCKH uenecoo6pa3Horo IIOBCACHUA B 6LITy u
pr,[[OBOfI ACATCIIbHOCTH B LECJIAX COXPAaHCHUA CBOCTO 3JOPOBbA U Oprmanmeﬁ l'IpPIpOI[HOﬁ CpCabl

3.4

Oco3HaBaTh OITACHOCTH BO3JICHCTBUSI Ha >KUBBIC OpraHru3Mbl OHpe,I[CJ'IéHHBIX BCIICCTB, ITOHHMMAs CMBICI
IIoKa3aTeia HI[K, IMNOACHATL Ha NpHUMEpax CITOCOOBI YMCHBIICHUA W NPCAOTBPALLICHUA HX BPECAHOTO
BO3CHCTBUS Ha OpraHn3M YCJIOBCKA

3.5

CdopMUpOBaHHOCTh YMEHHI NPOBOIUTH BBIUMCIEHHS C HUCIOJB30BAaHUEM IIOHATHUS «MaccoBas OIS
BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUH I'a30B MPU XMMHUYECKHUX PEaKIMSIX, MAacChl BELIECTBA WU
00BbéMa Ta30B IO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce WIM O0OBbEMY OJHOTO M3 YYacCTBYIOIIMX B
peakuuy BEUIeCTB, TEIUIOBOTO 3(¢eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
MPEBPAICHNS] U COXPAHEHMSI SHEPTUU

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC




Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

1 Teopernueckne 0OCHOBBI OPraHUYECKOW XUMUHU
11 [Tpeamer opraHn4yeckoil XUMHUM: €€ BO3HUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B ITOJYYCHUH HOBBIX BELLECTB U MAaTEpUAJIOB.
' Teopust crpoeHus oprannyeckux coeauHenuii A.M. byTiepoBa, €€ OCHOBHBIE MOJI0KEHUS
12 CrpykTypHble (GOpMYJIbl OpPraHMYECKHUX BellecTB. ['oMosorusi, u3omMepus. XUMHYECKass CBSI3b B OPraHUYECKHUX
' COEJIMHEHUSIX — OIMHAPHBIE U KpaTHbIe cBs3u. [IpencraBnenue o kiaccuukanyum OpraHuuecKuX BEIIeCTB
13 Homenknarypa oprannyeckux coequHEHHH (cucTeMaTHdecKas) 1 TpUBHAJIbHbIE HA3BaHUs BaXKHEUIINX MpPEACTaBUTENIEH
' KJIACCOB OPraHMYECKUX BEIIECTB
2 VYrieBonoposl
91 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN Psil. MeTaH M 3TaH — MPOCTEHIINE MPEICTABUTEIH aTKAaHOB: (PU3NIECKHE
' Y XMMHUYECKUE CBONMCTBA (peaklMM 3aMElleHUs] U TOPEHUs ), HAXOXKIEHHUE B IPUPOJIE, IOJTYyUEHHE U IPUMEHEHHE
AJIKeHBI: COCTaB U CTPOEHHUE, TOMOJOIMUYECKUH pAl. DTWIEH U NPONWIEH — MNpOCTeHIlne MPeJCTaBUTENIN aJIKEHOB:
2.2 ¢u3nueckne W XUMHYECKHE CBOICTBa (peakuMM THAPUPOBAHHUSA, TaJOT€HUPOBAHUS, TUApPATAllUM, OKHUCICHHUS H
NOJMMEPHU3AIMN), TOJy4YeHHE U IPUMEHEHUE
53 Ankanuensl: OyraaueH-1,3 u MermnOyranueH-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE CBOMCTBA (peakuus
' nosuMepusaium). [lomryuyenne cMHTETHYECKOro KaydyKa U pe3UHbI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTUYECKUNA PsiJl. ALlETHIIEH — NPOCTEHIINI MpeACTaBUTENb AJTKUHOB:
24 COCTaB, CTpOEHME, (PU3MUECKHME U XMMHUYECKHE CBOMCTBa (peakLUuu THAPUPOBAHMSA, TAJIOr€HUPOBaHMS, THIpaTallUu,
TOPEHHUs), TOJy4YeHHE U IPUMEHEHUE
Apenbl. benzon: cocrtaB, cTpoeHue, Gpu3NYECKUe U XUMUYECKHE CBOMCTBA (peaKIMK raJoreHUpOBaHUsI U HUTPOBAHUA),
95 nojlyueHue | TmpuMeHeHue. Toayon: cocrtaB, CcTpoeHue, (Qu3MUYecKkue U XMMHYECKHe CBOMCTBa (peakiuu
' raJIOTeHUPOBAHUS M HUTPOBAHUS), MOJYYeHHE M IpUMeHeHue. TOKCHYHOCTh apeHOB. 'eHeTmueckas CBS3b MEXIY
YII€BOIOPOAAMHU, TPUHAJUISKAIINMHU K Pa3JIMYHbBIM KJlaccaM
[TpupoaHble UCTOUYHUKH YTieBoopooB. [Ipupoauslil ra3 u nomytHele HedTsHbIE ra3bl. HedTh u €€ npoucxoxaeHue.
2.6 Crioco6b1  mepepaboTKu He(TH: TMeperoHka, KPEeKUHI (TEPMHUECKHH, KaTaluTHYecKui), mnuponu3. IIpomyKTsr

nepepaboTKy HEPTH, MX IPUMEHEHUE B IPOMBIIIUIEHHOCTH U B ObITY. KaMeHHBIN yroib U IPOAYKTHI €ro nepepaboTKu




Kucnoponconep:xaiye opraHn4eckiue CoeAMHEHNs

3.1

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHOT M 3TAHON: CTPOCHHE, (PU3UUECKUE M XUMHUECKUE CBOMCTBA (pEakluu C
aKTUBHBIMU METaJlJIaMM, TaJOI€HOBOJOPOJAaMH, TOpEHHUE), NpUMEHEHHE. BoIopoaHble CBSA3M MEXIY MOJIEKYJIaMHu
cnupToB. JlelicTBUe MeTaHOIa U 3TaHOJIA HAa OPraHU3M 4esloBeKa. MHOroaToMHbIE CIUPTHI. DTUJIEHIJIMKONb U NINLEPHH:
CTpoeHue, (pu3nYecKre U XMMUYECKHE CBOWCTBA (B3aUMOJICHCTBHE CO LIETIOYHBIMU METAJUIAMU, KAUeCTBEHHAs! PEaKIus
Ha MHOI'0ATOMHBIE CIIUPTHI). JlelicTBUE Ha opraHu3M 4enoBeka. [IpuMeHenune riaumneprta 1 3TUICHIIMKOIS

3.2

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3UYECKHe U XUMHUUecKue cBoiicTBa. TokcnuHocTh (heHomna. [Ipumenenne penona

3.3

Anpreruasl U KeToHbl. DopManblIeruy, aueTaabAeTHA: CTPOCHHE, (U3UYECKHEe M XMMHUYECKHE CBOWCTBA (peaKiuu
OKHCJICHHS U BOCCTAHOBJICHUS, KAYECTBEHHbIE PEAKIIMH), TIOJTYyUEHHE U TPUMEHEHNE

3.4

OI[HOOCHOBHBIG npCacC/IbHBIC Kap6OHOBLIe KHCJIOTHI. MypaBbI/IHaH U YKCYCHas KHUCJIIOTHL: CTPOCHMUC, (1)H31/I‘ICCKI/IG n
XMMHYECKHE CBOMCTBA (CBOﬁCTBa, O6H.[I/Ie U KjIacCa KHUCIIOT, pCaKIus STCPI/I(bI/IKaL[I/II/I), MOJIYYCHHUEC U IIPUMCHCHHC.
CTeapI/IHOBaSI U OJICMHOBAs KHCJIOTBI KaK IIPCACTABUTCIIM BBICIIHUX Kap6OHOBbIX KHUCIOT. MBIJIa KaK COJM BBICHIMX
Kap6OHOBLIX KHUCJIOT, UX MOIOIIICC JIelCcTBHUE

3.5

CrnoxHble 3QUpbl Kak NPOM3BOJHBbIE KapOOHOBBIX KHUCJIOT. ['maponu3 cioxHbX 3¢upos. XKupsl. ['maponns xupos.
ITpumeHnenne xupoB. buosornyeckas posb KUPOB

3.6

YTIeBoabl: COCTaB, KIIaCCU(PUKAIMS YIIIeBOJAOB (MOHO-, IU- U TOJNHCaXapubl). [TII0K03a — MpOCTeHITNiT MOHOCAXapuI:
OCOOEHHOCTH CTPOEHHUS MOJIEKYIbI, (PU3MUECKHe U XMMUYECKue CBOICTBa (B3aumozeicTeue ¢ rugpokcuom meau(ll),
OKHCJIEHHE aMMUAYHBIM pacTBOpoM okcuja cepedpa(l), BocctaHoBieHHe, OPOKEHHE TITIOKO3bI), HAXOXKICHUE B TIPUPOJIE,
npuMeHeHue, Ouosiormueckas poiib. DoTocuHTe3. DpyKTO3a KaK H30MEp TIIIOKO3bl. Kpaxman W I1esirono3a Kak
NpUpOIHbIE ToMMepbl. CTpoeHUe KpaxMaia U HEeILTI0I03bl. DU3HUecKrue 1 XUMHYECKHE CBOMCTBA KpaxMaia (THAPOITU3,
Ka4eCTBEHHAsI PEAKIHsI C MOJIOM)

A30Tcoaepkaie OpraHnIeCcKue COSTMHEHUS

4.1

AMHHOKHUCIOTH Kak aM(oTepHble opraHndeckue coequHeHusl. Gu3nyeckue U XMMHUYECKHe CBOMCTBA aMUHOKUCIIOT (Ha
npuMepe rauiuHa). buonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuabl

4.2

benku kak MNPUPOAHBIC BBICOKOMOJICKYIISIPHBIC COCAMHCHUS. HCpBI/I‘-IHaSI, BTOpHUYHAsA U TPCTUYHAA CTPYKTypa OCIIKOB.
XUMHUYECKHE CBOMCTBA OCIKOB: TUApOoJIN3, JCHATYypalusl, KAUCCTBCHHLIC PCAKIIUN HA Oenku




BoicokoMonekynspHble COETUHEHUS

OcCHOBHbBIE NOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, CTEIEHb

5.1 MOJIMMEPU3ALIH, CPEHssT MOJIeKyJsipHas Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJEKYJSPHBIX COECIUHEHUN —
NOJIMMEPU3AIHS U TTOJMKOHIEH AL
5.9 DKCrepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIEeCTB M MX MpPEBpallleHUN: O3HAKOMIIEHHWE C 00pasliaMd NPUPOJIHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC, Kay4yKoB. [ToyueHne CHHTETUYECKOT0 KayqyKa U Pe3UHBI
11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Teopernueckre OCHOBBI XUMHH
XuMHYeCKu# d7eMeHT. AToM. Snpo aToma, U30TOMBIL. DJIEKTPOHHAST 000JI0YKa. DHEPreTUUECKHe YPOBHU, MOTYPOBHHU.
11 ATOMHBIEC OpOHTaNH, S-, P-, d-31eMeHThI. OCOOEHHOCTH pacHpeAeICHHs SIEKTPOHOB 110 OPOUTANIIM B aTOMaX 3JI€MEHTOB
NEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAs! KOH(QUTYpAIHs aTOMOB
[Tepuoaunueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux aneMeHToB J1.M1. MenneneeBa. CBsi3b NepruoaNYECKOTO
19 3akoHa M Ilepumonnueckoll cucTemMbpl XMMUYECKHX dneMeHTOB J[.M. MenneneeBa ¢ COBPEMEHHOW TEOPHUEW CTPOEHUS
' aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHUYECKHX 3JIEMEHTOB M OOpa3yeMbIX WMH TPOCTBIX M CIOXHBIX
BEIIECTB I10 TPYIIaM U NepruojaM. 3Ha4yeHHe NMePUoIMYECKOro 3aKOHa B pa3BUTHN HAYKH
Crpoenue BemecTBa. XUMHUYeCKast CBS3b. BHIIbI XUMUYECKON CBA3M (KOBaJEHTHAs HENOJSpHAs U TMOJIApHas, MOHHAs,
1.3 MeTajuinyeckas). MIoHbl: KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM XUMHUECKON CBA3H (OOMEHHBIN U
JIOHOPHO-aKIENTOpHBIH). BogopoaHas cBsi3b
14 BanenTtHOoCTh. DnekTpoorpuniatenbHOCTh. CTENEHb OKUCIIEHUS
BemectBa MOJIEKYNApHOTO M HEMOJIEKYJISIPHOTO CTpPOEHHs. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA. | HWIIbI
1.5 KPUCTANTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT TUMNA KpHUCTANIM4ecKo pemérku. I[lonstue o

JUCTICPCHBIX CUCTCMAX. HcTuHHBIE U KOJUIOUIHBIE pacCTBOPHI. MaccoBas 101 BellleCTBa B PacTBOpPC




1.6 Knaccudukanus HeopraHmueckux coeIMHeHn. HoMeHkIaTypa HeOpraHu4eCKiX BEIIeCTB
17 Xumnueckas peakuus. Kimaccupuxanuss XMMHUYECKHX PEaKUUid B HEOPraHMYECKOW M OPraHMYecKOW XUMHH. 3aKOH
' COXPAHEHHUS MACChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU [TPU XUMHYECKUX PEAKIUAX
18 CKOpOCTh peakiuy, e€ 3aBUCUMOCTh OT Pa3InIHBIX (PAKTOPOB
19 OGparumble peakuuu. XUMHYECKoe paBHOBecue. MDaKTOPhI, BIUSAIONIME HAa COCTOSIHUE XMMHYECKOTO PaBHOBECHS.
] [Tpunuun Jle Ilarense
110 OnexTponauTrueckas aucconuanus. CunbHble W ciaadble AyIeKTpoiauThl. Cpela BOAHBIX PAcCTBOPOB BEIECTB: KHUCIIASA,
' HeHTpaabHas, menovyHas. Peakiuu noHHoro ooMeHa
1.11 OKHMCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIINH
2 Heoprannueckas xumus
Hemeramnsl. Tlonoxkenue HemetamnoB B llepuommyeckoit cucreme xumuueckux siaemeHToB J[.M. Menpaeneera u
2.1 0COOEHHOCTH CTpOEHHUS aTOMOB. DPU3NUYECKHE CBOMCTBA HEMETAIIOB. AJUIOTPOIHS HEMETAIIOB (Ha IPUMEPE KUCIIOPOIa,
cepsl, pocdopa u yrieposa)
XVMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJJIOB (raJIor€HOB, cepbl, a30Ta, (ocdopa, yriepora U KpeMHHUS) M HX
2.2 COEeIMHEHUN (OKCUIOB, KHCIOPOJCO/EPKAUIMX KHUCIOT, BOJOPOAHBIX coenuHeHui). [IlpumeHeHne BakHEHIINX
HEMETAaJJIOB B UX COCTUHESHUH
Mertannsl. [Tonoxxenue meramnoB B [lepuonnueckoii cucreme xumudeckux snemeHToB [[.1. MenneneeBa. OcoOeHHOCTH
2.3 CTPOEHHS DJIEKTPOHHBIX 00004eK aromMoB MeTamsioB. OOmue (usmdeckne cBoiicTBa MeTamioB. CIiaBel METaUIOB.
DJIEKTPOXUMHUYECKUI Psil HAPSHKEHU METAJIJIOB
24 XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHM, KA, KaJbIMA, MarHui, aJlOMUHHMA, [IMHK, XPOM, XKEJe30,
' MeJb) U X coequHeHui. Oo1mue crocoObl MoaydeHus MeTauioB. [[puMeHeHne MeTauioB B ObITY U TEXHUKE
2.5 ['eneTnueckas CBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICKAIINX K Pa3JIMYHBIM KJIaccaM
3 XuMHSA U KU3HDb
31 Ponp xumum B oOecreueHUM SKOJOTHYECKOW, DHEPreTUYECKOM M MHUIIEeBON O€30MacHOCTH, PAa3BUTHH MEIUIUHBL.

ITonsTue o HAYYHBIX MCTOAAX MO3HAHW BCIICCTB U XUMHUYCCKUX peaKI_[I/Iﬁ




HpC,I[CTaBJIeHI/IH 00 O6H.[I/IX HAayY4YHBIX IPHUHOUIIAX IIPOMBIINIJICHHOTO IMOJIYUCHUA BaKHEHIIINX BC€IICCTB. YenoBek B MHUPE

3.2 BCIIECTB M MATCPHUAJIOB!: Ba)KHEHIIIIE CTPOUTCIBHBIC MaTCpualibl, KOHCTPYKIHOHHBIC MaTCpHajibl, KpaCKu, CTCKIIO,
K€paMuKa, MaTCpuaJibl AJId SJICKTPOHUKH, HAHOMATCPpHUaJlbl, OPraHU4YCCKNEC U MUHCPAJIBHBIC y,Z[06peHI/I$I
33 Xumus u 300POBLEC HYCJIOBCKA: IIpaBUJIa MCIIOJIb30BaHUA JICKAPCTBCHHLBIX MPCIAapaToB, IIpaBUJIa 0e3011acHOTO

WCTIOJIb30BaHUs IIPEIapaToB OBITOBOM XMMHH B IIOBCEAHEBHON KU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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