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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YPOBHE CpeHEro 00111ero o0pa3zoBaHus pa3padoTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoit
®denepanuny», TpeOOBaHUI K pe3yldbraraM OCBOEHUS (¢eaepalbHOl  00pa3oBareabHON
nporpaMmsl cpeaHero ooduiero odpazoanus (POIT COO), npencraBieHHbix B DenepaibHOM
rocyaapcTBeHHOM oOpasoBareiabHoM crangapre COO, c¢ yuérom Konnenmuu npenopaBaHus
yueOHOro mpeameTra «XuMHs» B 00pa3oBaTelbHbIX opranm3anusx Poccuiickoit @enepammu,
peanu3yIouMX OCHOBHBIE 00pa30BaTelIbHbIE MMPOTPAMMBI, U OCHOBHBIX MoJokeHuM «Crpareruu
pa3BuTHs BocnuTaHus B Poccuiickoii @enepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue
[TpaButennscTBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MNpOorpaMMbl MO XHMHH, K ONPEIEICHHUIO0 00Iei
cTpareruu oO0y4yeHus, BOCIUTAHUS M PA3BUTHS 00ydaroUuXcs CpecTBaMHU y4eOHOro mnpeameTa
«Xumus» g 10—11 kimaccoB Ha 0a30BOM YPOBHE COCTABWIIM KOHIIETITYaJIbHBIE MOJOXKEHUS
dI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJeH, comepkKaHUs, pPe3yJlbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MMOJATOTOBKH BBIITYCKHHUKOB.

XuMmuueckoe oOpa3oBaHUE, IMOJIy4aeMO€  BBITYCKHUKaMU  00IIeo0pa3oBaTebHON
OpraHu3alliM, SBIAETCS HEOThEMJIEMOM 4YacThl0 HUX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBEPIIAOIIMM ITAlOM pealin3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOUEBBIX
LEHHOCTEH, MPUCYIIMX LEJOCTHONM CUCTEME XMMHMYECKOro O0pa3oBaHUs. OTH LIEHHOCTH
KacaroTcsl MO3HAHMS 3aKOHOB TMPHUPObI, (HOPMHUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KYIbTypbl
YeJIOBeKa, a TaKXKe OKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
IpUpOJHOU cpeze. Peanusyercst xumuueckoe o0pa3oBaHre 00y4arOIIUXCs HAa YPOBHE CPEIHETO
o011ero 00pa3oBaHus CPEeICTBAMH y4eOHOTO MpeaMera « XUMHUsD, COJACpKAHUE U TMOCTPOCHUE
KOTOPOTO OIpEACICHbl B MPOrpaMMe MO0 XUMHH C Y4€TOM CHelU(pUKH HAyKd XUMHH, €€
3HAYEHUS B MO3HAHUU TIPUPOJIBI U B MaTEPUATBHON JKU3HHU O0IIECTBA, a TAKXKE C YU4ETOM OOIINX
HeNneld U IPUHLKIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE CUCTEMBI CPETHEr0 OOIIEro
obpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAaET 0COOYIO0 POJb B COBPEMEHHOMN
UMBUJIM3AIIMK, B CO3/IaHUU HOBOW 0a3bl MaTepHalbHOU KyiabTypbl. OHa BHOCHUT CBOM BKJIAJ B
dbopMHUpOBaHUE PAIMOHATHHOTO HAYYHOTO MBIIIUICHHS], B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpyKaroleM MUpPe Kak O €IMHCTBE MPHUPOBI U YEIOBEKa, KOTOPoe (GOPMHUPYETCS] B XUMUHU
Ha OCHOBE NTOHMMAaHHS BEIIECTBEHHOTO COCTAaBa OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3aMMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMU U BOBMOXHBIMU OOJIACTSIMU TPUMEHEHUSI.

TecHo B3aUMOACHCTBYS C JAPYrMMH €CTECTBEHHBIMH HAayKaMH, XHUMHS CTala
HEOTHEMJIEMON YacThbl0 MHUPOBOM KYIBTYypbl, HEOOXOIHMMBIM YCIIOBUEM YCIICITHOTO Tpyla U
KU3HHU Kaxa0ro wieHa oOmiectBa. CoBpeMeHHasi XUMHs KaK HayKa CO3MJIaTeNIbHAasl, KaKk HayKa
BBICOKMX TEXHOJIOTHH HallpaBjieHa Ha pelIeHHe II00ajJbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, DJHEPreTHUYCCKOHN, NHUINEBOM, SKOJOTHYSCKOM O€30MacHOCTH U
OXpaHbI 37J0POBbSI.

B cootBercTBUM ¢ OOmUMHU IENSIMH W TPUHIMIIAMH CPEIHEro oO0Iero oOpa3zoBaHUs
conepkanne npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUECHHS) OPUESHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaroluxcsi, HEOOXOMUMYIO UM JIJIs
BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIEHIHOTO BKIIOYEHUS B JKU3HB COIIMYMA,
MPOJOHKCHHST 00pa30oBaHUS B PA3IMYHBIX OO0JIACTSAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C
XUMUEN.

CocraBnsomuMu  TIpeaMeTa «XUMUsS» SBISIOTCS 0a3oBbie Kypchl — «Opranuueckas
xumus» U «OO0Ias 1 HeopraHu4YeCcKasi XMMHs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJITFOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMHUU (C BKIIFOUYCHUEM
3HaHUHN U3 O0IIe XUMHUU) U OpraHudeckor xumun. OopMHUpOBaHUE JAHHOW CHUCTEMbI 3HAHUH
Py U3YYCHUH TpenMeTa O0eCledrMBaeT BO3MOKHOCTH PACCMOTPEHHsI BCETO MHOT000pas3us
BEIIECTB Ha OCHOBE OOIIUX MOHATUM, 3aKOHOB ¥ TEOPUN XUMHH.

Crpykrypa comepxanus KypcoB — «Opranndeckast xumusi» u «O011as 1 HeopraHudeckas
XUMUs» cHOpMUPOBAHA B MPOrPAMME 10 XMMHUH Ha OCHOBE CHCTEMHOTO MOAXO0JAa K U3YYECHHIO
y4eOHOTr0 Marepuansa ¥ OOyCJIOBJieHA HMCTOPUYECKH OOOCHOBAHHBIM DPA3BUTHEM 3HAHHWM Ha



ONPENEIIEHHBIX TEOPETUYECKUX YPOBHAX. TaK, B KypCce€ OPraHMYECKOM XHMMHUHU BEILIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHSI OPTaHUYECKUX COCAUHEHHM, a
TaKXe€ Ha YPOBHE CTEPEOXMMHUYECKUX W DJIEKTPOHHBIX NPEICTABICHUN O CTPOCHHUH BEILECTB.
Ceenenust 00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCA B PAa3BUTUM — OT YIJIEBOJOPOIOB JO
CJIIOXHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHHMH. B Kypce opraHM4eckol XMMHUH MOIY4arOT
pa3BuTue C(HOPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs IMEpPBOHAYAIbHBIC
IPEICTABICHUS O XUMUYECKOHN CBA3M, KJIACCU(PUKAMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOKCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yIIOM 3peHHsI B mpeamere «XuMHs» 0a30BOro ypOBHS pPaccMaTpHUBAETCS
U3yUYEHHBI HAa YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHs TEOPETHMUYECKH MaTepuan u
(akTOIOTHUECKUE CBEJICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as1 1 HeopraHu4eckass XuMHUs» O0y4YaroIIUMCS TPEI0CTABISETCS BO3MOKHOCTh 0CO3HATh
3HAYEHUE MEPUOJMYECKOTO 3aKOHAa C OOLIETEOPETUYECKHX W METOJAOJOTMYECKUX IMO3HIIMM,
IyO)Ke TOHATh HCTOPHYECKOE W3MEHEHHe (YHKIMM 3TOr0 3akoHa — OT 00oOImaromieit 10
OOBSCHSIONIECH W MMPOTHOZUPYIOIICH.

Ennnas cucrtemMa 3HaHUM O BaXKHEWIIIMX BEHIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAK)KE€ 0 XUMHUYECKUX PEAKIIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
noronHsieTcs B Kypcax 10 m 11  kjmaccoB 3reMeHTaMu  COAEpKaHUS, HMEIOINIUMHU
KyJAbTYPOJOTUYECKMI M NPUKIAJHON Xapakrep. OTHU 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XUMHH C JPYTMMH HAyKaMH, PACKPBIBAIOT €€ pPOJIb B IIO3HABAaTEIbHOM U
PAKTUYECKON JESATENBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHUS K MPOLECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIIOKECHUM XUMUU, TOMOTalOT BBIMTYCKHUKY
OPUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAUYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKU OCMBICIIMBATh WH(POPMAILIUIO U MPUMEHSTh €€ /Jis MOMOTHEHUS 3HAHUM, pelIeHUs
WHTEIJUIEKTYAIBHBIX U DKCIIEPUMEHTAJIBHBIX HMCCIEI0BATEIbCKUX 3a7ad. B memom conep:kaHue
y4eOHOro npeaMera «XUMHUsS» JaHHOTO YPOBHS M3YUEHHUS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIMXcsi MUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PHIIOCO(CKUX HAEH, TAKUX KaK:
MaTepUAIbHOE €IMHCTBO HEOPTaHMYECKOTO M OPraHUYeCKOTO MHpa, 0OYCIOBIEHHOCTh CBOICTB
BEIIECTB HMX COCTaBOM M CTPOEHUEM, IO3HABAEMOCTb NPUPOAHBIX SBICHUW MyTEM
HKCIIEPUMEHTA U PEIICHUS MPOTHUBOPEUMNA MEXKJYy HOBBIMU (DakKTaMU U TEOPETUUYECKUMU
NPENNOChUIKAMHU, OCO3HAHHME POJM XHMHHM B PEIICHHH SKOJOTMYECKUX MpoOieM, a TakKkKe
npoOieM cOEepekeHUs HHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUSl HOBBIX TEXHOJOTHUUA M
MaTepHUasoB.

B mnnaHe pemeHuss 3agad  BOCHUTAHUSA, PA3BUTHS M COLMAIM3alMU  OOy4aroIIHUXCs
MPUHATBHIE TPOTPAMMOM IO XMMHUHU TOAXOAbl K OMPEACICHUIO COACPKAHUS M TMOCTPOCHUS
npenMeTa MpeaycMaTpuBatoT (OPMUPOBAHUE YHUBEPCATbHBIX YUEOHBIX NEUCTBHM, UMEIOIINUX
0a30BO€ 3HAUEHUE I PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHUs MPOOIeM, MOUCKA, aHAIN3a
U 00paboTku HHGOPMALUH, HEOOXOMUMBIX MJIsi NPUOOPETEHHS] ONbITA MPAKTUYECKOU U
MCCIIE0BATENBCKON IESITENBHOCTH, 3aHUMAIOIIEN BaKHOE MECTO B IIO3HAHUN XUMHH.

B npakTuke npenojaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOT'O OOILIET0 00pa3oBaHUs, TaK U
HAa YpPOBHE cpeAaHero oOmiero oOpa3oBaHUsA, NpPU  ONPEACICHUM  COAEpKaTeIbHON
XapakTEpUCTUKU LEJIeW W3y4YEHUs NPEIMETa HANPABICHUEM IIEPBOCTENEHHOW 3HAYUMOCTH
TPAAUIIMOHHO TpHU3HAETCI (QOPMUPOBAHME OCHOB XUMHUYECKOM HayKM Kak o0yactu
COBPEMEHHOIO €CTECTBO3HAHMSI, NMPAKTUYECKONW IEATEIIBHOCTH YEJIOBEKA M KAk OJHOIO W3
KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C METOIWYECKOW TOYKH 3pEHUsT TakoW TOIXOod K
ONPENEIICHUIO LIETIEH N3YUYEHHUS MPEIMETA SIBISETCS BIIOJIHE ONPABIAHHBIM.

CormacHO TaHHOW TOYKE 3PEHUS IVIABHBIMU LEISMH M3YYEHHUs MpeaMera «XUMHsD» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBISIIOTCSL:

e (opMHUPOBAaHHE CHUCTEMbl XHUMHUYECKHUX 3HAHMM KakK BaKHEHIIeH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIE MOHATHS,
dbyHIaMEHTAJIbHBIC 3aKOHBI M TEOPUM XUMUM, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MOHMMAHHWE CYIIHOCTH JOCTYMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHUE MPEICTABICHUNA O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUUYECKUX PEaKIui, HEOOXOAUMBIX JIJIsi MPUOOPETEHUsI YMEHUM OPUEHTUPOBATHCS B



MUpE BEIIECTB U XUMUYCCKHUX SIBIICHHU, IMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKON 1
MMOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB [EATENbHOCTH, CBA3AHHBIX C HaONIOACHUEM H
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOCHHEM TPaBHI OE30MacHOTO
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ atum, copepxarenbHasi XapakTepUCTUKa LeJe M 3a7ad U3yuyeHus MpenMeTa B
nporpaMMe Mo XMMUHU YyTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH MPUOPUTETAMU
B CUCTeMe cpeaHero obOmiero oOpa3zoBanusi. CerofgHss B MPENOJAaBaHUM XUMHUHM B OOJbIIEH
CTeMeHH OTHAETCs TMPEANOYTEHHE TMPAKTUUYECKONM KOMIIOHEHTE COJEp)KaHusi OOy4deHHs,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBIMYCKHHUKA 00II€00pa30BaTeIbHOM  OpraHu3alluu,
BJIAJICIONIETO HE HAOOpPOM 3HaHMM, a (PyHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMHU U
YMEHUSIMU aKTUBHOTO TIOJYYCHHs 3HAHUW M MPUMEHEHUS X B PEaTbHOM KU3HH VISl PEIICHUS
MPAKTHYECKHUX 3a]1ay.

B cB3m Cc 3TUM Tpu U3ydYeHHH TpeaMeTa «XUMHUS» JOMHHHPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TaKUe MU U 33/1a4H, KaK:

amanrtaius  oOy4yaromuxcs K  yCIOBHSM  JAMHAMUYHO  Pa3BUBAIOUIETOCS  MUDA,
dbopMuUpOBaHUE WHTEIUICKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEILHOMY TMPUHSATHIO TPAMOTHBIX pENICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMEHEHUEM;

dbopMupoBaHue y OOYy4alOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIUH),
UMEIONINX YHUBEPCAIbHOE 3HAYCHUE TSI Pa3IMIHBIX BUAOB JICATEIHHOCTHU: PEIICHUS MPOOIeM,
MOUCKa, aHaimu3a W o0paboTku wuHPOpPMAIMK, HEOOXOIMMBIX Jii NPUOOPETEHHS OIbITa
JESITEIbHOCTH, KOTOpash 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, & TAK)KE JJST OICHKHU C
MO3UIIMI  DKOJIIOTUYECKOW Oe30MacHOCTH XapakTepa BIWSHUSA BEIIECTB U XHUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEH
00y4aroIuXcs: CHOCOOHOCTH CAaMOCTOSITENBHO NPHOOpETaTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMU, UCTIOIH30BATh COBPEMEHHBIE HH(DOPMAIIMOHHBIE
TEXHOJIOTUH I TTOMCKA M aHan3a yueOHON U HayYHO-TIOMYJISIPHON HHPOPMALIUA XUMHYECKOTO
COJIEpIKaHUS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOIIUXCS ACCONUATUBHOTO M JIOTHUECKOTO MBIIUICHHUS,
HAOTIONATEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAMMEI, B
YaCTHOCTH, NPH TNIAHUPOBAHUH M TIPOBEICHUN XUMUYECKOTO IKCTIEPUMEHTA,

BOCIIUTaHHE Yy OOyYarommxcsi yOeKIEHHOCTH B TyMaHHUCTHYECKON HampaBIeHHOCTU
XUMHH, €€ BaXHOW pOIM B  pEIICHWH [IOOAJIBHBIX  MPOOJEM  palMOHAIBHOTO
IIPUPOJIOTIONIB30BaHNs, TOIMOIHEHUSI YHEPIeTUYECKUX PECYpCOB M COXPAHEHHUS MNPUPOIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeXHOTO OTHOIICHUS K TPUPOAEC M CBOEMY
37I0POBBIO, a TAKXKE MPUOOPETEHHUS OTBITA UCIIOIB30BAHUS MOTYYCHHBIX 3HAHUW ISl TIPUHSATHUS
IPAMOTHBIX PEIICHUHA B CUTYAIUAX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yueOHOM miaHe cpegHero ooOmiero oOpa3oBaHUs MpeaMET «XUMUs» 0a30BOr0 YpPOBHS
BXOJIUT B COCTaB MPEAMETHOM 06macTn «EcTecTBeHHO-Hay4HbIE TPEAMETHI.

OO1ee yuCIO 4acoB, OTBEACHHBIX I U3yUEHUS] XUMHUHU, Ha 6a30BOM YpOBHE CpPEIHETO
obmiero obpazoBanus, coctarisieT 68 yvacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11
KJ1acce — 34 yaca (1 qac B HEJIETTIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKOM XUMUU

[IpenmeT oprannyeckoil XuMuu: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MOJYyYEHUU
HOBBIX BEILIECTB W MaTephasioB. Teopusi CTPOEHUS OpraHMyYecKuX coeauHeHud A. M.
bytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.
['omonorus, nzoMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCIUHEHHUAX — OJUHApHbIC U
KpaTHbIE CBA3H.

[IpencraBnenne o0  KiIaccU(pUKAUM  OpraHUYEcKUX  BemiecTB.  HomeHkmarypa
OpraHUYeCKUX COCIUHEHMH (CUCTeMaTHdecKas) W TPUBUAIBHBIC Ha3BaHMUS BaKHEHIIMX
Ipe/ICTaBUTEIeN KIIaCCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METO/Ibl M3YYEHUS BEIIECTB M UX MPEBPAILCHUN: O3HAKOMIICHUE C
oOpasliaMy OpraHMYECKUX BEIIECTB W MaTepHuallaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHMYeCKUX BEIIECTB, HAOIIONEHHE U OINHUCAHHME JEMOHCTPALIMOHHBIX OMNBITOB TIO
MPEBPAIICHUIO OPraHWYECKUX BEIIECTB IMPU HarpeBaHuM (TJIaBieHHE, OOYIJIMBaHUE W
TOPEHUE).

Yriesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHI psAd. MeTraH W 3TaH — MpOCTEUIINE
MPECTAaBUTENN AJIKAaHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS U
TOPEHUs ), HAXOXKJECHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKHUIN PSAll. DTUJIEH U MPONUIIEH — MPOCTEUIINE
MPEICTABUTENN AJIKEHOB: (PU3NYECKHME U XMMHYECKHME CBOMCTBa (peakuuu THIPUPOBAHMUS,
raJIOTeHUPOBAHUS, THApATAIlUU, OKUCJICHUS U MOJIMMEPU3AIUN ), TOTYyYECHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u metunOyTtagueH-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius moauMepusanun). [lomydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEUIINI TPEICTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (U3MUECKHE U XUMUYECKHE
CBOMCTBA (peakUWU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMU, TOPEHUS), TIOJIyUYEHUE U
MIPUMEHEHUE.

Apenbl. benson: cocrtaB, crpoenHue, (pumyeckre M XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/m) NOJIyYEHUE W NpHUMEHEHHue. lonyon: cocmas, cmpoeHue,
Qu3suueckue u xumuyeckue ceotcmea (peakyuu 2an02eHUpOSanUs U HUMpo8anus,), noiyyeHue u
npumenenue. 'TOKCMYHOCTh apeHOB. [eHeTnueckas CBs3b MEXAY YITIEBOAOPOIAMH,
MIPUHAJICKANTUMHI K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKHU YIIIEBOAOPOIOB. [IpupoaHbIil Ta3 U momyTHbIE HE(QTAHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl miepepabOTKu HedTH: TEeperoHka, KpPEeKUHT
(TepMuYeCKUil, KaTaIuTUIECKui), nuponus. [IpoaykTel nepepadoTku HEPTH, X MPUMEHEHUE
B IIPOMBIIIUICHHOCTH U B ObITY. KaMeHHBII yroib U MPOAYKTHI €r0 mepepadoTKH.

DKCIEpUMEHTAIbHBIE METO/bl U3YyUCHHS BEIIECTB M UX MPEBPALICHUI: 03HAKOMIICHUE C
oOpasiaMu TIacTMace, KayaykoB U pe3uHbl, Kojuiekiuu «Hedtb» u «Yromwy, MmonenupoBanue
MOJIEKYJI YIJIEBOJIOPOJOB U TaJOTeHONPOM3BOAHBIX, TPOBEACHNUE NPAKTHYECKOW pPaOOTHI:
MOJTYYEHHUE ITUIICHA U U3YUYECHHE €T0 CBOMCTB.

Pacuérnbie 3anaun.

Beluucienuss mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOTHOTO BEIIECTBA WM TPOAYKTA PEAKIMU TO0 HM3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kucsopoacoaep:xamme opraHnveckue CoeJUHEHUsI

[IpenenbHblE OJHOATOMHBIC CHUPTHL. MeETaHON W 3TaHON: CTpOCHHE, (DU3UYECKHUE U
XUMUYECKHE CBOMCTBA (pEaKUHUHM C aKTUBHBIMH METAJJIAMH, TAJIOT€HOBOJIOPOJAMHU, TOPEHUE),
NpUMEHEHUE. BOAOpOoAHbIE CBSI3M MEXAY MOJEKyJIaMH CcoupToB. JleHcTBME MeTaHona |
ATaHoJa Ha OPTaHU3M YEJIOBEKa.

MHoroaroMHbI€ CIHUPTHL. OJTWICHIJIMKOIb W TJIUIEPHH: CTpoeHue, (U3MYecKue u
XUMUYECKHE CBOMCTBA (B3aMMOJEIICTBHE CO IIEIOYHBIMA METAJUIAMH, KAYECTBEHHAsI PeaKIUs




HAa MHOroaToMHble cnupthbl). JleiicTBue Ha opraHu3Mm uyenoBeka. [IpumeHeHue runepuHa u
ATUJICHIIIUKOJISL.

@deHoN: CTPOCHHE MOJIEKYNbl, (U3HUYECKHE U XHUMHYECKHE CBOMCTBA. TOKCHMYHOCTH
(denona. [Ipumenenue denona.

Anpaerunbl U xemowusi. DopMmanbAeTui, aleTadbIerHl: CTpPOCHUE, (U3NYECKUE U
XUMHUYECKUE CBOWCTBA (pEaKIMM OKHUCJICHHS W BOCCTAHOBJICHHS, KaueCTBEHHBIC DPEaKIUu),
MOJTy4YeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeJiebHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsl U YKCYCHAsl KUCIIOTHI:
CTpoeHue, (pU3MYecKue W XHUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kiacca KHUCIOT,
peakius yTepuduKanum), noydeHue u npuMmenenre. CTeapuHoBasi U OJICMHOBAsI KUCIOTHI Kak
IPEICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT,
UX MOIOIIIEE JICHCTBHUE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruosgornyeckas poib KUPOB.

VYrieBobl: cocTaB, KiaccuuUKalys yriaeBoaoB (MOHO-, - U ToJucaxapusl). [Troko3a —
NpOCTEUIINKA MOHOCAXapua: 0COOCHHOCTU CTPOCHUSI MOJICKYNbI, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHue aMMHAYHBIM PACTBOPOM
okcuga cepebpa(l), BoccTaHOBICHHE, OpOXKEHHE TIIIIOKO3bI), HAXOXKJICHHE B MPHUPOJE,
npuMeHeHue, ouosnorudeckas poiib. @orocunTes. OpyKkTo3a KaKk U30Mep IIFOKO3bI.

Kpaxman u nemmtonosa kak npupogHsie nonumepbl. CTpoeHne Kpaxmaia U eJITI0N03bI.
duznyueckre 1 XUMUYECKUE CBOMCTBA Kpaxmasia (THAPOIIN3, KAaYECTBEHHAs PEAKIIUs C HOJIOM).

OKCHepUMEHTAIIbHBIE METOAbl M3YYEHHMs BEIIECTB M HX MPEBpAIEHUN: TPOBEICHUE,
HaOJIIOJICHUE W OIHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, Kaue€CTBEHHbBIC
pEeaKiMy OJHOATOMHBIX CHUPTOB (OKUCIeHUE dTaHona okcugoMm wmeau(ll)), MHOrOaToMHBIX
CUpPTOB (B3auMOJIEHiCTBHE DiHIlepuHa ¢ ruapokcunom memu(ll)), anpaeruoB (okuciaeHue
aMMUa4HbIM pacTBopoM okcuya cepedpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajga C HOJOM), MPOBEICHUE NPAKTUUYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3amaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakinuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM TNPOAYKTA PEAKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

A3zoTconepxkalire OpraHndeCcKiue COeTMHEHUS.

AMUHOKHCIIOTBI Kak am(OoTepHble opraHudeckue coeauHeHus. Ouzudeckue u
XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha TpuMepe IuiuHa). buonmornueckoe 3HaveHHE
aMUHOKHCIOT. [lenTubr.

benku kak mpupojHBIE BBHICOKOMOJICKYNISApHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpEeTUYHasi CTPyKTypa OelkoB. XMUMHUYECKHE CBOWCTBAa OCJIKOB: THAPOJIN3, JEHATypalus,
Ka4eCTBEHHBIC PEeaKIUU Ha OCJIKU.

OKCTepUMEHTAIbHBIE METOJIbI M3YUYEHMsI BEIIECTB M WX IPEBpaICHUI: HAOMIOACHUE U
OMKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypanus OETKOB MpPU HArpeBaHUM, IIBETHHIC
peakIu OeIKOB.

BrbicokoMoJieKy/IsipHbIe COeTUHEHH s

OcCHOBHBIC TIOHSTHS XMMHH BBICOKOMOJIEKYJSPHBIX COCAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb MOJIMMEPHU3AINK, CPEIHssT MoJieKylspHas Mmacca. OCHOBHbBIC
METOJIbI CHHTE3a BEICOKOMOJICKYJIIPHBIX COSTMHEHUH — MTOJIMMEPHU3AITUS ¥ TIOJTUKOH ICHCAIIHSL.

DKCTIepUMEHTAIbHBIE METOJIbI M3YYCHHS BEHIECTB M UX MPEBPAIECHUN: O3HAKOMIICHUE C
oOpasiiamMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeamMeTHbIE CBA3H.

Peanuzanusi MeXINpeaMETHBIX CBA3EH MpU U3YyYEHHHM opraHuyeckord xumuu B 10 kiacce
OCYIIECTBIISIETCA Yepe3 HCIOb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK H
MOHSITUH, SIBISIFONINXCS CUCTEMHBIMH [UISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKIIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHUS: SIBJICHWE, HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TeOpws, aHaldW3, CHUHTE3, Kiaccuukamus, MNePUOIUIHOCTh, HAOIIOACHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHNE.



®dwus3uka: Marepusi, JHEPIrHs, Macca, aroM, OJIEKTPOH, MOJIEKyJla, SHEPreTUYECKHUi
yYpPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHAE BEIIEeCTBa, (PU3NIECKUE BETHMUNHBI U
SIUHUIIBI UX U3MEPCHUSI.

buonorus: knetka, opraHu3M, Omocdepa, 0OMEH BEHIECTB B Opranm3me, (OTOCUHTES,
OMOJIOTMYECKH aKTUBHBIC BEIleCTBA (OCIKU, YIIIEBOIBI, JKUPBI, (DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOTIAEMEBIE, TOTUTUBO, PECYPCHI.

TexHOMOTHSI: MUIIEBHIE MPOTYKTHI, OCHOBHI PAlIMOHAIBHOTO MTUTAHUS, MOIOIINE CPENICTBA,
JICKapCTBEHHbIE W KOCMETHYECKHE IIpemapaTbl, MaTepuaibl W3 HCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUM

XuMHUecKuM d1eMeHT. ArtoMm. Sapo aroMa, H30TONBL. JNEKTPOHHAss 00O0JOYKa.
DHEepreTUYeCKUe YPOBHH, MOYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anmeMenTsl. OCOOEHHOCTH
pacipeiesIeHus: AJIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs KOH(UTypalHsi aTOMOB.

Ilepuonnueckuit 3axkoH u Ilepuonnueckas cucrema XuMu4eckux isemeHtosB [[. .
MenneneeBa. Cpsi3b nepuoauyeckoro 3akoHa M Ilepuoanyeckoil CUCTEMBI XHUMHUYECKHUX
anemeHToB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XUMHUYECKHX JJIEMEHTOB M 00Opa3yeMblX HWMH TMPOCTBIX M CIOXKHBIX
BEILIECTB [0 TPyNIlaM U NepuoaaM. 3Ha4€HUE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenne BemiecTBa. XUMHYECKass CBs3b. BHIIBI XUMUYECKOM CBSI3U (KOBaJIEHTHAs
HETOoJIApHAs W TOJsipHasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl 00pa30BaHMs KOBaJECHTHOM
XUMUYECKOM CBsI3U (OOMEHHBIN U TOHOPHO-AKIENTOPHBIN). BogoponHas cBa3s. BageHTHOCTS.
DNEeKTpoOTpUIATENBHOCT. CTeneHb OKUCIEHUs. IOHBI: KATUOHBI U AaHUOHBI.

BemectBa MONEKYASPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUA. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. TUIBI KPHUCTAJUIMYECKHX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKHU.

ITonsTre 0 nUCHepCHBIX cucTemMax. MICTUHHBIE U KOJUTOUIHBIE pacTBOPbI. MaccoBas A0
BEIIECTBA B PacTBOPE.

Knaccudukamus Heopranudeckux coeauHeHuil. HomeHknarypa HeopraHWYecKHX
BelecTB. [ eHeTnyecKkas CBs3b HEOPraHUYECKUX BELIECTB, NMPUHAIICKAIMX K Pa3JIUYHBIM
KJIaccam.

Xumnueckas peakius. Knaccupukamnuss XMMAYECKUX PEaklUid B HEOPTaHUYECKOW WU
OpraHUYeCKOM XUMHUU. 3aKOH COXPAaHEHHUS MacChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPAICHUS
SHEPIruM MPU XUMUYECKUX PEAKIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pas3luyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumuueckoe paBHoBecue. DakTopel, BIMSAIOLNIAE HA COCTOSHUE XMMHYECKOTO PAaBHOBECHS.
[Tpunnun Jle [larense.

Onexrponutudeckas auccouuanus. CuiibHble U cinadble 3MeKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCJas, HEUTpaJIbHAs, IEJIOUHAs.

OKUCAUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METO/bl MU3YUYEHUs BEUIECTB U UX IMPEBPAILCHUN: JEMOHCTpAIIMs
tabmui «Ilepuonnueckas cucrema xumuueckux snmeMmeHtoB [[. WM. MenneneeBa», mzydeHwue
MoOZieNiel KPUCTAITMYECKUX PEMIETOK, HAOIIONEHWEe ¥ ONHCAaHUE JIEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIa BOAOPOAAa B MPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BEUIECTB C IMTOMOILIBI) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMeEHa), TIPOBEJEHNE MPAKTUYECKON paboThl «BnusHuEe pa3audHbX (HAKTOpPOB HA
CKOPOCTb XUMUYECKOU PEAKLIAN.

Pacuérnbie 3anaun.

Pacu€Tpl 10 ypaBHEHHSM XHMHUYECKHX pEAKIUH, B TOM YHUCIEC TEPMOXUMHUUYECKUE
Pacy€Thl, PaCYETHI C UCTIOJIBb30BAHUEM IOHITHUS «MACCOBAS JOJISI BELLIECTBAY.

Heoprannuyeckasi xummust



Hemeramnbr. Ilonoxenue HemeramoB B Ilepuoguueckord CHUCTEME XHUMHUUYECKUX
anemenToB J[. M. MeHneneeBa u OCOOEGHHOCTH CTpOEHHsS aroMoB. DU3NUECKHUE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpUMepe KUCJIopoia, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWINMX HEMETa/UIOB (TaJIOTE€HOB, Cephl, a30Ta, docdopa,
yoiepoga W KpPEeMHHUsS) M HUX COCIUHEHHMM (OKCHIOB, KHCJIOPOJCOACPKAIIUX KHUCTIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprumMeHeHne BAXKHEHIIIUX HEMETAIIOB U X COCAUHECHUH.

Mertasmbl. [Tonoxkenne metauioB B [lepruogudeckoit cUCTEME XUMUYECKHUX AIIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOUEK aTOMOB MeTayioB. OOIue
¢dbusnyeckue cpoiicTBa MeTauioB. CIJIaBbl METAJUIOB. DNEKTPOXUMHYECCKHUIN DSl HAPSKECHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XXHEHIIUX METAJUIOB (HATpHM, Kajauil, KaJlblMi, MarHum,
AJTIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COSTUHCHUI.

OG61ue crocoObl MOJyYeHUsT MeTAITOB. [I[puMeHeHne MEeTaJJIOB B OBITY U TEXHHUKE.

OKCIIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U MX MPEBPAIICHUN: H3y4YEHUE
KOJIEKIIMU «MeTallibl ¥ CIUIaBbD», 0Opa3lloB HEMETAIJIOB, PEIICHHUE 3KCIEPUMEHTAIBHBIX
3aja4, HAOMIOJCHWE M  OMNHUCAHWE JEMOHCTPAIMOHHBIX U  JIaOOpPaTOPHBIX  OIBITOB
(B3auMOJICMCTBHE THUIPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIEJIOYEH, KaueCTBEHHbBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemiecTBa WM o0bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€éThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIICCTB MMEET IIPUMECH.

XHUMHA U KU3HDb

Ponb xumMun B 00ecTiCUeHHH YKOJIOTHYECKOM, YHEPTeTUUSCKON U MHUIIIEBON O€30MacHOCTH,
pa3BuThuM MeauuuHbl. [loHATME O HAy4YHBIX METOJAaX MO3HAHMS BEIIECTB W XHUMHUYECKHX
peaKIuu.

[IpencraBmennss 00 OOHIMX HAyYHBIX MPHHIMIIAX MPOMBIIUICHHOTO ITOJYyYCHHS
Ba)XKHEHUIIINX BEIICCTB.

YemoBek B MHpE BELIECTB M MATEPUAJTIOB: BAXKHEWUIIME CTPOUTEIIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, K€paMHKa, MaTepuaibl U SJIEKTPOHHUKH,
HaHOMaTepHaJjbl, OPraHMYECCKUE M MUHEPaIbHbIE yI0OpEHHUS.

XuMHsSL M 310pPOBbE 4YEJIOBEKA: MpaBWja MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBuJIa 0€30IMaCHOTO MCIOJIb30BaHUS MPEMapaToB OLITOBOM XMMHUH B IIOBCETHEBHOM KU3HHU.

MexnpenmMeTHbIE CBA3U.

Peanuzanus MEeXIIpeAMETHBIX CBSI3€W MPU U3yUYEeHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 MCHOMb30BaHUE Kak OOIUX eCTeCTBEHHO-HAYyYHBIX
MOHSATHM, TaK W TIOHSATHUM, SABISAIOMIMXCS CUCTEMHBIMHA JJIS OTACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mue eCTeCTBEeHHO-HAyYHbIC IIOHATHS: HaydyHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaaus, CHUHTE3,  KiaccuduKaius, MIEPUOIMYHOCTD, HaOJIIOICHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBJIICHUE.

dusznka: Marepusi, SHEPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaIMoOaKTUBHOCTb, MOJICKYJIa, SHEPTEeTUUCCKUN YPOBEHB, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHUE BeIeCTBa, (PU3NUCCKUE BEIMUYMHBI U SAMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHum3M, 3KOoCHCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BHUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

Texnomorus: XUMHYECKas MIPOMBIIICHHOCTb, METaJUTyprus, MPOU3BOJICTBO
CTPOUTETBHBIX MaTEepHUaJIOB, CEJILCKOXO3IHMCTBEHHOEC MIPOU3BOJICTBO, MUILEBas
MIPOMBIIIJICHHOCTh, (hapMalleBTHYECKass MPOMBINIICHHOCTh, IPOM3BOJICTBO KOCMETHYSCKUX
MpenaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaT€PUANIOB, JIEKTPOHHAS ITPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



ININIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

®OI'OC COQO ycranaBnuBaeT TpeOOBaHUSI K pe3yjabTaTaM OCBOEHUS OOYyYarOMIMMUCS
IIporpamM CpeHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U PEIMETHBIM).
HayuyHo-meTonnueckoii OCHOBOM Il pa3paldOTKH IJIAHUPYEMBIX PE3YIbTaTOB OCBOCHHUS
MPOrpaMM CPETHETO 00IIEro 00pa30BaHus SBISIETCS CUCTEMHO-/IEATEIHHOCTHBIN MOIXO/I.

B COOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pE3yJAbTaTOB OCBOEHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEero 0Opa30BaHUS
BBIJICJICHBI CJIEIYIOIINE COCTABISIONIHUE:

OCO3HAHHWE O0YyYaIOIIUMUCS POCCHICKON I'pakIaHCKOW MACHTUYHOCTU — TOTOBHOCTHU K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIEHUIO;

HaJM4Yhe MOTUBALUU K OOYUEHUIO;

L[E€JICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKIAECHUN JTUYHOCTH HA OCHOBE KJIFOUEBBIX
LEHHOCTEN U UCTOPUUECKHUX TPaJAULIM 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIMXCS PYKOBOJICTBOBATHCA B CBOEU JIESTEIIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJM4Khe MPaBOCO3HAHUS KOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTD KU3HEHHBIEC TIJIaHBbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUSA MpeaMeTa «XHUMHsD» JOCTHTAIOTCS B EIUHCTBE
y4eOHOM W BOCIHTATEIbHON JAESATEIBHOCTH B COOTBETCTBHM C T'YMaHUCTUYECKHMH,
COLIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH M HJ€aJlaMd POCCUHCKOTO
IPaXKJAHCKOTO0 OOIEeCTBAa, MPUHATHIMU B OOIIECTBE HOPMaMU M IpPAaBUJIAMU TOBEICHUS,
CHOCOOCTBYIOUIMMHU ~ MPOLECCAM  CaMOIIO3HAHUS, CaMOpPA3BUTHUS W HPABCTBEHHOTO
CTAaHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3yNbTATHI OCBOCHUS MpEeaAMETa « XUMUSD» OTPAXKaAIOT CPOPMUPOBAHHOCTD
ONbITa MO3HABATEIIbHOM M MPAKTUYECKOW JAESITENIbHOCTH OOYyYalolMXCsl IO pealu3alnuu
MPUHATHIX B 00ILIECTBE LICHHOCTEM, B TOM YMCJIE B YACTHU:

1) rpaKaaHCKOr0 BOCIIMTAHUSA:

OCO3HaHUS 00YYaIOLIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBaXKEHUS
K 3aKOHY U IPABOMOPSAKY;

MPENCTABICHUS O COLUMAJIbHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESATENbHOCTH NPH CO3JAAHMM y4EOHBIX
MIPOEKTOB, PEIICHUH Y4YE€OHbIX M TIO3HABATEIBHBIX 3aJla4, BBIMNOJHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

COCOOHOCTM TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JAPYTHUX MPU aHAIU3€ PA3IMYHbBIX BUJIOB YU€OHOH JAESTEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIIECHHMSI K MCTOPUYECKOMY M HAyYHOMY HACJIEUI0 OTEUEeCTBEHHOU
XUMUH;

YBaXEHUS K MPOLIECCY TBOPUYECTBA B OOJACTU TEOPUU M MPAKTUUECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIONECHUIH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX MOMCKOB, MOCTOSIHHOTO TPYZla YYEHBIX U MPAKTUKOB;

MHTEpECa W IIO3HABATEJIBHBIX MOTHMBOB B TOJYYEHWH M IOCIEAYIOIIEM aHAJIA3E
MH(}OpMAaIIK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, ’TUUECKOTO MTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYallUM, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUsl, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE IIOBEACHUE U IOCTYNKU CBOMX TOBAPHUILEU C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB;

4) popMupOBaHMS KYJIbTYPBbI 310POBb:



MOHMMAaHUs LEHHOCTEH 370pOBOr0 M 0e30macHOro obpasza KHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmroneHnst mpaBuil 6€30MacHOTO OOpaIeHus] C BEMIECTBAMU B OBITY, MMOBCEIHEBHOMN
KU3HU U B TPYIOBOM AESATENBHOCTH;

MMOHUMAaHUSl LEHHOCTH IMpaBWJ HHJIWBHIYAIBHOIO M KOJUIEKTUBHOIO ©O€30MacHOro
MOBEACHUS B CUTYalUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIONIEH;

OCO3HAHMA TOCJIEACTBUI U HEMPUATHUS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS aJIKOTOJIS,
HapKOTUKOB, KypEHHUS);

5) Tpy1oBOro BOCHMTAHMS:

KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B Yy4€OHO-MCCIIEOBATEIbCKOM JEeATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPYECKOM U IPYTUX BUAAX AEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE€ B PEIICHUHM MPAKTHYECKUX 3a7ad COLMAIbHOU
HaIIPaBJICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YyUEHHUIO0 MPOQECCHil pa3InyHOrO poa, B TOM YHCIE Ha
OCHOBE MPUMEHEHHUSI PEAMETHBIX 3HAHHUM 110 XUMHH;

YBaXEHUS K TPYLY, JIOAIM TPyJa U Pe3yibTaraM TPYIOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHUIYadbHOW TPAeKTOPHH OOpa30BaHUA,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKU3HEHHBIX IIJIJAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

HKOJIOTUYECKH  II€JIECOOOpa3HOr0  OTHOLIEHUS K  MPUPOAE, KaK  HCTOYHUKY
CYILIECTBOBaHMS )KM3HH HA 3EMIIE;

MOHMMaHUsl  IO0AJBbHOTO  XapakTepa  SKOJOTMYECKHMX  MOpoOseM,  BIUSHUSA
HSKOHOMHUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOM Cpeabl;

OCO3HAHUSI HEOOXOAMMOCTH HCHOJB30BaHUSA JIOCTMKEHUN XHMHM JJI1 pElIeHUs
BOIIPOCOB PallMOHATBHOTO MPUPOAOIIOIb30BAHUS;

AKTUBHOIO HEMPUATHSA JACUCTBUH, TPUHOCIIIMX BPEJ OKPYXKAIOIIEH MPUPOJHON Cpene,
YMEHUS IPOTrHO3UPOBATH HEeOJIaronpusiTHbIE AKOJIOTUYECKUE MOCJEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NMPEIOTBPALIATH UX;

HaJU4Msl Pa3BUTOIO HKOJOTMYECKOTO MBILIUICHHS, SKOJIOTMYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH HSKOJOTMYECKON HaIlpaBICHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCS HMH B
MO3HABATEIbHOM, KOMMYHUKAaTUBHON M COLMAJIbHOM MPAKTHUKE, CHOCOOHOCTH U YMEHHUS
AKTUBHO MTPOTUBOCTOSITH UIEOJIOTHUU XeMOpOoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMaHUsl cHenu(UKM XUMUM KaK HayKH, OCO3HaHHs €€ poiu B (POpMHUpOBAHUU
palMOHANIBHOIO HAYYHOIO  MBIIIEHUS, CO3JaHUM LEJOCTHOTO MpeICTaBileHUus 00
OKpY)XalolleM MHUpE KaK O €IMHCTBE MPUPOAbl M YEJIOBEKa, B MO3HAHWU NPHUPOIHBIX
3aKOHOMEPHOCTEN U PEelIeHUH MPoOIeM COXPAHEHHS PUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTU B 0COOOM 3HAUMMOCTH XMMHH JJIi COBPEMEHHON UUBUIIM3ALMH: B €€
I'YMaHUCTUYECKON HANpaBIE€HHOCTH M Ba)KHOM POJIM B CO3JaHUM HOBOM 0a3bl MarepuaIbHOM
KyJABTYpbl, PEIIEHHH II00aJbHbIX MpPOOJIEM YCTOWYMBOIO pa3BUTUS YEJIOBEYECTBA —
CBIPHEBOM, HSHEPreTUUYECKOM, TMHIINEBOM U HKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, 00ECIIEYEHUH YCIOBUM YCIEIIHOTO TPYZAa M AKOJOTMYECKH KOM(POPTHOUN KU3HU
Ka)kJI0TO WIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: TOHUMAaHUS CYIIHOCTH METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIIOJIb30BATh IMOJTy4YaeMble 3HAHUS
JUIsl aHanu3a W OOBSCHEHHUS SIBICHUM OKpPYXXAIOIIEr0 Mupa M MPOUCXOIAIIUX B HEM
M3MEHEHUI, YMEHHUs JenaTh 0OOCHOBAaHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HBIX (DaKTOB H
MMEIOIINXCS TAHHBIX C LIEJIbIO MOTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BaTh XMUMHUYECKHWE 3HAHMS [UJISl pEeLIeHUs
po0JieM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATENIbCKOM eI TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTU K HENPEPBIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM IO XWMHH B COOTBETCTBHM C IKU3HEHHBIMU
MOTPEOHOCTIMU;



WHTEepeca K OCOOCHHOCTSIM Tpyla B pa3IUyHbIX cdepax mnpodeccunoHambHON
TESITETbHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIE pe3yabTaTbl OCBOCHHS Y4E€OHOro mnpeameTa «XuUMHUS» Ha ypOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIEC ISl (POPMUPOBAHUSI MHUPOBO33PEHHUS OOYUAIOIIUXCS MEKIUCUUILITUHAPHbBIC
(MexXnpeaMeTHbIe) OOIIeHAyYHbIE MOHSATHUS, OTPAXKAIOIIKUE IIEIOCTHOCTh HAyYHOW KApPTHUHBI
Mupa U cneluduKy METOIOB MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, HAy4yHbId (aKT, MPUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIEIOBaHUE, HAOMIONEHUE, U3MEPEHUE, DKCIIEPUMEHT U
Jpyrue);

yHUBEpCcalbHble  ydyeOHble  JelicTBUS  (ITO3HABAaTEJIbHbIE,  KOMMYHHUKATUBHbBIE,
perylaTuBHbIC), obOecnednBaroniue (HopMupoBaHue (PYHKIIMOHAIBHOM TIPaMOTHOCTU H
COLIMAJIbHON KOMITETEHIIMH 00Yy4aroIINXCs;

CIIOCOOHOCTh ~ OOYYaOIIMXCS  UCIOJB30BaTh  OCBOEHHBIE  MEKIUCUUILTMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUSA M YHHUBEpPCAJIbHbIE ydeOHbIE JCHCTBUS B MO3HABATEIbLHOW U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU YYCOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMU.

OBiaseHne yHMBEePCAJIbHBIMHU YUeOHBIMY MMO3HABATEILHBIMU ACHCTBUSIMH:

1) 6a3oBble JJOrHYecKHe JeiCTBHS:

CaMOCTOSATENIbHO (HOPMYIIUPOBATh M aAKTyaJIU3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMarpuBarh;

ONPENEIATh LENH JESITENIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU HMX JIOCTHKEHHS,
COOTHOCHUTB PE3YIbTaThl IEITEIHLHOCTH C MTOCTABICHHBIMU LEISIMU;

WCIIOIb30BAaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIICIATH
XapakTEepHblE NPU3HAKKA TMOHATHA M YCTaHABIMBATh HMX B3aWMMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOITUE TTOHATHS JJI1 O0BSICHEHUSI OTAEIbHBIX (DAKTOB U SIBICHHUIA;

BBHIOMPATh OCHOBAHUS M KPUTEPUU I KIACCU(DUKAIIMU BEIIECTB M XUMHUYECKHX
peaKuuii;

YCTaHABJIMBATh TPUUUHHO-CJIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXICHUSI (MHIYKTUBHBIC, JCHYKTHBHBIC, MO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUAX, (DOPMYITUPOBATH
BBIBOZIbI U 3aKJIFOUECHHS;

MPUMEHSTH B TIPOIIECCE TTO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJUYECKHE (3HAKOBBIC)
MOJIETI, TIPEOOpPa3OBBIBATh MOJCIbHBIC MPEACTABICHUS — XWMHUYECKUN 3HaK (CHMBOI)
DIIEMEHTa, XUMHUYecKash (opmyna, ypaBHEHHE XHMHUYECKOW peakiMu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUYECKHX 3aJ]a4, MPUMEHSATh Ha3BaHHBIE MOJICTHHBIC
MPEACTABICHUS [JIs BBISBICHUS XapaKTEPHbIX MPU3HAKOB H3y4yaeMbIX BELIECTB W
XUMHUYECKUX PEAKIIUM.

2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHSA:

BJIaJIETh OCHOBAMU METO/IOB HAyYHOTO MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIN;

dbopMynupoBaTh IEIW W 3aJaqd WCCIEAOBAHMS, WCIOIB30BaTh TOCTABICHHBIC U
CaMOCTOSTENIbHO C(OPMYITMPOBAaHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA TIO3HAHUS W
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU,

BIIAJIETh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TPOBEACHUS YYEHUUYECKUX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHS  HaOMOmaTh 3a  XOJAOM  Tpoliecca,
CaMOCTOSTEIIbHO TIPOTHO3UPOBATh €ro pe3yabrar, (popmMynrpoBaTh 0OOOIICHUS W BBIBOIBI
OTHOCUTETILHO JOCTOBEPHOCTH pPE3YJIBTaTOB HCCIENOBAaHUS, COCTAaBISAThH OOOCHOBAHHBIN
OoTY€T O MPOJIEITAaHHON paboTe;

MpUOOpETaTh OMBIT YYEHUUYECKON HCCIIENOBATENIbCKOW W TMPOEKTHON JESTEIBHOCTH,
MPOSIBIIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHHS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METOJ0B MTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:



OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOUYHUKAX HHPOpMAMK (HAYYHO-TIOMYJIApHas
JUTepaTypa XUMHUYECKOTO COIEpXaHHs, CIpaBOYHble Mocolus, pecypcel MHTepHeTa),
aHAJIM3UPOBATh MHPOPMALMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTB;

dbopMynHpoBaTh 3ampoCchl W MPUMEHSTh Pa3IUYHbIE METOAbI MpPU TOHCKE W OTOOpE
uH(pOpMaIuU, HeOOXOTUMOM IS BHITTOTHEHHS YUeOHBIX 3a/1a4 ONpPeAeIEHHOTO TUIIA;

pUOOpETaTh OMBIT UCTIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUN U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM,;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYI0 (QopMy TMpenctaBieHus UHGOpMAIH
(cxemsbl, rpauKu, AUArPaMMBbI, TAOIUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAayYHbId SA3BIK B Kaue€CTBE CpPEACTBA MpU pabdoTe C XHUMHYECKOU
uH(pOpMaIUEil: MPUMEHATh MEXIpeIMeTHbIe ((PU3NYecKne M MaTeMaTU4yecKue) 3HaKd |
CUMBOJIBL, (hOpMYIIbl, a00OpeBHATypPbI, HOMEHKIIATYPY:;

MCIIOJIB30BATh U MPe00pPa30BbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATVISITHOCTH.

OBnageHue yHMBepCaJbHbIMM KOMMYHUKATHUBHBIMM 1eCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOM TEMbI B XO/I€ JUAIOra W/WIN JUCKYCCHUH,
BBICKA3bIBaTh HJeH, (HOPMYIUPOBATh CBOM TPEAJIOKEHUS OTHOCUTENIBHO BBITIOJTHEHHS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3ylIbTaTOB MO3HABATEIbHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSTEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIIOJIHEHHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOHM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3yYaeMbIX BEILECTB,
peanu3aund y4eOHOro MpoekTa U (OpMyIupOBaTh BBIBOABI MO PE3YIbTaTaM IMPOBEAEHHBIX
MCCIICIOBAaHUN MyTEM COIIACOBAHMSI TIO3ULIUM B X0J/1€ 0OCYXKJIEHUSI 1 OOMEHA MHEHUSMH.

OBiaieHe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSATENIbHO TUIAHUPOBATh U OCYHIECTBISATH CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
onpezenss e€ el U 3aJa4d, KOHTPOJIMPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeajaraeMblid AJITOPUTM JE€HCTBUIA MPU BBHIMOJTHEHUH YYEOHBIX U UCCIEAOBATEIbCKHUX 3a/1a4,
BbIOMpATh Hanbosee 3(pPEKTUBHBIN CIIOCOO X PEHICHUS ¢ YYETOM MOTYyYE€HHs] HOBBIX 3HAHHMA
O BEILIECTBaX U XUMUYECKHUX PEAKLIHIX;

OCYLIECTBISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpeamMeTHbIE pe3ynbTaThl OCBOEHUS Kypca « OpraHuuecKkas XuMHUs OTPakKaroT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUUYECKOW COCTABIISIIONIECH €CTECTBEHHO-
HayyHOW KapTUHBI MHpA, POJU XUMHUHU B TMO3HAHWUU SIBICHUM TPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJABTYPbl JUYHOCTH, €€ (PYHKIMOHAJILHOW TPpaMOTHOCTH, HEOOXOAUMOW st
pelieHnsT TPaKTUUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpeie;

BJIQJICHUE CHCTEMOW XHWMHWYECKHUX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOMOJIATAIOIINE
MOHATUS (XUMHUYECKUU DJIEMEHT, aToM, OJJIGKTPOHHAasi o0O00JI0YKa aroMa, MOJIeKyla,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUUYECKas CBSI3b, CTPYKTypHas Qopmymna
(pa3BépHyTasi U COKpaliéHHasi), MOJb, MOJISIpHAs Macca, MOJSPHBIN O00bEM, YIIIEPOAHBIN
ckelneT, (DyHKIIMOHAJbHAs TPYIINA, pagukal, W30MEpHs, HW30MEpbl, TOMOJOTHYECKUUN pSI,
TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOJ U a30TCOJEpkKAIUe COCAUHEHHUs, MOHOMED, TOIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIDHBIE COCIUHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpOECHHUs OpraHuveckux BemiecTB A. M. BytnepoBa, 3akOoH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XUMHUU; MUPOBO33PEHUYCCKUE 3HAHUS, JIGKAIUE B
OCHOBE MOHUMAHUSI IPUUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX SBJICHUH, (PaKTOJIOTUUECKUE
CBEJICHUSI O CBOMCTBAxX, COCTaBe, MOJYYCHUH M OE€30MaCHOM HCIIOIb30BAHUM Ba)KHEHIINUX
OpraHUYECKHUX BEILECTB B ObITY U MPAKTUYECKOMN ACATEILHOCTU YEJIOBEKA,



chOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapakTepHblE  TMPU3HAKH  TMOHSATHUH,
YCTaHABIMBaTh UX B3aHMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIINE MOHATUS MPU ONHCAHUU
COCTaBa, CTPOCHHMS U IPEBPALICHUN OPTaHUYECKUX COCIUHEHNN;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIHMKY ISl COCTaBICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpami¢HHON) (OpMya OpraHu4ecKux
BEIIECTB W YPAaBHEHHHA XMMHUYECKHX pEaKUUi, W3rOTaBIMBATH MOJEIN  MOJIEKYI
OpraHMYeCKHUX BEIIECTB I WUIIOCTPAlMM WX XUMHUYECKOTO W MIPOCTPAHCTBEHHOIO
CTPOCHHS;

chOpMUPOBAHHOCTH ~ YMEHUW  yCTaHaBIWBaThb  MPUHAMICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBy MU CTPOEHUIO K OMpeaeiaEHHOMY KiaccCy/Tpymre
COEIMHEHUN (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHU,
BBICOKOMOJIEKYJIIDHBIE ~ COEAMHEHMS), JaBaTb KM Ha3BaHMS IO CHCTEMAaTHYeCKOU
Homenknarype (IUPAC), a Takxke mNpUBOAUTH TPHUBUAIBHBIE HAa3BaHHUS OTIEIBHBIX
OpPraHMYECKUX BEIIECTB (3TUJICH, MPOMUJICH, alleTUICH, dTHJICHIIUKOIb, TIMIEPHUH, (EeHO,
dbopManbaerua, ameTanbAeTuil, MypaBbUHas KHCJIOTA, YKCYCHas KHUCJIOTa, OJICHHOBAS
KHCIIOTa, CTEApUHOBAs KUCIIOTA, IJII0K03a, (PPyKTO3a, Kpaxmal, LeJuIioa03a, [UIIH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNpPENEATh BUABI XUMHUYECKOW CBS3H B OPraHMUYECKHX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSTH IMOJOKEHUSI TEOPUU CTPOEHUS OPTaHUYECKHUX
BemiecTB A. M. bytnepoBa 1j1s1 00bsiCHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MaCChl BEUIECTB;

c(hOpMHPOBAHHOCTh YMEHHUH XapakTepuU30BaThb COCTaB, CTPOEHHE, (U3UUECKUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIIACCOB OPraHUYeCKUX
BelecTB (METaH, 3TaH, ATWICH, MPOMWJICH, aleTuieH, OyramueH-1,3, meTwiOyTamueH-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJICHIJIUKOJIb, NIMLEPUH, (PEHOJI, alleTalIbEI1/l, MypaBbUHAs U
YKCYCHasi ~ KHCIIOTBI, [JIIOKO3a, Kpaxmaj, IeJUI0iI03a, aMHUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBAaTh TEHETHUECKYIO0 CBA3b MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKUIUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BATh HCTOYHHKHU YIJIEBOJOPOAHOTO ChIPhS
(HedTh, TPUPOAHBIN Ta3, yroib), COOCOOBI UX MEPEePadOTKH M MPAKTHYECKOE MPUMEHEHHUE
MPOAYKTOB MepepaboTKu;

c(hOpMHUPOBAHHOCTh YMEHHUI MNPOBOAMTH BBIYMCICHUSI MO XUMUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO MU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEUIECTB MJIM MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX MeETOAaX
HAayYHOIO MO3HAHMUS, HUCIHOJIb3YEMBIX B XMMHHM NPH H3YyYEHUM BEUIECTB M XHUMHUYECKHUX
ABICHUA  (HAOJIONEeHHe, U3MEpPEHUe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHBbIE XMMUYECKHE 3HAHUS JUIsl MPUHATHS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallMAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOMIOAATH MTPABUIIA TIOJIb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYAOBAaHMEM, a TaKKe MpaBwia OOpalleHuss C BEUIECTBAMH B
COOTBETCTBUM C MHCTPYKIHUSIMH I10 BBITIOJTHEHUIO TAOOPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBINOJHATh XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHns OPraHUYeCKUX BEILECTB MPH HATPEBAaHUH, MOJYUYECHHUE STUJIEHA M U3yYEHHUE
€ro CBOICTB, KaueCTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB, AeHaTypalus OENKOB Mpu
HarpeBaHWM, LIBETHbIE pEAKIMU OETKOB) B COOTBETCTBMM C TMpaBWIAMHU TEXHUKU
0e30macHOCTH TMpu OOpalleHuH C BellecTBAaMU M JIA0OpaTOPHBIM  OO0OpPYAOBAHHEM,
MPENCTABIATh PE3yJAbTaTbl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOUIUX PEAKIUi U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUM KPUTHYECKH aHATM3UPOBATh XMMUYECKYIO MH(OpMaLHIO,
MOJIyYaeMyl0 W3 pa3HbIX MCTOYHHMKOB (cpeactBa maccoBod uHpopmauuu, WHTEpHET u
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHHUH COOMIONATh MpaBUiIa 3KOJIOTMYECKH LEIeCco00pa3HOro
MOBEACHUSI B OBITY M TPYAOBOM AEATEIBHOCTH B IIEJISIX COXPAHEHUS! CBOEro 370POBbA U
OKpY>Karouen MpupoaHON Cpe/ibl, 0CO3HABATH OMACHOCTh BO3ACHCTBHUS HA KUBbIE OPraHU3Mbl
ONMpeAeNEHHbIX OPraHUYECKUX BELIECTB, MOHMMAas cMmbica mnokaszarens [IJIK, moscHATh Ha



npuMepax CHocoObl YMEHBIICHHS M TPEJOTBPAIICHUS HX BPEIHOTO BO3IEHCTBUS HA
OpPraHH3M YEJIOBEKA;

U1 O0Yy4aroIIUXCS C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMHU 37IOPOBBSI: YMEHHUE MPUMEHSITh
3HaHHA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX SBICHUII;

U1 CIENBIX M cHaboBUAALIMX OOYyYaroIUXCs: YMEHHE MHCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy oOo3HadeHwuit JI. bpaiins nis 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHblE peE3ynbTaThl OCBOEHHS Kypca «OOIas W HeopraHuyeckass XHUMHs»
OTPAKAOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XHUMHUYECKOH COCTaBISIONICH €CTEeCTBEHHO-
HAy4YHOM KAapTHHBI MHpA, POJIM XMMHUU B TO3HAHWM SIBICHUN MPUPOABI, B (POPMHUPOBAHUH
MBIIUICHUS] M KYJIBTYPbl JTUYHOCTH, €€ (PYHKIIMOHAIBHON TpaMOTHOCTH, HEOOXOTUMOW IS
pEelIeHUs] MPaKTUYECKUX 3a7ad W SKOJOTMYECKM OOOCHOBAaHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CpPELE;

BIIQJICHUE CHCTEMOM XHMMHWYECKMX 3HAHHUW, KOTOpas BKJIIOYAECT: OCHOBOIIOJIATAIOIINE
MOHATUS (XMMHYECKUH 3JIEMEHT, aToM, M30TOM, S-, P-, - BIEKTPOHHBIC OpOUTAU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA O0OBEM, BaJ€EHTHOCTH, MEKTPOOTPHULIATEILHOCTD, CTEIIECHb
OKHUCJIEHUSI, XHMHYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKass pEemETKa, TUIbI XHUMHYECKUX PEaKlMi, pacTBOp, 3JIEKTPOJIUTHI,
HEAIEKTPOIUTHI, SJEKTPOIUTHUECKAST JUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM  peakluu, XHUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHBl (Teopus
ANEKTPOJIUTHYECKON auccolanny, nepuoaudeckuid 3akoH J[. WM. MengeneeBa, 3akoH
COXPAaHEHMsI MacChl BELIECTB, 3AKOH COXPAHEHHS W MPEBPAICHUS SJHEPTUU NPU XUMUYECKHUX
peaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XUMHUHU, MHPOBO33PEHUECKUE 3HAHMS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKHX SIBICHHIA,
(baKTOJIOTMYECKHUE CBEIEHHUS O CBOWCTBAaX, COCTaBe, IIOJYYEHHMHM M  0O€30MacHOM
WCIIOJIb30BAHUM  BAXKHEWIIMX HEOPraHWYECKUMX BEUIECTB B OBITY W MNPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKa,;

c(hOPMHpPOBAaHHOCTh ~ YMEHUW  BBISIBISATH  XAPAaKTEpHbIE  MPU3HAKU  TOHSATHUH,
YCTaHABIMBaTh UX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHITHUS MPU ONMHCAHUU
HEOPTraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(pOpMUPOBAHHOCTh YMCHHI HCIOIB30BATh XUMUICCKYIO CHMBOJIHKY Il COCTaBICHHS
?JopMyn BEIIECTB M YPaBHEHUU XUMHUYECKHX PEaKLMid, CHUCTEMaTHYECKyI0 HOMEHKJIATypy

IUPAC) 1 TpuBHaibHble Ha3BaHWs OTIEIbHBIX HEOPraHUYECKHX BELIECTB (YrapHbId ras,
VIJIEKUCIBIA Ta3, aMMHaK, raméHas U3BeCTb, HEram€Has U3BECTh, UThEBAs CONA, MUPUT U
pyrHe);

c(hOpMHPOBAaHHOCTh YMEHUU OMNpEAENATh BAJICHTHOCTb MW CTENEHb OKHUCJICHUS
XUMUYECKUX BJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3H
(KOBaJIeHTHAsA, UOHHAs, METAJUIMYECKas, BOAOPOHAs) B COEAUHEHUAX, TUIl KPUCTAIITMYECKOU
pEmIETKM KOHKPETHOTO BellecTBa (aromMHasi, MOJEKYJIspHas, HMOHHasg, MeTajuinyeckas),
XapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCTUHEHUN;

c(hOPMUPOBAaHHOCTh YMEHUW yCTaHABIMBaThb NPUHAMIEKHOCTh HEOPTraHUYECKHUX
BEIIECTB 110 UX COCTABY K ONPENEIEHHOMY KJIAcCy/TpyIIe COeAMHEHUH (MPOCThIE BEIIECTBA —
METaJUIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHHUSI, KUCJIOThI, aM(POTEpHBIE TUAPOKCUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHMH pacKphIBaTh CMBICH Mepuogudeckoro 3akona [J[. U.
MengeneeBa U JEMOHCTPUPOBaTH €r0  CHCTEMATHU3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAaHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX AJIeMeHTOB 1—4 nepuonoB lleprognueckoil cucTeMbl XMMUYECKHUX AJIEMEHTOB /1.
W. Menpeneera, UCNOIb3ys TOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUCCKHE
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U MX
COEIMHEHUH M0 nepuoaaM u rpymnmnaM [lepuoguyueckor CUCTEMbl XUMUYECKUX JIEMEHTOB /.
H. Menpeneena;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHYECKUE
CBOICTBAa HEOPTraHMYECKHX BEIECTB PA3NIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE



TCHETHYECKOW CBSI3M MEXJy HEOPTraHWYECKHMMH BEIIECTBAMH C TIOMOIIBIO ypPaBHEHHM
COOTBETCTBYIOIUX XUMHUUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYECKHUE PEAKITUU IO PA3THIHBIM
MpU3HaKaM (YHCIIy W COCTaBy pEarupyrollux BEMIeCTB, TEIUIOBOMY 3((hEKTy peakium,
W3MCHCHHUIO CTCTCHEH OKHCICHHS DJIEMEHTOB, OOpPaTUMOCTH PEaKIUH, YYaCTHIO
KaTaiu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTABISATh YPAaBHCHHUS PEAKIM pa3IUYHBIX THUIIOB,
MOJIHBIE W COKpAIIEHHBIC ypaBHEHUS pPEaKIMii MOHHOTO OOMEHA, YYMTBIBAasl yCIIOBUS, TIPU
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIMH, TOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM HWOHBI,
MIPUCYTCTBYIOIIHE B BOIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHU PacKpbIBaTh CYILHOCTb OKHCIIUTEJIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIMA MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OajlaHca 3THX
peaxkuu;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTDh CKOPOCTH XUMHYECKOW PEaKITUU
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYCCKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh XUMHUUYECKHE TPOIIECCHI, JIeKAIUE B
OCHOBE  TMPOMBIIUICHHOTO  TOJYyYEeHHs] CEpPHOM  KHUCJIOThI, aMMHaka, a TakKke
c(hOpMUPOBAHHOCTh TPEACTABICHUNU 00 OONUMX HAYYHBIX NPUHIHUIAX U IKOJOTHUYECKHUX
podIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIUUCICHHUS C HCMIOJIB30BAHUEM TOHSITHUS
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWW Tra30B MPU XUMHUUYECKUX
peaKIuaX, MacChl BElIECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe
Ui 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIIOAATH MTPaBUJia MOJb30BAHUS XUMUYECKON MOCYION U
7a00paTopHBIM  OOOPYIOBaHUEM, a TaKXKe IMpaBwia oOpalleHus C BeleCTBaMU B
COOTBETCTBHUH C MHCTPYKIIMSAMHU IO BBITIOJTHEHUIO TA0OPATOPHBIX XUMUUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUU IUIAHUPOBATh U BBIMOJHATH XUMHUUYECKUUA DKCIIEPUMEHT
(pa3nokeHne NepoKcHAa BOAOPOAA B NPHUCYTCTBUU KaTalau3aTopa, OIpPENesICHUE Cpeibl
pPacTBOPOB BEIIECTB C TMOMOIIBI0O YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE Pa3TUYHBIX
(hakTOpOB Ha CKOPOCTh XUMUYECKOW pEaKIMu, PEakiMu HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, kapOOHAT- W XJIOPUI-AaHUOHBI, HAa KAaTHOH aMMOHMUS, PEILICHHE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o Temam «Metamb»y U «HeMetamib») B COOTBETCTBUM C
MpaBWJIaMl TEXHUKH O€30MaCHOCTH MpPU OOpAIICHUH C BEIIECTBAMU M JIA0OPATOPHBIM
000pyn0OBaHUEM, MPEJCTABIATh PE3ylIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuid U (POpMYIMPOBATH BHIBOALI HAa OCHOBE JTHX
PE3yABTaTOB;

c(hOPMUPOBAHHOCTh YMEHUM KPUTHUYECKH aHAJIU3UPOBATh XUMHUUYECKYIO HH(pOpMaluio,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM KOMMYHUKaiuu, VHTEpHET u
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHHMI COOMIONATh MpaBUia 3KOJIOTMYECKH LEIeCcO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM MAEATEIBHOCTU B IEJISAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>KaroIlel MpUPOTHON Cpefibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MBbI
ONpPEACIEHHBIX BEUIECTB, MOHUMAs cMbica Tokazarens I[IJIK, moscHsATh Ha npuMmepax
CrOCOOBbl YMEHBIIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HA OpPraHU3M
YeJI0BEKa,

JUIsl 00YYaroIMXCcsl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI: YMEHUE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKHUX SIBJICHUIA;

JUISL CIIETIBIX W CJIA0OBHUJSIIIMX OOYYarOIIUXCS: YMEHHE HCIOIbh30BaTh pelibeHO-
TOYEUHYIO cucTeMy oOo3Hauenuit JI. bpaiing s 3anucu  xumuyeckux  GopMmyd.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppOBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMbl Konrpoanupl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e paboThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI OPraHN4Y€eCKOl XUMHUHU
[Ipenmer oprannueckoit xumuu. Teopust CTpOCHUS
1.1 peIMeT op ! YA CIP 3 Bu6nmorexa [IOK https:/myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Bytieposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHbIE YIIIEBOJOPOIBI — AJKaHbI 2 bubmuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrieBogOpOIbI: aTKEHBI, aIKaIUEHBI,
2.2 pedl yE HOPOR A 6 1 bubaunoreka [IOK https://myschool.edu.ru/
AIKUHBI
2.3 Apomarnyeckue yrieBoa0pOIbl 2 bu6mmoreka LOK https://myschool.edu.ru/
[IpuponHbIe HCTOYHUKH YTIICBOJOPOIOB U UX
2.4 PHpOl e HOPOA 3 1 bu6mmoreka 1IOK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pa3znen 3. Kuciopoaconep:kamiue oprannyeckue coenHeHus
3.1 Cnuptsl. denon bubmuotexa IIOK https://myschool.edu.ru/
3.2 Anbnerunsl. Kap6oHoBbie kucaoTsl. CiiokHbIE 3)UPHI 1 bubnuorexa LHOK https://myschool.edu.ru/
3.3 YrieBobl 1 bubaunoreka [1OK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AMUHBI. AMHHOKHCITOTBI. benkn 3 bu6moreka [1OK https://myschool.edu.ru/
Utoro mo pazgeny 3
Pasnen S. BeicokoMoJieKy /IsipHbIe COeIMHEHHUS
5.1 [Inactmaccel. Kayuyku. Bonokna 2 bubmuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LM (pPOBHIE)
HanmMeHoBaHue pa3iesioB U TeM NPOrpaMMbl Konrpoabusl | Ilpakruuec
n/n Bcero oOpa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernueckue 0CHOBbI XMMHUH
Ctpoenue atoMoB. [leproauueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 3 bu6mmoreka [1OK https://myschool.edu.ru/
Meuneneesa
1.2 Crpoenue BemiectBa. MHOrooOpasue BelecTB bubaunoreka ITOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka LOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6moreka [IOK https://myschool.edu.ru/
Pa3nen 2. Heoprannueckasi xummst
2.1 Merauibl bubnaunoreka IIOK https://myschool.edu.ru/
2.2 Hemeramisr 1 bu6mmoreka I1OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAHMYECKUX U OPTAHMYECKUX BEIIECTB bu6muotexa L{OK https://myschool.edu.ru/
Hroro no pasneny 17 bubmuotexa IIOK https://myschool.edu.ru/
Paznen 3. Xumusi v ;Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubaunoreka [TOK https://myschool.edu.ru/
Hroro no pazneny 4
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