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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBaHusi yueOHOTo ImpeaMera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peanu3yonux OCHOBHbIE
o0Opa3oBaTesibHble IPOrpPaMMBbl, © OCHOBHBIX MOJOKEHUH «CTpaTeruu pa3BUTHsI BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl IO XUMHH, K OTIPEICICHUIO 00IIEH CTpaTeruu
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI O0YUAIOMIUXCS CPEICTBAMH YYEOHOTO mpenmera «XuMHUs
st 10-11 kiaccoB Ha 6230BOM YpOBHE COCTaBWIIM KoHIeNTyalbHbIe nonoxenuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMUs, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBIMYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0 HX 00pazoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH!, MPUCYIINX LETOCTHON CUCTeME XMMUYECKOTO 00pa30BaHusl. ITH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIECH KyIbTyphl YElIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOM Cpee.
Peanuzyercs xumudeckoe oOpa3oBaHHe OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Ilero
00pa3oBaHUs CPEeACTBAMH y4eOHOTO TpeaMeTa « XHUMHUS», COACP)KaHNE U TIOCTPOCHHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 0 XUMHH C Y4ETOM Crlenn(UKA HAyKd XUMHH, €€ 3HA4CHUs B
NO3HAHUU MPUPOIBI U B MaTEepUATbHOM XKM3HM OOIIECTBa, a TakXke C y4EToM OOIMX Iened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMH
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dopMHpOBaHUE PAlIMOHATILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHUE LIEJOCTHOIO MPeICTaBICHUS
00 OKpYKaroIIeM MUpPE KaK O €IUHCTBE MPUPOJIBI U YeTIOBEKa, KOTOpoe (OPMUPYETCSI B XUMHHU Ha
OCHOBE IMOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXAIOIIET0 MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUS CTajla HEOTheMIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICIIHOTO TPYAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoOBpeMEeHHass XHMHUSI KaK HayKa CO3WIaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MpoOJieM YCTOHYMBOTO pa3BUTHS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTOTHUECKOM O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B coorBercTBMM ¢ OONIMMH IEISIMH W TPUHIUAIIAMH CpeIHero oOmero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HAHWH U3 001Iel XUMHH ) M OpraHnyeckoi XxuMun. DopmMupoBaHue JaHHON CHCTEMBI 3HAaHUH MTPU
M3YYEeHUHU IpeaMeTa obecreynBaeT BOZMOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000pa3usl BEIECTB
Ha OCHOBE O0IMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxanus KypcoB — «Opranudeckas xumusi» u «OO0mas 1 Heopranmueckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONPEACNEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce€ OpPraHMYECKOM XHWMHHM BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOTMYECKUX MO3UIINM,
rIIyOKe TMOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
00BICHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJOTMYECKHM M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIIOKEHUNH XUMHHU, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEpUMEHTAIbHBIX HCCIEeIOBAaTeNIbCKUX 3ajad. B 1enoM conepikanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTraHWYECKOI0 M OPTraHUYECKOro MHpa, 0OYCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHE POJM XMMHUHU B PEIIEHUH IKOJOTHUECKUX MpOoOIJIeM, a Takxke MpolieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mutane penienus 3aa4 BOCIUTAHUS, Pa3BUTHS M COLIMATN3ALUU 00YUaIOIIUXCS IPUHSATHIC
IporpaMMoil 1O XMMHHM NOAXOJAbl K OINPEIEICHUI0 COAEPKAaHHUS M IOCTPOEHUsS IpeaMeTa
npeaycMaTpuBaoT (OPMHUPOBAHHWE YHUBEPCAIbHBIX YUEOHBIX NeHCcTBHH, uMeromux 0azoBoe
3HaYeHHE [UI1 PA3IMYHBIX BUIOB JEATEIBHOCTH: pEUICHUs MpoOJieM, TOWCKa, aHalu3a WU



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TO3HAHUU XUMHUH.

B mpakTuke npenogaBaHus XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl, IPHU OMPEICIICHUN COJEPKATEIbHON XapaKTepUCTUKU
Henel UW3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTENEHHON 3HAUYMMOCTH TPaJAUIIMOHHO
npu3Haércst (OPMHPOBAHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOTO
€CTEeCTBO3HAHUS, TPAKTUYECKOH AEATEIbHOCTH YelIOBEKa M KaK OIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHHs] TaKOM MOJXOJ K OIMpPENEICHHIO Iesield U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YeHHS TpeaMeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAaHUH KaK Ba)KHEHIIEH coCTaBIsIOLIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpPa, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHMs BEIIECTB U
XUMHUYECKHX peakluii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH W CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAONIOJCHHEM W
OOBSICHEHHEM XUMHUYECKOTO SKCIEpPUMEHTa, COOJIOJeHHEM NpaBWil 0€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atuM, comepikarenbHas XapakTepUCTUKa IeJIel U 3a/1a4 M3Y4YeHUs TpeaMera B
porpaMMe 1Mo XUMHUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMH B
cucTteMe cpeaHero oouiero oopazoBanus. CeroHs B MpenojaBaHU XMMHUHU B OOJIbIIEH CTEEeHU
OTHAaETCsl MPEANOYTEHUE TIPAKTUIECKON KOMITOHEHTE CO/IepPIKaHus 00yUIEeHHs, OpPUSHTHPOBAHHOMN
Ha TMOJTOTOBKY BBITYCKHHKa 00II€00pa30BaTeNbHON OpraHM3alliM, BIIAJCIONIEro He Habopom
3HaHWHA, a (PYHKIIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M yMEHUSIMH AKTUBHOTO
MOJTyYeHUs 3HAHUN U IPUMEHEHHS UX B PeaTbHOU KU3HU ISl PELICHUS MPAKTUYECKUX 3a/1a4.

B cBi3M C OTHUM TIpH U3YyYSHHH TpeaMera «XUMEs» JIOMHHHPYIOIIee 3HA4YCHUE
nproOpeTaloT TaKKe NN U 331a9H, KaK:

aJanTanus o0yJaromuxcs K YCIOBUSIM THHAMUYHO Pa3BUBAIOIIETOCs MUPa, GOPMUPOBAHKE
WHTEIJIEKTYaTbHO Pa3BUTONW JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PENICHHH B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHsX,
CBSI3aHHBIX C BEIICCTBAMH H UX IIPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NTUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHanmm3a W o00paboTku uWHOOpPMAIMK, HEOOXOMUMBIX JUIsI MPUOOPETCHHS OIbITa
NEeSITeTTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKH C
MO3UINI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 110 XHMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITILICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUTAHUPOBAHHUH U TIPOBEICHIUH XHMUYECKOTO SKCIIEPHMEHTA,;

BOCTIUTaHHE Y 00yJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUIECKON HAIPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEIICHHH TJIOO0AIBHBIX MPOOJIEM pPANMOHAIBHOTO MPHPOIONOIL30BAHUS,
TIOTIOJTHEHHS YHEPTETUYECKUX PECYpCOB M COXPAHEHUS IMPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0POBBIO, a TAKIKE MPHOOPETCHUS
OTIBITA UCITOJIb30BAHUS TIONYUYEHHBIX 3HAHUH JUISI TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX,
CBSI3AHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

B yd4eOHOM 1utaHe cpeaHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOr0 YPOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmero odpazoBanus, coctaisieT 68 yacon: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 vac B HezIeI10).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepUajoB. Teopus CTpOEHUS OpraHuyeckux coequHeHnit A. M. bytneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepus. XuMU4ecKas CBSI3b B OpraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienne o KIaccupUKAIKA OPraHUIECKUX BenlecTB. HoMeHKIIaTypa opraHndecKix
coeMHEeHu (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX IPECTaBUTENEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHWYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJEKYII
OpraHMYECKUX BEIECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (IU1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
[PEJICTaBUTEININ AJIKAHOB: (PU3NUECKHE U XUMUYECKUE CBOIMCTBA (peakly 3aMeIleHUs] U TOPEHNs),
HaXO0XJIEHNE B IPUPOJIE, TOTYYEHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEUIINE
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHI psii. ALETUIEH —
POCTEHIINNA NPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHupoOsanus U HUmMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIiIeBOAOPOJ0B. [IpupoaHblil ra3 u nomnyTrHble HE(TIHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX TNPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOJYKTHI €ro nepepadboTKH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYCHHs BEIIECTB M UX NPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3laMu MIacTMacc, KaydykoB U pe3uHsl, kojutekuuu «HedTs» u «Yroab», MonenupoBaHue
MOJIEKYJ YIJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamye opranuueckue coenHeHHs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHele cBsI3U MEXAy MOJIEKYJIaMHU COUPTOB. JlelicTBUE METaHOIa U 3TAHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [lpumeHeHue riauuepuHa u
STHJICHTJIUKOJISL.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHHS, KauyeCTBEHHBIE DPEaKLMN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupuKalM), MoidydyeHue M mnpuMeHeHue. CTeapuHOBas M OJIEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mbla Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. IIpumeHnenne xupoB. buonorudeckas posb KuUpoB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaJia (THAPOJIN3, KaueCTBEHHAs peaKklus ¢ HOJIOM).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTcoaeprkaiie OpraHn4ecKue CoeIMHEHMs.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHuyecKre coeqMHeHUs. PU3NUEcKne U XUMUYECKNe
CBOICTBAa aMHUHOKHMCIOT (Ha IpuMepe MNMIMHA). buojormueckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsT CTPYKTypa OenKoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPHU3ALIUS U ITOJIMKOHICHCALIMSL.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBs3€il NMpU M3ydeHHUU opraHmdeckoid xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCUPHUKAIMI, MEPUOJAUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BELIECTBA, (PU3MUECKUe BEIUYMHBI U €UHHIIBI UX
U3MEpEHMUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBbIe MPOYKThI, OCHOBBI PAl[MOHAJILHOTO MUTAHMSI, MOIOILIUE CPENICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMu4eckuil 3ieMeHT. AToMm. Sapo aroma, HU30TOIBI. OJNEKTpoHHass 000JI0YKa.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHTsl. OCOOCHHOCTH
pacripesielieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuogmueckass cucrema xuMHYeckux diaementoB JI. .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEILIECTB
10 TPYIIaM U NeproaaM. 3Ha4eHUEe NEPUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOoJISIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HA COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHHUsI BEIIECTB M WX MPEBPALICHUN: JEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPemEToK, HaOJMI0eHHe | ONUCaHUE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTIpeieJIEHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKOH paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XHUMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. . MenneneeBa U OCOOCHHOCTH CTpO€HHUsS aToMoB. (DHU3WYECKHE CBOWCTBA HEMETAJIJIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoit cucteMe XUMHUECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTaysioB. CIUIaBbl METAIOB. DJIEKTPOXMUMHUYECKHM psJ HampsLKEHUH
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEUIKMX METAJJIOB (HATpUM, KaJdid, KaJdblMi, MAarHUM,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue cmocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHUsS BEUIECTB M HMX NPEBpPALLCHUM: U3YyUEHHUE
KOJUTeKIUU «MeTaJlTbl U CIUTaBbl», 00pa3lioB HEMETAUIOB, PEIICHIE SKCIIEPIMEHTATBHBIX 3a/1a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJIPOKCHUIA aJTFOMUHUSI C paCTBOpPAMHU KHCJIOT U IIEJI0YEH, KaUeCTBEHHbBIEC PEaKIIMM Ha KaTUHOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIMU, €CIIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUUECKON M MTUIIIEBOM 0€3011acHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX TPUHIIAIIAX TPOMBIIIICHHOTO MOJTYYCHUS BAKHEUIITHX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEPUATIOB: BAXKHEUIIME CTPOUTEIbHBIE MaTEepHUaIbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENApaToOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OoCyIIeCTBIsICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(uKanus, TMNePUOJUIHOCTb, HAOIIOICHUE, DKCIEPUMEHT, MOCIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €MHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomoTHS: XUMUYECKAsI MPOMBIIIJIEHHOCTh, METAJUTYPTUs, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcpHrajoB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, nuIcBasa MMPOMBINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MaTrc€puraiosB, OJICKTPOHHAsA IMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaArOIIUMUCS
porpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yIBTATOB OCBOCHHS MPEAMETA «XUMHS» HA YPOBHE CPETHETO 00IIEro 00pa3oBaHusl BBIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE OO0YYAIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

[[EJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaromUXCsi PYKOBOJICTBOBATbCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3oBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOSHHS MPEIMETA « XUMHS» JOCTHTAIOTCS B €IMHCTBE Y4eOHOU
U BOCIIUTATEIbHOMN JEATENIbHOCTH B COOTBETCTBUU C TYMAaHUCTHUYECKHUMHM, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOrO TIpa)<IaHCKOro OOIEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH W IPaBHJIAMH IOBEJEHHsS, CIIOCOOCTBYIOIIMMHU MPOIECCaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaIOIIMXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U MPAKTUYECKOHN AEATEIbHOCTH 00YUYaIOIIMXCS IO peaTu3aliy MPHUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

0CO3HAHMsI O0YYAIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JEATEILHOCTH MPH CO3JIaHUH y4eOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIPU aHAJIM3€ Pa3INYHBIX BUJIOB YUEOHOH AESITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO0 OTCUYECTBEHHOMH
XUMUHY;



YBa)XKEHUsI K TPOIIECCy TBOPUECTBA B OOJACTH TEOPUH U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHSI HAyKH €CTh Pe3yNbTaT JUIMTEIbHBIX HaOIroAeHUi,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM aHAJIN3E
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJACHUE W IOCTYIIKM CBOMX TOBApHILEH C IMO3UIUHI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

COOUIO/IEHHsI TIPaBHJI OE30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEJHEBHOMN
JKU3HU U B TPYAOBOW J€ATEIbHOCTH;

MOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MIOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 370POBbIO U KU3HU JIOCH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS alKOTOJIs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BAaTEIbCKOW JEATEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUJAX JNESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/]ad COLHUAIbHON
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaraM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MHIUBUIYATbHOU TpaeKTOPUHU 00pa3oBaHusl, OymyIien
npodeccuu U peanusalnnuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) 3K0JI0TrMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH 11€71€CO00pa3HOro OTHOLIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOieM, BIUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CPEbl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

aKTUBHOTO HENPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpel OKpYXarolled NmpupoaHOMl cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPHUATHBIC SKOJIOTHUYECKHUE TMOCIEACTBHUS MpPEeaIPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MI03HABATEJbHOM, KOMMYHUKATUBHOM M COLIMAJILHOM MPAKTUKE, CTIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:



c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOM MTPAKTUKY;

MOHWMAHUS CHEIU(PUKA XUMUU Kak HayKH, OCO3HaHUs e€¢ poinu B (OPMUPOBAHUU
paIMOHAIBPHOTO HAYYHOT'O MBIILICHHUS, CO3JaHUH LIEIOCTHOTO MPEACTaBICHUS 00 OKpYKArOIIeM
MHUpPE KaK O €IMHCTBE MPUPOILI M YEJIOBEKA, B MO3HAHUM HPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpoOIeM COXPaHEHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIM3AIUHU: B €
T'YMaHUCTHYECKON HAINpaBICHHOCTH M BaYXHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpbI, PEIEHUN TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW H JKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
0o0ecreYeHn: yCIOBHIA YCIIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO WICHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH HCIIOJIb30BAThH MOJTYyYaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SIBICHUN OKPYXAIOLIEro MUpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYeHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO UCTIOIh30BaTh XUMUYCSCKUE 3HAHUS ISl PEIICHUS TTPOo0IieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AeSTEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW IO XHMHM B COOTBETCTBUU C IKU3HECHHBIMHU
MOTPEeOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TPYZAa B Pa3IUYHBIX cepax mpodeccnoHanbHON AesITeNbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHble pe3yibTaThl OCBOGHMsI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCIUITHHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIC TIOHSATHS, OTPAXKAIOIIHE [EIOCTHOCTh HAYYHOH KapTHHBI MUpPa
U crienu UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCalbHBIE  yueOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIE,
perynatuBHble), oOecneunBaronye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00yYaroIuxcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUpPOBO33PEHYECKHE 3HAHWS W YHUBEpCAIbHbIC y4eOHBIC JCHCTBUS B MO3HABATEIBHON U
COLMAJIBHOM MPAKTHUKE.

MertarnpeMeTHbIE pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUAMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU YUeOHbIMHU M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;



ONpeNeNATh LEeNN MAEATENbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl AEITEILHOCTH C IIOCTABICHHBIMU LENISIMU;

UCIIOJIb30BaTh MpPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MpPHU3HAKKM IOHATHUM M yCTaHABIMBaThb MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLIUE ITOHITUSA AJIs1 OObSCHEHMSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH [UI KIIaCCU()UKALIMU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHUECKUE PACCYXkIEHUS (MHIYKTUBHBIE, IelyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U IIPOTHBOPEUMS] B PACCMATPUBAEMBbIX SIBICHUSX, (POPMYIMpPOBATh BBIBOJBI U
3aKJIF0YEHUS;

IPUMEHSTh B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/IeJH, IPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHME XHUMHUYECKOM peakuuu — IpU pPELIeHUH Y4eOHbIX
MI03HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE PECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE T1eHCTBUS:

BJIaJIETh OCHOBAMH METO/JI0B HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEaKIIHiA;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIA/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TIPOBEACHMUS YUECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIlecca, CaMOCTOSTEILHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB IT03HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopMmanuu (HAy4HO-TIOMYJsSpHas
JauTepaTypa XHMHUYECKOIO COJAEp)KaHUs, CIpaBOYHble Tmocobus, pecypcel MHTepHeTa),
aHaAJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (POPM IPEACTABICHUS, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NIpPU IOHCKE M O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpoOpMaLuell: MPUMEHATh MEXIpeIMeTHbIe ((U3UYEeCKHe M MaTeMaTH4YecKhe) 3HaKd U
CHUMBOJIBI, (hOpMyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsiajeHHne YHHBePCAJILHBIMA KOMMYHHKATHBHBIMH el CTBHSIMM:



3aJaBaTh BOMPOCHI MO CYILIECTBY OOCYKIaeMON TEMBbI B XOJle AMANIOra W/WIH JTUCKYCCUH,
BbICKA3bIBaTh HACHU, q)OpMYHI/IpOBaTB CBOM TIPCAJIOKCHUA OTHOCHUTCIBHO BbIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3EHTAIeil pe3yabTaTOB MO3HABATEIBHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP  BBIIOJHEHUU XHUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBONCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa M (OPMYJIHUPOBATH BBIBOJBI 1O PE3YJIbTaTaM IMPOBEAEHHBIX
HCCJICIOBAHUM IMyTEM COTIIACOBAHUS MTO3UIIUH B X0/1€ 00CYKIeHUS 1 OOMEHAa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aNrOpUTM JACUCTBUN MPH BHINOJHEHUH Y4€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((EeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yY4ETOM MOTyYeHUS! HOBBIX 3HAHUM O
BCIICCTBAX U XMMHNYCCKUX PCAKIHUAX,

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XUMHUUYECKON COCTABJISIIONIEH €CTECTBEHHO-HAYUHON
KapTUHBI MHPA, POJM XUMHUHU B TMO3HAHUU SIBICHHUU MPUPOJIBI, B (POPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAs BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJa, BaICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJIET,
GyHKIMOHATBHAS TPYMIMa, PaauKai, W30MEpHUs, HU30MEPhl, TOMOJIOTHYECKHI pPsl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJA U a30TCOAEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTtnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAIlUe B OCHOBE TOHHUMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBICHHUM, (DaKTOJOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM MCTOJIB30BaHUN BAKHEHUIITUX OPraHUYECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOM JEeSTENHHOCTU YEIOBEKA;

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEepPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
WX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MTOHSATHS MPU OMMCAHUHU COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPTaHUYECKUX COEIUHECHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpPMYNI OPraHUYECKUX BEILECTB
Y YpaBHEHUU XMMHYECKUX PEAKLWN, U3rOTaBINBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;



c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIIACCY/TPyIIe COCAMHEHUH
(yrmeBomopoapl, KHCIOPOA M  a30TCOAEpXkAlUE COEIMHEHUS, BBICOKOMOJIEKYJSPHbIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctematudeckoii HomeHnkinatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHUX BEIIECTB (STHJICH, MPOIMUIIEH,
alleTUJICH, STHJICHIJMKONb, TJIMLEPUH, (eHOoN, (OopMaibAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKOH CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH IMOJIOKEHHSI TEOPUH CTPOCHUS OPTaHMYECKHX
BemecTB A. M. bytnepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMYHBIX MIPEICTABUTENECH PAa3IMYHbIX KJIACCOB OPraHNYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, alneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHON, aleTalbJerul, MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUIi003a, AMHMHOYKCYCHAas KHCIOTa), WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepH30BaThb MCTOUYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTb, TPUPOAHBIA Ta3, yrojb), CHOCOOBI WX MEpPepadOTKM U TMPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WIIM MPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, MCHOJb3yeMbIX B XWMHUHM MpPU H3YYEHUHM BEUIECTB U XHUMHUYECKUX SIBJICHUUN
(HaOmoJieHne, W3MEpeHHe, OHKCIEPUMEHT, MOJEIMPOBAHKE), HCIOJIb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUTsl PUHSITHS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW TOCYION U
n1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKe TpaBuiia 0OpaIlleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJTHATh XUMHUYECKUNW OSKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HArpeBaHUH, MOMyYEHUE ITHICHA U U3YYCHHUE €T0
CBOICTB, KAYECTBEHHBIE PEAKIINH OPTraHUYECKUX BEIIECTB, IeHATypallus OeKOB MPU HarpeBaHUH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYIOBAaHHMEM, MPEACTABIATH PE3YJIbTAaThl XUMHYECKOTO
JKCIIEpUMEHTa B (hOpMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pPEAKIHid U (HopMymupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM nHpopManuu, IHTepHET u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTrO
NOBEJCHUA B OBITY M TPYJOBOH JEATETBLHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbS U
OKpYKalolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI



OTIpeIeIEHHBIX OPraHWYeCKUX BEIIECTB, MOHMMAas cMblca mokaszarens [IJIK, moscHsaTe Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

Uit 00yYaroUIMXCsl C OrPaHWYEHHBIMH BO3MOKHOCTSMH 3[I0POBBSI: YMEHHE NPHUMEHSTH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOaX ITO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUI;

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIINXCS: YMEHHUE UCTIONB30BaTh PEIbeyHO-TOUCUHYIO
cucremy o0o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.

11 KIIACC

[TpenmerHsble pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckast XMMUs» OTPaKaroT:

c(OPMHPOBAHHOCTD ITPECTABICHUN: 0 XUMUYECKOM COCTABIAIONIEH €CTECTBEHHO-HAYYHOH
KapTUHBI MHpPa, POJIM XMMHUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHM MBILIUICHUS U
KyJbTYpHl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMON Ui pEeHICHUs
IOPAaKTUYECKUX 3aJad M HKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
HOPUPOHOI cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
HNOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METAJUINYecKas, BOJOPOJHAs),
KpUCTAJZIMYECKass ~ pelETKa, TUIBI XMMHWYECKUX  peakluil, pacTBOp, DJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAsT TUCCOLMALNSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUYECKON peakIiy, XUMHUECKOe PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS DIEKTPOIUTHUECKON
quccouuanuy, nepuoandueckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUS! MacChl BEILECTB,
3aKOH COXPAHEHHUs M NPEBpAIlCHUs SHEPIMM NPU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
IPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU M Oe30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX HEOPraHWYECKUX BEIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKA,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU ONHUCAHUU HEOPTaHMYECKUX
BELIECTB U UX MPEBPAILEHUN;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dbopMyn BemIECTB W ypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas W3BECTh, HETall€Has W3BECTb, NUThEBAs COAa, NMUPHUT U
JpyTHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONpEAENATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AIIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MOHHA,
METAJIJINYECKAsl, BOJOPO/JHAsA) B COCAUHEHMSX, TUI KPUCTAIIMYECKOH PEMIETKM KOHKPETHOIO
BellecTBa (aTOMHAas, MOJIEKYJSpHas, MOHHAs, METAJUIMUECKas), XapaKTep cCpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh IMPUHAAJIECKHOCTh HEOPraHUYECKHX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COSAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(pOTepHBIE TUAPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3yieMeHToB 1—4 nepuoos [lepuonuueckoit cuctemMbl XumMuueckux 3nemeHToB /1. U.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIINY», «IHEPIETUUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M MX
COEIMHEHUH MO nepuoaam u rpynnam llepuognyueckoil cucteMbl XUMUYECKHUX AeMeHnToB [l. U.
MeHpeneeBa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUIECKIE CBOHCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE T'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMHU C IIOMOIIbIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XMUMHYECKUE PEAKIMU TIO0 Pa3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroluxX BeHIeCTB, TeIioBoMy 3(hdexTy peakiuw,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI 9JIEMEHTOB, OOPaTUMOCTH PEaKli, YIaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX ITH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PEeaKIluii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3UUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKUE MPOIIECCHI, JIeKAIIIEe B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOIMIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCIEHUS C WCIOIH30BAaHUEM TOHSTHUS
«MaccoBasi JIONs BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XHUMHYECKUX
PEeaKIMsIX, MACChl BEIIECTBA UM 00BEMA Ta30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UITH
00BEMY OTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3¢ (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAILLECHUS U COXPAHEHUSI SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHU COONIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW TOCYNON U
1abopaTOpHBIM 000PYIOBaHKUEM, a TAK)Ke MPaBUIa OOPAIEHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJAOpOAAa B MPUCYTCTBUM KaTaaU3aTopa, OIPEACICHHE CpPEeJibl
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iNYHbIX (AaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklMd HOHHOro oOMEHa, KaueCTBEHHbIE peaklUuu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3amady mo temaM «Meramel» U «Hemeramipl») B COOTBETCTBUM C MpaBHIIAMH TEXHUKU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYyI0BaHUEM, MPECTABIATh



pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(MOpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKaLUU, IHTEpHET U IPYTHUX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IENSIX COXPAHCHHUS CBOETO 3/I0POBBS U
OKpYXarollled NPUPOJHOM cpenibl, OCO3HaBaThb ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPraHU3MBbI
onpeAeNéHHBIX BEUIECTB, MOHMMAas cMbIch nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsl O0y4aroluXCcs C OrPAaHMYECHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSL CTICTIBIX U Ca00BUASIINX O0YYAOIIMXCS: YMEHHUE UCTIOTb30BaTh PeIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xumudeckux GopMyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
i HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl Beero Kourpoabnbie IIpakTnueckue 06pazoBaTETbHbIC
padoTshI padoThI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX coearuHEHU A. M. 3
byrneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AKAHbI 2
59 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
54 [TpupoaHbIe HICTOYHUKH YTIEBOJIOPOAOB U UX 3 1
nepepaboTka
Hroro no paszneny 13
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeJuHeHUst
3.1 Cnuptsl. @enon 3
3. Anpneruapl. Kap6oHoBbIe KHCTOTHI. CIIOKHBIE 7 1
3¢upsl
3.3 VYriaeBoasl 3 1




Uroro no pazneny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIOTHL. benkn 3
Hroro no pazaeny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3esioB M TeM IPOrpaMMBbl Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
11 [Iepnonnueckas cucTeMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
1.2 Crpoenue BemectBa. MHOroobpasue BeUeCcTB
13 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 9
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoandecTBoO JarTa npoBenenust
Ne Tema ypoka 1acos
n/n
Bcero 1o MJIaHy paxkTnueckasn
1 [Ipenmer oprann4eckoi XMMHUH, €€ BOSHUKHOBEHHE, pa3BUTHE U 1
3HauYEHUe
5 Teopus cTpoeHust opraHuveckux coequnenud A. M. bytiieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o kinaccuukay OPraHUIeCKUX BEIIECTB.
3 Homenknarypa (cucremarndeckasi) U TPUBHAIbHbIE Ha3BaHU 1
OpPraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKHH Pl 1
5 MertaH 1 5TaH — MPOCTEUIITNE MPEACTABUTETHN aTKaHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUIIEH U MPONWIEH — MPOCTEHIINE PECTABUTENN AJIKEHOB 1
3 [IpakTuueckas pabora Ne 1. «IlomyueHue 3TunaeHa U U3y4eHUE €ro 1
CBOMCTB»
9 Ankanuensl. byraauen-1,3 u metmnOyranuen-1,3. [lonyuenue 1
CHHTETHUYECKOTO KaydyKa M Pe3UHBI
10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN PAI. 1
AneTuneH — npocTeHIINi IpeaACTaBUTENb aTKUHOB
11 Brruncnenus no ypaBHEHHUIO XUMHUYECKOW PEAKIINH 1
12 ApeHbl: 6eH301 1 TOIYoJ. TOKCHYHOCTh apeHOB
13 I'eneTnueckas cBsi3b YIriieBOJIOPOIOB, MPUHAMISKAIINX K PA3THUYHBIM 1

Kj1acCaM




[IpupoHbIE HCTOYHUKH YIVIEBOJOPOIOB: IPUPOIHBIM a3 U IOIIYTHBIE

14 He(TsIHBIC Ta3bl, HEPTH U MPOAYKTHI €€ epepadoTKH

15 [IpupoaHbIle HCTOYHUKY YTIIEBOAOPOIOB: MPUPOTHBIN T'a3 ¥ MOMYTHBIC
He(TsHbBIE ra3bl, HePTh U MPOIYKTHI €€ mepepadboTKu

16 Kontponbnas padora Nel o paszneny «YTiIeBOI0pOIbI

17 [IpenenbHble 0THOATOMHBIE CIIUPTHI: METAHOI M 3TaHOJI. BomopoaHas
CBSI3b

18 MHOroaToOMHBbIE CIIUPTHI: ITUICHTITUKONb U TIUIEPUH

19 @DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA,
pUMEHEHHE

20 Anpaerupl: GopMaIbACTHI U alleTaIbICTHI. ATICTOH

21 OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KHCIOTHI: MypaBbUHAS U
YKCyCHas

22 [IpakTuueckast padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTHI»

93 CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEACTABUTEIH BBICIIHX
KapOOHOBBIX KUCIIOT

24 Mpbli1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe AeCTBHE

o5 CrnoxHbIe 3(DUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ uaponus
CJIOKHBIX 3(UpPOB

26 Kupsl: runponus, npuMeHeHue, OMoIoTndecKas poJib KUPOB

27 VYrneBonbl: cocTaB, kinaccupukaius. Baxxuenime npeacTaBuTeNu:
[II0K03a, PpyKTO3a, caxapo3a

28 Kpaxwman u 1nemirono3a kak mpupoIHble TOTUMEPHI

29 Kontponbnas padora Ne2 o pazneny «Kucimopoaconepxarue

OpTraHU4YCCKUC COCIUHCHU )

30

AMHHBI: METHJIAMHAH U aHUJINH




31 AMUHOKHCIIOTBI KaK aM(pOTEpHbIE OPTaHUYECKUE COSTUHEHHS, UX 1
Ononormyeckoe 3HaueHue. [lenTus

32 benku kak npupoHbIE BHICOKOMOJIEKYIISIPHBIE COEAMHEHUS

33 OCHOBHBIE TIOHATHSI XUMHU BBICOKOMOJIEKYJISIPHBIX COSANHEHUIN 1

34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSTMHEHUH. 1
[ImacTmaccel, KaydykH, BOJIOKHA
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11 KJIACC

KosmuectBo
Ne Jdata npoBenenust
Tema ypoxka 4acoB
n/n
Bcero 1o IJIAHY paxkTnueckasn

1 XUMHUYECKUH dIIEMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIIHsI aTOMOB 1
[Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMUYECKIX

2 sanemenToB /. 1. MenzeneeBa, uX CBA3b C COBPEMEHHOH TeopHeit 1
CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U MX

3 COEIMHEHMI 110 IrpynnaM U nepuojiaM. 3HaueHHe MepruoguvecKoro 1
3aKOHA U CHUCTeMbI XuMudeckux snemenToB .. MenneneeBa B
Pa3BUTUU HAYKH

4 CrpoeHue BemiecTBa. XUMUUECKast CBsI3b, €€ BUJIbl; MEXaHU3MbI 1
o0Opa3oBaHMs KOBaJICHTHOM CBs3U. BoopoaHas cBs3b

5 BanentHocTh. DnekTpooTpunaTeabHOCTh. CTENEHb OKUCIEHUS. 1
BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYIISIPHOTO CTPOECHHUS

5 [lonsiTHe 0 nUCTIEpCHBIX cucTeMax. VICTUHHBIE U KOJIJIOUIHbIE 1
pacTBOpbl. MaccoBasi 107151 BEILIECTBA B paCTBOPE

7 Krnaccudukanys u HoMEHKJIaTypa HEOPraHUYECKUX COeIMHEHUI. 1
I'enernueckas CBS3b HEOPraHMYECKHUX BEIIECTB, Pa3IMUHBIX KJIACCOB
Krnaccudukanus XuMHUECKUX peakluii B HEOPTaHUUECKOM U

8 OpraHMYEeCcKOil XMMHUU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB; 3aKOH 1
COXpaHEHUS U MPEBPAIICHUS YHEPTUU TTPU XUMHUUECKUX PEAKITHIX

9 Ckopoctb peakiun. OOpaTuMble peakiiuu. XUMHYECKOEe PaBHOBECHE 1

10 [TpakTrueckas padota Ne 1. «BnustHue pa3nudsbix GakTOpoB HA 1

CKOpPOCTH XUMHYISCKOMN PCaKIun»




3JI€KTpOJII/ITI/I‘IeCKa$I guccoruanus. [lousTue o BOJOPOJHOM ITOKAa3aTeJIc

11 (pH) pactBopa. Peakiiuu noHHOr0 0OMeHa. ['HIpOIN3 OpraHnYeCKUX 1
HEOPraHMYECKUX BEILIECTB

12 OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC peakiuu. [ToHsTHE 00 IIeKTpoIm3e 1
paciiaBoB U pacTBOPOB COJIEH

13 KontponbHas padota mo pazaeny «TeopeTuieckne 0CHOBBI XUMHUM» 1
Merasuisl, ux nosnoxxexnue B [lepuoanueckoil cucreMe XUMHYECKUX

14 anemenToB J[. . MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. 1
O6mue dpuznyeckue CBOMCTBa METAILIIOB

15 CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHUN METalIoB 1

16 XHWMHYECKHE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUH, KaJTUH, 1
KaJIBIIMH, MATHUW, AJTFOMUHHAN) U UX COSTUHECHUN

17 XHUMUYECKUE CBOKMCTBA XPOMA, MEAU U UX COCAUHEHUI 1

18 XUMUYecKHe CBOMCTBA IIMHKA, JKeJie3a U UX COCTUHEHHIMA

19 [IpakTuueckas padbora Ne 2. "Penienne s3kcriepuMeHTaIbHBIX 33/1a4 10 1
teme «Metamnb»"

20 Hewmeramnsl, ux nonoxenue B [leprnoandeckoi cucteMe XuMUYECKUX 1
anemenToB J[. . MenpeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB

21 du3nyecKue cBOWCTBAa HEMETAIUIOB. AJIIOTPOINHSI HEMETAIIOB (Ha 1
npuMepe KUciaopoaa, cepsl, hocdopa u yriepoaa)

22 XUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX COCTUHEHHI 1

23 XUMHUYECKHe CBOMCTBA a30Ta, pocodpa 1 X COeTUHEHUN 1

24 XHWMHYECKUE CBOMCTBA yIiIepoa, KPpEMHUS U UX COCIUHEHUN 1

25 [IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCTMHEHUN 1
O06o0061IeHre U cucTeMaTu3alus 3HaHui o TeMe «HemeTtamnsny.

26 Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX PEAKIUi U 1

TCPMOXUMHUYCCKUC paC‘-IéTBI




[TpakTuyeckas pabora Ne 3. «Pemienne sKkcriepuMeHTAIBHBIX 33124 10

21 teme "Hemeramsr"» L

28 KonrponsHas padora no temam «Metamisl» u «Hemetais 1

29 Heoprannueckue u opranndeckue KucioTel. Heopranuieckue u 1
OpPTraHUYeCKHUEe OCHOBAHUS

30 AM(oTepHbIC HEOPTaHUIECKUE U OPraHUYCCKUE COCMHCHUS. 1
['eHeTHuecKas CBsI3b HEOPrAHUYCCKUX M OPTraHUYCCKHUX BEIIECCTB

31 Poiib xuMum B 00ecrieueHIH SKOJIOTUIECKO, SHEPTETUUECKOH U 1
MUIIEBOM 0€30MaCHOCTH, PA3BUTUN MEIUIIHHBI

39 [IpencraBnenus 00 0OMMX HAYYHBIX IPHHIUIIAX TIPOMBIIIIICHHOTO 1
MOJTyYCHUSI BYKHEUIIIMX BEIIICCTB

33 YenoBek B MUPE BEIIECTB M MATEPHATIOB 1

34 XUMHS ¥ 370POBbE YEIIOBEKa
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus. 10 xnacc / T'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
2. Xumus. 11 knace/ Pyazutuc I'.E., @enpaman @.I'., AkunoHepHoe 00111eCcTBO

«M3narensctBo «IIpocBemenuey, 2018

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. Aunaxtuyeckuit maTepuan no xumuu g 10 —11 kiaccoB: mocodue s
yuutens/A.M.Pagenkuii, B.I1.['opmikosa, JI.H. Kpyrinukoa.-M.: [IpocBelienue,
2014. — 116c.

2. KonTponbHbie paboTsl mo xuMun B 10 — 11 kimaccax: mocobue mist yaurtens/

A.M.Panenkuii.-M.: [Ipocsemenue, 2013.-96 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

POIII
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