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MNOSICHUTEJIBHAS 3AITUCKA

[IporpamMma no xuMHuM Ha ypoBHE CpeHEro oOuiero oopa3oBanusl pa3paboTaHa Ha OCHOBE
®enepanbHOTO 3aK0Ha OT 29.12.2012 Ne 273-D3 «O6 obpazoBanmu B Poccuiickoit denepanumn»,
TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS (eaepaqbHONW 00pa30BaTEIbHONW MPOTPAMMBI CPEIHETO
obmrero o6pasoanus (POIT COO), mnpeacraBieHHsix B DegepalbHOM TOCYIaPCTBEHHOM
obpazoBarenbHOM ctanmapte COO, ¢ yuérom Konmenmuu mpenogaBaHus y4eOHOTO MpeaMeTa
«Xumusi» B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit ®enepamnuu, peaTnu3yrONINX
OCHOBHBIE 00pa30BaTebHBIC MPOTPAMMBI, H OCHOBHBIX MOJIOKEHUH «CTpaTeruul pa3BUTHUS
Bocrtanusi B Poccuiickoit ®emepanuu Ha mnepuox g0 2025 roma» (Pacmopsikenue
[MpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0/JOB K pa3pabOoTKe MHporpaMMbl MO XHMHH, K OINpPEIeNICHHIO OOIIeH
cTpaTterul 0Oy4eHHsI, BOCIIUTAHHS W PAa3BUTHSI OOYYAIOUIMXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xiraccoB Ha 0a30BOM ypOBHE COCTABHJIM KOHIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH LeJiel, coiepxaHus, pe3yabTaToB OOy4YeHUsS U
TpeOOBaHMI K YPOBHIO TIOATOTOBKY BBIITYCKHUKOB.

Xumuyeckoe 00pa3oBaHuE, TIOJIy4aeMO€ BBIIYCKHMKaMH  0O0IIeo0pa3oBaTenbHON
OpraHM3aly, SBISETCI HEOThEMJIEMOW 4YacTblo uX oOpa3oBaHHOCTH. OHO  CIYXUT
3aBEPIIAIONIMM JTallOM pPEeaM3aliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEW, TPHUCYIIUX [EIOCTHOM CHUCTeME XHUMHUYECKOro oOpa3oBaHUs. ODTH IIEHHOCTH
KacaloTcsl TO3HAHUSI 3aKOHOB TPHPOJIBI, (POPMUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpHI
YeJoBeKa, a TaKKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHWS K CBOEMY 3J0POBBIO U
NpUpOIHOH cpene. Peanmnsyercs xumudeckoe oOpa3oBaHne 00YJaIONINXCS Ha YPOBHE CPEIHEro
oOuiero ob6pazoBaHusl CpeACTBAMU y4eOHOTO mpeaMeTa «XHUMHS», COACpPKaHHE U MOCTPOCHHE
KOTOPOTO OMNpEIeNIeHbl B IMPOrpaMMe MO XUMHH C YYETOM CHENU(PHUKA HAYKd XUMHH, €&
3HAYCHUS B MIO3HAHUH MPUPOJIBI U B MaTEPHUAIbHON KU3HU OOIIECTBA, a TAKKE C yU4ETOM 00X
[eNeil ¥ MPUHITUIIOB, XapaKTePHU3YIONIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUsI KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK MTPAaeT 0COOYI0 POJIb B COBPEMEHHOM
[IUBWJIM3ALNY, B CO3JJaHMH HOBOW 0a3bl MaTepuambHOW KynbTypbl. OHa BHOCHT CBOH BKJIAI B
(dbopMHUpOBaHHE PAITMOHAIBHOTO HAYYHOTO MBIIUICHHS, B CO3[JaHHE IIETIOCTHOTO MPEICTABICHUS
00 OKpyXaroleM MUpe KaK O €JHHCTBE MPHUPOJIBI U YelIOBeKa, KOTOpoe GOpMUPYETCs] B XUMHHU
Ha OCHOBE MMOHMMAaHHS BEHIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHHS B3aHMMOCBSI3U
MEX]Ty CTPOCHHEM BEIIECTB, UX CBOWCTBAMH W BO3MOXHBIMH 00JIaCTIMU MPUMEHEHHUS.

TecHO B3aWMOJEHCTBYSl C JPYIHMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacCThI0 MHPOBOH KYJIBTYpBI, HEOOXOJWMBIM YCIOBHEM YCICUIHOTO TpyJda |
KHU3HU KaXI0ro wieHa oOmecTBa. CoBpeMeHHass XMMUs KaKk HayKa CO3MJaTelbHas, Kak HayKa
BBICOKHX TEXHOJIOTHI HaIlpaBlieHa Ha pEUIeHHE TIIOOATBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPbEBOM, DJHEPreTUYECKOW, MHIIEBOM, HKOJOTHYECKOW OE30macHOCTH |
OXpaHBI 3JI0POBBSL.

B cooTrBercTBHM € OOmIMMH LENSIMM M HPUHLMIAMHU CpeIHEro oOIiero obpazoBaHuUs
coaepkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BbIH YPOBEHb M3YUCHHSI) OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIhTYPHYIO TOATOTOBKY OOYYarOIIUXCsl, HEOOXOAUMYIO MM JIJIs
BBIPA0OTKA MHPOBO33PEHYECKAX OPHEHTHUPOB, YCHEITHOTO BKJIIOYEHHUS B JKU3HH COLUYMA,
MIPOJOIDKEHHS 00pa30BaHuUs B PA3IMYHBIX 00IACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisromuMu TIpeiMeTa «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMus» 1 «O0mas 1 HeopraHMIECKasi XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX



SIBJISIFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUI 10 HEOPTaHMUYECKO XMMUU (C BKITFOUCHHEM
3HAHWI W3 OOIIEeH XUMHM) U OpraHndeckoi xuMuu. PopMUpOBAHUE NAHHON CHCTEMBI 3HAHUI
IpU W3YYEHUU NpeaMeTa 00ecleyrMBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pa3us
BEILECTB HA OCHOBE OOILIMX MOHATHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CrpykTypa coaepxaHus KypcoB — «Opranndeckas xumus» u «O01mas 1 HeopraHudecKas
XUMHS» cHOpMHUpOBaAHA B MPOTpaMMe MO XMUMHUU Ha OCHOBE CHCTEMHOIO MOJAX0Ja K M3YYEHHUIO
yueOHOro Mmarepuana M OOYCIIOBJIEHAa HCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHUU Ha
ONpeAeNEHHBIX TEOPETHUUECKUX YPOBHSX. Tak, B Kypce OpraHM4ecKO XUMHUU BeIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHYECKON TEOpPUM CTPOEHHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKHX U AJIEKTPOHHBIX NPEJCTABJICHUNA O CTPOCHUH BEILECTB.
Ceenennsi 00 uM3ydyaeMbIX B Kypce BeLIECTBaxX JaloTcs B Pa3BUTUU — OT YIJIEBOJOPOJIOB [0
CIIOKHBIX OMOJIOTUYECKH AKTHBHBIX COEAMHEHUH. B Kypce opraHmyeckol XMUMHH MOJIy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero 00pa3oBaHUsl MEpPBOHAUYAIbHbBIE
MIPE/ICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKAIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOMN PEaKIINH.

[Tox HOBBIM yrjaom 3peHus B ImpeaMere «XuMuUs» 0a30BOro ypoBHSI paccMaTpUBAETCs
M3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHsS TEOPETHMUYECKUH MaTepuanl |
(akTosOorMuecKrue CBEJACHHs O BEUIECTBaX M XMUMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckas XUMHs» 0OydyarolUMCs MPEAOCTaBISAETCSI BOBMOXKHOCTh OCO3HATh
3HAUEHUE MEPUOJAMUYECKOr0 3aKOHA C OOIIETEOPETUUYECKHX U METOJOJIOTUYECKUX MMO3UIINH,
riy0’ke MOHATh HUCTOPUYECKOE H3MEHeHHe (QYHKIMI 3Toro 3akoHa — OT oOoOmiaromen 1o
OOBSACHSIONIEH U MPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O BAKHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKXKe 0 XUMHUUYECKUX PEAKLIUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonasiercs B Kypcax 10 w11 KimaccoB dJEeMEHTaMH  COJCp)KaHUS, HMCEIONTUMHU
KYJIbTYPOJOTHYECKMM M TPUKIAAHONW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT IMOHUMAaHUIO
B3aUMOCBSI3M XUMHMHM C JIPYTMMH HayKaMHd, pacKpblBalOT €€ poJib B IO3HABATEIbHON U
MIPAKTUYECKON JESTETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBA B 00JACTU TEOPUU U MPAKTUYECKUX MPUJIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U NMPUMEHATH €€ JJis MOMOJHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTABHBIX HCCIEA0BATEIbCKUX 3a/1ad. B 1enom conepxanue
yueOHOro npeaMera «XUMHS» TaHHOTO YPOBHS M3y4YEHHs] OPUEHTUPOBAHO Ha (OPMHUpPOBAHUE Y
00YyJarONINXCSI MHPOBO33PEHYECKOM OCHOBBI JJIsl MTOHUMaHHUS (UIOCO(DCKUX HICH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHWYECKOTO U OPraHWYECKOT0 MHUpa, 0OYCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SIBJICHUM MyTEM SKCIIEpUMEHTA
U peuleHHs] MPOTHUBOPEUHM MEXIy HOBBIMU (paKTaMU U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHUH B PEHICHUH 3KOJIOTHYECKHX MPOoOJeM, a Takke mpolieM cOepexeHUs
SHEPreTHUUECKUX PECYPCOB, ChIPbsl, CO3AAHNS HOBBIX TEXHOJOTHUN U MaTepUAaJIOB.

B muane pemienust 3amad  BOCHMTAHHUSA, Pa3BUTUS M COLMANM3ALUU  O0OYydarOIIUXCS
MPUHATHIE MPOTPAMMONM MO XUMHUHM TOAXOJAbI K OIpPENEICHHUIO COACpXKaHUS U IMOCTPOCHHUS
npeaMera npeaycMaTpuBaloT (GOPMUPOBAHUE YHMBEPCAIbHBIX YUEOHBIX ACHCTBUHA, MMEIOIIUX
0a30Bo€ 3HaUEHUE I Pa3INYHbIX BUJIOB AESITEIbHOCTU: pelIeHus MpolieM, MOUCKa, aHaIu3a 1
0o0paboTku HMHPOpMAIMK, HEOOXOAUMBIX [UIS MPHOOPETEHUs OIbITa MPAKTHYECKOH H
HCCIIEIOBATENIbCKON AEeATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUH.



B npakTuke npenogaBanus XMMHUM KaK HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMsl, Tak 1
Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs, TIpPH  ONPENCIIEHUU  COJEep>KaTeIbHOMN
XapaKTEePUCTUKU TIEJIE H3ydeHHUs TMpeJAMETa HAMpaBJICHHEM TEPBOCTECIICHHON 3HAYMMOCTH
TPAOUIIMOHHO TpHu3HAETCA (QopMHUpOBAaHHWE OCHOB XHMHUYECKOW HAayKHM Kak o00JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON MIESTEIbHOCTH YelIOBEKa M Kak OJHOr0 W3
KOMIIOHEHTOB MHpPOBON KynbTypbl. C METOIMYECKOW TOYKM 3pEHUS TaKOM MOAXOJ K
OTIpeIeNICHUIO LeJIel N3ydeHUs IPeMeETa SIBJISIETCS BIIOJIHE ONPABIaHHBIM.

CormacHo NaHHOW TOYKE 3PEHHS TJIABHBIMH IEJIMH W3YYCHHs TpeaMeTa «XuMUs» Ha
6azoBom yposHe (10 —11 ki1.) SIBISAFOTCS:

(GbopMHUPOBaHHE CHCTEMBbl XUMHUYECKHX 3HAHMA KaK BaKHEHUINIECH COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTHHBI MHUPA, B OCHOBE KOTOPOU JIekKAT KIIIOYEBBIE TOHSTHS,
(dbyHIaMEHTAIBHBIE 3aKOHBI W TEOPUH XHMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHUE M
MMOHUMAHHWE CYIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH WX Pa3BUTHSI U CTAHOBJICHUS,

(dhopMupoBaHUE M Pa3BUTHE MPEIACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIMi, HEOOXOIUMBIX IIJIsi MPUOOPETCHHUs] YMEHUN OPUEHTHPOBATHCS B
MHpPE BEIIECTB U XUMHUECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIC, B IPAKTUICCKON U
MMOBCEHEBHOW JKHU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JESITEIBbHOCTH, CBSA3aHHBIX C HAOJIOACHHEM W
OOBSICHEHHEM XHMUYECKOTO OJKCIEPUMEHTa, COOJII0JIEHUEM TpaBUI 0e30MacHOro
oOparreHus ¢ BEIIECTBAMH.

Hapsiny c atum, coaepkarenbHas XapaKTepUCTHKa LeJed U 3a/1a4 U3ydeHHs IpeaMeTa B
porpaMMe 1o XUMHHM YyTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUH C HOBBIMU NIPUOPUTETAMU
B cHUCTeMe cpemHero ooOmero oOpazoBaHus. CeromHs B TPENOJaBaHWKW XUMHH B OoJbIIed
CTENEHU OTMAETCA TMPEANOYTCHHE MPAKTHUYECKOW KOMIOHEHTE COJep)KaHus OOydeHus,
OpPMEHTHUPOBAHHONW Ha TIOATOTOBKY BBIITYCKHHKA 0O0IIe00pa30BaTeIbHON  OpraHU3aIlny,
BIIAJICIONIETO HE HAOOpOM 3HAHUH, a (PYHKIHMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh Croco0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUS 3HAHWW W TIPUMEHCHUS WX B PEATHHOU JKU3HU ISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TMM Tpu u3ydyeHHH mpenMera «XUMHUS» JOMHUHUPYIOIIEE 3HAYCHHE
MpUOOPETAIOT TaKKe IeNIN U 3a/1a4H, KaK:

ajanrtanus  OoOydalolMXCsl K  YCJIOBUSM  JUHAMHYHO  Pa3BHBAIOLIETOCS  MUpA,
dbopMupOBaHNE WHTEINICKTYAIPHO Pa3BUTOM JUYHOCTH, TOTOBOM K CcaMOOOpa3oOBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TIPUHSATHUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMH M MX TPUMEHECHUEM;

dbopmupoBaHre y OOYyJarOMIUXCSA KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTEHIIHIA),
MMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE I PA3IUIHBIX BUIOB JEATCIBHOCTH: PEIICHHS MPOOIIeM,
MOMCKa, aHanm3a W 00paboTkm wuHGOPMAIMK, HEOOXOTUMBIX I TPHUOOPETEHHUS OIbITa
NESTEIHPHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHWW XWMHH, a TaKXKe JJIA OICHKH C
MO3UIUHI IKOJIOTUYECKON 0€30MacCHOCTH XapaKTepa BIMSIHMS BEIIECTB U XMMHUYECKHUX MPOLIECCOB
Ha OpPraHM3M YeJIOBeKa U MPUPOJIHYIO Cpeay;

pa3BUTHE MO3HABATEILHBIX MHTEPECOB, MHTEIICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyyaronxcs: CIoCOOHOCTH CaMOCTOSITENILHO MPHOOpEeTaTh HOBBIE 3HAHUS 1O XUMHHU B
COOTBETCTBUU C KH3HCHHBIMHU MOTPEOHOCTSMH, UCTIOJIB30BaTh COBPEMEHHbBIE MH(POPMAITMOHHBIC
TEXHOJIOTHH I TIOUCKA W aHaIN3a YIeOHON U HaYyIHO-TIOMYIIPHON WHPOPMAIIMA XUMUYECKOTO
COJlepKaHus;



(dbopMuUpOBaHHE U Pa3BUTHE y 00YUAIONIMXCS aCCOIIMATUBHOTO M JIOTHYECKOTO MBIIIUICHUS,
HaOJIFOIaTeTFHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOphle OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHUH U TIPOBEJICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHTaHHE Y OOyYalommxcsi yOeKIEHHOCTH B TyMaHUCTHYECKOH HAIpPaBICHHOCTH
XUMHH, €€ BaXXHOM poOJM B  PELIEHUH [NOOAIbHBIX NpoOJeM  palMOHAIBHOTO
MIPHUPOJIOTIONIF30BAHUS, TOTIOTHEHHSI SHEPTETUYECKUX PECYPCOB W COXPAHEHHS MPHPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpEKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3[I0OPOBBIO, a TAK)Ke MPHOOPETEHHUS OMBITA MCIIOJB30BAHMS MTOTYYCHHBIX 3HAHUH TSI IPHHSATHUS
I'PaMOTHBIX PEIICHHUI B CUTYAIHUAX, CBSA3aHHBIX C XUMUYCCKHMH SBICHUSMH.

B yue6HOM mane cpemHero oOmiero oOpa3oBaHus mMpeaMeT «XuMus» 0a30BOTO YPOBHs
BXOJIMT B COCTaB MPEeIMETHOH 00acTn «EcTecTBeHHO-HAYYHBIE TIPEAMETHI».

OOmiee ynciio 4acoB, OTBEACHHBIX IS M3YYEHHS] XUMUHM, Ha 0a30BOM YPOBHE CPEIHETO
obiero obpasoBanusi, cocrapisier 68 4acos: B 10 kmacce — 34 yaca (1 wac B Hexmenmio), B 11
kiacce — 34 vaca (1 4ac B Henelno).



COJAEP)KAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBBI OPraHUYeCKONH XUMHUH

[Ipeamer opraHn4eckod XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYECHHUE B IOJYYCHUH
HOBBIX BEIIECTB U MaTEepUAJIOB. TeopHs CTpOEHUs OpraHndecKkux coenuHenuii A. M. bytieposa,
e€ ocHOBHbIE MoJOXeHUs. CTpyKTypHble (GOpPMYJbl OpPraHMYECKHX BellecTB. [ omonorus,
n3oMepust. XUMHYECKas CBA3b B OPraHNYECKUX COCIMHEHUSX — OJIMHAPHBIE M KPATHBIE CBA3H.

[IpencraBnenne o  kinaccupukauuu — opraHuueckux  BemiectB.  HomeHkmartypa
OpraHMYeCKUX COeAMHCHHH (CHCTeMaTWdeckas) W TPUBHAJbHBIC HA3BaHUS BAKHEHIINX
IIPEICTABUTENEH KIACCOB OPTaHUYECKUX BEILECTB.

DKcrepuMEHTAIbHbIE METOJIbI M3YUEHUS BEIIECTB M WX MPEBpPALICHUI: 03HAKOMJICHHE C
oOpa3aMu OpraHM4ecKHX BEIIeCTB W MaTepualaMH Ha MX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYEeCKUX BEIIECTB, HAOJIOJIECHUE W OINHCAaHUE JIEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPraHUYECKHUX BEIIECTB MPH HarpeBaHuM (IUIaBJICHHEe, OOYIIIMBAaHUE U TOPEHUE).

Yraesoaopoasl

AJNKaHBI. COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psA. MeraH WM 3TaH — MNpocTeiime
NpPE/ICTABUTENIN aJIKAHOB. (PU3MYECKUE W XUMHYECKHE CBOMCTBA (peakiyy 3aMElICHHs |
rOpeHUs), HaXOXKACHHE B TIPUPO/IL, TIOTYICHUE U TIPUMCHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUM psif. DTUIIEH U MPOMUIIEH — IpocTeiine
NPEJCTABUTENIN AJKEHOB: (U3MYECKHE W XHMHUYECKHE CBOWcTBa (peakiMu THIPUPOBAHUS,
raJoreHUPOBaHUS, TUPATAIIMH, OKUCICHUS U MOJUMEPU3AIMHN), TIOTy4CHUE U IPUMCHEHHE.

Ankanguensl. OyramueH-1,3 u metminOyraaueH-1,3: cTpoeHne, BaKHEHIIHE XUMHUYECKUE
cBoiicTBa (peaknus momuMepusaiun). [loaydeHrne CHHTETUYECKOTO KayayKa U Pe3UHbI.

AJNKHHBI. COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTMYECKUH psan. AUeTuwieH -—
MIPOCTEHIINIA TPECTaBUTENDb AIKWHOB! COCTaB, CTpOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, FAJIOTCHUPOBAHUS, TUAPATAIIH, TOPCHHUS), TIOTyICHUE U TIPUMECHEHHE.

Apenbl. ben3on: cocraB, cTpoeHHe, (DU3MYECKHE U XHMHUYECKHE CBOWCTBa (peakuuu
raJOreHUPOBAaHUS] M HUTPOBAHHMS), MOJy4YCHHE W TpPUMEHEHHe. T01yon. cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmsa (peakyuu 2ano2eHupo8anus U HUMPOBAHUS), NOTYUeHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTMyeckas CBsI3b MEXKIy  YIJIEBOJIOPOJAMH,
MIPUHAJICKAIMMH K pa3InYHbIM KJIaccaM.

[IpupoaHble UCTOUHUKU YTIeBOAOPOJOB. [IpupoHbIil ra3 U NomyTHble HE(TAHBIE Ta3bl.
Hepte u e€ mpoucxoxnaenue. CnocoObl mnepepabOTKH HEPTH: NEPeroHka, KpPEeKUHT
(TEepMUYECKU, KAaTATUTHYSCKUI), THPosn3. [IpoayKThl iepepaboTku He(TH, UX MPUMEHEHUE B
MIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIN yrob ¥ NPOAYKTHI €ro NepepadboTKH.

DKcrepuMEHTAIbHbIE METOJIbl M3YUEHUS BEIIECTB M WX MPEBpPALICHUI: 03HAKOMJICHHE C
oOpa3lamu miacTMacc, KaydykoB M pe3uHbl, kojuiekuuu «Hedts» u «Yronb», MonenupoBaHue
MOJIEKYJI YIJIE€BOJAOPOJOB M TaJIOTE€HONPOU3BOAHBIX, MPOBEIECHNUE NPAKTHUYECKON pPaboThI:
MTOJTYy4E€HHUE ITUIICHA U U3YyYEHUE €r0 CBONCTB.

Pacuérurie 3amgaun.




Bblunciienuss 1Mo ypaBHCHHMIO XMMHYECKOW peakimu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIeCTBa WJIM MPOAYKTa PEAKIUU IO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO M3 UCXOHBIX BEIICCTB WM TPOYKTOB PEAKIHH).

Kucaopoacoaep:xammue oprannyeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHOJN W STaHOJ: CTpPOEHHUE, (U3NYecKue u
XUMHUYECKHE CBOWMCTBA (pEakii ¢ aKTHBHBIMU METAJIaMH, TAJIOTCHOBOJIOPOIaMH, TOPEHHE),
npuMeHeHue. BoaopoiHeie cBsI3u MeX Iy MOJIEKyJIaMH CIUPTOB. JlelicTBHE MeTaHoJa U dTaHoJa
Ha OpPraHU3M YeJIOBEKa.

MHoroaToMHble CHUPTHL. ODTUJICHIVIMKOIb W TJIULEPUH. CTPOEHME, (uzuueckue u
XUMHUYECKHE CBOWCTBA (B3aMMO/ICHCTBHE CO MICTOYHBIMU METAIIAMH, KAYeCTBCHHAS PEaKIUs Ha
MHOTOaTOMHBbIE CHUpPTHI). JleficTBUe Ha OpraHuM3M uYeloBeKa. [IpuMeHeHWe TIIUIepUHA U
STUJICHTJIUKOJISL.

®eHo: CTpoeHHE MOJEKysbl, (U3MUecKue W XUMHYECKHe CBOMCTBAa. TOKCHYHOCTh
dbenona. [Ilpumenenue gpenoa.

Anpnerunpl U kemownsli. DopManbAeryj, aueTalbJIeTU]. CTpOoeHHe, (QU3UYecKue u
XUMHUYECKHE CBOWCTBAa (peakiMd OKHCIICHHS W BOCCTAHOBJICHHUS, KAYCCTBEHHBIC DPEAKIMH),
MOJIy4YE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE MpeJiebHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasi KUCJIOTHI:
cTpoeHHe, (PU3MUYeCKUe M XMMUYECKHE CBOWCTBA (CBOMCTBA, OOIIME IS Kilacca KUCIIOT, PeaKius
srepuduKanmm), mNOdydeHHe u mnpuMeHeHue. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEICTAaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
HX MOIoIee IeHCTBHUE.

CrnoxHble 3pHUpbl Kak MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3QUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupoB. bruosiornaeckas posb )KUPOB.

VrieBobl: coCTaB, Kinaccudukalys yrieBoaoB (MOHO-, u- U Tomcaxapusl). [roko3a —
MPOCTEUIINI MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJbI, (PU3HUECKHEe M XUMHUYECKHE
cBoiictBa (B3ammoneiictBue ¢ ruapokcumom Meau(ll), okucieHMe aMMHAYHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHOBICHHME, OpOKEHHE TIIIOKO3bI), HAXOXICHHE B IMPHPOJIE,
pUMeHeHue, orosnoruueckas poib. Potocunte3. pykTo3a Kak U30MeEpP TITFOKO3bI.

Kpaxman u nemnono3a kak npupojaHble noiaumepbl. CTpoeHue kpaxmana M LEJUTH0I03bI.
dusnyeckre U XMMUYECKUE CBOMCTBA Kpaxmaia (THApPOJIn3, Ka4eCTBEHHAs PEAKIHsI C HOJIOM).

DKClepUMEHTANIbHbIE METOJbl M3YYEHHUs BELIECTB W HX IPEBpAllleHU: INpPOBEJEHUE,
HaOMOIeHNEe W OMNHCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB. TOPEHHWE CIHMPTOB, KaueCTBEHHBIE
peaKIuu OJHOATOMHBIX chupToB (oKucieHue 3Tanona okcugaoM Mmeau(ll)), MHOroaToMHBIX
ciiuptoB (B3ammojeiictBue rmnepuna ¢ ruapokcuaom Mmeau(ll)), ampnerumoB (okucieHue
aMMHuauHbIM pacTBopoM okcuzpa cepedpa(l) u ruapoxkcumom wmemu(ll), B3ammoneiicTBre
Kpaxmajia C HOJOM), IPOBEACHUE TMPAKTHUECKON pabOThI. CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérurie 3amgaun.

Bblunciienuss 1Mo ypaBHCHHMIO XMMHYECKOW peakimu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOTO BEIIeCTBa WJIM MPOAYKTa PEAKIUU IO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO M3 UCXOHBIX BEUICCTB WM TPOIYKTOB PEAKIHH).

A3oTCconepKalie OpraHu4eckie COeAMHEHUSI.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHudeckue coeauHeHus. Puznyeckue u
XAMHUYECKHE CBOMCTBA aMHHOKHUCIOT (HA mpuUMepe TJHMIKHA). bBHoJornveckoe 3HaYCHHE
aMuHOKHCIIOT. IlenTumel.



benku kak nmpupoaHbIE BBICOKOMOJEKYJISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTU4YHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa O€IKOB: TUAPOJN3, JEHATyparus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKU.

DKcrepuMEeHTaIbHbIE METOJIbl M3Yy4eHHs! BELIECTB M MX INpeBpallleHuid: HaOlrofeHue U
ONMCAHUE JEMOHCTPALMOHHBIX OTBITOB. JEHATypalus OeIKOB IpU HarpeBaHUH, LBETHBIC
peakiuu OeIKOB.

Bbicokomoieky isipHble coOeIHHEeHHSA

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHMI: MOHOMED, IOJIHMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJUMEpU3AINH, CpPeAHssT MoJieKynspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETMHEHHUH — NOJUMEepU3alius U MOJUKOHACHC AL

DKcrepuMEeHTAIbHbIE METOJIbl M3YUEHUs BEIIECTB M UX MPEBpPALICHUI: 03HAKOMJIEHHE C
oOpa3amMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanmzanus MeXnpeaMeTHBIX CBsI3€i NpU M3ydeHWHW opranmveckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSI Yepe3 HCIOJb30BaHUE KAaK OOLIMX €CTeCTBEHHO-HAyYHBIX IMOHATUH, Tak M
MOHATHH, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJENIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmmue ecTeCTBEHHO-HAYyYHBIC TOHSATHA. SBJICHHE, HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUsl, AaHaJIu3, CHHTE3, KiIaccupuKauus, TMEePUOJUYHOCTh, HAOIIOJEHHE, H3MEpEHHE,
AKCIEPUMEHT, MOJIETTUPOBAHHE.

®duszuka: MaTepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUIl YPOBEHBD,
BELIECTBO, TeN0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETUYMHBI U €AMHUILIBI
UX U3MEPEHUS.

buonorus: knerka, opranusM, Ouocdepa, oOMEH BelIeCTB B OpraHusMe, (POTOCHUHTES,
OMOJIOTMYECKU aKTUBHBIC BellecTBa (OCJIKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHepassl, TOpHbIE OPO/Ibl, OJI€3HbIE UCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHoNOrus: MUIIEBbIE MPOTYKThl, OCHOBBI PAllMOHATBHOTO MUTAHHUSI, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbBIE U KOCMETHUYECKUE MpernapaThl, MaTepHUasbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0CHOBbI XUMHMH

XUMHYECKUN dJeMeHT. AToM. Sapo aroma, H30TOMBL. OJIEKTPOHHAS 00OJOYKA.
DHepreTHYecKue YPOBHH, MOIYyPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- amemMenTh. OCOOCHHOCTH
pacnpezeneHus: 3JeKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[Tepuonnueckuit 3akoH u Ilepmogmyeckass cucrema xumuyeckux s3nemeHtoB I, .
MenneneeBa. CBsi3b mnepuoauyeckoro 3akoHa U [leproguueckoll CHCTEMBl XHMHYECKUX
anemenToB JI. Y. MenzaeneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyHIaM M rnepuojiaM. 3HadeHHe NePHOINUECKOT0 3aKOHA B Pa3BUTHU HAYKH.

CtpoeHue BellecTBa. XHMHYECKas CBsA3b. BHAbI XUMHUYECKOW CBSI3U (KOBaJCHTHAs
HETMOJISIPHAsT W TOJISIpHAsl, MOHHAs, MeTauinveckas). MeXaHu3Mbl 00pa3oBaHMs KOBaJICHTHOM



XUMHUUYECKON CBs3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomopomHas cBsi3b. BaneHTHOCTS.
DnexTpooTpulaTeNbHOCTh. CTeneHb OKUCIeHUs. VIOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOEHMsI. 3aKOH MOCTOSHCTBA COCTaBa
BelIeCTBA. THIMbI KPUCTAJUIMYECKUX PEIMIETOK. 3aBHUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTaJUIMYECKOW PEHIETKH.

[TonsaTHe 0 gucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOWIHBIE pacTBOPBL. MaccoBas 1oJist
BEIL[ECTBA B PACTBOPE.

Knaccudpukanuss Heopranmdeckux coenumHeHud. HomeHknarypa HeopraHM4ecKHX
BelleCTB. ['eHeTnueckas CBsI3b HEOPraHWYECKHMX BELIECTB, INMPUHAMICKANIMX K Pa3IMYHBIM
KJIaCCaM.

Xumuueckass peaknus. Kiaccuduxanuss XMMHUYECKUX pEAaKIM B HEOpraHUYecKoW u
OpraHMYEeCKON XUMUH. 3aKOH COXPaHEHMsI MaCcChl BELIECTB, 3aKOH COXPaHEHUsI U MPEBPAICHUS
SHEPrUM NPU XUMUYECKUX PEaKIUsX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMble peakLuu.
Xumuueckoe paBHoBecHe. DakTOpbl, BIMAIOMHAE HAa COCTOSHUE XMMHUYECKOTO PAaBHOBECHS.
[Tpunnnn Jle arense.

OnektponuTrdeckas aucconuanus. CumpHble W cinadbie AMeKTpoduThl. Cpena BOJHBIX
PacTBOPOB BELIECTB: KHUCIIAsl, HEUTPAJIbHAS, IIEJTOYHA.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKCrepUMEHTAIbHbIE METOJAbl M3y4YEHHs! BEIIECTB W UX MPEBpPAILEHUI: JEMOHCTpauus
tabmui «llepuommyeckas cucrema xumudeckux snaemeHToB J[. M. MenpaeneeBa», m3yueHue
MoJenell KpPUCTAJUIMUECKUX pemETOK, HaOMIOJAEHHEe M ONUCAaHUE JEMOHCTPAlMOHHBIX H
7a00paTOPHBIX OMBITOB (pa3ioKeHHe MEePOKCHAa BOJIOPOJAa B TMPHCYTCTBHM KaTaau3aTopa,
OIpENIETICHUE CpeIbl PACTBOPOB BEIIECTB C MOMOLIBI0 YHHUBEPCAIBHOIO MHJIMKATOpA, PEAKIUU
HOHHOTO OOMEHA), MPOBEICHHE MPAKTUYECKOW paboThl «BiusHHE pa3nu4yHbIX (PAKTOPOB Ha
CKOpPOCTbh XUMHYECKON PEAKIIUN».

Pacuérurie 3amgaun.

PacuéTel o ypaBHEHUSAM XUMHUYECKHUX PEAKIUIN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIL30BAHNUEM TIOHATHUS «MACCOBasi A0S BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnsl. Ilonmoxxenne HemerauioB B Ilepuonmueckoin cucreMe XMMHYECKUX
anemeHToB JI. M. MenneneeBa u 0OCOOCHHOCTH CTpoeHHsI aTOMOB. Du3MyecKue CBOWMCTBa
HEMETAJUIOB. AJUTOTPOITUS HEMETAIUIOB (Ha ImpuMepe Kucioposa, cepbl, hocdopa u yrineposa).

XUMHUECKUE CBOMCTBA BAXKHEHWIIMX HEMETAUIOB (rajJoreHoB, cephl, a30Ta, ¢ocdopa,
yIJIepo/ia U KpeMHHS) U UX coeuHeHHH (OKCHIIOB, KUCIOPOACOIEPKALIAX KUCIOT, BOJIOPOIHBIX
COC/IMHCHUH).

[IprMeHeHre Ba)KHENIINX HEMETAIUIOB U X COEIMHEHHUH.

Meramsl. [lonoxenne meramios B [leprnogudeckoil cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obmiue
¢uznueckue cpoiicTBa MeTayioB. CIulaBbl METAIIOB. DJIEKTPOXUMMUYECKUN Psiji HaNPSHKEHUM
METaJUIOB.

XUMHUYECKHE CBOWCTBA BaKHEUINMX METAIIOB (HATpWil, KalWi, KalbllUi, MarHui,
QIIOMUHUH, [IUHK, XPOM, XKeJIe30, MEJ/Ib) M UX COCTMHEHUIA.

OO1ue cnocoObl MoMydYeHus MeTaioB. [IpuMeHeHe MeTauioB B ObITY U TEXHHKE.

DKClepUMEHTAIbHbIE METOJbl H3YYEHHs BEIIeCTB M HX NPEBpALICHUI: H3ydeHHE
KoJuleKuMu «MeTauibl U CIUIaBbl», OOpa3lOB HEMETAIOB, PEIIEHHE AKCIEPUMEHTAIbHbBIX



3aja4, HaONIOJlEHUE M  ONHCAaHUE JEMOHCTPAlMOHHBIX U  JaOOpaTOPHBIX  OIBITOB
(B3auMozelicTBUE TUAPOKCUIA ATIOMHHHUS C PAacTBOPAMU KUCJIOT M IIeJoueld, KaueCTBEHHBIE
pEaKIuK Ha KATHOHBI METAJLIOB).

Pacuérurie 3amgaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce Wik 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUHM BEIICCTB, Pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B o0ecrieueHnn SKOJIOTHIECKOHM, SHEPTeTUUECKON M TTUIIIEBON O€30MacCHOCTH,
pa3BUTUU MeAWIUHBL. [loHATHE O HAydHBIX METOJaX ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuuii.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX POMBIIIJICHHOTO TOJYyYeHUS
BOKHEHUIIIMX BEIIECTB.

YenoBek B MHUpPE BEUIECTB M MaTEpUAlOB. BaXKHEHIINE CTPOUTENbHbIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KepaMHKa, MaTepuabl sl 3JIEKTPOHUKH,
HaHOMaTepHalbl, OpPraHUIECKUE U MUHEPATbHBIC YI0OPCHUSI.

XuMHUs M 300pOBbE YENOBEKAa: MpaBUjla HCIOJIb30BAaHUS JIEKAPCTBEHHBIX MpPENaparos,
npaBuiia 0€30MacHOTO UCTOIb30BaHUS MPEnapaToB OBITOBOM XMMUHU B TIOBCEIHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peanu3zanus MeXNpeaAMETHBIX CBSA3€H MPU U3YYEHUH OOIIEel U HeOpraHMYeCKOH XUMUU B
11 xmacce OCYHIECTBIISIETCS Y€pe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK W TMOHITHH, SBISIONINXCS CUCTEMHBIMU I OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
[UKJTA.

OO1ue ecTecTBEHHO-HAYYHbIE IIOHSTHSA. HaydHbI (akT, TUIOTE3a, 3aKOH, Teopus,
aHaJM3,  CHUHTE3,  KJlacCUpUKauus,  MEepUOAUYHOCTb,  HAONIOAEHHE,  SKCIIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNUE, SIBICHHUE.

®dusuka: Marepus, dHEprus, Mmacca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
pPaZvo0aKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKH YpPOBEHb, BEIIECTBO, TelI0, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBA, (PM3UUECKHE BETUIUHBI U €AMHUIIBI UX U3MEPEHHUS, CKOPOCTh.

buonorus: kierka, opraHusM, JKOcCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

I'eorpadus: MuHepasbl, TOpHbIE IOPO/Ibl, OJIE3HbIE UCKOMAEMBbIE, TOTINBO, PECYPCHI.

Texnomorus: XUMUYECKas MIPOMBIIIJIEHHOCTD, MeTaJlTyprus, IIPOU3BOJACTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SCTBEHHOE IPOU3BO/ICTBO, nuIieBas
MPOMBINIIICHHOCTh, (papMaleBTUYECKass MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaliOB, 3JIEKTPOHHAs MPOMBIIIJIEHHOCTb,
HaHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOTPAMMBI 110 XVMMHUMU HA
BA30BOM YPOBHE CPEJITHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yiabTaTaM OCBOCHHS OOYYarOIIMMUCS
porpaMM CpefHero oO0Iiero o0pa3oBaHus (JMYHOCTHBIM, METANPEJAMETHBIM M MPEIMETHBIM).
HayuyHo-Meronnyeckoil OCHOBOM i pa3pabOTKM IUIAHMPYEMBIX pPE3YJIbTaTOB OCBOCHMS
MporpamMM CPeIHETo O0IIero 00pa30BaHMsI SIBISETCS CUCTEMHO-IEITEIbHOCTHBIN IMOIXO0.

B cooTBeTcTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpPE JUYHOCTHBIX
pe3yabTaTOB OCBOEGHMSA TNpeaMeTa «XHMHUS» Ha YPOBHE CpeaHero ooOumero obpa3zoBaHUS
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIOINE!

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKOW TPAXKTAHCKON HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4ue MOTHUBALIMU K 00Y4EHUIO;

L[€JIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUECKUX TpaJAuLui 6a30BON HAYKU XUMUH,

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATHCA B CBOEU NIEATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMH, MPUCYLIIMMHU LEJIOCTHOM CHCTEME XHUMHUYECKOTO
o0pazoBaHus;

HaJM4ue TMPAaBOCO3HAHMSI HKOJIOTUYECKOM KyIbTypbl W CIOCOOHOCTH CTaBUTh LETU U
CTPOWTH KU3HCHHBIE TIJIAHBI.

JInuHOCTHBIE pE3y/ibTaThl OCBOEHHUS IMpeaMera «XHUMHUS» JOCTUTAIOTCS B €IMHCTBE
yueOHOM ¥ BOCHUTATENbHON JAEATEIbHOCTH B COOTBETCTBUHM C€ TYMAaHMCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMM M HJ€ajJaMH POCCUICKOTO
IpaXXIaHCKOro 0O0IlecTBa, MPUHIATHIMU B OOILIECTBE HOpPMaMU M MpaBUIaMH TOBEJEHUS,
CHOCOOCTBYIOUIMMH IpOLieccaM CaMOINO3HAaHMsI, CAMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00Y4arOIIHUXCSl.

JIMgHOCTHBIE PE3y/IbTAaThl OCBOCHUS MpeaMeTa «XHUMHUSI» OTPaXarT CPOPMHUPOBAHHOCTH
OMbITa TIO3HABATEJIBHOM M TMPAKTUYECKON JAEATeNbHOCTH OOy4aroluxcs [0 pealu3aluu
MIPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YHUCJIE B YaCTH!

1) rpaskIaHCKOr0 BOCIIMTAHMS

OCO3HAHHUS 00YYalOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH, YBaXKE€HUS K
3aKOHY U MPABOTIOPSAKY;

MPE/ICTaBICHHUS] O COLMAIbHBIX HOPMax W MpaBHJIaX MEXJINYHOCTHBIX OTHOILIEHUH B
KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW AEATEIbHOCTHU MPHU CO3JAaHUM y4EOHBIX MPOEKTOB,
pelreHnn y4eOHBIX U TO3HABATEIbHBIX 337124, BBITIOJTHEHUN XUMHUYECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH MIOHUMATh U TPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHUKY U apTYMEHTBHI APYTHX
IIPYU aHAJIU3€ Pa3IMYHbIX BUJIOB YU4EOHOH AEATEIBbHOCTH,;

2) NaTPHOTHYECKOT0 BOCTIHTAHUSI:

[IEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAyYHOMY HACJIEAMIO OTE€YECTBEHHOM
XUMHH;

YBa)XEHUSI K TPOILIECCY TBOpPUECTBA B 00JAcCTU TEOPUM U MPAKTUUECKOTO HPHUMEHEHUs
XUMHH, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAyKH €CTh PE3yJbTaT JJIMTENbHBIX HaOII0JCHUI,
KPOIIOTIIUBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYAA YIEHBIX U TIPAKTHKOB,;



WHTEpeca ¥ T03HABATCIIBHBIX MOTHBOB B IIOJIYdCHHH W TIOCICAYIOIIEM aHAJIA3e
WH(OPMAIIAN O MTePEIOBBIX JOCTHKCHHUSIX COBPEMEHHONW OTCUSCTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCITUTAHMA:

HPABCTBEHHOTO CO3HAHMS, STUICCKOTO TTOBE/ICHNUS;

CIIOCOOHOCTH OIICHHBATh CHUTYAIlMH, CBS3aHHBIE C XUMHUYCCKUMH SBIICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYICh HAa MOPATHHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH,

TOTOBHOCTH OIICHWBAaTh CBOE IOBEJCHHWE W TIOCTYIIKHM CBOWX TOBApHINECH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHWE TIOCJICICTBUI ATHX IMOCTYITKOB;

4) popMHupoOBaHHUS KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs TIEHHOCTEH 370pOBOTO W 0€30macHOro o00pas3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3UIECKOMY M IICHXHYECKOMY 3I0POBBIO;

coOoIeHrss MpaBmwi O€30MacHOr0 OOpalleHHs C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOU JICATEIIBHOCTH;

MOHWMAHWS IEHHOCTH TIPaBWJI WHAWBHIYAJLHOTO M KOJUICKTHBHOTO O€30ITaCHOTO
MTOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHMS TOCICACTBUI W HEMPHUATHS BPECAHBIX MPHUBBIYEK (YMOTPEOICHHS aJIKOTOJIS,
HApKOTUKOB, KypeHHUsl);

5) Tpy/10BOT0 BOCTIMTAHUS .

KOMMYHHKAaTHBHOW KOMITETEHTHOCTH B  y4eOHO-HCCIICIOBATCILCKON  JCSTEIHLHOCTH,
OOIIECTBCHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUIAX JICATEIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUH NPAKTHYSCKUX 3a7a4 COIHUATBHOU
HaMpaBJIeHHOCTH (B paMKax CBOErO KJiacca, IIKOJIbI);

WHTEpeca K MPaKTUICCKOMY W3YYCHHUIO MPOQECCHi pPa3IudHOTO Poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TIPESIMETHBIX 3HAHUH 110 XUMUH,

YBaKCHHSI K TPYTy, JIOISIM TPYya M pe3y/IbTaTaM TPYIOBOH JEATEIHbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIBHOW TPACKTOPUU OOpa3oBaHU,
Oyaymiei mpodeccuu M pearn3auid COOCTBEHHBIX KU3HCHHBIX IJIAHOB C YYETOM JTMIHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

IKOJIOTHYECKH IIeJIeCO00Pa3HOTO OTHOMICHHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
KU3HH Ha 3eMIie;

MMOHWMAHWMSI TII00ATEHOTO XapakTepa YKOJIOTHYCCKHAX MPOOJIEM, BIMSHUS 3KOHOMUYECKHIX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

OCO3HAHHUS HEOOXOMMOCTH HCITOJIb30BAHMS JOCTHKCHHH XUMHH JJI1 PEIICHHS BOIIPOCOB
PaIMOHATILHOTO MTPUPOIOTIONE30BAHNS;

AKTUBHOTO HEMPHUATHS ISHCTBUH, MPHHOCSIINX BpEJ OKPYXKAIOIIeH MPHPOJIHON cpere,
YMEHHS MPOTHO3UPOBATh HEOIATONMPHUATHBIC KOJOTHUSCKHE TOCICACTBHS MPEIPUHUMAESMBIX
JNENCTBHUM U IPENOTBPAILLATH UX;

HAIAYUS PA3BUTOTO DSKOJOTHYSCKOTO MBIIUICHHUS, 3KOJOTHYSCKOW KYJIbTYPBI, OTBITA
JCSTETLHOCTH  KOJIOTUYCCKOW  HAIPABJICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCS HWMH B
MMO3HABATEIPHON, KOMMYHUKATUBHOHN U CONMATIBHON MTPAKTUKE, CIOCOOHOCTH M YMCHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTUH XeMOopoOuH;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA

C(OPMHUPOBAHHOCTH  MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKU M OOIIECTBEHHOW MPAKTHKH;



MOHUMaHMs CHeNU(pUKA XUMUU Kak Haykd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
paIMOHaIbHOTO HAYYHOT'O MBILUIEHHUS, CO3JaHUH LEIOCTHOTO NMPEACTaBIECHUs 00 OKpYyXKarolleM
MHUpE KaKk O €JUHCTBE MPHUPOJAbI U YeJOBEKa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHny TpoobieM COXpaHEHUs IPUPOJTHOTO PaBHOBECHS;

yOeXXIEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JJII COBPEMEHHOW IMBUIIM3AIMH. B €6
I'YMaHUCTHYECKON HAIIPaBIEHHOCTH U BaKHOM pOJIM B CO3/1aHUU HOBOM 0a3bl MaTepuaIbHOI
KYJIbTYpbI, pELIEHUH INI00abHBIX MPOo0JIeM YCTONYHMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOMH,
SHEPreTUYeCKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecrevyeHnr YCIOBUH YCHEIIHOTO TPyJaa U AKOJIOTUYECKH KOM(OPTHOM KU3HU Ka)XJI0TO 4YJIeHa
oOmiecTBa;

€CTECTBEHHO-HAyYHOH TIpaMOTHOCTH: TMOHHUMAHMsI CYIIHOCTH METOJIOB IIO3HAHMS,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJb30BaTh MOJIydaeMble 3HAHUS IS
aHaJin3a M OOBACHEHUS SIBICHHMH OKpYXAIOIIEro MUpa U MPOUCXOIANIMX B HEM H3MEHEHHH,
YMEHHUsI J1e71aTh 000CHOBAHHbBIE 3aKJIIOUEHUSI HA OCHOBE HaY4YHbIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB,;

CHOCOOHOCTH CaMOCTOSITEIILHO UCTIONIb30BATh XUMUYECKHE 3HAHUS Ul pelIeHUs TPoOIeM
B PEAJIbHBIX KU3HEHHBIX CUTYALIMSIX;

MHTEpeca K TO3HAHUIO U MCCIIEIOBATEIbCKOMN AESITENIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa3oOBaHUIO, K
aKTUBHOMY TIOJIyUEHHIO HOBBIX 3HAHMM 10 XUMUU B COOTBETCTBUHM C JKU3HEHHBIMU
MOTPEOHOCTSAMH;

uHTEpeca K OCOOEHHOCTSM Tpylda B pa3iIuyHbIX chepax mnpodeccHoHaIbHON
NEeSITETbHOCTH.

METAINPEAMETHBIE PE3YJIBTATbBI

MertanpeaMeTHble pe3yabTaThl OCBOCHHSA Yy4eOHOro mnpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero oopa3oBaHMs BKIIOYAIOT:

3HAYMMbIE IS (OPMHPOBAHUS MHUPOBO33PEHUSI OOYJAIOIIUXCS MEXKTUCIHUIUTHHAPHBIE
(MeXMpeaMeTHbIC) 0OIIeHAYIHbIC MOHSATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOM KapTUHBI MUPA
U crieluuKy METOJ0B MO3HAHHS, UCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTrepus, BEIIECTBO,
SHEPTHs, SBJICHHUE, MpOIecC, CUCTeMa, HAY4YHBIH (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTB,
3aKOH, TEOpHs, UCCIIeJOBaHIe, HAOIIOICHHE, 3MEPEHHEe, SKCIIEPUMEHT U IPYTHUe);

YHUBEpCalibHbIe  ydeOHble  jeiictBusi  (MO3HABATEINbHBIE, KOMMYHHUKATHUBHBIE,
perynsaTuBHbIe), oOecmneunBaromue (GopmupoBaHHe (YHKIHMOHAIBHONH TPAMOTHOCTH |
COLMABHOW KOMITETEHITNH 00yJaroIuxcs,

CHOCOOHOCTh ~ OOy4aromMXCsS  UCIOJIb30BaThb  OCBOEHHBIE  MEXKJAUCHUIUIMHAPHBIE,
MHUPOBO33pPCHUYECKHE 3HAHHWS W YHHBEpPCAJIbHBIC y4eOHBIC IEHCTBHS B TIO3HABATEIHHOW U
COIIMAIbHOW MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJICHHE YHHBEPCAIBHBIMU Y4COHBIMH
MO03HABATEIHHBIMHA, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSIMH.

OgiajieHne YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH ICHCTBUSIMM:

1) 6a3oBble JIOrHYeCKHeE TeliCTBUS:

CaMOCTOSTENILHO (POPMYyIHpPOBaTh ¥ AaKTYyaJH3UpOBaTh TNPOOIEMy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIpEeNeNIATh TENN JACATEIILHOCTH, 3a/aBas MapaMeTpbl W KPUTEPHH WX JOCTH)KCHUS,
COOTHOCHTB PE3YJIbTAThI IEATEIFHOCTH C IOCTABICHHBIMU IIEJISIMH;



UCIIOJIb30BAaTh TNPU OCBOEHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBILIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKK TMOHSATHM M yCTaHaBIMBaTh MX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME OHATHS ISl 0OBSCHEHUS OTIENbHBIX (DaKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHHU JUISI KJIaCCU(UKALIMU BEIIECTB U XMMHUECKUX PEaKLni;

YCTaHABJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY N3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE paccyxaeHus (MHIAYKTHBHBIC, [EIyKTUBHbBIC, II0 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PacCMaTpPUBAEMbIX SBIICHUAX, (POPMYIHpPOBaATh
BBIBOJIbI U 3aKJIIOUEHUS,

NPUMEHSTh B MPOIIECCE MO3HAHKS, UCIOIb3yeMbIe B XUMUH CHMBOJIMYECKHE (3HAKOBBIC)
MO/IeITH, IPE0OPa30BhIBATH MOJICIIbHBIC MTPECTABICHHUS — XUMUYECKHIA 3HAK (CHMBOJI) SJIEMEHTA,
XxuMHuueckas ¢GopMysa, YypaBHEHHE XUMHUYECKOM peakuud — TMpH pPElIeHUH Y4eOHbBIX
MO3HABATENbHBIX U NMPAKTUYECKUX 3a/lad, MPUMEHSATh Ha3BaHHbIE MOJEIbHBIE MPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKIUi.

2) 6a30BbIe HCCJIETOBATEIbCKHE IEHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHMSI BEIIECTB U XUMUYECKUX PEaKLINi;

dbopMynupoBaTh LEAM M 3aJadd  HMCCIEAOBAaHUS, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJTUPOBAHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 (HOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)K/ICHUMH;

BJIaJIETh HAaBBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YYEHHUYECKUX
SKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMS HAOIIOAATH 32 XOJOM IPOIIECcca, CaMOCTOSTENbHO
MIPOrHO3UPOBATh €ro pe3yabTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOJAbI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH Pe3yJbTaTOB HCCIEI0BAaHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJIETAHHON
pabore;

MpuOOpeTaTh OMBIT YYCHHUYECKON HCCIEAOBATENBCKON M TPOEKTHOW JeATEIHHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHCKY METOJIOB pELICHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOO0B MMO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPHEHTHPOBATbCS B PA3IMYHBIX HCTOYHHMKAX wuHGMopManuu (HAy4HO-TIOMYJIsIpHAs
JauTepaTypa XMMHYECKOTO COJEpXaHWs, CHOpaBOYHbIe MocoOus, pecypcsl MHTepHeTta),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Ppa3MYHBIX BUAOB U (OPM MpEACTABIEHUS, KPUTHUYECKU
OILICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHATH pa3IUYHble METOAbI IpPU IMOHCKE M O0TOOpe
nH(pOopMauK, HeOOXOAMMOM ISl BBITIOTHEHUSI YUeOHBIX 3a/1a4 ONIPENCAEHHOTO THTIA,

MpHOOpPETaTh OMBIT WCIOJIb30BaHUA MH(GOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTHMAIBHYIO (GOpPMY TMpecTaBiieHus] HHPOpPMAIK (CXEMBI,
rpaduKu, IMarpaMmbl, TaOIHIBI, PUCYHKH U JPYTHE);

UCIOJIb30BAaTh HAy4yHbIH $3bIK B KauyeCTBE CpEACTBA IMpH paboTe ¢ XUMHYECKOH
uHpOpMaIMeH: NPUMEHATh MEKIpeAMEeTHbIe ((pHU3MUecKHe W MaTeMaTH4YeCKHE) 3HAKH W
CUMBOJIbI, (popMyIibl, a00peBUaTyphl, HOMEHKIATYDY;

MCII0JIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH.

OBnageHHne YHMBePCAJbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMON TeMbl B XOJ€ JUanora W/uin AUCKYCCUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BBIMOJHEHUS
MpEeUI0KEHHOM 3a7a4H;



BBICTYIIaTh C Ipe3eHTAlel pe3yibTaToB IO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IPU BBIMNOJIHEHUH XUMHUYECKOIO
AKCIEPUMEHTA, MPaKTUYECKOW pabOThl IO HCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoekTa M (OPMYIUPOBATh BBIBOJBI MO pe3yabTaTaM MPOBEAEHHBIX
HCCIe0BaHUM MyTEM COTJIACOBAHUS TIO3UITUI B XO€ OOCYKIEHUS U 0OMEHA MHEHUSMH.

OBiajeHHe YHMBEPCAJIbLHBIMHU PeryJsiTHBHBIMH JeHCTBUSIMHU

CaMOCTOSITENIbHO IUJIAHUPOBATh U OCYILECTBISATH CBOIO IMO3HABATENIbHYIO JIE€ATEIBHOCTD,
ompenenss e€ el U 3aJaud, KOHTPOJIHPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
IpeiaraeMblii adropuT™M JAEUCTBUN NPU BBITIOJHEHUH Y4EOHBIX M HMCCIEI0BaTENbCKUX 3a]1ad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIOCOO UX PElIeHUs C yYETOM MOJYyYEHHs] HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILECTBJISITh CAMOKOHTPOJb CBOEH JESITEIbHOCTM Ha OCHOBE caMoaHaliu3a |
CaMOOLEHKH.

INPEJIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndecKas XUMUs» OTPAKaIoT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUN O XHUMHYECKOM COCTaBIAIONMIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHPA, POJU XWMHH B TO3HAHHWM SIBJICHHH TMPUPOIBI, B (OPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPHl JUYHOCTH, €€ (PYHKIIMOHAIHHOW TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHUsT TPAKTUYECKUX 3a7a4 M HSKOJOTHYECKH OOOCHOBAaHHOTO OTHONIICHHS K CBOEMY
3J10pOBBIO U PUPOJHOM CpEE;

BJIAICHUE CHUCTEMOW XWMHWYECKUX 3HAHHH, KOTOpas BKIIOYAET. OCHOBOIOJIArarolnue
MOHATHS (XUMUYECKUH SJIEMEHT, aToM, 3JCKTPOHHAs 000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCT, XHMHUYECKast CBs3b, CTPyKTypHas Qopmyna (pa3sépHyras u
COKpami€HHas), MOJb, MOJSIpHAs Macca, MOJIIPHBI OO0BEM, YIUIEPOIHBIH  CKEJET,
(yHKIMOHANIBHAS TPYINA, PaauKai, W30MEpHs, M30MEpPHI, TOMOJOTHYECKHH psijl, TOMOJOTH,
YTJIEBOJIOPOIBI, KUCIOPO U a30TCOJAEPIKAIINE COCAUHEHHS, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYIISIPHBIC COSIMHEHN); TEOPHUH M 3aKOHBI (TCOPHSI CTPOCHHS OPTraHUYCCKUX
BemectB A. M. DbBytnepoBa, 3akOH COXpaHCHHsS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH; MHUPOBO33PEHUECKHE 3HAHUS, JIEKAllde B OCHOBE TOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBIICHUM, (haKTOJOTUUECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUU U 0€30MMaCHOM HCITOJIh30BAHUN BAKHEHUIITUX OPTAaHMYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JEATEIHPHOCTH YEJI0BEKa,

c(hOopMUPOBAHHOCTh YMEHUH BBISIBIISATH XapaKTEPHBIC MTPU3HAKH TMOHSITHM, YCTAaHABIUBATH
WX B3aMMOCBS3b, HCTIOJIB30BaTh COOTBETCTBYIONIME MTOHATHS MPU OMTUCAHUHU COCTaBa, CTPOCHUS U
MPEBPAIICHUNA OPTAHUYECKUX COEIUHEHHI,

c(hOpPMUPOBAHHOCTh YMEHHMM HCIOJH30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (HOPMYIT OPraHUIEeCKUX BEIIECTB
W ypaBHEHUW XMMHUYECKHX PEAKIUH, U3rOTAaBIMBATh MOJECIH MOJIEKYJI OpPTraHWYECKHUX BEIIECTB
JUTSI ULTIOCTPAITAN UX XUMHYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMUPOBAHHOCTh YMEHHUI YCTAaHABIMBATH NMPUHAIC)KHOCTh M3YUCHHBIX OPTraHUYECKUX
BEIIECTB 10 WX COCTaBy M CTPOCHUIO K OTMPEAeIEHHOMY KJIAcCy/TPYIIe COCIUHECHHUM
(yrineBomoponbl, KHCIOPOJ H  a30TCOJACpXkAIINe COCAMHEHUS, BBICOKOMOJICKYJISIPHBIC



COEJMHEHUs), JaBaTh UM Ha3BaHHs MO cuctemarndeckoii Homenkiaarype (IUPAC), a rtakxxke
MPHUBOANWTH TPHBHAJIBHBIC HA3BAHUS OTCIIBHBIX OPraHUYECKHX BEINECTB (ITHJICH, MPOIHUIIEH,
aleTWICH, ASTWICHTJUKOb, TIHUIEpUH, ¢GeHon, GopMalbIeru], aneTaabIeTHl, MypaBbHUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KHCIIOTAa, CTEApUHOBAs KHUCIIOTa, TIIFOKO3a, (PpyKTO3a,
Kpaxmall, [eJUTI0I03a, TIUIIHH);

c(hOpMUPOBAHHOCTh YMEHHS OIPEACIATh BUIbI XUMHYECKOW CBSI3M B OPraHHMYECKHX
coeIMHEeHUAX (OIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHS TMPUMEHSTH IOJIOKEHUS TEOPUU CTPOCHUS OPTaHUYECKHX
BemectB A. M. BytiepoBa myiss 0ObSICHEHHsI 3aBUCMMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUSI; 3aKOH COXpPAaHEHUST MaCChI BEIIECTB,;

chOpMUPOBAHHOCTh yMEHHM XapaKTEepPU30BaTh COCTaB, CTpoeHUEe, (U3HUYECKHEe U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENIECH Pa3IMUHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTaH, 9TaH, OSTWJICH, NPOINWICH, ameTwieH, OyrammeH-1,3, merwiOyraamen-1,3, OeH3o0n,
METaHOJI, 3TAHOJI, THJICHTJIUKOJb, TJIMICPHH, (EHOJ, alleTalabJACeTH, MypaBbUHAS U YKCyCHAas
KHCJIOTBI, TJOKO3a, KpaxMal, MeJUI0I03a, aMHHOYKCYCHass KHCIO0Ta), HJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJy HUMHU YPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHH C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (popMyI;

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKUA YTIEBOJOPOIHOTO CHIPHS
(He(dTh, MPHUPOAHBIA Ta3, Yrojib), CHOCOOBI MX MEepepabOTKM M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB MEPEpabOTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOIUTH BBIYUCICHUS 1O XUMHYECKUM YpPaBHEHHSIM
(Maccel, 00b€Ma, KOJIMYECTBA HMCXOAHOTO BEIIECTBA WM MPOJYKTa PEAKIIMU IO W3BECTHBIM
Macce, 00bEMyY, KOJIMIECTBY OJHOTO U3 UCXOHBIX BEMIECTB WM MIPOJAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHHI BIAJCTh CUCTEMOW 3HAHHMI 00 OCHOBHBIX METOJaX HAYYHOTO
MMO3HAHUS, WCIOJb3yeMbIX B XHMHH TIPH M3yYCHWHU BEHIECTB M XHMHUYECKUX SIBJICHUH
(HabmoficHUe, W3MEpPEHHE, OKCIEPUMEHT, MOJCIMUPOBAHNE), HCIOIb30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS TSI PUHSITHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIIECTBAMHU U WX MPUMCHECHHEM,

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIaTh TIPaBUjIa MOJIB30BAHUS XUMHYECKOW MOCYIOW U
mabopaTOPHBIM 00OPYIOBAHHEM, a TAKXKE MPaBHUiIa 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMHYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMOJTHATh XUMHUYECKUNU DSKCIIEPUMEHT
(TpeBpaleHnsi OpraHUYECKUX BEIIECTB MPH HAarpEBaHUH, TIOJYYCHHE ITHIICHA M U3yYEHHUE €ro
CBOWCTB, KAueCTBCHHBIC PEAKIIMM OPraHUYECKUX BEIIECTB, JeHATypalus OClIKOB TMpH
HArpeBaHWH, I[BETHBIC PEAKIMKU OCIKOB) B COOTBETCTBHMH C MPaBUIaMHU TEXHHKH 0€30TMaCHOCTH
MpU OOpAIllEHUH C BEIIECTBAMHU U JTA0OPATOPHBIM O0OOPYIOBAaHUEM, MPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO HKCIIEpUMEHTa B (OpPME 3aluCH YpaBHEHUW COOTBETCTBYIOIIMX PEAKIUNA |
(hopMyIpPOBaTh BBHIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAJIM3UPOBATh XUMUUYECKYI0 HWH(OpManuio,
MOJTy4aeMyt0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi HHpopManu, UHTEpHET U APYTruX);

c(hOpMHUPOBAHHOCTh YMEHHH COOJIOaTh TpaBWIa SKOJOTUYECKH I1€J1ecO00pa3HOro
MOBEJICHNUS B OBITY M TPYJAOBOW MNEATEIHHOCTH B IEJAX COXPAaHEHUS CBOETO 3I0POBbS M
OKpYXaloIel MPUPOTHON Cpebl, 0CO3HABATh OMACHOCThH BO3JCHCTBUSA Ha >KHBBIE OPTaHU3MBI
OTNpeNIeIEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMas cmbich mokasarens [IJIK, mosicuaTte Ha
puMepax CrocoObl YMEHBIICHUsI M TIPEIOTBPAIICHUSI X BPEIHOTO BO3JICUCTBHS HAa OPraHU3M
YEJIOBEKa,;



Ui 0Oy4arouMXcs C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBbS: YMEHHUE NPUMEHSTH
3HaHMSI 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BELIECTB U XMMHUECKUX SIBICHUIA;

JUISL CAENBIX W CIA0OBUASAIIMX OOYYaIOIMUXCSA: YMEHHE HCIOJIb30BaTh peiabedHO-
TOYEUHYIO cucteMy obo3Hauenuit JI. bpaitns ans 3anucu xuMuyeckux Gopmyil.

11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOCHUS Kypca «OOmas W HeopraHuyeckas XAMHSI»
OTpaxaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN: O XUMUYECKOW COCTABIISIIOIIENH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHHH TMPUPOIBI, B (POPMUPOBAHUHU
MBIIIJICHUS] U KYJIbTYpPhl JIMYHOCTH, €€ (YyHKIUMOHAIBHOW TI'PAaMOTHOCTH, HEOOXOIUMOW st
pelieHns MpPAaKTHYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3J10pOBBIO U PUPOJHOM CpEE;

BJIAICHUE CHUCTEMOM XWMHWYECKUX 3HAHHH, KOTOpas BKIIOYAET. OCHOBOIOJIArarolnue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOTI, S-, P-, O- 3JIeKTPOHHBIC OPOUTATIM AaTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUsI, XUMHYECKash CBs3b (KOBaJICHTHAs, WOHHAs, METAUINYECKasi, BOJOPOIHAs),
KpUCTAJUIMYECKass  peuiéTka, TUIBl XUMHYECKUX  peaklHii, pacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAsT JUCCOLMAIMS, OKUCIUTEIb, BOCCTAHOBHUTENbL, CKOPOCTh
XAMHUYECKOH  peakiiH, XHMHYECKOE paBHOBECHE); TEOPHMM U  3aKOHBI  (Teopws
AJIEKTPOJIUTUYECKON Jauccolnmanuu, nepuoanueckuii 3akoH J[. WM. MeHnneneeBa, 3akoH
COXPAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U TPEBpAIlCHUs SHEPTUU MPU XUMUYECKUX
peaKuax), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3bIK XHMHH, MHPOBO33PEHUYCCKHE 3HAHWSA,
JeXalue B OCHOBE IOHMUMAHMSI NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SBJICHUH,
(akTosIOrMuecKue CBEJACHHSI O CBOMCTBAX, COCTaBe, MOJYYEHUHU U 0€30MaCHOM HCIIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTUUECKON JESITETbHOCTH YEJIOBEKa,

c(OpMUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEpHbIE MPU3HAKU MOHITUH, YCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPHU ONHUCAHUU HEOPraHHMUYECKUX
BEILIECTB U UX IIPEBPAILCHMIA;

c(OpPMUPOBAHHOCTh YMEHUHN HCIIOIb30BaTh XMMHUYECKYI0 CUMBOJMKY JJISI COCTAaBJICHUS
GbopMyn BeIIECTB U YypaBHEHUN XUMHUYECKHX PEaKIHM, CHCTEMaTHYeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaNbHBIE Ha3BaHUsS OTICIbHBIX HEOPraHUYECKMX BellecTB (yrapHblii ras3,
YIJIEKUCHBIA Ta3, aMMHUaK, raméHas W3BeCTh, Herali€Has H3BEeCTb, NUThEBas COJa, MUPHUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHHM OIpeNesITh BAJICHTHOCTh U CTENIEHb OKHCIECHUSI XUMUYECKUX
3JIEMEHTOB B COCJIMHECHUSX PA3IMIHOTO COCTAaBa, BUJI XUMHUYECKOH CBsA3M (KOBAJICHTHAs, HOHHAS,
MeTasIYecKasi, BOJOPOHAS) B COCAMHEHHSX, THI KPUCTALIMYECKON PEIMETKH KOHKPETHOTO
BeIlecTBa (ATOMHAs, MOJICKY/JspHAas, MOHHAs, METAUIMYECKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUUYECKUX COEAUHEHUN;

c(OpMUPOBAHHOCTh YMEHHM YCTaHABIUBATh MPUHAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
10 UX COCTaBY K ONpECIEHHOMY KJIacCy/TpyIie coeAnHeHUH (MPOCThIC BEIIECTBA — METAILIBI U
HEMETaJUTbl, OKCHJIbI, OCHOBAHHMSI, KUCIOTHI, aM(pOTEPHBIC TUAPOKCHIBI, COJIN);

chOpMHUPOBAHHOCTh YMEHHUW pacKpbIBaTh CMBICH Mepuoanueckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBaTh €ro  CUCTEMATHU3HPYIOILYIO, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (PyHKINY,



cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepu30BaTh JJIEKTPOHHOE CTPOECHHUE aTOMOB
XUMHYECKUX 371eMeHTOB 1-4 nepuoaoB [lepuoanueckoil cucreMbl XUMU4eckux 3inemeHToB Jl. 1.
MenzeneeBa, HCHONB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIC OPOUTANIN», «IHEPrETUUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX 3JEMEHTOB M HX
COEIMHEHUH 10 nepuoAam U rpymmnam [lepuoandeckoil cucTeMbl XUMUYECKHUX daeMeHToB J1. M.
MeunemneeBa;

C(OPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMHUCHIBATH) OOIIUE XUMHUYECKHUE
CBOMCTBAa HEOPTaHMYECKHX BELIECTB pa3IMYHbIX KIJIACCOB, MOATBEPXKIATh CYLIECTBOBAaHHUE
TEHETUYECKON CBSA3M MEXJy HEOPraHWYeCKUMHU BELIECTBAMH C TIIOMOIIBI0 YpaBHEHUM
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIINN;

c(OpMUPOBAHHOCTh YMEHHS KJIAcCU(UUUPOBATh XUMUYECKUE PEAKLUUU MO Pa3IHMuHbIM
npuszHakaMm (YUCIy M COCTaBy pEarupyrolMX BEIIECTB, TEIUIOBOMY J(P(EKTy peakiu,
U3MCHEHHIO CTEeTICHEeH OKUCIICHHS JICMEHTOB, 00PaTUMOCTH PEaKIINH, YIaCTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS PEakUil pa3IMYHbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuil HOHHOrO OOMEHa, YYUThIBAsl YCIOBHSI, MPU KOTOPBIX ITH
peaKuuu UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH PEAKIMH, MOATBEPHKAAIONINE KadeCTBEHHbIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEILIECTB, pACHO3HAaBaTh OIBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB,;

c(OpPMHUPOBAHHOCTh YMEHHM pPacCKpbIBATh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaxiuii MoCcpeICTBOM COCTaBJICHUS JIEKTPOHHOIO OajlaHca 3THUX peaklui;

c(OpMHUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3iIuuHbIX (PAaKTOPOB; XapaKTep CMEIICHHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bosaeiicteus (mpuniun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IIPOLECCHI, JIieXKallue B
OCHOBE IPOMBIIIJIEHHOTO MOJYYEHHs] CEpHOM KUCIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTD
MpeACTaBlICHU 00 OOIMX Hay4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpOoOJieMax XMMHUYECKOTrOo
MIPOU3BO/ICTBA,;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUSI C HCIOJIB30BAHUEM IOHSATHS
«MaccoBasi JI0Jil BELIECTBAa B pacTBOpe», OOBEMHBIX OTHOLIEHHWH Ta30B IMPH XUMHUYECKHX
peaxkusax, Macchl BellecTBAa WM 00bEMA Ia30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
unu 00BEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIIMU BEHIECTB, TEIJIOBOTO 3(dexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHMsI MacChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIaTh TIpaBUjIa MOJIB30BAHUS XUMHYECKOU MOCYIOW U
mabopaTOPHBIM 00OPYIOBAHHUEM, a TAK)KE MPaBUiia 0OpAIEHUS C BEIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHHI IJJAHUPOBATh M BBINOJHATH XUMUYECKUN DSKCIEPUMEHT
(paznmokeHue NepoKcHaa BOAOPOAA B NPUCYTCTBHM KaTajlu3aTopa, OMPEAENIEHUE Cpe.bl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO UHAWKATOPA, BIUSHUE Pa3IMYHBIX (aKTOpOB
Ha CKOPOCTh XMMHUYECKOM pEeakluH, peakllMd HMOHHOTO OOMEHa, KaueCTBEHHBbIE pEeakluu Ha
cynbdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHHE IKCIEPUMEHTAIbHbBIX
3a1a4 1Mo TemaM «Metamiel» U «HemeTaluib») B COOTBETCTBHH C MPaBUIAMH TEXHUKH
0€30MacHOCTH Mpu 00pallleHuH ¢ BEIECTBAMH U JJAOOPaTOPHBIM 000PYI0BaHUEM, IPECTABIISTh
pe3yabTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opMe 3alucH ypaBHEHHH COOTBETCTBYIOIIMX
peaxuii 1 GopMyIHPOBAThH BHIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB,;



c(OpMHUPOBAHHOCTh YMEHUW KPUTHUYECKU AHAJIU3UPOBATh XMMHUYECKYI0 HH(OpMAIUIO,
MOJY4aeMyl0 W3 pa3HbIX HMCTOYHHKOB (CPEICTBa MAacCOBOW KOMMYHHKaIuH, MHTepHET u
JPYTHX);

cOpMUPOBAHHOCTh YMEHUW COOJIOAATh MpaBHia 3KOJOTUYECKH LEJIeco00pa3HOro
MOBEACHUS B OBITY M TPYNOBOM [EATENIBHOCTH B ILENAX COXPAHEHHsS] CBOETO 3J0POBbS U
OKpY’Karolllell MpUPOHON Cpenibl, 0CO3HABATh OMACHOCTH BO3JEHCTBHUS HA KUBbIE OPraHU3MBI
onpeAeNEéHHBIX BELIECTB, MOHUMas cMblca nokazatens [1JIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILIEHUS U IPEJOTBPAILCHHS UX BPETHOTO BO3JICHCTBHUS HA OPraHU3M YEJIOBEKa;

Ui 0Oy4aroUMXcs C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSI: YMEHHUE NPUMEHSTH
3HaHMSI 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MMO3HAHMUS BELIECTB U XMMHUECKUX SIBICHUIA;

JUISL CIAENBIX W CIA0OBUASAIIMX OOYYaOIIUXCA: YMEHHE HCIOJIb30BaTh peabedHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaitns ans 3anucu xuMuyeckux Gopmyil.



TEMATHYECKOE IIJIAHUPOBAHHUE
10 KJIACC

KoummuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m KonTtpoasnsbie | IlpakTuyeckue
NPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoTsI pa6oTsl pecypest
Pa3pen 1.TeopeTuyeckue 0OCHOBbI OPraHNM4eCcKoii XuMU1
[Ipenmer opraanyeckoit xumun. Teopus
11 CTPOEHHSI OPraHUYECKUX COSTMHEHUH A. 3
M. Byraeposa
HWroro no pazneny 3
Paznien 2.YriaeBoaopoant
21 [penenpHbIe yriaeBoIOPOIbI — AIKAHBI 2
29 HemnpenenbHble yriieBoIOPOABL: alIKEHbI, 6 1
aJKaJMeHbl, aJIKUHBI
2.3 ApoMaTHyYecKue yrieBOJOPOIbI 2
24 [TpupoaHbIe HCTOYHHUKH YIIIEBOAOPOIOB H 3 1
uX nepepadboTka
Hroro no pazaeny 13
Pazjnen 3. Kuciiopoacoaep:kamue oprannyeckue coeTuHeHUst
3.1 Cruptsl. eron 3
39 Anpaerunpl. KapOoHOBBIE KUCTIOTHI. 7 1
CnosxHble 3(HpbI
3.3 VrieBoasl 3 1




Hroro mo pa3neny

13
Pa3nen 4.A30Tconep:kanie opraHuyecKue coeTunHeHust
4.1 ‘ AMuHBL. AMUHOKUCIIOTHL. benku 3
Hroro no pazneny 3
Pa3snen 5.BbIcOKOMOJIEKYIAPHbIE COETUHEHUS
5.1 ‘ [Tnactmaccel. Kayayku. BonokHa 2
Hroro no pazaeny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM uugpoBbie
Ne n/m P Konrposbubie | TlpakTuyeckue (undpp )
NPOrpamMmmbl Bcero o0pa3oBaTe/bHbIE
padoTsl padoTsl
pecypcsl
Pa3zzen 1. TeopeTnueckne 0CHOBBI XUMHUH
Crpoenue atroMoB. [lepuoandecknii 3ak0H
11 u Ilepuonnueckas cucTeMa XMMUYECKHX 3
snemenToB J[. 1. MenneneeBa
12 Crpoenue Belectsa. MHOT00Opasue 4
' BEIIECTB
1.3 XUMHYECKUE PEaKIHU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heopranmueckasi XaMust
21 Meramibt 1
2.2 Hemeramist 1 1
93 CBsI3b HEOPTAHUYECKHUX U OPTraHUIECKHX )
' BEIECTB
Hrtoro no pasgeny 17
Pasgen 3.XumMue 4 )KU3Hb
3.1 XuMUS ¥ )KA3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IIOYPOYHOE INIJIAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBIE
Ne ara upposbIie
/i Tema ypoka Beero Konrtpoabubie | IlpakTnyeckue f3yqemm :)lﬁ[()l:lIZOBaTeJleble
pa6oTsl padoThI pecypest

IIpenmer opranuyeckoit xumun, eé 1

BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHNE

Teopust cTpoeHHSI OPraHUIECKUX

coeaunenuii A. M. Bytieposa, eé 1

OCHOBHBIE IIOJIOKCHUS

IpencrasneHue o KiacCupUKALTIU

opranuyeckux Bemects. Homenknarypa 1

(cucTemaTnyecKas) ¥ TPUBHAIIBHBIC

Ha3BaHMs OPTaHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHE, 1

TOMOJIOTHYECKUH P

MeraH u 3TaH — IpoCcTeHIINe 1

HPEICTaBUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOEHHE, CBOUCTBA 1

DTHJIEH U MPOITUIIEH — MPOCTEHIIe 1

MIPEACTaBUTEIH AIKEHOB

[Mpaxtiueckas padora Ne 1. «[Toryderne 1 1

STHJICHA U U3YYECHHE €T'0 CBOWCTBY

Ankanuensl. byranuen-1,3 u

MeTuioOyramuen-1,3. [oxyuenne 1

CUHTCTUYCCKOI'O KayuyKa U pE3UHbI




AJIKUHBI. COCTaB M 0COOCHHOCTH CTpPOCHMU,

10 TOMOJIOTHYECKHH Psijl. ALIETHIICH —
HpOCTEHIINI PEICTaBUTENb ATKHHOB

1 Ber4ucneHus 1o ypaBHEHHIO XMMHYECKOM
peakuuu

12 ApeHBI: 0eH3011 1 TONyoII. TOKCHYHOCTB
apeHOB

13 I'eHeTHYeCKas CBA3b YIIICBOIOPOJIOB,
NPUHAUISKAIHNX K Pa3IHYHBIM KIaccaM
[IpupoaHbIC HCTOYHUKH YTIICBOAOPOIOB:

14 MPUPOJIHBIH ra3 U MOMyTHbIE HePTSIHbIC
rasbl, HeQ)Th M IPOIYKTHI €€ epepaboTKH
[IpupoaHBIC HCTOYHUKH YTIICBOAOPOIOB:

15 MPUPOHBII ra3 U TOMYTHBIC HETIHBIC
rasbl, HeTh U MPOIYKTHI €€ mepepaboTKu

16 KonrponbsHas paboTa no paszeny
«YTIIeBOIOPOABI»

17 [penenbHble OJHOATOMHbBIE CIIUPTHI:
METaHOJ U TaHoJ. BonopoaHas cBs3b

18 MHOTr0aTOMHBIE CITUPTHL: STHICHIIIHKOIb U
TIIULEPUH

19 DeHOI: CTPOCHUE MOJICKYIbI, HH3HICCKIE
U XUMHYECKHE CBONCTBA, IPHMCHCHHUE

20 Anpaerunpl: GopManbIeru u
arneTalbAerun. AeToH

21 OHOOCHOBHBIE TIPE/ICIIbHBIE KapOOHOBBIC
KHCJIOTBI: MypPaBbHHAS U YKCYCHAsI

22 [pakTrueckas pabora Ne 2, «CBoiicTBa




pacTBopa yKCYCHON KHCIOTBI»

23

CTeapI/IHOBaSI 1 OJICMHOBAas KHUCJIOThI, KaK
MPpEACTAaBUTEIIN BbICIIUX Kap60H()BI:IX
KHCJIOT

24

Mpua Kak coJH BBICIINX KapOOHOBBIX
KHCJIOT, MX MOJOIIEE IeHCTBHE

25

CrosxHbIe 3GUPHI KaK POU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MAPOIIH3 CIOXKHBIX

3¢upoB

26

2Kupsl: ruaponus, IpuMeHeHHe,
GuoornyecKas poiib >KHpOB

27

VrieBoabl: cOCTaB, KIacCU(pUKALUSL.
Baxneiimue npeacTaBuTeNnu: II0K03a,
(dpykTo3a, caxaposa

28

KanMa.]'I U1 [EJUIK0JI03a KaK NPUPOAHbIE
TOJIUMEPBI

29

KonrponbHas paboTa no paszeny
«Kucnopojcoaep:xariye opraHudeckue
COEMHEHUS»

30

AMUHBI. METHJIAMUH U aHUJINH

31

AMHMHOKHUCIIOTBI KaKk aM(OTepHbIe
OpraHU4ecKUe COSIHHEHHUS, X
Guonornyeckoe 3HaueHue. IlenTuast

32

Benku kak nmpupoHbIe
BBICOKOMOJICKYJISIPHBIE COSIHHEHHS

33

OCHOBHBIE IOHATUS XUMHU
BBICOKOMOJIEKYJISIPHBIX COEIUHEHU.
OCHOBHbIE METO/Ibl CUHTE3a




BBICOKOMOJICKYIIAPHBIX COCTMHCHHM.

ITnacTmaccsl, Kay4yKH, BOJIOKHA.

34

HroroBast KOHTpoJIbHAS padoTa

OBIIEE KOJIMYECTBO YACOB 11O
IIPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 37IeMEHT. ATOM. DIeKTPOHHAS
KOH(UTYypanus aTOMOB

KosnuecTBo yacos

Bceero

KonrposabHbie
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

[leproangecknii 3akoH u [leprnonndeckas
cucreMa Xxumudeckux snementos 1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOM
TEOpHEH CTPOECHUS aTOMOB

3aKOHOMEPHOCTH N3MEHEHHsI CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUH 110
IpynmaM U nepuoaam. 3HadeHHe
MEPUOJUUYECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3nemenToB [I.J1. Menneneesa B
pa3BUTHU HAYKU

CrpoeHue BeliecTBa. XMMHUYECKast CBA3b, e
BHU/IbI; MEXaHU3MBI 00pa30BaHUs
KOBaJICHTHOH cBs3U. BogopoaHas cBs3b

BaneHTHOCTB. DJE€KTPOOTPULIATEIBHOCTb.
Crenensb oxkucienus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

TTonsitue o JUCTIEPCHBIX CUCTEMAX.
Wctunusie u KOJIJIOMOHBIE PACTBOPHI.
MaccoBast 10715 BEIIECTBA B PACTBOPE




Kiaccudukamyst 1 HOMEHKIIaTypa
HEOPraHWYeCKUX coeAnHeHNH. ['eHeTn4eckas
CBSI3b HEOPTaHUYECKHX BEIECTB, Pa3IMYHBIX
KJIaccoB

10

Knaccudukanms XuMHIECKUX peakiui B
HEOPraHWYECKOI 1 OPraHNIEeCKON XMMHH.
3aKoH COXpaHEHHs MacChl BEUIECTB; 3aKOH
COXpaHEHHsI U MPEBPAILCHHUS YHEPTUH TIPH
XUMHYECKHX PEaKIUsIX

Ckopocts peakuuy. OOpaTHMbIe peaKIuH.
XuMHYECKoe paBHOBECHE

[pakTryeckas padora Ne 1. «Bnustue
pa3nuIHBIX (AKTOPOB HA CKOPOCTH
XUMUYECKON peaKkiuu»

11

DnektposnuTHyeckas auccounanus. [Toustue
0 BoJ0poIHOM mokasarene (PH) pacteopa.
Peaxuuu vonHoro oomena. ['umponus
OpraHMYEeCKUX ¥ HEOPraHUYECKUX BELISCTB

12

13

14

OKHCITATENTBHO-BOCCTAHOBUTEIBHBIC
peakuuu. [TousiTre 00 amekTponnse
pacIuIaBoB U pacTBOPOB COJICH
KonrponbHas paboTa 1o pasueny
«Teoperrueckre OCHOBBI XHMUU»
Mertamiel, ux nosioxxeHue B [lepuoauueckoit
crucTeMe XUMHYECKUX demenToB 1. U.
MeHzeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mue (pu3uIecKue cBOicTBa
METalIIOB




15

CriaBsl METAIUIOB. DIIEKTPOXUMUIECKUN Psi
HaIPsDKEHUI MeTaioB

16

17

XHMMHYECKHE CBOMCTBA BAXKHEHIITUX
MeTauioB (HaTpUil, Kaluii, KaJabLuii, MarHHUM,
QTIOMHUHHI) U HX COSIMHCHHI

XuMHuecKkue CBOMCTBA XpoMa, MeJIH U UX
COCJIMHEHUI

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEIUHEHUN

19

IMpaktuueckas pabora Ne 2. "Pemenue
9KCIEPHMEHTAIBHBIX 3a/1a4 110 TeMe
«MeTtamie»"

20

HemeTaimisl, uX MOJI0XKEHUE B
[leproauyeckoii cucTeMe XMMUYECKHX
anementoB /1. 1. MenzeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

dusznyeckue CBOMCTBA HEMETAJIIIOB.
Astorponust HeMeTaiuioB (Ha pumepe
KUCIIOpo.a, cepbl, hochopa u yriepoya)

22

Xumuyeckue cBOMCTBA raJoreHoB, cepbl U UX
COCIMHEHUI

23

XuMH4YecKre CBOMCTBa a30Ta, hocodpa u ux
COEIUHEHUN

24

XuMudeckrue CBOWCTBA yriiepoJia, KpeMHUs U
HUX COEIUHEHUN

25

[IpyuMeHeHue BaxkHEMINX HEMETAIIJIOB U UX
COEIMHEHUN

26

O06o0mIeHNE U CHCTEMATH3AIMS 3HAHUI 110




Teme «Hemetaime». BerauciaeHus mo
YpaBHCHHUAM XUMHUYECKUX pCaKIII/Iﬁ u
TEPMOXUMUYCCKUE paC‘IéTLI

[Mpaktuueckas padora Ne 3. «Pemenue

27 3KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe 1
"Hemeramsr'"»

28 KonrposbHast paboTa 1o temam «MeTasuibi» 1
u «HemeTamibr»

29 Heoprannyeckre 1 OpraHu4eCKUe KUCIIOTBI. 1
Heopranndeckue 1 opraHu4ecKUe OCHOBAHHS
AmdoTepHbIe HeOpraHUYeCKHe 1

30 opraHuyeckue coequueHus. [ eneTnaeckas 1
CBSI3b HEOPTaHMUYECKHUX M OPTaHHYECKUX
BEIICCTB
PoJib XMMUU B 00€CIIEYEHUH SKOJIOTHIECKOH,

31 JHEPreTHYECKOM U MHUILEBOH 0€30MacHOCTH, 1
Pa3BUTHU MEIUIMHBI
[IpencraBnenus 06 0OIIMX HAYYHBIX

32 MPUHLUINAX TPOMBILUIEHHOTO HOJIYYCHHUS 1
BaXHEHIINX BEILIECTB

33 YenoBek B MUpE BEILIECTB U MaTEPHAIIOB. 1
XuMHsI ¥ 3I0pOBbE YeJIOBEKa.

34 HroroBas KOHTpoJIbHAs paboTa. 1

OBLIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME







YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI V151 VUEHUKA

» Xumus, 11 knacc/ Kysuenosa H.E., JIéskun A.H., [llatagoB M.A., AKniroHepHOE 0OIIECTBO
«M3narenbctBO «IIpocBemenune»

» Xumus, 11 xkinace/ Pymsutuc I.E., ®enmpaman @.I7., Akunoneproe obrectBo «M31aTenscTBo
«IIpocBenienne»

H.E. Ky3nenosa, H.H. I'apa. Xumus 10. M3patenbckuii nentp "Benrana-I'pad"

METOANYECKHUE MATEPHAJIBI UISA YYUTEJIA

https://foxford.ru/teacher-dashboard

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru


https://foxford.ru/teacher-dashboard
http://school-collection.edu.ru/
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