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MOSICHUTEJIBHAS 3AITUCKA

[IporpaMMa mo XMMUHU Ha YpOBHE CpefHEro oOuiero odpazoBaHusi pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa OT 29.12.2012 No 273-03 «O06 obpazoBannu B Poccuiickoit Deaepamumy,
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUs (QeaepanbHOil 00pa3oBaTeIbHON IMPOTpaMMBI CPEIHETO
obmero oo6Opazoanust (DOII COO), npencraBineHHbIX B DeAepaTbHOM TOCYAAPCTBEHHOM
obpazoBarenbHoM ctanmapte COO, c¢ yuérom Konnenuum mpernogaBaHus y4eOHOTO MpeaMera
«Xumus» B oOpa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepaiu, peaan3yroluX OCHOBHbBIE
o0Opa3oBaTeNbHbIE MPOTPaMMbl, U OCHOBHBIX MONIOXKEHUNH «CTpaTeruul pa3BUTHsI BOCIUTAHUS B
Poccutickoii @eaepanuu Ha niepuon a0 2025 rona» (Pacnopsbkenue [paButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY NOJXOJI0B K pa3paboTKe MporpaMMBbI MO XUMUH, K OMPEIEICHNUI0 00IIel cTpaTeruu
00yuyeHHsI, BOCHUTAHUS U pa3BUTHUs 00y4aroIIMUXCsl CPEACTBAMHU yUeOHOTo nmpeaMera « XUMHUsD» IS
10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHIenTyaidbHble mnojoxenus PI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH IIEJIeH, COJepKaHus, Pe3ysbTaTOB OOy4YeHHsS U TPEeOOBAaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuyeckoe — oOpa3oBaHME,  TOJy4aeMOe€  BBIIYCKHHKaMH  001ieoOpa3oBaTeabHOM
OpraHu3aliy, SBISETCS HEOTHEMIIEMOU YacThio UX 00pa30BaHHOCTH. OHO CIY>KUT 3aBEPIIAIOLIUM
ATAOM peajiu3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYIIINX
[EJOCTHOW CHCTEME XHUMHUYECKOro O0pa3oBaHMs. JTH IEHHOCTH KacaroTCs MO3HAHHUS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJbTyphbl YENIOBEKA, a TAKXKE HKOJIOTHUYECKU
00OCHOBAHHOTO OTHOUIEHUSI K CBOEMY 37I0POBBIO M MPUPOAHON cpexe. Peanusyercs Xxumuueckoe
oOpa3oBaHHe OOYYArOIIMXCS HA yPOBHE CPEAHEro 00Imero oO0pa3oBaHHS CPEICTBAMHU Y4eOHOTO
npeaMera « XUMHS», COJepKaHNE U MIOCTPOCHUE KOTOPOTO ONPEAEIICHBI B IPOTrpaMMe M0 XUMHUH C
ya€ToM cnenn(UKH HAyKW XUMHH, e€ 3HAYCHHs B IMO3HAHWH MPHUPOIBI U B MATEPHAIHHON >KU3HU
oOmiecTBa, a TaKke C Y4ETOM OOIIMX Iesied U MPUHIUIOB, XapaKTepU3YIOUIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XuUMHUS KaK 3J€MEHT CHUCTEMBbl €CTECTBEHHBIX HAyK WIPaeT OCOOYI0 pOJib B COBPEMEHHOM
[UBWIN3ALMN, B CO3JaHMM HOBOH 0a3pl MaTepHalbHOW KynbTypbl. OHa BHOCHT CBOW BKJaJa B
(dbopMHpOBaHKE PAIMOHATILHOTO HAYYHOT'O MBIIJICHHUS, B CO3JaHHUE LIEJIOCTHOTO MPEACTABICHHUS 00
OKpY’KalollleM MHUpEe KaKk O €IWHCTBE MPHUPOJBI M YelloBeKa, KoTopoe (GopMupyercs B XUMHUH Ha
OCHOBE TIOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEKIY
CTPOCHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTSMU TIPUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C IPYTUMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTajla HEOTheMJIeMOn
94acTbI0 MUPOBOH KYJIbTYpbl, HEOOXOUMBIM YCIOBHEM YCIIEIIHOTO TPY/a U KU3HU KaXIOTO YiIeHa
obmiectBa. CoBpeMeHHass XMMHUsSI KaKk HayKa co3ujaTellbHas, KaKk HayKa BBICOKMX TEXHOJOTHH
HarfpaBJIeHa Ha pelIeHue TI00abHBIX MPo0JIeM YCTOHUMBOrO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPTeTUYECKOM, MUILEBOM, IKOJOTHYECKONH OE30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBHMM ¢ OOmMMMH WENSIMH M TPUHIMIIAMU CpeIHEro oomero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb M3Y4YEHHS) OPUEHTUPOBAHO



MPEUMYIIECTBEHHO Ha OOMIEKYJbTYpHYIO MOJATOTOBKY OOyYarolmuxcs, HEOOXOIUMYH UM s
BbIpaOOTKM MMPOBO33PEHUECKUX OpPUEHTHPOB, YCIEHIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA,
NPOJOJKEHNs 00Pa30BaHUs B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMUEH.

CocTraBistomuMu npeaMera « XuMus» sABISIOTCS 0a30Bble Kypehl — «OpraHndeckas XUMHUS» U
«O0mmass 1 HeopraHuvyeckas XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHHsS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAayKW: CHCTEMa 3HAHWUU 10 HEOPTAaHMYECKON XWMHH (C BKIIOYCHHEM 3HAHHUHA W3
oOuieil XuMun) U opraHuyeckoil xumuu. @opMuUpoBaHUE JAHHOM CUCTEMBI 3HAHMW NPU M3yYEHUU
npeaMera 00ecreynBaeT BO3MOXHOCTb PAacCMOTPEHHUS BCEr0 MHOT0oOpas3usi BEIECTB Ha OCHOBE
O0LINX MOHITHH, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpykrypa conepxaHus KypcoB — «Opranumdeckas xumus» u «OOmas v HeopraHuyeckas
XUMHA» CHOPMHPOBAHA B IMpOrpaMMe IO XMMHMHM Ha OCHOBE CHUCTEMHOIO MOAXOJa K H3YYEHHUIO
yuyeOHOro marepuana U OOYCJIOBJI€HAa HCTOPUYECKM OOOCHOBaHHBIM pa3BUTHEM 3HAaHUU Ha
ONpEACIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOW XHMHUHU BEIECTBA
paccMaTpuBalOTCA Ha YPOBHE KJIACCHUUYECKOM TEOPUM CTPOEHHSI OPraHMUYECKHUX COEIMHEHUH, a TakkKe
Ha YPOBHE CTEPEOXUMHUYECKUX M SJIEKTPOHHBIX MPEICTABICHHUNA O CTpoeHHMHU BemiecTB. CBeneHHst 00
M3y4aeMbIX B Kypce BEIIeCTBaxX JAIOTCSA B Pa3BUTUHU — OT YIVIEBOJOPOJIOB JIO CJIOKHBIX OMOJIOTMYECKU
aKTHUBHBIX CO€IMHEHUU. B Kypce opraHnyeckoil XMMHU MMOJIy4alOT pa3BUTHE c(POpPMHpPOBAHHBIE Ha
YPOBHE OCHOBHOI'O 00ILero oOpa3oBaHMs IEpBOHAYAIIbHBIE MPEACTABICHUS O XUMHYECKOH CBA3H,
KJIacCU(UKAIIMOHHBIX TPU3HAKaX BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT MX CTPOEHHUS, O
XUMHUYECKOHN pEeaKLnu.

[Ton HOBBIM yrioMm 3peHHs B mpeaMmere «XuMus» 0a30BOro YpOBHS paccMaTpUBaeTCA
U3yYeHHBII Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs TEOPETHUYECKUH Marepuan |
(aKTOJIOTMUYECKUE CBENEHUS O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«OOmasi ¥ HeopraHuyeckas XuUMHUsS» OOydYalOIUMCS MPEAOCTaBISIETCS BO3MOXKHOCTH OCO3HATh
3HaYeHHE MEePUOJUYECKOT0 3aKOHA C OOILIETEOPETHUECKUX U METOJIOJIOTMUYECKUX MO3MLMM, riIyOxke
MOHATh UCTOPUYECKOE M3MEHEHUEe (YHKIMA ATOTO 3aKOHA — OT 0000Imaromiei 10 oOBbACHSIONEH 1
IIPOTHO3HUPYIOILEH.

EnvHasg cucrema 3HaHMH O Ba)KHEHWIIMX BEIIECTBAX, UX COCTABE, CTPOCHHM, CBOWMCTBAX H
IPUMEHEHNHU, a TAaKK€ O XUMHUYECKHX DPEAKIMAIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUs
nomnonsserca B Kypcax 10 u 11 xnaccoB aneMeHTaMM COAEpKaHUs, UMEIOLIMMHU KYJIbTYPOJIOTHUECKUN
U TIPUKJIAHON XapakTep. DTH 3HAHHUS CHOCOOCTBYIOT IMOHMMAHHUIO B3aUMOCBSI3M XUMHUH C JIPYTHMHU
HayKaMH, pacKpblBalOT €€ poJib B IIO3HABATEIbHOM M NPAKTHUECKON JEATENbHOCTH YeIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUSI K IPOLECCY TBOPUECTBA B 00JACTH TEOPHHM U MPAKTHUYECKHUX
NPUIOKEHNH XUMMH, I[OMOTalOT BBIIYCKHUKY OpPHUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYMMBIX Npo0JIeMax, CBSI3aHHbBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALMIO U IPUMEHATh
eé A TONOJHEHHA  3HAHWM, PEIIEHUS  UHTEIUIEKTYalIbHBIX M AKCIEPUMEHTAJIBHBIX
UCCIIeIOBAaTENbCKUX 3a/ad. B 1enoM coxepkaHue ydyeOHOro mpeamera «XHMHsS» JaHHOTO YPOBHS
U3yYeHHUs] OPHEHTHUPOBAHO Ha (OPMHUPOBAHUE Yy OOYHYAIOUIMXCS MHPOBO33PEHYECKOH OCHOBBI IS
noHuMaHusg (GUIOCOYCKUX UACH, TaKUX KaK: MaTepUalbHOE EIMHCTBO HEOPraHHMYECKOro |
OpraHMYECcKOro MUpa, 00yCIIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHHMEM, TO3HABAEMOCTh
MPUPOJIHBIX SBJICHUM MyTEM HKCIEPUMEHTa M PEIICHUsS NMPOTHUBOPEUYHI MeXay HOBBIMHU (pakTamu U
TEOPETUYECKUMHU INPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUH HKOJOTHMUYECKUX MpolieM, a
TaKkXke MpobsieM cOepexeHHs HHEPreTHUYECKUX PEeCypcoB, ChIpbs, CO3[JaHMsS HOBBIX TEXHOJIOTHUH U
MaTEepUasoB.

B nnane pemeHust 3aay BOCIMUTAHMS, Pa3BUTHS M COLMAIM3ALUN OOYYarOIIUXCS NPUHSTHIE
IpOrpaMMOl MO XHMMHMHM TIOAXOAbI K OINPEACICHUIO0 COAEPKAaHHWA U IOCTPOCHMS IpeAMETa
npeaycMaTpuBaOT (OPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX AEHCTBHUH, HMEIOMNX 0a30BOE 3HAYECHUE
JUI  Pa3iMYHBIX BHJOB JICATEIHHOCTH: pEIIeHUs MpoOiieM, TOWCKa, aHaiu3a Hu  00paboTKH



uH(poOpMallMy, HEOOXOIUMBIX /Jisi NPUOOPETEHMsI OMbITa MPAKTUYECKOW U HCCIeI0BaTENIbCKON
JEATEIIBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUM XUMUHU.

B mpaktuke npenopaBaHus XMMUHU Kak Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs, Tak U Ha
YPOBHE cpeqHero oduiero o0pa3oBaHus, MPHU ONPEAEICHUN COAEPIKATEIbHON XapaKTepUCTUKH Lienen
U3y4YE€HHs IIpEAMETa HaIpaBJIEHUEM IEPBOCTENEHHONM 3HAYMMOCTU TPAJULUOHHO TNPU3HAETCA
¢dopMHpOBaHHE OCHOB XHMHMYECKOW HaykKh Kak oOOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
IIPAKTUYECKON NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KyibTyphl. C
METOJMYECKOW TOUKHM 3PEHHS TAaKOM MOJXOJ K ONpEAENICHUIO Leled U3ydeHHs MpeaMeTa sBIIIeTcs
BIIOJIHE OTPaBJaHHBIM.

CornacHo AaHHOW TOYKe 3pEHHUs IVIAaBHBIMU LIEJSIMHU U3y4eHMs IpeaMeTa «XUMHus» Ha 6a30BOM
ypoBHe (10 =11 x71.) sBRIsIFOTCSA:

e (opMHUpOBaHME CUCTEMbl XUMMUYECKUX 3HAHUN KaK Ba)KHEWIIEH COCTaBIAIOLIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOM JieXKaT KIIFOYEBBIE MOHATHUS, (QyHIaMEHTAIbHBIC
3aKOHBI M TEOPUM XUMHH, OCBOCHME s3blKa HAYKH, YCBOGHHE U IIOHMMAaHHUE CYLIHOCTHU
JOCTYIHBIX 000OIIEHUI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOpUEH HX
pPa3BUTHA U CTAHOBJICHMUS;

e (opMupOBaHME U pa3BUTHE MPEJCTABICHUH O HAyYHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX peaklui, HEOOXOAUMBIX AJisi MPUOOPETEHNs YMEHUN OpUEHTHUPOBATHCS B MHpE
BEUICCTB M XMMHMYECKHX SBJICHUH, HMEIOIUX MECTO B IPUPOJE, B IPAKTUYECKOU U
IIOBCEIHEBHOM JKHU3HY;

® pa3BUTHE YMEHMH U CHOCOOOB JESTENbHOCTH, CBA3AHHBIX C HAOJIOJIEHUEM M OOBSICHEHHEM
XMMHUYECKOT0 SKCIIEPUMEHTA, COOII0IEHUEM ITPAaBUII 0€30MacHOro 00palleHHs ¢ BEIECTBAMHU.

Hapsiny ¢ »TuM, conepskaTenbHas XapaKTepUCTHKa LEJNe M 3aad M3y4eHus IpeaMeTa B
[IporpaMMe 0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU C HOBBIMU IIPHOPUTETAMHU B
cucteMe cpenHero obmero obpasoBaHus. CeromHsi B NPENOAABAHUU XUMHHM B OOJBILICH CTENEeHU
OoTHaéTCsl MPEANOoYTEeHHE MPAKTHYECKOW KOMIIOHEHTE COZIEp)KaHusl OOy4YeHHs, OPHEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHUKA 00Ie00pa3oBaTeIbHON OpraHu3alliy, BIaJCIONIEro He Ha0opoM 3HaHUH, a
(GYHKIIMOHAJIBLHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMU aKTUBHOTO TMOYYEeHUs 3HAaHUH U
IIPUMEHEHNUS UX B PEAJIbHOM JKU3HM JUIsl PELICHHS TPAaKTUYECKUX 3aa4.

B cBsi3u ¢ 3TUM npu U3yueHHM mpeaMeTa «XHUMUs» JTOMHHHUpYIOLIee 3HaUYeHHE NMPUOOpPETaroT
TaKHe LENH U 3aJ]a4, KaK:

ajanTanus oOydyaroIMXCsl K YCIOBHSM JMHAMHUYHO pa3BUBAIOLIETOCs MHpa, (opMupoBaHue
MHTEJUIEKTYyaJbHO  pa3BUTOW  JMYHOCTH, TOTOBOM K  CaMOOOpa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEJIBHOMY TPUHSATUIO TIPAMOTHBIX PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;

dopMupoBaHre y 0oOydaroIUXCsl KIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLIUM), MMEIOIINX
YHHMBEpCAIIbHOE 3HaYEHUE Ul Pa3IMYHbIX BUIOB AESATEIbHOCTU: peIIeHHUs Ipo0seM, TOUCKa, aHaINn3a
u 00paboTku HH(pOpMAIMM, HEOOXOTUMBIX Ui HPUOOPETEHHs] OMbITa JESITEeIbHOCTH, KOTOpas
3aHMMAaeT BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe UI1 OLEHKH C MO3MLIMHA 3KOJOTMYECKOU
0e30macHOCTH XapakTepa BIUSHMSA BEIIECTB M XMMHUYECKHUX IPOLECCOB HA OPraHU3M YelIOoBeKa U
IIPUPOJHYIO CPENY;

pa3BUTHE TI03HABATEIbHBIX HMHTEPECOB, HMHTEIUICKTYAIbHBIX W TBOPYECKHX CHOCOOHOCTEH
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSITENTFHO MPUOOPETaTh HOBBIE 3HAHUSI 110 XUMHH B COOTBETCTBUH
C JKM3HEHHBIMH MOTPEOHOCTSIMHU, HCIIOJIb30BAaTh COBPEMEHHbIE HMH(MOPMAIIMOHHBIE TEXHOJOIMH IS
MIOMCKA U aHAJIN3a y4eOHOM U Hay4YHO-NIOMYJISIpPHON MH(POPMALMU XUMHUYECKOTO COJIEPKAHUS;



dbopMUpOBaHWE W PA3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIMUICHHUS,
HaOIOAATEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH,
[IPU [JIAHUPOBAHUH U MTPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHTAaHHE y OO0ydaronmxcs yOekIEHHOCTH B T'YMaHHUCTUYECKOW HAIMPaBICHHOCTH XUMUH, €€
BXHOW POJIHM B PELICHUH TII00ANBHBIX MPOOJIeM pallMOHATBLHOTO MPUPOAOIOIE30BaHNUS, TIOTIOJHEHHUS
DHEPreTHUECKUX PECYpPCOB W COXPAHEHHS MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeXKHOTO OTHOIICHUST K TIPUPOJEC W CBOEMY 3I0pPOBBIO, a TakkKe TNPUOOPETCHHUS OIbITa
WCTIOJTb30BaHUS ITOTYYCHHBIX 3HAHUH IS MPUHSATUS TPAMOTHBIX PEIICHUI B CUTYAIHsIX, CBSI3aHHBIX C
XUMHUYCCKUMH SIBIICHUSIMHU.

B yue6HOM m1aHe cpemHero oomero oOpa3oBaHus IpeaMeT « XUMHUD» 0a30BOTO YPOBHS BXOJAUT
B COCTaB IpeAMEeTHOM obnacTi «EcTecTBeHHO-HayUYHBIE TPEIMETHI».

OO1ee yuClIo 4acoB, OTBEAEHHBIX ISl U3yUYEHHUsI XUMUH, Ha 6a30BOM YpOBHE CpeIHEro 00Iero
oOpa3oBanus, coctaBisieT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Heneno), B 11 kiacce — 34 gaca (1
4ac B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHM4YeCcKOM XUMHUU

IIpenMer opraHMueckoil XMMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IMOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpOeHUsI OpraHuuecKux coequHennii A. M. bytneposa,
e¢ OCHOBHbIE mMONOXeHUs. CTpyKTypHble (DOpMyJIbl OpPraHMYECKHUX BellecTB. lomonorus,
n3oMepus. XuMUYecKas CBSI3b B OpraHMYECKUX COEIUHEHUSIX — OMHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBnenne o  kimaccuukanuu  OpraHMueckux  BemiectB.  HomeHkmarypa
OpraHMYECKUX COEJMHEHUHN (cucreMaruyeckas) W TpPHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
IIpeJICTaBUTENIeN KIIAaCCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METOJIbl M3Y4YECHHs BELIECTB U MX NPEBPAILCHUN: O3HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMHM Ha UX OCHOBE, MOJECIMPOBAHHE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOMIOJACHHWE W ONHCAHUE JIEMOHCTPAIlMOHHBIX OIBITOB IO
MPEBpAILEHUIO OPraHUYECKUX BEIECTB MPH HarpeBaHUH (TUIaBJIeHUE, OOYTIMBAHUE U TOPEHHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH psia. MeraH um 3TaH — mpocreiiive
MPEJICTAaBUTENIM aJKaHOB: (IU3MYECKHE W XUMHUYECKHE CBOMCTBA (peakuMM 3aMelleHus u
TOpEeHMs), HaX0XKJIeHUE B IPUPO/IE, MOTYUYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHUI Psifl. DTUWICH U MPONWIEH — MPOCTEUIINe
NPEJCTaBUTENIN AJKEHOB: (U3MYECKUEe M XHUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHMS,
raJoreHUpPOBaHUs, THIpaTalluK, OKUCICHHS U TIOJIMMEpHU3alluN ), TOJTyuyeHHE U IPUMEHEHHE.

Anxanuensl: Oytamguen-1,3 u MetunOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBOiicTBa (peakuus noaumepusanun). IloayueHrne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psiaA. AUETHICH —
MPOCTEHIINN NPEACTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy THIpUPOBAHUS, FaJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHUS ), TOJIyYeHHE U IPUMEHEHHE.

Apensl. benson: cocraB, cTpoeHue, (U3HMYECKHE W XUMHUYECKHE CBOWCTBa (peaKiuu
raJJOTeHUPOBAaHUSI M HUTPOBAHUS), MOJydyeHHE U IMpUMEHeHue. Tonyon: cocmas, cmpoeHue,
@uzuueckue u xumuyecKue ceoucmea (peakyuu 2ai02eHupo8anus U HUMpOBanus), noayieHue u
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSA3b MEXKIY YIJIEBOJOPOJAMH,
IIPUHAIEKAIIMMHU K pa3JIMYHBIM KJIacCaM.

[TpuposHble UCTOYHUKHU YIIIEBOAOPOJOB. IIpuposHbIil ra3 n momyTHbIE HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM HEPTH: NEPEeroHka, KpPEeKUHT
(TepMUYECKH, KaTadUTUYeCKuil), nupoau3. [IpoaykTel nepepaboTku HeYTH, UX PUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yrosib ¥ IpOIyKThI €ro nepepadoTKu.

OKCIIEpUMEHTAIIBHBIE METOJIbl M3Y4YECHHs BEUIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTs» 1 «YToaby, MoAeIpoBaHue
MOJICKYJl YTJIEBOJIOPOJIOB U TaJOr€HONPOU3BOJHBIX, MPOBEICHHE MNPAKTHUYECKOW pPabOTHI:
MIOJTy4YEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHsble 3anaum.




Bbluuciienust 1o ypaBHEHHMIO XHUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBa
HCXOJHOIO BEIIECTBA WJIM NPOAYKTAa PEAaKIMHU IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamue oprannyeckue coeiMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TaHON: CTpoeHue, (U3NYecKue u
XUMHUYECKHE CBOMCTBA (pEakUuu C aKTHUBHBIMH METalaMH, TaJIoOT€HOBOJIOPOAAMH, TOPEHUE),
npuMeHeHne. BoiopoiHbie CBA3M MEXKy MOJIEKYJIaMU CIUPTOB. /[elicTBHE MeTaHOJIa U 3TaHOJa
Ha OpPTraHN3M YEJIOBEKa.

MHoroaToMHble CHHUPTHL. OTHUJICHIVIMKONb W TIUIEPUH: CTpOeHHE, (U3UUYECKUe U
XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAaU€CTBEHHAs peakus Ha
MHOrOaTOMHBIE CIUPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpuMmMeHeHWe TriaulepuHa U
STUJICHTJIUKOJISL.

@deHon: CTpOEHHME MOJEKYJbl, (PU3MYEeCKHe M XHUMUYECKHEe CBOMcCTBA. TOKCHYHOCTH
denona. [Ipumenenne geHoa.

Anpaeruapl U kemousvl. DopManbAeTHA, aleTaNbJIETH: CTpPOeHUe, (QU3NYEeCKhe Hu
XMMUYECKHE CBOMCTBa (peakluy OKHUCICHUS U BOCCTAaHOBJIEHMS, KadeCTBEHHBIC DEAKLUH),
[I0JIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpoeHHEe, PU3NUECKHE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JUIsl Kilacca KUCIOT, peakius
sTepuduKanMm), MojlyuyeHue u mpuMeHeHue. CTeapuHOBas M OJEMHOBas KHUCJIOTBHI Kak
MPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KHCJIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble 2QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX APUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. buosorndyeckas posb )KUPOB.

VYTraeBopl: cOCTaB, KilacCU(UKalUs yIiIeBoA0B (MOHO-, TU- U TIOJIMcaxapubl). [ roko3a —
NPOCTEUIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumonelictBue ¢ ruapokcuaoM Meau(ll), okucinenme amMmmadyHbIM PacTBOPOM
okcuna cepeOpa(l), BoccTaHoBiIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXIEHHE B MPHUPOJE,
npuMeHeHune, onosornueckas poib. DorocunTes. OpyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman m nemnronos3a Kak nNpupojHble noaumepsl. CTpoeHne Kpaxmaia U IEJUTIJI03bI.
duznveckre U XUMHUUECKHUEe CBOMCTBA Kpaxmaina (THIpOJIN3, KAYeCTBEHHAs PEaKIUs C HOAO0M).

OKCIIEpUMEHTANIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: IPOBEICHUE,
HaOJIoIGHHE W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peakly OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcuaoMm wmeau(ll)), mMHOroaroMHbIX
criupToB (B3ammojericTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okucieHue
aMMUayHbIM pacTBopoM okcuaa cepebdpa(l) u ruppoxcumom wmenu(ll), B3aumopeiicTBue
Kpaxmajga C HWOJOM), MPOBEIACHHE MPAKTUYECKOW padOTHI: CBOWMCTBA pPAcTBOpa YKCYCHOMH
KHCJIOTHI.

Pacuérnbie 3amayn.

Bblunciienuss 1mo ypaBHEHMIO XUMHMYECKOHW peakuuu (Macchl, 00BbEMA, KOJIUYECTBA
MCXOJIHOTO BEILECTBA WJIM MPOAYKTAa PEaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozeprKaliue OpraHn4eckiue CoeAMHEHNUS.

AMUHOKUCIIOTBI Kak aM(OTEepHble OpraHuyeckue coeauHeHus. dusznueckue H
XUMHUYECKHE CBOICTBA aMHUHOKHUCIOT (Ha TNpuMepe IinlKHA). buonoruueckoe 3HaueHue
amuHOKHCHOT. [lenTupl.



benku kak npuposiHbIE BBICOKOMOJEKYJSIpHbIE coeauHeHHs. llepBuuHasi, BTOpu4Has U
TpEeTUYHasi CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THIPOJN3, JEHATypaIus,
KaueCTBEHHBIC PEAKIIMH HA OEJIKHU.

OKCrepUMEHTAJIbHbIE METOJIbl M3Y4YEHMs BEIIECTB M WX MpPEBpalLICHUI: HaOltoJeHue u
OMMCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JCHATypalus OENKOB MpH HarpeBaHWUHU, I[BETHHIC
peakiuu O0eIKOB.

BricokomosieKyJIsSIpHBIE COeIMHEHUSA

OCHOBHBIE TOHATHS XMUMHHM BBICOKOMOJIEKYJISIDHBIX COEOUHEHMI: MOHOMED, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLMU, CPEIHsAs MoJeKyysapHas Macca. OCHOBHbIE
METO/]Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJMMEPU3ALIHs U TOJIMKOHEHCALIHS.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHMsI BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa31LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, KayuyKOB.

MexnpenMeTHbIE CBSI3U.

Peanu3zanus MexnpeaIMeTHBIX CBA3EH NMPU M3yYEHUH OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIIIETCS 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHITHHA, Tak W
MOHSITHH, ABISIOUIUXCA CUCTEMHBIMU JJIs1 OTJEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OOmre ecTecTBEHHO-HAYYHbIE TOHATHUA: SBICHHE, HAYYHbIM (akT, TUIoTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KJIAcCU(PHKAIMI, TMEPUOJAUYHOCTh, HAOIIOJCHUE, H3MEpeHHe,
AKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusuka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb,
BELIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (pU3MUecKre BEUYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

buonorus: xinerka, opranusm, Omocdepa, oOMeH BelIeCTB B OpraHusme, (poTocuHTE3,
OMOJIOTHMYeCKH aKTUBHBIE BelIecTBa (OENMKU, YTIeBOIBL, KHUPHI, (PEePMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/IBI, MTOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHosorus: NuIIeBble MPOTYKThl, OCHOBBI PAllMOHAJILHOTO IUTAHMSI, MOIOILIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIACC
OBIIAS U HEOPTAHNYECKASA XUMMUA

Teopernyeckue 0CHOBbI XUMHU

XuUMUUECKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs 000JIOUKA.
DHepreTHYecKue YpOBHH, MOyPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d- 2eMeHTsl. OcoOeHHOCTH
pacnpeziesieHusl 3JIEKTPOHOB 10 OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OnekTpoHHask KOHPUTYpalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuogmyeckass cucrema xXuMHueckux siaeMmeHTtoB JI. .
MenpaeneeBa. CBsi3b NEpUOAUYECKOTO 3akoHa U Ilepumonnueckoid CHCTEMBl XUMHUYECKHUX
anemeHToB JI. MI. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
10 TpyIIaM U NnepuojaM. 3HaueHHEe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenune BemiecTBa. XUMHUYECKas CBs3b. Buabl XUMHYECKON CBsI3UM (KOBaJEHTHAas
HEeNoJIsipHasl U TOJSpHas, MOHHas, MeTajuinyeckas). MexaHu3smbl oOpa3oBaHHsI KOBaJEHTHOU



XUMHUYECKON CBsi3U (OOMEHHBIH M JTOHOPHO-aKUENTOPHBIN). BomopoaHas cBs3b. BaleHTHOCTS.
DNeKTpoOTpUlIaTeNbHOCTh. CTenenb okuciieHus. IOHbI: KaTUOHBI M AHUOHBI.

BemectBa MOJEKYISIPHOTO ¥ HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTaBa
BelIeCTBA. THMBl KPUCTALIUYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne o0 gucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBasi 1oms
BEIIIECTBA B pacCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkmatypa HeOpraHHYeCKHX
BEIIECTB. ['eHeTHueckas CBs3b HEOPraHWYECKHUX BEIIECTB, MPUHAMJICKANUX K PA3TUUYHBIM
KJaccaMm.

Xumunueckass peakuus. Knaccupukanus XUMUYECKMX peakUuid B HEOPraHWYECKOW WU
OpraHWYeCKOW XMMHUHU. 3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHECHHS M MPEBpaICHUs
SHEPTUH MPU XUMUIECKUX PEAKITUAX.

CKOpoCTh peaknuu, €€ 3aBUCUMOCTh OT pasIWyHBIX (pakTopoB. OOpaTHUMBbIC pEaKIIUH.
Xumuueckoe paBHoOBecue. MDAKTOpPHI, BIMSIONIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle Hlarense.

Onextponutuyeckas auccormanus. CuibHble u ciabble d7eKkTponuThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IIEIOYHAs.

OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

DKCIEpUMEHTAIBHBIE METOJbI M3YyYCHHsI BEIIECCTB W WX MPEBpALICHUN: JEMOHCTpPAIIHS
tabmui «llepuognyeckas cuctema xumuueckux sieMeHToB J[. M. MenpaeneeBa», u3ydeHue
MOJCNIeH KPUCTAUIMYECKUX PEmETOK, HAOMIOJeHHEe | ONMHCAaHUE JEeMOHCTPAIIMOHHBIX U
Ja00OpaTOPHBIX OMBITOB (pa3lIoKEHHE IEPOKCHIA BOJOpOAA B TMPUCYTCTBUM KaTaau3aTopa,
OIIPEEIIEHUE CPEABl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHIUKATOPA, PEAKLUU
MOHHOTO OOMEHa), MPOBEJCHHUE MPAKTHUYECKON paboThl «BiusHue pa3nuyHbIX (AKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKLIUN.

PacuérHpic 3amaun.

Pacué€tel o ypaBHEHUSAM XUMUYECKUX PEAKIIHI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pPacy€Thl C UCMOIB30BAHUEM MTOHSTHS «MAcCOBast 107151 BEIIECTBAY.

Heopranuveckast xumust

Hemeramnbl. Ilonoxkenue HemetamioB B Ilepuoguyeckoil cucTeMe XUMHUYECKUX
sanementoB J[. U. MenneneeBa U OCOOCHHOCTH CTpoeHHsI atomMoB. Dusnueckue CBONCTBa
HEMETAIJIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpuUMepe KUCIopoia, cephl, (hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BAXKHEUITNX HEMETAJUIOB (TaloOreHOB, cephl, a3oTa, docdopa,
yrliepo/ia U KPEMHUSI) U UX COCAMHEHUH (OKCUIO0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHECHMUI).

[IpruMmeHeHrne BaxKHEUIIINX HEMETAVIOB M UX COCTMHEHUN.

Mertamel. [lonoxenne metamwioB B [lepuognyeckoil cucTeMe XUMHUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aToMOB MeTajuioB. OOmue
¢buznyeckue cBoiicTBa MeTasioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HAMPSIKEHHHA
METAaJJIOB.

XUMHYECKUE CBOMCTBA BaXXHEMIIMX METAJIOB (HATpUM, Kalluid, KajdblMd, MAarHuu,
QTIOMUHUMN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUI.

O61ue cnocoObl nmony4yeHust MeTauioB. [IpuMeHneHne MeTauioB B ObITY U TEXHHUKE.

OKCNEPUMEHTAIIBHBIE METOJbl HM3Yy4YEHUs BEIIECTB M WX MPEBPAICHUN: HW3YyUYECHHUE
KOJUTEKIIMU «MeTayuibl M CIUTaBbD», OOpPAa3IOB HEMETAJJIOB, PEIICHHE JKCIIEPUMEHTATbHBIX



3ajay, HaONIOJIeHWEe M  ONHMCaHUEe JEeMOHCTPAllMOHHBIX U  JaOOpaTOPHBIX  OIBITOB
(B3auMoielicTBUE TUAPOKCUIA AJTOMUHHUS C PACTBOPAMM KUCJIOT M WIEJIOYEH, KaueCTBEHHBIE
peakiuy Ha KaTHOHBI METaJJIOB).

Pacuérnble 3anaum.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B O M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wwin 00bEMY OJHOTO M3 yYacTBYIOLIMX B PEakKlUHM BELIECTB, pacdy€Thl Macchl (00BEMA,
KOJINYECTBA BEILECTBA) NPOAYKTOB PEAKIINH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus H )KU3Hb

Ponp xuMuu B 0O6ecriedeHu HKOJIOTHUECKOM, SJHEPreTHYECKON U MUILEeBOM 0e30MacHOCTH,
pa3BUTUU MeAULUHBL. [loHATME O Hay4HBIX METONAaX IIO3HAHUSA BEIIECTB U XMMHYECKUX
peaKuum.

[IpencraBiaenust 00 OOMMX HAyYHBIX MPUHLIUIAX [POMBIIIJICHHOIO IOJyYEHUs
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUAJOB: BAXKHEHIIME CTPOUTENBHBIE MAaTEpHAJIbI,
KOHCTPYKLIMOHHBIE MaTepUalbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl i1 JJIEKTPOHHKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XUMHS U 30pOBbE 4YEJIOBEKA: IPAaBWIA HCIOJIB30BAHUS JICKAPCTBEHHBIX IIPENApaToB,
npaBuiia 6€30MacHOr0 UCTIOIb30BAaHUS MPETapaToB OBITOBOW XMMUU B MIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXINpeaMeTHbIX CBA3€H MpH U3YYEHHH OOIIeH M HeOpraHM4eCKONW XMMHUU B
11 xnacce ocyuiecTBIsS€TCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK U MOHATHUMH, SABISIOMUXCA CUCTEMHBIMU I OTIEIBbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOme ecTecTBEHHO-HAyYHble IOHATHUS: HAay4dHBIH (akT, TUMOTe3a, 3aKOH, TEopus,
aHauM3,  CHHTE3,  KJacCU(UKAIMs,  MEePUOAMYHOCTb,  HAONIOJCHHE,  HKCIEPUMEHT,
MOJICJIINPOBAHUE, U3MEPEHHUE, SIBIICHUE.

@dusuka: Marepus, JHEPrus, Macca, aToM, IEKTPOH, MPOTOH, HEHUTPOH, HOH, H30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUIl YPOBEHb, BEIECTBO, T€I0, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, GU3NYECKUE BEIMUMHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kinerka, opraHums3M, 3KocHcTeMa, Ouocdepa, Makpo- U MHKPODIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3MeE.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/IBI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

Texnomorus: XUMUYECKass  MPOMBIILIEHHOCTD, MeETaJuLyprus, IIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepuasos, CEJIBCKOXO35MCTBEHHOE IIPOU3BOJCTBO, MULIEBas
MPOMBIIIICHHOCTh, (apMalleBTUYeCKass MPOMBIIUICHHOCTb, MPOU3BOJCTBO KOCMETHUECKUX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, JJEKTPOHHAS IMPOMBIIIIECHHOCTD,
HAaHOTEXHOJIOTUU.



INDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOI'PAMMELI 110 XMMHWHN HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYAIOIIMMHUCS IPOrpamMm
cpenHero o0miero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM U MpeAMeTHbIM). HayuHo-MeTonnyeckoii
OCHOBOM sl pa3pabOTKH MJIaHUPYEMBIX PE3YJIBTaTOB OCBOCHHSI MTPOTPAMM CPETHEro 00IIero o0pa3oBaHUs
SBJISIETCS] CACTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B coorBeTcTBUU C CUCTCMHO-JACATCIIBHOCTHBIM IMOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YyJIbTATOB
OCBOCHHUS TpeAMeTa «XHUMHUS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUs BBIJICICHBI CICIYIOIINE
COCTaBJISOLIHE:

OCO3HaHWE OOYYaIOMUMHCS POCCUMCKON TPaXJAHCKOW HMIGHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHHUIO;

HaJIMYUe MOTUBALMU K 00yYEHHIO;

[EJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JTMUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKHX TPaauInii 0a30BOI HAYKU XHUMHH;

T'OTOBHOCTHh H CHOCOGHOCTB 06yqa101u1/1xcs1 PYKOBOJACTBOBATHLCA B cBOEH ACATCIIbHOCTH LICHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, ITPUCYIIUMU LIGJIOCTHOI71 CHUCTEMEC XUMHUYCCKOI'O 06pa3OBaHI/I$I;

HAJIMYUC MPaBOCO3HAHUA DKOJIOTHUECKOH KYJbTYpPBl H CIIOCOOHOCTH CTaBHUTh acjim u CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JIndaHOCTHBIE pPE3yJbTaThl OCBOCHUA MpeAMeTa «XUMHS» JIOCTHTaloTCS B €IWHCTBE Yy4eOHOH U
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C T'YMAaHUCTHUYECKHUMH, COLMOKYJIbTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMHU M UJI€aJIaMU POCCUHCKOTO IPa)KAaHCKOTo O0IIecTBa, MPUHATHIMU B OOIIIECTBE
HOpPMaMu W TpaBWJIaMU T[OBEACHUSA, CIIOCOOCTBYIOIIMMHU IPOILIECCAaM CaMOIO3HAHUS, CAMOPA3BUTHUS H
HPAaBCTBCHHOI'O CTAHOBJICHUS JINYHOCTHU O6yanOIHHXC$I.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS TNpeAMeTa «XHUMHUS» OTpaxaroT CcHOPMUPOBAHHOCTH OIBITA
MMO3HABATECIBLHON H HpaKTI/ILICCKOﬁ JACATCIIbHOCTHU o6yqa101u1/1xcs[ o peajiu3alliu IPHUHATBIX B O6III€CTBC
HeHHOCTeﬁ, B TOM 4YHCJIE B HaCTH.

1) rpa:xxaaHCcKoOro BOCIMTAHUA:

OCO3HaHHUS O0YYarONIMMHCS CBOUX KOHCTHTYIMOHHBIX NpaB U 00S3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MIPaBONOPAIKY;

MPEACTABJICHUS O COLMATIbHBIX HOPMAaX U MpaBUiIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEILHOCTU MPU CO3AAHUU YUEOHBIX MPOEKTOB, PEIICHUH
y‘IC6HBIX 1 IO3HABATCJIBHLBIX 3aa4, BBIIIOJJTHCHUU XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH IOHMMAaTh M INPUHUMATh MOTHBBI, HaMEPEHHUs, JIOTUKY M apryMEHThl APYTUX IpHU
AHAJIN3€C Pa3JIMYHbIX BUIOB y‘IC6HOI>'I JCATCIIbHOCTH,

2) NATPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS! K UICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTE€UYECTBEHHON XUMUU;

YBaXEHHUsI K MPOLIECCY TBOPYECTBA B OONACTH TEOPUU U MPAKTUYECKOTO TMPUMEHEHHS XHMHUU,
OCO3HaHHUS TOTO, YTO JOCTHKCHHMS HAyKH €CTh pe3yNbTaT AMUTEIbHBIX HAOTIOACHHMA, KPOMOTIMUBBIX
SKCIICPUMCHTAJILHBIX ITOMCKOB, TOCTOAHHOI'O TPpyda y‘-IéHBIX U IIPAKTUKOB;

HHTCPCCa M IMO3HABATCJIbHBIX MOTHBOB B IIOJYYCHUHW H IOCICAYIOUICM aHAJIN3C I/IH(bOpMaHI/II/I (6]
NEPCAOBBIX TOCTHXCHUAX COBpeMeHHOﬁ OTE€UYECTBEHHOU XUMHUU,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPaBCTBEHHOI'0 CO3HAHMS, ITUYECKOrO MIOBE/ICHMS;



CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHbIE C XHUMHUYECKUMHU SIBICHUSAMH, WU TPUHUMATH
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHHBATh CBOE MOBEJICHHUE U MOCTYNKHA CBOMX TOBAPHUIIEH C MO3UIMI HPAaBCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHHE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYJbTYpPbI 310POBbS:

MOHMMAaHHUA IIEHHOCTEH 3I0pOBOro M 0e30macHoro odpasza *KHU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUUYECKOMY 370POBbIO;

coOrofieHHsT TPaBUIl OE30MacHOTO OOpaIlIeHHs C BEIIeCTBAMU B OBITY, MOBCEJIHEBHOW XU3HU U B
TPYIOBOH JAESITEIBHOCTH;

MOHWMAHUS IIEHHOCTH TPaBUJI WHAMBUAYAIBHOTO W KOJUIGKTHMBHOTO OE€30MacHOTO TIOBEICHHS B
CUTYaIUX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHUS TIOCJICICTBUM U HEMPHUATUS BPEAHBIX MPUBBIUEK (YHMOTPEOJICHHS aJKOTOJIsI, HAPKOTHUKOB,
KypeHHUs);

5) Tpya0BOIro BOCIMTAHUSA:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEJOBATEIBCKON JAEITeIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOU U IPYTHX BUJAX JAEATEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHO€ Y4YaCTHE€ B PEIICHUM MPAKTUYECKUX 3a/lay COLMAIbHOM HANpaBJICHHOCTH (B
paMKax CBOEro Kjacca, MIKOJbI);

WHTEpeca K MPAKTUYCCKOMY H3Y4YCHHIO Mpodeccuii pa3IuYHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUS NMPEMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUSA K TPYAY, JIOJIM TPYJla U Pe3yJIbTaTaM TPYA0BOH JACATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIUBUAYaJIbHOW TpaeKTopuu oOpa3oBaHus, Oymayiiei
npodeccun W peanu3aliil COOCTBEHHBIX JKM3HEHHBIX IUJJAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HTHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) ’3K0J10rMYEeCKOro BOCIUTAHMS:

HKOJIOTUYECKHU 11eJ1eCO00Pa3HOr0 OTHOIICHUS! K MPUPOJE, KAaK UCTOYHUKY CYIIECTBOBAHHUS >KM3HU Ha
3emie;

MMOHUMAaHUs TI00aJTBFHOTO XapaKTepa PKOJOTHUECKUX MPOOJIeM, BIMSHUS SKOHOMUYECKUX TPOIIECCOB
Ha COCTOSIHME TPUPOTHON U COLMAIBHOM CPEJIbl;

OCO3HAHHSA HEOOXOJWMOCTH WCIOJb30BaHUS JOCTI)KCHUH XUMHUHM I PEIIeHUs BOIPOCOB
palMOHAIBHOTO MPUPOIOIIOIb30BAHNS;

AKTHUBHOTO HEMpUATUSA JNEUCTBUM, NPUHOCSIIMX BpEl OKPYKAIOIIeH MPUPOIHON cpene, yMEHHUs
MPOTHO3MPOBATh HEONArONPHUATHBIE OSKOJOTHYECKHE TMOCIHEACTBHS MPEANPUHIUMAEMbIX JCHCTBHIA U
MpeaoTBpaliaTh ux;

HaJUYMsl Pa3BUTOrO JKOJIOTMUECKOTO MBIIUICHHUS, SKOJOTHUECKOU KYJNbTYPHI, OIbITa JACATEIHHOCTH
AKOJIOTUYECKON HANPABICHHOCTU, YMEHHUSI PYKOBOJICTBOBATHCS UMM B MO3HABATEIHHOM, KOMMYHUKATHBHOMN
Y COITMAIBHON MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO TIPOTHUBOCTOSITH UACOJIOTHH XeMO(hOoOHH;

7) 1EeHHOCTH HAYYHOI'0 TO3HAHMSL:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
00IIECTBEHHON TIPAKTHKHY;

MOHUMAHUS CIIEMU(UKA XUMHUHU KaK HAyKH, OCO3HAHUS €€ poiu B (hOPMHUPOBAHHH PAIMOHATHHOTO
HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO TPEJCTABICHUS 00 OKPYXKaIoIeM MHUPE KaK O CIUHCTBE
NPUPOJLI U YEJIOBEKA, B TMO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEM U PEIICHHH MpOOJieM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTA XWMHH IS COBPEMEHHOW IMBWJIM3alMA: B €€
TYMaHUCTUYECKON HAIPaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHWM HOBOW 0a3bl MaTEPHAIIBHOW KYJIbTYPHI,



pelICHUH TI00abHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHs YEJIOBEUECTBA — CHIPHEBOW, SHEPreTHUYECKOH,
NUIIEBOH M SKOJIOTHYECKON Oe30MacHOCTH, B Pa3BUTUU MEIAMIIMHBI, 00ECIICUEHUH YCIIOBHH YCIEIIHOTO
TPyZAa U SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKJOT0 WieHa 00IIecTBa;

€CTeCTBEHHO-HAyYHOW TPaMOTHOCTH: TOHMMAHUS CYINTHOCTH METOJOB IO3HAHMWS, WCIOJIb3yEMBIX B
€CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydacMble 3HAaHUS U aHain3a W OOBICHEHHS
SBJICHUHA OKpY’KAIOLIEr0 MHUpa M MPOUCXOMAIIMX B HEM M3MEHEHHWH, yMEHHus JenaTb OOOCHOBaHHbBIE
3aKJIIOYEHUS HAa OCHOBE HAy4YHBIX ()aKTOB M MMEIOUIMXCS JAHHBIX C IEJbI0 MOJYYEHHs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO HCHOJb30BATh XUMHUECKHE 3HAHUS [UId pEHIeHUs MpobiieM B
peabHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOM eI TETbHOCTH,

TOTOBHOCTH U CHOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHHMIO M CaMOOOPA30BAHMIO, K AKTUBHOMY
MIOJTYYCHHIO HOBBIX 3HAaHUH M0 XUMHH B COOTBETCTBHUH C )KHU3HEHHBIMHU TIOTPEOHOCTSIMH;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3IudHbIX chepax mpodhecCHOHATBHON eATeTbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3ybTaThl OCBOCHHUS y4eOHOro mpeamera « XMMHsS» Ha YPOBHE CPEJHEro 0OIIero
00pa30BaHus BKIIOYAIOT:

3HAUMMble A1 (OPMHUpPOBAHHMS ~ MHPOBO33PEHHUS  OOy4alOMIMXCS  MEKIUCUUIUITMHAPHBIC
(MeXIpenIMeTHbIE) O0IlleHAayYHble IIOHATHS, OTPAXKAIOUIME LEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa H
cnenn(rKy METOJOB IO3HAHWS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepwuisi, BEUIECTBO, SHEPTHs,
SBJIGHUE, MPOLIECC, CHUCTEMa, HAyuyHbli (aKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
ucciieloBaHue, HaOIr0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U IpYTHe);

yHMBEpcallbHble y4eOHble JeicTBUA (1O3HABaTEIbHbIC, KOMMYHUKATHBHBIC, DPETYJISATUBHBIE),
oOecrnieunBaromiue (GopMupoBaHUe (PYHKIMOHAIBHOW TIPaMOTHOCTH U  COLMAJIBHOM KOMIICTCHLUHU
o0y4armuxcs;

CHOCOOHOCTh O0YYarOIIMXCs MCIOJIb30BATh OCBOCHHBIE MEXIUCIHUILIMHAPHBIE, MUPOBO33PEHUECKHUE
3HAHUS U YHUBEPCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATEIBLHON U COLIMAIILHON ITPaKTUKE.

MertanpeameTHble  pe3yibTaThbl OTpaXalOT  OBJAJECHHE  YHHUBEPCAIbHBIMU  y4EOHBIMU
[03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JI€HCTBUSMHU.

OnJiaieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH N103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JJOornyecKue AeMcTBUS:

CaMOCTOATENIbHO (DOPMYJIUPOBATh U aKTYaJIU3UPOBATh MPOOIEMy, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEACIATh LEIN ACITEIbHOCTH, 3a/aBas IapaMEeTpbl U KPUTEPUU HX AOCTHXKEHHS, COOTHOCHUTH
pE3yJIbTaThl JEATENBHOCTH € IIOCTABIEHHBIMHU LIENSIMY;

UCIIOJIb30BaTh NP OCBOEHUM 3HAHUUM NPUEMBI JIOTUYECKOTO MBILIUIEHUS — BBIIEIATh XapaKTEpHbIE
IIPU3HAKU MOHSITUM M YCTaHABIMBATHh WX B3aWMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME IOHATHUS IS
00BsICHEHUS OTJENIbHBIX (DAKTOB U SIBJICHMUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH [UIs KIIACCU(UKALMHU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMH SBICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXJIeHHs (MHIYKTUBHbIC, JEIyKTUBHBIC, I10 aHAJIOTUH), BBIBIATDH
3aKOHOMEPHOCTHU U NPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH BBIBOABI M 3aKIIIOUCHHUS;

IIPUMEHATh B IPOILIECCE IO3HAHMS, UCIOJIb3YEMBbIE B XMMHUM CHMBOJIMUECKUE (3HAKOBBIE) MOJEIH,
IpeoOpa3oBbIBaTh MOJICIbHBIE IPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOJI) 3JIEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XHUMHUYECKON PEaKIUu — MPU PEIICHUHN yYeOHBIX MO3HABATENBHBIX M MPAKTHYECKUX



3aJa4, TPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NPEJICTaBICHUS MJIs BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3Yy4aEeMBbIX BELIECTB U XUMUYECKHX PEAKIIHI.

2) 6a3oBbIe HCCIeA0BaTENbCKUE e CTBUS:

BJIa/I€Th OCHOBAMHU METOJIOB HAYYHOI'O TO3HAHMSI BEILIECTB U XUMUYECKUX PEaKIui;

dbopMyIMpoBaTh LEAM MU 3a/ladll HMCCIEI0BaHUS, HCIOJIb30BaTh MOCTABICHHBIE M CAMOCTOSATEIHHO
c(hOpMyIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (POPMUPOBAHUS THIIOTE3bI
10 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUIA;

BJIa/IETh HABBIKAMU CAMOCTOSTENBHOIO IUIAHUPOBAHUS U NPOBEACHUS YUYEHUYECKUX DKCIEPUMEHTOB,
COBEpPILIEHCTBOBAaTh YMEHHs HaOMI0JaTh 3a XOJOM IpOLecca, CaMOCTOATENBHO IPOTHO3UPOBATH €r0
pe3yabTar, (GOpMyIHpPOBaTh OOOOIIEHHS M BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pPE3yJIbTAaTOB
HCCIIEIOBAHMSI, COCTABJIATH OOOCHOBAHHBINA OTYET O MPOAETaHHOH padoTe;

pUOOpeTaTh OMNBIT YYEHHUYECKON MCCIeA0BATEIbCKOM M IMPOEKTHOM MAESITEIbHOCTH, NPOSBIAThH
CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METO/JOB pELIEHUS NpPaKTUYECKUX 3ajad,
IPUMEHEHHIO PA3JINYHBIX METO/I0B MIO3HAHUS.

3) pabora ¢ ungopmanmueii:

OPUEHTUPOBATbCSI B PA3IMUYHBIX HCTOYHHMKAX HHGpOpMAlMK (HAyYyHO-IOMYJspHAas JUTepaTypa
XMUMUYECKOTO COZEp)KaHus, CIpaBOYHbIE MMocoOus, pecypchl MHTepHeTa), aHaMU3UpOBaTh HH(OPMAIIHIO
pa3NIWYHBIX BUAOB M (OpPM TPEACTaBICHUS, KPUTHUECKH OICHMBAaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUHBOCTb;

(dbopMyIIMpOBaTh 3ampPOChl M MPUMEHATh pPa3IUYHbIE METOJbl MPU MOUCKE U OTOOpEe MH(pOpMaIuH,
HEOOXOUMOM U1 BBIIOJTHEHUS Y4EOHBIX 3a/1a4 ONPEeeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCHOIb30BAHUSA MH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH M pa3iIMyYHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMANIbHYIO (popMy mpencTaBieHUs MH(popManuu (CXeMsbl, TpaukH,
JMarpaMMbl, TaOJIUIbI, PUCYHKH U IpYTHE);

UCTIOJIb30BaTh HAy4YHBIH S3BIK B KayeCTBE CPEACTBA MpHU paboTe ¢ XUMHUYECKON HH(pOpMaIMen:
NPUMEHATh MEXIpeAMETHbIe ((pHU3MUecKne ¥ MaTeMaTHYeCKHe) 3HAaKM W CHUMBOJBI,  (OPMYJIHI,
ab0peBuaTypbl, HOMEHKIIATYpY;

HCIIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISIIHOCTH.

OgJaleHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BOMPOCHI 110 CYILECTBY 00CY/1aeMON TEMbI B X0JI€ 1MAJIOTa U/UIIU TUCKYCCUH, BBICKA3bIBATh
uzieu, GopMyIHpoBaTh CBOU MPEITI0KEHNUS OTHOCUTENIBHO BBIMOJIHEHUS MPeI0KEHHON 3a1auu;

BBICTYIIaTh C  IPE3CHTALMEN  PE3yJIbTaTOB  IIO3HABATEJIBHOM  JIEATENBHOCTH, IOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIPU BBIIOJHEHUM XHMUYECKOIO 3KCIEPUMEHTA,
NPaKTUYECKOH paboTHI 10 MCCIIEJOBAHUIO CBOMCTB M3YYaeMBIX BEIECTB, PEATM3ALNU YIEOHOTO MPOEKTa U
(GopMyIIMpOBaTh BBIBOJBI [0 pe3yJIbTaTaM MPOBEAEHHBIX UCCIIEJOBAHUM MyTEM COTIACOBAHUS MO3ULMHA B
X0J1e 00CYXKJeHUsI 1 0OMEHA MHCHUSIMU.

OnJialeHHe YHUBEPCAJILHBIMH Pery/IsTUHBHBIMH JelCTBHSIMU:

CaMOCTOSITEJIBHO TUIAHUPOBATh M OCYILECTBIIATh CBOIO NMO3HABATEIbHYIO JI€ATEILHOCTD, ONpPENesis eé
e M 3a/laud, KOHTPOJIMPOBATh M MO0 MEpe HEO0OXOAMMOCTH KOPPEKTHPOBATh MpeajaraeMblil aJroputMm
JeMCTBUI NIPU BBINOJHEHUH YUYEOHBIX M HCCIEOBATENIbCKUX 3a7ay, BeIOMpaTh Hauboiee >(PQeKTHBHBIN
CHoco0 MX peHIeHus C y4ETOM MOTYUYECHHUsI HOBBIX 3HAHHI O BEIIECTBAX U XUMHUYECKUX PEaKIIMAX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JIESTEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI



10 KUIACC

IIpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMus» OTpaKaroT:

c(hOpPMHUPOBAHHOCTH TMPEICTABICHUI O XMMHUYECKOW COCTaBIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIU XUMHUHU B MIO3HAHUU ABJIEHUN IPUPOJIbI, B (POPMUPOBAHUHN MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOAMMOW Ml pelleHHs MPAaKTUYeCKUX 3aJad U SKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOIL cpere;

BIIQJICHAE CUCTEMOWM XMMHMYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraloIMe ITOHATHS
(XMMMYECKUI ~ 3JIEMEHT,  aToM, OJJIEKTpOHHass  00oJlouka  aroma,  MOJEKyJa,  BaJEHTHOCTb,
AIIEKTPOOTPHIIATEILHOCTh, XUMHUECKas CBsI3b, CTPYKTypHas popmyia (pa3BEpHyTasi U COKpaII€HHas), MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIN 00BEM, yIiaepoaHbIi cKeleT, (QYHKIHMOHAIbHAs TPYIa, paguKall, u30Mepus,
WU30MEpbI, TOMOJIOTUYECKANA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA M a30TCOAEPKAIINE COCIUHEHHS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECUHEHMSI); TEOPUHU U 3aKOHBI (Teopus
CTpOEHUs opranndeckux BemecTs A. M. ByTiepoBa, 3aKk0H COXpaHEHUs] MAacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3BIK XMMHH; MUPOBO33PEHUECKHE 3HAHMS, JIEKAIUE B OCHOBE NOHUMAHHUS IPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PAKTOJIOIMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€301acHOM HCIIOJIb30BaHUH Ba)KHEHIINX OPraHMYECKUX BEIIECTB B OBITY U NMPAKTHUECKOW NESATETHbHOCTH
YEJIOBEKA;

c(OPMHPOBAHHOCTh yMEHHUH BBIABIATH XapaKTEpHbIE MPHU3HAKH TOHATUH, YCTaHABIMBATH WX
B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHS IIPU ONMCAHUH COCTaBa, CTPOCHUS U IIPEBPALLECHHUN
OPraHUYEeCKHX COCTUHEHUM;

C(OPMHPOBAHHOCTh ~ YMEHUH  MCIOJIB30BaThb XUMHUYECKYI0 CHMBOJIMKY JUISI  COCTaBIICHMS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpalEHHOHM) (OopMya OpraHMYECKHMX BEIIECTB H
YPaBHEHHH XHMHYECKUX PEAaKUUi, W3rOTaBIMBAaTh MOJEJIHM MOJIEKYJ OpPraHMYECKHUX BELIECTB JUIS
WJUTFOCTPALIMM UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIEKHOCTh U3yUYEHHBIX OPIraHUYECKUX BEIECTB I10
UX COCTaBy M CTPOEHHIO K ONpeAeiIEHHOMY Kiaccy/Tpylme COeAMHEHHH (yTIeBOAOPOAbI, KUCIOpPOJ U
a30TCOJEpIKAIME COEIMHEHUS, BBICOKOMOJIEKYJISIDHbIE COEAUHEHMs), JlaBaTb MM Ha3BaHUS IO
cuctemarnueckoil Homenkiatrype (IUPAC), a Ttaxke NpuBOAWTH TpUBHAIbHBIE HAa3BaHUS OTIEIbHBIX
OpPraHUYECKUX BEIIECTB (ITUJIEH, MPOIUIIEH, alleTUIIEH, STUICHIIIMKOIb, TIIUIEPUH, (eHou, (popManbIeru,
aleTaIbJETH], MypaBbUHAsi KHCJIOTA, YKCYCHAas KHCJIOTa, OJIEMHOBAas KHUCIIOTa, CTEapUHOBAs KHUCIIOTA,
IJII0K03a, PPYKTO3a, Kpaxmall, LEeJI0103a, IIHLUH);

c(OPMHPOBAHHOCTh YMEHHS OMpPEIENATh BUABl XMMHUYECKOH CBA3M B OPraHUYECKUX COEJUHEHUSX
(oguHApHBIE U KpaTHBIE);

c(OpPMHPOBAHHOCTh YMEHHUS IPUMEHSTH TOJI0KEHUS TEOPHH CTPOSHHS OPraHMYECKUX BemiecTB A. M.
BytnepoBa asist 00bsICHEHNST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOSHHUS; 3aKOH COXPaHEHHS
MacChl BEIIECTB;

c(OPMHPOBAHHOCTE YMEHMH XapaKTepHU30BaTb COCTaB, CTPOEHHUE, (PU3MUECKUE U XHMUYECKHE
CBOMCTBA TUIMYHBIX IpPEACTABUTENECH PAa3IUYHBIX KJIACCOB OPraHMYECKHX BELIECTB (METaH, 3TaH, 3TUJIEH,
NpONWJIeH, aueTwieH, Oyranuen-1,3, metunOytanuen-1,3, OeH30i, MeTaHOJ], 3TAaHOJ, 3TUJICHIJIMKOIIb,
[JIMIEepUH, (EHON, aleTalbleru/l, MypaBbUHAs M YKCYCHas KHCJIOTBHI, TJIIOKO3a, KpaxMmall, LEeJUIIN03a,
aMUHOYKCyCHasl KUCJIOTa), WJUIIOCTPUPOBAaTh TI'€HETUYECKYK0 CBSA3b MEXKIY HHUMHU YpPaBHEHUSAMHU
COOTBETCTBYIOIIMX XUMUYECKHX PEaKIUil C UCTIONb30BaHUEM CTPYKTYPHBIX (HOpMyIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTE€pU30BaTh HMCTOUYHUKH YTIEBOAOPOMHOTO CHIPbS (HE(TH,
MIPUPOJIHBIN ra3, yroip), CIOCOOBI UX NMEPEepabOTKH U MPAKTUUYECKOE TPUMEHEHNE IPOAYKTOB epepaboTKu;



Cc(OPMUPOBAHHOCTh YMEHHI MPOBOIUTH BBHIYMCIICHHS 110 XUMUUECKHM YPaBHEHHSM (Macchl, 00bEéMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM TMPOAYKTA PEAKIMH IO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO M3 UCXOJIHBIX BEIECTB HJIM MPOIYKTOB PEAKIINH);

Cc(OPMUPOBAHHOCTh YMEHHIA BJIJIETh CUCTEMOM 3HAaHHM 00 OCHOBHBIX METO/IaX HAYYHOTO MMO3HAHUS,
UCIIOJIb3yEeMBbIX B XHMHH IPU H3YyYCHHUH BEIIECTB M XMMHYCCKUX SIBJICHUH (HAOMIOICHUE, M3MEpEHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNUE), UCIIOIB30BaTh CUCTEMHBIC XUMUYECKHUE 3HAHUS ISl TIPUHSITUSL PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CHUTYAIIUsX, CBI3aHHBIX C BEIICCTBAMH U UX IPUMEHCHUEM;

C(OPMUPOBAHHOCTh yMEHHH COONIONATh TpaBHJa TIOJNB30BAHUS XHUMHUYECKOW TOCYIOH W
7a00paTOPHBIM 00OpYJOBaHMEM, a TakXkKe IpaBWia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIMSMHU T10 BHIOJHEHUIO JTAOOPATOPHBIX XUMHUUECKHX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHI TUIAHUPOBATh M BBINOJHATH XMMHUYECKUI DKCIICPUMEHT (IPEBpAIICHHS
OpPraHMYECKUX BEIICCTB TPU HATPEBAHWU, MOJYYCHUE STHICHA W M3YYCHHUE €r0 CBOWCTB, Ka4eCTBCHHBIC
pEaKIMK OpPraHWYEeCKUX BEIIECTB, JCHATypalus OCIKOB MpPU HArpeBaHHH, I[BETHBIC PEaKIUU OEJIKOB) B
COOTBETCTBUH C TPaBUIIAMH TEXHHKH OE€30MAaCHOCTH IMPH OOpameHHH C BEMECTBAMH M Ja0OpaTOPHBIM
000pyIOBaHUEM, TIPEJCTABIATH PE3yJIbTAThI XUMHUECKOTO JKCIIEpHUMEHTa B (OpME 3alicH YpaBHEHHI
COOTBETCTBYIOIIHMX PEaKInil U (POPMYIUPOBATH BHIBO/IBI HA OCHOBE STHX PE3yJIbTATOB;

C(OPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XHMHUYECKYI0 HMH(POPMAIHUIO, MOTy4aeMyto
U3 pa3HbIX UCTOYHHUKOB (CpeacTBa MaccoBOM mH(popManuu, HTEepHET U pyTrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOJIFO/IATh TIPABHIIA YKOJIOTUUYECKH IIEJIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYIOBOH JEATEIBHOCTH B IIEJSIX COXPAHEHUS] CBOETO 3/I0POBbS M OKPYKAIOWICH MPUPOTHOM Cpesbl,
OCO3HaBaTh OIACHOCTh BO3JICHCTBUS HAa KHMBBIC OPraHU3MBI ONPENCIEHHBIX OPraHUYECKHX BEIIECTB,
noHumasi cMbich nokaszarens [1/1K, mosicHsITh Ha mpuMepax crocoObl YMEHBIICHHUS W TPEIOTBPALICHUS X
BPEITHOT'O BO3/ICHCTBHS HA OPTaHU3M YCIIOBEKA;

JUIsl OOYYaIOUIMXCS C OTPaHMYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHE TPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJ[aX IMO3HAHUS BEIIECTB U XUMHYECCKUX SIBJICHUIA;

JUISL CIICTIBIX U CIIA0OBHIAIIUX OOYYarOUIMXCS: YMEHUE HCIOJIb30BaTh PEbe(HO-TOYCUHYIO CHCTEMY
o0o3Hauennii JI. bpaiisst U1 3amuc XUMHYECKUX (HOopMyII.

11 KJIIACC

[IpenmeTHbIE pe3ybTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMusD» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O XUMHUYECKON COCTaBISIONIEH €CTeCTBEHHO-HAYYHON KapTUHBI
MUpa, POJU XUMHUHU B TIO3HAHUU SBIICHUHN TIPUPOJIbI, B (POPMUPOBAHUN MBIIUICHHUS U KYJIbTYPbl IHYHOCTH, €€
(YHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOMUMOW Ui pEIIeHUs NPAKTHYECKUX 3a7ad M HIKOJOTHYECKU
000CHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0pPOBBIO U IIPUPOJIHOM cpee;

BJIAJICHUE CHUCTEMOM XMMHYECKHX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBONOJIATAIOIIME MOHSITHUSA
(XMMHYECKHI 3JIEMEHT, aToM, M30TOI, S-, P-, d- 3JIEeKTpPOHHBIE OPOHUTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJIApHBIA 00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas CBS3b
(xoBaJleHTHasl, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpUCTAIJIMYecKas pemérka, THUIbl XUMHUYECKUX
peakluii, pacTBOpP, 3JIEKTPOJIUTHI, HEJIEKTPOJIUTHI, SJIECKTPOIUTHYECKAsT JUCCOLMALMUSA, OKHCIHTEb,
BOCCTaHOBUTENb, CKOPOCTh XMMHYECKOW PEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOIUTUYECKON aucconuranuu, nepuoauyeckui 3akoH . . MenneneeBa, 3aKOH COXpPaHEHUS! MacChl
BEILIECTB, 3aKOH COXPAHEHUS M MPEBPAICHUS] HHEPTrUU IMPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI S3bIK XUMHH, MUPOBO33PEHYECKUE 3HAHUS, JISKAIINE B OCHOBE TIOHUMAHUS IPUYUHHOCTH U
CHCTEMHOCTH XHUMHUYECKUX SIBIICHUU, (DAKTOJIOTMUECKUE CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH H



0€30MacHOM HCTOIh30BAaHUH BAKHEUITUX HEOPTAaHUYECKUX BEIIESCTB B OBITY U MPAKTHUECKON JAeSTENbHOCTH
YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUU BBISBIATh XapaKTEpPHbIE NPHU3HAKK TOHSITHHA, YCTAHABIWUBATH WX
B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSATHUS MPU OMUCAHUU HEOPTaHUYECKHX BEIIECTB M UX
IIpEBpAICHU;

c(OpMHUPOBAHHOCTh YMEHUN HCIOJB30BaTh XHUMHUYECKYI0 CHMBOJIUKY [UIsI COCTaBJICHUS (DOpMys
BEIIECTB M YPAaBHEHUI XMMHUYECKHUX peakiuii, cuctemarnueckyio HomeHknarypy (IUPAC) u tpuBmnanbHble
HA3BaHUS OTAEIBHBIX HEOPTAaHUUECKUX BEIIECTB (yrapHbId ra3, yriIeKUCIbIi ra3, aMMUaK, raméHas u3BecTb,
HeraméHasi U3BeCTh, MUThEBAasl CO/Ia, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEIENISATh BAIGHTHOCTh U CTENICHh OKUCIICHUSI XUMHUYECKHUX AJIIEMEHTOB
B COCJIMHEHHUSAX pa3JIMYHOTO COCTaBa, BUJ XMMHYECKOW CBA3M (KOBAJIGHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPO/IHAsI) B COCAWHEHHUAX, THUI KPUCTAUIMYECKOW pem€TKM KOHKPETHOTO BellecTBa (aToMHas,
MOJICKYJISIpHAsi, HMOHHAs, METAJUIMYECKas), XapaKTep Cpelsl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
COCIUHCHMI,

c(hOpMUPOBAHHOCTh YMEHUN yCTaHaBIUBATh MPHUHAJICKHOCTh HEOPraHMYECKHX BEHIECTB MO HUX
COCTaBy K OIpeNlelEHHOMY KIIAcCy/TpyIilie COeTUHEHHH (MPOCThIE BEIIeCTBA — METAJIbl U HEMETalIbl,
OKCHJIbI, OCHOBaHMSI, KUCIIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COIIHN);

c(hOpMUPOBAHHOCTh YMEHHH pPACKpBIBATh CMBICI mepuonudeckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPHUPOBATH €70 CHCTEMATU3UPYIOIIYIO0, OOBSICHUTEIHHYIO H MPOTHOCTUICCKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHUX
saneMeHTOoB 1-4 mnepuonoB Ilepuonnueckoil cuctembl xumuueckux snemeHToB JI. M. Mengaeneesa,
UCIIONB3YSl TOHSTHUA «S-, P-, d-DIIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE YPOBHM», OODBICHSITH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COECIUWHEHHUH IO MepUojaM U rpymnmnam
Ilepuoanueckoit cucreMsl XuMUUeCKUX 31eMeHToB /I. M. Menpaeneesa;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBa
HEOPTraHWYECKHUX BEIIECTB PA3IMUHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE T€HETUUYECKON CBSI3U MEXKTY
HEOPTraHWYECKUMH BEIIECTBAMHU C TOMOIIbIO YPABHEHHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHiA;

c(hOopMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIIMPOBATH XUMUUYECKHE PEAKIUU TIO0 PA3TUYHBIM MpU3HAKAM
(4uciy M COCTaBy pearupyronnx BEIeCTB, TEIIOBOMY Y (PEeKTy peakiuu, N3MEHEHHUIO CTEIeHEH OKUCIICHUS
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUW COCTaBISATh YpPAaBHEHUS pEAKIUl pa3NUYHbIX THUIIOB, TMOJHBIE U
COKpaIlEHHBIE YpaBHEHUS pEaKlMii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, IPU KOTOPBIX 3TH PEaKLIUU HIIYT
JI0 KOHIIa;

c(hOPMUPOBAHHOCTh yMEHHM TIPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KAuyeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PaCKPBIBAaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHMA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKuii;

c(hOpMUPOBAHHOCTh YMEHHM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKON PEaKIuu OT PAa3IUYHBIX
(bakTOpoB; XapakTep CMEIICHHs XMMHYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JCUCTBUS
(mpunuun Jle llarense);

c(hOPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHYECKHE TMPOIECCHI, JIeXKAIUe B OCHOBE
MIPOMBINIJICHHOTO TIOJyYEHHUsI CEPHON KUCIIOTBI, aMMHUaKa, a Takke c(HOPMHUPOBAHHOCThH MPEJCTABICHUN 00
OOIIMX HAYYHBIX MPUHIIUAIAX U IKOJOTHYECKUX MPOOIeMaX XUMHUYECKOTO MTPOU3BOJICTBA;

c(hOopMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIUHUCICHUS C MCTIOJIB30BAaHUEM TIOHSTHS «MaccoBasi JTOJIS
BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIIEHUN Ta30B MpPU XUMUYECKUX PEaKIUSIX, MAcchl BEIIECTBA WU



00BbEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OOBbEMY OJHOTO W3 y4YacTBYIOUIMX B
peaKkIMy BeLIeCTB, TEIUIOBOro 3(@dekra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEUIECTB,
IIPEBPALICHUS U COXPAaHEHMSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHM COOJIOJATh TMpaBUjia TIOJIB30BAHUA XHWMHUUYECKOW TMOCYyAOH U
7abopaTOpHBIM O0OpYJOBAaHMEM, a TakKe IpaBWia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSAMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBaTb W BBINOJIHATh XMMHUYECKMH HSKCIEPUMEHT (pa3iiodKeHue
NIEPOKCHJA BOJOPOJAA B MPUCYTCTBUU KaTalIU3aToOpa, OMPEIEIIEHUE CPEIbl PACTBOPOB BEILECTB C MOMOILBIO
YHHMBEPCAJIbHOT'O MHAMKATOPA, BIMSIHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKON PEaKIIUU, PeaKkluu
MOHHOTO 0OMEeHa, KaueCTBEHHBIE PEaKIM Ha CyIb(art-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMS,
pellIeHne IKCIEPUMEHTAIbHBIX 33a4 110 TeMaM «Metamib» U «Hemeramibn) B COOTBETCTBUH C NPaBUIaMU
TEXHUKU O€30MacHOCTH MpHU OOpAILEHUH C BELIECTBAMHU U JaOOPATOPHBIM 00OPYIOBAHUEM, MPEACTABIAThH
pe3ysbTaThl XMMHYECKOTO 3KCIepuMeHTa B (opMe 3allicu YpaBHEHHH COOTBETCTBYIOIIMX pEaKUUid u
(GopMyIMpOBAThH BBIBOBI HA OCHOBE ITHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUECKH AaHAJIU3UPOBATh XMMUYECKYIO0 MH(POpPMAILHIO, MOJIy4aeMyIO
U3 Pa3HbIX UCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKaIUK, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH cOOII01aTh MpaBUIIa SKOJIOTHYECKH 11€7€CO00pa3HOr0 MOBEICHUS B OBITY
U TPYIOBOM JESATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOErO 370POBbSl U OKpPYXKaroIled IPHUPOIHON cpelbl,
OCO3HaBaTh OINACHOCTb BO3JIECHCTBUS HA JKUBBIE OPraHU3Mbl OMNPEIECNIIEHHBIX BEILIECTB, MOHHUMAs CMBICI
nokazarenst IIJIK, mosicHAT, Ha mpumepax crnocoObl YMEHBLIEHHS U NPEJOTBPALICHHUS HX BpPEIHOIO
BO3/ICIICTBUS Ha OPraHU3M YeJIOBEKa;

JUIs OOy4YaroUIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMM 370POBBSI: YMEHHE NPUMEHSTh 3HaHUA 00
OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIECTB M XUMUYECKHX SIBJICHUM;

JUIS CJIETIBIX U CIa0OBUJAIIMX OOYYAIOIIUXCSA: YMEHUE UCIOJIb30BaTh PEIbePHO-TOUCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiiss 1u1s 3anucu XuMHYecKuX GopMy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuecTBo 4acos

DJIeKTPOHHBIe (HH(PPOBHIE)

Ne i/m Konrpoabueie | IpakTuuecku
NporpaMMbl Bceero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI e padoThI
Pazgea 1. Teopernueckne 0CHOBBI OPraHUYECKOH XUMUM
[IpenMer opraHuyecKoil XuMuu. https://academy-content.apkpro.ru/
1.1 Teopus cTpoeHHst OpraHU4YECKUX 3 0 0 lesson/a9f3d191-5ele-4e24-ac02-
coenunennii A. M. Bytneposa efb16fa49t6a
Hroro no pazneny 3
Pasnen 2. Yraesoaopoabst
I 16 LR 1 1RO 1000 (11 https://academy-content.apkpro.ru/
2.1 aﬂ‘;{; " YTIEBOAOPOR 2 0 0 lesson/258ddc06-ec23-473¢-b3d7-
ed82fcaddd02
HelbeTeNEHEe VEICBONOnOIEL https://academy-content.apkpro.ru/
22 meljﬁf - HZHH aJ'IJIKI/II)H i ' 6 0 | lesson/4038171e-4158-4bd1-ac98-
» TRAAHCHEL, 18dc1cfh9399
https://academy-content.apkpro.ru/
23 ApoMaTudeckue yriieBoa0pobl 2 0 0 lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feefd
IT
2.4 PHPOJIHBIC HCTOHHHIKH 3 1 0 https://lesson.edu.ru/04/10
VTJIEBOJIOPOIOB U UX MepepadoTKa
Hroro no pazneny 13
Paznea 3. Kucaopoacoaepxxamue oprannyeckue coeIuHeHus
3.1 Cruptel. denon 3 0 0 https://academy-content.apkpro.ru/




lesson/5439¢18b-7440-4b6{-bf84-
c04fa471694f

Anpaeruasl. KapOOHOBBIE KHCIOTHI.

https://academy-content.apkpro.ru/

3.2 Crioibie upI 7 lesson/8664b319-0ba3-4945-b076-
cb7ae5858b90
https://academy-content.apkpro.ru/

33 VYTrieBo bl 3 lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0

Hroro no pazneny 13

Paznen 4. A3oTconepxanue oOpraHnyecKkue coeuHeHust

https://academy-content.apkpro.ru/

4.1 AMHHBI. AMUHOKHCIIOTBL. benku 3 lesson/0c608a59-4c69-4481-839¢-
9205f201b73e
Hroro no pazneny 3
Paspnen S. BeicOKOMOJIEKYISIpHBIE COCUHEHUSA
5.1 ITnacrtmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Kontpoabnsbie | IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl
Pasnen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenune atomoB. [lepuognyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB JI. . MenaeneeBa
1.2 XuMUYecKne peakiuu 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHHE BEMIECTra. AHOroobpasie 4 0 0 https://lesson.edu.ru/04/10
BCIIICCTB
Hroro no pazneny 13 https://lesson.edu.ru/04/10
Paznen 2. Heopranuueckasi xumusi
2.1 Meraibl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hewmeramint 1 1 https://lesson.edu.ru/04/10
2.3 CB3b HEOPIAHIHECKIX H OPIAHIMHECKIX 2 0 0 https://lesson.edu.ru/04/10
BEIIICCTB
Hroro mo pazueny 17 https://lesson.edu.ru/04/10
Pasznen 3. Xumus v :Ku3Hb
3.1 XuMHus ¥ )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VYEHUKA

Xumus, 10 xnace/ I'abpuensan O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEpHOE
obuectBo «M3narensctBo «lIpocBemenne»,2021 r
Xumus, 11 knacc/ IN'adbpuensn O.C., Octpoymon WN.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocsemnienue»,2021r.

METOAUYECKUE MATEPHUAJIbBI IS YUUTEJA
Xumusi(0a3oBbIiypoBeHb ). Peanuzaius o0pa3oBaHus: METOIMYECKOE TOCOOUE s
yuutens / Kasepuna A. A., [luuyruna I'.B.; mox pen.I'. B. [Tuuyrunoii. M. :
OI'BHY «UuctutyT ctpareruu pazsutus oopazoanusi PAOy», 2022 81 c.:um.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://edsoo.ru/rabochie-programmy/
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