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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (elnepalibHOIl 00pa3oBaTeNbHOI MpPOrpaMMbl CPEIHErO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DenepanbHOM TrOCyIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTenbHbIX opraHu3anusax Poccuiickoii @enepannu, peatu3yronnxX OCHOBHbIC
oOpa3oBaTesbHbIe MPOrPaMMbI, 1 OCHOBHBIX MOJIOKEHUI «CTpaTernu pa3BUTUSI BOCIIUTAHHS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TIOJIX0/10B K pa3paboTKe MpOTrpaMMBbl IO XUMHUH, K OIPEICTICHUIO 00IIeH CTpaTerun
0o0Oy4deHHs, BOCHUTAHMS M Pa3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU y4E€OHOrO MpeaMeTa «XUMUs»
st 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHUsl, pe3yJbTaTOB 00yUeHUs U TPEOOBAHUN K YPOBHIO
MOJITOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ATallOM peaju3aluy Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
[EHHOCTEH!, MPUCYIINX LETOCTHON CUCTeME XMMUYECKOTO 00pa30BaHus. DTH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KyIbTYphl YEllOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOM Cpere.
Peanmusyercs xummueckoe oOpa3oBaHuE OOyYaromIUXCsi Ha YpPOBHE CPEIHEro OOIIEro
00pa3oBaHUs CPEICTBAMU YIEOHOTO MpeaMeTa « XUMHUs», COAEePKaHUE U IMMOCTPOECHUE KOTOPOTO
ompefieNieHbl B MpOrpaMMe MO XUMHH ¢ y4€TOM cCrenu(puKd HAyKM XUMUHU, €€ 3HAYeHUS B
MO3HAHUM TPUPOJIBI U B MaTePUAIBHON >KU3HU OOIECTBA, a TakKe ¢ y4€TOM OOIIMX Lieled u
NPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEIHEro O0Imero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOMH
UBUJIM3AIMHN, B CO3JaHUM HOBOW 0a3bl MaTepHalbHON KyiabTyphl. OHa BHOCHT CBOM BKIAJ B
(dbopMHpOBaHKE PAIIMOHAIFHOTO HAYYHOTO MBIIUICHHS, B CO3JaHNE IEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaroIIeM MUpPE KaK O €UHCTBE MMPUPOJIBI U YeIIOBEKa, KOTOpoe (POPMUPYETCSI B XUMHHU Ha
OCHOBE TOHMMAaHUS BEIECTBEHHOTO COCTaBa OKPY)KAIOLIET0 MHpPA, OCO3HAHUS B3aUMOCBS3U
MEXIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aUMOJICHCTBYS € IPYTHMHU €CTECTBEHHBIMU HaYKaMH, XUMHSI CTalla HEOTHEMIIEMOI
YacThI0O MHUPOBOW KYJIBTYpPhI, HEOOXOAMMBIM YCJIOBHEM YCHEITHOTO TPYyJa M JKU3HU Ka)JIOTO
yeHa oOmiectBa. CoOBpeMEHHass XHWMHUSI KaK HayKa CO3WIaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTMIl HAalpaBJeHa Ha pelIeHHe MIO0ATbHBIX TPOOJIeM YCTOMYMBOTO Pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIIEBOH, IKOIOTHUECKOM 6€301MacCHOCTH U OXPAHBI
3JI0POBBA.

B cooTBercTBHMM ¢ OONIMMHU IEISIMH W TPUHIUMIIAMH CpeIHEro oOmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
XuUMus» 1 «OO01asi 1 HeOpraHMYECKasi XMMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HAHWH U3 001Iel XUMHH ) M OpraHndeckoi XxumMun. @opmMupoBaHue TaHHON CHCTEMBI 3HAHUH MPU
M3YYEeHUHU IpeaMeTa obecreynBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOPa3us BEIIECTB
Ha OCHOBE O0IMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX IMPEACTABICHUI O CTPOECHUU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs IEpPBOHAYAIbHEIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEr0 o00pa3oBaHMs TEOPETHUSCKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOTO 3aKOHAa € OOLIETEOPETUYECKUX M METOAO0JIOTMYECKUX MO3HUIIH,
rIIyOKe TMOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHHUH, a TAK)Ke 0 XMMUUYECKUX PEAKIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBSA3M XMMHHM C JPYIMMH HayKaMM, pacKpblBalOT €€ pOjJb B II03HABAaTEIbHOW U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OPUEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yuebHoro npenmMera «XUMHS» JaHHOTO YPOBHS U3YyU€HUS OPUEHTUPOBAHO HA (OPMHUPOBAHHE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOTHBIX SBJICHUM MyTEM dKCIIEpUMEHTa
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B nutane penienus 3aa4 BOCIUTAHUS, Pa3BUTHS U COLIMATN3ALUU 00YJarOIIUXCS IPUHSATHIE
IporpaMMoil 1O XMMHHM NOAXOJAbl K OINPEIEICHUI0 COAEPKAaHHUS M IOCTPOEHUsS IpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATbHBIX YUEOHBIX NCHCTBUH, UMeromuX 0a3zoBoe
3HaYeHHE [UIA PA3IMYHBIX BHUIOB JEATEIBHOCTH: pEUIeHUs NpoOseM, IMOHCKa, aHaluu3a |



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
Ha YpPOBHE CpeHEro 00111ero o0pa3zoBaHusl, IPHU OMPEICIICHUN COJAEPKATEIbHON XapaKTepUCTUKU
Hene W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPaJUIMOHHO
npu3Haéress  (OPMUPOBAHHE OCHOB XUMHYECKOW HAykH Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUICCKON ICITEITLHOCTH YEJIOBEKA M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHHs] TaKOM MOJXOJ K OIMpPENEICHHIO Iesield U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

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

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIOIICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSTHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0O0O0OIEHUN MHUPOBO33PEHUECKOTO XapakKTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peaklnid, HeOOXOMIUMBIX JIJISl MPHOOPETEHUsI YMEHUN OpPUECHTUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOJCHHEeM TMpaBuil 0e30MacHOro
oOpalieHus ¢ BEeIeCTBAMH.

Hapsiny ¢ atum, comepkarenbHasi XapaKTepUCTHKa 1eJIe U 3a7a4 U3y4eHHs TIpeIMeTa B
porpaMMe 1Mo XUMHUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cuUcTeMme cpefHero odmiero oopaszoBanus. CerofHs B MPenojaBaHuU XUMHH B OOJbIIEH CTETIEHU
OTAETCS MPEIOYTEHUE TIPAKTHYSCKON KOMIIOHEHTE COJICPKaHUsI O0YICHHSI, OPHCHTUPOBAHHON
Ha MOJrOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTelbHON OpraHU3alliM, BIAJCIONIET0 HE HaOOpoOM
3HaHMMA, a (PYHKIIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M yMEHUSIMH AKTUBHOTO
MOJTyYeHUs! 3HAHUN U MPUMEHEHUS MX B PEaTbHOM KU3HU JJIs PEIIeHUS MPAaKTUYECKUX 3a/1a4.

B cB3u c oTUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
IPUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

aJanTanus 00yJIaroIIUXCs K YCIOBUSIM THHAMUYHO Pa3BUBAOIIETOCS MUAPa, POPMUPOBAHUE
WHTEIJIEKTYallbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHWN B KOHKPETHBIX XU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BENICCTBAMH H UX IIPUMEHEHHEM;

dbopMupoBaHHe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIieM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JESATSIIBHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B IMO3HAHWW XUMHUH, a TAKXKe IS OICHKH C
MTO3UITUI KOJIOTHYECKON 0€301TaCHOCTH XapaKTepa BIMSHHS BEIIECTB H XUMUYECKHX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATEILHO NPHOOpPETaTh HOBBIC 3HAHUS IO XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbBIE MH(OPMALIMOHHBIE



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

dbopMUpOBaHKE U PA3BUTHE Y O0YUYAIONTUXCS ACCOIMATHBHOTO M JIOTUYECKOTO MBIIUICHHSI,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTaHHE Y 00yJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUIECKON HAIPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHHH TJIOO0ATBHBIX MPOOJIEM PAMOHATBHOTO MPUPOAONOIB30BAHNUS,
TIOTIOJTHEHHS YHEPTETUYECKUX PECYpCOB M COXPAHEHUS IMPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHUS K MIPUPOJIE U CBOEMY 3JI0POBBIO, @ TAKXKE MPHOOPETCHUS
OTIBITA UCIIOJIb30BAHUS TIOMYUYECHHBIX 3HAHUH JUISI TPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIHsIX,
CBSI3AHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

B yd4eOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMHH, Ha 0a30BOM YpOBHE CPEIHETrO
obmero odpazoBanus, coctaisieT 68 yacon: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B Hezem1O).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMUYecKasi CBSI3b B OpraHMUECKUX COCUHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o KaccupUKAIKA OPraHUIECKUX BenlecTB. HoMeHKIaTypa OpraHn4eckux
coeMHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHBIC Ha3BaHUS BAKHEHIIUX IPEICTaBUTENEH KIIaCcCOB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (TIaBJiIeHHEe, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIIeHUs U TOPEHNs),
HaXO0XJICHNE B IPUPOJIE, TOIYYEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
IPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOeHUE, (Pu3nUYecKre U XUMUYECKHUEe CBOICTBa
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE U NpPUMEHEHHue. lonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPO0B. [IpuponHblil ra3 u nomnyTrHble He(TAHbIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TU: TeperoHkKa, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponu3. IIpogykTsl mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOIYKThI €r0 NepepadoTKH.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YUYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOYKTOB PEAKLIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrue. BogopoiHble cBsI3u MEXAy MOJIEKYJaMHu COUpPTOB. JleiicTBie MeTaHOIa U 3TaHOIIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHbIE CcIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riuuepuHa u
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKHMCIEHHS U BOCCTAHOBJICHMs, KayeCTBEHHBbIE DPEaKLUu),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupuKalM), MOoIydyeHue M mpuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[IpumeHnenne xupoB. buosornyeckas posib KUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YTIIEBOAOB (MOHO-, 1U- U MoJaucaxapusl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
CcrupTOB (B3ammMmojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmania
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOTYKTa PEAKLUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHuyecKre coeqMHeHUs. PU3NUEcKne U XUMUYECKNe
CBOMCTBAa aMUHOKHUCIOT (Ha IpuMepe INIMIMHA). buonorunueckoe 3HaueHHE AMHHOKHCIIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKclepUMEHTaIbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNU, CpPEeAHAs MouleKyssapHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
00pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, IHEpIus, Macca, aToM, JNEKTPOH, MOJIEKYJla, SHEPreTHYECKUN YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHUsI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BelllecTBa (O€IKH, YIIeBOIbl, )KUPbI, (HEPMEHTHI).

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

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemerTs. OCOOCHHOCTH
pacmpeneneHrs IEKTPOHOB MO0 OpOUTANIIM B aTOMax JIEMEHTOB IMEPBBIX YETBIPEX MEPHUOIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

CtpoeHue BemiecTBa. XHWMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HEMOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpuliaTebHOCTh. CTenenb okuciieHus. NoHbI: KaTHOHBI U AHUOHBI.

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

[lonsiTue o AucHepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBas A0s
BEILIECTBA B paCTBOPE.

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

Xumnueckas peakuus. Kimaccupukanuss XUMHUYECKHMX pEaKIUi B HEOPraHUYECKOH u
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAsl, IEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPeméToK, HaOJMI0AeHHEe U ONHUCAaHWE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTpeieJIEHUEe CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpOoBEIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuuHbIXx (AKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVUMUYECKHUE CBOWCTBA BAKHEHIINX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, ¢ocdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenne meramios B llepuoguyeckoil cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVUMUYECKHE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblHWid, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

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

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpALLlCHUM: H3ydeHUE
KoJUTeKIUU «MeTaJlTbl U CIUTaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE SKCIIEPUMEHTANIBHBIX 3a1a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJIPOKCHUIA aJTFOMUHUS C pACTBOPaMHU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miiM 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumuu B 00ecriedeHnH YKOJIOTHYECKOM, YHEPreTHYECKON U MUIIEBON 0€301MacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHUS BaKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MATEpPUANIOB: BAXHEUIIME CTPOUTEIBHBIE MaTepHUallbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOJIb30BaHMS IPENapaToB OBITOBOM XMMHUHU B TTIOBCEIHEBHOMN KU3HH.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSATHM, SBJISIOLUXCS CUCTEMHBIMU JJI1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®du3nka: Marepus, SHEpPIus, macca, aToM, 3JEKTPOH, MNPOTOH, HEUTPOH, MOH, HU30TOI,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, OpraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

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

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcpHrajoB, CEIbCKOXO03SIHUCTBEHHOE MMpou3BOACTBO, nuuicBas MPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraiosB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMUMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM g pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPpeIMeTa « XMMHS» Ha YPOBHE CPETHETO 0011Iero 00pa3oBaHus BbIICICHBI
CJIEIyIOIINE COCTABIISAIOILNE:

OCO3HaHHE OO0YYAIOIIMMUCS POCCUHCKON TPa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHMH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITENHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUSA JKOJIOTUYECKOW KYNIbTYpbl U CHOCOOHOCTH CTaBUThH LIETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE PE3yAbTATHl OCBOCHHUS NPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCHUICKOr0 TI'pa)<IaHCKOTo OOILEeCTBa,
OPUHATBIME B OOIECTBE HOpMaMH M IMpPaBUJIAMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HAHUs1, CAMOPa3BUTHUSl U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPaKarT cPOPMUPOBAHHOCTD
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHUS 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U O0S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUS O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33124, BBHIMOJIHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOU
XUMUH;

YBa)XEHUsI K MPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPe3yJbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U IMPAKTUKOB,;



WHTEpECa M I[I03HABATEJNbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAIIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMH SBJICHUSMU, U IPUHUMATD
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUMA 3TUX MIOCTYIIKOB;

4) dpopMmupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHus MpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BelIeCTBaMH B OBITY, NMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTataM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIMBUAYATHLHOM TPaeKTOpUM 00pa3oBaHus, OyayIiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTHYECKHU TEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, BIHSHHUS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpeIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCITOIB30BAHUS JOCTIKCHUA XUMHUU JJIS PEIICHHS] BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPYKaolled MpUpOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYHsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJOTHUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaIoILIeM
MHUpE KaK O €IMHCTBE IPUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BaXXHOW POJIM B CO3AaHUU HOBOHM 0a3bl MaTepUaIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00ecreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJI0ro YjeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB IO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUM OKpYXKAIOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHU,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U MCCIIEI0BATENIbCKON JESTENbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax npodeccrnoHalbHOM NesITENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauYMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXTpeaMeTHbIe) O0IeHAayYHbIE TTOHITHS, OTPAXKAIOUUeE 1EJTOCTHOCTh HAYyYHON KapTHUHBI MUpa
U crieruuKy METOJOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIC0BaHNE, HAOIIOACHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJIb30BAaTh  OCBOEHHBIE  MEXIUCIUIIIMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4eOHBIC IEHCTBHS B TIO3HABATEILHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJICHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (DOPMYJIUPOBaTh M aAKTyalIM3MpPOBaTH MpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpECIATh IEIM JEATEIbHOCTH, 3ajaBas HapaMeTpPbl W KPUTCPUHU WX JOCTHIKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, € TyKTUBHBIE, [10 aHAJIOTHH ), BBEISIBIIAThH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYKIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS U BBIBOJbl OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH(POPMAITUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPHTUIECKH OI[CHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopManru, He0OXOAUMOM IS BBITOJIHEHHSI YUeOHBIX 3a7a4 ONpeeEHHOTO THUIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIH $3BIK B KayecTBE CpeACTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH €l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C IpE3EHTAIMeil pe3yiIbTaTOB MO3HABATENbHOM AESITENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoekTa U (OPMYyIHMPOBATh BBIBOJBI MO pe3ylibTaTaM IPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3a/ladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE CAMOAHaJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XUMHUH B TIO3HAHWH SIBJICHUU TPUPOJBI, B (OPMHPOBAHWH MBINUICHHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKHX 3HAHUM, KOTOpPAs BKIIOYAET: OCHOBOIOJAraroIIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJIIPHBIH OOBEM, YIJIEPOIHBIM  CKeEJNeT,
GyHKIMOHATbHAS TPYIINa, paauKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ U a30TCOAEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHSI OPTaHUYECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHUPOBO33PEHUECKHUE 3HAHMS, JISKAIINE B OCHOBE IMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCTIOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISABIISITH XapaKTePHbIC NMPU3HAKU TTOHATHHN, YCTaHABIIUBATH
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUA MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MIPEBPALLEHUI OPTaHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHMBOJIUKY JJIsl COCTABIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKIUd, U3rOTaBIUBATh MOJEIIH MOJEKYJ OPraHUYECKUX BEIIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKIX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COCJIMHEHUS), JaBaTh MM Ha3BaHus 1o cucremarndeckoii Homenkiatype (IUPAC), a Taxxke



IPUBOANUTH TPUBHAJIbHBIE HA3BAaHMUS OTICIIBHBIX OPraHUYECKHUX BEUIECTB (ITWJIEH, HPOIMMUIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMaibAerHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (QPYyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTb YMEHHUS ONPEACIATh BHUAbI XUMHYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. byrnepoBa a1 00bsCHEHMs 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeTaH, 3TaH, JTWUJIEH, NPONMJIEH, auneTuieH, OyragueH-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, 3TaHOJI, STWICHIJIMKOJb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBS3b MEXKJIYy HUMU YPAaBHEHHUSMM COOTBETCTBYIOIIMX XMUMMUYECKHUX pPEaKLHH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJIYKTOB NEPepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(mMacchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BELIECTBA MITH IPOAYKTa PEAaKLIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WIIK IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUM BJIQ/IETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBS3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJA0OPATOPHBIX XMMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XMUMHYECKUN HKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUU, MOJIYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KaU€CTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB ITPHU HarpeBaHHH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C MMPABWJIAMU TEXHUKHU 0€30MTaCHOCTH IIPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMAalHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBbHOCTHM B ILEISAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BEIECTB, MOHMMAas cMbIci mnokaszarens [I/JIK, moscHaTe Ha
IpUMeEpax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEAHOTO BO3JCHCTBHS HA OPraHU3M
4eJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJAIOIIMXCS: YMEHHUE UCTIONB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MIPEJCTABICHUN: O XUMHUECKOM COCTaBIISAIONICH €CTEeCTBEHHO-HAyYHOU
KapTUHBl MHpA, POJIM XMUMHH B MO3HAHWUM SIBJICHUM MPUPOJBI, B (POPMUPOBAHUH MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
NPAaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJHON cpene;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIArarolue
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAs, METAJUIMYECKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKON peaklii, XMMUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOPHUS JIEKTPOIUTUYECKOM
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aK0OH COXpaHEHHsI MAccChl BELIECTB,
3aKOH COXPAaHEHMs] U TPEBPALICHUs SHEPrHM MPU XMMUYECKMX PEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHUS, JIeXkKalllue B OCHOBE MOHUMAaHUS
IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHX BELIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHbIE MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
GopMyN BEIIECTB M YypaBHEHUM XHUMUYECKUX PEAKIUI, CHCTEMaTHYECKYl0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHblid Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas W3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
JpyTHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS] XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAsl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BEIIeCTBA (aTOMHas, MOJIEKYJsApHas, HMOHHAas, METa/NIN4ecKas), XapakTep Cpeldbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIEeCTBa — METAJLIbI U
HEMETaJlIbl, OKCUIbI, OCHOBAHUS, KUCIIOTHI, aM(OTepHbIE TUIAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHneneeBa, HCIOJb3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIINY», «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEeIMHEHUH 10 nepuogam u rpynnam llepuoandeckoil cucrembl XumMuueckux snnemeHTos /1. 1.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUIECKIE CBONCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBK) YPaBHEHHW COOTBETCTBYIOIIHMX
XUMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPAaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHUS PEAKLUN PA3IUYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOININE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIUh OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpuniun Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYeHHUSI CEpPHOM KHCIIOThI, aMMHaka, a Takke CHOPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX W IKOJOTHYECKUX MPOoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUUYECKHX
peaKIusIX, MacChl BEMIECTBA WJIK 00bEMA Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3 (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAILLECHUS U COXPAHEHUSI SHEPTHUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOPHBIM 000PYIOBAaHHUEM, a TAK)KEe MpaBUIa OOpAIIEHUsI C BENECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHHUUW TJIAHUPOBATH U BBIMOIHATE XHUMHUYECKUNH JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
PacTBOPOB BEIIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHIUKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HOHHOTO OOMEHa, KA4eCTBEHHBIE peaklUd Ha
cyne(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
06e30macHOCTH TIPH OOpAIICHUH C BEIIECTBAMH M JJa0OPaTOPHBIM 000PYI0BaHUEM, MPEICTABIISATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
[OJIy4aEMYI0 U3 Pa3HbIX UCTOUHHUKOB (CpeACTBa MaCCOBOM KOMMYHUKALIUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’Karollled MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JICUCTBUS Ha JKUBBIE OPraHU3MBbI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbS: YMEHHE MPUMEHSTh
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYarOIIUXCsl: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabsnsie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMHUM
IIpenmer oprannueckoit xumuu. Teopust
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
99 HenpenenbHble yrieBogopOIbl: aJIKEHBI, 5 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTudeckue yrieBog0pOoabl 2
54 [TprposHbIE HCTOYHUKH YTIEBOLOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
3.1 Crupter. @enon 3
3.9 Anpbneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢pupbl
3.3 YrieBomsl 3 1




Hroro no pasneny

Pasznen 4. A3oTcoaeprxaiye opraHuyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro no pazaeny 3
Paspnen 5. BeicokoMOJIeKY IS pHbIE COCAUHEHUS

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

[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3znea 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo paszneny 13
Pasjnen 2. Heoprannueckasi xumusi
2.1 Mertasmibl 6 1
2.2 Hewmeranisl 9 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
[IpenmeTt opranuueckoil XuMuu, e€
1 BO3HUKHOBEHUE, PA3BUTUE U 1 https://lesson.edu.ru/04/10
3HAYCHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunennii A. M. byrnepoga, eé 1 https://lesson.edu.ru/04/10
OCHOBHBI€ TOJIOKEHUS
[IpencraBienue o kinaccuPpuKauu
OpraHUYECKUX BELIECTB.
3 Homenknarypa (cucrematuueckas) u 1 https://lesson.edu.ru/04/10
TPUBHAJIbHBIC HA3BaHUS
OpraHUYECKUX BEUIECTB
AJIKaHBI: COCTaB U CTPOCHHE
4 . P ’ 1 https://lesson.edu.ru/04/10
TOMOJIOTUYECKHUU sl
MeraH n 3TaH — npocTenmne
5 P 1 https://lesson.edu.ru/04/10
MIPEACTABUTENH AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHE
6 . P ’ 1 https://lesson.edu.ru/04/10
CBOMCTBa
DTUJIEH U TIPOINUIIEH — MpOoCTeMIne
7 P P 1 https://lesson.edu.ru/04/10

MNpEACTABUTCIIN AJIKCHOB



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[TpakTuyeckas padora Ne 1.
«ITonydeHne dTUICHA U U3YUYCHHE
€ro CBOICTB)

https://lesson.edu.ru/04/10

Ankanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CHUHTETHYECKOT0 KayuyyKa U Pe3HHbI

https://lesson.edu.ru/04/10

10

AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOCHWSI, TOMOJIOTHYCCKHIA PSIJIL.
AneTniieH — NnpoCTeUInN
MIPEJICTAaBUTENb AJTKHHOB

https://lesson.edu.ru/04/10

11

12

13

Brrunciienus 1o ypaBHEHHIO
XUMHYECKON peakiuu

ApeHbl: 6€H30J1 U TOIYOJI.
TokcuuHOCTH apeHOB

['enernyeckas cBS3b YIiI€BOJAOPOIOB,

MMpUHAJICI)KAMIUX K PA3JIMIHBIM
Kj1acCcaM

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

14

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIAHBIN T'a3 U
MONYTHBIE HEPTSHbIE ra3bl, HEPTH U
MPOAYKTHI €€ nmepepadoTKH

https://lesson.edu.ru/04/10

15

[IpupoiHBIE NICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U
MOMyTHBIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ mepepadoTKH

https://lesson.edu.ru/04/10

16

KontponbHas pabota mo pazaery
«YTII€BOIOPOABD)

https://lesson.edu.ru/04/10
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17

HpCHeHBHHG OIHOATOMHBIC CIIMPTHI:
METAaHOJI U OTaHOJI. BO,I[OpO,I[HaH
CBA3b

https://lesson.edu.ru/04/10

18

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TIIMLEPUH

https://lesson.edu.ru/04/10

19

20

21

@DeHoJI: CTPOEHUE MOJIEKYJIBI,
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
Anbnerupl: GopmManbaerua u
areTanbJeruy. AueToH
OAHOOCHOBHBIE NpEETbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbHHAs
U YKCyCHas

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

22

[IpaxTnueckas padora Ne 2.
«CBoiicTBa pacTBOpa yKCYCHOM
KHUCIIOTBI»

https://lesson.edu.ru/04/10

23

24

25

26

CreapuHOBas U OJICMHOBASI KUCJIOTHI,
KaK MPEJICTABUTENN BBICIIHX
KapOOHOBBIX KHUCJIOT

Mp11a Kak cOJIA BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIEe
NENUCTBHE

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uapou3
CJIO’KHBIX 3(pUpoB

XKupsl: ruaponus, npuMeHeHue,
OuoJIOrn4ecKas poJib KHUPOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
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VYTaeBobl: COCTaB, KiIaccuuKanus.

27 Baxneiimue npeacTaBuTeNu: 1 https://lesson.edu.ru/04/10
III0K032a, PpyKTO3a, caxapo3a

28 Kpaxma u uenmonosa kax 1 https://lesson.edu.ru/04/10
MIPUPO/THBIC TOJTUMEPHI
KontposbHas paboTta mo pasaeny

29 «Kucnopoacoaepxariue 1 https://lesson.edu.ru/04/10
OpPTaHUYECKUE COCTUHCHUS

30 AMUHBI: METHUJIAMHH 1 aHUJIUH 1 https://lesson.edu.ru/04/10
AMUHOKHUCIIOTHI KaK aM(oTepHbIe

31 OpraHWYECKUE COCAMHEHUS, UX 1 https://lesson.edu.ru/04/10
Oumosornueckoe 3HaueHue. Ilentuapl

39 benku xak npupoaHsie 1 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS

33 OCHOBHbBIC TOHATHUS XUMUH ) 1 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIX COSTMHEHUH
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTMacchl, kKaydykH, BOJTOKHA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

Ne

o/ Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTeJibHbIE

pecypchl

XUMHAYECKHUH DJIEMEHT. ATOM.
1 DneKTpoHHas KOH(pUTypanus
aTOMOB

[Tepunonnueckuii 3aKoH U
[Tepunonnueckas cucrema
XUMHUYECKUX 3jiemeHToB J[. 1.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOpUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHMUSI
CBOMCTB XUMHUYECKHUX JIEMEHTOB U
MX COCIMHEHHUH I10 Tpynram 1
nepuoiaM. 3Ha4eHHE
NEPUOANYECKOT0 3aKOHA U
CUCTEMBI XMMHUYECKUX JIEMEHTOB
J.1. Menneneesa B pa3BUTUH
HayKH

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

CtpoeHue BelecTBa. XUMUYECKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas ca3b

https://lesson.edu.ru/04/10

BanenutHOCTE.
5 DIIeKTPOOTPUIIATEITHHOCTb.
Crenenn okucienus. Bemecrsa

https://lesson.edu.ru/04/10
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MOJICKYJIAPHOI'O U
HEMOJICKYJIAPHOTO CTPOCHUA

ITonsarue o AUCIICPCHBIX CUCTCMAX.
Uctunnnie n KOJIJIOUAHBIC
pactBopsl. MaccoBas 101
BEIIIECTBA B pacTBOpE

https://lesson.edu.ru/04/10

Knaccudukanus 1 HOMEHKIaTypa
HEOPTraHMYECKUX COCTUHECHUH.
I'enernueckas cBsA3b
HEOPraHMYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB

https://lesson.edu.ru/04/10

Kiaccupukanuss XuMHIeCKux
peaKkIuil B HEOPraHUYECKON 1
OpTraHWYECKON XUMHUH. 3aKOH
COXPaHEHHMs MacChl BEUIECTB; 3aKOH
COXpAHEHHUs U MPEeBpalICHUs
SHEPIHH NPU XUMUYECKUX
peakumsx

https://lesson.edu.ru/04/10

CxopocTtb peakuuu. OOpaTumbie
peakiuu. XUMUYECKOE PAaBHOBECHE

https://lesson.edu.ru/04/10

10

11

[TpakTiueckast pabora Ne 1.
«BnusHue pa3nuuHbIX (aKTOpPOB Ha
CKOpPOCTH XUMHYECKOH pPEaKknum»

DNEKTPOIUTHYECKAS TUCCOLIUAITHS.
[TonsiTHE O BOIOPOAHOM
nokazatene (PH) pacteopa.
Peakiiny norHoro oomMeHa.
I'maponus opraHuYecKux 1
HCOPTaHNUYCCKUX BCIICCTB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
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12

OKHCIMTENIBLHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIHH.
[TonsiTre 00 3MEKTPOIIH3E
pacIuiaBoOB U PaCTBOPOB COJICH

https://lesson.edu.

ru/04/10

13

KonTponpHas padora mo pazaeny
«TeopeTrueckre OCHOBBI XUMHI

https://lesson.edu.

ru/04/10

14

MerTtamisl, uX IOJIOKEHHE B
[Iepnonnueckoii cucreme
XUMHUYECKUX 3jiemeHToB J[. 1.
MenzeneeBa u 0COOCHHOCTH
cTpoeHust atToMoB. O01Ie
(du3HYEeCcKre CBOMCTBA METAJLIIOB

https://lesson.edu.

ru/04/10

15

CnnaBbl METaIIOB.
DNEKTPOXUMHUYECKUH psift
HanpsHKeHUH MeTalsIoB

https://lesson.edu.

ru/04/10

16

XHUMHUYECKUE CBOMCTBA BAKHEHUIIINX
METaJIJIOB (HATpUM, Kauii,
KaJIbIUI, MarHuii, aJlOMUHUIN) U UX
COeTMHEHNN

https://lesson.edu.

ru/04/10

17

18

XUMHYECKUE CBOMCTBA XpoMma,
MeOU U UX COEIUHEHUMN

XUMHUYECKHE CBOMCTBA IIMHKA,
JKeje3a U UX COEIMHEHUHN

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

19

[TpakTiueckast paborta Ne 2.
"Pemnienne sKCriepuMEHTAIbHBIX
3a7a4 no teMe «MeTauie"

https://lesson.edu.

ru/04/10

20

Hemertamipl, HX NOJIOKEHUE B
[Tepuoauueckoil cucteme

https://lesson.edu.

ru/04/10
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XUMHUYECKUX 3jiemMeHToB J[. 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

21

®dusznyecKue CBOKMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETAJUIOB (Ha mpumepe
KHCJIOPOJIa, cepbl, hocdopa u
yriaepoaa)

https://lesson.edu.ru/04/10

22

XUMHYEeCKHE CBOMCTBA TAJIOTCHOB,

Cephl U UX COCIMHEHUI

https://lesson.edu.ru/04/10

23

24

XuMH4YecKrne CBOMCTBA a30Ta,
docdopa 1 UX coeTMHCHUN

XHUMHUYECKHEe CBOMCTBA yriepoaa,
KpEMHU U UX COE€TUHEHUI

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

[IpumeHeHne BaXKHEUIINX
HEMETAJIOB U UX COCTUHEHUN

https://lesson.edu.ru/04/10

26

O00011eHNEe U CUCTEMATU3ALIS
3HaHu# Mo TeMe «HemeTramsn.
Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKIUi U
TEPMOXUMHUYECKUE PACUETHI

https://lesson.edu.ru/04/10

27

[TpakTiueckast paborta Ne 3.
«Pemenne 3xcriepuMeHTaIbHbIX
3aga4 mo teMe "HemeTtamis!"»

https://lesson.edu.ru/04/10

28

KonTponsHas pabora mo Temam
«Mertamae» 1 «HemeTamisi»
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29

Heopranuueckue u opranuueckue
kucnoTsl. Heoprannueckue u
OpraHUYeCKHEe OCHOBAHUS

https://lesson.edu.ru/04/10

30

AMpoTepHbIe HEOPTaHUYECKUE U
OpPraHUYeCKUEe COCTUHEHHUS.
['enetnueckas cBs3b
HEOPraHUYECKUX M OPTaHHYECKUX
BEILIECTB

https://lesson.edu.ru/04/10

31

Ponb xumun B obecieueHuun
HKOJIOTMYECKOH, SHEPreTUYECKON U
IUILEBOM 0€30MaCHOCTH, Pa3BUTUU
MeIUIUHBI

https://lesson.edu.ru/04/10

32

[IpencraBnenwust 06 0OmMUX
HAaYYHBIX ITPpUHOHIIaX
TPOMBIIIJICHHOTO MOJTYYSHHSI
Ba)KHEUIIINX BEIIECTB

https://lesson.edu.ru/04/10

33

34

Yenosek B MUpE BEUIECTB U
MaTepHaoB

XuMus U 310pPOBbLC UCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Jnst oOydarommxcs:

1. YueOnuk ms 10 k1. oomeodpazoBatenbHbix yupexaenuit/ I.E Pynsutuc, @.I' ®enpaman.- 7-
e u3., nepepad. - M.: [Ipocsemenne, 2021

2. Yuebnuk s 11 k. obmeo6pazoBatensHbix yupexxaenuit/ I'.E Pymzuruc, @.I" denpaman.-7-
e u3 ., nepepad. - M.: [Ipocsemenne, 2022.

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

A.A. KypuH
Xummsa. MoypoyHoe TemaTmyeckoe nnaHnposaHue. 10-11 knaccbl. ba3oBbil ypoBeHb : nocobue
ANA yuutenein obpasosaTenbHbIX opraHusaumii obuiero obpasosaHua / A. A. XypuH. — M. :

MNpoceeweHmne, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI + CETH
HUHTEPHET

Beenutenannsiehttp://www.chemnet.ru I'azeta « Xumusi» u caidT [t yuurtens «5 uay Ha ypok
XUMHUN

http://him.1september.ru Exunas komtekius IOP: TIpeameTHast KOJUTEKITUS « XAMHESI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o01eo0pa3oBaTenbsHOTO mopTasa

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast ouMnaa mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranndeckast XUMHSL: SIEKTPOHHBINA YISOHHK JIJISI CPETHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4EeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSIHK: XUMHS

http://www.chemistry.ru JTucraniimonHast OJIMMITHAJIA 10 XUMHUH: TEICKOMMYHHUKAI[HOHHBIN
00pa30BaTeNIbHBIN IPOCKT
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