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MNOACHUTEJIbBHASA 3ATINCKA

[TporpamMmMa 1mo XMMUM Ha YpOBHE CpeAHEro oliiero oopazoBanus pazpadoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencraBieHHbx B DenepanbHOM TrOCyIapCTBEHHOM
oOpazoBarensHoM ctanaapte COQO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit denepannu, peann3yonux OCHOBHbBIE
o0Opa3oBaTelbHbIE IPOrPAMMBI, 1 OCHOBHBIX MOJOKEeHUH «CTpaTerud pa3BUTHs BOCIHUTAHUS B
Poccutickoit ®enepannu Ha nepuoy 10 2025 rona» (Pacnopsikenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXO0B K pa3padOTKe MPOrpaMMBbI [0 XUMUH, K OMPEEIICHUIO O0IIeH CTpaTeruu
00ydYeHUs, BOCIUTAHMS M PAa3BUTHUSI OOYJAIOIINXCS CPEICTBAMHU yUEOHOTO MpeaMeTa «XUMUS)
st 10-11 kimaccoB Ha 6a30BOM ypoBHE cOCTaBWIIM KOHIEeNTyalbHble nmonoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUM K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

XuMudeckoe 0oOpa3oBaHHE, IOJIydacMOe BBITYCKHUKaMH  00IIeoOpa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEPIIAIOIINM 3TallOM peaiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX 1IEJIOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. ITH LIEHHOCTH KacaloTCs
MO3HAHMSI 3aKOHOB MPHUPOJIbI, GOPMHUPOBAHUSI MUPOBO33PEHUS U OOIICH KyJIbTYphl YEJIOBEKA, a
TaKk)Ke JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPUPOAHON cpele.
Peanmusyercs xumuueckoe oOpa3oBaHuE OOyYarONIUXCS Ha YPOBHE CPEIHETO0 OOIIETro
o0pa3oBaHUs cpeCTBAMH y4eOHOTO mpeameTa « XUMHs», coAepKaHue U TOCTPOCHHUE KOTOPOTO
OTpeNieJIEHbl B MPOrpaMMe MO XUMHUHU C y4€TOM CHEIU(UKU HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHUM TPUPOJIBI U B MATEPUAILHOMN KU3HU OOIECTBA, a TakXKe ¢ YUETOM OOIIUX IeNel H
MPUHITMIIOB, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyr0 poJib B COBPEMEHHOM
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LETOCTHOIO MPEICTaBIECHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPOe POpMUpPYETCS B XUMHUH Ha
OCHOBE IIOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHpa, OCO3HAHUS B3aWMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHOo B3aMMOIEHCTBYS C IPYTUMU €CTECTBEHHBIMU HayKaMU, XUMUS CTaJIa HEOThEMIIEMOU
4acTbl0 MUPOBOHM KYJNbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHS Kak HayKa CO3HWJaTellbHas, KaKk HayKa BBICOKHX
TEXHOJIOTMIl HalpaBjleHa Ha peuleHHe IIo0aJbHbIX Mpo0JieM YCTONYMBOIO pa3BUTHUS



YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOM, SKOJIOTHYECKOM 0€301MaCHOCTH U OXPaHbI
3/10pPOBBS.

B coorBercTBHM C OOMmMMH LENSIMH W TNPHUHLUIAMH CPEIHEro oOmero oOpa3oBaHHA
cozepxkanue npeamera «Xumus» (10-11 kinaccel, 6a30Bbli YpOBEHb H3Y4CHUS) OPHEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO TMOATOTOBKY OOYYaromuXcs, HEOOXOAMMYIO MM s
BBIPAOOTKM MHPOBO33PEHYECKHX OPHEHTHPOB, YCIEUIHOTO BKJIIOYEHUS B JKU3HB COIMYMA,
IPOI0IDKEHH 00pa30BaHMs B PA3IMYHBIX 00JIACTIX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBisirolMMHU npeaMeTa « X uMUs» SIBISIOTCS 0a30Bble Kypchl — «Opranudeckast XUMHs
u «OO011as ¥ HeOpraHMUEeCcKas XUMHUsI», OCHOBHBIM KOMITOHEHTOM COJICPKAHUSI KOTOPBIX SBJISIOTCS
OCHOBBI 0230BOI HAYKH: CHCTEMa 3HAHUH 10 HEOPTAHUYECKON XUMUU (C BKITFOUCHUEM 3HAHUU U3
o01elt XuMHUH) U opraHudeckoit xumuu. @opmMupoBaHue JaHHON CHCTEMbl 3HAHUM TTPH U3y4EHUN
npeaMera 00ecreynBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pa3us BEIECTB Ha OCHOBE
OOLINX MOHSTHIA, 3aKOHOB ¥ TEOPUN XUMHUH.

Crpykrypa coaepxkanus KypcoB — «Oprannueckas xumusi» u «OO01as 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBaAHA B MPOTpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpEENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMMHHM BELIECTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHUYECKHUX COCIAMHEHHH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 W3ydaeMblX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB IO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pazBuTHEe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM YIVIOM 3peHHsI B IpenMere «XuMmus» 0a30BOro ypoBHS paccMaTpHUBaeTcs
U3y4eHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHHS O BEUIECTBAX M XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX MO3MIINM,
riy0Xke TMOHATh HCTOpUYECKOe H3MEHeHHe (DYHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHMN O BaXKHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nomoniHseTcss B kypcax 10 wm 11 kiaccoB naieMeHTaMu  COJEpXKaHUS, HWMEIOIIUMHU
KYJIbTYPOJIOTHYECKUA W TPHUKJIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aMMOCBSI3M XHMHM C JPYTMMM HayKaMH, PAacKpbIBalOT €€ poJib B II03HABATEIBHON U
MPaKTUYECKOU JIEATEbHOCTH YeJIOBEKa, CMOCOOCTBYIOT BOCIHMTAHHMIO YBAXXEHHUS K MPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TOMOTHEHUS 3HAHUHN, pelieHus
VMHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIbHBIX MCCIEI0BATEIbCKUX 3a7ad. B nemom conepkaHue
yueOHOro mpeamMeTra « XUMHUS) TaHHOTO YPOBHS M3yYeHUS] OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBHI JIJIsi TOHUMaHUsA (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAHUYECKOTO M OPTraHMYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIIECTB UX COCTABOM U CTPOECHHEM, TO3HABAEMOCTh MTPUPOIHBIX SIBJICHUUA MYTEM DKCHEPUMEHTA
U pElIeHUs TPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,



OCO3HAHWE POJIM XMMHUHU B PEIICHUH JKOJOTHYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
SHEPTCTUUCCKUX PECYPCOB, ChIPbs, CO3AaHUA HOBBIX TEXHOJIOTHH U MaTCpuaIoB.

B mutane pemenust 3a1a4 BOCOUTAHUS, PAa3BUTHS U COLMATM3AIMN 00YJaIONIUXCsl IPUHSTHIE
IpOrpaMMOil M0 XMMHH MOJXOIBl K OINPEAEICHUIO COJIEPXKAaHUS M IOCTPOCHHS IpeaMeTa
npeaycMaTpuBaoT (OPMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX NEHCTBUH, MMeEmuX 0a3zoBoe
3HAQUCHHWE JUIS PA3JIUYHBIX BHJOB [ESTENBHOCTH: PEIICHHs IpoOjeM, IOWCKa, aHalu3a |
0o0paboTku wuH(pOpPMAIMK, HEOOXOJUMBIX JJsI NPUOOPETEHUS ONbITa NPAKTUYECKOH U
UCCIIEI0BATEIbCKOM JeSITeNbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUYU XHMUHU.

B npakTtuke npenoiaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, Tak U
Ha YPOBHE CPEAHEro 00I1Iero oopa3zoBaHus, P ONPEICICHNUN COACPKATENLHON XapaKTePUCTUKU
Henel W3ydeHHs IpelMeTa HampaBiICHHUEM IEePBOCTEIIEHHON 3HAYMMOCTH TPaJAULMOHHO
npu3Haércst (GOPMHPOBAHHME OCHOB XHMHMYECKOW HAyKM Kak o00JacThd COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KyJIbTypbl. C METOAMYECKON TOUYKM 3pEHMsI TaKOM MOJAXOJ K ONPENEICHHUIO LEeled U3ydyeHus
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJIABHBIMH IICIIIMHA HW3y4YeHHS IpeaMera «XuMHsS» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBIsSIOTCS:

e (GOpMHpPOBAHME CHUCTEMBl XUMHUYECKMX 3HAHMWA KaK Ba)KHEWIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHbI MHpPA, B OCHOBE KOTOPOM JI€XKaT KIIFOUEBbIEC MOHATHUS,
dbyHIaMEHTaJIbHBIE 3aKOHBl M TEOPHUM XWMHUU, OCBOCHHME SI3bIKA HAYKH, YCBOCHHUE H
MOHMMAHUE CYIIHOCTU JOCTYHHBIX OOOOLICHHI MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHHS BEUIECTB U
XUMUYECKUX PEaKIUi, HEOOXOIUMBIX ISl MPUOOPETEHUS] YMEHHN OpPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SIBICHUN, UMEIOLIUX MECTO B IPUPOAE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

e pa3BHUTHE YMEHHH U CIIOCOOOB ACSITENLHOCTH, CBSI3aHHBIX C HAOIOIEHUEM U O0bSICHEHUEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM TpaBWJI O€30MacHOr0 OOpalieHus ¢
BEILIECTBAMH.

Hapsiny ¢ atuM, copepxkarenpHas XapaKTEpUCTHKA LEJIEH U 3al1ad U3Y4EHHUs NpeaAMeETa B
nporpamMme 1o XuMruu yTo4HEHa 1 CKOPPCKTUPOBaHAa B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMU B
cucteMe cpeaHero oouiero oopazoBanus. CeroJHs B NpenolaBaHUK XMMHUHU B OOJIbIIEH CTETIEHU
OTIa€TCsl MPEANOYTEHUE MPAKTHUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00ydeHUs], OpPUEHTUPOBAHHOM
Ha TMOJrOTOBKY BBITYCKHHMKa 0O0IIe00pa3oBaTeIbHOW OpraHU3alluy, BIaJEIOLIEro He HabopoM
3HaHUHM, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSMH aKTUBHOI'O
MOJIYYCHHA 3HAHUH " MIPUMCHCHUA UX B peanLHoﬁ JKU3HU IJ1d pCUHICHUA MPAKTUYCCKUX 3aaaY.

B cBa3m ¢ atuMm npu MH3YUYCHUN NOPCIMETa «XHUMHUS AOMHUHHUPYIOIIECC 3HAYCHUC
HpI/IO6pCTaIOT TakKuC ICJIN U 3aJa4M, KaK:

ajanTanys o0y4arnmxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOILETrOCs MUPa, (GOPMUpPOBaHHE
UHTEJJIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX PUMEHEHHEM;

dopmupoBaHne y OOYy4YalOIMIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIHIT),
MMEIOUINX YHHUBEPCAIbHOE 3HAUYEHUE NIl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs IpooiieM,



MOMCKA, aHanmu3a W 00padoTku uWHOOpPMAIMU, HEOOXOIUMBIX [JII TMPUOOPETCHHsI OIBITA
ACATCIIBHOCTH, KOTOPAaA 3aHUMACT BAXXHOC MCCTO B IMO3HAHHWU XMMHHU, a4 TAKKC IJId OLCHKH C
MO3HIINN YKOJIOTHYECKOM O€30IMaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHHU3M YeJIOBEeKa U MPUPOAHYIO Cpey;

Pa3BUTHUC NO3HABATCIIbHBIX MHTCPCCOB, MHTCIIICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCﬁ
00y4aromuxcsi: COoCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHHU B
COOTBETCTBUHU C )KN3HCHHBIMU HOTpeGHOCTSIMI/I, HCIIOJIb30BaTh COBPECMCHHBIC I/IH(bOpMaI_[I/IOHHBIC
TEXHOJIOTUH JIJIs IIOMCKA M aHAJIN3a YIeOHON M HaAyYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COZICPIKAHHUS;

(GbopMUPOBaHUE U PA3BUTHE y O0YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIIICHHS,
HAOJI0IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, NP IJIAHUPOBAHUU U MTPOBEICHUN XUMUYECKOT O SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydaronuxcs yoe:x 1IEHHOCTH B TyMaHUCTUYECKON HAlIPAaBJICHHOCTH XUMUH,
e€ BaXHOW pOJIM B PEUIEHUM TIJ00aNbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOJIONOIb30BaHUS,
IIOTIOJIHEHHSI YHEPreTUYECKUX PECYpCOB M COXPAHEHMs IPUPOJHOTIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0POBBIO, @ TAKXKE MPHOOPETCHUS
OIIbITA UCIIOJIB30BAHUS NOJYUYEHHBIX 3HAHUM Ul NPUHATHS I'PAaMOTHBIX PELIEHUH B CUTYyallUsX,
CBS3aHHBIX C XMMUUYECKUMU SIBJICHUSIMHU.

B y4yeOHOM mmane cpemHero oomero o0pa3oBaHHs HMpeaMeT «XUMH» 0a30BOTO YpOBHS
BXO/IUT B COCTaB IpEAMETHOM 00nacTu «EcTecTBEeHHO-HAyYHbBIE IPEAMETHI.

OO61ee 4nCiIO YacoB, OTBEASHHBIX AJISl M3yYEHHUS XUMUHU, HA 0a30BOM YpOBHE CpPEIHETO
obmero oopazoBanusi, coctaisieT 68 yacon: B 10 knmacce — 34 yaca (1 yac B Heneno), B 11 kimacce
— 34 ygaca (1 4ac B HezemO).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTuquKue OCHOBBI OpFaHquCKOﬁ XUMHUHU

IIpeamer opraHudeckod XUMHUHU: €€ BO3HUKHOBEHHME, pAa3BUTHE W  3HAYCHUE
B MOJIYYEHUU HOBBIX BEIIECTB U MaTepHasioB. Teopust CTPOCHUSI OPTaHUYECKUX COCIMHEHHUM A.
M. bytnepoBa, €€ ocHOBHbIE TONOXKeHUA. CTPyKTypHBIE (OPMYIIBI OPTaHUYECKHUX BEIIECTB.
['omonorusi, uzomepus. XuMUYECKas CBsI3b B OPraHUYECKUX COCAMHEHHUSIX — OJMHApPHBIE U
KpaTHBIC CBA3H.

[IpencraBienue o kiaccu(pUKaluu OpraHMuecKuX BemecTB. HomMeHknaTypa opraHuuecKux
coeuHEeHUH (cucTeMaTu4ecKasi) U TpUBHAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KJIacCOB
OpraHUYECKHUX BEIECTB.



OKCIEPUMEHTAILHBIE METO/BI M3YYCHHUS BCIIECTB M MX NPEBPAILCHUN: O3HAKOMIICHHE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHajaMHd Ha WX OCHOBE, MOJEIMPOBAHUE MOJICKYII
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX ONBITOB IO
NPEBPAILCHUIO OPTaHUYECKUX BEIECTB IPH HarpeBaHUH (TUIaBJIeHUE, OOYIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, T'OMOJIOTHYECKUH psaa. MeraH u 3TaH — mpocTeilimue
IPEJCTaBUTEIIN ATKAaHOB: (PU3HUYECKHE U XUMUYECKUE CBOWCTBA (peaKMK 3aMEILeHHsI K TOPEHUs]),
HAaxO0’KJICHUE B IIPUPOJIE, IIOJyYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHN Psifl. DTWIEH U NPOIWIEH — IpOoCTeime
NPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKHE CBOMCTBA (pEeakiuu TUAPUPOBAHMSA,
rajJJoreHUpPOBAHUS, TUAPATALMHU, OKUCIICHHS U IOJIMMEPU3aluN ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MetunOyramueH-1,3: cTpoeHHE, BaKHEHIINE XUMHYCCKHE
cBoiicTBa (peakuus noaumepusanun). IloaydeHre cuHTETHYECKOrO KaydyKa U PE3UHBI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
IPOCTENUIINN MPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKUE CBOMCTBA
(peakuuu ruIpUpPOBaHUS, FAJIOT€HUPOBAHMS, TUAPATAllUU, TOPEHUS), IOJTyUYEHUE U IIPUMEHEHHE.

Apensl. benson: cocrtaB, cTpoeHHe, (pU3MUYECKHME M XHWMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHME M NIpUMEHEeHue. Jonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOBaAnUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3TUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIiIeBoJ0pooB. Ilpupoanslil ra3 u nonytHble He(TAHBIE Ta3bl.
Hedtb u e€ npoucxoxaenne. CnocoObl nepepaboTKy HEPTH: IEPErOHKA, KPEKUHT (TEPMUYECKHUI,
KaTtaluTuueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOyKThI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUs BEIIECTB U WX MPEBPAILICHUN: O3HAKOMJICHHE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, Koiuiekiun «HedTe» n «Yronb», MoaenupoBaHue
MOJIEKYJI YTJIEBOJIOPOJIOB U TaJIOTC€HONPOU3BOJHBIX, IPOBEJACHUE MNPAKTHYECKON pPabOThI:
MOJIyYeHHUE 3TUIIEHA U U3YYEHHUE €ro CBOMCTB.

PacuérHbie 3a1a4u.

Bolunicnenuss mo ypaBHEHMIO XMMHMUYECKON peakuuu (Maccel, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEaKILMH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIIH MIPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OAHOATOMHBIE CHOUPTHL. METaHONT W OSTaHON: CTpOeHHue, (U3HUYECKHe H
XUMHUYECKHE CBOMCTBA (pEakIMH C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJIAMHU, TOPEHHE),
IpUMeHEHNE. BOOOPOIHbIE CBA3M MEXKIY MOJIEKYJIaMU CHUPTOB. /[elicTBME METaHOIa U 3TaHOJIA
Ha OpraHU3M YeJIOBEKa.



MHoroaromMHpie CHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTpPOEHUE, (U3NUecKue Hu
XMMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIECJIOYHBIMU METAJUIAMH, KAYECTBEHHAs pEaKI[Us Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJTUKOJIS.

@DeHoII: CTPOCHUE MOJICKYJIBL, PU3NUECKHUE U XUMUYECKHE CBOUCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anpnerunapl U kemowvi. Dopmanbaerun, aneTadbleTHI CTpoeHue, (u3nyeckue u
XMMUYECKHE CBOMCTBA (pEaklMM OKHUCJICHUS U BOCCTAHOBIICHUS, KaYECTBEHHBIC PEAKIIMH),
MOJYy4YECHUE U TPUMEHECHHUE.

OnHOOCHOBHBIE TIpeZieNIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHAsi KHCIIOTBHI:
cTpoeHue, PU3nUecKre 1 XMMHUYECKHEe CBOMCTBA (CBOMCTBA, OOIIME JJI Kjacca KUCIOT, peaKIus
sTepuduKanmm), ToJNydyeHue U npuMeHeHue. CTeapwHOBas M OJCMHOBAs KHUCIOTHI Kak
MIPEACTABUTENH BBICIINX KAPOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, HX
MOIoIIee ICHCTBHE.

Crnoxnble 3Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PHUPOB.
Kupsl. I'maponus xupos. [IpuMenenue xxupoB. buonorudeckas pojib KUPOB.

VYrneBoJsl: cocTaB, KiaccupUKays yriaieBoJoB (MOHO-, TU- U noymcaxapubsl). [oko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKHE U XUMUYECKUE
cBoiicTBa (B3aumozeiictaue ¢ rugpokcusom meau(Il), okucnenne aMMuayHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHue, OpOoXKEHUE TIIOKO3bI), HAXO0XKICHHE B MPHUPOJE, NMPUMECHECHHE,
6uonornyeckas poib. PoTocuntes. PpyKTO3a KaK H30MEpP IITHOKO3bI.

KanMa.H M [EJUII0JI03a KaK MPUPOJAHBLIC IMOJIMMCEPHI. CTpOGHI/Ie KpaxMajia 1 LCJIJIHOJIO03bI.
duznyeckre U XUMHUYECKHE CBOMCTBA KpaxmaJjia (FI/II[pOJ'II/B, Ka4CCTBCHHAA pCaKIusd C I/IOI[OM).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MNPEBPALIEHUI: INPOBEIECHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuiaoM Mmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMmopelcTBue rmuepuHa c rugpokcugom menu(ll)), ampaerunoB (oxucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpoxkcunom meau(Il), B3aumoaeiicTeie kpaxmania
C MOJIOM), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHbie 3a1a4n.

Beruucnenus 1o YpaBHCHUIO XHUMHYECKOU peakuuu (MaCCLI, O6’BéMa, KOJINYCCTBA
HCXOJHOT'O BEHIECCTBA UJIU MPOAYKTA PEAKIINU 110 U3BECTHBIM MacCCe, O6’béMy, KOJIMYCCTBY OJJHOT'O
N3 UCXOJAHBIX BCHICCTB WX IIPOAYKTOB peaKI_II/II/I).

A30Tcozlep>1<amne OpTaHU4YCCKUC COCIUHCHUS.

AMHHOKHUCIIOTHI Kak aMm(pOTEpHBIE OpraHudecKne coequHeHns. ODU3nIecKrue 1 XUMHIECKUE
CBOICTBAa aMUHOKHUCIOT (Ha TpuMepe IIHIKHA). bHojormdeckoe 3HaAYeHHWE AMHHOKHCIIOT.
ITenTuaer.

benkn kak TpUpOIHBIE BHICOKOMOJICKYISIDHBIC COeAMHCHHS. [lepBUYHAs, BTOpUYHAS H
TpeTHyYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OETKOB: THUIPOIU3, JEHATYypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.



DKcIepUMEHTAIbLHBIE METOALI M3VUEHUs BEIIECTB M WX IIPEBPAIlCHUI: HAOIIOJEHHE U
OMHCAaHUE JCMOHCTPALIMOHHBIX OMBITOB: JACHATypalus OENKOB MpH HarpeBaHWU, IBETHHIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeUHEHHUS

OCHOBHBIE MOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH: MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEOHSAs MOJIEKyspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — IOJIMMEepU3alus U NOJUKOHICHC AL,

3KCHCDI/IMGHT3HBHLIC METOABI M3YYCHHA BCIICCTB M HUX HDGBDaH_IeHI/If/'II O3HAKOMJICHHUEC C
06p33L[aMI/I MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KaYy4YKOB.

MeXnpeIMETHRIC CBA3H.

Peann3zanusi MeXIpeIMETHBIX CBSI3€ MPU M3YyYEHUHM opraHuueckoil xumuu B 10 kmnacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSTHH, TaK W
MOHSITUM, SBISIOUINXCS CUCTEMHBIMU JJIS1 OTJICIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHE, HAYYHBIH (DAaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIacCU(UKAIUsA, TEePUOJUYHOCTh, HAOIIOJICHHE, HW3MEPCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®du3nka: MaTepus, JHEPrusl, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb,
BEIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX

U3MEPEHUSL.

Bbuonorus: kierka, opraHusM, Omocdepa, oOMEH BemIeCTB B OpraHu3Mme, (pOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEePMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.
TexHonorus: nuuieBble NPOAYKThI, OCHOBBI PallMOHAIBHOI'O MUTAHUS, MOIOILIUE CPECTBA,

JICKAPCTBCHHBIC U KOCMETUUCCKHUE IIPLCIIapaThbl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC

OBIIAS U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMuyeckuit 3nemMeHT. AToM. Slapo aroma, HU30TONBI. DJEKTPOHHAs 000JIO0YKa.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 2neMeHTsl. OCOOCHHOCTH
pacripeziefieHusi 3JEKTPOHOB M0 OpOUTANISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUO/IOB.
OneKTpoHHask KOHGUTypalusi aTOMOB.



Ilepuonnueckuii 3akoH u llepmoamdeckass cucremMa XUMHUYECKHUX 3JIEeMEHTOB JI.
U. MenneneeBa. CBs3b INepHOaUYEcKOro 3akoHa M Ileproguyeckoil CHUCTEMBI XMMHMUYECKHUX
sneMmeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEl CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHre NepUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl xumMuueckod CBSi3U (KOBaJieHTHAas
HEMOJISIpHAsT U TIOJISIpHAsi, MOHHAs, MeTaJimdeckas). MexaHu3mbl 0oOpa3oBaHUsI KOBAJIEHTHOU
XHMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BeniectBa MOJEKYISPHOTO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[ToHsATHE O AHMCIIEPCHBIX cUCTeMaX. MICTHHHBIC M KOJUIOUIHBIE pacTBOPBI. MaccoBasi 1oJis
BEILIECTBA B PACTBOPE.

Knaccugukarus Heopranudeckux coeJuHeHni. HoMeHknaTypa HeopraHmuecKiX BEIIeCTB.
['eneTnyeckas CBs3b HEOPraHWMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3JINYHBIM KIIACCaM.

XuMuueckas pCaKnusi. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX peaKI_[I/Iﬁ B HeOpraHquCKOﬁ nu
0pI‘aHI/I‘-IeCKOI71 XUMHUHU. 3aKOH COXpPAaHCHUA MACChl BEIICCTB, 3aKOH COXPAaHCHHA U IPCBPALLICHHUA
OHCPIUH IIPU XUMHUYCCKUX PCAKIUAX.

CKOpoCTh peakiuu, €€ 3aBHCHMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMBIE pEaKIUH.
Xumuueckoe paBHoBecHe. DaKTOpbI, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.
ITpunnun Jle HlaTense.

OnekrponauTnueckas auccouuanus. CunbHbele U ciadble 3mekTponuThl. Cpena BOIHBIX
pPacTBOPOB BEIECTB: KHUCTasl, HEHTpalibHasi, LIeoyHasl.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHBIC pcCaKkuu.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «[lepuoanyeckass cucremMa xumuueckux snemeHtoB JI. M. MenneneeBa», u3yueHue
Mozeen KPUCTAJTINYECKUX PEIIETOK, HaOmIroaeHue
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3foKEeHHE MEPOKCHUIAa BOIOPO/Ia B
IPUCYTCTBUM KaTaJM3aTopa, ONPEACIEHUE Cpeapl pacTBOPOB BEINECTB €  IOMOIUIBIO
YHHUBEPCAJIBHOTO MHAMKATOpA, peakMM MOHHOTO OOMEHa), MPOBEACHNE MPAaKTHYECKOH paboTh
«BnusgHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XUMHUECKON peaKkIum.

PacuérHbie 3a1a4u.

PacuéTel 0 ypaBHEHHUSIM XUMUYECKUX PEAKIMI, B TOM YUCIIE TEPMOXUMHUYECKHE PACUETHI,
pPacy€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILECTBAY.

Heopranuveckasi xumust
Hemeramnsl. [Tonoxenue Hemeramios B [leproaudeckoit cucTeMe XUMUYECKHUX DJIEMEHTOB

J. . MenneneeBa u 0COOEGHHOCTH CTpOCHHsI aTOMOB. (DU3HUECKHE CBOWMCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).



XWMHYECKUE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TallOT€HOB, cephl, aszora, (docdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCHIOB, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOTHBIX
COCTMHCHUH).

[IpruMmeHeHre BaKHEUIIINX HEMETAIVIOB M UX COCIMHEHUN.

Meramnel. [lonoxkenne meraminoB B I[lepuoandeckoi cucteMe XUMHUECKUX AJIEMEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTayuioB. OoOmue
¢uszndeckue cpoiictBa MeTauioB. CIIaBBI METaUIOB. DJIEKTPOXUMHYECKUN Pl HANPSHKEHUN
METaJIOB.

XWMHYECKUE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, KWW, KaJdbllUHd, MarHwi,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

O61me cnocoObl moMyYeHHst MeTaJuI0B. [IpuMeHeHne MeTalioB B ObITY M TEXHUKE.

3KCH€DI/IM€HT2UII)HI>I€ MCTOAbI HM3YVUYCHHSA BCUICCTB H HUX HDGBDaHIeHI/If/'II HN3YUCHHC
KOJUICKIMH «MeTaulbl U CIUIaBbI», 00pa3I[0B HEMETAIIOB, PEIICHUE YKCIIEPUMEHTAIIBHBIX 32134,
HAOJIIO/ICHUE W ONKCAHWC JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aUMOJCHCTBHE
THJIPOKCHUIA AIFOMUHUS C PACTBOPAMH KUCJIOT U IIEJI0Yel, KaueCTBCHHbBIC PEAaKIIMU HA KATHOHBI
METaJlIOB).

PacuérHble 3a/1a4umn.

Pacuétbl Macchl BeecTBa i 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacu&Thl MacChl (00bEMa, KOJTMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUU, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHA ¥ JKH3Hb

Ponps xumun B oOecrieueHUH SKOJIOTHYECKOM, SHEPTETUUECKON U MHIIEBOM O€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB MU XUMHUYECKUX PEAKIIUM.

HpeI[CTaBJ'ICHI/ISI 00 O6H.[I/IX HAaYYHBIX ITPUHIHUIIAX ITPOMBIIIIJICHHOT'O MOJIYUCHU A BaKHEHIIINX
BCHIICCTB.

YenoBek B MHpE BEIIECTB M MaTEpPUAIOB: BAXXHEHIINE CTPOUTEIBHBIE MaTEpHAJIbI,
KOHCTPYKIIMOHHBIE MAaTE€pHUallbl, KPACKH, CTEKJIO, KepaMUKa, MaTepuaibl I DJICKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCKHe U MUHEpPaJIbHbIE y10OpEHUS.

XrMHs ¥ 370pOBbE YEIOBEKA: INpaBUja HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
paBuiIa Oe301acHoOro MCIIOJIb30BaHUs IpenapaToB ObITOBOM XUMUN

B IIOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHEIE CBS3H.

Peanuzanus MexnpeMeTHBIX CBSI3€H PU U3y4eHUHN 001el 1 HeopraHnueckoi xumun B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCMOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHSATUH, TaK
U TIOHSATHUH, SBISIOIIUXCS CUCTEMHBIMHU JUISl OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
IIUKJIA.



OO0mIue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
W3MEpEHHUE, SIBJICHUE.

®dusmka: marepus, SHEpPrus, Macca, aToM, JJICKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIA, SHEPIeTUUECKUI YpOBEHb, BEIECTBO, TEJIO0, 00BEM, arperaTHoe

COCTOsIHHEC BCIIIECTBA, (bI/ISI/ILIeCKI/IC BCJIMYHHBI U €AMHUIBI UX U3MECPCHUSA, CKOPOCTh.

buomnorns: KJICTKAa, OpraHu3M, OSKOCHUCTEMA, 6Hoc¢)epa, Makpo- W MHKPOIJIEMECHTEI,
BUTaMHHBEI, oomeH BCIICCTB B OPraHu3Me.

['eorpacdusi: MuHepasbl, TOPHbIE OPO/IbL, OJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHoorus: XUMHYSCKas IMPOMBIINIJICHHOCTE, METAJIIIYPIHs, IPOU3BOACTBO CTPOUTECIBHBIX

MaTcpurajoB, CEIbCKOXO03SIHUCTBEHHOE IMpon3BOACTBO, nuicBasa MMPOMBIIIJICHHOCTD,
(bapMaHeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPONU3BOACTBO KOHCTPYKIHMOHHBIX MaTcpuraioB, OJICKTPOHHAA IMPOMBIIIJICHHOCTD,
HAaHOTCXHOJOI'NHU.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMbBI 110 XWMMHWU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHUS OOYYArOIIMMUCS
IporpaMM CpeAHero ooIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coorBercTBUM C CUCTCMHO-ACATCIBbHOCTHBEIM IIOAXOAOM B CTPYKTYPEC JMYHOCTHBIX
PE3YyJIbTAaTOB OCBOCHUA IIPEAMCETA «XHUMHS» HA YPOBHE CPEAHETO 06mero O6pa3OBaHI/IH BBIACIICHBI
CICOYIOMUEC COCTABIAIOIIHNE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOW HMIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOITPEAETIEHUIO;

HaJIM4HUC MOTHBAIIUHU K 06y‘{eHI/IIO;

[[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHWIH JHMYHOCTH Ha OCHOBE KITFOUEBBIX
[IEHHOCTEH M HCTOPUUYECKUX TPAJAUIIUN Oa30BOM HAYKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarONIUXCs PYKOBOJICTBOBATBbCS B CBOEH JESATEIHHOCTH
ONEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMH, MPUCYIIUMU HeHOCTHOﬁ CUCTEMEC XHUMHUYECCKOT'O
o0Opa3oBaHus;



HaJIMYUE IIPaBOCO3HaAHUA 9KOJIOTHYECKOM KYJIBTYPEI U CIIOCOOHOCTH CTaBUTh el u
CTPOUTDH KU3HCHHBIC IJIAHBI.

JImyHOCTHBIE PE3YyIbTAaThl OCBOCHUA ITPCAMETA «XHUMHS JOCTUTAOTCA B CAUHCTBEC y‘IC6HOI71
1 BOCITMTATCILHOMN ACATCIIBHOCTH B COOTBETCTBUH C T'YMAaHUCTUYCCKHMHU, COOUOKYJIBTYPHBIMU,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH W HACAIIAMU pOCCHfICKOI‘O TpaXXJAaHCKOI'0O O6H.I€CTBa,
IMPUHATBIMH B 06I_HeCTBe HOpMaMH W IIpaBUJIaMH IIOBCIACHUA, CHOCO6CTBYI-OH_[I/IMI/I mnmponeccam
CaMOIIO3HaHUA, CaMOPa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06yqa}0m1/1xc;1.

JIMYHOCTHBIC Pe3yNbTAaThl OCBOCHHSI MPEAMETa «XUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MIPAKTUYECKOMN J1eATEIHbHOCTH 00YyUaloIUXCsl O pean3alii IPUHATHIX
B 00111€CTBE LICHHOCTEW, B TOM YHCJIC B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS

0CO3HaHMsI 00YJAIOIMMKCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEH, yBaXKEeHHUs K
3aKOHY U MPaBONOPSIKY;

NpeaACTaBJICHHUA O COLOUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIBHOCTH NP CO3JaHHUU y‘Ie6HI>IX IIPOCKTOB,
PECLIICHUN y‘IC6HBIX H IIO3HABATCIIbHBIX 3a1a4, BBIIIOJIHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH MOHUMAaTh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbI APYrHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOH NS TEIbHOCTH;

2) NATPHOTHYECKOTO BOCTUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HACIEOUIO OTECYECTBEHHOM
XHMHH,

YBaXXCHUA K HNPOHECCY TBOPUCCTBA B obnactu TCOPHUHU H TPAKTUYCCKOIO MPUMCHCHUA
XUMHH, OCO3HAHUA TOTO, YTO AJOCTUKCHUA HAYKH €CTb PE3YyJIbTAT MJIMTCIBbHBIX Ha6ﬂl-0,[[eHHfI,

KPOMOTJIMBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada yqéHBIX " MMPAKTUKOB;

HHTEpECa W T1O3HABATCIBHBIX MOTHUBOB B TIIOJYUCHHUH W TOCICAYIOIICM aHAJINU3C
I/IHq)OpMaI_II/II/I 0 IMCPEAOBLIX JOCTUKCHHUAX COBpCMeHHOﬁ OTE€YECTBEHHOM XHUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH  OIICHMBATh CHTYalldd, CBS3aHHBIE C XHUMHYECKUMHU  SIBIICHUSMH,
U TMPUHUMATH OCO3HAHHBIE PEHICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U

IIEHHOCTH;

T'OTOBHOCTH OILICHUBATh CBOE NMOBCACHUC W TIOCTYIIKU CBOUX TOBapI/I]J_ICI\/'I C HO3I/II_[HI>'I
HPABCTBCHHBIX U ITIPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'Ie,ZICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:



MOHUMAaHHUS IICHHOCTEH 3I0pOBOTO0 M 0€30MacHOTO 00pa3a KW3HH, HEO0OXOJAMMOCTH
OTBCTCTBCHHOI'O OTHOILIICHHS K COGCTBCHHOMY (I)I/IBI/I‘ICCKOMY nu HCI/IXI/I‘-ICCKOMy SHOpOBBIO;

coOuo/ieHus MpaBuil 0€30MacHOro OOpamieHHst ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM JIESTEIbHOCTH;

MOHUMAaHUS IICHHOCTH TPAaBWI WHAWBUAYAJIbHOTO M KOJUIGKTHBHOTO 0€3011acCHOTO
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 37J0POBbIO U KU3HU JIFOJIEH;

OCO3HAHMsI IOCJIEACTBUN M HENPHITUS BPEIHBIX NPUBBIUEK (YHOTpEOIEHHUs aJIKOIoJisd,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHKaTI/IBHOfI KOMIICTCHTHOCTH B y‘-IG6HO-PICCH€I[OB3TCHBCKOIZ JACATCIIBHOCTH,
O6H.I€CTB€HHO HOHCSHOﬁ, TBOp‘IeCKOﬁ " APpYyrux BUJaX ACATCIBHOCTHU,

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHMU MPAKTUUYCCKHUX 3aJdaqd COIII/IaJILHOI;'I
HaIIpaBJICHHOCTHU (B paMKax CBOCTO KJjacca, IJ_IKOJ'ILI);

HHTEpECa K IMPAKTUUCCKOMY H3YUCHUIO HpO(beCCI/Iﬁ pasIidHoro poja, B TOM 4YHUCJIC Ha
OCHOBC ITPUMCHCHUA MMPECAMCETHBIX 3HAHUH I10 XUMHU,

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBI60py HHHHBHﬂyaﬂBHOﬁ TPaCKTOPHUH o6pa3013aH1/151, 6yI[y1ueI71
HpO(i)CCCI/II/I " peain3alnu COOCTBEHHBIX JKU3HECHHEIX IJIAHOB C y‘-IéTOM JIMYHOCTHBIX HHTCPCCOB,
CIIOCOOHOCTEH K XUMHUHU, HHTCPECOB U HOTpC6HOCT€I>i O6H.I€CTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH I[€JIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIIE;

MOHUMAHHUA TI00ANBHOTO XapaKTepa HKOJIOTMUYECKUX MPOOJieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHUA HGO6X0}II/IMOCTI/I HUCITIOJIB30BaHUA }IOCTI/I)KGHI/Iﬁ XUMHU [Jid pCUHICHUA BOIIPOCOB
parnOHAJIBHOI'O MMIPUPOAOIIOJTIb30BAHN A,

AKTUBHOTO HEIPUATHA NCUCTBUM, MPHUHOCAIIUX BPEI OKPYKAIOIIEH NPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YUg PasBUTOTO OSKOJOITMYECKOI'O MBIIIJICHUS, 9KOJIOTHYECKOMH KYJbTYpPBI, OIIbITa
ACATCIIBHOCTH 3KOJOTrHYeCKOM HAIllpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HWMH B
HOSH&B&T@J’IBHOﬁ, KOMMYHHKaTHBHOﬁ n COHI/IaJIBHOfI IIPAaKTHUKE, CIIOCOOHOCTH U YMCHHA aKTUBHO
MMPOTHUBOCTOATH UACOJIOTUN XCMO(1)06I/II/I;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:



C(OPMHUPOBAHHOCTH  MHUPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BHUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKY;

NOHUMaHMA CHeuu(UKA XUMHH KaK HayKd, OCO3HaHUS €€ poinu B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/JaHUU LIEIOCTHOrO IPEACTABICHUs 00 OKpYyKaloleM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOW POJIM B CO3JAaHUU HOBOM 0a3bl MaTepUaIbHOM
KYJBTYpPBl, PEIIEHUH IT100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHHU MEIHUIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTHYECKH KOM(DOPTHOM JKU3HU KaXJIO0ro 4jieHa
00I11eCTBa;

CCTCCTBeHHO'HaquOﬁ T'paMOTHOCTH: TIIOHHMMaHHUA CYIIHOCTH METOJOB IIO3HAHM,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJIydJa€MbIC 3HAHUA JJIA
aHanu3a U OOBICHEHUS SBJICHHUM OKpYyXKaromero Mupa Mu IMpOUCXOAsAIIUX B HEM I/ISMeHeHI/Iﬁ,
YMCHUA ACIaTh 000CHOBAHHBIC 3aKJIFOYCHHUS HA OCHOBE Hay4YHBIX (ﬁaKTOB U UMCIOIIMXCA JaHHBIX
C LICJIBIO ITOJTYUYCHHUA JOCTOBCPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XUMHYECKUE 3HAHUS IJI1 pCIICHUA HpO6J’ICM
B PCAJIbHBIX JXKU3HCHHBIX CUTYyallUAX;

HHTEPECCA K IMTO3HAHWIO U HCCIIEI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY 06pa30BaHmo n caMoo6pa303aHmo, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAaHUM TI0 XHMHH B COOTBCTCTBUHM C >KH3HCHHBIMH
HOTpe6HOCT${MI/I;

UHTEpeca K 0COOEHHOCTSIM TPYAa B PA3IUUHBIX cepax NpodeccunoHaIbHOM e TeIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenmeTHble pe3yiabTaTbl OCBOEHHUS Y4YEOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero odIero 0opa3oBaHus BKIOYAIOT:

3HauMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YYAIOMIMXCA MEKIUCIUILINHAPHbBIE
(MexXmpenMeTHbIE) OOLIeHayuHble TIOHATHS, OTPAXKAIOIINE LEJTOCTHOCTh HAYYHOH KapTHHBI MHpa
U creruuKy METOJ0B TIO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SIBIEHUE, MpOIecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOIEHIE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHHUBEpCaJbHble  yuyeOHblE  JeHCTBHUS (mo3HaBaTenIbHBIE, KOMMYHHUKaTHUBHBIE,
peryisTHBHbBIE), obecneunBarone (opMHUpOBaHHE (QYHKLIMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJIbLHOM KOMITETEHIIMH 00YyJarouXCs;



CHOCOOHOCTh  OOyYaroIMXCs ~ MCIOJb30BaThb  OCBOEHHBIE  MEXKJIUCIUILIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4eOHBbIC JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJILHON ITPAKTHKE.

MeTanpez[MeTHHe PE3YIBTATBI OTPAXKAKT OBJIAACHHUC YHUBCPCAJIIbBHBIMU y‘Ie6HBIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMHA I[CﬁCTBI/IHMH.

OBJIaIIeHI/Ie YHUBEPCAJIbHBIMHA y‘lCﬁHLIMI/I NMo3HaABaTEJIbHbBIMU HCfICTBHSIMPI:

1) 6a3oBble JJornYecKue AeCcTBHS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh W aKTyalU3upoOBaTh NpoOjeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OIpCACIIATL LCIN ACATCIbHOCTH, 3ad/laBad IIapaMCTPbl WM KPUTCPpUU HUX JOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HAHUHI HpI/IéMI)I JJOTHUYCCKOI'0 MBIINUJIICHUSA — BBIICIATH
XApaKTCPHBIC IIPU3HAKU MOHATHH U YCTaHaBJIMBATb WX B3aUMOCBA3b, HCIIOJIB30BATb
COOTBCTCTBYIOIIMEC MOHATHA JIA 00BICHECHUS OTACIBbHBIX q)aKTOB u SIBJIGHI/II;'I;

BLI6I/IpaTb OCHOBAHHA U KPUTCPHUH IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I BCIICCTB 1 XUMHNYCCKHUX peaKHHﬁ;
YCTAaHABJIIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY NU3YUACMbIMU SABJICHUSMU,

CTPOUTB JIOTHUECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 AHAJIOTHH ), BHISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (OPMYJIUPOBATh BBIBOJBI U
3aKIIIOUECHUS,

IPUMEHSTh B MpOIecce MO3HAHMSI, UCHOIb3yEMble B XUMHH CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeIH, TPeoOpa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
Xumuueckass (GopMmyna, YypaBHEHHE XHMHMUYECKON peakuud — TpU pelIeHud Y4eOHbIX
[IO3HABATEJIBHBIX U IIPAKTUYECKUX 3a7a4, IPUMEHATh HA3BAHHBIE MOJIEIILHBIC IIPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX ITPU3HAKOB U3Y4AE€MBbIX BEHIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:
BJIaACTb OCHOBAMH METOJOB HAYUYHOT'O IMMO3HAHHA BEUICCTB U XUMHWYCCKUX peaKIII/II\/JI;

(I)OpMYJ'II/IpOBaTB Ocjm W 3aJadu  HCCICAOBAaHHA, HCIIOJIB30BATh IIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(‘bOpMYJ'H/IpOBaHHBIe BOIIPOCHI B KAY€CTBE MHCTPYMCHTA IMO3HAHUA U OCHOBBI
JJIsA (I)OpMI/IpOBaHI/ISI THIIOTE3BI 11O MPOBEPKE MPABUIILHOCTU BBICKA3bIBACMBIX CY)ICI[CHI/II‘;I;

BJIAJICTh HABBIKAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHMS U TPOBEACHUS YUCHHUECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOJIOaTh 32 XOJO0M IMPOIecca, CaMOCTOSTEIBHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOIICHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB MCCICIOBAHHS, COCTABISATh 00OCHOBAHHBIH OTYET O MPOCTAHHON
pabore;



npuoOpeTaTh OMBIT YYCHHYECKOW HCCIEAOBATEIIbCKON M TPOEKTHOW JESTEIHHOCTH,
MMPOSBJIATH CHOCO6HOCTB U TOTOBHOCTb K CaMOCTOSATCIBHOMY IIOUCKY MCTOAOB PCIICHUA
MPAKTUYECKUX 3aJa4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B MTO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCA B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYJISpHAs
JaUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UPOBATh HHGOPMAIUIO PA3IMYHBIX BUIOB U (hOPM MpEeACTaBICHUS, KpUTHUECKU OLICHUBAThH
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampochl U TMPUMEHATh pPa3IUYHbIE METOJbl MIpPU TOUCKE U OTOOpe
uHpopMannu, He0OOXOAMMOM IS BBITTOJIHEHHS YUeOHBIX 3a7a4u ONpeeEHHOTO THIIA;

nproOpeTaTh OIBIT UCIOJIBb30BaHUS HH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANBHYIO (hOpMy MpencTaBieHHs WHGOPMAIUU (CXEMBbI,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKU U JIPYTHUE);

UCIOJIb30BaTh HAyYHbIM $A3BIK B KauyecTBE CpeJICTBa IpH paboTe ¢ XUMHYECKOU
uH(popMaLuel: NPUMEHATh MEXIpeAMETHbIE ((U3MUEeCKHe M MaTeMaTH4YeCKHE) 3HaKu U
CUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh U Hp606paSOBbIBaTB 3HAaKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'JIAJHOCTH.

OBjaagenue YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3a/J1aBaTh ~ BOINPOCHl IO  CYIIECTBY  OOCYKJIaeMOW TeMbl B  XOJ€ JHaliora
W/WIA JUCKYCCHUHU, BBICKA3bIBaTh WIEH, (POPMYIHpPOBATH CBOM MPEIOKEHHUS OTHOCHUTEIBHO
BBITIOJIHEHHS TIPEJIJIOKEHHOMN 3a/1auu;

BBICTYNaTh C TpPE3CHTAllMed pe3ylbTaTOB MMO3HABATEIbHOW AESITENHbHOCTH, MOTYYCHHBIX
CaMOCTOSITCILHO WJIM COBMECTHO CO CBEPCTHUKAMH TP  BBITIOJHEHUM XHMHYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO WCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
pea3anuu y4eOHOTO MPOEKTa 51 dbopMyIUpOBaTH BBIBOJIBI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIEAOBAHNUN MMYTEM COTIIACOBAHUS MO3UIIHIA B X0/1€ 00CYXKIeHUs
1 00MeHa MHEHUSIMH.

OB.HalIeHI/le YHUBEPCAJIBHBIMHA PEryJasiTUBHBIMUA HeﬁCTBHﬁMHZ

CaMOCTOSITENIBHO TUIAHUPOBAaTh U OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
onpenenss e€ eI W 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeJUlaraeMblii aropuT™M JIEHCTBUI HpU BBHIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,



BBIOMpATh Hanbosiee F3(HEKTUBHBIN CIIOCOO WX PEIICHHUS C yYETOM MOJYUYCHHs HOBBIX 3HAHHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIUAX,

OCYHICCTBJIATE CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HAa OCHOBE CaMOaHajln3a U CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATDI

10 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTD MPEJICTABIICHUNA O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XUMHH B TO3HAHUU SIBJICHUN MPUPOJBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJILHOW TPAMOTHOCTH, HEOOXOMUMOW IS PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpelIE;

BJIQJICHHE CHUCTEMOM XHMMHUYECKHUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIOJATaoline
MOHATHUS (XUMHUYECKHUI JIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHUMHUYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITIEpOIHBIA  CKEJeT,
dbyHKIIMOHAIbHAS TPYMNa, pajuKan, H30MEpHus, U30MEpbl, TOMOJIIOTUYECKUN psiji, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemecTB A. M. BytnepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUs, JEXKAallUe B OCHOBE MOHMUMAaHUs
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX HBHGHI/II\/'I, q)aKTOJ'IOl"I/ILIGCKI/IC CBCICHUA O CBOﬁCTBaX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM MCIOJIB30BAHNUY BaXXHEHIIINX OPraHUYECKUX BEUIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

c(OpMUPOBAHHOCTh YMEHUM BBISBJIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aMMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOLIME MTOHATHUS IIPU ONIMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALLCHUI OPraHN4YECKUX COCTUHEHNN;

c(OpMUPOBAHHOCTh YMEHUH MCIIOIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U ypaBHEHUN XMMHUYECKHX pEakKlMi, U3rOTaBIMBAaTh MOJEIN MOJIEKYJ OpraHMYECKHUX BEIIECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHMS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIC)KHOCTh N3YUCHHBIX OPTraHUYECKHUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeTuHEHUN
(yrnmeBomopobl, KHCIOPOA M a30TCOoAepXkalllue COEIMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COeIMHEHUs), JaBaTh UM Ha3BaHusa Mo cuctemarnueckoil Homenknarype (IUPAC), a taxxke
MPUBOANTh TPUBHAIBHBIE HA3BAHMS OTICIBHBIX OPTaHMYECKUX BEIIECTB (ITHIJICH, MPOIHJICH,
alleTUIIeH, STWICHIJIUKOb, TIUIEpUH, (QeHod, GopManbAeruja, amneTaabIeruil, MypaBbUHAs



KHCJIOTA, YKCYCHAsl KHCIJIOTa, OJICMHOBAs KHUCIIOTa, CTEAPUHOBAs KUCJIOTa, TIIFOK03a, (PyKTO3a,
KpaxmaJl, LeJITI0103a, TJIULHH);

Cc()OPMUPOBAHHOCTh YMEHHS OMNPEICNATh BUIABl XUMHUYECKOW CBS3HM B OPTaHUYECKUX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUSI NPUMEHSTH TOJOKEHHUS] TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiiepoBa /s 00BsSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepuU30BaTh COCTaB, CTPOCHHE, (U3HUECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEICTABUTEIICH Pa3IUYHBIX KIIACCOB OPraHUYEeCKHX BEIIECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsodn,
METaHOJI, 3TAHOJ, YTHJICHTJIMKOJb, TJIUIEPHUH, (CHOJ, aleTalbJICTu/l, MypaBbHHAS U YKCYCHAs
KHCIIOTHI, TJIOKO3a, Kpaxmall, IeJUTI003a, aMHUHOYKCYCHAash KHCIOTa), HWILTIOCTPHUPOBATH
TCHETHYECKYIO CBS3b MEXKJIYy HHMH YPaBHEHHSMH COOTBETCTBYIOIIMX XMMHYCCKHUX pPEaKIHUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HCTOYHHUKH YIIIEBOJAOPOAHOTO CHIPHS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUYECKOe MpPUMEHEHHE
IPOJYKTOB NEPepaboOTKH;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAWTH BBIYHCICHHUS 10 XUMHUYECKUM YpPaBHEHHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA HIIM MPOIYKTa PEAKI[UU [0 U3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEIIIECTB
WM TIPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMOW 3HAHUH 00 OCHOBHBIX METOJ[aX HAYYHOTO
MO3HAHUSI, MCHOJb3yeMbIX B XHWMHUM MpPU H3YUYCHUH BEUIECTB MU XHUMHUYECKUX SIBJICHUHN
(HaOnrofieHMe, UW3MEpPEHUe, OKCIEPUMEHT, MOJEINPOBAHNUE), HCIOIb30BaTh CHUCTEMHBIE
XAMHUYECKHUE 3HAHUSA JUIS IPUHATHUS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYALUsIX, CBA3aHHbBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJH30BAHUS XUMUYECKON TMOCYAOU U
n1abopaTopHBIM 000pYIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUJIAaHUPOBAThb M BBIMOJHATh XUMHYECKMH SKCIIEPUMEHT
(IpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHMUH, MOJYUYEHHUE STHIIEHA M M3yYEHUE €ro
CBOICTB, KAUECTBEHHbIE PEAKIIMN OPraHUYECKUX BEIIECTB, IeHATypalys OeJIKOB U HarpeBaHUH,
[[BETHbIE pEaKI[MU OEJIKOB) B COOTBETCTBHHU C MPAaBUIIAMHU TEXHUKHU O€30MIaCHOCTH MPH 00paIIeHUN
C BEILIeCTBAaMH U J1TA0OPaTOpPHBIM 00OPYJOBaHHEM, MPEACTABIATH PE3yIbTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHMH COOTBETCTBYIOIIMX pPEaKkUUi U (popMynupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHpopmauu, IHTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh MpaBWJIa HKOJOTMUYECKH LEeIecoo0pa3Horo
MOBENCHUS B OBITY M TPYIOBOW EATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KaIOIIEeH MPUPOHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JCHCTBHSI HA YKUBBIE OPTaHU3MBI
ONpe/IeIEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokazarens [IJIK, moscHsTh Ha



npuMepax crocoObl YMEHBUICHHUS U MPEJOTBPAIICHHS UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIA 06yqafonmx051 C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3OO0POBbA: YMCHUC IMPUMCHATH
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMMO3HAHUS BCIIECCTB U XUMHUYCCKUX SIBJ'ICHI/II\/'I;

JUTSL CIICTIBIX M CITA00BUISANIMX OO0YYArOIIUXCs: YMEHUE HCIIOJIb30BaTh PEIbe(hYHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1 3anucu XuMu4eckux (GopMyiL.

11 KUIIACC

[TpenmeTtHbIE pe3ynbTaThl 0OCBOCHHUS Kypca «O0mast 1 HeopraHHUeCcKasi XUMHD OTPaXaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUIN: 0 XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, ©€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOW ISl PEIICHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOIOJIArArOUIUe
HOHATHUS (XMMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 2JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O00BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pemETKa, TUIIBI XMMHYECKMX  PEakLMid, pacTBOp,  JJIEKTPOJIUTHL,
HEDJICKTPOJIUTBI, SJICKTPOJUTHYECKAS] JTUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTh
XUMHUYECKON peakliiy, XMUMUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUYECKON
auccoumranuu, nepuoandeckuil 3akon /1. M. MenaeneeBa, 3aKkOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXPAHEHHUs M MPEBpAIICHUS PHEPIHMHM NPU XUMUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3BIK XMMHH, MHUPOBO33PEHUECKUE 3HAHHUs, JICKAIIUE B OCHOBE ITOHUMAaHUs
HpI/I‘II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX ﬂBHeHHfI, q)aKTOJIOl"I/I‘IeCKI/Ie CBCACHUS O CBOfICTBaX,
cocTaBe, TOMYyYEeHUH M 0€30MacHOM HCMOJIb30BaHUU BaKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC MPHU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb
HNX B3aNMMOCBA3b, HWCIIOJIB30BATH COOTBCTCTBYIOIIHEC IMOHATHA MPHU OINMCAHHMU HCOPTaHWUYCCKUX
BCIICCTB U UX npeBpameHHﬁ;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS
dopMyn BEIIECTB W YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHManbHBIE Ha3BaHHUsS OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
VIJIEKUCHIBIA Ta3, aMMUakK, raméHas M3BeCTh, Herali€Has H3BeCTb, MUThEBAs COJa, MUPUT U

ApyTHeE);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENSITh BAJIEGHTHOCTD U CTETIEHb OKHUCICHHSI XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJIJINYecKasi, BOJOPO/JHASA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHAs, MOHHAs, METaJUIMYecKas), XapakTep Cpeibl B BOJHBIX
pacTBOpaxX HEOPraHWYECKUX COCTHHEHU;



c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NMPUHAAJIC)KHOCTh HEOPraHMYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBa — METAIUIBI U
HEMETAaJUJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHBIE TUAPOKCUIDI, COJIH);

Cc(OPMHPOBAHHOCTh ~ YMEHHUH  PACKpbIBaTh  CMBICH  MepHOAMYecKoro 3akoHa [l
U. MenneneeBa M JEMOHCTPUPOBAaTh €ro CHUCTEMATU3HUPYIOILYIO, OOBSCHUTEIBHYID U
IPOTHOCTUYECKYIO (PYHKLINY;

Cc(OPMHPOBAHHOCTE ~ YMEHHMHM  XapaKTepU30BaThb JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cUCTEMbl XMMHUYECKHUX 3J€MEHTOB /l.
. MenneneeBa, UCIONb3Ys MOHATHA «S-, P-, O-2JIEKTPOHHBIE OPOUTAIN», «IHEPIETHYCCKHE
YPOBHHY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COCIMHEHUH 1O nepuojaMm M rpynnam Ilepuoandeckoil CUCTEMBl XMMHYECKUX 3JIEMEHTOB /I
H. Menneneena;

c(hOopMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMKUCHIBATH) OOIIME XMMHUYECKUE CBOHCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATH CYIIECTBOBAHHE N'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

c(OpPMHUPOBAHHOCTh YMEHHUS KIIACCU(PHUIIUPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, Y4aCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS pEaKLUi pa3IM4HbIX THUIIOB, TIOJIHBIE U
COKpAIllEHHbIE ypaBHEHUs peaKlUil MOHHOTO OOMEHa, yYUThIBasl YCJIOBHUS, IIPU KOTOPBIX 3TH
peaKkuu UAYT 10 KOHIIA;

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IpoOBOAUTL PCAaKIHH, ITOATBCPIKAAIOIINC Ka4yeCTBEHHBIM
COCTaB pa3jIMYHBIX HEOPraHMYCCKUX BCHICCTB, PpacCllO3HaBaTbh OIIBITHBIM HYTGM HOHBI,
MNPUCYTCTBYIOIIHUEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCUICCTB;

c(hOpMUPOBAHHOCTh YMEHHH PaCKpBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ITUX peaKuil;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIuu OT
pa3iaMuYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTeprU30BaTh XMMHUECKHUE MTPOLIECCHI, JIeKallUe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIIOTHI, aMMHakKa, a Takxke Cc(HOPMHUPOBAHHOCTh
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMaX XMMHUYECKOTro
IIPOU3BO/ICTBA;

C(l)OpMHpOBaHHOCTI) YMCHI/II\/'I IMPOBOAWUTH BBIYUCIICHHA C HCIIOJIB30BAHUEM IIOHATUA
«MacCoBasg HOOJId BCUICCTBA B PACTBOPC», 00BEMHBIX OTHOIICHUN Ta30B npu XHUMHUUYCCKHUX
pEaKknusax, MaCcChbl BEIIECTBA UJIN 00BEMa ra3oB 1o HN3BCCTHOMY KOJIMYCCTBY BEIICCTBA, MACCC NN
06’béMy OOHOT'0 U3 YYaCTBYIOIIUX B pC€aKMU BCHICCTB, TCIIJIOBOTO 3(I)(I)CKT3. pCaKknuu Ha OCHOBEC
3aKOHOB COXpPaHCHHA MAaCChbl BEIICCTB, MPEBPAILICHNA U COXPAHCHUA DHEPIUHn,



c(hOpMUPOBAHHOCTh YMEHUW COOJIONATh TPaBUiIA MOJIH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[IJIAHUPOBATh K BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, OMNPEIEIIEHUE CpPEJib
pPacTBOPOB BEIIECTB C MMOMOIILI0 YHUBEPCAIBHOIO MHAUKATOPA, BIMSHUE Pa3IMYHbIX (DAaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE pEeakLUU Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4y 1o temaMm «Metamsl» U «Hemeramibl») B COOTBETCTBMM C INpPaBUJIAMH TEXHUKU
0e30MacHOCTH MpU 00pallleHU! ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHHEM, MPEACTABISAThH
pe3ysIbTaThl XUMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKU aHAIM3HPOBATh XHMUYECKYIO HH(OpMAIIHIO,
[I0JIy4aEMYI0 U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYTuXx);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMYECKU LEIeco00pa3HOro
MOBEJICHUsI B OBITY M TPYAOBOM [EATEIBHOCTH B IIEJAX COXPAHEHUS CBOETO 3/I0POBBS U
OKPY’KaloIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JICHUCTBHS HA JKUBbIE OPraHU3MBbI
onpeeNEHHBIX BEIIECTB, TOHUMAasi cMbIci nokaszarens [1JIK, mosicHaTs Ha mpuMepax crocoObl
YMEHBUIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M UYEJI0BEKa;

JUIA 06yqafonmxc;1 C OIrpaHUYCHHBIMU BO3MOKHOCTAMH 30POBbA: YMCHUC IPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJJaxX MO3HAaHHA BEIIECTB U XUMHUYCCKUX HBJIGHI/II;'I;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYYAFOIIMXCS: YMEHHE UCIIOJIb30BATh PEIbe(DHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 1y 3anucu XuMu4eckux GopmyiL.



Temarnueckoe ninanupoBanue 10 KJIACC
KonuyecTBo yacos

lij‘:)[ HauMenoBanue Pa3aejioB M TEM NMPOrpaMMbl Beero KO]—[TpO_]'[[,HL]e HpaKanecKne
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCcKO XUMUM
[Ipenmer opranndeckoit xumuu. Teopust cTpoeHus 3
opranndeckux coenquuenuit A. M. byrineposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 TlpenenbHbIE YIIEBOAOPOIBI — ATKAHbI 2
29 HenpenenbHbie yrieBoJOpOIbI: alIKeHbI, alTKaUEHBI, 5 1
QJIKUHBI
2.3 ApoMaTu4ecKue yriieBOJAOPOIbI 2
24 [TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB U UX 3 1
nepepaboTka
Utoro no paznemny 13
Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2  Anpaeruzasl. Kap6onosblie kucnotel. CinoxHblie 3¢pupsl 7 1
3.3  VYrueBojbl 3 1
Hroro no paszneny 13
Pa3nes 4. AzoTcoaepskamue OpraHi4ecKue coeJHHEeHH
4.1 AwmuHbl. AMUHOKHCIOTHI. benku 3
Htoro no pazneny 3
Pa3pnen S. BeicokoMoOJIeKY IS PHBIE COCAUHEHUSA
5.1 [IInactmaccel. Kayuyku. Bonokna 2
HWroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI



11 KJIACC

Ne

i HaumeHoBaHue pa3esioB M TeM IPOrPaMMBbl

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

Crpoenue atoMoB. [lepuonyeckuii 3aKoH U
1.1 Tlepuomuueckas cuctremMa XuMuueckux siaemeHToB /1. 1.
Menneneena

1.2 Crpoenue BemecTBa. MHOrooOpasue BeecTB

1.3 Xwumuueckue peakiuu

Hroro no pazneny

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Meramib

2.2 Hewmeramibl

2.3 CBsi3p HEOPTAaHWYECKUX M OPTAHUYECCKHUX BEIECTB
Hroro no pazneny

Pa3nen 3. Xumus u :Ku3Hb

3.1 XwuMus U )KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoaunuecTBO 4acoB

KoHnTpoJibHbIE IIpakTn4yeckue

Beero padoThI padoTshI

JuaexkTpoHHbIe (HU(pOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI



IToypouHoe nnanupoBaHue
10 KJIACC

Ne

w/n Tema ypoka

Hpe,I[MCT OpFaHquCKOﬁ XHUMHU, eé BO3HUKHOBCHHC,
PAa3BUTHUC U 3HAYCHUC

Teopust cTpoeHUs1 OpraHUYECKUX coeuHeHnt A. M.
byTtnepoBa, €€ OCHOBHBIE MTOJOKEHUS

[IpencraBienue o kiaaccu(UKaluy OpraHMYeCKIX
3 BemecTtB. HomenknaTypa (cucremarudeckas) u
TPUBHAJIbHbIE HA3BAHUS OPraHUUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHC, TOMOJIOTHYECKHI pAan
Mertan u 3Tan — HpOCTGfII.HHG npeaAcCTaBUTCIN aJIKAaHOB
AJKEHBI: COCTaB U CTPOCHHC, CBOMCTBaA

OTHIIEH U IMPOIUJICH — HpOCTCI‘/‘II_HI/IC npeaACTaBUTCIIN
AJIKCHOB

~N O 01 b

[IpakTuueckas padbora Ne 1. «Ilomyuenue stunena u
U3y4EHHE €r0 CBOMCTBY»

Anxanuensl. byraguen-1,3 u metunOyraauen-1,3.
[TosrydeHre CHHTETHYECKOTO KaydyKa ¥ PE3UHBI

AJNKHUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 romonornyeckuii psii. ALETHIIEH — MPOCTEHIIHIA
IIPEACTABUTEND AIKUHOB

11 BeruucneHus no ypaBHEHUIO XMMHUYECKOHN peakluu
12 ApeHbl: 0€H301 ¥ TOJIYOJI. TOKCHIHOCThH apeHOB

['eneTndeckast CBS3b yriaeBOJAOPOI0B, MPUHAIICIKAITUX
K pa3IN4HbIM KJ1accaM

13

Bcero

N

KoaudecTBO 9acoB

KoHnTpoJbHbie

padoThI

IIpakTH4eckue

padoThI

Jlara

05.09.2023

12.09.2023

19.09.2023

26.09.2023
03.10.2023
10.10.2023

17.10.2023
24.10.2023

31.10.2023

08.11.2023

14.11.2023
21.11.2023

28.11.2023

DJIeKTpOHHbIe NN (ppoBbIE
u3yuyeHHs1 00pa3oBaTeibHbIE pecypchl



KoummyecTBo 4yacoB
Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoxka Konrpoabnubsie IIpakTuyeckue

n/n Bcero u3ydyeHusi 00pa3oBaTesIbHbIC pecypchl
padoThI padoThI
[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB: TPUPOIHBIH
14 ra3 u monyTHBIE He(TAHBIE Ta3bl, HEPTH U MPOAYKTHI €€ 05.12.2023
nepepadoTKu
[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB: TPUPOIHBIH
15 ra3 u monyTHbIe He(TAHBIE Ta3bl, HEPTH U MPOAYKTHI €€ 12.12.2023
nepepadoTKu
16 KontponbHas paboTa 1o pasueny «YTIeBOI0pOAbD) 12.12.2023
[IpenenbHBIC OJHOATOMHBIC CIIUPTHI: METAHOJ U ATAHOJI.
17 P S P 19.12.2023
Bonopoanas cBs3b
18 MHoroaroMHbIe CIUPTHI: STUICHTINKOJb U TIUICPUH 26.12.2023
19 ®eHom: CTPOCHNE MOJIEKYIIBI, buznveckue u 09.01.2024
XUMHYECKHE CBOWCTBA, IPUMCHEHHE
20 Anpaeruasl: GopMaNbISTHI U alleTATbICTHA. ALIETOH 16.01.2024
HOOCHOBHBIC TIPE/ICIIbHBIC KAPOOHOBBIE KUCIIOTHI:
21 92 peil P 16.01.2024
MypaBbHUHAS U YKCYCHAasI
29 HpaKTI/IIIveCKaSI pabota Ne 2. «CBoiicTBa pacTBOpa 23.01.2024
YKCYCHOM KHUCIOTBD)
TEapUHOBAs U OJICMHOBASI KUCIIOTHI, KaK
g3 (TCAPUHOBAL H ONICHHOBA] KHCIOTEL, 23.01.2024
MIPEJICTAaBUTEIIN BBICIINX KapOOHOBBIX KHCIIOT
24 Mpuia Kak COIH BHICILINX KapOOHOBBIX KHUCJIOT, X 30.01.2024
MoO¥OIIIee JeCTBHE
JI0XHBIE (DUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX
g5, CaIowHbIC SpHp POU3BO/IbIC KapOOHO 06.02.2024
KHUCIOT. ['Maponu3 cinoxHbIX 3pUpoB
26 JKupsl: THApOIN3, IpUMEHEHUE, ONOJIOTHYECKas POJTh 13.02.2024
KUPOB
TJIEBOJBI: COCTaB, KJIacCu(puKkanusa. Baxxnenmu
g7 YTVICBOIILL COCTaB, KIacCHpUKaL e 20.02.2024

Npe/ICTABUTEIN: TII0K03a, PYKTO3a, caxapo3a



KoummyecTBo 4yacoB
Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoxka Konrpoabnubsie IIpakTuyeckue

n/n Bcero u3ydyeHusi 00pa3oBaTesIbHbIC pecypchl
padoThI padoThI

28 Kpaxmai u 1euiros03a Kak MpUupOoIHbIE TTOJIUMEPhI 1 27.02.2024

29 KonrtponbHas pabora 1o pasaeny 1 1 05.03.2024
«Kucnopoacoaepxaiiyue OpraHHuECKUe COSTUHEHUS

30 AMUHBI: METUJIAMHUH U aHWJIHH 1 12.03.2024

31 AMUHOKHUCIOTHI KaK aM(pOTEepHbIC OPraHUYECKUE 1 19.03.2024
COCIMHEHUS, UX OMoJormyeckoe 3HaueHue. [lentupt

30 Benku kak mpupoHbIe BEICOKOMOJICKYIISIPHBIC 1 02.04.2024
COCTUHEHUS

33 OcHoBHBIE TIOHATHS XMHH BHICOKOMOJICKYIISPHBIX 1 09.04.2024
COCIIMHECHU I

34 OcHOBHBIE METOIbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1 16.04.2024

coennHeHui. [nactmaccesl, kKay4yku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Tema VDoKa K I Hara uugposbie
o/ yp Beero OHTpﬁo.JILHbIe paKTﬁnqecKHe a— 0BpasoBaTebHbIE
padoThI padoThI pecype
XUMHUUYECKUH 3JIEMEHT. ATOM. DJIeKTpOHHAsT KOHPUTypaIus
1 P Puryp 1 05.09.2023

aTOMOB

[Tepuonuueckuii 3akoH u I[leprnoanueckas cucrema
2  xummueckux 3nemenToB JI. . MenneneeBa, Ux CBs3b ¢ 1 12.09.2023
COBPEMEHHOM TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHUYECKUX
3JIEMEHTOB M UX COECAMHEHUH [0 TpynIaM U Mepuoam.
3HaueHue NePUOINYECKOr0 3aKOHA U CUCTEMBI XMMUYECKUX
anemenToB /.M. MenneneeBa B pa3BUTUU HAyKU

1 19.09.2023

CrpoeHue BeniecTBa. XUMUYECKasl CBsI3b, € BUJIBI;
4  mexaHU3Mbl 00pa30BaHM KOBAJCHTHOU CBsi3H. Bomoponnas 1 26.09.2023
CBA3b

BanenTtHocTh. DnexkTpoorpunareabHocTb. CTeneHb
5  okwucieHus. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYNsgpHOro 1 03.10.2023
CTPOCHUS

ITonsTie o JUCIICPCHBIX CUCTEMAX. HctuaHbIe B KOJITTOUJHBIC

1 10.10.2023
pacTtBOpbl. MaccoBas 10115 BEIIECTBA B PACTBOPE

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX
7 coenuHeHui. ['eHeTHUECKas CBSA3b HEOPTraHUYECKUX BelecTB, 1 17.10.2023
Pa3IUYHBIX KJIACCOB

Knaccn@nxaunﬂ XHUMHUYCCKUX peaKHI/Iﬁ B HeopFaHquCKOﬁ u
Opl"aHI/ILIeCKOI\/’I XAMUHU. 3aKOH COXPAaHCHUA MACChI BCUICCTB;

8 24.10.2023
3aKOH COXPaHEHUs U MPEBPALLEHUS SHEPTUH MPU XUMUYECKUX
peakuusax

9 CxopocTts peakiuu. OOpaTuMbie peakiui. XUMHIECKOe 1 31.10.2023

paBHOBECHE



KoanuectBo yacos DJIeKTPOHHbIE

Ne Tema VoK Hara uudposbie

/m yp Beero Kourpoabnubie IIpakTuyeckue wayuenus 0BpazoBaTEBHbIC
padoThI padoTshI pecypesI

10 [TpakTnueckas padora Ne 1. «BnusHue pa3nuuHbIX GaKToOpoB 1 1 08.11.2023

Ha CKOPOCTb XHUMHYSCKOMN PCaKum»

DnexTponuTHyecKkas auccoruays. [loHsTue o BOIOpoaHOM
11 mnoxka3arene (pH) pactBopa. Peakumu noHHoro ooMeHa. 1 14.11.2023
'anponu3 opraHMYeCcKUX U HEOPTraHMYECKUX BEIICCTB

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pCaKkuunu. Ilonsatue 06

12 .
QJICKTPOJIU3C paCIlJIaBOB K PACTBOPOB COJICH

1 21.11.2023

KOHTpOJ'IbHaH pa60Ta 1o pasgeiny ((TGOpeTI/I‘leCKI/IC OCHOBBI
XUMHUN

13 1 1 28.11.2023

Meraiutel, ux noJyioxkenue B [lepuoanyeckoi cucreme
14 xwmmumueckux smemenToB . 1. MenaeneeBa u ocooeHHocTn 1 05.12.2023
crpoenust aroMoB. O0mme pu3nIecKkre CBOWCTBA METAIIIIOB

CrninaBel METaIIIOB. DJIEKTPOXUMUYECKUH psAJl HAIPSKEHUM

15 1 12.12.2023
METaJIJIOB

16 XuMHUYECKUe CBONCTBA BaXKHEHIIIMX METAIJIOB (HATPHIA, 1 12.12.2023
KaJIUH, KAJIbIIUM, MarHAN, ATFOMAHUAN) U UX COSTUHEHUN T

17 Xwumunueckue cBOICTBa XpoMa, MEJIU U UX COETMHEHUN 1 19.12.2023

18 Xwumuueckne CBOICTBA IIMHKA, JKEJI€3a U UX COSAUHECHMI 1 26.12.2023
[TpakTuueckas padota Ne 2. "Pemienue skciepuMeHTaAIbHBIX

19 " 1 1 09.01.2024
3a7a4 no Teme «MeTamib»
Hemeramnsl, ux nonoxenue B [lepuoanueckoit cucreme

20 xwummueckux snemenToB JI. . MenneneeBa u ocooeHHoctn 1 16.01.2024
CTPOEHUS aTOMOB
dusnueckue cBOCTBa HEMETAIIOB. AJITIOTPOIHS

21 HeMeTayUIOB (Ha MpUMeEpe KUCIOpoa, cepbl, hocdopa n 1 16.01.2024

yriaepoa)



KoanuectBo yacos DJIeKTPOHHbIE

e Tema ypoxka Kourpoabnubie IIpakTuyeckue Aara i ppopbie

n/n Bcero U3YYeHUs o0pa3oBaTte/ibHbIE
padoTbI padoTbI pecypeb

22 XWUMHUYECKHE CBOMCTBA FAJIOTEHOB, CEPhl M KX COCAMHEHUI 1 23.01.2024

23 XuMHYECKHEe CBOMCTBA a30Ta, (hocodpa U UX COCTUHCHHUI 1 23.01.2024

24 XuMHUYEeCKHEe CBOMCTBA yIiIepo/ia, KpeMHHsI M KX COeTMHCHUN 1 30.01.2024

25 TlpuMeHeHHE BaXKHEHIIIMX HEMETA/UIOB U UX COCIMHCHUM 1 06.02.2024

OO0o01enne u cucTeMaTu3anys 3HaHuH 1Mo Teme
26 «Hewmeramnsl». Berancinenus o ypaBHEHUSIM XUMUYECKux 1 13.02.2024
peakuuii 1 TePMOXUMHUYECKUE PACUETHI

[TpakTuueckas pabota Ne 3. «PerieHne s3kcriepuMeHTaIbHBIX

27 " " 1 1 20.02.2024
3ama4 no teme "Hemeramst'»

28 KouTponbHas pabota o remam «Metas» u «Hemeramiey 1 1 27.02.2024

29 Heoprannueckue u OpraHn4ecKue KUCIOTHI. 1 05.03.2024
Heoprannueckue u opraHn4eckue OCHOBaHUS
AM(oTepHbIC HEOPTaHUYECKUE i OPTAaHUYCCKHE COCMHCHUSI.

30 T'eHernueckas CBsI3b HEOPTAHUYECKUX U OPTaHUYECKUX 1 12.03.2024
BEIIIECTB
Posnb xuMum B ob6ecrieueHNH SKOJIOTHUECKOi,

31 »sHepreTHYeCKOW W MHIIEBOI 0€30MAaCHOCTH, PAa3BUTHH 1 19.03.2024
MeTUIHHBI

30 ITpencraBnenus o6 oOmux Hay4HBIX NPHHIHATIAX 1 02.04.2024
MIPOMBIIIJIEHHOTO TTOTYY€HHUS BAKHEHIITNX BEIIECTB

33 YenoBek B MUpE BEMIECTB M MATEPHATIOB 1 09.04.2024

34 XwuMmus U 30pOBBE YEIOBEKA 1 16.04.2024

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKinoHnepHoe o0I1ecTBO
«M3narenscTBO «IIpocsemenue»

» Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.; ox
penakuueit Jlynuna B.B., O01iecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTBIO «IPODAY;

Axuunonepsoe obmectBo «M3narensctBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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