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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha ypOBHE cpeHEro obmiero oOpazoBaHus pa3paboTaHa
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBaHuu B
Poccuiickoit ®enepanumn», TpeOoBaHUN K pe3yjbTaTaM OCBOEHUs (eaepalbHON
oOpazoBaTeibHOM mporpamMmbl  cpeanero obmiero ooOpaszoBanusi (DOOIT COO),
npeacraBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM OOpa30BaTEIbHOM CTaHIApPTE
COO, c¢ yuérom Konuenumuu mnpenogaBaHuss ydyeOHOro mnpeaMera «XUMHUS» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoii denepanuu, peainu3yromMX OCHOBHbIE
oOpa3oBaTeiabHbIE MPOrpPaMMbl, M OCHOBHBIX TMOJOXEHUH «CTpaTeruu pa3BUTHUS
BocniuTanus B Poccuiickoit ®enepanuu Ha nepuoa no 2025 roga» (Pacnopspkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIX0/I0B K pa3pabOTKe MPOTrpaMMBbI 10 XUMUH, K ONPEIeSICHUI0 00LIei
CTpaTeruu oO0y4YeHUs, BOCIIUTAHUSA M PA3BUTHSA OOY4YaIOIIMXCA CPEICTBAMU YYEOHOIO
npeamera «Xumus» st 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBHIIM
koHuenTyanbubie mnonokeHuss PIOC COO o B3aMMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yJNbTaTOB OOy4YeHHs] M TpeOOBaHMW K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

Xumuueckoe o0pa3zoBaHMe, NOJy4YaeMO€ BBITYCKHMKaMHU 00I11€00pa30BaTeIbHON
OpraHM3allUY, SIBJISIETCS HEOThEMJIEMOW 4YacThl0 HMX 00pa3oBaHHOCTU. OHO CILyXKHT
3aBEpIIAIOIIMM JTANOM peaju3allid Ha COOTBETCTBYIOUIEM €My O0a30BOM YypOBHE
KJIFOYEBBIX LEHHOCTEH, MPUCYIIMX LEIOCTHOW CHCTEME XMMMUYECKOro 0Opa3oBaHUS.
OTH  LEHHOCTH  KacalTcsi IMO3HaHWs  3aKOHOB  IPUPOJbI,  (HOPMHUPOBAHHUSA
MHUPOBO33pPEHUS U 001LeH KyJIbTYpbl UEJI0BEKa, a TAKKE 3KOJIOTMYECKH 0OOCHOBAaHHOI'O
OTHOLICHUS K CBOEMY 3JI0POBbI0 M INPUPOJHON cpene. Peanmsyercs XuUMHUYECKOE
oOpa3zoBaHue OOydYaromUXCS HA YPOBHE CpeHEro o0Imero oOpa3oBaHHUs CpeICTBaAaMU
y4eOHOro npeamera «XuMus», CoJepKaHue U MOCTPOEHHE KOTOPOIo OIpE/EieHbI B
oporpamMme 1Mo XUMUHU C YYETOM CHEeUU(PUKU HAYKH XMMHHU, €€ 3HAYECHUS B NO3HAHUU
IPUPOJIbI U B MaTepUAIbHOM JKU3HM OOIIECTBA, a TaKke ¢ yuyéToM oOLuX Iened u
MPUHLIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEHETO OOLIETo
oOpazoBanus B Poccuiickoit deneparuu.

XuMHUsl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT ocolyi0 pojb B
COBPEMEHHOMW ITMBUJIM3AINH, B CO3IaHUHA HOBOM 0a3bl MaTepuadbHON KynbTyphl. OHa
BHOCUT CBOW BKJIaJ B (OPMHUPOBAHUE pPAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, B
CO3JaHHE LIEJIOCTHOIO IMPEACTABICHHUS 00 OKpYXarolleM MHUpE Kak O €IUHCTBE
IpUPOJBI M YEJOBEKa, KOTOpoe (POpPMHUPYETCS B XUMHUH Ha OCHOBE IMOHUMAaHHS
BEIIECTBEHHOI'O COCTaBa OKPYXAlOUIEr0 MHUpa, OCO3HAHUS B3aUMOCBI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.

TecHO B3aMMOIEWUCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHUS CTajia
HEOTHhEMJIEMON YacThbl0O MHUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO



TpyJla W SKM3HU Kaxaoro uieHa oOmiectBa. CoBpeMEHHass XUMHS KaK Hayka
co3ujaTeNbHas, KaKk Hayka BBICOKMX TEXHOJIOTMWA HamlpaBjieHa Ha peIICHUE
I00aJdbHBIX  MPOOJEM  yCTOMUMBOTO  pa3BUTUS  UYENOBEUECTBA —  CBHIPhEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPAaHbBI 3JJOPOBBSI.

B cooTrBercTBUM ¢ OOMMMH IENSIMU W TOPUHIUIAMHU CPEIHEro O0OIIero
oOpazoBanus cojepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIA YPOBEHD
W3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOATOTOBKY
oOydJaromuxcs, HeoOX0AUMYIO0 UM JJIsl BEIPAOOTKH MHUPOBO33PEHUECKUX OPUCHTHUPOB,
YCHEIIHOTO BKJIIOYEHHUS B )KM3Hb COLIMYMA, MPOJOJDKEHUsS] 00pa30BaHUsl B Pa3IMUHbBIX
00J1acTSX, HE CBSI3aHHBIX HEMOCPEIACTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ mpeaMeTa  «XUMUS»  SIBISIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xumus» u «OOmass W HEOpPraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJICP’KaHHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAayKH: CHCTEMa
3HAHUW IO HEOPraHUYeCKOW XWMHH (C BKJIIOUYEHHEM 3HAHUN W3 OOIIeH XUMHH) H
opraHuyecko xumuu. POpMHPOBAHWE JIAHHOM CHUCTEMbl 3HAHWK TIPU H3YYCHUU
npeaMeTa o0ecreynBaeT BO3MOKHOCTh PaCCMOTPEHHUS BCETO MHOTO0Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkaHuss KypcoB — «Opranuueckas xumusi» U «OOmas u
HeopraHudeckass XUMHs» cPopMUpOBaHa B NpOrpaMMme MO XUMHH Ha OCHOBE
CUCTEMHOT0 MOAX0/Ia K U3YUYeHHIO Y4eOHOro MaTepuaia u 00ycIoBlIeHa UCTOPUUECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHWUM HA OMNpPEICIEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak,
B KypC€ OpraHM4eCKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOMU
TEOPHUH CTPOCHUSI OPraHUYECKUX COCIMHEHUN, a TAK)KE€ HA YPOBHE CTEPEOXUMHUYECKHUX
U DJICKTPOHHBIX TPENCTaBIEHUNA O CTpoeHUH BemiecTB. CBeleHHs 00 M3y4yaeMbIX B
Kypce BEIIECTBaX [arTCi B pa3BUTHU — OT YIJIEBOJOPOJIOB N0 CIIOXKHBIX
OMOJIOTMYECKH aKTHBHBIX COEAWHEHUH. B Kypce opraHmdeckod XMMHUHU TMOJYyYaroT
pazButHe CGHOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOrO 0OImero oOpa3oBaHUS
MEepPBOHAYATBHBIC TPEACTABICHUS O XUMHUYECKOM CBS3M, KIACCU(DUKAITMOHHBIX
MpU3HAKaX BEIECTB, 3aBUCUMOCTH CBOWCTB BEUIECTB OT UX CTPOEHHUS, O XUMUYECKOU
peaKkiuu.

[lon HOBBIM yrioM 3peHHs B TMpeaMeTe «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HW3Y4YCHHBIM Ha ypOBHE OCHOBHOTO 001mero oOpa3oBaHus
TEOPETUUYECKUN MaTepHall U (PaKTOJOTHUYECKUE CBEJICHHS O BEIIECTBAX M XUMUYECKOM
peakiuu. Tak, B 4acTHOocTH, B Kypce «OOmass W HeOpraHuveckas XUMHI»
oOy4JarommMMcs TPEAOCTABISACTCS BO3MOKHOCTh OCO3HATH 3HAUEHWE MEPUOIUIECCKOTO
3aKOHAa C OOIIETEOPETUYECKUX M METOJIOJOTUYECKUX TMO3ULIMM, TIyOXKe MOHAThH
HUCTOPUYECKOE W3MEHEHHE (YHKIIMH JTOro 3akoHa — OT oOoOmaromend 10
OOBSCHSIONICH U MTPOTHO3UPYIOIICH.



Envnaa cucremMa 3HaHUWKW O BaKHEHIIMX BEIIECTBAX, MX COCTABE, CTPOCHUHU,
CBOWMCTBAX W MPUMEHCHUHU, & TAKXKE O XUMHUYECKUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX IMPOTEKaHMs AonoJHsAeTcs B Kypcax 10 m 11 xmaccoB anemeHTaMu
CoAEepKaHUsl, UMEIOIIUMU KYJIbTYPOJOTUYECKUN U TPUKIIATHON XapakTep. DTH 3HAHUA
CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3M XUMUU C JPYTUMU HayKaMu, PaCKpPhIBAIOT €€
pOJIb B TO3HABATEJIbHONW W MPAKTUYECKOW NESATEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K IMPOIIECCY TBOPYECTBA B OOJACTH TCOPUU U MPAKTUUECKUX
MPUJIOKEHUN XUMHH, TIOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MPOOIEMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIUBATH
uHQopMalMil0 U TOPUMEHATH e€ i1 TIONOJHEHUs]  3HAHUW,  pelIeHUs
WHTEJJICKTYalbHbBIX M HSKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX 3a7a4d.B 1enom
cojepkaHue ydeOHOro nmpeaMera «XUMHUS»  JAHHOTO  YPOBHA  HM3Yy4YCHUS
OPUEHTHPOBAHO Ha (POPMHUPOBAHKE Y O0YUAIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI JIJISI
noHuMaHust  GuiIocopCKUX  WACH, TaKMX ~Kak: MaTepuajibHOE  €IUHCTBO
HEOPraHUYECKOTO W OPTraHUYeCKOTO MHUpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOEHHMEM, TTO3HABAEMOCTh MPHUPOIHBIX SIBICHUN MYyTEM SKCIEPUMEHTA U
pelieHruss  TPOTHBOPEYMM  MEXJIY HOBBIMH  (akTaMd HW  TEOPETHYCCKUMHU
PEANOCHIIKAMHU, OCO3HAHWE POJIM XUMUHM B PEIICHUH JKOJIOTHYECKHX MpodiieM, a
Takke MpoOjeM cOepekeHHs] YHEPreTUYECKUX PECYpPCOB, CHIPbS, CO3JaHHS HOBBIX
TEXHOJIOTUM U MaTEpHUaoOB.

B mutane pemienus 3aiay BOCIIUTAHUS, PA3BUTHS M COIMAIM3AIMN 00YyUYaIOUXCS
OPUHATBIE MPOrPaMMOM MO XHMMHUHU TMOJIXOJbl K ONPENEIICHUIO COAEpXKaHUs W
NOCTPOCHHSI TMpeaMeTa IpeaycMaTpuBaloT (HOPMUPOBAHUE YHHUBEPCAIBHBIX YYEOHBIX
JEUCTBUM, UMEIOIUX 0a30BO€ 3HAYCHHUE Ul PA3NMYHBIX BHUIIOB JEATEIHLHOCTH:
pereHus mpoOJeM, MOKUCKa, aHainu3a U 00paboTku MHGOPMAIIUK, HEOOXOAUMBIX IS
NpUOOPETeHHUsT  OMbITa TPAKTUYECKOM H  HMCCIEIO0BATEIbCKOW  JIESITENbHOCTH,
3aHUMAOIIEH BaXKHOE MECTO B MIO3HAHUU XUMHUH.

B mpakTuke mnpenogaBaHusi XMMUU KaK Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, TaK U Ha YpOBHE CpeHEro oO0miero oOpa3oBaHUs, MPU OMPEICICHUU
COAEPKATEIbHOW XapaKTEPUCTHUKH LEJIEM H3y4YEeHUs IMPEIMETa HaIpPaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIMOHHO TpHU3HAETCA (OPMUPOBAHUE OCHOB
XUMUYECKOW HayKHM KakK O0JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATeNIbHOCTU 4YeJOBEKa M KaK OJIHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOYKHA 3pPEHHUS TAKOM NOAXOJ K OIPEICIICHUIO LeJed W3yYEHUS
MPEIMETA SBJISIETCS BIIOJHE ONPAaBJAaHHBIM.

CornacHO [aHHOM TOYKE 3pEHHS TJIAaBHBIMHM IEJISIMU HW3Y4YEHHUs MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBRsAIOTCS:

e (GopMHUpPOBaHUE CUCTEMbl XUMUYECKHX 3HAHUM KaK BaXKHEHIIIEH COCTABIISAIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHPA, B OCHOBE KOTOPOW JICKAT KIIFOUEBBIC



IIOHATHA, (pYHI[aMCHTaJ'IBHBIe 3aKOHBI U TCOPUU XUMHUH, OCBOCHUC SA3bIKA HAYKH,

YCBOCHHE u MMOHUMaHHE CYIIHOCTH JOCTYITHBIX 00001IeHN ]
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C WUCTOPUEW HUX pPAa3BUTHUS U
CTaHOBJICHUS,

e (opmMupoBaHHE W pa3BUTHE TNPEACTABICHUH O HAYYHBIX METOJMAX MO3HAHUS
BEIIECTB M XUMHUYCCKUX PEaKIMii, HEOOXOAUMBIX JIJISI TIPUOOPETEHUS YMEHHUH
OpPUEHTUPOBATHCS B MUPE BEIIESCTB M XUMHUYCCKHUX SBICHHUIA, HMCIOIIINX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU JKU3HU;

e pa3BHTHEC YMEHUU M CIIOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAOJIOJECHUEM WU
OOBSCHCHHEM  XMMHYECKOTO  JKCIICPUMEHTa,  COOJIOJCHUEM  MPaBHI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, coaepkarenbHash XapaKTEpPHCTHKA IEJCH W 3a1ad W3Y4YCHHS
npeaMeTa B MporpaMMe M0 XMMHH YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMH B CHCTEME cpeaHero ooOmiero oOpa3oBanus. CerojgHs B
NpernoJaBaHud XUMHUH B OOJIBIICH CTENEeHW OTAAETCS MPEANOYTCHUE MPAKTUYSCKOU
KOMITOHCHTE COJIep)KaHMsI O0y4CHHsI, ODUCHTUPOBAHHON Ha IMOJTOTOBKY BBITYCKHUKA
001Ie00pa3oBaTeIbHON  OpraHM3alMM, BJIAJACKONIEro He HaOOpoM 3HaHUH, a
(YHKIIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMCHHSIMH aKTHBHOIO
MOJIyYeHUS 3HAHUW U MPUMEHEHHUS UX B PEeabHOM JKU3HU ISl PEIICHUS MPAKTUYECKUX
3ajady.

B cBsi3u ¢ 3TUM TipU U3y4YeHUM TpeaMeTa «XUMUsS» TOMUHUPYIOIIEEe 3HaYCHUE
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

ajganTamus oOydJarouuxcss K YCIOBHUSM JHUHAMHUYHO Pa3BUBAIOLIETOCS MUPA,
(dbopMHUpOBaHUE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTU, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBanue y  oOydarommMxcs  KIIOYEBBIX  HABBIKOB  (KITIOYEBBIX
KOMIIETEHIINI), HWMEIOINUX YHUBEPCAIHHOE 3HAYCHUE JUIsI PAa3IMYHBIX BHJIOB
JESTENBHOCTU: PEIICHHUS TpoOsieM, TMOWCKA, aHamu3a U 00paboTKM WHOpMAINH,
HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMBITa NEATEIHHOCTH, KOTOpas 3aHMMAET Ba)KHOE
MECTO B TMO3HAHMHM XHMHH, a TakKe [JIsi OIEHKH C TO3WUIUH HSKOJOTUYECKOMN
0e30MacHOCTH XapaKTepa BIMSHHS BEIIECTB M XMMUYECKUX IMPOIIECCOB HAa OPraHU3M
YeJioBeKa U MPUPOAHYIO Cpeay;

pa3BUTHE TIO3HABATEIIHPHBIX HMHTEPECOB, HWHTECIUICKTYATbHBIX M TBOPYECKUX
CIIOCOOHOCTEH O00YyYaromMXCcs: CIIOCOOHOCTH CAaMOCTOSITENIPHO TPHOOPETaTh HOBBIC
3HAHMS M0 XMMHU B COOTBETCTBUHM C JKM3HEHHBIMH TMOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpEMEHHBIE MH(POPMAIMOHHBIE TEXHOJOTHH JUIsl TMOWCKA W aHalu3a y4eOHOW u
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;



(opMHpOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATHUBHOIO U JIOTHYECKOIO
MBIILJIEHUs, HAOMI0JAaTEeNbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpU IUIAHUPOBAHUU U TPOBEACHUU XUMHYECKOTO
AKCIIEPUMEHTA;

BOCIUTaHUE y  OOydyamwliuxcs  yOeXKIEHHOCTH B  T'yMaHUCTHYECKOM
HaIlpaBICHHOCTH XUMHUHM, €€ BaXXHOM pOJM B PEIIEHUH TJIOOAIBbHBIX MpoOIeM
PalMOHAILHOTO TPUPOJIOINOIb30BAHUS, MOMOJIHEHUSI SHEPreTUUYECKUX PECYPCOB U
COXpAaHEHHUS MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTU OEpex HOro
OTHOIIEHUS] K MPUPOJE U CBOEMY 3JI0POBbIO, a TaKkKe MPUOOPETEHHs OIbITa
UCIIOJIb30BAHUSI TIOJIYUYCHHBIX 3HAHUW [IJI1 TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mutane cpegHero oOuiero oopa3oBaHus npeaMer «Xumus» 0a3o0Boro
YPOBHS BXOAUT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE TPEAMETHI.

OO61iee yMcIO 4acoB, OTBEACHHBIX Ui M3YyUYEHUS XMMUU, Ha 0a30BOM YPOBHE
cpeaHero oodmiero odpasoBanus, coctariseT 68 yacoB: B 10 kimacce — 34 yaca (1 gyac B
Hepento), B 11 knacce — 34 yaca (1 gac B Heeno).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BellecTB. [ omosorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kinaccupukalnuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
Ba)KHEUILINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX NPEBPAICHUN:
O3HAaKOMJICHHE C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIIECHUIO OPraHUYECKUX BEIECTB
[P HarpeBaHuu (T1aBjieHne, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psia. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3amenieHuss U TOpPEHHMs), HAXO0XKIACHUE B NPUPOJE, IOIyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, TUApAaTallud, OKHCICHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pEe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHYECKUI psl. ALIETUIIEH
— MPOCTEMIINK NPEICTAaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOopeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHHUS W HUTPOBAHUS), MOITYYEHHE U NMPUMEHEHHUe. Tomyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeneHnue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEePEroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3lnamMu IUIacCTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUH).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoIOpoIHbBIE CBA3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAsl peaklMs Ha MHOTIOATOMHbIE cnupThl). JleiicTBHE Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanpaerui, aneTAIBACTHI: CTPOCHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(UKaIim), ToJydyeHUEe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['maponus
c10xHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0/IEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcugom wmenu(Il), BzammomelcTBHE Kpaxmalia C HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM IIPONYKTA PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(OTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PEaKuy Ha OENKH.

OKCHEpUMEHTAJIHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllCHUIL:
HaOJII0/ICHUE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNN, CPEIHAS MOJICKYIIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIMS.

OKCHEpPUMEHTAJIBHBIE METO/Abl M3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJBb30BAaHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

@®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, >XUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbI€, TOILIUBO,
peCypCehl.

TexHonorusi: mnUUIEBBIE MNPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. Aapo aroma, HW30TOMBL. JNEKTPOHHAs
000j09Ka. DHEPreTHYSCKUEe YPOBHHU, NMOAYPOBHU. ATOMHBIE opOuTanmu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB MO OpOUTAsIM B aTOMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XHMHYECKOW CBA3U
(KoBaJeHTHAsI HEMOJISIpHAsT W TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHWsA KOBAJIEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX  peakuuii B
HEOPraHWYECKON M OpPraHWYECKONW XUMHHM. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jlelllarense.

DOnekTponauTnyeckas auccornyanus. CHiibHBIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIasl, HEUTpaJIbHAS, IETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonauueckas cucremMa XuMuUdeckux anemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeleld KPUCTAUIMUECKUX PEHIETOK, HaOIIoJeHUuE U
OMHCaHNe JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON padboThl «BiusHMe pa3InyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3a1aun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHUX pEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilosmoxxenne HemetaiuioB B Ilepuogumueckoi  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETANIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEWINIMX HEMETAI0B (TaJIOTEHOB, CEPhl, a30Ta,
dochopa, yrimeponsa M KpEeMHHS) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB JI. 1. MenzaeneeBa. OCOOEHHOCTH CTPOEHHS DJEKTPOHHBIX 00O0JOUEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, alfOMUHUHN, IUHK, XPOM, HKEJI€30, ME/Ib) U UX COCTUHCHUI.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaICHHUIA:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPIeTHYCCKON M THUIEBOM
0€30MacCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmenuss 00 OOMMX HAYYHBIX MPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJYYEHHS] BAXKHEUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MAaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaIbl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUallbl, OPraHUYECKUE W MUHEPAIbHbBIC
ya0OpeHusl.

XUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia OE30MACHOT0 MCIIOIBL30BAHUS ITPENapaToB OBITOBOM XUMHUU
B IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHn4YecKkol xuMuu B 11 Kiracce oCymecTBIAETCS Yepe3 UCIOJIb30BaHUE KaK
OOIMUX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHaJM3, CHUHTE3, KiaccuduKaius, IEepUOJUIYHOCTh, HaOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJIICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, dJIEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kineTka, opraHu3Mm, DJKocHcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINCBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaAMeTHhIM). HaydHO-MeToauyeckoil OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKJEHUMN JTMUYHOCTU HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOECHHUS MpeaMeTra «XHUMUS» OTpaxkaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COUMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENbHBIX 3aJ1au, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HAacCJeAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTHUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHUE NOCIEACTBUU 3THUX
MOCTYTIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHusT TpaBmwil 0e30macHOTo oOpaleHusi C BeHleCTBaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTOJIsl, HAPKOTUKOB, KYypEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COI[MaIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYAIBHON TpPaeKTOPUH
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU II€JIECO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTHIXKCHUN XUMHUHU IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHIECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUHN PAIMOHATIBHOTO HAyYHOTO MBIIUICHUS, CO3JaHUM IIEIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxaéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU I  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpPABICHHOCTH U Ba)XXHOM pOJH B
CO37aHUM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHEUIHOTO TpyAda U DSKOJOTMYECKH KOMMOPTHON KHU3HM KaXKIOro YJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJI aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLIEro MUpPA U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaILIHSIX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATEINBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iluYHbIX cepax npodeccuoHaIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG}KHPG,HMGTHBIG) O6IIIeHay‘IHLIC MMOHATHUA, OTPAKAIOUIHC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIAII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC ,Z[GfICTBPISI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITIOCOOHOCTH oOyyJaromuxcs UCITIOJIH30BATh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIbHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y49eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJISITUBHBIMH
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh LEIN JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPUTEPHUH UX
TOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPHU OCBOCHUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSATUH W YCTAHABJIMBATHh MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS ISl OOBSCHEHUS! OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pACCYXKIEHUsI (MHAYKTUBHbBIC, JCAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SIBJICHUSAX, DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJI1s1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3Yy4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O0 MO3HAHUS BEIIECTB U XUMHUYECKUX
PEaKLnii;

(dbopMynHpoBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MTOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadyecTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSTENIbHO IPOTHO3UPOBATH €r0 pe3ylbTaT, (OPMYIUPOBATH
0000111eHHST ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITENIBHOMY
IIOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ad, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OpM
MPEJICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYUBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManUK, HEOOXOAUMON Uil BBIMOJHEHHUS] YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKHE CPEACTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MPoeKTa U (HOPMYyIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JeSTENbHOCTh, OMpenensis €€ Leau W 3aJa4d, KOHTPOJIUPOBATh U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM YYEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHalIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

chOopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOTHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAsS
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACTIOPO/ W a30TCOJAEP)KAILUE COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalne B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU TMOHATHH,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHMMHUYECKUX PEaKIIHid,
M3rOTaBIMBATh MOJEIU MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OpPraHUYECKUX BELIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpIKaIIue
COCIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUWHEHHS), J1aBaTh WM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHkinatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIIH0K034,
bpyKTO3a, Kpaxmal, eJITI0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMPEACIATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmunOyranuen-1,3, OeH30J, METaHOJ], JTAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTHl, MypaBbHUHAsI M YKCYCHasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHX PEaKIHil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUUECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakiuu 10 W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WU MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OoCyJIoM W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKXKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypals OEIKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBHHM C TpaBWIaMU TEXHHKMA O€30MAaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OpMyJIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
nHpOpMalMIO, TMOJIYy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUs] M MNPEJOTBPALEHUS HX BPEIHOIO BO3JCUCTBHS Ha OPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nms 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJM XUMHU B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJUTMYECKasi, BOJOPOJIHAS ), KpUCTA/UIMYECKas PelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pEeakiui, XHMHYECKOE PAaBHOBECHE);TCOPUU U 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON Aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS MPUYUHHOCTH W
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISITH XapaKTepHbIE MNPU3HAKU TOHSTHUMA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyd BEUIECTB M  YpPaBHEHMH XHMHMYECKHX  pEaKIui,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIMpPEAENATh BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJeHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSAX, THI
KPUCTAINTMYECKON pEmETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO HMX COCTaBy K ONpeaeiaEéHHOMY Kiaccy/rpymre
COEIMHEHUN (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCH/Ibl, OCHOBaHUS,
KHACITIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JIJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, McmoJib3ysi MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHSATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHWYECKHUX DJIEMEHTOB U UX COCIUHEHUU
0 meprojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEHIECTB  PA3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T'€HETUYECKON CBA3M MEXAY HEOPraHWYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHs KJIAaCCUPHUIIMPOBATh XUMHUYECKHE PEAKIMH TIO0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBYy pPEArupylolIUX BEILIECTB, TEINIOBOMY
3pdeKTy peakiuu, W3MEHEHUIO CTETEeHEH OKHMCIEHHS 3JEMEHTOB, 0OpaTUMOCTH
peaKkIy, y4acTHIO KaTaJlnu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUU COCTABJIATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIU HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TH PEAKIMH UAYT A0 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHH pacCKphIBaTh CYIIHOCTh  OKHCIIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEITHETO Bo3aercTBus (mpuHiui JlelllaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHIECKOTO TIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
pH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, Macce MJIM O0BEMY OJIHOTO W3 YYaCTBYIOIIHUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MpaBUIIa MOJIb30BAHUS XUMHYECKOM
OoCyJIoH W Ja00OpaTOpHBIM OOOPYyJIOBaHMEM, a TaKKe IpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBHINOJIHATH XUMUYECKHI
HKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpeabl PACTBOPOB BEIIECTB C IOMOIIbIO  YHHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pEaKIluH,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pEaKIMu Ha cyibdar-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KATUOH aMMOHHUS, PEIICHUE AKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C TpaBUJIAMHU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEAKIWid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIMIO, TONy4aeMyH0 U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKAaIM, IHTepHEeT U ApyTruXx);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/m | TeMOpOrpamMMbl Bcero KourpoJbHbiepadorsl | IIpakTuueckuepadoTh (wipposrIe)
o0pa3oBaTe/bHbIEPECYPCHI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOM XUMUH
[IpenMeTr opraHUYeCKON XUMUU.
1.1 Teopust cTpOEHUST OPraHUYECKUX 3
coennHenuit A. M. bytneposa
Uroronopazneny 3
Paspnen 2.Yriesoaopoabt
51 [IpenenbHBIEYTIIEBOIOPO Bl — )
AJIKaHbI
29 HenpenenbHbie yrieBo1oposl: 6 1
AJIKEHBbI, AJIKaJIUCHBI, AJTKUHBI
2.3 ApOMaTHYECKUEYTIIEBOI0POIbI 2
24 [IpupoHbIE UCTOUHUKHU 3 1
yIJIeBOIOPOIOB U UX IepepaboTka
Hroronopazneny 13
Paznean 3.KuciaopoacoaepskanmueoprannieckuecoeIuHeHust
3.1 Cnuptel. ®enon 3
32 Anbnerunsl. KapOoHoBbie 7 1
KUcnoThl. CloKHBIE YPUPHI
33 VYrneBobl 3 1




Uroronopazneny 13

Pasnen 4.A30Tcoaep:kanmeopranHnyecKuecoeuHeHust

4.1 AMuHBl. AMHHOKHACIIOTEL. benku 3

Uroronopazneny 3

Paspnen S5.BbicokoMoJIeKy IsIpHbIECOSIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34




11 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepaborsl | [IpakTuyecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuoauueckas cucrema 3
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa
12 CrpoeHuesenecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
Uroronopazneny 13
Pa3znen 2.Heoprannueckasixumusi
2.1 Mertanbl 1
2.2 Hewmeramibl 1 1
)3 CBs13b HEOPraHUYECKUX U )
' OpPraHMYECKUX BEILECTB
Hroronopazueny 17
Pa3zpen 3.XuMus 1 ;Ku3Hb
3.1 XUMHUS U )KU3Hb 4
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0doThI

IIpakTHyeckuep
a0doThI

Jarauzyyq
eHHs

DJleKTpoHHbIenu¢ poBBIecOOpa3oBaTell
bHbIEpeCcypChI

[Ipenmer oprannyeckon
XUMUHU, €

BO3HUKHOBCHHUC, PA3BUTHC

" 3HAYCHHC

07.09.2023

Teopus crpoenus
OpPraHUYEeCKUX
coequHeHu A. M.
bytneposa, €€ 0CHOBHBIE
MOJIOKEHUS

14.09.2023

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpPraHMYECKUX BEIECTB

21.09.2023

AJKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKHUI paa

28.09.2023

MertaH u 3TaH —
MIPOCTEMILINE
MPEICTaBUTENM aJTKAHOB

05.10.2023




AJIKeHBI: cocTaB U
CTPOEHHE, CBOMCTBA

12.10.2023

OTUJEH U IPONUIEH —
MIPOCTEMNIINE
MIPEICTAaBUTENN AJIKEHOB

19.10.2023

[TpakTtuyeckas padora Ne
1. «Ilosyyenue sTunEHA U
W3yYEHHE €r0 CBOMCTB)

26.10.2023

Ankanuensl. byranuen-
1,3 u metunOyraguen-1,3.
[Tonyyenue
CUHTETUYECKOTO Kay4dyKa
U PE3UHBI

09.11.2023

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
Anetrnies —
MPOCTEUIIMITIIPEICTABUTE
JAJIKUHOB

16.11.2023

11

Brruucnenuns o
YPaBHEHUIO XUMUYECKON
peakiuu

23.11.2023

12

ApeHbl: 6€H301 U TOIYOJI.
TokcuyHOCTH apeHOB

30.11.2023

13

I'eneTrueckas cBsI3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam

07.12.2023




14

[IpupoaHbIe HCTOYHUKHU
YII€BOAOPOIOB:
IIPUPOIHBIN ra3 u
MOIYyTHbIE HE(PTAHBIE
ras3pl, He(pTh ¥ MPOTYKTHI
e€ mepepaboTKu

14.12.2023

15

[IpupoHbIE NCTOYHUKH
YTI€BOAOPOJOB:
MIPUPOJIHBIN ra3 u
MONYTHBIE HE(PTAHBIE
ras3bl, He()Th ¥ TPOJYKTHI
e€ mepepaboTKu

21.12.2023

16

KonTpossnas pabora no
pazneny «YTIeBOIOPOIb»

28.12.2023

17

[IpenenvHbie
OJTHOATOMHBIC CITHPTHI:
METAHOJI ¥ 3TaHOJI.
BonopoanasicBszb

11.01.2024

18

MHuoroaToMHEIE CIIMPTHI:
OTUJICHTJINKOJIb U
TJIIMLOECPpHUH

18.01.2024

19

denon: CTPOCHHUC
MOJICKYIJIbI, (1)I/I3I/I‘{€CKI/IC u
XHUMHNUYCCKHUC CBOﬁCTBa,
IIPUMCHCHHUC

25.01.2024

20

Anbaeruasr:
dbopmanpaeru u
areTanbaerua. AeTod

01.02.2024

21

OIHOOCHOBHEIE




npeaenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbHHAS U

YKCYCHast

08.02.2024

22

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI, KaKk
MIPEICTAaBUTENHN BBICIINX
KapOOHOBBIX KUCIIOT

15.02.2024

23

MpbUia KaK COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

22.02.2024

24

CrnosxHble 3(hupbl Kak
MIPOU3BOJIHBIE
KapOOHOBBIX KUCIOT.
IMaaponuscnoxupIxaPupo
B

29.02.2024

25

Kupsl: runponns,
MIpUMEHEHHE,
Ouosoruyeckas poiib
KUPOB

07.03.2024

26

VrieBoabl: COCTaB,
Kiaccudukanus.
Baxueimme
MPEACTABUTENH: TIIFOK03a,
bpykTo3a, caxaposa

14.03.2024

27

KanMaJ'I H O CJIII0J03a
KakK IIPUPOAHBIC
MOJIMMEPBI

21.03.2024

28

KonTtponsHas pabora no
pazneny

04.04.2024




«Kucnmopoacoaepxaine
OPraHu4eCcKue
COCIIMHECHUS»

29

AMWHBI: METHJIAMUH U
AHWJINH

11.04.2024

30

AMWHOKHCIIOTHI KaK
am¢oTepHbIe
OpraHUYEeCcKUe
COEIUHEHHS, UX
OMOJIOrMYEeCKOe 3HAUCHHE.
Ilentuanl

18.04.2024

31

[IpakTnueckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBI»

25.04.2024

32

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHUS

02.05.2024

33

OcCHOBHBIE TTOHATUS
XUMHUHU
BBICOKOMOJICKYJISIPHBIX
COEOUHEHUN

16.05.2024

34

OCHOBHBIC METO/IBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUN.
[InacTmaccel, Kayuyyku,
BOJIOKHA

23.05.2024

OBIIEE KOJIMYECTBO
YACOB II0 ITPOITPAMME

34




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIEp
a00ThI

IIpakTHYyeckue
padoTsI

Jarauzyy
eHMs

DyleKTpOHHBbIeN(POBLIEOOPA30OBaTE
JIbHbIEPECYPChI

XUMUYECKUH JIEMEHT.
AToM. DiieKTpoHHAas
KOH(uUTyparusi aToMoB

05.09.2023

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
N. MenneneeBa, nx CBSI3b C
COBPEMEHHOU TeOpHEeil
CTPOEHHMS ATOMOB

12.09.2023

3aKOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
HUX COEIUHEHUN IO
rpyIaM U MepUoaM.
3HayeHHUE NEPUOANIECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX 3JIEMEHTOB
.. MeHaeneeBa B
Pa3BUTUHU HAYKU

19.09.2023

Crpoenue BemiecTna.
XuMuueckas CBsI3b, €€
BUJIBI;, MEXaHU3MBI
o0pa3oBaHUs KOBaJIEHTHOU

26.09.2023




cBs13U. BonopoaHasicBs3b

BanenTtHoCTb.
DIEeKTPOOTPUILIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MoJieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

03.10.2023

[Tonatne o aAucepCHBIX
cucreMmax. MIctTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BenlecTsa B
pacTtBope

10.10.2023

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHenui. [ eneTuueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, PA3INYHBIX
KJIaCCOB

17.10.2023

Knaccuduxkarus
XHUMHYCCKUX PEAKIIUH B
HEOPraHUYECKOM U
OpPraHMYECKON XUMUHU.
3aK0H COXpaHEHHUST MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MIpeBPAIEHUS SHEPTUU TIPH
XMUMHYECKUX PEaKIIHUIX

24.10.2023

CkopocCTb peakiuu.




OOpatuMble peakIuu.
XUMHUECKOE PAaBHOBECUE

07.11.2023

10

[Tpaktuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(haKTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

14.11.2023

11

DNEeKTPOTUTHIECKAs
muccormanus. Ilonsarue o
BOJIOPOJHOM TOKa3aTee
(pH) pactBopa.
Peakmuunonnoroobmena.
I'mpponuzopraHnyeckux u
HEOPraHMYECKUXBEIIECTB

21.11.2023

12

OKHCIIUTEIIHEHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIJIAaBOB U
pacTBOPOB COJICH

28.11.2023

13

KonTpossnas pabora no
pazneny «Teopernueckue
OCHOBBI XUMUU

05.12.2023

14

Mertauibl, X MOJOXKEHHUE B
[lepuonnveckoit cucrteme
XUMHUYECKUX 3JIeMEeHTOB /1.
. Menneneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
Oobmuedn3nuecKknecBOnCTB
amMeTalioB

12.12.2023




15

CrutaBbl METAJIJIOB.
DIEKTPOXUMHUYECKUHN P
HaIlpsHKEHUH METaJUIOB

19.12.2023

16

XHWMHUYECKHE CBOMCTBA
BAKHEUIIINX METAJLIOB
(HaTpui, KA, KaabIUii,
MarHuii, aJroMUHUI) U UX
COETMHEHU I

26.12.2023

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJTH U UX
COeIUHEHUN

09.01.2024

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U X
COECOUHEHUN

16.01.2024

19

[TpakTrueckas pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
1o Teme «MeTaiuibi»"

23.01.2024

20

Hemerannsl, UX mojaoxkeHue
B Ilepuoanyeckoii cucreme
XUMHUYECKUX 3JIeMEHTOB JI.
. Menneneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB

30.01.2024

21

dusnyeckne cBOMCTBa
HEMEeTaJUIOB. AJUTOTPOITUS
HEMEeTaJUIOB (Ha IpuMepe
KHCTIopo/a, cephl, pocdopa
U YIJepo/a)

06.02.2024




22

XUMHUYECKUE CBOUCTBA
rajJjioreHoOB, CEPhI U UX
COeqUHEHUN

13.02.2024

23

XUMHYECKHE CBOUCTBA
a3ota, Gocdopa u ux
COoeqUHEHUN

20.02.2024

24

XUMHYECKHE CBOUCTBA
yIJIepo/ia, KpeMHHS U X
COeqUHEHUN

27.02.2024

25

[IpuMeHeHne BaxxHENIINX
HEMETAIJIOB U UX
COEIMHEHU N

05.03.2024

26

O06o0menue u
cHCTeMaTH3amnus 3HaHu| 110
TeMme «HemeTamisy.
Brranciaenus mo
YpaBHEHUSAM XUMHUYECKHUX
peaKkuui u
TEPMOXHUMHUYCCKUE PACUETHI

12.03.2024

27

[TpakTrueckas pabota Ne 3.
«Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
o Teme "Hemeramnsr"»

19.03.2024

28

KontponpHas padoTa no
TeMaM «MeTabl» U
«HemeTamis»

09.04.2024

29

HeOpFaHI/I‘-ICCKI/IC u
OpraHn4eCKucC KUCJIOTHI.
HeOpFaHI/I‘-ICCKI/IC u

16.04.2024




OpraHu4eCKruC OCHOBAHHUA

30

AmdotepHbIe
HEOpPraHWYECKUe 1
OPraHNU4YeCKHUE COCTUHEHUS.
I'eneTnyeckas CBA3b
HEOPraHUYECKUX U
OPraHMYeCKHUX BEIIECTB

23.04.2024

31

Pons xumun B
obecrneueHn
9KOJIOTHYECKOM,
SHEPreTUYECKON U
MUIEBOI OE30MaCHOCTH,
Pa3BUTHH MEIUIIHHBI

07.05.2024

32

[IpencraBnenus 06 oOmMUX
HayYHBIX MPUHLUIIAX
MIPOMBIIIJIEHHOTO
MOJIy4YCHHS] BAXKHEHIITNX
BEIIECTB

14.05.2024

33

Yenosek B MHUPE BEIIECCTB U
MaTCpuraioB

21.05.2024

34

XUMHA U
3JI0POBBEYCIIOBEKA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e  Xuwmus, 10 xiacc / I'adbpuensu O.C., Ocrpoymor W.I"., Cnaakos C.A., AKIIMOHEPHOE 00IIECTBO
«M3parensctBO «IIpocsenieHue»

o  Xummus, 11 kmacc/ 'abpuensu O.C., OO6IIeCTBO C OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAY; Axkumonepuoe obmrectBo «M3narensctBo «IIpocBerienner»

METOANYECKHE MATEPHUAJIBI JIS1 YUUTEJIA

I[TOYPOYHBIE TNTAHUPOBAHU A
e [lnanupoBanue k yueOHukam "Xumus", 10-11 xnace, I'abpuensu O.C., JIsicoa I'.I'.
e METO/IMYECKUWE PEKOMEHIALINN
e MeTonyeckne MaTeprasl
e KoHTtponbsHbie pabOTHl IO OCHOBHBIM pa3jiesiaM y4eOHbIX JUCIUILINH

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

e HABOPLHI IM®POBBLIX PECYPCOB K YYUEBHMKAM
"Xumus", 10-11 knace, 'abpuensu O.C., JIsicoBa I'.T.
e PexkoMennanuu 1o ucnoib3oBanuio Habopa [{OP k yue6nuky "Xumusa", 10-11 kmacc,
INa6puensu O.C., JIsicoBa I'.T".
e "Xwumus. 8-11 kmaccel. Bupryansnas mabopatopus”
. [Tnatdpopma POII
e [Inardpopma "1C Ob6pazoBanue 3.0"
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