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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha ypOBHE cpeHero obmiero oOpazoBaHus pa3paboTaHa
Ha ocHOBe DenepanbHoro 3akoHa orT 29.12.2012 Ne 273-03 «O06 obpa3zoBaHuu B
Poccuiickoit ®enepanumn», TpeOoBaHUN K pe3yjbTaTaM OCBOEHUs (eaepalbHON
oOpaszoBaTeibHOM mporpamMmbl  cpeanero obmiero ooOpaszoBanusi (DOOIT COO),
npeacTaBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM OOpa30BaTEIbHOM CTAaHIAPTE
COO, c¢ yuérom Konuenumuu mnpenoaaBaHuss ydyeOHOro mnpeaMera «XUMHUS» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoii denepanuu, peaiu3yrolMX OCHOBHbIE
oOpa3oBaTeiabHble MPOrPaMMbl, M OCHOBHBIX TMOJOXKEHUN «CTpaTeruu pa3BUTHUS
BocniuTaHus B Poccuiickoit ®enepanuu Ha nepuoa no 2025 roga» (Pacnopspkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbI 10 XUMHUH, K ONPEIeTIeHUI0 00Lei
CTpaTeruu oO0y4YeHus, BOCIIUTAHUSA M PA3BUTUA OOYYaIOIIMXCA CPEICTBAMU YYEOHOIO
npeamera «Xumus» st 10-11  kimaccoB Ha 0a30BOM  ypOBHE COCTaBHIIM
koHuenTyanbubie mnonoxkeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yJNbTaTOB OOy4YeHHs M TpeOOBaHUUW K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

Xumuueckoe oOpa3zoBaHMe, NOJy4YaeMO€ BBITYCKHMKaMHU 00I11€00pa30BaTeIbHON
OpraHM3allUY, SIBJISIETCS HEOThEMJIEMOW 4YacThbl0 HMX 00pa3oBaHHOCTU. OHO CILyXKHT
3aBEpIIAIOIIMM JTANOM peaju3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YypOBHE
KJIFOYEBBIX LEHHOCTEH, MPUCYIIMX LEIOCTHOW CHCTEME XMMMYECKOro 0Opa3oBaHUS.
OTH  LEHHOCTH KacalTcsid IMO3HaHWs  3aKOHOB  HIPUPOJbI,  (HOPMHUPOBAHHUSA
MHUPOBO33pPEHUS U 001LeH KyJIbTYpbl UEJIOBEKA, a TAKKE 3KOJIOTMYECKH 0OOCHOBAHHOI'O
OTHOLICHUSI K CBOEMY 3JI0POBbI0 M INPUPOJIHON cpene. Peanmsyercs Xumudeckoe
oOpa3zoBaHue OOydYaromUXCS HAa YPOBHE CpeHEro oOImero oOpa3oBaHHsS CpelICTBaMU
y4eOHOro npeamera «XuMus», CoJepKaHue U MOCTPOEHHE KOTOPOIo OINpE/ECHbI B
nporpamMme 1Mo XUMUHU C YUETOM CHEUU(PUKU HAYKH XMMMHU, €€ 3HAYECHUS B NO3HAHUU
IPUPOJIbl U B MaTepUAIbHOM JKU3HM OOIIECTBA, a TakKke ¢ yuyéToM oOLuX Iened u
MPUHLIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEHETO OOLIETOo
oOpazoBanus B Poccuiickoit deneparuu.

XuMHUsl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyio pojb B
COBPEMEHHOMW ITUBUIIM3AINK, B CO3IaHUHA HOBOM 0a3bl MaTepuadbHON KynbTyphl. OHa
BHOCUT CBOW BKJIaJ B (OPMHUPOBAHUE pPAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, B
CO37aHME LIEJIOCTHOIO IMPEACTABICHHUS 00 OKpyXaroUleM MHUpE Kak O €IUHCTBE
OPUPOJBI M YEJOBEKa, KOTOpoe (POpPMHUPYETCS B XUMHUM Ha OCHOBE IMOHUMAaHHS
BEIIECTBEHHOI'O COCTaBa OKPYXAlOUIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.

TecHO B3aMMOJEWCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHUS CTajia
HEOThEMJIEMOM YacCThbl0O MHUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO



TpyJla M SKM3HU Kaxaoro uieHa oOmiectBa. CoBpeMEHHass XUMHSI KaK Hayka
co3ujaTteNbHas, KaK Hayka BBICOKMX TEXHOJIOTMWA HamlpaBjieHa Ha peIICHHE
I00adbHBIX  MPOOJEM  yCTOMUMBOTO  Pa3BUTHUS  UYENOBEUECTBA —  CHIPhEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3JJOPOBBSI.

B cooTrBercTBUM ¢ OOMMMH TENSIMU W TOPUHIUIIAMH CPEIHEro OOIIero
oOpazoBanus cojepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIA YpPOBEHD
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO TOATOTOBKY
oOydJaromuxcs, HeoOXOAUMYIO0 UM JJIsl BEIPAOOTKH MHUPOBO33PEHUECKUX OPUCHTHUPOB,
YCHEIIHOTO BKJIIOYEHUS B )KM3Hb COLIMYMA, MPOJOJDKEHUs] 00pa30BaHuUsl B Pa3IMUHBIX
00J1acTAX, HE CBSI3aHHBIX HEIOCPEIACTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ mpeaMeTa  «XUMUS»  SIBISIOTCS  0a30BbIe  KypChl  —
«Opranunueckass xumus» u «OOmass U HEOpPraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJICP’KaHHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAayKH: CHCTEMa
3HAHUW TI0 HEOPraHUYECKOW XWMHH (C BKJIIOUYEHHEM 3HAHUN M3 OOIIeH XUMHH) H
opraHuyeckor xumuu. DOpPMHPOBAHUE JIAHHOW CHUCTEMbl 3HAHWN TIPU H3YUCHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PaCCMOTPEHHUS BCETO MHOTO0Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkaHuss KypcoB — «Opranuueckas xumusi» U «OOmas u
HeopraHudeckass XUMHs» cPoOpMUpOBaHa B MpOrpaMme MO XHMHH Ha OCHOBE
CUCTEMHOT0 MOAX0/Ia K U3YUYeHHIO Y4eOHOro MaTepuaiia u 00ycIoBlIeHa UCTOPUUECKU
000CHOBaHHBIM PA3BUTHEM 3HAHHUMA HA OINpPEACIEHHBIX TEOPETHUYECKUX YpPOBHSX. Tak,
B KypC€ OpraHM4eCKOW XMMHUHU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUECKOM
TEOPHUH CTPOCHUSI OPraHUYECKUX COCIMHEHUN, a TAK)KE€ HA YPOBHE CTEPEOXHUMHUYECKHUX
U DJIEKTPOHHBIX TPENCTaBIEHUNA O CTpoeHUH BemiecTB. CBelneHHs 00 M3y4yaeMbIX B
Kypc€ BEIIECTBAaX [arTCi B pa3BUTHU — OT YIJIEBOJOPOJOB [0 CIIOXKHBIX
OMOJIOTMYECKH aKTHBHBIX COEAWHEHUH. B Kypce opraHm4eckod XMMHUHU TMOJYyYaroT
pasBuTHe CchHOpPMUpPOBAHHBIE HAa YpPOBHE OCHOBHOTO OOIIero o0Opa3oBaHHS
MEepPBOHAYATBHBIC TPEACTABICHUS O XUMHUYECKOM CBS3M, KIACCU(DUKAITMOHHBIX
MpU3HAKaX BEIECTB, 3aBUCUMOCTU CBOWCTB BEUIECTB OT UX CTPOECHHUS, O XUMUYECKOU
peakIuu.

[lon HOBBIM yrioM 3peHus B TMpeaMeTe «Xumus» 0a30BOro  YpOBHS
paccMaTpuBaeTCsl HW3Y4YCHHBIM Ha ypOBHE OCHOBHOTO 001mero oOpa3oBaHus
TEOPETUUYECKUN MaTepHrasl U (PaKTOJOTHUYECKUE CBEJICHHS O BEIIECTBAX M XUMUYECKOM
peakiuu. Tak, B 4acTHOocTH, B Kypce «OOmass W HeOpraHuveckas XUMHI»
OoOy4JarommMcs TPEJOCTABIACTCS BO3MOKHOCTh OCO3HATH 3HAYEHUE TMEPUOANIECCKOTO
3aKOHa C OOIIETEOPETUYECKUX M METOJIOJOTUYECKUX TMO3ULINM, TIIyOKe MOHAThH
HUCTOPUYECKOE W3MEHEHHE (YHKIIMH JTOro 3akoHa — OT oOoOmaromen 10
OOBSICHSIONIECH ¥ MTPOTHO3UPYIOIIEH.



Envnasa cucremMa 3HaHWKW O BaKHEMIIMX BEIIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOWMCTBaX M MPUMEHECHUHM, & TAKXKE O XUMHUYECKUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX IMPOTEKaHMs AonoHsAeTcs B Kypcax 10 m 11 xmaccoB anemeHTaMu
CoAEepKaHUsl, UMEIOIIUMU KYJIbTYPOJOTUYECKUN U TPUKIIATHON XapakTep. ITH 3HAHUA
CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3M XUMUU C JPYTUMU HayKaMu, PaCKpPhIBAIOT €€
pOJIb B TO3HABATEJIbHONW W MPAKTUYECKOW MESATEIBHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K IMPOIIECCY TBOPYECTBA B OOJACTHU TCOPUU U MPAKTUUECKUX
MPUJIOKEHUN XUMHH, MOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MPOOIEMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKHU OCMBICIUBATh
uHQopMalMil0 U TOPUMEHATh e€ 11 TIONOJHEHUs]  3HAaHUW,  pelIeHUs
WHTEJJIEKTYalIbHbBIX M HSKCIEPUMEHTAIBHBIX UCCIEIOBATEIbCKUX 3a7ad.B 1enom
cojepkaHue ydeOHOro mpeaMera «XUMHUS»  JAHHOTO  YPOBHA  HM3Yy4YCHUS
OPUEHTHPOBAHO Ha (POPMHUPOBAHKE Y O0YUAIOIIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI JIJISI
noHuMaHust  GuiIocopCKUX  HWACH, TaKMX Kak: MaTepuaibHOE  E€IUHCTBO
HEOPraHUYeCKOTO W OPTraHUYeCKOTO MHUpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOEHHMEM, TTO3HABAEMOCTh MPUPOJIHBIX SIBICHUN MyTEM IKCIIEPUMEHTA U
pelieHruss  MPOTHUBOPEYMM  MEXKJIY HOBBIMH  (akTaMd HW  TEOPETHYCCKUMHU
IPEANOCHIIIKAMHU, OCO3HAHWE POJIM XUMUHM B PEIICHUH JKOJOTHYECKHX MpodiieM, a
Tak)ke TPoOJieM COEPEeKEHHS SHEPreTHUYECKUX PECYpPCOB, CHIPbS, CO3JaHUS HOBBIX
TE€XHOJIOTUH U MaTEepHUasoB.

B nnane pemienus 3a1a4d BOCIIUTAHKS, PA3BUTHS U COITUATM3AIMKI 00yUarOIIUXCS
NPUHATBIE TPOrPAaMMONM MO XHUMHHU TOAXOAbl K OINPEICICHUI0 COAECpXKaHUS U
MOCTPOSHHUSI TpeIMeTa MpeaycCMaTpruBaroT (GOpPMHUPOBAHUE YHHBEPCAIbHBIX YUCOHBIX
NEHUCTBHUM, WMEIIMX 0a30BO€ 3HAYCHUE JIA PA3JIUYHBIX BHJIOB JCATEIHLHOCTH:
pemeHus mpoOJeM, MOUCKa, aHainu3a U 00paboTKku MHGOPMAIIUK, HEOOXOAUMBIX IS
npuoOpeTeHHusT  OmbITa IPAKTHUUYECKOM MW HMCCIEAOBATCIIbCKONM  JACATEIbHOCTH,
3aHMMAlOIEeN Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke mnpernogaBaHus XMMHU KaK Ha YpPOBHE OCHOBHOTO 0OIIEro
oOpa3oBaHUsA, TaK M Ha YPOBHE CpeAHEro o0Imero oOpa3oBaHUs, IPH OMNPEICICHUH
COZCP/KATEIbHON XApPaKTEPUCTUKUA I[EJEH H3YYEHHUS TIPEeIAMETa HaIlpPaABICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIMOHHO TpHU3HAETCA (OPMUPOBAHUE OCHOB
XAMHYECKOM HAyKd KakK 00JIacTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUYECKOMN
NEATENIbHOCTU 4YEeJOBEKa M KaK OJJHOIO0 M3 KOMIIOHEHTOB MHUPOBOMl KynbTypbl. C
METOAUYECKOM TOYKM 3pCHUS TAKOW IOJAXOJ K ONPEIACIICHUIO IEJIe H3YyYEHHUS
MpeIMETAa SBJISETCS BIIOJIHE ONPaBAaHHbBIM.

CornacHO [MaHHOW TOYKE 3pEHUs] TJIABHBIMU MEISIMH HM3Y4YEHHS TMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIsAIOTCS:

e (GopMHUpPOBAHUE CUCTEMbl XUMUYECKHX 3HAHUM KaK BaXKHEHIIIEH COCTABIISAIONICH
€CTECTBCHHO-HAYYHON KApTHUHBI MHPA, B OCHOBE KOTOPOW JICKAT KIFOUEBBIC



IIOHATHUA, (pYHI[aMCHTaJ'IBHBIe 3aKOHBI U TCOPHUU XUMHUH, OCBOCHUC SA3bIKA HAYKH,

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

e (opmMupoBaHHE W pa3BUTHE TNPEACTABICHUH O HAYYHBIX METOJIAX TMO3HAHUS
BEIIECTB M XUMHUYCCKUX PEaKIMii, HEOOXOAUMBIX JIJISI TIPUOOPETEHUS YMEHHUH
OpPUEHTUPOBATHCS B MUPE BEIIESCTB M XUMHUYCCKHUX SBICHHIA, HMCIOIINX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHON JKU3HU;

e pa3BHTHEC YMEHUU M CIIOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAOJIOJIECHUEM WU
OOBSCHCHHEM  XMMHYECKOTO0  JKCIICPUMEHTa,  COOJIOJCHUEM  MPaBHII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, coaepkareibHash XapaKTEpPHCTHKA IEJICH W 3aJad W3Y4YCHHS
npeaMeTa B MporpaMMe 1Mo XMMHHM YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMH B CHCTEME cpeaHero ooOmiero ooOpa3oBanus. CerojgHs B
NpernoJaBaHud XUMHUH B OOJIBIICH CTENEHW OTHAETCS MPEANOYTCHUE MPAKTUYSCKOU
KOMITOHCHTE COJIep KaHMsI O0y4CHHsI, ODUCHTUPOBAHHON Ha IMOJATOTOBKY BBITYCKHUKA
001Ie00pa3oBaTeIbHON  OpraHM3alMM, BJAJACKONIEro He HaOOpoM 3HaHUH, a
(YHKIIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMCHHSIMH aKTHBHOTO
NOJIy4eHUS 3HAHUW U MMPUMEHEHUS UX B PeabHOM JKU3HU ISl PEIICHUs MPAKTUYECKUX
3a/ady.

B cBs3u ¢ 3TUM TipH M3Yy4YeHUM TpeaMeTa «XUMUs» TOMUHUPYIOIIEe 3HaYCHUE
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

aganTamnus oOydJarouuxcss K YCIOBUSM JHUHAMHUYHO Pa3BUBAIOLIETOCS MUPA,
(dbopMHUpOBaHNE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMmupoBanue y  oOydaromMXcs  KJIIOYEBBIX  HABBIKOB  (KITIOYEBBIX
KOMIIETEHIINI), HWMEIOIMUX YHUBEPCAIHHOE 3HAYCHUE JUIsI PA3IMYHBIX BHJIOB
JESTENBHOCTU: PEIICHHUS TpoOsieM, TMOMCKA, aHamu3a u 00paboTKM WHGOpMAIINH,
HEOOXOIUMBIX ISl PUOOPETEHUS OMBITa JEATEIHHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B TMO3HAHUHM XHMHH, a TakKe [JIsi OIEHKH C TO3WUIUH HSKOJOTUYECKOMN
0e30macHOCTH XapaKTepa BIMSHHS BEIIECTB M XMMHUYECKUX IMPOIIECCOB HAa OPraHU3M
YeJoBeKa U MPUPOAHYIO Cpeay;

pa3BUTHE TIO3HABATECIBHBIX HMHTEPECOB, WHTECIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH O00YYaromMXCcs: CIIOCOOHOCTH CaMOCTOSITENIPHO TPHOOPETaTh HOBBIC
3HAHMS M0 XMMHU B COOTBETCTBUHM C JKM3HEHHBIMH TMOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpEMEHHBIC MH(POPMAIMOHHBIE TEXHOJOTHH JUIsl TMOWCKA W aHalu3a y4eOHOW u
HAyYHO-TIOMYJISIPHON WH(OPMAIIUU XUMHYECKOTO COJICP KAHMS;



(opMHUpOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCSA ACCOLMATHUBHOIO U JIOTMYECKOIO
MBIIIEHUs, HAOMI0JAaTENbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, IMpU IUIAHUPOBAHUU U TPOBEACHUU XUMHYECKOTO
AKCIIEPUMEHTA;

BOCHHUTaHUWE y  OOydyalwliuxcs  yOeKIAEHHOCTH B  T'yMaHUCTHYECKOM
HaIlPaBICHHOCTH XUMHUHM, €€ BaXXHOM pOJM B PEIICHUH TJIOOAIBbHBIX MpoOJIeM
PalMOHAIBHOTO TPUPOJIOINOIB30BAHUS, TMOMOIHEHUSI SHEPreTHUYECKUX PECYPCOB U
COXpPAHEHHUSI MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTU OEpex HOro
OTHOIIEHUS] K MPUPOJE U CBOEMY 3JI0POBbIO, a TaKkKe MPUOOPETEHHs OIbITa
UCIIOJIb30BAHUSl 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 U M3YyYEHUS XMMHUU, Ha 0a30BOM YPOBHE
cpeaHero oodmiero odpasoBanus, coctarisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac B
Hegento), B 11 knacce — 34 yaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKUX BewecTB. l'omonorusa, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILLEHUIO OPraHUYECKUX BEILIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss U TOPEHHsI), HAXO0XKIACHUE B NPUPOJE, IOIyYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, TUApATallid, OKHCICHUS U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHMSI, FTOMOJIOTHYECKUI psl. ALIETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHHUS U HUTPOBAHUS), MOITYUYEHHE U NMPUMEHEHUe. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITY. KamMeHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOreHOMPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHHUE), NpPUMEHEHHE. BoIOpOoIHbBIE CBA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJjulaMHi, KaueCTBEHHAsl peaklMs Ha MHOTIOATOMHbIE cnupThl). JleiicTBUE Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanpaerui, aneTAIBACTHI: CTPOCHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHubple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcugom wmenu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIbHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllCHUIL:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJUMEPHU3ALUN, CPEIHAS MOJIECKYIsIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YriIeBOABI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/iesICHUs] 3JIEKTPOHOB MO OpOUTAIsAM B aTOMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XHMHYECKOW CBA3U
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

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

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHWYECKONW XUMHHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jlelllarense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIasl, HEUTpaJIbHAS, ETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNed KPUCTAUIMUECKUX PEmIETOK, HaOIIoJeHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3muyHbIX (DAKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxkenne HemetayuioB B Ilepuogmueckoid  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)KHEWINIMX HEMETAI0B (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanemeHTtoB JI. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JOUEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

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

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE 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 M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKON, IHEPreTUUYECKON U MHUIIEBON
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0E30MaCHOTO WCIIOIB30BAHUS MPEMapaToB ObITOBOW XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kieTka, opraHu3Mm, DSKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINCBASI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATHI OCBOEHHMS ITPOI'PAMMABI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HayuHOo-MeToauyeckoil OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJEHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTpaxkaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U MO3HABATENbHBIX 3aJ1au, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HAacCJeIaUI0
OTE€YECTBCHHON XMMUH;

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

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIMH, CBA3aHHBIE C XUMUUECKUMU SIBIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

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

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e€30macHOTo OOpaleHusi C BeIleCTBaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (YMOTpeOICHHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHIAWBUIYAIBHON TpPaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU II€JI€COO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTMIKCHUN XUMHUHU IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHIECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemogoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHATIBHOTO HAyYHOTO MBIIUICHUS, CO3JAaHUM IIEIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TIyMaHHUCTUYECKOW HANpPaBICHHOCTH U Ba)XXHOHM pOJH B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHEUIHOTO TpyAda U DSKOJOTMYECKH KOMMOPTHON KU3HM KAXKIOro YJieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

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

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iIu4HbIX cepax npodeccuoHaIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpGJIMeTHBIG) O6III€Hay‘IHLIC MMOHATHUA, OTPAKAIOUIHC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0yyJaromuxcs UCITIOJIH30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHMKATHBHBIMH W  PETYJISITUBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONpENICNIATh eI JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPUTEPHUH UX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



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

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCYKIEHUsI (MHAYKTUBHbBIC, JCAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadyecTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSTENIbHO IPOTHO3UPOBATH €r0 pe3ylbTaT, (HOPMYIUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orbope wuHpoOpManUK, HEOOXOAUMON Il BBIMOJHEHHUS] YYEOHBIX 3ajay
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JeSTENbHOCTh, OMpenensis €€ Leau W 3aJa4d, KOHTPOJIUPOBATh U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOTHOMU
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAS
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPO/ W a30TCOJAEPKAIlME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalme B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHUMHYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHATHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNIATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



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

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnOyranuen-1,3, OeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHX PEaKIHil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOJAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJNHATh XUMHYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpPaBWIaMU TEXHHKHA OE30MAaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEAEHUs B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEJOTBPALEHUS HX BPEIHOIO BO3JCUCTBHS Ha OPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nms 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XUMHU B TIO3HAHWUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKAs PeIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pEaKkiuh, XHMHYECKOE PAaBHOBECHE);TCOPUU U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconumanuu, nepuoanueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS MPUYUHHOCTU W
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyd BEUIECTB M  ypPaBHEHMH XHMHMYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAENIATh BaJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIBl U HEMETAJUJIbl, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMHM XapaKTepU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMMYECKHUX DJIEMEHTOB U UX COCIAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T'€HETUYECKON CBA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3 deKTy peakiuu, W3MEHEHUIO CTETEeHEH OKHCIEHHS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX ATH PEAKIIUU UAYT 10 KOHILIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pPacKpbhIBaTh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEITHEeTO Bo3aehcTBus (mpuHiui JlelllaTenne);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKHUX MPOOJIeMax XUMHYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MacCe MJIM O0BEMY OJIHOTO W3 YYaCTBYIOIIHUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MpaBUIa MOJIb30BAHUS XUMHYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh YMEHHM TUJIAHUPOBATH U BBINOJIHATH XUMUYECKHI
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pPEaKIMu Ha cyibdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha )KMBBIE OPTaHU3MbI ONPEJICIEHHBIX BEIIECTB, IOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJlaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/m | TeMOpOrpamMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (wipposeIe)
o0pa3oBaTebHbIEPECYPCHI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUST OPraHUYECKUX 3
coenuHenuit A. M. bytieposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
51 [IpenenbHBICYTIEBOIOPOIABI — 5
aJIKaHbI
59 HenpenenbHble yrieBo10poabl: 6 1
QJIKeHbI, AJIKa/IMEHBI, AITKIHBI
2.3 ApoMaTHYECKUEYTIECBOI0POIbI 2
54 [IpupoaHbie HCTOYHUKHI 3 1
yIJIeBOJIOPOIOB U UX IepepaboTka
Uroronopazneny 13
Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHoBbie 7 1
KucnoThl. CloKHBIE YPUPHI
3.3 VraeBoanl 3 1




Hroronopazneny 13

Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

4.1 AMuHBl. AMUHOKACIIOTHEL. benku 3

Hroromnopaznemy 3

Paspnen S5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUS

5.1 [Tmactmaccrl. Kayaykn. Bonmokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34




11 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [epuoanyeckas cucrema 3
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
Hroronopazneny 13
Pa3znen 2.Heoprannueckasixumust
2.1 Mertamib 6
2.2 Hemerans 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpPraHMYECKUX BEILEeCTB
Uroronopazneny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep
a0doThbI

Jarausyq
eHHs

DileKTpoHHbIenu¢ poBLIeOOpa3oBaTell
bHbIEpeCypChI

[Ipenmer oprannueckoin
XUMUH, €€

BO3HUKHOBCHHUC, PA3BUTHC

" 3HAYCHHC

07.09.2023

Teopus crpoenus
OPraHUYeCKUX
coequHeHu A. M.
Bbytneposa, €€ 0CHOBHBIE
MOJIOXKEHUS

14.09.2023

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

21.09.2023

AJKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKHUI paa

28.09.2023

MeTtaH u 3TaH —
MIPOCTEHILINE
MPEICTaBUTENM aJTKAHOB

05.10.2023




AJIKeHEBI: cocTaB U
CTPOEHHE, CBOMCTBA

12.10.2023

OTUJEH U IPONUIEH —
IIPOCTEMNIINE
MIPE/ICTAaBUTENH AJIKEHOB

19.10.2023

[Tpaktuyeckas padora Ne
1. «IlosyueHue sTUnEHA U
W3yYEHHE €r0 CBOMCTB)

26.10.2023

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

09.11.2023

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
Aneruies —
MPOCTEUIIMITIPEICTABUTE
JAJIKUHOB

16.11.2023

11

Brruucnenuns o
YPaBHEHUIO XUMUYECKON
peakiuu

23.11.2023

12

ApeHbl: 6€H301 U TOIYOJI.
ToxkcuyHOCTH apeHOB

30.11.2023

13

I'eneTrueckas cBsI3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam

07.12.2023




14

IIpupoHbIe HCTOYHUKHU
YII€BOAOPOJOB:
IIPUPOIHBIN a3 u
MOIYyTHBIE HE(PTAHBIE
ras3sl, Hep)Th ¥ IPOTYKTHI
e€ mepepaboTKu

14.12.2023

15

[IpupoHbIE NCTOYHHUKH
YTI€BOAOPOJOB:
MIPUPOIHBIN ra3 u
MONYTHBIE HE(PTAHBIE
ras3bl, He()Th ¥ IPOJYKTHI
e€ mepepaboTKu

21.12.2023

16

KonTpossnas pabora no
pazneny «YTIeBOAOPOIb»

28.12.2023

17

[IpenenvHbie
OJTHOATOMHBIC CITHPTHI:
METAHOJI ¥ 3TaHOJI.
Bonopoanasicsizb

11.01.2024

18

MHuoroaToMHEIE CIIMPTHI:
OTUJICHTJINKOJIb U
TJIIMLOECPHUH

18.01.2024

19

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

25.01.2024

20

Anbaeruasl:
dbopmanpaeru u
areTanbaerua. AeTod

01.02.2024

21

OIHOOCHOBHEIE




npeaenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbHHAS U

YKCYCHast

08.02.2024

22

CreapuHoBast u
OJIEMHOBAs! KUCJIOTHI, KaKk
MIPEICTAaBUTENHN BBICIINX
KapOOHOBBIX KUCIIOT

15.02.2024

23

MpbLia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

22.02.2024

24

CrnosxHble 3(hupbl Kak
MIPOU3BOJIHBIE
KapOOHOBBIX KUCIOT.
IMaaponuzcnoxupIxaPupo
B

29.02.2024

25

Kupsl: runponns,
MIpUMEHEHHE,
Ouosorudeckas poiib
KUPOB

07.03.2024

26

VrieBoIbl: COCTaB,
Kiaccudukanus.
Baxwueimme
MPEACTABUTENH: TIIFOK03a,
bpykTo3a, caxaposa

14.03.2024

27

KanMaJ'I H O CJIII0J03a
KakK IIPUPOAHBIC
MOJIMMEPBI

21.03.2024

28

KonTtponsHas pabota 1o
pazneny

04.04.2024




«Kucnmopoacoaepxaine
OPraHu4YeCcKue
COCIMHECHUS»

29

AMWHBI: METHJIAMUH U
AHWJINH

11.04.2024

30

AMWHOKHCIIOTHI KaK
am(poTepHbIe
OpraHUYeCcKue
COEIUHEHHS, UX
OMOJIOrMYEeCcKOe 3HAUCHHE.
Ilenrtuanl

18.04.2024

31

[IpakTrueckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

25.04.2024

32

benku xak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHUS

02.05.2024

33

OCHOBHBIE TTOHATUSI
XUMUHU
BBICOKOMOJICKYJISIPHBIX
COECUHEHUN

16.05.2024

34

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

23.05.2024

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTrBo4acon

Bce
ro

KoHTpoJbHbIED
a00ThI

IIpakTHYyeckue
padoTsI

Jarauzyyq
eHMs

JyleKTpOHHBbIeM(PPOBBICOOPA30OBATE
JIbHbIEPECYPChI

XUMUYECKUH JIEMEHT.
AToM. DiieKTpoHHAas
KOH(uUTryparust aToMoB

05.09.2023

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
U. MenneneeBa, nx CBA3b C
COBPEMEHHOU TeOopHeil
CTPOEHHMS ATOMOB

12.09.2023

3aKOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
HUX COeIUHEHUN IO
TpyIaM U MepUoaM.
3HayeHHUE NEPUOANIECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX DJIEMEHTOB
.. MeHpeneeBa B
Pa3BUTUHU HAYKU

19.09.2023

Crpoenue BemiecTna.
XuMuueckas CBSI3b, €€
BUJIBI;, MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU

26.09.2023




cBs13U. BonopoaHasicBs3pb

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

03.10.2023

[Tonatne 0 aAuCIEpPCHBIX
cucreMmax. MIctTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas g0 BEIecTBa B
pactBope

10.10.2023

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

17.10.2023

Knaccuduxkarus
XHUMHYCCKUX PEAKIIUH B
HEOPraHUYECKOH U
OpPraHMYECKON XUMUHU.
3aK0H COXpaHEHHUS MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MpeBpAIEHUS SHEPTUU TTPH
XUMHUYECKUX PEaKIIHUIX

24.10.2023

CKopoCTb peakium.




OOpatuMble peakIuu.
XUMHUYECKOE PAaBHOBECUE

07.11.2023

10

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

14.11.2023

11

DNEeKTPOTUTHIECKAS
muccormanus. Ilorsarue o
BOJIOPOJTHOM ITOKa3aree
(pH) pactBopa.
PeakmuunonnoroobmeHa.
I'mpponuzoprannyeckux u
HEOPraHNYCCKUXBEIICCTB

21.11.2023

12

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

28.11.2023

13

KonTpossnas pabora no
pazneny «Teopernueckue
OCHOBBI XUMHUI

05.12.2023

14

Mertauibl, X MOJOXKEHHUE B
[lepuonnveckoit cucrteme
XUMUYECKUX 3JIeMEeHTOB /1.
. MenneneeBsa u
0COOEHHOCTH CTPOEHHUS
aTOMOB.
Oo6muedr3nuecKknecBonCcTB
amMeTalioB

12.12.2023




15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUHN PSif
HaIpsHKEHUH METaJUIOB

19.12.2023

16

XHWMHUYECKUE CBOMCTBA
BAKHEUIIINX METAJLIOB
(HaTpui, Kanui, KaabIui,
Mar”uii, aJroMUHUI) U UX
COETMHEHU N

26.12.2023

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJIH U UX
COEeIUHEHUN

09.01.2024

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U X
COECOUHEHUN

16.01.2024

19

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

23.01.2024

20

Hemerannsl, X mojaoxeHue
B Ilepuoanyeckoii cucreme
XUMHUYECKHX 3JIeMEHTOB JI.
. Menneneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB

30.01.2024

21

dusnyeckue cBOMCTBa
HEMETaJUIOB. AJUTOTPOTIHUS
HEMEeTaJUIOB (Ha IpuMepe
KHCTIopo/a, cephl, pocdopa
U YIJepo/ia)

06.02.2024




22

XMMHUYECKUE CBOUCTBA
rajJjioreHoOB, CEPhI U UX
COeIUHEHUN

13.02.2024

23

XUMHYECKHE CBOUCTBA
a3ota, Gocdopa u ux
COeqUHEHUN

20.02.2024

24

XUMHYECKHE CBOUCTBA
yriiepo/ia, KpeMHHS U X
COeqUHEHUN

27.02.2024

25

[IpuMeHeHne BaxXHENIIINX
HEMETAIJIOB U UX
COEIMHEHU N

05.03.2024

26

O06o00menue u
cHCTeMaTH3amnys 3HaHu| 110
TeMme «HemeTamisny.
Brranciaenus mo
YpaBHEHUSM XUMHUYECKHUX
peaKkuui u
TEPMOXHUMHUYCCKUE PACUETHI

12.03.2024

27

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

19.03.2024

28

KontponbHas padoTa no
TeMaM «MeTaibl» U
«HemeTtamie»

09.04.2024

29

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

16.04.2024




OpraHu4eCKUC OCHOBAHUA

30

AmpotepHbIe
HEOpPraHWYECKUE 1
OPraHNU4YeCKUE COCTUHEHUS.
I'eneTnyeckas CBsA3b
HEOPraHUYECKUX U
OPraHMYeCKHUX BEIIECTB

23.04.2024

31

Pons xumun B
oOecreueHNH
9KOJIOTHYECKOH,
SHEPreTUYECKON U
MUIEBOI OE30MaCHOCTH,
Pa3BUTHH MEIWITHHBI

07.05.2024

32

[IpencraBnenus 06 oOmMUX
HayYHBIX MPUHLUIAX
MIPOMBIIIJIEHHOTO
MOJTYYCHHS] BAXKHEHUIITNX
BEIIECTB

14.05.2024

33

Yenosek B MHUPE BEIIECCTB U
MaTCpuraioB

21.05.2024

34

XUMHUA U
3JI0POBLEYCIIOBEKA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34







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

e Xuwmus, 10 xiacc / '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 obmiectBo «M3narensctBo «IIpocBerenne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

I[TOYPOYHBIE TNTAHUPOBAHN A
¢ [InanupoBanue k yueOnukam "Xumus'", 10-11 xmacc, I'abpuensa O.C., JIsicoBa I'.T'.
e METO/IMYECKUWE PEKOMEHIALINN
e MeToanyeckne MaTeprasl
e KoHTtponbsHbie pabOTHl IO OCHOBHBIM pazjiesiaM y4eOHbIX JUCIUILINH

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

e HABOPLI IM®POBBLIX PECYPCOB K YYHEBHMKAM
"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 xmaccel. Bupryansnas mabopatopus"
. [Tnatdpopma POII
e [Inardpopma "1C Ob6pazoBanue 3.0"






