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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM MpOrpaMMbl CpeAHEro oO0Iero o0pa3zoBaHUs
(®OIT  COO), npencraneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
y4yeOHOro mpenMera «XuMus» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqM3yIOIIUX OCHOBHBIE OOpa3oBaTelIbHbBIE MPOrPAMMBI, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1mielt cTpaTteruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJEH,
collepKaHMsl, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTebHON OpraHU3alluM, SIBISETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIONIMM O3TallOM peaju3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYPHI
YelioBeKa, a TakKe OJKOJIOTHYeCKM OOOCHOBAaHHOTO OTHOUICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe 00Opa3oBaHUE
00yyJaromuxcs Ha YPOBHE CpeHEro o0Imero oopa3oBaHMs CPEJACTBAMH y4eOHOTO
npeamMeTa «XUMHs», COJEpPKAHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbI B
nporpaMMe O XMMHHM C Y4€TOM CHeUU(PUKH HAYKHM XUMUHU, €€ 3HAYeHUs B
MO3HAHUM TMPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C y4ETOM
o0mMx 1eneil M MPHUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK UIPaeT O0COOYI0 pOiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHME PALMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
IOPUPOJBI M YeNoBeKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMM HayKaMu, XHMHS CTalia
HEOTHEMJIEMOM YaCTbI0 MUPOBOU KYJIbTYPbI, HEOOXOUMBIM YCIIOBUEM YCHEIITHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00ambHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSI 4YEJIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UM Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOIOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CB3aHHBIX HETMIOCPECTBEHHO C XUMHUEH.

CocraBisionuMu  TIpeiMeTa «XHUMHS»  SBIAIOTCS 0a30BbIe  KypChl —
«Oprannueckas xumusi» U «OOmas W HEOpraHuyuecKkas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XWUMUU) U
opraHuyeckor xumuu. @opMHpOBaHUE AAHHOW CHUCTEMBbI 3HAHWW MPHU H3yYCHUU
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuMus» c(opMupoBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3Yy4YeHHIO Y4eOHOro MaTepuaia u 0O0YyCIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeNeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKkkKe Ha YpPOBHE CTEPEOXHMHYECKUX U IJIEKTPOHHBIX
npeicTaBieHnit o cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OHMOJIOTHYECKH
AKTUBHBIX COEOUMHEHUN. B Kypce OpraHnyeckod XWUMHHM MOJIyYarOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUYECKOU pEeaKIUu.

[lon HOBBIM yrjaoMm 3peHHs B TMpeaMeTe «XUMHs» 0a30BOTO ypOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOmias m HeopraHudeckas
XUMUSD» OOydYarolUMCsl TPEIOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOUIECKOTO 3aKOHA C OOIMIETEOPETUIECKUX M METOOJIOTHYECKUX TTO3HITHH,



rIIy0)Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOICTBaX W NPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYLIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTtep. OTU 3HAHUS CIHOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3M XHMHUHU C
IPYTMMU HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHUS K IPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0OsiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMaIUI0 U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTyalbHbIX H
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIbCKUX 3a/1ad. B 1eiaoM coaepxanue yueOHOro
npeamera  «XHUMHS»  JAHHOTO  YPOBHS  HM3YYEHHUS  OPUEHTUPOBAHO  Ha
dopMupoBaHuEe y 0OO0YYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, ITO3HABAEMOCTh MPUPOAHBIX SBJICHUH IyTEM OSKCIEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXAy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUsI HOBBIX
TEXHOJIOTMH U MaTe€pUasoB.

B nnane pemeHus 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIA3ALUU
OoOy4YaromMXCcsd MNPUHATHIE MPOTPAMMON IO XHUMHUU TOJXOJbI K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIbHBIX ~ Y4YEOHBIX JCUCTBUM, wuMeonmx 0a30Boe 3HAYCHUE A
pPa3MUYHBIX BHJIOB JICSITENIBHOCTH: pEHIeHUs MpoOjieM, TIOUCKa, aHaiu3a U
00paboTku MHGOpPMAIIHH, HEOOXOIUMBIX IS MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HUCCIENO0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B mnpaktuke mnpenonaBaHus XHMUU Kak Ha YpOBHE OCHOBHOTO 0OIIEro
o0pa30BaHUs, TaK U Ha YPOBHE CPEIHET0 OOIIEero 00pa3oBaHus, IPU ONpPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAIUIIMOHHO TNMPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJabTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIEW W3Y4YEHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHoO JaHHOM TOYKE 3pPEHUs TJIABHBIMHU LESIMU W3Y4YEHHs IpEaMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYyYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€eXAaT KIIOYEBble TOHATHS, (DyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKA HAYKH, YCBOECHUE W IOHMMAHHUE CYIIHOCTH JIOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHUMHYECKUX peakluuil, HEOoOXOAMMBIX JUIsi NpUOOpeTeHUs
YMEHHUW OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHMHUYECKHX SIBICHUH,
UMEIOIINX MECTO B IPUPOE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JESATEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHMUYECKOI'O0 DJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpaIleHus ¢ BEIECTBAMH.

Hapsny ¢ atum, coxepxarenbHas XxapakTepUCTUKA LEJIed U 3a7a4 U3y4YCHUS
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oduiero oopasoBanus. CeronHs B
NpernojaBaHid  XUMUM B OOJbIIed  cTermeHu  OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4YeHHs, OPHEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIAJCIONIET0 HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJBbHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSIMU AKTUBHOI'O IOJYYEHHUsI 3HAHUM U NPUMEHEHUs WX B PEAJIbHOU KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBA3u ¢ oMM npu wu3ydeHuUH IpeaMeTra «XUMHS» JTOMHHUPYIOIIEE
3HaueHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamus 00y4arolmuxcsl K YCIOBHSIM TWHAMHYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMUpOBaHUE  WHTEUIEKTYallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PaMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalMsX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

GopmupoBaHue 'y O0OyYalOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUISI DPA3JIMYHBIX BUIOB
JesITeIbHOCTU: PeUIeHHs Mpo0iieM, MOUCKa, aHamu3a U o0paboTku HH(pOpMaluy,
HEOOXOJUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHHMAaeT
BA)XHOE MECTO B TIO3HAHMM XUMHH, a TaKKe JUI1 OLECHKH C IO3HIUN
HKOJIOTMYECKON O€30IaCHOCTH XapakTepa BIMSHHUS BEIIECTB U XHUMHYECKUX
IIPOLIECCOB HA OPTraHMU3M YEJIOBEKA U MPUPOJHYIO CpELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUYarIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUH C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIOIH30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaliu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopmMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMbI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcsi yOeXKIEHHOCTM B  T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIOO0AIbHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUHUECKUX PECYPCOB U
COXpaHEHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM miaHe cpenHero oOImero o0pa3oBaHUS MPEAMET «XUMUS»
0a30BOTr'0 YPOBHS BXOJUT B COCTaB MpeaMeTHOW o0iactu «EcTecTBeHHO-HAYYHbBIC
IPEIMETHD.

OO61iee 4Kcio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 vacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COIAEPKXAHUE OBYUEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHbIE MOJ0KeHUsA. CTPyKTypHbIE (POPMYJIbI
OpraHWYecKuX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYecKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpPUBHUAIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJICHME C O0pa3laMu OpPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHMWE MOJIEKYJ OpPraHMYEeCKHX BEIIECTB, HAOIOJEHUE U
ONMMCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIEHUIO0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUH psa. Meran U 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE W XHUMHUYECKHME CBOMICTBa
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJIEHHWE B TMPUPOJE, MOJIyYeHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpaTalUd, OKUCJIEHUA U
MNOJIMMEPHU3ALINH ), IOJTYyUYEHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHUYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUN psAll. ALIETUIIEH
— MpOCTEHIIMN TpeACcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUe U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), MOJyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NUYECKUE M XHUMHUYECKHE CBOWCTBA
(peakuuu TraJoreHupOBaHUS U HUTPOBAHUS), MOJyYeHUE U MpUMEHEeHHue. Tonyor:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2AN02eHUPOBAHUS U HUMPOBAHUsL), NOLyYeHue U npumereHnue. TOKCUYHOCTD



apeHoB. ['eHeTmdeckas CBA3b MEXKAY YIJIEBOAOPOAAMH, IPHUHAMICKAIUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. Hedte m €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPEroOHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKLUH
«Hedpte» n  «Yromp», MoIEIMpOBaHUE  MOJEKYJ]  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Brruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepskamue opranu4ecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COUPTHI. METAaHOI W JTAHOJ: CTPOCHHE,
¢uznueckre W XMMHYECKHE CBOWCTBA (pEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOJaMHU, TOpPEHHE), NpUMEHEHHE. BoOIOpOIHBIE CBSA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJIb W  TJHUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAasl pEaklus Ha MHOTOAaTOMHbIE cnHpThl). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

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

Anpnerunipl U Kkemowusl. Dopmanbpieruj, aleTAIbJIETUI: CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeEJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBa (CBOWCTBA,
oOmue It Ki1acca KUCJIOT, peakius dTepru(puKainum), MoIydeHHe U IPUMEHECHHE.
CreapuHOBas W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE ICICTBUE.

Crnoxnble >(QUpPHl KaK MPOW3BOJAHBIE KapOOHOBBIX KHCIOT. [ HWaponus
coxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYrneBogel:  cocTaB, KilaccupuKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTeliuii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcunom menu(ll), oxucienne ammuadHbpIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue Kpaxmaia H
Henoyio3bl.  duznueckue M XUMHYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHEepUMEHTAJIbHBIE METOAbl M3YyYEeHMsI BEIIECTB M WX MPEBPALLCHUIA:
npoBeJieHne, HaOJI0JIEHHEe W OINHCAHME JEMOHCTPALMOHHBIX OIbBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugom wMenu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJACHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernaoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

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

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMMHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHWYecKue coenuHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha MpUMeEpe ThuluMHa). buonormyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TpETHYHAs CTPYKTypa OeikoB. XHWMHUYECKHE CBONCTBAa OEIKOB:
TUIPOJIN3, ICHATYpAlMsl, KAYECTBEHHBIC PEaKIIMU Ha OEJIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS BEUIECTB M HX MPEBPAILCHUN:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbicOKOMOJIEKY ISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHASI MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MOJINMEPU3ALMS U MIOJTUKOHACHCALHS.

OKCHEpPUMEHTAIbHBIE METOABl M3YyYEHHs] BELIECTB M HUX IPEBPALLCHHI:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYLIECTBIIIETCS YEpe3 HCIOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
HAayYHBIX ITOHATUN, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU U1l OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCcU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, OJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
DHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (M3UUECKHUE BEJIMUMUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOIbI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypCBl.

TexHonorus: NUILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J104Ka. DHEPreTUYeCKHe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMHu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHASI M TOJIApHAsi, UOHHAs, MeTajuindeckas). MexaHUu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenensb okucnenusi. IoHbl: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tondatue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Howmenknatypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudukanuss  XMMHYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponautnyeckas auccornuanus. CuibHBIC U cllalblie AneKkTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YUYCHMSI BEIIECTB W WX MPEeBpalCHUI:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XuMuueckux asnemeHtoB J[. WM.
MeHnneneeBay, M3ydeHHE MOJIENICH KPUCTAJUTMYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3IoKeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAWUKATOpPA, pEaKIHM HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pazaudHbix (GakTOpoB HA CKOPOCTH
XUMUYECKOU PEAKI[AN».

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PacU€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilomoxenune HemetraiuioB B Ilepuoamyeckor  cucteme
xumMudeckux snemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nYecKue CBOMCTBA HEMETAIOB. AJIIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCIIOpoAa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimepoga M KpEeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSTUHEHH ).

[IprMeHeHne BaXKHENIINX HEMETAJUIOB U UX COEUHECHUM.



Meramisl. Ilonoxenue meramnoB B Ilepuoguueckoil cucteMe XUMHUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, KaJluid, KaJIbLIHM,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue crnocoObl Moay4YeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCIIEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MPEBPALCHUI:
U3y4YeHUEe KOJIJIEKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJA ATIOMHUHUS C PAacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHnle 3agaun.

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

XuMHUSA U KM3Hb

Ponp xumun B o0OecrieueHHUH SKOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/ax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEIIECTB W MaTEpPUANIOB: BAXXHEWIINE CTPOUTEIIbHBIC
MaTrepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl JUIs JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ya00peHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOr0 UCIIOIb30BAHUS MPEMAPATOB OBITOBOW XHUMHUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpeaMETHBIX  CBA3CH TpU  HW3yYeHUH OOmeld u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCHOJIb30BAHUE KaK
OoOIUX ©CTEeCTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHATHN, SBISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIU, TMEePUOJUIHOCTh, HaAOIIOACHHE,
JKCIIEPUMEHT, MOJCIIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHE BEIICCTBA, (DM3UYCCKUE BEITUYUHBI U SUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

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

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
peCypCHhl.

TexHonOTUSA: XUMHUYECKAsl MPOMBIITUICHHOCTh, METAJUTYPrusi, MPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJIEKTPOHHAS MPOMBINUICHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBEI OCBOEHUMS ITPOI'PAMMEBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaAMeTa «XHUMHsS» Ha YPOBHE CPETHETO
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIOMIUE COCTABIISIONINE:

OCO3HAHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaxAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIENIEHHUIO;

HaJIU4YMe MOTUBAIIMH K 00YUCHHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOyYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKAMH, MNPHUCYIIUMH ILEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHMUS;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHS NpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYE€OHONW M BOCHUTATENBHOW JCSTEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOyYaroIMXCs M0 peau3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPaBOIOPSJIKY;

MPEJCTABIEHUS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHNW B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABAaTENbHBIX 3aJlay, BHITIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHBIX BUJOB YU€OHOU eI TEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YB@XEHUSI K TMpollecCy TBOpUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W I03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMHUUYCCKUMHU SBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUH ATUX
MOCTYTIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301MacCHOr0 OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUI HWHIUBUAYAIBHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCIEACTBUNA U HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHUs);

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYruxX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



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

YBaXXEHUS K TPYY, JIOJSAM TPyAa U pe3ybTaTaM TPYI0BOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYATbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymieil mpodeccur M peaau3alni COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

AKOJIOTUYECKHU II€JIE€CO00PA3HOT0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
pelIieHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOJHON cpeqie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUI U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKAaTUBHOM WU COLMAJIBbHOU
NPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJIEOJIOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEe/ICTaBICHUsI 00 OKPY’KAIOIIEeM MHUPE KaK O €UHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0COOOW 3HAYMMOCTH XUMHH IS COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXXHOM pOJIU B
CO37IaHMHM HOBOM 0a3bl MaT€pPUATBHON KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOiieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 00ECIICYEHUHU YCIOBUU
YCHENIHOTO TPpyJla H OKOJOTUYECKA KOMQPOPTHOM JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUSl CYIIHOCTH METOJI0B
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh



MOJIy4aeMble 3HAHUS JJI aHaIu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C ULEJIbI0 TOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BATh XHMHYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYE€HHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax NnpodeccrnoHaIbHOM

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3YJIbTAThl OCBOCHHA yqe6H0r0 npecamMeTa «XUMUS» Ha
YPOBHEC CPCAHCTO 06IIICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MHUPOBO33pPCHUA O6y‘IaIOIIII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUsiA, ABJIICHUC,
Imponecc, CuCTeMa, H&y‘-IHBIfI (i)aKT, IMPpUHOMUII, TUIIOTEC3d4, 3dKOHOMCPHOCTDb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJIATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH U COIIMATLHOW KOMITETECHITMH 00YYarOIIHXCS;
CITOCOOHOCTH oOyyJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yHUBEPCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHeE IEUCTBHUSA

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  IMPoOJIeMYy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABIECHHBIMHU LETSAMU;

HCIOJIb30BATh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBIICJISITh XapPAaKTEPHbIC MPU3HAKW TMOHSTHUH W YCTAaHABJIMBATH MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XMMUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXICHHUS (MHAYKTHUBHBIC, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIH, TPEOOPA30BHIBATE MOCIIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUecKkas ¢opMmyJia, ypaBHEHHUE XHUMHYECKOMH
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIC MPEJICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAay4YHOrO MO3HAHUSA BEUIECTB M XMUMHUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KadyecTBE MHCTPYMEHTa
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOJIONATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbrar, (HOpMyIUpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OIBIT YYCHUUYECKOM HCCIETOBATEILCKOM M MPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a]ay, MPUMEHEHHUIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMYHBIX HCTOYHHMKAX WHPOpManuu (HAYyYHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBbIE MOCOOUS,
pecypcbl MHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MpeACTaBICHUSA, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHBIE METOIbI MPU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJs BBINOJHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

MpUOOpETaTh OMBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUN U PA3IUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMYy  NIpPEACTABICHHS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMUYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYIibl, aO0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HaTJIsTHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXAaeMOM TeMbI B XOJ€ IUajora u/uiu
JUCKYCCUH,  BBICKAa3bIBaTh  HJeH, (POPMYJIHMPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH pe3yJbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO JKCIEPUMEHTAa, MPAKTUYECKONH pabOThl MO MCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3HIIMI B
xo0J1e 00Cy X IeHHsI 1 OOMEHA MHEHUSIMH.

OBy1ajieHUe YHUBEPCATbHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSATENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUN Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PEeKTUBHBIN CMOCO0 HMX pEIIeHHS C Y4ETOM TOJy4YeHHsS HOBBIX 3HAHHH O
BEIECTBAX ¥ XUMUYECKHUX PEAKITUSAX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI
10 KIIACC

[IpenmeTHble pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOMINE TOHATUS (XMMUYECKUH DJIEMEHT, aToM, JJEKTpOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMHUUECKas
CBSI3b, CTPYKTypHasi ¢opmyiia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJIApHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (QyHKIHUOHAIbHAs TpyIia,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YTJIE€BOAOPOIbI,
KHACJIOPOJ U a30TCOJAEP)KALME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa, 3aKk0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TNOHMUMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAX, COCTaBe, IMOJYyYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY H
IPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XApPAKTEPHBIE TMPU3HAKUA TOHSITHIM,
yCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKMX BEIIECTB M ypPAaBHEHWM XWMHUYECKHX  PEAKIIHH,
M3rOTaBIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJIA WILTIOCTpPAIUU UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh H3YYECHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHIO K OMpeneIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUWHEHHUS), [1aBaTh UM Ha3BaHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWICH, aleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHol, (opMalibIerus, ameTaabIeTu/l, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€ApPUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmad, MeJIr0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. ByTiepoBa 115 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa MU CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEICTABUTEICH pPa3IUUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATUJIEH, MPOMWJIEH, AlleTHUJIEH,
Oyranuen-1,3, metmnOyranuen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIMKOJb,
[JIMLEPUH, (EHOJI, alleTalbJeruja, MypaBbUHAs U YKCYCHasl KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, [eJUTI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJY HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX XHMHYECKUX PEaKIUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(Tb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX MepepaboTKu WU
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB Mepepad oTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiMu 10 W3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJJHOTO M3 HCXOJIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIIUH);

c(hOpMHUPOBAHHOCTh YMEHHMH BIJIaJIETh CUCTEMOM 3HaHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId MPUHSATUS pPEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallusiX, CBS3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
oCyJIol U J1TabOpaTOpHBIM 000pYyJAOBaHUEM, a TaKKe IpaBuja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBHUU C HMHCTPYKIMSMHU IO BBHITIOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOJTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIECTB, JCHATypalus OENKOB IMPH HArpeBaHWM, IBETHHIC pPEaKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHWEM, TMPEACTABISTH PE3YIbTATHI
XUMHUYECKOTO HKCIIEpUMEHTa B (OpMe 3amucu YpPaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUN KPUTHYECKH AHAIM3UPOBATH XUMUYECKYIO
uHOpMAINIO, TIONy4aeMyK) U3 pa3HBIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1eJecCO00pa3HOro MOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA Ha KUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHHMYECKHUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumMepax crnocoObl
YMEHBIICHUS] M MNPEJOTBPALEHUST HX BPEIHOIO BO3JEHCTBUSA Ha OpPraHu3M
YEJI0BEKA;

JUIsl 0OyYaromMXCsA C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
NPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  cAenbliX M cinaboBUIALIMX OOydYaroUuxcsi: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynbTaThl OCBOCHMsS Kypca «OOImas ¥ HeopraHuveckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEJACTABICHHN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpPA, POJM XHUMHU B TO3HAHUHU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G YyHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIHE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBIH O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKasl CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHYECKOW PEaKIMh, XUMHUUYECKOE PAaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PEHYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IMOHWMAaHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacCHOM HCIMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTb YMEHHUM BBISIBISTh XapaKTEepPHbIE MNPHU3HAKU TOHSITHUH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyd BEUIECTB M  YpPAaBHEHUHW XHMHUYECKHX  pEaKIui,
cucreMarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Ta3, YIJEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETaIlIEHasl U3BECTh, MUThEBAs CO/A, IUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEAEINIATh BaJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METa/NINYECKasi, BOJOPOJHAS) B COCAUHEHUSIX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOI'O BellecTBa (aTOMHAasl, MOJEKYJsIpHas,
MOHHAsI, METaJUIMUECKasi), XapaKkTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPraHMYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeaeiIéHHOMY KJaccy/Trpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIBl U HEMETAJUJIbl, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHY IO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX 3JeMEeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xuMHu4Yeckux djemeHtoB JI. M. MenneneeBa, HCIONb3ys HOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «IHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHWYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMUYECKUX 351eMeHTOB /. M.
Menpeneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX  BELIECTB  Pa3IMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE TI'€HETHYECKOW CBSI3M MEXIYy HEOPTraHUYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIAaCCU(PUIIUPOBATH XMUMHUYECKHE PEAKIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBy pPEArupylolluX BEIIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUW COCTABJISTH YPAaBHEHUS PEaKIUW Pa3TMIHBIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS pEaKIMii HOHHOTO OOMEHA, yYUThIBast
YCIIOBHUS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHLA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH pPEaKIHMH, MOATBEPKAAIOLINE
KAaYECTBCHHBIM COCTaB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPACKPHIBAaTh CYHIHOCTh  OKHCJIMTEIIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIUNA MOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHca
ATUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IudYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKHE IMPOIIECCHI,
JIe)Kal(Me B OCHOBE NPOMBILIIJICHHOIO IMOJYYEHUS CEPHOM KHCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUNM 00 OONIMX HAy4YHBIX MPUHIMIAX U
AKOJIOTUYECKUX MPOOIeMax XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C HCIOJIb30BaHUEM
MOHSTUSL «MaccoBasi J0JIiA BEIIECTBA B PAacTBOPE», 0OBbEMHBIX OTHOIICHUW T'a30B
IPU XUMUYECKUX PEAKIIUSIX, MACChl BEIIECTBA WK 00bEéMa Ta30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WJIM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUH
BEIECTB, TEIUIOBOrO 3(dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BEIIECTB, NIPEBPALLCHUS U COXPAHEHHUS SHEPTUY;

c(hopMUPOBAHHOCTh YMEHUN COOJTIOJATh MTPaBUJia MOJIH30BAHUS XUMHUYECKOU
oCcyJIol U J1TabopaTOpHBIM 000pYyJOBaHUEM, a TaKKe IpaBuja OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMHU TI0 BBITIOJHEHUIO Ja0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHHH IIJJAHUPOBATH M BBHINOJHIATH XUMHUUYECKHUU
AKCIIEPUMEHT (pa3yIo’KeHHE MEPOKCHUIA BOJOPOAa B MPUCYTCTBUU KaTalM3aTopa,
ONPEJNICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PAa3TMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKON peaKIluw,
peakIuu MOHHOTrO OOMEHa, KauyeCTBEHHBIE PeakIMH Ha Cyibdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PELICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemaM «Metame»y U «HeMetaiibl») B COOTBETCTBUM C MNpaBUJIAMU TEXHUKHU
0e301acHOCTH TIpU OOpaIlleHUH ¢ BEIIeCTBAaMU U J1a0OpaTOPHBIM 00OpPYI0BaHUEM,
MPEACTABIATh PE3YJAbTAThl XHMHYECKOr'0 JKCIEpUMEHTa B (opMe 3amucu
YpPaBHEHHH COOTBETCTBYIOIIUX PEAKIUA W (HOPMYJIMPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

chOpMHUPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3UPOBATh XHMHYECCKYIO
nHpOpManuio, IOJy4aeMyl0 W3 Pa3HBIX HMCTOYHHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKau, NHTEpHET U IpyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecoo0pa3Horo MoBEJAeHUsT B OBITY W TPYJAOBOM JAESATEIBHOCTH B LEAX
COXpaHEHHUs] CBOETO 3JI0pPOBbSl U OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00Y4YaroIIMXCsl ¢ OTPaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMUAYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHHS OPTaHUYECKUX COeTMHEHUH A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3znea 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIIEBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoaopO/Ibl: alKEeHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE yTIIeBOIOPOIbI 2
54 [IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOJIOB U 3 1
UX mepepadoTKa
Uroro no pazneny 13
Paznen 3. Kucsopoacoaep:kanue oprannvyeckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnoxubie 3¢upsl
3.3 VrneBoasl 3 1




Hroro no pazneny

13

Pa3znen 4. A3oTcoaep:kamme opranHnyeckue coeuHeHus1

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro mno pazueny 3
Pa3zpnen S. BoicOkOMOJIEKYISIPHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctemMa XMMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOroo0pasue 4
' BEILECTB
1.3 XUMHUYECKUE pPEeaKIINU 6 1 1
Hroro no pazgeny 13
Paznea 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Uroro no pazaeny 17
Paszgea 3. Xumus u ;Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHHs! OpraHu4ecKUX
2 coenmunennii A. M. Bytneposa, € 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuueckux Bemiects. Homenkinarypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUN Psifl
5 Mertan u 3TaH — OpocTeume 1
MIPEICTaBUTENIH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINe 1
MIPE/ICTaBUTENH aJTKEHOB
8 [IpakTuueckas paborta Ne 1. «I[Tomyuenue 1 1
STHJIEHA U U3yUYEHUE €T0 CBONCTB
Ankanuensl. byraguen-1,3 u
9 MeTunoyTanuen-1,3. Ilonyuenue 1

CUHTCTUYCCKOI'O KayuyKa U PE3UHLBL




AJKHHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AIKUHOB

11 Brruncnenus 1o ypaBHEHHIO XMMUYECKOM
peakuuu

12 ApeHsl: 6eH307 U TOIYO0J. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBs3b YIJI€BOAOPOJIOB,
MpUHAIIEKAIUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE NCTOYHUKH YTIIEBOIOPO/IOB:

14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U IPOAYKTHI €€ epepaboTKu
[IpupoaHbIE NCTOYHUKH YTIIEBOIOPO/IOB:

15 MIPUPOJTHBIN Ta3 U MOMyTHBIC HEPTIHBIC
ra3bl, He)Th U IPOIYKTHI €€ mepepaboTKu

16 KontponpHas padota mo pasueny
«YTIIEeBOAOPOIBD)

17 [IpenenbHbIE OIHOATOMHBIE CIIUPTHI:
MeTaHOJ ¥ 3TaHoJ. BoopoaHas cBs3b

18 MHoroatoMHble COUPTHI: ITUICHTIIUKOIb U
TIIALEPUH

19 @DeHo: CTPOeHHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMHYECKUE CBOMCTBA, MPUMEHEHUE

20 Anpaeruabl: hopMaibaAeTua U
aneTanpaeru. ALeToH

21 O/HOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
KHUCJIOThI: MypaBbUHAsl U YKCyCHast

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIOTBD»

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIMX KapOOHOBBIX
KHCJIOT

24 MpbLia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnoxHbie 3(QUPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MIPOIIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, MPUMEHEHHE,
Ouooruueckas poib KUpPOB
VYrieBoapl: cocTaB, KiIaccupUKaIus.

27 Baxwuelinne npeacTaBuTeNu: IiI0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IprupoTHbIe
TTOJIUMEPBI
KontponpHas padota mo pasueny

29 «Kwucnopopacoaepxaiiyue opraHuuecKue
COEIMHEHHS

30 AMMJHEBL: METUJIAMMH U aHUIUH
AMHHOKHUCIIOTBI KaK aM(pOTEPHBIC

31 OpraHUYECKUE COCAMHEHUS, UX
Oounosiornueckoe 3Hauenue. Ilenruapl

39 Benku kak mpUpoIHBIC
BBICOKOMOJIEKYJISIPHBIE COSTMHEHHS

33 OCHOBHBIE TTOHATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIEC METOJIBI CUHTE3a




[InacTmaccel, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAUHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypamus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMH4eckux siaeMmeHnToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XAMHUYECKHX DJIEMEHTOB U X COEIUHEHUH I10
TPYIIIaM | MepruoaaM. 3HaYCHUE
MEPUONYECKOTO 3aKOHA U CHCTEMBI
xumuueckux 3ymemenToB [[.. Meneneena B
Pa3BUTUU HAYKU

CrpoeHnue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHuUs
KOBaJICHTHOM cBs3u. BogopoHas cBs3b

BaneHTHOCTD. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJISIPHOI'O U HEMOJICKYJIIAPHOI'O
CTPOCHUA

Ilonsatue o AUCTICPCHBIX CUCTCMaAX.
HcTtuHHBIE U KOJJIOUMIHBIE pacTBOPLI.
MaccoBas 1015 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHU. [ eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamums XuMHU4eCcKuX peakiuii B
HEOPIraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMUYECKHUX PEAKLUAX

CkopocTtb peaknuu. OOpaTrMble peakiuu.
XUMHYECKOE pAaBHOBECUE

10

[IpakTueckas padota Ne 1. «Bausiaue
Pa3IMYHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIUn»

11

DIIeKTpoJIUTHYECKast aAuccoruanus. [lonarue
0 BojopoiHOM Tokasarene (PH) pacteopa.
Peakiun nonHoro oomeHna. ['maponus
OpPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonsarue o0 anekTponuze
pacIiaBoB U pacTBOPOB CoJieit

13

KonTponbHas pabota no pazzaeny
«Teopernyeckne OCHOBBI XUMHM»

14

Mertaisl, ux nojoxeHue B [lepuoauueckoit
cucTeMe XUMHUYecKuX meMeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATpUH, KaJui, KaJblUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCTMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHEHUN

19

[IpakTnueckas pabota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 3aj]a4 M0 TeMe
«Mertamas»"

20

HeMeTa.]'IJ'IBI, UX ITIOJIOXKCHUC B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
Annorponusi HeMeTaJuIoB (Ha puMepe
KHCIIOpoJia, cepbl, (hochopa u yriiepoaa)

22

XHWMHYECKUE CBONCTBA TAJIOT'CHOB, CEPhI M X
COCTMHEHUN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocdopa U ux
COCTMHEHUN

24

XHUMHUYECKUE CBOMCTBA yIiepo/ia, KpEMHUSA U
HUX COeIUHEHU

25

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeINMHEHUN

26

O00011IeHNE ¥ cCUCTEMATU3ALUS 3HAHUN 110




TteMme «HemeTtamny. Beruncienus mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 33/]1a4 I10 TEME 1
"HemeTamnsl"y
KonTponpHas padota 1o Temam «MeTaibhy

28 n «Hemeramiby/Bcepoccuiickas 1
IpoBepouHasi pabora

29 Heopranudeckne u opraHmdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AMdoTepHBIC HEOPraHUYECKHE U

30 opraHuueckue coequHeHus. [ eHeTnaeckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHUH SKOJIOTMYECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30TaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[IpencraBneHuss 06 0OIMMX HAYIHBIX

32 MPUHIIATIAX TTPOMBIIIICHHOTO TTOTYYSHUS 1
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB

34 XUMHS ¥ 3J0POBbE YCIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 11 xknacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue

Xumus. 10 knacc. ba3oBsiit ypoBeHb: yueOHuk/O.C.I"abpuensH. - 8- usn.,

crepeorur. - M.:JIpoda, 2020. - 191 c.

METOANYECKUE MATEPUAJIbBI IJISI YUUTEJISA

INa6puensn O. C., Octpoymona W.I'. HactonbHast kaura yuuntens. Xumus. 10 KiI.
- M.: JIpoda.

IMabpuensn O.C., OctpoymoBa N.I'. Opranuveckasi XumMusi B TeCTax, 3a/1auax,
ynpaxkaeHusnx.10 k1. — M.: [Ipoda.

Xumust 10 xin.: KonTposbHbIE U TpoBepoUHbIe paboThl K yueOHUKy O.C.

I"abpuensna.

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://www.chemnet.ru

http://www.chemistry.ssu.samara.ru

http://maratakm.narod.ru

http://school-sector.relarn.ru/nsm






		2024-09-20T08:12:23+0500
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЮЛДУССКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ИМЕНИ Х.Г. ГИЗАТУЛЛИНА"




