YepHoranos
AHaTtonun
Bnagumunposu

JIOXKEHME K OCHOBHOI OFPA30BATEJIbHOU ITPOT'PAMME
OCHOBHOI'O OBIIEI'O OBPA3OBAHNA,

yTBepxkAeHHOMU Ipuka3zoM oT 30.08.2023 Ne 570

rpotokou nexcosera Ne 1 ot 30.08.2023

MyHununajgibHoe 0101KeTHOE 0011e00pa3oBaTe/ibHOE YUPeKIeHUe
«Cpennss mkoJia Ne 19y

PABOYAS ITPOIT'PAMMA

110 MPEIAMETY «XHUMHA»

10 kiacc (0a30BbI YPOBEHD)

2023-2024 y4eOHBIH 101

CocrtaBuTenb IPOrpaMMBl:

Cunoposa Jlugus BazuposHa,

YUUTENb XUMUU

BBICIIICH KBaTU(UKAITMOHHON KaTeTOPHH

r. HwxHeBapToBCK

2023 ronx



COJEPKAHHUE

1. [losscHuTenbpHAS

Y1107 () ¢ DU Onmoka! 3akaanka

HeE omnpeaejicHa.

2. IInanupyemble pe3yabTaThl OCBOCHUS YIEOHOTO MPEAMETA «...uueneneenennanenennenenennenenes

Ommobka! 3akiaaaka He onpeaeseHa.
3.COoMEPIKAHUE YICOHOTO TIPEIIMETA. .. eeveneeeeenteeueeneenteeneenteaneenteneeneeeeaneeneanseaneenes 12

4. Tematnueckoe IJIaHUPOBAHUE

omnpeaeseHa.

5. [Ipunoxenue. KanennapHo-temaruyeckoe

TUTAHUPOBAHUE . .+ e veeeeeeneeeeeeeaannnnnns Oummoka! 3akiaaaka He onpeesieHa.



HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1o XMMHH Ha YPOBHE CpEAHEro o0IIero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOoBaHUIl K pe3ylnbTaTaM OCBOEHHUs (pelrepalbHOl 00pa3oBaTEeIbHOM MPOTrPaMMBI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojaBaHusi yueOHOro mpenmMera
«Xumus» B o0pa3zoBarelbHbIX opraHuzauusx Poccuiickoit @Penepauuu, peaau3yrOINUX
OCHOBHBIC 00pa3oBaTebHBIC MPOrPAMMBI, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumuueckoe oOpa3oBaHHME, IIOJIy4aeMO€ BBIMYCKHHKaMU  0011eo0pa3oBaTenbHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATAallOM pealu3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o00pa3oBaHUsA. OJTHU IIEHHOCTH
KAacaroTCsl MO3HAHUs 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTYpbI
YeNOBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3JI0pOBBIO U
IpUpoOHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00YyJaroIIMXCS Ha YPOBHE CPEAHETO
o0miero ob6pazoBaHusl CpeACTBaAaMH y4eOHOTo TmpeaMeTa «XUMHsS», COAepKaHHuEe U TOCTPOCHHUE
KOTOPOTO OIPEACNIEHbl B TpOrpaMMe MO XHMHUHU C Y4E€TOM CHenuPuKd HayKd XUMHU, €€
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTepUATbHOMN KU3HU OOIIECTBA, a TAKXKe C y4ETOM OOIIHX
1eJeil ¥ MPUHIIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAayK HTPAeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHNE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpyKaroIleM MHUpe Kak O €IUHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe GOopMUpPYETCS B XUMUU
Ha OCHOBE TOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MHUPA, OCO3HAHUS B3aWMOCBS3HU
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMMOJEHCTBYS C JPYrUMH €CTECTBEHHBIMM HAayKaMH, XHUMHsS CTalia
HEOTHEMJIEMON YacThI0 MHPOBOW KYyIbTYphI, HEOOXOIWMBIM YCIOBHEM YCIEIIHOTO Tpyaa W
KU3HH KaXJ0ro wieHa oOmiecTBa. CoBpeMeHHash XUMHUS KaK HayKa CO3HaTelIbHasl, KaKk HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJICHAa Ha PELICHUE TI0OANBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, IHUINEBOH, HSKOJOTUYECKOW O€30MacHOCTH H
OXpaHBbI 3JJ0POBbS.

B cooTrBeTcTBHM ¢ OOmIMMH LENMU U HPUHLIUIIAMHU CpeIHEro oO0miero oOpa3oBaHUs
conmepkanue npenmera «Xumus» (10 xmacc 0a30BbI ypOBEHb W3YUEHHUsI) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO TMOATOTOBKY OOYYaIOMIMXCS, HEOOXOIUMYIO UM ISt
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3HBH COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBnsromuMu  IpeaMeTa  «XHUMHS» SIBISIFOTCS  0a30BbIe Kypchl — «OpraHudeckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX



SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKH: CUCTEMa 3HAHHM 110 HEOPraHUYECKON XMMUU (C BKIIFOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckord xumuu. opmMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
Opyd HM3Y4YCHUU TMpenMeTa OOEeCIeYMBAET BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.

Crtpykrypa comepkanust KypcoB — «Opranudeckast xumus» u «O01as 1 HeopraHudeckast
XUMUS» chOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOTrO MOJXOAa K M3Yy4EHHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpeIEeNEHHBIX TEOPETUUECKUX YPOBHSIX.

[Tonq HOBBIM YIJIOM 3peHHs B IpenMeTe «XuMus» 0a30BOTO ypOBHS pPaccMaTpUBAaeTCs
W3YYEHHBIII Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHs TEOPETUYECKHH MaTrepuan u
(dakTosorMuecKre CBEJACHHS O BEUIECTBaX M XMMHUYECKON peakuuu. EnquHas cucrema 3HaHUN O
BAKHEWIINX BELIECTBAX, HMX COCTaBE, CTPOCHHMM, CBOWCTBAX M MPUMEHEHHMHM, a TaKXe O
XUMHUYECKHMX PEAKIMAX, UX CYILIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKaHuUs AonoJHsAeTcs B Kypee 10
KJIacca 3JIEMEHTaMU COJIepKaHUsl, UMEIOIIMMU KYJIbTYPOJIOTrHYECKUA M MPUKIATHOW XapakTep.
DT 3HaHUS CIIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBSA3M XUMUU C APYTUMU HayKaMH, paCKpPbIBAOT
e€ ponp B TMO3HABaTEJIbHOW M MPAKTHYECKON [EATEIBHOCTH YelOBEKa, CIOCOOCTBYIOT
BOCIIUTAHHIO YBAXKCHUS K TMPOLECCY TBOpPYECTBA B OOJACTH TEOPUM W MPAKTUIECKHUX
MPUIOKEHUH XUMHH, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAUYMMBIX MpPOOJIEMax, CBSI3aHHBIX C XMMMEW, KPUTHUYECKH OCMBICIMBAaTh WH(GOPMALUIO U
MPUMEHATh €€ JUIsl MOIOJIHEHUS 3HAHUM, PEIICHHS] WHTEJUIEKTYAJIbHBIX U 3KCIEPUMEHTATbHBIX
UCCIIEIOBATENbCKUX 3adad. B memom copepxkaHue ydeOHOro mnpeamera «XHUMHUS» JIaHHOTO
YPOBHSI U3YYEHHS OPHUEHTHPOBAHO Ha (OPMHUpPOBAHUE Yy OOYYAIOIIMXCS MHPOBO33PEHUECKOMN
OCHOBBI Il TIOHMMaHusi (UIOCOPCKUX MJEH, TaKuX Kak: MaTepuaIbHOE E€IUHCTBO
HEOPraHMYECKOTO M OPraHUYecKOro MHUpa, 0OYCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM H
CTPOCHHEM, II03HABAEMOCTh MPHUPOAHBIX SBICHUM HYTEM OKCIIEPUMEHTa M  PELICHUS
IPOTHBOPEUYMI MEXIY HOBBIMU (DaKTaMU U TEOPETHUECKUMH HPEANOChUIKAMH, OCO3HAHUE POJIH
XUMHUH B PELIEHUU SKOJIOTMUYECKUX MpoOJeM, a Takke MpobdieM cOepeeHUs] SHEPreTHYeCKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUI U MaTEpPHAJIOB.

B mnnane pemeHus 3agad BOCIMTAHHUSA, Pa3BUTHS U COLMAIM3AUU  00YyYaromIMUXcCs
IPUHATBIE MPOrpaMMON IO XUMHUHM TMOAXOABI K ONPEICICHUIO COIEP)KaHHUS U IOCTPOCHUs
npeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUM, MMEIOIINX
6a30Boe 3HauUEHHE JUISl pa3IMYHBIX BUJIOB JEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U
00paboTkn uMHPOpMaIMK, HEOOXOMUMBIX JJsi NPUOOPETEeHHs] ONbITa NPAKTHUUECKOH U
HCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npaktuke npenopaBaHusl XMMUN Kak Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMsl, TaK U
Ha ypOBHE cpelHero oomiero oOpa3oBaHMs, MpPU  OMNPEAETICHUH  COJep)KaTeIbHOU
XapaKTepUCTUKU IeJied M3y4yeHHsl IpeAMETa HamlpaBiIeHUEM IE€PBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOM HAyku Kak o0jacTu
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW JEeATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeIeNICHUIO 11eJIel N3YUYEeHHUS MIPeIMEeTa SBJSIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo JTaHHOM TOYKE 3pEHHUs TJIaBHBIMU HeJSIMH H3YYEHHs IpeaMera «XUMHs» Ha
6a3oBoM ypoBHEe (10 kiacca) SIBISIIOTCS:

e (opMuUpOBaHME CHUCTEMbl XHMHYECKHX 3HAHMH KaK BaKHEHIEH COCTaBIISAIOLICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpaA, B OCHOBE KOTOPOH JIeKaT KIIIOYEBBIE MOHSATHS,
(dyHaaMeHTalbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOEHHE S3blKa HAyKH, YCBOEHHE H
MOHUMAaHWE CYIIHOCTH JIOCTYIMHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPHEN UX Pa3BUTHS U CTAHOBJIICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHHS BEUIECTB U
XUMHUYECKHX pPeaKUuil, HEOOXOAUMBIX Ul MPUOOPETEHUs] YMEHUN OPHEHTHUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKHUX SIBJICHUN, UMEIOIIUX MECTO B IPUPOAE, B MPAKTUYECKON U
MMOBCEAHEBHOM XU3HU;



e Dpa3BUTHE YMEHUH M CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOJIOJEHUEM H
OOBSICHEHHEM XHUMHUYECKOIO OJKCIEPUMEHTa, COOJIIOJICHHEM TpaBuil 0e30MacHoro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, copepkarenpHasi XapakTepUCTHKA LeJNel U 3a/a4 U3Y4eHHUs MpeaMeTa B
porpaMMe 1Mo XMMHUH YTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMU
B cucTteMe cpeaHero oOmiero ooOpazoBanusi. CeronHs B MPENoJaBaHUU XUMHUHU B OOJbIlei
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepkKaHus OO0ydeHus,
OpUEHTUPOBAHHOM Ha TOJATrOTOBKY BBIIYCKHHMKAa OOIIe00pa3oBaTeIbHOW  OpraHu3alu,
BJIAJICIOIIET0 He HAOOpOM 3HAHMI, a (YHKIHMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TMOJIY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW XKU3HU Ui PEIleHUs
IIPAKTUYECKUX 3ajau.

B cBs3u ¢ 3TMM mnpu u3ydeHUH TMpeaMera «XHUMHS» JOMUHHUPYIOIIEE 3HAaYCHHE
IPUOOPETAIOT TaKUE 1IEJU U 331a4H, KakK:

ajanTanus OoO0y4arommxcs K  YCIOBUSIM  JUHAMUYHO  Pa3BUBAIOILETOCS  MHpa,
dbopMHUpOBaHME MHTEIUICKTYAIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITUIO TPAMOTHBIX PELUICHHH B KOHKPETHBIX
YKU3HECHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U WX IPUMCHCHHUEM;

dopMupoBaHre y OOY4YaIOIIMXCS KIIOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETECHIIUN),
MMEIOLINX YHHUBEPCAJIbHOE 3HAUEHUE JUIS PA3IMUYHbIX BUJOB JEATEIBHOCTH: PEIIECHUs poOIeM,
MOMCKA, aHanmu3a W o00paboTKM HWHGOpPMAIMU, HEOOXOIUMBIX JUIsi NMPUOOPETEHHUs OIbITa
JeSITEIBHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B IO3HAHUU XUMUH, a TAKXKe I OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YeJI0BEKa U IPUPOJHYIO CPENay;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH
oOyyaromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO INPUOOPETaTh HOBBIE 3HAHUSA IO XUMHUHM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOTIB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJIn3a yueOHO! U HayYyHO-TIONYJIpHON HH(OPMALIUKU XUMHUYECKOTO
COJIepKAHUS;

(dbopMHUpOBaHUE U pa3BUTHE y 00YUAIONINXCS aCCOLMATUBHOIO U JIOTMYECKOTO MBIIIJICHMS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOO0XOAUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYarommxcs YOESKIEHHOCTH B TYMaHUCTHYECKON HaIPaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJIONOIb30BAHNS, TOMOJHEHNUS SHEPreTHYEeCKUX PECypcoB U COXPaHEHHs NPHPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpeKHOro OTHOIIEHUS K TPUPOJIE U CBOEMY
3/I0POBBIO, a TAK)K€ MPUOOPETEHHS OMbITA MCIONb30BAHMS MOTYYSHHBIX 3HAHUM NI TPUHATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B y4yeOHOM miaHe cpeaHero obumiero o0pa3oBaHUsS MpeaMeT «XUMHsD» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI».

Ha 0a3oBoM ypoBHe cpeaHero o0mero o0pa3oBanuss B 10 kjacce mo XumMHu
orBoautrcss 34 yaca (1 uyac B Heaemw). YueOHuk «Xumus 10. bazoBelii  ypOBEHB
O.C.I'abpuensa, U.I.Octpoymos, C.A. CnaakoB. Mocksa. [Ipocsemenne 2023.

BocnurareJbHbINH OTEHIHAJ IPpeAMeTa «XHMHUI» PeaIu3yeTcs Yepes:

NpUBJICYEHHE BHHUMaHHs OOYy4YaOIIUXCsl K IIEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha YypoKax
SBJICHUM, OpraHu3alMio HX paboThl C IMOJyyaeMoOil Ha YypoKe COIMaIbHO 3HAUYMMOU
uH(popMalliell — HMHULUUPOBAHUE €€ OOCYXJECHHs, BBICKAa3bIBaHHS OOYUYaIOIIUMUCS CBOETO
MHEHHUS IO €€ NMOBOTY, BBIPAOOTKH CBOETO K HEM OTHOILICHMUS,

JEMOHCTpalMi0 00y4aloIUMCS TIPUMEPOB OTBETCTBEHHOIO, TPaXKIAHCKOTO IOBEACHMS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUST U JOOPOCEPIEUHOCTH, Yepe3 MoJA00p COOTBETCTBYIOIIUX TEKCTOB
JUI 9TEHUS, 3a]1a4 JJIs peIeHus], TPOOJIEMHBIX CUTYaIMH 11 00CYXKJIEHHs B KJIacce;



IpUMEHEHHE Ha YPOKaX MHTEPAKTUBHBIX (OpM paboThl ¢ 00y4YarOIIMMUCS: UHTEIICKTYaTIbHBIX
UIp, CTUMYJIMPYIOIIUX [O3HABATEIbHYI0 MOTHBALMIO O0YYaIOLIUXCA; AUAAKTUYECKOIO TeaTpa,
I7ie TOIyYeHHbIE Ha YpPOKE 3HAHHs OOBITPHIBAIOTCS B TEAaTPAIbHBIX MOCTAHOBKAX; IMCKYCCHIA,
KOTOpbIE Jal0T OOy4aroIMMCs BO3MOXHOCTb IPUOOPECTH OIBIT BEACHHUSI KOHCTPYKTHBHOI'O
Jajora; TpynioBoid paboThl WM pabOThl B Mapax, KOTOPHIE y4aT 0OYYarOUIMXCs KOMaHIHOM
paboTe 1 B3aMMOAEHUCTBUIO C JPYTUMH 00y4arOLUIUMHUCS;

UHHUIMMPOBAHUE M TOAJCPKKY MCCIEOBATEIBCKON AEATENbHOCTH OOyYaromUXCsl B PaMKax
pealM3alMy MMM WHAMBUIYAJIBHBIX M TPYIIIOBBIX MCCIENOBATEIBCKUX IIPOEKTOB, YTO JACT
00y4aromuMcsi BO3MOXKHOCTb NMPUOOPECTH HABBIK CAMOCTOATEIBHOIO PELIEHUS] TEOPETHUECKON
po0JIeMbl, HABBIK F€HEPUPOBAHUSA U OPOPMIICHUS COOCTBEHHBIX MJIEH, HaBBIK YBaKUTEIBHOIO
OTHOILIEHHSI K YYXXUM HIesM, O(OPMIIEHHBIM B pabOTax IPYruX HCCIEoBaTeNeli, HaBbIK
yOJIMYHOTO BBICTYIUIEHUS NE€pe]] ayquTOpueli, apryMeHTUPOBAHUS U OTCTaWBaHUS CBOEH TOUKU
3peHus.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yibTaTaM OCBOCHUS OOYyYaroIUMUCS
poTrpaMM CpPeAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
pOTPaMM CPEAHEr0 O0IIEero 00pa30BaHUs SIBISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYPE JMUYHOCTHBIX
pe3y/lbTaTOB OCBOCHMS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero ooOpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIHUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOW HMIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

IeJICHANPAaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JTMYHOCTH Ha OCHOBE KJIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCs PYKOBOACTBOBATbCS B CBOEH JIESATENHLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3oBaHus;

HaJIMYue TPABOCO3HAHMS HKOJIOIMUYECKON KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH )KU3HECHHBIE IUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOGHMSI NpeaMmeTa «XHMHs» JOCTUTalOTCS B €IUHCTBE
yuyeOHOIl M BOCIUTATEIBHOM JIEATEIILHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U TNPaBUIAMHU MOBEICHMS,
CIOCOOCTBYIOLIMMH IpOIIEcCaM CaMOIO3HAHUS, CaMOPa3BUTHSA M HPaBCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS MpEeAMETa «XHUMHUS» OTPa)karoT cHOPMUPOBAHHOCTh
ONbITa MO3HABATENbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYy4aloIMXCs 10 pealu3aluu
MPUHSTHIX B OOIIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HaHUS O0YYaAIOUIUMUCS CBOMX KOHCTHUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaKEHHS K
3aKOHY U NIPaBONOPSAKY;

IIPEICTaBICHUS O COLMAIbHBIX HOPMAax M IPAaBWIAX MEKIMYHOCTHBIX OTHOLICHUM B
KOJJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPH CO3/IaHUM y4eOHBIX MPOEKTOB,
peleHnr y4eOHbIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI APYTHX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAClEIUI0 OTEUeCTBEHHOM
XUMUH;

YBa)XEHHUsI K TPOIECCY TBOpYECTBA B OOJACTH TEOPUU W MPAKTHUECKOTO MpPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJbTaT JUINTEIbHBIX HAOIOJICHHIA,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

UHTEpeCa M TMO3HABATEIbHBIX MOTHBOB B IOJYYCHHMH M TMOCJICAYIOIIEM aHaJIH3e
uH(OpPMALIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OLEHMBATH CUTYyallMHM, CBA3aHHbIE C XUMHUYECKUMH  SIBICHHSIMH,
U TPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTHPYSICh HA MOpPaIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE TOBEJIEHHWE U TIOCTYNKH CBOMX TOBApHUIIECH C MO3UIUIN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN ITUX MMOCTYIKOB;

4) ¢popMHUpPOBAHMS KYJIbTYPBI 3/10POBbSI:

NOHMMAHUS LIEHHOCTEH 370poBoro M 0Oe3omacHoro ooOpasza >KU3HHM, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofcHus TpaBuil 0e30MacHOro OOpalieHHs ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

NOHMMAaHHUS LEHHOCTH TMPaBWJI WHIUBUAYAJBHOTO W KOJUIGKTMBHOTO O€301acHOTro
MOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIOJIEH;

OCO3HAHMS TIOCIIEJACTBUH M HENPHITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHUS AIKOTOJIA,
HapKOTHKOB, KypEHHS);

5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTH€ B peIIEHUH NPaKTUYECKUX 3a7ad COLUAIBHOM
HAIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUUYECKOMY H3YyUeHHIO Mpodeccuil pa3iudHOro pojia, B TOM 4YHCIE Ha
OCHOBE ITPAMEHEHHSI TPEIMETHBIX 3HAHUI 110 XHUMUH;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYI0BOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUAYAIBHOW TpPAaeKTOPHUH OOpa30BaHMUS,
Oyaymeit npodeccun U pealn3aluy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0rM4eCKOro0 BOCIIUTAHHUS:

9KOJIOTUYECKH I1[eJIECO00Pa3HOTO OTHOIICHHUS K TPUPOJIC, KaK HCTOYHUKY CYIICCTBOBAHHS
JKU3HU Ha 3eMIie,

MOHUMAaHHS TII00ATBFHOTO XapakTepa AKOJOTHUECKUX MPOOIIEM, BIHSHUS YIKOHOMHUECKUX
IPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpelibl;

0CO3HAHMS HEOOXOJAUMOCTH HCIIOJIb30BAHMSI JJOCTIKEHUH XMUMUM JIJISI PEIISHHS] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOTO HETIPHSTHS JCHCTBHMA, MPUHOCSAIIMX Bpel OKPYXKAIOIIeH MPUPOJHOW Cpere,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIECTBHUS MPEANPHUHUMACMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HAJIMYMUS PAa3BUTOIO SKOJOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKOH KYJIbTYphI, OIbITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHUS pPYKOBOJCTBOBATbCSI HMHU B



MI03HABATEIbHON, KOMMYHHUKATHBHON M COIIMAIbHON MPAKTHUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATh UJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOTr'0 MO3HAHNS:

C(OPMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHUMaHMs CHeUM(UKH XUMHM KaK HayKd, OCO3HaHus €€ poiaud B (OpMHUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpPE KAaK O €IMHCTBE IPUPOABI M YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH MU
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXHOH POJIM B CO3JIaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBl, PEIIEHUH I100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOro YiIeHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOW TI'PaMOTHOCTH: IIOHMMAHHSA CYIIHOCTHM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS ie7aTh 000CHOBAaHHBIE 3aKIFOUEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCII0JIb30BATh XUMUYECKHUE 3HAHUS JUIsl peLlieHus poliem
B PEAJIBHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIEA0BATEIBCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTMBHOMY TIIOJyYCHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3iInyHbIX cdepax mnpodeccuoHambHOM
JEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS Y4eOHOTO mpeamera «XHUMHS» Ha YpPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBbIe A7 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKTUCIUILINHAPHBIE
(MexXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMa, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, HCCIE0BaHNe, HAOTIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U IPyTHue);

YHUBEPCAIbHBIE yueOHBbIe JIEUCTBHUS (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecneunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYYArOIIMXCS ~ MCIIONIb30BaTh  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHPOBO33pCHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIC Yy4eOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COILIMATILHOM TTPaKTHKE.

MertanpeameTHble pe3ynbTaThl OTPaXKalOT OBJAJACHUE YHUBEPCAIbHBIMU Y4€OHBIMU
MO3HABATEILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBiaieHHe YHHBEPCAJIbHBIMHA Y4eOHBIMY NMO3HABATEIbHBIMHU JAHCTBUAMM:
1) 6a3oBble JIOTHYecKHe AeCTBUS:

CaMOCTOSITENIbHO (D OPMYIHpPOBaTh W AaKTyaJU3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;



ONpEAENATh LEIU ACSITENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM MX JOCTHUXKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTU C IOCTABJICHHBIMU LIEJISMU;

UCIIOJIb30BaTh IPU OCBOECHUU 3HAHUN NPUEMBI JIOTUYECKOI'O MBIIUIEHUS — BBIIEIATH
XapakTepHble MpHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb MUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3Y4aeMbIMU SIBJICHUSIMMU;

CTPOUTH JIOTMYECKHE pACCyKIAEHHUsA (MHIYyKTUBHbIE, JEIyKTUBHbIE, IO aHAJIOTUH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B PacCMaTPUBAEMBIX SIBICHHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B MPOLIECCE MO3HAHMSI, UCHOJIb3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHbIE MOJEJIbHbIE NPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUII;

dopmynupoBaTh L€ M 3aJa4d  UCCIICAOBAaHUs, MWCIOIb30BaTh IIOCTaBIEHHbIE U
CaMOCTOSITENILHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BbICKA3bIBAEMBbIX CYXKJIEHUII;

BJIa/IETh HaBbIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEICHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
NPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh 0O0OOMIEHHS W BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHMUECKOW HCCIeI0BaTeIbCKOW M MPOEKTHOH JesTeIbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ unopmanmeii:

OPUEHTHUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMKu (HAy4YHO-TIOMYJspHast
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BHUJIOB M (QOPM MpEACTaBIECHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl M NPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIBIT MCHOJIb30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpejacTaBieHuss WHpopMaluu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIM $3BIK B KauecTBE CpeJICTBa MNpU pPaboTe C XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nYecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIISIIHOCTH.

OB.Ha)]e}me YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU IleﬁCTBHﬂMHZ

3aJaBaTh ~ BOMNPOCHl IO  CYyIIECTBY OOCyXJaeMoM TemMbl B  XOoJe JAuajora
W/WIN JTUCKYCCUM, BBICKa3blBaTh HJEH, (OPMYIHUPOBATH CBOM MPEIOKEHUS OTHOCHTEIBHO
BBIIIOJIHEHMS MPEJITIOKEHHON 3a/1a4u;

BBICTYIIATh C IIPE3CHTALIMEH PE3YNbTATOB I103HABATEIBHOU JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH NIPU  BBIIOJHEHUM XUMHUYECKOIO
HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanu3anuu yueOHOT0 IIPOEKTa u bopmynupoBaTh BBIBOJIbI
IO pe3ynbTaTaM MPOBEIEHHBIX HWCCIEIOBaHMHA IyTEM COIJIACOBAHMSA IO3UIMH B XOJE
o0cyxeHus: 1 0OMEHa MHEHUSIMU.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMUA PEryJIITUBHBIMHU JeHCTBUSAAMH:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBISTH CBOIO IO3HABATENBHYIO JESTEIBHOCTD,
onpenenss e€ eI W 33Ja4d, KOHTPOJIMPOBATh M MO MEpPe HEOOXOIAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JICUCTBUN TIPU BHITIOJHCHUH YYEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILECTBIISAITh CAMOKOHTPOJb CBOCH JIEATEILHOCTH HAa OCHOBE CaMOaHaiu3a W
CaMOOLICHKHU.

INPEAMETHBIE PE3YJBTATBI 10 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN 0 XMMHUYECKOM COCTaBIISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XHUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (DOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOMUMOW i pelIeHUs
NPAaKTUYECKUX 3a]a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0OPOBBIO U
MPUPOHOI cpefe;

BIIQJICHUE CHCTEMOM XMMHUYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIIOJIArarolue
MNOHTUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEPOAHBIH  CKEleT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKail, HU30MEpHus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIEBOAOPOABI, KHCIOPOA U a30TCOJEPKALINE COCIUHEHUS,, MOHOMED, TMOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllhe B OCHOBE IOHUMAaHUS
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJOTHYECKHE CBEACHUS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIIINX OPraHMUYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JEeSTENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISIBJISATH XapaKTEPHbIC MMPU3HAKU TOHSTUM, YCTaHABIUBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUU COCTABa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHUU HCIONH30BATh XUMHUYECKYIO CHUMBOIUKY HJISi COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€éHHON) (popMysT opraHMueCcKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAAIEIKHOCTh U3YUEHHBIX OPTaHMYECKHUX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine CoeIuHeHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJEpXKAllde  COCIUHEHHs, BBICOKOMOJIEKYISIpPHBIE
COeMHEHMS), JaBaThb UM Ha3BaHud no cucremarnyeckoil Homenkiatype (IUPAC), a taxxke
NPUBOAUTH TPUBHAJIbHBIE HA3BAHUS OTIEIbHBIX OPraHMYECKUX BEIIECTB (ITHIIEH, MPOIHIIEH,
aleTUJIEH, STWICHIVIMKOJb, TJMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIOTA, TIIOK03a, GPYKTO3a,
Kpaxmall, [eJUTI0J103a, TIUIUH);

c()OPMUPOBAHHOCTh YMEHHS OMNPENENATh BUIBl XUMHUYECKOW CBS3HM B OPTaHUYECKUX
COCTMHECHUX (OJMHAPHBIC U KPATHBIC);,



c()OPMUPOBAHHOCTh YMEHHS TMPUMEHSTH TOJOKCHHUSI TEOPUU CTPOCHUS OPTaHHUYECKUX
BeuiecTB A. M. bytiiepoBa /s 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (GUBHYECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEJCTABUTENICH PA3TUYHBIX KIIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHsoul,
METaHOJI, STAHOJI, STWJICHTINKOIb, TIUIEPUH, (PEHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, NeIUI0I03a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBAThH
TEHETHUYECKYIO CBSI3b MEXKIYy HUMHU yPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTb HCTOYHHUKH YIIIEBOAOPOIAHOTO CHIPHA
(HedTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB EPepadOTKHU;

c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOJAUTH BBIYUCICHHUS [0 XHUMHUYECKUM YpaBHEHHSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHA O W3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEIICCTB
WM IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHI1 BIAJETh CUCTEMON 3HAHUII 00 OCHOBHBIX METOJIaX HAYyYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUHM BEIISCTB W XUMHYCCKHX SIBICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYCCKHE 3HAHUSI ISl IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHUSX, CBI3aHHBIX
C BEIIECTBAMU U MX MPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHUH COOJIOIATh MPaBWIA TOJb30BAHUS XUMUYCCKOW MOCYION H
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYICCKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TMJIAHUPOBATh M BBIMOJHATh XUMHYECKHH OSKCIIEPUMEHT
(IpeBpaIIeHus] OPraHNYEeCKUX BEIIECTB MPU HATPEBAHWH, MOJYYCHHE ATHICHA W M3YYECHHUE €Tro
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTypanus OeJIKoB Mpu
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBHH C MPAaBUIAMU TEXHUKU OE30MACHOCTH
npu OOpallleHUuu C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHWH COOTBETCTBYIOIIMX pPEAKIUH W
(dbopMyIHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMUYCCKYIO HH(OPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U ApYTrux);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IpaBWJIa HKOJOTMUYECKU LEeIecoo0pa3HOro
MOBECHUA B OBITY M TPYAOBOM [EATENHHOCTH B IEISIX COXPAHEHHsI CBOErO 3/I0POBbS U
OKpY’Kalolie MPUPOIHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHSI HAa JKUBBIE OPTraHU3MBI
OTpeAeNIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHsaTh Ha
pUMepax CIIoCOOBbl YMEHBIICHUSI U TPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBHS Ha OpTaHH3M
YeIIOBEKa,;

JUIE OOYYaroIIUXCs C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 370POBBSI: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,

JUTSL CIIETIBIX M CTA00BHUISAIIMX O0YJarOIIUXCs: YMEHUE HCIIONIb30BaTh PENbe(YHO-TOUSUHYTO
CUCTEMY 0003HaueHUH JI. bpainsa IS 3aIIUCHU XUMHYECKUX bopmyt.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

OPI'AHUYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYECKON XUMMH.

IIpeamer oOpraHMYeckod XUMHUHU: €€ BO3HUKHOBEHME, DAa3BUTHE W  3HA4YCHUE
B II0JIy4YE€HUU HOBBIX BEIECTB U MaTEpHUaIOB. Teopus CTPOCHMs OPraHUYECKUX COCOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIb OPTaHUYECKUX BEIICCTB.
I'omosorus, n3oMepus. XUMHUYECKas CBsSI3b B OPraHUYECKUX COCOUHEHHAX — OJHMHApPHBIE U
KpaTHBIE CBS3HU.

[TpencraBienue o knaccuduKaluy opraHudecKux Beniects. HomMeHknarypa opraHmuecKkux
COEIMHEHUIN (cucTemMaTuyeckas) M TPUBHAIbHBIE Ha3BaHMUS BaXKHEHIIMX NpeACTaBUTENCH
KJIACCOB OPraHU4ECKHUX BEUIECTB.

OKCIEpUMEHTAJIbHBIE METOJIbl M3YUYEHUS] BEIIECTB U MX NPEBPAICHUN: 03HAKOMIIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOECHHE, I'OMOJIOTMYECKMH psax. MeraH m 3TaH — mnpocTeiimue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE W XHMMHMUYECKHE CBOICTBa (peakuuu 3aMelIeHUs U
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTy4YEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiA. DTUIIEH U NPONWIEH — IpocTeiine
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYy4€HUE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psa. ALETHIeH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKHE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (u3MUYeCKHMEe W XMMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMmpo8aHus), noayienue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpupoaHble UCTOUYHUKU YTIIEBOJAOPOAOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TNeperoHka, KpeKUHT
(TepMHuUecKHid, KaTaTuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HeTH, UX PUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUYEHUs BEIIECTB M MX MPEBpAIlIeHUN: 03HAKOMJICHHE C
o0Opa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromab», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW palOoThI:
MIOJIy4YEHHUE 3TUIIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHbie 3a1auu.

Bbuncnenuss mo ypaBHEHHMIO XUMHMUYECKOW peakluu (Macchl, 00bEMa, KOJIHMYECTBA
MCXOJHOTO BEIIeCTBAa WM MPOAYKTAa peaklUUH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kuciaopoacoaep:xaime oprann4ecKkue coeIMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METAHON W ATAHON: CTPOCHHE, (DU3MUYECKHE H
XMMHYECKHE CBOICTBA (pPEakUMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),




npruMeHeHue. BoopoaHbie cBSI3M MKy MOJIEKylIaMu cUpToB. [leiicTBUe MeTaHOIa U ATaHOIIA
Ha OpraHMu3M YelloBeKa.

MHOroaToMHbBIE CHOUPTHL. JTWICHTJIMKOIb W TIUIEPUH: CTpoeHHe, (uznueckue
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@DeHoNI: CTPOCHHE MOJICKYJBI, (DU3MUYECKHE M XHMHUYECKHE CBOMCTBAa. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anpnerunsl U kemownvl. DopManbaerui, aneTadbACTHI CTPOCHUE, (QHU3UYECKUE H
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
NOJIy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE NIpefie/ibHbIE KapOOHOBBIE KUCIOTHl. MypaBbHHAs M YKCYCHasl KHCIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepuduKalM), MoldydeHue M mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbIIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee aeicTBre.

Crnoxnble 3¢Upbl KaK TPOU3BOIHBIE KApOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YrneBoasl: cocTaB, KiIacCu(pUKaIMs yriaeBoJoB (MOHO-, TU- U moymcaxapusl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcugma cepebpa(l), BoccraHOBICHWE, OpOKEHHE TIIOKO3bI), HAxXOXJICHHE B MPHPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak npupojHble noaumepsl. CTpoeHHe Kpaxmalla U LEeJUIH0I03bI.
Ou3nyuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

OKcliepUMEHTAIbHbIE METOJbl M3YYEHMs] BEIEeCTB U WX MPEBpAIIEHUI: MpOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue muuepuHa ¢ ruapokcugoMm menu(ll)), anpaermnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOThI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHeble 3aaum.

Bbluucnenuss mo ypaBHEHHIO XMMHUYECKOH peakuuu (Maccbl, 00b&Ma, KOJIMYECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikale opraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndyeckue coeAnHeHus. duznyeckre 1 XUMHUUECKUE
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKMHA). buojormueckoe 3HaueHHE AMHMHOKHCIIOT.
ITenTuner.

benkm kak TPUpPOAHBIE BBICOKOMOJIEKYISIDHBIE coenuHeHHs. [lepBudHas, BTOpHYHAs U
TpPEeTUYHasl CTPYyKTypa OenkoB. XHMMHUYECKHE CBONCTBa OEJKOB: THUAPONU3, NEHATyparus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OKcliepUMEeHTaIbHbIE METOJbl M3YYEHHs BEIIECTB W MX IPEBpAIICHUH: HaOIIOJCHUE U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OeIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TOHSTHS XHMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHUN: MOHOMED, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeOHsAs MoyeKyaspHass macca. OCHOBHBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.

OKcliepUMEHTAIbHbIE METOJIbl U3YUCHMsI BEIIECTB M MX MPEBPAIEHUI: 03HAKOMJICHHUE C
00pa3iaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.




MeXnpeAMETHBIE CBS3H.

Peann3zanusi MeXIpeIMETHBIX CBSI3€ MPU M3YyYEHUHM opraHuydeckoil xumuu B 10 kmnacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK H
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHWE, HAYYHBIH (akT, TUMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEpEeHUeE,
HKCIEPUMEHT, MOACTHPOBAHUE.

®duszuka: Matepusi, SHeprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPIe€TUYECKUIN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranus3m, Omocdepa, oOMEH BEIIECTB B OpraHuszMe, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHbBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: MuIIeBble MPOAYKTHI, OCHOBBI PAIllHOHATHHOIO MUTAHMS, MOIOIIHUE CPE/CTBA,
JICKapPCTBCHHBIE M KOCMETHYECKHE MTPENapaThl, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYCCKIX
BOJIOKOH.







HasBanue paznena

KomnuectBo yacos

DneKTpoHHbIE UG POBBIE 00pa30BaTEIbHBIC PECYPCHI

Kon- | Kon-Bo Komungectso
BO KOHTPOJIbHBIX | IPAKTUYECKUX
4acoB | pabot pabot
Pazgea 1. Teoperuueckue 0CHOBBI OPraHUYECKOM XMMUM
1.1. | IIpeamer opranuueckoi 3 - - Bu6muoteka [JOK
XuMud. Teopust CTpOeHHS https://m.edsoo.ru/7f41837c
OpPraHUYECKUX COCTMHEHUN A.
M. bytneposa
Pa3nea 2. Yraesogopoasbl
2.1. | I[IpenensHBIC YTIIIEBOIOPOIBI 2 - - Bu6moreka [JOK
— QJIKaHBI https://m.edsoo.ru/7f41837c
2.2. | HenpenenbHbie 3 - 1
YIIEBOJOPOIBI: ATKEHBI,
aJIKaJUEeHBbI, ATKHUHbI
2.3. | Apomatuyeckue 6 - -
YTIIEBOIOPOIBI
2.4. | IIpupoHbIE HICTOYHUKHU 2 1 -

YTJIEBOJIOPOAOB M UX
nepepadoTka




Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHust

3.1. | Criuptel. Penon 3 -

3.2. | Anpnerunsl. KapboHoBBIC 7 -
KHUCIOTHI. CII0KHBIC YHUPBI

3.3. | YrueBonasl 3 1

Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus

4.1. | AMUHBI. AMUHOKUCIIOTEL. 3 -
benxn

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCUHEHUS

5.1. | IInactmaccel. Kayuyku. 2 -
Bonoxkna

UTOTO 34 2




IToypouHoe nnaHupoBaHue

10 KJIACC
Ne Tema ypoka KoJsunyecTBo 4acoB Hara JJIeKTPOHHbIE
n/n Bceero | Koutpoas | Ilpaktu H3yYeHUs uudposbie
HbIe yeckue o0pa3oBaTe/ibH
padoThI padoThI ble pecypchl
1 [IpeameT opranuveckoit 1 06.09
XUMUU
2 Teopus crpoeHus 1 13.09

OPraHUYeCKUX COCIUMHEHUHN
A. M. bytneposa

3 [IpencraBnenne o kmaccudu- | 1 20.09
Kal[iK, HOMEHKJIAType
OpPra’Hn4C€CKUX BCIICCTB.

4 AJKaHBI: COCTaB U cTpoeHue, | 1 27.09
TOMOJIOTUYECKUH PSI.

5 MeraH u 3TaH — 1 04.10
MIPEJICTAaBUTENN ATKAHOB.

6 AJIKEHBI: cOCTaB u cTpoeHue, | 1 11.10
CBOMCTBA

7 OTUJIEH U IPOIUIEH — 1 18.10
MIPEJICTAaBUTENN AJTKEHOB.

8 IIpakTnueckas padora Ne 1. | 1 1 25.10

«IHonyyenue dTHJIeHA H
HU3Y4YeHHe ero CBOMCTBY.

9 Anxaguensl. Kaydyk n 1 08.11
pe3uHa.

10 | Ankubbel. ALETHIIEH. 1 15.11

11 | Boruucnenus no ypaBHeHuto | 1 22.11

XMMHYECKON PEaKIIuu.

12 | Apensl: O€H30I ¥ TOIYOJL. 1 29.11

13 | I'enerndeckas cBsi3b Mexay |1 06.12
pa3IUYHBIMH KJIACCAMU
YTJIEBOJIOPOAOB

14 | KontpoabHnas padora Nel 1 1 13.12
10 TeMe «YTJIeBOAOPOAbI»

15 | IIpupoHbIe UCTOUHUKU 1 20.12
YTJIEBOJIOPOAOB

16 | Hedtb 1 mpoayKThl €€ 1 27.12
nepepaboTKH.

17 | IlpenenbHBIE OJHOATOMHBIC 1 10.01
CTHPTHI.

18 | MHoroaToMHbI€ CIIUPTHI: 1 17.01
STHJICHTJIMKOJIb U TIUIIEPHH.

19 | denom. 1 24.01

20 | Anpaeruabl: hopMaIbaeTH 1 31.01

U aleTaabIerna. AIETOH.

21 | OgHOOCHOBHBIE IpeAenbHbIe | 1 07.02
KapOOHOBBIE KUCIIOTHI




22

IIpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHMCJIOTBI».

14.02

23

CreapuHoBas U 0JICMHOBAsI
KHCJIOTHI, KaK MPEJCTaBUTEIH
BBICIITNX KapOOHOBBIX
KHCIIOT.

21.02

24

Mb1ia, uX MOIOIICe
JIEVCTBUE.

28.02

25

Crnoxuble 3¢upbl

06.03

26

XKupsl, ux 6uonoruyeckas
poOJIb.

13.03

27

VYTIeBObI: COCTAB,
kiaccudukanus. BaxnHeitmme
[PECTABUTEIH.

27.03

28

Kpaxman u nemnronosa kak
IIPUPOJHBIE TOJTUMEPHI.

03.04

29

KonTtpoabnas padora Ne2
no teme «Kuciaopoa-

cojiep kalue OpraHnyecKue
COe/IMHEHMSD».

10.04

30

AMUJHEBI: METHIAMWAH U
AHWJINH.

17.04

31

AMMHOKHCIOTBI, HX
OHOJIOrHYECKOE 3HAUCHHE.

24.04

32

benku kak npupoHble
BBICOKOMOJIEKYJISIPHBIE
COEJTMHEHUSI.

08.05

33

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COETUHEHUMU.

15.05

34

OCHOBHBIE METO/IbI CHHTE3a
noauMepoB. [limactmaccsl,
Kay4yyKH, BOJIOKHA.

22.05

UTOoro

34




Y4eOHO-MeTOAMYECKMH KOMILIEKT Kypca

YMK «Xumus. 10 knace. ba3oBblil ypoBeHb»
O. C. I'abpuensan, U. I’ Ocmpoymos, C. A. Cnaokos. Xumus. 10 kmnacc. ba3oBsblit
ypOBeHb. Y4yeOHOe rnmocooue.
O. C. Tabpuenan u op. Xumus. 10 xmacc. ba3oBblit ypoBenb. MeTtoauueckoe
nocooue.
O. C. I'abpuensn, C. A. Craorkos. Xumus. 10 kinacc. bazoBblii ypoBenb. Pabouas
TETPaJb.
O. C. Tabpuenan, U B. Tpueyouax. Xumusa. 10 xmacc. ba3oBblii ypoBeHb.
[TpoBepouHbIE ¥ KOHTPOJIbHBIE PAOOTHI.
5. DnexkrpoHHas popma yueOHOTo MocoOus.

Hugpopmayuonnwie cpeocmea

Humepnem-pecypcol Ha pycckom sA3viKe

ST UERE ZOMr T INUZTI~RONXUTM WU XRNZ0 <ML XX M T < I
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Hnumepuem-pecypc na anzinuiiCKom A3vike

H
Y .
- Oo0vexkmol yueOHbIX IKCKypCcuil
1. Mysen:  MUHEpAJOTHYECKHE,  KpacBEIUECKHE,  XYJO0KECTBEHHBIE,
HonuTexHUYEeCKHH.

L 2. JJaGoparopuu: ydeOHBIX 3aBEICHHIA, arpOXUMIIA00pAaTOPUU, IKOJIOTHUYECKUE,
taHA MU IPMUOTIOTHIECKHE.
N 3. Anrexn.
K
4. Ilpou3BOJACTBEHHbIE OOBEKTHI: XUMHUYECKHE 3aBOJIbl, BOJOOYHUCTHBIC

COOPY>KEHUS U IPYTUE MECTHBIE IPOU3BOJICTBA.
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ComepKUT HCTOPUIO OTKPBLITUSL Y OIMCAHUE CBOWMCTB BCEX XHUMHUYECKHUX
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