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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencraBiaeHHbix B DegepalbHOM  rOCYAapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuétom Konnenuu npenogaBanus y4eOHOTo
npeamera «XuMus» B o0pazoBaTebHBIX opraHuzanusx Poccuiickoit denepanun,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu passutus Bocnutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHKS U Pa3BUTHS O00YUYaIOIIMXCS CPEeICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMsl, pPe3yJbTaTOB OOy4eHUS W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreoOpazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpUIAIONIMM OSTalloM pealu3aldyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTrO O00pa3oBaHUS. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO
U TPUpPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYAIOIIMXCS Ha
YPOBHE CpeTHET0 00111ero 00pa3oBaHUs CPeICTBAMU YUeOHOTO peaMeTa « XUMUs»,
COZIEP’)KaHME M IIOCTPOCHHE KOTOPOrO OINPENENICHBI B IPOrpamMMe II0 XUMHH C
yuyéToM creuu(puKd HayKd XMMHH, €€ 3HAa4eHHs B TMO3HAHWU MPHUPOJBI U B
MaTEPHAIBHOM >KM3HU OOIIECTBA, a TAKXKE C Y4ETOM OOLIMX L€JI€H U MPUHLUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPETHEro OOIIero
oOpazoBanus B Poccuiickoit deneparun.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOW KYIBTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOIO HAYYHOT'O MBILLUJICHHUS, B
CO371aHUE LIEJIOCTHOIO MPEICTaBICHUS 00 OKpYKalolleM MHUpE KaK O €IUHCTBE
pUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3AMMOCBSI3H MEXIY
CTPOEHHUEM BEILECTB, UX CBOWCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJC€HA Ha pEIICHUE
MI00anbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmMMM UEMSIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM JUISS  BBIPAaOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HeOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHCHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUU U3 OOIIeH XUMHH) U
opraHnyecko Xxumuu. @OpMHUPOBAHUE JAHHON CUCTEMBI 3HAHUU MPU WU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YYeHHMIO Yy4eOHOTO MaTrepualia u 0O0YCJIOBJIECHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  OMNpENEIEHHBIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKE Ha YpPOBHE CTEPEOXUMHUYECKUX U DIIEKTPOHHBIX
NpEeICTaBIIEHUH O CTpOeHUH BemiecTB. CBeZeHUS 00 M3ydaeMbIX B Kypce BEIIeCTBAX
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJOTMYECKH aKTUBHBIX
coequHeHuM. B Kypce  opraHM4eckoM — XMMHUH ~ MOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O O0IEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NIPEJICTABIICHUSI O XUMHYECKOW CBSI3M, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIINH.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOpPETHYECKU MaTepras H (PAKTOJOTMYECKUE CBEJCHUS O BeEIlIecTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» OOy4YaromMMCsl TMPEJOCTaBISAETCSI BO3MOXKHOCTh OCO3HATh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHUECKHUX MO3UIUM,



riyoXe TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 OOBACHSAIOMIENH U TPOTHO3UPYIOILIEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKaHMs JonoHAeTcsA B Kypcax 10 u 11 knaccoB anemeHTamu
collepKaHMs, UMEIOIIMMU KYJIbTYpOJIOTHYECKUA M MPUKIATHON XapakTep. OTH
3HaHUS CMOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMHUM C JAPYTMMH HayKamu,
pPacKphIBaIOT €€ poJib B MO3HABATEIBHON U MPAKTUUYECKOM J1€ITEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U IPAKTUYECKUX MPUIIOKEHUN XUMUU, IOMOTAIOT BBIITYCKHUKY OPHUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJjeMax, CBA3aHHBIX C XHUMHEH,
KPUTHUUYECKU OCMBICITUBATH UH(POPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3SHAHUH,
pEIICHHS] MHTEJUIEKTYaJIbHBIX U DKCIIEPUMEHTAIBLHBIX UCCIIeI0BATENbCKUX 3a/1a4. B
LEJIOM COZIep’KaHue y4eOHOTO MpeaMeTra «XHUMHs» JaHHOTO YPOBHSA HM3yUCHHUS
OpPUEHTUPOBAHO Ha (GOPMUPOBAHUE Y OOYHAIOIIMXCA MUPOBO33PEHYECKON OCHOBBI
JUIsE TIOHUMaHus (UIoCOPCKUX HJeH, TaKUX Kak: MaTepUalbHOE E€IUHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM H CTPOECHHEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U peIIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETHUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTUYECKUX MpodieM, a
TakKe MpobsieM cOepexeHUs: IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUM U MaTEpHaOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIpPEACNICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (popmupoBaHue
YHUBEPCAIBHBIX YICOHBIX ICHCTBHM, UMEIONINX 0a30BOE 3HAYCHUE /IS PA3TUIHBIX
BUJIOB JIEATEILHOCTH: pEHICHUs mpobiieM, TMOWCKa, aHaimu3a u 00pabOTKH
uHpOpMaIK, HEOOXOMAMMBIX JUIsi TNPUOOPETEHHUS OIbITa MPAKTUYECKOH W
UCCJIE0BATEIbCKOW AEATEIbHOCTH, 3aHUMAIOUIEH Ba)XXHOE MECTO B TMO3HAHUH
XUMUHU.

B mpakTthke mnpenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONpPEICICHUN
COJIEpKAaTENIbHOM XapaKTePUCTUKU LEeJed HW3yuYeHHsl MpeIMeTa HampaBJICHUEM
NIEPBOCTEIICHHONW 3HAYMMOCTH TPAIUIMOHHO TPU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEeNIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSA TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MpeaMeTa SABJISIETCS. BIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BaxHeHmen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUECHTHPOBATLCS B MHPE BEIIECTB M XUMUUYECKUX SIBIICHUM, UMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxkarelibHas XapakTEpUCTUKA LIeJEH U 3a/1ay U3y4eHUs
npeaMeTa B porpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TIPUOPUTETAMH B CHUCTEME cpeAHero oodimiero oOpa3zoBanus. CeroaHs B
NPErojaBaHuy XUMHUU B OOJIbIIEH CTENIEHNU OTAAETCS MPEANOYTEHUE MPAKTHIECKOM
KOMIIOHEHTE  COJlepKaHusl OOyYeHHMs, OpPUEHTHUPOBAHHOW Ha  MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabopoM
3HaHWM, a (DYHKIMOHAJIHLHOW TPAaMOTHOCTHIO, TO €CTh CIOCOOAMU U YMEHHUSMH
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEIICHUS
MPAKTUYECKUX 3a7a4.

B cBsI3U ¢ 3THM 1pu U3y4ueHUn peamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
NpPUOOPETAIOT TAKUE TIENIH U 33/1a49H, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMuUpOBaHME  WHTEUIEKTYyalbHO  Pa3BUTON  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIPHOMY MPHHSITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaALUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
PUMEHEHHEM;

dbopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOLIMX YHUBEPCAIbHOE 3HAYEHUE [JIsi PA3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIICHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku WH(OpMAaIUH,
HEOOXOUMBIX ISl IPUOOPETEHUS OIbITA JIESITEIIbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B MO3HAHMM XUMHH, a TAKXKE JJIsl OLICHKU C MO3ULHUA SKOJIOTHYECKOMN
0€30MacCHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKUX MTPOIIECCOB HA OPraHU3M
YeJIoBeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHUS MO XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOJIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHOW HHGOPMAIIUA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHU M TPOBEJACHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ Ba)XHOW pOJM B PEHICHUM TJI00ATBHBIX MpoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHUS, TTOMOJHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIC U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS ONbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mnaHe cpenHero o0Imiero oOpa3oBaHUs MPEAMET «XHUMUS»
06a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOiacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETHI.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obiiero ooOpasoBaHus, cocTariser 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hejeno), B 11 kitacce — 34 yaca (1 gac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MarTepuajoB. Teopust CTPOECHHUS OpPraHHYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewlecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpraHUYECKUX COETMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o kiaccupukalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHsS] BEIIECTB M HX MPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIECTB U MaTepuajlaMu Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIEeCTB, HAOIIOJACHHE U OIMHMCAHHE
JEMOHCTPALMOHHBIX OIBITOB 110 IIPEBPALICHUI0 OPraHWYECKHUX BELIECTB IIpU
HarpeBaHuH (TU1aBjieHUe, 00yTIIMBaHUE U TOPEHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
POCTEHIIINE TPEJACTABUTENN aJKaHOB: (PU3WYECKUE W XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHUus] W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOJYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUIEH U MPOMUICH —
OpOCTEHIINE MPEACTAaBUTENN AJIKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOMCTBA
(peakuuu TUJIPUPOBAHHUS, TaJOTEHUPOBAHMS, THUApPATALUU, OKHUCICHUS W
NOJIMMEPU3ALIAN ), TOJIYYEHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaKHEUITHE
XUMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUJIPUPOBaHUs, TAJIOTEHUPOBAHUA, TUApPATAIUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3omn: coctaB, cTpoeHHE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu rajJjoreHUpOBaHUsS U HUTPOBAHUS), MOJyUYeHHE U NpUMeHeHue. 1oryon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



I'eneTnyeckas CBSA3b MEXAY YIVIEBOJOPOAAMH, MPUHALIEKANIUMU K Pa3InYHbIM
KJ1accam.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
HedTsaHble ra3pl. HedTs u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEpEeroHka, KpPEeKUHI (TEPMHUYECKUM, KaTaJuTH4ecKuil), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YyYEHHUS BEUIECTB M HX NPEBpAllCHUN:
O3HAKOMJIEHHE C 00pa3llaMy IJIaCTMACC, Kay4yKOB U pe3uHbl, Koyiekuun « Hed Ty
U «YTOIb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TAIOT€HONPOU3BOAHBIX,
pOBEJIEHNE MPAKTUYECKON pabOThl: MOTYyYEHUE ATHIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOI'O BEIIECTBA WJIM MPOJIYKTAa PEAKIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconep:kaniue opranudeckKue coeJMHHEHUs

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. METaHON MW 3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pEakiuu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoOIOpOaHBIE CBSA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIA U 3TaHOJIa HA OPTaHU3M YEeJIOBEKa.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJHUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHUYECKHME CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE cNHpThI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue riminepruHa U dTUICHTJTUKOJIS.

deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts henona. [I[pumenenue penona.

Anpnerunpl U Kkemowusl. Dopmanpieruj, aleTAIbJIETU: CTPOCHHE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEaKIIUH ), TIOJYyUYCHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCJIOTBI: CTpOCHHUE, GU3NUECKUE U XUMUYECKUE CBONCTBA (CBOMCTBA, 00IIHE s
KJ1acca KUCJIOT, PeakIus dTepruduKaIum), morydeHue u npumeHenue. CteapuHoBast
U OJIEMHOBAas KUCJIOTHI KaK MPEJCTABUTENMN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT, UX MOIOIIEE JEHCTBHE.

Cnoxubple >Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uaponus
c0xkHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ilpumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yriieBojoB  (MOHO-, JOuU- U
nojucaxapupl). ['Tr0Ko3a — IpOCTEHUIINK MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS



MOJIEKYbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuza cepedpa(l), BocctaHoBiIeHuUE,
OporKeHHUe TII0KO3bI), HAX0XKACHUE B IPUPOJIC, MPUMEHEHUE, OMOIOTHYECKas POJIb.
®orocunTe3. OpyKTO3a KaK U30MEP TIIHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie mosuMepbl. CTpoeHue Kpaxmaia H
HeUTt003bl.  DU3MYECKHe U XMUMHUYECKHE CBOMCTBAa Kpaxmaina (THIpOJIH3,
KaueCTBEHHAs PeaKIys C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
poBeJICHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHUCJICHHE HSTaHOJa
okcumom wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxkcuaom wmemu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
IIPOBEICHUE TTPAKTUYECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrle 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOIHOIO BEIECTBA WM MPOIYKTAa PEAKIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHndecKue COeqUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHbIE OpraHudeckue coenunenns. Ousznueckue u
XUMHYECKHUE CBONCTBA aMHUHOKHCIOT (Ha MpuMepe TiuiuHAa). buonormueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAST M TPETHYHAs CTPYyKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IeHATYpallns, KAUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIO/ICHUE W OMHMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIHs OCITKOB MPH
HarpeBaHUH, [IBETHHIC PEAKITUU OCIKOB.

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNH, CPEAHSS MOJIEKYIApHas
macca. OCHOBHBIE METO/Abl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
NOJIMMEPU3ALINS ¥ TTOJIUKOHAEHCALIHSL.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
O3HAKOMJICHHE ¢ 00pa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIUMX E€CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIOUINXCS CUCTEMHBIMHU IJI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIW3, CHUHTE3, KiIaccu(ukauus, MepUOAUYHOCTb, HAOIIOJCHHUE,
U3MEpEeHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHNE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKUl ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperaTHoe COCTOSIHHUE
BEIIeCTBa, (PM3MUECKUE BEIIMUNHBI U €AMHUIIBI KX U3MEPEHUS.

buonorus: kimerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKHM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, IKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHomorusi: THUIIEBBIE MPOIYKTHl, OCHOBHI PAIMOHAIBLHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIusi aTOMOB.

[Tepunoanueckuii 3aKoH u [ lepruoanyeckas cuctreMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3pb nepuoguyeckoro 3akoHa u llepuogumueckoil cucCTEMBbI
xuMuuecknx aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HavueHUe NePUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KkOBaJIeHTHAasl HEMOJIApHAsl W MOJIsIpHAas, MOHHAs, MeTajuinudeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbeiil). BopopoaHasi cBsi3b. BajeHTHOCTh. DIEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBL.

BemiectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBA BEIIECTBA. THIbI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAILNINYECKON PEIIETKHU.



[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBL.
MaccoBas 1011 BelIeCTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiatypa
HEOPraHWYECKUX BEHIECTB. [ eHeThueckas CBSI3b HEOPraHUYECKHUX BEUIECTB,
MPUHAICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumuueckas  peakuus. Kiaccudukanus  XUMUYECKMX  peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TTPU XUMUUECKUX PEAKIIHUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [Hlarense.

OnekTponutnyeckas aucconuanus. CuiibHbIE U clabblie neKkTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJasl, HEUTpaabHas, IEJTOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanus Taonui «[lepuoandeckas cucrema XuMU4YecKux snemeHtoB J[. .
MenneneeBay, M3ydeHHUE MOJeNield KPUCTAJUTMYECKUX PENIETOK, HAOMIOICHUE U
OTHMCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHHE MePOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallU3aTOPa, OMPEACICHNUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIIBI0 YHHUBEPCATBLHOTO HHINKATOPA, PEaKIIMU HOHHOT'0 OOMEHa), IPOBEICHUE
IpaKkTUUeCKON paboThl «BrnusHue paznudHbIX (aKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaxiumny».

Pacuérurnle 3amaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pACUEThI C UCTIOJb30BAHUEM MTOHITUS «MAaCcCOBas J0JIs
BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOCHHS aTOMOB.
®u3nuYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETaUIoB (Ha mMpumepe
KHCIIOPOJ1a, cephl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docthopa, yrimeponqa W KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IprMmeHeHnE BAXKHENIINX HEMETAJIOB U X COCTMHEHHI.

Mertamisl. Ilonoxenne meramnoB B llepuoanueckoit cucteMe XUMHYECKHX
sanementoB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTaioB. OOmue ¢usndeckue cBoiicTBa MeTtayuioB. CILIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHMN Pl HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KU, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHCHUH.

OO6mue crocoObl Moay4yeHUus: MeTauioB. IIpuMeHeHHe MeTalioB B OBITY H
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
U3y4YeHUEe KOJUJIEKIMU «MeTamuibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOIIOJEHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUAPOKCHUIA ATIOMHUHHS C PAacTBOpAMHU
KHUCIIOT U TIeJIoYel, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAJIIOB).

PacuétHnlie 3agaun.

Pacuétel maccel BemecTBa WiM 00bEMaA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

X¥MHUA U )KH3Hb

Ponp xumMum B oOecrieueHUM 3KOJOTHUYECKOM, DHEPTreTUYECKOW M THUIIEBOM
0€301acHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOIMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

UemoBek B MHpE BEIIECTB W MaTE€pHUATIOB: BAXKHEUIIUE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIHMOHHBIC MAaTEpUANIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHaslbl, OPraHUYECKUE W MUHEPAIbHbBIC
yI0OpeHUS.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MacHOT0 MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUU B
IIOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBsi3ed MpU  M3y4YeHHH OoOmed u
HEOPraHMYEeCKOW XMMHUHU B 11 Kjacce OCyHIECTBISETCA YEPE3 MCIOJIb30BAHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITAXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHUS: HAy4YHBIA (pakT, THIoTe3a, 3aKoH,
TEOpHS, aHalu3, CHHTE3, KilacCHpUKamusa, IEePUOJAUIHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBIICHHE.

dusznka: MaTepus, YHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH,
H30TOIl, PAIUOAKTUBHOCTD, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIeCTBa, (PM3WUYECKUE BEJIUYUHBI U €OUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC TIOPOJBI, TOJICE3HBIC MCKOMAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTENBHBIX MaTCPHUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
POMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHajoB,
AJICKTPOHHAS MPOMBIIIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeIMEeTHbIM M NpeaMeTHbiM). HayuHo-mMeToauyecko OCHOBOM  JjIst
pa3paboTKH TUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHUs SBISETCS CUCTEMHO-IESITETLHOCTHBIN MOIXO0/.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHS MpeaMeTa «XHUMHUS» Ha YPOBHE CPEHEro
o01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPE/ICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCSA B CBOEH
NEATENIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, NPUCYIIMMH LIEIOCTHON
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUS;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CLIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTD )KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMd POCCUHCKOTO TPAXTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEILHON W TPAKTHYECKOW EATEeIBHOCTH
O0Oy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaxIaHCKOrO BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOpPMax M TMpaBUJaX MEXIMYHOCTHBIX
OTHOILIEHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YUYECOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUH XUMUUECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh U TPUHUMATh MOTHUBBI, HAMEPEHUs, JOTUKY H
apryMEHTBI JPYTUX MPHU aHAIN3€ PA3JIMUHbBIX BUJOB YU€OHOU eI TEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTEUYECTBEHHON XUMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAyKH €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,

WHTEpeca 1 NMO3HABATEILHBIX MOTHBOB B TIOJIYYEHUH U TTOCIICAYIOIIEM aHATN3e
uH(OpMaINK O MEePEIOBLIX TIOCTHIKCHHUSIX COBPEMEHHON OTCUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH ATUX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMu B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JIEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ©  APYrux BUJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COI[MAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



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

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUHU
oOpazoBanus, Oyaymed mnpodeccun M peaau3aiid COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMUHU, UHTEPECOB U
notpedHocTeN 00111eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCIIUTAHMS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMS )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTXKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
MPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKHE
NOCJIEICTBUS MIPEANIPUHUMAEMBIX JEUCTBUI U MIPENOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIbHOMU
NPAaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON NIPAKTUKH;

NOHMMAHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
IpeAcTaBiIeHUs 00 OKPYKaloUIEM MUPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM U pelIeHWH TMPOOJIEeM COXpaHCHUS
IPUPOHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IUMBWIN3ALUN: B €€ T'YMAaHUCTHYECKON HAMPaBICHHOCTH U BaKHOW POJIU B CO3/IaHUU
HOBOWM 0a3bl MaTepuadbHOW KyJIbTYpHl, pEHICHUU TJI00aJbHBIX TPOOIEM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, DHEPrE€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCHENIHOTO TPY/Ja U IKOJIOTUYECKH KOM(OPTHOM KU3HU KaXKA0T0 ujieHa 00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJTy4yaeMble 3HaHUs JIJIsl aHAIu3a U OOBSICHEHMS SIBIICHUM OKPYXAIOIero Mupa u



MIPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOLINXCS JAHHBIX C LEJIbIO MOTYyUYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3ybTaThl OCBOCHHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeHero o011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33pECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHBIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUs, SIBJIICHHUE,
npolecc, CUCTeMa, Hay4YHbId (PakT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

yYHUBEpPCAJIbHbIE Y4eOHbIE JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETyJISTUBHBIC), o0OecrieunBaIoIINe dbopmupoBaHue (b yHKIIMOHATBHO M
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIINXCS;
CITOCOOHOCTH o0ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIE, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMH  TO3HABATCIILHBIMH, KOMMYHHKATHUBHBIMH W  PETYISATHUBHBIMHU
JICUCTBUSIMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJIbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

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

ONpENIENIATh IEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMHU LEJISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBIJICTIATh XAPAKTECPHbIC MPU3HAKW TOHATUMW WM yCTAHABJIMBATH MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJISI OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAcCHU(PUKAIIMU BEIIECTB MU
XUMHUYECKUX PEaKIUM;

yCTaHABJIMBATh MNPUYMHHO-CICICTBEHHBIE CBS3UM MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUH), BBISABIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B paccMaTpUBAEMBIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIETTH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPEJACTABICHUS — XUMUYECKU T
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas (hopmylia, ypaBHEHHE XUMUYECKON PEaKIU
— MpPU PElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSTH
Ha3BaHHbIE MOJIEIbHBIC MPEJACTABICHUS /IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMHYECKUX PEaKIIUi.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XMUMHUYECKHUX
peaxkiuu;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKIACHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIATh 32 XOIOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (OpPMYIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCIEOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELLICHHS TPAKTUUECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB
MO3HAHMUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4HO-
NOMyJIApHAsl JUTEpaTypa XUMHUYECKOTO COJIEpXkaHUs, CIPaBOYHbIE MOCOOUS,
pecypebl MIHTEpHETA), aHATM3UPOBATH MHPOPMAIUIO PA3IUYHBIX BUAOB U (OpM
MpeCTaBICHUS, KPUTUYECKHU OILICHUBATH eé JOCTOBEPHOCTH 151
HEMPOTUBOPEUUBOCTH;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3IMYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM IJsi BBINOJHEHHS Y4eOHBIX 3a1ad
OIPENIECIIEHHOTO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  NpelCTaBICHUS
uHopMalK (CXEMBbI, FpaUuKU, JUarpaMMbl, TAOJUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XMMUUECKOU
uHboOpMaIMel: MPUMEHSATh MEXINpeAMEeTHbIe ((PpU3MUecKre U MaTeMaTUYeCKHE)
3HAKU U CUMBOJIBI, GOpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJIsTHOCTH.

OBiajeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbI B XOJ€ Uajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh  UJeH, (QOpPMYyIHpPOBaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPETIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJlbTaTOB I03HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMHM IIPU BBITIOJIHEHUU
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH padOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pean3alluu yueOHOTO MpoekTa U (GOPMYIUPOBATH BBHIBOIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIIECIOBAHUIN IYTEM COTJIACOBAHUS MO3WLIUNA B
X0J1e 00CYXXJICHUSI 1 00MEHAa MHCHUSIMH.

OBjaieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATENbHOCTh, OMNpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBaTh M IO MEpE
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJIaraéMblii  alrOpUTM JEUCTBUHM TpU
BBIMIOJIHEHUN Y4E€OHBIX M HCCIEJOBATEIbCKUX 3a/Jay, BbBIOMpaTh Haumbojee
3¢ (deKTUBHBIN CcHOocO0 MX pelIeHus ¢ y4E€TOM IIOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEaKLIHIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HAa OCHOBE CAMOAHAIN3A U
CaMOOILICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B TO3HAHUU SIBICHUU IPUPOBI,



B (GOpPMUPOBAHUU MBIIUICHUSI U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUYECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U PUPOHOM Cpefe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TMOHATUS (XUMHUUYECKUU DJIEMEHT, aToM, JJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyiia (pa3BEpHyTass U COKpaIllEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00bEM, YTIIIEPOAHBIN CKeNleT, QYHKIIMOHATbHAS TPYIINA, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJOTUYECKUH PsI/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TcoJiepKalllue COEIUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHUs] CTPOCHUS
oprannueckux BemniectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUCCKHE 3HAHWMS,
JeXallue B OCHOBE IMOHMMAaHUS TMPUUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONOTMYECKUE CBEJCHUS O CBOWMCTBaxX, COCTaBe, MOJYYCHUU U
0€301MacHOM HCTOJB30BAaHUN BAXKHEUIIMX OPTaHUYECKHX BEIIECTB B OBITY U
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMI BBISBISATh XapaKTepHbIE TNMPU3HAKUA TOHITHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUSA MOJIEKYJSIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpaIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHMMHUYECKUX PEaKIIHid,
U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYEeCKHUX BEIIECTB JJIsl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJJIC)KHOCTh H3YUYCHHBIX
OpraHWYECKUX BELIECTB IO HUX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/TpymIe COeANHEHUN (YriIeBOMOPObI, KHCIOPOJ U a30TCOAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IO
cucremarnieckoir HomeHkiarype (IUPAC), a Takke NpPUBOAHUTH TPUBUAIBHBIC
HA3BaHUS OTJIENbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOMMUIICH, AalleTHJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOopMalbIerua, aneTaibJerul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, IeJIT0a03a, TIUIWH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCTMHEHUSX (OJJMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. BytiepoBa /st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTAaB, CTPOCHUE, PU3NUIECKUE
U XHUMHYECKHUE CBONCTBA THUNWYHBIX MPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKHUX BEIIEeCTB (METaH, 3TaH, STUIICH, IPONWICH, alleTHIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH3051, METaHOJ, 3TaHOJ, ATHWJICHTIIUKOJIb, TIUIEPUH, GEHOT,
areTabJICTH1, MypaBbHHAs U YKCYCHAs KHCIIOTHI, TJIOKO03a, KpaxMal, IeJUTI0J103a,
aMUHOYKCYCHAasl KHCJIOTa), WILTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHMH
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHUYECKUX PpEAKIWH ¢ WCIOJb30BaHHEM
CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTJIEBOJAOPOIHOTO
ChIpbs (HE(Th, MPUPOAHBIN ra3, yroiyb), CIOCOObI KX NEPEPAOOTKH U MPAKTUUECKOE
IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHCHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM TPOAYKTa
pEeakIuy 110 U3BECTHBIM Macce, 00BEMY, KOITMUECTBY OHOTO U3 UCXOJIHBIX BEIIECTB
WM TIPOJTYKTOB PEAKIINHN);

c(OpPMHPOBAHHOCTh YMCHHMH BIIQJIETh CHUCTEMOW 3HAHMH 00 OCHOBHBIX
METOJIaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, SIKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
MOCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHMEM, a TaK)Ke IpaBWiia OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMU IO BBHITOJHEHUIO JTA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUHU, TTOTYICHHE
ATUJICHA U U3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINN OPTaHUYECKHUX BEIECTB,
JieHaTypaIus 0eJIKOB MPU HArPEBAaHUU, IBETHHIE PEAKIIUU OCIKOB) B COOTBETCTBUH
C TmMpaBWJIaMW TEXHUKH OE30MAaCHOCTH TMpU OOpalleHHH ¢ BEHIeCTBAMHU W
7ab0paToOpHBIM  00OPYIOBAaHHEM, TMPEACTABIATh PE3YIbTATBl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMEe 3aMMCH YPaBHEHWH COOTBETCTBYIOIIMX PEAKIUN WU
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE dTUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOJIy4aeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHdopmanuu, UHTEepHET U Opyrux);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWjia  JKOJOTUYECKH
IEJIECO00Pa3HOTO TOBEJCHUS B OBITY W TPYIOBOM JEATETRHOCTH B IIEISAX
COXpAaHEHHUSI CBOETO 3JI0POBBS M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH



ONIACHOCTHb BO3JCUCTBUS HA JKUBbIC OPraHU3MBbl OIPEHAECIEHHBIX OPTaHUYECKUX
BEIECTB, MOHMMAsI cMmbIci Tokazatens [IJIK, mosicHATh Ha mpuMepax CIoCOOBI
YMEHBIIEHUSI W TPENOTBPALLCHUS HMX BPEIHOTO BO3JCHUCTBHAS HAa OPraHU3M
YeJI0BEKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
OPUMEHATh 3HaHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIIUMX OOYyYaroUUXCs: YMEHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHMsI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUN MBIIIJICHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM sl PEIICHUS MPAKTUYECKUX 3a7a4 U IKOJOTHUECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE MMOHATHS (XUMUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISAPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAs, BOJOPOHAS ), KpUCTALINUECKAs pElIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JIUCCOLMALNSA, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW PEaKIMh, XMMHUYECKOE PAaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON Auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPIUU
IpU XUMHUYECKHX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHI S3BIK XUMMHH,
MHPOBO33PCHUYECKNE 3HAHUS, JIEKAIIHUE B OCHOBE MOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacCHOM HCIOJb30BAHWH BOKHEHIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISBIISITh XapaKTEpPHBIE IPU3HAKU TTOHATHH,
YCTAHABJIMBAaTh UX B3aWUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPH
ONMMCAHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XMUMHUYECKYIO CHUMBOJIMKY JIJIs
coctaBieHuss (OpMyJN BEIIECTB U  ypaBHEHUNW  XUMHUYECKHX  pPEakiuii,



cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId TIa3, YIJIEKUCIbIA ra3, aMMHUaK, Trami€Has
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/lA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPENIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSIX Pa3JIMYHOTO COCTaBa, BUJlI XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAsI, METAJUIMYECKasi, BOJOPOJAHAs) B COCIMHEHUSX, THUII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aTOMHasl, MOJICKYJspHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpe/bl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH yMEHUM YCTaHaBJIMBATh MPUHAJICKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO HMX COCTAaBy K ONpeNeIEHHOMY Kiaccy/rpymnrne
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIC THUIPOKCHUJIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MeHnneneeBa U IEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xumudeckux snemeHtoB JI. WM. MenzerneeBa, HCIONb3ysl MOHATHA «S-, P-, d-
ANIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, O0BICHATh 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUUYECKUX 3JIEMEHTOB M MX COCIWHEHUN MO MEPHOJaM H
rpynmnam [lepuoaudeckoit cucteMbl XUuMUYECKUX 3eMeHToB /. 1. Menneneena;

c(hOpMHPOBAHHOCTh ~YMEHUW  XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATH CYIIECTBOBAHUE TIE€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILECTBAMU C MTOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUIA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIAaCCU(PUIUPOBATH XUMHYECKHUE PEAKIUU II0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArHpyIOLIUX BEILIECTB, TEILNIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JIECMEHTOB, OOpPaTUMOCTH
peaKkiuy, y4acTHIO KaTalIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISITH YPAaBHEHUS PEAKIUN pPa3TMIHBIX
THUTIOB, TIOJTHBIC W COKPAIIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO OOMEHA, YIUThIBAs
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB PA3JUYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;



c(hOpMUPOBAHHOCTh YMEHHMHI  pPACKpPhIBaThb CYHIHOCTbh  OKHCJIHUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OaniaHca
ATUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3aeicTBus (nmpunnun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMHUUECKHE IIPOLIECCHI,
JIe)KAlIMe B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUsI CEPHOM KHCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAYyYHBIX MPUHIMMNAX U
AKOJIOTUYECKUX TPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
MOHSITUSL «MaccoBas J0JIs BEIIECTBAa B PACTBOPE», 00bEMHBIX OTHOIICHUM Ta30B IIPH
XUMUYECKUX PEeaKIUAX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO A(pdekTa peakiu Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

c(hopMUPOBAHHOCTh YMEHUM COOTIOJATh MTPaBUJIa MOJIH30BAHUS XUMHUYECKOU
NMOCyJIoOl W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBuia OOpaIleHHS C
BEIIIECTBAMHU B COOTBETCTBHUU C WHCTPYKIIUSIMHU IO BBHITIOJIHEHUIO JIaOOpaTOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATh M BBHIMOJHITH XUMHUUYECKUU
AKCIIEPUMEHT (pa3yioKeHUE MEPOKCHUIA BOJOPOAa B MPUCYTCTBUU KaTaiu3aTopa,
ONPEJNICJICHUE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIBID YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIluw,
peakIuu MOHHOTO OOMEHa, KaueCTBEHHBbIE PeaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUs, PEUICHHE DKCIEPUMEHTAJIbHBIX 3aJa4 I10
TeMaMm «Mertamie» U «Hemeramibl») B COOTBETCTBUM C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIlleHNH C BEIIECTBAMU U JTA0OPATOPHBIM 000pYAOBaHHUEM,
NPENICTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucH
YPaBHEHHI COOTBETCTBYIOIINX PEAKIN U POpMYyITHUpPOBaTH BEIBOABI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TIONYYaeMYyH) U3 pPa3HBIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHHKaUuu, MHTEpHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  HpaBUjiia  AKOJOTHYECKHU
1enecoo0pa3Horo MOBEJAEHUS B ObITY M TPYJAOBOM JESITENBHOCTH B UEIAX
COXpPAaHEHHUSI CBOETO 370POBbS M OKPYXKAIOIIEH MPUPOAHOW CpEabl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmbeicn mokasarenss IIJIK, ToOsSCHATP Ha mMpuUMepax CHOCOOBI yYMCHBIICHHUS W
MPEIOTBPAIICHHS MX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl OOYYarOIIMUXCSI ¢ OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 37J0POBbSI: YMCHHE
NPUMCHATh 3HAHUSA 00 OCHOBHBIX JIOCTYIHBIX METOJAX ITO3HAHHS BEIICCTB H
XUMHUYECKUX SIBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM

DJIeKTpOHHbIe (LI (PPOBbHIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTebHbIE PECYPChI
padoTsbI padoThI
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipeamer opraHn4ecKoN XUMHH. https://academy-

1.1 Teopust cTpoeHUsT OPTaHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuaenuit A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl

IIpeenbHbIe YTIIeBOI0POIB — https://academy-

2.1 pest T AOPOs 2 0 0 content.apkpro.ru/lesson/258ddc06-
AJTKAHBI £c23-473c-b3d7-ed82fcaddd02
HenpenenbHble yriieBOOOPOILL: https://academy-

2.2 p T p ' 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHBI, a/TKA/INCHEI, ATTKUHEL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMartudeckue yrieBoA0pO bl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
I1

2.4 PHPOAHBIC HETORHHKH 3 1 0 https://lesson.edu.ru/04/10

yIIEBOJOPOIOB U UX MepepaboTka
Hroro no paszneny 13

Paznen 3. Kuciiopoacoaep:xamnue oprann4eckue coeAuHEeHNs



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

https://academy-

3.1 Crnuptsl. DeHon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694f
AnbOeruael. Kap60HOBLIe KHUCJIOTHI. https://academy-
3.2 7 content.apkpro.ru/lesson/8664b319-
CrroxcHbie shupb! 0ba3-4945-h076-ch7ae5858090
https://academy-
3.3 VriieBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo pazueny 13

Pa3znea 4. A3orconepskanue oprannyeckue coeIuHeHus

https://academy-
4.1 AMHUHBI. AMUHOKHUCIIOTBL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazgeny 3
Pa3znen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayayku. Bosiokna 2 https://lesson.edu.ru/04/10
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KVIACC

KosmnyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMHUIECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J. 1. Menaeneera
1.2 XUMHUYECKUE pPeaKIInU 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHHe Beectia. AHOroobpase 4 0 0 https://lesson.edu.ru/04/10
BEILECTB
Hroro mo pazgeny 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meramist 6 0 https://lesson.edu.ru/04/10
2.2 Hemeramner 9 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPraHWUCCKHX 1 OPIAHHECKIX 2 0 0 https://lesson.edu.ru/04/10
BEILECTB
Utoro no pazneny 17 https://lesson.edu.ru/04/10
Pasznen 3. Xumusd H :KN3HL
3.1 XUMHA U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Xumus, 10 knace/ IN'abpuensa O.C., Octpoymon WU.I'., Cnankos C.A., AkimonepHoe obiiectBo «M3maTenscTBO
«IIpocsemenue»,2021 r
Xumus, 11 knace/ 'abpuensan O.C., OctpoymoB WN.I'., Cnagkos C.A., AkuronepHoe o6miectBo «M3naTteabcTBo
«IIpocemenue»,2021r.

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Xumus(6a3oBeiitypoBeHb ). Peanuzanus o6pa3zoBanusi: MeToandeckoe rnocodue st yuutens / Kapepuna A. A., [Tuuyruna
I'.B.; nmox pen.I'. B. Iluuyrunoit. M. : ®I'BHY «UucTuTyT cTpaTerun passutus oopazoBanus PAOy», 2022 81 c.:ui.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-program









		2023-10-24T16:57:56+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 3" ЭНГЕЛЬССКОГО МУНИЦИПАЛЬНОГО РАЙОНА САРАТОВСКОЙ ОБЛАСТИ




