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HOACHHUTEJIBHASA 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
dbenepanbHOl 00pa30BaTENIbHOM MPOTrpaMMbl CPEJAHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B  DeaepasbHOM  TOCYAAPCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
yueOHOoro mpenMera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qenepanuy, peanu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)keHU «CTpaTerud pas3BuTusi BocnuTaHus B Poccuiickoit
Odenepanun Ha niepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K OIpPEAESICHUIO
oO1iel cTpateruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs M TpeOOBaHM K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o0mreoOpazoBaTeIbHON OpraHu3aluu, SIBISIETCS HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloM pealn3aliy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0pPOBBI0O U TNpUpOJHOW cpeae. Peamusyercs xumuueckoe o00pa3oBaHue
o0y4aroUIMXxcs Ha YpOBHE CpeIHEro ooIero oopa3oBaHusl CpeiCcTBaMU y4eOHOTro
npeaMera «XuUMUSA», COIAEPKAHHE W IOCTPOEHUE KOTOPOIO ONpPENEIEHBl B
nporpaMme MO XMMHHU C y4€TOM cCHeuu(UKH HayKd XUMHM, €€ 3HAUCHUS B
NO3HAHUM TPHUPOABI M B MaTepUAIbHOM KM3HM OOIECTBA, a TaKXe C Y4ETOM
o0mMX 1eneil MW NPUHLHUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 pojb B
COBPEMEHHON IMBWJIM3ALIMM, B CO3/JIaHUU HOBOI 0a3bl MaTepHAIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMUS,
B CO3/IaHHME LEJIOCTHOrO MPEACTABICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE
IpPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHUMAHHUS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIEMCTBYS C NPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTana
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
Tpylla U >KU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMEHHas XMMHUSI KaK Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJC€HA Ha pEIICHUE
I00anbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MMacCHOCTH U OXPaHbI 3/I0POBBSI.

B cootBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBaHnus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckass xumusi» U «OOm@as M HEOpraHUYecKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAaHUHW M0 HEOPTraHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeld XUMHH) U
opraHnyecko XxumMuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUU MPU HU3YyYEHHUH
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHsSI BCEr0 MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepxanusi kypcoB — «Opranunyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B IpOrpaMMme MO XUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K U3Yy4YeHHIO Yy4eOHOro wMarepuana © 0O0yclIOBJIeHa
UCTOPUYECKH  OOOCHOBaHHBIM  PA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSI Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPECOXMMHUYECKHX M IIEKTPOHHBIX
OpeACTaBICHUA O cTpoeHuHu BenlecTB. (CBeneHUsT 00 HM3y4aeMbIX B Kypce
BEILECTBAaX JTAIOTCS B Pa3BUTHHU — OT YIJIEBOAOPOAOB 0 CIOXHBIX OUOJIOTHYECKHU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHndeckod XUMHH I[OJy4alOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIero oOpa3oBaHUs NEpPBOHAYAIBHBIC
IpEACTaBICHUS O XUMUUYECKON CBA3U, KJIaCCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIINH.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH Ha YpPOBHE OCHOBHOrO 00IIEero oOpa3oBaHUs
TEOPETHYECKU MaTepral H (PAKTOJOTMYECKUE CBEJEHUS O BeEIlIecTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHuyeckas
XUMUSD» O0ydYaromuMcsl TMPEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX TMO3UIIUH,



riy0oke TOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3UPYIOILIEH.

Envnasa cucrema 3HaAaHWM O BAXHEMILIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHWHU, a TAKXKE O XUMHUUECKUX PEAKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3M XUMHHU C
JIPYrUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIBbHOW M MPAKTHYECKOU
JeSTEIbHOCTH YeNIOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K TMpOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAThL WH(OpMAIMIO U
OPUMEHATh €€ JUIsl TIOTIOJIHCHMSI 3HAHWM, PEIICHUS WHTEIUICKTYalbHbIX H
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1einom copepkanue yueOHOro
npeaMera «XUMHS» ~ JTAaHHOTO  ypPOBHS  HW3Y4Y€HUS  OpPUCHTHPOBAHO  Ha
dbopMupoBaHue y 00Yy4YaIOUIUXCS MHUPOBO33PEHYECKON OCHOBBI JJI MMOHUMAHUSA
¢unocopckux uuen, TakMX Kak: MaTepUabHOE E€IWHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, II0O3HABAEMOCTh MPUPOAHBIX SBJICHUNA IyTEM OSKCIHEPUMEHTA H
pelIeHus] TMPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMH U TEOPETHUECKUMU
NPENNOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPoOeM, a
TaKKe TpobieM cOepeKeHHs] YPHEPTETHUECKUX PECYPCOB, CBIPhS, CO3/aHUS HOBBIX
TEXHOJIOTUM U MaTEpHaOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
oOydJarommuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACICHUIO
ColepKaHUsI H TIOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIBHBIX Y4YEOHBIX JEUCTBUI, WUMEIONUX 0a30Bo€ 3HAYCHHE IS
pPa3TUYHBIX BHJIOB JIEATEIBHOCTH: pEIICHHS Mpo0jeM, IOWCKa, aHalu3a |
00paboTku nHPOPMAIINH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIEIOBATENIbCKON JIESITENIbHOCTH, 3aHUMAIOIIEl BaXKHOE MECTO B IMO3HAHUH
XUMUHU.

B mpakTthke npenomaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO OOUIETro
o0Opa3oBaHus, TaK U Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHus, IPH OMPECICHAN
COJIEpKAaTEeNIbHOM XapaKTePUCTUKU LeJed HW3yuYeHHsl MpeaMeTa HampaBJICHUEM
MEPBOCTEIIEHHOM 3HAYMMOCTHU TPAJULIMOHHO MPU3HAETCA (POPMHUpPOBAHHE OCHOB
XUMHUYECKOM HAyKU Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTU YeJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBON KyJIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEAECICHUIO LEJIE N3y4YeHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CorynacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM ILEJIAMH U3Y4YCHHs] IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
J€XaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE fA3bIKA HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHUMHYECKUX pEaKlUHi, HEeoOXOAMMBIX JUIsi NpuoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIIOJICHUEM  TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Ele U 3a7a4 u3ydeHus
npeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMH B CUCTEME cpefHero obmiero oOpazoBanus. CeroaHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  CcTENmeHW OTHAETCS  NPEArnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoJepKaHusl OOydeHHs, OpPUEHTUPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3alliy, BIAJCIONIETO HE
HA0OpoM 3HaHUW, a (YHKIMOHAIBLHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMHU aKTUBHOTO MOJYyYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HU
JUTSL peHICHUS! TPAKTUIECKUX 3a1a4.

B cBsi3u c 3THM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HauYEHWE MPUOOPETAIOT TaAKKE eI U 3a7a4H, KaK:

ajganTanys oO0y4yarIIuXcs K YCIOBUSM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyalbHO  PAa3BUTONM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO T'PAaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
IPUMEHEHHEM;

dbopMupoBaHue y OOYyYarOImIMXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMEIOLIMX YHUBEPCAIbHOE 3HAYEHHE JUIsl Pa3JIMYHBIX BHJIOB
JESITEIbHOCTU: pelIeHus IpobiieM, MOUCKa, aHajiu3a U 00paboTku mHPOpMaIuH,
HEOOXOMUMBIX [ TPUOOpPETEHUs] ONbITa JESATeIbHOCTH, KOTOpas 3aHUMAacT
BAXXHOE MECTO B TMO3HAHUM XHMHUHU, a TakXKe [Jis1 OLEHKU C TO3UIMI
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUAHUS BELIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U NPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00YyUaOIIUXCA: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKAa W aHalIu3a yuyeOHOU U
HAyYHO-TIOMYJISIPHOW HHGOPMAIIMA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHU M TPOBEJACHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOMU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaKHOW pOJM B PEHICHUWU TJIOO0ATBHBIX MpobieM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSMU.

B ydeOHOM maHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XHUMUS»
06a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOiacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETH.

OO61iee yncIo YacoB, OTBEAEHHBIX ISl U3YUYEHUS] XUMUH, HA 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctasiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COAEPKXAHHUE OBYUEHUSA 10 KJIACC OPTAHUYECKAS XUMUSA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHH

[Ipenmer oprannyeckor XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIECTB M MaTepuaioB. Teopus CTPOCHHS] OPraHUYECKHX
coenunenuil A. M. bytieposa, €€ ocHOBHbIE MOsI0kKeHUs. CTPYKTypHBIE () OPMYJIIbI
opraHudeckux BemiecTB. ['omomnorus, wu3zoMepusi. XuUMHUYECKas CBsSI3b B
OpraHUYECKUX COEAMHEHUSX — OJMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienne o kinaccupukaluuu opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUYecKas) W TPUBUAIbHBIE HAa3BAHUS
BaXXHEHIIMX MpeJICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHUsS BELIECTB M HMX NPEBPAILLCHUN:
O3HAaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAOJIOJCHHUE W
OMKMCAHKUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIECTB
IpU HarpeBaHuu (TU1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

YriaeBoxopoasl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKUH psa. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHusT W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI PSAA. DTHIEH U MPOINUIIEH —
POCTEHIIINE TPEJACTABUTENN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuuM TUIPUPOBAHHUS, TaAJIONEHUPOBAHUS, THUAPATALMU, OKUCIEHUA U
NOJIMMEPU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTunOyranueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOWCTBA (peakuus nosumepusanuu). IloaydeHne CUHTETHYECKOTO
KayuyyKa U PE3HHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTMYECKHUM Psifl. ALIETUIICH
— TPOCTEMINUN MpenCTaBUTENb AaJKMHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOICTBA (peaklUMy THAPUPOBAHUS, TAIION€HUPOBAHUS, THAPATALINHY,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (pU3MUECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuu rajJoreHupoBaHUsS U HUTPOBAHUS), NMOJyUYEHHE W MpUMeEHeHue. 10.1yon:
cocmas, cmpoeHue,  u3uveckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), noayyeHue u npumeHenue. TOKCUYHOCTH
apeHoB. ['eHeTHyeckasi CBA3b MEXIY YIVIEBOJOPOJAMH, MPUHAMICKANUMHU K
Pa3JIMYHBIM KJIaccam.

[IpuponHble MCTOYHUKHM YrIAE€BOAOPOAOB. lIpupoaHbIii ra3 M IOIyTHBIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrnocoOwl nepepaboTku HedTH:



MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTaJuTH4ecKui), nuponu3. I[IpoaykTel
nepepaboTKu He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTA U B ObITYy. KaMeHHbII
yroib U MPOJYKTHI €r0 MepPepadOoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJIEHHME C 0Opa3laMu IUIaCTMAcC, KaydyKOB M PE3UHBI, KOJUIEKIIHUH
«Hebtb» u  «Yroiby, MOJIECTUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJAOB U
raJIOr€HONPOU3BOAHBIX, IPOBE/ICHNE NPAKTUYECKON pabOThl: MOJYUYEHHE 3TUIICHA
Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHrnie 3agaun.

Boblunciennss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIIMHU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUN ).

Kuciopoaconep:kaniue opranudecKue coeJHHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. MeETaHON U JTaHOJ: CTPOEHUE,
buzuveckue MW XUMHUYECKHE CBOMCTBA (peakiuu C aKTUBHBIMH METAJLJIAMH,
rajoreHoBOJIOpOoJaMU, TOpPEHHUE), NpUMEHEHHE. BoOIOpOaHbIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JleHiCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
duznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJCHCTBHE CO MICJIOYHBIMU
MeTaJJlaM{, KauyeCTBEHHas peakIusi Ha MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha
opraHu3M yenoeka. [[puMeHeHue rimineprHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3MYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts enomna. [Ipumenenue denHoa.

Anpnerunpl U kemowusl. Dopmanbpieruj, aleTAIbJIETU]: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIIUH ), IOJTyUYCHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasi KUCTOTHI: CTPOCHUE, (HU3NYECKUE W XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue I Kiacca KUCIOT, PeakIus dTepUPUKAINN), TTOYICHHE W TPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsT KUCJIOTHI KaK MPEJICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak TMPOU3BOAHBIE KAapOOHOBBIX KHCIOT. ['uaponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yrieBojgoB  (MOHO-, JOuU- U
nojucaxapupl). ['TroKo3a — IpoCTEHIINK MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJEKYIbl, (U3MYECKHME W XUMHUYECKHE CBOMCTBAa (B3aUMOJICHCTBHE C
runpokcuiom meau(ll), oxuciaeHne ammmuadHbIM pacTBOpoM okcuma cepedpa(l),



BOCCTAHOBJICHHUE, OpOXKEHUE TIIJIIOKO3bl), HAaXOXIEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunTte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupogHbie nmonumepsl. CTpoeHue Kpaxmaia u
HesuToo3bl.  PuU3Nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKLMsl C HOJOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsSI BEIIECTB M WX IPEBPAILCHUI:
npoBeJieHrEe, HAOMI0JIEHUE M OINMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KauYe€CTBEHHbIE PEAKUUU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE STaHOJIA
okcugoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKucIeHHEe aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmenu(ll), B3aumoneiicTBue kpaxmajia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTBHI.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PeaklMyd MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe IHIMHA). buomoruueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuast.

benku Kak MpUpOIHBIE BBICOKOMOJEKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa OenKoB. XHWMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIIMK Ha OeJKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLICHUI:
HAOJIIOICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAILHs OEIKOB MPH
HarpeBaHWHU, IBETHHIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNHU, CPEAHSIS MOJICKYJIApHas
macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUN —
NOJIMMEPU3ALINS ¥ TTOJIUKOHACHCALIUS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
03HAKOMJICHHE C 00pa3nuaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMETHBIX CBA3€H MPU U3YUYEHUN OPTaHUYECKON XMMHUU B
10 knacce oOCyIIECTBISIETCS 4Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX MOHSTHHI, TaK U MOHSATUN, SBISIOMIMXCS CUCTEMHBIMHU JJI OTIEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.



OO0mue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBINA (PAKT, THIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CHHTE3, KiIacCU(UKaLUs, MEePHUOANIYHOCTD, HAOIIOCHUE,
U3MEpeHHe, SKCIIEPUMEHT, MOJICITHPOBAHHE.

Odwuszmka: wmarepus, DJHEprus, Macca, aToM, OJJEKTPOH, MOJIEKyJa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUCCKIEC BEIIMUMHBI ¥ €IMHUIIBI UX U3MEPCHHSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHuU3Me,
dorocuHTe3, OWONOTMYECKM AaKTHBHBIC BemecTBa (OENKH, YTIEBOMBI, >KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOMaeMbIe, TOIUIHBO,
PECypCHI.

TexHoMOrus: MHIEBBIE MPOAYKTH, OCHOBBI PAIMOHAJIBHOTO ITHTAHHSI,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKUE TIperaparhbl, MaTepHalbl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KITIACC OBHIASA U HEOPTAHUYECKASA XUMHUSA

TeopeTnueckne 0OCHOBbBI XUMHH

XuMudeckud anemMeHT. AtoMm. Sapo aroma, U30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYECKHEe YPOBHHU, MOJYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeeleHus] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. INEKTPOHHAS KOHPUTYpAIUsi AaTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOAMYECKOTO 3aKoHa U [lepronnueckoil CUCTEMBI
xuMmuueckux asneMeHToB J[. . MenmeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHUS CBOWCTB XUMHUYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX WU CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJIEeHTHAash HEMOJIAPHAsl W MOJIIpHAas, WOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BogopoaHass cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATENBHOCTD.
Crenensb okucneHnus. IoHbl: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO U HEMOJICKYJSIDHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIINYECKON PEIIETKH.

[Tonatue o aucnepcHbix cuctemax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBI.
MaccoBas 1011 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COEIMHECHUM. Homenkmartypa
HEOpPraHWYECKUX BelecTB. [‘eHeTnueckass CBA3b HEOPraHUYECKUX BEIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.



Xumunueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuit B
HEOPraHUYECKOM U OPraHWYECKOM XUMHHM. 3aKOH COXPAaHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuuu. XuMmuyeckoe paBHoOBecue. MaKTOphl, BIUAONME HAa COCTOSHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Ilarense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ci1adbie 35ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAas, HEUTpaIbHAs, IIEJIOUHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIA:
neMoHcTpanus Tabsmn «llepuoandeckas cucrema xumuueckux siaementos JI. U.
MenneneeBay, U3ydeHUE MOJENEH KPUCTAUIMUECKUX PEHIETOK, HAOIIO/ICHHE U
OTHMCaHNe JIEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIM3aTOPa, OMPEACICHUE CPEIbl pACTBOPOB BELIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO WHIWKATOpA, pEaKIMu HOHHOTO O0OMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHue pa3nudHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEeaKIIun.

PacuéTHbie 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUEThl C HCMOJIB30BAHUEM IIOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranunueckasi xumust

Hemeramnel. Ilomoxenune HemetaimioB B llepuommueckon  cucrteme
xumuyeckux asiemeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETaUIoB (Ha mpumepe
KHCIIOpoJia, cephl, hochopa u yrieposaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpEeMHHS) M HUX  COCAWHCHUH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHU ).

[IprMeHeHnEe BaXXHENIIIUX HEMETAIJIOB U UX COCTUHEHHUI.

Mertamisl. Ilonoxenune meramioB B [lepuoanyeckoil cucteMe XMMUUYECKHUX
sanemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHHS AIEKTPOHHBIX 000J0UYEK
atoMoB MeTauioB. O0mue pusmdeckue cBoiicTBa MeTamuioB. CIlaBel METaJIIOB.
DNEKTPOXUMUUYECKUH PsiJl HAMIPSKEHU METAILIIOB.

XUMHUYECKHE CBOMCTBA Ba)KHEWINIMX META/UIOB (HATPHM, Kaduil, KaJIbIWH,
MarHui, aJlOMUHHM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHHUIA.

OO6uue crnocoObl mojydyeHus: MeTauioB. llprMeHeHre mMeTauioB B OBITY U
TE€XHUKE.



DKCIIEPUMEHTANBHBIE METOJbl M3YYCHHUS BEIIECTB W MX MNPEBPALICHUN:
M3YUYEHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00Opa3lOB HEMETAIJIOB, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a/lad, HAOJIOJCHUE M OMNHCAHUE JACMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUAPOKCHUIA AITIOMUHHS C PacTBOpaMH
KHUCJIOT U IIeJIoueid, KaueCTBEHHbIE PEaKIINU Ha KaTUOHBI METAJJIOB).

Pacuérnrle 3agauu.

Pacuéthl Macchl BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET IPUMECH.

XUMHs 4 JKU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPreTUYECKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIUHBI. [loHATHE O HAyYHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss o0 OOMMX HAYYHBIX NOPHUHIUIAX  TPOMBIIIJICHHOTO
MOJTyYEeHUS] BAXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB W MATEPHUAIOB: BAXHEUIIHE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKLIHMOHHBIC MAaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaJIbl ISl JJEKTPOHUKHA, HAHOMATEpHUallbl, OPraHUYECKUE U MHUHEPAIbHbBIC
yIOOpeHUs.

XuMHSL U 3JI0POBbE YEJIOBEKA: IIPAaBWJIA HKCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 0€30MaCHOTO MCIIOJIB30BAHMS IMPENapaToB OBITOBONH XUMHH
B IOBCETHEBHOM KU3HU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBS3€H TPU  HU3YYEHHH OOmEed U
HEOPraHWYeCKOM XMMHUHU B 11 Kiacce oCymIeCTBISETCA YEPE3 MCIOJIb30BAHUE KaK
OOIMX €CTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TOHATUH, SBJISIOIIUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIC TMOHSTHS: HAay4YHBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KiIacCu(UKAIMI, TECPUOJIUYHOCTh, HAOIIOIECHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, SIBIICHHE.

du3nKa: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MUOH,
W30TOI, PaJMOAKTUBHOCTbh, MOJICKYJIA, SJHEPTETUYECKUH YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECCTBA, (PU3MUCCKUE BEITUYMHBI M CAUHUIIBI UX
U3MEPEHHUS, CKOPOCTh.

buonorus: kmetrka, opraHu3M, OJKocucTema, Owuocdepa, Makpo- H©
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OPraHU3ME.

['eorpadus: MuHepasnbl, TOPHBIE MOPOJbI, MOJIE3HbIE UCKOTAeMbI€, TOTUIMBO,

PECYPCHI.



TexHomorus: XumMu4yecKas IMPOMBIIIIJICHHOCTb, MCTAJUIYPIrus, IMPOU3BOIACTBO
CTPOUTCIIbHBIX MAaTCpPHUAJIOB, CEIIbCKOXO03SMCTBEHHOE MMpON3BOACTBO, IHILCBAA
IMPOMBINIJICHHOCTD, q)apMaHeBTI/I‘-ICCKaﬂ IMPOMBIINIJICHHOCTD, IMPpON3BOACTBO
KOCMCTHUUYCCKUX IIpCIapaTroB, INIPOHU3BOACTBO KOHCTPYKHHMOHHBIX MAaTCpPHAIOB,
QJICKTPOHHAA INPOMBIIIIICHHOCTh, HAHOTCXHOJIOI'HH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMuCcs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIUYHOCTHBIM,
METanpeIMETHBIM M MpeaMeTHbIM). HaydHo-MeTroauueckod OCHOBOW IS
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CpPEJHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cOOTBeTCTBMHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOEHHUS MNpeaMera «XHMUsS» Ha YpPOBHE CPEIHEro
o01rero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

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

HAJIMYMe MOTHBAIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 6a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NEeSTENHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, TNMPUCYIIUMH [EJIO0CTHON
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HECHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¢ BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeallaMd POCCHHMCKOIO Tpa’kJaHCKOTO OOIecTBa, MPHUHATHIMH B OOIIECTBE
HOpMamMH W TpaBWIaMU  TOBEJCHHS, CHOCOOCTBYIOUIMMH  IpoIeccam
CaMOITO3HAHMS, CaMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUsS» OTpaKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATEITHLHOCTH
00yJaroUMxcs Mo peaqn3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UHUCJE B
YacTHu:

1) rpaKaaHCKOT0 BOCIIUTAHMS:

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MIPaB M 00A3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAESATEIBHOCTH TMPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHIMIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPHU aHAIN3€ PA3JIMUHbBIX BUJOB YUEOHOU JIEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTEUYECTBEHHON XUMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHUXKEHUS HAYKU €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJICHUHM, KPOMOTIMBBIX  DKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHanau3e mH(OpMalMKU O MEPEOBLIX JOCTHKEHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ’TUYECKOTO MOBECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELIEHHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXHYECKOMY 310POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JIEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHWS TOCTEACTBUN M HENPHSTHS BPEAHBIX MPUBBIYEK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM W  JpYyrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHWU NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIAMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIYAJIBHOW TpaeKTOpUU
oOpazoBanus, Oyaymied mnpodeccuu M peaau3anid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, UHTEPECOB U
notpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCTIUTAHMS:

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

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TTPUPOTHON U COIUATIBHON CPe/Ibl;

OCO3HAaHUS HEOOXOJMMOCTH HCMOJIb30BAHHS JIOCTMIKEHHH XUMHUH IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPUATHBIC KOJIOTHYECKUE
NOCJIEICTBUS MIPEANIPUHUMAEMBIX JEUCTBUI U MIPENOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMU B IO3HABATEIbHONW, KOMMYHHUKATUBHOM W COLMAIbHOM
NPAaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

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

NOHMMAaHUS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHS €€ polu B
dbopMHUpPOBAaHUN PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
IpeAcTaBiIeHUs 00 OKPYKaroUIEM MUPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH M pEIICHHH MPOOJEM COXpaHCHUS
IPUPOHOTO PABHOBECHS;

yoexxaéHHocTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsl  COBPEMEHHOM
UUMBWIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIMpPaBIEHHOCTH WM BAXKHOW pOJU B
CO37aHUHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOIO PAa3BUTHs YEJIOBEUYECTBA — CHIPbEBOW, IHEPIETUUECKOM, MUIIEBOU H
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUMN
YCOEIIHOTO TpyJa M JKOJIOTHUYECKH KOMGPOPTHOM JKU3HHM Ka)XKJOTO 4YJieHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJIy4aeMble 3HaHMS JUJIS aHAJIM3a U OOBSICHEHUS SIBJICHUH OKPYXAOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO HCIOJIb30BaTh XMUMHYECKUE 3HAHUS IS
penieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTH K  HENPEphIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YpOBHE CpeHero o01iero o0pa3oBaHus BKIIOYAIOT !

3HAYMMbIE  JJIA dbopMHpOBaHUS  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHBIE) OOIEHAyUYHbIE TOHSTHS, OTpaKarollne
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHenudUKy METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHUE,
npolecc, CUCTeMa, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETyJISATUBHBIC), o0ecrieunBaIoIINe dbopmupoBaHue G yHKITMOHATBHOU
I'PaMOTHOCTH U COIMAIBLHOM KOMIIETCHIINH 00YyJarOIINuXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUILUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXAKT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIILHBIMH, KOMMYHHKATHUBHBIMH W  PETYISATHUBHBIMHU
JICUCTBUSIMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OpMYIMPOBATh W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpENICNIATh eI JACITEAbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIB30BaTh MPU OCBOCHUM 3HAHWUM MPHUEMBI JIOTUYECKOTO MBIILUICHUAS —
BBIJICTIATh XAPAKTEPHbIC MPU3HAKKA MOHATUM W YCTAaHABJIMBATH MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1711 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABJIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3UM MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCCMaTPUBAEMBIX
SIBICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPEACTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUN
peakIuu — TPU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
IPUMEHSATH Ha3BaHHBIC MOJICJIbHBIC TIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

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

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIEI0BAHUS, UCTIONH30BATh MTOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSI M OCHOBHI NIl () OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHMS M  IMPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOATh 32 XOIOM
nporecca, CaMOCTOATENBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJCIIAHHOHN padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, TPOSBISATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIIEHOMY
MOMCKY METOJIOB pEIICHHS] MPAKTHYECKUX 3aJad, HPUMEHEHUIO pPa3InYHbIX
METOA0B MO3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
NOMyJIApHAsl JUTEpaTypa XUMHUYECKOTO COJIEpkaHUs, CIPaBOYHbIE [OCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATH MH(POPMAIUIO PA3IMYHBIX BUAOB U (hopMm
MpeACTaBICHUS, KpUTHYECKHU OLICHUBATD e JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTD;



dbopMynUpoOBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
orObope wuHpoOpManUU, HEOOXOAUMON JiS BBIIOJTHEHUS y4eOHBIX 3ajad
OIPEEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUHN U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
uHpopMalK (CXEMBbI, FpauKU, JUarpaMMbl, TAOJUIbI, PUCYHKH U IPYTHUE);

UCIIOJI30BaTh HAyYHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
XUMUYECKOW WHOOpMalMel: TPUMEHITh MEXNpeaMeTHbie ((pu3nudeckue u
MaTeMaTHYECKUE) 3HAKK U CUMBOJIBI, POopMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MPeoO0pa3oBhIBaTh 3HAKOBO-CUMBOJIWYECKHE CPEJCTBA
HaTJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OO0CYXJIaeMOM TEMbI B XOJi¢ AUaora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HACH, (OPMYJIHUPOBATH CBOU  MPEJIOKCHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeN pe3yJbTaTOB IMO3HABATEIHLHON EATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOoThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, pean3alluu yueOHOTO MpoeKkTa U (GOPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBEIEHHBIX HCCIIENOBAHUM MyTEM COTJACOBaHUS TMO3UIMI B
X0J1e 00CYXJICHUS 1 0OMEHAa MHCHUSIMU.

OBiajieHue YHUBEPCATbHBIMHU PeryJasTHBHBIMU JeHCTBUSMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
NeSTENbHOCTh, Ompenesss €€ Iead W 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  alTOPUTM JEUCTBUMA TIpH
BBITIOTHEHUW YYE€OHBIX H MCCIENOBAaTEIbCKUX 3ajJad, BHIOMpaTh Haumbosee
b eKTUBHBIN Ccroco0 MX pemeHus ¢ y4€TOM TOJYyYeHHUS HOBBIX 3HAHHH O
BEIIECTBAX M XUMUYECKHUX PEAKITUSIX;

OCYLIECTBIIITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalu3a
U CAMOOIIEHKH.

NPEAMETHBIE PE3YJIBTATBI 10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XUMHUSA»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUU B TO3HAHWUM SIBIICHUM
npupoasl, B (DOPMHUPOBAHUM MBIIUICHUS W KYJIbTYpPbl JMYHOCTH, €€
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYECKUX 3a7a4



U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIMne TOHATUS (XUMUYECKUN DJIEMEHT, aToM, »JJEKTPOHHAas
000J104YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, XUMHUYECKASI
CBSI3b, CTPYKTypHasi ¢opmyiia (pa3BEpHyTass U COKpaIllEHHAs), MOJb, MOJISIpHAs
Macca, MOJSIPHBI OO0BEM, YIIEpOAHBIM cKeneT, (YHKIMOHAJIbHAs TpYIINa,
paauKall, u30Mepusi, U30MEPHI, TOMOJOTUUECKUN Psii, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHCJIOPOJI M a30TCOAEPIKAIINE COCAUHEHHS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHMs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE IMOHMMAaHUS TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUH, (DAKTOJIOTMYECKUE CBEICHHUS O CBOWMCTBAX, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJIB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOU JeSATEIILHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHATHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS IPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPaBHEHMH XWMHUYECKUX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB ISl MIUTIOCTPALIUM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh W3YUYEHHBIX
OpraHWYECKUX BEHIECTB MO HMX COCTaBY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpymie COeNMHEHU (yriIeBOMOPOJbI, KHCIOPOJ U a30TCOJEpIKAIlne
COEIMHEHUSA, BBICOKOMOJICKYJIIPHBIE COEIWHEHHMs), J1aBaTh UM Ha3BaHHS IIO
cuctematnueckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
HA3BaHUSA OTJEJbHBIX OPraHUYECKUX BEUIECTB (ITUJICH, MPOMMUIICH, AalleTHJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOopMalbIerua, aneTaibJerul, MypaBbUHAS
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, IIH0K034,
bpyKTO3a, Kpaxmal, IeJIT0a03a, TIUIWH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJJMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytiepoBa 1151 00bICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;



chOpMUPOBAaHHOCTh ~ yYMEHHUH  XapakTepHu3OBaTb  COCTaB, CTPOCHHUE,
duznueckre W XUMHUYCCKHE CBOMCTBA TUMUYHBIX TIPEICTABUTEICH pa3IMUHBIX
KJIACCOB OPTraHWYECKUX BEHIeCTB (METaH, 3TaH, JTWICH, MPOMWJICH, aleTHIICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30J, METaHOJ, JTAHOJ, STUJICHIJIIUKOJb,
TIUIEPUH, (EHOJ, aleTalbJeTu]l, MypaBbHHAsS M YKCYCHasl KHCIOTHI, TIJIFOKO3a,
KpaxMmal, [eJITI0I03a, aMHHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YPaBHEHUSMU COOTBETCTBYIONIUX XHUMHYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKH YTJIEBOJAOPOHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX TNEpepaboTKU W
PAKTUYECKOE MIPUMEHECHHE MPOTYKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCIICHHS 110 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYeCTBAa MCXOJHOTO BEIIECTBA WM IMPOIYKTa
peaknuu IO M3BECTHBIM Macce, 00BbEMY, KOJHMYECTBY OJHOTO W3 HCXOIHBIX
BEIICCTB WM MPOJTYKTOB PEAKIIHH );

c(OpPMHPOBAHHOCTh YMCHHMH BIIQJIETh CUCTEMOW 3HAHMH 00 OCHOBHBIX
METOJ1aX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJI0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIECITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJI1 TMPUHATHS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
oCcyJIol W Ja0opaTopHBIM 00OpYyJOBaHHEM, a TakKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUAMH IO BBIOJHEHUIO JIA0OPAaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBHIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTaHUYECKUX BEIIECTB IPU HArPEBAHUHU, TTOTYICHHE
STWJICHA W W3yYCHHE €ro CBOWMCTB, KA4YECTBEHHBIC PEAKIIUU OPraHUYECKUX
BEIIIECTB, JICHATypalus OETKOB NpPH HarpeBaHWH, IIBETHBIC PEaKlUUd OCIKOB) B
COOTBETCTBMHM C TIpaBUJIAMU TEXHUKHA OE€30MacHOCTH TpU OOpamlieHuu ¢
BEIIECTBAMU U JIA0OPATOPHBIM O0OPYIOBAaHHEM, TMPEACTABISATH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucCH YPaBHEHHH COOTBETCTBYIOIINX
peaknuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAITU3UPOBATH XUMHUYECKYIO
uHOpPMAITNIO, TOJy4aeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHdopmanuu, IHTEpHET U Apyrux);

chOpMHPOBAHHOCT, ~ YMEHHWA  COONIONATh  TIpaBWJIa  JKOJOTHUYECKH
IeJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYIOBOM MEATETRHOCTH B IIEISAX
COXpaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOLIEH MNPUPOAHON Cpelbl, OCO3HABAThH



OINIACHOCTHb BO3JCUCTBUS HAa YKUBBIC OPraHU3MBl OIPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMAs cMmbici Tokazatens [IJIK, moscHsaT, Ha mpumepax crocoObl
YMEHBIICHUSI Y NPEOOTBPALCHUS HUX BPEAHOIO BO3JIECHCTBUS HA OPraHU3M
YeJI0BeKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
OPUMEHATh 3HaHHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYAIOIIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.

11 KIIACC

[IpenmerHbie pe3ynbTaThl OCBOCGHMS Kypca «OOmas W HeopraHudecKas
XUMUSI» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUUYECKOM  COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XUMHUM B TO3HAHUU SIBIICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS UM KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U IPHUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE MMOHATUS (XUMUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTECIEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAs, BOJOPOHAS ), KpUCTALIMUECKAs pEelIETKa,
TANBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOM pPEaKIMh, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU
pU XUMHUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XHMUH,
MHPOBO33PCHUYECKNE 3HAHUS, JISKAIIHUE B OCHOBE MOHUMAHUSA MPUYMHHOCTH H
CUCTEMHOCTH XHMHUYCCKHX SIBICHHUH, (DAKTOIOTHYSCKUE CBEJCHHUS O CBOWCTBAX,
COCTaBe, MOJYYECHUH U OE30MMaCHOM HCIOJb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTHYECKOU JACATEIHBHOCTH YETIOBEKA;

c(hOopMHUPOBAHHOCTh YMEHHMM BBISBIISITH XapaKTEpPHBIE NPU3HAKU TTOHATHH,
YCTAHABJIMBATh UX B3aWUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
ONHACAaHUM HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XUMUUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss (OpMysn BEIIECTB U  ypaBHEHUNW  XUMHUYECKHX  pPEakIHii,



cucremarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI TIa3, YIJIEKUCIBIA Ta3, aMMHUaK, ramiéHas
W3BECTh, HETAIIEHASI U3BECTh, MTUTHEBAS CO/IA, MUPUT U JAPYTHE);

c(hOpMUPOBAHHOCTb YMEHUM ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHUSIX PA3JIUYHOTO COCTaBa, BUJ XUMUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAsI, METAJUTUYECKasi, BOJOPOHAsI) B COCAMHEHUSAX, THII
KPUCTAJUTMYECKOM PEMIETKM KOHKPETHOr'O BellecTBa (aTOMHasi, MOJICKYJIsIpHas,
WOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUI;

c(hOopMUPOBAHHOCTH YMEHU U yCTaHaBIIMBAaTh MIPUHAJJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K OINpeaeaEHHOMY KJacCy/Tpyrme
COeIMHEHUH (MPOCTHIE BEIIECTBA — METaJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIC TUIPOKCHUJIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PaCKpPbIBATh CMBICI TIEPUOIUUECKOTO 3akoHa /I.
N. MenneneeBa 1 IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO () YHKIIUH;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cuCTEMBI
xumudeckux snementoB J[. M. MeHnmeneeBa, HCHoib3ys MOHATHSA «S-, p-, O-
AIEKTPOHHBIE opouTaN, «QHEPreTUYECKUe YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIUHEHHUI
o nepuojam u rpymnmnam llepuoandyeckon cucteMbl XUMHYECKUX 3JieMeHTOB /1. 1.
Menpeneena;

c(hOpMHPOBAaHHOCT,  YMEHUW  XapakTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PAa3IUYHBIX  KIACCOB,
MNOATBEPK/IATh CYIIECTBOBAHME T'€HETUYECKON CBSI3U MEXKAY HEOPraHMYeCKUMH
BEILECTBAMU C ITOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHYECKHE PEAKIUU II0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyrolINX BEIIECTB, TEIIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTEIICHEH OKHUCIICHHS 3JIEMEHTOB, OOPAaTHMOCTH
peaKiny, y4acTHIO KaTaln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABIIATH YPaBHEHUS PEAKIUN Ppa3IUIHBIX
TUTIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPAaBHEHUS PEaKlnii HOHHOTO OOMEHA, YIUTHIBAS
YCIJIOBUSI, TPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOLINE
KAueCTBEHHBIM COCTAaB PA3JIMYHBIX HEOPTraHUYECKUX BEUIECTB, paclo3HABATh
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTb YMEHHH  pPACKpPhIBAaThb CYHIHOCTh  OKHCJIMTEIHHO-
BOCCTAHOBHUTEIIBHBIX PEAKIUNA MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OaniaHca
3TUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI X UMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3aeicTBus (nmpunnun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalIMe B OCHOBE IMPOMBIINUIEHHOTO TOJYYEHUSI CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUNM 00 OONIMX HAYYHBIX MNPUHIUIAX U
AKOJIOTUYECKUX TPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSITUSL «MaccoBasi J0Jig BEIIECTBA B PAacTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MAacChl BEIleCTBa WM 00bEMa Ta30B MO U3BECTHOMY
KOJMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKkTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

c(hOopMHUPOBAHHOCTh YMEHUN COOIOAATh MTpaBUJia TIOJIH30BAHMUS XUMHUUYECKOM
oCcyJIol W JabopaTopHBIM 00OpYyJOBaHHEM, a TakKe MpaBuia OOpalieHus C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIIUSIMHU TIO BBITOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATh M BBITIONHATH XHUMHUYECKUU
AKCIIEPUMEHT (pa3yio’KeHHE MEPOKCHAa BOAOPOJa B MPUCYTCTBUM KaTaauzaTopa,
ONPEJNICJICHUE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIBID YHUBEPCAIBHOTO
WHIUKATOpa, BIMSHUE PAa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIHH,
peakIuu MOHHOTO OOMEHa, KaueCTBEHHBbIE PeaklMM Ha Cyiabdar-, KapOoHAT- H
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHUs, PELICHHE DKCIEPUMEHTAIbHBIX 3aJad I10
TeMaMm «Mertamie» u «Hemeramibl») B COOTBETCTBUM C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIlleHuH C BEIIECTBAMU M JTaOOPATOPHBIM 00OPYIOBAHHEM,
NPENICTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucH
YPaBHEHHI COOTBETCTBYIOIIUX PEAKIMid U (OpPMyIHpPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAITU3UPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TIONYYaeMYyH U3 pa3HBIX KMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHHKaUuu, MHTEpHET U Apyrux);

c(hOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOAaTh  IpaBUiia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B ObITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmbeicnt mokazarenss [IJIK, TMOSCHATR Ha TpUMEpax CHOCOObI YMEHBIICHHUS W
MPEIOTBPAIICHHS X BPEIHOTO BO3JACHCTBUS HA OPTaHU3M YETIOBEKA;

JUIsl 0OOYYarOIMUXCs ¢ OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 370POBBSI: YMCHHE
NPUMCHATh 3HAHUSA 00 OCHOBHBIX JIOCTYIHBIX METOJaX ITIO3HAHHS BEIICCTB H
XUMHUYECKUX SIBIICHUH;

Ui CIIEMIBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0 0
M. bytnepoBa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2 0 0
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 0 1
' aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 0 0
54 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 3 1 0
' ux nepepaboTka
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 3 0 0
Anbnerunsl. KapOoHOBBIE KUCITOTHI.
3.2 ACTIARE: D 7 0 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1 0




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepuorueckasi cucTeMa XUMUYECKAX 3 0 0
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Mertambl 6 0
2.2 Hemeranms 9 1
53 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5 0 0
BEIIECTB
Utoro mno pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4 0 0
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1 0 0
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaenuit A. M. byrieposa, eé 1 0 0
OCHOBHBI€ MOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 oprannueckux BemiectB. HomeHnkinatypa 1 0 0
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaBuI/I CTpOEHHUE, 1 0 0
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1 0 0
MIPE/ICTaBUTENIH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 0 0
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1 0 0
MPEJICTaBUTENN AIKEHOB
3 [Ipaktuyeckas padora Ne 1. «ITomyuenue 1 0 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1 0 0

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLIL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakuuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MpUHAIEKANTUX K Pa3IMYHbIM KilaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KoutponsHas pabota no paszaeny
«YTIIeBOJIOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIIUPTHI: ATUICHTITUKOJIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
U XUMHYECKUE CBOMCTBA, TPUMEHEHNE

20 Anbrerunsl: GopMaibaerua u
aneTanpaeru. AeToOH

21 OnHOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBafl n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, NX MOIOIIIee JIeHCTBIE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upos

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxneiimme npeacTaBuTeN: TIIOK03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJIUMEPBI
KoHTposbHas paboTta 1o paszaeny

29 «KucmopoacoieprkaIiyue opraHuIecKue
COEIMHEHUS

30 AMUHBI: METUJIAMHMH U aHHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Omosiornueckoe 3HaueHue. Ilentuap

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIE TTOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIE METOJIBI CHHTE3a




[InmacTmaccel, KaydyKkd, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BHbBI; MCXaHU3MBbI O6pa3OBaHI/I$I
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKHUX coeqUHEHNN. ['eneTnueckas
CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMUHBIX
KJIaCCOB




Knaccugukamms XuMHUECKUX peakuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

[IpakTnueckas padora Ne 1. «Bausiaue
pa3IMYHbIX (PaKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIUN»

10

DneKTpoauTHIecKas qucconuanus. [lonsrue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OpraHMYECKUX U HEOPTraHMYECKUX BEIIECTB

11

OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacIuiaBoB U PacTBOPOB coJiei

12

KountponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

13

Mertaisl, ux nojoxenue B [leproauueckoit
cHCTEeMe XMMHUYECKUX 3eMeHToB J1. 1.
MeHieneeBa 1 0COOCHHOCTH CTPOCHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

14

CrnnaBel MeTaUIOB. DJIEKTPOXUMUYECKUH P
HaNpsHKEHUH METauIoB

15

XHMHUYECKHE CBONCTBA BaXKHEHIIIMX
METAJUIOB (HATpUM, Kalui, KaablUUi, MarHui,




IIOMHUHMI) U UX COEITMHEHUI

16

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CcoeqUHEHNN

17

XuMHYecKre CBOMCTBA IIMHKA, JKeje3a U UX
CcoeqUHEHNN

18

BanieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
Crenenn okucieHus. BeriecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHS

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HemeTtamnel, MX I0OJI0KEHHE B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HeMeTauIoB (Ha puMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'€HOB, CEPhI M X
COEIUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEIMHEHUN

24

XHUMHUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHHUN

26

O00011IeHNE U cUCTEMATU3ALMS 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Hemeramasr"»

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHudecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTepHBIE HEOPTAHUIECCKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







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

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKinoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»
* Xumus, 11 xnacce/ T'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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