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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro o0lero ooOpa3oBaHUs
pa3paborana Ha ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBPHONW MPOTPAMMBl CPEHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbiXx B  DeaepalibHOM  TOCYIapCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konmenmuu npenogaBaHusi y4aeOHOTO
npeaMera «XuMUs» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepauuu,
peann3yronmMx OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX TOJIOKEHHM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsxenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOrpamMmbl MO XUMHUHU, K OMPEACIICHUIO
oO1elt ctparerun oOydeHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
ydaeOHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHIentyanbHbie nosoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
cCollepKaHUs, PE3yJbTaTOB OOydYeHHWS M TPEOOBAaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE o0Opa3oBanue, MoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTH. OHO CIYXUT 3aBepLIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YeJIOBEeKa, a TAK)Ke HKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. PeanmsyeTcss xuMudeckoe oOpa3oBaHUE OOYyYaroOlIUXCsl Ha
YpPOBHE CpeIHEro 00111ero 00pa3oBaHus CpeACTBAMH yUeOHOTO MpeAMETa « XUMUS»,
CoJiepKaHUE U TOCTPOEHUE KOTOPOIO OMNpEeNesieHbl B MPOrpaMMe MO XUMHUHU C
y4€ToM crenu(puKd HAayKH XUMHUHU, €€ 3HAuCHHWS B TMO3HAHUM TPUPOJLI U B
MaTepUaNTbHON KU3HMU OOIIECTBa, a TAKXKe C YU4ETOM OOMIMX Ieeil ¥ MPUHIIUATIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbl CpPEIHEro  OOIIero
obpazoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTepHUAIbHOM KYJBTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (G OPMHUPOBAHNUE PAITMOHAIIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MHpE Kak O €JIMHCTBE
OPUPOABLI M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOT'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEHUCTBYs C APYITMMHU €CTECTBEHHBIMM HayKaMU, XMMUs CTajla
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HA pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSIMUA W NPUHIMIIAMH CPEAHETO OOIIETo
obOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUW W3 OONICH XUMUH) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMHus» cpOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHUI0O Y4YeOHOro wmarepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpElENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IPEICTaBICHU O CTpOeHUH BelecTB. CBeieHns 00 U3ydyaeMbIX B Kypce BelllecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIONKHBIX OMOJOTMYECKH AKTHUBHBIX
coenquHeHud. B Kypce  opraHMyeckod — XMMHM ~— MOJIYYalOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUECKOU PEAKIIUH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh HMCTOPUYECKOe H3MEHeHHe (QYHKIUH STOro 3aKkoHa — OT
o0o01aromIeit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX IPOTEeKaHus AonoaHseTcs B Kypcax 10 u 11 kitaccoB aneMenTaMu
CoJiepKaHusl, UMCIOIUMH KYJIBTYPOJOTHUECKUI W TPHUKIAAHOW XapakTep. OTu
3HaHUS CMOCOOCTBYIOT NMOHHUMAHHUIO B3aWMOCBS3U XHMHH C JPYTUMU HayKaMH,
PACKPBIBAKOT €€ POJIb B IO3HABATEIILHON U IPAKTUYECKOM JIEITEIIBHOCTH YETIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHSI K IIPOLIECCY TBOPUECTBA B 00JACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHU XUMUU, TTIOMOTAI0T BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMPOOJIEMax, CBS3aHHBIX C XUMHUCH,
KPUTUYECKUA OCMBICITMBATH MHPOPMAIIUIO U IPUMEHSTH €€ JJIsl TOTIOJTHEHUS 3HAHUM,
pelIeHUs] HHTEJUICKTYyaIbHBIX U AKCTIEPUMEHTANIbHBIX UCCIIEA0BaTEIbCKUX 3a1a4. B
LEJIOM COJEpKaHUE Y4eOHOro mnpeaMera «XUMHUS» AAHHOTO YPOBHS H3y4YEHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHNE y OOYUAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHusl (PUIocOPCKUX WACH, TaKMX Kak: MaTepHaAbHOE €IMHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, TO3HABAEMOCTh MMPUPOTHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U PpCEIICHUS TPOTHBOPEYMI MEXIy HOBBIMH (DaKTaMH U TEOPETUUCCKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU DKOJIOTHUYECKUX MPoOseM, a
TakKe MpoOJeM COepeKeHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIOB.

B nmnnane pemeHus 3agad  BOCIMTAHMS, Pa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbI K ONpPEeTIECHUI0
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHUE
YHUBEPCAIBHBIX YUCOHBIX ACHCTBUMN, UMEIOMUX 0a30BO€ 3HAUCHHE JIJISI PA3TMIHBIX
BUJIOB [ICATEJIBHOCTH: pEIICHUS Npo0jeM, IOMCKa, aHajiu3a M 00pabdOTKU
nHpopMaru, HEOOXOJAMMBIX JUIsI TNPUOOPETEHHS OIbITa MPAKTUYECKOU U
WCCJIEIOBATENILCKON JIESITEIbHOCTH, 3aHUMAIONIEH BaXXKHOE€ MECTO B IO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHusl, MPU ONPEAeIICHUN
COJIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4yeHUs IMpeAMeTa HalpaBlieHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAAMIIMOHHO Tpu3HaéTcsa (hopMupoBaHHE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphbl. C
METOJMYECKOW TOYKHU 3PEHUsI TAaKOM MOAXOJ K OINpPEACNICHUIO Ielied H3ydeHUs
IpeMEeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IIEISIMH U3YYCHHS MpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHWHA KaKk BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC MOHATHUS, (PYyHIAMEHTAIBHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOGHHWE M TMOHUMAHHWE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMUSI
BEIIECTB M XUMHUUECKHUX PEAKIINi, HEOOXOIMMBIX JIJIsI MPUOOPETEHUS YMEHUN
OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBICHUHN, MMEIOIINX
MECTO B MIPUPOJIC, B IPAKTHUECKON 1 MOBCEAHEBHON KHU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
6e30macHOro OOpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YeHUs
npeaMeTa B MporpaMMe Mo XUMHUHM YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero oopazoBaHus. CeromHs B
MPETOoIaBaHIH XUMUHU B OOJIBIIIEH CTETICHN OTAAETCS MPEMOYTCHUE MPAKTHIECKON
KOMIIOHEHTE COJep)KaHusi OOydYeHHUs, OPHUCHTUPOBAHHOW Ha TMOATOTOBKY
BBIITYCKHUKA O00Ie00pa30oBaTeIbHOM OpTraHU3allvK, BJIAACIONIEr0 HE HabopoM
3HaHWW, a (YHKIIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMH W YMEHHUSIMHU
AKTUBHOTO TMOJYyYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHON KU3HU JIJISL PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBsi31 ¢ 5TUM NpH M3y4eHUH TIpeaMeTa « XUMUSD TOMUHUPYIOIIee 3HaUCHUE
pUOOPETAIOT TaKUE MU U 3a/1a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAYCHWE [JISi PA3IUYHBIX BHJIOB
JEeATEIIbHOCTH: pellleHus MpooJieM, Morcka, aHaim3a U 00paboTku uHOOpMaINH,
HEOOXOUMBIX JJIsI MPUOOPETEHUS OIBITA ISATETHHOCTH, KOTOPasi 3aHUMaeT BaXKHOE
MECTO B TO3HAHWU XUMHUH, a TakKe ISl OICHKU C TMO3HMIHUNA 3KOJIOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB K XUMHYECKUX MPOIECCOB Ha OPTaHU3M
YEJIOBEKa U PUPOTHYIO CPENy;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHanu3a yuyeOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAITIH XUMHUYIECKOTO COJICP)KAHUS;

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00AIbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, OTIOHEHUS SHEPIeTUYECKIX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCTIOJIB30BaHUSI TOJNYYCHHBIX 3HAHWUW Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueOnom mmaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOHN obnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oo1Iero oopasoBaHus, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Henelnto), B 11 kiacce — 34 gaca (1 yac B Heneoio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr oprannueckoll XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€opus CTPOEHUS] OPraHUuYECKHUX
coeaunenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHHS. CTpyKTYpHBIE (hOPMYJIIBI
OpPraHMYECKHUX BelIeCTB. [ omosyorus, wu30oMepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEIMHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BELIECTB W MX MPEBPAILCHHIA:
03HaKOMJIEHHE C 00pa3aMu OpraHUYECKUX BEIIECTB U MaTepHalaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOIOICHUE W OIMCAHUE
JEMOHCTPAlMOHHBIX ONBITOB MO NPEBPALICHUIO OPraHUYECKUX BELIECTB MPH
HarpeBaHuM (IU1aBjieHUe, OOyIJIMBAaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psga. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— TMPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, THIpATALINH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHEe. Tonyon:
cocmae, cmpoeHue,  uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), noyueHue u npumenerue. TOKCUIHOCTb apEHOB.



['eneTnueckas CBsI3b MEXIY YIJIEBOAOPOJAAMH, MPHHAICKAIIMMHU K Pa3IudHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HEeTH:
IEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTaquTH4ecKuil), nuposu3. I[IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJAbl HM3Y4YEHHMS BEIIECTB M HX IPEBpALICHUI:
03HAaKOMJIEHHE C 00pa3liaMHy IJIacTMACC, Kay4yKOB U pe3uHbl, Koulekuuu «HepTb»
U «YToJIb», MOJAEIUPOBAHUE MOJIEKYJ YIJTIEBOJOPOIOB M IaJOr€HONPOU3BOIHBIX,
POBEJCHUE MPAKTUYECKOW PabOThI: MOMyUYEHUE ITUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

Bbluncienuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

Kucnopoacoaepxaiue opranuieckue cCoeJUHEHUS

[IpenenpHble OOHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue M XHMUYECKME CBOMCTBA (PEAaKIUMM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpPEHHE), HpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAaMHU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoOroaroMHple  CHUPTHL. OJTWUJEHIVIMKOAb M  I[JIMIEPHUH: CTPOCHHUE,
¢uznueckue W XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAasl PEaklMsi Ha MHOTOaTOMHbIe crupThl). [leficTBue Ha
opraHusM 4esoBeka. [ Ipumenenue rimuepusa U 3THIICHTIIAKOJIA.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKHE U XHUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U xkemouwvl.  DopMampIeruj, aneTAIbICTHA:  CTPOCHHE,
(¢u3znyecKkue U XMMUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MTpeieabHbIe KApOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAas
KHUCTIOTBI: CTpOEHUE, (PU3uvecKkre 1 XUMUYECKUEe CBOWCTBA (CBOMCTBA, O0IIME AJIs
KJ1acca KMCIIOT, peaklysl dTepuduKalum), noiaydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK IMPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYrineBoabl:  cocTaB, KilacCU(pUKanus  YrJIeBOJOB  (MOHO-, JU- H
nosmcaxapuibl). [Jroko3a — mpocTelmii MOHOCaxapul: 0COOEHHOCTU CTPOCHUS




MOJIEKYJIbI, (PU3UIECKUE U XUMUIECKHAE CBOMCTBA (B3aMMOICHCTBUE C TUIPOKCHIOM
meu(1l), okucienne aMmmMuadHbIM pacTBOpoM okcuga cepedpa(l), BocctanoBiieHue,
Opo’keHHue TII0KO3bl), HAX0XKICHNUE B IPUPO/JIE, TPUMEHEHHE, OMOJIOTHYEeCKas POJib.
dotocunTe3. OpyKTO3a KaK U30MEP TITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
netono3bl.  dusznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (TUApPOIIU3,
KAaueCTBEHHAs PEAKIUs C HOJIOM).

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
pOBE/ICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEUCTBUE TJIMIIEPUHA C
rugpokcuoM meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) u ruapokcumom wmemau(ll), B3aummonmercTBHE Kpaxmanga C HOJOM),
MPOBEJICHUE MPAKTUUECKONU pabOThI: CBOMCTBA PACTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcozeprkalue OpraHu4eckue COeIMHEeHMUS.

AMMHOKHCIIOTHI Kak aM()oTepHbIe OpraHndeckue coequHeHus. usnyueckne u
XMMHUYECKUE CBOMCTBAa AMUHOKHUCIOT (Ha MpUMeEpe TiulKHA). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKITNu Ha OCIKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
HaOJIOZICHUE U OMHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: J€HATypalus OCJKOB MpU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJMUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSIST MOJIEKYIsIpHas
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpHU3AIUs U MOJUKOHIECHCAIIUS.

DKCIepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJTHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXpeaMEeTHBIX CBsI3el MPU U3YYEHUH OPTaHUYECKON XUMUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-



HAYYHBIX TOHSTHUM, TaK W MOHITHH, SBISIOMIUXCS CHUCTEMHBIMH ISl OTIENIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUYHOCTh, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszmka: wmatepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
HHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHHE
BEIIeCTBa, (PU3MYECKUE BETUYUHBI U SIUHUIIB UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenaparThbl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJTACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 31eMeHT. AToM. Sapo aroma, H30TOMNbBI. DJIEKTPOHHAs
00010YKa. DHEPreTUUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHus: JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOHPUTYpallrs aTOMOB.

[lepnonnuecknit 3aKoH u llepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHa M Ileproanyeckoil CUCTEMBI
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJIsipHas M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHUu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLeNnTopHbli). BomopoaHas cBA3b. BalleHTHOCTh. ONEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI 1 AHUOHBI.

BemectBa  MOJEKYJIIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[IonsTne o mucnepcHbIX cucTtemax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkiatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTHyecKass CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckass — peaknus. Krmaccuukamuss XUMHUYECKHX — pEaKIuid B
HEOPraHUYECKOM M OPraHUYeCKOl XMMHUHU. 3aKOH COXPAHEHHsSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHHS YJHEPTUH PU XUMHYECKUX PEAKLIMAX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3inudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [latense.

Dnextponutryeckas nucconuanus. CuiabHbIC U cliadbie d5eKTponnThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTPaAJIbHAS, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HX MPEBpAICHUN:
neMoHcTpanus Tabymn «llepuoanueckas cucremMa xumudeckux sneMeHToB JI. U.
MenpeneeBa», U3ydeHHE MOJENEH KPUCTAIUYECKHX PEIIETOK, HAOIIOAeHHE U
ONHMCaHUE JEMOHCTPALIMOHHBIX U JaOOPaTOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONPEIEICHUE CPEALl PACTBOPOB BELIECTB
C TTIOMOIIIbIO YHUBEPCAIBHOTO MHINKATOPA, PEAKIIMK HOHHOTO 00OMEHa), TPOBEICHUE
IpaKTHUECKON padoThl «BiusHue pa3nudHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérurle 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHIATHUS «MACCOBast 1O
BEILIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel. Ilonoxenue HemetraiuioB B Ilepuomnmueckor — cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yriieponaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COEAUHEHUM  (OKCHIIOB,
KHUCJIOPOJACOJIEPKAIUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramisl. [lonoxenue meramnoB B llepuoguueckoi cucremMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mine gusnueckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DONEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIOB.



XHUMUYECKUE CBOMCTBA Ba)KHEWIIUX METAJUIOB (HATPUM, KaJlWil, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OOmue cnocoObl moiydyeHus: MeTawioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», O0pa3lloB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTAIBLHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCH]IA ATIOMUHHUS C PACTBOpAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE pEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 00€CIEUEHUM HKOJOTHYECKOM, IHEPTeTUUYECKON U MUIIEBOMN
0€30MacHOCTH, pPa3BUTHUM MeAUUMHBL. [lOHSATHME O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJyYECHUs BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEMIECTB M MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMHUU B
MMOBCEITHEBHOMN KU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanmzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYCHUH OOImeHd W
HEOPraHUYECKOM XMMHM B 11 Kitlacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKAKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

duznka: MaTepusi, IHEPTHs, MAcca, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHUE BEIEeCTBA, (PU3NYECKHE BETUUYMHBI U €IMHHIIBI MX
WU3MEPEHUSI, CKOPOCTb.



buonorusi: knetka, opraHm3M, 2JKOcuUCTeMa, Oumocdepa, MaKpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTIAeMbIE, TOILTUBO,
peCypChl.

TexHoJOorHs: XUMUYECKasi MPOMBINUICHHOCTh, METAJUTYPIHsl, MPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepUAJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, ITHINEBAS
IPOMBIIIJICHHOCTh,  (papMalleBTHYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIpernapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHAJIOB,
AJIEKTPOHHAS TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA [TPOI'PAMMBI 110 XUMHNHN HA BA3OBOM YPOBHE CPEJJHEI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHMUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIMMHUCS MPOrpaMM CPEAHEro OOIIEro
o0pa3oBaHus (JTUYHOCTHBIM, METANpPEJAMETHBIM M MpeaMETHbIM). HaydHo-MeToauueckoil OCHOBOM Juisi pa3paboTKu
MJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOTPaMM CPEIHEro oOIero oOpa3oBaHUs SBISIETCS CUCTEMHO-AESTEIbHOCTHBIN
MOIXO0/I.

B cootBeTcTBHH C CUCTEMHO-AEATENBHOCTHBIM MOJIXOA0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS PEAMETA
«XuUMHUs» Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHus BhIACICHBI CICIYIONINE COCTABIISIIONINE:

OCO3HaHHE OOYYAIOIIMMHUCI POCCHUMCKONW TpaKJaHCKOWM HWIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BHUTHIO,
CaMOCTOSITEIIBHOCTH Y CAMOONPEAEIIEHHUIO;

HaJIMYME MOTHUBAIMH K O0YYCHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOKIECHNUN JIMYHOCTH HA OCHOBE KJTFOUEBBIX IIEHHOCTEH M UCTOPHYECKUX
Tpaauiuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEU JEATEIBHOCTU IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMH, IPUCYIIIMMHU [IETTIOCTHONU CUCTEME XMMUYECKOTO 00pa30BaHusl;

HaJIMYHE MPABOCO3HAHUS SKOJOTUIECKON KYJIbTYPBI U CIIOCOOHOCTH CTAaBUTH 1IETN M CTPOUTH )KMU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUsS» JOCTHTAIOTCA B €IUHCTBE Y4eOHOW W BOCIIUTATEIILHOU
JESITEILHOCTH B COOTBETCTBMU C T'YMAHHCTUUYECKHMH, COLMUOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU H
uaeaJaMu POCCHUUCKOTO TpakJAaHCKOro oOIlecTBa, NPUHSATHIMA B OOIECTBE HOpMaMU M MpaBUJIaMHU IOBEICHMUS,
CIOCOOCTBYIOIIIMMH TTPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M HDABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYAIOIIUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OCBOSHUS MpeaMeTa «XUMUSD» OTPakKaroT cOPMHUPOBAHHOCTh OTBITA MMO3HABATEIIHHOU H
MPAKTUYECKOHN JEATETLHOCTA 00YUYarOIIUXCS IO peayIu3alluy MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

0CO3HAHUS 00YJAIONTMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U IMPABOIIOPSIIKY;



MPEJCTABIICHUS O COLIMATBHBIX HOpMaX U MPaBUIaX MEAKIMYHOCTHBIX OTHOLIEHUHN B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TMPHU CO3MaHWHM yYE€OHBIX MPOCKTOB, PEIICHUHM YUEOHBIX H
MO3HABATENbHBIX 3a/1a4, BHIOJIHEHUU XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHKUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYTUX MPU aHAIU3€ Pa3TUUHbIX
BUJIOB y4€OHOMU J1€ITeNbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMSL:

EHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEANI0 OTEYECTBEHHON XUMUMU;

YBaXXEHUSI K MPOLECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUs XUMHUHU, OCO3HAHUS TOTO, YTO
JOCTHKEHUSI HAYKU €CTh pe3yJIbTaT ITUTEIbHBIX HAOMIOIEHUH, KPOTIOTIMBBIX HKCIIEPUMEHTATbHBIX TOUCKOB, TOCTOSIHHOTO
TPYyZa YYEHBIX U MPAKTUKOB;

WHTEpeCa W TIO3HABATEIBHBIX MOTHBOB B TOJYYCHUH U TIOCIHEAYIOIIEM aHaiu3e HHPOPMAIHMH O TEPEIOBBIX
JOCTHXKEHUAX COBPEMEHHOM OTEYECTBEHHOW XHMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CITOCOOHOCTH OIICHUBATh CHUTYAIlWH, CBSI3aHHBIE C XUMUYECKUMH SIBIICHUSMH, ¥ TTPUHUMAThL OCO3HAHHBIC PEIICHMUSI,
OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEAECHUE U MOCTYIKU CBOUX TOBAPUILIEH C MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHHE MOCIIEICTBUN ATUX MOCTYIIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHUA IIEHHOCTEH 310pOBOTO U 0€30MacHOro 00pasa >KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

coOmro/ieHus MpaBuil 0€30MacHOro0 OOpallleHHUs C BEIIECTBAMH B OBITY, MOBCEIHEBHOM >XM3HU U B TPYIAOBOU
NEATEIIbHOCTH;

NOHUMAaHUsl I[IEHHOCTU TMpPaBWJl HHJIWBHUIYAJIbHOTO U KOJUIEKTUBHOTO O€30MAaCHOr0 MOBEICHHUS B CHUTYalUsX,
YIPOKAIOWIMNX 30POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS TIOCIICICTBUN U HEMPUSTHUS BPEAHBIX PUBBIUEK (YIOTPEOICHHS JIKOTOJISI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:



KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEILCKON NIEATEILHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOU U IPYTUX BUAAX JIESITEIHHOCTH;

YCTAHOBKM Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTHUUYECKUX 3aJlay COIMAIbHOM HAIMPABICHHOCTH (B paMKax CBOEIO
KJ1acca, IIKOJIbI);

WHTEpeca K MPaKTHUYECKOMY H3Y4YEHUIO TpodeccHuil pa3IMyHOro poja, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HaHUI M0 XUMHUH;

YBaXKEHUS K TPYAY, JIOJSIM TpyJa U pe3yiabTaTaM TPYAOBOM IS TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIyaIbHOMN TpaeKTOpUK 00pa3zoBaHus, Oyayiiei npodeccuu u peanusaiuu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEMN
00I11eCTBA;

6) 3K0,10rH4eCKOro BOCIMTAHUSA:

AKOJIOTHYECKH I[EJIECO00Pa3HOTO OTHOIICHHS K MIPUPOJIE, KAK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHWMAaHMS TJI00aJIbHOTO XapaKTepa JKOJOTHYECKUX MPOOJIeM, BIUSHHUS SKOHOMHUYECKUX IMPOIECCOB Ha COCTOSHUE
MIPUPOJTHOM U COLMAIBHOU CPELBI;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJIB30BAHUS JIOCTHKEHUN XWUMUW Ui PEHICHUS BOMPOCOB PAIMOHAIBHOTO
MIPUPOAOTNIOIB30BAHUS;

AKTUBHOTO HENPUATHS NEUCTBUM, NPUHOCAIIUX BPEL OKPYKAKOIIEH MPUPOAHOM Cpele, YMEHHS IMPOTHO3UPOBATH
HeOJIaronpUsITHBIC KOJIOTHYECKHE TIOCIICICTBUS MIPEAIPUHUMAEMBIX JEHCTBUHN U IPEAOTBpAIIaTh UX;

HAJIMYKS PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, YKOJOTHYECKON KYJIbTYpPbl, OMbITa JESITEILHOCTH SKOJIOTHYECKOM
HaIpPaBJIICHHOCTH, YMEHUS PYKOBOACTBOBATHCS MMM B MO3HABATEIbHON, KOMMYHHUKATUBHOM M COLIMAJIBHON MpPaKTHUKE,
CITOCOOHOCTH ¥l YMEHHUS aKTUBHO MPOTUBOCTOSITH HICOJIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIIECTBEHHOM
MPaKTUKHU;

MOHUMAHUS CHenuUKU XUMHHA KaK HayKd, OCO3HaHWS €€ poird B (OPMHUPOBAHMH PAIMOHAIBHOTO HAYYHOTO
MBIIIICHUS, CO3JaHUH I[€JIOCTHOTO TPENICTaBIEHUS 00 OKpPYXKAIolmeM MHUpPE KaK O €IWHCTBE MPHUPOILI M YEIOBEKa, B
MTO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUHU TPOOJIeM COXpaHEHUs MPUPOJTHOTO PAaBHOBECHSI;



yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHUHU [IJII COBPEMEHHOW IUBUIM3AIMHA: B €€ TyMaHUCTHYECKOU
HAIPaBJICHHOCTH W BAXKHOW POJU B CO3JaHWU HOBOW 0a3bl MaTepUaIbHOW KYJIbTYpBI, PEIICHUU TIOOATHHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CBIPhEBOM, SHEPTETUUECKOM, MTUIIEBOMN 1 SKOJIOTUUECKON 0€301TaCHOCTH, B Pa3BUTHHI
MEJUIMHBI, 00ECTICYUEHUH YCIOBHM YCIIEITHOTO TPyAa U SKOJOTUYECKH KOM(POPTHOM KM3HU KAXKOTO 4JjieHa OOIIECTBa;

€CTECTBEHHO-HAYYHONW T'PAMOTHOCTHU: MOHMMAHHUs CYIIHOCTH METOAOB ITO3HAHUS, UCHOJb3yEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIh30BaTh MOJydaeMble 3HAHUS JJIA aHAIN3a M OOBSICHEHHS SBJICHHN OKPYXKAIOIIET0 MUPA H
MPOUCXOSINX B HEM U3MEHEHUH, YMEHHUS JIeJaTh 000OCHOBAHHBIE 3aKIIFOUCHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIITIXCS
JAHHBIX C LEBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BATh XUMUYECKUE 3HAHUS JJI PELICHHS MPOOJIeM B peajbHBIX KU3HEHHbIX
CUTYyalUsIX;

VMHTEPECA K MO3HAHUIO U UCCIIEIOBATEIbCKON IEITEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BAHMIO, K aKTHBHOMY TOJTyYCHHIO HOBBIX
3HaHUH MO XMMUHU B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTAMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX cepax mpodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeameTHbIE pe3ybTaThl OCBOEHHS yUeOHOro npeaMeTa «XUMHUsD) Ha YPOBHE CPEJHEro 00I1ero oopa3oBaHus
BKJIFOYAOT:

3HauyuMble Uil  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMXCS MEXIUCUUIUIMHAPHBIE —(MEXIIPEIMETHBIC)
oOlIeHayYHbIE TIOHATHS, OTPAKAIOIIME IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa M CHeUU(UKYy METOJOB IO3HaHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BELIECTBO, SHEPrus, SBJICHUE, MPOLIECC, CUCTEMa, HAyYHBIA (axT,
IPUHLINIL, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOpUs, UCCIICIOBAHNE, HAOIIOEHUE, N3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

YHHUBEpCaJbHble Y4YeOHbIE IEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHbBIE, PETYJIATUBHBIE), OOECHEUYMBAIOIINE
dbopMupoBanre GYHKIIMOHATEHON IPaMOTHOCTH M COI[UAIBHOM KOMITIETEHIIUU 00YyYaroInXCs;

CIIOCOOHOCTh OOYYarOIIMXCsS HMCHOJIB30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHUA U
YHUBEpCaJIbHbIE YU€OHbIE IEUCTBUS B TO3HABATEILHON U COLUAIIBHOMN MPAKTHKE.



MeranpeamMeTHbie  pPe3yNbTaThl  OTPAXKAIOT  OBJAJCHUE YHUBEPCATbHBIMU  YYEOHBIMA  TI03HABATEIHHBIMH,
KOMMYHUKATHBHBIMH M PETYJISTUBHBIMU JCHCTBUSIMH.

OBJaieHne YHUBEPCAIbHBIMYI YUeOHBIMH NMO3HABATEIbHBIMHU AeHCTBUAMMN:

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOATENILHO (DOPMYIMPOBATH U aKTyaJIU3UPOBATH NMPOOJIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpPEACNISITh LENU JEATeIbHOCTH, 3a/laBasi MapameTpbl U KPUTEPUU HMX JOCTHKEHUS, COOTHOCUTH PE3YJbTaThl
JIESTEIBHOCTH C IOCTABJIICHHBIMH LICIISIMU;

WCIIOJIb30BaTh IPU OCBOCHUY 3HAHUH IPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACIATH XapaKTepHbIE MPU3HAKU OHATUI
W YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOIIWE MOHATHS I OOBSICHEHHUS OTIEIbHBIX (PAKTOB U
SIBJICHUU

BBEIOMPATh OCHOBAHUS U KPUTEPHUH JJIs1 KJIACCU(DHUKAIIMN BEIIECTB U XUMUIECKUX PEaAKITHA;

YCTaHABJIMBATh MPUYNHHO-CIIEJCTBEHHBIC CBSI3U MEXKY U3y4aeMbIMU SBICHUSIMH;

CTPOUTH JIOTUYECKUE pacCyXAcHUs (MHIYKTHBHBIC, JIEAYKTHBHBIC, MO AaHAJOTHH), BBIABISATH 3aKOHOMEPHOCTH W
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (POPMYITUPOBATH BHIBOJIBI M 3aKIIOUCHUSI;

MPUMEHSThH B IIPOLIECCE MO3HAHMUS, UCIOJb3yEMbI€ B XUMUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETHU, IPEoOpPa30BbIBATh
MOJICJIbHBIE TIPEACTABJICHHUS — XMMHYECKUN 3HAK (CMMBOJ) JJIEMEHTA, XUMHUYecKas (opMmysa, YpaBHECHHE XHUMHYECKOM
peaknuu — TPU PENICHUH Y4YEOHBIX IMO3HABATEIBHBIX W MPAKTUYECKWX 3a/]ad, MPUMEHSATh Ha3BaHHBIE MOJCIIbHBIE
MIPECTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMU METOJ0B HAyYHOT0 MO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUN;

dbopMyIMpPOBATH IEIH 1 33]]a9H UCCIICIOBAHMSI, UCIIOJIB30BATh MMOCTABIEHHBIE U CAMOCTOSTEIHHO CHOPMYTUPOBAHHBIC
BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHUS W OCHOBBI ISl (POPMHUPOBAHHUS THUIIOTE3bI MO IMPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HABBIKAMH  CaMOCTOSITCJILBHOTO  IUIAHUPOBAHUS M IPOBEACHUS  YUYEHHUYECKHUX  DAKCIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHsS HAONIOMAaTh 3a XOJOM TIPOIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3ysbTar,
dbopmynpoBaTh 00OOIIEHUS Y BBIBOJALI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yJbTaTOB HWCCICAOBAHUS, COCTaBIISATH
000CHOBaHHBIN OTUET O MIPOJICIAHHON PaboTE;



npuoOpeTaTh OMBIT YYEHHUYECKON HCCIIEeNOBATENbCKOW U MPOEKTHOM AESTENbHOCTH, MPOSIBIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOMCKY METOJOB PELICHUS MPAKTHUYECKUX 33a/]a4, MPUMEHEHHUIO Pa3InYHBIX METO0B
MO3HAHMUSL.

3) pabora ¢ nunopmanuei:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYyYHO-TIOMYJISIpHAs JIMTEpaTypa XHUMHUYECKOTO
COJIep’KaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTra), aHanu3upoBaTh MH(POPMALMIO PA3TUYHBIX BUAOB U (PopM
IPEJICTaBICHUS, KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYUBOCTD;

(dbopMyIHMpOBaTh 3aMpPOCHl U MPUMEHATH PA3IUUYHbIE METO/BI IPU MOUCKE U 0TOOpEe MHPOPMALIUY, HEOOXOAUMOM IS
BBITOJIHEHUS YU€OHBIX 3a]1a4 ONpeIeIEHHOTO TUIIA;

npruoOpeTaTs OMBIT HCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PAa3NIUYHBIX MOMCKOBBIX
CHUCTEM,;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (popmy mpencraBieHus uHopmanuu (cxembl, rpaduku, TuarpaMMbl,
TaOJIUIIbI, PUCYHKH U JIPYTHE);

UCTOJIb30BaTh HAy4YHBIA SI3BIK B KauecTBE CpEACTBA NpU padoTe ¢ XHUMHUYECKOH uHpopManuen: NPUMEHSATh
MeXMpeaMeTHbIE (PU3nUecKre U MaTeMaTUUECKNEe) 3HAKU U CUMBOJIBI, (hOpMyIibl, a00peBHATYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPE0o0Pa30BbIBATH 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA HATISTHOCTH.

OBgJlaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeHCTBUSMM:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCY)XIAaeMOM TeMbl B XOJA€ IUaJIora W/WINM AMCKYCCHH, BBICKA3bIBaThb HJICH,
(dbopMyIHpOBaTh CBOU MPEUIOKEHUS OTHOCUTENFHO BBIIOIHEHUS MPEATIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTaluell pe3yNbTaTOB MO3HABATEIbHON JEATEIBHOCTH, MOJYYEHHBIX CaMOCTOSTENbHO WU
COBMECTHO CO CBEPCTHHKAMU MPH BBIIOJIHEHUU XUMHUYECKOTO HKCIIEPUMEHTA, MPAKTHUYECKONH pabOThl MO MCCIIEAOBAHUIO
CBOWCTB M3y4aeMbIX BEIIECTB, peaan3aliy y4eOHOro MPoeKTa U (OPMYIUPOBATH BBIBOJBI 110 Pe3yjIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM ITyTEM COTJIACOBAHUS MO3ULIUHI B X0/1€ 00CYXIeHHsI 1 0OMEHAa MHEHHSIMH.

OBJiajieHNe YHUBEPCATbHBIMU PeryJsiITABHBIMU 1€CTBUSIMU:

CaMOCTOSITENIbHO TUIAaHUPOBATh U OCYHIECTBIIATH CBOIO MMO3HABATEIBHYIO JEATEIBHOCTD, ONpeaessis e€ e/l U 3aauH,
KOHTPOJIUPOBATh W MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IMpeAjaraeMblil aJroputM AEUCTBUN MPHU BBINOJIHEHUU



y4eOHBIX U UCCIIEIOBATENIbCKUX 3a/1a4, BRIOUPATh Hanbosee 3eKTUBHBIN CIIOCO0 UX PEIICHHUs C YUETOM MOTYyUEHUS HOBBIX
3HAHUU O BEIECTBAX U XUMHUYECKUX PEAKIIUAX;
OCYILECTBJIATh CAMOKOHTPOJIb CBOEH IeSATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XuMuUsh» OTPaXkaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM O XUMHUYECKOM COCTABIIAIONICH €CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, POJIH
XUMHUU B TO3HAHUM SIBJICHUN TPUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JUYHOCTH, €€ (DYHKIIHMOHAIBHOM
TPaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUsI MMPAKTUYECKHUX 3a/1ad U IKOJOTUIECKA 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHMM, KOTOpasi BKJIKOYAET: OCHOBOIOJIATraloIMe MOHITHS (XUMHUUYECKUI AJIEMEHT,
aToM, AJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPUIATEIbHOCTD, XUMUYECKasl CBA3b, CTPYKTYpHAs
dbopmyna (pa3BEpHYTas U COKpaIIEHHAs ), MOJIb, MOJISIpPHASI MACCa, MOJISIPHBIN 00bEM, YIIIEpOAHBIN CKENET, PYHKIIMOHAIbHAS
rpynna, pajaukal, U30MepUsi, H30MEPbl, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YTJI€BOJAOPOIbI, KUCIOPOI U a30TCOAEPKAIINE
COEAMHEHHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUHN U 3aKOHBI (TEOpHs
CTpOEHHUsI oOpraHudeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH SI3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE IIOHUMAaHUs NPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBIICHUU, (DAKTOJIOTHMYECKUE CBEIEHHS O CBOWCTBAX, COCTaBe, MOJYYCHUH M OE30MaCHOM HMCIOJIb30BAaHUU
BOKHEUIITUX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAEATEIHPHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh yMEHUHW BBHISBIISATH XapaKTEPHBIC MPU3HAKK TIOHSITHM, YCTAHABIMBATh WX B3aHMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ITPU OITMCAHUH COCTaBa, CTPOEHHUSI U MPEBPALLICHUN OPraHUYECKUX COCIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUN MCIOJb30BaTh XHWMHUYECKYIO CHMBOJIUKY JUIsl COCTaBIICHHUS MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (HOpPMYST OPraHUYECKUX BEIIECTB U YPABHEHUN XUMHUYECKUX PEaAKIUH,



W3TOTaBIMBATh MOJIENM MOJIEKYJ OPTaHMYECKUX BEIIECTB JUIA WUIIOCTPAIMH WX XUMHUYECKOTO W MPOCTPAHCTBEHHOTO
CTPOCHHS,;

c(hOopMUPOBAHHOCTh YMEHHUI yCTAHABIMBAThH MPUHAIICKHOCTh H3YYCHHBIX OPTaHUYECKUX BEIIECTB M0 UX COCTaBY U
CTPOCHHIO K OIpeNelEHHOMY KIIacCy/TpyIIe COeIWHEHUH (yriIeBOMOPOABI, KUCIOPOI U a30TCOJAEpIKaIINe COCIUHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUs), JaBaTh UM Ha3BaHHUs 1o cuctematudeckoir HomeHnkiarype (IUPAC), a Ttakke
MPUBOJUTHh TPUBHAIbHBIC HAa3BAHUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUIICH, alleTHJICH, STUICHTIUKOJIb,
rmnepuH, ¢eHon, GopMalbIerua, alneTanbIeTyu]l, MypaBbHHAs KHCIOTA, YKCYCHas KHCIIOTa, OJICMHOBAs KHCJIOTA,
CTeapuHOBAs KUCJIOTA, TIII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIUINH);

c(OpPMUPOBAHHOCTh YMEHUS OMPEACNIATh BUIbI XUMHYECKON CBS3M B OPTaHWYECKUX COCIAUHEHUSX (OJAMHApHBIC W
KpaTHbIC);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTH TTOJIOKEHUSI TEOPUN CTPOCHUSI OpTaHNIECKX BemecTB A. M. byTieposa st
00BSICHEHMSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS;, 3aKOH COXPAaHEHUS MACChI BEIICCTR;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTAaB, CTPOCHHE, (PU3MYECKHE M XUMUYECKUE CBOMCTBA THITHMYHBIX
NpeICTaBUTENCH Pa3TUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOMUJICH, alleTHIIeH, OyTaaueH-1,3,
MeTuIoyTaaueH-1,3, 6eH3071, METaHOI, ATAHOJI, STUJICHTJIUKOIb, TIUIEPHH, (DEHO, alleTaIbJACTH ], MypaBbUHAS U YKCYCHAS
KHCIIOTBI, TJTFOK03a, KpaxMall, IIeJUTI0NI03a, aMUHOYKCYCHAsT KHCJIOTA), HILTIOCTPUPOBATh TEHETUUECKYIO CBSI3h MEXKIY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUHN C UCTIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UICTOYHUKH YTIIEBOJOPOIHOTO ChIPhs (HE(Th, MPUPOIHBIN ra3, yroJb),
CIIOoCO0OBI X TEePepabOTKU U MPAKTHUECKOE MPUMEHEHNE MPOIYKTOB MepepaboTKy;

c(hOpMUPOBAHHOCTh YMEHUHN TMPOBOJUTH BBIYUCICHUS MO XUMHYECKHUM YPaBHEHHSIM (MacChl, 00bEMA, KOIMYECTBA
MCXOJTHOTO BEMIECTBA WM MPOIAYKTa PEaKIMH M0 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB
VI TIPOIYKTOB PEAKIIUN);

c(OpMHUPOBAHHOCTh YMEHUI BJIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOAAaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMBIX
B XMMHH TIPU U3YYCHHUH BEIIESCTB M XMMHUYECKUX SIBICHUH (HAONIOJCHUE, N3MEPEHHE, YKCIIEPUMEHT, MOJICITUPOBAHHE),
WCIIOJI30BATh CHCTEMHBIC XMMUYECKUE 3HAHUS JIJISI IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HCHHBIX CUTYAIUSX, CBI3aHHBIX
C BEIIECTBAMU U UX MIPUMCHCHHUEM;



chOopMUPOBAHHOCTh YMEHHMI COOJIOAaTh TPaBWIA TIOJB30BAaHUS XUMHUYECKOW TMOCYyAOW © J1abOpaTOPHBIM
obopynoBaHreM, a TaKKe MpaBWia OOpAIIEHHS C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHMI IJIAHUPOBATH U BBIMOJIHATH XMMUUYECKHM SKCIIEPUMEHT (MpPEBpaALEHUSI OPraHUYECKUX
BEILECTB MPU HArPEBaHUU, MOJyUYEHHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPraHMYECKUX BEIIECTB,
JeHaTypanus OCIKOB MPU HATPEBaHWH, IIBETHBIC PEAKIIUN OEITKOB) B COOTBETCTBUM C MPaBUJIAMU TEXHUKH 0€30MMaCHOCTH
Ipu 0OpAIlIEeHUH C BEIECTBAMH 1 JIA0OPATOPHBIM 000PYIOBAHUEM, IPECTABIATEH PE3YIbTAThl XUMUYECKOTO KCIIEPUMEHTA
B (hopMme 3arrcu ypaBHEHUN COOTBETCTBYIOIIUX peakuii U (OPMYIUPOBATH BHIBObI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHUYECKM aHAIM3HPOBATH XMMHUUYECKYIO HH(MOpPMAIUIO, MOJIYyYaeMyl0 M3 Pa3HbIX
MCTOYHUKOB (CpeaCcTBa MaccoBOil nHGopmannu, MHTepHET u ApyTUX);

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOIATH MPABHIIIA SKOJOTUUECKH TI€IeCO00PA3HOTO MOBENCHUS B OBITY U TPYIOBOM
NEATETPHOCTH B TIEJISIX COXPAHEHUSI CBOETO 370POBbS M OKPYXKAIOMIEH TPUPOTHOM Cpebl, OCO3HABATH OIMACHOCTh
BO3JICHCTBUS HA )KUBbIE OPTaHU3MBbI ONPEEIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cMblica nokasarens [1/IK, noscHsts
Ha IPUMEPAX CIOCOOBI YMEHBIIEHHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa,

JUIsl OOYYaroIIMXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE NPUMEHSTh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOJIaX IMO3HAHMS BEMICCTB M XUMUUECKUX SBJICHHUIA;

JUTSI CJICTIBIX M CITA00BUIANINX OOYYAIOIINXCS: YMEHHE UCTIOI30BaTh pelibe(PHO-TOUeUHYI0 cucTeMy 0003HaueHwmi J1.
Bbpaitns niis 3anucu XuMuueckux Gopmyil.

11 KIIACC

ITpenmMeTHBIE pe3yapTaThl OCBOEHHUS Kypca «OO01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUNA: O XMMHYECKONW COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU
XUMHH B TO3HAHWUU SIBIEHUN NPUPOIbI, B (POPMHUPOBAHMHM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAJIHHON
I'PaMOTHOCTH, HEOOXOAUMOM NIl pELEHUs MPAKTUYECKUX 3a7ad U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
310POBBIO ¥ IPUPOAHOU CPEAE;



BJIAJICHUE CUCTEMON XMMUYECKHUX 3HAHMI, KOTOpask BKIOYAET: OCHOBOMOJAraloIMe NOHATUS (XUMUYECKUN FIIEMEHT,
aToM, H30TOM, S-, p-, d- SJIEKTPOHHBIE OpPOUTATM AaTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIH OOBEM, BaJCHTHOCTH,
IIEKTPOOTPHULIATEIEHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBA3b (KOBAJEHTHAs, HOHHAs, METAILIMYECKAs, BOJIOPOIHAs),
KpUCTAJUINYECKAsT PEHIETKA, TUIbl XMMHYECKUX PEAKIMH, PACTBOP, JIEKTPOJUTHI, HEANEKTPOIUTHI, SIEKTPOIUTUYECKAS
JUCCOLMAIIS, OKUCIUTEh, BOCCTAHOBUTEb, CKOPOCTh XUMUYECKOHN peaKIK, XMMUUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI
(Teopus ANEKTPOIUTUIECKON AUCCOIMAllUN, iepuoandeckuii 3akoH J[. . MenaeneeBa, 3aKkoH COXpaHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHMS U MPEBPALEHUS SHEPTUU ITPU XUMUYECKHX PEAKLUAX ), 3aKOHOMEPHOCTH, CAMBOJIMYECKHUH SI3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHMMAaHUSA NPUYMHHOCTA M CHCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(dakToJOrMYecKue CBEJIEHUS O CBOMCTBAX, COCTaBe, IOJYYEHHMHM U O€30IaCHOM HCIOJIb30BAHUM Ba)KHEUIIUX
HEOPTaHWYECKUX BEUIECTB B OBITY M MPAKTUUYECKOMN NEATEIbHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepPHbIE TNPU3HAKK TOHSATUH, YCTaHABIMBATh HX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME OHATHS IPA ONMMUCAHUN HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHUI HCIOIB30BATh XUMHUECKYIO CUMBOJIMKY ISl COCTaBJICHHS (POPMYJI BEIIECTB U YPABHEHUM
XUMHUYECKUX peakiui, cucremarnueckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/IETbHBIX HEOPTaHUYECKUX
BELIECTB (yrapHblii Ia3, yIJIEKUCIIbIM ra3, aMMHUAK, rali€éHasl U3BeCTh, HETalllEHask U3BECTh, IUTHEBAsS COJA, IUPUT U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHHH ONPEENATh BaJICHTHOCTh U CTETIEHb OKUCJICHUS XUMUYECKUX 3JIEMEHTOB B COSIMHEHUAX
pPa3IMYHOrO COCTaBa, BUJ XMMHUYECKOW CBSI3U (KOBAJIEHTHAs, HMOHHAS, METAJUIMYECKAs, BOJOPOIHAS) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKON PEIETKA KOHKPETHOTO BEUIECTBA (ATOMHAs, MOJIEKYJIApHAas, MOHHAs, METAJUIMYECKas ), XapaKTep CPe/Ibl
B BOJIHBIX PACTBOPaxX HEOPraHUYECKUX COCTNHEHUM;

c(OpMUPOBAHHOCTh YMEHHMH YCTaHABIMBATh MPHHAJICKHOCTh HEOPTaHWYECKUX BEHIECTB IO HMX COCTaBy K
onpeAenéHHOMY KJIacCy/Tpymie coeIMHEeHUH (MIPOCThIe BEIECTBA — METAJUIBI U HEMETAILJIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI,
aMdoTepHbIe THAPOKCHUIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHHI paCKpbIBATh CMBICI NIepuogudeckoro 3akona Jl. . Menpaeneesa u 1eMOHCTPUPOBATH €r0
CHUCTEMATU3HPYIOIIYI0, OOBICHUTEIBHYIO U IPOTHOCTHUECKYIO (PYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BATh JICKTPOHHOE CTPOCHHE aTOMOB XUMUYECKHX 3JIEMEHTOB 1—4 mepno1oB
[lepuoanueckoit cucremMbl xumudeckux asnemeHtoB J[. M. MenneneeBa, MCHONb3ysl MOHATUS «S-, P-, d-3JIEKTPOHHBIE



opOuTanmy, «IHEPreTUUECKUE YPOBHWY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX
COEIMHEHUH MO nepuoaaM u rpynmnam llepuoanueckon cucteMbl XuMudeckux aneMenToB 1. . Menaeneena;

c(hOopMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBOMCTBA HEOPTAHNYECKUX BEIIECTB
Pa3JIUYHBIX KJIACCOB, IMOJATBEPXKIATh CYIIECTBOBAHUE T€HETHUYECKOW CBSI3M MEXKIY HEOPTAaHUYECKMMM BEIIECTBAMH C
MIOMOIIbIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPHUITUPOBATH XUMUYECKUE PEAKIIUH TI0 PA3IMYHBIM MPU3HAKAM (YHUCTY B COCTABY
pearupyronmx BEIMIECTB, TETUIOBOMY 3(P(hEKTy peakiuy, U3MEHEHUIO CTETICHEH OKHCICHHS DJIEMEHTOB, O0OpaTHUMOCTH
peaKIuy, y9acTHIO KaTajau3aTopa);

c(hOpMHUPOBAHHOCTH YMEHHI COCTABIIATh YPABHEHUS PEAKIIUI pa3IMYHBIX THIIOB, TIOJIHBIC U COKPAIIEHHBIC YPaBHEHUS
peakIuii HOHHOTO OOMEHa, YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UIYT /10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUM TIPOBOJUTH PEAKIMM, TOJTBEPKITAONINE KAUYeCTBEHHBIH COCTAaB Pa3IMYHBIX
HEOPraHUYECKHUX BELIECTB, PACMIO3HABATH OIBITHBIM ITYTEM MOHBI, PUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPraHUYECKUX
BCIIICCTB;

c(hOPMUPOBAHHOCTh YMEHHUN PaCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi IMOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIMH OT Pa3IMYHBIX (PaKTOPOB;
XapakTep CMEIICHUSI XUMUUYECKOT0 PaBHOBECHS B 3aBUCUMOCTH OT BHelIHero Bo3aehcteus (mpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh XMMHYECKHE IPOIECCHI, JIKAIIME B OCHOBE MNPOMBIIIICHHOTO
MOJTYYEHHsI CEPHOM KUCIIOThI, aMMHaKa, a Takke ChOPMUPOBAHHOCTh MPEJICTABICHUN 00 OOIIMX HAyYHBIX MPUHIMIAX U
AKOJIOTHYECKUX MPOOIEMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BHIYHCICHUS C HCIOJIH30BAHMEM IOHSATHS «MaccoBas IIOJIsI BEIIECTBA B
pacTBope», 00bEMHBIX OTHOIIEHUN Ta30B MIPU XUMUUYECKUX PEAKIIUIX, MAaCChl BEIIECTBA MJIM 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WM 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB, TEIJIOBOTO A deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MaCChl BEUIECTB, IPEBPAICHUS U COXPAHEHUS SHEPIHUY;

c(hOpMUPOBAHHOCTh YMEHMH COOJIO/IaTh TMpaBWJIa TOJB30BAHHUS XUMHUYECKOM TMOCynod © J1ab0paToOpHBIM
obopynoBaHuEM, a TaK)Ke MpaBWia OOpAIIEHUS C BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX OIBITOB;



c(hOpMUPOBAHHOCTh YMEHHMM ITUTAHUPOBATH M BBIMIONHATH XUMUYECKHHA JKCIEPUMEHT (Pa3joKEeHHE TEePOKCHa
BOJOpPOJAa B IIPUCYTCTBHM KaTajau3aTopa, ONPENEIICHUE CPEIbl PACTBOPOB BELIECTB C IIOMOIIBIO YHUBEPCAIBHOIO
WHNKATOPA, BIUSHUE PAa3IMYHBIX ()aKTOPOB Ha CKOPOCTh XMMHUYECKOM PEaKiny, peaKIii HOHHOTO OOMEHa, KAYeCTBEHHBIC
peakiuu Ha cyibdar-, KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/a4 110 TeMaM
«Metamey u «HemeTamib») B COOTBETCTBUU C MpaBUJIaMU TEXHUKH 0€30IaCHOCTH MPHU OOpalleHUU C BEUIECTBAMU U
1abopaTopHbIM 000PYOBAHUEM, MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (JopMe 3amucCH ypaBHEHUI
COOTBETCTBYIOIIHNX PeaKuii U (HOPMYITUPOBAThH BHIBOJIBI HA OCHOBE dTUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHUYECKM aHAIM3UPOBATH XMMHUUYECKYIO WH(MOPMAIUIO, MOJIYyYaeMyl0 M3 Pa3HbIX
MCTOYHUKOB (CpPEJCTBA MACCOBOM KOMMYHHKaUU, UHTEPHET U IpyTuX);

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAATH MPABHUIIA SKOJOTUYECKH 11€J1eCO00Pa3HOro MOBEICHUS B OBITY U TPYIOBOM
JESATEIPHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXAIOWIECW NPUPOJAHOM CpElbl, OCO3HABAaTh OIACHOCTH
BO3JECHUCTBUS HA JKMBBIC OPraHU3MbI OINPEICIIEHHBIX BEIIECTB, HOHMMAs cMbIc noka3arens [IJIK, moscuars Ha npumepax
CrocoObl YMEHbIIIEHUS U MPEAOTBPAILEHUS X BPEIHOTO BO3ICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsi OOy4YaroIIMXCd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbS: YMEHHE NPUMEHSTh 3HAHUS OO0 OCHOBHBIX
JIOCTYITHBIX METO/aX MO3HAHUA BEIIECTB U XUMUYECKUX SIBIICHUN;

JUTSI CJICTIBIX M CITA00BUIANINX OOYYAIOIINXCS: YMEHHE HCTI030BaTh pelibe(PHO-TOUEeUHYI0 cucTeMy o003HaueHwmi J1.
bpaiins s 3anucu XumMudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KonuyectBo yacos DJIEKTPOHHbBIE

HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne i/m Konrtpoabsnbsie IIpakTnueckue

NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl

Pa3nea 1. TeopeTrndeckue 0CHOBBI OPraHU4eCKOM XUMUH




[Ipenmer oprannueckon xumuu. Teopust

1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3 0.5
M. bytneposa
Hroro no paszneny 3
Pa3zgea 2. YrieBoaopoabl
2.1 IIpenenbHble yriieBOOOPOABI — aJIKAHbI 2
29 HenpenenbHbie yriieBoa0OpOIbI: aTKESHBI, 6
’ aJIKaJIMEHb], AJIKAHbI
2.3 ApomaTuieckue yrieBog0pOoabl 2
54 [TpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB U 3 1
’ ux nepepaboTKa
Htoro no pasneny 13
Pasznen 3. Kucaopoacoaep:kamnue opranndeckue coeJuHeHust
3.1 Cnuptel. Denon 3
39 Anppaerunnl. KapOOHOBBIE KUCTOTHI. 7
' Cnoxuble 3QupsI
3.3 VYrneBoanl 3 1
Hroro no paszneny 13
Pasznen 4. A3oTcoaepskaniue opranHnyeckre coeJuHEeHUst
4.1 AMMUHBEI. AMUHOKHCIIOTEL. belku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0.5
Hroro no pazneny 2




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne i/l P Konrpoabusie IIpakruueckune (wicpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ileproanueckas cuctemMa XUMHYECKUX 3 0.5
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMUYECKUE PEaKIINU 6 1 1
Hroro no paszneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Metanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPTraHUYECKUX )
' BEILIECTB
Hroro no pazneny 17
Pasznea 3. Xumud u :Knu3HbL
3.1 XuMHA U )KU3HDb 4 0.5
Hroro no pasneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 3




M
YHH]BD‘I?JJI;HOC GromierHoe 06meobpazoBatenbHoe yupekaeHue
. OMOBCKas Cpeamas obmeobpazoparepHas mKona
OpoO9aHCKoro paiiona benropoackoit obnacti»

«Coraaconan
MO o 2an «Cornacosagoy «YTBepRAAIO»
Kywaa.E. 0. ; Kxropa MBOY «ilonosckas COLLD
%1 Arapxosa LLH.
«25%/ aerycra 2023 r.

_ iﬁ'!&h asrycra 2023r.

KaneBaapHO-TeMATHYECKOE N1aHHPOBAHAE
no yue6Homy Kypcy «XHMHR»

10 xnace

Ba3osblii ypoBeHb

Haspagge yueGHOro IpeaMeTa — Xumns

@ JA.O. nexarora, paspafoTasiicro

B peanisyIOmero yaeGHBIH TpeMET ~ Ionopuna Buropas BiaAHMHPOBH, yuHTeIh XAMHA # GHOJIOTHH, BbICIIAR
gpanadaxanEoEaas KaTeropas

Knacc, B KOTOpOM H3y9acTCA yaeOHbIH KYPC
Tlpemmer, KYPC ECLIATUTAHA _X@mHAs 00 HporpamMme Py
T'op cocTaBICHAA xanennapﬂo-'remmqecxoro [LNaHHPOBAHMA-

- 10
naraca L. E.

2023



[TOACHUTEJIBHAA 3AIIMCKA

KanennapHo - temarnueckoe MIaHUPOBAHME COCTABJICHO K paboued mporpaMme IO XMMUU Ha YPOBHE CPEIHEro
obmiero obpaszoBanus, pazpaboranHoit Ha ocHoBe denepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obGpa3zoBaHuu B
Poccuiickoit @enepamnuny, TpeOOBaHMU K pPe3ysibTaTaM OCBOCHHUS (eaepaabHOil 00pa30BaTeIbHON MPOrPaMMbl CPETHETO
obmero obpazoBanus (POIl COO), mpeacrapneHHsix B degepaibHOM TOCYIapCTBEHHOM 00pa30BaTEeIbHOM CTaHAApTE
COO, c yuérom Konueniuu npenogaBanusi yaeOHOro npeamera «XuMus» B 00pa3oBaTeabHbIX opranuzanusax Poccuiickoit
denepanuu, pean3yrONIMX OCHOBHbIE 00pa30BaTEIbHbIE MPOrPAMMBbI, U OCHOBHBIX MOJIOXKEHUH «CTpaTrerun pa3BUTHS
BocruTaHusi B Poccutickoit @enepanuu Ha niepuos 1o 2025 rona» (Pacnopsibkenue I[IpaButensctBa PO ot 29.05. 2015 Ne
996 - p.).

Oo1ee yrcio yueOHbIX 4acoB - 3449 (1 4 B HeAelmo).
- KOJTMYECTBO MPAKTUYECKUX pabdoT - 2;
- KOJIMYECTBO KOHTPOJBHBIX paboT 3a rog — 3.

[IporpaMmma COOTBETCTBYET aBTOPCKOM MO COAECPIKAHUIO U JIOTUKE €€ n3yueHusi. MI3MeHeHui HeT.
B cooTBeTcTBMY C KajeHAAPHBIM YI4EOHBIM IpaUKOM IIKOJIBI OyAeT MpoBeneHo 34 Jaca, n3y4eHo 34 yueOHBIX ¢AMHUITBL.



IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoxka Kontpoabnbie IIpakTuueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl
[IpenmeTt opraHnyeckoi XuMuu, e€
1 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE 06.09.2023
Teopust cTpoeHHsI OpraHU4YEeCKUX
2 coenuuenud A. M. bytneposa, eé 1
yHICPORa, 13.09.2023
OCHOBHBIE MTOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
opranudeckux BeuiectB. Homenknatypa
3 CHUCTEMAaTUYECKasl) U TPUBUAIIbHBIE 1 0.5
( ) np 20.09.2023
Ha3BaHMsI OPraHUYECKHUX BEIIECTB.
CrapToBasi TMarHOCTHUKa
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUU Pl 27.09.2023
5 Meran 1 3TaH — NpocTenIIre 1
IIPEICTaBUTENN aJIKaHOB 04.10.2023
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
POCHHE, 11.10.2023
DOTUJIEH U TIPONUIIEH — MpOCTeHIne
7 1
IIPEICTaBUTENN aJIKEHOB 18.10.2023
2 [TpakTuyeckas pabora Ne 1. «[lomyuenue 1 1
STWIEHA U U3yYEHHUE €TO CBONCTBY 25.10.2023




Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lomyyenue
CUHTETHYECKOTO KayyyKa 1 PE3UHbI

08.11.2023

10

AJIKHHBI: COCTaB U OCOOCHHOCTHU
CTPOCHHSI, TOMOJIOTHYECKHA PSiL.
AneTuieH — MpocTeNIINM
MPEJICTAaBUTENb AJTKHHOB

15.11.2023

11

Beruucnenus no ypaBHEHHIO
XUMUYECKOHN pPEAKLUU

22.11.2023

12

Apensbl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD
apeHoB

29.11.2023

13

IIpupoaHbIE ICTOYHUKH YIJIEBOIOPOLOB:
MIPUPOIHBIN ra3 U MOMYTHBIE He(DTIHBIC
ra3bl, HeTh U IPOJIYKTHI €€ mepepaboTKu

06.12.2023

14

IIpupoaHbIE ICTOYHUKH YIJIEBOIOPOLOB:
MPUPOIHBIN ra3 U MOMyTHBIE He(TAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

13.12.2023

15

KontponbHas paboTa mo pasaeny
«YTIIeBOIOPOABD)

20.12.2023

16

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
MeTaHOJ ¥ 3TaHol. Bomopoanas cBs3b

27.12.2023

17

MHoroatroMHBIE CIIUPTHBI: 3TUJIICHTJINKOJIb
U T CPHUH

10.01.2024

18

DEeHOI: CTPOCHUE MOJIEKYJIbI,
¢du3nveckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

17.01.2024

19

Anpaerunpl: GopManbaeTuI U
areTanbaerug. AneTrod

24.01.2024




20

OnHOOCHOBHBIE NPEEIBHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
yYKCYCHast

31.01.2024

21

['eneTnueckas CBS3b YIriIe€BOAOPOIOB,
MPUHAUISKAIUX K Pa3IUYHBIM KJIaccaM

07.02.2024

22

[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

14.02.2024

23

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOThI, KaK

IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

21.02.2024

24

MBpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JEeHCTBIE

28.02.2024

25

CrnosxxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ uaponus
CJIO’KHBIX 3(pUpoB

06.03.2024

26

Xupsr: runponus, npuMeHeHue,
Ouostornyeckasi pojb KHUPOB

13.03.2024

27

VYTaeBofpsl: cOCTaB, Kilaccuukanus.
Baxneiiue npeacraBuTeNn: TIII0K03a,
bpykTO3a, caxapos3a

20.03.2024

28

Kpaxmai u nemitono3a Kak IpupoIHble
MOJIUMEPDI

10.04.2024

29

KonTpospHas pabora mo pazaeny
«Kucnopojacoaepxaiiyre opraHuuecKue
COEIUHEHUS»

17.04.2024

30

AMWHBI: METUJIAMHUH U aHUJIMH

24.04.2024




AMUHOKHCTIOTHI KaK aM(pOTEepHBIC

31 OpraHN4eCKHUE COCTMHEHUS, NX 1 08.05.2004
Ouosoruueckoe 3Hadenue. [lentuapt

39 benku xak npupoaHsie 1
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI 08.05.2024
OCHOBHBIE NOHATUS XUMHH

33 . 1 0.5
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI 15.05.2024
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. 1 2 05.2004
[InacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTposibHbIE
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHYECKHUH DIIEMEHT. ATOM.
DNeKTpoHHAass KOH(PUTYpaIus aTOMOB

ITepuonnueckuii 3axoH u Ileprognueckas
CHCTeMa XUMMHYECKuX 31eMeHToB J[. 1.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG[[I/IHGHI/Iﬁ
0 TPYIIIaM | IepuogaM. 3HaueHne
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nmemenToB /.M. MenaeneeBa
B Pa3BUTHHU HAyKH

0.5

Crpoenue BemiecTBa. XuMHUUYECKasl CBS3b,
e€ BUIbI; MEXaHU3MBI 00pa30BaHUs
KOBAJICHTHOM CBsI3U. BogopoHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENHHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsATHE O AUCTIEPCHBIX CUCTEMAX.
HctunHbIe U KOJIOUHBIE PACTBOPBI.
MaccoBas 1014 BEILIECTBA B PACTBOpE




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COCTUHEHUI.
['eHeTnyeckast CBA3b HEOPTaHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEILECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3uyHbIX (PAKTOPOB HA CKOPOCTH
XAMHYECKOU PEaKLU)

11

DNEKTPOIUTHYECKAs TUCCOLHAIIHUS.
[Tonsitue o BomopoaHoM nokasarene (pH)
pacTtBopa. Peakiiuu nonHoro oomeHa.
I'maponus opraHnyeckux u
HEOPraHUUYECKUX BEIIECTB

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsTHE 00 AMIEKTpONIH3E
pacIjiaBoB U pacCTBOPOB COJICH

13

KontponbHas padora 1mo pasaeny
«TeopeTnyeckre OCHOBBI XHMUM)

14

Mertanisl, X MOJ0XKEHHUE B
[Teproauieckoi CUCTEME XUMUIECKIX
snemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHE
(bu3HYecKre CBOMCTBAa METAJIIOB




15

CnaBbl METAIOB. DJIEKTPOXUMHUUYECKUN
pAI HAMPSKEHU METAJIOB

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX
METaJIOB (HATPUH, Kaauil, Kaablui,
MarHuii, ATFOMUHHN ) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

18

XnMHUYecKre CBOMCTBA IIUHKA, JKelle3a U UX
COECTMHEHNN

19

[IpakTuueckas padora Ne 2. "Pemenue
9KCHEPUMEHTAIBHBIX 3371a4 110 TEMe
«Meramab»"

20

Hewmeranbl, ux monoxxeHue B
[Iepronnueckoit cucteMe XMUMUYECKUX
anemeHToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nYeCcKue CBOMCTBA HEMETAIIOB.
ANoTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJ1a, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COEOUHEHUN

23

XvMUYecKue cBOKCTBa a30Ta, hocodpa u
UX COEIUHEHHI

24

XUMHUYECKUE CBOMCTBA yIJIepoa, KpeMHUS
U UX COCTUHEHUN

25

[IpruMeHeHrne BaXKHEUIINX HEMETAJIOB U UX
COECTMHEHNN




26

O0001Ienre U cucTEMAaTH3alNs 3HAHUH 110
teMe «HemeTamnabely. BerauciaeHus mo
YpaBHEHUSM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuyeckas padora Ne 3. «Perenune
HKCHEPUMEHTAIBHBIX 3371a4 110 TEMe
"Hemerasr"»

28

KontponsHas pabota mo Temam
«Metannel»y n «Hemeraisly

29

Heopranudeckne u opraHuYecKue
KucinoThl. Heopranndeckue u
OpraHU4eCcKHe OCHOBAHUS

30

AMpoTepHbIe HEOpraHu4YecKue U
OpraHMyecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Pons xumuu B O6€CH€‘I€HI/II/I
3KOJIOTUYECKOM, SJHEPreTUIeCKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUU
MeAUIIHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO MOTY4YeHHUs
Ba)KHEUIIINX BEIIECTB

33

YenoBek B MHUPEC BCIICCTB U MATCPUATIOB

0.5

34

XuUMUS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknace/ Pymzutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCTBO
«M3narensctBo «IIpocBemenue»
» Xumusi, 10 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe 001IeCTBO

«3marensctBo «lIpocBemienne»

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
MHTEPHET
AKnacc yaklass.ru

bubmuotexa [{OK https://m.edsoo.ru
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