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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XWUMUM Ha YPOBHE CpeaHEro ooluiero oOpa3oBaHuUs
paspaboraHa Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 No 273-®d3 «0O06
oOpazoBanuu B Poccuiickoii denepaummy», TpeOOBaHUA K pe3yabTaTaM OCBOCHUS
dbenepanbHOil  00pa30BaTEIbHOW MPOrpaMMbl  CpPEeIHEr0 oOuIero oOpa3oBaHUs
(®OIT  COO), mnpeacrapneHHbIx B DeaecpalbHOM  FOCYAAPCTBEHHOM
oOpazoBarenpHoM ctangapre COO, ¢ yuérom KoHuenuuu mOpenoaBaHus
yueOHOro mpeamera «Xumus» B 00pa30BaTelbHBIX OpraHu3anusx Poccuiickoi
denepaliv, PpeATM3YIOIIMX OCHOBHBIE 00pa3oBaTelIbHBIC MPOTpamMMbl, H
OCHOBHBIX MOJNOXKEHUH «Crpareruu pa3BuTHs BOCIUTaHuAs B Poccuiickoii
Oenepann Ha nepuod a0 2025 roma» (Pacnopsbkenue [lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0B K pa3pabOTKE MPOrpamMMbl MO XWMHUHU, K OMNPEACIICHUIO
oOuieii cTparerun 0Oy4eHHs, BOCIIATAHUS U PA3BUTUS 00yYarOIIUXCS CPENCTBAMHA
yueOHoro npeamera «Xumusy ans 10—-11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIM
KoHentyanbHble nojoxkeHuss GI'OC COO o B3auMOOOYCIOBJIEHHOCTH LENEH,
CoJICpKaHUsl, PE3YJIbTATOB OOY4YeHUs M TPEOOBAHUI K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpazoBaHue, NOJTy4aeMoe BBINTYCKHUKaMHU
00meo0pa3oBaTe/bHON  OpraHu3aliu, SBISCTCS HEOThEMJIEMOM 4YacThlO HX
oOpa3zoBaHHOCTH. OHO CIY)KHAT 3aBEPLIANOLIMM  3TAOM  peaiu3allid  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIFOUEBBIX LIEHHOCTEH, MPUCYINUX
LEIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUsl. OTH ILEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MHUPOBO33PEHHS U OOIIEH KYJIbTYpPHI
YeJIOBEKA, a TaKKE SKOJOTMYECKHM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO M NPUPOAHON cpene. Peammsyercs XxXuMmuueckoe 0O0pa30BaHUE
00y4YaronMxcsl Ha YPOBHE CPEIHEro o0uIero o0pa3oBaHusl CPEACTBAMU YYEOHOTO
npeaMeTa «XUMHUsS», COACPKAHWE W MOCTPOCHUE KOTOPOTO ONPEACIICHBI B
nporpaMMe MO XUMUU C YYETOM CHEUU(PUKA HAYKM XWMHHW, €€ 3HAYCHUS B
NO3HAHUM MPUPOABI U B MATCPUATBHON >KM3HM OOIIECTBA, A TAKXKE C YUYETOM
o0mMX [eneii W MPUHUUIOB, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI CpeaHEro oduero oopazoBanus B Poccuiickoit deneparuu.

XUMUsL KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAyK MIPAacT 0COOYIO POib B
COBPEMEHHOW LMBWIIM3ALMH, B CO3JaHUM HOBOH 0a3bl MATCPUATIBHOM KyJIBTYPBI.
OHa BHOCUT CBOW BKJIaJ B (POPMHPOBAHKE PALMOHATIBHOIO HAYYHOTO MBILIJIEHHUS,
B CO3/IaHUE LEJOCTHOTO MPEACTABICHHS 00 OKPY’KAKIIEM MUPE KaK O €AMHCTBE
OPUPOJBI M YEJIOBEKA, KOTOPOE (POPMHUpPYETCS B XMMUU HA OCHOBE MOHUMAHUS
BEIIECTBEHHOIO COCTABA OKPYKAKOLIETO MHpPA, OCO3HAHWS B3aUMOCBSI3H MEKIY
CTPOEHHEM BEILECTB, X CBOMCTBAMH M BO3MOKHBIMH OOJIACTMHU MPUMEHEHUSI.



TecHO B3aMMOJEHCTBYsI C APYTMMH €CTECTBEHHBIMM HayKaMH, XUMUsS CTana
HEOTHEMIIEMON YaCThEO MUPOBOI KYJIBTYPbI, HEOOXOAMMBIM YCIIOBUEM YCIIEITHOTO
Tpyda M KU3HW KaKAOro wieHa oOuiectBa. COBpeMEHHas XUMHUS KaK Hayka
CO3WAATEIbHAS, KaK HayKa BBICOKMX TEXHOJOTWMI HaIpaBJIcHA Ha PELICHHUE
IOOATBHBIX NPOOIEM  YCTOMYMBOIO PA3BUTHS 4YETIOBEUYECTBA — CHIPHEBOM,
SHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON OE30MaCHOCTH W OXPaHbl 3I0POBbSI.

B coorBerctBuM ¢ OOmIMMM LEISIMA M MPUHOUMOAMH CPEIHEr0 OOIIETO
oOpazoBanus coaepxkanue npeamera «Xumusy (10—11 kmaccel, 6a30BbIH YPOBEHb
W3YYCHHS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYK) UM Uil BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, VYCHEIIHOTO BKJIIOYEHHMS B JKM3Hb COLMYMA, OPOJAOJLKCHHS
00pa3oBaHusl B Pa3IMYHBIX 00NACTSX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CoCTaBJSIIOIIAMU  TIPEAMETA  «XUMUS»  SBISAIOTCS  Oa30BBIE  KypChl —
«Oprannueckas xumus» U «OOmass M HEOPraHWYECKass XHMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0A30BOM HAYKH. CHCTEMA
3HAHWMIA MO HEOPraHWYECKOW XMMHH (C BKITFOUEHUEM 3HAHWI M3 OOUICH XUMUM) U
OpraHn4eckor Xxumuu. GOpPMUPOBAHUE JAHHOM CUCTEMBI 3HAHWNA NPU U3YYECHUH
npeaMera 00€CEYMBAET BO3MOXKHOCTh PACCMOTPEHUST BCEr0 MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHMN, 3aKOHOB U TEOPUI XUMUH.

Crpyktypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpPraHWYeCKass XUMHs» CPOPMUPOBAHA B MPOrpaMME MO XMMHH HA OCHOBE
CUCTEMHOI0 TOAXO0JAa K W3YYCHHIO Yy4YeOHOro wmarepuana u  0OyCIIOBJICHA
UCTOPUYECKM  OOOCHOBAHHBIM  PAa3BUTHEM  3HAHWWA HA  ONPEACTEHHBIX
TEOPETUYECKMX YPOBHAX. Tak, B Kypce OPraHMYECKOM XWMHM BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKUX
COCIMHEHWI, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX W  DIICKTPOHHBIX
NPEICTABICHUA O CTpPOcHMM BellecTB. CBeneHuss 00 W3ydaeMbIX B Kypce
BEIIECTBAX JAKOTCS B PA3BUTHM — OT YITIEBOJAOPOAOB JI0 CIOKHBIX OMOJIOTMYECKA
AKTUBHBIX COCAMHCHWH. B Kypce OpraHm4eckoi XuUMUM TOJYYarOT Pa3BUTHE
c()OPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOLIEro 0O0pa30BaHUsl MEPBOHAYATIBHBIC
NPEICTABICHHUS O XUMHYECKON CBS3M, KIACCU(UKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHMSI, 0 XUMUYECKON PEAKIIUM.

[Ton HOBBIM yIJIOM 3peHUsT B NpeaMere «XuMus» 0a30BOr0 YpPOBHS
paccMaTpUBAETCsl M3YYCHHBIA Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
TEOPETUYECKUIA Marepral M (PAKTOJOTUYECKHE CBEICHUS O BEUIECTBAX M
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmmas U HEOpraHWdyecKas
XUMHS» O0y4aroIMMCs TPEIOCTABISAETCS BO3MOXKHOCTb OCO3HATh 3HAUEHUE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTHYECKAX MO3HIINN,



ryOKe TMOHATH MCTOPHYECKOE M3MEHEHHE (YHKUMH 3TOr0 3aKkoHa — OT
o0o0maroiei 10 OOBICHSIOWIEH U MPOTHO3UPYOLIEH.

Envnas cucreMa 3HaHWil 0 B&XHEHMIIMX BELIECTBAX, UX COCTABE, CTPOCHUM,
CBOMCTBAX W NMPUMEHEHUH, A TAKKE O XHMHUYECKUX PEAKLIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX TMPOTEKaHusl JOmojHseTcs B Kypcax 10 m 11 xknaccos
AJIEMEHTAMHU COJECP)KAHUS, HMMCIOIIMMHU KYJIBTYPOJIOTHUECKANA W TMPUKIAAHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAHHUI) B3aWUMOCBSI3M XHMHH C
APYTHMH HAayKaMHW, PAcKpBIBAIOT €€ pOJib B IMO3HABATEIBLHOM M MPAKTHYECKOM
JESATENIBHOCTA YEJIOBEKA, CIOCOOCTBYIOT BOCHUTAHHMEO YBAKCHHUS K IMPOLECCY
TBOPYECTBA B OOJIACTH TEOPUM M MPAKTHUECKHUX MPHIIOKCHUH XUMHUH, TOMOTAFOT
BBIYCKHUKY OPHUEHTHUPOBATbCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOiieMax, CBI3aHHBIX C XWMHWEH, KPUTHYECKA OCMBICIHMBATh WH()OPMALMIO H
OPUMEHATh €€ JJs TOMOJHEHUS 3HAHWH, PEHICHUS WHTEIUIEKTYaIbHBIX M
AKCIICPUMEHTATIBHBIX MCCIICAOBATENBCKUX 3a4a4. B 1emom coaeprxaHue yueOHOro
npeaMera  «XUMHS»  JaHHOTO  YPOBHA  M3yY€HUsT OPHEHTHPOBAHO  Ha
(opMupoBaHKE y OOYYAROMIMXCS MUPOBO33PEHUYECCKOW OCHOBBI JJIi TTOHUMAHUS
¢unocopckux HACH, TaKUX KaK. MATCPUAIBHOE E€IUHCTBO HEOPTraHUYECKOrO W
OPraHAYECKOT0 MHPA, OOYCJIOBIEHHOCTh CBOWCTB BEHIECTB WX COCTABOM H
CTPOCHHEM, TO3HABAEMOCTh NPUPOIHBIX SIBICHUA NYyTEM SKCIEPUMEHTA W
pPELICHUS MPOTUBOPECYMI MEXAY HOBBIMH (JaKTaMd W TEOPETUYECCKUMHU
NPEANOCHUIKAMHI, OCO3HAHUE POJIA XUMHUHW B PELICHUM 3KOJIOTUMYECKUX MPOOIIEM, a
TaKke TpoOseM COECPEIKEHUST SHEPIETHUECKUX PECYPCOB, CHIPbS, CO3IaHUsI HOBBIX
TEXHOJIOTUI U MAaTEPHAJIOB.

B nmnnane pemeHus 3amad BOCHWTAHUS, Pa3BUTHS W COLMATU3aLUU
0o0ydaromuxcss MPHUHATBIE MPOrpaMMOM MO XUMHUM TOIXOIbl K OMNPEIACIICHUIO
COJNEP)KAaHUsT M MOCTPOCHHS TNpPEeAMETa MNPeAyCMarpuBalOT  (HOPMUPOBAHHE
YHUBEPCATBHBIX YYEOHBIX JCHCTBUH, WMEOIIMX 0a30BOE€ 3HAYEHHE IS
Pa3NMYHBIX BHJOB JACATEIIBHOCTH: PEIICHUS NTPOOJSEM, TMOMCKA, aHau3a M
00paboTKkn uH(pOpPMaLMK, HEOOXOAUMBIX AJIE MPUOOPETEHUS OTBITA MPAKTUYECKON
U WCCIEN0BATENILCKON NEATENBHOCTH, 3aHUMAIOLIEH BaKHOEC MECTO B TO3HAHWUU
XUMMUH.

B npakrtuke mnpenogaBaHus XMMHH KaKk Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU ONPEACIICHAN
COJIEPKATENIBHON XApPAKTEPUCTUKKA LEJICH W3YUYCHUs MPEAMETA HAMPABICHHEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAAWLIMOHHO NPU3HAETCS (POPMHUPOBAHHME OCHOB
XUMUYECKOH HAyKH KakK OOJIACTH COBPEMEHHOIO €CTECTBO3HAHWS, MPAKTHYECKOHN
JEATENIBHOCTA YEJIOBEKA M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOM KynbTypel. C
METOAUYECKON TOYKHA 3PEHMS TAKOM IMOAXOA K ONPEACIICHUIO LEJIEW N3YYCHUS
NpeaIMETA SBJISCTCS BIIOJHE OMPABIAHHBIM.



CornacHo TaHHOW TOYKE 3PECHHS TIABHBIMU LEISIMA HM3YUYEHUS MPEAMETA
«Xumus» Ha 6a30BoM ypoBHE (10 —11 kJ1.) ABASIOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUH KAk  BakKHEHIIEH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KApTHHBI MHUPA, B OCHOBE KOTOPOil
JeKaT KIKOYEBBIE MOHATUS, (PYHIAMEHTAIbHBIE 3aKOHbI U TCOPHH XHMHH,
OCBOCHME SI3bIKA HAYKH, YCBOCHWUE M MOHUMAHWE CYIIHOCTH JOCTYIHBIX
0000UIEHHI MHPOBO33PEHUYECKOIO XapPaKTepa, O3HAKOMIICHHUE C MCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

o (opMHpOBaHME M Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MO3HAHUS
BEUICCTB M XUMHUYECKMX pEakuuid, HEOOXOAMMBIX HJsi MPHUOOPETECHUs
YMCHHIH OPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMUYECKHX SIBICHHIA,
MUMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKONH U TOBCETHEBHOM KU3HU,

e Pa3BUTUE YMEHUH U CIIOCOOOB ACATEIBLHOCTH, CBI3aHHBIX C HAOMIOACHUEM 1
OOBSICHEHHMEM XMMHUYECKOTO SKCIICPUMEHTA, COOIOJEHUEM  TPABHI
0€30MacHOro OOPAIICHHUS C BEIICCTBAMM.

Hapsay ¢ atuMm, conepskaresbHas XapaKTepUCTHKA LENICH W 331a4 N3YUYCHHS
npeaMeTa B MPOrpaMMe N0 XMMHHA YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH
C HOBBIMM MPHOPUTETAMHU B CHCTEME CpenHero odmero odpazoBanus. CeroaHs B
OpENnoJaBaHUM  XUMUM B OOJIBINEH  CTEMEHW  OTHAETCS  MPEANOYTEHHUE
NPAKTUYECKOH KOMIIOHEHTE COACpPKAHWUs OOYyYEHHWs, OPUEHTHPOBAHHOH Ha
NOJATOTOBKY BBIMMYCKHHMKA 00IMIC00pa30BaTeIbHON OpraHU3alviy, BIAJCIOLICTO HE
Ha0OpOM 3HaHWH, a (PYHKUMOHAIBHOW TIPAMOTHOCTBIO, TO €CTh CIOCOOaMu H
YMEHHMSIMHM aKTUBHOTO TMOJIYYCHHs 3HAHWI W MPUMEHEHUS WX B PEalbHON >KU3HU
JUTS PELICHUS] TPAKTHYECKUX 3a1a4.

B cBa3n ¢ 3TMM npM HM3ydyeHUM NOpeaMeTa «XHMHS» JOMHHUPYIOLIEE
3HAQUEHUE MPUOOPETAIOT TAKKUE LETH U 33]1a4H, KAK:

ananranust 00y4YaroumMxcsl K yCIIOBUSIM JMHAMUYHO Pa3BUBAKOLIETOCS MHUPA,
(OpPMUPOBAHKME  WHTEIUIEKTYaJbHO  PA3BUTOH  JIMYHOCTH, TOTOBOH K
camM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHHITHIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX KM3HEHHBIX CHTYalHsX, CBA3aHHBIX C BEIIECTBAMHU M MX
NPUMCHECHUEM,

(GopmupoBaHne y oO0y4arOmMXcs  KJIKOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIM), WMEIOMMX YHUBEPCAIIbHOEC 3HAYCHHE I PA3JIMYHBIX BH/OB
JESATENIBHOCTH: PEIIEHUST MPOOIeM, TIOUCKA, aHaJn3a U 00paboTku MHPOpMALUH,
HEOOXOOUMBIX JUIsi TPHOOPETEHMs OMBITA ACATEIIBHOCTH, KOTOPas 3aHUMAET
BAKHOE MECTO B TMIO3HAHUM XHMHHW, a TaKXkKe UId OLECHKM C TO3ULMA
AKOJIOTMYECKOH O€30MacHOCTH XapakTepa BIMSHHS BEIIECTB W XHMHYECKHAX
NPOLECCOB HA OPraHU3M YEJIOBEKA M MPUPOJHYIO CPELY;



Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEUIEKTYaIbHBIX U TBOPUECKUX
CHOCOOHOCTEN 00yUarommxcs: ClOCOOHOCTH CAMOCTOATEIBHO MPUOOPETATH HOBBIC
3HAHUS IO XUMHUU B COOTBETCTBUM C )KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOB30BATh
COBPEMEHHbIC UH(POPMALMOHHBIE TEXHOJOTUH IJIs MOUCKA U aHaiu3a Y4eOHOW U
HAYYHO-TIONYJISIPHOM HH(POPMALIMKA XUMUYECKOTO COACPKAHUS;

(OopMHUPOBAHUE U PA3BUTUE Y OOYUAIOIIMXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIILICHUS, HA0MI0ATENbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPIE 0COOEHHO
HEOOXOJMMBI, B YACTHOCTH, MPH IUIAHUPOBAHUM W TMPOBEICHUU XUMHUYECKOTO
IKCMIEPUMEHTA;

BOCIUTaHME Yy oOOyvarommxcs YOSKAEHHOCTH B T'YMaHHCTHYECKOM
HAMPaBJICHHOCTH XUMHHU, €€ BaKHOW pOJM B PEIICHUM TJO00AIBbHBIX MPOOIeEM
PaLMOHATIBHOTO NPUPOAONOIb30BAHMUS, TIOMOJHEHHUS SHEPIETUYECKUX PECYPCOB U
COXPaHEHHs] MPUPOAHOIO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOTO
OTHOILIEHHUS K TPUPOAEC U CBOEMY 3J0POBBIO, a TAKXKE MPUOOPETEHUS OMbITA
UCMOJIb30BAHUSl TOJMYUEHHBIX 3HAHUW JUIs TMPUHATHUS TPAMOTHBIX PELICHUHA B
CUTYAIIMSX, CBSI3aHHBIX C XUMUUECKUMHU SBJICHUSIMH.

B y4yeOHOM mmane cpemHero oOmero oOpa3oBaHUs MPEAMET <« XHMHI»
0a30BOr0 ypOBHS BXOJUT B COCTaB MPEAMETHON 001acT «ECTECTBEHHO-HAYYHbIE
OPEIMETHIY.

OO01wee Ynceno 4acoB, OTBEAEHHBIX [T M3YUEHHUS] XUMHX, Ha 0a30BOM YPOBHE
cpenHero oduiero odpazopanusi, cocrtapisier 68 yacos: B 10 knacce — 34 yaca (1
yac B HeAeqo), B 11 kmacce — 34 vaca (1 4ac B HEAEIIO).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPI'TAHNYECKAA XUMUA

Teoperuvyeckne 0CHOBBI OPraHNYeCKO XUMHUH

[TpeaMeT OpraHuYECKO XMMUM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
NOJIyYCHUH HOBBIX BEIIECTB M MAarepuaioB. Teopust CTPOEHHS OPraHWYeCKUX
coenuHeHnii A. M. ByTnepoBa, €€ 0CHOBHBIC MOJIOKEHUS. CTPYKTYpHBIE POPMYJIBI
OPraHMYECKUX BelIeCcTB. [‘omonorusi, wu3oMepus. XWUMHUYECKas CBs3b B
OPraHUYECKUX COEAMHECHUSX — OJIMHAPHBIEC U KPATHBIC CBSI3H.

[Ipencranenne 0 Kiaccu(puKaLMKA OPraHMYECKUX BeIECTB. HomeHKknarypa
OPraHUYECKUX COCAVHECHHMNA (CUCTEMATHYECKAs) W TPUBUAIBHBIC HA3BAHWUS
BOKHEHIINX MPEICTABUTEIECH KITACCOB OPIraHUYECKHUX BEILIECTB.

OKCIIEPUMEHTATIBHBIE METOAbl M3YUYEHHS BELIECTB W WX NPEBPALICHHIA:
O3HAKOMJICHUE ¢ O00pa3liaMM OPraHW4eCKMX BEIIECTB W MaTepHaJaMH Ha MX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHWYeCKMX BEIIECTB, HAOMIOJCHUE W
OMHUCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPALEHUIO OPraHUYECKUX BEIICCTB
NPY HArPEBAHUU (IUIABJIEHKUE, OOYTIIMBAHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHbI: COCTaB M CTPOCHWE, TOMOJIOTMYECKHA psaa. MetaH W 3TaH —
NPOCTEHIINE TPEACTABUTENIN QJIKAHOB. (DPM3MYECKUE M XUMHYECKHE CBOMCTBA
(peakumMM 3aMEUICHHs W TOPEHMSs), HAXOKICHWUE B NPHPOJEC, TMOJYYCHHE W
NPUMCHECHHE.

AJIKEHBI. COCTAaB M CTPOCHHE, TOMOJIOTHYECKHNA psAl. DTWUICH U MPONWICH —
NPOCTEHIINE TPEACTABUTENIN QJIKCHOB. (DM3MYECKME M XUMHYECKHE CBOMCTBA
(peakuMM TUAPUPOBAHUWS, TATOTCHUPOBAHWS, TUApPATAllMM, OKUCICHHS W
NOJIMMEPHU3ALIH ), IOTYYEHUE U TPUMEHCHHUE.

Anxaguensl: OytammeH-1,3 w MetunOyraameH-1,3: cTpoeHue, BaXkHEHIIme
XUMUYECKHE CBOWCTBA (peakuust mosmMmepusanuu). [lonydeHre CHHTETHYECKOTO
Kay4yKa U PE3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUMA psill. ALIETUTIEH
— TPOCTEHIIMKA NPEACTABUTEIb AJIKWHOB. COCTaB, CTPOCHHUE, (PU3MUECKHE W
XUMUYECKHE CBOMCTBA (pPECakUMK THAPHPOBAHMS, TAIOTCHUPOBAHUS, TMAPATALIH,
TOPEHMS ), IOJTYYEHUE W MTPUMEHCHHUE.

Apenbl. beH3on: coctaB, cTpoeHHE, (PU3MUYECKHE U XMMUYECKHE CBOHCTBA
(peakumu rajoreHMpOBaHKS U HUTPOBAHWS ), IOJYUYEHUE W MPUMEHEHHE. T0/1y0i:
cocmas,  cmpoenue,  Quzuyeckue U - XumuyecKkue — CE0UCMed  (peaxyuu
2AI02eHUPOBANUSL U HUMPOBAHUSL), noJyyeHue u npumenenue. TOKCHYHOCTh



apeHoB. ['eHeTMUYeckass CBs3b MEXKIY YIVIEBOJOPOJAMH, NPUHAMICHKAIIUMA K
Pa3IMYHBIM KJIaCCaM.

[TpypoaHbIE MCTOYHMKHM YTJIEBOJOPOAOB. [IpHpOAHBIA ra3 W MOMYyTHBIE
He(TsaHbie Ta3el. Hegre m €€ mpoucxoxacHue. CrnocoOsl nepepaboTku HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECCKUH, KaTaTUTUYECKHid), muposnm3. [IpomykTsl
nepepaboTk HE(PTH, X TPUMEHEHHE B MPOMBILIUIEHHOCTH U B ObITYy. KaMeHHBIH
yIOJIb U TPOAYKTHI €70 nepepaboTKy.

OKCIIEPUMEHTATIBHBIE METOJbl M3YUYEHWS BEUIECTB W WX NPEBPALICHHIA:
O3HAKOMJICHUE ¢ 00pa3liaMM TIACTMACC, KAYYYKOB M PE3UHBI, KOJUICKIUH
«Hedpte» w1 «Yromp», MOACTUPOBAHME  MOJCKYJT  YIJIEBOAOPOJOB W
TATOTEHOMPOU3BOAHBIX, TPOBEICHUE MPAKTUYECKOH PabOThI: MOIYYECHHUE 3THICHA
1 A3YYEHUE €TO CBOMCTB.

Pacu€THbIe 3a0a4n.

BblunicneHuss Mo ypaBHEHMIO XWMWYECKOW peakiuu (Maccel, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOAYKTA PEAKUMHU MO W3BECTHBIM MACCE,
00BEMY, KOJIMYECTBY OJTHOTO M3 HCXOIHBIX BEMICCTB WM MPOIYKTOB PEAKIIUN ).

Kucaopoacoaep:xammue oprannyeckne coeInHeHUs

[IpenenvHble OAHOATOMHBIE CHOUPTHL. METaHONI M 3TaHON. CTPOCHUE,
(U3AYECKME W XMMUYECKME CBOHCTBA (PEAKUMM C AKTHBHBIMH METAJUIAMU,
TATOTEHOBOJIOPOIAMHU, TOPEHUE), TMPUMEHEHHE. BOMOPOAHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIUPTOB. J|eHCTBAE METAHOIA U STAHOJIa HA OPraHKU3M YEJIOBEKA.

MHOroaroMHbele  COMPTHL.  OTWICHIVIMKOAbL M TJMUEPHUH:  CTPOCHHE,
(u3nuecKue W XMMHYECKHE CBOHCTBA (B3aMMOACWHCTBHE CO IIECTOYHBIMA
METAIJIAMHU, KAQUECTBCHHAs PEAKUUsi HAa MHOIOATOMHBIE CIHPTHI). JlelcTBHE HA
OpPraHu3M 4eNoBeKa. [ [puMeHeHne TMueprHa U STUICHITMKOJIS.

@DEHON: CTPOCHHE MOJICKYJIbL, (U3AYECKAE M XUMUYECKHE CBOHCTBA.
TokcuuHoCTh (peHona. [Ipumenenune gpenomna.

Anpaeruabl U kemownvi.  DOpPMaANBIETHI, AaUCTAIBICTHA. CTPOCHUE,
(U3AYECKUE W XUMHUYECKHE CBOMCTBA (PEAaKUMK OKHUCICHHS W BOCCTAHOBIICHUS,
KAQUECTBEHHBIC PEAKIINH ), IOTYYEHUE U TPUMEHEHUE,

ONHOOCHOBHBIE TPEIACNBbHBIE KAapOOHOBBIE KHCIOTH. MypaBeuHas W
YKCYCHAsl KMCJIOTBL. CTPOEHUE, PU3NYECKUE U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue Uisl Kiacca KUCIOT, peakuust 3Tepu(puKaLnm ), OTYYCHHE W MPUMEHCHHE.
CreapriHOBass M OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHCTOT. MbIJia Kak COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE NEHCTBHUE.

Cnoxnple 3QUpbl Kak MNPOM3BOAHBIE KapOOHOBBIX KHCHOT. ['maponus
COKHBIX (upoB. XKupsl. ['maponus sxupos. [IpuMeHeHME )kupoB. bruonorndeckas
POJIb SKAPOB.




YrneBoasl:  cocTaB, KiacCU(pUKauus — yIJIEBOJOB  (MOHO-, JAM- U
noymcaxapuasl). ['r0k03a — mpocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS
MOJICKYJBI, (U3AYECKME M XMMHUYECKME CBOWCTBA (B3aMMOJICHCTBHE C
ruapokcuiom Meau(ll), okucieHne aMMuayHbiM pacTBopoM okcuja cepedpa(l),
BOCCTAHOBJIEHHE, OPOXKEHUE TJIHOKO3bl), HAXOXKIEHUE B MPHPOJE, NPHUMEHEHUE,
ouojornueckas posib. @otocuHTe3. DPyKTO3a KaK H30OMEP MITHOKO3HI.

Kpaxman v nenmono3a Kak NpupoaHble moauMepbl. CTPOEHUE Kpaxmalia
HEIUTION03bl.  DU3WYECKUE W XMMHUYECKME CBOMCTBA Kpaxmana (TWIpOJIH3,
KQueCTBEHHAs PEAKIUS C UOJIOM ).

OKCIIEPUMEHTATIBHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPALICHMIA:
NPOBEJCHUE, HAOMIOJCHUE WM ONMHCAHWUE JEMOHCTPALMOHHBIX OIBITOB. TOPEHHUE
CIUPTOB, KAYECTBCHHBIE PEAKIMH OJAHOATOMHBIX CIHUPTOB (OKUCIIEHWE 3TaHONA
okcuaoM Meau(ll)), MHOroaroMHBIX CHOUPTOB (B3aMMOJACWHCTBUEC TJIMIEPUHA C
ruapokcuaomM Meau(1l)), anmpaernoB (OKUCIICHHE aMMHAYHbIM PACTBOPOM OKCHAA
cepebpa(l) m ruppokcuaom menu(ll), B3auMOACHCTBHE Kpaxmalla C HOAOM),
NPOBEJICHUE MPAKTUYECKON PabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCITOTHI.

Pacu€THbie 3anaun.

BblunicnieHuss mo ypaBHEHMIO XWMWYECKOW peaknuu (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WM MPOAYKTA PEAKLIMHU MO U3BECTHBIM MAcCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 HCXOIHBIX BEMICCTB WM MPOIYKTOB PEAKLIUN ).

A3oTCOnEpKaIME OPraHUYECKUE COCTMHEHUSI.

AMHWHOKHUCIIOTHL KaK aM(POTEpHbIE OPraHUYECKUE COCAUHEHUS. DU3NYECKUE
¥ XMMHYECKHE CBOMCTBA aMWHOKHUCIIOT (HAa MPUMEPE MIHMIKHA). buomornueckoe
3HAQUEHUE aMHUHOKHCIOT. [lenTumpl.

Benku kak npuUpoaHBIE BBICOKOMOJEKYJISPHBIE coeauHeHus. [lepBruuHas,
BTOPAYHAs W TPETHYHASA CTPYKTypa OENKOB. XWMHYECKME CBOHCTBA OEIIKOB:
THAPOJIN3, ACHATYpalsl, KAYECTBEHHBIE PEAKIIMK Ha OCIIKH.

OKCIIEPUMEHTATIBHBIE METOJbl HM3YYEHUS BEUIECTB W WX NPEBPALICHMIA:
HaOJIFOJICHUE U OMKCAHUE TEMOHCTPALMOHHBIX OIBITOB. AEHATypalns OCIKOB IpU
HarpeBaHWM, LIBETHBIE PEAKIIUA OCITKOB.

BbicokomosiekyIsipHbIe COeTUHEHHUSI

OCHOBHBIE MOHATUS XUMHHA BBICOKOMOJICKYJISIPHBIX COCJAMHCHUNA: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPU3ALNHN, CPEIHAS MOJICKYJISIPHAS
macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJEKYJIIPHBIX COCAMHCHHA —
NOJIMMEPH3ALMS U MOJTMKOHACHCALIUS.

OKCINIEPUMEHTATIBHBIE METOABl KM3YUYEHHS BEHIECTB W WX NPEBPALICHHIA:
O3HAKOMJICHUE ¢ 00pa3lamMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
KAy4yKOB.

MeKnpeIMETHBIE CBA3H.



Peanuzaius MexXnpeIMETHBIX CBSA3CH MpU M3YYCHUHM OPTaHUYECKOW XUMUH B
10 kmacce OCYIIECTBISECTCS dYepe3 HCMOJIb30BAHUE KakK OOIIMX E€CTECTBEHHO-
HAYYHBIX TIOHATHM, TaK W TIOHATHH, SIBJISIOIIMXCS CUCTEMHBIMHU IJi OTACITBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKIIA.

OO1ue ecTeCTBEHHO-HAYYHbIC TIOHATHS: SBJICHUE, HAYUHBIH (DaKT, TMIOTE3a,
3aKOH, TEOpUS, aHAJIN3, CUHTE3, KiacCHU(UKALMS, MEPUOJUNYHOCTh, HAOIIOACHUE,
U3MEPEHHE, SKCTIEPUMEHT, MOICTTMPOBAHHE.

duznka: MaTepus, OSHEPrus, Mmacca, aroM, DJJICKTPOH, MOJIEKyJa,
DHEPreTUYECKU YPOBEHb, BEIIECTBO, TENNO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, PU3MUECKUE BETUUMHBI U €IMHUIIBI KX U3MEPEHMUS.

buonorus: kneTka, opraHusMm, Ouocdepa, 0OOMEH BEUIECTB B OPraHU3ME,
¢doTocuHTE3, OMOJIOTMYECKM aKTWBHBIC BellecTBa (OCTKU, YIJCBOMABI, JKHMPHI,
(bEpPMEHTHI ).

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOMAEMbIE, TOTITURO,
PECYPCHIL.

TeXHONOTHS: THINEBbIE TPOAYKTHI, OCHOBBI pAIMOHAIBHOTO THUTaHUS,
MOTOIINE CPENICTBA, JIEKAPCTBEHHBIC M KOCMETUUECKUE Tpenaparhl, MaTepuasbl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPI'AHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XAMHUYECKUI BneMeHT. AToM. Sapo aroma, W30TONBL OJIEKTPOHHAS
000JI04Ka. DHEPreTUYECKUE YPOBHU, MOAYPOBHUA. ATOMHBIC opOuTany, s-, p-, d-
3neMeHTbl. OCOOEHHOCTH pachpelesicHrs 3JIEKTPOHOB MO OpPOUTAIsIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PHUTypanust aTOMOB.

[Tepnomnnuecknii 3axkoH U [lepuoanyueckas CUCTEMA XUMHAYECKUX HJIEMEHTOB
J. K. Menaeneea. CBsi3b MEPUOAMYECKOTO 3aKOHA U [1epHOIMYECKONA CUCTEMBI
XuMHAYeckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMMYECKMX JJIEMEHTOB U
0o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB MO TPYIIaM W NEPUOJAM.
3HAUYCHHE NMEPUOJIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemecTBa. XWUMHUYECKas CBsi3b. Buabl XWMHYECKOH CBS3U
(KOBAJICHTHAs! HEMOJSIPHAs W MOJSPHAs, MOHHAs, METAJUIMYECKas). MexXxaHU3Mbl
0o0pa3oBaHMsl KOBAJICHTHOH XWMWYECKOW CBA3M (OOMEHHBIA W  JTOHOPHO-
aKuenTopHelid). BomoponHas cBsA3b. BajleHTHOCTb. ONEKTPOOTPULATEIBHOCTb.
Crenenb OkuciIeHUs. MOHBI: KATUOHBI 1 AaHUOHBI.



BemecrBa  MOJIEKYJISPHOTO M HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MTOCTOSIHCTBA COCTABA BEILECTBA. THUIbI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT THUITA KPUCTALTHIECKONA PEIIETKH.

[ToHsATHE O mUCTIEPCHBIX cucTEMax. VICTMHHBIE W KOJJIOMAHBIE PACTBOPHIL.
MaccoBas 10J1s BELIECTBA B paCTBOPE.

Knaccupukanums HEOPraHNn4eCKUX COCIMHEHNH. Homenkiatypa
HEOPraHWYECKUX BELIECTB. ['€HETHYECKas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIIIEKANMX K PA3JIMUYHBIM KJIACCaM.

Xumuueckas  peakums.  Kiaccuukanms  XMMUYECKMX — pPeakUuii B
HEOPraHWYeCKOM M OPraHMYECKOW XUMHUHM. 3aKOH COXPAHEHUS MACChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUM TPH XUMUAYECKUX PEAKLUSX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTb OT pa3ivuHbIX (pakTopoB. OOpaTumbie
peakiu. XuUMHYECKOe paBHOBecHe. DaKTOpbI, BIUAIOMIME HA COCTOSHHE
XUMHAYeCcKOro pasHosecus. [ Ipunumn Jle [arense.

OnexTponuTryeckas aucconuanus. CusbHbIC U clladbie 3eKTposuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB. KMCIIAsA, HEUTPAJIbHAS, IIETOYHAS.

OKHCIIMTENBEHO-BOCCTAHOBUATEIILHBIE PEAKLIM.

OKCIEPUMEHTAIIBHBIE METOABl M3YYEHMS BEIIECTB W KX MPEBPALICHUMN:
nemoHcTpauns tadnun «[lepuoaudeckas cucteMa XUMHAYECKUX dneMeHToB [, .
MenpeneeBa», U3ydYEHUE MOJENCH KPUCTAUIMYECKUX PEIIETOK, HAONIOICHUE W
OMHCAHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (PA3JIOKEHUE MEPOKCHAA
BOJOPOJA B MPUCYTCTBUU KaTa3aTOPa, ONPEACIIEHUE CPEAbI pACTBOPOB BELLECTB
C TOMOUIbI0 YHUBEPCAIBHONO WMHAMKATOPA, PEAKIUU HMOHHOIO OOMEHa),
NPOBEICHUE MPAKTUUECKON paboThl « BiusHue pa3znuvHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKLIANY.

PacuérHrie 3anauu.

Pacuétel 1m0 ypaBHEHUsSM XUMHYECKMX pEaKUMi, B TOM  YHUCIE
TEPMOXMMHYECKUE PACUYETHI, PACUYETHI C MCIOJIB30BAHUEM TIOHATHS «MAacCOBAs
JIOJISI BELECTBAY.

Heoprannyeckasi Xumust

Hemeraymel.  Ilonoxxkenne HemertauioB B llepuommueckoit  cucreme
XUMUYECKUX 37eMeHTOoB J[. Y. MenaeneeBa U 0COOEHHOCTH CTPOCHHUS aTOMOB.
dU3NYEeCKUE CBOMCTBA HEMETAJUIOB. AJUIOTPONMS HEMETAUIOB (HA MPUMEPE
KHUCJIOPOJa, cepbl, ocdopa u yriepoaa).

XHAMHUYECKUE CBOMCTBA BAXXHEHIINX HEMETAIJIOB (TaJIOTEHOB, CEPBI, a30Ta,
dochopa, yraepoga M KpPEMHMSI) M UX  COCIAMHCHHUA  (OKCHJIOB,
KHCIIOPOICOACPKALIMX KKCITOT, BOAOPOIHBIX COSAMHEHUN ).

[IprMeHenre BaXKHENINX HEMETAIUIOB U UX COEIUHEHHA.



Mertainel. [lonoxxeHne MetaoB B lIepuoauyeckoil CUCTEME XUMHUYECKUX
anemeHToB J[. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0YEK
aToOMOB MeTa/uioB. O0mue Pu3nvyeckue CBOHCTBA META/LUIOB. CrylaBbl METAIIOB.
DNEKTPOXUMHUYECKUI Pl HANPSHKEHUI METAIIIIOB.

XHAMHUYECKUE CBOMCTBA BAXKHEHIINX METAIOB (HATpWi, Kajaui, KaJlbIIMiA,
MarHui, aJlFlOMUHUHI, [IMHK, XPOM, YKEJIE30, ME/Ib) U UX COCAUHEHUH,

OOwmme cnocoObl moaydeHus: MeTaioB. [I[puMeHeHe MeTauioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHUS BEIIECTB W HMX MNPEBPALLEHUMN:
U3YUYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», 00pPa3lOB HEMETAJUIOB, PELICHUE
SKCIICPUMEHTAJIBHBIX 33714, HAOMIOJACHHE M ONMUCAHUE JCMOHCTPALMOHHBIX H
71a00PaTOPHBIX OMBITOB (B3aMMOJCHCTBHE TMAPOKCUAA ATOMUHHS C PACTBOPAMHU
KHCJIOT U IIEN0YEH, KAUECTBEHHBIC PEAKIMN HA KATHOHBI METAJIJIOB).

Pacu€THbie 3anaun.

Pacuétsl Maccel BemecTBa Wik 00ObEMA ra3oB MO M3BECTHOMY KOJIHMYECTBY
BCIIECTBA, MAcCEe WA O0BEMY OJHOTO M3 YYACTBYIOIIUMX B PEAKIMU BEIIECTB,
pacuéTel Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIA OJHO
U3 BELIECTB UMEET IPUMECH.

XuMHS U ’KU3Hb

Ponb xumun B 00ECHICUCHUH SKOJIOTMUYECKON, SHEPreTHUYECKOW M MUINEBOM
0€30MacCHOCTH, Pa3BUTUU MEAMLHHBL. [[OHATHE O HAy4YHBIX METOJAAX IMO3HAHWS
BEILIECTB U XUMUYECKUX PEAKLIUIA.

[Ipencrapnenrss 00 OOmMMX HAYYHBIX MNPUHOUNAX MPOMBILUICHHOTO
ITOJIYYEHHS BOKHENIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MATEPHANIOB. BAKHEHIINE CTPOUTEILHBIE
MaTephaibl, KOHCTPYKLMOHHBIE MaTrcphaibl, KpackKh, CTEKI0, KepaMuKa,
MaTepraibl Ui JIEKTPOHUKHA, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEPAIBHBIE
yA00peHUsI.

XuMHUsA M 3I0POBBE YEJIOBEKA: IpaBHJIa HMCIIOJIB30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, npasuia 0€30MacHOr0 MCMONIB30BAHUS MPEMAPaTOB OBITOBOH XWUMHHA
B IIOBCETHEBHOMN JKU3HH.

MeKnpeIMETHBIE CBA3H.

Peanuzanuss MEXKIOPEIMETHBIX  CBA3€H NpPH  M3y4YeHMHM OOmIeH U
HEOPraHu4yeCcKOl XxumMuu B 11 Kacce OCYIIECTBISAETCSA YEPE3 UCIIONBb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHbIX TMOHSATUH, TaK W TOHATUH, SBISIOLIUXCS
CUCTEMHBIMH JUTA OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0wmme eCTECTBEHHO-HAYYHbIE TOHATHS: HAY4YHBIA (aKT, TMIOTE3d, 3aKOH,
TEOpUsl, AaHallu3, CUHTE3, KIaccupukauus, MNEPUOANYHOCTh, HAOIIOJCHUE,
DKCIIEPUMEHT, MOJIETUPOBAHNE, U3MEPEHUE, SBJICHUE.



duznka: MaTepus, SHEPrHUs, Macca, aToM, JIEKTPOH, TPOTOH, HEMTPOH, MOH,
W30TOI, PaMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUCCKUIT yPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHME BEIeCTBA, (PU3MUECKHE BEIWUMHBI U CAWHUIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHuM3Mm, DJKocucTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMMHBI, 0OMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOMACMBbIE, TOTITURO,
PECYPCHI.

TeXHONOTHS: XUMUYECKas MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJACTBO
CTPOMTENILHBIX MaTepuajioB, CEbCKOXO3SIMCTBEHHOE MPOM3BOJCTBO, THIIEBAs
MPOMBIIIJICHHOCTh,  (hapMalleBTHUECKass  MPOMBIIIIEHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHMX TMpEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnMBaeT TpeOOBaHUS K PE3yJibTaraM OCBOCHUS
0o0y4YaroUMMUCS MpOrpaMM CpeaHero oo0imero o0pa3oBaHMs (JIMYHOCTHBIM,
METANPEIMETHBIM M MPEAMETHbIM). HayyHO-METOaM4ecKOlW OCHOBOM  [uis
pa3pabOTKH TUIAHUPYEMBIX PE3YJBTATOB OCBOCHMS MPOrpaMM CPEAHEro oOmIero
00pa3oBaHusl SIBJISIETCS CUCTEMHO-ACATENLHOCTHBIN MOAXOI.

B coOTBETCTBHM € CHUCTEMHO-ACATENIBHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIBTATOB OCBOCHWS MPEAMETa «XUMHS» HAa YPOBHE CPEIHETO
o0mero 00pa3oBaHus BbIICAEHBI CAEAYIOIIUE COCTABISIONINE:

OCO3HaHUE OOYYaAIOIUMUCS POCCUICKONW TPaKIAHCKOW WIACHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH W CAMOOIPEACTICHHIO;

HAJIMYME MOTUBALUHU K O0OYUEHUIO,

LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOESKICHUN JTUMYHOCTH HA OCHOBE
KITFOUEBBIX LIEHHOCTEN M HCTOPUYECKUX Tpaauluii 0a30BOH HAYKHA XUMHH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJACTBOBATHCS B CBOCH
JESATENBHOCTA LEHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMHM, MPUCYIIUMH LIETOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHus,

HAIAYUE MPABOCO3HAHMS SKOJIOTMYECKON KYJbTYPhl U CHOCOOHOCTH CTABHUTH
LEJIH U CTPOUTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YyABTATBl OCBOCHUS MpPEAMETa «XUMHSD)» TOCTUTAKOTCS B
€AMHCTBE YYeOHOH W BOCHUTATENIBHOM JEATEIbBHOCTH B COOTBETCTBHM C
T'YMaHUCTUYECKHUMHU, COLIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJCATaMH POCCUICKOr0 TIPaKIAHCKOro OOMIECTBA, NPHHATHIMU B OOLIECTBE
HOpMaMM M TpaBAJaMU  MOBEACHHS,  CIIOCOOCTBYIOLUIMMHM  IPOLECCAM
CaMOIIO3HAHUs, CAMOPAa3BUTUST W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00y Yaroumxcsl.

JIMYHOCTHBIE  pPE3yNbTATBl OCBOEHUS MpeAMeTa «XUMHS»  OTPAKAOT
Cc()OPMUPOBAHHOCTh ONBITA TO3HABATEIILHOM M MPAKTUYECKOW AECATEIbHOCTH
o0ydaromuxcs Mo peain3aliy NPUHITHIX B OOIIECTBE LICHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUSL:

0CO3HaHUsl O0YYAOIIMMHUCSA CBOUX KOHCTUTYLIMOHHBIX MPaB U O0S3aHHOCTEHH,
YBOKCHHS K 3aKOHY M MMPABOMOPSIKY;

OPEICTABICHUAS O COLMAIBHBIX HOPMAax M NPABHJIAX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMPU CO3JAHUH
y4E€OHBIX MPOEKTOB, PEIICHUM YUYEOHBIX W MO3HABATENIbHBIX 337144, BBIOJHEHUH
XUMUYECKHX SKCIIEPUMEHTOB,;

CHOCOOHOCTH TOHUMAaTh M MPUHUMAaThb MOTHBBI, HAMEPECHHS, JIOTHKY W
apryMEHThI IPYTHX MPH aHAJIN3€E PA3JIMYHBIX BUJOB YUCOHOM ACITENbHOCTH,

2) IaTPHOTHYECKOTO BOCIIUTAHUSA

LHEHHOCTHOTO OTHOIICHWUST K MCTOPHYECKOMY W HAYyYHOMY HACJIEAHIO
OTEUYECTBEHHON XUMUH,

YBOKCHHUS K TPOLECCY TBOPYECTBA B OOJACTH TECOPUM M MPAKTHYECKOTO
NPUMECHEHHS XWMHH, OCO3HAHMsI TOTO, YTO JOCTHMIKEHUS HAYKH €CTh PE3yJIbTar
JUIATENBHBIX ~ HAONMFOJCHUH, KPOMOTIMBBIX  J3KCHEPUMEHTAIBHBIX  MOMCKOB,
NOCTOSIHHOTO TPYJa YUYEHBIX U TPAKTUKOB,;

WHTEPECA W TMO3HABATEIBHBIX MOTHBOB B IMOJIYYCHHHM W TMOCIEAYIOLIEM
aHan3e MHPOPMALMKU O MEPEIOBBIX JOCTUKECHHUIX COBPEMEHHON OTEUECTBEHHOM
XUMHWH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHSI:

HPABCTBEHHOI'O CO3HAHMSI, STHYECKOT0 MOBEICHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBSI3aHHBIC C XUMUYECKUMH SIBIICHUSIMM,
Y IPUHAMATHh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBbI M IEHHOCTH,

TFOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE W TOCTYNKH CBOMX TOBAPMILECH C
NO3ULMII HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHWUE MOCIEACTBHMA 3THX
NOCTYTIKOB,;

4) popmMupoBaHuS KyJIbTYPbI 310POBbSI:

NOHAMAHWs LEHHOCTECH 310pOBOr0 M 0Oe3omacHOro o0pasza KU3HW,
HEOOXOMMOCTHA OTBETCTBEHHOIO OTHOLICHHS K COOCTBEHHOMY (PH3MYECKOMY W
NCUXHYECKOMY 3[I0POBBIO;

coOroicHUs TpaBuil O€30MacHOro OOpalleHusi ¢ BEHIECTBaMU B OBITY,
ITOBCETHEBHOM JKU3HU U B TPYAOBOM ACATEIILHOCTH,

NOHAMAHWS LEHHOCTH NPaBWI WHAWBUAYAIBHOTO M  KOJUICKTHBHOTO
0€30MacHOro MOBEACHHS B CUTYALMSX, YTPOKAOIINX 30POBBIO U KU3HU JIFOJEH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYECK (yHNOTPeOICHUS
AJIKOTOJIs1, HAPKOTHKOB, KypEHUS ),

S) Tpy10BOIrO BOCIIMTAHUSI:

KOMMYHUKAaTHBHOH  KOMIETEHTHOCTH B  yYEOHO-UCCIICI0BATEIBCKON
JESATENIBHOCTA, OOIIECTBEHHO TOJIE3HOH, TBOPYECKOW MW JAPYTrMX  BHAAX
JEATENBHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYaCTHE B PCIICHUM MNPAKTUYECKUX 3a4a4
COIMAJIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI),



MHTEPECA K MPAKTHUECKOMY M3YUYEHHIO MPOQECCHil pa3TuYHOrO POAd, B TOM
YUCJIE HA OCHOBE NMPUMEHEHHUSI PEAMETHBIX 3HAHUI M0 XUMUU,

YBOKCHUS K TPyAy, JIOAAM TpyJa U pe3yjabTaTaM TPyJAOBOH IEATEIIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHON TPACKTOPUHU
oOpazoBanus, Oyaymeid npodeccud W peaau3alud COOCTBEHHBIX >KM3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, COCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpeOHOCTEN 001IECTBA;

6) HK0JIOTHYeCKOr0 BOCTIUTAHMS:

SKOJIOTHYECKH 1EJIECOO0PA3HOr0 OTHOIICHUST K MPUPOAE, KAK HUCTOUYHUKY
CYLICCTBOBAHMS KU3HH HA 3EMJIC,

NOHAMAaHUS TJIOOAJTBHOTO XapaKTepa 3KOJOTMYECKMX MPOOJIEM, BIIHASHHS
3KOHOMHUYECKHX MPOLECCOB HA COCTOSHUE MPUPOAHON U COLIMATIBHOM CPEBL;

OCO3HaHUS HEOOXOAMMOCTH WCHOJB30BaHUSl JOCTH)KCHUH XUMHUM  JUIs
PELIEHHs BONPOCOB PALMOHAIBHOTO MPAPOJONIOIB30BAHUS,

AKTUBHOTO HENPHUATHS ACUCTBUH, TMPUHOCAINIMX BPEd OKPYKaAOLIEH
OPUPOJHON Cpeae, yMEHUST MPOrHO3MPOBAaTh HEOIArOMPUSATHBIE SKOJOTHYECKHE
MOCJIEACTBHS PEANTPUHUMAEMBIX ACHCTBUI U IPENOTBPALLIATH UX;

HAJIMYUS PA3BUTOrO SKOJIOTHYECKOTO MBILUICHHS, S3KOJOTUYECKON KYJIBTYPBI,
OMbITa JEATENBHOCTH 3KOJIOTUYECKOT HaIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATECA WUMHU B ITO3HABATEIIbHOW, KOMMYHHUKATUBHONW W COLMAJIBHOM
NPAKTUKE, CIOCOOHOCTM M yMEHMS AKTHBHO TMPOTHUBOCTOSTH WACOIOTHH
xemodoouu,

7) HEHHOCTH HAYYHOT'0 O3HAHHUSA:

Cc()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W OOINECTBEHHON MTPAKTHKH;

NOHAMAHWS CHCUM(PUKHM XWMHUM KAaK HAyKH, OCO3HaHWS €€ pOJA B
(OpMUPOBAHMM PALMOHATBHOIO HAYYHOIO MBINUICHUS, CO3JAaHUM LIEJIOCTHOTO
NPEICTABICHHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPHPOJbI U YEIIOBEKA, B
NO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHH NpoOJIeM COXPaHCHHS
MPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B 0COOOH 3HAYMMOCTM XMMHUM JUII  COBPEMEHHOMN
LMBHJIM3ALMU. B €€ T'YMAHUCTUYECKOM HAINPABICHHOCTH W BAKHOH pOIM B
CO3[aHMM HOBOM 0a3bl MaTEpUATBHON KYJbTYPbI, PEIICHUH MO0AIBHBIX TPOOIIEM
YCTOWYHABOIO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPIeTUYECKON, MUIIEBONA U
AKOJIOTHYECKOH O€30MacHOCTH, B PA3BUTHUM MEAMIMHBI, OOECIEUYCHUN YCIOBHIA
YCOCMIHOTO TPpyJa M OKOJOTMYECKA KOM(DOPTHOM KM3HM KaKAOrO 4YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TNOHHMMAHMS CYIHHOCTH METOJOB
MO3HAHMS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCHOJIb30BAThH



NOJIy4acMble 3HAHMS JUIsl aHATH3a U OOBSICHEHUS SIBJICHUM OKPYXKArOUIEr0 MUPA U
NPOUCXOAIIMX B HEM U3MECHEHUN, YMEHHS IeJaTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA
OCHOBE HAy4HbIX (DAKTOB W HMCIOMIMXCS [JAHHBIX C LEIbK TMOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSITETIBHO HCIIOJIB30BaTh XWMWYECKUE 3HAHUS JUIs
peteHust TpoOJIEM B peaibHBIX )KU3HEHHBIX CUTYaLUsIX;

UHTEPECA K MO3HAHUIO U UCCIIE0BATENBCKON IEATENBHOCTH,

TOTOBHOCTH W CIOCOOHOCTM K  HENPEPBIBHOMY  00Opa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY [IOJIYYCHHIO HOBBIX 3HAHWM 1O XUMUU B
COOTBETCTBUM C KU3HEHHBIMUA MOTPEOHOCTSIMU;

MHTEPECa K OCOOCHHOCTSIM TPyJa B Pa3MyHbIX cdepax mpodheCcCHOHATbHON
JESATENBHOCTH.

METAINPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHBIE PE3yIbTaThl OCBOCHHS YUYEOHOTO MpeAMETa « XUMHUS» HA
YPOBHE CPEHETO 00MEro 00pa30BAHMS BKITIOYAIOT;

3HaUUMble  JUIs  (OpPMHpPOBAHHMS ~ MHPOBO33PEHHsS  OOYYArOIIMXCS
MEXAUCUUIIIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHBIC MOHITHS, OTPAKAOLINE
LEIOCTHOCTh HAYYHOW KapTUHBI MHUpa M COEUM(PUKY METOAOB MO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax (Marepus, BEWIECTBO, SHEPIUs, SBICHUE,
NPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOPUsl, UCCIEAOBAHUE, HAOTIOCHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEPCAJIbHBIC YUYeOHBIC NEHCTBUS (NO3HABATENIbHBIE, KOMMYHUKATUBHBIE,

PETYJIATUBHBIE ), o0ecnevnBaroIIne (opMupoBaHuE (YHKIIMOHATIBLHOM
IPaMOTHOCTH M COLIMAITEHOM KOMITETEHIMHN 00YYarOLINXCs,
CHOCOOHOCTB oOyJaromuxcst MCIOJIb30BATh OCBOCHHBIC

MEXAMCUUIIIIMHAPHBIC, MAPOBO33PCHUECKUE 3HAHMS U YHHBEPCAIBHBIE YUYCOHBIC
JEUCTBHS B ITO3HABATEIILHON W COLMAIBHON ITPAKTUKE.

MeranpeaMeTHblE pe3ybTaTbl OTPAKAKT OBJIAJACHUE YHUBEPCAIBHBIMU
y4cOHBIMA  TIO3HABATEIIbHBIMH, KOMMYHUKATHBHBIMH M PETYJISATUBHBIMH
JEUCTBUASMH.

OBaanenue YHHBEPCAILHBIMH y4eOHbIMH MO3HABATEJIbHBIMH
AefiCTBUSIMH:

1) 6azoBbIe TOTHYECKHE CHCTBUA:

CaMOCTOSITENbHO  (POPMYJNHpPOBaTH W AKTYAIM3UPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh,

ONPENCIATh LENU JEATEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSA, COOTHOCHUTE PE3YJIBTATEI NEATEIBHOCTH C ITOCTABIICHHBIMHA LIEISIMU,

HCIIOJIB30BATh MPA OCBOCHUN 3HAHUN MPUEMBI JIOTHYECKOT'0 MBIIIIJICHHS —
BBLICIIATE XaPAKTEPHBIC MPU3HAKA ITOHATUN W YCTAHABJIUBATL UX B3aUMOCBSI3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS UIsl OOBICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAaHUS M KPUTEPUM s KJacCU(MKAUMK BEUIECTB MW
XAMWUYECKUX PEAKLINIL,

YCTAHABIIMBATh TMPUYMHHO-CJACACTBEHHBIE CBS3M MEXKIY HW3y4acMbIMHU
SBIICHUSIMU,

CTPOUTh JIOTHYECKUE PACCYXKIACHHS (MHIYKTUBHBIC, NEAYKTHBHBIC, I10
AQHAJIOTHH), BBISBIIATH 3aKOHOMEPHOCTH WM MPOTUBOPEYMS B PAaCCMaTPUBACMBIX
SBJICHUSAX, (POPMYIMPOBATH BBIBOBI M 3aKITFOUECHUS,

OPUMEHATH B MPOLIECCE MO3HAHUS, UCTIONB3YEMBIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE ) MOJIEH, MPEOOPA30BBIBATH MOACTBHBIC MPEACTABIICHUS — XUMUYECKHIA
3HaK (CMMBOJI) DBJIEMEHTA, XHMHYECKas (POpMyJia, YPaBHCHHE XHUMHUYECKOH
pPEAKUMM — MPU PEIICHUM YYEOHBIX MO3HABATENBHBIX M MPAKTUYECKHUX 3a7ad,
NPUMEHSITh HA3BAHHBIE MOJEIIBHBIE MPEACTABICHUS ISl BBISBJICHUS XapaKTEPHbBIX
NPU3HAKOB U3YyYAEMBIX BEUICCTB U XUMUYECKUX PEAKLIUAN.

2) 0a30BbIC HCCICI0OBATEILCKHE ICTICTBHSA:

BJIQJICTh OCHOBAMM METOJOB HAYYHOI'O TMO3HAHWS BEHIECTB M XUMHYECKHX
PeaKnnii;

(opMyIUPOBATh LUENH U 3314l UCCIEA0BAHMS, UCTIOIB30BATh OCTABIICHHBIE
U CAMOCTOSTEIbHO C(POPMYJUPOBAHHBIE BOMPOCHI B KA4eCTBE WHCTPYMEHTA
NO3HAHUS W OCHOBBI JUIsl (JOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CY>KICHHIA,

BIQJICTh HABBIKAMHM CAMOCTOSITENIBHOTO TJIAHUPOBAHUS W MPOBEACHHS
YUECHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMOIATh 3a XOJI0M
NPOLECCA, CAMOCTOATEIBHO MPOTHO3UPOBATh €r0 Pe3ynbTar, (HOpPMYIHPOBATH
0000MEHNS W BBIBOBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJILTATOB HCCIIEA0BAHUS,
COCTaBJIATH OOOCHOBAHHBIN OTUYET O MPOJACTAHHON padoTeE;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEAOBATENIbCKOM UM MPOEKTHOM
JESATENIBHOCTHA, MPOSBISATE CHOCOOHOCTH M TOTOBHOCTH K CaAMOCTOSTEIBHOMY
NOMCKY METOJOB PCELICHUS NPAKTHYECCKUX 3a1a4, MPUMEHCHHIO Pa3IMYHbIX
METOIOB MO3HAHUS.

3) pabora ¢ unpopmanmueii:

OPUEHTHPOBATBCS B  PA3IMYHBIX MCTOYHHMKAX HHQOpManuu (HAy4YHO-
NOMyJISIPHAsE JIMTEpPAaTypa XWUMHUYECKOTO COJECPYKAHMUS, CHPABOYHBIE MOCOOMS,
pecypcbl MHTEpHETA), aHATM3WPOBATh MH(POPMALIMIO PA3IMYHBIX BUAOB U (PopMm
NPEICTABIICHHAS, KPUTHYECKH OLICHUBATH eé JOCTOBEPHOCTB U
HENPOTUBOPEUYHBOCTD,



(opMynUpoOBaTh 3aMPOChl U MPUMEHATh PA3TUYHBIE METOMABI MPU MOUCKE U
otOope wmH(poOpManmMM, HEOOXOOUMOW HJs BBINOJHEHUS Y4YEOHBIX 331ad
OnpeAcICHHOIO TUIIA,

npuOOpETaTh OMBIT HKCHOJIB30BAHUS WH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U PA3JIMYHBIX MOMCKOBBIX CUCTEM,

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAIBHYHO  (OpMYy  TPEACTABICHHS
uH(popManum (cxemsl, rpaduKh, AMArpaMMBbl, TaOJIHULIBI, PUCYHKH U APYTHUE);

UCIOJb30BaTh HAYYHBIA $3BIK B KAQUeCTBE CpeACTBA Npu padoTe C
XUMUYECKOH WH(pOpManueil: NPUMEHATh MEXKIPEAMETHBIE ((PU3AYECKHME U
MAaTEMATUYECKUE ) 3HAKA U CUMBOJIBL, (POpMYJIbl, aO0OpEBUATYPBI, HOMEHKIIATYPY;

UCMOJb30BaTh W NPEeOOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HaTTTHOCTH.

OBnageHne yHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMH 1CHICTBUSIMH::

3a/1aBaTh BOMPOCHI MO CYHIECTBY O0CYKIAEMOM TEMBI B XOJ€ IUAIOra W/WIH
JUCKYCCHW,  BBICKA3bIBATh  HMJEH, (OPMYJHMpPOBATH CBOM  MPEIIOKCHHS
OTHOCHUTEJILHO BBITOJIHEHUS MIPEIOKEHHOH 332K,

BBICTYNIATh C MPE3CHTAUMEN PE3yJIbTaTOB MO3HABATEIBHON JAEATEIBHOCTH,
NOJIYYEHHBIX CAMOCTOSITENIBHO WJTH COBMECTHO CO CBEPCTHUKAMM MPH BBIMOTHCHAN
XUMHYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW PAdOTHI MO MCCIEAOBAHUIO CBOMCTB
M3Y4YaEeMbIX BEIIECTB, Peau3alny y4eOHOro MPOeKTa U POPMYIMPOBATH BBIBOJIbI
N0 pe3yJbTaTaM MPOBCAEHHBIX MCCICIOBAHUA MYTEM COIIACOBAHUS MO3WLUI B
X0J1¢ 00CY X ACHUS K1 OOMEHA MHEHUSIMH.

OsBiageHne yHHBEPCAJbLHBIMHA PEryJISTHBHbIMH AeHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHWPOBATh M OCYIIECTBISATH CBOK IO3HABATEIBHYIO
JESATENBHOCTh, OMpEAeisas €€ UEeNM W 3aJa4d, KOHTPOJMpPOBaTb W O MEpe
HEOOXOUMOCTH KOPPEKTUPOBATh MPEAJAracMblii alroputM JICHCTBUH TpH
BBITIOJTHEHUHM YYEOHBIX W HCCIECNOBATENIbCKUX 3a/Jay, BBIOMPATh HamOoJee
3(hPeKTUBHBIA €MOCO0 WX PEIEHUS C YYETOM TMOJYYEHUS HOBBIX 3HAHWUKA O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILECTBIIATE CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CaMOaHaJIn3a
Y CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATDBI

10 KVTIACC

[IpenMeTHBIE pE3yJIBTATBI  OCBOEHUS Kypca «OpraHuveckas XuMUs
OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEACTABICHHH O XUMHYECKOW  COCTaBIISIOUICH
€CTECTBEHHO-HAYYHON KAPTUHBI MHpA, POJIA XAMWUHA B TO3HAHWM SBJICHUAMN



Opupoabl, B  (QOPMUPOBAHMM MBILUICHWS W KYJBTYPbl JIMYHOCTH, €€
(PYHKIIMOHATIBHON TPaMOTHOCTH, HEOOXOIMMOM 17151 pELICHHS] MPAKTUYECKUX 3a4a4
Y 3KOJIOTUYECKM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPUPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMON  XMMHWYECKMX  3HAHWWA, KOTOpas  BKJIFOYACT:
OCHOBOMOJIAralOIue TMOHATHS (XUMUYECKHA DJIEMEHT, aroM, 3JJICKTPOHHAS
000JI04Ka aTOMa, MOJIEKYJIA, BAJIEHTHOCTD, 3JIEKTPOOTPHLIATENBHOCTD, XUMHAYECKAS
CBSI3b, CTPYKTYpHas Qopmyisia (pa3BépHyTas U COKpalIEHHAs), MOJib, MOJISIPHAS
Macca, MOJIAPHBIA OOBEM, YIVIEPOAHBIA CKENeT, (PYHKIMOHAIbHAS TPYIIA,
panuKan, U30MEpHsl, U30MEPBI, TOMOJIOTHYECKUAN PSAZl, TOMOJIOTH, YIJIEBOJOPOIbI,
KUCIIOPOJA M a30TCOACPKALIUE COCOUHEHUS, MOHOMED, IOIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCMHEHHUS ), TCOPUU U 3aKOHBI (TEOPHUST CTPOCHHS
opraHnueckux BewecTB A. M. ByTnepoBa, 3aKOH COXPaHEHUsS MAacChl BELICCTB),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI $I3BIK XWMHW, MHPOBO33PEHUYECKHE 3HAHUS,
JeKAME B OCHOBE IMOHUMAHUS TPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEICHUS O CBOWCTBAX, COCTaBE, MOJYYEHUH U
0€30MacCHOM HCIOJIb30BAHUM BAXXHEUIIMX OPraHMYECKUX BEIICCTB B OBITY H
NPAKTUYECKOHN JACSITEIbHOCTH YETIOBEKA,

c()OPMUPOBAHHOCTh YMEHMI BBISBIATh XAPAKTEPHBIC NPHU3HAKK TOHSATHM,
YCTAHABIIMBATh X B3aMMOCBS3b, WCIOJIB30BATh COOTBETCTBYIOIIAE MOHATHS TPH
OIMCAHUHN COCTABA, CTPOCHUS U IIPEBPALLIECHUNA OPraHUYECKUX COCTUHEHMNIA,

c()OPMUPOBAHHOCTh YMEHHMI HWCHOJIb30BATH XUMHYECKYK) CHMBOJIUKY JUIS
COCTaBJICHUS MOJIEKYJIIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOH, COKPAIIEHHON)
(GopMysl OPraHMYECKHMX BEHICCTB W yPAaBHCHUH XMMHYECKHX PEaKIMiA,
W3rOTABIIMBATH MOJACIN MOJIEKYJ OPraHUYEeCKUX BEIIECTB Ul WJUTFOCTPALMU WX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS,

c()OPMUPOBAHHOCTh YMEHHUI YCTAHABIIMBATH MPUHAICKHOCTb H3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO KX COCTABYy M CTPOCHUIO K OMNPEACIEHHOMY
KJIACCY/TPynne COEAMHEHUH (YyIIEBOAOPOABI, KHCIOPOA MW a30TCOACPKALIUE
COCIMHEHMSI, BBICOKOMOJICKYJISIDHBIE COCOUHEHMsI), AaBaTb WM HA3BaHUS IO
cuctemarnueckoii HomeHkmarype (IUPAC), a Takke NpUBOAMTH TPUBUAJIBHBIE
HA3BaHWUs OTACIIBHBIX OPraHU4eCKUX BEIIECTB (ITHUJIEH, NPOMWIICH, AUECTHIICH,
ATWICHIJIMKOJb, TIHALEPUH, (peHon, (popManbAcrui, aueTalbACIUl, MypaBbUHAS
KMCJIOTA, YKCYCHAs KACIIOTA, OJIEMHOBAS KMCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIHK034,
(dpyKTO3a, KpaxMaJl, [eJIIr0J103a, TJUIWH);

C()OPMUPOBAHHOCTh YMEHMS OMNPEACNIATh BHIbl XUMHYECKOW CBS3M B
OPraHUYECKUX COCAMHECHUSX (OJMHAPHBIC U KPATHBIC);



C()OPMUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUS TEOPHUH CTPOCHHS
opraHuueckux BemecTB A. M. Bytneposa ans 0ObsICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS, 3aKOH COXPAHEHHSI MACChI BEILIECTB,

C()OPMUPOBAHHOCTh ~ YMEHHMH  XapakTepU30BaTh  COCTaB, CTPOCHHUE,
(PU3AYECKME M XUMHUYECKHE CBONCTBA THIMYHBIX NPEACTABUTENECH PpPa3IMYHbIX
KJIACCOB OPTraHMYECKHUX BEIIECTB (METaH, 3TaH, 3TWICH, MPOIMWJIEH, AUECTHIICH,
OytagueH-1,3, metunOytaaueH-1,3, OCH30JI, METAHOJI, STAHOJ, ITHJICHIJIUKOJb,
IIIMUEPHH, (DEHOJI, aleTaNbACTHA, MYPaBbUHAs M YKCYCHAs KHUCIOTHI, TJIFOKO03a,
KpaxMaJl, UEJUTI0I03a, AMUHOYKCYCHAs! KMCIIOTA), MIUTFOCTPAPOBATh TEHETUYECKYHO
CBSI3b MEXKIY HUMH YPAaBHCHUSMH COOTBETCTBYIOLIMX XWMWUYECKUX PEaKUUi ¢
WCMOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c()OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOUHUKH YTIIEBOJIOPOAHOIO
ChIppst  (HE(Th, MNPUPOAHBIA Ta3, Yrojb), COOCOOBI WX mnepepaboTKn W
NPAKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepabOTKH;

C()OPMUPOBAHHOCTh YMEHHI NPOBOJWUTH BBIYMCICHUS [0 XUMHUYECKHM
YPaBHECHUSAM (MacChl, 00BbEMA, KOJMYECTBA MCXOIHOTO BEIMICCTBA WM MPOAYKTA
pEaKIMM MO H3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO W3 HCXOAHBIX
BEILIECTB WJTM MPOJAYKTOB PECAKIINN ),

c(hOPMUPOBAHHOCTL YMEHWU BJIAJICTh CUCTEMON 3HaHWKA 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCMOIb3yEMbIX B XUMHH MPH W3YUYCHHUH BELIECTB U
XUMUYECKHX SIBJICHUN (HAONIFOICHUE, U3MEPEHUE, SKCIEPUMEHT, MOACIMPOBAHUE),
UCIOJIb30BaTh CUCTEMHBIE XWMWYECKUE 3HAHWS Ui MPUHATUS PELICHWHA B
KOHKPETHBIX JKM3HECHHBIX CHTyalMsX, CBS3aHHBIX C BEIIECTBAMHM M HUX
NPUMCHECHUEM,

c(OPMUPOBAHHOCTh YMEHHH COONMIOAATH MPABUJIA MOIB30BAHUS XUMUYECKON
NoCyI0i M J1abopaTopHbBIM 00OPYIOBAHUMEM, a TaKKE NpaBwia OoOpallecHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKUMSMH MO BBITOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHX OIBITOB;

C()OPMUPOBAHHOCTh YMEHWIH TUIAHUPOBATH W BBINOIHIATE XUMWUYECKHIA
AKCIEPUMEHT (ITPEBPALLEHUS OPraHNYECKUX BEIIECTB TPA HATPEBAHUH, TIOJTYUYEHHUE
ATWIICHA W M3YyYEHUE €ro CBOHCTB, KAYECCTBCHHBIC PEAKIMU OPraHUYECKHX
BCIIECTB, JcHATypalns OEJIKOB NMPH HArPEBAHWM, LIBETHBIE PEAaKUMU OCIKOB) B
COOTBETCTBMM C MpaBWIAMH TEXHHKM O€30MacHOCTM MNpu  OOpallleHuu C
BCIICCTBAMM M JTAOOPATOPHBIM  00OPY/IOBAHUEM, MPEACTABIISITE PE3YJbTATHI
XUMHYECKOI0 3KCIEpUMEHTa B (POpPME 3amuCH YPABHEHWI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB,

C()OPMUPOBAHHOCTh YMEHWH KPUTHYECKH AHAJIM3UPOBATH XUMHUYECKYIO
WH(}OPMALMIO, TOJYYacMyK M3 Pa3HbIX MCTOYHHMKOB (CpPEACTBA MacCOBOM
uH(popmanumn, MHTEpHET 1 ApYyTHX);,



c(hOPpMUPOBAHHOCTL ~ YMEHWH  coONoAaTh  MOpaBWIa  DKOJIOTHYECKH
LEIECO00Pa3HOr0 MOBEACHUS B OBITY M TPYJAOBOH JEATENBHOCTH B LEIAX
COXPaHEHUS CBOETO 3J0POBbA M OKPYIKAKOWIEH HPUPOAHONW CpPENbl, OCO3HABATH
OMAaCHOCTb BO3JCHCTBUS HA >KMBBIE OPraHU3MBbl OINPEACIEHHBIX OPraHMYECKUX
BEIIECTB, MOHMMAs cMbica nokasarens [IJIK, moscHaTe Ha mpumepax crnocoObl
VMEHBIIEHUS W TPEAOTBPALICHUS WX BPEIHOTO BO3JACHCTBUS HA OPraHu3M
YEIIOBEKA,

Ui 00YYarOHIMXCS ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3J0POBbs. YMEHHE
NPUMEHSTh 3HAHWSA 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHWS BEIICCTB W
XAMHAYECKUX SBJICHUM;,

JUISL  CAENbIX W CAa0OBHAAIIMX OOYYaroOIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOYECUHYIO cHCcTeMY 0Oo3HaueHuit JI. bpaiins i 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmass u HeopraHuyeckas
XAMUSD) OTPAKAFOT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHYECKON  COCTaBJSIOLICH
€CTECTBCHHO-HAYYHON KApPTUHBI MHUpPA, POJM XWUMUHA B TIO3HAHWMU SIBJICHUI
Opupoabl, B  (OPMHUPOBAHWUM MBINUICHUS M KYJbTYPhl JUYHOCTH, €€
(OYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIMMOM JUTsl PEHIEHUST TPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOAHOM
cpene;

BJIAJICHUE  CHACTEMON  XUMHYECKMX  3HAHWWA, KOTOpas  BKIJIFOYAECT:
OCHOBOITOJIArAOIIAE MOHATUS (XUMUYECKHANA DJIEMEHT, aTOM, M30TOMN, s-, p-, d-
AJICKTPOHHBIE OPOMTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BJICHTHOCTB, JJIEKTPOOTPULIATENIBHOCTh, CTEIICHb OKUCIICHUS, XUMUYECKas CBA3b
(KOBaJICHTHAs, MOHHAS, METAJUTMYECKAS, BOJOPO/IHAS ), KpUCTATUTMUECKAs PEIIETKA,
TUNBI  XUMHWYECKUX  PEAKLUiA, PACTBOP, DJJEKTPOJIUTHI, HEAJEKTPOJIUTHI,
BJICKTPOJIMTUYECKAS IUCCOLMALUAS, OKUCIIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEaKIUU, XUMHUYECKOE PABHOBECHE), TCOPHUM W 3aKOHBI (TE€OpHS
BIIEKTPOJIMTHYECKON auccouumanuu, nepuoauueckuii 3akon 1. M. Menaeneena,
3aKOH COXPAHCHUS MACChI BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS YHEPrUU
NpU XUMHYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECCKUI S3bIK XUMUM,
MHUPOBO33PECHUYECKUE 3HAHMS, JICKALIME B OCHOBE MOHUMAHUSA TNPUYUHHOCTA U
CUCTEMHOCTH XWMWYECKHUX SIBJICHUM, (DAaKTOJOTMUYECKUE CBEICHHS O CBOMCTBAX,
COCTABE, MOJIYYCHUHN U O€30MACHOM MCHOJIb30BAHUN BAKHEHUIIIUX HEOPraHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECCKOM NEATEILHOCTH YETIOBEKA,



c()OPMUPOBAHHOCTh YMCHMI BBISBIATh XAPAKTEPHBIC NPHU3HAKK TOHSATHM,
YCTaHABIMBATh WX B3aMMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOILME MOHATHS TPH
ONMCAHUMU HEOPTaHUYECKUX BELIECTB U UX MPEBPALLECHUI;

Cc()OPMUPOBAHHOCTh YMEHMI HCHOJB30BAaTh XUMUYECKYH) CHMBOJIMKY JUIS
cocraiicHuss (OPMYJT BEIIECTB W YPAaBHCHWH XUMHYECKHX  PEaKLMiA,
cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIIbHBIX
HEOPraHWYECKUX BEIICCTB (YrapHbIi ra3, YIJIEKUCIbIA ra3, amMMHak, raméHas
U3BECTh, HETAIIEHAS U3BECTD, MUTHEBAS COMNA, TUPUT U IPYTHE),

c()OPMUPOBAHHOCTh YMEHUH OMPEIENATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKHAX DJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOIO COCTaBA, BUJ XWMHUYECKON
CBsI3M (KOBAJICHTHAS, MOHHAS, METAJIMYECKAs, BOJOPOIHAS) B COCAMHEHUSAX, THII
KPUCTANTMYCCKOA PEIIETKM KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJEKYJIIpHAs,
WOHHAsI, METAJJIMYECKAS ), XapaKTEP CPelbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIMHECHUM

c()OPMUPOBAHHOCTH YMEHUI YCTAHABIIMBATH MPUHAIIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTAaBY K ONPEACIIEHHOMY Kiaccy/rpymnme
COCIMHEHM (MPOCTHIE BEHIECTBA — METAUIBI U HEMETAJUIBI, OKCHJIbI, OCHOBAHHS,
KHCIIOTBI, aM(QOTEPHBIE TUAPOKCUIBI, COJIH ),

c()OPMUPOBAHHOCTh YMEHH PACKPBIBATH CMBICI MIEPUOJANYECKOTO 3aKoHa /I,
H. Menaeneesa u IEMOHCTPUPOBATD €r0 CUCTEMATU3NPYIOLIYIO, OOBICHUTENbHY IO
Y IPOTHOCTHYECKYIO (DyHKIWY;

C()OPMUPOBAHHOCTh YMEHUI XapaKTEPHU30BATH JJIEKTPOHHOE CTPOECHHE
ATOMOB XMMHWYECKMX OJJIEMEHTOB 1—4 mnepuonoB lIepuoanyeckoi CUCTEMBI
xumudeckux aneMmeHtoB [[. M. MenaeneeBa, ucnonb3yss MOHATHS «s-, p-, d-
AIEKTPOHHBIE opouTtanmy, «OHEPreTUYECKUE YPOBHWY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKMX JJIEMEHTOB M UX COCIAMHECHMIA
o nepuoaam U rpynnam lIepruoandeckoi CUCTEMbI XUMUYECKUX 31eMeHTOB [, .
Menaeneena;

Cc()OPMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaThb (OMUCHIBATH)  OOHIME
XUMUYECKAE CBOWCTBA HEOPraHUYECKMX  BEUIECTB  PA3IMYHBIX  KIIACCOB,
MOATBEP)KAATh CYLICCTBOBAHUE TE€HETUYECKON CBSI3M MEXKIY HEOPraHWYECKUMHM
BEILIECTBAMH C MTOMOILIBIO YPABHEHUN COOTBETCTBYIOILMX XUMUYECKUAX PEAKLIUIA;

Cc()OPMUPOBAHHOCTh YMEHUS KIACCHPUIMPOBATH XUMUYECCKHE PEAKLIAW TIO
Pa3NMYHBIM TPU3HAKaM (YUCIIy W COCTABY PEArvpyrolMX BELIECTB, TEIUIOBOMY
3(pdexTy peakiuuu, U3MEHCHHUIO CTCIICHEH OKUCIEHUS DJIEMEHTOB, 00OpaTMMOCTH
PEAKIMM, YUACTHIO KaTaanu3aTopa),

c()OPMUPOBAHHOCTh YMEHHI COCTABIIATH YPABHEHUS PEAKUMH Pa3IUUYHbBIX
TUIOB, TIOJIHBIE ¥ COKPALIEHHBIC YPABHEHUS PEAKIMii MOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHSI, TIPX KOTOPBIX 3TU PEAKUMU UAYT 0 KOHIIA,



c(OPMHUPOBAHHOCTh YMEHUI MPOBOAMTH PEAKIMHW, TMOATBEPXKIAOIINAE
KQUeCTBEHHBIA COCTaB Ppa3IMYHBIX HEOPraHUYECKMX BEIIECTB, PACMO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUUECKUX
BEIIECTB;

c(OPMHUPOBAHHOCTh ~ YMEHMH  PACKpbIBaTh  CYIIHOCTb  OKUCIIMTEIIbHO-
BOCCTAHOBUTENIBHBIX PEAKIMNA MOCPEACTBOM COCTABIIEHUS AJIEKTPOHHOrO OanaHca
JTHUX PEaKINA;

c(OPMHUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOMH
pEaKiMK OT Pa3IMYHbIX (DAKTOPOB; XapPaAKTEP CMELICHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHEUIHETO Bo3AekcTBus (mpunuun Jle [larensbe);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUUYECKUE MPOLIECCHI,
JeKallkue B OCHOBE MPOMBIILJICHHOTO MOJIYYEHUS! CEPHON KUCIIOTHI, aMMHaKa, a
TaKxke CPOPMUPOBAHHOCTH MPEACTABACHUN 00 OOLIMX HAYYHBIX MPUHLIMIAX U
AKOJIOTMYECKUX MPOOJieMaX XMMUYECKOTO POU3BO/ICTRA,

c(OPMUPOBAHHOCTh YMEHUI MPOBOJAWTH BLIUYMCIICHUS C MCMOJb30BAHUEM
MOHATHUSI «MAccoBas JI0Jis BEIIECTBA B PacCTBOPE», OOBEMHBIX OTHOLICHUHN Ta3oB
OpU XUMUYECKUX PEAKIIMIX, MACChl BEUIECTBA WM 00bEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCe WM 00BEMY OJHOTO M3 YYACTBYIOLIUX B PEAKIMU
BELICCTB, TEIJIOBOTO 3(PeKTa peakiyu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEUICCTB, MPEBPALICHUS U COXPAHCHUSI SHEPT UM,

c(OPMHUPOBAHHOCTh YMEHUI COONIONAThH MPaBUia MOJb30BAHUS XUMUYECKOH
MOCyJI0i W J1abOpaTOpHBIM O00OPY/IOBAHUEM, a TAKXKE MpaBuja OOpalicHUs C
BEUICCTBAMU B COOTBETCTBMM C MHCTPYKLHUSMHU TO BBIMOJHEHUIO JA00PAaTOPHBIX
XUMUYECKUX OTBITOB,;

c(OPMHUPOBAHHOCTh YMEHHUI MJIAHUPOBATH M BBHIMOJHATH XUMUYECKUIA
AKCMEPUMEHT (Pa3NIOKEHUE MEPOKCHUIA BOJOPOJA B MPUCYTCTBUM KaTaau3aropa,
OTMpPENICICHUE CPEeAbl  PAacTBOPOB BELIECTB C TMOMOIIBI0  YHUBEPCATBHOTO
WHIMKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOH peakiu,
peaKuMM MOHHOTO OOMEHA, KAYECTBCHHBIE pEakUMu Ha cyibdar-, kapOoHar- u
XJIOPU-aHUOHBI, HA KATMOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a/4ay 10
Temam «MeTauiby U «HemeTauiby) B COOTBETCTBUM C MpaBWJIaMM TEXHUKHU
0€30MacHOCTH MpH OOPAIICHHAN C BEIIECTBAMMU M Ja0OPATOPHBIM 00OPYJOBAHHEM,
OPEACTABISATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEHTa B (opMe 3amucu
YPaBHEHUH COOTBETCTBYIOIIMX peakuuii U (HOpMyIMpOBaTh BHIBOABI HA OCHOBE
ATUX PE3YJILTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMALIMIO, TOAYYaeMyH0 M3 pa3HbIX MCTOUYHUKOB (CPEACTBA MAaCCOBOI
KOMMYHUKaK, MTHTEpHET U IPYTruX);



c(hOPpMUPOBAHHOCTL ~ YMEHWU  coONroAaTh  MpaBWiIa  SKOJOTHYECKH
LEIECO00Pa3HOr0 MOBEACHUS B OBITY M TPYJAOBOH JEATENBHOCTH B LEIAX
COXpPaAHEHUS CBOErO 3I0POBbA M OKPYIKAKOILIEH MPHUPOLHONW Cpelnbl, OCO3HABATH
OMAaCHOCTh BO3JACHCTBUS HA YKUBBIE OPraHU3MbI ONPEACIEHHBIX BEMIECTB, TOHUMAs
cmbicn mokaszarenss [IJIK, moscHaTe Ha mpumepax CnocoObl YMEHBUIEHUS W
NPEAOTBPALLCHUS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEII0BEKA,

Ui 00yYaroIMXCs ¢ OrPAaHMYCHHBIMM BO3MOKHOCTSIMM 3J0POBbS. YMEHHE
NPUMCEHSTh 3HAHWSA OO0 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BELICCTB W
XAMHAYECKUX SBJICHUM;,

JUISL  CAENBIX W CAA0OBUASAIIMX OOYYarOIIMXCS: YMEHUE HCHOJIb30BaTh
peNbeHO-TOYECUHYIO CUCTEMY 0Oo3HaueHuit JI. bpalins mis 3anucu XUMUYECKUX

dbopmy.



TEMATUYECKOE INMNJIAHMPOBAHWE
10 KNTACC

KonnyectBo yacos
HaunmeHoBaHue pa3fieqioB U TEM

Ne n/n KOoHTpO/ibHbIE MpakTnyeckune
nporpamMbl Bcero
pa6oThbl paboThbl

Pasgen 1. TeopeTVI‘-IeCKVIe OCHOBBbI Opr&HI/I'—IECKOVI XNMUn

MpeaMeT OpraHMYecKol XUMUN.
11 Teopus CTpOEHUSA OpPraHUYecKnx 3 0 0
coegnHeHuin A. M. ByTneposa

WToro no pasgeny 3

Pasgen 2. Yrnesogopogabl

MpefencHble yrnesonoponbl —

2.1 2 0 0
ankaHbl

22 HenpepenbHble yrieso40poab!: 6 0 1
anKeHbl, ankaguneHbl, afKuHbI

2.3 ApomMaTuyeckune yriesofopossl 2 0 0

ONeKTPOHHble (LN pPOBbIE)
o6pasoBaTeNbHble pecypchbl

AKnacc
https://www.vaklass.ru/p/himiia/10-
klass/osnovv-organicheskoi-khimii-
6490554/predmet-organicheskoi-
khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217

AKnacc
https://www.vaklass.ru/p/himii a/10-
klass/uglevodorodv-
6579439/alkanv-metan-i-ego-
gomologi-6579437

AKnacc
https:/iww.vaklass.ru/p/himiia/10-
klass/uglevodorodv-
6579439/alkenv-etilen-i-ego-
gomologi-6898889

AKnacc
https://www.vaklass.ru/p/himija/10-
klass/uglevodorodv-
6579439/arenv-benzol-i-ego-


https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879

MpupoaHbIE NCTOUYHUKM
yrnesoAopofioB 1 Ux nepepaboTka

2.4

WToro no pasgeny 13

Pasgen 3. Kucnopogcoepxaline opraHU4YecKmne coeauHeHmns

3.1 CnnpTbl. ®eHonN 3

Anbgerngbl. Kap60oHOBbIE KUC/OThI.

3.2 7
CoXHble aumpbl
3.3 Yrnesofgbl 3
WToro no pasgeny 13
Pa3gen 4. A3oTcofepyalimne opraHM4ecKne coejuHeHnA
4.1 AMUHbI. AMWUHOKUCOTBI. Benku 3

gomologi-6912879

AKnacc
httDs://www.vaklass.ru/D/himiia/10-
klass/ualevodorodv-
6579439/pererabotka-nefti-i-
okhrana-okruzhaiushchei-sredv-
6899731

AKnacc
https://www.vaklass.ru/p/himiia/10-
klass/spirtv-fenolv-
6580873/nasvshchennve-
odnoatomnve-spirtv-metanol-
etanol-6569756

AKnacc
https://www.vaklass.ru/p/himiia/10-
klass/aldegidv-ketonv-karbonovve-
kislotv-6780279/aldegidv-i-ketonv-
6777547

AKnacc
https://www.vaklass.ru/p/himiia/10-
klass/uglevodv-prirodnve-
soedineniia-
6835083/klassifikatciia-uglevodov-
6828518

AKnacc


https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518

WToro no pasgeny

Pa3gen 5. BbICOKOMO/IEKY/IAPHbIE COELVHEHUSA

51

Mnactmaccel. Kayyyku. BonokHa

WToro no pasgeny

OBWEE KOJIMYECTBO YACOB IO
MPOrPAMME

34

https://www.vaklass.ru/p/himiia/10-
klass/azotsoderzhashchie-
soedineniia-6852270/aminv-
proizvodnye-ammiaka-
nasvshchennve-aminv-6585751

AKnacc
https://www.yaklass.ru/p/himija/10-
klass/wsokomolekuliamye-
soedineniia-vms-
6880782/0snovnye-poniatiia-vms-
reaktcii-polimerizatcii-i-
polikondensatcii-6880783


https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

11 KJTACC

HavnmeHoBaHWe pa3fenioB U TeM
Ne n/n
nporpammel

Pa3gen 1. TeopeTu4yeckme OCHOBbI XNMUU

CTpoeHune aToMoB. lMepunognyeckunii
3aKoH u Nepuognyeckas cuctema

11
XUMnyecknx anementos . .
MeHgeneesa
19 CTtpoeHue BellecTea. MHoroobpasume
' BELLeCTB
13 XUMUyecKne peakumm

WToro no pasgeny

Pa3gen 2. HeopraHunyeckaa xummns

2.1 MeTannbl

KonnyectBO 4acos

Bcero

13

KOHTpO/ibHbIE
pa6oThbl

MpakTuyeckue
pa6oThl

ONeKTPOHHbIe (LN pPOBbIE)
o6pasoBaTesibHble pecypchbl

AKnacc
httos://www.vaklass.ru/D/himiia/11-
klass/osnovnve-poniatiia-i-zakonv-
khimii-6931691/sovremennaia-
model-stroeniia-atoma-6936621

AKnacc
httos://www.vaklass.ru/D/himiia/11-
klass/khimicheskaia-sviaz-i-
stroenie-veshchestva-
6927604/elektronnaia-priroda-i-
tipv-khimicheskoi-sviazi-
elektrootritcatelnost-6926170
AKnacc
httos://www.vaklass.ru/D/himiia/11-
klass/khimicheskaia-kinetika-
6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznvm-
priznakam-6964758

AKnacc
httos://www.vaklass.ru/p/himiia/11-
klass/kharakteristika-metallov-


https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914

2.2 HemeTannsl

CBA3b HEOPraHMYeckKux u
OpraHnMyecKnx BeLLecTB

2.3

WToro no pasgeny

Pasgen 3. XuMunsg n XXn3Hb

3.1 XNMUSA N XKN3Hb

WToro no pasgeny

OBWEE KOJIMYECTBO YACOB IO
MPOrPAMME

17

34

7200709/metallv-obshchie-
svoistva-metallov-7183914

AKnacc
https://www.vaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/khimicheskie-elementy-
nemetally-6852268

AKnacc

AKnacc


https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI /UL YUEHUKA

» Xumus, 11 xknacc/ I'abpuensn O.C., O01mecTBO ¢ OrpaHUYECHHOM
OTBETCTBEHHOCTHIO «J[PODAY; AkiinoHepHOEe 0011eCTBO «M3AaT€NBCTBO
«ITpocsemenuer

» Xumus, 10 kmace/ I'abpuensa O.C., Octpoymo W.I'., Cnankos C.A.,

AxknmoHepHoe o0mecTBo «M3narensctBo «IIpocBemenne

METOJAUYECKHNE MATEPUAJIBI JIJISI YUUTEJIA
Ypoku xumun B 10 knacce. Meroauueckoe nocooue. ["abpuensu O.C.,

Ypoku xumuu B 11 knacce. Meroauueckoe nocodue. ["adbpuensn O.C.

HUDPPOBBIE ObPA3OBATEJIbBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
https://www.yaklass.tu/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-11-klass


https://www.yaklass.ru/p/himija%23program-
http://www.yaklass.ru/p/himija%23program-10-klass
https://www.yaklass.ru/p/himija%23program-11
http://www.yaklass.ru/p/himija%23program-11-klass

