MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN
MHUHUCTEPCTBO OBPA30BAHUSA U HAYKHU PECITYBJIMKN KOMHA

AIMUHHUCTPALIMA MYHULUITAJIBHOI'O OBPA30OBAHUA
I'OPOJACKOI'O OKPYT'A «BOPKYTA»

MOY "COLI Ne 44" r. BopkyTbl

PACCMOTPEHA YTBEPXXJIEHA

[lengaroru4eckuM COBETOM [Tpukazom Ne 266
ITpotoxon Ne 1 ot 30 aBrycra 2023 roga ot «31» aBrycra 2023 roma

TeTepuHa
Onbra
depopoBHa

ny6nuka Komn, I=r BopKyTa,
=MYHULIANANHOE
"CPE]

PABOYAS ITPOI'PAMMA

(MUnentudukannonusiii Homep 383157)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

1151 ooyuaromuxcest 10 — 11 kiraccos

BopkyTa
2023



HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1mo XMMUU Ha YpOBHE CpeHEro oOuiero oopa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHoOro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHUW K pe3ysibTaTaM OCBOCHHUS deaepaibHON 00pa3oBaTebHON
nporpaMmbl - cpeaHero obmiero oOpaszoBanus (POII COO), npencraBieHHBIX B
®denepanbHOM TroCyJapcTBEHHOM oOpaszoBatenbHOM cTanaapre COO, ¢ yuérom
Konuenuuu mpenonaBanusi y4eOHOro ImpeameTa «XuUMHUS» B 00pa30BaTeIbHBIX
opranm3amusix Poccuiickoit ®Denepanuu, pean3yrOIIMX OCHOBHBIC 00pa30BaTEIIbHBIE
MpOrpamMMbl, 1 OCHOBHBIX MOJOXEeHUA «CTpaTeruu pa3BuTvsa BocnuTaHus B Poccuiickoi
®enepauu Ha iepuoA 110 2025 rona» (Pacnopspxenue [paBurensctea PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MporpaMMbl MO XMUMHUHU, K ONPEACICHUIO OOIIeh
CTpaTeruu OOYYEHWs, BOCIIUTAHUS W DPA3BUTHUS OOYYAIOMIUXCS CPEICTBAMH Y4eOHOTO
npeameta «Xumus» 1t 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBMJIM KOHIICTITYaIbHBIC
nosnoxeHuss @PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJeH, COAepKaHus, Pe3yJIbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BHIITYCKHUKOB.

XuMHUecKoe 00pa3oBaHHE, TOJydyaeMoOe BBITYCKHUKaMU 0011e00pa3oBaTeibHON
OpraHu3alliM, SIBJISETCS HEOTHEMJIEMOW YacThi0 UX 00pa3oBaHHOCTH. OHO CIYXKUT
3aBEpIIAOIIUM JTAllOM peajv3allii Ha COOTBETCTBYIONIEM €My O0a30BOM ypOBHE
KJIFOUEBBIX IEHHOCTEH, MPUCYIUX IEJOCTHON CUCTEME XMMHUYECKOTO 00pa3oBaHUs. DTH
IIEHHOCTH KacaroTCsl TO3HAHMUS 3aKOHOB MPHUPOJLI, (POPMUPOBAHUS MHUPOBO3ZPECHUS U
oO1Iel KylbTYphl YETOBEKA, & TAKKE HKOJIOTHYECKH 00OCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U MPUPOJIHON cpene. Peannsyercs xumudeckoe oOpazoBaHrue 00y4aroluxcsl Ha
YPOBHE CpEIHETO OOIIero o0pa3oBaHHS CPEACTBAMHU Y4YEOHOTO MpeaMera «XUMUS,
collepKaHUE U MOCTPOCHHE KOTOPOIO OIMpPEAENIEHbl B MPOrpaMMe MO XUMHUHU C YYETOM
crieu(puKN HAYKH XUMUHU, €€ 3HAYCHUS] B TTO3HAHUU TIPUPOJIBI U B MaTEPUATBLHON XKU3HU
oOmiecTBa, a Takke C Yy4€ToM OOImUX TeJedl W MPUHIUIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oomero oOpa3oBanus B Poccuiickoit
denepanum.

XuMHSI Kak DJIEMEHT CHUCTEMBl E€CTECTBEHHBIX HAyK WIpaeT o0coO0yl poJjib B
COBPEMEHHOM NMBWJIM3AIMU, B CO3JJaHUU HOBOW 0a3bl MarepuaibHOM KyabTypbl. OHa
BHOCHUT CBOH BKJIaJ B (POPMHPOBAHUE PAIMOHAIILHOTO HAYYHOT'O MBIIIUICHUS, B CO3/IaHUE
[[EJIOCTHOTO TPEJCTaBICHUS 00 OKPYXKAIoIIeM MHpPE KakK O EIMHCTBE NPHUPOABI U
YeloBeKa, KOTopoe (QopMUpyeTcsi B XMMHHM Ha OCHOBE IOHHMMAaHHS BEILECTBEHHOIO
COCTaBa OKPY>KAIOIIEr0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXKAY CTPOEHHUEM BEUIECTB, MX
CBOMCTBaMHU U BO3MOXXHBIMU 00JIaCTSIMU TTPUMEHEHUS.

TecHO B3aUMOJIEUCTBYST C JPYTrMMU €CTECTBEHHBIMH HayKaMU, XHUMHS CTala
HEOTHEMJIEMON YacCThIO MUPOBOU KYJIBTYPbI, HEOOXOAUMBIM YCIIOBHEM YCHEIIHOTO Tpya
Y JKM3HU KaXa0ro wieHa oduiectBa. CoBpeMeHHass XUMHUs KaK HayKa CO3MJIaTelbHasi, KakK
HayKa BBICOKUX TEXHOJIOTUH HAIpaBjieHa Ha pelIeHUE TI00ATBHBIX MPOOIEM YCTOMYHUBOTO
pPa3BUTUSL 4YEJIOBEUYECTBA — CBIPbEBOM, HHEPr€THUUECKOW, MHIIEBOW, SKOJIOTUYECKOU
0€30MacHOCTH U OXPaHBI 37J0POBBSI.



B cooTtBercTBUM ¢ 00MMMH LEISIMH U IPUHIUIAME CPEIHEr0 00IIero oopa3oBaHus
cogpepkanne tnpeamera «Xumus» (10-11 kmaccel, 0a30BBIM  ypOBEHb H3YUCHHS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOMICKYJIbTYPHYIO MOJTOTOBKY OOYYarOIIMXCA,
HEOOXOIUMYI0O UM JUIsi BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO
BKJIFOUEHHS B JKU3HBb COLIMYMA, MPOJOJIKEHUS 00pa30BaHUs B Pa3IMYHBIX OOJACTSIX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.

CocTapisomuMy npeamMeTa «XUMHus SBISIIoTCA 0a30Bbie Kypchl — «OpraHudeckas
xumus» U «OOIIass 1 HEOpraHUYecKass XMMUS», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOI HAyKU: CUCTEMA 3HAHUH M0 HEOPraHWYECKONM XUMUU
(c BKJIIOYEHHMEM 3HAHWM M3 OOIIe XWMHUHU) M Oopranmdyeckoi xumuu. dopmupoBaHue
JAHHOW CHCTEMBbl 3HAHUW TMPU H3YYEHHH MpeAMETa OO0ECHeYHBAET BO3MOXHOCTb
PacCMOTpPEHHsI BCEr0 MHOrooOpa3us BEIIECTB Ha OCHOBE OOIIMX MOHSTHM, 3aKOHOB H
TEOPUN XUMUHU.

Crpykrypa coaepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» cpopMUpoBaHa B IPOrpaMMe MO XUMUU Ha OCHOBE CUCTEMHOTO
MOJIX0Ja K U3YYEHHIO y4eOHOro MaTepuana U 00yclIoBIeHa UCTOPUYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAaHUU Ha ONPEICIEHHBIX TEOPETHYECKUMX YpOBHAX. Tak, B Kypce
OpraHMYEeCKOM XMMHHM BEIIECTBA PACCMATPUBAOTCA HA YPOBHE KIIACCHUECKOW TEOPUU
CTPOEHHUsI OpPraHWYECKUX COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHYECKHX U
AJIEKTPOHHBIX IPEACTABICHUN O CTpoeHHM BeuecTB. CBeleHUs] 00 M3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTUHM — OT YIVIEBOJOPOJOB JIO CIOXHBIX OHOJOTHYECKU
AKTUBHBIX COEAWHEHHH. B Kypce OpraHM4eckod XHMHUHU T[IOJYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs MEPBOHAYAIbHBIC
MPEACTABICHUS] O XHUMHUYECKOW CBSA3M, KIACCU(PUKALMOHHBIX IPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[Tox HOBBIM YTJIOM 3peHUS B IpeAMETe « XUMHUsH» 0a30BOr0 YPOBHS paccMaTpUBaETCs
M3YYEHHBIII Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs TEOPETHUECKHH MaTepual U
(bakToNIOrHuecKrue CBEJICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass W HeopraHuueckas XHUMHS» OOyYarolIMMCS  MPEJOCTaBISETCS
BO3MOXXHOCTh OCO3HaTh 3HAUYE€HHWE MNEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U
METOJIOJIOTUYECKUX TMO3ULUHN, TIy0XkKe MOHATh UCTOPHUUECKOe U3MEHEHUE (PYHKIMM 3TOro
3aKOHA — OT 0000IIArOIIEeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMKA O BaXHEWINMX BEIIECTBAX, HMX COCTABE, CTPOECHHH,
CBOMCTBaxX M TMPUMEHEHHUU, & TAKKE O XHUMHUUYECKUX pEaKUMsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IPOTEKaHMs AomnojHsAeTcs B Kypcax 10 m 11 kmaccoB sneMeHTamu
collepKaHus, UMEIOIIMMH KYJIbTYPOJIOTHYECKUI M MPUKIAAHOW XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHUU C JPYTMMHU HayKaMU, PacKpbIBalOT €€
poJib B TO3HABAaTEIbHOW M TMPAKTUYECKOW JESITENbHOCTH 4YEJOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBaXXEHHUSI K IPOLECCY TBOpPUECTBa B 00JIACTU TEOPUU U MPAKTHUYECKHUX
NPWIOKEHUH XMMHMH, TOMOTAlOT BBIYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3AHHBIX C XHUMHUEH, KPUTUYECKH OCMBICIUBATH
MH(GOPMALIMIO U MPUMEHSATH €€ I MOMOJHEHUS 3HaHUMN, PEIICHUs WHTEIJICKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIENOBATeNIbCKUX 3alad. B 1memom conepikaHue y4yeOHOTO



npeaMeTa «XUMHUs JaHHOTO YPOBHSI M3YYEHHS OPUEHTHPOBAHO Ha (OPMUPOBAHHE Y
oOy4Jaronmxcsi MUPOBO33PEHUECKON OCHOBBI AJI MOHUMAaHUS (PUIOCO(CKUX HIIeH, TAKHX
KaK:  MaTepuajbHOE€  E€IUHCTBO  HEOPraHWYeCKOro M  OpPraHMYecKOro  MHpa,
0OyCJIOBIGHHOCTh CBOMCTB BEHIECTB HMX COCTABOM W CTPOEHHEM, I103HABAEMOCTh
OPUPOAHBIX SIBICHUN MYTEM SKCHEPUMEHTA U PEIICHHS MPOTUBOPEUMN MEXKIY HOBBIMU
(dakTaMM U TEOPETUYECKUMH MPEANOChUIKAMHU, OCO3HAaHUE POJU XUMHUU B PEUICHUU
HKOJIOTUYECKUX MpoOJeM, a Takke MNpoOsieM COEpeKEeHUs HHEPreTUYECKUX PECypCoB,
CBIPbsI, CO3JJaHUS HOBBIX TEXHOJIOTUH U MaTepHUasoB.

B mnnane pemieHus 3agad BOCHUTAHUS, Pa3BUTUS M COLMAIM3ALUMU OOYYarOIIHUXCS

OPUHATBIE TPOTPAMMOM 110 XUMHHM ITOAXOBI K OIIPENEICHUIO COACPKAHUSA U IOCTPOCHUS
npeaMeTa IMpeaycMaTpuBaioT (OPMHUPOBAHME YHHUBEPCANbHBIX YUEOHBIX JEHCTBUIA,
uMeromx 0a30Boe 3HAUEHUE I PA3UYHBIX BUIOB ACSITEIBHOCTU: PEUICHHS TPoOIieM,
MOMCKa, aHaiau3a U o0paboTku uHGOpPMALMKM, HEOOXOAUMBIX IJiIi MPUOOPETEHUS OIbITa
MIPAKTUYECKOM W HCCIIEI0BATEIbCKON JEATEIBHOCTH, 3aHUMAIOIIEN Ba)XHOE MECTO B
IIO3HAaHUU XUMUMU.

B npaktuke npenogaBaHus XMMUM KaKk Ha YPOBHE OCHOBHOTO 00I1Iero oOpazoBaHus,
TaK ¥ Ha YPOBHE CpeIHEro oOlero o0pa3oBaHUs, MPHU OINPEACICHUH COJAEPKATEIbHON
XapaKTEPUCTHUKU LIEJIEH U3yYEHUS NIPEAMETA HAIIPABIECHUEM IEPBOCTENIEHHON 3HAYMMOCTH
TPaJMLIMOHHO MPU3HAETCS (POPMUPOBAHME OCHOB XUMHYECKOM HAyKHM Kak o00yacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, IPAKTUUECKON NEATEIIBHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOU KyJNbTypbhl. C METOOUYECKOM TOYKHM 3pEHHUs TAKOM MOAXOH K
ONIPENIEIICHUIO LIEJIEH U3YUEHHUS IPEAMETA SBIIIETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUs TVIABHBIMU LIEJISIMU U3YYECHUS MpEeaMeETa « XUMUD)
Ha 6a30BoM ypoBHe (10 —11 kJ1.) aBisiroTCS:

e (GopMHUpOBaHHE CHCTEMbl XMMHYCCKMX 3HAHMH KaK Ba)KHEHIIEH COCTaBIISIOIISH
€CTECTBEHHO-HAYYHONW KAapTUHBI MHPA, B OCHOBE KOTOPOW JIEKAT KIIOUEBBIC
MOHATHUS, (DyHAAMEHTaNbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA HAYKH,
YCBOEHUE U MOHUMAHUE CYIIHOCTU JIOCTYIHBIX O00OIIEHUA MHPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHHS;

e (opMUpOBaHME M pa3BUTHE MPEACTABIECHUNH O HAYYHBIX METOJaX IO3HAHUSA
BEIIECTB M XUMHYECKHX pEaKIHil, HEOOXOIUMBIX i1 MPUOOPETEHUS yMEHUU
OPUEHTUPOBATHCA B MUPE BEILIECTB U XUMHUYECKUX SIBICHHUM, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

® pa3BUTHE YMEHHMH M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM H
OOBACHEHHEM XUMHUYECKOTO 3KCIEPUMEHTA, COOJIIOJICHHEM MpaBuUil OE30MacHOro
oOpalleHusI ¢ BEIESCTBAMM.

Hapsany c¢ stum, conepkarenbHas XapakTEpUCTHKA LEJIEW W 3a7a4 U3Y4YCHHUs
peaMeTa B MPOTPpaMME 110 XMMHUHM YTOYHEHAa M CKOPPEKTHPOBAHAa B COOTBETCTBHUH C
HOBBIMU TPUOPUTETAMH B CHUCTEME cpeaHero ooumiero ooOpa3oBanusa. CeronHs B
MpENoJIaBaHUM XUMUU B OOJbIIEH CTENEHW OTHAETCA NPEANOYTEHUE MPAKTHUYECKOU



KOMITOHEHTE CoJepKaHusi OOy4eHHsS, OPUECHTUPOBAHHOW HA TMOATOTOBKY BBITYCKHUKA
oOmeoOpa3oBaTenbHON  OpraHW3alid, BIQACIONIETO HE  HAOOpOM  3HaHWU, a
(YHKIIMOHATILHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHSIMU aKTUBHOTO TTOTYUYEHUS
3HAHWI U MPUMEHEHHUS UX B PEAIbHOM KU3HU JUIsl pEIICHUS MTPAKTUYECKHUX 3a]1ay.

B cBf3u ¢ 9TUM mnpu H3ydYeHHHM TpeaMera «XUMHs» JIOMUHHUPYIOIIEe 3HAYCHUE
MPUOOPETAIOT TAKKUE 1IETTU U 33791, KaK:

aganTays oOydJaronmuxcsi K YCJIOBHSM JTWHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
(GhopMHUpPOBaHNE HMHTEIUIEKTyaJIbHO Pa3BUTONW JMYHOCTHU, FOTOBOM K CcamMoOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEJIbHOMY MPUHSATHUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dopMupoBaHre y 0OyYarOIIMUXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUN),
UMCIOIINX YHUBEPCATBHOE 3HAUEHWE Uil Pa3IMYHBIX BHUIOB JCATEIHHOCTH: PEIICHUS
mpo0JsieM, MOKUCKa, aHajau3a U 00paboTKku MHGOPMAIIMK, HEOOXOUMBIX JIJIsl PUOOPETEHUS
OTbITA JIEATETLHOCTH, KOTOpas 3aHUMAET BaXXHOE MECTO B TTO3HAHUU XUMUU, a TAKKE JIJIS
OIICHKH C TIO3WIUHA DSKOJOTHYECKOW OE€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMUYECKUX MPOIECCOB HA OPTAaHU3M YEJIOBEKa U TIPUPOTHYIO CPEY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaJIbHBIX ¥ TBOPYECKHX
CIIOCOOHOCTEM O0O0y4YaromMXcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpETaTh HOBbBIE
3HAHUS 1O XHMHUU B COOTBETCTBUM C >KU3HEHHBIMH MOTPEOHOCTSMH, HCIOIB30BATh
COBpEeMEHHBIC MH(OPMAIIMOHHBIEC TEXHOJIOTHH TSI TTIOMCKA M aHAIN3a Y4eOHOW U Hay9IHO-
MOMYJIIPHON HH(POPMAITMA XUMHUIECKOTO CONCPKAHUS;

dbopMHpOBaHWE W PA3BUTHE y OOYYAIOMIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOJIOIATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TMpPU IUIAHUPOBAHUU U TMPOBEIACHUU XUMHUYECKOTO
DKCIIEPUMCHTA;

BOCITUTaHUE y OOyJaromuxcs yOe:xAEHHOCTH B TYMAaHHCTHUCCKOW HAIPaBICHHOCTH
XUMUHU, €€ BaXHOW POJM B PEIICHUH TIOOATBHBIX TPOOJIEM PAIMOHAIBEHOTO
MPUPOJIOTIONH30BAHNSI,  TIOTIOJTHEHUSI  DSHEPIeTHUECKHUX PECypcoB UM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIC
M CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIbITa UCIIOJIB30BAHUS MMOTYyUYEHHBIX 3HAHUN
JUTSL TIPUHSATHS TPAMOTHBIX PEIICHWH B CHUTYalHsX, CBSA3aHHBIX C XUMHUYECKUMH
SIBJICHUSIMHU.

B yuebHOM miane cpemHero oOmiero o0pa3oBaHHsS TpeaIMeT «XUMHUS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEIMETHOM 001acTn « ECTeCTBEeHHO-HAyUHBIE TIPEIMETHI.

OOGmiee 4yucao0 4YacoB, OTBEACHHBIX MJIA M3Y4YCHUS XUMHUHM, Ha 0a30BOM YpOBHE
cpeaHero obmero oopa3zoBaHus, coctaBiseT 68 dacos: B 10 kmacce — 34 vaca (1 4gac B
Henenwo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

IIpenmer opraHudeckod XUMHUH: €€ BO3HUKHOBEHHE, Pa3BUTHE WM 3HAYCHHE B
MOJTy4Y€HUH HOBBIX BEIIECTB U MaTEepUAJIOB. Teopus CTpOEHUS OPTraHUYECKUX COCTUHEHUM
A. M. byrnepoBa, e€ ocHOBHbIe MoJioKeHUSA. CTPYKTypHBIE (OPMYJIBI OPTaHUYECKUX
BeliecTB. ['oMonorus, uzomepusi. XUMUYECKasi CBSA3b B OPraHUYECKUX COCTUHECHUSX —
OJIMHApHbBIC U KPaTHBIC CBSI3U.

[IpencraBienre o KiaccupUKalMd OpraHUYeCKUX BemlecTB. HomeHkmaTypa
OPraHUYECKUX COCIMHCHUHN (CHUCTEMaTHYeCKas) W TPHBHUAJIbHBIC HA3BaHUS BaKHEHITHX
MPEJCTABUTENICH KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE  METOJbl W3YUYEHHUsS] BEIIECTB U MX IPEBpaIICHUN:
O3HAaKOMJIEHHE C 00pa3laMM OpraHUYeCKUX BEIIECTB M MaTepuajllaMd Ha HMX OCHOBE,
MOJICTUPOBAaHUE MOJICKYJI OpPraHMYECKHUX BEIISCTB, HAONIOJEHWE U  OINHCAHUE
JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEIIECCTB IPU HArpeBaHUMU
(1aBneHue, 0OYTIIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUN psif. MeTaH U 3TaH — MPOCTEHIIne
MIPEJCTABUTENIN aJIKaHOB: (PU3UYCCKHE M XUMHUUYECKHE CBOMCTBA (peakIuy 3aMelIeHUs U
TOPEHHMS ), HAXOXKJIECHHUE B IPUPOJIE, TIOJIyICHHE U IPUMECHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUM psif. OTWIEH W TPONWIeH —
MPOCTEHIINE MPEICTABUTEIN AJIKEHOB: (DM3UYECKHE W XUMHYECKHE CBOWCTBA (pEakiuu
TUAPUPOBAHUS, TaJlOTCHUPOBAHUS, THJpATallMM, OKHUCICHHS H  IOJMMEpHU3aIlun),
MOJy4YEHHUE U IPUMEHEHUE.

Ankaauensl: OyrtagueH-1,3 u  wmeTunOytaaueHn-1,3: CTpoeHHE, BaKHEUIIME
XUMUYECKHEe CBOMCTBA (peakius nmojuMepusaiun). [lodyueHre CHHTETUYECKOTO KaydykKa
U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYSCKUH psa. AlETUNIeH —
MPOCTEHIITUI TIPEJACTABUTENh AJIKWHOB: COCTaB, CTPOCHHE, (DU3NUYSCKUE U XHUMHUYCCKHC
CBOMCTBA (peaklMy THAPUPOBAHMUS, TAJIOTEHUPOBAHUSI, TUIPATALIUH, TOPEHUS ), TTOTyUCHHE
Y TIPUMEHEHHUE.

Apensl. ben3on: cocraB, cTpoeHue, (HU3NISCKUE U XMMUUYSCKUE CBOMCTBA (PEaKIIUH
raJloreHUPOBAHUS W HUTPOBAaHUS), TMOJYYECHHE U MpUMEHeHue. Tonyon: cocmas,
cmpoeHue, ¢uzuveckue U Xumuveckue ceolucmea (peakyuu 2al02eHUPOSaAHUs U



HUMpOoBanus), noayuenue u npumenenue. TOKCUYHOCTH apeHOB. ['eHeTmyeckas CBS3b
MEKly YIIE€BOAOPOJAMH, PUHAIIEKAIUMHU K PA3JIUYHBIM KJIACCaM.

[IpupoaHbie UCTOYHUKH YTIIEBOIOPOIOB. [IpupoaHbIii ra3 M MOMyTHBIE HEe(TIHBIC
ra3pl. Hedth u e€ npoucxoxaenue. CrocoObl nepepaboTku HeDTU: MEPEroHKa, KPEKUHT
(TepMuueckuii, KaTalmuTUueckuil), nuponus. I[lpomykTel mnepepaboTku HedTH, HX
MPUMEHEHNE B TMPOMBINIUICHHOCTH W B ObITy. KamMeHHBIN yroib W MPOAYKTHI €ro
nepepadOTKU.

OKCIIEpUMEHTAIbHBIE  METOAbl MW3YYEHHS BEIIECTB WU HUX NPEBpALICHUN:
O3HAaKOMJIEHHE C 00pa3llamMu IUIacCTMAcC, KaydyKoB W pe3uHbl, Koiekiuu «Hedpts» u
«YTOnp», MOJEIMPOBAHHE MOJIEKYJ  YIJIEBOJOPOJOB M  TaJOT€HONPOU3BOJHBIX,
MIPOBEICHHUE MPAKTHYECKOW PAOOTHI: MIOJyYEHHUE STUJIEHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Boluucienus mo ypaBHEHHIO XMMHUYECKOM peakinuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOIO BEIIECTBA UM MPOJYKTa PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJIUUECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WA MTPOIYKTOB PEAKIIHH).

Kuciiopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE COUPTBHL. METaHOI U ATaHOJ: CTPOCHHE, (PU3HUYECKHE U
XUMHYECKUE CBOWCTBA (peakluu C aKTUBHBIMU METAaNIaMH, TaJIOT€HOBOJAOPOAAMH,
ropeHue), npuMeHeHrne. BogopoaHbie cBsI3M MeXay MOJIEKyJdaMHu crnupToB. JlelicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaTroMHbl€ CHUPTHL. DTUJIEHTIIMKONIb U TIULEPUH: CTPOEHUE, (PU3NYECKHE U
XUMHYECKUE CBOMCTBa (B3aMMOJICWCTBUE CO IIECJIOYHBIMM METANIAMHU, KayeCTBEHHAas
peakiusi Ha MHOTOAaTOMHBbIE cHUpPTHI). JlelicTBUe Ha opraHu3M uenoBeka. lIprmeHeHue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

@DeHOJI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUEe U XUMHUYECKUE CBOMCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue denona.

Anpaerunbl u kemowsi. DopmanbaeTu, aneTambIerul: CTPOeHUEe, (GU3NUECKHEe U
XUMUYECKHE CBOMCTBA (pEaKIIMN OKUCIICHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIC PEAKIUN),
ITOJIyYEHHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TIpe/eiibHbIE KapOOHOBBIE KUCIOTHl. MypaBbMHAasg M yKCycHas
KHCJIOTBL: CTpOEHHE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME I Kilacca
KHCIIOT, peakuus dTepudukanun), nodydeHue u npumenenrne. CTeapruHoBasi U OJIEMHOBAs
KHCJIOTBI KaK TMPEJACTaBUTENIM BBICIIMX KapOOHOBBIX KHUCIOT. MblTa KaK COJH BBICIIHX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxnble 3(QUpBl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIPOSN3 CIIOXKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonorudeckas poib KHPOB.

VYrieBoapl: cocTaB, KiacCHU(pUKAIMSA YriIeBOAOB (MOHO-, TU- W TIOJIMCAXaPHJIbI).
['mroko03a — mpocTelHii MOHOCaXapu: 0COOEHHOCTH CTPOSHUSI MOJICKYJTbI, (pr3nyecKkue u
XUMUYecKkue cBoicTBa (B3aumojeiictBue ¢ ruapokcuaoMm wmeau(ll), oxucnenue




aMMUa4YHBIM pacTBopoM okcuma cepebpa(l), BoccTaHOBICHHE, OpOXKEHUE TIFOKO3BI),
HaxXOXXJEHUE B MPUPOJIE, MPUMEHEHUe, Ononorudeckas poib. Potocunres. OpyKTo3a Kak
U30MEp TIIFOKO3BI.

Kpaxman u wmemtono3a Kak mOpupojHble TojguMephl. CTpoeHue Kpaxmana u
nesunosio3bl. dusndeckue U XMMHUYECKUE CBOMCTBA KpaxMmala (TUApOIN3, KadyeCTBEHHas
peaKIus ¢ UOJ0M).

OKCIEepUMEHTAIbHBIE METOJIbl U3YUYEHHUSI BEIIECTB U UX MPEBpPAICHUIN: TPOBEJCHUE,
HaAO0JII0/ICHUE U ONKMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KaUECTBEHHBIE
peakIuy OJHOATOMHBIX CIIUPTOB (OKHCICHHUE dTaHoa okcuioM Menu(1l)), MHOroaTOMHBIX
CIIUPTOB (B3aUMOJICHCTBUE TIHIIeprHA ¢ TuapokcuioM Meau(ll)), anpaeruaos (OKuciaeHue
aMMHa4HbIM pacTBOpoM okcuna cepedpa(l) u rugpoxcumom menu(ll), B3aumosericTBue
KpaxmMaljia ¢ MOJIOM), IIPOBEJACHUE MPAKTUUECKON pabOThl: CBOMCTBA PacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boeluucienus mo ypaBHEHHUIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJTHOTO BEIIECTBA MJIM MPOJYKTa PEAKIUU 110 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UJIU MPOTYKTOB PEAKIIUN).

A3oTcozeprkanue OpraHu4eckKue COeIMHEHHS.

AMMHOKHCIIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coeauHeHus. Duznueckue u
XUMUYECKHE CBOMCTBAa aMHUHOKHCJIOT (Ha mpuMepe TiuiuHa). buosiornyeckoe 3HaueHUE
aMmuHOKucoT. [lenTuasl.

benku kak mpupoHbie BEICOKOMOJIEKYIISIpHBIE coenHenus. [lepBuyHas, BTopuyHas
U TPETUYHAS CTPYKTypa OeNKOB. XMMUUYECKHUE CBOMCTBA OCIKOB: TUAPOIN3, JCHATYpaIlus,
KaueCTBEHHBIC PEAKIIUU Ha OCJIKH.

DKCIEepUMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U MX MPEBPAILCHUI: HAOII0eHNE
M ONHUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHaTypauus OENKOB MpH HarpeBaHUH,
IIBETHBIC PEAKIIUN OSITKOB.

BricokoMoieKyIsIpHbIE COeTUHEHUS

OCHOBHBIC TIOHSTHSI XUMHU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMHU, CPEIHSIST MOJIEKYJIsipHasi Macca.
OCHOBHBIE METOJABl CHUHTE3a BBICOKOMOJEKYJSPHBIX COCAUHEHUN — TOJMMEPU3ALUS U
MTOJIMKOHICHCAIHSI.

OKCIEpUMEHTAIbHbIE  METOJbl HM3Y4YEHHsS BEIIECTB U MX MPEBpACHUN:
O3HAaKOMJIEHWE C oOpa3liaMl MPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAccC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MexnpeaMETHBIX CBA3EH MPU U3YYEHHH OpraHuyecko xumuu B 10
KJIaCCE€ OCYIIECTBIISIETCS Yepe3 WHCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX



MOHSATUH, TaK W TIOHATHH, SBISIOMIUXCS CHCTEMHBIMH JJIi OTACIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYIHBINA (DAaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIAacCHU(PUKAIUs, TMEPUOIUIHOCTh, HAOIIOJCHHUE, WU3MEpCHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE.

dusnka: mMaTepusi, SHEPTrHs, Macca, aToM, JJIEKTPOH, MOJIEKysa, dHEPreTHUYCCKUI
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOE COCTOSHUE BEIIEeCTBA, (U3UYECKUE
BEJIMYMHBI U €JIMHUIIBI KX U3MEPCHHSI.

buonorwus: xietka, opranusm, 6mocdepa, o0OMeH BEIIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCTIKH, YIIICBOIBL, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpanabl, TOPHBIE TOPOMABI, TOJIE3HBIC HCKOMAEMbIC, TOTIUIMBO,
pECypCHhI.

TexHonorus: NUIIEBbIE MNPOAYKTHI, OCHOBHI PAI[MOHAILHOTO MHUTAHUS, MOIOIIUE
CpelICTBa, JIEKAPCTBEHHBIE U KOCMETHUECKHUE MpernapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX
1 CHHTETHYCCKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHHU

XuUMHUYECKHI 37IeMeHT. AToM. Sapo aroma, M30TOMbl. DJIEKTPOHHAs O000JI0YKA.
DHEpreTUYeCKUEe YPOBHHU, MOJYPOBHH. ATOMHBIC opOWTanu, S-, P-, d- 3JIEMEHTHI
Oco0eHHOCTH pacnpesieieHHs SJIEKTPOHOB MO OpOUTANIsIM B aTOMax 3JIEMEHTOB TEPBBIX
YETBHIPEX MEePUOAO0B. DIEKTPOHHAS KOH(DUTYypaIKs aTOMOB.

[Tepnoanyeckuii 3akoH u llepuoauueckas cucrema XxuMu4eckux anemeHtoB 1. WM.
MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA W llepmoandeckoi cUCTEMbl XUMHUYECKUX
anemenTtoB JI. WM. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOEHUS ATOMOB.
3aKOHOMEpPHOCTH HW3MEHEHMSI CBONCTB XHWMHYECKUX OHJIEMEHTOB W 00pa3yeMbIX HMHU
MPOCTBIX M CJIOKHBIX BEHIECTB IO TPyNIIaM M MEPUOJaM. 3HAYEHUE NEPUOIUYECKOTO
3aKOHa B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUIbI XUMHUUYECKOW CBS3U (KOBaJCHTHAs
HETOJISIpHAsE W TOJSpHAs, WOHHAs, MeTaJuIMdeckas). MexXaHu3mMbl 00pa3oBaHUs
KOBQJICHTHOM XUMHUYECKOW CBs3UM (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). BomopogHas
CBsI3b. BaneHTHOCTh. DneKTpooTpuIaTenbHOCTh. CTeneHb OKUCICHHS. VIOHBI: KaTUOHBI U
AHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSIHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
TUIA KPUCTAIIMYECKON PELIETKHU.



[TonsiTue 0 aucnepcHbIX cucteMax. VICTUHHBIE W KOJUIOWIHBIE pacTBOPBL. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coenuHeHuni. HomeHkiaTypa HeopraHHUECKHX
BelllecTB. ['eHeTnueckas CBsA3b HEOPraHMYECKUX BEILIECTB, TPUHAJIEKAIUX K PA3IMYHBIM
KJIaccam.

Xumunueckas peakius. Knaccupukanys XMUMHUECKUX peakluidi B HEOPTaHUYECKON U
OpraHMYeCKON XUMHUHU. 3aKOH COXPAaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUs U
PEBPALEHUS SHEPTUHN NP XUMUYECKUX PEAKIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pa3InyHbIX (PakTopoB. OOpaTUMbIE PEaKIIUU.
Xumuyeckoe paBHOBecue. PaKTOPBHI, BIUSIOMINE HA COCTOSTHUE XUMUYECKOTO PABHOBECHSI.
[Tpyuaumn Jle Hlarense.

OnexTponutuueckas aucconuanus. CunbHble U cnabble 31ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIIAsl, HEUTPAJIbHAS, LIIEJIOYHAsL.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

ODKCHEPUMEHTAIbHBIE  METOJIBl M3YYEHHS BEIIECTB W HUX [PEBPaALICHUM:
nemMoHcTpauus Tabmuy «llepuogumyeckas cuctema xumuueckux anementoB J[. W.
MenpeneeBay, U3ydeHUE MOJIETEH KPUCTALTMYECKUX PEIIETOK, HAOIIOIEHUE U ONKUCAaHUE
JIEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3yioKEHUE MEPOKCHAa BOJIOPOJa B
IPUCYTCTBUM KaTajau3aTopa, ONPEIAECICHHE CpelIbl PacCTBOPOB BELIECTB C IMOMOIIBIO
YHUBEPCAIBHOTO HMHJMKATOpa, PEaKIMd HOHHOIO0 OOMEHa), MPOBENCHHE MPAKTHUYECKOU
paboThl «BiusiHue paznuyHbIX PakTOPOB HA CKOPOCTh XUMHUUECKON PEaKII.

Pacuérnble 3anaum.

PacyéTrpl mo ypaBHEHHSIM XUMHUUYECKHX PEAKLUN, B TOM YHUCIE TEPMOXUMHUYECKHUE
pacu€Thl, pacu€Thl C UCIIOIB30BAHUEM IMOHITHUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramnsl. Ilomoxenune HemeramnoB B llepuogmyeckoi CuUCTEME XUMHUYECKHX
sanemeHToB J[. . MenpaeneeBa u ocoOeHHOCTH cTpoeHUsT aTOMOB. DU3NYECKUE CBONCTBA
HEMETAJUIOB. AJIJIOTPONHUS HEMETAUIOB (HAa MpHUMepe KHUCIopona, cepwl, ¢ocdopa u
yriepoaa).

XUMUYECKHE CBOMCTBA BAXKHEUIITMX HEMETAJIIIOB (TaJIor€HOB, Cephl, a3oTa, Gocdopa,
yriaepoja U KpPeMHHUsI) U UX COCAMHEHHH (OKCHAOB, KHUCIOPOACOAEpPKALIUX KHUCIIOT,
BOJIOPOJIHBIX COSTUHEHU).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramnbl. Ilonoxxenue weramnos B Ilepuoandeckonl cucTeEME XUMUYECKUX
anemeHnToB J[. V1. MenaeneeBa. OCOOCHHOCTH CTPOCHHMS AJIEKTPOHHBIX 000J0YEK aTOMOB
MeraioB.  OOmme  ¢gusnueckue  cBoiictBa  MeTayioB.  CIUtaBhl  METaJUIOB.
DIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METaJIOB.

XUMHUYECKUE CBOWMCTBA BAKHEUIIIUX METAJUIOB (HATpPUM, Kajaui, KajablMH, MarHWi,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.



OO6mwme crmocoOb! oTydeHusI MeTAIIOB. [I[pruMeHeHre MeTaliioB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METO/bl M3YUYEHHMs] BELIECTB M MX MPEBPAILCHUI: U3ydeHUE
KOJUIEKIIMU «MeTalibl ¥ CIIJIaBbl», 00pa30B HEMETAIOB, PEIICHUE IKCIIEPUMEHTAIBHBIX
3aay, HAONIOJICHHWE M OINHCAHHWE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIMBITOB
(B3auMoJeicTBUE THAPOKCHUIIA ATIOMUHUS C pacTBOpaMHM KHUCJIOT U IIEJOYeH,
KaueCTBEHHbIC PEAKIIMU HA KATHOHBI METAILJIOB).

Pacuérnbie 3anaum.

Pacuérel Macchl BenecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce Wi O0bEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMHU BEIIECTB, PACUEThl MacChl
(oOBEMa, KoNMHMuUecTBa BEIIECTBA) MPOAYKTOB pEaKIMHU, €CId OJAHO W3 BEIIECTB HUMEET
MIPUMECH.

Xumus ¥ )KU3Hb

Ponpr xumum B o0O€ClEYEHUH HKOJOTHYECKOM, HSHEPreTHUEeCKOM | MHINEeBOU
0e30macHOCTH, pa3BUTUU MeAUIIMHBL. [IoHATHE O HAYYHBIX METO/aX IMO3HAHMS BEIIECTB U
XUMHUYECKUX PEAKIIUH.

[IpencraBienuss 00 OONIMX HAYYHBIX NPUHIHUIIAX MPOMBIIUICHHOTO MOJIYYeHUs
BOKHEUIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB U MaTEpUAIOB: BaXKHEWIIME CTPOUTEIIbHBIE MAaTEpHUaJbI,
KOHCTPYKLIMOHHBIE MaTEPHUaJIbl, KPACKH, CTEKIIO, KEPAMUKA, MATEPUAJIBI JJI51 DJIEKTPOHUKH,
HaHOMAaTEepUAJIbl, OPraHUYECKUE U MUHEPATIbHBIC YA0OPEHUS.

XUMUS ¥ 310POBBE YETIOBEKA: MPAaBUJIA UCITOJIb30BAHUS JIEKAPCTBEHHBIX MTPEMNAPATOB,
mpaBuia O€30MaCHOTO HCIIONb30BaHUS MpernaparoB OBITOBOM XMMHH B TOBCEIHEBHOU
KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNnpeaMETHBIX CBS3€M MpU HM3ydyeHUH OOLEH M HEOPraHUYeCKOu
xuMuud B 11 Kkiacce OCYIIECTBIISIETCSI 4Ye€pe3 HMCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHATHM, TaK W IIOHATUH, SBISIIOMIMXCS CUCTEMHBIMU U OTIEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA.

OO0uue ecTecTBEHHO-HAYUYHbIC TOHSITHS: HaYy4YHbIH (hakT, TUIIOTE3a, 3aKOH, TEOpUs,
aHajgu3, CHUHTE3, Kiaccuukaius, TMEePUOJUYHOCTh, HAOIIOJCHUE, HKCIEPUMEHT,
MO/JICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

®dusuKa: MaTepusi, SJHEPTUsl, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, UOH, U30TOII,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, HDHEPTeTUYECKHA YpPOBEHb, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI M CAUHUIIBI UX H3MEPCHMUS,
CKOpPOCTb.

buonorus: knerka, opraHusM, sKOcucTeMa, onocdepa, Makpo- ¥ MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: mMuHEpanabl, TOPHBIE TOPOJABI, TOJIE3HBIE HCKOMAeMbIe, TOIUIMBO,

pPECypCHI.



TexHonorus: XUMHUYICCKast IMPOMBIIIJICHHOCTD, MCTAJLIyprusi, IMpoOn3BOACTBO
CTPOUTCIIbHBIX MarcpualioB, CEIbCKOXO03SMCTBEHHOE IMpOn3BOACTBO, nmumeBas
IMPOMBIINIJIICHHOCTD, (I)apMaHeBTI/I‘IeCKaH IMPOMBIINIJIICHHOCTD, IMPON3BOACTBO
KOCMCTHYCCKHUX IIpCIiapaToB, IMIPOU3BOJACTBO KOHCTPYKIHNOHHBIX MaTCpUuaioB,
QJICKTPOHHAA ITPOMBIINIIICHHOCTb, HAHOTCXHOJIOT'HH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHUHU HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K  pe3yibTaTaM  OCBOCHHUS
OOyJaronMMuUCs  TporpaMM  CpeIHero  o0mero oOpa3oBaHuS  (JTUYHOCTHBIM,
METanpeaIMETHBIM U MpeaMeTHhIM). HaydHo-MeToau4yeckoii OCHOBOM i pa3pabOTKH
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOrpamMM CpPEIHEro oOuero ooOpa3oBaHUs
SBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHUCTEMHO-ACSTENBHOCTHBIM TOJIXOJIOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTATOB OCBOCHHS MpeaAMeTa «XUMHUSD» Ha YPOBHE CPEAHETO OOIIETro
00pa30BaHUs BBIJICIEHBI CIEAYIOMINE COCTABISIOLIUE:

OCO3HaHHE OOYYaIOIIMMUCA POCCUMCKOW TIpaKIAaHCKOM HMJEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEIICHUIO;

HaJM4Khe MOTUBALIMH K OOyUEHHUIO;

LEJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHHM JUYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOY4YalOIIMXCS PYKOBOJACTBOBAaThCA B CBOEH
NEATEIbHOCTH IIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMM, MPUCYIIMMH LEJOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJU4Ke IPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYpPhl U CIIOCOOHOCTU CTABUTH LIETU
U CTPOUTH KU3HECHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS PEAMETa « XUMUS» JOCTUTAIOTCS B €UHCTBE
y4eOHOH M BOCHMTATEIbHOM JEATEIHHOCTH B COOTBETCTBUU C T'yMAaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPaBCTBEHHBIMHU LICHHOCTAMH U HJ€aJaMU POCCHICKOTO
IPaKJaHCKOTO OOIIECTBA, IPUHATHIMU B OOLIECTBE HOPMaMHU M IIpaBUJIaMH MTOBEACHUS,
CHOCOOCTBYIOLUIMMH IPOLIECCAaM CaMOIO3HAHHUS, CaMOpPa3BUTHS W HPaBCTBEHHOTO
CTaHOBJICHUS INYHOCTH O0YyYaIOUTUXCS.

JIn4HOCTHBIE  pe3yibTaTbl  OCBOCHHSI  MpeAMeTa  «XUMHUSD»  OTpaXaroT
c()OPMUPOBAHHOCTh  OMbITA I[IO3HABATEJIbBHOW M  MPAKTUYECKOM  JI€ITEeIbHOCTH
oOydJaronuxcsi Mo peadu3alyyd MPUHATBIX B OOILIECTBE ILIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUSl O0YyYarOUIMMHUCA CBOUX KOHCTUTYIIMOHHBIX NpaB U 0OS3aHHOCTEM,
yBaXKEHUS K 3aKOHY U MPABOMOPSAJIKY;

MPEJCTABIICHHS O COLMAIIBHBIX HOPMAX U MPaBUJIaX MEXKIUYHOCTHBIX OTHOILICHHI
B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AESITEIBPHOCTH TPU CO3JaHUU YUCOHBIX
MIPOCKTOB, PEIICHUU YYEOHBIX W IMO3HABATEIBHBIX 3a7a4, BBITIOJIHCHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIKU3E PA3IUYHbIX BUJI0B YUeOHOMN AESITENbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

IICHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY H  HAy4YHOMY  HAacCJIEAUIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K TMPOIECCY TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
NPUMEHEHUS XHWMHH, OCO3HAHUS TOrO, YTO JOCTHKEHUS HAyKH €CThb PE3yIbTaT
JUTUTEIBHBIX HAOIIOICHUM, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MOCTOSIHHOTO
TpyAa YYEHBIX U MPAKTUKOB,;

UHTEpECca W MO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUHM U MOCIEAYIOLIEM aHaIU3e
uH(GOPMAIH O TIEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYaIlMHU, CBSI3AHHBIE C XUMUYECKUMU SIBICHUSIMU, U
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTHY,;

TOTOBHOCTH OILICHUBATh CBOE MOBEJICHUE U MOCTYIIKH CBOMX TOBAPUIIEH C MO3UIINI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIECACTBUN ATUX MOCTYIKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 3/J0pOBOTO U 6€30macHOro o0pa3a *KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PHU3UYECKOMY U TMCHUXUYECKOMY
3J10pPOBBIO;

coONIO/IeHNs TMpaBuil O€30MacHOro oOpalieHusi C BElIeCTBaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIILHOCTH;

MOHUMAaHUS [EHHOCTH MPaBWJI UHIUBUIYATHHOTO M KOJJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3[I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HaHMsI TOCJEICTBUNA U HENPUSATUS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTHU B y4e0HO-UCCIeI0BATEITLCKON
NEeATEeIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JEATECIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacCTHE B PEIICHHM MPaKTHUUYECKUX 3aJlady COIUaIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYCHHIO TPo(eccuii pa3ImuyHOTO POJia, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUMU 110 XUMUHU;

YBOXXEHHUS K TPYAY, JIOJAM TpyJa U pe3ysibTaTaM TPYI0BOU NESITEIHHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAWBUIYATBbHON TpaeKTOpHH 00pa3oBaHMUS,
Oynymeld mpodeccuu W pean3alid COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Yy4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB U MOTpeOHOCTEH
00I1IeCTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA :

AKOJIOTUYECKH IeJIECOO0OPAa3HOrO0 OTHOIIEHUS K MPUPOAE, KAK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUsl TJI00aJbHOTO  XapakTepa HKOJIOTHYECKUX MPOOJEeM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATILHOW CPELIBI;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJB30BaHUS JTOCTHKEHUN XUMHUM JUISl PEIICHUS
BOIIPOCOB PAllMOHAIBLHOTO MIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JIEUCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOIIEW MPUPOITHOU
cpele, YMEHHUs IPOrHO3MpPOBaTh HEOJArONpPUATHBIE 3KOJOTHYECKHE IOCIEICTBUS
IIPEAIPUHUMAEMBIX IEMCTBUM U NPEIOTBPALIATh UX;

HaJIMYUsl PA3BUTOrO JKOJIOTWYECKOTO MBIIUIEHUSA, 3KOJOTHYECKOU KYJIbTYPHI,
ONBITA JIESITENBHOCTH HKOJOTHYECKOM HAIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMHU B MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHON MPAKTHKE, CIOCOOHOCTH U
YMEHHUSI aKTUBHO TPOTUBOCTOATH UACOJIOTHH XeMo(poouu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKY;

MOHUMAaHUS CHeIMPUKN XUMUU KaK HayKH, OCO3HaHUS €€ poyid B (hOPMHUPOBAHUU
palOHAJIBHOIO HAyYHOT'O MBIIUJICHHS, CO3JJaHUU IIEJIOCTHOTO MpEACTaBICHUs 00
OKPY’KAIOLIEM MHUpPE KaK O €IMHCTBE IIPUPOJBI M 4YEJIOBEKA, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Ipo0JIeM COXpAHEHHSI PUPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTU XMMHH JIJII COBPEMEHHOM ITUBWJIM3ALIUN: B
e€ TYMaHHMCTHYECKOW HAMpaBJIEHHOCTH W BaXXHOM pPOJM B CO3/IaHUU HOBOW 0a3bl
MaTEepPUAIbHONU KYJIBTYPhI, PEIICHUH TI00ATBHBIX MPOOJIEeM YCTOWYUBOTO Pa3BUTHS
YEJIOBEUECTBA —  CBIPhEBOM, HSHEPreTUYECKOM, MHUIIEBOM ©  AKOJOTHYECKOU
0€e30MacHOCTH, B PAa3BUTUHU MEIULMHBI, 00ECIEUYEHUHU YCJIOBHM YCHENIHOTO Tpylaa
AKOJIOTUYECKH KOM(POPTHOM KMU3HHU KaXA0r0 YieHa OOIIeCTBa,;

€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: IOHUMAHHUs CYLIHOCTH METOHOB IIO3HAHMA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble
3HAHUS JJI aHajdu3a U OOBSACHEHMS SIBICHUN OKPYXKAIOIIEro MUpPa U MPOUCXOSIINX B
HEM H3MEHEHUH, yMEHUs JieJaTh OOOCHOBAaHHBIE 3AKIIOYEHUS HAa OCHOBE HAYyYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAaHHBIX C LIEJIbIO OTYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS JJISI PELICHUS
Mpo0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeCca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESTEIbHOCTH;



TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMO00Pa30BaHUIO,
K aKTHBHOMY TIOJy4EHHUIO HOBBIX 3HAHWU 1O XMMHU B COOTBETCTBHH C JKU3HECHHBIMH
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJa B Pa3iuYHbIX chepax NpodhecCHOHATBLHON
JCSITeTBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOEHUS YYEOHOro mnpeameTra «XuUMHS» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HAUYUMBbIE TUTSt dbopmupoBaHUs MUPOBO33pPEHUS oOy4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOIIeHayYHbIe TMOHSATHUSA, OTpakaroume
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpAa U CHEIU(PUKY METOAOB MO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIECTBO, SHEPIHs, SBICHHE,
MpoIIECC, CUCTEMA, HAy4YHbIA (PaKT, MPUHLUIL, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEopus, UCCIeI0BaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJbHbIE Yy4yeOHblE JeHcTBUS (TO3HABAaTENbHbIE, KOMMYHHUKAaTHBHBIE,
peryisTUBHbIE), oOecneunBaromye GopmMupoBaHue (GyHKIHOHATBHOM TPaMOTHOCTU U
COLIMAJIBHOM KOMITETEHLIUH 00YYaroInXCs;

CIOCOOHOCTh OOYyYalOLIMXCsl HMCMOJIb30BaTh OCBOEHHBIE MEXIUCIUILIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE JEHCTBUS B IIO3HABATEILHOUN U
COLIMAJIBHOM ITPaKTHUKE.

MeranpeaMeTHble  pe3yibTaThl  OTPaXAalOT  OBJAJACHHE  YHHUBEPCATbHBIMU
y4eOHBIMU MTO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.

OgyageHne YHMBEPCAJIbHBIMU YUeOHbIMHU NI03HABATEIbHBIMH eHCTBUSIMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyalIM3UPOBATh MPOOIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

omnpenensaTh Leld ACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIETSMU;

UCIIOJIB30BaTh NIPH OCBOEHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIICNIATh XapaKTEpHbIe NPHU3HAKK TMOHATUA W YCTAHABIMBATH HMX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATUA ISl OOBSICHEHUS OTACNbHBIX (AKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBAaHUS M KPUTEPUHU ISl KIACCU(PUKALNUU BEIIECTB U XUMHUECKUX
pEeaKLunii;

yCTaHABJIMBATh TPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY M3YYaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKJICHUS (MHIYKTUBHbIE, JENYKTUBHBIC, 10 aHAJIOTHUH),
BBISIBJISITH  3aKOHOMEPHOCTH W MPOTUBOPEUYUS] B PACCMATPUBAEMBIX  SIBJICHUSX,
(opMyIUPOBATH BBIBOJIBI U 3aKJIIOUEHUS;



IIPUMEHATh B IMPOLIECCE MO3HAHUS, HCIOJIb3YEMbIE B XHMHH CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBHIBATH MOJCIBHBIC MPEACTABICHUS — XHUMHYECKUI
3HAaK (CHMMBOJI) 3JIEMEHTA, XUMHUYECKasi opMyJia, ypaBHEHHUE XUMUYECKON pPEaKIUU —
Opy  pEUICHUH Y4YeOHBIX I[IO3HABATENIbHBIX M MPAKTHUUYECKUX 3a/ad, HPUMEHSTh
Ha3BaHHbIE MOJEJIbHBIC TPEACTABICHUS [JIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBUS:

BJaJIeTh OCHOBAaMHU METOJOB HAYYHOTO TO3HAHUS BEUIECTB U XUMHYECKUX
peakuuii;

bopMyIHpOBaTh LIEU W 3aJla4yd MCCIEIOBAHUSA, HCIOIb30BaTh MOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIIMPOBAHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (POPMHPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;

BJIQJCTh HABBIKAMHM  CaMOCTOSITEJIBHOTO  IUIAHUPOBAHHWS W IIPOBEICHHUS
YYEHUUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUs HaOMI0IaTh 32 XOJO0M
Mpolecca, CaMOCTOATENIBbHO IPOTHO3UPOBATH €ro  pe3yibTaT, (popMyInpoBaTh
0000IIIEHHsI U BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTU PE3YJIbTATOB HCCIEAOBAHMS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJEIaHHON padoTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOW  MCCIEAOBATENbCKOM M IPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOHUCKY
METO/IOB PEUICHUS] TPAKTUYECKUX 3a]]a4, IPUMEHEHHUIO PA3JINYHBIX METO/I0B [TO3HAHUS.

3) pa6ora ¢ unpopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMUHBIX MCTOYHHMKAX MHGOpMaluu (HAy4YHO-TIOMYJIIpHas
JUTEepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAIM3UPOBATh UH(POPMALIMIO PA3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(opMyIUpPOBATH 3aMPOCHl U NPUMEHATH Pa3IMYHble METOABI IIPU MOUCKE U OTOOpE
UHpOpMaIu, HEOOX0IUMOH! JIJIsl BBIITOJIHEHUST YUEOHBIX 3a/1a4 ONpeleIEHHOIO TUIIA,

npuoOpeTaTh  ONBIT  HUCIOJIb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYIO (POpMY MpencTaBiieHUs UHGOPMALMU
(cxempl, TpaduKy, TUarpaMMBbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

MCIIOJIb30BaTh HAYUYHBIM SI3bIK B KaueCTBE CPENCTBA MpH padoTe ¢ XUMHUYECKOH
uH(popMaIeil: TPUMEHATh MEXKIIpEAMETHBIE ((pU3nUYecKue U MaTeMaTHYeCKre) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIONIb30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaIJISITHOCTH.

OgiageHne YHMBEPCAJIbHBIMA KOMMYHUKATHUBHBIMHU A€l CTBUAIMM:



3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXXTaeMOW TEeMbl B XOJ€ AWaiora W/Wiu
JMCKYCCUH, BBICKA3bIBaTh WJEH, (OPMYITHPOBATH CBOW MPEIJIOKECHHUS OTHOCHTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1a4u;

BBICTYNIaTh C Tpe3eHTAllMell pPe3yJIbTaTOB II03HABATEIbHOU JI€ATEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIbBHO WM COBMECTHO CO CBEPCTHUKAMH MPU BBIMOIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW padoThl MO HCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaH3allid y4eOHOTO MPOeKTa M (OPMYIHMPOBATH BBHIBOIBI 1O
pe3yibTaTaM MpPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS TMO3ULMNA B XOJI€
00CyXeHusl 1 0OMEHa MHEHHUSIMHU.

OBy1aieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIbHO  IJIAHUPOBATh M  OCYIIECTBJISITh CBOIO  IMO3HABATEJIbHYIO
NEATENIbHOCTh, OmNpeAessisi €€ 1eld W 3aJayd, KOHTPOJUpPOBaTh U IO Mepe
HEOOXOUMOCTH  KOPPEKTUPOBATh  MpEAjiaraeéMblii  alrOPUTM  JEHCTBUU  INpHU
BBITIOJIHEHUHM  Y4E€OHBIX M HCCIEOBATENIbCKUX  3aJlad, BbIOMpaTh HaumboJee
3 PeKTUBHBIN CITOCOO MX PELICHUSI C YYETOM MOTYyUYECHHS] HOBBIX 3HAHUI O BEIIECTBAX U
XUMUYCCKUX PEAKITHIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEM JEATEIBLHOCTH HAa OCHOBE CaMoaHalIu3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KUIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudecKkass XuMHUsD» OTPa)aroT:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKOM COCTaBJISIFOIIEH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpA, PO XUMUU B TIO3HAHUU SIBJICHUN TPUPOIBI, B
(GbOpMUPOBAHUU MBIILIEHUS U KYJIBTYPhI JUYHOCTH, €€ (PYHKIIMOHATLHON TPaMOTHOCTH,
HEOOXOMUMOMN JJIsl PEIICHUS MPAKTHYECKUX 3a7a4 M DKOJOTMYECKHM OOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3[J0POBbIO U MIPUPOIHON CPENE;

BIIAJICHUE CUCTEMOM XUMHUYECKUX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TIOHATUSA (XUMUUYECKUW SJIEMEHT, aToM, JJIEKTPOHHas 000JI0YKa
aToMa, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, XHMHUYECKasi CBS3b,
CTpyKTypHasi ¢opmyna (pa3BépHyTass M COKpami€HHas), MOJIb, MOJIIpHAas Macca,
MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, (GyHKIMOHATbHAS TPYIINa, paJauKail, H30MEpHs,
U30MEpbl, TOMOJIOTMYECKUM  psiji, TOMOJIOTH, YIJEBOJOPOJbI, KHUCJIOPOA M
azoTcojepkKallie  COCAUMHEHHUs, MOHOMEp, TMOJMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCJIMHEHMS); TEOpPUM U  3aKOHbl (TEOpUs  CTPOCHUS
opraHnueckux BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHU, MHUPOBO33PEHUECKUE 3HAHMS,
JieXKalMe B OCHOBE MOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUM,
(dakTororuyeckue CBEACHUS O CBOWCTBAX, COCTaBe, IMOJYYEHUH M O€30MacHOM



WCIIOJIb30BAaHUN BAKHEHIIMX OPTaHWMYECKUX BEMIECTB B OBITY M TPAKTUYECKOM
NeSITeTPHOCTH YEI0BEKa,;

c(OPMHUPOBAHHOCTh YMEHUW BBIABJIATh XapaKTEpHbIE MPHU3HAKH TOHITHM,
yCTaHABJIMBATh HMX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE TOHATHUS TPU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHNYEeCKUX COSAMHEHUI;

c(hOPMHUPOBAHHOCTh YMEHUW HCIOJIB30BATh XHWMHUYECKYIO CHMBOJUKY IS
COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAmEHHOHN) (HOpMys
OpraHUYEeCKUX BEUIECTB M YPAaBHEHUN XMMHUYECKUX PEaKIIMi, U3rOoTaBIMBATh MOJIEIH
MOJIEKYJl ~OpPraHMYECKMX BELIECTB JJs WUIIOCTPAllMd HMX XHMHYECKOro U
IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOPMUPOBAHHOCTh yMEHUW yCTAHABIHMBATh NPHUHAMICKHOCTh H3YUICHHBIX
OpPTraHUYECKUX BEIIECTB MO0 UX COCTABY W CTPOCHUIO K OMPEAeIEHHOMY KIIACCy/Tpymie
COeMHEHMI  (YTIEeBOJOPOMAbI, KUCIOPOA M  a30TCOJAEpKAIlMe  COCIMHEHHS,
BBICOKOMOJICKYJISIDHBIE COCIMHEHHMs), JaBaTh UM Ha3BaHUS IO CHUCTEMATHYECKOU
nomenkinarype (IUPAC), a Takxke NpUBOAWTH TPUBHAIBHBIE HA3BaHUS OTIEIHHBIX
OpraHUYeCKUX BEIIECTB (ITWJICH, MPOMWJIEH, alleTUJICH, STWJICHIJUKOJb, TJIUIICPUH,
dbeHon, dopMmanbaeruj, aneTanbIerujl, MypaBbHHas KHUCIOTa, YKCYCHasl KHCIOTa,
OJICMHOBas KHUCIIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a, (GPYyKTO3a, Kpaxmall, eJlTi003a,
TJIMITUH);

chOPMHPOBAHHOCT, YMCHHSI  ONPEACTATh BUIbI XUMHUYCCKOH CBSI3HM B
OpPTaHUYECKUX COCTUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHS TNPUMEHSTH TIOJOKEHUS TEOPUU  CTPOCHHUS
opranuveckux BemectB A. M. BbytiepoBa nisi 0OBsICHEHUS 3aBUCHUMOCTHA CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh COCTaB, CTpOeHUE, (PU3UUYECKUE U
XUMUYECKHNE CBOMCTBA TUITUYHBIX TPEICTABUTENIEH Pa3IMYHBIX KJIACCOB OPTaHUYCCKHUX
BellecTB (METaH, dTaH, STUJICH, MPOIUJICH, alleTuIeH, OyTaaueH-1,3, MeTUnOyTaaueH-
1,3, OGeH30i1, METaHOJ, A3TAHOJ, ATWJICHIJIMKOJb, TIUIEPUH, (EHOJ, aleTaabIeTu/l,
MypaBbHHasi U YKCYCHasl KHCJOTBI, TJIFOKO3a, Kpaxmal, ILeJUTI0JI03a, aMUHOYKCYCHasI
KHCJIOTA), WUTFOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKAY HUMH ypaBHCHHSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCIIOIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, Yrojib), CIOCOOB MX MEPEPAOOTKH U MPAKTUIECKOE
IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

chOPMHPOBAHHOCT, yYMEHUH TIPOBOJUTH BBIYUCIICHHS TI0 XUMHYECKHUM
ypaBHEHUsIM (Macchl, 00BEMA, KOJMYECTBA MCXOJHOTO BEIIECTBA WM IMPOJIYKTa
pPEaKIMK MO M3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIHH);



c(hOpPMHUPOBAHHOCTh YMEHUHN BIIAJETh CUCTEMON 3HAHWI 00 OCHOBHBIX METOJaX
Hay4HOI'O MO3HAHMS, UCIOJIb3YEMbIX B XMUMHH MPU U3YYEHHUH BEIIECTB U XUMUYECKUX
SABJICHUN (HAOMIOJICHUE, W3MEPEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BATh
CHUCTEMHbIE XUMHUUYECKUE 3HAHUS Ul IPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCT, YMEHUW COOJIIOMATh TPAaBWIA TOJB30BAHHS XHUMHYECKOU
nocyaod u Ja00OpaTOpHbIM O00OpYJAOBaHHMEM, a TaKXe IMpaBWiIa OOpalleHuss C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBINOJHEHUIO J1A00OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOPMUPOBAHHOCTh YMEHUM IUIAHUPOBATb M BBINOJHATH  XUMUYECKUN
AKCIIEPUMEHT (TPEBPAILLEHUsI OPTraHWYECKUX BEIIECTB MNPU HArpEeBaHUM, IOIYYEHUE
ATUJIEHA U U3YYEHHE €ro CBOICTB, KAUECTBEHHBIE PEAKIUU OPraHMYECKUX BELIECTB,
JeHaTypauus OeJKOB IpU HarpeBaHUM, I[BETHbIE PEaKIMU OEJIKOB) B COOTBETCTBUU C
IpaBUJIAaMU TEXHUKH OE30MaCHOCTH MpU OOpAICHUU C BEIIECTBAMU U JIaOOPATOPHBIM
000pyIOBaHUEM, NPEICTABIATH PE3YyNbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (hopme
3alUCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKUMN U (POPMYIHPOBATH BBIBOABI HA OCHOBE
ATUX PE3yIbTATOB;

COPMUPOBAHHOCTh ~ YMEHMM  KPUTHUECKH  AHAIU3UPOBATh  XUMHYECKYIO
UHPOpMAIMIO, TMOJIY4YaeMyK U3 pPa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOU
uHpopmanuu, UaTEpHET U IPYTUX);

c(hOpMHUPOBAHHOCTH YMEHUH co0JroaaTh npaBuia 3KOJIOTUYECKHU
11€J1IECO00PAa3HOro MOBEACHUS B OBITY U TPYJAOBOW JEATENBHOCTH B LIENISAX COXPAaHEHUs
CBOErO 3J0POBbS M OKpYXKaroLEd MPUPOJHOM Cpelbl, OCO3HAaBaTh ONACHOCTb
BO3JICHCTBHSI Ha >KMBBIE OPTAaHU3MBbI ONPEIECIEHHBIX OPraHUYECKUX BELIECTB, TOHUMAs
cmpicn  mokazarenss [IJIK, mnosicHaTh Ha mnpumMepax crnocoObl YMEHBIIEHUS U
MPEAOTBPALIEHUS X BPETHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOYyYaroIIMXCS C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBbs: YMEHHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJax IMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIICTIBIX U CIA0OBUISAIIMX OOYUYarONIUXCS: YMEHUE HCIO0JIb30BaTh peiabedHO-
TOYEUYHYIO cucTteMy o6o3HaueHuit JI. bpaiins s 3anucu Xxumuueckux (popmyi.

11 KJIACC
[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas M HEOpraHWdecKas XUMHS
OTpaXkaroT:
c(hOpPMHUPOBAHHOCTH MPEICTABICHUN: O XUMHUECCKON COCTaBIISIONIEH €CTECTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJM XUMHU B TIO3HAHUM SBJICHUU IPUPOABI, B
(hOopMHUPOBAHNY MBIIUICHHS U KYJIbTYPhI JHYHOCTH, €€ QYHKIIMOHAILHON IPaMOTHOCTH,



HEOOXOAMMOM ISl PENICHHS] TPAKTUYSCKUX 3a7ad M IKOJIOTHYECKH O0OOCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI Cpee;

BIIJICHUE CHUCTEMOM XUMUYICCKUX 3HAHWH, KOTOpast BKJTFOYACT:
OCHOBOIIOJIATAIONIME TIOHATUS (XMMHUYECKMHA 3JIEMEHT, arom, wu3orom, S-, p-, d-
AJIGKTPOHHBIE OpOWTAJIM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISIPHBIH 00BEM,
BAJICHTHOCTh, JJICKTPOOTPUIIATEITLHOCTh, CTENEHb OKHCIICHUS, XWMHUYECKas CBS3b
(koBaneHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOIHAs), KPUCTAJUIMYECKas pereTka,
TUNBI ~ XUMHYECKHX  pPEaKIHid,  pacTBOp,  OJCKTPOJIMTHI,  HEIJICKTPOJHTHI,
AJIEKTPOJIUTHYCCKAsT ~ JTUCCOLMAIUS,  OKUCIHUTENIh, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHYECKON pEakIui, XWMHUYECKOE pPaBHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON AUCCOUHanuu, nepuoandeckuil 3akon . . MenneneeBa, 3aKoH
COXpaHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHCHUS W TIPEBPAMICHUS DHEPTUU TIPH
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNA  S3bIK  XHUMUH,
MHUPOBO33PEHUYECKUE 3HAaHMs, JIEKAllie B OCHOBE IMOHUMAHUA MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYCCKUX SIBICHHUM, (HaKTOJOTUUECKHE CBEICHUS O CBOMCTBAx,
COCTaBe, TOJYYCHHH M OE30IaCHOM WCIIOJIb30BAHUN BAXKHEUIINX HEOPTAaHUICCKUX
BEIIIECTB B OBITY U MIPAKTUYCCKOMN JCITCIBHOCTH YEIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHUW BBIABJISATh XapaKTEPHbIE MPHU3HAKK TOHITH,
yCTaHABJIMBATh HMX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOUIUE TOHATHUS TPU
OTIMICAaHUH HEOPTAHMYECKUX BEIIECTB M UX MPEBPAIICHUI;

c(hOPMHPOBAHHOCTh YMEHUW HCIIOJIB30BATh XWMHUYECKYIO CHUMBOJHKY IS
cocTaBiieHHs (POpPMYJT BEIIECTB U YPABHEHUI XMMHUECKUX PEAKIUH, CHCTEMAaTHUECKYIO
Homenknatypy (IUPAC) u TpuBHaibHBIE Ha3BaHMS OTAEIBHBIX HEOPTaHUYECKUX
BEIIECTB (YyrapHbI Ta3, YIJEKUCIbIA ra3, aMMHak, raméHas H3BeCTb, HeraméHas
W3BECTh, TUTHEBAS COMA, MUPUT U IPYTHE);

c(hOPMHPOBAHHOCTh YMEHUW ONpPENEATh BAJICHTHOCTh W CTEICHb OKHCIICHHS
XUMHUYECKUX IJIEMEHTOB B COCIMHEHUAX PA3IUYHOIO COCTaBa, BUJI XUMUYECKON CBSA3U
(koBaneHTHAsi, WOHHAs, METAJIMYECKas, BOJOPOAHAs) B COCIWHEHUSX, THUI
KPUCTAJUTMYECKONW pemETKH KOHKPETHOTO BEIIeCcTBa (aTOMHAs, MOJICKYJIIpHAs, HOHHAS,
MeTaJUTHIecKas ), XapakTep CPeIbl B BOJHBIX PACTBOPAX HEOPTAaHUICCKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHABIWBATh MPUHAIIC)KHOCTh HEOPTAaHMYCCKUX
BEIIECTB TI0 WX COCTaBY K OMNpPEACIEHHOMY KJIAcCy/TPYyIIe COCNUMHEHHM (TIPOCThIC
BEIIECTBA — METAUIBI U HEMETAJIbl, OKCHJbI, OCHOBAHUS, KHUCIOTHI, amM(OTEpHbIC
TUIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHMU PaCKpbhIBaTh CMBICI TepHoandeckoro 3akona [[. .
MenneneeBa M JIEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIONIYIO, OOBSICHUTEIHHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX dJeMeHTOB 1-4 mepuomoB Ilepmogudeckoil CHCTEMBl XWMHUYECKHX



anemenToB JI. . MenaeneeBa, HCIIONB3YsI IIOHATHS «S-, P-, 0-3JEKTPOHHBIE OpOUTAIII,
«QHEPreTUYecKre YpOBHU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHsS CBOICTB
XUMHAYECKUX DJIEMEHTOB M MX COEAMHEHWHU 1O nepuoaam u rpymnmnam l[lepuogmueckoi
cucTeMbl xuMudeckux 3siemeHToB Jl. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEepU30BaTh (OMUCHIBATH) OOLIUE XUMUUYECKHE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJACCOB,  IMOJITBEPKIAThH
CyLIECTBOBAHUE TEHETUYECKOM CBS3M MEXKAY HEOPraHMYECKHMMHU BEIIECTBAMU C
MIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLIN;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIAacCU(DUIMPOBATH XUMHUYECKHE pEaKlUUd IO
pa3MYHBIM TpHU3HAKaAM (YHMCIy M COCTAaBy pEArupyroluX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, H3MEHEHUIO CTENCHEH OKHCIEHUS DJIEMEHTOB, OOpaTHUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJISTh YPABHEHUS PEAKIMM Pa3IUYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHBIE YPABHEHHs PEaKIMi MOHHOTO OOMEHA, YYWTBIBasl YCIIOBHSI,
IIPY KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;

c()OPMUPOBAHHOCTh ~ YMEHUI  MPOBOAWTH  PEAKIMH,  IMOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTAB Pa3JIMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIO3HABATH ONBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOLIKE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

COpPMUPOBAHHOCT ~ YMEHUH  pacKpblBaTb  CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS 3JEKTPOHHOrO OajaHca 3THX
peaKuui;

c(OPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTb CKOPOCTU XHMHYECKOU
peaKiMK OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHelTHero Bo3aeiictsus (nmpunuui Jle [Hlatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMHUYECKHE MPOLIECCHI, JIEKALIUE
B OCHOBE€ MPOMBIIUICHHOTO IIOJIYYEHHUsS CEPHOM KHUCIOTBL, aMMHaKa, a TaKke
c(hOpPMHUPOBAHHOCTH MPECTABICHUI 00 OOITUX HAYYHBIX MPUHIIMIIAX U IKOJIOTHIECKUX
npobsieMax XUMUYECKOTO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTH YMEHUH MPOBOJIUTH BBIUYUCIEHUS C UCIIOJIB30BAHUEM TTOHITHS
«MaccoBasi JI0Ji1 BEUIECTBA B pPacTBOpE», OOBEMHBIX OTHOIICHWW Ta30B MpHU
XUMUYECKUX pEaKIMSAX, MacChl BellecTBa WM OOBbEMA Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOUIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(QeKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHNS JHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHUN COOJI0/IAaTh MpaBUJIa TMOJIb30BAHUS XUMHUUYECKOM
MOCy/IoM W JabopaTOpHBIM OOOpYAOBaHMEM, a TakKe TMpaBuja OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSAMH TIO BBITIOJHEHUIO J1a00OpPaTOPHBIX
XUMHUYECKUX OIBITOB;



chOPMHUPOBAHHOCTh YMEHHMA IUIAHUPOBATh W  BBIMOJHATH  XUMHYECKHUM
AKCIEPUMEHT (pa3lioKEHUE IMepoKCcHaa BOAOpOAa B MPUCYTCTBUM KaTalM3aTopa,
OTpEe/ICJICHUE CPEeAbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO WHIUKATOPA,
BJIMSIHUE Pa3IUYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKON peaKIuu, peakiid HOHHOIO
oOMeHa, KaueCTBEHHbIEC PEaKIMK Ha Cynb(aT-, KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH
aMMOHHUSI, PEIICHHE HJKCIEPUMEHTAIBHBIX 3a7ady 1o TemaM «Mertamwisy U
«HewmeTammel») B COOTBETCTBHH C TIPaBUJIAMH TEXHUKH O€30MMACHOCTH TpHU OOpaIeHun
C BeIIeCTBAaMM U JabOpaTOpHBIM O0OPYJOBAaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe 3aliCH ypaBHEHUI COOTBETCTBYIOIIUX PEAKIUN
U GOpMYIMPOBATH BHIBOJBI HA OCHOBE ATUX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh  YMEHUH  KPUTHYECKH  aHAJIM3UPOBATh  XHMHYCCKYIO
uH(pOpMaIIMIO, TOMy4aeMyl0 U3 pa3HbIX HMCTOYHHMKOB (CpEICTBa MacCOBOIi
KOMMYyHUKaiuu, IHTepHeT u ApyTrux);

c(hOpMHPOBAHHOCTh YMEHHUI co0mro1aTh IpaBuiia HKOJIOTUYECKU
11e71eCO00pa3HOTO MOBEACHUSI B OBITY U TPYJOBOM JEATEIBHOCTU B LIENAX COXPaHEHUS
CBOETO 3JIOPOBbS U OKPYXaIOIIel MNPUPOJAHOM Cpeibl, OCO3HaBaTh OMACHOCTH
BO3JICHCTBUSI HA JKHUBBIE OpPraHU3Mbl OMNpPEACICHHBIX BEHIECTB, MOHUMAs CMBICI
nokazarens [1JIK, mosicHaTh Ha mpuMepax CcrocoObl YMEHBIIEHUS U MPEIO0TBPAICHUS
UX BPEAHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

U1 O0YYaroIIMXCsl C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS: YMEHHUE
MPUMEHATh 3HAHUST 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IIO3HAHUS BEIIECTB W
XUMUYECKUX SIBJICHUI;

JUTSL CJIETIBIX U CJIA00BUISAIINX OOYYAIOIIMXCS: YMEHHUE HCIIOIBh30BaTh pelbedHO-
TOYEUHYI0 cucTteMy o0o3HaueHuit JI. bpaiins Ay 3anucu XumMudeckux GopMyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoauvecTBo yacoB JJIeKTPOHHbIE
Ne i/ Hauvenoparue pasaeos i rem Konrpoabueie IIpakrnyeckune (UupposbIe)
TPOTPAMME! Beero padoThI padoThI oOpa3oBaresibHbIE
pecypcebl
Pa3znen 1. Teopernueckne 0CHOBbI OPraHM4YeCKOl XUMHUM
[IpenmeTr opraHnyeCcKON XUMHH.
1.1 Teopus ctpoeHns OpraHUIECKUX 3
coenqunennii A. M. bytieposa
Hroro no pazaeny 3
Paszgea 2. Yriesogopoasl
51 IIpenenbHbIE YTIEBOLOPOIBI — 5
aJIKaHbI
29 HenpenenbHble yriaeBogOpOIbL: 6 1
AJIKEHbI, aJIKAINCHBI, aJIKUHBI
2.3 ApomaThyecKue yrieBo10pOIbl 2
24 [IpupoiHBIE HICTOYHUKHU 3 1
YIJIEBOJIOPOAOB U UX NepepaboTKa
Wroro no pazneny 13
Paznen 3. Kuciaopoacoaep:kaiue opraHn4ecKue coeTuHeHust
3.1 CrupTtel. denon 3
3.2 Anpaerunpl. KapboHoBsie 7 1




KUCIOTHI. CIoKHBIE AUPBI

3.3 VYTI1eBo b1 3
Wroro no pazaeny 13

Paznea 4. A3oTcoaep:kaniue oprannyeckue coeIuHeHnst

4.1 ‘ AMUHBI. AMUHOKHUCIIOTHL. beku 3

Htoro mo pazaeny 3

Pa3zgen 5. BeicokoMoJIeKyJISIpHbIE COeTUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2

Hroro no pazneny 2

OBILEE KOJIMYECTBO YACOB IIO

[TPOITPAMME 34




11 KJIACC

HaumeHoBaHue pa3iesioB 4 TeM Komirtectso tacos JIeKTpoHHbIE
Ne /i Kontpoabnbie IlpakTnueckue (uudposbie)
MPOrpaMMbl Bceero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue aToMOB.
[Tepronnyeckuil 3aKOH U
1.1 [lepuoamnueckas cuctema 3
XUMHYECKHUX 3jieMeHToB /[[. 1.
MenneneeBa
12 Crpoenue BenecTna. 4
' MHoroo0pasue BELIECTB
1.3 XUMHUUYECKUE peaKIuu 6 1 1
Hroro o pazaeny 13
Pa3znen 2. Heopranuyeckasi xumusi
2.1 Mertaiisl 6
2.2 Hemeranbl 9 1
53 CBs13b HEOPraHUYECKUX U 5
OpPraHUYECKUX BEIICCTB
Hroro no pazugeny 17
Paznen 3. XuMus 4 :KU3Hb
3.1 XUMHUS U KU3Hb 4




Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME 34 2 3
ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
KoauvecTBo yacoB JIEKTPOHHbIE
Ne uudgpoBbie
w/n Tema ypoka Beero Konrpoabusie IIpakTtHyeckue 06pazoBaTEIbHbIE
padoThI padoThI pecypeb
1 [Ipenmer opranndeckor XuMuu, eé 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHUE
Teopust CTpOCHUS OPraHUYECKUX
2 coenunennii A. M. bytneposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o knaccuduxau
OpraHUYeCKUX BEUIECTB.
3 Homenknartypa (cuctemaTrnyeckas) u 1
TPUBUAJIbHBIE HA3BAHUS OPTaHUYECKHUX
BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUN PSY
5 MeraH u 3TaH — npocrennme 1




MpCaACTaBUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBOKCTBA

OTUJIEH U NPONUJIEH — HPOCTEHIINE
IIPEACTABUTENN AJIKEHOB

[Ipaktuueckas padora Ne 1.
«IlomyueHue sTUICHA U U3yYEHUE €r0
CBOMCTB»

10

11

Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. Tlonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI
Brruncnenus no ypaBHEHUIO
XUMHYECKOUN peakuu

Apenbl: O€H30J1 ¥ TOTYOI.
TOKCMYHOCTH apEHOB

12

['eneTnueckas CBs3b YIiI€BOAOPOIOB,
NPUHAJICKAIUX K PA3JTUYHBIM
KJ1accam

13

[IpupoiHBIE HCTOYHUKHU
YIIIEBOIOPOAOB: MIPUPOAHBIN ra3 u
MOMyTHBIE HETAHbIE Ta3bl, HEPTh U
MPOJIYKTHI €€ nmepepaboTKu

14

[IpupoHBIE HCTOUHUKHU
YIJIEBOJOPOAOB: MPUPOIHBIN a3 U
MOy THBIE HEDTSAHBIE Ta3bl, HEPTH U




POJYKTHI €€ nepepadoTKu

15

16

17

KonTtponbsHas pabota 1o paszueny
«YTIJIEBOIOPOIBDY

AJKHWHBL: COCTaB 1 0COOEHHOCTH
CTPOCHUS, TOMOJIOTUICCKUN PSJI.
AneTunes — npocTernmnn
IIPEJICTaBUTEIIb aJIKHHOB

[IpenenbHble OTHOATOMHBIEC CTIUPTHI:
METaHOJ ¥ 3TaHOJ. BonopoaHas CBs3b

18

MHoroaroMHbI€ CIINPTHI:
OTUJICHTJIMKOJIb U I'NTMOCPHUH

19

20

21

DEHOJI: CTPOCHUE MOJICKYJIbI,
bu3uYeCcKre 1 XUMUYECKHE CBOIMCTBA,
MIpUMEHECHUE

Anpaerunnl: hGopManbIerua U
areTajpJaeTrua. ANeTOH
OIHOOCHOBHBIE TIPEICTTbHBIC
KapOOHOBBIE KUCJIOTHI: MypaBbUHAS U
YKCYCHast

22

[Tpaktuueckas padora Ne 2.
«CBoliCcTBa pacTBOpa YKCyCHOM
KHUCIJIOTBD)

23

CTeapI/IHOBaH H OJICHMHOBAas KHCJIOTHI,
KaK MMpcaACTaBUTCIIN BBICIHINX




Kap6OHOBI>IX KHCJIOT

Mp11a KaK COJIM BBICIIHX Kap6OHOBBIX

24 KHUCIIOT, UX MOIOIIIEe JIeUCTBUE
Crnosxable 2GUPBI KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCHOT. ['uaponn3
CJIOKHBIX 3(pUpoB

26 XKupsr: ruapoan3, IpuMEHEHUE,
OHOJIOTUYECKas pOJib JKUPOB
VYTIIeBOJIbI: COCTaB, KiIacCU(pUKALIMS.

27 Bakneiiive npeacTaBuTeNn: rir0Ko3a,
dpykTo3a, caxaposa

28 Kpaxman u nemmtono3a Kak
MPUPOIHBIC MTOTUMEPHI
KonTtponrHas paboTa no pazaeny

29 «Kucnoponacoaepxamue
OpraHUYECKUE COCTUHCHHUS

30 AMWHBI: METUJIAMUH ¥ aHWJIUH
AMMHOKHCIIOTHI KaK aM(oTepHbIe

31 OPTaHUYECKUE COCTMHEHUS, UX
Oouonoruueckoe 3HaueHue. Ilentupl

39 benku xak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS

33 OCHOBHBIC IOHATHSI XUMUHU

BBICOKOMOJIEKYJISIPHBIX COETMHEHUIN




34

OCHOBHBIE METO/IBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHU.
[ImacTmaccel, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

11 KJIACC

34 2

Ne
n/n

Tema ypoka

KosunuecTBo uacoB

KonTpoabHbIe

Bcero
padoThI

IIpakTHuyeckue
padoThbI

JJIeKTPOHHBIE
uudposbie
oOpa3oBaresibHbIC

pecypchbl

XUMHUYECKUU DJIEMEHT. ATOM.
DneKTpoHHas KOH(UTypaiys aToMOB

[Tepuoauueckuii 3aK0H U
ITepunoauueckas cucteMa XMMHUYECKUX
sanemenToB [l. 1. MeHnpaeneeBa, ux CBS3b
C COBPEMEHHOW TEOPUEHN CTPOECHHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XAMUYECKUX SJIEMEHTOB U UX
COEQMHEHUH T10 TPYyNIaM U IEPUOJAM.
3HaYCHUE IEPUOINYECKOT0 3aKOHA U
CHUCTEMBI XMMHUYECKHUX 3JIEMEHTOB [[.11.
MenpeneeBa B pa3BUTUU HAYKHU




Crpoenue BemecTBa. XUMHUIECKast
CBSI3b, €€ BUIBI; MEXaHU3MBI
oOpa30BaHUs KOBAJICHTHOMN CBSI3H.
Bonoponnas cBsi3b

BaneHTHOCTS.
DIeKTpOOTpUIATENbHOCTh. CTENeHb
OKHucIieHusl. BelecTBa MOJIEKYJISIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

[loHATHE O TUCTIEPCHBIX CUCTEMAX.
W cTuHHBIE U KOJUTOUHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B pacTBOpE

Knaccudukanus u HoMmeHKIaTypa
HEOPTaHUYECKUX COCTUHEHHI.
['eHeTHyecKas CBSI3b HEOPraHUYECKUX
BEILECTB, Pa3IMYHbIX KIACCOB

Kiaccudukanys XUMHYECKUX PeaKIuii B
HEOPraHUYECKOU U OPraHNYECKOU
XHUMHHU. 3aKOH COXPAHEHHUS MacChl
BEIIECTB; 3aKOH COXPAHECHUS U
MPEBPAIIEHUS SHEPTUU NTPU XUMUYECKUX
peaKumsx

Ckopoctb peakiuu. OOpaTuMbIe
peakuun. XUMHAYECKOE PABHOBECHUE

10

[Tpaktrueckas pabora Ne 1. «Bnusinue
pa3nu4HBIX (PAaKTOPOB HA CKOPOCTH




XUMHYECKOMN PCaKIUM

11

DNEKTPOMUTHYECKAS TUCCOIUALIHSL.
[ToHsiTHEe O BOJOPOTHOM MOKa3aTese
(pH) pacTBopa. Peakiun HOHHOTO
oOMmeHa. ['uaponu3 opraHMuecKux
HEOPTaHUYECKUX BEIICCTB

12

OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIE
peakuuu. [Toustue 06 s1eKTpoIU3e
pacIUIaBOB U paCTBOPOB COJIEH

13

14

15

16

KontponsHas paboTa no pasjaeiny
«TeopeTrueckue OCHOBBI XUMUI

MeTtabl, UX MOJIOKESHUE B

[Tepronnyeckoil CUCTEME XUMHUUYECKHUX

sanemenToB [l. 1. Menaeneena u

0COOCHHOCTH CTpOeHUsT aTOMOB. O01IHe

(dbU3UYECKUEe CBONCTBA METAIJIOB

CrutaBbsl METAJIJIOB.

DJIEKTPOXUMHUYECKHAN PsAJT HATIPSKEHUI

MCTaJIJIOB

XMMHUYECKHE CBOMCTBA BAKHEHIIINX
METAJIJIOB (HATPUH, Kalluid, KaJbIUH,

MarHui, alfOMUHUI) U UX COETMHEHUN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U
WX COCIMHECHUM




18

XUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U
UX COCIUHECHUN

19

[Ipaktruueckas pabora Ne 2. "Perenue
HKCIIEPUMEHTAJILHBIX 33J1a4 110 TEME
«Metamb»"

20

Hewmeranbl, X moJI0KEeHUE B
[Teproan4ecKoi cucTeMe XUMHUYECKUX
anemenToB J[. 1. MenaeneeBa u
OCOOEHHOCTH CTPOCHHS aTOMOB

21

22

23

du3nyecKkrue CBOMCTBA HEMETAIOB.
AJI0TpOIIHSI HEMETAIOB (Ha IpUMeEpe
KHCJIOpOoaa, cepbl, hochopa u yriaepoaa)
XHWMUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI
1 UX COCTMHECHUH

XuUMHUECKHE CBOMCTBA a30Ta, pocodpa
1 UX COCTMHECHUH

24

25

26

XUMHUYECKHE CBOKWCTBA YIJIEPOA,
KPEMHUSA U UX COCTMHCHUU
[IprMeHEHNE BAXKHENIITUX HEMETAIIIIOB U
UX COeTUHECHUN

O00011IeH1E U cUCTEMATU3AlU 3HAHUN
o teMe «Hemeramne»y. Beranciaenus 1mo
YpaBHEHUSAM XUMUYCCKUX PEaKIUi 1
TEPMOXUMHUYCCKHE PACUETHI




[Ipaktruueckas pabora Ne 3. «Pemienue
27 HKCIEPUMEHTAIIbHBIX 3a/1a4 10 TEME
"HemeTamib"»

KouTtponbsHas paborta o remam

28
«Metame»y u «Hemerambn)

Heoprannyeckue u opraHudecKkue
29 KHCIOTHL. Heopranuueckue u
OpraHU4YeCKHUEe OCHOBAHUS

AM@oTepHbIe HEOPTAHUYECKHE U
30 OpPTaHUYECKUE COCAUHEHNS.
I'eneTnyeckas CBs3b HEOPraHUYECKUX U

OpPraHN4YCCKHX BCIICCTB

Pounb xumun B obecrieueHIH

31 IKOJIOTUYECKOM, SHEPTETUIECKON U
NUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEAULIMHbI

[IpencraBnenust 06 OOUIMX HAYYHBIX
32 MPUHIMIIAX POMBILUIEHHOTO

IMOJIyUCHUA Ba)KHEHUIINX BCIICCTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHUATIOB

34 XuMus ¥ 310pOBbE YETOBEKA

OBUIEE KOJIMHECTBO YACOB I10
[TPOITPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 10-11 ximaccel/ XKypun A.A., AKIIMOHEpHOE 0OIIIECTBO
«3narensctBo «IIpocBemienue»

» Xumus, 11 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxninonepHoe obmectBo «M3maTenpcTBO
«IIpocsemienue»

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
IMabpuensn, O. C. Meroaundeckoe nocooue Xumus 10 kimacc

["abpuensn, O. C. Meroaudeckoe nocooue Xumus 11 kimacc

["abpuensn, O. C. Xumus 10-11 kinacc. ba3oBslii ypoBeHb. MeTtoauueckue
pEKOMEHIaIuu U padoyas mporpaMmma

[Mabpuensn, O. C. Xumus 10-11 knacc. ba3zoBbiit ypoBeHb. MeToaudeckoe
nocooue

HMUD®POBBIE OBPASOBATEJIBHBIE PECYPCbHI U PECYPCbI CETHA
HUHTEPHET

https://drofa-

ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

https://drofa-
ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

https://drofa-
ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93cbhf4e6a33.pdf

https://drofa-
ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf
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