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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo yueOHOMY MpeaMeTy « Xumus» (6a30BbIi YPOBEHb)
st 10-11 kimaccoB (nmpenmerHass o0nacth «EcTecTBEHHO-HAay4YHBIE MPEAMETHI»)
COCTaBJICHA Ha OCHOBe TpeOoBaHMI K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MpOrpamMMbl cpeaHero oomiero obpazoBanus DeaepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHJapTa CPEeJAHEro olIero oopa3oBaHus,
yTBEPKJEHHOTO NpukazoM Munnpocsemenust 17 mas 2012 Ne 413 (B penakuu ot
12 aBrycta 2022 Ne 732) (manee — ®I'OC COOQO), denepanbHOM 00pa3zoBaTeIbHON
IporpamMmbl cpeHero obmero odpazosanus, denepanbHoil pabodeil mporpaMmbl
1o yueOHOMY npeaMeTy « Xumusi», ¢ yauétoM KoHuenuuu npenoaaBaHusi yueOHOTo
npeameTa «XuMus» B oOpazoBaTelbHbIX opraHuzanusax Poccuiickoit denepanuu,
peanu3yronMX OCHOBHbIE 00pa30BaTelIbHbIE MPOIPAMMBI, a TAKKE OPUEHTUPOBAHA
Ha 1eJIeBble TNPUOPUTETHI, chopmyiaupoBaHHble B DeaepanbHOl pabouei
IpOrpaMMe BOCIIUTAHHUS.

LleneBbIM MPUOPHUTETOM BOCHUTATENBHOW pabOThl BATCKON rymMaHuTapHOI
TUMHA3UM  SIBJSIETCS  CO3/IaHWE  ONArONMpHSITHBIX  YCIOBUH Ui YCBOCHHS
[IKOJIbHUKAaMU COIIMAJIbHO 3HAYMMbIX 3HAHUM — 3HAHUKA OCHOBHBIX HOPM U
TpaauLMA TOro oOOIIeCTBAa, B KOTOPOM OHHU XMBYT. B pamkax ypoka XuMuu
JNOCTUKEHUE MTOCTaBICHHON LIEJIM BOCIIUTAHUS PEAIM3YETCS Yepes:

- HCIIOJIb30BAHME BOCIHUTATENIBHBIX BO3MOXKHOCTEH CoOJep>KaHusl yd4eOHOTro
npeaMeTa: IEMOHCTPALUIO IPUMEPOB OTBETCTBEHHOI'O, IPAXKIAHCKOTO TIOBEICHHS,
IPOSIBJICHUST YEIOBEKOIIOOMS U JOOPOCEPICYHOCTH; MOAO0P COOTBETCTBYIOIIUX
TEKCTOB JUI YTE€HUS, 3a/1a4 JUIsl pelIeHus, TPOOIEMHBIX CUTyallui IIsl 00CYKACHUs
B KJIACCE;

- IPUBJICYCHHE BHUMAHUS IIKOJIbHUKOB K LIECHHOCTHOMY aCMEKTy U3y4aeMbIX
Ha ypoKax SIBJICHH, OpraHu3anus ux paboThl ¢ MOJIy4aeMOil Ha YpOKe COLUAIbHO
3HAUUMOW WHGOpMAIME — WHUIMUPOBAHHE €€ OOCYKICHHs, BBICKA3bIBAHUS
y4YalIMMHCs CBOETO MHEHUS 10 €€ TOBOAY, BRIPAOOTKU CBOETO K HEM OTHOIICHHUS;

- YCTAHOBJICHHE JOBEPHUTEIBHBIX OTHOLICHHM MEXJy YYHUTEIEM MU €ro
YUYCHUKaMH, CIHOCOOCTBYIONIMX  IMO3UTHBHOMY  BOCIHPHUSTHIO  YYallIUMHUCS
TpeOOBaHUN U MPOCKO yUWTENs, MPUBJICUCHUIO UX BHUMAHUA K 0OCYXJaeMOil Ha
ypoke nHpopMaium, akTMBU3allMK WX TIO3HABATEIHHOU JIEATEIbHOCTH;

- MOOYXJEHUE MIKOJLHUKOB COONIOAATh Ha YPOKE OOMICTIPUHSITHIE HOPMBbI
MOBEJICHUS, MpaBuia OOIIEHUS CO CTapiIuMH (YYUTENISIMH) M CBEPCTHUKAMHU
(LIKOJIbHUKAMM ), IPUHIUIIBI Y4EOHON JUCIUTIIMHBI U CAaMOOPraHU3AIINH;

- IPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI yyaluxcs, Haubosee
3¢ ()EeKTUBHBIX HA Pa3HBIX CTYIEHSIX 00pa30BaHuUs;

- BKJIIOYEHHE B YPOK DJIEMEHTOB  MPOEKTHO-UCCIIEN0BATEIbCKON

nokyMeHRQITrOEHE A TEyHo TG hnceACT  IIKOJIBHHUKAM ~ BO3MOJKHOCTD HpI/IO6peCTI/I HaBBbIK
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CaMOCTOSATEILHOTO PEUICHUSI TEOPETUIECKON MPOOJIEeMbl, HABBIK TEHEPUPOBAHUS U
opopMiIeHUS COOCTBEHHBIX WJEH, HABBIK MMYyOJUYHOTO BBICTYIUICHUS TE€pe]
ayJIMTOpUEH, apryMEHTUPOBAHUS U OTCTaWBAHUS CBOCH TOUYKU 3PEHUS.
BocnuTeiBaromuii MoTeHIMAN ypoKa XUMHHM peau3yeTcs uepe3 IMoJ0op
BOCIIUTHIBAIOIIETO COJICPKAHUSI MaTepuajga, B OCHOBE KOTOPOIO JiexaT 0a30BbIC
HAIlMOHAJIbHBIE  IIEHHOCTH:  MATPUOTU3M,  COIMAJbHAs  COJUIAPHOCTD,
IPaKJAHCTBEHHOCTh, CEMbs, TPyA H TBOPYECTBO, HAyKa, TPaJAUIIMOHHbBIE
POCCHIICKHE PEIUTUHU, UCKYCCTBO U JIUTEPATypa, IPUPO/Ia, YEIIOBEUECTBO.

OBIIASI XAPAKTEPUCTUKA YYEBHOI'O HPEIMETA
«XUMHUA» (BA3OBbIN YPOBEHD)

XHAMHUYECKOE oOpa3oBaHue, MoJIy4yaeMoe BBITTYCKHUKaMH
00111e00pa30BaTeIbHON  OpraHu3alvu, SBJISETCS HEOThEMIIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIOIIMM 3TallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIOUEBBIX I[EHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHMA. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJIOBEKa, a TAK)KE SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOLLIEHHUS K CBOEMY 3/I0POBbIO
U TpUpoHON cpene. Peanmmusyercss xummudeckoe oOpa3oBaHuEe OOYyYaroIIMUXCS Ha
ypOBHE CpeTHEro 001Iero 00pa3oBaHus CPeACTBAMHU YI€OHOTO MpeaMeTa « XUMUS,
COJIEp’)KaHUE U TOCTPOCHUE KOTOPOrO OMpPEAENIeHbl B MPOrpaMMe IO XUMHUHU C
yuaéToM crenuuKd HAayKd XUMUHU, €€ 3HA4YCHHWsS B TO3HAHWHM TPUPOABI U B
MaTepHAIbHON KU3HHU OOIIECTBAa, a TaKXKe ¢ YIETOM OOIMUX IENeH W MPUHITUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPETHEro OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUS KaK JJIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTpPaeT 0coOyi0 pojib B
COBPEMEHHOW IMBUJIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHOU KYyJIbTYPHI.
Omna BHOCHT CBOM BKJIaJl B GOPMUPOBAHKE PAIIMOHATLHOTO HAYYHOTO MBIIIUICHHUS, B
CO3/7IaHUE IIEJIOCTHOTO MPEJCTABICHHUS 00 OKPYXKAIOIMIEeM MHUpE KaK O €IUHCTBE
OpUPOABl M YeJOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMU MPUMEHECHHUS.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIbTYPhI, HEOOXOIMMBIM YCIOBUEM YCIIEIIHOTO
TpyJa M JKM3HU KaxJoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
co3uJaTeNbHasi, KaK HayKa BBICOKMX TEXHOJOTHWI HalpaBjlieHAa Ha pELICHUE
NIO0ATBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — ChIPHEBOIA,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30IaCHOCTH U OXPaHbI 3JJ0POBBSI.
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B coorBerctBUM C 0OmMMH MENSIMH W TNPUHIUMIIAMUA CPETHEro OOIIeTro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM I BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpUEHTHPOB, YCHEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJIOJDKECHHUS
0o0pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocraBnstomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumusi» U «OOIIasT ¥ HEOpraHUYEcKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUI N0 HEOPTaHMYECKOW XMMHUU (C BKIIIOUEHHMEM 3HAHUU U3 OOIIEH XUMHH) U
opranudeckoil xumuu. GopMUpPOBaHUE AAHHOW CHUCTEMbl 3HAHWUN MPU U3YUCHHUH
npeaMera O0O0ECIeYMBaeT BO3MOMKHOCTh PACCMOTPEHHMS BCETO MHOTO000OpasHs
BEIICCTB HAa OCHOBE OOIIMX TOHITHH, 3aKOHOB ¥ TCOPUI XUMHH.

CrpykTypa coaepxkaHus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckas XUMHUs» cpopMUpoBaHA B IporpamMMmMe MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3YYEHHIO Yy4eOHOro Marepuana H oOycloBjIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHUH HA  ONpPENCIEHHBIX
TEOPETUYECKUX YpPOBHiIX. Tak, B Kypce OPraHMYECKOW XHMHHM BEIISCTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOH TEOPUU CTPOSHUS OPTraHUYECKHX
COCIMHCHHMIM, a TakKe Ha YypOBHE CTECPEOXHMHUYCCKHX M  DICKTPOHHBIX
IPeICTaBIICHU O CTpOeHUH BetmiecTB. CBeIeHUS 00 M3y4aeMbIX B Kypce BEIIeCTBAX
JAIOTCS B Pa3BUTHH — OT YTJIIEBOAOPOJOB JIO CIIOKHBIX OHMOJIOTHUECKH aKTHBHBIX
coequHeHUd. B Kypce  OpraHM4eckol  XMMHUHU  MOJYy4arOT  pPa3BUTHE
c(hopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs MEpPBOHAYAIILHbBIC
MIPEICTaBICHUS O XUMUYCCKON CBS3H, KIACCU(PUKAIMOHHBIX MPHU3HAKAaX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKITUU.

[Ton HOBBIM yriaoMm 3peHHsS B TmpeaMmeTe «XuMus» 0a30BOTO  YPOBHS
paccMaTpWBAEeTCSl M3YyYECHHBIH Ha YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUs
TEOPETUYECKUA MaTepuan © (PAKTOJOTHYECKHUE CBEIACHUS O BEIIECTBaX U
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOmass u HeopraHUYecKas
XUMUSD» OOYyYarOMIMMCSl TPEJOCTABIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOTUIECKOTO 3aKOHA C OOIIETCOPETUICCKUX U METOJIOJOTHYCCKUX TIO3UIUH,
rIyO’)ke TIOHSATh HMCTOPUYECKOE W3MEHEeHHEe (yHKIMA 3TOTO 3aKOHa — OT
000011at011IeH 10 0OBICHSIONICH U TPOTHOZUPYIOIICH.

Envnas cucrtema 3HaHWM O BaKHEMIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUU, a TAKKE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoiHseTcs B Kypcax 10 u 11 kimaccoB aniemenTaMu
coJiepKaHus, UMEIOIUMU KYyJbTYPOJIOTHYECKUA W TPUKIAHON XapakTep. OTH
3HaHHUS CHOCOOCTBYIOT TMOHMMAHHMIO B3aHMMOCBSI3M XMMHH C JPYTUMHU HayKaMH,
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PacKpBIBAIOT €€ pOJIb B IO3HABATEIBHOM M IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIUTAHUIO YBA)XKEHUS K IPOLIECCY TBOPUYECTBA B 00JACTH TEOPHUHU
Y IPAKTUYECKUX MPUIIOKEHUN XMMUH, IOMOTal0T BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JMYHOCTHO 3HAUYMMBIX IMpo0JieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHUYECKU OCMBICTUBATh MH()OPMALIMIO U TPUMEHSATD €€ /17151 IOTIOJIHEHU S 3HAaHUM,
pEIlIEeHUs] UHTEJUIEKTYalIbHbIX U HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a1a4. B
LIEJIOM COJEpKaHuEe Y4eOHOro mIpeaMeTa «XUMUsS» JaHHOTO YPOBHS M3Y4YEHUS
OpPUEHTHPOBAHO Ha (popMHUpOBaHHE y O0YUYAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
Uil TOHMMaHus (QWIOCOPCKUX UAEH, TaKMX Kak: MaTepUaJbHOE €IUHCTBO
HEOPraHUYECKOT0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX
COCTaBOM U CTPOEHHUEM, [I03HABAEMOCTh IPUPOIHBIX SIBICHUM MyTEM SKCIIEPUMEHTA
U pelIeHUs NPOTUBOPEUMH MEXJy HOBBIMU (aKTaMH U TEOPETUYECKUMHU
PEANOChIKAMHU, OCO3HAHUE POJIM XUMHUHU B PELICHUHU 3KOJOTHUYECKHUX Ipodsem, a
TaKXe MpoOeM COepekEeHUsI SIHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B nmnane pemenus 3agad  BOCIUTAHUS, pa3BUTHS U COLMAIIM3AIMHU
oOy4Jaronmxcss OPUHATbIE MNPOrpaMMOM IO XUMHUU MOJXOJbl K OINPEACSICHUIO
colepKaHUsT M TOCTPOCHMSI TMpeAMeTa MpeAycMaTpuBaloT (popMupoBaHHUe
YHUBEPCAIbHBIX YUYEOHBIX IEUCTBUI, UMEIOIIUX 0a30BOE 3HAUEHUE ISl PA3JIMYHBIX
BUJIOB JESATEILHOCTU: peIIeHUs NpoOsieM, TOUCKa, aHaiu3a U 00paboTKu
uH(popMalK, HEOOXOAMMBIX [UIsi MPUOOPETEHUs OMNbITa MPAKTHUYECKOW U
UCCJIEI0BATEIbCKON JIEATEIbHOCTH, 3aHUMAIOUIEHl Ba)XKHOE MECTO B IO3HAHUHU
XUMHH.

LIEJI U3YYEHUSI YYEBHOT'O IPEJMETA
«XAMMSI» (BA30BBIil YPOBEHD)

B npaktuke npenojgaBaHus XMMHM KAaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus, TaK U HA YPOBHE CpeHEr0 00IIero o0pa3zoBaHus, IIPU OINPECICHUN
COZIepKaTeNIbHOM XapaKTepUCTUKHU LeJed HU3Y4YeHHs MpeaMeTa HampaBIeHUEM
NEPBOCTENICHHOW 3HAYUMOCTH TPAJMLHUOHHO NPU3HAETCA (DOPMUPOBAHHE OCHOB
XMMHUYECKON HAayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
JESTENIHbHOCTA YEJIOBEKAa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOJIMYECKOM TOUKH 3PEHMS] TaKOM MOJAXOJ K ONpPENETCHUIO0 LEeNed H3YYeHHS
peaIMeTa SIBJIETCA BIOJIHE ONPaBAAHHBIM.

CoryiacHO JaHHON TOYKE 3pEHUsl T[JIaBHBIMM LEISIMU H3Y4YEHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (QopmupoBaHHEe CHUCTEMBI XUMHUYECKHX 3HAHUH KaKk  BaKHEHIICH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOH

[OKYMEHT nounmcﬂgﬁéﬁo%ﬂgﬁﬁ&@ IIOHATHA, qJYHI[aMeHTaIIBHBIC 3dKOHbI U TCOPHUHU XHNMMHU,
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OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000111eHNI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMIICHHE C UCTOpUEH UX
Pa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIINI, HEOOXOUMBIX JIJIsl IPUOOPETEHUSI yMEHU
OPUCHTHPOBATHCSI B MUPE BEIISCTB M XWUMHYCCKHX SIBJICHHH, MMEIOIINX
MECTO B IPUPO/JIE, B IPAKTUYECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUH W CIIOCOOOB JICATEIHHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHCHHEM XUMHYECKOTO JKCIIEPUMEHTa, COOJIOJCHHEM  IPaBUII
0e301acHOr0 OOpaIIeHsI C BEIECTBAMH.

Hapsiny ¢ atum, comepxaTenbHas XapaKTepUCTHKA IeNIeH W 3a/1a4 U3ydeHUs
npeaMeTa B IPorpaMMe 1o XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHU TIPHOPUTETAMH B CHCTEME CpeaHero obmero odpazoBanus. CeromHs B
NPEToIaBaHUN XUMHUH B OOJIBIIIEH CTETIEHN OTAAETCS MTPEANOYTEHNE MPAKTUYECKOM
KOMITOHEHTE  COJIEp)KaHWS OOYYCHHs, OPUEHTUPOBAHHOW Ha  IOATOTOBKY
BBIITYCKHHMKA 00I1e00pa30oBaTeIbHON OpraHu3aliy, BIIAJACIONIET0 HE HaOOpOM
3HaHWHM, a (PYHKIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHSIMHU
AKTUBHOTO MOJyYEHHUS 3HAHUN U MPUMEHEHUS UX B PEATbHOM KU3HU IS PEIICHUS
MPAKTUYCCKUX 3a7ad.

B cBs13u ¢ 3THM ITpu U3yYeHUHU TIpeIMeTa « XUMHUS JOMUHHAPYIOIIEE 3HAUCHHEC
IpUOOPETAIOT TaKKe LIETHN U 3a/1a4H, KaK:

ajanTanusi 00yJaromMxcsi K yCIOBUSIM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHUE  WHTEUICKTYyaJbHO  PAa3BUTOH  JMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX YKU3HCHHBIX CHUTYAIUSAX, CBI3AHHBIX C BEIIECCTBAMHU U UX
IPUMECHEHUEM;

dbopMupoBaHue 'y OOYyYarONIMXCsl  KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMITETEHITN), WMEIOINX YHUBEPCAIbHOE 3HAYEHUE ISl PA3IUYHBIX BHUJOB
JeSITeNbHOCTU: pelIeHHs] po0OsieM, MOUCKa, aHajau3a U 00paboTKH MH(pOpPMaLUH,
HEOOXOIUMBIX JIJIsI MPUOOPETEHHUS OTIBITA AEATeTLHOCTH, KOTOPas 3aHUMAET BAXKHOE
MECTO B TO3HAHWUU XHUMHH, & TAKXKE IS OICHKUA C TMO3UIHUNA IKOJIOTHICCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMHUECKHUX MPOIECCOB Ha OPTAHU3M
YesloBeKa U MPUPOTHYIO CPEAy;

pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00yUaIOIMUXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MMPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTIMH, UCTIOIB30BATh
COBpEeMEHHbIC HH(POPMAIIMOHHBIE TEXHOJOTUHU IS TIOMCKA M aHAIN3a Y4eOHOU u
HAYYHO-TIOMYJISIPHON WH(OPMAITUH XUMHYECKOTO COJICPIKAHMS;
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dbopMupoBaHUE U pa3BUTHE Y OOYJAIONINXCSI ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXO/IMMbI, B YAaCTHOCTH, TMpPH IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
JKCIIEpUMEHTA;

BOCIIUTaHUE Yy OOydJalmmxcd YOSKIEHHOCTH B T'yMaHHUCTHYECKOM
HAIPaBJICHHOCTH XUMHUHU, €€ BaXXHOHW pOJM B PEIICHUHM TJIO0AJBHBIX MPOOIeM
PalMOHATILHOTO MPUPOIONIOIB30BAHMS, TTOMOJHEHUSI YSHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUSI TPUPOJHOIO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpPEKHOTO
OTHOILICHHWS K TIPUPOJIE M CBOEMY 3J0pPOBBIO, a TakKKe MPUOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TMOJYYEHHBIX 3HAHWUW JUIsi TPUHSTHUS TPaAMOTHBIX PEIICHUN B
CUTYalIMSIX, CBSI3aHHBIX C XUMUUYECKUMU SBJICHUSIMU.

MECTO YYEBHOI'O IPEJIMETA
«XVUMMUS» (BA3OBBI YPOBEHB) B YYEEHOM IIJIAHE

B cootBerctBUM ¢ ®I'OC COO yueOHbIi mpenMer «XUMHS» BXOIUT B
peIMeTHYIO 00s1acTh « EcTecTBeHHO-HAy4HbBIC TpeAMETh». Ha n3ydeHue XumMuu B
10-11 xmaccax cpemnero oOmero oopa3zoBaHus B y4eOHOM ILJIaHE OTBOAUTCS 68
yacoB: B 10 knacce — 34 ygaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 ygac B
HEJICTTIO0).
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COJEPKXAHHUE YYEGHOI'O NIPE/IMETA
«XUMHUSI» (BA30BBI YPOBEHbD)

10 KUIIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHNYECKOH XUMUM

[Ipenmet oprannyueckoil XUMHUU: €€ BOBHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEILECTB U MaTepuanoB. Teopus CTPOEHHUS OPraHUYECKHUX
coenuHennii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (POPMYJIBI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBsI3b B
OpTraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiraccupuKauu OpraHUYECKUX BemecTB. HomeHkmaTypa
OpPraHMYECKUX COEJUHEHHM (cucTeMaTthueckas) | TpHUBUAJIbHbIC HAa3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBpAlllCHUIN:
03HAaKOMJICHUE ¢ 00pa3liaMu OpraHUYECKUX BEIIECTB U MaTEpHaAIaMH HA UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPTaHWYECKUX BEIIECTB, HAONIOJCHUE W OIHCAHUE
JEMOHCTPALMOHHBIX OMNBITOB 10 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuH (IJIaBJIEeHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUU psfa. Meran U 3TaH —
POCTEHIIINE TPECTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHUE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B MPUPOAE, IOJYYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PsAl. DTWIEH U MPOIUIIEH —
IpOCTEHIINE NPEJCTABUTEIN AaJIKEHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBa
(peakiuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUApPATALMU, OKUCICHUS U
MOJIMMEPHU3ALINH ), TOTyYeHUE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 um MmeTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOWCTBA (peakiusi noiaumepusanuu). [logyyeHue CHUHTETUYECKOTO
Kay4yKa U PE3UHBI.

AJIKHHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHYECKUH psill. ALETHIICH
— MPOCTEUIIMUA MPEACTABUTENb AJKHUHOB: COCTaB, CTPOCHHUE, (PU3UYECKHE U
XUMUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUSI, THAPATAIIUH,
TOpeHMUs ), OJIy4eHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MYECKUEe M XMUMHUYECKHE CBOWCTBA
(peakiuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), NMOJTYyUYCHUE U MpPUMEHEHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  Xumudeckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoaydeHue u npumeHenue. TOKCUYHOCTh apEHOB.
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I'eHeTnueckas CBsI3b MEXAY YIJIE€BOJAOPOJAMH, IMPUHANICKAIIMMHA K PA3JIUYHBIM
KJIACCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbpli ra3 M NOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTalUTUYECKUi), NUpoiau3. [IpomyKTel
nepepadoTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MPEBPAILCHUI:
03HAKOMJIEHHUE C 00pa3liaMu IJIaCTMACC, KAy4yKOB U Pe3UHBbI, Koymekunu «Hed1by»
U «YTOJb», MOJIETUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB M rajJOTr€HONPOU3BOIHBIX,
IPOBEJICHNE MPAKTUYECKON PabOTHI: MOJYyUYEHHUE dTUJICHA U U3yYEHUE €ro CBOMCTB.

Pacuérnble 3amaumn.

Beruucnennss mo ypaBHEHHMIO XUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTA PEAKIIMHU IO MU3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kucaopoacoaep:kamue opranndeckue coelMHeHUus

[IpenenbHble OJHOATOMHBIE CHOUPTHI. METaHON W 3TaHOI: CTPOCHUE,
dbu3uyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJIaMH,
rajoreHoBOJIOpOJIaMU, TOpPEHUE), NpUMEHEeHHE. BoJIOpoJHbIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHME METAHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOJbL W  TJULUEPHUH: CTPOECHHUE,
dbu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTajlaMHi, KaueCTBEHHAasl peaklusi Ha MHOTrOaTOMHbIe crnupThl). JlelicTBue Ha
OpraHu3Mm 4esoBeka. [[puMeHeHne TIniepruHa u STUICHTJIMKOIS.

@deHosl: CTPOCHHE MOJNEKYIbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocts Qenona. [lpumenenue genona.

Anpneruapl U kemowvl. DopmanplIerul, AaUCTAIBIACTUI: CTPOECHHUE,
dusnueckre W XUMHYECKHE CBOWCTBA (PEaKIIMU OKHUCICHUS W BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEAKIINN), OJyYCHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeieNbHbIE KApOOHOBBIE KUCIOTh. MypaBbHHAsl U YKCyCHAst
KHUCIIOTBI: CTpOeHUe, GU3NUECKIE U XUMUIECKUE CBONCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, peakius 3TepuduKaum), NoydeHue u npumeHenue. CreapruHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTEIN BBICIIUX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBUE.

Cnoxnble 3GUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb )KUPOB.

YrneBompl:  coctaB, KiaccuuUKaiuUs ~ yrieBojgoB  (MOHO-, QM- U
noyrcaxapubl). [Jroko3a — mpocTedmuii MoHOCaxapua: 0COOCHHOCTH CTPOCHUS
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MOJIEKYJIbI, PU3MUECKHIE U XUMUYECKHE CBONCTBA (B3aUMOJICHCTBUE C THAPOKCUIIOM
meau(ll), okucnenne aMMruagyHbBIM PacTBOPOM okcua cepedpa(l), BoccraHoBIEHUE,
Opo’KeHHE TIIOKO3bI), HAXOXKJICHUE B IPUPOJIE, IPUMEHEHNE, OMOJIOTHYECKast POJib.
®otocuHTe3. PpyKTO3a KAK U30MEP TIIFOKO3BL.

Kpaxman u nemnonosa kak npupojsbie noiaumepsl. CTpoeHue Kpaxmana u
HeuoNo3bl.  Pu3nueckue W XUMUYECKHE CBOMCTBA Kpaxmana (THAPOJIU3,
KauyeCTBEHHAsl PEaKIIUs C HOJIOM).

DKCHEpUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M HMX MPEBPAILCHUIA:
poBe/ieHHe, HaO0/IEHHEe W OINHUCAHHME JEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAuYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKMCICHHE ATaHOJa
okcuzmoM wmemu(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJEHCTBHE TJIHUIIEPUHA C
ruapokcugoMm meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumMopeiicTBUE Kpaxmana ¢ HOAOM),
IIPOBEJIEHUE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOpPa YKCYCHOM KHUCTOTHI.

Pacuérnble 3amaun.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (Maccel, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKlMU MO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB W MPOAYKTOB PEAKIIIH).

A3zoTcoaepxalniie OpraHuueckue COeIMHEHNUS.

AMUHOKHCITOTHI KaK aM()OTEpHBIC OpraHuYecKue coequHeHUs. Du3ndeckue nu
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha MpuMepe riuluHa). buonoruueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTupl.

benku kak mpUpOIHBIE BBICOKOMOJICKYJSIpHBIC coeauHeHHs. [lepBuuHasi,
BTOpUYHAsl M TPETHYHAs CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpaIsl, KAYeCTBEHHBIE pEaKIUy Ha OEJIKu.

DKCIEPUMEHTAIbHBIC METOIbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HAOJIIO/ICHUE W OMHMCAHKUE JIEMOHCTPAIIMOHHBIX OTBITOB: JCHATYpAIus OCITKOB TIPH
HArPEBaHWM, IIBETHBIC PEAKITNN OCITKOB.

BbicokoMouieKyIsIpHbIE COeTUHEHU S

OCHOBHBIC TOHATHS XWMHUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIINH, CPEIHSS MOJCKYISIpHAS
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISPHBIX COCIWHCHUA —
MOJIMMEPHU3AIIHS U TIOJTUKOHICHCAITHS.

OKCIEPUMEHTAIbHBIC METOJbl HM3YYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJIEHUE ¢ 00pasiamMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanusanus MexXnpeIMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS Ye€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
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HAyYHBIX TOHATUN, TaK W TOHSTHH, SBISIIOIIUXCS CUCTEMHBIMHU JI OTACIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SIBJICHUE, HAYYHBINA (aKT, TUIIOTE3a,
3aKOH, TEOPHs, aHAIM3, CUHTE3, KiIacCU(PUKAIUs, MEePUOINIYHOCTh, HAOIIOJICHHE,
U3MEpEeHne, FIKCIIEPUMEHT, MOJIETTUPOBAHHE.

dusmka: Marepus, DHEprusi, Macca, aroM, DJIJIEKTPOH, MOJIEKYIa,
SHEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHoOe COCTOSTHHE
BEIIeCcTBa, GU3NYCCKUE BETMUMHBI U €AMHUIIBI KX U3MEPCHHS.

buonorus: kimerka, opranmsM, Omochepa, OOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OWOJIOTMYECKHM AaKTHBHBIC BeliecTBa (OCIKH, YTJIEBOMABI, KHUPHI,
dbepMeHTHI).

I'eorpadusi: MuUHEpAIBI, TOPHBIC MMOPO/IbI, TOJIC3HBIC UCKOMAEMBbIC, TOILIIUBO,
pECypCHI.

TexHoONOTHsI: TNHINEBbIE TMPOMYKTHI, OCHOBHI PAallMOHAIBLHOTO MHUTAHUS,
MOFOIITHE CPEJICTBA, JICKAPCTBCHHBIC U KOCMETUYECKHE IperapaThl, MaTEPHAIIBI U3
UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIIAS N HEOPTAHUYECKAS XUMUA

Teoperuyeckue OCHOBbI XUMHHU

XuMudeckuii snemMeHT. ATom. Sapo artoma, H30TONBIL. DJNEKTPOHHAs
000J10uKa. DHEPreTHYeCKHue ypOBHH, MOIYPOBHU. ATOMHBIC opOuTanwu, S-, pP-, d-
aneMeHTbl. OCOOCHHOCTH pacIpeeieHUusT AJICKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB TEPBBIX YETHIPEX NMEPUOI0B. DICKTPOHHAS KOH(PUTYpAIHsI aTOMOB.

[lepnoanueckuii 3aKoH u lleproanyeckas cucrema XMuMHYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b NMEPUOAMYECKOr0 3akoHa M llepuoanueckon CHUCTEMBbI
xumuueckux anemeHToB . Y. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWMCTB XUMHUUYECKUX DJJIEMEHTOB W
00pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB [0 TPyHIaM M IepHoaaM.
3HaYEHHE NEPUOIUUECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbI XUMHYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TIOJIApHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl
00pa3oBaHUs KOBAJEHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM H  JIOHOPHO-
aKIenTopHblii). BomopoaHas cBsi3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. MoHBI: KATHOHBI M aHUOHBI.

BemectBa  MOJIEKYISIPHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTAaBa BEHIECTBA. THUIBbI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKH.

[lonsTne 0 aucnepcHbIX cuctemMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.

nokyvelYHREGRBAAAGIABRIHGLTBA B PaCTBOPE.
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Knaccuduxarus HEOPTraHUYECKUX COEMHECHUMN. Howmenkiarypa
HEOPraHUYECKUX BelIeCTB. [eHerndeckass CBA3b HEOPraHUYECKUX BEUIECTB,
NPUHAJIEKAIINX K PA3JTUYHBIM KJIaCCaM.

Xumudeckas  peaknus.  Knaccudukammss — XUMHYECKHMX — peakmuil B
HEOPraHMYECKOM M OpPraHWYECKON XMMHHU. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHHS YSHEPTUH IPU XUMUUECKUX PEAKLIHIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT paznu4HbIX (pakTtopoB. OOpaTUMBbIE
peakuuu. XuMHUUYECKOe€ paBHOBecue. DaKTOpbl, BIMSIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartenbe.

DnekTpoinuTuyeckas aucconuanusa. CuibHbIe U clladbie 3JeKTpouThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEILHBIEC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHMSI BEIIECTB M WX MPEBpaALCHUIA:
nemoHctpanus tabmun «llepuonnyeckas cuctema xumudeckux asnementon 1. H.
MenneneeBay, U3y4eHUE MOJIEIEH KPHUCTAUIMUYECKUX PEHIETOK, HAOJII0JICHHE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHHE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIN3AaTOPa, ONPEAECICHUE CPEAbl PACTBOPOB BEIIECTB
C MMOMOIIIBI0 YHUBEPCATLHOIO0 HHUKATOPA, peaKIMi HOHHOTO 0OMEHa), TPOBEJICHUE
IpaKTUYeCKOil padoThl «BiusgHue pa3iuyHbIX PaKTOPOB Ha CKOPOCTh XMMHYECKOM
peaAKLII.

Pacuérnble 3amaumn.

Pacuérel 1O ypaBHEHMAM XUMHYECKHX pEAKIHWH, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIH30BAHUEM MOHSATHS «MACCOBAS A0JIA
BEILIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxenune HemeraiuioB B Ilepuonnueckord  cucreme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®usnyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJUIOB (HAa mpuMepe
KHCIIOpoa, cepol, pocdopa u yriiepona).

XUMHUYECKHE CBOMCTBA BaXXKHEMIIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yraepoga W KpEeMHHsS) W MX  COCAWHEHUW  (OKCHIIOB,
KHUCJIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJAHBIX COSTUHEHHUI ).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEMHECHUM.

Mertamnsl. Ilonoxenne meramnoB B Ilepuoguyeckoil cucteMe XUMHYECKHUX
anemedToB JI. . MenneneeBa. OCOOCHHOCTH CTPOECHUS IEKTPOHHBIX 00O0JIOUEK
atomoB MetauioB. O0mue (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAJIIOB.
DIIEKTPOXUMUYECKUI Pl HATIPSYKEHUI METAJIOB.

XUMUYECKUE CBOMCTBA BaKHEUINIMX METAJUIOB (HATpWH, Kajlui, KaJlbIIUM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 21.12.24 12:43 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




OO6mue crmocoObl MmoydeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BELIECTB M HX IPEBpALICHUN:
U3Yy4YEeHHE KOJUIeKIUU «MeTamibl U CIUIaBb», 0Opa3llOB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJa4, HAOJIOJICHWE M OINHCAHHE JIEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aWMOJECHCTBUE THIPOKCHUIA ATIOMHHHS C PACTBOPAMHU
KHUCIIOT U LIEJIOYEH, KAYeCTBEHHBIE PEaKI[MU Ha KATHOHBI METAJJIOB).

PacuétHrble 3agaun.

Pacuérel maccel BemiecTBa Wi 00bEMa ra3oB MO HU3BECTHOMY KOJIHWYECTBY
BEIIECTBA, Macce WIM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJTHO
U3 BEILECTB UMEET MTPUMECH.

XUMUS U )KU3Hb

Ponp xumuu B obecrniedeHUH 3KOJOTMYECKOW, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHI.

[IpencraBnenuss o0 OOMMX HAYYHBIX MOPUHIMUIIAX [TPOMBIILICHHOTO
MOJTYYCHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUANIOB: BAXHEUIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTepuajbl, KpAacKH, CTEKJIO, KepaMHKa,
Matepuanbl JUisl 3JICKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAIbHbBIC
ynoOpeHus.

XuMUS U 3I0POBbE YEJIOBEKA: MPABWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, NpaBuiia 0€30M1aCHOTO UCIIOJIb30BAHUS ITPENapaToB ObITOBON XMMHH B
MTOBCEHEBHOM KU3HMU.

MexnpenMeTHbIE CBS3H.

Peanuzanusi  MeXIMpeIMETHBIX  CBsI3€d MpU  HM3yYeHUH OoOmed u
HEOpPraHW4eCcKorW XumMuu B 11 Kilacce OCyIIecTBIAETCS 4epe3 UCIOJIb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYUYHBIX TOHSITUM, TaK W TOHSATUW, SBIISIOLIUXCS
CHUCTEMHBIMHU JIJIS OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIaCCH(PUKANKI, TMEPUOINIHOCTh, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SIBJICHHUE.

®du3uka: MaTepusi, SJHEPrusl, Macca, aToM, JJEKTPOH, POTOH, HEUTPOH, HOH,
W30TOIl, PAAMOAKTUBHOCTh, MOJIEKYJIA, SJHEPTre€TUUECKUN YPOBEHD, BELIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3NUYECKHUE BEIMYMHBI U CIMHUIIBI UX
U3MEPEHUS, CKOPOCTD.

buonorusi: kimerka, opraHusM, OSKocucTema, Ouocdepa, Makpo- U
MUKPODJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.
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I'eorpadusi: MUHEpasIbl, TOPHBIC IMOPOJIbI, MOJIC3HBIC MCKOIAEMbIC, TOILIUBO,
PECYPCHI.

TexHoorus: XUMHUYEcKasi MPOMBIIUICHHOCTh, METAJLTYPrusi, MPOU3BOICTBO
CTPOUTEIIBHBIX MAaTEPHAIIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHINEBAs
IPOMBIIICHHOCTh,  (papMarieBTHUecKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYCCKHX IIPErapaTroB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHalIOB,
3JICKTPOHHAS IMPOMBINIJICHHOCTh, HAHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yyenue xumun Ha ypoBHE cpeHero oOmiero oopa3oBaHus HANPaBIECHO HA
JOCTIKEHHUE OOYYaroNIMMHUCS JUYHOCTHBIX, METAlpEeAMETHBIX M TMPEIMETHBIX
PE3yJIbTaTOB OCBOEHUS YU€OHOTO MpEeAMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS YUEOHOTO MpeaMeTa « XUMHUS JOJKHbI
OTpaXaTh TOTOBHOCTH M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHUE KU3ZHEHHOIO
ONBITA U OMNbITA JICATEIBHOCTH B MPOILIECCE PEaTr3allui OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIbHOMN JAEATEIBHOCTH, B TOM YHCJIE B YACTH:

IPAXKIAHCKOT0 BOCIIUTAHMS .
OCO3HaHMSI  OOyYaIOIIMMHCS  CBOMX  KOHCTUTYIMOHHBIX TMpaB U
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIOPSIKY;

e NPEACTABICHUA O COLUUAIBHBIX HOpPMAax M MPABUIIAX MEKIMYHOCTHBIX
OTHOILICHUN B KOJIJICKTUBE;

e TOTOBHOCTM K COBMECTHOW TBOPYECKOM [EATEIBHOCTH NPU CO3JaHUU
y4eOHBIX TMPOEKTOB, pENICHWW Yy4eOHBIX W TIO3HABATEIBHBIX 3ajad,
BBIMIOJTHEHUN XUMHUYECKUX HKCIIEPUMEHTOB;

e CIIOCOOHOCTH TOHWMATh W TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M
apTyMEHTBI IPYTUX TP aHAIN3E PA3INYHBIX BUJOB yUeOHOU JeSTENHHOCTH;

NMATPUOTHYECKOT0 BOCIIUTAHMS

e I[CHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAYYHOMY HACIICIUIO
OT€YECTBEHHON XMMUM;

e YBWOXKCHHUS K IMPOIECCY TBOPYECTBA B OOJACTH TCOPUHM U IMPAKTUYCCKOTO
MPUMEHEHHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHKCHUS HAYKH €CTh
pe3yabTaT JIUTEIbHBIX HAOMIOJACHUH, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX
IIOUCKOB, IIOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTUKOB;

e HHTEpPECAa W IO3HABATEJIbHBIX MOTHUBOB B IOJYYCHUHU U IOCIEIYIOIIEM
aHajau3e HWHPOpMAIMU O TIEPEAOBBIX JOCTIDKCHHSX COBPEMEHHOM
OTECUCCTBEHHOM XHMMUH;

JAYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

e HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUS;

e CIIOCOOHOCTH OILICHMBATh CHUTYyalldd, CBSI3aHHbIE C XHUMHUYECKHUMHU
ABJICHUSIMA, U NPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSACH Ha
MOpPaJbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;
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e TOTOBHOCTH OLIEHMBATh CBOE IMOBEJICHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE TTOCIICICTBUN ITUX
MOCTYIIKOB;

(popMuUpoBaHNs KYJbTYPbI 310POBb:

e TMOHUMAHHUA IIEHHOCTEW 370pOBOTO U Oe3omacHOro obpasza >KHU3HH,
HEOOXOJUMOCTH  OTBETCTBEHHOTO  OTHOIIEHUS K  COOCTBEHHOMY
(GU3UYIECKOMY U TICUXUYECKOMY 37I0POBBIO;

e COOIONICHMS TIpaBWJI OE30MACHOTO OOpaIlleHUs C BelleCTBaMU B OBITY,
MOBCEIHEBHOM JKM3HU U B TPYJIOBOM JCATEILHOCTH;

e TOHMMAaHUS IICHHOCTH TMPaBWI WHAUBUIYAIHBHOTO U KOJUIEKTHBHOTO
0€301acHOr0 TMOBEJICHUSI B CUTYaIlUAX, YIPOXKAIOIINUX 370POBBIO0 U JKU3HU
JIIOJICH;

e OCO3HAHUSA MOCJICACTBUN U HEMPUSATUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpPEeHUS);

TPYOBOI0 BOCTIUTAHMS:

e KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
JEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W JPYrUX BHIAX
NEeSATeNIbHOCTH;

e YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHUU TMPAKTUYECKUX 3ajad
COIMaJIbHOM HAMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

e HMHTEpPECa K MPaKTUUECKOMY M3YUCHHIO TPOEeCcCHil pa3IMuHoro poja, B TOM
YHCJIC Ha OCHOBE TIPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

e YBAOXKEHUS K TPYAY, JIOJASIM TPYJa U pe3yabTaTaM TPYJIOBOU AEATEIbHOCTH;

e TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYATbHONH TPACKTOPUU
oOpazoBanus, Oyaymeid mnpodeccud U peanu3alnv  COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHN K
XUMHH, UHTEPECOB U MOTpeOHOCTEeH 00IIeCTBa;

IKOJIOTUYECKOr0 BOCTIUTAHMS:

e DKOJIOTMYECKH I1€J€CO00pPa3HOr0 OTHOIIECHUS K MPUPOJAE, KAK UCTOUHHKY
CYIIIECTBOBaHMUS )KM3HU Ha 3€MIIE;

e TMOHUMAHUA TJIO0ATHHOTO XapakTepa IKOJOTHMUECKHX MPOoOJIeM, BIHUSHUS
HPKOHOMUYECKUX TMPOILECCOB HA COCTOSHHE MNPUPOJHONM M COLMAIBHOU
cpebl;

e OCO3HAaHUA HEOOXOJUMOCTH WCIOJIB30BAHUS JTOCTIKCHHM XUMHUU IS
pelIeHusl BONPOCOB PAllMOHATILHOTO MPUPOJOTOIb30BaAHHUS;

e AKTHBHOIO HEOPUATUA JCHUCTBHUM, NPUHOCAIIUX BpEH OKPYKAOIICH
OPUPOAHONW  Cpele, YMEHHS  MPOTHO3UPOBATh  HEOJIATrONMPUSTHBIC
DKOJIOTUYECKUE  TOCJIECACTBHS  MNPEANPUHUMAECMBIX  JEHCTBUHA |
PeI0TBpAIlATh HX;
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e HAIMYMA PA3BUTOIO  DJKOJOTMYECKOI'O  MBIIUICHUS, OKOJOTMYECKON
KYJbTYPBI, OIIbITAa AEATEIBHOCTH DKOJIOIMYECKON HAIPABICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCA HMMHU B II03HABATEIBbHOW, KOMMYHUKATUBHOW W
COLIMAJIbHOM MpaKTHKE, CIIOCOOHOCTH U YMEHMsI aKTMBHO IPOTUBOCTOSTH
UJCOJI0TUN XeMopoOuu;

HEHHOCTH HAYYHOI'0 IIO3HAHMSA:

e c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAYKU U OOIIECTBEHHOMN MPAKTUKH;

e IMOHMMAHUS CHEUU(UKM XUMHM KaK HAayKH, OCO3HaHHs €€ pOJu B
(OpMHUPOBAaHMU  PALMOHAIBHOIO  HAYYHOTO  MBIIUIEHUS, CO3/IaHUU
LEJIOCTHOT'O TPEACTABICHUS OO0 OKpYXKAIOLIEM MHUpPE KaKk O €IUHCTBE
IIPUPOABLI W YEJIOBEKAa, B II03HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEU U
pelieHnu npoodieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

o yOeXAEHHOCTM B 0CO00OM 3HAYUMOCTH XHUMHUHU [UIsI COBPEMEHHOU
LUBUIM3ALUN: B €€ T'YMAaHUCTUYECKOW HAIIPABJICHHOCTH U BaXXHOU POJIA B
CO3JJaHMU HOBOHM 0a3bl MaTepuajbHON KYJIbTYphl, PEIICHUU TI00ATbHBIX
npoOsieM  yCTOMYMBOIO  pa3BUTUSL  YEJIOBEYECTBA —  ChIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM U 3KOJOTUYECKOW O€30MacHOCTH, B Pa3BUTHHU
MEIUIMHBI, O00ECIEYEHUN YCJIOBUM YCIEUIHOTO TPyJa U 3KOJOTUYECKH
KOM(OPTHOM KU3HH KaKI0T0 WICHA 00IIeCTBa;

e ECTECTBEHHO-HaYYHOM T'PAaMOTHOCTH: IOHMMAHMS CYIIHOCTH METOJOB
NO3HAHHUA, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIOJIb30BaTh MOJy4YaeMble 3HAHUS JJIA aHalu3a U OOBSCHEHHUS SBICHHUU
OKPY’KAIOLIEr0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUS JENaTh
000CHOBaHHBIE 3aKJIFOUEHHSI HA OCHOBE HAay4HbIX (DAKTOB M MMEIOUIUXCS
JNAHHBIX C LIEJIBIO TIOJYYEHUS JOCTOBEPHBIX BBHIBOJOB;

e CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONb30BaTh XUMUYECKUE 3HAHUS IUIA
perieHust IpobieM B peaibHbIX JKU3HEHHBIX CUTYaIUsX;

e MHTEpPECA K MMO3HAHUIO U UCCIEA0BATENBCKON NEATEIbHOCTH;

e TOTOBHOCTM M CIOCOOHOCTM K HENpPEephIBHOMY OOpa3oBaHHUIO |
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHHM 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU;

e HHTEpeca K 0COOCHHOCTSIM TpyJia B pa3Iu4HbIX chepax mpodheccnoHaIbHOMI
NEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbTaTte uzyueHusi XUMUU Ha YPOBHE CPEIHETO 00111eT0 00pa3oBaHus y
oOyuatomerocss  Oyayr  choOpMUpOBaHBI  CjeAylOlIHe  MeTampeaMeTHbIe

nokyme P E3NIBRTIEB o0/ JAQ3HABATENBHEIE  YHUBEPCAbHBIE — yucOHBIE JNEUCTBUA,
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KOMMYHUKATUBHbIE  yHHMBEpCajbHble  Yy4yeOHble  JEHCTBUS, PETyJSATUBHBIC
yYHUBEpCaJlbHbIE Y4eOHbIE IEHCTBUS, COBMECTHAs JACSITEIbHOCTb.

VY obyuatomierocst 6y 1yt c(hopMHUPOBAHBI CleyIoLUE 0a30BbIe JIOTHYeCKUe

AEHCTBHA KAK YACTh MO3HABATEJbHbIX YHUBEPCAJIBHBIX Y4eOHBIX 1eCTBHIA:

e CaMOCTOSITENIbBHO  (OpPMYyJIUPOBaTh U  AKTyalIU3UpOBaTh Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

e OIpENEATh LU JEATECIIBHOCTH, 3aJ1aBas IapaMeTpbl U KPUTEPUM HX
JOCTHKEHUS, COOTHOCUTH PE3YJbTaThl JEATECIBHOCTH C IIOCTaBICHHBIMU
LEIIIMY,

e HCIOJIB30BaTh IIPU OCBOCHUM 3HAHUU NPUEMBI JIOTUYECKOIO MBILIUICHUSA —
BBIJICJIAT XapaKTEpHbIE IIPU3HAKU IIOHATHM MW YCTaHaBJIMBATh HX
B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOLINE MOHATUS JUIsl OOBSICHEHHUS
OTJIEIbHBIX (DAKTOB U SBJICHHUIA;

e BbIOMpaTb OCHOBAaHHUA U KpUTEPUM I KiIacCU(PUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

e YCTAaHABJIMBATH IPUYUHHO-CIECIACTBEHHBIE CBA3U MEXIYy HW3y4aeMbIMU

SABJICHUSMMU,
e CTPOUTL JIOTHYCCKHUC PACCYKICHHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC, 110
aHaJ'IOFI/II/I), BBISABIIATDH 3aKOHOMCPHOCTH u IMPOTUBOPCUUA B

paccMaTpUBAEMBbIX SBJICHUSAX, (POPMYIUPOBATH BHIBOJBI U 3aKIIOUYEHUS;

e TPUMEHATH B MIPOLIECCE MTO3HAHMS, UCIIOJIb3yEMbIE€ B XUMHUHU CUMBOJIMYECKUE
(3HAaKOBBIE) MOAENIH, NPeoOpPa3OBbIBATh MOJIEIbHBIE MPEACTABICHU —
XUMUYECKUHN 3HAK (CMMBOJ) 2JIEMEHTa, XUMUUYecKkas popmyra, ypaBHEHUE
XUMHUYECKON peakluu — TMpU PEIIeHUH YYEeOHBIX I103HABATENIbHBIX U
NPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BAHHBIE MOJIEIbHBIE MPEICTABICHUS
JUISL  BBISIBJICHUS XApaKTEPHBIX MPHU3HAKOB H3y4aeMbIX BEIIECTB U
XUMHUYECKUX PEAKIUN.

Y  obOywaromerocs OyayT  chOpMHpOBaHBI  CleAylolue  0a30Bble
HccJIeI0BaTe/IbCKUe AelCTBUS KAaK 4acTh MO03HABATEJbHBIX YHHBEPCAJBHBIX
y4eOHBbIX AeHCTBMIA:

e BJIAJIETh OCHOBAMHU METOJOB HAYYHOIO MO3HAHMS BEUIECTB U XUMHUYECKUX

peaxkuuu;

o (opmynupoBaTh LEAM U 3aJaud  MCCJIENOBaHUS, HCIIOJIb30BAThH
IOCTaBJICHHBIE M CAMOCTOATEIbHO C(OPMYIUPOBAHHbIE BOMPOCH B
KayecTBe MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl (JOPMUPOBAHUS TUIIOTE3BI
10 MPOBEPKE NIPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUN;

e BJAJETh HABBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHHUS W TPOBEICHUS
YUYEHHYECKHX 3KCIEPHMEHTOB, COBEPIICHCTBOBATh YMEHUSI HaONI0AaTh 3a
XOJIOM TIpOLECcCa, CaMOCTOSITENIBHO IPOTHO3MPOBATh €ro pe3yibTar,

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 21.12.24 12:43 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




dbopmynupoBath 00OOIICHUS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
pe3yNbTaTOB  UCCIENOBaHMs, COCTaBIATh OOOCHOBaHHBIM OTYET O
poJieIaHHOM padoTe;

e MpuOOpEeTaTh OMbBIT YUYEHUYECKOW HCCIEOBATENbCKOM U MPOEKTHOMN
NEeSITENIbHOCTH, MPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IUYHbIX
METOJIOB MTO3HAHUS.

VY oOyuatomierocsi OyayT chOpMHpPOBaHBI CIIEIyIOIINE YyMeHUsl padoTaTh ¢
HH(popManMeilli KaKk 4YacTb MO3HABATEJbHBIX YHUBEPCAJIbHBIX Y4eOHBIX
NEeHCTBUIA:

e OPUEHTHPOBATHCA B pPA3IUYHBIX HCTOYHHMKAX HUHMopmanuu (Hay4dHO-
NOMyJIsipHAas TUTEPATYpa XUMUYECKOTO COJIEp KaHusl, CIIPaBOYHbIE TTOCOOUS,
pecypcbl HTEpHETa), aHATM3UPOBaTh UHPOPMALIUIO PA3TUYHBIX BUIOB U
dbopM TmpeAcTaBICHUS, KPUTHUYECKH OLIEHUBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

e (opmynupoBaTh 3aPOCHl U MPUMEHSTH PA3IMYHbIE METO/bI NPU MOUCKE U
otOope uH(pOpMaIU, HEOOXOIUMOM ISl BBINOJHEHHUS Y4eOHBIX 3a1ad
OIIPENICIIEHHOTO THUIIA;

e MpUOOpETaTh OMBIT MCIOJIb30BaHUS MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

e CaMOCTOSITEJIBHO  BbIOMpaTh ONTHUMaJbHYIO (OpMYy MpeACTaBICHUS
uH(popmMaru (CXembl, FpaQpuKy, T1arpaMmbl, TAOIHIIbI, PUCYHKU U APYTHE);

e HCIMOJb30BATh HAy4HbIA S3bIK B KAayeCTBE CpeACTBa Ipu padoTe cC
XUMHUYECKON MH(pOpMaIMel: IPUMEHATh MEXIPEIMETHbIE ((PU3HUECKHE U
MaTeMaTUYeCKUEe) 3HaKh U CHMBOJBI, (OpMynbl, abOpeBHATYpHI,
HOMEHKJIATYpYy;

e HCIOJB30BAaTh W NPEOOpPA3OBBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HArJIATHOCTH.

VY oOyuatomerocss OyayT chOpMHUPOBAHBI CIEAYIOMAE YHUBEPCATHHBIC

KOMMYHHMKATHBHBIX Y4eOHbIe 1efiCTBUSA:

e 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYX Aa€MOM TEMbI B XO/I€ TUAJIOTa U/WIH
JMICKYCCHUU, BBICKAa3bIBaTh UAECH, (OPMYIUPOBATH CBOU MPEIOKCHHUS
OTHOCHUTEBHO BBIITOJHEHUS IPEIJIOKEHHOM 3a1a4H;

e BBICTYNATh C NPE3EHTAUMEN pEe3yJbTaTOB [MO3HABATEIBHOU AESITEIBHOCTH,
IOJIyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPH
BBIMOJIHEHUH XUMHYECKOIO SKCIIEPUMEHTa, MPaKTHUYEeCKOH paldoThl IO
UCCIIEJOBAHUIO CBOMCTB H3Yy4YaeMbIX BELIECTB, peaM3alud Yy4eOHOro
npoekta U (QOpMyIHpOBaTh BBIBOABI IO peE3yJabTaTaM MPOBEIEHHBIX
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UCCJIeIOBAaHUI MMYTEM COTJIACOBAHMSI TTO3UITIUH B X07Ie 00CYKIeHHs 1 0OMeHa
MHEHUSMH.

Y oOyuaromerocst OyayT chOpPMHPOBAHBI CJEAYIOIMINE YHHUBeEpPCAJbHbIE

peryJjsiTuBHbIe y4eOHbIe 1eiiCTBHS:

e CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIHHYIO
JeSITETLHOCTD, ONpe/esisist €€ Meu U 3a7add, KOHTPOJIUPOBaTh U 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBATH MPE/IaraeMblii arOpUTM JCHCTBUH MPU
BBITIOJTHCHUH YYEOHBIX M UCCIIEIOBATEIBCKUX 3aJ]la4, BHIOUpaTh Hambolee
3¢ GEKTUBHBIN CIIOCOO UX PEHICHHUS ¢ YIETOM MMOTYICHHSI HOBBIX 3HAHUN O
BEIIECTBAX M XUMUYECKHUX PEAKIIHIX;

e OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIHLHOCTH HA OCHOBE CaMOaHaIN3a
Y CAMOOIICHKH.

HPEIMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuueckas XUMHS»
OTpaXKaroT:

chOpMUPOBAHHOCTh  TPEJACTABICHUM O XHMHYECKOH  COCTABIISIONICH
€CTECTBCHHO-HAYYHOUM KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW TTPUPOJIHI,
B (OpPMHUPOBAHUN MBINIICHUS] WU KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHATBLHOU
IPaAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYECKUX 3a7a4 U IKOJOTHUECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0pPOBbIO U MPUPOTHOU Ccpelie;

BJIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHYECKUH DJIEMEHT, aToM, JJEKTPOHHAasI
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBIN CKeNleT, QYHKIIMOHATIbLHAS TPYIINa, paauKal,
WU30MEPHS, U30MEPHI, TOMOJIOTUYECKUN PsJI, TOMOJIOTH, YTII€BOAOPObI, KUCIOPO U
a30TCOJICpKAIIME COEAUHECHHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUsS); TEOPUM M 3aKOHBI (T€OpUsS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKkOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHWMHHU; MHPOBO33PEHUYECKHUE 3HAHMS,
JIeXKAIKE B OCHOBE IMOHUMAHMUS MNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SBJICHUM, (PaKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIMOJb30BAHUM BaXXKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN NEATEIBHOCTU YEJIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHU BBISBISATH XapaKTEPHbIC MPU3HAKHU TOHSTHUH,
YCTAaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIINE MOHATHUS MPHU
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c(hOpPMHPOBAHHOCTh YMEHHMH HCIIONH30BATh XHUMHYECKYI) CHMBOJIUKY JUIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMyn  OpraHMYEeCKHMX BEHIECTB M YPAaBHEHHH XMMHUYECKHUX PpEaKIIui,
W3rOTaBIMBAaTh MOJEIN MOJEKYJ OPraHMYE€CKHX BEIIECTB ISl WIUTIOCTPALIMU UX
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHHS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIJICKHOCTh H3YYEHHBIX
OpraHUYEeCKUX BEHIECTB MO HX COCTaBy M CTPOCHUIO K OIpPEACIEHHOMY
KJIacCy/Tpymnie COeAUMHEHUN (yriaeBOAOPObI, KHCIOPOJI M a30TCOAEpXKaIIUe
COCIMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COEIUHEHUs), JaBaThb MM Ha3BaHUS 110
cucremarnueckor HomeHkiatype (IUPAC), a Takke NpUBOIUTH TpHUBHAIIBLHBIC
Ha3BaHUS OTIEIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMMJIEH, alleTUIICH,
STUJICHTJIMKOJb, TIUlepUH, (PeHos, GopManbaerus, aneraibJeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIIFOK03a,
bpyKTO3a, Kpaxmal, LeJUIH0I03a, TITUIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNpPEACISITh BHJIBl XUMHUYECKOW CBS3U B
OpTraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH IOJOKECHUS TEOPUU CTPOCHUS
oprannueckux BeniecTB A. M. bytneposa jjisi 0ObsICHEHUs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS MACCHI BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHUM XapaKTepPU30BaTh COCTaB, CTPOEHUE, HGU3UUECKUE
U XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, dTWICH, IPOIUJICH, alleTuiieH, OyranueH-1,3,
MeTUnOyTaaueH-1,3, 6eH3051, METaHO, 3TaHOJI, TUJICHTJIMKOJIb, TJULEPUH, (PEeHOII,
aleTaabJIeTu], MypaBbUHAsl U YKCYCHAasi KUCJIOTHI, MIFOKO3a, Kpaxmall, eJUII0103a,
AMUHOYKCYCHAasl KHUCJIOTa), WUTIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXIYy HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PpEAKIUNA C UCIOIb30BaHUEM
CTPYKTYPHBIX (POPMYI;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKH YTIIEBOIOPOTHOTO
CBIpBs (HE(Th, MPUPOHBIN ra3, yrojhb), CIIOCOObI UX MEPePadOTKU U MPAKTUYECKOE
MPUMEHEHHUE TIPOIyKTOB MEepepadOTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTA
PEaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXO/THBIX BEIIIECTB
WJIM TIPOJIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJACTh CHCTEMOM 3HAHHH 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YYEHUU BEILECTB U
XUMHUYECKUX SBJICHUN (HaOIt0IeHe, N3MEPEHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE),
UCIIOIb30BaTh CUCTEMHbIE XMMHUYECKHE 3HAHHUS JUIsl TPUHATUS PEIICHUN B
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KOHKPETHBIX JKMU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUM COOMIOAATH MPAaBUJIA MOJIb30BAHUS XUMUYECKON
nocyZioli U JabopaTOpHBIM OOOpPYAOBaHMEM, a TaKXKe TMpaBHiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU MO BBIIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHM IUJIAHUPOBATh U BBIMIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpAILEHUs OPraHUYECKUX BEIIECTB MTPU HAIPEBAHUHU, MTOTYyUEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOKCTB, KAYECTBEHHBIE PEAKIINHA OPTaHUYECKUX BEUIECTB,
JeHaTypaius OelIKOB IPU HAIPEBAHUH, IIBETHBIE PEAKIIMHU OEITKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH IMpU OOpallleHuH C BellecTBaMU H
7ab0paTOpHBIM ~ 000PYJOBAaHUEM, NPEACTABISATH PE3YyIbTaTbl XHUMHYECKOTO
JKCIIEpUMEHTa B (oOpMe 3alliCU YypPaBHEHUI COOTBETCTBYIOIIMX pEaKUUd WU
(bopMyIHpOBaTh BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMALIMIO, TOJIYy4aeMYyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uHpopmanu, MHTepHET U ApYTUX);

chOpMUPOBAHHOCTh  YMEHHMH  CcOOJIOAaTh  MpaBWa  JKOJIOTHYECKU
1eJeCO00pa3HOro TMOBEJAEHUsT B ObITY WU TPYJOBOM JI€ATEIBHOCTH B LEJAX
COXpaHEHHUs1 CBOErO 3J0POBbS M OKPYKAIOIIEH MNPUPOIHOM Cpeibl, 0OCO3HABaTh
OMACHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MOHMMas cMbici nokazarens [IJIK, moscHATh Ha mpuMepax crnocoObl
YMEHBIIEHUS] M TNPEIOTBPALICHUS HMX BPEAHOIO BO3JCUCTBHS Ha OpraHU3M
YeJI0BEKa;

Uil OOYy4YarOIIMXCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbS: YMEHHE
OPUMEHSATh 3HAaHHUA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHUS BELIECTB M
XUMUYECKHUX SIBJICHUMU;

JUIA CIEMBIX M CIIA0OBHUIANIMX OOYYarOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuil JI. bpaiins mist 3amucn XMMHYECKUX

dbopmy.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas v HeopraHudeckas
XUMHUS» OTPaKaroT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUM: O XUMHUUYECKOM  COCTABIISIONICH
€CTECTBCHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUWA TPUPOIBI,
B (OpPMHUPOBAHUU MBIIUICHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIIMOHATHLHOU
rPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 M IKOJOTHUYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M MPUPOJIHOM Ccpefe;
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BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE TOHATUSA (XUMUYECKHI 3JIEMEHT, aTOM, H30Tom, S-, P-, d-
JJICKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKYyJa, MOJb, MOJSPHBIK O0O0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIILHOCTh, CTEIIEHb OKHCJICHUS, XUMHUYECKAsl CBS3b
(KOBaJICHTHAsI, MOHHAS, METAJUIMYECKAs!, BOJIOPOHAS ), KpUCTAUIMYECKAs PEIIETKA,
TAMBl ~ XUMHUYECKUX  PEAKIMH, PacTBOpP, IJICKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsT JIUCCOIMAIINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakiMi, XUMHUYECKOE DPABHOBECHE); TEOPHUU U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON Aucconuanuu, nepuoguueckur 3akoH JI. M. Menneneena,
3aKOH COXPaHEHMS] MacChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAICHUS] SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE INMOHHUMAaHUS MNPUYMHHOCTH HU
CUCTEMHOCTH XHMMUYECKUX SIBJICHHM, (PAKTOJOTMUYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YCHUH U 0€30MMaCHOM HCIOJb30BAaHUM BAKHEHIIIMX HEOPTaHMYECKHUX
BEILIECTB B OBITY U MIPAKTUUECKOM JEATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTepHbIC TMPU3HAKU TOHATHIA,
YCTaHABJIMBATh MX B3aMMOCBS3b, MUCIOJIb30BATH COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAHUN HEOPTaHMYECKUX BEILIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYI) CHMBOJIMUKY JIJIsi
coctaBieHuss (OpMyd BELWIECTB M  YpPaBHEHUM  XUMHYECKUX  PEaKLUH,
cuctematuieckyro HoMmeHkinarypy (IUPAC) u TpuBrnanbHbIC Ha3BaHUS OTICITHHBIX
HEOPraHUYEeCKUX BEIIECTB (YrapHblil Ta3, YrIEKHUCHbIA ra3, aMMHUak, TraméHas
U3BECTh, HETallIEHAasi U3BECTh, MUThEBAs COJAQ, MUPUT U JIPYTUE);

c(hOpMUPOBAHHOCTh YMEHUH OMNPEJIECTSATh BAJICHTHOCTb U CTETICHb OKUCJICHUS
XUMHYECKUX DAJIEMEHTOB B COCIMHEHUAX PA3JIWYHOTO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAS, METAJJIMYECKAsi, BOJOPOHAsI) B COCAUHEHUSX, THUII
KPUCTAJITMYECKOW PEHIETKHM KOHKPETHOTO BEHIECTBA (ATOMHAs, MOJICKYJISIpHas,
MOHHAs, METAJUTMYECKAsl), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COCTMHEHHM;

c(hopMHUPOBAHHOCTH YMEHHI YCTaHaBIIMBATh MIPUHA]JIC)KHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMPENeIEHHOMY KIacCy/Tpymnme
COeANMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJIbl, OKCUbI, OCHOBAHUS,
KHCIJIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHHMM paCKpBIBaTh CMBICH IEPHOINYSCKOro 3akoHa Jl.
N. MeHnneneeBa u IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKHUX »dJeMeHTOB 1-4 mepuoaoB Ilepuoauueckoid CUCTEMBbI
xuMmuueckux saemeHToB JI. M. MenmeneeBa, MCIonb3ys HOHATHA «S-, P-, d-
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AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUIECKUE YPOBHUY, 0OBICHITH 3aKOHOMEPHOCTH
VU3MEHEHUS CBOMCTB XMMHUUYECKHMX JJIEMEHTOB M MX COCIMHEHUU MO NEPUOLAM U
rpynnaM [lepuogunueckont cucrembl xuMuueckux 3semeHToB /. 1. Menneneesa,;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHMYECKME CBOMCTBA HEOPraHMYECKMX  BELIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHUYECKON CBSI3M MEXK]y HEOPraHUYECKHUMH
BEILECTBAMU C TOMOUIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIMUPOBATH XUMHUYECKUE PEAKLIUU I10
pPa3NUYHBIM TPU3HAKAM (YUCIY U COCTAaBYy pPEArupyrolluX BEIIECTB, TEIJIOBOMY
sbdexTy peaxkiuu, U3MEHEHHUIO CTENEHEW OKHUCICHHUS 3JEMEHTOB, 0OpaTUMOCTH
pEaKIMM, yYacTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YpPaBHEHUS PEAKIUU pa3IuyHbIX
THUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPAaBHEHUS PEAKIIUM MOHHOTO 0OMEHA, YUUThIBAs
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIHUH UAYT JO KOHLA;

c(hOpMUPOBAHHOCTh yYMEHUW TMPOBOJUTH PEaAKIMH, MOATBEPKAAIOIINE
KAQUECTBEHHBIM COCTaB PAa3JIMYHbIX HEOPraHWYECKUX BEUIECTB, PACIO3HABATH
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOpMUPOBAHHOCTh YMEHHMH  pPAaCKpbIBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIUM MOCPEJACTBOM COCTABJICHUS DJIEKTPOHHOrO OanaHca
3TUX PEAKIINM;

c(hOopMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peakIuu OT pa3IuyHbIX (PaKTOPOB; XapaKTEP CMENIEHUS XUMUYECKOTO PaBHOBECHUSI
B 3aBUCHUMOCTH OT BHEIIHETo Bo3zeiicTBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKHUE MPOIIECCHI,
JIEXKAIKE B OCHOBE MPOMBIIUIEHHOTO MOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHUAKa, a
TaKke CPOPMUPOBAHHOCTH TPEICTABICHUN 00 OOIMX HAYYHBIX MPUHITUIAX U
AKOJIOTHYECKUX MPOOJIEMaX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH TPOBOIUTH BBIYHCICHHUS C WCIOJIb30BAHUEM
MOHSITUS «MACCOBast JIOJIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHUH ra30B MpHU
XUMHUYECKUX PEAKIUAX, MAcChl BEIIECTBA WIH 00BbEMA Ta3oB IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKITUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakimyi Ha OCHOBE 3aKOHOB COXPAHECHHS MACCHI
BEILIECTB, PEBPALIECHUS U COXPAHECHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIO/IaTh TIPABUIIA MOJIH30BAHUS XUMUYECKOM
nocyZioi U J1abopaTOpHBIM OOOpPYAOBaHMEM, a TaKXKe TMpaBHiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBHITIOJIHCHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;
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c(hOpPMHPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMIONHATh XUMHYECKUN
AKCIIEpPUMEHT (pa3jioKeHHUE MEePOKCHUIa BOAOPOJa B MPUCYTCTBUU KaTaIM3aTopa,
OTpEJICTICHNEe Cpelbl PAaCTBOPOB BEIIECTB C TOMOMIBIO  YHUBEPCAIHHOTO
WHNKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIny,
peakiMy MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakiMu Ha cyinbdar-, kapOoHaAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 IO
temaM «Metamisly u «HemeTannel») B COOTBETCTBUU C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MIPU OOpaIllEeHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 00OpYAOBAHHUEM,
NPEICTaBIATh PE3yJbTAaThl XUMHUYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX PEAKINI U POpMYyITUpPOBATH BHIBOIBI HA OCHOBE ATHX
pE3yNbTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYECKH aHAIM3UPOBATh XHMHYCCKYIO
uH(GOpMAIIMIO, TIOJIY4aeMYyl0 U3 pa3HBIX HCTOYHUKOB (CpeACTBAa MacCCOBOM
KOMMYyHUKaluu, UHTepHET U Ipyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOAaTh  MpaBWa  JKOJOTHYECKU
1eaecooOpa3Horo TMoBeJAeHUsT B OBITY M TPYJIOBOM JACSATEILHOCTH B LEJAX
COXpaHEHHUsSI CBOETO 3JI0POBbS M OKPYKAIOIICH MPUPOTHON Cpeabl, OCO3HABATh
OIMACHOCTh BO3/ICHCTBUS HA JKMBBIC OPTAaHU3MBI OTIPEICIEHHBIX BEIICCTB, TOHMMAs
cmbicnt Tokasarens [IJIK, MOSCHATR Ha TpuUMEpax CHOCOObI YMCHBIICHHUS |
NPEIOTBPAIICHHS KX BPETHOTO BO3CHCTBUS Ha OPTaHNU3M YEJIOBEKA;

JUIsE OOYYArOIIMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX TO3HAHHUS BEIIECTB U
XUMUYECKUX SBJICHUMN;

JUISE  CJIETBIX W CIA00BHUIANIMX OOYYaroUmIUXcCs: YMEHHWE WCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nns 3anucu XuMHUYECKUX

dbopmy.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos DJIEeKTPOHHbIE
Ne HanmeHnoBaHue pa3jeioB U TeM (undposrbie)
n/m | mporpaMmel Bcero Konrtpoabubie | Ilpakruueckue | 00pazoBaTejbHbIE
padoTbI padoThI pecypcsl
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPIaHMYECKON XHMHUH
IIpeamer opranudeckon xumuu. Teopus
11 CTPOCHHUSI OPraHUYECKUX coeAMHEHUN A. M. 3
byrneposa
Hroro no pazneny 3
Paznen 2. YraeBoaopoast
2.1 [IpenenbHbie yriaeBoaOpOAbl — aTKAHbBI 2
59 HenpenenbHble yriieBogoOpO/Ibl: aJIKEHBI, 6 1
AIKaUEHBI, aJTIKUHbI
2.3 ApoMaTH4€eCKHE YIIIEBOLOPOIbI 2
24 [TpuponHbIe HCTOUHUKU YIIEBOJLOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paszgen 3. Kuciiopoacoaepskamue oprannyeckue coeiuHeHus
3.1 Crouptsl. DeHon 3
3.2 Ansaeruabl. KapOoOHOBBIE KHCITOTHI. 7 1
Crnoxubie 2¢upbl
3.3 VYrineBoasl 3 2

YINYBJEHHbBIM N3YY
Banepwvs BnagummnposHa,
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[OnpekTop ruMHasum
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Hroro mmo pasaeriny

13

Pa3zgen 4. A3oTcoaepskamue OpraHnyeckue coenHeHus

4.1 AMUHBL. AMUHOKHCIOTHL. benku 3
Hroro no pazmeny 3
Pa3zgesn S. BbicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34 3 5
[MPOI'PAMME
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (undposbie)
n/m | MporpamMmbl Bcero Konrtpoabubie | IlpakrTuueckue | 00pazoBaTejbHbIE
padoThI padoThI pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBbI XMMHUM
Crpoenue atoMoB. [lepnonuueckuii 3aKoH U
11 [Iepnonnueckas cucteMa XUMHYECKUX 3
anemenToB JI. 1. MenjeneeBa
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XVMUYECKUE peaKuu 6 1 1
Hroro no pazneny 13
Pasnen 2. Heopranmueckass xumusi
2.1 Merabl 6 1
2.2 Hewmeramnbt 9 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Uroro mo pazneny 17
Pa3pen 3. XumMus u ;Ku3Hb
3.1 XHUMHS ¥ )KU3HD 4
Hroro no pazmeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
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YYEBHO-METO/JINYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

Xummust, 10 xmacc/ Tadpmemssa O.C., OctpoymoB MW.I'., CnagxoB C.A.
AxumonepHoe o6miectBo «M3narensctBo «IIpocsemienue

Xumus, 11 xnacc/ Tabpuensn O.C., OctpoymoB W.I'., CnagxoB C.A.
AxknmonepHoe o0uiectBo «M3aarensctBo «lIpocBenienue»

METOJIUYECKHUE MATEPHUAJIBI JIA YUUTEJIA

Metoauueckoe nocooue k yueoHuky O. C. I'abpuensina, 1. I'. Octpoymosa, C.
1O. TlonomapeBa «Xumus. 10 kinacc. ba3oBeiil ypoBeHb», AKIIMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBenenue»

Metoaudeckoe nocooue k yueoHuky O. C. ['abpuensina, U. I'. Octpoymosa, C.
1O. IlonomapeBa «Xumus. 11 kmacc. ba3oBblil ypoBeHb», AKIIMOHEPHOE OOIECTBO
«M3parenscTBO «IIpocBeneHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

Oenepanpubiii  mopTtan «EmuHOe conepkaHue 00mero o00pa3oBaHHS -
https://eds00.ru

[Moptan «Poccuiickas anekTpoHHast mikoiay - https://resh.edu.ru

Caiir ®I'BHY  «MucTUTYyT CTparerun  pa3BUTUS  OOpa3OBaHUSL) -
https://instrao.ru

Caiit ®I'BHY «®UIIN» - https://fipi.ru

bubnmoTeka mudpoBoro oopazoBareabHOro KouteHTa https://urok.apkpro.ru/
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