MHUHUCTEPCTBO MPOCBEUEHUA POCCUACKON ®EJAEPAIIUA
MuHuCcTEepCTBO 00pa30BAHUS, HAYKH M MOJIOAC:KHOU MOIMTHKHU PecnyOuku Komu

Ynpasiaenue oopaszopanust axmuaucrpauun MO I'O «CpIKTBIBKAP»

MAOQOY "COLI Ne 28"

PACCMOTPEHO YTBEPXJIEHO
Ha 3aceganun [IIMO Jupekrtop

Jmutposckas 1.B.
[Tpuka3 Ne100-o1 ot «31» aBrycra 2023r.

pykoBogutens [IIMO Momoanosa N.A.
[Tpotokon Nel ot «30» aBrycra 2023r.

PABOYASI IPOTPAMMA
(ID 3893214)

yueOHOoro npeamera «Xumus. ba3zoBblii ypoBeHb»

s ooygaromuxcs 10 — 11 kmaccoB

CoikTbIBKap 2023



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1mo XMMuUM Ha ypOBHE CpeaHEro oOuiero oopa3zoBaHusl pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUs ¢eaepanbHoil 00pa3oBaTenbHON
nporpaMMmbl  cpeaHero oOmiero ooOpaszoBanusi (POII COQ), mnpencraBieHHBIX B
denepaibHOM TrOCyIapCTBEHHOM oOpasoBaTenbHOM cTaHaapre COO, ¢  yuérom
Konuenuuun mnpenogaBanust ydyeOHOro nmnpeamera «XuMus» B  00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit ®enepanuu, peaqu3ylomUX OCHOBHBIE 0O0pa3oBaTelIbHBIC
IporpaMMbl, U OCHOBHBIX TMOJIOKeHHI «CTpaTeruu pa3BuUTUsS BocniuTanus B Poccuiickoii
®deneparuu Ha niepuoA a0 2025 rona» (Pacnopsbkenue [pasurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3paboTKe MpOrpamMMbl MO XMMHUHU, K ONPENEICHUIO0 00IIei
CTpaTeruu OOyuYeHHs, BOCHUTAHUS W Pa3BUTUS OOYYAIOUIMXCS CpEACTBAMHU Y4eOHOTO
npenmera «Xumusi» A 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIM KOHIIENTYaJlbHbBIE
nosioxenns GI'OC COO o B3anM0OOYCIIOBICHHOCTH IIEJIEH, COAEpKaHUsl, pe3yJbTaToB
o0ydeHus u TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHe, TMOJydyaeMOe BBITYCKHUKaMHU 00I11e00pa3oBaTeabHON
OpraHu3alvy, SBISIETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3zoBaHHOCTH. OHO CIIY>KUT
3aBEpIIAIONIMM DJTallOM peajiu3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM YypOBHE
KITIOYEBBIX IIEHHOCTEH, MPUCYIINX IEJIOCTHON CHCTEME XMMUYECKOro 00pa3oBaHUsA. DTU
[IEHHOCTH KAacaroTCs MO3HAHUS 3aKOHOB MPHUPOABI, (HOPMHUPOBAHHS MHUPOBO33PEHUSA U
oO01el KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOLIEHUSI K CBOEMY
3I0pPOBBIO U MPUPOJHOI cpene. Peannzyercs xumuueckoe oOpazoBaHue 00yJaronnmxcs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUS CPEACTBAMH YUE€OHOTO TpeaMeTa «XHUMUs»,
COJIEp’)KaHHE W TIOCTPOEHHUE KOTOPOrO OIpPENEIEHbl B MPOrpaMMe IO XUMHH C y4ETOM
cnenuUK HAYKH XUMUHU, €€ 3HaYEHUs B TIO3HAHUU MPUPOJBI U B MATEPHUAIILHOMN JKU3HU
oOmiecTBa, a Takke C ydy€ToM OOmMUX Ieldel W MNPHUHIMIOB, XapaKTePU3YIOIIHUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpelHero obmero oOpasoBanus B Poccuiickoi
Oenepanun.

XUMHS Kak DJJIEMEHT CHCTEMBI E€CTECTBEHHBIX HAyK WIpaeT ocoOyr poib B
COBPEMEHHOW IMBHIM3AIMN, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOW KynbTypbl. OHa
BHOCHUT CBOU BKJIaJ B ()OPMHUPOBAHUE PAIIMOHATHFHOTO HAYYHOTO MBIIIJICHUS, B CO3/JaHUE
LEJIOCTHOTO TMpPEACTaBICHUs 00 OKpYXalolleM MHpe Kak O E€IWHCTBE HPUPOIBl U
YeloBeKa, KOoTopoe ¢GopMupyeTcsi B XMMHUU Ha OCHOBE IOHMMAaHHS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBS3M MEXKJY CTPOCHHEM BEILECTB, UX
CBOMCTBaMH U BO3MOKHBIMH O0JIACTAMH MPUMEHEHUS.

TecHo B3aUMOJEWUCTBYSI C JAPYIMMH €CTECTBEHHBIMM HayKaMHu, XUMHUS CTaja
HEOTHEMJIEMON YacCThIO MUPOBOU KYJIbTYPbI, HEOOXOAUMBIM YCIIOBUEM YCIICIIHOIO Tpyaa
Y JKM3HU KaXXJ0ro wieHa obmiectBa. CoBpeMeHHas XUMUSl KaK HayKa cO3ujlaTeNIbHasl, Kak
HayKa BBICOKMX TEXHOJIOTHIl HAIllpaBlieHa Ha PEIlICHHE TTI00aIbHBIX MPOOJIEM YCTOMYUBOIO
pa3BUTHUSL 4YEJIOBEUECTBA — CBIPbEBOM, HHEPre€TUYECKOW, MHIIEBOM, SKOJIOTHMYECKOU
0€30MaCHOCTH U OXPaHbI 3JI0POBBS.



B cootBeTcTBUM ¢ OOIIMMH LEISIMU U MPUHLIUIIAMUA CPEIHETO OOILIEro 0Opa3oBaHUs
comepkanne mpeamera «Xumusi» (10-11 kmaccel, 0a30BbId  YPOBEHb HW3YUYCHHS)
OPUEHTHPOBAHO TMPEUMYIECTBEHHO HAa OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcs,
HEOOXOIUMYIO UM JUIsi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOYEHHUS B JKM3Hb COLIMYMA, MPOAOJKEHUSI O0Opa3oBaHUsS B Pa3IUYHBIX 00JacTAX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUECH.

CocraBisionuMu npeaMeTa «XuMus» SBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OOIIasi 1 HeOpraHWYecKask XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKH: CUCTEMAa 3HAHUH 1O HEOPTaHUYECKOW XUMUU
(c BKJIIOYEHWEM 3HAHMU W3 O00IIeW XUMUM) U opraHuyeckor xumuu. dopmupoBanue
JAHHOW CHCTEMbl 3HAHUW TPU HU3YUYEHHH TpeaMeTa oO0ecredyrBaeT BO3MOXKHOCTD
PacCMOTPEHHUs BCErO0 MHOTrooOpasusi BEIIECTB Ha OCHOBE OOIIMX IMOHSTHM, 3aKOHOB H
TEOPUN XUMUHU.

Crpyktypa conepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cHopMUpOBaHa B MpOrpaMMe MO XUMHUHM Ha OCHOBE CHCTEMHOTO
MoIX0/1a K U3y4YeHHUI0 yueOHOro MaTeprayia U 00ycIoBIeHa HCTOPUUECKU 00OCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENENEHHBIX TEOPETUUYECKUX YpoBHAX. Tak, B Kypce
OpraHWYeCKOM XUMHUM BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU
CTPOCHHSI OpPraHUYECKUX COCIMHEHUH, a Takke Ha YPOBHE CTEPEOXUMUYECKUX H
AIIEKTPOHHBIX TMPEACTABICHUN O cTpoeHuH BemiecTB. CBeAeHUs 00 M3y4yaeMbIX B Kypce
BEIIECTBAX [AIOTCSI B Pa3BUTHUM — OT YIVIEBOJOPOAOB 10 CIOXHBIX OHOJIOTHYECKU
aKTUBHBIX COEIMHEHUWA. B Kypce OpraHMyeckod XHUMUU MOJYYarOT pPa3BUTHE
chopMHpOBaHHBIE HAa YpPOBHE OCHOBHOTO OOIIEero o0Opa3oBaHUs TMEpBOHAYAIbHbBIE
NPEJICTABIICHUSI O XUMHYECKON CBSI3M, KIACCU(DUKAIMOHHBIX TpPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[Ton HOBBIM yTJIOM 3peHHS B IpeaMeTe «XUMHUSD 0a30BOT0 YPOBHS pacCMaTPUBACTCS
M3YYCHHBI Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs TEOPETUUYECKUN Marepuail u
(aKkTONOTMYECKHE CBEJICHUS O BEIIECTBAX M XMMHUYECKOW peakiu. Tak, B YaCTHOCTH, B
Kypce «OOmas © HeopraHWYeckas XuUMHUS» OOyYaIOIIMMCS  MPEIOCTaBISETCS
BO3MOKHOCTh OCO3HaTh 3HAYEHUE MEPUOJUYECKOrO0 3aKOHA C OOIIETEOPETUUYECKUX H
METO/IOJIOTHYECKUX TO3UIUH, TITy0Ke MOHSATh UCTOPUUECKOE M3MEHEHUE (YHKIIUNA ITOTO
3aKO0HA — OT 0000IaroIIeH 10 OOBACHSIONEH U MTPOTHO3UPYIOIICH.

Ennnas cucteMa 3HaHMM O BaXXHEWINIMX BEIIECTBAX, HX COCTaBE, CTPOCHUH,
CBOMCTBaX M MNPHUMEHEHHWH, a TaKXKe O XUMUYECKUX pEaKUUsAX, HUX CYIIHOCTH H
3aKOHOMEPHOCTSAX MPOTEKaHUs JOmnoiHsAeTcs B Kypcax 10 m 11 kmaccoB anemeHTaMu
COJIepKaHMsl, UMEIOIUMH KyJIbTYPOJOTUUECKUM U TMPUKIATHON XapakTep. DTH 3HAHUSA
CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3UM XUMHUU C JAPYTMMHU HayKaMH, PacKpbIBalOT €€
pOJIb B TIO3HABATEIbHOW U MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBA)XXEHUs K MPOILIECCY TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUECKUX
MPUIOKEHUI XUMHUU, MOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOILECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpOOJieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICITUBATH
MH(pOpPMALIMIO U IPUMEHSITH €€ JJIsl MONOTHEHUsl 3HAHUW, PEUICHUS UHTEIJIEKTYalbHbIX U
AKCHEPUMEHTAIBHBIX HCCIEIOBATENIbCKUX 3a/lady. B 1enom conepxkaHue y4eOHOro



npeaMera «XUMHsS» JaHHOTO YPOBHS M3YYEHUS OPUEHTHUPOBAHO Ha (OPMUPOBAHUE Y
00y4Jaromuxcs MUPOBO33PEHUECKON OCHOBBI JUIsl MOHUMaHUS (HUI0cOCKUX UACH, TaKUX
KaK: MaTepuajbHOE  E€JUHCTBO  HEOPraHMYECKOTO W  OpPraHWYEeCKOro  Mupa,
00yCJIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM M CTPOCHUEM, [O3HABAEMOCTh
MPUPOJIHBIX SIBIICHUM MYTEM DKCIIEPUMEHTA U PEIICHUS MPOTHUBOPEUHUM MEXAYy HOBBIMHU
dbakTaMu U TEOPETUUECKUMH NPEANOCHIIKAMHU, OCO3HAHHE POJU XUMHUHU B PEIICHUU
AKOJIOTUYECKUX MPOOJieM, a Takke MpoOsieM COEPEeKEHHS PHEPreTUYECKUX PEeCypcCoB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTHI U MaTE€pUaJIOB.

B mnnane pemieHusi 3amad BOCHUTAHMS, PA3BUTUS W COIMAIM3ALMKM OOYYAIOIIUXCS
IPUHSTHIE TPOrPaMMOM IO XUMUHU TOAXOAbI K OMPEACIICHUIO COACPKAHUS U TTOCTPOCHUS
npeaMeTa TpeaycMaTpuBalOT (OPMUPOBAHHME YHUBEPCAIBHBIX YYEOHBIX JEHCTBHIA,
UMEIOIINX 0a30BO€ 3HAUCHME JIS PA3IMYHBIX BUIOB JIESITCIHLHOCTH: PEIICHUS MPOOIieM,
MOMCKa, aHanu3a U o0paboTKu MH(OpMAIUU, HEOOXOIUMBIX JJISI TPUOOPETEHHUS OIbITa
MPaKTUYECKOM W MCCIEAOBATEILCKOW JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B mpaktuke npenoiaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIero oopa3oBaHus,
TaK ¥ Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUs, MPH OMPEACICHUH COACPKATECIHHOM
XapaKTEPUCTUKH 11eJIeH U3yUCHHS TIpeaMeTa HalpaBICHUEM ITEPBOCTEIICHHON 3HAYUUMOCTH
TPaAUIIMOHHO TpU3HAETCS (OPMUPOBAHUE OCHOB XHUMHYECKOWM HayKH Kak o0O0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMUSI, IPAKTUYECKON JIESITEIbHOCTH YeJOBEKa U KaK OJHOIO0 U3
KOMITIOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKOW TOYKHU 3pEHUS] TaKOW MOIXO0I K
OTIPEJICIICHHIO TIeJIeH U3yUYeHUs MPEeAMETA SBJISICTCS BIIOJIHE OMPaBIaHHBIM.

CoryacHO JaHHOUW TOYKE 3pEHUS IIABHBIMH EISIMHU U3YUYEHUs mpeameTa «XuMus»
Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIIOTCS :

e (opMHUPOBAHHE CHCTEMBbI XMMHUYCCKUX 3HAHMK KaK Ba)KHEHIIEH COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPa, B OCHOBE KOTOPOW JiekKaT KIOUEBbHIC
NOHSTHS, (YHIAMEHTAJIbHBIE 3aKOHBI M TEOPUU XMMHH, OCBOCHME S3bIKa HAYKH,
YCBOCHHE M MOHUMAaHHUE CYIIHOCTH JOCTYIHBIX 0000IIEHNH MHPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHUE C UICTOPUEH X PA3BUTHS U CTAHOBIICHUS;

e (QopmMupoBaHre W pa3BUTHE TMPEACTABICHUN O HAYyYHBIX METOJAaX IO3HAHUS
BEIIECTB U XUMHUYECKUX pPEaKIUi, HEOOXOAMMBIX UIsi TPUOOPETCHHUS YMEHUM
OpUEHTHPOBATHCS B MHUPE BEIIECTB U XUMUYECKHUX SIBJICHUW, UMEIOIIUX MECTO B
MIPUPOJE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHH M CHOCOOOB JESTENHHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM W
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COONIOJICHHEM IpaBui 0€30MacHOTO
oOpalleHusl ¢ BENEeCTBAMM.

Hapsiny ¢ »Tum, coaepkaTenbHasi XapaKTepUCTHKa ILededl U 3aJad U3y4eHUs
npeaMera B MpOorpaMMe MO XUMUU YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMU B CHUCTEME cpenHero ooOmiero oOpa3oBanus. CerogHsi B
MpenojaBaHul XUMHUM B OOJbIIEH CTENEeHH OTHAETCA MPEANOYTCHUE MPAKTUYECKOU
KOMIIOHEHTE COJIep>KaHusl OOYy4YEHUs, OPUEHTUPOBAHHOW Ha MOATOTOBKY BBIMTYCKHUKA
0011e00pa3oBaTeIbHONM  OpraHM3aly,  BJIAJCIOINIEr0 HEe  HaboOpoM  3HaHWH, a



(YHKIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHUSIMH aKTHBHOTO TTOJTy4EHUS
3HAHUW ¥ PUMEHEHHSI UX B peajbHOU KHU3HU IS PEIICHUS MPAKTUISCKUX 3a]1a4.

B cBsa3u ¢ 3TUM mpH U3ydeHUW mpeaMeTa «XHUMHS» JOMHUHHUPYIOIIEE 3HAUCHUE
NpUOOPETAIOT TaKHUE LT U 33/1a4H, KaK:

amanrtaius oOydarlomuxcs K YCIOBUSAM JIMHAMHYHO pa3BHUBAIOIIETOCS MHpA,
GopMupoBaHUE HMHTEIUICKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIAHHYECTBY, CAMOCTOSTEILHOMY MPHUHITHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIHsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM;

(dopMupoBaHuE y OOyYaIOLIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHH),
UMEIOIINX YHHBEpPCAJIbHOE 3HAUCHHUE IS Pa3UYHBIX BUJAOB JIEATEIHHOCTH: PEIICHUS
npo0JsieM, oMcKa, aHajau3a U 00padoTKM UHPOPMALIMU, HEOOXOAUMBIX ISl TPUOOPETEHHUS
OTIBITA JAESITETLHOCTH, KOTOpAsk 3aHMMAeT BAYKHOE MECTO B TIO3HAHUU XUMUH, a TAKKE JIJIS
OLICHKH C TIO3WIUI DKOJOTHYECKOW OE30MacHOCTH XapakTepa BIHUSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPraHU3M YelIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, HHTEIUICKTYAIBHBIX W  TBOPYECKUX
CIIOCOOHOCTEH OO0Yy4alolUXCsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBbBIE
3HAHUS 10 XUMHH B COOTBETCTBHHM C >XHU3HEHHBIMH IOTPEOHOCTSMH, HCIIOJIH30BAThH
COBpeMeHHbIE HH(POPMAIIMOHHBIC TEXHOJOTHH JIJIS TTOMCKA U aHaIu3a y4eOHOW M HAydHO-
HOMYJIIPHON WH(POPMAIIUK XUMHYECKOTO COJICPIKAHUS;

dbopMupoBaHUE U pa3BUTHE y OOYYAIOIIMXCS AacCCOLMATUBHOTO M JIOTUYECKOTO
MBIIIJICHUS,, HaOII0IaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, TpPH IUIAHUPOBAHMM W TIPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTaHUE y O0ydYaromuXxcs yOeKIEHHOCTH B TYMAaHUCTUYECKOW HANpPaBIEHHOCTH
XUMHHM, €€ BaXHOW pOJM B pEIIEHWH TJI00aTbHBIX TMPOOJIEM PAIMOHATIBEHOTO
IPUPOIOIIONIB30BAHUS, TOMOJHEHUS  JHEPreTUYECKUX PECypcoB U  COXPAHEHHS
IPUPOJHOTO PABHOBECHS, OCO3ZHAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE
U CBOEMY 3JI0POBBIO, & TAKXKE MPUOOPETEHUS OIbITA UCIIOIb30BAHUS MOJTYYEHHBIX 3HAHUN
JUISE TIPUHSATUS TPAMOTHBIX pEHICHUN B CHUTyallUsX, CBSI3aHHBIX C XHMHUYECKUMU
SBJICHUSIMHU.

B ydyeOnoM maHe cpemHero o0miero oOpa3oBaHus TMpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB NMpeAMETHOI o0nactu « EcTecTBEHHO-HayUHBIE MTPEIMETHD.

OOmiee 4yucaO YacoB, OTBEAEHHBIX Uil U3YYEHUS XMMHMH, Ha 0a30BOM YypOBHE
cpeaHero obmero oopa3oBaHus, coctaBisger 68 yacoB: B 10 kmacce — 34 gaca (1 gac B
Henemo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COILEPKAHUE OBYYEHUA
10 KITACC
OPTAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
[IOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOCHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo10keHUsl. CTpYKTYpHBIE POPMYJIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukaluuu opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUM (CUCTeMaTHYecKas) W TpUBUAIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAaKOMJICHME C O00pa3laMu OpraHWYeCKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCAHUE AEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIEHUIO0 OPTAHUYECKUX BEUIECTB
IpY HarpeBaHuM (IJIaBleHNE, OOYTIIMBaHUE U FTOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOJIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIpPATAUUHU, OKUCIEHUS U
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakiusi nmoiuMepuszauuu). [lomydeHue CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMS, TOMOJIOTUYECKUN psll. ALIETUIICH
— TMPOCTEHUIINKA TPECTABUTETh AIKHHOB: COCTaB, CTPOCHHME, (U3UUECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUy,
TOpPEHHUs] ), OJTyYCHUE U TPUMEHEHHUE.

Apenbl. benszon: coctaB, cTpoeHue, QU3NYECKUEe W XUMHYECKHE CBOWMCTBA
(peakuuu TaJoreHupOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1oyon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHeHnue. TOKCUYHOCTD
apeHoB. l'eHeTnueckas CBSI3b MEXKAY YIJEBOAOPOAAMH, NPUHAICKAINMA K
Pa3IMYHBIM KJIACCAM.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHeiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepadoTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUU, KaTaJuTU4YecKuil), nuposu3. llpoaykTsl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C 00pa3lamMu IJJacCTMAcC, Kay4yKOB M PE3UHBI, KOJUIEKIUH
«Hebtb» u  «Yromw», MOIEIUPOBAHME  MOJIEKYJ  YIJIEBOJAOPOJAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE 3TUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM NPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciaopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOCHUE,
bu3nveckue W XUMHUYECKHE CBOMCTBAa (peakiWu C aKTUBHBIMH METAJLJIAMH,
rajoreHoBOJAOPOJiIaMH, TOpPEHHE), NpUMEHEHuEe. BoaopoaHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METAaHOJIA M 3TAaHOJIa HA OPTAaHU3M YEJIOBEKaA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rininepruHa U dTHICHTJTUKOJIS.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3UYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKLIUH ), IOJyUYECHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeEJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHAsi KHCIIOTBI: CTpOCHHE, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue It Kiacca KUCJIOT, peakius dTepru(puKainum), MoJIydeHHe U IPUMEHECHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHCIIOT. MblTa KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JICHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
c10HbIX 3QupoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrrneBoael:  cocTaB, KiIacCH(pUKanMs ~ yriaeBogoB  (MOHO-, JH- U
nonucaxapubl). ['1oko3a — npocTennii MOHOCaXapui: OCOOEHHOCTH CTPOCHUS
MOJEKYIbl, (U3MYECKHME U XUMHUYECKHE CBOWCTBA (B3aUMOJICUCTBUE C
rugppokcuiom meau(ll), oxuciaernne ammuadHbiM pacTBOpoM okcuma cepeodpa(l),
BOCCTAHOBJICHHE, OPOKEHHE TIIIOKO3bl), HAXOXKACHUE B MPUPOJIC, NPUMEHEHUE,
ouosiornueckas poib. @orocunte3. PpyKTo3a Kak U30Mep TIIHOKO3bI.



Kpaxman u nemnono3a kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmayia u
1neutoao3bl.  dU3MYecKkue ¢ XUMUUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAs PEAKIUsI C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYCHHUSI BEIIECTB M HUX MPEBpAILCHUI:
MpoBeJIcHNEe, HAOJIIOJICHUE W ONUCAHHUE JEMOHCTPALMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJICHCTBHE TIUIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHUEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
POBEICHUE TTPAKTUUECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnie 3agaun.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccel, 00BbEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WM MPOJYKTa PEAKIMHU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIHH ).

A3oTcoepKaIiue OpraHnuecKue CoeIMHEHMUS.

AMMHOKHUCIIOTBI KaK aM(OTEepHbIE OpraHuyYeckue coeauHeHus. Du3ndeckue
U XUMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buonorunueckoe
3HAYCHUE aMUHOKHUCIIOT. [lenTump.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKluy Ha OeNKu.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX IPEBPAICHUN:
HAOJIIO/ICHUE W OMHMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAlMs OEJIKOB MpH
HarpeBaHUMU, IBETHBIE PEAKIIUU OCIIKOB.

BricokomoJieKkyJIIpHbIE COeIMHEeHU S

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAWHEHUW: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNH, CPEAHSS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALHUS U MOJIUKOHICHCALIHSL.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
O3HaKOMJICHHE C oOpa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 xmacce OCYIIECTBIISICTCS dYepe3 HCIIOJIb30BaHWE KaK OOIMIHUX €CTECTBEHHO-
Hay4YHBIX MOHSTHUHI, TaK WM MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiacCU(UKalUs, NTEPUOAUIHOCTh, HAOIIOJEHNUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE.



Odwuszmka: Marepus, DJHEprusi, Macca, aToM, DJJEKTPOH, MOJEKya,
DHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHUE
BeIECTBA, (PU3MYCCKUE BEITMYMHBI U CAMHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢orocuHTe3, OMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOILIHBO,
PECYpCHI.

TexHomOrus: MHIEBBIE TMPOMYKTHI, OCHOBHI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKUE Tpernaparhbl, MaTepHaibl U3
MCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUU

Xumuueckud anemMeHT. AtoMm. SAapo aroma, W30TOMNBL. DJNEKTPOHHAs
000J1049Ka. DHEPreTUYECKIE YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUs JJIECKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAITUS ATOMOB.

[Tepunonnueckuit 3akoH u Ilepuoauueckas cucremMa XUMMHYECKUX 3JIEMEHTOB
1. . MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHa U [leproandeckoil cUCTEMbI
xumuueckux aneMmeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOKHBIX BEIIECTB [0 TpyHIaM M IepHOIaM.
3HayeHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJSApHAs W MOJSApHAs, WOHHAS, METauInueckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHass cBs3b. BajleHTHOCTh. DJIEKTPOOTPHUIATEIBHOCTb.
Crenenn okucneHus. MoHBI: KaTHOHBI U aHHOHEL.

BemectBa  MOJIGKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIINYECKON PEIIETKH.

[lonsiTHEe O AUCHEPCHBIX CUCTeMax. VICTMHHBIE W KOJIJIOWJIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHECHUM. Homenkmartypa
HEOPraHWYECKUX BENIECTB. | €HEeTHYeCKasi CBsA3b HEOPraHWYECKHUX BEIECTB,
NPUHAJICKAIMX K PA3JIMYHBIM KJIacCaM.

Xumuueckas  peaknus. Knaccupukamus  XUMHYECKHMX — pPEakIUid B
HEOPraHWYECKOW M OPraHUYECKOM XHUMHUHU. 3aKOH COXPAaHECHHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS Y MPEBPAILCHUS SHEPTUU MMPU XUMHUYECKUX PEAKIIUAX.



CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3audHbIX (hakTopoB. OOpaTUMbIE
peakuuu. XuUMHYECKOoe paBHOBecue. DakTOphl, BIUAIOIIME HA COCTOSHHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Ilarense.

Onextpoautnyeckas auccouuanus. CuiibHbIE U ciadble 3eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTpaNbHAas, HIEI0YHAs.

OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINY.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
nemoHctpauus Tabaun «llepuoaunueckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJENied KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OMKMCAHKUE AEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3oKEHHE NEPOKCHIA
BOZIOPO/JIa B IIPUCYTCTBUM KaTaAJIU3aTOPa, ONPEACICHNUE CPEbl PACTBOPOB BEILECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEaKklUu HOHHOTO OoOMeHa),
pOBeJIEHNE MPaKTHUYeCKO padoThl «BnusiHue paznuyHbiX (PakTopoB Ha CKOPOCTh
XUMHUYECKOU PEAKIAN.

PacuétHrie 3agaun.

Pacuétel 1o ypaBHEHMSIM XUMHUYECKHMX peakUuid, B TOM YHCIIE
TEPMOXMUMHUYECKHE pPACUEThl, pPAacU€Thl C MCIOJIb30BAHUEM TOHITHS «MacCOBas
JIOJIs1 BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucrteme
xumudyeckux asnemMeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
@®u3NYECKUe CBOMCTBA HEMETAIJIOB. AJIJIOTPONHST HEMETA/UIOB (Ha MpUMEpE
KHUCIIOpOJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrmeponga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KUCJIOPOJCOAEPKAIIUX KUCTOT, BOJOPOAHBIX COCTMHEHUM ).

[IprmMeHeHne BaXXHEMIINX HEMETAIIJIOB U X COCTMHECHUU.

Mertamnel. [lonoxenne merauioB B llepuonnyeckoi cucteMe XUMHUYECKHX
anemenToB JI. . MenaeneeBa. OcOOEHHOCTH CTPOECHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MetauioB. O0mme du3ndyeckue cpoiicTBa MeTaioB. CIUiaBel METALIOB.
DNEKTPOXUMUYECKUH Pl HANIPSKEHU METAILIOB.

XUMHYECKHE CBOMCTBA Ba)KHEUINIMX META/UIOB (HATPHM, Kadui, KaJbIWH,
MarHui, aJlOMUHMM, IIUHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCAUHCHUI.

OO6mme crocoObl MOTy4YeHUs METauioB. [I[puMeHeHHe MEeTalioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBpaICHMUIA:
M3yYeHHE KOJUICKIMU «MeTamisl U CILIaBbl», 00pa3IOoB HEMETAIIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJCHWE M OIMCAHHWE JISMOHCTPAIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHIA ATIOMHHHUS C PAacTBOpaMHU
KHUCJIOT | IIEJI0Y€eH, KaueCTBEHHBIC PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuértnblie 3amaun.



Pacuéthl mMacchl BemecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJHUYECTBY
BELIECTBA, Macce WIM OOBEMY OJHOTO U3 Y4YacCTBYIOIIMX B PEAKLIMH BEILIECTB,
pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUHU, €CIIH OJHO
U3 BEILIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTMYECKOM, SHEPreTUYECKON U TMHUILEBOM
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAay4YHBIX METOJAaX IMO3HAHUS
BELIECTB U XUMHUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MOPHUHIUIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKUHMOHHBIC MAaTepUalibl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUalibl JJIs BJEKTPOHUKHA, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHbIC
yI00peHus.

XuUMHSL ¥ 3J0pOBbE YEJIOBEKA: IIPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 6€30MaCHOTO MCIOJIB30BaHUS MPEnapaToB OBITOBOM XUMUU
B MOBCEJIHEBHOMW KU3HMU.

MexrnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYeHUH oOmed
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OoOlIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SBJISIOUIUXCS
CHUCTEMHBIMH JUISI OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01muMe ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DakT, TUMOTE3a, 3aKOH,
TEOpHWs, aHaldu3, CHHTE3, KiIacCUPUKaIUsi, MEepPUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJECIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: Marepusi, SJHEPrusi, Macca, aToM, JJIEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUIN YPOBEHbD, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MYECKUE BETUYMHBI M CAUHUIIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKocHCTeMma, Ouocdepa, Makpo- U
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHonorus: XUMHU4YECKasi NPOMBIILICHHOCTh, METAJLUTYPTUs, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPUAJTIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOACTBO, NHUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOW3BOJICTBO
KOCMETUYECKUX MPENnaparoB, IMPOU3BOACTBO KOHCTPYKLUHOHHBIX MAaTEPUANIOB,
3JIEKTPOHHAs HPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
1O XUMHNHU HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3ysbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCHUHCKOW TPaKJAHCKOM WICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJIUIINI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCHUICKOTO TPa)XJAAaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTra «XHMUs» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTUYECKON J1eITETbHOCTH
0oOy4JarommXxcs M0 peaqu3aiiy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COIMAJIbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATENIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIIIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEATEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAYYHOMY HAaCJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
MPUMEHEHHUS] XMMHUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHUS HAyKW €CTh Pe3yybTaT
JUIMTENBHBIX ~ HAOMIOMCHUM, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEJAOBBIX JIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHME TIOCIEICTBUH ITHUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHUMAaHHUS IIEHHOCTEW 370poBOro MW 0Oe3zomacHoro oOpasza IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOrO OOpaIleHHUsl C BEIISCTBAMH B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH TMPaBUJI HWHIAMBUAYAJbHOIO U  KOJUJIEKTUBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yMoTpeOieHus
aJIKOT0JIs1, HAPKOTHUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATEIbCKOM
NESTEIBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPpOodeccuil pa3aIuvaHoOro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIBHOW TpaeKTOpUHU
oOpazoBanus, Oynymied mpodeccun W peanu3alrid COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
MOTpeOHOCTEH 00IIEeCTBA;



6) 3K0JIOTNYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKHU 11€J1€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHHS TJIO0AJTBLHOTO XapakTepa SKOJOTMYECKUX MpoOsieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MIPUPOTHON U COIMATIbLHON CpEIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTIOIB30BaAHNUS,

AKTUBHOTO HENPUATUA JCHUCTBUM, MPUHOCIIIMX BpEH OKPYKAKOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeIbHOCTU IKOJIOTUYECKOMN HaIpaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHHSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMHUPOBAHHOCTA MHPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbopMHUPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpeJICTaBIIEHUsI 00 OKPY’KAIOIIeM MUPE KaK O €JUHCTBE MPUPOJbLI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHuU TMpoOJIeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIMpPaBICHHOCTH WM BAXKHOW pOJIU B
CO3JIJaHUHM HOBOW 0a3bl MaTepUaJbHON KYJIbTYPBI, PEIICHUN TJIO0ATBHBIX TTPOOIeM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIICBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCIEIIHOTO TpyJla U SKOJOTUYECKH KOMQOPTHOM JKU3HM KaXIOro UJIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMaHUS CYHUIHOCTH METOJ0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs1 aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAaydyHbIX ()aKTOB W WMEIONIUXCS JaHHBIX C TENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYCCKUE 3HAHHS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON NS TEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XWMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;



MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iIu4YHBIX cepax npodeccuoHalIbHON
JEeSTENbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4eOHOTO TMpeaMera «XuMHus» Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIpEeIMETHbIC) OOIICHAYYHbIE TOHSATHUS, OTPaKAIOIINe
IIEJIOCTHOCTh HAay4YHOH KapTUHBI MHpa H CHEHU(PUKY METOJIOB IO3HAHUS,
UCTIOIBh3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHusl, UCCIIe0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTue);

YHHUBEpCaAIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHEIE), oOecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COI[MAIILHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE YueOHBIE
JIeWCTBHS B TTIO3HABATEILHON U COIMATILHOM MPAKTHKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXKAOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

OBaagenne YHUBEPCAJIbLHBIMHU Y4eOHBIMH MO3HABATEJIbHBIMU
AeCTBUAMM:

1) 6a30Bble JJOrHYecKHe AeidCTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICATEIBHOCTH C MOCTaBICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHWHM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJIATh XApAaKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS JUII OOBSICHEHUS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHHMS W KPUTECPUU I KIACCH(PHUKAIIMU BEIICCTB M
XUMHUYECKUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH WU TPOTHUBOPEYHS B PaccMaTPUBAEMbBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MPUMEHATH B MPOIIECCe MO3HAHUS, UCIIOIb3yeMbIE B XUMHUHM CHUMBOJIHNYECKHUE
(3HAKOBBIC) MOJICIIH, TTPEOOPA3OBBIBATh MOJEIBHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUeckas Qopmysa, ypaBHEHUE XUMHUYECKOU
peaKkiui — TPU PEHICHHH YYEeOHBIX IMO3HABATEIbHBIX W IPAKTHUYECKHUX 3aaad,



MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS IS BHISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJOB HAYYHOTO ITO3HAHHS BEIIECTB W XHUMHYCCKUX
peaxkuuu;

(GbopMyTHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHU;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W  TPOBEICHUS
YUYCHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/IATh 32 XOJ0M
npoIecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €Tr0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW HCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJI0OB PCIICHHWS NPAKTHYCCKUX 3ajJlad, NPHUMCHCHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unpopmaunmeii:

OpUEHTUPOBATHCS B PA3NIMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMYyJsIpHAsl JIUTepaTypa XHUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOBaTh MH(OPMAIUIO PA3IMYHBIX BUIOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

NpUOOpPETaTh OMBIT HCIOIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpadyKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpEICTBa Mpu pabore cC
XUMHYECKOW WH(POpMaIMe: MPUMEHITh MEXKIpeaMeTHbIe ((pu3nyeckue W
MaTeMaTUYeCKre) 3HaKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HATJISTHOCTH.

OByajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JIeCTBUSIMMU:

3a/1aBaTh BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajora W/WiH
JTUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyIHpOBATH CBOM  NPEIJIOKCHHUS
OTHOCUTEIHHO BBITIOJTHCHHSI TIPEJIIOKEHHOM 3a/1a49H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMTOTHECHUHT
XAMHYECKOTO JKCTICPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIICIOBAHUIO CBOWCTB



M3y4aeMbIX BELIECTB, pealn3aluu y4eOHOTO MpOoeKTa U (OPMYIUPOBATH BBHIBOJIBI
[0 pe3yJbTaraM IPOBEAEHHBIX HCCIEHOBAHUN IYTEM COrJACOBAaHUSA NO3ULHMMN B
X0J1e 00CYyXJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMH AeHCTBUSIMU:

CaMOCTOSTEIBHO IUIAHUPOBATh M OCYIUECTBIATH CBOK II03HABATEIbHYIO
NEATENIbHOCTD, OINpenessiss €€ LeJId W 3aJadyd, KOHTPOJIMpPOBATH U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeJaraeéMblii aJrOpuT™M JAEUCTBUI MpuU
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOCH JEATEIIbHOCTH Ha OCHOBE CaMOaHaIu3a
Y CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMHSI»
OTpaXKaroT:

chOpMUPOBAHHOCTh  TPEACTABICHUM O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUU B TO3HAHUHU SBJICHUU
Opupoabl, B  (GOPMUPOBAHWUK MBIIUICHUS MW KYJbTYPhl JIMYHOCTH, €€
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIue TMOHATHS (XMMUYECKUM DJIEMEHT, aToM, OJJIEKTPOHHAas
000J109Ka aTomMa, MOJIEKYJla, BAJIGHTHOCTh, AJIEKTPOOTPHUIIATEIIbHOCTh, XUMUYIECKAsI
CBSI3b, CTPYKTypHasi ¢opmyia (pa3BEpHyTass M COKpaIlEHHAs), MOJb, MOJSpHAas
Macca, MOJSPHBIM 00BEM, YIVIEpOAHBIM CKelleT, (YHKIMOHAIbHAS TPYIINa,
panukai, u30Mepusi, U30MEPbl, TOMOJOTMYECKUM P, TOMOJIOTH, YTJIEBOIOPOIBI,
KUCIIOPOJ, M a30TCOJIEp)KAIIME COEAUHEHHSI, MOHOMEp, IMOJMMEp, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU M 3aKOHBI (TEOPHS CTPOCHUS
opranndeckux BemecTB A. M. ByTiepoBa, 3aKoH COXpaHEHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHMN S3bIK XHMHH; MHPOBO33PECHUYECKHUE 3HAHUS,
JIe)KalMe B OCHOBE IMOHUMAaHUS TMPUYUHHOCTH W CUCTEMHOCTH XUMHYECKHX
SIBJICHUM, (DAKTOJOTMYECKHE CBEJICHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH W
0C30IMaCHOM HCIIOJB30BAaHUN BAXKHEHWINIMX OPraHMYECKHUX BEHIECTB B OBITY H
MPAKTHYECKOM JIEATEIIbHOCTH YEI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BATH COOTBETCTBYIOIIHUE IMOHSTUS TPU
OINMCAaHUM COCTAaBAa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHECHU;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XHUMHUYECKYIO CHUMBOJIMKY JIJIs
COCTaBJICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (Pa3sBEPHYTOM, COKpAIIEHHOM)



dbopMyn  OpraHMYECKMX BEHIECTB MW  YpPaBHEHMM XUMHUYECKUX PEaKIIuH,
M3TOTaBIUBATh MOJIETH MOJIEKYJ OPraHMYEeCKHX BEIIECTB JJis WLTIOCTPALMU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YUCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne coeauHeHur (YriaeBOAOpPOIbI, KHUCIOPOA M a30TcojJeprKaliie
COCJIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJIWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematnueckoit Homenkiatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMEJIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, NPOIMWICH, alleTUJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (HEeHoJ, (hopMalbAeTH/, aleTalIbICTHl, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIOTa, TJIFOK03a,
bpykTo3a, Kpaxmall, HeJIH003a, TIIUIIH);

c(hOpMUPOBAHHOCTh YMEHHS OMPEACNSITh BUIbI XHUMHUYECKOW CBSI3UM B
OpraHUYECKUX COCTMHECHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IIOJIOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;, 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMHUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3MYecKkue MU XUMHUYECKHME CBOWCTBA THUIMYHBIX TMPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, J3TWIEH, MPOMUJIEH, AllEeTUICH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHOJ], 3TaHOJ, STUJIEHTJIUKOIb,
JIMIEpUH, (EHOJ, aleTalbIeTHl, MypaBbUHAsI M YKCYCHas KHUCIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAs KUCJIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YpPaBHEHHUSIMM COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUN ¢
UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hopMHUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi  (HepTh, NPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEpPepabOTKU W
IPaKTUYECKOE TIPUMEHEHHE MPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYHCICHUS TI0 XUMHUYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIWYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaknuu MO W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOTO M3 HMCXOIHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN);

c(hOpMHUPOBAaHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HaYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEUIECTB U
XUMUYECKHUX SBJICHUM (HaOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHNUE),
WCMOJIb30BaTh CHUCTEMHBIC XHUMHUUYECKUE 3HAHUS JUIsi TPUHATHS pPEIICHUM B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C BEIIECTBAMM U HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOIb30BAHUS XUMUYECKOM
MOoCy/Iol U J1TabOpaTOpHBIM O0OpPYAOBaHUEM, a TaKXKE MpaBuUiia OOpalleHus: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBIMIOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;



c(OPMHUPOBAHHOCTh YMEHHUI IUIAHUPOBAaTH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (IPEeBpaLEHUs] OPraHUYECKUX BEUIECTB IPU HArPEBAHUU, NTOJIYUCHHE
STWIEHAa M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE PEAKUUU OPTraHUYECKUX
BEILIECTB, JeHaTypalus OCJIKOB MpH HArpeBaHUH, I[BETHHIE peaklnu OEJIKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKHM O€30MaCHOCTH NpU OOpalllEeHuH C
BELIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISATh PE3YyJIbTaThI
XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3amMcH YpPaBHEHHUUW COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIMPOBATh BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KpPUTUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBUjiia  IKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JESATEIBHOCTH B UENAX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUA HA KHUBbIE OPraHMW3Mbl OMNPENEIEHHBIX OPraHHMYECKHX
BEIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObI
YMEHBIICHUS] M MPEJOTBPAILEHUS WX BPEIHOrO BO3JIEUCTBUS HA OpraHU3M
YeJI0BEKa;

JUsi 0Oy4YaroIIUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHMS BEIIECTB U
XUMHYECKUX SBICHUM;

JUISL  CIENBIX U CIa0OBUIALIIMX OOYyYaloUIUXcs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains s 3anmucu XuMUYECKHUX

dbopmyi.
11 KJIACC

[IpeaqmeTHble pe3ynabTaThl OCBOSGHMsS Kypca «OOmas M HeopraHuvecKas
XUMUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, pPOJA XMMHUH B TIO3HAHWMU SIBJICHUU
npuposbl, B  (GOPMUPOBAaHWM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJISL PEIICHUS MPAKTHYSCKUX 3a1a9
1 JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHWUM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUS (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
JJIEKTPOHHBIE OpPOWTAIU aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM O0BEM,
BAJIEHTHOCTb, JJICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUS, XUMUYECKasd CBSA3b
(KoBaJIeHTHAsI, MOHHAS, METAJUIMYECKasi, BOJOPO/IHAS ), KpUCTAIUTMYECKas PeIIETKa,
TUNBl  XUMHUYECKUX  PEAKIUWA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JIMUCCOLMALINS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoaundeckuii 3akoH . M. MeHneneena,



3aKOH COXPAHEHUs MAaCChl BEIECTB, 3aKOH COXPAaHEHUs M MPEBpAILCHUs] SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMHH,
MUPOBO33PEHUYECKUE 3HAHUA, JIeKallle B OCHOBE MOHUMAHMS MPUYUHHOCTU H
CUCTEMHOCTU XUMUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMacHOM HCMOJIb30BaHUU BaXKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEpPHbIC MPU3HAKU TIOHSITHUM,
yCTaHABIIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHS MPHU
OMMCAaHUU HEOPTAaHMYECKUX BEILIECTB U UX MPEBPAIICHUMH;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIB30BATh XUMUUYECKYI) CHUMBOJIUKY JIJIs
cocTaBieHus (OpMyJ BEIIECTB U  ypaBHEHUNW  XMUMHUYECKHX  PEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTICIBHBIX
HEOPraHMYeCKUX BEHIEeCTB (YrapHbli ra3, YriaeKHCJbIA ra3, aMMUak, TaméHas
U3BECTh, HETalIEHast U3BECTh, MUThEBAS CO/IA, TUPUT U JIPYTHUEC);

c(hOopMUPOBAHHOCTh YMEHUM OINPEEATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX Pa3JIMYHOTO COCTaBa, BUJl XUMHUYECKOMH
CBs3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIUHECHUSX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOT'O BelecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO MX COCTaBy K OMNpeaeiIEéHHOMY Kiaccy/Tpymnme
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, O0BSI CHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTEMBbI
XuMH4eckux 3aemeHToB JI. M. MeHpaeneeBa, MCHOJB3ys IOHATHSA «S-, Pp-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTHUYECKUe YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHECHHI
1o nepuoaam u rpymnmnam llepuognyeckoit cucreMsl Xumuueckux 3imemMeHToB /. U.
Menpeneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETHUECKON CBSI3M MEXJYy HEOPraHUYeCKUMH
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCUPUIIMPOBATH XWMHUYECKHE PEAKIMH TIO0
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEArHpPYIONIUX BEIECTB, TEINIOBOMY
3 dexTy peakiuu, U3MEHEHHUIO CTENIEHEW OKHCICHHS AJIEMEHTOB, OOpaTHMMOCTH
peaKkInu, y4acTHIO KaTalu3aTopa);



c(hOpPMHPOBAHHOCTh YMCHUW COCTABJIATH YPABHEHUS PEAKIUN pPa3IMYHBIX
THUTIOB, TIOJTHBIC W COKPAIICHHBIE YPAaBHCHUSI PEaKIUii MOHHOTO OOMEHA, YIUThIBAs
YCIIOBHS, TIPU KOTOPBIX 3TH PEAKIIUU UAYT O KOHIIA;

c(hOpPMHPOBAHHOCTh yYMEHHH TPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, pAaCIlO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
3TUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pPEaKIUU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHE TIPOIECCHI,
JISKAIIUEe B OCHOBE NPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIH30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpY XMMUYECKUX PEAKIMIX, MACChl BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJII0O/IaTh MpaBUiIa MOJIb30BAHUS XUMHYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHMEM, a TaKKe IpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBHINOJHATh XUMUYECKUH
HKCIIEPUMEHT (Pa3OXKEHUE MEePOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
OTIpPEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlnd,
peakuu MOHHOTO OOMEHa, KAayeCTBEHHBIE peakIMu Ha cyibdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamiel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAITNIO, TOJNy4aeMyK0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIu, IHTepHEeT U ApyTHX);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWia  JKOJOTUYECKH
1IEeJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEJAX



COXpaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOLIEH MPUPOAHON Cpelbl, OCO3HABATH
OITACHOCTh BO3JICHCTBUS HA JKMBBIC OPTAHU3MBI OTIPEICIEHHBIX BEIICCTB, TOHMMAs
cvpicn mokasarenss IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPAIICHHS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYarOIIMUXCS ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370POBbS: YMCHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHUS BEIISCTB WU
XUMHYECKUX SBICHHM;

JUIA  CIIEMBIX W CcHabOBUIMMIMX OOYYarOMIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabnbie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsbl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4eCKOi XMMHHU
[Ipeamer opraHn4ecKoN XUMHH. TeoPHﬂ Buborexa [IOK
11 CTPOEHHMS OPTraHNUYECKUX COCUHEHUN A. 3 .
https://myschool.edu.ru/
M. bytiepoBa
Hroro mo pazueny 3
Paspen 2. Yriesoaopoabl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2 bubmrorexa ITOK
https://myschool.edu.ru/
HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, bubnuoreka [IOK
2.2 6 1 _
aJIKaJVCHbI, AJIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 https://myschool.edu.ru/
[IpupoHbIE UCTOYHUKH YTIIEBOJOPOIOB U bubnunoreka [JOK
24 3 1 .
UX TmepepadoTKa https://myschool.edu.ru/
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckie coeTuHeHust
bubmuoreka [JOK
3.1 Crnptat. Genon 3 https://myschool.edu.ru/
Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. bu6mmoreka [JOK
3.2 7 1 _
CrnoxHble 3¢upbl https://myschool.edu.ru/
bu6mmoreka [JOK
3.3 YIIeBOJIEL 3 . https://myschool.edu.ru/
Hroro no paszneny 13



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Paznen 4. A30Tc0nepmamne OpPraHu4e€CKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubmorexa [IOK
https://myschool.edu.ru/
Wroro mno pazueny 3
Paspnen S. BoicokOMOJIEKYISIPHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Eg{?ﬁ;ﬁiiﬁﬁg Idcu.ru /
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

11 KUIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ OporpaMMBb Beero KoﬁnTpo.m)Hme HpﬁaKTI/I‘{eCKI/Ie 06pazoBaTeIbHbIE
padoThbI padoThbI pecypesI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanydeckuii 3aKoH Bu6morexa LIOK
11 u [lepnoanueckas cucteMma XUMUYECKUX 3 .
https://myschool.edu.ru/
anemenToB J. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [IOK
1.2 4 :
BEIIECTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 XHMHYECKHE PeaKiuu 6 . 1 https://myschool.edu.ru/
bu6mmoreka [IOK
Hroro no pasnery 13 https://myschool.edu.ru/
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 Merazet 6 1 https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Hemeramer ; 1 1 https://myschool.edu.ru/
CBs3b HEOPraHUYECKUX U OPraHUYECKUX bubnuoreka [JOK
2.3 2 ,
BEILECTB https://myschool.edu.ru/
bubmuoreka [JOK
Hroro no pasneny 17 https://myschool.edu.ru/
Pa3pen 3. Xumus u ;Ku3HL
bu6mmoreka [JOK
3.1 KUMHS U KH3HE 4 https://myschool.edu.ru/
Wroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
N KosanuectBo yacos DJIeKTPOHHBbIE
u/n Tema ypoxka Beero | KOHTpOabHBIe | TIpakTHueckue uudpossie
paboThI padoThI oOpasoBaTe/bHbIE
pecypcsbl
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1 bubnuorexa [JOK
pa3BHUTHE U 3HAYCHUE https://myschool.edu.ru/
2 Teopus cTpoeHHst OpraHM4ecKUX coeqUHeHU A. M. 1 bubnuoreka [IOK
bytnepoBa, €€ OCHOBHBIE TIOJIOKEHHUS https://myschool.edu.ru/
[IpencraBnenue o KIaCCUPUKALNKA OPTaHUIECKUX
3 BepIH)eICTB Homenkiarypa (%)CHCTIéMaTI/E—IeCKaH) " 1 bubmorexa ITOK
: yP https://myschool.edu.ru/
TPUBHUAJIbHBIE HA3BaHUS OPraHUICCKUX BEIIECTB
. N bu6mmoreka [IOK
4 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN Ps 1 _
https://myschool.edu.ru/
. bu6mmoreka [IOK
5 MertaH 1 3TaH — MPOCTEHINNE TPEACTABUTEH ATKAHOB 1 _
https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 BH6J,IHOTeKa HOK
https://myschool.edu.ru/
7 DTWIEH U NPONWIEH — MPOCTEUIINE MPEACTABUTEIN 1 bubnuoreka [JOK
AJIKCHOB https://myschool.edu.ru/
8 [Ipaktuueckas paborta Ne 1. «Ilomyuenue stunena u 1 1 bubnunoreka [JOK
W3y4YEHUE €ro CBOMCTBY https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u metmnoyranuen-1,3. 1 bu6mmorexa LIOK
[TosiyueHre CHHTETUYECKOTO KaydyKa U pEe3UHbI https://myschool.edu.ru/
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTHYECKHU psil. AlETHIIEH —pn OCTEHIIINH 1 bubmiorexa HOK
e — aJ'Il:I)<I/II;OB p https://myschool.edu.ru/
11 BrraucneHust no ypaBHEHHUIO XUMHUYECKOI pEAKIIUHA 1 bubmiorexa HOK
P p https://myschool.edu.ru/
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bubmuoreka [JOK

12 ApeHbl: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh apeHOB https://myschool.edu.ru/
13 ['eneTnueckas cBsA3b yriIeBOAOPOJIOB, MPUHAJIEKAIIUX K bubnuorexa [JOK
pa3IMYHBIM KJIacCam https://myschool.edu.ru/
[IpupoHbIE MCTOYHUKH YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
14 Hfl’[p Hl:)IC He(TSHBIC ras}g He(l)I’l[pr/IfI 0 pTIE)I eﬂé bubnmorexa LIOK
YT ’ POLYK https://myschool.edu.ru/
nepepadoTKu
[TpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB: MPUPOIHBIN T'a3 U
15 ncl))np Hﬂme He(TsIHBIC 1".’:13}1,)1; He(i)J”l[BpI/Iﬁ 0 pTII))I eﬂé bubmmorexa LIOK
yr ’ POLYK https://myschool.edu.ru/
nepepadboTKu
16 KonTponbHas paboTa o pazaeny «YTIEBOI0PO b bubmorexa [TOK
p P pasaety Flopost https://myschool.edu.ru/
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJ M 3TAHOJL bubmuorexa [JOK
Boaopoanas cBsizb https://myschool.edu.ru/
18 MHoroaTOMHBIE CIUPTHI: ITUIICHTIIUKOJIb U TIULEPUH bubmiorexa HOK
PRI Hep https://myschool.edu.ru/
19 ®deHoJT: CTpOCHHUE MOJICKYITBI, (PU3UYECKUE U XUMUIECKIE bubnuoreka [IOK
CBOICTBA, IPUMEHEHUE https://myschool.edu.ru/
. bu6mmoreka [IOK
20 Anpaerunpl: GopMabACTH U alleTATbICTHI. ALIETOH https://myschool.edu.ru/
21 OnHOOCHOBHBIE TIPEICTIbHBIC KAPOOHOBBIE KHCIIOTHI: bubnuoreka [JOK
MYypaBbUHas U YKCYCHas https://myschool.edu.ru/
22 [IpakTuueckas padota Ne 2. «CBoiicTBa pacTBOpa bubnuoreka [JOK
YKCYCHOM KUCJIOTBD» https://myschool.edu.ru/
23 CreapuHOBast U OJIGMHOBAs KUCJIOTHI, KaK MPEACTABUTEIH bubnunoreka [JOK
BBICIITUX KaPOOHOBBIX KHCIIOT https://myschool.edu.ru/
o4 MpL1a Kak COJIM BBICHIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe bubnnoreka [JOK
IIEUCTBUE https://myschool.edu.ru/
o5 CrnoxHble 3(hupbl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. bubnuoreka [IOK
I'uaponu3 cinoxkHbIX 3pUpoB https://myschool.edu.ru/
26 XKupsl: ruaponan3, npuMeHeHne, OuoJoruuecKas poib bubnuoreka [IOK

KUPOB

https://myschool.edu.ru/
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27 VYrneBojpl: cocraB, kKnaccuduramnus. Baxneiine 1 bubnmoreka [JOK
MIPEJICTAaBUTENH: TITF0K03a, PPYKTO3a, caxaposa https://myschool.edu.ru/

28 Kpaxman u 1emiron03a Kak IprupoIHbIe TTOJTUMEPhI 1 BH6J_IHOTeKa HOK
https://myschool.edu.ru/

29 KonTponsHas padora no pazueny «Kucnopocoaepxaniue 1 bubnuorexa [JOK
OPraHU4eCKHUE COCTUHEHUSD) https://myschool.edu.ru/

30 AMWHBI: METHUJIAMUH U aHWJIAH 1 bubmorexa LIOK
https://myschool.edu.ru/

31 AMMHOKHUCIIOTHI Kak aM(pOTEPHBIE OPraHNYECKUE 1 bubnuorexa [JOK
COeAUHEHMS, UX OMoJIornyeckoe 3Hauenue. Ilentuapl https://myschool.edu.ru/

32 benku xak mpupoHBIE BEICOKOMOJICKYISIPHBIE COSAMHEHUS 1 BH6J_IHOTeKa HOK
https://myschool.edu.ru/

33 OCHOBHBIE IOHATHUS XUMHUH BBICOKOMOJIEKYJISIPHBIX 1 bubnuoreka [IOK
COEMHEHU M https://myschool.edu.ru/

34 OCHOBHBIE METOJIbI CUHTE3a BEICOKOMOJIEKYIISIPHBIX 1 bubmuorexa [JOK
coenuHenui. [ImacTMaccel, Kaydyku, BOJJOKHA https://myschool.edu.ru/

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KUIACC

N KosnyecTBo yacos DJIeKTPOHHbIE
°
u/n Tema ypoxka Beero | KOHTpOabHBIe | TIpakTHueckue uudposwie
padoThI padoThl o0pa3oBaTe/IbHbIE
pecypchl
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 bubnuorexa [JOK
KOH(UTypalusi aToMOB https://myschool.edu.ru/
Ilepnonnueckuii 3axkoH u Ilepuonnueckas cucreMa
p p bubmmoreka [IOK
2 xuMuaeckux anemeHnToB JI. 1. Menaeneena, ux cBs3b C 1 ]
. . https://myschool.edu.ru/
COBPEMEHHOU TeOpHel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX
AJIEMEHTOB ¥ UX COEAMHEHUH IO TPYITaM U TTePHOJIaM.
by p BuGnuorexa [IOK
3 3HaueHHe NEPUOINYECKOTO 3aKOHA U CUCTEMBI 1 .
https://myschool.edu.ru/
xumudecknx 3eMeHToB J[.M. MenneneeBa B pa3BuTun
HayK{
CtpoeHue BellecTBa. XUMHUUYECKasl CBA3b, €€ BUIILI;
P o ’ bubnuorexa [JOK
4 MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H. 1 _
https://myschool.edu.ru/
Bopoponnas cBsizb
BanentHocTh. DneKTpooTpUIATENbHOCTh. CTENEHb
pooOTp bu6mmoreka [JOK
5 okuclieHus. BelecTBa MOJIEKYJISIPHOTO | 1 _
https://myschool.edu.ru/
HEMOJIEKYJIIPHOTO CTPOCHUS
[Tonsatue o aucHepcHbIX cuctemax. VicTHHHBIE 1
6 KOJIJIOMTHBIS aCTIl)SO bl. MaccoBasi 107151 BEIIECTBA B 1 Eubmrorexa HOK
p ppL https://myschool.edu.ru/
pacTBope
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX
¢ N M p bubnuoreka [JOK
7 coeIMHCHUH. ['eHeTnYecKas CBs3b HEOPraHMIECKUX 1 _
https://myschool.edu.ru/
BEIIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukarus XuMHUIECKUX peakluii B HEOPraHUYECKOM
3 Y OPraHUYECKOW XMMUU. 3aKOH COXPAaHEHUS MacChl 1 bubnuoreka [JOK
BEILIECTB; 3aKOH COXPAaHEHUs U IIPEBPALICHUSA SHEPIUU IIPU https://myschool.edu.ru/
XUMHUYECKUX PEAKIUAX
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9 Ckopoctb peakiuu. OOpaTuMbie peakiiuu. XUMHUECKOE bubnmoreka [JOK
paBHOBECHE https://myschool.edu.ru/
10 [TpakTudeckas padorta Ne 1. «BiustHre pa3TuvIHBIX bubmmoreka [{OK
(hakTOPOB Ha CKOPOCTh XUMUYECCKOU PEAKITHID) https://myschool.edu.ru/
DnekTponuTrdeckas auccounanus. [lonstue o
11 BoJIopoHOM noka3zarese (PH) pactBopa. Peakiun bubnuorexa [JOK
HMOHHOTO oOMeHa. ['uaposn3 opraHn4eckux u https://myschool.edu.ru/
HEOPraHMYECKHX BEIECTB
12 OKHCIIUTENEHO-BOCCTAHOBUTENbHBIC peakinu. [lonsTrue 06 bubmmoreka [IOK
AJIEKTPOJIN3€E PACIJIABOB U PACTBOPOB COJIEH https://myschool.edu.ru/
13 KontponbHas padoTa no pazneny «Teoperndeckue bubmuotexa [JOK
OCHOBBI XUMHH) https://myschool.edu.ru/
Mertaiel, ux noJyioxkenue B [lepuoauyeckoii cucreme
14 xuMmudecknx 3nemenToB . . Menneneesa u bu6moreka [IOK
0COOEHHOCTH CTpOEHHUs aToMOB. O0IHe pU3nIECKrue https://myschool.edu.ru/
CBOMCTBA METAJIJIOB
15 CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psii HAITPSAKECHUI bubnuoreka [IOK
METaJJIOB https://myschool.edu.ru/
16 XHUMHUYECKUE CBONCTBA BAXKHEHUIIIUX METAIIOB (HATPHH, bubnuoreka [IOK
KaJIUH, KJIBIIMA, MATHUN, aJTFOMUHUAN) U UX COSTUHEHUHN https://myschool.edu.ru/
N N bubnuoreka [JOK
17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAUHEHUI _
https://myschool.edu.ru/
N N bubmuoreka [JOK
18 XuMHYECKHEe CBOMCTBA IIUHKA, JKEJIe3a U X COCAUHCHUN _
https://myschool.edu.ru/
19 [IpakTnueckas pabota Ne 2. "Pemenue bubnuoreka [JOK
SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «MeTaib" https://myschool.edu.ru/
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme
bubnuoreka [JOK
20 XUMH4YECKUX 351eMeHTOB /1. 1. MenaeneeBa u ]
https://myschool.edu.ru/
0COOCHHOCTH CTPOEHHS aTOMOB
®u3nuecKre CBOMCTBA HEMETAIIOB. AJIIOTPOTIHS
bu6mmoreka [JOK
21 HEMEeTaJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u

yriaepoja)

https://myschool.edu.ru/
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bubmuoreka [JOK

22 X K i i 1
MMHYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U UX COCTMHEHUN https://myschool.edu.ru/
. N bubnuorexa [JOK
23 XuMHYECKHE CBOWCTBA a30Ta, (pocopa U UX COETUHEHUN 1 https://myschool.edu.ru/
24 XHUMHUYECKUE CBOMCTBA yriepoaa, KpEMHUS U UX 1 bubnuorexa [JOK
COEJIMHECHUI https://myschool.edu.ru/
. . bubnuoreka [JOK
25 [IpuMeHeHre BaKHEHIIIMX HEMETAUIOB U MX COCTUHCHHIA 1 _
https://myschool.edu.ru/
O06o00meHre 1 cHcTeMaTH3aIlusl 3HAaHUH 110 TeMe
bubmmoreka [IOK
26 «Hewmeramnery. Beraucinenus mo ypaBHEHUSIM XUMHUYECKUX 1 .
N .. https://myschool.edu.ru/
peaKIui ¥ TePMOXUMHUYECCKHIE PACUETHI
27 [IpakTueckas padota Ne 3. «Pemenue 1 bubnuoreka [IOK
SKCIEPUMEHTANBHBIX 3a7a4 110 TeMe "HemeTamsl'"» https://myschool.edu.ru/
KonTponsHas paborta no temam «MeTtamib» u bubnuoreka [IOK
28 1 _
«Hemertaib»y https://myschool.edu.ru/
29 Heoprannueckue u opraHu4eCKue KUCIOTHI. 1 bubnuoreka [IOK
Heoprannueckue u opraHu4eckre OCHOBAHMUS https://myschool.edu.ru/
AMdoTepHbIe HEOPTraHUYECKUE U OPTraHUIECKUE
potep P P bu6mmoreka [IOK
30 coeMHEHUS. [ 'eHeTHUecKasl CBsI3b HEOPraHUIECKUX U 1 ]
https://myschool.edu.ru/
OPraHUYECKUX BEIIECTB
Ponbe xumuu B obecrieueHuN SKOJIOTHIECKOM,
31 SHEPTeTUYECKOU U MUIIEBON OE30TIaCHOCTH, PA3BUTHH 1 Eubmrorexa HOK
’ https://myschool.edu.ru/
MEIUIIHHBI
32 [IpencraBienust 00 OOMKUX HAYYHBIX TPUHIIUIIAX 1 bubnuoreka [JOK
MIPOMBIIIJIEHHOTO MOJIy4YEHHUs BaXKHEHIINX BEILIECTB https://myschool.edu.ru/
33 YenoBek B MHpE BEIISCTB U MaTCPHAJIOB 1 Eubmorexa LIOK
pe Belll p https://myschool.edu.ru/
bubmuoreka [JOK
34 X 1
VMU | 310POBLE HeioBeia https://myschool.edu.ru/
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYUEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB N.I'., Cnankos C.A., AKiuoHepHoe
obmectBo «M3natenscTBO «IIpocBenieHne»

» Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpoznos A.A.,
Jlynun B.B.; non penakiueit Jlynuna B.B., O01iecTBo ¢ orpaHM4eHHOM
OoTBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o01iecTBo «M3m1aTenbeTBo
«IIpocBenieHue»

* Xumus, 10-11 xknacesl/ XKypun A.A., AKIIMOHEpHOE 0OIIECTBO
«M3parenscTBO «lIpocBemienue»

* Xumus, 11 knacc/ I'abpuensa O.C., OOmEecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO
«IIpocenieHue»

* Xumus, 11 knacce/ I'abpuensta O.C., Octpoymon WN.I'., Cnaakos C.A.,
AximonepHoe obmectBo «M3maarensctBo «lIpocBemnienne»

* Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlynun
B.B.; nox penaxnueii Jlyauna B.B., OGmiecTBo ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimoHnepHoe o01iecTBo «M3matenbeTBo
«ITpocsetienue»

» Xumus, 11 xnace/ Kysunenosa H.E., JIéskun A.H., [llatanos M.A.,
AxrmonepHoe obmectBo «M3matenbcTBo «lIpocBemnienne»

» Xumus, 11 knacc/ MunuenkoB E.E., XKXypun A.A., OpxexoBckuii [1.A.,
O6m1ecTBO ¢ orpaHnueHHON 0TBeTCTBeHHOCThIO « O] MHEMO3UNHA»

» Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkunonepHoe 00111eCTBO
«M3parenscTBO «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJISA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudeckoe mocodre — 6a30BbIi
ypoBeHbY» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3a/1a49ax,
ynpaxknenusx. 11 kmace» — M.: Ipoda, 2023 rox.

3. O.C.TI'abpuensH, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc:
KoHTponbsHbie 1 mpoBepoUyHbIe paboTHl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.Benenckas «Xumus 11 xacc:
Hacronpnas kaura qis yaurens». Hacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.T'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronpnas kaura quis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I".OcTtpoyMoBa «3agauu 1o XUMHUHU U
cnocoOsI ux pemeHus» - M.: «lIlpoday, 2021rog.

7. B.I'. IlenucoBa «Xumus 11 kinacc noypodHsbl€ MJIaHbl 110 YU€OHUKY



O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpan» Yuurtens 2018roza.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 ximacce, -
M.: Dk3ameHn, 2019r.

9. 9. O.C.I'abpuensn, N.I'.octpoyMOB «XUMHUYECKHI 3KCIEPUMEHT B ILIKOJIE
11 xmacey; - M.: poda. — 2019 rog.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

http://www.chemnet.ru T"'azeta «Xumus» u caiit i yuurens «5 uay Ha ypok
XUMHEID

http://him.1september.ru Enunas komnekuus L{OP: [IpeamerHas KoyeKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4YHBIC
skcriepuMenThl: Xxumus. Komnekuus Poccuiickoro o61ieo0pa3zoBaTebHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Beepoccuiickas onmumimaa mKkoJIbHUKOB 10 XUMHH
http://chem.rusolymp.ru Oprannyeckast XUMUS: JCKTPOHHBIA YUeOHUK IS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: dJICKTPOHHBIN YICOHHK
http://www hemi.nsu.ru OTKpBITBIH KOUTEIK: XUMHUS
http://www.chemistry.ru JluctannroHHast OJIMMITHAIA TI0 XUMHUH:
TEJICKOMMYHHKAIIMOHHBIN 00pa30BaTeIbHBIN MPOCKT

MognucaHo undposoi nognucsto: MYHUUUMANBHOE
ABTOHOMHOE OBLEOBPA30BATE/IbHOE
YYPEXOEHWE "CPEAHAA OBLLIEOBPA3OBATE/IbHASA
LLUIKONMA Ne 28" I'. CbIKTbIBKAPA
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