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HOACHUTEJIbBHASA 3AIIUCKA

PabGouass mporpamMma 1o XWMMHU Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe ®DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHHMI K pe3ynabTaTaM OCBOCHHS
benepanbHOil 00pa3oBaTENbHOM MporpaMMbl cpenHero ob6mero ob6pazoBanus(DOIL
COO), npeacrasieHHbIx B DenepaibHOM TOCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAapTE
COO, c¢ yuérom KoHuenuuu mnpenogaBaHus ydeOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTenbHbIX opranu3zanusx Poccuiickoit ®enepanuu, peaqn3yrolIMX OCHOBHBIE
oOpa3zoBaTelibHbIE MPOTrpaMMbI, U OCHOBHBIX TMOJIOKEHUN «CTparerun pa3BUTHS
BocniuTanusi B Poccuiickoit Penepanun Ha nepuon o 2025 roma» (PacmopsiokeHue
[TpaButenbctBa PD o1 29.05. 2015 Ne 996 - p.).

XUMHUS Ha ypOBHE YIiIyOJEHHOTO M3YYEHHs] 3aHUMAaEeT Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOT0o 0Opa3oBanusa yuamuxcs 10—11 kmaccoB. M3ydenue mpeamera,
peaiuzyeMoe B YCIOBHSX UG hepeHIIMPOBAaHHOTO, MPOPUIHHOTO 00y4YeHHs], TPU3BAHO
oOecreunTh 00LIE00Pa30BATENbHYI0O M OOLIEKYJIbTYPHYIO IMOATOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO JIJIsl afanTalli UX K OBICTPO MEHSIOUIUMCS YCIIOBUSM >KU3HH B
COIIMyME, a TaKXe NJisl MPOJODKEHUST OOy4YeHHUs B OpraHu3alusiax MpoQecCHOHATBLHOTO
o0pa3oBaHusl, B KOTOPHIX XHUMHUS SIBJISIETCS] OJJTHOM U3 MPUOPUTETHBIX JUCIUILINH.

B mporpamMme mo XMMuM Ha3HA4Y€HHE MpeaMeTa «XUMHUs» TMOIydaeT MOAPOOHYIO
HMHTEPIPETAIMIO B COOTBETCTBUU C OCHOBOIoararomumMu nonoxenuasmu @I'OC COO o
B3aMMOOOYCJIOBIIEHHOCTH LEJEH, COAepKaHuUs, PE3yIbTaTOB 00y4eHUsI U TpeOOBAHUM K
YPOBHIO TOJATOTOBKHM BBIMTYCKHUKOB. CBUIETEIBCTBOM TOMY SIBJISIIOTCS CIIEIYIOLIUE
BBITIOJIHSIEMBIE TIPOTPAMMOi IO XUMUH (PYHKIIUU:

e uH(OpPMAIIMOHHO-METOIMYECKasl,  pealu3amnus  KOTOpoil  oOecrieunBaeT
MOJIydeHUE MPECTABICHUS O LEJIAX, COACPKaHUM, OOIIEH CTpaTeruu 00y4YeHus,
BOCIIUTAHMS U Pa3BUTUA OOYYAIOIIMXCS CPEJCTBAMHU MpEIMEeTa, U3ydyaeMoro B
paMKax KOHKPETHOTO MPOuIIs;

® OpraHu3allMOHHO-TUIAHUpPYIOIIas, KOTOpas MpeaycMaTpUBAeT OMNpEACIICHUE:
MPUHIIUIIOB CTPYKTYPUPOBAHMS M TOCIEIOBATEILHOCTH H3Y4YEHUS Y4eOHOTO
Marepuaia, KOJUYECTBEHHbIX U KAUECTBEHHBIX €r0 XapaKTePUCTHK; MOJIX0/I0B K
GOpMHUPOBAHUIO  COJEPKATEIBHOM  OCHOBBI  KOHTPOJISI M OIICHKHU
00pa3oBaTENbHBIX JOCTHKEHUH 00yUYaIONMXcs B paMKaxX UTOTOBOM aTTeCTAllUU B
dbopmMe eTMHOTO TOCYIapCTBEHHOTO dK3aMeHa M0 XUMHUH.

[Tporpamma f1st yriryOJIEHHOTO U3YYECHUS XUMUU:

® YCTaHaBJIMBAET WHBAPMAHTHOE MPEIMETHOE COJEp)KaHHUe, 005S3aTeIbHOE s
W3YYCHHsI B paMKax OTIEIbHBIX Mpoduiielt, mpenycMaTpuBaeT pacipeiesieHue u
CTPYKTypUpPOBAaHHE €ro IO  KjaccaM, OCHOBHBIM  COJEp)KaTeIbHBIM
JUHUAM/pa3zienam Kypca;

e aéT TMpPUMEPHOE paclpeeicHue Y4eOHOTrO BPEMEHH, PEKOMEHAYEeMOTro s
U3Y4YEHUS OTACIIbHBIX TEM;



e [IpejJiaraeT NpUMEpPHYIO MOCIeA0BATENbHOCTh U3YUEeHUS Y4EOHOr0 MaTepuaa ¢
y4€TOM JIOTUKH TOCTPOCHUS Kypca, BHYTPH TPEIMETHBIX W MEKIPEIMETHBIX
CBsI3¢H;

e JaéT METOJMYECKYI0 MHTEPHpPETAlUIo LeJeld M 3aJad M3y4deHHUs IpeaMeTa Ha
yrayOJaEHHOM YPOBHE € YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHETO
oOmiero o0Opa3oBaHuUsA, COAEPKATEIBbHON XapaKTEPUCTHKU IUIAHUPYEMBIX
pEe3yNbTaTOB OCBOCHHUS OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMbl CPEIHETO
o011iero 00pa3oBaHust (TUYHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX ), a TAKXKE C
y4€TOM OCHOBHBIX BUJOB yUeOHO-TI03HABATENbHBIX ACHCTBUI 00y4aromerocs mno
OCBOEHHUIO COJIEpKaHUs IIPEeIMETA.

[Io BceM Ha3BaHHBIM TMO3UIUSAM B TMporpaMMe IO XUMHUHU MPEeayCMOTpeHa
MIPEEMCTBEHHOCTh C O0yUY€HHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro oopa3oBaHusd. 3a
npeesaMi yCTaHOBJICHHOW MPOrpaMMON IO XUMHUU 00s3aTelnbHOM (MHBApUAHTHOMN)
COCTaBIIAIOIIEH coOJepKaHus Yy4eOHOro mpeaMmera «XUMHUsS» OCTA€Tcsi BO3MOKHOCTh
BbIOOpa €ro BapUAaTUBHOM COCTaBIAIONICH, KOTOpas JOJDKHA OMpENeNiaThcsl B
COOTBETCTBUU C HAPaBJIICHUEM KOHKPETHOTO Mpouis 00yueHus.

B cootBercTBUM ¢ koHUenTyanbHbIMUA TonokeHuaMu OI'OC COO o Ha3HaueHHU
npeIMeToB 0a30BOr0 M YINIYOJIEHHOTO ypoBHEH B cucteMe auddepeHIIMpOBaHHOTO
o0y4eHHUs Ha ypOBHE CpeAHEro oOuero oopa3oBaHMs XHUMHS Ha YPOBHE YIIyOJIEHHOTO
U3YYCHHsI HAIpaBJICH Ha peaju3alldio MPEeMCTBEHHOCTH C TOCIEAYIOUUM 3TaroM
MOJIYYEHUS XMMHUYECKOro 00pa30BaHus B paMKaxX M3Y4YE€HMsI CIIEUATbHBIX €CTECTBEHHO-
HAyYHBIX W XMMHUYECKUX JHUCUUILUIMH B By3aX U OpraHU3alUsiX CpPETHETO
npodeccuoHanbHOTO oOpa3zoBaHusi. B 3Toil CBsA3uM u3ydeHHe mpeaMmeTa «XUMHUS»
OpPUEHTHPOBAHO IPEHMYIIECTBEHHO Ha pacIIMpeHHe M YriayOJieHue TEeOpeTHYecKoill u
NPAKTUYECKOW TMMOATOTOBKM OOYy4YaloIIMXCs, BBIOpaBIIMX ONpeaeiEHHbIA TpodUih
oOy4yeHHsl, B TOM 4YHCIIE C TEpPCHEKTHUBOW MOCIEAYIOIIEro IMOJYYCHUS] XMUMUYECKOTO
o0pa3zoBaHus B OpraHu3anusx npodeccuoHaibHOro oopasoanus. Hapsay ¢ 3TuMm, B cBeTe
tpeboBanuit PI'OC COO k mnnaHUpyeMbIM pe3ylibTaTaM OCBOEHUs (QenepanbHOn
00pa3oBaTeILHON MPOTPaMMbl CpPEIHET0 O0OIIero oOpa3oBaHUs H3YyUYCHHUE IpeaMeTa
«XuMHS» OPUEHTUPOBAHO TAaKXKE Ha pEIIeHWEe 3a7a4 BOCHUTAHUS M COIMAIBLHOTO
pa3BuTHs oOyyaromuxcsi, Ha (GOPMUPOBAHUE y HUX OOLIEMHTEIUIEKTYalIbHBIX YMEHMIH,
YMEHUU pallMoOHAIU3aIMK y4eOHOTO Tpyaa M OOOOIIEHHBIX CIOCOOOB JIEATEIIBHOCTH,
UMEIOIINX MEKANCIUTUTHHAPHBIN, HAIPEIMETHBIN XapakTep.

CocTaBisifomMMH  TIpeIMeTa «XUMHS» Ha YpPOBHE YIIIYONEHHOTO W3Y4YEHUS
ABIIAIOTCS yriayOnéHHble Kypcehl — «Oprannueckast xumusi» 1 «OO011as 1 HeopraHudeckas
xumus». l[lpu ompeneneHuU TMOAXONOB K OTOOPY M CTPYKTYpHOH OpraHU3aluu
COJIEpKaHMsI THX KYpPCOB B ITPOrpaMMe M0 XMMHU 32 OCHOBY IPUHSATHI ToJioxkeHuss ®I'OC
COO o paznuuusix 6a30BOTO U YrIayONIEHHOTO YpOBHEH U3yUeHHS MTpeIMeTa.

OcHOBY cojiepxkanus KypcoB «Opranudeckasi xuMusi» u «O0111as 1 HeopraHudeckas
XUMUS» COCTABISET COBOKYIMHOCTHh NMPEAMETHBIX 3HAHUW W YMEHHM, OTHOCSIIUXCS K
0a30BOMY YpOBHIO M3YYEHHMs MpeaMeTa. DTa cUCTeMa 3HaHWUW MOJydyaeT omnpeleiéHHOe
TEOPETHUYECKOE JIOTIOTHEHHE, MTO3BOJISAIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINIA



00BEM (hakTosIOornyeckoro matepuaia. Tak, Ha yriayOI€HHOM ypOBHE U3yU€HUS MpeaMeTa
o0ecrieueHa BO3MOXKHOCTb 3HAUMTEIBHOI'O YBEIMUYEHUS 00bEMa 3HAHMM O XMMHUYECKHX
AJIIEMEHTAaX M CBOWCTBAX HUX COEAMHEHMM HAa OCHOBE pACUIMPEHHUS U YriyOJeHUs
IPEICTAaBICHUN O CTPOCHUM BEIIECTBA, XUMHUYECKOW CBSA3M M 3aKOHOMEPHOCTSX
NPOTEKAaHUs PEaKIHi, pacCMaTpUBAEMBIX C TOYKM 3PEHUS XUMUYECKOM KHHETUKH U
TEpMOJUHAMUKH. M3ydyeHne mnepuoaudeckoro 3akoHa M llepuogmdeckoil CUCTEMBI
XUMHUYECKUX JJEMEHTOB Oa3MpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHMYECKHX
IPEJCTABIECHUSAX O CTPOCHUU aToMa. XUMHUYECKasi CBsI3b OOBSCHAETCS C TOUYKU 3PEHUS
HHEPreTUUECKUX U3MEHEHUN MpHU €€ 00pa30BaHUM U pa3pyILIEHUH, a TAKXKE C TOUKH 3pEHUs
MeXaHU3MOB €€ oOpa3oBaHus. M3ydeHne TUIIOB peakuuil JOMoHsAeTCs (POPMUPOBAHUEM
IPEICTAaBICHUN 00 D3JIEKTPOXMMHUYECKMX IpoLEeccax MU D3JIEKTPOJIM3E€ pacilaBOB U
pacTBOpOB BewlecTB. B Kypce OpraHmyeckoil XMMUU IPU PACCMOTPEHMM PEAKLIMOHHON
CIIOCOOHOCTU COEAMHEHMM Yyienserca ocoboe BHHMaHUE BOIpPOcaM 00 3JIEKTPOHHBIX
3 dekTax, 0 B3aMMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakLuil.

Oco0oe 3HaueHue UMeeT TO, YTO HA COJAEpP)KaHHWE KYpPCOB XUMHH YIIIYOJIEHHOTO
YPOBHSI M3y4YeHMs JUIsl KJIACCOB OIpeNel€HHOro mnpoduis (TaaBHBIM 00pa3oM Ha HUX
CTPYKTYPY U XapakTep JONOJHEHUH K 00IIel cucTeMe NpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT
BIIMSIHUE CMEKHBIE NpeaMmeTsl. Tak, Halpumep, B COAEPKaHMM IIpeAMeETa JJis KIACcCOB
XUMHUKO-(PU3nYecKkoro npo¢uis Oonblioe 3HaUeHHEe OyIyT MMETh 3JIEMEHTHI y4eOHOIo
MmaTepuaiia 1no oomeit xumuu. [Ipu n3ydeHuu npeaMera B JaHHOM CiIydae akIeHT Oyzaer
clellaH Ha OOIIHOCTh METOJIOB MO3HaHMs, OOIMIHOCTh 3aKOHOB M TEOPHl B XMMUU U B
¢u3uKe: aTOMHO-MOJIEKYJIIpHast Teopusl (MOJEKYJsipHas TeopHs B (DU3HKE), 3aKOHBI
COXpaHEHMsI MacChl U SHEPTUH, 3aKOHBI TEPMOJAMHAMUKH, 3JIEKTPOJIN3a, PEACTABICHUS O
CTPOCHMHU BELIECTB U APYIoe€.

B To xe Bpems B coJep:KaHUM IpeaMeTra JJid KJIACCOB XHMHKO-OHMOJIOIHYECKOIro
npodunst OoNpIIUK yaenbHBIA BeC OyleT MMETh OpraHuYeckas xuMus. B stom ciyuae
MPEIOCTABIISIETCSI BOBMOXKHOCTD JUIsl 00Jiee 0OCTOATENLHOTO PAaCCMOTPEHUS XUMHUECKON
OpraHu3alliy KJIETKH KaK OHOJIOTMYECKOHW CHCTEMBI, B COCTaB KOTOPOH BXOIAT, K
npuMepy, TaKhue CTPYKTYpHble KOMIIOHEHTbI, Kak JUOUAbI, O€NKH, YTJIEBOAbI,
HYKJIEMHOBBIE KHCJIOTBI M Jjpyrue. llpu 3ToM 3HaHUMS O cocTaBe U CBOMCTBax
IIPEACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIY)KAaT OCHOBOM IS
U3YyUYEHUS CYIIHOCTH MPOLECCOB (POTOCHHTE3A, IbIXaHHSI, TUIIEBAPCHHUS.

B nutane popMupoBaHusi OCHOB HAYyYHOTO MUPOBO33PEHMS], OCBOCHHUS OOLIEHAYYHBIX
METOJIOB IO3HAHUS U OIbITA MPAKTHYECKOIO0 NMPUMEHEHUS HAy4YHBIX 3HAHWM HU3y4EHHE
npeaMera «XuMus» Ha YriayOJEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C
y4eOHBIMH TpEAMETaMH, BXOASIIMMU B COCTaB MpeaMEeTHBIX obiacteil «EcTtecTBeHHO-
Hay4HbIE TPeAMEThI», «MaTemaTtuka u nHpopMaTuka» u «Pycckuii S3bIK U IUTEpATypay.

[Tpu n3ydyenun ydeOHOro npeamera « XUMHs Ha YIIIyOJIEHHOM YpOBHE TakkKe, KaK
Ha YpOBHE OCHOBHOTO M CpeIHEro obmiero oopazoBanus (Ha 6a30BOM ypoBHE), 3ajaueit
NEPBOCTENEHHOMN 3HAUUMOCTH ABJIAeTCA (POPMHUPOBAHUE OCHOB HAYKU XUMHUHU KaK 00J1acTH
COBPEMEHHOI'O E€CTECTBO3HAHUS, NMPAKTUYECKON NEATEIbHOCTH YEJOBEKa U OJHOTO M3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. PemieHue 5Toi 3agaun Ha YriIyOJIEHHOM YpOBHE
W3YYEHHMsI IPEAMETA MPEAIOoIaraeT peal3aluio TaKuX LeeH, Kak:



e (QopMuUpOBaHWE TIPEACTABICHHW: O MaTCpUAIBHOM  CIWHCTBE  MHpa,
3aKOHOMEPHOCTSIX M IO3HABAa€MOCTH SIBICHHH MPHUPOIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HAyK M €€ BEAYIICH PO B OOCCIICUCHUH YCTOMYNBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOIEM IKOIOTUIECKON, YHEPTeTUIECKON
U TUIICBOH O€30MacCHOCTH, B PAa3BUTHH MEIUIUHBI, CO3JaHUHA HOBBIX
MaTEepUaliOB, HOBBIX HCTOYHHKOB HSHEPrHH, B O00ECNEUYEHHWH PAIMOHAIHHOTO
PUPOJIOTIONIE30BaHuUs, B (DOPMUPOBAHMH MHPOBO33PEHUSI U OOIICH KYJIBTYPHI
YeloBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CPEIE;

® OCBOCHHC CHCTEMBI 3HAHWH, JIGKAIIUX B OCHOBE XHMHYECKOH COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHON KapTUHBI MUpa: QYHIAMEHTAIbHBIX MMOHITUN, 3aKOHOB H
TEOPHUI XUMHUH, COBPEMEHHBIX MPEACTABICHUI O CTPOCHUH BEIIECTBA HA Pa3HBIX
YPOBHSX — AaTOMHOM, HMOHHO-MOJICKYJISIPHOM, HAIMOJEKYISIPHOM, O
TEPMOJUHAMUYCCKUX W  KHHETUYCCKUX  3aKOHOMEPHOCTSX  IPOTEKAHUS
XUMHUYCCKUX PEaKIUi, 0 XMMHUECKOM PaBHOBECHH, PACTBOPAX U JIUCIEPCHBIX
cucrteMax, 00 oOIIMX HAYYHBIX MPHHIIAIIAX XHMHUYECKOTO MPOU3BOICTBA;

e (opMupoBaHUE y 00YyJaIOMUXCS OCO3HAHHOTO MOHUMAaHHS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHUMUYECKUX 3HAHUU NJIs1 OOBSICHEHUS KIIIOYEBBIX HUIEH M MpoOieM
COBPEMECHHOHN XUMUH, TSI OOBSICHEHHSI U TIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIITHX
€CTeCTBEHHO-HAYYHYIO MIPHUPOJTY; TPAaMOTHOTO pPEIIeHHUs Mpo0IeM, CBA3aHHBIX C
XMMUEH, MPOTHO3MPOBAHUS, aHAIN3a M OICHKH C IO3MIUH 3KOJIOTHYECKOM
0€30MacHOCTH TIOCIEACTBUI OBITOBOM W TPOWU3BOJICTBEHHON ACSITEIHHOCTH
YeJIOBeKa, CBS3aHHOM C XHMHYECKUM IPOHM3BOJICTBOM, HCIIOIB30BAHHEM U
nepepaboTKOM BEIIECTB;

e yriIyOJieHHE TPEACTaBICHUI O HAYYHBIX METO/IaX TO3HAHUS, HEOOXOJUMBIX JIJIS
NpUOOpPETeHNsT YMEHHI OPHEHTHUPOBATHCS B MHPE BEIIECTB U OOBICHEHUS
XAMHYECKHX SIBJICHHUHM, WMMEIOIIMX MECTO B TMPHUPOJE, B MPAKTUUYECKON
JeSITETFHOCTHU M TTOBCETHEBHOM KU3HHU.

B miane peanm3anuy mepBOOYEPETHBIX BOCIUTATECIBHBIX M Pa3BUBAIOMIMX ()YHKIIHIA
LEJIOCTHOM CUCTEMBI CpeIHEro 00111ero 00pa30BaHus IPU U3YUEHUH NMpeaMeTa « XUMUs»
Ha yTIIyOJIEHHOM YPOBHE 0COOYIO aKTYaIbHOCTh TPUOOPETAIOT TaKKUE ST U 3a7a4H, KaK:

e BochuTaHuE YOKIEHHOCTU B TIO3HABAEMOCTH SIBJICHUH MPUPOJIBI, YBAKEHUS K
MPOIIECCY TBOPUECTBA B 00JIACTU TEOPETHUECKHUX M MPHUKJIAJHBIX UCCIIEIOBAHUMN
B XUMHH, (OPMHUPOBAHHE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHUS HAyKH,

® DPa3BUTHE MOTUBAIMH K OOYYCHHIO U MMO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJTO
¥ CaMOBOCIIMTAHHUIO HA OCHOBE YCBOCHHSI OOIIEUETIOBEYECKUX [IEHHOCTEH;

® Dpa3BUTHE TMO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYalbHBIX W TBOPYECKHUX
crocoOHocTel o0yuaromuxcs, GOPMUPOBAHUE Y HIX CO3HATEILHOTO OTHOIICHUS
K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIEIIHOM
npodeCCHOHAIBHOM ¥ OOIIECTBEHHOW  JEATENbHOCTH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIOTPEOHOCTH B 3JI0POBOM 00pa3e KHU3HH;



e (opmupoBaHHE YMEHHI 1 HABBIKOB Pa3yMHOT'0 IPUPOJIONIOIB30BaHUS, PA3BUTHE
DKOJIOTMUECKOM KYJIbTYpbl, HNPUOOPETEHHE OIbITAa OOIIECTBEHHO-I0JIE3HOU
AKOJIOTUYECKOU JIEATEIbHOCTH.

PaGouas nmporpamma pa3zpaboTaHa ¢ yueToM padoueii mporpaMmMbl BOCIUTAHUSA
rAQy YAO «Yykorckmidi OKpy:xHOil mnpopuiabHbIA Junei». Ilporpamma
IpelHa3HaueHa s I[UIAHUPOBAHMS W OpraHM3ald CUCTEMHON BOCHUTATENIbHON
NESTENBHOCTH C IENbI0 JIOCTIKEHUS OOYyYaroIIMMHCS JIMYHOCTHBIX PE3yJIbTaTOB
oOpa3zoBanusi, onpezeneHHbix PI'OC; peannsyercs B €IUHCTBE YPOUHOH M BHEYPOUHOU
nestenbHOCTU. [IpemycmarpuBaer mnpuoOIIeHHE OO0ydYalOIIMXCs K  POCCHMCKUM
TPAAULMOHHBIM JTYXOBHBIM II€HHOCTSIM, BKJIIOYasl KYJbTYpHbIE LIEHHOCTU CBOEH
ATHUYECKOW TIpyNIbl, MpaBWiIaM M HOpPMaM IIOBEJIECHHUS B POCCUHCKOM OOIIECTBE.
Pe3ynbpTaThl JOCTHMXKEHUS 1ENH, PEHICHHs 3a7ad BOCHUTAHUS AaHbl B (OpME IIEJIEBBIX
OpUEHTUPOB (HANpaBIICHUI), TPEACTABICHHBIX B BHUJE OO0OOIIEHHOTO MOpTpeTa
BBIIIYCKHMKA Ha YPOBHE OCHOBHOI'O OOLIEr0 OOpa3oBaHUS M OTPaKE€HbI B JTMUYHOCTHBIX
pe3ylibTarax J1IaHHOM paboueit mporpaMMBl.

[ToOyxneHre oOydarmUXcsi COONI0AaTh HOPMBI TTOBEJICHUS, MTpaBuiIa OOIIEHUS CO
CBEPCTHHKAMU U T[IeJlaroraMu, COOTBETCTBYIOIIME YKIIaay oO0Iieo0pa3oBaTeIbHON
OpraHHu3aluy, YCTAaHOBJIEHUE U MOJAECPKKY J0OpOoKeIaTeIbHOM aTMOC(EPD; IPUMEHEHUE
MHTEPAKTUBHBIX (OpM y4eOHON pabOThl — MHTEIUIEKTYaJlbHbBIX, CTUMYIHUPYIOIINX
MO3HABATEIbHYI0 MOTHBAIMIO, UTPOBBIX METOJIUK, TUCKYCCUH, AAIOIIUX BO3MOXXHOCTH
PUOOPECTHU OMBIT BEICHHSI KOHCTPYKTUBHOTO IMAJIOTa; TPYIIOBON pabOThI, KOTOpAasi yuuT
CTPOUTH OTHOILEHUS U JIEHCTBOBAaTh B KOMaH/JI€, CIIOCOOCTBYET Pa3BUTHUIO KPUTUUYECKOTO
MBIILICHHUS.

MakcruManbHOE HCIOJIb30BAHME BOCHUTATENBHBIX BO3MOXKHOCTEH COJEpKaHUs
y4eOHBIX MPEAMETOB 711 (POPMUPOBAHUS Y OOYUAIOIIUXCS POCCUUCKHUX TPaJAUIIMOHHBIX
JyXOBHO-HPaBCTBEHHBIX U COLMOKYJBTYPHBIX LIEHHOCTEH, POCCUHCKOIO HCTOPUYECKOTO
CO3HAHUS HA OCHOBE MCTOPUYECKOTO NPOCBEUICHUS; IPHUBJICUYECHUE BHUMAaHUS
00y4JarImuxcsi K HEHHOCTHOMY acHeKTy M3y4YaeMbIX Ha ypoKax MpPeaMETOB, SIBICHUH U
COOBITHI, MHUIIUUPOBAHUE OOCYKIEHUH, BHICKA3bIBAHUN CBOETO MHEHUS, BBIPAOOTKHU
CBOET0 JIMYHOCTHOI'O OTHOLIEHUS K M3y4yaeMbIM COOBITHUSAM, SBJICHUSAM, JIUIAM;
noOyxJieHne oO0ydaromuxcsi coO0Nto1aTh HOPMBI TOBEACHHS, MpaBwia OOLICHUS CO
CBEPCTHMKAaMU W I[eJlaroraMi, COOTBETCTBYIOUIME YKIIaay oO0uieo0pa3oBaTebHON
OpraHu3alliy, YCTAaHOBJICHUE U MOJJCPKKY AJ0OpoKeTaTeIbHON aTMOC(ephl; MpUMEHEHHE
MHTEPAKTUBHBIX (OpM y4eOHOM pabOoThl — HMHTEIVIEKTYyaJbHbIX, CTUMYJIHUPYIOMIMX
MO3HABATEIbHYI0 MOTHUBAIMIO, UTPOBBIX METOAMK, IUCKYCCHH, MAIOIMINX BO3MOXHOCTH
NpPUOOPECTH ONBIT BEICHUSI KOHCTPYKTUBHOTI'O IMA0ra; pynnoBoi paboThl, KOTOpasi yuuT
CTPOHTH OTHOILIEHHS W JIEHCTBOBATh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTUIO KPUTUIECKOTO
MBIIIUICHHS

[IpuBneyeHue BHMUMaHUsA OOY4YaIOMIMXCS K IIEHHOCTHOMY aCHEKTYy M3Y4aeMbIX Ha
ypoKax MPeAMETOB, SIBICHUN U COOBITUH, MHUITUUPOBAHUE OOCYKJICHUH, BICKA3bIBAaHUHN
CBOETO MHEHMsI, BEIPAOOTKH CBOETO JMYHOCTHOTO OTHOIICHHUS K M3Y4aeMbIM COOBITHSIM,
SBIICHUSM, JIMLIaM; T[PUMEHEHHE HWHTEPaKTUBHbIX ¢GopM yueOHOM paboThl —



MHTEJUIEKTYaIbHBIX, CTUMYJIMPYIOIIMX MO3HABATEIbHYIO MOTUBAIINIO, UTPOBBIX METOJIUK,
JTUCKYCCHI, MArOMIMX BO3MOXKHOCTh MPHOOPECTH OMNBIT BEICHUS KOHCTPYKTUBHOTO
JMajora; TPyHmoBOMl paboThl, KOTOpas YYUT CTPOUTH OTHOILICHUS U JICUCTBOBATH B
KOMaHJIe, CIIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIIICHUS
MECTO YYEBHOI'O IIPEJIMETA «XUMHUS» B YYEBHOM IIJIAHE
OO11iee yuCIIO YacoB, MPEyCMOTPEHHBIX I U3YyYEHUS XUMHUHM Ha yriyOJIeHHOM
YpOBHE CpeaHero 06011ero oopasonanus, cocrasisieT 204 yacos: B 10 kinacce — 102 yaca
(3 gaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B Heemio).

COJAEPKAHUE OBYYEHUSA

10 KJIACC
KOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBBI OPraHUYeCKON XMMHUH.

[IpenMer M 3HauYe€HHWE OPraHMYECKOM XWMHUHU, MPEJCTABICHHE O MHOTrooOpaszuu
OpPraHMYECKUX COEIUHEHUM.

DJEKTPOHHOE CTPOEHUE aToMa YIJepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BanenTHple BO3MOXXHOCTHM aToOMa yriepoAa. XHUMHUYECKas CBA3b B OPraHUYECKUX
coeHEeHUsAX. Tumel TUOpUAM3ALMK aTOMHBIX oOpOuTaned yriepoaa. MexaHU3MBbI
0o0pa3oBaHUsl KOBAJIEHTHOW CBs3M (OOMEHHBIH M JOHOPHO-AaKIENTOPHBIN). THUIBI
NepEeKPbIBaHUS ATOMHBIX OpOuTasnei, 6- u n-cBsizu. OiuHapHasi, ABOWHAS U TPOHHAs CBSI3b.
CrniocoObI pa3pbiBa CBsA3€i B MOJIEKyJIax OpraHudyeckux BerecTB. [loHarue o cBoOo1HOM
paaukane, Hykjaeodusie u eKTpodue.

Teopust cTpoeHust opranudeckux coeauHeHuit A.M. BytiepoBa v COBpeMEHHBIE
IIPEACTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HA4Y€HHE TEOPHUHU CTPOCHMSI OPTraHMYECKUX
coequHeHU. MonekynspHble U CTpYKTypHbIe (Qopmynbl. CTpyKTypHbBIE (DOPMYIIBI
Pa3JIMYHBIX BUIOB: pa3BEPHYTas, COKpalll€HHas1, ckeneTHas. Msomepus. Bunabsl nzomepun:
CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE F(P(PEKTHI B MOJEKYJIaX OPraHUYECKHX
COeIMHEHUH (MHAYKTUBHBIA U ME30MEPHBIN 3P(PEKTHI).

[IpencraBnenne o kiaccuukanuu oOpraHuyeckux BemiecTB. [loHsTHE O
dbyakuuonanbHoil rpynme. ['omonorus. T'omonormyeckue psnapl. CucremaTudeckas
HOMeHKarypa opranudeckux coenunenuit (IUPAC) wu TpuBHalibHbIE Ha3BaHUS
OTAEIBbHBIX MPEACTABUTEICH.

OcobGeHHocT ¥ Kiaccu(uUKalus OpraHUYecKux peakuui. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMM B OPraHUYECKON XUMUMU.

OKCIIEpUMEHTAIIbHBIE  METOJAbl HM3YyYEHHMS BEIIECTB M MX IPEBPALLCHMI:
O3HAKOMJICHHE C 00Opa3llaMi OpraHMYECKHMX BEUIECTB M MaTepuajaMH Ha WX OCHOBE,
OMbITHl 1O TPEBpPALICHUIO OpPraHMYECKHX BELIECTB NpPU HArpeBaHUM (IUIaBJICHUE,
00yrJIMBaHUE U TOPEHHE), KOHCTPYUPOBAHNUE MOJIENIEH MOJIEKYJl OPTraHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Anxansl. ['oMmonmormyeckuii psin ankaHoB, oOmas ¢opmyna, HOMEHKIATypa H
n30Mepus. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alKaHoB, SP°-
ruOpuan3anus aTOMHBIX OpOuTaseit yriepoaa, 6-cBsi3b. OU3NUECKHE CBOMCTBA aIKaHOB.



XUMHUYECKHE CBOMCTBA  aJKaHOB: pPEaKIUU 3aMELUEHUs, H30MEpU3aLUU,
JETUApUPOBAHUs, LMKIU3ALMKM, NHPOIN3a, KpekuHra, ropenus. IlpencraBineHue o
MEXaHHM3Me PEAKINI paJuKaJIbHOTO 3aMEIICHUS.

Haxoxzaenue B npupoje. CriocoObl MOTy4eHHs U TPUMEHEHUE alIKaHOB.

[Muknoankansl. O6mas ¢opmyna, HOMeHKiIatypa u u3zomepus. OcobeHHOCTH
CTPOEHUSI U XHMHUYECKUX CBOMCTB MalbIX (LIMKJIOMPOINAH, HUKIOOYTaH) U OOBIYHBIX
(UMKIOTIEHTaH, MHUKJIOTEKCaH) IUKIoaNKaHOB. CrnocoObl MONyYeHHs] W TMPUMEHEHHE
LUKJIOAJTKAHOB.

Ankensl. ['oMonormueckuii psig ankeHoB, oOmias Qopmyna, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN AlKEHOB, SP?-rHOpUIM3alus
aTOMHBIX OopOuTasie yriaepoja, o- U m-cBsizu. CTpyKTypHass U reoMerpuyeckas (Iuc-
TpaHc-) u3omepus. dusmvecknue CBONWCTBA AJIKEHOB. XUMHUYECKHUE CBOWMCTBA: PEAKIUU
NPUCOEINHEHMS], 3aMEIEHUSI B (-TIOJIOKEHUE MPHU JABOWHOMN CBA3M, MOJUMEPHU3ALUU U
okucnenud. IlpaBuno MapkoBHukoBa. KauecTBeHHBIE peaklMyd HAa JBOMHYIO CBS3b.
CriocoObl MoTy4eHus! ¥ IPUMEHEHUE aJIKEHOB.

Ankxamuensl. Krnaccudukarus ankaaueHoB (CONpsDKEHHBIC, HW30JMPOBAHHBIE,
KymyauposanHnvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMHUYECKHX CBOMCTB
CONpsLKEHHBIX aueHoB, 1,2- u 1,4-npucoegunenue. llomumepunsanusa conpsKEHHBIX
nueHoB. CriocoObl OJy4YEeHUS U TPUMEHEHHE aJIKaIUEHOB.

Anxunbl. ['omonoruueckuil psj ajJkWHOB, oOmas Qopmyna, HOMEHKIaTypa H
u3oMepHs. DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ aJKUHOB, SP-
ruOpuan3anusi aTOMHBIX opoOutaneit yriepoaa. Dusznueckue CBOWCTBA aJTKUHOB.
XYWMHYECKHE CBOMCTBA: peakUUd NPHUCOCAMHEHHS, JUMEPHU3AUU U TPUMEPHU3ALNH,
OKHUCJIeHUsI. KUCIIOTHBIE CBOWCTBA AJKWHOB, MUMEIOIIMX KOHIIEBYKO TPOMHYIO CBS3b.
KauecTBeHHbIEe peakiuu Ha TPoOKHYI CBsA3b. CrnocoObl MOJNYyYEHHS] W TNPUMEHEHUE
AJIKUHOB.

Apomaruyeckue yrieBoAOpoasl (apeHsl). ['oMojorndeckuil psii apeHoB, oOIas
dopmyna, HOMEHKJIATypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH301a. DU3HUECKUE CBOMCTBA apEHOB. XUMHUUECKHE CBOMCTBA OCH30J1a U €T0
rOMOJIOTOB: PEaKIUU 3aMelleHUs] B O€H30JIbHOM KOJIbLIE U YTJIEBOJOPOIHOM pajHKale,
peakuuMyd MPUCOEIUHEHUs, OKHUCIEHHEe TromojoroB Oenzona. IlpeacraBnenue 00
OpPUEHTHUPYIOLIEM JIeHCTBUU 3aMeCTUTENEN B OEH30JbHOM KOJIbLIE HA PUMEPE aTKUIbHBIX
paauKanoB, KapOOKCHJIBHOM, THUJIPOKCHIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB
rajoreHoB. OCOOEHHOCTH XHMMHUYECKHX CBOWCTB ctupona. Iloaummepusanust cruposna.
CriocoObl MOTy4eHrs ¥ IPUMEHEHHE apOMaTHUECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiit ra3. IlomytHele HedTsHble Ta3pl. HedTh u €€ mnpoucxoxaeHue.
Kamennsiii yroiar u mOpoaykTel ero mnepepabotku. CrocoObl mepepaboTku HedTu:
NEPEroHKa, KPEKUHT (TEPMUYECKH, KaTaTuTUYeCcKui ), pudopMHHT, TUpoin3. [IpoayKThl
nepepadoTku He(hTH, UX TPUMEHEHNE B IPOMBILIUIEHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKAY PA3IMUHBIMU KJIACCAMH YTIIEBOAOPOJIOB.

ONEKTPOHHOE  CTPOEHUE  TaJOrEHIPOU3BOJHBIX  YIJIEBOAOPOJOB. Peakuuu
3aMellleHus rajoreHa Ha TUAPOKCOrPYIIy, HUTPOTPYIIY, IMAHOTPYIIY, aMUHOTPYIIY.
JleficTBue Ha TrajJOreHIpOM3BOJHBIE BOJHOTO M CIHUPTOBOIO pAcTBOpA IIENOYHM.



B3anmopeiicTBue = IWrajoreHajJkaHoB C  MarHueM W IuHKOM. [loHAtne o
METaJUI00OPTaHUYECKUX COCTMHEHUSIX. Hcnons3oBanue raJIOT€HITPOU3BOIHBIX
YIJIE€BOIOPOJOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHNYECKUX BEILIECTB.

OKCIIEpUMEHTAIIbHBIE METOJbl M3YyUEHHUsI BEIIECTB M MX IMPEBPALLICHHI: U3y4eHUE
(¢u3NYEeCKUX CBOWCTB YIJIEBOAOPOJIOB (PacCTBOPUMOCTH), KAYECTBEHHBIX pEaKIUI
YTIEBOJOPOJOB PA3IMYHBIX KiIaccoB (oOeciBeuMBaHHE OpOMHONM WM HOAHOW BOJIBI,
pacTBOpa IEepMaHraHaTa Kajus, B3aMMOJEWCTBUE alleTUICHA C aMMHAYHBIM PacTBOPOM
okcuma cepebpa(l)), kauecTBeHHOE OOHApPYKEHHE YIIIepoa U BOAOPO/ia B OPraHUIECKUX
BEILIECTBAX, ITOJIyYECHUE ITUICHA U U3YYECHHE €T0 CBOMCTB, O3HAKOMIICHHE C KOJUIEKIUAMU
«HedTb» 1 «Yromp», ¢ o0pa3namMu IiacTMacc, KaydykoB U PE3WHBI, MOJCIUPOBAHUE
MOJIEKYJI YIJIEBOJIOPOIOB U IaJIOTEHIIPOU3BOIHBIX YITIEBOJOPOIOB.

Kuciopoacoaep:xamue opraHn4ecKue coeJHHEHUs.

[IpenenpHble OHOATOMHBIE CIUPTHI. CTpOeHUE MOJIEKYJ (Ha MpUMEpPE METaHOJa U
aTaHojia). l'omonmoruueckuid psan, obOmas ¢dopMmyna, H30MEpUs, HOMEHKJIATypa U
kinaccupukanus. Ddusmyeckue CBOICTBA MpENENbHBIX  OJHOATOMHBIX  CHUPTOB.
BogoponHbie CBSI3U MEXAY MOJIEKYJIaMH CIHUPTOB. XUMHUYECKHE CBOMCTBA: PEAKIMHU
3aMENICHUs, JeTuapaTalud, OKHUCIECHMS, B3aWUMOJCHCTBUE C OpPraHUYECKHMMHU H
HEOpPraHWUYeCKUMHU KucioTamu. KadyecTBeHHass peakuusi Ha OJHOATOMHBIE CIHUPTBHIL.
JleificTBMe H3TaHONAa M METAaHOJAa Ha OpraHu3M uenoBeka. CrnocoObl TOMydYeHUs U
MPUMEHEHHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie >dupsl, HOMeHKIaTypa U wu3zoMepus. OcoOEHHOCTH (PU3MUECKUX U
XUMUYECKUX CBOMCTB.

MHoroaToMHbI€ CIUPTHI — THUIICHIJIMKOIb U MHLEpUuH. PU3nuecKre U XUMUYECKUe
CBOICTBA: pEaKMHU 3aMEILIEHUS, B3aUMOJEICTBUE C OPraHUYECKUMH U HEOPTraHUYECKUMU
KHCJIOTAMH, KauyeCTBEHHAs pEAKLMs Ha MHOroaroMHble cnupthl. lIpencraBienue o
MEXaHU3Me peakiuil HykieohuapHOro 3amenieHus. [[eficTBue Ha OpraHu3M ueoBeKa.
CriocoObl Moy4eHHs] ¥ MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enoin. CTpoeHHe MOJIEKYIIbI, B3AUMHOE BIMSIHUE THJIPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. ®duznueckue cpoirctBa (eHona. OCOOEHHOCTM XMMHUYECKHX CBONCTB (heHoua.
KauectBennbie peaknuu Ha QeHon. Tokcuunocth ¢eHona. CrnocoObl MOTy4YeHUS U
npuMmeHenue enona. denondopmanbaeruinas cMoia.

KapOoHunpHble COEIMHEHHS — aNbJETHJbl U KETOHBL. JJIEKTPOHHOE CTPOEHHE
KapOOHUJIbHOM Ipynibl. 'oMooruyeckue psijibl albAeru0B U KETOHOB, 0011as popMyiia,
n30MepUsl U HOMEHKIaTypa. Du3nyeckue CBOMCTBA AJIbJETH/IOB U KETOHOB. XMUMUYECKHUE
CBOICTBa aJbJETUJOB U KETOHOB: PEAKUUHU INpucoeauHeHus. OKUCIEHHUE allbJIETHI0B,
KayeCTBEHHbIE peaKIMK Ha abaeruibl. CnocoObl MOTy4YeHUs] U TPUMEHEHHE allbJIeTHI0B
Y KETOHOB.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KuCHOT. M3omepuss m HomeHknarypa. dusmueckue CBOWCTBa
OJIHOOCHOBHBIX TpEJENbHBIX KapOOHOBBIX KHUCIOT. BoJOponHble CBS3M MEXIY
MOJIEKyJIaMl KapOOHOBBIX KHCJIOT. XHWMHYECKHE CBOWCTBA: KHUCJIOTHBIE CBOWCTBA,
peakuus 3TepudUKalnm, peakiK C y4acTUEM YIIIEBOAOPOIHOTO paaukana. OcoOeHHOCTH
CBOMCTB MYpaBbMHON KHCIOTHI. [loHATHE O NPOU3BOIHBIX KAPOOHOBHIX KHCIOT —



CIOXKHBIX 3¢upax. MuorooOpasue KapOOHOBbIX KHCIOT. (OCOOEHHOCTHM CBOWCTB
HENpeAeNbHbIX M apOMaTHYECKMX KapOOHOBBIX KHCJIOT, JAWKAPOOHOBBIX KHCIOT,
TUIPOKCUKAPOOHOBBIX  KHCHOT. IlpencraBurenu  BbICHIMX — KapOOHOBBIX — KHUCIOT:
CTeapUHOBasl, MAJIbMUTUHOBAS, OJICUHOBAS, IUHOIE6AS, TUHOAEH08as KUCIOThI. Crloco0BI
NOJIyYEHHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonmormueckuil psan, oOmas ¢opMyna, H30Mepus MU
HOMeHKJIarypa. OU3ndyeckne 1 XMMUYECKHE CBOWCTBA: THAPOJIA3 B KUCIOW U LIEIOYHON
cpeze.

Kupsl. Ctpoenue, Gpu3nUecKre 1 XUMUUYECKUE CBOMCTBA JKUPOB: THAPOJIA3 B KUCION
U 1eno4Hoi cpee. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKH HEMPEASIbHBIX
XKUPHBIX KUCIIOT. JKUpBI B IPUPOJE.

MBpbU14 KaK CONM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mias xapaktepucTuka yrieBoaoB. Kmaccudukamnus yrieBonoB (MOHO-, IU- U
noiaucaxapuisl).  MoHocaxapuabl:  IJIOKO3a, (pPyKTO3a, rajakro3a, pubo3a,
ne3okcupnoo3a. Puznueckue CBOMCTBA W HaxoxkaeHue B mpupoae. DoTocUHTES.
XVMHYECKHE CBOMCTBA INIFOKO3BI: PEAKIUH C YH4aCTHEM CIIUPTOBBIX U aJIbJAETUAHON TPYIIIL,
CIUPTOBOE M MOJIOYHOKHUCHOE OpoxeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAYeHUE B
KU3ZHENEATENbHOCTH oOpraHusMa. Jlucaxapuuapl: caxapo3a, MajlbTo3a M JIAKTO3a.
BoccranasnuBaronme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuibl. ['UIpoau3 nucaxapuios.
Haxoxnaenne B mnpupone M mnpumeHeHue. Ilonmcaxapuipl: Kpaxmal, TJIMKOT€H U
nemnono3a. CTpoeHrne MakpoMoJIeKyJl KpaxMalia, IIIMKOTeHa U LeJuTiono3bl. dusndeckue
CBOMCTBA KpaxMajga M LEJUII0JI03bl. XUMHUYECKHE CBOMCTBAa Kpaxmala: THUIPOJIU3,
KayeCTBEHHasl peaklusi € HOoJ0M. XHMHUYECKHE CBOMICTBA LEJUIIOJIO3bl: THUIPOIM3,
noiay4deHue 3¢pupoB nemnono3bl. IloHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

OKCHEpUMEHTAJIbHbIE METOJAbl M3YYEHMs] BEIIECTB W UX IPEBpAlLECHUI:
PacTBOPUMOCTh Ppa3IMYHBIX CIHMPTOB B BOJE, B3aUMOJAEWCTBHE A3TaHOJA C HATPHEM,
OKHMCJIEHHE J3TUJIOBOIO CHUPTa B aJbAETWJ Ha pacKaJE€HHOM MEIHOW IPOBOJIOKE,
OKHUCJICHHE JTWJIOBOrO0 CHHpPTAa JUXPOMATOM Kajius (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAauyeCTBEHHBbIE pEaKUMH Ha anbAeruabl (C  THIPOKCHIOM
muammuHcepeOpa(l) u ruapoxcugom meau(ll)), peakuust raunepuHa ¢ THIPOKCHAOM
meu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCTIOThI, B3AUMOJIEUCTBUE PACTBOPA
roko3el ¢ ruapokcuaom menu(ll), BzammoneilicTBue Kpaxmana C HOJIOM, PEIICHHE
HKCIEPUMEHTANBHBIX 3a7a4y 1o TemMaMm «CrupTbl U QeHonb», «KapOoHOBBIE KHCIOTHI.
Crnoxublie 3pupb».

A3oTcoaepikamye OpraHnyecKue coeJHHEeHMs.

AMUHBI — OpraHMYECKHME TPOU3BOAHBIE amMMmHaka. Kiaccudukamuss aMHUHOB:
anudaTryeckre U apoMaTU4ecKue; NEpBUYHbIC, BTOPUUYHbIE M TpeTuuHble. CTpoeHue
MoOJIeKys, oOmas ¢opmyia, H30MEpHs, HOMEHKJIAaTypa W (U3HYECKUE CBOMCTBA.
XUMHUYECKOE CBOMCTBA al(PaTUUECKUX aMHMHOB: OCHOBHBIE CBOMCTBA, alKMJIMPOBAHHE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCI0TON. CoJlM alKUIaMMOHHSL.

AHUJIMH — TpeACTaBUTENIb aMMHOB apomartuueckoro psaa. CTpoeHue aHWIMHA.
B3anMHoe BiusiHME TPYINI aTOMOB B MoJieKyne aHuianHa. OCOOCHHOCTH XHMHYECKHX



cBoicTB aHMiauHa. KadecTBeHHble peakuuu Ha aHWIMH. CrnocoObl MNOJy4YeHUs] U
npuMeHeHue anudarnyeckux aMuHoB. [lomyueHne annirHa u3 HUTpoOeH3oIa.

AmuHokucnotel. Homenknatypa u wuzomepus. OthenbHble NPEACTaBUTENN O-
AMUHOKHCJIOT: TJMUMWH, aJaHWH. PU3NYECKHE CBOMCTBA aAMUHOKHCIOT. XUMHUYECKUE
CBOICTBA aMHUHOKHUCJIOT Kak aM(OTEpHBIX OpPraHMYECKUX COECOUHEHUH, peaKius
NOJUKOHJIEHCAllUK, o00pa3oBaHMe TNENTUIHONW CBA3M. buonormyeckoe 3HayeHHE
aMUHOKHUCJIOT. CUHTE3 U THJIPOJIU3 MENTUIOB.

benku kak npupoansie noauMepsl. [lepBudnHas, BTOpU4HAs U TPETUYHASI CTPYKTYypa
0enkoB. XMMHYECKHE CBOMCTBA OEIIKOB: THIPOJIN3, ICHATYPALINS, KAUECTBEHHBIE PEAKIIUU
Ha OeNKH.

OKCHepUMEHTaJIbHbIE METO/Ibl U3yUEHUS BEIIECTB U X MPEBPALIEHUI: pACTBOPEHUE
OenkoB B BOJE, JAeHATypauus OEIKOB IPU HATrPEBAHWH, I[BETHBIE pEakIUM Ha OeKu,
pelIeHHEe SKCIEPUMEHTANbHBIX 3a7ad M0 TemMaM «A30TCojAepXkallhue OpraHudeckue
coeMHeHus» U «Pacro3HaBaHne OpraHUYeCKUX COEIUHEHUIN.

BbicokomoJieKyJISIpHbIE COeIUHEHUS.

OCHOBHBIE MOHATUS XHUMHU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETIEHb MOJUMEPHU3ALIUH, CPEIHAS MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJIEKYJISIPDHBIX COECIMHEHUN — IMOJIMMEpPU3ALUs U
MOJIMKOHICHCALIHSL.

[Tonnmepnsle  matepuansl.  IlmactMacchl  (HOMMATWIEH,  MOJIMIPONMWIIEH,
MOJIMBUHUIIXJIOPHU], MOJIUCTUPOI, MOJINMETUIIMETAKPHUIIAT, MOJINKapOOHATHI,
noJaudTWICHTepedTanaT). Y TUiIn3aus 1 nepepaboTka ImIacTuka.

DnacToMephl: HaTypalbHBIM KaydyK, CHHTETHYECKHE Kaydyyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, WIENK), HMCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIlPOH U JIABCAH).

[TonuMepsl crnenManbHOrO Ha3HaueHus (TedyioH, KeBiap, 3JIEKTPONPOBOJASAIINE
HOJIMMEpPBI, OMOopa3iaraeMble MOJIUMEpHI).

OKclepuMEHTalbHbIE METOJIbl M3y4Y€HUsT BEUIECTB M HX MpeBpalIeHHI:
O3HaKOMJICHHE ¢ oOpa3lamMH MPHPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, pellleHHuEe HKCIIEPUMEHTANIbHBIX 3a/1a4 1o TeMe «Pacrno3HaBaHue 1uiactMacc u
BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MosiekynsspHOU (GOpMyYJIbl OPraHU4EeCKOTO COeIMHEHHS 110 MAaCCOBBIM
JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXXJICHHE MOJIECKYJISPHON (opMyibl
OpraHMYeCcKOro COeJMHEHUs Mo Macce (00bEMY) MPOJIYKTOB CrOPaHUs, MO KOJIHUYECTBY
BeliecTBa (Macce, 00bEMY) MPOTYKTOB PEAKIIUU U/UITH UCXOIHBIX BELIECTB, YCTAHOBJICHHE
CTPYKTYpPHOH (DOpPMYJIbl OPraHUYECKOTO BELIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB
WIA CIIOCOOOB TONyYEHHs, ONpEAETCHHE JOJH BBIXOJA TMPOIYKTa PEAKIHH OT
TEOPETUYECKU BO3ZMOKHOTO.

MexmpeameTHbIe CBS3H.

Peanu3zanus MexXnpeIMeTHBIX CBS3€d MpU HM3YyYEHUH OpraHuyYeckod xumuu B 10
KJlacce OCYIIECTBIISIETCS dYepe3 HCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX



MOHATUMN, TaK U MOHATHHI, NPUHATBIX B OTHEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOme ecTecTBEHHO-HAy4YHbIE TOHSTHUA: SIBIICHHE, HAY4YHBINM (DaKkT, TUNOTE3a,
Teopus, 3aKOH, aHaJIN3, CHHTE3, KJIacCU(UKaIKs, HAOIt0IeHe, U3MEPEHHE, IKCIIEPUMEHT,
MOJEb, MOJAETUPOBAHUE.

®duzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUUECKUI
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHHE BEIIEeCTBa, (DU3UUYECKUE
BEJINYMHBI, €IMHUIIBI NU3MEPEHUS, CKOPOCTh, SJHEPTHUS, Macca.

buonorusi:  kierka, opraHu3M, JKocucTtema, Ouocdepa, wMeTadbOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA H TreTepoTpodHBI THUN TUTaHUs, OpoOKEeHue,
dboTocuHTE3, ABIXaHUE, OCIKU, YTIIEBOIbI, )KUPbI, HYKJICMHOBBIE KUCITIOTHI, (HEPMEHTHI.

['eorpacdus: nmone3nbie HCKOMAaEMbIE, TOIUIHUBO.

TexHoMOTHs: MUILEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHHUS, MOIOIINE
CpeACTBa, MaTEpHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH.

AtoM. CocTaB aTOMHBIX sAep. XuUMUYeckuil sieMeHT. M3ortombl. CrtpoeHue
AJNIEKTPOHHBIX O00OJI0YEK AaTOMOB, KBAHTOBBIC YHCJIA. OJHEPreTHYECKUE YPOBHU U
NOypOBHH. ATOMHBIC opOuTaiu. Kitaccupukanus XuMHUUECKUAX dJIeMEHTOB (S-, p-, d-, f-
ayieMeHThl). PacmpesenieHre SJEKTPOHOB MO AaTOMHBIM OpOHUTANsAM. ODIJIEKTPOHHBIC
KOH(HUTyparuu aTOMOB JJIEMEHTOB TMEPBOTO—YETBEPTOTO TMEPHOIOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUH, AIIEKTPOHHBIE KOH(UTYpaIuu MOHOB.
DIIEKTPOOTPUIIATEIBHOCT.

Ilepuonnueckuii 3akoH U Ilepronnueckas cucreMa XuMHYECKHX 3iaeMeHToB JI.M.
MenneneeBa. CBsi3b MEPUOAMYECKOrO 3akoHA U [lepmoanyeckoil cUCTEMbI XUMHYECKHUX
AJIEMEHTOB C COBPEMEHHON TEOpUe CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMs
CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U 00Pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB IO
rpymnmaM u nepuogam. 3HaueHue nepuoanyeckoro 3akona /.M. Meneneesa.

XumMuueckas CBsI3b. BuAbl XMMHYECKOW CBA3U: KOBAJCHTHAas, HWOHHAs,
MeTandeckas. Mexann3mbl 00pa3oBaHusl KOBAJICHTHOW CBS3U: OOMEHHBIN U JOHOPHO-
aKIENTOPHBINA. DHeprus u JjuHa cBsi3u. [{oaspHOCTh, HANIPABICHHOCTh U HACKHIIIIAEMOCTh
KOBaJIEHTHOW cBs3U. KpatHele cBs3u. Bopopomnas cBsa3b. MexMONEKyIIApHbIE
B3aMMOJIEUCTBUS.

BasieHTHOCTb U BaJICHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (HA IPUMEPE COSAMHEHU 2IEMEHTOB BTOPOTO
nepuoa).

[IpencraBienne O KOMIUIEKCHBIX coeauHeHHsX. COoCTaB KOMIUIEKCHOTO HMOHA:
KOMIUIEKCOO0pa3oBaTelb, JUTAaH/Ibl. 3HAYCHHE KOMIUICKCHBIX coenuHeHui. [lonstue o
KOOPIUHAIIMOHHOW XUMHUH.

BemiecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOT'O CTPOCHUS. TUIIBI KPUCTATUTMUECKUX
peméToK (CTPYKTYpP) U CBOMCTBA BELIECTB.



[lonsitue o pucnepcHelX cucremax. McrtuHHble pacTBOpbl. IlpencraBineHue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIpa)KEHHs KOHIIEHTpAIlMM PACTBOPOB: MaccoBas
JIOJISL BEIIECTBA B PACTBOPE, MOJIIpHAs KOHIIEHTpalus. HachleHHbie 1 HEHACHIIIEHHBIE
pacTBOpPBL, pacCTBOPUMOCTh. Kpucraminoruaparsl.

Knaccudukanuss u HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. TpHUBUATIBHBIC
Ha3BaHUA OTAEJbHBIX IPEACTABUTEIEH HEOPTaHUUECKUX BEIIECTB.

Knaccugukanuss XuMU4YecKuX peakiyii B HEOPraHW4YeCKOM U OPraHnyecKoOil XUMUU.
3aKOH COXpPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAaHEHHS U NPEBPAIICHUS YHEPTUU IPU
XUMUYECKUX peakiusax. TernoBbie 3Qp(HEeKTh XUMUYECKUX peakiuil. TepMoxuMmuueckue
YpaBHEHUS.

CKOpOCTh XUMHYECKOM peakiuu, €€ 3aBUCUMOCTb OT pPa3duYHBIX (PaKTOpPOB.
['oMOreHHbI€ U reTeporeHHble peakiuu. Karanns u kataau3aTopsl.

OO6patumble ¥ HeOOpaTUMBIE pEaKIMU. XHUMHYEeCKoe paBHoBecue. Koncranta
XUMUYECKOrO0 paBHOBecUsl. DaKTOphl, BIHSIOLIME HA I[OJOKEHUE XUMHYECKOro
paBHOBECHs: TeMIlepaTypa, MaBICHWE U KOHIICHTPAIIMM BEIIECTB, YYACTBYIOUIUX B
peakuuu. [Tpunuun Jle [larense.

Onektponutndeckas auccoruanus. CuiabHble U clia0ble JIeKTPONIuThl. CTerneHb
aucconuanuu. Cpena BOAHBIX PAcTBOPOB: KHUCIOTHAsl, HEUTpalibHas, UIEIOYHAS.
Bonoponusriit nokaszatens (pPH) pactBopa. 'maponus coneil. Peakunn nonHHoro oomeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakinuu. CTeneHb okuciaeHusa. OKUCIUTENb U
BOCCTaHOBUTENb. [Iporiecchl OKUCIEHUST U BOCCTAHOBIIEHUA. BaxkHeHIITne OKUCTUTENN U
BOCCTAaHOBUTENU. MeTO/ AJEKTPOHHOTO OanaHca. DJIEKTPOJIU3 PACTBOPOB U PACIIIaBOB
BELIECTB.

DKCIEpUMEHTANIbHBIE METOIbl M3YUYECHHS BEILIECTB U UX MPEBPAILICHUI: pa3I0KEeHHE
NEepPOKCHJIa BOAOPO/A B MPUCYTCTBUU KAaTaIU3aTOPa, MOJIETN KPUCTAIUTMUECKUX PEIIETOK,
NPOBEJIEHNE peakinii MOHHOrOo OOMEHa, OmpejesieHue Cpeibl PacTBOPOB C TOMOIIBIO
WHJUKATOPOB, W3yYEHHUE BIIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
pEeaKIMM U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuyeckast xumusi.

[Tonoxxenne HeMeTaiuioB B llepuoanyeckoit cucreme XUMUYECKUX 3eMeHToB [[. 1.
MenzeneeBa 1 0COOEHHOCTHU CTPOEHHUS UX aTOMOB. PU3NYECKHE CBOMCTBA HEMETAIIOB.
AJoTponus HeMEeTaIIOB (Ha IpUMEpPe KUCTI0poa, cepbl, hocdopa u yrieposa).

Bognopon. Ilonyuenue, pusndeckue u XuMUYECKHUE CBOMCTBA: peakliy C METalllaMU
Y HEMeTaJlaMu, BOCCTAaHOBUTENbHBIE CBOMCTBA. ['uapuabl. TOIIMBHBIE 37IEMEHTHI.

['amorensl. Haxoxpenwe B mpupone, crnocoObl MoMydeHus, (U3NYecKue u
XUMHUYeckue cBoiicTBa. [ anmoreHoBojoponabl. Baxueimue KUCIOPOJCOEpKaIlne
coenuHeHus rajoreHoB. JlabopaTopHble ¥ TPOMBINIJICHHBIE CIHOCOOBI IMOTYYCHUS
rajioreHoB. [IppMeHeHne rajoreHoB U UX COCTUHCHU.

Kucnopon, o3on. JlabopaTopHble U TNPOMBIIUICHHBIE CHOCOOBI TMOJYyYEHUS
kuciaoponaa. Ousnyeckue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U O30HA.
OKcupl ¥ IEPOKCU/IBI.

Cepa. HaxoxxneHne B mpupojie, crnocoObl MoaydeHus, GU3NIECKUe U XUMHUYECKUE
cpoiictBa. CepoBonopon, cynbdunsl. Oxeun cepsi(1V), okenn cepsi(VI). Cepuucras u



CepHast KUCJIOTHI ¥ X coih. OCOOEHHOCTH CBOMCTB CEpHOU KHUCIIOTHL. [IpumMeHeHne cepbl
U €€ COEIMHEHUN.

A3zot. HaxoxaeHnue B mpUpojie, COCOObI MOTyYeHUs, PU3NUECKUe U XUMHUUECKUE
cBolicTBa. AMMHUAK, HUTpUAbL. OKCUIBI a30Ta. A30THCTasi U a30THASI KUCJIOTHI U UX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOM KuCHOTHL. [IpuMeHeHMe a30Ta W €ro COeIUHEHUM.
A3OTHBIE YI0OpEHHUS.

®docdop. Haxoxaenue B mpupoe, CriocoObl MoaydeHust, Gu3n4eckKue 1 XUMUIECKUEe
cBorictBa. @ochunsl u dochun. Okcuapl dochopa, hochopHas kuciora u €€ Cou.
[Tpumenenue pocdopa u ero coenuHennii. PocPopHeie yA00pEHHUS.

VYriepoJ, HaXOXJeHUE B MPUPOJE. AJUIOTpOIHbIe MoauduKanuu. Ou3ndyeckue u
XUMHUYECKHE CBOMCTBA MPOCTBIX BEUIECTB, OOpa3oBaHHBIX yriaepoaoM. Okcun
yraepona(ll), okcun yriaepona(lV), yrombHas kucimoTa um €€ coilrd. AKTUBUPOBAaHHBIN
yronb, anacopbouus. @Dymnepensl, rpadeH, yriaepoaHsle HaHOTPYOkH. I[IpumeHeHue
MPOCTHIX BEIIECTB, 00pPa30BaHHBIX YIJIEPOIOM, U €T0 COSAMHECHHIA.

Kpemuuii. Haxoxnenue B mpupoge, crnocoObl MNOJIy4deHus, (¢U3HYECKUe u
xumuueckne corictBa. Okcun kpemuusaA(lV), kpemHHeBas KHUCIOTa, CHJIMKATHI.
[IpuMeHeHne KpeMHUA U €r0 coeTnHEeHN. CTEKII0, €ro MOIy4eHNe, BUIBI CTEKIIA.

[Tonoxxenue MetamoB B Ilepuoanueckoil cucTeMe XMMHYECKHX JIIEMEHTOB.
Oco0eHHOCTH CTPOCHHS IIEKTPOHHBIX 000JI0YEK aTOMOB MeTajuioB. O01ue Gpuznueckue
cBoiicTBa MeTaisioB. [I[puMeHeHne MeTaioB B ObITY U TexHHUKE. CIJIaBbl METAJIIOB.

DNEKTPOXUMUYECKUM PANl HaAMpsHKEHUM MeTamoB. OOmMe crmocoObl MOTydeHHS
METaJUIOB: THUJIPOMETAJLUIYPTHsl, MUPOMETAJUTYprusi, 3JekTpoMmetaiyprus. [lonsrue o
KOppo3uu MeTaioB. CriocoObl 3aIIUTHI OT KOPPO3UH.

O6mas  xapakrepuctuka MeTtawioB IA-rpynmel  [lepuonuyeckoit  cuctembl
XUMHUYECKUX 3JeMeHTOB. HaTpuil u kanuil: monydyenue, Qusmyeckue M XHUMUYECKUE
CBOICTBA, IPUMEHEHHUE IPOCTHIX BEUIECTB U UX COEITUHEHUH.

O6mas xapakrepuctuka wmetauioB |lA-rpynner  Ilepuoguueckoil  cuctemsl
XUMHYECKHUX DJIEMEHTOB. MarHuii U KanblUii: TojlydeHue, GU3NYECKue U XUMUYECKUE
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeAMHEHUM. JKECTKOCTH BOABI M CLIOCOOBI
€€ yCTpaHEHHS.

AMIOMUHUN: TIONy4eHHe, (U3MYecKue M XHUMUYECKHE CBOMCTBA, NpPUMEHEHUE
IPOCTOrO BEILIECTBA M €ro CoeaqUHEHUNH. AM(pOTepHbIe CBOMCTBA OKCHJA U THAPOKCH]IA
AITIOMUHUS, THIPOKCOKOMITJIEKCHI ATFOMUHHS.

OO6mmas xapakTepucTiKa MeTauioB mooounbix noarpynin (b-rpynm) [epuoanaeckoii
CUCTEMBI XMMUYECKHUX JIEMEHTOB.

dusnyeckue M XUMHUYECKHE CBOWCTBA XpoMa M €ro coeauHeHuil. OKCHIbI U
ruapokeuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomatsl, HX
OKHUCIIHTENbHBIE cBOMCTBA. [loydeHrne nu npuMeHeHne Xpoma.

OuU3NYECKUE U XMMHYECKHE CBOMCTBA MapraHiia U €ro coeAuHeHuu. BaxkHenmmue
coenunenus Mapranua(ll), mapranua(lV), mapranna(V1) u mapranua(VIl). [lepmanranar
KaJusl, €ro OKMCINUTEIbHbIE CBOMCTBA.



dusznueckue M XMMHUYECKHE CBOMCTBA XKeje3a U ero coequHeHuil. OKCHupbl,
ruapokcuabl U conu xene3a(ll) u sxeneza(lll). ITonydenne n nmpuMeHeHne kKene3a U ero
CILJIABOB.

du3nuecKue M XUMHUYECKHE CBOWCTBA MeIM W €€ coenuHeHuil. llomyueHue u
MIPUMEHEHNUE MEIU U €€ COCTMHEHU.

[Muuk: monyyeHue, GuU3MUECKUe U XUMUYECKHUE CBOMCTBA. AM(pOTEpHBIE CBOWCTBA
OKCHJAa U THAPOKCUJA LHUHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHne nmuHKa U ero
COEJIMHEHUHN.

DKCIEpUMEHTANIbHBIE METO/bl M3yUYEHHUS BEIIECTB M MX IMPEBpAICHUN: U3yUCHHE
00pa310B HEMETAIIJIOB, TOpeHue cephl, hocdopa, xkene3a, MarHusi B KUCIOPOJE, U3yUeHUE
KOJUIEKIMU «MeTaipl U CIUIaBbl», B3aUMOACHUCTBUE IICIIOYHBIX U HIEJTOYHO3EMEIIbHBIX
METAJJIOB C BOJAOM (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), B3aMMOJCHCTBUE
IAHKAa M JKeJle3a C pPacTBOpaMHM KHCIOT M IIEJIOYEH, KAa4YEeCTBCHHBIC pPEAKIMU Ha
HEOPraHUYECKUE aHUOHBI, KaTHOH BOJIOPOJIa M KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE
TUIPOKCHIOB QIIOMHHUA M [HMHKA C PAacTBOpAMH KHCIOT M IIEJOYEH, PEUICHHE
AKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «l'amorensn», «Cepa u e€ coeAuHeHus», «A30T U
dbochop u ux coeauHeHUs», «MeTamibl TIABHBIX MOATPYNI», «MeTamibl MOOOYHBIX
MOATPYIID.

XuMuA 4 )KU3Hb.

Ponp xumum B oOecriedeHHHM YCTOWYMBOTO pa3BUTHs dyenoBeuyecTBa. [loHsiTHe O
HAay4YHbIX METOJIaX MO3HAHUSA M METOJOJOTMM HAy4YHOro uccieaoBanus. HaydHble
NPUHIMIBl  OpPTaHU3allMi  XUMHYECKOTO0 TPOU3BOJCTBA. [IpoMBINIIeHHBIE CHOCOObBI
MOJIYYEHUS BaKHEUIIIUX BEIIECTB (Ha MPUMEpE TPOU3BOACTBA aMMHUAKa, CEPHON KUCTIOTHI,
MeTaHoJa). [IpombIluIeHHBIE CMTOCOOBI MOMYYEHUS! METAJIOB M CIUIABOB. XHUMHUYECKOE
3arps3HEHUE OKpYXKalolleh cpeibl W ero mocieAcTBUsA. Ponp Xxumuu B oOecriedeHuu
HHEPreTUIECKON O€30MacHOCTH.

Xumus 1 300poBbe uenoBeka. JlekapcTBeHHble cpenctna. [IpaBuia ucrnonap3oBaHus
JIEKapCTBEHHBIX MpenapaToB. Pojib XUMHUM B pa3BUTUH MEAUIIVHBL.

XWMHSl TIUIIWA: OCHOBHBIC KOMIIOHEHTHI, MHIIEBbIE A00aBku. Ponp xumum B
oOecrie4yeHnH MUIIEeBOH OE30MacHOCTH.

Kocmernueckue wu mnapgromepHbsie cpeictBa. bertoBas xumwus. IlpaBuna
0€3011acHOT0 UCTIOJIL30BAHMSI PENAPATOB OBITOBOM XUMHUU B TTOBCEHEBHON KU3HHU.

XuUMHS B CTPOUTENIHCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MaTEpHabl (IIEMEHT, OETOH).

XuMHS B cebCKOM X03stiicTBe. OpraHndecKkre 1 MUHEpaIbHbIE yI00peHusl.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KepaMHuKa.
Marepuainsl 17151 3eKTpoHUKH. HanoTexHOMOTHM.

PacuétHrle 3amaumn.

Pacuérel: Maccel BemiecTBa WM 00BEMA Tra3oB IO HU3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMHM BEIIECTB, MACCHI
(oOBEMa, KoMMUeCTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIHM OJIHO M3 BEIIECCTB MMEET
npuMecH, mMacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OIHO W3
BEIIECTB JAHO B BHJE pPacTBOpa C OIPEACIEHHOW MaCcCOBOW JI0JIEM pPAacTBOPEHHOTO



BELIECTBA, MACCOBOM JOJIM M MOJIIDHOM KOHIICHTpAllMM BELIECTBAa B PacTBOpPE, IOJIU
BBIXOZa IPOIYKTA PEAKLIUN OT TEOPETUUECKH BO3MOKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3anus MeXnpeaIMEeTHBIX CBSi3eHd NMpPU HU3YYEHHUU OOLIeH M HEeopraHuYecKou
xumuM B 11 Kiacce OCyIIECTBIISIETCSI YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHUH, TaK W IOHATUH, NPUHATHIX B OTHEJIBHBIX IPEIMETAaX €CTECTBEHHO-
HAy4YHOTO IHKJIA.

OOmme ecTecTBEHHO-Hay4YHbIE IOHSATHS: SIBICHHE, HAaY4HbIH (QakT, rumoresa,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccu(ukanus, MNEpUOJAUYHOCTb, HAONIIOJCHHE,
M3MEpEHNE, SKCIIEPUMEHT, MOJIEIIb, MOJEIIMPOBAHUE.

®dusuka: MaTepus, MUKPOMUP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOMBI, PaJUOAKTUBHOCTb, MOJIEKYJIA, YHEPIeTUYECKUN YpOBEHb, BELIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, HUACANBHBIM Ta3, (PU3MUECKUE BEITUYMHBI,
€IMHUILIBI U3MEPEHUS, CKOPOCTb, SHEPTUs, Macca.

buonorus: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, MeTaboOIU3M, MaKpo- U
MHUKPOJIEMEHTHI, OEJIKH, JKUPBI, YTIIEBO/Ibl, HYKJICHHOBbIE KUCIIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYrOBOPOT BEIIECTB U MMOTOK 3HEPTHH B SKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJBI, TOJE3HbIE MCKONAEMble, TOIUIUBO,
PECYPCBHI.

TexHonorus: XMMHUYECKass IPOMBINUIEHHOCTb, METAJUIYPIUs, CTPOUTEIIbHBIE
MaTepUalbl, CEIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO, MHIIEBAasi MPOMBIIIIIEHHOCTb,
dapMarieBTHUECKass MPOMBILIUIEHHOCTb, MPOM3BOJCTBO KOCMETHMUYECKUX IPEraparTos,
IPOU3BOJICTBO  KOHCTPYKIIMOHHBIX ~MAaTE€pUAOB, 3JEKTPOHHAs MPOMBINIIEHHOCTb,
HAaHOTEXHOJIOTHH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUAA

JINMYHOCTHBIE PE3YJIBTATbI

B cooTBeTcTBUM C CUCTEMHO-IEATEIBHOCTHBIM MOJIX0J0M B CTPYKTYpE JTMYHOCTHBIX
pe3yIbTaTOB OCBOEHHS MpenMeTa «XUMHUS» Ha YPOBHE CpeJHEro oouiero oopa3oBaHUs
BBIJICJICHbI  CIEAYIOUIME COCTABIISIOIIME: OCO3HAHUE OO0YYarOIMIMMHUCA POCCHUICKON
TpaXIaHCKOM HWACHTUYHOCTH, TOTOBHOCTh K CaMOPa3BUTHIO, CAaMOCTOSITEIBHOCTH U
CaMOOTIpeICNICHUIO; HATU4Yhe MOTHUBALMU K OOYYEHHIO; TOTOBHOCTb M CIOCOOHOCTH
00yJaronmxcsi PyKOBOJICTBOBATHCS TMPHUHITHIMH B OOIIECTBE MpaBHJIAMU M HOPMaMHU
NOBEJICHUS; HATMYME TIPABOCO3HAHUSA, IKOJOTUIECKON KYJIbTYPBI; CIOCOOHOCTh CTaBUTh
IIEJIM ¥ CTPOUTH JKU3HECHHBIC TUTAHBI.

JImyHOCTHBIE ~ pe3yNabTaThl  OCBOCHHS  NpeaMera  «XHUMHA»  OTPaKaioT
cOPMHUPOBAHHOCTh  OTbBITA  MO3HABATETBHOW W  TPAKTUYECKOH  JEATEIbHOCTH
00y4aronmxcs B Mpolecce peaan3au 00pa3oBaTeaIbHON AEITEIbHOCTH.



JluyHOCTHBIE ~ pE3yNbTaTbl  OCBOEHUS ~ IpeaMeTa  «XHUMHS»  OTPAXKAIOT
c(OpMHUPOBAaHHOCTh  OMbITA  IO3HABATENIbHOM M  MPAKTUYECKOW  JCSTEIIbHOCTH
00yyJaromuxcs B Mpoliecce peaan3aiui 00pa3oBaTeIbHON IESITEIbHOCTH, B TOM YUCIE B
YacTH:

1) rpaxIaHCKOro BOCIIUTAHUSA

OCO3HAHMSI OOYYAIOUIUMUCS CBOMX KOHCTHUTYIHMOHHBIX IpaB W OOsS3aHHOCTEH,
YBa)XEHMSI K 3aKOHY U PABOIOPSIKY;

MIPEACTABJICHUS O COLMAIBHBIX HOpMaX U MPAaBUIAX MEKINYHOCTHBIX OTHOILLIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATETbHOCTH IMPU CO3JAHUU YUeOHBIX
IPOEKTOB, PELUICHUH YYEOHBIX U IO3HABATENIbHBIX 3a]a4, BBIIOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHMUS, IOTUKY U apryMEHThI
JIPYTHX TPH aHATU3€ Pa3IUYHbBIX BUJIOB YUeOHOU e TEeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIEHHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEANI0 OT€UECTBEHHOMN
XUMUU;

YBa)KEHHsI K IIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U IPAKTHUECKOTO MPUIIOKEHUS
XUMHUH, OCO3HAHUS TOTO, YTO JIaHHbIE HAYKH €CTh Pe3yJbTaT JUIUTENIbHBIX HAOJIOICHUN,
KPOMNOTJIUBBIX AKCIIEPUMEHTANIBHBIX TOMCKOB, IIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpECca U IO3HABATENIbHBIX MOTHBOB B IOJYYEHUH U TOCIEAYIOIIEM aHaIN3e
uH(GOpPMAIIUU O TIEPEOBBIX JOCTHKCHHSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBS3aHHBIE C XUMUYECKUMHU SBICHUAMH, U
IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEAECHHUE M MOCTYIIKM CBOMX TOBApUUIEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUN MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMsI LIEHHOCTEH 310pOBOro M 6e3omacHoro odpasa KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmtofieHust mpaBui  0Oe30MacHoOro oOpalleHuss C  BelecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUS [IEHHOCTU TPABWJI WHAMBHYAJbHOTO M KOJUIEKTUBHOTO O€30MacHOTO
MOBE/ICHUSI B CUTYAIUSIX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIIO/ICH;

OCO3HAHUSI TOCIENCTBUH W HENPUATUS BPEIHBIX MPHUBBIYECK (YMOTpeOICHUS
AJIKOT0JIsL, HAPKOTUKOB, KypeHUs);

5) TPyA0BOr0 BOCIIUTAHUSA:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4eOHO-MCCIIEJOBATENIbCKOM AEITETbHOCTH,
OOLIECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX AEITEIBHOCTH;

YCTAHOBKM Ha aKTUBHOE y4YacTHUE B PEIICHHWU MPAKTHMUECKHUX 33Jayu COLHUAIbHOU
HAIPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3iuyHOTo pojia, B TOM YHCIe
Ha OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHHUI M0 XUMUU;

YBaXXEHHMS K TPYAY, JIIOASIM Tpyla U pe3yJibTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYATBHOW TpaeKTOpHH 0Opa3oBaHUS,
Oynymeil mnpodeccur W peanu3aliid COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 9KOJIOrHYEeCKOT0 BOCITHTAHMS:

HKOJIOTMUECKH IeJIeCOOOpPa3HOT0 OTHOIIEGHHUS K TPUPOJIE KaK HUCTOYHUKY
CYILLECTBOBAHUS KU3HU Ha 3eMJIE;

NOHUMAaHMsI TJ00ATBPHOTO  XapaKTepa JKOJOTMYECKMX MpoOiieM, BIUSHUS
HKOHOMMYECKUX IPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLIMAIBHOM CPE/IbI;

OCO3HAHMSI HEOOXOJIMMOCTH HUCIOJIb30BAHMS JOCTHKEHUN XUMHUHU [UIsl PElIeHUs
BOIPOCOB PallMOHAIBHOIO MTPUPOA0IIOIb30BAHUS;

AKTHUBHOTO HENPUSITHS NEUCTBHUI, NPUHOCIIINX BPEA OKPYXKAIOIIEH HPUPOIHOM
cpelne, YMEHHUS MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJOTUYECKHE TOCIEACTBUS
MpeANPUHIMAEMBIX IEUCTBUI U IPENOTBPAILATh UX;

HAJIMYUS Pa3BUTOrO SKOJOTUYECKOTO MBIIIIEHUS, SKOJOTUYECKOM KYIbTYpHI, ONbITA
JEATEIbHOCTU HKOJOTUYECKOW HAIpPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHON U COLMAIbHON NMPAKTUKE, CIIOCOOHOCTH U YMEHHS
aKTUBHO MPOTUBOCTOATH UIEOIOTUN XeMOo(poouu;

7) HIEHHOCTH HAYYHOI'0 MIO3HAHMA:

MHUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
0OLIECTBEHHOM MPAKTUKH;

NOHMMAaHUS Ceun(UKN XUMUHM KaK HayKH, OCO3HaHMS €€ poju B (POPMUPOBAHUU
PAalMOHANIBHOTO HAyYHOTO MBIIUIEHUS, CO3JaHUU LEJIOCTHOTrO NpEeJCTaBiIeHUs 00
OKpYXaloLIEM MHpE KaK O €IMHCTBE NPUPOJBI U YEJIOBEKA, B MO3HAHUU IMPUPOIHBIX
3aKOHOMEPHOCTEN U pellIeHUuH MpobsieM COXpaHEeHUs IPUPOITHOTO PaBHOBECHS;

yO0ex1EHHOCTH B 0c000I1 3HAUMMOCTH XUMUU /ISl COBPEMEHHOM LIMBUIIM3AIMU: B €€
TYMaHUCTUYECKON HANpaBI€HHOCTM M Ba)XXHOM pOJM B CO3/JaHUM HOBOM 0asbl
MaTepUAIbHOM KYJIbTYPHI, B PELICHUU TJ00AIbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUS
YeJI0BEYECTBA — CHIPhEBOM, IHEPTETUUECKOM, MUIIEBON M IKOJIOTHUECKON 0€30MacHOCTH,
B Pa3BUTUU MEIUIMHBI, 0OECIIEUEHUU YCIOBUU YCHEIIHOTO TpyJa U 3KOJIOTHYECKU
KOM(DOPTHOM KM3HU Ka)J0ro WieHa 00IecTBa;

€CTECTBEHHO-HAyYHON I'PAMOTHOCTH: NOHMMAaHMs CYIIHOCTH METOJOB IO3HAHUS,
UCTIOJBb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCHOJb30BaTh IOJIydaeMble
3HAHMS JUISI aHAIHM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIET0 MUPa U MPOUCXOSAIINX B HEM
U3MEHEHHM, yMEHUs JieTaTh 000CHOBAaHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX (PAKTOB U
UMEIOLIUXCSI TAHHBIX C EJIbI0 MOTYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BAaTh XMMUYECKHE 3HAHHS IS PEIICHHS
npo0JieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECca K MO3HAHUIO, UCCIIEA0BATEIBCKOM IS TENbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUH MO XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU
NOTPEOHOCTSIMH;

UHTEpeca K OCOOEHHOCTSAM TpyZAa B pPa3IMYHBIX cdepax mnpodeccHoHaNbHOM
JESTENBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MertanpeaMeTHble pe3yibTaTbl OCBOEHHMS IPOTrpaMMbl 0 XUMHUU Ha YpOBHE
CpeaHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIE Ui (dopMupoBaHUs MUPOBO33PEHHUS oOy4aromuxcs
MEXIUCHUIUIMHAPHBIE  (MEXIIpeIMEeTHbIE) OOlIeHayYHble TOHATHUS, OTpa)karoliue
LEJIOCTHOCTh HAYYHOH KapTHHBI MUpa U ceNU(UKY METOJOB ITO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax (MarTepus, BELIECTBO, JHEpIus, SBIIEHUE, IMPOILECC, CHUCTEMA,
Hay4yHbIM (akT, NPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHUs, HCCIEAOBAHUE,
HaOJI0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U IpYTue);

YHHUBEpCAJIbHbIE Yy4YeOHble JEeMCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
peryisTUBHBIE), obecrneunBatomve (GopmupoBaHue (pyHKIUMOHAIBHONH TI'PaMOTHOCTU U
COITMATIbHOM KOMIIETEHIINHN O0YyJarOIIUXCS;

CHOCOOHOCTh 00YYArOIIMXCSl HCIIOJNBb30BATh OCBOCHHBIE MEXKIUCLUUILIMHAPHBIE,
MHUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCaJbHbIE yueOHbIE NEHCTBUS B MO3HABATEIbHOU U
COLIMAIbHOM MpaKTUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU yUYEOHBIMU
NO3HaBaTEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMU ACHCTBUSMU.

Ilo3HaBaTe/IbHBbIE YHMBEPCAJIbHbIE YueOHbIe AelicTBUSA

1) 0a3oBbIe JJOTMYECKHE AeCTBUA:

CaMOCTOSTENBHO (POPMYIIUPOBATH U AKTYaTU3UPOBATH IPOOIIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

ONpPENEINATh LN IeATEIbHOCTH, 3a/1aBasi HapaMeTPbl U KPUTEPUH UX TOCTHIKEHHUS,
COOTHOCHUTb PE3YNbTATHI ACSITEILHOCTH C TOCTABICHHBIMU 1IEJISIMH;

MCIIOJIb30BAaTh IPY OCBOCHWH 3HAHUN MPUEMBI JJOTUYECKOTO MBIIUIECHUS: BBIIEIATh
XapaKTepHble TMPU3HAKU TOHATUA W YCTAHABIMBATh WX B3aMMOCBA3b, MCIOIB30BATh
COOTBETCTBYIOIIHME MOHATUS [T OOBSICHEHHSI OT/IEIbHBIX (DAKTOB U SIBICHUM;

BbIOMpATh OCHOBAHUSI M KPUTEPUU JI KIacCU(PHUKAIUU BEUIECTB U XMMHUECKHX
peakuui;

YCTaHABJIUBATH PUYMHHO-CJIEICTBEHHbIE CBSA3H MEKY U3yYaeMbIMHU SIBICHUSIMH;

CTPOUTH JIOTUUECKHE PACCYX ACHUs (MHIYKTUBHBIE, NEAYKTUBHbBIE, IO aHAJOTUM),
BBISIBJISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYUS. B  PAacCCMAaTPUBAEMBIX  SIBICHHUSX,
(dbopMyIHpOBaTH BEIBOBI M 3aKIIIOUCHHUS;

NPUMEHSTh B TMpollecce TMO3HAHUS HUCIOJb3yeMble B XHUMHUU CHMBOJUYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATh MOJEIbHBIEC IPEICTABICHUS — XMMUUECKHUM 3HAK
(cumBOIM) 37eMeHTa, XUMHUYecKkass (opMmysa, ypaBHEHHE XHMHUYECKOW pEakKiMu — IpH
pemeHn y4eOHBIX TO3HABATENbHBIX W MPAKTHMYECKUX 3a/ady, MPUMEHATh Ha3BaHHBIC



MOJIEJIbHbIE TPEJCTABICHUS Ul BBIABICHHUS XapaKTEPHBIX IPU3HAKOB H3Yy4aeMbIX
BEIIECTB U XUMUYECKHUX pPEeaKLUil.

2) 0a3oBbIe HCCIeA0BaTeIbCKHE IeCTBUSA:

BJIaJIeTh OCHOBAMU METOJIOB HAYYHOT'0 [TO3HAHUSI BEILIECTB U XUMHUYECKUX PEAKIIHIL;

(dopMynUpoBaTh LETU U 3aJa4d HCCIEIO0BaHUSA, HCIOJIb30BaTh MOCTABIECHHBIE U
CaMOCTOATENbHO C(HOPMYIUPOBAHHBIE BOINPOCHl B KaueCTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI /i1 ()OPMHPOBAHUSI THIIOTE3bl IO MPOBEPKE IMPABUIBHOCTH BBICKA3BIBAEMBIX
CYX/ICHUMU;

BJIa/IETh HABBIKAMH CAMOCTOSTEIBHOTO MJIAHUPOBAHUS U IPOBEJICHUS YUEHUUECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh yYMEHHUS HaOmIolaTh 3a XOJOM Ipoliecca,
CaMOCTOSTENBHO IPOrHO3UPOBATH €T0 Pe3yibTaT, (POPMYIUPOBATH 000OIEHUS 1 BHIBObI
OTHOCHUTEIBHO JTOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAaHUS, COCTABIAThH 00OCHOBAHHBIN
OTU€T O MpOoJeNaHHON paboTe;

IpUOOPETaTh ONBIT YUEHUYECKON HUCCIIE0BATEIBCKON U MPOSKTHOM JesITeIbHOCTH,
IPOSBIIATH CIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIbHOMY MOUCKY METOJIOB PELICHUS
NPAaKTUYECKUX 3a]a4, IPUMEHEHHIO Pa3IMYHbIX METOJ0B IO3HAHUS.

3) pabdora ¢ unopmanueii:

OpPUEHTHUPOBATHCSA B PA3IMYHBIX HUCTOYHMKAX HH(OpMaluu (HaydHO-MOMYJsSIpHAs
JUTEepaTypa XMMHUYECKOTO COJAEpkKaHHs, CIpaBOYHbIE Mocoous, pecypcel WHTepHeTa),
aHAJIM3UPOBATh MH(OPMAIIMIO PA3IMYHBIX BUAOB U (OPM INPEACTaBICHUS, KPUTUUECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

(bopMyIHpPOBaTh 3aMPOCHl U MPUMEHATH Pa3IUYHble METOBI IIPU MTOMCKE U 0TOOpE
uH(popMaluu, He0OX0IUMOH /1JIsl BBIMIOJHEHUS YUEOHBIX 3a7a4 ONpPeIeIEHHOTO TUIIA;

npuoOpeTaTb  OMBIT  HCMOJNB30BAHUSA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATH ONTUMANbHYIO (OpMY TMpeAcTaBiIeHHS WHGOpMaIUu
(cxeMbl, rpaduKu, AMarpaMmbl, TaOIUIBI, PUCYHKH U JIPYTHUE);

UCTOJIb30BaTh HAYYHBIN S3BIK B KaueCTBE CPEACTBA NMpH padoTe C XUMHUYECKOU
uH(pOpMaLMel: PUMEHATh MEXIpeIMeTHbIe (pU3ndyeckue U MaTeMaTHUeCKHe) 3HAKU U
CUMBOJIBI, OPMYIIbI, a00pEBHATYPHI, HOMEHKIJIATYPY;

MCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJITHOCTH.
KoMMyHuKaTHBHBIC YHUBEpPCaJIbHbIC YUYeOHbIe 1eiiCTBUA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIa€MOM TeMbI B XOI€ 1hajiora u/uim
JIMCKYCCHUH, BBICKA3bIBATh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHNUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3EHTAIMEl pe3ylbTaTOB I103HABATENILHOM JAESITEIBHOCTH,
MOJIYUEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH MpPU BBHINOJHEHUU
XUMHYECKOTO JKCIEPUMEHTA, TMPaKTHUYEeCKOH padoThl MO HCCIEIOBAaHHIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peai3ali y4eOHOro MpoeKTa, U (OpMYIHPOBATH BBHIBOABI IO
pe3ysbTaTaM IpPOBEAEHHBIX MCCIEIOBAaHUI NYTEM COIJIACOBAaHUSA IO3ULUNA B XOJ€
00CyXeHUsI 1 0OMEHAa MHEHUSIMHU.

PerynsiTuBHbIE YHUBepcaJbHbIe yUeOHbIe 1elCTBHA:



CaMOCTOATENbHO  IJIAHUPOBaTh M  OCYIIECTBISATH CBOKO  I[TO3HABATENIbHYIO
NESATENBHOCTD, ONPEeNss €€ LeIu U 3aJa4l, KOHTPOJIMPOBATh U [0 MEPE HEOOXOAUMOCTH
KOPPEKTUPOBaTh MpeAjaraéMblii alropuT™M JIEHCTBUM INPH BBINOJHEHUH YYEOHBIX H
UCCIIEIOBATENbCKUX 3a/ad, BbIOUpaTh Hanbosee 3(pPEeKTUBHBIN COCOO MX PELIEHUs C
y4€TOM MOJTyYEHHs] HOBBIX 3HAHUM O BEIECTBAaX U XUMUYECKUX PEAKIINAX;

OCYIIECTBIISITH  CAMOKOHTPOJIb  JESTENBHOCTH HA OCHOBE CaMOaHalu3a H
CaMOOIICHKH.

NPEJMETHBIE PE3YJIbTATBI

[TpenmeTHbIe pe3ynbTaThl OCBOSHUS POTrPAMMBI IO XUMHUH Ha YIIIyOJIEHHOM ypOBHE
Ha ypOBHE CPEIHEro 0o0IIero o0pa3oBaHMUsS BKIIOYAIOT CHELUPUUYECKUE A1 y4eOHOTO
npeamera «XUMHsS» Hay4yHbIE 3HaHMs, YMEHHUS U CHOCOOBI JIEHCTBHM 10 OCBOEHHIO,
MHTEPIIpETAMU U MPeoOpa30BaAHUIO 3HAHUM, BUBI JEATEIBHOCTH MO MOTYYEHUIO HOBOTO
3HAHUS U MIPUMEHEHUIO 3HAaHUM B Pa3IMYHBIX YYEOHBIX CUTYallUsX, a TAKXKE B peaJIbHbIX
JKU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ XMMHeH. B mporpamMme mo XMMHM MpEeAMETHbHIE
pe3yJIbTaThl IPEACTABICHBI 110 TO1aM U3Yy4EHHUSI.

10 KJTACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUs» OTPaXaroT:

c(OpMHUPOBAHHOCTH MPEACTABIECHUN: O MECTE U 3HAYEHUU OPTraHUYECKON XMMUU B
CHUCTEME €CTECTBEHHBIX HAayK M €€ poJu B 00ECIEeYeHHU YCTOMYMBOTO pPa3BUTHUSA
YEJIOBEYECTBA B PEIICHHH TMPOOJEM SKOJOTHUYECKOW, IHEPreTUUeCKOM M MHUIIEBON
0€301acHOCTH, B pa3BUTUU MEAMLIMHBI, CO3JaHIUH HOBBIX MaT€PHAJIOB, HOBBIX HICTOUHUKOB
HHEpruM, B O0OECIEUEHUH PaLMOHAIBHOIO MPHUPOJONOIL30BAHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUS U OOIIeH KYyJIbTYphl YEJIIOBEKa, a TAKXKE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOUICHMSI K CBOEMY 3/I0POBbIO M MIPUPOTHON Cpejie;

BJIa/ICHUE CUCTEMOIN XMMHUUYECKHUX 3HAaHUM, KOTOpask BKJIFOYAET: OCHOBOIIOJIATAIOIINE
HOHATHS — XUMHYCCKHI 3JIEMEHT, aTOM, SIJIPO U DJICKTPOHHAs 000JI0uKa aToma, S-, p-, d-
aTOMHBIC OpOWTAIM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aToMa, THOPHIM3aIIHs
aTOMHBIX OpOuTasneil, HOH, MOJIEKyJa, BaJIEHTHOCTb, AIEKTPOOTPULIATENBHOCTD, CTENCHb
OKHCIICHUSI, XUMUYECKasi CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHbII 00BEM, yriepoIHbIN
CKeJeT, (PyHKIMOHaJbHasl Tpylma, paaukal, CTPYKTypHble (QopMmyibl (pa3BEPHYTHIE,
COKpAILIEHHbIE,  CKEJIETHBIE), HW30MEpPHUsl  CTPYKTypHas U  IPOCTPaHCTBEHHas
(reomeTpuyeckas, ONTHYECKas), M30MEpPbl, T'OMOJOTMYECKUI  psAl, TOMOJOTH,
YTJIEBOJOPOBI, KUCIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKHE COEIMHEHUs, MOHOMED,
NOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEIUHEHMS; TEOPHM, 3aKOHBI
(nepuonnueckuii 3akoH Jl. 1. MenaeneeBa, Teopusi CTpOEHUSI OpraHUYECKUX BEIIECTB A.
M. BytnepoBa, 3aKOH COXpPaHEHHs MAcChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPALICHUS
HHEPrUM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUIA S3bIK XUMMHH,
MHUPOBO33PDEHUECKHE 3HAaHUSA, JIEKAIIME B OCHOBE IIOHUMAHUs NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJIICHUN; TMPEACTABICHUS O MEXaHU3MaX XUMHUYECKUX
peakuuii, TEpPMOJUHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTAX UX NPOTEKaHUs, O
B3aMMHOM BJIMSTHUU aTOMOB U T'PYIIIT aTOMOB B MOJIeKyJ1aX (MHAYKTUBHBIA U ME30MEPHBII
addexrtsl, opueHTanThl | 1 1l pona); pakTomornyeckue cBeACHHsI O CBOMCTBAaX, COCTaBe,



MOJIy4eHUHU U 0€30MaCHOM HCIOJIb30BaHNN BaXKHEHIIIMX OPraHMUECKUX BEUIECTB B ObITY U

NPAKTUYECKOW JIeATEIbHOCTH 4YeJNOBEKa, OOMIMX HAyYHBIX MNPUHIUIAX XUMHUYECKOTO

MPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOJA, IEPEPaOOTKU HEPTH);
c(OpMHUPOBAaHHOCTh YMEHHUI: BBISIBISTH XapaKTepHblE TNPU3HAKUA TIOHSTHUH,

yCTaHABIMBAaTh MX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHUS TPU

ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COECIUHEHUII;
c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BAaTh XWMHMUYECKYI0 CHUMBOJHMKY JUISl COCTABJICHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OpMyn OpraHUYeCKUxX
BEILIECTB;

COCTaBJISITh ypaBHEHUS XUMHUYECKUX PEAKIUM U PACKPhIBaTh HUX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MMOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO
OajlaHca 3THX peakiui, peakluii HOHHOTO OOMEHa MyTEM COCTaBJICHUS WX TOJIHBIX U
COKpalIEHHBIX HOHHBIX YPaBHEHHI;

W3TOTaBIMBATh MOJIEIU MOJIEKYJ OPraHWYECKUX BEHIECTB ISl WIITIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAIICKHOCTh H3YUCHHBIX
OpraHUYECKHX BEHIECTB M0 UX COCTaBY U CTPOCHHIO K OMpPENeNEHHOMY KiacCy/Tpyrie
COCIMHEHWH, MaBaTh MM Ha3BaHWs Mo cucTemarmueckoir HomeHkimatype (IUPAC) u
MPUBOAUTh TPUBUAIBHBIE HA3BaHUS ISl OTIEIBHBIX IPEICTABUTENCH OpPraHMYeCKUxX
BEILIECTB (9TUJICH, allETUJICH, TOTYOJ, TIULEPUH, STUICHTIINKOIb, (HeHO, (opMalbAETU/I,
aneTanbleTHl, aleTOH, MypaBbUMHAs KHCJIOTA, YKCYCHas KHCJIOTa, CTeapUHOBas,
OJICMHOBAsl, MAJIbMUTUHOBAS KHUCJIOTHI, TJUIUH, aJaHWH, MaiabTo3a, (PYKTO3a, aHUJIUH,
JUBUHWII, U30TIPEH, XJIOPOMNPEH, CTUPOIL U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACISITh BUJI XUMUUECKOU CBSI3M B OPTaHUYECKUX
COEIMHEHUSX (KOBaJECHTHAsA U UOHHAs CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBSI3b);

chOpMUPOBAHHOCTh yYMEHHUSI TNPUMEHATH IOJOXKEHHUS  TEOPUU  CTPOCHHS
oprannuecknx BemectB A. M. BbytnepoBa nansi OObSICHEHHMS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMSI;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEepPU30BaTh COCTaB, CTPOCHHUE, (PU3WYECKUE U
XUMUYECKHE CBOMCTBAa TUIHMYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJIKAHOB, IMKJIOAIKAHOB, AJIKEHOB, AJKaJUEHOB, AJIKWHOB, apOMATHYECKUX
YTJIEBOJIOPOJIOB, CHUPTOB, ajbJCTHI0B, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U
CIIOXKHBIX J(QHUPOB, XUPOB, HUTPOCOCTUHEHUH W AaMHHOB, AMUHOKHUCIOT, OEIKOB,
YTJIEBOJIOB (MOHO-, IU- U MOJIUCAXapUJI0B), WITFOCTPUPOBATH TEHETUUYECKYIO CBA3b MEXTY
HUMU YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUUYECKHUX PEaKIHil C HCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYII;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKIaTh Ha KOHKPETHBIX MPUMEpPAX XapakTep
3aBHCHMOCTH PEAKIMOHHOW CIMOCOOHOCTH OPTaHUYECKUX COCAMHEHHH OT KPATHOCTH
THIIa KOBAJIEHTHOMN CBSI3M (G- U T-CBSI3U), B3aUMHOTO BIIUSHHS aTOMOB U TPYII aTOMOB B
MOJIEKYJIAX;



c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HICTOYHUKH YTIIEBOJOPOAHOIO ChIPhS
(HedTb, IPUPOIHBII ra3, yroihb), CHOCOObI €ro NepepadOTKH U MPAKTUYECKOE IPUMEHEHUE
IPOJYKTOB NepepaboOTKH;

c(hOpMHUPOBAHHOCTD BJIAJICHUSI CUCTEMON 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAAaX
NO3HAHUS — HAOJIIOJIEHUH, U3MEPEHUH, MOJIECIUPOBAHUM, SKCIIEPUMEHTE (pEalbHOM U
MBICIIEHHOM) U YMEHHUS IPUMEHSATb 3TH 3HAHUS;

c(OpPMUPOBAHHOCTH yMEHHUS TPHMEHATH OCHOBHBIE ONEpPAIMH MBICITHTEIHHON
NESITENbHOCTU — aHAJIN3 U CUHTE3, CPaBHEHUE, 0000IIeHUE, CUCTEMAaTHU3aIINIO, BBISIBICHHE
NPUYMHHO-CIIEACTBEHHBIX CBSA3€H — JUIS HM3Y4YCHHs] CBOWCTB BEUIECTB M XHMHUYECKHX
peaxkuuu;

c(OPMUPOBAHHOCTh YMEHHU: BBISBISTH B3aWMOCBS3b XHUMHUYECKHX 3HAHUH C
MNOHSTHSMHU U TIPEACTABICHUSIMU APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB i Oolee
OCO3HAHHOTO TOHHMMAaHHS CYIIHOCTH MaTepHaIbHOIO €AMHCTBA MMpA, HCIOJIb30BaTh
CUCTEMHBIC 3HAHUS 1O OPraHMYECKOW XWUMHUU HJisi OOBSICHEHHS U MPOTHO3MPOBAHUS
SBJICHU, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHUM: MPOBOJAUTH PACUETHl MO XUMUYECKUM (popmynam u
YpaBHEHUSM XHUMHUYECKUX DPEAKIHWHA C WCTOIh30BAaHHEM (PU3NYECKHX BEIUYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapAKTEPU3YIOIIUX BEIIECTBA C KOJIHMUYECTBEHHOM
CTOPOHBI: Pacy€Tbl MO HAXOXKJIECHUIO XUMUYECKON (OpMyINbl BELIECTBA MO M3BECTHHIM
MAacCOBBIM  JIOJIIM XUMHUYECKUX JJEMEHTOB, IMPOJIYKTaM CropaHus, IUIOTHOCTHU
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3MPOBATH, AHAIU3UPOBATH M OIEHUBATH C
NO3UIUH 3KOJIOTUYECKONM O€30MaCHOCTH MOCIEACTBUS OBITOBOW M IPOM3BOJCTBEHHOMN
NeSTETbHOCTH  YEJIOBEKa, CBA3aHHOM ¢ MepepadOTKOM BelIecTB, MCIOJIb30BATh
NOJYyYCHHBIE 3HAHWS UIsl TPHUHATHS TPAMOTHBIX PEHICHWH MpoOJeM B CHUTYaIUsX,
CBSI3aHHBIX C XUMMEH;

c(OpMHUPOBAHHOCTh YMEHMI: CaMOCTOSATEIbHO IUIAHUPOBaTh U  IPOBOJUTH
XUMUYECKHI SKCIEPUMEHT (IOJyYeHHEe M U3yUeHUE CBOWCTB OPraHMYECKUX BEIIECTB,
KayeCTBEHHbIE pPEaKIUH YIJIEeBOJAOPOJIOB PA3IMUHBIX KJIACCOB M KHUCIOPOACOACPHKAIINX
OpPraHWYEeCKHX BEILIECTB, PEIIEHUE OHKCIEPUMEHTAIBHBIX 33Jad IO PaCIO3HABAHUIO
OpraHUYECKHUX BEIIECTB) C COOIIOACHUEM MPAaBUII O€30MACHOT0 OOpAIIEHUs C BEeIIECTBAaMHU
U 1a00paTOpHBIM 000pyI0BaHNEM, (HOPMYINPOBATH IIETb UCCIIEI0BAHUS, IPEJICTABIATH B
paznu4yHOi QopMme pe3ynbTaThl SKCIIEPUMEHTa, AaHAJIM3UPOBAaTh U OLIGHUBATh UX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHUH:

coOiroaTh MpaBWiia HKOJOTMYECKH IeJ1ecCO00pa3HOro TMoBeJeHUs B OBITY U
TPYJOBOW JEATENIBHOCTH B IE€JIAX COXPAHEHMsSI CBOErO 3/I0pPOBbs, OKpY’KaroLIeH
NPUPOTHON CPeIbl ¥ TIOCTHKEHHSI €€ YCTOMYUBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBHSA Ha IKUBBIE OPraHU3MBI
OTpeeIEHHBIX OpraHUYEeCKUX BeIleCTB, MOHUMas cMmbici nokazatens [1/1K;

aHAM3UPOBATh  IIEJIECOO0PA3HOCTh TMPHUMEHEHUS OpPraHWYECKHUX BELIECTB B
TIPOMBIIINIEHHOCTH ¥ B OBITY C TOYKH 3PSHUS COOTHOIICHHS PUCK-TIONH3a;



c(OPMHUPOBAHHOCTh ~ YMEHHMI:  OCYLIECTBIATh  LIEJCHANpPABICHHBIM  MOMCK
XUMHUYEeCKOH HH(pOpMaluM B pPA3IMYHbIX HMCTOYHUKAX (HayyHas U y4eOHO-HAay4dHas
JaUTepaTypa, cpeicTBa MaccoBoll uH(opmanuu, WHTEpHET W JApyrue), KpUTUYECKU
aHAJIM3UPOBAaTh XUMHUYECKYI0 HH(pOpMalMio, nepepadarbiBaTh €€ M HCHOJIb30BaTh B
COOTBETCTBUH C TIOCTABJICHHOHN y4eOHOH 3a1a4eil.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OcBoeHUs Kypca «OOmas ¥ HeopraHudecKas XUMHS
OTpaXkaroT:

c(OpMHUPOBAHHOCTh  MPEJCTABICHUI: O MaTEepUAJIbHOM  E€OUHCTBE  MHDA,
3aKOHOMEPHOCTSAX W IT03HABAEMOCTHU SBJICHUH NPUPOJBI, O MECTE U 3HAYEHUU XMMHH B
CUCTEME ECTECTBEHHBIX HAyK M €€ pojid B OOECIEYEHUH YCTOWYUBOIO Pa3BUTHS, B
peleHuy mpoOjeM SKOJIOTMYECKOW, JHEpreTMYecKOM M NUINEeBOM Oe30MacHOCTH, B
pPa3BUTUM MEAMIIMHBI, CO3/laHUM HOBBIX MATE€pPUAJIOB, HOBBIX HCTOYHHMKOB SHEPTUHU, B
o0ecrieueHNH PalliOHAIBHOTO IPUPOAOIIONB30BaHus, B POPMUPOBAHUN MUPOBO33PEHUS U
oOu1eil KyJIbTyphl UETIOBEKA, a TAKKE IKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPELE;

BJIQJICHUE CUCTEMOW XMMHWUYECKUX 3HAaHUW, KOTOpas BKIKOYAET: OCHOBOIIOJIATAOIIINE
HOHATUS — XUMUYECKUN 3JIEMEHT, aToM, Sp0 aToMa, U30TOIbI, 3JIEKTPOHHAsE 000JI04YKa
aToma, S-, p-, O-aTroMHbBIE OpOWTaNM, OCHOBHOC M BO30YXIEHHOEC COCTOSIHHS aToMa,
rudpuau3anus aTOMHBIX opburaei, VIOH, MOJIEKYyJIa, BaJICHTHOCTb,
AIIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIECHMS, XHMHUYeCKass CBs3b (KOBaJICHTHAs,
WOHHAs, MeETaJNINYecKas, BOJOPOJHAs), KpUCTAUIMUECKAas pEIIETKa, XUMHUYECKas
peaxuus, pacTBOp, 3JIEKTPOJIUTHI, HEAIEKTPOJIMUTHI, JIEKTPOJUTHUUYECKAs AMCCOLMALINS,
CTENEHb JMCCOLMALMU, BOJOPOAHBIA IIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBMTEID,
Ter10BOM 3((HEeKT XMMHUUYECKON PEeaKuu, CKOPOCTh XUMHUECKON peakluu, XUMHUECKOe
paBHOBECHE; TEOPUM M 3aKOHbI (TE€OpHUsA  DIIEKTPOJIUTUYECKON  JUCCOLMALINH,
nepuoauueckuid 3akon J[.M. MeHneneeBa, 3aKOH COXpPAHEHHsS MACChl BEHIECTB, 3aKOH
COXpaHEHMs U MPEBPALICHUS SHEPTUU NP XUMHUYECKUX PEAKLUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XVUMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE NMOHMMAHHUSI MPUYUHHOCTU U
CUCTEMHOCTH XUMUYECKUX SBJIICHUI; COBPEMEHHBIE MTPEICTABICHUS O CTPOCHUH BELIECTBA
Ha aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHUS O
MEXaHM3MaxX  XUMUYECKUX  peakluid, TEepMOAMHAMUYECKMX U  KUHETUYECKUX
3aKOHOMEPHOCTSX UX NPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECUU, PACTBOPAX U AUCIIEPCHBIX
cucrteMax; (pakTOJIOTHUYECKHE CBEJICHHSI O CBOIMCTBAX, COCTaBe, MOJIYYCHUU U O€301acHOM
UCIOJIb30BAHUM BAKHEHIIMX HEOPraHMYECKUX BEHIECTB B OBITY M MPaKTUYECKOUH
NeSITETFHOCTH YeI0BeKa, OOMIMX HAYYHBIX MPUHLIUIIAX XUMUYECKOTO POU3BO/ICTBA;

c(OpMHUPOBAaHHOCTh YMEHUN: BBISBIATH XapaKTepHble NPU3HAKUA TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJB30BATH COOTBETCTBYIOLIUE TIOHATUS TpHU
ONMKMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHHUIA;

c(OPMUPOBAHHOCTh YMEHHUS HCMOJB30BaTh XUMHUYECKYI0 CHMBOJUKY IS
cocTaBlieHUsl (POPMYJI BEIIECTB M YPABHEHUM XUMHYECKUX PEaKUUi, CUCTEMAaTUYECKYIO
HoMmeHknaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OT/ICIBbHBIX BEIIECTB;



c(OPMHUPOBAHHOCTh YMEHHUS OIpPEIENATh BaJEHTHOCTb U CTENEHb OKHCICHMS
XMMHUYECKHX 3JIEMEHTOB B COEIMHEHMSIX, BU XUMUYECKON CBSI3U (KOBaJICHTHAs, NOHHAS,
MeTaJNINYeCKas, BOJIOPOHAS ), TUIl KPUCTAIIINYECKON pEIIETKN KOHKPETHOIO BELLIECTBA;

c(OpMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BUJA
XUMHUYECKOW CBA3M M THUNA KPUCTAUIMYECKON pemeETKH, OOMEHHBIH M JTOHOPHO-
aKLENTOPHBIN MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHON CBSI3H;

c(OpMHUPOBAHHOCTbh YMEHUM: KIAaCCU(PUIIMPOBATH: HEOPTAHUYECKUE BEIIECTBA 10 X
COCTaBy, XHMMMYECKHE peaklUud [0 pa3IuyHbIM IpU3HAKaM (YUCIYy M COCTaBy
pearupyoIux BeIecTB, TEII0BOMY 3(PPEKTY peakuu, U3MEHEHHIO CTENIEHEN OKUCIEHUS
3JIEMEHTOB, 0OPAaTUMOCTH, YUaCTHIO KaTaJu3aTopa U APYTUe); CaMOCTOSTENIbHO BEIOUPATh
OCHOBAaHHA M KPUTEPUM i1 KIAaCCU(PUKALMHA H3YYaeMbIX BELIECTB U XUMUYECKUX
peaxkuuu;

c(hOpMUPOBAHHOCTH YMEHHSI PACKPBIBaTh CMBICI mepuoauyeckoro 3akona J[. U.
MenzeneeBa U JIEMOHCTPHPOBATh €r0 CHUCTEMATH3UPYIOIIYIO, OOBACHUTEIBHYIO U
IPOrHOCTUYECKYIO (D YHKLIUU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB U
MOHOB XMMUYECKHX 3JIEMEHTOB IIEPBOrO—4YETBEPTOrO IeprnoAoB [lepuoanueckon cucreMsl
JI.. MenneneeBa, UCHOb3Ysl MOHATHS «3HEPreTHUUECKHE YPOBHU», «IHEPIETHUUYECKHE
NOJAYpPOBHH», «S-, pP-, d-aTOMHBIE OpOWUTATN», «OCHOBHOE U BO30YXKIEHHOE
HHEPreTUYECKHE COCTOSIHUS aTOMa»; OOBSCHATh 3aKOHOMEPHOCTU W3MEHEHHUS CBOMCTB
XMMHYECKHX 3JIEMEHTOB M WX COEIMHEHWU MO mepuomaM W rpymnmnam l[lepuoamyeckoit
cuctemsl /. . MeHneneeBa, BaJIGHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHUS UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (ONMUCHIBATh) OOIIME XMMHUYECKHUE
CBOMCTBA BEUIECTB PA3JUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXy HEOPTaHMYECKUMU BEILECTBAMU C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIU;

c(OpMUPOBAHHOCTH YMEHUS  pacKpbIBaTb  CYIIHOCTH: OKHUCJIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3THUX
peaKIMii; peakiuii HOHHOTO OOMEHa MYTEM COCTABJIEHHUS UX IOJIHBIX M COKPAIIEHHBIX
MOHHBIX YPaBHEHMI; peakluii THAPOIIN3a; peakunii KOMIUIEKCOO0pa3oBaHus (Ha MpUuMepe
I'MJIPOKCOKOMILJIEKCOB LINHKA U AJTIFOMUHUA);

c(hOpMHUPOBAHHOCTH YMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX
peakuyii ¢ y4€TOM HUX JHEPIeTHUYECKUX XAPAKTEPUCTHUK, XapaKTep U3MEHEHUs CKOPOCTHU
XUMHYECKOM pPEaKkUuu B 3aBUCHMOCTH OT PA3IMYHBIX (DAaKTOpOB, a TaKXKe XapakTep
CMEIICHHSI XUMUYECKOT'0 pAaBHOBECHS MO/ BIMSHUEM BHEITHUX Bo3AecTBU (mpuHLuI Jle
[Tarense);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh XMMHUYECKUE PEAKIIMH, JIeXKaIlle B
OCHOBE NPOMBIIIIEHHOTO TOJY4YEeHUSI CEPHOM KHCIOTHI, aMMHaka, OOIIMe HaydHbIe
MNPUHIIMITBI XUMHUYECKUX MMPOU3BOJICTB; 11€J1eCO00pa3HOCTh MPUMEHEHUSI HEOPTaHUYECKUX
BELIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHMSI COOTHOLIEHUS PUCK-TIOJb3A;

c(hOpMHUPOBAHHOCTH BIAJCHHUS CHUCTEMOM 3HAHUM O METOJaX HAay4YHOIO MO3HAHUS
SIBIICHUH PUPOABI — HAOIIOICHIE, U3MEPEHHUE, MOJICIMPOBAHUE, IKCIICPUMEHT (peabHbIHI



Y MBICJICHHBI), UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSITh 3TH 3HAHUS
IpU DKCIEPUMEHTAIBHOM HCCIEIOBAHUU BEIIECTB M JJsl OOBSICHEHHS XMMHYECKHX
SBJICHUM, MMEIOIIMX MECTO B MPUPOJIE, MPAKTUYECKOM NESITEIIbHOCTH 4YEJIOBEKa U B
MOBCEIHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBIATH B3aUMOCBSA3b XUMHUUYECKUX 3HAHUU C
MNOHSATHSIMHU U TPEACTABICHUSIMU APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB i Ooliee
OCO3HAHHOT'O MOHUMAHUSI MAaTEPUATBLHOTO €UHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHSI MPOBOIUTH PACUETHI: C HCIOIB30BAHUEM IOHSTUI
«MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE» U «MOJISIpHAsT KOHIIEHTpAIUsI»; MacChl BEIIECTBa
Wi 00b€Ma raza Mo U3BECTHOMY KOJUYECTBY BEIECTBA, Macce WU 00BEMY OJHOTO W3
YYaCTBYIOIIUX B PEAKI[MU BEIIECTB; TETIOBOT0 3 (heKTa peakinu; 3HaYeHUS BOJIOPOTHOTO
MOKa3aTelsl paCTBOPOB KUCIOT U LIEJI0YEH C U3BECTHON CTENEHBIO JUCCOLUALINN; MACChI
(o0BEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUHU, €CIM OJTHO U3 MCXOIHBIX BEIIECTB
JIaHO B BHUJIE pacTBOpa C OMPEICIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BEILIECTBA WU
JaHO B W30BITKE (MMEET MPHUMECH); JOJM BBIXOJA MPOAYKTa pPEaKluH; OOBEMHBIX
OTHOILIEHU Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENIBHO IUTAHUPOBATh U TMPOBOAUTH
XUMHYECKHN JKCIEPUMEHT (MPOBEACHUE PEaKIMii MOHHOTO OOMEHa, MOJTBEPKICHUE
KaueCTBEHHOTO COCTaBa HEOPTraHMYECKUX BEIIECTB, OMPEIEICHHUE CpPEabl PacTBOPOB
BEIIECTB C TMOMOIIBI0 HMHIUKATOPOB, HM3YUYCHUE BIMSHHS Pa3IHYHbIX (AKTOPOB Ha
CKOPOCTh XHMMMUYECKON peakIu, pelIeHWE OJKCIePUMEHTAIBHBIX 3a7ady [0 TeMam
«Mertamnbe»y u «Hemertamnel») ¢ coOnmtofeHreM MpaBuil 0€30MacHOTO OOpalleHus ¢
BELIECTBAMU U JaOOpaTOpHBIM 000pynOBaHUEM, (HOPMYIUPOBATH LIE€Tb HCCIEIOBAHUSA,
NPEJICTABISATh B Pa3lUyHOW (QopMe pe3ylbTaThl JIKCIEPUMEHTa, aHATU3UPOBATh U
OIICHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh yMEHHI: COOIOJATh MpaBWiIa TOJB30BAHHUS XHUMHYECKOU
MOCY/I0¥M M J1a0OpaTOPHBIM 000pYI0BaHHUEM, OOpAIlIEHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSAMH IO BBIMOTHEHHUIO JIA0OPATOPHBIX XMUMHUYECKHX OIBITOB, SKOJIOTUYECKU
11eJIECO00Pa3HOT0 MOBEACHHUS B OBITY M TPYJIOBOU NESITEIBHOCTH B IEISAX COXPaHEHUS
CBOETO 3J0POBbs, OKPYKAIOIIEH NPUPOJHOW Cpelbl M JOCTHMKEHUS €€ YCTOWYHUBOTO
pa3BUTHSA, OCO3HABAaTh OIMACHOCTb TOKCHYECKOTO JCHCTBUS Ha >KHUBBIC OpPraHU3MBI
OIPEICIEHHBIX HEOPTAHUYECKHUX BEIIECTB, MOHUMAas cMbIci noka3arens [IJIK;

chOpMUPOBAHHOCT, ~ YMEHMM:  OCYIIECTBJISITH  IE€JICHANPABICHHBIA  TMOWCK
XUMHYECKOW HH(OpMAIMU B Pa3NUYHBIX HCTOYHUKAX (HayyHas M Yy4eOHO-HaydHas
JIUTepaTypa, cpeicTBa maccoBoil uH(opmaruu, WHTEpHET W JApyrue), KpUTHYECKU
aHAJM3UPOBATh XUMHYECKYI0 HHQOpMaIuio, mepepadbarsiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBUHU C IIOCTABJICHHOHN y4eOHOH 3aa4eil.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC

KosauvecTBO 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NMPOrpamMMbI Bcero Kontpoaenbie  Hpakruteckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKON XUMHHU
[IpenmeT opraHM4eCKON XUMUMU. bubmiorexa LIOK
https://lesson.edu.ru/904/10
1.1 Teopust cTpoeHUss OPraHNYECKUX 8
coenuHenui A. M. bytieposa bubmmoreia PILL
https://resh.edu.ru
Uroro no pazgeny 8
Pa3zpnen 2. YrueBoaopoabt
bu6mmoreka IIOK
21 [IpenenbHbIC YTIEBOIOPOIBI — 5 https://lesson.edu.ru/904/10
aJIKaHbI, IMKJIOAJIKaHbI bub6nuorexa POIII
https://resh.edu.ru
bu6mmoreka IIOK
29 HenpezaenbHbie yrieBoA0POIbL: 14 1 https://lesson.edu.ru/904/10
AJIKEHBI, AJIKATUCHBI, AJIKUHBI bubnmuorexa POII
https://resh.edu.ru
bu6mmorexka IIOK
53 ApoMaTHuecKue yrieBOA0POIbI 3 https://lesson.edu.ru/904/10
(apensr) bubmuorexa POII
https://resh.edu.ru



https://lesson.edu.ru/904/10
https://resh.edu.ru/
https://lesson.edu.ru/904/10
https://resh.edu.ru/
https://lesson.edu.ru/904/10
https://resh.edu.ru/
https://lesson.edu.ru/904/10
https://resh.edu.ru/

[TpupoaHbie ICTOYHUKU

bu6mmoreka [IOK
https://lesson.edu.ru/904/10

24 YTJIEBOJIOPOJIOB U UX MepepaboTKa 4 bubnuoreka POII
https://resh.edu.ru
bu6mmoreka [IOK

25 [anoreHpon3BOAHbIC 4 https://lesson.edu.ru/904/10

YIJIEBOAOPOIOB bubnuoreka POII
https://resh.edu.ru
Uroro no pazgeny 35

Pasznea 3. Kuciopoacoaep:xamue oprannyeckue coeJMHeHU s

bu6mmoreka [IOK
https://lesson.edu.ru/904/10
3.1 . D 11
Cripri. ®enon bubnuoreka POIII
https://resh.edu.ru
KapOoHUIBLHBIE COETMHEHNUS bubmmorexa OK
P g | https://lesson.edu.ru/904/10
3.2 ajbACTHIBI U KeToHbI. KapOoHOBBIE 21
KHCIIOTHI. CioKHbIE 3GUpHI. JKUpb bubmmorexa P
' pBI. p https://resh.edu.ru
bu6mmoreka IIOK
https://lesson.edu.ru/904/10
3.3 Y 9
TJICBOJIRT bubmuoreka POIII
https://resh.edu.ru
Hroro no pazneny 41

Paznen 4. A3oTcoaep:kaniue opraHudecKue coeTnHEeHUsI



https://lesson.edu.ru/904/10
https://resh.edu.ru/
https://lesson.edu.ru/904/10
https://resh.edu.ru/
https://lesson.edu.ru/904/10
https://resh.edu.ru/
https://lesson.edu.ru/904/10
https://resh.edu.ru/
https://lesson.edu.ru/904/10
https://resh.edu.ru/

bu6mmoreka [IOK
https://lesson.edu.ru/904/10

4.1 A LA .b 12 1 2
MUHBI. AMUHOKHCIIOTHI. benku e a—
https://resh.edu.ru
Hroro mo pazaeny 12
Pa3pnes S. BoicokoMOJIEKYISIpHbBIE COeIMHEHUS
bu6mmoreka [IOK
5.1 BBICOKOMOIIEKYJISIPHEIE COEINHEHUS 6 1 https://lesson.edu. n/904/10
' YBp A bubrorexa POIII
https://resh.edu.ru
Hroro mo pazaemy 6
OBUIEE KOJIMYECTBO YACOB I10 102 3 5
I[TPOI'PAMME
11 KJIACC
KosmmuecTBo 4acos DJIEKTPOHHBIE
HaumeHoBaHuUe pa3esioB U TeM (undposbie)
Ne /it Kourpoubnsie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcsl
Pa3pnen 1. Teoperuyeckue 0OCHOBBI XUMHU
Crpoenne atoma. [lepuoanueckuit bubnuoteka [IOK

1.1

3akoH U [lepuoauueckas cucrema

https://lesson.edu.ru/904/11



https://lesson.edu.ru/904/10
https://resh.edu.ru/
https://lesson.edu.ru/904/10
https://resh.edu.ru/
https://lesson.edu.ru/904/11

XAMHAYECKUX deMeHToB JI. 1.

bubnuoreka POII

Menneneera https://resh.edu.ru
bu6mmoreka [IOK
12 CTtpoeHue BelecTBa. 1 https://lesson.edu.ru/904/11
' MHoroo6pa3ue BemecTB bubnuoreka POII
https://resh.edu.ru
bu6mmoreka [IOK
https://lesson.edu.ru/904/11
1.3 XUMHUYECKUE PeaKIuu 19 Bu6miorexa POLL
https://resh.edu.ru
Hroro mo pazaeny 39
Pa3znen 2. Heopranuveckasi XumMusi
bu6anorexa IIOK
https://lesson.edu.ru/904/11
2.1 Hemeramnie: 31 Eu6orexa POLII
https://resh.edu.ru
bu6mmoreka IIOK
https://lesson.edu.ru/904/11
2.2 Merasb: 23 Buonuorexa PIIII
https://resh.edu.ru
Wroro no pasaeny 54
Pa3zgen 3. Xumud v :Ku3Hb
31 Metoanl NO3HAHUS B XUMHUU. 9 bu6nmuoreka [IOK

XUMUS U )KU3Hb

https://lesson.edu.ru/904/11



https://resh.edu.ru/
https://lesson.edu.ru/904/11
https://resh.edu.ru/
https://lesson.edu.ru/904/11
https://resh.edu.ru/
https://lesson.edu.ru/904/11
https://resh.edu.ru/
https://lesson.edu.ru/904/11
https://resh.edu.ru/
https://lesson.edu.ru/904/11

bubnuoreka POII
https://resh.edu.ru

Uroro no pazneny

OBILEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



https://resh.edu.ru/

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 11 knacc/ IN'abpuensn O.C., OctpoymoB N.I'., Cnankos C.A.,
JI€skun A.H., AkiinonepHoe obmectBo «M3aarensctBo «IIpocBemieHue»

Xumus, 10 knace/ 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

Xumus (yriryOsieHHbIN ypoBeHb). Peanuzanus Tpedbosanuit ®I'OC
cpenHero obmero oOpa3oBaHUs : METOAMYECKOE mocoOue A yuutens / [A.
A. KaBepuna, M. I'. CHactuna] ; Hayud. pen. H. B. CBupunenkona ; mop pe.
A.A. Kasepunoii. — M. : ®I'BHY «MHCTUTYT cTparernu pa3BUTHs
obpazoBanus», 2023. — 100 c.: ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
denepanbHblil mopran «Poccuiickoe oopazoBanre WWw.edu.ru

Enunas xoyekius nudpoBeiX 00pa3zoBaTelbHBIX PECYpCOB Anlpec caifta:
http://school-collection.edu.ru

Ortkperthiil kowtemk: XumusaCollege.ru — uHTepHET-IPOEKT ISt
JTVMCTAaHIIMOHHOM MOATOTOBKHM K craue EI'D. Anpec caiita:

http://college.ru/himiya/

[Topran hbyHAaMEHTAIBHOTO XUMUYECKOTO 00pazoBanus Poccun.
Anpec caiita: http://www.chemnet.ru

[Nazera "Xumus" uzgarenbckoro noma 1-ro centsops. Caiir "5 uay Ha ypok
xumun'". Marepuaisl K ypoky. Aapec caitra: http://him.1september.ru

XuMust 17151 BCEX: WUTIOCTPUPOBAHHBIE MaTepUAIbI 10 OOIIEH, OpraHnYeCcKon
¥ HeopraHnmdeckor xumun. Aapec caira: http://school-sector.relarn.ru/nsm/

Kypnuan "Xumus u XKuzub - XXI Bex". Aapec caiira: http://www.hij.ru



Mup xumun. Ha caifre: kpaTkuii Kypc XUMHH, OMOrpaduu XMMHUKOB, CTAaThH,
BEIIIECTBA, OMBITHI, My3eil. OOJIaCTH XHUMHUK: OpraHUYeCKasl, aHATUTUIECKas,
IKOXUMHUS, HeTeXUMIsI, TepMOXUMUsL. Anpec caiita: http://chemistry.narod.ru
Bupryansnas Xumndeckas Lllkona Aapec caiita: http://him-school.ru

Yaurens. [Ipo. https://uchitel.pro/

Pemry EI'3. O6pa3oBaTenbHbIN mOpTai Al MOATOTOBKH K AK3aMEHaAM
https://ege.sdamgia.ru/
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