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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE CpeHEro oOuIero oopa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 obpa3oBanuu B Poccuiickoi
®denepanun», TpeOOBaHWU K pe3ysibTaTaM OCBOCHUS ¢eaepanbHoil 00pa3oBaTeIbHON
nporpaMmbl  cpeaHero ooOmero obpaszoBanus (POII COOQO), npencraBiIeHHBIX B
denepaibHOM TocyJapcTBEHHOM oOpasoBarenbHoM cra”papre COO, ¢ yuérom
Konuenuuu mpenojnaBanus y4yeOHOro mpeaMmeTa «XuUMHUS» B  00pa3oBaTeIbHBIX
opranuzamusx Poccuiickoii ®enepanuu, peanu3yrlMX OCHOBHBIE 00pa3oBaTeIbHBIC
IPOrpaMMbl, U OCHOBHBIX MON0XKeHUN «CTpaTeruu pa3BuTUsl BocnuTanusg B Poccuiickoi
®denepanuu Ha iepuon 10 2025 rogay (Pacmopsukenue [paButensctBa PO ot 29.05. 2015
No 996 - p.).

OcCHOBY MOJXO/J0B K pa3pabOTKe MporpaMMbl MO XUMHH, K OMPEACICHUIO OOIIeh
cTparerud OOyYeHMs, BOCIHUTAHUS U PA3BUTHUS OOYyYarOLIUXCS CPEACTBAMH Y4eOHOTO
npeamera «Xumus» s 10—11 kiaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHIENTYalbHbIE
nosioxkeHust ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJeH, COAepKaHus, Pe3yJIbTaToB
oOy4deHus U TpeOOBaHUN K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

XUMHUECKOEe 00pa3oBaHUE, MOJYyYa€MOE BBIMYCKHHUKAMU 00I1€00pa30oBaTeNbHON
OpraHu3alllM, SIBISETCS HEOTHEMJIEMOW YacThi0 UX 0O0pa30BaHHOCTU. OHO CIHYXKHUT
3aBepLIAIONIMM JTallOM pealM3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM ypOBHE
KJIIOYEBBIX LIEHHOCTEN, MPUCYIIUX LIEJTOCTHOM CHUCTEME XMMUYECKOro oOpa3oBaHMs. DTH
LEHHOCTH KacaloTCd MO3HAaHUS 3aKOHOB MPHUPOJbI, (HOPMUPOBAHHUS MHUPOBO33PEHHUS U
o011el KylIbTYphl UETIOBEKA, & TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY
3JI0pPOBbIO U MPUPOJHOI cpene. Peanusyerca XxumMuueckoe o0pa3zoBaHue 00yJaronuxcsi Ha
YpOBHE CpeIHero oOuiero oOpa3oBaHMs CpPEACTBAMH Y4YEOHOro mpenMera «XUMHs,
COJIEpKAaHUE U TIOCTPOCHHE KOTOPOIO OIPEAENICHBl B IPOrpaMMe IO XUMHUU C y4ETOM
cnenupuKd HAyKH XUMHUH, €€ 3HAaUCHUS B TIO3HAHHUH MPHUPOJBI U B MaTepUATbHON JKU3HH
oOmecTBa, a Takke C Y4€ToM OOIMX 1eJded W MNPUHIUIOB, XapaKTePU3YIOIIHMX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oomero oOpasoBanus B Poccuiickoit
denepanum.

XuUMHUsL Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT oco0yl pojib B
COBPEMEHHOW LMBWIM3ALMU, B CO3JaHUM HOBOW 0a3bl MarepuanbHOW KynbTypbl. OHa
BHOCHUT CBOH BKJIaJ] B (pOPMHUPOBAHUE PALMOHAILHOTO HAYYHOT'O MBIILIECHUS, B CO3JJaHUE
LEJIOCTHOIO TPEACTaBICHUS 00 OKpYXalolleM MHpe Kak O EIWHCTBE MPHUPOIbI U
YelioBeKa, KoTopoe (opMUpYyeTCs B XMMHMHM HAa OCHOBE MOHHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY>KAIOUIEro MUpPA, OCO3HAHUSI B3aUMOCBSI3U MEXAY CTPOECHHUEM BEIIECTB, MX
CBOMCTBaMH U BO3MOXKHBIMHU 00JIACTSAMU TTPUMEHEHUSI.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHs CTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOH KYJIbTYPhl, HEOOXOAUMBIM YCJIOBHEM YCIEIIHOTO TpyJa



¥ JKU3HU KaXJ0To uieHa obmiectBa. CoBpeMeHHas XUMHUS Kak HayKa CO3UAaTeNbHasi, Kak
HayKa BBICOKHX TEXHOJIOTUI HampaBjeHa Ha pelleHne T00aIbHbIX MPOOIeM YCTOWYUBOTO
pPa3BUTUSL 4YEJIOBEUECTBA — CHIPHEBOM, HOHEPre€TUYECKOW, IMHIIEBOM, 3SKOJOTHYECKOU
0€3011aCHOCTH U OXPAHBI 370POBbSL.

B cooTrBeTcTBUM ¢ O0IMMMM LENSIMU U MPUHIUIIAMH CPEIHEr0 00IIero o0pa3oBaHUs
coaepxkanue npeaMera «Xumus» (10—11 xmaccel, 0a30BBI ypOBEHb H3Yy4YCHUS)
OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJBTYPHYIO MOJITOTOBKY OOyYarouiuxcs,
HEOOXOUMYI0O UM JJI BBIPAOOTKH MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOTO
BKJIFOUEHUS! B JKU3Hb COLIMYMA, MPOJOJDKEHHUSI 00pa30BaHUsl B Pa3/IMYHBIX OOJIACTIX, HE
CBSA3aHHBIX HEIIOCPEJICTBEHHO C XUMUEM.

CocTaBisOMUMH NpeaMeTa «XUMU SBISIIOTCA 0a30Bble Kypchbl — « OpraHudeckas
xumus» U «OO1as U HeopraHUyeckas XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHUS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKHU: CUCTEMa 3HAHUU 110 HEOPTraHUYECKOH XUMUU
(c BKJIIOYEHHEM 3HAHMW M3 OOIIeW XUMHUHM) U OopraHudeckod xumuu. PopMupoBaHHE
JAHHOM CHCTeMbl 3HAHMM MpPU M3YYEHHH MpeAMeTa O0eCreYrBaeT BO3MOXHOCTb
pPacCMOTPEHHsI BCEr0 MHOrooOpasus BEIIECTB Ha OCHOBE OOIIMX MOHSTHM, 3aKOHOB H
TEOPUN XUMUHU.

Crpykrypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOwmas wu
HEOpraHuyecKkas XuMus» cpopMupoBaHa B IporpaMMe MO XUMUU Ha OCHOBE CUCTEMHOIO
NOJIX0/1a K U3YUYEHHUIO YYEOHOro Marepuana u 00yclIOBJIE€HAa HCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUM Ha ONPEIEIEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCKOM XMUMHUM BEIIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCHUYECKOW TEOpUU
CTPOCHHsI OpPraHWYECKHX COCIMHEHHW, a TAaKXKE Ha YPOBHE CTEPEOXHMMHYECKUX U
AJIEKTPOHHBIX MPEICTaBICHUN O CcTpoeHHH BemiecTB. CBefeHHsS 00 M3ydaeMbIX B Kypce
BEILLECTBAX JAIOTCS B PAa3BUTUM — OT YIVIEBOJOPOJOB 10 CIIOKHBIX OHMOJOTHYECKU
aKTUBHBIX COEAMHEHHWHA. B Kypce OpraHM4eckOo XUMHUU TOJYy4aloT PpPa3BUTHE
copMUpOBaHHBIE Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUsS TII€pPBOHAYAIBHBIC
IOPEJCTaBICHUS O XMMHMUYECKON CBSI3M, KIAacCU(UKALMOHHBIX MPHU3HAKAaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Tox HOBBIM YTJIOM 3pEeHHS B IpeAMETe « XUMHUsDH» 0a30BOr0 YPOBHS paccMaTpUBaeTCs
U3YYEHHBI Ha YPOBHE OCHOBHOrO OOIIEro 0oOpa3oBaHUs TEOPETHUECKHN MaTephal U
(akToIOTHYECKUE CBEJECHUS O BEIIECTBAX U XMMMUYECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas ¥ HeopraHuyeckas XuUMHUsS» OOydaloIUMCS MPEdOCTaBISAETCS
BO3MOXKHOCTh OCO3HATh 3HAY€HHE MEPUOIMYECKOTr0 3aKOHA C OOIIETEOPETHUYECKUX U
METO/I0JIOTUYECKUX TO3UIUH, TIIy0Ke MOHATh UCTOPUUYECKOE M3MEHEHUE (QYHKLUNA 3TOTO
3aKOHa — OT 0000IaroIIel 10 00BACHSIONIEH U TPOTHOZUPYIOUICH.

Envnas cucrtema 3HaHMH O BaXHEHIIMX BEIIECTBAX, HMX COCTABE, CTPOECHUH,
CBOMCTBaxX M IPUMEHEHHH, a TaKXK€ O XUMHUYECKHX PpEaAKIUAX, HUX CYUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs AomoJiHsgeTcss B Kypcax 10 m 11 kimaccoB simeMmeHTamMu



CoZIepKaHusl, UMEIOIIMMHU KYyJbTYpOJIOTUYECKANA M MPUKIATHOW XapakTep. JTU 3HAHUS
CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XHUMHUH C IPYTMMH HayKaMH, PacKpbIBalOT €&
poOJiIb B IIO3HABATEJBHOM M NPAKTUYECKOH JEATEIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUM U MPAKTUUYECKHUX
OPWIOKEHUN XHMHUHM, MOMOTalOT BBITYCKHUKY OPHEHTUPOBATHCS B OOIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJIieMax, CBA3aHHBIX C XUMHEW, KPUTUUYECKH OCMBICIUBATH
uHGOPMAIIMIO U IPUMEHSATH €€ AJIs TOTOJHEHNS 3HaHUH, PEIICHUs UHTEIJICKTYalbHBIX U
HKCIIEPUMEHTAJIbHBIX HCCIEIOBATEIbCKUX 3a7ady. B 1enoM conepkaHue y4eOHOro
npeaMera «XvUMHUsD JaHHOTO YPOBHSI M3Y4YEHHUS OPUEHTHUPOBAHO Ha (HOPMUPOBAHHE Y
00yyJaroumxcsi MUPOBO33PEHUYECKON OCHOBBI JJI MOHUMAaHUsI PUIOCO(CKUX HIIEH, TaKUX
KaK:  MaTepuajbHOE  E€JUHCTBO  HEOPraHWYECKOr0 M  OpPraHMYeCcKOro  MHpa,
0OyCIIOBJIEHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U CTPOCHHEM, II03HABAEMOCTh
IPUPOAHBIX SIBJICHUM IYTEM JKCHEPUMEHTA M PEUICHUS NPOTUBOPEYUA MEKIY HOBBIMU
(dakTaMd U TEOPETHYECKUMM MPEANOChUIKAMHU, OCO3HAHHME POJM XMMHHU B PEUICHUU
HKOJIOTHYECKUX MpoOJeM, a Takke MNpoOiieM COEpeKeHUs HHEPreTUYECKUX PEeCypCoB,
CBIPbS, CO3[JaHUS HOBBIX TEXHOJIOTHI U MaT€pPUAJIOB.

B nane pemieHus 3ajad BOCHUTAHMS, Pa3BUTHS U COLMAIIMA3AIMU OOYYaIOLIUXCS
IPUHATHIE TPOrPaMMOil 110 XUMHUH IOAXOBI K OIPENEICHUIO COACPKAHNS U TOCTPOCHUS
npeaMera IMpeaycMaTpuBalOT (opMHpOBaHHE YHHMBEPCAJIbHBIX YYE€OHBIX JIEHCTBUH,
UMEIINX 0a30BO€ 3HAYEHUE ISl PA3IUYHBIX BHUJIOB JIESTEIIBHOCTU: PELIECHUs MpPOOJeM,
MOUCKa, aHaldu3a U o0paboTKU MHGOpPMAIMU, HEOOXOIAUMBIX ISl TPUOOPETEHUSI ONbITA
IIPAaKTUYECKOM W MCCIIEIOBATEIbCKOM JEATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B
NIO3HAHUU XUMUH.

B npaktuke npenoaaBaHus XMMHH Kak Ha YpOBHE OCHOBHOTO 00111ero oopazoBaHus,
TaK U Ha YpPOBHE CpEIHEro oOuiero oOpa3oBaHUs, MPHU OMNPEAECICHUH COAEpPKATEIbHOU
XapaKTEPUCTUKU LEJIe N3yUYeHHs PeIMETa HallpaBJIECHUEM NEPBOCTENIEHHONW 3HAYMMOCTH
TPaJIULMOHHO NpU3HAETCS (OPMUPOBAHUME OCHOB XHMHUECKOHM HAyKuM Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIBHOCTH YEJIOBEKA U KAK OJHOTO W3
KOMIIOHEHTOB MHMPOBOW KyJbTYypbl. C METOIMYECKOM TOYKH 3PEHHs TAaKOW NMOAXOH K
ONpEeEICHUIO LETIel N3yUYeHHsI PEeMETA SBIISETCSA BIOJIHE ONPABIaHHbIM.

CoryiacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMHU LEISIMHU U3Y4YEHUs MpeaMera «XuMUs»
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBASIFOTCS:

e (opMUPOBaHUE CHUCTEMbl XUMHUYECKMX 3HAHUN KaK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOM JIEkKAT KIIFOUEBBIC
NOHATHA, (PyHIAAMEHTaJIbHbIE 3aKOHbI M TEOPHUH XHWMHUHU, OCBOCHHUE S3bIKa HAYKH,
YCBOEHHE U MOHMUMAaHHUE CYIIHOCTH JOCTYIMHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMIIEHHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHuE W pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX IO3HAHUS
BEUIECTB M XUMHUYECKHX peaKlui, HEOOXOAMMBIX JUIsl NMPUOOPETEHUS YMEHH



OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUH, NMEIONTUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U ITOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CHOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM H
OOBSCHEHUEM XMUMHUYECKOTO 3KCIEPUMEHTa, COONIOJACHUEM IMpaBuil OE€30MacHOro
oOpallleHHs C BEIIeCTBaMHU.

Hapsiny c¢ »Ttum, coaep:katenpHas XapaKTepUCTHKa IIeNied W 3aJad H3ydyeHUs
npeaMeTa B MporpaMMme MO0 XWMHHM YTOYHEHa M CKOPPEKTUPOBaHA B COOTBETCTBUHU C
HOBBIMHM TPUOPUTETAMU B CHCTeMe cpeaHero obmiero oOpa3zoBanusg. CeromHs B
NpEenoJlaBaHu XUMUU B OOJBIIECH CTENEHUW OTHAETCS MPEINOYTEHHE MPAKTUYECKON
KOMITIOHEHTE COJIepKaHUsl OOy4YeHHMs, OPHUEHTHUPOBAHHONW HAa TOJTOTOBKY BBIITYCKHHKA
o0mieo0pa3oBaTebHON  OpraHM3alliM, BJIAQACIOIIET0 HE  HabopoM  3HaHMHA, a
(GyHKIIMOHATBFHOM TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHSIMU aKTUBHOTO TTOTYUYEHUS
3HaHUH ¥ MPUMEHEHUSI UX B PEAIbHOW KU3HHU JJISl PEIICHUS MTPAKTUYECKHUX 3a]1ay.

B cBs3M ¢ 3TUM npu HM3ydyeHUU TMpeaMeTa «XUMHUSD» JTOMUHUPYIOIIEEe 3HAYCHUE
IpUOOPETAIOT TaKue MU U 33/1a49H, KakK:

amanranus oOydJalomuxcs K YCIOBUSM JHHAMHYHO Pa3BHBAIOIIETOCS MHPA,
dbopMUpOBaHNE WHTEIJICKTYyadbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

dbopmMupoBaHUE y OOYUYAIOMIMXCS KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUM),
UMEIONINX YHUBEPCATbHOE 3HAYCHHE [JIsI PA3NMUYHBIX BUIOB ACSITEILHOCTH: PEIICHHS
npo0sem, IOUCKa, aHaIu3a U 00paboTku UHGOPMAIIMK, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS
OTIbITA JICATENILHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MMO3HAHUU XUMHH, a TAKXKE JJIs
OIICHKM C TIO3UIIMA DKOJIOTMUECKOW OEe30MacCHOCTH XapaKTepa BIMSHHUS BEUIECTB U
XUMHYECKUX TPOIIECCOB HA OPTaHM3M YEJIOBEKa U IPUPOTHYIO CPEAY;

pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, HWHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN O0ydYarImmXcsa: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpETaTh HOBbBIC
3HaHUS 1O XWMHUHU B COOTBETCTBUM C >KU3HEHHBIMH TMOTPEOHOCTSIMH, HCIOIH30BaATh
COBpeMEeHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOUCKA U aHalln3a Y4eOHON U Hay4YHO-
MOMYJISIPHOM HHPOPMAITUNA XUMHUIECKOTO COJICPKaHUS;

dbopMupoBaHHEe W pa3BUTHE y OOYYAIOIIMUXCS AaCCOIMATHBHOIO U JIOTUYECKOTO
MBIIUJICHUS, HAOJIOIATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, TMpPHU I[UIAHUPOBAHUU H TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIUTaHHE Yy OOydaromuxcs YOSKIEHHOCTH B TYMaHHUCTHUECKON HampaBICHHOCTH
XUMUH, €€ BaXHOM POJU B PEIICHUH TJIOOAIBHBIX TPOOJIEM PaIMOHAIBHOTO
MPUPOOIIOIH30BAHNS, TIOMOJTHEHUSI JHEPTETHUECKHX PECypcoB M COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEpEexHOr0 OTHOIICHHUS K MPUPOIE
¥ CBOEMY 37I0POBBIO, a TAK)KE MPUOOPETEHHUS OMBbITA UCIIOJIb30BAHUS TIOJTYUCHHBIX 3HAHUHN



JUISl TIPUHATHAS TPAMOTHBIX PEIICHUH B CHUTYallUsX, CBS3aHHBIX C XUMHUYECKUMU
SIBJICHUSIMU.
B yue6HOM miaHe cpeaHero obmiero oOpa3oBaHHUsS MpeaMeT «XUMHUsS» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPeAMETHOH 00macTh « ECTeCTBEHHO-HAYUHBIC TPEAMETHI.
OO1iee 4YMCIO YacoB, OTBEAEHHBIX IJIi W3Y4YEHUS XUMUHU, Ha 0a30BOM YpOBHE
cpennero obmero odpazoBanusi, coctaBisier 68 wacoB: B 10 xmacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COAEPXKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI05keHUsA. CTPYKTYpHBIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpHUBHAJIbHbIE Ha3BaHUSA
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPTaHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE TMPEICTABUTENN aJIKAaHOB: (PU3MYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpATallUM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psia. ALleTUIIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAMH, NPUHAMICKALIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYroiap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MEeTaJlJIaMH, KaueCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIETWA, AalETAIBIETHA:  CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue JuIsl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KuciaoT. [‘maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJICKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u 1ennrono3a Kak npupojaHbie monuMepsl. CTpoeHHe Kpaxmana u
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJCHUE W OMUCAaHHE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneiicTBUe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
3HauYe€HHUE aMUHOKUCIOT. [lenTumap.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC COeIWHECHMS. IlepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIusi OEJIKOB MpU
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSAS MOJICKYIIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBS3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHbIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpe/esieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIDPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS BEIIECTB M HX MpPEBpaIlCHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBIO YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHMEM IOHSATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCAUHECHU M.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX  POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 370pOBbE YEJIOBEKa: IpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpraHu4ecKor XxuMuM B 11 Kilacce OCYIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCUPUKAIMA, TMEPUOAUIHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEUIECTBA, (PM3NYECKUE BEIMYUHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTe€pUAaJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpPEHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMNAE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApPUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW U  JPYrUX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YUCJIE HA OCHOBE NTPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOU CPELBI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHsS] IPOTHO3UPOBATH HEOIATOMPUSTHBIE SKOJOTUYECKUE
ITOCJIEACTBUA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HAJIM4YHs Pa3BUTOrO HKOJIOITMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIIBHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEIIbHOW, KOMMYHHMKATUBHOM M COLHMAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
IMBHJIM3AMM: B €€ TyMaHUCTHYECKON HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYHUBOIO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUIIEBOU U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHUS SBJICHUH OKPYKAOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITETILHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3zoBaHus BKIIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHS, SIBIICHHE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmHpoBaHue (yHKLIHMOHATIBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaIM3UpOBaTh  MOpoOsIEMYy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS 1Sl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BATh IOCTABJICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOJaTh 32 XOAOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npUOOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENILCKOM U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHMKAX uWHMoOpMarmu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBbIE METOJbI MPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MPEICTaBICHUSA
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JTUCKYCCUM,  BBICKa3bIBaTh  HJeH, (OPMYIHUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKONH pabOThl M0 HCCIEI0BAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN Ccroco0 MX pemieHus ¢ y4ETOM TOJyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPHUILIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COCAUHEHUS, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaabIerul, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUI1H);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPAaBHEHHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIJIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHHM, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBHIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYMOBOH MESITEIBHOCTH B IIENISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBUAAIIUX OOYyYalOUIUXCA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TIO3HAHUHU SBJICHUH
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasl CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JAMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccolumannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W IPEBpaIleHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YpPaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUM OIPEACIISATh BaJIECHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCU/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMUMHYECKUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHWE TCHETHUYECKOW CBS3U MEX]Y HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dekTy peakinu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS DJIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACHO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOLIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBUM C MHCTPYKLUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIMUSHUE Pa3jIMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakluHu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBaHUEM,
OPEJCTaBIsATh pPE3yJbTaThl XUMHUYECKOIO 3KClIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpPaHEHHUsSI CBOETO 370POBbSl M OKPY’KAIOILIEH MPUPOTHONU Cpelbl, OCO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acos

HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHBbIE (LM pPOBbLIE)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[TpenmMeT opraHn4ecKoi XUMUH.
1.1 Teopus cTpOCHUST OPraHUICCKUX 3 0 0 https://resh.edu.ru/subject/lesson/6149/
coenquHenuii A. M. Byrieposa
Hroro mo pazueny 3
Pasznen 2. YrieBoaopoabl
IT I
2.1 PCICIBHBE YIICBOAOPOAR 2 0 0 https://resh.edu.ru/subject/lesson/6151/
AJNKaHBbI
H : .
2.2 CHPEACTILHBIC YIICBOIOPOALT 6 0 1 https://resh.edu.ru/subject/lesson/5412/
AJIKCHBbI, aJIKaAUCHBbI, aJIKWHBI
2.3 ApoMaTu4ecKue yriieBoa0pOIbl 2 0 0 https://resh.edu.ru/subject/lesson/4775/
IT
2.4 PHPOIIRIE HOTORHHIA 3 1 0 https://resh.edu.ru/subject/lesson/6148/
YIIIEBOIOPOOB U UX MepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https://resh.edu.ru/subject/lesson/4769/
3.1 Crpret. Genon 3 0 0 https://resh.edu.ru/subject/lesson/5727/
3.9 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 0 1 https://resh.edu.ru/subject/lesson/4776/
' CrnoxHble 3(pupsl https://resh.edu.ru/subject/lesson/5952/
3.3 VriaeBoasl 3 1 0 https://resh.edu.ru/subject/lesson/6150/



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/6150/

Hroro no pazneny

13

Pa3znen 4. A3oTconeprkaiye opranHuyecKkue coeIuHeHus

https://resh.edu.ru/subject/lesson/5413/

https://resh.edu.ru/subject/lesson/4743/

41 AMHHEL AMHHOKHCIOTEL. Betkt 3 https://resh.edu.ru/subject/lesson/6296/
Hroro no pazneny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIe COeIMHEHU S
5.1 [Imactmaccel. Kayuyku. Bomokna https://resh.edu.ru/subject/lesson/6095/
5.2
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I1O 34

[MPOT'PAMME



https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6095/

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

Pazgen 1

1.1

. TeopeanecRne OCHOBbI XUMHUH

Crpoenue atoMoB. [lepuonnueckuit
3akoH U [lepunoandeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa

https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/sovremennaia-
model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/periodicheskii-
zakon-i-periodicheskaia-sistema-
khimicheskikh-elementov- -
6948490

1.2

1.3

Ctpoenue BemectBa. MHOroo6pasue
BEIECTB

XUMHUYECKUE PEAKIUU

Hroro no pasaeny

13

https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/sostoianie-i-
raspredelenie-elektronov-v-atome-
d-orbitali-6931775

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-
stroenie-veshchestva-
6927604/elektronnaia-priroda-i-
tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-
klass/khimiia-i-zhizn-
7285128/printcipy-khimicheskogo-
proizvodstva-7279412
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
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Pa3nen 2. Heoprannueckasi XuMust

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-

2.1 Meraet 6 7200709/metally-obshchie-
svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-

29 1 9 klass/kharakteristika-nemetallov-

' CMETAILIBT 7269055/khimicheskie-elementy-
nemetally-6852268
https://www.yaklass.ru/p/himija/11-

23 CBs3b HEOPraHUYECKUX U 5 klass/khimiia-i-zhizn-

' OPraHUYECKUX BEIIECTB 7285128/printcipy-khimicheskogo-
proizvodstva-7279412

Hroro no pazneny 17

Pa3zngen 3. Xumus u :Ku3HbL

| https://www.yaklass.ru/p/himija/11-
klass/khimiia-i-zhizn-

31 KHMHS U KH3HE 4 7285128/printcipy-khimicheskogo-
proizvodstva-7279412

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

IIpenmer oprannyeckoit
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHUE U 3HAUCHUE

https://resh.edu.ru/subject/lesson/6149/

Teopus crpoeHus
OPraHUYECKHX COCTUHEHUN A.
M. bytiepoBa, €€ OCHOBHbIE
MI0JIOXKEHHUS

IIpencrasnenue o
KJIacCU(UKALIUN
OpraHMYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaTnueckas) u
TPUBUAJIbHBIE HA3BAaHUS
OpPraHMYECKUX BEIIECTB

https://resh.edu.ru/subject/lesson/6149/

https://resh.edu.ru/subject/lesson/6149/

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKHM Pt

MeraH 1 3TaH — IpOCTEUIINe
IIPEJICTAaBUTENIN AIKAaHOB
AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

https://resh.edu.ru/subject/lesson/6151/

https://resh.edu.ru/subject/lesson/6151/

https://resh.edu.ru/subject/lesson/5412/

OTUJIEH U IPONUJIEH —
MPOCTEUIIINE MPEICTABUTETN

https://resh.edu.ru/subject/lesson/5412/



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/

AJIKCHOB

10

11

ITpakTuueckas padota Ne 1.
«lonmyuenue 3TueHa U
W3yYECHHUE ETO CBOMCTB»

Aunkanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[TomyueHue CHHTETUYECKOTO
KaydyKa ¥ pe3UHBI

AJIKMHEBIL: COCTaB U
0COOEHHOCTH CTPOCHHSI,
TOMOJIOTHYECKHH PSII.
AneTunaeH — npocTenmii
MIPEICTABUTENH AIKUHOB

Brrunciaenus mo YpaBHCHHIO
XUMHYECKOMN peakuumn

https://resh.edu.ru/subject/lesson/5412/

https://resh.edu.ru/subject/lesson/5412/

https://resh.edu.ru/subject/lesson/5412/

https://resh.edu.ru/subject/lesson/5412/

12

ApeHbl: 6€H30J1 ¥ TOTYOJL.
TOKCUYHOCTH apEHOB

https://resh.edu.ru/subject/lesson/4775/

13

14

15

['eHeTHuecKas CBS3b
YTJIEBOAOPO/IOB,
IMpUHAJICKAIINX K
pa3IMYHBIM KJ1accam

[IpupoaHbIE HCTOUHUKHU
YTIIEBOJAOPOAOB: IIPUPOAHBIN
ra3 u nonyTHble HeTIHbIE
ra3bl, He)Th U MPOAYKTHI €€
nepepadoTKu

IIpupoaHbIE HCTOUHUKHU
YTJIEBOJOPOAOB: IIPUPOAHBIN

https://resh.edu.ru/subject/lesson/4775/

https://resh.edu.ru/subject/lesson/6148/

https://resh.edu.ru/subject/lesson/6148/



https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/

ra3 v MonyTHbIe HeTSHBIE
ras3bl, HeTh ¥ MPOIYKTHI €&
nepepadoTKu

16

17

18

KonTtponbHas pabora o
pazaeny «YrieBogopOab»
[IpenenbHbIE OTHOATOMHBIE
CHUPTHI: METAHOJI U TAHOIL
Bonopoanas cBs3b

MHoroaroMHbie CIINPTHI:
OTHJICHITIMKOJIb U I'NIMICPUH

https://resh.edu.ru/subject/lesson/6148/

https://resh.edu.ru/subject/lesson/4769/

https://resh.edu.ru/subject/lesson/5727/

https://resh.edu.ru/subject/lesson/4769/

https://resh.edu.ru/subject/lesson/5727/

19

DeHOoII: CTPOEHUE MOJIEKYJIBI,
q)HSI/I‘IeCKI/IG U XUMHNYCCKHUEC
CBOWCTBA, IPUMEHEHHE

https://resh.edu.ru/subject/lesson/4769/

https://resh.edu.ru/subject/lesson/5727/

20

21

22

Anpaeruapl: GopManbaeTuI U
areTajbpIerua. AeToH
OIHOOCHOBHBIE IIPEIETbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHas

[IpakTuueckas padbora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

https://resh.edu.ru/subject/lesson/4776/

https://resh.edu.ru/subject/lesson/5952/

https://resh.edu.ru/subject/lesson/4776/

https://resh.edu.ru/subject/lesson/5952/

https://resh.edu.ru/subject/lesson/4776/

https://resh.edu.ru/subject/lesson/5952/

23

CreapuHOBas U OJICMHOBAs
KHCJIOThI, KaK IMMPEACTAaBUTCIN
BBICIIINX KapOOHOBBIX KHCIIOT

https://resh.edu.ru/subject/lesson/4776/

https://resh.edu.ru/subject/lesson/5952/

24

MpblTa Kak COJIA BBICIIIAX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIeE IEUCTBUE

https://resh.edu.ru/subject/lesson/4776/

https://resh.edu.ru/subject/lesson/5952/

25

CrnoxHble 3(upbl Kak

https://resh.edu.ru/subject/lesson/4776/



https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/4776/

MIPOU3BOIHBIE KaPOOHOBBIX
KUCIIOT. ['MapOoIu3 CI0KHBIX

3¢hupoB

https://resh.edu.ru/subject/lesson/5952/

JKupsr: tTunponus,

https://resh.edu.ru/subject/lesson/4776/

26 NPHMCHEHHE, GHOTIOTHYCCKas https://resh.edu.ru/subject/lesson/5952/
pOJIb JKUPOB
VrieBoapl: COCTaB,

97 Kiaccudukanus. BaxHeimme https://resh.edu.ru/subject/lesson/6150/
MPEACTaBUTENN: TIIIOKO03a, https://resh.edu.ru/subject/lesson/5413/
dpyxTO3a, caxapo3a

28 Kpaxman u nemntonosa kak https://resh.edu.ru/subject/lesson/6150/
MIPUPOAHBIC TOJUMEPDI https://resh.edu.ru/subject/lesson/5413/
KoHTtposbHas padoTta mo

29 paszueiy https://resh.edu.ru/subject/lesson/6150/
«Kucnopoacoaepxaiue https://resh.edu.ru/subject/lesson/5413/
OpPTraHUYECKUE COCAMHEHUS»

30 AMUHAL METHUIAMAH 1 AHILH https://resh.edu.ru/sub?ect/lesson/4743/

https://resh.edu.ru/subject/lesson/6296/
AMHWHOKUCIIOTHI KaK
aMmdoTepHbIe OpraHuYeCKue .
31 B — https://resh.edu.ru/sub!ectllesson/4743/
https://resh.edu.ru/subject/lesson/6296/
OMoIOrHYecKoe 3HaUYCHHE.
IlenTuabl
benku kak npupoHbIe .
30 BEICOKOMOTEKYTIAPHBIE https://resh.edu.ru/sub!ectllesson/4743/
https://resh.edu.ru/subject/lesson/6296/
COCIMHEHUS
OCHOBHHe IIOHATUSA XUMHUHU
33 BBICOKOMOJICKYIIIPHBIX https://resh.edu.ru/subject/lesson/6095/

COECTMHEHUN



https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6095/

OCHOBHBIC METOJBI CUHTC3a

34 BHCOKOMOHUe KYIVIPHBIX 1 0 0 https://resh.edu.ru/subject/lesson/6095/
COCANHCHUMN. HJ’IaCTMaCCBI,
Kay4yKH, BOJIOKHaA
OBUIEE KOJIMYECTBO YACOB I10 34 5 5

[NPOT'PAMME



https://resh.edu.ru/subject/lesson/6095/

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabsubie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIC PeCypChl
padoThbI padoThbI
https://www.yaklass.ru/p/himija/11-
XUMHUECKHH 37IeMEHT. ATOM. klass/osnovnye-poniatiia-i-zakony-
1 DIeKTPOHHAS KOHGUTYpAIHs 1 0 0 khimii-6931691/periodicheskii-
zakon-i-periodicheskaia-sistema-
aTOMOB . ]
khimicheskikh-elementov- -6948490
Ilepronnueckuii 3aKOH 1 https://www.yaklass.ru/p/himija/11-
[Tepuoanueckas cucrtema klass/osnovnye-poniatiia-i-zakony-
2 MeHzeneesa, X CBs3b C 1 0 0 zakon-i-periodicheskaia-sistema-
4 . khimicheskikh-elementov- -6948490
COBPEMEHHOI TeOpUeH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI https://www.yaklass.ru/p/himija/11-
CBOIHCTB XUMHUYECKHX DJIEMEHTOB klass/osnovnye-poniatiia-i-zakony-
MeproaM. 3HaueHne zal.<or.1-|-per!odlcheskala-5|stema-
3 1 0 0 khimicheskikh-elementov- -6948490
MEPUOIUYECKOr0 3aKOHA U
CUCTEMBI XUMHUUYECKHUX DIIEMEHTOB
.. MenneneeBa B pa3BUTHH
HayKHu
Crpoenue BemecTna. https://www.yaklass.ru/p/himija/11-
XumMmuyeckas CBA3b, €€ BHUIIBI, klass/osnovnye-poniatiia-i-zakony-

KOBAJICHTHOM CBsI3U. BogopoaHas
CBS3b

raspredelenie-elektronov-v-atome-d-
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BaneHTHOCTD.
DIIEKTPOOTPULIATENHHOCTb.
Crenenb okuciienus. Bemecrsa
MOJICKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS
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raspredelenie-elektronov-v-atome-d-

orbitali-6931775

[TonsATHE O AUCTIEPCHBIX
cucreMax. Mctunueie u
KOJUIOMJIHBIE PaCTBOPBI.
MaccoBast 10J1s1 BelecTBa B
pacTtBope
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Knaccudukanus 1 HOMEHKIaTypa
HEOPTaHNYCCKUX COGHHHCHHﬁ.
['eHeTnyeckast CBSI3b
HEOPraHNYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB
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Knaccudukamnms xumuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpPraHWYECKON XMMHUH. 3aKOH
COXPAHEHHUSI MACChI BEILECTB;
3aKOH COXPaHEHHUs U
MpEeBpaIlCHHs SDHEPTUU TIPU
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Cxkopoctb peakiuu. OOpaTumbie
peakuun. XuMHA4EeCKOe
paBHOBECHE
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[IpaxkTuueckast padora Ne 1.
«BnusHne pa3nuyHbIX (HaKTOpOB
Ha CKOPOCTh XUMUYECKOU
peakuumn»

DNEKTPOTUTHYECKAS
nucconuanus. [Tonsitue o
BOI0poaHOM mokasarene (PH)
pactBopa. Peakinu HOHHOTO
oOMeHa. ['uaponns oprannyeckux
¥ HEOPTaHWYECKHX BEILECTB

OKHCIUTENBHO-
BOCCTAHOBUTEIIHHBIC PCAKIIHH.
[Tonsatue 06 smekTponuse
pacIyiaBoB ¥ pacTBOPOB COJE

KoHnTtponbHas paboTa mo pa3aeny
«TeopeTndyecknue OCHOBBI XUMHID)

Mertasibl, UX MOJ0KCHHE B
IIepuoanueckoii cucreme
XUMHYECKHX dj1eMeHToB J[. 1.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHust atToMoB. O01IHIe
(bu3HYecKue CBONCTBAa METAJIOB
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CruraBbl METAILIIOB.
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15 DIEKTPOXUMUIECKHUH PsiI 7200709/metally-obshchie-svoistva-
HanpsHKeHUH METAILIIOB metallov-7183914
XUMHUIeCKHE CBOMCTBA https://www.ya_klr?\ss.ru/p/himiia/ll—
BAKHEHIINX METAIOB (HATpHii, klass/kharakterlstlka—met_alIov—_
16 . . . 7200709/metally-obshchie-svoistva-
KaJauH, KaJIbIUHi, MarHuH,
. . metallov-7183914
aJIIOMI/IHI/II/I) 1 UX COCOANHCHUU
https://www.yaklass.ru/p/himija/11-
XUMUHeCKHe CBOMCTBA XPOMa, klass/kharaktenstlka-met_alIov-_
17 . 7200709/metally-obshchie-svoistva-
MEIU U UX COECIUHEHUN
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J)KeJie3a U UX COeTUHEHUH
metallov-7183914
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Hpakrudeckas pabora Ne 2. klass/kharakteristika-metallov-
19 "Pemienne sxcrepuMeHTaIbHbBIX 7200709/metally-obshchie-svoistva-
3a7a4 no teMe «MeTamis»" metallov-7183914
Hewmeramisl, nx nosoxeHue B o
N o https://www.yaklass.ru/p/himija/11-
€pPUOINYECKON CUCTEME .
20 xivmeckix snemertos JI, klass/kharakteristika-nemetallov-
1 T 7269055/khimicheskie-elementy-
MeHnzeneeBa 1 0COOEHHOCTH nemetally-6852268
CTPOEHHUS aTOMOB
DUsHICCKIE CBOHCTRA https://www.yaklass.ru/p/himija/11-
21 klass/kharakteristika-nemetallov-

HEMETAJIJIOB. AJIOTPONUS

7269055/khimicheskie-elementy-
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