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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XUMHHM Ha YPOBHE CpelIHEro oO0Iiero oopasoBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
nporpaMmbl  cpeaHero obmiero oOpa3oBaHMs, TpEICTaBIeHHBIX B DeaeparbHOM
rocyapCTBEHHOM 00pa30BaTeIbHOM CTaHjapTe cpeaHero oodmiero odpaszosanus (IIpukas
Munnpocsemenuss Poccun ot 17.05.2012r. Ne413, ¢ W3MEHEHUSIMU M JIONOJHEHUSIMH,
[Inkaza Munucrepcrsa npocsemmenus Poccniickon @enepanun ot 18.05.2023 roma Ne371
«O06 yTBepxkaeHUu (QenepasbHOl 00pa3oBaTEIBLHOW MPOTPAMMBI  CPEIHEro OOIIero
obpazoBanmsi» (3aperectpupoBan 12.07.2023 roma Ne4223),0cHOBHOUW 00pa3oBaTEIbHOU
porpamMmsl cpegHero oouiero oopasoanus (mpukas Ne606 ot 31.08.2023 roxa), ¢ yuérom
KoHuenuun mnpenojgaBaHus ydyeOHOro mpenMera «XuMHUsS» B 00pa30BaTENIbHBIX
opranmzanmsax Poccuiickoit denepanuu, peanu3yroMUX OCHOBHBIE 00pa30BaTENIbHbBIE
pOrpaMMbl, U OCHOBHBIX MOJIOkKEeHUN «CTpareruu pa3BUTUsS BocHUTaHUs B Poccuiickoit
®denepanuu Ha niepuon 10 2025 rona» (Pacnopsixenue IIpaBurensctea PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MHOJIXOAOB K pa3pabOTKe MpOrpaMMbl MO XHMHUHU, K OINpPEAETCHUI0 OO0IIen
cTpareruu OOydY€HHUs, BOCHUTAHMS W pa3BUTHUA OOYyYaIOLIUXCA CPEACTBAMHU Y4eOHOTO
npeameta «Xumus» Juisi 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIENTYaJbHbBIE
nosioxkeHus: GI'OC COO o B3auMOOOYCIOBICHHOCTH €€, COJEp>KaHUsl, PEe3yJIbTaTOB
00y4eHus U TpeOOBaHUM K YPOBHIO OJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHME, ITOJy4aeMOE€ BBIMYCKHUKAMH 00I1e00pa30BaTeIbHON
OpraHu3alllM, SBISIETCS HEOTHEMIIEMOM YacThl0O HX 00pa3oBaHHOCTH. OHO CIHYXHUT
3aBEPILIAOIINM 3TAllOM PEATM3ALMKI HA COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KJIFOUEBBIX
IIEHHOCTEH, MPUCYIIUX IEJIOCTHOW CHUCTEME XMMHYECKOro 00pa3oBaHUsl. DTU LIEHHOCTH
KACAIOTCs MO3HAHUS 3aKOHOB MPUPOIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
YeJIoBeKa, a TaKKe SKOJOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
npupoHoOil cpene. Peanmusyercss xumuyeckoe oOpa3oBaHHE OOydYaroOIIMXCsl Ha YPOBHE
cpenHero ooiero 0opa3oBaHus CpeiCTBaMU y4eOHOT0 mpeaMeTa «XUMHUs), Colep KaHue U
IIOCTPOEHHE KOTOPOTO OINpPENEeHbl B MpOorpaMme Mo XUMHUHM C YYETOM crielu(UKU HAyKU
XUMUH, €€ 3HAUCHHS B MIO3HAHUH TIPUPOBI U B MaTEPUATHHON KU3HU O0IIIECTBA, a TAKKE C
y4€TOM OOIIMX IieJiel U MPUHIUIIOB, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero ooiiero oopasosanus B Poccuiickoit deneparumu.

XUMHSI KaK OJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpPaeT o0coOylo pojib B
COBPEMEHHOM IIUBUJIM3ALIMH, B CO3JJaHUU HOBOU 0a3bl MaTepuaibHOU KyJIbTypbl. OHa BHOCUT
CBOM BKJaa B (OPMHUPOBAHHME pALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE
LEJIOCTHOTO MPEJCTABICHUS 00 OKpPYKAIOIIEM MHUPE Kak O €MHCTBE MPUPOJIbI U YEIOBEKa,
KoTopoe (opmupyercs B XHMHUM Ha OCHOBE IIOHMMAaHHUSl BEIIECTBEHHOTO COCTaBa
OKPY’KaIOILIeT0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXK]Ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMU
¥ BO3MOXHBIMH 00JIACTSIMHU MIPUMEHEHHS.

TecHO B3aUMOJIEUCTBYSI C JPYrMMHU €CTECTBEHHBIMH HayKaMH, XHMHSI CTalla
HEOTHEMJIEMOM YacThI0 MUPOBOH KYJbTYpPbI, HEOOXOAUMBIM YCIIOBUEM YCIICITHOTO TPYJia U
KU3HH KaX7oro wieHa obOmiectBa. CoBpeMeHHas XMMHUS KaK HayKa CO3ujaTelbHas, Kak



HayKa BBICOKMX TE€XHOJIOTHUN HAIpaBJIeHA HA PEIICHUE TIOOATBHBIX MPOOJIEM YCTONYHBOTO
pa3BUTHSI YEJIOBEUYECTBA — CBHIPHEBOM, DJHEPreTHYECKOM, NHUIIEBOM, 3KOJIOTUYECKOU
0€30MacHOCTU U OXPaHBI 310POBbSI.

B cooTBeTcTBHM ¢ OOIMIMMHU HEJSIMU U MPUHIUMIIAMUA CPEHEro O0IIero oopa3oBaHUs
comepxanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIi  ypOBEHb U3y4YEHUS)
OpUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYarOMIMXCA,
HEOOXOJUMYIO UM JUIsi BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO
BKJIFOUCHHS B JKM3Hb COIIMYyMa, MPOJOJDKCHHS OOpa30BaHUS B PA3IMYHBIX OOJACTAX, HE
CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocCTaBnsOMUMHA TIpeAMETa « XUMHUS» SBISIOTCS 0a30BbIe Kypchl — «OpraHmdeckas
xumusi» u «OOIIasgs U HeopraHuyeckass XUMHUsS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHWIECKON XUMHH (C
BKJIFOUCHHEM 3HAHUW W3 OOIEH XUMHUH) U opraHndeckor xumuu. GopmupoBanue TaHHON
CHUCTEMbI 3HAHUU TMPU W3YYEHUU MpeaAMeTa O0eCreYrMBAaET BO3MOXKHOCTH PACCMOTPEHUS
BCEr0 MHOT00Opa3us BEIIECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuvecKas XUMUs» cPOpMUpPOBAHA B MPOrpaMMe MO XUMHH Ha OCHOBE CHUCTEMHOIO
MOJIX0/Ia K U3YUYEHHUI0 y4eOHOro Marepuaia u oOyCJIOBJIEHA UCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTUEM 3HAHUM HA ONPEAECIEHHBIX TEOPETUUECKUX YPOBHAX. TaK, B Kypce OpraHu4ecKon
XMMHHM BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS
OPTaHUYECKHUX COCIMHEHHM, a TAaKKE€ Ha YPOBHE CTEPEOXUMHUYECKHX M SICKTPOHHBIX
MpeACTaBICHUM O CTpoeHUH BelecTB. CBeIeHUsT 00 U3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS
B Pa3BUTUU — OT YTJIEBOJOPOJOB /IO CJIIOXKHBIX OMOJOTUYECKH aKTUBHBIX coequHeHMi. B
Kypce OpraHn4eCcKoM XMMHUU TOIy4aroT pa3BuTHe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO
obmiero oOpa3oBaHusi T€pBOHAYAJIbHBIE MPEACTABICHUS O XUMHUUYECKON  CBS3W,
KJIacCU(UKAIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS,
0 XUMUYECKOW pEaKIrH.

[Tox HOBBIM yTJIOM 3pEHHS B IpeaAMETe «XUMHUSD» 0a30BOTO YPOBHS pacCMaTPHUBAECTCS
W3YYCHHBI Ha ypPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS TEOPETHUECKH MaTepuanl u
(bakToJIOTHYECKUE CBENICHUS O BEIIECTBAX U XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O0111ast 1 HeopraHu4eckasi XuMHUsh» 00yJaroIIUMCs PEJO0CTABIISIETCS] BO3MOXKHOCTD
0CO3HaTh 3HAYEHUE MEPUOJINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOTHYECKUX
MO3UIIMNA, TIy0XKe TMOHSATh HCTOPHUYECKOE H3MEHEeHHE QYHKIUNA 53TOr0 3akoHa — OT
0000111aromIel 10 0OBSICHAIOMIEH U TPOTHO3UPYIOMIEH.

Envnas cucrteMa 3HaHUN O BaXXHEUIIMX BEILIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX
Y MPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEAKIHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX
MpoTeKaHus aonoJHseTcs B kypcax 10 u 11 kinaccoB aneMeHTamMu coaep kaHus, UMEIOITUMU
KYJbTYPOJIOTUYECKUM M TPUKIATHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MOHUMAaHMUIO
B3aUMOCBSI3M XMMHUHM C JIPYyTUMHU HayKaMH, PACKPBIBAIOT €€ pOJb B IO3HABATEIBHOW M
MPAKTUIECKOMN JCSITEIIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCTIMTAHHUIO YBXKCHHS K TIPOIIECCY
TBOpYECTBA B O0JaCTH TEOPUU ¢ TPAKTUYECKUX TMPUIOKEHUNW XUMHUH, TIOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO W JUYHOCTHO 3HAYUMBIX MpoOiIemax,
CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATh WHOOPMAIIMIO M TPUMEHATH €€ s



MOTIONTHEHUST ~ 3HAHWM,  PEUIEHUS  WHTEJUIGKTYaJIbHBIX M JKCIEPUMEHTAIBHBIX
UCCIIEeIOBATENbCKUX 3a/1au. B 1enom coxepxanue yueOHOTo nmpeaMera « XUMHUsD JaHHOTO
YPOBHSI U3yY€HUS OPUEHTHUPOBAHO Ha (POPMUPOBAHUE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON
OCHOBBI [IJIsi TOHUMaHUs QUIOCOPCKUX HJEeH, TaKMX KaK: MaTepHaIbHOE €IUHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOTO MHUpa, 00YCIOBICHHOCTb CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHUEM, IMO3HABAEMOCTHh MPHUPOJHBIX SBICHUN MyTEM SKCIEPUMEHTA U pElICHUs
MPOTUBOPEUYHI MEXITYy HOBBIMHU (haKTaMH M TEOPETUUECKUMHU MPEANOCHUIKAMU, OCO3HAHUE
PO XUMHUU B PEIICHUH OHKOJIOTUYECKUX IMpOoOJeM, a Takxke MpodiieM cOepekeHUs
YHEPreTHYECKUX PECYPCOB, CHIPHS, CO3AAHNUS HOBBIX TEXHOJOTUN U MaTEpUATIOB.

B mnane pemieHus 3amad BOCIUTAHUS, Pa3BUTHS M COLMAIM3ALUU OOYUYaIOIIUXCS
NPUHATHIE TPOTPAMMOM MO XMMHUU MOAXOJbI K ONPENEICHUIO CONEPXKaHUS M TOCTPOCHUS
npeaMeTa MpeaycMaTpUBalOT (OPMHUPOBAHUE YHUBEPCAIBHBIX Y4YEOHBIX JEHCTBHIA,
UMEIONNX 0a30BO€ 3HAUYCHHUE IS PA3IUYHBIX BHUAOB JCSATEIBHOCTH: pEIICHHs MpoOieMm,
MOKCKa, aHaimM3a U 00pabOTKM MHGOpPMAINK, HEOOXOAUMBIX MJIsi MPUOOPETEHHS OIbITa
INPAKTUYECKOM U MCCIEIOBATEIbCKON NEATEIbHOCTH, 3aHUMAIOUIE Ba)XXHOE MECTO B
MO3HAHUU XUMUH.

B npakTuke npenonaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus,
TaK U Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs, NPHU OIPEAEICHUH COAEpKAaTeIbHOU
XapaKTEPUCTUKU 1IeJIeH U3yueHHUs MpeaMeTa HalpaBiIeHHEM MEPBOCTEIIEHHON 3HAYUMOCTH
TPaJAMIIMOHHO TpHU3HAETCSs (POpMUPOBAHHE OCHOB XUMHUYECKOM HAyKW Kak o0O0JacTH
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYCCKON NEATETLHOCTH YEIOBEKAa M KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOOMYECKOW TOYKM 3pPEHHsI TaKOW MOAXOI K
OTIpEe/ICTICHUIO TeJIeH N3YUEHHUS MTPEeIMEeTa SIBISICTCS BIIOJTHE OMPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS TJIaBHBIMU LIETISIMU U3YUEHUS MpeAMeTa « XUMUs Ha
6azoBom ypoBHe (10 —11 ki1.) ssBISAIOTCS:

e (opMHUPOBAHHE CHCTEMbl XHMMHUYCCKMX 3HAHMH KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPA, B OCHOBE KOTOPOH JIEIKAT KITFOUYEBBIE MIOHATHS,
dbyHIaMEHTAIbHBIEC 3aKOHBI U TEOPUHM XMMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U
NOHMMAaHHE CYIIHOCTH JOCTYHHBIX OOOOIIEHMI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHUE U pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB
U XAMHYECKHUX  PCaKIHid, HEOOXOAMMBIX JUII TIPHOOPETCHUS  YMCHHM
OPUEHTHUPOBATLCS B MHPE BEIISCTB M XUMHUYCCKUX SIBICHHH, UMCIOIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IMOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUH H CIIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C HAOMIOJECHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIIEpUMEHTa, COOJIIOJIEHUEM MpaBUiI 0OE30MacHOTO
oOpallieHusl ¢ BEIIECTBAMHU.

Hapsiny ¢ aTuMm, comepxaTenbHas XapaKTepUCTHKA TIeJIeH U 3a/1a4 U3yUYeHUs MpeaMeTa
B TMpOrpaMMe IO XHMHH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUHM C HOBBIMU
IPUOPUTETAMHU B CUCTEME CpeHET0 0011ero oopazoBanusi. CeroaHs B MpenoJaBaHuU XUMHUH
B OoJplIeil cTerneHu OTHAETCS MPENNOYTEHUE MPAKTHUECKONM KOMIIOHEHTE COJEp)KaHus
oOy4eHusi, OpPUEHTUPOBAHHOM HA TOJTOTOBKY BBIITYCKHHKA 0011€00pa3oBaTebHON
OpraHu3aIliH, BIAJCIONIEro He HAOOpOM 3HaHUM, a (PYHKIIMOHAILHONW TPaMOTHOCTHIO, TO



€CTh CII0CO0aMU M YMEHHUSMHU aKTUBHOTO MOJyYEHUs 3HAHUW U IPUMEHEHUS UX B peaTbHON
YKU3HU JIJISL PEILICHUS TPAKTUYECKUX 3a/1ay.

B cBsi3u ¢ ATUM TIpU HU3ydYeHHH TMpeaMeTa «XUMUs» JIOMUHHUpPYIOIIee 3HauyeHUE
pUOOPETAIOT TaKUE LT U 3a]]a4H, KaK:

agantanus OOydYaromMXCs K YCJIOBHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHpOBaHUE HHTEJUIEKTYaJIbHO DPa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHre y OOYyYaromIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIHUH),
UMEIONINX YHHUBEPCaIbHOE 3HAUEHUE MJI Pa3jINYHbIX BHUIOB JAESITEIBHOCTU: PEIICHUs
npobiieM, TOKCKa, aHanu3a U 00paboTKU MHPOPMAIIMK, HEOOXOAUMBIX JUIsSI IPUOOPETEHUS
OTbITa JIEATEIBHOCTH, KOTOPas 3aHMMAET BaXXHOE MECTO B MO3HAHWU XMMHH, & TAKXKE IS
OLICHKH C TIO3MIMHA HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XMMHYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOJHYIO CpEAY;

pa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, HWHTEIUIEKTyaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEHN 00yYaromMXCsi: CHIOCOOHOCTH CaMOCTOSATEIbHO IPUOOpPETaTh HOBbIE 3HAHUS
[0 XMMHUU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH, MCIIOIb30BaTh COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTMU ISl NIOMCKAa M aHalu3a y4yeOHOM M Hay4HO-TOIYJISIPHOM
UHGOpPMaIIU XUMUYECKOTO COACPKAHMUS;

(¢opMupOBaHHE M pPa3BUTHUE Yy OOYYarOIMIMXCS AaCCOLMATHUBHOIO M JIOTUYECKOIO
MBIIUICHNUS, HAOII0JATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOIMMBI, B YaCTHOCTH, IPH INITAHUPOBAHUH U ITPOBEIEHUU XUMHUECKOTO SKCIIEPHUMEHTA;

BOCIIHTAaHHUE y OOydarommxcs yOeKIEHHOCTH B T'YMaHHCTUYECKOW HAMpPaBICHHOCTH
XUMUHM, €€ BaAXHOM POJM B pEUIEHUU TIIOOAIBHBIX NPOOJEM  pPALMOHAIBHOTO
IPUPOIOTIONIB30BAHUS, TTOTIOJTHEHUS YHEPTETUYECKUX PECYPCOB M COXPAHEHUS MPUPOTHOTO
paBHOBECHSI, OCO3HAHMSI HEOOXOIMMOCTH OEpeXHOTO OTHOIICHHS] K TPUPOJE W CBOEMY
3I0pOBbIO, a TaK)Ke TNPUOOPETEHMsI OIbITa MCIOIb30BaHUS TOJYYEHHBIX 3HAHUU IS
MPUHATHUS TPAMOTHBIX PEIICHUM B CUTYaIUAX, CBA3aHHBIX C XUMUUYECKUMU SIBIICHUSIMU.

B yueOGHOM 11aHE CpeiHero o0IIero 00pa3oBaHus MpeaMeT « XUMUs» 6a30BOT0 YPOBHS
BXOJUT B COCTaB MpeAMETHON o0nacTu «EcTecTBEeHHO-HAayUHbIE IPEAMETHDY.

OO111ee YuCio 4acoB, OTBEIEHHBIX JIJISI U3YUYEHHs] XUMHH, Ha 6230BOM YPOBHE CPEIHETO
obmero o6pazoBanusi, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henento), B 11
kiacce — 34 gaca (1 4ac B Hezeno).



COJAEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT OpraHMYecKOW XUMHHU: €€ BO3HUKHOBEHHE, Da3BUTHE W 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEILIECTB U MAaTEPUAIOB. TE€OpHs CTPOEHUS OPTraHUYECKUX COCUHEHUIN
A. M. ByrtnepoBa, €€ ocHOBHbIE MMOJIOKEHUA. CTPYKTYpHBIE (OPMYJIBl OpPraHUYECKHX
BelecTB. ['omouiorusi, n3oMepus. XUMUYECKas CBA3b B OPraHUYECKUX COCIMHEHHUSAX —
OJIMHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne o KilaccupuKauud OpraHMYeckux BemecTB. HomeHnknaTtypa
OpTraHUYECKUX COEAUHEHUM (CHCTeMaTHyYecKas) U TPUBUAIbHbIE HA3BaHUS BAKHEUIIUX
IPEICTaBUTENIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCnepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U MX IPEBPALLECHUN: 03HAKOMJICHUE
¢ oOpa3uaMy OpraHMYECKUX BEIIECTB M MaTepuajaMd Ha WX OCHOBE, MOJEIMpPOBAHUE
MOJIEKYJI OPraHMYECKUX BEILECTB, HAOJIIOJCHUE U OMHMCAHUE JIEMOHCTPALMOHHBIX ONBITOB
[0 MPEBPAILEHUIO0 OPraHMYECKUX BELIECTB IPU HarpeBaHUM (IJIaBiIeHHUE, OOYTJIUBAaHUE U
TOpEHUeE).

Yriesoaopoast

AJIKaHBI: COCTaB U CTPOCHHME, TOMOJIOTHYECKUI psl. MeTaH U 3TaH — NPOCTEHIINE
IPEJCTAaBUTENN AJIKAaHOB: (PU3UYECKUE U XMMHUYECKUE CBOWCTBA (pEaKLMM 3aMEUICHUS U
rOpeHus), HaX0XJICHHUE B IPUPOJIE, IOJIyYEHHUE U IPUMEHEHNE.

ATNKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMUECKMH psiA. OTWIEH W MNPONWIEH —
OpoCTEUIIEe MPEACTABUTENN AJTKEHOB: (PU3MUYECKHE U XUMUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOrN€HUPOBAHMS, THIpATallMd, OKHCICHUS U MOJUMEpU3alin),
NOJIyYeHHUE U PUMEHEHHE.

Ankanuensl: Oyranuen-1,3 wu  wmetunOyraaueHn-1,3: cTpoeHue, BaKHeHIIHe
XUMUYECKHE CBOMCTBA (peakuus nojuMepusannn). [logyyeHne CHHTETHUECKOTO KayuyKa U
PE3UHBL.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHMS, TOMOJIOTUYECKUH psiA. ALETUIICH —
OPOCTEHIINN TpPEeACTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHE, (U3NYECKHUE M XUMHUYECKHE
CBOICTBa (peakuuu r'UIpUPOBaHUS, TaJOTCHUPOBAHUS, THPATALIUHU, TOPEHNUS ), TOTyUCHHE
Y IPUMEHEHUE.

Apenbl. bensoun: cocras, cTpoeHue, pU3NUecKue U XMMHUYECKHE CBOMCTBA (peakiuu
raJIOT€HUPOBAHMS U HUTPOBAHUS ), IOJIYyYEHUE U IPUMEHEHHE. 10.1y01. cocmas, cmpoenue,
Quzuueckue u Xumuueckue Cc80UCMEA (Peakyuu 2al02eHUpPOBanUs U HUMPOBAHUS),
noayueHue u npumeHenue. TOKCHYHOCTh apeHOB. ['eHeTHueckass CBSI3b MEXKIY
YII€BOAOPOAAMH, IPUHAIICKAIIMMHU K PA3IMYHBIM KJIACCAM.

[IpupoaHbie UCTOYHUKH YIIIEBOJOPOAOB. [IpupoaHbii ra3 ¥ momyTHble HE(TAHbIE
ra3pl. HedTh 1 €€ npoucxoxaenue. CrnocoObl nepepadoTku He(TU: MEPEroHKa, KPEKUHT
(TepMUYECKHM, KaTaluTUyeckuil), nupoiu3. IIpoaykTel mnepepaboTku HePTH, HUX



NpPUMEHEHNUE B MPOMBINUICHHOCTH W B ObITy. KameHHBIM yroib W MPOMYKTHI €ro
nepepadoTKHU.

DKCIIEpUMEHTAIbHBIE METO/IbI N3yUECHUS BEIIECTB U UX IPEBPALLCHUN: 03HAKOMJICHUE
¢ oOpa3namu IJIacTMAcC, KaydyykoB U pe3uHbl, koiekuun «HepTs» u «Yromby,
MOJEIUPOBAHUE MOJIEKYJl YIJIEBOAOPOJOB M TAJOT€HONPOU3BOJHBIX, MPOBEACHUE
IPAKTUYECKON pabOThI: MOTYyYEHUE ITHUIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérurle 3amayn.

BbluncieHnss 1Mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIUH ).

Kucsopoacoaep:kamnue opranndecKkue coelMHeHUsI

[IpenenbHbIE OMHOATOMHBIE COUPTHI. METaHOJ W 3TAHOJ: CTPOCHHE, (PU3HUECKHUE U
XUMHUYECKUE CBOMCTBAa (peakiMu C aKTUBHBIMH METaUIaMH, TaJIOT€HOBOJOPOIaMHU,
ropeHue), npuMeHeHue. BojopoaHbie CBSI3W MEXIy MOJIEKyJaMHu CHUpPTOB. [leiicTBue
METaHOJIa U 3TaHOJIa HAa OPraHU3M YEJIOBEKA.

MHuoroaTomMHbie CHOUPTHL. DTUJICHTIIMKOIL M TJIUIEPUH: CTPOCHHE, (pU3myeckue u
XUMHUYECKHUE CBOMCTBA (B3aUMOJCHCTBUE CO IIEJIOYHBIMU METaJJIaMU, KadeCTBEHHAs
peakiMsi Ha MHOTOaTOMHBbIE CIUPTHI). JlelicTBHe Ha opraHu3Mm uyenoBeka. [IpuMeHeHue
TIIMLEPUHA U STUJICHTIIUKOJIA.

®deHoJI: CTpOeHHE MOJIEKYJIbI, (PU3NYECKUe U XUMHYECKUE CBOMCTBA. TOKCHMYHOCTh
¢denomna. [Ipumenenue denona.

Anpnerunipl U kemouwvl. DopManbieru, ameTadbIAerua: CTpoeHue, (GU3nYecKue u
XUMHUYECKUE CBOMCTBA (peaKIMy OKUCJICHUS U BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEaKIUN),
MOJIyYE€HHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE TMpeJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas W YKCyCHas
KHCJIOTBL: CTPOCHHE, (U3UUECKUE U XUMUYECKHE CBOMCTBa (CBOMCTBA, O0IIME IS Kiacca
KHUCIIOT, peaKkius dTepudukanuu), noirydeHue u npumeHenue. CTeapuHoBas U OJCHHOBAs
KHUCIIOTHI KaK TMPEJCTABUTENIM BBICIIUX KapOOHOBBIX KHUCJIOT. MbUIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBUE.

Crnoxnble 3(GUpBl KaK MPOU3BOJIHBIE KApOOHOBBIX KHUCIOT. ['MApPONIHM3 CHOXKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYrneBonpl: coctaB, KiacCUUKAIMSA YriIeBOAOB (MOHO-, TU- W TIOJMCAXapHIIbI).
['mroko03a — mpocTeimii MOHOCaxapu: 0COOEHHOCTH CTPOSHUSI MOJICKYJIbI, (PU3NYECKue u
XUMHYECKHue CBoMCcTBa (B3aumoeiicTue ¢ ruapokcugom meau(ll), okucnenre amMuadyHbpiM
pactBopoM okcunaa cepedpa(l), BoccraHoBieHue, OpOXKEHUE TIIIOKO3bI), HAXOXKICHUE B
npupojie, NpuMeHeHue, Ouojorndeckas pojb. DorocuHTe3. DPyKTO3a KaK H3OMEP
TJTFOKO3BI.

Kpaxman wu memmoiioda Kak TpupojHble mnoauMepbl. CTpoeHue Kpaxmaia Hu
1esuTr003bl. du3nueckue U XMMUYECKHE CBOMCTBA Kpaxmana (THAPOJIU3, KaueCTBEHHAs
peaKIus C HOJ0M).

DKCIIepUMEHTAIbHBIE METOJIbl U3YUYEHHUS BEIIECTB U UX MPEBPAICHUMN: TPOBECHHUE,
HaAOJIIOICHUE U OMHUCAHKUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAUECTBECHHBIC
peaKIMu OHOATOMHBIX CIIUPTOB (OKHUCIIeHHE 3TaHoJ1a okcuaoM meau(1l)), MHOroaToMHBIX




CIUPTOB (B3auMO/JIeicTBUE ruiepuHa ¢ rugpokcuioM meau(ll)), anpaernaos (okuciaeHue
aMMHa4HBIM pacTBOpoM okcuaa cepedpa(l) m rugpoxcumom menu(ll), B3aumosericTBue
Kpaxmaia ¢ MOJIOM), IPOBEJICHUE MPAKTUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérurle 3amaqn.

Bbluncienus: 1o ypaBHEHUI0O XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYEeCTBa
MCXOJTHOTO BEIIECTBAa WM MPOJYKTa PEAKIIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB WA TPOIYKTOB PEAKLIUN).

A3oTcoaeprkaiye OpraHu4eckue COeIMHEHHUS.

AMHMHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHUYeCKHe COoeAuHEeHHs. Du3nueckue u
XUMHUYECKUE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe TiuiuHa). buonornyeckoe 3HaueHUE
aMmuHOKucHoT. [lenTumsl.

benku kak mpupoIHbIE BEICOKOMOJIEKYJISIpHBIE coequHenus. [lepBuunas, BTopuyHas
U TPETUYHAS CTPYKTYypa OCJIKOB. XMMUYECKHUE CBOMCTBA OEIKOB: TUAPOIIN3, JEHATYpalUs,
KaueCTBEHHbBIC PEaKIIMU Ha OCJIKH.

DKCnepUMEHTAIbHBIE METO/IbI U3YUCHUS BEIIECTB U UX MPEBPAILICHUN: HAOIIOICHHUE U
OTHCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHAaTypalus OEIKOB MPU HarpeBaHUU, 1IBETHbHIC
peakiuu O0eIKoB.

BricokoMoJIeKyJISIpHBbIE COeINHEHUS

OCHOBHBIE TOHSATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEUHEHU: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIINH, CPEIHSS MOJIEKyIspHas Macca. OCHOBHbBIE
METO/Ibl ~ CHHTE3a  BBICOKOMOJIEKYJSIDHBIX  COCAMHEHUH —  MOJMMEpHU3alusi U
MOJINKOH/ICHCALIHSL.

OKCnepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U MX IPEBPALLECHUN: 03HAKOMJICHUE
¢ o0pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYYKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXNpeAMETHBIX CBS3€H MPU U3YYEHUHM OpraHudyeckol xumuu B 10
KJIacCe OCYILECTBISIETCSl 4Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSATUM, TaK W TMOHATHH, SBISIIOIIMXCA CUCTEMHBIMH JJISI OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUHbIE MOHATHS: SIBJICHUE, HAYYHBINA (DaKT, TUTIOTE3a, 3aKOH,
TEeOpHUsl, aHajdu3, CUHTE3, Kiaccudukaius, NEPUOJUYHOCTb, HAOJIOJCHHE, WU3MEPEHHUE,
DKCIIEPUMEHT, MOJIEJIMPOBAHMUE.

®duzuka: maTepusi, SHEpPrusi, mMacca, aroM, 3JIEKTPOH, MOJIEKyJa, dHEPreTUYEeCKU
YPOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSIHUME BEIECTBA, (PU3NUYecKue
BEJIMYMHBI U €IUHULIBI UX U3MEPECHMUSI.

buonorus: knerka, opraHusm, ouocgepa, 0OMeH BEIIEeCTB B OpraHusMe, (PoToCuHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (O€IKU, YIIeBObl, XKUPbI, PEPMEHTHI).

["eorpadusi: MuHEpalibl, FOPHBIE MOPO/IbI, OJIE3HBIE UCKOMIAEMBIE, TOTUIMBO, PECYPCHI.

TexHonorus: NUIIEBbIE MHPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUSA, MOIOIIWE
CpEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPEnapaThl, MATEpUAIIbl U3 HCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KIIACC



OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI XUMMHU

XUMHUECKUI 35eMEeHT. ATOM. fnpo aroma, U30TOMblL. DJIEKTPOHHash 000J0YKa.
DHEpreTHYECKUEe YPOBHU, IOMYPOBHH. ATOMHBIC opOWTanmu, S-, P-, d- 3JIEMEHTHI
Oco0OeHHOCTH pacIpeiesieHUs IEKTPOHOB MO0 OpOUTAJIsIM B aTOMax 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOIOB. DIEKTPOHHASL KOH(DUTYpalIHsi aTOMOB.

Ilepuonnueckuit 3akoH U llepuoguueckas cucrema xumudeckux siemeHtos /1. .
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U llepronnueckoil CUCTEMbl XMMHUYECKUX
anementoB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUENW CTPOCHHSI aATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHs CBOWCTB XUMHUYECKHUX 3JIEMEHTOB W 0O0pa3yeMbIX HUMU
IPOCTBIX U CIOXHBIX BEIIECTB IO IPYIIaM U IepruoiaM. 3HaYE€HUE NEPUOINYECKOT0 3aKOHA
B Pa3BUTHU HAYKHU.

CrtpoeHue BemiecTBa. XUMHUYECKasl CBS3b. Buabl XuMHuueckoil CBsI3U (KOBaJICHTHAs
HEeMoJIIpHAass W TOJsSpHas, WOHHAsg, MeTaJuIMdecKkas). MexaHu3smMbl 00pa3oBaHUs
KOBQJICHTHON XMMUYECKOU CBsI3U (OOMEHHBIM U JOHOPHO-aKIENTOPHBIN). BomopoaHas
CBA3b. BaneHTHOCTh. DIIEKTPOOTpULIATENBHOCTh. CTENEHb OKUCIEHUS. MIOHBI: KaTHOHBI U
AHHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHMS. 3aKOH ITIOCTOSIHCTBA
coCTaBa BEUIECTBA. THUIIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKCTBA BEIIECTB OT
TUIA KPUCTAJUIMYECKON PEIIETKMU.

Ilonatre o aucnepcHeIX cucremax. VcTuHHBIE U KOJIIOUAHBIE pacTBOpbl. MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE.

Knaccudukanusa Heopranudeckux coenvHeHuil. HoMmeHknaTypa HeOpraHmyecKux
BelleCTB. ['eHeTnueckas CBA3b HEOPraHMYECKUX BEIIECTB, MMPUHAJIEKAIUX K PA3INYHBIM
KJIaccam.

Xumuueckas peakuus. Knaccudukanuss XMMUYECKUX PEAKIM B HEOPTraHUYECKOW U
OpPraHMYECKOM XHMHMHU. 3aKOH COXPAHEHHMS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3Iu4HbIX (pakTopoB. OOpaTUMBbIEC peaKuu.
Xumunyeckoe paBHoBecue. PaKTOPBHI, BIUAIOIIME HA COCTOSTHUE XUMHUUYECKOTO PABHOBECHSL.
[Tpunuun Jle [latenbe.

OnexTponuTryeckas auccounanus. CUIbHbIE U ciaadble AIeKTponThl. Cpesia BOJHBIX
pPacTBOPOB BEIECTB: KUCasA, HEUTpasbHas, EJI0YHAs.

OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

DKCIEpUMEHTAIBHBIE METOIbI U3YUYECHUS BEIIECTB U UX IPEBPALICHUI: JEMOHCTPALUS
tabmui «llepuoanueckas cuctema XumMudeckux saeMenToB [l. Y. MenneneeBay, uzyueHue
MoJieNield KPUCTANTMYECKUX PEIIETOK, HAOMI0/IEHHEe U ONMHMCAHHME JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3yiokKEHUE MEPOKCUAA BOAOPOIa B MPUCYTCTBUM KaTaau3aTropa,
ONPENEIICHUE CpENbl PAaCTBOPOB BEIIECTB C MOMOIIBK) YHUBEPCAIBHOIO HWHAMKATOPA,
peakiy MOHHOrO0 OOMEHa), MPOBENCHHE MPAKTUYECKON padoThl «BiusHHE pa3nuuHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUECKON PEeaKIINI.

PacuérHble 3anaumn.



PacuéTel mo ypaBHEHHSIM XMMHUYECKHX PEAKLUKA, B TOM YHUCJIE TEPMOXUMHYECKUE
pacy€Thl, pacU€Thl C UCIIOJIB30BAHMEM MOHATHUS «MACCOBAs JI0JIs1 BEIIECTBAY.

Heoprannuyeckasi xumusi

Hemeramnel. Ilonoxxkenue HemetaioB B llepuogumueckoil cucreMe XHUMHUYECKHX
anemenToB J[. . MenneneeBa 1 0COOEHHOCTH CTpOoeHUsI aToMOB. dDu3nyeckue CBOKWCTBA
HEMETAJUIOB. AJITOTPONHS HEMETa/UIOB (Ha MpUMepe KHUCIoponaa, cephl, ¢ocdopa u
yriepoaa).

XWMHYECKHE CBONCTBA BAXKHEUIIINX HEMETAUIOB (TAJIOTEHOB, CEPhI, a30Ta, (hocdopa,
yriepoa W KpPEMHHUs])) U HUX COCIUHEHUH (OKCHIOB, KHUCIOPOJCOIEPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COCIMHEHUM ).

[IprMeHEeHNE BAXXHENIIMX HEMETAUIOB U UX COCTMHEHUM.

Meramisl. [Tlonoxenue metannos B [lepuoanyeckoit CHCTEME XUMHYECKUX JJIEMEHTOB
JI. . MenneneeBa. OcCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 00OJIOYEK aTOMOB METAJIIOB.
O6mue ¢uznyeckue cBoiicTBa MeTauioB. CIulaBbl METaIOB. DICKTPOXUMUUYECKUN P
HANPSHKECHUN METAJIJIOB.

XWUMHUYECKHE CBOMCTBA BAaKHEUIIMX METAJJIOB (HATPUM, KaJIMM, KaJdbIlUi, MarHWUM,
ATFIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUI.

OO6mue crocoObl moyueHust MeTauioB. [IpuMeneHne MeTamioB B OBITY M TEXHHUKE.

DKCNEpUMEHTaIbHbICE METO/bl M3YYEHHS BEIIECTB M WX IPEBPAIICHUN: H3YYCHHUE
KOJUICKIIMHM «MeTasuibl M CIIaBb», 00pa3Ii0B HEMETAIOB, PEIICHUE SKCIIEPUMEHTATBLHBIX
3a1a4, HaOJIOJICHWE U OMNKHCaHUE JIEMOHCTPALIMOHHBIX U JIa0OPaTOPHBIX OMBITOB
(B3auMoOAEICTBUE TUIPOKCHIA AIIOMUHHUS C pacTBOpaMU KHUCJIOT U  IIEJIOYEH,
KAue€CTBEHHBIC PEAKIIMU HA KAaTUOHBI METAILJIOB).

Pacuérnrble 3agaun.

Pacuétbl Macchl BelllecTBa Ui 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce uin 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BELIECTB, PaCUEThI MacChl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB MMEET MIPUMECH.

XuUMUA U KU3Hb

Ponp xuMum B oOecriedyeHHH HSKOJOTHYCCKOM, HSHEPreTHYECKOM | IHIIEBOU
0€30MacHOCTH, Pa3BUTHU MEAUIUMHBI. [IOHATHE 0 HAYYHBIX METOJIaX IMO3HAHUS BEIIECTB U
XAMHUYECKUX PEAKIUH.

[IpencraBnennss 00 OOIIMX HAYYHBIX NPHHIIMIIAX IPOMBIIIJICHHOTO IOJyYCHUS
BAKHEHMIIINX BEILICCTB.

UenoBek B MUPE BEIIECTB M MAaTEPUAIOB: BAKHEWIIINE CTPOUTEIbHBIE MaTEPHUAIBI,
KOHCTPYKIIMOHHBIE MATEPHUAJIbI, KPACKH, CTEKIIO, KEPAMUKA, MATEPUAJIBI JJIs1 SJIEKTPOHUKH,
HaHOMAaTepUaJIbl, OpraHUYECKUE U MUHEPATIbHbBIC YI00pEHUS.

XUMHUS ¥ 3J0pOBBE YETIOBEKA: ITPaBUIIa UCIIOJIb30BAHUS JICKAPCTBEHHBIX MPENapaToB,
npaBuiia O€30MaCHOTO HCIIOJIb30BaHUS MpenapaToB OBITOBOM XWMHUM B TOBCEIHEBHOMU
JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpeaMETHBIX CBSI3€M MPH HU3yYEHUU OOIIEH W HEOpraHWYeCKOn
xumun B 11 Kiacce OCyIIECTBISIETCS Yepe3 MCIOIb30BAHME KaK OOIIMX E€CTECTBEHHO-



HAYYHBIX MOHATUH, TaK U MOHATUH, ABIISIOIIUXCS CUCTEMHBIMU JJIs1 OTJENbHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHATHS: Hay4yHBIM (pakT, rUnoresa, 3aKOH, TEOpus,
aHaJln3, CHUHTE3, KiIaccu(ukalus, MNEepUOJUYHOCTh, HAOIIOACHHUE, HKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

dusuka: Matepus, JHEPIusl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJA, DJHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHME BEIIeCTBA, (PM3MUYECKHE BETUYMHBI M EIUHHIBI UX W3MEpEeHUs,
CKOPOCTb.

buonorus: kinerka, opraHu3M, 3KocucTema, ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHHbBI, OOMEH BEILLECTB B OPraHU3MeE.

['eorpadusi: MuHepasbl, TOPHBIE TOPOIbI, IOJIE3HbIE HCKOMAEMbIe, TOIUIUBO, PECYPCHI.

TexHonmorusa: XUMHYECKass MPOMBIILIEHHOCTb, METAJLUTYprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX  MaTEpHUANIOB,  CEJIbCKOXO3SMCTBEHHOE  IIPOM3BOACTBO,  IHUIIEBas
IPOMBIIIIEHHOCTb, (papManieBTHUECKasi IPOMBIIIIEHHOCTb, IPOU3BOACTBO KOCMETHUECKUX
IIpenaparos, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuaios, AJIEKTPOHHAS
IIPOMBINUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHWU HA
BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUSI 00y4arolUMMUCS
nporpaMMm  cpenHero o6Omiero oOpa3oBaHusl (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM).  HaydHo-meTogudeckoil  OCHOBOM It pa3palOTKU  TUTAHHPYEMBIX
pe3ynbTaTOB OCBOEHHUS IMPOTpaMM CpPEIHEro OO0IIero oOpa3oBaHUS SBISIETCS CUCTEMHO-
NeSATEeTbHOCTHBIN OIXO/I.

B cooTBeTCTBUM ¢ CUCTEMHO-JEATEIIBHOCTHBIM MOAXOJ0M B CTPYKTYPE JTUYHOCTHBIX
pE3yNIBTaTOB OCBOCHUS TpeaMeTa «XUMHUS» Ha ypOBHE CPEIHETO OONIero oOpa3oBaHUS
BBIICJICHBI CIIETYIOLIUE COCTABIISIONIHUE:

OCO3HaHHE O0YYAIOUTUMHUCS POCCUICKON IpaXkIaHCKOW UJICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPE/IEIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHAINPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM TMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEN 1 UCTOPUYECKUX TPAAUINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh O0YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH €SI TEIILHOCTH
LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPHUCYIIUMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
00pa3oBaHus;

HaJIM4KME MPABOCO3HAHMS HKOJIOTMYECKON KYJIbTYPHl M CIIOCOOHOCTH CTAaBUThH IIEJIH U
CTPOUTD KU3HEHHBIC TIJIaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS TpeamMeTa «XUMHUSD JOCTUTalOTCS B €IUHCTBE
y4eOHOM ¥ BOCIUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUM C TYMaHUCTHYECKHMHU,
COIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU U UJeajaMUd POCCUHUCKOTO
rpakJIaHCKOT0 OOIIeCTBA, MPUHSATHIMU B OOIECTBE HOPMAMHU U TPABWIAMH TOBEACHUS,
CIIOCOOCTBYIOIIUMHM ~ TIPOIIECCaM  CaMOTIO3HAHUS, CaMOpPAa3BUTUSI U  HPABCTBEHHOTO
CTAHOBJICHUS JINYHOCTH O0YUYarOIINXCS.

JInyHOCTHBIE ~ pe3yibTaThl  OCBOGHMsSI  TpeaMera  «XHUMHUS»  OTpa)karoT
c(hOpMUPOBAHHOCTH OMBITA MO3HABATEIHLHON U MPAKTUUYECKON JIEATETLHOCTH 00yYarOIINXCs
M0 peaju3alliy MPUHATHIX B 00IIECTBE IICHHOCTEN, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHMUS OOYYAIOIIMMHCS CBOUX KOHCTHUTYIMOHHBIX TIpaB U 0O0SI3aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEICTABICHUS] O COIMAIBHBIX HOPMaxX W MPaBWIIAX MEKINYHOCTHBIX OTHOIICHUU B
KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW MAEATEILHOCTH MPU CO3JAaHUU YUYEOHBIX
MIPOCKTOB, PEIICHUH YYEeOHBIX M TIO3HABATEIBHBIX 3a/1ayd, BBIMOJHEHUU XUMHUUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTbI
JIPYTUX TIPU aHAJIU3€ PA3IMYHBIX BUJIOB YUCOHOM NESITEIHLHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHUS



LEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY M HAyYHOMY HACIEAUIO0 OT€YECTBEHHOMN
XUMUH;

YBaXXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U TIPAKTUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, UTO JIOCTHYKEHUS] HAYKH €CTh pPe3yJIbTaT JTUTEIbHBIX HAOTIOICHUH,
KPOMOTIUBBIX KCIIEPUMEHTAIIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca W I03HABATEJIbHBIX MOTHUBOB B TOJIYYCHHHM U TMOCJIEAYIOLIEM aHAlU3e
uH(OPMAIUH O MEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYaIldd, CBS3aHHBIE C XUMHUYCCKUMHU SIBIICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUECHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHWE M MOCTYIKH CBOMX TOBApHILEH C MO3ULUI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUIA STUX MOCTYIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHUS LIEHHOCTEW 370pOBOro M 0€30MacHOro obpas3a >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOI0IeHNs MPaBUil O€30MacHOr0 OOpaIeHMsI C BEILIECTBAMU B OBITY, IOBCEHEBHOU
YKU3HU U B TPYJIOBOH JI€SITEIILHOCTH;

MOHUMAHUSI IEHHOCTH MPAaBWJI WHIUBUIYATBHOTO W KOJUIEKTHBHOIO 0€30IacHOTO
MOBEACHUS B CUTYALUSIX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JHOJEH;

OCO3HAHUS MOCIEICTBUI U HETIPHUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aTKOTOJIA,
HAapKOTHKOB, KYpEHHS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIEA0BATENBCKOM AESTENbHOCTH,
0OILIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX AESATEIBHOCTH;

YCTAaHOBKA Ha AaKTUBHOE y4YyacTHWE B PEIICHUU MPAKTUYECKUX 3a]a4d COIMAIbHOMN
HaIpaBJIeHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3YyUYEeHUIO TTPOQECCUil pa3IuYHOro pojia, B TOM YKCIIE Ha
OCHOBE NMPUMEHEHHUS MPEMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYNY, JIOISIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUIYaIbHON TpaeKTOpHH 0Opa3oBaHMS,
Oyaymeil mnpodeccun U peanu3aldd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUU, UHTEPECOB U MOTPEOHOCTEHN 00111eCTBa;

6) K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH  LIEeNecOO0pa3HOro  OTHOIIEGHUS K MpUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMAaHUsl  TJIOOAIBHOTO  XapakTepa  OSKOJOTHYECKHX  NpoOJeM,  BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBHON CPEeJibl;

OCO3HAHHUS HEOOXOIMMOCTH WCIIOJIb30BAHUS JIOCTHKEHUN XUMUU I PEIICHUs
BOIPOCOB PaAIlMOHATIBHOTO MPUPOIOTOIB30BAHUS;



AKTUBHOTO HETPUATHUS JIEHCTBUMA, TPUHOCSIINX BPEJ OKPYKAIOIIEH TPUPOTHON cpee,
yMEHUs MIPOTHO3UPOBATh HeOJIaronpusTHHIE AKOJIOTUYECKUE MOCJIE/ICTBUS
IpeANnpUHUMAEMbIX IEUCTBUM U MPEJOTBpALATh UX;

HaJIUYUs Pa3BUTOrO SKOJOTUYECKOTO MBIIIJICHUS, IKOJIOTMUYECKOU KYJIbTYphI, OMbITa
NESATEIbHOCTH HKOJOTMYECKON HAMpaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MO03HABATENIbHOM, KOMMYHHKATUBHOW U COLIMAJIBHON MpPaKTHKE, CIIOCOOHOCTH W yMEHUS
aKTUBHO MPOTUBOCTOSTH UEOJIOTUH XeMOpoOuH;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOMICTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTUKY;

MOHUMAaHUS CHEIU(GUKNA XUMUU KaK HayKHd, OCO3HAaHHS €€ poju B (hopMuUpoOBaHHH
pPaIMOHAIBHOTO HAYYHOTO MBINUJICHUS, CO3JaHUU IIEJIOCTHOTO TIPEACTABICHHS 00
OKpYJKalomeM MHUpE KaK O €IWHCTBE MPHUPOABI W YEJIIOBEKa, B TO3HAHUU TPHUPOIHBIX
3aKOHOMEPHOCTEHN U pelieHUur Po0IeM COXpaHEHHS PUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JJII COBPEMEHHOW IMBWJIM3AIUU: B €&
I'YMaHHCTUYECKOW HAMTPaBJICHHOCTU U BAXKHOM POJIU B CO3/IaHUM HOBOI 0a3bl MaTEpHAILHON
KyJbTYPhl, PEUICHUU TJIOOATBHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUSI YEJIOBEUECTBA —
CBIPbEBOM, HHEPTreTUYECKOM, MHUIIEBOM M HSKOJOTUYECKOW OE30MacHOCTH, B pa3BUTUU
MEUIUHBI, 00ECTICYEHUH YCIOBUH YCIEIIHOTO TPY/Ia U SKOJIOTHYECKH KOM(POPTHOM KU3HU
KaXKJIOTO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHs CYITHOCTH METOJOB TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOIh30BATh MOJIy9acMbIe 3HAHUS
Ul aHanmu3a W OOBSACHEHHs SBJCHUN OKPYKAIOIMIETO MHpPA M TMPOUCXOIANINX B HEM
W3MCHEHUH, YMCHHsI JIeJIlaTh 0OOCHOBAaHHBIE 3aKITIOYCHHS HAa OCHOBE HAYYHBIX (DAaKTOB U
UMEIOIINXCS JAHHBIX C IEJIBI0 TIOJTYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIILHO HCITOJIb30BaTh XUMUYECKHE 3HAHUS IS PCIICHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HETMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJyYCHHUIO HOBBIX 3HAHUN MO XHMHH B COOTBETCTBUU C >KU3HECHHBIMH
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B pa3iIHuHbIX cdepax mpodeccruoHambHOM
NEeSTeTLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHBIC PE3yIbTaThl OCBOCHHUS Y4eOHOTO IMpeameTa «XHMHsS» Ha YPOBHE
cpeaHero o0IIero 0opa3oBaHus BKIHOYAIOT:

3HAYMMBIE JIJIs1 (POPMHUPOBAHUS MUPOBO33PEHUS O0YJAFOIIMXCS MEXIUCITUTUTHHAPHBIC
(MeXmpeaMeTHbIC) 00IIeHayYHbIE TIOHATHS, OTPAYKAIOIINE IIEIIOCTHOCTh HAYYHOU KapTHUHBI
MHpa U CIIeU(PUKY METOJOB MTO3HAHUS, UCIIOJIb3YEMbIX B €CTCCTBEHHBIX HayKaX (MaTepus,
BCIIIECTBO, DHEPTHs, SBIICHHE, TMPOIECC, CHUCTeMa, Hay4dHbIH (haKT, MPUHIINI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHSsI, UCCIIE0BaHNE, HAOTIO/IEHNEe, U3MEPEHHE, SKCIIEPUMEHT U

JpyTHE);



YHUBEpCAJIbHbIE  y4yeOHble JAeiCTBHS  (ITO3HABATENIbHbIE, KOMMYHHKATHUBHBIC,
peryJisTuBHbIE), obecneunBaronye (opmMupoBaHue (YHKIIMOHAIBHON TI'PAMOTHOCTH U
COIMAIbHON KOMITETEHIIUU 00YYaIOIUuXCs;

CIIOCOOHOCTh  OOYYAIOIMXCSl MCIOJB30BATh OCBOCHHBIE MEXKAUCIUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUSI U YHUBEpCAJIbHbIE y4eOHbIE NEHCTBHS B MO3HABATEIBHOU U
COLMAJIbHOM MTPaKTHKE.

MertanpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMU YUE€OHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMU.

OBJaieHne YHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAMM:

1) 0a3oBble JIOrHYecKue AeMCTBUA:

CaMOCTOATENLHO (HOPMYTUPOBATh W aKTYaJU3UPOBATH MPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuUBaTh;

ONPENENATh LENHN NESITEILHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUU UX JTOCTHKECHHUS,
COOTHOCHUTB PE3YJIbTAThl IESITEIBHOCTH C IOCTABIECHHBIMU LIEISAMU;

WCIIOJIb30BaTh MPHU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIICIATH
XapakTEepHbIE MPHU3HAKU TOHSITUM M YCTAHABIMBATH HX B3aHMMOCBSA3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MOHATHUS JJIs1 OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U SIBICHUM;

BBIOMpPATh OCHOBAHUS M KPUTEPUU IJIsi KJIACCU(UKAIMU BEHIECTB M XUMUYECKUX
peaKLunii;

YCTaHABJIMBATh PUYNHHO-CIIEICTBEHHBIE CBSI3U MEXKIY U3y4aE€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHAYKTUBHBIC, NEIYKTUBHBIC, O aHAJOTHH),
BBISBJISIT  3aKOHOMEPHOCTM W TMPOTHUBOPEYUST B  paccMaTpUBAEMbIX  SIBJICHUSX,
dbopMyIUpPOBATh BBIBOJBI U 3aKIIIOUCHUS;

NPUMEHSIThL B TIPOIECCE IIO3HAHUS, HCIOJIb3YyEeMble B XHUMHU CHUMBOJMYECKHUE
(3HaKOBbIE) MOJENIH, MPeoOPa30BLIBATH MOJICIIbHBIC MPEACTABICHUS — XUMUUYECKUN 3HAK
(cuMBOJI) 3J€MEHTa, XUMH4YecKas (opMysia, ypaBHEHHE XUMHYECKOW peaKIUU — TpHU
pelieHnr Y4eOHBIX TMO3HABATENbHBIX M MPAKTUYECKUX 3a7a4, MPUMEHSATh Ha3BaHHbBIC
MOJEIbHBIE MTPEACTABICHHUS JIJIS1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB U3y4a€MbIX BELIECTB
Y XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BATEIbCKIE eiiCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOTO MO3HAHUS BEIECTB U XUMUYECKUX PEaKIUM;

dbopMyIMpoBaTh IENM W 3a/Ja4d KCCIENOBAHUS, MCIIOJIb30BaTh TOCTABJICHHBIE WU
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA TO3HAHUS U
OCHOBBI 11 ()OPMUPOBAHUS THUIOTE3bl MO IMPOBEPKE MPABWIHBHOCTH BBICKA3hIBAEMBIX
CYXJICHUM;

BJIaJICTh HABBIKAMU CAaMOCTOSITEILHOTO TUIAHUPOBAHUS M TMPOBEACHUS] YUCHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHUsI HAOMIOAaTh 3a XOJOM  IIpoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTaT, GOpMyIUpOBaTh 000OIIEHNS U BBIBOJIbI
OTHOCHUTEJILHO JIOCTOBEPHOCTU PE3YJIbTATOB HCCIEIOBAHMS, COCTABISATH OOOCHOBAHHBIN
OTUY€T O MPOJICIIaHHOMN PaboTE;

npUOOpeTaTh OMBIT YYEHWYECKOW HCCIICIOBATEIHCKON U MPOEKTHOW NESITEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY TOMCKY METOJIOB pEIICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO Pa3JIMYHbIX METOAO0B MO3HAHUSI.



3) padora ¢ ungopmanueii:

OPUCHTHPOBATHCS B PA3NIMYHBIX HCTOYHWKAX HHpopMammu (HAyYHO-TIOMYJIspHAs
JUTEepaTypa XUMHYECKOTO COJEp)KaHus, CIpaBOYHBIE Tocobus, pecypchl WHTepHeTa),
aHAIIM3UPOBATh MHQPOPMAIMIO PA3IMYHBIX BHUIOB M (OPM MPEACTaBICHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

GbopMyIMpOBaTh 3aMpOChl U MPUMEHSATh PAa3IMYHBIC METOJBI MPU MOHUCKE W OTOOpE
uHpOpMAaITU, HEOOXOUMOM JIJIS BBITTOJTHEHUS yUeOHBIX 3a/1a4 ONPeNeIEHHOTO TUTIA,

PUOOPETATH OIBIT UCTIOIB30BaHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUN
Y PA3JIMYHBIX TIONCKOBBIX CHCTEM;

CaMOCTOSATEILHO BBIOMpATh ONTUMAJIBHYIO (OpMY TMpEACTaBICHUS WHHOPMAINH
(cxemsl, rpadvKu, TUArPaMMbI, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCITOJIb30BaTh HAYYHBIA S3BIK B KA4e€CTBE CPEICTBA MpU paboTe ¢ XUMUYECKOM
uH(pOpMaIUel: MPUMEHITh MEKIpPEAMETHBIC ((PU3HUECKHE W MAaTEMaTUYCCKHE) 3HAKU U
CUMBOJIBI, (hOPMYIIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCII0JI30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/laBaTh BOMNPOCHI IO CYIIECTBY OOCYXJaeMOMl TeMbl B XOJIe¢ Juajiora W/Wiu
JUCKYCCUH, BBICKA3bIBaTh HJEH, (POPMYIHUPOBATH CBOM MPEAJIONKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYTIATh C MIPE3CHTALIUEH pe3yIbTAaTOB MO3HABATEIHHON IEITEIbHOCTH, TOJTYYEHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIMOJHEHUH XUMHUYCCKOTO
AKCIIEPUMEHTA, MPAKTUYECKONH pabOThl MO HMCCIEIOBAHUIO CBOWCTB M3ydaeMbBIX BEIICCTB,
peanu3anuu yaeOHOTo MPoeKTa M (POpMYyIHPOBATH BBIBOJBI IO pe3yiIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAHUM MYTEM COTJIaCOBaHUSI MO3ULIUM B X0J1e 00CYKICHUSI 1 OOMEHA MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbLHBIMH PETyJISSTHBHBIMHU 1eHCTBUSIMM:

CaMOCTOSTEILHO IITAHUPOBATH U OCYIIECTBIIATH CBOO MIO3HABATENBHYIO IEATCILHOCTD,
ompenensis e€ MeNiv U 3aJ]a4l, KOHTPOJIMPOBATH U 10 MEpe HEOOXOUMOCTH KOPPEKTUPOBATH
npeajiaraéMblii aITOPUTM JEUCTBUI TIPU BBITIOJIHEHUH YYE€OHBIX M HUCCIIEN0BATEIhCKHUX
3a/1a4, BEIOMpaTh Harbosee 3 PEeKTUBHBINA CIIOCOO MX PEIICHUS C YYETOM MOTYyYeHUs HOBBIX
3HaHUH O BEIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYIIECTBJISTh CaMOKOHTPOJIb CBOEH JEATEIHbHOCTH Ha OCHOBE CaMoOaHajln3a M
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckasi XUMHsD» OTPaKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUM O XUMHUYECKON COCTABIISIIOUIEH €CTECTBEHHO-
HAyYHOM KapTHHBI MHUPA, POJIM XMMHUHU B TIO3HAHUU SIBICHUI MPUPOIbI, B (POPMUPOBAHUU
MBIIJICHUS U KYJbTYPhl JJUYHOCTH, €€ (QYHKIMOHATBHOW IPAMOTHOCTH, HEOOXOAUMOM ISt
peleHusl MPaKTUYECKUX 3a/lad M HKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPELE;



BJIQJICHUE CUCTEMOW XMMHMUYECKUX 3HAHUMW, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOUIUE
NOHATUS (XMMUYECKUM DJIEMEHT, aTOM, OJJICKTPOHHAss 000Jo4YKa aroma, MOJEKYJa,
BaJICHTHOCTh, dJEKTPOOTPUIATEIBHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas dopmyna
(pa3BépHyTass M COKpamiéHHas), MOJb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YIJIEpOIHBIM
cKeJneT, (GyHKIMOHAJIbHAs TPYIIA, pajuKail, U30MEpHs, U30Mephbl, TOMOJOTHUECKUN psi,
TOMOJIOTH, YIJIEBOAOPOIBL, KUCIOPO U a30TCOJAEPKAIIUE COEAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHMS); TEOPUM U 3aKOHBI (TEOpus
CTPOCHUSI OpraHruecKux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUEC B
OCHOBE IMIOHUMAHUS MPUINHHOCTHA U CUCTEMHOCTH XUMUYECKUX SBJICHUHN, (aKTOJTOTHICCKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJYYEHUU U OE30MAaCHOM HCMOJIb30BAHUM BaKHEUIIUX
OpPTraHUYECKUX BEIIECTB B OBITY M MPAKTHYCCKOU IEATETLHOCTH YEJIOBEKA;

chOPMHPOBAHHOCTh YMCHHMHA  BBISBISATH  XapaKTEpHbIE MPU3HAKA  TOHITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MMOHATHS MIPU ONMHUCAHUU
COCTaBa, CTPOEHUS U MPEBPAILIECHUI OPraHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHUN UCTIOJI30BaTh XUMUYECKYIO CUMBOJIUKY JJII COCTABJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpami€éHHON) (HOpMYT OpraHUYECKUX
BEIIECTB W YPAaBHEHUNW XHUMHYECKUX PEAaKUUW, HW3rOTABIMBATH MOJAEIH MOJIEKYIN
OpPraHMYECKUX BEUIECTB JUISI WIUIIOCTPALMM HMX XHUMUYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHMUS;

c(hOpMUPOBAHHOCTh ~ yYMEHUW  yCTaHABIMBATh  MPUHANICKHOCTh  U3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO HMX COCTAaBY M CTPOCHUIO K OMNPEACIEHHOMY KJIacCy/TpyIie
coeAuHEeHU  (YTJI€BOJOPOMBI,  KHUCIOPOJ W a30TCOAEp)KalllhMe  COCIUHEHMUS,
BBICOKOMOJICKYJISIPHBIC ~ COCAMHEHHUs), JaBaTh WM Ha3BaHUsA 10 CHUCTEMaTHUYECKOMN
Homenknatype (IUPAC), a Taxke TPHBOAWTH TPUBHAIBHBIC HA3BaHUS OTICIHHBIX
OPraHUYECKUX BEIIECTB (ITHICH, IPOMIICH, alleTUICH, dTUJICHTJIMKOJIb, TJIUIEPUH, (DEHOI,
dbopmanbaerua, ameTanbIeru, MypaBbUHAs KHCIOTA, YKCYCHAas KHCJIOTa, OJEHMHOBAs
KHCIIOTa, CTEAPUHOBAsSI KUCIIOTA, TIII0K03a, (PPyKTO3a, Kpaxmal, eJUTI0I03a, TIUIIH);

c(hOpMHUPOBAHHOCTh YMEHHUSI OINPEACNATh BUJIbI XUMHUUYECKOW CBA3U B OPraHUYECKUX
COCTMHEHMSIX (OJIMHAPHBIE U KPATHBIL);

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHS OPTaHUYECKUX
BemecTB A. M. byTiepoBa 11t 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOCHMUSL; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpPOCHHE, (uznueckue u
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEICTABUTEICH Pa3IUMYHBIX KJIACCOB OPraHUYECKUX
BeIlleCTB (METaH, ATaH, STWICH, MPOIMWIEH, alleTuieH, OytaaueH-1,3, metunOyraaueH-1,3,
O€H30J1, METAHOJI, TAHOJI, STUJICHTJIUKOJIb, TIIUIIEPHUH, (PEHOJI, alleTAJIbICTU/l, MypaBbUHAS U
YKCYCHasl KHCJIOTBI, TJIFOKO3a, Kpaxmaj, LeJJII0JI03a, aMHUHOYKCYyCHas KHCJIOTa),
WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMHM YPaBHEHHUSIMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHPOBAHHOCTh YMEHUSI XapaKTEePU30BaTh MCTOYHUKH YTIJIEBOJIOPOTHOTO CHIPHS
(HedTh, TPUPOAHBIN Ta3, YTOJb), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE TPUMEHEHHUE
MIPOYKTOB NEPEPAOOTKY;



c(hOpPMHUPOBAHHOCTh YMEHUIN MPOBOJIUTH BBIYHCICHUS 10 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00BEMA, KOJMYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTA PEAKIIMH M0 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUN);

chOpMHPOBAHHOCTh YMEHUW BIAJETh CHCTEMOW 3HaHM 00 OCHOBHBIX METOJaX
HAay4YHOTO I[IO3HAHUS, HUCMOJIb3YEMbIX B XUMHUHU NPH W3YYEHHUH BEUIECTB M XUMHUYECKHUX
SBJIICHUA (HAOJIOJEHUE, HU3MEpPEHUE, DOKCIEPUMEHT, MOJEINUPOBAHUE), HCIIOJIb30BAThH
CHUCTEMHBIE XHMHWYECKHUE 3HAHUS [JI MPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsX, CB3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIOATh TTpaBujia MOJb30BaHUSI XUMHUYECKON TIOCYA0U
U 1a00opaTOpHBIM O0OpYAOBaHWEM, a TaKXKE TPaBWIa OOpaIIeHUs] C BEIICCTBAMHU B
COOTBETCTBUU C MHCTPYKIUSIMU IO BHIMOJHEHUIO TA0OPATOPHBIX XUMHUUYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMECHHI IUIAHUPOBATh M BBITOJHITH XUMUUYECKHA SKCTICPUMEHT
(mpeBparnieHuss OPraHMYeCKUX BEIIECTB MPU HArpEeBaHUM, MOJYYCHUE HITUJICHA U U3YUYCHUE
€ro CBOMCTB, KAYECTBEHHBIC PEAKIIMM OPraHUYECKHX BEIIECTB, JCHATypalusi OCIKOB IMpHU
HarpeBaHWM, IIBETHbIC pEakluu OEIKOB) B COOTBETCTBUHM C TMpPaBUJIAMU TEXHHUKHU
Oe3omacHOCTH TNpuU OOpaIIeHHH C BeEIIeCTBAaMU U JIaOOpaTOPHBIM O0OPYIOBAHHEM,
MPEACTaBIATh PE3YJbTaThl XUMHUYECKOTO HJKCIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX pPeakluii U (GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHHUI KPUTHUECKU aHATM3UPOBATH XUMUYECKYIO0 HH(POPMAIIUIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (cpeiacTBa maccoBoi uHbopmanuu, MHTEpHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOJATh MpaBujia 3KOJIOTUYECKH I1eIeco000pa3HOro
MOBEJICHUSI B OBITY M TPYJIOBOM JEATEIBHOCTH B IETSAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYXamleld MNPUPOJHOW Cpeabl, OCO3HABaTh OINACHOCTh BO3JCHCTBUS HA JKUBBIC
OPTaHU3MBI OINPENCIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs cmbica mokaszatens [1/IK,
MOSICHSATh Ha TMPUMEpax CHocOObl YMEHBIIEHUS U MPEIOTBPAILCHUS] HX BPEIHOTO
BO3/CHUCTBUS HA OPTAaHU3M YEJIOBEKA;

JUTs1 OOY4YarOIIMXCS ¢ OTPAHUYEHHBIMHU BO3MOYKHOCTSMH 37I0POBBS: YMEHUE TPUMEHSITh
3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUMN;

JUISL CIICTIBIX U CIa0OBHIAAIIMX OOYYAIOIIMXCA: YMEHHE HCIOJIb30BaTh pelibeHO-
TOYEUHYI0 cucTeMy o0o3HaueHut JI. bpaiins ais 3anucu xumMudeckux Gopmyi.

11 KIIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHuyecKas XUMUSD)
OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XHMHYECKON COCTABJISIONICH €CTeCTBEHHO-
HAy4YHOW KapTUHBI MUpA, POJIM XMMHH B MO3HAHUU SIBICHUU TPHUPOJIBI, B (DOPMUPOBAHUU
MBIIIUICHUS. U KYJIbTYpPbl JUYHOCTH, €€ (QYHKIIMOHAIIBHOM IPaMOTHOCTH, HEOOXOAUMOM IS
pelIeHusl MPaKTUYECKUX 3a/lad U DKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
30POBBIO U IIPUPOJHOM CPEIIE;

BJIAJICHUE CUCTEMOW XMMHUYECKHUX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJATAKOIINEC
NOHATHS (XMMHYCCKUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 2JEKTpOHHBIE OPOUTAIIH AaTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BbEM, BAJICHTHOCTD, AJIEKTPOOTPHUIIATEILHOCTh, CTENIEHB



OKHCJICHHSI, XMMHUYECKas CBs3b (KOBAJICHTHAsi, WOHHAs, METaJUIMuecKas, BOAOPOAHAas),
KpUCTAJUIMYECKass pEmETKa, TUNBl XUMHUYECKHX PEaKUUd, pPacTBOp, JJIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, DJIEKTPOJUTHUYECKAss JUCCOLHUALMS, OKHUCIHUTENIb, BOCCTAHOBUTEIID,
CKOPOCTh XMMHUYECKOW peakldH, XMMUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Juccolaluu, mnepuoguueckun 3akoH [[. WM. MenpgeneeBa, 3akoH
COXpPAaHEHUS MAcChl BEILIECTB, 3aKOH COXPAHEHUSI U MPEBPALLIECHUS YHEPTUH MIPU XUMHUECKUX
peaKkiusxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHM, MUPOBO33PEHUYECKUE 3HAHUA,
Jexalme B OCHOBE NMOHUMAHMS MNPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHUX SIBJICHUM,
(GaKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX, COCTaBe, TIOJYYCHHMH H 0€30MacHOM
WCIIOJIb30BAHUU BAKHEUIINX HEOPTaHWYECKHX BEIIECTB B OBITY W MPaKTUYECKOU
JESITETbHOCTH YEJIOBEKA,;

cOPMHPOBAHHOCT, YMCHHMHA  BBISBIISATH  XapaKTEpHbIE MPU3HAKA  TOHITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS MIPU ONUCAHUU
HEOPTraHUYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHU UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTABJICHHUSI
dbopMys1 BEIIECTB U YPABHEHUM XUMHUYECKUX PEAKIMM, CHCTEMAaTUYECKYI0 HOMEHKIATYpPy
(IUPAC) u TpuBHaNbHbIC Ha3BaHWs OTACIbHBIX HEOPraHMUYCCKUX BEIIECTB (YrapHbId ras,
YTJIEKUCTIBIN ra3, aMMHUaK, raiéHas u3BeCTb, HEraléHas U3BeCTb, MUThEBAsA COAQ, MUPUT U
Jpyrue);

chOpPMHUPOBAHHOCTh YMEHHI OMNpEAeNiaTh BAJICHTHOCTb U CTEMEHb OKHUCICHUSA
XUMHUUYECKUX 3JIEMEHTOB B COCIMHEHHSX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U
(KoBaJIecHTHasi, HWOHHAs, METaJUIMYecKas, BOJOPOJHAs) B  COCAUHEHUSIX, THUI
KPUCTALTMYECKON PEMIETKH KOHKPETHOTO BeEIIecTBa (aTOMHas, MOJEKYJspHas, HOHHas,
MeTaJJTHYEeCcKas ), XapaKTep Cpe/ibl B BOJHBIX paCTBOPAaX HEOPraHUUECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABJIMBATH MNPUHAIJICKHOCTh HEOPTaHUYECKUX
BEILIECTB 0 UX COCTABY K OMPEICIEHHOMY KJIacCy/TpyIIie COeTUHEHHN (MPOCThIE BEllleCTBa
— METaJIbl 1 HEMETAJLJIbl, OKCU/IbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN paCKphIBaTh CMBICH mepuoaudeckoro 3akona /J[. W.
MeHneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIINU;

chOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh DIJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 nepruonoB lleprnoanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
J. W. MenaeneeBa, HCHONB3YysA TMOHATHS «S-, P-, O-3JICKTpPOHHBIC OpOHUTATMY,
«QHEPreTUYECKUue YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKHUX
JJIEMEHTOB M HX COCIWHEHMM M0 IepuojaM M rpymnmnaMm llepuoguyeckord CUCTEMBI
XMMHUYECKHX dJIeMEHTOB [[. 1. MeHpeneena;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHUE
CBOMCTBAa HEOPTaHUUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE
TCHETUYECKOM CBSI3U MEXIy HEOPraHMYECKUMH BEIIECTBAMH C IOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHHUSI KITACCU(PUITUPOBATH XUMUYECKHUE PEAKIIUU IO PA3TNIHBIM
npu3HakaMm (YHCIy ¥ COCTaBy pPEarupyroliux BEIIECTB, TEIUIOBOMY 3G (dEKTy peakiuwu,



U3MEHEHHUIO CTENEHEeH OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH pPEaKIUH, YYaCTHIO
KaTaam3aTopa);

chOpPMHPOBAHHOCTh YMEHUH COCTABJISATh YpPABHEHHS PEAKIUN Pa3IUYHBIX THIIOB,
MOJIHBIE U COKpAIEHHBIE YpaBHEHUSI PEaKIMii MOHHOTO OOMEHa, YYUThIBasl YCJIOBUS, MPU
KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHUMN MPOBOJUTH PEAKIUU, MOATBEP>KIAIONINE KaueCTBEHHBIN
COCTaB pA3JIUYHBIX HEOPTaHWYECKUX BEILECTB, PACIIO3HABATH OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTD YMEHUU pPacKpbIBaTh CYIIHOCTb OKHCJIUTENIBHO-
BOCCTAHOBUTENIBHBIX PEAKIMM IOCPEACTBOM COCTaBJICHMsI IEKTPOHHOIO OajaHca ITHX
peaKkuuu;

c(hOpPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIIHH
OT Pa3NUYHBIX (PAKTOPOB; XapaAKTEP CMEIIEHUS XHMHUYIECKOTO PABHOBECHSI B 3aBUCUMOCTH OT
BHelHero Bo3aeicTus (npunnui Jle [Hatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepPU30BATh XMUMHYECKUE IMPOIIECCHI, JICHKAIUE B
OCHOBE INPOMBIIUIEHHOIO TOJIYYEHHS CEpHOM  KHUCIOThI, AaMMHakKa, a TaKxKe
c(hOpMUPOBAHHOCTh TPEACTABICHUM 00 OOIMX HAYYHBIX MPUHIUIAX U IKOJOTUYECKUX
npo0emMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHUCICHUS C HCIOJb30BAHUEM IOHSATHSA
«MaccoBasi J10Jsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX
peaKIusax, MacChl BEIIeCTBA WJIK 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
WU 00BEMY OJTHOTO M3 YYaCTBYIOUIUX B PEAKIIMH BEIIECTB, TEIIIOBOTO A (PeKTa peakiiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MAaCChl BEMIECTB, MPEBPAILICHUS U COXPAHECHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOJATh MpaBUia MOJIb30BaHUSI XUMUYECKOU MOCY 101
U Ja0OpaTOpHBIM O00OpYyJOBaHUMEM, a TaK)Ke IMpaBwia OOpalleHUs C BeEIIeCTBAaMU B
COOTBETCTBUU C MHCTPYKIUSIMU TIO BBITIOJIHEHUIO TA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHHUM IJIAHUPOBATh U BBIMIOJHITH XUMUYECKUN IKCIEPUMEHT
(pa3iokeHue TMEepOKCHla BOJOPOJAa B MPUCYTCTBUM KaTaln3aTOpa, OMPENECICHUE CPEIbl
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAIBHOIO WHAMKATOPA, BIUSHUE PA3JIAYHBIX
(GhaKkTOpOB Ha CKOPOCTh XMMHYECKOM PEaKiliy, peaKkIiid MOHHOTO OOMEHa, Ka4eCTBEHHBIC
peaknuu Ha cyinbdar-, KapOOHAT- W XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, DPEIICHUE
HKCIIEPUMEHTAILHBIX 3a7a4 1o TemaMm «Metamne» U «Hemeramib») B COOTBETCTBHH C
npaBuIaMH TEXHUKH OE€30MacHOCTH TpH OOpalieHWH C BEUIECTBAMU M J1TAOOPATOPHBIM
000pyIOBaHUEM, TIPEACTABIIATh PE3YJIbTaThl XUMUUYECKOTO IKCIIEpUMEHTA B (hopMe 3amucu
YpPaBHEHU COOTBETCTBYIOIIMX peakiuil U (OpMyJIHUpPOBaTh BHIBOJLI HAa OCHOBE ATHUX
pe3yJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHI KPUTUUECKHU aHATU3UPOBATh XUMUYECKYIO HH(OPMAILIHIO,
MOJTy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEeJCTBa MacCOBOM KOMMYHUKaiuu, VIHTEpHET u
APYTHX);

chOpMHPOBAHHOCTh YMEHHI COOJIOJATh MpaBUia KOJOTHMYECKH IIeIecO00pa3HOro
MOBEJICHUSI B OBITY W TPYIOBOUW NEATEILHOCTH B IEJSX COXPAHEHHS CBOETO 3/I0POBbS H
OKpYXamuel MNpUPOJHOW Cpenbl, OCO3HABaTh OIIACHOCTb BO3JACHUCTBUS HA IKUBBIC
OPTaHU3MBbl OIPENEIEHHBIX BEUIECTB, NMOHMMAas cMbIci nokaszarens I[IJIK, moscHsaTe Ha



npuMepax crnocoObl yYMEHBIIEHUS W TPEAOTBpAIlEHUS WX BPEAHOTO BO3JCHCTBUS Ha
OpraHHu3M YEJIOBEKA;
JUTs1 OOY4YaroIIMXCA ¢ OTPAHUYEHHBIMHU BO3MOXKHOCTSMHU 3/I0POBBS: YMEHUE TPUMEHSITh
3HaHMUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUMN;
JUISL CIIETIBIX U CIa0OBHUIAAIIMX OOYYaIOMIMXCA: YMEHHE HCIOJIb30BaTh pelibeHO-
TOYEUYHYI0 cucTeMy o0o3HaueHul JI. bpaiins ais 3anucu XumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumMmeHoBaHue KoaunuecTBO 4acoB

Ne

pa3iesioB U TeM KoHTpoJbHBIE
n/n Bcero P

NMPOrpaMmblI padoThI

IIpakTH4eckue
padoThI

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsl

Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM

IIpenmer
OpPraHMYECKON XUMHHU.
11 Teopus crpoenus
OpPraHMYECKHUX
coenuHeHuit A. M.
byrtneposa

https://academycontent.apkpro.ru/lesson/a9f3d1915ele-
4e24-ac02-efb16fad49f6a

Hroro mo pazueny 3

Pa3nes 2. YrieBogopoabl

IIpenenbusie
2.1 YIIEBOIOPOABI — 2
AJIKaHbI

https://academycontent.apkpro.ru/lesson/258ddc06ec23-
473c-b3d7-ed82fcaddd02

HenpenensHeie
29 YTJIEBOAOPOABI: 6
AJIKEHBI, AJIKa/INEHBI,
QIKHUHBI

https://academycontent.apkpro.ru/lesson/4038171e4158-
4bd1-ae98-18dclcfb9399

Apomarnyeckue
YTJI€BOAOPOABI

2.3

https://academycontent.apkpro.ru/lesson/d86d7d00d5b4-
491d-aded-c3ddal9feefd

IIpuponusie
UCTOYHUKU
YIIEBOIOPOAOB U UX
nepepaboTka

2.4

https://lesson.edu.ru/04/10

HWroro no pazneny 13

Pasznea 3. Kucaopoacoaepskamnue oprannyecKkue coeIuHeHust
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https://academy-

3.1 Cnuptel. Genon 3 content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-
c04fa471694f
AJbpaeruasl. https://academycontent.apkpro.ru/lesson/8664b3190ba3-
3.2 KapOoHOBBIE KHUCITOTHI. 7 4945-b076-cb7ae5858b90
CnoxHbIe 2(OUpbI
33 VIIeBoBI 3 https://academycontent.apkpro.ru/lesson/709ce43adeb6-
4281-963b-01d2e212d4d0
Hroro mo pazueny 13

Pa3znea 4. A3oTcoaeprkaiye OpranHudecKue coeIuHeHust

A .
1 AxEEEIKHCHOTH 3 https://academycontent.apkpro.ru/lesson/0c608a594c69-
. . 4481-839e-9205f201b73e
benku
Hroro mo pazueny 3

Pa3zgea S. BeicokoMOJIeKY/IsIDHBIE COeIMHEHUS

51 ITimactMaccsl. 2 https://lesson.edu.ru/04/10
Kayuykn. Bonokna
Utoro no pasaeny 2
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KITIACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM (uu¢posBbie)
Ne i/
° /m S — Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThbI padoThI pecypesi
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u [lepronnueckas cucTeMa XUMHUYECKHUX 3 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
19 Crtpoenue BeniecTBa. MHOroo0Opasue 4 https://lesson.edu.ru/04/10
' BELIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/04/10
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MeTansl 6 1 https://lesson.edu.ru/04/10
2.2 Hemeramibl 9 1 1 https://lesson.edu.ru/04/10
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 2 hitps://lesson.edu.ru/04/10
BEIIIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XHMHS U )KU3Hb 4 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
/i Yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRue 0GpazoBaTETbHbIC
padoThI padoThI pecypesI

[IpenMeT opraHuyeckoil XuMuM, €€ BOSHUKHOBEHHE

1 peal p ’ ’ 1 https://lesson.edu.ru/04/10
pa3BUTHE U 3HAYCHUE
Teopus cTpoeHUs OpraHU4ECKUX COeIMHEHNN A. M.

2 pHA cTpoe p g 1 https://lesson.edu.ru/04/10
bytnepoBa, e€ 0CHOBHBIE MOJIOKEHUS
[IpencraBnenne o kaccuPpUKAIUN OPraHUIECKUX

3 BeniecTB. Homenknarypa (cucremarudeckas) u 1 https://lesson.edu.ru/04/10
TPUBUAJIbHBIE Ha3BaHUSI OPraHUYECKUX BEILLECTB

4 AJTIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH Psif 1 https://lesson.edu.ru/04/10

5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1 https://lesson.edu.ru/04/10

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 https://lesson.edu.ru/04/10
OTUJIEH U NPOIUJIEH — MPOCTEHIINEe MpeICTaBUTENN

7 p P pedl 1 https://lesson.edu.ru/04/10
AJIKEHOB
[IpakTuueckas padora Ne 1. «Ilomyuenue stunena u

8 P pad v 1 1 https://lesson.edu.ru/04/10
U3YYEHHUE ET0 CBOWCTB)
Ankanuensl. byragnen-1,3 u merunoyraguen-1,3.

9 A yran ’ yran 1 https://lesson.edu.ru/04/10
[TosnydyeHHEe CHHTETUUECKOTO KayuyKa 1 PE3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKHH psAll. ATIETUIIEH — MPOCTEUIITNI 1 https://lesson.edu.ru/04/10
IIPEJICTABUTEND aJKUHOB

11 Brluncnenus 1o ypaBHEHHIO XUMHUYECKOW PEaKIIUU 1 https://lesson.edu.ru/04/10

12 ApeHbl: 6eH301 U ToIyoJ. TOKCMYHOCTh apeHOB 1 https://lesson.edu.ru/04/10
I'enernueckas cBA3b yriIeBOAOPOAOB, IPUHAIEKAILINX

13 Y AIOPONIOB, TIPHHAL H 1 https://lesson.edu.ru/04/10

K pa3jIn4HbIM KJIacCcaM
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[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB: MIPUPOIHBII

14 ra3 " MOMyTHbIE HEPTSIHBIE ra3bl, HEPTH U MPOITYKTHI €€ 1 https://lesson.edu.ru/04/10
nepepadboTKH
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB: IPUPOIHBIN

15 ra3 " MOIMYyTHbIE HEPTSIHBIC ra3bl, HEPTH U MPOITYKTHI €€ 1 https://lesson.edu.ru/04/10
nepepadoTKu

16 KonTtposnpHast pabota 1o pasneny «YTriaeBogopoab» 1 https://lesson.edu.ru/04/10
[IpenenpHble OTHOATOMHBIE CHUPTHL; METAHOI U

17 pel A p 1 https://lesson.edu.ru/04/10
aTaHoj]. BogopoHas cBsA3b

18 MHOroaroMHbIE CIUPTHI: ITWICHITIMKOIb U [ITMLIEPHUH 1 https://lesson.edu.ru/04/10
DeHomn: cTpoeHue MOJIEKYIIbL, GU3NUECKUE U

19 P . yael, § 1 https://lesson.edu.ru/04/10
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE

20 Anpaeruapl: hopManbaeTyu U alleTaIbIeTu . AIICTOH 1 https://lesson.edu.ru/04/10
OIHOOCHOBHEBIE IPEAEILHBIE KAPOOHOBBIE KUCIOTHI:

21 A pel P 1 https://lesson.edu.ru/04/10
MypaBbHHAS U YKCYCHAasI
IIpakTrueckast padora Ne 2. «CBolicTBa pacTBOpa

22 P N P p p 1 https://lesson.edu.ru/04/10
YKCYCHOM KHCTIOTBI»
CreaprHOBas U OJIEMHOBAs KUCIOTHL, KaK

23 P i 1 https://lesson.edu.ru/04/10
MIPEJCTABUTENH BBICITUX KAPOOHOBBIX KHUCIIOT
MpU1a Kak COJIH BBICHIMX KaPOOHOBBIX KHACJIOT, UX

24 N P i 1 https://lesson.edu.ru/04/10
MOIOIIIEE TEUCTBHE
CrnoxHbie YGUPEI KaK IIPOU3BOIHEIE KAPOOHOBBIX

25 bup P A P 1 https://lesson.edu.ru/04/10
KUCTOT. [ Maponu3 ciokHbIX 23UPOB
JKupsel: tuaponns, npuMeHeHne, OMOJIOTHYeCKast POJIb

26 P Ap > TP ’ p 1 https://lesson.edu.ru/04/10
KUPOB
YrieBonnl: cocTaB, Kilaccudukanus. BaxxHenmme

27 ‘ ’ (uxan 1 https://lesson.edu.ru/04/10
MIPEJACTaBUTENH: TII0K03a, PPYKTO3a, caxaposa

28 Kpaxmai u 11em1r0103a Kak IpUpOoJHbIE TIOTUMEPDI 1 https://lesson.edu.ru/04/10
KonTpoabHas padora 1o pasen

29 P P pasielly 1 https://lesson.edu.ru/04/10
«Kucnopoacoaepkamne OpraHnuecKie COSTUHEHUS

30 AMUHBL: METHJIAMUAH U aHWUJINH 1 https://lesson.edu.ru/04/10
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AMMHOKHCIIOTHI KaK an)OTepHBIC OpraHn4€CKuec

31 1 https://lesson.edu.ru/04/10
COEIUHEHMS, UX OMOJIOrnYecKoe 3Hauenue. [lenTu b
b

39 CJIKH KaK MPUPO/THBIC BBICOKOMOJICKYJISIPHBIC 1 https://lesson.edu.ru/04/10
COEIMHEHUS

33 OCHOBHBIE UHOH?ITI/I?I XHUMHUHU BBICOKOMOJICKYJISIPHBIX 1 https://lesson.edu.ru/04/10
COEIMHECHUI

34 OCHOBHBIE uMeTOI[BI CHHTE3a BLICOKOMOJICKYJISIPHBIX 1 https://lesson.edu.ru/04/10
coenuHeHui. [TnacTMacchl, Kayqyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KIIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
uugposbie
Ne ni/n Tema ypoka
yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRue 0BpazoBaTEbHbIE
padoThI padoThI pecypes
XUMHYECKHUH deMeHT. ATOM. DIeKTpOHHas KOHGUTYpaIlAs
1 p (urypan 1 https://lesson.edu.ru/04/10

aTOMOB

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema
2 XUMHYECKUX 31eMeHTOB [l. 1. MeHaeneeBa, ux cBs3b C 1 https://lesson.edu.ru/04/10
COBPEMEHHOM TEOPHUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHUYECKUX
3JIEMEHTOB U UX COEAMHEHUH 10 TpyIIaM U Mepruoaam. 1
3HaueHue NepUOINYECKOr0 3aKOHA U CUCTEMBI XMMHUYECKUX
anemeHToB J[.M. MeHeneeBa B pa3BUTUU HAyKU

https://lesson.edu.ru/04/10

CrpoeHue BeniecTBa. XUMUYECKast CBsI3b, €€ BUJIbI;
4 MeXaHU3Mbl 00pa30BaHuUs KOBAJIEHTHOM cBsA3U. BonoponHas 1 https://lesson.edu.ru/04/10
CBA3b

BanenTtHOCTh. DnekTpooTpuLaTeNbHOCTh. CTEneHb
) OKHcieHus. BemecTsa MOIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO 1 https://lesson.edu.ru/04/10
CTpOEHUs

ITonsTHe o AUCIICPCHBIX CUCTEMAX. Uctuansie n KOJIJIOUJHBIC 1

https://lesson.edu.ru/04/10
pactBOpbl. MaccoBas 0Jis1 BELIECTBA B paCTBOpE s:// [04/

Krnaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX
7 coeauHeHM. ['eHeTnyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, 1 https://lesson.edu.ru/04/10
pa3IMYHBIX KJIACCOB

Krnaccudukanys XuMrUueckux peakinii B HeOpraHu4eckoi u
OpPraHUYECKON XUMUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB;

8 1 https://lesson.edu.ru/04/10
3aKOH COXPaHEHUS U MPEBPAIIECHUS YHEPTHH MPU XUMUIECKUX
peaKLusxX

9 CxkopocTts peaknuu. OOpaTuMbIe peakiiui. XUMHUIECKOE 1 hitps://lesson.edu.ru/04/10

paBHOBecHe
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[TpakTrueckas padota Ne 1. «BnustHue pa3nudHbIX GakTOpOB

10 - 1 https://lesson.edu.ru/04/10
Ha CKOPOCTh XUMHUYECKOU PEaKIIHK»
Dnektponutryueckas auccounanus. [lousarue o BOAOpoIHOM

11 nokazatene (pH) pactBopa. Peakuinn nonHoro ooMeHa. 1 https://lesson.edu.ru/04/10
['uaponu3 opraHUYeCKUX U HEOPraHMYECKUX BEIIECTB

12 OKHCANTENEHO-BOCCTAHOBUTEIbHBIE peaKL. [Tonsitue 06 1 hitps://lesson.edu.ru/04/10
NIEKTPOJIN3E PACIVIABOB U PacTBOPOB COJIEH

13 KonTponbnas pabota no pazneny «TeopeTndeckue OCHOBBI 1 hitps://lesson.edu.ru/04/10
XUMHUI)
Meraiuel, ux noJsioxkenue B [lepuoanyeckoi cucreme

14 xuMHudeckux saemMenToB J[. 1. MenzaeneeBa u 0COOCHHOCTH 1 https://lesson.edu.ru/04/10
crpoenusi aromoB. O0mme pu3ndecKkne CBOWCTBA METAIIIIOB

15 CmuiaBbl METaIOB. DIEKTPOXUMUYECKUN PsiJ] HAPSIKEHUM 1 hitos://lesson.edu.ru/04/10
METaJIJIOB

16 XI/IMI/VIqGCKI/Ie c13017ICTBa Ea)KHefIH.IPIX MeTaios (HanI/Iﬁ,v 1 hitps://lesson.edu.ru/04/10
KaJIUH, KAJIbIIMI, MAaTHUN, ATFOMAHUAN) U UX COSTUHEHUN

17 XHUMUYECKUE CBOMCTBA XPOMa, MEAU U UX COCIUHEHHI 1 https://lesson.edu.ru/04/10

18 XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX COSAMHEHUN 1 https://lesson.edu.ru/04/10

19 [IpakTuueckas padorta Ne 2. "Pemienne s3xcriepuMeHTaIbHbIX 1 hitps://lesson.edu.ru/04/10
3a1a4 no teme «Metaiby"
Hewmeramnsl, ux nonoxxenue B [lepnoauyeckoit cucteme

20 xuMmudeckux daeMeHToB JI. M. MenaeneeBa n 0COOCHHOCTH 1 https://lesson.edu.ru/04/10
CTPOEHHUSI ATOMOB
®u3NYECKNEe CBOMCTBA HEMETAIIOB. AJIJIOTPOIIHS

21 HEMEeTaJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u 1 https://lesson.edu.ru/04/10
yriaepoja)

22 XHUMHUYECKUE CBOKMCTBA TAJIOTEHOB, CEPhI U UX COEAMHEHUI 1 https://lesson.edu.ru/04/10

23 XUMHUYECKHE CBOMCTBA a30Ta, hocodpa U UX COeTMHEHUN 1 https://lesson.edu.ru/04/10

24 XHWMHYECKHE CBOMCTBA YIIepOJa, KPEMHUS U UX COCMHEHUN 1 https://lesson.edu.ru/04/10

25 [IpuMeHeHne BaXKHEHIIMX HEMETAJUIOB U UX COCTMHECHUM 1 https://lesson.edu.ru/04/10
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O606H.[€HI/IC M CHCTEeMaTH3allHsl 3HAHUM 110 TEME

26 «Hemeraiuib). Beruucinenus 1o ypaBHEHUSAM XUMUYECKUX 1 https://lesson.edu.ru/04/10
peakuuii 1 TePMOXUMHUYECKHE PACUETHI

27 [IpakTuueckas Pa60Ta No 3."«PCH_ICHI/IC AKCIEPUMEHTAIBHBIX 1 hitos://lesson.edu.ru/04/10
3axa4 1o teme "Hemeramst''»

28 KontposbHas padota mo temam «Metaisi» U «HemeTamib 1 https://lesson.edu.ru/04/10

29 Heopraanueckue u opranndeckue KuciaoTel. Heopranmueckue 1 https://lesson.edu.ru/04/10
Y OpraHMYeCcKre OCHOBaHUS
AmMdoTepHbIe HeOpraHM4EeCKHe U OPraHMYECKHUEe COSTUHEHUSI.

30 ['eHeTnueckas CBsI3b HEOPTrAHUYECKUX U OPraHUYECKUX 1 https://lesson.edu.ru/04/10
BEIIECTB
Posb xumum B 00ecTieueHUN KOJIOTHIECKOM,

31 AHEPTeTUYECKON U MUIIEBON 0€301IaCHOCTH, PA3BUTHH 1 https://lesson.edu.ru/04/10
MEIUITTHBI

30 [IpencraBnenust 06 oOmUX Hay4HbIX MPUHLMIAX 1 hitps://lesson.edu.ru/04/10
MTPOMBIIIIJICHHOTO TIOJTYYEHUST BRKHCHUIITUX BEIIECTB

33 UYenoBeK B MUPE BEIIECTB M MATEPHAIIOB 1 https://lesson.edu.ru/04/10

34 XUMHS ¥ 300pOBbE YEIOBEKA 1 https://lesson.edu.ru/04/10

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YUYEBHO-METO/JINYECKOE OBECIIEUEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Epemun B. B., Ky3smenko H. E.,Tepenun B. U., [Ipo3nos A. A., JIlynun B. B.
Xumus 10 kmacc (0a30BbIi ypoBeHb). MockBa. M3marensckuii neHTp «Jpoday
20109.
Epemun B. B., Ky3emenko H. E., [Ipo3noB A. A., Jlyaun B. B. Xumus 11 kiacc
(6a3oBbIit ypoBeHb). Mocksa. M3natenbekuii nentp «poda» 2019.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Xumusi(6a30BBIAYPOBEHB ). Peanm3arus 06pa3oBaHms: METOIMYECKOE TTOCOOHE
s yaurtens / Kasepuna A. A., [luuyruna ['.B.; mog pea.I'. B. [luuyrunoi. M. :
OI'BHY «MHcTuTyT cTpareruu pazsutus oopazoBanusi PAOy», 2022 81 c.:ui.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://edsoo.ru/rabochie-programmy/
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