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MNOACHUTEJIBHASA 3AIINCKA

Pabovas nmporpamMMa o XMMUM Ha YpoBHE CpeHEro oomiero o0pa3oBaHus pazpadoraHa Ha
ocHoBe ®DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oeneparnuny, TpebOBaHUM K pe3yabTaTaM 0CBOeHU defepanbHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpaszoBanus(POIlI  COO), npenacraBieHHbIXx B DeaepalbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu npenonaBaHus
yuebHoro mpenMera «XHMHS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIonMX OCHOBHbIE 00pa30BaTENbHBIE MPOTPAMMbI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YIIyOJIEHHOrO M3y4eHHMS 3aHMMAeT BaXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. W3yuenwe mnpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOTO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pPa30BaATENFHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO JUISl aJJanTalliK UX K OBICTPO MEHSIOIMMCS YCIOBUSAM JKU3HH B COLIUYME, a TAKXKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUsI B OpraHM3alusax MpodeccHoHaIbHOr0 00pa3oBaHHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHUTUIHH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeaAMeTa «XHMHUS» TOIY4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosaratomumu mnosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHUsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO
MOJArOTOBKM BBIMTYCKHUKOB. CBHUETENHCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e uHPOPMAIMOHHO-METO/IMYECKas, pealu3alus KOTOpod obecreynBaeT MOJydeHHe
MPEJICTaBICHUs O LESIX, COJIEp)KaHMU, OoOIIell cTpaTernu OOy4deHMs, BOCIIUTAHUS U
pa3BUTHs OOy4arOUIMXCS CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

®  OpraHu3alMOHHO-IUIAHUPYIOILAs, KOoTopas peycCMaTpUBaET orpeziesieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUS  y4eOHOro
MaTepuaia, KOJWYECTBEHHBIX M KA4EeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUH oO0ydJaromuxcs B paMKax HTOrOBOH arrectanuu B (opMe eIuHOTro
roCy/1apCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma i1t yriyOJIEHHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBAeT MHBApUAHTHOE MPEIMETHOE CO/EpKaHue, 00s3aTeIbHOe I U3YUEeHUs
B paMKax OTAENbHBIX Mpoduiel, NpeaycMaTpUBaeT  pacOpelelieHne U
CTPYKTYpUPOBAaHHE €T0 IO KjaccaM, OCHOBHBIM COJEpKaTeNIbHBIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpe/esieHne Y4eOHOTO BpeMEHHU, pEKOMEHAYEMOTO ISl U3YYEHHUS
OTJENIBHBIX TEM;

e [peasiaraeT NPUMEPHYIO MOCIIE0BATEIbHOCTh U3yUeHHs y4eOHOro MaTepuana ¢ yuéTom

JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3CH;
eTalMIo 1elell W 3a7ad M3ydyeHus INpeaMeTa Ha
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y4eOHO-IIO3HABATENbHBIX JEUCTBUI OO0ydYarollerocs I0 OCBOEHHUIO COJIEp KaHUs
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMM B IPOrpaMMe 10 XMMHUH IPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00y4yeHueM XMMHUHU Ha YPOBHE OCHOBHOIO 00I1lero o0pa3zoBaHus. 3a MpeiellaMy YCTaHOBJIEHHON
IpOrpaMMoOil o XUMHM 0053aTeNbHOM (MHBApUAHTHOM) COCTaBIIAIOLICH copepkaHUs y4eOHOro
npeaMera «XUMHUs» OCTaéTcsi BO3MOKHOCTh BEIOOpA €ro BapHaTUBHOW COCTABIISIONIEH, KOTOpast
JIOJKHA OMPEIEIISATHCS B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHus.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOiIEHHOro ypoBHeH B cucteMe AuddepeHunpoBaHHoro o0yueHus Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJIEHHOTO U3Y4EHUS HAPaBJICH Ha
peanu3aluio NPeeMCTBEHHOCTH C MOCIEIYIOIIHUM TarloM OJy4eHUs! XUMUYECKOro 00pa3oBaHus
B paMKax M3y4€HUs CIIELMAJIbHBIX €CTECTBEHHO-HAYYHbIX U XMMUYECKUX JUCLHUIUIMH B By3ax U
OpraHu3alUsaX CpeAHEro NpoQeccuoHaIbHOro oopa3zoBaHus. B 3Toii cBA3M M3yuyeHHEe NpeaMera
«XHUMHUS» OPUEHTHUPOBAHO MPEUMYILECTBEHHO HA PACLIMPEHUE U YIIyOJIeHHEe TEOPETUUECKONH U
NPaKTUYECKOH MOJATOTOBKH OOYYAIOUIMXCS, BRIOPABIIMX ONPEACIEHHBINA MPOQMIb 00ydeHus, B
TOM 4YHCI€ C TEpPCHEeKTUBON TMOCIEAYIOMIEro MOJyYeHUs] XUMHUYECKOro oO0pa3oBaHUs B
opraHuzanusax npodeccuoHanbHOro oopasosanus. Hapsny ¢ atum, B ceere TpeboBanuii @I'OC
COO x mIaHHpYeMBIM pe3yJlbTaTaM OCBOCHUS (enepadbHOH 00pa30BaTENbHONW MPOrpaMMbI
cpeaHero ooOmiero oOpa3oBaHUS W3ydeHHE MpenMera «XHUMHs» OPUEHTUPOBAHO TaKXKe Ha
peleHue 3a/1a4 BOCIUTAHUS U COLIMATIBHOIO Pa3BUTHs 00ydaroluxcs, Ha (OpMHUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH palMoHaTu3alu y4eOHOro Tpyna U 000OIIEHHBIX
CI0CO0O0B JEATENbHOCTH, UMEIOLINX MEXAUCIUIIIMHAPHBIN, HAATIPEAMETHBII XapakTep.

CocraBmsitomiuMH  nipeMeTa «XUMHUS» HAa YPOBHE YINyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yriiyonéHnuble Kypebl — «Opranudeckas XuMus» u «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpe/IeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldu COIEp)KaHHUsS ITHX KypCOB B
porpaMMme Mo XMMHHU 3a OCHOBY NpUHATH nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yriayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumusi» U «OOmas M HeopraHuyeckas
XUMHUS» COCTABIISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCSIIMXCSA K 6a30BOMY
YPOBHIO M3y4Y€HUS IMpeAMEeTa. DTa CHCTeMa 3HAHUM IOJIydyaeT ONpEJeIEHHOE TEOpPETHUECKOe
JOTIONIHEHNWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTh  CYIIECTBEHHO  OonbIIUi  00BEM
¢akTonoruueckoro marepuana. Tak, Ha yriayOnE€HHOM ypOBHE M3Y4€HHUs MpeaMeTa obecredeHa
BO3MOXXHOCTh 3HAUUTEIBHOIO YyBEIMUYEHHs 00bEMa 3HAaHUH O XMMHUYECKMX DJIEMEHTaX U
CBOMCTBaX MX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YriyOJeHUs MpPEeACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMsS peaklMid, pacCMaTPUBAEMbIX C
TOYKH 3pEHUS XMMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3akoHa u
[lepuonuueckoil  cuUCTeMbl ~XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b 00BACHSAETCS C
TOUYKH 3pEHUS SHEPTeTUUECKUX N3MEHEHUH Npu e€ 00pa30BaHUM U Pa3pyLIEHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBanusl. M3yueHne TUIIOB peakuuil JONOJHsEeTCs (POPMUPOBAHHEM
IpeICTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLECCaX U DIIEKTPOJIM3€ pacIIaBOB U PacTBOPOB
BEIIECTB. B Kypce OpraHM4ecKoil XWUMHUU TMPU PACCMOTPEHHH PEAKIIMOHHOW CIIOCOOHOCTH
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JIOTIOJIHEHUH K 00111el cucTeMe NMpeAMETHBIX 3HAHNI) OKa3bIBAIOT BIUSHHE CMEKHBIE TPEIMETHI.
Tak, HanpuMep, B COAEPKaHUM MTPEIMETa ISl KIaCCOB XMMHKO-(U3NIECKOTO Mpoduist 60bIoe
3HaYeHue OynyT WMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeil xumuu. llpu u3ydenun
IpeaMeTa B JaHHOM CJllydae akLEHT OyZeT cleslaH Ha OOLIHOCTb METOA0B MO3HAHMsI, OOLHOCTh
3aKOHOB Y TEOPHH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJIApHAst TEOpUs (MOJIEKYJIApHAst TEOPUS B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPruH, 3aKOHbI TEPMOAMHAMHKH, DJIEKTPOJIU3a,
IIPEJICTaBIEHUS O CTPOCHUHU BEUIECTB U JPYTOE.

B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMUKO-ONOJIOTHYECKOro mpoduis
OonbLIMi yaenabHbI Bec OyaeT UMeTh OpraHuyeckas XuMus. B 3Tom ciydae npenocraBisiercs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KISTKH KakK
OMOJOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZST, K MpPUMEPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIUMH[bI, OCNIKM, YIJIEeBObl, HYKJIEMHOBbIE KUCIOTHI U Apyrue. Ilpu stom
3HAaHUSA O COCTAaBE€ M CBOWCTBAxX IPEICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILIECTB
CILy’KaT OCHOBOM JIJIsl U3YYEHUs CYLIHOCTU IIPOLECCOB (POTOCUHTE3A, AbIXaHMSI, TUIIEBAPEHUS.

B muane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYUHBIX
METO/JI0B IIO3HAHMS U OIbITa IPAKTUYECKOTI0 IPUMEHEHNS HAYYHbIX 3HAHUHN U3y4EHUeE IIpeaIMeTa
«XuMmus» Ha YryOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB peIMETHBIX obnactell «EcTecTBEHHO-HayuUHbIE TPEAMETHI,
«MaremaTtuka u uHpopMaTHKa» U «Pycckuil sI3bIK U TUTEPATypay.

[Tpu m3yuenun yuyeOHOro mnpenmera «XHUMHUS» Ha YIIyOIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcd (OPMHUPOBAHME OCHOB HAyKM XHUMHHM Kak 00J1acTH
COBPEMEHHOT0 €CTECTBO3HAHMSI, NPAKTUYECKON JEsITeNTbHOCTH 4YeJIOBeKa U OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. Pemienue 3Toi 3agaun Ha yriyOJIEHHOM YpOBHE H3Yy4eHUS
IpeaMeTa MpeArnoaracT peaau3aluio TakuX Lelel, Kak:

e (opMupoBaHHe NPEACTABICHUN: O MaTepUAIbHOM €JMHCTBE MHPA, 3aKOHOMEPHOCTAX U
MI03HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMUHU B CUCTEME ECTECTBEHHBIX HAyK U €€
BeJylieil posin B 00ECleYeHUH YCTOWYMBOTO Pa3BUTHS UYEJIOBEUECTBA: B PELLIEHUU
npo0JieM HSKOJIOTMYECKOM, SHEPreTUYecKOoW W MUIIEBOM OE30MacHOCTH, B Pa3BUTUHU
MEIMIUHBI, CO3/JaHMH HOBBIX MaT€pHaJIOB, HOBBIX HICTOUHUKOB 3HEPTUH, B 00€CTIEUeHUN
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHMs, B (OPMUPOBAHUM MHUPOBO33pEHHUS M OOIIeH
KYJIbTYpbl YeJlOBEKa, a TaK)K€ SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

® OCBOCHHME CHCTEMBl 3HAHUM, JIEKAIMX B OCHOBE XHMMHYECKOW COCTaBIISAIOIIEH
€CTECTBEHHO-HAYyYHON KapTHHBI MHUpa: (yHIaMEHTAIbHBIX TOHITUH, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX NPEJCTABICHUN O CTPOEHUM BEILECTBA HA PAa3HBIX YPOBHSX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYJISIPHOM, O TEPMOJMHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKHX PEAKIHMM, 0 XUMHYECKOM
paBHOBECHM, PAacCTBOpax M AMCIEPCHBIX CHUCTEMaX, 00 OOIMIMX HayuHBIX NMPUHIHUIAX
XUMHYECKOI0 ITPOU3BOJICTBA;

e (¢opMmHupoBaHHE Yy OOYYaIOIMIMXCSA OCO3HAHHOTO TIOHMMaHHUs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHHs KJIIOYEBBIX HJIEH U mpobiiem

/

CepTudpukat OE42607FTFEC395A2 E3CO FFB7C1BEQOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

COBDEME MUH, IS Oé’EﬂCHeHHﬂ U NIPOTHO3UPOBAHMS SIBICHHUH, HMEIOIUX
OOKYMEHT I1

SNEKTPSHRSSRS ‘H%dﬁ%‘&ﬂ% OpUpPONY; TPAMOTHOTO pEIIeHUus MpoOsieM, CBSI3aHHBIX C

XI/IMI/ICI/I MNPOrHO3UpPOBAaHUA, dJHAJIN3a W OLCHKU C HOBI/ILII/Iﬁ 9KOJIOTHYECKOM




0€30MacHOCTH TOCJIEICTBHIM OBITOBON M MPOW3BOJCTBEHHOM JESITEIIBHOCTH YEJIOBEKA,
CBSI3aHHOU C XMMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHHEM U IepepabOTKOM BEIIECTB;

e yrayOJeHHe MpeICTaBICHUM O Hay4yHBIX METOAaX IO3HAHMS, HEOOXOAMMBIX IS
IPUOOpPETEHUSI YMEHUN OPUEHTUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHNS XUMHUUECKHUX
SBJICHUH, IMEIOIUX MECTO B MPUPOJIE, B IPAKTUUECKOM NEATEILHOCTH U MOBCEAHEBHOU
YKU3HU.

B nnane peanu3annu nepBooYepeHbIX BOCIUTATEIBHBIX U Pa3BUBAIONINX (DYHKIIMNA IETOCTHON
CUCTEMBI CPEHEro 001Iero oOpa3oBaHus MPU U3YYCHUH MpeaMeTa «XUMHUS» Ha YrITyOIE€HHOM
YpOBHE 0CO0YIO aKTyalIbHOCTh MPUOOPETAIOT TaKKUE LEIH U 33aJ]a4l, KaK:

e BOCIHTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUN MPUPOJBI, YBAXKCHHS K
MPOLIECCY TBOPUYECTBA B O0JIACTU TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUN B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

® pa3BUTHE MOTHBAIMM K OOYYEHHIO M MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOEHHUSI 00I[EUEIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE T[O3HABATEJIbHBIX HWHTEPECOB, MHTEIUIEKTYalIbHBIX M  TBOPYECKUX
CrocoOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOMN
npoecCHOHANBHOM U OOIECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3/I0POBOM 00pa3e )KU3HHU;

e (QopmupoBaHHe yYMEHUH W HABBIKOB Pa3yMHOTO MPHPOAONOIB30BaHUS, pPa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl, NpPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TOJIE3HOU
AKOJIOTMYECKOU JIEITEIHHOCTH.

OO61ee 9rcIoO 4acoB, MPEIYCMOTPEHHBIX NI U3yUEHUsI XUMUU Ha YriIyOJIeHHOM YpOBHE
cpenHero odmero oopasoBanus, coctaiser 204 gaco: B 10x0 kmacce — 102 ygaca (3 gaca B
Hezeno), B 11x0 kinacce — 102 vaca (3 yaca B Hezielnt0), KOTOpbIE y4acTBYIOT B poekTe «1IkoJsl
— accolMMpoBaHHbIE MapTHEPHI «CHpuyca», IO3TOMY B IPOrpaMMy YYTE€HO U OTPEJaKTUPOBAHO
KaJICHJapPHO-TEMATUUECKOE TUIAaHUPOBAHUE, PEKOMEHJOBAaHHOE JIsl KJIACCOB, YYACTBYIOIIMX B
JTAHHOM TIPOEKTE.
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COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYCHWE OPTraHUYECKOM XHMMH, TPEACTaBIEHHE O MHOT000pa3uu
OpPraHMYECKHUX COCTUHCHUM.

OJEeKTPOHHOE CTPOECHHME aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIepoAd. XUMUYECKas CBSI3b B OPraHMYECKHX COCIUHEHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsA31 (OOMEHHBIN U IOHOPHO-aKLENTOPHBIN). THUITbI TepeKpbIBaHUSI aTOMHBIX OpOUTasIel, G- U T-
cBa3u. OpuHapHas, JBoWHAs W TpoilHas cBs3b. CnocoObl pa3pblBa CBA3€H B MOJIEKYJIax
opranudeckux BeuecTs. [lonsTre o cBOO0AHOM panuKaie, Hykiaeopuie u aeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNUE TEOPUN CTPOEHHUSI OPraHUUYECKUX COEAMHEHUN.
MornekynsipHble U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3IM4YHBIX BHUAOB:
pa3BEépHyTas, COKpalll€éHHas, cKeneTHas. M3omepus. Buasl wH30oMepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JEKTPOHHBIE 3(P(PEKTHl B MONEKYIax OpPraHWYeCKHX COCIMHEHHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opraHudeckux BemiecTs. [ToHsTHe 0 GyHKIMOHATBLHON
rpynne. I'omomnorus. I'omonoruueckue panel. Cucremarnueckas HOMEHKJIATypa OPraHUYeCKUX
coenuHenuil (IUPAC) u TpuBHuanbHble HA3BaHUS OT/IEIbHBIX PEACTABUTENEH.

OcoOeHHocT M KiIacCU(pUKalMsg  OpraHmdyeckux  peakiuil.  OKuciauTenpHo-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCHIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBPAILlCHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIeCTB W MaTepUalaMU Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (MJIaBiIeHHE, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBAaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankansl. 'oMoorH4ecKkuid psii aakaHoB, oOmiast ¢hopMmysa, HOMEHKJIATypa U W30MEpHS.
DJIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP -TMOPHAN3ALMSA ATOMHBIX
opbutaneit yrneposa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs], N30MEPU3ALUH, ETUIPUPOBAHUS,
HUKIU3alliy, THPOJM3a, KpekuHra, ropeHus. [lpencraBieHne o MeXaHU3ME peakUuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHns U IPUMEHEHUE aJKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMYyYEeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. ['oMonoruyeckuii psj ankeHoB, o0mias Gopmyina, HOMEHKIATYpa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ AalKeHOB, Sp -TMOpUAM3allus aTOMHBIX opOuTaneii
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Anxanuensl.  Knaccupukanumss — ankagueHoB  (CONpPSDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupogartule). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u l4-nmpucoenunenue. I[lommmepusanus conpsok€HHBIX aueHOB. CrocoObl
HOJIy4EeHHUs U IPUMEHEHUE aJIKaJIUEHOB.

Anxunbl. 'oMonorndeckuil psij aakuHOB, oOmas GopMysna, HOMEHKIATYpa U MU30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
NPUCOEIUHEHNUS, TUMEPU3alMY U TpUMEpHU3aluu, oKucieHus. KucnoTHele cBOWCTBA ajIKUHOB,
UMEIOIUX KOHLIEBYIO TPOWHYIO CBsA3b. KauecTBEHHbIE peaklMM Ha TPOiHYIO cBsi3b. CrocoObl
MOJIyYCHHUSI U IPUMEHEHUE aJTKUHOB.

Apomaruyeckue yrieBoaopo/bl (apeHsl). 'omonornyeckuit psii apeHos, odmwas popmyna,
HOMEHKJIaTypa M U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH301a.
dusnueckue cBOilcTBa apeHOB. XHMMHUYECKHE CBOICTBa O€H305la M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMu NPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOToB OeH3oua. [IpencraBienue 06 OpUEHTHPYIOIIEM ACHCTBUH 3aMECTHTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPHUMEpPE AIKWIBHBIX PAJAMKaloB, KapOOKCHIIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonumepusanus cruposa. CrnocoObl MOTy4YeHUs U IPUMEHEHUE apOMATUYECKUX YIIIEBOIOPO/IOB.

[Mpuponnstii ra3. [lomyraeie HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu He(pTH: MEeperoHka, KPEeKUHT
(TepMHUYECKH, KaTalIUTUUECKui), pupopmunr, nuponus. [IpoaykTsel nepepaboTku HedTH, HX
IPUMEHEHHE B TIPOMBIIIICHHOCTH H B OBITY.

['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DJEeKTPOHHOE CTPOEHUE TaJIOTEHIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amemieHus
rajjoreHa Ha THJPOKCOTPYIMILy, HUTPOTPYMIy, LUAHOIpymmy, amMuHorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa miénoud. Bzaumopeiictue
JUTAIOTEHAIKAHOB ¢ MarHueM W OHUHKOM. [IOHATHE 0 MEeTaJuIoOpPTaHUYECKUX COCTUHECHUSX.
Vcnonb30BaHue TraloOreHIPOM3BOJHBIX YIJIEBOJOPOAOB B OBbITY, TEXHMKE W TpU CHHTE3€
OpPraHUYeCKUX BEIIECTB.

DKcriepruMEHTATbHBIE METO/bl HM3y4YeHHs BEIIECTB W MX MPEBpAIICHUN: H3ydeHHE
(bu3HYECKUX CBOMCTB YIIIEBOJAOPOOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIUil YIIIEBOIOPOIOB
pa3IMYHBIX KiaccoB (oOecuBeunBaHWE OPOMHOW WJIM MOJHOW BOJBI, pacTBOpa NepMaHraHara
KaJIMsl, B3aUMO/ICHCTBUE alleTHIICHa C aMMHaYyHbIM pacTBOpoM okcua cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YIiiepoJa MW BOAOpPOJa B OpraHMYECKHX BELIECTBaX, IMOJyYeHUE JTHIEHA U
U3YYEeHHUE €ro CBOWCTB, O3HaKomiieHue ¢ koJutekuusmu «Hedpte» um «Yromp», ¢ obpazmamu
IUIacTMacC, KaydyyKoB M pE3UHbl, MOJETUPOBAHME  MOJEKYJT  YIJIEBOJAOPOIOB U
raJIOTeHIPOU3BO/IHBIX YIIIEBOI0PO/IOB.

Kucaopoacoaep:xamme oprannyeckme coeiMHeHUs.

[IpenenbHble OnHOATOMHBIE CcHUpPTH. CTpoeHHEe MOJeKyl (Ha MpUMepe MeTaHoja U
stanona). ['omonoruueckuii ps, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIINS.
du3nuecKue CBOWCTBA TPEACTbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBSI3UM MEXKIY
MOJIEKYJIaMH CIIMPTOB. XMMUYECKHE CBOMCTBA: PEAKIIMU 3aMEILCHHs], AeTHIPATA[H, OKUCIICHHUS,
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[Ipocteie ¢upel, HOMEHKIIaTypa U u3oMmepus. OCOOEHHOCTH (PU3MUECKUX U XUMUIECKUX
CBOMCTB.

MHOroaToOMHBIE CHUPTHI — 3TWICHTIUKOIb W TIHLEpUH. DPHU3HUECKHE U XMMHUYECKHE
CBOICTBa: peakluu 3aMElIeHUs, B3aUMOJCHCTBHE C OPraHWYeCKUMH M HEOPraHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cHpThl. [IpeacTraBienue o MexaHu3Me
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBre Ha opranusM denoBeka. CrocoObl MoTydeHust
U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBl U OEH30JIBHOTO SIpA.
Ouznyeckue cBoicTBa (penona. OCOOEHHOCTH XUMHYECKHX CBOWCTB (eHorna. KadecTBeHHbIE
peakiuu Ha Qeron. TokcmuHocTh (enona. CrocoObl monydeHHss W MpUMEHEHHE (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHbBIE COEIUHEHUS — albJeruabl M KETOHBl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUE albJeruioB,
KauyeCTBEHHbIE peakiuu Ha anmpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHAOB U
KETOHOB.

OnHOOCHOBHBIE MpeJeNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. Pu3WYecKHe CBOHCTBA OJHOOCHOBHBIX
npeenbHBIX KApOOHOBBIX KHCIOT. BomopoaHbie CBsI3U MEKIY MOJIEKYIaMu KapOOHOBBIX KHUCIOT.
XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKLMs ITEPUPHUKAIMU, PEaKIUH C y4yacTHEM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCJHOTHL. [loHsTHE O
IIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
OCOo0eHHOCTH CBOMCTB HEMpPEENbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAs, OJICUHOBAs, JUHONIEBAs, JAUHONEH08as KUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'omonornueckuit psa, obmas Gopmyina, H30MepHUs 1 HOMEHKJIATypa.
dusnueckue 1 XMMUYECKHEe CBOMCTBA: THAPOIN3 B KHCION U LIEIOUYHON Cpefe.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOICTBAa XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPKAIINX OCTATKH HETIPEAETbHBIX KUPHBIX
KHcao0T. JKupsl B mpupoze.

MBpbLI4 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, Trajakrosa, pubo3a, Ie30KCHpubo3a.
duznyecKkue CBOMCTBA U HaX0KAeHHE B mpupoje. PorocuHTe3. XMMUUECKHE CBOWCTBA MITFOKO3bI:
PEAKIMHU C YYaCTHEM CIIMPTOBBIX U aJIbJIETUAHOM TPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOsKEHHE.
[TprMeHeHue TI0KO03bl, €€ 3HaUeHHE B KU3HEISATeIbHOCTH opranu3mMa. Jlucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBaronne U HEBOCCTaHABIMBAIOUINE Aucaxapuiabl. ['uaponus
nucaxapuaoB. Haxoxxnenue B mpupojne U npuMeHeHnue. Ilonucaxapuabl: Kpaxmaln, TIUKOTeH H
nemnono3a. CTpoeHHE MaKpOMOJIEKYJd KpaxMmana, IJIMKOIeHa MW ILe/uirono3bl. dusznueckue
CBOICTBa Kpaxmalia U LIEJUTI0JIO3bl. XHMHUYECKHEe CBOMCTBA KpaxMaia: THAPOJIN3, KaueCTBEHHAs
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B aJbJETHU]l HA PACKAIEHHOW MEIHOM MPOBOJIOKE, OKUCIECHUE 3THJIOBOIO CIUPTA IUXPOMATOM
KaJiis (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB), KAYECTBEHHBIE PEaKIIMU Ha allbJIETUIbI (C
ruapokcugoM aumammuHcepeOpa(l) w  rumpokcumom  wmenu(Il)), peakums rimMnepuHa C
ruapokcuaoM Meau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcunom menu(ll), BzanmopelicTBue Kpaxmaia ¢ HMOJOM, pEIIeHHE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CiupThl ¥ GeHoIbD», «KapOoHoBbIe KUCTOTHL. CII0XKHBIE
3UPBD».

A3oTcoepaxaliyue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHu4eckue TMpou3BOAHbIe ammuaka. Kiaccudukanuss amMHHOB:
amudaruyecKkue U apoMaTHUECKUE; NMePBUYHBIC, BTOPUYHBIC U TpeTU4dHbIe. CTPOECHUE MOJCKYII,
obmas ¢opmyia, U30Mepusi, HOMCHKIATypa U (pU3MYeCKHe CBOWMCTBA. XMUMHYECKOE CBOHCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, alKMIMPOBAHUE, B3aMMOJCIHCTBHE MEPBHYHBIX
aMUHOB C a30TUCTOMN KUca0TOU. CONM aJIKUIaMMOHHS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apomMaTudeckoro psana. Ctpoenue anuwinHa. Bzaumuoe
BIIUSTHUE TPYII aTOMOB B MoJIeKyie aHmiInHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHwinH. CrnocoObl MOMy4YeHHS U TpUMEHEHHE anugaTHYeCKUX
amuHOB. [lonydyeHue aHUIMHA U3 HUTPOOEH301a.

AwmunHokuciaotel. Homenknarypa u uzomepusi. OTeiabHbIe IPEICTABUTENN (l-aMHUHOKHUCIIOT:
[JIULYH, alaHuH. OU3NYECKUe CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepPHBIX OPraHMYECKUX COSAMHEHUMN, PeaKIHs MOJIUKOHIeH AN, 00pa3oBaHue MeNTUIHON
cBs3u. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak npupoaubie noauMepsl. [lepBudnasi, BropudHas U TPETHUHAS CTPYKTYpa OCJIKOB.
XUMHYECKHE CBOMCTBA OCIKOB: THAPOJIH3, ICHATYpAIlUsl, KAUeCTBEHHbBIC PEAKIIUH Ha OCIIKH.

OKCIEPUMEHTAIbHbIE METOJbl M3YYEHHS BEIIECTB M HMX IPEBpPALIEHUN: pPACTBOPEHHUE
0enkoB B BOJIe, JeHATypalus OETKOB MPU HarpeBaHUU, I[BETHBIC PEAKIMU Ha OENKH, pelleHue
AKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOJIEpKalllie OPTraHUYECKHE COCIUHCHUS» U
«Pacno3HaBaHMe OpraHMYECKUX COCTUHEHUI.

BbicokoMosieKyJIsIDHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMI: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MoJeKyasipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX COSTUHEHNN — TIOJIMMEPHU3AIIHS 1 TIOTUKOHICHCAITHS.

[Tonumepusie matepuansl. [ImacTmaccsl (MOJUATUIIEH, TOIUIPONUIIEH, TOJIUBUHUIXIIOPU/I,
MOJIUCTUPOIL, TOIMMETHUIMETAKPUIIAT, TOTMKAapOOHATHI, TOMUATHIEHTepedTanar). Y Tunusanus u
nepepaboTKa MIacTuKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykd (OyTaIneHOBBIH,
XJIOPONPEHOBBIN, U30IPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHbIE (XJIOIMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmmmeps! cienuanbHOTO Ha3HaueHus (Te(I0H, KeBIap, AIEKTPOIPOBOISIINE TOJTUMEDPHI,
OmopasiaraeMbie TOTUMEPHI).

DKCIEepUMEHTAIbHbIE METO/bl U3YUCHHS BEIIECTB U WX IMPEBPALLCHUN: 03HAKOMIIEHUE C
oOpa3liaMu TNPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJacCTMacC, KaydyyKoB, peLIEeHUE
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CcoeTMHEHMS 110 Macce (00BEMY) TPOTYKTOB CTOpPaHUsI, 10 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYIIbI
OpPTaHMYECKOTO BEHICCTBA HA OCHOBE €r0 XMMHYECKHX CBONCTB WJIM CIIOCOOOB TOTy4YEHHUS,
omnpezeNieHue I0JIM BbIXOa MPOIyKTa PEeaklUy OT TEOPETUUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEeHHMM opraHumdeckoil xumuu B 10 kmacce
OCYIIIECTBIISICTCSl 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHSATHH, TaK WU
MOHSTH, IPUHATHIX B OTJENbHBIX MIPEJAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mure ecTeCTBEHHO-HAy4YHBbIE MOHATHA: SIBICHHUE, HAy4YHBIH (akT, THIOTE3a, TEOpus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(ukanusi, HaOIIOJCHHE, M3MEPEHHUE, IKCIEPUMEHT, MOIEb,
MO/JICIIMPOBAHUE.

O®u3nka: Marepusi, aroM, 5SJIEKTPOH, MPOTOH, HEHUTPOH, MOJEKYyJa, IHEePreTUYECKUi
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBA, (PU3WYECKUE BEITHUYUHBI,
SIMHHMIIB I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: Kierka, opraHu3M, dKOCUCTeMa, Ouocdepa, MeTaboIM3M, HACICICTBEHHOCTD,
aBTOTPO(HBIM M TETEPOTPO(HBIA THUIT MUTaHUSA, OpoXeHUEe, (OTOCHHTE3, NbIXaHHE, OCIKH,
YIJIEBOIBI, JKUPbI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUTHBO.

TexXHONOTHS: TUIIEBBIC MPOTYKTHI, OCHOBBI PAIMOHATILHOTO TUTAHHMSI, MOIOIIIUE CPEIICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH deMeHT. M3otonsl. CTpoeHHe 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUYECKUE YPOBHM U TOAYPOBHH. ATOMHBIE
opbutanu. Knaccuduxanuss XuMUYeCKUX JIEMEHTOB (s-, p-, d-, f-anementsl). Pacnpenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTAIsAM. OJEKTPOHHbIE KOH(QUIYpallUM AaTOMOB JJIEMEHTOB
NEepBOr0O—4EeTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuoguueckas cucrema Xumuueckux saeMeHToB [[.1.
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u Ilepuonudeckoil CHUCTEMBI XHUMHUYECKHUX
AIIEMEHTOB C COBPEMEHHOM TEOpHEN CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX DJIEMEHTOB M O00pa3yeMbIX MMM IMPOCTHIX M CJIOXKHBIX BEIIECTB MO TpymdmaMm u
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMudeckass CBsI3b. BHIBI XUMHUYECKON CBSI3M: KOBaJCHTHAs, MOHHAS, METalandecKas.
MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBSI3U: OOMEHHBIN U JOHOPHO-AKIENITOPHBINA. DHEPrus 1
JnuHa cBsi3U. [lonsipHOCTH, HANMPABIEHHOCTh M HACHIILIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHbie
cBs3u. BogopoaHas cBsizb. MeKMONEKYIIpHbIE B3aUMOICHCTBHS.

BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSi3b JJIEKTPOHHOM CTPYKTYpPBI
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BemectBa MOJEKYISIPHOIO M HEMOJEKYJISIPHOIO CTPOEHUS. THUIbl KPUCTAIIIMYECKUX
pemE€TOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbIx cuctemax. Mctunneie pactBopsl. [IpeacTaBienue o KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIICHTpAIlMM pPacTBOPOB: MaccoBasi JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEeHTpauus. HacellleHHble ¥ = HEHACBILIEHHBIE  PACTBOPHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. TpHBHAILHBIC HA3BAHUS
OTJEJBbHBIX NPEJCTABUTEICH HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XuMruuecKuX peakiuii B HEOPraHWYeCKONW U OpraHnYeCcKOrd XUMHUHU. 3aKOH
COXpaHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS W TMPEBPALICHUS SHEPTUU MPU XUMHUYECKUX
peakuusx. TernoBbie 3QPEKTh XUMUYESCKHX peakuii. TepMOXUMHUECKHUE YpaBHEHUSI.

CKopOoCTbh XUMUYECKOW peakIiy, €€ 3aBUCUMOCTh OT Pa3MUyHbIX (pakTopoB. 'oMOreHHBIE
U reTeporeHHble peakunu. Katanus u katanu3aTtopsl.

OO0partuMbie 1 HEOOpaTHUMEBIE PEaKINH. XUMUYEeCKOe paBHOBecHe. KOHCTaHTa XUMUYECKOTO
paBHOBecusi. DakTOphI, BIMSIONIME HA TOJOXXCHHE XWMHUYECKOTO PABHOBECUS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALMU BELIECTB, yuyacTByomuX B peakuuu. [Ipunuun Jle Hlatense.

OnekTponuTnueckas auccouuanus. CusipHble U ciabble  neKTpoauThl. CTeneHb
nuccormanuu. Cpefa BOIHBIX PacTBOPOB: KUCIIOTHAs, HEHWTpasibHas, IIernovyHas. BogopoaHbii
nokazarens (pH) pactBopa. ['maponus coneid. Peakiym nonnoro ooMeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKUcieHHus. OKUCIUTENb U
BOCCTaHOBUTENb. lIpomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTAaHOBUTEIN. METOT 2JIEKTPOHHOTO Oajianca. DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/bl HM3YYECHHS BEIIECTB W WX TMPEBPAIICHUI: pa3lioKeHHe
MEepPOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTAIUIMYECKUX PEIIETOK,
MpOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHIUKATOPOB, U3YYCHHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIuu 1
MOJIOKEHNUE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemertaiuioB B llepmommueckoit cucreMe XuMHYeCKHX dieMeHToB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (DU3WYECKHE CBOMCTBA HEMETAJUIOB.
AnnoTponusi HEeMETaIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Ilonyuenue, ¢puszndeckue ¥ XUMUYECKHUE CBOWCTBA: PEAKIMU C METAUIAMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapubl. TOTIMBHBIE 371€EMEHTHI.

["amorensl. Haxoxxnenne B mpupojie, CrocoObl MONyYeHUs, (GU3NIECKUEe U XUMHYECKHE
cBoiicTBa. ['asioreHoBOOPOBI. BakHeHme KUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOT€HOB.
JlabopaTopHbIe U MIPOMBIIITICHHBIE CITOCOOBI TOTYYSHHS TaIoreHOB. [[prMeHeHre raloreHoB U UX
COEMHEHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOMYYSHHUST KHCIOPOJA.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA M TPUMEHEHUE KUCIOPOa U 030Ha. OKCHIBI U IEPOKCHU/IBI.

Cepa. HaxoxneHwe B mpUpOJE, CIOCOOBI TMONY4eHUs, (U3HUECKHE U XUMHUYECKUE
croiictBa. CepoBogopon, cynbdunsl. Oxcun cepbi(IV), okcun cepoi(VI). CepHucras u cepHas
KUCJIOTHI M uX comr. OCOOGHHOCTH CBOWMCTB CEpHOM KHUCIOTHL [IpumeHeHue cepel U €€
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Oco0eHHOCTH CBOMCTB a30THOW KHUCHOTHL. [IprMeHeHHe a30Ta W €ro COeIUHEHHM. A30THBIC
ya00peHusl.

®ochop. Haxoxaenwe B mpupoje, CrocoObl MOMydeHUs, (PU3NYCCKUE M XUMHUYECKUE
cBorictBa. @ochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequnenui. PocdopHbie y1oOpeHus.

Yrinepon, HaxoxIeHHE B Tpupoje. AorporHble Momupukanuu. Du3uveckue u
XUMHUYECKHE CBOMCTBA IMTPOCTHIX BEILIECTB, 00pa3zoBaHHbIX yriepoaoM. Oxcun yraepona(Il), okcua
yraepona(IV), yronpHas kucinora u €€ coyii. AKTUBHPOBAHHBIN yToib, afacopOius. DymepeHs,
rpaden, yrnepoaHsie HaHOTpYOkH. [IprMeHeHre mpoCThIX BelecTB, 00Pa30BAHHbBIX YIIIEPOJIOM,
U €ro COCIMHECHUMN.

Kpemuuii. Haxoxxnenne B mpupope, crocoObl MOIy4eHus, (U3NYeCKHe W XUMHUYECKHE
cBoiictBa. Okcun kpemuus(IV), kpeMHUEBas KHCIIOTa, CUIUKATHL. [IpruMeHeHne KpeMHHUsI U ero
coenuHeHuil. CTEKI10, €ro NoJy4YeHUe, BUJIbI CTEKJIA.

[Tonoxenune meramioB B [leproanyueckoit cucreMe XuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayutoB. O0mue Gpu3nueckue CBOMCTBAa METAIJIOB.
[IpumeneHne MeTalIoB B ObITY U TexHHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKUM psii HanpspKeHU MmetamuioB. OO01iue crnocoObl MOTyYeHUs! METaJIOB:
TUAPOMETAJUTYPTUsl, MUPOMETAIUTYPTHUS, dICKTpOMeTAILTyprusi. [IoHsiTHE 0O KOPPO3UK METAJIIOB.
Crioco0pb! 321U TH OT KOPPO3UH.

OO6mas xapaktepuctuka metamuioB [A-rpynmsl [lepuoanueckoil cUCTeMbl XUMUYECKHX
aneMmeHToB. Hatpuii u kanuii: monydenue, puanveckre U XMMHUECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapaxktepuctuka MetamaoB IIA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
aIIeMeHTOB. MarHuii u KanbpIuil: mojgydeHue, Gu3nueckue 1 XMMUYECKHEe CBOMCTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB U UX coenrnHeHui. JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMUHUN: TIONy4YeHue, (PU3NYECKHe M XUMHUYECKHE CBONCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHu. AMQoTepHBIE CBOWCTBA OKCHUIA W TUIPOKCHAA ATIOMHUHUA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO0mas xapakTepucTuka MeTauioB mNoOouHbix moarpymnmn (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

Du3nyecKue U XMMUYECKUE CBOMCTBA XpoMa M €ro coeAuHeHnil. OKCHAbI U THIAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U OUXpPOMATHI, UX OKUCIUTEIHHBIC CBOWMCTBA.
[lony4yeHnue u npuMeHeHUE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro COoequHEeHuH. Baxueiimme
coemuaeHust Mapranna(ll), mapranma(1V), mapranma(VI) u mapranna(VII). [lepmanranar kamus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHEe CBOMCTBA JKelle3a U ero coequHeHn. OKCUabl, THAPOKCHUIBI U
comm xkene3a(ll) n xeneza(lll). [lonydyenne u mpuMeHEHHE KeTe3a U €ro CIIABOB.

Du3nyecKnue U XMMUYECKUE CBOMCTBA MeJIU U €€ coenruHeHui. [lonydenne nu npumMeHeHne
MeIU U €€ COCIUHEHUM.

[{usk: momy4yeHue, Gpu3ndeckre 1 XUMUYECKHEe CBOICTBa. AM(OTEpHbIE CBOMCTBA OKCHIA
Y TUIPOKCH/IA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne uHKa U ero CoeAMHEHU .
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KHCIIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIIMU Ha HEOPTaHWYECKUE aHMOHBI, KATHOH BOJOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJIECTBUE THIPOKCHUIOB ATFOMUHUS U LIUHKA C PACTBOPAMM KUCJIOT U
LIeJI0ueH, pellIeHUE IKCIIEPUMEHTAIbHBIX 3aa4 110 TemaMm «[ anorensi», «Cepa 1 €€ coeMHEHUS,
«A30T u Qochop U UX coeqUHEHUs», «MeTamibl IIaBHbBIX NOArpyHn», «MeTamisl MoO0YHbIX
HNOATPYIIII».

XuMHS U )KU3Hb.

Posib xumMum B oOecrieueHNH yCTOMYMBOTO Pa3BUTHUS denoBedecTBa. [loHATHE O HAyUHBIX
METOJaxX IMO3HAaHUA U METONOJIOTMH Hay4yHOr 0 HccaenoBanus. Haydnsle IpUHINIIBI OpraHu3aluu
XMMHYECKOT'0 MPOU3BOACTBA. IIpoMbllTIeHHbIE CIOCOOB! MOMyYeHHs BaKHEHIINX BEIIECTB (Ha
npruMepe MPOU3BOJACTBA aMMMaKa, CEPHOM KHUCIOTHI, MeTaHoia). IIpomblieHHbIE CITOCOObI
MOJIyUYEHUSI METa/VIOB U CIUIABOB. XHMHUYECKOE 3arps3HEHHE OKpY)KAIOIIEeH cpeabl U €ro
nociencTsus. Posb Xxumun B o0ecrieueHuH SHepreTH4ecKoi 6e30macHOCTH.

XuMus U 3700poBbe 4YesloBeka. JlekapcTBeHHble cpencTBa. [IpaBuna wucnonb3oBaHMs
JIEKapCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUU MEIULIVHBI.

XYMHS UM OCHOBHBIE KOMIIOHEHTHI, UILEBbIE 100aBKU. Ponb XxuMuun B obecnieueHun
NUILEBOH O€30MacHOCTH.

Kocmernueckne u mapgromepHsle cpenctBa. beitoBas xumusa. [IpaBuna Ge3omnacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHUH B IOBCEAHEBHOMN KU3HHU.

XUMHS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (LIEMEHT, OETOH).

XuMHs B celbCKOM X03siiicTBe. OpraHndeckrue 1 MuHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTEPHAIIBbL, KPACKH, CTEKIIO, KepaMHKa. Marepuaiisl Ais
aneKkTpoHuku. HaHnoTexHomoruu.

Pacuérnurie 3amaun.

Pacuéthl: Macchl BeliecTBa WM 00bEMa Ia30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wwin 00bEMY OJHOTO W3 YYAacTBYIOIIMX B pEaKkIMM BEIIeCTB, Macchl (00bEMa, KOJIMYECTBa
BEIIECTBa) MPOJYKTOB pPEAKIMH, €CIU OJHO U3 BELIECTB HMMEeT NpHUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa pPEeakluu, €cld OJHO M3 BEIIECTB JAHO B BHUJE pacTBOpa C
OIPENENEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO BELIECTBA, MACCOBOM JONIM MU MOJISPHON
KOHIIEHTPAllUM BEIIECTBA B PacTBOPE, IOJIM BBIXOAA MPOAYKTA PEAKIUU OT TEOPETUYECKU
BO3MO>KHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3yuyeHUH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xyacce oCyIIECTBISAETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATH,
TaK U MOHSTUN, IPUHATHIX B OTJENBHBIX MTPEIMETaX €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO0mre ecTecTBEHHO-HAay4YHbIE MOHATHUA: SIBICHHWE, HAay4HBIH (akT, TMIOTe3a, TEeOopus,
3aKOH, aHajHu3, CHUHTE3, KilacCU(pUKAIMsI, TEepUOAUYHOCTb, HAOIIOJCHUE, H3MEpEeHHe,
AKCIEPUMEHT, MOJIENb, MOAEINPOBAHNE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYECKHH YpPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICANbHBIN ra3, (U3NYecKre BEIMYMHBI, €IUHUIBI U3MEPEHHUS,
CKOPOCTBb, HEPIrHUs, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Ouocdepa, MeTaboOIU3M, MaKpo- U
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MHKDOSJIEMEHThI, OCJIKH, KHMPbI, yIIEBOybI, HYKICHHOBBIC KHCIOTHI, (DEPMEHTBI, TOPMOHBI,

Kg%ﬁg%g%%?ﬁ%&t&?gﬁl H%ﬂ II-)CI){epFI/II/I B OKOCHUCTCMAX.

onnoannchb
corpadus: MHHEpaIbl, TOPHbIE IOPOIBI, T0JIE3HbIE UCKOTIaeMbIe, TOTLTUBO, PECYPCHI.




TexHomorus: XuMu4yecKkasi POMBIIUIEHHOCTb, METAJUIYpPIUs, CTPOUTENIbHBIE MaTepHalbl,
CENIbCKOXO3SHCTBEHHOE TPOU3BOJCTBO, IMUINEBAs IMPOMBIIUIEHHOCT, (hapMaleBTHUECKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [Ipenaparos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTe€pHUajIOB, 3JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT HH.
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I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOI'PAMMLI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbHI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yJIbTATOB OCBOSHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEIHET0 00I1ero 00pa3oBaHUs BEIICICHBI
CIEyIOIIMe  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTM M CaMOOIPEIECICHUIO;
HaIM4YUMe MOTHUBALlMM K  OOYYEHHMIO; TOTOBHOCTh M  CIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBATHCSI TIPUHSTHIMH B OOINECTBE MpaBWIAMH M HOPMaMH IOBEICHUS; HAIUYHE
MPaBOCO3HAHUS, YKOJIOTUYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABHUThH IIEJIU U CTPOUTDH KU3HCHHBIC
IIJIaHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON M MPAKTUUECKOU ACSITEIHPHOCTU O0YYAIOIINXCS B MIPOIIECCE Peallh3allun
00pa3oBaTeNbHON JESTEIHHOCTH.

JIm4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs» OTPaKaloT cPOpPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM NeATENbHOCTH 00yUYaloluXcs B MPOIlecce peann3auu
00pa3oBaTenbHON AESTEIPHOCTH, B TOM YHCIIEC B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HaHHUS O0YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COIMAIBHBIX HOpPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHI B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BBIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH NMOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYEOHOU JeATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LHEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4HOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUU;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU U TMPAKTUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh PEe3ylbTaT NJTUTEIbHBIX HAOIIOACHHUIA,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABATEIBHBIX MOTHBOB B TIOJIYYEHHHW U TIOCICAYIONIEM aHAIIU3e
nH(OpMAIUK O MEPETOBBIX JOCTIKEHUSIX COBPEMEHHON OT€UECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHWBATh CUTYAIIUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMHU, U IPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYINKHM CBOUX TOBAPHILEH C MO3ULMUI
HPaBCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHMS MOCIEICTBUN MOCTYIIKOB;
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coOMoIeHnsT paBWJI O€30MacHOTO OOpaIieHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIEATEIbHOCTH;

NMOHMMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUICKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHUS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B Y4€OHO-HCCIICIOBATEIBLCKOW JICSITEIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JNCATCIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/1ad COLHUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEeCcCHil pasNuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaTaM TPYI0BOH JESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY UHIUBUAYATBHOM TpaeKTOpUM 00pa3zoBaHus, Oyayien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U IMOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKHU 11€J1eCO00Pa3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00AILHOTO XapaKkTepa SKOJOTHUECKUX MpoOseM, BIHSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIIMX BPEI OKPYKalIled MpUpOIHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJOTHYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HaJU4Ms PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATBHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) 1EHHOCTH HAYYHOT'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00LIECTBEHHON PAKTHKHY;

MOHUMAaHUS CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (opMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU [IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
peIeHrH TPOOIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOON 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHJIM3AIMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, B PEIICHUH II00ATBHBIX MTPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
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aHaM3a W OOBSCHEHHS SIBIICHUH OKPYXAIOIIEr0 MHpa M MPOMCXOIIIINX B HEM W3MEHCHHH,
YMEHHSI Ie71aTh 000CHOBAaHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS TAHHBIX
C TIEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO UCIIOIh30BaTh XMMUYECKHUE 3HAHUS JIUISl PELICHUS TPOOIIEM
B PCABbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIEIOBATENBCKOM 1A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHMH TI0O XHMHU B COOTBETCTBHH C JKH3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cepax mpodecCHOHATBHOMN AeATeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033peHI/I$I 06yanOIIII/IXC$I MG)KZ[I/ICIII/IHJ'II/IHapHI)IC
(MeXnpenMeTHbIE) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOIIOICHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpCaIbHbIC yueOHbIe JICUCTBUS (mo3HaBaTeIbHBIC, KOMMYHUKATHBHbIE,
perynatuBHble), oOecmeunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJb30BaTh  OCBOCHHBIE  MEXIUCITUIUITMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHblEe Y4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeameTHble pe3yNbTaThl OTPaXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
II03HaBaTCJIbHBIMMU, KOMMYHI/IKaTI/IBHBIMI/I 58 pernf[TI/IBHI)IMI/I I[CﬁCTBI/IfIMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

HCIIOJIB30BaTh IIPpH OCBOCHHUU 3HaHUU HpI/IéMI)I JIOTUYCECKOI'0O MBINIJICHUSA: BBIACIIATH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE OHITHS ISl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KIIACCU(UKAIIMU BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHABIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YIaCMbIMH SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTHBHBIC, ICTyKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISTH

/
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IIO3HABATEJIBHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJEIIbHBIE TPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aEeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHMA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEAKIINNA;

dopMynupoBaTh LEIM U 3aJadyd MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAHUS M TPOBEJIEHHS] YYEHHUYECKHUX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSITEIbHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O000OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEOBAHUSI, COCTABIATh OOOCHOBAHHBIA OTUYET O MPOIEIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JAeATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-IOMYJIsIpHAs
JaUTepaTypa XHMHUYECKOIO COJAEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHNUS, KDUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTb U HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampoCchl M TNPUMEHSATh pazIMYHbIE METOJbl NMpH IOHCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s1 BBIMOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpPETaTh OMBIT HUCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIA S3bIK B KayecTBE CpeAcTBa INpu paboTe € XUMHUYECKOU
uHpopManuell: MPUMEHATh MeEXIpeIMeTHble ((U3NYecKue M MaTeMaTHYeCKue) 3HAKU H
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIAOHOCTH.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAaEMOM TEMBI B X0JI€ TMAJIoTa U/UITN JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU npennomemm OTHOCUTCJIBbHO BBITTIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATb C HpCSCHTaHHGﬁ PE3YyIbTATOB MMO3HABATCIILHOU ACATCIIBHOCTH, MOJIYYCHHBIX
CaMOCTOATCIIBHO WJIMX COBMECTHO CO CBCPCTHUKAMU IIPU  BBIIIOJIHCHUHU XUMHYCCKOI'O
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PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHbIe JeHCTBUA:

CaMOCTOATENIBHO IUTAHUPOBATH U OCYLIECTBIATH CBOIO IIO3HABATEIIBHYIO NEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HeOoOXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii allrTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATENbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEILHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

NNPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMBI IO XUMHH Ha YIITyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUN MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3OBaHNI0 3HAHUM, BUJIbI EATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U IMPUMEHEHUIO
3HaHUU B Pa3NMYHBIX YYEOHBIX CHUTYyallUsX, a TaKXKe B PEaJTbHBIX JKU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C XUMUEH. B mporpamme 1o XuMuu NpeaAMETHBIE PE3YNIbTAThI IPEACTABIEHBI 110 TOaM
U3Y4YCHUS.

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUsS» OTPayKaroT:

c(OpPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XUMUU B CUCTEME
€CTECTBEHHBIX HAYK U €€ posii B 00eCcTIeYeHNN YCTOMUNBOTO Pa3BUTHS YEJIOBEUECTBA B PELLICHUU
po0JieM SKOJIOTMYECKOM, IHEPreTUYECKON M MUILEBOI 0€30MacHOCTH, B Pa3BUTUHU MEIUIMHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB SHEPrHH, B OOECIEUEHMH PallMOHAIBHOTO
HPUPOIONOIB30BaHUsA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOIOJATrarolIue
HOHATHUS — XUMUUECKUH 3JIEMEHT, aTOM, SIIPO M AIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHHUS aToma, rMOpHIM3alis aTOMHBIX OpOUTalei,
WOH, MOJIEKYJa, BaJE€HTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCIICHMS, XMMHYECKas
CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBINA 00BEM, YTIIEpOIHBIN CKelleT, PyHKIMOHAIbHAS TPYIIA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTHIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpHs
CTPYKTYpPHasi M MPOCTPAHCTBEHHAs (FreOMeTpuYecKas, ONTHYECKas), U30Mephl, TOMOJIOTUUECKUNA
psil, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpXKAIIME OPraHUYECKHUE COCIUHEHHS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHBI
(nepuonuyeckuit 3akoH J[. V1. MenzaeneeBa, Teopusi CTpoeHHs] opraHudeckux Bemiects A. M.
byrneposa, 3aKk0H COXpaHEHUS MacChl BEILIECTB, 3aKOH COXPAHECHMS U IIPEBPALLCHNS DHEPTUU IIPU
XUMHUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XMMHUH, MUPOBO33PEHUECKUE
3HAHUS, JIS)KAIUE B OCHOBE NMOHUMAaHMs MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBJIICHUU;
IIPEJICTABICHUS O MEXAaHU3Max XMMHYECKUX DPEAKIMM, TEPMOIMHAMUYECKMX M KHHETHYECKHX

/
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Cc(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIEe IPU3HAKY MMOHATHH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTABa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHYECKYK0 CUMBOJIMKY JUISl COCTABICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKIIMM U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUi TOCPEICTBOM COCTaBIECHUS 3JIEKTPOHHOIO OagaHca 3TUX peaKIHid,
peakuuii HOHHOro 0OMEHa MyTEM COCTABJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OpPraHMYECKHUX BEIIECTB U1 WJUIIOCTpAlUU  HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATH IPUHAAIC)KHOCTh U3YUCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIilie COEJUHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauth TpuBUalbHbIE Ha3BaHUS
JUISL OT/I€TIbHBIX MPEACTaBUTENCH OPraHnYeCKUX BELIECTB (ITUIIEH, alleTUIIEH, TOJYOJ, ININLEPHH,
STUJIEHIJIMKOb, (heHO, hopManbaeru, aueTaabIeru, aleToH, MypaBbUHas KUCII0Ta, YKCYCHas
KHCJIOTA, CTEAPUHOBAs, OJICMHOBAas, NAJbMHUTHHOBAs KUCJIOTHI, IVIMLMH, aJlaHWH, MaJlbTO3a,
bpyKTO3a, aHWJIMH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOI U APYTue);

c(OpMUPOBAHHOCTh YMEHMsI ONPEAENATh BHJ XHMUYECKOW CBSI3M B OpPraHUYECKHUX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BeuiecTB A. M. byriepoBa st 00bsSCHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU3OBaTb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJKEHOB, AaJKaJMEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOA0OB (MOHO-, TU- U MOJHCAXapUa0B),
WUIIOCTPUPOBAaTh TEHETUYECKYH0 CBS3b MEXAY HHMH YPaBHEHMSMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXAAThb Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KpPaTHOCTHU MU THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YTJIEBOJOPOIHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEPepadOTKH;

c(OPMHPOBAHHOCTh BIAQJICHUS] CHCTEMOW 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOoJax
MO3HAHUSI — HaONIOIEHWH, UW3MEpPEHUH, MOJEIUPOBAHUHU, OKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUS MPUMEHSATh OCHOBHBIE  ONEpPAIlMM  MBICIUTEIHLHON
NEeSITeIbHOCTH — aHalM3 WM CHHTE3, CpaBHEHHE, O00O0O0IIEHHe, CHUCTEMaTH3alMi0, BbISBICHHE
IIPUYUHHO-CJICICTBEHHBIX CBA3EH — I U3y4EHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKLUN;
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OpraHUYECKON XUMHUU JJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHM, UMEIONINX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHMU: MPOBOAUTH PACUYETHI IO XUMHUYECKUM (opmynam u
YpaBHEHUSAM XHMUYECKUX PEAKIH C MCHONb30BaHUEM (DU3MUECKHX BENUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (POPMYIBI BEIIECTBA IO W3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, TPOAYKTaM CrOPaHUs, ITIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3HUIIUN
9KOJIOTHYECKON Oe30MacHOCTH MOCHEJCTBUS OBITOBOM U MPOU3BOJICTBEHHOW JAESTEIbHOCTH
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIIeCTB, HCIOJIb30BaTh IMONYYEHHBIE 3HAHUS A
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENBHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKHUN
9KCIIEPUMEHT (MOJIy4eHUE U U3yUYEeHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE PEaKIIUn
YIIIEBOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILECTB, PEIICHNE
AKCTIEPUMEHTATBHBIX 32/1a4 110 PACTIO3HABAHUIO OPTAaHUYECKUX BEIIECTB) C COOJIIOICHIEM TPABHIT
Oe3omacHOro obOparieHus C BellecTBaMH U JabOpaTOpHBIM 000pyAOBaHHEM, (OPMYITHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTAaBIATh B pa3iIuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOnroaaTh MpaBUiia IKOJIOTUYECKU IIeIeCOO0pPa3HOro MOBEAEHUS B OBITY M TPYIOBOU
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 3J0pPOBbS, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JIOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIENIEHHBIX
OpPraHMYECKUX BEIIECTB, NOHUMas cMblci nokazarens [1/1K;

aHAJTM3UPOBaTh  11€JI€COO0PAa3HOCTh  NMPHUMEHEHHMsS  OpPraHWYEeCKMX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
UHPOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M y4eOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi uHpopmauuu, HHTepHET M Jpyrue), KpUTUYECKH aHAIU3UPOBATh XMMUYECKYIO
uH(popMalnio, repepadaTbiBaTh €€ U UCHOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOM
3aga4en.

11 KUIIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHuyeckast XUMHUs» OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHU: O MaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIBI, O MECTE U 3HAUEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK
U e€ poiau B 00ECleYeHUH YCTOWYMBOIO PA3BUTHUS, B PEIIEHUH MPOOJIEM HKOJIOTHYECKOMH,
HHEPreTUYECKOM M NHIIEBOW O€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3AaHWU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWH  PalMOHAIBHOIO
MPUPOIONIOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKe
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHON CpEIe;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
MOHSTUS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, IEKTPOHHAsI 000I04YKa aTOMa, S-

/
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d-aToMHBIE OpOWTANH, OCHOBHOC‘\/I BO30Y)XIEHHOE COCTOSIHUSI aToMma, THOpHAN3aIUs

aTOHlQLIISy E'Bg&n MI?&IH MOHeKy.Ha BAJICHTHOCTb, OJJICKTPOOTPULATCIILHOCTb, CTCIICHb

SJIEKTPOHHOM NoANncC
OKICJICHMS, XI/IMI/I‘-IC ast CBH3B (koBajileHTHasi, WOHHAs, METAJUIMYeCKas, BOJOPOIHAs),
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JNEKTPOJIMTHYECKAsT ~ JUCCOLMANMsA, CTENEHb JHCCOLMALMM, BOJOPOIHBIM  IOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOM 3PPEKT XMMUIECKON peaKiiu, CKOPOCTh XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (T€OpUs DJIEKTPOJUTUYECKOU
Jucconuanuy, nepuoaudeckuii 3akon /[[.M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHUs U NPEBPALLECHUS SHEPIHMHM IIPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHUI; COBPEMEHHBIE NPECTABIIEHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIDHOM ¥ HAJMOJEKYJISIPHOM YPOBHSAX; INPEACTABICHUS O MEXaHM3MaX XUMHYECKHX
peakuui, TEPMOJAMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHus, O
XMMHYECKOM PAaBHOBECHH, PACTBOpPAX W JHCIEPCHBIX CHCTEeMax; (PaKTOIIOTHYeCKHe CBEIEHUS O
CBOMWCTBaX, COCTaBe, MOJyYEHUH U 0€30MacHOM HCIOJb30BAHUU BaXKHEHIINX HEOPraHUYECKHX
BEIIECTB B OBITY M IPAKTUYECKON MAEATENbHOCTH YEJIOBEKa, OOIMMX HayyHbIX MPHHLUIAX
XUMHYECKOI'0 TPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTEpHbIE MPU3HAKU NOHATUN, YCTaHABIUBATh
UX B3aHMOCBS3b, MCIIOJIb30BaTb COOTBETCTBYIOILUE IOHATHS IIPU ONHUCAHUU HEOPraHMYECKHUX
BEUIECTB U UX MPEBPAILECHUI;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHMUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHUS
(GopMyN BEIIECTB W YypPaBHEHUN XHUMUYECKUX PEAKLUl, CHUCTEMAaTHYECKYl0 HOMEHKIJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENENATh BAJICHTHOCTh M CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAasA, METajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSCHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XMMHUYECKON CBSI3U M TUIA KPUCTAJUIMYECKON peméTKy, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3MBbl 00pa30BaHUs KOBAJIEGHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHMI: KIACCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO MX
COCTaBY, XMMHMUYECKHE PEAKLUU [0 PA3NIMYHBIM INPU3HAKaM (YUCILy M COCTAaBY pearupyrolmux
BEIIECTB, TEIUIOBOMY 3(P(eKTy peakuuu, H3MEHEHHIO CTENEeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpYrHe); CaMOCTOSITENbHO BbIOMpAThb OCHOBAaHUS U
KpUTEpUU I KJIacCU(PUKALNN U3y4aeMbIX BEIIECTB U XMMHUUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHSI pacKpbhlBaTh CMBICI Tepuoguueckoro 3akona JI. MW.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—ueTBéproro nepuonos Ilepmonmueckoin cucremst JI.H.
MenpeneeBa, UCIONB3Yys MOHATHS «IHEPIETUUYECKUE YPOBHM), «IHEPIETUUECKUE MOJYPOBHMY,
«S-, p-, d-aTOMHBIE OPOUTATINY, KOCHOBHOE U BO30YXAEHHOE SHEPTeTUUECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTU MU3MEHEHHS CBOMCTB XUMHUECKHX 3JIEMEHTOB U MX COEAMHEHU MO
nepuonaM u rpynmnam Ilepuoguueckoit cucremsl . M. MenneneeBa, BaJleHTHbIE BO3MOKHOCTHU
aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0UEK;

c(hOopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XMMHUIECKHE CBOWCTBA
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C(OPMHUPOBAHHOCTb YMEHUS PACKPBIBATH CYLIHOCTh: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHS AJICKTPOHHOTO OajlaHCca 3TUX peakiyil; peakuuii HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHHWI; peakuuil
THJPOJIN3a; PeaKkUUi KOMIUIEKCOOOpa3oBaHMsS (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LMHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKHX
peakuuii ¢ y4y€TOM HX DHEPreTHMYECKUX XapaKTEPUCTHUK, XapakTep H3MEHEHUsI CKOpPOCTU
XMMHUYECKON PEaKLIMU B 3aBUCHUMOCTU OT Pa3iIMuYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMELICHUs
XMMHUYECKOI'0 paBHOBECHUS O] BIMSHUEM BHEIIHUX Bo3aeicTBull (mpuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XMMUYECKHE PEAKLUH, JeKaIIUe B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUS] CEPHOW KHUCJIOThl, aMMHakKa, oOOILIMe Hay4HbIE MPUHIUIIBI
XMMHUYECKHX TPOU3BOJCTB; LEJIECOOOPa3HOCTh NPUMEHEHUS HEOPraHWYEeCKUX BEILIECTB B
HPOMBIIIJICHHOCTH U B OBITY € TOUYKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOopMUPOBAHHOCTDH BJIAJCHHS CUCTEMOM 3HAHUI O METOJ/IaX HAyYHOTr'O TO3HAHUS SIBJICHUI
IPUPO/IbI — HAOIOICHNE, U3MEPEHNUE, MOAECITUPOBAHNE, SKCIIEPUMEHT (PEaIbHbIA U MBICIIEHHBI ),
UCMOJNb3yeMbIX B  €CTECTBEHHBIX HayKaX, YMEHHUs MPUMEHATb OSTH 3HAHUS MpU
9KCHEPUMEHTAJIbHOM HCCIEIOBAaHUM BELIECTB M JJI OOBSACHEHHS XUMMUYECKUX SIBICHHH,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUAMU U
OpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0Oojiee  OCO3HAHHOI'O
NOHUMAaHMs MaTepUAIbLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUYETHI: C UCIOIb30BAHUEM MIOHATUN «MaccoBast
JI0JIs1 BEILIECTBA B paCTBOPE» M «MOJISIpHasi KOHLIEHTPALMs»; MacChl BEIIECTBA UM 00bEMA raza o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe MM OOBEMY OJHOIO M3 YYaCTBYIOUIUMX B pEaKLUU
BEIIIECTB; TEIUIOBOro 3(h(pexTa peakium; 3Ha4UeHUsI BOAOPOAHOTO MTOKa3aTes sl paCTBOPOB KUCIIOT U
mieyiouell ¢ M3BECTHOM CTEMeHbI JuccolManuu; macchl (00béMa, KOJIMYECTBAa BEIIECTBA)
NPOAYKTa peaKkiuu, €CIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PAcTBOpa C OMPENEIEHHOMN
MaccOBOM J0s1el paCTBOPEHHOTO BELIECTBA HITH JIAHO B U30BITKE (MMEET MPUMECH ); JI0JIU BBIXO/A
IPOAYKTa peakiiu; 0ObEMHBIX OTHOLLICHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOJUTH XMMHUYECKUN
HKCIIEPUMEHT (TIPOBE/IEHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3y4eHHE BIUSHHUS pa3IMYHbIX (HAaKTOPOB HA CKOPOCTh XMMHUYECKOM peakiuH, pelIeHHe
AKCIIEPUMEHTAJIBHBIX 33/a4 1o TemMaMm «Mertamib» U «Hemertamnsl»y) ¢ coOmrogeHneM IpaBuil
Oe3omacHOro odOparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHUEM, (HOPMYIHPOBATH
el HMCCIEOBAaHUs, TMPEACTaBIATh B pa3UYHOM (opme pe3ynbTaThl 3KCIEPUMEHTA,
AHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
1abopaTOPHBIM 000pYAOBaHUEM, OOPAIIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHSIMU 11O
BBITTOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX OIBITOB, IKOJIOTHUECKH 11eIeCO00pa3HOro MOBEICHUS
B OBITY W TPYIOBOH JIEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3JI0POBbS, OKpYXKarolien
OPUPOJHON cpeapl M AOCTHXKEHHMsI €€ yCTOMYMBOIO Ppa3BUTHUS, OCO3HABaThb ONACHOCTh

/

O

TOKCHYECKOI'O I[Gf/iCTBPI?I Ha J>XUBBIC OﬁfaHI/IBMBI OHpeI[eJ'IéHHBIX HCOPTraHUYCCKUX BCIICCTB,

noeAQKYNERT RQAIMGAR 1K

SJ'IEK&)POHHOM nognnucbr . . o o
C(POPMHUPOBAHHOCTE YMEHHUU: OCYHIECTBJIATH LEICHAIPABICHHBIN IMOUCK XHUMHYECKOU

CepTudnkat OE4350PoIRaR AN BE Pa8BAEIREXCFounnKax |(HayuHas ¥ y4eOHO-Hay4dHas JUTEPaTypa, CpeicTBa

Hencteutenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




MaccoBoil mH(opMmanmu, MHTEepHET M Apyrue), KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHpopMaluio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a1a4ei.
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10 KJIACC
KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMHUM
L1 | onposens opramiecian commaseinth A ; 1 ,  Bromoresallok
' P P 8 ' https://m.edso0o.ru/d69df650
M. bytneposa
Hroro no pazneny 8
Paznea 2. Yraesogopoasnl
71 IIpenenpHbIE yIIIEBOAOPOABI — AJIKAHBI, 5 | | bu6nmorexa LIOK
) UKJIOAIKaHbI https://m.edsoo.ru/d69d{650
59 HenpenenbHbie yrieBoaopoOIbl: aJKeHbI, 14 ) ) bubmuoreka [IOK
' aITKaJIMCHBI, AIKUHBI https://m.edsoo.ru/d69d{650
bubmnoreka IIOK
2.3 A 8 1 1
POMATHHECKHE YIIICBOIOPOAL (apetibi) https://m.edsoo.ru/d69df650
54 [IpupoiHbIE ICTOUYHUKH YTIIEBOJIOPOJIOB U 4 | 0 bubnmnoreka [JOK
' uX nepepadoTka https://m.edsoo.ru/d69d{650
but6mmorekxa [IOK
2.5 r 4 0 0
ATOTCHIPOHIBOATNE YIIEBOAOPOAOR https://m.edsoo.ru/d69df650
YiToro 1o pasaeny 35

MOV VAMECLIT NANOMUACAL \

OKYMEHT noanncAaH iL
ﬁgﬂgéq BOTPROAFAACRAR LM E OPTIHHYECKHE COEIHHEHHS]
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KoaudecTBO 9acoB

JIEKTPOHHbIE

Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 . D 11 1 2
3 CrmprL. Perion https://m.edso0o.ru/d69df650
Kap6 :
32 xerom. KapSorionsi sucaon, Caoseame 21 1 s bibmorealloK
' L P ' https://m.edsoo0.ru/d69df650
a¢upsL. XKupsi
bubnuoreka [{OK
33 Yraesozt ? ! ! https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3nea 4. Aszorcoaepikamue OpraHu4ecKue coeJHHeHH
bubmnoreka IIOK
4.1 A LA .b 12 1 1
ML ANHHOKHETOTRL, BT https://m.eds00.ru/d69df650
Hroro o pazaeny 12
Paspgen 5. BeicokoMoOJIeKy ISIpHbIE COCAUHEHUS
5.1 BricokoMoneKysipHbIE COETMHEHUS 6 0 0 Bubmmorexa [OK
' YBp A https://m.edso0.ru/d69df650
Hroro mo pazaeny 6
OBILIEE KOJIMYECTBO YACOB I10 102 10 13

I[TPOTPAMME

/

o

o
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3NEKTPOHHOM NOAMUCHIO
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Konrposbnusie IIpakrnyeckue (iup :
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIe
padoTsI padoThI
pecypcsl
Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH
L  Hepvorsmssons v smarermt | bitmorera LIOK
' PHOA https://m.eds00.ru/2dd5724
anemenToB /1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 10 bubanoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
1. X 24 1
. VINIHCCIEHE peaiciut . https://m.edsoo.ru/2dd5724
Hroro no pazneny 41
Pa3nea 2. Heoprann4yeckasi Xumust
bubmnoreka IIOK
2.1 H 29 1 4
CMCTATIE https://m.edsoo.ru/2dd57£24
bubnunoreka LIOK
2.2 M 21 1 2
CTALIH https://m.edsoo.ru/2ddS724
Hroro mo pazneny 50
Paznen 3. Xumus 4 )Ku3Hb
1 MeToIbl TO3HAHUS B XUMWH. XAMHS U 9 bubnuotexa [JOK
4  MOKYMELEHEEIUCAN https://m.edsoo.ru/2dd57f24
O HESTRRHHORFOANNCEIO 9
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KoauvecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne n/m P Konrpoabnbsie IIpakruueckue (uitpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
4 PesepBHBbIe yackl 2
OBILIEE KOJIMYECTBO YACOB I10 102 3 9
I[MPOT'PAMME
4 N
OOKYMEHT NOANMUCAH
3NEKTPOHHOM NOAMUCHIO
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ITPOBEPAEMBIE HA EI'D IIO XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon

NpoBePsSIeMOro
TpeOoOBaHNS

1

1.1

1.2

IIpoBepsiemble TPeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHI/II\/'I, KOTOpasA BKIOYacCT:

OCHOBOIIOJIATAOLINE TOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIIbI,
ANIEKTPOHHast 000JI0YKa aToma, s§-, p-, d-3JIEKTPOHHBIE OpOHUTAIN
aTOMOB, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aTOMa, MOH, MOJIEKYJIa,
BAJIEHTHOCTb,  3JEKTPOOTPULIATENBHOCTb,  CTENEHb  OKHUCIICHHS,
XMUMUYECKas CBs3b (G- M T-CBA3b, KpaTHBIE CBSA3M), TMOpUIM3ALMS
aTOMHBIX OpOMTanell, KpucCTaJJIM4ecKas peléTka, MOjb, MOJIIpHas
Macca, MOJSIpHBI 00BEM, MOJIIpHAs KOHIEHTpAIHsi, PacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBbI), KPUCTAJUIOTUAPATHI, YIIEPOIHBIN
CKeNeT, (QyHKIMOHAJIbHAs TpyMIa, paJuKkai, HU30Mepbl, CTPYKTypHas
dopmyna, wu3omepusi  (CTpyKTypHas, reomeTrpuyeckas  (Luc-,
TPaHCU30MEpPHS), TOMOJOTHYECKUH psJl, TOMOJOTH, YIJIEBOJAOPOIBI,
KHCJIOPO/I- U a30TCOJIeprKaIllie COeTUHEHNs, OMOJIOTMYECKU aKTHBHBIE
BellecTBa (yrjieBobl, KHUPbI, OEIKHU), MOHOMED, TIOJTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIBl XUMHMYECKMX pPEAKIMHA (OKHCIUTEIbHO-BOCCTAHOBUTEINIBHBIE,
9K30- M JHAOTEPMHUECKHE, pEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTuMble U HEOOpPaTUMBIE), PACTBOP, IEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  AJEKTPOJIUTUYECKass  JAMCCOLMAIMsl,  CTENeHb
JVCCOLIMALINY, OKHMCIUTENb, BOCCTAHOBUTEND, JJIEKTPOJIU3, CKOPOCThH

XUMHUYECKOH pCaKknuuu, XUMH4YECKOC paBHOBCCI/Ie)

TEOPUM M 3aKOHBI (TEOpUS XUMUYECKOTO CTPOEHHUS OPraHUYeCKHX
BeectB A.M. bytnepoBa, Teopust 3IEKTPOTUTUUECKON THUCCOLUALINH,
[Tepuonnueckwuii 3akon [[.11. Menneneena, 3akOH COXpaHEHUSI MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3BIK XUMHHU, MUPOBO33PCHUYCCKUE
3HaHUs, JIC)KAIUC B OCHOBC TIOHUMAHUSA MPUIUHHOCTH U CUCTCMHOCTHU

XUMHNYCCKHUX HBHCHHﬁ, COBpPCMCHHBIC MPCACTABJICHUA O CTPOCHUH

/
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BEUIECTRA-HA ATQMHOM, MOJIEKYJIIPHOM U Ha/IMOJIEKYJISIPHOM YPOBHSIX

OOKYMEHT NoAnNUpAktTaBieHus 0 MEXaHU3Max XUMHYECKUX peaKuuid,

ONEKTPQHHOM NOANUGRmavmueckinx 1 kuHeTmuecknx  3akoHOMEpHOCTSX  HX
CepTngukar OE42607FIFEC395AZE3COFFB73BERRANMs, 0 XMMUUECKOM PABHOBECHH, TUCTIEPCHBIX CHCTEMAX

Bnageney KyHu Mana KOpbeBHa
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1.4

1.5

(hakTOJIOTHUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJIYyYECHUH U
0€30MacHOM  WCTOJB30BAHUKM  BAKHEWUIIUX  HEOPTaHWYECKHX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW EATEITbHOCTH

YEJIOBCKAa

o0Iue Hay4YHbIe IPUHIUITBI XUMHYECKOTO POU3BOJICTBA (HA TpUMeEpe
IPOM3BOJICTBA CEPHOW KHUCIOTHI, aMMHAaKa, METaHOJa, MEepepadoTKH
HeTH)

CdopMupoBaHHOCTH YMEHHUIA BBISBIISTH:

2.1

XapaKTCPHBIC IMPHU3HAKW W B3aMMOCBA3b HU3YYCHHBIX HOHHTHﬁ,
MNPUMCHATE COOTBETCTBYIOIIMC IIOHATHUSA IIPH OIMMCAHUH CTPOCHHUA U

CBOMCTB HCOPraHUYCCKUX U OPTaHUYCCKUX BCIICCTB U UX npeBpameHHﬁ

22

3.1

B3aHMMOCBSI3b XUMHUYCCKHUX 3HAHUM C MOHATHUIMH U npeacCTaBJICHUAMU
APYyrux npeamMeToB I 0osee 0CO3HAHHOIO ITOHMMAHMSI B OOBSICHEHUS

CYIIHOCTHU MAaTCPUAIBHOI'O CAUMHCTBA MHpPa
C(bOpMI/IpOBaHHOCTB YMCHHA UCITOJIB30BATh:

HAauMCHOBaHUA XHMHUYCCKHUX COG,I[I/IHGHI/Iﬁ MCKIAYHAPOAHOI'0 COrO3a
TGOpeTH‘ICCKOﬁ n HpHKHaHHOﬁ XMMHU W TpPHUBUAJIBHBIC HAa3BaHHA
BCIICCTB, OTHOCAIMIMUXCA K MH3YUCHHBIM KJIaCCaM OpPraHu4CeCKHUX U

HEOPTaHUYCCKUX CO€UHEHUI

3.2

4.1

4.2

XMMUYECKYI0 CUMBOJIMKY JUIsI COCTaBJIEHHUs! ()OPMYJT HEOPTraHHMUECKUX
BEIIECTB,  MOJEKYISIPHBIX U CTPYKTYpHBIX  (pa3BEpHYTBIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHuYeCKUX BELECTB
CdopmMupoBaHHOCTH YMEHHUS KJIaCCU(UIIUPOBATH:

HEOpraHWYeCKHe BEIIEeCTBA, CaMOCTOSITEIbHO BBIOMPaTh OCHOBAaHHS U
KPUTEpUH IS KJIacCU(DUKAIIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

OPraHruvdcCKrUE BCIIECTBA, CaMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPUTEPUU IS KJIacCU(DUKAIIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3IMYHBIM TPU3HAKaM (YMCITYy M COCTaBYy PEarupyrolux BeEIIECTB,
TerIoBOMY d(pQEeKTy peakiuh, HW3MEHEHHIO CTeTeHeH OKHUCIICHUS

OJICMCHTOB, 06paTI/IMOCTI/I pCaknum, y49aCTruro KaTaJ'II/BaTOpa)

ChopMupoBaHHOCTh YMEHHSI XapaKTEPHU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHUM) U HOHOB

XUMHUYECKHX 3JieMeHTOB 1 — 4 mepuonoB Ilepmogmyeckoil cuctembl

/
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ChopMupoBaHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 1O

nepuoaaM U rpynmnam

CdopMUpOBaHHOCTh YMEHHUS COCTaBJIATh YPAaBHCHHSI XHUMHUYECKHUX

peaxkiuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peaxuit OCPEACTBOM
COCTaBJICHUS SJIEKTPOHHOT0 0ajaHca ITUX peaKuit

YpaBHEHUS pEaKUMH pa3IUYHbIX THUIIOB; TOJHbIE U COKpaIIEHHBIE
yYpaBHEHUS pEaKIMil HOHHOrO OOMEHa, Y4YWTHIBas YCJIOBUA, MpU
KOTOPBIX 3TH PEAKIMHU YT 10 KOHIIA

peakiuil TUAPONU3a, PeaKuil KOMIUIEKCOOOpa3oBaHusi (Ha MpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

8.2

Ha KOHKPCTHBIX IpUMEpax XapaKTCp 3aBUCHUMOCTH peaKHI/IOHHOI\/JI
CIIOCOOHOCTH OpraHn4C€CKux COGI[I/IHCHI/Iﬁ OT KpPaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOI'O BJIMAHHA aTOMOB H
rpymi aToMOB B MOJICKYJIAX, a4 TaKXKC OT 0COoOEHHOCTEH peajim3annuun

Pa3INYHBIX MEXAaHU3MOB IPOTCKAHWA peaKHI/Iﬁ

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIINMHA

HKCIIEPUMEHTAMMU U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIne
CBOMCTBA BEIECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpyImnamM COeAMHEHUH (MPOCThle BEIIEeCTBA, OKCUIBI, THUIAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, POCThIE 3(PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KApOOHOBBIE KHCIIOTHI, CIIOKHbBIE d(PUPHI, KUPbI, YIIIEBOIbI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMmynaM MW ypaBHEHUSM XHUMHYECKHUX DPEAKIIUN C HCIOIH30BAHHEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpeneNEéHHOMN
MacCOBOM JT0JIeH paCTBOPEHHOTO BEIIECTBA WIIN TAHO B M30BITKE (MMEET

MIpUMECH )

10.2

MacCOBOM WJIM 00BEMHOM JT0JIH, BHIX0/1a TIPOTYKTA PEAKIIUN

/
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10.5

M0 HAaXOXKICHUIO XUMUYIECKOU (POpPMYITBI BeliecTBa

11

Biagenue cuctemMoil 3HaHUK O METOJaX Hay4HOI'O IO3HAHMS SIBICHUI
IPUPOABI, HCHOJB3YEMBIX B €CTECTBEHHBIX HayKaXx U YMEHHUE
OPUMEHATh 3TU 3HAHUSA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U AJIs O0OBSICHEHUS! XUMUYECKUX SIBIEHUH, UMEIOLINX MECTO B
IPUPOJIE, PAKTUUECKON NEATEIbHOCTH YEIOBEKa U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMHUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUSA O
COCTaBe M CBOMCTBAax BEIIECTB MJS HKCIEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peaKuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUA JJISI OOBSCHEHUS U MPOTHO3UPOBAHUS
SBIICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui MPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6HCM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUIA
OKCIIEPUMEHT (TIOJlydeHHE M W3y4YCHHE CBOMCTB HEOPraHWYECKUX M
OpPraHWYeCKHUX BEIIECTB, KAa4eCTBEHHBIE PEAKIHU YIIIEBOAOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIIOPOJICOEPKANINX OPraHNIECKUX BEIECTB,
pelleHre  HKCHEPUMEHTAJIbHBIX  33aJad O  Paclo3HaBaHHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIECTB) C COOJIIOJIEHHMEM MpaBUIl
Oe3omacHoro oOpamieHHs C  BellecTBaMM U JabOpaTOPHBIM
obopynoBanueM; (HOpMyIUPOBaTh IEIH UCCIETOBAHUS; MIPEACTABIIATH
B pa3NU4yHON (opMe pe3ynbTaTbl SKCIEPUMEHTA, aHAJIU3UPOBATh U

OLICHUBATHL UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTh YMEHHUS OCYIIECTBIIATh LI€I€HANPAaBICHHBINA TOUCK
XUMHUYECKOW HHGOpMallMM B Pa3JIMYHBIX HCTOYHMKAX (Hay4yHass H
yueOHO-HayuHas JIuTepaTypa, CpelicCTBa MaccoBOW MH(OpMAaIUU, CETh
WuTepHeTr M 1pyrue), KpUTHYECKH aHAIU3UPOBaTh XHMHUYECKYIO
uHpOpMaIHIO, NepepadaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a1aueit

CdopMUpOBaHHOCT, yMEHHUS TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHWBATh HMH(POPMAITUIO C TIO3UIUN IKOJIOTUYECKOW O0e30macHOCTH
MOCJICAICTBUI OBITOBOM W MPOW3BOJCTBEHHOHN NESTEIHHOCTH YEJIOBEKa,

CBSI3aHHOM C TepepaboTKOM BEIIECTB; CHOPMUPOBAHHOCTH YMEHHI

/
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IHHEPEYEHD 2JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMbBIX HA EI'D 11O
XUMMHH /10 u 11 KITACC/

Kon
1

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

TeopeTnueckrue OCHOBbI XUMUHU

1.1

Ctpoenue BemiecTBa. COBpeMEHHAsi MO CTPOCHUS aToMa.
PacnipeneneHue 3J1eKTPOHOB 110 SHEPreTHYeCKUM ypoBHIM. Kiaccudukanus
XUMHUYECKHX 3JIeMEeHTOB. OCOOCHHOCTH CTPOCHUS DHEPTETUUECKUX YPOBHEH
aTOMOB (-, p-, d-31eMeHTOB). OCHOBHOE U BO30YKIEHHOE COCTOSTHUS
aTOMOB. DJICKTPOHHAs KOH(PUTYpaIus aToMa. BaleHTHBIE 3JICKTPOHBI

1.2

[Tepnonuueckas cucrema xuMuueckux 3nemMenToB [[.1. Menneneena.
®uznueckui cmeica [lepuoanueckoro 3akona /.M. Menaeneea. [Ipuannbl
Y 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB U UX COCIUHEHUH 110
NeproiaM U rpymnmnaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOHBIX COEAMHEHHUI, BBICIIIMX OKCUIOB U TUAPOKCHJIOB

1.3

BanentHocTb. DnekTpooTpUunatenbHOCTh. CTENeHb OKUCIICHUS

1.4

Bupl xumudeckoil cBsa3U (KOBaJeHTHAs, HOHHAs, METAIIJIMUECKasi,
BOJIOPOJIHAs) U MEXaHU3MBbI €€ 00pa3oBaHus. MeXMOIEKyIspHbIE
B3aUMOJECTBY. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
THUIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTD CBOMCTBA BEILECTB OT THIA
KPUCTAJUIMYECKON pEeIETKN

1.5

Xumunueckas peakuus. Kiaccupukanys XMMHUECKUX peakliuii B
HEOPraHUYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHUs MacChl
BEIIECTB

1.6

CKOpOCTB pcCaKknuu, €€ 3aBUCHMOCTbD OT Pa3JINIHBIX (I)aKTOpOB

1.7

TenoBbie 3¢ (HeKTbl XUMHUYECKUX peakuuil. TepMoXxuMuiecke ypaBHEHUs

1.8

OO6parumbie peakinu. XUMHUYECKOe paBHOBecHe. DaKTOPHhI, BIUSIONINE HA
COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [Ilarense

1.9

DnekTponauTrueckas auccoruanus. CuinbHble U cnadbie dnekTponuThl. Cpena
BOJHBIX PAaCTBOPOB BEILIECTB: KUCJasi, HEUTpanbHas, mienoyHas. CTeneHb
auccoruanui. Peakiiuu HOHHOTO 0OMeHa

1.10

I'maponus cosneil. MonHoe npousBeneHue Boabl. BogopoaHbi moka3areib
(pH) pactBOpa

1.11

CnocoObl BBIPAXKCHUA KOHIICHTPpAIUU paCTBOPOB: MAaCCOBad NOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAasA KOHIICHTpAalWsI. HacrlimeHHsle u
HCHACBIIICHHBLIC paCTBOPEI, paCTBOPUMOCTE. KpI/ICTaJ'IJ'IOI‘I/I}IpaTI)I

1.12

OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIE peakiinn. [loBeeHre BEmecTB B cpeax
¢ pa3ubIM 3HaueHueM pH. MeToibl a5ekTpoHHOTO OannaHca

1.13

ONEKTPOIN3 PACTBOPOB U PaCIIaBOB COJIEN

/

O

2

ANEK POHHOVI Mo

OCHOBLI HeopraHquCKOH XUMRAYL

[%‘i%'-'ol_graHqucm[x coeauHennii. Homenkmarypa
HeopraHquCKHx BEIIECTB
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[IpoBepsieMbIil AIEMEHT COJEPHKAHUS

XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPU, KAJIUH, KaJIbIIUM,
MarHui, aJllOMUHUN, TUHK, XPOM, KEJIe€30, MeJlb) U UX coeauHeHuid. O0mue
CIOCOOBI MOJYYEHUSI METAJIJIOB

2.3

XUMHUYECKUE CBOMCTBA BYKHEUIIIMX HEMETAIUIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposa 1 KpeMHHUSI) U UX COSTUHEHUN (OKCHIOB,
KHCJIOPOJICOICPIKAIINX KHCIIOT, BOJOPOIHBIX COCAMHEHUI )

24

I'eneTnueckas CBSI3b HCOPTraHNYCCKUX BCIICCTB, MPUHAMJICIKAIIUX K
Ppa3InYHbIM KJIaCCaM

2.5

I/IIIGHTI/I(bI/IKaI_II/IH HCOPIraHNYCCKUX COGHHHGHHﬁ. KauecTBeHHEBIC pC€aKluu Ha
HCOPraHUYCCKUEC BCIICCTBA U NOHBbI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOI'O CTPOEHHUSI OPraHUYECKUX
coenuHeHuil A.M. byrnepoBa. YriaepoaHblil CKeleT OpraHnyecKoi
MoJieKyJibl. KpaTHOCTh XUMHUUECKOU CBSI3U. | |- U | |-CBA3U. sp3-, sp2-, sp-
rubpuan3any opouTanei aToMoB yriepo/ia. 3aBUCUMOCTh CBOMCTB BELIECTB
OT XMMHYECKOT0 CTpOeHHs MoJeKy. ['omomnoru. ['omonoruueckuii psia.
H3omepust u n3oMepbl

3.2

[TonsiTHe 0 pyHKIIMOHANBHOM rpymie. OpueHTaoHHbIE () (EKThI
3aMeCTUTENEH

3.3

HpeI[CTaBJ'IeHI/IC 0 KJ'IaCCI/ICI)I/IKaLII/II/I OpTraHU4YCCKUX BCIICCTB. HOMGHKJ'IaTypa
OpTraHHUYCCKUX CO€JUHEHUI (CI/ICTeMaTI/I‘leCKaﬂ) " TPUBUAJIBHBIC HA3BAHU A
Ba)KHEHIIINX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYICCKUX BCHICCTB

3.4

CBoOoTHOpaMKaIbHBIA M MOHHBIM MeXaHU3Mbl peakiuu. [lonstue o
Hykseoguie u anekrpoduie. Ilpasuno MapkosHukosa. [IpaBuio 3aiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJIKaHOB: raJIOr¢cHUpPOBAHHC,
ACTUAPUPOBAHUC, TCPMUYCCKOC PA3JIOKCHUEC, KPCKUHI', UBOMCPU3aAlH,
TOpCHUC. HOHy‘ICHI/Ie AJIKaHOB. HI/IKJ'IOB.J'IKaHLI. CHCI_II/Iq)I/IKa CBOICTB
HNUKIIOAJIKaHOB € MAaJIbIM pa3MCpOM IHKIIA. Peakuun MPpUCOCANHCHUSA

" paJuKAJIBHOTO 3aMCIICHUA

3.6

AnkeHbl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOETMHEHUS
(ranoreHnpoBaHue, TUAPUPOBAHNE, THIPOTraIOTeHUPOBAaHNE, THpaTaIus),
TOPEHUs1, OKUCIICHUS U oauMepu3auy. [IpombliieHHbIe U 1abopaTopHbIe
CHOCOOBI OJTYYEHHUS AIKEHOB

3.7

Ankanuensl. XMMUUECKHE CBOMCTBA aJIKaJUEHOB: pEaKLUU IPUCOETUHEHNUS
(ruapupoBaHue, TaJIOTEHUPOBAHUE), TOPEHUS U nouMepu3anuu. [lonydyenne
aJIKaJINCHOB

3.8

AnkvHbI. XMMHUYECKUE CBOMCTBA: PEAKIIMH MPUCOCTUHEHUS
(raoreHHpOBaHKE, THAPUPOBAHHE, TUAPATALINS, THAPOTAIOTEeHUPOBAHHE)

/

-

O
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PeaKI_[I/II/I 3aMCIICHUA. FopeHHe alICTHJICHA KaK KICTOYHHK BBICOKO-
TCMIICPATYPHOI'O IJIAMCHU JIA CBAPKU U PC3KU MCTAJIJIOB. HpI/IMeHeHI/Ie
aliCTUJICHa

3.9

Apenbl. XuMHUeCKHe CBOMCTBa OeH301a: peakluu IeKTPOPHUILHOTO
3aMelIeHMs], IPUCOeTUHEHM (THAPUPOBaHUE, raloreHupoBanue). Peakus
ropeHusi. OCOOEHHOCTH XUMUYECKUX CBOMCTB Toiyona. [lonyuenue Oenzona.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB cTupoia. [lonumepusamus crupona.
CniocoOblI oy4eHus U IpUMEHEHHE apOMaTHUECKUX YTIIEBOJOPOIOB

3.10

Cnuptsl. [IpenenbHbie 0JHOATOMHbBIE CIIUPTHL. XUMUYECKHE CBOMCTBA!
B3aMMOJIEHCTBHE C HATPUEM KaK CIIOCO0 YCTaHOBJICHUS HAIUYUs
THJIPOKCOTPYIIIbI, C TaJOr€HOBOJOPOJAaMH KaK CIOCO0 MOIyYeHuUs
pacTBOpUTEINEH, BHYTPHU- U MEXMOJIEKYJIIpHas feruapartanus. Peakius
ropenus. [lonydenue staHona: peakuus OpoKeHUs TIIIOKO3bI, THApaTaIHs
STWJIEHA. DTUICHIVIUKOJb U INIMLEPUH KaK IPEICTaBUTEIN IPEAEIIBbHbBIX
MHOTOaTOMHBIX CIIMPTOB

3.11

®enou. XuMudeckne CBOWCTBa (peHoa (peakiuy ¢ HaTpueM, THAPOKCHIOM
HaTpusi, 6pomom). [lomyuenne peHona

3.12

Anbaeruapl. XMMHYECKHE CBOMCTBA MPEACIbHBIX aJIbJICIHI0B:
TUAPUPOBAHKE; KaYECTBEHHBIC PEAKIINH Ha KapOOHUIBHYIO TPYIIITY (peakius
«cepedpsHOTOo 3epKaiay, B3aumojieicTeue ¢ ruapokcuaom meau (II).
HOJ'IyLIGHI/Ie Hpe)leHI)HI)IX AJIIbACTUIO0OB. OKHUCJICHHEC CHI/IpTOB, FI/IJIpaTaHI/IH
areTuiaeHa. AeTod

KaK MpeACTaBUTEIh KeTOHOB. OCOOCHHOCTH peaKIIMi OKUCIICHUS alleTOHA

3.13

Kap6OHOBLIe KHCIOTHl. XMMHUYECKHE CBOMCTBA MNpEaACIIbHBIX OAJHOOCHOBHBIX
Kap6OHOBLIX KuCI0T. OCOOCHHOCTH XUMHUUECKUX CBOMCTB MypaBLI/IHOI\/'I
KHUCJIOTHI. HOHy‘ICHI/Ie IMPEACIIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT:
OKHCJICHUEC AJIKAHOB, AJIKCHOB, IICPBUYHBIX CITUPTOB, AJIbACTUI0B. Bricmmie
NpeaAcCIbHBIC U HEMTPEACIIbHBIC Kap6OHOBI)Ie KHUCJIOTBI

3.14

Crnosxuble 3¢upsl U kupbl. CrIOCOOBI MOJTYYEHUS CIOKHBIX 3(PUPOB.
OO6patumocThb peakiuu 3Tepudukanuu. [[puMeHeHne cioXHbIX 3PUPOB B
NUILEBOH 1 mapproMepHO MPOMBIIIIEHHOCTH. JKUPBI KaK CI0KHbIE d(UPHI
[JIMIEPUHA U BBICHIMX KapOOHOBBIX KMCIOT. XUMHYECKUE CBOHCTBA KHUPOB:
THJIpUPOBAaHUE, OKUCIIEHHE. | HApoIu3, Uil OMBUIEHUE, KUPOB KaK CIIOCO0
IPOMBIIIJICHHOTO MOJIy4eHHsI COJIeH BBICIINX KapOOHOBBIX KUCIOT. MbLId
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT

3.15

XUMHUYECKUE CBOVWCTBA IIFOKO3bI: PEAKIIMU C YUACTUEM CIIUPTOBBIX U
aIBJACTUTHOM TPYII M MOJIOYHOKHCIIOE OpoxeHue. [[puMeHeHune ritoKo3sl,
€€ 3HaYeHUE B )KU3HEICATEILHOCTH Opranusma. Jlucaxapuasl: caxaposa,

/
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KpaxMaja ¥ LeJJTI0J03bl. XUMUYECKHUE CBOMCTBA KpaxMaia: THAPOJIN3,
KAaueCTBEHHAs peaKkuus ¢ NOAOM. XMUMHYECKUE CBOMCTBA LEJUIIOJIO3bL:
THJIPOJIN3, ToTy4deHue 3¢pupoB nemtrono3sl. [lonsTre 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEK)

3.16

AMHHBI. AMUHBI KaK OPraHUYECKHUE OCHOBAHUS: PEaKIIUU C BOJOM,
KHCIIOTaMU, PEAKIMs rOpeHUs. AHWIMH KaK MPEICTaBUTENIb apOMaTHYECKUX
aMHUHOB. XMMHYCCKHE CBOMCTBA aHUJIMHA: B3aMMOJICHICTBUE C KHCIOTaMH,
OpoMHO# BO0OM, okucieHue. [lonyyeHnrne aMMHOB aJIKUIITMPOBAHUEM aMMHaKa
Y BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJI€BOAOPOIOB

3.17

AMUHOKHCIOTHI M O€JIKM. AMMHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHUYECKHe
coeauHeHusi. OCHOBHBIE aMUHOKHCIIOTHI, 00pa3yromue Oenku. XuMHYECKIe
CBOICTBa OEJIKOB: THIPOJIN3, ACHATYPALUsl, KAUECTBCHHBIC (IIBETHHIC)
peakiuu Ha OenKu

3.18

CTpOCHI/IC U CTPYKTYypa NOJIHUMEPOB. 3aBHCHMOCTH CBOICTB IMOJIUMEPOB OT
CTPOCHUSA MOJICKYJIL. OCHOBHBIE CITOCOOBI MOJIYUYCHUS BBICOKOMOJICKYIIAPHBIX
COCJIMHEHM I pPC€aKluu MOJIMMEPU3ATUN U

MNOJIMKOHACHCAIIH. KJ'IaCCI/I(I)I/IKaI_[I/I}I BOJIOKOH

3.19

Nnentudukanys opraHnyecKux CoeTMHEeHH . Perenne skcrepuMeHTaIbHBIX
3a/1a4 Ha PaCclO3HABAHWE OPTaHUYECKUX BEILECTB

3.20

I'eneTnyeckas cBA3b MECKAY KiIaCCaMU OPTaHUYCCKUX COE€IUHEHUI

XUMHS U )KU3Hb

4.1

XuMus B oBceTHEBHOM ku3HU. [IpaBuiia 6e30macHoil paboThl ¢ eAKUMU,
TOPIOYMMH U TOKCUYHBIMU BEILIECTBAMU, CPEACTBAMH ObITOBON XUMUU

4.2

XuMUs U 310pOBbe. XUMUS B MEAULMHE. XUMUS U CEIILCKOE XO35MCTBO.
XUMUs B IPOMBILIEHHOCTH. XUMHUS U DHEPTETUKA: IPUPOIHBIN U MOITYTHBIN
He(TSAHOM ra3bl, UX COCTaB U Ucnonb3oBaHue. CoctaB HePTH U e€
nepepaboTka (MpUpOoIHbIE UCTOYHUKH YTIIEBOIOPOIOB)

43

XUMUS U KOJIOTHS. XUMHUYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH CPebl U €r0
nocnencteusi. Oxpana ruapocdepsl, MoUBbl, aTMOChepsl, (Iops! U hayHBI OT
XUMHYECKOTO0 3arps3HeHus. [Ipobiaema 0TX0/10B U MOOOYHBIX MTPOTYKTOB.
AJbTepHAaTUBHbIE UCTOUHUKHU YHEPTUU

4.4

OO1u1e mpeacTaBIeHHs O MPOMBIIUIEHHBIX CIOCO0aX MOTyYeHHUs
XMMHUYECKHX BEIECTB (Ha MpUMepe MPOU3BOACTBAa aMMHUAKa, CEPHOM
KHUCTO0ThI). YEpHast u uBeTHas MeTaynyprus. CTEeKIIO U CUIIMKaTHAs
POMBINUIEHHOCTh. [IpombInieHHas opranudeckas xumus. CeIpbe 1
OpPraHUYECKON MPOMBIIUIEHHOCTH

/

O

5

TI/IHBI pacqéTHHx 3anaq )

OOR
BINEK]

ERT TOANNC

T-BI CBI CTBa UJIN OGBéMa Ta30B I10 U3BCCTHOMY KOJINUYCCTB
rP oW c?mi% Y M

BemeCTBa Macce WM 00BEMY OJfHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIICCTB
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5.2 Pacuérsl TemmoBoro 3¢ dekra peakuuu
5.3 Pacuérbl 00BEMHBIX OTHOLLIEHUH ra30B IPU XUMHUECKUX PEAKLIUIX
54 Pacuétsl Macchl (00bEMa, KOJTMYECTBA BELIECTBA) IPOJYKTOB PEAKIMH, €CIIU
OJTHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérel MmaccoBo# mim 00BEMHOM JOU BRIX0/1A TIPOAYKTA PEAKIIHH
' OT TEOPETUYECKH BO3MOYKHOTO
Pacuétsl Macchl (00bEMa, KOJTMYECTBA BELIECTBA) MPOJYKTA PEaKLUH, €ClIn
5.6 OJTHO U3 BEILIECTB JIaHO B BUJIE PACTBOpA C ONpeeIEHHON MacCOBOM fose
pPacTBOPEHHOIO BEILECTBA
57 Pacuérsl ¢ ucnonb3oBaHUEM MOHATHI «MaccoBas J0JIs1», «MOJISIPHAS
' KOHLEHTPALUsA», «PaCTBOPUMOCTb)
Haxoxaenue MosieKymsipHON (popMyJIbl OpraHMUECKOro BEIIECTBA 10 €T0
5.8 IUIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, MM 110
IPOAYKTaM CrOpaHus

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumus, 11 xnacce/ Epemun B.B., Ky3smenko H.E., /Ipoznos A.A., Jlyaun B.B.; moxg
penakiueit Jlynuna B.B., O01iecTBo ¢ orpaHMueHHOM OTBETCTBEHHOCTHIO «/IPODAY;
AxunonepHoe o6mectBo «M3natenbetBo «IIpocBemnienue

» Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., /Ipoznos A.A., Jlyaun B.B.; moxg
penakiueit Jlynuna B.B., O01iecTBo ¢ orpaHiHueHHON OTBETCTBEHHOCTHIO «/I[PODAY;
AxumonepHoe obmectBo «M3narenbctBo «lIpocBenienne»

* Ky3nenosa H.E., JIéskun A.H. 3agaunuk no xumun. 10 knacc.-M.:Benrana-I'pad, 2019.

* Ky3nenosa H.E., JIéskun A.H. 3agaunuk no xumun. 11 knacc.-M.:Benrana-I"pad, 2019.

METOANUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

Bonosuk B.b., Kpyrenxkas E.J[. O0Omas u Heopranuueckast xuMusi: Bonpocsl, yrpaxxHeHus,

A9, TCCTEL. TIC U CTApIIEKIT nkoB. —CI16: CMUO Ilpecc, 2023.
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Bonosuk B.b., Kpyreukas E.Jl. Opranundeckas xumus: Bonpocsl, ynpakHeHnusl, 3a1auu,
tecThl. [locobue mis crapmeknaccankoB. —CI16: CMUO Ilpecc, 2023

Epémun B.B. Xumust: 10—11-e knaccsl: 3agaunuk / B. B. Epemun, A. A. [Ipo3nos, JI. B.
PomaroB. — 2-e uzn., crep. — Mocksa: [Ipocsemenue, 2025 — 350, [2] c.: wi. — (MI'Y
— IIKOJIE).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

bubnuoteka [{OK - https://lib.myschool.edu.ru
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