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IMNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma 1Mo XMMHUH Ha ypOBHE CpeIHEro o0IIero oopa3oBaHus pa3paboTaHa
Ha ocHoBe DexepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Oenepannn», TpeOOBaHMM K pe3ylbTaTtaM OCBOeHUs deaepalbHOH  00pa3oBaTebHON
nporpamMmbl cpearero obmero obpazoBanus(POIl COO), mpencraBieHHbIXx B DepepanbHOM
rocyaapcTBeHHOM oOpazoBarenbHoM cTagapte COO, ¢ yuérom Konuenuuu mnpenomgaBaHus
yueOHOro mnpenmera «XUMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit denepanyu,
peaTM3yIOIUX OCHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMBI, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTeruu
pa3zButus BocnuTaHusi B Poccuiickoit ®enepannn Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyONEHHOTO H3Y4EHHUS 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3oBanus ydamuxcs 10-11 kmaccoB. W3ydyenume mnpeamera,
peanu3zyemMoe B YyCIOBUAX JuddepeHIMpoBaHHOr0, TpOo(HIbHOTO OOyYeHHs, MPU3BAHO
o0ecnieunTh 0O0IIE00pa30BaATENbHYI0O U OOIIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHUKOB ILIKOJBI,
HEOOXOUMYIO Ul aJanTallid UX K OBICTPO MEHSIOUIMMCS YCIOBHUSM JKU3HH B COLIMyME, a
TaKkKe ISl MPOAOIDKEHHS OOYYEeHHs B OpraHU3alMsx Mpo(ecCHOHATBFHOrO 0o0pa3oBaHHUs, B
KOTOPBIX XUMHUS SBJISIETCS OJJHOW M3 MPUOPUTETHBIX JUCLUILINH.

B mnporpamme mo XuMHUM HazHaueHUE MpeaMera «XUMHUS» TONydaeT MOAPOOHYIO
HMHTEPIIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu noioxeHusmu P@rOC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJiei, Coep KaHusl, pe3y/IbTaTOB 00y4eHUs U TpeOOBaHUM K YPOBHIO
MOJITOTOBKHA BBIITYCKHUKOB. CBUIETEIILCTBOM TOMY SIBJISIFOTCS CJICIYIOIIME BBIMIOIHSEMBIC
IPOrpaMMOii 0 XUMUHU QYHKITUH:

® THPOPMALIMOHHO-METOJIMUECKAs, pealu3aus KOTOpOH oOecrmeynBaeT TOJTydYCHUE

MIPEJICTABICHUS O LEJSAX, COAEp)KaHUU, OOIIel cTpaTernu oOy4deHHsl, BOCIIUTAHUS U
pa3BUTHA 00YYaIOIIUXCs CPEACTBAMU NPEAMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHU3alMOHHO-TUIAHUPYIOLIAsi, KOTopasi MpeAyCMaTpUBaeT ONpeiesieHHe: MPUHIUIIOB

CTPYKTYpUPOBaHUS W  TIOCIICAOBATEIILHOCTH HW3YYeHHUS Y4eOHOTO MaTepuana,
KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX €0 XapaKTEPUCTHK; MOAXOJI0B K (OPMHPOBAHUIO
COJIEP’KAaTEIbHON OCHOBBI KOHTPOJSI M OLEHKH OOpa3oBaTENbHBIX JTOCTHKEHUI
o0ydJaroImuxcs B paMKax UTOTOBOM arTecTanuu B (pOpMe €IMHOTO TOCYIapCTBEHHOTO
dK3aMeHa M0 XUMHH.

[TporpamMma a1 yriayOn€HHOTO U3yUEHUS XUMHHU:

® yCTAaHABIIMBACT MHBAPUAHTHOE MPEIMETHOE COJepkKaHUe, 00s3aTeNbHOe Il U3yUCHUS B

pamKax OTJIENBHBIX npoduiei, IIPEIyCMAaTPUBAET  paCIpeleIcCHHUE U
CTPYKTYpUPOBAaHHE €ro IO KJaccaM, OCHOBHBIM COZEp)KATEIbHBIM JIMHUSAM/pa3ienam
Kypca,

e 1aT MPUMEPHOE paclpesesieHue Y4eOHOTO BPEeMEHH, PEKOMEHAYeMOro sl M3ydeHUs
OTJICTTLHBIX TEM;

e [IpeiyIaraeT MPUMEPHYIO MOCIEI0BATEILHOCTh U3YUYeHHs yueOHOro MaTepuaia ¢ y4EToM
JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 1a€T METOAMYECKYI0 MHTEpIpeTalMio LelNed M 3a4ad U3y4YeHUs IpeAMeTa Ha
yrayOa€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro
o0miero oOpa3oBaHusl, COAEPKATEIbHON XapaKTePUCTUKH TUIAHUPYEMBIX PE3yIbTaToOB
OCBOCHHSI OCHOBHOH 00pa30BaTeNbHOW MPOTPaMMBI CPEIHEro o0mero o0pa3oBaHUs



(IMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAKKE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JEHCTBUI OO0YYalomerocst IO OCBOCHHUIO COJEpIKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSIM B MporpaMMe IO XHMHU HPEeTyCMOTpEHa
MIPEEMCTBEHHOCTh C OOYy4YeHHMEeM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero ooOpas3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMOl MO0 XWMHH 00s3aTenbHONW  (MHBapUAHTHOMN)
COCTABJISIONIEH COAEpKaHMs y9eOHOTO mpeaMeTa « XUMUS) OCTa€TCsl BO3MOXKHOCTh BBIOOpA €ro
BapHAaTUBHON COCTABJIAIONIEH, KOTOpask TOJKHA OMPEAENATHCA B COOTBETCTBUH C HAIlPaBIICHUEM
KOHKPETHOTO PO OOyICHHS.

B cootBerctBuM ¢ KoHuenTyanbHbIMH mnonoxeHusmMu PI'OC COO o Ha3zHaueHHUH
npeaMeToB 0a30BOT0 U yriyOJEHHOTO YPOBHEW B cucTeMe AP PEepeHInPOBAaHHOTO 00yUeHus Ha
YpOBHE CpeHero o01miero o0pa3oBaHusi XUMUS Ha YpOBHE YriyOJIEHHOTO M3Y4YEHHs HaIpaBlICH
Ha pealu3alHio TPEEeMCTBEHHOCTH C MOCIEAYIOUIUM 3TaloM IMOJIyYeHUS XHMHYECKOTO
oOpa3oBaHMsI B paMKaX M3y4YEHHs CIEIUAIBHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKHX
JUCLUIUIMH B By3aX U OpraHU3alusax CpeaHero npodeccuoHanbHoro oopaszosanus. B 31oil csa3u
U3ydYeHHe TMpeaMeTa «XUMHUS» OpPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacHIMpeHHe U
yIIyOJieHHEe TEOPeTHYECKOW U IMPaKTHUYECKOW IOATOTOBKM OOYyYaroImuXxcs, BbIOpaBIIUX
ornpenenéHHbId Tpodmwib 00yueHHs, B TOM YUCIIe ¢ NEPCHEKTHUBON MOCIENYIOMIEro NoayYeHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansnoro oopasosanus. Hapsmy ¢ atum,
B cBete TpeOboBanuit ®I'OC COO x mmaHUpyeMbIM pe3yibTaTaM OCBOCHHs (eaepalbHON
o0pa3oBaTeNbHON MPOrpaMMbl CpeIHEro oduiero oOpa3oBaHUs M3y4YeHHE MpeaMera «XUMHs»
OpPUEHTHPOBAHO TAK)KE HA PELLIECHHUE 33/1a4 BOCIIMTAHUS U COLIMATILHOTO Pa3BUTHS 00ydaroIuxcs,
Ha (opMHpOBaHUE Y HUX OOLIEHHTEIICKTYAIbHBIX YMEHHUH, YMEHUH paliioHATN3aul YIeOHOTO
TpyZla W O0O0OOMEHHBIX CIOCOOOB  JCATEIBHOCTH, HMMEIOMUX  MEXKIUCIUILTHHAPHBIN,
HA/AMPEAMETHBIN XapakTep.

CocraBisitoliuMu  1ipeAMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOIO M3Y4YEHMS SIBISIOTCS
yrnyonénuele Kypebl — «Opranudeckas xuMus» u «OOImas U HeopraHudeckas xumusy». [Ipu
OTpe/ieNIieHUH TMOJXO0J0B K OTOOPY M CTPYKTYPHOH OpraHu3ally COJAEp)KaHUS 3TUX KYpPCOB B
mporpaMMme Mo XUMHUHU 32 OCHOBY HpuHATH nojoxeHuss GI'OC COO o paznuuusx 6a30Boro u
yIIIyONnEHHOTO YPOBHEH M3YUEHUs MpeIMeTa.

OcHoBy coaepxanusi KypcoB «Opranuyeckas Xxumus» U «OOmas ¥ HeopraHuyeckas
XUMUSD» COCTABJIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO H3yuY€HHUs MpeAMeTa. DTa CHUCTeMa 3HAHUU MOJIydaeT OMpelneiEHHOE TEOPEeTUUYEeCKOoe
JIOTIOJTHEHNWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOWUTH  CYHIECTBEHHO  OOJBIIMH  00BEM
dakTomornyeckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3ydeHHUs TpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAYUTEIBHOTO YBEIHYECHHUS OO0bEMa 3HAHMNM O XUMHUYECKUX DIEMEHTaX |
CBOICTBaX UX COENMHEHUN Ha OCHOBE PACHIMPEHUS M YIIyOJeHUs MPEACTaBICHUN O CTPOSHUU
BELIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMS pPEaKLUi, pacCMAaTPUBAEMBIX C
TOUYKH 3pEHUS] XUMUUECKON KUHETHKH U TEPMOJMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[leprognueckoit  cuCTeMbl XUMHYECKHX  DJIEMEHTOB  0a3upyercsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKHUX MPEICTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b 00OBICHSAETCS C
TOYKU 3PEHMsI SHEPreTMYECKUX HM3MEHEHMH mpu e€ o0pa3oBaHMM M Pa3pyLICHUH, a TaKXKe C
TOYKM 3pEHHS MexaHu3MoB €€ oOpa3oBaHus. lM3yueHue TUIOB peakIUil JOMOJHAETCS
dbopMupoBaHUEM IMPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIECCaX U AIEKTPOJIU3E PacIliIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMYeckodl XMMHMM IPU PACCMOTPEHHUU PEAKLMOHHOMN



CIIOCOOHOCTH COEIMHEHUN yzemnseTcss oco00e BHUMaHUE BOIIpocaM 00 AJIEeKTPOHHBIX d(p(deKTax,
0 B3aUMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.
Oco0oe 3HaueHHe UMeeT TO, YTO Ha COJEpP)KAHUE KYpCOB XUMHH YIIyOJIEHHOTO YpOBHS
U3YYEHHUs JJI1 KJIaccoB ompeaenéHHoro npoduis (riaaBHbIM o0pa3oM Ha HX CTPYKTypy U
XapakTep NOMOJHEHUH K 00Iel cucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBalOT BIUSHUE CMEKHBIC
npeaMmeTsl. Tak, Hampumep, B COAEp)KaHUHM TpeAMeTa s KIacCOB XUMHKO-(PU3MUYECKOTro
npoduist 60IBINIOE 3HAYCHUE OYIYyT UMETh JIEMEHTHI y4eOHOTO MaTepuaja Mo oOmeld XUMHUH.
[Ipu u3yueHuW mnpeaMeTa B JaHHOM Cly4yae akUEHT OyJeT cleilaH Ha OOIIHOCTh METOJOB
MO3HaHMs, OOIIHOCTh 3aKOHOB M TEOPUI B XUMHUH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsI TEOpHUs
(MoyiekynsipHass Teopus B (U3UKE), 3aKOHBI COXPAHEHHUS MAacChl W OSHEPruH, 3aKOHBI
TEPMOJUHAMMKH, 3JIEKTPOJIN3a, IPEICTABIECHUS O CTPOCHUH BEILIECTB U JIPYTOE.
B 10 e Bpems B cofiep:KaHUU MpeIMeTa JUIsl KJIaCCOB XUMHUKO-OHOJIOTMYECKOTro MpoQuiis
OobIIMKA yAETbHBIA Bec OyleT MMEeTh OpraHuyeckas Xumus. B aToM ciywae mpenocraBisieTcs
BO3MOXHOCTb /17151 6051€e 00CTOSATEIBHOTO PACCMOTPEHHSI XUMUUECKOM OpraHu3auy KIEeTKH KakK
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOAAT, K IpPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTHI, KaK JIMMUJbI, OEJKH, YIJeBOJAbI, HYKJIEUHOBBIE KUCIOTHI U npyrue. Ilpu stom
3HAHHUSA O COCTABE M CBOMCTBAX IPENCTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CJIy’KaT OCHOBOM JUIsl U3yUEHHsI CYLTHOCTH MPOLECCOB (POTOCUHTE3A, BIXAHUS, TUIIEBAPEHHUS.
B muane ¢opMupoBaHUs OCHOB HaydHOTO MHPOBO33PEHHS, OCBOCHHS OOIICHAYYHBIX
METO/IOB TIO3HAHUS U OMbITA MPAKTUYECKOTO NPUMEHEHUSI HAYYHBIX 3HAHUW U3yYEHHE NpeaMeTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBS3AX C Y4eOHBIMU
npeaMeTaMu, BXOSIIMMH B COCTaB MPEIMETHBIX o0sacTel « EcTecTBeHHO-HAYYHBIE IPEIMETHD,
«Matemaruka 1 nHpopMaTUKa» U «PyCCKul SI3bIK U TUTEpATypay.
[Tpu uzyyeHun yuyeOHOro mnpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero obOpa3oBanus (Ha 0a30BOM YpOBHE), 3agaueit
NEPBOCTENICHHON 3HAYMMOCTH SBISETCS (POpMUpOBAHHE OCHOB HAyKM XHMHUHM Kak 001acTu
COBPEMEHHOI0 E€CTECTBO3HAHMS, NPAKTUUECKON JEATEIIbHOCTH YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYyJbTyphl. Pelienue 3Toil 3agaun Ha yriayOIE€HHOM ypOBHE M3Y4YEHHS
MpeAMEeTa MPEAIOoJIaraeT pean3aluio TaKUX Leel, Kak:
¢ hopMHpOBaHHE MPEACTABICHUI: O MaTepUAIbHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHUU NPUPOIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HayK U
e€ BeAylleil ponu B 00eCIEYeHNH YCTOMYMBOTO PA3BUTHUS YEJIOBEUYECTBA: B PEILICHUU
mpo0JIeM HSKOJOTHYECKON, IHEPreTUYECKOW W THUIIEBONH OE30MacHOCTH, B PA3BUTHH
MEIULMHBI, CO3JaHUU HOBBIX MAaTEpHUAJIOB, HOBBIX MCTOYHUKOB DJHEPIUH, B
o0ecrnieueHnun palMOHAIBHOTO MPUPOJIONOIB30BAHMS, B dbopMupoBaHun
MHUPOBO33PEHUS U 00IIEi KyIbTyphl YEJIOBEKA, a TAKXKE IKOJIOTUIECKH 000CHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0pPOBbIO U IPUPOJIHOI cpejie;

® OCBOCHME CHCTEMbl 3HAHUM, JIEXKAIIUX B OCHOBE XHWMHYECKOW COCTaBJISAIOUIEH
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa: (QyHIaMEHTaJbHBIX TIOHSATHH, 3aKOHOB U
TEOPUl XMMHH, COBPEMEHHBIX MPEACTABICHUI O CTPOCHHMM BEIIECTBA HA Pa3HbBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, Ha/JMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKUX
peakuuii, 0 XMMHUYECKOM PaBHOBECHM, PACTBOPAX U JUCIEPCHBIX cUCTEMax, 00 00LuX
Hay4HbIX NPUHIUIAX XUMUYECKOTIO TPOU3BOJCTBA;

e popmupoBanue y O0Oy4aroOmUXCSi OCO3HAHHOTO TIOHMMaHUs BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HAHWA g OOBSCHEHHS KIIOUEBBIX HACH W mpodiem



COBPEMEHHOW XUMHUH, IS OOBSICHEHHS] M TMPOTHO3UPOBAHUS SBICHUM, HMEIOIINX
€CTeCTBCHHO-HAyUYHYI0 MPUPOAY; TPAMOTHOTO pELICHUS NpoOIeM, CBSI3aHHBIX C
XUMHUEH, IPOTHO3MPOBAHUSA, AaHAIMW3a W OLUEHKH C IO3ULUKA 3KOJOTMYECKOU
0€30MacCHOCTH MOCIEICTBUN OBITOBOI M MPOU3BOJCTBEHHOW JEATEIHHOCTH YEJIOBEKA,
CBSA3aHHOM C XHUMHUYECKUM TPOU3BOJICTBOM, HCIIOJIB30BAaHUEM M MepepaboTKoi
BELIECTB;

e yriy0OJieHHe TMPEACTaBICHUM O HAyYHBIX METOJAaX T[IO3HaHUs, HEOOXOJUMBIX s
nproOpeTeHus] YMEHHIM OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSCHEHUS XUMUYECKHX
SBJICHUM, MMEIOIIMX MECTO B TNPUPOJE, B MPAKTUUYECKOM JESITEIbHOCTH U
MTOBCETHEBHOM JKU3HH.

B nmnane peanu3zanuu TNEpBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAIOIIMX (PYHKIIHIMA
LEJIOCTHOW CHCTEMBI CPEIHEro oOIIero o0pa3oBaHMs MpPU U3YyYEHHH HpeaMera «XuMUs» Ha
yrIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh TPHUOOPETAIOT TAKKE 1IETN U 3a]1a4H, KaK:

® BOCIIUTaHHE YOEXKIEHHOCTH B MTO3HABAEMOCTH SIBJICHUN MPHUPOJIbI, YBAKEHHS K MIPOLIECCY
TBOpUECTBA B 0O0JAacCTU TEOPETUYECKUX U MPHUKIAJHBIX MCCIEAOBaHUN B XHMHH,
dbopMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH;

®pa3BUTUE MOTHBALIMUA K OOYYCHHIO M TO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCIIUTaHMIO HA OCHOBE YCBOCHHUS OOIIEYETIOBEYECKIX [IEHHOCTEH;

® Pa3BUTHUE MTO3HABATEJBHBIX MHTEPECOB, MHTENIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyuatomuxcs,  (GOpMUpPOBaHME Yy  HUX  CO3HATENBHOTO  OTHONICHUS K
caM0OOpa30BaHUIO ¥ HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEIIHON
npoecCHOHaNbHON U OOIIECTBEHHOM MEATEIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3JI0OPOBBIO U IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

¢ hopMHpoBaHHE YMEHMH UM HABBIKOB Pa3yMHOrO MpPHPOAONOJIb30BAaHUS, pa3BUTHE
HKOJIOTUYECKOM  KyJNbTYphl,  NPUOOpPETEHHE  OMbITa  OOLIECTBEHHO-TIOJE3HOU
DKOJIOTHYECKOU JESTEIHHOCTH.

OO0miee 4yuCIO YacoB, NMPETYCMOTPEHHBIX S HM3Y4YEHHs] XUMHHM Ha YriayOJI€eHHOM YpOBHE
cpemHero oOmiero oopaszoBaHusi, coctaBiseT 204 dacos: B 10 kmacce — 102 4gaca (3 4daca B
Henento), B 11 kimacce — 102 gaca (3 yaca B Hefiento).
COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPITAHUYECKASA XUMUS

TeopeTnyeckne 0CHOBbI OPraHUYeCKOIl XUMHUH.

[IpenmMer W 3HaueHHE OpPraHUYECKOM XMMHH, NPEICTaBICHHE O MHOroodpazuu
OpPTaHMYECKUX COCAMHEHUN.

DNEKTPOHHOE CTPOEHUE aroMmMa YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUA.
BanenTHble BO3MOKHOCTH aToma yriaepoaa. XUMHUYECKas CBS3b B OPraHUYECKUX COECTUHEHMSIX.
Tunbl THOpUAM3AIMYA aTOMHBIX OpOWTanel yriepona. MexaHH3Mbl 00pa30BaHUs KOBAJCHTHOM
cBs3M (OOMEHHBIN U TOHOPHO-aKLENTOPHBIN). THUIbl epekpbIBaHUS aTOMHBIX OpOHUTalel, G- U
n-cBs3u. OnuHapHasi, ABOMHas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBsi3eil B MoJeKylax
opranudeckux BeuiecTs. [loHsTHe 0 cBOOOIHOM pajuKanie, Hykjaeoduie U 3J1eKTpoduIe.

Teopust cTpoeHus opraHuueckux coeauHeHuidi A.M. bBytiepoBa u coBpeMeHHbIE
MPEJICTaBICHUS O CTPYKTYpE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOCHHUSI OPraHUYECKUX COSAMHEHUN.
MornekynsipHble U CTpYKTypHbIe (opmyinbl. CTpyKTypHble (GOPMYJbl pa3IMYHbIX BHUJIOB:
pa3BEépHyTas, COKpalll€HHas, ckeneTHas. M3omepus. Buasl wu30oMepuu: CTpyKTypHas,



MPOCTPAHCTBEHHAs. JEKTPOHHbIE OS(PQPEKTHl B MOJEKYJIaX OpPraHUYeCKUX COEIUHEHUN
(MHIyKTUBHBIA U ME30MEPHBIN 3D PeKThI).

[IpeacraBnenue o knaccudukanuyu opranndeckux BemiecTs. [loHaTre o GyHKIIMOHATBLHOM
rpynne. I'omonorus. ['omonoruueckue psanel. CuctemaTyeckas HOMEHKIIATypa OpraHHYeCKHX
coenunenuii (IUPAC) u TpuBHangbHble HA3BaHUS OTEIBHBIX MPEACTABUTENCH.

OcobenHoct W KiIaccu(ukanuss — OopraHMdyeckux  peakuuid.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKON XUMUHU.

DKCHepUMEHTAIbHbIE METO/bl U3YUYEHHs BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3iaMu OpraHu4ecKuX BEIIECTB W MaTepUallaMHd Ha UX OCHOBE, OMBITHI MO MPEBPALICHHUIO
OpraHMYeCKHUX BEIeCTB IpU HarpeBaHuu (IJIaBieHUe, OOYIJIMBaHME W  TOpPEHUE),
KOHCTPYHPOBAHUE MOJIeJIel MOJIEKYJI OPraHUUECKHUX BEIIECTB.

Yriaesogopoabl.

Ankanbl. ['oMoIoru4eckuii psi ankaHoB, oOmias ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKAHOB, SP>-THOPHMAM3AINS ATOMHBIX
opOuTaneil yriepoaa, 6-cBsizb. Ou3nuecKue CBONCTBA aIKaHOB.

XHUMHYECKUE CBOMCTBA aJKAHOB: PEAKIMM 3aMELICHUs, U30MEPU3ALNH, TETUAPUPOBAHUS,
LIUKIU3aluy, [HpOJU3a, KpekuHra, ropeHus. [lpeacraBienue o MexaHM3Me peakUui
paZivKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupojie. CriocoObl OTyuyeHUs! U IPUMEHEHHUE aJIKaHOB.

[uxnoankanbl. O0mast ¢popMyna, HOMEHKIaTypa U u3zoMepus. OCOOCHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB ManbIX (LMKJIONPOINAH, LMKIOOyTaH) M OOBIYHBIX (IIMKJIOTEHTAaH,
[IUKJIOTEKCaH ) HUKIOATKaHOB. CIIOCOOBI OTYYECHHUS ¥ IPUMEHEHHUE [TUKIIOAIKAHOB.

Anxensl. ['oMoJ0OTHYECKH psIIl alTKeHOB, 00mas GpopMyiia, HOMEHKIATYpa. DIEKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN aJKEHOB, SP’-TMOpUIM3AaLMs aTOMHBIX OpOMTaleit
yriepoja, 6- U n-cBsi3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) uzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKUMHM IIPUCOCIAMHEHHMs, 3aMEIICHHUS B O-
MIOJIOKEHUE IIpU JBOWHOW CBSA3M, NOJMMepHU3anuu MU okucieHus. [IpaBuwiio MapKOBHHMKOBA.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBA3b. CIOCOOBI MOTYYeHHs U TPUMEHEHNE aIKEHOB.

Ankamuensl.  Kiaccudukauus — ankaaueHoB  (CONpsDKEHHBIC,  M30JUPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
CONPsDKEHHBIX JHEHOB, 1,2- m 1,4-npucoenunenue. [lonmmMepusanus CONpsIKEHHBIX THEHOB.
CrniocoOblI MosTy4eHus ¥ IPUMEHEHUE aJIKaIueHOB.

Anxunbl. ['oMonorudeckuii psaja aakuHOB, oOmias GopMyia, HOMEHKIATypa U U30MEPHUS.
DNEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKMHOB, SP-TMOpHAM3ALMs aTOMHBIX
opOutaneii yrimepona. PU3MYECKHE CBOWCTBA aJKMHOB. XWUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOEIMHEHUS], TUMEPU3ALNN U TPUMEPHU3ALUU, OKUCIeHUs1. KUCIOTHBIE CBOMCTBA AJIKHWHOB,
UMEIOUINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE peakiuu Ha TPOiHYIO CBs3b. CriocoObl
IIOJIyYEHUS U IPUMEHEHHUE AJIKUHOB.

Apomatnyeckue yrieBoopoasl (apeHsl). ['omonornyeckuit psi apeHos, obmas popmya,
HOMEHKJIaTypa U M30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH3071a.
®dusnueckrue CBOMCTBA apeHOB. XHMMHYECKHE CBOMCTBA OEH30JIa W €ro TOMOJIOTOB: PEAKIIUU
3aMeIleHus] B OCH30JbHOM KOJIBLIE U YIJIEBOJOPOJHOM paHKale, PEaKLUU MPHUCOCAUHEHHUS,
OKHCJIEHHE TOMOJIOToB OeHsona. IIpencraBienne o0 OpueHTUPYIOLIEM JEHCTBUU 3aMeCTUTENEH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJKUIbHBIX PaUKaioB, KapOOKCHUIBHOW, THIPOKCHUIBHOM,
aMHHO- M HHUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOEHHOCTH XHMHUYECKUX CBOMCTB CTHpOJIA.



[Tonmumepuzanuss  ctupona. CrHocoObl  TMONyYeHUS U NPUMEHEHHE  apOMaTHYECKHX
YIJIEBOJIOPO/IOB.

[Tpuponnsbiii ra3. Ilomyraeie HedTaubie ra3pl. Hedth u e€ mpoucxoxnenue. KameHnHsiit
yrojib U NPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HedTH: NeperoHka, KPEeKUHT
(TepMHUYECKHiA, KaTaTUTUYeCKHii), pudopMuHr, nupoius. [Ipoaykrel nepepabotku HedTH, UX
MPUMEHEHNE B IPOMBIIUICHHOCTH U B OBITY.

['eHeTnyeckas cBSI3b MEXAY PAa3IMYHBIMU KJIAaCCaAaMH YIJIEBOJAOPO/IOB.

DJIEKTPOHHOE CTPOEHHE TaJIOTeHIIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIy, aMuHorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOMU3BOJHBIE BOJHOTO M  CHOMPTOBOIO  pacTBopa wiEnoud. B3aumoneiicTeue
JUTaJOTeHAIIKAHOB C MarHueM M LMHKOM. lloHATHE O MeTaljIoOpraHM4ecKUX COETUHEHMSX.
Hcnonp30BaHne TaloOreHNPOU3BOAHBIX YIJIEBOAOPOJOB B OBITY, TE€XHMKE M TpPU CHHTE3E
OpraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOAbl M3Y4YEHHMS BEUIECTB M MX IPEBPALLEHUI: H3y4YEHHE
¢u3nyecKux  CBOMCTB  YIVIEBOAOPOJAOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIMUI
YTJIEBOJIOPOJOB Pa3IUYHBIX KJIaccoB (oOeclBeunBaHUE OPOMHOM WIJIM HMOJHOW BOJBI, pacTBOpA
NepMaHraHata Kajus, B3aWMOJCICTBHE aleTWJIeHa ¢ AaMMHAYHBIM pPAacTBOPOM OKCHIA
cepebpa(l)), kauecTBeHHOE OOHapyXXEHHE yIriiepoJa U BOJOPOJA B OPraHMUECKUX BEIIECTBAX,
[IOJIyYE€HUE ATHIIEHA W H3Y4YEHHE €ro CBOMICTB, O3HAaKOMJeHHE C KoyuekuusMu «Hedte» u
«Yromp», ¢ oOpa3uamMu IUIaCTMAacC, KaydyKOB U PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ
YIJIEBOIOPOAOB U TaJIOTEHIPOU3BOAHBIX YIIIEBOJLOPOIOB.

Kucsiopoacoaep:xamue oprannyeckue coeiHeHNs.

[IpenenbHble onHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKyJl (Ha MpUMEpe MeTaHoja U
staHosa). ['oMonoruyeckuii psia, odmas Gopmyiia, n3oMepus, HOMCHKJIATypa U KilacCu(HUKaIus.
®u3nyecKkue CBOMCTBA NPEIENIBHBIX OJHOATOMHBIX CHMPTOB. BomoponaHele CBs3M MexAy
MOJIEKYJIaMH ~ CIUPTOB. XHMHUYECKHE CBOMICTBAa: peaklUuUu 3aMEUIeHMs], JeTruapaTaluu,
OKHCJIEHUS, B3aUMOJIEICTBUE C OPraHNYECKUMHU U HEOPTaHUYECKUMU KHcaoTaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE crUpThl. JleificTBHe 3TaHONAa M METaHOJa Ha OpPraHU3M 4YeJIOBEKa.
CniocoOblI MoJTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpoctbie 3¢upbl, HOMEHKIaTypa U n3oMepus. OCOOEHHOCTH (QU3NYECKUX U XUMUYECKUX
CBOMCTB.

MHoroaromMHble CIUPTHl — 3TUJICHIVIMKOIb WM TIUIEpUH. Du3nueckue U XUMHUYECKHE
CBOICTBa: pEaklMu 3aMEIICHUs, B3aWMOJCHCTBUE C OPraHWYECKUMH U HEOPraHMYECKUMU
KHUCJIOTaMU, KaueCTBEHHAsl Peaklusi HAa MHOroaTOMHble cnupThl. IIpencraBienne o MexaHusme
peakmii HykieopmIbHOTO 3aMenieHus. JlelicTBre Ha oprannu3M denoBeka. CrocoObl MOTydeHus
U TIPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJEKYJIbl, B3AUMHOE BIUSHUE THIPOKCOTPYINBI U OEH30JIBHOTO Spa.
Ousnueckue cpoiictBa (penoma. OCOOCHHOCTH XMMHUYECKHX CBOHMCTB (eHona. KayecTBeHHBIC
peakiuun Ha ¢eHon. TokcuuHocTh (enona. CrocoObl TONy4YeHUS W TpUMeHeHue (eHona.
®enondopManbaeriuiHas cMoa.

KapOoHunbHble COENMHEHUS — albJerujbl M KETOHbl. JJEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TIpynmbl. ['oMonoruyeckue psjpl albJeTHAOB M KETOHOB, oOmias ¢opmyina,
M30MEpPUST U HOMEHKJarypa. PHU3WYECKUE CBOMCTBA ajbJETUI0B M KETOHOB. XUMHUYECKHE
CBOICTBa albJIETUIOB U KETOHOB: peakuuu mpucoeauHeHus. OKUCIEeHHEe ajbAeTHI0B,
Ka4eCTBEHHbIE peakiuu Ha anbiaeruipl. CrocoObl MOJIydeHUs W NPUMEHEHHUE ajbJIerHJoB U
KETOHOB.



OnHOOCHOBHBIE TpefeNibHble KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOECHHSI MOJEKYI
KapOOHOBBIX KHUCIOT. M3omepuss m HoMeHkiarypa. (DHU3MYECKHE CBOMCTBA OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSA3M MEXAY MOJEKYyJIaMH KapOOHOBBIX
KHUCJIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakuus ATepuUKalNM, PeaKluu C
y4acTUEM YTIIEBOJOPOIHOrO paaukaia. OcoOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHATHE
0 TIPOU3BOJHBIX KapOOHOBBIX KUCIOT — CIOKHBIX ddupax. MHOrooOpasue KapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOMCTB HEIpENEIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, IUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuciOT. [IpeacraBurenu BeICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MaJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08as KHUCIOThL. CrocoObl
MOJY4YEeHHUs ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnosxuble 2¢upsl. ['oMmonornueckuit psg, oOuast Gopmyna, ©30Mepusi 1 HOMEHKJIATYpa.
®u3nuecKre 1 XUMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IIETOYHOM Cpelie.

Kupwi. Ctpoenue, Gpuznueckrue U XMMUYECKUE CBOMCTBA XUPOB: THIPOJU3 B KHUCIOH U
1men049Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKALINX OCTATKH HEMPEACIbHBIX )KUPHBIX
KUCIOT. JKUpbI B IPUPO/IE.

MBUT4 KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBUE.

OO6mas xapakrepuctuka yrieBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, 1OU- U
nojucaxapuabl). MoHoOcaxapHbpl: IUIIOK03a, (PYKTO3a, TajakTo3a, pudo3a, ae30Kcupubo3a.
®u3nuecKue CBOWCTBA M HaxoxJaeHWe B mnpupoxae. dDorocuHte3. XUMHUYECKHE CBOMCTBA
[JIFOKO3Bl: pPEAaKIUMU C Y4YaCTHEM CHHUPTOBBIX M aJbJCTMIHOM TIpPYMI, CHOUPTOBOE H
MOJIOYHOKHCIIOe OpoxkeHue. IIpuMeHeHHMe TIIIIOKO3bI, €€ 3HAaYeHHe B JKU3HEAEATEIbHOCTU
opranmsma. Jlucaxapuipl: caxapo3a, MajapTO3a M JaKTo3a. BoccTaHaBiuBammye U
HEBOCCTaHaBIUBarolMe aucaxapuiel. ['maponus nucaxapuaos. Haxoxxnenwe B mpupone u
npumeHenue. [lonucaxapuapl: Kpaxmai, INIMKOTE€H M 1esuTrosio3a. CTpOoeHHE MaKpOMOJIEKYJ
KpaxMaja, TJIMKOT€Ha WU LeJUIoi03bl. Pu3nueckne CBONCTBA Kpaxmajga U LEJUIIOJIO3BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJW3, KaYEeCTBEHHAs PEAKIUs C HOJOM. XHUMHUYECKHUE
CBOWCTBA IEJUTIOJIO3BL: THAPOIIH3, TOIYYeHHE FPUPOB 1euTr0N03bl. [ToHATHE 00 UCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHbIN IIENK).

DKCHepUMEHTAIbHbIE METOJIbl W3YUYEHHUs BELIECTB M UX IMPEBPAIICHUI: pPacTBOPUMOCTH
pa3MuYHBIX CIHMPTOB B BOJE, B3aUMOACHCTBHE 3TAaHOJIA C HATPUEM, OKHCIIEHHE 3THUIIOBOIO
cupTa B ajbJETH] Ha pacKaJI€HHONM METHOW MpPOBOJIOKE, OKHCIEHHE 3TUJIOBOIO CIHPTA
JUXPOMATOM Kalins (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEpUANIOB), KAUECTBEHHBIE PEAKIIMH Ha
anpaerunsl (¢ ruapokcuaom auammuncepeodpa(l) u rugpoxcuaom meau(Il)), peakmus roumnepruHa
¢ rugpokcuiom menu(ll), xumuueckue cBoiCTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pacTBopa ToKo3bl ¢ Tunapokcuaom meau(ll), B3ammosmelicTBre Kpaxmalia ¢ MOJOM, PEIICHUE
SKCIIEPUMEHTANBHBIX 337a4 o TeMaM «CrupTthl U enonb», «KapboHoBble KHCTOTHI. CI0XKHBIE
a3upb».

A3oTcoepikaniue OpraHnyecKue coeJuHeHHusl.

AMUHBI — OpraHuYeckue Ipou3BOJHbIE ammuaka. Kiaccudukamuss amMHHOB:
anudaTuyecKkue U apoMaTHUyeckue; MepBUYHbIe, BTOPUYHbIE U TpeTuuHble. CTpOoeHHEe MOJEKYI,
obmas Qopmymna, u3omMepus, HOMEHKIaTypa U (PU3NYECKHE CBOMCTBA. XHMMHUYECKOE CBOMCTBA
ann(paTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHCTBUE MEPBUYHBIX
aMUHOB C a30TUCTOM Kuca0ToH. ConM aJKniIaMMOHUS.

AHWIVH — IIPEJICTaBUTENIb aMUHOB apoMaTudeckoro psana. CtpoeHue aHwinHa. Bzaumuoe
BJIIMSIHAE TPYII aTOMOB B MoJieKyje aHminHa. OCcOOEHHOCTH XMMHMYECKUX CBOMCTB aHHIJIMHA.



KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOMYYeHHs W NPUMEHEHHE anu(aTHUYeCKUX
amMHuHOB. [loyuenne aHwIMHA U3 HUTPOOEH301a.

AmuHokucinotel. Homenknarypa u  uszomepus. OTaenbHble NPEACTaBUTENH  O-
AMHHOKHUCIIOT: TJIMIUH, ajdaHuH. PU3NYEeCKue CBOWCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEepHbIX OPTraHWYECKUX COCAMHEHUN, peakius MOJUKOHACHCAIIUH,
oOpa3oBaHMe NENTUIHOHN CBA3M. buosornueckoe 3HaueHHE aMUHOKHCIOT. CHHTE3 U TUIAPOIN3
HEeNTH/IOB.

benku kak npupoansle nonumepsl. llepBuyHas, BTOpUYHAs W TpeTUYHAsT CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, NEHATypallus, KaueCTBEHHbIC pEakluu Ha
Oemnku.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHs BEIECTB M HUX IpEBpallleHUuil: pacTBOpPEHHE
0enkoB B BOjJE, JeHATypauus OeIKOB MpH HarpeBaHUM, IIBETHHIE PEAKIMH Ha OENKH, pelIeHue
SKCHEPUMEHTAIBHBIX 33Ja4 MO TeMaM «A30TCOIAEpKAIUE OPraHMYECKHE COCIUHECHUS» U
«Pacno3HaBaHME OpraHUYECKUX COEAUHEHUI».

BbicokomosiekyIsipHbIe COeIUHEHHS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUH, CPEIHAS MOJEKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPHU3aLUs U TOJIMKOHIEHCALIMSL.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monu3TUIIEH, MIOJIMIIPOIIUJIEH,
MOJIMBUHWIXJIOPU], MIOJIMCTUPOI, MOJIMMETUIIMETAKPUIIAT, MOJINKAPOOHATHI,
noJau3TWIeHTepedTanaT). Y Tuinnu3anus 1 nepepaboTka riacTuka.

DOnacToMepbl: HaTypalbHbIM  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHbIE (XJIOIMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  crenuManbHOrO  HazHaueHUs (TedyoH, KeBiap, DIEKTPONPOBOSIINE
MOJIMMEpHI, OnopasnaraeMble MOJIUMEPHI).

DKCrepUMEHTAIbHbIE METO/Ibl M3Y4YEeHMs BELIECTB U MX MpPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu TMPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, TIIACTMAcC, KaydyKOB, peIIeHHe
HKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Pacro3HaBaHue MIACTMACC U BOJIOKOHY.

Pacuérurie 3amaun.

Haxoxnenne MonekyasipHOi (popMysIbl OPraHUu4eCcKOro COeUHEHHsI IO MacCOBBIM JIOJISIM
9JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJEKYJSPHON (HOPMYIBI OpPraHUYECKOTrO
coenuHeHUs 1O Macce (00BEMY) MPOAYKTOB CropaHus, MO KOJHMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlMU W/WIN UCXOJHBIX BEIECTB, YCTAHOBJIEHHUE CTPYKTYPHOM (hOpMYJIIbI
OpPraHMYECKOTO BEHIECTBA HA OCHOBE €ro XMMHUYECKHX CBONCTB WJIHM CIOCOOOB MOJIYYEHUS,
ONpeJIeJICHUE A0JIU BbIXOJa NPOAYKTa PEAKIUU OT TEOPETHUYECKU BO3ZMOMKHOTO.

MexnpeamMeTHbIe CBA3H.

Peanuzaius MexnpeaIMeTHbIX CBA3€M NpH M3yuyeHuu opraHudeckord xumuu B 10 kiacce
OCYIIECTBIISIETCS 4YEepe3 HCHOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHHA, Tak W
MOHATUH, IPUHATHIX B OTEIBHBIX NIPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0ue ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHWE, HAYYHbIM (akT, TuUmoresa, Teopus,
3aKOH, aHaIW3, CHHTE3, KiacCH(UKaIMs, HAOIIOIACHWE, W3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJICJIUPOBAHUE.



®uzuka: Marepusi, aTroM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYJa, IHEPreTUYECKUM
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperarHoe COCTOSIHUE BEIIEeCTBa, (PU3MUECKUE BEIUYMHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTb, IHEPTUS, Macca.

buonorus: knerka, oprau3M, 3KocucteMa, omochepa, MeTaboIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA W TETepOTPOMHBIA TUI TUTAHUSA, OpoXKeHUE, (POTOCHHTE3, JbIXaHHE, OCJKH,
YTIJIEBO/BI, XKHUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIE, TOIIHBO.

TexHonorus: NUIEBble MPOAYKTbI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIINE CPEJCTBA,
MaTepHualbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYecKuil aneMeHT. M3oronbl. CTpoeHHEe 3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTMYECKHE YPOBHH M TOJYPOBHU. ATOMHBIE
opoutanu. Kiaccudukamus XUMHYECKHX 3JeMEHTOB (S-, pP-, d-, f-anementsl). Pacnpenencuue
AIIEKTPOHOB IO AaTOMHBIM OpOUTAISIM. OJEKTPOHHbIE KOHQUIYpallUd aToOMOB 3JIEMEHTOB
NEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(QUTYpaIlMi HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

Ilepuonnueckuit 3akoH u llepuogudeckas cucremMa XHMHUYECKUX dieMeHTOB [J[.M.
MenneneeBa. CBs3p mnepuoanyeckoro 3akoHa u [lepuonudeckoil CHUCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOXKHBIX BEIIECTB MO TpymdrnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.J1. Menneneesa.

Xumuyeckass CBsi3b. BUIbl XMUMHUYECKOW CBSI3M: KOBAJIICHTHAsl, MOHHAs, METAJIMYECKasl.
MexaHnu3mbl 00pa3oBaHUsl KOBAJICHTHOM CBsI3U: OOMEHHBIM U JJOHOPHO-aKIENTOPHBIA. DHeprus
U 1nuHa cBsA3U. [loaspHOCTh, HAIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsA3Uu. BogoponHas cBsA3b. MexMoneKyIapHble B3aUMOICHCTBUS.

BaneHTHOCT, M BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUYECKUM CTpPOEHHEM (Ha NpUMEpPE COEAMHEHUN AIIEMEHTOB BTOPOTO
nepuosa).

IIpencraBineHne O KOMIUIEKCHBIX coequHEHMsX. (CocTaB  KOMIUIEKCHOTO — HMOHa!
KOMIUIEKCO00pa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeAauHeHui. Ilonstue o
KOOPIMHALIMOHHON XVMUH.

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJISPHOIO CTPOEHMs. THIBI KPUCTAIUIMYECKHX
pemEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbIx cucreMax. Mctunnble pactBopsl. [IpeacraBnenue o KOIITOUIHBIX
pactBopax. CrnocoObl BbIpaXXeHHsI KOHIIGHTpAIlMM pPacTBOPOB: MaccoBas [J0Jis BellecTBa B
pacTBOope, MoJIsIpHas ~ KOHLEHTpauusa. HacbllleHHbIE M HEHACBHILIEHHBIE  PacTBOPBHI,
pactBopuMOCTh. KprcTamioruaparsl.

Knaccugukamuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEUIECTB. TpUBHAIbHBIE HA3BAHUS
OTJIENIbHBIX MPEICTaBUTENICH HEOPraHMUYECKHUX BEIIECTB.

Knaccudukanus XUMHUECKUX peaklnii B HEOPraHUIECKOW U OPraHMYECKON XUMUU. 3aKOH
COXPaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHMsI M NPEBPALICHUS 3HEPTUU NPU XUMHUYECKHX
peakuusix. TerioBbie 3QPEeKThl XUMHUUECKUX peakiuid. TepMoxuMuyeckue ypaBHEHUS.

CKopoCcTh XUMHUYECKOM peaKIu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHbIE
U TeTeporeHHble peakunn. Katanus u kataau3aTtopsl.



OOpatumble © HeoOpaTHMble peaklMu. XuMHUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DakTophl, BIMSIONIME HA TOJIOKEHUE XMMHYECKOTO PABHOBECHS:
TEeMIIepaTypa, /1aBIICHHE M KOHIIEHTPAIlMW BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnumn Jle
[TaTense.

OnexTponutuyeckass guccorumarusa. CunbHble W crnabble  3neKTpoiuThl. (CTeneHb
nuccormanuu. Cpefa BOJIHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, 1Iejdo4YHas. BogopoaHslii
noka3zatensb (PH) pactBopa. ['unponus coneit. Peakiiuu noHHoro oomexa.

OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuud. CreneHb OkucieHus. OKHUCIUTENb U
BOCCTAaHOBUTENb. [Iponecchl OKHCIEHHs W BOCCTAHOBJIEHUS. BakHellime OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO ] 3JIEKTPOHHOTO OanaHca. DIeKTPOIU3 paCTBOPOB M PACILIIABOB BEILIECTB.

DOKCIEepUMEHTAIbHBIE METOABl H3YYCHHS BEIIECTB U UX TMPEBPAIICHUI: pa3ioKeHUE
NEepOKCUAa BOJOPOJAa B MPUCYTCTBUM KaTalW3aTOpPa, MOJEIU KPUCTANIMYECKUX PEIIETOK,
IpOBEJCHNE peakuuil HOHHOTO OOMEHa, OIpelieieHHe Cpelbl pPacTBOPOB C IOMOIIbIO
WHANKATOPOB, M3yYEHUE BIUSHUS PA3IHYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOW pPEaKkIiuu U
MOJIOKEHUE XUMHUYECKOTO PABHOBECHSI.

Heopranuyeckasi Xumus.

[Tonoxxenue HemetamnoB B Ilepuoauueckoil cucreMe XuMHYeCcKHX 3ieMeHTtoB JI.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aromMoB. Du3nyueckue CBONCTBA HEMETAILIOB.
AnoTponusi HEMETalIoB (Ha MpUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

Bomopon. Ilomydenne, pusznueckre M XMMHUYECKHE CBOWMCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIbHbBIE CBOMCTBA. [ Mpuabl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crocoObl MOMydeHHs, PU3NICCKUE U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOAbl. BaxkHeNIME KHUCIOPOACOAEPKALIMNE COCIUHEHUS TaJOrCHOB.
JlaGopaTopHble ¥ MPOMBILUIEHHbIE CIIOCOOBI MOMY4YeHHsI rajioreHoB. [IpumeHeHue rajioreHoB u
UX COCIUHEHUN.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBIIIICHHBIE CHOCOOBI MOMYyYSHHS KHUCIOPOAA.
®usnueckue MW XHUMHUYECKHUE CBOWCTBA W MPUMEHEHHE KHCIopojga U o30Ha. OKcHUIbl U
MEPOKCHUJIBI.

Cepa. Haxoxxnenwe B mpuUpoae, CIOCOOBI MONMy4YeHHs, (U3MUECKHEe W XHUMHUYECKUE
cBoiictBa. CepoBogopon, cynbdumasl. Oxcun cepbi(1V), okecun cepoi(VI). Ceprucras u cepHas
KHCIOTBI M WX comr. OCOOCHHOCTHM CBOWMCTB CEpHOM KHUCIOTHL. [IpuMeHeHuwe cepsl U €€
COECIUHEHUH.

A3zor. Haxoxnenue B Tpupojie, CrmocoObl MOdMydeHHs, (U3MUEecKHe U XHUMHUYECKUe
cBoicTBa. AMMUaK, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCJIOTHI U HUX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHCIOTHL. [IpuMeHeHue a30Ta W ero CoeJAMHEHHI. A30THBIC
ynoOpeHusl.

®octhop. Haxoxaenue B mpupoje, crnocoObl MONydeHHs, (U3NYECKHE M XUMUYECKUE
cBoiictBa. QPochuasl u ¢ochun. Oxcuapl docdopa, ¢ochopHas kuciaora U e€ CONH.
[Tpumenenue dpocdopa u ero coenunenuit. ocopueie ynodpeHusi.

VYrnepoa, HaxoXAeHHEe B Mpupoie. AJoTponHble Moaudukamuu. Dusznueckue u
XMMHYECKHE CBONCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepomoMm. Oxcuna yraepoma(ll),
okcua yriaepona(lV), yrompHas kucimora U e€ conu. AKTUBUPOBAHHBIA YToib, aAcopOIus.
Oymrepensl, rpadeH, yriaepoaHble  HaHOTPYOkHW. [IpuMeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YIIIEPOJOM, U €r0 COSAMHEHU.



Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOTy4YeHHs, (GU3HUecKue M XMUMHYECKHe
cBoiictBa. Okeun kpemuus(1V), kpeMHHEBasE KMCIIOTA, CUIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coenuHeHuil. CTeKI10, ero Moy4eHue, BUbl CTEKIIA.

[Tonoxxenne metamwioB B [leproandeckoit cucteMe XUMHUYECKUX JIEMEHTOB. OCOOEHHOCTH
CTPOEHHS 3JEKTPOHHBIX 000JI0YeK aTOMOB MeTa/uioB. O0iue Gpu3nyeckue CBONCTBA METAJLIOB.
[IpumMeHeHre MeTaIoB B ObITY U TeXHUKE. CIUTaBbl METAJIJIOB.

DIEKTPOXUMHUYECKUN PsAJl  HanmpspDkeHuH MertawioB. OOmme crnocoObl  MOTyYeHHs
METaJUIOB: TUAPOMETAIUIYPIHsl, MUPOMETAIUTYPIusl, 3aeKTpomMeTaiyprus. [lonsitue o koppo3uu
MeTais1oB. CriocoObl 3aIUTHI OT KOPPO3HH.

Ob6mas xapakrepuctuka MetamioB |A-rpynmel [leprognueckoit cucTeMbl XUMUYECKHX
aneMmeHToB. Hatpuii n kanuii: nonydyenue, Gpusndeckue U XMMHUYECKUE CBOICTBa, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6mas xapakrepuctrka MetaioB |IA-rpynmer [lepruogndeckoil CUCTEMBI XUMHUYECKUX
DJIIEeMEHTOB. MarHuii W KalblUW: TMOodydeHue, (QU3MYecKrne U XHUMHYECKHE CBOWCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHEHHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmoMuHUH: TIONydeHue, (GU3NIECKHe U XUMHUYECKHE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIleCTBA M €ro COoeAMHEHUU. AMQOTEepHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHUS.

OOmast xapakTepuCTHKa MeTaioB Mo0o4HbIX mnoxarpymm (Bb-rpymm) Ilepuoandeckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB.

®du3nueckrue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHuH. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U JuXpoMartbl, UX OKUCIUTEIbHBIE CBOICTBA.
[TonydyeHnue u npruMeHeHue Xpoma.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHia M €ro coeauHeHuid. Baxueitmme
coenunenus mapranna(ll), mapranna(lV), mapranna(V1) u mapranua(VI11). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHBIE CBOMCTBA.

®du3nuecKkre U XMMUYECKHEe CBOMCTBA Kelle3a U ero coeguHeHui. OKCHUIbI, THAPOKCUIBI U
comm xkene3a(ll) u xeneza(lll). [lomyduenne u nmpuMeHeHUe kKee3a U €ro CIIaBoB.

®u3nuecKre U XUMHUYECKHE CBOMCTBA MeIH U €€ coeanHeHui. [lonyyenue u npumMeHeHue
MeIU U €€ COCIUHECHUM.

[{uHk: monyyeHue, GuU3NUECKHe U XUMHUUECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHAA
Y THAPOKCHUIA ITUHKA, THAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IMHKA U €ro COeMHEHUH.

OKCIEPUMEHTAIbHBIE METOJbl HW3Y4Y€HHs BEIIECTB U MX MPEBPALLCHUN: H3YyYEHUE
00pa3loB HEMETaJIOB, TOpeHHe cepbl, (ocdopa, xKemeza, MarHusi B KHUCIOPOJE, HM3YUECHHE
KOJUIeKIIMH «MeTayuibl M CIUIaBb», B3aMMOJCIHCTBHE IIEIOYHBIX M IIEI0YHO3EMEIbHBIX
METAJIJIOB ¢ BOAON (BO3MOXHO HCIOJB30BaHHE BUAECOMATEPUAJIOB), B3aUMOJACHCTBHUE ITUHKA U
JKeJie3a ¢ pacTBOpaMU KHUCIIOT U IIEJI0Yel, KaUeCTBEHHbIE PEaKIIMM Ha HEOPTAHUYECKUE aHUOHBI,
KaTHUOH BOJIOPOJa U KATHOHBI METAJJIOB, B3aUMOJICUCTBUE THAPOKCUIOB aJIOMHHUS U LIMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEeH, peleHre SKCIePUMEHTAIbHBIX 3a/1ad 10 TeMaM «l ajoreHsn»,
«Cepa u e€ coeqMHEHUD», «A30T U Pochop U uX coenUuHEeHUs», «MeTauIbl TTIaBHBIX MOATPYIIID,
«MeTtanibl MOOOYHBIX MOATPYIIID.

XuMHUSA U )KU3Hb.

Ponp xumun B o0OecriedeHuN yCTOMYUBOTO Pa3BUTHs deoBedecTBa. [IOHITHE O HAyYHBIX
METO/JAaX IO3HAaHUS M METOJOJIOTMM HAay4dyHOro uccienoBaHus. HayuHele npuHUHMIIBI
OpraHU3ali XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINITIEHHBIE CITOCOOBI MONYYEHUsT BaKHEHIIINX
BelecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbInieHHbIE



CHoCcoObI MOJTYYEHHs] METANIOB M CIUIABOB. XUMHYECKOE 3arps3HEHHE OKpY)Karollel cpeasl U
ero nociueacTBus. Poib XxumMun B 00ecrieueHuN SHEPreTUIECKO Oe30MacHOCTH.

Xumusi ¥ 370pOBbE dYeloBeKa. JlekapcTBeHHBIE cpezacTBa. [lpaBuia wuCHoOIb30BaHUS
JIEKapCTBEHHBIX MpemapaToB. Poyib XUMUM B pa3BUTHU METUITAHEI.

XYMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUILEBbIE 100aBKu. Ponb xuMuun B oOecriedyeHUH
NUIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpencta. beitoBas xumus. IlpaBmiia Ge3omacHOTO
MCIOJIb30BaHUS MPENapaToB OBITOBOM XMMHH B IOBCEAHEBHOW KU3HU.

XUMHUS B CTPOUTENIBCTBE: BaYKHEHIIINE CTPOUTENbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMus B CEIbCKOM X03siiicTBe. OpraHnyecKkre U MUHEpPATbHbBIE YIOOPESHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKH, CTEKJIO, KepamMuka. MaTtepuaibl
JUTSL 3JIEKTPOHUKU. HaHOTEXHOIOTHH.

PacuérHple 3agaun.

Pacuéter: mMacchl BemecTBa Wi 00bEMa Tra30B MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wil 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, Macchl (00bEéMa, KOIMYeCcTBa
BEIIIECTBA) MPOAYKTOB PEAKIMU, €CIM OJHO M3 BEIICCTB MMEET NPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEaKIMu, €CI OJHO M3 BEIIECTB JIaHO B BHUJE pacTBOpa C
OnpeAcNEHHON MacCOBOM JI0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOW JOJM M MOJIIPHOU
KOHIIGHTpAIlMK BEIECTBA B PACTBOPE, MOJIM BBIXOJIa MPOJIYKTAa PEaKIUU OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanusanus MeXIpeIMETHBIX CBSA3€H MPU U3YyYEHHH OOIIEH M HEOpraHMYEeCKOW XUMUU B
11 kmacce OCyIIECTBISIETCS Yepe3 UCTOIb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHATHUH,
TaK U NOHATUMN, IPUHATHIX B OTJEJbHBIX [IPEIMETAaX €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHSA: SIBJICHHE, HAay4HbIM (hakT, TUMOTE3a, TEeOopus,
3aKOH, aHajHh3, CHHTE3, KiIacCUpUKAIMs, TEePHUOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHeE,
HKCIIEPUMEHT, MO/IeJIb, MOJCIIUPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, SJEKTPOH, MPOTOH, HEHUTPOH, HOH,
U30TOIbI, PAAHMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTHUECKUH YPOBEHb, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHME BEIIEeCTBA, WJCANBHBIA Tra3, (QU3NYECKUE BEIUYHUHBI, CIUHUIIBI
W3MEpPEHHUsI, CKOPOCTh, DHEPTHs, Macca.

buonorus: kneTka, opraHm3M, OHKocucTeMa, Ouocdepa, MeTadOIU3M, MaKpo- U
MUKPOSJIEMEHTBI, O€JKH, >KHUPBI, YIJIEBOJIbI, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOpHBIE OPOJIBI, TIOJIE3HBIE UCKOTIAeMbIe, TOTTUBO, PECYPCHI.

TexHonorus: XuMU4ecKasi MPOMBIIIEHHOCTh, METAJUTYPTHUs, CTPOUTEIbHBIE MaTEPHUAIbI,
CEJIbCKOXO3SIUCTBEHHOE MPOU3BOJACTBO, THINEBAas MPOMBIIIJICHHOCTh, (apMaiieBTU4YeCcKas
MPOMBIIUIEHHOCTb, MIPOU3BOACTBO KOCMETUYECKHX penaparos, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, YJICKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 XMW HA

YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBercTBUM C CHCTEMHO-IEATETLHOCTHBIM TOIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS Mpeamera «XHMHsS» Ha YPOBHE CpeqHero ooiiero obpazoBaHus
BBIJICTICHBI CJIEIYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCUMCKON TPaXkIaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTHU W CaMOOIPEACIICHUIO;



HaIUYHE MOTHUBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYaroIIUXCs
PYKOBOJCTBOBATbCS TPUHSATHIMH B OOIIECTBE MpPaBHJIAMH M HOPMAMH TIOBEICHUS; HaJIHYUe
IIPABOCO3HAHUS, SKOJOTHUYECKON KYJIbTYpPbI; CHOCOOHOCTh CTaBUTh LIEJIM U CTPOUTDH KUZHEHHbBIE
TUTaHBIL.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTpaxaroT c(HhOpMHUPOBAHHOCTH
OTIbITA MO3HABATEIBHON U MPAKTHUECKON EATENIbHOCTH 00YUYaIOIMXCsl B MPOLIECCE pealn3aluu
00pa3zoBaTenbHON AESTEIHLHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaXKaloT cHOpMUPOBAHHOCTH
OTIbITa MO3HABATEILHON U MPAKTUYECKOM JesATeIbHOCTH 00y4YaloluXcsl B MpoIiecce peaan3anuu
00pa3oBaTeNbHON €ATENBHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpa:k1aHCcKOro BOCTIMTAHUSA:

OCO3HaHHUS 00YyYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTAaBICHUST O COIUAIBHBIX HOpPMax M MpaBWJIaX MEXKIHMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESATENbHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€E PA3IMYHbIX BUJIOB YUEOHOU €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOIO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEJUI0 OTEUECTBEHHOU
XUMHUH,

YBOXEHMsI K IIPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHUIIOKEHUS
XUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAYKU €CThb PEe3y/lbTaT IJUTENIbHBIX HAOIIOJACHUM,
KPOTOTJIUBBIX SKCTIEPUMEHTATLHBIX TTOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U IPAKTUKOB;

MHTEpeCca M I1I03HABATEJIbHBIX MOTHMBOB B IIOJIYYEHHH M IMOCIEAYIOIIEM aHau3e
UH(POPMALIUH O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM O0T€UeCTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYAalldW, CBS3aHHBIE C XUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE MOBEACHHE W TIOCTYNKH CBOUX TOBapHILIEH C TMO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS NOCIIEACTBUI TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHHUs LIEHHOCTEeH 3I0pOBOr0 M 0Oe30macHoro obOpasza >KU3HHU, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOMrofcHHUsT MPaBUJI OE30MACHOTO OOpAaIleHUsI ¢ BEUIECTBAMHU B OBITY, MOBCETHEBHOM
KHU3HH, B TPYIOBOH JIEATEILHOCTH;

MOHMMAHUS [EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYCK (YMOTPEOICHUS ATKOTOIIA,
HapKOTUKOB, KYpPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4e€OHO-HUCCIIENOBATENbCKONW JESTEIbHOCTH,
OOILECTBEHHO I10JIE3HOM, TBOPUECKOM U APYTUX BUAAX JESATEIBHOCTH;



YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pELICHWHM MPAKTUYECKUX 3a/1ad COLUAIBHON
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

UHTEepeca K MPaKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IudyHOro poja, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIOASAM TpyAa U pe3yjbTaTaM TPYJI0BOM €SITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUIYaJIbHON TpPaeKTOPHUH OOpa30BaHMS,
Oynyuieit npodeccuu U peaan3alnuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) ’3K0J10rMYEeCKOro BOCIIUTAHMS:

HKOJIOTHUECKH 11eTIECO00PAa3HOT0 OTHOLIEHUS K MPUPOJIe KaK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMiIe;

MOHMMAaHHUS TJIOOATLHOTO XapakTepa SKOJIOTHUECKUX MpoOsieM, BIMSHHS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOTHOM U COLIMAIBHOM CpeIbl;

0CO3HaHMS HEOOXOJIMMOCTH MCIOJIb30BAHUS TOCTH)KEHUN XUMMHU 7Sl peIlieHHsI BOIPOCOB
PaLMOHAIBHOIO IPUPOIOIIOIB30BaAHNUS;

AKTUBHOT'O HEMPUATHUS JIEUCTBUM, MPUHOCSIIMX BPEll OKPYXAIOIIEH MPUPOTHON Cpeje,
YMEHHUSI TMPOTHO3MPOBATh HEOJAroNnpHUsATHBIE SKOJIOTHYECKHE MOCIEICTBHS MPEANPHUHUMACMbIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HAJIMYUS Pa3BUTOrO HKOJIOIMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYyJIbTYpbI, OIbITA
JEATEIbHOCTH  HSKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS pPYKOBOJCTBOBATHCS HMH B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOMN M COIIMAJIbHOM MPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
POTHBOCTOSITH HJCOJIOTHH XeMO(POoOHH;

7) UEHHOCTH HAYYHOI'0 O3HAHMS:

MHUPOBO33pPEHHUsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
00I11eCTBEHHOHN NMPaKTHKH;

NOHMMaHMA CHeUM(UKA XUMHHM KaKk HayKH, OCO3HaHMsA €€ poilu B (OPMHPOBAHUHU
PalMOHAIHFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH IEJIOCTHOTO TPEACTABICHUS 00 OKpYKaIoIIeM
MHUpE KaK O €JIMHCTBE MPHUPOJbI U YeJIOBEKa, B TMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHnr IpoodiieM COXpaHEeHHUs! IPUPOTHOTO PABHOBECHS;

yOXKAEHHOCTH B 0OCO0OW 3HAYMMOCTH XWMHH JJIs COBPEMEHHOH IUBWIM3AINHN: B €6
TYMaHHUCTUYECKON HAIPaBJIEHHOCTH U Ba)KHOH pOJIM B CO3/JaHHUU HOBOM 0a3bl MaTepuaibHOU
KYJIBTYpbI, B pEIIEHUH ITI00abHBIX MTPOOJIEM YCTOHYUBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOI,
SHEPreTUYeCKOM, MHUIIEBOW H JKOJIOTMYECKOM OE30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
00eCTeYeHNN YCIOBHH YCIIEIIHOTO TPY/Ia U SKOJIOTUYECKH KOM(POPTHOM JKU3HHU KAXKI0TO YIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJOB IO3HaHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJB30BaTh MOJMydyaeMble 3HAHUS IS
aHanmu3a U OOBSACHEHHMS SIBIICHHI OKPYKAIOIIEr0 MHUpa M HPOMCXOIAIIUX B HEM H3MEHEHMH,
YMEHHUsI JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIINXCS TaHHBIX
C LEJBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIOIb30BaTh XUMUYECKUE 3HAHUS JUISl PEeLIeHUS TpodiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYalMsIX;

MHTEpeca K NO3HAHUIO, UCCIIEIOBATEIbCKON ACATEIBHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIy4EHHMIO HOBBIX 3HAaHMM IO XMMHHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTIMU;



WHTEpeca K OCOOCHHOCTSAM Tpyda B pa3IudHbIX cdepax mnpodeccuoHaTIbHOM
JESTEIIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS MPOTPAMMBI 10 XWMHH Ha YPOBHE CPEIHETrO
o0mero 00pa3oBaHus BKIFOYAIOT:

3HaYUMBIC N7 (HOPMHPOBAHHUS MHUPOBO33PEHUS OOYYAIOIMIUXCS MEXKAUCHUTUTHHAPHBIC
(MeXIpeIMeTHBIC) OOICHAYYHBIE TIOHATHS, OTPAKAFOIIHE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHPa
U CcrierupUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHsl, SIBJICHUE, TPOIIECC, CUCTEMa, Hay4YHBIA (DaKT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUS, UCCIEA0BaHNE, HAOMIOACHHNE, U3MEPEHHE, YKCIIEPUMEHT U APYTHe);

VHHUBEpCaJdbHbIC  y4eOHbIE  JelcTBUsA  (IIO3HABaTeIbHBIC, KOMMYHHKATHBHBIC,
pETyJIsSTUBHBIE), oOecreunBapimme ¢GoOpMHUpOBaHWE (DYHKIIMOHAIBHOW T'PaMOTHOCTH U
COIMATHPHOM KOMIIETCHITUH 00 YyJarOIINXCS;

CIIOCOOHOCTh ~ OOYYaIOIIMXCSl  HCIONB30BaTh  OCBOEHHBIE  MEXIUCIHILTUHAPHEIE,
MHUPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YydYeOHBIC ACHCTBHUS B II03HABATEIHHOW U
COLMAJIbHOW MPAKTHUKE.

MeTtanpeaMeTHbIE Pe3yJabTaThl OTPAKAIOT OBJAJACHHE YHUBEPCATBHBIMH yUCOHBIMHU
MO3HaBaTENbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSIMHU.

ITo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHUSI

1) 6a3oBble JJornyecKue AeHCTBUS:

CaMOCTOSITENIbHO (hOpMyIHpOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIATh IENH JEATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUHU HUX JIOCTHKCHUS,
COOTHOCHTB PE3yJIbTaThl JICITSILHOCTH C TIOCTABICHHBIMU IICIISIMU;

HCIIOJIB30BaTh IPH OCBOCHUH 3HAHMK TPHUEMBI JIOTUYECKOTO MBIIUICHHUS: BBIJICIATH
XapaKTepHble TIPU3HAKU TOHATHUH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE MOHATUSA /I OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHHIA,

BBEIOMpATh OCHOBAHWS M KPUTEPHH TS KIIACCU(PUKAINY BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

yCTaHABJIUBATh MPUINHHO-CIICJICTBEHHBIE CBSA3U MEXITY U3y4aeMbIMU SBJICHUSMH,

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BEISBJISTH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSATH B TIPOIIECCE MO3HAHUS HCIOJb3yeMble B XHMHH CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0OPa30BhIBATH MOJICIbHBIC TIPEICTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) SJIEMEHTA,
XUMHUYecKas (opMylia, YpaBHCHHE XHMHUYSCKOH peaklud — TMpU PEIICHHH YIeOHBIX
MO3HABATEIIBHBIX M MPAKTUICCKUX 3a1ad, IPUMCHATHh Ha3BaHHBIC MOJCIBHBIC MPEIACTABICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECCKUX PEaKITHil.

2) 6a3oBbIe HCCIeA0BaTENbCKUE JIeiiCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHWSI BEIIECTB U XUMUICCKUX PCAKITUH;

dbopMyaupoBaTh IENM M 3aJa4d  HMCCJICJAOBAaHMS, HCIOJIb30BaTh IIOCTaBICHHBIC |
CaMOCTOSITEIbHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE NMPABUIHBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BJIQJICTh HABBIKAMH CAMOCTOSTEIHHOTO TUIAHUPOBAHUS W TIPOBEACHHUS YUCHHUYECKHX
SKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAATh 32 XOAOM IMPOIECCa, CAMOCTOSITEIIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (HOpMyIHpoOBaTh OOOOIIEHHS W BBIBOJABI OTHOCUTEIBHO



JIOCTOBEPHOCTH PEe3yJIbTaTOB UCCIIEJOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKOH HCCIEeI0BAaTeIbCKOM M HPOEKTHOM JesTeIbHOCTH,
MPOSBIATh CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PpELICHHS
MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOJOB [TO3HAHUSI.

3) pabdora ¢ undopmaumeii:

OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HWHGOpMANUU (HAYYHO-TIOMYJIsIpHAS
JauTepaTypa XHMMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
aHAIM3UPOBaTh HWH(MOPMALMIO PA3NIUYHBIX BHUIOB U (GOpPM MpENCTaBICHUS, KPUTHUECKU
OLICHHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHblE METOAbl IpPHU IOHCKE U O0TOOope
uHbopMaIuu, HEOOXOAUMOM JIJIs BBITIOJTHEHUS YUeOHBIX 33/1a4 ONpeAeaEHHOrO TUTIA;

npuoOpeTaTh OMBIT MCHOJB30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIBHYIO ()OPMY IpeACTaBIeHUS WHPOPMAIMU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCTIONB30BAaTh HAYYHBIM S3BIK B KadecTBE CpEACTBA MpU paboTe ¢ XUMHYECKOH
uHbOpMaIlMell: MPUMEHATh MEXIpeAMeTHbIe ((U3NYecKue W MaTeMaTHYeCKHe) 3HAKU U
CHUMBOJIBI, (popMyITel, aO0peBUATYPHI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYkIaeMOI TeMbI B X0/1€ JUAJIOTa U/UIIH TUCKYCCHH,
BBICKA3bIBaTh HJieH, (POPMYITUPOBATH CBOM MPEATIOKEHUSI OTHOCUTENHLHO BBITTOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNATh C MpPE3CHTAlMeNl pe3ybTaTOB IO3HABATEIBHOU AESATENBHOCTH, MOTYyUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU BBIOJIHEHUH XUMHYECKOIO
SKCIIEPUMEHTa, MPaKTUYeCKOW pabOThl MO HCCIENOBAaHUIO CBOMCTB H3Y4aeMbIX BEIIECTB,
peanu3anuyd y4eOHOTO MPOEKTa, U (HOPMYIHPOBATh BBIBOIBI IO PE3ylbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0 OOCYKJIeHUsI © 0OOMEHA MHEHUSIMHU.

PeryasiTuBHble YyHHBepPcaJibHble YUeOHbIE 1eHCTBHS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBJISATH CBOK IMO3HABATENbHYIO JI€ATEIbHOCTD,
ompenenss e€ Ieau W 3aJadd, KOHTPOJIHUPOBATh M MO MEpe HEO0OXOAMMOCTH KOPPEKTHPOBATH
IpeJiaraeMplii alropuT™M JEUCTBUN HPU BBIIOJHEHUH Y4E€OHBIX M HCCIIEIOBATEeNIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IOJIyUYeHHs] HOBBIX 3HAHHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUX;

OCYIIECTBJISATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CaMOaHalln3a U CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS MPOrPaMMbl IO XMUMUU Ha YIIyOJIEHHOM ypOBHE Ha
YPOBHE CpeHEero OOIIero oOpa3oBaHUsl BKIIOUAIOT CHEHUPUYECKHUE NI YYeOHOro mpeaMera
«XuMHs» HaydHbIE 3HAHUS, YMEHHS U CIOCOOBI JIEHCTBUH MO OCBOCHHUIO, MHTEPIpETAIUH U
IpeoOpa30BaHUI0 3HAHUM, BUJbI JEATEIBHOCTH 1O MOJYYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO
3HaHUU B PA3IUYHBIX YYEOHBIX CUTYyallUAX, a TaKK€ B PEAJbHBIX YKU3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme mo XUMHM HpEeIMETHbIE PE3YyJbTaThl MPEACTABICHBI 10
rojiaM U3y4eHusl.

10 KJIACC
[IpenMeTHbIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUs OTpaxaroT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MecTe M 3HAYEHHH OPraHMYECKOM XUMHH B
CHUCTEME €CTECTBEHHBIX HAYK M €€ POJH B 00ECIICUEHUN YCTOWYMBOIO Pa3BUTHSI YEJIOBEUYECTBA B
petieHuu MmpooIeM IKOJIOTHYECKOM, YHEPreTUYECKOW M THUINEBOW O€30MacHOCTH, B Pa3BUTHHU
MEIUIIMHBI, CO3IaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHKOB JHEPTrUH, B OOECICUYCHUU
paIMOHATBHOTO MPUPOIOTOIH30BaHMS, B (HOPMUPOBAHUHM MUPOBO33PEHUSI M OOLIEH KYJIbTYpHI
YeJIOBEeKa, a TaKKe ODKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MPUPOIHOM Cpelie;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOINOJArarouIue
HOHATHS — XMMHYECKUH SJIEMEHT, aToM, SIPO M DJIEKTpOHHAs 00oyiouka aroma, s-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUS aTOMa, TMOPUIU3AIUs aTOMHBIX
opOuTaneil, MOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKasi CBS3b, MOJIb, MOJIIpHAasT Macca, MOJIAPHBIM OO0BEM, YIJIEpOAHBIN CKeNeT,
byHKIMOHANbHAS TPYIIa, paguKal, CTPYKTypHble (Qopmyibl (pa3BEpHYThIE, COKpaIIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M MPOCTPAaHCTBEHHas (TeoMeTpuUyecKasi, ONTHYECKas),
M30MEPbI, TOMOJIOTUYECKUHN PsiJ, TOMOJIOTH, YIJIEBOJIOPOAbI, KHCIOpPOJA- M a30TCOAepkallue
OpraHWYECKHE COEIMHEHHS, MOHOMEp, IMOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIE
COEIMHEHUS; TEOPUH, 3aKOHBI (mepuoauyeckuid 3akoH JI. M. MenneneeBa, Teopusi cTpoeHUs
opranmyeckux BeuiectTB A. M. byrnepoBa, 3akoH COXpaHEHHSI MAacChl BEIIECTB, 3aKOH
COXpaHEHUs M TMPEBPAIEHUS SHEPIHH TNPU XHUMHUUYECKHX PpEaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XWMHHM, MHPOBO33PEHUECKHE 3HAHUsA, JIEKAIIHEe B OCHOBE NOHMMAaHUs
NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKIUNA, TEPMOJMHAMUYECKMX W KHUHETHMYECKHX 3aKOHOMEPHOCTSAX HX
MpOTEKaHUsl, 0 B3aUMHOM BIIUSIHUM aTOMOB U TPYIIl aTOMOB B MOJIEKYyJaX (MHAYKTUBHBIN U
Me3oMepHbIi dddexTr, opueHTaHTsl | 1 Il poxa); dakronormdyeckne cCBeIeHHs O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHNHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPaKTHYECKON JIEATETHHOCTH YEJIOBEKAa, OOIMWX HAYYHBIX MPUHIMIIAX XUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEpe MMPOU3BOICTBA METAHOJa, IepepaboTKU HePTH);

c(hopMUPOBAHHOCTb YMEHHII: BBISBIIATH XapaKTEPHBIC MPU3HAKN MOHATHH, YCTaHABINBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS [IPU OMUCAHUU COCTABa, CTPOCHUS U
CBOWCTB OPraHMYECKHX COCTMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUH:

HCITOJIH30BATh XUMUUYECKYI0O CUMBOJIMKY JJISI COCTABIICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKETIETHBIX ) (DOPMYIT OpraHUYECKHX BEIIECTB;

COCTaBJISITh YpPaBHEHUS XUMUYECKUX pEaKUUid M  PacKpblBaTb MX  CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUil IMOCPEICTBOM COCTABIIEHUS  3JIEKTPOHHOTO
OamaHca ATHX peakuuid, peakiuii HMOHHOTO OOMeHa MyTEM COCTaBIEHUS WX TOIHBIX U
COKpaIIEHHBIX MOHHBIX YPaBHEHUI;

W3rOTaBJIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB I WUIIOCTpAluu UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUH: yCTaHABINBATh MPUHAIEKHOCTh U3YYEHHBIX OpraHNYeCKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K OINpeNeIEHHOMY KIIacCy/TpyIIe COeTUHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarndeckoir HomeHknatype (IUPAC) u npuBoauTh TpUBHANBHBIC HA3BaHUS
JUISL  OTAEIBbHBIX TNPEICTaBUTENEH OpPraHUYECKUX BEIIECTB (PTWUJIEH, alEeTWIEH, TOIYoJl,
[JIMLEPHUH, STWICHIJINKONb, (eHos, Qopmanbaerua, areTtanbleruy, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHAasl KHUCJOTa, CTE€ApUHOBAs, OJICMHOBAs, MaJbMUTUHOBASl KHUCJIOTHI, TIWLUH,
aJIaHWH, MallbT03a, PPYKTO3a, aHUIIUH, TUBUHUI, U30IMIPEH, XJIOPONPEH, CTUPOI U IPYTHE);



c(OPMHPOBAHHOCTh YMEHHS ONPEAETATb BHUJ XUMHUYECKOW CBS3M B OPraHUYECKHUX
COEMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHSI TNPHUMEHSATH IOJOXKEHHUS TEOPUU CTPOCHHUS OPTaHMYECKHX
BeulectB A. M. byrnepoBa st 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTaBUTENICH pa3TMUHBIX KJIACCOB OPTaHUYECKHUX BEIECTB:
QJIKAHOB, LUKJIOAIKAaHOB, AJIKEHOB, AJKAJUEHOB, AJKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJIOB,
CIMPTOB, AJIbJETUIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOECTUHEHUH 1 AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, IU- U TIOJIMCAXapUIOB),
WITIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXAY HHMH YpPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PeakLUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKJIaThb Ha KOHKPETHBIX MpHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTU M THIIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI3M), B3AMMHOTO BIIMSIHUS ATOMOB M TPYIII aTOMOB B MOJIEKYJIax;

c(OPMHPOBAHHOCTE YMEHHSI XapaKTepHU30BaTb HCTOYHHUKH YIJIEBOJOPOJHOIO ChIPbS
(He(Th, MPUPOIHBIA Ta3, yroib), CHOCOOBI €ro MepepaboTKM W MPAaKTUYECKOe NMpUMEHEHHE
IPOAYKTOB NEPepadOTKHU;

c(OPMHUPOBAHHOCTh BJAJEHUS CHCTEMOW 3HAaHUH O ECTECTBEHHO-HAYYHBIX METOAax
NO3HAaHUS — HaONIONEHUM, W3MEPEHUH, MOJICIUPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHHUS IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUSI IPUMEHSATh OCHOBHBIC  ONEpAllMd  MBICIUTEIBHON
JeATEIbHOCTH — aHalM3 U CUHTE3, CpPaBHEHHE, 00O0OIIEHHE, CHCTEMAaTH3alLUI0, BBIIBICHUEC
IPUYMHHO-CIIECTBEHHBIX CBSI3€H — JUIsl H3y4EHUs CBOMCTB BELIECTB M XUMHUECKUX PEAKLIUH;

c(OPMHPOBAHHOCTh YMEHUIL: BBISABIATH B3aMMOCBSI3b XUMUUECKUX 3HAHUN C TIOHATHIMHU U
NpPEACTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB i 0Oojiee OCO3HAHHOTO
NOHMMAaHMA CYIIHOCTH MaTepHajJbHOTO €IMHCTBA MHpPA, UCIOJIH30BATH CHCTEMHBIC 3HAHUS I10
OpPTraHUYeCKON XVUMHHU ISl OOBSICHEHHS W TIPOTHO3MPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-
HAY4HYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOJIUTH PACUETHl IO XUMHUYECKUM (opmynam u
YPaBHEHHUSM XUMHUYECKUX PEAKIMi C HCIOJIb30BaHHEM (PH3MUECKUX BEMUYMH (Macca, 00bhEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUECKOW (hOpMyJbl BELIECTBA 10 M3BECTHBIM MACCOBBIM JOJSIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, IFIOTHOCTH ra3000pa3HBIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHIA: TIPOTHO3UPOBAThH, aHAIM3UPOBATh W OIEHHUBATH C TO3HMIIUI
9KOJIOTUYECKO 0€30macHOCTH MOCHEACTBUS OBITOBOW M TPOU3BOACTBEHHON JESTEIBHOCTH
YyeJoBeKa, CBS3aHHOM ¢ mepepadOTKOM BELIECTB, HCIOJIb30BAaTh IOJTYYEHHBbIE 3HAHUA JUIS
NPUHATHS TPAMOTHBIX PEIIEHHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpPMHPOBAHHOCTh YMEHHWI: CAMOCTOSITENFHO TUIAHUPOBATh W MPOBOJIUTH XUMHUYECKUI
9KCHEPUMEHT (TIOTy4eHUE U U3YUYE€HUE CBOMCTB OpraHMYECKHX BEIIECTB, KAUECTBEHHbIE PEaKIIUN
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB U  KUCIOPOJCOJEpPXKAIIMX OPraHUYEeCKUX BEIIECTB,
pelIeHne HKCIEPUMEHTAIBHBIX 3a/Jad [0 PACMO3HABAHMIO OPTraHUYECKUX BEIIECTB) C
coOnrofeHeM IMpaBWil  0e€30macHOro  oOpallleHus C  BElecTBaMU M J1JaOOpaTOpHBIM
o0opynoBanueM, (OpMyJIHpPOBATh II€Jb MCCIEJOBAHUSA, IMPEJICTABIATh B Pa3IM4yHON (opme
pe3yJbTaThl SKCIIEPUMEHTA, AaHATTU3UPOBATH U OLICHUBATh UX TOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTh YMEHHIA:



coOuro/1aTh MpaBUiIa HKOJOTUYECKU 1EJIeCO00pa3HOro MOBEJIEHHUs B OBITY W TPYJOBOM
JEATEIBHOCTH B IIEJIAX COXPAHEHMs] CBOErO 370POBbs, OKpYXarolled IpUPOIHOM cpenbl U
JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHMYECKOI'O JEHCTBHS Ha >KUBbIE OPraHU3MBbl ONpeAeNIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMAas cMbIci nokazatess [1I/IK;

aHAM3UPOBATh  LIEJECOOOPa3HOCTh  MPUMEHEHHMS  OPraHMYeCKHMX  BEIIeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLLIEHUS PUCK-T10J1b34;

c(OPMHUPOBAHHOCTh YMEHMIA: OCYLIECTBIATH LEJICHANPABIECHHBIH IMOMCK XMMHUYECKOMH
MHQOPMALIMU B PaA3IMYHBIX HUCTOYHUKAX (HaydyHas M ydeOHO-HAaydHas JUTepaTypa, CpeicTBa
maccoBoi uH(popmanuu, MHTepHET M Jpyrue), KpUTHYECKH AaHAJIM3HPOBATH XHUMHUUYECKYIO
uHpopMaluio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUHU C MOCTABJIEHHON y4ueOHOM
3aadei.

11 KIIACC

[IpenmetHble pe3yibTaThl OCBOEHHMS Kypca «OOmas U HeopraHuyecKas XUMHsD»
OTPAXKaKoT:

c(OPMHPOBAHHOCTD NPEJICTABICHUH: O MaTEpPUAILHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HABAaEMOCTHU SIBJICHUI NPUPOABI, O MECTE U 3HAYEHHM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECIICYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUH MPOOJIEM 3KOJOTHYECKOM,
HHEPreTUYECKONM M THILEBON O€30MacHOCTH, B pa3BUTHUM MEIULMHBI, CO3JAAHUU HOBBIX
MaTepHaJOB,  HOBBIX  MCTOYHHUKOB  JSHEprMHM, B  OOECHEYEHUH  PallMOHAIBHOIO
IPUPOAONOIIL30BaHUS, B POPMUPOBAHUN MUPOBO33PEHHUS U OOILEH KYIbTYphI YEIOBEKA, a TAKKE
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHON CpeE;

BJIQ/ICHUE CUCTEMOM XUMHUYECKMX 3HaHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
HOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbL, JIEKTPOHHAs: 000JI0UKa aToMa, S-
, p-, d-aTomMHBIC OpOHWTAK, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTOMa, THOPHIH3ALMs
aTOMHBIX OpOuWTaNedl, HMOH, MOJEKYJla, BaJCHTHOCTh, OJJIEKTPOOTPHLATEIHFHOCTh, CTEIEHb
OKHUCJIEHUS, XMMMUecKas CBsI3b (KOBaJEHTHAas, HOHHAas, MeETaJlIM4yecKas, BOJOpPOAHAsA),
KpUCTAJUITMUECKas pPEIIETKa, XUMHUYEcKas peakiusi, pacTBOp, IJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMs, CTENEeHb JAMCCOLMAlMM, BOJOPOJIHBIM  IIOKAa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEI, TEIUIOBOU 3(PPEKT XUMUUECKOIN peaknu, CKOPOCTh XUMUYECKOM
peakuuy, XUMHYECKOE paBHOBECHE;, TEOPUUM M 3aKOHbI (TEOpHsS AJIEKTPOIUTUUYECKOU
auccoumanuu, nepuoauyeckui 3akoH J[.M. MenneneeBa, 3aKOH COXPAaHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHHMs U NPEBPAILEHUs SHEPIMM IIPU XMMHYECKHX PEaKLHAX, 3aKOH IOCTOSHCTBA
COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3bIK XUMHUU,
MHUPOBO33PEHUYECKUE 3HAHMS, JEKAIIUE B OCHOBE NMOHUMAaHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SBJICHHUI; COBPEMEHHBIE NPEICTABICHUA O CTPOCHHM BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJIIPHOM M HAaJAMOJIEKYJSIPHOM YPOBHSX; IPEICTaBICHUS O MEXaHU3Max
XUMHUYECKMX pEeaklMi, TEepMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
IPOTEKaHus, O XHMMHYECKOM DPABHOBECHH, pacTBOpaXx M  JUCIEPCHBIX  CHCTEMax;
(akTOJIOrMUeCKHe CBEJCHHUS O CBOWCTBAaX, COCTaBe, MOJyY€HUH U O€30M1acCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKHX BEIIECTB B OBITY M INPAKTHUYECKOW MESITENbHOCTH YEJIOBEKa,
OOIIMX HAyYHBIX MPUHLIUIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUN: BBISIBIIATH XapaKTepHbIC MMPU3HAKH TOHATHIA, yCTaHABINBATh
UX B3aHMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOIME IMOHITHS IPHU ONUCAHUM HEOPraHMYECKHUX
BELIECTB U UX NPEBPAILECHUN;



c(hOpMHUPOBAHHOCTh YMEHHS HCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJUKY JUIsI COCTABIICHUS
dbopMyn BeMIECTB W ypaBHEHUH XWMUYECKUX PEAKIUi, CHUCTEMATHYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHasibHbIC Ha3BaHMsI OT/ICIBHBIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUS ONPEIEISITh BAJIEHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKUX
9JIEMEHTOB B COEIMHEHUSX, BUJ XUMUYECKOW CBS3HM (KOBAJICHTHAs, MOHHAS, METaJUIMYECKas,
BOJIOPOJIHAs ), TUI KPUCTAJUINYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCHMOCTb CBOMCTB BEIECTB OT BHUAA
XUMHUYECKON CBSI3M U TUMNA KPUCTANIMYECKOW PEemETKH, OOMEHHBIM U JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3U;

c(OPMHUPOBAHHOCTh YMEHMH: KIIACCH(PHUIMPOBATh: HEOPraHMYECKHE BeIIeCcTBAa MO HX
COCTaBY, XMMHMUYECKHE PEaKLUUU IO PA3JIUYHBIM MpU3HAKaM (YHUCIYy U COCTaBY pEarupyroLIux
BEIIECTB, TEIUIOBOMY d3(QeKTy peaklud, H3MEHEHHUIO CTeNeHEeHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, yYacTHUIO KaTaju3aTopa W JPYrue); CaMOCTOSITEIIbHO BBIOMpaTh OCHOBAHUS W
KPUTEPUU AJIs KIaCCU(PUKAIIUU U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIIU;

c(hOpMUPOBAHHOCTb YMEHHSI PACKpbIBaTh CMBICH Tiepuoauyeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPUPOBaTh €ro  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTePU30BaTh AJIEKTPOHHOE CTPOCHHWE aTOMOB M MOHOB
XUMHUYECKHMX DJJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepumonmueckoir cuctemst ..
MeHnneneeBa, UCHOJb3Yys MOHATUSA «IHEPreTUYECKUE YPOBHMY, «IHEPreTHUECKUE MOTYPOBHMY,
«S-, p-, d-aroMHBIE OpOWTaNM», «OCHOBHOE W BO30YXIEHHOE SHEPreTHUYECKHE COCTOSHHS
aToMa»; OOBSCHATb 3aKOHOMEPHOCTUM HU3MEHEHHUS CBOMCTB XHMMHUYECKMX JJIEMEHTOB M HX
COEMHEHMH 1o niepuogaM U rpymmam [lepuoauueckoii cucremsl . 1. MeHnneneeBa, BaJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX 3JIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMHUCHIBATh) OOIIHME XHUMHUYECKHE
CBOICTBa BEIIECTB PA3IUYHBIX KJIACCOB, MOJITBEP)KIaTh CYLIECTBOBAHHE N€HETHYECKON CBSA3U
MEX/1y HEOPraHNYECKMMHU BEIIECTBAMHU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOUINX XUMHUECKHUX
peaKuii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHS DJIEKTPOHHOTO OajlaHCa 3TUX PEaKIHii; peakuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS WX IMOJIHBIX M COKpPAIIEHHBIX HOHHBIX YypaBHEHUH; peakuui
TUAPONIN3a; PEaKIHUil KOMILIeKcooOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB LMHKAa W
AJTFOMHUHHS ),

c(OPMHPOBAHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHUX
peakiuii ¢ y4y€TOM HMX OHHEPreTHMYECKUX XapaKTEepPUCTHUK, XapakTep H3MEHEHHsS CKOpPOCTU
XUMHUYECKON PEeakiMu B 3aBUCUMOCTU OT Pa3iHuYHBIX (PAKTOPOB, a TaKkKe XapaKTep CMEIICHUs
XUMHYECKOT0 PaBHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpuniun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XMMHUECKHUE PEAKIIHH, JICKAIINE B OCHOBE
IPOMBIIIJIEHHOTO TOJY4YeHUs] CEpHOM KHUCJIOThl, aMMHaka, oOOILIMEe HayuyHble MPUHIIMIIBI
XUMHUYECKHX TPOU3BOJCTB; I€eCO00Pa3HOCTh MPUMEHEHUS HEOPraHWYECKUX BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMO 3HAHHUI O METO/IaX HAyYHOTO MO3HAHUS SBICHUN
Opupoabl — HaOJMIOJEHHE, U3MEpPEHHE, MOJAEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSTh 3TH 3HaHUS MpU
OKCIIEPUMEHTATHHOM HCCIEAOBAHUN BEIIECTB M IS OOBSCHEHHS] XHUMHUYECKHUX SIBIICHUH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATENBHOCTH YEJI0BEKA U B IOBCEAHEBHOMN XKHU3HU;



c(hOpMHUPOBAHHOCTh YMEHHUSI BBISBIISATH B3aMMOCBSI3b XUMUUECKUX 3HAHUI C MOHATUSIMU U
NpPEACTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IpPEAMETOB i 0Oojiee OCO3HAHHOTO
IIOHUMAaHUS MaT€pUaAIbHOIO €MHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHUS MTPOBOAUTH PACUETHI: C UCIOIb30BAaHUEM MOHATUI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIMs»; MacChl BEIIECTBA MM 00bEMa rasa
110 M3BECTHOMY KOJIMYECTBY BEILECTBA, MacCe WIH 00BEMY OJHOTO U3 YUAaCTBYIOIIUX B PEAKLIUU
BELIECTB; TEIUIOBOTO 3(eKTa peakiuu; 3HaueHUs BOJIOPOAHOIO MOKa3aTelsl paCTBOPOB KUCIOT
U IIeNoYed C M3BECTHOM CTENEHBIO0 JIMCCOLMAlUK; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKLMH, €CIU OJHO M3 MCXOAHBIX BEIIECTB JAHO B BHUJIE PACTBOpPA C ONPEACIEHHON
MaccoBOW J10Jiell pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE (MMEET MpPHUMECH); JI0JU
BBIXO/1a MPOJYKTa peakuu; 00bEMHBIX OTHOLLIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHUN: CaMOCTOSTEIbHO TUIAHUPOBATh M MPOBOJIUTH XMUMHUYECKUN
9KCIIEPUMEHT (TIPOBEICHUE peakluii HOHHOTO0 OOMeHa, OATBEPKIeHIEe KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, OIPEAEICHUE CPEIbl PACTBOPOB BEILIECTB C IIOMOIIBI UHIAUKATOPOB,
U3Y4YE€HHUE BIUSHUS Pa3lIU4YHBIX (PAKTOPOB HA CKOPOCTh XMMMYECKOH peaklMH, pelieHue
9KCIIEPUMEHTAJBHBIX 337a4y no TemaMm «Mertamibs»y u «HeMeramns»y) ¢ coOnroaeHreM MpaBHl
6e3omacHOro oOpalleHus ¢ BELECTBAMU U JTAOOpaTOPHBIM 00OpYyJOBaHUEM, (OPMYIHPOBATH
Lelb MCCIENOBAaHUS, TMPEJICTaBIATh B pa3IMYHOM (opMe pe3ysibTaThl OSKCIIEPUMEHTAa,
AQHAJIM3UPOBATh U OLICHUBATh UX JTIOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMEHUH: COONIOAATH MpaBUIa MOJIb30BAHUS XUMUUECKON MOCYAON U
71a00paTOpHBIM 000pYAOBaHHEM, OOpAlllEHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMAMHU
[0 BBINOJHEHUIO JAa0OpPAaTOPHBIX XHMHYECKHX OIBITOB, JKOJOTHYECKH IIeJIeco00pa3Horo
NOBEJICHUS B OBITY W TPYIOBOH NEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 30POBBS,
OKpY>Kalollleil TPUPOJHOM Cpeabl M JAOCTHXKEHUS €€ YCTOMYMBOIO pPAa3BUTHS, OCO3HABATH
OMACHOCTb TOKCHYECKOTO ACWCTBMS HA JKMBBIE OPraHU3MBbl ONPEIEIEHHBIX HEOPTraHMYECKHX
BEILIECTB, TOHMMAas cMbIca nokaszarens [TJIK;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IICJIICHANIPABICHHBI MOWCK XUMHUYECKOU
uHbOpMallMU B PA3IMYHBIX HCTOYHUKAX (HayyHas W y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uHGpopmainuu, WHTEepHET W JApyrue), KPUTHUYECKH aHAJIU3UPOBATH XHUMHUYECKYIO
uHpOpMaLMIo, IepepadaTbiBaTh €€ W UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHON y4eOHOU
3agadei.

TEMATHUYECKOE INTAHUPOBAHUE
TemaTuueckoe IUIAHUPOBAHHME COCTABIIEHO C Y4eTOM paboueil mporpaMMbl BOCIUTAHHUS.
[ToreHuunan naHHOro y4eOHOTo mIpeaMeTa OOEeCeuMBaeT peaju3aliio CIEAYIOUUX LEIeBBIX
OPUOPUTETOB BocnuTaHus odyvaromuxcs COO:
I{eneBbie OpUEHTUPBI PE3YIBTATOB BOCIIMTAHUS
1. I'paxx1aHCKO-IATPUOTUYECKOE BOCIIUTAHUE:

. 3HAIONIMI U JTIOOSIIUN CBOI MaJIyI0 POJIMHY, CBOM Kpai, UMEIOIIUI MpeCTaBICHUE O
Ponune — Poccnn, ee Tepputopun, pacoyoKEHUN;

. CO3HAIONIMK MPUHAAJIEKHOCTh K CBOEMY Hapoay M K obOmHoctu rpaxnaan Poccum,
MIPOSABIIAIONININ YBAKEHUE K CBOEMY U IPYTUM HAapOJaM;

. MOHUMAIOIIUN CBOIO COMPUYACTHOCTH K MPOIUIOMY, HACTOSIIEMY M OyIylIEMYy POJIHOTO
Kpas, ceoer Pogunel — Poccun, Poccuiickoro rocynapcrsa;

. MOHUMAIOIMI 3HaYEHUE IPaKJaHCKUX CUMBOJIOB (rocyAapcTBEeHHas cuMBoJinka Poccun,

CBOECTO pervoHa), Mpa3gHUKOB, MECT TIOYUTAHHUS TEepOeB U 3alMTHUKOB (TedecTsa,
MIPOSIBJIAIOIINN K HUIM YBAKCHHE;

o I/IMCIOH_II/Iﬁ HepBOHa‘-IaJIBHLIe Hpe[[CTaBJICHI/HI (0] HpaBax N OTBCTCTBCHHOCTH 4YCJIOBCKA B
oO1ecTBe, TpaKIaHCKHUX MTpaBax M 00sS3aHHOCTSIX;



. NPUHUMAIOMMI y4yacTHe B JKM3HM Kiacca, o00IIeoOpa3oBaTeNIbHOW OpraHu3aluu, B
JOCTYITHOM 10 BO3PACTY COLMAIIBHO 3HAYMMOU J€ATEIbHOCTH.

2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTaHUE:

e YBAXAIOWNHA JyXOBHO-HPABCTBEHHYIO KYJIBTYpY CBOEH CEMBH, CBOErO0 HapoJa, CEMEHHBIE
LIEHHOCTHU C YYETOM HallMOHAIbHOM, PEIUTHO3HON NIPUHAIEKHOCTH;

e CO3HAKOIIMKM LEHHOCTh KAKJIOM 4YEIOBEYECKOM XKW3HM, NMPU3HAIOLINN WHINBHUIYaJIbHOCTh U
JIOCTOMHCTBO KaKJI0T'0 YEJIOBEKa;

e J00pOKeNaTeNbHbIM, MPOSBIAIOMIUNA CONEPEKUBAHNE, TOTOBHOCTh OKa3blBaTh IOMOIIb,
BBIPAXKAIOLINM HENpHUITHE IOBEIEHUs, NPUUYMHAIONIEr0 (U3UYECKUH W MOpalbHBIN Bpel
JIPYTUM JIFOJSM, YBaXKarOIUI CTapIInX;

e YMEKOIIMH OICHMBATHh IOCTYNKH C IO3ULIHMHA KX COOTBETCTBUS HPABCTBEHHBIM HOpMaw,
OCO3HAIOLIUN OTBETCTBEHHOCTH 33 CBOU ITOCTYIIKH;

e BIIAJICIOIUI MPEICTABICHUSIMU O MHOI00Opa3HM S3bIKOBOIO M KYJBTYpHOTO MPOCTPAHCTBA
Poccun, wumeromuii nepBOHAYaJbHbIE HABBIKM OOLIEHHUS C JIIOABMHM Ppa3HbIX HApOJIOB,
BEPOUCIIOBEAHUN;

e CO3HAIOIIMI HPABCTBEHHYIO M OCTETUYECKYIO IEHHOCTb JIUTEPATYPhl, POIHOTO s3bIKa,
PYCCKOTO f3bIKa, POSABIAIOIINN HHTEPEC K YTCHUIO.

3. DcreTnueckoe BOCIUTAHUE:

CHOCOOHBIN BOCIIPMHMMAaTh M YyBCTBOBaTbh NMPEKPACHOE B OBITY, NMPHPOJE, MCKYCCTBE,

TBOPYECTBE JIFOJEH;

. MIPOSIBIIAIOIIUN UHTEPEC U YBAXXEHUE K OTCUYECTBEHHOM M MHUPOBOM XYyHOXKECTBEHHOU
KYJBTYpE;
. MPOSIBIIAIOIIUN CTPEMIICHUE K CAaMOBBIPKEHUIO B Pa3HbIX BHUIAX XYI0XKECTBEHHOMN

NeSITeIbHOCTH, UCKYCCTBE.
4. ®wusuueckoe BOCHUTAHUE, (POPMUPOBAHUE KYJIBTYPbl 3A0pPOBbS M 3MOIMOHAILHOTO
Onaromnonyyus:

. Oepe’KHO OTHOCSIIUICS K (PU3UUYECKOMY 3J0POBbIO, COOIIONAIONINNA OCHOBHBIE MpaBUIIa
3I0poBOro M Oe3omacHOro sl ce0s W JAPYyrux Jojaer obOpaza >XKW3HH, B TOM YHUCIE B
MH(POPMALIMOHHOM Cpee;

. BJIQ/ICIOIMN OCHOBHBIMH HaBBIKAMH JIMYHOW U OOIECTBEHHOM TMIHMEHbI, 0€3011acHOrOo
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

. OpUEHTHPOBAaHHBIH Ha (U3MUECKOe pa3BUTHE C YYETOM BO3MOXKHOCTEM 310pOBbs,
3aHATHS PU3KYIBTYPOH U CHOPTOM;

. CO3HAKOIINWNA ¥ MPUHUMAOIINN CBOIO MOJIOBYIO NMPHUHAJIEKHOCTh, COOTBETCTBYIOIUE €1
ncuxo(u3nuecKue U NOBEJCHYECKIE OCOOCHHOCTHU C YUE€TOM BO3pacTa.

5. TpynoBoe BocniuTaHue:

e  CO3HAIOMIMU IIEHHOCTb TPY/Ia B )KU3HU YEJIOBEKa, CEMbH, OOIIIECTBA;

e  MPOSBIAIOUIMNA YBaXXEHUE K TPYyLy, JIOJIM Tpyaa, OepeXHOEe OTHOLIEHHUE K pe3ysbTaTaM
TpyZa, OTBETCTBEHHOE NOTpeOIICHHE;

e TPOSBIAIOUIMNA UHTEPEC K PA3HBIM NMPO(ECCHsIM;

e  YYaCTBYIOIIMH B pa3iIMYHbIX BHJAX JOCTYIHOIO II0 BO3pacTy TpyAa, TPYAOBOH
JEATCIIBHOCTH.

6. DKOJIOrM4E€CKOE BOCIIUTAHUE:

e IIOHMMAIOIIUN LEHHOCTb NMPUPOABI, 3aBUCUMOCTb >KM3HH JIIOJE€H OT MPUPOJbI, BIUSHUE
JIOZIEH Ha IPUPOLY, OKPYKAIOLIYIO CPENY;

e TIPOSIBIIAIONINMA JIOOOBH W OEpekHOE OTHOIIEHHE K TMPHUpPOJE, HENpHsITHE ACHCTBUA,
HNPUHOCALINX BPe IPUPOJIE, OCOOEHHO XKHUBBIM CYILECTBAM;

e BBIPAKAIOUIMI TOTOBHOCTb B CBOEH JEATEIBHOCTH IPHUAEPKUBATHCS SKOJIOTMUYECKHUX
HOPM.

7. LleHHOCTh Hay4YHOIO IMO3HAHUS:

e BEIPQXKAIOIIMI  TO3HABaTENIbHbIE  WMHTEPEChl, aKTHUBHOCTb,  JIIOOO3HATENBHOCTh U



CaMOCTOSITENIbHOCTh B MIO3HAHUU, MHTEPEC U YBAKEHHUE K HAYUHBIM 3HAHHSIM, HAyKe;

e O0JIafalOMK  TEPBOHAYAIBHBIMM HPEJICTAaBICHUAMH O TPUPOJHBIX M COLMAIBHBIX
00BeKTaX, MHOrooopasuu OOBEKTOB U SBIECHUN MPHUPOABI, CBA3M KHUBOW M HEXHUBOU
IPUPOJIbI, O HAYKE, HAYYHOM 3HAHUU;

e UMEIOIINH MepBOHAUaIbHbIE HABBIKK HAONIOIEHUH, CUCTEMATH3AIlUH U OCMBICIICHHUS OTbITa

B €CTECTBEHHO-HAYYHOU U TYMaHUTApHOU 00J1aCTsIX 3HAHMUS.
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[TPOI'PAMME

IMPOBEPSEMBIE HA EI'D 1O XUMUWU TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITIPOT'PAMMBI CPEJTHEI'O

Kon
IPOBEPSIEMOT0
TpeOoBaHUs

1

1.1

OBHIET'O OBPA3OBAHUA

IIpoBepsiembie TPeGOBaHNUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHON MPOrpaMMBbl CpeiHero o01ero 00pa3oBaHus

BitaneHnue cucteMoil XMMUYECKUX 3HAHUN, KOTOpPast BKIIIOYAET:

OCHOBOTIIOJIArarolue NOHATUS (XUMUYECKUN AJIEMEHT, aTOM, U30TOIIbI, 3JEKTPOHHAs
obonouka aroma, S-, p-, O-2JIEKTPOHHBIE OpOWTATM aTOMOB, OCHOBHOE U
BO30YXJIEHHOE COCTOSIHUE aToma, IOH, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPHULIATEIHOCTh, CTEIEHb OKHCICHMS, XUMHUYECKas CBs3b (G- M T-CBSA3b,
KpaTHBIE CBSI3M), TMOpUIM3alMsl aTOMHBIX OpOMTajel, KpucTalInyecKas pemérka,
MOJIb, MOJISIpHas Macca, MOJSIPHBIM 00BEM, MOJsIpHAs KOHIIEHTpPAIUS, PacTBOPHI
(MCTUHHBIE, IUCIEPCHBIE CHCTEMbl), KPHUCTAIJIOTHIPATHI, YIJIEPOJIHBIH CKEJeT,
(GyHKIMOHAIbHAS TPYMIA, pajuKall, U30MEpbl, CTPYKTypHass (opmyna, H30MepHs
(cTpykTypHasi, reoMmerpuyeckas (1IMc-, TPAHCU30MEpHUs), TOMOJOTHMYECKUH psi],

TOMOJIOT'H, YIJIICBOAOPOIBI, KHCJIOPOI- )51 a30TCoACpIKaAIIUC COCAMHCHUA,
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1.2

1.3

OMOJIOTUYECKN aKTHBHBIE BEIIECTBA (YIJIEBOJIBL, )KUPBI, OCIIKK), MOHOMED, TOJIIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COEIWHEHHS, KPEKHHT, pU(OPMUHT,
TUNBI  XAMHUYECKHX peakiyid (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE, HK30- W
SHAOTCPMHYCCKUEC, PCAKIIUHN NOHHOTI'O O6MCHa, roMO- U Ir€TCPOrcHHLIC, O6paTI/IMBIe u
HEOOpaTUMEbIE), PaCTBOP, OJIEKTPOJIUTHI, HEDJICKTPOIHUTHI, JJICKTPOIUTHICCKAS
aucconumanus, CTCICHb AUCCOLMAlNHU, OKUCIIUTCIb, BOCCTAHOBUTCIIb, J3JICKTPOJIU3,

CKOPOCTbh XUMUYECKON peaKkIui, XUMHUYECKOe PaBHOBECHE)

TEOpUU M 3aKOHBI (TEOpHUS XMMHUYECKOTO CTPOEHUsS opraHudeckux BemecTB A.M.
Bytneposa, Teopus snexkrponuTuyeckoil auccomuanuu, [lepuonnueckuii 3axkon .M.
MeneneeBa, 3aKOH COXPAaHEHHsS] MAacChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK
XUMHHU, MUPOBO33PCHUYCCKUC 3HAHHUA, JIC)KAIIUC B OCHOBC IMOHUMAHHUA NTPUYINHHOCTHU
U CHCTEMHOCTH XUMHUYECKHX SIBICHUN, COBPEMEHHBbIE NPEJCTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, MOJICKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

MPEJCTaBICHUST O MEXaHM3MaX XHUMHUYECKUX PEaKIHil, TepMOAMHAMUYECKUX U
KHMHCTHUYCCKHUX 3aKOHOMCPHOCTAX HX IMPOTCKAHUA, O XHUMHUUYCCKOM PAaBHOBCCHH,

JUCHICPCHBIX CUCTEMAX

1.4

1.5

2.1

(aKTOJIOTUYECKHE CBEJCHHMS O CBOMCTBax, COCTaBe, MOJYYCHHH M 0OE30MacHOM
WCIIOJIb30BAaHUN BaKHEUITUX HEOPTAaHMUECKUX W OPTraHUYECKUX BEIIECTB B OBITY U

IIPAKTUYECKOH JEATEIbHOCTH YEI0BEKA

o0Ipe HayyHble TNPUHIMIBI XMMHUYECKOTO TIPOU3BOACTBA (HAa TMpuUMepe
IIPOM3BOJICTBA CEPHOI KHCIIOThI, aMMHaKa, METaHOJIa, epepaboTKu HEPTH)
CchopMupOBaHHOCTb YMEHUH BBISBIIATD:

XapaKTCPpHbIC TIPU3HAKW W B3dUMOCBSA3b H3YUCHHBIX HOHHTHﬁ, MMPUMCHATH
COOTBCTCTBYIOIIHUC MMOHATHUA ITPU ONMHUCAHUU CTPOCHUSA U CBOICTB HEOpPTraHN4YCCKUX "

OpPraHMYCCKNX BCHICCTB U UX HpeBpaHIGHI/II\/’I

2.2

3.1

3.2

4.1

B3aMMOCBSI3b XHMHYCCKHX 3HAHHH C IOHATHAMH H MMPEACTABIICHUAMU JPYIUXx
npeaMEeToB  1JId 0ojice OCO3HAHHOIO IIOHMMAaHUA M OOBICHEHHA CYHIHOCTH

MAaTEpHAIBHOTO €IMHCTBA MUPA
CdhopmupoBaHHOCTH YMEHHUS UCTIONB30BATh:

HAaUMEHOBAHUS XUMUYECKUX COEAMHEHUN MEXIYHAapPOJHOIO COI3a TEOPETUUECKON U
IIPUKJIAJHOM XUMUH U TPUBHAJIbHBIE HA3BAHUS BEILIECTB, OTHOCSIINUXCS K U3YUEHHBIM
KJlaccaM OpPraHN4eCKUX U HEOPTaHUYECKUX COETUHEHUN

XMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHHsS (OPMYJT HEOPTraHWYECKHX BEIIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX)

(bopMyI1 OpraHMYeCKUX BEIIECTB
CdopMupoBaHHOCTH YMEHHSI KIACCU(PUIIUPOBATE:

HCOPraHNM4YCCKUC BCIICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHUA W KPUTCPUU JIA



4.2

4.3

7.1

7.2

7.3

8.1

8.2

10

KJIaCCU(PHKALIMHI N3Y4aEMbIX XUMHIECKUX O0HEKTOB

OpPraHn4cCKuC BCHICCTBA, CAMOCTOATCIILHO BBI6I/IpaTb OCHOBAaHUA W KPpUTCpHUU JIA

KJIaCCI/I(i)I/IKaLII/II/I HN3y4aCMbIX XUMHUYCCKUX 00OBEKTOB

[0 pa3jIMuHbIM IPHU3HAKaM (YMCIY M COCTaBY pEarupyrolluX BELIECTB, TEIIOBOMY
3pdekTy peakuuu, W3MEHEHUIO CTETEeHEeW OKUCIICHHS DSJIEMEHTOB, OOpAaTHMOCTH

pcaKknuu, y49aCTruro KaTaJ'II/BaTOpa)

ChopmupoBaHHOCT, YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y>KIEHHOM COCTOSIHUM) U MOHOB XMMHUYECKUX 3JeMEHTOB 1 — 4
nepuonoB Ilepmogmueckoit cucrembl .M. MenneneeBa W HX BaJICHTHBIE
BO3MOXXHOCTH,  HUCHOJB3ysd TOHATHS S-, p-, O-3JCKTpOHHBIC  OpOMTAIH,

HHEPreTUUECKUE YPOBHU

ChopmupoBaHHOCTE yMEHHS OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBONCTB

XMMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM COCTUHEHHUH 110 epHoaM U rpyInnam

ChopMUpOBaHHOCTb YMEHHUSI COCTABJIATH YPABHEHUS XHMHUYECKHUX pEakIuid u

PaCKpbIBaThb UX CYHIHOCTD:

OKHCJIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKL[I/Iﬁ MmoCpeaACTBOM COCTaBJICHUA

QJICKTPOHHOT'O 0anaHca 3THUX pCaKHI/Iﬁ

YpaBHEHUsI PEAKIUN Pa3IMUHBIX THUIOB; TOJHBIE W COKpAIIEHHBIE YpPaBHEHUS
peakiuii HOHHOTO OOMEHa, YYUThIBAsl YCJIOBUS, MPU KOTOPBIX 3TH PEaKIUU UAYT J0
KOHIIa

peakuuil  THOPOJW3a,  peakluil  KoMIUleKkcooOpa3oBaHUs  (Ha  mpumepe

TUIPOKCOKOMILJIEKCOB IIMHKA U QJIFOMUHUSA )
CdhopmupoBaHHOCTH YMEHHUS MTOATBEPKIATH:

Ha KOHKPETHBIX IpHMEpax XapakTep 3aBUCUMOCTH PEAKIMOHHOH CIOCOOHOCTU
OpPraHUYEeCKUX COCIMHEHHM OT KPaTHOCTH U TUIIA KOBAJIEHTHOM CBSI3U (G- U TT-CBSI3H),
B3aUMHOI'O BJIMSIHUSL aTOMOB M TIpyNn aTOMOB B MOJIEKYJaX, a Takke OT

0COOEHHOCTEN peain3aliii pa3JIMIHbIX MCXAaHU3MOB IIPOTCKAHHA peaKquI

XapaKTCPHbIC XUMHUYCCKUC CBOMCTBA BEIECTB COOTBCTCTBYIOIIINMHU SKCIICPUMCHTAMU

H 3a11iuCIMHn ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMUpOBaHHOCTh YMEHMsI XapaKTepU30BaTh COCTaB M Ba)KHEHIIMe CBOWCTBA
BELIECTB, MPUHAMJIEKAILIUX K ONPENeNEHHBIM KjaccaM M TpyIIaM COEIUHEHUN
(mpocThle BeliecTBa, OKCUABI, THIPOKCHIbI, COJIM; YIJIEBOAOPObI, IPOCThIE 3(PUPHL,
CIUPTHI, (PEHOIBI, aJIbJETU/IbI, KETOHbI, KapOOHOBBIE KHCJIOTHI, CIOKHBIE 3(PHPHI,

JKUPBI, YTTIEBOIbI, AMHHBI, AMUHOKUCIIOTHI, OSJIKH )

CchopMupoBaHHOCTb YMEHHS INPOBOAUTH PACUYETHI MO XMUMHUYECKHM (opmyliaM u

YPaBHCHUAM XUMHNYCCKUX peaKHI/Iﬁ C UCITIOJIb30BaHHUEM (1)I/I3I/I‘IGCKI/IX BCJIIMYHH:

10.1

MacCChbl (O6’béMa, KOJIMYCCTBA BCI_I_ICCTBa) MMpoayKTa p€akiuu, €CJI OAHO U3 UCXOOHBIX



10.2

BEILIECTB JAaHO B BUJIE PAacTBOpa C OINPEACIEHHOW MAaCCOBOM J0OJIEW PAaCTBOPEHHOIO

BEIIIECTBA WJIU JAHO B M30BITKE (MMEET MPUMECH)

MaccoBOM WM 00BEMHOM 10U, BBIXO/1A MPOAYKTA PEAKIIMU

10.3
10.4
10.5

11

12

13

14

15

TEIUIOBOTO P QeKTa peakuui
00BLEMHBIX OTHOIIIEHUI Ta30B
0 HAXOXACHUIO XMMUYIECKON (hOpMYJIbI BEIIeCTBa

Bnanenue cucremoil 3HaHMM O METOJAX HAYYHOI'O IO3HAHHUS SIBJICHUU NPHUPOJIBI,
WCTOJB3YEMbIX B €CTECTBEHHBIX HAyKaX M YMEHHE MPUMEHSATh ATU 3HAHUS MPHU
AKCIIEPUMEHTAILHOM HCCIICIOBAHUU BEUIECTB M JUIsI OOBSICHEHUS XUMHUUYECKHX
SIBJIEHU, UMEIOIIUX MECTO B MPHUPOJIC, TPAKTUUECKON NESITEIbHOCTU YEJIOBEKA U B

MOBCEAHEBHOM KU3HU

C¢hopMHPOBAaHHOCTE YMEHHUSI INPUMEHSTh (UCIOJIB30BATh) 3HAHHUA O COCTAaBE U
CBOMCTBaX BEUIECTB U1 OKCIEPUMEHTAIbHOM IPOBEPKU THUIIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHUYECKUX peakuii W  MpPOTHO3MPOBAHUS
BO3MOKHOCTEH MX OCYLIECTBICHHS; CHCTEMHbIE XUMUYECKHE 3HAHUSI JJIs1 OOBSICHEHUS
U NPOTHO3UPOBAHMS SBJICHUM, HMEIOIIUX €CTECTBEHHOHAYYHYK0 NPUPOLY; Ul

MIPUHATHUS TPAMOTHBIX PEHICHUH MPOOJIeM B CUTYalLUsX, CBI3aHHBIX C XUMUEH

CchopMupoBaHHOCTh YMEHUS IJIAHUPOBATH M MPOBOJAUTH XUMHUUECKUH SKCIIEPUMEHT
(mony4yeHne W U3y4YE€HHE CBOMCTB HEOPraHMYECKHMX U OPraHWYEeCKUX BEIIECTB,
KaueCTBEHHbIE peakuuu YTJIEBOJOPOOB pa3IMYHBIX KJIaCCOB u
KHCJIOPOJICO/IEP)KAILMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3aJa4 1O pAcHO3HaBaHUIO HEOPraHMYECKUX W OpPraHUYeCKHX BEIECTB) C
coOMIoIcHHeM TpaBuUil 0€30MacHOro OOpalleHHsl ¢ BEeIIeCTBaMH U JabOpaTOpHBIM
o0opynoBaHueM; (HopMyIHpOBaTh IEJIM UCCIEIOBAHUS; MPEICTABIATh B Pa3IMUHON

(bopMe PE3YJIbTATEI SKCIICPUMCHTA, aHAJIU3UPOBATh U OUCHUBATD UX JOCTOBCPHOCTDH

ChopMHPOBaHHOCTH YMEHUS OCYIIECTBIATH IENICHANIPABICHHBIN OMCK XMUMHUYECKON
uHpOpPMAIMK B PA3IMYHBIX MCTOYHMKAX (Hay4yHas M y4eOHO-Hay4yHas JUTEpaTypa,
cpencTBa MaccoBoil uH(poOpMaimu, ceTb MHTEepHEeT U Jpyrue), KPUTUYECKU
aHATM3MPOBATh XUMHYECKYI0 MH(OpMAIHIO, TepepadaThiBaTh €€ M HCIOJIB30BaTh B

COOTBETCTBHUHM C TIOCTaBJIIEHHON y4eOHOU 3ajaueit

CchopMHpOBaHHOCTE YMEHHSI IPOrHO3MPOBATh, AHAIM3UPOBaTb M  OLIEHUBATh
MH(OPMAIMIO C MO3UIHUI IKOIOTMYECKOM Oe30MacHOCTH IMOCIEACTBUN OBITOBOM U
IPOU3BOJICTBEHHOMN JESTENbHOCTH YEJIOBEKA, CBA3aHHOW C MEpepabdOTKONM BEILECTB;
c(OPMUPOBAHHOCTh YMEHHMH OCO3HABaTh ONACHOCTb BO3JCHCTBUS Ha JKUBBIE
OpraHu3MbI OHpeI[eJ'IéHHBIX BEUIECCTB, IIOHHMMAasA CMBICI IIOKa3aTeElIsd HpCI[GHBHOﬁ
I[OHyCTHMOfI KOHIOCHTpAlUM, W IHOACHATHL Ha IpUMEpax CIOCOOBI YMCHBIICHUA H

MMpeaO0TBPALICHUA UX BPEAHOT'O BOB[[GI\/JICTBI/IH Ha OpraHu3M 4YCJIOBCKa
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1.1

1.2

HpOBepHeMblﬁ JIEMEHT COAECPKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

Crpoenne BemectBa. CoBpeMeHHass MOJEIb CTpPOeHUs aroMa. PacmpeneneHue
9JIEKTPOHOB  TI0  JHEPreTHYecKMM  YpoBHSAM. Kiaccupukamuss XUMHYECKHX
aseMeHTOB. OCOOCHHOCTH CTPOCHMsI DHEPreTHUECKUX YpOBHEiH aTomoB (S-, p-, d-
anemMeHToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHUSI AaTOMOB. OJEKTPOHHAas

KoH(UTyparus aroMa. BaJleHTHBIC AIEKTPOHBI

[Tepuonuueckas cucrema xumuudeckux siemeHToB .M. MenneneeBa. duznueckuii
cmbica [lepuoguueckoro 3axona .M. MenneneeBa. IIpuunHbl U 3aKOHOMEPHOCTH
W3MEHEHUSl CBOMCTB JJIEMEHTOB WU HUX COEAUHEHUM IO MEpUoJaM U Tpyniam.
3aKOHOMEPHOCTH B HU3MEHEHMM CBOMCTB MPOCTBIX BEIIECTB, BOJAOPOJIHBIX

COEMHEHHI, BBICIITUX OKCUJIOB U TUIPOKCH]IOB

1.3

1.4

BaneHTHOCTS. SJIGKTpOOTpI/ILIaTeJ'IBHOCTB. CrereHb OKUCICHUS

Bunbel xuMudeckoil cBsi3u (KOBaJIGHTHAsl, MOHHAs, METAJJIMYECKasi, BOJOPOJIHAs) U
MeXaHu3Mbl €€ o0pa3oBaHus. MEXMOJEKYIsIpHbIe B3auMonaeicTBus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJAPHOTO CTPOEHHUS. THIBl KPUCTAINYECKUX PEHIETOK.

3aBHUCHMOCTh CBOMCTBA BCIICCTB OT TUIIA KpHCT&J’IJ’IH‘-ICCKOﬁ peI_HéTKI/I

1.5

XuMu4uecKas pcakuus. KJ'IaCCI/I(I)I/IKaI_[I/I}I XHUMHUYCCKUX pCaKLII/Iﬁ B HeOpFaHquCKOﬁ )51

OpFaHH‘{eCKOf/'I XUMHUH. 3aKOH COXpPaHCHHUA MACChl BCIIECCTB

1.6
1.7

1.8

1.9

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3UYHbIX (PaKTOPOB
TennoBsie 3¢ (hekThl XUMUYECKUX peakiuil. TepMoXuMHuecKkre ypaBHEHUs

OO6patumple peakiuu. XWUMHUYeCKoe paBHOBecwe. @akTopbl, BIUAOIIME Ha
cOCTOsIHUE XUMHYeckoro paBHoBecus. [Ipunuun Jle [llatense
OnektposMTrueckas aucconmanus. CuiabHble H  ciadbie daekTposuThl. Cpena

BOJHBIX PaCTBOPOB BCHICCTB: KHUCJAsAd, HeI>'ITp aJlbHasg, 1ICJI0YHasd. CreneHb

JHcconuanyy. Peakipyu HOHHOTO obMeHa

1.10

IMaapomus coneit. MonHoe mnpowusBeneHue Boabl. Bomopomuwii mokazatens (pH)

pacTBopa

1.11

1.12

1.13

CriocoObl BBIPaXKEHHs KOHLIEHTPALMU PacTBOPOB: MaccoBasl N0 PacTBOPEHHOIO
BEIIECTBA, MOJIApHAs KOHILEHTpauus. HacelllleHHble M HEHACBIILIEHHBIE PACTBOPBHI,
pactBopuMocTh. Kpucramnoruapatst

OKHCAUTENBPHO-BOCCTAHOBUTENbHBIE peakuuu. lloBeneHue BellecTB B cpemax c

Pa3HbIM 3HAYCHHUEM pH Mertoapl SJICKTPOHHOT'O Oamanca

DNEeKTpOIN3 pacTBOPOB U PACIUIABOB COJIEN



2.1

OCHOBBI HEOPTaHUYECKOW XUMUH

Knaccmlmxauml HCOPTaHNYCCKUX COE€IUHEHMH. HOMCHKHaTypa HCOPraHNYCCKUX

BCIICCTB

2.2

2.3

24

2.5

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX METAUIOB (HATPUM, Kaluil, KaJlblUid, MarHuu,
QTIOMUHUM, ITMHK, XpOM, XeJe30, MeIb) U HX coenuHeHuid. OOmme CcrocoObl

IIOJIYYCHH MCTAJIJIOB

XWMHYECKHE CBOMCTBA BAXHEHIITMX HEMETAIIOB (TaJIOT€HOB, CEPhI, a30Ta, Gocdopa,
yriaepojia U KPEMHHUS) U UX COCIMHEHHH (OKCHIOB, KUCIOPOACOASPKAIINUX KHUCIIOT,
BOJIOPOJHBIX COCTMHEHU )

['eneTndeckas CBSI3b HEOPraHUYECKHUX BEILIECTB, MPUHAIICKANTUX K PA3ITHUHBIM
Kjaccam

#HH#Par##H## nentudukannst HEOpPraHMUeCKux coequHeHnid. KauecTBeHHbIE peakiuuu

Ha HCOPIraHNYICCKHUEC BCIICCTBA U NOHbI

OCHOBBI OPraHUYECKON XUMUU

3.1

3.2

OcCHOBHBIE TIOJIOKEHUSI TEOPUU XHUMHUYECKOTO CTPOCHHUS OPTaHMYECKUX COCIMHCHHIMA
A.M. byrnepoBa. VYriaepoaHblii CKeJIET OpraHUYecKOd MoseKyJsbl. KpaTHOCTh
XUMUYECKON CBS3H. S- M P-CBSI3H. SP3-, SP2-, SP-ruOpuau3anuu opOuTaaeii aToMoB
yriaepoaa. 3aBUCHMOCTb CBOICTB BELIECTB OT XMMHMUYECKOIO CTPOEHHUS MOJEKYII.

I'omonoru. I'omonorudeckuit psia. somepust u n3oMmepbl

[TonsTHe 0 GyHKIMOHAIBHOM rpyme. OpueHTaHOHHBIC Y((HEKTH 3aMeCTHTEIEH

3.3

3.4

3.5

3.6

[IpencraBnenue o0 KiIacCUpHUKAIMM OpPraHMYECKUX BemlecTB. HomeHkiaTypa
OpPraHMYeCKUX COEAMHEHUN (cucTeMaTudeckas) M TpUBUAIbHBIE  HA3BAHUS

BaKHEHIIINX HpeHCTaBHTeHeﬁ KJIACCOB OPraHNM4YCCKHX BCIICCTB

CBO60,Z[HOp8.I[PIKEUILHLII>i M VOHHBIA MEXaHU3MBI pCaKIuu. ITonsaTue o HYKJIGOQ)HJIC n

snektpodune. [IpaBuno Mapkosuukosa. [IpaBuno 3aiinieBa

Ankanbl. XMMHMUYECKHE CBOMCTBA aJKaHOB: TaJOTEHUPOBAaHUE, JETHIAPUPOBAHUE,
TEPMHUUYECKOE Pa30KEHHE, KPEKUHT, W30Mepu3anus, ropenue. [lonyuenue ankaHoOB.
[{ukmoankanel. Crnenuduka CBOWUCTB ITUKIOAJIKAHOB C MajbiM pPa3MepOM IHKIIA.
Peakiun npucoeIMHEeHUs U paAuKaIbHOIO 3aMELICHUS

AnkeHbl. XUMHUYECKHE CBOMCTBA: peaKkIMMU TPUCOECTUHEHUS (TaJoreHUpoBaHUE,
rUAPUPOBAHMUE, THUIAPOTrAJOTEHUPOBAHUE, THUApaATals), TOPEHUs, OKHUCIEHUS W

[IOJINMMCPU3AalH. HpOMBIIHJ'IeHHBIe u na6opaTopHLIe CIIOCOOBI IMOJIYYCHHS aJIKCHOB

3.7

3.8

Ankaguensl. XWMMHUYECKHE CBOWCTBA  alKaJIMEHOB: PEAKLUMH PUCOCIUHEHUS
(rupupoBaHue, TalIOTEHUPOBAaHUE), TOpeHHs U noaumepuszanuu. llomyuenue

AJIKaJUCHOB

AnkuHbl. XUMHYECKHE CBOMCTBA: pPEAKIUH MPUCOEIUHEHUs (TrajoreHUpOBaHUE,

TUIpUPOBAHKE, THUApPATALUS, THAPOTAIOTCHUPOBAHME) KaK CHOCO0 TONYYECHHS




3.9

3.10

3.11

3.12

3.13

[NOJIMMEPOB M JAPYTMX TIOJIE3HBIX NPOAYKTOB. Peakuuu 3amemieHus. ['opeHue
AUETUJICHa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHM JUISl CBApPKU U PE3KHU

MCTAJIIIOB. HpI/IMeHeHI/Ie aliCcTUJICHa

Apenbl. XUMHUYECKHE CBOMCTBA OEH30Ia: pPEaKlUu AJIEKTPOPUIBHOTO 3aMelleHus,
npucoenuHeHus (THIpUpOBaHKe, TaloreHnpoBanue). Peakius ropenns. OcoOeHHOCTH
XUMHYECKUX CBOMCTB Toiyona. [lomydyenune Oenzoma. OCOOEHHOCTH XUMHUYECKHUX
cBoiicTB ctupona. llomumepusamus ctupona. CrnocoObl MONyYeHUS U MPUMEHEHHE

ApOMATUYICCKHUX YIJICBOOOPOI0B

Crnuptel.  IlpenenbHble  OQHOATOMHBIE — CHOMPTHL. ~ XHMMHUYECKHME  CBOMCTBA:
B3aUMOJIEHCTBUE C HATPHEM KaK CIOCOO YCTAaHOBJIEHUS HAJIMYUS THAPOKCOTPYIIIBI, C
raJloreHOBOAOPOAAMU  Kak CIOcOO TOJY4EeHUs pacTBOpUTENEH, BHYTpHU- U
MEKMOJIEKYJIsIpHasA aeruapartanus. Peakuus ropenus. Ilomydenue 3TaHONA: peakunus
OpOXKEHHsI TIIIOKO3BI, TUApATallys STHIEHA. OTUJICHIVIMKONb M TJIHMLEPUH Kak

IPpCACTABUTCIIN IIPCACIBbHBIX MHOI'OATOMHBIX CIITMPTOB

denon. Xumnyeckue cBoiicTBa (heHoNa (peakuuu ¢ HATpUEM, THAPOKCHUIOM HaTpus,

opomom). [Tonryuenue enomna

Anbaeruapl. XUMUYECKHE CBOWCTBA NPENENbHBIX albJIETUAOB: THAPUPOBAHUE;
Ka4eCTBEHHBIE peaKIMK Ha KapOOHUIBHYIO TPYIITY (PEakIus «cepedpsHOro 3epKaiay,
B3anmoericteue ¢ ruapokcuaom meau (I1). IMomydeHue mpenenbHBIX anbAETHIOB:
OKHUCJICHHE CHHUPTOB, TMApATallus aleTuiieHa. ALETOH KaK MPEJCTABUTENb KETOHOB.

OCoOEHHOCTH peaKIMi OKUCIICHUS alleTOHA

KapOoHOBbIE KHCIOTHI. XWMHYECKHE CBOWCTBA TMpPENEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHYECKHUX CBOMCTB MYPaBbUHOM KHCIIOTHI.
[TonyyeHue npeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIECHHE aJKaHOB,
QJIKEHOB, TIEPBUYHBIX CIHUPTOB, ANIbJECTUA0B. BEICIINE MpeAe/ibHbIE U HEMpeIebHbIE

KapOOHOBBIE KUCITIOTHI

3.14

Cnoxubie 3¢upsl U xupbl. CrocoObl MOMydeHUs! CIOKHBIX 3QupoB. OOpaTUMOCTH
peakiuu sTepuduranmu. [IpuMeHeHue CIOXHBIX 3(QUPOB B MHUILEBOM U
napproMepHON MPOMBIIIIEHHOCTH. JKHUPBI KaK CI0XKHbBIE 3()UPHI TIULEPUHA U BBICIINX
KapOOHOBBIX KHCJOT. XWMHYECKHE CBOWCTBA JXHUPOB: THAPUPOBAHHE, OKHCICHHE.
['uaponws, Wik OMBUICHHE, )KHPOB KaK CIOCOO MPOMBIIIICHHOTO IMOYYeHHs COJIeH

BBICIIMX KapOOHOBBIX KUCIOT. MBLI4 KaK COJIM BBICIIUX KAPOOHOBBIX KHUCIOT

3.15

XUMHUECKHE CBOMICTBA IVIFOKO3bI: PEAKLUU C YYaCTHEM CIMPTOBBIX U aJIbJETHIHOU
rpynn u MOJOYHOKHCIOoe OposkeHue. IlpuMeHeHue Triar0K03bl, €€ 3HAUYCHUE B
)KU3HEAEATEIbHOCTH OpraHu3sMa. Jucaxapuibl: caxaposa, MaJIbTO3a.
BoccranaBnuBaromue M HEBOCCTaHABIMBAwOIIME  aucaxapuasl.  ['maponus
nucaxapugos. Ilomucaxapuabl: kpaxmay, riaukoreH. CTpOE€HHE MAaKpOMOJIEKYI

Kpaxmaja, I'"IMKOI¢Ha 1 LCJUIIOJIO3bI. du3znyeckue CBONCTBA KpaxmaJjia U OCJITHOJIO3bI.



3.16

3.17

3.18

3.19

3.20

XHUMHYCCKHE CBOMCTBA Kpaxmaja: TUAPOJIN3, KauCCTBCHHAA pCaKOusa C HNOAOM.
XHUMHYECKHE CBOMCTBA HCJJIIOJIO3BI: THAPOJIN3, IIOJIYUYCHUC 3(1)I/IpOB OCIIFOJI03BbI.

[ToHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

AMUHBI. AMUHBI KaKk OpraHHYeCKHEe OCHOBAaHUS: pEaKlUd C BOJOH, KHUCIOTaMH,
peakiusi TOpeHUs. AHWIMH Kak TMpEACTaBUTENh apOMaTHYECKMX AaMHHOB.
XWMHYECKHE CBOMCTBA aHWJIMHA. B3aUMOJCHCTBUE C KHUCIOTaMH, OPOMHOM BOJOH,
okucienue. [lomyueHne aMWHOB AJKWIMPOBAHHEM aMMHaKa U BOCCTAHOBJICHHEM
HUTPOIPOU3BOIHBIX YTIIEBOJAOPOIOB

AMMHOKUCIOTBI U O€NKH. AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OPTaHUYECKUE
coenquHeHus. OCHOBHBIE aMUHOKHCIOTHI, oOpa3yromue Oenku. XUMHYECKHe
CBOMCTBa OEIKOB: THUIPOJIU3, JICHATYpaIKs, KaueCTBEHHbIE (IBETHBIE) PEAKIMU Ha
oenku

CtpoeHne U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT CTPOCHUS
MoJieKysn. OCHOBHBIC CHOCOOBI TIONYYEHUS BBICOKOMOJIEKYISIPHBIX COCIUHCHHI:
peakiuu NoJuMepu3aly 1 noaukoHaeHcanuu. Kinaccudukaius BOIOKOH
###Par#H# nenTndukanns opraHMuecKux coeJMHeHu. Perenue
AKCIIEPUMEHTAIBHBIX 33/1a4 Ha paclio3HaBaHHE OPraHUYECKUX BEIIECTB

I'eneTnueckas cBs3b MCKAY KiIaCCaMU OpPTaHUYCCKUX COG,Z[I/IHGHI/II;'I

XUMUS U )KU3Hb

4.1

Xumus B moBceiHeBHON xu3HU. [IpaBuina OezomacHoii paboThl C €KUMH, TOPIOUUMHU

1 TOKCUYHBIMH BCIICCTBAMU, CPEACTBaAMU OBITOBOM XMMUH

4.2

XuMHS U 300poBbe. XUMUS B MEIULMHE. XUMHUSA U CEIbCKOE XO3SMCTBO. XUMHUS B
MIPOMBIIIEHHOCTH. XHUMUS U SHEPTeTHKA: MPUPOIHBIN M TOMYTHBIM He(DTSIHOHN Ta3bl,
uxX coctaB M wucnoibp3oBaHue. CocraB Hedhtu M e€ mnepepaboTka (IPUPOIHBIE

HCTOYHUKH YTIJIEBOJOPO/IOB)

4.3

4.4

5.1

5.2

Xumusg W OAKoJIOrusA. XUMHUYECKOE 3arpsi3HEHUE OKpPYKAWIEH Cpelbl W €ro
nocaencteus. OxpaHa tuapocdepsl, MouBbl, atMochepsl, ¢Guopbl U ¢ayHbl OT
XUMHUUYECKOro 3arpsizHeHus. [IpoOnema oOTXOMOB M MNOOOYHBIX HPOIYKTOB.

AJ'II)TCpHaTI/IBHI)Ie HCTOYHHKU SHCPTHUU

OOmue mpeacTaBieHUs O MPOMBIIIICHHBIX CMOCO0aX TMOMYYEHHUs] XUMHUYECKUX
BEIIECTB (Ha MpUMeEpe MPOU3BOACTBA aMMHUAaKa, CEPHON KUCIIOThI). YEpHas U LIBETHAsS
Metautyprusi. CTEKI0 W CWIMKAaTHAas MPOMBINUIICHHOCTh.  [IpomblnuieHHas

oprannyeckas Xxumusi. CoIpbE ISl OpraHu4ecKoil MPOMBIIIIICHHOCTH
H#H##Par### Tunpl pacu€THBIX 3a1a4

#HH#Par####Pacu€Tbl Macchl BElIECTBA WM 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY

BCIICCTBA, MaCCC NN O6’béMy OIHOT'O U3 YHAaCTBYIHOIINUX B PCAKIINH BCUICCTB

###Par###PacuéTel TerioBoro 3pdexra peakuuu




5.3

#HPar##H##PacuéTbl 0ObEMHBIX OTHOILICHUH Ia30B MPU XUMUYECKUX PEAKIHIX

#i##Par###Pacuétel Maccel (00BEMa, KOTHYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH,

>4 €CJIM OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 ###Par###PacuéTel MaccoBOU WM 0OBEMHOM JTOTM BBIXO/1a IPOAYKTA PEAKITUN OT
" TCOPETHYCCKH BO3MOXKHOTO
#H##Par###Pacuérel Maccel (00BEMa, KOJTHMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH,
5.6 ecnu 01HO W3 BEIECTB JAHO B BHE PACTBOPA C OIPEACIEHHONW MacCOBO# T0JIeH
PacTBOPEHHOTO BELIECTBA
5.7 #H##Par###PacdéThl C UCTIOJb30BaHUEM TIOHATHI «MacCOBasl IO, «MOJIIpHAs
" KOHIICHTpALS», «PACTBOPUMOCTBY
#H##Par###HaxoxneHre MOJIEKYISIPHOU (POPMYIIBI OPraHUYECKOTO BEIIECTBA 10 €0
5.8  mI0THOCTH M MacCOBBIM JOJIAM DJIEMEHTOB, BXOJALIMX B €0 COCTAB, MJIH T10

IIPOAYKTaM CrOpaHus









