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IHOACHUTEJIBHASA 3AIINCKA
[Tporpamma pa3paboraHa B COOTBETCTBUHU C:

- GenepanbHbiM 3akOHOM OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepanuny;
- ¢ Ilopsaxom  pa3paboTku uU  yTBEpXKICHUS  (eAepadbHbIX  OCHOBHBIX
001meo0pa3oBaTeNbHBIX ~ TPOTPaMM,  YTBEPXKAEHHBIM  NpHUKa3oM  MUHHCTEpCTBa
npocBenieHus: Poccuiickoit @eaepammu ot 30 ceHtsaops 2022 r. Ne 874 (3apeructpupoBaH
MunucrepctBoM toctunnu Poccuiickoit @eneparun 2 Hos0ps 2022 1., perucTpanoHHbIH
Ne 70809).
- ®I'OC cpennero obmiero oOpa3oBaHUs, YTBEPKACHHBIM IMPHUKAa30M MMHIIPOCBEIIEHUS
Poccuiickoii @enepanuu ot 12.08.2022 Ne 732 "O BHeceHUHM M3MEHEHHH B (elepaabHbII
rOCy/IapCTBEHHbI  00pa3oBaTelIbHBIA  CTaHAApPT CpeaHero obmero oOpa3oBaHMUs,
YTBEpKIIEHHBII MpUKa3oM MuHHUCTEepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepannn
ot 17 mas 2012 1. Ne 413" (manee - ®I'OC COO);
- ®OII cpennero obmiero oOpa3oBaHus, YTBEPKIECHHBIM MPUKa30M MUHIIPOCBEIICHUS OT
23.11.2022 Ne 1014 (manee - @OII COO);
- @epgepanbHas ~ aJanTHpOBaHHAash OCHOBHas  00lieoOpa3zoBaTelbHAas  MpOrpaMma
o0yyaroImuxcss C YMCTBEHHOW OTCTaJOCThIO (MHTEJJICKTYAJIbHBIMU HapyIICHUSIMU),
yTBEepKIAeHHas npukazoM Munnpocsemenus Poccun ot 24.11.2022 Ne 1026;
- Yerasom MOY «COLL Ne 5x;
- [Tonoxxenuem o popmax, NEPUOJUUHOCTH, MOPSIAKE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrecTanuu ooydaromuxcs B MOY «COLLL Ne 5»;

XuMHUsi Ha YypOBHE YIIIyOJIEHHOTO H3y4YeHHs 3aHUMAaeT Ba)kKHOE MECTO B CHCTEME
€CTeCTBEHHO-HAy4YHOTO oOpa3oBanust ydammxcs 10-11 kmaccoB. W3ydyenuwe mpenmera,
peaniuzyemMoe B ychoBHsX audGdepeHIUPOBAaHHOTO, MPOGUIBLHOIO OO0Yy4YeHHs, MPU3BAHO
obecreunTh 001e00pa30BaTEIbHYIO U OOIIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB HIKOJIBI,
HEOOXOIUMYIO JUIS aJanTallii X K OBICTPO MEHSIOLIMMCS YCIOBMSAM XXH3HHM B coluyme. B
IporpaMMe IO XUMHM Ha3HaueHue Mpeamera «XuUMUs» IOJIy4aeT MOJIpPOOHYIO
MHTEPIIPETALNI0O B COOTBETCTBUM C OCHOBomosararouumu nojoxenusmu OI'OC COO o
B3aUMOOOYCIIOBIGHHOCTH IIeJIeH, CoAepKaHUs, PEe3ylbTaTOB OOyYeHHS W TpeOOBaHHWH K
YPOBHIO TOATOTOBKH BBITYCKHUKOB. (CBHUIETENLCTBOM TOMY SIBJISIFOTCSL  CIIEAYIOIIUE
BBITIOJTHSEMbIE TTPOrPAMMOi 110 XUMUU (QYHKITUH:

e HH(QOPMAIIMOHHO-METOINYECKas, pealn3alnus KOTOpol olecreunBaeT MOTyueHUE
MPEJICTaBICHUS O IIENSAX, COAEpKAHUM, OOIIel cTpaTeruu OOy4YeHHsI, BOCIUTAHUS U
pa3BuTHs, 00yUJaOIUXCs CPEACTBAMHU MPEAMETa, U3y4aeMOro B paMKaX KOHKPETHOTO
npous;

[Tporpamma asist yriryOiaEHHOTO N3YUYEHUS] XUMHH:

e YCTaHABJIMBAE€T WMHBApPUAHTHOE NPEIMETHOE CcoOJepx aHHe, o0s3aTenbHOe s
U3yUYeHUs B paMKax OTACIbHBIX MPOopUIIeH.

e 1aéT MpUMEPHOE pacmpesiesieHne Y4eOHOTO BPEeMEHHU, PEKOMEHIYEMOTo JUIsl U3YYEeHUS
OTIEJIbHBIX TEM;

e [peasiaraeT MNPUMEPHYIO I[OCIEAOBATEIbHOCTh H3Y4YeHHS Y4eOHOro MaTepuana c
Y4€TOM JIOTUKH ITOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 12T METOAMYECKYI0 HWHTEpIpeTaluio Ieledl U 3aJad H3yuyeHus ImpeaMeTa Ha
yrIIyONEHHOM YPOBHE C YYETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
obmero oOpa3oBaHus, COACPIKATEILHON XapaKTEPUCTHKH TUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHSI OCHOBHOH 00pa30BaTeNbHOW MPOTPaMMBl CPEIHEro odmero oOpa3oBaHUs
(IMYHOCTHBIX, METAIIPEIMETHBIX, MPEMETHBIX ), @ TAK)KE C YYETOM OCHOBHBIX BUJIOB.



o y4e0HO-TT03HABATENIbHBIX JICUCTBUN OOYYaromerocsi M0 OCBOCHHUIO COJCpPKAHUS

npeaMera.

[lo BceM Ha3BaHHBIM TMO3ULMSIM B MpOrpaMMe MO XUMHUU HIPEeayCMOTpEeHA
MIPEEeMCTBEHHOCTh C OOy4YeHMEeM XHMHUU Ha YPOBHE OCHOBHOro oOmiero ooOpazoBaHus. 3a
mpeneilaMu  yCTaHOBJICHHOW MPOrpaMMON MO XHMHH 00s3aTelbHOW  (MHBapUAHTHON)
COCTABJISIIOLICH COAep)KaHUs yueOHOro mpeaMera «XUMHUsD OCTaéTcsi BO3MOKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEATHCS B COOTBETCTBUM C HalpaBICHUEM
KOHKPETHOTO pOoQuIIsi 00yUeHHUSI.

B cootBerctBuM ¢ koHuentyaibHbIMU TookeHUsIMH PI'OC COO o Ha3zHaueHUU
peIMeToB 0a30BOro U yriryOJIEHHOTO YPOBHEN B cucTeMe AU PEepeHInPOBAHHOTO 00yUeHHUs Ha
YpOBHE CpeAHero oo1iero oOpa3oBaHusi XUMUS Ha YPOBHE YIIIyOIEHHOTO M3Y4YEHHs HAMpaBiIeH
Ha peaJn3alilo MPEEMCTBEHHOCTH C TOCIEAYIOUIMM 3TaloOM MOJYYEHUS XHUMHUYECKOTO
o0pa3oBaHMsl B paMKax W3yYEHHs CIEUUAIBHBIX E€CTeCTBEHHO-HAYUYHBIX U XHMHUYECKHUX
JMCLUUIUIMH B BY3aX M OpraHU3aIUAX CPEeTHEro MpoecCHOHAIBLHOro o0pa3oBanus. B 3Toit cBs3u
U3y4YeHHE TMpeAMeTa «XHUMUS» OpPHUEHTHPOBAHO MPEUMYILIECTBEHHO Ha pacIIUpeHHe |
YIIyOJieHHEe TEOPETHYECKOW M MPAKTHYECKOW IMMOJITOTOBKH OOYYarOIIUXCs, BBIOPABIINX
onpeaenéHHblil mpoduins 00yveHus, B TOM YHCJIE C NEPCIEeKTUBON MOCIEAYIONIEro MoJy4eHus
XUMHUYECKOT0 00pa3oBaHMsl B OpraHu3anuax npodeccuoHaabHoro oopasosanus. Hapsny ¢ atum,
B cere TpeboBanuii ®I'OC COO Kk IUIaHUPYyeMBIM pe3ysibTaTaM OCBOEHHUs (enepaabHOI
00pa30BaTeNbHOM MPOrpPaMMBI CPEJHEro O0IIero oOpa3oBaHUS H3yUeHUE HpeaMeTa «XUMUs
OPHEHTUPOBAHO TAK)KE Ha pEIIeHHE 3a/1a4 BOCIIUTAHUS U COLIMAIBHOTO Pa3BUTHsI 00YYaOLINXCS,
Ha (OpPMUPOBaHUE Y HUX OOLIEHHTEIICKTYaIbHBIX YMEHUH, YMEHUH paliioHaTU3ai y4eOHOTro
Tpyaa # OOOOHIEHHBIX CHOCOOOB  NEATENBPHOCTH, WMEIOUINX  MEKIUCIUTUIMHAPHBIM,
HAJIMPEIMETHBIN XapaKTep.

CocraBngomuMu  npeaMera «XUMHsD» Ha ypOBHE YIIYOJIEHHOTO H3YYEHHS SIBISIIOTCS
yriryosnéHable Kypceel — «Oprannyeckas xumusi» u «OO0mmas u HeopraHudeckas xumus». [Ipu
OTIpeIeTICHNH TOJXO0A0B K OTOOPY M CTPYKTYpHOM OpraHu3allid COJEp’KaHUs THX KypCOB B
mporpamMMme 1Mo XUMHUHU 3a 0CHOBY NpHUHATHI nosioxkeHuss PI'OC COO o paznuuusx 6a30BOTO U
yIIyOJIEHHOTO YPOBHEH M3y4eHUs TIpeaMeTa.

OcHoBy cozaepkanusi KypcoB «Opranuueckas xuMmus» U «OOIas W HeopraHudeckas
XHMUSD) COCTaBJISIET COBOKYIMHOCTH NMPEIMETHBIX 3HAaHUH M YMEHHH, OTHOCSIINXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. JTa CHUCTEMa 3HAaHWM IOJydaeT ONpEeeIEHHOE TEOPETHUECKOe
JIOTIOJIHEHUE,  MO3BOJIAIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OONbLIMI  00BEM
¢dakrosornyeckoro marepuana. Tak, Ha yriyOJI€HHOM ypOBHE M3yueHUs IpeaMmeTa obecrieyeHa
BO3MOXXHOCTh 3HAUMTEIHHOTO YBEJIMUYEHUS O00bEMa 3HAHUH O XUMHUYECKHX OJJIEMEHTaX H
CBOMCTBAaX MX COEIMHEHHUI Ha OCHOBE pacIIMPEHUs U yriayOJeHHs MpeACTaBICHHUM O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAaHUs peakLui, pacCMaTpUBAEMBbIX C
TOYKH 3pEHHUS XMMHUYECKON KMHETUKH U TepMOJUHAMUKU. V3yueHne nepruoauyeckoro 3aKkoHa u
[leproguueckoit  cuCTeMbl  XUMHYECKHX  3JIEMEHTOB  0Oa3supyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEACTABICHUIX O CTPOCHUH aToMa. XUMHUYECKas CBSA3b OOBSICHSIETCS C
TOYKHM 3PEHHsI PHEPreTUYECKUX H3MEHEHUH IMpHu e€ o0pa3oBaHUHM U pa3pylLICHHH, a TAKXKE C
TOYKH 3peHUs MexXaHu3MOoB €€ oOpa3oBaHus. l3yueHuWe TUNOB peakIUil JOMONHAETCS
(dbopMupOBaHUEM MPEACTABICHUI 00 IMEKTPOXUMUYECKUX MPOIECCaX U AIEKTPOJIHU3E PACIIIIaBOB
U pacTBOpPOB BeWIECTB. B Kypce OpraHnyeckod XUMHUU TPU PACCMOTPEHUH PEAKIMOHHOMN
CIOCOOHOCTH COEAMHEHUH yenseTcss 0coboe BHUMaHKUE BOIIpocaM 00 3JIEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHM.



Oco0oe 3HaYeHHE MMEET TO, YTO Ha COJAEp)KaHUE KypPCOB XUMHUHU YriyOIEHHOTO YPOBHS
M3Yy4YeHUs UId KJaccoB ompeaenéHHoro mnpoduis (rMIaBHBIM 00pa3oM Ha HUX CTPYKTYpy H
XapakTep JOMOJIHEHUH K oOIIel crucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSIHUE CMEXHbBIE
npeaMmeTsl. Tak, HampuMep, B COAEP)KaHUM TpeaMeTa JUIsl KJIACCOB XUMMKO-(U3UYECKOTO
npoduis 60JbIIOe 3HAYCHHE OyJyT UMETh 3JIEMEHTHl y4eOHOro MarepHualia Imo OOIIeH XUMUH.
[lpr w3ydeHun mnpeaMeTa B JaHHOM CiIydae akIEHT OyJeT caelaH Ha OOIIHOCTh METOJIOB
MO3HaHMs, OOIIHOCTh 3aKOHOB U TEOPHUH B XUMHH U B (U3HKE: aTOMHO-MOJIEKYJISIpPHAST TEOPUS
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChl M DHEPIUH, 3aKOHBI
TEPMOJAMHAMMKH, JIEKTPOIU3A, IPEACTABICHUS O CTPOCHUH BELIECTB U APYTOE.

B T0 e Bpems B cofiepKaHUM MIpeIMeTa Ui KIacCOB XUMHUKO-OMOIOTHYECKOTO POt
OonbLIMiA yeNbHBIM Bec OyJeT MMEeTh OpraHndeckas XUMHsa. B 3Tom ciyuae mpenocrtaBisieTcs
BO3MOXHOCTb /17151 60Jiee 00CTOSATENTLHOIO PACCMOTPEHUSI XUMUYECKON OpraHu3aliy KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOH BXOZAT, K TPUMEPY, TaKHUe CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JIMIUJbI, O€JIKH, YIIeBOJbI, HYKJIEHHOBBIE KUCIOTHI M Apyrue. Ilpu stom
3HaHUS O COCTaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KIJIACCOB OPraHMYECKHX BELIECTB
CIIy>KaT OCHOBOM JIJIsl U3yU€HUs CYLTHOCTH IPOIECCOB (POTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mnnane QopmupoBaHHS OCHOB HAayYHOTO MHUPOBO33PEHUS, OCBOEHHS OOIIEHAyYHBIX
METO/I0OB NIO3HAHUS U OMbITA MPAKTUYECKOr0 NPUMEHEHUSI HAYYHBIX 3HAHUI W3yUYEHUE MpeameTa
«XuMmus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SX C Y4eOHBIMH
npeaMeTaMu, BXOSIIMMHU B COCTaB MPEIMETHBIX o0sacTel « EcTecTBeHHO-HaYUYHbIE IPEIMETHIY,
«MatemaTuka u nHpopMaTuka» u «PyccKuil s3pIK U IUTEpaTypay.

[Tpu u3yueHnn ydeOHOTO mpenMmeTa «XHMHUS» Ha YriyOJIEHHOM ypOBHE TaKkkKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero oobmero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3amadueit
MEPBOCTENEHHOW 3HAYMMOCTH sIBieTcs (OPMUPOBAHHE OCHOB HAayKd XHMHUU Kak oO0jacTu
COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUECKOM JEeATENbHOCTH 4YEJIOBEKa M OJHOr0 U3
KOMITOHEHTOB MHUPOBOW KYJbTYphl. Pelienne 3Toil 3amaun Ha yriayOIE€HHOM ypOBHE HU3YUYCHHS
IIpeaIMeTa NpeArnoaaracT peaan3anuio Takux Lese, Kak:

e (opmupoBaHUE MPEJICTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y NIO3HABAEMOCTH SBJIEHUI IIPUPOJIbI, O MECTE XMMUU B CUCTEME €CTECTBEHHBIX HayK U
e¢ Benymeil posim B oOecrieueHMH YCTOHYMBOTO Pa3BUTHUS YEJIOBEUYECTBA: B PEILICHUH
po0JIeM HSKOJIOTMYECKOM, dHEPreTH4ecKoW M MUILEBOM O€30MacHOCTH, B Pa3BUTUHU
MEIULMHBI, CO3/aHUM HOBBIX MAaTEpUAIOB, HOBBIX HWCTOYHUKOB JHEPrUH, B
o0ecrnieueHnun pPalMOHAIBHOTO MPUPOJONIOIB30BAHMS, B dbopMupoBaHUU
MHUPOBO33PEHUS U 001IEH KyJIbTyphl YEJIOBEKA, a TAKXKE KOJIOTUUECKH 0OOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOU CpeELE;

e OCBOCHHME CHCTEMbl 3HAHWH, JIKAIIMX B OCHOBE XUMHYECKOW COCTaBISAIONIEH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa: (PYHIAMEHTAIbHBIX TOHSATUH, 3aKOHOB U
TEOpPUl XMMHH, COBPEMEHHBIX IPEACTABICHUM O CTPOEHUM BEIIECTBA HA PAa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJUHAMMYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSAX HPOTEKAHUS XUMHYECKHX
peakuid, 0 XUMUYEeCKOM PaBHOBECHH, PACTBOpPAX M JUCHEPCHBIX CHCTEMax, 00 oOmmx
HAy4YHBIX IPUHLIUIIAX XUMUYECKOIO ITPOU3BO/ICTBA;

e (dopMupoBaHue y O0OydYaIOUIMXCS OCO3HAHHOTO IOHMMaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMMUYECKHUX 3HaHMM Uil OOBSCHEHMS KIIOUEBBIX HAEH U mpodiem
COBPEMEHHOW XUMHH, ISl OOBSICHEHHS M IPOTHO3UPOBAHUS SBICHHUM, HMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPaMOTHOTO peHIeHHs MpoOJieM, CBS3aHHBIX C



XUMUEH, MPOTHO3UPOBAHUS, aHaNW3a M OLEHKU C TO3UIUH SKOJOTHYECKOH
0€30MacHOCTH TIOCIICJICTBUIM OBITOBOM W MPOM3BOJICTBEHHOMN NEATEILHOCTH YEIOBEKA,
CBS3aHHOM C XHWMHUYECKUM TPOHM3BOJICTBOM, WCIIOJIb30BAaHUEM U TMepepadboTKOi
BCIIIECTB;

yriIyOJICHHE TIPEACTABICHUH O HAyYHBIX METOAaX II03HAHMS, HEOOXOAUMBIX IS
MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUUYECKUX
SIBJICHUW, WMEIOIIMX MECTO B TMPUPOAE, B TMPAKTUUYECKOW JCATECIbHOCTH U
MMOBCEIHECBHOM KM3HU.

B mname peanm3anuy NEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BHUBAIOIMX (QYHKIHH
LIEJIOCTHOM CUCTEMBI CPETHEro oO0IIiero oOpa3oBaHUs NPU M3YYEHHUU MpenMera «XHUMHUS» Ha
yriryOIEHHOM YPOBHE OCOOYIO aKTyaJbHOCTh MPHOOPETAIOT TaKKe e U 3a/1a4H, KaK:

BOCHHUTAaHHE YOEXIEHHOCTH B TII03HABAEMOCTH SIBICHUM MPHUPOJIbI, YBaKEHUS K
MPOIIECCY TBOPYECTBA B OO0JIACTU TEOPETHUECKUX W MPHUKIATHBIX HCCICTOBAHUMA B
XUMHH, GOPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBALIMM K OOYYEHHIO U MO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS OOIIEYETIOBEYECKUX IIEHHOCTEH;

pa3BUTHE  TIO3HABATENBHBIX HWHTEPECOB, HHTEIUIEKTyallbHBIX W TBOPYECKHX
CHOoCcOOHOCTeH 00yJaromuxcs, (GOpMHUPOBAHHE y HUX CO3HATEIHLHOTO OTHOIICHHS K
CaMOOOpa30BaHUIO W HENpPEPHIBHOMY O0Opa30BaHUIO KaK YCIIOBHIO YCIICIIHOM
MpOoECCUOHAIBHON U OOIIECTBEHHOW AESITENIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

¢dopmMHpoBaHHE YMEHMH M HAaBBIKOB pPa3yMHOIO MPUPOIOINOIb30BAHUS, PA3BUTHE
JKOJIOTMYECKOM  KyJIbTYypbl, NpPUOOPETEHHE  OIbITa  OOLIECTBEHHO-IIOJIE3HON
AKOJIOTMYECKOM 1€ TEIbHOCTH.

OO6miee 9KMCIIO YacoB, MPEIYCMOTPEHHBIX IS M3YYEHUS XUMHUU Ha YTIyOJIEHHOM YPOBHE
cpenHero obmero odpaszoBanusi, coctaBisier 204 vacoB: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 ximacce — 102 gaca (3 gaca B HEACIIO).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHH.

[IpenmMer u 3HaUYeHHE OpPraHUYECKONM XHMMHH, NPEJICTaBICHHE O MHOroo0paszuu
OPraHMYECKUX COECTUHECHUM.

DJNEKTPOHHOE CTPOEHHE aToMa YIJIepo/ia: OCHOBHOE U BO30YXAEHHOE COCTOSHHUSL.
BanenTHble BO3MOKHOCTH aTOMa yriepoaa. XUMHUYecKasl CBsI3b B OPraHMYECKUX COEAMHEHUSIX.
Turner THOpUAN3aMU aTOMHBIX opOuTasiell yriepoja. MexaHn3Mbl 00pa3oBaHHs KOBAJCHTHOM
cBs3u (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). THUITBI IEpeKphIBaHUS aTOMHBIX OpOuTajei, 6- u
n-cBsizu. OnuHapHas, ABOWHAs M TpoifHas cBs3b. CrmocoObl pa3pbiBa CBsi3ed B MOJIEKyJax
opraHnnyeckux BemiecTB. [loHaTHe 0 cBOOOTHOM panuKane, Hykieoduie u sneKTpodure.

Teopust crpoeHuss opranudeckux coenuHeHuii A.M. bBytiepoBa U COBpEMEHHBIE
IIPEJICTaBIEHNS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIMHEHUM.
MornekymsipHble U CTpYKTypHbIe (opmyiibl. CTpyKTypHBIE (OPMYJBI Pa3IMYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, cKeneTrHas. M3omepusa. Buabl wu3omepum: CTpyKTypHasd,
NPOCTpaHCTBEHHAs. JJNEeKTpoHHBIE 3((EeKThl B MOJNEKylIax OpPraHUYEeCKUX COCTUHEHUIN
(MHIYKTHBHBIN ¥ ME30MEPHBINA d(DPEKTHI).

[IpeacraBnenue o knaccudukanuu opranndeckux BeniecTs. [loHaTue o GyHKIIMOHATHHOM
rpynmne. 'omonorus. ['omonoruyeckue psapl. CucreMaTudeckasi HOMEHKIATypa OPraHUYeCKUX
coequnennit (IUPAC) u TpuBnanbHble Ha3BaHUS OTIIEIbHBIX MPEACTABUTENCH.

OcobenHoct W Kjaccu(uUKanus  OpraHMveckux  peakuuil.  OKHCITUTETHHO-
BOCCTAHOBUTENIBHBIE PEAKIIUH B OPTaHUYECKON XUMHUHU.

DKCIepUMEHTANIbHBIE METO/Jbl U3YUEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0paslaMu OpraHWYeCKHX BEIIECTB M MaTepHallaMH Ha WX OCHOBE, OIBITHI MO TPEBPALICHUIO
OpraHWYEeCKHWX BEIIECTB TMpU HarpeBaHuu (TUTaBICHHWE, OOyIJIMBaHWE © TOpEHHe),
KOHCTPYHPOBAaHUE MOJIEJIe MOJIEKYJI OPraHUYE€CKHX BELIECTB.

Yriaesoaopoasbl.

Anxanbl. 'oMonoruueckuii psii ankaHoB, oOmiast GopMmyria, HOMEHKIATypa U U30Mepusl.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP’-TUOPMAN3AIMSA ATOMHBIX
opbuTtaineit yrnepona, 6-cBsizb. @u3nyeckre CBOMCTBA alIKaHOB.

XUMUYECKHe CBOMCTBA AJIKAHOB: PEaKIUM 3aMEIlEeHUs, U30MEepU3alliY, AETUAPUPOBAHNUS,
LUUKIU3aluy, M[HpOJu3a, KpekuHra, ropeHus. [lpeacraBieHne O MeXaHU3ME peakUuil
PaZuKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupojie. CriocoObl OTyueHUs] U IPUMEHEHHE aJKaHOB.

uknoankauel. O0mast popmyna, HOMeHKIaTypa U uzomepus. OcoOeHHOCTH CTPOSHUS U
XUMUYECKUX CBOMCTB MajblX (IMKJIOMPOIMAH, IMKIOOyTaH) M OOBIYHBIX (IIMKIIOTICHTAH,
IIUKJIOT€KCaH) HUKIoANKaHOB. CrIOCOOBI MOMYYeHUsI U IPUMEHEHHE HUKIOAIKAHOB.

Ankenbl. ['oMon0rHYecKuii psisi akeHoB, o0mas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ [POCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AIKEHOB, SP’-TMOPHAM3AIUS aTOMHBIX OpOHTANeH
yriaepozaa, 6- u m-cBsi3u. CTpyKTypHas U reoMerpuueckas (Iiuc-TpaHc-) usomepus. Ousndyeckue
CBOWCTBA aJKEHOB. XUMHUYECKHE CBOMCTBA: pPEAKIMU MPUCOCIUHECHUS, 3aMEIICHUS B O-
MIOJIOKEHUE TPU JBOWHOW CBS3M, NOJMMepH3aluu U okucieHus. [IpaBmiio MapkoBHHMKOBA.
KauecTBeHHBIE peakiiu Ha ABOWHYIO CBA3b. CIIOCOOBI MOTYYeHHS U TPUMEHEHNE aKEHOB.



Anxanuensl.  Knaccudukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHUS W XHUMHUYECKHX  CBOWCTB
COTNPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus CONpsKEHHBIX TUCHOB.
Crioco0bl MoTy4eHus: U MpUMEHEHHUEe allkaJueHOB.

Anxunbl. ['oMomornyeckuii psii alKWHOB, 001Iast (hopMysia, HOMEHKJIATypa U H30MEPHS.
DJEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKUHOB, SP-THOpPHAM3AINS aTOMHBIX
opburaneit yriepona. PuznyecKue CBOICTBA aJIKMHOB. XHMHUYECKHE CBOICTBA: pPEaKIHH
IIPUCOEANHEHNS, TUMEPU3ALMU U TPUMEPHU3aLMH, OKHCIEHHU. KHUCI0THBIE CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOHHYIO cBsi3b. CrocoObI
MOJIy4€HUsI U IPUMEHEHUE aJIKUHOB.

Apomatndeckue yrieBoopoas! (apeHsr). ['oMmomorndeckuit psix apeHoB, oomas Gopmya,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl OeH3071a.
®dusuueckre CBONCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30JIa U €ro TOMOJIOTOB: PEAKIHH
3aMenieHnsl B OSH30JIbHOM KOJbIIE U YIJIEBOJOPOIHOM paJuKalle, peakluu MPUCOETUHEHUS,
OKHCIIeHHue ToMoJioroB 6ensona. [Ipeacrapnenne 06 OpHEHTUPYIOIIEM JEHCTBUM 3aMeCTUTENeH
B OEH30JILHOM KOJIBIIE HA MPHUMEpE AJIKHIBHBIX PaJUKalioB, KapOOKCUIBHOM, TUIPOKCHIBHOH,
aMMHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMHUYECKHX CBOICTB CTHpOJIA.
[Tonmumepusanuss  ctuposna.  CrnocoObl  HOMyYyeHUS W NPUMEHEHHE  apOMAaTUYECKUX
YIJIEBOIOPOOB.

[Tpuponusiii ras. [lomyTtHsie HedTaHBIC Ta3el. HedTh u €€ mpoucxoxnenune. KameHHBIM
yroib M TNPOAYKTHI ero mnepepadotku. CrnocoObl nepepaboTku HedTH: NMeperoHkKa, KPEeKUHT
(TepMUYeCKHid, KaTamuTHYECKuii), pudopmMuHr, nupoius3. [Ipoaykrer nepepaboTku HedTH, UX
MPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'enernyeckas CBSA3b MEXAY PA3IMYHBIMU KJIACCAMM YIJIEBOJOPOIOB.

DJEKTPOHHOE CTPOEHHE TaJIOTEHIIPOU3BOIHBIX YIVIEBOAOPOIOB. Peakuum 3aMmemeHus
rajjoreHa Ha THAPOKCOIPYIIy, HHUTPOTPYIy, LUAHOTPYyIIy, amuHorpymmy. JlelictBue Ha
raJIOreHIIPOM3BOJHBIE BOJHOIO M  CIOMPTOBOrO  pacTBopa wi€noud. BzaumoneiictBue
JUTAIOTCHAJIKAHOB C MarHueM M HHUHKOM. [IoHATHE 0 MeTalsToOpraHu4ecKUX COEIUHEHHUSX.
Hcnonb30BaHne TajgoreHNpou3BOJAHBIX YIVIEBOJAOPOJOB B OBITY, TEXHHKE M TPH CHHTE3E
OpraHUYECKHX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX [MPEBpAlICHUIl: H3y4yeHue
¢u3nueckux  CBOMCTB  yIJI€BOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  pPEaKIHii
YTJIEBOOPOIOB PA3JIMYHBIX KJIacCOB (oOeciBeuynBaHre OpOMHON MM MOJHOM BOJBI, pacTBOpa
IepMaHraHaTa Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), xauecTBeHHOE OOHApPYKCHHE YTIEpoaa W BOAOPOJA B OPTaHUYCCKUX BEIIECTBAX,
MOJTy4eHUE STWJIEHA W H3Y4YEHHE €ro CBOMCTB, O3HaKOMJeHHE C KoyuekuusimMu «HedTts» u
«Yromp», ¢ oOpa3mamMu IJlacTMacc, KaydykOB U PpE3HMHbI, MOJEIHMPOBAHUE MOJIEKYII
YTJIEBOJOPOAOB U raJlOr€HIPOU3BOAHBIX YTIEBOJAOPOIOB.

Kuciaopoacoaep:xkamme opranHudeckue coelMHeHusl.

IIpenensHble omHOATOMHBIE CcHUpThl. CTpoeHHE MOJEKys (Ha IMpUMEpe MeTaHoja U
sTanona). 'omonornueckuii psia, odmas Gopmyia, u3omepusi, HOMEHKJIATypa M KilacCu(ukanus.
@dusuyeckre CBOMCTBA MNpeAeNbHbIX OJHOATOMHBIX CIHUPTOB. BonopoaHble CBSA3M MEXITY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBA: pEaKLUMM 3aMELICHUs, Jerujparalu,
OKHCJIEHUS], B3aUMOJIEUCTBUE C OPTaHNYECKUMH U HEOPraHW4YeCKUMHU KucaoTamu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE CIUpPTHI. JleficTBHE 3TaHOJla U METAaHOJIa Ha OpPraHHU3M YeslOBeKa.
Crioco0OblI oNTy4eHus: U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[IpocTeie 3¢upsl, HOMEHKIaTypa u u3oMepus. OcoOeHHOCTH (HU3HMUECKUX M XUMUIECKHIX
CBOJICTB.

MHOroaTtoMHbIC CIHUPTHI — JTUJICHIJIMKONL W TIUIEpUH. DU3HUYECKUE W XUMHYCCKUE
CBOMCTBA: peakIUM 3aMellleHHus, B3aUMOJECHUCTBHUE C OpPraHMYECKMMHU U HEOPraHUYEeCKHUMH
KHCJIOTaMH, KadeCTBEHHAs PEakIus Ha MHOTOATOMHBIC CHHPTHI. [IpefcTaBieHue 0 MEXaHHU3ME
peakiuii HykineopuiIbHOro 3amenieHus. JleiicTBue Ha opranusM yenoBeka. CrocoObl MomydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CITIUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIHI U OEH30JIBHOTO SIpa.
®dwusuueckre cBoiicTBa (eHona. OCOOCHHOCTH XMMHYECKUX CBOMCTB (heHona. KadecTBeHHBIE
peakiuu Ha Qeron. TokcumuHocth (ernona. CrocoObl MONYyYCHHS W TPUMEHEHHE (eHoa.
denonpopManbaeTHAHAS CMOJIA.

KapOonunbHble COEIUHEHUS — albJeTWbl M KETOHBL. JIEKTPOHHOE CTPOEHHE
KapOOHMJIIBHON Tpynmbl. ['OMonorndeckne psasl albACTHIOB W KETOHOB, obOmas Gopmyia,
u3oMepuss ¥ HOMeHKIaTypa. Du3nueckre CBOWCTBAa albJAECTUAOB M KETOHOB. XHUMHUYECKHE
CBOMCTBA aNpACTUIAOB M KETOHOB: peakiuu npucoenuHeHus. OKUCICHHE albICTUIOB,
KaueCTBEHHBIE peakiuu Ha ampieruapl. CrocoObl MOMy4YeHHS W MPUMEHEHUE allbJETU]IOB U
KETOHOB.

OAHOOCHOBHBIE Tpe/eabHble KapOOHOBBIE KHUCIOTHl. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiatypa. Pu3nueckne CBOWCTBA OJHOOCHOBHBIX
npeleibHbIX KapOOHOBBIX KHUCJIOT. BomopomHble CBS3M MeXAy MOJEKyJlaMHu KapOOHOBBIX
KHCIIOT. XWMHUYECKHE CBOMCTBA: KHUCIIOTHBIE CBOMCTBA, peakivs STepU(DHUKAIMH, PEAKIUU C
y4acTHEM YTIEBOJOPOAHOTO paankana. OCOOEHHOCTH CBOMCTB MypaBbHHOW KUCIOTHL. [loHsATHE
O TPOM3BOAHBIX KapOOHOBBIX KHUCIIOT — CIOKHBIX 3(hupax. MHOrooOpa3ue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWCTB HEMpEAETbHBIX U apOMaTHYECKHX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX
KHCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTEapuHOBasi, MAaJbMUTHHOBAs, OJICUMHOBAs, JUHONE8As, JUHONEH08as KHUCIOThl. CrocoObl
MOJTyYCHUS U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxable 3¢upsl. ['omomornueckuii psia, obmas Gopmya, ©30MepUsl ¥ HOMEHKIIATYpa.
Ou3NYeCKre 1 XMMUYECKUE CBOMCTBA: TUIPOJIN3 B KUCJION U LIEJIOYHOM CpeIE.

Kupsl. Ctpoenue, puznyecKue U XUMHUYECKHUE CBOMCTBA KUPOB: TUAPOIU3 B KUCIOW U
ienouHoi cpeae. OcoOEHHOCTH CBOMCTB KHUPOB, COJAEPIKAIIUX OCTATKU HEMPEIEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJIE.

MBpbLT4 KaK COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIICE JCHCTBUE.

OOmast xapaktepucThka yriaeBomoB. Kiaccudukarmms yriaeBogoB (MOHO-, ITU- W
nosicaxapuibl). MoHocaxapupl: TIFOK03a, (PYyKTO3a, Tajakro3a, pubo3a, Ie30Kcupubdo3a.
dusznyeckre CBOMCTBA W HaxoxaeHue B mnpupoge. dorocuHTe3. XHUMHUECKHE CBOMCTBA
TIIIOKO3BI:  PEaKIMd € yYacTHEM CHUPTOBBIX W QIBJCTHJIHOW TPYIINI, CHUPTOBOEC H
MOJIOUHOKHUCIOE OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€ 3HauyeHHEe B >KU3HENESATENbHOCTH
opranu3ma. Jlucaxapuapl: caxapo3a, MajbTO3a M JIakTo3a. BoccraHaBiMBaromue |
HEBOCCTAHABIUBAIONIUE Aucaxapuisl. [uaponus nucaxapuaoB. HaxoxaeHuwe B mpupoje U
npuMmenenue. [lonucaxapuapl: Kpaxmall, TIMKOTeH M IeluTono3a. CTpoeHHe MaKpOMOIEKYIT
Kpaxmajia, TJIMKOT€Ha U LeJUIoN03bl. (Pu3nyeckue CBOMCTBA Kpaxmana M LEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIU3, KaUeCTBCHHAs peaklHs C HOJO0M. XUMHUYECKHE
CBOICTBA 1EJUTIOJIO3bI: THAPOJIU3, MoIy4YeHrue 3(pUpoB 1est0103bl. [ToHsTHEe 00 UCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, allETATHBINA MIETK).



OKCIIEpUMEHTAIIBHBIE METOABl M3YUEHHS BELIECTB U MX IPEBPALICHHUI: PacTBOPUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJE, B3aUMOJEHCTBUE 3TaHOJIA C HATPUEM, OKHUCJIEHHE STHIIOBOTO
CIOMpTa B albJErHJl Ha pPACKAJIEHHOW MEJHON IPOBOJIOKE, OKHMCIEHHE STHJIOBOIO CHUpPTa
IUXPOMATOM Kajusl (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHUAJIOB), KAUECTBEHHBIE PEaKIMM Ha
anbJeruipl (¢ runpokcuiom nuammuncepeopa(l) u ruapoxcuaom meau(ll)), peaxius riaumnepuna
¢ ruapokcugoM Meau(Il), xummuueckue cBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOAECHCTBHE
pacTBopa TioKo3bl ¢ ruapokcunom meau(Il), BzaumoneicTBue kpaxmana ¢ MOIOM, peLICHHE
HKCIEPUMEHTANBHBIX 33j7a4 1o TeMaM «CrupThl U GpeHonb», «KapboHoBbie kuca0Thl. CroKHBIE

pUPBD».
A3oTcoaep:kaniue OpraHu4eckue coeJHHEeHMs.
AMUHBI — OpraHWdYecKuMe TPOW3BOAHbIE aMMHuaka. Kiaccudukanus aMHHOB:

anudarryeckue U apoMaTuyeckue; NepBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpOEHHE MOJIEKY,
obmas gopmyna, u3omepusi, HOMEHKJIATypa U (pU3WYecKre CBOMCTBA. XWMHUYECKOE CBOWCTBA
anudaTuyecKuXx aMHHOB: OCHOBHBIE CBOWCTBA, AJIKWJIMPOBAHHE, B3aWMOJEHUCTBUE MEPBUYHBIX
AMHUHOB C a30TUCTON KUCTO0TOW. COM alKUIIaMMOHHUSL.

AHWINUH — TIPEJICTaBUTENIb aMUHOB apoMaTuieckoro psjaa. Ctpoenue aHwinHa. Bzaumuoe
BIUSHHUE TPYII aTOMOB B MoJieKyje aHuinuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHHWIIMHA.
KauectBennsie peakuuu Ha aHWIMH. CrocoObl TOJNYYEHHS M NPUMEHEHUE aaudaTUYECKUX
amMuHOB. [lonyyeHue anmiMHa U3 HUTPOOESH30IA.

AmuHokuciotel. Homenkimarypa wu  uzomepus. OTAenbHbIE NPEACTaBUTEIU  O-
AMHUHOKHUCJIOT: TJIMIMH, alaHuH. PU3NYECKHE CBOWCTBA aMHUHOKHUCIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OPraHMYeCKHMX COEAMHEHUH, peakius MOJUKOHACHCAIUH,
oOpa3oBaHHe NMENTUIHON CBs3U. buomorndyeckoe 3HaueHHe aMHUHOKHUCIOT. CHHTE3 U THUAPOIIU3
MENTUIOB.

benku kak npupoanele mnonumepsl. llepBuuHasi, BTOpUYHAsE W TPETHYHAs CTPYKTypa
0enKoB. XMMHUECKHE CBOMCTBA OENKOB: TUAPOIU3, JEHATYpallusi, KaueCTBEHHBIC PEAaKIHUU Ha
OemKH.

OKCHEepUMEHTAIbHBIE METOJbl M3YyYEHMsI BELIECTB M MX IPEBpALICHUI: PacTBOPEHHE
OCIIKOB B BOJIE, JICHATYpallsi OCJIIKOB MPH HAarpeBaHWH, IIBETHHIEC PEAKIMM Ha OCJIKH, PEIICHUE
SKCIEPUMEHTAJIBHBIX 337a4 MO0 TeMaM «A30TCOAEp Kalue OpPraHWYECKUE COEOUHEHUs» U
«Pacno3HaBaHMe OPraHMYECKUX COCTUHEHUI.

BbicokoMosieKkyIsIpHBIE COeTMHEHUS.

OCHOBHBIE TOHSATHS XUMHUHU BBICOKOMOJEKYJISIPHBIX COCAMHEHUH: MOHOMEp, IOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTENEHb NOJUMEPHU3ALNH, CPEAHssT MoJeKyasapHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJIEKYJISIPHBIX COCTMHEHUN — TOJIMMEPHU3ALINS U TIOJTUKOHICHCAITHSI.

[Tonumepuslie MaTepHaIbl. [Tnactmaccel (monmaTHIIEH, MOJIUTIPOTIHIIEH,
TTOJTMBUHUJIXJIOPUI, MOJIUCTUPOIT, MOJIMMETHJIMETaKpHJIaT, MOJTMKApPOOHATHI,
nonudTHIeHTepedTanar). YTunuzanuus u nepepaboTKa I1acTUKa.

DnacToMepbl: HATypaslbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

Bonokna: HaTypaibHbIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

[Tonumepsl  cnenuanbHOTO  Ha3HAYeHUs  (TEQUIOH, KEBJIAp, dSJIEKTPONPOBOISAIINE
MOJIMMEPHI, OMopa3araeMpie MOJTHUMEPHI).



OKCIIEpUMEHTAIIBHBIE METOJbl U3YUEHHUs BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpasllaMu TPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, peEIIeHHE
AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHue MJIACTMACC U BOJIOKOHY.

PacuérHrle 3agayn.

Haxoxnaenue MonexkynsspHON GpOpMyJIbl OPraHUuYeCKOro COETUHEHHsSI IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKAECHUE MOJEKYJISPHOU (OpPMysbl OPraHUYECKOro
coeMHeHUsT 1Mo Macce (00bEMY) MPOAYKTOB CropaHusi, IO KOJIMYECTBY BellecTBa (macce,
00bEMY) MMPOAYKTOB PEAKIINH W/UIH UCXOAHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOH (OpMYIIbI
OpPraHMYECKOro BeIECTBA HA OCHOBE €ro XMMHMYECKHX CBOWMCTB WJIM CHOCOOOB IOJIyYEHUS,
OTIpe/ieNICHUE J10JIM BbIX0/1a MPOAYKTA PEaKUU OT TEOPETUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBA3EH NMPU MU3y4YEHUH OopraHuydeckod xumuu B 10 kimacce
OCYIIECTBIISIETCSl 4Yepe3 HCMOJIb30BaHME KaK OOLIUX €CTeCTBEHHO-HAyYHbIX MOHATUH, TaK H
MOHSTHH, IPUHATBIX B OTIENbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OOme ecTecTBEHHO-Hay4YHbIC MOHATHS: SIBIEHUE, HAayuHbIH (DakT, rumoresa, Teopus,
3aKOH, aHaJIW3, CHHTE3, KiIacCU(UKAIMs, HAOIIOACHUE, W3MEpPEHHE, SKCIIEPUMEHT, MOJElNb,
MOJIETTUPOBAHUE.

®dusuka: Marepus, aroM, 3JJIEKTPOH, IIPOTOH, HEWUTPOH, MOJEKYJd, 3HEPreTU4EeCKUN
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHWE BEIIeCTBa, (PM3MUECKUE BEIUYHHBI,
€IMHULIBI U3MEPEHUs, CKOPOCTb, JHEPT U, Macca.

buonorus: kmerka, opraHusM, 3KOCUcTeMa, Ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(pHBI M TeTepoTpoHBIA THUN TUTaHHS, OpoxkeHHe, (HOTOCUHTE3, IbIXaHUE, OENKH,
YTJIEBO/IbI, )KUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hble HCKONaeMble, TOIUIUBO.

TexHosmorus: NUILEBbIE MPOAYKTHI, OCHOBBI PallMOHAIIBHOTO MUTAaHUs, MOIOLINE CPEICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMU4ECKHil a1eMeHT. M3oTonsl. CTpoeHHEe 2IEKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBbIE YMCJIA. ODHEPreTUYECKHe YPOBHHM U IOJYPOBHHU. ATOMHBIE
opourtanu. Kinaccupukanus XUMHUYECKUX JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
3JIEKTPOHOB 110 ATOMHBIM OpOMTAISIM. JIEKTPOHHBIE KOH(PHUIypalMd aTOMOB 3JIEMEHTOB
MEPBOTO—YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUH, 3JIEKTPOHHBIE
KOH(HUTypaIy HOHOB. DIEKTPOOTPUIIATETLHOCTD.

[lepmonnueckuit 3akoH u llepuoguueckas cucrema XuMmuueckux saemeHtoB JI.U.
MenneneeBa. CBs3b mnepuoauyeckoro 3akoHa U Ilepuoguueckoil CUCTEMBI XHMHUYECKUX
JJIEMEHTOB C COBPEMEHHOW TEOPHEHN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOMCTB
XMUMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CIOXHBIX BELIECTB IO IpynnaMm M
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.J. Menneneesa.

XuMHu4deckasi CBA3b. BUAbl XMMHUYECKOW CBA3U: KOBAJICHTHAs, MOHHAs, METaJuIMYecKasl.
MexaHu3mMbl 00pa30BaHMs KOBaJCHTHON CBSI3U: OOMEHHBIM U JIOHOPHO-AaKIIETITOPHBIN. DHEprus
1 JuinHa CBA3H. [10aspHOCTh, HANIPABIECHHOCTh U HACBIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHble
cBA3U. BogoponHas cBsi3b. MeKMONEKYIISIPHBIE B3aMMOICHCTBHSL.



BasleHTHOCT, W BaJE€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHUYECKHUM CTPOCHHEM (Ha TpPHUMEpPE COCIWHEHUN 3JIEMEHTOB BTOPOTO
Mepuo/a).

[IpencraBinenre O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMIUIEKCHOTO — HOHA!
KOMIUIEKCOOOpa3oBaTeNib, JUTAHABl. 3HAauYe€HHWE KOMIUIEKCHBIX coenuHeHuid. [loHstue o
KOOPJIMHAIIMOHHOM XUMHUH.

BemectBa MOJEKYISpHOTO U HEMOJEKYJSPHOTO CTpOEHHsS. THIBI KPUCTATTMYECKHX
PEETOK (CTPYKTYp) U CBOMCTBA BELLIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunubie pactBopsbl. [IpeacTaBieHne 0 KOIIOUIHBIX
pactBopax. CrocoObl BBIpOKEHMSI KOHIIEHTpAIlMM PAacTBOPOB: MaccoBas JOJS BEIIeCTBA B
pacTBope, MoOJspHas ~ KOHIEHTpamus. HacelllleHHble ¥ HEHACHIIIEHHBIE  PAaCTBOPHI,
pactBopuMocTh. Kpucramioruaparsl.

Knaccudukanus m HOMEHKIATypa HEOPTaHMUYECKHX BEIIECTB. TpUBHANBHBIC HAa3BAHUS
OTIENbHBIX MPEICTaBUTENEH HEOPTraHMYECKUX BEIIECTB.

Knaccudukanys XuMHIeCKUX peakifii B HEOPraHUIECKON U OpraHUYeCKON XMMHUH. 3aKOH
COXpaHEHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPIHMH IPU XUMHUYECKUX
peaknusx. TernoBbie 3QPEKTh XUMUYECKUX peakiuuid. TepMoXuMUIecKie ypaBHEHHS.

CKOpOCTh XUMHUYECKOU peakin, €€ 3aBUCUMOCTD OT Pa3IUYHbIX (aKkToOpoB. ['OMOTEeHHBIC
U TeTeporeHHbie peakuuu. Katanus u kataan3aTopsl.

O6parumple u  HeoOpaTHMbIe peakmuh. XuUMHUYecKoe paBHoBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. DaKTOPHI, BIUSAIONINE HA TOJOKEHHE XWMHUYECKOTO PAaBHOBECHS:
TEeMIepaTypa, JaBJICHHE M KOHIIEHTPAIMM BEIIECTB, y4acTBYIOMMX B peakuuu. [Ipunrmm Jle
[TaTemnbe.

Onexktponutudeckass guccormarys. CuibHble ©  cnabble  31MeKTpoiauThl.  CTeneHb
nucconuanuu. Cpeia BOJHBIX PacTBOPOB: KHUCIIOTHAs, HEUTpalibHas, LIenouyHas. BogopoaHbiit
nokazarens (pH) pactBopa. ['unponus coneit. Peakiuu noHHoro oomeHa.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb oOkuciaeHus. OKUCITUTENb WU
BOCCTaHOBUTENb. [Iporecchl OKHCIEHHS M BOCCTAHOBJICHUA. BaxxHelllne OKHUCIUTENU WU
BOCCTAaHOBHUTEIN. METOT 2JIEKTPOHHOTO OalaHca. DIIEKTPOIN3 PAaCTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTANIbHBIE METOJbl HM3yUeHUS BEIIECTB M HMX MPEBpAIleHUI: pa3IoKeHUE
MepoKCcHUaa BOJOpPOJa B MPHUCYTCTBUU KaTalu3aTopa, MOJENIN KPHUCTANIMYECKUX PEIIETOK,
MPOBEJICHNE pEaKIuii HOHHOTO OOMEHa, OIpeNeleHHe Cpeabl PAcTBOPOB C TOMOIIBIO
WHANKATOPOB, M3yYeHUE BIUSHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peaKIUuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi Xumus.

[Tonoxxenune HemetamioB B Ilepuogumueckoil cucteMe Xumudeckux siaeMmeHTtoB JI.H.
MeHnneneeBa U OCOOCHHOCTH CTPOEHHUSI HMX aToMOB. (DU3WUYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTtponus HeMeTaioB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yriaepoma).

Bogopon. Ilonyuenue, pusnueckne U XMMHYECKHE CBOMCTBA: PEaKIMHU C METalIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEINbHbBIE CBOMCTBA. [ uipuabl. TOITMBHBIE AJIEMEHTHI.

Ianorensl. Haxoxaenue B mpupoje, CocoObl MOTY4YSHHs, (PU3NYECKHUE U XUMUYECKUE
cBoiicTBa. ['amoreHoBOAOpOabl. BaxkHeilne KUCIOPOICOAEpKAIIUE COEAUHEHHS] TATIOTEHOB.
JlaGopaTopHbie ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTyUYeHUs rajoreHoB. [IpuMeHeHue rajoreHoB u
HUX COEIUHEHUMN.



Kucnopoa, o3oH. JlaGopaTopHble W TPOMBIIUICHHBIE CHOCOOBI MOJTYYEHHUS KUCIOPOJA.
@dusuueckre M XUMHUYECKHME CBOMCTBA W NpPUMEHEHHE Kuciopona M o30Ha. Okcuisl U
MIEPOKCHIBI.

Cepa. Haxoxzaenue B Mpupoje, CHocoObl MNONyueHUs, (U3NYECKHe U XUMHUYECKHE
cBoiictBa. CepoBonopon, cynbduasl. Oxcun cepbi(IV), oxcun cepri(VI). CepHuctas u cepHas
KUCTIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CepHOMl KucCHOTHL. [IpumeHeHHe cepbl U e€
COETMHEHUH.

A3zotr. HaxoxxneHue B Tpupoje, CIOCOOBI TMONy4eHUs, (pU3MUecKHe W XHUMHUYECKHe
cBOMCTBAa. AMMMaK, HUTpUAbL. OKCUIBI a30Ta. A30THCTasi U a30THAsl KHUCIOTHI U HMX COJH.
OcoOeHHOCTH CBOMCTB a30THOM KuCIOTHI. [IprMeHeHHne a3oTa UM ero CoeauHeHUW. A30THBIC
yaoOpeHusl.

®dochop. Haxoxnmenue B mpupoze, CHOCOOBI TMOMydeHHS, (PU3MUECKHE U XUMUYECKHE
cBorictBa. Dochuast u ¢dochun. Oxcuasl dochopa, dochopHas kuciota um e€ comm.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yaoodpeHus.

VYrnepon, HaxoXIeHHe B mpupoae. AJuioTponHble Moaudukanuu. dDuznyueckue u
XMMUYECKHE CBOICTBAa IMPOCTBHIX BEIIECTB, 00pa3zoBaHHbIX yriaepogoM. Okcup yriepopa(ll),
okcup yriepona(IV), yrompHas kuciaota u e€ coimu. AKTHMBHPOBAHHBIA YroJib, afCcOpPOLIHSL.
@Oymnepensl, TpadeH, yriaepogHble HaHOTPYOkW. IlpuMeHeHHME TPOCTBIX  BEIIECTB,
00pa30BaHHBIX yIJIEPOJOM, H €r0 COSTUHEHH.

Kpemuwmii. Haxoxnenue B mpupojie, cocoObl MONy4YeHHs, (PU3ndecKue U XUMHUUYECKHE
cBorictBa. Okcun kpemuausi(IV), kpeMHHEBass KUCITIOTa, CHIIMKATHL. [IpuMeHeHne KpeMHUS U €To
coenuHeHn. CTEKJI0, €ro Moay4YeHue, BUbl CTEKIIA.

[Tonoxxenue metansos B [lepuonnyeckoil cucreMe XUMUYECKUX 3T1eMeHTOB. OcoOeHHOCTH
CTPOCHHSI IEKTPOHHBIX 00071049eK aToMOB MeTauioB. O0mue (hpu3nuecKkue CBOMCTBa METAIIIOB.
[TpumeHneHre MeTalIOB B ObITY M TexHHUKE. CIUTaBbl METAIIIOB.

DNEKTPOXUMHYESCKAN PsII  HANpsoKeHWH MetauioB.  OOmue crmocoObl  MONTydeHHS
METAJIJIOB: TUAPOMETAJULYPrusl, TUPOMETAIUTYPrus, dneKTpoMeratyprus. [lonsTiue o koppo3uu
MeTaiioB. CriocoObl 3aIIUTEL OT KOPPO3HH.

Obmas xapakrepuctuka MeramioB [A-rpynmsl Ileproanyeckoil cucTeMbl XUMHUYECKHUX
aneMmeHToB. HaTpuii u kanuii: monydenue, Gpusnueckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUI.

OO6mas xapakrepuctuka metamioB IIA-rpynmnsl [lepuonudeckoil cucTeMbl XUMHUYECKHUX
AJIEMEHTOB. MarHuii W KajJblMi: TMoJy4yeHHe, (U3NYEeCKUe U XHMMHUYECKHE CBOICTBa,
IIPUMEHEHNE POCTHIX BEIIECTB U UX coequHeHHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs!.

AJNIOMHHUI: TIOTy4YeHHe, (U3NUECKue M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHWi. AM@OTEepHBIE CBOWCTBA OKCHIA W THAPOKCHIA aTIOMHUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHUSI.

OOmiast xapakTepucTuka MetauioB moOouHblx mnoarpynn (b-rpymnm) Ilepuonnyeckoii
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.

duznyueckre U XUMUYECKUE CBOMCTBA XpOMa U €ro coeauHeHu. OKCUAbl U THAPOKCUIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). XpomaTel U AUXPOMATHI, UX OKHCIUTEIbHBIC CBOWCTBA.
[TonyyeHue u npuMeHeHne XpoMa.

dusznueckrue W XUMHUYECKHE CBOMCTBA MapraHia M €ro CcoeauHeHui. Banenmue
coenunennst mapranma(ll), mapranna(IV), mapranna(VI) u mapranma(VII). [lepmanranar xamus,
€ro OKHCIIUTENIbHbIE CBOWCTBA.



duznueckre U XMMHUUECKUE CBOMCTBA JKeJle3a U ero coeIMHeHn. OKCUIbl, THAPOKCUIBI U
conu xene3a(ll) u xeneza(Ill). [lonydyenue u npuMeHeHue xKeje3a 1 ero CIijIaBoB.

OuU3NYECKHE U XUMUYECKHE CBOMCTBA MeAU U €€ coeaquHeHuil. [lonydyeHne u npuMeHeHue
MEIU U €€ COeTNHEHNH.

[{uHK: monyueHue, puU3NUECKHe U XUMHUECKHE CBOWCTBA. AM(OTEpHBIE CBONCTBA OKCHIA
Y TUIPOKCH/IA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne MuHKa U €ro COeUHEHU M.

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX [MPEBpalICHUIl: H3y4yeHue
0o0pa3IoB HEMETAIIOB, ropeHue cepbl, (ocdopa, xkeme3a, MarHus B KHUCIOPOJE, HU3YUCHHE
KOJUIeKIMU «MeTamibl W CIUIaBbD», B3aUMOJEHCTBHUE IIEJIOYHBIX M IIETIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHUE BUIECOMATEPUATIOB), B3aUMOJCHCTBUE LIMHKA U
JKeJe3a ¢ pacTBOPaMH KHMCIIOT M IIEJI0YEH, KaYECTBEHHBIE PEAKIMN HA HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOJAa M KaTHOHBI METAJUIOB, B3AUMOJEHCTBUE THIPOKCUAOB AITIOMUHHUSA M LIUHKA C
pacTBOpaMM KHUCJIOT M HIEJOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TeMaM «l aloreHb,
«Cepa u e€ coenuHeHUD», «A30T 1 pochop U UX coeTuHEHH», «MeTabl IIaBHBIX MOATPYII,
«MeTtanibel MOOOYHBIX MOATPYIIID.

XuMHUSA U )KU3Hb.

Ponb xumun B obecriedeHrH yCTOWYMBOTO pa3BUTHS deloBedecTBa. [IoHATHE O HAYYHBIX
MeTOJaX TIO3HAaHMUSI ¥ METOJOJIOTMM HAy4YyHOTO WuccienoBaHus. HaydHble NPUHIAIIBI
OpraHu3alMi XUMHYECKOTO MPOU3BOACTBA. [IpOMEBIIIIEHHBIE CITOCOOBI TOIYYSHHUS] BaXKHEUIITUX
BelIeCTB (Ha MpUMepe MPOU3BOICTBA aMMHUaKa, CEPHOM KUCIIOTHI, MeTaHousa). [IpombliluieHHbIe
CIOCOOBI MOMYYEHUsT METAJUIOB M CIUTABOB. XHUMHYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpeabl U
ero nociencTBus. Ponb xumMun B 006ecriedeHNH SHEPTETHUECKON O€30MacCHOCTH.

Xumuss U 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [lpaBuiia ucnosib30BaHUs
JIEKApCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUU MEIULIUHBI.

XuMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUINEBbIE 100aBKU. Ponb XuMuu B oOecrieueHun
MTUIIEBOH OE30MTaCHOCTH.

Kocmernueckne u mapdroMmepHsie cpeactBa. beitoBas xumus. [lpaBuna 0e30macHOTO
MCIIOJIb30BaHUS IIPENapaToB ObITOBOM XMMHUH B OBCEAHEBHON KU3HU.

XUMHSI B CTPOUTENHCTBE: BAXKHEHUIIINE CTPOUTETHLHBIC MaTEpHUAIIbl (IIEMEHT, OETOH).

XuMus B cenbcKoM x03siiicTBe. OpraHndeckue 1 MUHEpaJIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKLUMOHHBIE Marepuabl, KPaCKH, CTEKJIO, KepamHKa. Marepuanisl
JUTst 3NeKTpoHUKU. HaHoTexHomoruu.

Pacuérnbie 3amaumn.

Pacuérer: mMaccel BemiecTBa win 00OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIISCTB, MACChl (00hEMA, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUU, €CIW OJHO M3 BEIIECTB HMMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BHJIC PACTBOpPA C
ONPENCIEHHON MacCOBOM [JOJIEM PACTBOPEHHOIO BELIECTBA, MAacCCOBOM JOJIM U MOJISIPHOMU
KOHLIGHTpAllMl BEIECTBA B PAacTBOpPE, JOJU BbIXOJA MNPOAYKTAa PEAKIUU OT TEOPETUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MexImpenMeTHBIX CBS3el MPU M3Y4YEHHUU OOLIe M HEOPraHWYECKOW XUMHUH B
11 xnacce ocyuiecTBiseTCsl Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUYHBIX MMOHATHI,
TaK Y MOHATHN, IPUHATHIX B OTAEJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOT'O [IUKJIA.



OOmre ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: SBIICHHWE, HAYYHBIA (akT, THIOTE3a, TEOpus,
3aKOH, aHajW3, CHUHTE3, KIAacCU(PUKAIUsA, IEePUOJUIHOCTh, HAOIIOJCHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICIIb, MOJICIIMPOBAHUE.

duszuka: Marepusi, MHUKPOMHUDP, MaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TOMBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, IHEPTEeTUYCCKUN YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHOe€ COCTOSHHE BEIEeCTBA, WACANbHBIM Ta3, (u3Nueckue BeIHYUHBI, €IUHUIIBI
MU3MEpEHHs], CKOPOCTh, IJHEPT U, Macca.

buonorus: knerka, opraHuszM, OJKocuctema, Ouocdepa, MeTabomU3M, MaKpo- U
MUKPOSJIEMEHTHI, O€JKH, >KUPBI, YTJICBOJbI, HYKICHMHOBBIC KHUCIOTHI, ()EPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

I'eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTUTUBO, PECYPCHI.

TexHonorus: XuMU4ecKasi MPOMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepuabl,
CEIbCKOXO3SMCTBEHHOE TPOU3BOJACTBO, TMHINEBAasl TMPOMBIIUICEHHOCTh, (apMaleBTuIecKas
MIPOMBIIIIIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHX MpemnapaTos, MIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTE€PHAIIOB, 3JIEKTPOHHAS POMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUU C CHCTEMHO-IEATENBHOCTHBIM MOAXOJOM B CTPYKTYpe IJIHWYHOCTHBIX
pEe3yJbTaTOB OCBOCHHUS TNpeaMmeTa «XHMHS» Ha YPOBHE CpeJHEero ooiero obpazoBaHus
BBIJICTICHBI CJIEIYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIONIMMHUCS POCCUNCKON TpakIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEIIECHHUIO;
HaJIM4Yue MOTHUBAUMM K  OOYyYEHHI0; TOTOBHOCTb M  CIOCOOHOCTh  OOydarouuxcs
PYKOBOJICTBOBATbCS NPUHATBIMM B OOLIECTBE NpaBUJIAaMU W HOPMaMHU IOBEACHUS; HaJINYHE
MIPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh L€ U CTPOUTH JKU3HEHHBIE
TUTaHBIL.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpakaloT cPOpPMHUPOBAHHOCTH
OTIbITa TTO3HABATENIbHOM U MPAKTUYECKON AESITETbHOCTH 00YYaIOUINXCs B MPOIIECCe peaTn3aliu
00pa30BaTeNbHON JIESATEIIHHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTPaxaroT CPOPMHPOBAHHOCThH
OTIbITa MTO3HABATEIBHON U MPAKTHYECKON NEATETHHOCTH 00YYarOIINXCs B MPOIECCe peaTn3aIliu
00pa3oBaTeNbHON IEATEIIFHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xxaaHCcKOro BOCIMTAHUA:

OCO3HaHUS 00yYaroIMMHCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00S3aHHOCTEH, yBaXKEHUS K
3aKOHY W MPaBOIMOPSIIKY;

MPEJICTAaBICHUS O COIHUAIBbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH JIEATEIBLHOCTH IPU CO3AaHUU YUYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BHINOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IIOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTHUKY ¥ apTyMEHTBI APYTUX
MIPU aHAJIM3€E PA3INYHBIX BUIOB YUEOHOMH AESITEeIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHI0 OTEYECTBEHHOM
XUMHH,

YBa)KEHHUsI K MpOIlecCy TBOpYECTBA B 00JACTH TEOPHUH U TMPAKTHUYECKOTO MPUIIOKEHUS
XMMUH, OCO3HAHHS TOTO, YTO JaHHbIE HAyKH €CTh pe3yJbTaT JJIMTENbHBIX HaOII0ACHUH,
KpPOMOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX TOUCKOB, TOCTOSSHHOTO TPY/Ja YYEHBIX U IPAKTHUKOB;

UHTEpeca M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHUHM U TIOCIEAYIOUIEM aHAJIN3e
nH($OpPMaLIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBSA3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U
IIPUHUMATh OCO3HAaHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IOBEACHHWE M TOCTYNKH CBOMX TOBApUIIEH € MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAaHHUS LIEHHOCTEH 30poBOro M 0Oe3omacHOro obOpasza KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3MYECKOMY U TICUXUYECKOMY 3[I0POBBIO;



coOoIeHns TpaBuiI OE30MacHOTO OOpallieHHs € BELeCTBaMU B OBITY, MMOBCEIHEBHON
KHU3HU, B TPYJIOBOM JI€SATENBHOCTH;

MOHMMAaHHS LEHHOCTU NPaBWJI HWHAMBUIYyaJIbHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MIOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHUS TOCIEACTBUM M HENPUSTHS BPEIHBIX MPUBBIYEK (YHOTpPEeOJIEHHS aJIKOTroJs,
HapKOTHKOB, KypeHHUs);

5) Tpya0BOro BOCIMTAHUSA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEeIOBATENbCKOM JIEATEIIbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOI U APYyrux BUAax AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUH MPAKTUUYECKUX 3a/ad COLHaIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YEHHIO MpO(eccHil pasingHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN 110 XUMUHU;

YBa)XE€HHUS K TPYLy, JTIOASAM TPYJla U pe3ysbTaTaM TpyAOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHJIUBUAYaJIbHOW TpaeKTOpUu 0Opa3oBaHus,
Oyayei npodeccuu M pealn3aiui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00I1IeCTBa;

6) 3x010rMYECcKOro BOCIIUTAHUS:

AKOJIOTMYECKHU L€I€CO00Pa3HOr0 OTHOLIEHUS K MPUPOJIe KaK UCTOUHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHMMAaHHUS TJI00ATLHOTO XapakTepa SKOJIOIMYECKUX MpoOJieM, BIUSHUS SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOMN CPEJBL;

OCO3HAHUsI HEOOXOJUMOCTH UCIIOJIb30BAaHUs JOCTHKEHUM XMMHUU JUIsS PELICHUs] BOIIPOCOB
palMOHAIBHOIO IPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEINPUSTHS AEHCTBHMI, NMPUHOCSIIMX BpEZ OKpYyXkKarolled NPHUpPOIHOMN cpele,
YMEHHS IPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOIMUYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX
JEUCTBUN U IIPENOTBpaALIaTh UX;

HaJIM4Usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KyJBTYpbI, OIBITA
NEeSITeIbHOCTH  JKOJIOTMYECKOM  HAINpaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMU B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMANbHOM NMPaKTHKE, CIOCOOHOCTU U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI0 NO3HAHHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HaykKu U
OOIIECTBEHHOM MPAaKTHKH;

MOHUMaHMA CHeUM(PUKA XUMHHM KaK HayKH, OCO3HaHUs €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAYYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEIOCTHOTO TMPEACTaBIEHUS 00 OKpYXKarolleM
MHpE KaKk O €IMHCTBE NPUPOJbl U YEJIOBEKa, B MO3HAHUHU NPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny mpobaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JJsl COBPEMEHHOW LMBWIM3ALUU: B €€
IYMaHHCTHUYECKOW HAINpaBICHHOCTH W BAXXHOH pPONM B CO3JaHMM HOBOM 0a3bl MaTrepHaIbHOM
KYJIbTYpBI, B PEIICHUH II100aIbHBIX TPOOIeM yCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOH,
SHEPreTUYECKON, MUIIEBOM M HKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU METUIMHBI,
00€CTIeYeHNH YCIIOBUH YCIEITHOTO TPY/Ia U SKOJIOTUYECKA KOM(OPTHON JKU3HU KAXKIOTO UWieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTU: TMOHMMAHHSA CYIIHOCTH METOJOB IIO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIHOJIb30BATh MOJy4YaeMble 3HAHUS IS



aHaM3a UM OOBACHEHUS SIBICHUN OKPYXKAIOIIErO0 MHpA U TPOUCXOMAANUMX B HEM W3MEHEHU,
YMCHUA OCJIaTh 000CHOBAHHEIE 3aK/IIOUEHNS Ha OCHOBE HAay4YHBIX Cl)aKTOB 1 UMCHOIIUXCSA JaHHBIX
C IEIBIO TTOJTYYCHUS JOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITEIIbHO MCIIOIB30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUs TPoOIeM
B PCAJIbHBIX XU3HCHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO, HCCIIeIOBATEIbCKON I TEITLHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BAaHUIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAaHUM II0 XHUMHUM B COOTBETCTBUM C JKH3HEHHBIMH
MOTPEOHOCTIMU;

WHTEpeca K OCOOEHHOCTSIM Tpylna B pa3nuyHbIX chepax mnpodeccrnoHaTbHON
JeSTEITLHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOCHMS MPOrPaMMBbI 10 XMMHUU Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBble JUIsI (POPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIOIIMXCSA MEXKIUCHUIUTMHAPHBIE
(MexnpeaMeTHbIE) 00ILIeHayYHbIe TOHATHS, OTPAKAIOIHNE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U creun(uKy METO/I0B O3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHs, SIBJICHUE, MPOIecC, CHCTEMa, HAYYHBIH (akT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIEI0BaHUE, HAONIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpCallbHble ~ yueOHble  JeHCTBMA  ([IO3HABaTelbHblE, = KOMMYHHUKATHUBHBIE,
peryisiTuBHbIE), oOecreunBarone (GopmMupoBaHHE (QYHKIMOHAIBHOH TpPaMOTHOCTH U
COLIMAJIbHON KOMITETEHIIUN 00YYaroIuXcs;

CIOCOOHOCTh ~ OOY4YalOUIMXCSl  MCIIONB30BaThb  OCBOEHHBIE  MEXIUCLMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMA W YHHBepcaJlbHble Yy4yeOHbIe JAEHCTBHS B IIO3HABATENLHOU U
COLIMAJIbHON MIPAKTHKE.

MeramnpeqMeTHbIe pe3yNIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMH YYCOHBIMHU
MO03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU M PETYJISTHBHBIMH JCHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1elicCTBUS

1) 6a30BbIe JJOTHYECKHE TeHCTBUA:

CaMOCTOATENLHO (OPMYJIUPOBATh M aKTyaJIM3WpPOBATh MPOOJIIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

onpenensaTh LEeTu JeATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKECHHUS,
COOTHOCHUTH pC3YJ'IBTaTBI JACATCIBbHOCTH C IIOCTAaBJICHHBIMU L CIAMU,

HCIIOJIB30BAThH HpI/I OCBOCHUHN 3H8,HI/II>1 HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUSI: BBIACIIATH
XapaKTepHbIE TPU3HAKK TOHATHUM W yCTaHABIMBATH WX B3aWMOCBS3b, HCIOJb30BaTh
COOTBeTCTBYIOHII/Ie IIOHATHUSA OJIA 06’I)$ICHeHI/I${ OTACIIBbHBIX q)aKTOB nu SIBHeHI/IfI;

BBIOMpATh OCHOBAHMS M KPUTEPUU I KIIACCU(PUKALIMU BEIIECTB U XUMHUECKUX PEaKIINA;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXITY N3Yy4aeMbIMH SBJICHUSMU;

CTpOI/ITB JIOTHYCCKUEC paccyncneHHH (I/IH,Z[yKTI/IBHBIC, ,Z[GI[yKTI/IBHbIe, 110 aHaJIOFI/II/I),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (DOPMYITHPOBATH
BBIBOABI U 3aKJIFOUYCHU,

HpI/IMeHSITI) B Hpouecce ITIO3HAHUA I/ICHOJII)3yeMBI€ B XUMHUHU CHUMBOJINYCCKUC (3HaKOBBI€)
MOJIeJIH, TTPeoOPa30BhIBATh MOJIEIHHBIC MTPEACTABICHHUS — XUMUYECKUM 3HAK (CHMBOJI) 3JIEMEHTA,



XUMUYecKas (QopMmysa, ypaBHEHME XUMHMYECKOW peakIMu — TMpHU peIIeHHH Y4eOHBIX
MIO3HABATEJIbHbIX U NMPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIC IPEICTaBICHUS
JUIS BBISIBJICHUSI XapaKTEPHBIX MPHU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

2) 0a3oBbIe HCcJIe0BaTeIbCKIUE IeHCTBUSA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIHii;

dbopMynMpoBaTh ILEIM W 33JaYd  UCCIIEJOBAaHUs, WCIOJIb30BAaTh IIOCTABJIEHHbIE U
CaMOCTOSITENILHO C(hOpMyITUpPOBaHHbBIE BONPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHMS M OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE NMPABHIBHOCTH BBHICKA3bIBAEMBIX CYKJICHHIA;

BIIa/IETh HABBIKAMHM CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA M TPOBEACHUS YUYEHHUUECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOIIOAaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3yibTar, (HopMyrupoBaTh OOOOIIEHHUS M BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEAOBAHUS, COCTABISTh OOOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOH HCCIeA0BAaTEIbCKOW M TPOEKTHOM JeATEeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIIeHUs
IIPAKTUYECKUX 3ajja4, IPUMEHEHUIO PA3IMYHBIX METOAOB [T0O3HAHUS.

3) paGora ¢ unopmanueii:

OPHEHTHUPOBATHCS B PA3NMYHBIX HMCTOYHUKAX HWHPOpManuu (HAYIHO-TIOMYJISIpHAs
JIUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHBIE TOcoOus, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUIOB U (OpPM MpENCTaBICHUS, KPUTHUECKH
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(bopMyIMpOBaTh 3ampOChl M TMPHUMEHATh Ppa3IMYHbIE METOMAbI NpH IOHCKE U O0TOOpe
uH(pOpMaLnu, He0OOXOAMMOM [T BBINOJIHEHHs YUeOHbIX 3ajjau ONpeeIEHHOIO THIIA;

nproOpeTaTh OMBIT MCIOIB30BAHUS MH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMalIbHYIO (hOpMYy IpeACTaBieHUs MH(DOpMaMU (CXEMBI,
rpaduKu, TUarpaMMBbl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIO/Ib30BaTh HAy4YHBIH S3bIK B KauyecTBE CpeJICTBa IpH paboTe C XUMHUYECKOH
uHpopMalMell: TPUMEHATh MEXIpeAMeTHble ((pu3nYecKue M MaTeMaTH4YecKue) 3HaKu |
CHUMBOJIBI, (hOpMYyJIbl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe Y4eOHbIe JelcCTBHA:

3aJ]aBaTh BOMPOCHI 10 CYIIECTBY 00CYXk/1aeMO TeMbI B XOJIe IMaJiora U/WiIH JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (HOPMYITUPOBATH CBOM MPEIOKEHHSI OTHOCHTEIHHO BBITTOTHEHHUS
MIPEAJIOKEHHOU 3a1a4H;

BBICTYNATh C IPE3CHTALUEN pPe3yJbTaTOB II03HABATEIBHOU ACSATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IIpU  BBINOJHEHUHM XHMHUYECKOTO
SKCIIEPUMEHTA, MPaKTUUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanMzaniud y4eOHOro MpoeKkTa, W (hOpPMyIHpPOBaTh BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIIETOBaHUM IMyTEM COTJIACOBAHMS MO3ULUHI B X0€ 00CyXKIeHUs 1 OOMEHAa MHEHUSMHU.



PerJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁHI)Ie JeCTBHUA:

CaMOCTOSITENTFHO TUIAHWPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ el W 3aJa4d, KOHTPOJHMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/yiaraeMblid alTOPUTM JICHCTBUN TIPU BBITIOJTHCHUU YYEOHBIX M HCCIICIAOBATEILCKUX 3ajad,
BBIOMpATh Hanbosiee 3h(HEKTUBHBIN CIIOCO0 WX PEIICHHS ¢ YUYETOM MOJYyUYCHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb ACATEIBHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrPaMMbl IO XUMHUU Ha yIiayOlIEHHOM ypOBHE Ha
YPOBHE CpeHero oOIiero oOpa3oBaHUsl BKIIOUYAIOT CHEUPUYECKUE i1 YYeOHOro mpenMera
«XUMUS» HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCWCTBHH 10 OCBOCHHIO, MHTEPIIPETAIMH H
npeoOpa30BaHUI0 3HAHHA, BUABI IESTSIHFHOCTH IO TOJYYECHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUW B PA3NUYHBIX yYEOHBIX CUTYyallMsX, a TAKXKE B peajbHBIX KU3HECHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XUMHEW. B mporpamme mo XMMUHM TpEAMETHBIC PE3YJIbTaThl MPEICTABICHBI IO
roagam MU3y4cCHuUs.

10 KJIACC

[IpenmeTHbIE pe3ybTaThl OCBOECHUS Kypca «OpraHuueckas XUuMUs» OTpaxaroT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUIA: O MECTe U 3HAUYEHUU OPraHu4YeCKOW XHUMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ PO B 00€CleYeHNH YCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA B
pElIeHuH MPOOIeM IKOJIOTUYECKOM, IHEPreTUYEeCKOW M MHINEBON O€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3JaHUH HOBBIX MaTEPHUAaJOB, HOBBIX HCTOYHUKOB DHEPIUU, B OOECIICUCHHH
paIMOHATBHOTO TPUPOJIOTIONH30BAHMS, B (DOPMUPOBAHUHA MUPOBO33PEHUS M OOMICH KYJIbTYpPHI
YeJIOBEeKa, a TaKKe DSKOJIOrMYeckH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MPUPOJIHON CpelIE;

BJIAJICHUE CHCTEMOM XHWMHUYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroline
MOHATUS — XUMHYECKHH 3JIEMEHT, aToM, SIApO M DJEKTpOHHAas 00oio4yka atoma, s-, p-, d-
aTOMHbIE OpOMUTallM, OCHOBHOE U BO30YXJEHHOE COCTOSHHUS aroMma, TMOpUAM3alMs aTOMHBIX
opOuTaneii, MOH, MOJIEKYyJIa, BAJICHTHOCTb, JIIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUS,
XUMHYECKas CBs3b, MOIb, MOJSIPHAs Macca, MOJAPHBIA O0O0BEM, YIJIEPONHBIN CKEleT,
(GyHKIIMOHATBHAS TPYIIA, pPaguKal, CTPYKTypHble (Gopmymsl (pa3BEPHYTHIE, COKpAIIEHHEIC,
CKEJIETHBIE), M30MEpHsl CTPYKTypHas M HPOCTPAHCTBEHHas (TeoMeTpuYecKasi, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUH psJl, TOMOJIOTH, YTJIEBOIOPOJAbI, KHUCIOPOJ- U a30TCOJEpKallue
OpraHUYECKUE COEAUHEHHUS, MOHOMEpP, MOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COEIMHEHHMsI; TEOpUH, 3aKOHBI (mepuonnyeckuil 3akon J[. M. MenneneeBa, Teopus CTpOCHUS
oprannueckux BemecTB A. M. byTtiepoBa, 3akOH COXpaHEHHsS] MacCChl BEIIECTB, 3aKOH
COXPaHEHUST W TPEBpAIICHUS OJHEPrUM TMPU XUMHYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BIK XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE MOHHUMAHUSA
NPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUM; TPEJCTABICHUS O MeEXaHU3Max
XUMUYECKUX pEaAKIUH, TEPMOAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, O B3aMMHOM BIIUSSHMM aTOMOB W TPYII aTOMOB B MOJIEKyJaX (MHIYKTHBHBIN U
Me3oMepHbIi 3 dexTrl, opueHTanThl 1 u Il poma); dakromormueckne CBEICHHSI O CBOWMCTBAX,
cocTaBe, OJyYeHUH U 0€30MaCHOM UCMOJIb30BaHMH BaXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY



U TPaKTUYECKON JIeATENHHOCTH 4YEeJIOBEKa, OOMIMX HAyYHBIX MPHHIUIAX XUMUYECKOTO
IIPOM3BOJICTBA (Ha MpUMEpe MPOU3BOICTBA METAHOJIA, IEpepabOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUI: BBISBISTh XapaKTePHbIC MPU3HAKU TMOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME MTOHATHUS ITPU ONMCAHUM COCTaBA, CTPOCHUS U
CBOWCTB OpPraHMYECKUX COCTMHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI:

HCIIOJI30BAaTh XUMUYECKYI0 CUMBOJIMKY JJI1 COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIIETHBIX) (POPMYIT OPraHNYeCKIX BEIIECTB;

COCTaBIATH yPaBHEHUS XHMHUYECKMX PpPEaKUM U  pACKpbIBaTh HUX  CYLIHOCTb:
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHUA TMOCPEACTBOM  COCTABJIEHUSA  JJIEKTPOHHOTO
OamaHca JTHX pEaKIUi, peakmuii HOHHOrO OOMeHa IyTéM COCTABJICHHUS WX IIOJHBIX W
COKpAILEHHBIX NOHHBIX YPAaBHEHHI;

W3rOTaBJIMBATh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB I WUIIOCTpalUd UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAIEKHOCTh U3YUEHHBIX OPraHHYECKUX
BEIIECTB IO X COCTaBY M CTPOCHHIO K OIpPENeIEHHOMY KJIacCy/Tpynie COeTUHEHHH, 1aBaTh UM
Ha3BaHus 1o cuctemarndeckoil HomeHknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC HA3BAHUS
JUISL  OTHENBHBIX TMPEACTABUTENICH OpraHMYEeCKUX BEHIECTB (ITWICH, alleTWIeH, TOJIYOJl,
TIIAIEPHUH, STWICHIVIUKOIb, (eHON, (OpMaibJCTHI, aleTalbJIerHl, AaleTOH, MYypaBbHHAS
KHCJIOTa, YKCYCHAasl KHCJOTa, CTE€apUHOBAs, OJICMHOBAs, IMAaJbMHUTHHOBAs KHUCJIOTHI, TJIUIUH,
aJlaHWH, MaJIbT03a, (PPYKTO3a, AaHWINH, TUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JIPYTHUE);

chOpPMUPOBAHHOCTh yMEHHUS OINPEAETATh BHJ XUMHYECKOH CBSI3M B OPTaHMYECKUX
COETUHEHMSIX (KOBAJICHTHAS! U HOHHAS CBS3b, G- U M-CBS3b, BOJOPOIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKCHHUS TEOPHH CTPOCHHS OPTaHHMUYECKUX
BemiectB A. M. bytnepoBa st 0ObsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTpPOCHUS,

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTEpHU30BaTh COCTaB, CTpPOCHUE, (Qu3udeckne u
XUMHUYECKNE CBOKMCTBA TUITMYHBIX MPEACTABUTEIEH PA3IMYHBIX KIACCOB OPIrAaHMYECKUX BEIIECTB:
AJKAHOB, UHWKJIOAJKAHOB, AJKEHOB, AJIKQJUEHOB, QJIKHWHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIHUPTOB, AlbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBHIX U CIOXHBIX 3()HPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIIIeBOAOB (MOHO-, TU- U MOJIMCAXapUIOB),
WUTIOCTPUPOBATh T€HETHUYECKYIO CBA3b MEXIYy HUMH YPAaBHEHHSIMU COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi C UCTIOIh30BAaHUEM CTPYKTYPHBIX POPMYI;

cOpPMUPOBAHHOCTh YMEHHUSI TOATBEPKIATh HA KOHKPETHBIX MPUMEpPAX XapakrTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OpPraHUYECKUX COCIUHEHUU OT KPAaTHOCTH W THUMA
KOBAaJICHTHOM CBSI3U (0- U T-CBSI3U), B3aMMHOI'O BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh WMCTOYHUKH YTJIEBOJIOPOTHOTO CHIPHS
(HedTh, MPUPOAHBIN Ta3, Yrojb), CIIOCOOBI €ro MepepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MIPOJYKTOB MEpepadboTKH;

c(hOpPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUH O €CTeCTBEHHO-HAYYHBIX METOAax
MO3HaHUS — HAONIOJICHUU, W3MEPEHHUH, MOJICTUPOBAHUH, DJKCIEpUMEHTe (peaqbHOM |
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

cOPMUPOBAHHOCTh ~ YMEHHS TPUMEHSAThH OCHOBHBIC  ONEPAlMUd  MBICITHTEIHHON
NEesTeNbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, 00O0OIIeHHEe, CHUCTEMAaTH3allhio, BbBISBICHHE
MPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJISI U3YYEHHUS CBOMCTB BEUIECTB M XUMUYECKUX PEAKIINIA;



c(hOpPMUPOBAHHOCTh YMEHUI: BBISIBISTH B3aUMOCBSI3b XHUMHUECKUX 3HAHUH C MOHATUSIMU U
MPEACTABICHUSIMU  JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JJisi  0oJjiee OCO3HAHHOTO
MOHUMAaHUsl CYIIHOCTH MaTepHaJbHOTO €IMHCTBA MHPA, UCIOJIb30BAaTh CUCTEMHBIC 3HAHUS IO
OpPraHUYECKON XUMUU JJIs1 OOBSICHEHUS U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO TIPUPOY;

chOpPMUPOBAHHOCTh YMEHUW: TPOBOJIUTH pacu€Thl MO XUMHUYECKUM (opmynam U
YPaBHEHHUAM XUMUYECKUX DPEAKIMi C UCHOJIb30BaHUEM (DU3MUECKHUX BEIUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI:
pacuéTel MO0 HAXOXKJIEHUIO XUMUYECKOW (HOPMYIBI BEIIECTBA MO U3BECTHBHIM MAaCCOBBIM JOJSM
XUMHYECKUX JIEMEHTOB, IPOAYKTaM CTrOpaHUsl, ITIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHIA: TPOTHO3UPOBATH, AaHAIM3UPOBATh U OIICHUBATH C IMO3UIUI
HKOJIOTMYECKON 0€30MacHOCTH MOCHEACTBHSI OBITOBOW M MPOU3BOJACTBEHHON NEATEIbHOCTH
YEJIOBEKa, CBS3aHHOW C TepepabOTKOW BEIIECTB, HWCIOJIb30BaTh TMOJYYCHHBIC 3HAHHS IS
MPUHSTHS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEHH;

c(hOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENILHO TUIAHUPOBATh U MPOBOAUTH XUMHUYECKHIA
AKCIEPUMEHT (TTOJIyYEeHUE U U3YUEHHE CBOMCTB OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIINI
YIJIE€BOJOPOAOB PA3JIMUHBIX KJIACCOB M  KHUCIOPOJCOACPKAIIMX OpPraHMYECKUX BEIIECTB,
pelieHre HKCIEePUMEHTATbHBIX 3aJad [0 paclo3HABAHUIO OPTaHWYECKUX BEIIECTB) C
COONIOZICHMEM TIpaBWJI OE30MacHOTO OOpamieHWsl ¢ BemecTBaMH ©  J1ab0paTOPHBIM
obopynoBanueM, (HOpMyJIHUpPOBaTh II€JIb HMCCICAOBAHUS, MPEACTABIATh B Pa3IMUHON (dopme
pe3yIbTaThl SKCTIEPUMEHTA, aHAJIM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTh YMEHHI:

coOMI0aTh TpaBHa KOJOTHYECKH 1e1eco00pa3HOro MOBEACHHUS B OBITY U TPYIOBOM
NESATEIBHOCTH B LETSAX COXPAHEHHS CBOETO 370pPOBbS, OKPY’KAIOIIEW MPUPOIHON cpeasl U
JOCTHKEHHUS €€ YCTOMUYMBOTO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO JEHCTBUS Ha KUBBIE OPTaHU3MBI OIPEACIEHHBIX
OpraHMYECKHX BEIIECTB, MOHUMAas cMbIca nokaszarens [TJIK;

aHAJIM3UPOBAaTh  II€JIECOO0PAa3HOCTh,  NMPUMEHEHHMS  OpPraHWYECKHUX  BEIIeCTB B
MIPOMBINIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHHMIA: OCYIIECTBISATH IIeJICHANPABICHHBI TMOUCK XHUMHYECKOM
uH(bOpMallMK B PAa3NIUYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAy4Has JHUTEparypa, CpeicTBa
MaccoBod uHGpopmaruu, WHTEpHET W Jpyrue), KPUTHUECKUA aHAIM3HPOBATh XUMHUYECKYIO
uH(popMaInio, epepadbaTeiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUU C MOCTABICHHOW y4eOHOI
3a7a4en.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHs Kypca «OOmass M HeopraHudeckas XUMHsD)
OTpaXaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN: O MaTEpPUATILHOM €IMHCTBE MUPA, 3AKOHOMEPHOCTAX
Y MO3HABAEMOCTH SIBJICHUH MPHUPOIbI, O MECTE U 3HAYEHUH XHMHHM B CUCTEME E€CTECTBEHHBIX
HayK U e€ poiu B 00€CleYeHUN YCTOWYMBOTO PA3BUTHS, B PEIICHUM MPOOJIEM 3KOJIOTUYECKOH,
OHEPreTHYECKOM U THINEBON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPruM, B  OOECINEUEHWH  PaIMOHAIHLHOTO
MIPUPOJIOTIONB30BAHUS, B JOPMUPOBAHUU MUPOBO33PEHHUS M OOIIEH KyJIbTyphI YEIOBEKA, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U MPUPOTHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroliue
MOHITUS — XUMUYECKUH DIIEMEHT, aToM, SIIPO aToMa, U30TOIbI, IEKTPOHHAsT 000JI04Ka aToma,



s-, p-, d-aToMHBIE OpOWTANIM, OCHOBHOE U BO30YKIEHHOE COCTOSHHUS aToMa, THOpHUIU3alus
aTOMHBIX OpOWTaNei, WOH, MOJICKYJa, BaJCHTHOCTh, JJIEKTPOOTPUILIATEIBHOCTh, CTETICHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJIGHTHAs, WOHHAs, METAJUIMYECKas, BOJIOPOIHAsN),
KpHUCTaJUIMYECKas pEeIIETKa, XUMHUYECKash pPeakiys, PacTBOP, SJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
AJIEKTPOIUTHUYECKAsE JUCCOLMAILMS, CTENEeHb JHMCCOLMAlMH, BOJOPOJIHBIA  IOKa3aTellb,
OKHCIIUTENb, BOCCTAHOBUTEIb, TEIIOBON 3((HEKT XUMUYECKON PeaKkiiuu, CKOPOCTh XUMUYECKOM
peakuy, XUMHUYECKOE pPAaBHOBECHE; TEOPUHU M 3aKOHBI (TEOpHsl AJIEKTPOJUTHUYECKOU
auccounanuu, nepuoandeckuii 3axkon .M. MenneneeBa, 3aKOH COXpPaHEHHUS MAacChl BELIECTB,
3aKOH COXPAHEHUs W NPEBPALICHUS DHEPIUU MPU XUMHUUYECKUX PEAKLMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEMIECTB, 3aKOH JICUCTBYIOIIMX MAcCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XHUMHH,
MHPOBO33PECHUECKHE 3HAHMUS, JISKAIIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTHU
XUMHUYECKUX SBJICHUN; COBPEMEHHBIC MPEICTABICHUS O CTPOCHHHM BEIIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJIIPHOM W HAAMOJIEKYJSPHOM ypPOBHSX; MPEACTAaBICHHS O MEXaHU3Max
XUMUYECKUX pEaKIud, TEpMOAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
NMpPOTEKaHUsl, O XHUMHUYECKOM paBHOBECHM, pacTBOpax MW  JUCIEPCHBIX  CHUCTEMaXx;
(hakToJIOTHYECKHE CBEJIEHUS O CBOWCTBAX, COCTaBe, MOMYyYEHUH M 0€30MaCHOM HCIIOIh30BAHUH
BOKHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M TMPAKTUYECKOW NEATEITHHOCTH YEIOBEKa,
OOMIMX HAYYHBIX MPUHITUIIAX XUMHYECKOTO TIPOU3BOICTBA,

c(hOpPMUPOBAHHOCTh YMEHUH: BBISBISTh XapaKTePHBIC MPU3HAKU TMOHSATHH, YCTaHABINBATH
UX B3aMMOCBSI3b, UCITOJIb30BaTh COOTBETCTBYIOIIME MOHSITUS NMPH ONMUCAHUU HEOPTaHUYECKUX
BEILIECTB U UX NPEBPAILECHNN;

c(hOpPMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY IS COCTaBICHUS
(dhopMysT BEHIECTB W ypPaBHCHHH XHMMHUYCCKHX pEaKIHMi, CHCTEeMATHUYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHaIbHble HA3BaHUS OTIEIbHBIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OTPECNATh BaICHTHOCTh U CTETICHb OKUCIICHHSI XUMUYECKUX
AJIEMEHTOB B COCJAMHEHHSX, BUJl XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METaUTHYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON pEelIETKY KOHKPETHOTO BEIIECTBA;

c(hOPMHUPOBAHHOCTh yMEHHUSI OOBSACHATh 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3U M THNA KPUCTAIIIMYECKOW pemETKH, OOMEHHBIH M JOHOPHO-aKIETITOPHBII
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOW CBSI3H;

c(hOPMHUPOBAHHOCTh YMEHHI: KIacCH(PHUIIMPOBATh: HEOPTaHMYECKUE BEIIECTBA IO HX
COCTaBYy, XMMHUYECKHE PEAKIHUU MO PA3TUYHBIM IMpU3HAKAM (YUCIY M COCTaBy pearupyroumx
BEIIECTB, TEIJIOBOMY J(PQEKTy peakluud, H3MEHEHHUIO CTeMeHEH OKHUCIIEHUS SJIEMEHTOB,
00paTHMOCTH, YYaCTHIO KaTallu3aTopa W JPYTHE); CaMOCTOSTEIILHO BHIOMPATh OCHOBAHHS H
KPUTEPUU IS KIIACCU(PUKAIIUN U3y9IaeMbIX BEIICCTB H XUMHUYCCKHUX PEaKIIHIA;

c(hOPMHUPOBAHHOCTh YMEHHUS PpaCKphIBaThb CMBICT Tiepuoaudeckoro 3akona JI. .
MeHneneeBa ©  JEMOHCTPUPOBATH €T0  CHCTEMATH3UPYIONIYI0, OOBSICHHUTEIBbHYIO U
MPOTHOCTUYECKYIO0 (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB W MOHOB
XUMUYECKUX JJIEMEHTOB IIEpBOro—4erBéproro mnepuonoB Ilepmomnueckoin cucremsr JI.M.
MenneneeBa, UCNONIB3Ys MOHATUSA «IHEPIETUYECKUE YPOBHU», «IHEPrETUYECKUE IOLYPOBHUY,
«s-, p-, d-aTomHBIE OpOWTAIN», «OCHOBHOE M BO30YXIEHHOE JHEPTETHUYECKHE COCTOSTHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB XMMHUYECKHUX DJIEMEHTOB U HUX
coeuHEeHU 1o nepuoaam u rpynmam Ilepuoguyeckoii cuctemsl J[. 1. MenneneeBa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS MX DJICKTPOHHBIX 000I0UEK;



chOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOICTBA BEUIECTB PA3JUYHBIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAHME TN'€HETHYECKOW CBA3U
MEK/1y HEOPTAaHUYECKUMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKHX
peakuuii;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIITHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuil MoCpeCTBOM COCTaBJICHUS IIIEKTPOHHOTO OallaHca TUX PEaKIMii; peaKiHnii MOHHOTO
oOMeHa MyTEM COCTaBJICHHS WX TMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHHI; peakIiuii
THJIPOTIN3a; PEAKIMA KOMIUIEKCOOOpa3oBaHusl (Ha TMpHMepe TUIAPOKCOKOMIUIEKCOB ITMHKA U
ATIOMUHHS);

cOPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TIPOTCKAHUS XHUMHUYCCKUX
peakuuMid ¢ y4YETOM HX DJHEPreTHUYECKHX XAPAKTEPUCTHUK, XapaKTep HW3MEHEHHUS CKOPOCTH
XUMHUYECKON peakIy B 3aBUCUMOCTU OT Pa3IWYHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS IO BIMSIHUEM BHEITHUX Bo3zaeicTBui (mpunIun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKIIUH, JIeXkKAalllie B OCHOBE
MPOMBIIIJICHHOTO TIOJMYYEHHUs] CEepHOM KHUCJIOTHI, aMMHaka, OOIIMe Hay4dHble MPHUHIIUIIBI
XUMHYECKUX TIPOM3BOJCTB; IEIECOOOpPA3HOCTh NPUMEHEHHS] HEOPraHUYEeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIEHHS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUIA O METOJIaX HAYYHOTO ITO3HAHUS SBIICHUHN
NpUPOJLl — HAONIOZCHUE, U3MEpEeHUue, MOJACIUPOBAHUE, OHKCIEPUMEHT (peasibHBIA U
MBICIICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHATb 3TH 3HAHUS IPHU
AKCIIEPUMEHTAJILHOM HCCIICIOBAHUUA BEIIECTB W JJIsi OOBSCHEHUS XUMHUYCCKUX SIBJICHUH,
HMMEIOIINX MECTO B IPUPOJE, MPAKTUUECKON IEATETbHOCTH YEJIOBEKA U B IOBCETHEBHOM JKU3HM;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBIISITh B3aUMOCBS3b XUMUUYECKUX 3HAHUN C TIOHATUSAMU U
MPEJCTAaBICHUSAMH JPYTHMX €CTECTBEHHO-HAYYHBIX MPEIMETOB sl 0oyiee OCO3HAHHOTO
IMOHUMAaHUs MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUS MTPOBOAMTH PACUETHI: C HCIIOJIE30BAHUEM MTOHATHIA «MaccoBast
JI0JI BEILIECTBA B PACTBOPE» U «MOJIIpHAs KOHIICHTPAIMs»; MacChl BEIIECTBA WM 00bEMA Tasza
[0 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH
BEIIECTB; TEIUIOBOTO 3 dekTa peakuu; 3HaUeHUsI BOJOPOIHOTO MOKa3aTessl paCTBOPOB KHUCIIOT
U 1IeNoued ¢ M3BECTHOM CTEMEHBI0 TUCCOLMAIMU; Macchl (00bEMa, KOMMYECTBAa BEIIECTBA)
MPOJIyKTa PEaKlMM, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUJE PACTBOpA C OMPEACIEHHOU
MacCcOBOW JI0JIed pacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); IOIU
BBIXO/Ia MTPOYKTa peakinu; 00bEMHBIX OTHOILIIEHUH ra30B;

c(hOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIILHO TUIAHUPOBATH W MPOBOAMTH XUMHUYCCKHIMA
AKCIIEPUMEHT (MPOBEJICHUE PEaKIUii HOHHOTO OOMEHa, MOJATBEPK/IC€HNE KaueCTBEHHOT'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPEAEIICHNE CPEJIbl PACTBOPOB BELIECTB C MOMOIIBI HHIUKATOPOB,
W3y4YeHUE BIUSHHUS PA3TUYHBIX (AaKTOPOB HA CKOPOCTh XHMHYECKOW PEAKIUH, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a/1a4 1mo TeMaM «Metamney U «HemeTamnb») ¢ coOmoIeHHeM MpaBuil
6e3omacHoro oOpalleHusi ¢ BeIIecTBaMU M J1a0OpaTOPHBIM 00OpyHOBaHUEM, (HOPMYIUPOBATH
[eNh HWCCIENOBAaHUS, TMPEACTAaBIATh B pa3IuyHOW (opMe pe3ynbTaThl AKCIEPHMEHTA,
AHaJM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTD;

c(hOPMHUPOBAHHOCTh YMEHUI: COOJFOIATH MPAaBUIIA MOJIb30BAHUS XUMHUECKON TOCYI0H U
nmabopaTopHEIM 000pyAOBaHUEM, OOpAIIeHUs ¢ BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIUSIMU
[0 BBIMOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, 3KOJOTUYECKH LeIecoo0pa3Horo
MOBEJICHUSI B OBITY W TPYJOBOM NEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBBS,
OKpY’Karollled MPUPOJHON Cpenbl M AOCTUKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATH



ONACHOCTh TOKCHUYECKOTO JICWCTBHS HA JKMBBIE OPraHU3Mbl OINPEIEIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbIca nokaszarens [TJIK;

c(OpPMUPOBAHHOCTh YMCHHIA: OCYIICCTBISATH IICJICHATIPABICHHBIA TIOUCK XHUMHUYECKON
nH(bOpMallMK B PAa3lMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAy4Has JHUTEparypa, CpeicTBa
MaccoBoi wuHpopmaruu, HMHTEpHET M apyrue), KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHpopMalnio, epepadbaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABJICHHON yueOHOMN
3a7a4en.
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2.2 Merasnbl 23 1 2
Hroro no pazgeny 54
Pa3znen 3. Xumus u :Ku3Hb
31 Mertoabl TO3HAHUA B XUMUHU. XUMUS U 9
' JKU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 8







INOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Kontpo
JIbHbIE
padoTbI

pakTn4
ecKue
padoThI

Jara
U3y4YeHH
s

DJIEeKTPOHHBIE
nudposbie
oOpa3oBaTejibHbIEC

pecypchl

IIpeamer 1 3HaYEHUE OPraHUYECKOU XUMHUH,
HpeCcTaBiIeHne 0 MHOroo0pa3uu
OPraHUYECKUX COCIMHEHUHN

DJIEKTPOHHOE CTPOCHUE aTOMa yriiepoaa
(OCHOBHOE M BO30YKJIEHHOE COCTOSHUSA).
BasieHTHBIE BO3MOXKHOCTH aTOMa yriepoia

XUMHUUYECKast CBSI3b B OPraHHYECKUX
COeMHEHUsIX. MexXaHu3Mbl 00pa30BaHuUs
KOBaJICHTHOM CBsI3U, CIOCOOBI pa3phiBa
CBsI3EH

Teopus cTpoeHHs OpraHMYECKUX
coenquHeHuit A. M. Bytneposa

Bupl n3oMepuu: CTpyKTypHasi,
MIPOCTPAHCTBEHHAsI. DIEKTPOHHBIE d(H(DEKTHI
B MOJICKYJIaX OPraHHYECKUX COCAMHEHUI

[TpencraBnenue o kinaccupukauu u
cucremarnyeckas HomeHkiarypa (IUPAC)
OpPraHMYECKUX BEIECTB

Knaccugukamus peaxiyii B OpraHu4ecKoit
XUMHH

CucreMmaruzanus 1 0000IeHEe 3HAHNI 110
TEME




AJKaHBI: TOMOJIOTUYECKHH PsJl, o01IIas
dbopmysa, HOMEHKJIATypa U H30MEPHSI,
AIIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYT

10

duznyeckre 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

11

Haxoxnenne ankanos B mpupoze. CriocoObt
MOJTyYeHUs] U MPUMEHEHHNE aTKaHOB

12

[uxnoankansl: odmas hopmyia,
HOMEHKJIATypa ¥ U30MEpHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIOCOOBI
MOJTYYCHHUS Y IPUMEHEHHE

13

Pemenne pacu€THBIX 33729 Ha ONIPEICIICHHE
MOJICKYJISIPHOW (OPMYITBI OPTraHIHIECKOTO
BCIIIECTBA 110 MAaCCOBBIM J0JIAM aTOMOB
DJIEMEHTOB, BXOIAIINX B €r0 COCTAB.
CucreMaruzanus 1 0000IIeHNE 3HAHUI 110
TeMe

14

AJIKEHBI: TOMOJIOTHUECKHUN psijI, oO1as
dbopmya, HOMEHKIATypa, DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CtpyKTypHas ¥ [IUC-TPAHC-U30MEPUS
AJIKEHOB

15

dusnyeckne ¥ XMMHUIECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

16

CrniocoObl MosTy4eHus U MpUMEHEHUe
AJIKEHOB

17

[Tpaktuueckas padora Ne 1 mo Teme




"ITonyueHue >TUICHA U U3yUYCHUE €TO
CBOUCTB"

Pemenne pac4€THBIX 3a/1a4 Ha ONPEACIICHHUE

18 MOJIEKYJIIPHO# (hOPMYJITbI OPTaHUYECKOTO
BELIECTBa
AJKaIueHbI: CONPSHKEHHBIE,

19 U30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE.
OCo00EeHHOCTH 3JIEKTPOHHOTO CTPOSHHUS

20 XHUMHUYECKUE CBOMCTBA COMPSIKEHHBIX
JTMEHOB

21 CrniocoOblI 1osty4eHus: 1 IpUMEHEHUE
aJIKa/In€HOB
AJIKUHBL: TOMOJIOTHYECKHA psifi, 001as

2 dbopMmyna, HOMEHKIATypa, dJACKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
dusnyecKue CBOMCTBA

23 XHUMHYECKUE CBOMCTBA aJIKWHOB

24 KauecTBeHHBIE pEaKIIMA HA TPOWHYIO CBSI3b

)5 CniocoOslI MoNTy4eHus U TPUMEHEHUE
AJKWHOB

2% Pemenue 3agau: pacu€Tsl 10 ypaBHEHUIO
XMMHYECKON peaKiuu

7 CucremaTu3aius 1 0000IIeHHEe 3HAHUHN TT0
TEME

28 ApeHBI: TOMOJIOTHYECKUH Psifl, 001Iast

dbopmyna, HOMEHKIATypa. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI




OcH30I1a B TONTyOJIa, UX (U3HIECKUE
CBOMCTBA

XUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIMU

29
3aMeLICHUS
XVMHUYECKHE CBOKCTBA aPEHOB: PEAKIIMH

30 IIPUCOENUHEHNUS, OKUCIIEHUE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHYECKUX CBOWMCTB
CTHpOJIa
Pewenne pac4€THBIX 3a/1a4 HA ONPEACIICHHUE

32 MOJIEKYJIIPHO# (hOPMYJITbI OPraHUYECKOTO
BELIECTBA

33 CniocoOpI TTOTyYeHHUST ¥ TPUMEHEHUE apEHOB

34 ['eHeTnyeckas CBSI3b MEXKY pa3InYHbBIMU
KJIACCaMM YIJIEBOAOPOJOB
Pacuérsl 10 ypaBHEHUAM XUMUYECKUX

35 peakuuii. CucremaT3anus u 00001IeHEe
3HaHUH 110 TeMe

36 [Tpuponnsrii raz. [lomyTHbie HEDTIHBIC
rassl

37 KameHHBIN yroips ¥ IpOAYKTHI €r0
nepepadoTKu
Hed1p 1 ciocoOsI e€ nepepaboTKH.

38 [TpumeHeHne NpoIyKTOB epepaboTKu
HeTH

19 I'eHeTndeckas CBS3b MEXy pPa3InYHbBIMU

KJIACCaMHU YTJIEBOJOPOIOB




40

["ayoreHonpou3BOIHBIC YTIICBOOPOIOB:
AJIEKTPOHHOE CTPOEHUE; PEaKIINU
3aMeIleHHsI TaJloreHa

41

JlewicTBue 1miemouei Ha
rajoreHnpou3BoHbIe. B3anmoneiictue
JIATAJIOTCHAJIKAHOB C MarHUEM U IIMTHKOM

42

Cucremarusanus 1 0000IIeHIE 3HAHUI 110
pazneny "YrieBogopoas”

43

KonTponbhas pabota no teme
"YraesBogopoibr"

44

[IpenensHBIE OHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUU psijI, oO1ast popmya,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiaccudukanus,
¢duznyeckue cBoiicTBa

45

XUMHUYECKUE CBOWCTBA MPEAETBHBIX
OJHOATOMHBIX CIIUPTOB

46

CrniocoOblI MosTy4eHus U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[Ipocthie a¢upbl: HOMEHKIIATYpa U
U30MepHsl, 0COOEHHOCTH (PU3HUECKUX U
XUMHUYECKHUX CBOWCTB

48

MHOroaToMHbIE CIIUPTHI: ATUIICHIIIUKOIb U
TJIMLEPHH, UX (PU3NYEeCKHe U XUMHUECKHe
CBOWCTBA

49

Crioco0b1 IIOJIYYCHUS U IPUMCHCHHC
MHOI'0OATOMHBIX CITUPTOB

50

@DeHoII: CTPOCHUE MOJIEKYJIBI, (PU3NUYEeCKHe




cBoiicTBa. TOKCHYHOCTH (peHONa

51 Xumu4deckue cBoicTBa (heHoma

5 CriocoObl nostyueHust 1 IpUMEHEeHNe
denoma
[TpakTrueckas padora Ne 2. Pemenue

53 AKCIEPUMEHTAIBHBIX 3374 110 TEME
"CnupTtsl ¥ GpeHobI"

54 Cuctemartu3zanus 1 00001IeHIE 3HaHUH 110
TeMe
AJBAETUIBI U KETOHBI: 3JIEKTPOHHOE

55 CTpOeHHE KapOOHUILHOU IPYIIIBL;
TrOMOJIOTHUYECKHUE psifbl, 00mias popmyna,
M30MepHUs U HOMEHKIIaTypa

56 ATNbIEruibl U KEeTOHBL: (PU3NUECKHE
CBOIICTBa; peaklnu IPUCOETUHEHUS

57 Peakiiumn okucieHus 1 KayeCTBEHHbBIE
pEaKIMHU allbJETUI0B U KETOHOB

53 CrniocoObl MoJTy4eHus albIeTHI0B U
KETOHOB
OaHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE

59 KHUCJIOThI, 0COOEHHOCTH CTPOEHMSI UX
MOJIEKYI

60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KUCJIOT, UX (PU3NYECKHUe CBOUCTBA

61 XUMHUYECKUE CBOMCTBA MPEAECITBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62 Oco0OeHHOCTH CBOMCTB MypaBbUHOMN




KHUCIO0ThI. MHOT0OOpa3ue kKapOOHOBBIX
KHUCJIOT

63

Oco0OeHHOCTH CBOWCTB: HETIPEICIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TMIPOKCUKAaPOOHOBBIX
kuciot. [IpencraBureny BeICIIIX
KapOOHOBBIX KUCIIOT

64

ITonsarue o IIPOU3BOAHBIX Kap6OHOBLIX
KHUCJIOT

65

CriocoObI MoTyueHHs U IPUMEHEHUE
KapOOHOBBIX KUCIIOT

66

CrnoxHble 3(Upbl: TOMOJIIOTUYECKUH P,
obmas popmyia, nzomepus u
HOMEHKJIaTypa

67

dusnueckre U XUMUYECKHE CBOWCTBA
3¢upoB

68

Pemienune pacy€THbIX 3a7a4: 110 YpPaBHEHUIO
XMMHYECKON PEaKIuu, Ha ONpEEICHUE
MOJICKYJIIPHOH (hOPMYJIbI OPTaHUYECKOTO
BeIlleCcTBa

69

[Tpaktuueckas padora Ne 3. Pemenue
IKCIIEPUMEHTAIIBHBIX 33124 [0 TeMe
"KapOoHoBbIe KUCIOTHI. ClloKHBIE 2PHUPHI"

70

Kupsl: ctpoenue, pusnueckue u
XUMUYECKHUE CBOUCTBA (TUAPOITHU3)

71

OcoOEHHOCTH CBOWCTB JKHPOB,
COJIEpXKAIINX OCTATKU HETIPEACITbHBIX
YKUPHBIX KUCTOT. JKupsl B mpupoe




72

MpblTa KaK COJIM BBICIITUX KapOOHOBBIX
KHCIIOT, X Moromiee Aericteue. [lonsaTue o
cuHTeTH4YecKuX Moronux cpencreax (CMC)

73

['eneTrueckas CBSI3b yTIE€BOIOPOIOB U
KHCJIOPOJICOIEPKALUX OPraHNYECKUX
BEIIECTB

74

Pacuérsl 10 ypaBHEHUSAM XUMUYECKUX
peakuun

75

CucreMaruzanus 1 0000IeHEe 3HAHNI 110
TEME

76

OO0m1as XxapakTepucTHKa YIJIeBOIOB U
KJaccu(uKays yriaeBoaoB (MOHO-, TU- U
MOJIMCaxapH/ibl)

77

MOHOC&X&pI/II[BII (I)I/ISI/I‘-IGCKI/IG CBOICTBA U
HaXOXKACHUEC B IIPUPOAC

78

[IpumeHeHue T0Ko3bl, €€ 3HaUeHue B
AKHU3HEJEATEIbHOCTH OpraHu3Ma

79

Jucaxapuupl: caxaposa, MajbTo3a U
nakTto3a. HaxoxaeHue B mpupoae u
MPUMEHEHHUE JMCAXaPUJIOB

80

HOHI/ICEIXapI/II[BIZ CTPOCHUC MAKPOMOJICKYI,
(1)I/I3I/ILICCKI/I6 N XUMHYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

81

ITousitue 00 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue PACUCTHBIX 3aaa4 Ha OIMPCACIICHUC
A0JIM BbIXOJa ITPOAYKTA pCaAKIIUH OT
TCOPCTUUCCKHU BO3ZMOIKHOTO




Cucrematusanus 1 0000IIIeHHE 3HAHUI 10

83
paszzaeny
KonTponbHas pabota no teme

84 "Kucnoponcoaeprkaniiue opraHu4ecKre
coeTuHEHU"
AMUHBI: KIaccu(UKALNS, CTPOCHHE

85 MOJIeKyJI, o0mIast popmyia, usomepus,
HOMEHKJIaTypa 1 (pu3ndecKue CBOMCTBa

26 XUMHYecKHe CBOWCTBA anu(aTuyecKux
aMUHOB

%7 AHWINH: CTPOEHUE aHUJIMHA, 0COOEHHOCTU
XUMHUYECKHUX CBOMCTB aHUJIMHA

28 CrniocoOsl MosTy4eHus U MpUMEHEHUE
anmudaTuyecKux aMUHOB
AMUHOKHUCIIOTBI: HOMEHKJIATypa U

89 nuzomepus, pu3nyecKrue CBOiCTBa.
OTtaenpHBIC MIPEICTABUTENH 0-aMUHOKHUCIIOT
XHUMHUYECKHE CBOICTBA aMHUHOKHCIIOT, UX

90 OMOJIOTMYECKOE 3HAUeHHE AMUHOKHUCIIOT.
CuHTe3 U THIpOIN3 NENTHI0B

01 benku xak NpupoaHbIE OJIUMEDHI;
CTPYKTYpHI O€JIKOB

92 XUMHYECKHE CBOWCTBA OEIIKOB
A3oTcozeprKalie reTepoLuKINIecKue

93 coenuHeHus. HykiienHoBbIE KUCIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHUYECKas POJIb

94 [Tpaktrueckas padota Ne 4. Pemenne




AKCTICPUMEHTAJIbHBIX 337124 110 TEME
"A30TCcoAeprKallie OpraHUYECKue
coequHeHus"

95

[TpakTrueckas pabora Ne 5. Pemenue
SKCIICPUMCHTAJIbHBIX 3a1a4 11O TEMC
"Pacnio3HaBaHue OpraHUYECKUX
coenqrHeHnin"

96

KonrponbHas pabora no reme
"A3oTcoaeprKaliie OpraHu4ecKue
COeIMHEHUS "

97

OCHOBHBIE TTIOHSTHS XHMHH
BBICOKOMOIJICKYJIAPHBIX COCIMHEHUH U
MCTO/JbI UX CUHTE3a —IIOJIMMCPHU3AlIHA U
MNOJIMKOHACHCAII U

98

[TnacTmaccel. YTunuzamnus u nepepadoTka
IUIaCTUKA

99

OnacToMepbl: HaTypaJIbHbIM CUHTETUYECKHE
Kayuyyku. Pesuna

100

Bonoxkna: HaTypaJIbHbIC, NCKYCCTBCHHBIC,
CHHTCTUYCCKUC. HOJ'II/IMepI)I CIIequaJIbHOI'O
Ha3sHaA4YCHUA

101

[TpakTrueckas padbora Ne 6. Pemenue
BKCHepI/IMeHTaJH)HBIX 3a1a4 I10 TCME
"Pacrio3HaBaHue miacTMacc ¥ BOJIOKOH"

102

O060011eHNEe U CUCTEMAaTU3AIMS] U3YYEHHOTO
MmaTepHaia 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COETUHEHUS"




OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

102




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBOo 4acoB

KourpoJuabubie
Bcero P
padoThI

IIpakTH4eckue
padoTsbI

Jara
H3y4YeHH
s

JJIeKTPOHHbBIE
nudposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUN
aneMeHT. M30Tons!

Ctpoenue 3JIeKTPOHHBIX 000JI0UEK aTOMOB,
KBaHTOBBIC YHUCIIA

Knaccudukanus XuMUIecKux 371€MEHTOB (S-,
p-, d-, f-omemenTsr)

Pacnipenenenuie 31€KTPOHOB IO AaTOMHBIM
opouTansim

DJeKTpOHHBIE KOH(PUTYpaLIUU aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHUH

DNeKTpOHHbIE KOH(UTYpaIIMH HOHOB.
DNEeKTPOOTPULIATENBHOCTD

IIepnonnueckuii 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKUX 3J1eMeHTOB /1. .
MenpeneeBa, CBA3b C COBpPEMEHHON TEOpUEN
CTPOEHHUs aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX IJIEMEHTOB U 00pa3yeMbIX HMU
MPOCTHIX U CIIOKHBIX BEUIECTB MO IPYIINAM U
nepuoaam

Cucrematn3aius 1 0000IIIeHIE 3HAHUH 110




TEMC

10

Bunpel xumudeckou ¢BsI3U. MeXaHu3MBbl
o0pa3oBaHMsI KOBAJICHTHON CBSI3H.
Bonoponnas cBsa3p. MexmoieKysipHble
B3aHUMOJCHCTBUS

11

BaJleHTHOCTB U BaJlEeHTHBIE BO3MOKHOCTH
aTOMOB. CBS3b 2JIEKTPOHHOU CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

12

[IpencraBieHus 0 KOMIUIEKCHBIX
COEIMHEHHSIX: COCTaB U HOMEHKJIATypa

13

BemectBa MoneKyasipHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. THIIbI
KPUCTAJITMYECKHUX PELIETOK U CBOMCTBA
BEILIECTB

14

IToHsATHE O IUCIIEPCHBIX CUCTEMAX.
IIpencrasnenue 0 KOJUIOUIHBIX PaCTBOPAX

15

VctunHbIE pacTBOpPHI: HACHIIICHHBIE U
HEHACHIIICHHBIC, PACTBOPUMOCTb.
Kpucrannoruapatst

16

CriocoObl BhIpayKE€HUS! KOHLIEHTPALUH
pacTBOpOB

17

Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM MTOHATHI
"MaccoBasi 1011 paCTBOPEHHOIO BelecTsa',
"MoJsipHas KOHUEHTpaus'"

18

Kinaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX BELIECTB

19

CucreMatuzanuus u 0000IIEHUE 3HAHUMN 10
TEME




20

Kontponbnas padora o temam "CtpoeHue
aroma. [lepuoanueckuii 3aKoH U
[Teproanueckas cucTeMa XUMUYECKUX
anementoB JI. 1. Mengeneesa", "Crpoenue
BeniecTBa. MHoroo6pasue Bemiect"”

21

Knaccudukanus XuMuaeckux peakivii B
HEOPraHWYEeCKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAICHHS DHEPTUH TIPH
XUMHUYECKUX PEAKIUAX

22

TernoBbie 3 GEKTH XUMUYECKUX PEAKITHIA.
TepMoxuMuyeckue ypaBHEHUs

23

Brrancnenus no YPaBHCHUAM XUMHUUYCCKUX
peaxunﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

24

CKOpOCTh XMMUYECKOU peakinu, e€
3aBHCHMOCTH OT PAa3JIMYHBIX (PaKTOPOB.
Kartanu3 u karanuzaTopsl

25

I'oMOreHHbIe U reTEPOreHHBIE PEAKIINN

26

[IpakTrueckas padorta Ne 1 mo teme
"Bnustaue pa3nuuHbIX GpakTopoB Ha
CKOPOCTb XUMHUYECKON peakuun"

27

OObpaTtumbie U HEOOpAaTUMBIE PEAKIUH.
XHUMUYECKOE PAaBHOBECHE

28

[IpakTuyeckas padora Ne 2 o Teme
"BiustHue pa3nuuHbIX (PaKTOpOB HA
I10JIO’)KEHNE XMMHYECKOT0 paBHOBecUs"

29

OnektposTryueckas aucconuans. CUabHbIC
1 ciabpie 2IeKTpoauThl. CTeneHb




AucCCcorannmn

Nonnoe npoussenenune Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bogoponnsiii nokasarens (pH)
pacTBopa

31 I'maponus coneii. Peakiuu, nporekaronue B
pacTBopax 3IEKTPOIUTOB
[IpakTrueckas pabora Ne 3 o Teme

32 "XuMHUYeCcKue peakiuy B pacTBOpax
3JIEKTPOIUTOB"
OKHCIIUTEILHO-BOCCTAHOBHUTCILHBIC

33 peakuuu. BaxHelmme OKUCIUTENU U
BOCCTaHOBUTEIIN

14 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
Oananca

35 DIEeKTPOJIU3 PACTBOPOB U PACIIIABOB
BCIIECTB

36 Pemenue 3ana4 pa3nu4HbIX TUIIOB

37 Pemenue 3agad pa3nuyHbIX TUIIOB

13 CucreMaru3anus U 0000IIeHHE 3HAHUH 110
TeMe "XUMUYECKHEe peaKiuun"

39 KonTponbhas pabota o Teme "XumMudeckue
peakuun"
[Tonoxenune Hemeramios B [leprnoguueckoit

40 CHUCTEeME XMMUYECKHUX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. DHU3NYCCKUE CBOMCTBA HEMETAIIIOB

41 AmoTponusi HeMEeTaJIOB (Ha mpuMepe




KHCIIOpOJia, cepbl, hocdopa u yriepoia)

Bonopon: nonydenue, pusznyueckue u

42
XUMUYecKue cBorcTBa. ['uapust
["anmorensl: HaxX0XAEHHUE B IPUPOJE, CIOCOODI

43 MOJTy4eHus1, GU3NIECKUE U XUMUIECKHE
CBOMCTBA
lNanorenoBonopoasl. Baxuerme

44 KHCJIOPOJCOAEPHKAIUE COCTUHEHHUS
rajJloreHoB
JIaGopaTopHbIe U IPOMBIIUIEHHBIE CIIOCOOBI

45 IOJTy4eHus rajioreHos. [IpuMenenue
rajoreHOB U UX COCIMHEHUN
[Tpaxtnueckas padota Ne 4. Pemenue

46 AKCIEPUMEHTANIbHBIX 33/1a4 110 TEME
"T'anorensr"
Kwucnopon: nabopatopusie u

47 MIPOMBIIIIJICHHBIE CLIOCOOBI MOTYYCHHUS,
¢duznyeckue U xumuieckue csorctra. O30H.
[IpumeHeHne KucIopoa u 030Ha

48 OKcubl ¥ TEPOKCHIBI

49 Pemrenue 3aay pa3nuyHbIX TUIIOB
Cepa: Hax0J€HHE B IPUPOJE, CIIOCOOBI

50 MOJTy4eHus1, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopo, CyabhuIbI

5 Kucnoponacoaepxamniye coeIMHEHUsI CEPBI.

Oco0eHHOCTH CBOWCTB CEPHOM KHUCTOTHI




[Tpaktnueckas padota Ne 5. Pemenue

53 AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"
A30T: HaXOXXJCHHE B TIPUPOJIC, CTIOCOOBI

54 MOJTy4YeHHUsI, PU3UUECKUE U XUMUYECKHE
CBOICTBa. AMMUAK, HUTPUIbI

55 Kucnopoaconepxkaiue coeIMHEHNUS a30Ta.
OCcoOEeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta M €0 COCAMHEHUI.
A3oTHBIE y10OpeHus
®docdop: HaxOkKAEHHUE B IPUPOJIE, CIIOCOOBI

57 MOJTy4YeHHUs1, PU3NUECKUE U XUMUYECKHE
cBoiictBa. @ochuel u hochun

58 Oxcunsl hocdopa, pochopcoaepxarine
kucnoTsl. Conu HochopHOIl KUCTOTHI

59 [Ipumenenue docdopa 1 ero coeTMHEHUH.
dochopHbie y10OpeHus
[IpakTueckas padora Ne 6. Pemienue

60 SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe "A30T U
dbocdop u ux coequHeHU"
VYraepoa: HaXOXAEHUE B IPUPO/IE,

61 aJIOTPONHbIE MOAU(UKALUK; (PU3HUECKHE U
XMMUYECKHUE CBOWCTBA, TPUMEHEHHE

2 Oxkcun yraepona(Il), oxcun yraepoga(IV),
YroJIbHasl KUCJIOTA U €€ COJIU

63 Pemenue 3ana4 pa3nu4HbIX TUIIOB

64 Kpemuwnii: HaxoxaeHNE B IPUPOJE, CIIOCOOBI




MoJTy4eHus1, GU3NIECKUE U XUMHICCKUE
CBOMCTBA

Oxcup kpemuusA(1V), kpeMHueBas Kuciora,

65
CHJIMKAThI

66 IIpuMeHeHrEe KpEMHUS U €T0 COETUHEHUH.
Crexo, ero noiay4eHue, BUJIbl CTEKIIa

67 Pemenne 3aay pa3nuMyHbIX THIIOB

68 Cuctematu3aiys 1 00001IeHNe 3HAHUH 110
teme "Hemeransr"

69 Konrponsnas padora no teme "Hemeramibr"

70 AHanus pe3yiabTaToB KOHTPOJILHOMN padoThI,
KOppEeKIHs OMHO0K
[Tonoxenue meraiutos B llepuoanueckon

71 CHUCTEME XMMHUYECKUX 3JIEMEHTOB.
OCoOEeHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI0YeK aTOMOB METAJIIOB

7 OO6uue ¢puznyeckue CBOWCTBA METAIIJIOB.
IIpuMeHeHne MeTaIoB B OBITY U TEXHHKE

73 Crnnasel MetaiioB. Koppo3us mMeranioB

74 Pemenue 3a1a4 pa3inyHbIX THIIOB
DNEKTPOXUMHUYECKUH Psii HAPSKEHU N

75 MeTauioB. OOIIMe CIOCOOBI MOTYYEHUS
METaJIJIOB

76 OOm1ast xapakTepucTHKa MeTayuioB [A-

rpymusl [leproaudeckoit cucTemsl
XUMUYECKUX IeMEeHTOB. Hatpuii u xanuii:
10JIy4eHue, PU3NUYECKHe U XUMUUECKHE




CBOMCTBA, MPUMEHEHHUE TTPOCTHIX BEIIECTB H
HUX COEOUHEHUUN

77

OO6mmas xapakrepucTuka MetamioB [1A-
rpymisl [leproaudeckoit cuctemsl
XUMHUYECKHUX IJIIEMEHTOB. Maruuii u
KaJIBIIWIA: TIOJTy4eHue, Gu3ndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCANHEHUI

78

JXKeEcTkocTh BOABI M CIOCOOBI €€ yCTpaHeHHUs

79

AnroMuHMiL: ony4denue, Gpusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE

80

AmdorepHbIe CBOMCTBA OKCHIA U
THIPOKCHU/IAa AITFOMUHUS,
THJIPOKCOKOMIUIEKCHI aJTFOMHHHUS, UX
IpUMEHECHNE

81

Pemenue 3aa4 Pa3jINYHbIX TUIIOB

82

[Ipaktruueckas padota Ne 7. Pemenue
AKCIIEPUMEHTAIILHBIX 3a/1a4 110 TEME
"MeTauibl TJIaBHBIX noArpymnmn"

&3

OO6mrast xapakTepuCTUKA METAIIIIOB
1o0ouHbIX noarpynn (b-rpymm)
[leproanueckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

duznyecKkue 1 XMMHYECKHE CBOMCTBA Xpoma
n €ro COCHHHGHHﬁ, X TPUMCHCHUC

85

Baxwuelive coelMHeHUsT Maprasiia.
[lepmaHraHaT Kaaus, €ro OKUCIUTEIIHHBIC
CBOMCTBA




duznyecKkre 1 XMMHYECKHE CBOMCTBA JKeae3a

86 u ero coeauHeHui. [lonyyenue u
MIPUMEHEHNUE CIIJIaBOB XkKeje3a

27 OU3NYECKHE U XUMUYECKUE CBOMCTBA MEJIU U
€€ COCIMHEHUM, UX IPUMEHEHUE
duznueckre 1 XMMUYECKHE CBOMCTBA IIMHKA

88 U €r0 COEMHEHUH, UX IPUMEHEHHE.
I'nIpOKCOKOMILIEKCHI IUHKA
[IpakTrueckas pabora Ne 8. Pemenue

89 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Mertasipl TOOOYHBIX TTOATPYTIT"

90 Pemenue 3a1a4 pa3nu4HbIX TUIIOB

01 O0600611eHre U cucTeMaTU3alus U3Y4eHHOTO
Matepuaia 1o teme "Merasuibr"

92 Kontponbnas pabora mo teme "Mertamisr"

93 AmHanu3 pe3ynbTaToB KOHTPOJIBHOM paboTHl,
KOPPEKIHsI OINO0K
Ponp xumum B oGecriedeHuu yCTOMYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsTue o
Hay4HbIX METO/IaX UCCIIEI0BAHUSI BEIIECTB
HayuHble npyUHIMIIBI OpraHnu3aluu

95 XUMHUYECKOTO POU3BOCTBA.
[IpombliieHHbIE CIOCOOBI MOTYYEHUS
Ba)KHEHIINX BEIIECTB

96 XHUMHUYECKOE 3arpsi3HEHUE OKpY KaroIen
CpEJbl U €0 MOCIIEACTBUSA

97 XUMUA U 310POBbE YEIIOBEKA.




HCKapCTBeHHBIe cpeacTBa

03 Xumus nuiy. Poins XuMun B 00eCIIieueHnu 1
MHIIEBON 0€30IIaCHOCTH

KocmeTrnueckue u napdromMepHbie cpeAcTBa.

99
BriToBas xumusa

XuMus B CTpOUTENIbCTBE. BaxHelme
100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHabl

101 XHMHUS B CETBCKOM XO3SIUCTBE. 1
Opranndeckre U MUHEpaJIbHBIC yI0OpEHUS

102 Cucrematnsanus 1 0000IIeHIE 3HAHUI 110 1
TeEME

OBUIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102 4

YueOHO-MeTOAMUYECKOE o0ecriedeHue 00pPa30BaTeIbHOI0 MPoIecca

YMK «Xumus. 10 knacc. YrinyOneHHbIH ypOBEHbY

1. Xumus. 10 knacc. YueOHuk. YriyoneHnnsiit yposenb aBTopsl O. C. ['abpuensis,
N. T. Octpoymos, C. 0. [Tonomapes 368 c.-M.: [poda, 2017

2.Metroauueckoe nmocoodue. 10 kmacc (aBropst O. C. ['abpuensu, A. B. fmykosa).
176 c.

3.Hacronbhnas kaura yuurens. 10 knacc. Ilpoduneaelil yposens aBTopsl O. C.
INabpuensn, 1. I'. Octpoymos. 480c.

YMK «Xumus. 11 knacc. YrinyOneHHbI ypOBEHb)

1 Xumus. 11 knacc. YueOHuk. Yriyonennsiil yposeHb aBTopsl O. C. ["abpuenss,
I'. T'. JIsicoBa 408 c.- M.: [Ipoda, 2016

2 Kuwra s yaurens. 11 knace. Yacts . [Tocobue qis yuurteneit aptopsl O. C.




I'abpuensn, I'. T'. JIsicoBa, A. I'. BBeneHckas
3.Kuwra nns yuutens. 11 knacc. Yacts II. Ilocobue misa yaureneit aropst O. C.
INabpuensn, I'. I'. JIsicoBa, A. I'. BBenenckas 320c.

bubmoreka [{OK https://m.edsoo.ru/ff0d37fa









	�> 2AN AB@0=8FC
	7246a3d69f8c46f47ade6795875dfcb9354d77e99d1cacfad62164e31e35acde.pdf

		Сафронов Роман Александрович
	Я подтвердил целостность этого документа




