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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma 1o npenMery «XuMHUs» Ha YPOBHE CPEHEro OOIIEro
oOpazoBanus paszpadborana B cooTBercTBUU ¢ OOII COO MOV «Jlumeit No53»,
yrBepxaeHHon oT 02.09.2019 roma npukazom Ne 282 ¢ H3MEHEHUSIMU U
noronHeHussMu: aBryct 2020, asrycr 2021, asrycr 2022, aBryct 2023 rr.,
[Iporpammoii Bocniutanuss MOY «JIuneir Ne53», yrBepxaenHon ot 28.08.2023
roja npukazoM Ne 188, [Tonoxenus o padoueit mporpamme MOV «Jluneit Ne53».

B nporpamme yuteHsl TpeOoBaHHs (peneparbHOr0 TrocyaapCTBEHHOTO
o0pa3oBaTeIbLHOIO CTaHAapTa cpenHero odbmero obpazoanus (PI'OC COO),
YTBEPKJIEHHOTO TMpUKa3oM MuHHUCTepcTBa o0Opa3oBaHuss W Hayku PO ot
17.05.2012. Ne 413 ¢ m3meHeHusmu ot 29.10.2014, 31.12.2015, 29.06.1017,
11.12.2020 rr., denepanbHOil 00pa30BaTENBHONW MPOTPAMMBI CPEIHETO OOIIETro
obpazoBanus (OOII COO) npuka3z Munnpocsenienus Poccuun ot 18.05 2023 roga
No 371, unen W TONOKEHHS] KOHIEMIIMM TpEenojaBaHusl MPEIMETHOW 0O0JacTu
«XuMUs», Ha OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yIbTAaTOB JIyXOBHO-
HPABCTBEHHOT'O Pa3BUTUS, BOCIUTAHUS W COLMATU3AIMHN  OOYYaroIIUXCS,
MPEACTaBICHHON B (enepayibHOW MporpaMMe BOCHUTAHUS, a TaKXKe YUYTCHBI
npaBuia MOCJEI0BAaTEIbHOCTH W TMPEEMCTBEHHOCTH NPU U3YYEHUH MPEAMETOB
corizacHo ¢ y4yeOHbIM TuiaHoM Ha 2023-2024 y4ueOHblil ron ans ydamuxcs 11
KJiacca.

[Ipn um3ydyenun ydyeOHOro mpemmera «XUMUS» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKM XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOl KyJbTypbl. Pelienne
ATOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHS TMpEeAMeTa MPEeIoiaraet
peanu3anmio TaKuX LEJEn, Kak:

e (opmMupoBaHME TpPENCTABICHUN: O MaTepUaJIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUU MIPUPOJIBI, 0 MECTE XUMHUU B
CIUCTEME €CTECTBEHHBIX HayK u e€ BeAylied pomu B oOecnedeHuu
YCTOMYMBOTO  pPa3BUTHSA  YEIOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIUIIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHAIBLHOTO MPUPOJONOIb30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YEIOBEKa, a TaKKe SKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHME CHCTEMBbI 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIAMEHTAIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O



CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMUYECKUX PEAKIUM, O
XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
HAyYHBIX MPUHIUINAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHHUS
KIIFOUEBBIX MJIEW W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHs MPOOJIEM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaju3a v OIIEHKH C MO3UIIMI HKOJOTUYECKON 0€30MacHOCTU MOCIIEICTBUI
OBITOBOI M TPOMU3BOACTBEHHON JE€ATEIbHOCTH YEJOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  TepepabOTKOM
BEILIECTB;

yriyOJieHue  MPEJCTaBICHUNM O  Hay4YHbIX  METOJAaX  IO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHH OPUEHTUPOBATHCS B MHUpPE
BEIIECTB W OOBSCHECHHMS XHUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKOU IEITEIbHOCTH U TOBCETHEBHOM KU3HU.

B mnnane peanuzanuy NepBOOYEPEIHBIX BOCHHUTATEIbHBIX U Pa3BUBAIOIIUX
(GyYHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHero oOIiero oOpa3oBaHUs MPU HU3YUYCHUHU
npeaMera «XUMHUS» Ha  yrIyOJN€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TaKUE LIENU U 3a/1a4H, Kak:

BOCMIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
o0111eueTI0BEYECKUX [IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOyuaronuxcs, (QopMHUpOBaHHUE Y HHUX CO3HATEIBLHOTO
OTHOIIEHUSI K CamMoOOpa30BaHMIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIJIOBHUIO YCTIEITHON MpOo(decCHOHATBLHON U 00IEeCTBEHHOM NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHupOBaHUEe yYMEHWH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIbTYpPhI, TPUOOPETEHUE OIbITA OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIIBHOCTH.



OO1ee Yncio 9acoB, MPEAYCMOTPEHHBIX IS M3YYCHHUS XUMHUU Ha yIiIyOJICHHOM
ypOBHE cpeaHero obmiero oopazoBanusi, cocrapisieT 102 gaca (3 gaca B Henemio).



COJAEPXKXAHUE OBYUEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMU4ecKuX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOIUUECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU
MpPOCTBIX M CJIOHBIX BEIIECTB IO TrpyndnaM ¢ TepuojaM. J3HAYEHUE
nepuoanueckoro 3akona /[.M. Meneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJUHA CBSI3U. [0sIpHOCTD, HATPABIEHHOCTH U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTpOCHHEM (Ha IIpUMEpe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MONEKYJIApPHOTO UM HEMOJEKYJISAPHOTO  CTPOEHHUS. UMb
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0JIsl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEIIECTB.



Knaccudukanus XuMUYeCKUX peakluidi B HEOPTraHMUECKOH M OpPraHUYECKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHsle peakuuu. Karanus u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIii. XuMU4IecKkoe paBHOBecre. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHU: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEIIECTB, YYaCTBYIOIINX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CJIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALCHUN:
pa3lIoKEHHE MEPOKCHMIA BOAOPOJAa B NPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW PpEAKIMU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeraiuioB B llepuomuueckon cucremMe XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMEPE KUCIOPOAA, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL.
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XUMHYECKHE CBOWCTBA. ['asioreHoBoAopoAsl. BaxHelime KUCIopoACcoaepIKallne
CO€JIMHEHHUs ranoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOJYyUYEeHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NUECKMe U XHUMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenume B TpHUpPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepri(V1). CepHucrtass u cepHasi KUCIOTHI U UX coyid. OCOOCHHOCTH CBOICTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [[puMenenue a3ora
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. dochopHbie
yao0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BELIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEeKI0, ero NoJIydYeHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmMe  CrocoObl
MOTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX DJJieMeHTOB. Harpuiti u kamwmii: mnonydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHNE IPOCTHIX BEIIECTB U UX COCIUHEHU.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE IPOCTHIX BEIIECTB M HX COEAUHEHUHU.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.



OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpymnn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel m auxpomaThl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOICTBA >KeJe3a U ero coenuHeHuil. OKCUpl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
U €ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHue cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJAE, M3Yy4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
ne04Yeld, Ka4eCTBEHHbIE PEAaKI[MM Ha HEOPTAHMYECKUE aHUOHBI, KATUOH BOJOPO/Ia
W KATHOHBI METAJUIOB, B3aUMOJICMCTBUE THUIIPOKCHUIOB AIIOMUHUS WU IIMHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lorsTue
O Hay4YHBIX MeToJaxX TIO3HAaHUS M METOJOJIOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIlud XMMHUYECKOTO MPOU3BOACTBA. [IpoMbIiiiIeHHbIE
CrocoObI TTOTYYEHHMsI BXKHEUINIUX BEIIECTB (Ha mpUMepe MPOU3BOJICTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYSHHUSI METAJUIOB |
CIUIaBOB. XMMHUECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIE/ICTBUSI.
Ponps xumMuu B 00ecrieueHr YJHEPreTUIECKON OE30MIaCHOCTH.

Xumusi W 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.

XyMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumum B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30acHOr0 HCIMOIb30BaHMU TMpEnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEIbCKOM X034icTBe. OpraHu4ecKre 1 MUHEpaIbHbIC YI00OPEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuainel g 31eKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B PEAKUMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJA W MOJAPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpPraHUYeCKOW XUMUM B 11 Kiacce OCyIIEeCTBIAETCA YEPeE3 UCIOIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01muMe ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHsl, 3aKOH, aHAIN3, CUHTE3, KJIacCU(PUKaLUs, MePUOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBAa, HJICATBHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M OTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHonorus: XUMUYECKasi TPOMBILIIEHHOCTb, METAJUIYPIHsl, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMUCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dapmareBTHUYECKAS MPOMBIILICHHOCTb, MIPOU3BOACTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VYIJUYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMs BBIJICICHBI CJIEIYIOIINE COCTAaBJISIONIME: OCO3HAHUE
OOy4aromMUMHUCA POCCUMCKONW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEIEIICHNI0; HAIMYUE MOTUBALUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
0Oy4Yaronmxcs B MPOLECCE peaTu3ali 00pa30BaTENbHON AEATENHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHA MpPEAMETAa «XHUMHSI» OTPAKAIOT
C()OPMUPOBAHHOCTh OINbITA T[O3HABATEIBHOM W TPAKTHUUYECKON JEeATEIbHOCTH
oOyuyaroluxcs B MPOIECCEe pean3alliid 00pa3oBaTENbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

- OCO3HaHHA OOYYalolIUMHUCS CBOMX KOHCTUTYLIMOHHBIX TMpaB H
00513aHHOCTEH, yBaXKEHUS K 3aKOHY U MPAaBONOPSIKY;

- IPEACTaBJIEHHS O COLMAIBHBIX HOPMAaxX M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHUI B KOJUJIEKTHBE;

- TOTOBHOCTM K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTH NPU CO3MAHUU
y4€OHBIX MPOEKTOB, PELICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

- CHOCOOHOCTM TOHMMATh M NPUHHMATh MOTHUBBI, HAMEpPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJOB YUeOHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

- IEHHOCTHOI'O OTHOLIEHHWS K HCTOPUYECKOMY M HAy4HOMY HaCIEIUIO
OTE€UYECTBEHHOMN XUMUM;

- YBa)XEHHUSI K IPOLIECCY TBOPYECTBA B OOJACTM TEOPUH M IMPAKTHYECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYAA YYEHBIX U PAKTUKOB;



- WMHTEpeca W IMO3HABaTEJIbHBIX MOTHBOB B MOJYYEHHH W MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- HPABCTBEHHOI'0 CO3HAHMSI, STUYECKOTO IMOBEICHMUS;

- CIIOCOOHOCTM OLIEHWBAaTh CHUTYallud, CBSI3aHHBIE C XUMHUYECKUMHU
SBJICHUSIMU, U MPUHUMATHh OCO3HAHHBIE PEIICHMS, OPUEHTHUPYACh HA MOpPaJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- TOTOBHOCTH OLICHHBAaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBapHUIIEH C
NO3ULMKA HPAaBCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAaHHMs IOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

- TIOHMMAaHHS UEHHOCTEH 3J0pOBOrOo M 0e30macHoro obpasza KHU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

- coOsrofieHnsT TpaBWJl 0€30MacHOro OOpallleHHs] ¢ BeleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

- TIOHMMAaHWSl IIEHHOCTU MpPaBUJ WHAMBUIAYAIBHOTO M KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

- OCO3HAHUS MOCJIEACTBUN U HENPUITHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

- KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  y4e€OHO-MCCIIEI0BaTEIbCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

- YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKHX 3aj]ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

- UHTEpeca K MPaKTUYECKOMY M3YUEHHIO MPOPECCHil pa3TuYHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

- YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yjbTaTaM TPYIOBOU EATeTbHOCTH;

- TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHAMBHUAYAJIbHON TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

- DKOJIOTUYECKHU 1IE€JIeCO00pPa3HOT0 OTHOMIICHHSI K MPUPOJE KAaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

- MOHUMAaHMs TJIO0AIBHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM, BIUSHUSA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



- OCO3HAHMS HEOOXOJMMOCTH HCIIOIb30BAHUA JOCTHKEHUN XUMHUHU IS
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAOINIOIb30BAHNS;

- AKTHBHOTO HENpUATHUS JACUCTBHM, MPUHOCAIIMX BpEI OKpYKalOLIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

- HQJIAYWAA PaA3BUTOIO DKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOU
KYJBTYpBI, OIIbITA JACATEIBHOCTA JOKOJIOTMYECKOM HAIPABIEHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

- MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

- TOHUMaHUA crenuUKd XUMHUU KaK HayKH, OCO3HaHUsA €€ poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpPYKAIOUIEM MHUPE KaK O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElEHUU MpoOJEM COXpaHEHHS
MPUPOIHOTO PAaBHOBECHS,

- yOeXIEHHOCTH B O0CO0OM 3HAYMMOCTH XUMHUHU I COBPEMEHHOM
HMBWIM3AaLMU: B €€ T'yMaHUCTHYECKOM HANpPABICHHOCTH W BAXHOM pPOJIM B
CO3JaHMM HOBOW 0a3bl MaTepUATbHOM KyJIbTYpbl, B PEIICHUH TI00aJbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U 3KOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTUU MEAUILIMHBI, 0OeCIeueHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

- E€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IOHUMAHHS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAyuyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TOJyYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTH CaMOCTOSITENIPHO HCIIONh30BATh XUMUYECKUE 3HAHUS JIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

- HIHTEpECa K MO3HAHUIO, HCCIIEI0BATENBCKON AEATEIbHOCTH;

- TOTOBHOCTM U CIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

- HHTEpeca K 0OCOOEHHOCTSIM TpyJa B pa3inuHbIX chepax mpodeccuoHanbHON
JEATEIIBHOCTH.



METANPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHHSI TPOTPaMMbl IO XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

- 3HauuMble a1 (QOPMUPOBAHMS ~ MHPOBO33PEHHS]  OOy4aroOUIMXCs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa M CHEUUPUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeAOBaHNE, HAOIIOIeHNE, M3MEPEHHUE, DKCIIEPUMEHT H JIPYTHE);

- YHUBEpCAJIbHbIC YUeOHbIC IEUCTBUS (IT0O3HABATEIIbHbIC, KOMMYHUKATUBHBIE,
pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;

- CIIOCOOHOCTH oOyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAIbHbIC YUeOHbBIC
JIEUCTBUS B MIO3HABATEILHON U COIIMAIBHON MTPAKTUKE.

MertanpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y49eOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHHUKAaTUBHBIMH ¥  PETYyJISATHBHBIMU
JICVUCTBUSIMH.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 0a3oBble JIOrHYecKme JAeCTBUSI:

- CaMOCTOATEIBHO  (OPMYJIHPOBATh U  aKTyaJIM3UpPOBaTh IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- ONpENeNsATh UEIH ICITEIbHOCTH, 3aJaBas MapaMeTpbl WU KPUTECPHUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

- HUCHOJIb30BaTh MPU OCBOCHUHU 3HAHUU TMPUEMBI JIOTUYECKOTO MBIIIJICHHUS:
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TMOHSATUW U YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHU;

- BbIOMpaTh OCHOBAHUS W KPUTEPUU I KIAcCU(DUKALUKM BEIIECTB MU
XAMUYECKUX PEAKIINM;

- YCTaHaBJIMBaTh ITPUYMHHO-CJIEACTBEHHBIC CBSI3M MEXAY HW3y4aeMbIMU
SIBJICHUSIMU,

- CTPOUTH JIOTHUYECKHE pacCyXJeHUs (MHIYKTUBHBIE, ICAYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

- IPUMEHATH B MPOLIECCE MTO3HAHUS UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIE MPEICTABICHUS — XUMUUECKUI



3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuu — MPH pElIeHWH YYeOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 3ajad,
NPUMEHATHh HAa3BaHHBIC MOJENIbHBIC MPEICTABICHUS ISl BHISIBICHUS XapaKTePHBIX
IPU3HAKOB U3yYaeMBbIX BEUIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

- BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHX
peaKkuuu;

- ¢opMynupoBaTh I€IM W 33Ja4d  HCCJIENOBAaHUS, HCIOJb30BaTh
IOCTaBJICHHBIE M CaMOCTOSITENIBHO C(OPMYIMPOBAHHBIE BONPOCH B KAaueCTBE
MHCTPYMEHTA MO3HAHMUS M OCHOBBI JJIsi (DOPMHUPOBAHUS TMIIOTE3BI MO IPOBEPKE
MPABIJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

- BJIQJETh HaBBIKAMH CAMOCTOSTEIBHOTO TIUIAHUPOBAHUS W MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIIEeHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YIbTATOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

- TpUOOpeTaTh OMNBIT YYEHUUYECKOM HCCIEAOBATEIbCKOM M MPOEKTHOM
NeSTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY
INOUCKY METOJIOB PpELICHUS NPAaKTUYECKUX 3a/]ay, MNPUMEHEHHUIO pa3jINuHbIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumei:

- OpUEHTUPOBATHCA B Pa3IMYHBIX HCTOYHUKAX HHPOpManuu (Hay4dHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH()OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
MPEICTaBICHNUSA, KPUTHUECKU OLIEHUBATH e JIOCTOBEPHOCTH U
HENPOTHUBOPEYHBOCTH;

- (hopmynHpoBaTh 3aMpPOCHl M MPUMEHATH PA3TUYHbIE METOMBI NPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOJUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEIIECIIEHHOTO TUTIA;

- TpHOOpEeTaTh OMBIT MCTHOJIH30BaHUS HH(POPMAIIOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

- CaMOCTOSITEIbHO BBIOWpaTh ONTHUMAIbHYIO (GOpMYy MPEICTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

- WCTONB30BaTh HAyUYHBIM S3bIK B Ka4eCTBE CpeACTBAa MpH paboTe ¢
XMMHUYECKON HHOpMAIMEl: MPUMEHATh MEXIpeAMETHble ((du3nueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATypbl, HOMEHKIATYPY;

- HCIIOJIb30BAaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH.



KoMMyHHKATHBHBIE YHHBePCATbHbIE YUeOHbI€ TeliCTBHUS:

- 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI B XOJI€ TUaIora 1/ Uiu
JMCKYCCHH, BBICKA3bIBaTh HJICH, (DOPMYITHUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS MPE/TIOKEHHOM 3a1a4H;

- BBICTYyNIaTh C MPE3CHTAIMEH pe3yabTaTOB MO3HABATEIHLHON NEATEILHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIHHO WJIM COBMECTHO CO CBEPCTHUKAMH TPHU BHITIOJHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeCTBHSA:

- CAMOCTOSITENIbHO IUIAHUPOBAaTh U OCYLIECTBIISITH CBOKO IIO3HABATEIIbHYIO
NESATENIBHOCTh, ONpeAessasd €€ ILeM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJlfOPUTM JACHCTBUM mpu
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

- OCYILECTBJISITH CaMOKOHTPOJIb JIEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a U
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuydeckKas
XAMUSD OTPAKAIOT:

- cOpMHUPOBAHHOCTh MPEACTABICHUN: O MaTEepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBIICHUN MPUPOJIBI, O MECTE W 3HAYEHUHU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHWH yCTOMYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUECKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MaTEPHUAOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHUH PaAllMOHAJILHOTO IMPUPOIOINOIL30BaHUSA, B
GbopMHpOBaHUM MHUPOBO33PEHHUS W OOIMmIEeH KyJbTypbhl 4YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPUPOIHOMN
cpene;

- BIJIAJICHUE CHCTEMOM XMMHMYECKHMX 3HAHHMM, KOTOpas BKIJIKOYAET:
OCHOBOTIOJIATAlOIINE TMOHATUS — XUMHUYECKUH OJJIEMEHT, aToM, SApO aToMa,
U30TOIBI, JIEKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTATN, OCHOBHOE U



BO30YXKIAEHHOE COCTOSHUSI aToMa, TMOpUau3allds aTOMHBIX OpOuTalel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJuIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SIJIECKTPOJIMTHI,
HEAJIEKTPOJIUTHL, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JIHCCOLUALINH,
BOJIOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAaHOBHUTENb, TEIJIOBOH H3(deKT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKklMi, XHMHUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHS SJIEKTPOJUTHUECKON AUCCOLMALMM, NMEPUOANYECKUN
3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILECHNS] SHEPTUH NPU XUMHUYECKUX PEAKLMSIX, 3aKOH IOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIlME B OCHOBE [MOHUMAaHUSA
IPUYMHHOCTH M CUCTEMHOCTH  XUMHUYECKHX  SIBJICHUH;  COBPEMCHHBIC
IIPEICTABICHUS. O CTPOCHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM ypPOBHSAX; MPEJICTABICHUS O MEXaHM3MaxX XUMHUYECKUX
peakuuii, TEpPMOAMHAMUYECKMX W  KHUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
IPOTEKaHUsl, 0 XMMUYECKOM PABHOBECHH, PACTBOPAX M AUCIEPCHBIX CHUCTEMAX;
(dakToIIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IPOU3BOJICTBA;

- c()OpMUPOBAHHOCTh YMEHUM: BBISBISATh XapaKTepHbIE MPU3HAKHU TOHATHUH,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

- c()OpMHUPOBAHHOCTh YMEHHS MCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

- chOpMHpPOBAHHOCTh YMEHUSI ONpPEAENsATh BAJICHTHOCTh U CTENEHb
OKHUCJICHUS] XMMHYECKUX DJJIEMEHTOB B COEIWHEHHUSX, BUJ XUMHUYECKOH CBA3U
(koBaJieHTHasi, MOHHAasg, MeETaJuIMuecKasi, BOJOPOJHAs), THUM KPHUCTAILIMYECKOM
PEIETKN KOHKPETHOTO BEILECTBA;

- c¢(hopMHpPOBAaHHOCTH YMEHHUS OOBSACHATH 3aBUCUMOCTh CBOWCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON peIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOW CBA3H;

- c(hopMUPOBAHHOCTh YMEHHI: KJIaCCH(PUIIMPOBATh: HEOPTAaHUUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 110 PA3IMYHBIM MMPU3HAKaM (YUCILY
U COCTaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTEIIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTanu3aropa u



JPYTHUE); CAMOCTOSITEIIPHO BHIOMPATh OCHOBAHMSI U KPUTEPHUH I Kilaccuukaniu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

- chopMUPOBAaHHOCTh YMEHUS PACKPBIBATh CMBICI MEPHOIUYCCKOTO 3aKOHA
A. W. MenneneeBa U JEMOHCTPUPOBATH €r0  CHUCTEMATU3HPYIOIIYIO,
OOBSCHUTENHLHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

- c(hOpPMHPOBAHHOCTh, YMEHHUMN: XapaKTepHU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMHYECKHX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHUOJIOB
Ilepuomnueckoin  cucremsl .M.  MeHnneneeBa,  uCHOJIb3ys  IOHATHUS
«IHEPIeTUYCCKHE YPOBHW», «IHEPIeTUUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUSA aToMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coenuHeHnd 1o nepuogaM u rpynnaM [lepmogmueckoit cucremsr [ N.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

- c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTEepu3oBaTh (OMUCHIBATh) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOM CBS3M MEXKJIY HEOPraHMYECKMMH BEIIECTBAMU C
ITIOMOILIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

- chopMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX peakIui; peakiuii MOHHOTO OOMEHa MyTEM COCTAaBJICHUS UX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKkUMW  TUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

- chOpPMHUPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XAMHUYECKUX PEaKIMi C y4ETOM HX DHEPreTUYECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHHUSI CKOPOCTHM XHMHUYECKOW pEakiMd B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakToOpoB, a Tak)Ke XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTeuil (mpunuui Jle [larense);

- chOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XUMHYECKHUE PEaKIIUH,
JIeXKAIME B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOllMe HayyHble TMPUHIMIBI XUMHUYECKUX IPOU3BOJICTB; 11€71€C000pa3HOCTh
MPUMEHEHUSI HEOPTAaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUs COOTHOLICHUSI PUCK-TIOJIb3a;

- c(OpMHUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHMK O METOJaX HAyYHOIO
MO3HAHUA SIBJICHUM MpuUpoabl — HaOMI0eHUe, H3MEPEHHE, MOJECIMPOBAHUE,
AKCHEPUMEHT (PEabHbIN U MBICICHHBIN ), UCTIOIB3YyEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSATh 3TU 3HAHUS MPU IKCHEPUMEHTAIBHOM HCCJIENOBAHUY BEILIECTB
U s OOBSICHEHWS XHMHYECKUX SBJIICHUN, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA U B TOBCETHEBHOM )KU3HH;



- cOPMUPOBAHHOCTh YMEHUS BBISABIIATH B3AaUMOCBSI3b XUMUYECKUX 3HAHUH C
MNOHATUSAMU M TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUATIBHOIO €IMHCTBA MUPA;

- c(hopMHpPOBAaHHOCTb YMEHHUS IPOBOAUTH pPACUEThl: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAST KOHLIEHTPALIUS»;
MAacchl BEIECTBA WM 00bEMA Ta3a MO W3BECTHOMY KOJIMYECTBY BELIECTBA, MAaccCe
Wi 00bEMY OJHOTO U3 YyYacCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOrO 3(dexra
peakuuy; 3Ha4Y€HUs BOJOPOJHOIO IOKAa3aTessl pacTBOPOB KHUCIOT M LIEJIOUEd ¢
U3BECTHOM CTEMEHbIO JUCCOLMALMHU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
IPOJYKTa PEAKLMH, €CJIIM OJHO W3 MCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpPA C
ONpe/IeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpHMECH); JOJM BbIXOJA MNPOAYKTa pEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

- c()OPMUPOBAHHOCTh YMEHHUMN: CAMOCTOSATEIBHO MJIAHUPOBATh U MPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (IIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyYEHHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuHu, pelIeHHe
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Metamne» u «Hemeramib») ¢
COOJII0/IEHNEM TpaBUiI 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpHBIM
obopynoBanueM, (GopMyIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATh B
pa3iauyHON (opMme pe3yabTaThl SKCIEPUMEHTA, aHaJIU3UPOBATh U OLCHUBATh UX
JIOCTOBEPHOCTB;

- chOpMUPOBAHHOCTh YMEHHMI: COONMIOJATh MpaBWia  MOJIb30BAHUS
XUMUYECKOM TMOCylnod ¢ JabopaTOpHBIM  00O0pYyJIOBaHHWEM, OOpalleHHus C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMH IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB, SKOJOTHMYECKH IIEJIeCO00pa3HOr0 MOBEACHHUS B OBITY U
TPYJOBOI JIE€ATEIIBHOCTH B LIEJIAX COXPAHEHHUSI CBOETO 370POBBS, OKPYXKAOIIEH
IPUPOJHOM CpeApl U JOCTHIKEHUS €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABATH
OMACHOCTh TOKCHMYECKOTO JIEWCTBHSI Ha >KMBbIE OpPraHU3Mbl OINPEACIEHHBIX
HEOPTraHWYECKUX BEUIeCTB, MOHUMas cMmbich nokasatens [1/1K;

- c(OpMUPOBAHHOCTh YMEHUI: OCYIIECTBISTH LEJICHANPABICHHBINH TOUCK
XUMHYECKON MH(POpMAIIMU B Pa3IMUHBIX UCTOYHUKAX (HaydyHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, MIHTepHeT U apyrue), KpUTUYECKU
aHaJIN3UPOBATh XMMUYECKYIO MH(pOpMalLUIO, IepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

HaumeHoBaHue pa3jiesioB M TeM

KoanyecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ Konrpoabnbsie IIpakrnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue atoma. [lepuoanueckuit 3akoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 9 0 0 https://m.edsoo.ru/7f41837c
anemenToB /I. 1. Menaeneera
19 Crpoenue BemectBa. MHOroo0pasue 1 1 0 https://m.edsoo.ru/7f41837c
' BEIIIECTB
1.3 XuUMIYecKHe peakiui 19 1 3 https://m.edsoo.ru/7f41837c
Htoro no pazneny 39
Pa3nea 2. Heopranuyeckasi xumusi
21 HeMeTamibst 31 1 3 https://m.edsoo.ru/7f41837c
29 MeTamis: 23 1 2 https://m.edsoo.ru/7f41837c
Uroro no pazneny 94
Pasznen 3. Xumus v :Ku3Hb
M . X
3.1 CTOABT TOSHAHMA B XHMIH. AHMIA H 9 0 0 https://m.edsoo.ru/7f41837c
KU3HBb
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 4 8
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumust, 11 kmacc: yrnyOnenHsiii ypoens/ ['abpuensn O.C.,
OctpoymoB W.I'., Cnanko C.A., JIéBun A. H. AxumoHepHoe 0OIIECTBO
«3narensctBO «IIpocBemenue»,2021 r.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.  Xwumwus  (6a3oBbIi  ypoBeHb). Peammzamuss  oOpa3oBaHUS:
MeToauyeckoe nmocodue st yuutens / Kasepuna A. A., [luuyruna I'.B.; nox
pen. I'. B. Ilmuyrusoin. M.: O®I'BHY «MHcTUTyT CTparernn pa3BUTHUS
obpazoBanust PAOy», 2022 T.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru
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