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Hacrosimjasi pabouass mnporpamMma paspaboTaHa B COOTBETCTBUU C TpebGOBaHUSIMMU
®enepasbHOTO Tr'OCYJAapCTBEHHOTO OOpa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO ob1iero
06pa3oBaHMsI M Ha OCHOBe ITporpaMmbl: Xumusi: mporpammbi : 8-11 kmaccer / H.E. Ky3HerioBa,
H.H. T'apa. - 2-e u3g. nepepab. — M.: Benrana-I'pad, 2016. — 184 c. Pabouass mporpamma
packpbIBaeT copepykaHue oOyueHmss xumvum ydammxcs 10 kimacca o6111e06pa3oBaTesIbHOM
IIIKOJIbI Ha 6a30BOM ypOBHE M peasM3oBaHa B yueOHmke xumuu 1ist 10 kimacca, co3gaHHOTO
aBTOPCKMM KOJUIeKTMBOM Mof, pykoBoacTBoMm H.E.KysHeroBoii.

Pabouast mporpamma paspaboTaHa Ha OCHOBE:

1. ®enepanbhbiil 3akoH «O6 obpaszoBanuu B Poccuiickoin @engepanmm» ot 29.12.2012 N° 273-
@3 (pex. ot 08.06.2020) (c m3M. 1 OOII., BCTYIL. B CUJTY C

01.01.2021);

2. @emepanbHas o6pa3oBaTesIbHas IMporpaMMa cpegHero ooiiero oobpasoBauus (maee — OOIT
COO) paspaborana B coorBeTcTBMM C [lopsakom pa3paboOTKu U yTBepskAeHus (emepasbHbIX
OCHOBHBIX 00I11Ie00pa3oBaTeIbHbIX IPOrPaMM, YTBEPKAEHHbIM IIpuMKaszoM MuHMUCTEpPCTBA
npocBelieHust Poccuiickonn @epeparuu ot 30 centssops 2022 r. N® 874 (3apeructpupoBaH
MunncrepctBom 1octunumu Poccuiickoit @epepanivin 2 Hos6pst 2022 r.,perncTpaiioHHb N°
70809).

5. ITpukas MunucrepcTBo npocseiiieHns: Poccuiickoit @enepanyu (Munnpocseiiienus Poccuin)
or 28 mekabps 2018 romaN® 345 «O demepanbHOM IepeuHe yUeGHMKOB, PEKOMEHIYEMbIX K
MCIIONIb30BAHMIO  TIPM  peaMsalyy  MMEIOMMX  TOCYJapCTBEHHYIO  aKKPeIMUTaIlUIO
06pa3oBaTe/IbHbIX IMPOTpaMM HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpegHero OOGIIero
obpasoBaHMsI». TpuKa3 MuHMUCTEepCTBa 06pa3oBaHms 1 Hayku Poccuiickoit @emepanyy ot

31 mapra 2014 r. N® 253 «O6 yrBepkmeHunu ¢enepaabHOro TIepevHs YueOHMKOB,
PEKOMEHAYEMBbIX K MCIIOJIb30BAaHMIO TPU  peausalyuy MMEIINUX T'OCYJapCTBEHHYIO
aKKpeauTalMio 06pa3oBaTeNIbHbIX IPOrpaMM HAYyaJbHOTO OOIIEro, OCHOBHOIO OOIIEro,
cpemHero o6Iero oo6pasoBaHuMsI», C M3MEHEHUsIMM, BHECEHHbIMM TMpuKasamyu MuHMCTEpPCTBa
obpasoBauus u Hayku Poccuiickoit @emepanyn ot 08 mrosist 2015 1. N2 576, ot 28 nekabps
2015 1. N2 1529, ot 26 sauBapsg 2016 r. N2 38, ot 21 ampesns 2016 r. N° 459, ot 29 neka6ps 2016
r. N2 1677, or 08 urons 2017 r. N° 535, or 20 utons 2017 r. N2 581, ot 05 mross 2017 r. N2 629.
6.Ilpukas MunucrepctBa mpoceiieHnss P® or 02.08.2022 N° 653 «O6 yTBepsKaeHUM
denepaJibHOTO TE€peYHs] 3JIEKTPOHHBIX 0Opa30BaTENbHbIX PECYpPCOB, [OIYIIEHHBIX K
MCIIONIb30BAHMIO  TIPM  peaMsalyy  MMEIOMMX  TOCYJapCTBEHHYIO  aKKPeIMUTaIlUIO
obpasosaresbHbIX Mporpamm HOO, OO0, COO» (3aperucrpuponan 29.08.2022 N2 69822)

7. OcHoBHast o6pas3oBaTebHasd MporpaMMa OCHOBHOIO ob1iiero odpasosanus MBOVY «Cpennss
mkoyia N282» mnst 7 - 9 knmaccoB Ha 2023-2024 yuebnsiii ron. IIpukaz N2 N° 470 - JI/A ot
31.08.2023r.;

8. [lonosxkeHme o paboueit MporpaMme y4eOHBIX KypCOB, ITPeAMETOB, OUCIUIUIMH (MOMYJIei),
KYpCOB BHEYPOUHOM JeaTebHOCTH, yTBepskaeHHoM MBOY «Cpennsist mikosa N282»;

9. YMK Kysnenosa H. E., I'apa H. H. Xumus. 10 knacc (6a3oBbiit ypoBeHb);2019 1.

Pe3yIbTaThl 00YUEHMS ¥ OCBOEHUS COIePKaHMI Kypca XMMUM

IlesiTeIbHOCTH 0Gpa30BaTEIbHONM OpraHu3alyy oolIero 06pasoBaHusl B 00yYeHUM XUMUN
B CpeoHell IIKOoJie [O/DKHA ObIThb HampaBjeHa Ha OOCTVKeHMe OOY4YarolIMMUCS
JIMYHOCTHBIX PE3Y/IbTATOB, OTPAKAIOIINX:

1) chopMUPOBAaHHOCTb MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOHIO
Pa3sBUTHKS HAYKM ¥ OOILIECTBEHHOV MPAKTUKM, OCHOBAHHOTO Ha IMaJIore KYJIbTYp, a TaKKe
pasauMyHbIX (GOpPM  OOIIECTBEHHOTO  CO3HAHMS, OCO3HAaHME CBOEro MecTa B
MTOJIMKYJIbTYPHOM MMUPE;




2) chopMUPOBAaHHOCTh OCHOB CaMOPasBUTMSI ¥ CAMOBOCIIMTAHUSI B COOTBETCTBUM C
00111eYeIOBEYECKMMY IIEHHOCTSIMM U MealaMy TPaskJaHCKOTrO OOIIeCTBa; TOTOBHOCTb U
CITOCOOHOCTD K CAMOCTOSITE/IbHOM, TBOPUYECKON M OTBETCTBEHHOM IEeSITeIbHOCTY;

3) ToJIepaHTHOEe CO3HaHMe U T[IOBeleHMEe B IMOJUKYJIbTYPHOM MMpPE, TOTOBHOCTb U
CIOCOGHOCTh BECTU IUAJIOT C OPYTMMMU JIFOAbMM, TOCTUTaTh B HEM B3aMMOIIOHMMAaHMSI,
HaXOAUTD OOIIME eIV Y COTPYIHNYATD JIJISI X TOCTUKEHMUS;

4) HaBBIKM COTPYIHMYECTBA CO CBEPCTHMKAMM, METbMM MJIAZIIEr0 BO3PacTa, B3POCIbIMM
B 00pa30BaTeIbHO, OOIIECTBEHHO TOJIE3HOM, YUEOHO-MCCIeI0BATEIbCKOM, TPOEKTHON U
IPYTUX BUAAX OEeSTeTbHOCTY;

5) roTtoBHOCTH M CIIOCOGHOCTh K OOGpa3sOBaHMIO, B TOM 4YKC/Ie caMOOOpasOBaHMIO, Ha
MIPOTSIKEHUM BCEM >KU3HM; CO3HATE/IbHOEe OTHOIIeHMEe K HelpepbIBHOMY OOpa30BaHMIO
KaK YCJIOBMIO YCIEITHOM MPodeCCHOHATBHON U 00OIIeCTBEHHON IeSITeTbHOCTH;

6) 3CTeTMyecKoe OTHOIIeHMe K MUpPY, BKJIIOYAsi SCTETUKY ObITa, HAyYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIIEHMUI],

7) TpUHSTHME U peanu3aluio IEHHOCTe! 3J0pOBOro M Oe3omacHOro obpasa >KU3HM,
MOTPEOHOCTM B (PM3MYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHSATUSIX  CIIOPTUMBHO-
03[TOPOBUTEJIbHO JIeSITETbHOCTBIO,

HEIpPUSITYE BPEIHbIX IIPUBbIUEK: KYPEHMSI, YITIOTPEOIEHNST aJIKOT0JIsI, HAPKOTUKOB;

8) OepeskHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIlIeHue K GusmMueckomy u
TICUXOJIOTUYECKOMY 3I0POBbIO, KaK COOCTBEHHOMY, TaK M [OPYIUMX JIIOIEN, YMeHUe
OKa3bIBaTh MEPBYIO TTOMOIIIb;

9) oco3HaHHBI BBIOOP OymyIlei mpodeccun ¥ BO3MOXKHOCTEN peanm3alni COOCTBEHHbBIX
IJIAHOB; OTHOIIIEHMEe K MPOodeCcCHOHaIbHOM AesITeIbHOCTY KaK BO3MOXKHOCTM y4acTus B
pelleHnn JIMUHBIX,

006111eCTBEHHbBIX, TOCYIapCTBEHHBIX, OOIeHAIIMOHAIbHBIX ITPOGJIEM;

10) chopMupoBaHHOCTb 3KOJIOTMYECKOTO MBIIIEHNS, TIOHMMAaHMS BJIUSHUSI COIMATbHO-
9KOHOMMYECKMX TIPOILIECCOB HAa COCTOSIHME TIPMPONHOM UM  COLMAJIbHOM  CpE[bl;
MpUOGPETEHNE OIbITA SKOJOTOHAIPABIEHHONM e TeIbHOCTM.

MeranpenMeTHble pe3yJbTaTbl OCBOEHMS OCHOBHOM 0Opa3oBaTeSbHOM ITPOrpaMMbl
OTpa’karoT:

1) yMeHMe CaMOCTOSITEJIbHO OIpenessiTh ey eSTeJIbHOCTM M COCTaBJSITh IIaHbI
IeSITeJIbHOCTY; CaMOCTOSIT€JIbHO OCYILECTB/ISITb, KOHTPOJMPOBATb M KOPPEKTUMPOBATH
IesITeIbHOCTD; MCIIOJb30BaTh BCE BO3MOSKHbBIE PECYPChI IJIS1 TOCTVOKEHMST MTOCTaBIeHHBIX
Lmeyieli M peayMsaluy TUTAHOB MesITeJIbHOCTM; BbIOMpAThb YCIIEIIHbIe CTpaTernu B
PasIMYHBIX CUTYAILMSX;

2) yMeHMe TPOAYKTMBHO OOIIAThCS ¥ B3aMMOJENCTBOBAaTb B IPOIIECCE COBMECTHOM
JesITeJTbHOCTY, YUUTBHIBATh MO3ULIMM [OPYTUX YUYACTHUKOB AESATETbHOCTM, 3(PHEKTUBHO
paspeliiatb KOHQJIMUKTHI;

3) BiaJeHMe HaBbIKAMM I[103HABATEJIbHOM, YUYeOHO-MCC/IeIOBATENbCKOM Y IPOEKTHOM
IeSTeJIbHOCTY, HaBbIKaMM paspelleHus IMpobsieM; CIOCOOHOCTh ¥ TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB peIlleHus] MPaKTUUYeCKUX 3a[ay, MpPUMeHEHUIO
PasJIMUYHBIX METOHOB ITO3HAHMS;

4) TOTOBHOCTb M CIIOCOOHOCTb K CAaMOCTOSITEJIbHOM MH(POpPMAaIMOHHO-TIO3HABaTeIbHOM
IeSTeJIbHOCTY, BKJIIOUass YMeHMe OpPMEHTUPOBATbCS B  Pa3MUHBIX MCTOYHMKAX
mHbopMaIu, KPUTUYECKY OIIEHMBATh ¥ MHTEPIPETUPOBATh MHGOPMAIINIO, TOTyUYaeMyIO
Y3 Pa3IMYHBbIX MICTOUHNKOB;

5) ymeHme uCMOIb30BaTh CpeaCTBA MHMDOPMALMOHHBIX ¥  KOMMYHMKAIIMOHHBIX
texHonormii (manee — WKT) B pellleHn KOTHUTUBHBIX, KOMMYHMKATUBHBIX U
OpraHM3allMOHHBIX 3aay C COO/IoJieHNeM TpebOBaHMII SPrOHOMMKMU, TEXHUKU
6e30ITacCHOCTY, TUTMEHbBI, pecypcocOepeskeHus, MPaBOBbIX M ISTUYECKUX HOPM, HOPM
MHGOpPMaIMOHHOM 6e30MacHOCTH;




6) BJIafieHNe SI3bIKOBBIMU CpedCTBaMU — YMeHMe ACHO, JIOTMYHO M TOYHO M3JjiaraTb CBOIO
TOUKY 3peHMsI, MICIIOJIb30BAaTh aJeKBaTHbIE AI3bIKOBbIE CPEOCTBA,

7) BJIaleHe€ HaBbIKaMM IO3HAaBaTe/IbHOM pE(l)J'IEKCI/II/I KaK OCO3HaHMs COBepIIaeMbIX
,ELef;[CTBMf;I M MBICJIMTEJIbHBIX ITPOLIECCOB, UX PE3yJIbTATOB U OCHOBaHI/H‘/JI, I'paHuI, CBOEro
3HaHMA M HE3HAHMS, HOBBIX ITO3HABATEJ/IbHBIX 3a4a4 U CPeACTB UX OOCTMXKEHMS.

B o6nactu mOpenMeTHbIX pe3yabTAaTOB oOpa3oBaTesbHas OpraHusanus oOIlIero
00pa3soBaHMS peaan3yeT CJIeTYIONMe 3aaun.

Ha 6a3oBom ypoBHe:

1) chopMmpoBaHHOCTD TTpeACTaBIEHUI O MECTe XMMUM B COBPEMEHHOM HayYHOM KapTHUHE
MMpa; MOHMMaHMe pOJM XuMUM B (GOpMUPOBAHMM Kpyrosopa ¥ (GYHKIMOHAIbLHOM
IPaMOTHOCTY YeJIOBEKA [IJIST pellleHMs TPaKTUIEeCKMX 3a/1adY;

2) BjIaieHVe OCHOBOIOJIATAIOIIMMY XUMUYECKUMU TOHSTUSIMU, TEOPUSIMM, 3aKOHAMU U
3aKOHOMEPHOCTSIMM;  YBEPEHHOe IIOJIb30BaHMe XMMUYECKOV TEepMMUHOJIOTUEN U
CUMBOJIUKOJ;

3) BJIaJleHMe OCHOBHBIMM METOJaMy HAy4YHOTO ITO3HAHUS, MCIIOJb3YeMbIMU B XUMMUM,
TaKMMM Kak HabJofeHne, onucaHue, u3MepeHne, SKCIepMMeHT; yMeHne 06pabaThiBaTh,
OOBSICHATh pPE3yJIbTaThbl TPOBEAEHHBIX OIBITOB U MeJaTh BbIBOMIbI; T'OTOBHOCTb U
CITOCOOHOCTD MPUMEHSITh METOIbI ITO3HAHMS IIPU PEIeHNN ITPaKTUUECKNUX 3a1ad4;

4) chopMMpOBaHHOCTb YMEHMST TaBaThb KOJIMYECTBEHHbIE OLIEHKM M MPOBOAUTH PaCUEThI
10 XUMMUUECKMM (POpMYJIaM ¥ YPaBHEHUSIM;

5) Bnagmenme mnpaBwIaMyu TEXHMKM O6€30MAaCHOCTM TPU MCIOJb30BAHUM XUMMUUYECKUX
BeIlleCTB;

6) chOpPMMPOBAHHOCTb COOCTBEHHOM IIO3UIMM IO OTHOIIEHMIO K XUMUYECKOM
MHGOpMAaINA, IOJYYaeMON U3 Pa3sHbIX MCTOUHMKOB.

CopmepskaHme yueOHOro mpeaMeTa Ha 6a30BOM YpOBHE

Pasnen 1. TeopeTuueckne oCHOBBI OpraHn4eckoin xuvum — 10 a

BBenenne B opranmueckyio xummio. Opranmdeckue BemiecTBa. OpraHmyeckass XUMuS.
[Tpenmet oprannueckoit xummmn. OTaMINTENbHbIE TPU3HAKY OPTaHNUECKUX BEILeCTB U UX
peakiyit. Teopust CTpOeHMs OPraHNYECKUX COeTMHEHMN.

Teopusi xummueckoro ctpoeunsi A. M. ByTiepoBa: OCHOBHble MOHSITUSI, IOJIOSKEHUS,
cnenctBusi. CoBpeMeHHbIe TMpeNCTaBJeHUsT O CTPOEHMM OpraHMYeCcKUX COeNVHEHUN.
Nszomepsl. Usomepusi. OMmnupuieckue, CTpYKTYpHbIe, 3JIeKTpoHHbIe dopmysibl. Mopenn
MOJIEKYJI OpraHMueckux coenuHeHuin. JKusHb, HayyHasi ¥ OOlleCTBEHHAs NesSITeJIbHOCTh
A. M. BytnepoBa. OcO6eHHOCTM CTPOEHMUS ¥ CBOVCTB OPraHMYECKUX COEIVHEHUI U UX
Kaccuuranms.

ONIeKTpOHHOE M TPOCTPAHCTBEHHOE  CTPOEHME  OpPraHUYeCKUX  COeIVHEHUN.
'mbpummsanmst 3JIeKTPOHHBIX OpOMTajel IMpy O0OpPa3sOBaHUM KOBAJIEHTHBIX CBSI3EN.
[Mpoctass ¥ KpaTHasi KOBaJIEHTHble CBSI3M. MeToAbl MCCIeNOBaHUSI OPraHMYeCKUX
COeVIHEeHU.

Teopernueckre OCHOBBI, KiIacCMGUKALMSI ¥ 3aKOHOMEPHOCTM IIPOTEKAHWUSI peakinii
OpPraHMYecKMX  coeAvHeHMi. TeopeTMuecKye  OCHOBBI  IPOTEKAHUS  peakiui
opraHmMuyeckux coenuHenni. Kmaccubukamyst opraHM4eckmux peakimi.

Ocob6eHHOCTH TPOTEKAHMS PeaKIINil OPraHMYeCKUX COeIVIHEHNN.

Pasnen 2. Kiaccel oprannyeckux coeguHeHni. YaeBoaopoabl- 18 u



[IpenenbHbie yrieBomoponbl. CTpoeHMe MOJIEKYJ aJKaHOB. ['OMoOJjOTMYecKuii psif.
Homenknarypa n msomepust. @usnyecknue CBOMCTBA aJKaHOB. XMMMUECKME CBOJCTBA:
ropeHue, rajoreHMpoBaHKe, TepMMUEeCKOoe pasJioxkeHue, mzomepusanusi. HaxoskmeHue
aJIKaHOB B Tpupope. [losyueHne u mpumMeHeHNe aJKaHOB.

Llnknoankaubl. CTpoeHMe MOJEKYJ, TOMOJIOTMYECKMIA psifl, (GuU3MUecKue CBOMCTBA,
pacmpocTpaHeHue B mpupope. XMMUIeCcKyue CBOMCTBaA.

Henpenenbubie yriaeBomoponbl. Ankenbl. CTpoeHme mosiekysn. dusuueckue CBONCTBA.
W3omepusa: yriiepogHONM Lieny, TOJIOKEHUSI KpPaTHOM CBSI3M, LMC-, TPaHC-M30MepUs.
Homenxknarypa. Xumuueckue CBOVCTBA: peakuM OKUCJIEHMS, TMPUCOEIVHEHNS,
nosimvepusaryu. IlpaBuno B. B. MapkoBHukoBa. CriocoGbl TOJSyYeHMS STWIEHA B
JlabopaTopuy U MPOMBbILIIEHHOCTH.

Anxkanuennl. Crpoenne. ®Pusudeckme U XUMUUYECKMe CBOMCTBA. IIpumeHeHue
ankagveHoB. HaTypanabHblil Kayuyk. PesuHa.

Ankunbl. CrtpoeHue Mosekya. @usmMueckune U XUMHUYECKMe CBOMCTBA. Peakuun
npucoenuHeHus u sameitenus. [lomyuenne. [Ipumenenne.

Apomatnueckue yrieBomoponbl (apenbl). beHson u ero romosiorun. CrpoeHne,
dbusMueckme CBOJWCTBA, M30MepUsl, HOMEHKIATypa. XMMUYECKHe CBOMCTBa OeH30JIa.
I'omonoru 6ensona. Oco6eHHOCTH XMMUYECKMX CBOVICTB FOMOJIOTOB O€H30/1a Ha IpuMepe
tTonyoJsa. [IpumeHeHne 6GeH30J1a ¥ er0 TOMOJIOTOB.

['eHeTnueckast CBSI3b YTJI€BOJOPOIOB.
Pasnen 3. IIpousBogHblie yriaeBomoponos 214

Cmnprel, denonbl. Knaccudmkarysi, HOMEHKIATypa M M30MEpPUSI CIIUPTOB, MpPeneTbHbIX
OHOATOMHBIX CIMPTOB. ['OMOJIOTMYECKMIT psifi, CTpoeHue ¥ (uU3NYecKue CBOWCTBA.
Bopoponnas cBsizb. Xummyeckyue cBoyicTBa. [TogyueHne u mpyumMeHeHue CIIMPTOB.

MHoroaromuble ciupthbl. Knaccudukaiys, HOMEHK/IaTypa U U30MepUsi. DTUIEHTIUKOIb
u rauuepuH. CocraB, cTtpoenue. dusmueckme u Xummuyeckue cBoucTBa. ITonmyuenne u
npumeHeHue. KauecTBeHHble peaklyMy Ha MHOroatoMHble cnupTbl. CHOMPTHI B JKU3HU
yesjoBeka. CMpThI U 3I0POBbE.

®eHosbl. DeHOM: COCTaB, CTPOEHME MOJIEKYJIbI, GU3NUYECKMEe Y XMMUYECKMe CBOMCTBA.
[TpumeHenme eHosa u ero coegyHeHnn. MIxX TOKCUMYHOCTb.

Anbaoernapi, KEeTOHBI, KapOOHOBbIE KUCJIOTBI u CJIOKHbIE 3¢pupsI.
XapaKTepuCTUKAAIbIErMI0B ¥ KEeTOHOB ((YHKIIMOHA/NbHAs TpyIa, obiias ¢opmyJa,
npencraButeny). Kiaccubukanms anbaernmoB. ['OMOJOTMYECKMIA psi  TIPeesbHbIX
anbaeruaoB. Homenkiarypa. @usmueckue cBOMCTBA. XMMMUYECKME CBOJVCTBA: pPeaKLuy
OKUCJIEHUSI, TIPUCOEeNMHEHMs, IOJUKOHIeHcauyuu. DopManbaerun ¥ aleTaabIerum:
IoJIyueHue ¥ IpuMeHeHue. AILIeTOH KakK IpefcTaBuTeab KeToHoB. Kiaccudukamys
KapOboHOBBIX  KUCAOT. OOHOOCHOBHbIE  HACBIIEHHbIE  KAapOOHOBBIE  KUCJIOThI:
TOMOJIOTMUYECKUI psill, HOMEHKIaTypa, cTpoeHne. dusuueckue M XMMUUECKME CBOVCTBA
KapOOHOBBIX KMCJIOT. [IpumeHeHMe ¥ moJiydyeHMe KapOOHOBbIX KucCIOT. Kparkue
CBEeIeHUSI O BBICIIMX KapOOHOBBIX KUCJIOTAaX: IaJbMUTUMHOBOM, CTEapUMHOBOM U
onenHoBoy. Pacmpoctpadenne B mpupope. CsoiicTBa u npumeHenue. Mouta. CocraB u
HOMeHKJIaTypa. Pusmueckme M XMMMUYECKME CBOMCTBA. ['MOpPOIM3 CIOXKHBIX 3(GUPOB.
Pacnipoctpanenme B mpupome u TpuMeHeHMe. ['eHeTmdeckas CBSI3b YTJIEBOJOPOJIOB,
CIIMPTOB, aJIbIETUIOB 1 KapOOHOBBIX KUCJIOT.



Asorcopepxkaniye coeavHenusi. Kiaccudwukanms, cocraB, usoMepuss ¥ HOMEHKJATypa
ammuHOB. ['omosormueckuit psna. Crpoennme. Dusmyeckue ¥ XUMUUYECKME CBOMCTBA
aMmmuHoB. [IpuMMeHeHMe amMMHOB. AHUIMH — TIpeACTaBUTEb apoOMaTUUeCKUX aMMUHOB.
Crtpoenne mosiekyibl. @usmueckue M XUMMUUYECKME CBOVICTBA, KaueCTBEHHAs] peakIys.
Cnoco6bl mostyueHusi. ApomaTuueckyue reTepolukindeckue coenuHenus. [Iupuann u
MMAPPOJI: COCTAaB, CTPOEHME MOJIEKYJI. 3HauUeHue aMMHOB. TabaKOKypeHue ¥ HapKOMaHMS
— yrposa JXu3HU YeJoBeKa.

Pasnmen 4. BeliectBa >XMBbIX KIeTOK -10 4

JKupsl. JKupbl — Tpurauiepuabl: cocta, Gusndeckme 1 XMMUYECKIE CBOMCTBA SKMPOB.
JKupbl B sKM3HM UesioBeka U yesioBeuecTBa. JKupbl Kak muTaTebHbIe BelllecTBa.

VYrneBogpl. OOpa3oBaHue yriaeBonoB B mpoiecce dorocunTesa. Kiaccudukanms
yriieBogoB. ['mokosa: ¢usmueckmne cpoiictBa. CTpoeHMe MOJEKYJIbl: aabIeruaHas U
uukandyeckue dopmbl. Ousnyeckne M XuMmuueckme cBoucTBa. IIpupoaHble MCTOUHUKMH,
CIIOCO6bI MoTyYeHust 1 npuMmeHenns. @pykrosa. Pubosa u nesokcupnbosa. [IpeBpaiieHue
[JIIOKO3bl B opraHusme uesnoBeka. Caxaposa. Haxoskpenue B mpupope. buonornueckoe
sHaueHme. CocraB. @Dusuueckme u xummueckme cBoiictBa. Kpaxman. CrpoeHne,
cBoyictBa. Pacmpoctpanenue B mnpupope. I[lpumenenme. llemutionosa — mpupoOgHbIN
nosmmep. CocTaB, CTPYKTypa, CBOMCTBA, HAaXOXIeHKMe B TMpUpoJe, IpUMEHEHMe.
Hwutpatsl 1 alieTaThl 11eJUTI0IO3bI: TIOJTyUeHue U cBolcTBa. [Ipumenenue.

Amuuokucnorsl. Ilemmuapl. Benku. CocraB, cTpoeHme, HOMeHKJaTypa. V3omepus.
['omonormyeckuit  psng — aMMHOKMCIOT. Dusndeckme M XMMMUUYECKME  CBOMCTBA.
IIBOVICTBEHHOCTh XMMMUYECKMX peakimit. PactpoctpaHenme B mpupope. IIpumenenue u
TIOJTyYeHV e aMUHOKMCIIOT B JTaGOpaTOPUNA.

benku. Knaccuduxkanmuss 6GeaKoOB IO COCTaBy M MPOCTPAHCTBEHHOMY CTPOEHMUIO.
[IpocTtpaHcTBeHHOe cTpoeHue. dDusuueckue U XUMMUUECKHe CBOJCTBA. KauecTBeHHBbIe
peakuyuyu Ha Oenku. ['mopomms. CuHTe3 6eaKOB. ENVMHCTBO 6MOXMMMYECKMX (DYHKIMA
6eJIKOB, JKMPOB, YTJIEBOIOB.

Pasgen 5. Opraundeckas XuMusi B KM3HM yejioBeKa — 9 u

[TpupogHble MCTOYHUKM U CIOCOOBI TIepepaboTKM YTraeBOAOPOAOB. [IpoMbIIIeHHBIN
oprannvecknii cuHrte3. Hedbtb m HedTenpomykTbl. Pusndeckue cpoictBa. Crocobbl
nepepabotku HedTtu. Ileperonka. KpekuHTr TepMmueckuii ¥  KaTaJIUTUUYECKUMN.
Kokcoxummueckoe mpomsBoAcTBO. [IpMpoaHbIN U MOMYTHBI HeTSHOM rasbl, UX COCTaB
" UCITOJIb30BaHMeE B NMTPOMBILIIJIEHHOCTM.

[Tonumepbl — CHHTETMUYECKME BbICOKOMOJIEKYJISIpHbIe coemuHeHus. OOlye MOHATUS O
CUHTETUYECKMX BbICOKOMOJIEKYJISIDHBIX COEOVHEHMSIX: TIOJIMMEpP, MaKpOMOJIEKYJIa,
MOHOMeEp, CTPYKTYpHOE 3BEHO, CTelleHb IMOoJMMepu3aluyu, reomerpuyeckas ¢dopma
makpomosiekys. CpoycrBa monuMepoB. Kiaccubwmkanms —moaumepoB.  Peakiun
noMMepusalyu M noJukoHgeHcanyy. CHUHTeTMYecKue KaydyyKu: U3OIPEHOBBIN,
O6yTaaMeHOBbIN U IUBMHWIOBBIA. CUHTETMYECKMEBOJIOKHA: alleTaTHOe BOJIOKHO, JJaBCaH U
KaIlpOH; IIJIACTMACChI: MOJIUSTUIEH, MOJIMBUHWIXJIOPU,  TOJMBUHUJICTUPOII.
[TpakTnyeckoe WCIOJIb30BaHME TIOJIMMEPOB ¥ BO3HUKIINE B pe3yJibTaTe 3TOTO
9KOJIOTMYECKMe MpobieMbl. BropuuHas nepepaboTka moJIMMEPOB.

Opranmueckasi XMMUSI ¥ OKpYsKatollias cpefa. XuMMudeckasi 3KOJOTUsI KaK KOMIUIEKCHAsI
HayKa, M3Yy4yarollasi COCTOSTHME OKPY’KaloIel cpefbl. 3alluTa OKPYKaloIlel Cpeabl OT
3arpSI3HSIONIETO  BO3MAENCTBMUS  OopraHuveckux BerecTB. CrocoObl  yMeHbIIIeHUs
HEraTMBHOT'O BO3AEMCTBUS HA MPUPOAY OPTaHMUYECKUX COeIMHEHMN.



TemaTnueckoe njaaHMpOBaHME

Tema KonunuectBo
YacoB

Paspmen 1. Teoperuueckue OCHOBBI OPraHMYECKONM XUMUU -
10y

1. BBepneHye B OpraHnyeckyo XMMMIO 2

2. | Teopust cTpoeHMsT OPraHNYECKUX COeTMHEHUN 2

3. Oco6GeHHOCTM CTPOEHMS M CBOMCTB OpraHMYeCKUX COeOVHEHUN u | 3
UX Kaaccuburanms

4. | TeopeTuueckue OCHOBBI, KJacCuPuKAMsI ¥ 3aKOHOMEPHOCTH | 3
MIPOTEKAHMST peaKInii OpraHNYeCcKUX CoeIMHeHUN
Pasmen 2. Kiaccer OpPraHUYeCKUX CcoeVHEeHUN.
YrieBomoponasl-18 u

5. YrieBomopoasl 18
Paspen 3. [IpousBopubie yriaeBogoponos-21 u

6. | CrupTsl, heHOJIbI 6

7. | Anbaeruabl, KeTOHbI, KapOOHOBbIE KMCJIOTHI U CJIOSKHBIE 3(DVPBI 10

8. AsoTcopepskaliye coeIyHe s 5
Pasmen 4. BeitiecTtBa >XUBbIX KIeTOK -10 4

9. | XKupsi 1

10. | YrineBoznbl 3

11. | Amunokucnotsl. [lentuapl. benkn. HykienHoBble KUCIOTbI 6
Paspesn 5. Opranmyeckast Xumusl B KM3HM yejioBeka — 9 u

12. | TlpuponHbie MICTOUHMKM U CIIOCOOBI IEPEPAOOTKMI 3
yIJIEBOJOPOAOB. [IpOMBIIIIEHHBIN OPraHNYEeCKUI CUHTE3

13. | [Tonumepsl - CMHTETHUYECKME BBICOKOMOJIEKYJISIPHbIE 4
COeIVIHeHMSI

14. | Opranndeckasi XMMusI ¥ OKpYy>KaroIiasi cpefa 2

Urtoro

68




Pabouast mporpamma 1o xumuM B 11 Kjacce cocTaB/ieHa Ha OCHOBaHMM — XUMMSL.
[Tpumephnbie paboune mporpammsbl. [IpenmetHast smaust yue6umkoB I'. E. Pymsurtuca, @. T'.
®enpamana. 10— 11 kmaccer : yueb. mocobue mjisi 00IIe0Opa3oBaTeIbHBIX OpPraHM3alNi
6a30BbIil ypoBeHb / M. H. AdanacbeBa, 2017rof B COOTBETCTBMM C 00sI3aT€TLHOM MUHUMYMOM
copepsKaHMsI OCHOBHOI'O 00OpasoBaHMS, a TaK K€ IMOJHOCTBIO YIOBJIETBOPSIET TPeOOBAHMUSIM K
YPOBHIO TIOATOTOBKYM BBIITYCKHMKOB OCHOBHONM 00Ille00pa3oBaTe/bHOM IIKOJbI. Pabouvast
mporpaMMa paccuMTaHa Ha 66 yacoB - 1Mo 2 vaca B Hememo. [Iporpamma peanm3oBaHa B
yuebHmkax Pymsutuca I'.E., @enpamana @.I'. « «Xumus 11», usgarenbcrsa «IIpocselienne»,
Boimemimx HaumHasa ¢ 2019 roza.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS KYPCA XUMHUUAU

B pesyibTaTe usyuyeHus yueGHOro mpeamera «XMMHUS» Ha YPOBHE CpeIHEro o6Iero
06pasoBaHMs HA 6a30BOM YpPOBHE BBIITYCKHMK HAYUYUTCS: — PACKPbIBaTh Ha MpUMeEpax pPOJIb
XM B (GOPMMPOBAHMM COBPEMEHHOM HAyYHOM KapTMHBI MMUpa M B MOPAKTUUYECKOM
IesSITeIbHOCTY 4eJioBeKa; — JEMOHCTPMPOBATh Ha IpMMepaxX B3aMMOCBSI3b MEXAY XUMUENA U
IPYTMMM €CTeCTBEHHbIMM HayKaMM; — PacKpbIBaTb Ha IIpMMEpax IIOJIOKEHUS TeOopUn
xumMmyeckoro crpoenust A. M. bytiiepoBa; — moHnmath GpU3NUYECKMII CMBIC/T TIEPUOINIECKOTO
3akoHa [l. . MeHpeneeBa 1 Ha ero OCHOBE OOBSICHSATb 3aBUCUMOCTDH CBOVICTB XMMMUYECKUX
37IEMEHTOB ¥ 0OPa30BaHHbBIX MMM BEILIECTB OT 3JIEKTPOHHOI'O CTPOEHUSI aTOMOB;
- OOBSICHSITH NMPUUMHBI MHOTOOOpasus BEIIECTB HAa OCHOBE OOIIMX IIpe[CTaBJIeHMI 00 ux
cocTaBe ¥ CTpPOeHUM; - TIPUMEHSITb TMpaBuja CUCTEMATUUECKON  MeKIyHApPOIHOM
HOMEHKJIATypbl KaK CpeNCTBa pasJIMyeHus] ¥ WUAEHTUGUKAIMM BEIIECTB II0 MX COCTaBYy U
CTPOEHMIO; — COCTaBJISITb MOJIEKYJISIDHBIE M CTPYKTYpPHbIE (OPMYJIbI OPraHMYECKMUX BEIeCTB
KaK HocuTesiell MHQOpMauuy O CTPOEHUM BEIIECTBa, €ro CBOMCTBAX M IPUMHAMJIEKHOCTU K

ONpeie/IEHHOMY KJIaCCYy COeOMHEHUM; - XapaKTepu3oBaThb OpraHMUYecKue BeIecTBa IO
COCTaBy, CTPOEHMIO M CBOJMCTBaM, YCTaHABJIMBATb IIPUUYMHHO-CJIEICTBEHHbIE CBSI3U MEXIY
JaHHBIMM XapaKTePUCTUKAMM BEIeCTBAa; — MPUBOIUTL IPUMEPbl XUMMUUECKUX peaKIuii,

PacKpbIBAIOIIMX XapaKTepHbIe CBOMCTBA TUIIMYHBIX IPENCTAaBUTEJEN KJIaCCOB OPraHMYecKuX
BEIIeCTB, C 1eJbl0 UX UIeHTUPUKAUUM U OOBSICHeHUs o00JlacTM IpUMEHEHUs;, -—
IIPOTHO3MPOBATh BO3MOXXHOCTb IPOTEKAHMSI XMMUYECKUX Peakiyii Ha OCHOBE 3HaHUI O TUIIaX
XMMMUYECKOM CBSI3M B MOJIEKYJIaX PEAreHTOB M UX PeaKIMOHHOM CIIOCOOHOCTH; — MUCITOJIb30BaTh
3HaHMS O COCTaBe, CTPOEHMM U XUMMUUECKUX CBOMCTBAX BEILECTB [JiI MX 0e30IacHOro
MpUMEHeHUsT B TMPAKTUUYECKON [OesITeJIbHOCTU, - IIPUBOOUTHL IIPUMEPbI MPAKTUUYECKOrO
MICIIOJIb30BAHMS TIPOIYKTOB mepepaboTKM HedTU U MPUPOSHOIO rasa, BhICOKOMOJIEKYJISIPHBIX
coenyiHeHM (TTOJMITUIIEHA, CMHTETMYECKOrO Kaydyka, alleTaTHOr'O BOJIOKHA); — IPOBOAMUTH
ONBITHI IO PaCIO3HAaBaHMIO OPraHMYEeCKMX BellecTB (TJIMIEpUHA, YKCYCHOM KUCJIOTHI,
HeIpeJe/IbHbIX JXMPOB, TJIFOKO3bI, Kpaxmaja, OeJKOB) B COCTaBe IMILEBBIX IMPOAYKTOB MU
KOCMETMUYECKUX CPeICTB; - BJaJeTh MpaBuaaMu M NOpuémMaMyu 0Oe30macHOV paboThl C
XUMMUYECKMMM BellecTBaMy 1 JIabOpaTOPHBIM 0OOPYIOBaHMEM; — YCTAHABIMBATD 3aBUCUMOCTD
CKOPOCTM XUMMUECKON peakUMy U CMeIIeHUsI XMMMUUECKOTO PaBHOBECUSI OT PasIMUYHBIX
(baKkTOpPOB C 1IeJbI0  OMpeesIeHNs] ONTUMAJIbHBIX YCIOBUM TMPOTEKAHUS XUMUYECKMUX
IIPOIIECCOB; — MPUBOAUTH MPUMEPHI TUAPOJIM3Aa COJIEM B TOBCEIHEBHOM >KM3HM UeIOBEKa; —
NPUBOIUTh  NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEJIbHBIX  peakiuii B IPUPOTE,
TIPOU3BOJICTBEHHBIX IPOIECCaX U SKMU3HEHEesITeIbHOCTY OPraHu3MOB; — IMPUBOAUTH IMPUMEPbI
XUMUUYECKUX Peakliyii, pacKphIBAIOIIMX OOIIMe XMMMUUYECKME CBOMCTBA MPOCTHIX BEIECTB —
METa/JIOB ¥ HEMETaJUIOB; — MPOBOIUTh PACUEThl Ha HAXOXKIEHMEe MOJIEKYJISIPHONM (hOPMYJIbI
YIJIEBOAOPOAA IO IPOAYKTaM CTOpaHMsl M IO €ro OTHOCUTENIbHOM IIJIOTHOCTM M MacCCOBBIM
JOJISIM 3JIEMEHTOB, BXOMSIIMX B €r0 COCTaB; — BJafeTh IpaBuIaMy 6e30IacHOro 06palleHus ¢
eIKMMM, TOPIOUMMM U TOKCUMUHBIMM BEIECTBAMM, CPEICTBaAMM OBITOBOM XUMUMU, -—



OCYIIECTBJIATb TOMUCK XUMMUYECKOM uHOOpMaIMM [0 Ha3BaHMSAM, MAeHTHU]UKAaTOpaMm,
CTPYKTYPHBIM (hOpMyJsIaM BeIeCTB;

— KPUTUYECKM OLIEHMBATh M MHTEPIIPETUPOBATh XMMMUUECKYIO MHMDOPMALINIO, COEePsKaIyIoCs B
COOOIIEHNUSTX CPeCTB MaccoBoii MHGpopMauum, pecypcax VHTepHeTa, Hay4YHO-TIOMYJISIPHBIX
CTaTbsIX, C TOYKM 3pEHUS] eCTeCTBEHHO-HAyYHOM KOPPEKTHOCTM B IIeJISIX BbISIBIEHUS
OIIMOOYHBIX CYKIOEHMII M (opMMpOBaHMS COOCTBEHHOV TO3ULIMM; — TMPEACTaB/ISTh ITYTU
perieHMst TJ00JIbHBIX  TTPOOJieM, CTOSIIIMX Tiepefi UYeIOBeUeCTBOM  (9KOJIOTUUYECKUX,
SHEPTreTUYECKNX, CbIPhEBBIX), M POJIb XMMUM B peIlIeHUM ITUX ITpobsieM. BbIMYyCKHMUK TOIYUUT
BO3MOXXHOCTb HAyUMThCS: — WUIIOCTPUPOBATh IIpMMepaMy CTaHOBJIEHME U 3BOJIIOIMIO
OpPraHMYecKOy XMMMUM KaK HayKM Ha PasIMUHBIX MCTOPUUECKUX ITarax e€ pasBUTUS; —
UCIOJIb30BaTh METOAbl HAy4YHOTO IIO3HAHMSI TIPY BBIMOJHEHUM TIPOEKTOB U y4eOHO-
MCCIeIOBATE/IbCKUX 33a/1au 0 M3YUEHMIO CBOJCTB, CIIOCOOOB TMOJIYYEHMSI M paCIlO3HaBaHUS
OpraHNYeCcKMX BEIeCTB; — OOBSICHATh MPUPOMLY U CIOCOObI 0OpPa30BaHMUsI XUMUUYECKON CBSI3MU:
KOBAJIEHTHOM (ITOJISIPHOM, HEIOJISIPHONM), MOHHOM, MEeTaJ/IMUeCKOM, BOZOPOAHOM — C IIEJIbIO
ompeziesieHUsT XUMUUYECKOM aKTMBHOCTM BeEIeCTB; — YCTAHABJIMBAThb T'€HETUUECKYIO CBSI3b
MeKIY KJIaccaMM OpPTaHMYeCKUX BeIIeCTB IJjIs1 0O0CHOBaHMS MPUHIMIIMAIBHON BO3MOXKXHOCTU
TOJTyYeHUs] OpraHMYeCKUX COeIVHEHMI 3aJaHHOTO COCTaBa M CTPOEHMS; — YCTaHaBJIMBATb
B3aMMOCBSI3M MeXIY (aKkTamu 1 Teopuen, IPUIMHON U CJIEICTBMEM TIPU aHaIM3e MTPOOIEeMHBIX
CUTyanuil 1 060CHOBaHUY MIPUHMMAEMbIX PEIlIeHNI Ha OCHOBE XMMUYECKUX 3HAHWUIA.

IIpegmeTHbIE pe3y/IbTaThl:

1) chopMMpoBaHHOCTH TIPEACTABJIIEHUII O MeCTe XMMMUM B COBPEMEHHOV HAay4YHOM KapTUHE
MMpa; TOHMMaHue PoJiu XUMUM B opMUpoOBaHMM KPyro3opa 1 GyHKIMOHAIbHON I'PaMOTHOCTH
yesIoBeKa JIJIsI pellieHns MPaKTUIeCcKnX 3a7ady;

2) BJlaJleHMe OCHOBOIIOJIATAIOIMIMMY XUMUUYECKUMM TOHSATUSIMU, TEOPUSIMU, 3aKOHAMMU U
3aKOHOMEPHOCTSIMM; YBEPEHHOE T0JIb30BaHMe XMMUUYECKON TEPMUHOJIOTUEN Y CUMBOJIMKOIA;

3) BiameHue OCHOBHBIMM MeTOAAaMM HAyUYHOrO TIO3HAHUS, WUCIOJb3yeEMbIMU B XUMUMN:
HaOJIoleHne, OIMCaHue, WM3MepeHMe, SKCIIEPUMEHT; YyMeHue o0OpabaTbIBaTh, OODBSICHSITDH
pe3yJIbTaThl MTPOBENEHHBIX OIBITOB U AeJaTh BbIBOJbI; TOTOBHOCTh U CIIOCOOHOCTDb MPUMEHSITh
MEeTO/IbI TTO3HAHMS ITPU PEellleHNN TTPAKTUUECKMX 3a1ay;

4) chopMUpPOBaHHOCTb YMEHMUS AaBaTh KOJMUECTBEHHbIE OLIEHKM Y IMPOBOAUTH PACYETHI IO
XUMMUYECKUM (GOPMYJIaM U YPaBHEHMSIM;

5) Bnagenue npaBuaamMyu TeXHUKY 6€30MTaCHOCTHM MIPU UCITOJIb30BAHMM XMMUUECKUX BEIleCTB;

6) chOpMMPOBAHHOCTb YMEHMST KIaCCU(PUIIMPOBATh OPraHMYECKMe BeIecTBa M peakiuu IO
pa3HbIM IPU3HAKaM;

7) copmMMpOBaHHOCTh YMEHMSI ONMMCHIBATb M PasiMyaThb M3yUeHHbIE€ KJIaCChl OPraHMYECKUX
BeIlleCTB;

8) cdhopMMpPOBAaHHOCTL YMEHMSI [eJlaThb BBbIBOAbI, YMO3aK/JIIOUEHMSI U3 HaOJIIOIEeHWN,
XUMMUYECKMX 3aKOHOMEPHOCTEM, ITPOTHO3MPOBATh CBOMCTBA HEM3YUYEHHbIX BeIeCTB IO
AQHAJIOTUM C U3YUYE€HHBIMU;

9) chopmMupoBaHHOCTb YMEHUSI CTPYKTYPUMPOBAThb WM3YyUYEHHBbIM MaTepuasl U XUMUUECKYIO
MHGOPMAIINIO, TOJTyYaeMYIO U3 Pa3sHbIX MCTOUYHUKOB;

10) chopmupoBaHHOCTb COOCTBEHHOM TMO3UIMM 110 OTHOIIEHMIO K XMMUYECKOM MHGbOpMaInu,
MTOJTyYaeMOM U3 pasHbIX MICTOUHUKOB;

11)  chopMMpOBaHHOCTb  yMEHMSI  aHIM3UPOBAThb M OlLIEHUBAThb  IOCJEACTBUS
TIPOM3BOJICTBEHHON U OBITOBOM [eSITEJIbHOCTY, CBSI3AaHHOM C TepepaboTKON OpraHMYecKux
BeIlleCTB;

12) oBnameHme OCHOBaMM HAYYHOTO MBbIIIJIEHNS], TEXHOJOTUEN WCCIeA0BaTENbCKON U
MIPOEKTHOM JIeSITeTbHOCTH;

13) chopmMuMpPOBaHHOCTb YMEHMSI TIPOBOAMTH SKCIIEPUMMEHTHI Ppa3sHOM IMUIAKTUUECKON
HaIpaBJIeHHOCTH;



14) chopMmupoBaHHOCTb YMeHMSI OKa3bIBaTh IEPBYIO MMOMOIb MPY OTPaBJIEHUSIX, OXKOTaxX U
IPYTUX TPaBMax, CBSI3aHHbBIX C BEILIECTBAMM U JIaOOPATOPHBIM 0O60PYIOBaHMEM.
MeranpeameTHbIe pe3y/IbTaThbl:

1) chopmupoBaHHOCTb YMEHMS CTaBUTh LIeJIM ¥ HOBbIE 3a7auM B y4€be M IMO3HABATEIbHON
JesITeIbHOCTH;

2) oBjafieHMe TIPUEMaMM CAMOCTOSITETbHOTO TIJIAHMPOBAHMS ITYTEN NOCTUKEHUS 11/, YMEHUS
BbIOMpATDh 3 deKkTMBHBIE CTIOCOObI pellleHNsT YueOHbIX M MT03HaBaTeIbHbIX 33]1ay;

3) chopMMpPOBAaHHOCTb YMEHMSI COOTHOCUTDH CBOM JIEVICTBUS C TUTAHVPYEMBIMU Pe3YJIbTaTaMMu;
4) chopMUpPOBaHHOCTb YMEHMS OCYIIECTBJISATh KOHTPOJIb B MPOIliecce JOCTUKEHMS pe3yJibTaTa,
KOPPEKTUPOBATb CBOU JIEVICTBUSI;

5) chopMupoBaHHOCTb yYMeHMsI OLIEHMBAThb IPABMIBHOCTb BBIMIOJHEHUS YUeOHbIX 3a7au U
COOCTBEHHbBIE BO3MOSKHOCTU UX PEIIeHNS;

6) copMMpPOBAaHHOCTb YMeHMS aHAJIM3UPOBATh, KIacCUbUIIMPOBaTh, 06 00IaTh, BbIOMPATDH
OCHOBaHMS U KPUTEPUM JIJISI YCTAHOBJIEHUS IPUUMHHO-CJIEICTBEHHBIX CBSI3€IA;

7) chopMMupoOBaHHOCTb YMEHMS TTPMOOpPETATh U MIPUMEHSITh HOBbIEe 3HAHMSI;

8) chopMMpPOBAaHHOCTHL YMEHMSI CO3[aBaTb IIPOCTEHINNE MOJENN, WMCIOJIb30BaTh CXEMbI,
TaOINIIbI, CUMBOJIbI [JIS1 PellleHNsT YU4eOHbIX 1 MO3HAaBaTeIbHbIX 3a7ay;

9) oByiajileHNe Ha BBICOKOM YPOBHE CMbICJIOBBIM UTEHMEM HAayUHbIX TEKCTOB;

10) chopmmpoBaHHOCTb yMeHUSI 3(PdEeKTMBHO OpraHM30BbIBATh yUeOHOE COTPYIHUYECTBO U
COBMECTHYIO IeITeIbHOCTh, paboTaTh MHAVMBUAYAJIBHO C YUETOM OOIINMX MHTEPECOB;

11) cpopmupoBaHHOCTb YMEHMSI OCO3HAHHO MCIIO/Ib30BaTh peueBbie CPeJICTBA B COOTBETCTBUM
C 3a1auaMy KOMMYHUKAIVN;

12) BbICOKMI1 YPOBEHb KOMITIETEHTHOCTH B 06s1acTy mcnosb3oBanus VKT,

13) chopmmpoBaHHOCTD SKOJIOTUYECKOTO MbIIIIEHNS;

14) chopMMpOBaHHOCTb YMEHMSI TIPUMMEHSITb B I103HABATEJIbHOM, KOMMYHUKATUBHOM U
COIIMAJIbHOM MPAKTUKe 3HaHMS, TTOJTyUYEeHHbIE ITPU U3yYeHUN TTpeaMeTa.

JIMYHOCTHBIE pPe3y/IbTaThl:

1) chopMMpPOBAaHHOCTh TIOJIOKUTEJIbBHOTO OTHOILIEHUSI K XUMMM, UYTO OOYCJOBIMBAET
MOTHUBAIIUIO K YYEOHOM IeITeIbHOCTY B BRIOpaHHOM cdepe;

2) chopMUPOBAHHOCTb YMEHMS pelliaTh MPOo6IeMbI TIOVMCKOBOTO ¥ TBOPYECKOT'O XapaKTepa;

3) chopMUpPOBAaHHOCTb YMEHMSI MPOBOAUTbH CaMOAHAIM3 U OCYIIECTBJSITb CAMOKOHTPOJb U
CaMOOIIeHKY Ha OCHOBE KPUTEPUEB YCITEIIHOCTH;

4) copMUpPOBAaHHOCTb TOTOBHOCTM CJ€AOBAaThb HOpMaM MPUPOLO- U 310 POBbecOeperaroiiero
TTOBEIEHMUST;

5) chopmMupoOBaHHOCTb IMPOYHBIX HABBIKOB, HallpaBJeHHbIX Ha CaMOpPa3BUTHE uepe3
camMoo6pa3oBaHe;

6) choOpMMPOBAHHOCTh HABBIKOB IMPOSIBJIEHUSI TTO3HABATE/JbHOM WHULMATUBBI B YyuyeOHOM
COTPYIHUYECTBE.

CogeprkaHue yueOHOM JUCIUTLIMHBI

Teopernueckue ocHOBbI xumuu (36 4).

BakHeliue XuMnyecKkye MOHSITUS ¥ 3aKOHbI (8 u).

XUMuyeckuim sjeMeHT. ATOMHBIM HoMep. MaccoBoe umcio. Hykmmapl. PamyoHyKImmsbl.
NsoTombl. 3aKOH cOXpaHEHUS] MacChl BEIIeCTB. 3aKOH COXpPaHEHMSI U IIpeBpallleHNs] SHEepPrUu.
Hedext wmaccel. Ilepymomuyeckmii 3akOH. OJIEKTPOHHasi KoHburypaims. ['padudeckas
9jIeKTpoHHas dopmysia. PacripeneneHe 3/eKTPOHOB B aTOMaxX 3JIEMEHTOB MaJIbIX M OOJIbIINX
MepuonioB, s-, p-, d- u f-smementsl. JlantaHoumbl. AKTMHONUIBI. VICKYCCTBEHHO MOJTyYeHHbIE
ssieMeHTbl. BasieHTHOCTD. BasieHTHbIE BO3MOSKHOCTM aTOMOB. BogopogHbie coeyiHeHMS.
Crtpoenne BeiecTBa (6 u).

WNonnas cBsizb. KoBasieHTHast (MOJiIpHAs M HEMOJISIpHAasl) CBSI3b. DJIEKTPOHHas (opmyia.
Mertannnueckasi cBsi3b. BogopomHast cBsi3b. ['mObpummsanmsi aToMHbIX opouTasein. Kpucramibr:
aTOMHbIe, MOJIEKYJISIpHbIE, IOHHbIE, MeTa/uIMueckue. DjieMeHTapHas sueika. [Tommmopdusm.
[Tonmumopdubie Mmoaudukauumu. Anmotponusd. Msomepus. ['omonorus. XuMudeckuii CMHTES.



,HeMOHCTan,I/II/I. Mopenu VIOHHbIX, AaTOMHbIX, MOJIEKYJIAPDHBIX U METa/JIMUYEeCKUX
KpUCTaJVIMYECKNX pelIeTOK. Mo,uem/[ MOJIEKYJI M30MepOB, 'OMOJIOI'OB.

Xumnueckue peakuuu (7 4).

OKMCANTETbHO-BOCCTAHOBUTEIbHbIE  peakuyu.  Peakiimu  pasioXXeHUs,  COeIUHEeHMs,
3aMeleHnsi, obmeHa. OK30TepMMUecKMe U BSHAoTepMuueckue peakiyu. Ob6paTuMble U
HeoOpaTumble peakiuuyu. TeroBon 3ddekT peakuyuu. 3akoH ['ecca. Tepmoxumuueckue
ypaBHeHus1. Teruiora obGpasoBanus. Teruiora cropanus. CKOpPOCTb XMMMUYECKON peaKIyu.
AKTUBMPOBaHHbI KOMIUIEKC. 3aKOH JeiCTBYIOIMX Macc. KuHeTnyeckoe ypaBHeHMe peakiyuim.
Katamns. Katanusarop. Murubutop. 'oMmoreHHbI U reTeporeHHbI KaTaans. Karanutuueckue
peakiuu. Xummueckoe paBHoBecue. [Tpuniun Jle llaTenbe.

Hemounctpauym. OmpenesieHne cpenbl pacTBOpa C TMOMOIIBIO YHUBEPCAJIBHOTO MHOMKATOPA.
Binstaue pasinuHbix HakTOPOB HA CKOPOCTb XMMUYECKOM peaKIvu.

KonrponbHas pa6ora N°1. CTpoeHue BeliecTBa 1 XMMUYECKIE PeaKIIn.

PactBopsi (10 u).

IucrnepcHbie cuctembl. PactBopbl. I'pybomucrnepcHbie cUCTEMBbI (CYCIIEH3UMM M SMYJIbCUMN).

Konnounnsie pactBopbl (30/). Asposom. Criocobbl BbIpakeHMsT KOHIIEHTpAIMM PacTBOPOB.

MonsipHast KOHILIEHTpanysi (MOJIIPHOCTb). OJIEKTPOJUTBI. DJIEKTPOJIUTUYECKAST TMUCCOLMAIINS.

Crenenp puccomyanuu. KoHcranTa puccomuanyy. BomopomHbelili mnokasarenb. Peaxkuym

MOHHOTO oOMeHa. ['maponm3 opraumyeckux BemecTs. ['Maposmns conein.

JlabopaTopHbIe OMBITHI.

JIO 1: 3HakOMCTBO ¢ oOpasiamMy KOCMETUUECKUX, OMOJOTUYECKUX U MEIULIIMHCKUX 30JIeM U

reJjei.

JIO 2. TIpoBeneHne peakuyii MFOHHOTO OOMeHa JIJIs XapaKTePUCTUKM CBOMCTB 3JIEKTPOJIATOB.

JIO 3: ompeneneHue cpenbl pacTBOpA.

ITpakTnueckast pabora N°1. ITpurorosiieHe pacTBOpa C 3aJaHHOM MOJIIPHOM KOHIIEHTpalllel.
PacuetHbie 3agaun. Berumciennss maccol (KOamMyecTBa BelecTBa, 0ObeMa) MPOAYKTa

peakImu, ecay M3BeCTHAa Macca MCXOOHOIO BEIEeCTBa, COMEpsKalllero OIpeae/IeHHYIO [TOJIIO

npuMecen. BorumciieHne Macchl (KOJiM4ecTBa BelecTa, o6bema) MpoAyKTa peakiym, ecyiu JIJis

€ro ToJIy4YeHMs TaH pacTBOP C OIpee/IeHHOM MacCOBOM J0JIel MCXOIHOTO BellleCTBa.

dnekTpoxummyeckue peakuym (5).

lanbBaHnuecknit snemeHT. dnektponbl. AHon. Karon. Akkymyssitop. TOIIMBHBINA 3JIEMEHT.
OJiekTpoxmMMs. Psin  cTaHmapTHBIX 3JEKTPOOHBIX MOTeHUManoB. CTaHmapTHble YCIOBUSL.
CraHgapTHBIN BOJIOPOIHBIN 3JIEKTPO/I. Kopposus MeTaJIJIOB. XuMuyeckast u
3JIEKTPOXMMMYECKASI KOPPO3UI. IJIEKTPOJM3. IDJEKTPOJIN3 BOIHBIX PACTBOPOB. DJIEKTPOJIU3
pacIIaBOB.

Heopranmueckass Xummusi

Merannsi (10 4).

CniocoObl ToTyueHns: MeTaJlJIoB. JIErKme u TsKEble MeTasutbl. JIerkoIiaBKie U TYroIjlaBKue
Metauibl. Metasummueckue snemeHTbl A- u B-rpynn. Megb. Luuk. Turan. Xpom. Kesneso.
Huxkenb. Ilnatuna. CrnaBbl. Jlerupyroime mo6aBku. U€pHbie MeTayibl. L[BeTHbIe MeTaslyibI.
Uyrys. Cranb. JlerupoBanubie craan. OKCUIbI ¥ TUAPOKCHUILI META/LJIOB.

Hemonctpanyn. OsHakoMieHVe ¢ oOpasiamy MeTa/UIOB UM UX COeNVHEHMI.
BsauMopencTBue LIEOUHBIX M IIIEJIOYHO3EMEJbHbIX METa/UIOB C BOAON. B3ammomeicTBue
MeIy C KMCJIOPOIOM M cepoil. dnekTpoins pactBopa xiopuaa meau(Il). OmbITel Mo Kopposun
METaJIJIOB U 3allluTe OT Hee.

JlabopaTopHbIe OMbITHI.
JIO 4: 3HaKOMCTBO ¢ 06pa3IaMy METAJUIOB U UX PyIdaM.
JIO 5: B3aumopeiicTBMe LMHKA ¥ sKejie3a C KUCIO0TaMy U IeJI0YaMu.



BsaumopeiicTBue 1iMHKa 1 jKeje3a ¢ paCTBOpaMy KUCJIOT U 11iesiouell. 3HaKOMCTBO ¢ oOpa3uamu
MeTaJIJIOB ¥ uX pygamu (paboTa ¢ KOJUIEKIVSIMM).

PacueTHbie 3amaun. PacueTsl Mo XxMMmuueckMM ypaBHEHMSIM, CBSI3aHHbIE C MaCCOBOM J0JIei
BBIXO/Ia TTPOJYKTA PEaKLMM OT TEOPETUYECKM BO3MOSKHOTO.

Hemetannsbi (164).
IIpocteie BellectBa — HemeTasuibl. Yrjepon. Kpemumitz. Asor. @ochop. Kucinopoa. Cepa.
®drop. Xmop. Kucnorubie oxcumpl. Kucnopopcopepskamime xuciaorel. CepHast Kucjora.
AsorHasg kuciota. BopmopomHble  coenuHeHMSI  HEMeTa/UIOB. ['eHeTuyeckasi  CBSI3b
HEeOpraHMYeCKUX ¥ OpraHMUeCKUX BEIeCTB.

HemoHctpauyu. O6pasiibl HemeTa/ioB. OOpasibl OKCUIOB HEMETAJIOB U
KUCJIOPOAcoaepsKallmx KucoT. I'openne cepsl, hocdopa, kejiesa, Maraus B KUCJIOPOIE.

JIaboparopubie onbIThl. JIO 6: 3HAKOMCTBO C HEMETA/UIAMU U UX COEAVHEHUSIMUA.

JIO 7a: pacriosHaBaHMe XJIOPUIOB.
JIO 76: pacro3HaBaHue CyJibGhaToB.
[TpakTnueckast paboraN®2. [TomyueHune, cobupaHme 1 paciio3HaBaHMe Ta30B.
[TpakTuyeckass pabora N°3. PelleHne 3KCIepMMeHTaJbHBIX 3amad IO Teme: MeTayibl U
HEeMeTaJlTbl.
[TpakTuueckast pabora N°4. igpentudukaiys BeliecTs.
KontponbHuag pabota N22. MeTasibl M HeMeTaJlIbl.

Xumusi ¥ KU3Hb (44)

XyuMu4Jeckasi IIPOMBIIIJIEHHOCTb. XMMMWUYECKass TEXHOJOTUSl. XUMMKO-TEXHOJIOTUYECKYE
MPUHIIAIILI  TTPOMBIIIJIEHHOTO TIOJTydYeHUs MeTa/uioB. YépHas mertatyprus. I[IponsBoncTBO
yyryHa. JlomeHHast meub. Arjomepauus. [IpousBomcTBo craysm. KucjiopomHslii KOHBEpTep.
BesorxomHoe mpousBoacTBO. Xumus B ObITy. IlpomykThl mmraHus. bbeiTOBast Xumus.
Ornenoudble MaTepuaibl. JleKapCTBeHHbIe IIpemapaTbl. OKOJOTMYECKMII MOHMUTOPUHT.
IIpenenbHO OOMYCTUMbIE KOHIIEHTPAIIUA.

JIP 8: 3HakOMCTBO C oOOpasiaMy JIeKapCTBEHHBIX ITperaparoB AOMaIlHel MeIUIVHCKOM
anTeyKu.

JIP 9: 3HaKOMCTBO C 06pasiaMy MOIOIIUX M YUCTSIIUX CPenCcTB. M3yueHne MHCTPYKIMIA IO UX
MIPUMEHEHUIO.

TemaTuueckoe rIaHMpoBaHMe

N? | Tema Yacos B
paboueit
IporpaMme

Pasgen 1. TeopeTnueckue 0CHOBBI XMMUH.

36
1 | BaxHeniume XuMuuecKye IIOHSITUSA U 3aKOHBI 3
2 | CTpoenue BeliecTBa 6
3 | XuMuuyeckue peakuumn

7
4 | PacTBopsbI

10

5 | D/IeKTpoXuMUYeCKue peakuumn




| 5
Paspen 2. Heoprannueckast XumMms %
6 | MeTannbl 10
7 | HemeTasibl 16
Paspen 3. Xumus u Xu3Hb 4
8 | Xumuda u ;Kku3Hb 4

UTOTO 66

B ciyuae ycraHOBieHMS AMCTaHIMOHHOrO (popmara oOyvYeHMs] YPOKM TPOBOASTCS B OHJIAMH
pexkxumMe, B oduialiH peskuMe, MPOBOAUTCS OHJIAMH KOHCYJIbTMpOBaHMe. B pamMkax OHJaMH
3aHSITUI UCIIOJIb3yeTcs tiaTdopma Zoom, POIII, SIknacc, Bumeoypoku. net, pabora c caitamu
Xumyssi.com, 371eKTpoHHas nouTa. OHJIaiH 3aHSITUS TPOBOJSATCS JIUTENIbHOCTbIO 30 MUHYT.
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