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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM TPOT'PAMMBI
OBIIEOBPA30OBATEJBbHON JUCHUIIJIMHBI «XUMUS»

1.1. MecTo nucUMILUIMHBI B CTPYKTYpPe OCHOBHOH npodeccHoHANbHON 00pa3oBaTebHON
NPOrpaMMblI

OOmeobpa3zoBarenbHas JAUCHUINIMHA «XUMHs» H3ydaeTcss Ha 0a30BOM ypOBHE B
00111e00pa30BaTEIbHOM IHKJIE y4e€OHOTO IUTaHa OCHOBHOW MPO(eCCHOHAIBHOW 00pa3oBaTEIbHOU
IporpaMMbl  yKpynHeHHbIX TIpynn B coorBerctBun ¢ ®PI'OC CIIO 43.02.16 «Typusm n
rocTenpuuMCTBO»

Tpyn10eMKOCTh TUCHMIUIMHBI «XUMUs» HAa 0a30BOM YpOBHE COCTaBIIsAeT 72 yaca.

1.2. Heau 1 miiaHupyemMbie pe3yabTAThl 0CBOCHUS TUCIHUILIHHBI

1.2.1. leau u 3aga4u AMCHUIJIMHBI

@opMUPOBAHHE y CTYIECHTOB MPEICTABICHUS O XMMHYECKOW COCTABJISIONICH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpPA KaK OCHOBBI NPHUHATHS PELICHUM B XU3HEHHBIX W IPOU3BOICTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO [TOBEICHUS B IPUPOAHOM Cpee.

3apaum IUCHUNIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKaHHUS XUMHYECKHX IPOILECCOB U
SBJICHUM B OKpPYXKAIOLIEH Cpene, LEeJIOCTHOM HaydyHOM KAapTUHBI MHUpa, B3aUMOCBS3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHsS COCTaBIATH (OPMYJbI HEOPraHMYECKMX W OPraHUYEeCKHX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKIIN, OOBSICHATH UX CMBICI, HHTEPIPETUPOBAThH PE3YIbTATHl XUMUYECKIX
3KCHEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHHUS MPOCTEHIIMX XUMHUYECKUX OJKCHEPUMEHTATbHBIX
UCCIIEIOBaHUN C COOJIOACHNEM MpaBUil 0€30MacHOTO OOpalIeHUs C BEUIECTBAaMHU U Ja0OpaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS HCIOJIH30BaTh HH(DOPMAIMIO XUMHYECKOTO XapaKTepa U3 Pa3IMYHBIX
HMCTOYHHUKOB;

5) copmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH ACSITENbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMHUpPOBaTh MOHUMAHHUE 3HAYMMOCTH JTIOCTHIKCHUN XUMUYECKOW HAYKW U TEXHOJIOTUHN IS
Pa3BUTHSA COIMATBLHOM M MMPOU3BOJICTBEHHOMU cep.



1.2.2. Ilnanupyempble pe3yjabTAaThl 0CBOeHNs 0011e00pa3oBaTeJbHOM JUCHUILIHHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

Kon u [InanupyemMble pe3yJbTaThl 0CBOEHHS THCIUMNIHHBI
HAUMEHOBaHU
e

dopMupyeMbIX O01mue JAucnunimHapHbie

KOMIIEeTeHIH I

OK 01. B yacTn Tpy10BOro BocnuTaAHHUSA: - BJIAJETh CUCTEMOM XMMHUYECKMX 3HAaHUH, KOTOpas  BKJIIOYAET:

Bribupath - TOTOBHOCTh K TpYydy, OCO3HAHHE IIEHHOCTH | OCHOBOIIOJAraloUIie MOHITHUS (XUMHUYECKHI 3JIEMEHT, aToM, JJIEKTpOHHAas

CIIOCOOBI MacTepCTBa, TPYIOII00ue; oboouka atoma, s-, p-, d-3MeKTPOHHBIC OpOUTAIM aTOMOB, HOH, MOJIEKYIIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  J€STENbHOCTU | BAJIGHTHOCTD, AJIEKTPOOTPHULIATEILHOCTh, CTEMEHb OKUCICHMS, XUMHYECKas

npodeccuoHan | TEeXHOJOTHYECKON U COLMATbHON HAIPABIEHHOCTH, | CBS3b, MOJb, MOJSpPHAas Macca, MOJSPHBIA 00BEM, YIJIEPOIHBIN CKENeT,

BHOM CHOCOOHOCTh ~MHHUIIMHUPOBATh, IUIAHUPOBATh U | GYHKIIMOHAJIbHAS TPYIIA, pauKai, W30MEpHs, U30Mepbl, TOMOJOTUYECKUIT

NESTENILHOCTH | CAMOCTOSITEIHHO BBITIOTHATE TAKYIO IEATEIBHOCTD; | PS, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOI- U a30TCOACPKAIINE COSTUHCHHS,

MPUMEHUTEIbH | - HWHTEpeC K pa3IMIHBIM chepam | OMOTOTHYECKA aKTHUBHBIC BeliecTBa (YIJICBOMBI, JKHPBI, OCIKH), MOHOMEp,

0 K pa3NU4HBIM | TPo(ecCHOHANIBHOMN eSTeNbHOCTH, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajgeHne  yYHUBEPCAJIbHBIMM  YYeOHBIMH | KPUCTAJUIMUECKAs pEIIeTKa, THUIbI XUMHUYECKUX pPEaKIuil (OKUCIUTEIbHO-
NMO3HABATEJILHBIMHU AeHCTBUIMM: BOCCTAaHOBUTENIbHBIC, 9K30-U SHIOTEPMHUUECKHE, PEAKIINH HOHHOTO OOMEHa),
a) 0a30Bble JIOTHYECKHUeE AeliCTBUS: PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOIUTHYECKAsT AUCCOIHAIIHS,
- CaMOCTOSITEITLHO dbopMynupoBaTh U | OKHUCJIHUTENh, BOCCTAHOBHUTEh, CKOPOCTh XUMHUYECKON pEaKIiu, XUMUIECKOE
aKTyalu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€ | paBHOBECHE), TEOPUUM U 3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHUS
BCECTOPOHHE; opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3IIEKTPOIUTHYECKON

- yCTaHaBJIMBATh CYIICCTBEHHBIH TPU3HAK WM
OCHOBaHUsA IJIdA CpaBHeHI/I}I, KHaCCI/Iq)I/IKaI_II/II/I nu
0000IIICHHUS;

- OHpeI[eJ'DITI: neian ACeATCIbHOCTH,
MapaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,
- BBISABJIATH BaKOHOMepHOCTI/I 148 HpOTHBOpe‘II/IH B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTDh, OICHUBATh
COOTBETCTBHE PE3YJbTATOB IEIsAM, OIICHHBATH
pI/ICKI/I HOCJIG,Z[CTBI/Iﬁ ACATCIBHOCTH,

3a/1aBaTh

ayccounanuu, nepuoauyeckuit 3akon .M. MenpaeneeBa, 3aK0OH COXpaHEHUS
MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUH, (HAaKTOIOTHUECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUH U O€30M1aCHOM HCIIOIh30BaHUU
BOXHEUIIMX HEOPraHMYECKUX M OpraHMYecKHuX BeUIeCTB B OBITY U
MPAKTHYECKOM JIEATETLHOCTH YeTIOBEKa,

- yMeTB BBISABJIATH xapaKTeprle HpI/IBHaKI/I U B3aHUMOCBIA3b I/I3Y‘-IGHHI>IX
MOHSATUHN, TPUMEHSATH COOTBETCTBYIOITUE TTOHATHUS MTPU OMTMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB U UX IIPEBPALLCHUN;

BBIABJIAATH B3aMMOCB3b XUMHYCCKHUX 3HAHWI C IIOHATHUAMU n
NpeACTAaBJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX TPCAMCTOB,
- YMETb HCIIOJIB30BaTh HaMMCHOBaHU XHUMHUYCCKHUX CoeI[I/IHeHI/Iﬁ




- pa3BHBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUN
KU3HEHHBIX Mpo0IeM

0) 0a30oBbIe HCCIeA0BATEIbCKHE TeHCTBHSI:

- BIIQ/IETh HABBIKAMH YU4€OHO-HCCIIeIOBATEILCKON 1
MIPOCKTHOM NESATEIbHOCTH, HaBBIKAMH pa3perieHus
npobiem;

- BBIIBJISATH TPUYMHHO-CIEACTBEHHBIE CBS3H U
aKTyallu3UpOBaTh 3aj]ady, BBIIBUTATh TUIIOTE3Y €€
perieHwus, HaXOJIUTh apTyMEHTHI TUIS
JIOKa3aTeNbCTBA CBOMX YTBEPXKACHUI, 3a7aBaTh
rapamMeTphl U KpUTEPUHU PEIICHHUS;

- aHAIM3HWPOBATH MOJIYYCHHBIE B XOJI€ PEIICHHUS
3a/1auyd  pe3ynbTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3HPOBAThH HW3MECHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MIEPEHOCUTHh 3HAHUS B MMO3HABATEIHHYIO U
MPAKTHYECKYI0 00JIaCTH KU3HEAEATSIbHOCTH;

- yMeTh HWHTErPUPOBATH 3HAHUSA U3 PA3HBIX
MPEAMETHBIX 00J1acTeH;

- BBIOBMIaTh  HOBBEIE  HIEH,
OpUTHHAJILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTE MX MCIIOJIL30BAHUS B
MO3HABATEJILHON M COIMATILHON MPAKTUKE

npeajaraTtb

MEXKIYHAPOJHOTO COKO3a TEOPETUYECKOM W NPUKIAJIHOW XHUMUU H
TPUBUAIBHBIC HA3BAHUS BaXKHEHIIINX BEIIECTB (ITUJICH, allETUJICH, TIIHIICPHUH,
denon, Qopmanpaerus, YyKCycHas KHCIOTa, TJMIMH, YrapHbli ras,
YIJIEKUCIIBIN Ta3, aMMUaK, TallleHas U3BECTh, HEralleHasl U3BECTh, MUThEBast
colla U APYTUX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX M OPraHUYECKHUX
BEIIECTB, YPABHCHHSI XHUMUYECKUX pEaKUUd, OOBICHATH HX CMBICT;
MTOATBEPKIATh XapaKkTepHbIe XUMUYECKHE CBOMICTBA BEILIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U 3aMUCAMH YPAaBHEHUM XUMHUYECKUX
peaKIunii;

- YMETh YCTAHABJIMBATh IMPUHAJICKHOCTh H3YUYEHHBIX HEOPTraHWYECKUX WU
OpPraHWYECKUX BELIECTB K ONPEJECICHHBIM KJIaCCaM M TpyIIaM COEIUHEHHI,
XapaKkTEepU30BaTh UX COCTaB M Ba)KHEWIIME CBOMCTBA; OMPENESATH BUIBI
XUMHUYECKHUX CBs3ei (KOBaJeHTHas, NOHHAs, METaJUINYecKasi, BOJOPOIHAs),
THUIIBI KPUCTAJUTHUECKUX PEIIECTOK BEIIECTB; KIACCH(PUIIMPOBATH XUMHUECKHE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHMHUYECKOM  COCTaBISIOMIEH
€CTECTBEHHOHAy4YHON KapTHUHBI MHpA, POJIM XMMHHM B IO3HAHUM SIBJICHUU
OpUPOAbl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€
(GYHKIIMOHATIFHOW TPaMOTHOCTH, HEOOXOIUMOM ISl pellieHus] TPAKTHUECKUX
3a/la4 U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM Cpee;

- YMETh TPOBOAMTH PAcCUeThl MO XUMHYECKHM (QopMylIaM U ypaBHEHUSIM
XUMHUYECKUX  peakuuid ¢  HCNONb30BaHUEM  (U3UYECKUX  BEIUYMH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHUE 3HAHUS JIsI NPUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

OK 02.
Hcmons30BaTh
COBPEMEHHBIE
cpencTBa
ITOMCKa,
aHanu3a u

B 00/1acTH HEHHOCTH HAYYHOTO MO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKH M OOILECTBEHHOM MPaKTUKH,
OCHOBAHHOTO Ha Jasnore KYJIBTYP,

- YMETb IJIAHUPOBATh U BBIMOJIHATh XUMHUUECKUH SKCIIEPUMEHT (TIPEBPALLICHUS
OpPraHWYECKHX BEIIECTB IIPU HArPEBAHUU, ITOJYyYEHNE 3TUIICHA U U3YUEHHUE €r0
CBOMCTB, KAaueCTBEHHbIC pEAKIMU Ha aJlbJETUIbl, KpaxMmaj, YKCYCHYIO
KHCIIOTY; JIeHaTypalnus OeKOB MPH HArpeBaHHUHM, [[BETHBIE PEaKIUU OEJIKOB;
MPOBOJIUTH PEAKIIMA MOHHOTO 0OMEHA, OTIPEeNIeNIATh CPELY BOJAHBIX paCTBOPOB,
KauecTBEHHbIE peaKkIUu Ha cynbdar-, KapOOHAT- U XJIOPHUI-aHHOHBI, Ha




UHTEPIpETAINN
UHpOpPMALIUHU U
nH(pOpMaIMOHH
BIC TEXHOJIOTHU
TUIst
BBITTOJTHCHHSI
3ama4
npodeccruoHan
BHOU
JeATEIIbHOCTH

CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MecTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE S3BIKOBOW M YHMTATEIHCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJACUCTBUS MEXIY
JIIOJIBMH U TIO3HAHUS MUDA,

- OCO3HAaHHUEC NLIEHHOCTH HaquOﬁ ACATCIIbHOCTH,

TOTOBHOCTh ~ OCYILECTBJIATh ~ IPOEKTHYIO U
HCCIIEI0BATEIBCKYIO JEeSITENIHOCTD
WHAMBUYAJIbHO U B TPYIIIIE;

OBnajgeHne  yHHUBEpPCAJIbHBIMH  Y4eOHBIMH

MO3HABATEJILHBIMH J1efiCTBUSIMU:

B) padorta ¢ nHpopManmeii:

- BJIAJICTh HABBIKAMH TMOJyYSHHS] MHPOPMALUU U3
UCTOYHHUKOB PAa3HbIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISITh TMIOUCK, aHAIN3, CUCTEMATH3AIHIO U
MHTEPIpPETAINIO HH(OPMAIIMU PA3INYHBIX BUIAOB U
dhopm mpecTaBIeHNUs,

- CO3/1aBaTh TEKCThl B pPAa3JIMYHBIX (opmarax c
YU4ETOM Ha3HAYeHHs HWHPOPMAIMU W IEJICBON
ayAMTOpUHU, BbIOMpas ONTUMAIbHYIO  (opMy
MIPEJCTAaBIICHHUS U BU3yaTH3allHH;

- OLEHUBAThb JOCTOBEPHOCTb, JICTUTHMHOCTb
uHpOpMAIMK, €€ COOTBETCTBUE IMPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- HWCIOJB30BaTh CpEACTBa MH(POPMAIMOHHBIX H
KOMMYHHUKAIIHOHHBIX ~TEXHOJIOTUH B peEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHU3allMOHHBIX  33a7ad ¢  COOJIIOJCHHEM
TpeOOBaHUHN IPrOHOMHKH, TEXHUKH OE30TIaCHOCTH,
TMTHEHBI, pPeCcypcocOepekeHMsl, TPABOBBIX H
THYECKUX  HOPM, HOPM  HWH(POPMAIMOHHOM
0e30I1acHOCTH;

KaTHOH aMMOHHS; PeIIaTh SKCIIEPUMEHTAJIbHbBIE 3a/1a4H 110 TeMaM ""MeTasibr"
u "Hemertamnsl'") B COOTBETCTBUHU C NMpaBWIIAMU TEXHUKH O€30MaCHOCTH MPH
oOpaIieHuu ¢ BEIIeCTBaMHU | JIA0OPATOPHBIM 000pYI0BaHUEM; TIPEICTABIIATh
pe3yabTaThl XWMHYECKOTO SKCIepHUMEHTa B (opMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX peakuil U (HOpMyIHpOBAaTh BBIBOABI Ha OCHOBE 3THUX
pe3yIbTaToB;

- YMETh aHATU3UPOBATh XUMUUECKYIO HH()OPMALINIO, TOJIy4aeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpeICTB MaccoBOM MH(OpMaLuu, ceTb HTEpHET U Apyrue);

- BJ1aJIeTh OCHOBHBIMU METOJaMU HAYYHOT'O MTO3HAHUSI BEIIECTB M XUMHUECKHUX
ABNICHU (HaOM01eHe, U3MEpEeHHe, IKCIIEPUMEHT, MOJICTIMPOBAHNUE);

- YMEThb NpPOBOAMTH pacyeThl MO XUMHYECKUM (QopMyjaM U ypaBHEHUSIM
XUMAYECKHX  PEAaKUUH C  HUCIOJNb30BaHUEM  (U3UUYECKUX  BEIIMYMH,
XapaKTepU3YIOIINX BEIIECTBAa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HOpManbHbIE YCJIOBUS) Ta30B, KOJUYECTBA BEIIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XMMHMUYECKHUE 3HAHHS AJIs NPUHATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM




- BJIaJICTh HABBIKAMH PACTIO3HABAHUS U 3AIUTHI
uHpopmanuu, HHGOPMaAIIMOHHON 6e30acHOCTH
JUYHOCTH;

OK 04.

D¢ dexkTuBHO
B3aMMO/JICHCTBO
BaTh U
paboraTh B
KOJUJIEKTHUBE U
KOMaH/1e

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOATEJIbHOCTH U CAMOOIPEEICHUIO;
-OBJIAJICHUC HaBBEIKAMH yaeOHo-
HCCIIEIOBATENILCKOW, TMPOEKTHOM W COLUUAIBHOMN
JIeITEIILHOCTH;

OBaagenue YHUBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU /1eHiCTBUAMM:

0) coBMecTHasl AeATEeJbHOCTD:

- TOHMMaTh U UCIOJb30BaTh MPEUMYIIECTBA
KOMAaH/IHOW ¥ WHIUBUyaJIbHOU PaOOTHI;

- NpPUHUMATh UEIH COBMECTHOW JE€ATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJAWHHUPOBAThH JCHUCTBHS IO
€€ JOCTHKCHHIO: COCTaBIIATh ILIaH JIEHCTBHIA,
pacnpenensarTb pojii ¢ Y4eTOM MHEHUM yYaCTHUKOB
00CYXKIaTh pe3ybTaThl COBMECTHOM PaboThI;

-  KOOPJIMHHUPOBAaTH M BBINOJHATH paboOTy B

YCIIOBUSIX peangbHOrO, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYILECTBIIATH TO3UTHUBHOE CTPATETHYECKOE

MOBEJICHNE B PA3JIMYHBIX CHUTYaIUAX, MPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM
OBJjajieHHe YHHBEPCAJbHBIMH PeryJasTHBHbIMH
JeHCTBUSIMM:

I') NPUHATHE ce0sl U IPYTUX JIIOJeil:

- IPUHUMATh MOTHBBI U aPTYMEHTBI JPYTHUX JIOJCH
MIPU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYTUX JTIOACH HA
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MU C
TTO3HIINH IPYTOTO YEJIOBEKa,;

- YMETb IIAHUPOBATD U BHITIOJIHATh XUMHUUECKUH SKCIIEPUMEHT (IIPEBPAILICHHS
OpPraHUYECKUX BEILECTB IPU HarpeBaHUM, I10JIy4YEHHE 3TUIICHA U U3YYEHHE €To
CBOMCTB, KAaueCTBEHHBIC PEAKIUM HA albJAETHIAbI, KpaxMall, YKCYCHYIO
KHCJIOTY; A€HaTypauus OeIKOB IPH HarpeBaHHUM, LIBETHBIE PEAKIIMU OEIKOB;
MPOBOJIUTH PEAKIIMA MOHHOTO 0OMEHA, OTIPEeNIeNATh CPELy BOJAHBIX PAaCTBOPOB,
KayeCTBEHHbIE pPEaKUUu Ha Cyib(ar-, KapOOHAT- M XJIOPHUI-AaHUOHBI, Ha
KAaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTAIbHBIE 331a4y 110 TeMaM "MeTasl"
u "Hemeramibl") B COOTBETCTBUH C TIPaBUJIAMH TEXHHKH O€30MaCHOCTH TIPHU
o0pallleHHu! ¢ BEIIeCTBAMH U JIAOOPATOPHBIM 000PYIOBAaHUEM; MTPEICTABIATD
pe3yabTaThl XMMHUYECKOTO 3KCIEpUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIMX peaKIHid U (POpMyTUpOBaTh BBHIBOJBI Ha OCHOBE 3THUX
pe3yIbTaToB




OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpY’Karollen
Cpelbl,
pecypcocOepex
€HHUIO,
MPUMCHSITh
3HaHUA 00
W3MEHECHUU
KJIUMaTa,
MIPUHIIAITBI
OEpEIKITUBOTO
MIPOU3BO/JICTBA,
3 pexTruBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

B 006s1acTH 3K010IrH4Y€CKOr0 BOCIIMTAHUSA:

- c(hopMHPOBAHHOCTh HKOJOTHYECKON KYJIBTYPHI,
IIOHMMAaHHUE BIMSIHHS COLMAIIBHO-DKOHOMHYECKHUX
IIPOLIECCOB  HAa  COCTOSIHME  IPUPOJHOM U
COLMAILHOW  Cpelbl, OCO3HAHHUE TIJI00aIBLHOTO
XapakTepa 3KOJOrMYECKUX MpolieM;

- IUIAHUPOBAHME M OCYLIECTBICHUE ACHCTBUU B
OKpY>Kalollle Cpele Ha OCHOBE 3HAHUS LEJeH
YCTOMYHMBOTO Pa3BUTHs YEIIOBEUECTBA;

AKTUBHOE HENIPUATHE JEHCTBUM, IPUHOCIIUX BPEL
OKpY>Kalolleu cpere;

- YMEHHE TMPOTHO3MPOBaTh HEOIAronpHsTHBIC
JKOJIOTMYECKHAE MOCIEACTBUS INPEANPUHUMAEMBIX
JNEHUCTBUMN, TPEAOTBPALIATh UX;

- pacimmpeHue OIbITa
9KOJIOTMUYECKOI HalpaBIEHHOCTH;
- OBJIaZICHUE HaBbIKaMU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHON U COLIMAJIBHOU
NESTEIIBHOCTH;

JACATCIIBHOCTH

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAy4YHOU KapTUHBI MHUpA, POJIM XMMHM B II03HAHUM SIBJICHUU
OpUPOAbl, B (QOPMUPOBAHUU MBIIUIEHUS U KYJIbTYpbl JUYHOCTH, €€
(GyHKIMOHATBHON TPAMOTHOCTH, HEOOXOJUMOM JUIS PEUICHUs MPAKTUYECKUX
3a/la4 U HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJE;

- yMeTh cOOI0aTh MpaBHJia SKOJIOTHYECKH 1IeIeCO00pa3HOro MOBEACHUS B
GBITy n TPYI[OBOﬁ ACATCIIBHOCTH B LECJIAX COXPAaHCHHA CBOCTO 30POBLA U
OKpY>Kalolllel MPUPOJHOM Cpelbl; YYUTHIBATh OMACHOCTH BO3JACHCTBHUS Ha
JKUBBIC OpPraHU3Mbl ONPCICIICHHBIX BCHICCTB, MOHUMAA CMBICI IMOKA3aTCIIA
MpeIeIbHON TONYCTUMOM KOHIIEHTPALUKU




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JJUCIIUILIAHBI

«XHUMUS»

2.1. O0beM TUCHUIINHBI U BBl y4eOHOH padoThI

Bun yueOHo# padoThbI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHHUILINHBI 72
B T.4

OcHoBHOE coep:kaHue 72
B T. Y. BO B3aUMO/JICHCTBUH C MpernojaBaTesieM:

TEOpPETHYECKOE 00yUeHre 4
1ab0paToOpHbIE U MPAKTUUECKHUE 3aHITH 4
CamocrosiTenpHas padbora 64

IIpomexyTounasi arrecranus (qudepeHIMpoBaHHbIN 3a4eT)




2.2. TeMaTH4eCcKHH IJIAH U COJEPKAHNE TUCUUIIMHBI

HaumeHoBaHue Conep:kanue yuyeOHOro marepuaja (0CHOBHOe ¥ MPodecCHOHAIbHO-OPHUEHTHPOBAHHOE), O6LeM 1aco dopmMupyemblie
. beM 4acoB
pa3aesioB U TeM JlabopaTopHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIATHONH MOAYJIb KOMIIeTEeHI[UH
1 2 3 4
OcHOBHOe coep:kaHue 72
Pa3nes 1. OcHOBBI CTPOCHHUS BelleCTBa 6
Tema 1.1. OcHoBHoOeE coepxxaHue 4 OK 01
CrtpoeHue aToMOB
XUMHIYECKHIX Teopernuyeckoe o0yyenue 2
3JIEMEHTOB U y .
npupona CoBpeMeHHast Mojenb CTpoeHuss atoma. CHMBOJIMYECKHH S3BIK XUMHUHU. XUMHUYECKUU HIIEMEHT.
XUMITIECKOi OnekTpoHHas KoHurypamus aroma. Kiaccuukamuss XMMUYECKUX DJIEMEHTOB (S-, p-, d-?J'IeMeHTBI).
CBSI3H Banentnole  snexkTpoHbl.  BaneHTHOCTb.  DJEKTpOHHass  MpPUpOJAa  XMMHUYECKOW  CBS3M. 2
DNeKTPOOTPUIATEIbHOCTh. BuIbl XMMHYECKOM CBA3M (KOBaJeHTHas, WOHHAs, MeTajlInyeckKas,
BOJIOPOJIHAS) U CIIOCOOBI ee 00pa3oBaHus
IpakTnyeckue 3aHATHS 2
Pemrenne 3aganmifi Ha HCIOJB30BAaHUE XHUMHYECKOW CHMBOJIMKUA UM HAa3BaHUU COEIMHCHUH II0
HOMEHKJIAType MEKAYHAPOHOTO COI03a TEOPETUUECKOM U MPHUKIIATHON XUMUU U TPUBUAIBHBIX Ha3BaHUI
JUTSL COCTABIICHUSI XUMUYECKUX (OPMYJT IBYXaTOMHBIX COSIUHEHH (OKCHIIOB, CYIb()UIOB, THAPUIOB U
T.I1.) U APYTUX HEOPraHUYECKUX COCTUHEHUI OTAETbHBIX KJIacCOB. 2
[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKHUX AJIEMEHTOB U
MEePUOJNYECKUM HU3MEHEHHEM CBOICTB XMMHYECKUX JJIEMEHTOB M MX COCIUMHEHHH B COOTBETCTBUU C
nojoxxenueM llepruonnueckon CuCTEMBI.
Tema 1.2. OcHoBHoOeE conepxaHue 2 OK 01
Ilepnonnueckuit OK 02
3aKOH U Tabmuia | IIPAKTHYECKHe 3aHSTHS 2
.. MenneneeBa y
[Tepuonuueckas cucrema xumuieckux 3aeMeHToB .M. Menneneea. uznueckuii CMbICI )

Ilepuoanueckoro 3akoHa J[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX
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3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOro 3emeHTa B [lepunonnueckoii cucreMe. MUpoBO33peHUYECKOE U HAyUYHOE 3HAYEHUE
[Tepuonuueckoro 3akona JI.1. Mengeneesa. [Ipornossl [{.11. MenneneeBa. OTKpbITHE HOBBIX
XHUMHYECKHUX 3JIEMEHTOB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3aALUI0 XUMAYECKUX
3eMeHTOB «MeTalmn4ecke / HeMETALNTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHUEM M MOJIOKEHUEM B MEPUOJIUUECKON CUCTEME
XuMHu4eckux 3neMeHToB .M. MenaeneeBay

Pa3znen 2. Xumuyeckue peakunu 10
Tema 2.1. Tunier | OcHOBHOe coep:kaHue 4 OK 01
XUMHYECKHX
peakumit TeopeTuyeckoe o0yueHue 2

Krnaccudukanus v THIBI XUMHUYECKUX PEAKIUN C y9acTHeM HeOpraHnuecKux BemiecTB. CocTaBieHue

YpaBHEHUN PEaKIMi COSTMHEHUS, Pa3I0KECHHsI, 3aMEIICHHS, 0OMEHa, B T.4. PEaKINil TOPCHHUS,

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHEHHUsI OKUCIICHUI-BOCCTAHOBIIEHUs. CTeneHb oOKucaeHuss. OKUCINTENb U BOCCTAHOBUTEb. 2

CocrapneHue U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOIOM AJIEKTPOHHOIO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEaKUU B IPUPO/IE, MPOU3BOICTBEHHBIX MIpolleccax u

KU3ZHEESITeIIbHOCTH OPTraHU3MOB

IIpakTH4eckne 3aHATHA 2

KonunuectBenHsle oTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHU M PacUeThl IO

YPAaBHEHUAM XMMHUYECKUX peakuui. Moip Kak eQuHUIa KOJIMYecTBa BemiecTBa. MousipHas macca.

3aKOHBI COXPAHEHHUS MAcChl MU SHEPrHH. 3aKOH ABoraapo. MoJspHbIi 00beM Ta30B. OTHOCHTEIbHAS 2

IUIOTHOCTH Ta3oB. PacdeTsl Mo ypaBHEHHUSM XMMHUYECKUX PEAKIMI C MCIOIh30BAHUEM Macchl, o0bemMa

(HOpMasbHBIE YCIIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHoOBHOE co/iep:KaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
g mucconmamms u | 1 €opeTHdecKkoe odydenune 2
WOHHBIN 0OMEH P
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Teopust 2IEKTPOIUTHYECKONU AUCCOMAU. OHBI. DNEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiinm MOHHOTO
obmena. CocTaBlieHHE peakiuii MOHHOTO OOMEHA ITyTeM COCTABJICHUS MX MOJHBIX M COKPAIEHHBIX
HWOHHBIX ypaBHEHUU. KHCIIOTHO-OCHOBHBIE peaKIuu. 3aaHus Ha COCTaBJIECHUE HOHHBIX PEaKIUuii

JlabopaTopHble 3aHATHS 2
JlaGopatopnas pabora “Tunbel XUMUYECKUX peaKIuii’.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIIMXCs BEIIECTB) U MPU3HAKOB )
XUMHYECKHX peaknwii. [I[poBeneHne peakiuii HOHHOTO 0OMEHa, ONPEICIICHHE CPEIbI BOTHBIX
pacTBOpOB. 3aJjaHKs HA COCTABIICHUE MOHHBIX PEAKIIHIA
KonTtpoabHnasn
CtpoeHue BelecTBa 1 XUMUYECKHE PEaKIIUU 2
padora 1
Paznean 3. CTpoeHue U CBOWCTBA HEOPraHMYECKUX BeleCTB 16
Tema 3.1. OcHoBHoOeE conepxaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIaTypa i TeopeTuyeckoe o0yueHue 2
CTpOEHHE .
T —— [Ipenmet Heoprannyeckoit xumuu. Knaccudukanus Heopranmueckux Bemiects. [IpocTeie u cioxHbIe
p BenecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUJIbI, TUAPOKCUIBI, KUCIIOTHI, COJIN). B3auMocBsi3b
BELIECTB
m HEOpPraHMYECKUX BEIIeCTB. ATperatHble COCTOsHUA BenlecTBa. Kpucrannuyeckue u amopdubie
BeleCTBA. THUIIBI KPUCTATUIMYECKUX PEHIETOK (aTOMHAs, MOJIEKYJIIpHAsl, MOHHAsI, METAJUIMYECKasl). 2
3aBUCHMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMUECKON PEIIETKH. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBS3U U THIA KPUCTATMYECKON PEIIETKH.
[TpuurHBI MHOTOOOpa3us BELIECTB
IIpakTH4eckne 3aHATHA 2
Homenknatypa HeOpraHMueCKUX BEIIECTB: Ha3BaHKE BEIECTBA HCXOMS U3 UX XUMUYECKOU (PopMyITh
WJIM COCTABJIEHHE XUMHUUYECKON OPMYJIIbI HCXO/S U3 HA3BaHUS BELIECTBA 110 MEKTYHAPOIHOM
(MIOITAK) nnu TpuBHaJIbHON HOMEHKJIATYpE. 2

Pemenne mnpakThyeckux 3aaHM MO KIacCHU(pUKALMK, HOMEHKJIAType U XUMHUYECKUM (Qopmyram
HEOpPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIAccOB (yrapHblii ra3, yIJIEKUCIbIM Ta3, aMMMaK, TaleHas
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W3BECTh, HEralleHasl U3BECTh, MUTHEBAsI COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYITBI XUMHUECKIX
BEIIIECTB, ONPEACAThH IPHUHAICKHOCTD K KIIaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb IHTEpHET 1 pyrue).
[Touck nHpopManuy MO HA3BaHUSIM, UIEHTH(PUKATOPAM, CTPYKTYPHBIM (popmysiam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHNe OK 01
XAMHYECKHE OK 02
CBOICTRA Teoperunueckoe o0yueHue
HEOPraHWYECKHUX .

Meramipl. O0mue Guznyeckne U XUMHUUYECKHE CBOMCTBA MeTauioB. CrocoObl moydeHusl. 3HAUYCHUE
Betiects METaJUIOB M HEMETAJVIOB B MNPUPOAEC M >KU3HEAEATEIbHOCTH 4elioBeka U opraHu3moB. Kopposus

METAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HUH

Hemeramnel. OOmme ¢u3mdyeckne M XHWMHYECKHE CBOMCTBA HEMETA/UIOB. THWIHYHBIE CBOWCTBA

HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coelMHEeHHH HeMeTauoB. KpyroBopoTst

OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHAOB, THIPOKCHU]IOB, KUCIIOT,

coJieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU,

BBICIIMX OKCHJIOB U THAPOKCH]IOB

IIpakTH4eckne 3aHATHA

CocraBneHrne ypaBHEHHMI XUMHUYECKHMX PEAaKIUU C y4acTUEM HPOCTBIX U CIO0KHBIX HEOPTaHMYECKHUX

BEIIECTB: METAJUIOB W HEMETAIIOB, OKCHJOB METaJUIOB, HEMETAUIOB U aM(OTEPHBIX JIIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUIPOKCHUIOB; HEOPraHMUYECKUX COJIEH,

XapaKTEePU3YIOLIUX UX CBOMCTBA.

PemreHrne npakTUKO-OpUEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHMIl HAa CBOMCTBA, COCTAB, MOJYYEHUE H

0e30MmacHOe UCIOJB30BaHNE BAXKHEHIIMX HEOPraHUYECKMX BEIIECTB B OBITY W TMPAKTUYECKOM

NEeSATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoOBHOE co/iep:KaHue OK 01
Nnentndukanus OK 02
HeOpraHWHYeCKHX JlaGopaTopHble 3aHATHSA OK 04
BELIECTB

Jlaboparopnast pabora «neHTruduKaIys HeOpraHMYECKUX BEIIECTBY.
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Pemenne skcrepMMEHTAIbHBIX 3alad 0 XHMHUYECKUM CBOMCTBAM METAUIOB W HEMETAJUIOB, II0
PAaCIIO3HABAHUIO U ITOJIIYYCHUIO COEAMHEHUN METAJNIOB U HEMETAJUIOB.

WpenTudukanyss HEOPraHWYECKUX BEIIECTB C HCIOJb30BAHUEM HX (PU3UKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyinbdar-, kKapOOHAT- U XJIOPU-
AHUOHBI, Ha KATUOH aMMOHUS

KonTpoasnas
pabora 2

CBoiicTBa HEOPraHMYECKUX BEIIECTB

Pazngea 4.

CTpoeHue 1 CBOHCTBA OPraHNYeCKHX BelleCTB

25

Tema 4.1.
Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKHUX
BEILIECTB

OcHoBHOe conep:kaHue

TeopeTuveckoe o0yueHue

IlosiBiieHUE U pa3BUTHE OPTaHMYECKOM XUMUHU Kak HayKu. [Ipeamer opranndeckoit xumun. Mecro u
3Ha4YE€HHE OPTAaHMYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO HX BaJIEHTHOCTH.
OCHOBHBIE TMOJOKEHUS TEOPUU XUMHUYECKOTO CTPOEHUS opraHuyeckux coeauHenuit A.M. Bytieposa.
VYriepoaHbld CKENeT OPraHuYecKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEILIECTB OT XHMMHUUYECKOIO
CTpOEHHUs MOJeKyn. M3omMepHst 1 U30MepBl.

[Tonatue o ¢yaxknuoHaneHo rpynmne. Panukan. Ilpuniunsl kiaccudukanum —OpraHMYECKUX
coelMHEeHNI. MexXayHapoaHas HOMEHKJIaTypa U MPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCTMHEHUM.
[Tonsatue 00 a30TcoAEPIKAIMX COCTMHEHUAX, OMOJIOTMUECKH aKTUBHBIX BEIIECTBaxX (yIJIEBOJAAX, KUPAX,
OenKkax | Jip.), BRICOKOMOJICKYJISIPHBIX COSAMHEHUSIX (MOHOMED, IMTOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4eckne 3aHATHA

HOMGHKHaTypa OpPraHu4CCKUx COGI[I/IHCHI/Iﬁ OTACJIIBHBIX KJIACCOB (HaCBIH_IeHHBIe, HCHACBIIIICHHBIC U
apOMAaTHUYECKHE YTIICBOJOPOIBI, CITUPTHI, ()CHOIIBI, allbACTHIbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI U JIp.)
CocraBieHrEe TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYN OpPraHMYECKHUX BEIIECTB OTAEIbHBIX
KJIaCCOB, HCIONB3Ysl WX Ha3BaHHUS MO CHUCTEMATHYECKOW W TPUBHAIBLHOW HOMEHKJIAType (ITHIICH,
alleTWICH, TIIMLEpuH, (eHom, (opMalbIeTHa, YKCyCHas KHUCIIOTa, INIMIUH). Pacuyersl mpocreiiieit
(GbopMyIIbl OpraHuYecKOi MOJIEKYJIbI, HCXO/S U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

OcHoBHOe conep:kaHne

13
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Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COECTMHEHNN

TeopeTuveckoe o0yueHue

@U3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKHUX COCJMHEHUN OTHENbHBIX KJIacCOB (OCOOCHHOCTH
KJ1acCU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKUH paa 1 obmas popmysia; U30MEpHUs;
¢u3nyeckne CBOMCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOMYyYCHHUS):

— TpenebHbIe YITIEBOAOPObl (adKaHbl M IUKIIOadKaHbl). ['opeHne MeTaHa Kak OJWH W3 OCHOBHBIX
MCTOYHMKOB TEIUIa B IPOMBILIIIEHHOCTH U ObITy. CBOWCTBA IPUPOIAHBIX YIIEBOAOPOAOB, HAXOK/CHNUE B
MIPUPOJIE U IPUMEHEHUE ANKAHOB;

— HEIpeieIbHbIE (AJIKEHBI, AIKMHBI U aJIKaJIMEHbI) 1 apOMaTU4ECKHE YIIeBo10poabl. ['opeHue aneTuieHa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOT'O IUIAMEHM JIJIsl CBAPKH U PE3KU METAJNIOB

— KUCTIOPOACOIEPKAIINE COSTUHEHUS (CTUPTHI U (DEHOJIbI, KAPOOHOBBIEC KUCIOTHI M 3(PUPHI, AITbICTHIBI 1
KETOHBI, JKUPBI, yriaeBoasl). [IpakTudeckoe MNpUMEHEHUE OJTHICHTIUKONS, TJIUIepruHa, (eHoma.
[Ipumenenue Qopmanpaeruaa, ameraibAeruaa, YKCYCHOM KHCIOTBl. MbUla Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIE CBOWCTBA MbLIA

— a3oTcoAcprKamuc COCANHCHUA (aMI/IHBI 1 aMHMHOKHUCJIOTHI, 6€HKI/I). BBICOKOMOHGKY.H}IPHBIC COCANHCHUA
(cuHTeTMYECKME M OWOJOTHYECKU-aKTHBHBIC). MoHOMEp, TOJUMEp, CTPYKTYpHOE  3BEHO.
HOHI/IMepI/I3aL[I/I}I 9TUJICHA KaK OCHOBHOC HAIIPAaBJICHUC CTO UCIIOJIb30BAHM.

['eHeTrueckas CBsSI3b MEXKAY KJIACCAMH OPTaHUYECKUX COSIMHEHHM

IIpakTH4eckne 3aHATHA

CBoiicTBa OpraHMYECKHX COEAMHEHUN OTAETbHBIX KIJIACcCOB (TpUBHANbHAs M MEXIyHApOAHAS
HOMEHKJIATypa, XUMHUECKHUE CBOIMCTBA, CIIOCOOBI MONTYYCHHUS): TIpeaeIbHbIC (ATKAHBI U ITUKIOATKAHBI),
HemnpeenbHbIe (aJKEeHbI, aJKUHbI U alKaJUEHbl) U apOMaTHYECKHUE YIIeBOJIOPOAbI, CIIUPTHI U (PEHOMBI,
KapOOHOBBIE KHCTIOTHI U AUPHI, aTTbACTUIBI U KETOHBI, AMUHBI U aMHHOKHCIIOTHI, BHICOKOMOJICKYJISIPHBIE
cOoeMHEHMs. 3aJlaHusl Ha COCTaBJICHHE YPABHEHHM XUMHUYECKHX PEAKIH ¢ ydyacTHEM OpraHWYecKuX
BEILIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

CocraBneHue cxeMm peakuuii (B TOM 4YHCIE€ MO MPEUIOKEHHBIM IEeMOoYKaM MpeBpalieHuil),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHNYECKUX COEIMHEHUH OTAEIbHBIX KJIACCOB, CIOCOOBI UX
IIOJIy4eHUSI M HAa3BaHUE OPraHUYECKUX COCAUHEHUN [0 TPUBHAIBHOM WIM MEXKIYHAPOIAHOU
CUCTEMAaTHYECKOM HOMEHKIIATYPE.

OK 01
OK 02
OK 04
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Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUi Ha CBOWCTBA OPTraHUYECKUX
COEJIMHEHHH OTJENbHBIX KJIACCOB

JlabopaTopHasi pabora

Jlaboparopnast pabota “IIpeBpariieHrss OpraHMYECKUX BEIIECTB IMPU HarpeBaHUU".
ITonyyenue sTUIE€HA U U3YYEHHUE €r0 CBOMCTB. MOJEIMpOBaHUE MOJIEKYJI U XUMUUECKUX IIPEBPALLECHUN
Ha IIPUMeEpE dTaHa, dTUJICHA, allCTUIICHA U JIp.

Tema 4.3.
Nnentndukanus
OpPTaHHYECKHUX
BEILIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OLITOBOM U
MPOU3BOACTBEHHOMN
IEeITEIbHOCTH
yejgoBeKa

OcHoOBHOE co/iep:KaHue

Teopernueckoe o0y4eHue

Buoopranmueckue coenunenus. I[lpumeneHnne u Ouonormyeckas posb yriaeBoaoB. OxucieHue
YIJIEBOJIOB — KCTOYHMK DSHEPIMU JKMBBIX OpraHn3MoB. OOIacTé NPUMEHEHHS aMHHOKHCIIOT.
[IpeBparenus 6eIKOB NHIIH B oprann3Me. buonornueckue pynkuu 0enkos. buonornueckne QyHKIMH
JKUPOB. PoJib OpraHnyeckoil XUMUHU B PEIICHUH MPOOJIeM MUIIEBON O€30MaCHOCTH

Ponp opraHuueckoil XMMHUHM B PpEIICHUH MPOOJEM HHEPreTHYecKoil Oe30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MaTEpUalIOB, HOBBIX HCTOUYHUKOB HEPIUH (aJbTepHATUBHbIE UCTOUHUKU
sHeprum). OnacHOCTh BO3JECHCTBUS HA JKUBbIE OPraHU3MbI OPraHUYECKUX BELIECTB OTAEIBHBIX KJIACCOB
(YyriaeBoJopozsl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKHUE IMPOU3BOJHBIC, AIBJAETUABI U Ap.), CMBICI
IIOKa3aTest MPeAEIbHO TOIMYCTUMOW KOHIIEHTPALUN

JlabopaTopHble 3aHATHS

Jlaboparopuas padota: “UnenTudukamnusi OpraHn4ecKuX COCTUHEHUI OTACTbHBIX KJIacCOB”

W neHTudukaiys opraHiuecKuX COeINHEHHMA OT/ACTBHBIX KJIACCOB (Ha IPUMEpE albJIeTHI0B, KpaxMaia,
YKCYCHOM KHUCTIOTHI, OSJIKOB U T.I1.) C HCIIOJIh30BAHUEM UX (PU3NKO-XUMHUUYECKUX CBOWCTB U XapaKTEPHBIX
KayeCTBEHHBIX peakuuii. JleHarypamuss Oenka Tpu HarpeBaHWd. L[BeTHBIE peaknuu OEIKOB.
BO3HUKHOBEHHE aHATMTUYECKOTO CHTHATA C TOYKHU 3PEHHUS XUMUYECKUX MPOIECCOB MPHU MPOTEKAHUU
Ka4eCTBEHHOW PeaKIny, MO3BOJISIONICH UICHTH(QHIIMPOBATH MPEITI0KCHHBIC OPTaHUYECKHE BEIIECTBA

KonTpouabnas
padora 3

CtpyKTypa U CBOICTBA OPraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04
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Pasnean S. Kunernueckne 1 TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKUX pPeaKuii
CkopocTb OcHoBHoOeE coepxaHue OK 01
XUMUYECKHUX OK 02
peaKLHii.
XUMHUYECKOE
paBHOBECHE

TeopeTuveckoe o0yueHue

CKOpOCTh peakIiM, €€ 3aBUCUMOCTb OT PAa3IUYHBIX (PaKTOPOB: MPHPOJbl PEATUPYIOIUX BELIECTB,

KOHLEHTPALlUN pEearupyroliux BELIECTB, TEMIEPATypbl U IUIOMIAJM PEAKIMOHHON IOBEPXHOCTH.

Tennobie 23 (HEKTH XUMUUECKUX PEaKIHi. DK30- U IHAOTCPMUUYECKUE, PEAKIIHH.

OOpaTtuMoCTh peakiuii. XuMHUECKOE PAaBHOBECHE U €0 CMEIIeHUE O] ACHCTBUEM Pa3IMYHBIX (PaKTOPOB

(KOHLIEHTpalMsl PpeareHTOB WM IHPOJYKTOB pEaKIMM, [aBJIEHUE, TeMIepaTypa) il CO3IaHUs

ONTUMAaJIbHBIX YCIOBUM MIPOTEKAaHU XUMUYECKUX ITpoueccoB. [Ipunnum Jle [laTense

IIpakTH4eckue 3aHATHSA OK 01

- OK 02

Pemienne npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (AKTOPOB, BIUSAIOLUIMX HA H3MEHEHHE

CKOPOCTH XUMHUECKOW PEaKLUH, B T.4. C IO3ULUH SKOJIOTHYECKH 1eJIeCO00Pa3HOro MOBEACHHUS B OBITY U

TPYAOBOU ACATEIBHOCTH B LESIX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAIOIIEH IPUPOJHON CPENIBI.

PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense g

HaxXOXX/JCHHUs HalpaBJICHUs] CMEIIEHUs pPABHOBECHs XHMMUYECKOH peakuuu M aHaau3 (akTropos,

BIIUSIOLIMX HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS
Pazneua 6. PacrBopsI
Tema 6.1. OcHoBHOE co/iep:KaHue OK 01
[TonsTHE O OK 02
pacTBopax Teopernyeckoe o0yueHnue OK 07

PactBopenne kak ¢uszuko-xumuueckuil mporecc. PactBopsl. CrocoObl NMPHUTOTOBIEHUS PACTBOPOB.
PactBopuMocTs. MaccoBast 10J1s1 paCTBOPEHHOTO BemecTBa. CMbICI TOKA3aTeNs MPEaeIbHO JOMYCTUMOM
KOHIICHTPALIUHU U €r0 HCIIOJIb30BAaHHUE B OLIEHKE YKOJOTMYECKON OE30MaCHOCTH.
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[IpaBmia sKONOrMYECKH Leaecoo0pa3HOro MOBEIEHUS B OBITY M TPYJOBOM JEATEIBHOCTH B IIENAX
COXpAHEHHUS CBOETO 3/I0POBbsl U OKPY’KAIOIIEH MPUPOAHOU CPEJbl; OMACHOCTh BO3ACHCTBUS HA >KUBBIC
OpraHU3Mbl OIIPEIEICHHBIX BEILIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN Ha PACTBOPBI, HCIIOJIb3yeMbIe B OBITOBOM U
ITPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA

Tema 6.2. OcHoBHOE coaep:xaHue OK 01
HccnenoBanue OK 02
CBOICTB pacTBOpOB I[aﬁopaToprle 3aHATHSA OK 04
Jlaboparopnast padota «IIpuroroBieHrue pacTBOpPOBY.
IIpuroroBneHue pacTBOPOB 3alaHHOM (MaccoBoi, %) KOHLIEHTpaUK (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMH) U OTIpeziesieHUe Cpeibl BOJAHBIX PACTBOPOB.
Pemenwuie 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB
IIpodeccrnoHabHO-0PHEHTHPOBAHHOE COAEPKAHNE
Pa3nea 7. Xumusi B ObITY H IPOM3BOJACTBEHHOI IeATEJIbHOCTH YeJ0BeKa OK 01
OK 02
Xumus B GEITY 1| OcHOBHOE coftepsanmue OK 04
MIPOU3BOICTBEHHOU
P OK 07
JEeSITEIIbBHOCTH TeopeTnyeckoe o0yueHue

YCIO0BCKa

Hogelilmme 1ocTHKeHNsT XUMUYECKON HAyKH M XUMUYECKOM TexHoaoruu. Posb xumun B obecnieyeHun
HKOJIOTHUECKOM, SHEPreTUUECKOM 1 MUIIEBON O€30MaCHOCTH, Pa3BUTUN MeAULMHBL. [IpaBuia nmoucka u
aHalu3a XUMHUYECKOW HMH(QOpPMALUU W3 PA3IUYHBIX MCTOYHMKOB (HayyHas M YydeOHO-HaydHas
JAUTEpaTypa, CpelcTBa MaccoBoil nHdopmaruu, cetb HTepHeT)

IpakTnyeckue 3aHATHS

[Touck u aHanM3 KEMCOB O MPUMEHEHUH XMMHUYECKHX BEIIECTB W TEXHOJOTHHA C y4eToM Oyaymien
npoeCCUOHATPHON  JEATENIbHOCTH O  TeMaM:  BaKHEWIIME  CTPOMTENbHbIE  MaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTepUallbl, KpacKW, CTEKJIO, KepaMuKa, MaTepuanabl s 3JIEKTPOHHUKH,
HAaHOMATepHallbl, TEKCTWIbHBIE BOJIOKHA, MCTOYHUKHM DJHEPIMM, OPraHUYECKUE U MMHEpaJIbHbIE
ynoOpeHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSI.

3amura: [IpencraBienne pe3ynbTaToB pelieHns KeicoB B (hopMe MUHU-IO0KIAa ¢ Tpe3eHTaluen
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IIpomexyTouyHas aTTecTanys Mo JUCHUIUINHE (] PepeHIHPOBAHHBIN 324eT)

Bcero

72
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3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JANCHUITINHBI

3.1. MatepuajibHO-TEXHHYECKOE O0ecrieyeHne
Peanuzanuss mnporpamMmbl  y4eOHOM  AUCHMIUIMHBI  MPOU3BOAMUTCS C  MPUMEHEHHEM
JUCTAHIIMOHHBIX TEXHOJOTHH M TpeOyeT HAIWYMS 3JIEKTPOHHON 00pa30BaTeNbHOM Cpebl; yueOHOTro
KaOuHeTa.
KabuHeT connanbHO-TYMaHUTAPHBIX AUCIUTIIIH
OobopynoBanue y4eOHOr0o KabuHeTa:
e KJlaccHas mocka — | miT.;
cToJibl yueOHsie — 10 mmiT.;
CTyJbs yueOnbie — 20 miT.;
CTyJ npenoaaBaTens — | mir.;
CTOJ mpenoaasarens — | mr.;
HOYTOYK C BBIXOJIOM B ceTh Internet — 1 mt.;
y4eOHO — HarJIAJHbIe TTOCOOMS 110 TUCIUILIMHE (TIJIaKaT), MOJEIb COIHEYHON CUCTEMBI
-1 mrt., I'moGyc — 1 mir.
®  y4eOHO-IPAKTHIECKOE obopynoBaHue, HE0OXOMMOe TUTSt MIPOBEICHUS
IPEIyCMOTPEHHBIX IPOrpaMMOM IMpakTU4YeCKUX 3aHATUH. B coorBercTBHE € 11.4.4.
®I'OC CIIO pomyckaercs 3aMeHa 000PYyI0BaHUsI €70 BUPTYaIbHBIMU aHAJIOTaMHU.

TexHuueckue cpeacTBa 00y4eHus :

®  KOMIIBIOTEPHI C BBIXOJOM B CETh Internet;

e cailr «JIuuHasg cTyaus» ¢ BO3MOXKHOCTBIO PAaOOTHI C 3IEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcom;

®  DJICKTPOHHBIE OMOIMOTEUYHBIE PECYPCHI.

YyeoHo-MeToaANYECKOE 00ecneuyeHne JTUCIUIIINHEIL:
* MECTOOAUYCCKUEC yKaSaHI/ISI 10 OpI‘aHI/ISaI_II/II/I HpaKTI/I‘-I€CKI/IX SaHHTHﬁ;
* METOJIMYECKHE YKa3aHUs [0 CAMOCTOATEIILHON padoTe.

3.2. UudopmanmonHoe obecriedeHre peaan3anun NporpaMmmbl

OcCHOBHBIE HCTOYHUKH

1. T'abpuensa O.C., OctpoymoB WN.I'., CmangkoB C.A. Xumusa 10 kmacc. - AKIHOHEpHOE
obmectBo «M3natenscTBO «IIpocBemienne»

2. T'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus 11 kmacc. - AKIHOHEpHOE
obmmecTBo «M3narenscTBoO «IIpocBerieHne»

3. Epemun B.B., Ky3emenko H.E., Tepenun B.U., /Ipo3no A.A., JIynun B.B. Xumus 10 kiacc.
/ mon penakuueii Jlynuna B.B. - AkimonepHoe obmiectBo «M3marenscTBo «IIpocBemniennes

4. Epemun B.B., Ky3emenko H.E., JIpo3zmoB A.A., Jlyaun B.B. Xumus 11 kmacc. / mon
penakuwueit Jlyauna B.B. - Akiimoneproe obmiectBo «M3aatenbetBo «IIpocBenienmey

JlonoJiHUTE/IbHbIE HCTOYHUKH

1. Xumus. 10 kimace. Yrayonénueiii ypoens: yueonuk/ B.B. Epemun, H.E. Ky3pmenko,

B.M. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; non pen. B.B. Jlynuna. — M.: IlpocBeuienue,

2022. - 446, [2] c.: ni.

2. Xumus. 11 knace. Yrnyonéunsiid ypoBens: yueonux/ B.B. Epemun, H.E. Ky3pmenko,
A.A. lpo3nos, B.B. Jlynun; non pea. B.B. Jlynuna. — M.: [Ipocsemenune, 2022. — 478, [2] c.:
WL
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3. Xumus. YriyoneHHbsiit ypoBeHb. 10—11 kmaccer: paboyas mporpamma k tuHuun Y MK

B.B. Jlynuna: y4eOHO-METOANIECKOE nocobue / B.B. Epemun,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.
4. Metoauueckoe mocobue Kk yueOnuky B. B. Epemmna, H. E. Ky3bmenko,

B.U. Tepenuna, A. A. JlpoznoBa u ap. «Xumusi. YriyOneHHslid ypoenby». 10 xmacc / B. B.
Epemun, AA. Hpo310B, Hn.B. Epemuna, B. n. MaxoHuHa,
O. 10. Cumonosa, 2.10. Kepumos. — M.: Jlpocda, 2018. — 339 c: um.

5. Meroanueckoe mocodue k ydeOHuky B. B. Epemmna, H. E. Ky3pmenko, A. A.
HpoznoBa u ap. «Xumus. YriayoneHnHbrii ypoenb». 11 kmacc / B. B. Epemun, A.A. JIpo3/10B,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.}0. Kepumos. — M.: [Ipoda, 2018. — 423
C.: WL

6. I'ycera, E. B. Xumus qiis CI1O: yuebno-meroanueckoe nocodue / E. B. I'yceBa, M. P.
3uranmuHa, /. M. Kynukosa. — Kazans: KHUTYVY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-
7. labpuensn, O. C., JlpicoBa, I'. I'. Xumust: kHura Ui mperogaBarens: y4e0.-MeToI.
nocobue. — M. Akagemus, 2012. - 332 c.

8. [Mabpuensua O.C. Xumus: yued. mns ctyn. npod. yue6. 3aBenenuit / O.C. 'abpuenss,
N.I". OctpoymoB. — M., 2016- 256 c.

0. INabpuensu O.C. Xumus 115 mpoecCuii U CeMaTbHOCTENH TEXHUIECKOTO TTPOQHUIIS:
Y4eOHHMK i1 CTyHA. ydpexiaeHui cpen. mnpod. obpazoBanums / O.C. T'abpuensn, W.I.
OcTtpoymoB. — 4-¢ u3g., ctep. — M: M3parensckuii neHTp «Akagemus», 2017. — 272 c.

HNHuTepHeT-pecypcsl
1. hvsh.ru — Xypnan «Xumus B mKOIE».
2. https://postnauka.ru/themes/chemistry — mnekmuu 1o xumMuud Ha caiite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
Hay4Ho-mmonynspHbIii MPOEKT «DJIEeMEHTHI OOJBINON HAayKnWy» ((HDHU3MKa, XUMUS, MaTeMaTHKa,
aCTPOHOMHUS, HAYKH O XHU3HHU, HayKu 0 3emie). HoBocTu Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTaThH,

JIEKLMH, SHIUKIIOTIEINH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit Hay4HO-TIONTYJIsIpHOTO KypHana «[lorennmany». Xypuan usgaéresa ¢ 2005 r., ¢ 2011 r. —

pazaen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CailT HayqHO-MIOMYJISIPHOTO KypHalia « XUMHUS U KU3Hb». XKypHan uznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITas dAeKTpoHHAs OMOIMoTeKa XuMUUYeckoro nopraia «Chemnety, comepkut yueOHbIC
U MH(OpPMAIIMOHHBIE MaTepUabl JUIsl IIKOJBHUKOB U yuuTeneld. B Helt MOXKHO HalWTH y4eOHMKH IO
o011ell 1 HEeOPraHUYECKOM XUMHUH, OPraHUYECKONH XUMHUHU, MYJIbTUMEANaMaTepUalIbl, a TAKXKe 3a1a4u
XUMHUYECKHX OJMMITNAJ C PEIICHUSMH, 33]]a4l BCTYIHUTEIbHBIX S9K3aMEHOB Il aOUTYpPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

WNudopmanronnsie Marepraibl 00 onumnuagax: MocKOBCKoi ropoackoi, Beepoccuiickoii,
MenneneeBckoil, MexayHapoaHou. [lpuBeneHbl 3aaud TEOPETUUECKUX U HKCIEPUMEHTAIBHBIX
TYpOB, TOAPOOHBIC PEIICHUS, CHUCKH U (poTorpadun modeauTeNnei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema IHMCTaHIIMOHHOTO OOY4YEeHHs, HaIllpaBJIeHHAs B MEPBYIO Ouepe/lb Ha IMOJATOTOBKY K

OJIUMIIMA/ZaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHapogHoil. CalT COIEpXHUT OTpPOMHOE

21


https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

KOJIMYECTBO 3aj1a4, CIPYNIUPOBAHHBIX KaK MO TeMaM, TaK M MO ojauMmuaaaM. [1o BceM OCHOBHBIM
paszenaM XUMHUH MPUBEIAEH TEOPETHICCKUI MaTeprall U pa300paHbl PEIICHHS TUITOBBIX 3a7ad.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo wHaHoTexHONOrUsM. OCHOBHAsl IENb — pPa3BUTHE OOpa30BaHHUS B O0IACTH

HaHOTeXHOJ’IOI‘I/Iﬁ U IIOATrOTOBKA K I/IHTepHeT-OHI/IMHI/IaHG I10 HAHOTCXHOJIOTUSIM.
9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxuas cropaBounas uH(OpMaImMs O XMMHYECKMX 3JCMEHTaX M HX CBOWcTBax (Ha

AHTJIMICKOM SI3BIKE).
10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3pIuHbINA CAUT O CBOMCTBAX XUMHYECKHUX 3JIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii ~ callT ~ OHJAiH-0Opa3oBaHUsS,  COACPKHUT  MHOTO  HMHTEPECHBIX

O6paBOBaT€J'IBHBIX KypCOB U BI/I,Z[GOJ'IGKI_[I/Iﬁ AJI IKOJIBHUKOB, CTYJICHTOB U y‘-II/ITeJIeI‘/JI. Ectb HECKOIBKO
KYpCOB I10 XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiitr Chemical Abstract Service — caMblii aBTOPUTETHBIA B MUPE XUMHUHU WH(POPMAITMOHHBII

WHTEpPHET-pecypc (CalT MIATHBIN).
13. http://www.organic-chemistry.org/
[TopTan mo opraHuYecKOi XMMHUU Ha aHTJIMMCKOM SI3bIKE.

14. http://www.xumuk.ru
CaliT 0 XUMHUU: KIaCCUYECKUE YICOHUKH, CIIPABOYHUKH, YHITUKJIONEANH, TIOUCK OPTaHUYECKUX

Y HEOPraHWYECKUX PEaKLHi, COCTaBJICHUE YPABHEHUN PEAKLIUM.
15. http://orgchemlab.com/
CaiiT, MOoCBSIMEHHBINA TPAKTUYECKON paboTe B JabopaTopun

16. http://www.gramota.ru/;
17. http://www.gramma.ru/;
18. http://www.ruslang.ru.

IIporpammHoe obecnieyeHue:

[IporpammHOe obecrieyeHue, SIBIISIONICECS YacThiO  AJIEKTPOHHOW  HH(GOPMAIMOHHO-
00pa3oBaTeNbHON Cpeibl M Oa3upyroleecs Ha TeIeKOMMYHUKAIIMOHHBIX TEXHOIOTHSIX:

- KOMIIBIOTEPHBIE 00YYAIOIIUE TPOrPAMMBI;

- TPEHUHTOBbIE Y TECTUPYIOLIIE TPOrpPaMMBbl;

- HHTEJUIEKTyalIbHble pOOOTU3MPOBAHHBIE CUCTEMBI OLIEHKH Ka4eCTBa BBIIIOJHEHHBIX padoT.

[IporpamMma ympaBienuss oOpaszoBarenbHbiM mporeccoM B OUNOC (MuadopmarmonHas
texHousorus. [Iporpamma ynpasienust oopazoBarenbHbIM npoueccoM. KOMBAT).
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM

TV CHATIIAHBI

KoHTposib 1 oleHka pe3ynbTaToB OOy4deHUsl OCYILECTBISETCS IMpernojaBaTelieM B Ipoliecce

NPOBEICHUS MPAKTUYECKUX 3aHATUN U J1a0OpPaTOPHBIX pabOT, TECTUPOBAHUS, a TAK)KE BBIITOJIHEHHS

00y4aromyMuUCs WHIUBHIYaJbHBIX 3aJaHUN, IMPOEKTOB, HCCIENOBaHMN. Pe3ynbrarel oO0yueHHS

ONpCACIIA0T, YTO 06yLIaIOH_II/I€C$I AOJIKHBI 3HATh, MMOHUMATh U ACMOHCTPHUPOBATH IO 3aBCPIICHUUN

HU3YUCHUSA JUCHUTIIINHBI.

Jlnsa popmupoBaHusi, KOHTPOJIE U OLCHKH PE3yJIbTAaTOB OCBOCHMS YYEOHON AMCLUILIMHBI
UCIIOJIb3YETCSl CHCTEMa OIEHOYHBIX MEPONPUSITUN, MpeIcTaBistonias co00i KOMILIEKC Y4eOHBIX
MEPOTIPUSITHIA, COTJIACOBAHHBIX C Pe3yJbTaTaMu OOydeHHs U ChOpMyIupoBaHHBIX ¢ yaeTrom PI'OC
COO (mpeametnbie pe3ynbrarhl o nucturinae) 1 ®I'OC CIIO.

Ne OK Mopnyas/Paznen/Tema

PesynbTaT 00yuenunst

THNBI OLEHOYHEIX

U IIPUPOJa XUMUIECKOU
CBA3U

COOTBETCTBHUU CO
CTENEHBIO OKUCIICHUS
XUMHYECKHUX 3JIEMEHTOB,
UCXOJS U3 BAJICHTHOCTH U
ANEKTPOOTPHUIIATETLHOCTH

MeponpUATHH
I | OcHoBHOE conep:kaHue
1 ®opmMyIHpPOBATH

Pa3gen 1. OcHOBBI pMyHip

0a30BbIe MOHATHSA U
CTpOEHMHS BellecTBa

3aKO0HBI XHMHH

1.1 | OK 01 CrpoeHue aToMOB Cocransate xumuueckue |llItynupoBanue
XUMHUYECKHX JJIEMEHTOB |(HOPMYIIBI COSAMHEHHIA B
TectupoBanue

BrinosiHeHUE MTPAKTUYECKUX
3aJIaHUN

KontponbHas padota

Brimmonnenune 3agaHuii Ha
Qg QepeHIaIbLHOM 3aueTe
(ax3ameHe)

1.2 | OK 01 IIepnoanueckuit 3aK0H U
OK 02  |rabmuma JI.1.
Menneneena

XapakTepus3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBETCTBHUH C UX
MTOJIO’KEHHEM B
MEePUOINYECKOIN cucTemMe
XUMHUYECKHUX HJIEMEHTOB
.. MenneneeBa

[ITynupoBanue
TectupoBanue

BrinosiHeHUE MTPAKTUYECKUX
3aJaHuN

KontponbHas padota

Brimmonnenune 3agaHnuii Ha
Qg QepeHIaIbLHOM 3aueTe
(ax3ameHe)

Pazgen 2. XumMnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKui

KonTtpoabsHnas padora
«CTpoeHne BelecTsa u
XHMHYecKHe Peakium
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THNBI OLEHOYHEIX

Ne OK Monayas/Pasnen/Tema |  Pe3yabTaT 00yueHust .
MeponpusTHi
2.1 |OKO01 Tunbl XUMHYECKHUX CocTtaBisiTh peakuu ITynupoBanue
OK 04 €aKIMi COCIMHEHMS, PA3JIOKEHUS
peaKtt a P > |TectupoBanue
oOMeHa, 3aMelICHHS,
OKUCJINTEIbLHO- Brinonnenue MPaKTUYCCKUX
BOCCTaHOBHTEIILHBIC 3a/laHnu
peaKuu KonrposnsHas pabora
BeinonHenue 3a1annii Ha
mudepeHaIbHOM 3a4eTe
(ax3ameHe)
2.2 DIIEKTPONUTHYECKAS CocTtaBisiTh ypaBHEHUS ItynupoBanue
WCCOIMAIINS U MOHHBIN |XUMUYECKHUX PEaKIIHH
A At peakh TectupoBanue
oOMeH MOHHOTO 0OMEHa C
yJacTHeM BrimonHeHne mpakTHYecKux
HEOpraHWYecKux BerecTs |3a1aHUN
KontponbHas padora
BeinonHenue 3a1annii Ha
Qg QepeHIaIbLHOM 3aueTe
(ax3ameHe)
3 Pa3nen 3. Ctpoenue u |HcciaenoBats crpoenue u|Konrpoabnas padora

CBONCTBA
HEOPraHU4YecKux
BelleCTB

CBOJMCTBa
HEOPraHu4eCcKux
BeIleCTB

«CBOHCTBa HEOPraHUYECKUX
BeleCTB»
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THNBI OLEHOYHEIX

Ne OK Monayas/Pazgen/Tema Pe3yabTar 00y4yeHus .
MeponpusTHi
3.1 | OK 01 Knaccudukanms, Knaccudumnuponats [ItyaupoBanue
HOMEHKJIaTypa U HEOpraHUYecKue
TectupoBanue
CTpOEHHE BELIECTBA B COOTBETCTBUU
HEOPraHUYECKUX C UX CTPOCHUEM BBInoTHEHHE MPAKTHIECKUX
BEILIECTB 3alaHui
KontponbHas padota
BrimonHenue 3amanuii Ha
mudepeHaIbHOM 3a9eTe
(ax3ameHe)
3.2 |OK 01 DU3UKO-XUMUYECKHUE VYcranaBnuBaTh ItynupoBanue
OK 02 |cBoiicTBa 3aBUCUMOCTH (PH3UKO-
B TectupoBanue
HEOPraHMYECKUX XUMHUYECKUX CBOMCTB
BEILECTB HEOPraHMYECKHX BellecTB |BBIITOIHCHHE IPAaKTHICCKUX
OT CTPOCHUS aTOMOB U 3alaHun
MOJICKYJI, & TAKAKE THIIA | KonTposbHas paboTa
KPUCTAJUTMYECKOU
pemeTKI Brinosninenue 3aganuii Ha
Qg QepeHIaIbLHOM 3aueTe
(ax3ameHe)
3.3 | OK 01 WNnentudukanus UccnenoBath tynupoBanue
OK 02 |HeopraHM4eckKux KaueCTBEHHBIC PEAKLINKU
TectupoBanue
OK 04 |Bewmects HEOpPraHUUYECKUX BEILECTB

BrinosiHeHUE MTPAKTUYECKUX
3aJaHuN

KontponbHas padota

Brimmonnenune 3aganuii Ha
Qg QepeHIaIbLHOM 3aueTe
(ax3ameHe)
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THNBI OLEHOYHEIX

Ne OK Monayas/Pasnen/Tema |  Pe3yabTaT 00yueHust .
MeponpuATHIH
4 Pa3znen 4. Crpoenne u |UcciaenoBarhb crpoenue u|KoHTposabHas padora
cBOlicTBa cBoiicTBa oprannyeckux («CTpoeHHe H CBOMCTBA
OPraHMYecKux BellleCTB OPraHMYecKuX BelecTB»
BeleCTB
4.1 |OKO01 |Knaccuduxanus, Knaccudunuposatsb ItynupoBanue
CTPOEHHE U OpraHUYeCcKHe BEIECTBA B
TectupoBanue
HOMEHKJIaTypa COOTBETCTBHUU C UX
OpraHUYECKUX BEIECTB |CTPOCHUEM BBInoTHEHHE MPAKTHIECKUX
3aaHuil
KontponbHas padota
Brimmonnenune 3agaHuii Ha
Qg QepeHIaIbLHOM 3aueTe
(ax3ameHe)
4.2 |OK 01 CBoiicTBa OpraHU4ecKuXx | Y CTaHaBIIUBAaTh [ITynupoBanue
OK 02 |coenuHeHui 3aBUCUMOCTH (PH3UKO-
B TectupoBanue
OK 04 XUMHYECKHUX CBOMCTB
OpPraHUYeCKUX BELIECTB OT Brimonanenue IMPAKTUICCKUX
CTPOECHHS MOJIEKYJI 3a/laHuH
KonrtponsHas pabora
Brimmonnenune 3aganui Ha
Qg QepeHIaIbLHOM 3aueTe
(ax3ameHe)
4.3 | OK 01 WNnentudukanus HUccnenosate [tynupoBanue
OK 02 |opraHM4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUI
TectupoBanue
OK 04 |ux 3HayeHue U OpraHN4eCKHUX
MpUMEHEHHE B OBITOBON |COCTMHEHHUH OTIEIBHBIX BrlnonHenne npakTHYECKUX
U [IPOM3BOJCTBEHHON  |KJIacCOB 3a/laHuH
JIEeATEIbHOCTH YeJIOBEKa KoHTposbHas paGoTa
Brimmonnenune 3agaHnuii Ha
Qg QepeHIaIbLHOM 3aueTe
(ax3ameHe)
5 Pa3nen S. XapakTepu3oBarThb

Kuneruueckue u
TepMOAUHAMUYECKUE
3aKOHOMEPHOCTH
NMPOTEKAHUSA
XHMHYECKHUX pPeaKuui

BJIMSIHUE PA3JIMYHBIX
(¢akTopoB Ha
pPaBHOBecHe U CKOPOCTh
XHMHYECKUX peaKkuui
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Tunel oneHoOYHBIX
Ne OK Monayas/Pasnen/Tema |  Pe3yabTaT 00yueHust .
MeponpuATHIH
5 |OKO01 CKOpOCTh XUMHUUYECKUX | XapaKTepru3oBaTh ITynupoBanue
OK 02 peakuuii. XuMHU4YeCKOe |BIMSIHUE KOHIIEHTpaUU
TectupoBanue
paBHOBECHE pearupyomnux BeuecTB u
TEMIIEPATYPHI HA CKOPOCTh Brimonnenne MPaKTUYCCKUX
XMMHYECKHX PEaKIii 3aaHuu
XapaKkTepu3oBath KonTposbHhast pabora
BIIMSIHUE U3MEHEHHUS
KOHIICHTPAIHH BEIECTB, BrimonHenue 3amanuii Ha
pEAaKITAH CPEIBI 1 mudepeHaIbHOM 3a9eTe
TEeMIIepaTypsl Ha (ox3ameHe)
CMEILEHNE XUMUUECKOTO
paBHOBECHS
6 HccaenoBath HCTUHHBIE
Pa3nen 6. PacTBopbl  |pacTBOPBI € 32/IaHHBIMHU
XapaKTepUCTUKAMM
6.1 | OKOl [Ilonsatue o pactBopax |Pa3nuuare uCTHMHHBIE tynupoBanue
OK 02 pacTBOpHI
TectupoBanue
BelnonnHeHne npakTUYeCKux
3aaHuil
KonrtponsHas pabora
Brimmonnenune 3agaHnuii Ha
Qg QepeHIaIbLHOM 3aueTe
(ax3ameHe)
6.2 | OK 01 Uccnenosanue coiicts |Hccnenoatsh Gpu3nko- [ItynupoBanue
OK 04 |pacTtBOpOB XMMHYECKHE CBOMCTBA
TectupoBanue
HCTUHHBIX pacTBOPOB
BelnonnHeHne NpakTUYECKUX
3aJaHuN
KonrtponsHas pabora
Brinosinenue 3aganuii Ha
Qg QepeHIaIbLHOM 3aueTe
(ax3ameHe)
II | IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COepKaHMe (CoaepsKaHNe MPUKJIATHOTO MOLYJIsI)
7 Pa3pnen 7. OuenuBarth nocjeacTeus |3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueil mpogeccuoHaJIbHOMI
MPOU3BOACTBEHHOMI NMPOU3BOJACTBEHHOM JesITeJIbHOCTH)
AeSITeJIbHOCTH AeSITeIbHOCTH Ye10BeKa
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THNBI OLEHOYHEIX

Ne OK Monayas/Pazgen/Tema Pe3yabTar 00y4yeHus .
MeponpusITHI
yeJIoBeKa C MO3HIUHA
3KO0JIOTHYECKOM
0€30ImMacHOCTH
OK 01 Xumusi B ObITY U OuenuBars nocneactsus |LltynupoBanue
OK 02  |mpou3BOJCTBEHHOMU OBITOBOU U
. Tecruposanue
OK 04 |nesaTenbHOCTH YENNOBEKa |[IPOU3BOJICTBEHHON
OK 07 JESTEILHOCTH YeioBeKa ¢ | BBIIIOITHEHHE MPAKTHYCCKUX

HO3UIIUHA DKOJIOTUYECKOU
0€30I1aCHOCTH

3aJlaHu i
KontponbpHas padora

BrimmonHenue 3amanuii Ha
Qg QepeHIaIbLHOM 3aueTe
(ax3ameHe)
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