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OOBPEHA

Ha 3acegannu I11IK gucnuIiime MaTeMaTHYeCKOro U
001Iero ecTeCTBEHHOHAYYHOTO LIUKJIa

[Tpotokon Nell ot «07» utonst 2024 r.
IIpencenarens IILK H.E. Macnosa

Paboyas mporpamma y4eOHOM TUCIUIUIMHBL pa3paboTaHa Ha OCHOBE:

- @enepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApTa CpPeAHero MpodeccruoHalbHOTO
obpazoBanus 38.02.07 «bankoBckoe ieno» (yTBepkIeH npruka3oM MuHHCTEpCTBa 00pa30BaHUs U HAyKH
P® No 856 ot 14.11.2023r.);

- Ilpukaza MwunoOpnayku Poccum ot 17.05.2012 N 413 (pen. ot 12.08.2022) «OO0 yTBepkIeHUH
denepanbHOrO TOCYJApCTBEHHOTO O0pa30BaTENbHOIO CTaHIApPTa CpPEeJHEro ooiero o0pa3oBaHUMD)
(3apeructpuposano B Muntocte Poccun 07.06.2012 N 24480);

- Ilpukaza MunucrepctBa mpocseuienus Poccuiickoit @enepamun ot 23.11.2022 Ne 1014 «O0
yTBepXkAcHUH (peepaibHOM 00pa30BaTeIbHON MPOTPaMMBI CPETHEr0 00IIET0 00pa30BaAHUS
(3apeructpupoBan 22.12.2022 Ne 71763);

- [Inucema Munnpocsemienust Poccuu ot 01.03.2023 N 05-592 «O HanpaBieHUHd peKOMEHIAIUi» (BMECTE
¢ «PexkoMeHmamusMu 1O peanu3alldd CcpeaHero oOmiero oOpa3oBaHHMS B IpeAenax OCBOCHHUSA
00pa30BaTeNbHOM MPOrpaMMbl CPEIHETO MPOPECCHOHATBHOIO 00pa30BaHUI»);

- IIpukaza Munmnpocemenus Poccun ot 22.03.2021 N 115 (pea. ot 07.10.2022) "O6 yTBepxIeHUU
[lopsinka opraHu3anMu M OCYLIECTBIEHMsS 00pa3oBaTENbHOM  JAEATEIBHOCTH IO  OCHOBHBIM
o011eo0pa3oBaTeIbHbIM MPOrpaMMaM - 00pa30BaTeIbHBIM MPOTpaMMaM HadyaabHOTO OOIIEr0, OCHOBHOIO
obmero u cpennero ooOmero oobpazoBanusa" (3apeructpupoBano B Muniocte Poccum 20.04.2021 N
63180);

- IIpukaza Munnpocsemenuss Poccun ot 24.08.2022 N 762 (pen. ot 20.12.2022) "O6 yrBepxkaeHuu
[Topsinka opraHM3allMd W OCYIIECTBIIEHHsS 0O0pa3oBaTeIbHOM JAEATENbHOCTH MO 00pa3oBaTeNbHBIM
nporpaMMaM cpejaHero mnpodeccroHaibHoro obpazoBanus" (3apeructpupoBaHo B Muntocte Poccun
21.09.2022 N 70167);

- IMucema Munnpocsemenuss Poccun ot 20.07.2020 N 05-772 "O HampaBieHUHW HHCTPYKTHUBHO-
METOAMYECKOT0 MHChMa [0 OpraHM3alMl NPUMEHEHHS COBPEMEHHBIX METOAMK U Iporpamm
npenoAaBaHusl Mo 001eo0pa3oBaTeIbHBIM AUCHUILUIMHAM B CUCTEME CPEIHEro MpOQecCHOHAIBHOIO
0o0pa30BaHMsl, YYUTHIBAIOIIMX O0Opa3oBaTelibHbIE MOTPEOHOCTH OOydarommxcs 00pa30BaTENbHBIX
OpraHu3aluii, peajn3yoUX IPorpaMMbl CPEIHETO MPO(PECCHOHATIBHOTO 00pa30BaHMUs;

- IlpumepHoii pabouell mporpammsl  00IIE00pa30BAaTEIbHONM  JUCHUIUIMHBL — «XUMHUS»  JUIS
npodeccuoHaNbHBIX 00pazoBaTenbHbIX opranuzanuii ®I'bOY IIIO UPIIO (ITporokon Ne 14 ot «30»
HOsA0ps 2022).

ConepkaHue NpPOrpaMMbl peaTU3yeTcsi B IPOLECCE OCBOCHUS OOYYarOIIMMUCS OCHOBHOU
o0pa3oBaTeNbHOW MNPOTPaMMBbl € TOJIYYEHHEM CpeAHero oOIiero oOpa3oBaHHs, pa3pabOTaHHOH B
cootBeTcTBUM ¢ TpeboBanusimMu GI'OC COO

Opranm3zanus-pazpadorunk: AHO BO Yausepcurer «MUP»

Pazpabotuuk: Macnosa H.E., npenonasarens ¢akynsrera CITO AHO BO Yuusepcurer «MUP»



1. O0mas xapakTepucTHKa NPUMEPHO padoueil mporpaMMal 001eo0pa3oBaTebLHOM
AUCHMILTUHBI «XHMHUSA»

1.1. MecTo THCHMILUIMHBI B CTPYKTYpe NMpodeccHoHAIBLHON 00pa30oBaTe/ibHOI NMPOrpaMMbl
CIIO:

Oo6meoOpa3oBaTenpHas JUCLHUILIMHA «XuMus» SIBJISIETCS 00s13aTebHON YacTblO
00111e00pa3oBaTeIbHOrO  I[MKJIAa O00pa3oBaTeslibHOW mporpaMmbl B cooTBerctBuM ¢ DPI'OC 1o
cnenuansHoct 38.02.07 bankoBckoe neno.

Oo6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XUMHUS»  W3ydaeTcs Ha  0a30BOM  ypoOBHE B
o0mieo0pa3oBaTeIbHOM LMKJIE Y4eOHOro IUIaHa OCHOBHOM mpodeccuoHanbHOM 00pa3oBaTeinbHON
POrPaMMBI.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJbTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. lleau 1 3aga4u AU CHUILIHHBI

®dopMuUpoOBaHUE y CTYACHTOB MPEICTABICHIS O XUMHUYECKON COCTaBIISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa KaK OCHOBBI IPUHATUSA pCIHeHI/Iﬁ B JKM3HCHHBIX H IMPOMU3BOACTBCHHBLIX CHUTYyallUAX,
OTBETCTBEHHOT'O TIOBEJCHHUS B IIPUPOJIHON Cpelie.

3apaum IUCHUIIMHBI:

1) chopMupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XMMHUUECKUX TIPOIIECCOB U SIBIICHUN B
OKpYXKarollel cpeae, LEeJIOCTHOM HayyHOW KapTHHBI MHpA, B3aUMOCBSI3M M B3aHMMO3aBHCHMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYIIbI HEOPTAaHUYECKMX U OPTaHUYECKUX BEIECTB, YPABHEHHS
XUMHYECKHX peakUuud, OOBACHATh HX CMBICI, HWHTEPIPETUPOBATh PE3YIbTaThl XHUMHUYECKUX
9KCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM TPOBEJACHUS TMPOCTEUIINX XHUMHYECKHUX IKCIIEPUMEHTATBHBIX
UCCIIEIOBaHUM C COOJIOJEHHMEM IpaBWil O€3011acHOr0 OOpallleHHs C BELIECTBAMHM U J1IaOOpaTOpPHBIM
000pyI0BaHUEM;

4) pa3BUTh yMEHHS UCIOJIb30BaTh HMH(MOPMAIIUIO XMUMHUYECKOTO XapakTepa W3 Pa3IHYHBIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHHUs NPOTHO3UPOBATH MOCIEACTBHUSI CBOCH NEATEIHLHOCTH W XUMHYECKHX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopmupoBaTh MOHUMaHUE 3HAYMMOCTH JOCTIKCHHM XMMHMUYECKOW HAyKH M TEXHOJIOTHH IS
Pa3BHUTHS COIMAILHOW W TTPOU3BOJICTBEHHOU Cep.

1.2.2. IInanupyemble pe3yabTaThl 0CBOCHHUS 0011e00pa30BaTeIbHON JMCHHUILIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO u Ha ocaoe ®I'OC COO

Oco0oe 3HaueHWe JUCHUIUIMHA HMeeT TNpu (OPMUPOBAHMM U Pa3BUTUU OOHIMX H
npodecCHOHATBHBIX KOMIETEHIIHIHA:
OK 01. Berbupats crioco0bl pernieHus 3aad npopeccuoHaNbHON JesTeIbHOCTH IPUMEHUTENBHO
K pa3JIMYHbIM KOHTEKCTaM.
OK 02. Ucnonp30BaTh COBpEMEHHBIE CPEJICTBA NTOMCKA, aHAIN3a U HHTEPIPETAUU HHPOPMALIH
U MH()OPMAIIMOHHBIE TEXHOJIOTUH JJIS BBIIOJTHEHHUS 33a4 NPo(ecCHOHANBHOM NesITeTbHOCTH.
OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMaH/IE.
OK 07. ConelicTBOBaTh COXPAHEHUIO OKpYXaroIlIel Cpenibl, pecypcocOepekeHuIo, MPUMEHSTh
3HaHHUS 00 M3MEHEHWH KJIMMaTa, MPUHIMIBI OepeKIMBOT0 MPOU3BOJACTBA, F((HEKTUBHO J1EHCTBOBAThH B
Ype3BbIYAMHBIX CUTYALHSX.
IIK 1.6. OOGcaykuBaTh pacueTHBIE OTIEPAIMH C WCIIOJIH30BAHUEM PA3IMUHBIX BUIOB TUIATEKHBIX
KapT



Koa n
HAHMEHOBaHHE
GopMupyembIx
KOMIIeTeH U

IlnanupyemMble pe3yJbTaThl OCBOCHHS IMCUHUIIJIHHBI

O01mme

JAucnuninHapHbie

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aa4
npohecCHOHATBLHOM
JeSITeTbHOCTH
HPUMEHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM.

B yacTH Tpy/10BOT0 BOCIIUTAHMS:

- TOTOBHOCTh K TPYydy, OCO3HAHUE
Tpynonooue;

- TOTOBHOCTh K aKTHBHOM JIEATCILHOCTH TEXHOJIOTHUYCCKOM U
COLIMAJLHOW  HAMPaBJICHHOCTH, CIIOCOOHOCTh  WHHUIIMHPOBATH,
TUTAHUPOBATH M CAMOCTOSITEIIEHO BBIITOJHATH TAKYIO JICITCILHOCTB;

- HHTEPEC K pa3auvHbIM cepam npodheCcCHOHATBLHOM IS TCIbHOCTH,
OBiajleHHe YHHBEPCAJIBHBIMH Y4YeOHBIMH TO3HABATEJIbLHBIMU
JeHCTBUSIMU:

a) 0a3oBble JIOTHYECKHE NeHCTBHSA.

- CaMOCTOSITEIbHO (HOPMYIUPOBATh M AKTYAJIM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIICCTBCHHBIH MPHU3HAK WJIA OCHOBaHHS JUIS
CpaBHEHUS, KJIACCU(PUKAIIUU ¥ 0000IICHHUS,

- OTpEENATh IeNIU JAEITEeIbHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPUHU
UX JTOCTHIKEHUS,

- BBISBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHUs B PaCCMATPUBAEMBIX
SIBJICHHSIX

- BHOCUTH KOPPEKTHBBI B JI€ATEIHHOCTh, OIEHUBATh COOTBETCTBUE
PE3YJIbTATOB IEJISIM, OLIEHUBATh PUCKH ITOCIICICTBUIN IS TEITLHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE MPH PEIICHUU >KU3HEHHBIX
npobem

0) 0a30BbIE HCCIeN0BATENbCKUE TeCTBHS:

- BJAQJICTh HABBIKAMH Yy4eOHO-HCCIICIOBATEILCKOH M TPOSKTHOM
JeSITeIbHOCTH, HAaBBIKAMU pa3perieHust mpooiem;

- BBIABJIATH TNPUIMHHO-CIICJCTBCHHBIC CBSI3M W aKTyaJIM3WPOBAThH
3a/1avy, BBIIBUTATh TUIIOTE3Y €€ PEIIeHHUs, HaXOIUTh apTyMEHTHI JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHWH, 3aJlaBaTh IapamMeTphl M
KPUTEPUU PEIICHUS;

- aHAJIM3WUPOBATH MOJyYECHHBIC B XOJIC PEIICHUS 33JIa9H PE3YJIbTAThI,
KPUTHUYECKH OIEHMBaTh HMX JOCTOBEPHOCTh, MPOTHO3HPOBATH

OCHHOCTH  MAaCTCPCTBA,

- BIAJETh CHUCTEMOW XHMMHUYECKUX 3HAHUH, KOTOpasd
BKJIIOYAET: OCHOBOIIOJIAralOIIMe TOHATHS (XUMHYCCKUMN
JJIEMEHT, aTOM, 3JICKTpOHHas 00o0joYKa aroma, s-, p-, O-
JJEKTPOHHBIE  OpOWTAIM  aTOMOB, HMOH,  MOJEKYIa,
BaJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCT, CTEIICHb
OKHCIICHUSI, XMMHUYECKasi CBA3b, MOJb, MOJIApHas Macca,
MOJISIpHBIA 00BEM, YIIEPOAHBIA CKeJeT, (QyHKIHOHAIbHAS
rpymnmna, pagukajl, WU30MEpHs, HU30MEPbI, TOMOJOTHYECKHUI
pan, TOMOJIOTH, YIJIEBOJOPOABIL, KHUCJIOPO/I- Hu
a30TCO/ICpXKAIINE COCTUHEHHUS, OMOJIOTMUYECKH AaKTHUBHbBIC
BemiecTBa (YriieBOAbI, KUPbI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJSPHBIE COCIMHEHUS,
KPUCTAJUINYECKAs PEIIeTKA, TUMbl XUMHYECKHX PpPEaKIUM
(OKUCIUTENBHO-BOCCTAHOBUTEIIBHEIE, JK30-U
SHAOTEPMHUUYECKUE, PEaKIMu HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS
JcCoLManus, OKHUCIMTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PEeaKluu, XUMHUYECKOE PAaBHOBECHUE), TEOPUHU U
3aKOHBI (TE€OpUS XHUMHUYECKOTO CTPOEHHUS OPraHuYecKhX
BemectB A.M. bytiiepoBa, Teopus 3IEKTPOIUTUYECKOU
auccoumranuu, nepuonnueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, (PAKTOJIOTUYECKUE CBEACHUS O

CBOMCTBaxX, cocTaBe, IMOJIyueHUH U  0Oe30MacHOM
HCIIOJIb30BaHUU BAXHEHIINX HEOPraHUYECKUX "
OpraHMYECKHUX BEIIeCTB B OBITY U  NPaKTHYECKON

JACATCIIBHOCTH YCJIOBCKA,

- YMCTb BBIABJIATH XAaPAKTCPHBIC IPHU3HAKKW W B3aMMOCBA3b
HU3YUYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC
IIOHATHUA npu OIIMCaHUuH CTPOCHUMA n CBOICTB
HCOPTraHNYCCKUX )41 OPraHN4YCCKUX BCIICCTB )41 ux
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HU3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETb IIEPCHOCHUTHb 3HAHUSA B IIO3HABATEIBHYI0 U INPAKTUYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

- BBIBUTaTb HOBBIE UJACH, IIPEAlaraTb OPUTMHAIBHBIC IOAXOIbI U
peuieHus;

- CIOCOOHOCTB MX UCIIOJIb30BAaHUS B [T03HABATEIBHOM U COLMAILHON
IIPAaKTHUKE

IPEBPALLCHU; BBIABIATh B3aUMOCBS3b XMMUUYECKHX 3HAHUMN
c HOHSTUSIMU u IIpEJICTaBICHUSIMU OpYTrux
€CTECTBEHHOHAYYHBIX IIPEJMETOB;

- yYMETb HCIOJb30BaTh HAWMEHOBAHUS XMUMHUYECKHUX
COEAMHEHUI MEXIYHapOIHOIO COK3a TEOPETUYECKOH U
MPUKJIAJHON XMMHUU U TPUBUAIbHBIE HA3BAHUS Ba)KHEHIIMX
BEIECTB  (3TWJIEH,  aleTWseH, [IHUEepuH,  (EeHOo,
(dopmanbaerua, yKCycHas KUCIOTa, TJIMIUH, YrapHbI Tas,
YIJIEKUCIBIA Ta3, aMMMaK, TallleHas HW3BECTh, HerauileHas
U3BECTb, MUTHEBAs CO/A U JIPYIMX), COCTaBIATH (HPOPMYJIbI
HEOPraHMYeCKUX M OPraHWYEeCKMX BEILECTB, YPAaBHEHUS
XUMHAYECKHX PEAKIUi, OOBIACHATH UX CMBICIT; IOATBEPKAAThH
XapaKTepHbIe XUMHYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMHU  OJKCIIEPUMEHTAaMM M 3aIllUCAMU
YPaBHEHMH XMMUYECKUX PEaKIIHii;

- YMETb YCTaHaBIMBaThb MPUHAIEKHOCTb H3YUYEHHBIX
HEOPraHM4YeCKUX u OpraHUYeCcKuX BEIIIECTB K
ONpeAeNeHHbIM  KjJaccaM M TpyNNaM  COEAUHEHMH,
XapaKTepu30BaTh MX COCTaB M BaXHEWILNE CBONCTBA;
ONpeAensaTh BUAbl XHUMHUYECKUX CBs3€ll (KOBaJeHTHas,
VOHHa, MeTaJlIINYecKas, BOJOPOJHAs), THUIIBI
KPUCTAJIMYECKUX PEIIETOK BEleCTB; KJacCU(ULIUPOBATH
XUMHUUYECKHUE PEAKIINH;

- chopMmupoBaTh  MpPEJICTaBICHHUS: O  XUMHUYECKOU
COCTaBJISIOLIEN €CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIU
XUMHUHM B TIO3HaHWM SIBJICHUM MpHUPOAbI, B (GOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYphl JIMYHOCTH, €€ (YHKIIMOHAJIbHON
IPaMOTHOCTH, HEOOXOAMMOM MJis pElIeHUs MPaKTUYECKUX
3aJa4 M OKOJOTMYeCKM OOOCHOBAaHHOTO OTHOILEHHS K
CBOEMY 3/I0POBBIO U IIPUPOJHOM CpeIE;

- YMETb NMPOBOAMTH pacyeThl MO0 XUMHUYECKHM (popmylaMm U
YPaBHEHUSAM XHMHUYECKUX pEeaKkUUd C HCIOIb30BaHUEM
(u3MYEeCKUX BENUYMH, XapaKTEePU3YIOIIUX BelIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
yCJIOBUSI) Ta30B, KOJWYECTBA BEIIECTBA; HCIIOJIb30BAThH




CUCTCMHBIC XUMUYCCKNUE 3HAHUA IJId IPUHATHUA peI_HeHI/Iﬁ B
KOHKPCTHBIX KHU3HCHHBIX CUTyaluiXx, CBA3aHHBIX C
BEIICCTBAMU U UX ITPUMCHCHHUEM

OK 02.
Hcmons3oBaTh
COBPEMEHHBIC
CpeJ/ICTBa MOUCKA,
aHanu3a u
WHTEPIPETALNH
UHPOpPMALIUHU 1
nH(pOpMaIMOHHBIC
TEXHOJIOTHH IS
BBIIOJIHEHMS 32134

B 001acTH HIEHHOCTH HAYYHOT'O NO3HAHMS:

- chOpMHUPOBAHHOCT,  MHPOBO33PEHHS,  COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKM ©  OOIIECCTBEHHOU
MPAKTUKH, OCHOBAHHOTO HAa JHUAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDPE;

- COBEpUICHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOM KYJIBTYPhl Kak
CpelCcTBa B3aUMOJICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

- OCO3HAaHHME LIEHHOCTM HAyYHOM JAESATEIbHOCTH, T'OTOBHOCTH
OCYHIIECTBJISITh TPOEKTHYIO U HCCIEAOBATEIIbCKYIO JIEITEIbHOCTh
WHJIMBU1yaJIbHO U B IPYIIIIE;

- yMeTb IUIAHUPOBaTh M  BBINOJHATH XUMHUYECKUU
JKCIIEPUMEHT (IIPEBPAILEHUS] OPTaHUYECKUX BEUIECTB MpU
HarpeBaHuM, MOJYYEHUE STUJICHA U U3YyYEHUE €r0 CBOMCTB,
KayeCTBEHHbIC PEaKLMU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO
KHUCIIOTY; JeHarypanus OCIKOB MPH HArpeBaHUU, I[BETHBIC
peakuuu OENKOB; MPOBOAWTH PEaKUUUu HOHHOTO OOMEHa,
OTPENIEATh Cpely BOJHBIX PAacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHHS; peuiaTh HKCIEPUMEHTAJbHBIC 3aJa4M I10
teMam "Metamel" u "Hemeramibl") B COOTBETCTBUH C

npodeccuonanbHOl | OBJajeHNe YHHBEPCAJIBHBIMH Y4Ye€OHBIMH TO03HABATEJLHBIMH | IPAaBIJIAMHA TEXHUKH O€30IaCHOCTH TpH OOpaIleHHH C

JESATEIIBHOCTH. AelcTBUSIMMU: BELIECTBAMHU u 71a00paTOpHBIM 000py/I0BaHUEM;
B) padora ¢ nHgopmanmeii: IPEACTABIATh PE3YNbTAThl XMMHYECKOIO SKCIEPUMEHTA B
- BJIQJICTh HAaBBIKAMU IOJy4yeHHMs HMHG(OpPMAIMM M3 HMCTOYHUKOB | (OPME 3alUCU ypaBHEHUH COOTBETCTBYIOLIMX pPEAKUUH U
Pa3HbBIX THIIOB, CaMOCTOATCIBHO OCYIICCTBJIATL IIOMCK, aHaliu3, q)OpMy.HI/IpOBaTI) BBIBOJbI HA OCHOBC 3TUX PE3YJIbTATOB,
CHCTEMaTHU3alliI0 U HHTEpIpeTalnio HHQOPMAIMK pa3IMYHbIX BUJOB | - yMETh AaHaJIM3UpPOBATh XMMHUYECKYI HH(OpMAIHIO,
1 (hopmM IpeICTaBICHHUS; MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM
- CO3J1aBaTh TEKCTHl B Pa3iIM4YHBIX (hopMaTax ¢ ydeToM Ha3HaueHHs | MH(popmaiuu, cetb IHTepHeT u apyrue);
nH(pOpMaLIUU U LIETIEBON ayAUTOPHUH, BBIOUPAst ONTUMAIBbHYIO GOpMY | - BIIaZIeTh OCHOBHBIMH METOJAaMH HAy4yHOTO IO3HAHUS
IIPEICTABICHNS U BU3YyaIN3aliHy; BEILIECTB M XUMUYECKUX SIBICHUH (Hab0eHne, u3MepeHue,
- OLEHUBaTh JOCTOBEPHOCTb, JIETUTUMHOCTb HH(POpPMAIUH, €€ | SKCIEPUMEHT, MOJEINPOBaHNUE);
COOTBETCTBHE NIPABOBBIM U MOPAJIbHO-ITUUECKUM HOpMaM; - YMETb NMPOBOAMTH pacyeTbl MO XUMHUYECKHM (popmyiam U
- UCIIOJIB30BaTh CpCACTBA HHq)OpMaHHOHHBIX 1 KOMMYHHUKAIIMOHHBIX | YPABHCHUAM XUMHWYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHUEM
TEXHOJIOTUH B PEUIEHWH KOTHUTHBHBIX, KOMMYHMKATHBHBIX U | (PU3MYECKMX BEJIIMYMH, XapaKTepPHU3YIOUIMX BeIeCTBa C
OpraHM3alMOHHBIX 3aj]a4 ¢ COOJII0/IeHnEM TpeOOBaHHUM SPrOHOMHUKH, | KOJTMYECTBEHHON CTOpPOHBI: Macchl, o0bema (HOpMaJibHbIE
TEeXHUKU 0€30IacCHOCTH, TUTUEHBI, peCypcocOepekeHus], IPABOBBIX U | YCIOBHSA) Ta30B, KOJUYECTBA BEIECTBA; HCIOIb30BaTh
9TUYCCKHUX HOPM, HOpM HHq)OpMaHHOHHOﬁ 6630HaCHOCTI/I; CUCTCMHBIC XUMUUYCCKNE 3HAHUA IJIA NPUHATHUA peHIeHI/Iﬁ B
- BJIJIETh HaBbIKaMM PacliO3HaBaHM U 3aIIUTHI HHPOpMaIuy, KOHKDETHBIX JKM3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C
nH(POPMaITMOHHOM 0€30MMaCHOCTH JTMYHOCTH BELIECTBAMU U UX IPUMEHEHUEM

OK 04. - TOTOBHOCTb K  CaMOpa3BUTHUIO,  CaMOCTOSATEJIBHOCTM W |- YMETh IUIAHUPOBATh M BBINOJHATH  XUMHUYECKHU

O¢pdexTuBHO CaMOOIIPEIEIIEHUIO; 9KCIIEPUMEHT (IIPEeBPALEHUS] OPraHMYECKUX BEUIECTB MpU

B3aMMO/ICIICTBOBATh | -OBJIAJICHWE HABBIKAMH Y4eOHO-HMCCIIEJOBATENbCKON, MPOEKTHOM M | HarpeBaHWM, NMOJYYEHHUE ITUIICHA U W3YYEHHE €r0 CBOMCTB,
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1 paboTaTh B

COLIMAJILHON JIEeSITEIbHOCTH,

Ka4C€CTBCHHBIC PCAKIWH HAa aJIbACTHU/bI, KpaxXMajl, YKCYCHYIO

KOJUIEKTHUBE U Ogaanenue YHHBeEPCAJIbLHBIMH KOMMYHHKATHBHBIMH | KHCJIOTY; JIeHaTypalusi OCJIKOB IpU HArpeBaHWU, I[BETHHIC
KOMaHJe. AelcCTBUSIMMU: peakuuu OENKOB; MPOBOAWTH PEaKlIUU HOHHOTO OOMEHa,

0) coBMecTHasl 1eSITeJIbHOCTD! ONpEAENATh CpeAy BOJHBIX pacTBOPOB, KayeCTBEHHbIE

- TIOHMMaTh U HCIIOJNIb30BAaTh MPEUMYIIECTBA KOMAHAHOM U | peakuuu Ha cyibdaT-, KapOoHAT- U XJIOPHUI-aHHOHBI, Ha

WH/IMBUYAILHOU paboTHI, KaTHOH aMMOHUS; PellaTh 3KCIEPHUMEHTAIbHbBIE 33Jauu 110

- NMPUHUMAThH I COBMECTHOM IEeATEIbHOCTH, OpraHu3oBbIBaTh W | TeMaM "Mertamisl" u "Hemetamnel") B COOTBETCTBUHU C

KOOPAMHUPOBATh JCHCTBUS 1O €€ JOCTIKEHHIO: COCTaBJATh IUIAH | MIPAaBWIAMH TEXHUKH O€30MacHOCTH TpU OOpalieHHH C

NEUCTBUM, pacrpenensTh poJd C Y4eTOM MHEHUH YYAaCTHHUKOB | BEIIECTBAMU u 71a00paTOPHBIM 00opyaoBaHUEM;

00CyXI1aTh pe3yIbTaThl COBMECTHOU PaOOTHI; IPEICTaBISITh PE3YyIbTaThl XMMHUYECKOIO JSKCIIEPUMEHTA B

- KOOPJAMHHUPOBATh M BBINOJHATH PadOTy B YCIOBUSX peajbHOTrO, | OpME 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX pPEAKIHN U

BUPTYaJIbHOIO0 U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBUS; (hopMyIHpPOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB

- OCYUIECTBIISITh IMO3UTHBHOE CTPATETMYECKOe IOBEJCHHE B

pPa3IMYHbIX CHUTYalUsX, HPOSBIATH TBOPYECTBO M BOOOpaKEHUE,

OBITh MTHUIIMATUBHBIM

OgiaeHne YHMBePCAJIbHBIMH Pery/JsiTHBHBIMY /1efiCTBUAMM:

) NPpUHSITHE Ce0sl U APYrUX JIIO/Ie:

- NpUHUMaThb MOTHUBBI U apryMEHThHl JPYrUX JIOAEH Npu aHamuze

PE3YJIBTATOB EATENBHOCTH;

- IPU3HABATh CBOE IIPABO U MPABO JIPYTUX JIIOJEH HAa OIIHOKH;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JPYTrOro

YeJI0BEKa;
OK 07. B o6s1acTH 3K010IrM4YECKOr0 BOCIIMTAHUSA: - chopMupoBaTh  MpPEACTABICHHUA: O  XUMHUYECKOU
CopeiicTBOBaThH - C(OPMHUPOBAHHOCTb 3KOJOTUYECKOW KYJIbTYphl, IOHMMAaHHUE | COCTABIISIOIIEH €CTECTBEHHOHAYYHONW KapTUHBI MHpa, POJIH
COXPaHEHHUIO BIMSIHUS COLIMAIbHO-3KOHOMHYECKUX IMPOIECCOB Ha COCTOSHUE | XUMUU B TO3HAHUM SIBJIEHUH MpPUPOIBI, B (OPMHPOBAHUU
OKpY’KaroIeu MPUPOJHON W  COLMAJIBHOM CpeAbl, OCO3HAaHWE TJI0OAJIBHOTO | MBIIUIEHUS W KYJIbTYpPhl JHUYHOCTH, €€ (PYHKIIMOHAIbHON
Cpenbl, XapakTepa 3KOJIOrMYeCKUX MpolieM; I'PaMOTHOCTH, HEOOXOIMMOM JUIsl pelieHHs] MPaKTHYeCKUX
pecypcocOepekeHn | - MUIAaHUPOBAHUE W OCYIIECTBICHUE JCUCTBUN B OKPYXKAIOIIEH cpefie | 3a7lad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K
10, IPUMEHSATD Ha OCHOBE 3HAHUA 1I€JIel YCTOMUNBOTO Pa3BUTHS YEIOBEUECTBA; CBOEMY 3JI0POBBIO U IIPUPOJHON CpENE;
3HaHUS 00 - aKTUBHOE HEIpHATHE ACHCTBUM, MPUHOCSIINUX BpPEA OKpYKarollen | - YMETb co0nroaaTh npaBuIIa HKOJIOTUYECKU
WU3MEHEHUN cpene; 1[e1eco00pa3HOro  MOBEJCHHUS B OBITY M TPYIOBOH
KJIUMaTa, IPUHIMIIBI | - yMEHHE NPOrHO3UPOBATh HEOJIAroNnpusTHbIE JKOJOTUYECKUE | ACSITEIbHOCTH B LENSIX COXPAaHEHHs CBOETO 370pOBbS U
OepeKIMBOrO MOCJIEACTBHS IPEANPUHUMAEMBIX I€HCTBUMN, IPEJOTBPAILATh UX; OKpY’Kalollled MPUPOJHON Cpebl; YYUTHIBATh OIMACHOCTH
IIPOU3BO/JICTBA, - pacipeHue OTIbITa NeSITeIbHOCTH HKOJIOTMYECKOH | BO3JCHCTBUSL HA KUBBIE OPraHU3MbI  ONpPEENIEHHBIX
3¢ (eKTUBHO HaIPaBJIEHHOCTH; BEUIECTB, IIOHMMAas CMBICI IIOKa3aTelsl IpeAeIbHOU




JNIEUCTBOBATE B

- OBJIaJICHUC HaBbIKaMH y‘le6HO-I/ICCJ'IeI[OBaTeJ'IBCKOI71, HpOCKTHOﬁ n

JIOTTYCTUMOM KOHIICHTpAIUU

YpE3BBIYANHBIX COLMAJIbHOU JIEATENBHOCTH;

CUTYyaIUsX.

[IK 1.6. - TOTOBHOCTh K AaKTHBHOW JIGATEIHHOCTH TEXHOJOTHMYECKOH H | - yMETh COOMIOATh MpaBuia SKOJIOTHICCKH
OO6cmyxuBath COLIMAJIbHOW  HAINpPaBICHHOCTH,  CIIOCOOHOCTh  HHHIIMHUPOBATH, | 1I€TIECOOOPA3HOTO MOBEICHUS B OBITY U TPYIOBOI
pacueTHbIC IUIAHUPOBATh U CAMOCTOSTENIBHO BBIMOJIHATH TAKYIO JAESTEIbHOCTD; JIEATEIIbHOCTH B LIEJIAX COXPAHEHUS CBOETO 370POBbS U
OIEPALMH C - CaMoCTOSTENbHO (OPMYIUPOBATH M AKTyaJTU3UPOBATh MPOOIEMyY, | OKpY>KAIOLIEH MPUPOTHON CPEIbl; YIUTHIBATH ONMACHOCTD
HCIIOJIb30BAaHUEM paccMaTpuBaTh €€ BCECTOPOHHE; BO3JEHCTBUS HA )KUBBIE OPraHU3MbI OIIPEACIICHHBIX

Pa3INIHbIX BUAOB
IJIATCKHBIX KapT

- yCTaHaBJIMBATh CYIIECTBCHHBI TNPHU3HAK WJIM OCHOBAHUS IS
CpaBHEHUS, KIIACCU(PUKAIIUU ¥ 0000IICHNUS;

- ONPENEIIATh LIEIU NCITeILHOCTH, 3aJaBaTh apaMeTpbl U KPUTEPUHU
UX JOCTHIKCHUS,

- BHOCHUTHh KOPPEKTHUBBI B JICSITCIBHOCTb, OIICHUBATH COOTBETCTBHE
PE3YNIBTATOB IEJISIM, OLIEHUBATh PUCKH ITOCIICICTBUI NEATEIHHOCTH;

- BJaJleTh HAaBBIKAMHU IMOJIy4€HUsS HH(POpPMAIMK M3 HCTOUYHUKOB
pPa3HBIX THIIOB, CAaMOCTOSATEIHHO OCYIIECTBIATh ITOMCK, aHaJW3,
CUCTEMATHU3AINIO0 U HHTEPIIPETAIINI0 HHPOPMAIIMK PA3TMIHBIX BUIOB
1 (GopM Ipe/ICTaBICHNUS;

- OLEHUBATh JOCTOBEPHOCTH, JIETMTUMHOCTh HH(OpPMAIUH, €e
COOTBETCTBHE IMPABOBBIM U MOPATBHO-ITHUECKUM HOPMaM;

- HCIIOJIb30BaTh CPEJCTBAa MHPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B pEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W
OpraHM3aIMOHHBIX 33724 C COONI0IeHHEM TpeOOBaHHUI SPTOHOMUKH,
TEXHUKHU 0€30MacHOCTH, TUTHEHBI, PecypcocOepeKeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€30MaCHOCTH;

- BJAQJICTh HAaBBIKAMH PACIIO3HABAHWS W 3alIUTHl HH(POPMAIIUH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTMYHOCTH;

- KOOPJMHHPOBATh M BBINOJHITH Pa0dOTy B YCIOBUSAX PEATLHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

- NMPUHUMATh MOTHBBI W apryMEHTHI JPYTUX JIOJCH NPU aHAIW3e
PE3yNbTATOB JIEATEIHHOCTH.

BE€HICCTB, ITOHUMAas CMBICJI ITIOKa3aTCIA HpeﬂeHBHOﬁ
I[OHyCTI/IMOf/'I KOHICHTpaluu




2.1 O6beM THCHMIIMHBI H BUABI Y4eOHOI padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUILINHBI 36
B T.4.

OcHoBHoOE coiepKaHue 28
BT. U..

TEOPETHYECKOE 00yUeHre 20
MIPAKTUYECKUE 3aHATUS 4
nabopaTOpPHbIE 3aHITHUS 4
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/lep:KaHMe (COdep:KaHue 5
NMPHUHKJIAJHOT0 MOYJIsSA)

BT. U..

TEOPETHUECKOE 00yUueHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpome:xxyTounasi arrecranus (1ud¢epeHuMPOBAHHBIN 3a4eT) 2




2.2. TemaTHYeCKHUIl MJIAH U COJePKAHUE TUCHUIIMHBI « XUMHUSD»

HanmenoBanue Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-OPHMEHTHPOBAHHOE), OG1eM 9ACOB dopmupyembie
pa3aesioB M TeM JIa0OpaToOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb KOMIIeTEHIIUH
1 2 3 4
OcHOBHOE coJiepKaHHe 28
Paszgen 1. OcCHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 01
Ctpoenue atomoB | CoBpeMeHHasi MOJENb CTpoeHus aroMa. CUMBOJUYECKUU S3bIK XUMHH. XHUMHWYECKHM SJIEMEHT.
XUMHYECKHUX OnektpoHHas KoHpurypanus atoma. Kiaccupukanus XMMHYECKHX JJIEMEHTOB (S-, P-, O-3JIEMEHTHI).
3JIEMEHTOB U BanentHble  snexkTpoHbl.  BaneHTHOCTb.  DNEKTpOHHAsh  NpUpPOJAa  XMMHUYECKOW  CBS3H.
npupoaa DNeKTPOOTPULIATETLHOCTh. Buabl XUMHUYECKON CBs3M (KOBaJeHTHAs, HWOHHAs, METAJUIMYECKas,
XUMUYECKON BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHUs
CBSI3U IIpakTuyeckoe 3ansaTue Ne 1 2
Pemenne 3amaHuii Ha MCHOJB30BAaHME XWMHUYECKOM CHUMBOJIMKA W Ha3BaHUM COEAMHEHUH IO
HOMEHKJIAType MEXIYHApPOJHOIO COK03a TEOPETHYECKOW W TPHUKIATHOM XUMHH W TPUBUAIBHBIX
Ha3BaHWM JJISI COCTABICHUS XUMHUYECKUX (OPMYI JBYXATOMHBIX COSAMHEHUN (OKCHAOB, CYNb(UIIOB,
TUAPUJIOB U T.11.) U JPYTUX HEOPTaHUUECKUX COCAMHEHUMN OT/IEIbHBIX KJIACCOB.
[IpakTHueckue 3a1aHus HA YCTAHOBIIEHUE CBSI3U MEXAY CTPOCHHUEM aTOMOB XMMUYECKHUX 3JIEMEHTOB U
MEPUOIUYECKIM M3MEHEHHUEM CBOMCTB XMMHUYECKUX JJIEMEHTOB U MX COCIUHEHUN B COOTBETCTBUU C
nosnioxkenueM [lepuoanyueckoil CUCTEMBL.
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 01
Ilepnognueckuii | [lepuonnueckas cucreMa xumuueckux 3neMeHToB .M. Menneneesa. duznuecknii CMBICI 0K 02
3aKkoH U Tabnuna | [lepuogunyeckoro 3akona /.M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
JI.W1. MenpeneeBa | 3IeMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CIIOKHBIX BEUIECTB B COOTBETCTBUHU C TIOJIOKEHUEM
XUMHUYECKOTO AemMeHTa B [lepronnueckoit cucteme. MupoBo33peHUECKOE M HAYYHOE 3HAUCHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX DJIEMEHTOB.
Pa3pnen 2. XuMu4yeckue peakuuu 8
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Tema 2.1. Tunsr
XUMHYECKHUX
peakuuii

OcHoBHOE co/lep:KaHue

Knaccugukanus v THIIBI XUMHUYECKUX PEAKIU C yUacTHEeM HeopraHudeckux BemecTB. CocTaBiieHHe
YpaBHEHUH PeaKIMi COSAMHEHUS, PA3I0KEHUS, 3aMEIIICHHsI, 0OMEHA, B T.4. PEaKIIUi TOPECHHUSI,
OKHCJICHHUS-BOCCTAHOBJICHHS.

YpaBHEHHUsI OKHCIICHHUsI-BOCCTaHOBIICHUs. CTeneHb oKucaeHus. OKUCIUTEh U BOCCTAHOBUTEb.
COCTaBJIeHI/IC nu ypaBHI/IBaHI/Ie OKHCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ METOAOM BHGKTpOHHOI‘O
Oastanca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC PEAKIIMH B TIPUPOJIE, MPOU3BOCTBEHHBIX MPOIECCaxX U
KN3HCACATCIIBHOCTU OpI‘aHI/I3MOB

IIpakTnyeckoe 3ansaTHe Ne 2

KonnuecTBeHHbIe OTHOIIEHNS B XUMHUHU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU M PacyUeThl 110
YPAaBHEHUsAM XUMHYECKHX peakiui. Monb Kak eIMHMIIAa KOJWYeCTBa BeuiecTBa. MosipHas macca.
3aKOHBI COXPaHEHMs] MAcChl U SHEpruu. 3akoH ABoraapo. MosspHblii 06beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTD T'a30B. PacyeTsl Mo ypaBHEHUSAM XMMHUYECKUX PEaKUUil ¢ UCIOJIb30BAaHUEM MacChl, 00beMa
(HoOpMaJsbHbIE YCIOBHS) ra30B, KOJMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEeKTPOTUTHYECKA
sl IUCCOLTUALINS ¥
WOHHEII 00MeH

OcHoBHOE co/iep:KaHue

Teopus snexTponutTryeckoil aucconuany. MoHbel. DNeKTpOINUThI, HEAIEKTPOIUTHI. Peakiinu HOHHOTO
obmena. CocraBiieHUE peakiMii HOHHOro OOMEHa IyTeM COCTaBJIEHUS UX MOJHBIX M COKPALIEHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakliMy. 3aJJaHUsl HAa COCTaBJIIEHUE HOHHBIX peaKuil

JlabopaTopnasi paGora Ne 1

JIaGoparopHas padoTta “TUNbl XUMHUUECKUX pPEeaKIIUN.

HccnenoBanue TUIOB (10 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIIUXCcs BEIIECTB) U PU3HAKOB
XUMHUYECKUX peakuuid. [IpoBenenue peakiiuiit HOHHOTo 0OMeHa, ONpeiesieHNe Cpeibl BOAHBIX
pacTBOpOB. 3a/laHUsl HAa COCTABJICHNE HOHHBIX pEaKLIUi

OK 01
OK 04

Pasznea 3.

CTpOCHHe M CBOMCTBA HEOPraHnvIe€CKUX BEIIECTB

Tema 3.1.
Knaccudukanmus,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

OcHoOBHOeE coiep:KaHue

[Ipenmer Heoprannyeckoit xumun. Kinaccudukanus HeopraHuueckux BemecTB. [IpocTeie U croxHbIe
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, TUAPOKCHIBI, KHCIOTHI, COJIH).
B3anMocBs3b HEOpraHWMYECKHUX BEIECTB. ArperaTHble COCTOsIHUA BelecTBa. Kpucrannuyeckue u
amopdHbIe BemecTBa. THUITBI KPUCTATUTMUECKUX PEMIETOK (aATOMHAs, MOJICKYJIIpHasi, HOHHAS,
MeTaJTn4ecKasi). 3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOHN PEIIeTKH.
3aBHCUMOCTh XUMUYECKOW aKTUBHOCTH BEILIECTB OT BUJA XUMHUUYECKOM CBSI3U U THIA KPUCTAIITNYECKOI
pemtetku. [IpuunHbl MHOrOOOpa3us BEIIECTB

OK 01
OK 02

Tema 3.2. dusuko-

OcHOBHOE coepxaHue

OK 01
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XUMHYECKUE Metamnbl. O6mue pusndeckre U XUMUYECKUEe CBOMCTBa MeTauioB. CriocoObl MoayyeHusl. 3HauyeHue OK 02
CBOICTBa METAJIJIOB M HEMETANIOB B MPUPOJE U SKU3HEAEATEIbHOCTH 4YeJIOBEKa M opraHusmoB. Kopposus
HEOPraHUYECKUX | METaJUIOB: BUJbI KOPPO3UHU, CLIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UU
BEIIECTB Hemeramnel. OOmme Qu3nyeckue W XHUMHYECKHE CBOHCTBA HEMETAIOB. THIWYHBIE CBOHCTBA
HemerauioB [V— VII rpynn. Krnaccubukamus W HOMEHKJIATypa COSIUHEHUNW HEMETaJlIOB.
KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB B IIPUPO/IE
XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIeCTB (OKCHI0B, THIPOKCUIOB,
KHCJIOT, COJIEN U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEJIMHEHMH, BHICIIINX OKCHJIOB M TUAPOKCUIIOB
Paznea 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BellecTB
Tema 4.1. OcHoBHOE coep:kaHue OK 01
Knaccudukanus, | I[losBneHue u pa3BuTHE OPraHUYECKON XUMUH Kak Hayku. [Ipeamer opranndeckoi xumuu. Mecto u OK 02
CTpOCHHE U 3HAQYEHHE OPTaHMYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HayK. OK 04
HOMEHKJIaTypa XUMUYECKOE CTPOCHHE KaK MOPSIOK COSAMHEHHS aTOMOB B MOJIEKYJE COTJIACHO UX BaJCHTHOCTH.
OpraHUYECKUX OCHOBHBbIE TOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHHUSI OpraHndeckux coequHeHuit A.M. bytieposa.
BEILECTB YrnepoaHblii CKeleT OpraHuYecKOd MOJIEKYJbl. 3aBUCHMOCTh CBOMCTB BELIECTB OT XHMHYECKOTO
CaoiicTBa CTpOEHMS MOJIEKYJ. MI30Mepusi U U30MepHI.
OpPraHHYECKUX [lonstne o dyuknuoHansHoU rpynme. Pamukan. [IpuHIuMnel KiacCU(pUKAIUU OPraHUYECKUX
COEITMHEHU N coenuHEeHU. MexayHapoaHass HOMEHKIATypa ¢ TPUHIMIBI  HOMEHKIATYpbl OPTaHUYECKHUX

coenuHenuii. [lonsTne 00 a30TCOAEp)KAlIMX COSTUHEHUSX, OMOJIOTMYECKH AKTHBHBIX BEHIECTBAaX
(yrneBomax, xupax, Oenkax W Jp.), BBICOKOMOJEKYISPHBIX COCAWHCHUSAX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)
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@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENIBHBIX KJIAcCOB (0COOEHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUYECKHUH psif v o0mas popmyina; U30Mepus;
¢bu3nyeckue CBONCTBA; XUMHUECKUE CBOICTBA; CIIOCOOBI OIY4YEHNUs):

— IpenebHbIE YIIIEBOAOPO/b! (aJKaHbl M LUKJIOAJIKaHbl). ['opeHHMEe MeTaHa KakK OJUH U3 OCHOBHBIX
MCTOYHMKOB TEIIA B IPOMBIIICHHOCTH U ObITy. CBONCTBA MPUPOIHBIX YIJIEBOJOPOIOB, HAXOXKIECHUE B
IIPUPO/IE U IPUMEHEHUE AJIKAHOB;

— HemnpelenbHble (JIKEHbl, AJIKMHbI M alKaJueHbl) M apoMaTH4YeCKHe YrieBoAopoibl. l'opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O MJIAMEHU JIJISl CBAPKHU U PE3KH METAJNIOB

— KHUCJIOPOACOAEpIKaIlNe COeIMHEHNs (CIUPThI U (eHOIIbI, KapOOHOBBIE KHCIOTHI U 3(UPHI, aJIbAETH/IbI
U KETOHBI, JKUPBI, YrieBojsl). llpakThdyeckoe NpUMEHEHHWE STHICHIVIMKONS, TIHIEpUHa, (eHoma.
[Ipumenenue ¢opmanbpieryaa, ameranbIeruia, YKCYCHOM KHCIOTBl. Mbplla Kak COJM  BBICIIMX
KapOOHOBBIX KHCJIOT. MoOroIne CBOWCTBA MbLja

— a30TcoJiepKallle COEQUHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeyiku). BbICOKOMOIEKYIsIpHbIE
COEUHEHUS (CUHTETUYECKHE U OMOJOrnyecKu-akTUBHbIE). MoHOMEp, oauMeEp, CTPYKTYPHOE 3BEHO.
[TonmMepu3zanus 3TUIIEHA KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BaHUS.

I'enernueckas cBs3b MEXKAY KjacCaMHM OPraHUYECKUX COEIMHEHUN

Tema 4.2. OcHoBHOE co/lep:KaHue OK 01
WNnentudukanus | buooprannyeckue coeauHenus. [IpuMeHeHwe W OWOJOrMYecKas poJyib yriaeBonoB. OKUCICHHE 0K 02
OPraHUYeCKUX yIJI€BOJIOB — HWCTOYHUK DHEPIMHU JKUBBIX oOpraHu3moB. OOnacT NpUMEHEHUS aMUHOKHUCIOT. OK 04
BEILIECTB, UX [IpeBpamienusi O6enkoB muImM B opraHusme. buonormyeckue Qyukmuu OenkoB. buomornueckue

3HAYEHUE U GbyHKIUY kUpoB. Posb oprannyeckoi XUMuU B pelieHuH mpoOIeM MUIEBO 0€30macHOCTH

MIPUMEHEHUE B Ponp opranmdeckoil XMMHUM B PEIICHUHM MPOOJIEM DHEPreTUUYECKON Oe30MacHOCTH, B Pa3BUTUU

OBITOBOI U MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpUAIOB, HOBBIX HCTOUHUKOB YHEPTHH (aJIbTEPHATUBHbBIE UCTOYHUKHU

MPOU3BOJICTBEHHOM | sHepruu). OMacHOCTh BO3JEUCTBHS Ha >KMBBIE OPraHU3Mbl OPTraHUYECKUX BEIIECTB OTAEIbHBIX

JIEATEIIbHOCTH KJIacCOB (YTJIEBOJOPOABI, CIHUPTHI, (EHOIBI, XJIOPOPTaHUYECKHE MPOU3BOJHBIC, ANbIETHABI U [Ip.),

YyeJoBeKa CMBICJI TOKA3aTeNs MPEIETbHO TOMYCTUMON KOHIEHTPALUT

Paszpgea S. Kunernveckne u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKNX PeaKuuid

CxkopocTb OcHoBHOeE coep:xaHue OK 01
XUMHYECKUX CKOpOCTh peaKIuu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX (DAKTOPOB: MPHUPOABl PEArUPYIONIUX BEIIECTB, OK 02
peaKkuuu. KOHIEHTpPALlUM PpPEAarupyrolnX BeEIIECTB, TEMIIEPATypbl M IUIOLIAJA PEAKUUOHHOW IOBEPXHOCTH.

XuUMHUYECKOe Ternnobie 23 (HEKTH XUMUUECKUX PEAKIHA. DK30- U IHAOTEPMUUYECKUE, PEAKIIUH.

paBHOBECHE OOpatumocTh peakiuii. XUMUYECKOe pPaBHOBECHE M €ro CMEIICHHWE TOJ JEeHCTBHEM pa3IUYHbBIX

(akTopoB (KOHLIEHTpAllUs pPEareHTOB WM MPOJIYKTOB pEaKIUH, AaBJIEHUE, TeMmIeparypa) i
CO3JJaHUs ONTUMAJIbHBIX YCIOBUN NTPOTEKaHUs XuMudeckux npoueccon. IIpunnun Jle [larense
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Paznea 6. PacTBOpBI 4
Tema 6.1. OcHoBHOE coepKaHue OK 01
[TonsTue o PactBopenune kak ¢usnko-xuMudeckuii mpoiecc. PactBopbl. CriocoObl MPUTOTOBIICHUS PACTBOPOB. 0K 02
pacTBOpax PactBopumocTs. MaccoBass nons pacTBOpeHHOro BemiectBa. (CMbICH IOKa3arens MPeesbHO OK 04

JOMyCTUMON KOHLIEHTPAIIMH U €T0 UCIIOIb30BAHUE B OIICHKE HKOJIOTUIECKOI 0€301MacHOCTH. OK 07

[IpaBmia 3KOJOTHYECKH 1€I€CO00Pa3HOr0 MOBENEHUSI B OBITY M TPYAOBOM NEATEIBHOCTH B ILIEJSAX 2

COXPAHEHUS CBOETO 30POBbS U OKPYKAKOUIEH IPUPOIHONU CPEBI; OMMACHOCTh BO3JACHCTBUSA HA KUBbIE

OpraHu3Mbl OIIPE/ICTICHHBIX BEILIECTB.

Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN Ha PACTBOPHI, UCIIOIB3YEMbIC B OBITOBOM

Y IIPOM3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKA

JlaGopaTopHas padora Ne 2

JlaboparopHas padora «IIpuroroBienue pacTBOPOBY.

[IpuroroBnenue pacTBOpOB 3alaHHON (MaccoBOM, %) KOHIIEHTPAIIMU M OIpPEACIICHUE CPeAbl BOTHBIX 2

pacTBOpOB.

Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOTO MOLYJIs1) 6
Pa3nen 7. Xumusi B GbITY H IPOM3BOACTBEHHOI IeATEIHLHOCTH Ye10BeKa 6 OK 01
Xumus B ObITy 1 [OcHOBHOE cosep:kaHue OK 02
pOU3BOICTBEeHHOM | HoBeliIne TOCTHKEHUSI XUMUUYECKON HAYKH U XUMUYECKOW TeXHOJOTHH. Ponb XumMum B oOecrieueHun OK 04
JEATEIIbHOCTH 9KOJIOTMYECKOM, SHEPreTHUYeCKON M MUIIEeBOM O€30MMacHOCTH, Pa3BUTUM MeIUIMHbBL. [IpaBuna noucka u 2 OK 07
YyeJloBeKa aHalM3a XHMMHYECKOM WHGOpMAalUd W3 PA3NUYHBIX HCTOYHUKOB (HayyHas U YydyeOHO-HaydHas MK 1.6

JUTepaTypa, cpecTBa MaccoBoi nH(Gopmanuu, cetb HTEepHeT)

IIpakTnyeckne 3anaTusa Ne 3,4

[Tonck m aHanu3 KeWCOB O MPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJOTMH ¢ yuyeToM Oyaymieu 4

npodeccnoHaNbHOM IeATENbHOCTH

3amura: [lpencraBnenne pe3yabTaToB pelieHus KecoB B popMe MUHU-I0KJIA/1a ¢ pe3eHTalnuen

IIpomexyTouyHas aTrecTanys Mo JUCHUILINHE (AN PepeHIHPOBAHHBIN 324eT) 2

Bcero 36
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5. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM U CHUILIAHBI

TpedoBaHKMsi K MUHUMAJBLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecreYeHH 0

Peanuzanuss mporpamMmbl mpeaMera TpeOyeT Hanuyus y4eOHOro KaOMHETa MaTeMaTHKU |
CTaTUCTHKH; Ta0OPATOPHIA HE TPEITYCMOTPEHO.

O6opynoBanue yaeOHOTo KabUHeTa!

— y4eOHBIE CTOJIBI;

— pabouee MECTO MPeroIaBaTels;

— KOMIUICKT y4eOHO-HATJISAHBIX TOCOOUH 110 TUCIHUILINHE;
— pa3gaTovHbId MaTepHal.

TexHuueckue cpencTBa 0OydeHus:

—  MOOWJIBHBIN MYJIbTUMEIMHHBINA KOMIUICKC: IPOEKTOP, SKPaH, HOYTOYK.

OobopynoBanue abopaTopu U pabouux MecT JabopaTOpHU: MEH3YPKH, IMHIIETKU-KANeIbHHIIbI,
TEPMOMETPBHI, puIbTpoBaibHas OyMara, CTEKJISIHHbIC TIPOOUPKH, PE3HHOBBIE IPOOKH, MEPHBIE IIMIINH/IPHI,
BOPOHKH CTCKIIIHHBIC, XMMHUYECKHE CTaKaHbl CTCKJSHHBIC MAJIOYKH,; WHAWKATOPHBIC IOJOCKH ISt
onpenenenust pH u np. naboparoproe 060pyI0BaHHE.

HNudopmanuonHoe odecnieyeHne 00y4eHus
OcHOBHBIE HCTOYHUKH

Jlutst mpernoiaBarenei

1. Tabpuensn O. C. Xumus. 10 kimacc. bazoBsiii yposens «Jlpodar», 2019

INabpuensu O. C. Xumus. 11 knacc. bazossiii ypoBens «Jpodar, 2020

3. Xumus : yueOHHK U cpeaHero npodeccruoHansHoro odpasosanus / F0. A. Jlebenes, I'. H. ®anees,
A. M. T'ony6es, B. H. llanosan ; mox obmeit penakuueii I'. H. daneeBa. — 2-e uza., mepepad. u
nor. — Mocksa : M3garensctBo FOpaiit, 2023. — 431 ¢. — (IIpodeccronanpHoe 00pa3oBaHUE). —
ISBN 978-5-9916-7723-3. — Texkcr : anextponHslii // OOpa3oBatenbHas miargopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/513073

no

s cryneHToB
1. Epoxun, FO.M. Xumus. 3agaun u ynpaxsenus / KO.M.Epoxun. - YuyeOnoe nocodue qist CIIO. -
M. : U3n-ii uentp "Axanemus", 2019. - 288c. - (Ilpodeccronansnoe obpazosanue). - ISBN 978-5-4468-
7833-8 : 693-60.
2. Epoxun, IO.M. Xumusa s npodeccuit M CHeUUMAIbHOCTEH TEXHHUUYECKOTO U E€CTECTBEHHO-
HayyHoro npoduist / FO.M.Epoxun, U.b.KoBanesa. - Yuebnuk. - M. : U3a-ii uentp "Axkanemus", 2020. -
496c¢. - (ITlpodeccuonanproe odpazosanue). - ISBN 978-5-4468-8661-6 : 940-80.
3. AHn¢puHorenosa, M. B. Xumus: y4yeOHMK M NPaKTUKYM sl CpEeIHEro NpodecCHOHAIBLHOTO
obOpazoBanusi/ U. B. Aupunorenona, A. B. ba6kos, B. A.IlonkoB.— 2-¢ u3n.,, ucmop. W JAON. —
Mocksa : U3znarensctBo FOpaidt, 2023. — 291 c. — (IIpodeccuonansHoe oopazoBanue). — ISBN 978-5-
534-11719-6. — Texkcr : amekTpoHHBIH // OOpaszoBarenbHas twiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807

I[OHOJIHI/ITGJILHLIG HCTOYHUKH

s mpenogasarenen
[Topran pynaameHnTanbHOro xumuueckoro oopasonanust ChemNet.
http://www.chemnet.ru Xumuueckas nadopmarmonHas cets: Hayka, oOpa3zoBaHue, TEXHOJIOTUU
http://school-collection.edu.ru/collection/chemistry Emunast xosmmekiust ITOP: IlpeamerHas KOJIEKITHS
«XuMHus»
http://experiment.edu.ru EcrecTBeHHO-Hay4HbIe JKcrepuMeHTH: xumus. Komekmus Poccuiickoro

00111€00pa30BaTENILHOTO MOpTala
http://www.alhimik.ru AJIXUMUK: caiit JI.}O. AnukOGepoBoii



Jnst ctyaeHToB
http://www.chemistry.ssu.samara.ru Opranuueckasi XUMHsI: 3J€KTPOHHBIA Y4eOHUK JIJIs1 CPeTHEH IMIKOJIBI
http://www.hemi.nsu.ru OCHOBBI XUMHH: JIEKTPOHHBIN YICOHUK
http://www.chemistry.ru OTKpBITBIN KOJUISIK: XUMHUS

4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUS 00111€00pa30BaATEILHON TUCHUIIIMHBI

KoHTpons ¥ OIlEHKAa pe3ynbTaTOB OOyYEHHs OCYIIECTBISIETCS IpenojaBaTeleM B Ipolecce
NPOBEICHUS NPAKTUYECKUX 3aHATHH W Ja0OpaTOpHBIX padOT, TECTUPOBAHMS, a TAKXKE BBITOJHEHHS
00y4aromyUMHUCs HMHIUBUAYAJIbHBIX 3aJaHUi, MPOEKTOB, HCCIeNOoBaHUNA. Pe3ynprartel o0yuyeHHS
OTIpeNeNAI0T, YTO OOydaromuecss AOJDKHBI 3HATh, NMOHMMAaTh M JIEMOHCTPUPOBATH IO 3aBEPILICHUH
U3Yy4EeHUS JUCLUIIIINHBL.

Hns  GopMupoBaHMs, KOHTPOJIS M OLEHKH pE3YylbTaTOB OCBOCHUS Y4E€OHOM JUCLMIUIMHBI
UCIOJIB3YeTCsl CUCTEMAa OLEHOYHBIX MEpONPHITUH, MpeacTaBisomas co0od KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTTITACOBAHHBIX C pe3ylbTaTaMu 00ydeHus u copmynupoBaHHbix ¢ yauerom ®I'OC COO

(mpeametHsble pe3ynbrathl o aucuuruae) 1 I'OC CIIO.

THNbI OLEHOYHbIX

MIOJIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHYECKHUX IJIEMEHTOB
JI.1. MenaeneeBa

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesynbrar 00yuenus .
MeponpusITHIA
| OcHoOBHOE co/iep:KaHue
! Pa3znen 1. OcHOBBI Popmyauposars,
0a30Bble MOHATHS U
CTPOEHUS BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 CrtpoeHnue aToMOB CocraBistte xuMudeckrne |1, XuMudeckuil JUKTAHT
XUMHUYECKHX 3JIEMEHTOB |(hopMyIbl coeuHeHH B |«CTpoeHHe aTOMOB XMMHYECKHUX
Y TIPUPOJIa XUMUYECKOW |COOTBETCTBUH CO AJIEMEHTOB | MPUPOIA
CBS3U CTETNEHBIO OKUCIICHUS XUMHUYECKOMN CBS3H.
XUMUYECKHX AJIEMEHTOB, |2. 3a/1la4i Ha COCTABIICHHE
MCXOJIS U3 BAICHTHOCTU U |XUMUYECKUX hopmy
AIEKTPOOTPHUIIATEIIBHOCTH |JIBYXaTOMHBIX COEAMHEHUN
(oxcum0B, cynbPHUI0B, TUIPUIOB
U T.IL).
1.2 | OK 01 |I[lepmoauueckuii 3aKoH u|XapaKkTepu3oBaTh 1. Tect «Metannnueckue /
OK 02 |rabmuma JI.W. XAMHYECKHE DJICMCHTHI B |HEMETAJNTNYECKHUEe CBOMCTBA,
Meneneena COOTBETCTBUU C UX AIEKTPOOTPHUIIATETILHOCT U

CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX DJICMCHTOB B
COOTBETCTBUE C MX JIEKTPOHHBIM
CTPOECHUEM U TOJOKEHUEM B
MEPUOINYECKON CUCTEME
XUMHUYECKUX 31eMeHTOoB J[.1.
Menneneesay.

2. IlpakTnueckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3H MEXKTY
CTPOECHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB ¥ MIEPUOTUICCKUM
W3MCHCHUEM CBOMCTB
XHUMUYECKHX DJIEMEHTOB U HX
COCIMHCHUI B COOTBETCTBHH C
nojoxxenueM [lepronnueckoit
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Tunsl oLeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust N
MeponpusTHii
CUCTEME.
2 XapakTepu3oBaTh THIIbI
Pa3nen 2. Xumnueckue XUMHHECKUX PeaKiii
peakuuu
2.1 | OK 01 THOBI XUMHUYECKUX CocTaBisATh peakuu 1. 3amaun Ha cocTaBIECHUE
OK 04 |peakumii COEJIMHEHUS, PA3JIOKEHUS, |YPaBHEHUI peakLuii:
oOMeHa, 3aMelIeHuUs, — COEMHEHMSI, 3aMellleHus,
OKUCITUTEIBHO- pa3ioxeHus, 0OMeHa;
BOCCTAaHOBUTEJIbHbBIE — OKHUCJIUTEIBHO-
peakiuu BOCCTAaHOBUTEJIBHBIX PEAKIIUA C
HCIIOJIb30BaHUEM METOJa
AJICKTPOHHOTO OaJlaHca.
2. 3a/1auu Ha pacyeT MaccChl
BEIIIECTBA WM 00BEMA
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wi 00bEMY
OJIHOTO M3 YYacTBYIOIIUX B
peaKL Uy BELIECTB; pacuCThl
Macchl (00bEMa, KOJIMYeCTBa
BELIECTBA) IPOJYKTOB PEaKIUH,
€CIIM OJTHO U3 BEIIECTB UMEET
IPUMECH
2.2 DNEeKTPOIUTHYECKAS CocTaBmsTh ypaBHEHUS 1. 3amanus HA COCTaBJICHHE
JUCCOITUAITUS M HOHHBIA |XMMHYECKUX PEaKIIHU MOJICKYJISIPHBIX ¥ HOHHBIX
oOMeH HMOHHOTO OOMEHa C peaKIuil ¢ yaacTueM KUCIOT,
Y4aCTHEM OCHOBAaHUH U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEIbI
2. JTaboparopHas padota "Tumnsl
XUMUYECKHUX peakiui”
3 Pa3nea 3. Crpoenue u |HMccienoBath cTpoeHue u
CBOMCTBA CBOMCTBA
HEOPraHUYeCcKHuX HEOPTraHUYeCKUX
BelleCTB BeLIeCTB
3.1 |OKO01 |Knaccudukanus, Knaccudunuposats 1. Tect «Homenknatypa n
OK 02 [HomeHknaTypa u HEOPraHUYECKUE Ha3BAHUE HEOPTAHUYECKHUX
CTpPOCHHUE BEIIIECTBA B COOTBETCTBUH |BEIIECTB UCXOS U3 UX
HEOPraHUYEeCKUX C UX CTPOEHUEM XUMHYECKON (HOPMYITBI UITN
BEIIIECTB COCTaBJICHUE XMMHYECKOMN

(bopMyIbI UCXOIS1 U3 HAa3BaHUS
BEIL[ECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAJIBHOU
HOMEHKJIATYPE».

2. IlpakTideckue 3a1aHus 10
KJIacCU(UKaLlMU, HOMEHKJIaType U
XUMUYECKUM (opMyIam
HEOpPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.
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Tunsl oLeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust N
MeponpHuATHIA
3. [IpakTHueckue 3aanus Ha
ONPEAEIEHUE XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM
CBSI3U U TUIIA KPUCTAIUINYECKON
peleTKu
3.2 | OK 01 PU3NKO-XUMHUYECKUE VYcraHaBnuBaTh 1. Tect «OcobenHoctu
OK 02 CBOWCTBa 3aBHUCHMOCTh (PU3HUKO- XHUMHYECKHUX CBOMCTB OKCHJIOB,
HEOPraHUYECKUX XUMHUYECKHX CBOWCTB KHCIIOT, OCHOBaHUi, aM(pOTEpHBIX
BEILIECTB HEOPraHWYECKHUX BEIECTB |TUAPOKCHUJIOB U COJICH.
OT CTPOEHUSI aTOMOB U 2. [IpakTHKO-OpUEHTUPOBAHHBIE
MOJIEKYJI, @ TAK)XKE TUIIA  |TEOPETUUYECKUE 3aJjaHMsI Ha
KPUCTAJUIMYECKOU CBOICTBA U MOJIYYEHUE
peIIeTKH HEOPraHWYECKUX BEIECTB
4 Pasznen 4. Crpoenune u |UccaenoBars crpoeHue v | KoHTposibHas padora
CBOliCTBa cBoiicTBa oprannyeckux |«CTpoeHHe U CBOMCTBA
OpPraHuYecKux BellleCTB OPraHUYecKHX BellecTB
BelleCTB
4.1 | OKO01 |Knaccuduxkarusi, Krnaccudumnuposatsb 1. 3apanus Ha cocTaBieHUE
OK 02 |cTpoeHue u OpraHMYeCcKHE BEUIECTBa B [HA3BAaHUM OpraHUYECKUX
OK 04 [HoMeHKIaTypa COOTBETCTBUU C UX COEJIMHEHUH 110 TPUBUAILHOW MU
OpraHUYECKUX BEUIECTB |CTPOECHUEM MEXIYHApOAHOU
CBolicTBa Oprannyeckux | Y cTaHaBIuBaTh CHUCTEMAaTUYECKOM HOMEHKJIIATYypE.
COEIMHEHU I 3aBHCUMOCTh (PU3UKO- 2. 3agaHusi Ha COCTABJICHUE
XUMUYECKUX CBOWCTB MTOJTHBIX M COKPAIIEHHBIX
OpPTaHUYECKUX BEIIECTB OT |CTPYKTYPHBIX HOpMyIT
CTPOEHUS MOJIEKYJI OpTraHWYECKHUX BEIECTB
OT/IENIbHBIX KJIaCCOB.
3. 3aaHus Ha COCTaBIIEHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C y4acTHeM OpTraHUYeCKHX
BEILECTB HA OCHOBAHUU UX
COCTaBa U CTPOEHHSI.
4. 3agaHusi Ha COCTABJICHUE
YpPaBHEHUN XUMHYECKUX PEAKIUH,
WJUTFOCTPUPYIOLIUX XUMHUYECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PeaKUui u
TE€HETUYECKOM CBSI3U
OpPraHWYECKHUX BEILECTB Pa3HbIX
KJIaCCOB.
4.2 | OK 01 WNnentuduxarms Uccnenosars 1.ITpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |opranuyeckux BEIIECTB, [KAYECTBEHHBIE PEAKIIMU  [3aJaHUs [0 COCTABICHUIO
OK 04 |ux 3HaueHue U OpPraHU4YeCKUX XUMHYECKHUX PEAKIHUN C y4aCTHEM

pUMEHEHHE B OBITOBOM
Y IIPOU3BOJICTBEHHOMN
JEeATEIbHOCTH YEJI0BEKA

CO€IUHEHMH OTACIbHBIX
KJIaCCOB

OpPTaHHYECKUX BEIIECTB, B T.4.
HCIIOJIb3YEMBIX JIJIST UX
uaeHTuGUKAIUN B OBITY U
MIPOMBIIIIJICHHOCTH.
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Tunsl oLeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust N
MeponpusTHii

5 Pa3nean 5. XapakTepu3oBaTh
Kuneruueckue u BJIMSIHHE PA3JIUYHBIX
TepMoAMHAMHUYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peakuuii
XHUMHUYECKHX pPeaKkuuid

5 | OKO1 CkopocTh XMMHUYECKUX | XapaKkTepru30BaTh [IpakTHKO-OpHUEHTHUPOBAHHBIE

OK 02 |peakumii. XuMHUYECKOE |BIMSIHME KOHLUEHTPALMU |TEOPETUUYECKHE 3a/laHus Ha
paBHOBeECHE pearupyrouux BelecTB U |aHaJIu3 (PaKTOpPOB, BIUSIONIUX Ha
TEMIIEPATYPbI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUYECKOMN
XUMHUYECKHUX PEaKIIHii peaxuu.
XapakTeprus3oBaTh
BIIUSTHUE U3MEHEHUS
KOHLEHTPALlUU BEIIECTB,
peaxIuu cpesl U
TeMIIepaTyphl Ha
CMEIIeHNEe XUMHUECKOTO
paBHOBECHSI
6 HccnenoBath HCTUHHBIE
Pa3znen 6. PacTtBopsl PACTBOPBHI € 3aJaHHBIMHA
XapaKkTepuCTUKAMH
6.1 | OK 01 [Tonstue o pactBopax  (Pa3nuuars UCTUHHBIE 1. 3agauu Ha MPUTOTOBJIECHUE
OK 02 pacTBOpHI pPacTBOpPOB.
OK 04 2. ITpakTMKO-OpUEHTUPOBAHHbBIC
OK 07 pacueTHbIe 3aJlaHus Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
MIPOU3BOJICTBEHHO! JESITENIbHOCTH
YesoBeKa
HccnenoBath pusmko- JlaGoparopHas pabota
XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB

Il | lIpojeccuoHaILHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoAepKaHNe NPUKJIATHOTO MOLYJIS)

7 Pa3zpen 7. OuenuBarth nocjaeACTBHA |3aluUTa Keiica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuueil npodeccuoHaIbLHOM
NPOU3BOACTBECHHOU NMPOU3BOACTBECHHOM AeSITeIbHOCTH)
AeATeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
Je10BeKa ¢ MO3HIMH

IKO0JIOTMYECKOM
Oe3onacHoCcTH

OK 01
OK 02
OK 04
OK 07
IIK 1.6

Xumus B ObITY U
MPOU3BOJACTBEHHOMN
JesITeTbHOCTH YeJIOBEKa

O11eHUBAaTh MMOCIEICTBUSA
OBLITOBOM U
MIPOU3BOJACTBEHHOMN
JIeSITCILHOCTH YEJIOBEKa C
MMO3HUIUM SKOJIOTHUECKOM
0e30macHOCTH

Keiic (c yuerom Oymymieit
po¢eCCHOHATBHON
JIESITEIILHOCTH )

19




