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OOBPEHA

Ha 3acegannu I11IK gucnuiime MaTeMaTHYeCKOro
1 00IIIEro eCTeCTBEHHOHAYYHOTO IHKJIa
ITporokon Ne 11 ot «_07_»_wmions_2024r

IIpencenarens IILK H.E. Macnosa

Paboyas mporpamma y4eOHOM TUCIUIUIMHBL pa3paboTaHa Ha OCHOBE:

- @enepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApTa CpPeAHero MpodeccruoHalbHOTO
obpazoBanus 40.02.04 «HOpucnpynenus» (yTBepkKaeH NprukazoM MHUHUCTEPCTBA 00pa30BaHU U HAYKH
P® No 798 ot 27.10.2023r.);

- 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. O6mas xapakTepucTHKA MPUMEPHOIi padoueii mporpaMMbl 0011e00pPa30BaTeIbHOM
AUCHMILINHBI « XMMM»

1.1. MecTo AUCHHMILUIMHBI B CTPYKTYpe NMpodeccHoHaBLHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
CIIO:

OobmeoOpa3oBaTenpbHas  JUCHUIUIMHA  «XUMHUS»  SBISETCsl  00sA3aTeNbHOM  4YacThIO
001e00pa3oBaTeIbHOrO ITMKJIAa 00pa3oBaTeIbHOW mporpaMMmbl B cooTBerctBHM ¢ DPI'OC 1o
cnenuansHocTH 40.02.04 «}OpucnpyneHuus».

OobmeoOpa3oBaTenbHas  JUCUUIUIMHA  «XUMHUS» U3ydaercds Ha 0a30BOM  ypoBHE B
o0meo0pa3oBaTeIbHOM LHUKIE Y4eOHOro IUIaHAa OCHOBHOHM mpodeccHoHanbHOM 00pa3oBaTeNbHOM
POTPaMMBI.

1.2. leqn u muIaHupyeMble Pe3yabTAThl 0CBOCHHUS TUCHUTLINHBI:

1.2.1. leau u 3a7a4u AUCUUIJIMHBI

DopMupOBaHUE y CTYACHTOB MPEICTABICHHS O XUMHUYECKON COCTaBISIOIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpPa KaK OCHOBBI NPUHATUS PEUICHHH B XU3HEHHBIX M IPOU3BOJICTBEHHBIX CHUTYAIHX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOIHOM cperie.

3agauu AUCHMILINHBI:

1) chopMupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX TPOIIECCOB U SBJICHUN B
OKpYXKalolllel cpene, LEJNOCTHOM HAydyHOW KapTUHBI MHpA, B3aWMOCBSI3M M B3aMMO3aBHCUMOCTH
€CTECTBCHHBIX HaYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIBI HEOPTAaHUIECKHX U OPTaHUYECKUX BEIIECTB, YPABHCHHS
XUMHYECKHX peaklud, OOBACHATh HUX CMBICH, HWHTEPIPETUPOBATh PE3yAbTaThl XUMHUYECKUX
JKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM TMPOBEACHHUS MPOCTEHIINX XHUMHUYECKUX OKCIIEPHUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOMIOJICHNEM TMpaBHJI 0€30MacHOr0 OOpallleHHs C BELIECTBAMH U JaOOPaTOpPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HWH(MOPMAINIO XUMHUYECKOTO XapakTepa U3 Pa3IMIHBIX
HUCTOYHUKOB;

5) chopmupoBaTh YMEHHUs MPOTHO3UPOBATH TMOCIEACTBHS CBOCH NEATEIHHOCTH W XUMHYECKHX
MPUPOJTHBIX, OBITOBBIX W TPOU3BOJICTBEHHBIX ITPOIIECCOB,;

6) chopMupoBaTh MOHMMAHHUE 3HAYUMOCTHU JOCTHKEHHH XUMUYECKOW HAYKH M TEXHOJOTHH s
pa3BUTHS COLIMATBFHON U TIPOU3BOJCTBEHHOM cdep.

1.2.2. IInanupyemble pe3yabTaThl 0CBOCHHUS 0011e00pa30BaTeIbHON JMCIHUILIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO u Ha ocHoBe ®T'OC COO

Ocoboe 3HayeHHWE JUCHMIUIMHA HMeeT npu (POPMUPOBAHMM U  PA3BUTUM OOIIUX H

pohecCHOHATBHBIX KOMITETEHIIUHI:

OK 01. BeiGupats croco0bl pemeHus 3a1ad npopecCuoHaIbHON eSTeTbHOCTH TPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEJCTBA MMOMCKA, aHAIN3a U UHTEpIpeTallii HHOpMAIUH, U
MH(}OPMaLMOHHBIE TEXHOJIOTUH JJIs1 BBITIOIHEHMS 3a/1a4 MPOPECCUOHANBHOMN JesITENbHOCTH

OK 04. 3ddexTnBHO B3aMMOEHCTBOBATh U Pa0OTATh B KOJIEKTUBE U KOMaH/Ie

OK 07. CopelicTBOBaTh COXPAaHEHHUIO OKPYXAlOIIEH Cpelbl, PecypcocOepereHuIo, MPUMEHSTh
3HaHUS 00 M3MEHEHUH KIMMarta, MPUHLUIBI O0EpexIMBOro MpOM3BOJCTBA, 3(PPEKTUBHO IeicTBOBATh B
Ype3BhIYAITHBIX CUTYaIUIX

I[IK 1.3. Briagerp HaBbIKaMM TMOATOTOBKH IOPUJIUYECKUX JTOKYMEHTOB, B TOM 4YHCIE C
UCTIOJTb30BaHNEM MH(GOPMAITMOHHBIX TEXHOIOTHA.



Koa n
HAHMEHOBaHHE
GopMupyembIx
KOMIIeTeH U

IlnanupyemMble pe3yJbTaThl 0CBOCHHS M CHHIIJIHHBI

O01mme

JAucnuninHapHbie

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

B yacTu Tpy10BOro BOCIUTAHHUS:

- TOTOBHOCTh K TPYydy, OCO3HAHUE
Tpynonooue;

- TOTOBHOCTh K AaKTHBHOW JIEATEIHHOCTH TEXHOJOTHYECKOH W
COIMAJILHOW  HANpPaBJICHHOCTH,  CIIOCOOHOCTh  HWHUIIMHPOBATH,
TUTAHUPOBATH M CAMOCTOSITEIIEHO BBIITOJHATH TAKYIO JICITCILHOCTB;

- HHTEpeC K pa3inyHbIM chepaM npodecCHOHATBLHOMN IeATEIbHOCTH,
OBiajieHne YHHBEPCAJIBHBIMH Y4YeOHBIMH TO3HABATEJIbHBIMH
JeHCTBUSIMU:

a) 0a30Bble JIOTHYECKHUE AeiliCTBUS:

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

- YCTaHaBJIMBAaTh CYIICCTBCHHBIH MPHU3HAK WJIA OCHOBaHHS JUIS
CpaBHEHUS, KJIACCH(PUKAIIUU ¥ 0000IICHNS;

- OTIPEENATh IeNU AESITeTbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU
WX JIOCTHOKEHUS,

- BBISBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHUs B PaCCMATPUBAEMBIX
SIBJICHUSX

- BHOCUTH KOPPEKTHBBI B JI€ATEIHHOCTh, OIEHUBATh COOTBETCTBUE
PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKH ITOCIICICTBUI IEATETHHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE MPH PEIICHUU >KU3HEHHBIX
npobem

0) 0a3oBbIe HCCIEA0BATEIbCKHE TeHCTBHS:

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

- BBIABJIATH NPUIMHHO-CIICJCTBCHHBIC CBSI3M W aKTyaJIM3UPOBATh
3a/1avy, BBIIBUTATh TUIIOTE3Y €€ PEIIeHHUs, HaXOIUTh apTyMEHTHI JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHWH, 3aJlaBaTh IapamMeTphl M
KPUTEPUU PEIICHUS;

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

OCHHOCTH  MAaCTCPCTBA,

- BIAJETh CHUCTEMOW XHMMHUYECKUX 3HAHUH, KOTOpasd
BKJIIOYAET: OCHOBOIIOJIAralOIIMe TOHATHS (XUMHYCCKUMN
JJIEMEHT, aTOM, 3JICKTpOHHas 00o0joYKa aroma, s-, p-, O-
JJIEKTPOHHBIE  OpOWTAIM  aTOMOB, HMOH,  MOJEKYIJIa,
BaJICHTHOCTD, 3JIEKTPOOTPHULIATEIILHOCT, 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, OMOJIOTMYECKH AaKTHUBHBIC
BemiecTBa (YriieBOAbI, KUPbI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJSPHBIE COCIMHEHUS,
KPUCTAJUINYECKAs PEIIeTKA, TUMbl XUMHYECKHX PpPEaKIUM
(OKUCIUTENBHO-BOCCTAHOBUTEIIBHEIE, JK30-U
SHAOTEPMHUUYECKUE, PEAKIMd HOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS
JcCoLManus, OKHUCIMTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PEeaKluu, XUMHUYECKOE PAaBHOBECHUE), TEOPUHU U
3aKOHBI (TE€OpUS XHUMHUYECKOTO CTPOEHHUS OPraHuYecKhX
BemectB A.M. bytiiepoBa, Teopusi 3IEKTPOIUTUYECKON
auccoumranuu, nepuonnueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, (PAKTOJIOTUYECKUE CBEACHUS O

CBOMCTBaxX, cocTaBe, IMOJIyueHUH U  0Oe30MacHOM
HCIIOJIb30BaHUU BAXHEHIINX HEOPraHUYECKUX u
OpraHMYECKHUX BEIIeCTB B OBITY U  NPaKTUYECKOU

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 UCIOJIb30BAaHUS B 103HABATEIbHOM U COLMAILHON
IIPAaKTHUKE

IPEBPALLCHUI; BBIABIATh B3aUMOCBSI3b XMMUUYECKUX 3HAHUH
c HOHSTUSIMU u IIpEJICTaBICHUSIMU OpYTrux
€CTECTBEHHOHAYYHBIX IIPEJMETOB;

- yYMETb HCIOJb30BaTh HAWMEHOBAHUS XMUMHUYECKHUX
COEAMHEHUI MEXIYHapOIHOIO COK3a TEOPETUYECKOH U
MPUKJIAJHON XMMHUU U TPUBUAIbHBIE HA3BAHUS Ba)KHEHIIMX
BEIIECTB  (ITWJIEH,  aleTWIeH, IJUUepuH,  (EeHo,
(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
XUMHUYECKHUX peaKuil, OObSICHIATh UX CMBICI; TOATBEPKAATh
XapaKTepHbIe XUMHYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMHU  OJKCIIEPUMEHTAaMM M 3aIllUCAMU
YPaBHEHMH XMMUYECKUX PEaKIIHii;

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

- chopMupoBaTh  NpPEJICTaBICHUS: O  XUMHYECKOMH
COCTABIISIOLIEN €CTECTBEHHOHAYYHOW KapTHHBI MHMpA, POJIU
XUMHUHM B TIO3HaHWM SIBJICHUM MpHUPOAbI, B (GOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYphl JIMYHOCTH, €€ (YHKIIMOHAJIbHON
IPaMOTHOCTH, HEOOXOAMMOM MJis pElIeHUs MPaKTUYECKUX
3aJa4 M DKOJOTMYECKH OOOCHOBAaHHOTO OTHOILEHHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOM CpPEAE;

- 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; HCIIOJIb30BATh




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 JUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

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

- OCO3HAaHHME LIEHHOCTM HAyYHOM JAESATEIbHOCTH, T'OTOBHOCTH
OCYUIIECTBJISTh TPOEKTHYIO U HCCIEI0BATEIBCKYIO EATEeIbHOCTh
WHJIMBU1yaJIbHO U B TPYIIIIE;

- yMeTb IUIAHUPOBaTh M  BBINOJHATH XUMHUYECKUU
9KCIIEPUMEHT (IIPEeBPAILECHUSI OPraHMYECKUX BEIIECTB MpU
HarpeBaHuM, MOJYyYEHUE STUJICHA U U3yYEHUE €r0 CBOMCTB,
KayeCTBEHHbIC PEaKLMU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO
KHUCIIOTY; JeHarypanus OCIKOB MPH HArpeBaHUU, I[BETHBIC
peakuuu OENKOB; MPOBOAWTH PEaKUUUu HOHHOTO OOMEHa,
OTPENIEATh CpPEly BOJHBIX PacTBOPOB, KaueCTBEHHBIC
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

JEATEIIBHOCTH AelcTBUSIMMU: BELIECTBAMHU u 1a00paTOPHBIM 000py10BaHUEM;
B) padora ¢ nngopmaumeii: IPEACTABIATh PE3YNbTaThl XMMHUYECKOTO JKCIEPHUMEHTA 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,
CHCTEMaTHU3alluI0 U HHTEpIpeTalio HHHOPMAIMK PAa3IMYHbIX BUJIOB | - YMETh AaHaJIM3UpPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
1 (hopmM IpeICTaBICHHUS; MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
- 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, JIETMTUMHOCTb HMH(QOpPMAINH, €€ | 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 HCIIOJIB30BaHHEM
TEXHOJIOTUH B PEUIEHWH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX U | (U3MYECKMX BEJIMYMH, XapaKTEPU3YIOLIMX BEIIECTBA C
OpraHM3alMOHHBIX 3aj]a4 ¢ COOJII0/IeHnEM TpeOOBaHHUM SPrOHOMHUKH, | KOJTMYECTBEHHON CTOpPOHBI: Macchl, o0bema (HOpMaJibHbIE
TEeXHUKU 0€30MacHOCTH, TUTUEHBI, PECYpCOCOEepEeKEeHUs, IPABOBBIX U | YCIOBHSA) Ta30B, KOJMYECTBA 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/JICIICTBOBATh | -OBJIQJICHUE HABBIKAMHM Y4eOHO-MCCIIEJOBATENbCKON, MPOEKTHOM M | HAarpeBaHMHM, NOJYYEHUE ATUJICHA U W3YYEHHE €ro CBOICTB,
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1 paboTaTh B

COLIMAJILHON JIEeSITEIbHOCTH,

Ka4C€CTBCHHBIC pPCaKIMN HA aJIbACTHUBI, KpaxMaj, YKCYCHYIO

KOJUIEKTHUBE U Ogaanenue YHHBeEPCAJIbLHBIMH KOMMYHHMKATHBHBIMH | KHCJIOTY; JIeHaTypanusi OCJIKOB IpU HArpeBaHWU, I[BETHHIC
KOMaHze AelcCTBUSIMMU: peakuuu OENKOB; MPOBOAWTH PEaKlIUU HOHHOTO OOMEHa,

0) coBMecTHasi 1eiITeJIbHOCTD. ONpEAENATh CpeAy BOJHBIX pacTBOPOB, KayeCTBEHHbIE

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

WHIUBUAYAITBHON pabOTHI; KaTHOH aMMOHHUS; pelllaTh AKCIEPUMEHTalbHbIE 3a7aud 10

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

KOOPAMHUPOBATh JCHCTBUS 1O €€ JOCTIKEHHIO: COCTaBJIATH IUIaH | MIPAaBWIAMU TEXHUKH O€30MacHOCTH TpU OOpalieHuHu C

NEHCTBUM, pacrpenensTh pOJIM C Y4eTOM MHEHUH YYaCTHHUKOB | BEIIECTBAMU u 71a00paTOPHBIM 00opyaoBaHUEM;

00CyXI1aTh pe3yIbTaThl COBMECTHOU PaOOTHI; IPEICTaBISITh PE3YyIbTaThl XMMHUYECKOIO JSKCIIEPUMEHTA B

- KOOPJAMHHUPOBATh M BBINOJHITH PabOTy B YCIOBUSAX pPEaTbHOro, | OopMe 3allMCH YpaBHEHUN COOTBETCTBYIOIIUX pPEaKIUil U

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

- OCYHIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE IOBEJCHHE B

Pa3NUYHBIX CHUTYalUsX, HPOSBIATH TBOPUYECTBO M BOOOpakeHUE,

OBITh MTHUIIMATUBHBIM

OgiaeHne YHMBePCAJIbHBIMH Pery/JsiTHBHBIMY /1efiCTBUAMM:

I') MPUHSITHE Ce0sl U APYTUX JIIOJIE:

- MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTHUX JIOJEH MpH aHAIM3e

PE3YJIBTATOB EATENBHOCTH;

- IPU3HABATh CBOE MPaBO U MPaBO APYIHX JIIOAEH Ha OLINOKY;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JPYTrOro

YeJI0BEKa;
OK 07. B o6s1acTH 3K010IrM4YECKOr0 BOCIIMTAHUSA: - chopMupoBaTh  MPEICTaBICHHUS: O  XUMHYECKOH
CopeiicTBOBaThH - c(OPMHUPOBAHHOCTb 3KOJOTUYECKOW KYJIbTYphl, IOHMMAaHHE | COCTABIISIOIIEH €CTECTBEHHOHAYYHONW KapTUHBI MUpa, POJIH
COXPaHEHHUIO BIUSHUSL COLIMATIbHO-d)KOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHHE | XUMUU B TMO3HAHUU SIBICHUU TPUPOIBI, B (POpPMHpPOBAHUU
OKpY’KaroIeu MPUPOJHON W  COLMAJIBHOM CpeAbl, OCO3HAaHWE TJI0OAJIBHOTO | MBIIUIEHUS W KYJIbTYpPhl JHUYHOCTH, €€ (PYHKIIMOHAIbHON
Cpenbl, XapakTepa 3KOJIOrMYeCKUX MpolieM; TPaMOTHOCTH, HEOOXOIMMOMW Ui PEIICHUs MPaKTUYECKUX
pecypcocOepekeHn | - MUIAaHUPOBAHWE W OCYIIECTBICHUE JCHCTBUN B OKPYXKAIOMICH cpeie | 3a7lad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
10, IPUMEHSATD Ha OCHOBE 3HAHUA 1I€JIel YCTOMUNBOTO Pa3BUTHS YEIOBEUECTBA; CBOEMY 3JI0POBBIO U IIPUPOJHON CpenE;
3HaHUS 00 aKTUBHOE HEMpUATHE ACHCTBUM, MPUHOCALIUX Bpel OKpYyKaroleu | - 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 MOCJIE/ICTBHS MPENPUHUMAEMBIX I€UCTBUH, IPEJOTBPALLATh UX; OKpY’Kalollled MPUPOJHON Cpebl; YYUTHIBATh OIMACHOCTH
IIPOU3BO/JICTBA, - pacipeHue OTIbITa NeSITeIbHOCTH HKOJIOTMYECKOH | BO3JCHCTBUSL HA KUBBIE OPraHU3MbI  ONpPEENIEHHBIX
s dexTrBHO HaIpaBJIE€HHOCTH; BEILIECTB, TNOHUMAasi CMBICI TIOKa3aTells MpeAesbHOU




JIEUCTBOBATE B

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

JIOTTYCTUMOM KOHIICHTpAIUU

YpE3BBIYANHBIX COLMAJIbHOU JIEATENBHOCTH;

CUTYyaIUAX

IIK 1.3. Bnanetsb - TOTOBHOCTh K AaKTHBHOW JIGATEIHHOCTH TEXHOJOTHMYECKOH U |- yMeTh (OpPMUPOBATH COOCTBEHHYIO IO3WIHUIO  TI0
HaBbIKAMU COLIMAJIbHOW  HANpPaBICHHOCTH,  CIIOCOOHOCTh  HMHHUIIMUPOBATDH, | OTHOLIEHUIO K (U3NYECKON HHQOpMAINH, MOTy4aeMol u3
MOATrOTOBKHU IUIAHUPOBATh U CAMOCTOSITENIBHO BBITIOJIHAThH TaKYIO ACSATEIbHOCTD; pa3HBIX HUCTOYHHKOB, yYMEHHH WCIOJb30BaTh MH(PPOBHIC
FOPUINYECKUX - CaMoCTOSTENbHO (OPMYIUPOBATH U aKTyaJTU3UPOBATh MPOOIEMY, | TEXHOJIOTUU JUTS MIOMCKA, CTPYKTYpUPOBAHUS,
JIOKYMEHTOB, B TOM | pacCMaTpUBaTh €€ BCECTOPOHHE; WHTEpIpETAllMA W TPEACTaBICHUS Y4eOHOH © HaydHO-
YHUCIIE C - YCTaHaBJMBAaTh CYLIECTBEHHbI MPU3HAK WJIM OCHOBAHUS JUIS | MOIYJISIPHOM uH(popMaIuu; pa3BuTHE YMEHUI

HUCIIOJIBL30BAaHUEM
nH(}OpMaAITMOHHBIX
TEXHOJIOTUH.

CpaBHEHUS, KIIACCU(PUKAIIUU ¥ 0000IICHNUS;

- ONPENEIATh LIEIU NCATCIbHOCTH, 3a7aBaTh apaMeTPbl U KPUTCPUH
UX JOCTHIKCHUS,

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

- BJaJleTh HAaBBIKAMHU IMOJIy4€HUsS HH(POpPMAIMK M3 HCTOUYHUKOB
pPa3HBIX THIIOB, CAMOCTOSATEIHHO OCYIIECTBIATh ITOMCK, AaHAU3,
CUCTEMATHU3AINIO0 U HHTEPIIPETAIINI0 HHPOPMAIIMK PA3TMIHBIX BUIOB
1 (GopM Ipe/ICTaBICHNUS;

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

- HCIIOJIb30BaTh CPEACTBAa MHPOPMAIIMOHHBIX ¥ KOMMYHHUKAIITHOHHBIX
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 PACIIO3HABAHWUS W 3alIUTHl HHPOPMAIIUH,
nH(OPMAaIIMOHHON 6E30MaCHOCTH JTHYHOCTH;

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

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

KPUTUYECKOTO aHAIM3a MOJTydyaeMoil nH(OpMaIiH




2.1 O6beM THCHMIIMHBI H BUABI Y4eOHOI padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaAaMMBbI JHCHUIINHBI 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
IpomexxyTounas arrectamus (auddepeHInpOBaHHBIN 3aUeT) 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
CTpOCHHE U 3HAQYEHHE OPTaHMYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.
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

coenunHenuil. Ilonarue 00 a3zoTcoaepkallUX COEIMHEHMSX, OMOJIOIMYECKH AaKTHUBHBIX BELECTBAX
(yrmeBomax, »kupax, Oenkax W Jp.), BBICOKOMOJEKYJSPHBIX COEAMHEHUAX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

OU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCIWHEHUNM OTACNBHBIX KJIacCoB (OCOOEHHOCTH
KJaccU(UKAMU M HOMEHKJIATypbl BHYTPU KJacca; TOMOJIOTHYECKUH paa U obmas ¢opmyna;
n3oMepust; U3nUYecKre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CITOCOOBI MOJTyUEHNUS):

— TIpelieNbHbIE YIJIEBOJOPOAbI (AJIKaHbl M IMKIIOAJKaHbl). ['opeHne MeraHa Kak OJWH M3 OCHOBHBIX
HCTOYHUKOB TEIlIa B POMBILIUIEHHOCTH U ObITYy. CBOWCTBA MPUPOJHBIX YTIEBOIOPOAOB, HAXOXKICHHUE
B IIPUPOJIE€ U IPUMEHEHUE AJIKAHOB;

— HempenebHble (AJKEHbI, aJKMHbBI M aJIKaJMeHbl) U apoMaTHYECKHE YIJIEBOAOPOIbl. [opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIs1 CBAPKU M PE3KU METAJNIOB

— KHCJIOPOJICOIeprKallie COeAMHEHUS (CIUPTHI U (HDeHOIIbI, KApOOHOBBIE KUCIIOTHI U 3PHUPHI, aTbACTUIbI
U KETOHBI, XHUpHI, yriaeBojsl). IIpakTudeckoe NpUMEHEHHE ATUJICHIVIMKOJNSA, TIIMLEpHUHa, (eHoa.
[Ipumenenue Qopmanpaeruia, aneTalbAerujia, yKCYCHOM KHUCIOThl. Mblla Kak COJM  BBICIIHUX
KapOOHOBBIX KUCIIOT. MOIOIIMe CBOWCTBA MbLIa

— a30TcoJiepXKalllie COoeAMHEeHHs (aMUHBI M aMUHOKHUCIOTHL, Oenku). BblcokoMmonexkynspHble
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coeMHEHMs (CUHTETUYEeCKHEe M OMOIOrHYecKU-aKTUBHBIC). MOHOMEp, OTUMED, CTPYKTYPHOE 3BEHO.
[TonnMepu3anus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.
I'enetnyeckas cBS3b MEXKIY KJacCaMH OPraHUYECKUX COCTUHEHUI

Tema 4.2. OcHoBHOE coep:kaHue OK 01
Unentuduxamus | buooprannveckue coeaunenus. I[Ipumenenne u Ouojoruueckas poiib yriaeBojoB. OxucieHue OK 02
OpraHMYECKUX yIJIEBOJOB — WCTOYHUK OSHEPrHHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHUCIOT. OK 04
BEILECTB, UX [IpeBpamenuss OenkoB mnuiqu B opraHuzMe. buonormyeckue QynHkuuu OenkoB. buonornueckue
3HAYEHUE U ¢byHKIMU XUpOB. PoJb opraHnyeckoil XUMUH B PELICHUH POOJIeM MUIIEBOH 6€301MacHOCTH
IIPUMEHEHUE B Ponp opranuueckoil XMMHUM B pELICHUH MPOOJIEM HHEPreTHYEcKOil Oe30MacHOCTH, B Pa3BUTHH
OBITOBOM U MEIUIMHBI, CO3JaHUH HOBBIX MaTepUalioB, HOBbIX UCTOYHUKOB HEPIUHU (aJIbTEPHATUBHbBIE UICTOUYHUKU
MIPOU3BOJCTBEHHOM | 3Heprun). OMacHOCTh BO3JACHCTBUS HA KHUBBIE OPraHU3Mbl OPraHMUYECKUX BEIIECTB OTIEIIBbHBIX
JeATETbHOCTH KJIacCOB (YTJI€BOJOPOAbI, CIHUPTHI, (DEHOIBI, XJIOPOPTraHUYECKHE MPOU3BOJHBIC, ANbIETHABI U [Ip.),
YyeJioBeKa CMBICJI NTOKa3aTessl IPEAeIbHO JOIYCTUMOM KOHLIEHTpaLUU
Pazneu 5. Kunernueckne 1 TepMoANHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX peaKuui
Cxkopocth OcHoBHOE coep:kaHue OK 01
XUMUYECKHX CKopocTh peakluy, €€ 3aBUCUMOCTh OT DPA3IMYHBIX (DAKTOPOB: MPUPOJIBI PEATUPYIOUINX BEIIECTB, OK 02
peakuui. KOHLEHTPALlUU pearupyrolux BEIIEeCTB, TEMIEpaTypbl M IUIOLIAJM PEAKIMOHHOW IOBEPXHOCTH.
XHUMHYECKOE TemnnoBblie 3G HEKTh XUMUYECKUX peakivii. DK30- U SHIOTEPMHUUYECKHUE, PEAKLIUH.
paBHOBECHE OOpatumocTh peakiuil. XUMHUYECKOEe pPaBHOBECHE M €ro CMEIIEHHE TMOJ JEHCTBUEM pa3INYHbIX

(bakTOopoB (KOHIIEHTpallMsi pearecHTOB WIM MPOAYKTOB pEaKIMH, JIaBleHHE, TeMmIieparypa) Uit

CO3JJaHUs] ONTUMAJIBHBIX YCIOBUN NMPOTEKaHUs XuMudeckux npoueccon. [Ipunnun Jle [HlaTense
Pazneu 6. PacrBopbI
Tema 6.1. OcHoBHOE cogepkaHue OK 01
[TonsiTue o PactBopenue kak ¢usuko-xumuueckuii mporecc. PactBopbl. CriocoObl MPUTOTOBJICHHS] PACTBOPOB. OK 02
pacTBOpax PactBopuMocTs. MaccoBass [ois  pacTBOpeHHOro BemiecTBa. CMBICH TIOKa3aTessd IMPEIENIbHO OK 07

JIOTTYCTUMOM KOHIIEHTPAIMHU U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTMUYECKOI 0€30I1acHOCTH.

[IpaBuia 3KOIOTHYECKH I€IecO00pa3HOro MOBENCHUS B OBITY U TPYIOBOW NIEATEIHHOCTH B IIENSAX
COXPAHEHHUS CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOIHONU CPEIBI; OMMACHOCTh BO3JCHCTBUSA HA KUBbIE
OpraHu3Mbl OITPEAETIEHHBIX BELIECTB.

Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUN Ha PacTBOPHI, UCMHOIb3yeMble B OBITOBOM
Y NIPOU3BOJCTBEHHOM JIESITEILHOCTH YEJI0BEKA
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JlaboparopHasi padora Ne 2

JIaboparopHast pabora «IIpuroroBieHne pacTBOPOBY.

[TpuroroBieHre pacTBOPOB 3aJaHHON (MaccoBOi, %) KOHIICHTPALUU M OINPENEICHUE CPEllbl BOIHBIX
pacTBOpPOB.

Penienue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEpPKaHMe (COJEPKAHUE TPUKJIATHOTO MOXYJIS)

Pa3pgen 7.

Xumusa B 6I>ITy H Hp0H3B0[[CTBeHHOﬁ HECATCJIBbHOCTHA Y€JI0BCKA

Xumus B ObITY U
MIPOU3BOACTBEHHOMN
eI TEIbHOCTH
YyeJioBeKa

OcHoOBHOE co/lep:KaHue

Hosgeiimune nocTuKeHUs XUMUYECKOH HAyKH U XMMHUYECKOM TEXHOJIOTUU. Poib XuMuu B oOecriedeHuu
HKOJIOTUYECKOM, SIHEPreTHUECKON U MUIEeBOI 0e30MacHOCTH, pa3BUTUM MeAMLUHBL. [IpaBuiia nmoucka u
aHamM3a XMMUYECKOH WHPOPMAUWMU U3 pa3IMYHBIX WCTOYHMKOB (Hay4yHas W Yy4eOHO-HaydHas
JUTEpaTypa, cpesicTBa MaccoBoil uHdopmaiuu, cetb MiHTepHeT)

IIpakTnueckue 3anaTusa Ne 3,4

Ilouck u aHanu3 KelcoB O MPUMEHEHHMM XMMMYECKMX BEIIECTB M TEXHOJOIMH ¢ yueToM Oyayien
podecCHOHATLHOM IeATEIIBHOCTH

3amura: IlpeacraBieHue pe3yabTaToB pelleHus KeicoB B popMe MUHU-IO0KIIAJia C Ipe3eHTaluen

OK 01
OK 02
OK 04
OK 07

K 1.3

IIpomeskyTouHas arTecTaums Mo aAucuumiMHe (1uddepeHIUPOBAHHBIN 3a4€T)

Bcero

36
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5. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM U CHUILIAHBI

TpeOoBaHKMsi K MUHUMAJbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00ecTeYeHH 0

Peanm3zamust mporpaMMbl TipeaMeTa TpeOyeT Hanmuuus Y4eOHOTrO KaOWHEeTa MaTeMAaTUKH |
CTaTHCTUKH; JJAOOPaTOPHl HE MIPEyCMOTPEHO.

O6opynoBanue yaeOHOTo KabUHeTa!

— y4eOHBIE CTOJIBI;

— pabouee MecTO MperoaaBaTers;

— KOMIUIEKT yueOHO-HaTJISHBIX OCOOUH O TUCIUILINHE;
— pa3’aToyHbII MaTepHall.

TexHuueckue cpencTBa 0OydeHus:

— MOOWJIbHBIN MYJIbTUMEIUUHBIN KOMILJIEKC: TPOEKTOP, IKPaH, HOYTOYK.

Ob6opynoBanue 1abopaTopuu U paboOUnMX MeCT JabOopaTopuu: MEH3YPKH, MUNETKU-KANEeIbHULIBI,
TEPMOMETPHI, PIIBTPOBANIbHASL OyMara, CTEKIISTHHBIC TPOOUPKH, PE3UHOBBIC TPOOKH, MEPHBIE IHIIMHAPHI,
BOPOHKU CTEKJISIHHbIE, XUMHUYECKHE CTaKaHbl CTEKJISHHBIC MaJOYKW; HHAWKATOPHbBIE TOJOCKUA s
onpenenenust pH u np. naboparoproe 060pyI0BaHHE.

HNudopmanuonHoe odecnieyeHne 00y4eHus
OcHOBHbBIE HCTOYHUKH

Jlutst mpernoiaBarenei

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

INabpuensn O. C. Xumus. 11 knacc. bazosiit ypoBens «lpodar, 2020

3. Xumus | yueOHHK U cpeqHero 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 obpazoBanue). - 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 "Akanemus", 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 odpazoBanue). — 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 Enunas xomrexnus LIOP: IlpeamerHas KOJIEKIIHS
«XuMHus»
http://experiment.edu.ru EcTecTBeHHO-Hay4HbIe O3KCIEepUMEHTHI: xuMmus. Komtekmus Poccuiickoro
00111€00pa30BaTENILHOTO MOpTala
http://www.alhimik.ru AJIXUMUK: caiit JI.}O. AnukOGepoBoii



Jnst ctyaeHToB
http://www.chemistry.ssu.samara.ru Opranuueckasi XUMHsI: JIEKTPOHHBIA YUEOHHK JUIS CPEIHEH HIKOJIBI
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

KonTpoib u oneHka pe3yabTaToB OOY4YEeHMsI OCYIIECTBIISIETCA IpernojaBaTesieM B Ipoliecce
MPOBEJCHUS MPAKTHYCCKUX 3aHITHA W JIA0OpaTOPHBIX PAabOT, TECTUPOBAHUS, a TaKXKE BBITIOJHEHUS
0o0ydJaromUMUCs WHAWNBUAYAIBHBIX 3a/JaHUl, TIPOEKTOB, WCCIEAOBaHUN. Pe3ynbpratel oO0y4deHUs
OTIPEICIISAIOT, YTO OOydaromiuecs: AOJDKHBI 3HATh, MOHUMAaTh W JEMOHCTPHPOBATH IO 3aBEPIICHUU
W3Y4YEHUS JUCHUTUIUHBI.

Jis ¢dopMupoBaHUs, KOHTPOJS M OLIEHKH pE3yJbTaTOB OCBOEHUS Y4eOHOH JUCIUILIMHBI
UCIIONIB3YETCSl CHCTEMa OLIGHOYHBIX MEPOIPHUATHH, MpencTaBistonias coO0oi KOMIUIEKC Y4eOHBIX
MEpPOMPUITHIA, COTTITACOBAHHBIX C pe3ylbTaTaMu 00ydeHus u copmynupoBaHHbix ¢ yauerom ®I'OC COO
(mpeametHsble pe3ynbrathl o aucuuruae) 1 I'OC CIIO.

T
Ne | OK/IIK | Moayas/Pazgen/Tema | Pesynabrar 00yuenus HITEE OIEHOSHELX

MeponpUsATHI
| OcHoOBHOE co/lep:KaHue
1 dopmyaIHpoBaThH
Paznen 1. OcHoBBI pMYy-TIp
0a3oBble NOHATHUS U
CTPOEHHUS BellecTBa
3aKOHBI XUMHHU
1.1 | OK 01 Crpoenue aToMOB Cocrapnars xumuueckue |l. Tect «CTtpoeHne aToMOB
XUMHUYECKHUX DJIEMEHTOB |(DOPMYIIbI COSAMHEHU B |XUMUYECKUX JIEMEHTOB U
U NIpUPOJA XUMHUUECKON |COOTBETCTBUU CO MPUPO/Ia XUMHUECKOMN CBSI3M».
CBS3U CTENEHbIO OKUCIICHUS 2. 3agauM Ha COCTaBJIIEHUE

XUMUYECKHUX AJIEMEHTOB, |XUMHUUYECKHX (popmyI

MCXOJIS U3 BAJCHTHOCTU U |JIBYXaTOMHBIX COEAMHEHUN
AIEKTPOOTPHUIATEIIBHOCTU |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.IL.).

3. 3amanus Ha MCIIOJIb30BaHUE
XUMHYECKON CHMBOJIMKH U
Ha3BaHUM COCIUHEHMUI O
HOMEHKJIAType MEKIyHAPOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKIAAHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUU TSI
COCTaBJICHUS XUMHUYECKUX
dhopMys TByXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTrUX HEOPTraHUYECKUX
COCIMHCHUI OTJCIBbHBIX KJIaCCOB

1.2 | OKO01 |Ilepmoauueckuii 3aKoH u|XapaKkTepu3oBaTh 1. Tect «Metannmnueckue /
OK 02 |rabmuma JI.W. XAMHYECKHE DJICMCHTHI B |HEMETAINTNYECKHEe CBOMCTBA,
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

Menpeneena

COOTBETCTBHUU C UX
MTOJIOYKEHHUEM B
MIePUOIUYECKON CHCTEME
XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa

AIEKTPOOTPHUIIATEIIBHOCTD U
CPOJICTBO K AJICKTPOHY
XAMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX 3JICKTPOHHBIM
CTPOCHUEM U TOJIO0KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKUX dieMeHToR JI.1.
Meunpeneena.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHHUE CBSI3H MEKTY
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MIEPUOTNIECCKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHUX DJIEMEHTOB U UX
COCIUHEHHUN B COOTBETCTBUH C
nosioxxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETHYCCKHUE 3aJaHUs Ha
XapaKTEePHU3aALUI0 XUMHUECKUX
3JE€MEHTOB: «MeTamnyeckue /
HeMeTaJJIMYeCKe CBOMCTBA,
AIEKTPOOTPHUIATEIIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOECHHUEM U TOJO0KEHHUEM B
MEePUOIUUECKON CUCTEME
XUMHYECKHUX DJIEMEHTOB

JI.1. MenneneeBa»

Pa3zgea 2. Xummnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHUYECKHUX peakumnid

KonTposbHnas paGora
«CTpoeHne BelecTBa u
XMMHYECKHE PeaKium

2.1

OK 01
OK 04

TUel XUMHYECKUX
peakuuii

CocTaBiATh peakiuu
COEJIMHEHUS, Pa3NIOKEHus,
oOMeHa, 3aMeIeHHS,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIE
peakuun

1. 3amaum Ha cocTaBICHUE
YpaBHEHUU PEaAKIUM:

— COEMHEHHS, 3aMeICHUS,
pa3ioxeHus, 0OMeHa;

— OKUCJIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUH C
HCIIOJIb30BAaHHEM METO/a
AIIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MaCChI
BELIlEeCTBa WM 00BEMA
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THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpuATHI
ra3oB I10 U3BECTHOMY KOJINYECTBY
BEIIECTBA, Macce Wik 00bEMY
OJIHOTO U3 y4aCTBYIOIIUX B
peaklyy BEIIECTB; PACYETHI
Macchl (00bEMa, KOJIMUeCTBa
BEULIECTBA) IPOJYKTOB PEAKIUH,
€CJIN OJTHO U3 BEIIECTB UMEET
IIPUMECH
2.2 DNEeKTPOIUTHYECKAS CocraBisiTh ypaBHEHHUS 1. 3ananus Ha cocTaBleHHE
JUCCOLMANMsA U MOHHBINA |XMMHYECKHUX PEaKIIUU MOJIEKYJISIPHBIX ¥ MOHHBIX
oOMeH HMOHHOro 0OMeHa ¢ peaxkuuil C y4acTUeM KUCIIOT,
y4acTueM OCHOBAaHMH U COJIEH,
HEOPraHUYECKUX BEIIECTB |YCTAHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI
2. JJaboparopnast pabota "Tumsl
XUMHUYECKUX peakiui”

3 Pa3nea 3. Ctpoenue u |HccaegoBath ctpoenue u | KonrpoabHas padora
CBOliCTBa CBONCTBa «CBolicTBa HEOPraHUYECKUX
HEOPraHu4ecKux HEOpraHMu4ecKUuX BellecTB)

BeIeCTB BeLIECTB
3.1 |OKO01 |Knaccudukanus, Knaccudpunuposats 1. Tect «Homenknarypa n
HOMEHKJIATypa " HEOpPraHUYECKHE Ha3BaHHME HEOPTaHUUYECKUX

CTPOCHHE
HEOPraHUYECKUX
BELIECTB

BCIICCTBA B COOTBCTCTBUU
C UX CTPOCHHUEM

BEILECTB UCXO/IS U3 UX
XUMHUYECKON (HOpMYITBI UITH
COCTaBJICHUE XUMHYECKOU
(bopMyITBI UCXO/S U3 HAa3BaHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3agauM Ha pacyeT MacCOBOU
JIONH (MacChl) XUMHUYECKOTO
aeMeHTa (COeMHEHNs) B
MoJIeKyJie (CMecH).

3. IlpakTrueckure 3aqaHus Mo
KJaccuukanuu, HOMEHKIAType 1
XUMHAYECKUM (popMyTiam
HEOPTraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTHueckue 3aaHus Ha
OnpeieIeHue XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJIa XHMHUYECKOMN
CBSI3M U TUIA KPUCTAJUIMYECKOM
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THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
pelIeTKH
3.2 | OK 01 PU3NKO-XUMHUYECKUE VYcraHaBnuBaTh 1. Tect «OcobenHoctu
OK 02 CBOICTBa 3aBUCUMOCTH (DU3HKO- XHUMHYECKHUX CBOMCTB OKCHOB,
HEOPraHUYECKUX XUMHUYECKHX CBOMCTB KHCIIOT, OCHOBaHU, aM(pOTEpHBIX
BEILIECTB HEOPTraHWYECKHUX BEILECTB |TUAPOKCHUJIOB U COJICH.
OT CTPOEHUSI aTOMOB U 2. 3agaHusi Ha COCTaBJICHUE
MOJIEKYJI, @ TAK)KE TUIIA  |yPaBHEHUM XMMHYECKUX PEaKIUI
KpUCTAJIINYECKON C y4aCTHUEM IMPOCTHIX U CIIOKHBIX
peleTKu HEOPraHUYECKHUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAILJIOB U
amM(pOTEepHBIX IJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUU U aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBA U CIIOCOOBI OJTyYEHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUYECKHE 3a/I1aHUs Ha
CBOIICTBA U MOJIy4YEHUE
HEOPraHMYECKUX BEIIECTB
3.3 | OK01 |HUnentuduxanus HccnenoBarh 1. [TpakTUKO-OPUEHTUPOBAHHBIC
OK 02 |Heopranmueckux KaueCTBEHHBIC PEAKIIMN  |3aJaHHs 0 COCTABICHHUIO
OK 04 |[BemectB HEOPraHWYECKHUX BEIIECTB |XUMUYECKUX PEAKIUHN C yHaCTUEM
HEOPTraHUYECKHUX BEIECTB,
HCIIOJTB3YEMBIX TSI KX
UJIEHTU(UKAITUH.
2.JlaGoparopnas padoTa:
“Unentuduxanms
HEOPraHWYECKHUX BEIIeCTB”
4 Pa3nea 4. Crpoenue n |HMccaenoBats crpoenue u | KonrpoabHas padora
CBOIICTBA cBoiicTBa opranuveckux [«CTpoeHHe M CBOHCTBA
OPraHMYecKux BelIeCTB OpPraHMYeCcKuX BelecTB»
BellecTB
41 | OKO01 |Knaccuduxamms, Knaccugunuponartsb 1. 3ananus Ha cocTaBleHHE
CTPOECHHE U OpraHWYECKHE BEIIECTBA B |Ha3BaHUU OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COCTMHEHUH TI0 TPUBUATILHOMN WIIH

OpraHn4Y€CKuUX BEIICCTB

CTPOCHUEM

MEXIyHAPOIHOU
CHUCTEMaTUYECKOH HOMEHKJIATYype.
2. 3a7aHusa Ha COCTaBJIEHUE
MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMyIT
OpraHUYECKUX BEIECTB
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THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpuATHI
OTJIEbHBIX KJIACCOB.
3. 3ajauu Ha onpeeaeHue
npocreiiei GopmMyIibl
OpraHUYECKON MOJIEKYJIbI, UCXO/Is
13 3JIEMEHTHOTO cocTana (B %)
4.2 | OK 01 CBolicTBa OpraHn4YecKux | Y cTaHaBIUBaTh 1. 3ananus Ha cocTaBleHHE
OK 02 |coenuneHuit 3aBUCUMOCTH (PH3HKO- YPaBHEHUH XUMHUYECKUX peakLui
OK 04 XUMUYECKUX CBOMCTB C y4acTUEM OPraHUYECKHUX
OpPraHMYECKUX BEIIECTB OT |BEIIECTB HA OCHOBAaHUU UX
CTPOEHUS MOJIEKYJI COCTaBa U CTPOCHHUS.
2. 3agaHusi Ha COCTABJICHUE
YPaBHEHHUH XMMHUYECKHUX PEAKLIUM,
WUTIOCTPUPYIOIIMX XUMHUYECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX peaKuil U
TE€HETUYECKOM CBS3HU
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHsble 3a1auu 1o
YPaBHEHHUSAM PEAKLUH C y4acTUEM
OpPraHMYECKUX BEILECTB.
4. JlTaboparopnas pabota
“IIpeBparieHuss OpraHu4eCKUX
BEUIECTB IPU HarpeBaHuu"
43 | OKO0l |Mnentudukanus Hccenenosars 1.IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opraHnYecKuX BEILECTB, [KAUECTBEHHbIE PEAKLUU  |3a/laHus IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMHYECKHUX PEAKIHN C y4aCTHEM
IIPUMEHEHHE B OBITOBOM |COEAMHEHUH OT/IENbHBIX |OpraHMYEeCKHX BEIECTB, B T.U.
Y IPOM3BOJICTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX IS UX
JEATEIbHOCTH YEJIOBEKA UACHTUDUKALMY B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JlaGoparopnas padoTa:
“Unentuduxanus OpraHnyecKux
COEIUHEHNN OTAEILHBIX KJIacCOB”’
5 Pa3znea S. Xapakrepu3oBarhb
Kunernyeckue u BJIUsIHUE PA3JIHYHBIX
TepMoaMHAMHU4YecKHe |(paKkTopoB Ha
3aKOHOMEPHOCTH paBHOBecCHE U CKOPOCTh
NPOTEeKaHUsl XHMHYECKHX peakuui
XHUMHYECKHX peaKui
5 | OKO01 CkopocTb XUMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XMMHUYECKOE |BIMSIHHME KOHLUEHTPALMU |TEOPETUYECKHE 3a/laHus Ha

20




THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusiTHii
paBHOBeECHE pearupyromux BelecTB U |aHaJIu3 (PaKTOpPOB, BIUSIONIUX Ha
TEMIIEPaTypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUYECKOI
XUMHUYECKHUX PEeaKIHii peakuuu. [IpakTuko-
XapaktepuszoBaTh OPUEHTUPOBAHHBIC 33/]aHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHuna Jle-
KOHIIeHTpanuu Bemects, |Lllarenve mist HaxoxaeHUS
pEeaKIK CPeIbl U HaIpaBJICHUsI CMEUICHUS
TEeMIIEpaTyphl Ha paBHOBECHSI XUMUYECKOW PEaKINH
CMEIlIeHHEe XUMHUYECKOTO | aHaju3 (aKTOPOB, BIHUSIOIINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS

6 HcciaenoBaTs HCTHHHBIE

Pa3znen 6. PacTtBopsl PACTBOPBHI € 3aJaHHBIMHU
XapaKkTepucCTUKAMH
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTHHHBIE 1. 3aaun Ha MPUTOTOBJICHUE
OK 02 pacTBOpHI pPacTBOpPOB.
2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHbIC 3a/IaHHs Ha
JIMCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOU JESITETbHOCTU
YeJloBeKa
6.2 | OKO01 |HccnenoBanue cBoiictB |HccnenoBaTh GU3MKO- Jlaboparopnas pabota
OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “ITpuroroBneHue pacTBOPOB”
HCTHUHHBIX PACTBOPOB

Il | [IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHNe NPUKJIATHOTO MOIYJIs)

7 Pazpea 7. OuenuBarp nocjaeACTBHSA |3alUTa Keiica (€ y4eToM
Xumus B ObITY U OBITOBOW U Oyaywei npogeccuoHAIbHOU
NPOM3BOJACTBEHHOI NMPON3BOJACTBEHHOI AeSITeIbHOCTH)

AeSITeIbHOCTH AeSITeIbHOCTH YeJ10BeKa
YeJ10BeKa ¢ MO3M UM
JKO0JIOTMYECKOM
0e3onacHocTH
OK 01  |(Xumus B ObITY U OuenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02  [npou3BOACTBEHHOU OBITOBOM U npodeccuoHanbHOM
OK 04 |meATenbHOCTH YellOBEKa (IPOU3BOJICTBEHHOU JIeSITEIbHOCTH )
OK 07 JIeATETbHOCTH YeNloBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB:
[IK 1.3 no3unui skostoruueckor |1. Iloremmenue kmuMara u

0€30IacHOCTH

BBICBOOOK/IEHHE I'a30BbIX
THJIPaTOB CO JTHA OKEaHa.

2. bynymue matepuansl s aBHa-
MalIuHO- U MPUOOPOCTPOCHUS.
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

3. HoBele maTepuansl ajist
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTENBHBIX ITPEnapaToB
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