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[Tporpamma yue6Ho# muctummasl O0/1.12 Xumus pazpaborana Ha OCHOBE:

— (enmepambHOTO TOCYAapCTBEHHOTO O00pPA30BAaTEIBHOTO CTAaHIApTa CpPEAHEro  OOIIero
obpazosanus (OGI'OC COO);

— o0pa3oBareapHO# mporpaMmMbl cpeaHero odiiero oopazosanus (OI1 COO);

— (enepanpHOrO roCy/1apCTBEHHOIO 00pa3oBaTeIbHOTO CTaHJapTa CpeIHero
npodeccuonansHoro oopazosanus 20.02.03 IIpupogooxpanHoe 00yCTPONCTBO TEPPUTOPHH;

— npuMepHOl pabodeil mporpaMMbl 00IIE00pa30BATENbHON TUCHUIUIMHBL «XHUMHUS» IO
TEXHOJIOTHYECKOMY MPO(UIIIO;

— yuebHoro miana no cunenuansHocty 20.02.03 ITpupogooxpanHoe 00yCTpONCTBO TEPPUTOPUH;
— paboueil mnporpammsl BocnuTaHus 1o crneumansHoctH  20.02.03  IIpupomooxpaHHoe
00yCTpOMCTBO TEPPUTOPHIA.

Copepxanue paboyeil mporpaMMsbl Mo y4eOHON AUCHUILINHE pa3paboTaHO HA OCHOBE:

— cuHXpoHu3anuu obpazoBarenbHbIX pe3yiabTaroB GI'OC COO (IMYHOCTHBIX, MPEIMETHBIX,
metanpenmetrneix) U @I'OC CIIO (OK, IIK) ¢ yderom npoduibHOW HAMpaBICHHOCTH
CHEINAbHOCTH;

— MHTETpalldd W TPEEMCTBEHHOCTH cojaepxkaHusa 1o guciumuimde OOJ.12 Xumus u
coJiepKaHus y4eOHBIX TUCIUILINH, TpodeccnonanbHbx Moayiei @I'OC CIIO.

Opranmzanus-pazpadorunk: [lyrau€Bckuii THIPOMETHMOPATUBHBIA TEXHUKYM HMEHHU B.
. Yanaesa — ¢pununan ®I'bOY BO «CaparoBckuii rocyaapCTBEHHBI YHUBEPCUTET I'€HETHKH,
OuorexHonoruu u uHxeHepuu umenu H.M. Basunosa»

Pazpaborumk: IlpirankoBa JI. A., mnpemojgaBarenb BbICHICH KBaIM(PUKAIIMOHHON
KaTEerOpHH.

Paccmotpeno Ha 3acejaHuUM ITUKIIOBOM KOMUCCHU arpOTEXHUYECKUX JTUCIUILINH
[Tporoxon Ne 7 ot «24» depans 2026 T.
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PexomengoBano MetoauueckuM CoBeToM (puiMaia K HCIOIb30BAHUIO B y4eOHOM Ipoliecce
[Tporoxoin Ne 4 ot «25» depans  2026r.
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[Tporoxon Ne 4 ot «25» depans 2026 T.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJbHON JUCIUAIIINHBI
00/.12 Xumus

1.1 MecTO JTUCUHMIVIMHBI B CTPYKTYype 00pa30BaTe/IbHOM POrPaMMbl:

O6meo6pazoBarenpHas aucuumuinia OOJl.12 Xumust siBiseTcs 00s3aTEIBPHOM 4YacThIO
0011e00pa3oBaTeIbHOTO MMKIA O00pa3zoBaTeabHON mporpamMmel mo crneuuanbHoctu 20.02.03
[TpupomooxpaHHOe 00yCTPONCTBO TEPPUTOPUIA

Oo6meobpazoBarenpras aucuuiuinHa OO/, 12 Xumus nzydaercst Ha 6a30BOM ypOBHE.

1.2. leas ¥ IuIaHMpyeMble Pe3yJbTAThI OCBOEHUS TUCHMIIUHDI:

1.2.1. lleap AUCUMTIIHHBI

Copmepxanne yueOHOro MaTepuaia pabodeil mnporpamMmbl 00II€00pa3oBaTEIbLHON
qucuurmuabl OOJI.12 Xumus HampaBlIeHO Ha JOCTHXKCHHE pPE3yIbTaTOB €€ HW3y4YeHUs B
cootBercTBUU C¢ TpedoBanusimu OI'OC COO c ydyerom mpodeccrnoHalbHON HampaBiICHHOCTH
dI'oC CIIO:

1) bopmupoBaHue MOHUMaHUs 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOILIECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHUpPa, B3aWMOCBS3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTHE YMEHHS IMPOBOJUTH PACUETHI IO XMUMHUYECKUM (hopMynam M ypaBHEHUSM
XUMHYECKHX peaklui, I[UIAaHUpOBaTh M  HUHTEPIPETHPOBATH PE3yIbTaThl XUMHYECKHX
HKCIIEPUMEHTOB,

3) ¢dopmupoBaHHE HABBHIKOB  IPOBEACHUS  XMMHYECKHUX  IKCICPUMEHTATBHBIX
UCCIIEIOBaHUM ¢ CcOOJIOJIeHueM TMpaBuUi O€30MacHOro OOpalleHus: C BeIleCTBaMU U
71a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BUTHE yMEHHUS aHAIU3UPOBaTh, OLIEHUBATh, IPOBEPATh Ha JIOCTOBEPHOCTh H
00001maTe HHPOPMAIIUI0 XUMHUUECKOT0 XapaKTepa U3 pa3IMuHbIX HCTOYHUKOB;

5) ¢opmupoBaHHWe YMEHHsS MNPOTHO3UPOBATH MOCIEACTBUS CBOCH JICSITENBHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) dopMupoBaHHWE TIOHMMaHHsS 3HAYMMOCTH JIOCTH)KCHHH XHMHYECKOW HAYKU WU
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.

1.2.2.1lnanupyembie pe3yabTaThl OCBOEHMSI 0011e00pa3oBaTeIbLHOM
aacIuILIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue TUCHUIUIMHA nMeeT npu popmupoBanuu u pazsutuu OK 01, OK 02,
OK 04, OK 07



Kox v nanmenoBanue

Ili1anupyemMble pe3yabTaThbl 00yUYeHUs

(popmMupyembIX Oo0mme JlucuuninHapHble
KOMIIeTeHIM i
OK 0l1. Bsibupats | B wactu TpynoBOro BocluTaHus: — copmMupoBaHHOCTH IIPEICTaBICHNN: 0 XUMHUYECKOU
CIIOCOOBI penienus | - TOTOBHOCTh K TPYAY, OCO3HAHUE LICHHOCTH | COCTaBJISAIOLICH €CTECTBEHHOHAYYHOW KaPTUHBI MHpa, POJIHM XUMUHU B
3ana4 MacTepCTBa, TPYIOII00UE; MMO3HAHWM SIBJICHUH TPUPOJBI, B (OPMUPOBAHWUU MBIIUICHUS |
mpodeccHonATHHOR - TOTOBHOCTb K aKTHBHOH IEATENBHOCTH | KyIbTyphI _Jm4HOCTH, ee (G YHKIIMOHATLHOM IPaMOTHOCTH,
TEXHOJIOTMYECKOU " COLIMAJIBHON | HEOOXOIUMOM Il PEIICHUS MPAKTHYECKUX 3a7ad W IKOJOTHYCCKU
ACATCIEHOCTH HaIpaBJICHHOCTH, CIIOCOOHOCTb | 0OOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U IPHPOAHON
HPUMCHUTEIIBHO K| uHunmuupoBars, IJIAaHUPOBATH U | cpere;
pasiniHbIM CaMOCTOSITCIIBHO BBIIIOJIHATD TaKyl0 | — BjaJlcHHE CHUCTEMOM XWMHYECKHX 3HAHUH, KOTOpas BKJIOYAECT:
KOHTEKCTaM ACATCIIPHOCTD, OCHOBOIIOJIAT AFOIIIHE MOHATUA (XUMHYECKHUI 3JICMEHT, aToMm,
- HHTEPEC K pas3jniHBIM chepaMm | spexTpoHHas 0060N0YKa aToMa, Ss-, P-, O-2IEKTPOHHBIE OPOMTAIH

PO ECCHOHAIBHON ACATEIBHOCTH,
OBnajsieHne  yHHBEPCAIBHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMH:

a) 6a30BbIe JIOTHUECKUE JICHCTBUS:
- CcaMOCTOSTEeNbHO  (GOpPMYyIUPOBATH U
aKTyaJIM3UPOBaTh MPOOJIEMY, pacCMaTpHBATh
ee BCECTOPOHHE;

- YCTaHaBIHMBATh CYIIECTBEHHBIH IpPU3HAK
WA OCHOBaHHS TUIst CpaBHEHWUS,
KJaccuukanuu 1 0000IIeHuS;

- ONpENEINATh LENU NEeSTeIHHOCTH, 3a/1aBaTh
napameTpbl ¥ KPUTEPHH UX JTOCTHIKEHHS;

y4eOHBIMU

- BBISIBJIATH 3aKOHOMCPHOCTHU u
MIpOTUBOPCUUSA B paccMaTpruBaACMBbIX
SIBJICHUSAX,

- BHOCHUTb KOPPCKTUBBI B JCATCIBHOCTD,
OIICHUBATHb COOTBECTCTBUE PE3YJIBTATOB LICIIAM,

aTOMOB, WOH, MOJIEKYJa, BaJCHTHOCTh, OJJIEKTPOOTPHIIATEIHHOCTS,
CTCIICHb OKHCJICHHS, XHMHYECKas CBS3b, MOJb, MOJIIpHAs Macca,
MOJIIPHBIA 00BEM, YTIEPOIHBIA CKeJleT, (YHKIMOHATbHAS TPYIIA,
paauKal, W30MepHus, H30MEphl, TOMOJOTUYECKUN psAl, TOMOJOTH,
VIICBOMOPOABI,  KHCIOPOJ- W a30TCOJEpKalIue  COCTUHECHHUS,
OMONOTMYeCKH aKTHBHBIE BellecTBa (YrJaeBOJBI, JKUPBI, OenKu),
MOHOMEp, TIOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS,  KPHUCTAJUIMYEeCKash pelIeTKa,  TUIBl  XUMHYECKHX
peaxiuit (OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE, 9K30- u
SHIOTEPMUYECKHE, peaxiuu HOHHOTO oOMeHa), pacTBop,
AJIEKTPOJIUTHI, HEIIEKTPOIIHTHI,

— DJIEKTPOJIUTHYECKAs AUCCOIMAINS, OKUCIUTENIh, BOCCTAHOBHUTEID,
CKOPOCTh XMMHUYECKON peaKIni, XUMUYECKOEe DPaBHOBECHE), TCOPUH U
3aKOHBI (TEOpHsI XHMHYECKOTO CTPOCHHS OPTaHMYECKHX BEIICCTB
A.M. bytnepoBa, Teopus OIEKTPOIUTHUECKON  AMCCOIUAIINH,
nepuoanueckuii 3akon J[.MI. MenneneeBa, 3aK0OH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XWUMHUHU, (HAKTOJIOTHUYECKUE




OLIEHUBATh MOCJIEICTBUI
JIeITEIILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE IpHU
peIIeHNH )KU3HEHHBIX MPOoOIeM

0) 0a30BBIC HCCIIEIOBATEILCKUC ACHCTBHSL:

pPHUCKHU

- BIIAACTh HaBBEIKAMH y4eOHO-
HCCIIeI0BATEIbCKOM H MPOEKTHOM
JIeITECIILHOCTH, HaBBIKAMHU paspenieHus
npo0OJem;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJlu3UpOBaTh 3agady, BBIIBUTaTh

TUIOTE3Y €€ PELIeHUs, HaXOAUTh apryMEHThI
JUI  [1OKa3aTelbCTBA CBOUX YTBEP)KIEHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS;

- QHWIM3UPOBATh IIOJIyYEHHBIE B  XOZE
pelleHns 3aJadd pe3ysibTaTbhl, KPUTUYECKU
OLICHHUBATH 1754 JIOCTOBEPHOCTb,
MPOrHO3UPOBaTh ~ U3MEHEHHE B  HOBBIX
YCIIOBUSX;

- YMETh MIEPEHOCUTh 3HAHUS B
MO3HABATENbHYIO M MPAKTUYECKYIO OO0JIaCTH
KU3HEICATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX
MpeIMETHBIX o0acTe;

- BBIABUIAaTb HOBBIE WJE€HW, Mpeaiararb
OpPUTHHAJIbHBIE MTOJIXO/Ibl U PELICHHUS;

- CIIOCOOHOCTh HX  MHCIIOJNB30BaHHUS B
ITO3HABATEILHOW U COLMATIBHON MPAKTUKE

CBEJICHHSI O CBOMCTBax, COCTaBe, IMOJY4eHHMH U 0e30MacHOM
HUCHOJIL30BAHNHU Ba)KHEUIIINX HCOPraHN4YCCKUX u OpraHU4YCCKUX
BEUIECTB B OBITY M MPAKTUYECKOMN NEATEIbHOCTH YEIIOBEKA;

— c(pOpPMHPOBAHHOCTh YMEHHUH BBISBIISATH XapaKTEpHbIC MPU3HAKUA WU
B3aUMOCBA3b H3YUCHHBIX HOHSITI/Ifl, IIPUMCHATH COOTBCTCTBYIOLIUC
MOHATHUSI TpPU ONUCAHUU CTPOEHUS U CBOICTB HEOPraHWYECKUX U
OpraHN4YCCKUX BCHICCTB U HX npeBpaLueHHﬁ; BBISIBIIATH B3aUMOCBS3b
— XUMHYECKHX 3HAHUW C TOHSATHSMH M TPEICTABICHUSMHU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

— copMUPOBAHHOCTH YMEHHI HCIIOJIb30BATh HaVMEHOBAaHUS
XUMUYECKUX COCAMHEHUN MEXIYHAPOJHOIO COK03a TEOPETHYECKON U
MPUKIAJTHON XUMUU M TPUBUAJIbHBIC HA3BAHUS BOKHEHIIIMX BELIECTB
(oTHiIeH, ameTwieH, TIUIEepUH, (eHos, GopMaTbIeTHa, YKCyCHas
KHCIIOTA,

[JIMIWH, YrapHbIi ra3, YIJIEKHCIbIA Ta3, aMMUaK, raiieHas H3BECTb,
HeraieHasi U3BeCTh, MUThEeBasi cofa U APYTHX), COCTABIATH (HOPMYIIBI
HCOPTaHNUYCCKUX W OPraHUYCCKHUX BCUICCTB, YPAaBHCHUA XUMHYCCKUX
peakiuii, OOBACHATb UX CMBICH; TOATBEPKAATh XapaKTepHBIE
XUMHYECKHE CBOMCTBA BCIICCTB COOTBETCTBYIOIMMUMH SKCIICPUMCHTAMU
Y 3aMKCSIMU YPABHEHUIN XUMHUECKUX PEaAKIIMii;

— c(hOopMHUPOBAaHHOCTP YMEHUN YyCTaHABIMBAaThb IMPUHAIIEKHOCTH
HN3YUCHHBIX HCOPTaHNUYCCKUX U OpPraHrMvdCcCKHUX BCHIECTB K
ONpeIeTIEHHBIM KJIaccaM U TpylnraM COeIMHEHU, XapaKTepu30BaTh UX
— COCTaB W Ba)XKHEHIIHE CBOﬁCTBa; OonpeacIATb BUJAbI XHUMHNYCCKUX
CBs3ell (KOBaJICHTHAs, HMOHHAs, METAJUIMYECKasi, BOJOPOJHAsS), THIIBI
KPUCTANIMYECKUX PEHICTOK BCIICCTB, KHaCCI/I(i)I/IIII/IpOBaTB

— XHMHYECKHE PEaKIIH;

— BJIaJICHHE OCHOBHBIMM METOJAaMH HAy4YHOTO IMO3HAHMS BEUIECTB U
XUMHUYECKUX  sIBIEHUM (HaOmoJqeHue, W3MEpeHHe, JKCIEPHUMEHT,
MOJICIUPOBAHUE);




— c(pOpMHPOBAHHOCTH yYMEHUH IPOBOJIUTH pacueTsl o
XUMHUYECKUM (GOpMylIaM M ypaBHEHUSAM

— XHMMHUYECKHUX PpEaKIUi ¢ MCIOJIb30BaHUEM (U3UYECKUX BEIMYHH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl,
o0beMa (HOpMallbHbIE YCJIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA;

— HCIIOJIb30BAaTh CHCTEMHbIE XMMMUYECKHE 3HAHWS U1 NPUHATUSA
pelieHnii B KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

— c(pOpMHUPOBAaHHOCTP ~ YMEHMHM  IUIAHUPOBAaTh U BBIIOJHATH
XMMUYECKUH SKCHEPUMEHT (IPEBpallleHUs OpraHMYeCKHX BEIIECTB
IIpY HarpeBaHuH, IMOJY4YEHHE J3TUJIEHA U H3YyYEHHUE €ro

— CBOWCTB, KayeCTBEHHbIC pEaKUUU Ha ajJbJEru]bpl, Kpaxmail,
YKCYCHYIO KHUCIIOTY; J€HaTypalus

— O€JIKOB INpH HArpeBaHUM, IBETHbIE PEAKIUH OENKOB; MPOBOJIUTH
peakiy UOHHOTO OOMEHa,

— ONpENENATh CpeAy BOAHBIX PACTBOPOB, KAaueCTBEHHBIE pEaKLUU
Ha cynbdar-, kapOOHAT- U XJIOPHUA-aHHOHBI, HA KaTHOH aMMOHHUS;
pemarh JKCIEpUMEHTaIbHbIE 3ajadyu 1o Temam "Metael" u
"Hemeramnbl") B COOTBETCTBMM  C  MpPaBUIAMU  TEXHHUKH
Oe3omacHOCTM TpH OOpallleHWHu C BEleCTBaMU M J1a0OpaTOPHBIM
000pyI0BaHUEM; IIPECTABIATh pE3yJIbTAThI XUMHUYECKOTO
AKCIIEpUMEHTa B (hOpMeE 3alKCU ypaBHEHUI COOTBETCTBYIOLIUX peaKui
U GOpMYJIHpPOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

— c(hOpMHUPOBAaHHOCTh ~ yYMEHHS  aHAIU3UPOBAThb  XHUMHUYECKYIO
nH(pOpMaLIMIO, TOIYy4aeMylo U3

— pa3HbIX HCTOYHUKOB (CPEACTB MAaccoBOM HWH(pOpMAIMU, CETh
WHTepHeT U apyrue);

B 06acTi eHHOCTH HAYYHOTO MMO3HAHUS:
c(hOopMUPOBAHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

OK 02. Ucnons3oBath

COBpPCMCHHBIC CPEACTBA MHUPOBO33PCHUA,

- cOpMUPOBAHHOCTh ~ YMEHHUH  IJIaHUPOBaThb W  BBIOJIHATH
XUMHUYECKUH DKCHEPUMEHT (IIPEBPALEHUS OPraHUYeCKUX BELIECTB
IIPU HAarpeBaHWW, IIOJYYEHUE OTHIECHA M U3YYEHUE €ro CBOWCTB,




UHTEPIIpETauu
uHpOpMaLUn u
UH(pOpMaIOHHBIE
TEXHOJIOTUH TSt
BBITIOJTHEHUS 3ama4y
npohecCHOHATBLHOM
JeATEIILHOCTH

pa3BUTHS HayKH U OOLIECTBEHHOW MPAaKTHKH,
OCHOBAaHHOIO  Ha  JUajlore  KyJubTyp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUWE  SI3BIKOBOM U
YUTATEIbCKOM  KYyJIbTYpPHl KaK  CpeACTBa
B3aMMOJICHCTBUS MEXY JIIOAbMH U TTO3HAHUS
MUDa;

- OCO3HaHHE [EHHOCTHU Hay4YHOU
NEeSTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MIPOEKTHYIO u HCCJIEIOBATENBCKYIO
JeSITeIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE;
OBnaneHue yYHUBEPCAIBHBIMH  Y4eOHBIMU
[I03HABATEJIbHBIMU JIEHCTBUSAMU:

B) paboTa ¢ uHpopMaIuei:

- BJIA/IETh HaBbIKaMU MOJIy4YEHUs
nH(OpPMAaLIUK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYILECTBJISATh  IOHUCK,
aHaJIN3, CUCTEMATU3aLUI0 U MUHTEPIIPETALHUIO
nH(pOpMallMK pa3IMYHbIX BHUJIOB U (QopMm
IIPE/ICTaBIICHMS;

- CO3/1aBaTh TEKCThI B PA3IMYHBIX (hopMaTax C
y4eTOM Ha3HaueHHs MHPOpMAlUU U LIeTeBOH
ayJIMTOPHH, BHIOWpAs ONTUMAIIbHYIO (OpMYy
MPEACTABICHUS U BU3YyaIU3alliy;

- OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMalUY, €€ COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

- UCHOJb30BaTh CPEACTBA MH(OPMAIIMOHHBIX
U  KOMMYHHKAIlMOHHBIX  TEXHOJOTUH B
pElIeHN KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX

KAueCTBEHHbIE pEaKIUH Ha  aupAeruibl, Kpaxmaji, YKCYCHYIO
KHUCIIOTY; JCHATypanus OCIKOB TpPU HAarpeBaHHWH, IIBETHBIC DPEAKIIHH
O€NKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHa, OMpEIeNATh Cpeay
BOJHBIX  pPacTBOPOB, KA4YeCTBEHHbIC  peakuuu Ha  Cyabdart-,
KapOoHaT- U XJOpPHI-aHUOHBI, HA KaTHOH AaMMOHUS; peularhb
AKCIIEpUMEHTAJIbHBIC 3a/1auu 110 TeMaM "Metamel" 1 "Hemeramis") B
COOTBETCTBUM €  TMpaBWIaMU  TEXHUKH  O€30MaCHOCTH  MpH
oOpamieHMH C BeUIECTBaMH M JTAOOpaTOpPHBIM  00OPYIOBaHUEM;
NPEJCTaBIATh  Pe3yabTaThl XHMHUYECKOTO SKCIepUMEeHTa B (opme
3alUCH  yPAaBHEHHH COOTBETCTBYIOIIMX peakuuii ¥ (HOpMyIUpOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- YMETh aHAJIM3UPOBATH XUMHUYECKYI0 HH(OPMAIHIO, TOIy4aeMyr W3
pa3HbIX UCTOYHUKOB (CpeaCTB MaccoBoW mMH(poOpManuu, ceTh MHTepHeT

" Jpyrue);

- BJIAJeThb OCHOBHBIMM METOJAaMU HAy4YyHOI'O IIO3HAaHUS BEIIECTB HU
XUMHUYECKMX SIBICHUN (HAOMIOJIeHUe, U3MEpEeHUe, HKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETb NPOBOJUTH PACUETHI 110 XUMHUUECKUM (OpMyJIaM U YpaBHEHUSAM
XMMHUYECKUX peaklUil ¢ HCIOoNb30BaHUEeM (U3NYECKUX BEJIMYMH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacChl,
o0bemMa (HOpPMaJbHbIE YCIOBHs) TIa30B, KOJMYECTBA BEIIECTBA;
MCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JUIsl IPUHATUS pELIeHUN
B KOHKPETHBIX XU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C BEIECTBAMH U UX
MIPUMEHEHUEM;

- BIQJICHUE OCHOBHBIMM METOJIaMU HAY4YHOI'O IIO3HAHMS BELIECTB H
XUMHUYECKMX  SIBJICHUM (HaOio/leHue, H3MEpeHue, HKCIEPUMEHT,
MOJIEJTUPOBAHUE);




U OpPraHrU3allMOHHBIX 3a1da4 C CO6J'IIOI[€HI/I6M

TpeOoBaHU SPrOHOMUKH, TEXHUKU

0e30macHOCTH, TUTHEHHBI,

pecypcocOepekeHtsl, MPABOBBIX U ITUYECKUX

HODM, HOPM UH()OPMAIIMOHHON

0e30I1acHOCTH;

- BJAJCTh HAaBBIKAMH pACIlO3HABAaHHUS U

3ammThl  MH(pOpManuK, HWHOOPMAIIMOHHON

0€301acHOCTH JINYHOCTH;
OK 04. DddexrusHo | - TrOTOBHOCTh K caMOpa3BUTHIO, | - cOPMHPOBAHHOCT, ~YMEHHH IUIAHUPOBATh W BBIOJIHSATH
B3aUMO/ICHCTBOBATh U | CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHIO; XMMHUYECKHI OSKCHEPUMEHT (IIPEBpAIICHUs] OPraHMYECKUX BEIIECTB
paboTaTh B KOJUIEKTUBE | -OBJIJICHHE HaBBIKAMHU y4eOHO- | IpH HAarpeBaHWM, MOJY4YCHHE OTHJIEHAa W HW3YYEHHE €ro CBOWCTB,
Y KOMaH[Ie UCCIIeI0BAaTEIBCKOM, POEKTHON U | KAUECTBCHHBIE pEAaKIMU Ha  albJETHIBI, Kpaxmajl, YKCYCHYIO

COILIMAIIBHOW JeSITETHHOCTH; KHCJIOTY; JeHaTypalus OCIKOB TpW HArpeBaHWHU, I[BETHBIC pPEaKIUH

OsnaneHue YHUBEPCAIbHBIMU | OCJKOB; MPOBOAWUTH PEAKIMM HOHHOTO OOMEHA, ONpPEAeiTh Cpeay

KOMMYHHUKATHBHBIMH JICHCTBUSMHU:

0) COBMECTHasl IeITeIIbHOCTb .

- MMOHMMAaTh M KCIIOJIL30BAaTh MPEUMYIIECTBA
KOMAaHTHOW ¥ MHIMBHyalbHON pabOTHI;

- IIPUHUMATh LeIn COBMECTHOMN
NESTENIbHOCTH, OpPraHHU30BBIBATH "
KOOPJIUHUPOBATh necTBUsS o ee

JOCTUKEHHUIO: COCTaBIIATh IIJIaH JIEHCTBUH,
pacnpenenarb pojid C y4ETOM MHEHHI
Y4aCTHUKOB o0CyX/1aTh pE3yJIbTaTHhI
COBMECTHOH paboThI;

- KOOPJIMHHUPOBATh M BBINOJIHATH PabOTy B
YCIOBHUSIX  PEAJIBHOT0, BUPTYAJIBHOIO U
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYHICCTBJIATH ITO3UTUBHOC CTPATCTUYCCKOC

BOJHBIX  pacTBOPOB, KAadyeCTBEHHblE  peakUMu Ha  cyabdar-,
KapOoHaTt- U XJIOpUA-aHHOHBI, HA KATHOH AaMMOHHUS; pellaTh
AKCIIEpUMEHTaIbHbIE 331aul 1o TeMaM "Metamnel" 1 "Hemeramnsl") B
COOTBETCTBMM  C  MpaBWJaMH  TEXHMKM  O€30MacHOCTH  MpHU
oOpallleHnd ¢ BelleCTBAaMH U JJaOOpaTOpHBIM  000PYy/IOBaHUEM;
NpPEJCTaBIATh  PE3yJbTaThl XMMHUYECKOTO 3KCIIepUMEHTa B (opme
3allUCH YpPaBHEHUN COOTBETCTBYIOIIMX peakuuil U (popmynupoBarh
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

- YMETh aHaJIU3UPOBATh XUMHUYECKYI0 MH(QOpPMAIHUIO, MOJy4yaeMylo M3
pasHBIX MCTOYHHKOB (CPEACTB MaccoBOM MH(opmanuu, cetb MHTEpHET
H JpyrHe);

- BIQJICHUE OCHOBHBIMM METOJIaMH HAY4YHOI'O IIO3HAHMS BELIECTB H
XUMHUYECKMX  SIBJICHHM (HaOMoJeHue, H3MEepeHHe, HKCIEPHUMEHT,
MOJIETTUPOBAHUE).




MOBEJICHHE B  Pa3lUYHBIX  CHUTYaIMsX,
MPOSIBIIATH TBOPUECTBO M BOOOpaKeHUE, OBITH
WHUIHATUBHBIM

OBnanenue YHHUBEPCAIbHBIMU
PEryISTUBHBIMH JICHCTBUAMMU:

T) IpUHATHE ceOs U IPYTHX JIIOJICH:

- NMPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX
Troaen pu aHamn3e pe3yabTaToB
NeSITeIbHOCTH;

- NMPU3HABATh CBOE IMPABO W MPaABO JPYTHX
JIFOJIEH Ha OIIMOKU;

- pa3BHBaTh CIIOCOOHOCTH MOHMMATH MHUP C
MO3UIIMU JAPYTOTO YEIOBEKa;

OK 07. ConeticTBOBaTh
COXPaHEHHUIO
OKpYKarole cpeasl,
pecypcocOepexeHuto,
OPUMEHSTh 3HaHUS 00
U3MEHEHUU  KIMMaTa,
TIPHHITATTBI
OepexIINBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX
CUTYaITUSIX

B 06nacTu 3K0JI0rM4ecKOro BOCIIUTAHUS:

- c(OPMHPOBAHHOCTh IKOJIOTMYECKON
KYJIbTYpbl, IOHUMaHUE BIUSHUS COLUAJIBHO-
OKOHOMUYECKHUX IIPOLIECCOB HAa COCTOSHHE
MIPUPOTHON U COIMANBHON CPENbl, OCO3HAHHE
ro0aNbHOTO  XapakTepa  SKOJIOTMYECKHX
npo0em;

- IUIAHUPOBAHUE U OCYLIECTBICHUE ACUCTBUI
B OKpYKalIIEeW cpeiae Ha OCHOBE 3HAHUSA
LeJIel yCTONYMBOIO Pa3BUTHS YEIIOBEYECTBA;
AKTHUBHOE HENPUIATHE ACUCTBUM, TIPUHOCSIIHNX
BpEJ OKPYXKaIOLLEH Cpee;

- OBJIaJICHUEC HaBbIKaMH yqe6H0-
HCCIIEIOBATEIIbCKON, MPOEKTHOM W COLMaIbHOU
JCATCIIBHOCTH,

- chopMHPOBAHHOCTH TPEJICTABICHHI: O XHUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, POJIU XHUMHUU B TO3HAHUU
ABJIGHUM TpPUPOJbl, B (OPMUPOBAHMM MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOTUMOM IS
peIIeHUs] MPaKTUYECKUX 3aJad M  OKOJOTMYECKH OOOCHOBAaHHOTO
OTHOILEHUSI K CBOEMY 3J0POBBIO W NMPUPOJHOM CPEJE;

- c(OpPMHPOBAHHOCTh YMEHMH COOMIOJAaTh TMpaBWJIa SKOJIOTMUECKU
11e1€ec000pa3HOro MOBEACHUS B OBITY M TPYAOBOH JEATEIbHOCTH B
LEISIX COXpPAaHEHHWS CBOETO 370pOBbS U OKPY)KAIOIIEH IPHUPOIHOM
Cpellbl; YYUTHIBaTh OINACHOCTb BO3/JCHCTBUS Ha JKUBbIE OpPraHU3MBI
ONpEICIECHHBIX BEIIECTB, TMOHMMAs CMBICH II0Ka3aTeis MpeAeIbHOU
JIOITyCTUMOM KOHILIEHTPALUU;
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1.3. KouuvyecTBO 4YacoB, OTBOAMMOE HAa OCBOCHHE MNPOrpaMMbl Yy4eOHOM
AUCHHUIIMHBI

O06beM 00pa3oBaTeNbHOM MpOrpamMmbl - 72 Jaca,
B TOM 4HcIIe: B opMe MPAKTHYECKON OArOTOBKH 16 4acoB.
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOI'O MATEPUAJIA YYEBHOM

TACHATITAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 72
OcHoOBHOe cojiep:KkaHUe Y4eOHOT0 MaTepHaJia 66
BT. 4.:

TEOPETHYECKOe 00yUeHne 50
MPaKTUYECKHUE 3aHATUS 12
n1abopaTOpPHBIC 3aHATHS 4
IIpodeccuoHaIbHO-OpEHTHPOBAHHOE  (coAep:KaHHe  Y4eOHOro 5
MaTepuaJia)

BT. 4.:

TeopeTudeckoe o0ydeHue 6

MPAKTUYCCKUC 3aHATUA

nabopaTOpPHBIE 3aHATHS

IMpomexyrounas arrectauus (1ud. 3a4er)
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2.2. TemaTu4eckui

IUIAH U COJIePKaHUe Y4eOHOro MaTepuaJia y4eOHOM JUCIUIIINHbI

HanmenoBanue Conep:xxanue yueOHOro MaTepuaJia yueOHOro marepuajia (0CHOBHOe U NPo¢ecCHOHATbHO- Oo6bem DopMupyeMbie
pa3esioB U TeEM OPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKUE 3AHATHUS, IPUKJIATHON MOAYJIb (IPH 4acoB KOMITETeHIIH
HAJINYHH)
1 2 3 4

OcHOBHOE coJiepkaHHue Y4eOHOIro MaTepuaJia 66

Pa3znen 1. BBenenue. OCHOBHBIE OHATHSA U 3aKOHBI XUMHUH. CTPpOEeHHUE M CBOMCTBA HEOPraHUYECKUX BEIeCTB 34

Tema 1.1. Copep:xanue yueOHOro MaTepuana 10

Bsenenue. Teopernueckoe o0yueHue

OcHoBHBIE 1. Uenp u 3amaun QucHUIUIMHBL «XuMHs». TexHuka 0€30MacHOCTU MPU PadOTe ¢ XUMHUYECKOM

MOHSTHUS Y 3aKOHBI | TOCYAOM M XUMUUECKUMU BelecTBaMu. OCHOBHBIC MIOHATHUSI XUMHUH: aTOM, MOJIEKYJla, XUMHUYECKHUI

XUMUHU 3JIEMEHT, ATOMHBIE M MOJIEKYJIIPHBIE MAacChl, IMPOCTOE€ M CIIOKHOE BEUIECTBO, KOJIMYECTBO 4
BEILIECTBA, MOJISIPHASI Macca, XUMHYECKasi peaKIvs, SKBUBAJICHT, KAYECTBEHHBIN U KOJIMYECTBCHHBIN OK 01
COCTaB BELIECTBA. OK 02
2. OCHOBHBIC 3aKOHBI XHMHUH: 3aKOHBI COXPAaHCHHS MAacChl W JHEPIHUH, SKBUBAJICHTOB, 3aKOH OK 04
ABoOraipo, OTHOCUTEIbHAs MJIOTHOCTh T'a30B.
[IpakTueckue 3aHsATUS
3. [Ipaktuueckas pabora Ne 1. KontponpHas pabora. BXxoaHo# KOHTPOIb 4
4. Tlpaktuueckast padora Ne 2. PacueT KOIM4YeCTBEHHBIX XapaKTEPUCTHUK TI0 YPABHEHUSAM PEAKIIHIl
JlaGopaTopHble 3aHATHS )
5. Jlabopartopnas padora Ne 1. Onpenenenue MOJISPHON Macchl SKBUBAJICHTAa METaa

Tema 1.2. Coneprxkanne yueOHOro Marepuania 10

Crpoenne atomoB | Teopernueckoe oOyueHue

XUMUYECKHUX 6. CoBpeMeHHasi MOJIeNTb CTPOCHHS aToma. DIEKTpOHHas KoHpuryparus atoma. Kimaccubukarms 2

SJIEMEHTOB U XUMHAYECKHX DJIEMEHTOB (s-, P-, O-anemenThl). OCHOBHOE U BO30YXKICHHBIC COCTOSHHUS aTOMOB.

pupoaa BanteHTHBIE 351€KTPOHBI. BaneHTHOCTH. DIEKTPOOTPULIATEIBHOCTb.

XMMHUYECKOU CBsA3M | 7. KoBasieHTHast CBs3b, €€ Pa3sHOBHAHOCTH W MEXaHU3MbI 00pa3oBaHMs (OOMEHHBIH W JOHOPHO- 2
aKLEMTOPHBIH).
8. Monnas cBsi3b. MeTtanyeckas CBsI3b. 2

9. BogoponaHas cBs3b. MEKMOJICKYISIDHBIE ~ B3aUMOJICHCTBUSA.  V30TOMBI, OCHOBHOE |
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BO30Y>KJICHHOE COCTOSIHUE aToMa, TMOpUau3alvs aTOMHBIX opOuTaneid. TUIbl KpUCTAIITMYECKUX 2
pPELIETOK.
[IpakTuueckue 3aHATHS
10 Ilpaktuueckas padora Ne 3. CocraBieHue 3eKTpOHHO-Tpaduueckux popmyn snemeHToB 1-4 2
MIEPHOJIOB.
Tema 1.3. Copepxanne yaeOHOro MaTepuana 4
[lepunonnueckuit Teopetuueckoe o0ydyeHue
,SZEII(/;).HI\?;{;%JIIP;I;; 11. Ilepuoanyeckuii 3akoH u Tabauna .M. MenneneeBa 2
[IpakTuueckue 3aHATHS
12. TlpakTnueckas padora Ne 4. Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3a/IaHUM
Ha XapaKTepUCTHKY XMMHYECKUX 3JIEMEHTOB: "Merauinueckue / HEMeTaUIMYeCKHue CBOMCTBA, 2
AJIEKTPOOTPHUIIATEIEHOCTh M CPOJACTBO K JJIEKTPOHY XUMHUYECKUX IJIEMEHTOB B COOTBETCTBHE C MX
ANEKTPOHHBIM CTPOCHHEM M TOJIOKEHHEM B TMEPHUOJUYECKON CHUCTEME XUMHUYECKHX AJIEMEHTOB
.. Menneneera"
Tewma 1.4. Copep:xanue yueOHOro MaTepuana 10
XuMuyeckue Teopernueckoe obydyeHue
peaKiuu, 13. Knaccupukanus XMMHYECKHUX peaKkIHil: COeTUHEHHE, pa3oXKeHHe, 3aMelleHHs, OOMEH, 2
CTPOCHUC U OKUCJIUTEIHLHO-BOCCTAHOBUTECIILHBIC.
CBO¥CTBA 14. Knaccudukanus HeopraHndeckux BemiecTB. CTpoeHHME M CBOWCTBA CBOWCTBA OCHOBHBIX 2
HEOPraHMYECKUX KJIAaCCOB HEOPTaHWYECKHUX BEIECTB.
BEIICCTB 15. Metamnbl: o0mas XxapakTepuUCTHKa, CBOMCTBA, U3ydeHHUE OTIENIBbHBIX MpeAcTaBUTENeH Kiacca. 2
CriocoObl monydeHus. 3HAu€HUE METAJJIOB B NPUPOJIE U KU3HENEATEIbHOCTH YEJOBEKa U
OpPraHU3MOB.
16. Hemeramnsl: o0m1as XapakTepUCTHKA, CBOMCTBA, M3YYCHUE OT/ACIHHBIX MIPEJCTaBUTENIEH Kiacca. 2
CriocoObl mosyyeHHs. 3HAUEHHUE HEMETAJUIOB B IPHPOJIE U KU3HEICITEIBHOCTH 4YeJIOBEKa M
OpPTaHN3MOB.
JlaGopaTopHbIe 3aHATHUS
= 2
17. Jlaboparopnas pabota Ne 2. CBolicTBa METAJIJIOB U HEMETAJIJIOB
Pa3nes 2. CTpoeHue U CBOICTBA OPraHMYeCKHUX BELECTB 8 OK 01
Tema 2.1. ‘ Conepxanue yueOHOro MaTepuasa 2 OK 02
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Knaccudukanus, Teopernueckoe oOyueHHE OK 04
CTPOCHUE U 18. IIpeamer opraHu4eckoil XuMuu. B3auMoCBs3b HEOPTaHUYECKUX U OPTAaHMUECKUX BEIIECTB.
HOMEHKJIATypa XUMHYECKOE CTPOCHHUE KaK MOPALOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTH.
OpraHUYeCKUX OCHOBHbBIE TIOJIO)KEHUS TEOPUHM XUMHUYECKOI'O CTPOEHUS OpraHu4ecKux coeauHeHuin A.M.
BELICCTB bytiiepoBa. YrieponHBI CKEIET OpPraHMYECKOM MOJIEKYbl. MOJIEKYISpHBIE U CTPYKTYpHBIE
(pa3BepHyTHIE, COKpAIICHHBIE) XUMUYECKHE (OPMYIbl. 3aBUCUMOCTH CBOWCTB BEIIECTB OT
XMMUYECKOI0 CTpOeHUs MoJieKysl. M3omepuss u u3omepsl (CTpyKTypHasi, reomerpuyeckas (Luc-
TpaHc-u3oMepusi). KpaTHoCTh XUMHUUYECKOI CBSI3U.
[Tonatue o QyHkuuoHaneHOW rpymnme. IlpuHIuUnbl KaaccupuKauy OpraHMYECKUX COCTUHEHUH.
Me:x1yHapo/iHass HOMEHKJIaTypa U IPUHLIUIIBI HOMEHKJIATYPbl OPTraHUYECKUX COEAMHEHUH.
Tema 2.2. Copep:xanue yueOHOro MaTepuana
CsoiicTBa, Teopernueckoe o0yueHue
CIIOCOOBI 19. VraeBogopoasl: npeaeibHble, HEeNpeAeIbHbIE U apOMaTHYECKHUE.
MOJIy4YCHHUSA U 20. Kwucnopoaconepxamuye COSIUHEHHS: CIUPTHI M MPOCThie dPUPHI, (EHONBI, aTbACTUIBI H
NPUMEHEHHE KETOHBI, KApOOHOBBIE KUCJIOTHI U UX MPOU3BOAHbIE. [IpakTHuecKkoe NMPUMEHEHUE 3TUIICHITIMKOJIS,
OpPraHMYECKUX riuepuHa, genona. Ilpumenenue dopmanbaerua, aneraibAeryuaa, YKCYCHOW KHUCIOTHL. Mbuia
COCZIMHEHHUN KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. Moroliie CBOMCTBA MbLIA;
21. Azotcoaepkaiiye COSTUMHEHIS: aMHHBI 1 AMUHOKHUCIIOTBI, OCITKH
Pa3nen 3. 3HavyeHue U NpUMeHeHUe HEOPTraHNYECKUX U OPraHMYeCKHUX BelleCTB B 'KU3HeAesATeJIbHOCTH YeI0BeKa
M HA NPOU3BO/ACTBE OK 01
Tewma 3.1. Coneprxkanne y4eOHOro MaTtepuania OK 02
Heoprannueckue u | TeopeTnueckoe 00ydeHHe OK 04
OpraHUYECKHE 22. buooprannveckne coequHeHus. [Ipumenenne u Onosornueckas posib yriieBoaoB. OKucienne OK 07
BCIICCTBA B YII€BOJOB — UCTOYHHUK YHEPIUHU KUBBIX OpraHu3MoB. llomucaxapuabl: Kpaxman U IIIMKOIEH.
KUBHEJCATEIIBHOCT | O6s1acTH MPUMEHEHUsI aMUHOKHUCIIOT. bruonornueckue GpyHKIuu OEIKOB U KUPOB.
1 4eJIoBeKa U Ha Ponb oprannyueckoil XMMUU B pelIeHUH po0JieM MUIIEeBOH 0€30MacHOCTH.
IIPpOXU3BOJICTBC HyknennoBbie KHCIOTBHI: cocTaB M cTpoeHue. CTpoeHue HYyKIeoTHAOB. COCTaB HYKJIEHMHOBBIX

kuciot (JJHK, PHK). Pons HykJI€MHOBBIX KUCIIOT B KM3HEAEATENLHOCTH OPTaHU3MOB.
CuHTeTHYECKME M HMCKYCCTBEHHbIE BOJIOKHA, UX CTpoeHue, cBoiicTBa. IIpakThueckoe
HCIOJIb30BAHUE BOJIOKOH.
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OOue mnpencTaBieHUs] O IMPOMBILIUIEHHBIX CIOCO0AaX MOJYyYEHHs XUMHUYECKUX BELIeCTB (Ha
pUMepe NPOM3BOJICTBA aMMHaKa, CEpHOM KHcIoTh). [Ipobaema 0TX010B M MOOOYHBIX TPOJYKTOB.

HpaKTH‘lGCKI/Ie 3aHATUA

23. TIpaktmueckas pabora Ne 5. KoutpomnbHas pabora. ['eHeTndeckas CBSI3b MEXKITY 2
HEOPraHMYECKUMHU U OPraHMYECKUMU BElIeCTBAMHU
Pasnen 4. PacTBopsl 6
Tema 4.1. Coneprxkanne yueOHOro Marepuasia 2
PactBopsl. Tumsl Teopetuueckoe obydyeHue OK 01
PacTBOPOB. 24. Tumbl pacTBOPOB, CIIOCOOBI BBIPAKEHMSI COCTaBa PAcTBOP (KOHIEHTpauus). PacTBOpHMMOCTS, 5 OK 02
MIPOU3BE/ICHNE PACTBOPUMOCTH. BiusiHie TemiepaTypbl U JaBJICHUS Ha PACTBOPUMOCTDH BEIECTB. OK 04
HacplilieHHble, HEHACHIIIEHHbIE U NIEPECHIIEHHbIE PACTBOPBL. DJIEKTPOIUTEUECKAs JUCCOLUALIMS.
Tema 4.2. Copep:xanue yueOHOro MaTepuana 2
Komnurarushasie Teopernueckoe o0yueHue
CBOMCTBA 25. ®u3MKO-XUMHUYECKHE CBOWCTBA PacTBOPOB: AU Py3usi, 0CMOC, OCMOTHYECKOE JaBJICHHE. 3aKOH 2
pacTBOpOB Bant-T'odda. [laBnenne napa pactopoB (I 3axon Payns). Kunenue u 3amep3anue pactsopon (11
3akoH Payns). Kprockonuueckas v 50y/UIMOCKONNYECKast KOHCTAHTHI.
Tema 4.3. Coneprxkanne yueOHOro MaTepuania 2
OKHCIUTENBHO- Teopernueckoe o0ydyeHue
BOCCTAaHOBUTENBH | 26. OKHUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuuu. CrTeneHb okucieHus. BocctaHoBuTenu wu
BIC PCAKITUH. okucnurenan. OKuUcieHne U BoccTaHoBiIeHHe. OKUCINTENbHBIE CBOMCTBA BEIIECTB, 00pa30BaHHBIX
ONEKTPOXMMHMHYECK | 3JIEMEHTaMH B BBICHIEH cTeneHu OKHcIeHus. OKUCIMTENbHBIE U BOCCTAHOBHMTEIBHBIE CBOMCTBA 5
HEC IPpONCCChI BEIIECTB, OOPa30BaHHBIX AJIEMEHTAMHU B MPOMEXYTOUHBIX CTEMEHAX okucieHus. Knaccupuxarms
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii. MeTo/1 2IeKTpOHHOTO OanaHca.
Pa3nes 5. CkopocTh XUMHYECKOH peaKIiiM M XUMHYEeCKOe pABHOBeCHe 6
Tema 5.1. Coneprxanne y4eOHOT0 MaTepuasa 4
Kunernueckue Teopernueckoe oOyueHue OK 01
3aKOHOMEpHOCTH | 27. Xumuueckue peakuuu. Kiaccupukanus XMMHUYECKMX pPEakmui: 1o (pa3oBOMY COCTaBy 4 OK 02
MPOTEKAHUS (roMOTeHHBIE W TEeTepOTeHHBbIC), MO WCIOJB30BAHUIO Karaiau3aTopa (KaTalUTHYECKHE W OK 04
XUMHUYECKHUX HEKATAIUTHYECKHE).
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peaxkuui. 28. CKOpOCTh peaklMM, €€ 3aBUCHUMOCTb OT pPAa3JIMYHbIX (PAKTOPOB: IMPUPOIBI pPEarupyromux
PaBnoecue BEIIECTB, KOHLIEHTPAIMM pEarupyrollux BemecTB, Temmeparypbl (mpaswio Baut-I'ododa),
XUMHUYECKHX IUIOWAd  PEAKUMOHHOM  IIOBEPXHOCTH, HAIM4YMsA  KaTauu3aropa. OHEprus  aKTHUBALHU.
peakuuin AKTUBUpOBaHHBIM KoMmIuiekc. KaranuzaTopel u kaTtanu3. Ponb karanu3aTopoB B IpHUpOJE H

ITPOMBIILIJIEHHOM IIPOU3BOCTBE.

[punnun Jle [artense. Biusnue pa3nuuHbix (aKTOPOB HA M3MEHEHHE PAaBHOBECHUS XMMHUYECKHX

peakuuii. Ilpumenenne npunnuna Jle-IllaTense and HaxXOKIEHUS HAINPAaBJICHUS CMEILECHUS

paBHOBECHS] XMMHUYECKOW pEeaklMM, B PEHICHUH IPAKTUKO-OPUEHTHPOBAHHBIX 3aJaHUl. 3aKoH

JEUCTBYIOIMX MAaCC U KOHCTAHTAa XMMHUYECKOTO PABHOBECHSI.
Tema 5.2. Coneprxkanne yueOHOro Marepuasia 2
Tepmonunamuyeck | Teoperuueckoe oOydeHue
ue 29. Knaccudukamuss XHUMHUYSCKUX pEaKIHid: IO TerioBoMy dhdekTy (3K30TepMHUUYECKUE,
3aKOHOMCPHOCTH SHJOTEpPMUYECKHE), 1O oOpaTuMocTH (oOpatuMble u HeoOpaTtuMmeble). TeruoBble 3¢ deKTh
IIPOTCKAHUA XUMHUECKUX peakuuid. Tepmoxumuueckue ypaBHeHHs. OOpaTuMoCTbh peakuuil. XUMHUECKOe 5
XUMHYECKUX paBHOBECHE U €0 CMEIIEHHUE MO JeHCTBUEM pa3IMYHbIX (PAKTOPOB (KOHIIEHTPALUs PEareHTOB UIIH
peaxuuii MIPOJYKTOB PEaKIuy, JaBjIeHHe, TEMIepaTypa) ISl CO3/1aHUsl ONTHMAJIbHBIX YCIOBUN MPOTEKAHUS

XUMHYeCKHX mporeccoB. [lonsaTre 00 »HTanbNUU W 3HTponuu. DHeprus I'm60ca. 3akon 'ecca u

CJIEJICTBUS M3 Hero. Pob cMellieHnsl paBHOBECHUSI B TEXHOJIOTMUYECKUX MPOIIECcCax
Pa3nen 6. lucnepcHbie CHCTEMBI 8 OK 01
Tema 6.1. Conepxanue yueOHOro MaTepuasa 4 OK 02
JlucriepcHble Teopernueckoe 00yUeHHe OK 04
CUCTEMBI U 30. OOmuMe cBeeHMs O TUCIEPCHBIX CHUCTeMax. XapaKTepHble MPU3HAKH JUCHEPCHBIX CHCTEM.
(akTope! BX MeTtoapl monydeHus aucnepcHbelx cucteMm. Kiaccugukanusa aucnepcHbix cucreM. CTpoeHue u 2
YCTOMYMBOCTH (bakTOopsl YCTOMYMBOCTH AUCHEPCHBIX cHCTEM. VIcronb30BaHHE U POJIb KOJUIOMIHO-XMMHUYECKUX

MIPOLIECCOB B TEXHOJIOTUHU MPOAYKTOB MUTAHUSI )KHBOTHOT'O TPOUCX 0K ICHUS

[IpakTnueckue 3aHATHS

31. IIpakTrueckas padora Ne 6. Pa30op mpakTHKO-OpMEHTHPOBAHHBIX 3aJIaHUI 110 COCTABIICHHIO 2

(bopMyIT U CXE€M CTPOEHUS MULIEILIIBI
Tema 6.2. Coneprxanne y4eOHOT0 MaTepuasa 4
Wccnenosanue 32. lucniepcHble cUCTEM B MPO(eCcCHOHANIBHOM NesITeTbHOCTH. 2
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CBOJICTB 33. CriocoObI ucciaeI0BaHus AUCTIEPCHBIX CUCTEM

JUCIIEPCHBIX 2

CHCTEM

IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue NPUKJIAJTHOI0 MOLYJIsl)

Pa3nen 7. UccienoBanue, XHMHYECKUI aHAIU3 U 3alIUTA OKPY:Kalouieil cpeabl NPU BHINOJHEHHH OK 01

3eMJIeyCTPOUTEIbHBIX Pa00T. XMMHUS B OBITY H IPOecCHOHATBHOM AeATeJbHOCTH YeJI0BeKAa. 6 OK 02
OK 04

Tema 7.1. Coneprkanne yueOHOro MaTepuana 4 OK 07

XUMHUECKUI 34.XuMH4ecKUi COCTaB U OpraHoJIENTHYECKUE CBOWCTBA (3amax, MPO3pavyHOCTb, LIBETHOCTD,

AQHAJIM3 Y 3allliTa | MyTHOCTb) BO/bI. JKECTKOCTh BOJIbI, METO/IbI €€ OTPEIECIICHUS U YCTPAHEHUS

OKpYyXKarolen 35. 3ammTa oKpy’Karouiei cpeipl Ipu BHIOJTHEHUN 3€MIICYCTPOUTEIbHBIX PadoT.

CpeJibl

Tema 7.2. Conepkanue yueOHOro MaTepuasa 2

Xvmyist B ObITy 1 36. Xumus B ObITY, IOBCEAHEBHOM KU3HU, JIEKAPCTBEHHBIE MTPEMapaThl.

TPOheCCHOHATTEHON 5

JIESTTEITBHOCTH

YEJIOBEKA

IIpome:kyTouHas arrecranus: Aud@epeHMPOBaHHbINA 3a4eT (324€eT C OLEHKOIH) -

Bceero: 72
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3. YCJIOBUS PEAJIMBAIIMU YYEBHOM JUCHUILJIAHBI

3.1. [as peanu3anuM NpPOrpaMMbl Y4eOHOH JMCHMIUIMHBI [JOJKHBI OBITH
NpeAyCMOTPEHbI ciledyIole cleluaabHble OMeIeH s :
YueOHast ayuTopus JUISL IIPOBEJICHUS 3aHATHH BCEX BUJIOB!
Kabuner xumuu (Ayzn. 29): Pabodee mecro mpernogaBaTens, padouune MecTa 00ydYaroIIUXcCs,
kommbeiorep AMD Athlon2 215 B koMmIUIeKTe, JOocKa MeENOBasi, CTOJ JAEMOHCTPAllMOHHBIN
XUMHUYECKHM, CTON Ipernaparopckui, TymOa-moiika JaboparopHas, IIKad BBITSHKHOM
JIeMOHCTPAIlMOHHBIH. J[eMOHCTpalMoOHHbIE KOJUIEKIIMM XHMHUYECKHX BemecTB. HaGopsl s
JIEMOHCTpALlMK U COCTABJICHHsI MO MOJIeKyl XUMUYecKUX BeriecTB. [Ipubopsl 1 anmnapatsl
JUIE XMMUYECKOTO 3KcrepuMeHTa. KoMIiekTsl mocynsl U 00OpYyIOBaHHUS MJSi TPOBEICHHS
XMMHUYECKOTI'O KCIIEPUMEHTA: KOMIUIEKT MOCYAbI Ul JIE€MOHCTPALMOHHBIX ONBITOB IO XUMHH,
Ha0Op XMMHUYECKOH mocyabl A J1abopaTOpHBIX paboT Mo XumuM, HaOOp TOCYIAbl |
INPUHAAICKHOCTEH A1 YYEHHYECKOIo SKCIEpUMEHTa, HabOp pEaKkTHUBOB, BECHI IJIEKTPOHHBIE,
HAaObOp mocyabl i1 JUCTWUISALUMU BOJABI, TEPMOMETpP CIHUPTOBOM JEMOHCTPALIMOHHBIMN,
TEPMOMETp 3JIEKTPOHHBINA, BeChl ydeOHbIE, BEChl TEXHMUYECKHE, HarpeBarelb Uil HMPOOUPOK,
CIUPTOBKA JiabopaTopHas auTtas, TepmoMerp xkuakoctHoit (0-100 0C), muuTka 3aeKTpuyecKas
nabopatopHas. O0GecnieueHue BojlocHa0keHreM. [1makaTsl 1 CTEH/IBI.

JIunen3nonHoe NporpaMMHoe odecnedeHne:

1. «P7-O¢mucy». IlpenocraBieHue HEUCKIIOYUTEIBHBIX ITPaB Ha MPOTrPAMMHOE OOCCIICUCHHE
«P7-Oducy. Jlunensuat — OO0 «Comnstpuc Texnonomkucy, r. Capatos. Jorosop Ne I[3-1K-033
or 21.12.2022 r. Cpok aeiictBust norosopa: ¢ 01.01.2023 r. Jluuensus Ha 3 roga ¢ mpaBoM
HOCJICAYIOIIETO OECCPOYHOT0 HCIOIb30BAHHMS, Il 00pa30BaTEIbHBIX YUPEIKIACHHH.

2. Kaspersky Endpoint Security. Jlunensuar — OOO «Comnspuc Texnonomkucy, r. Capatos.
(anTHBUpYCHOE MporpaMmmHoe obecrnieuenue). Jorosop Ne 6- 441/2025/KCII-170 ot 22.12.2025
r. (01.01.2026 - 31.12.2026).

3.2. UndopmanuonHoe odecneyeHne peaau3aumu NporpaMmmbl

Jlnst peanuzarnu porpamMmbl  OuOIMOTeUHBbINH (OHI 00pa3oBaTENbHON OpraHU3AIuN
JIOJDKEH UMETh TIeYaTHBIC U/WJTU JIEKTPOHHBIE 00pa3oBaTeIbHbIe U HH()OPMAITMOHHBIE PECYPCHI
JUTSL KICTIOJIb30BaHUs B 0Opa3oBaTenbHOM mporiecce. [Ipu dopmupoBannu 6ubiarnorednoro Gouga
o0pa3oBaTenbHON OpraHu3alyy BbIOMpaeTcs HE MEHee OJHOTO HU3JaHUS M3 MEePeUMCICHHBIX
HUKE TICUaTHBIX U3JaHUM M (WIK) 2JEKTPOHHBIX W3/aHUN B KAa4eCTBE OCHOBHOTO, MPHU ITOM
CITUCOK MOXET OBITh TOTIOJTHEH HOBBIMU W3JIAHUSMHU.

ITepedyenn y4ueOHbIX M31aHUI, UHTEepHET-pecypcoB, 1ONOJHHUTEIbHON JUTEPATYPbI:

3.2.1. OcHOBHBIC HCTOYHHKH:
DJIeKTPOHHO-0UOJINOTEYHAsI CHCTEeMA:
1. KymsikoB, P. M. Xumus : yue6uuk juist CIIO / P. M. Kymsikos, FO. A. KywmbieBa. — CaHKT-
[TerepOypr : Jlanb, 2025. — 308 c. — ISBN 978-5-507-53263-6. — TekcT : 3eKTpOHHBIN //
Jlans : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/508898
2. Eropos B.B. O6mas xumus: yaeonuk mis CIIO / B.B. Eropos. — Cankr-IlerepOypr: Jlansb,
2021. — 192 c. Pexum pgoctyna Kk dnekTpoHHoil Bepcun B IBC «JlaHp» -
https://e.lanbook.com/book/153684

3.2.2. JlonoJTHUTENbHbIE HCTOYHNKH
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1. Epoxun IO.M. Xumus mna npodeccuii M CrenUaTbHOCTENH TEXHUYECKOTO M €CTECTBEHHO-
HAyyHOro Tpoduie : ydyeOHWK Ui CTyH. yYpeKIeHWH cpen. mpod. oOpazoBanus. — M.:
N3natensckuii neHtp «Akagemus», 2020, 496 c.

2. Epoxurn KO.M. COOpHHMK  TECTOBBIX 33JaHUN IO XUMHUH: yded. mocobue aiusi CTY..
yapexaeHui cpen. npod. odpazoanus. — M.: U3narensckuit nieHTp «Akamemusi». — 2019, 245
c.
3. OcHoBbl aHanutuyeckor xumuu: 2019-08-27 / H.M. llleBens. — benropona: benl'CXA um.
B.A. Topuna, 2018. — 138 c. Pexum noctyna x snextpoHHoi Bepcun B OBC «JIAHDb»:
https://e.lanbook.com/book/123436

4. Obmas xumus. Teopus u 3amaun: yaedHoe nocooue / H.B. Koposun, H.B. Kynemos, O.H.

I'onuapyk [u np.]; mox penaknueit H.B. Koposuna, H.B. Kynemosa. — 3-¢ u3z., crep. —
Cankrt-Ilerepoypr: Jlanb, 2018. — 492 c¢. Pexxum noctyna K 3J€KTPOHHOW BEPCUH U3aHUS B
3BC: «JIAHb» https://e.lanbook.com/book/104946

HNuTepHeT-pecypcebl:
1. ba3za 3nanuii — Xumuyeckuii cpaBoyHUK. CIIpaBOYHHK 2JIEMEHTOB U COCTMHEHUI, KaTanor

NPEANPUITHI U OTpaciieBble HOBOCTH.
https://chemicalportal.ru/info/?ysclid=mgg49k55bq862887526
2. Hayka. UckyccTBo. Benmmune. Xumudeckuii cipaBodHuK. [lopTan ConepKuT CripaBoOdHyIO

I/IH(l)OpMaIII/IIO 0 XUMHNYCCKHUX BCIICCTBA, UX CBOﬁCTBaX N OCHOBHBIX XUMHNUYCCKHUX ABJICHUAX
https://es.niv.ru/doc/dictionary/chemical-manual/index.htm?ysclid=mga4bvicwp611667816
3. Xumudeckuii HHPOPMAIMOHHBIH mopTai. XuMudeckoe o0pa3oBaHUE U HayKa. BecTHHK

MockoBckoro ynusepcureta. Cepust Xumus. OunuanbHoe 3JeKTPOHHOE U3/IaHKue
xuMuyeckoro ¢axkyiabtera MI'Y, BKITtogarolee oHIaiiH-TIeKTOPUH, KypPChI JIEKLIUH, 3JIEKTPOHHBIE
BepcHHM )KypHanoB.  https://www.chem.msu.ru/rus/

4. XKypnan «Hayka 1 )KU3Hb» DONEeKTpOHHBI HMH(OPMAIIMOHHBIA MOpTal JKypHaja C
HAYYHO-TTOMYJISIPHBIMHU CTAThIMH O XUMHUH. https://www.nkj.ru/

5. A. B. Manyitnos, B. 1. Poguonos. OcHoBbl xumuu. MHTepHET-yueOHUK. Pexxum nocryma:
Www. hemi. nsu. ru

3.2.3. HudopManmoHHBIC  TEXHOJIOTMH, HCHOJb3yeMble NP  OCYIIECTBJICHHH
o0pa3oBaTeIbHOIO MpoLecca:

HNudopmannoHHble TEXHOJOIMH, HWCIHOJIb3yEMbIE IIPU OCYIIECTBICHHH 00pa30BaTEIbHOTO
nporiecca 1o JUCLUILINHE!

— IIEPCOHAIbHBIE KOMIBIOTEPBI, IOCPEACTBOM KOTOPBIX OCYHIECTBIIAETCA JOCTyH K
MH(}OPMaLIMOHHBIM pecypcaM U 0OpMIIAIOTCS PE3yIbTaThl CAMOCTOSTENIbHON paboThI;

— IIPOEKTOPBI U SKpaHbl AJIs AEMOHCTPALUU CIIAlI0B MYJIbTUMEINNHHBIX JIEKIIW;

— AaKTHBHOE HCIIOJb30BAaHUE CPEICTB KOMMYHHUKAlUN (JJIEKTpPOHHAsI IOYTa, TeMaTH4YeCKue
cooO11ecTBa B COIUANBHBIX CETSAX U T.I1.).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA

TACIHATLITAHBI

KoHTpoJb M oOleHKa pe3ylabTaTOB OCBOCHHUS 00IIe00pa30BaTeIbHON JIUCIUILUIMHBI
pacKpbhIBAIOTCA Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHHUE OOIIMX
1 Tpo(PeCCHOHAIIBHBIX KOMIIETSHITUH 110 pa3ziesiaM U TeMaM CoJiepKaHusl yueOHOTO MaTepHaa.

Oob6masi/mpodeccnoHabHasA Pazgen/Tema MeTtoabl u (hopMbI
KOMIIeTEeHI U KOHTPOJIst
OK 01. Beibupats criocoObt PocH. 1, Tema 1.1-1.4, | DkcnepTHas OlIEHKa
pelieHus 3a1ad Pocu. 2, Tema 2.1-2.2, | pe3yibTaToB AESATEIHLHOCTH
npodeCCHOHAIbHON P ocu. 3, Tema 3.1, 0o0yyJaromerocs ¥ MOHUMaHUS
JeSITeIbHOCTH TpUMEHUTENbHO K | P ocH. 4, Tema 4.1-4.3, | cienuanbHOM TEPMUHOIOTHU
pa3JIUYHBIM KOHTEKCTaM P ocH. 5, Tema 5.1-5.2, | B mponecce OCBOCHUS
P ocH. 6, Tema 6.1-6.2, | mporpamMMbl TUCIHUITIIMHEI B
Pocu. 7, Tema 7.1-7.2 | ¢dopmMe BBITTOTHEHUS
TCCTOBBIX 3aJIaHMUIA,
KOHTPOJIbHBIX paboT Mo
BapHaHTaM, 3aLUThI
MPAKTUYECKUX U
n1abopaTopHBIX padboT
JAnddepeHuupoBaHHbIH
3a4eT (3a4eT ¢ OLEHKOIl)
OK 02. cnonb3oBaTh P ocu. 1, Tema 1.1-1.4, | DkcnepTHas olleHKa
COBpPEMEHHBIE cpeicTBa oucka, | P ocu. 2, Tema 2.1-2.2, | pe3ynbpTaToB IeATEILHOCTH
aHaJIM3a U UHTEPIIPETALUN Pocu. 3, Tema 3.1, 00yyaromerocsi 1 MOHUMaHHUs
uHpopmanuu u P ocu. 4, Tema 4.1-4.3, | crienuanbHON TEPMUHOJIOTUA
uH(OPMAaIMOHHBIE TEXHOIOTUU P ocu. 5, Tema 5.1-5.2, | B mpoiiecce 0CBOEHUS
JUIS BBIIIOJIHEHUA 3a/1a4 P ocH. 6, Tema 6.1-6.2, | mporpamMMbl TUCIUILIIHEI B
npodeccuoHaIbHON Pocu. 7, Tema 7.1-7.2 | (hopme BBIOTHEHUS
JeSITeIbBHOCTH TECTOBBIX 33/1aHUH,
KOHTPOJIBHBIX PaboT MO
BapHaHTaM, 3alUThI
MPaKTUYECKUX U
1ab0paTOPHBIX paboT
Ju¢ppepeHunpoBaHHbIN
3a4eT (3a4eT ¢ OLEHKOIl)
OK 04. 3ddextuHO Pocu. 1, Tema 1.1-1.4, | DkcnepTHas OllEHKA
B3auMoJIeiicTBOBaTh U paboTtaTh B | P ocH. 2, Tema 2.1-2.2, | pe3ynbpTaToB €ATEIbHOCTH
KOJUIEKTHUBE U KOMaH/IE PocHu. 3, Tema 3.1, 00ydJaromerocs u MOHUMaHUS
P ocH. 4, Tema 4.1-4.3, | cnenuaiabHOI TEPMUHOIOTHH
P ocH. 5, Tema 5.1-5.2, | B mpo1iecce OCBOCHHUs
P ocH. 6, Tema 6.1-6.2, | mporpamMMbl TUCIUILIMHEI B
Pocu. 7, Tema 7.1-7.2 | (hopme BBIIOTHEHUS

TECTOBBIX 3aJIaHMUIA,
KOHTPOJIBHBIX paboT Mo
BapuaHTaM, 3aIlUThHI
MPaKTUYECKUX U
1a00paTOPHBIX paboT
JAnddepenuupoBanublii
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3a4eT (3a4eT C OIEHKOM)

OK 07. CopeiicTBOBaTh
COXPAHEHHIO OKPYKAFOIICH
CpeIbl, pecypcocOepeKeHHIO,
HNPUMEHATH 3HaHHS 00
U3MCHCHHUHU KJIMMAaTa, IPUHIUITBI
OepexITMBOTrO MPOU3BOJICTBA,

3¢ (dHeKTHBHO ACHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIUSIX

P ocH.
P ocH.
P ocH.
P ocH.
P ocH.
P ocH.
P ocH.

1, Tema 1.1-1.4,
2, Tema 2.1-2.2,
3, Tema 3.1,

4, Tema 4.1-4.3,
5, Tema 5.1-5.2,
6, Tema 6.1-6.2,
7, Tema 7.1-7.2

DKcrepTHas OLICHKa
PE3yJbTAaTOB JIEATEIbHOCTH
00yJaroIerocs ¥ MTOHUMaHUs
CHEeIHAIbHON TEPMUHOJIOTUU
B IIPOIIECCE OCBOCHUS
MPOrpaMMbl TUCIUIUIUHEI B
(hopMe BBITTOTHEHUS
TECTOBBIX 33/IaHUH,
KOHTPOJIBHBIX paboT 1o
BapHaHTaM, 3alUThI
MPAKTUICCKUX U
71a00paTOPHBIX paboT
Ju¢ppepeHunpoBaHHbINI
3a4deT (3a4eT ¢ OLEHKOI)
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