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[Iporpamma o6meo6pazoBarensoit guciumuimael OO.07 Xumusi paspaborana Ha
OCHOBE:!
— (enepanbHOr0 TroCyAapCTBEHHOrO 00pa30BaTENbBHOTO CTaHAapTa CpeaHero  ooIiero
obpazopanus (PI'OC COO);
— 00pasoBaTebHON IporpamMMb cpenHero odiiero oopazosanus (OIT COO);
— (exnepanbHOTO roCy/1apCTBEHHOI'O 00pa30BaTeNLHOTO CTaHJapTa CpeIHEro
npodeccuoHaibHOr0 oopazoanus 35.02.12 CagoBo-mapkoBoe 1 JaHAMA(PTHOE CTPOUTENIBCTBO;
— MpUMEpHON pabodeil mporpaMMbl 00MIEOOPA30BATENLHON TUCIHUIUIMHBL «XHUMHS» TIO
€CTECTBEHHOHAYYHOMY TPOQHITIO;
— ydeOHOro 1uiana mo crnenuaabHOCcTH 35.02.12 CamoBo-mapkoBoe U JaHAMIAQTHOE
CTPOUTENBCTBO;
— paboueii mporpammbl BocnuTanus 1o crnenuanbHoctd 35.02.12 CanmoBo-mapkoBoe H
JaHAmadTHOE CTPOUTENBCTBO.
Copepxanue paboueii mporpaMMbl MO AUCHUILTHHE « XUMUS» pa3paboTaHO HA OCHOBE:
— cuHxpoHu3anuu obOpazoBarenabHbIX pe3yabTaroB GI'OC COO (MMYHOCTHBIX, MPEIMETHBIX,
metanpeametubix) U1 @I'OC CIIO (OK, IIK) c¢ yuerom mnpoduiabHOW HampaBiIeHHOCTU
CHEIHNAIbHOCTH;
— HHTETPallMd ¥ MPEEeMCTBEHHOCTH cojepxanus mo jgucnumumae OOH.07 Xumus wu
coJiepKaHus y4eOHBIX TUCIUILINH, TpodeccnoranbHbx Moayiei @I'OC CIIO.

Opranuzanus-pazpadoruuk: [lyrau€Bckuii THAPOMEIMOPATUBHBIN TEXHUKYM UMEHH B.
. Yanaesa — ¢punuan ®I'BOY BO «CapaToBckuii rocy1apCTBEHHbIN YHUBEPCUTET T€HETHUKH,
O6uorexHonoruu U nHxeHepuu umenu H.M. Basunosa»

PazpaGotumnk: IlpirankoBa JI. A., mnpenojaBaTenb BbICIIEH KBaIM(UKALMOHHON
KaTEerOpHH.

PaccMoTpeno Ha 3acejaHUM IIUKJIIOBOM KOMHCCHU arpOTEXHUYECKUX JUCITHITIINH
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[Ipencenarens HUKIOBOW KOMUCCUU AY/’{;/ /banabekoBa A. 1./

PexomennoBano MetoauueckuM CoBeToM (uiMaia K HCIOIb30BAHUIO B y4EOHOM Ipolecce
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITIPOT'PAMMBI
OBIIEOBPA3OBATEJbHON JUCIUAIIINHBI
00/1.07 Xumus

1.1 MecTO IUCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM POrPaMMbl:

O6meo6pazoBarenpHas aucuumuinia OOJl.07 Xumust siBiseTcs 00s3aTEIBbHOM YacThIO
00111e00pa30BaTEIbHOTO MUKIA 00pa3oBaTEeIbHONM MporpaMMbl 1o crnenuanbHoctu 35.02.12
CanoBo-1apKoBoe U JIaHAMAPTHOE CTPOUTEITHCTBO

Oo6meobpazoBarenpHas aucuuiuinaa OO.07 Xumust nzydaercst Ha 6a30BOM ypOBHE.

1.2. leas ¥ IuIaHMpyeMble Pe3yJbTAThI OCBOEHUS TUCHMIIUHDI:

1.2.1. lleap AUCHMTIIHHBI

Copmepxanne yueOHOro MaTepuaia pabodeil mnporpamMmbl 00II€00pa3oBaTEIbLHON
mucruuinael OOJ1.07 XuMmus HampaBiIeHO HAa JOCTHIKCHHE pE3yJIbTaTOB €€ H3YYCHHS B
cootBercTBUU ¢ TpedoBanusimu GI'OC COO c ydyerom mpodeccnoHalbHON HampaBICHHOCTH
dI'oC CIIO:

1) dopmupoBaHue MOHUMaHUs 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOILIECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJOCTHOM Hay4HOM KapTHHBI MHpA, B3aUMOCBS3HM M
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTHE YMEHHS IMPOBOJUTH PACUETHI IO XMUMHUYECKUM (hopMynam M ypaBHEHUSM
XUMHYECKMX peakUui, IUIAaHUpOBaTb M  HWHTEPIPETHPOBATh PE3YIbTaThl XUMHYECKHX
HKCIIEPUMEHTOB,

3) dopmupoBaHHE HAaBHIKOB  MNPOBEACHHUS  XUMHYECKUX  IKCIIEPUMEHTATbHBIX
UCCIIEIOBaHUM ¢ cOOJIOJeHMeM TMpaBui Oe30MacHOro oOpalleHust C  BellecTBaMU U
71a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BUTHE yMEHHUS aHAIU3UPOBaTh, OLIEHMBATh, IMPOBEPATH Ha JIOCTOBEPHOCTh H
000011aTh MHPOPMALIUIO XUMUYECKOT0 XapaKTepa U3 pa3IMuHbIX HCTOUYHHUKOB;

5) ¢opMmupoBaHue YMEHHsS MNPOTHO3UPOBATH TOCIEACTBHS CBOCH JICSITEIBHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) dopMmupoBaHHWE TIOHMMaHHsS 3HAYMMOCTH JIOCTH)KCHHH XHMHYECKOW HAYKU WU
TEXHOJIOTUH JUIs pa3BUTHS COLMAIIBHON U MPOU3BOCTBEHHOM cep.

1.2.2.Ilnanupyembie pe3yabTaThbl OCBOEHMSI 001eo0pazoBarebHOM
aucIuILIHHBI 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 HanmenoBanue

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

(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, TPYIOIIO0UE; MMO3HAHWM SIBJICHUH TIPUPOJbI, B (OPMUPOBAHWUU MBIIUICHUS |
mpodeccHoraTHHOR - TOTOBHOCTb K aKTHBHOH IEATENBHOCTH | KyIbTyphI _ JIYHOCTH, ee (G YHKIIMOHAITEHOM IPaMOTHOCTH,
TEXHOJIOTMYECKOU " COLIMAJIBHON | HEOOXOMUMOM Il PEIICHUS MPAKTHYECKUX 3a7ad W IKOJOTHYCCKU
ACATCIEHOCTH HaIpaBJICHHOCTH, CIIOCOOHOCTb | 0OOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U IPUPOAHOMN
HPUMCHUTEIIBHO K| uHunmuupoBars, IJIAaHUPOBATH U | cpere;
pasiniHbIM CaMOCTOSITCIIBHO BBIIIOJIHATD TaKyl0 | — BjaJlcHHE CHUCTEMOM XWMHYECKHX 3HAHUH, KOTOpas BKJIOYAECT:
KOHTEKCTaM ACATCIIPHOCTD, OCHOBOIIOJIAT AFOIIIHE MOHATUA (XMMHYECKUMN 3JICMEHT, aToM,
- HHTEPEC K pas3jniHBIM chepaM | spexkTpoHHas 000NOYKa aToMa, s-, P-, O-2IEKTPOHHBIE OPOMTAIH

poeCCUOHAIBHON e TEIHHOCTH,
OBrnaneHue yHUBEPCATbHBIMH
MO3HABATEIbHBIMH JCHCTBUSIMH:

a) 6a30BbIe JIOTHUECKUE JICHCTBUS:
- CcaMOCTOSTEeNbHO  (GOpPMYyIUPOBATH U
aKTyallu3UpoBaTh MpobleMy, paccMaTpUBaTh
€e BCeCTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIH MPHU3HAK
WA OCHOBaHHS TUTst CpaBHEHUS,
KIaccupuKauu U 0000IICHNUS;

- ONpENeNATh IENN NeSTeTHHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHIKCHHUS,

y4eOHBIMU

- BBISIBJIATH 3aKOHOMCPHOCTHU u
MIpOTUBOPCUUSA B paccMaTpruBaACMBbIX
SIBJICHUSAX,

- BHOCHUTb KOPPCKTUBBI B JCATCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB LICIIAM,

aTOMOB, WOH, MOJIEKYJa, BaJIEHTHOCTh, OJJIEKTPOOTPHIIATEIHHOCTS,
CTETNIeHb OKHWCJICHHS, XHWMHYEeCKas CBsI3b, MOJb, MOIIpHAas Macca,
MOJIAPHBIA 00BEM, YTIEPOIHBIA CKeJleT, (DYHKIHMOHAIbHAS TPYIINA,
paauKal, W30MepHus, H30MEphbl, TOMOJOTHYECKUH psl, TOMOJIOTH,
VIICBOMOPOABI,  KHCIOPOJ- W a30TCOJIEpKalIue  COCTUHECHHUS,
OMONOTMYeCKH aKTHBHBIE BellecTBa (YrJaeBOJBI, JKUPBI, OenKu),
MOHOMEp, TIOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS,  KPHUCTAJUIMYECKash pelIeTKa,  TUIbl  XUMHYECKHX
peaxiuit (OKHCITUTEIILHO-BOCCTAHOBUTEIILHBIC, 9K30- u
SHIOTEPMUYECKHE, peaxiuu HOHHOTO oOMeHa), pacTBop,
AJIEKTPOJIUTHI, HEJIEKTPOIIHTEHI,

— DJIEKTPOJIUTHYECKAs AUCCOIMAINS, OKUCIUTENIh, BOCCTAHOBHUTEID,
CKOPOCTh XMMHUYECKON PEeaKkIui, XUMUYECKOEe DPABHOBECHE), TECOPHUH U
3aKOHBI (TEOpHsI XHMHYECKOTO CTPOCHHS OPTaHMYECKHX BEIICCTB
A.M. bytnepoBa, Teopus OIEKTPOIUTHUECKON  AMCCOIUAIINH,
nepuoanueckuii 3akon J[.MI. MenneneeBa, 3aK0OH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMHUHU, (AKTOJIOTHUECKUE




OLIEHUBATh MOCJIEICTBUI
JIeITEIILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE IPH
peIIeHNH )KU3HEHHBIX MPOoOIeM

0) 0a30BBIC HCCIIEIOBATEILCKUC ACHCTBHSL:

pPHUCKHU

- BJIAACTh HaBBEIKAMH y4eOHO-
HCCIIeI0BaTEIbCKOM H MPOEKTHOM
JIeITECIILHOCTH, HaBBIKAMHU paspenieHus
npo0OJem;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyallu3UpOBaTh 3agauy, BBIIBUTaTh

TUIOTE3Y €€ PELIEHUs, HaXOJUTh apryMEHThI
JUI  [1OKa3aTelbCTBA CBOUX YTBEP)KIEHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS;

- QHIM3UPOBATh IIOJIyYEHHBIE B XOZE
pelleHns 3aJadd pe3ysibTaTbhl, KPUTUYECKU
OLICHHUBATH 1754 JIOCTOBEPHOCTb,
MPOrHO3UPOBaTh ~ U3MEHEHHE B  HOBBIX
YCIIOBUSX;

- YMETh MIEPEHOCUTh 3HAHUS B
MO3HABATENbHYIO M MPAKTUYECKYIO OO0JIaCTH
KU3HECSATENIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX
MpeIMETHBIX o0IacTei;

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

- CIIOCOOHOCTh HX  HCIIOJB30BaHHUS B
ITO3HABATEILHON U COLMAIBHOM IPAKTUKE

CBEJICHUSI O CBOWCTBaX, COCTaBe, TIOJYYCHHH U 0OE30MacHOM
HUCHOJIL30BAHNHU Ba)KHEUIIINX HCOPraHN4YCCKUX u OpraHU4YCCKUX
BEIICCTB B OBITY M NPAKTUYCCKOH NESITEITHHOCTH YEJIOBEKA;

— c(pOpPMHPOBAHHOCTh YMEHHUH BBIBIATH XapakTepHbIC MPU3HAKH U
B3aUMOCBA3b H3YUCHHBIX HOHSITI/II>'I, IMPUMCHATL COOTBCTCTBYIOLIUC
MOHATUSL TIPU ONKMCAHWUU CTPOCHUS U CBONCTB HEOPraHWYECKHX U
OpraHN4YC€CKUX BCHICCTB U HX HpeBpaHIeHI/If/'I; BBISIBJIATH B3aUMOCBS3b
— XHMMHUYECKHUX 3HAHMWA C TIOHATHSAMH M TPEICTABICHUSIMHU IPYTHX
€CTECTBCHHOHAYYHBIX IIPEJMETOB;

— CcQOpMUPOBAHHOCTL  YMEHHUW  HCIOJb30BaTh  HAWUMEHOBAHHS
XUMHYECKUX COCTUHEHUH MEKIYHAPOTHOTO COK03a TCOPCTHUYSCKON H
NPUKIAJIHON XMMHHM W TPUBHAIbHBIC HAa3BaHMS BOKHEHIINX BEIIECCTB
(oTHIIeH, ameTWwieH, TIUIepuH, QeHosn, (opMaNbIeTHA, YKCyCHas
KHUCIIOTA,

[JIMIWH, YrapHbI ra3, YIJIEKHCIbIA Ta3, aMMUaK, raiieHas H3BECTb,
HeraieHasi U3BeCTh, MUThEeBasi cofa U APYTHX), COCTABIATH (HOPMYIIBI
HCOPTaHNUYCCKUX W OPraHUYCCKHUX BCUICCTB, YPAaBHCHUA XUMHYCCKUX
peakiuii, OOBACHATb UX CMBICT; TOATBEPXKAATh XapaKTepHBIC
XUMHUYECKUE CBOMCTBA BCIICCTB COOTBETCTBYIOIMMUMH SKCIICPUMCHTAMU
Y 3aIlUCSIMU ypaBHEHUI XUMUYECKUX PEaKIuil;

— c(hOopMHUPOBAaHHOCTP YMEHUN YyCTaHABIMBAaThb IMPUHAIIEKHOCTH
HN3YUCHHBIX HCOPTaHNUYCCKUX U OpPraHMvYcCKHUX BCHICCTB K
OTIpe/IeIeHHBIM KJIacCaM U TPyIIaM COSANHEHH, XapaKTepru30BaTh UX
— COCTaB M BaKHEUIINE CBOﬁCTBa; OonpeacIsATb BUJAbl XHUMHYCCKHUX
CBs3ell (KOBaJICHTHAs, HMOHHAs, METAJUIMYECKasi, BOJOPOJHAsS), THIIBI
KPUCTANIMYECKUX PEHICTOK BCIICCTB, KHaCCI/I(i)I/IHI/IpOBaTB

— XUMHYECKHE PEaKIuu;

— BIIQJICHHE OCHOBHBIMH METOJAMHM HAy4HOTO TO3HAHHs BEIIECTB U
XUMHYECKHAX sBIICHUN (HAONIO/IEHUEe, W3MEpEHUE, DKCICPHUMEHT,
MOJICIIUPOBAHNE);




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

— XHMMHUYECKHUX PpEaKIUi ¢ HCIOJb30BaHUEM (U3UYECKUX BEIWYHH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl,
o0beMa (HOpMallbHbIE YCJIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA;

— HCIIOJIb30BAaTh CHUCTEMHbIE XMMMYECKHWE 3HAHWUS Uil HPUHATUSA
pelieHnii B KOHKPETHBIX JKU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

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

— CBOWCTB, KaueCTBEHHbIE peaKIUM Ha ajbJeruipl, Kpaxmail,
YKCYCHYIO KHUCIIOTY; JleHaTypalus

— OEJIKOB MNpH HAarpeBaHMM, IBETHBIE pPEAKIUH OENKOB; MPOBOJIUTH
peakiy MUOHHOTO OOMEHa,

— ONpENENATh CpeAy BOAHBIX PACTBOPOB, KAaueCTBEHHBIE pEaKLUU
Ha cynbdar-, kapOOHAT- U XJOPUA-aHHOHBI, HA KaTHOH aMMOHUS;
pemarh JKCIEpUMEHTaJbHbIE 3a7add 1o TemaMm "Mertamisl" u
"Hemeramnbl") B COOTBETCTBMM  C  MpPaBUIAMU  TEXHHUKH
Oe3omacHOCTM TpH OOpallleHWHu C BEleCTBaMU M J1a0OpaTOPHBIM
000pyI0BaHUEM; IIPEICTABIATh pe3yJIbTaThI XUMHYECKOTO
SKCIIEpUMEHTa B (hOpMeE 3aMKcH YpaBHEHUN COOTBETCTBYIOIIUX peaKknui
U GOpPMYJIHPOBATh BBIBOJIBI HA OCHOBE ATHUX PE3YJbTaTOB;

— c(hOpMHUPOBAaHHOCTP ~ yYMEHHUS  aHAU3UPOBAThb  XHUMHUYECKYIO
nH(pOpMaLIMIO, TOIYy4aeMylo U3

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

B 06acTi eHHOCTH HAYYHOTO MMO3HAHUS:
c(hOpMUPOBAHHOCTH
COOTBETCTBYIOIICTO COBPEMCHHOMY YPOBHIO

OK 02. Ucnonp3oBath

COBPEMEHHBIE CPEICTBA MHUPOBO33PEHUS,

- cOpMUPOBAHHOCTh ~ YMEHHMIl  IJJaHUPOBaThb U  BBIOJIHATH
XUMHUYECKUH DKCHEPUMEHT (IIPEBPALEHUS OPraHUYeCKUX BELIECTB
IIPU HAarpeBaHUW, I[OJIYYEHUE OTHUIECHA W U3YYEHUE €ro CBOWCTB,




UHTEPIIpETauu
uHpOpMaLUn u
UH(pOpMaIOHHBIE
TEXHOJIOTUH TSt
BBITIOJTHEHUS 3ama4y
pohecCHOHATLHOM
JEeATEIILHOCTH

pa3BUTHS HayKH U OOLIECTBEHHOW MPAKTUKH,
OCHOBAaHHOIO  Ha  JUajlore  KyJubTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTa
B IIOJIUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBaHME  SI3BIKOBOM MU
YUTATEIbCKOM  KYyJIbTYpPhl KaK  CpeACTBa
B3aUMOJICHCTBUS MEXAY JIIOIbMU U TIO3HAHUS
MUDA;

- OCO3HaHME LIEHHOCTH Hay4YHOH
NESTEIbBHOCTH, TOTOBHOCTh  OCYILLIECTBIISTh
IPOEKTHYIO U HCCIIE/I0BATEIbCKYIO
JeSITeIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE;
OBnazieHUe  yHMBEpPCAJIbHBIMU  Y4E€OHBIMU
MMO3HABATEJIbHBIMU JIEHCTBUSMU:

B) paboTa ¢ uHpopmMarueil:

- BJIA/IETh HaBbIKaMU MOJIyYEHUs
uHpOpMallMU U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYILECTBJIATh  TOUCK,
aHaJIN3, CUCTEMATU3aLUI0 U MUHTEPIIPETALHUIO
nH(pOpMallMK pa3IMYHbIX BHUJIOB U (QopMm
IIPE/ICTaBIICHMS;

- CO3/1aBaTh TEKCThI B PA3IMYHBIX (hopMaTax C
y4eTOM Ha3HaueHHs WHPOpMAlUU U L1EJIeBOH
ayTUTOPUH, BBIOMpas ONTUMAaIbHYIO (popmMy
IIPENICTaBICHNS U BU3YyaIU3aliy;

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

- UCHOJb30BaTh CPEACTBA MH(OPMAIIMOHHBIX
U KOMMYHHMKAallMOHHBIX  TEXHOJIOTMHl B
pelIeHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX

KayeCTBEHHbIC  peakUUM Ha  albJErH/bl, Kpaxmal, YKCYCHYIO
KUCJIOTY; JeHaTypalus OCJIKOB NpU HArpeBaHWHU, I[BETHHIC PEAKIUH
0€nKOB; MPOBOAMTH pEAKIMM MOHHOIO OOMEHa, ONpeNeNiTh Cpery
BOJHBIX  pacTBOPOB, KaueCTBEHHBIE peakUWu Ha  Ccynbdar-,
KapOoHaTt- U XJIOpUA-aHHOHBI, HA KATHOH AaMMOHHSA; peIlaTh
AKCIIEpUMEHTaJIbHBIE 3a1auu 1o TemaMm "Metamnsl" 1 "Hemeramnsl") B
COOTBETCTBMM  C  MpaBWJaMM  TEXHMKM  O€30MacHOCTH  NpHU
oOpalieHNMH C BEImECTBaMH U  JIA0OpaTOpHBIM  00OpYJOBaHHEM;
IpPEJCTaBIATh  PE3YJbTaThl XMMHUYECKOIO 3KCIIepUMEHTa B (opme
3allUCH YpaBHEHHWH COOTBETCTBYIOIIMX pEaKHuid W (OPMYIHPOBATH
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTAaTOB;

- YMETh aHAJIM3HPOBATH XMUMHUYECKYI0 WH(POPMAIHIO, MOIy4yaeMylo U3
pasHbIX MCTOYHHKOB (CpeACTB MaccoBoil mHpopmanuu, cetb MHTEpHET

" pyrue);

- BIAJETh OCHOBHBIMM METOJAaMU HAY4YHOIO IIO3HAHMs BEUIECTB H
XUMHUYECKUX SIBICHUN (HAOMIOJleHUe, U3MEpEeHHe, OSKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETb NPOBOJUTH PACUETHI 110 XUMHUUECKUM (OpMyJIaM U YpaBHEHUSAM
XMMHUYECKUX peaklUil ¢ HCIOoNb30BaHUEeM (U3NYECKUX BEJIMYMH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacChl,
o0beMa (HOpPMajJbHbIE YCIIOBHMs) Ta30B, KOJIMYECTBA BEILECTBA;
UCIOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JUIsl IPUHSATUS PELIeHUH
B KOHKPETHBIX XM3HEHHBIX CUTyallUsIX, CBSI3aHHBIX C BELECTBAMH U UX
MIPUMEHEHUEM;

- BIQJICHUE OCHOBHBIMM METOJIaMU HAY4YHOI'O IIO3HAHMS BELIECTB H
XUMHUYECKMX  sIBICHUM (HaOnoJeHue, H3MEpeHue, OSKCIEePUMEHT,
MOJIEJTUPOBAHUE);




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

TpeOoBaHU SPrOHOMUKH, TEXHUKU

0e30macHOCTH, TUTHEHHBI,

pecypcocOepekeHtsl, MPABOBBIX U ITUYECKUX

HODM, HOPM UH()OPMAIIMOHHON

0e30IMacHOCTH;

- BJAJCTh HAaBBIKAMU pACIlO3HABAaHHUS U

3ammThl  MH(pOpManuK, HWHOOPMAIIMOHHON

0€301acHOCTH JINYHOCTH;
OK 04. DddexrusHo | - FOTOBHOCTb K caMOpa3BUTHIO, | - cOPMHPOBAHHOCT, ~YMEHHH IUIAHUPOBATh W BBIOJIHSATH
B3aUMO/ICHCTBOBATh U | CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHIO; XMUMHUYECKHH OSKCHEPUMEHT (IIPEBPAIlECHHUs] OpraHMYeCKUX BEIIECTB
paboTaTh B KOJUIEKTUBE | -OBJIJICHHE HaBBIKAMHU yueOHO- | IpH HAarpeBaHWH, NOJYYCHHE OTHJICHA W HW3yYeHHE €ero CBOWCTB,
Y KOMaH[Ie UCCIIeI0BAaTEIBCKOM, POEKTHOU U | KAUECTBCHHBIE pEAaKIMU Ha  aNbJETHIBI, Kpaxmajl, YKCYCHYIO

COIMAIIBHON JeSITeTHbHOCTH; KHCJIOTY; JeHaTypalus OCTKOB TP HArpeBaHWHU, I[BETHBIC pPEaKIUH

Osnanenue YHUBEPCAJIbHBIMU | OEJIKOB; IMPOBOAWTH PEAKIIMM HOHHOTO OOMEHA, ONpeNeNiTh Cpexy

KOMMYHHUKATHBHBIMH JICHCTBUSMHU:

0) COBMECTHasl IeITeIIbHOCTb .

- MMOHMMAaTh M KCIIOJIL30BAaTh MPEUMYIIECTBA
KOMAaHTHOW ¥ MHIMBHyalbHON pabOTHI;

- IIPUHUMATh e COBMECTHOMN
NESTENIbHOCTH, OpPraHHU30BBIBATH "
KOOPJIMHUPOBATh neicTBUs 1o ee

JOCTUKEHHUIO: COCTaBIIATh IUIaH JIEHCTBUH,
pacnpenenarb pPoJd C y4eTOM MHEHHI
Y4aCTHUKOB o0CyX/1aTh pE3yJIbTaTHhI
COBMECTHOH paboThI;

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

- OCYIIECTBIJISITh O3UTUBHOE CTPATETHYECKOE

BOJHBIX  pacTBOPOB, KauyeCTBEHHblE  peakuuu Ha  cyiabdart-,
KapOoHaTt- U XJIOpUA-aHHOHBI, HA KATHOH AaMMOHHS; peIlIaTh
AKCIIEpUMEHTaIbHbIE 331aul 1o TeMaM "Metamnel" 1 "Hemeramnsl") B
COOTBETCTBMM  C  MpaBWJaMH  TEXHMKM  O€30MacHOCTH  MpHU
oOpallleHun ¢ BEIIeCTBAaMU U JJAaOOpaTOpHBIM  000PYAOBAHUEM;
NpPEJCTaBIATh  PE3yJbTaThl XMMHUYECKOTO 3KCIIepUMEHTa B (opme
3alliCH YpaBHEHUN COOTBETCTBYIOIIMX peakuuii U (popmynupoBarth
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

- YMEeTh aHaJM3UPOBATh XUMHUYECKYI0 MHQOpPMAIUIO, MOJYy4aeMylo W3
pasHBIX MCTOYHHKOB (CpeACTB MaccoBoil mHpopmaruu, cetb MHTEpHET
H JpyrHe);

- BIQJICHUE OCHOBHBIMM METOJIaMH HAY4YHOI'O IIO3HAHMS BELIECTB H
XUMHUYECKMX  SIBJICHUM (HaONo/leHue, H3MEpEeHHe, HKCIEPUMEHT,
MOJIETTUPOBAHUE).




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

OBnanenue YHHUBEPCAIbHBIMU
PEryISTUBHBIMH JICHCTBUAMMU:

r) IpUHATHE ceOs U APYTHX JIFO/ICH:

- MPUHUMATh MOTUBBI M apPTyMEHTBI JIPYTUX
0 (S)71 pu aHaiause pe3ynbTaToOB
NeSITeIbHOCTH;

- MPHU3HABATh CBOE IPAaBO M TPABO JPYTUX
JIFOJIEH Ha OIIMOKU;

- pa3BUBaTh CHOCOOHOCTH TOHUMATh MHpP C
MO3UIIMU JAPYTOTO YEIOBEKa;

OK 07. ConeticTBOBaThH
COXPaHEHHIO
OKpYKarollen  cpeapl,
pecypcocOepexeHuto,
NPUMEHSTh 3HaHUS 00
U3MEHEHUU  KIMMaTa,
TIPHHITATTBI
OepexIINBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIENCTBOBATE B
Ype3BBIYANHBIX
CUTYaITUSIX

B 0o06nacTy 3K0JI0rH4E€CKOro BOCIIUTAHMS:

- c(OPMHPOBAHHOCTh IKOJIOTMYECKON
KYJIbTYpbl, IOHUMaHUE BIMSHHUS COLUAIBHO-
SKOHOMMYECKUX IPOLIECCOB HAa COCTOSIHHUE
MIPUPOTHON U COIMANBHON CPENbl, OCO3HAHHE
ro0aNbHOTO  XapakTepa  SKOJIOTMYECKHX
npo0em;

- IJIJAHUPOBAHUE U OCYILIECTBJICHUE ACHCTBUI
B OKDPY)KAIOIIEH Cpelc Ha OCHOBE 3HAHHUSA
1L[eJIed yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
AKTHUBHOE HENPUATHE ACHUCTBUM, TPUHOCSIIHNX
BpeJl OKPYXKaIOLLEH Cpeae;

- OBJIaJICHUC HaBbIKaMH yqe6Ho-
HCCIICA0BATCIbCKON, IMPOCKTHOU W COLHUAJIbBHOU
JIESITEJILHOCTH,

- cOpPMUPOBAHHOCTh TPEACTABJICHUI: O XHMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIU XUMUU B IO3HAHUHU
ABJIGHUM TpPUPOJbl, B (OPMUPOBAHWU MBIIUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOTUMOM IS
peIIeHUs] MPaKTUYECKUX 3aJad M  OKOJOTMYECKH OOOCHOBAaHHOTO
OTHOILEHUSI K CBOEMY 3J0POBBIO W NMPUPOJHOM CPEJE;

- c(OpPMHPOBAHHOCTh YMEHMH COONIOJATh TMpaBWila SKOJIOTHYECKH
11eJ1ec000pa3HOro MOBEACHUS B OBITY M TPYAOBOH J€ATEIbHOCTH B
LEISIX COXpPAaHEHMs] CBOErO 3J0pPOBbs M OKPYKAMOIIEH MPUPOIHOU
Cpellbl; YYUTHIBaTh OINACHOCTH BO3JECHCTBHS Ha >KUBbIE OpPraHU3MBI
ONpECIEHHBIX BEIIECTB, IMOHMMAas CMBICH II0Ka3aTessl MpeAesIbHOM
JIOITyCTUMOM KOHILIEHTPALUU;
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1.3. KoJuuvyecTBO 4YacoB, OTBOAMMOE HAa OCBOCHHE MNPOrpaMMbl Yy4eOHOM
AUCHHUIIMHBI

O06beM 00pa3oBaTeNbHOM MpOrpamMmbl - 72 Jaca

11



2. CTPYKTYPA U COJEP)KAHUE YUEBHOI'O MATEPHAJIA YYEBHOM
ANCHOUIIIINHBI
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.:

TeopeTudeckoe oOydeHue 66

MPAKTUYCCKUC 3aHATUA -

1abopaTOpPHBIE 3aHATHS -

IIpodeccnonaIbHO-OPpHEHTHPOBAHHOE  (co/ep:KaHMe  y4eOHOro

6
MaTepuaJia)
BT. U.:
TeopeTudeckoe o0ydeHue 6

MPAKTUYCCKUEC 3aHATUA -

1abopaTOPHBIE 3aHATHS -

IIpome:xkyTounass arrecranusi AM(@PepeHUNPOBAHHBIBIN 3a4eT
(3aueT ¢ OHEeHKOI)
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2.2. TemaTu4eckui

IUIAH U COJIePKaHue Y4eOHOr0 MaTepuaJia y4eOHOM TN CIUIIINHbI

HanmenoBanue Copaepxxanue y4eOHOro MaTepraJa y4eOHOro marepuaJia (0OCHOBHOe M NPO(ecCHOHAIBLHO- O6bem dopMupyembIe
pa3esioB U TeM OPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKUE 3AHATHUS, IPUKJIATHON MOAYJIb (IPH 4acoB KOMITETeHIIH
HAJIUYUH)
1 2 3 4

OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 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
BEILIECTBA, MOJISIPHASI Macca, XUMHYECKasi peaKIvs, SKBUBAJICHT, KAYECTBEHHBIN U KOJIMYECTBCHHBIN OK 01
COCTaB BEIIECTRA. 4 OK 02
2. OCHOBHBIC 3aKOHBI XUMHUH: 3aKOHBI COXPAaHCHHUS MAacChl W JHEPTHH, SKBUBAJICHTOB, 3aKOH OK 04
ABoOraipo, OTHOCUTEIbHAs MJIOTHOCTh T'a30B.
3. KonTponbras paborta. BxoaHOH KOHTPOITH
4. PacueT KOMTUYECTBEHHBIX XapaKTEPUCTHUK 110 yPaBHEHUSIM PeaKIIii
5. OnpeneneHne MOJIIPHOM MacChl SKBHBAJIEHTA MeTaJlla

Tema 1.2. Coneprxkanne yueOHOTo MaTepuasia 10

Crpoenne atomoB | Teoperuueckoe oOyueHHe

XUMUYECKHUX 6. CoBpeMeHHasi MOJIENTb CTPOCHHS aroma. DIIEKTpOHHas KoHpuryparus atoma. Kiaccubpukarms 2

SJIEMEHTOB 1 XUMHAYECKHX DJIEMEHTOB (s-, P-, O-anemenTsl). OCHOBHOE U BO30YXKICHHBIC COCTOSHHUS aTOMOB.

npupoaa BanteHTHBIE 351€KTPOHBI. BaneHTHOCTH. DIEKTPOOTPHULIATEIBHOCTb.

XMMHUYECKOU CBsI3M | 7. KoBasieHTHasl CBs3b, €€ Pa3sHOBHIAHOCTH W MEXaHU3MbI 00pa3oBaHMs (OOMEHHBIH W OHOPHO- 2
aKLENTOPHBIH).
8. MonHas cBsi3b. MeTanyeckas CBs3b. 2
9. BomopomHas cBs3b. MEKMOJICKYJSIDHBIC — B3aUMOJICHCTBUA.  M30TONBI, OCHOBHOE W
BO30Y>KJICHHOE COCTOSHUE aToMa, TMOpUIU3AlMs aTOMHBIX OopOuTanei. TUIbl KpUCTAILTHYECKIX 2

pEUIETOK.
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10. CocraBieHue 2J1eKTpOHHO-Tpadudeckux Gopmyi anemeHToB 1-4 nepuoos.

Tema 1.3. Copep:xanne yaeOHOro Marepuaa 4
[Tepuoanueckuii Teopetuueckoe o0ydyeHue
ﬁﬁ%\?eiiiﬁlgza 11. Tlepuoanyeckuii 3akoH u Tabauna JI.11. Menneneena 2
12. PemieHue TPAKTHKO-OPUCHTHUPOBAHHBIX TEOPETHYCCKUX 3aJaHU HAa XapaKTCPUCTHKY
XUMHYECKHUX AIIEMEHTOB: "MeTtannnueckue / HEMETAJUTHYECKHe CBOICTBA,
ANEKTPOOTPHULATEIBHOCTD U CPOACTBO K IEKTPOHY XMMHUECKUX 3JIEMEHTOB B COOTBETCTBUE C MX
ANEKTPOHHBIM CTPOCHHEM M TOJIOKEHHEM B TMEPHUOJUYECKON CHUCTEME XHMHUYECKHX JJIEMEHTOB
J.N.Menneneera"
Tewma 1.4. Copep:xanue yueOHOro MaTepuana 10
XuMuyeckue Teopernueckoe o0yueHue
peaknuy, 13. KJIaCCI/I(bI/IKauI/Iﬂ XUMHUYECKUX peaKuI/Iﬁ: COCIMHCHHUE, pPAa3JI0KCHUE, 3aMCIICHUS, oOMeH, 2
CTPOCHHE U OKHUCIIUTEIHHO-BOCCTAHOBUTENbHBIE.
CBOMCTBa 14. Knaccudukauuss HeopraHMueckux BemiecTB. CTpoeHHE U CBOMCTBa CBOICTBAa OCHOBHBIX 2
HCOPraHMYCCKUX KJIaCCOB HEOPTaHUYECKHX BEILIECTB.
BELICCTB 15. Merasbl: oOuiasi XapakTepUCTHKa, CBOMCTBA, U3yUYE€HUE OTIEIbHBIX MPEJCTaBUTENEH Kiacca. 2
CriocoObl  mosyueHusl. 3HAYEHME METAUIOB B TPUPOAE U JKU3HEAEATENIbHOCTH YeJOBEeKa U
OpraHU3MOB.
16. Hemeramnnsl: o01mas xapakTepuCTHKa, CBOWCTBA, U3yUEHHE OTJEIbHBIX MIPEICTABUTENEH Kilacca. 2
Crioco0Obl TONydeHUsl. 3HAUCHHE HEMETAJJIOB B TPHUPOJE M JKU3HEACATEIHHOCTH 4YEIOBEKa U
OpPTraHHU3MOB.
17. CpolicTBa METAJIJIOB M HEMETAJIIOB
Pa3nes 2. CTpoeHue U CBOICTBA OPraHMYeCKHUX BELIECTB 8 OK 01
Tema 2.1. Copep:xaHue yueOHOro MaTepuana 2 OK 02
Knaccuduranus, | Teopernueckoe 0OyueHne OK 04
CTPOCHHUEC U 18. [Ipeamer opraHUYecKoil XUMHUH. B3anMOCBSI3b HEOPTAaHUYECKUX U OPTAaHMUECKUX BEIIECTB.
HOMCHKJIaTypa XHWMHUYECKOE CTPOEHUE KaK MOPAJOK COEIMHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTH. 2
OPTraHU4ECCKUX OCHOBHBIE TIOJIOKEHUS TEOPUM XHUMHUYECKOIO CTPOEHUs OpraHUYecKuX coeauHeHul A.M.
BEIIECTB byrtnepoBa. YriepoaHblld CKEJNET OPraHUYECKOW MOJEKYJbl. MOJIEKYISIpHBIE U CTPYKTYPHBIE

(pa3BepHyTHIC, COKpAIlCHHBbIE) XWUMHUUYECKHE (OPMYJbl. 3aBUCHUMOCTh CBOWCTB BEIIECTB OT
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XMMUYECKOI0 CTpOEeHUs MoJieKys. M3omepus u m3omepsl (CTpyKTypHasi, reomerpuyeckas (Luc-
TpaHc-uzomepust). KpaTHOCTh XUMHUYECKOM CBSI3U.

[Tonatue o QynxuuoHansHOW rpymnmne. IlpuHnunel kaaccupuKauy OpraHMYECKUX COCTUHEHUH.
MexayHapoaHas HOMEHKJIATypa ¥ IPUHIUIIBI HOMEHKJIATYPbI OPraHUYECKUX COCAMHEHUMN.

Tema 2.2.

Copep:xanue yueOHOro MaTepuana

CBoiicTBa,

Teopernueckoe o0yueHue

CIIOCOOBI
MOJIYYCHHS U
MIPUMEHEHHUE
OpraHUYECKUX
COeIMHEHUN

19. YrueBoaopoisl: peeabHbIe, HEMPEACIbHBIE U apOMaTHYECKHE.

20. Kwucnopozaconepxampe COSIUHEHHS: CIHUPTHI M MPOCThIe A(QUPBI, (CHOIBI, ATBICTUILI U
KETOHBI, KapOOHOBBIE KUCIOTHI M UX MPOU3BOAHBIE. [IpakTHueckoe MPUMEHEHHUE STUIICHIIIHKOIIS,
rnunepuHa, ¢enona. Ilpumenenne ¢opmanpieruaa, aneraibIeruaa, YKCyCHOM KHCIIOTHL. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MoIoIIHe CBONCTBA MbLIa,

21. Azotcoaepkaiiye COSTUHEHUS: aMIUHBI 1 AMHHOKHCIIOTHI, OCJIKH

Pa3znea 3. 3nauenne
U HA TPOU3BO/ICTBE

H IPHMCHCHHUEC HCOPIraHUYECCKHUX U OPraHu4Ye€CKHUX BCIIECCTB B JKU3HECACATCIbHOCTH Y€/JI0BCKA

Tema 3.1.

Coneprxkanne yueOHOro MaTepuania

HeopFaHI/I‘-ICCKI/IC u

TeopeTI/mecxoe 06yquI/Ie

OpraHHyYecKue
BELIECTBA B
KU3ZHEJCSATEIbHOCT
U YeJIOBEeKa U Ha
IIPOU3BO/ICTBE

22. buoopranndeckne coequHeHus. [Ipumenenne u Onosorndeckas posb yriaeBogoB. OKucieHue
YIJI€BOJIOB — MICTOYHUK YHEPTUH JKUBBIX OpraHu3MoB. [lonmcaxapuisl: Kpaxmail U TIIMKOTEH.
O6acTi npuMeHEeHUs] aMMHOKUCIIOT. bruonornueckue GyHKIMHU OEIKOB U AKHUPOB.

Posnb oprannyueckoil XMMUHU B pelieHuH MpooOJieM MUIIeBOi 0€30MacHOCTH.

HyxnennoBble kucnoTel: coctaB U crpoeHue. CtpoeHue HykineoTuaoB. CocTaB HYKJIEHHOBBIX
kucnot (IHK, PHK). Ponb HyKJI€MHOBBIX KHCIIOT B KU3HEAEATEIbHOCTH OPraHU3MOB.
CuHTeTHYeCKHE U MCKYCCTBEHHbIE BOJIOKHA, MX CTpOe€HHME, cBoicTBa. [IpakTuueckoe
HCIIOJIb30BaHUE BOJIOKOH.

OO0mwme mpeaAcTaBICHUs] O MPOMBIIUICHHBIX CMOCO0aX TOJYYeHHs] XUMHUUYECKHX BEIIeCTB (Ha
IpUMepe NPOU3BOJICTBA aMMHaKa, CepHOM KucoThl). [Ipobaema 0TX010B M MOOOYHBIX TPOJTYKTOB.

23. KontponpHas paborta. [‘eHeTmdeckass CBS3b MEXKIy HEOPTaHUYECKHMMH W OPTaHHYECKUMHU
BEILIECTBAMU

OK 01
OK 02
OK 04
OK 07

Pasznea 4. PactBopbl

Tema 4.1. ‘

Copep:xanne yaeOHOro MaTepuana
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PactBopsl. Tumsl

Teoperuueckoe obydyeHue

OK 01

pacTBOpPOB. 24. Tunbl pacTBOPOB, CIOCOOBI BBIPAXKEHHUS COCTaBa PAacTBOp (KOHIEHTpamus). PacTBopumocCTb, 2 OK 02
MIPOU3BE/ICHNE PACTBOPUMOCTH. BiusiHUe TeMIiepaTypbl U JaBJIEHUS Ha PaCTBOPHUMOCTH BEILECTB. OK 04
HacpliieHHble, HEHACHIIIEHHBIE U NIEPECHIIIEHHbIE PACTBOPBL. DJIEKTPOIUTEUECKAs JUCCOLUALIMS.

Tema 4.2. Coneprxkanue y4eOHOro MaTepuasia 2

Komnurarushasie Teopernueckoe o0yueHue

CBOKMCTBa 25. OU3NKO-XUMHUECKUE CBOMCTBA pacTBOPOB: Au(dy3us, 0cMOC, 0CMOTHYECKOE AaBIICHHE. 3aKOH 2

pacTBOpOB Bant-T'odda. lasnenue napa pactBopoB (I 3axon Payns). Kunenue u 3amepsanue pactsopos (II
3akoH Payist). Kprockonudeckast u 90y/UIMOCKONMYECKast KOHCTAHTHI.

Tema 4.3. Copep:xanue yueOHOro MaTepuana 2

OxucauTenpHo- Teopernueckoe o0yueHue

BOCCTAaHOBUTENIBH | 26. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. BoccraHoBurenu u

bI€ PEAKIUH. okucnutenn. OKUCIeHne U BoccTaHOBIeHNEe. OKHCIUTEIbHBIE CBOHCTBA BEIIECTB, 00pa30BaHHBIX

DNIEKTPOXMMHMYECK | BIEMEHTaMH B BBICHICH CTEreHU OKHCIeHUs. OKHUCIUTENbHBIC W BOCCTAHOBHTEIBHBIC CBOMCTBA 5

HE IMPOUECChI BEIIIECTB, OOPa30BaHHBIX AJIEMEHTAMHU B MPOMEXYTOUHBIX CTEMEHAX okucieHus. Knaccupuxanms
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIMii. MeTo/ ] 371eKTpOHHOT0 OanaHca.

Pa3nes 5. CkopocTh XUMHYECKOH PeaKIii M XMMHYECKOe PABHOBeCHE 6

Tewma 5.1. Coneprxkanne y4eOHOro MaTtepuania 4

Kunernueckue Teopernueckoe oOyueHue OK 01

3aKOHOMEPHOCTH 27. Xumunueckue peakuuu. Kiaccupukanuss XUMHUECKUX peakiuil: 1Mo ¢a3oBOMy COCTaBy OK 02

IPOTEKAHUS (rOMOTEHHBIE ¥ TeTepOreHHbIE), IO HCHOIb30BAHUIO KaTanu3aTopa (KaTalIUTHYECKHE H OK 04

XUMHYECKHUX HEKaTAIUTHYCCKUE).

peaKuuii. 28. CKOpOCTh peakIMH, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (PAKTOPOB: TPHUPOJBI PearupyromInux

PaBnoecue BEIIECTB, KOHLIEHTPAIMM pearupyrollux BelecTB, TemmuepaTypsl (mpaBuwio Bant-I'oddoda), 4

XUMHYCCKHUX IUIOU[aM  PEaKIMOHHOM  TOBEPXHOCTH, HaJWM4Msg  KaTaau3aropa. OHeprusi aKTHUBAlIUU.

peakuuin AKTHUBUpPOBaHHbI KoMIulekc. KarammzaTopsl u KaTtanu3. Poib KaTanu3aTOpoB B NPUPOJE M

IIPOMBIIIJIEHHOM IIPOM3BOJCTBE.
[Mpunnun Jle latense. Bausaue pa3nudnpix (HakTOpOB HAa U3MEHEHHE PABHOBECHS XMMHYECKUX
peakuuil. Ilpumenenne npunnuna Jle-lllaTtense nus HaXOXKIACHUS HANPABICHUS CMEILICHUS
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PaBHOBECHUA XHUMHYECKOM p€aknuy, B PEHICHUHU IPAKTHKO-OPHECHTHUPOBAHHBIX SaﬂaHI/If/'I. 3aKoH
HGIZCTB}HOH.IHX MacCC U KOHCTaHTa XUMHUYCCKOI'O PaBHOBCCHS.

Tema 5.2. Coneprxkanue y4eOHOr0o MaTepuasia 2
Tepmoaunamuyeck | Teopernueckoe oOyueHue
ue 29. Kimaccudpukanmuss XUMUYECKHX peakiuii: 1o TerioBoMy 3hdexTy (IK30TepMUYECKHUE,
3aKOHOMEPHOCTH SHIOTEPMHUUECKHE), TO obOparuMoctu (oOpaTtumble W HeoOpaTumble). TemoBbie 3(PQeKTHI
MPOTEKAHUS XUMHUYECKUX peakuuil. Tepmoxumuyeckue ypaBHeHHS. OOpaTUMOCTh peakuuid. XUMHUECKOe 2
XUMHYECKHUX PaBHOBECHE U €T0 CMEIICHHUE MO/ ACHCTBUEM Pa3IMYHbIX (DaKTOPOB (KOHIICHTPALUS peareHTOB WIIN
peakuun NPOAYKTOB pEAaKLMH, TABJICHUE, TeMnepaTypa) IJIA cO3aaHUs OIITUMAJIbHBIX yCJ'IOBI/Iﬁ IIPOTEKaHUA

XUMHYECKHX TporeccoB. [lorstue 06 sHTaNBNMU U 3HTpormu. DHeprusi [ mo6ca. 3akon ['ecca m

CJIEJICTBUS M3 HEro. Ponb cMelieHnst paBHOBECHSI B TEXHOJIOTMUYECKUX MPOIIeccax
Pa3nen 6. lucnepcHble CHCTEMBI 8 OK 01
Tema 6.1. Copepxanue yueOHOro Marepuaia 4 OK 02
HucnepcHeie Teopetuueckoe oOydeHne OK 04
CHUCTCMbI U 30. OOmme cBeneHHUs O TUCIIEPCHBIX CHCTEMax. XapakTepHbIe MPHU3HAKH JUCIEPCHBIX CHCTEM.
(bakTops! UX Mertoabl mosyueHHus: TucnepcHbIX cucteM. Kiaccudukanus aucnepcHsix cucteMm. CTpoeHue u
YCTOHYMBOCTH (akTopbl yCTOMYMBOCTH AMCIEPCHBIX CUCTEM. Vcmonbp3oBaHUE U POb KOJIJIOUIHO-XUMHYECKHX 2

IPOIIECCOB B TEXHOJIOTUU MPOIYKTOB MUTAHUSI )KUBOTHOTO MPOMCXOMKIECHUS

31. Pa30op mpakTUKO-OpMEHTHPOBAHHBIX 3aJaHUN IO COCTABJICHUIO (HOPMYT M CXEM CTPOSHUS

MHUILIEIUTBI
Tema 6.2. Conepxanue yueOHOro MaTepuasa 4
UccnenoBanue 32. JlucniepcHble CUCTEM B MPO(ECCHOHATBHOMN eI TeTbHOCTH. 2
CBOWCTB 33. CrtocoOBI UCCITeIOBaHMSI TUCTIEPCHBIX CHCTEM
JUCTIEPCHBIX 2
CUCTEM
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KaHUeE (CoepKaHue MPUKJIATHOTO MOTYJIs1)
Pa3nen 7. UccienoBanue, XUuMHUUYeCKHA aHATU3 M 3a1UTA OKPYKAIOLIEH cpelbl NP BHINOJHEHUH OK 01
3eMJIeyCTPOUTENbHBIX Pa00T. XUMHUS B ObITY U NPO(eCCHOHATBHOM AeATEJIbHOCTH YeJI0BeKA. 6 OK 02

OK 04

Tema 7.1. | Conepranue yae6HOTo MaTepuana 4 OK 07
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XUMUYECKUH
aHaJIM3 U 3allKTa
OKpY>Karoleu
cpebl

34. XuMHYeCKHil COCTaB W OPraHOJIEITUYECKUE CBOMCTBA (3amax, MPO3PayHOCTh, IIBETHOCTH,
MYTHOCTb) BOJIbL. JKECTKOCTb BOJIbI, METOBI €€ ONIPENEIECHUS U YCTPAHEHUS
35. 3ammra oOKpyXaromiei cpesibl MPU BHIMOTHEHUN 3€MJICYCTPOUTENbHBIX PaboT.

Tema 7.2.

Xvmyist B ObITy 1
TPOeCCHOHATTEHON
JIeSTEIbHOCTU
YEJIOBeKA

Copep:xanue yueOHOro MaTepuana

36. Xumus B ObITY, TOBCEAHEBHOM KU3HU, JICKAPCTBEHHBIE MTPETIAPaTHI.

IIpomeskyTounas arrecrauus: 1uddepeHIIMPOBAHHBIN 3a4eT (3a4eT ¢ OLEHKOI)

Bcero:

72
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3. YCJIOBUS PEAJIM3AIINN YYEFHOU JUCHUILIAHBI

3.1. [as peanu3anuM NpPorpaMMbl Y4eOHOH JMCHMILIMHBI [OJKHBI OBITH
NpeAyCMOTPEeHbI ciledyIole creuaabHble OMeIeHH:
YueOHast ayuTopus JUISL MIPOBEACHUS 3aHATHH BCEX BUJIOB!
Kabuner xumuu (Ayzn. 29): Pabouee Mecto mpernogaBatensi, pabodyne MecTa OOyJaroIIuXcs,
kommbeiorep AMD Athlon2 215 B koMmIUIeKTe, JOocKa MeENOBasi, CTOJ JAEMOHCTPAllMOHHBIN
XUMHUYECKHM, CTOJN Ipernaparopckuii, TymOa-moiika JaboparopHas, wIKa( BBITSHKHOM
JIeMOHCTPAIlMOHHBIH. J[eMOHCTpalMoOHHbIE KOJUIEKIIMM XHMHUYECKHX BemecTB. HaGopsl s
JIEMOHCTpALlMK U COCTABJICHHsI MO MOJIeKyl XUMUYecKUX BeriecTB. [Ipubopsl 1 anmnapatsl
JUIS XMMUYECKOTO 3KcrepruMeHTa. KOMIUIeKThl mocynbl W 00OpYJOBaHUS JAJs TPOBEICHHS
XMMHUYECKOI'O KCIIEPUMEHTA: KOMIUIEKT MOCYAbI /Ul JI€MOHCTPALMOHHBIX ONBITOB IO XUMHH,
Ha0Op XMMHYECKOH TOCyAbl s JIabopaToOpHBIX paboT Mo XuMuHM, HaOOp TOCYOsl U
IOPUHAAICKHOCTEH A1 YYEHUYECKOro IKCIEpUMEHTa, Ha0Op PEaKTUBOB, BECHI 3JEKTPOHHBIE,
HaOoOp moCynbl JUIS JUCTHJUIALMK BOJBI, TEPMOMETP CHHPTOBOH JIEMOHCTPALMOHHBIM,
TEPMOMETp 3JIEKTPOHHBINA, BeChbl y4deOHbIE, BEChl TEXHHUYECKHE, HarpeBareib JUIsl MPOOHPOK,
CIUPTOBKA JlabopaTopHas auTtas, TepmoMerp xkuakoctHoit (0-100 0C), mauTka 3neKTpuyecKas
nabopatopHas. OGecnieyeHue BojlocHa0keHreM. [1makaTsl 1 CTEH/IBI.

JIunen3nonHoe NporpaMMHoe odecnedeHne:

1. «P7-O¢uc». [IpenocraBieHre HEUCKIIOYUTEIBHBIX IPAB HAa MPOrpaMMHOE OOecredeHue
«P7-Oducy. Jlunensuat — OO0 «Comnstpuc Texnonomkucy, r. Capatos. [Jorosop Ne I[3-1K-033
ot 21.12.2022 r. Cpok aeiictBust norosopa: ¢ 01.01.2023 r. Jluuensus Ha 3 roga ¢ mpaBoM
MOCJIEIYIOLEro 6€CCPOYHOr0 UCTIONb30BaHUS, Ul 00pa30BaTENbHBIX YUPEKICHUH.

2. Kaspersky Endpoint Security. Jluneasuar — OO0 «Comnspuc Texnonomkucy, r. Capatos.
(anTHBUpYCHOE MporpamMmmHoe obecnieuenue). JJorosop Ne 6- 441/2025/KCII-170 ot 22.12.2025
r. (01.01.2026 - 31.12.2026).

3.2. UndopmanuonHoe odecrieyeHne peaau3anuu NporpaMmmel

Jlnst peanuzarnu porpamMmbl  OuOIMOTeUHBbINH (OHI 00pa3oBaTENbHON OpraHU3AIuN
JIOJDKEH UMETh TIeYaTHBIC U/WJTU JIEKTPOHHBIE 00pa3oBaTesibHbIe U HH(OPMAIIMOHHBIE PECYPCHI
JUTSL KICTIOJIb30BaHUs B 0Opa3oBaTenbHOM mporiecce. [Ipu dopmupoBannu 6ubiarnorednoro Gouga
o0pa3oBaTeNnbHON OpraHu3aluy BhIOMpaeTcss HE MEHee OJHOTO HW3JIaHUS U3 TMEePEeYHCIICHHBIX
HUKE TICUATHBIX U3JaHUN M (WJIM) DIEKTPOHHBIX W3/IaHUN B Ka4eCTBE OCHOBHOTO, MPH 3TOM
CITUCOK MOXET OBITh JOTIOJTHEH HOBBIMU W3JIAHUSMHU.

ITepeyenn y4deOHbIX M31aHuil, UHTEepHET-pecypcoB, A0NOJIHUTEIbHON JUTEPATYPbI:

3.2.1. OcHOBHBIC HCTOYHHKH:
DJIeKTPOHHO-0UOJINOTEYHAs CHCTEMA:
1. KymsikoB, P. M. Xumus : yue6uuk juist CIIO / P. M. Kymsikos, FO. A. KymbimeBa. — CaHKT-
[TerepOypr : Jlanb, 2025. — 308 c. — ISBN 978-5-507-53263-6. — TekcT : 3eKTpOHHBIN //
Jlanb : anekTpoHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/508898
2. Eropos B.B. O6mas xumus: yueonuk mias CI1IO / B.B. Eropos. — Cankr-IletepOypr: Jlans,
2021. — 192 c. Pexum pgoctyna Kk dnekTpoHHoil Bepcun B IBC  «JlaHp» -
https://e.lanbook.com/book/153684

3.2.2. JlonoJTHUTEIbHbIE HCTOYHNKH
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https://e.lanbook.com/book/508898
https://e.lanbook.com/book/153684

1. Epoxun IO.M. Xumus mna npodeccuii M CrenUaTbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
HAyyHOro Tpoduied : ydyeOHWK Ui CTyH. yYpeKIeHWi cpen. mpod. oOpasoBanus. — M.:
N3natensckuii neHtp «Akagemus», 2020, 496 c.

2. Epoxun KO.M. COOpHMK  TECTOBBIX 3aJaHHH MO XUMHUH: yded. mocobue s CTy.
yapexaeHui cpen. npod. odpazoanus. — M.: U3marenbckuit nieHTp «Akanemusi». — 2019, 245
c.
3. OcHoBbl aHamutuyeckor xumuu: 2019-08-27 / H.M. llleBens. — benropoa: benl'CXA um.
B.A. Topuna, 2018. — 138 c. Pexum npoctyna x asnextpoHHod Bepcuu B ObC «JIAHDb»:
https://e.lanbook.com/book/123436

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

I'onuapyk [u np.]; mox penaknueit H.B. Koposuna, H.B. Kynemosa. — 3-¢ u3z., crep. —
Cankr-IlerepOypr: Jlanb, 2018. — 492 c. PexxuM gocTyma K 31eKTpOHHOW BepCUH U3/1aHUs B
3BC: «JIAHb» https://e.lanbook.com/book/104946

HNuTepHeT-pecypcebl:
1. baza 3nanuii — XumMuuyeckuii cpaBoyHUK. CIIpaBOYHHK 2JIEMEHTOB U COCTUHEHH, KaTaaor

NPEANPUITHI U OTpaciieBble HOBOCTH.
https://chemicalportal.ru/info/?ysclid=mgg49k55bq862887526
2. Hayka. UckyccTBo. Bemmune. XuMudeckuii cipaBodHuK. [lopTan conepKuT crpaBodHyIO

UHPOPMALIHIO 0O XMMUYECKHX BEIIECTBA, NX CBOWCTBAX M OCHOBHBIX XUMHUECKUX SBJICHUSX
https://es.niv.ru/doc/dictionary/chemical-manual/index.htm?ysclid=mgqg4bvlcwp611667816
3. Xumuueckuit nHpopMalMOHHBIN MmopTasl. XUMHUYecKkoe 0Opa3oBaHue U Hayka. BecTHHK

MockoBsckoro yHusepcuteta. Cepust Xumusi. OpunpanbHoe 3JeKTPOHHOE U3/IaHue
xuMuyeckoro ¢axkyiabtera MI'Y, BKITtogarolee oHIaiiH-TIeKTOPUH, KypPChI JIEKLIUH, 3JIEKTPOHHBIE
BepcHHM KypHanoB.  https://www.chem.msu.ru/rus/

4. XKypnan «Hayka 1 )KU3Hb» DONEeKTpOHHBIH HMH(OPMAIIMOHHBIA MOpTaJl JKypHajla C
HAYYHO-TTOMYJIIPHBIMHU CTAThIMH O XUMHH. https://www.nkj.ru/

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

3.2.3. HudopManmoHHBIE  TEXHOJIOTMH, HCHOJb3yeMble NPH  OCYHIECTBJICHHHU
o0pa3oBaTe/IbHOIO MpoLecca:

HNudopmanimoHHble TEXHOJOTMH, HWCHOJb3yeMble IPU OCYIIECTBICHUH 00pa30BaTEIbHOTO
nporiecca 1o JUCIUIIINHE!

— IIEPCOHAIbHBIE KOMIIBIOTEPBI, IOCPEACTBOM KOTOPBIX OCYHIECTBISETCS JOCTYN K
MH(}OPMaLIMOHHBIM pecypcaM U 0OpMIIAIOTCS PE3yIbTaThl CAMOCTOSTENIbHON paboThI;

— IIPOEKTOPBI U SKpaHbl 1JIs AEMOHCTPALIUN CIIalI0B MYJIbTUMEINNHBIX JIEKIIH;

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

TACIATLITAHBI

KoHTposb M oOleHKa pe3ylbTaTOB OCBOCHHUS O00IIe00pa3oBaTEIbHON TUCIUILIAHBI
pacKpbhIBAIOTCA Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHHUE OOIIMX
1 Tpo(PeCCHOHAIIBHBIX KOMIIETSHITUHI 110 pa3jiesiaM U TeEMaM COJIepKaHusl y9eOHOTo MaTepHuaia.

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 Poch. 2, Tema 2.1-2.2, | pe3yiAbTaToOB ACSATEIHLHOCTH
npodecCHOHATbHON P ocu. 3, Tema 3.1, o0yuJaroIerocs: ¥ MOHUMaHUs
JeSITeIbHOCTH TpUMEHUTENbHO K | P ocH. 4, Tema 4.1-4.3, | cienuanbHOM TEPMUHOIOTHH
pa3JIUYHBIM KOHTEKCTaM P ocH. 5, Tema 5.1-5.2, | B mporiecce OCBOCHUS
P ocH. 6, Tema 6.1-6.2, | mporpamMMbl TUCIUITIIMHEI B
Pocu. 7, Tema 7.1-7.2 | ¢dopme BBITOTHEHUS
TCCTOBBIX 3aJIaHHIA,
KOHTPOJIbHBIX paboT MO
BapHaHTaM, 3alUThI
MPAKTUYECKUX U
n1abopaTopHBIX padboT
JAnddepeHnupoBaHHbIH
3a4eT (3a4eT ¢ OLEHKOI)
OK 02. cnonb3oBaTh P ocu. 1, Tema 1.1-1.4, | DkcnepTHas olleHKa
COBpEMEHHBIE cpezicTBa moncka, | P ocH. 2, Tema 2.1-2.2, | pe3ynbTaToB €ATEILHOCTH
aHaJIM3a U NHTEPIIPETALIMH Pocu. 3, Tema 3.1, 00yyJaroIerocsi U NOHUMaHHs
uHpopmanuu u P ocu. 4, Tema 4.1-4.3, | crienuaybHON TEPMUHOJIOTHN
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 TUCIIUIIIIHEI B
npodeccuoHaIbHON Pocu. 7, Tema 7.1-7.2 | (hopme BBIIOTHEHUS
JeSITeIbBHOCTH TECTOBBIX 33/1aHUH,
KOHTPOJIbHBIX PaboT MO
BapHaHTaM, 3al{UThI
IIPAKTUYECKUX U
1a00paTOPHBIX paboT
JudppepeHupoBaHHbIN
3a4eT (3a4eT ¢ OLEHKOI)
OK 04. 3ddextuHO Pocu. 1, Tema 1.1-1.4, | DkcnepTHast OlIEHKA
B3auMoJIeiicTBOBaTh U paboTtaTh B | P ocH. 2, Tema 2.1-2.2, | pe3ynbpTaToB A€ATEIbHOCTH
KOJUIEKTHUBE U KOMaH/IE PocHu. 3, Tema 3.1, 00y4Jaromerocs u MOHUMaHUS
P ocH. 4, Tema 4.1-4.3, | cnenuaabHON TEPMUHOJIIOTUU
P ocH. 5, Tema 5.1-5.2, | B mpo1iecce OCBOCHUS
P ocH. 6, Tema 6.1-6.2, | mporpamMMbl TUCIIHILIIHEI B
Pocu. 7, Tema 7.1-7.2 | (hopme BBIIOTHEHUS

TECTOBEBIX 3aJaHUM,
KOHTPOJIBHBIX PadoT 1O
BapHaHTaM, 3alIUThI
MPAKTUYECKHUX U
71a00paTOPHBIX pabOT
JAudpepeHupoBaHHbINI
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3a4eT (3a4eT C OLeHKOMH)

OK 07. CopeiicTBOBaTh
COXPAHEHHIO OKPYKAFOIICH
CpeIbl, pecypcocOepeKeHHIO,
HNPUMEHSATH 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

DKcrnepTHas OlleHKa
PE3yNbTATOB JIEATEIHHOCTH
00yJaromerocs: ¥ MOHUMaHUS
CHelHaTbHON TEPMUHOJIOTUU
B IIPOIIECCE OCBOCHUS
MIPOrpaMMbl TUCIUIUIMHBI B
(hopMe BBITOTHCHUS
TECTOBBIX 33/IaHUH,
KOHTPOJIbHBIX paboT 1Mo
BapHaHTaM, 3alUThI
MIPAKTUICCKUX U
J1a00paTOPHBIX padOT
Ju¢ppepeHupoBaHHbIN
3a4eT (3a4eT C OLEHKOMH)
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