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PaGouast mporpamma yueOHOM AUCIUIUIMHBI pa3paboTaHa HAa OCHOBE:

— IIpuka3 MunucrepctBa npocsenieHust Poccuiickoit ®enepannu ot 24.08.2022
No 762 «OO6 yrBepxknenuu llopsaka opraHuzalid U OCYIIECTBIICHHS
o0pa3oBaTEIbHON NESITENBHOCTH MO 00pa30BaTEIbHBIM MPOTpaMMaM  CpPEIHETrO
npodeCCUOHAILHOTO 00pa3oBaHus» (3aperucTpupoBaHO B MUHHUCTEPCTBE HOCTUIIMHU
Poccuiickoit @enepanuu 21.09.2022 Ne 70167)

— IIpukaz MunucrepctBa npocsemieHust Poccuiickoit @enepannu ot 12.08.2022
Ne 732 «O BHeceHMM W3MEHEHUUW B  (enepanbHbli  rOCYJapCTBEHHBIM
oOpa3oBaTeIbHbI CTaHAAPT CpEeIHEero oO0Iero o0pa3oBaHUs, YTBEPKICHHBIM
npukazoM MuHuctepcTBa oOpa3oBaHusi M Hayku Poccuiickoit ®exepanuu Ot
17.05.2012r. Ne413» (3apeructpupoBano B MuHuctepctBe toctuniu Poccuiickoit
®enepanuu 12.09.2022 Ne 70034)

— HWHcTpykTHBHO-METOAMYECKOE TMHUChMO JlemaprameHTa ToCyIapCTBEHHOM
noJIMTUKH B cepe  cpemHero  mMpopecCHOHAIBHOTO  00pa3oBaHWsI U
npodeccuonansuoro oo6yuenus or 20.07.2020r. Ne 05-772 mo opra"uzanuu
NPUMEHEHUSI  COBPEMEHHBIX  METOJMK W  MNpPOrpaMMm  MpenojaBaHusl IO
o0mieo0pa3oBaTeNbHBIM JIUCIHUIUIMHAM B CHCTEME CpEIHETro Mpo(ecCHOHATBEHOTO
o0pa30oBaHUsl, YUYUTHIBAIOIIMX O0Opa3oBaTelibHbIE IMOTPEOHOCTH  O0YyYarOIIMUXCS
o0Opa3oBaTeIbHBIX OpraHu3alni, peanu3yrnmx pOrpaMMbl CpPEeIHETO
npodeccruonanbHOT0 00pa30BaHMS

— Ilucemo JlemaprameHTa TroOCyJIapCTBEHHON TMOJMTUKU B cdepe CpeaHero
npodeccruonanbHOTO 00pa3oBanus W MPodecCHOHANBHOTO 00ydeHus MUHHCTEpCTBA
npocsenieHus: Poccuiickoit @enepannu ot 14.04.2021r. Ne05-401 «Meroauueckue
PEKOMEHJAIMU 110 peau3aliyi CPEAHEro 00IIero 00pa3oBaHus B MPEAEIax OCBOCHHUS
o0pa3oBaTeIbHON TPOrpaMMbl CPEIHETO MPO(HECCHOHATBLHOTO 00pa30BaHUS

— Ilpumepnass pabouas mnporpamma  0011€00pa30BATENBHON AUCIMILIUHBI
«Maremarukay s ipodecCHOHaTbHBIX 00pa30BaTENbHBIX OpraHu3aruii (0a30BbIN
YpOBEHb, BapuaHT 2), pa3padoraHHass MHCTUTYTOM pa3BUTHS MPodecCHOHATBHOTO
oOpazoBanus, 2022r.

Opranuzanusi-pazpadotunk: ['BIIOY «I™9T»
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1. OBIIIAS XAPAKTEPUCTUKA PABOYEM ITPOTI'PAMMBI
OBIUIEOBPA3OBATEJBHOM IUCHUIIIMHBI «XUMUS»

1.1. Mecto aMCHUILVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHOHAJIbHOM

oOpa3oBareabHoil nporpammsl CIIO:

Oo6meoOpa3oBaTeabHas IUCHHUIUIMHA «XHMUS» SBISICTCS 00S3aTECIbHONW YacCThIO
o01reo0pa3oBaTeNbHOTO IMKIAa 00pa3oBaTEIbHOM MpOrpaMMbl B COOTBETCTBUM C
®I'OC mno cneumanbHocTd 23.02.07 TexHuyeckoe oOOCTyKMBAaHUE M PEMOHT
JIBUTATEJICH, CHCTEM U arperaroB aBTOMOOMIICH

1.2. Lleaun v mu1aHupyeMble pe3yJibTaThl 0CBOCHHUS AMCHUILIUHBI:
1.2.1 Ieanb AUCHUNJIMHBI

Conepxanue nmporpaMmbl 00111€00pa30BaTEILHON JUCIUTUIUHBI « X MU
HaIpaBJICHO HA IOCTUKEHUE PE3YyJIbTATOB €€ U3YUYEHHUS B COOTBETCTBUH C

tpeboBanusimu GI'OC COO ¢ yuetoM npodeccuonanbHoi HanpasieHHocTn OI'OC

CIIO.

1.2.2 Iliianupyemble pe3yJibTaThl OCBOCHHS 00111€00Pa30BaTEeIbLHON JUCIHUILIHHbBI

B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCIUIUIMHA UMEeT NMpU (OPMHUPOBAHUU U PA3BUTHH OOIIMX

KOMIETEHIIUNA U MPO(HEeCCUOHATBHBIX KOMIETEHIIUM.



Koa n

I[Inanupyembie pe3ybTaThl 0CBOCHHUS THCHUILIUHBI

HANMEHOBaHH
e
(popmupyembIx Oo6uue! JlucuMnIMHapHbIe?
KOMIIEeTCHIUH
OK 01. B yacT TpY10BOro BOCIIUTAHUS: - BIIQJCTh CHCTEMOM XUMHYECKMX 3HAaHUH, KOTOpas BKIIIOYAET:
Bri6upats - TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTU MACTEPCTBA, | OCHOBOIOJAralOMe IOHATUS  (XUMHYECKUH DIEMEHT, aToM,
CrocoObl TPYIOJIO0HE; JJIeKTpOHHast 000J0YKa aroma, S-, p-, d-2JIEKTpOHHBIE OpOUTANIH
peleHys 3a4a4 | - TOTOBHOCTb K aKTMBHOM JEATEIbHOCTH TEXHOJIOTUYECKOH | aTOMOB, MOH, MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPULATENBHOCTS,
npodeccuonan | u COLUAJILHOU HaIpaBJICHHOCTH, CIOCOOHOCTB | CTENIEHb OKMCIECHHS, XMMHUYECKas CBsA3b, MOJb, MOJIIpHAs Macca,
bHOMU UHULIMKAPOBATh,  IUIAHUPOBATh U CaMOCTOSTENbHO | MOJSIPHBIA 00bEM, YITIEPOAHBIM CKeleT, (pyHKLUMOHANbHAs TpyIa,
JACATCIIBHOCTHU BBIIIOJIHATD TaKYI0 ACATCIbHOCTD, paavukai, HU30MEpusa, HU30MCPHI, TOMOJIOTHYECKHI pdaa, romMoJioru,
INPUMEHUTEIbH | - MHTEpeC K pa3n4HbIM cdepam NpodeccHoHaNbHOM | yIieBOJOPOAbl, KUCIOPOA- M a30TCOAECpXkAllUe COCAUHEHMS,
0 K Pa3jJd4HbIM | AESATEIBHOCTH, OWOJIOTUYECKH AaKTHBHBIC BeHIeCTBA (YTJIEBOMABI, >KHUPBI, OCIIKH),
KOHTEKCTaM Osiajenne YHUBepPCAJIbHBIMH Y4eOHBIMH | MOHOMEp, TMOJHUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
M03HABATEJbHBIMH 1eiiCTBUSIMU: COCIVHEHUs, KpPUCTAJUIMYECKAas pELIeTKa, THUIBl XUMHUYECKUX
a) 0a30BbIe JIOTHYECKHE AeCTBUS: peaxuui (OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30-U
- CaMOCTOSATENbHO (OPMYIHPOBATh M aKTyalU3UPOBATh | SHAOTEPMUYECKHE, PEAKIUH  HOHHOTO  OOMEHa),  pacTBOD,

npo0JieMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECCTBEHHBIN MPU3HAK WU OCHOBAHHUS
JUTSL CpaBHEHUS, KJacCU(UKAIUU U 0000IICHHS;

- OTPEACIATh MEeNU JeATSILHOCTH, 3a7aBaTh MapaMeTphl U
KPUTEPHUHU UX TOCTHKCHUS;

- BBISBIATH 3aKOHOMEPHOCTH W
paccMaTpUBaeMbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBBI B JESTEIBHOCTh, OIICHUBATH
COOTBETCTBHE PE3YyJIbTATOB IIEJSAM, OIICHUBATh PHUCKH
MOCJIEICTBUU NCATEIbHOCTH;
- pa3BHBaTh KpPEaTHBHOE
YKU3HEHHBIX TIPOOIIEM

IMPOTHUBOPCUMNA B

MBIIJICHHUC IIpU PCHICHUHA

BJIEKTPOJUTHI, HEAJIEKTPOIUTHI, JICKTPOJUTHYECKAsT TUCCOLMAIIUSA,
OKHCJIUTENIb, BOCCTAHOBHUTEIIb, CKOPOCTh XHMHUYECKOW peakiuu,
XUMUYECKOE PaBHOBECHE), TCOPUH M 3aKOHBI (TEOPHUS XUMHUYECKOTO
CTpoeHMsl opranuuyeckux BemectB A.M. bytnepoBa, Teopus
3JIEKTPOJIUTUYECKON JHccolManuu, nepuoandeckuii 3akon JI.I.
MeHneneeBa, 3aKOH COXpaHEHUS MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XWMHH, (PAKTOJIOTHUCCKUE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJYyYEHHWU U OE30MaCHOM HCIOIb30BAHUU
BOKHEUIIINX HEOPTaHWYECKUX W OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIEATETbHOCTH YETIOBEKA;

- yMETh BBIABJIATH XapaKTEpHbIE TMPU3HAKK U B3aUMOCBS3b
W3YUYEHHBIX MOHATHUM, MPUMEHATh COOTBETCTBYIOIIUE TMOHATUS TPU




0) 0a3oBbIe HCCIEA0BATEIbCKHE AeHCTBUS:

- BIIQJETh HAaBBIKAMH Y4YEOHO-HCCIICIOBATEIBCKON H
MPOCKTHON  JESATENBHOCTH,  HABBIKAMHU  Pa3pelICHHS
npoOem;

- BBISIBJIAIT ~ NPUUUMHHO-CIIECJICTBEHHBIE CBSI3U |
aKTyaJu3upoOBaTh  3ajJady, BBIABUTATh THIIOTE3Y €€
pelIeHus, HAXOIUTh apTyMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh TapaMeTPbl U KPUTEPHUH PEIICHUS;
- aHAJIM3UPOBATH MOJYYEHHBIE B XOJI€ PEHICHUS 3aJa4yu
pe3yabTaThl, KPUTHYECKH OIICHMBATh WX JTOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMeTb TIEPEHOCHTHh 3HAHWA B I[IO3HABATCIBHYIO W
MPAKTUIECKYIO 00JIACTH KU3HEEATEIbHOCTH;

- YMETh HMHTETPUPOBATH 3HAHUS W3 Pa3HBIX TPEIMETHBIX
oOJacTeii;

- BBIABUTaTh HOBBIC HJEH, TMpeJyiaraTb OPUTHHAIBHBIC
MOAXObI U PEIICHHUS;

- CITOCOOHOCTE MX HMCITOJIB30BaHUS B ITO3HABATEIILHOM U
COLIMAJIbHOW MTPaKTHUKE

ONMCAaHUM CTPOEHUSI U CBOMCTB HEOPraHMYECKUX W OPraHUYECKUX
BEIIECTB U WX MPEBPAIICHU; BBISBISATh B3aUMOCBA3b XUMUUYECKUX
3HAHUHN c MMOHATHUSIMHA i MpeACTaBICHUSIMU TPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HCIOJIb30BAaTh HAWUMEHOBAHHUS XUMHUYECKHUX COCIUHEHUUN
MEXIYHAPOJHOIO CO03a TECOPETHUYECKOW W MPUKIAJIHOW XUMUHU U
TPUBUAJBHBIC Ha3BaHUS BaXXHEWIIUX BEIECTB (ITWJIEH, allCeTHIICH,
mmmnepuH, (eHon, dopMmanbaerua, YKCyCHas KHCIIOTa, TIIHWIWH,
yrapHelii Ta3, YIJIEKUCIBIA Tra3, AaMMHAK, TalleHas W3BECTb,
HeramieHasi W3BeCTb, MHTHhEBas COJa H JAPYTHX), COCTaBIATH
(hopMyJIbI HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB, YpaBHEHUS
XUMUYECKUX PpEeaKIui, OOBICHATh HMX CMBICH, IOATBEPKIAThH
XapaKTepHbIE XUMUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMU
IKCTICPUMEHTAMH | 3aMMCAMH YPAaBHCHUH XUMUYECKHUX PEaKIINiA;

- YMETh yCTaHABIIMBATh MPUHAAJIEKHOCTh M3YUYEHHBIX
HEOPraHWYECKUX M OPraHMYEeCKHX BEIIECTB K ONpPEACICHHBIM
KJIaccaM M TrpynnaMm COEIWHEHHMM, XapaKTepu30BaTb MX COCTaB U
BaXHEHIIIME CBOMCTBA; OMNPEAECIATh BHUIbl XUMHUYECKHUX CBSI3EH
(KoBaJIeHTHAsi, HWOHHAs, METaJUIMYecKas, BOJOPOJHAs), THIIBI
KPUCTAJUTMYECKHUX pelIeToK BCIIIECTB; KJIacCU(PUITUPOBATH
XUMUYECKUE PEAKIINH;

- copMHUpOBATh TPEACTABJICHHUSI: O XUMHUYECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, POJM XUMHH B IO3HAHUHU
SBJICHUA TIpUPOABI, B (OPMHUPOBAHWU MBIIUICHUS W KYJIbTYpPBI
JTUYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOW IS
pelieHusl MPaKTHYEeCKUX 3aad W SKOJOTHYECKH O0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJHOM CPEJIE;

- yMEeTh TPOBOJUTH pacyeThl MO XUMUYECKUM (opmylraMm u
YPaBHEHUSM XMMHUYECKHUX PEaKIMi C UCTIOJIb30BAaHUEM (PUIUIECKUX
BEJIMYMH, XapaKkTepHU3YIOIMX BEIIECTBA C  KOJWYECTBEHHOMU
CTOPOHBI: Macchl, o00beMa (HOPMaJbHBIE YCIOBHUS) Ta30B,
KOJWYECTBA BEIECTBA;, MCIIOIL30BaTh CHCTEMHBIC XHMHYCCKHE
3HaHUS JJi1 TPUHATHAS PEHIeHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAIUIX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMECHEHHEM




OK 02.
Hcnonb3oBath
COBPEMECHHEIC
CpencTBa
MIOMCKa,
aHanuza u
UHTEPIIPETAINN
uHopmauu u
UH(POPMALMOHH
bIC TEXHOJIOTHUH
TUTST
BBITIOJTHEHUS
3amaq
npodeccroHan
BHOU
JIESITSIIbHOCTH

B 00s1acTH IEHHOCTH HAYYHOTO MO3HAHMS
- chOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM

MPaKTUKH, OCHOBaHHOTO Ha JIMaJiore KYJIBTYD,
CIIOCOOCTBYIOIIETO ~ OCO3HAHHUID  CBOETO  MecTa B
MOJUKYJIbTYPHOM MHPE;

- COBEpPUICHCTBOBAaHHME  SI3BIKOBOM M  YMTATEIbCKOM

KyJbTYpBI KaK CPeJICTBAa B3aMMOAECHCTBHS MEXy JIIOAbMU U
MO3HAHUS MHPA;

- OCO3HAHUE [IEHHOCTH HAYYHOU NeSATEIbHOCTH, TOTOBHOCTD
OCYIECTBIISATh ~ MPOEKTHYIO M HCCIEA0BATEIbCKYIO
JesITeIbHOCTh WHAWBUIYaTbHO H B TPYIIIIE;
Osaanenue YHHMBEPCAJIbHBIMH
M03HABATEJIbHBIMH AeiiCTBUSIMU:

B) pabdota c undgopmaiueii:

Y4eOHbIMU

- BJIaJAC€Tb HaBbIKaMWU IIOJTYYCHHA I/IH(i)OpMaHI/II/I nus3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATEIBbHO
OCYHICCTBJIATH ITOMCK, aHaJInu3, cCuCTEMaTU3alnIo u

UHTEpHpeTanuio UHGOpMAIMK Pa3IUYHbIX BUIOB U (HOpM
MIpe/ICTaBICHMUS;

- CcO3/1aBaTh TEKCThl B pa3IM4YHBIX (opMaTax € Y4EeTOM
HazHaYeHUs UH(OpMAaLMK U LIeNEeBOI ayAUTOpUH, BBIOUpAst
ONTUMAJIbHYIO (hOpMY MPEACTABICHHS U BU3YyaJTH3alNH;

- OLIGHMBAThH JIOCTOBEPHOCTH, JIETUTUMHOCTH MH(pOPMAIIH,
€€ COOTBETCTBUE IIPAaBOBBIM M MOPAJIbHO-ITHYECKUM

HOpMaM;
- HCIOJIb30BaTh  CpeACTBa  HMH(MOPMAIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOT Uil B pelieHnn

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3alMOHHBIX
3a/1a4 ¢ cOOJIOICHNEeM TPeOOBaHHUI APrOHOMHUKHU, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECYpPCOCOepeKeHHs, IPABOBBIX U
ATUYECKHX HOPM, HOPM MH(DOPMAIIMOHHOW 0€30MacHOCTH;

- BIIaJICTh HABBIKAMU PACTIO3HABAHUS U 3aLTUTHI
nHpopmaiuu, HOOPMAITMOHHOM 0€30MMaCHOCTH JTMYHOCTH;

- YMeTh IUIAaHUPOBATH W BHIMOJHATH XUMHUYECKUHA HSKCIEPUMEHT
(mpeBpallleHusl OPraHUYeCKUX BELIECTB IPU HArPEBaHUU, MTOJTyUCHHUE
STWIEHA M HU3Y4YEHHME €ro CBOWCTB, KauE€CTBEHHbBIE pEaKlUu Ha
aJIbJIETU/IbI, KpaxMaJl, YKCYCHYIO KHCIIOTY; IeHaTypalus OeJKOB Ipu
HarpeBaHuHU, IBETHbIE pEakUuu OEJKOB; IPOBOJUTH PEAKIMU
HOHHOTO OOMEHa, OIpeleNaTh Cpeqy BOAHBIX PAacTBOPOB,
KayeCTBEHHBIE PEaKINK Ha Cyib(dar-, KapOOHAT- M XJIOPH/I-aHUOHBI,
Ha KaTMOH aMMOHMS; peliaTh SKCIEPUMEHTAIbHbBIE 33/1a4H 110 TeMaM
"Mertannel" u "Hemeramibl") B COOTBETCTBUU C ITPaBUJIAMU TEXHUKH
0€30MacHOCTH TpU OOpalIeHUH C BELIECTBAMH U JaOOPATOPHBIM
00OpyJIOBaHMEM;  TPEACTABIATH  PE3yJbTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3alucHh YpaBHEHUH COOTBETCTBYIOLIMX
peaxiuii 1 GopMyIHPOBaTh BEIBOJIBI HA OCHOBE ATHUX PE3YJIbTATOB,;




OK 04.
DddexTrBHO
B3aUMO/ICHCTBO
BaTh U
paboTath B
KOJUJIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEEICHUIO;

-OBJaJICHHE HaBBIKAMH y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M COIMATILHOM JIEATEIIbHOCTH;

OBJlaleHHe YHUBEPCAJbHBIMHM KOMMYHHKATHBHBIMH
JeHCTBUSAMM:

0) coBMecTHas JAeSITeJIbHOCTD:

- TIOHUMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOU U
UHAUBUAYaIbHON pabOTHI;

- TNpUHUMATh  [EJIHM  COBMECTHOM  JEATEIIbHOCTH,
OpraHu30BbIBaTh W KOOPAMHUPOBATH JEHUCTBUS II0 €€
JOCTH)KEHHIO: COCTaBJIATh IUIaH JEWCTBUM, paCIpeNeNsTh
polu C yd4eToM MHEHUH YYacTHHKOB 0OCYXIaTh
pe3yabTaThl COBMECTHOM PaOOTHI;

- KOOPIWHHPOBATh W BBINOJHATH PabOTy B YCIOBHSIX
peabHOTrO, BUPTYAJIBHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHUS;

- OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEJCHUE B

pa3NIMYHBIX  CUTyaUUsX, HPOSBIATb TBOPYECTBO U
BooOpakeHue, ObITh MHULIMATUBHBIM

Osaanenue YHHBEPCAJIbHLIMH peryasiTHBHLIMH
JeHCTBUSIMM:

I') NPpUHATHE ce0s ¥ APYTHX JIOJCH:

- NPUHUMAaThb MOTHBBI M apPTyMEHTHI JPYTHX JIOAEH NpH
aHaJ3e pe3yJIbTaToOB JIeATEIIbHOCTH;

- MpU3HaBaTh CBOE MPAaBO W MPABO APYTUX JIIOAEH Ha
OIIIMOKU;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C TIO3UITUH
JPYTOro 4eloBeKa,

- YMETh ONEPUPOBATH MOHATUSIMHU: (XUMUYECKUU DJIEMEHT, aToM,
ANEeKTpOHHas 00oyoYKa aroma, S-, p-, d-dJIIEKTPOHHBIE OpOUTAIU
aTOMOB, MOH, MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIHLHOCTD,
CTENEHb OKHCIICHMs, XUMHUYECKasi CBsSI3b, MOJb, MOJISIpDHAs Macca,
MOJIIpHBINA 00BEM, YTIIEPOJTHBINA CKeNeT, (QYHKIMOHAIbHAS TPYIIA,
pagukan, W30MepHusi, M30MEpbl, TOMOJOTUYECKUA pPsT, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOA- M  a30TCOJACPIKAIIME COCIUHECHUS,
OMOJIOTMYECKH AaKTHUBHBIC BemiecTBa (YTJEBOMABI, XUPBI, OCIKH),
MOHOMED, TMOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISIPHBIC
COCTMHCHMS, KPUCTAJUTMUECKasi PEIIeTKa, THUIBI XHUMHYECKUX
peakiuit (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHIOTEPMHUUYECKHE, pEaKIuu  HMOHHOTO  OoOMeHa), pacTBOp,
3JEKTPOJIUTHI, HEIEKTPOJIUTHI, IIEKTPOJUTHUECKAS TUCCOLUALNSA,
OKHCJTUTENh, BOCCTAHOBHTENb, CKOPOCTh XHMHYECKOW peaKIuw,
XMMHYECKOe PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO
CTpOeHHsI opraHudecknx Bemects A.M. bytnepoBa, Teopus
AJIEKTPOJUTUYECKON JHCCOLMAlMU, nepuoandeckuit 3axkon JI.M.
MeHnneneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUN SI3BIK  XUMHH, (DAKTOIOTHYECKHE CBEACHUS O
CBOMCTBax, COCTaBe, MOJYYCHHH H OE30MaCHOM HCIOIb30BaHUHU
BOKHEHIINX HEOPTaHWYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YETIOBEKA,




OK 07.

CogeiictBoBath | B 00/1acTH 3K010IrMYeCKOr0 BOCIMTAHHUS: - chopMHpOBaTh NPEACTABICHUSA: O XUMHUECKOW COCTaBIISAIOLIECH
COXPAaHEHHUIO - c(opMUPOBAaHHOCTh  OJKOJIOTUYECKOH  KYJBTYpBI, | €CCTECTBEHHOHAYYHON KapTHHBI MHpa, POJIM XUMHH B IO3HAHHU
OKpyXXarllel | MOHMMaHHe BIIUSTHUS COLIMAJIbHO-9)KOHOMHMYECKUX | ABICHUA MNpPUPOJIbI, B (POPMHUPOBAHUHM MBIIUIEHUS U KYJIbTYpPbI
cpensl, MIPOIIECCOB HA COCTOSTHHUE TIPUPOIHON U COLMAIBHON CPEIbl, | IUYHOCTH, €€ (YHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOJUMOM IS
pecypcocOepex | oco3HaHME  INIOOANIbHOTO  XapakTepa  JKOJOTMYECKUX | PEHICHUS NPAaKTUYECKUX 3a7ady M 3KOJIOIMYECKHM OOOCHOBAHHOIO
€HHUIO, npobiewm; OTHOLIEHUS K CBOEMY 3/10POBBIO U IIPUPOJHOM Cpele;
IIPUMEHSTD - IUIAaHUPOBAaHWE W  OCYILECTBJIEHHE JEHCTBMA B |- yMeThb COOJIIOJaTh IIpaBHja SKOJIOTHYECKH LEeJIeco00pa3HOro
3HaHUS 00 OKpYy’Karolllel cpejie Ha OCHOBE 3HAHUSI 1IeJIell yCTOMYMBOIO | IOBEEHUS B OBITY U TPYAOBOM JIEATENBHOCTH B LIENSAX COXPAHEHUS
U3MEHEHUN Pa3BUTHS YEJIOBEUECTBA; CBOETO 3/I0POBbSl M OKPYXKAOIIEH IMPUPOJHON Cpelpl; YUYUTHIBATh
KJINMATa, AKTUBHOE HENpUATHE JEHUCTBUM, NPUHOCAIIMX BPEJ | OIACHOCTh BO3JECHCTBUS HA >KUBBIE OpPraHU3MBI OIPEIAECICHHBIX
MIPUHIUIIBI OKpY’Karollle! cpene; BEILIECTB, ITOHMUMAs CMBICI IOKa3aTessl MPEAebHOW JOIyCTUMOMN
OepexIIMBOro - yMEHUe IIPOTHO3UPOBATh HEeOIaronpusTHEIE | KOHIEHTpaUU
IIPOU3BOJCTBA, | HKOJIOTUYECKHE ITOCJIEICTBHS MpEATPUHUMAEMBIX
3P PEeKTUBHO JENUCTBUMN, IPEAOTBPAILATh UX;
JIECTBOBATh B | - pACIIMPEHHE OIbITa JEATEIBHOCTH SKOJIOIMYECKOMN
YpE3BbIYANHBIX | HAIIPABICHHOCTH;
CUTyalusIx - OBJIa/ICHHE HaBbIKaMU y4eOHO-HCCIIe10BaTENbCKOM,

IIPOEKTHON Y COLIUAIIBHOM JCATENbHOCTH;
[IK 1.1. | - TOTOBHOCTB K TPYZy, OCO3HAHME ILIEHHOCTH MAacCTEpCTBA, | - YMETh IUIAHUPOBATH W BBINOIHATD XUMUYECKHM HKCIIEPUMEHT
OcymecTBisTs | TPYAOIHO0ME; (mpeBpallleHust OPraHNYECKUX BELIECTB IIPU HArPEBAHUH, MTOJTyUCHHUE
JMArHOCTHKY - TOTOBHOCTb K aKTHBHOW JCATENHOCTH TEXHONOTHYECKOH | STHICHA M H3YYEHHE €ro CBOHCTB, KaueCTBEHHbIC PEaklMM Ha
CHCTEM, V3/I0B u COLIMAIBbHON HAIPaBJIEHHOCTH, CHOCOOHOCTH | aJIbJETU/IbI, KpaxMaJl, YKCYCHYIO KHCIIOTY; IeHaTypalus OelKoB pu

MHULIMMPOBATb, IUIAHUPOBaTb M CAMOCTOATEIBHO | HATPEBAaHUM, LIBETHBIE pEaKUMHU OENKOB; NPOBOJUTH PEAKIUHU
1 MCXAHUSMOB | pririonHATE TAKyIO 1ESTENBHOCTS; HOHHOTO OOMEHa, OIpeleNaTh Cpeoy BOAHBIX PAacTBOPOB,

aBTOMOOMJILHBI
X IBUTATEIICH;

[IK 2.1.
Ocy11ecTBIATh
JINarHOCTHKY

- YCTaHABIIMBATh CYIIECCTBEHHBIN MPU3HAK WU OCHOBAHHUS
JUTSL CpaBHEHUS, KJIacCU(UKAIUU U 0000IICHHST;

- BBISBIATH 3aKOHOMEPHOCTH H  TPOTHUBOPEYHUS B
paccMaTprUBaeMbIX SBJICHUSX;

- aHaJIM3UPOBATH IONYYCHHBIE B XOJI¢ PEIICHUS 3aJa4d
pe3yNbTaThl, KPUTHUYECKH OIICHHBATh WX JOCTOBEPHOCTD,

KayeCTBEHHBIE PEaKINK Ha Cynb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTMOH aMMOHMS; peliaTh SKCIIEPUMEHTAIbHbBIE 33/1a4H 110 TeMaM
"Mertannel" u "Hemeramibl") B COOTBETCTBUU C ITPaBUJIAMU TEXHUKH
0€30IacHOCTH MpH OOpallleHWu C BELIeCTBAaMH M J1a0OpaTOPHBIM
o0Opy/s0OBaHUEM;  MPEACTABIATh  pE3yJNbTaThl  XMMHUYECKOTO
JKCHEepUMeHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHUX

10



AIEKTPOOOOPY I

MPOrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBUAX,

peakuuii 1 GopMyITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

OBaHUS u |- HE TpHUHHMATh  JIEHCTBUS, MPUHOCAIINE  BpPEN
AIEKTPOHHBIX OKpY’Kalollel cpee;
CHCTEM -yMETb MPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTHUECKUE
aBTOMOOMIIEH MIOCJIEACTBUS IpeIIPUHUMAEMBIX NEeNCTBUH,
IIPEeIOTBPALATh HX;
-71aBaTh OLICHKY HOBBIM CUTYalMsIM;
IIK 5.2. - OCYIIECTBIIATH KOMMYHHUKAITMH BO BCEX cepax KU3HU; - YMETh ONEPHUPOBATH MOHATHIMH: (XUMUYECKUU DJIEMEHT, aToM,
OpranuzoBbiBa 9JIEKTpOHHast 00O0JI0OYKa aToma, S-, p-, d-3JIEeKTPOHHBIE OPOUTAIH
- BIAJeTh pa3zIMYHBIMU  croco0amMu  OOWIEHHs |
Th . ' aTOMOB, HOH, MOJIEKYJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTD,
matepuanpHo- | DooHMOACHCTBHA, CTETNIEHb OKMCJIEHUS, XUMUYECKasl CBA3b, MOJb, MOJSpHas Mmacca,
TEXHHUYECKOC - IOHUMAaTh W HUCIIOJIb30BAaTh MPEUMYIIIECTBA KOMaHI[HOI‘/'I u MOJISIpHLII)'I 06"I)eM, yFHepO)IHBIfI CKCJIET, q)YHKIII/IOHaJ'II)HaSI rpymra,
o0ecrieueHue MHIMBHIYaIbHON PaGOTHI; paaMKai, W30MepHUs, MU30MEpbl, TOMOJIOTMYECKUN psAJ, TOMOJOIH,
mporecca 1o . YIJIEBOJIOPOJBI, KHCIOPOA- MW  a30TCOJAEp)KAIIWE COEIWHEHHS,
TexHuyeckomy |~ UPHHAMATL — HEIM  COBMECTHOM  ACATCIBHOCTH, | Guonormyeckd aKTMBHBIE BEIIECTBA (YIJIEBOABI, KUPbI, OEJIKH),
oGcykuBaHmio | OPTAHU30BBIBATE M KOOPAMHMPOBATH JICHCTBHA TIO €€ | MoHOMep, MOIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIC
U PEMOHTY JOCTHXKCHUIO: COCTABIATH IUIAH JACHUCTBHH, PACHPENCIATh | coeMHEHMS, KPUCTAIIMYECKas pEIIETKAa, THIBl XHMHMYECKHX
aBTOTPAHCIOPT | POJM C Y4€TOM MHEHHMH YYacCTHUKOB, OOCYXAaTh | peakiuil (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-1
HBIX CPEICTB pe3ynbTaThl COBMECTHON PadOTHI; SHIOTEPMHUYECKUE,  peaklMM HMOHHOTO  OOMEHa),  pacTBOp,

IK 5.1.
[InanupoBaTh
JIeATEITbHOCTh
Mo/Ipa3ieNIeHUs
o
TEXHUYECKOMY
00CITy)KUBAHUIO
u PEMOHTY
CHUCTEM, Y3JIOB
U JBUTaTeneu

- KOOPAMHHUPOBATH W BBHINOJHATH pPabOTy B YCIOBHUSIX
peabHOrO, BUPTYAJIBHOTO u KOMOMHHPOBAHHOTO
B3aHUMOJICHCTBHUS;

- OCYHICCTBJIATH NO3UTUBHOC CTPATCTUYCCKOC ITOBECACHUC B
PA3IMYHBIX CUTyalluAX, IPOSABIIATE TBOPUYCCTBO U
BOO6pa)KeHI/IC, OBITh WHHUIIUATUBHBIM

BJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOJIUTHYECKAsT TUCCOLMAINSA,
OKHCIIUTENIb, BOCCTAaHOBHUTENb, CKOPOCTb XHMHUYECKOW pEakKlUH,
XUMUYECKOE PaBHOBECUE), TEOPUH U 3aKOHBI (TEOPHUS XUMHUYIECKOTO
CTpoeHust opraHudeckux BemectB A.M. bytnepoBa, Teopus
AJIEKTPOJIUTUYECKON JHCCOolManuu, nepuoandeckuii 3akon JI..
MeHnneneeBa, 3aKOH COXpPaHEHUS MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XWUMHH, (PAKTOJIOTHYECKUE CBEACHUS O
CBOMCTBax, COCTaBe, IMOJYYCHHH H OE30MaCHOM HCIOJIb30BaHUHU
BOKHEUIIINX HEOPTraHWYECKUX U OPraHUYECKUX BEIUIECTB B OBITY U
MPAKTUYECKOM NEeATEILHOCTU YETIOBEKA;
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JAUCHUTIJIMHBI « XUMUWUS»

2.1. O0beM JUCUMILIMHBI U BUABI y4eOHO# padoThl

Bup yuyeOHoi padoThI

O01neM B yacax

O0beM 00pa3oBaTeJIbHON MPOrPpaMMbl I CHHUILIHHbBI 72
B T.4.

OcHoBHOe coJep:kaHue 66
BT. Y..

TEOPETHUECKOE 00yUueHne 48
MIPAaKTUYECKUE 3aHATUS 10
ab0paTOPHBIE 3aAHITHUS 8
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 6
NPHUKJIATHOTO MOIYJIs1)

BT. U..

TeopeTudeckoe o0ydueHue 2
IIpaKTUYECKUE 3aHATUA 4

Ipomexyrounasi arrecranus ([uddepeHnnpoBaHHbIi 3a4eT)
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2.2. TemaTu4ecKuil IUVIAH U COAEPKAHME U CHUIIINHBI

HanmenoBanue Coaepxxanue yueOHOro Mmarepnasa (0CHOBHOE U MPogecCHOHATbHO-OPHMEHTHPOBAHHOE), OB LeM 9ACOB ®opmupyemble
pa3/iesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHSL, MPUKJIATHONA MOIYJ/Ib KOMIIEeTeHIIUH
1 2 3 4
OcHoBHOe cogepkaHue 66
Pa3jnen 1. OcHOBBI cTPOEHHS BellleCTBa 6
Tema 1.1. OcHoBHoOe coaep:kaHue 2 OK 01
CrpoeHne aToMOB K 1.1, IIK
XEMHYECKIX Teoperuueckoe o0yueHue 2 2.1.TIK 5.2
1, 2,
JJIEMEHTOB U - - IK 5.1
npupona CoBpeMeHHass Mopenb CTpoeHus atoma. CHMBOJIMYECKMH SA3BIK XUMHUHU. XUMHUYECKUU DIIEMEHT.
XHMHYECKOi OnexktpoHHas KoH(urypauus atoma. Kiaccupukanus XUMHYECKHX DJIEMEHTOB (s-, p-, d-i—)JIeMeHTBI).
CBSI3H BanentHele  2nexkTpoHbl.  BaneHTHOCTH. ONEeKTpOHHAass  MpPUpPOJAa  XMMHYECKOM  CBA3M. 2
DNEeKTpOOTPUILIATETFHOCTh. Buabsl XuUMUYECKOM CBsi3M (KOBAaJIGHTHAs, WOHHAs, MeETaJUTUMYeCcKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa3oBaHMs
Tema 1.2. OcHoBHoOe coaep:kaHue 4 OK 01
[Tepuoanueckuit OK 02
3aKOH U Tabmuia | 1€OpeTH4YecKoe o0yuenne 2 IIK 1.1, IIK
JI.W1. Menneneepa | [leprnoaudeckas cucrema xumudeckux sinemenTos JIL.U. MenneneeBa. Ou3ndecKuii CMbICIT 2.1, TIK 5.2,
[Tepunonnueckoro 3akoHa /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX K 5.1
AJIEMEHTOB, 00Pa3yeMbIX UMHU MTPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOro 31emeHTa B [lepuonnueckoit cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUECHUE
[Tepuoanueckoro 3akona [I.1. Menneneena. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX HIIEMEHTOB.
IIpakTn4yeckune 3aHATHS 2
Petrenre npakTUKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJAHUN HA XapaKTEPHU3AIUI0 XUMUUECKUX )

9JIEMEHTOB «MeTauindyeckue / HeMeTalIndeCKre CBOﬁCTBa, QJICKTPOOTPULIATCIIbHOCTh XUMHUUYCCKUX
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3JIEMEHTOB B COOTBETCTBUU C MX 3JEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOUUECKON CUCTEME
xuMudeckux dyemenToB .. Menaeneesay

Paznen 2. Xumuueckue peakuuu 8
Tema 2.1. Tunier | OcHOBHOe coep:KaHue 4 OK 01
XUMHYECKHUX IIK 1.1, IIK
peaxIuit Teopernyeckoe o0yuyenune 4 2.1, TIK 5.2,
. IK 5.1
Knaccudukanust 1 TUITBI XUHMUYECKUX PEAKIUi C y4aCTHEM HEOPTraHUYECKHUX BEIIECTB. 2
CocTtaBreHne ypaBHEHUH peakinii COeTMHEHUS, pa3lIOKEHUs, 3aMeleHHsI, 0OMEHa, B T.4. peakiui )
TOpPEHMUsI, OKUCIIEHHUSI-BOCCTAHOBIICHHUSI.
VYpaBHeHUsI OKUCIeHUsI-BoccTaHOBIIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBneHre U ypaBHUBAaHUE OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO )
6ananca. OKHCINTENbHO-BOCCTAHOBUTENIbHBIE PEaKLIUU B IPUPO/IE, MPOU3BOICTBEHHBIX MIpoLeccax u
KU3HENIEATEIbHOCTH OPraHU3MOB
Tema 2.2. OcHoBHOe coiep:KaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
s acconmanus i | 1 €opeTHUecKoe 00ydenue 4 MK 1.1, TIK
WOHHBIN 0OMEH . 2.1, TIK 5.2,
Teopus 37eKTpOAUTHUECKON Auccourani. oHbl. DNEKTPOIUThI, HEAIEKTPOIUThL. Peakinu MOHHOTO K 5.1
oOMeHa. CocTaBiieHHE peaklUii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIIEHHBIX 2
MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peaklMy. 3aJaHusl HA COCTABICHUE HOHHBIX PEaKIINil
JlabopaTopHble 3aHATHUS 2
Jlaboparoprast padota “THUITBI XUMHUYECKUX PEaKITUii”.
HccnenoBanue THUMOB (110 COCTaBY M KOJIWYECTBY UCXOAHBIX M 00pa3yrOIIUXCs BEIIECTB) U IPU3HAKOB )
XUMHUYECKHX peakiuii. [IpoBenenune peakiniit HOHHOTO 0OMEHa, ONPeIeIeHUE CPeIbl BOJHBIX
pacTBOpoOB. 3a1aHNs HA COCTABICHUE HOHHBIX pEaKlIui
Pa3znen 3. CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BellleCTB 22
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Tema 3.1. OcHoOBHOe coiep:KaHue 8 OK 01
Knaccudukanus, OK 02

TeopeTnueckoe o0yueHue 6
HOMEHKJIATypa 1 K 1.1, IIK
CTpOCHHE IIpenmer Heoprannueckoit xumun. Kiaccugukanus HeopraHuueckux Bemiects. [IpocTeie u ciioxHbIe ) 2.1, 11K 5.2,
HEOPTaHUYCCKUX BellEeCTBA. MK 5.1
BEIIECTB

OCHOBHBIE KJIaCChI CJIOKHBIX BEIIECTB (OKCUIBI, THIPOKCHIBI, KUCTIOTHI, COJIH). B3auMoCBs3b )

HEOpPraHMYECKUX BEIIeCTB. ATperaTHble COCTOSIHUS BELIECTBA.

Kpucrannuaeckue u amopdHbIe BemecTBa. THUITBI KPUCTATUIMYECKUX PEMIETOK (aTOMHAs!, MOJIEKYIIsIpHas,

MOHHAsl, MEeTaJNIn4eckasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAJIMUECKON )

peneTku. 3aBUCMMOCTh XMMUYECKOM aKTUBHOCTHU BEILIECTB OT BUJAa XUMHUECKOU CBSI3M U THUIIA

KpUCTAJIIIMYECKON pemeTKu. [IpuarHbpl MHOrooOpasust BelecTB

[MpakTHYeckue 3aHATHS 2

Homenkmnarypa HeOpraHMYECKHX BEIIECTB: HA3BAHHUE BEIIECTBA UCXOAS U3 X XUMUYECKON (POPMYITBI

WM COCTABJICHHE XUMHUUYECKOIN (OPMYIIBI HCXO/IS M3 HA3BaHUS BELIECTBA 110 MEXTyHAPOIHOMN

(UIOTTAK) mnm TpuBHAIbHOW HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN MO KIacCHU(PHUKAIMU, HOMEHKIAType U XHMHYECKUM (opmyrnam

HEOpPraHMYECKHUX BEUIECTB Pa3JIMYHBIX KjaccoB (yrapHblii ra3, yrJ€KUCHbIA Ta3, aMMHakK, ramieHas 2

U3BECTb, HETallleHas! U3BECTh, TUTHhEBAs COJa U IPYTHX): HA3bIBaTh U COCTABIIATH (YOPMYIIbI XMMHUUYECKUX

BELIECTB, ONPEEISATh NPUHAIIEKHOCTD K KJaccy.

Hcrounmnku xumudeckoi nHpopmaruu (CpecTs MaccoBor nHpopmaiuu, cetb HTEpHET 1 npyrue).

[Touck nHpOpMAIUK O HA3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM opMyliaM
Tema 3.2. Ouznko-| OcHOBHOE coep:KaHue 12 OK 01
XUMHYECKHE T 6 10 OK 02

v eopeTuyeckoe od0yyeHue

CBO¥ICTRA P y IK 1.1, TIK
HEOPraHMHCCKUX  [Meramapr. O6ume (Gu3HMIeCKue ¥ XMMHYECKHE CBOMCTBa MeTauoB. Croco0bl MoaydeHHs. 3HauCHHE ) 2.1,TIK 5.2,
BCIIECTB METAJJIOB U HEMETAJIJIOB B IPUPOJE U JKUZHEACATEIBHOCTH YETIOBEKA M OPTAHU3MOB. MK 5.1

Koppo3us meTanminoB: BUbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU 2
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Hemeramnsl. OGIJ_II/IC (1)I/I3I/IHCCKI/IC U XHMHYECKHE CBOMCTBA HEMETA/JIOB. THMNHYHBIE CBOMCTBa

2

HemetawioB [V— VII rpynm.

Knaccudukanus u HOMEHKJIaTypa CO€IMHEHUI HeMeTaioB. KpyroBopoTel OMOTE€HHBIX 3JIEMEHTOB B )

npupojie

XUMHYeCcKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

coJjiel u Jip.). 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEIMHEHUH, 2

BBICIIIMX OKCHJIOB Y TUAPOKCUIIOB

IIpakTHyeckue 3aHATHSA 2

CocraBiieHHE ypaBHEHMM XMMHUYECKUX DPEAKIMM C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX

BELIECTB: METAJUIOB M HEMETAJJIOB; OKCHUIOB METaJUIOB, HEMETAJUIOB U aM(pOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMA U aM(pOTEpPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJIeH,

XapaKTEPU3YIOLUX UX CBOMCTBA. 2

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHX 33/JIaHUN Ha CBOWCTBA, COCTaB, MOJTy4YEHHE U

0e30macHOEe WCIOJNIb30BaHUE BAXKHEHIIMX HEOPraHMYECKHMX BEUIECTB B OBITY M IMPaKTHYECKOU

NesITeIbHOCTH YellOBeKa
Tema 3.3. OcHoBHOe coiep:KaHue 2 OK 01
Unentudukanus OK 02

JlaGopaTopHble 3aHATHUSA 2
HEOPraHUYECKHUX OK 04
Bemects JlaGopatopHnast pabota «aeHTuduKams HeOPraHMIECKUX BEIIECTBY.

Pemenue skcrepUMeHTaJIbHBIX 3a/ad IO XUMHUYECKHM CBOMCTBAM METAJUIOB M HEMETAJIOB, IO

pacro3HaBaHUIO U MOJIIYYEHHUIO COEANHEHNH METAJIJIOB U HEMETAIIIIOB. )

Nnentudukanus HEOPraHUYECKUX BEIIECTB C HCIHOJIb30BaHHEM HUX (PU3UKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuii. KadecTBeHHble peakiuu Ha cyinbdar-, kKapOOHAT- U XJIOPUI-

AQHUOHBI, HA KATUOH aMMOHUS
Pa3znen 4. CTpoeHue 1 CBOMCTBA OPraHMYeCKHUX BelleCcTB 24
Tema 4.1. OcHoBHoOe coaep:kaHue 6 OK 01
Knaccudukanus, [K 1.1, IIK

Teoperuyeckoe o0yueHue 4
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CTPOCHUE U
HOMEHKJIaTypa
OpTraHUYECKUX
BEIIECTB

[TosBieHue u pa3BUTHE OPraHUYECKON XUMUHU Kak HayKu. [IpenmeT oprannueckoi xumun. MecTo u
3HAYEHHE OPTaHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HayK.

XUMHUYECKOE CTPOEHUE KaK NOPSAOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIJIACHO WX BAJEHTHOCTH.
OCHOBHBIE MOJIOKEHHS TEOPUN XMMUYECKOTO CTPOCHUSI OpraHnYecKuXx coennHennii A.M. Bytieposa.
VYriepoaHblid CKENEeT OPraHUYeCcKOW MOJIEKYJIbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOIO
CTPOEHHs MOJIEKY. M30Mepus U U30MepBL.

[Tonsatne o ¢ynxknuoHaneHOW rpynne. Paaukan. IlpuHnunsl kimaccu@ukanuym — OpraHMYECKUX
coequHeHU. MexnyHapoaHas HOMEHKJIATypa UM MPUHUUIBI HOMEHKJIATYpbl OpPraHUYEeCKUX
coeauHenuil. IlonsaTHe 00 a3oTcolepKallMX COEAUHEHUSX, OWOJOTMYECKHM AaKTHBHBIX BEIIECTBaX
(yrmeBomax, Xupax, Oemkax ¥ Jp.), BBICOKOMOJICKYJISPHBIX COEAMHEHHSIX (MOHOMEp, TOJIHUMED,
CTPYKTYpPHOE 3BEHO)

IpakTnyeckune 3aHATHS

Homenkiiarypa opraHMyeckux COEIMHEHHH OTACNBbHBIX KJIAcCOB (HACBHIINICHHBbIC, HEHACHIIICHHBIE H
apoMaTHYECKHE YTIeBOJIOPO/bI, CIUPTHI, (DEHOJIbI, albJETHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Ap.)
CocTaBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKHX BEIIECTB OTJICIBHBIX
KJIACCOB, HCIIONIb3Ys WX Ha3BaHUS MO CHUCTEMAaTHYEeCKOW W TPUBHUAJIBLHOW HOMEHKIAType (ITHIIEH,
arleTHIeH, TIHIEpUH, (eHoN, GopMalbIeru]l, YKCyCcHas KHUCIIOTa, TIUIUH). Pacdersl mpocreimieit
(bopMyIIbI OPraHuYeCcKOi MOJIEKYJIbI, UICXO/SI U3 3JIEMEHTHOTO cocTana (B %)

2.1,TIK 5.2,
MK 5.1

Tema 4.2.
CBolicTBa
OpTraHUYECKUX
COCIMHEHUH

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

OU3UKO-XUMUYECKUE CBOWMCTBA OPraHUYECKUX COEIMHEHUN OTAENBbHBIX KJaccoB (0COOEHHOCTH
KJIaccU(UKaLMU 1 HOMEHKJIATYphl BHYTPH KJ1acca; TOMOJIOTHMUYECKUH psa v obmas popmyia; U30MepHUs;
¢du3nvecKkne CBOMCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI MOMYYSHHS):

— Tpe/eNbHbIE YIJIEBOAOPObI (aJKaHbl M LUKJIOAJNKaHbl). ['opeHre MeTaHa KakK OJUH W3 OCHOBHBIX
MCTOYHHKOB TEIJIa B IPOMBILIUIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIEBOAOPOAOB, HAXOXKIECHNUE B
IIPUPOJIE U IPUMEHEHUE AIIKAHOB;

— HempenenbHble (ANKEeHbl, aJKUHBI M aJKaJAUeHbl) UM apoMaTHYecKue YrieBoaoponabl. ['opeHue
aleTUIeHa KaK HICTOYHUK BBICOKOTEMIIEPATyPHOIO IIJIAMEHH JUIsl CBAPKU U PE3KH METAIIIIOB

OK 01
OK 02
OK 04
TK 1.1, [TK
2.1,TIK 5.2,
TK 5.1
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— KHUCIIOPOJICOAepkKAIlue COeAMHEHUS (CITUPTHI U (DEHOIIBI, KApOOHOBBIE KUCIOTHI M A(UPHI, albIACTUIbI
U KETOHBI, >KHPBI, yTJEeBOJAbI). [IpakTHdyeckoe NPUMEHEHHE HTWICHTJUKOJSA, TIHIepuHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameranbAeTHAd, YKCYCHOW KHCIOTHL. MpUla Kak CONM  BBICIIUX
KapOOHOBBIX KUCIIOT. MotoIue CBOWCTBA MbLa

— a3oTcojepXkallue COCIUHEHHUs (aMHUHBI M aMUHOKMCIOTHI, Oenku). BpicokoMolnekysipHble
COEIMHEHUS (CUHTETUYECKHE U OMOJIOTHYECKU-AKTUBHBIE). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[Tonmmmepu3zanus 3TUIEHA KaK OCHOBHOE HAIIPaBJICHHUE €r0 UCIIOIb30BaHUS.

I'eneTndeckas cBsI3b MEXKY KilacCaMy OpPraHU4ECKUX COCIMHEHUN

IIpakTn4yeckune 3aHATHS

CBoifcTBa OpraHMYEeCKMX COEAMHEHUI OTAEIbHBIX KJIACCOB (TpUBHANbHAsA U MEXIyHapoaHas
HOMEHKJIATypa, XMMUUYECKHUE CBOICTBA, CIIOCOOBI MOJIyYEeHHUs): MIpeeabHble (AJIKaHbl U I[UKJIOAIKAHBI),
HenpeaeabHbIe (AIKEHbI, AJIKMHbBI U aJIKaJJMeHbl) 1 apOMaTHYECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHCIOTBI M O(QUpPBI, ampAeTHIbl M  KETOHBbl, AaMHHbBI ¥  aMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTAaBJIEHHE YPAaBHEHUH XMMHUYECKUX peakiuil ¢
y4acTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHMH MX COCTaBa U CTPOCHMUS

CocraBneHne cxeM peakuud (B TOM 4YHCIE€ MO MPEAJIOKEHHBIM IENoYykKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOWCTBA OPraHUYECKUX COCTUHEHUN OTAEIbHBIX KJIACCOB, CIOCOOBI
X TONy4YeHHs] M Ha3BaHHE OPraHMYEeCKUX COEIMHEHUN MO0 TPHUBHAIBHOM MM MEXIyHApOIHOM
CHUCTEMAaTUYECKON HOMEHKIIATYPE.
Pemenne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUN Ha CBOWCTBA OPraHUYECKUX
COEIMHEHUH OT/AEIBHBIX KIaCCOB

Tema 4.3.
Wnentudukarnus
OpPTaHHYECKUX
BEIIECTB, UX
3HAaYECHUE U
NPUMEHEHUE B
OBITOBOH U

OcHoBHOE coepxaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHenus. [lpumeneHne u Owosormueckas posib yriaeBogoB. OKHCIICHHE
YTJIIEBOJOB — UCTOYHUK YHEPTHHU )KUBBIX OpraHu3MoB. O0IaCTH NPUMEHEHNUS aMUHOKHUCIIOT.
[IpeBpamenns OenkoB muimM B oOpraHu3Me. buonormdeckme ¢yHkuum OenkoB. buonormyeckne
byHKIMHU XUpoB. Poib oprannyeckoit XMMUM B pelIeHHH po0JIeM MUIIEeBOH 6€301macHOCTH

OK 01
OK 02
OK 04
IIK 1.1, IIK
2.1, 1IK 5.2,
IIK 5.1
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MPOM3BOJACTBEHHOM | Pob  opraHudeckoil XMMUU B pEHICHHH MPOOJIeM JHEPreTHUYECKOd Oe30MacHOCTH, B Pa3BUTHU
JeSITeIbHOCTH MEIUIIMHBI, CO3/TaHUY HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHHKOB YHEPTUH (aJTbTEPHATHBHBIC UCTOYHUKU
YeJioBeKa sHepruu). OnacHOCTh BO3/ICHCTBUS HA JKMBBIE OPTaHU3Mbl OPTAHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB

(yrneBogopo/ibl, CHOUPTHI, (DEHONBI, XJIOPOPTaHUYECKUE MPOU3BOJAHBIC, aJbAETHABI U Jp.), CMBICIH

MoKa3aTelsl MPeeabHO JOMYCTUMOW KOHIIEHTPALUU

JlabopaTopHble 3aHATHUS

Jlaboparopnast pabota: “UneHTrduKanms oOpraHMIeCKUX COSTMHEHU OTACIBHBIX KJIaCCOB”™

Nnentudukaus opraHUUYeCKUX COSTMHEHUN OTAEIBHBIX KIACCOB (Ha MpUMeEpe albJeruIoB, Kpaxmara,

YKCYCHOW KHCIIOTBI, O€NKOB H T.I.) C MHCIOJb30BAaHHUEM HX (PU3MKO-XUMUUYECKHUX CBOMCTB U

XapaKTepHBIX KayeCTBEHHBIX peakiwmii. [leHarypammst Oenka mpu HarpeBaHUH. LIBeTHBIE peakiuu

0enkoB. BO3HUKHOBEHHE AaHAJUTHYECKOTO CHTHAla C TOYKM 3PEHHUS XUMHUYECKHX IMPOIIECCOB MpHU

MPOTEKaHUW KaYECTBEHHON PEaKIINH, MO3BOISIFOIICH UICHTHPUIIMPOBATH MPEAJIOKEHHBIE OPraHUYeCKUe

BelIeCTBa
Pa3znen S. Kunern4yeckue u TepMoOAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui
CxopocTb OcHoOBHOe coiep:KaHue OK 01
XUMHYECKHUX OK 02
peaxuui. TeopeTnueckoe o0yueHue IIK 1.1, TIIK
XumMudeckoe 2.1,TIK 5.2,
paBHOBeCHE CKopocTh peakluu, €€ 3aBUCHMOCTb OT Pa3jM4YHbIX (PAKTOPOB: MPUPOJBI pearupyrommx BEILECTB, K 5.1

KOHIEHTpalluu pearupyomux BEIIECTB, TEMIEPATyPhI u U101 PEaKIIMOHHOI

noBepxHocTH. TertoBeied ek Th XUMUYECKHX PEaKIiii. IK30-1 SHAOTEPMUUECKUE, PEAKIIHH.

OOpatumocTh peakuuid. XHUMHUYECKOE pPABHOBECHE U €ro CMEIICHHE IOJ JCWCTBUEM pa3IUYHbBIX

(akTOpOB (KOHIIEHTpALMsl PEareHTOB MM MPOIYKTOB pEaKIiy, NaBJICHUE, TeMIIepaTypa) AJIsl CO3TaHuUs

ONTHUMAaJbHBIX YCIOBUN MPOTEKaHUsI XUMHUUYeCKUX mporeccoB. [Ipuniun Jle [latenne
Pasnean 6. PacTBOpsI
Tema 6.1. OcHoOBHOe co/iep:KaHue OK 01
[TonsiTue o OK 02

Teopernueckoe o0yuenue
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pacTBopax PactBopenne kak ¢usnko-xumuyeckuil mpouecc. PactBopsl. CrocoObl NMPUTOTOBIEHUS PAaCTBOPOB. OK 07
PactBopuMocTs. MaccoBass a0asi pacTBOpeHHOro BemecTtBa. (CMBICH TOKazarens MpPeaeiabHO IIK 1.1, IIK
JIOITYCTUMOMN KOHIIEHTPAIUHU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOIHUECKON 0€30M1aCHOCTH. 21.TIK 5.2
1, 2,
[IpaBmia SKONMOTHYECKH 11€JeCO00pa3HOTO TOBEIEHUS B OBITY M TPYIOBOM NEATEIBHOCTH B IIENIAX IIK 5.1
COXPAHEHUS CBOETO 3/I0POBbA M OKPYKAIOIIEH MPUPOIHON CPeabl; OMACHOCTh BO3JCUCTBUS HA YKUBBIC '
OpraHU3Mbl ONPEIETICHHBIX BEILIECTB.
Pemennie mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33aJJaHUN HA PACTBOPBI, UCIIOJIb3yEeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JCSITEIHLHOCTU YEIOBEKA
Tema 6.2. OcHoBHOE coepKaHue OK 01
HccnenoBanue OK 02
CBOMCTB pacTBOpOB .JIaﬁopaToprle 3aHATHUSA OK 04
K 1.1, IIK
Jlaboparopnast pabota «[IpuroroBneHnue pacTBOPOBY.
[IpuroTtoBneHue pacTBOPOB 3aJJaHHOM (MaccoBoi, %) KOHIIEHTpaluH (C MPaKTUKO-OPUEHTUPOBAHHBIMU 2.1, TIK5.2,
BOIIPOCAMH) U OpeIeNIeHHE CPE/Ibl BOJHBIX PACTBOPOB. HK'5.1
Pemrenue 3a1a4 Ha IPUTrOTOBIIEHUE PaCTBOPOB
IIpogeccnona/IbHO-OPHEHTHPOBAHHOE COJAEPKaHUE (COLEePKAHME TPUKJIATHOTO MOLYJIS)
Paznen 7. Xumust B GbITY ¥ IPOU3BOJACTBEHHOI A€ATEILHOCTH YeJ0BEKA OK 01
OK 02
Xumus B ObITY I |OcHOBHOE coflepiKanue OK 04
MIPOU3BOACTBEHHOM
p OK 07
JIeSITeTbHOCTH TeopeTrnueckoe o0yueHue MK 1.1, TIK
YeJioBeKa 1,
Hogelimye nocTnxkeHns XUMUYECKOW HAyKH U XUMUYECKON TEXHOJIOrMH. Posib Xxumuu B o0ecrieueHuu 2.1, 1IK 5.2,
9KOJIOTHUYECKOM, YJHEPTeTUYECKON U MHIIEBOI 0€30MacHOCTH, Pa3BUTUU MEAUIHUHEI. [IpaBuna moucka u MK 5.1

aHaJIM3a XUMHYECKOW HMHQPOpMAlUM W3 pa3IUYHbIX HCTOYHUKOB (HaydyHas U Yy4eOHO-HAay4Has
JUTEpaTypa, CpelICTBa MaccoBOi nH(popMmaru, cetb HTepHeT)

HpaKanecKne 3aHATHUSA
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[Touck M aHain3 KEHCOB O NMPUMEHEHHMH XMMHMYECKHX BELIECTB M TEXHOJIOTHMH ¢ ydyeToMm Oymyrien
npodeccuoHalbHOM ~ JEATEeTBbHOCTH MO  TeMaM:  BaKHeHIIne  CTpPOUTENbHbIE  MaTepualbl,

KOHCTPYKLMOHHBIE ~MaTepualibl, KpacKd, CTEKJIO, KepamMuKa, MaTepuaibl [JIsl JJIEKTPOHUKH, 2
HaHOMATCpHAJIbl, TCKCTUIIBHBIC BOJIOKHA, HCTOYHHWKH OHCPIrur, OPraHU4CCKUEC W MUHCPAJIbHBIC
ynoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3ammra: [IpencraBnenue pe3yabTaTOB pelieHUs KeHCOB B (OpMe MUHHU-IOKIIAa C TIPEe3eHTaInen 2
IIpome:kyTounas arrecrtauus no gucuuninne (IAunddepennupoBanubiii 3a4eT)

Bcero 72

21




MunuctepcTBo 00pa3oBanus U Hayku PecryOnvku bypsaTus

5 I'BIIOY «I'ycuHOO3epCKuil JHEPTETUYECKUI TEXHUKY M)
at gggﬁ

Y4ebHo — mporpamMmHasi JOKyMEHTAITUs

2.5. YuebHslil mporiecc

Pabouas nporpamma o611eo0pa3zoBaTeIbHON TUCIUIUIUHBI « XUMUSD 110
cneruanbHocT 23.02.07 TexHnyeckoe 00CIyKUBaHUE U PEMOHT
JIBUTATEeJIei, CHCTEM M arperaToB aBTOMOOUIIeH

CK-VIIJI-PI1-2.5.-23

3. YcioBus peajn3anuu NporpaMMbl 00111e00pa3oBaTeIbHON JUCHUILIHHbBI

3.1. s peanu3anMd  NPOrpaMmbl  JUCHMIUVIMHBI  JOJLKHBI  ObITh

NpeaycMOTPEHBI CJIeyIolHe CllelalbHble OMeIeHUs:

Peannsaum{ ImporpaMmsbl JUCIHUIIIINHBI Tpe6yeT HaJIM4YusAa qu6HOFO KaOHnHeTa
XUMUMH.

O6opynoBanue yueOHOTO KaOMHETa:

- MOCAI0YHBIE MECTA MO0 KOJUYECTBY 00YUarOIIUXCS;
- paboyee MecTO IIpenoaBaTers;

- KOMIUJIEKT Y4eOHO-HaTJISIHBIX TTOCOOUIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPUAIIOB;

- 3aJIaHUS 111 KOHTPOJIBHBIX padoT;

- mpo(eCcCuOHATBLHO OPUEHTUPOBAHHBIC 3a]JaHUS;

- MaTepuanbl quddepeHInpOBaHHOTO 3a4eTa.
Texnuueckue cpeicTBa 0OyYEHUS:

- IEPCOHAJIbHBIN KOMIBIOTEP C JIMIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUECHUEM;
- IPOEKTOP C IKPAHOM.

3.2. HupopmanunonHoe odecneyenne 00y4eHust

Jns  peanmzanuu  mporpamMMbl  OMOMMOTEUHBIM  (OHA — 0Opa3oBaTEIHLHOU
OpraHu3alliy JOKEH MUMETh IMeYaTHbIE W/WIIM AJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
WH(QOpPMAIIMOHHBIE  PECYpChl, PEKOMEHJIOBaHHbIC ISl  WCIOJb30BaHUS B

06pa30BaTeHBHOM IIpoHecce, HE CTAapUIC IIATH JICT C MOMCHTA U31aHUA.




3.2.1. OcHOBHBIE TEYATHBIC U3TAHUSA

Jlna cmyoenmos
labpuensn O.C. Xumus mis npodeccuil M CHenuaibHOCTEH TEXHUYECKOTO
npodus: yuebnuk / O.C. I'abpuensn, U.I'. Octpoymos. - M.: 2018
INa6puensa O.C. Xumust: yueb. s crya. npod. yue6. 3apeaenuti / O.C.
["abpuensy, N.I'. Octpoymos. - M.: 2021
I'abpuensn O.C. Ilpaktukym: yde6. mocodue / I'abpuensu O.C., OctpoymoB
N.I'., Cnaaxos C.A., lopodeera H.M. - M.: 2020
[Ma6puensa O.C. u ap. Xumus 11t npodeccuii U CIeuanbHOCTeH TEXHUIECKOTO
npoduiis (3MEKTPOHHOE MPUIIOKEHHE)
Jlna npenooasamens
O6 oOpazoBanun B Poccuiickoit @Denepanuu. DenepanabHBI  3aKOH
Poccuiickoit @enepanuu ot 29 nexadbpst 2012 r. Ne 273-03
denepalibHBI  TOCYJIApPCTBEHHBIN 00pa30BaTENbHBIA CTAHJAAPT CPEIHETrO
(momHOTO) O0I1IeTO 0OpazoBanus. YTB. [Ipukazom Munobpuayku Poccun ot 17 mas
2012 . Ne 413
[Tpuka3 MunoOpuayku Poccuu ot 29 nexabpst 2014 1. Ne 1645 « O BHeceHuun
U3MEHeHU B Tmpuka3 MuHuctepcTBa oOpa3oBanuss W Hayku Poccuiickoit
Oeneparun ot 17 mas 2012 1. Ne 413 «OO6 yrBepxkiaeHuun (eaepanbHOro
roCyJapCTBEHHOTO0 00pa30BaTENBHOTO CTaHAApTa CpenHero (MOJHOro) O0O0IIero
0o0pazoBaHUs.
Pexomenmanmm mo opraHu3avy MOJYyYCHHUS] CPETHEr0 00Iero oopa3oBaHus
B IIpejiesiax OCBOEHHUs 00pa30BaTENbHBIX MPOTrpaMM CPEeIHEro MpopecCuOHAIBHOIO
oOpa3oBaHusl Ha 0a3e OCHOBHOTO OOHIEr0o OOpa3oBaHUsl C y4eTOM TpeOOBaHUM
denepanbHBIX TOCYAAPCTBEHHBIX 00pA30BATENbHBIX CTAaHAAPTOB U TOIydaeMOu
npodeccun WM CHEUUATBHOCTH CpeAHero mnpodeccuoHaIbHOro 00pa3oBaHus
(mucemo JlemapTameHnTa rocyapCTBEHHOU MOJTUTHKU B chepe MOATOTOBKH pabodmx
kazpoB u JJI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).
labpuensn O.C. Xumus [ nOpenojaBaTens: YuyeOHO-METOAUYECKOE

nocobwue / O.C. I'abpuensn, I'.I'. JIpicosa. - M.: 2020
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IMa6puensn O.C. u ap. Xumus 115 npodeccuil 1 crenuaibHOCTeH TEXHUIECKOTO

npoduiisd (3MEKTPOHHOE MPHIIOKEHUE)

3.2.2. /lonoJiHUTEIbHbIE HCTOYHUKU

NurepHer-pecypcesl

pvgmkoru - omumnuana «llokopu  BopoObEBel  ropb»
hemi.wallst.ru. «Xumus.

OO6pazoBaTeNbHBIN CAUT AJI MKOJbHUKOBY www.alhimikov.net

OO6pa3oBaTeNbHBIN CalT I MIKOJIBPHUKOB chem.msu.su

DOnekTpoHHas OMONIMOTEeKa MO XUMUU WwWw.enauki.ru - UHTEpHET-

u3nanue s yaureneit « EctectBeHHble Haykm» 1september.ru —
MeToaudeckas rasera "IlepBoe cents0ps” hvsh.ru
- )KypHaJl «XuMus B mkosne» www.hij.ru/

-«XuUMHA U Ku3Hb»chemistry-chemists.com/index.html

-3JIEKTPOHHBIN KypHai «XHAMUKHU 151 XAMUSD
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS
OBIIEOBPA3OBATEJbHOW JUCIHUITIJIMHBI

KoHTponb 1 oneHka pe3yibTaToB 00y4YEHUs] OCYIECTBISIETCS MPEIoaaBaTesieM
B IIpollecce TMPOBEACHUS TPAKTUYCCKUX 3aHATHH W JIaOOpaTOpPHBIX  padoT,
TECTUPOBAHMS, & TAK)XE BBITIOJHEHUS OOYYAIOIIMMUCS WHIWBHIYATbHBIX 3aJaHUM,
MIPOEKTOB, HCCleqoBaHUN. Pe3ynpTaThl O0OydeHHs ONPENeNsioT, 4TO O0ydaromuecs
JMOJDKHBI  3HATh, TIOHMMaTh W JIEMOHCTPUPOBATH TI0 3aBEPIICHUU H3yYCHHUS
JUCITUTUTIHBI.

st popMupoOBaHUsS, KOHTPOJS W OICHKH PE3yJIbTAaTOB OCBOCHUS Y4EeOHOM
JTUCITUTITMHBI UCTIONB3YETCS CUCTEMa OIEHOYHBIX MEPOTPUITHHA, TPEICTaBIISIONIAS
co00¥ KOMIUIEKC YU4eOHBIX MEPONPHUATHIA, COTTACOBAHHBIX C pe3yJibTaTaMu 00y4YeHUs
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHblE pPe3yiabTaThl IO

nuctumirae) u @I'OC CIIO0.

THnbI OLEHOYHBIX

Ne | OK/IIK .
MeponpusiTHii

Paznen/Tema Pe3yabTaT 00yuenus

I | OcHoBHOe conep:xaHue

1 ®opmyMpoOBaTH

Pa3gen 1. OcHOBBI

0a30BbIE€ MOHATHA U
CTPOEeHHS BellecTBa

3aKOHBI XMMHH

1.1 |OK 01 CoCTaBIITh XUMUYECKHUE
(hOpMYyJIBI COSIMHCHUI B
COOTBETCTBUH CO

CTCIICHBIO OKHCIICHUA

CtpoeHue aTOMOB
XUMUYECKHUX AJIEMEHTOB
U TIPUPOJa XUMUYECKOM
CBSI3U

1. Tect «CtpoeHre aTOMOB
XUMHUYECKUX IJIEMEHTOB U
MPUPO/Ia XUMHUUECKON CBSZMY.
2. 3ama4ym Ha COCTaBJICHUE

XUMHUYECKHUX 3JIEMEHTOB,
MCXO/1S U3 BaJICHTHOCTH U
ANEKTPOOTPHUIATETLHOCTH

XUMHUYECKHUX GOopMyII
JIByXaTOMHBIX COCIMHEHUN
(okcu10B, CyIb(PUI0B, TUIPUIOB
U T.IL.).

3. 3amaHus Ha UCIOJIL30BaHUE
XUMHYECKON CHUMBOJUKU U
Ha3BaHUM COEIMHEHHUH 110
HOMEHKJIAType MEXITYHAPOIHOTO
COI03a TEOPETUYECKOUN 1
MIPHUKIIATHON XUMUH U
TPUBUAIBHBIX HA3BAHHUM JISI
COCTaBIICHUS] XUMUYIECKUX
hopMyJT IBYXaTOMHBIX
COEMHEHMH (OKCUIOB,
CyJb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COCMHEHUH OT/IENBHBIX KIIaCCOB
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OK/IK

Paznea/Tema

Pe3yabTaTt 00yuyeHus

THnbI OLEHOYHBIX
MepOoNnpHUATHH

1.2

OK 01
OK 02

[leproanueckuii 3aKOH 1
tabmuma J[. 1.
Menneneesa

XapakTepHu3oBaTh
XUMHUYECKHE AJIEMEHTHI B
COOTBETCTBHUHM C UX
MOJIO)KEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
.M. MenneneeBa

1. Tect «MeTamnmnueckue /
HeMeTaJlNIMYeCcKHe CBOMCTBA,
AIEKTPOOTPHUIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX DJICMEHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOEHHUEM U TOJIOKEHUEM B
MEPUOINYECKOI CUCTEME
XUMHUYECKUX d1eMeHTOB JI. 1.
Menneneenay.

2. IlpakTueckue 3alanus Ha
YCTaHOBJICHUE CBSI3H MEXTY
CTPOECHHUEM ATOMOB XMMHUYECKUX
AJIEMEHTOB M TIEPUOTUICCKUM
M3MCHCHHEM CBOMCTB
XAMUYECKHX DJIEMEHTOB U UX
COCIMHEHHI B COOTBETCTBUH C
nostoxkenueM [lepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpPETHUUECKUE 3aJIaHUs Ha
XapaKTEPHU3AUI0 XUMHUECKIX
3JEMEHTOB: «MeTamindyeckue /
HeMeTaJNIMYeCcKHe CBOMCTBA,
AIEKTPOOTPHUIIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX DJICMEHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOEHHUEM U TOJIOKEHUEM B
MEPUOINYECKOI CUCTEME
XHMHUYECKHUX DJICMESHTOB

.. MenneneeBa»

Pa3nea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peakuui

KonTposbnas padora
«CTpoeHue BeliecTsa u
XMMHYECKHe Peaknm»

2.1

OK 01
OK 04

TuIbl XUMHAYECKUX
peaxkuuii

CocTaBiATh peakiuu
COEIMHEHMSI, PA3JIOKEHUS,
oOMeHa, 3aMeIleHHS,
OKHUCIIUTEIIBHO-
BOCCTaHOBUTEIIbHbBIC
peakiumn

1. 3agaun Ha cocTaBieHUE
YPaBHEHUN PEaKLIAN:

— COEJIMHEHHUS, 3aMEeIICHHUS,
pasnoxeHusi, 0OMeHa,

— OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIH C
UCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

2. 3ajaun Ha pacyeT MacChl
BEIllECTBA WK 00bEMaA

ra3oB 110 U3BECTHOMY KOJIMYECTBY
BELIECTBA, MAacce WIH 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEeaKLUH BELECTB; PACUEThI
Macchl (00BEMa, KomrIecTBa
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THnbI OLEHOYHBIX

Ne | OK/IIK Paznen/Tema Pe3yabTaT 00yuenus N
MeponpusTHi
BEILIECTBA) MIPOJIYKTOB PEAKIINH,
€CJIM OJTHO M3 BEIIECTB UMEET
puMecu
2.2 DNEeKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUS 1. 3ajanus Ha cocTaBIeHHE
JUCCOLIMAIMS M HOHHBINA |XMMHYECKHUX PEeaKIHU MOJIEKYJISIPHBIX U HOHHBIX
oOMeH HMOHHOT0 0OM€Ha ¢ peakiuuil ¢ yqacTUeM KHCIIOT,
y4acTUeM OCHOBaHHH U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI
2. Jlaboparopnas padota "Turmsl
XUMHUYECKHUX peakiui”

3 Pa3nen 3. Crpoenne u |HUccienoBarb crpoenue u|KonrposbHas padora
CBONCTBa CBOliCTBa «CBOliCTBa HEOPrAaHUYECKHUX
HEOPraHu4ecKHuX HEOpPraHu4ecKux BelleCcTB)

BelIeCTB BeleCTB
3.1 [OK 01 Knaccudukanus, Knaccudummponatsb 1. Tect «<Homenknarypa u

MK 1.1 HOMEHKJIATypa U HEOpraHUYeCcKue Ha3BaHWE HEOPTraHUYECKUX

IIK 2.1 CTpOECHUE BEIIECTBA B COOTBETCTBUH |BELIECTB UCXOISI U3 UX

IIK 5.1 HEOPraHUYECKUX C UX CTPOCHHUEM XUMHAYECKON (OPMYITBI HITH

[IK 5.2.. |BemiecTB COCTaBJIEHNE XUMHUYECKOU
(bopMyITBI KICXOIS U3 HAa3BaHUS
BEIIECTBA 110 MEXTyHAPOIHOI
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3ama4ym Ha pacyeT MacCOBOM
1051 (Macchl) XUMHUYECKOTO
3JeMeHTa (COeTMHEHNS ) B
MOJIEKYJIe (CMECH).
3. [IpakTrueckue 3a7aHus 1Mo
KiaccuuKaluy, HOMEHKIIAType 1
XUMHYECKHM (hopmyrnam
HEOPraHMYECKUX BEIEeCTB
Pa3IMYHBIX KJIACCOB.
4. ITpakTryeckue 3aJlanus Ha
ONPEACIICHUE XUMUUYECKON
aKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOMN
CBSI3M U THIA KPUCTATITNYECKOM
penieTku

3.2 |OK 01 DU3UKO-XUMUYECKHE VYcranaBnuBaTh 1. Tect «Ocobennoctu

OK 02 CBOMCTBA 3aBUCHUMOCTH (PU3UKO- XUMHUYECKHX CBOMCTB OKCHUIOB,

IIK. 1.1 |HeopraHnuyeckux XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHUH, aM(POTEPHBIX

K 2.1 BEILIECTB HEOPraHUYECKHUX BEIIECTB |TUAPOKCHUJIOB U COJICD.

IIK 5.1 OT CTPOCHHS aTOMOB U 2. 3agaHusa Ha COCTaBIICHUE

K 5.2.... MOJIEKYJI, & TAK)KE TUIA  |ypPaBHEHUN XUMUYECKUX pPEeaKIui

KPUCTAJUTMYECKOU
peLIeTKH

C Y4aCTHEM MPOCTHIX U CIIOKHBIX
HCOPTraHNYCCKUX BCILICCTB:
OKCHUJO0B METAJIJIOB, HEMETAJIJIOB U
aM(bOTCpHLIX 9JICMCHTOB,
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OK/IK

Paznea/Tema

Pe3yabTaTt 00yuyeHus

THnbI OLEHOYHBIX
MepOoNnpHUATHH

HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUJIPOKCHUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYyUYEHHS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHNS Ha
CBOMCTBA U MOJIyYEHHUE
HEOpPraHMYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Unentuduxanms
HEOPTraHUYECKHUX
BEIECTB

Uccnenosarts
Ka4ueCTBCHHBIC PEAKIINH
HeOpI‘aHI/I‘-IGCKI/IX BCIICCTB

1. IIpakTUKO-OpHUEHTUPOBAHHBIE
3aJlaHus IO COCTABIICHUIO
XUMUYECKHUX PEAKIUN C y9acTHEM
HEOPraHMYECKUX BEIIECTB,
HCIIOJIB3YEMBIX ISl UX
HJIEHTU(DHUKAITUH.
2.JIaGoparopnas pabdora:
“Unentuduxanus
HEOPraHUYECKHUX BEIIEeCTB”

Pa3nen 4. Ctpoenue u
CBOIiCTBA
OpPraHMYecKux
BeIleCTB

HccaenoBarb cTpoenue u
CBONCTBA OPraHNYeCKHX
BelIeCTB

KonTtposabnas padora
«CTpoeHne u CBOMCTBA
OpPraHM4YecKHX BelecTB

4.1

OK 01
IIK. 1.1
IIK 2.1
IIK 5.1
IIK 5.2....

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTraHMYECKHUX BEIIECTB

Knaccugpunmponats
OpraHMYeCcKHe BEUIeCTBA B
COOTBETCTBUH C UX
CTpOCHHEM

1. 3ajanus Ha cocTaBJIeHHE
Ha3BaHWM OpraHUYECKHUX
COCIMHEHU 110 TPUBUAILHON WIN
MEXKTyHapOIHON
CHUCTEMAaTUYECKON HOMEHKJIIATYpE.
2. 3agaHus Ha COCTaBJICHUE
MOJTHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (hopMyT
OpraHUYECKUX BEIIECTB
OTJENBHBIX KJIACCOB.

3. 3ajaun Ha onpezeneHue
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI, UCXOMS
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
K 1.1
IIK 2.1
IIK 5.1
IIK5.2.....

CBoiicTBa OpraHU4eCKUX
COEIMHEHUU

YcraHaBauBaTh
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHUX CBOMCTB
OpPTraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYI

1. 3aganus Ha cocTaBIeHUE
YPaBHEHU XUMHYECKUX PEAKIUNA
C YYaCTUEM OPraHUYECKUX
BEIIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHMUS.

2. 3aga”usa Ha COCTaBIICHUE
YPAaBHEHUN XUMUYECKUX PEaKIUH,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOMCTBA C yYETOM MEXaHU3MOB
MPOTEKAHUS TAaHHBIX PEAKIUU U
TEHETUYECKOM CBSI3U
OPraHNYE€CKHUX BEIIECTB Pa3HbIX
KJIACCOB.
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THnbI OLEHOYHBIX

Ne | OK/IIK Paznen/Tema Pe3yabTaT 00yuenus N
MeponpusTHi
3. PacuetHsble 3a1auu 1o
YpaBHEHUSM PEAKIINil C y4aCTHEM
OpPraHUYECKUX BELIECTB.
4. Jlaboparopnas paboTa
“IIpeBparieHnst OpraHu4eCKUX
BEILIECTB IIPX HAarpeBaHUu"
4.3 [OK 01 Nnentuduxarus HccnenoBath 1.ITpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 OpraHUYECKUX BELIECTB, |KAYECTBEHHBIC PEAKIIMM  |3a/1aHMs 10 COCTABJICHUIO
OK 04 WX 3HA4YCHUE U OpraHNYeCKHUX XUMHUYECKUX PEAKIUi C y4acTUEM
[1K.. 1.1 |mpuMeHeHHE B OBITOBOW |COCAMHEHUI OT/IENbHBIX |OpraHWYECKHX BEIIECTB, B T.U.
IIK 2.1 Y MIPOU3BOJACTBEHHOMN KJIAaCCOB HCTIONIb3YEMBIX IS X
IIK 5.1 JIeATEIILHOCTH Y€JI0OBEKA UACHTU(PUKAUH B ObITY U
IK 5.2... MPOMBIIUIEHHOCTH.
2.JIaGoparopnas pabdora:
“UnenTudukaius opraHndecKux
COCIMHEHUH OTJEIBHBIX KJIACCOB™
5 Paspnean S. Xapakrepu3oBarThb
Kunernueckue u BJIMsSIHHE PA3JIUYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NMPOTEeKAHUS XHMHYECKHX peakumi
XHMHYECKHX peaKkuui
5 |OK 01 CkopocTh XMMHUECKHUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakiuii. XMMHUYECKOe |BIMSHHUE KOHLIECHTPAIIMU  |TEOPETUUYECKHUE 3a/IaHUs Ha
I1K1.1 paBHOBECHE pearupyromunx BeUIecTB U |aHadu3 PaKkTOPOB, BIUSIONINX HA
IIK 2.1 TeMIepaTypbl Ha CKOPOCTh [M3BMEHEHHE CKOPOCTH XMMHUYECKOM
IIK 5.1 XUMUYECKHUX PEAKLUN peakuuu. [IpakTuko-
IIK5.2..... XapakTepu3oBaTh OpPUEHTHUPOBAHHBIC 33J]JaHUS Ha
BIIMSIHUE U3MEHEHUS npuMeHeHue npuniuna Jle-
KOHIIeHTpauuu Beuects, |lllarenbe mis HaxoxaeHUS
peakuuu cpeasl u HaIpaBJIEHUs] CMEIICHUS
TeMIIepaTypbl Ha paBHOBECHS] XUMHUECKOUN peaKInu
CMEIIIEHNE XUMUYECKOTO |M aHalIu3 (GaKTOPOB, BIUSIOIIUX
paBHOBECHS Ha CMELIEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb
ST (G LG HCTHHHBIEPACTBOPHI €
3aJaHHBIMH
XapaKkTepUuCTUKAMH
6.1 |OK 01 [Tonsitue o pactBopax  (Pa3nuuaTh UCTUHHBIE 1. 3agaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOPOB.
K 1.1 2. [IpakTuKO-OpHEHTUPOBAHHbIE
IIK 2.1 pacueTHbIC 3aJ]aHUs Ha
IIK 5.1 JUCIIEPCHBIE CUCTEMBI,
[IK5.2..... HCIIONIb3yEMbIE B OBITOBOM 1

HpOI/I3BOIICTBCHHOI>'I JACATCIIbHOCTH
YCJIIOBCKA
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THnbI OLEHOYHBIX

Ne | OK/IIK Paznen/Tema Pe3yabTaT 00yuenus N
MeponpusTHi
6.2 |[OK 01 UccnenoBanue cBoiictB |HccnenoBats (huznko- JlaGopaTopHnas pabora
OK 04 pacTBOpPOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB™
IIK 1.1 HCTHUHHBIX pacCTBOPOB
K 2.1
IIK 5.1
[K5.2.....
II | IIpodeccnonaIbHO-OPUEHTUPOBAHHOE COePKaHMe (CONEePKAHUE MPUKJIATHOTO MOXYJIs)
7 Paspnen 7. OuenuBath nocJjieacTBus (3ammra Keiica (c yuerom
Xumus B ObITY B OBITOBOI U Oyayuiei npodgeccuoHaIbLHOM
MPOU3BOACTBEHHOM NMPOU3BOJACTBEHHOM AesiTeJIbHOCTH)
AeSTeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3M UM
IKOJIOrHYECKOM
0e3omacHoOCTH

OK 01
OK 02
OK 04
OK 07
K 1.1
IIK 2.1
IIK 5.1
IIK5.2.....

XuMus B ObITY U
IIPOM3BOJICTBEHHOM
JESTEIbHOCTH YEI0BEKA

O11eHnBaTh MOCIIEACTBUS
OBITOBOH U
MPOU3BOACTBEHHOMN
JeITEILHOCTH YeJIOBEKA C
MO3UITAHN DKOJIOTHUECKOM
0e30macHOCTH

Keiic (¢ yuetom Oymymieit
npodeccrnoHanbHOM
NeSITEIbHOCTH)

Bo3MoskHBIE TEMBI KEHCOB:

1. IloTemieHnue KiumaTa u
BBICBOOOJKIEHHE ra30BBIX
TUAPATOB CO JIHA OKEaHa.

2. bynyniye matepuasl 1)1l aBUa-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBwle matepuansl 11t
COJTHEYHBIX OaTapei.

4. JIexapcTBa Ha OCHOBE
pacTUTENBHBIX ITPENapaToB
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JUCT PETUCTPAIIMA U3SMEHEHHA
PABOYEN IMPOI'PAMMBI

IO CTIeUUaIbHOCTH / Ipodeccuu

(KOO u HaumeHoBaHUe HANPABLEHUs NOO2OMOBKU / cneyuanbHocmu / npogeccuu)

(ronx Habopa , hopma oOyueHus )

Ha20 /20 yueOHbIii roa

B paGouyro mporpaMmy BHOCSITCSI CIEAYIOIINE U3MEHEHUS:

Home Howmepa nmctoB
p . aHHYJIH- OcHoBaHue 11t
Paznien pabGoueii mporpaMmbl | 3aMeHEH .
u3Me- HEIX HOBBIX | pPOBaHH | BHECEHUs U3MEHEHUH
HEHHS

bIX

PaccMoTpeH Ha 3aceiaHuu NpeIMETHOM (LIMKJIOBOM) KOMUCCUU

MIPOTOKOJ OT « » 20 1. Ne

(Oondcrocms) (noonucw) (U.0. Damunus)
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