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VYueOHbIe 3aHATHS, YACOB 46
B T.4. JJAOOPATOPHO-TIPAKTUICCKHIE 3aHATHS, YaCOB 32

NBaunropon, 2025



Pabouass mporpamma ydeOHOM AMCUMIUIMHBI pa3paboraHa Ha ocHoBe denepanbHOro
roCyJJapCTBEHHOTO  00pa3oBaTeIbHOrO  CTaHAapTa MO  CHEUUAIBbHOCTH  CPEJHEro
npodeccuoHanbsHOr0 00pa3oBaHus

40.02.02 [IpaBooxpaHuTEIbHAS AEATEABHOCTD
KOO HAUMeHOBaHUue CReyudibHoCmu (eti)

a Takke B coorBercTBUM C [lpmkazom MwunoOpuayku Poccum ot 17.05.2012 Ne 413 «O0
YTBEPKACHUH (PeIepalIbHOTO TOCYIapCTBEHHOI'O CTaHAAapTa CpeIHEero odmero oOpa3zoBaHU,
ITpuxazom MunucrepcrBa npocseuenus Poccuiickoin @enepanuu ot 12 asrycra 2022 roga Ne
732 «O BHeceHMM M3MEHEHMHU B (elepajbHbII TOCYJapCTBEHHBIH 00pa30BaTeIbHbBIN CTaHIAPT
cpelHero o01iero o0pa3oBaHus, yTBEPKIACHHBIN IPUKAa30M MUHUCTEPCTBA 00pa30BaHUs U HayKu
Poccuiickoit ®eneparuun ot 17 mas 2012 1. Ne 413», denepanbHOi 00pa3oBaTebHON
OporpaMMoil cpegHero oOImiero oOpa3oBaHMs, YTBEPXKAECHHOW NpUKa3oM MUHIPOCBELICHUS
Poccwuiickoit @eneparnuu ot 23 Hos0pst 2022 1. Ne 1014 (3apeructpupoBan B Muntocte Poccun
22 nexabps 2022 r. Ne 71763), IlpumepHbiMU paOouuMMHU IpoOrpaMMamMi, pa3paboTaHHBIMU
OI'BOY AIIO «HMHCcTUTYT pa3BUTHS MPOo(HECCHOHATBLHOTO 00pa30BaHUs» M YTBEPKACHHBIMH Ha
3aceqanun CoBeTa MO OLIGHKE COAEp)KaHUS W KayecTBa MPUMEPHBIX pabO4YMX MHporpamMm
00111€00pa30BaTEIBHOTO0 U COLMATBHO-TYMaHUTAPHOTO IHKJIOB CPEAHEr0 MPOopEeCCHOHATHLHOTO

oOpa3zoBanus, [Iporokon Ne 14 ot 30.11.2022 B neficTByOIIEN pelaKIMH.

PACCMOTPEHA U OAOBPEHA PEKOMEH/OBAHA
[MukmoBoit KoMmuccuen MeToandeckum
1o o011eo0pa3oBaTeNbHBIM JUCIUIUIMHAM, OOLIHM cosetoM Llentpa CIIO U I'VAII
T'YMaHUTapHBIM COLUATbHO-3KOHOMUYECKUM IIpotokon Ne 6 ot 17.06.2025 r.

JTUCIUTUTMHAM, MAaTEMAaTHYCCKUM,
€CTeCTBEHHOHAYYHBIM JUCIHATUIMHAM H
dbuzBoCIUTAaHUS

[Tpotokon Ne § ot 11.0¢6.2025 r.

Pa3zpabotuuku:

Kpytakosa T.B., npenoaaBarenb
(®UO)
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1. MACHOPT PABOYEH NPOT'PAMMBI YYEBHOT'O ITPEJIMETA

XUMUA

1.1. ObsacTh NPpUMEHEHHUs TPOrPAMMBI

PaGouass mporpamMmma y4yeOHOro mpeaMmeTa SIBISETCS COCTaBHOM YacThIO MPOrPaMMHO-
METOJIMYECKOTO  COMPOBOXKIEHUsT  obOpaszoBatenbHOM  mporpammer  (OIl)  cpemsero
npodeccuonansHoro obpaszopanus (CIIO) mporpaMMbl MOATOTOBKH CIELUATNCTOB CPEIHETrO
3BeHa 1o cneruaibHoctu 40.02.02 TlpaBooxpaHuTenbHAs IEATCIBHOCTDY.

1.2. Mecto yuyeOHOro mpeaMeTa B CTPYKTYpe OCHOBHOIi mnpodecCHOHAIbHOM
o0pa3oBaTe/IbHOM MPOrPAMMBbI:

VYueOHsIii npeameT «XuMus» sBISETCS MPEAMETOM 0011e00pa30BaTEILHOTO ITUKJIA.

1.3. Hean u 3agauum y4eOHOro mnpeaMera, TPeOOBAHHS K pe3yabTaTaM OCBOCHHS
yueOHOro npeamera:
1.3.1 leau yyeOHOrO nmpeamera

Conepkanre TpOrpaMMbl Y4eOHOTO TIpeaAMeTa «XUMUs» HAMpaBJICHO Ha JTIOCTHIKCHHUE
CIEYIOIUX LETICH:

- dbopMUpOBaHHE CUCTEMbl XMMHUYECKUX 3HAHUI KaK Ba)KHEHIIEW COCTaBIISAIOIIEH
€CTeCTBEHHO-HAYyYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOMl JIeKaT KIIOYEBbIe TOHATHUSA,
(dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHUE M MOHUMAaHUE
CYIIHOCTHU JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

- dbopMHUpOBaHHE W paA3BUTHE TMPEJCTABICHUNH O HAYYHBIX METOJaX TO3HAHUS
BEIIECTB U XUMUYECKUX PEaAKIHi, HEOOXOAUMBIX IJI MPUOOPETEHHSI YMEHHI OPUEHTHPOBATHCS
B MHUpPE BEIIECTB U XUMHMUYECKHUX SIBIICHUU, UMEIOLIUX MECTO B IMPHUPOJIE, B MPAKTHUECKOU U
MMOBCEAHEBHOM XKU3HU,

— pa3BUTHE YMEHHH M CHOCOOOB NEATEIbHOCTH, CBS3aHHBIX C HAOMIOJEHHEM U
O00BSICHEHHEM XMMHUYECKOTO JKCIIEPUMEHTA, COOIIIOICHUEM TPaBMJI 0€30MacHOr0 OOpaIeHus ¢
BEII[ECTBAMH.

3apaum IMCUUILTHHBI:

1) chopMUpOBaTh TMOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHSI XUMHUYECKHX
MPOLIECCOB U SIBJIICHUI B OKPYXKAIOIIEH CpPee, a TAKKE X CBA3b C LEITOCTHON HAyYHOU KapTHHOMN
MUpa U APYTUMHU €CTECTBEHHBIMU HayKaMH;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYIbl HEOPTaHUYECKUX U OPraHMYECKUX
BEIIECTB, YpPAaBHEHHUS XUMHUYECKUX PEAKIMHA, OOBACHATH WX CMBICI, HHTEPIPETUPOBATH

PE3YJIBbTATBI XUMHUYCCKUX SKCIICPUMCHTOB,



3) chopmMupoBath HaBBIKU MPOBECHUS MPOCTEUIINX XAMUYECKHUX
SKCTICPUMEHTAIBHBIX HMCCIICIOBAHUA C COOJIOJCHUEM TMpaBUJl OE30MacHOTO OOpaleHus ¢
BEIIECTBAMH U JIA0OPATOPHBIM 000PY/I0BaHUEM;

4) pa3sBUTh YMEHHUS HaXOIUTh, AHAJIM3UPOBATh M HCIIOJIB30BaTh HH(POPMALHUIO
XUMHUYCCKOIo xapaKTepa nu3 pa3J’II/I‘-IHI>IX HHq)OpMaHHOHHBIX HCTOYHHUKOB, BKJIHOYAasda y‘I€6HYIO
JUTEPaATypy, HAydHbIC MyOJUKALUN U HHTEPHET-PECYPCHI;

5) chopMUPOBAaTh YMEHUS MPOTHO3MPOBATh MOCIEACTBUS CBOEH IEATENBHOCTH U
XUMHWYCCKUX HpI/IpOI[HBIX, 6BITOBBIX nu HpOI/I3BOIICTBCHHbIX HpOI.[GCCOB, y‘-II/ITBIBaH BO3MOXXHBIC

OKOJOTHUYCCKHUE U COLIMAJIBHBIC BOS)IGI\/'ICTBI/H[;
6) C(bOpMPIpOBaTB IIOHUMAaHUC 3HA4YMMOCTH I[OCTI/I)KGHI/Iﬁ XHMHYECKOM HAaYKH H
TEXHOJIOTHI I pa3BUTUA COHH&J’IBHOﬁ u HpOHSBOHCTBCHHOﬁ C(l)ep C YMCHHUCM IIPUBOIWUTDL

HpUMEPBI UX IPUMEHEHUS B Pa3IMYHbIX cepax KU3HU.



1.3.2 Ilnanupyemble pe3yJabTaThl 0cBoeHusi yueOHoro npeamera B coorsercTBuu ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koa n
HAHMEHOBaHHE
dopmupyembIx
KOMIIEeTeHI M

[Inanupyemble pe3y/ibTaThl 0CBOEHHS TUCHUILIUHBI

Oo0mue

JAucnunianHapHbie

OK 01. Beibupats
CIIOCOOBI peLIeHUs
3amay
npodeccHoHaIbHOMI
JeSITebHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacT Tpy/10BOro BOCIIUTAHUS:

TOTOBHOCTb K  TpPyAy, OCO3HAaHHE IIEHHOCTHU
MacTepcTBa, TPYA0II00UE;
TOTOBHOCTH K AKTHUBHOM JIeATETbHOCTH

TEXHOJIOTHYECKOM M COLMAIBHON HAMpPaBIECHHOCTH,
CIIOCOOHOCTh ~ WMHUIMUPOBATH, IUIAHUPOBATh |
CaMOCTOSITEIbHO BBITOJIHATH TaKyIO JEATEIbHOCTb;
WHTEpPEC K pasIu4yHbIM cdepam mpodeccHoHaTbHON
JIeITEeILHOCTH.

MeTtanpeaMeTHbIe pe3yabTaThl JOJKHBI OTPAKATh:

OsBJianenue

YHHMBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJIbHBIMM 1ECTBUSIMHU:
a) 0a30Bble JJOTHYECKHUE JIeliCTBUS:

CaMOCTOSITENIEHO (hOPMYJITHPOBATH M aKTyaJIM3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh  CYIICCTBCHHBIH  NPU3HAK WU
OCHOBaHUS IS CpaBHEHHUSA, KIaCCH(PUKAIUU W
000011IEeHHS;

OTIpENeNsITh Leau JEATEIBHOCTH,
napaMeTpsl U KPUTCPUU MX JOCTHIKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH U NPOTHUBOPCYHUS B
paccMaTpUBaEMbIX SIBJICHHSX;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIICHHBATH
COOTBETCTBHUE PE3YyJHTATOB IIEJISIM, OIICHUBATH PUCKH
ITOCIEACTBHH IEATEILHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCAeA0BATEIbCKHE TeHCTBHS:

- BJIQICTh CUCTEMOM XMMHYECKHX 3HAHUM, KOTOPAs BKIIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUN DJIEMEHT, aToM,
AJIEKTPOHHAsE 000JIoYKa aToma, S-, p-, O-3JIEKTpOHHBIC
opOuTamn aTOMOB, HOH, MOJIEKyJa, BaJICHTHOCTb,
3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHMCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00bEM, YTIEPOTHBIN
ckener, (QYHKIUOHAJIbHAS TpyNIa, pagukail, HU30MepHs,
HU30MEPBI, TOMOJIOTHYECKUN psAJl, TOMOJIOTH, YTJIEBOJAOPOIbI,
KHCIIOPOJI- M a30TCOJEpIKAIINE COCTUHCHHS, OMOIOTHYECKH
aKTHBHBIC BelIecTBa (YIJIEBOJBI, JKUPBI, OCJIKH), MOHOMED,
MOJUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHbIE
COCJIMHEHMS, KPUCTAJUIMYECKAs peIIeTKa, TUIbl XUMHUYECKUX
peakuuii (OKHCITUTENTbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMHUUYECKHE, pEeaKIMd HWOHHOrO0 OOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEBJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
JMCCOLMAIs,  OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKON PEaKIMU, XUMHUYECKOE paBHOBECHE), TEOPUU U
3aKOHBI (TEOpUsS XHUMHUYECKOTO CTPOCHHS OpPTraHUYeCcKUX
BemectB  A.M. ByrtnepoBa, Teopusi ANEKTPOIUTUUYECKON
qyccounanuu, nepuoanyeckui 3akol .M. MenneneeBa, 3akoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3BIK
XUMHH, (PAKTOJOTHYECKHE CBEIEHUS O CBOWCTBAX, COCTaBe,
MOJy4YeHUH U O€30MaCHOM HCIOJB30BAHUM  BaKHEUIITUX
HEOPTaHMYECKUX M OPraHWYecKUX BEIIECTB B OBITY U
MPAaKTUYECKOM IS TEIbHOCTH YETIOBEKA;

- YMETh BBIBIIATH XapaKTE€pPHbIE IMPU3HAKA U B3aUMOCBS3b
W3YYECHHBIX MOHITUH, TPUMEHITh COOTBETCTBYIOIUE MOHSTHUS




BIIQJICTh HABBIKAMHM Y4e€OHO-HCCIICIOBATEIHCKON U
MIPOCKTHOM JICSATEIPHOCTH, HAaBBIKAMHU pa3pericHus
npooIieM;

BBISIBJIIATH HpI/ILII/IHHO-CJ'ICI[CTBeHHI)IG CBs3H 158
aKTyaJu3upOBaTh 3a7ady, BBIIBUTaTh THIIOTE3Y €€
pGIJ_IeHI/ISI, HaXOIUTb apI‘yMeHTBI JJIs1 1OKA3aTCJIbCTBA
CBOMX YTBEP)KJICHHH, 3a/laBaTh IapaMeTpbl |
KPUTEPUU PEIICHHUS;

aHaJ'II/ISI/IpOBaTI) HOqueHHble B X0JI€ pGIHGHI/Ifl 3aga4n
pe3yJbTaThI, KPUTUYECKU OLICHUBATh X
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHUSIX;

yMeTB HepeHOCI/ITB 3HAHUA B HO3HaBaTeHI>Hy10 148
MPaKTUYECKYIO 00IaCTH KU3HEACATEITHHOCTH.

IpU ONHUCAaHUU CTPOCHUS U CBOWCTB HEOPraHUYECKUX W
OPraHMYECKUX BEIIECTB M HX TMPEBpAIICHUMN; BbBISBIATD
B3aMMOCBSI3b ~ XMMHMYECKUX 3HAaHUH C TOHATUAMH U
MpEeACTaBICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- yMeThb  WCIOJIb30BaThb  HAUMEHOBAHMSI  XUMHYECKHX
COCMHECHUN MEXKIYHApOJAHOIO COK3a TEOPETUYECKOM U
MPUKIAJTHON XUMHUH M TPUBUAIbHBIE HAa3BaHUS BaKHEHUIIUX
BEILIECTB (3THnNEH, alleTUJICH, [JIMLIEPHH, ¢benomn,
dbopManbaeru, yKCycHas KHCIIOTa, TJIMLWH, YTapHbIA ras,
VIJIGKUCIIBIA Ta3, aMMHaK, TallleHas W3BeCTb, HeralieHas
U3BECThb, NMHUTHEBAsl COJAa U JIPYTHX), COCTaBIATH (POPMYJIBI
HEOPraHUYeCKMX ¢ OpPraHWYECKUX BEIIECTB, YpPABHEHUS
XUMHUYECKHX PpeaKIMid, OOBSICHATh MX CMBICH; MOATBEPKAAThH
XapaKTepHbIC XUMUYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3alHUCSIMH yPaBHEHUN
XUMHYECKUX PEAKIIU;

- yMeTh YyCTaHaBIMBaTh MPUHAAJICKHOCTh HM3yUYEHHBIX
HEOPraHUYECKNX M OPraHUYECKUX BEUIECTB K OMPE/ICTICHHBIM
KJIaccaM | TpynmnaM COeAMHEHUH, XapaKTepu30BaTh WX COCTaB
W BaKHEHIIME CBOWCTBA; OMNPENENSATh BHUIbl XUMHUYECKUX
cBs3el (KOBaJIeHTHAs, MOHHAs, METAJUTMYECKasi, BOJOPOIHAS),
THUTIBI KPUCTAJUTMYECKUX peueTox BELIECTB;
KJIaCCU(PUITUPOBATh XUMHUECKUE PEAKITUH;

- YMeTh MPOBOAWTH PACYETHl MO XUMHUYECKUM GopMyliaM u
YpaBHEHMSIM XUMHUYECKHUX peakUud C HCMHOJIb30BAaHUEM
(Gu3MYeCKUX BEIWYMH, XapaKTePU3YIONIMX BEIIeCTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, oOOBeMa (HOpMaJIbHBIE
yCJIOBHS) Tra30oB, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CUCTEMHbIE XMUMHYECKHE 3HAHUS JUIsl MPHUHITHUS pPEUICHU B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM.




OK 02. Ucnonb3oBaTh
COBPEMEHHBIC
CpeJIICTBa TIOUCKa,
aHaIM3a u
HUHTEPIIPETALIUH
uHpOpMaLUU U
nH(pOpPMaLIMOHHbBIE
TEXHOJIOTHH IS
BBITNOJTHEHUS 3a/1a4
npodeccruoHaIbHOM
JeSITeIbHOCTH

B yacTtu: neHHOCTH HAYYHOI'O MO3HAHUA:

OBJiaaenue

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsT HayKd U  OOUIECTBEHHOM MPAaKTHKH,
OCHOBAaHHOT'O Ha Jaiore KYJbTYD,

CITOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MecTa B
MOJUKYJIbTYPHOM MHUPE;

COBEpIICHCTBOBAHHWE SI3BIKOBOM M  YHUTATEIbCKOM
KYyJbTYpbl KaK CpPEACTBAa B3aUMOJCHCTBUS MEXKIY
JIO/IbMU U MTO3HAHUS MUpA.

YHUBEPCAJIbHBIMH Y4eOHBbIMH

NMO3HABATEJbLHBIMU e CTBUSIMM:
B) padora ¢ undopmanmeii:

BJIaJIeTh HaBBIKAMU TOJy4eHUS HHGPOpMAIMU U3
HUCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEILHO
OCYULIECTBIISATh IOMCK, aHAJINW3, CHUCTEMAaTU3alUI0 H
MHTEPIIPEeTalii0 UHPOPMAIMN PA3INYHBIX BUAOB U
dbopm npencTaBieHus;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4yeTom
Ha3Ha4YeHUs MHPOpPMAIMK M LEJNeBON ayIuTOpHH,
BbIOMpasi ONTUMaJbHYI0 (OpMYy MPEACTaBICHUS U
BHU3YyJIN3aL1H;

OLICHUBATh JOCTOBEPHOCTb,
uHpOpPMaLIUU, €€ COOTBETCTBUE
MOPaIbHO-ITHYECKUM HOPMaM;

JICTUTUMHOCTB
IMpaBOBbIM u

BIaJICTh HABBIKAMH PACIO3HABaHMS H  3aIIUTHI
uHpopManuy, UHPOPMALMOHHOW  Oe30macHOCTH
JUYHOCTH.

- BJIa/IeTh OCHOBHBIMU METO/IaMU HAYYHOT'O IO3HAHUS BEIIECTB
M XHAMHYECKHUX  sIBICHHMN  (HaOmoJaeHWe, U3MEpeHue,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

- YMeTh MPOBOAWTH PACYETHl MO XUMHUYECKUM GopMyliaM Hu
YpaBHEHUSAM XUMHYECKHX pEaKIUuil C HCIOJIb30BAaHUEM
(Gu3MYeCKUX BEIWYMH, XapaKTePU3YIONIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0oObeMa (HOpMaJbHBIC
yCJIOBHS) Ta30B, KOJMYECTBAa BEIIECTBA; MCIOJIb30BaTh
CUCTEMHbIE XMUMHYECKHE 3HAHUS ISl MPUHITHUS pPEUICHUH B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM,;

- YMETh TUTAHUPOBATH M BBITIONHATH XUMUYECKHH YKCIIEPHUMEHT
(mpeBpallleHHsT OpPraHWYEeCKUX BEIIECTB TpPU HArpeBaHUH,
MOJIyYeHUE ATUJICHA U U3YYEHHUE €ro CBOWCTB, KAYECTBEHHBIE
peakuuMu Ha albJeruibl, Kpaxmall, YKCYCHYIO KHCJOTY;
JeHaTypanusi OEJKOB TpPU HArpEeBaHHWM, I[BETHBIE pEAKIINU
0eNKOB; MPOBOAMUTH PEAKIIMM HOHHOTO OOMEHa, OMpeeiTh
Cpely BOJHBIX pPAcTBOPOB, KAaueCTBEHHbIE pEaKIMH Ha
cynbdart-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS,
peuaTh 3KCNepUMEHTalIbHbIE 33a/1auyu 1o TeMaM "Metasl" u
"Hemeramnel") B COOTBETCTBMM C MpaBWJIaMU TEXHHUKHU
0e30mMacHOCTH  TpH  OOpallleHWH ¢ BeIIeCTBaMH U
a00paTOPHBIM O0OPYJOBAaHUEM; TIPEIICTABIATH PE3yJIbTATHI
XUMHYECKOTO JKCIIepUMEHTa B (QopMe 3amucu ypaBHEHHIA
COOTBETCTBYIOIIMX peakuuid U (HopMyIHpoBaTh BBIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeTb AaHaNU3UPOBATh XHMHUYECKYI0  HH(pOpMAalHIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpPEIACTB MacCCOBOM
nHpopmanuu, cets HTEpHET M pyrue).

OK 04. O¢ddexruBHO
B3aMMO/ICHCTBOBATH U
pabortath B

B vacTn IpakKaIaHCKOr0 BOCIIUTAHUSA:

TOTOBHOCTb BC€CTH COBMECTHYIO [JCATCIBHOCTH B
HHTCPCCAX I'PAKAAHCKOI'O O6H_IGCTBa;

- YMCTb IUIAaHUPOBATH U BBITNIOJIHATH XUMHAYCCKHM OKCIICPUMCHT
(HpeBpameHI/m OpraHUYCeCKUX BCHICCTB IIpU HArp€BaHHU,
MOJIYUYCHHUEC JTHJICHA U HU3YYCHHE CTO CBOfICTB, Ka4C€CTBCHHBIC




KOJUIEKTHBE U — YyMEHHE  B3aMMOJCHCTBOBATH C  CONMAIBHBIMH | PEAKIMM Ha albJETHIbl, Kpaxmaj, YKCYCHYI KHCJIOTY;
KOMaH/1e UHCTUTYTaAMH B COOTBETCTBUM C MX (QYHKIUSAMH W | J€HATypauus OEJIKOB IpPU HArpeBaHMHU, LIBETHBIC PEAKLUHU
Ha3HAUYCHHUEM. 0€NIKOB; MPOBOAMUTH PEAKIMH HOHHOTO OOMEHa, OMpeelATh
OnJajieHNe YHHBEPCAJbHBIMH KOMMYHHKATHBHBIMH | CPEIYy BOJHBIX pPAacTBOPOB, Ka4eCTBCHHBIC pEAaKIUH Ha
AeHCTBUAMM: cyibhar-, kKapOOHAT- U XJIOPUI-AaHUOHBI, HA KATHOH aMMOHHUS;
0) coBMecTHasl 1eATeJIbHOCTD. peuaTh 3KCIepUMEHTANIbHbIE 3a/lauyu 1o TeMaM "Metasl" u
—  IIOHHMATh " HCITOJIB30BaTh MpeuMyIlIecTBa "Hemetaymiel"!) B COOTBETCTBUM C MPaBWIAMH TEXHHUKHU
KOMaHIHOW ¥ UHAMBHYaJIbHON paboTHI; Oe3omacHOCTH  MpH  OOpalieHWH C  BEHIeCTBAMH U
— [pPUHAMATh [EIM  COBMECTHON  JesTenbHOCTH, | TA0OPaTOpHBIM 000pYIOBaHHEM; INPEACTABIATE PE3YIIbTATHI
OpPraHM30BBIBATH U KOOPIMHUPOBATH JEHCTBUSA IO ee | XUMUIECKOro SKCICPHMCHTA B dopme 3amucH  ypaBHCHHIT
JIOCTHKEHHIO: COCTARBISTH Ian neicTBuii, | COOTBETCTBYIOIIMX pPeakuuil W (OpMyJIMpoBaTh BBIBOJABI Ha
pacnpenenarb pojid ¢ y4eTOM MHEHMM ydacTHUKOB | OCHOBE STHX PE3YJILTATOB.
00CyX)IaTh pe3yJIbTaThl COBMECTHOM pabOTHI.
OBjajieHHe  YHMBEPCAJBHBIMH  PeryJasiTUBHbIMH
AeCTBUAMMU:
I) IPUHATHE Ce0sl U APYTUX JIIOJe:
— TPUHUMATh MOTHUBBI U apTYMEHTHI APYTHUX JIIOJEH TTpU
aHaJN3€e PE3yIbTaTOB JESTEIILHOCTH;
— IIpU3HaBaTh CBOE IPaBO M NIPABO JPYTUX JIOJAEH Ha
OIINOKH,
— pa3BHBaTh CIMOCOOHOCTh MOHMMAaTh MUP C TO3UIUU
JIPYToro 4ejIoBeKa.
OK 07. B yacTH 3K0/10r14ecKoro BOCIUTAHUA: - chopMupoBaTh MpeACTaBICHUS: 0 XUMUYECKON
ConeiicTBOBaThH —  cOPMHPOBAHHOCTH  JKOJIOTHYECKOH  KYJIbTYpBI, | COCTABIAIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpa, DPOJIU
COXpaHEHUIO NOHUMAHHUE BIUSHUS COLMAIBHO-?)KOHOMUYECKUX | XMMUU B TIO3HAHWU SIBJICHUH TPUPOABI, B (BOpMHpOBAHUU
OKPYIKaroUIel Cpenpl, MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COUMAIBHOM | MBIIIJICHUS M KYJbTYpPbl JIMYHOCTH, €€ (I)yHKL[HOHaJILHoﬁ
pecypcocOepereHHIo, cpepl, OCO3HaHHME  MIOOAILHOTO  XapakTepa | TPAMOTHOCTH, HEOOXOIMMOM JUIsl DEIeHUs NPaKTHYECKHX
MIPUMEHSITh 3HAHUS 00 IKOJIOTHYECKUX MPOOIIeM; 3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
M3MCHCHHUHU KIIMMATa, | — [JaHMPOBAaHWME W  OCYLIECTBIEHHE JeifcTBUii B | 3IOPOBBIO U MPHPOJHOM CPE/IC;

TIPUHITUTIBI
OEpEKITUBOTO

OKPY’KaIOIIeW Cpele Ha OCHOBE 3HAaHUA LeIeH
YCTOMYHMBOIO pa3BUTHS YEJIOBEUECTBA,

- YMeTh coOI0/IaTh MpaBUiIa 3KOJIOIMYECKH Ie1eco00pa3Horo
MOBEACHUA B OBITY M TPYJOBOW JESATENBHOCTH B LEJSAX




IIPOU3BOJICTBA,
3¢ PEeKTUBHO
JIIEUCTBOBATE B
Ype3BbIYAHBIX
CUTyaLUsIX

— AKTMBHOE HENPHITHE ACUCTBUM, NMPUHOCSIIMX BpPEI
OKpYXKalolleu cpee;

— yMeHue
JKOJIOTHYECKUE

HeOJaronpusTHoIE
IpEATPUHUMACMBIX

MMPOrHO3UpPOBATH
MOCICACTBUA

JICUCTBUIA, MPEIOTBPAILIATh UX.

OsBianenue

YHHBePCAJIbHbIMHU Y4eOHbIMH

NMO03HABATEJbHBIMHU /IEHiCTBUSIMH:
B) pabora ¢ ungopmanmeii:

obmieHue:

OCYIIECTBIISATh KOMMYHHKAIIMU BO BceX cdepax
JKH3HU;

pacro3HaBaTh HEBepOaJbHBIE CPEJCTBA OOIECHMUS,
MMOHUMATh 3HAaYE€HHE COIMAIbHBIX

3HaKOB, pacro3HaBaTh MPEINOCHUIKU
KOH(JTUKTHBIX CUTYAIUi U CMATYATh KOH(QIUKTHL;
BIIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIIECHUST |
B3aHMOJICHCTBHUS;

apryMEHTUPOBAaHHO  BECTH  JIMAJIOT,
cMATYaTh KOH(QIUKTHBIE CUTYAIlNH;
pPa3BEpPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY
3pEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX

CPEJICTB;

COBMECTHAs ICATEIIHLHOCTD:

MOHUMATh W  HCMOJB30BaTh IMPEUMYIIECTBA
KOMaHIHOW ¥ UHIUBUIYaTbHOWU pabOTHI;
BEIOMpATh TEMATUKy W METOJIbl COBMECTHBIX
JEHCTBHI ¢ yueTOM OOIMX UHTEPECOB U
BO3MOKHOCTEH KaKA0I0 YiICHA KOJJICKTHBA;
NPUHUMATh 1EJIU COBMECTHOM JEATEIbHOCTH,
OpraHU30BbIBATH U KOOPAUHUPOBATH

JICHCTBHUSA II0 €€ JOCTMIKCHHMIO: COCTABJIAThL ILIaH

YMETb

COXpPAHEHHUsI CBOEro 3/I0POBbS U OKpPYXaroLIEed IPUPOIHOU
Cpelbl; YUYUTHIBATh OINACHOCTh BO3JEHCTBUS HA JKHUBBIC
OpraHu3Mbl  ONPENEJEHHBIX BEIIECTB, IOHUMAas  CMBICHI
IIOKa3aTelIsl MPeIeabHOM 0y CTUMOM KOHIICHTPALIUH.

- BJIQJICHHE CUCTEMOW XUMUYECKHNX 3HAHUM, KOTOpask BKIIFOYAET:
OCHOBOIIOJIararolme

MOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, 2JIEKTPOHHAsE 000JI0UKa
aToma, s-, p-, d-3JIeKTpOHHbBIE

opOUTamTu  aTOMOB, WOH, MOJIEKYJIa,
3IEKTPOOTPUIIATEILHOCTD, CTEIIEHb OKUCIICHHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJIIpHAsl Macca, MOJISIPHBIA 00beM,
YIJIEPOJHBIN CKEJIET,
GbyHKIMOHANBHAS TpyMIa, paauKal,
TOMOJIOTUYECKHH psJl, TOMOJIOTH,
YIJIEBOJAOPOABI, KUCIOPOA- M a30TCOoJep Kalllhe COEeANHEHUS,
OHMOJIOTUYECKH aKTHBHBIC BEIIECTBA

(yrieBompl, KUpBI, OCNKH), MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIE

COCTMHECHUS, KPUCTAJUTMYECKAsl PEeIIeTKa, THUIbl XUMHYECKUX
peakuuii (OKUCITUTENBHO-

BOCCTAHOBUTEIBHBIC, DK30- W DHJIOTEPMHYECKHE, PEaKINH
HMOHHOTO 00MEHa), pacTBOp,
AJEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
JUCCOIMAIS, OKUCITUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIMU, XUMUYECKOE
PaBHOBECHE), TEOPUU U 3aKOHBI

(TeopHuss XUMHUYECKOTO CTPOCHHS OPraHUYECKUX BemiecTB A.M.
bytneposa, Teopus
3JEKTPOJUTUYECKON JMCCOLMALINH,
J.. MenneneeBa, 3aKOH COXpAHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHH,
(haKkTOJIOTHYECKHE CBEJCHHSI O

BaJICHTHOCTD,

HU30MCpHsA, H3OMCPHLI,

SJICKTPOIUTHYCCKAA

MEPUOJUYECKUN  3aKOH
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JEUCTBUM, paclpeIesiTh POJIM C YU€TOM MHEHUM
Y4aCTHUKOB OOCY’KIaTh Pe3yJbTaThl COBMECTHOMN
paboTsr;

OLICHHMBATh KayeCTBO CBOET0 BKJIaJa M KaKJIO0Tro
y4aCTHHKA KOMaH/Ibl B 0011

pe3yNbTaT o pa3pabOoTaHHBIM KPUTEPUSIM;
npejJiaraTb HOBBIE MPOEKTHI, OIEHUBATH UICH C
MTO3UIIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;
KOOPJIUHUPOBATh U BBINOJHATH
YCJIOBUSIX PEaJbHOTO, BUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
OCYHIECTBIISITh ~ IMO3UTUBHOE  CTPATETHYECKOE
MOBE/ICHHE B PA3IMYHBIX CUTYaIUsX,

MPOSIBIISATE TBOPYECTBO U BOOOpakeHUE, OBITh
WHUIUATUBHBIM

paboty B

CBOICTBAxX, COCTaBe, MOJYyYEeHUHN 1 0€30MaCHOM HCIOJIb30BAHUU
BaXXHEHUIITHX HCOPTraHNYCCKUX 1

OpPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOHN AESITeNTbHOCTU
YEJI0BEKa;

-cOPMUPOBAHHOCTh  yMEHHI
IIPU3HAKH U B3aNUMOCBA3b
W3YUYEHHBIX MOHATUN, IPUMEHATH COOTBETCTBYIOLIUE MOHITHUS
IIPU OIMCAaHUH CTPOCHUS U

CBOMCTB HEOPraHMYECKHMX W OPraHMYECKHX BELIECTB U UX
HpeBpameHHﬁ; BBIABJIATH B3aUMOCBA3b

XUMUYECKHUX 3HAHUM C TOHATUAMU U NPEACTABICHUSAMHU IPYTUX
C€CTCCTBCHHOHAYYHBIX

MPEAMETOB;

-C)OPMUPOBAHHOCTh YMEHHH HCIOJIB30BaTh HAMMEHOBAHUS
XUMUYECKHX COETMHEHUI

MEXIYHAPOJHOTO COK3a TEOPETUUECKON U MPUKIAJTHON XUMUU
Y TPUBUAJIbHbIE HA3BAHUS

BOKHEHIINX BENIeCTB (ITWUJICH, alleTWICH, TIUICPUH, (EHOM,
(dbopMabaeru, yKCycHas KHCIIOoTa,

[JIMLWH, YTapHbId ra3, YIJIEKUCHbIM Ta3, aMMHaK, ralieHas
HU3BECTH, HETaII€HasA N3BECTh, IINThCBAsA

colla W JAPYTHUX), COCTABIATH (POPMYIBI HEOPTraHUYECKHX U
OpPraHN4Y€CKUX BCIICCTB, YPAaBHCHUA

XUMHYECKHUX PEaKIHid, OOBSICHATh MX CMBICH; MOATBEPKIAThH
XapaKTEpPHbIE XUMUYECKHE CBOWCTBA

BCIHICCTB COOTBCTCTBYIOIIUMMHU JOKCICPUMCHTAMH H 3allUCAMU
YPaBHEHUU XUMHYECKHUX PEAKIU;

-c(popMHUPOBAHHOCTH YMEHUH yCTaHABINBATH MPUHAIIE)KHOCTD
M3YYEHHBIX

HCOPraHNYCCKUX H OPraHUYCCKUX BCIICCTB K OIPCACICHHBIM
KJIacCaM M IPyIIaM COCIUHEHUH,
XapakTEepU30BaTbh MX COCTaB U

BBIAIBJIATH XapaKTECPHBIC

Ba)KHEMIIIME CBOMICTBA;

11




OTIpEeACIATh BUIbl XUMUUECKUX CBSI3EH

(koBaneHTHAsl, MOHHAS, METAJUIMYECKas, BOJOPOIHAS), THUIIbI
KPUCTAITTNYECKHUX PELIETOK

BEIIECTB; KIacCU(UIIMPOBATh XUMUYECKHUE PEAKIINY;

-BJIaJICHUE OCHOBHBIMH METOJIaMU  HAYYHOTO IIO3HAHUS
BEIIECTB M XUMHUYECKUX SBICHUI

(HabiroieHre, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);
-c(OpMHUPOBAaHHOCTH ~YMEHHH MPOBOAUTH  PACYETHI IO
XUMHYECKUM (popmyram u

YPaBHEHHSAM XHMHUYECKHX pEaKIUid C  HCIOJIb30BaHHEM
(bu3MYECKUX BEIMYNH, XapaKTePU3YIOIINX

BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MaccChl, 0OBEeMa
(HOpMaJbHBIE YCIIOBUS) Ta30B,

KOJINYECTBA BEIIECTBA; MCIIOIb30BaTh CUCTEMHBIE XUMUYECKHE
3HAHUA JUIS IPUHATHS PEIICHUN B

KOHKPETHBIX ~ JKM3HEHHBIX  CUTyallusiX, CBSI3aHHBIX  C
BEIIECTBAMH U UX IPUMEHEHHEM;

-c(OpMHUPOBAaHHOCTh YMEHHMH IUIAHUPOBATh W  BBINOJIHATH
XUMHAYECKHIA IKCTIEPUMEHT

(mpeBpallleHus OPraHWYECKUX BEIIEeCTB NpU HArpeBaHMHU,
MOJTyYeHHE ITUJICHA ¥ H3YYCHHUE €TO

CBOWCTB, Ka4eCTBEHHbIE PEAKIMU Ha AalbJIETUIBI, Kpaxma,
YKCYCHYIO KHCJIOTY; JICHATYpaIHs

OCeKOB TNpH  HarpeBaHWM, I[BETHbIE pEaKIUU OENKOB;
MIPOBOAUTDH PEaKUu HOHHOTO OOMeHa,

OTIpeNIeNIATh CpPely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUN
Ha cysbdart-, KapOoHaT- U

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHHSI, pemiarh
SKCIIEPUMEHTAJIbHBIE 33/Ia4M 110 TEMaM

"Metamnel" u "Hemeramnsl") B COOTBETCTBHMM C IpaBHJIAMU
TEXHUKH 0€30TMTaCHOCTH TIPH

OOpalIeHUH C BEIIECTBAMU U JIa0OPaTOPHBIM 000pYIOBaHUEM;
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MIPEJICTaBIATh PE3yJIbTaThI

XMMHAYECKOTO JKCHepUMEHTa B (OpMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX PEaKLIUN U

(bopMyIHpPOBATH BBIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;
-c)OPMUPOBAHHOCTh yMEHHSI AHAJIU3UPOBATH XHUMHUYECKYIO
MH(OPMAIIHIO, TIOTYYaeMYIO

U3 pa3HbIX UCTOYHHUKOB (CPEJCTB MAacCOBOM MH(OpPMAILINH, CETh
WuTepHer u npyrue);

-c(pOpMUPOBAHHOCTH yMEHUI coOiroaaTh npaBuiia
HKOJIOTHYECKH 11e51eco00pa3HOro

MOBEACHUA B OBITY M TPYIOBOW JESATENBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 370POBbs U

OKpYy Xaromie MTPHUPOIHON Cpenbl; YYHUTHIBATh OMACHOCTh
BO3JICHCTBUS HA KUBBIC OPraHU3MBbI

OTpEAENEHHBIX  BEIIECTB, IMOHHMAas CMBICI [OKa3aTens
MpeIETbHON JOMyCTUMOW KOHIEHTPALIHNH;

- oOydYalmuXcsi C OrPaHUYEHHBIMH  BO3MOXHOCTSMU
3JI0pOBBsL: C(HOPMHUPOBAHHOCTH

YMEHUS MPUMEHSATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX
MO3HAHUS BEIIECTB U XUMUYECKUX

SIBJICHUIA;

-1t CJICTIBIX u CIIa0OBHUISAIIUX o0yyaromuxcs:
c(hOpMUPOBAHHOCTH YMEHUS

UCTOJIB30BaTh pelbe(HO TOUEUHYIO cucTeMy oOo3HaueHuit JI.
Bpaitns st 3anucu XuMUYECKUX

hopmyn
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM yueOHO JMCIMIIJIMHBI M BUABI Y4e0HO# padoThI

Buj yueOHoii padoThl

O0beM yacoB

O0beM yueOHOTro npeamera 78
O0beM y4eOHBIX 3aHATHI 78
B TOM YHUCJIC:
TEOPETHUECKOE 00yUeHne 46
71a00paTOPHO-TIPAKTUIECKUEC 3aHATHUS 32

IIpome:xkyTouHast arrecTanus B ¢popme 1uppepeHHPOBAHHOIO 3a4eTa
BO 2 ceMecTpe
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2.2. TemaTnueckuii IUIaH U cofiep:kaHue yyeOHoro npeamera XUMUA

Konwi
KOMIIETEeHIM i,
.. | GOopMHPOBAHUIO
HaumenoBanue Coaep:xanue yueOHOro Matepuasa (0CHOBHOe U MpogecCHOHATBHO OPMEHTHPOBaHHoe), | O0béM KOTOPBIX
pa3/ieJioB M TeM J1a0opaTopHbIe M MPAKTHYeCKHe 3aHSTHS, IPUKJIATHONH MO1Y.Ib 4acoB
crmocoo0cTByeT
3JIeMEeHT
MPOrpaMMbl
1 2 3 4

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHUH 24/12
Tema 1.1. Copaepxxanue yueOHOIro MaTepuaJia 4/2 OK 01
OcHOBHBIE XuMHYecKul 31eMeHT. AToM. SIpo aTtoma, 30TOIbl. DIEKTPOHHAs 000109Ka. DHEPreTuYecKue OK 02
XMMHUYECKHE TIOHATHUS |YPOBHHU, MOJYPOBHH. ATOMHBIE opOHTany, s-, P-, d- anemeHTb. OCOOCHHOCTH pacIpeaeIeHus 9 OK 04
M 3aKOHBI, CTPOECHHE |3JIEKTPOHOB IO OpPOUTAISIM B aTOMax 3JEMEHTOB NEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAs OK 07
aTOMOB  XMMMYECKUX |KOH(Urypaius aroMoB. OCHOBHbIE XUMHUYECKHE 3aKOHBI.
3JIEMEHTOB IIpakTHYecKue 3aHATHSA

[Tpaktuueckas pabota Nel. «OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B XUMHHM M PacyeThl I10

YpaBHEHHSIM XUMAYECKUX PEaKITHID».

OTHOCHUTENbHBIE aTOMHAsi U MOJEKyJsipHas Macchl. MomsipHas macca. KonmuuecTBo BemiecTsa. 2

MaccoBas moins BemecTBa. 3akoH ABoraapo. MorsapHbiii 00beM ra3oB. OTHOCUTEIBHAS

IUIOTHOCTb Ta30B. PacyeTsl 0 ypaBHEHUSM XUMHUYECKUX PEaKIUil ¢ HCIOIb30BAHUEM MAaCCOBOM

JIOJIA BEIeCTBa, 00beMa (HOpMaIbHBIE YCIOBHS) ra30B, KOJWYECTBA BEIIECTBA
Tema 1.2. ConepixaHue yueGHOro MmaTepuaJia -2 OK 01
Tepuoauueckuii IpakTHYeCKHEe 3aHATHS OK 02
3aKOH u |[Ipaktiyeckas pabora Ne2. «V3yueHne nmeproIHIECKHX 3aKOHOMEPHOCTEH U MX B3aUMOCBSI3H CO OK 04
[lepuonnueckas CTPOEHHEM aTOMOBY. OK 07
cuctemMa XUMHYECKHX |[lepuoguueckas cucrema xumudeckux siaemeHToB [[.J. MenneneeBa. CBs3b NEpHOANYECKOTO 2

snementoB . N
MenneneeBa, UX CBS3b
c COBPEMEHHOMN

3aKOHa 1 HepHO,I[I/I‘{CCKOI}’I CHUCTCMbI XUMHWYCCKUX 2JICMCHTOB C COBpCMGHHOfI Teopneﬁ CTPOCHUA
aTOMOB. 3aKOHOM€pHOCTI/I W3MCHCHHMS CBOMCTB XHMHUUYECKUX 3JICMCHTOB, 06pa3yeMI)1x NMH
IMPOCTBIX M CJIOKHBIX BCUICCTB IIO I'pyIIlaM W NCPpUOLdaM HCpHOI[H‘I@CKOﬁ CHCTEMBI. 3HaUCHUE
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Teopuen
aTOMOB

CTPOCHHA

NEPUOANYCCKOr0 3aKOHAa M CHUCTEMBI XMMHYCCKHUX J3JIEMCHTOB J_II/I MeHI[CJ'ICeBa B pa3BUTHU
HAayKH. YcraHoBieHHE CBS3H MCXKAY CTPOCHHUCM AaTOMOB XHUMHWYCCKUX JJIICMCHTOB U
NEPUOANYCCKUM H3MCHCHHUEM CBOMCTB XHMHUYECKHX DJJIEMEHTOB M HX COGI[I/IHGHI/Iﬁ B

COOTBETCTBUU C NOJ0KeHUEM lleprnoauyeckoi cucreMsl. PenieHne npakTuKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUi Ha XapaKTepu3alUl XUMHUYECKUX 3JIEMEHTOB «MeTtauueckue /

HEMETAJUIMUYECKHUE CBOMCTBA XMMHUYECKHX JJIEMEHTOB B COOTBETCTBUU C HX DJIEKTPOHHBIM
CTPOCHHEM M TIOJIOXKEHUEM B TIEPHOJUYECKON CHCTEME XHMHUYeCKuX »djeMeHtoB J[.M.
Meunneneeay

Tema 1.3.

Crpoenue  BemiecTBa
u npupoja
XUMHYECKOW  CBSI3H.
MHoroo6pasue
BEIIECTB

Conep:xxaHue yueOHOIro MaTepuaJia

6/2

CrpoeHue BemecTBa. XUMHUYECKas CBA3b. BUbl XUMUYECKON CBSA3M (KOBaJICHTHAs! HETIOJISIpHAsS
U IMOJIApHAsl, MOHHAs, MeTajulnyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XUMHYECKOH
cBA3M  (OOMEHHBIH M  JOHOpPHO-aKUENTOpHbINH). Bogopoanas  cBs3b.  BajleHTHOCTS.
OnexTpooTpunaTeabHOCTh. CTeneHb okucieHus. IoOHbI: KATHOHBI U aHHOHBI

IIpakTHYecKHe 3aHATHA

[Tpaktuueckas padora Ne3. «CTpoeHue BelecTBa U NpUpoia XUMUIECKOM CBA3M».
JlemoHcTpanust Mojenel KpHUCTAUIMYECKUX PEIIeTOK: MOHHOM (XJIOpHUJ HATpusi), aTOMHOMU
(rpacduT M anmas), MOJEKYJISPHOU (YTIEKUCIBINA ra3, HOJ), METAIUIMYECKON (HATpHi, MarHuy,
Menb). Pemenne mpakTHUecKHX 3aJaHUl Ha COCTaBII€HUE 3JIEKTPOHHO-Tpaduueckux ¢Gpopmyi
sneMeHToB 1—4 nepruoaos

OK 01
OK 02
OK 04
OK 07

Tema 1.4.
Knaccudukanus,

U HOMECHKJIaTypa
HEOPTaHMYECKUX
BEIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

6/2

Knaccudukamuss HeopraHuueckux BemiecTB. HoOMeHKIaTypa HEOpPraHMYECKHMX BEIIECTB
(OKCcHUIBI, TUIAPOKCUIBI, KHUCIOTHI, coiu). BeliecTtBa MOJEKYJISIpHOTO M HEMOJIEKYJISIPHOTO
CTpOeHUs. ArperaTHble COCTOSIHUA BellecTBa. Kpucramueckue u amopgHbIe BelecTBa. 3aKoH
IIOCTOSIHCTBA COCTaBa BeIeCTBAa. THIBI KPUCTAJUIMYECKUX PELIETOK (aTOMHasi, MOJIEKYJIsIpHasl,
VOHHAs, MEeTaJJINYecKast). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEIIETKU

HpaRanecRue 3aHATHSA

[Ipaktuueckas padota Ne4. «HoMeHknaTypa HEOPraHUIECKUX BEIIECTBY.

Pemienne mnpakTHyecKMX 3aJaHUil MO KiIacCU(UKALMU, HOMEHKJIAType M XMMHUYECKHM
(dopMysilaM HEOpPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIaccoB (yrapHblii Ta3, yIJIEKUCIBIH Tas,
aMMMaK, raiieHas U3BeCTb, HeralleHasi U3BeCTb, IUThEBAs CO/a U IPYIUX): Ha3BaHMs BELIECTB
no mexaynapogaHoit (MIOITAK) mnm TpuBHanbHON HOMEHKIIATYpe M COCTaBJICHHE (HOPMYJIBI
XMMHUYECKHX BELIECTB, ONpeAeieHHE MNPHHAUIKHOCTH K kiaccy. Ilouck uHdopmammu mo

OK 01
OK 02
OK 04
OK 07
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Ha3BaHUAM, UIEHTH(QUKATOpaM, CTPYKTYpHBIM (popMysiaM. AHaJIN3 XUMHUYECKOH HH(pOpMaIHH,
NOJy4aeMOil M3 pPa3HBIX HMCTOYHHKOB (CPEICTB MaccoBoil mH(popMmanuu, ceth MHTEepHET M

JIPYTHUE)

Tema 1.5. Coaep:xxaHue y4eOHOro MaTepuaJa 2/- OK 01
Tumer  xumuueckux |Xumuueckass peakuus. Kiaccupukanms XUMHYECKMX pPEaKndii B HEOPraHUYECKOW W OK 01
peakiuin OpPraHUYEeCKOM XUMHHU. 3aKOHBI COXPAHECHHUS MACChl BEIECTBA, COXPAHCHHS W TPEBpPAIICHHS OK 02

SHEPIUU MPU XUMHUECKUX peakuusx. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKUU (YpaBHEHUS 2 OK 04

OKHUCJICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKUCJIEHMS, OKHUCIUTEIb WU  BOCCTAaHOBUTEID, OK 07

OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE PEAaKLUU B NPUPOJE, INPOU3BOJACTBEHHBIX IIpoLEcCax U

YKU3HEESITEIbHOCTH OPraHU3MOB)
Tema 1.6. Coaep:xxaHue y4eOHOro MaTepuaJia 4/2 OK 01
Ckopocte xuMu4eCKHX| CKOpPOCTh peakIuHh, €€ 3aBUCHMOCTh OT pa3IMYHBIX (PAKTOPOB: TMPHUPOMIBI pPEarupyONIIX OK 02
peakiuii. XUMHUYECKOE| BELIECTB, KOHIIEHTPALUWU PEarupyrolX BeLIeCTB, TeMIepaTypbl M IUIOUIaJU PEaKIMOHHOM OK 04
paBHOBeECHE noBepxHOCTU. TeruoBbie 3P(HEKTh XUMHUUECKUX peakLuii: 3K30- U SHAOTEPMHUUYECKHUE PEaKIIUU. 2 OK 07

OOpatumMble peakuuu. XuMuU4yeckoe paBHOBecwe. MDakToppl, BIUSIOIMIME HA COCTOSHHE

XUMHYECKOT0 paBHOBeCUS (KOHLEHTpAallMs pPEareHTOB WM IMPOAYKTOB pEaKkluH, JaBICHHE,

temnepatypa). [Ipunnun Jle IlaTennbe.

IIpakTHYecKHe 3aHATHSA

[Ipaktuyeckast pabora Neo5. «BnmsnHue pasznuyHbIX (HaKTOPOB HA CKOPOCTh XUMHUECKOU

peakuum».

Pemienne mnpakTHKO-OPHEHTUPOBAHHBIX 33/JaHUHl Ha aHanmu3 (HaKTOpOB, BIMSAIOUIMX HA

WU3MEHEHUE CKOPOCTH XUMHUYECKOW PEAKIUH. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIUU OT 2

IPUCYTCTBUSl KaTajlM3aTopa HAa NpPHUMEpPE pa3loXKEHHs MEpPOKCHJa BOJOpPOJAa C IOMOUIbIO

JUOKCHJa MapraHia M KaTajnasbl. PelleHune NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHU Ha

npuMmeHenue npuHuumna Jle-lllarense nns HaXOoXIE€HUS HANpPaBIICHUS CMEILIEHHS] pPaBHOBECHS

XMMHUYECKON peakluy U aHasu3 (aKTOPOB, BIUSAIONIMX HA CMEIIEHHE XUMHUYECKOTO PABHOBECHS
Tema 1.7. Copepxanue y4yeOHOro MaTepuaJia 4/2 OK 01
PactBopsl, Teopus|PactBopsl. Buasl pacTBOpOB IO COAECPXKAHUK PAacCTBOPEHHOIO BEIIECTBA. PacTBOPUMOCTD. OK 02
JIEKTPOJIUTUYECKON IlonsiTe 0 nauMcnepcHbIX cucTemax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas a0is 9 OK 04
JUCCOLMALUU u|BemiecTBa B pactBope. [lonstue o BogopoaHom nokasarene (pH) pactBopa. DinekTpoinTHIecKas OK 07

HOHHBIA 0OMEH

nuccormanus. CUIIbHBIE U CJIa0bIe SJIEKTPOJIMTHI, HEAJIEKTPOIUTHL. Peakiimm noHHoro ooMeHa
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JlaGopaTtopHble 3aHATHUSA

JlaGopaTtopnas padota Nel «I[IpuroroBieHnue pacTBOpOBY.

[IpuroToBnenue pacTBOPOB 3aJaHHOW MAacCOBOI J0JIEil pacTBOPEHHOIO BEIECTBA, MPOBEICHUE
peaknuii HOHHOTO OOMEHa, OINpEAeICHHE CpEeAbl pAcTBOPOB BEIIECTB C  IOMOIIBIO
YHUBEPCATBHOTO WHAMKATOpa (KHCNas, HEWTpalbHas, IIelovyHas). 3aJaHus Ha COCTABIICHUE
WOHHBIX peakuui. PenieHne mnpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN HA PacTBOPSI,
HCIOJIb3YEMbIE B OBITOBOM M POU3BOJCTBEHHON AESITEILHOCTH YEeIIOBEKA

KonTtposabnasi pabGora
1

CrtpoeHue BeliecTBa U XMMMUYECKHE Peakiuu (1o pasaeny 1)

Pa3nes 2. Heoprannueckasi XuMus

6/4

Tema 2.1.
DOHU3HKO-XUMHYECKUE
CBOMCTBA
HEOPTaHUYECKHX
BEIICCTB

Conep:kaHue y4e0HOIro MaTepuaJia

6/2

Mertamnel. [lonoxkenne wmeramnoB B Ilepuoandeckoid cucCTEME XUMHUYECKHUX HJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000J0YeK aroMoB MeTauioB. OOmme Quandeckue
cBoiicTBa MeTauioB. CIUlaBbl METAUIOB. DJIEKTPOXMMHUYECKUN PsAJl HANPsHKEHUA METaJUIoB.
XUMHYECKHE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpUid, Kanui, KaldbI[Ui, MarHui, aTrOMUHUH,
IIMHK, XpOM, JKeJe30, MeIb) M HX coenuHeHui. OOIMe CrmocoObl TONYYSHHUS METAJIIOB.
[IpuMeHeHne MeTaJIJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenue HemeramioB B [lepuoanueckoil cucteMe XuMudeckux semeHToB JI. M.
MenneneeBa M OCOOCHHOCTHM CTpOeHHUsT aToMoB. @Ou3nyeckue CBOWCTBA HEMETAJUIOB.
AnoTponus HEMETAIOB (Ha TpUMeEpe KHUcIIopoaa, cepbl, Gocdopa u yriepoaa). XuMudeckue
CBOICTBa U MPUMECHEHHE BAXKHEUIITNX HEMETaIOB (TaJlOTeHOB, Cephl, a30Ta, Gocdopa, yriaepoaa
U KpPEeMHHS) U HUX COCAMHCHUH (OKCHIOB, KHCIOPOICOJEPIKAIIMX KHUCIOT, BOJOPOIHBIX
coerHeHui). [I[puMeHeHne BaXKHEHIIMX HEMETAJUIOB U UX COCIMHEHUM

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJACCOB HEOPIaHMYECKUX BEIIECTB (OKCHIOB, THAPOKCHUIIOB,
KHUCJIOT, coiled u np.). I'eHeTHueckas CBA3b HEOPraHMYECKHUX BEILECTB, NMPUHAMJIEKAILIUX K
pa3IMYHBIM Kj1accaM. 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB MPOCTHIX BEILIECTB, BOAOPOAHBIX
COEJIMHEHUH, BHICIIMX OKCHJIOB U THAPOKCUIIOB

IIpakTHyeckue 3aHATHS

[IpakTuueckas padota Ne6. « DU3UKO-XMMHUYECKHE CBONCTBA HEOPTaHUUECKHUX BEIIECTBY.
CocraBieHHe YpaBHEHUH XUMHUYECKMX PpEaKIMM C€ Y4YyaCTMEM MPOCTBIX M CIOXKHBIX
HEOPraHMYECKHUX BEUIECTB: METAJJIOB M HEMETAJJIOB, OKCHJIOB METaJIOB, HEMETAJIOB U

OK 01
OK 02
OK 04
OK 07
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aM(pOTEpHBIX AIEMEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAHUUA U aM(OTEPHBIX THUIAPOKCHUIIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

Pacuétbl Macchl BenecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAaCcCe UIU
00BEMY OJHOTO M3 YYaCTBYIOIIHUX B PEAKIMU BEIIECTB, Pacu€Thl Macchl (00BhEMA, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEaKIMU, €CIM OJHO M3 BEIIECTB MMEET MpHMecH. PelieHne mpakTUKo-
OPUEHTHUPOBAHHBIX 33aJaHUN Ha CBOMCTBA, COCTaB, MOJy4YeHHE U OE30MacHOE HCIOJIb30BAHUE
BaXHEHIIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPOQPECCHOHANIBHOMN JAEITEIbHOCTH YEJIOBEKa

Tema 2.2. Coaep:xkaHue y4eOHOIro MaTepuaJia -2 OK 01
Unentudpukanus JlaGopaTopHblie 3aHATHS OK 02
HCOPTaHMICCKUX JIabopatopnas padora Ne2 «MnenTuduKanys HEOPraHUUYECKUX BELIECTBY. OK 04
BCILCCTB Pemenne skcniepuMEHTAIbHBIX 33/1a4 [0 XUMUYECKUM CBOMCTBAM METAJIJIOB M HEMETAJUIOB, 110 OK 07

pacro3HaBaHUIO M TIOJIyYEHUIO COEIMHEHUH MeTalioB M HEMETaJUIoB (B3aUMOJEHCTBHE 2

THIIPOKCHIA aTIOMUHHS C PACTBOpPaMHU KHCIIOT M IenodeH,). aeHTndukans HeopraHmdecKix

BEIIECTB C HCIIOJIb30BAaHUEM HX (U3UKO-XMMHUYECKHX CBOWCTB, XapaKTEPHBIX KAaYECTBEHHBIX

peaknuii. KadecTBeHHBIE peakiu Ha Cyib(ar-, KapOOHAT- W XJOPHI-aHUOHBI, HA KaTHOHBI

METAJUIOB M KATHOH aMMOHHUSI
KonTtposabnasi pabGora .
2 CBoiicTBa HEOPraHMYECKUX BEUIECTB (110 pa3ieiy 2) 1
Pa3nes 3. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHH 6/2
Tema 3.1. Conep:xaHue y4eOHOro MaTepuaJia 6/2 OK 01
Knaccudukanus, [Ipenmer oprannveckoil XuMHUU: €€ BOZHUKHOBEHUE, PA3BUTHE M 3HAYECHUE B MOJYYECHUH HOBBIX OK 02
CTPOEHHE H|BEIIECTB M MaTepHalioB. TeopHs CTpoeHUs opraHmdyeckux coenuHeHuit A.M. BytnepoBa, eé OK 04
HOMEHKJIaTypa OCHOBHBIE MONI0KeHUs. CTPYKTypHbIe (POpPMYIIbI OpraHUYECKHX BEIIeCTB. [ oMoIorus, u3oMepusi. OK 07
OpPraHUYECKUX BEUIECTB | XMMHUYECKas CBSI3b B OPraHUYECKUX COSAMHEHUSX: KPATHBIE CBSA3U, G- U T-CBSI3H. 4

[IpencraBnenne o Kiaccu(UKalMU OpPraHWYECKHX BemlecTB. HoMeHKnaTtypa OpraHMYecKHX

COEJMHEHUHN (CUCTeMaTHueckas) M TpHUBHAJIbHBIC HA3BaHMA BaXKHEMIIMX NpeICcTaBUTENEH

KJIACCOB OPraHMYECKUX BEIIECTB

IIpakTHYecKHe 3aHATHA

[IpaxTuyeckas padora Ne7. «HomeHKIaTypa OpraHM4ecKuX BEIIECTBY. 1

O3HaKkoOMJICHHE C 06p33HaMI/I OpPraHM4Y€CKMUX BCIICCTB W MaTC€pUualaMHd Ha HX OCHOBC,

MOACIINPOBAHUC MOJICKYIJI OpPraHUYCCKUX BCIICCTB, HaGJIIOIIeHI/Ie )41 OIMMCAaHUC
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JIEMOHCTPAIIMOHHBIX OINBITOB 10 TPEBPAIICHUI0O OPraHWYECKUX BEIIECTB INPH HArpeBaHUU
(mnaBneHue, oOyrmBanue W ropeHue). COCTaBICHHE TOJTHBIX W COKPAIICHHBIX CTPYKTYPHBIX
GopMyJI OpPraHMYECKHUX BEIISCTB OTACIBHBIX KJIACCOB, HCIIOJNB3YS WX Ha3BaHHS 110
CUCTEeMATHYECKON W TPUBUAIBHOW HOMEHKIAType (ITHIEH, AaleTWICH, TIHIEePUH, (EHOII,
dbopMaibaerua, yYKCycHas KHCIIOTa, TIUIMH). PacueTsl mpocTeimed GpopMysIbl OpraHUYECKOM
MOJIEKYJIbI, HICXOsl U3 3JIEMEHTHOTO cocTana (B %)

Pasnen 4. YraeBoaopoabt

12/2

Tema 4.1.
Yrieromnopoasl W HX
MPUPOJHBIE HUCTOYHUKU

Coaep:xanue y4eOHOro MaTepuasia

12/-

[IpenenbHbIe YriIeBOOPO/IbI (aJIKaHBI): COCTAaB U CTPOEHHE, TOMOJIOTMYECKUi psii. MeTaH u 3TaH:
COCTaB, CTpOeHHE, (U3NYECKHEe M XHMHUYECKHE CBOWCTBA (pPEaKkIMM 3aMEIIeHUs M TOpPEHHS),
N0JIyY€HHUE U IPUMEHEHHE.

HemnpenenbHbie yriaeBo10poabl (aTKEHBI, aTKAUCHbI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKUHA psNl. DTHICH W MPOMUJICH: COCTaB, CTPOCHHUE,
dbusznyecKkrue ¥ XMMHUYECKHE CBOIMCTBA (PeaKkIuu TUAPUPOBAHNUS, TaJOTEHUPOBAHUS, THAPATAINH,
OKHCJICHUS U TIOJIMMEPU3AITIH ) TIOTyICHHE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u merunOyranueH-1,3, XuMUYeCKOoe CTPOCHHE, CBOMCTBA (peakius
MoJIMMEpU3aIuu), TpUMEHeHHe (I CHHTE3a MPUPOJHOTO W CHHTETUYECKOTO KaydykKa |
PE3UHBI).

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psA. AIETHUICH: COCTaB,
XUMHYECKOe CTpoeHue, (U3MYeCKhe M XUMUYECKHE CBOMCTBA (peakluuud TUAPUPOBAHUSA,
raJOreHUPOBAHUS, THUIpATallMd  TOPEHHUs), TOJy4YeHHE ¢  TNPUMEHEHHE  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU M PE3KH METAJIJIOB)

ApomaTtudeckue yrieBojopoabl (apeHsl). beH3onm u Toiayon: cocraB, cTpoeHHE, (pU3NYECKHe U
XUMHUYECKHE CBOWCTBA (pEaKIMH TaJOTCHUPOBAHMS M HUTPOBAHWS), MOJyYCHUE U MIPUMECHEHHUE.
TokcuuHOCTH apeHOB (BiIMAHKE OEH30J7a Ha OpraHu3M 4YeloBeka). ['eHeTnyeckas CBSI3b MEXIY
YTIEBOJAOPOAAMH, TPUHAICIKAITIMHE K Pa3THIHBIM KJIacCaM.

[TpupoaHbie ICTOYHUKH YTIeBOAOPOI0B. [IpupoaHbIil ra3 u nmonyTtHbIe HeTsIHBIEC Ta3el. HedTh 1
e¢ mpoucxoxaenue. CrocoObl mnepepaboTku He(TU: MEpPeroHKa, KPEKUHT (TePMUUYECKHIA,
KaTaJIMTUYeCKui), Tmupoiu3. I[IpoaykTel mepepaboTkum HedTH, UX TpPUMEHEHHWE B
MPOMBINIJICHHOCTH ¥ B ObITY. KaMEeHHBIN yroiib M MPOIYKTHI €T0 MepepadoTKu

OK 01
OK 02
OK 04
OK 07

Tema 4.2.

Conep:xxaHue yueOHOro MaTepuaJia

OK 01
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DU3UKO-XUMHUYECKIE
CBOMCTBA
YTJIEBOJIOPOIOB

JlabopaTopHble 3aHATHS

Jlaboparopnas pabota Ne3 «CBoiCTBa yTrJIeBOIOPOIOBY.

TpuBuanpHas U MEXIyHapOJHAs HOMEHKJIATYpa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOTYYECHHS
yriieBoAopoaoB. llomydeHne STWiieHa U WM3yYEHUE €ro CBOWCTB. MonelnpoBaHUE MOJIEKYT U
XUMHYECKHX MPEBpallleHu YIJIeBOJAOPOIOB (HA MPUMEpPE 3TaHa, dTUJICHA, alleTHJIeHA U Ap.) U
rajOreHONPOU3BOJIHBIX

OK 02
OK 04
OK 07

Paszgea S. Kucaopomocogep:xamue opranHudecKue coeIuHeHus!

12/4

Tema 5.1.
Cnuptel. Denon

Coaep:xxanue yueOHOro MaTepuaJia

4/-

[IpenenvHbIe OJTHOATOMHBIE CIIUPTHI (METAHO U STAHOMN): CTPOEHUE, PU3NUYECKUE U XUMUYECKUE
CBOMCTBA (peakKIMy C aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOJOPOJaMH, TOPEHHUE), TPUMEHEHNE.
Bonoponnbie cBsi3u MeXIy MOJIEKyJamMH CIUPTOB. DU3MOIOTHYECKOE NEHCTBHE METaHONIa U
ATaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHBIE COUPTHI (ITUICHTIUKONb U TIIMLEPHH): CTPOCHHE, PU3NISCKUE U XUMUYECKUE
CBOMCTBAa (B3aMMOJICHCTBHME CO WICJIOYHBIMH METa/VIaMH, Ka4eCTBEHHAs peakmus Ha
MHOTOaTOMHBIE CIUPTHI). DUBNOIOTHYECKOE EHCTBHME HA OpraHuU3M 4YeloBeka. lIpuMeHeHue
TIMLOEPHUHA U OTUJICHI JTIUKOJIA.

®enon. CTpoeHHE MOJNEKYJbl, (PU3NYECKUE U XUMHUYECKHe CBOICTBa (eHosa. TOKCHYHOCTh
dbeHoma, ero GU3NOIOrHIECKOE JCHCTBUE HA OPraHu3M 4enoBeka. [Ipumenenue dhenona

OK 01
OK 02
OK 04
OK 07

Tema 5.2.
ANbIETUIBI.

KapOoHOBbIE KHCITOTHI.

Crnoxubie 3¢upbl

Conep:kaHue y4e0HOr0 MaTepuaJjia

4/-

Anpaerunpl U KEeTOHBI ((OopMallbIeTHa, aleTalnbJeTH, alleTOH): CTPOCHHE, (U3HYECKUE WU
XUMHUYECKHE CBOMCTBa (pEaKIMM OKHCICHHUS W BOCCTAHOBIICHHUS, KA4YeCTBEHHBIC DPEAKIUH),
MOJIyYeHUE U TIPUMECHEHHUE.

OOHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBBIE KHUCIOTHI (MypaBbHHAsT W YKCYCHash KHCIIOTHI):
cTpoeHHne, (U3MYECKHEe ¢ XUMHUYECKHE CBOMCTBa (OOIIME CBOWCTBA KHCIIOT, pEaKIUs
sTepuduKanmMm), TMONy4eHHe U mpuMeHeHune. CTeapuHOBass W OJCWHOBAas KHUCJIOTHI Kak
MPEICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbljia Kak COIM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ICHUCTBHE.

CrnosxHble 3(hUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢upoB. XKupsbl.
I'maponus xupos. [IpumeHeHue kupoB. bruosiornueckast poib KUPOB

OK 01
OK 02
OK 04
OK 07

Tema 5.3.
Yrnesoanl

Conep:xxaHue yueOHOro MaTepuaJia

4/-

YrneBoasl: cocta, KiaccuuKkanus yrieBomoB (MOHO-, M- M IOJMcaxapuisl). [roko3a —
OPOCTEHIINKA MOHOCAaxXapua: OCOOCHHOCTH CTPOSHHUS MOJICKYJbl, (DU3MUECKHEe M XHUMUYECKUE

OK 01
OK 02
OK 04
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CBOWCTBA TIIIOKO3bI (B3aumojeiictBue ¢ rtuapokcuaom wmeau (II), okuciieHMe amMMHAYHBIM
pactBopoMm okcuja cepedpa (1), BoccraHoBiIeHHE, OPOKEHHE TIIOKO3bI), HAXOKICHHUE B IPUPOJIC,
NPUMEHEHHE TJIFOKO3bI, OHMOJIOTMYECKas pOJIb B JKU3HEACITEIBHOCTH OpraHM3Ma 4eJOBeKa.
®orocunTe3. PpyKTO3a KaK H30MEp TIIOKO3bI.

Caxapo3a — TpeACTaBUTENb IUCAXapUIOB, THAPOJIHM3 CaxXxapo3bl, HAXOXKICHWE B MPUPOAC U
MIPUMEHEHUE.

[Tonucaxapuapl: Kpaxmaidl M LEJUII0JI03a KaKk NpUpOAHbBIC monuMmepbl. CTpoeHHE Kpaxmayia U
[EJUTION03bI, (PU3NYECKHe U XMMHYECKHE CBOMCTBA KpaxMana (TUIpOHn3, KaYeCTBEHHAS] PEAKITUs
C M0JIOM)

OK 07

Tema 5.4.
DOHU3NKO-XUMHYECKUE
CBOMCTBaA
KHCJIOPOJIOCOICPKATIIX
OpTraHUYECKUX
COCIMHEHUN

Conep:kaHue y4e0HOro MaTepuaJia

HpaKTn'{ecmle 3aHATHSA

[Ipaktuueckass pabora Ne8. «HomeHkmatypa  KHCIOPOJOCOAEPX AIIMX  OPTraHUYECKHX
COEIMHEHUIN.

TpI/IBI/IaHBHaH n MCXKIAYHapoaHass HOMCHKJIATypa, XUMHYCCKUEC CBOfICTBa, CHOCOOBI MOJIYyUCHUA
CIUPTOB U (PEHOIOB, KAPOOHOBBIX KHCIOT M 2(PUPOB, ANBJIETHIOB U KETOHOB. COCTaBICHUE CXEM
peakuuii (B TOM 4YHCJIE€ MO MPEUIOKEHHBIM LIEMOYKaM MPEeBpaLIeHH), XapaKTepU3yIOUIX
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOAECPKAIIUX OPTAaHMUECKUX COEMHEHUN

[IpakTtuueckas pabora Ne9. «Xumuueckue W (U3MUECKHE CBOWCTBA KHCIOPOIOCOEPIKAIINX
OpPraHMYECKUX COECTUHEHMSD.

[IpoBenenune, HaONO/EHWE UM ONHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
Ka4eCTBCHHBIE PEAaKIMU OJHOATOMHBIX CIHUPTOB (OKucieHHe dTaHonma okcuaom meau (I1)),
MHOTOaTOMHBIX CIIUPTOB (B3auMOJIeHCTBUE IMLepuHa ¢ ruapokcunom meau (I1)), anpaerunon
(oKUCNIeHMe aMMHa4YHbIM pacTBOpoM okcuga cepedpa(l) wm  rumpokcumom wmemu  (I1),
B3aMMOJICHCTBUE KpaxmaJia ¢ HOJIOM), U3yUEHUE CBONCTB PacTBOPA YKCYCHOM KHUCIIOTHI

OK 01
OK 02
OK 04
OK 07

Pa3zgea 6. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

6/2

Tema 6.1.
AMMWHEL.
AMWHOKHCIIOTEL.
benku

Coaep:xxanue yueOHOro MaTepuaJia

6/2

AMWHBI: METHUJIAMUH — MPOCTEHIIMA TPEICTaBUTENIb aMHUHOB: COCTaB, XMMHYECKOE CTPOCHHUE,
dbuznyecKkre 1 XUMUYECKHEe CBOMCTBA, HAXOXKICHUE B IPUPOJIE.

AMHMHOKHUCIIOTBI Kak aM(OTepHbIE OpraHuYecKue coeAuHEeHHs. Du3nueckue M XUMHUYECKHE
CBOICTBAa aMMHOKUCIOT (Ha mpumepe TINniuHA). buonormdeckoe 3HaYE€HUE AMHHOKUCIOT.
IlenTuael.

benku kak mpuponnbeie monuMmepsl. [lepBuuHas, BTOpUYHAS W TPETHUYHAs CTPYKTypa OEIKOB.

OK 01
OK 02
OK 04
OK 07
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XuMuyecKre cBOMCTBA OEJIKOB: THAPOJIN3, JCHATYpalus, KAUCCTBCHHBIC PCAKIIMM Ha Oenku

IIpakTnyeckue 3aHATHS

[Tpaktuueckas padota Nel(. «CBoiicTBa a30TOCOIEPKAIMUX OPTAaHUICCKUX COCTUHECHHI.

®usnyeckue M XHMHUYECKHME CBOMCTBA aMMHOB (pe€akUMM C KHUCIOTaMM M TOpEHus) | 2

aMUHOKHUCJIOT (Ha mpumepe rmiuHa). Habmonenue u onucaHue JeMOHCTPALMOHHBIX OMBITOB:

JIeHaTypalysi OEJIKOB IPU HarpEeBaHUH, IIBETHBIC PEAKIH OCIKOB
Pa3znes 7. BbIcOKOMOJIEKYJISIPHBIE COeINHEHUS -2
Tema 7.1. Copepxanue yueOHOro MaTepuaJia -2 OK 01
IInmact™Maccsl. IIpakTHYecKkHe 3aHATHA OK 02
Kayuyku. Bonokna [Ipaktuueckas pabora Nell. «CuHTe3, aHanu3 W KiIacCU(MUKAIUS BBICOKOMOJICKYJISIPHBIX OK 04

COEJIMHEHU I OK 07

OcCHOBHBIE TOHSATUS XUMHUHU BBICOKOMOJIEKYJISPHBIX COEIMHEHUH: MOHOMEp, TMOJHMeEp,

CTPYKTypHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLUU, CpeAHssl MoJjeKkylspHas wmacca. OCHOBHbIE

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOTUMEPU3AIIHS U MOJUKOHICHCAIIHS. 2

O3zHakomiieHHE C OOpasliaMu MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacCC, Kay4dyKOB:

IIACTMACCHI (MTOJIMATHIICH, TOJUIPONIICH, TOJUBUHUIXIOPH, MOJUCTHPOI); HATYpalIbHBIA U

CUHTETHYECKHE Kaydyku (OyTaJueHOBBIH, XJOPONPEHOBBIH W H3OINPEHOBBIN); BOJOKHA

(HaTypanbHBIe (XJIONOK, IIEePCTh, IIEIK), HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO03a),

CHHTETHYECKHUE (KaIpPOH M JaBCaH)
KonTtposbnasi pabGora .
3 CTpyKTypa 1 CBOWCTBA OPraHMUYECKUX BEIIeCTB (10 pa3zienam 3-7) 2
Pa3znen 8. Xumusi B ObITY H NIPOU3BOACTBEHHOM /1€ATEJIbHOCTH YeJI0BEKA 8/4 OK 01
Tema 8.1. Copnepxxanue yuyeOHOro MmaTepuaJia 8/4 OK 02
XuMuuecKue [MpaBuiaa SKOJOTHYECKH MEIECOOOPAa3HOrO MOBEICHUS B OBITY M TPYIOBOW NEATCIHHOCTH B OK 04
TEXHOJIOTHH LENSIX COXPaHEHHUS CBOETO 3J0POBbS M OKpYXalolled MNpUpOIHON cpenbl, OMacHOCTh OK 07
B NIOBCEHEBHOM | BO3/IEHCTBUA HAa JKMBbIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTHCIBHBIX  KJIAcCOB
U 1pohecCHOHAIBHON | (YIIIEeBOIOPOIBI, CIUPTHI, (PEHOJBI, XJIOPOPraHWYECKHE MPOU3BOIHBIC, albIACTHABI U p.), 2

ACATCIIBHOCTH 4YCJIOBCKA

MOKa3aTceiib MPEACILHO I[OHyCTHMOﬁ KOHIOCHTpPAIUH U €TI0 UCIIOJIb30BAHUC.

Ponp xumMum B oOecCreYeHWH HSKOJIOTHUECKOW, IHEPreTHYECKOW M THUIIEBON 0€30MacHOCTH,
pa3sBUTHU MCAUILINHBI, CO3JaHNNn HOBBIX MaTCpHraIoB (B 3aBUCUMOCTHU oT BUIa
poeCCHOHAIBHON JIEATETLHOCTH), HOBBIX HCTOYHHKOB YHEPTHUH (QJIbTEPHATUBHBIC HCTOYHHUKHU
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sHepruu). lloHATHEe O HAYYHBIX METOJAX TMO3HAHMS BEIIECTB M XUMHUYECKUX DPEaKIIH.
[IpencraBnenust 00 OOMMX HAYYHBIX MPUHIMUIAX MPOMBIIUIEHHOTO TOJXYYEHHUS BasKHEHIINX
BelIeCTB (Ha MpUMepax MPOU3BOJICTBA AMMHAKA, CEPHON KHUCIIOThI, METAHOJIA).

XuMHUsLT W 3/I0pOBbE HYENOBEKa: NpaBWiIa O€30HacHOTO HCIOJIb30BAHUS JICKAPCTBEHHBIX
penapaToB, ObITOBOM XMMHHU B TOBCEAHEBHOM KM3HU

IIpakTnyeckue 3aHATHS

[Ipaktuueckas pabora Nel2. «IIpuMeHeHHE XMMHYECKHX BEIIECTB M TEXHOJOTHH C y4eTOM
Oyayuiel mpodeccnoHaNbHOMN AeTETLHOCTI.

Pemenne keiic-3ajad 1o TeMaM: MUIIEBbIE MPOAYKTHI, OCHOBBI PallMOHAIBLHOIO IHUTAHUS,
BAKHEUILIME CTPOUTENIbHBIE W  KOHCTPYKIIMOHHBIE MAaTEpHUalbl, CEJIbCKOXO3SICTBEHHOE
MIPOU3BOJICTBO, KPAacKu, CTEKJIO0, KepaMuKa, MaTepuaybl IS SJICKTPOHUKH, HAHOMATEPUaJbl,
TEKCTUJIbHBIC BOJIOKHA, WCTOYHHKU DHEPTrUH, OpPraHWYECKHe W MHUHEpaJbHBbIC YIOOPEHUS,
JIEKapCTBEHHBIE M KOCMETUYECKHUE Tperaparhl, ObITOBAsE XUMHSI, MaTEpPHAIIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3amuta: IlpencraBienue pe3ynbTaToOB pelieHWs Kedc-3agad B QopMe MHHH-TOKIana
(momyckaeTcs UCTOIb30BaHNE rpaMIECKUX U MPE3ECHTAIMOHHBIX MAaTEPHAJIOB)

IIpoMeskyTOUHasi aTTecTAlUs MO AUcHUIIMHE (TuddepeHInpoBaHHbIHN 3a4eT)

Bcero

78132
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3. YCJIOBUS PEAJIM3ALNU YYEBHOI'O ITPEIMETA

3.1. Tpe6oBaHMsI K MUHUMAJIbHOMY MaTepPHAJbLHO-TEXHUYECKOMY o0ecreyeHn 0

YyeOHast ayquTopusi ISl 3aHATHH JEKIUOHHOTO THUIA, 3aHATUNH CEMHUHApPCKOrO THIIA,
TPYIIOBBIX W WHIUBUAYAJIbHBIX KOHCYJBTAIMM, TEKYIIETO KOHTPOJII W TMPOMEKYTOUHOU
aTTECTAIlMU, KyPCOBOT'O MPOEKTUPOBAHUS, CAMOCTOSITEIIbHON padboThl Ne 208.

OcHoBHOE 000py/10BaHUE:!

- CTOJ mpernogaBaTeis — 1 mr.

- CTOJIbI yueHnuyeckue — 19 mr.

- CTYJIbSI — 25 IIT.

- IOCKa MapkepHas — | wmr.

- Monwurop Philips 223v/ Monutop ASUS VP228DE — 13 it

- [I9BM Universal D1\D2 — Core i3 8 O3Y 8GB, VGA 2GB - 13 it

- KnaBuarypa + mbimbs Meims Logitech 8 — 13 mt

- Jlazepusiii UITY cranok GKTools GK-LM4545Pro - 1 wi.

- AHTHCTAaTHYECKUI COOPOYHBII CTOJ € 3a3eMJICHUEM — 2 HIT.

- [Ipoextop Benq MW550 — 1 mr.

- HoyTOyk Acer Aspire 3 1 mT.

- Y muuutens HDMI curnana ORIENT VEO045 -1 mir.

- Dkpan s npoekropa Cactus Wallscreen CS-PSW-187x332 1 .

- [ToTonounoe kperieane Kromax PROJECTOR-300 -1 .

- Kabens HDMI Buro HDMI 1.4 -1 .

- KommyTarop 16 port - 1t

[lepeyeHb mporpaMMHOTO 0OECTICUEeHUS:

- Microsoft Office Professional Plus

- Microsoft Windows 10 Professional

- Microsoft Visio

- Firefox

- Acrobat Reader DC

- Koncynwrant [Lroc

- 7-Zip

- Gnu/Linux (Ubuntu)

- OpenOffice

- LibreOffice

Bupryansubeie 1abopaTopHble W TpaKTHUYECKHE PabOTHl Ha YPOBHE CpPETHETO OOIIero

obpasoBanus https://content.edsoo.ru/lab/subject/5/



https://content.edsoo.ru/lab/subject/5/

JlaGopaTopusi ananutuuyeckoit xumum (norosop c¢ I'BIIOY JIO «Kunrucenmnckuii
KOJUIEIDK TeXHOJoTuu U cepBuca» ot 01.09.2024)

- lIkad BeITsKHON XUMHUUeckor 1610x930x2350Mm, ¢ moaBeAeHUEM BEHTUIISITUOHHON
CUCTEMOH

- TymOa BenTWIHMpyeMas BcTpauBaemass B BbITsDKHOW mikad 1500x565x690, c
MOJIBEICHUEM BEHTHJISIIUOHHON CHCTEMOIt

- Tymba BeHTMIIMpYyeMas BcTpauBaeMasi B BBITSDKHOHM mikag1400x570x600 tpexaBepHast
s xpanenus JIBXK

- CTon OCTPOBHOM-XUMHUYECKUN 6-MECTHBIM MO 3 pabouyux 30HBI C KaXKIOW CTOPOHBI.
COX-K-K3, ra6aputer 3600x1500x900/2135 - nmns 6 paboyumx MeCT C IMOABEICHUEM
BEHTWJISILIMOHHOM CUCTEMBI Ha 6 pabouux TOYEeK

- Cron TuTpoBasbHBI Kapkac cTajb MOPOLIKOBOE  IOKPBITUE, Pa3MEPBI:
1200x650x900/1850

- [lIxad BeITsDRKHON A1 TepMokamep 950x730x900/2130, cTab MOPOIMIKOBOE MOKPBITHE

- Tymba nmoxkatHasi, TpH flMKa, ctajib - CTajdb MOPOIIKOBOE MOKPBITHE, TPH SIIUKA.
Pa3smepsnr: 500x450x710 — 24 ur.

- Ctoxn BecoBoii , BecoBas ruuTa 450x500 Ha HE3aBUCHUMO¥ omope

- Cranp nopomkoBoe nokpsitue, 900x610x800

- TaGypet nabGopaTopHbIi -24 1IT.

- Ctyn nabopaTopHbIi - 24 1mIT.

- Cron nmabopatopHsiii Kapkac ctanp mopomikoBoe mokpeitue, monku MJ®. Pa3zmepsr:
900x600x900 — 24 .

- Ctost mpenoiaBatesisi MUCbMEHHBIN — | 1IT.

- [llka¢ HaBecHOM

- Kapkac cranb nopomkoBoe nokpsitue, noaku MA®. Pazmepri1200x330x450

- llIxad ans nocyasl, npudbopos u gokyMeHToB 900x550x1850

- Cton mpucteHHbIid xumuueckuii 1200x650x900/2135

- Moiika Cranp nopouikoBoe nokpsitae, 1200x650x900/1850

- kad ans xumpeaktuBo [lokpertne MJI®, kapkac cranb, 600x550x1850

- llIxad nns xpanenus JIBXK. Cransb, nopomkoBoe nokpeitre, 600x610x1955

- IHTepakTUBHBIN KOMIIJIEKC MHOTO(YHKITMOHAIBHBINA JUCIUICH cO BcTpoeHHBIM [1K

- HamonipHas cTolika J1st MHTepaKTUBHOTO KoMIuiekca 427°-90” Ha konecax

- IIK nmpenonasatens mporueccop 4x3.6 I'Tu, 8 I'b DDR4, SSD 512 I'b, HDD- 2Thb,
monuTop 21,5" full HD 1980*1024, manunynsarop meimb+kiaaBuatypa tun USB

- MeTaJ’IJ’IOl"pa(I)I/ILIeCKI/Iﬁ MHKPOCKOIT UCCJICAOBATCIIBLCKOT'O KJIaCcCa
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- [Inanason yBenudyeHus mukpockorna 50, 100, 200, 500, 1000.

- Onrtunueckuid mukpockon. Jlunanazon ysenuyenus, ot 40 go 400. Yronm HakiioHa
TyOycoB, 30° peryirpoBKa MeX3pauykoBOTO PACCTOSIHUS 55-75 MM.

- CKaHUPYIOIIUN 30HOBBIM MHUKPOCKOTI

- AHQJINTUYECKHE BECHI

- HawmGonpmmii npenen B3pemmBaHuss 210 1. duckperHocts 0,0001. HenwmneirHOCTH
0,0003.

- Texnoxumuueckue Becol [Ipenen B3BemnBanus, 1-1000 r.

- [Ipenu3nonHbIE BECHI

- MakcumanbHhbiii Bec B3BemnBanua420 r. Juckpernocts 0.01

- CriektpodoTomeTp + HaOOP KIOBET

- CnextpanbHbli Auana3oH, Hm. ot 190 no 1100. /Inana3zon usmepeHuil CeKTpaabHbIX
KO3 (UITMESHTOB HAIIPABJICHHOTO Tporyckanus 1-99%

- Jlucniepratop yHUBEpCAIbHBIN

- JMcTIIIISATOp 1a00paTOPHBINA, TPOU3BOJUTEIBHOCTD, 4 IUTP/4U

- YIIbTpa3ByKOBasi MOMKa

- Jlaboparopuas L{entpudyra Bpamarommii Mmoment, 6000 06/mMun. 6000.

- MHoromecTHass MarHuTHas Memalka ¢ nojorpeBoM JluamazoH HarpeBaHHS
temnepatyp, 50-500°C

- HarpeparenbHas miuutka. moutHocTs Harpesa 1000 Bt 1000.

- CymmneHb mKad maboparopHerii. MakcumanbHas Temmepatypa, 350 °C , O6bvem
paboueii kamepsl, 80 m?

- Pedpakromerp Pabouas qymmua Bomubl, 584 Hm

- Cocyn Ibtoapa. BMmectumocTts, 16 1.

- MydenbHas neur MakcumalnbsHas Temrepartypa Harpesa, 1100°C.

- DNeKTpoHHEIH TepMoMeTp/luamnazon u3mepenus remmnepatypsl -50-+150°C

- Korgykromerp 1abopatopHbIid

- [TorpemnocTts, 0,5%, Tepmokomnencanus, S0°C 50.

- Konnykxromerp-conemep [orpemnocts 2% Tepmokommencanus, 50 °C 50.

- ABTOMaTHYECKHE MUKPOMMIIETKH NTepeMeHHOro o0bEma i 1

- ABTOMaTH4YeCKHE MUKPOIUIETKH epeMEHHOro 00bEMa, THIl 2

- ABTOMaTH4YECKHE MUKPOIIUIIETKH IIEPEMEHHOro 00bEMa, THIT 3

- ABTOMaTHY€CKHE MUKPOIMIIETKH ITOCTOSHHOTO 00bEéMa, Tum 1

- ABTOMaTHYECKHUE MUKPOTTUTIETKH ITOCTOSTHHOTO 00BhEMa, Tum 2

- ABTOMaTH4ecKkue MHUKPOITUIICTKU ITOCTOSIHHOT'O O6’LéMa, Ty 3
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- ABTOMaTHY€CKHE MUKPOIUIIETKH MOCTOSHHOTO 00bEMa, Tun 4

- Buckosumertp, tun 1

- Buckosumerp, tum 2

- Habop apeomerpoB

- TepmomeTp cimpTOBOI

- bapometp

- [lcuxpometp rurpometp THm 1

- [lcuxpomeTtp rurpomerp tui 2

- TepMorurpoMeTp 31€KTPOHHBIN

- Usmeputens naBienus u pacxona (tpyoka [TUTO)

- Manometp

- [lITanreHuMpKyJIb

- MynbsTumeTp

3.2. UndopmanuonHoe odecrnedeHne 00yuyeHus

Iepeyens HCTO0JIb3yeMBbIX y4eOHbIX U31aHuH, HNuTepHer-pecypcos,
JAOTOJIHUTEIbHOM JIUTEPATYPbI

OcHoBHasi IuTEpaTypa:

1. Xumus . y4eOHHK O cpemHero  npodecCHOHaIbHOro  oOpasoBanms /
1O. A. Jlebenes, I'. H. ®aneeB, A. M. T'ony6eB, B. H.IllamoBan; mom oOmel pegakuuen
I'. H. ®aneeBa. — 2-e usn., nepepad. u mom. — Mocksa : M3marensctBo FOpaiit, 2024. —
431 c. — (IlpodeccuonansHoe oOpazoBanue). — ISBN 978-5-9916-7723-3. — Texkcer
anexkTpoHHbd  //  OOpasoBarenpHas  1uiatrgopma  FOpait  [caiit]. —  URL:

https://urait.ru/bcode/513073.

2. AundunorenoBa, W.B. Xumwusi: yueOHMK W TPAKTUKYM Ui CPEIHErO
npodeccuonansHoro oopazopanus / M. B. Audunorenona, A. B. badkos, B. A. TlonikoB. — 2-¢
u31., ucnp. u Ao — Mocksa : M3garensctBo HOpaiit, 2024. — 291 c. — (IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-11719-6. — Tekct : anextpoHHbld // OOpa3oBaTeiabHas
matdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513807.

3. Tynukus, E. 1. Xumusa. B 2 u. Yacte 1. OOmas u HeopraHudeckass XUMHUS :
yUeOHHUK [T cpeHero npodeccruonansHoro oopasosanus / E. Y. TynukuH. — 2-€ u3., uctp. u
mon. — MockBa : UsmarensctBo  IOpaiir, 2024.— 385c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-02748-8. — Tekcr : snekrponHblii // ObOpa3oBarenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513730.

4, Tynukun, E. 1. Xumusa. B 2 4. Yacte 2. Opranudeckas XuMus : y4eOHUK ISt

cpennero mpogeccuoHanbHoro odpaszoBanusi/ E. WM. Tynukun. — 2-e¢ u3a., wcnp. U A0H. —
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https://urait.ru/bcode/513730

Mocksa : M3narensctBo FOpaiit, 2024. — 197 c. — (IIpodeccronanpHoe 00pa3oBaHuE). —
ISBN 978-5-534-02749-5. — Texkct : anektpoHHbii // OOpa3oBatenbHas miaatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/513731.

o. Huxonsckuii, A.b. Xumusga: y4eOHUK H TpPaKTUKyM [UId  CPEIHETrO
npodeccuonansHoro odpasoanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3j., nmepepad. u
mon. — MockBa : MzmarensctBo  FOpaiir, 2024.— 507 c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-01209-5. — Tekcr : snekrponHb // ObOpa3oBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513537.

6. Pocun, U. B. Xumus. Y4eOHUK U 3aJa4HUK : I CPEIHETO MPOPECCHOHATBHOTO
obpazoBanusi/ W. B. Pocun, JI. [I. Tomuna, C.H. ConoBseB. — MockBa: MW3marenbcTBo
KOpaiit, 2024. — 420 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-9916-6011-2.
— Texkct : oanekrponssii // OOpasoBartenbHas mmnatrgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/512022.

7. Andunorenona, . B. Xumus. bazosbiii ypoBerb: 10—11 kimaccsl : y4eOHHK 15
cpennero obmero obpaszoBanusi/ U. B. Aupunorenora, A.B. ba6kos, B. A. [lonkoB. — 2-¢
u3l., wucnp. u o jgon.—  MockBa:  UsmarensctBo  FOpaiit, 2024.— 290c. —

(O6meobpazoBarenpubii mukiT). — ISBN 978-5-534-16098-7. — Teker : 31MeKTpOHHBIA //
O6pasoBarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530422.

8. Xumus. 3aladHuK . ydeOHOe TocoOue Il CpeaHero MpogeCcCHOHATBHOTO
obpazoBanus / 0. A. JlebeneB [u ap.]; mon oOmeit pemakmueit I'. H. ®aneeBa. — Mockaa :
WznarensctBo FOpaiit, 2024. — 236 ¢. — (IIpodeccuonanproe odpasosanne). — ISBN 978-5-
9916-7786-8. — TekcT : anekTpoHHbI / O0pa3oBarensHas wardgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/513091.

9. 3aiines, O. C. Xumus. JlabopaTopHbIi NpakTUKyM UM COOpPHMK 3ajay : yueOHOe
nocobue mns  cpemHero mpodeccuonansHoro obpazosanms /  O. C. 3aiineB. — Mocksa :
WznatenberBo FOpaiit, 2024. — 202 ¢. — (IIpodeccronanpaoe oopazoBanue). — ISBN 978-5-
9916-8746-1. — TekcT : anmekTpoHHBIH // Ob6pa3oBaTenbHas miaTdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/513541.

10.  OneitaukoB, H. H. Xumusi. ANroputMmbl pemieHds 3a7ad U TECTHI : yueOHOe
nmocobue  mua  cpemHero  mpodeccuoHanbHOro — obpaszoBanusi/  H. H. Oneiinukos,
I'. IT. MypaBseBa. — 3-¢ u3a., ucnp. U jgon. — Mocksa : U3marensctBo HOpaiit, 2024. —
249 c. — (IIpodeccuonanproe obOpazoBanue). — ISBN 978-5-9916-9665-4. — Tekct
uIeKTpoHHBIH  //  OOpaszoBarenpHas  matgpopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/513860.

HNHTepHeT-pecypcesl
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1. http://school-collection.edu.ru/ - Exunas xomtekmus [TOP. ITpeamerHas KOJICKITHSI

«XuMHsI» - LIEHTpaAJIM30BaHHas KOJUIEKIINS HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB

2. http://www.chemnet.ru/ - Tloptan (yHIaMEHTAILHOIO XHMHYECKOTO OOpa30BaHUsI

Poccun
3. http://chemistry.narod.ru/ - O6pa3oBatenbHbIii TOpTaT «MHUP XUMHUI»

4. http://him-school.ru/ - BupTyanbHas XuMU4ecKas IIKoJIa

9. http://kontren.narod.ru/ — YueOH0-00pa3oBaTeNbHbIN NOPTAN «XUMHUS TSI BCEX)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
MNPEJIMETA
KoHTponb ¥ oOmEHKa pe3yJabTaToOB OCBOCHHS — OOIIEOOpa3oBaTeNbHON  yUICOHOM

JUCHUIINIMHBI PACKPBIBAKOTCA YCPE3 MUCHUIIMHAPHBIC PE3YJbTaThbl, HAIIPABJICHHBIC Ha

(I)OpMPIpOBaHI/IC O6H_II/IX n HpO(pCCCI/IOHaJ'IBHLIX KOMIIETCHITUH I10 pasaciiaM u TCMaM COACPKaHUA

y4eOHOT0 MaTepuania.

Ooémas/npodeccuoHanbHast

Tun oneHoYHBIX

Pa3zpnen/Tema .
KOMIIeTEHIIUs MeponpusTHi
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 mpoQecCHOHANTBHON IeATeThHOCTH Tema 2.1,2.2
OPUMEHUTEIBHO K Pa3IMYHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYeTHbIi onpoc
Tema 5.1-5.4 Pewrenne pacu€THbIx 3a1a4
Tema 6.1 HaOmroenue 3a xoqoM
Tema 7.1 BBITTOJHEHUS TTPAKTHUKO-
Tema 8.1 OPHEHTUPOBAHHBIX 3aJaHUI
OK 02. Ucnosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, [IpencraBnenue
CpelcTBa MOUCKA, AHAJIA3A U 1.6,1.7 pe3yabTaToB
UHTEpIpETai HHPOPMAILINH, U Tema 2.1,2.2 MPAKTUYECKUX U
UH(OPMAIIMOHHbBIE TEXHOJIOTUH [T Tema 4.1, 4.2 nabopaTOpHBIX PaboT
BBITIOJIHCHHUSI 33724 PO eCCHOHATBHON Tema 5.2-5.4 [IpoBeneHne XuMHUUECKOTO
NEeATEILHOCTH Tema 6.1 JKCIIEpUMEHTA
Tema 7.1 Brinonnenune
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot no
D¢ heKTUBHO B3aMMO/ICHCTBOBATH U Tema 2.1,2.2 paszaciam JUCHHUTUIMHBI
paboTaTh B KOJIEKTHBE U KOMAH/IE Tema 4.1, 4.2 OrneHka caMOCTOSITEILHO
Tema 5.2-5.4 BBIIIOJIHEHHBIX 3aJaHul
Tema 6.1 3ammra penieHus Kec-
Tema 7.1 3a1au4 (c yuetom Oymayiein
Tema 8.1 npodeccnoHanbHOM
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7 NESITEIbHOCTH)
OKpYKalolleu cpepl, Tema 5.1 Brinonnenue 3aganuii
pecypcocOepexennto, IpuMeHsTh 3Hanus | Tema 8.1 IIPOMEKYTOUHOU
00 M3MEHEHUU KINMaTa, IPUHLHUIIBI aTTecTaluu

OepeKITMBOTO MPOU3BOCTBA, YIPPEKTHBHO
JCCTBOBATh B UPE3BhIUANHBIX CUTYAIHIX
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