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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEH ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHON JUCHUIIJIMHBI
O/1k.02 Xumus HedTH 1 raza

1.1. MecTo THCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl
Huctmmumaa O/lx.02 Xumus HepTH U ra3a BXOAUT B 00IIe00pa30BaTEIbHBIN UK

[TITKPC kak Kypc 1o BeIOODY.

Oo6meobpazoBarenbHas gucuuiuimHa OJ[k.02 Xumus HedpTH H raza SBISETCS
JIOTIOJTHATEILHON YacThi0 00Ie00pa3oBaTeIbHOTO IHMKJIa 00pa3oBaTEIbHON MPOrPaMMBbI
CIIO B cootBerctBuu ¢ PI'OC no npodeccun 21.01.02 Oneparop mo peMOHTY CKBa)KUH.

1.2. Henp u niianupyemblie pe3yabTaThl 0CBOCHUS JUCHUILINHBI:

1.2.1. Hean 0611eo00pa3oBaTeIbHOM AU CHUIIMHBI

Conepxanne mporpamMmbl  o0meoOpazoBaTenbHor auctuummabl OJ[k.02  Xumus
He(TH U raza HapaBJIEHO HA IOCTUKEHUE CIEAYIOIIEH 1IeIH:

— ((opmupoBanue u yriyOneHue 3HaHWUH B 00JacTH XuUMUM HePTH (O cocTaBe W

CBOMCTBaX HE(TAHBIX CHCTEM, Ta30B PA3IUYHOIO MPOUCXOXKIACHHUS M METOAAX WX

HCCIICIOBaHUS);

03HAKOMJICHHE C TEXHOJOTHUECKON KJIacCH(PUKAIMEH MPOIECCOB MepepadoTKu HeDTH;
3HaKOMCTBO C OCOOCHHOCTSIMU HE(PTH KaK CBHIPhSI TSI IPOIIECCOB IMEPETOHKH;

— TIOHMMaHHE CBSI3M MEXKIY COCTaBOM, TEPMOJMHAMUYECKUMHU YCIOBHUSIMH U (PU3UKO-
XUMHUYECKHUMH CBONCTBAMU HEPTIHBIX CHCTEM,
— TIOHMMaHHUE BJIMSHHS cOCTaBa HE(TH Ha KayecTBO HE(YTEMPOIYKTOB.

1.2.2.

Ilnanupyembie

pe3yJIbTaThl

0CBOCHUSA

001eo0pazoBaTeIbHOM

aUCHUILIAHEI B c00TBeTCcTBHH ¢ PI'OC CIIO m Ha ocHoBe ®PI'OC COO
Ocoboe 3HaueHne TuCIUITnHA uMeeT pu popmupoBanuu u pazputuu OK u [1K

Kon n HaumeHoBaHue

[Tnanupyemsble pe3ynbTaThl OCBOCHUS TUCHUTUIHHBI

bopMUPYEMBIX KOMIETSHITHIA Oouue JAucuunimHapHbie
OK 02. cnonp3oBaTh B ods1acTn HEHHOCTH | -yM€Th  IUIAaHUPOBAaTb U
COBPEMEHHBIE CPEJICTBA HAYYHOI0 MO3HAHUS: BBITIOJTHSATH XUMHUYECKHUIA
MOKCKa, aHaJIn3a u -c(hopMHpOBaHHOCTH JKCIIEPUMEHT;
UHTEPIIPETAIINH MHUPOBO33PEHUS, -pemiathb
uH(pOopMaluu U COOTBETCTBYIOILIETO SKCIIEPUMEHTANIbHBIE 3aJlauu
uH(pOpPMaIMOHHBIE COBPEMEHHOMY YPOBHIO | B COOTBETCTBHH C MPABUIAMH
TEXHOJIOTUH IS pa3BUTUA HayKu U | TEXHUKH 0€30MacHOCTU TpH
BBITIOJTHEHMS 32/1a4 OOIIECTBEHHONW  MPAKTUKH, | OOpAIIEHUN C BEIIECTBAMU H
npodecCHOHATbHON OCHOBaHHOTO Ha JAuWayore | 1abopaTopHBIM
JIeSITEbHOCTH. KYJIBTYp, CHOCOOCTBYIOIIEro | 000pyaOBaHUEM;

OCO3HAHUIO CBOETO MECTa B | MPEACTaBIATh  PE3yNIbTaThl

MOJIMKYJIbTYPHOM MHPE;
- COBEPIICHCTBOBAHHE
SI3BIKOBOM M UYHMTATEILCKOM
KyJIbTYphl  KakK  CpeACTBa
B3aUMOJICUCTBUS MEXIY
JIOIbMU U MO3HAHUS MUPA;
-OCO3HaHHE IICHHOCTH
Hay4yHOU JIeSITEILHOCTH,
TOTOBHOCTb  OCYILECTBJISATH
MPOEKTHYIO u
HCCIIEI0BATENIbCKYIO

eI TEILHOCTh

XUMHUYECKOTO HKCHEPUMEHTa
B ¢dopMe 3amucH ypaBHEHUH
COOTBETCTBYIOLIUX peaKUui
U (hopMymupoBaTh BBIBOJIBI
Ha OCHOBE 3TUX PE3y/IbTaTOB;
-yMeTh aHATM3UPOBATh
XUMHUYECKYI0 HH(pOopMaImio,
MOJy4aeMyl0 W3  Pa3HBIX
HCTOYHUKOB (cpencTs
MaccoBOM MH(POPMAIINH, CETh
WHTepHer u apyrue);

- BIAJNeTh  OCHOBHBIMH
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WHJIUBUYAJIBHO U B TPYIIIIE;
OBJaageHue
YHUBEPCAJIbHBIMHA
yueOHBIMHU
MO3HABATEJIbHBIMH
JIeCTBUSIMM

B) padora ¢ ungopmanueii:
-BJIaICTh HABBIKAMH IMOJYUCHHUA
I/IH(l)OpMaLII/II/I U3 HCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOATEIILHO
OCYHICCTBJIATL IIOMCK, aHAJIM3,
CHUCTEMAaTHU3al U0 u
HHTEPIPETALU0 HHPOpPMALUU
pasTUYHBIX BHAOB ©  (hopm
NpEACTABJICHUS,

-COo31aBaThb TEKCThI B
pa3nugHBIX (hopMaTax c y4yeToM
Ha3Ha4Y€HUA I/IH(l)OpMaLII/II/I u
LEeJICBO ayJUTOpUH, BbIOMpas

ONTUMAJIBHYIO bopmy
IpE/ICTaBICHHS u
BU3yallu3alluiy;

-OIIeHUBATh JOCTOBEPHOCTD,

JICTUTUMHOCTbD I/IH(I)OpMaHI/II/I, cc

COOTBETCTBHE  IPABOBBIM |
MOPaIbHO-3THYECKUM HOpMaM;
-HCTIOJIb30BaTh cpezacTBa
MH()OPMALTMOHHBIX u
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B peleHun
KOIrHUTUBHBIX,
KOMMYHHKATHUBHBIX "
OpraHu3aliuOHHBIX 3aga4 Cc
cOOJII0ICHIEM TpeOOBaHUIA
3PTOHOMUKH, TEXHHUKH
0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepeKeH s, PaBOBBIX
U OTHYECKUX HOPM, HOPM
WH(POPMAITMOHHON

6e30macHOCTH;
- BJIAJIETh HABBIKAMU
pacro3HaBaHUS U 3aIUTHI

METOIaMH HAy4IHOTO
MTO3HAHUS BEIIIECTB u
XAMHYECKHUX SIBJICHU
(HaOnrofieHne,  M3MEpEHHe,
AKCTICPUMEHT,
MOJICJIUPOBAHUE);

-yM€Th NPOBOJUTH PACUYETHI
0 XUMUYIECKUM (opMyiaM U
YPaBHEHUAM XUMHYECKHUX
pEaKUHil C HMCIOJIb30BAHUEM
(bU3IIECKUX BEJINYMH,
XapaKTEepU3YIOLIUX BEIIECTBA
C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, 00bemMa (HopMaIbHbIE
yCIIOBUS) Ta30B, KOJIWYECTBA

BEIIECTBA; UCII0JIb30BaTh
CUCTEMHBbIE XUMHUYECKHE
3HaAHUA JJISL IMPUHATHUA
pelIeHi B  KOHKPETHBIX
KU3HCHHBIX CUTyalusix,

CBsA3aHHBIX C BCIICCTBAMHU H
HUX IPUMCHCHUCM.

UHQOPMAIHH,

uHGOPMAIHOHHOM

0€30MacHOCTH JTUYHOCTH.
OK 03. ILnaruposars u B 4acTH TPYAOBOIO | - BJIAJIETh cucTeMoi
peann30BbIBaTh COOCTBEHHOE BOCITUTAHMS: XMMHYECKHX 3HAHWH, KOTOpas
npodeccnoHaIbHOE U -TOTOBHOCTb K TPYIy, | BKIIOYAeT: OCHOBOIOJIAraoIIne
JUYHOCTHOE PA3BUTHE, OCO3HaHUE LIEHHOCTU | HOHSTUS
IpeAIPUHUMATENBCKYIO MacTepcTBa, TPYAOI00HUE; - YMETb BBIABJIATH XapaKTEPHbIE
JEeATENILHOCTD B -TOTOBHOCTb K  QaKTUBHOW | IPU3HAKM M B3aUMOCBA3b
npodeccuoHanbHOM chepe, JeATeIbHOCTU U3Y4EHHBIX HOHSTUH,
UCIIOIb30BaTh 3HAHUS MO TEXHOJIOTHUYECKOM U | IPUMEHITh COOTBETCTBYIOILUE
(MHAHCOBOI TPAMOTHOCTH B COLIMAJIbHON  HAIPABIEHHOCTH, | MOHATHUS npu OIMCaHUU
PA3IMYHBIX KU3HEHHBIX CIIOCOOHOCTh ~ MHUIMHUPOBATh, | CTPOCHUS U CBOICTB
CUTYaIHsX. IUIAaHUPOBATh U | HEOPraHHUYECKUX u

CAMOCTOSITENIBHO  BBINONHATH | OPTAaHUYECKUX BEIECTB M HUX




TaKyro JCSITCIbHOCTD;
-MHTEpEC K Pa3InYHbIM chepam

npodeccHoHaTLHOM
JIESTEIILHOCTH,

OgiajieHHe YHUBepCAIbHBIMU
Y4eOHBIMHU
MO3HABATEIbHBIMH
JNeiCTBUAMM:

a) 0a3oBble  JIOTHYECKHe
JaeicTBUSA:

- CaMOCTOSITEIILHO
(hopMyIIHPOBAThH u
aKTyalH3upoBaTh  IpolieMy,
paccMmaTpuBaTh ee
BCECTOPOHHE;

-yCTaHaBIIMBATh CYIIECTBEHHBIN
MpU3HAK WJIM OCHOBaHUS IS
CpaBHEHUs, KJIACCUPUKAIUN U
000011IeHHS;

- onpeNesaTh eI
JIeATEeIbHOCTH, 3a/1aBaTh
mapaMeTpel W KPUTEpUH WX
JIOCTHKECHHUS,

-BBISBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPCUHS B
paccMaTpuBaeMbIX SABICHUX;
-BHOCUTh KOPPEKTUBBI B
JIeATEIbHOCTD, OIICHUBATh
COOTBETCTBHE pe3yIbTaToB
HensiM,  OIIEHWBAaTh  PHUCKHU
MOCJIE/ICTBUN AESTEIBHOCTH;
-pa3BHUBAThH KpeaTHBHOE
MBIIIUICHWE  TIPU  PEHICHUU
JKU3HEHHBIX MPOOIIeM

0) 6azoBbIE
HccJIeI0BaTeIbCKHE
aeiicTBUs:

-BJIaJICTh HABBIKAMU  Y4eOHO-
HCCIIeI0BATENIbCKOM u
MPOEKTHOU JIeATEeIIbHOCTH,
HABBIKAMH paspeuieHus
mpo0Jem;
-BBIABIISITh
CJIC/ICTBCHHBIC
aKTyaJIu3upoBaTh 3a/1auy,
BBIJIBUTaTh TUIIOTE3Y ee
pelIeHus, HAXOAUTh apTyMEHTHI
Il JTOKa3aTelbCTBA  CBOUX
YTBEPKJICHU, 3a7aBaTh
napaMeTpbl " KpUTEPUHU
peuieHus;

-aHAJIM3UPOBATH TOITYYCHHBIC B
xoJ1e permieHus 3a/1a4n
pe3yabTaThl, KPUTUYECKU
OIICHUBATh HUX JOCTOBEPHOCTb,
MPOTHO3MPOBATh HM3MEHEHHE B
HOBBIX YCIIOBUSIX;

-yMeTh MEPEHOCHUTHh 3HAHUS B

MIPUYHUHHO-
CBSI3U u

MIpEeBpAaIlCHUN;
B3aUMOCBSI3b XUMUYECKUX
3HAaHUM ¢  [OHATUSAMH U
MIPEJICTaBICHUSAMHI JOpyTUX
€CTECTBCHHOHAYUYHbIX
IPEMETOB;

- YMETH HCIIOJIb30BaTh
HaMMEHOBAHUS XUMHUYECKHUX
COCIMHEHUH MEeXIyHapOJHOIO
COr03a TEOPETUUYECKOU u
NPUKIIaTHON XUMUHU u
TPUBHAJIbHBIE Ha3BaHUs
BAXHEHIINX BeIIeCTB (ITUIIEH,
aleTWICH, TIHLEepUH, (eHol,
(dhopMasbaeru/, YKCYCHAast
KHCJIOTa, TIUIWH, YyTapHbBII Tas,
VIJIEKHCBIE  ra3,  aMMHaK,
raimeHas W3BECTb, HeEralleHas
U3BECTh, TMHThEBas coda U
JOPYTuX), COCTAaBISATH (HOPMYJIBI
HEOPraHUYECKUX u
OpraHUYECKUX BEIIIECTB,
ypaBHEHUS XUMHYECKHUX
peakuuii, OOBSICHATE UX CMBICI,
NOATBEPXKIOATh  XapaKTEPHBIE
XHUMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIINMHU
IKCIEPUMEHTAMHA U 3alUCSIMH
YpaBHEHUI XUMHUYECKUX
peaxumii;

- YMETh MPOBOAUTH PACcUETHl MO
XUMAYeCKHM  dopMysiaM |
ypaBHEHUSIM XUMHUYECKHUX
peakuuii ¢ HUCHOJIb30BaHUEM
(hm3maeckux BEJIMYUH,
XapaKTEepU3YIOIUX BeIIeCTBa C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, o0beMa (HOpMalbHBIC
YCIIOBHUS) Ta30B, KOJIMYECTBA
BEIIECTBA; HCIIOJIB30BaTh
CHCTEMHbIC XUMHYECKHE 3HAHUS

BBIABIIATH

Ul TPHHATHS ~pEIIeHHd B
KOHKPETHBIX KUZHEHHBIX
CUTyauusiX,  CBS3aHHBIX  C
BEIIECTBAMU u ux
MIPUMEHEHHUEM.
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IMO3HABATCJIIbHYTO u

MPAKTUIECKYIO obmactu
KUIHENIEATEITHHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS
u3 pasHbIX MPEeIMETHBIX
obnacrei;

-BBIJIBUTATh ~ HOBBIC  WJICH,
npeJyiaraTh OpUTHHAJIBHBIC

TTOIXO/IBI M PEIIICHUS;
- CIIOCOOHOCTB HUX
HCITOJIb30BAaHUS B
IMO3HABATCIILHOM 1 COITMAILHOM

TIPAKTHKE.
OK 04. DddexTuBHO -TOTOBHOCTH K CaMOpa3BHTHIO, | - YMeTb IUIAHHPOBAaTb |
B3aUMOICHCTBOBATH U CaMOCTOSITEIIEHOCTH U | BBIIOJHATD XUMHUUYECKHI
paboTarh B KOJUICKTUBE CaMOOIIPEICICHHUIO; 9KCIICPUMEHT;

KOMaHZEC.

-OBJIQJICHUC HaBBIKAMHU Y4E€OHO-
UCCIEeI0BATEIBCKON, TPOCKTHOM
1 COLIMAJIbHOM esATEIHLHOCTH,
OBJaieHue YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH
JelCTBUAMM:

0) coBMecTHasl 1esITeJIbHOCTD.
-IOHMMAaTh W  HCIOJIb30BaTh
MPEUMYINECTBA KOMaHIHOH U
WHIUBUYaTbHON paOOTHI;
-IIPUHUMATH IIETTH COBMECTHOM
JISITEIbHOCTH, OPTaHU30BbIBATh
1 KOOPJIUHUPOBATH NEUCTBUS 10
€e JOCTIIKEHUIO: COCTaBJIAThH
IUTaH JEMCTBHH, paclpenenarh

poiu C  y4eToM  MHEHHH
YYIaCTHUKOB 00CcyXm1aTh
pe3yIbTaThl COBMECTHOM
pabortsr;

-KOOPJMHUPOBATh U BBITIOIHSTh
paboTy B YCJIOBHSIX PEaIbHOTO,

BUPTYaJIEHOTO u
KOMOWHHPOBAHHOTO
B3aMMOICHUCTBHS,
-OCYIIECTBIIATh MO3UTHBHOC

CTPAaTCTUYCCKOC TIOBCACHHC B

Pa3ITHIHBIX CUTYyaImsIX,
MIPOSIBIIATH TBOPYECTBO H
BOOOpaXKEHHE, OBITh
MHUIAATHBHBIM

OBJaieHue YHUBEPCATbHBIMH
peryjasiTHBHbIMH
JelCTBUAMM:

r) NpUHATHE ce0st W APYrux
JI0IeN:

- TNpUHUMATh  MOTHBBI U
apryMeHThl APYTUX JIOAEH Tpu
aHam3e pe3ynbTaToB
JIESATEIIbHOCTH;

- IpHU3HaBaTh CBOE TMPaBO U
MpaBo  JIpyrux JiojJed  Ha
OIINOKH;

-peliaTh SKCICPHUMCHTAJIILHBIC

3aJa4d; B COOTBETCTBUH C
MpaBUIaMu TEXHUKH
0e30MacHOCTH IpU 00paleHHH
c BEILECTBAMHU u
J1a00paTOPHBIM

000pyIOBaHHEM;

MPECTABIIATh Pe3yabTATHI
XMUMHYECKOT0 3KCIIEPUMEHTa B
¢opme 3amwcw  ypaBHEHHH

COOTBETCTBYIOIUX PEaKUUi U
(¢opMynupoBaTh BBIBOJIBI HA
OCHOBE 3THX PE3YJIbTaTOB.




- pa3BHBATh CIIOCOOHOCTH
MOHUMATh MHP C TIO3HITUH
JIPYroro 4ejoBeKa.

OK 07. ConelicTBOBaThL
COXPaHEHHIO OKPYKaIoLIeH
Cpelbl, pecypcocOepexeHH IO,
IPUMEHSTH 3HaHUS 00
M3MEHEHUH KIIMMara,
IPUHIUITBI OEPEXKIINBOTO
MpOu3BOCTBA, 3P (HEKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSX.

B 06s1acTH 3K0JI0THYECKOro
BOCIIUTAHMA:
-cOPMHUPOBAaHHOCTh
9KOJIOTHUECKON KYJIBTYPBI,
NOHUMAaHue BIIMSHUS
COLIMAJIbHO-3KOHOMHUYECKUX
IPOLIECCOB  HA  COCTOSIHUE
NPUPOJHOM W COLMAIBHOU
Cpellbl, 0OCO3HaHUE INI00AIBHOIO

xapakrepa 9KOJIOTUIECKHIX
npoOem;

- TUIAaHUPOBAHUE u
OCYIIIECTBJIEHHE JEHUCTBUM B

OKpY>Kalolllel cpelie Ha OCHOBE
3HaHUS LeJIed  yCTOWYMBOTO
pa3BUTHS YEIOBEYECTBA;
aKTUBHOE HENpUATHE JIEUCTBUH,
MPUHOCSIIHUX Bpend
OKpy:Karolleut cpene;

-yMeHHue MIPOTHO3UPOBATH
HEOJIarONPUSATHBIC
SKOJIOTUYECKHUE  TOCIEACTBUS
MPEANPUHUMAEMBIX  JIEUCTBUH,
MPeIOTBpAIIaTh UX;

- chopmupoBaTh
MPE/ICTABICHHUS 0
XUMHYECKON COCTaBJISIOLIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MHUpa, POJIM XUMHUHU
B MMO3HAHUU SIBIICHUU
npupoasl, B (hopMUpOBaHUHU
MBIIUICHUSI U KYJIbTYPBI
JUYHOCTH, ee
(byHKIMOHATBHOM
TPaMOTHOCTH, HEOOXOIUMOM
JUTSL PEIICHUSI MPAKTUYECKUX
3aJa4 = U OKOJOTMYECKHU
000CHOBAaHHOTO OTHOIICHUS
K CBOEMY 3/J0pPOBbIO U
MPUPOJHOM CpeliE;

- yMeTh COOJII0/IaTh TpaBuia
IKOJIOTHYECKU
1eJ1ecO000pa3HOro MOBEICHUS
B ObITY ¥  TpyIOBOH
NEeSTeNIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3JI0POBBS

-pacIipeHue ONBITA | U OKpPY)KAMOIIEH PHPOITHOM
JCATCIIBHOCTH  3KOJIOTHYCCKOMH Cpensl; YYUTBIBATH
HaIpaBJICHHOCTH, OIIaCHOCTHb BO3JEHCTBUI Ha
- OBJIA/ICHAE HABBIKAMH yqe6H0: SKHMBEIC OpraHH3MbI
I/ICCJ'ICI[OBEITCJ:I'BCKOI/I, MMPOCKTHOU OHpeI[eJ'IeHHI)IX BEILICCTB,
" COIIMAJIBHOU ACATCIBHOCTH. HOHMMAas CMEICH IOKA3aTeNs
NpeaeIbHON JIOyCTUMOM
KOHIICHTPALUH.
IK 2.3. [IpoBOIUTH | TOTOBHOCTH K TpYLY, | - BJIAJIETh CHUCTEMOM
OMepaly MO MPOMBIBKE U | ONPEACINAThH 1enu U | XUMHUYECKUX 3HAHHM,
00paboTKe CKBaKHHBI. MPUHUMATh LENu | -yMeTh  IUIAHUPOBaTh |
COBMECTHOH  JICSATEIBLHOCTH, | BBITIOIHATD XUMUYCCKUN
IIK 3.2. [IpoBOIUTH | TOTOBHOCTH K | DKCIIEPUMEHT,
KHCJIOTHYIO 00paboTKy | caMOpa3BUTHUIO, PACUIMPEHHE | - copmMHpoBaTh
CKBa)KHH. ONBITa ACATEILHOCTH. MIPE/ICTABIICHHUS: 0
XMMHYECKOM COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOU
KapTUHBI MHUPA, POJIM XUMHH
B MMO3HAHUHU SIBJICHUI

npupoisl, B (OPMHUPOBAHUU
MBIIUIEHUSI W KYJIBTYPBHI
JMYHOCTH.




2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIIMHBI

2.1. O6bem 00111e00pa3oBaTeILHOIN TUCHUNIMHBI U BUAbI YUeOHOH padoThI

Bup yueOHoit padoTbl O0bem yacoB
O6bem 00pa30BaTeNbHOM MPOrPaMMBI IUCITUTLTUHBI 39
B TOM YHCIIE!
TEOPETUUECKUE 3aAHITUS 19
MIPAKTHYECKUE 3aHITH 20
[TpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJICPKAHUE 37
B TOM YHCIIE!
TEOPETUUECCKUE 3aHITHUS 17
MPAKTUYECKHE 3aHATHUS 20
[Ipomesxyrounas arrectanus B popme nudepeHIIMPOBAHHOTO 3a4eTa




2.2. TemaTH4ecKHUii IJIAH U COJIePKAHNE TUCIUITUHBI

HaumenoBanme Conep:xxanue y4e0HOro MaTepuaJa, JadopaTopHble U MPAKTHYECKHE PadOThI, Oo0bem YpoBeHb
pa3aesnoB u TeM CaMOCTOSITe/IbHASA padoTa 00yUyarumuxcst 4acoB OCBOEHUS
1 2 3
Tema 1. Hedts u ee ponb B coBpemeHHoM mupe. CocrtaB u cBoiicTBa Hedreil. PUIUKO-XUMHUUECKUE 2
Hed T 1 npupoaHbIii cBoiictBa HedTert u HedrempoaykroB. CoctaB HedTH (SIEMEHTHBIH, TPYIIIOBOM, 0K.02
raz. Xumuueckuii cocrap | ©pakmvonHsid, m3oTomHbl). Kimaccmudukanus, HOMEHKIATypa W METOABl HCCIEIOBAHUA OK. 03
CHCTEM IIpakTudeckoe 3ansaTue Nel Pois yriieBogopoaHOTO CHIpES B dKOHOMHKE Poccnn. O6beM [1K 3.2
no0biun HeTH u ra3a. COOTHOIIEHHWE TEMIIOB pACXOJOBaHHSA M IMPUPOCTA 3aracoB 2 K 2.3
YIJIEBOIOPOIOB.
Tema 2. OcHOBHEIE OCHOBHBIE KOHIICTIIIUHA TMPOUCXOXKACHUS He()TH W Taza W 0Opa30BaHUS OCHOBHBIX OK.02
KOHUeNUHMH KJIaccoB coeauHeHuid HepTu. Teopus o OHOTEHHOM TIPOMCXOXKICHUU HEPTH. OK.07
NPOHCXOKIeHUSI HePTH | PaspyTne NpefCTaBICHU 00  OpPraHMYeCKOM  IMPOUCXOKICHHH  He(TH. ) TIK3.2
nrasa JIoKa3aTeNbCTBO OpPraHMYeckoro reHesnca HedTH. HeopraHmueckas KOHIETIHS MK 2.3
npoucxoxaeHuss Hedtn M raza. CoBpeMEHHBIE NpEICTaBlIeHUs 00 00pa3oBaHUU
He(dTH 1 raza. O6pa3zoBaHe OCHOBHBIX KJIACCOB YTIIEBOAOPOIOB HEPTH.
Tema3. Amudarndeckue HachlmeHHbIe (mapaduHOBBIE) yriaeBomoponbl. CrTpoeHue U 2
AJTKAHBI u30MepUsl aJKaHOB (HOpMajbHOro U u3ocTpoenus). Homenknarypa. dusmueckue OK.02
cBoicTBa mapaduHOB. XHMMHYECKHE CBONCTBAa ajkaHOB. Peakiuu 3amelieHusl B OK.04
npelenbHbIX  yrieBojoponax. CBOOOIHO paauKaidbHble peakuuud MnapaduHOB. OK.07
N3onpeHoBbIe yraeBo10pOabl [IK3.2
IlpakTnyeckoe 3anaTue Ne2-3 U3yuenume (PU3MUECKMX U XMMHYECKHX CBOMCTB 4 1K 2.3
napa(UHOBBIX YII€BOJOPOIOB.
Tema 4. Homenknarypa u uzoMepusi HempeaenbHbIX YIIeBOAOPOAOB (ankeHoB). Dusnyeckue 2 OK.02
AJIKeHbI U XUMUYECKUe amu(paTUIeCKUX HEMpeeNbHBIX YIIIeBOJOPOI0B. MeTOIbI MOTYICHUS OK. 03
AJIKEHOB. XMMHUYECKHUE CBOMCTBA aJIKEHOB. OK.04
IIpakTuyeckoe 3ansaTue Ned-5 OmpeneneHue coiepKaHUs aJKCHOB B HePTIAX U 4 OK.07
MOMYTHBIX ra3zax. HempenenpHBIE YIIEBOAOPOIBI, OOpa3yroluecs B Ipoleccax 1IK3.2
K 2.3

nepepaboTKu HEPTH.




Tema 5. benszon. ®opmyna Kekyne. HoBeimme mpencraBieHne o CTpyKType OeH3oJa.u OK.02
ApoMaTHYecKHe ApoMatu4yHOCTh. MHOTrOsiIEpHbIE apoMaTHYeCKue coeauHeHus. dusznyeckue OK. 03
YIJ1eBOJOPO/bI (apenbr) | CBOMCTBA apOMAaTHYECKHX YITICBOJOPONOB. XHMHYCCKHE CBOWCTBA apEHOB. OK.04
HyxneodunsHoe 3amemienue B OeH301bHOM Kojblle. CopepikaHue apeHOB B OK.07
HePTAX W ux pacmnpeneneHue mno ¢pakuusm. COOTHOLIEHUE PA3THUYHBIX THUIIOB MK3.2
apeHoB B HePTIX. | MOpUIHBIE yrIIeBOIOPOIBI. MK 2.3
IIpakTuyeckoe 3ansaTue Neb ConepkaHue apeHOB B HE(PTAX U UX PACIPEICICHUE I10
dpaxusm. CoOOTHOILIEHUE PAa3TUYHbBIX TUIIOB APEHOB B He(%)mx.
Tema 6. Amudarnaeckue crnmupthl. Homenkmatypa cnupToB. Du3HUEeCKHE W XUMHUYECKHE
I'erepoaroMHbIe cBorictBa criuptoB. Denonwsr. CpoiictBa ¢eHonoB. KapOoHOBBIE  KHCIOTHI
coeHeHnst HeTH. annaTHYECKOro, apoMaTHieckoro, HahTeHOBOTO psaa. HeWTpanbHble cOenMHEHUS OK.04
Kuciopoaconep:kaume | gedru. KeToHEI, TaKTOHBI, IPOCTHIE U CIOKHBIE SOUPEI OK.07
COeJUHEHHA
IpakTuyeckoe 3anaTue Ne 7 ConaepxaHue KUCIOPOACOJEPKAIIUX COCAMHEHUN B 1K3.2 1IK
HeTIX pa3IMyYHBIX TUMOB. PacmpeneneHne KUCIOPOACOAEPKAIINX COCTUHEHUN T10 2.3
¢pakuusm npu neperonke HepTH. CBoiicTBa KapOOHOBBIX KUCIOT. [loBepxHOCTHAS
aKTUBHOCTh coyied KapOOHOBBIX KHCIOT. bonee BbICOKass AaKTHUBHOCTb COJEi
Ha(TEHOBBIX KHCIIOT.
Tema 7. CX0ZCTBO M pasziuyMe CEpOCOAEPKAIIUX COEAMHEHUH C KUCIOPOICOIEPKaLIUMHU
Cepocojep:kaimue COCMHEHUSIMU. MepKanTanbl (aJKUATHOIBI W apuiITHONbI). Duzndeckue u OK.02
coequHenns HeTu XUMHUYECKHE CBOMCTBA. JuankuincynbQubl. XuUMUYECKUE CBOMCTBA. '
Huankunmucynbduasl. Jpyrue cepocopepkaniye coequHeHus HepTu. Brnusnue OK. 03
CepOCO/IepKAIUX COEAMHEHUH Ha CBOMCTBa HEPTSIHBIX TOIUIMB M IPOLECCHI OK.04
HeTenepepaboTKH. OK.07
[1K3.2
IIpakTuyeckoe 3ansatue Ne 8 OrmepeneHue colepKaHUs CEPOCOACPIKAITUX
coequHEHUN B He()TU U BIMSHHE HA CBOMCTBA IMOJy4aeMbIX HEPTEHPOAYKTOB. IIK 2.3
Pacnpenenenne cepoconepkalux COEAMHEHUN MO (PaKIUsaM MpH MEpPEeroHKe
He(dTH. CBS3b KOJIMYECTBA CEPHI C TUIIOM HedTe
Tema 8.
A3oTcoaepxa IIpakTuyeckoe 3ansaTue Ne 9 PacmpeneneHue a3oTcoACpKAMUX COSAUHEHHHA 10 OK 02
mue bpakuusiM 1pu neperonke HeGTu. Briusane azoTcomepkammx COSTMHEHUA Ha CBOMCTBA K 3.2
COCANHCHUA HE(TSIHBIX TOIUIMB U TpoLecchl HedTenepepadoTKH. K 2.3
HeTH.
Tema 8. CMmonbl. DneMeHTHBIM cocTaB. XuMu4eckoe cTpoeHue. CBoMCTBa: MOJEKYJSpHAs OK.02
CmMmouro- Macca, IUIOTHOCTb, PAaCTBOPHUMOCTb, CTaOWUIBHOCTH. AcQalbTeHbl. JIEMEHTHBINH OK.O3
ac(ajbTeHOBbIE coctaB. CBoiicTBa: MOJEKYJIsIpHasi Macca, IJIOTHOCTh, MOBEACHUE IMPU HArpeBaHUH, )




BelecTBa HepTH

pacTBOPUMOCTb. XMUMHUYECKOE CTPOEHUE: THOPUIHOCTD, MOJULUUKINYHOCTh, HATUYUE
reTepoaToMoB. Tumnsl acanbTeHOB. MeTallibl, BXOAAIIHE B cocTaB HeTu. DopMbl UX
CBS3M C OPraHUYECKMMH BEIIECTBAMHU: MNOP(OUPUHOBBIE KOMIUJIEKCHl BaHAIWA H
HUKCJIA, KOMIIJICKCHI METAJIJIOB C aC(baJIbTeHaMI/I.

IIpakTuyeckoe 3anaTue Ne 10 Pacnipenenenue achanbTeHOB B He(PTsIX, a TakKe IO
¢pakuusmM 1npu mneperonke HepTH. BiunsHue acdambTeHOB Ha  MpoLECCHI
HedTenepepabOTKH U MCIOJIb30BaHNE HE(PTEIPOIYKTOB.

OK.04
OK.07
I1K3.2
K 2.3

Tema 9.
CoBpeMeHHbBIE
Npe/ACTABJIEHUS O
CTPOEHHUH He(PTH U
He(TAHBIX
AUCTIEPCHBIX CUCTEM

CoBpeMeHHBIE TPEACTABICHUS O CTPOCHMM He(PTH H HEPTAHBIX CHCTEM.
MexMONeKyIsipHble  B3aUMOACWUCTBUS KOMIIOHEHTOB HE(PTAHBIX CHCTEM M HX
npupona. Hedtsausle nucnepcHble cucrteMbl. CBOHCTBa HE(QTSHBIX IUCIEPCHBIX
cUCTeM M MeToabl uX wucciuenoBanus. JlucnepcHocTb.CBoiCTBa  HETIHBIX
JUCIIEPCHBIX CUCTEM M METOAbl MX uccienoBanus. JucnepcHocTts. IloBepxHOCTH
pasgena (a3 M TOBEPXHOCTHBIC SBJICHUS B HE(MTAHBIX UCIEPCHBIX CHCTEMAaX.
[loBepXHOCTHO-aKTUBHBIE ~ KOMIIOHEHTHl ~ He(PTH.  YCTOMUMBOCTD  HE(TIHBIX
JHMCTIEPCHBIX CHCTEeM. Peosnornyeckre MOJAENIM TMOBEAECHUS HEPTAHBIX AUCIEPCHBIX
CUCTEM. 3aBUCHMOCTb HX CTPYKTYpPHO-MEXaHMYECKHMX CBOWCTB OT TEMIIEPATYpPHI.
BnusHue BHEIIHMX BO3ACHCTBUH Ha (PU3MKO-XMMHUYECKHE M OSKCILTyaTallMOHHbIE
cBoiicTBa He(Tell U HEPTEIPOIYKTOB

OK.07
I1K3.2
K 2.3

IIpome:xxyToyHast arrecranus B gopme 1 pepeHIUPOBAHHOIO 3a4eTa

Bcero

39




3. VCJIOBUSI PEAJIM3AIIAN ITPOTPAMMEI OBIIIEOBPA3OBATEJILHOM
TACIATITAHBI

3. 1 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne peaju3annu padodeil mnporpaMmmbl
Peanuzanus paboueil mporpaMMbl AUCHUILUIMHBI 0OecreueHa HaTMYueM yueOHOro kabuHera
00111600pa30BaTEeNbHBIX TUCIUILIUH

Ob6opynoBanue yaeOHOT0O KabuHeTa:

— y4eOHO-HarJsAIHbIE MOCOOMS (KOMIUICKTHI y4eOHBIX TaOJIMIl, CTEHAOB, CXEM, IIJIAaKaTOB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX B S3bIKO3HAHUSA U JIP.);

— JMJAaKTUYECKHWE MaTepuainbl (3aJaHusi Ui KOHTPOJIBHBIX paboT, A pa3HbIX BHJIOB
OIICHOYHBIX CPEJICTB, DK3aMEHa U JIp.);

— TEXHWYECKHE cpeAcTBa OOydeHHs1 (NEPCOHAIBHBI KOMITBIOTEP; MYJIbTUMEIUWHBIN
MPOEKTOP; UHTEPAKTUBHAS JI0CKA, BHIXO/I B JIOKAJIbHYIO CETh);

— TporpaMMHOE oOecriedeHue: IUIEH3UOHHOE TporpaMMHOE obecredeHne oOmero u
crenuansHoro HasHaudeHus Microsoft Windows, Microsoft Office Professional Plus, Zoom
(OecrimaTHast Bepcus) — cBoboHO-pactpoctpansemoe [10.

3.2 UudopmanmnonHoe odecriedeHue peaauanuu padoyeii mporpaMmmbl

Jnst peanuzanuy mporpaMMbl 001e0o0pa3oBaTeNbHOM TUCHUIUIMHBI OMOIMOTEUHBINH (oHI
UMEET MeyaTHbIE, JIEKTPOHHbIE 00pa3oBaTeIbHbIE U HH(POPMALIMOHHBIE PECYPCHI.

3.2.1 OcHOBHBIE HCTOYHUKHU

INa6puensa, O. C. Xumusa. 10 kmacc : 6a30BbIii YPOBEHB : YUEOHHK JIsi 00pa30BaTEIbHBIX
opranuzaimii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crnaakos. - 4-e uzn., crep. - Mocksa :
[Ipoceemenue, 2022. - 128 c. : uB. mi. - ISBN 978-5-09-088241-5. - TekcT : HEemocpeICTBEHHBIN.

I'abpuensn, O. C. Xumus. 11 kiacc : 6a30BbI ypOBEHb : YUEOHHMK JJIs1 00pa3oBaTeIbHBIX
opranmzaruii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos. - 4-e usn., crep. - Mocksa :
[Ipoceemenue, 2022. - 128 c. : uB. nin. - ISBN 978-5-09-088247-7. - Tekct : HenmocpeACTBEHHBIH.

3.2.2 JlonoJHUTEIbHbI€ HCTOYHUKH

Pymsutuc, I'. E. Xumus. ba3osbliii ypoBenb. 11 kmacc : yuyeOHUK Uit 0Opa3oBaTeIbHBIX
opranuzaruii / I'. E. Pym3utuc, @. I'. ®enbnman. - 6-¢ uznanue. - Mocksa : [Ipocsemenue, 2019. -
224 c. : uB. ui. - ISBN 978-5-09-071856-1. - Tekcr : HemocpenCTBEHHBIH.

Xumus. 11 kmace : 6a3o0BbIii ypoBeHb : yueOnuk / B. B. Epemun, H. E. Ky3smenko, B. .
Tepenun [u np.] ; pen. B. B. Jlyaus. - 9-e u3zn., crep. - Mocksa : [Ipocsemenue, 2022. - 224 c. : ui.
- ISBN 978-5-09-087938-5. - TekcT : HEMOCPEICTBEHHBIM.



4. KOHTPO.1b 1 OHEHKA PE3YJ/JbTATOB OCBOEHHUA
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

KOHTpob M OLIEHKa pacKpbIBAIOTCS 4Y€pe3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE
3HaHHUS W MPUOOPETEHHBIC O0YJAIONTUMHUCS YMEHUS, HAMpaBJICHHbIC Ha (POPMUpOBAHUE OOIIMX H

npohecCHOHAEHBIX KOMIETCHIIHIA

PesyabTaTsl 00yyeHHs

IToka3aTeu oeHKH

TH olleHOYHBIX
MepOonpUuATHIA

YmeTs:
HCIIOJIb30BaTh
KI1acCU(UKALIUN
He(TEera3oBbIX CUCTEM;
NPUMEHSTh 3HAHUS O COCTaBe
U CBOMCTBax HeTH M Ta3a B
COOTBETCTBYIOIIUX PaCUYETaX;
MIPOBOAUTH CTaH/IapTHbIE
OKCIIEPUMEHTHI,
00pabaThIBaTh,
UHTEPIPETHPOBATH
pe3yNbTaThl U JeNaTh
BBIBO/IBI;

UCIOJIb30BaTh CTaHJApPTHbHIE
MPOrpaMMHBIE CPEJICTBA;

IMPUHIIUIIBI

HCITOJIh30BaTh ¢busmko-
MaTeMaTU4eCcKul  amnmapar
JUIsL  pElIeHUs  pacyeTHO-

AHATUTUYECKUX 3a/1a4;
NIPOTHO3UPOBATh ITOBEICHUE
He()TH ¥ raza B PA3TUYHBIX
TEPMOIMHAMHYECKUX
YCIIOBUSX, ONTUPASChH

Ha 3HAHWE WX COCTaBa H
(UBUKO-XUMHYECKUX
CBONCTB

OK 02, OK 04, OK 07, TIK
3.2

Hcnons3yer TIPUHIIAIIBI
Kiaccuukanuu  HedTerazoBbIX
CHCTEM;

MPUMEHSET 3HAHHS O COCTaBe U
CBOWCTBaX He(TH U Taza B
COOTBETCTBYIOIINX pacyerax;

IMpoOBOAUT CTAaHAAPTHBIC
IKCIIEPUMEHTHI, 00padaThIBaeT,
UHTEPIPETUPYET PE3yIbTaThl U
Jenaet

BBIBOJbI,

UCTIOJB3yeT CTaHJIAPTHBIC
MIPOrpaMMHEIE CPE/ICTBA;
HCIIOB3YET ¢busuko-
MaTeMaTHYCCKUI amnrapar Jajid
peeHHs pacueTHo-
aHAIMTUYECKUX 3a]1aY;
MIPOTHO3UPYET MIOBEJICHHE

HepTH © Ta3a B PA3IUYHBIX
TEPMOJNHAMHYECKUX YCIOBUSX,
OIHPAsICh

Ha 3HaHME WX COCTaBa U
(U3UKO-XMMHYECKUX CBOWCTB

Brinonnenue npakTH4ecKux
pabort

YceTHBIT onpoc

VCcTHEBIE COOOIIEHHS C
Mpe3eHTalnen

Pemenne xumMudeckux 3amad
Pelienue cutyalinoOHHBIX U
AKCIEPUMEHTAIBHBIX 3a]1a4
BrimonHeHHe XUMHYECKOTO
AKCIEPUMEHTA

I131-10

3HAaTh:

KOMIIOHEHTHBIN COCTaB
HePTH U IpyTUX
YTJIEBOJOPOTHBIX CHCTEM
MPUPOJHOTO U TEXHOTEHHOTO
MIPOUCX 0K ICHHS;

(U3UKO-XMHYECKHE
CBOMCTBA OCHOBHEIX KJIACCOB

YTJIEBOAOPOIOB u
reTepOaTOMHBIX COCTUHCHHUI
HeTH;

METO/IbI pasziesneHus
MHOTOKOMITOHEHTHBIX
He(DTSIHBIX CUCTEM;

METO/IbI UCCIIeTIOBAHUS

HepTH W HEDTENPOIYKTOB;-

3HaeT KOMIIOHCHTHBIN COCTaB
HeTH B Ipyrux
YIJIEBOJIOPOJIHBIX CUCTEM
MIPUPOTHOTO ¥ TEXHOTEHHOTO

MIPOUCXOXKICHHUS,
(U3BNKO-XUMHUECKUE CBOWCTBA
OCHOBHBIX KJIACCOB
YIIIEBOJOPOIOB u
reTepoaTOMHBIX COGI[I/IHGHI/Iﬁ
HeTH;

METObI pasnenenus
MHOTOKOMIIOHEHTHBIX

HE(PTIHBIX CUCTEM;
METOJIbI UCCIIeOBaHUS HEPTH U
HEPTENPOYKTOB;-
KOMITOHEHTHBIH COCTaB HEPTU U

Brinonnenue npakTH4ecKux
pabor

YceTHBII onpoc

VcTHEIE COOOIIEHHS C
Mpe3eHTaluen

Pemenne xumMudeckux 3amad
Pelienue cutyaniuoOHHBIX U
AKCIEPUMEHTAIBHBIX 3a]1a4
BrimonHeHHe XUMHYECKOTO
AKCIIEPUMEHTA

I131-10




KOMIIOHCHTHBIN COCTaB
HEQTH U IPYTUX
YTJIEBOOPOTHBIX CHCTEM
MPUPOJHOTO U TEXHOTE€HHOIO
MIPOUCX 0K ICHHS;

(U3UKO-XMHYECKHE
CBOMCTBA OCHOBHEIX KJIaCCOB

YTJIEBOAOPOIOB u
reTepOaTOMHBIX COCTUHCHHUN
HeTH;

METO/IbI pasziesneHus
MHOTOKOMITOHEHTHBIX
He(DTSHBIX CUCTEM;

METO/IbI UCCIIeTIOBAHUS

He(TH U HEPTETTPOTYKTOB;
CBOICTBa HePTH KaK
JIACTIEPCHOM CUCTEMBI;
ocobeHHOCTH  HedpTel
HPUPOITHBIX ra3oB
CHOMPCKHUX MECTOPOXKACHUH;
OCHOBHBIE THIIBI M TPUHIIHIIBI
KJaccuukanui HeTH,
HeTAHBIX JMCIEPCHBIX
CHCTEM, ra3os;

MIPUYMHBI OCJIO’)KHEHUH
(ruzparooOpazoBaHue,
otnoxenuss ACIIO u np.),
BO3HHKAIOIINX ITPU

IoObIUE, IIOITOTOBKE,
TPAHCIIOPTE W  XPaHCHUU
He(TH U raza;

TUIOTE3bl  TPOUCXOXKICHUS
HeTH;

rOCy/IapCTBEHHBIC u
OTpacjcBble  HOPMATHBHBIC
JIOKYMEHTHI,
periaMeHTHPYIOIINE
MOPSTIOK,

cpezacTBa u YCIIOBHSI
BBITIOJTHCHHUS ~ CTaHIAPTHBIX

UCTIBITAHUN He(THU U rasa. :
CBOMCTBa HeTH KaK
JIUACTIEPCHON CUCTEMBI;
ocoOeHHOCTH  Hedrer w
MPUPOTHBIX ra3oB
CHOUPCKUX MECTOPOKICHHI;
OCHOBHBIE THUITbI U IPUHIIUITHI
Kiaccuukanmia HedtH,
HE(TSHBIX JMCTIEPCHBIX
CHUCTEM, T'a30B;

[IPUYUHBI OCJIOKHEHUN
(rumpaTtooOpa3oBaHue,
ornoxenuss ACIIO u np.),

ApYyrux

YIJIEBOAOPOIHBIX CUCTEM
MPUPOJHOTO W TEXHOTEHHOI'O
MIPOUCXOXKICHUS,
(bU3MKO-XMMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB
YTJIEBOJOPOJOB u
reTepoaTOMHBIX COCIMHEHUMN
HeTH;

METO/IbI pasaeneHus
MHOTI'OKOMIIOHEHTHBIX

HE(PTSIHBIX CUCTEM;
METOJbI UCCIIeOBaHUS HEPTH U

HE(PTENPOTYKTOB;

CBOICTBa HetH Kak
JTUCIIEPCHOM CUCTEMBI;
0COOEHHOCTH Hedrei u
MPUPOJHBIX Ta30B CHUOMPCKUX
MECTOPOXKACHU;

OCHOBHBIC THUIBI W TPUHIHUIIBI
KJIacCU(pUKAITII He(tH,
HE(TSHBIX TUCTIEPCHBIX CHUCTEM,
ra3os;

[IPUYUHBI OCJIOKHEHUH
(rumpaTooOpa3oBaHue,
ornoxkenuss ACIIO wu
BO3HUKAIOIIUX TPU
JO0bIYE, MOJITOTOBKE,
TPAHCIIOPTE U XpaHEHUU HEPTH
U rasa;
THIOTE3bI
HeTH;
TOCY/IapCTBEHHBIC U OTPACIIEBbIC
HOpMaTUBHbIE JIOKYMEHTHI,
pETTIaMEHTHPYIOIIHNE TTOPSIOK,
CpeacTBa u yCIIOBUS
BBITIOJTHEHUS CTaH/IapPTHBIX
WCIIbITaHUN He(TH U Ta3a. :
CBOICTBa HepTH
JTUCTIEPCHOM CUCTEMBI;
0COOEHHOCTH HedTel U
MPUPOAHBIX Ta30B CHUOUPCKUX
MECTOPOXKIACHUN;

OCHOBHBIE THUIBI W TPUHLHUIIBI
KJaccupukanui HeTH,
He(TAHBIX TUCHEPCHBIX CHUCTEM,
ra3os;

MPUYHHBI OCJIO)KHEHUH
(runparooOpazoBaHue,
ornoxenuss  ACIIO
BO3ZHUKAIOIIUX TPU
JO0bIYE, MOJIrOTOBKE,
TPAHCIIOPTE U XpaHEHUU HeDTH

ap.),

MIPOUCXOXKICHUS

KakK

u Jap.),




BO3HUKAIOIINX ITPH

IoObIUeE, IIOITOTOBKE,
TPaHCIIOPTE H  XPaHEHUH
He)TH ¥ Trasza; THUIOTE3bl
MIPOUCXOKICHHS HEPTH;

rOCy1apCTBEHHBIE u
OTpacieBble  HOPMATHBHBIE
JIOKYMEHTBHI,
perilaMeHTHpYIOIIe
MOPSAIOK,

cpencrsa " YCIIOBHUS
BBITIOJIHEHUST  CTaHAApTHBIX

UCTIBITAHUN He(THU U rasa.

OK 02, OK 03, OK 04, OK
07,1IK 3.2

" rasa; THITOTE3bI
MPOUCXOXKACHUS HEPTH;
rOCY/IapCTBEHHBIC U OTPAcieBbIC
HOpPMAaTHBHBIC JIOKYMEHTHI,
peryIaMeHTHPYIOIINE TTOPAAOK,
CpeACTBa M YCIIOBHS
BBITIOJTHEHUS CTAaHJAPTHBIX
UCTIBITAHUN HEPTH U Ta3za.

BrnangeTs
HaBbBIKaAMH BBIITOJIHCHU A
OCHOBHBIX CTaHJApTHBIX

WCIIBITAHUH T10 OIPEIAECTIEHUIO
(U3UKO-XUMHYECKUX
CBOWCTB He(TH;

MeTOaMH1 oTpeieNeHUs
COCTaBa M pacyeTa CBOMCTB
raza 1o pe3yJjbTaTam ero
Xpomarorpaduyeckoro
aHaJIN3a;

METOAaMHU nepecueTa
MoKazaTeyel CBOMCTB HedTH
u raza Ha pasHbIe
TepMoOapruUIeCKue
XapaKTePUCTUKU;

-HaBBIKAMH
dbopMynupoBaHus IieNeld H
3a/1a4 NCCIIEIOBAHNI];

-HaBBIKAMHU pa3paboTku
IU1aHa HAYYHOTO
UCCIICIOBAHMS,

-METOAUKaMH 00paboTKu

pe3yJIbTaTOB  AKCIIEPUMEHTA
U IIOJICYETY IOTPEIIHOCTEN;
YMEHHEM HAMMCAHUS TE3UCOB
JOKJIaJIOB, cTaTew,
COCTaBJICHUSI  JOKJAI0B C
HCIIOJIb30BAaHUEM
COBPEMEHHOTO
KOMITbIOTEPHOTO
obecrieueHus.

OK 02, OK 03, OK 04, TIK
3.2.

Bnaneer HaBBIKaMH
BBIITOJIHCHU S OCHOBHBIX
CTAaHIAPTHBIX HMCHBITAHUA  TI0
OTMPEICTICHUIO ¢buzuKo-
XAMUYECKHUX

CBOUCTB He(TH;

METOAAMU OIPE/IETICHUs COCTaBa
U pacuera CBOWCTB rasa IIO
pe3yabTaTtaM ero
XpoMarorpaduyeckoro aHajinsa,

METOJIaMH nepecyera
nokaszaTesieil CBOMCTB HedpTu u
rasa Ha pasHble
TepMobapuuecKue
XapaKTEPUCTHKH ,

-HaBbIKaMH

dbopmynupoBaHus  1eIed W

3aJ1a4 UCCIEIOBaHHUT;
-HaBbIKaMM pa3pabOTKU IUIaHa
HAy4YHOT'O HCCIICIOBAHUS;
-METOJIMKaMHU 00paboTKH
pE3yJIbTaTOB JKCIEPUMEHTa U
IIOZICUETY IOTPEIHOCTEN;
YMEHMEM HaIHUCaHWs TE3UCOB
JOKJIaJIOB, CTaTel, COCTaBICHUS
JOKJIaJIOB C UCIIOJIb30BAHUEM
COBPEMEHHOT'0 KOMITBIOTEPHOTO
obecreyeHus.

BrinosiHeHUE MPaKTUYECKUX
pabort

VYcrHbIil onpoc

VYcTHBIE COOOIICHUS C
Mpe3eHTalnen

Pemenne xuMmueckux 3ajaqa
Pemienue cutyallnOHHBIX U
AKCIEPUMEHTAIIbHBIX 3a7a4
BrmonaeHne XUuMHYECKOTO
JKCIIEpUMEHTA
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