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Pa6ouas nporpamma pa3paboTaHa B COOTBETCTBHH ¢ TPeOOBaHHAMH:

- DeepalbHOrO roCyAapCTBEHHOro 00pa3soBaTeNpHOrO CTaHAapTa CpeaHero
oOmero o6pa3oBaHus, YTBepKAEHHBIM NprkazoM MunoOpHayku Poccumn ot 17
maz 2012 Ne 413 (3aperucrpupoBan B Muniocte Poccum 7 uiona 2012,
perncTpalHoHHEIH Ne 24480);

- (DeiepaTBHOrO TOCYAapCTBEHHOrO 00pa3oBaTeNBHOIO CTAHOApTa CPeaHEro
npodeccuoHanbHoro ofpazoBaHus 1mo mnpodeccun 21.01.04 MammHHCT Ha
OypOBBIX YCTAHOBKAX, YTBEPIKAEHHONO MpHKasoM MumnmcTepcTBa 06pa3oBaHHd H
naykn PD ot 02.08.2013 r. Ne 850 (3aperucrpupoBano B MHUHHCTEPCTBE IOCTHLIHH
P 20.08.2013 r, Ne 29570);

- MepnepansHod  o6pa3oBaTeNbHOM OporpaMmbl  cpeaHero  ofuwiero
obpazoBanus, yrBepiaeHHo# IIpukazom MunucrepctBa npocseimienns P@ ot
23.11.2022 Ne 1014 (3aperncrpupoBaHHoro MHHHCTEPCTBOM — FOCTHILHH
Poceniickoit @egepanun 22 aexabps 2022, perucTpaunoHHeId Ne 71763);

Paboyas nporpaMMa paccMoTpeHa

Ha 3acegaHay LIKOORMC3II HITO
nporokoda No Forwodn O 2024r,
Mpencenareas LK
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN
IMPOTPAMMBIOBIIIEOBPA3OBATEJIBHOMN JUCIHUIIINHBI
KB.02 Xumust HepTH M raza

1.1. MecTo THCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMmbl
Huctmmumaa KB.02Xumus HedTn M raza BXOAMT B 00II€00pa30BaTENbHBIA UK

[TITKPC kak Kypc 1o BeIOODY.
Oo6meo0pa3oBatenbHas guciuruinHa  KB.02

Xumusi HeTH M ra3a SBISETCA

JIOTIOJTHATEILHOM YacThi0 00Ie00pa3oBaTeIbHOTO IHMKJIa 00pa3oBaTEIbHON MPOrPaMMBbI
CIIO B cootBerctBuu ¢ PI'OC no npodeccun 21.01.04Mammanct Ha OYpOBBIX YCTAHOBKAX.
1.2. Heap u niianupyemblie pe3yabTaThl 0CBOCHUS JUCHUILINHBI:
1.2.1.11esan 0611€00pa3oBaATENbHOI TMCHHUIIHHBI
Conepsxanne nporpaMmmbl obmieoopa3oBarensHoi aucuumumabl KB.02 Xumus vedtn
Y Ta3a HaIllPaBJICHO Ha IOCTKEHUE CIEAYIOICH 1elu:
— ((opmupoBanue u yriyOneHue 3HaHUN B 00JacTH XUMHUM HePTH (O cCocTaBe W
CBOMCTBaxX HE(QTAHBIX CHUCTEM,FAa30B DPA3IUYHOTO TMPOUCXOXKIEHUS M METOoAax HuX

HCCIIeIOBAHUSA);

— O03HAKOMJICHHE C TEXHOJIOTHYECKOU KiaccuduKaIei mporeccoB nepepadboTku HeTH;

— 3HAKOMCTBO C OCOOCHHOCTSIMH HE(PTH KaK CHIPBS JIJIsI TPOIIECCOB TIEPETOHKH,

— TIOHHUMaHHUE CBSI3U MEXIY COCTaBOM, TEPMOJWHAMHYECKUMH YCIOBHSIMH U (U3UKO-
XUMHYECKUMH CBOMCTBAMU Heq)THHBIX CUCTECM,

— TIOHMMaHHWE BIIMSHUS COCTaBa HETH HA KAUECTBO HEPTEIIPOIYKTOB.

1.2.2.

Ilnanupyembie

pe3yJIbTaThl

0CBOCHUSA

001eodpazoBaTeIbHOM

aACHUILIAHEI B c00TBeTCcTBHH ¢ PI'OC CIIO m Ha ocHoBe ®PI'OC COO
Ocoboe 3HaueHne quciuIuinHa umeeT mpu popmupoBanuu u pazputuu OK u [1K

Kon n HaumeHoBaHue

[Inanupyemble pe3yiabTaThl OCBOCHHS THUCHUTIIHHbI

bopMHUpyeMbIX Oo0mme JAucuuninHapHble
KOMIIETEHIINH
OK 02. cnonb3oBaTh B 00JIaCTUIIEHHOCTH | -yM€Th  IUIAHUpPOBAaTb U
COBpPEMEHHBIE CPEACTBA HAYYHOT0 MO3HAHMA: BBINOJIHATh XUMHUYECKHH
MIOWCKa, aHaJIM3a U -c(hopMUPOBAHHOCTH HKCIEPUMEHT;
UHTEpIpeTanun MHUPOBO33pEHUS, -pemarb
uHpOpMALIUHU U COOTBETCTBYIOLIETO HKCIEPUMEHTAIbHbBIC 3aJjauu
UH(POPMAaLIMOHHbIE COBPEMEHHOMY YPOBHIO | B COOTBETCTBUU c
TEXHOJIOTUH IS pa3BUTHS HayK{ U | IpaBUIaMu TEXHUKU
BBINOJIHEHUS 3a/1a4 00I11eCTBEHHOMN IIPAKTUKH, | 0€30I1aCHOCTH npu
npodeccuoHaIbLHON OCHOBAaHHOTO Ha JHajore | oOpamleHHH ¢ BEIIECTBAMH U
NeSITeBHOCTH. KYJIbTYp, CIIOCOOCTBYIOIIETO | JaOOpaTOPHBIM
OCO3HAaHMIO CBOETO MeCTa B | 000pYyIOBaHUEM;
HOJUKYJIBTYPHOM MHUDE; NPEJCTaBIATh  PE3yJIbTaThl

- COBEPILIEHCTBOBAHNUE
SI3BIKOBOM W YUTATEIILCKOU
KyJIbTYpbl ~ KaK  CpeACTBa
B3aUMOJICUCTBUA MEXKITY
JIOABMHA U ITO3HAHUA MI/Ipa,

-0CO3HaHHE IICHHOCTH
HAy4YHOU JIESITEIbHOCTHU,
TOTOBHOCTH OCYILIECTBIISATH
MPOEKTHYIO Hu
HCCIIEIOBATENILCKYIO

XUMHYECKOTO IKCIIEPUMEHTA
B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PEaKIUi
u (opmynupoBaTh BBIBOJIBI
Ha OCHOBE 3THUX PE3Y/IbTATOB;
-yMeTh aHAIU3UPOBATh
XUMHYECKYI0 HH(}OpMaIuio,
MOJIy4aeMyl0 M3  pa3HbIX
HCTOYHHUKOB (cpencts
MaccoBOl HH(MOpPMAINH, CETh
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JesITeNIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE;
OsBJj1anenue
YHHBEPCAJIbHBIMHA
yueOHbIMU
NMO3HABATEJIbHBIMU
JelHCTBUSIMU:

B) paboTta ¢ nHgopManmeii:
-BJIaACTh HAaBBIKaMW IIOJIYUCHHSA
nHpOpMAITUH W3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOATCIIBHO
OCYIIECTBJIATE IIOMCK, aHaJIu3,

cUCcTeMaTU3aIHIo u
WHTEpIpETAlui0  MHPOpMaK
pa3NUYHBIX BUAOB U  (GopM
MIPEICTaBICHNUS;

-CO31aBaTh TCKCTHI B pa3JIMYHBIX
(l)OpMaTaX C Y4€TOM Ha3HAYCHUA

nH(popMauu n IeJIeBOu
ayJIUTOPHH, BbIOMpast
ONTUMAJTBHYIO hopmy
MpeICTaBICHUS "
BU3YaJIM3alIUH;

-OIICHUBATH JIOCTOBEPHOCTb,

JICTUTUMHOCTD I/IH(bOpMaLII/II/I, €C

Wutepuer u apyrue);

- BIIAJICTh OCHOBHBIMH
METOJIaMH Hay49HOTO
IMO3HAHUS BEILIECTB u
XUMHYECKUX SIBJICHUH
(HabnrofeHne, W3MEpEHHE,
AKCIICPUMEHT,
MOJEJIUPOBAHUE);

-yMETb MPOBOJUTH PacUeThl
0 XUMHYECKHM (opmynam
U YpaBHEHMSM XHMHYECKHX
peaKkuuii C MCIOJIb30BaHUEM

(bU3UIECKUX BEITUYHH,
XapaKTePU3YIOIINX

BEIIECTBA C KOJINYESCTBEHHOMN
CTOPOHBI: Macchl, o00bema
(HOpMabHBIE YCIIOBHS)
ra3os, KOJIMYECTBA
BEIIECTBA; HCIIOJIb30BaTh
CUCTEMHBIE XUMHUYECKHE
3HaHUA Ui OPUHATUA
peueHuii B KOHKPETHBIX
KU3HEHHBIX CUTYaIusX,

CBA3aHHBIX C BCIICCTBAMH H

COOTBETCTBHC ~ MPABOBBIM M | . DUMEHCHUEM.

MOpPaJIbHO-3TUYECKUM HOpMaM;

-HCTI0JIb30BATh cpencraa

WH(POPMAIIMOHHBIX u

KOMMYHHKAIMOHHBIX

TEXHOJIOTHH B penieHun

KOTHUTHUBHBIX,

KOMMYHHKAaTHBHBIX T

OpPraHM3allMOHHBIX  3a/7a4 ¢

COOJIOIeHnEM TpeOoBaHUN

SPrOHOMHKH, TEXHUKH

0e30IacHOCTH, TUTHEHEI,

pecypcocOepeeHusl, MPaBOBBIX

W OTUYECKUX HOPM, HOPM

WHPOPMALTUOHHON

0€3011aCHOCTH;

- BJIaJICTh HaBBIKAMHU

pacro3HaBaHUs U 3aLIUTHI

nH(popMaIuy,

UHPOPMALTHOHHON

0€30MacHOCTH JINIHOCTH.
OK 03. ITinanuposats u B YacTu TPYAOBOIO | - BIIAJICTh CHUCTEMOM
peanu30BBIBaTh COOCTBEHHOE BOCIHMTAHMS: XMMUYECKUX 3HAaHWH, KOTOpas
npogecCHoHAIBHOE 1 -TOTOBHOCTh K TPYAY, | BKIIOYAET: OCHOBOIIOJIATAIOIINE
JUYHOCTHOE PAa3BUTHE, OCO3HaHHE [IEHHOCTH | MOHATHSA
HpeAPUHAMATEIBCKYIO MacTepcTBa, TPYA0Io0He; - YMETb BBISBIISITH XapaKTCpHbIC
JeSITeIbHOCTD B -TOTOBHOCTh K AaKTHBHOM | MpU3HAKM M  B3aWMOCBS3b
npodeccHoHaNIBHOM chepe, JIeATeIbHOCTH TEXHOJIOTHYECKON | M3yUYEHHBIX TIOHSTHH,
UCIIOJIb30BaTh 3HAHUS TI0 W COIMANBHOW HAIIPABICHHOCTH, | IPUMCHSATh COOTBETCTBYIOIIHE
(hMHAHCOBOM rPaMOTHOCTH B CHOCOOHOCTh ~ HMHHUIHMHUPOBATbH, | TOHITUS npu OTKCaHUU
Pa3IMYHBIX )KU3HEHHBIX TUIAHUPOBATH U CAMOCTOSITEIEHO | CTPOCHHS u CBOWCTB
CHUTYaIHsX. BBITIOJTHSATD TaKyl0 | HEOpPraHMYECKHX u




JESTSILHOCTB;
-MHTEpeC K pasTudHbIM chepam
npodecCuoHaIbHON
JIESTSIILHOCTH,

OBaajgeHue YHHBEPCAJILHBIMHU
y4eOHBIMHU MO3HABATEJbLHBIMHU
JAelCTBUAMM:

a) 0a3oBble JOTHYeCKHue
JAeHCTBHA:

- CaMOCTOSITEIIEHO
(dhopMyupoBaTH u
aKTyaJIM3uPOBAThH pobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHABIMBATh CYIIECTBEHHBIN
MPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, KiIacCUPUKAUA U
000011IeHNS;

- OTIPE/CIISATh LeTH
NEeATETHLHOCTH, 3a/1aBaTh
napaMeTpel W KPUTCPUH UX
JIOCTHKCHHS,

-BBISIBISITH  3aKOHOMEPHOCTH U
MIPOTHBOPEIHSI B
paccMaTpuBacMbIX SIBICHUSX;
-BHOCHUTh KOPPEKTUBEI B
NeATEIHHOCTD, OTICHUBATh
COOTBETCTBHE pe3yJIbTaToB
eI, OIICHUBAaTh  PUCKH
TTOCJICICTBUM JEATEITHHOCTH;
-pa3BUBaTh KpeaTHBHOE
MBIIUJICHHE  TPU  PEUICHHUH
JKU3HEHHBIX IPoOIIeM

0) 0azoBbIE
HCCJIe0BATEIbCKHE
JeiicTBUA:

-BJIaIcTh HaBBIKAMH  y4eOHO-
HCCIEA0BATEIbCKON u
MIPOSKTHOM JICSITEITLHOCTH,
HaBBIKAMH pasperieHus
po0Jem;
-BBISIBIIATH MPUYUHHO-
CJICICTBCHHBIC CBSI3U u
aKTyaJIM3upPOBaThH 3amaqy,
BBIJBUTATh TUIIOTE3Y ee
pElICHUs, HAXOUTh APTyMEHTHI
JUIST  JTOKa3aTelbCTBa  CBOMX
YTBEPKJICHUH, 3a/71aBaTh
napameTphl u KpUTEpUU
peIeHus;

-aHAJIM3UPOBATH TIOYUCHHBIC B
X0Jie pelieHus 3a1a4u
Pe3yIbTaThL, KPUTHYECKU
OTICHUBATh WX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHCHHE B
HOBBIX YCJIOBUSX;

-yMeTh TICPCHOCHUTh 3HAHHUSI B
MT03HABATEILHYIO u
MTPAKTHYECKYIO obmactu

OPraHUYCCKUX BCIICCTB M HUX

MIpeBpaIICHHI; BBISIBIIATD
B3aMIMOCBSI3b XUMHYECKAX
3HAHUH €  TOHATUAMH U
MpeICTaBICHUIMHI IpyTUX
€CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- YMETh HCIIOJIb30BaTh
HauMEHOBaHUS XUMHYECKHUX

COCAMHEHHH MEXIyHApOIHOTO
COr03a TEOPETUUYECKOU 51
MPUKJIaHON XUMHUH Hu
TpPUBUAJIbHBIE Ha3BaHUs
BaXHEHIINX BeUIlecTB (3THIIEH,
aneTuieH, TIWIepuH, (eHo,
(dhopmanberus, YKCyCHas
KHCJIOTa, TIMLUH, YrapHbIi ras,
VIJACKHCABIA — Ta3,  aMMHak,
raieHas. HW3BECTh, HeraleHas
U3BECTb, IUTHEBAs coda H
JPYTHX), COCTaBIATH (OPMYJIIBI
HEOPTraHMYECKUX 17§
OpTaHUYECKUX BCIIECTB,
YpaBHEHUS XUMHAYECKHX
peakiuid, OObSICHATH UX CMBICI;
MOJTBEPKIATh  XapaKTepHbIC
XMMUYECKHE CBOHCTBA BEILECTB
COOTBETCTBYIOILUMHU
OKCIICPUMEHTAMHU U 3aIlUCsIMH
YpaBHEHUI XUMHYECKUX
peaKiuii;

- YMETh POBOAMTH PACUETHI MO
XAMUYeCKUM  (opMyrnaMm H
YpaBHEHHSAM XUMHAYECKHX
peakuuii ¢ HUCHOJb30BaHUEM
(u3nyecKux BEJIUYMH,
XapaKTEepU3YIOLIUX BELIECTBA C
KOJIMYECTBEHHOM CTOpPOHBI:
Maccel, o0bema (HOpMaJbHbIC
yCIIOBHUSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCIIOJIb30BaTh
CHCTEMHBIC XHUMUYECKUE
3HAHUSL TSI IPUHATHS] pEIICHUH
B  KOHKPETHBIX JKM3HEHHBIX

CUTyanusx, CBs3aHHBIX (¢
BC€IICCTBaAMU n nux
MPUMCHCHUCM.




KU3HENIEATCIbHOCTH;
- YMETh HHTETPHUPOBATH 3HAHUS

u3 pasHBIX TPEIMETHBIX
oOIacreii;

-BBIABUTATh HOBBIE UIEH,
MpeIIaraTh OpHUTHHAIBHEIE

MOAXOABI U PEILCHNUS;
- CHOCOOHOCTH UX
HCIIOJIb30BaHMS B
MO3HaBaTEILHON 1 COIMATBLHOMN

HPAKTHKE.
OK 04. DddexTuBHO -TOTOBHOCTb K CaMOpa3BHTHIO, | - YMEThb IUIAHMPOBAaTh U
B3aMMOJIEIICTBOBATD U CaMOCTOSATENLHOCTH ¥ | BBINOIHATH XUMHUYECKHI
paboTaTh B KOJIJICKTUBE U CaMOONPCACICHUIO; 9KCIIEPUMEHT;

KOMaH/IE.

-OBJIQJICHUE HAaBBIKAMHU Y4eOHO-
HCCIIeIOBATENIbCKOM, MPOEKTHOU
U COIMAIbHON ACSTEIBHOCTH;
OBiajeHue yHUBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMHU
JeificTBUAMMU:

0) coBMecTHasl 1eATeJILHOCTb.
-IIOHUMAaTh W  HCIIOJIb30BaTh
MpPEeNMyIIecTBa KOMaHAHOH U
WHAWBUTyaJIbHOU PabOTEHI;
-IIPUHUMATh LEId COBMECTHOM
JEeSTeTbHOCTH, OPTaHU30BBIBATH
¥ KOOPIWHUPOBATH AEHCTBUSA 1O
ee JOCTHXCHUIO: COCTaBIIATh
IJIaH JIeNUCTBUM, pacmlpenensTh
poaM ¢ y4eToM  MHEHHUH

Y4aCTHUKOB 0o0Ccy)IaTh
pe3yIIbTaThI COBMECTHOM
paboTH;

-KOOPJIUHUPOBATh ¥ BBIMIOJHATH
paboTy B YCIOBHSX PEAIBHOTO,

BUPTYaJIbHOTO 71
KOMOWHHUPOBAHHOTO
B3aUMO/ICHCTRUS;
-OCYIIECTBIISATh MO3UTUBHOE
CTpaTerMueckoe TMOBEJCHUE B
Pa3IUIHBIX CUTYaITHUSIX,
MPOSIBIIATH TBOPYECTBO u
BOOOpaKeHHeE, OBITh
WHUIAATUBHBIM

OBiafeHne YHHBEPCAJbLHBIMH
PeryisiTHBHbIMU JIeiiCTBUSIMU:
r) NpUHATHE ce0si M JPYrux
JIofeit:

- TOpUHAMATh  MOTHBHL U
apryMeHTBI IPYTUX JIOAEH MpHU
aHaIn3e pe3yJIbTaToB
JESATSILHOCTH;

- TpU3HaBaTh CBOE TIPaBO U
NpaBo  Jpyrux Jrojed  Ha
OIIINOKH;

- pa3BUBaTh CIIOCOOHOCTH
MMOHUMATh MHP C TTO3UIIUU
JIPYTOTO YeIOBeKa.

-pelaTh SKCIEPUMEHTAJIbHBIC
3aJa4i, B COOTBETICTBHU C

npaBUIaMu TEXHUKHU
0e3omacHoOCTH npu
oOpaleHuy ¢ BEIIECTBAMU H
abopaTOPHEIM
o0opynoBaHueEM;
IMpEACTaBIIATH PE3YIBTATHI

XUMHYECKOTO 3KCIIEPUMEHTa B
¢opme 3amucu  ypaBHEHMI
COOTBETCTBYIOLUX PEAaKIMN U
(hopMynHpoOBaTh BBIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB.
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OK 07. ConenicTBOBaThL
COXPAHECHHIO OKPYIKAIOIIEH
cpepl,
pecypcocOepereHuIo,
MPUMEHSATH 3HAHUS 00
M3MEHEHUU KIIMMarTa,
TIPUHIUITBI OEPEXKITNBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JNIEUCTBOBATE B
Ype3BbIUANHBIX CUTYAITHSIX.

B 001acTHRKOIOTHYECKOT O
BOCITUTAHNSA:

-c(hOpMHUPOBAaHHOCTD
9KOJIOTHYECKOU KYJIBTYPBI,
IIOHUMaHue BIIMSHUS
COLIMAJIbHO-3KOHOMHUYECKUX
MPOLECCOB ~ HAa  COCTOSIHME
NPUPOJHOM M COLHAIBHOM

Cpenbl, OCO3HaHHE TII00ATBHOTO
XapaxkTepa AKOJOTUYECKUX
npobiem;

- IUTAaHUPOBAHHE u
OCYIIIECTBJIEHUE JEWUCTBUH B
OKpY>Karollel cpefie Ha OCHOBE
3HaHUA IIeJIeM  yCTOHYMBOIO
Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEMpPUSITHE NEUCTBUH,

- chopMHUpOBaTH
MIPEICTABICHHUS: 0
XHMHYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MHUPA, POIH XUMHUHU
B HO3HaHUU SIBJICHUMN
pUpobl, B (GopMUpOoBaHUU
MBIIUICHASI U KYJIBTYPBI
JINYHOCTH, ee
(G YHKITMOHATLHOM
IPaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUS TMPAKTUYECKUX
3aJad M DKOJOTMYECKU
000CHOBAaHHOI'0 OTHOIIICHUS
K CBOEMY 3JIOPOBBIO |
MIPUPOIHOM CPEE;

MMPpUHOCAIIUX Bpca
OKPYIKAIOMEH CPEe; - YMETh COOJIIOaTh MpaBuja
-YMCHHC MMPOrHO3UpPOBATH OKOJIOTHICCKI
HeBarONpHATHEIE 11e7IECO00Pa3HOTO TTOBEACHHS
oKONOrMYeckHe  mocieiacTeus | B OBITY M TPY/0BOH
NpeINpUHUMAEMbIX  AeicTBUl, | ACATCIBHOCTHU B OeJrsix
peAOoTBpaIaTh UX; COXpaHEHUs CBOETO
-pacumupeHue OIBITA | 3IOPOBbSI W OKpPY)KaroIeH
JCATCIIBPHOCTH OKOJIOTHUYCCKOU HpI’IpO,Z[HOﬁ Cpensl;
HAIpaBJICHHOCTH, YYUTHIBATh OTIaCHOCTH
- OBJIaACHHUC HaBBIKvaMI/I yqe6Ho: BO3I[eﬁCTBHH Ha SKUBBIE
I/ICCJICIIOBaTCJ‘I‘I)CKOI/I, IIPOCKTHOU OpFaHI/I3MBI OHpe,Z[eHeHHBIX
U COMMAJIBHOU ACATCIBHOCTH.

BEIIECTB, TMOHUMAsl CMBICI

IOKa3aTels MpeIeIbHON

JOMYCTUMOW KOHIEHTPALINH.

IIK 1.1. OcywecTBusth TOTOBHOCTE K| - BIALIETH CUCTEMOM

o0ciTy)XxnBaHUE JBUTATENEH,
CHJIOBBIX arperaTos,
MepeaaTOYHBIX YCTPOHCTB U
AaBTOMAaTOB OYPOBBIX YCTaHOBOK.

TPyLY,ONpeensTh LeIu U
IIPUHUMATH 1IEJIM COBMECTHOMN
NesATeIbHOCTH,TOTOBHOCTh K
CaMOpAa3BUTHIO, PaACIIMPEHHE
OMbITA JESATEIHHOCTH.

XUMHUYECKHUX 3HAHUH,

-yMeTh  IUTAHUPOBATh |
BBIIIOJIHSATh XUMHYCCKHUHN
IKCIICPUMEHT,

- copMHpOBaThH
MPEACTABICHHUS: 0
XUMHYECKOM COCTaBIIAIOIICH
€CTECTBEHHOHAYYHOH
KapTUHBI MHPA, POJIH XHUMHH
B IMO3HAHUHU SIBIICHHI
npupoasl, B (HOPMHUPOBAHUN
MBIIUICHUSI HU  KYJIBTYphI
JIMYHOCTH.




2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIIMHBI

2.1. O6bem 0011e00pa3oBaTeIbLHOIN TUCHUIIMHBI U BUAbI YUeOHOH padoThI

Bup yueOHoit padoTbl O0bem yacoB
O06BpemMoOpa3zoBaTeILHONIIPOrPAMMBI TUCIIUITIIHHEI 46
B TOMYHCIIC:

TEOPETUUECKUE 3aAHITUS 25

MPaAKTHYCCKUE3AHSITHS 20
[TpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJICPKAHUE 37
B TOM YHCIIE!

TEOPETUUECCKUE 3aHITHUS 17

IIPAKTUYECKUE3AHATHS 20
[Ipomesxyrounas arrectanus B popmenupdHepeHIupoBaHHOTO 1

3ayeTa




2.2. TemaTnyeckuii MJIaH U coiePKaAHUE TUCIUMIMHBI

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 coBpemernnoMm mupe. CoctaB u cBoiicTBa Heyreil. PUINKO-XUMHUUECKUE 2
Hed T 1 npupoaHbIii cBoiictBa HedTert u HedrempoaykroB. CoctaB HedTH (3JIEMEHTHBIM, T'PYIIIOBOM,
raz. Xumuueckuii cocrap | ©pakmuonHsid, wm3otomHbli). Kimaccupukanns, HOMEHKIATypa W METOABl HCCIEeIOBAHUA OK.02
HeTH M HeTSIHBIX COeTMHEHNT HedTH. ?)II<< 8;
CHCTEM IpakTyeckoe 3anaTue Nel Posb yriieBoAopoaHOro chipbs B 3KoHOMHKE Poccun. O0beM K '2 2
no0biun HeT u ra3a. COOTHOIIEGHHWE TEMIIOB pACXOJOBaHUSA M IMPUPOCTA 3aracoB 2 '
YIJIEBOIOPOIOB.
Tema 2. OcHOBHEIE OCHOBHBIE KOHIICTIIIUMA TMPOUCXOXKACHUS He()TH W Traza W 0Opa30BaHUS OCHOBHBIX OK.02
KOHUeNUHMH KJIaccoB coeauHeHuid HepTu. Teopus o OHOTEHHOM TIPOMCXOXKICHUU HEPTH. OK.07
NPOUCXOXKAEHUSI HePTH | Paspyrie MPEACTaBICHU 00  OpraHMYeCcKOM  IPOUCXOXKICHHH  HE(PTH. TIK 2.2
nrasa JoKa3aTeNbCTBO OpPraHMYeckoro reHesnca HedTH. HeopraHmueckas KOHIEIIHS 4
npoucxoxkaeHuss Hedtn M raza. CoBpeMEHHBIE TpEICTaBlIeHUs 00 00pa3oBaHUU
He(TH 1 raza. O6pa3zoBaHe OCHOBHBIX KJIACCOB yTIIEBOAOPOIOB HEPTH.
Tema3. Amudarndeckue HachlmeHHbIe (mapaduHOBBIE) yriaeBogoponabl. CTpoeHue U 2
AJTKAHBI u30MepUsl aJKaHOB (HOpMajbHOro U u3ocTpoenus). Homenknarypa. dusmueckue OK.02
cBoiicTBa mapaduHOB. XHMMHYECKHE CBONCTBAa ajkaHOB. Peakiuu 3aMmelieHusl B :
npelenbHbIX  yrieBojoponax. CBOOOIHO paauKkaidbHble peakuuud MnapaduHOB. OK.04
N3onpeHoBbIe yraeBo10pOabl OK.07
= [K1.1
IIpakTuyeckoe 3ansTue Ne2-3 3ydenwe (U3MYECKUX W XUMHUUYECKHX CBOWMCTB 4
napa(UHOBBIX YII€BOJOPOIOB.
Tema 4. Homenknarypa u u3oMepusi HempeaenbHbIX YTiIeBOAOPOAOB (ankeHoB). Dusnyeckue 2
AJIKeHBI U XUMHUYECKUE anu(paTHUIECKUX HEMpeAeIbHBIX YIJIeBOJOPOIOB. MeToabl MOTyYeHHS OK.02
AJKECHOB. XMMHUYECKHE CBOMCTBA aJIKEHOB. ?)II<< 8:
IIpakTuyeckoe 3ansTue Ned-50mpeneneHrecoep)kaHusl aJKeHOB B HEPTIAX U 4 OK:O7
MOMYTHBIX ra3zax. HempenenpHBIE YIIEBOAOPOIBI, OOpa3yroluecs B Ipoleccax K 1.1

nepepaboTKu HEPTH.




Tema 5. benszon. ®opmyna Kekyne. Hoseimme mpencraBieHne o CTpyKType OeH3oia.u OK.02
ApoMaTHYecKHe ApoMatu4yHOCTh. MHOTrOsiIEpHbIE apoMaTHYeCKue coeauHeHus. dusznyeckue OK. 03
YIJ1eBOJOPO/IbI (apenbr) | CBOMCTBA apOMAaTHYCCKHX YITICBOJOPONOB. XHMHYCCKHE CBOWCTBA apEHOB. OK.04
HyxneodunsHoe 3amemienue B OeH301bHOM Kojblle. CopepikaHue apeHOB B OK.07
HePTIX W uUxX pacnpeneneHue no Qpaxmusm. COOTHOIIEHUE PA3TUYHBIX THUIIOB MK 1.1
apeHoB B HePTIX. | MOpUIHBIE yrIIeBOIOPOIBI.
IIpakTuyeckoe 3anaTue NebConepxxaHue apeHOB B HE(TAX U MX pacIpelelieHUue 110
dpaxusm. CoOOTHOILIEHHE PAa3TUYHbBIX TUIIOB APEHOB B HC$THX.
Tema 6. Amudarnaeckue crnupthl. Homenkmatypa cnupToB. DPu3MUecKHE W XUMHUYECKHE
I'erepoaroMHbIe cBorictBa criuptoB. Denonwsr. CpoiictBa ¢eHonoB. KapOoHOBBIE  KHCIOTHI
coeHeHnst HeTH. annaTHYECKOro, apoMaTHieckoro, HahTeHOBOTO psaa. HeWTpanbHble cOenMHEHUS
Kuciopoaconep:kaumme | gedru. KeToHEI, TaKTOHBI, IPOCTHIE U CIOKHBIE SOUPEI OK.04
COeJUHEHHA
IpakTuyeckoe 3anaTue Ne 7 CoxepxaHue KHUCIOPOACOJEPKAIIUX COCAMHEHUN B OK.07
HeTIX pa3IMyYHBIX TUMOB. PacmpeneneHue KUCIOPOACOAEPKAIINX COCTUHEHUN T10 K11
¢pakuusm npu neperonke HepTH. CBoiicTBa KapOOHOBBIX KUCIOT. [loBepxHOCTHAS
aKTUBHOCTh coyied KapOOHOBBIX KHCIOT. bojee BbICOKas AaKTHUBHOCTb COJEi
Ha(TEHOBBIX KHCIIOT.
Tema 7. CX0ZCcTBO M pasziuyMe CEpOCOACPKAIIUX COEAMHEHUH C KUCIOPOJCOIEPKaLIUMHU
Cepocojep:kaimue COCMHEHUSIMU. MepKanTanbl (aJKUATHOIBI W apuiITHOINBI). Dusndeckue u
coequHenns HeTu XUMHUYECKHE CBOMCTBA. JuankuincynbQusl. XuMHU4eCKue CBOMCTBA.
Huankunmucynbduasl. Jpyrue cepocopepkaimiye coequHeHus HepTu. Brnusnue OK.02
CepOCo/IepKAIIUX COEAMHEHUH Ha CBOMCTBA HE(PTSIHBIX TOIUIMB M IPOLECCHI OK. 03
HeTenepepaboTKH. OK.04
OK.07
IIpakTuyeckoe 3ansitue Ne 8OmepeneHue coaepX)aHUS CEPOCOIAEPIKAMINX
coeuHEHUN B He(TU U BIMSHHE HA CBOMCTBA IMOJYy4aeMbIX HEPTEHPOAYKTOB. K11
Pacnpenenenue cepoconepKammux COEAMHEHUH MO (pakIUsIM IMpH MEPErOHKE
He(dTH. CBS3h KOJIMYECTBA CEPHI C TUIIOM HedTeH
Tema 8.
A3zoTcoaepxa IIpakTnyeckoe 3ansitne Ne O9PacmpeneneHue a3oTcolepXKalluX COCIUHEHUH IO
mue bpakuusimM 1pu neperonke HeQTu. Biusane azoTcomepkammx COSTMHEHU Ha CBOMCTBA OK 02
COCANHCHUA HETSIHBIX TOIUIMB U TpoLiecchl HedTenepepaboTKH. K11
HeTH.
Tema 8. CMmonbl. DneMeHTHBIM cocTaB. XuMu4eckoe crpoeHue. CBoicTBa: MOJEKYJISpHAs OK.02
CmMmouro- Macca, IUIOTHOCTb, PAaCTBOPHUMOCTb, CTaOMIBHOCTb. AcQalbTeHbl. DJIEMEHTHBIH OK.O3
ac(ajbTeHOBbIE coctaB. CBoiicTBa: MOJEKYJIsIpHasi Macca, IJIOTHOCTh, MOBEACHUE MPU HArpeBaHUM, )




BelecTBa HepTH

pacTBOPUMOCTb. XMUMHUECKOE CTPOEHUE: THOPUIHOCTD, MOJUUUKINYHOCTh, HATUYUE
reTepoaToMoB. Tumnsl acanbTeHOB. MeTallibl, BXOAAIIHE B cocTaB HeTu. DopMbl UX
CBS3M C OPraHUYECKMMHU BEIIECTBAMHU: MOP(UPUHOBBIE KOMIUIEKCHl BaHaIUA 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  MIpOLECCHI
HedTenepepabOTKH U MCIOJIb30BaHNE HE(PTEIPOIYKTOB.

OK.04
OK.07
K 1.1

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

CoBpeMeHHBIC TPEACTABICHUS O CTPOCHMM He(PTH H HEPTAHBIX CHCTEM.
MexMONeKynsipHble  B3aMMOACWUCTBUS KOMIIOHEHTOB HE(TAHBIX CHCTEM M HX
npupona. Hedtsausle nucnepcHble cucrteMbl. CBOHCTBa HE(QTSHBIX IUCIEPCHBIX
cUCTeM M MeToabl uX wuccinepoBanus. JlucnepcHocTs.CBoiicTBa  HE(TIHBIX
JUCIIEPCHBIX CUCTEM M METOIbl MX uccienoBanus. JucnepcHocts. IloBepxXHOCTH
pasgena (a3 M TOBEPXHOCTHBIE SBJICHUS B HE(MTAHBIX JUCIEPCHBIX CHCTEMAaXx.
[ToBepXHOCTHO-aKTUBHBIE ~ KOMIIOHEHTHl ~ He(PTH.  YCTOMUMBOCT  HE(TIHBIX
JMCTIEPCHBIX CHCTEeM. Peosnornyeckre MoOJAENIM TMOBEAECHUS HEPTAHBIX JUCIEPCHBIX
CUCTEM. 3aBUCHMOCTb HX CTPYKTYpPHO-MEXaHMYECKHMX CBOWCTB OT TEMIIEPATYpPHI.
BnusHue BHEIIHMX BO3ACHCTBUH Ha (PU3MKO-XMMHUYECKHE M OSKCILTyaTallMOHHBIE
cBoiicTBa He(Tell U HEPTEIPOIYKTOB

OK.07
[IK'1.1

IIpome:xxyToyHast arrecranus B gopme 1 depeHIUPOBAHHOIO 3a4eTa

Bcero

46




3. VCJIOBUSI PEAJIM3AIIAN ITPOTPAMMEI OBIIIEOBPA3OBATEJILHOM
TACIATITAHBI

3. 1 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne peaju3annu padodeil mnporpaMmmbl
Peanuzanus paboueil mporpaMMbl AUCIUILUIMHBI 0OecrieueHa HaTMYUeM yueOHOro kabuHera
00111600pa30BaTEeNbHBIX TUCIUILINH

ObopynoBanue yaeOHOTO KabUHeTA:

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

— JMJAaKTUYECKHWE MaTepuanbl (3aJaHusl Uil KOHTPOJIBHBIX paboT, A pa3HbIX BHJIOB
OIICHOYHBIX CPEJICTB, DK3aMEHa U JIp.);

— TEXHWYECKHE cpeAcTBa O0OydeHHs1 (NEPCOHATBHBIM KOMITBIOTEP; MYJIbTUMEIUWHBIN
MPOEKTOP; UHTEPAKTUBHAS JI0CKA, BHIXO/I B JIOKAJIbHYIO CETh);

— TporpaMMHOE oOecriedeHue: IUIEH3UOHHOE TporpaMMHOE obecredeHne oOmero u
crenuanpHoro HasHadeHus MicrosoftWindows, MicrosoftOfficeProfessionalPlus, Zoom
(OecrimaTHast Bepcus) — cBoboHO-pactpoctpansemoe [10.

3.2 UndopmannonHoe odecriedeHue peaausanuu padoyeii mporpaMmmbl

Jlns peanuzanuy mporpaMMbl 001eo0pa3oBaTeNbHOM TUCHUIUIMHBI OMOIHMOTEUHBIH (HoH
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 :
[Tpoceemenue, 2022. - 128 c. :1B. ui. - ISBN 978-5-09-088241-5. - TekcT : HEemocpeACTBEHHBIH.

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 :
[Ipocsemenue, 2022. - 128 c. :uB. uin. - ISBN 978-5-09-088247-7. - TekcT : HENOCPEACTBEHHBIH.

3.2.2 JlonoJiHUTEIbHbI€ 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. mi. - ISBN 978-5-09-071856-1. - Tekct : HemoOCpeACTBCHHBIH.

Xumus. 11 kmace : 6a3oBbIi 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 : HENMOCPEICTBEHHBIM.



4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

KOHTpob M OLIEHKa pacKphIBAIOTCS 4Y€pe3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE
3HaHHUS W MPUOOPETEHHBIC O0YJAIONTMMHUCS YMEHUS, HAMpaBJICHHbIC Ha (DOPMUpOBAHUE OOIIMX H

npo(hecCHOHABHBIX KOMIETCHIIHIA

PesyabTaTsl 00yyeHHs

IToka3aTeu oeHKH

TH olleHOYHBIX
MepOonpUuATHIA

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

UCIOJIb30BaTh CTaHJApPTHbHIE
MPOrpaMMHBIE CPEJICTBA;

IMPUHIUIIBL

HCITOJIh30BaTh ¢busuko-
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
2.2

Hcnons3yer TIPUHIIAIIBI
Kiaccuukanuu  HedTerazoBbIX
CHCTEM;

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

IMpoOBOAUT CTAaHAAPTHBIC
IKCIIEPUMEHTHI, 00padaThIBaeT,
UHTEPIPETUPYET PE3yIbTaThl U
Jenaet

BBIBOJbI,

UCTIOJB3yeT CTaHJIAPTHBIC
MPOrpaMMHEIE CPE/ICTBA;
HCIIOTB3YET ¢busuko-
MaTeMaTHIECKUI amnrapar Jajid
peeHHs pacueTHo-
aHAIMTUYECKUX 3a]1aY;
MIPOTHO3UPYET MIOBEJICHHE

HepTH © Ta3a B PA3IUYHBIX
TEPMOJNHAMHYECKUX YCIOBUSX,
OIHPAsICh

Ha 3HaHME WX COCTaBa |
(U3UKO-XMMHYECKUX CBOWCTB

Brinonnenue npakTH4ecKux
pabort

YceTHBIT onpoc

VcTHBIE COOOIIEHUS C
Mpe3eHTaluen

Pemenne xumMudeckux 3amad
Pelienue cutyaniuoOHHBIX 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

HehT W HEDTENPOIYKTOB;-

3HACTKOMITOHCHTHBIM 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 3amaq
Pelienue cutyalinoOHHBIX 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 COCTUHCHHUI
HeTH;

METO/IbI pasziesneHus
MHOTOKOMITOHEHTHBIX
He(DTSHBIX CUCTEM;

METO/IbI UCCIIeTIOBAHUS
He(TH U HEPTETTPOTYKTOB;
CBOICTBa HePTH KaK
JIACTIEPCHOM CUCTEMBI;
ocobeHHOCTHHE(DTEH u
PUPOIHBIX ra3oB

CHOMPCKHUX MECTOPOXKACHUH;
OCHOBHBIE THIIBI M TPUHIIHIIBI
KJaccuukanui HeTH,
HeTAHBIX JHCIEPCHBIX
CHCTEM, ra3oB;

MIPUYMHBI OCJIO)KHEHUH
(ruzparooOpazoBaHue,
otnoxenuss ACIIO u np.),
BO3HHKAIOMINX ITPU

IoObIUE, IIOITOTOBKE,
TPaHCIIOPTE H  XPaHCHUH
He(TH U raza;

THIIOTE3bl  TIPOUCXOXKICHHSI
HeTH;

rOCyJapCTBEHHBIC u
oTpacieBble  HOPMAaTHUBHBIC
JOKYMEHTHI,
periaMeHTHPYIOIne
MOPSIJIOK,

cpeacTBa U YCIIOBUS
BBIITOJIHEHUSI  CTaHIAPTHBIX
UCTIBITAaHUN He(TH U rasa. :
CBOMCTBa HeTH KaK
JIUACTIEPCHON CUCTEMBI;
ocoOeHHocTHHEDTEH u
MPUPOTHBIX ra3oB

CHOUPCKUX MECTOPOKICHHI;
OCHOBHBIE TUITBI U IPUHIIUITHI
Kiaccuukanmia Hedtu,
He(TSHBIX JIMCTIEPCHBIX
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;
METOJIbI UCCIIeOBaHUS HEPTH U

HE(PTENPOTYKTOB;

CBOICTBa HetH Kak
JTUCIIEPCHOM CUCTEMBI;
ocoOeHHOCTHHE(DTEH "
MPUPOJHBIX Ta30B CHUOMPCKUX
MECTOPOXKACHU;

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

[IPUYUHBI OCJIOKHEHUN
(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/IaPTHBIX
WCIIbITaHUN He(TH U Ta3a. :
CBOICTBa HepTH
JTUCTIEPCHOM CUCTEMBI;
ocoOeHHOCTHHE(DTEH "
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.),

MPOUCXOXKICHUS

KakK

u Jap.),




BO3HUKAIOIINX ITPH

IoObIUeE, IIOITOTOBKE,
TPaHCIIOPTE H  XPaHECHUH
He)TH ¥ Trasza; THUIOTE3bI
MIPOUCXOKICHHS HEPTH;

rOCy1apCTBEHHBIE u
OTpacieBble  HOPMAaTHBHBIE
JIOKYMEHTBHI,
perilaMeHTHpYIOIIe
MOPSAIOK,

cpencrsa " YCJIOBHUS
BBITIOJIHEHUST  CTaHAapTHBIX

UCTIBITAHUN HE(THU U rasa.

OK 02, OK 03, OK 04, OK
07,1IK 2.2

" rasa; THITOTE3bI
MIPOUCXOXKACHUS HEPTH;
TOCY/IapCTBEHHBIC U OTPAciIeBbIC
HOpPMAaTHBHBIE JIOKYMEHTHI,
peryIaMeHTHPYIOIINE TTOPAAOK,
CpeACTBa M YCIIOBHS
BBITIOJTHEHUS CTaHJAPTHBIX
UCTIBITAHUN HEPTH U Taza.

BrnangeTs
HaBbBIKaAMH BBIITOJIHCHU A
OCHOBHBIX CTaHJApTHBIX

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

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

METOAaMHU nepecueTa
MoKazaTesiel 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
JIOKJIaJIOB, cTaTew,
COCTaBJICHUSI  JOKJAI0B C
HCIIOJIb30BAaHUEM
COBPEMEHHOTO
KOMITbIOTEPHOTO
obecrieueHus.

OK 02, OK 03, OK 04, TIK
[1K2.2

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
XapaKTEPHUCTHKH;

-HaBbIKaMH

dbopmynupoBaHus  1eIeH W

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

BrinosiHeHUE MPaKTUYECKUX
pabort

VYcrHbIil onpoc

VYcTHBIE COOOIICHUS C
Mpe3eHTalnen

Pemenne xuMmueckux 3ajaqa
Pemenue cutyalilnOHHBIX U
AKCIEPUMEHTAIIbHBIX 3a7a4
BrmonaeHne XUuMHYECKOTO
JKCIIEpUMEHTA
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