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PaGouast mporpamMmMa JUCITUTUIMHBI pa3paboTaHa B COOTBETCTBUH C:

-  @enepanbHBI  TOCYJAPCTBEHHBIM  0Opa3oBaTEIbHBIM  CTaHAAPT MO
HarnpaBiiennto moaroropku 21.03.01 HedrerazoBoe nemo W ypOBHIO BBICIIETO
oOpa3oBaHus OakaiaBpuar, yTBEpKACHHBINA MprUKa3oM MuUHUCTEPCTBAa 00pa30BaHUs U
Hayku Poccuiickoii @eneparuu Ne 96 ot 09 peBpans 2018 roaa, 3aperucTpupoBaHHBIHN
B Muntocte 02 maprta 2018 roga, per. Homep 50225

- y4eOHBIM IIJIaHOM (OYHO-3a04HON (opM 0OydYeHHUs) IO HaMNpPaBICHUIO
noarotoBku 21.03.01 Hedrerazoroe aeno.

PaGouast mporpamMM AUCIUTIUIMHBI BKIFOYAET B CEOsI OIEHOYHBIC MaTEPHAIIBI JJIS
MIPOBEJICHUS TEKYILIETO KOHTPOJISI YCIEBAEMOCTH U MPOMEKYTOUHOU aTTECTallUH IO
mucruiuinHe (1.6 DOHJ OIEHOYHBIX CPEICTB IS MPOBEICHUS TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH, TPOMEKYTOUYHOM aTTECTALIMU IO UTOTAM OCBOCHHUS JUCIUTLIINHBI)

ABTOp KVBBMI/IHa Oumnwra BsiuecimaBoBHA, KaHAWIAT XMMUYECKMX HAVK, JIOLICHT
Kad)CIIDBI TPAaHCIIOPTHO-OHCPICTHYCCKUX CUCTCEM

(vkazamv QHO, yuenyro cmenens, yueHoe 36anue uiu Q0IAICHOCHb)

[Iporpamma omgoOpeHa Ha 3acegaHuU Kadeapbl TPaHCIOPTHO-PHEPTETHUCCKUX
cucteM (mmpotokon Ne 8 ot 12.04.2025r).



1. IlepeyeHbr NJIAHUPYEMBIX Pe3yJbTATOB OO0y4YeHHUS] MO IMCHUIINHE,
COOTHECEHHBIX ¢ IJIAHUPYEMBLIMH pe3yJibTaTaMH OCBOEHHUsI 00pa3oBaTeJbHOM
nporpammbl (Llesiu ocBoOeHUs TMCIIMIIIIMHBI)

1.1. Hensamu oCBOCHUS TUCHUIUIUHBI « XUMHS He(PTH U Ta3ay SBISIOTCS:

- (opMHUpOBaHUE y CTYJCHTOB KOMILJIEKCAa 3HAHMH O COCTaBE M CBOMCTBaXx
HEe(PTIHBIX CHCTEM PA3IMYHOTO MPOUCXOKACHHUS, O BIUSHUU COCTaBa He(Tel U razoB
Ha OKCIUTyaTallUOHHBIE TIapaMeTphl OOOpYAOBaHHWSA, a TakkKe O MeEToJax uX
HCCJIEIOBAHMS U EpepabOTKH.

3amavyaMu OCBOCHHMSI TUCITUTIIUHBI « XUMUS HE(TH U Ta3ay SIBISIOTCS U3YUCHUE!

- pa3nUUUid B CTPOCHUH M (DU3UKO-XUMHUYECKUX CBOWCTBAX WHIWBUIYATHHBIX
YTIIEBOJOPOJIOB KaK OCHOBHBIX KOMITIOHEHTOB He(TEW, MPUPOJHBIX Ta30B M JPYTHX
BHUJIOB YTJIEBOJOPOHOTO CHIPhS;

- METOJIOB OYUCTKH, Pa3/IeJICHUs] U aHaJInu3a MHOTOKOMIIOHEHTHBIX HE(PTSHBIX
CUCTEM,;

- npuydH GOpPMUPOBAHUS HEDTIHBIX JUCIEPCHBIX CUCTEM M HUX KOJUIOHIHO-
XUMHYECKUX CBOMCTB;

- TUTIOTE3 MIPOUCXOXKICHUS HePTH;

- XUMHUYECKHUX OCHOB IPOIIECCOB MepepaboTKu HEPTH U rasa;

- OCHOBHBIX ITPOJIYKTOB MEepepadOTKX HE(DTHU, UX COCTAaBa U IKCILTyaTAIlMOHHBIX
CBOWCTB, a TAK)K€ BO3MOKHOCTEN UX N3MEHEHUSI.

1.2. Ob6nactu npodeccuoHaNbHON JeATebHOCTH HU(WUiu) cdepsl
po(hecCHOHATBHOM ACSITENTFHOCTH, B KOTOPHIX BBIITYCKHUKH, OCBOUBIIIHE IPOTPaMMYy,
MOTYT OCYIIECTBIISTH MPOPECCHOHANBHYIO A TEIbHOCTD:

19 HoObrua, nepepaboTka, TpaHCHOPTUpPOBKa HedpTn U raza (B cdepax:
oOecrieveHrs BBINOJHEHUsI paboT MO AMArHOCTHUKE, TEXHUYECKOMY OOCTYKHBaHUIO,
PEMOHTY W DJKCIUTyaTallud HedTerazoBoro oOOpYJIOBaHUS; BBINOJHEHUS paboOT 1O
MIPOCKTUPOBAHUIO, KOHTPOJIIO 0€30MaCHOCTH U YMPABICHUIO paboTamMu MpU OypeHHUH
CKBa)KMH; OpraHu3aluu paboT MO I'€OHABUTALIMOHHOMY COMPOBOKICHUIO OypeHus
He(TAHBIX U Fa30BbIX CKBAXXHH, PEMOHTY U BOCCTAHOBJIEHUIO CKBAKHH; OTIEPATUBHOTO
COTIPOBOXACHUS TEXHOJOTHYECKOro IMpouecca A00bYM HEePTH, raza U Ta30BOTO
KOHJEHCATa; OpraHU3alud BEJACHMSI TEXHOJOTMYECKHX IPOLIECCOB U BBINOJIHEHUS
paboT 1Mo  JKCIUTyaTaluud  OOOpYyAOBaHMA  TOJ3EMHOTO  XpaHEHUs  rasa;
TEXHOJOTHYECKOTO COMPOBOXACHHUS MOTOKOB YIJIIEBOJOPOJAHOTO CHIPhS M PEKUMOB
paboThI TEXHOJIOTHYECKIX 00bEKTOB He(PTEra30BOM OTPACIH; BEITIOJTHEHHS KOMIUIEKCA
paboT MO TeoJIOTO-MPOMBICIIOBBIM HCCIIEIOBAHMIM CKBaKWH TOJI3EMHBIX XPaHHIIUIII
ra3za; oOecrnedyeHHus] KOHTPOJIS M TEXHUYECKOro OOCIYyXKUBaHUS JIMHEWHON 4YacTH
MarucTpaibHBIX  Ta30MPOBOJOB;  BBIMOJHEHUS  pabOT MO  JKCIUTyaTaluu
ra3oTpaHCIIOPTHOTO 000pynOBaHUS; oOecrieueHus AKCIUTyaTaluu
ra3opacupeeUTeIbHbIX  CTaHIMM; opraHu3amuud  padOT 1O  JAMAarHOCTUKE
ra3oTpaHCIOPTHOTO 00OPYAOBAHUSA; Pa3pabOTKU TEXHUYECKOM M TEXHOJOTHYECKOU
JOKYMEHTAIH IIPU BBITIOJIHEHUHU aBAPUITHO-BOCCTAHOBUTEIBHBIX M PEMOHTHBIX padoT
Ha OOBEKTax Tra3oBOM OTpaciy; OpraHu3aluu padoT MO 3allUTe OT KOPPO3UH
BHYTPEHHUX  [OBEpPXHOCTEH  OOOpyHOBaHUS  HEPTEra3oBOro  KOMIUIEKCA;
HKCIUTyaTallui 0ObEKTOB MIPHEMa, XpaHEHUS U OTIpy3KU He(TH U HEPTETIPOTYKTOB).



1.3. K 0oCHOBHBIM 3agadyaM M3Y4YCHHUA JUCHHUIINIMHBI OTHOCHUTCA IIOATIOTOBKA

oOyJarommxcst K

BBIIIOJTHCHHUIO  TPYAOBBIX

HpO(I)@CCI/IOHaHI)HBIMI/I CTaHIapTaMMH:

byHKIIUHA B

COOTBCTCTBUH

C

Koa, HammMeHOBaHHE U

Kox u HanmeHnoBaHue

19.022

[TpodeccnonanbpHbIN
crangapt «CrHenuaguct Mo
puemMy, XPAHEHUIO u
OTTpy3Ke HedtH u
He(TEnpOIyKTOBY,
YTBEPKICHHBIN [IPUKa30M
MuHnucrepctBa  Tpyna WU
COLIMAJIbHOU 3aIUTEI

Poccuiickoit ®enepanuu ot 19

mapta 2015 1. Ne 172m
(3aperucTpupoBaH
MuHucTEpCTBOM IOCTHUIIUH

Poccuiickoit ®enepanun 01
ampens 2015 r.,
peructpauroHHbIi Ne 36688 )

IpreMa, XPAaHCHUS U OTTPY3KHU
He(TH U HEPTETIPOTYKTOB

HaunmeHoBaHue YPOBEHb KBATH(PUKALNH .
TPYAOBBIX QyHKIHUI, HA
npogdeccuoHAIbHbIX OT®, na xkoropbie
KOTOpbIe OPHEHTHPOBAHA
crangapros (IIC) OpPHEHTHPOBAaHA
AUCHHUILINHA
AUCHHUILVIMHA
A/01.6
IIpou3BoaCTBEHHO-
XO03HCTBEHHOE 0OecrieueHue
TEXHOJOTMYECKUX IPOIIECCOB
A IIPUEMA, XPAHEHUS U OTIPY3KHU
He(TU U HEPTEPOTYKTOB
OkcIuryaranus 00BEKTOB ¢ renponyx

A/02.6
Benenune texHonornyeckux
IIPOLIECCOB IIpUEMa, XPAHEHUS
U OTIPY3KH HE(PTH U
He(TEenpOayKTOB

B
KonTpons TEXHUUYECKOTO
COCTOSIHUS o0opynoBaHus

00BEKTOB IpHUeMa, XPaHEHMS
U OTrpy3ku HedptH U

B/01.6
OpraHu3anus AUarHOCTUKH
00BEKTOB MpHUEMa, XPaHEHUS U
OTIPy3KU HEPTENPOAYKTOB

B/02.6
Beinonnenue meponpusTui mo
MIPOJICHUIO CPOKA CITYKObI
000py10BaHUSI 0OHEKTOB
IIPUEMA, XPAaHEHUS U OTIPY3KHU
He(TH U HEPTETIPOIYKTOB

HEPTENPOIYKTOB
B/03.6
ATtTecTanusi 0ObEKTOB MPHEMA,
XPaHEHUS U OTIPY3KH He(PTH U
He(TENPOIYKTOB
19.029 B/01.6
[IpodeccronanbHbIIt Ob6ecnevenne paboThI
crangapt «Cnenuanuct mo | B TEXHOJOTHIECKOI'0
SKCILTyaTaluH OGecreuenne sxciyararuy | 000pyaosanns I'PC, otaensHo
TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO crosux I'PII, y3noB yuera n
o0opymoBaHUS obopymoBaHUs I'PC, penynrMpoBaHus rasa B
ra3opacnpeeauTebHbIX ornenbHo  crosmmx [PII, | 3aAaHHOM TEXHOJIOTHICCKOM
CTaHIUH, OTIAEIBHO CTOSIIUX | Y3JIOB ydera " PEXKHMC
ra30perysITOPHBIX MYHKTOB, | peAylMPOBAaHUS ra3a
3710B eTa "
Y 4 B/02.6
peayIupoBaHuUs razay,




HaumenoBanue
npogdeccuoHAIbHbIX
cranaapros (I1C)

Koa, HanmeHnoBanue u
YPOBeHb KBaJIHpUuKAUMN
OT®, na xkoropbie
OPHMEHTHPOBAHA
AMCHMILINHA

Koa n nHaumeHoBaHue
TPYAOBbIX (PYHKIMH, HA
KOTOpPbIe OPMEHTHPOBAHA
AUCHUILINHA

YTBEPKICHHBIN IIPUKA30M
MuHnucrepcTBa  Tpyna WU
couuanbHoOU 3amuTel PO ot 9
aprycta 2022 r. N 476n
(3aperucTpupoBaHo B
Muntocte PD 9 cenTa0ps
2022 r., peructpauvoHHbId N

70021)

OO0ecrieueHne BBITOTHCHUS
paboT MO TEXHUYIECKOMY
00CITy’)KUBaHUIO 1 PEMOHTY
(manee - TOuP),
JTUarHOCTHYECKOMY
obcnenoanuto (nanee - J10)
TEXHOJOTHYECKOIO
obopynoBanus ['PC, otnensHO
crosimx I'PII, y3110B yuera u
penylupoBaHus raza

B/03.6
Benenue nokymeHTauuu no
conpoBoxaeHuto TOuP, /10
TEXHOJIOTHYCSCKOI'O
ob6opynosanus ['PC, otnensHo
crosimx ['PII, y310B ydera u
peAyLHUpOBaHUA raza

B/04.6
[ToaroroBka npeioKeHni 1o
MOBBIIICHHUIO 3 (HEKTUBHOCTH

AKCILTyaTaluu
TE€XHOJIOTHYECKOIO
obopynosanus I'PC, otnensHO
crosmux I'PII, y310B y4era u
peayLuupoBaHus ra3a

C

Opranu3anuoHHO-
TEXHUYECKOE COIIPOBOKIACHUE
IKCIUTyaTaIluu
TEXHOJIOTHYECKOTO
o0opynoBaHus I'PC,
otnenbHO  crosmmux  I'PII,
Y3JIOB ydera n
peayLMpOBaHUs raza

C/01.6
KonTtposnb BINOTHEHUS
MIPOU3BOJICTBEHHBIX
roKaszareJeu
MO/Ipa3IeIEHUMH 11O
JKCILTyaTaluu
TEXHOJIOTHYECKOTO
ob6opynosanus ['PC, otnensHo
crosiimx ['PII, y3110B yuera n
peayLHMpOBaHUs raza

C/02.6
OpraHu3annOHHO-TEXHUIECKOE
o6ecneuenne TOuP, /10
TEXHOJIOTMYECKOTO
ob6opynosanus ['PC, otnensHo
crosiimx ['PII, y3110B yuera n
penyLUPOBaHUS Ta3a




KO}], HaAaUMCHOBAHHUEC U

Koa v HauMeHoBaHue

HaunmeHoBaHue YPOBEHb KBaTH(PUKALNH o
TPYAOBBIX QyHKIIHI, HA
npogdeccuoHAIbHbIX OT®, na xkoropbie
KOTOpble OPMEHTHPOBaHAa
crangapros (IIC) OpPHEHTHPOBAHA
AUCHHUILINHA
AUCHHUILVIMHA
C/03.6

Pa3paboTtka u BHeapeHue
NPEJI0KEHUH 110
3¢ pexTuBHOMY U
MEPCIIEKTUBHOMY Pa3BUTHIO

OKCILTyaTaluu

TEXHOJIOTHYCCKOTO

obopynoBanus ['PC, otnensHO

crosimx I'PII, y3110B yuera u
peAyLHUpOBaHUA raza

1.4. Komnetenmuu oOydaromierocsi, (GopMHpyeMble B Pe3yJIbTaTe OCBOCHUS

TUCHUTUIAHBI
HanmenoBanmue Kox n Konx n nHaumenoBanue Ilepeyenn
KaTeropum HHIMKATOpa IJIAHUPYEMBbIX
HaMMeHOBaHUe
(rpynmsbi) . AOCTUKEHU S pe3yJbTaToB
. KOMIIeTeHIH
KOMIIeTeH M KOMIIETeHI[UU o0yueHust
HA YpOBHe 3HAHUU:
3HaTh
- XMMHU3M H MCXAaHU3M
TCPMUUCCKUX u
KaTaJIMTHYCCKUX
MpeBpaIeHUl
KOMIIOHEHTOB He(TH, B
TOM YHUCJIIC B3aNMHBIX
BBICOKOTCMIICPATYPHBIX
OIK-1.1 3Hath patyp
OIIK-1. HHU3KOTEMIIEPATYPHBIX
MIPUHIATIAATIEHBIE .
Cnocoben pemIaTh | e HOCTIH IpeBpalIeHHnit
3aJa4yd, OTHOCANIHECS MOICITHPOBAHHS YTJIEBOAOPOAOB;
K TpodecCHOHATEHOU P - BISTHIC
eSTEIBHOCTH MAaTCMAaTHICCKUX, TeTEPOATOMHBIX

[IpumeHeHne ’ (bHU3MUECKUX U | coequHeHnid HedTH Ha
MIPUMEHSIS METO/IbI .

(byHIaMeHTaIbHBIX XUMHUYECKUX CBOWCTBA W  KayecTBO

. MOJEIUPOBAHUS,

SHAHIH MaTeMaTH4eCKOro fpotieccos, Heq i N
AHAII3A npeaHasHa4YeHHbIE T He(TENPOYKTOB, ux
eCTeCTBéHHOHa Hpre | | OHKPCTHBIX L SO
) O6I.LICI/IH)KCIZZ iere | TOXHONOTHHECKHX CBOMCTEA. 5

1Y TPOTIECCOB, HQ YPOBHEe YMEHUU.
3HAHUS YMETh
- WCCIeNoBaTh (PUBHUKO-
XUMHNUYCCKHE CBOMCTBa

YIIIEBOIOPOJIOB U IPYTUX
KOMIIOHEHTOB He(TH, HX
BJIUSHHE Ha CBOMCTBa
He(PTETPOAYKTOB, -
yCTaHaBIIUBATh CBSI3U
MEXTY CTpOCHHEM
MOJIEKYJTI "




HaumenoBanme K Kox u HaumeHoBaHMe Ilepeuennb
KaTeropuu o HHAMKATOpa IVIAHUPYEMBbIX
HAUMEHOBaHMeE
(rpynmsi) . JAOCTUKEHU S pe3yJibTaToB
. KOMIIETEHIIM i
KOMIIETEHINH KOMIIETEHIINH o0yueHust
HaAMOJICKYJISAPHBIX
CTPYKTYpP KOMIIOHEHTOB
HepTH, UX CTIOCOOHOCTHIO
K MCKMOJICKYJIAPHBIM
B3aUMOJICUCTBUAM u
(a3oBEIM TEpexomaM u
CBOMCTBaM
He(TEPOTYKTOB.
Ha YPOBHE HABBIKOB:
BIIAJIETh
- HaBBIKaAMHU B
IIPUMCHCHUHN
MHCTPYMEHTAIBHBIX
METOJIOB aHaji3a JUId
YCTAaHOBJICHHSI CTPYKTYP
He(bTHHbIX KOMITIOHCHTOB
)51 HU3Yy4YCHUA nux Ha
MOJIEKYJIIDHOM YPOBHE
HA YpOGHe 3HAHULL:
3HATh
- BIIUSAHUC
reTepoaToOMHBIX
coequHeHnid HedTH Ha
CBOWMCTBA M  KayecTBO
HeTH u
He(TENPOTYKTOB, 50,4
CTPOCHMU, CoCTaB,
CBOIICTBA.
Ha ypoeHe YMeHU.
YMETH
-yCTaHaBJIMBAaTh CBA3U
OIIK-1.2 YmMerp | MEKAY CTpOCHHEM
WCIIOJIb30BaTh MOJIEKY T 1
OCHOBHBIE 3aKoHp] | TAAMOJICKYIAPHEIX

AUCHUILINH UHKCHCPHO-
MCXAaHUYCCKOT'O MOAYJIA,

CTPYKTYp KOMIIOHEHTOB
He(TH, UX CITOCOOHOCTHIO
K  MEXMOJEKYJISIPHBIM
B3aUMOJICUCTBUSAM "
($a30BBIM TIEpexoAaM |
CBOMCTBaM
HEPTETPOITYKTOB.

HA yPOGHEe HABLIKOB:
BJIAAETH .

- HaBBIKAMU B
MIPUMEHEHNHN
HWHCTPYMEHTAIBHBIX
METOJZIOB  aHaim3a JUIs
YCTAHOBJICHUSI CTPYKTYP
HE(TSIHBIX KOMIIOHEHTOB
W U3yYeHHs WX Ha
MOJIEKYJISIPHOM YPOBHE




HaumenoBanme K Kox u HaumeHoBaHMe Ilepeuennb
KaTeropuu o HHAMKATOpa IVIAHUPYEMBbIX
HAUMEHOBaHMeE
(rpynmsi) . JAOCTUKEHU S pe3yJibTaToB
. KOMIeTEeHINI
KOMIIeTeHINI KOMIIeTEHIUH o0yueHust
HA YPOBHE 3HAHUM.
3HATh
- XUMU3M U MEXaHU3M
TEPMUYCCKUX U
KaTaIATHYECKIX
MpEeBpALLICHU I
KOMIIOHCHTOB HE(TH, B
TOM 4YHCIE B3aMMHBIX
BBICOKOTEMIICPATYPHBIX
HU3KOTEMIIEPATyPHBIX
NpeBpalieHu
YTIIEBO/IOPOJIOB;
- BIIUSIHUC
reTepoaTOMHBIX
coequHeHnid HedTH Ha
CBOWCTBA M  KayecTBO
He(TH "
OIIK-1.3 YMETh | yedyrenponykTos, X
HCIIOIb30BATh CTpPOEHUS, COCTaB,
OCHOBHBIC 3aKOHBI | cBOMCTBA.
€CTECTBEHHOHAYYHBIX Ha yposHe YMeHUll.
JUCLMIUIAH,  I[IPaBUJIA | YMETh
TIOCTPOCHUSI -yCTaHABJIWBaTh  CBS3H
TEXHUYECKHX CXE€M U | MEeXAy CTPOCHHEM
yepTexen MOJICKYJI n
HAJIMOJIEKYJISIPHBIX

CTPYKTYp KOMIIOHEHTOB
HeTH, UX CIOCOOHOCTBHIO
K MEKMOJICKYJISIPHBIM
B3aMMOJICHCTBHSM u
($a3oBBIM TEepexogaM |
CBOICTBaM
HEe(TEPOIYKTOB.

HA YPOBHE HABLIKOG:
BJIAJICTh

- HaBbIKaMH B
HPUMEHECHUH
HMHCTPYMEHTAIIbHBIX
METOJIOB ~ aHayu3a IS
YCTaHOBJICHUSI CTPYKTYP
HE(TAHBIX KOMIIOHEHTOB
W W3yYeHHs UX Ha
MOJICKYJISIPHOM YPOBHE

OIIK-1.4 Bnanets
OCHOBHEIMHM METOJAMH,
WCIIOIb3YEMBIMHU
T'eOJIOTaMH,
WHTEPIpETAINH JaHHBIX
reo(u3nvecKux
HCCIIeOBaHUIA,
TEXHUKO-

HA YPOBHE 3HAHUIL:
3HATh

- BIIUSTHUE
reTepoaTOMHBIX
coequHeHMd HedTH Ha

CBOWCTBA M  KayecTBO
HepTH u
He()TEPOAYKTOB, 170:¢




HaumMmenoBanue Kon n Kox n nHaumeHnoBanmne Ilepeuennb
KaTeropum HHAUKATOpA TVIAHUPYEMBIX
HAaNMEHOBaHHE
(rpynmsi) . JAOCTUKEHU S pe3yJibTaToB
. KOMIIeTeHIIHH
KOMIIeTeHITU I KOMIIETEHIIHH o0yueHust
SKOHOMHYECKOTO CTPOCHHUS, COCTaB,
aHaIM3a, HaBBIKAMU | CBOWCTBA.
cocTaBieHHUsl pabouux | Hd yposHe yMeHUU.
MPOEKTOB B  cocTaBe | YMETh
XUMHUYECKHE CBOMCTBA

YTIEBOJOPOJIOB U IPYTHUX
KOMIIOHCHTOB HeTH, HX
BIIMSIHUE Ha CBOMCTBa
HE(TENPOIYKTOB, -
yCTaHaBINBATh CBSI3H
MEXKITY CTPOCHHUEM
MOJIEKY u
HaJMOJEKYIISPHBIX
CTPYKTYp KOMITOHEHTOB
HETH, UX CIOCOOHOCTBIO
K  MEXMOJIEKYISIPHBIM
B3aUMOJICUCTBUSAM u
($a3oBBIM TIEepexofaM |
CBOMCTBaM
He(TENPOTYKTOB.

Ha YPOBHE HABLIKOSE:
BJIAJIETh

- HaBBIKaMHU B
IIPUMCHCHUHN
WHCTPYMEHTAIbHBIX
METOJIOB ~aHanmm3a s
YCTAaHOBIICHUSI CTPYKTYP
He(bTSIHbIX KOMIIOHEHTOB
U W3ydeHHWs WX Ha
MOJIEKYJIIPHOM YPOBHE

OIIK-1.5 Bnanets
HaBBIKAMH JICIIOBOTO
B3aHUMOJICHCTBH c
CEpBUCHOM CIIy’)KOOH U
OIICHUBATh 150.4
PEKOMEH1alluu c
y4eTOM
AKCIEPUMEHTAILHON
paboThI
TEXHOJIOTHYECKOTO

oTAcIa MPEATTPUATUA

Ha YPOGHe 3HAHUU.

3HATh

- BJIINSTHUE
reTepOaTOMHBIX
coequHeHnid HedTH Ha
CBOMCTBA M KadyecTBO
HeTH u
He(TENPOTYKTOB, UX
CTpPOEHHUS, COCTaB,
CBOMCTBA.

HA YPOBHE YMEHUIL:
YMETH

-yCTaHABIIMBATh CBSI3U
MEXIY CTPOEHUEM
MOJIEKYJI H
HAJIMOJIEKYJIAPHBIX

CTPYKTYp KOMIIOHCHTOB
HePTH, X CITOCOOHOCTBIO
K MECXKMOJICKYJIAPHBIM
B3aUMO/ICHCTBUSIM u
($a30BBIM TepexomaM H




HaumenoBanue
KaTeropum

(rpynmsi)
KOMIIETEHIIN A

Koa un
HAaUMEHOBaHHe
KOMIIeTeHII NI

Koa n HauMeHoBaHHe
HHIMKATOPA
JOCTHKEHH S

KOMIIETEHIINH

Ilepeuennb
ILUIAHUPYEMBIX
pe3yJbTaToB
o0yueHust

CBOMCTBaM
He(TENPOTYKTOB.

Ha YPOBHE HABLIKOE:
BJIAJIETh

- HaBBIKaMHU B
MIPUMCHECHUU
WHCTPYMEHTAIBHBIX
METOJIOB ~aHajum3a s
YCTaHOBJICHUSI CTPYKTYP
HE(TAHBIX KOMIIOHCHTOB
W W3yYeHHI WX Ha
MOJICKYJIIPHOM YPOBHE

Wcnonb3oBanue
WHCTPYMEHTOB |
o0opyoBaHUs

OIIK 4.

CriocobeH MmpoBOAUTH
U3MEPCHHUS u
HaOJII0ICHUS,
00pabaThIBaTh u
NPEJICTABIIATh
IKCIIEPUMEHTAIHHBIC
JTAaHHBIC

OIIK-4.1
TEXHOJIOTHIO
COIOCTABJICHUS
IIPOBCACHUA TUITOBBIX
IKCIIEPUMEHTOB Ha
CTaHIapTHOM
0o0opynoBaHUHU B
nmabopatopui W Ha
MIPOU3BOJICTBE,

3HaThb

HA YpOBHe 3HAHULL:
3HATh
-KOMIIOHEHTHBII
HeTH u
YIIIEBOAOPOIHBIX
cucreM; -  (usuko-
XUMHUYECKHE  CBOMCTBA
OCHOBHBIX KJIaCCOB
YTIIEBOIOPOJIOB u
reTepoaToOMHBIX
COeMHEeHHI HEPTH;

- OCHOBHBIE THUIBI H
TPUHIIATTBI
kinaccupukamuii - Hedru,
HE(QTSIHBIX JUCIIEPCHBIX
CHCTEM, I'a30B;

- THITOTE3bI
MIPOUCXOXKIACHHUS HEPTH;

- METOABI aHau3a HePTH
W rasa;

- HUCTOYHUKHU
uHGOPMALIMU 10 XUMHUHU
He(TH ¥ raza.

Ha YpoeHe YMEeHUl.

YMETh

COCTaB
JPYTHX

UCIIOJIb30BaTh
TTPUHIHIIBI
KiIaccuukanun
He()TEera3oBbIX CUCTEM;

- MPUMEHSTHh 3HAHUA O

COCTaB€ M  CBOMCTBax
Heptdk W raza B
COOTBETCTBYIOIIUX

pacueTax;
- ONIpeNeNsATh OCHOBHBIC
(PM3UKO-XUMHUYECKHE
XapaKTePUCTUKH
BEII[ECTB; - UCIIOJIh30BaATh
(hU3MKO-MaTeMaTHICCKHI
anmapar Juis  peIICHUs
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HaumenoBanue
KaTeropum

(rpynmsi)
KOMIIETEHIIN A

Koa un
HAaUMEHOBaHHe
KOMIIeTeHII NI

Koa n HauMeHoBaHHe
HHIMKATOPA
JOCTHKEHH S

KOMIIETEHIINH

Ilepeuennb
ILUIAHUPYEMBIX
pe3yJbTaToB
o0yueHust

pacueTHo-
AHAJIMTUYECKUX 3a7ay;

- aHaAJIM3UPOBATh
MOJTy4aeMyo u3
HUCTOYHUKOB
nHPOPMAITHIO TT0 XUMHH
He(TH U rasa.

HAa YPOBHE HABbIKOE.
BJIAJETh

- HaBBIKAMH BBITIOJTHEHUSI
OCHOBHBIX CTaHAAPTHBIX
WCTIBITAHUI o
onpeaeacHU0  (U3UKO-
XUMUYECKUX CBOICTB
He(TH;

-METOJJaMH OTIpEICIICHHSI
cocTaBa M pacuera
CBOICTB rasa o
pe3yabTaTam ero
XpoMaTorpapuuecKoro
aHamn3a;

- MeToJaMHu Iepecdera
IoKasareJen CBOMCTB
He()TH W Ta3a Ha pa3HbIe
yCIIOBUS;

- HaBBIKAMH M3YYEHHsS W
COIOCTaBIJICHUSI
Pa3HOOOpa3HBIX
HCTOYHUKOB
UHQOpPMAIMK IO XUMHUH
He(TH ¥ raza

BUJIOB

OIIK-4.2
o0OpabaThIBaTh
pe3yIbTaThI Hay4JHO-
HCCIIEI0BATENBCKON
NEesTeTLHOCTH,
WCIIOJNIb3YSl CTAaHAAPTHOE
obopynoBaHue,
pUOOPHI U MaTEepPHAIbI,

Ymers

HA YPOGHEe 3HAHULL:
3HaTh

-KOMITOHEHTHBII  COCTaB
HeTH u JIPYTHUX
YTIIEBOIOPOTHBIX
CHUCTEM; (hnzuko-
XUMHUYECKHE  CBOMCTBa
OCHOBHBIX KIIacCOB
YIIJIEBOIOPOJIOB "
reTepoaToMHBIX
coeqiMHeHMH HeTH;

HA YpOGHe YMEeHUlL.!
YMETh

- OIpEeNeNATh OCHOBHBIC
(U3NKO-XUMHUYECKUE
XapaKTePUCTUKU
BEIIIECTB; - HCIOJh30BATh
($u3nKo-MaTeMaTHYECKUN
anmapar Juis  pelieHHs
pacueTHo-
AHAJIMTUYECKUX 33]ay;

11




HaumenoBanue
KaTeropum

(rpynmsi)
KOMIIETEHIIN A

Koa un
HAaUMEHOBaHHe
KOMIIeTeHII NI

Koa n HauMeHoBaHHe
HHIMKATOPA
JOCTHKEHH S

KOMIIETEHIINH

Ilepeuennb
ILUIAHUPYEMBIX
pe3yJbTaToB
o0yueHust

- aHaTM3UPOBAThH
MIOJTy4aeMYI0 u3
HACTOYHUKOB
“H(OPMAIUIO TI0 XUMHUHU
HedTH M raza.

Ha YPOBHE HABBIKOG:
BJIAJIETh

-METOaMH OTpeIeTICHUS
coctaBa M pacuera
CBOICTB rasa o
pe3yapTaTam ero
XpOMaTorpapuuecKoro
aHam3a;

- MeToJlaMH IiepecueTa
MoKaszaTeneu CBOICTB
HeTU W ra3a Ha pa3HbIe
YCIIOBUS;

- HaBBIKAMH H3y4YeHHs U
COIOCTaBIICHUSI
Pa3HOO0pa3HBIX
HACTOYHUKOB
nH(pOpMAIUN TI0 XUMHUHU
HeTH U raza

BHUJIOB

OIIK-4.3
TEXHUKOMN
SKCIEPUMEHTUPOBAHHUS
c HUCIIOJIb30BaHUEM
MMAKETOB MMPOrpamMm

BrmaneTs

HA YpOGHe 3HAHULL:
3HaTh

- OCHOBHBIE THUIBI H
TIPUHLMIIBI
Kinaccupukanuii  HedTH,
HEQTAHBIX  JUCIIEPCHBIX
CHCTEM, I'a30B;

- THIIOTE3bI
NPOHUCXOXKIeHHs HeTH;

- METOABI aHau3a HePTH
U rasa;

- HUCTOYHUKHU
UHGOpPMAIUK 110 XUMHUHU
He(TH U raza.

HA YpoeHe YMEeHUl.
YMETH
- aHaIM3UPOBAThH
MIOJTy4aeMYI0 n3
HCTOYHUKOB
WHPOPMALIMIO TI0 XHUMUHU
He(TH U rasza.

HAa YPO6HE HABbIKOE.
BJIAJETh

- MeToJaMHu Iepecuera
roKazarenen CBOICTB
He(TH ¥ Ta3a Ha pa3Hble
YCIIOBUS;

- HaBbIKAMHM M3YyYEHHs H
COIIOCTaBJICHUS
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HaumenoBanue Koa u HanmeHnoBaHue Ilepeuennb

Kon n
KaTeropum A HHAUKATOpA TVIAHUPYEMBIX
HAUMeHOBaHUe
(rpynmsi) . JAOCTUKEHU S pe3yJbTaToB
. KOMIIeTeH I il
KOMIIeTeHIH KOMIIETeHIH U o0yueHust

Pa3HOOOpa3HBIX  BHUJOB
HCTOYHUKOB
nHpOpMAITUH 110 XUMHH
He(TH U raza

2. Mecro mucuumiannsl B cTpykrype OINOII

Hucunmmnaa b1.JI(M).b.15 «Xumus HeTu U raza» peanusyercs B paMmKax
oOs3aTenbHOM yacTu bioka 1 «lucuuminael (MOyJis)» NporpaMMbl OakaiaBpuara.

JucnuninHa rnpenojaaercs o0yJyaronmmces o 04HoM popMe — BO 3-M CEMECTPE,
10 OYHO-3a04HOM hopMe — BO 3-M ceMecTpe.

HuctunnnHa «XuMmusi HEPTH U Ta3a» SBISETCS MPOMEXKYTOUYHBIM 3TarioM
dhopmupoBanus komrereHuit OIIK-1, OITK-4 B npornecce ocBoerus OITOIN.

JucrunnnHa «Xumusi HeTH U Ta3a» OCHOBBIBAECTCS HAa 3HAHUSX, YMEHUSX U
HaBbIKaX, MPUOOPETEHHBIX MPU U3YUCHUH JUCIUIUINH: Maremaruka, ®usuka, Xumus,
VY4eOHas mpakTHKa (03HAKOMUTEIIbHAS MMPAKTHKA), U SBIISCTCS MPEANICCTBYIOMICH TSI
M3ydeHUs IUCIHIUIMH. Teoperndeckas MmexaHuka, CONpPOTHUBIECHHWE MaTEPHAIIOB,
MeTtposorus, cTaHaapTH3aIUsI U CepTHPUKANNI, DICKTPOTEXHUKA U JICKTPOHHUKA,
Ternorexauka, ['ocymapcTBeHHAs HTOTOBAs aTTECTAIMS: TIOATOTOBKA K C/1a4e M cada
roCyJIapCTBEHHOTO dK3aMeHa, ['ocyaapcTBEHHAs HUTOTOBasl aTTECTAIUS: BHIMTOJTHEHHE,
MOATOTOBKA K MPOTICAYPE 3aIIUTHI U 3aIUTa BEITYCKHON KBATH(UKAIIMOHHON PaOOTHI.

dopMoil MPOMEKYTOUHONW aTTECTAIMU 3HAHUN 00y4aembIX MO O4YHOU (hopme
9K3aMEH B 3-M CEMeCTpe, IO OYHO-3a09HOM (hopMe IK3aMEH B 3-M CEeMeCTpeE.
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3. O0beM QM CHUNJINHBI
ouHas hopma 0OydEHUS:

Bun yyeOHo# padoThl O IMCHHUIIAHE Bcero B 3.e. 1 yacax Cemectp 1
B Uacax

Obwman TPy10EMKOCTE ANCHUILIHHbL 53.e.-180 ak.4yac 180 ak.uyac
Konmaxkmmuasn paboma - Ayoumophoie 3ausamus 49 49
Jlexyuu 16 16
Jlabopamopnule 3ansimus 32 32
Cemunapul, npakmudeckue 3ausimus - -
Koncynomayus 1 1
CamocmosamensHas paboma 95 95

KypcoBas pa6ora (KypcoBoii IpoeKT)

Buja npoMe:xyTo4HOM aTTeCTALMU

Dx3aMmeH- 36 yacoB

Dk3aMmeH- 36 yacoB

OYHO-3a04Hasi popMa 00yUEeHUSI:

Bua yyeOHoli padoThl 0 AUCHUILIMHE Bcero B 3.e. n yacax Cemectp 3
B Hacax

Obmast TPYA0EMKOCTE AHCHHILIHHEI 5 3.e. -180 ak.uac 180 ak.uac
Konumaxmmuas paboma - Ayoumopnuie 3anamus 25 25
Jlexyuu 8 8
Jlabopamopnule 3ansimus 16 16
Cemunapyul, npakmuieckue 3ausimus - -
Koncynomayusa 1 1
Camocmosamenvnasn paboma 119 119

KypcoBas padora (KypcoBoii NpoeKT)

Bua npoMe:xxyTOYHOM aTTeCTALMU

DKk3aMeH- 36 yacoB

DKk3aMeH- 36 4acoB

4. Copnepxxanme IMCUMILVIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jesiam)
AUCHUIUIMHBI ¢ YKa3aHHEM HX 00beMOB (B aKaJeMH4YeCKHX 4acax) M BHIAOB

yueOHBIX 3aHATHI

4.1. YuyeOHO-TEeMATHYECKUHA IJIAH

Ounas dhopma 00yueHuUs

TpynoemMkocTh B yacax

Ko
KonrakTtHast paborta — A
HaunmeHnoBaHue TeM (pa3/ieJioB) AynuropHas padota HHAIKATOpd
Y. p DR CaMOCTOéITeJIL OCTHKEHHUI
JeKIU | TabopaTopHBI . Has padboTa KOMIIETEHIIHH
n € 3aHATHUA
SaHATHA
1. OcHOBBI OpraHMYECKON XUMHUHU. OIIK-1.1,
[IpenenbHbIE yriIeBOOPOIbI OIIK-1.2,
(aJIKaHBI ¥ IUKJIOATIKAHBI ). OIIK-1.3,
Henpenenbnsbie yraeBogopoasl OIIK-1.4,
4 8 - 19
(aJIKeHBI, aJIKUHBI, ATKATUCHBI). OIIK-1.5,
ApoOMaTHYeCcKHEe YrIeBOIOPO/IbI. OIIK-4.1,
DKCNEepUMEHTAIBHOE MOTyYEHUE OIlK-4.2,
U OllpesieJIeHueE. OIlK-4.3
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OIIK-1.1,

OIIK-1.2,
OIIK-1.3,
2. Kucnopona-, a3ot- u OIIK-1.4,
cepocoepIKaliue COeTMHCHHUS. 8 19 OIIK-1.5,
['eTrepoaTomHbIe COEAMHEHUSI. OIIK-4.1,
OIIK-4.2,
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
3. XuMuuecKkuii coctaB He(TH. OIIK-1.4,
Knaccudukanus n 8 19 OIIK-1.5,
MIPOMCXOXKICHUE HEPTH. OIIK-4.1,
OIIK-4.2,
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
I1K-1.3,
4. He(d1hb Kak aucriepcHas 8HK-1 4
CHCTEMa, € OCHOBHEIC ¢usuko- 4 19 OHK-l: 5:
XHMHYECKHUE CBOMCTBA M METO/IBI OIIK-4.1,
UX OIPE/ICIICHUS OTTK-4.2.
OIIK-4.3
OIIK-1.1,
5. XMMHYECKHI COCTaB U OIIK-1.2,
KJIacCU(PUKALIMS IPUPOIHBIX U OIlK-1.3,
TEXHOTEHHBIX Ta30B. OCHOBHEIE 4 19 OIIK-1.4,
(hUBUKO-XMMUYECKHE CBONCTBA OIIK-1.5,
ra3oB U METOJIbl UX OINpPEACIICHUS OIlIK-4.1,
U pacuera. OIIK-4.2,
OIIK-4.3
Koncynpranuun 1 -

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
KonTtpoms (3x3aMen) - 36 OIIK-1.5
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

HUTOI'O 49 95
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O4Ho-3204Hasi popma 00yUeHust

TpynoemkocTs B yacax

Kopg
KonrakTtHas pabota — T
HaunmeHoBaHue TeM (pa3iesioB) AynuropHas pabota CaAMOCTOSTEITh S
JEKIU | 1abopaTopHbI H‘;Zﬁ?g:gi;ﬁe Has paboTa KOMITETEHIUH
u € 3aHATUA -,
1. OCHOBBI OpPraHUYECKON XMMHH. OIIK-1.1,
[Ipenenbubie yraeBogOpOABI OIIK-1.2,
(ayIKaHBI ¥ IUKJIOATIKAHBI ). OIIK-1.3,
HenpenenbHbie yrineBogopobl 2 4 ) o4 OIIK-1.4,
(aJIKeHBI, aJIKUHBI, ATKATUCHBI). OIIK-1.5,
ApomaTH4ecKue yrieBo0POIbI. OIIK-4.1,
DKCIEepUMEHTAIBHOE MOJTyYeHUE OIIK-4.2,
Y OTpeieTICHHE. OIIK-4.3
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
2. Kucnopona-, a3ot- u OIIK-1.4,
cepocoaepIKalue COCTMHCHHMS. 2 4 - 24 OIIK-1.5,
['eTepoaTomHbIe COEAMHEHUSI. OIIK-4.1,
OIIK-4.2,
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
3. Xumuueckuii coctaB HePTH. OIIK-1.4,
Knaccudukanus u 2 4 - 24 OIIK-1.5,
MIPOUCXOXKACHNE HePTH. OIIK-4.1,
OIIK-4.2,
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
4. HedTb kak aucriepcHast 8%5_12:
CHCTEMa, €€ OCHOBHbIE ¢busuKo- 1 5 i 24 OIIK-1.5,
XAMHYECKHUE CBOMCTBA M METO/IbI OTIK-4.1,
WX OMpeeNeHUs OTTK-4.2.
OIIK-4.3
OIIK-1.1,
5. XUMHYECKUH COCTaB U OIIK-1.2,
KJIacCU(PUKAIHS IPUPOTHBIX U OIlK-1.3,
TEXHOT'€HHBIX ra30B. OCHOBHBIE 1 2 23 OIIK-1.4,
(hU3UKO-XUMUYECKHE CBONCTBA OIIK-1.5,
ra3oB U METO/Ibl UX OINpPEACIICHUS OIIK-4.1,
U pacdera. OIlK-4.2,
OIIK-4.3
Koncynpranuu 1 -
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OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
KoHnTposb (9x3ameH) - 36 OIIK-1.5,

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

UTOTrO 25 119

4.2. Conep:kaHue TUCIUTIIMHBI
Tema 1. OcHoBbI oprannyeckoii xumuu. IlpeesbHbIe yriieBog0poabl (AJIKAHBI U
nMKI0anKanbl). HenpenejabHbie yriieBogopoabl (AJIKEHbI, A TKUHbI, AJIKAAUCHBI).
ApoMaTHYecKHe  YIVIEBOAOPOABbI.  JKCIIEPUMEHTAJIbHOE  IOJYYEeHHE U
omnpejeeHue.

dusnueckre cBOCTBa HEPTH IIIOTHOCTD, BSI3KOCTh, TEMIIEpATypa 3aCTbIBAHUS
Y IUIABJICHUS, IIOBEPXHOCTHOE HATSYKEHME, ONITUYECKUE U JIEKTPUYECKHUE CBOMCTBA,
ra30HACHIIIEHHOCTb, B3aUMHAasi pacTBOPUMOCTb HE(PTH U BOABI, TEIUIOTa CrOpaHUs,
TeMIieparypa KureHus. OU3MKO-XMMUYECKHE CBOMCTBA OCHOBHBIX KJIAcCOB
YTJIEBOJOPOAOB U F€TEPOATOMHBIX COETUHEHU HEPTH.

AnudaTtuyeckre HachlllleHHbIe (TapaduHOBBIC) yriaeBoaopobl. CTpoeHue M
M30MEepHUsl AJIKaHOB (HOpMaJbHOro M u3ocTtpoeHus). Homenknartypa. duznueckue
cBoiicTBa mNapauHOB. XMMHUYECKHE CBOMCTBAa aJKaHOB. Peakiiuu 3aMellleHHs] B
npeAeNbHbIX  yraeBojopoaax. CBOOOIHO paJuKalbHbIE peakuuu napaduHoB.
N3onpeHoBbI€ yTraeBOAOPOIHI.

Homenkinatypa u ctpoeHrue HaTEHOBBIX (LIMKIAHOBBIX) YTIIEBOAOPOAOB. Tpex-
, UYeThlpex-, MATU-, IIECTUWIEHHBbIE LMKIb; MOHO-, OW-,TPULIUKINYECKHUE U Jp.
Ha(TeHOBBIE yriieBoAopoasl. M3omepusa mukinanoB. KoHdopmanuu LuKiIOrekcaHa:
KpecJo, BaHHA U NMPOMEKYTOUYHasi TBUCT-KOHpopManus. duznueckue 1 XUMHUYECKHE
CBOMCTBA LIUKJIOAIKAHOB . [lonydyeHne NMKIaHOB U3 ApOMaTUYECKUX COCTUHEHUN.

Homenknatypa u u30MepHs HENpEeAeNbHbIX YIIEBOAOPOAOB (AJIKEHOB).
dusznueckue U XMMUYECKUE anupaTHUIeCKUX HEMpeleIbHbIX YIIIeBO0PO10B. MeTo bl
MOJYYEHHUS ATKEHOB. XUMUYECKHE CBOMCTBA AJIKEHOB.

benzon. ®opmyna Kekyne. Hoseliine npeacTaBieHue o CTpyKType OeH3051a.1u
ApoMaTtnyHOCTb. MHOrOsSIIEpHBIE  apOMATUYECKUE CcOoeNuHEHUsA. Dusndeckue
CBOWCTBAa AapPOMATHYECKHUX YIJIEBOJAOPOJAOB. XHWMHUYECKHE CBOWCTBA apEHOB.
HyxneodpunsHoe 3amenienne B 0eH3015HOM KoJiblie. Cofiep:kaHue apeHOB B HEPTAX U
ux pacnpenenenue no ¢ppakuusim. COOTHOILIEHHUE PA3IMYHbBIX TUIIOB ApEHOB B HEPTSX.
['uOpunHbIe YyTIeBOIOPOADI.

Tema 2. Kucinopoa-, a3or- u cepocoaepxkaimme coeauHenusi. I'erepoaromubie
COeIMHEeHMS.

Amudatnueckue cnupthl. HoMeHknaTypa ciuptoB. dusznueckue 1 XUMHUECKHE
cBoiictBa cnuptoB. @DeHombl. CoiictBa (eHomoB. KapOOHOBBIE  KHCIOTHI
anudarryeckoro, apoMatuieckoro, HapTeHOBOro psnga. HeltpaibHble coennHeHus
He(Tu. KeToHbl, TaKTOHBI, MPOCTHIE U CIOXKHBIE FUPHI.
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Mepkanrtanbl (aJKUATHOJBI W apuwiITHOJIbI). DHU3NYEeCKHe W XHUMHYECKUE
cBOWCTBAa. boiblIas KUCIOTHOCTH THOJOB IO CPAaBHEHUIO CO CIUPTAMMU.
HNuankwicynbduasl. XuMHueckue cBocTBa. Juankwnaucynbsuasl. Biusaue
CepOoCoACpkKAIIUX COCIUHEHUH Ha CBOWCTBAa HEQTAHBIX TOIUIUB U MPOIECCHI
HeTenepepaboOTKH.

Amudaruueckue amubbl. Krnaccudukanuss aMMHOB W MX HOMEHKJIATYpA.
IlepBuuHblE, BTOPUYHBIE, TPETHUYHBIE AMUHBI W YETBEPTUYHBIE AMMOHHEBBIE
COCIMHEHHs. ApOMATHYECKME aMUHbl (aHWIWHBI).. PU3NYECKHE U XUMHUYECKHE
CBOMCTBa AMUHOB. ApOMaTHYECKHE TeTePOMKInYecKre aMUHblL. [InpruauH. XvuHOMH.
WzoxunonuH. Pacmpenenenne azoTCOAEpXKAIIMX COCAMHEHMA N0 (QpakuusM MpH
neperonke HeQTH. BriusHue a3oTcoaepKalmx COeTMHEHUI Ha CBOWCTBA HE(TAHBIX
TOTUTHB ¥ TIPOIECCHI HEPTEnepepadOTKH.

Cmoubl.  DJEMEHTHBIA COCTaB. XHMHUYECKOe cTpoeHne. (CBOMCTBA:
MOJIEKYJISIpHasi Macca, IUIOTHOCTh, PAaCTBOPUMOCTb, CTaOMIBHOCTh. AcQallbTEHBI.
OneMeHTHBIN cocTtaB. CBOWCTBAa: MOJIEKYJIIpHAsl Macca, INIOTHOCTb, MOBEICHHUE TPU
HarpeBaHuH, PacTBOPUMOCTb. XrUMHYECKOE CTpOEHHUE: TMOPUIHOCTb,
MNOJIMIUKINYHOCTh, HAJIMYME TE€TEPOaTOMOB. THUIIBI ac(albTEHOB: «apXuIenar» |
«KOHTUHEHT
Tema 3. Xumuueckuii cocraB HepTu. Knnaccupukanus u npoucxoxaeHue Hepru.

[TpunHuMmnb! kKnaccupukauuu HedTel U ra3oB. DIEMEHTHBIA, MUKPO3JIEMEHTHBIN
M H30TONHBIA cocTaB HepTH. KOMIOHEHTHBIA (TpYyNIoBOM) cocTaB HEPTH.
MunepanbHbie TpuMecu B HepTU. OpakIMOHHBINA cOCTaB He(PTH

OCHOBHBIE KOHUIENIMU NPOUCXOXKJEHUA HEePTH M Traza U 00pa3oBaHUS
OCHOBHBIX KJaccoB coequHeHud HedTu. Teopuss 0o OMOT€HHOM MPOUCXOXKIECHUU
Hedtu. Pa3Butrne mnpenctraBieHU 00 OPraHUYECKOM NPOUCXOKIECHUU HEPTH.
N3onpenounapi-onomapkepsl HegTer. Ctaguu npouecca npeoOpa3oBaHus pacCesTHOrO
opraHu4eckoro BemiectBa. (OcaJKOHAKOIUIEHHE. bBHOXMMHYECKOE pPa3JIoKEHHE
KOMIIOHEHTOB OPraHWYeCcKOro BeuiecTBa. Bo3pacraHue conep:kaHus JIUIUAOB, Kak
HauOosee YCTOMUMBOM (pakuuu OpPraHMYECKOro BEIIEeCTBA IO OTHOLICHHIO K
MUKpoOuanbHOMYy Bo3zeiicTBuio. Heopranndeckas KOHUENIMS NPOUCXOXKIACHUS
Heptu u raza. CoBpeMeHHbIC MpeAcTaBiIeHUsT 00 oOpa3oBaHuu HedTH U Trasa.
O0pa3oBaHue OCHOBHBIX KJIACCOB YTJIEBOJOPOJAOB HEPTH.

Tema 4. Hedp1rhb Kak aucnepcHasi CHCTEMA, ee OCHOBHbIE¢ (PU3MKO-XHUMHYECKHE
CBOIICTBA M METOAbI UX ONpeAeIeHus!

®duznyeckre CBONCTBAa HEPTHU MIIOTHOCTh, BA3KOCTh, TEMIIEpATypa 3aCThIBAaHUS
U TJIABJIEHUS, TOBEPXHOCTHOE HATSDKEHHE, ONTUYECKUE U DJIEKTPUUYECKUE CBOMCTBA,
ra30HaChIIIEHHOCTh, B3aMMHAasi PacTBOPUMOCTb HE(TH U BOJbI, TEILUIOTA CTOPAHMS,
TeMrepatypa KureHus. OU3MKO-XMMUYECKHE CBOMCTBA OCHOBHBIX KJIAcCOB
YTJIEBOJOPOAOB U FETEPOATOMHBIX COETMHEHUN HEPTH.

CoBpeMEHHbIE TMPEACTaBICHUS O CTPOCHUHM HEPTH U HEPTSIHBIX CHUCTEM.
MexMoseKysipHble B3aUMOICHCTBUS KOMIIOHEHTOB HE(TSHBIX CUCTEM U UX PUPOJIA.
Hedrsaupie mucnepcubie cucremsl. JlucmepcHocth. IloBepxHocTh pasnmena a3 u
MOBEPXHOCTHBIE SIBICHUS B HE(PTSIHBIX JTUCHEPCHBIX cucTtemax. [loBepxHOCTHO-
aKTUBHbIE KOMIIOHEHTHl HE(TH. YCTONYMBOCTH HEQPTSIHBIX AUCIEPCHBIX CHCTEM.
Peonornueckue Mojenu noBeeHust HePTSIHBIX JUCTIEPCHBIX CUCTEM. 3aBUCUMOCTD UX
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CTPYKTYPHO-MEXAHUYECKUX CBOWMCTB OT TeMOepaTypbl. BiMsHHe BHEIIHHX
BO3JICUCTBUIA Ha (PU3UKO-XMMHUYECKHE W DKCIUTyaTal[MOHHBIE CBOWCTBA HepTed u
HerenpoaykToB I[IpocTpaHCTBEHHBIE HAAMOJICKYJISIPHBIE CTPYKTYphl HE(TH.
CrnoxHas CTpyKTypHas equHuIa. Munemasl XapTid U IMHAMUKa UX 00pa30BaHMs U
paspymieHus. Acconuanusi B HEPTSHBIX JUCIEPCHBIX cHucTemax. CyIIHOCTh U
NpUYMHBI accorualuu. Posb acdanbTeHOB npu oOpa3oBaHUU accolMaToB. BiausHue
napadUHOB Ha IIPOIIECChl 00pa30BaHUs HAIMOJEKYJISIPHBIX CTPYKTYp. Mepapxudeckas
CTPYKTypHas opraHuzanus HeQTsaHbIX cucteM. Knactepsl. @pakTaibl.

Tema 5. Xumnuyeckuil cOCTaB U KJIACCUPUKALMSA NMPUPOIAHBIX U TEXHOTCHHBIX
razos. (OcHoBHbIe (U3MKO-XMMHYECKHE CBOWCTBA Tra30oB M MeETOAbI HX
ompe/e/IeHUs1 M pacyera.

CoctaB u kiaccuuKausi TPHUPOJHBIX Ta30B M Ta30BBIX KOHJEHCATOB.
[TormyTHbIE Ta3bl HEPTAHBIX MeCTOpOXIeHH. HeyrineBolopoaHble KOMIIOHEHTHI
PUPOJHOTO Taza. MeTo bl onpee/IeHUs MTOKa3aTeJIe KauecTBa MPUPOAHBIX Ia30B U
ra3oBbIX KOHJIeHcaToB. ['naparoodpazopanue. MHruOUTOPHI rTUApPATOOOpA30BAHUS.

['eHe3uc MECTOPOXKICHUNA MPUPOAHOrO Ta3za. PU3UKO-XHUMUUYECKUE CBOMCTBA
ra3oB. Temmeparypa CamMOBO3TOpPaHMs, TEMIIEPATYPbl BCIBIIIKH, BOCIUIAMEHCHUS,
yJelbHasl TEIJIOTa CrOpaHus, IUIOTHOCTh B CyXOM Tra3000pa3HOM U B CKHKEHHOM
COCTOSIHUHW, JWHAMHUYECKas W KHHEMaTHYecKas BSI3KOCTh Ta3a, Kod(phUIIMeHT
TETJIONPOBOAHOCTH, TEINIOEMKOCTb.

5. VYd4eOHo-MeTOoAMYecKoe oOecreYeHHEe CAMOCTOSATENbHON PadoThI
CTY/ICHTOB

CamocrosiTenbHass paboTa MPOBOAUTCS C IENbIO: CHUCTEMATH3alUuu H
3aKPEIUICHHs] TOJIYYEHHBIX TEOPETUYECKUX 3HAHMW U TPAKTUYECKUX YMEHUU
oOyydaronuxcsi; yriayOJieHuss W pacllUpeHUss TEOPETUUYECKUX 3HAHUM CTY/IEHTOB;
bopMHpOBaHUS YMEHHUI HCHOJIb30BaTh HOPMATHUBHYIO, IMPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIMIO, YYEOHYIO U CIIELUATIbHYIO JIUTEPATypy; Pa3BUTHS MO3HABATENIbHBIX
CHOCOOHOCTEM M aKTUBHOCTM  OOy4YaloIIUMXCS:  TBOPYECKOW  HMHULUMATHUBBI,
CaMOCTOSITENIBHOCTH, ~ OTBETCTBEHHOCTH,  OPraHW30BaHHOCTH;  (OPMUPOBAHUE
CaMOCTOSITEJIBHOCTH MBIIIJICHUS, CHOCOOHOCTEM K CaMOPAa3BUTHIO,
COBEpIICHCTBOBAHUIO M CaMOOpraHusainuu; (HopMHpoBaHUS MpodeccrOHATbHBIX
KOMITETEHIINI; Pa3BUTHIO UCCIIEA0BATEIBCKUX YMEHUI CTYIEHTOB.

@opMbI U BUIBI CAMOCTOSITENIbHOW pabOThl CTYACHTOB: YTEHHUE OCHOBHOWU U
JOTIOJTHUTENIbHOW ~ JIMTEpaTypbl — CaMOCTOATENbHOE HW3Y4YeHUE Marepuana 1o
PEKOMEHIyEeMbIM JIMTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOJIMOTEYHBIM KaTaJI0roM,
CaMOCTOSTENIbHBI MOAOOpP HEOOXOAMMOM JHUTepaTypbl; paboTa CcO CJIOBapeM,
CIPaBOYHUKOM; TOUCK HeoOxoaumoll uHopmaumu B cetu VIHTepHeT;
KOHCIIEKTUPOBAHME HUCTOYHHUKOB; pedepupoBaHUE MCTOYHUKOB;, COCTABJICHHE
AHHOTALIMI K MMPOYMUTAHHBIM JIMTEPATYPHBIM MCTOYHHMKAM; COCTABJIEHUE PELICH3UN U
OT3BIBOB Ha MPOYHUTAHHBIN MaTepuai; CoCTaBjleHHE 0030pa MyONMKaIuil Mo TeMme;
COCTaBliecHME U  pa3paboTKa TEPMHMHOJOIMYECKOTO  CJOBaps; COCTaBJICHUE
XPOHOJIOTHUECKOW TaONuIlel; cocTtaBieHne Oubmuorpaduu (6ubimorpaduyaeckoit
KapTOTEKH); MOATOTOBKAa K pa3lIM4yHbIM (opmMaM TeKylmed U NpOMEKYTOUYHOU
arTecTau (K TECTUPOBAHUIO, KOHTPOJIBHOW pabdoTe, 3ayeTy); BBIIOJIHEHHE
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JOMaITHUX KOHTPOJIbHBIX pPabOT; CaMOCTOATEIbHOE BBHIMOJHEHUE MPAKTUYECKUX
3aJJaHuil penpoAYKTUBHOIO THUIA (OTBETHI HA BONPOCHI, 3a/1a4M, TECTHI; BHINOJIHEHNUE
TBOPUYECKUX 3aJaHUN).

TexHosorus opraHu3aluy CaMOCTOATEIbHOU PabOThl 00yUaIOIUXCsl BKIFOYAET
UCIOJb30BaHUE HMHPOPMALMOHHBIX W  MaTepUAIbHO-TEXHUYECKHX  PECYPCOB
00pa30BaTENbHOIO YyUPEKACHUS: OMOINOTEKY C YUTAIBHBIM 3aJIOM, KOMIIbIOTEPHBIE
KJacchl € BO3MOXXHOCTbIO paOoTel B WHTepHer; ayauropun (Kiaccel) st
KOHCYJIbTALIMOHHOM JESITENbHOCTH.

[lepen BbIMONHEHHEM OOYYAIOMIMMUCSA BHEAYIUTOPHOM CaMOCTOSTEIBHON
paboThl TpenojaBaTelib MPOBOAUT KOHCYJIBTUPOBAHUE IO BHINOJHEHHUIO 3aJaHUS,
KOTOPBIM BKIIIOYAET LEIb 33JaHUsl, €ro CoOJAEpXkKaHUs, CpPOKH BBIIOJIHECHMUS,
OpPUEHTHUPOBOUYHBIM 00BEM pabOThI, OCHOBHBIC TPEOOBaHMS K pe3yJbTaTaM padOThI,
KpUTEPUU OLICHKM. Bo Bpems BBINOJHEHHS OO0y4YaloIMMUCS BHEAYAUTOPHOU
CaMOCTOSITENIbHOM pabOThI U NMPU HEOOXOJUMOCTHU MPENOABATENIb MOXKET IPOBOAUTD
VHJVBUIyaJIbHBIE U TPYNIOBBIE KOHCYJIBTALNH.

CamocTosiTenbHass paboTa MOXKET OCYLIECTBIATHCS HMHIMBUIYaIbHO WIIN
rpynnamMu oOydaroluxcsl B 3aBUCUMOCTU OT 1LI€JM, 00beMa, KOHKPETHOM T€MaTUKU
CaMOCTOSITENIbHOM pabOThl, YPOBHS CJIO)KHOCTH, YPOBHSI YMEHUN 00yUYarOIIUXCSL.

KonTpone  camocrosiTenbHOM ~ pabOTBl  CTYJEHTOB  IpelyCcMaTpUBAaET:
COOTHECEHHE CO/IEPKAHMSI KOHTPOJIS € UEISIMU 00yUYeHUs; 0OBEKTUBHOCTh KOHTPOJIS;
BAJIMJHOCTh KOHTPOJS (COOTBETCTBUE NPEABABISIEMBIX 3aJaHUM TOMY, 4YTO
MpeanoiaraeTcss MNpoBEpUTh); AuddepeHImanuo KOHTPOJIbHO-U3MEPUTEIIBHBIX
MaTepHuaoB.

@opMbI  KOHTPOJSI CaMOCTOSITENIbHOM paloThl: MPOCMOTP MW IpOBEpKa
BBINIOJIHEHHUSI ~ CaMOCTOATENIbHOM  pabOThl  MpernojaBareneM;  OpraHu3auus
CaMONPOBEPKH, B3aUMONPOBEPKH BBIMIOJIHEHHOI'O 33JlaHus B TpyMIeE; O0CYKIEeHUE
pe3yJIbTaTOB BBINIOJHEHHOW PaOOTHl HA 3aHATUU; POBEACHUE MUCHMEHHOIO OINPOCa;
IIPOBEJICHUE YCTHOTO ONpOCAa; OpPraHW3alMs M NPOBEICHUE WHIWBUIYAIBHOIO
co0ece10BaHus; OpraHu3alysl v MPOBeIEHUE cOOECeI0BaHuUs C TPYIIION.

IlepeyeHbp BONPOCOB, OTBOAMMBIX HAa CaMOCTOSITEJIbHOE OCBOCHHE
AUCUMILTHHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHON padoThI

HaumeHnoBanue Tem IlepeyeHb BONIPOCOB, OTBOAUMBIX HA DopmbI
(pa3ies10B) IMCUMILTMHBI CaMOCTOAITeJILHOE OCBOCHHE BHeay/HTOPHOMH
CaMOCTOATECJIbHOHU
padoThI
1. OcHOBBI OIIK-1 PaGora ¢
OpPraHMYECKON XMMHHU. IIpaBuina XKeHeBCKOM HOMEHKIIATYPBI KOHCTICKTOM
IIpenenvHble N3oMepusanus 1 HUMKIM3aLUs UKIOATKAHOB JICKIUH, Y'ie61j0ﬁa
yrIeBOAOPOAbI (aKkanbl | XUMHUYECKHE CBOWCTBA aJIKEHOB U JHEHOB MCTOAMHCCKON 1
¥ LIUKJIOAJIKAHEI). OIIK-4 AOHOMHATCIRHON
Henpenenbusie XuMHYecKue CBOICTBa Mapa(UHOBBIX YIIIEBOAOPOJIOB Zg;ﬁﬁ?yp o
YIIEBOIOPOABI (aTKEHBI, | HOPMAIBHOTO U PAa3BETBICHHOTO CTPOSHUS: PEaKIUU TEOPETHIECKOrO
AJIKWHBI, AJIKAUCHBI). 3aMENIeHUS, OTIIETUICHUS, N30MEPHU3AIH, TOPEHHS 1 | \ireppana,
ApomaTtuueckue pa3ioKEeHUs. cHCTeMAaTH3aIs
YTJIEBOJIOPO/IBL. [TapaduHBI HOpMATHHOTO U PA3BETBICHHOTO CTPOCHHSI.
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DKCIEPUMEHTAIBHOE XHUMHYECKUE CBOMCTBA apOMATHYECKUX | U3yYEHHOTO
[IOJIy4YEHHE U YIJI€BOLOPOIOB. Marepuana.
OIIpENICIIECHUE.
OIIK-1 Pabora ¢
Kucnoponueie coenuiHeHUss B HE(TH - KHUCJIOTHI, | KOHCIIEKTOM

2. Kucnopoa-, a3oT- u

(beHobl, 3(hUphI, KETOHBI
CepHHuCTBIE coeMHEHUs HepTell 1 HePTEIPOYKTOB:

JICKIUH, yIeOHOM!,
METOINYECKON 1

CepocoACpIKaIINC THOJIBI, CYIb(UIBI, TUCYIb(UIBL. AOTIOTHUTENLHON
COCIMHCHMUS. OIIK-4 J;II;IZEEIe;Typon,
['erepoaTomHbIe ABOTHUCTBIC OCHOBaHUSI, HCUTPAIbHBIE COC/MHCHIS. TCOPETHYECKOTO
COCAUHCHMSI. Cmonucro-acanpToBhle  BemecTBa  HedTed MaTepHana,
He(TEnPOYKTOB: CMOJIBI, ac(haabTCHBI CHCTeMaTH3ALIS
Coneprxanre mopHUPUHOB B CEPHUCTHIX HEPTSX. HM3Y4eHHOTO
I'ynpoHsl 1 OUTYMBL. Marepuaa.
OIIK-1 Pa6ora ¢
Pa3Butne OuoreHHOW W  aOMOTEHHOW  TEOPHH | KOHCIEKTOM

HedTerazoobpa3zoBaHuUs
Cragun npeoOpa3oBaHusl OPraHUYECKOIO BEILECTBA B

TEKInH, yIeOHOMH,
METOIUYCCKOUN U

muTocdepe /:[ononHHTenvLHOﬁ
XUMHUECKUE W TEXHOJOTHYECKHE KIacCU(PUKAIIH J;E;Eﬁ?yp(m’
HedH 1 rasa. TEOPETUYECKOTO
3 XUMUCCKI COCTAR gﬁ?ﬂm pa3zaeneHus KOMIIOHEHTOB He(pTH | rasa. MaTepHana,
Hedru. Kmaccudukarms CHCTCMaTH3aLNA
H IPOHCKONCICHHE AHau3 U METOJbl KOJMYECTBEHHOIO OINPENETIEHHS, | n3yueHHOro
HedTH, aJIKaHOB, Ha(pTEHOB, AapEHOB, QIKCHOB, JIMCHOB, | MaTepHana.
AJIKWHOB, T€TEPOATOMHBIX COCIMHEHHM.
OmnpeneneHne JIEMEHTHOIO M TIPYIIIOBOIO COCTaBa
He(TH.
HadtenoBsle yrieBogopoab! B HEPTH, pacipeesieHue
1o ppakuusIiM
IIpernanbl Kak MHIMKATOpbl BO3pacta He(Teil.
AJnlamMaHTaHbI ¥ TMaMaHTaHbl B HEPTSX.
Knaccudukanus Hedrelt no copepkaHuio cepbl
OIIK-1 Pabora ¢
BnusiHue Temnepatypsl U cOCTaBa HE(TH Ha BEIMUMHY | KOHCIIEKTOM
ee MIoTHOCTH. OnpeeneHne MI0THOCTH HeTH. JeKIuH, Y‘ie61j0171,
4. Hedptp kax Temmepatypsl 3aCTHIBAHWU, noMyTHeHus1, | METOAMUCCKON
JUICTIEPCHAS CHCTEMA, €€ | KPUCTaUTH3AIHH. AOTIOMHATCITEHON
OCHOBHBIE (PH3UKO- OIIK-4 ::;;ﬁ zTyp ot
XUMHYecKHe cBoiicTBa n | Ilokasaresnsb npenomienns. MonekynspHas u ynenbHas | .o PETHUECKOTO
METO/BI X OIpeaesieHus] | pedpaKInH. marepuana,
DJeKTpUYecKue CBONCTBA HEPTEM. CHCTEMATH3aIs
HedTb kak HEHBIOTOHOBCKAS KUAKOCTh M3Y4EeHHOTO
Marepuana.
5. Xummuecknii cocra u | OIIK-1 Pabora ¢
Kiaccudukanms YrneBoopoaHblE UM HEYTJIEBOAOPOAHBIE  Ta3bl KOHCHEKTOM
IPUPOIHBIX U He(TSHBIX U Ta30BBIX MECTOPOKICHUI JICKI1Y, yqe6£10n,
TeXHOI'eHHEIX T'a30B. CrekrpaybHbIe XapaKTEPUCTUKU anKaHoBp, | METOAMICCKOM 1
OCHOBHBIE (I)I/ISI/IKO- r33006p8.3HBIC AJIKaHBbI. JIOHOJIHI/ITGHE)HOI/I
N JIIUTEPATyPOH,
XUMHYECKHE CBOHCTBA OIIK-4 AHATIS
ra30B U METObI UX CreKkTpOMETPHYCCKHE U CIGKTPOCKOMMYECKUE METOMBI | OPETHYECKOTO
OIIpENICICHUS U pacUeTa. OIIpECaACIICHUA COCTaBa He(i)TI/I M rasa. MaTepuaa,
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XpomaTorpadudecKue METOIbI. CHCTEMAaTH3aIHs
VYcinoBHas BA3KOCTh, €AMHULA H3MEpeHHs. MeTtonpl | H3YUCHHOTO
onpeaeseHus BI3KOCTH. KuneMarnyeckas BA3KOCTb. MaTepHaia.

Ikana OLCHUBAHUS OTBE€TOB Ha BOIIPOCHI

[IIxana orieHnBaHus

Kputepuu oneHnBanus

OOyuatomuiicsi TIIyOOKO M CONEpXKATENbHO PAacKphIBaeT OTBET Ha
KaXX/IbI TEOPETUUECKUI BOMIPOC, HE AOMYCTUB OMIMOOK. OTBET HOCHUT
pa3BEpHYTHIN U CUEPIIBIBAIOLINN XapaKTep, MOXKET 000CHOBATh CBOU

«OTangHO»
CYXJICHHSI, IPUMEHUTD 3HAHHUS HA MPAKTHUKE, TPUBECTH HEOOXOIUMBIC
NpUMEpPhl HE TOJBKO IO YYeOHHKY, HO ¥ CaMOCTOSTEIhHO
COCTaBIICHHEIC;
OOydJaromuiicss B IIEJIOM pacKphIBae€T TEOPETHYECKHE BOIPOCHL,
«Xopoiio» OJIHAKO OTBET XOTS ObI Ha OJMH M3 HUX HE HOCUT Pa3BEPHYTOrO U

HCUYCPHBIBAONIICTO XapaKTepa.

((Y,I[OBJ'IGTBOpI/ITCJ'ILHO»

OOyuaromuiicss B LEJIOM PACKPBIBACT TEOPETHYECKHE BOIPOCHI U
JIOMyCKaeT  psI  HETOYHOCTeH, (parMeHTapHO  pacKpbIBaeT
coJiep’KaHHEe TEOPEeTHYECKWX BOIPOCOB MIM HMX PacKpbIBaeT
coJiep>KaTeNbHO, HO JOITyCKasl 3HAUYUTEIbHbIE HETOUHOCTH.

((HeyI[OBJ'IeTBOpI/ITCJ'IbHO»

OOyuaromuiics He 3HAaeT OTBETOB HA IIOCTABJIEHHbBIE TEOPETUUECKHE
BOIIPOCHI.
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6. q)OHIl OLHCHOYHbBIX CPEACTB JJIsl MPOBCACHNA TCKYIIECI0 KOHTPOJIA YCIIEBAEMOCTH, l'[pOMe)KyTO‘IHOﬁ arTrecranmm 110

HTOraM OCBOCHHMA JUCHHUITIMHBI

6.1. IlacnopTt oHIA O1LIEHOYHBIX CPEJICTB

KoHnTponupyemble pazziensl (TEMbI)

Kox n HaumenoBaume

HaunmenoBaunue

aJIKa/INEHbI). Apomarnyeckue
YIIEBOAOPOABI. DKCIEPUMEHTAIBHOE
NOJIy4E€HUE U ONpE/IEICHNUE.

0OLIEMH)KEHEPHbIE 3HAHUS
OIIK 4.

Cnoco0eH npoBOIUTH U3MEPEHUS U

HaOmroneHusi, oOpabaTbIBaTh
NPEICTABIIATh
HKCHIEPUMEHTANIbHbIC JaHHBIE

u

HHTCpHpETAllNN JaHHBIX F@O(l)I/ISI/I‘IeCKI/IX
UCCIIE0BAHN, TEXHUKO-
SKOHOMHYECKOI'O aHajIu3a, HaBBIKAMHU
COCTaBJIEHUSI PabOYMX MPOEKTOB B
COCTaBE€ TBOPYECKOW KOMaH/BI,

OIIK-1.5 Bnangets HaBBIKAMU
JIEJIOBOTO B3aUMOJICHCTBUS C CEPBUCHOM
ciyx00it u OILICHUBATH ux
PEKOMEHIaIuN c Y4eTOM
AKCIEPUMEHTAIbHON paboTsI
TEXHOJIOTHYECKOTO OT/eNa MPEATPHUITHS

OIIK-4.1 3HaThb TEXHOJIOTHUIO

COIIOCTABJICHHA TIPOBCACHUSA THUIIOBBIX

Ne Nupukatop JOCTHKEHNS KOMIIETEHIIUU
U CIIATIINHBI KOMIIETEHITNHN OIIEHOYHOTO CPEJCTBA
1. OIIK-1.1 3Harh NOpPUHIUIHAIbHBIE
0COOEHHOCTH MO/JICIIMPOBAHUS
MaTEeMaTHYECKUX, (bU3UIECKUX Hu
XUMHYECKUX MPOIIECCOB,
MpeIHa3HAYCHHbIC JUII  KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIECCOB,
OIIK-1.2 YMeThb HUCIOJIL30BaTh
OIIK-1. OCHOBHBIE 3aKOHBI ITUCIUILINH
Crocobexn pemarb 3a/1a4d, | UH)KEHEPHO-MEXaHUYECKOT0 MOy,
OTHOCSIIIIHECS K OIIK-1.3 YmeTh HUCIOJIL30BAaTh
o npodecCHOHANBHOM IeATEILHOCTH, | OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
OCHOBBI  OpPraHMYECKOM  XHUMHH.
MIPUMEHSIS METOBI | TUCIUILINH, npaBujia  TOCTPOCHUS
[IpenenbHbIE YIIIEBOAOPOBI (AJIKAHBI . WHUBUlyaJIbHbIE
MOJICJIUPOBAHUS, TEXHUYECKUX CXEM U UepTeKei
U 1ukiIoankadel). HemnpenenbHbie 3aIaHus; pedepar;
MaTeMaTU4IeCKOTro aHam3a, OlIK-1.4 BmaneTs OCHOBHBIMH o
yIIAeBOMOPOAbl  (ANKEHBI, AaJKUHBI, YCTHBIN o1mpoc,
€CTECTBEHHOHAYYHbIE U | METOJaMH, UCTIOJIb3YEMBIMU I€0JIOTaMH,

cobeceoBaHUE, TECT,
9K3aMeH




KoHnTponupyemsble pazzensl (TEMBbI)
JHMCIUTTITHBI

Kox n HaumenoBaume
KOMIIETEHIIHU

WNHaukaTop AOCTHIKEHUS KOMIICTCHITUH

HaunmenoBaunue
OIIEHOYHOTO CPEJICTBA

HKCIEPUMEHTOB ~ Ha  CTaHJapTHOM
o0opynoBaHMU B JabopaTopud W Ha
IIPOU3BOJICTBE,

OIIK-4.2 o0pabaTbIBaTh
pe3yibTaThl Hay4HO-
HCCIIeI0BATEIbCKOM JIEeSTEIbHOCTH,
UCMOJb3Yysl CTaHAAPTHOE 000PYyIOBaHHUE,
puOOpbI U MaTepHallbl,

OIIK-4.3 Bnanets TEXHUKOU
HKCIEPUMEHTHPOBAHUS C
MCTIOJIH30BAHUEM MTAKETOB MTPOrPaMM

VYMmern

Kucnopoa-, a30T- u cepoconepxaniue
COC/IMHCHUSI. I'etepoaTomHbIe
COCIMHEHUSI.

OIIK-1.

Cnocoben pemarhb 3a/1a4u,
OTHOCSIIIHECS K
MpoeCCUOHAIBHON JEATETHHOCTH,
MIPUMEHSIS METOIbI
MOJICTTUPOBAHUS,
MaTeMaTHYECKOTO aHanms3a,
CCTCCTBCHHOHAYYHBIC u
oOIIeMH)KeHEepHbIE 3HAHUS

OIIK 4.

Crioco0OeH MpOBOIUTH U3MEPEHUS U
HaOmrofeHusi, oOpabaTeiBaTh U
MpENCTaBIIATh
SKCIIEPUMEHTATbHBIC JTaHHBIE

OIIK-1.1 3narp npUHLMIINATIbHBIC
0COOEHHOCTHU MOJICIIMPOBAHUS
MaTEeMaTHYCCKHUX, buznuecKux u
XAMHYECKHX MIPOIIECCOB,
MpeAHa3HaYeHHbIE JUISI  KOHKPETHBIX
TEXHOJIOTHYECKUX MPOLECCOB,

OIIK-1.2 YMeThb HCIIOJIH30BaTh
OCHOBHEIC 3aKOHBI JMCLMITINH
WHXXEHEPHO-MEXaHUUECKOTO MOTYJIS,

OIIK-1.3 YMeTh HCITOIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCUUIUIMH,  TpaBWia  MOCTPOCHMS
TEXHUYECKUX CXEM M UYepTEeKeH

OIIK-1.4 Bnangets OCHOBHBLIMH
METO/IaMH, UCITOJIH3YEMBIMH T'€OJIOTAMH,
WHTEPIPETAINH JaHHBIX Te0(U3UICCKUX
HCCICAOBaHUH, TEXHUKO-
SKOHOMMYECKOTO aHajin3a, HaBBIKAMH
CcOocTaBlieHUs pabo4yMX TMPOEKTOB B
COCTaBE€ TBOPYECKOM KOMaHMBI,

WHIAWBUIYAJIbHBIC
3a/IaHus; pedepar;
YCTHBIN 0I1poc,
cobeceJ0OBaHKE; TECT,
9K3aMeH.
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KoHnTponupyemsble pazzensl (TEMBbI)
JHMCIUTTITHBI

Kox n HaumenoBaume
KOMIIETEHIIHU

WNHaukaTop AOCTHIKEHUS KOMIICTCHITUH

HaunmenoBaunue
OIIEHOYHOTO CPEJICTBA

OIIK-1.5 Bnanets HaBbIKaMU
JIEJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOM
ciyx00it u OLICHUBATD ux
pPEKOMEH AN C y4eTOM
AKCIIEPUMEHTaIbHON paboTsI
TEXHOJIOTUYECKOTO OT/eJIa MPEAIPUITUS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COIIOCTABJICHHUS TIPOBEJICHUSI THITOBBIX
HKCIIEPUMEHTOB HA  CTaHJIApPTHOM
0o0opysOBaHUU B JIaDOpaTOPUU U Ha
MIPOU3BO/ICTBE,

OIlIK-4.2  VYmerb  o0OpabarbiBaTh
pe3yIbTaThI Hay4YHO-
HCCJIEIOBATETIBCKOM NESITEIbHOCTH,
UCIIOJIB3YS CTAHJAPTHOE 00OPYIOBAHHE,
npuOOpPHI U MaTepHAbI,

OI1K-4.3 Bnanets TEXHUKOU
HKCIIEPUMEHTHUPOBAHUS c

HCITOJIb30BAHHUEM ITAKCTOB NPOIrpaMM

XUMUYECKU I COCTaB HeTH.
Knaccudukanus u mpoucxoxaeHue
HeTH.

OIIK-1.

Cnocoben pemarhb 3a/1a4u,
OTHOCSIIIHECS K
MpoeCCHOHAIBHON JeATETHHOCTH,
TIPUMEHSIS METO/IBI
MOJICTTUPOBAHUS,
MaTeMaTHYECKOTO aHanm3a,
CCTCCTBCHHOHAYYHBIC n
0OIIeMH)KeHEePHBIE 3HAHUS

OIIK 4.

Crioco0OeH MpoBOIUTH U3MEPEHUS U
HaOmrofeHusi, oOpabaTeiBaTh U

OIIK-1.1 3narp mOpUHLUIHATIbHBIE
0COOEHHOCTH MOJEIUPOBAHUS
MaTEeMaTHYCCKUX, (buzmIecKux u
XUMHYECKUX IIPOLIECCOB,
MpeIHAa3HAYECHHbIE JUISI KOHKPETHBIX
TEXHOJIOTMYECKUX MPOLECCOB,

OIIK-1.2 YMeThb HCII0JIb30BaTh
OCHOBHEIC 3aKOHBI T CIUILINH
WHXEHEPHO-MEXAHUYECKOT0 MOYJI,

OIIK-1.3 YMeThb HCII0JIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH,  [paBuja  MOCTPOECHUSA
TEXHUYECKUX CXEM U YEPTEKEN

WHJIWBUIYAJIbHBIC
3a/IaHUS; pedepar;
YCTHBIN o11poc,
cobeceoBaHHUE, TECT,
9K3aMEeH
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KoHnTponupyemsble pazzensl (TEMBbI)
JHMCIUTTITHBI

Kox n HaumenoBaume
KOMIIETEHIIHU

WNHaukaTop AOCTHIKEHUS KOMIICTCHITUH

HaunmenoBaunue
OIIEHOYHOTO CPEJICTBA

MpEaACTaBIATH
SKCIICPUMCHTAJIbHBIC JTaHHBIC

OIIK-1.4 Bnanets OCHOBHBIMU
METO/IaMH, UCIIOJIb3YEMBIMHU I'€OJIOTAMH,
WHTEPIPETAIMH JaHHBIX Te0(pU3NICCKUX
HCCIICIOBAHUM, TEXHUKO-
SKOHOMMYECKOTO aHajn3a, HaBBIKAMH
COCTaBlieHUs paboYMX TMPOCKTOB B
COCTaBE€ TBOPUYECKOM KOMaH/IbI,

OIIK-1.5 Bnanets HaBBIKAMH
JIEJIOBOTO B3aUMOJICHCTBUS C CEPBUCHOM
ciyx00it u OLIEHUBAThb X
PEKOMEHIalluu c Y4EeTOM
AKCIICPUMEHTAIbHON paboThI
TEXHOJIOTHYECKOTO OT/eNa NPEATPUITHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTIOCTABJICHUS] TIPOBEJICHUS TUIIOBBIX
AKCIIEPUMEHTOB Ha CTaHJapTHOM
000py/I0BaHUU B JIaDOpaTOPUM U Ha
MIPOU3BOJICTBE,

OIlIK-4.2  VYmerp  o0OpabaTbIiBaTh
pe3ynbTaThl Hay4HO-
HCCIICIOBATEIbCKOM eI TEILHOCTH,
UCIIOJNIB3YS CTaHJApPTHOE 00OPYIOBaHHUE,
puOOpPHI U MaTepHalbl,

OIIK-4.3 Bnagets TEXHUKOU
IKCIIEPUMEHTUPOBAHUS c
HCII0JIb30BAaHNUEM MAKETOB MPOTPaMM

Hedtps kak mucnepcHas cucrema, ee
OCHOBHbIE (U3HKO-XMMHUYECKHE
CBOICTBA U METOJIbI UX OIPENETICHUS

OIIK-1.

Cniocoben pemiaTth 3a/1a4w,
OTHOCSIIIHAECS K
poeCCUOHATIBHOMN IeATSILHOCTH,
IMPpUMCHAA METOABI
MO/JICJIMPOBAHMUS,

OIIK-1.1 3naTe DpUHLIUOHAIBHBIC
0COOEHHOCTH MOZEIIMPOBAHUS
MaTeMaTHYECKHX, buznyecKux u
XUMUYECKUX IIPOLIECCOB,
IIpeHA3HAYEHHbIE JUII  KOHKPETHBIX
TEXHOJIOTMYECKUX MPOLECCOB,

WHIVUBUyalbHbIC
3a/1aHUS; pedepar;
YCTHBIN o11poc,
cobecej0OBaHNE; TECT,
9K3aMeH
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KoHnTponupyemsble pazzensl (TEMBbI)

Kox n HaumenoBaume

WNHaukaTop AOCTHIKEHUS KOMIICTCHITUH

HaunmenoBaunue

JTUCIUILTUHBI KOMIICTCHITUHT OIICHOYHOTO CPEJICTBA

MaTeMaTHYECKOTO aHaIu3a, OIIK-1.2 YmMern HCITIOJI30BaTh

€CTECTBEHHOHAYYHbIE 1 | OCHOBHBIE 3aKOHBI JHACIUATLINH

00IIenH)KEHEePHBIC 3HAHUS WH)XEHEPHO-MEXaHUUYECKOTO MOTYJIS,

OIIK 4. OIIK-1.3 YMeThb HCIIOJIB30BaTh

CniocoOeH MpOBOANTH U3MEPEHHS U | OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX

HaOmrosenusi, oOpabarbiBaTh W | JUCHMIUIMH,  [paBWja  IOCTPOCHUS

MIPEACTABISITh TEXHUYECKHUX CXEM M YePTEKEH

SKCIICPUMCHTAJIBHBIC JaHHBIC

OIIK-1.4  Bmagetp  OCHOBHBIMU
METOJIaMH, UCIOJIb3YEMBbIMH T€0JIOTaMU,
MHTEPIPETALMH JaHHBIX Te0(PHU3NIECKUX
HCCIICIOBAHNM, TEXHUKO-
HSKOHOMHUYECKOTO aHain3a, HaBbIKaMU
COCTaBJIGHUSI PabOYMX TMPOEKTOB B
COCTaBe TBOPUYECKOI KOMaH/IbI,

OIIK-1.5 Bnaners HaBBIKAMH
JIEIIOBOTO B3aMMO/ICHCTBUS C CEPBUCHOM
CITy»X)00i " OIICHUBATH 170'¢
pEKOMEHIaluu C y4eToM
AKCIEPUMEHTAIBHON paboThI
TEXHOJIOTHYECKOT0 OT/elNa MPeAIPUITHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTIOCTABJICHHUS] TIPOBEJICHUSI THITOBBIX
HKCIIEPUMEHTOB HA  CTaHJAPTHOM
000pysOBaHWU B JIa0OpaTOPUU U Ha
MIPOM3BOJICTBE,

OIIK-4.2  Ymerp  00pabaThIBaTh
pe3yIbTaThI Hay4YHO-
UCCIIeI0BaTEIbCKON NESTENIbHOCTH,
UCTIONB3Ys CTaHAaPTHOE 000pyIOBaHME,
npuOOpPHI M MaTepHabI,
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Kountponupyemsie paznienst (TeMbI) Kon u naumenoBanue HaumenoBanue
WNuaukaTop AOCTHKEHUS KOMIETEHIUH
JUCIUILTAHBI KOMIIETEHIINH OLICHOYHOT'O CPEJICTBA

OIIK-4.3 Bnaners TEXHUKOU
AKCIIEPUMEHTUPOBAHUS c
HCITOJIb30BAHNUEM ITaKETOB MPOTPaMM

OIIK-1.1 3narp nOpUHLMIINATIbHBIC

0COOEHHOCTH MOICIINPOBAHUA
MAaTCMaTN4CCKUX, (bH?;H‘ICCKPIX u
XUMHNYCCKHX IMpoHccCCoB,

NpeAHa3HaYeHHbIE JUIsi  KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIECCOB,

OIIK-1.2 YMern HCITOIB30BaTh
OCHOBHEBIE 3aKOHBI JUACIUATUIMH

OIIK-1.
CriocobeH - S WH)XEHEPHO-MEXaHUUECKOT'0 MOTYJIs,
p ’ OIIK-1.3 YmeTh HUCIIOJIb30BATh
OTHOCSIIIECS K
" OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
po¢eCCHOHAIBHON JeATEIHbHOCTH,
JTHCLHAIIINH, npaBuja  MOCTPOCHHS
. TIPUMCHSIS METOIbI o
XUMHUYECKUI COCTaB u TEXHUYECKUX CXEM M UYepTEeKeH WHUBUTyaJIbHBIC
MOJICTTUPOBAHUS,
KJaccu(puKanus MPUPOTHBIX u OIIK-1.4 Baanets OCHOBHBIMH | 3aJaHUS, pedepar;
MaTEMaTUYECKOI' O aHanau3a, o
TEXHOTeHHBIX ra3oB. (OCHOBHEBIE METO/IaMH, UCTIOJIH3YEMBIMH T'€OJIOTAMH, | YCTHBIN ompoc,
o €CTECTBEHHOHAYYHbIE u
(bU3NKO-XMMHUYECKHE CBOMCTBA ra3oB WHTEPIPETAINH JaHHBIX reopu3ndeckux | codecejoBaHue; TeCT,
0OLIEMH)KEHEPHBIE 3HAHUS .
Y METOJIbI X OTIPEJICTICHHS U pacyeTa. OIK 4 HCCIIEIOBaHUM, TEXHUKO- | DK3aMeH

HDKOHOMHYECKOTO aHalu3a, HaBbIKaMU
cOoCTaBlieHUs pabo4yux TMPOEKTOB B
COCTaB€ TBOPUYECKON KOMAaH/IbI,

CnocoOeH npoBOIUTH U3MEPEHUS U
HaOmroneHusi, oOpabaTbiBaTh |
NPEICTABIIATh

OIIK-1.5 Bnanets HaBBIKAMH

HKCIIEPUMEHTATbHBIC JTaHHBIE M .
JIEIIOBOTO B3aMMO/JICHCTBUS C CEPBUCHOM

CITY»X)00i " OIICHUBATH 170'¢

PEKOMEHIAITNN c Y4eTOM

AKCIIEPUMEHTATbHON paboTsI

TEXHOJIOTHYECKOTO OT/eIIa TPEIPUSTHS

OIIK-4.1 3HaTh TEXHOJIOTHUIO

COIIOCTABJICHHA IIPOBCACHUSA THUIIOBBIX
9KCIICPUMCHTOB Ha CTaHJapTHOM
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KoHnTponupyemsble pazzensl (TEMBbI)
JHMCIUTTITHBI

Kox n HaumenoBaume
KOMIIETEHIIHU

WNHaukaTop AOCTHIKEHUS KOMIICTCHITUH

HaunmenoBaunue
OIIEHOYHOTO CPEJICTBA

o0opyoBaHUM B J1Ia0OpaTOpUU M Ha

MIPOU3BO/ICTBE,
OIIK-4.2  VYmers  oOpabarbIBaTh

pe3yIbTaThI HAy4YHO-

UCCIIEIOBATEIIHCKON NeSITeIbHOCTH,

UCIIOJIB3YS CTAaHJAPTHOE 00OPYIOBAHHE,
pUOOPHI M MaTEePHAIBI,

OIIK-4.3 Baanets TEXHUKOMN
HKCIIEPUMEHTHPOBAHUS c
HCII0JIb30BaHUEM TIAKETOB IPOrPaMM
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Jtanbl GpopMuUpoBaHUs KoMIleTeHUil B mpouecce ocsoeHusi OITOII mpsmo
CBSA3aHbl C MECTOM JUCUHMIUIMH B 0Opa3oBaTelbHOW mporpamme. Kaxapiii stan
dbopMHUpOBaHUS KOMIIETEHIIMH, XapaKTePU3YeTCs ONpPENEICHHBIMU 3HAHUSMU,
YMEHUSIMU U HaBBIKAMU U (MJIHM) OTIBITOM NMPOGECCHOHANBHON JAESITEIbBHOCTH, KOTOPBIE
OLIECHUBAIOTCS B MPOLECCE TEKYLIEr0 KOHTPOJIA YCHEBAEMOCTH, IPOMEXYTOUYHOMN
aTTeCTallMy 1O JUCHUIUIMHE (MPAKTUKE) U B MPOIECCE UTOTOBOM aTTeCTALINH.

HuctunnuHa «XuMmusi HEPTH U ra3a» SBISETCS MPOMEXKYTOYHBIM 3TarioM
KOMITJIEKCA JWCIHIUIMH, B XOJE€ W3Y4YEHHUS KOTOPBIX Y CTYACHTOB (hOPMHUPYIOTCS
komrmereHiuu OITK-1 u OTIK-4.

®opmupoBanue komnereHiuu OIIK-1 HaunHaeTcs ¢ W3yd4eHUS IUCHMILIMH
«Marematuka», «@Pusnukay, «Xumus», «YdeOHas TMpakThKa (O3HAKOMHTEIIbHAS
MPAKTUKA)» U MPOJOIIKAETCS TPU OCBOCHUM TUCIUIUINH « TeopeTudeckasi MEXaHUKay,
«CompoTuBIeHHE  MaTEepUaIoOBY».  3aBepiiaeTcs  (OpMUPOBaHUE  YKa3aHHOU
KOMIIETEHIIUH MPHU MOATOTOBKE M caaud «l'ocynapcTBEHHas MTOrOBas aTTECTAIUSA:
MOATOTOBKA K ClIau€ U c/laya rOCYJapCTBEHHOTO IK3aMEHA.

®opmupoBanue komnetreHmu OIIK-4 HaunHaeTcss ¢ M3y4eHUS TUCIUILIAHBI
«Duznka», «XUMHSI» U NPOJOIDKAECTCS MPU OCBOCHUU NUCHUILUIMH «TeopeTndeckas
MexaHHhkKa», «CONpOTHUBICHUE MaTepuaioBy», «MeTpoyorus, CTaHIapTU3aAlUsS |
cepTuGUuKaUs, « DIEKTPOTEXHUKA U ITEKTPOHUKAY, « TermoTexHukay. 3aBepiiaeTcs
dbopMHUpOBaHHE  yKa3aHHOW  KOMIIETEHIIMM TIPU  MOJATOTOBKE W CAauu
«l"ocynapcTBEHHas WMTOTOBasi aTTECTAllUs: BBIMOJHEHUE U 3allUTa BBITYCKHOU
KBAIM(PUKALIMOHHOMN pabOThI».

Hroroass orenka cdopmupoBanHoctd kommereniui OIIK-1, OIIK-4
ONPENETAETCS B IEPUOJ MOATOTOBKH U CAAYU TOCYIAPCTBEHHOTO 3K3aMEHa.

B npounecce u3yuyeHus JMCHUNINHBI, KOMIIETEHIMU TaK:ke (JOPMHUPYIOTCH
MO3TAIHO.

OcHoBubiMu dTanamu  (popmupoBanusi OIIK-1, OIIK-4 npu wuszydeHuu
muciuinabl b1.JI(M).b.15 «Xumust HedTH 1 raza» SBISIETCS IMOCIEN0BATEIHLHOE
U3Y4YEHUE COICPIKATEIHHO CBA3AHHBIX MEXKy CO00 TeM yueOHbIX 3aHaThil. M3yuenue
KOKIOM  TeMbl  MpEANoJiaraeT  OBJIAJICHUE  CTyACHTAaMH  HEO0OXOJUMBIMU
NECKpUNTOpaMH  (COCTaBIAIOIIMMU)  KoMmeTeHuui. JlJisi  OUEHKH  YpOBHS
chOPMHUPOBAHHOCTH  KOMIIETCHIIMA B  MPOIECCEe  W3YYEHUS  JTUCHUTUIMHBI
MPEIYCMOTPEHO TMPOBEICHUE TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTHM II0 TeMaM
(paznenam) AUCIUILIMHBI U TPOMEXKYTOYHOM aTTECTAllUU 10 JUCHIUIUIMHE — SK3aMEH.



6.2. KoHTpo/ibHBIE 3aJaHus U MaTepuajbl, HEOOXOAUMbIE IS OLEHKH
3HAHUM, YMEHUI U HABBIKOB U (MJIHM) ONBITA JAeATEJbHOCTH, XaPAKTEPHU3YIOIIHUX
Tanbl (POPMHUPOBAHUS KOMIIETEHUMH B Mpouecce 0CBOeHHMsI 00pa3oBaTeIbLHOM
NPOrpaMMblI

6.2.1. KonTposbHble Bompochl 1m0 TemaMm (pa3aeaam) s

onpoca/codeceJOBAHUA HA 3AHATUAX
Tewma (pazgen) Bormpocsl
OIlK-1
1. OGmras XapakTEepPUCTHKA AITKAHOB.
2. ®u3nyecKue CBOMCTBA aJKaHOB.
3. XuMmuueckue CBOHCTBa aykaHOB. OO01acTH NPUMEHEHHUS
IIPOU3BO/IHBIX AJIKAHOB.
4. Ctpoenue nukioankanoB. Homenknarypa.
5. ®usnueckue cBoMcTBa LMKI0ankaHoB. CoaepxaHue B HEPTAX.
6. XuMu4ecKkre CBOMCTBA IIMKI0ATKAHOB.
7. PacnipeneneHue apoOMaTHIECKUX YTIIIEBOIOPOIOB 1O (hpaKIusim

1. OcHoBBI
. HedTu.
OpraHUYecKOu XUMHH.
8. OCHOBHBIE MPEICTABUTEIHN aPCHOB B HEPTSAX.
[Ipenenbuble  yriaeBogopoOAbI OIIK-4

QlKaHbl W UHKJIOAIKAHBI). o
( H ) 9. ®usnvecKkre 1 XMMHUYECKUE CBOMCTBA apEHOB.

Henpenenshubie .

10. [TpucyTcTBHE HEMPEAEIBbHBIX YTIIEBOAOPOIOB B CHIPOi HE(TH.
yTIEBOIOPOIbI (anmkeHsl,

11. OcHOBHBIE UCTOYHUKH U ITYTH MOJYYCHUS AIKEHOB, JUCHOB U
QJIKWHBI, QJIKATUCHBI).

AJIIKMHOB.
ApoMaThdeckue

12. Omnpenenenue, odmme GopmMyabl © HOMEHKJIATypa aKeHOB,
YTJIEBOJIOPOIBI

JTMEHOB U aJIKMHOB.
13. TlepeuncnuTh HENmpeaeTbHBIC YTICBOIOPOMIBI, SBIISIOIIACCS
OCHOBHBIM  CBIpREM Il  He()TEXMMHUYECKOTO  CHHTE3a.
TexHoMIOTHYECKas cXeMa ITyTH UX MTepepabOTKH, TPOMEKYTOTHBIE
Y KOHEYHBIE MPOTYKThI CHHTE3A.

14. ®uszuyeckue HW XUMHYECKHE CBOWCTBA HEMpPEIETbHBIX
yTIEBOIOPOAOB. DKCIIEPUMEHTAILHOE OMPEIeICHHUE.

15. Yro Takoe 6pomuoe uncio? Momnoe umcao? st 4ero oHu
BBEJICHBI?

OIlK-1

1. Obmas XapaKTepPUCTHKA, COCTaB, CTpOCHHE
KUCJIOPOJCOAEPKAIIMNX COeTUHEHNI. DU3NUECKUE CBOKCTBA.

2. Xumuueckue cBoicTBa. OOIACTH MPUMEHEHUs MPOU3BOIHBIX
KHUCJIOPOJCOAEPKAIINX COCTUHEHUM.

3. OCHOBHBIE THIIBI CEPOOPTAHUYECKUX COSAMHEHUN HEDTH.

4. CnocoObl yhaneHusi CEepOOPTaHUYECKUX COCAMHEHUH U3
He(dTsaHbIX ¢paknuii. Mcnonp3oBaHWE OKCIEPUMEHTATBHBIX
JAHHBIX U PE3yJLTATOB MOJICITHUPOBAHUS JIJIsI COBEPIIICHCTBOBAHUS
MIPOU3BOJICTBEHHBIX MPOIIECCOB.

OIlK-4

5. OCHOBHBIE THIIBI 230TCOACPIKAIIUX COSAMHEHUN HEPTH.

6. A3oTcoaepkanue COEIWHEHHs, O00JIaJaromre CBONCTBAMHU
OCHOBaHH.

7. O0mras XapakKTEepPUCTHKA CMOJI U ac(haTbTEHOB.

8. OcobeHHOCTH ac(hanbTOreHOBBIX KUCIIOT.

2. Kucnopon-, azor- u
CepycoaepKaIire COCTUHCHHUS.
I'eTepoaTomMHBIE COETMHEHUSI.
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Tewma (pazgen)

Bomnpocsl

9. TI'pynmbl, Ha KOTOpblE MOAPA3JEISIIOT MHHEpAIbHbIE
KOMIIOHEHTHI He(hTH.

3. XuMHYECKHH COCTaB
Heptn. Knaccupukamus wu
MPOUCXOXKIeHNE HEPTH.

OIlK-1

1. 'umoTe3sl MPOUCXOKACHUS HeDTH.

2. Knaccel yrneBooponoB He(dTU: cOAepKaHHUE, CTPOCHUE,
(ha3oBOE COCTOSIHHE TTPH HOPMATBHBIX YCIOBHSX.

3. Cmonbl u acdanbTeHbl: colepkaHue B He(TH, METOIbI
BBIICTICHUS, (U3UYECKUE CBOKMCTBA, JJIEMEHTHBIH COCTaB,
XUMHUYECKOE CTPOCHUE, PACTBOPUMOCTbH, 3HAUCHUE.

4. XuMHUecKue KJIacCH(PUKAIMU HEPTH.

5. Texnonoruveckas kmaccudukamus Heptu (IOCT P 51858-
2002).

6. DieMeHTHBIN cocTaB HePTr. OCHOBHBIC KJIACCHI COCTMHCHUH,
cojiepkarimecs B He(PTAX.

7. MeTopl BbIACTIEHUS! U HCCIEOBaHUs cocTaBa He(pTH U Ta3a.
DKcTpaknus, copommsi, uX BUAbL. Kpucrammm3amnusi.

8. JlucTunnsauroHHbIe METOIbI pa3aenenus Hedreil. [leperonka,
pextudukanusi. CocTaBieHHE TEXHOIOIMUYECKUX CXEM.

OIIK-4

9. Metozpl BBIIEICHUS U UCCIIEIOBaHUs COCTaBa HEPTH U Tasa.
Xpomatorpadus.

10. JucTnnnsquoHHbIe METOIBI (DPAKIIHOHUPOBAHUS HEPTH.

11. CopO1noHHbIC u KPUCTAITU3AIIMOHHbBIE METOIbI
(bpakmOHUPOBAHUS He(TH. CoBepIlieHCTBOBaHUE
TEXHOJOTHYECKUX TPOIECCOB C TOMOIIBI0 MOJAETUPOBAHUS
(bU3UIECKUX M XUMUUYECKHUX MPOIIECCOB.

12. TIleperonka HedTH, ee Buabl. COCTaBIEHUE TEXHOIOTUYECKUX
CXEM M YEPTEXKEM.

13. Xumuueckrue METOIbl OUUCTKH He(DTH U HEPTENPOTYKTOB.
14. Metonbl obeccepuBanusi HehTH U HEPTEITPOTYKTOB.

15. HedTsiabIe dMyIbCcHH, UX 00pa30BaHKE U 3HAUYCHHUE.

16. Meroap! pa3pyuieHust HEQTIHBIX SMYJIbCUH.

4. Hedrts kak nmucrnepcHas
CUCTEMa, €€ OCHOBHBIE (PH3HKO-
XUMHUYECKHE CBOMCTBA U METOIBI
UX ONpPEENIeHUs

OIIK-1

1. Hedtp kak aucnepcHas cucrema. [IpuuMHBI U UCTOYHUKU
o0pa3oBaHMs yacTUll B HE(YTH.

2. Knaccuduxanum HEPTSIHBIX AMCIEPCHBIX CHCTEM IO
JMCTIEPCHOCTH, 110 arperaTHOMY COCTOSIHUIO (a3.

3. HedTp kak amcrnepcHas CUCTEMA: MOHATHS arperaTUBHOW U
KUHETUYECKON YCTOMYUBOCTH.

4. Accommatel TmapaUHOBBIX  YIJIEBOJOPOJOB:  YCJIOBHS
o0pa3oBaHus, CTPOEHHE, CBOICTBA, (bakTopHI.
DKCIEPUMEHTAIBHOE OIPEIEIICHNUE.

5. Yrto Takoe mI0THOCTh )KUAKOCTH?

6. B kakux enquHHUIIaX U3MepsieTcs MIOTHOCTh HepTH?

7. Yo Takoe yJenbHbIN BeC BelecTBa?

8. Kak HailiTh 00bEeM KHUAKOCTH, TUIOTHOCTh M Macca KOTOPOU
W3BECTHBI?

9. Yrto Takoe OTHOCUTEIbHAs IUIOTHOCTh He(TH?

10. Kak cBsizaHbl Mexy coOOi MJIOTHOCTh M YAEIbHBIH BecC
JKUIKOCTH?
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Tewma (pazgen)

Bomnpocsl

OIIK-4

11. Kakme tpeboBanus mnpenbssiasser ['OCT 3900-85 «
TEMIIepaType ONpeAeNeHHs TUIOTHOCTH He(PTH B J1a0OpaTOPHBIX
yCJIOBUAX?

12. Kak cBsizaHbl JMHAMHUYECKass M KUHEMAaTUYeCKasl BSI3KOCTH
SKUIKOCTHU?

13. Kak 3aBUCHUT BSI3KOCTb YIJIEBOJOPOAA OT €r0 MOJIEKYJISIPHON
Macchl?

14. Kak u3mensercss k03()(OUIUEHT KPYTU3HBI BUCKOTPAMMBI B
3aBUCUMOCTH OT TeMIEpaTypbl?

15. Kakass BS3KOCTb ONpEAENseTcss HKCHEPUMEHTAIbHO C
MIOMOILBIO BUCKO3UMeTpoB OcTBanbaa win [luHkeBuua?

16. Kakoii kiacc yrieBoJopoAoB He(pTH MMEET HAUMEHBIIYIO
BSI3KOCTb?

17. Kakue HadTeHOBBIC YIIIEBOAOPOILI OYAyT HMETh Ooiee
BBICOKYIO BSI3KOCTb IIPU IIPOYUX PABHBIX YCIOBUSAX?

18. TemnepaTypbl 3acThIBaHHSI, TOMYTHEHUS, KPUCTAJUTH3ALINH.
DKclepUMEeHTaIIbHOE Olpe/iesieHre, 000pyJ0BaHuUE.

19. Iloka3zarens mnpenomsieHus. MosekyaspHass W yAelbHas
pedpakuuu. DKCepUMEHTAIbHOE OlpeieieHne, 000py10BaHue
20. Dnextpuueckue cBoiictBa HedTeil. [loxapoomacHocTb
HedTed W ra3oB. TemmepaTypsl BCHBIIIKH, BOCIUIAMEHEHUS,

5. XHMMHUYECKHI COCTaB H
KJaccu(uKays MPUPOAHBIX U
TEXHOT'€HHBIX T'a30B. OCHOBHbIE
(U3NKO-XMMHUUECKUE CBOWCTBA

rasoB u METOJIbI
ONPEACIICHUS U pacyeTa.

CaMOBOCILIAMCHCHHSL. DKCIEePUMEHTATBHOE ompeiesicHue,
o0opynoBaHue

21. OKTaHOBOE M IIETAHOBOE YHCIIA.

OIIK-1

1. Hanumure Gpopmysbl HEYTIIEBOAOPOIHBIX U YIIIEBOJOPOIHBIX
KOMIIOHEHTOB HE(PTSHOTO rasa.

2. ®dusmnyeckas CYIIHOCTh METOJa Ta30BOM Xpomarorpadum.
MopenupoBanue (pU3NYECKUX MPOLIECCOB.

3. YcTpoiicTBO M IPUHLIKIT AEHCTBUS XpoMaTorpada.

OIIK-4

4. Yto Takoe «BpeMs yACpKUBAHUS»?

5. Kak BBIYMCINTH KOMIIOHEHTHBIM COCTaB ra3a IO METOLY
BHYTpPEHHEH HOopMallu3auuu?

6. UTo Takoe CyxoM U KMPHBIN ra3?

ux

IlIkajia ouleHUBAHUA OTBETOB HA BONPOCHI

IIIxana oneHUBaHUsg

Kpurepuun onennBanus

OOyuaromuiicss TTyOOKO M COJEepKaTelIbHO PACKPHIBAET OTBET Ha

«OTIHYHO» KaKJblii TEOPETHUECKUN BOMPOC, HE TOMYCTUB OMMUOOK. OTBET HOCUT
Pa3BEPHYTHIM ¥ UCUEPIBIBAIOIIUN XapaAKTED.

OOyuaronuiics B 1I€JIOM pPAaCKPBIBAET TEOPETHUECKUE BOIPOCHI,

«Xopomo» OJIHAKO OTBET XOTsI Obl Ha OJUH U3 HUX HE HOCUT Pa3BEPHYTOro U

HCUYCPIIBIBAIOIICTO XapaKTepa.

«YJIOBJ'IGTBOPI/ITeJ'IBHO»

OOyuaromuiicsi B 1EJIOM PaCKPhIBAET TEOPETHUYECKHE BOTPOCHI U
JIOTYCKaeT psAJl HETOYHOCTEH, parMeHTapHO PaCKPBIBAET COJIepPIKaHUE
TEOPETUUECKUX BOMPOCOB WM WX PACKPBIBACT COJIEPKATEIBHO, HO
JIOMyCKasi 3HAYUTEIbHbIE HETOYHOCTH.

«HGYHOBJ'IeTBOpI/ITeJ'IBHO»

OOyyaromuiics He 3Hae€T OTBETOB Ha MIOCTABJIEHHBIE TEOPETUUECKHE
BOTIPOCHI.
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6.2.2. OneHOYHBbIE CPeCTBA OCTATOYHBIX 3HAHUI (TeCT)
OIIK-1
1. Ykaxurte cBOMCTBO, KOTOPOE HE OTHOCUTCS K HE(DTU
a) ONITHUYECKU aKTUBHA ;0) Jierdye BOJbI; B) MACISTHUCTAsI TOPIOYast )KUJIKOCTh; T)
pacTBOpHUMa B BOJIE
2. HazoBuTe nsTh NPEIIOKEHHBIX JIEMEHTOB, KOTOPBIE MMPUCYTCTBYIOT B HE(DTU
a) C, O, H, Se, Ba;0) C, O, H, Pb, At;s)Pd, At, H, S, N;1) C, O, H, S, N
3. LIBeT HE(TH 3aBUCUT OT COJCPKAHUS:
a) MPEeIeIbHBIX YTIEBOJAOPOIOB; 0) apOMaTHYECKUX YIJIEBOJIOPOJOB; B) HA()TCHOB;
r)ac(aabTO-CMOJIMCTHIX BEIICCTB
4. XuMudeckuil coctaB HePTH
a)aJIKaHbl, IUKIIOATKAHBI, apOMATHYECKUE YTJIICBOJOPOJIBI;0)aKeHBI, aAJIKWHBI,
AJIKAJIMCHBI;B)aJIKaHbl, AJIKEHBI, AJIKUHBI;T) HAa(TEHBI, AJIKEHBI, T€TEPOIUKINYECKUE
COCIMHEHUS
5. Hadrens! - 310
a) apeHbl; 0) MUKIIOANKaHBI; B) Mapa(UHOBBIE YTIEBOAOPOIbI; T) achaabTEHBI
6. [Tapadunsl - 3T0 CMECh TBEPABIX
a) aJIKaHOB; 0) ITUKJIOAJIKAHOB;B) APOMATUUYECKUX YTIEBOJAOPOJIOB; I') AJIKEHOB
7. CKOJIBKO aTOMOB yTJIEPOJia COJIepKaT KUJIKUE YTIIEBOIOPO bl BXOISIIHNE B COCTAB
OCH3MHA U JU3ETHHOTO TOIINBA?
a) ot 5 no 20.
6) ot 20 10 70
B) ot 70 no 130
r) ot 130 10 200
8. UTO MpOUCXOIUT C YBEITMYEHUEM MOJIEKYJIIPHON Macchl napaduHOBBIX
YIJIEBOJOPOI0B?
a) [loBbliaeTcst Temneparypa KUreHus, MI0THOCTh, BA3KOCTh.
0) [TonmxaeTcst TemnepaTrypa KUIeHus, MI0THOCTh, BI3KOCTh
B) [loBbImIaercs coaepkanue cepbl, KUCIOPOaa
r) [ToHmxkaeTcst BI3KOCTh, TEMIIEpaTypa BOCTUIAMEHEHUS
9. Uem xapakTepu3yOTCsS TOpPIOYeCMa30uHbIe MaTEPHAIIBI, COEpKalue O0IBIIOE
KOJIMYECTBO AJIKAHOBBIX YTJIEBOJIOPOOB?
a) BbicOKoO# HECTaOMIIBHOCTBIO
0) Bricokoii cTaOMIIBHOCTBIO.
B) BBICOKOI1 MOJIEKYJISIPHOCTBIO
r) Beicokoit TeMmneparypoit
10. Yto nmoHuMaeTcs 1o CJIOBOM JierapadpuHu3anus?
a) YaneHue alKaHOBBIX YTIIEBOIOPOAOB, UMEIOIINX BBICOKYIO TEMIIEPATYPY
TIJIaBJICHHUS.
0) Ynanenue HaQpTEHOBBIX YTIEBOJAOPO/IOB, MMEIONIUX BHICOKYIO TEMIIEPATYPY
TJTaBJICHUS
B) BBeaeHune Momekyn yriieBo10poI0B, HMEIOITUE BHICOKYIO TEMIIEPATYPY
TJTaBJICHUS
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11.

13.

14.

17.

18.

19.

20.

21.

24.

r) BBenenue HahTEeHOBBIX YTIIEBOJOPOA0B, UMEIOIINE BHICOKYIOTEMIIEPATYPY
TUTaBIICHUS

Ckonbko n3oMepoB y nentana? Hanuimure ux gopmyiibl

a)l; 6)2;8)3; 1) 4.

12. Hanmummre cTpyKTypHYIO (GopMyny coeauHeHus 2,2-TUMETHI-4- STUITEeKCaH, U
BBIOCPHUTE €r0 JTMHEHHBIN H30Mep U3 TISTH MPEAT0KEHHBIX OTBETOB

a) oKTaH; 0) J€KaH; B) HOHAH; I') TeNTaH; J) F'eKCaH

OTUIbHASA Py 3TO:

a) Tpu BuUAAa OTWIUpoBaHHOro OemsmHa; ©O0) — CyHs; B) —CHs;
F) CzHe,

TBepapie HACHIIICHHBIC YTIICBOIOPO/IbI, UMEIOIINE HOPMAIbHOE CTPOCHUE, BXOAT B

COCTaB
a) napa¢uHa;0) OeH3MHa;B) T'YAPOHA;T) LIepe3uHa
15. Kakue napaduHOBBIE YIIIE€BOIOPOIbI KOHIIEHTPUPYIOTCS B TYApOHAX?

a) Meranossie; 0)Kunkue napadunsi; B) Llepesunsi;r) [Iponan-6yras.
16. Kakue Kacchl yriieBOJOPOAOB SIBIISIIOTCA KeIaTeIbHBIMA KOMIIOHEHTAMHU
OEH3MHOB?
a) Hadrensr; 0) [lapadunsr; B) Mepkanranst; r) CAB.
ApomaTHuecKuil YriieBoI0pO/l aHTPALICH SIBIISICTCS
a) MOJUIUKINYECKUM; 0) MOJUAPUIUPOBAHHBIM; B) MOHOIIMKIUYECKUM.

VYkaxure popmynyTHOATKaHA:
S
D
;' T) :

a) CH3-S-CoHs ; 6) CH3-CH»-CH»-SH; B) g - g

Kakoe yTBepxieHUE SIBISETCS CIPABEAJIMBBIM OTHOCUTEIIBHO A30TUCTBIX COCTMHEHU N
HedTH:

a) BCE COCIUHEHMS KpalHE HEXKeJIaTeJIbHbIe MpPUMECH; O) JIETKO OKHCIISIOTCS,
pasnararoTcs, BbI3BIBAIOT KOPPO3HIO; B) UX YIAISIOT Pa3IMYHBIMU METOJAMH; T) HE
OKa3bIBAIOT 3aMETHOTO BIUSHUS HA SKCILTyaTaI[MOHHBIC KaueCcTBa HE(TEPOTyKTOB.

W3 npencraBiaeHHBIX BbIOEpUTE HOPMYITBI HAPTEHOBBIX KUCTIOT:

COOH COOH
’ ~._COOH

9

- _,-"“"*-\_'_,_,_- =
a) -\""\-\.j ,6) T ,B) .-""H“H..-f“‘u"I:DDH . l—‘) H“'\-\.f'::

VYKaxxuTe KUCIOPOJHBIE COEMHEHUS, KOTOPbIE BCTPEUAIOTCS B HEPTSAX:
OH

a) ©O1 1 6) o ;)0 L
22. Beibepute U3 NpeiioKEHHOTO CITUCKA COSAMHEHUS, COJIepPIKAIINE a30T:
a) XMHOJMH;0) HaTaTWH;B) MUPUINH;T)aJaMaHTaH
23. Boibepute U3 NpejioKEHHOTO CIUCKA COSAMHEHUS, COJEPKAILNE KUCIOPO/:
a) ¢beHo;0) Toayos;B) OCH30JI;T) alleTOH
OCHOBHBIM (parMeHTOM CMOJI U ac(haabTEHOB SBISETCS:
a) KOHJACHCUPOBAHHAs TMOJUUMKIWYECKAass CHUCTEMa U3 HECKOJIbKUX KOJIEIl,
cojaepkaias 1-3 MeTwibHBIX 3aMecTuTes U 1 6onee pmHHbIN C3-Cio pagukan; 0)

HC—C—H r’““* ah A om
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25.

26.

217.

28.

29.

30.

35.

apoMaThyecKasl TOJUIMKINYECKasl CUCTeMa W3 HECKOJIbKHX KOJICI, B) MOJIEKYJIbI
ankaHoB<Cjs.
OIIK-4
AcdanbTeHsl 3TO -
a) KpUCTAJUTMYECKHUE BEIECTBA; 0) BEIIECTBA ¢ KPUCTALIONOA00HOM CTPYKTYPOM; B)
OecCTpyKTypHbIE BEUIECTBA.
W cTOYHUKOM MUKPO3JIEMEHTOB B HE(TAX SBISETCSA
a) opraam3Mbl HedTeoOpazoBarenel; ©0) IUIACTOBBIE BOMBI; B) TECYaHBIC U
M3BECTHSIKOBBIC KOJUICKTOPHI.
K cMonucTo-achaabTeHOBBIM BEIIECTBAM OTHOCST:
a) CMOJIbl, ac(haabTeHbI, HOTUIUKINUYECKIE apOMATUYECKUE YTICBOIOPOABI; 0) CMOJIBL,
achanpTeHbl, Macia, mapaduHbl, B) CMOJbBI, achalbTeHbl, KapOeHBI, KapOOUIBI; T)
CMOJTBI, ac(haTbTCHBI, MA3yThI, TYJPOHBI.
Yro Takoe kapOeHbI?
a) MPOAYKTHl OKUCIEHUs ac(albTeHOBBIX MOJEKYN;, 0) KapOOHOBBIE KHUCIIOTHI, B)
KapOKAaTHOHBI; T') KPEKUHT-OCTaTKHU.
YTo 1mos10keHO B OCHOBY KJIACCU(PUKAIIMKA CMOJIUCTO-ac(aIbTEHOBBIX BEIIECTB?
a) OTHOIIIEHHE K PACTBOPUTEIISIM; 0) IMJIOTHOCTD; B) BA3KOCTh; T') MOJIEKYJISIpHAs Macca.
TBepabie napaguHbl Kak HeQTENPOAYKT MOKHO MOTYIUTh
a) W3 Maszyra; 0) W3 AM3EIBHOrO TOIUIMBA; B) M3 OEH3WHA; T) M3 CMOJMUCTO-
ac(aJIbTEHOBBIX COCTUHECHUIM.
31. Kakoe KoJIM4ecTBO B HEPTU B CPETHEM COCTABIISIIOT ApOMATHUECKUE
YIJIEBOJIOPOABI?
a) 5-20 %.
6) 20-30 %
B) 30-35 %
r) 35-40 %
32. ®paknuoHHOE pa3jeieHue HeTH OCHOBaHO Ha
a) Pa3zHoll BA3KOCTH KOMIIOHEHTOB HEPTH
0) Pa3Hoil mIoTHOCTH KOMITOHEHTOB HEe(TH
B) Pa3Hbpix Temneparypax kuneHus ¢ppakuuii Heptu
33. K cBetibIM ¢pakiysM He OTHOCUTCS
a) JluzenbHas ppaxius
0) KepocunoBas ppakius
B) MacnsiHas ¢pakuus
r) OeH3UHOBas PppaKuus
34. ®pakuus, Beikunaromas npu remneparype 240-350°C, Ha3biBaeTcs —
a) Iu3eNbHOU (Ppakiueit
0) ryapoHOM
B) OCH3MHOM
') Ma3yTOM
IIpupoaHblii ra3 COAEPKUT:
a) cmech ankaHoB C1-Ca; 0) mporman-0yTaHOBasi CMeCh; B) METaH C MPUMECSIMHU Ta30B
Cy; 1) uncTsiil MeTaH (10 98%)).
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38.

39.

36. [IpupoanbIii Ta3 OTIMYAETCS OT MOMYTHOTO HEPTIHOTO Tra3a OOIbIIUM
coJiepKaHUEM
a) Okcupa yriepoaa
0) MHepTHBIX ra3oB
B) Mertana
37. «Cyxue» ra3pl B OCHOBHOM COJIEpKAT
a) OytaH;0) MeTaH;B) BOJy I') aMMHaK
K ¢usnueckum cBoiicTBaM HEPTEPOLYKTOB HE OTHOCUTCS:
a) BSI3KOCTh; 0) TeMIIepaTypa 3aCTHIBAHUS, B) INIOTHOCTD; T') OKUCIISIEMOCTb.
[TnotHOCTH HE(TH:
a) 0,73-0,98 r/mur; 6) 0,1- 0,15 r/mi; B) 0,2- 2r/™mi1; T) 2-31/M1.
40. Yro Takoe BA3KOCTh?
a) MoKa3aTesb COJEPKAHUS BOJIOPACTBOPUMBIX KUCIIOT;
0) OCHOBHOM MoKa3aTenb GPaKIMOHHON MEPErOHKY;
B)OCHOBHOM MMOKa3aTeNb KayecTBa HE(TEMPOIYKTOB, BIUSIOMIMNA Ha 0Opa3oBaHUe
KUJIKOCTHOTO TPEHUS;
I') IOKa3aTeNb BIUSHUS TEMIIEPATYPHI;
41. lunamudeckas BSI3KOCTb U3MEPSIETCS
a) Ila-c
0) M?/c
B) Ila/c
42. Ha xakom npubope onpenensieTcs BI3KOCTh HE(PTENPOTYKTOB:
a)TUKCOMETPOM;
0) KanWJUISIPHBIA BUCKO3UMETD;
B) IUIACTOMETPOM;
r) npounometpe CK;
43. C yBenu4eHueM TeMnepaTypbl BA3KOCTb
a) yMEHbIIAeTCA
0) yBeIMUHUBaETCS
B) HE MEHsETCS
44. YKaxuTe yrieBoaopoapl HepTH, o0aaaaromue HauooJIbIIeH BI3KOCThIO
a) apOMaTUYECKHE yTIeBOAOPOIbI;0) MpeAeIIbHbIC YTIEBOA0PO/IbI;B) TapaPUHOBBIC
YTIE€BOJOPO/IbI;T) HAPTECHOBBIE YTIEBOAOPOIbI
45. YxaxuTe yriieBoaopoabl HepTH, o0nagaroiire HauoobIen MIOTHOCTHIO
a) mapaUHOBBIC YIIIEBOA0POAbI;0) HAPTEHOBBIE YIIIEBOIOPO/IbI;B) MPEIEIbHbIE
YTIIE€BOJOPOABL;T) apOMAaTUYECKUE YTIEBOAOPOIbI
46. KTO U3 XMMHKOB SIBJIIETCSA POJOHAYATBHUKOM TMIIOTE3bI MUHEPAIIBHOTO
MPOUCXOXKIeHUs HePTH?
a) JlIomoHocoB; 0) DHriep; B) Menuenees; 1) BepHaackuii.
47. B COOTBETCTBUU C OPTaHUYECKOMN Teopuei HedTh SABIAECTCS MPOTYKTOM
Pa3IOKCHUS
a) JIpeBecuHsbl
0) CampomneeBoro uia
B) Yruis
48. Tlo kakoii kmaccupukauuu HeTh MOKET ObITh Ha3BaHa MapapuHO-HA)TEHOBON?
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a) Xumnueckas; 0) Texnonoruyeckas; B) ['enernueckas;r) TepmoanHaMuyeckasl.
49. Kakas kiaccuukanys JeXUT B OCHOBE JIeJIeHHs] HeTel Ha MaJOCEpHUCThIE,
CEPHUCTBIC U BHICOKOCEPHUCTHIE?

a) Xumnueckas; 0) Texnonorudeckas; B) ['enernueckas;r) TepmoauHaMuueckasl.
50. ToBapHas TexHu4eckas kiaccudukanus HeTH He BKIIOYAET OIpe/iesieHUe

a) ConepxaHusi cepbl

0) IlmoTHOCTH

B) BsizkocTh

Kiarou k Tecrtam:

No Ne Ne Ne Ne
BOl'I_ o [IpaBunen | Bon | IlpaBwibH | Bom | IIpaBunbn | Bon | IlpaBunbsh | Bon | [IpaBuibH
cap BII OTBET | POC | BIM OTBET | POC | Bl OTBET | POC | BIM OTBET | pOC | BIA OTBET
a a a a

1 r 11 B 21 B,I 31 a 41 a

2 r 12 0 22 a,B 32 B 42 0

3 r 13 o 23 a,r 33 B 43 a

4 a 14 a 24 a 34 a 44 r

5 0 15 B 25 0 35 r 45 a

6 a 16 a 26 a 36 B 46 B

7 a 17 a 27 B 37 0 47 0

8 a 18 0 28 a 38 r 48 a

9 0 19 r 29 a 39 a 49 0

10 a 20 a,0 30 a 40 B 50 B

IlIkaJia oeHUBaHKS Pe3yJIbTATOB TECTUPOBAHMS
% BEpHBIX pelIeHni (0OTBETOB) [Ixana oueHuBaHuUs
85 - 100 OTJINIHO
70-84 XOPOIIIO
50- 69 YAOBIIETBOPUTENBHO
0-49 HEYJIOBJICTBOPUTEIHHO

6.2.3. UnauBuayaabHble 3aaHus (32JaHUS HA CAMOCTOSATEIbHYI0
padory)

CrymeHTaMH B TEYCHHE CEMECTpa BBIMOJHSIOTCS  CaMOCTOSATEIbHBIC
WHAVBUAyaIbHBIE KOHTPOJBbHBIE paboThl TO BapuaHTam. Ilpumep 3amanuii
MpeJICTaBICH HUXKE:

Bapuanr 1
OIIK-1
1. Hanumure GopmMyIiibl CTPOCHHUS YTIIEBOIOPOIOB, KOTOPHIE MOTYT HAXOJUTHCS B
He(TH U coAepkKaT 5 aTOMOB yIJiepoJia B MOJIEKYJIE.
21. Kak BimsieT TeMreparypa Ha BI3KOCTh HedTu u HeprenpoaykTa? OT 4ero 3aBUCST
BSI3KOCTHO-TEMIIEpaTypHbIE CBOMCTBA He(TH U HedTenpoaykTa?
41. Hanumure CTpyKTypHBbIE (OPMYIBI M30MEPHBIX TMPEICIBbHBIX YIIeBOIOPOAOB
coctaBa C7Hie, TTIaBHAs 1ETIb KOTOPHIX COCTOUT W3 MATH YTJIEPOJHBIX aTOMOB, U
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HA30BUTE UX IO CUCTEMAaTUYECKOM HOMEHKJIATYpE. YKaKUTE YHUCIO NEPBUYHBIX,
BTOPUYHBIX, TPETUYHBIX U YETBEPTUUHBIX ATOMOB YTJIEPO/a B KAKIOM U30MEPE.

61. VYrmeBogopoa UMKIMYECKOrO CTPOCHMs, HE HWMEIOIIMA OTBETBICHUN B
[UKJIMYECKON IIeMH, UMEET IUIOTHOCTh MapoB mo Bo3ayxy 1,931. MaccoBas noins
YIIEPO]] B 3TOM BellecTBe cocTaBisieT 85,7%. Onpenenute GopMyily yrieBoaopoa u
HAMUIIUTE €r0 CTPYKTYpHYIO (opMyiy.

OIIK-4

81. [IpOMBINITIEHHBIM CITIOCOOOM MOTyUEHHUS TUBUHUIIA U3 HE()TSIHOTO CHIPhS SBISETCS
nerupupoBanue OytuieHa. CocTaBbTe YpaBHEHHUE 3TOM PEAKIIHH.

101. Ipu rugpupoBanuu Oyraauena-1,3 maccoit 8,1 r momyunnu cmech OyTaHa u
Oyrena-1. Ilpu mporyckaHum 3TOM cMecH depe3 pacTBOp Opoma obOpaszoBaics 1,2-
OopomOyTtan wmaccoir 10,8 1. Ompeaenure MaccoBble OJU YIJIEBOJOPOJIOB B
ITOJIyYEHHOU CMECH.

121. Kakue BUIbI ©30MEPHUH XapAKTEPHBI IS YTIEBOAOPOI0B TOMOJIOTHYECKOTO psijia
anertwieHa? [Ipusect npuMepsl.

141. CoctaBbTe CTpyKTypHBIE (POpMYIIBI H30MEPOB, oTBevaronux Gopmysie C8H10 u
coJlepKalluX apOMaTUYECKOE KOJIbIO.

161. ITpu B3aumoneiictBuu 115 r 6€H301bHOTO pacTBOpa MUPPOJIA C METALTUIECKUM
KanueMm Belaenuioch 1,12 1 raza (H.y.). Beluncinure maccoBble JOJIM BEIIECTB B
HCXOJTHOM pacTBOpE.

181. IIpupoHbIil ra3 OAHOTO U3 MECTOPOXKIECHUN CONEPKUT MeTaH (00bEMHAs 0JIA
92%), stan (3%), npomnaun (1,6%), 6yran (0,4%), azot (2%), okcup yriepona (IV),
napsl BOJIbI U ipyrue Heroprouue rassl (1 %). Kakoit 00bEM Bo3mayxa notpeOyeTcs AJist
cxuraHus raza oobémMom 5 M3 (H.y.)? OObEMHas 10 KHUCIOPOJa B BO3IYyXE
coctaBisieT 21%. O0bEM Bo3Ayxa paccuuTaiTe IpH HOPMAIbHBIX YCIOBUSX.

Ikajaa oneHuBaHUA

[ITkana olleHUBaHUS Kputepun orieHnBaHus
«OTIIHOY BBITIOJTHEHBI BCE 3aJ[aHUsI KOHTPOJIBHOW pabOThI; paboTa BHINOJIIHEHA B
CpOK, ohopMIIeHHE, CTPYKTypa U CTWIb paboThl 00pa3loBbie; paboTa
BBIMIOJIHEHA  CaMOCTOSITEIBHO, MPUCYTCTBYIOT ~ COOCTBEHHBIE
0000111eHUS, 3aKJIIOYEHHS U BBIBOJIBI.
«Xopomo» TEOpPETHYECKasi YaCTh U pacyeThl KOHTPOJIBHON pabOThI BBHIIIOJHEHBI C

HE3HAYUTENIbHBIMH 3aMEYaHHUsIMH;, padoTa BBIMOJTHEHa B CPOK, B
o opMIIEHUHU, CTPYKTYPE U CTHJIE TIPOEKTa HET TPyOBIX OMIMOO0K; paboTa
BBITIOTHEHA  CaMOCTOSITENBHO, MPUCYTCTBYIOT COOCTBEHHBIE
O606HI€HI/I$I, 3aK/IIOYCHHA W BBIBOJIbI; ITPAaBHUJIBHBIC OTBETHBI Ha BCC
BOMPOCHI C TOMOIIBIO MPEMNOo/IaBaTesl MPH 3aIUTe PaboThI.

«Y IOBJIETBOPUTEIILHOY BBITIOJTHEHHBIE 3a/IaHUSI KOHTPOJILHOW pabOTHl MMEIOT 3HAYMTEIILHBIC
3aMeyaHusi; paboTa BBHINOJIHEHA C HapylleHHMeM TIpaduka, B
odopMIIeHUH, CTPYKType U CTUJIE pabOThI €CTh HEIOCTaTKH; padoTa
BBIMOJIHEHA  CaMOCTOSITEIBHO, MPUCYTCTBYIOT ~ COOCTBEHHBIE
0000111eHNS; OTBETHI HE HA BCE BOIPOCHI MPH 3aIIUTE PadOThI

«HeynoBneTBOPUTEIbHO» | 3aJlaHUsI B KOHTPOJBHOW pPabOTe BBINOIHEHBI HE TMOJHOCTBHIO WM
HCIIPAaBHUJIbHO, OTCYTCTBYIOT HJIM CACJIAaHBI HCIIPABUJIBHBIC BBIBOJbI 1
0000meHus; ohopmieHne paboThl HE COOTBETCTBYET TPEOOBAHUSIM;
HET OTBETOB Ha BOIIPOCHI MPH 3aIIUTE PaOOTHI.
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6.2.4. UnauBuayajJbHble 3aJaHUsl Ui BBINOJHEHHUS]  PAaCYeTHO-
rpaguyeckoi padoTbl, KypcoBoil padoThl (IIpoeKTa)
PT'P, KP u KII o nucriunune «XuMust HedTH U Ta3a» padodeit mporpaMMon u
y4eOHBIM TUIAHOM HE MIPETYCMOTPEHBI.

6.3. OHEHOYHBIE CPEACTBA ITPOMEXYTOYHOI'O KOHTPOJIA

Bomnpocs! AJis1 IOATOTOBKY K MPOMEKYTOYHOM aTTEeCTAIUU 110 UTOTaM

OCBOEHMS TUCIHUILUINHBbI XuMus HepTH U rasa
OIIK-1

1. Ilpenmer xumun HepTH U raza. Hedtb m raz xak npupoaHbie OOBEKTHI,
MCTOYHHUKU YHEPTUU U CHIPHE IJId MepepabOTKH.

2. 'unoTe3a NpOUCX0XKIEHUS HEPTH.

3. DIleMEHTAapHBIN U TPYIIIOBON COCTaB HEPTEH.

4. Knaccudukanus HedTel (XuMuueckasi, TEXHOJIOTHUECKas ).

5. ®usnueckue cBOWCTBA HedTeW: yAENbHBIA BEC M IJIOTHOCTH, BSI3KOCTh
(nMHaMuYecKasi, KHHeMaTU4YecKasl, yCIOBHAs ). DKCIIEPUMEHTAIBHOE OIpeieTICHuUE.

6. MounekynsipHasi mMacca, MOJEKyJspHas pedpakius. DKCIepUMEHTaIbHOE
OnpeJeseHHeE.

7. TemnepaTypsl 3aCTHIBAHMS, MIOMYTHEHHS, KpUCTaJUIM3ALUH.
DKCnepUMeHTAIbHOE ONPE/IEICHHE.

8. DnekTpuyeckue CBOMCTBAa HEPTH.

9. HedTp kak aucrnepcHasi cucTeMa: MOHATHS arperaTUBHOM M KMHETHYECKOM
YCTOMYHUBOCTH.

10.Knaccuduxanum HeQPTAHBIX TUCHEPCHBIX CHUCTEM IO JUCIEPCHOCTHU, IO
arperaTHOMY COCTOSIHUIO (a3.

11. Ankansl HETH W raza: razoo0pasHbie, xkujkue, TBEpAbIe. CocTaB H
CTPOEHHUE.

12. ®dusnueckue M XUMHUYECKHUE CBOMCTBA aAJIKAHOB. 3aKOHOMEPHOCTU HX
pacnpeneneHus mo GpaxkusiM HeT.

13. Ilapadunbl ¥ 1epe3wHbl; MX BIMAHHE Ha Tpolecchl HedTea00bIuH,
HCIIOJIb30BAaHUE JaHHBIX T€0()U3NYECKUX UCCIIeIOBAHUM.

14. HemnpenenbHble WM HEHACHIIICHHBIE YIJIEBOJOPOABI (AJKEHBI, AJTKUHBI,
ankagueHsl). M3omepuss M HOMEHKJIATypa, MOJy4YeHHWEe, XHMMHUYECKHE CBOMCTBA,
MPUMEHEHUE UX B HEPTEXUMUUECKOM CUHTE3€, TEXHOJIOTHYECKask CXeMa.

15. Iuxnoankansl HEPTU: cocTaB M CcTpoeHHe. PU3MUYECKHE U XUMHUYECKHE
CBOWCTBA.

OIIK-4

16. 3akoHOMEpPHOCTH pachpeneseHus IUKIOATKAHOB 10 (PpakiusmM HedTH.

17. Apomaruueckue yrieBogopoanl (apeHsl). Homenkiarypa u uzomMepus
yIIEBOJIOPOAOB psiia OeH3011a.
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18. ®duznueckue U XUMUYECKHUE CBOMCTBA apeHOB. CocTaB M paclpe/iesieHHe
apeHoB 10 GpakiusIM HePTH.

19. T'erepoatoMHbIe 1 HEYTIJIEBOJIOPOIHBIE COEAMHEHUS HEDTH.

20. Kucnopoacoaepsxkaiue coeuHerus. HersiHble KUCIOTHI U (PEHOJIBI.

21. ®OU3MKO-XMMUYECKHUE CBOMCTBA HEPTSIHBIX KUCIIOT.

22. BiugHue KUCIOPOACOAEPKALIUX COSTUHEHUI HA MPOIECChl HEPTEA00bIUH,
Ha cBolcTBa HedTenpoaykToB. COBEpPILIEHCTBOBAHKUE TPOU3BOJACTBEHHOM CXEMBbI MpHU
MTOMOIIY IKCIIEPUMEHTAIBHBIX TAHHBIX U PE3YIBTATOB MOJICTUPOBAHUS

23. CepHuctsie coenuHeHus (Cynbuabl, THOPEHBI).

24. OCHOBHBIC THIIBI CEPHUCTHIX COSAMHEHUH, X pacrpeaesIiCHne o (ppaKmusm
He(TH.

25. A3sotucteie coenuHenus. ConaepikaHue a3oTra B HEPTAX U HEDTAHBIX
dbpakiusax, reopuznuecKkre UCCieI0BaHMUS.

26. BiusiHre a30TUCTBIX COETMHEHHUM Ha MPOIECChl J00bIUM HE(PTH U KaYeCTBO
HedTenpoaykToB. MoaenupoBaHuEe XUMHUUECKUX U (PU3NYECKUX TTPOLIECCOB.

27. Cwmounbl, acanbprersl. CocTaB, CTpOCHHE, CBOMCTRA.

28. BnusHue cmoi 1 achanbTeHOB Ha TIPOLIeCcChl HePTe100bIuu U IEPEepadOTKU.
MoaenvpoBaHue XUMHUUECKUX U (PU3NIECKUX MPOIECCOB.

29. MunepalibHble KOMITIOHEHTHI HE(PTH.

30. OcHOBHBIE METaJlIbI, BCTPEUAIOIIMecs B He(PTSIX; UX BIMSIHUE HA MPOIECCHI
no0blun U nepepaboTku HedTH. MonaenupoBaHHEe XUMUYECKHX M (DU3UUYECKUX
MIPOLIECCOB.

6.4. MeToanuecKkue MaTepuaibl, Onpeaesiiomye MPoueaypbl OlleHHBAHUS
3HAHUH, YMEHUI, HABBIKOB M (WJIM) ONbITA AESTEJbHOCTH, XapaKTEePHU3YIOLINX
3Tanbl (OPMUPOBAHUA KOMIIETEHIMA

OCHOBHOW 1ENBIO TPOBEACHUS MPOMEKYTOUHOW ATTECTALUMU  SIBISAETCS
oTIpe/ieNieHUE CTENCHH JOCTIKEHUS 1IeIeH 10 yaeOHOM TUCIUTIINHE UK €€ pa3ieiaMm.
OcymiecTBiseTCsl 3TO TNPOBEPKOM M OLIEHKOM YPOBHS TEOPETHYECKOM 3HAHMM,
MOJIyYEHHBIX OOYYaIOUIUMUCS, YMEHHUS NMPUMEHATh MX B PEUICHUM MPaKTUYECKHX
3a]1a4, CTEIIEHU OBJIaJICHUS] 00YYalOIMMUCS MPAKTUYECKUMH HaBbIKAMHU U YMEHUSIMU
B 00beMe TpeOoBaHUI paboueil MporpaMMbl MO JUCIHUIUIMHE, a TAKKEe UX YMEHHE
CaMOCTOSTENILHO padoTaTh ¢ Y4eOHOM TUTEpATypPOH.

Opranuzainusi MpoOBEACHUS MPOMEXKYTOUYHOM aTTecTaly periiaMeHTUPOBaHa
«Ilonmoxxennem 00 opraHu3aMu 00pa30BaATENBHOIO TIpoliecca B  (deaepaIbHOM
roCy/1lapCTBEHHOM aBTOHOMHOM 0Opa30BaTENbHOM YUpeXJIeHUU «MOCKOBCKHIA
MOJIMTEXHUYECKUN YHUBEPCUTET
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6.4.1. Iloka3aTe/iu OLlEHUBAHUS KOMIETEHIUI HA Pa3JIM4YHBIX Tamax HUX

(¢opMupoBaHusl, IOCTHKEHHE OOYYANIUMHUCH IUIAHHPYEMbBIX pe3yJbTATOB
0o0yueHusl MO AUCIHUIIIHHE

OIIK-1. Cnoco6eH pemiaTs 3aa4M, OTHOCAIHECS] K MPOodecCHOHATBHOM eI TeJIbHOCTH, IPUMEHSA
MeTOAbI MO/IeJIMPOBAHMS, MATEMATHYECKOI0 AHAJIN3a, eCTeCTBEHHOHAYYHbIe U 00IeHHKeHEPHbIe

3HAHMSA
dran Kpurtepuu oneHuBanus
(ypoBeHb
HEY/I0BJIETBOPUTEIBHO | Y/AOBJIETBOPHTEIHHO X0OpoLIo OTJINYHO
OOyu4arommiicst .
YHarolll o OO0y4atontuiics
. JEMOHCTPHUPYET Obyuarommiics
Ob6yugatrommmiics JIEMOHCTPHPYET
HETIOJIHOE JIEMOHCTPUPYET
JEMOHCTPHPYET HOIHOE MIOJTHOE COOTBETCTBHE
COOTBETCTBUE YaCTHYHOE .
OTCYTCTBHUE WX . CIIEYIOLINX 3HAHHH!
CIIeYIOIINX 3HAHUMH! COOTBETCTBUE
HEJIOCTaTOYHOE ., MEXaHU3M
MEXaHHU3M CJITYIOLIUX 3HAHUH:
COOTBETCTBHUE TEPMHUUECKHX U
. TEPMHUUYECKUX U MEXaHHU3M
CJITYFOLINX 3HAHUM: KaTaJTUTHYECKHX
KaTaJTUTHYECKUX TEPMHYECKUX U .
MEXaHHU3M TEPMHUYECKHX . NpeBpaIleHuI
npeBpaIleHUi KaTaJIUTHYECKUX
Y KaTaJIMTHYECKUX . KOMITOHEHTOB He(pTH,
. KOMITOHEHTOB He(pTH, MpeBpaIICHAIN
TIpeBpaIieHuH B TOM UHCIIE
B TOM 4HCIIE KOMITOHEHTOB He(TH,
KOMITOHEHTOB He(pTH, B B3aMMHBIX
B3aUMHBIX B TOM 4HCIIE
TOM YHCIIE B3aUMHBIX BBICOKOTEMIECPATYPHEI
BBICOKOTEMIIEPATYPHEI B3aUMHBIX
BBICOKOTEMIIEPATYPHBIX X
3HATH X BBICOKOTEMIIEPATYPHEI
HHU3KOTEMIIEpaTypHBIX HHU3KOTEMITEpaTypPHBIX
L HHU3KOTEMITCpaTypHBIX X .
npeBpalieHui . NpeBpaIleHui
NpeBpaIleHUI HHU3KOTEMIIEpaTypHBIX
YIIIEBOIOPOJIOB; L yIIIEBOJIOPOJIOB;
YIIIEBOJIOPOJIOB; npeBpalleHUI
- BJIMSTHHE - BIIMsIHHE
- BJIMSTHHE YIIIEBOJIOPOJIOB;
reTepoaTOMHBIX reTepoaTOMHBIX
. reTepoaTOMHBIX - BJIMSIHUE .
coeMHEeHuH HeTH Ha . coennHeHui HedTH Ha
. coe/IMHeHM He(hTH Ha reTepoaTOMHBIX o
CBOMCTBA M Kau€CTBO L . CBOMCTBa M Ka4€CTBO
CBOMCTBA M KauecTBO | COeAMHEHWil HedTH Ha
HePTH U . HedTn 1
HedTH U CBOMCTBA M Ka4€CTBO
He(TEenpoayKTOB, UX HETENpOIyKTOB, HX
He(PTETPOIYKTOB, UX HePTH U
CTPOEHHS, COCTaB, CTPOCHHS, COCTAB,
. CTPOEHHS, COCTAB, HeTenpoayKTOB, NX N
CBOJCTBa. . CBOHCTBA.
CBOI{CTBaA. CTPOEHHS, COCTaB,
CBOICTBa.
. OOyyaromuiics OOyuarommiics OO0y4atontuiics
Obyuaronmmiics e ymeer ,I[GM};IIHCTH-I[/I eT Z[eM}:)qHCTH-I[/I eT ,I[SM}:IHCTH-II/I eT
WJIN B HEJIOCTATOYHON PHPY PHPY PHPY
HETIOJIHOE YaCTHIHOE TIOJTHOE COOTBETCTBHE
CTETICHN YMeeT .
COOTBETCTBHE COOTBETCTBHE CIIEAYIONINX YMEHHMH:
BBITIOJTHATH: UCCIIEIOBATh . .
CJICTyIOIINX YMEHHH: CIICIYIONINX YMEHUH: | HCCIenoBaTh (pU3NKo-
(U3UKO-XUMHUYECKHE .
. uccien0BaTh GU3UKO- | HCCIenoBaTh GU3UKO- | XMMHUYECKHE CBOMCTBA
CBOWCTBA YIJICBOIOPOIOB . .
XMMHUUYECKHE CBOMCTBA | XMMHYECKHE CBOICTBa YIJIEBOJIOPOJIOB U
1 IDYTHX KOMIIOHEHTOB TJIEBOJIOPOJIOB U TJIEBOZOPOJIOB U X KOMIIOHEHTOB
He(TH, X BIUSHIE Ha M P M P APYT
cBoficTa JPYTUX KOMIIOHEHTOB | JIPYTMX KOMIOHEHTOB | He(TH, MX BIMSHUE HA
yMeTh HedTH, UX BIUSIHUE HA | He(TH, UX BIUSHHE Ha CBOMCTBa
HEQTENPOLYKTOB, - N .
CBOMCTBa CBOMCTBa HedTenpoayKTOB, -
yCTaHABJINBATh CBSI3H
HeTenpoayKTOB, - HEe(TEIPOIYKTOB, - yCTaHaBJIMBATh CBSI3H

MEXy CTPOCHUEM
MOJICKYJT H
HA/IMOJICKYJISIPHBIX
CTPYKTYp KOMIIOHCHTOB
HE(PTH, MX CIIOCOOHOCTBIO
K MEKMOJICKYJISIPHBIM
B3aUMOJICHCTBUSIM U
(a30BBIM TIEpEX0aM U

yCTaHaBJINBATh CBSI3H
MEXJy CTPOCHUEM
MOJIEKYJI 1
HaJIMOJIEKYJISIPHBIX
CTPYKTYp
KOMIIOHEHTOB He(TH,
UX CIIOCOOHOCTBIO K
MEXMOJIEKYJIIPHBIM

yCTaHaBJIMBATH CBSI3U
MEX]ly CTPOCHUEM
MOJIEKYJI 1
HaJIMOJIEKYJISIPHBIX
CTPYKTYp
KOMIIOHEHTOB He(TH,
HX CIIOCOOHOCTBIO K
MEXMOJIEKYJIIPHBIM

MEXAY CTPOCHHEM
MOJIEKYJ U
HaJMOJIEKYJIAPHBIX
CTPYKTYP
KOMIIOHEHTOB He(TH,
HX CIIOCOOHOCTBIO K
MEXMOJIEKYJIIPHBIM
B3aUMOJEUCTBUAM U
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BJIaETh

CBOWCTBaM B3aUMOJICHCTBHAM U B3aUMOJICHCTBUSAM U | (Da30BBIM IepexoaM 1
He(TEPOYKTOB (hazoBbIM TIepexonaM u | Ga3oBBIM MiepexosiaM U CBOHMCTBaM
CBOMCTBaM CBOICTBaM He(TETIPOIYKTOB
HEPTETPOIYKTOB HEPTETPOIYKTOB
Obyuarommmcst
OITYCKAIOTCA .
N s OO0yuaronuiics
OObyuarommiics HE3HAYNTEIBLHBIE
o cBOOOTHO IPUMEHSET
OO6yugatomnimiics: He BJIAJIEET B HETIOJTHOM OIIMOKH, HETOYHOCTH,
TIOJTyICHHBIC HABBIKH,
BJIANICCT WA B o0BeMe U MPOSBISIET 3aTpyAHEHUS,

HEJI0CTATOYHOM CTENEeHU
BJaJ€ET: HABBIKAMU B
MIPUMEHEHUU
HHCTPYMEHTAIbHBIX
METOIOB aHaJIu3a s
YCTaHOBJIEHUS CTPYKTYP
HG(I)THHI)IX KOMIIOHCHTOB
1 M3YYCHUS UX Ha
MOJIEKYJISIPHOM YPOBHE

HEJOCTaTOYHOCTh
BJIaJICHUS HaBBIKAMHU B
NPUMEHEHUU
MHCTPYMEHTAIBHBIX
METOJIOB aHAIN3a JUIs
YCTaHOBIICHHS
CTPYKTYp HE(DTSHBIX
KOMIIOHEHTOB H
W3yYeHHS HX Ha
MOJICKYJIIPHOM ypPOBHE

YaCTUYHO BJaaeeT
HaBBIKAMHU B
NPUMEHEHUU

WHCTPYMEHTAJIBHBIX
METO/IOB aHAJIM3a JUIs
YCTaHOBJICHHS
CTPYKTYp HE(TSHBIX
KOMIIOHEHTOB H
U3YYCHHUS UX Ha
MOJICKYJIIPHOM
YpOBHE

B TIOJTHOM 00BEME
BJIaJIeeT HaBBIKAMH B
NPUMEHEHUU
MHCTPYMEHTAIBHBIX
METOJIOB aHaNn3a Jyis
YCTaHOBIICHUS
CTPYKTYp HE(PTIHBIX
KOMIIOHEHTOB H
W3y4eHHs HX Ha
MOJICKYJIIPHOM
YpOBHE

Koa n naumenoBanue komnerennun OIIK 4. CnocobeH npoBOAUTH U3MEPEHNs U HAOJIIOIeHUsl,
00padaThIBaTh M NMPEICTABIATH IKCIIEPHUMEHTAIbHbIE TaHHbIE

Kputepun ouennBanns

ran
(ypoBeHb
HEY/A0BJICTBOPUTEIbH | YAOBJIECTBOPUTEIbH
) X0pOILo OTJIUYHO
0 0
N OOGyuaronuics . OOyuaroniuics
OO6yuatonuiicst M OO0yyaromuiics i
JIEMOHCTPHUPYET JIEMOHCTPHUPYET
JNEMOHCTPHPYET MOJIHOE JIEMOHCTPHPYET
HETIOJTHOE MOJIHOE COOTBETCTBUE
OTCYTCTBHUE HUJIN YaCTUYHOC v
COOTBETCTBHE CIIEYIOIMX 3HAHUA:
HEI0CTaTOYHOE . COOTBETCTBHE .
CIIEIYFOIIMX 3HAHUNA: . KOMIIOHEHTHBIN COCTaB
COOTBETCTBHE N CIIETYFOLIMX 3HAHUA:
. KOMIIOHEHTHBIN COCTaB . HedTH U Ipyrux
CIIETYFOLIMX 3HAHUA: KOMIIOHEHTHBIN COCTaB
. HedTH U mpyrux YIJIEBOIOPOIHBIX
KOMIIOHEHTHBIH COCTaB He)TH U IPYTUX
YTJIEBOIOPOAHBIX cucteM; - HU3UKO-
HeTH U Ipyrux YTJIEBOIOPOHBIX .,
cucreM; - PU3UKO- XHUMHYECKHE CBOMCTBA
YTJIEBOIOPOIHBIX N cucreM; - (PU3UKO-
XMMHYECKHE CBOWCTBA . OCHOBHBIX KJIaCCOB
cucrem; - (PU3UKO- XHMHYECKHE CBOMCTBA
N OCHOBHEIX KJIaCCOB YTJIE€BOAOPOIOB U
XUMHYECKHE CBONCTBA OCHOBHBIX KJTaCCOB
YTJIEBOIOPOIOB U reTepoaTOMHBIX
OCHOBHBIX KJIaCCOB YTJICBOZOPOIOB U o
TE€TEPOaTOMHBIX COCANHCHUN HCCI)TI/I;
YIJIEBOAOPOIOB U . reTepoaTOMHbBIX
COCAUHCHNU He(bTI/I; o - OCHOBHBIC THUIIBI U
3HATh réTepoaTOMHBIX COCAUHCHNU He(bTI/I;

COETMHEHU HEPTH;

- OCHOBHBIE TUIIBI U
TPUHIUIIEI
kinaccudukanuii HepTH,
HEe(TAHBIX AUCTIEPCHBIX
CHCTEM, Ta30B;

- THIIOTE3bI
MIPOUCXOXKACHUSI He(PTH;
- METOJBI aHAJIN3a HEPTH
W Tasa;

- UICTOYHUKH
nHPOPMAITUHU TI0 XUMHH
HedTH U rasa.

- OCHOBHbIE THUIIbI U
MPUHIIUIIBI
KI1accu(UKAIHHA
HedTH, HeTAHBIX
JIICTIEPCHBIX CUCTEM,
ra3os;

- THITOTE3BI
MPOUCXOKACHHSA
HeTH;

- METO/Ibl aHAJIN32
He(TH U rasa;

- HCTOYHHKHU
nHGOPMALINH 110
XUMUH HepTH U rasa.

- OCHOBHBIE THUIIBI U
TIPUHIIATIBI
Kiaccudukami
HedTH, HeTIHBIX
JIMCTIEPCHBIX CHUCTEM,
ra3oB;

- THUTIOTE3bI
MIPOUCXOKACHHUS
HeTH;

- METOJIbl aHAJIN32
He(TH U rasa,

- HICTOYHUKHU
nHPOPMALIUH TI0
XUMHUH He()TH U rasa.

TPUHIIUTIBI
KITacCUpUKAITAH
HedTH, HePTAHBIX
JIICIIEPCHBIX CHUCTEM,
ra3oB;

- THIIOTE3BI
MIPOHUCXOKACHHSA
HedTy;

- METO/Ibl aHAITU3A
He]TH U rasa;

- HICTOYHHKHU
nHGOPMALINH 110
XuUMHU HeTH U rasa.
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OO6yuJarommiicss He yMeeT
WU B HEIOCTATOYHOM
CTCTICHU YMEEeT
BBIIOJIHATD:
UCTIOJIb30BaTh MPUHIIUTIBI
KiaccupuKaum
He(TEera3oBbIX CHCTEM;
- IPUMEHSTH 3HAHUS O
COCTaBE U CBOMCTBAX
He(TH U ra3a B

He(l)Tel"a?)OBI)IX CHUCTEM,
- IPUMEHATH 3HAHUA O -

COCTaBE U CBOMCTBAX

OO6ygaronuiics JIEMOHCTPUPYET
JIeMOHCTPHUPYET YacTUYHOE
HEeTOJIHOE COOTBETCTBHE
COOTBETCTBUE CJIE/TyIOLIUX YMEHHH:
CIIETyIOLINX YMEHHH: HCIIOJIb30BATh
UCIIOJIb30BaTh TIPUHIINTIBL
MPUHLUIIEI Kiaccudukayu
Kiaccudukamu HedTerazoBbIx
CHCTEM;

COCTaBE U CBOMCTBAX

OO6yuaronuiics

TIIPUMEHATH 3HAHUSA O

He(TH U ra3a B

OO6yuarontuiics
JEMOHCTPHPYET
MIOJTHOE COOTBETCTBHE
CIENYIOIINX YMEHUMN:
UCIIOJNIb30BATh
TPUHIUTIBI
Kiaccudukanmuu
He(Tera3oBhIX
cHUCTEM;
- IPUMEHSTH 3HaHUS O
COCTaBE U CBOWCTBAaX
He(TH U Ta3a B

COOTBETCTBYIOIINX HedTH 1 raza B
COOTBETCTBYIOIINX
pacderax; COOTBETCTBYIOIINX COOTBETCTBYIOIINX ACUCTAX:
- OTIPEETSTH OCHOBHBIC pacuerax; pacderax; P ’
yMeTh - OTIPENETSTh
(U3UKO-XMUYECKHE - OTIPENETATh - OIIPEAETSTh
OCHOBHBIE (PU3HKO-
XapaKTEePUCTUKU OCHOBHBIE (DU3UKO- OCHOBHBbIE (PU3UKO-
XUMHYECKHE
BEIIIECTB; - UCIIOJIb30BATh XHMHUUYECKHE XMMHUUYECKHE
N XapaKTepUCTUKU
(U3MKO-MaTEeMaTUYECKHU XapaKTepUCTUKH XapaKTePUCTUKU ——
anmnapar JJisl peleHus BEILIECTB; - BEILIECTB; - ’
UCIIOJIb30BaTh
pacdeTHo- UCIIOJIb30BaTh (PU3UKO- UCIIOJIb30BaTh (busnKo
AQHATMTHYECKHX 337134 MaTeMaTHIeCKHH ¢busHKo- .
. MaTeMaTH4eCKUH
- aHAJIM3UPOBATh anmapat AJIsl peIIeHUs MaTeMaTHIeCKUH
anmapat ISl peleHUs
MOTy4aeMyIo u3 pacdeTHo- anmapar AJIsl peIeHUs ACUETHO
HNCTOYHHUKOB AQHATUTHYECKHX 3a7ad; pacdeTHo- P
AHAJTUTHYCCKUX 3a7ad;
nH(popManUIo 0 XUMHUH - aHaJIM3UPOBATh AQHATUTHYECKHX 33724
- aHAJM3UPOBATh
HedTH 1 rasa. MOJTy4aeMyro n3 - aHAJM3UPOBATh
MOJTy4aeMyIo 13
HCTOYHHKOB HOJIy4aeMyo u3
HCTOYHHKOB
nHpopMauIo 1Mo HUCTOYHUKOB
uH(pOpMaLHIO 10
XUMHHU HeTH U raza. HHPOPMAIIUIO IO
XUMUH HeTH U rasa.
XUMUH He()TH U rasa.
OOyuarommiics OobyuarommMmcst OO0yJatontuiics
BJIafIeeT B HEMIOJIHOM JIOITYCKaroTCs CBOOOIHO IPHUMEHSIET
OOyuaromuiicst He o0beMe U MPOSIBIISET HE3HAYHUTEIIbHbIC MOJTyYeHHBIE HABBIKH,
BJIaJICET WIN B HEJIOCTaTOYHOCTh OLIMOKH, HETOYHOCTH, B TI0JIHOM 00beMe
HEJIOCTATOYHOH CTENICHU BJIaJICHUsI HABBIKAMU 3aTpyIHEHUs, BJIajieeT HaBbIKaMU
BJIajIeeT: HaBbIKAMU BBITIOJTHEHHS YaCTHYHO BJIaJeeT BBITIOJTHEHHST
BBINIOJTHEHHSI OCHOBHBIX OCHOBHBIX HaBBIKAMHU OCHOBHBIX
CTaH/IapTHBIX HCIIBITAHUI CTaH/IapTHBIX BBITIOJTHEHHS CTaH/IaPTHBIX
10 ONIPENEIICHUIO UCIBITAaHUH 110 OCHOBHBIX WCTIBITAHUH 110
(U3UKO-XMMHUYECKUX OTIpeaeIIeHUI0 (PU3UKO- CTaH/IapTHBIX OTIpEZIeTICHUIO
CBOMCTB He(hTH; XMMHUYECKHX CBOHCTB WCTIBITAaHUH 110 (PU3UKO-XUMHUYIECKUX
-METO/IaMH OIIPEACICHUS HedTy; OTIPEICTICHUIO CBOHCTB He(TH;
COCTaBa M pacyeTa -METOAaMH (MBUKO-XMMUYECKUX -MeTOaMH
BJALETH CBOHCTB Tra3a 1o OTIpeZIeIeHHsI COCTaBa CBOMCTB He(ITH; OTIpeJIeTIeHHsI COCTaBa
U pacyeTa CBOICTB -METOJaMHU U pacueTa CBOUCTB

pe3yabpTaTtam ero
XpoMaTtorpaduaeckoro
aHaNn3a;
-MEeTOJIaMH Tiepecdera
IIOKa3aTeseld CBOICTB
He(TH U ra3a Ha pa3HbIe
YCIIOBHS;
- HaBBIKAMHU M3YYEHHS U
COTIOCTaBJICHUS
Ppa3sHOOOpa3HbIX BUAOB
HUCTOYHUKOB
nH(popMauK 110 XUMHUN
He(TH U ra3a

rasa 1o pe3yjabTatamMm
ero
XpoMaTorpaduaeckoro
aHau3a,
-MEeTOJIaMH Ilepecyera
nokasaresnei CBOUCTB
He(TH U ra3a Ha
pa3HbIe YCIIOBHUS;
- HaBBIKAMH M3Y4EHHS
1 COTIOCTaBIICHUS
Pa3HOO0Opa3HBIX BUIOB
HCTOYHHKOB
nHGOPMALIUH TI0
XMMHHU HE(PTH U Ta3a

OTIpeIeNICHHs COCTaBa
U pacyeTa CBOMCTB
rasa 1o pe3yjabTaTtamMm
ero
XpoMaTtorpaduaecKoro
aHam3a;
-METO/IaMH Ilepecyera
1oKazaresei CBONCTB
Hed)TH ¥ Ta3a Ha
pa3HBIC YCIOBUS,

- HaBBIKAMU U3y4YCHHUS
1 COMOCTABIICHUS
Pa3HOOOPa3HBIX BUIOB
HCTOYHHUKOB

rasa o pe3yjabTaTamMm
ero
XpoMaTorpaduIecKkoro
aHaIN3a;
-METOJIaMH Ilepecyera
nokasaresel CBOUCTB
HedTH M rasa Ha
pa3HbIE YCIIOBHUSI;
- HaBBIKAMH M3Y4EHHS
U COTIOCTABIICHUS
Ppa3HOOOpa3HbIX BUIOB
HCTOYHHKOB
nHPOPMALINH TT0
XMMUHU He()TH U Taza
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nH(OPMAIIHH TIO
XUMUH He(DTH U Taza

6.4.2. MeToauka OlleHHBAHUS Pe3YJIbTATOB MPOMEKYTOUHOM aTTeCTAIMU

[TokazarensiMi  OIICHWBAHHSI KOMIIETEHIIM Ha JTale MPOMEKYTOUHOU
aTTECTAIUH 10 AUCIUIUIMHE « XUMUS He(DTH 1 Ta3ay SBISIFOTCS PE3yJIbTaThl O0yUCHHUS
0 TUCIIUTITNHE.

OHeHO‘leIﬁ JUCT pE3yJabTaToB oﬁyqem/m o TMCHOMIIJIMHE

YpoBeHb
Ko chopMupOBaHHOCTH
3HaHus YmMenus HaBpixu KOMIIETEHIIUU Ha
KOMIIETEHI[UHA
IaHHOM dTarne /
OLICHKA
- HCCIIEZIOBATh
¢busmKo-
XHMHUUYECKHE
XUMHU3M U MEXaHU3M CBONCTBa
TEPMHYECKUX U YIJIEBOJJOPOJIOB U
KaTaJIUTHYECKUX JPYTUX
NpeBpauieHui KOMIIOHEHTOB
KOMIIOHCHTOB He()TH, B | HE(TH, X BIUSHHE
. - HAaBBIKAMH B
TOM YHCJIC B3aUMHBIX Ha CBOIiCTBa
MIPUMEHCHUN
BBICOKOTEMIICPATYPHBIX | HEPTEMPOAYKTOB, -
HHCTPYMEHTAIHHBIX
HU3KOTEMITEPaTyPHBIX YCTaHABJIHUBATh
. METOJIOB aHaJIM3a IS
TIpeBpaIleHIHA CBSI3U MEXKIY
YCTaHOBJICHHS
OIIK-1 YIIIEBOIOPOIOB; CTPOEHHMEM
CTPYKTYp He(TSHBIX
- BJIMSTHHUE MOJIEKYJT 1
KOMITOHEHTOB U
reTepoaTOMHBIX HaIMOJIEKYJISIPHBIX
. W3y4YEHUs UX Ha
coelMHeHui HedTH Ha CTPYKTYp
. MOJIEKYJISIPHOM
CBOMCTBA M Kau€CTBO KOMITOHEHTOB
YpOBHE
HedTu HedTH, ux
HE(PTETPOIYKTOB, UX CIOCOOHOCTBRIO K
CTPOCHUS, COCTAB, MEXMOJICKYIIIPHBIM
CBOIICTBA. B3aUMOJEHCTBUAM
1 (a30BEIM
nepexoaaM u
CBOMCTBaM
HeTenpoayKTOB.
. - UCTIOJIb30BATh -HaBBIKAMH
-KOMIIOHEHTHBIH
MIPUHITHITBI BBITIOJTHEHHS
cocTaB He()TH U APYTUX
KiaccuuKaIiuu OCHOBHBIX
YTJIEBOJOPOIHBIX
HedTerazoBbix CTaH/IapTHBIX
cucreM; - pHU3NKo- .
o CHCTEM; UCTIBITAaHUH 110
XMMHUUYECKHE CBOMCTBA
- IPUMEHSTh OTIPEIeIICHUIO
OCHOBHBIX KJIaCCOB
3HAHMS O COCTAaBE M | (DH3MKO-XMMHUYECKHX
YTJIEBOZIOPOJIOB 1 . .
cBOHCTBaxX HE(YTH U CBOMCTB He(hTH;
reTepoaTOMHBIX
o rasa B -MeTO/IaMH
coeanHeHui HedTH;
OIIK-4 COOTBETCTBYIOIIMX | OMNpPEIEIECHHUs COCTaBa
- OCHOBHBIE TUIIBI U .
pacuerax; U pacyera CBOWCTB
TIPUHITHIIEL
. - OIIpeesITh rasa 1o pe3yJbraram
KIaccupuKanum
OCHOBHBIE (PU3UKO- ero
HedTH, HEPTIHBIX
XUMHUYECKHE XpomaTorpaduaeckoro
JIICTIEPCHBIX CHUCTEM,
308 XapaKTePUCTUKU aHaM3a;
’ BEIIECTB; - -MeTOJJaMH TIepecueTa
- TUIIOTE3bI N .
UCIIOJIb30BaTh nokasaTesiell CBoicTB
MPOUCXOMKICHHS
HedH; ¢usnko- He(TH U ra3a Ha
’ MaTeMaTH4eCKHH pasHbIE YCIIOBHS;
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YpoBeHs

K ¢(hOpMHUPOBAHHOCTH
O 3HaHus Ymenus Hagpiku KOMIIETEHIINU Ha
KOMITCTEHITUH
JTAHHOM JTarie /
OIICHKA

- METOJbI aHAJIN3a arrapar st - HaBBIKaMH U3YYCHUSA
He(TH U raza; peLIeHNs pacueTHO- U COIIOCTABJICHUS

- HICTOYHHUKH AHAIITUTHYCCKUX paSHOO6p3.3HBIX BUIOB

I/IH(l)OpMaI_[I/II/I 10 3ajay, HNCTOYHUKOB
XHUMHUHU Heq)TI/I H rasa. - AHAJIM3UPOBATh I/IH(i)OpMaHI/II/I 10
MoJIy4yaceMyro 13 XUMHUHN He(l)TI/I H rasa

HCTOYHHKOB

nHpopManuIo 1o

XUMHU HEPTH U
rasa.

OrneHka 1o JuciuInInHe (cpeaHee apupMeTHIecKoe)

O1eHKa 1Mo AUCIUIUIMHE 3aBUCUT OT YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIINM,
3aKpEIJICHHBIX 32 JUCHUIUIMHOW U MPEJICTABISIET COO0M cpeiHee apupmeTnyeckoe oT
BBICTABJICHHBIX OIICGHOK IO OTACIBHBIM pe3ysibTaTaM OOyueHMs (3HAHMS, YMCHHUS,
HAaBBIKH).

O11eHKa «OTJIMYHOY» BBICTABJISACTCS, €CIIM CpeaHee apu(PMETHUECKOE HAaXOUTCS
B uHTEpBase ot 4,5 10 35,0.

O11eHKa «XOPOIII0» BBICTABIIAECTCS, €CIIU Cpe/iHee apu(METHISCKOS HAXOTUTCS B
HHTEpBaJE oT 3,5 10 4.4.

O1eHKa «yJI0BJIETBOPUTEIILHOY» BBICTABIISIETCS, €CIIU CpeiHEe apu(MeTnyecKoe
HAaXOJUTCS B UHTEpBAJIE OT 2,5 10 3.4.

Ornenka «HEYJIOBJIETBOPUTEIILHO» BBICTABIISICTCS, eclu cpeaHee
apupmMeTHIecKoe HaxoauTcsl B uHTepBaie ot 0 10 2,4.

[IpomexyTouHas arrectaius oOy4aromuxcs B popMe s3k3aMeHa MPOBOIUTCS 110
pe3yJibTaTaM BBITIOJHEHUS BCEX BUIOB YUEOHOU pabOThI, MPEyCMOTPEHHBIX YUeOHBIM
MJIAHOM TIO JUCHUIUIUHE « XUMHUS HETHU U razay, IPU 3TOM YUUTHIBAIOTCS PE3YIbTAThI
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B TeueHHe cemectpa. OlleHKa CTEneHU
JTOCTHKEHUS 00yJaIOIUMUCS TUIAHUPYEMBIX Pe3yJbTaTOB 00YUYEHHUS 110 JUCIUILUIMHE
MPOBOJIUTCSL TIpErojaBaTeyieM, BEAYIIMM 3aHATUS 10 JUCIUIUIMHE METOJIOM
DKCIIEPTHOW OLEHKHU. [lo wToramM mnpomMeKyTOYHOM aTTeCTalMy 110 JAUCIUILINHE
BBICTABJIIETCA  OIIEHKA «OTJUYHO», «XOPOILIO», «YyJOBJICTBOPUTEIBHO»  WJIU
«HEYJIOBIIETBOPUTEIIHLHO.

IIIxana ouennBannsa | Onucanue

BoinonHens! Bce Bubl yueOHOU paOOThI, MPEeAyCMOTPEHHBIE YU€OHBIM
m1aHoM. CTyIEeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUN, YMEHM,
HaBBIKOB TPUBEACHHBIM B Ta0iuUax IOKa3arelned, omepupyer
MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSMHU, HaBbIKAMH, IPUMEHSET UX B
CUTYyalUAX MOBBIIIEHHOH CI0KHOCTH. [Ipr 3TOM MOTYT OBITH JOITYIIIEHBI
HE3HAYUTeNIbHble  OMMOKH,  HETOYHOCTH,  3aTpyIJHEHHs  TMpu
AQHAINTUYECKUX OIEpalusaX, MEPEHOCE 3HAHMH U yMEHUN Ha HOBBIE,
HECTaH/IapTHbIE CUTYaIHH.

OTIu4HO
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BrinonHeHs! Bce BUIBI yueOHOM paboThI, MPEeIyCMOTPEHHBIE YUYEOHBIM
wianoM.  CTyIeHT  JIEMOHCTPUPYET  HEMOJHOE,  IPaBHIBHOE
Xoporo COOTBETCTBUE 3HAHWIA, YMEHHWI, HABBIKOB IMPHUBEJACHHBIM B TabmUIIax
MokKazaTenei, Jubo ecau Tph 3TOM OBLIM  JONYIICHBl 2-3
HECYIIECTBEHHBIC OITUOKHU.

BrimonHens! Bce BUIIBI yueOHOM paboThI, MPeIyCMOTPEHHBIE yYEOHBIM
mw1aHoM. CTyZleHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMM, B KOTOPOM
OCBEILICHa OCHOBHAs1, Han0OoJIee BaXKHAsl 4aCTh MaTepHasa, HO IPU ITOM
JIONyLIeHa OJIHA 3HAYUTEIbHAsl OIIMOKA UM HETOYHOCTb.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

He Bwmonnen oaumH wiaum  Oosee  BUAOB  y4yeOHOW  paboOTHI,
MPEIyCMOTPCHHBIX  y4eOHBIM MIaHoM. CTYIeHT JEMOHCTPUPYET
HETIOJTHOE€ COOTBETCTBHE 3HAHHWM, YMEHUH, HAaBBIKOB IMPHUBEICHHBIM B
TabnuIax TMokas3aTesieil, JOMyCKalOTCs 3HAYUTEIbHBIE  OLIMOKH,
MPOSBIISACTCS OTCYTCTBHE 3HAHWM, YMEHUW, HAaBBIKOB [0 PAIY
MOKAa3aTeJei, CTYICHT WCIBITHIBACT 3HAYUTCIILHBIC 3aTPYAHCHHS TPU
OMEPUPOBAHUU 3HAHUSAMH W YMEHUSIMU IMPU HX MEPEHOCE Ha HOBBIC
CUTYaIUH.

HeynosnersopurensHo

7. JJIeKTPOHHAasi MH(POPMAIHOHHO-00pPa30BaTe/IbHas Cpeaa

Kax b1l oOyuaromuiics B Te4EHUE BCETO Mepuojia o0yueHus o0ecreurnBaeTcs
WHJUBUTyaIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOM HH(POPMAIMOHHO-
oOpazoBaTenbHOM cpene YebOokcapckoro wuHctutyTa (duimnana) MockoBCKOro
MOJINTEXHUIECKOTO YHUBEPCHUTETA W3 JIOO0W TOYKH, B KOTOPOW MMEETCS TOCTYI K

MH()OPMAIMOHHO-TEJIEKOMMYHUKAIMOHHON cetn  «WHTepHeT» (mamee — ceThb
«/HTEepHET»), KaK Ha TEPPUTOPHUH (PHIIHATIa, TAK U BHE €€.
OnexTpoHHas HH(POPMAILMOHHO-00pa3oBaTeibHasl Cpela — COBOKYIHOCTb

MHOOPMAITMOHHBIX M TEJIEKOMMYHHUKAITMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJIOTMYECKUX  CPENCTB, OOECMEYMBAIOIMIUX  OCBOEHUE  O0YyYaIOIIUMHUCS
o0pa3oBaTeNbHBIX MPOTPAaMM B MOJTHOM 00BEME HE3aBUCUMO OT MECTa HaXOXKJEHUS
00yJarommxcs.

DnekTpoHHas HH()OPMAIIMOHHO-00pa30oBaTelibHAs cpeaa 00eCIeunBacT:

a) OCTYI K Y4eOHBIM IJIaHaM, paboyuM MporpaMMaM JUCHUIUINH (MOIyJIe),
MPAKTUK, DJCKTPOHHBIM YUYE€OHBIM H3JaHUSIM W JJIEKTPOHHBIM 00pa30oBaTEIbHBIM
pecypcaM, yKa3aHHBIM B pabOUYnX MporpaMMax AUCIUIUIMH (MOAYJIEH), MPAKTUK;

0) dbopMupoBaHHe >JIEKTPOHHOTO MOPTHOIHMO OO0YUYaAIOIIETOCs, B TOM YHCIIE
COXpaHEHHE €ro paboT U OLIEHOK 3a 3TU PadOTHI;

B) (uKcaIuo xo1a 00pa3oBaTeILHOIO IIPoIlecca, Pe3yIbTaTOB IPOMEXKYTOUHOM
aTTECTAIlMU M Pe3yIbTaTOB OCBOCHHMSI MPOTPaMMEbI OaKaaBpHaTa;

') NpOBeJeHUE YUEOHBIX 3aHATHM, MPOLEAYP OLEHKUA pe3yJbTaTOB 00ydYeHUS,
peanu3aiys KOTOPBIX TMPEIyCMOTpPEHA ¢ MPUMEHEHHEM 3JICKTPOHHOTO OOYYCHHS,
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN;

1) B3aUMOJICHCTBHE MEXKITY y4aCTHUKAMH 00pa30BaTEIHHOTO MPOIlecca, B TOM
YUCJIe CUHXPOHHOE W (WJIM) ACHHXPOHHOE B3aMMOJICHCTBUS TOCPEJICTBOM CETH
«HTEepHET?.

47



OYHKITMOHUPOBAHUE SJIEKTPOHHOU HH(POPMAIIMOHHO-00pa30BaTEIBLHON CPEIbl
oOecrieunBaeTcs COOTBETCTBYIOIIUMHU CpelICTBAMHU UH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUN U KBaTu(puUKaIel pabOTHUKOB, €€ UCIOJIb3YIOIINX
U TIOJIJICP>KUBAIOIIUX.

OYHKIIMOHUPOBAHUE DJIEKTPOHHOU MH(POPMAIIMOHHO-00pPa30BaTEIBHON Cpeibl
COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickon Penepanuu.

OcHoBHbIMH cocTaBistomumMu DMOC dununana SBISIOTCA:

a) calT HWHCTUTYTa B ceTH VHTEepHET, pachoJIOKEHHBIM M0 ajapecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiii oOecrieunBacT:

- Jgoctyn oOyyarommxcs K Y4YeOHbIM TIUIaHaMm, paboyuM mporpammam
TUCITUIUINH, TPAKTUK, K W3JaHUSM DJJICKTPOHHBIX OHOJMOTEYHBIX CHCTEM,
AIIEKTPOHHBIM HMH(POPMAIMOHHBIM U 00pa30BaTEIBHBIM pecypcaM, YyKa3aHHBIX B
pabounx mnporpammax (pazgensl caiita «CBemeHuss 00 00pa3oBaTesbHOU
OpraHu3aIN»);

- nH(opMupoBaHHEe 00yUaIOMUXCsl 000 BCEX M3MEHEHHUAX YU4EOHOro Ipoiiecca
(HOBOCTHAd JIEHTA caiiTa, IEHTa aHOHCOB);

- B3aUMOJICUCTBHE MEXJy YyYaCTHMKaMU 0O0pa30oBaTeIbLHOTO Ipoliecca
(mompasznensl caifta «3agaTh BOIPOC JUPEKTOPY»);

0) odwuiuManbHbie SJICKTPOHHBIC ajJpeca MOApa3IeNeHUH U COTPYIHUKOB
UHCTUTYTa C SHAekc-nmomeHoMm (@polytech21.ru (cMCOK KOHTAaKTHBIX JIaHHBIX
nojapasaeneHuii Ounnana pasMmelleH Ha oduuHuaibHOM caiite Puimana B paszelne
«KOHTaKThI», COHCKA KOHTAKTHBIX O(HUITMANBHBIX  DJEKTPOHHBIX  JTAHHBIX
npenojaBaresied  pasMenieHsl B noapazaenax «Kadenpre») obecnednmBaroT
B3aMMOJICCTBHE MEXKTy YYaCTHUKaMH 00pa30BaTEIHLHOTO MPOIlecca;

B) JIMUHBIA KaOuHeT oOyuaromierocs (mopTdosnno) (BXOA B JIMYHBIM KaOMHET
pasmeneH Ha oduimansHoM caiite @Punmana B pasnene «CTyIeHTy» Mojpasiene
«OnexTpoHHass WHGOPMAIIMOHHO-00pa3oBaTelibHas Cpela») BKIIOYAaeT B ceds
nopT(OIUO CTY/IEHTA, FTEKTPOHHBIE BEIOMOCTH, PEUTUHT CTYJICHTOB U 00€CTICUNBACT:

- ¢uKcaluio xo/1a 00pa3zoBaTEIHLHOTO MPOIIecca, Pe3yIbTaTOB IPOMEKYTOUHOM
aTTECTAIlMU U Pe3yJIbTATOB OCBOCHUS 00OPa30BATEIBHBIX MPOrPaMM 00yUaIOIIIUMHUCH,

- ¢opMupOBaHUE AJIECKTPOHHOTO MOPTHOINO O0OYyJaroOmerocs, B TOM YHCIIC C
coXpaHeHHe paboT 00yUaromerocs, pereH3uil 1 OIeHOK Ha 3TH PabOThI,

I') DJIGKTPOHHBbIE OHMOJMOTEKH, BKIIOYAIOIMIME JJICKTPOHHBIE KAaTaJlOTH,
MTOJTHOTEKCTOBBIC JOKYMEHTHI U 00€CIICUNBAIOIINE JOCTYN K y4eOHO-METOUYECKIM
MaTrepuaam, BEITYCKHBIM KBATH(PUKAIIMOHHBIM paboTaM | T.1.:

Yebokcapckoro uucruryta (punmana) - «<MPBUC»

1) 2JIEKTPOHHO-OMOmoTeuHbie cuctemMbl (DbC), BKIIOYAIONIUE AIEKTPOHHBIN
KaTaJIOT U MOJTHOTEKCTOBBIC JOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBatenbHast mwiardopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

¢) iatdopma nupposoro odpasosanus [lonurexa -https://Ims.mospolytech.ru/

K) cucteMa «AnTturiaruat» -https://www.antiplagiat.ru/

3) cucrtema 3JeKTpoHHOro aokymeHtoobopora DIRECTUM Standard —
o0ecneunBaeT JOKYMEeHT0000poT Mexny dunnanom u YHUBEPCUTETOM;
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n) cucrema «1C Ynopasnenue BY3om DnexktponHsiii nekanat» (MoCKOBCKHiA
MOJINTEXHUYECKUI YHUBEPCUTET) oOecrieunBaeT (hUKCAIUIO0 X0/1a 00pa30BaTeIbHOTO
porecca, pPe3ylabTaTOB IPOMEKYTOUHOM AaTTECTAllMd W PE3yJIbTATOB OCBOCHUS
o0pa3oBaTeNbHBIX MPOrpamMM O00YHAOIIUMUCS;

k) cucrema «POLYTECH systems» obecneunBaer uWHGOPMAIIMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATU3WPOBAHHOE  COIMPOBOXKIEHHWE  0Opa30BaTEIHLHOTO
npoliecca;

) cucremMa «AOUTYpUEHT» oOecrieunBaeT JTOKYMEHTAIIBHOE
aBTOMATU3UPOBAHHOE COMPOBOXKACHUE PAOOTHI TPUEMHOU KOMHUCCHUU.

8. IlepeyeHb OCHOBHOW U /IONOJHHUTEJbHOI YuyeOHOIi JuUTepaTypbl,
HEe00X0AUMOI 111 OCBOCHUSA TUCUHMILIMHBI

OcHOBHas auTEpaTypa

1. Urnarenko, B. 1. OOmias xuMuyeckas TEXHOJOTHUS: TEOpHUs, MPUMEPHI,
3aaun : yueOHoe mocobue misa By30B / B. WM. UrnarenkoB. — 2-¢ u3n. — Mockga :
NznarensctBo FOpaiit, 2023. — 195 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-09222-6. — Texkct : snextponssii // ObOpaszoBatenbHas 1uiargopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/511872

2. ApytionoB, B. C. Opranuueckass XUMHS: OKUCIUTEIIbHBIC MPEBPAIICHUS
MeTaHa : yueOHuk s By30B / B. C. Apytionos, O. B. KpeuioB. — 2-¢ uzj., ucnp. u
nom. —  MockBa: UsmarensctBo  Opaitr, 2025.— 371c.— (Beicmee
obopaszoBanme). — ISBN 978-5-534-04314-3. — Tekct : DICKTPOHHBIA //
Oo0pa3zoBarenbHas miatdgopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/563204.

JlomogHuTENbHAS JIUTEpPATYpa

1. MockBa, B. B. Opranuueckass Xxumusi: 0a30Bble TPUHIUIIBI . YYEOHUK IS
By30B/ B. B. MockBa. — 2-¢ m3a.— Mocksa : U3marensctBo Opaiit, 2025. —
143 ¢c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-09419-0. — Tekct
anekTpoHHbIt  //  O6pazoBarenpHass 1uiatpopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/563658.

2. TexHonorust mepepabOTKU YIIIEBOJAOPOAHBIX T'a30B : YYeOHUK Ui BY30B /
B. C. ApytionoB, U. A.Tony6eBa, O.JI. Emucees, ®.I'. XardpapoB. — Mocksa :
NznarensctBo Opaiir, 2025. — 723 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-12398-2. — Texkcr : anekTpoHHBINH // OOpasoBarenbHas tuiardgopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/566239.

ITepuoauka:

1. Hedrerazosas MPOMBIIIIEHHOCTh : OTpaciIeBOU JKypHaI.
https://nprom.online. - TekcT : 37IEKTPOHHBII.

2. bypenue u HepTh : HAYYHO-TEXHUYECKHH PEUEH3UPYEMBIM KypHall.
https://burneft.ru/ethics. - Tekct : 31K TPOHHBIH.

9. IlpodeccuonanbHble 0a3bl JAHHBIX U HH(OPMALMOHHO-CNIPABOYHbIE
CHCTEMBI

49


https://urait.ru/bcode/511872
https://nprom.online/
https://burneft.ru/ethics

IIpodeccnonanbHasi 6a3a JTaHHBIX H
HHG(OPMANIMOHHO-CIIPABOYHBIE CHCTEMbI

HNudopmanus o npaBe cOOCTBEHHOCTH
(peKBHU3HUTHI JOr0OBOPA)

Accornuanus umkenepaoro oopaszoBanus Poccun

https://aeer.ru/

CoBepleHCTBOBaHKE oOpazoBaHust U
WH)KCHEPHOH JIEATENIBHOCTH BO BCEX HX
MMPOABJICHUAX, OTHOCAIINXCA K y‘-Ie6HOMy,

HayYHOMY u TEXHOJIOTHYECKOMY
HaIlpaBJICHUAM, BKJIro4as IMpONHECCChI
[npcrioaaBaHus, KOHCYJIbTUPOBAHH,

UCCIICIOBAHMSI, Pa3pab0TKU HHKECHEPHBIX
pelleHni, BKIItoUas Heprera3oByro oTpacib,
Tparcdepa TEXHOJIOTHH, OKa3aHus
IIMPOKOTO CIIEKTpa 00pa30oBaTeIbHbIX YCIIYT,
obOecrieueHHsl CBSA3€H C OOIECCTBEHHOCTHIO,
IIPOM3BOJICTBOM, HAyKOW W HMHTErpaldd B
MEKYHAPOJAHOC Hay4YHO-00pa30BaTEIIbHOE
IIPOCTPAHCTBO.

CBOOOIHBIN AOCTYII

Caiir ArentrctBa HedTerazoBoil HHGMOPMAITUH

http://www.angi.ru/

Caiit AreHTCTBa HedTerasoBoi
uHpopmannu ANGIL.Ru npezncrasnser coboi
CHEeIHAIN3UPOBAHHBIN nopTai,
UH(OPMUPYIOIINT OTpaCIEBYIO
OOLIECTBEHHOCTh O JKM3HM  TOIUIMBHO-
PHEepreTHIecKoro komiiekca Poccun. 3aech
MOKHO O3HAKOMUTbCA C TEHIEpaMU U
BaKaHCUSIMH  HE(TSHBIX, Ta30BBIX U
HedTerazocepBucHbIx kommnanuii. Co3maHa
KpymHass 0a3a JaHHBIX 10 TMPEATNPUSATHSIM
otpaciu. YToO UATH B HOTY CO BPEMEHEM,
OTKPBIT u pa3BuBaeTCA pazaen
"BugeoHoBocTu", co3JaH KaHal
"Hedrerazoroe Bumeo" Ha YouTube.
CBOOOJIHBIN 1OCTYM

Ouiukinoneaus coaepxxut 630295 crareit u3

pasHbIX o0OnacTeil HAyKM ¥  TEXHHUKH.
Bonbmias sanuknoneaust HehTy U raza N N
_ ) X TexcroBoit  6a3oi  JuIsi  COCTaBIICHUSI
https://www.ngpedia.ru/index.html
SHUUKIIONEIUN crana AIEKTPOHHAS
oubnuoreka «Hedto-"azy.
Ha3Banue Cokpaménnoe | OpraHu3aumoHHO- OTtpacinb OdunnanbHbIi
OpraHM3anuu Ha3BaHUe npasosas (popma (ob01acTp caiit
JeATEJIbHOCTH)
OO6mepoccuiicko
€ oTpacieBoe N
Obmepoccuiickas JloGsrua
00beIMHEHNE HEroCy (APCTREHHAS Henenaborxa http://www.orngp.r
He(PTAHON U OOOP HI'TT pep ’ u/o-nas/documenti-
N HEKOMMepUecKas TPaHCIIOPTUPOBKA 000r-nab/
rasoBou HedTH U raza 9p
OpraHu3aIus
MPOMBILIIEHHOC
TH
JoObIua,
HaunonansHas HannonanwHas YactHas nepepaboTka, https://nangs.org/a
Acconmanus Acconumanus c0OCTBEHHOCTD TPaHCIIOPTHPOBKA bout/why
HedTH M raza
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HedTera3zoBoro HedTerazoBoro
cepBuca cepBHca
Coro3 O6mepoccutickas To6Eraa,
He(TENPOMBILLT CHII HCroCyaapCTBCHHAs nepepaboTKa, http://www.sngpr.r
CHHIKOB HEKOMMepYeCcKast Tpigt(:l)r;?dpgldrzgalaxa u/
OpTraHu3aIus

10. IIporpammHoe odecrieyenne (JIMIEH3MOHHOE M CBOOOTHO PACIIPOCTPaHsIeMoe),
HCI0JIb3yeMoOe NMPH OCYIIEeCTBJICHNH 00pa30BaTeIbHOT0 Ipouecca

Aynuropus

[IporpammHuoe obecrieueHne

Nudopmanus o mpase
COOCTBEHHOCTH (PEKBU3UTHI
JIOrOBOPA, HOMEP JHLEH3UH U
T.J1.)

Ne 1016 Yuebnas ayauropus
JUI TIPOBEICHHS YYEOHBIX
3aHATHHI BCeX BUJIOB,
PEIYCMOTPEHHBIX
MPOTPaMMOt CpPEIHETO
npoeCCUOHATBHOTO
oOpa3oBanus/O6akanaBpuaTa/
crenuaanurera/
MarucTpaTypbl, OCHAIICHHAS
o0opynoBaHrueM U
TEXHUYECKHUMHU CPEICTBAMH
00y4YeHHsI, COCTaB KOTOPBIX
omnpezensercs B pabounx

mporpammax JIACIIUIUTMH
(MopyIeit)

Kabuner XHUMHHU u
MaTepUaIOBEICHUS

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norcornamenusmMu ot 29.04.14 u
01.09.16 (6eccpounas THUIICH3UA)

Kaspersky Endpoint Security s
6usHeca — Pacumpennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

Cyonunen3nonnsiit forosop Ne IITH-
126/2023 ot 14.12.2023

Google Chrome

CB00OHOE pacpoOCTpaHsieMoe
MporpaMMHOE obecreueHne
(OeccpouHast TUIICH3HUA)

Gimp

CBOOOJIHO PACTIPOCTPAHAEMOE
porpaMMHOE obecreueHne
(OeccpouHast TUIICH3HUA)

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic(Microsoft Open License

HOMep JnieH3un-42661846 ot
30.08.2007) ¢ norcoraameHusMu OT

29.04.14 u 01.09.16 (6eccpounas
JIMLIEH3N)

PascalABC

CBOOOJIHO pacrpoCTpaHsieMoe
IporpaMMHOE oOecTIedeHne
(OeccpoyHast TUIICH3HUA)

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norcornamenusamy ot 29.04.14 u
01.09.16 (6eccpounast TUIEH3US)

Ne 1126 ITomemenme qis
CaMOCTOSITENILHOM paObOTHI
o0ydJaronuxcs

Kaspersky Endpoint Security mst
6usHeca — Pacmupennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

Cy6umuen3nonnsiii gorosop Ne T1ITH-
126/2023 or 14.12.2023

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norcoryamenusmu ot 29.04.14 u
01.09.16

(beccpouHas MIEH3NS)

AdobeReader

CBOOOTHO pacpoCTpaHsIeMOe
MPOrpaMMHOEe 00ecreyeHue
(6eccpouHas TUTIEH3NS)

FapaHT- CIIPaBOYHO-IIpAaBOBaAsA CUCTEMA

Horosop NeC-002-2025 ot 09.01.2025
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Yandex 6payzep

cBOOO/IHO pacmpocTpaHsieMoe
IIporpaMMHOe o0ecriedyeHue
(OeccpouHast TUIICH3HUA)

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic(Microsoft Open License

HOMeEp JHIeH3nn-42661846 ot
30.08.2007) ¢ morcoryanieHusIMHA OT
29.04.14 n 01.09.16 (6eccpounas
JIUTICH3H)

Zoom

cBOOOJIHO pacmpocTpaHsieMoe
MporpaMMHOE 00ecriedyeHue
(6eccpouHast THIICH3NA)

AIMP

OTEYECTBEHHOE CBOOOIHO
pacmpocTpaHsieMoe IPOrpaMMHOe
obecrnieuenne (6eccpoyHast JTULEH3H)

11. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCIMILTHHbI

Tun u HOMCEDP IMOMCIIICHHUA

[lepeueHb OCHOBHOTO 00OPYIOBaHMS U TEXHUUYECKUX
cpeacTB 00yueHust

Y4eOHass ayauTopusi JUIsl TPOBEICHUS
y4eOHBIX  3aHSATHH  BCEX  BUJIOB,
MIPETYCMOTPECHHBIX POrpaMMOit
CpeIHero npoeCCHOHATBHOTO
oOpa3zoBanwusi/0akaaBpuara/
crienuanureTa/ MarucTpaTypshl,
OCHAIIlEHHAs 00opyI0BaHHEM u
TEXHUYECKUMHU CpEACTBAMHU OOy4YeHUS,
COCTaB KOTOPBIX OTPEICIIIETCS B PA00UNX
MporpaMMax JUCIUIUIMH (MOTyJei)
KabuHeT XuMUU 1 MaTepraIOBEICHHUS

Ne 1016 (Yeboxkcapsl, yi. K.Mapkca, 1.60)

O6opynoBaHue: KOMIUIEKT MeOenu Juis y4eOHOro
IpoIecca; TI0cka yueOHast; CTeH/IbI

TexHuueckue cpeacTBa OOydeHHs: KOMITBIOTEPHAs
TEXHHKA,; MYJIbTUMEIHITHOE obopynoBaHue
(mpoexkTop, DJKpaH); KOMIUIEKT J1a0opaTOPHOTO
000pyI0BaHUS 110 TUCITUTUIMHE

[lomemenne  UIsI  CaMOCTOSTEIBHOM
paboThl 00y4YarOIIUXCS

Ne 1126 (r. Ueboxkcapsl, yi. K.Mapkca, 60)

O6opynoBaHue: KOMIUIEKT MeOenu njsi yueOHOTo
npoliecca;

TexHnueckue cpencTtBa 0O0y4eHMs: KOMIBIOTEpHAs
TEXHMKAa C BO3MOXHOCTHIO MOJAKIIOUEHHUS K CETH
«HTEepHETY W o0ecmedyeHWeM  JIOCTyna B
ANEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTENbHYIO
cpeny Ounmana

12. MeroanueckKue
JUCHHUILIUHBI

yKa3aHuss A8 00y4yamoulerocsi M0 OCBOEHHUIO

Memoouueckue ykazanua 0,151 3aHAMUI TeKYUOHHO20 MUNA

B xome JeKIIMOHHBIX

3aHATUN

oOyyJaromemMycsi HEoOXOJAUMO  BECTH

KOHCTIIEKTHUPOBaHUE Yy4eOHOro Marepuayia, oOpaiiaTh BHHMAaHHE Ha KaTeropuH,
(hOpMYJIMPOBKH, PACKPBIBAIOIINE COJEPKAHNUE TE€X WM UHBIX SBJICHUN U MPOIIECCOB,
HAYYHBIE BBIBOJbI M TPAKTUYECKUE PEKOMEHIAIUH.

Heobxoaumo 3amaBaTh NPENoJaBaTeN0 YTOUHSIOUIME BOMPOCHI C IIEJIBIO

YSACHEHHUSI  TEOPETUYECKUX

MOJI0KCHUH,

paspelieHusl CHOPHBIX  CHUTYalWu.
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[lenecooOpa3no mopabaTbiBaTh CBOW  KOHCIEKT JICKIIMW, Jejlas B  HEM
COOTBETCTBYIOIIME 3alMCH M3 OCHOBHOM M  JIONOJIHUTEIBHOM JUTEpaTyphl,
PEKOMEHJIOBAaHHOW TMpernojiaBaTesieM M MPeyCMOTPEHHON ydeOHO#l mporpammoit
JTUCIUTUTUHBI.

Memoouueckue ykazanusa 011 3QHAMUNL CEMUHAPCKO20 (NPAKMUYECKO20)
muna.

[IpakTUueckue 3aHATHS MO3BOJISIIOT Pa3BUBATh y 00YyYarolIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHUE, YMEHHUE CaMOCTOSITEIbHO H3y4daTh JIUTEpaTypy,
aHATM3UPOBATh MPAKTUKY; ydaT YETKO (OPMYITHUPOBATH MBICITh, BECTH JUCKYCCHIO, TO
€CTh UMEIOT HCKIIOYUTEIHHO BaXKHOE 3HAYCHHE B PAa3BUTHU CAMOCTOSITEIIBHOTO
MBIILICHUS.

[ToaroToBKa K MpaKTHYECKOMY 3aHSATHIO BKJIFOYAET ABa dTana. Ha mepBom sTame
oOy4Jaronuiicss IUIAHUPYET CBOK CaMOCTOSITENIBHYIO padoOTy, KOTOpas BKIIIOYAET:
ySICHEHUE 3aJlaHdsg Ha CaMOCTOSTENIbHYI0 paboTy; Toa00p OCHOBHOW U
JIOTIOJTHUTEJIBHOW ~ JINTEPATyphl;  COCTaBJIEHUE IUIaHa paboThl, B KOTOPOM
OTPEJENSAIOTCS OCHOBHBIE IMyHKTHI MpeACTosIel noaroroBku. CocTaBieHHe IIaHa
JTUCIUTUTMHUPYET U TIOBBIIIAET OPraHU30BaHHOCTH B paboTe.

Brtopoii sTan BKIIIOYaeT HEMOCPEACTBEHHYIO MOJTOTOBKY K 3aHSATHIO, KOTOpas
HAYMHACTCS C W3YyYEHHUS OCHOBHOM U JIOMOJHHUTENbHOM JnuTepaTypbl. Ocoboe
BHUMAaHHE MPU STOM HEOOXOJUMO OOPATUTh HA COACPIKAaHNE OCHOBHBIX MOJIOKEHHUM U
BBIBOJIOB, OOBSICHEHUE SIBICHUN W (DAaKTOB, YSACHCHHE MPAKTHUECKOTO MPUIIOKCHUS
paccMaTpUBaEeMbIX TEOPETHUUECKUX BOMPOCOB. [lanee ciemyeT MOArOTOBUTH TE3UCHI
JUTSI BBICTYIICHWH IO BCEM y4eOHBIM BOIPOCAaM, BBIHOCHMBIM Ha TMPAKTHYECKOE
3aHATHE WM TI0 TEME, BBIHECCHHOW Ha TUCKYCCHIO (KPYTJIBIA CTOJI), TIPOIyMAaTh
MIPUMEPBHI C LIENBI0 00E€CTIEUeHUs TECHOM CBSI3U M3Y4aeMOU TEMBI C PeaIbHON )KU3HBIO.

['oTOBsACH K MOKJIaMy WM BBICTYIUICHHIO B paMKaX HHTCPAKTHUBHON (DOPMBI
(mucKyccusi, KpyTIblid CTOJ), IPU HEOOXOJIUMOCTH CIEAYeT 0OpaTUTHCS 32 TTOMOIIBIO
K MPETo/aBaTeo.

Memoouueckue ykazanusa K camocmoameibHou pabome.

CamocrosiTenbHasi paboTa OOydYarOIMIETocsl SIBISETCS OCHOBHBIM CPEIICTBOM
OBJIAJICHUS y4€OHBIM MaTepUaIoOM BO BpeMsi, CBOOOIHOE OT 00s13aTeIbHBIX YUSOHBIX
3ansaTuil. CamocrtosiTennbHasi paboTa oOydaromierocs HajJ YCBOCHHUEM Y4YEOHOTO
Marepuaisa Mo Yy4eOHOW JUCIIUIUIMHE MOJKET BBITIOJHATHCS B OMOIMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMITBIOTEPHBIX KJIACcCaxX, a TAK)Ke B JIOMAITHUX
ycinoBusix. CoaepkaHue W KOJUYECTBO CAMOCTOSITENIbHOW PaboOThl 00yyaromerocs
onpenensaeTcs YIeOHOW NMPOrpaMMON AUCITUIUTHHBI, METOIUYCCKUMH MaTepuajlaMH,
MPaKTUYCCKUMH 3aJaHUSIMHU U YKa3aHUSIMH TIPETIoaBaTes.

Camocmosamenvuasn padoma é ayoumopHoe pems MoHcem eKI04ams:

1) KOHCIEKTHpPOBaHHE (COCTABJICHHE TE3UCOB) JICKIIHIA;

2) BBINOJHEHHUE KOHTPOJIBHBIX Pa0OT;

3) peleHue 3ama4;

4) paboTy CO CIPABOYHOW U METOINYECKOM JINTEPATYPOH;

5) paboTy ¢ HOpMATHBHBIMH ITPABOBBIMH AKTaMH;

6) BBICTYIUICHUS C JOKJIAJaMH, COOOIIEHUSIMH HAa CEMUHAPCKUX 3aHITHSAX;

7) 3ammMTy BBITOJIHCHHBIX PadoT;
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8) ywactme B omepaTHBHOM (TEKyIIeM) ONPOCE IO OTACIbHBIM TeMaMm
U3y4aeMOU TUCUUILITUHBI,

9) yuacte B coOeceloBaHMSX, JICIOBBIX (POJICBBIX) WIpPax, JUCKYCCHSX,
KPYTJIBIX CTOJIaX, KOHPEPEHITUX;

10) yuacTue B TECTUPOBAHHH U JIP.

Camocmosamenvnan paboma 60 6HeayOUmMOPHOE 6PEMA MOMHCEN COCMOAND
u3:

1) moBTOpEHUS JICKIIMOHHOTO MaTepHala;

2) TOITOTOBKH K MPAKTHYECKUM 3aHATHSM;

3) wu3ydeHus y4eOHOW U HAYYIHOU JIUTEPATYPHI,

4) w3y4eHHs HOPMATHBHBIX INPABOBBIX aKTOB (B T.4. B JJEKTPOHHBIX 0azax
JAHHBIX );

5) perrenus 3a/1a4, ¥ MHBIX MPAKTUYCCKUX 3aIaHUM

6) MOArOTOBKH K KOHTPOJIBHBIM paboTaM, TECTUPOBAHMIO U T.1I.;

7) TOATOTOBKH K MPAKTHYCCKUM 3aHATHSIM YCTHBIX JIOKJI0B (COOOIICHNUI);

8) moarotoBku pedepaToB, 3¢ce U MHBIX HHAUBUIYATbHBIX TMCbMEHHBIX PadoT
10 3a/IaHUIO0 MIPENoaBaTels;

9) BBINOJIHEHHUS KypCOBBIX Pa0bOT, MPEAYCMOTPEHHBIX YUSOHBIM IJIAHOM;

10) BBIMOJIHEHUS BBITYCKHBIX KBaIHM(PHUKAIIMOHHBIX PAdOT H JIp.

11) BeiienieHUsT HarOOJEee CIOKHBIX U MPOOJIEMHBIX BOIPOCOB MO HM3y4aeMOM
T€ME, TOJIyYeHHE pPa3bICHEHHW M PEKOMEHJAuud IO JaHHBIM BOIIpOCaM C
MPENo/IaBaTe/IIMA Ha KOHCYJIbTAIUSX.

12) npoBeieHUs CaMOKOHTPOJISI IyTeM OTBETOB Ha BOMPOCH TEKYIIETO
KOHTPOJISI 3HAHWUM, PEIICHUsI MPEAICTABICHHBIX B yUeOHO-METOAUYECKUX MaTepHaiax
Kadeapsl 3a1ad, TECTOB, HANMMCAHHUS pedepaToB U 3CCE MO OTIEIBHBIM BOIPOCAM
M3y4aeMOU TEMBI.

Texkymuii KOHTPOJIb OCYIIECTBISETCS B ()OPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIAJIOB, TBOPYECKUX 3aIaHUU.

B ciydae nponyckoB 3aHITHI, HATUYUS UHIUBUIYAIBHOTO Tpadrka 00ydeHUs
U JI7IS 3aKPETUICHUS MPAKTUYECKUX HABBIKOB CTYJIEHTAM MOTYT OBITh BBIJIaHbI TUTIOBBIC
WHJUBUIyaJIbHbIE 3aJlaHus, KOTOPBIC JIOJDKHBI OBITH CHIaHBl B YCTaHOBJICHHBIN
IpenoaaBaTesieM CPoK.

13. OcobOeHHOCTH peaM3allU¥ JUCHUIUVIMHBI JJA HWHBAJIUIOB H JIMI[ C
OrpaHNYEeHHBIMHU BO3MOKHOCTSMHU 3/I0POBbS

OOyyeHue Mo AUCUMIUIMHE «XUMHS» WHBAIUIOB U JIMI C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 310poBbs (Hasiee OB3) ocyliecTBisieTcs: MpenoiaBaTesieM ¢ y4eTOM
0COOEHHOCTEN NCUXO(PHU3NYECKOTO Pa3BUTHUS, WHIMBHUIYAIbHBIX BO3MOXKHOCTEH W
COCTOSIHUS 3JI0POBBSI TAKUX OOYHAIOITUXCS.

JI71st CTyIEHTOB € HApYyLICHUSIMU ONOPHO-ABUTaTeNibHOM QyHKkimu u ¢ OB3 no
CIyXy IpeIyCMaTpUBAacTCS CONPOBOXKICHHUE JEKIMHU W NPAKTHUYECKUX 3aHATUU
MYJIbTUMEIUMHBIMHU CPENCTBAMHU, PA3LATOYHBIM MAaTEPUAIIOM.

Hns cryaentoB ¢ OB3 1o 3peHHIO MpeaycMaTpUBAETCS MPUMEHEHUE
TEXHUUYECKUX CPEICTB YCWJIEHMS OCTAaTOYHOIO 3PEHUsS, a TaKXKE NPELyCMOTpPEHa
BO3MOXXKHOCTh pa3pabO0TKU ayInOMaTepraoB.
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[To muctmmmuue «Xumus HEPTH U Ta3a» OO0ydyeHHWE WHBAJIUAOB W JIMI[ C
OIPAaHUYEHHBIMU BO3MOYKHOCTSIMHA  3J0POBbSI MOXET OCYIIECTBIATHCS KaK B
ayIUTOpUHU, TaK HM C HCHOJb30BAaHUEM  DJIEKTPOHHOM  HMH(POPMAIMOHHO-
o0Opa3zoBaTeIbHON Cpeibl, 00pPa30BaTEIILHOIO TOPTAJa U AJICKTPOHHOMN MOYTHI.
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JINCT AOIOJHEHUN U UISMEHEHUI
paboueit mporpaMMbl AUCITUTIIIMHBI

PabGouast mporpaMma JIHUCHMIUIMHBI pPacCMOTpeHa, OOCYXJeHa U ojoOpeHa s
ucnoninenus B 202 -202  ydyeOHOM rojay Ha 3acefjaHuu Kadeapbl, IPOTOKoI No
OT «« 202 .

Baecennl JOITIOJIHCHUS 1 U3MCHCHUA

PabGouast mporpaMma JIHUCHUIUIMHBI pPAacCMOTpeHa, OOCYXJeHa U ojoOpeHa s
ucnionHenusi B 202 -202  y4eOHOM rofy Ha 3ace/ianuu Kadeapbl, IpOTOKOJI No
OT «« 202 .

Baecennl JOITOJIHCHUS 1 U3MCHCHUA

PabGouass mporpamMma AMCHUIIIMHBI PAacCMOTpPEHa, OOCYXKIeHa H OAoOpeHa s
ucnonHeHus B 202 -202  ydyeGHOM roy Ha 3acelaHuu Kadenpbl, IpOTokos No
OT «« 202 r.

BHecenbl JOITOJIHCHUA 1 U3MCHCHU A

PaGouass mporpamma IUCHMIUIMHBI pPAacCMOTpeHa, OOCYXKJIeHa W oj00peHa s
ucnongHenus B 202 -202  yyeOHOM rofy Ha 3aceaHuu Kadeapbl, IpOTOKoJ No
OT «« 202 1.

Bnecennt JOITIOJIHCHUS 1 U3MCHCHUA
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