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Ounenounbie MaTepuajbl TUCHUTIHHBI (OMJI) SBISIOTCS IIEMEHTOM CHUCTEMBI OLCHUBAHMS
c(OPMHUPOBAHHOCTH KOMIIETCHIIMH y OOydYaromMxcsi B IIEJIOM WM HA ONPEACICHHOM JTare ee
¢dbopmMupoBaHUS.

OM]] pa3pabaTbiBalOTCSi B COOTBETCTBHM ¢ paboueit mporpammoit (PII) mucuuminubbel u
BKIIIOYAlOT B ce0s HaOOp OIEHOYHBIX MaTepHajoB IS TPOBEACHUS TEKYIIEro KOHTPOJIS

YCIICBa€MOCTHU U HpOMCXYTOqHOfI arTeCraluu 1Mo JUCHHUIIIIUHE.

1. KomnereHiuM 1 pe3yJibTaThl 00y4eHus, opMupyeMblie B pe3yJibTaTe 0CBOCHMS
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OP-1.1.1. VYmeer | He moxer YactuuHo [Ipumensier, HO B YmMmeer
HPUMEHATE  3HAHWA | MpUMEHUTH IIPUMEHSET, HO HEJ0CTaTOYHOH Mepe | MPUMEHSTH
OCHOBHBIX °6EHHX 3HaHUs OCHOBHBIX | CJ1a00 MOYET ONepUpPOBaTh | 3HAHHSA
3aKOHOMEpPHOCTEH B
o0mmx UHTErPUPYET 3HAHUSIMU OCHOBHBIX | OCHOBHBIX
obnactu XUMHH, . 5 5
HAHUS OCHOBHBIX | OOIIMX [2]0i1170:4
Hayk o emie, | AKOHOMEpHOCTEH | 3 OCHO il ) il
GHOIOIMH u | B 00IacTh Xumuu, | oOIUX 3aKOHOMEPHOCTEH B | 3aKOHOMEPHOCT
JKOJIOTUH Ui | HayK o 3eMie, 3aKOHOMEPHOCTEH | 00JIACTH XUMUH, el B obsractu
(dhopmupoBaHUs OHOJI0TuHU U B 001acTu HayK 0 3eMie, XUMUH, HAYK O
NpeaCTaBICHUN O | skoJtoruu mjs XUMUH, HAYK O OHOJIOTHU 1 3emie,
Guoreoxumum KaK | hopmupoBanus 3emiie, OMOJIOTUU | SKOJIOTHH JJIs ouonoruu u
HayKy, U3ydaromen N
s MIPEACTABICHUA O | U SKOJIOTUU JJIf (dhopmupoBaHus 9KOJIOTHHU ISt
XUMUYECKUN COCTaB N
JKHBOTO BELECTBA 1 OMOTCOXUMHUH Kak | popMUpOBaHHUS MpEeICTaBICHUHN O (dhopMupoBaHuUs
FeOXIMIUECKIe HayKH, MIPEJICTABJICHUH O | OMOTEOXMMHH KaK MpeICTaBICHUI
~ | mpoueccsl, M3y4arorei OMOTeOXVMHH KaK | HAyKH, U3y4arolen 0 OMOTCOXUMUH
o o v
; sz | TPOTCKAIOMIHE B | XUMHYECKUH HayKH, XUMHYCCKHMH COCTAaB | KaK HayKH,
g g Brocdepe 3eMIH | ¢ocraB KHBOTO U3yyaromen JKMBOTO BELIIECTBA U | M3ydaroLIEH
MIPH YYACTHH KUBOT o .
= | Tpu yHac OT0 | pemecrsa u XUMHUYECKUN T€OXUMUYCCKUE XUMUYECKUN
BEILIECTRA.
FCOXUMUYECKUE COCTaB )KHBOTO MIPOIIECCHI, COCTaB )KMBOTO
MIPOIIECCHI, BEIIeCcTBA U MIPOTEKAIOIIHE B BEIIECTBA U
MPOTEKAIOITHE B TEOXUMHYECKHE buocdepe 3emmu TeOXUMHYECKUE
Buocdepe 3emnu | mporiecchl, MIPH yYaCTHH KUBOTO | TPOIIECCHI,
MIPH yYaCTHH MIPOTEKAIOIIHE B BEIIIECTRA. MPOTEKAIOMTHE B
KHBOTO Buocdepe 3emn Buocdepe
Bemectra. He IpH y4acTUH 3emuu npu
3HaeT >KUBOTO y4acTUH
TEOPETHUUECKUX BEILECTBA. YKUBOT'O
OCHOB BEILIECTRA.
JTUCIUTUIHH. HeMoHCTpUpyET
riyookue
3HAHUSA




MoYyBO0Opa30BaHU
A

TUIepreHesa u
MMOYBOOOPA30BAHM
s1.

MMOYBOOOpa30BAHWS.

OP-2.1.1. YwMmeer | He ymeer HemoHCcTpHpyeT JemoHcTpupyeT Ymeer
YyCTaHaBJINBATh YCTaHABJIMBATh cia0Oble HaBBIKK B | YMEHHE, HO YCTaHaBJIMBATh
TpUIHHHO " | mpuumHHO - YCTAHOBJICHUH JOMyCKaeT HPUYUHHO -
CJIC/ICTBCHHBIC CBASM | 1o 1 cTReHHbIC MPUYUHHO - HETOYHOCTH B CJIEJICTBEHHBIE
MPOIIECCOB MUTPALIUT
S — CBSI3M MIPOIIECCOB | CIIEACTBEHHBIX YCTaHOBJICHUU CBSI3U:
ATIeMEHTOB g | MMIpanuu CBsI3€l MPOLIECCOB | MPUYMHHO - MPOIIECCOB
CHCTEME: (OKUBBIE | XUMUYIECKHUX MUTpaIiH CJIEJICTBEHHBIX MUTpaIUN
_| opraHu3MbI — | DIIeMEeHTOB B XUMHAYECKHX CBsI3ell mporeccoB XUMHYECKAX
e = | OKpy*xaromas CUCTEME: <OKUBBIE | DJIIEMEHTOB B MUTPALHH 3JIEMEHTOB B
é él cpenay. OpPTraHU3MBI — CHCTEME: <OKUBBIE | XUMHUYECKUX cucreme:
S g OKpYyKaroImas OpTraHU3MBbI — 3JIEMEHTOB B «OKUBBIE
cpenar. OKpYy’KaroIas CHUCTEME: KUBBIC OpTaHU3MBI —
JemoHcTpupyeT | cpenay, OpTaHHU3MBbI — OKpy’Karomas
OYCHB HEI0CTATOYHO OKpY’Karormas cpemay.
MOBEPXHOCTHEIC OpPUEHTHUPYETCSI B | cpenay. O1imyHO
MpeacTaBICHUs nporeccax, OpPUEHTHPYETCS
Mo JaHHOW TeMe. | TePMHHAaX, U B IIpOIIECCax,
TIOHATHUSAX. TEPMUHAX, H
MTOHSTHSAX.
OP-24.1. Vmeer | He moxkeT nath VMeer, HO ¢ VmMmeer VMmeer
aHAJIM3UPOBATH U | aHaJM3 U OLIEHUTDH | TPYAOM aHAJIM3UPOBATH U C aHAJIM3UPOBATH
OLICHMBATH BIUSIHUE | BIMSIHUC OIICHMBAET HEOOIBITUMHU Y OLICHUBATh
JKOJIOTHYECKUX (B | IKOJIOTUYECKHX (B | BIUSHUE HeJ0YeTaMu BIIMSHUE
T.4. aHTPOTIOT€HHBIX) | T.4U. 9KOJIOTHYECKHUX (B | OIEHUBATH BIUSHUE | DKOJIOTHYECKHIX
(akTopoB Ha | QaHTPOIOTE€HHBIX) | T.U. JKOJIOTHUYECKUX (B (B T.4.
MPOIIECCHl MUTPaLUK | (haKTOPOB Ha AHTPOTIOTCHHBIX) | T.4. aHTPOIIOTCHHBIX) | aHTPOITOTECHHBIX
XUMHYECKUAX MPOLIECCHI (hakTOpOB Ha (hakTOpOB Ha ) ¢pakTOopOB Ha
JJIEMEHTOB, MUTpaIuu MIPOIIECCHI MIPOIECCH MUTPAIIMK | TTPOIIECCHI
a| | 3aKOHOMEPHOCTEH MX | XUMHYCCKHX MUTpaIix XUMHYECKUX MUTpaIIu
DI
¥ | % | aKKyMyJsnuu, AJICMEHTOB, XUMHYECKUX 3JIEMEHTOB, XUMHYECKUAX
= E ydactue B | 3aKOHOMEPHOCTEH | 3JIEMEHTOB, 3aKOHOMEPHOCTEH UX | 3JIEMEHTOB,
IEOXUMHUYECKUX UX aKKyMYJISIMH, | 3AKOHOMEPHOCTEH | aKKyMyJIALUH, 3aKOHOMEPHOCT
npoleccax 30HBI | y4acTHE B WX aKKyMYJISIUH, | y9acTHE B et ux
THIIepreHesa U | TEOXUMHYECKUX ydacTue B TFeOXHUMHUYECKUX AKKYMYJISIUH,
IOYBOOOPA30BaHMs. | MPOIECCax 30Hbl | TEOXUMHUECKUX MpoIeccax 30HbI ydacTue B
THIIEpreHesa u npolieccax 30Hbl | THUIEpPreHesa u TE€OXUMHYECKUX

mpoleccax 30HbI
TUIepreHesa u
ITOYBO0OOPa30Ba
HUSL.




OP-4.1.1. Bnaneer
3HAHUSAMH OCHOB

He Bimageer
3HAHUSIMH OCHOB

Cnabo Bimameer
3HAHUSMH OCHOB

Bnaneer 3nanmsamu,
OCHOB TEOPHH

Bmaneer
3HAHUSIMHA

TEOpUHn TEOpUHn TEOpUU (hopMupoBaHus OCHOB TCOPHH
(hopmupoBaHus (hopmupoBaHus (hopmupoBaHus MOYB, KaK (hopmupoBaHus
M0YB, KaKk MOYB, KaKk MOYB, KakK MIPUPOTHOTO MOYB, KaKk
MIPUPOJTHOTO MIPUPOJTHOTO MIPUPOJTHOTO o0Opa3oBaHus U MIPUPOJTHOTO
_ | obpasoBanus u o0pa3oBaHus U o0pa3oBaHHA U aKKyMyJIIsiTOpa o0pa3oBaHus U
| T | akkymynsaropa aAKKyMyJIsiTOpa aKKyMYJIIATOpa SHEPTHUH, JUIS OLIEHKH | aKKyMYJIsSTOpa
é é SHEPTUH, JJIs OLCHKA | SHEPTUH, IS SHEPTHUH, JJIS ux SHEPTHH, JJIS
= Hx o01I1e OIIEHKH WX O0IIle | OIEHKH MX 00me | o0meOnochepHbIX U | OIEHKH UX
OonocdepHbIX U OonocdepHbIX 1 OonocdepHbIX U [EJIOCTHBIX o0mie
LIETOCTHBIX LIETOCTHBIX HEIOCTHBIX OHOreoleHOTHYECKH | OMOC(EepHBIX U
OMOreoLeHOTHYECKH | OMOTreoleHOTHYeC | OMOreoUeHOTHYEC | X (PYHKIIHIA, HO B IETOCTHBIX
X QYHKIHH. KX (DYHKIIHH. KHUX (DYHKIIHIA. HEJ0CTAaTOYHOH Mepe | OMoreoneHoTHY
YMEET ONePUPOBATh | €CKUX (PYHKIIHIA.
UMHU.
2. Jranbl GOPMUPOBAHUS KOMIIETEHIIUI M BUIbI OIIEHOYHBIX CPEICTB
Ne Jranbl GopMUPOBAHHS Kon u HamMeHoBaHMe pe3yJIbTATOB Bua onenounoro
KOMIETEeH Ui o0yueHns cpeacrsa
(pa3aeJibl AUCHUNJIMHBI) (TecTsl, 3amaHms,
KEUCHI, BOITPOCHI
v p.)

1 [onsTre o OP-1.1.1. YMeeT IpuMEHSTh 3HaHUSI OCHOBHBIX OOIINX TecTsl,
OMOTCOXMMHHU KaK 3aKOHOMEPHOCTEH B 00JIACTH XUMUH, HAYK O 3eMiie, pedepatsl o
HayKe, METOJIOJIOTHS, OHMOJIOTUH U 3KOJIOTHH JUT (POPMHUPOBAHHUS MIPOMYIIIEHHBIM
MECTO B CUCTEME HayK. | MPEACTaBICHUN O OMOT€OXMMHUHN KaK HAyKH, N3YJalomel | TeMaM.

Poxs B.W. BepHaackoro | XMMHYECKHUI COCTaB dKHUBOTO BEIIECTBA U T€OXUMHUUECKUE
B CTAHOBJICHUH U MpoIiecchl, nmpoTtekaroiue B buochepe 3emiu npu
Pa3BUTHU HAYKU. Y4aCTUH KUBOTO BEIIECTBA.
OP-2.1.1. YMeeT ycTaHaBIUBaTh NPUUMUHHO -
CJICJICTBCHHBIC CBSI3U MPOIIECCOB MUTPAIUMU XUMUIECKUX
JJIEMEHTOB B CUCTEME: ’KHBbIE OPTaHU3MBI —
OKpYKaOIIasi Cpeaar.
OP-2.4.1. YMeeT aHanu3upOBaTh U OLIEHUBATh BIHSHUE
9KOJIOTMYECKHUX (B T.4. aHTPOIOI'CHHBIX) (haKTOPOB Ha
MPOIIECCH MUTPAIIMA XUMHYIECKUX JJIEMEHTOB,
3aKOHOMEPHOCTEH MX aKKyMYJISIIIHU, y4acTHE B
TCOXUMHYECKUX MPOIECCaxX 30HbI TUTICPreHe3a ’
ITOYBOOOPa30BAHUS.
OP-4.1.1. BnageeT 3HaHUSMU OCHOB TEOPUH
(hopMUpOBaHUs TIOYB, KaK PUPOIHOTO 00Pa30BaHUS U
AaKKyMYJISITOpa SHEPTUH, TSI OIICHKH UX 00IIIe
O0roc(hEPHBIX U IEJIOCTHBIX OMOT€OIIEHOTHYECKUX
¢GyHKUIUH.
I'eoxumugeckas OP-1.1.1. YMeeT mpuMeHSATh 3HAHUS OCHOBHBIX OOIITHX TecTsr,
OpTraHHU3aIH 3aKOHOMEPHOCTEH B 00JIACTH XUMHH, HAYK O 3eMIIe, pedepatsl o
ouochepsl. OHMOJIOTHH U 3KOJIOTHH JUTs (HOPMUPOBAHUS MPOMYIIICHHBIM
Xumudeckuit cocTan MpPEICTaBICHNH O OMOT€OXNMHUH KaK HAYKH, N3ydalole TeMam.
3€MHOI KOPBI KaK XUMHYECKUN COCTaB )KUBOTO BEIIECTBA M TCOXUMHUYECKUE
(hakTop 6uochepsl. mporiecchl, mporekaromue B buochepe 3emmu npu
YYaCTHH JKUBOTO BEIIECTBA.




Buoreoxumus razoBou
000JI0YKH 3eMIIH.

OP-1.1.1. YMeeT mpuMeHSTh 3HAHUS OCHOBHBIX OOIITHX
3aKOHOMEPHOCTEH B 00IacTH XUMUH, HAYK O 3eMiIe,
OHMOJIOTHH U 3KOJIOTHH TS (DOPMUPOBAHUS
MIPEACTABICHUNA 0 OMOTCOXUMHUH KaK HAYKH, H3y4aronieit
XUMHYECKUN COCTaB KUBOTO BEIIECTBA M T€OXIUMHYECKUE
npoleccsl, mporekaromue B buochepe 3emnu npu
Y4aCTUU KUBOTO BEIECTBA.

OP-2.1.1. YMeeT ycTaHaBINBATh MPUINHHO -
CJICJICTBCHHBIC CBSI3U MPOIIECCOB MUTPAIUU XUMUYECKUX
AJICMEHTOB B CUCTEME: (OKUBEIC OpPTraHU3MBbI —
OKpY’KaroIas cpeaay.

OP-2.4.1. YMeeT aHAM3UPOBATH U OIICHUBATH BIUSHUC
AKOJIOTHYECKUX (B T.4. aHTPOIIOT'CHHBIX ) ()aKTOPOB Ha
MIPOIIECCH MUTPAIIMHA XUMHYIECKUX DJIEMEHTOB,
3aKOHOMEPHOCTEH MX aKKyMYJISIIHY, y4acTHe B
TCOXUMHYECKUX MPOIECCaxX 30HbI TUTICPreHe3a u
TOYBOOOPA30BAHUS.

Jloxmaasl ¢
MIPE3CHTAITUAMU,
peueH3uun
JTIOKJIAJIOB T10
MIPOITYIIICHHBIM
TeMam.

buokocHas cucrema
rugpocdepsl.

OP-1.1.1. YMeeT mpuMeHSThH 3HAHUS OCHOBHBIX OOIITHX
3aKOHOMEPHOCTEH B 00JIacTH XUMUH, HAYK 0 3eMiIe,
OHMOJIOTHH U 3KOJIOTHH JUTs (DOPMUPOBAHUS
MPEJICTABICHUH O OMOT€OXUMHUU KaK HAYKH, U3yJatomeit
XUMHYECKUN COCTaB KUBOTO BEIIECTBA M T€OXUMHYECKUE
nporeccsl, nporekaromue B buochepe 3emnn npu
Y4aCTUH KUBOTO BEIIECTBA.

OP-2.1.1. YMeeT ycTaHaBINBATh PUIMHHO -
CJIEJICTBEHHBIE CBSI3U IMPOIIECCOB MUTPALIMU XUMUIECKAX
AJICMEHTOB B CUCTEME: (OKUBBIC OpPTraHU3MBbI —
OKpY’KaroIas cpeaay.

OP-2.4.1. YMeeT aHAM3UPOBATH U OIICHUBATH BIUSHUC
AKOJIOTHYECKUX (B T.4. aHTPOIIOT'CHHBIX ) ()aKTOPOB Ha
MPOIECCHl MUTPAIIMHA XUMHISCKUX JJIEMEHTOB,
3aKOHOMEPHOCTEH MX aKKyMYJISIIIHY, y4acTHE B
TeOXUMHYECKUX MPOIECCax 30HbBI TUIIEpreHesa u
ITOYBOOOPa30BaAHUS.

Jlokmaasl ¢
MIPE3CHTAITUAMU,
peueH3uu
JIOKJIaJIOB T10
MIPOITYIIICHHBIM
TeMam.

JKuBoe BelecTBo.
Bbuoreoxnmuueckue

(b yHKIIMH KUABOTO
BEILIECTBA U BIUSHUE
FCOXUMUYECKOHN CpeIbl
Ha pa3BUTHE U
XUMUYECKUN COCTaB
pacTeHHH.

OP-1.1.1. YMeeT npuMEHSTh 3HaHUSI OCHOBHBIX OOIINX
3aKOHOMEPHOCTEH B 00JIacCTH XUMUH, HAYK O 3eMIIe,
OHMOJIOTUH U 3KOJIOTHH JUI (POPMHUPOBAHHUS
MpeICTaBICHUI 0 OMOreOXUMHHU KaK HAYKH, U3ydaromeit
XMMHUYECKUH COCTAB KUBOTO BEILIECTBA U FEOXUMHUYUECKHIE
MpoIiecchl, nmpoTtekaroue B buochepe 3emin npu
YYacTHU JKUBOTO BEIIECTBA.

OP-2.1.1. YMeeT ycTaHaBIUBaTh NPUUUHHO -
CJIEJICTBEHHBIE CBSI3U MPOIIECCOB MUTPALIMU XUMUIECKAX
JJIEMEHTOB B CUCTEME: ’KHBbIE OPTaHU3MBI —
OKpY’KaroImas cpesa.

OP-2.4.1. YMeeT aHAH3UPOBATH U OIICHUBATH BIUSHUC
9KOJIOTHYECKHX (B T.4. AaHTPOIIOT'CHHBIX) (PaKTOPOB Ha
MPOLECCHl MUTPALUH XMMUYECKUX IIEMEHTOB,
3aKOHOMEPHOCTEH MX aKKyMYJISILMH, YIaCTHE B
TeOXMMHYECKUX MPOIECCax 30HbI TUIIEpreHesa u
ITOYBOOOPA30BaAHUS.

OP-4.1.1. BrageeT 3HaHUSAMU OCHOB TCOPHH
(hopMupOBaHUS ITOYB, KaK IPUPOTHOTO 00pa30BaHUS
aKKyMYyJISITOpa SHEPTUH, U1 OLEHKH UX 0011e
OrochEPHBIX U IEJIOCTHBIX OMOT€OIIEHOTHYECKUX
(hyHKIHH.

Hoxnanapl ¢
MIPE3CHTAISIMH,
peTeH3uH
JTIOKJIAI0B T10
MPOIYIICHHBIM
TeMawm,
pelieHne
CUTYaIIMOHHBIX
3amad.

Buoreoxumust

OP-2.4.1. YMeeT aHanu3MpOBaTh U OLIEHUBATh BIHSHUE

Hoxnanasl ¢




niegocgepsl.

9KOJIOTMYECKHUX (B T.4. aHTPOIOI'CHHBIX ) (haKTOPOB Ha
MIPOIIECCH MUTPAINHA XUMHUIECKUX JICMEHTOB,
3aKOHOMEPHOCTEH MX aKKyMYJISIIIHU, Y4acTHE B
TCOXHMHUYECKHX TIPOIIeccaX 30HBI THIIEPTeHe3a U
ITOYBOOOpPA30BaAHUS.

OP-4.1.1. BnageeT 3HaHUSMU OCHOB TEOPUU
(hopMUpOBaHUs TIOYB, KaK PUPOIHOTO 00Pa30BaHUS U
AKKyMYJISITOpa DHEPTHH, JIS1 OIICHKH MX 001IIe
OroC(EepHBIX U IETOCTHBIX OMOTCOIICHOTHYECKUX
GyHKUIHUH.

MPEe3eHTALUIMH,
peTeH3uH
JTOKJIJIOB IO
MIPOMYIIIEHHBIM
TeMaMm.

Murpanus XAMHYECKHX
2JIEMEHTOB B Onochepe
U TEOXUMUYECKUE
Oapbephl.

OP-1.1.1. YMeeT mpuMeHSTh 3HAHUS OCHOBHBIX OOIITHX
3aKOHOMEPHOCTEH B 00JIacTH XUMUH, HAYK 0 3eMIIe,
OHMOJIOTHH U 3KOJIOTHH JUTs (DOPMUPOBAHUS
MPEJICTABICHUH O OMOT€OXUMHUU KaK HAyKH, U3yJaromeit
XMMHYECKUN COCTaB KMBOTO BEIIECTBA M T€OXMMHYECKUE
nporeccsl, nporekaromue B buochepe 3emnu npu
Y4aCTUH KUBOTO BEIIECTBA.

OP-2.1.1. YMeeT ycTaHaBINBATh MPUINHHO -
CJIEJICTBEHHBIE CBSI3U MPOIIECCOB MUTPALIMH XUMHUIECKAX
AJICMEHTOB B CUCTEME: (OKUBEIC OpPTraHU3MBbI —
OKpY’KaroIas cpeaay.

OP-2.4.1. YMeeT aHAH3UPOBATH U OIICHUBATH BIUSHUC
AKOJIOTHYECKUX (B T.4. aHTPOIIOT'CHHBIX) ()aKTOPOB Ha
MPOIECCHl MUTPAIIMHA XUMHISCKUX DJIEMEHTOB,
3aKOHOMEPHOCTEH MX aKKyMYJISIIIHY, y4acTHE B
TCeOXHMHUUYECKUX MPOLIECCcax 30HbI TUIIEpreHesa u
ITOYBOOOPA30BAHUS.

TecTsl,
pedepaTs 1o
MPOMYIIICHHBIM
TeMaMm.

OcobenHoctTn
KpyroBopora
Pa3IUYHBIX TPUPOTHBIX
30H.

OP-1.1.1. YMeeT npUMEHSTh 3HaHUSI OCHOBHBIX OOIINX
3aKOHOMEPHOCTEH B 00JIaCTH XUMUH, HAYK 0 3eMIIe,
OHMOJIOTUH U 3KOJIOTUH JUT (POPMHUPOBAHHUS
MpeICTaBICHUI 0 OMOreOXUMHHU KaK HAYKH, 3ydaromeit
XUMHYECKUN COCTaB KUBOTO BEIIECTBA H T€OXUMHYECKUE
MpoIiecchl, nmpoTtekaroiue B buochepe 3emin npu
YYacTHU JKUBOTO BEIIECTBA.

OP-2.1.1. YMeeT ycTaHaBIUBaTh NPUUMUHHO -
CJIEJICTBEHHBIE CBSI3U MPOIIECCOB MUTPALIMU XUMUIECKAX
JJIEMEHTOB B CUCTEME: ’KHBbIE OPTaHU3MBI —
OKpY’KaroImas cpesa.

OP-2.4.1. YMeeT aHAH3UPOBATH U OIICHUBATH BIUSHUC
9KOJIOTHYECKHX (B T.4. AaHTPOIMIOT'CHHBIX) (PaKTOPOB Ha
MPOLECCHl MUTPALIUH XMMHUYECKUX IIEMEHTOB,
3aKOHOMEPHOCTEH MX aKKyMYJISILAH, YIacTHE B
TCeOXUMHUYECKUX MPOLIECcax 30HbI TUIIEpreHesa u
ITOYBOOOPA30BAHUS.

OP-4.1.1. BrageeT 3HaHUSAMU OCHOB TCOPHH
(hopMHpOBaHUs TOYB, KAK IPUPOAHOTO 00pa3oBaHU U
aKKyMYyJISITOpa SHEPTUH, IS OLCHKH UX o01Ie
Oroc(hEPHBIX U IETOCTHBIX OMOT€OIIEHOTHYECKUX
(hyHKIHH.

Hoxnaasl ¢
MIPE3CHTAISIMH,
pereH3uH
JTIOKJIAI0B T10
MPOMYIIEHHBIM
TeMawm,
pelieHne
CUTYaIIMOHHBIX
3ama4y

buoreoxummyeckue
IIVKJIBI BAXKHEUIITIX
XUMHUYCCKUX
OJICMCHTOB.

OP-1.1.1. YMeeT npuMEHATh 3HaHUSI OCHOBHBIX OOIINX
3aKOHOMEPHOCTEH B 00JIACTH XUMHH, HAYK O 3eMIIe,
OnoI0THH 1 SKOJIOTHH 11 HopMHUpOBaHUS
MpeACTaBICHUI 0 OMOreOXUMHHU KaK HAYKH, 3ydaromeit
XUMHMUYECKUHN COCTaB )KHBOTO BEIIECTBA U TEOXUMHUYECKUE
npoueccsl, npoTekatomue B bruocdepe 3emmm npu
YYacTHUU >KUBOTO BEIIECTBA.

OP-2.1.1. YMeeT ycTaHaBINBATh MPUIMHHO -

Hoxnaapl ¢
MPE3CHTALUSAMU,
pereH3uH
JTIOKJIA/I0B IO
MPOIYIICHHBIM
TeMaMm.




CJIC/ICTBEHHBIC CBSI3U MPOIIECCOB MUTPAIIMHA XUMHUECKHX
JJIEMEHTOB B CUCTEME: (OKUBBIE OPTaHU3MbI —
OKPYKaOIIasi Cpeaar.

OP-2.4.1. YMeeT aHAH3UPOBATH U OIICHUBATH BIUSHUC
9KOJIOTMYECKHUX (B T.4. aHTPOIOI'CHHBIX) (PaKTOPOB Ha
MPOIECCHl MUTPAIIMHA XUMHISCKUX DJIEMEHTOB,
3aKOHOMEPHOCTEH MX aKKyMYJISIIIHU, Y4acTHE B
TEOXUMHUYECKUX TPOIIECCcax 30HbI TUTIEpreHe3a u

MoYBOOOpa30BaHHUA.

10 | Hoocdepa u OP-2.1.1. YMeeT ycTaHAaBINBATh PUIMHHO - TecTsl,
TEXHOTEHHAsI MUTPALMsl | CICACTBEHHBIE CBSI3H MPOIIECCOB MUTPALIUN XUMUYECKUX | pedepaTsl 1o
XHUMUYECKUX 3JIEMEHTOB B CUCTEME: (GKUBBIEC OPTraHU3MBbI — MPOIYILEHHBIM
JIIEMEHTOB. OKpYIKaroIas cpenay. TEMaM.

OP-2.4.1. YMeeT aHAH3UPOBATH U OIICHUBATH BIUSHUC
AKOJIOTHYECKUX (B T.4. aHTPOIIOT'CHHBIX) ()aKTOPOB Ha
MPOIECCHl MUTPAIIMHA XUMHISCKUX JJIEMEHTOB,
3aKOHOMEPHOCTEH UX aKKyMYJISIIMH, YIaCTHE B
TCOXMMHYECKUX MPOIECCaxX 30HbBI TUTICPreHe3a ’
TOYBOOOPA30BAHUS.

3. TunoBbie KOHTPOJIbHBIE 3aJaHNSI UM HHbIE MATEPUAJIbI, HEO0X0AUMBIE /1JI51 OLlEHKHU
00pa3oBaTeJbHBIX Pe3yJbTATOB 00y4YeHUs

31. TunoBele 3amaHus AJd TOPOBEACHUS  TEKYLIErOo  KOHTPOJS  yCIIEBAEMOCTH IO
JTUCLUTUIAHE/MOYITIO/TIPAaKTUKE (TECTHI, 3a/1aHusl, 3324, ICIIOBBIC UT'PHI U JP.).

Tecmuposanue no pasHvim memam.
biiok TecToBBIX 3aAaHMI TEKYIIET0 KOHTPOJIS BKJIFOUYAET BOMPOCHI CIEAYIOIMINUX THUIIOB:
1. 8b160p 00HO20 OMEema — MPEAYCMATPUBAIOT BEIOOP OJTHOTO MPABUIBHOTO OTBETA U3 HECKOIBKUX
MPEAJIOKEHHBIX BAPUAHTOB.
Ipumep: Bocemsb camvix pacnpocmpaneHuvix 8 3eMHOU Kope 21emenmos, smo: A) O, H, Mn, P,
S, C, N, Al; B) O, Si, Al, Fe, Ca, K, Na, Mg, B) O, Na, Mg, Al, Si, P, S, CI.
2. MHOJICeCmeeHH020 8b100pa — MPEINONIAral0T BHIOOP HECKOIBKHX MPABUIBLHBIX OTBETOB U3 Psijia
MPEAJIOKEHHBIX.
Ipumep: Ilonnoe ceoxumuyeckoe conpsiceHue eKaoyaem 6 ceds ianowagpmol. A)
Cynepaxeanvusiii; b) ['eoxumuueckuti;, B) Axeanvnuiii,; I') Iloouunennwiii, /) Dni06uanvHulil.
3. omxpvimotl popmul — MPEANOTATAIOT KOPTKUN OTBET.
Ipumep: Bepro nu onpeodenenue «Hoocghepa — amo obracme nianemvl, 8 KOMOPOU RPOUCXOOUM
akmusHwlli mexnoeene3»? A) [a; b) Hem.
4. Ha coomeemcmeue — NpeIoiaraloT BOCCTAHOBJIEHUE COOTBETCTBUS MEXKTY FIEMEHTAMU ABYX
MHOECTB.
Ipumep: Yemanosume coomsemcemaue medncoy epynnamu muepayuu snemenmos b.b. Ilonvinosa u
OMHOCUMENbHLIMU 3HAYEHUAMU UX 2e0XUMUYECKOU AKMUGHOCTIU.

I'pynnel muepayuu T'eoxumuyeckas akmueHoOCMb
1. Duepeuuno evlHocuMble A) Si cunuxamos, P, Mn
2.Jlecko evinocumbie b) Ca, Na, K, Mg,
3. I[loosuoicHvie B) Fe, Al, Ti
4.Cnabo noosusicHvle I) Si keapya
5. Unepmmuule ) CLBr,I S

Joxnaowl ¢ npezenmayusimu

Tembl ceMUHAPCKUX 3aHATHUM, BKIFOYAIOIIHME BOIPOCH K HUM, TPEOOBaHUS K MIPE3CHTALUIM
pa3menieHsl B cucteme Moodle TI'Y. JlnmutenpHOCTh Kaxaoro goxmana 10-15 munyt. Jloknan
TOTOBUTCS CTYJICHTOM I10 BEHIOPAHHOMY BOIIPOCY TEMbI CEMHHAPA C Mpe3eHTaIUEH.



Ilpumep. Tema cemunapa: [eoxumuueckas 3Kon02us, OUOLEOXUMUYECKUE DHOEMUU U
NPUHYUNDBL OUOLEOXUMUYECKO20 PAIOHUPOBAHUSL.

Bonpocwi. 1. Bruanue eeoxumuyeckoti cpedvl Ha pas3gumue u XUMuyeckutl cCoOCmae pacmeHuil
(pusuonoeuueckue u mopgonocuveckue Gopmvl pacmeHull, NOPO2O8ble KOHYEHMPAYUU
XUMUYECKUX INeMEHMOo8, Hakmopwl, 6eiudlowue HA XUMUYeCKUull cocmas pacmeHutl). 2.
IIpakmuueckue acnekmovl 2eoxumuyeckol oKonoeuu. 3. buoceoxumuyeckue suoemuu. 4.
Buoceoxumuuecxkue nposunyuu. 5. Hzdvimounvie u Oegpuyummuoie 31eMeHmMbl U UX GIUAHUE HA
acusvle  opeanusmel;, 5. Ipunyunvl  Ouoceoxumuueckozo pationuposanus. 6. (OcHOGv
OUO2EOXUMUUECKO20 KaPMOpadupoBaHusl.

Peyenzuu ooknaooe (no nponywennovim memam,).

[TpopenieH3upoBaTh OKJIAJ TEMaTHYECKOTO CEeMHUHapa M0 MPEUIOKCHHOMY IUIaHy
(BHI€O3amnuch JOKIIAZ0B U TUIaH PElEeH3UHU B Kypce nuciumuinasl Moodle).

Peghepamuvr no nponywennvim memam.

[To mpomyimeHHBIM TeMaM JEeKIUW CTyAeHThl nuimyT pedeparsl. [locie 3acimymmBaHus
JO0KIaaa 1o pedepaTy ¥ Ha OCHOBAHMM OTBETOB HA BOIPOCHI CTaBUTCS «3aUTCHO» HIIU «HE
3a4TEHO», M0 NPONYIICHHBIM TeMaM CEMHHAPCKUX 3aHATHH CTYACHTHI THINYT pPElEH3UU
JOKJIa/I0B.

3aoanue — pewenue cumyayuoHHou 3a0a4u
3aoaua 1.

Hano: Jlano: [lpupoomvie 30Hbl — MAeiCHAs, CMenHas.

Tpebyemcs:

1. Ilpoananusuposamsv 6uuaHUe IKOJIO2UYECKUX (DAKMOPO8 HA OCOOEHHOCMU OUON0SULECKO20
Kpy2080poma (Cmpykmypa u OUHAMUKA @QUMOMACCLl, UuHmeHcusHocms u ckopocmv bHKa) npu
nocne008amenbHol cMeHe OUOKIUMAMUYECKUX 30H.

2. Obocnosamsb 3aKOHOMEPHOCMU PACHpedeNeHUs N048 U NPOMEKAIOUWUX 8 HUX ODUOLeOXUMUYECKUX
npoyeccos npu nocied008amenbHol CMeHe NPUPOOHBIX 30H.

3. Buiasumb ocHoBHble paziuyus NOYEEHHO-OUOL02UYECKUX NPOYECCO8.

3aoaua 2.

Jano: Cmennoii Mel1KOCONOYHUK C CONIeHbIM 03epoM 8 noHuxcenuu. Ilousvl npedcmagnenvl
YEePHO3EMOM T0HCHBIM, TIY2080-4EPHOZEMHOU CONOHYEEAMOU, 1Y20801 COOHUAKOBAMOL, COJIOHYAKOM.

Tpebyemcs:

1. Ha oannom npumepe noxkazamse pa3nuyusi 8 MoJIKOBAHUU NOHAMUS «INeMEHMAPHbIU TAHOWADmM»
u «eeoxumuyeckutl 1anowagmy (no Ilepenvmany).

2. Cocmagump cxemy HOJIHO20 2EOXUMUYECKO20 CONPSHCEeHUs OJisL OAHHOU MeppUmopuu U yKazamso
xapaxmep 800HbIX C853¢ell 015 ABMOHOMHBIX U NOOUUHEHHBIX TAHOULADMO8.

3. Veazamv npunadnes’cHocmv nepeyucieHHvIX MUno8 Noue K ONpPeOeNeHHbIM — 8UOaM
INeMEHMAPHBIX TAHOWAPMO8.

3.2. TumnoBsie 3ailaHus JJIsl IPOBEICHUS MPOMEKYTOUYHON aTTECTAllUU MO AUCHIUTLIMHE
«buoreoxumusty». Kaxxnplii 5k3aMeHAIIMOHHBINA OUJIET COIepkKAaT ABa BOIIPOCA U CUTYallMOHHYIO
3a1aqy.

Bonpocs! k 3k3aMeny no aucuuninHe «buoreoxumus»
1. [TonsiTHE O OMOTCOXMMUH KaK HAyKe, METOIOJIOTHS, 3aJJaYl U MECTO B CUCTEME HayK.
2. Bonnas murpanus. CBOWCTBA U COCTaB BOJBI.
3. CoBpeMeHHBIE MpecTaBiIeHNEe 0 Onochepe Kak MpUPOTHON CHCTEME.
4. OcHOBHBIE TTOKa3aTeM cTeneHu BeiBeTpenoct nopox (Munexcsl I'apaccosuna, Pyre, EAr uap.).
5. Tlonsarue «reoxumuueckuit anamadT». ConpsokeHre U HOMEHKIIATypa JaHamadTa.
6. CTpoeHHe 1 COCTaB MAHTHUU U A1Ipa
7.buoreoxumus nanamadToB. Buabl anemMeHTapHbIX JaHIIIAPTOB U UX XapaKTEPUCTHUKA.
8. KoaddurmenTsr OMoreHHON MUTpaIuu. Psibl 0M0IOrHYecKoro MOTrIOMICHNUS.
9. buorennast murpanus. [Ipmku3HeHHBIC TUITBI OOMEHA BEIIECTB (aHA00TN3M).
10. CtpoeHue U TUIIBI 36MHOU KOPBI.



11. Hoocdepa 1 TeXHOT€HHAss MUTPAIUsl XHMHYECKUX dJICMEHTOB.

12. Knaccel BogHo# murparuu. KosdduimenTs HHTEeHCUBHOCTH BOJIHON MUTpanu 1o [1oibpiHOBY 1
[Tepenbmany.

13. Pons B.W. BepHanckoro B CTAaHOBIIGHUH HAYKH OMOTEOXUMUHU.

14. ®opmbl MUTpaLIMM XUMUYECKUX COEIMHEHUN B BOJE.

15. OcobGeHHOCTH OWOJIOTUYECKOTO KpPYroBOPOTA PA3IMYHBIX MPUPOJHBIX 30H M CBA3b HUX C
OYBOOOpA30BAHUEM.

16. [lonsiTHe runeprenesa 1 OCHOBHBIE TUITbI BEIBETPUBAHUS.

17. Murpanus XuMUYECKHUX JJIEMEHTOB. DKCTEHCUBHBIC 1 MHTCHCUBHBIC (DAKTOPHI. Y paBHEHHE
[Tepenbmana.

18. I'eonornyeckuii KpyroBOpOT BELIECTB B IPUPOJIE U €r0 CTAJAMU.

19. Ocobennoctu Ouocheps! Kak NPUPOAHOIN CUCTEMBI.

20. Kopa BbIBeTpUBaHMUsI, €€ TUIIBI U CBS3b C TOYBOOOPA30OBAHUEM.

21. OcHOBHBIE TapaMeTPbl OMOJIOTHYECKOTO KPYyroBOPOTA.

22. KoHIIEHTpalus U paccestHie XUMHUYECKHUX JIEMEHTOB.

23. T'eoxuMuyeckasi »JKOJOTHs, OHMOr€OXMMHYECKHE OSHIAEMHH U TPUHIUIB OHOXUMHYECKOTO
paliOHUPOBaHUA.

24. BellleCTBEHHBI COCTAB U ABOJIOIMUA 3eMHOU KOpbI. Psiibl boysHa.

25. buoreoxuMudeckue (GyHKIIMU KUBOTO BEIIECTBA.

26. XuMH4ecKoe BbIBETPUBAHHUE.

27. uBoe BemIeCTBO, €ro XMMHUECKUN COCTaB U (PYHKIIUU B Orocdepe.

28. MurpanuoHHO-TpaHC(HOPMAITMOHHBIE IIUKJIBI M TE€OMEJOXPOHOJIOTHUS 36MHON KOPHI.

29. buorennas murparus. [locmepTHBIC THITBI OOMEHA BEIeCTB (KaTadom3M).

30. OcHOBHEbIE, peIIKHE, pacCesHHbBIC, TATOMOP(QHBIE JIEMEHTHI. bruoreoxuMuueckas KiaccupuKarus
B.1. Bepnanckoro.

31. DneMeHTapHbIi JTaHaAmMA(T U ero MOPQOJIOTHS.

32. 'eoxumuueckue 6aprepsl U UX BUAbL. Kiaccudukanms Gu3nko-xuMHIeCcKuX 6apbeposB.

33. OcHOBHBIE TIOKA3aTeNIN TEXHOTEHE3A.

34. Buapl MUTpanuu U KiacCupUKAIII TEOXUMUYECKUX JIaHIIadTOB.

35. XuMHUYECKHid COCTaB 36MHOM KOpbI. KIlapku 1 uX CBS3b CO CTPOCHHEM aTOMOB.

36. lllenouno-kucnoTHbie 1 OB-ycmoBUs MPUPOIHBIX BOJ U TEOXUMHUYECKass 0OCTaHOBKA B iaHamadre.
37. CtpoeHune u XUMHUYECKUI cocTaB aTMocdepsl. buoreoxummuueckas poiab aTMOChEpHI.

38. buoreoxumudeckue MPOBUHINU. I30BITOUHBIE U JEPUITUTHBIC JIEMEHTHI U MX BIUSHUE HA KUBBIC
opraHu3mbl. buoreoxnMuueckoe KapTUpOBaHUE.

39. CtpoeHue u xuMu4eckuii coctaB ruapochepsl. Kitaccudukanus npupoHbIx Boa. B3aumoneiictsue
ruzpocdepsl ¢ 3eMHOI KOpoi, atMochepoit u megocepoii.

40. HapymieHust 6MOreOXMMHYECKUX ITUKJIOB BAKHEHIIINX XUMUYECKUX PJIEMEHTOB TI0]T BIMSHHEM
TEXHOT€He3a

41. buoreoxumusi regochepsl. IBOTIONKS U IIIAHETAPHOE 3HAUYCHHUE MTeA0ChepH.

42. OcoOeHHOCTH OMOJIOTHYECKOTO KPYTOBOPOTa XUMUUYECKHUX JIEMEHTOB B arporieHO3ax.

4. MeTonnueckue MaTepuaJibl, ONpeesoniue npoueaypbl olleHMBaHUS
00pa3oBaTeJbHBIX Pe3yJIbTATOB 00yYeHUs

42.1. MeToauyeckue MaTepHUAaJbI JJ OUEHKH TEKYLIero KOHTPOJISA yCIeBaeMOCTH 110
AUCHUILINHE «BHoreoxnMus» BKJANYAKOT: KOHTPOJIb MOCEMIAeMOCTH CTyIeHTAMHU JIEKUH U
CeMMHAPCKMX 3aHATHH, TeCTHPOBaHHWeE, BBICTYILUIEHHE € /OKJIAaJ0M H TMpe3eHTauuei,
pellleHHe CUTYAllMOHHOM 3aaauM U (ukcupyercss B ¢opMe KOHTPOJbHOWH TOYKHU He MeHee
OJHOT0 pa3a B ceMecTp.

IMocemaeMocTh CTyJeHTAMH JeKIHA W CeMHHApPOB (UKCHPYETCS TMperojaBaTeseMm.
[IponymieHHbie 3aHATHS OTPaOATHIBAIOTCS HAMHMCaHWEM pedepaToB W MX YCTHOHW 3aIIMTONW 1O TeMaM.
Kaxxmasi TeMa 3aKpbIBacT OMPEACICHHYI0 KOMIIETCHIIMIO. B 3aBHCHMOCTH OT coiepkaHusi pedeparta u
APTYMCHTUPOBAHHOCTU OTBECTOB HA BOIIPOCHI, UTO JCMOHCTPUPYCT UK HC ACMOHCTPUPYCT



chopMupoBaHHOCTH 3a aucuumuinHo komnerennuii (OIIK-1, OIIK-2, TIK-2, [TK-4) B COOTBETCTBUU C
unaukaropamu (MOIIK-1.1, UOIIK-2.1, UTIK-2.4, UTIK-4.1) 3acunThiBaeTcs NpopadoTaHHAs TeMa
Wik HeT. OeHKa NocemaeMoCTH B HTOre OLIEHUBAETCS «32UTEHO» HJIHM «He 3aUYTEHO».

TecTupoBaHHe NMPOBOAUTCH IO BCEM TeMaM Kypca M BhIMoOJHseTcs B cucreme Moodle TI'Y.
CopepxarenpHasi 4acTh TECTOB HAINpaBJICHA Ha MPOBEPKY 3HAHUN, HEOOXOAMMBIX ISl (hOPMUPOBAHUS
3aKperuieHHbIX 3a gucrumuiunHon kommnereHiui (OITK-1, OIIK-2, T1K-2, I1K-4) cormacHo mHIuUKaTopam
HNOIIK-1.1, NOIIK-2.1, UIIK-2.4, UTTIK-4.1. /[aHHbIe KOMIIETEHIIMHM HaIMpaBlieHbl Ha (OPMUPOBAHUE
YMEHHUI MPUMEHSATh 3HAHHUS OCHOBHBIX OOIIMX 3aKOHOMEPHOCTEH B 00JAaCTH XUMHUH, HayK O 3emIe,
OMOJIOTHUHM U JKOJOTHHU I (OpMHUpPOBAHUS MPEACTABICHUN O OMOTCOXMMHUU KaK HAyKd, W3YyYarolien
XUMHUYECKHUI COCTaB KUBOTO BEILIECTBA M I'€OXMMHUYECKHUE MpOIlecchl, MpoTekatomue B buocdepe 3emnn
npu ywactun sxkuBoro BemectBa (MOIIK-1.1), ycraHaBmuBaTh NPUYMHHO - CJEJICTBEHHBIE CBSA3H
MIPOLIECCOB MUTPAIUU XMMHUYECKHX 3JIEMEHTOB B CHUCTEME <OKMBBIE OPraHU3Mbl — OKpY)KaloIllash cpeaar
(MOIIK-2.1), aHanmu3upoBaTh ¥ OLIEHUBATh BIUSHUE SKOJIOTMYECKHX (B T.Y. aHTPONOTCHHBIX) (PaKTOPOB
Ha TPOLIECCHl MUTPALUA XUMHUYECKHUX DSJIEMEHTOB, 3aKOHOMEPHOCTH MX AaKKyMYJSLUH, y4acThe B
TCOXMMHYECKHUX TpoIleccax 30HBI Tuneprene3a u nouBoodpazopanus (MI1K-2.4). Bnagenue 3nHanusMu
OCHOB Teopuu (HOPMHUPOBAHHS TMOYB, KaK MPUPOAHOTO OOpa30BaHUS W AKKyMYJIATOpa SHEPTUu, IJis
OIICHKH MX 0011e OMoCc(EepHBIX U IEIOCTHBIX OMOTEOIIEHOTHYECKUX (DYHKIIMH GOPMUPYET KOMITETCHITHIO
cornacHo u"aukaropy UITK-4.1.

Kaxnapiii Tect comepxkutr ot 11 mo 20 BompocoB B 3aBUCMMOCTH OT CJIOKHOCTH TEMBI. biok
TECTOBBIX 33JIaHUH TEKYIIETO KOHTPOJISI MO CTPYKType GOPMUPOBAHUSI OTBETOB MPEICTABICH BOIIPOCAMH
YeThIpeX TUIIOB: BHIOOP OHOrO OTBETA - MPEIYyCMaTPUBAIOT BHIOOP OJHOIO MPAaBUIBLHOTO OTBETA M3
HECKOJIBKUX TPENJIOKEHHBIX BapUAHTOB; MHOXKECTBEHHBIN BBIOOP - MPEIIONATral0T BHIOOP HECKOIBKUX
MPaBWIbHBIX OTBETOB U3 psiia MPEIVIOKCHHBIX; OTKPBITHIE - MPEANoJiaraloT MpsSMOW OTBET; Ha
COOTBETCTBHUE - MPEJIONAraloT BOCCTAHOBIEHUE COOTBETCTBUSI MEXIY 3JIEMEHTaMH JABYX MHOMXECTB.
BrinmonHeHue TeCTOBBIX 3a/laHui OrpaHrueHo BO BpeMeHU. CTyIeHThI 3apaHee HHGOPMUPYIOTCS O JaTe U
BPEMEHM NPOBEACHUs TecTUpoBaHus. TecToBble 3aqaHusA oneHUBaOTcs B npoueHTax ot 1 10 100% u
NnepeBOASTCSI B HMTOrOBYI OLEHKY 3a TecT mo mkajge or 1 g0 5. Onenka «otau4Ho» (5)
BBICTABJIACTCS CTY/IEHTY, KoTOpbIiil Ha0upaer ot 90 10 100%, «xopomo» (4) ot 70 no 89%,
«yA0BJIETBOPUTEJIBHO» (3) 0T 51 10 69%, «Heyn0BJIeTBOPUTEILHO» MeHee 50%.

BoicTymiieHue ¢ J0KJIA0M U Npe3eHTalHell Ha ceMUHape.

Tembl ceMuHapCKUX 3aHATHH, BKIIOYAIOIINE TOKIAIbl C MPE3CHTALUIMUA U OTBETHl HAa BOIPOCHI.
OHU OTpakarOT OCHOBHBIE pa3/ieibl npeameTa B cooTBeTcTBUU ¢ komnereHusmu OIIK-1, OIIK-2, T1K-2,
I1K-4 cornacno unaukaropam MOIIK-1.1, MOIIK-2.1, UTIK-2.4, UTIK-4.1. Bonpocs! kaxxaoro ceMmmuHapa
HaIpaBJIeHbl Ha MPOBEPKY 3HAHMM, HEOOXOIUMBIX Uil (OPMUPOBAHUS 3aKPEIICHHBIX 32 AUCLMITIMHON
kommnereHuii. Hekoropeie kommerennuu (OITK-1, OIIK-2), cormacHo nHAUKATOpaM, OPHEHTHUPOBAHbBI Ha
yMEHHE MPUMEHSATh 3HAHUS OCHOBHBIX OOIIMX 3aKOHOMEpPHOCTEH B O0JIaCTH XHMHH, HayK O 3emiie,
OMOJIOTHHM W SKOJOTUHU ISl (pOpMHpOBaHUS MPEACTaBICHUN O OMOT€OXMMHUU Kak HAyKH, M3ydarolei
XUMHUYECKHUI COCTaB JKUBOTO BEILECTBA U T€OXMMHUYECKHUE MPOIlecChl, npoTekaromue B buocdepe 3emnn
npu yudactuu kuBoro BemiectBa (MOIIK-1.1); ycranaBiuBaTh NPUYUHHO - CIIEJACTBEHHBIE CBS3U
MPOLIECCOB MUTPALIMM XUMUYECKUX DJIEMEHTOB B CUCTEME <GKMBBIE OPTaHU3MbI — OKPYXAIoIlas Cpenar
(MOIIK-2.1). YMeHne aHATU3UPOBATh U OICHUBATH BIUSHUE HKOJOTHYECKUX (B T.4. aHTPOIIOTCHHBIX)
(GakTOpoB Ha MPOLECChl MUTPAIUU XUMHYECKHX D3JIEMEHTOB, 3aKOHOMEPHOCTEH WX AaKKyMYJSIIUH,
ydyacTue B TEOXMMMYECKHMX TMpolleccax 30Hbl THUIIEpreHe3a W TOo4YBOOOpa3oBaHus (opMmupyer
komnereHuio [IK-2 B coorBerctBuu ¢ mnHaukatopom HMIIK-2.4; BrmageHue 3HaHUSIMH OCHOB TE€OPHU
(dbopMUpOBaHUSI TTOYB, KaK MPUPOJHOTO OOpa30BaHUS M aKKyMYJSITOpAa SHEPTHH, JUIsl OLIEHKH WX 0011e
OMocepHBIX U IEIOCTHBIX OMOreoneHoTnYecKux (GyHkmuii - kommereHiuio [1K-4 B cooTBeTcTBHM C
unaukaropom UIIK-2.4.

OueHuBaHue BBICTYIUIEHHSI € [JOKJIAJOM W TMpe3eHTAUWell Ha CeMHHApe MNPOMCXOAUT
OlleHKAMU «OTJIUYHO», KXOPOLI0», Y/10BJEeTBOPUTEIHHO», KHEY/10BJIeTBOPUTEIHLHOY.

Ouenka “OTIMYHO” - TE€Ma pPacKpbITa; MaTepUall MPENOAHECEH CTPYKTYPHUPOBAHO, YETKO U
JIOTUYHO; IPU PACKPBITUN TEMbI 00CYX1aeMble B I0KJIa/I€ TOYBbI HA3BaHbl COOTBETCTBEHHO 0a30BBIM



knaccupukanuonHeiM eauaumnam (MI1K-2.4); o6o3Ha4eHBI M OOCYXTAOTCS MPUYUHHO-CIICCTBEHHBIC
CBSI3U B CHCTEME: «I1ouBa-pakTopsl nouBoodpazopanus» (MOIIK-2.1; UIIK-2.4); npuMeHSIOTCS 3HAHUS
OCHOB Teopuu (GOPMUPOBAHUS TIOYB U 3HAHUS 00 OOIIMX 3aKOHOMEPHOCTSAX U3 APYTUX 00JacTeil 3HaHUI
(UTTK-4.1; UOIIK-1.1); x moknamy mpuiaraeTcs CIUCOK myoaukaruii mo 3agannoi tematuke (MI1K-4.1).
BricTynaronuii opueHTUpyeTcsl B CBOEM MaTepuaie, OTBedaeT Ha Bompockl (6onee 80% u3 3a7aHHBIX).
[IpesenTanus opopmieHa Mo OOMIETTPUHITHIM TPEOOBAHHAM (BO3MOKHBI HECYIIIECTBEHHBIE HETOUYETHI).

Onenka “xopomo” - Tema packphlTa; MaTepuai MPENOJHECEH IOCTATOYHO CTPYKTYPHUPOBAaHO U
JIOTHYHO, HO HY)KJAeTCsl B HEOOJIBILION 10paboTKe (HampuMep, U3MEHEHHE MOCIeI0BaTEeIbHOCTH TIOJJauu
WIM PACCTAaHOBKM akKIeHTOB). OOcyxknaeMble B JOKJIaJe IMOYBbI Ha3BaHbl COOTBETCTBEHHO 0Oa30BBIM
kinaccuukanronubiM eauauIam (MIIK-2.4); o6o3HaueHbl B 00CYXIaroTcsi (HEYBEPEHHO) MPUUYMHHO-
CIICICTBEHHBIC CBSI3M B CHCTeMe: «mouyBa-(hakTopbl mouBooOpazoBanusy (MOIIK-2.1; UIIK-2.4);
MIPUMEHSIIOTCSl 3HAHUSI OCHOB TeOpUM (OPMHpPOBAHUS MOYB M 3HAHUS 00 OOIIMX 3aKOHOMEPHOCTSIX W3
apyrux obnacreit 3Hanuit (MIIK-4.1; MOIIK-1.1); k nokiagy mpuiiaraercsi CIHUCOK IyOJUKAIUi 1o
3ananHoi Tematuke (MIIK-4.1). BricTymarommii OopHeHTHUPYETCSI B CBOEM MaTepuaie, OTBEYaeT Ha
Borpockl (Oosee 60% wu3 3amaHHbIX). llpesenTanus odopmieHa Mo OOWIENPUHATHIM TPEOOBAHHUSM.
Bo03MOXHBI HETOYETHI, HCIIPABIISEMbIE I1OCIIE 3aMEUYaHUI.

OreHka “yIOBJIETBOPUTEIBHO - T€Ma pacKpbhiTa Ci1ado; MaTepHall MPENOJIHECEH HEI0CTaTOYHO
CTPYKTYpUPOBAHO U JIOTMYHO, HEOOXOAUMO €ro nopadarbiBaTh U AOMONHATh. OOCyX/aaeMble B JOKIae
MMOYBBI HA3BaHBl COOTBETCTBEHHO 0a30BBbIM KiaccupukanuoHHbM enununiam (MI1K-2.4), momymieHs
omnOku. O003HaYeHBI U 00CYXKAAIOTCS, HO B HEJIOCTATOYHON CTEMEHH, MPUUNHHO-CIIEICTBEHHbIE CBSI3U
B cucTeMe: «ouyBa-pakTopsl mouBoodpazoBanus» (MOIIK-2.1; UIIK-2.4). Nmeer npencrasienue oo
OCHOBax Teopuu (OPMHUPOBAHUSA TMOYB W 00 OOIMMX 3aKOHOMEPHOCTAX W3 JPYrux oOjactel 3HaHUU
(UIIK-4.1; UOIIK-1.1). K moxmamy mpuiaraetrcst CucoK myOnukanuii mo 3amanHoi tematuke (MITK-
4.1). BeicTynaroniuii HeAOCTaTOYHO XOPOLIO OPUEHTUPYETCS B CBOEM MarepHalle, ¢ TPyJIOM OTBEUaeT Ha
Borpockl (30-50% wu3 3amansbix). IIpesentanus odopmieHa Mo OOWIEHPUHATHIM TPeOOBAHUSAM, HO C
HEJ0YETaMH.

OrneHka “HEYNOBIETBOPUTENHHO - TeMa HE PacKphITa WM OYEHb CJIa00 PacKphITa; MaTepHal
npenogHeceH cymOypHo. OOcyxaaeMble B JOKJIaJAe TMOYBBI Ha3BaHbl COOTBETCTBEHHO 0a30BbIM
kinaccudukanronupM equauaM (UI1K-2.4), nomymensr rpyobie ommoOku. O0603HaYeHBI YaCTUYHO U HE
00CYXKIAlOTCSl TPUYMHHO-CIICACTBEHHBIE CBSI3U B CUCTEME: <«I10YBa-(pakTOphl MOYBOOOPA30BAHUS
(MOIIK-2.1; UIIK-2.4). VImeeT ¢parMeHTapHO CHOPMHPOBAHHOE IPEICTaBIEHHE 00 OCHOBAX TEOPUHU
dbopMupoBaHHs TIOYB U 00 OOIIMX 3aKOHOMEpPHOCTSX w3 npyrux oOmacred 3nanuii (MI1K-4.1; MOIIK-
1.1). Joknamyuk HE OpPUEHTHUPYETCS B CBOEM Marepuaie, He OTBeyaeT Ha Bompochl. OdopmiieHue
Mpe3eHTAalllH, €CIIM TeMa He PAaCKpbITa, HE UMEET 3HAUCHHUS.

TpeGoBanuss ¥ KpUTepUM OLEHKH K pelIeHUI0 CHTYallHOHHBIX 3a71a4 OLEHHBAIOTCS
cJeayouumM odpa3om:

OneHka «OTJIMYHO» - YETKO O0O3HA4YEeHbI M OOCYXKAAIOTCS NMPUYMHHO-CIECICTBEHHBIC CBSA3H B
cucreme: «mouBa-haktopsl mouBoodpazoBanus» (MOIIK-2.1; UIIK-2.4); npu 060CHOBaHMH OTBETOB Ha
BOIPOCHI IPUMEHSIOTCSL 3HAaHUSI OCHOB TEOPHH (POPMUPOBAHUS TTOYB, IPEIMETHBIC 3HAHUS U CBEJICHHS 00
00IMX 3aKOHOMEPHOCTSIX U3 Apyrux obnacteit 3nanmii (UI1K-4.1; MOIIK-1.1).

OreHKa «XopomIo» - 0003HAYEHBI U 00CYXKIAI0TCS MPUIMHHO-CIIEJICTBEHHBIE CBSI3U B CUCTEME:
«mmouBa-(haxkTopsl mouBoodpazoBanus» (MOIIK-2.1; UIIK-2.4); npu 000CHOBaHWU OTBETOB HAa BOMPOCHI
3aJlaHus IPUMEHSIOTCS 3HAHHUSI OCHOB T€OpUU (POPMUPOBAHUS MTOYB, IPEIMETHBIC 3HAHUS U CBEJEHUS 00
O0IINX 3aKOHOMEPHOCTAX U3 apyrux obmnacreii 3uanuit (MI1K-4.1; MOIIK-1.1). Mectamu ommubaercs, HO
C HaBOJSAUIMMHU BOIIPOCAMH HCIIPABISET HEAOUETHI.

OneHka «yJqOBJIETBOPUTEILHO» - 3aTPYIHSAETCS O0O3HAUUTH NMPUUYMHHO-CIIEACTBEHHBIE CBSA3H B
cucTeMe: «mouyBa-hakTopsl MOYBo0OpazoBanus» 6e3 HaBoasammx BompocoB (MOIIK-2.1; UTIK-2.4); npu
000CHOBAHMHU OTBETOB Ha BOIPOCHI 33/1aHUS IPUMEHSIOTCS 3HaHUSI OCHOB T€OpUU (POPMHUPOBAHHUS TIOYUB,



IpeIMETHbIC 3HAHUS U CBEACHHUS 00 00X 3aKOHOMEPHOCTSIX U3 IPYTUX 00JIacTel 3HaHUW, HO 3aMETHBI
npobensr (MUIIK-4.1; MOIIK-1.1). YacTto ommbaercs, HO ¢ HAaBOASAIIMMH BOMPOCAMU M TOJCKa3KaMHu
UCIPABJIAET HEAOYETHI.

OreHKa «HEYIOBIIETBOPUTENBHOY - 3aTpyaHACTCS 0003HAUUTH MPUUYUHHO-CIICICTBEHHBIE CBS3H B
CHCTEME: «I0uYBa-(paKTOpPsl MOYBOOOPA30BAHUSA» JAaXe C HABOAALIMMH BOIPOCAMU U MOJCKAa3KaMH
(MOIIK-2.1; NUTIK-2.4); mpu 000CHOBaHMM OTBETOB Ha BOIIPOCHI 3aJJaHUS C TPYIOM MPUMEHSIOTCS 3HAHUS
OCHOB Teopuu (HPOPMHUPOBAHUSA TIOYB, MPEIMETHbIC 3HAHUSA U CBEACHUS 00 OOLIMX 3aKOHOMEPHOCTSX U3
npyrux obnacrert 3nanmii (UI1K-4.1; MOIIK-1.1). Yacro ommbaercs, UCIPaBUTh OIMIMOKH HE MOMKET
Ja’Ke ¢ MOJICKa3KaMH.

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS MO3BOJISAIOT OLEHUTh CTENEHb OCBOCHUS IIPEAMETa
«buoreoxumus» CTyIEHTOM B COOTBETCTBUU ¢ MHAMKatopamu komnereHuui MOIIK-1.1, MOIIK-2.1,
NIIK-2.4, UTIK-4.1.

Crynentsl, 0e3 MpONyCcKOB MOCEUIAIONINE JIEKIIUM U CEMUHAPCKHUE 3aHSATHUS, MOJy4YUBIINE
BBICOKHE CPEJIHUE OLEHKUM (XOpOIIO U OTIMYHO) MO pe3yJbTaraM TEeKYIIero KOHTPOJs
YCIIEBAEMOCTH, HMMEIOT IPaBO BHIOOpPA OJHOTO BOIMpPOCA, BMECTO JABYX, MPEIIOKEHHBIX B
HK3aMEHAIIMOHHOM OuieTe.

42.2.Meroanyeckue MaTepuajbl AJs NPOBeJIeHUs MPOMEXKYTOUHON ATTeCTALMU IO
aucuuiuinHe «buoreoxumms».

IIpomexyTouHas arrecTanusa B gopMe IK3aMeHA MPOBOJANTCH B BOCbLMOM ceMecTpe B
ycTHOil ¢dopme mo Omseram. Kaknpiii OuMjieT copepkKMT JBAa TEOPETUYECKHX BOIPOCA U
CUTYAUMOHHYI0 32/1a4y, OTBEThI HA KOTOPbIe 0TPA’KAIOT OCBOECHHE CTYAeHTOM HHAUKATOPOB
komnerenuuii MUOIIK-1.1, UOIIK-2.1, UIIK-2.4, UTIK-4.1.

Pe3yabTaThl 3K3aMeHa onpeaesilOTCA OLEHKAMH «OTJIHYHO0Y», «XOPOLIO0»,
«YAOBJIETBOPUTEJIBHO», KHEYA0BJIETBOPUTEILHOY.

OT/AMYHO BBICTABJISIETCHA CTYIEHTY, KOTOPbIii

— YMeeT mpUMEHSTh 3HAHHSI OCHOBHBIX OOIIMX 3aKOHOMEPHOCTEH B 0O0JIACTH XMMHH, HayK O
3emite, OMOJIOTUM U KOJOTUU JUIsi (POPMHUPOBAHUS MPEACTABICHUN O OMOTCOXUMHUHU KaK HAyKH,
U3yYaronie XMMHYECKHI COCTaB KUBOTO BEIIECTBA U T€OXMMHUYECKHE MPOLECCHI, MPOTEKAIOIINE
B buocdepe 3emnu npu ygactun xxuBoro Bemectsa — MOIIK-1.1.
— YMeeT ycTaHaBIMBATh MPUUYUHHO - CIEIACTBEHHBIE CBS3U: MPOIECCOB MUTPALUA XUMUYECKUX
AJIEMEHTOB B CUCTEME: «KUBBIE OPraHU3Mbl — OKpYyXkatoias cpefa». OTIUNYHO OPUEHTUPYETCS B
npoueccax, TepMuHax, u nouarusix — MOIIK-2.1.
— YMeeT aHalIU3UpOBaTh U OLICHUBATH BIIMSHUE HKOJOTUYECKUX (B T.4. AHTPOIOTCHHBIX)
($haKkTOpOB Ha MPOIIECCHl MUTPAIIUN XUMHUYECKUX JIEMEHTOB, 3aKOHOMEPHOCTEH NX aKKyMYJISIIUH,
ydacTue B TEOXMMHUYECKHUX MPOIIeccax 30HbI rUnepreHesa u nouBoodpazosanus — UIIK-2.4.
— Brnazneer 3HaHUSIMH OCHOB T€OpUHU (OPMUPOBAHUS TIOYB, KaK MPUPOIHOTO OOpa30BaHUs U
aKKyMYJISITOpa SHEPrUH, JIs1 OLIEHKU UX 00111e OHOoChEepHBIX U 1EIOCTHBIX OMOTEOIIEHOTUYECKUX
bynxmmii — UTTK-4.1.
B xone petieHust cuTyalMoOHHOM 3a7a4n JaHbl BEPHBIE OTBETHI.

Xopo1o BbICTABJ/IsIETCS CTYI€HTY, KOTOPbIi

— IlpumensieT, HO B HEJOCTATOYHON MEpe MOMKET OIEePUPOBATH 3HAHHUSIMU OCHOBHBIX
o0IIMX 3aKOHOMEPHOCTEH B 00JacTU XWMHUM, HAyK O 3emje, OMOJOTMM U DKOJOTUU ISt
dbopMUpoBaHUs MpeNCTaBIeHUN O OMOT€OXMMHUHU KaK HAyKH, M3y4darolled XUMUYECKUH COCTaB
’KUBOTO BEIIECTBA M TEOXMMHUYECKHE MPOIIEeCChl, mpoTekarmmue B buocdepe 3emnu mpu ygactuu
»kuBoro Bemectsa — MOITIK-1.1.



— JleMOHCTpUpYET yMEHHE, HO JAOIYCKAeT HETOYHOCTH B YCTAHOBJIEHUU IMPUYUHHO -
CJIEJICTBEHHBIX CBSI3€d MPOLECCOB MUIPALUKM XUMUYECKUX JJIEMEHTOB B CHUCTEME: «KHUBBIE
OopraHu3Msl — okpyxatomas cpegay— MOIIK-2.1.

— VYMeeT aHanM3uUpoBaTh M C HEOOJBIIMMHM HEAOYETaMH OLICHUBATh BJIUSHUE
HKOJIOTUYECKHX (B T.4. AHTPONOTECHHBIX) (AKTOPOB HA TMPOLECCH MHUTPAIUH XUMHYECKUX
AJIEMEHTOB, 3aKOHOMEPHOCTEH MX AKKyMYJALHMH, Y4acTHE B F€OXMMHUYECKUX IPOLECCAX 30HBI
runeprenesa u noupoodpazosanus — UIK-2.4.

— BrageeT 3HaHusIMHM, OCHOB Teopuu (GOPMUPOBAHUS MTOYB, KaK MPUPOJTHOTO 00pa30BaAHUS
U aKKyMyJIiaToOpa DJHEPTUH, Ui OLEHKH UuX o0me OuochepHbIX ©  EIOCTHBIX
OMOTEOIIeHOTHYECKUX (PYHKINH, HO B HEIOCTaTOYHOU Mepe ymeeT onepupoBatsh umu — UT1K-4.1.

B xone pelieHust CUTyalMoOHHOM 3aa4u AOMYIIEHb HETOYHOCTH.

Y10B/1€TBOPUTEIBHO BHICTABJISIETCS CTY/AEHTY, KOTOPbIi

— YactuyHO mnpuUMEHsAET, HO ciab0 HWHTErpupyer 3HaHUS OCHOBHBIX OOLIMX
3aKOHOMEPHOCTEH B 00JIaCTH XMMHH, HAYK O 3emiie, OMOJIOTUN M SKOJOTHH Ui (POPMUPOBAHUS
MpeICTaBIeHUN 0 OMOT€OXUMUU KaK HAyKH, U3ydarollell XUMUYECKUM COCTaB KUBOT'O BEIIECTBA
¥ TE€OXMMHUYECKHE MPOIECCHI, MpoTeKatonue B bruochepe 3emnu npu ygyacTuu KMBOTO BEIIECTBA
— MOIIK-1.1.

— JlemoHCcTpHpyeT crnabble HaBHIKA B YCTAaHOBJICHHHM NPUYMHHO - CIEJCTBEHHBIX CBS3EU
MPOLIECCOB MUTPALIUA XUMUYECKUX DJIEMEHTOB B CHUCTEME: <GKHUBBIE OpPTraHU3MbI — OKpYKaromiast
cpella», HeJJOCTaTOYHO OPUEHTUPYETCS B Ipolieccax, TepMuHax, u noustusx — MOTIK-2.1.

— YMeeT, HO C TPYAOM OILICHMBAET BIIUSIHUE SKOJOTUYECKUX (B T.4. AHTPOIOTCHHBIX)
(akTOpOB Ha MPOIIECCHl MUTPALIUKA XUMUYECKUX JIEMEHTOB, 3aKOHOMEPHOCTEHN MX aKKyMYJISIUH,
ydacTue B TEOXMMHUYECKHUX MPOIIeccax 30HbI TUnepreHesa u nouBoodpazosanus — UITK-2.4.

— CnabGo BmajgeeT 3HAHUSAMH OCHOB TeOpud (HOPMHUPOBAHHUS IMOYB, KaK MPUPOIHOTO
o0pa3oBaHUsI M aKKyMyJsTOpa SHEPIHH, /I OIEHKH WX 00me OnochepHBIX M IETOCTHBIX
ouoreoneHotTndeckux pyukmuit — UIK-4.1.

B xone pelieHust CUTyaliMOHHOM 3aaun MPEINPUHSTA MOIBITKA €€ PelIeHUS.

HeynoBieTBOpHTEIBHO BHICTABJISIETCS CTY/ACHTY, KOTOPbBIH

— He MoXeT npyUMeHHUTh 3HAHUS OCHOBHBIX OOIIMX 3aKOHOMEPHOCTEW B 00JIACTH XUMHH,
HayK o 3emyie, OMOJIOTUU M SKOJOTHH JUIsl (POPMHUPOBAHMS MPEACTABICHUA O OMOTEOXUMHUU KaK
HayKd, M3ydarolledl XMMHUYECKUH COCTAaB JKMBOIO BEUIECTBA M TI'E€OXMMHUYECKHE IHPOLECCHI,
nporekaromue B buocdepe 3emnu npu ydactuu KUBOro BemiectBa. He 3HaeT TeopeTHuecKux
ocHoB mgucouruina — MOTTK-1.1.

— He ymeer ycraHaBinuBaTh NPUYMHHO - CIIEJCTBEHHBIE CBSI3U IMPOIIECCOB MUTIpPALUU
XUMHYECKHX JJEMEHTOB B CHUCTEME: <CKHUBBIE OpPraHU3Mbl — OKpYXKawollas cpeaay.
JleMOHCTpHUpYET OYeHb TOBEPXHOCTHBIE MpecTaBieHus no ganHou teme — MOTIK-2.1.

— He MoxeT naTe aHaJU3 U OLEHUTH BIIMSAHHME SKOJIOTMYECKUX (B T.4. aHTPOIOTEHHBIX)
(bakTOpOB Ha MPOIIECCHl MUTPALIUA XUMUYECKUX DJIEMEHTOB, 3aKOHOMEPHOCTEN UX aKKYMYJIALINH,
ydacTue B TEOXMMHUYECKHUX MPOIIeccax 30HbI runepreHesa u nouBoodpazosanus — UITK-2.4.

— He Bnageer 3HaHUSMH OCHOB TEOpUH (POPMHPOBAHHS II0YB, KaK MPHUPOIHOTO
o0pa3oBaHUsl W AKKyMyJISITOpa SHEPrHH, IS OIEHKH HX OO0meOHOCHEpHBIX W IEIOCTHBIX
ouoreonenotTndeckux pyukmuit — UI1K-4.1.

B xoze pemenust cHTyaliiOHHOW 33291 JONMYIIEHBI TPyObIe OMMOKY, 3a/1a4a HE pelleHa.

HNudopmanus o pazpadoTunkax
Cepenuna B.I1., mpodeccop, a-p 6mon. Hayk, mpodeccop kad. MOYBOBEACHHS M YKOJIOTUU ITOYB
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