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JIncT BHeceHUs H3MEHEeHU I

B PIIJI 51.0.12.06 Ocrogvt munepanocuu u Kpucmauioxumuu

CBenenusi 00 yTBepKIeHUN:
Yr1BepxkaeHa YUEHBIM COBETOM (aKyabTeTa

(mportokon Yuénoro coBera ¢pakynprera Ne 6a ot 11.03.2021)

Ha 2021 rox Habopa

Onobpena Ha 3aceJaHUU METOAMYECKOW KOMHCCUU

(mpoToKOJI MeToauYecKoi komuccuu ¢axkynabrera Ne 3 ot 25.02.2021)
Ono6pena Ha 3acenanuu kaheaps EJ]

(mpotokon Ne 6 ot 17.02.2021) A.T". XKXykoBa

VYr1BepxkaeHa YUEHbIM COBETOM (aKyabTeTa

(mpoTtokon Yué€noro coBeta ¢akynpTeTa Ne 8 ot 15.03.2022)

Ha 2021 rox Habopa

Onobpena Ha 3aceJaHUHU METOAMYECKOW KOMHCCUU

(mpoToKoJa MeToauuecKoi komuccuu ¢axynabrera Ne 3 ot 28.02.2022)
Onobpena Ha 3aceganuu kadenpsr EJI

(mpotokon Ne 6 ot 16.02.2022) A.T". XKXykoBa

VYr1BepxkaeHa YUEHBIM COBETOM (aKyabTeTa

(mpoTtokon Yué€noro coBeta ¢akynpTera Ne 7 ot 16.03.2023)

Ha 2021 rox Habopa

OnoOpeHa Ha 3aceJaHuH METOANIECKON KOMUCCUHT

(mpoTokoa MeToauuecKoi komuccuu ¢axynabrera Ne 3 ot 17.02.2023)
Onobpena Ha 3acenannu kadenpsr EJI

(mpotokon Ne 6 ot 26.01.2023) A.T". XKXykoBa

VYr1BepxkaeHa YUEHbIM COBETOM (aKyabTeTa

(mpoTtokon Yué€noro coBeta ¢akynbTeTa Ne 6 ot 20.03.2024)

Ha 2021 rox Habopa

OnoOpeHa Ha 3aceJaHud METOANIECKON KOMUCCUHT

(mpoTokoa MeToauuecKoi komuccuu ¢axynabrera Ne 3 ot 20.02.2024)
Onobpena Ha 3acegannu kadenpsr EJI

(mpotokon Ne 7 ot 14.03.2024) A.T". XKXykoBa
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1 eap TUCHUIIHHBI.

B pesynaprare OoCBO€HMA MAHHOM JUCHMIUIMHBL Y

oOyJaromierocss JOJKHBI OBITh

c(OopMHPOBAaHbI KOMIIETEHIIMM OCHOBHOHM NpodeccHoHanbHON 00pa30BaTENbHON MPOTrpaMMBbI
OakanaBpuarta (nanee - OITOIN):

IK-1

CopepxaHre KOMIETEHIUNA KaK TUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHHs MO JHUCLHUILIMHE

cM. Tadymnsl 1 u 2.

1.1 ®opmupyembie KOMIIETEHIIMA
Tabmuua 1 - @opMupyembie TUCHUILIMHON KOMIIETCHIIUN

Haunmenosanue Buga Haumenosanue Kox u Ha3BaHMe KOMIIETEHIINU
KOMIIETCHIIUU KaTeropuu (rpymbl)
(vHusepcanvHas, KOMIETEHIIUH
obwenpogheccuonanvHas
, NpoghecCUOHAIbHASL)
npodeccuoHanpHas buonorus u Xumus [TK-1 CnocobeH MpUMEHsITh 3HAHUS B

00J1acTH OMOJIOTUH U XUMUU JJIS PEIICHUS
MPUKJIAIHBIX 33729 00pa3oBaTeIbHON
NEATETbHOCTH

1.2 UHAUKATOPHI JOCTUKEHUS KOMIIETEHIIUil
Tabmuma 2 — MHAMKaTOpHI TOCTHKEHUS KOMIIETSHITHH, (POPMHUPYEMBbIE TUCITATTHHOMN

Kong 1 na3zsanue
KOMIIETEHIIUHA

Nuaukaropel
TOCTYDKEHUS
kommerenuu mo OITOIT

JIMCLUIUIMHBL ¥ IPAKTHKH, (hOpMUpYIOIIHE
koMmrereuo OITOIT]

TIK-1 Crocoben
NPUMCHSTh 3HAHUS B
o0macTy OMOJIOTUH U
XUMHH JUTS PEILICHHUS
NPUKIAJHBIX 3344
o0Opa3oBaTenbHON
EITENBHOCTH

[IK-1.2 OGmamaet
HABBIKAMH HCIIOJIH30BAHUS
B po(heCCHOHATBHOMN
obpazoBaTeapHOM
JESATSILHOCTH
CHCTEMATHU3UPOBAHHBIX
TEOPETUICCKUX U
MPAKTUYICCKUX 3HAHHIMA
XMUMHYECKUX HAYK

B1.0.09 Metonp!l ucciae 0BaHusA B
JIeSITENHHOCTH IIeaarora

b1.0.11.01 IuTomorust ¢ ocCHOBaMH
THUCTOJIOTHH 1 YMOPHOJIOTHH

b1.0.11.02 3o00n0rus

b1.0.11.03 boranuka ¢ ocHOBaMH
MHUKPOOHOJIOTHH ¥ (PU3HOJIOTUH PACTCHHIMA
b1.0.11.04 Anatomus yeaoBeKa
B1.0.11.07 O611as >xoi0rust

51.0.11.06 ®u3nonorus yenoBeka u
JKMBOTHBIX

b1.0.11.08 buoxumus

b1.0.11.09 MonekynspHast OuOI0THS U
reHeTHKa

b1.0.11.10 Teopus 3BoMIOINN

b1.0.11.05 ITouBoBeACHNE C OCHOBAMU
3eMJIE M

b1.0.12.01 OCHOBHI CTEXHOMETPHUH U
XUMHYECKOTO IKCIIEPUMEHTA

b1.0.12.02 O6mas u HeOpraHudecKass XUMHUS
b1.0.12.03 Opraanyueckast XAMHUS 1 OCHOBBI
CYIIPaMOJICKYISIPHON XUMHUH

b1.0.12.04 ®usnyeckas U KOJIIOUIHAS XUMHUS
b1.0.12.05 Ananutudeckast XUMHS
F1.0.12.06 OcHOBBI MUHEPAJTOTHH U
KPHUCTALIOXHUMUH

b1.0.12.07 [IpuknagHas XuMus 1
OpraHNYeCKU CUHTE3




Kon n Ha3Banue
KOMIICTCHIINN

Nuaukaropel
IOCTHIKEHUSI
koMmrerennuu mo OITOIT

JIMCIMIUTMHBI U IPAKTHKH, POPMHUPYIOIITHE
koMmrerennuo OITOIT

b1.0.12.08 Xumust BEICOKOMOJICKYIIIPHBIX
COEIMHECHUIM

Bb1.0.13 Metoauka o0y4eHus] U BOCITUTAHUS 110
pouiIr0 OUOJIOTHs

B1.0.14 Metoauka o0yueHHs 1 BOCIIUTAHUS 110
IPOPHITIO XUMHS

b1.B.02 ®usnveckas reorpadust

b1.B.03 buoreorpadus

b1.B.04 Dxonorus pacTeHU U )KMBOTHBIX
b1.B.05 DBomtonmonnas (pu3nonorus
b1.B.06 OcHOBBI TOKCHUKOJIOTHH

b1.B.07 Xumus nepexoIHbIX dJIEMEHTOB
Bb1.B.08 Xumnueckuii 3KCIEpUMEHT B IIKOJIE
b1.B./1IB.01.01 IIpodunaktuka BpeaHBIX
MPUBBIYEK ¥ (HOPMHUPOBAHUE 3I0POBOTO 0Opasa
HKU3HU

b1.B.JIB.01.02 buomorus noia u
PENPOAYKTUBHOE 3I0POBBHE

b1.B.JIB.02.01 Xumus OHOIOTHIECKH
AKTUBHBIX BEIECTB

b1.B./IB.02.02 IIpupomHbie u CHHTETHICCKHE
AHTHOKCHIAHTHI

B2.0.01(Y) O3HakoMuTeNbHAS IPAKTHKA.
3HAKOMCTBO ¢ 00pa30BaTEIbHON OpraHu3aueit
b2.0.02(Y) IIpoekTHO-TeXHOIOTHIECKAsI
MpaKTHKa. Y4eOHO-UCCIIeIOBATENbCKAS H
MIPOEKTHAS ICATEIBHOCTh IITKOJILHUKOB
b2.0.05(I1) Texuonormueckas (IPOSKTHO-
TEXHOJIOTHYECKas) MPaKTHKA. Y4eOHO-
UCCJICJIOBATEIbCKAS U TPOSKTHAS
JIeSITeIbHOCTD NIKOJIEHUKOB

b2.0.06(I1) Ilegarornueckas mpaKkTHKA.
OcHoBHas IIKOJIA

Bb2.0.07(I1) Ilegaroruyeckas npakTHKa.
Craprmas mKkosia

Bb2.B.01(Y) TexHnonorudeckas mpakTHKa
Bb2.B.02(Y) TexHonorudeckas mpakTUKa.
IIpakTrka 1o cUCTEMaTUKE PACTEHUM U
300JI0TAY TIO3BOHOYHBIX

Bb2.B.03(Y) TexHonorudeckas mpakTUKa.
[IpakTuka 1o NOYBOBEICHUIO C OCHOBAMHU
3eMIIeenus

Bb2.B.04(Y) TexHonorudeckas mpakTUKa.
KomriekcHast mpakTHKa 10 XUMUHU
b2.B.05(Y) Texnonorndeckas mpakTHKa.
KomruiekcHas mpakTrka 1mo Onosoruu
Bb2.0.08(I1x) [MpexaumnmoMHast mpakTUKa
Bb3.01(I") [ToaroToBKa k coave u caava
rOCyIapCTBEHHOTO 3K3aMeHa

Bb3.02(/]) BrimonHenue v 3ammra BHITYCKHOM
KBaJTM(PHUKALMOHHON pabOTHI

DT/1.02 OU3HOIOTHS KUBBIX CHCTEM




1.3 3nanusi, yMenus, HaBbIkH (3YB) no nucuuninne
Tabnuua 3 — 3Hanus1, yMeHUs, HABBIKU, GOPMUPYEMbIE TUCIUTITHHON

Kon 1 na3zpanne
KOMIIETEHIIUHA

MHIUKaTOPBI MOCTIKEHUS
KOMIIETCHIIUHU, 3aKPETIICHHBIC
3a JUCHUILTHHON

3nanus, ymeHus, HaBeikd (3YB),
(hopMupyeMBbIe AUCTUTUTHHOMN

IIK-1 Cnocoben
NPUMCHSITh 3HAHUS B
ob6acTy OMOJIOTHH U
XUMUH JUJIS PEIICHHS
NPUKIIAIHBIX 33134
o0OpazoBarenbHON
JEATETLHOCTH

IIK-1.2 Obnamaer
HaBbIKaMU HCIIOIb30BaHUS
B IIpoecCHOHATBHOM
o0OpazoBarenbHON
JeSITeIbHOCTH
CUCTEMATU3UPOBAHHBIX
TEOPETUYECKUX U
MPAKTUYECKUX 3HAHUI
XUMHUYECKHUX HAYK

3namo:

- pyHIaMEHTAJIbHBIC 3aKOHBI, SIBJICHUS
U TIPOIIECCHI, M3y4aeMble XHUMHUEIH;

- KJIJACCUYECKUE U COBPEMEHHBIE
METO/IbI aHAJIN3a BEIICCTB.

VYmems:

- MPOBOJIUTH AHAIIU3 BEUIECTB C
ITOMOIIBIO KJIACCUYECKHUX U
COBPEMEHHBIX METOJIOB.

- MCMOJIb30BAaTh XMMHUYECKUE 3HAHUS B
npohecCHOHATLHOM e TEIILHOCTH;
Bnaoemo:

- OCHOBHBIMU XUMHYECKHMU U
(U3UYECKUMU TTOHSATUSIMH, 3HAHUSIMH
3aKOHOMEPHOCTEN XUMUYECKUX
MIPOIECCOB U SIBICHUI




2 O0béM 1 TPYAOEMKOCTDH IUCHMILUIMHBI 110 BUAM y4eOHbIX 3aHATHH.

DopMBbI IPOMEKYTOUHON ATTECTAUH.

Tabmuma 4 — O0beM U TPYA0EMKOCTh JUCITUTIIMHBI 110 BUJaM y4eOHBIX 3aHSATHH

OOmast TpyI0OEMKOCTb | BUABI y4eOHOM pabOTHI IO TUCHUIUINHE,
NPOBOJMMEIE B Pa3HBIX (popmax

O0BéM yacos 1o Gpopmam

o0yJeHMS

00

0390

300

1 OGr1ast TPyA0E€MKOCTh JUCIIUILINHBI

72

2 KonrakTHas pabota 00Oydarommxcs ¢ mpernojaBateneM (1Mo BUaaM
y4eOHBIX 3aHATHI) (BCETO)

40

AynutopHas pabota (Bcero):

40

B TOM 4YHUCIJIC:

JIEKIINHA

IMPAKTHYCCKHUE 3aHATUA, CEMUHAPBI

NPaKTUKYMBI

nabopaTopHbIe PabOTHI

B HHTEPAKTUBHOM (hopme

B DJIGKTPOHHOH hopme

BreayauropHast pabota (Bcero):

B TOM 4HCJC, WMHAMBHIyaJibHAas padoTa OO0YyYarOIIUXCS C
MpernoiaBaTeacM

IOJIFOTOBKA KypCOBOM paboThl /KOHTaKTHAs paboTa'

IpYIIOBasi, WHAWBHIyalbHAsS KOHCYJIbTAIUS U WHBIC BHUJIbI
yUeOHOW MEeATETBHOCTH, MPEAYCMATPUBAIOIINE TPYIIOBYIO
WIH 0o0yJarommxess ¢

WHIWBUAYaIbHYI0  paboty

Mpero1aBareem)

TBOpYECKas padbora (dcce)

3 CamocTtosTenbHas paboTa 00ydarouxcs (BCero)

32

4 TIpomexxyTouHasl aTTeCTalUsl OOYUYAIOIIerocs - SK3aMEH /3aueT ¢
OIICHKOW / 3auer (ykazamv opmy u No cemecmpa 6 omoenvHoU
cmpoxke) W 00BEM YACOB, BBIACICHHBIH HA MPOMEKYTOUHYIO
aTTeCTaIHIO:

3auer
B 8 ceM.

3. Y4yeOHO-TeMaTHYECKHMI IVIAH U CO/iePKAHME NUCHMILJIMHBI.

3.1 YyeOHO-TEMATHYECKHUH MJIAH




Tabnuua 5 - YueOHO-TeMaTHUeCKUH IJIaH OYHOM U 320YHOM (OPMBI 00yUEHUs

Oo6mas TpynoeMKoCTh 3aHATHII (dac.) DOpMEI
Pazaensl 1 TeMBbl TUCHUIIITUHBI IPYAOEM 020 300 Kﬁ%ﬂéﬁfn
= 110 3AHATHSM KOCTb |  AyuTOpH. AyauTOopH. TPOMEIKYTOTHO
B (scezo 3aHATHUS CPC | 3amsatua | CPC | ii arrecTauuu
P uac.) JICKI]. | IPAKT. JICKII. | IPaKT, ycneBaemMocCTu
Cemectp 8
1 [IpeameT u 3a1a91 MUHEPAJIOTHH U 10 2 - 8 - - - | IIP - Nel,
KPUCTAJUIOXUMHUHU Ne 2
2 Munepabt 26 6 12 8 - - IIP - Ne 3,
Ne4, Ne 5,
Ne 6, No 7,
I1P-2
3 [Iponeccrr MuHEpaIO00pa3OBaHUs 14 6 - 8 - - - | TIP-Ne 8
4 Kpucrammaeckas CTpykTypa 22 2 12 8 - - - | TC-2
MUHEPAJIOB U UX CBOMCTBA [1P-2
[IpomekyToUHasT aTTECTAITUS - 3auem YO-3
MTOI'O no cemectpy 8 72 16 24 | 32 - - -

ITpumedanne: YO - yerHbIit onpoc, YO-1 - cobecenoBanue, YO-2 - kommmokBuyMm, YO-3 - 3ader, YO-4 — sk3aMeH,
ITP - mucemennas pabdota, [1P-1 - tect, [IP-2 - konTpoNbHAs pabota, [TP-3 acce, I1P-4 - pedepar, I1P-5 - kypcoBas
pabota, [TP-6 - HayuyHO-y4eOHBIH OTUET 1O TpakTuke, [1P-7 - otaer no HUPC, U3 —muauBunyansHoe 3ananue; TC

- KOHTPOJIb C IPUMEHEHUEM TeXHUIECKHX cpencTB, TC-1 - koMmbproTepHOe TecTrpoBanue, TC-2 - yueOHbIe 3aa4H,
TC-3 - KOMIUIEKCHBIE CHTYaITHOHHBIC 3a1a91

3.2. Conep:xaHue 3aHATHH N0 BUAaAM y4eOHOH padoThI
Ta6muma 6 — Coxeprxanue JUCITUTIITMHBI

Ne HaumenoBanue
Conepxanue
n/n pa3nena TUCHMILINHBI
l. Pa3nen 1. [Ipeamer 1 3a1a4u MUHEPAJIOTHA U KPUCTAJIOXUMHH.
Cooepoicanue n1ekyuoHHo20 Kypca
I1.1. Xumuaeckas hopma Xumudaeckas hopma opranuzanuu Mmarepun. Kpucrammdaeckoe
OpraHM3aly MaTepuu U | U aMOp(HOE CTpPOEHHE BelecTBa. EMUHCTBO BHYTPEHHUX U
MOHSITUE O BHEITHUX 000JI09eK 3eMHOTO mapa
KPUCTAJUTMYECKOM U
aMOp(QHOM CTPOEHHUH
BeriecTna. (2 yaca)
2. Pasznen 2. MuHnepaJbl.
Cooepoicanue n1ekyuoHHo20 Kypca
2.1. [Tonstue o munepane u | [lonarue o MuHepasie Kak NpupoAHOM BelecTBe. PU3MKO-
(GOpMBI UX HAXOXKJIEHUS | XMMHUYECKUE CBOMCTBA MUHEPAIOB. MUHEpaJIbHBIE arperaThl.
B nipupojie. CoiicTBa Haubonee pacnpocTpaHeHHbIE U TPAKTUYECKH BaKHBIC
MUHEpamoB. (4 yaca) MUHEpaIbL.




Ne HaumenoBaHue
Conepxanue
n/n pa3nesia TUCHUNIHHBI
2.2 Knaccudukamnmm ['eHeTH4eckas 1 XUMUKO-CTPYKTYpHas kinaccudukamuu. OOmas
MUHEPAJIOB, XapaKTepuCcTHKa KjaccoB «CaMOpOIHbIE 3JIEMEHThI»,

XapaKTEPUCTHKA KIIACCOB
(4 gaca).

«Cynpduasn», «Oxcuasl, ['mapokcuap», «KapOoHaTH,
«Cynbdateiy, «Cuaukate». J[lnarHocTuuecKkre mMpu3HaKH,
MIPOUCXO0KICHUE, UCIIOJIB30BAHNE BAXKHEUIIIUX MTPEACTABUTENEH.
CTpoeHne KpUCTAIUIMUECKON PEUIETKU KaK KpUTEpUid
KJIacCU(UKALUU CUITMKATOB.

Temvl 1abopamopHbix 3aHAMUL

2.3. Jlmarnoctudeckue Pacno3HaBaHye OCHOBHBIX JUArHOCTHYECKUX CBOMCTB
CBOMCTBAa MUHEPAJIOB. (2 | MUHEPAJIOB B 00pa3Iiax KOJUICKITUH.
qaca)

2.4. MuHepaisl KJ1accoB N3yuyenne MuHepanos kinaccoB «CaMOpPOIHBIE 3JIEMEHTHI» U
«CamopoiHbIE «Cynb}puasn» 1Mo KOIEKIHUIM.
DIIEMEHTHI» U
«Cynpduasn» (2 gaca)

2.5. MuHnepaiibl KI1acCoB N3yuenune MmunepasioB kinaccoB «Okcunb», « uapokcuib», mo
«OKcuap, KOJUIEKILIUSIM.
«'mapokcuapl» (2 gaca)

2.6. MuHepaisl KJ1accoB N3zyuenune muHepanoB kiaccoB «Kapoonats» u «CynbdaTsi»
«KapOoHats», 10 KOJUIEKIIUSIM.
«Cynbdatei». (2 yaca)

2.7. Musnepaiibl Ki1acca N3ydenune MuHepasioB kinacca «CHIMKATBD) IO KOJUJIEKIUSIM.
«Cunukatsl». (4 gaca)

3. Pasznen 3. Ilpoueccsl MuHepaa000pa3oBaHus

CoOeporcanue 1eKYuoHHo20 Kypca

3.1. OHAOreHHble nporeccsl | MuHepaiooOpazoBaHHe IPU PACKPUCTAILTU3AIMHA MarMbl.
MHUHEpaJIo00pa30BaHUs [TonsaTue o THAPOTEPMATIHLHO-ITHEBMATOIMTOBOM IIPOLIECCE
(4 gaca) MUHepanooOpazoBaHus. OCOOEHHOCTH MUHEPATI000pa30BaHUS

npu MmeTamopdusme.

3.2. DK30T€HHBIE TPOLIECCHI OcanouHoe ¥ TUIIEPTreHHOE MUHEPATO00pa30BaHKE.
MHUHepasiooOpa3zoBaHusi. | ['eHeTHueckas ¥ XMMHUKO-CTPYKTYpHAs KJIaCCU(PHUKAIIIH
(2 gaca) MHUHEPAJIOB.

4. Pa3nen 4. Kpucrauimueckasi CTpYKTypa MHHEPAJIOB U UX CBOWCTBA

Cooepoicanue n1ekyuoHHo20 Kypca

4.1.

Kpucramnmueckas
CTPYKTypa MUHEPAJIOB,
CJIararonifx 3eMHYIO
KOpY (CHUJIMKATOB). (2
yaca)

3aBUCUMOCTbH CBOMCTB MHUHEPAJIOB OT UX KPUCTATUTMYECKOU
CTPYKTYpBHI.

Temvl nabopamopmbix 3auamuil

4.2.

OcTpoBHBIE, LIENOYEYHBIE

Y JICHTOYHBIC CHUIIUKATBI.
(2 gaca)

N3ydenune CBOWCTB MUHEPAJIOB MO KOJUICKIIUASIM




Ne HaumenoBaHue
Conepxanue
n/n pa3nena TUCHMILINHBI
43 JluctoBeie cunmukathel. (4 | 3yueHue cBOMCTB MHHEPATIOB TIO KOJIICKITHSIM
yaca)
4.4. KapkacHbie cunukatsl. (4 | Mi3ydeHue CBOMCTB MUHEPAJIOB MO KOJUICKIIUSIM
yaca)
4.5. KoHnTponsHOE 3aHsTHE Omnpoc no Teme

«Kpucrammueckoe
CTPOEHUE CUIIUKATOBY. (2
yaca)

KOMIIeTeHUMI 00y4alinerocsi B TeKyumed u NpoMe:KyTOYHOI aTTecTalluu.

4 Tlopsagok

OLICHUBAHUHA YCII€EBAEMOCTH H

c¢pOopMUPOBAHHOCTH

ILJIH MHOJIOKUTEIHLHOU OICHKHU IO PE3yJibTaTaM OCBOCHUSA NUCIHUIIIIMHBI 06yan0meMyc;1
HEOOXO/MMO BBINOJIHUTH BCE YCTAHOBJIEHHBIC BHIBI y4eOHOW paboThl. OleHKa pe3ylbTaToB
paboTsl oOy4varomierocs B 0aymuiax (1o BuaaMm) MpuBeeHa B Tadmie 7.

Tabmuma 7 — bamibHO-pEeHTHHTOBAs OIICHKAa pEe3yJabTaTOB Y4YEOHOW NEATEIbHOCTH
oOyuaronuxcs 1o BuaaM B § ceMecTpe

No | Kon Bun yaeOHol | Pesynprar yueOHou | Cpoku Kon- Kon-
n/n | GopMup | neATENTLHOCTH JESTEIbHOCTH clauu BO BO
yemoit paboThI BO3MO | HaOp
KOMIIETE KHBIX | aHH
HIUA Oauio | BIX
B Oan
(m | oB
in/max
)
8 cemecTp
1. OIIK-8 ITocemenue nexkun KoHcnekTe! neknui B TeueHue| 6/6
cemecTpa
2. OIIK-8 ITocemenue 3amycy  BBIIIOJHEHHLIX B Teuenue| 5/9
MPAKTUYECKHIX 3amaHuii B pabouux ccemecTpa
3aHSATUN TETPANISIX
4. OIIK-8 | KontponbHas pabota 3ader 1o pabote B teuenue| 20/39
cemecTpa
5. OIIK-8 | TectupoBanue 1o | BeinmosiHeHUE TECTOBBIX [B teuenue| 10/26
JTUCIUTLTHE: 3alaHui cemecTpa
CyMMa 0ajutoB M0 TEKYIIEMY KOHTPOJIIO 32 CEMEeCTp: 41/80
7. OIIK-8 | 3auer c oreHKOI Cnauva 3aueta no 10/20
pacnucaHuio
CymMa 6ajyioB 10 MPOMEKYTOYHOMY KOHTPOJIIO 32 CEMECTp: 51/100

Ilpunosrcenue k mabnuye 7

Kpurepun onieHuBanus pe3yabTaTOB y4eOHOM IEATETbHOCTH:
a) Ilocemenue nexumid. IlocemeHne JIEKIMOHHBIX 3aHATHH oueHuBaeTcs B 1,0 Oaml.
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[Toporoseriii 6amn - 4. CtyneHT, moceTuBmui MeHee 4 (u3 6) neknuii, monydaer 0 GayioB MO
3TOMYy KpuTepuio. He mocemnieHHbIe JIEKIUU IO YBAaXXUTEIbHBIM MPUYMHAM, aBTOMATHYECKU
T0OABIISIFOTCS K O0IIei cyMMe 0asuIoB IO TTOKa3aTelo.

0) Ilocemenne npakTHuecKux 3aHsaThid. [locenienne NpakTHUECKUX 3aHITUN OLIEHUBAETCS B
1,0 6amn. [Toporoseiii 6amt - 5. CTyneHT, nmoceTuBmmii MeHee S (U3 9) 3ansTuil, momydaetr 0
0alIoB MO ATOMYy KpuTepuio. He TmocemeHHbIe 3aHITHS 1O YBAKHUTEIBHBIM TMPUYHHAM,
ABTOMATHUYECKU JOOABIISIIOTCS K OOIIei CyMMe 0aslIoB IO TTOKa3aTelo.

B) KontponbHas pabota. BbIMOTHEHHE KOHTPOJBHBIX pabOT SBISETCS O00s3aTEIbHBIM
yueOHBIM BUAOM paboThl cTyaeHTa. KoHTposnbHas paboTa OLEHMBAETCS MO LIKaje: pelleHHbIe
3amanusa cocTaBistioT 70 - 80% - 20 6amos; 81 — 100% - 39 6am.

r) TectupoBaHue MO AUCIUIUIMHE. TECTOBBI BapMaHT BKJIIOYAIOT B ceOs 25 BOMPOCOB.
Bcero crymeHTOM MOXET OBITH TONYyYeHO 25 MPaBUIIBHBIX OTBETOB 32 KOHTPOJBHBIA TECT.
IToporoBoe 3nauenue — 10 mpaBUIIbHBIX OTBETOB. CTYAEHT, OTBETUBIINN BEpHO Ha MeHee yeM 10
3amanuii Tecta, momydaer () 6ayUIOB MO 3TOMY KPUTEPHUIO. 3HAHUS MO TUCIHUIUIMHE CUUTAIOTCS
3alUIICHHBIMU:

- Ha 10 GamnoB, ecnu AaHBl IPaBUILHBIE OTBETHI Ha 15-18 3amanuii Tecra;

- Ha 18 GamioB, eciu AaHBI IPAaBUIIbHBIE OTBETHI HA 19-22 3amanus Tecra,

- Ha 26 0ayIoB, €Clii JaHbl IPABHIILHBIC OTBETHI Ha 23-25 3aaHuii TecTa.

1) 3adeT. 3HaHUS O JUCIUIUIMHE CUUTAIOTCS 3aIUIIEHHBIMHU T10 IIIKaJIe:

- 10 6amioB BBICTAaBIAETCA CTYICHTY, OTBET KOTOPOTO COACPKHUT HEKOTOPHIE MPOOEIHI B
3HAHWW OCHOBHOTO COJEp)KaHHsA Yy4yeOHOM mporpamMmbl JUCHUIUIMHBL M HE YMEIOLIETro
UCII0JIb30BATh MOTYYEHHBIE 3HAHUS MPU PEIICHUH MPAKTHYECKUX 3a]au.

- 15 GamnoB BBICTABIAETCS B TOM CiIy4yae, MPU KOTOPOM CTYACHT OCBOWJ TOJHLKO OCHOBHOM
Marepuai, HO HE 3HaeT OTACNbHBIX [eTalei, AOMyCKaeT HETOYHOCTH, HEAOCTaTOYHO
IpaBWIbHbIE (DOPMYIUPOBKH, HapyIIaeT MOCIEA0BATEIbHOCTh B H3JIOKEHUU MPOTPAMMHOIO
MaTepuaia U UCTIBITHIBACT 3aTPY/AHCHUS B BHITIOTHEHUH MPAKTUYECKUX 3a/IaHUH.

- 20 6ayTOB BBICTABIISACTCS, €CJIM CTYACHT TBEPAO 3HAET MPOTrPaMMHBIN MaTepHal, TPaMOTHO
U 10 CYIIECTBY M3Jaraer ero, He JOIMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC,
MOKET TPaBUIBHO MPUMEHITh TEOPETUUYECKHE IMIOJIOKEHUsI U BjaJeeT HEeOOXOAUMBIMU
YMEHHSIMH U HaBBIKAMU TIPU BBHITIOJTHEHUH MPAKTUYSCKUX 3aIaHUH.

Tabmuua. IlepeBox OGamnoB u3 100-OamnpHOW IIKambl B YHCIOBOW W OyKBEHHBIH
skBuBaJieHT (u3 [lonokeHus o Oa/IbHO - PEHTHHTOBOW CHCTEME OIICHKH JCSATEIHbHOCTH
crynerToB KemI'VY (30.12.2016r.)

Cymma 6annos o .
Oyenxa bykeennviii sxeusanenm
OUCYUNTIUHDBL
86 - 100 5 OTIINYHO
66 - 85 4 XOpOIIO
51-65 3 YIOBJIETBOPUTEIBHO
0-50 2 HEYJIOBJIETBOPUTEIBHO
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5 MarepuajibHO-TeXHHYeCKOe, IPOrpaMMHOe U Y4eOHO-MeTOoAnYecKoe
odecrneyeHue TUCHUNIHHBI.

5.1 YueOnasi iuTeparypa
OcHoBHasi yueOHasi JuTepaTypa

1. Koctrok, FO.H. Munepans! u ropasie mopozsl: yueoHoe mocobue: [16+] / FO.H. Kocriok ;
HOxubpIlt dhenepanbHblii yHUBEpCcHTET. — PoctoB-Ha-Jlony; Taranpor: HOxHbBIN (enepanbHBIA
yauBepcurer, 2019. — 123 ¢ wun. — Pexum gocTyna: 1O  NOAIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=577841 (nara obpamenus: 10.11.2020). —
Bubmuorp. B kH. — ISBN 978-5-9275-3248-3. — TeKCT: 37€KTPOHHBIHA.

2. Ilyraues, B.M. Kpucramioxumus: yudeOHoe mocobue / B.M. Ilyraue. — Kemeposo:
KemepoBckuii rocynapctBenHslil ynusepcurert, 2013. — 104 ¢. — Pexum gocTtyna: o noamnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=232461 (mara obpamenus: 10.11.2020).
— ISBN 978-5-8353-1322-8. — TeKCT: 371€KTPOHHBIN.

3. bacanaes, F0.M. Kpucramiopusuka u kpucrauioxumus: yaueoHoe nocobue / KO.M. bacanaes ;
KemepoBckuii rocynapcTBeHHbI yHUBEpCHUTET. — KemepoBo: KemepoBCKui TocyaapCTBEHHBIN
yauBepcuter, 2014. — 403 c¢: wun. — Pexum gocTyna: 1O  NOAIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=278304 (nara obpamenus: 10.11.2020). —
Bubmuorp. B kH. — ISBN 978-5-8353-1712-7. — TeKcT: 37€KTPOHHBIHA.

JlomoJiHUTeIbHASL y4eOHAas JIuTepaTypa

1. I'ymeposa H. B. I'eonorust [Tekct] : yaeObnoe mocodue st By3oB / H. B. I'ymeposa, B. I1.
VYnonos. - Tomck : U3narensctBo ToMckoro noiurexuuyeckoro yausepcurera, 2010. - 99 c.

2. Koponogsckuii H.B., ficamanoB H.A. I'eonorus [ Tekcr]: yaeOnuk ans By3os / H. B.
Koponosckuii, H. A. fSlcamanoB. — M.: 3x. nent «Axagemus», 2010. — 446 c.

3. Bparuna, B.W. Kpucramiorpadus, MuHepanorust 1 000TameHne Mmojae3HbIX HCKOTaeMbIX:
yuebHoe nocobue / B.W. bparuna; Cubupckuii ¢penepanbublii yHuBepcuTeT. — KpacHosipek:
Cubupckuit peaepanbupiii yauBepcuteT (COVY), 2012, — 152 c. : mi., cxeMm., Tadbn. — Pexum
nocryna: mo noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=363881 (maTta
obpamenus: 10.11.2020). — bubnuorp. B kH. — ISBN 978-5-7638-2647-0. — Tekcr:
JJIEKTPOHHBIN.

4. HosocenoB, K.JI. OcHOBbI TeoMeTpuyecKoW Kpuctammorpaduu: ydeOHOoe Tmocodue /
K.JI. HoBocenoB; MuHnucrepctBo oOpaszoBanus Poccuiickoit ®eneparnuu, HanmoHansHbIM
uccienoBarebckuii  TOMCKHIM TrocymapCTBEHHbIM yHUBeEpcuTeT. — Tomck: WM3marenbcTBO
TomMckoro monuTexHudeckoro yHusepcutera, 2015. — 73 c. : wn., Tabn., cxem. — Pexum
noctymna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=442772 (nara
obpamienus: 10.11.2020). — bubauorp. B kKH. — TeKCT: 3I€KTPOHHBIH.

5.2 MarepuajJibHO-TeXHHYECKOe M  MPOrpaMMHoe olecneyeHue
AUCHUIJINHBI.

VY4eOHble 3aHATHA MO0 TUCUUIUIMHE NpoBoAsATca B yueOHbIX ayautopusx KI'TIM KemI['Y
yaeOHoro koprryca Ne5 (yn. Ky3nenosa, 1. 6):

340 YueGHast aynuTopust (MyJIbTUMEANIHHAS) U1l IPOBEICHUS:
- 3aHATUH JEKIIMOHHOTO TUIIA;

CneunanusupoBanHas (yueOHasi) MedesIb: T0CKa MeJIOBast, Kageapa, CTOJIBI, CTYJIbSI.
O06opynoBanue: cmayuoxapHoe - KOMIBIOTEP, IPOEKTOP, IKPaH.
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Hcnoab3yemoe nporpammHuoe odecnedenne: MSWindows (MicrosoftlmaginePremium 3 year
no cyomuueHsnoHHomy poroopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r1.),
LibreOffice (cBobomHO pacpocTtpansemoe [10).
HNurepHer ¢ o6ecnevenuem gocryna B IUOC.

344 JlaGopaTopusi o001Iero 3emMJieBeleHHsl M Te0JIOTHMH. YueOHas ayauTopus IS
MPOBEJCHHUS:

-3aHATUI 1a0OPAaTOPHOTO THIIA;

- I71sl TPYNIOBBIX U UHJUWBUIYAIbHBIX KOHCYJIbTAIIHI;

- TEKYILIET0 KOHTPOJIS M MPOMEXKYTOYHOM aTTecTalnu.
CneuunanusupoBanHas (yueOHasi) MeOesIb: I0CKa MEJIOBasi, CTOJIbI, CTYJIbS.

OO6opynoBanue J1Jisl MPe3eHTAIUN Y4eOHOT0 MATEPHAJIA: NepeHOCHOe - HOYTOYK, TIPOEKTOP,
JKpaH.
JlaGopaTropHoe o0opyaoBaHue " MaTepuaJbl: KOMIIBIOTED,

mereocTaniusiDavisVantagePRO26152R U, koMIIbIOTEPHBI  CTEPEOMUKPOCKON, MHKPOCKOTIBI
(7 mT.), OKynsApHaAs Kamepa, TOPHO-TEOJOTHYECKHE KOMIIAChl, pa3fgaTouyHble OOpas3Ibl
MUHEPAJIOB, TOPHBIX TMOPOJ U OKaMeHeJocTed, yueOHble TeMaTHdecKue reorpaduueckue
KapThl, yuyeOHbIE KOJUICKIIMM MHUHEPAJIOB M TOpHBIX mopox, koiwteknus «lllkama Maocay,
HaOOPBI JUIs OTIpeIeIeHUs] TBEPAOCTU TOPHBIX OPOJ, NAJICOHTOIOTHYECKUE KOJUIEKIIUH.

Y4eOHO-HATJISIIHbIE OCOOMS: KAPThl, KOJUJICKIMM MUHEPAJIOB
Hcnoan3yemoe nporpammuoe odbecnedyenue: MSWindows (MicrosoftlmaginePremium 3 year

no cybmuneHsnonHomy noroBopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.),
LibreOffice (cBo6oaH0 pacnpoctpansemoe [10), WeatherLink (6ecrutatunoe I10).
HNutepHer ¢ odecnieyenuem nocryna B JUOC.

5.3. CoBpemMenHble npodeccuoHAIbLHbIE  0a3bl  JAHHBIX H
UHGOPMALMOHHBbIE CIIPABOYHbIE CUCTEMBbI.

l. baza maHHBIX TO CTpPYKTypaM KpHUCTAJIOB KypHana "American Mineralogist" -
http://rruff.geo.arizona.edu/AMS/amcsd.php

2. WebMineral.  ba3sl  maHHBIX 1O  MHHEpAJOTHM W Kpucrauorpapuum -
http://webmineral.com

3. 3D CTPYKTYpPBbI HEKOTOPBIX KpHUCTAJUIOB -
http://departments.kings.edu/chemlab/chemlab%SFv2/

4. Athena Mineralogy. ba3za nanHbix 1o MmwuHepanoruu (kimaccudukanus u (GopMysbl

MHHEpAJIOB), MPOrpaMMHOE OOCCIeYeHHEe II0 MHUHEPAJIOTMH W COMPEACIbHBIM HayKaMm. -
http://un2sg4.unige.ch/athena/mineral/mineral.html

6 Hmublie cBeaeHus U (MJIKM) MATEePHUAJIBI.

6.1.1IpumepHbIe TeMbI MUCbMEHHBIX Y4e€OHBIX PadoT

TecToBbIC 321aHKS
a) THUIIOBBIC 3a7aHus (BOIIPOCHI) — oOpaselr:
BapuanTt Ne 1

Nel. IN'opHas mopojia U3BECTHSIK COCTOUT, B OCHOBHOM, U3 MUHEpasa:

1) xanbiuTa 2) kBapua
3)opTokiiasza 4) marue3uta
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Ne2. B xauecTBe ChIpbsl 1151 IOJTYUYEHHUS] CEPHOM KHCIIOTHI UCIOIb3YETCS:
1) oprokinas 2) mUpuUT 3) XaJIbKOTHPHUT 4) poroBast oOMaHKa

No3. B kauecTBe py/ibl AJIs OJIYYEHUsI CBUHIIA UCIIOIB3YETCSI MUHEPAIT:
l)ranenur 2) nupuUr 3) MarHeTuT 4) canepur

Ned. Baxneiliel antoMUHUEBON PYION SBIISAIOTCA:
1 )u3BeCTHAKH 2) OOKCHUTHI 3) TpaHUTHI 4) cynbbuasl

No5. B kauecTBe KeJIe3HON PyIbl UCOJIb3YIOTCSI MUHEPAJIBI:
1) kBapi v opTOKAa3  2) NUPUT  3) TEeMATUT U MAarHETUT  4) KAJIBLIUT U MarHe3UT

Ne6. K 3Kk30reHHBIM IpolieccaM MUHEPaI000pa30BaHUs OTHOCSTCS:
1) mepemereHue IUTOCHEPHBIX TLTUT 2) ocaKOHAKOIIJICHUE
3) XMMHUYECKOE BHIBETPUBAHUE 4) cknagkooOpazoBaHue

Ne7. IHTEHCUBHOCTh XMMUYECKOTO BEIBETPUBAHKS B OCHOBHOM OIPEIEISAETC:

1) MHTEHCUBHOCTBIO COJTHEYHOW pauaIiuu

2) XapakTepOM PacTUTEIBHOIO TOKPOBa

3) KOITM4YeCTBOM aTMOC(EPHBIX OCAIKOB M CPETHETOIOBOM TEMIIEpaTypoid BO3ayxa
4) penbeoM MECTHOCTH

Ne8. B pesynbTare runepreresa oopasyrorcs:
1 )KOpbI BBIBETpUBAHUS 2) 30HBI Pa3JIOMOB

3) okeaHHUECKHE BIAAUHBI 4) ropHO-CKJIaA4aThIe COOPYKEHUS

Ne9. V nenpHast NI0THOCTh MUHEPAJIOB 3aBUCHUT, B OCHOBHOM, OT:

1) XuMHUYECKOTO COCTaBa 1 2) 0cOOCHHOCTEH arperaTHOTO COCTOSTHHS
CTPOCHUS KPUCTAJUTMYECKOHN PeIIeTKU
3) yclioBuii MHHEPATO00pa30BaHMS 4) xknmumara u penbeda

Nel0. Cynbhunap! SBASIOTCS COTISIMU:
1) cepHOIi KUCTOTHI 2) CepHUCTOMN KUCTOTHI
3) cepoBOIOPOIHON KUCTOTHl  4) COJISTHOM KUCTOTHI

Nell. Yem cxomnbl rpaduT U aiMas:
1) XMMHUYECKUM COCTaBOM 2) CTPOEHUEM KPUCTAININYECKON PEIIETKU

3) ycrnoBusimu oOpa3oBaHusi  4) XapaKTEpOM arperaToB

Nel2. Okcuapl METaIOB OOBIYHO XapaKTEPU3YIOTCS:

1) cTekJISHHBIM OJIECKOM U HAJIHYHUEM CIAiHOCTH 2) 3HAYUTENIBHOU TBEPAOCTHIO U
METAJITMYECKUM OJIECKOM
3) anma3HbBIM OJIECKOM M MaJIOi TBEPAOCTHIO 4) Masnoit yieIbHOM TUIOTHOCTBIO,

CBETJION YepTOU

Nel3. Xpomur xapakTepusyercs:

1) cTekJITHHBIM OJIECKOM, peaKIuel ¢ COJMTHON KUCIOTOM, COBEPIICHHON CITAaHOCTHIO

2) BBICOKOM TBEPJIOCTHIO, CBETIO-KOPUUHEBOM YEPTON, 3HAUUTEIBbHON YI€TIbHOM IIJIOTHOCTHIO
3) HU3KOM TBEPAOCTHIO, BOCKOBBIM OJIECKOM

4) MeTauIn4ecKuM OJIECKOM, BBICOKOW TBEPJOCThIO, KYOMUECKUMH KPUCTAJUIAMU
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Nel4. buotut xapakTepusyercs:

1) TeMHOIi OKpacKoil, OONBIION yAeTbHON IOTHOCTHIO, MATHUTHOCTHIO

2) CBETJION OKPACKOM, JKUPHBIM OJIECKOM, MPU3MATHYECKUMHU KPHUCTAJTAMH

3) TeMHOI OKpacKOi, BeChbMa COBEPILIEHHON CMaHOCTHIO, INIACTUHYATON (POPMOIi KPUCTAIIIOB
4) TEeMHO-CEpOH OKPACKOM, METAJUTMIECKUM OJIECKOM, KyOMUEeCKUMU KPUCTAIIAMH

Nel5. OcHoBHOM pynoil HA MapraHel ABIsSeTCA:
1) nuppotun 2) anaTuT 3) nupoII03UT 4) poroBast oOMaHKa

Nel6. Mpuzauus sABnseTcss AMarHOCTUYECKUM MPU3HAKOM:
1) Mukpoximaa  2) anpbura  3) mabGpamopa 4) anne3nHa

Nel7. KanbuT XapakTepus3yercs:
1)  BBICOKOH TBEPAOCTHIO U METAJUIMYECKUM OJIECKOM
2)  OONBINON TBEPAOCTHIO U CTEKIISTHHBIM OJIECKOM
3)  Mayioi TBEpAOCTHIO U BKYCOM
4)  MaJio¥ TBEPAOCTHIO M PEaKIIUEel C COJITHON KUCIOTOU

Nel8. AMopdHOE cTpoeHHE UMEIOT:
l)ranpk  2)xanienoH 3)ranenut  4) rpadut

Ne19. K n1ucTOBBIM CHIIMKATaM OTHOCSITCS:
l)rpanatsl  2)CHIIBBUH 3)chamepur  4) xnopuT

No20. [TyTem ocaxxeHus U3 pacTBOPOB B JlaryHax oOpa3yeTcs:
1) cepa 2) xBapu 3) ramut  4) OUOTUT
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6.2. IlpumepHbie BONPOCHI W 3aJaHUA / 3aJa44 JJIA NMPOMEKYTOUHOM

aTrecranuu
Cemecmp 8)

Taoiuna 9 - IlpumepHbie TeopeTHYeCKHEe BONMPOCHI U NMPAKTHYECKHE 3aJaHHUS K

3a4yeTy

Paszness! u TeMbl

[TpumepHbie
BOIIPOCHI

TEOPETUYCCKUEC

[IpumepHBIEe TPaKTHYECKUE 3a/TaHUS

[Ipeamer u 3ampaun
MUHEPAJIOTUU U
KPHUCTAJUIOXUMHUH

[Ipeamer H 3aa4u
MUHEPAJIOTUU u
KPHUCTAJUIOXUMHUH

3anada (3a1aHue).

1. Hayka, u3y4aromiasi, mpOCTPaHCTBEHHOE
PACIIOJIOKEHUE U XUMHUUCCKYFO CBS3b
aTOMOB B KpHCTaJIaX, a TAK)KE 3aBUCUMOCTb
(hU3MYECKHUX M XUMUYECKHUX CBOICTB
KPHUCTAIUTMYECKUX BEIIECTB OT UX CTPOCHHS
Ha3BIBACTCS:

1)reomorus;

2)MHHEPAJIOT U,

3)merporpadus;

4)KpUCTATUIOXUMHS.

MuHnepainbl

1. OOmras XxapakTeprucTHKa
kiaccoB «CaMOpoIHbIE
37eMeHTBD», «CyIbhUIB,
«Oxcunpl, ['unpokcuasn,
«Kapbonate», «CynbdaTs»,
«Cunukate».

3anava (3amaHue).
1. B xauecTBe ChIphS IS MOTyUECHHS

CEPHOM KUCJIOTHI UCHOIb3YETCS:
1) opToknas 2) nuput 3)
XaJIbKOIIUPUT 4) poroBasi oOMaHKa

2. B kauecTBe py/bl 15 OJTYYCHUS CBUHIIA
UCIIOJNIb3YETCSI MUHEpAIT:
1)ranenut 2) mupuT
4) camepur

3) Mar"eTut

3. BaxkHeiimiei aTIOMUHUEBOW Py IO
SIBIISTEOTCSL:
1)u3BeCTHSIKU
TPaHUTEI

2) GOKCHTBI 3)
4) cynbunst

4. B xauecTBe KeJe3HOH pyasl
HCTIONIB3YIOTCSI MUHEPAJIbL:

1) kBapu u opTokia3  2) nuputr  3)
TeMaTUT U MarHeTUT  4) KaJbLUT U
MarHe3uT

ITponeccn
MHHEPaI000pa30BaHMs

1. DHIOTCHHBIE TIPOIIECCHI
MHHEpaI000pa3oBaHus.

2. DHK30T€HHBIE TPOIIECCHI
MHUHEpanoo0pa3oBaHusl.

3anaya (3amaHue).

1. IHTEHCUBHOCTH XUMHYECKOTO
BBIBCTPHBAHUS B OCHOBHOM OTIPEICIISICTCS:
1) MHTEHCUBHOCTHIO COJTHEUHOM pajuaIiiu
2) XapaKTepoM PacTUTEIHLHOTO MMOKPOBa

3) KOMYECTBOM aTMOC(HEPHBIX OCATKOB H
CpEAHET0J0BOM TeMIepaTypoil Bo3ayxa

4) penbeoM MECTHOCTH

2. K 5K30T€HHBIM IIpolieccamM
MUHEpaIo00pa30BaHUsl OTHOCSTCS:
1) mepemenieHne TUTOCHEPHBIX IITUT
2) 0CaIKOHAKOTUICHHE

3) XUMHUYECKOE
4) cxiragKooOpa3oBaHue

BBIBCTPUBAHUC

Kpucramimnueckas

1. Baxxueiime THITBI

3anmaga (3amaHue).
1. YenbHasi INIOTHOCTH MUHEPATIOB
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CTPYKTYypa MHUHEPAJIOB U
HX CBOMCTBa

MUHEPATbHBIX arperaTos.
2.CoBpeMeHHBIE TIPEACTABIICHUS
0 CHHTETHYECKHX MHHEpaax.

3aBUCHT, B OCHOBHOM, OT:

1) XMHYECKOTO COoCcTaBa U

2) 0COOEHHOCTEH arperaTHOro COCTOSTHUS
CTPOCHHMS KPUCTAIIIMIECKOM PEIICTKH

3) ycnoBuit MUHEpaI000pa3oBaHUs

4) xnumara u pesseda

2. Yem cXoHbI rpaduT U anmas:

1) XUMHYECKHM COCTaBOM 2)
CTPOCHHEM KPUCTAJUTMIECKOM PEeIIeTKI
3) ycroBusiMu oopazoBanus  4)
XapaKTepOM arperaToB

CocTaBUTENb :

Ynonos 10.B.., noneHT kadeapsl reodKo0oruu u reorpadumn

(pamunus, unuyuabl U OOINHCHOCHb Npenodasamenst (etl))

17




