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I[Tpu pa3paboTke paboueii porpamMmbl yueOHOM AUCLUTIIMHBI B OCHOBY T0JIOKEHBI:

1) ®I'OC cpeanHero (mosHOr0) o0OIIero obOpa3oBaHus, YTBEP)KIEHHBbIM MUWHHUCTEPCTBOM
obpa3oBanus u Hayku P® ot 17 mast 2012 r. Ne 413

2) YuebHbiii tuiaH crierfuanbHocTd 07.02.01 «Apxutekrypa», o06peH YueHbiM coBetoM ®T'BOY BO

Koctpomckoii 'CXA ot «24» deBpans 2022 roza, mpoTokos Ne 2
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1 ITIACIIOPT PABOYEN ITPOI PAMMBI JUCIIATI/TVHBI
1.1 O6;1acTh IPUMEHEHHUsI TPOrPaMMBbI

Pabouast mporpamma yueOHOM JUCLIATIIMHBI « XUMHUSI» SIBJISIETCSI YaCThIO IPOrPaMMBbI TTO/ITOTOBKH
CIeLaaIucToB cpefHero 3BeHa B cooTBeTcTBUMU ¢ PT'OC CIIO mno crieliuaibHOCTH
CIIO cnietmansHocTr 07.02.01 — ApxXuTekTypa.

[MporpaMMa  yueOGHOM  [AWCLMIUIMHBI MOKET OBITb  HWCIOMb30BaHA B JIOTIOJHUTETHLHOM
npodeccHoHaILHOM 00pa3oBaHuy (B MpOrpamMmax TOBbBIIIIeHHUs KBaTU(PHUKAI[UU U TTePEroATr0TOBKH).

O61acmb npogheccuoHa/ibHOL OesimeIbHOCMU 8bINYCKHUKO8

TIPOEKTHUPOBaHWE OOBEKTOB apXUTEKTYPHOM CpeZibl, OCYIIeCTBJI€EHHE MEPONPHUSATHH 110 peanu3aluu
TIPUHSATBHIX pellleHui, TJIaHMPOBaHKe U OpraHM3allvs Tpoliecca apXUTeKTYPHOTO TTPOeKTHPOBAHUSI.

O6vekmamu npogheccuoHa1bHOU Oesime/IbHOCMU @blIyCKHUKO8 516/151eMmCsi:

- TPKJAHCKKe, IPOMBIILI/IEHHbIE U CebCKOXO035ICTBEHHbIE 3/JaHuS;

- UHTephbep IPaXKAaHCKUX U MPOMBILUIEHHBIX 3[jaHU;

- yHKLIMOHabHbIE TEDPUTOPUU 1 30HBI TOPO/ICKUX U CeTbCKUX MOCEeTeHNH;

- pecTaBpaLys U PeKOHCTPYKLIUS 3/1aHUM;

Buobl npogheccuoHaibHOLl OestmesibHOCMU 8bINYCKHUKOB:

- IPOEKTHUPOBaHUe 00BEKTOB apXUTEKTYPHOU CPe/ibl;

- OCyIL[eCTB/IeHe MePOTIPUSTUM 10 peasin3aliuy MPUHSATHIX MPOEKTHBIX PelleHU;

- IVIaHUPOBaHKe U OpraHu3aliys Mpoljecca apXUTeKTYPHOTO TTPOEKTHPOBAHUSI.

1.2 MecTo AMCLHMIUIMHBI B CTPYKType HpOrpaMMbl NOATOTOBKH CIIELMA/IMCTOB CPe/jHero
3BeHa: guciurivHa (OYO.11) — «XuMus» BXOAUT B COCTaB IMK/JAA TMPOQUILHBIX
06111e06pa3oBaTeTbHBIX AUCIAIUIMH ITPU 0CBOeHUH crieljuanbHocTel CITO TexHUUYeCcKOro mpoduist

1.3 Ile/1 ¥ 3aauu AUCIUIVIAHBI — TPe0OBaHMSA K pe3y/ibTaTaM 0CBOEHHsI AUCIUIUIUHBI:

B pe3ynbraTe ocBoeHUs yueOHOM AUCIUIUTUHBI BBITYCKHUK JO/DKEH 00/1a/1aTh CIeyIOIUMU
3HaHUSIMH, YMEHUSIMU U JIMUHOCTHBIMM pe3yJIbTaTaMu:

3HaTh:

- 0 MecTe XWMWM B COBPEMEHHOW HAay4yHON KapTMHe MUpa; [OHMMaHUe pOJIU XHWMHU B
¢bopmMupoBaHUM Kpyro3opa W (PYHKI[MOHAJbHOW TPaMOTHOCTU 4ejiOBeKa /JJisi peLleHUs
MpaKTUUeCKUX 3a/iau;

- coOCTBEHHOM TIO3UI[MU TI0 OTHOIIEHUIO K XUMHUUeCKOoN MH(pOopMaIuH, ToJyuyaeMoil U3 pa3HbIX
MCTOUYHHKOB.

YMmeth:

- JlaBaTh KOJIMUECTBEHHbIe OL[EHKU U TIPOBOJUTH PAaCUYEThl TI0 XUMUUECKUM (opmy/iam U
ypaBHEHUSIM;

Bnapers:

- OCHOBOIO/IATAKOLIUMH  XUMHUYECKUMU TTOHSITUSIMU, TEeOpUsIMH, 3aKOHaMH u

3aKOHOMEPHOCTSIMU; YBEPEHHOE M0/Ib30BaHUe XUMUUYECKOM TeEPMUHOJIOTHEN U CUMBOJIUKOU;

- OCHOBHBIMH METOJJaMd HAay4yHOTO TIO3HaHMs, HWCIIO/Ib3yeMbIMH B XWMHH: HaOmofeHue,
orvcaHue, M3MepeHre, SKCIIepUMeHT; yMeHue 00pabaTbiBaTh, 00BSICHITD pe3y/bTaThl POBeJEHHBIX
OTIBITOB U /Ie/1aTh BBIBO/[bI; TOTOBHOCTH M CIIOCOOHOCTB IMPUMEHSITh METOZbI TIO3HAHMUS TTPU PellieHn!
MpaKTUYeCKUX 3a7ay;

- BJIaJieHre TTPaBU/IaMH TeXHHUKHU 0€3011aCHOCTH TPH MCTI0/Ib30BAHUN XMMUYECKUX BeIl[eCTB
JIPo 4 - copMUpPOBaHHOCTb MMPOBO33P€EHKS1, COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
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HayKU U 00I1[eCTBeHHOH MTPAKTHUKH, 0CO3HAHHOTO Ha /IUa/ore Ky/IbTYP, a TAKXKe Pa3/TMYHbIX GopM
0011{eCTBEHHOT0 CO3HaHUsI, 0CO3HAHUsI CBOET'0 MeCTa B MOJIMKY/IbTYPHOM MHDE;

JIPo 5 - chopMUpPOBaHHOCTH OCHOB CaMOpa3BUTHSI U CAMOBOCITUTaHUSI B COOTBETCTBUU C
o011jeuesoBeyeCKUMU LIEHHOCTSIMU U W/jeajlaMi TPaXKJaHCKOro 00I11eCcTBa; TOTOBHOCTb M CITIOCOOHOCTH K
CaMOCTOSITe/IbHOM, TBOPUECKON U OTBETCTBEHHOU ZeTe/IbHOCTH;

JIPo 7 - nposiB/ieHHe HaBbIKOB COTPYAHWYECTBA CO CBEPCTHUKAMU, IeTbMU MJla/jllero Bo3pacTa,
B3pPOC/IBIMU B 00pa30BaTe/IbHOM, 00IT|eCTBEHHO TI0/Ie3HOM, yueOHO-UCC/ie[0BaTeIbCKOM, IIPOEKTHOU U
JPYrUX BUJAX J1eTe/IbHOCTH;

JIPo 9 - TOTOBHOCTB M CITIOCOOHOCTb K 00pa30BaHUI0, B TOM YKC/Ie CaMO0Opa30BaHUIO, Ha TIPOTSDKEHUN
BCell )KM3HU; CO3HaTe/IbHOEe OTHOLIIEHe K HellpepbIBHOMY 00pa30BaHUI0 KaK YC/IOBUIO YCIIEIIHON
rpodeCCOHATBHOM 1 001I|eCTBEHHOM JIesATe/TbHOCTH;

1.5. PekomeH/jyeMoe K0/IM4eCTBO YaCOB HAa 0CBOEHHeE NPOrpaMMbl JHCIUIL/IMHBI:

MakCcHUMasbHOM yuebHoM Harpy3ku obyyatolrierocsi 66 4yacos, B TOM 4uCIIe:
o0s13aTesIbHON ayJUTOPHON yueOHOM Harpysku obyuarorjerocsi 66 uacos;

CaMOCTOsITe/IbHOU paboThI 0OyuaroIerocs - YacoB.

2. CTPYKTYPA U ITPUMEPHOE COAEPKAHUWE JVUCIHUIL/INHbI

2.1 O0peM JUCIUIIMHBI M BU/bI y4e0HOH padoThI

Buz yue6GHO# paboThl

O0BeM yacoB

Bcero
4acoB

Cemectp Ne2

YueOHast Harpy3ka 00yuaronuxcsi BO B3aUMO/IeMCTBUU C
TriperniofiaBaTesieM (BCero)

66

66

OO6s3aTenbHast ayAuTOpHas yueOHast Harpys3ka (BCero) B
TOM YHCJIE:

66

66

TeopeTruyueCKoe 06yqu1/1e

22

22

naboparopHbIe 3aHATHUS

MPaKTHUYeCKHe 3dHATHA

44

44

KOHTPOJIbHBIE pa6OTbI

KoHcynbTanuu

KypcoBasi pabota (mpoekT) (eciu npedycMompeHo)

CamocrosTenbHasi paboTa obyuatoierocs (Bcero)
B TOM YHCJIE:

CAMOCTOATE/IbHOE U3yUeHH e yqe6Hor0 MaTepudJid

TOZAIrOTOBKAa pedepaToB

MOoAroTOBKa K IPAKTUYECKHUM 3dHATHUAM

MMOoAroTOBKA K TEKYILLEMY KOHTDOJIFO 3HaHUI

caMmocTosiTe/IbHast paboTa HaJ KypcoBoii paboToit
(mpoekToMm) (ecau npedycMompeHo

I/IH,E[I/IBI/I,[[yaJIbHBIﬁ IMMPpOEeKT

apyrue Bugsl CPC

[TpomexxyTouHas 3auet (3)

aTTecralus b depeHIMPOBAHHBIN 3aUeT

(A3)

sK3aMmeH (J)




2.2, TemaTuveckuii njiaH U cofiepxanue gucuumanabl: XUMUSA

No HaumeHnoBaHmue CojepkaHue yueOHOro MaTepuasa, J1adopaTopHbie padoThl M MPAKTHYECKHE 3aHATHS, O0bem | YpoBeHB
n/m | pa3spena (TemMbl) CaMoCTOATe/IbHasi paboTa o0yuyarmmxcs, KypcoBasi padoTa (IpoeKThI) YacoB | OCBOEHHs
y4eOHoM
AUCIIUI/IMHBI

1 3 4 5 6

1. Beepgenue Cojep)xaHue y4eOHOro MaTepHasa: 2
HayuHble MeTO/Ibl TO3HAHKS BELEeCTB U XUMUYECKUX siB/ieHUH. Po/ib SKCrieprMeHTa U TeOpyH B
xuMUU. MoiesiipoBaHue XUMUUeCKUX MPOLeCCOB.

Pa3pen 1. O01as 1 HeopraHuuecKasi XMMHA 14/24
Copep)xaHue yueOHOro MaTepuasa
Teoperuueckoe o0yuyeHue:
OcHoBHble TOHATHA XUMHUM. BermectBo. AtoM. Mosekyna. XyUMUYeCKUM 371eMeHT. AJIJIOTPOIHS.
[TpocThie U c/ioXKHbIe BelllecTBa. KaueCcTBeHHBIM U KOMUYECTBEHHbIN COCTaB BellleCTB. XUMHUUYECKHe
3HakKu U ¢opmyabl. OTHOCHTe/NbHbIE aTOMHasi W MOJeKy/sipHas Macchl. KomuuecTBO BelrjecTBa.
OcHOBHBIE 3aKOHBI XUMHHU. CTexroMeTpHsi. 3aKOH COXPaHeHMs1 MacChl BeleCTB. 3aKOH MOCTOSIHCTBA
T COCTaBa BelLeCTB MOJIEKY/ISIPHOM CTPYKTYpbl. 3aKOH ABOraZipo M CJeACTBUS UX Hero. PacueTHble 2
ema 1.1 33/lauyd Ha HaxOXKJeHWe OTHOCUTE/NbHOM MOJIeKY/ISPHOM Macchl, Orpeje/eHre MacCOBOW [10/v 1,2
2. OcHoBHEIe XUMHUUYECKUX 37IEMEHTOB B CJIOXKHOM BellleCTBe.
TOHSATHUS U
JleMoHCcTpanum:
3aKOHbI XMUU

Mopend aToMOB XMMUUECKUX 3JIeMeHTOB. Mojie/li MOJIeKyJ/l MPOCThIX U C/IOXKHBIX BeIecTB
(mmapocrepyxHeBble U CTioapTa—bpursie6a). Kosnekusi MpoCThIX U CIOXKHBIX BellecTB. HekoTopbie
BeIl[ecTBa KoaruecTBOM 1 Mosb. Mogenb MosisipHOro obbema Ta3oB. AsioTporusi docdopa,
KHMCJI0pPO/Ia, 0JIOBA.
KoHTpo/bHBIE padoThI 2

CamocrosTe/ibHas paboTa 00yJarommxcs:

[TpopaboTka KOHCHeKTa. PellleHKWe 3a/lau Ha HaXOXKEHWE OTHOCHUTETbHOW MOJIEKY/ISIPHOH Macchl,
oripeZie/ieHe MacCOBOM [0/ XUMUUECKHX 3JIEMEHTOB B CJIOKHOM BelleCTBe; KOJIMueCTBa BellecTBa
U T.J.




Tema 1.2
[Teproanueckuii
3aKOH U
ITepuioguueckas
cucTema
XUMHUYECKUX
3/1eMEHTOB
O.1. MenpeneeBa
Y CTPOeHHe aToMa

CogeprkaHre yueOHOTO MaTepuana

Teopernueckoe o0yueHue:

[Tepuoanueckuii 3akoH [.11. MenpeneeBa. OtkpeitTue .M. MeHngeneeBbiM [lepriogrueckoro 3akoHa.
[Tepuoanueckuii 3akoH B (popmysirpoBke [1.11. MeHzeneeBa.

[Tepriopryeckasi Tab/iMIja XUMUUECKUX 3/IEMEHTOB — rpaduueckoe OTOOpa)keHHe IeprUouecKoro
3akoHa. CTpPyKTypa TepuogudecKoi Tab/uIlbl: TIepuozbl (Mable W OOMbIMe), TPYMIbl (T/laBHAs U
roboyHas).

CtpoeHue aToma U mnepuoaudeckuii 3akoH .M. MeHjeneeBa. ATOM — CJ0KHasl uyactvua. Sapo
(POTOHBI ¥ HEUTPOHBI) U 37eKTPOHHAs 00osiouka. M3oTombl. CTpoeHHe 37eKTPOHHBIX 000/10ueKk
aTOMOB 3/IEMEHTOB MaJsbiX TepruoioB. OCOOeHHOCTH CTPOeHUs 3/IeKTPOHHBIX 000/I0YeK aTOMOB
3/IeMEHTOB OOJIBIIMX TePUOZOB (TepexoAHbIX 3iemMeHTOB). [loHsite 06 opbuTtansx. s-, p- U d-
Opb6uTtanu. SneKTpoHHbIe KOHPUTYPALIMK aTOMOB XUMUYECKHUX 3/IEMEHTOB.

CoBpeMeHHasi (OpPMY/JIMPOBKA MEPUOAMUECKOTO 3aKOHA. 3HaueHHe T[1epUOoJUYecKoro 3akoHa U
MepuoJuyecKord CUCTeMbl XUMHUYeCcKuX 371eMeHTOB [I.VI. MeHpeneeBa [/s1 pa3BUTHUS HayKu WU
MOHWMaHUsI XMMUYeCKOW KapTUHbI MUpa.

JdemMoHcTpauum:

Paznuunbie ¢opmel [leprofnueckodl cucTeMbl XUMHUeckux 3reMmeHToB [I.M1. MeH/eneeBa.
OuHamMuyeckye Tab/uLpl A7 MozenupoBaHusi [leproanyeckoil cucTeMbl. DeKTpU3alUs Tel U WX
B3aUMO/IENCTBHE.

IIpakTnueckas pabora:
MogenvupoBaHKe NOCTpoeHust ITeproruecKoi TabMUIIbl XUMUUYECKUX 37IEMEHTOB.

KoHTpo/bHBIE padoThI

CamocrosTe/nbHas padora 00yUyarmuxcs:

[MoaroroBuTh coobiieHre Ha TeMy «OTKpPBITHe TIeprUoiuUecKoro 3akoHa». PacueT KosMyecTBa
IIPOTOHOB, HEUTPOHOB, 3JIEKTPOHOB B aTOMax pa3/IMUHbIX XUMAUYECKUX 3/1eMeHTOB. CocTaB/ieHne
CXeM CTPOEeHMsI U 3/IeKTPOHHBIX KOH(Urypalyii aTOMOB XMMHUECKUX 3/1eMEHTOB.
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Tema 1.3
Ctpoenue
BelllecTBa

Copep:kaHue yueOHOro Marepuasia

Teopernueckoe o0yuenue: VoHHasi xuMHUecKast CBsi3b. KaTHOHBI, UX oOpa3oBaHHe W3 aTOMOB B
pe3ysibTaTe Tpoljecca OKHC/IeHUs. AHUOHBI, X 0oOpa3oBaHHe W3 aTOMOB B pe3y/bTaTe TpoLjecca
BOCCTaHOB/eHUsl. VIOHHasg CBsA3b, KakK CBf3b MeX/]y KaTMOHAMM ¥ aHUOHAMMU 3a CyYeT
3/1IeKTPOCTaTHYeCKOro mpuTsvkeHusi. Kiaccuukalys MOHOB: MO COCTaBy, 3HAaKy 3apsifia, Ha/TUYMIO
rugpaTtHoi 000/0uku. VIoHHbIe KpucTa/uinyeckue pelneTkd. CBOMCTBA BeIeCTB C MOHHBIM TUIIOM
KPHUCTa//TMYeCKOU pelleTKH. KoBasieHTHasi Xumuueckasi CBsizb. MexaHn3M 00pa30BaHusI KOBAaJIeHTHOM
cBsi3u (0OMeHHBIN U JOHOPHO-aKLENTOPHBIN). DIeKTPOOTpULiaTe/TbHOCTh. KOoBasleHTHbIe ToJIsipHast U
HernoJisipHas CBsi3W. KpaTHOCTb KOBajleHTHOM CBSI3W. MoeKy/sipHble U aTOMHble KpUCTa/yInyecKue
petieTky. CBOMCTBA BeILleCTB C MOJIEKY/ISIPHBIMUA U aTOMHBIMU KPUCTa/VIMYECKUMU pelleTKaMHu.
Metannuueckass CBa3b. MeTa/uinueckasi KpUCTa/l/IMuecKas pellleTKa M MeTa/ljinueckass XUMuJecKas
cBs3b. DuU3MUecKHWe CBOMCTBA MeTa//IOB. ArperaTtHble COCTOSIHUSI BEILeCTB W BOAOPOJHAasi CBSI3b.
TBepzoe, >KUAKOe U Ta3000pa3Hoe COCTOsIHUS BelrlecTB. [Tepexos BeljecTBa U3 OJHOTO arperaTHOTO
COCTOsIHUA B fpyroe. BogopoaHas cBsA3b. UKCThle BelllecTBa U cmecd. IIoHATHe O cMecH BeljecTs.
ComoreHHble U reTeporeHHble cMecd. CocTaB cMmeceli: oObeMHasi U MaccoBasi [0/ KOMITOHEHTOB
cMecd, MaccoBas fons npumecei. [lucrepcHele cuctembl. [loHATHE O JUCIIEPCHOW CHUCTeMe.
HOucniepcHasi ¢a3a u gucrnepcdoHHasi cpefa. Knaccudukaiusi aucnepcHbix cuctem. [loHsTue o
KOJIJIOWJIHBIX CHCTEMaX.

JdeMoHcTpanuu: Moje/ib KPUCTA/UTMUECKOW DeIIeTKH Xjaopuza Hatpus. OOpasibl MHUHEpaaoB C
WOHHOM KPHUCTAa/VIMUeCKOW pelleTKOM: KajblyTa, rajvura. Mozenu KpUCTa/uIMueCKUX peLeToK
«CyXxoro nbia» (Wid uoja), aaMasa, rpadura (wid kBapiia). IIpubopel Ha >KUAKUX KpPHUCTa/IaXx.
OO6pa3inpl pas3/IMuUHBIX [JUCIIEPCHBIX CHUCTEM: 3MY/bCUM, CYCIIeH3WM, a’po30Jied, reyiedl U 3071ei.
Koarynsuus. Cunepesuc. Oddekr Tungans.

IlpakTHuyeckas padora:
[TpuroToB/ieHue CycrieH3uu KapOoHaTta Kamblusi B Boje. [TonmyueHue 3My/lIbCUM MOTOPHOTO Macija.
O3HaKOMJ/IEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CUCTEM.

KoHTposibHbIe padoThI
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CamocrosiTennbHass padora oOyuaromuxcsa: CaMocTosiTeslbHOe W3yueHHe TeMbl: [lucriepcHble
cuctemsbl. [lucniepcHas asza u jucrnepcronHas cpeja. Knaccudukauys aucnepcHsix crcteM. [TonaTue
0 KOJUIOUZHBIX crcTeMmax. Pabora c yueGHol yureparypoit u MHTepHeT - pecypcamu.CocTaBiieHue
Tabmnpl «Kmaccudukalys JUCTIEPCHBIX CHUCTeM»; CPaBHUTE/NbHOW XapaKTepUCTUKU

TUIIOB XUMHUECKOU CBsi3U. PelrieHue 3a/1au Ha HaX0KzieHHe 00beMHOM ¥ MacCOBOH 10/ KOMITOHEHTOB
CMeCH, MaCCOBOM 10/ TIPUMeCei.

Tema 1.4
Bopga. PactBopsl.
OJIEKTPOIMTUYECK
ast AMCCoLranus

CogeprkaHre yueOHOTO MaTepuasa

Teoperuueckoe o0yuenue: Bopga. PactBopel. PactBopenuwe. Boja Kak pacTBOPHUTEIb.
PactBoprMoOcCTh BelllecTB. HachbllljeHHbIe, HEHACHIIEHHbIE, TepechilljeHHble PACTBOPbLI. 3aBUCHMOCTh
pPacTBOPUMOCTH Ta30B, XXKUAKOCTeH U TBePAbIX BeIleCTB OT pa3/IMUHbIX (aKTOpoB. MaccoBasi [10Jis
PacTBOPEHHOTI0 Bell[eCTBa. JJIEKTPOJIMTHYeCKasi AWCCOLMALUS. DJIEKTPOIUTBI U He 37IeKTPOJIUTHI.
OJIeKTPO/IUTAUECKAsT UCcoMalvs. MexaHu3Mbl 3/1IeKTPOJIMTUUECKOW AUCCOLMALIMM JJ1s1 BEleCTB C
Pa3/IMUHBIMU THUIaMU XMMHUYECKOW CBS3U. ['MipaTUpOBaHHbIe U He THAPaTHPOBaHHbIE HOHBL. CTeneHb
3JIEKTPOTUTHUECKOU ariccotaiiui. CumbHbIe U cabble 371eKTpo/iuThl. OCHOBHBIE TI0JI0XKeHUsI TeOpUr
3/1eKTPOJIMTUYECKOW Auccoraliui. KUcaoThl, OCHOBaHUS U COJIU KaK 3/1eKTPOJIUTHI.

JdemoncTpanuu: PactBopumocTh BelrlecTB B Bozie. CoOupaHHe Ta30B MeTO/OM BbITECHEHHS BOJpI.
PacTBopeHre B BO/le CEpHOM KHUCJIOTBI W coned amMMoHus. OOpa3ubl KpUCTa/UIOTHPATOB.
N3roroBneHne runcoBoi MNoBsi3KW. VcrbITaHWe pacTBOPOB 3/IEKTPOJMTOB Y HE3JIEKTPOJIUTOB Ha
ripeiMeT AUCCOLIMALMKU. 3aBUCUMOCTh CTeIeHU 3/1eKTPOJIMTUUeCKOW AUCCOLMALMA YKCYCHOU KUC/IOThI
oT pa3baBneHust pacTtBopa. JIBrKeHWe OKpallleHHbIX WOHOB B 3JIEKTPHUECKOM IIOJIe.
[TpuroToB/ieHNe >KeCTKOW BOJbI U yCTpaHeHUe ee >KeCTKOCTH. MoHuThl. OOpa3ijpl MUHEPaIbHbBIX BOJ
Pas/IMyHOr0 Ha3HAUYEeHUS.

ITpakTHueckasi pabora: [IpurorosseHue pacTBopa 3aJjaHHOM KOHL|eHTpaLuK. PelieHre 3aziau.

CamocrosTenibHass padoTa odyuarommxcsa: PerieHue 3a7au Ha HaXOK/IeHWe MaCCOBOMW [JIOU
pPacTBOPEHHOTO BelrlecTBa. [10AroTOBKa K MpakTUUecKoi paborte «[IpuroroBsieHre pacTBopa
3a/laHHOM KOHLleHTpauun». CocTaB/ieHWe ypaBHEHWM 3/1€KTPOJIMTUYeCKOW [JUCCOLMALMW, peakLui
MoHHOro obMeHa. [ToAroToBUTEL CO0DIeHNe Ha TeMy «PacTBOPBI BOKPYT HaC»
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Tema 1.5
Krnaccudukanys
HeopraHuyecKux
COeZIMHEeHUM U UX

CBOICTBa

CoepxaHue yueOHOro MaTepHrasa

Teoperuueckoe oOyueHue: Kucmotel ¥ ux cBoictBa. KHCIOTBI Kak 3/I€KTPO/UTBI, UX
K/lacCU(UKaLMsl 10 pa3/MYHbIM TpH3HAaKaM. XHMHYeCKue CBOWCTBA KUCJIOT B CBeTe TEeOpUM
3/IeKTPOJIMTUUECKON Auccourarui. OcobeHHOCTH B3aMMOZeCTBUsI KOHIIEHTPUPOBAHHON CEpHOW U
a30THOM KHUCJIOT ¢ MeTasylaMi. OCHOBHBIE CTIOCOOBI ToJTyueHUst KUC/I0Tbl. OCHOBaHUs M UX CBOMCTBA.
OcHOBaHUs KakK 3J/IeKTPOJIUThI, WX KaacCU(UKALUS TO pa3lMUHbIM TpH3HaKaM. XUMHUUecKue
CBOMCTBAa OCHOBaHMW B CBeTe TeOPUMU 9JIEKTPOIUTUUECKOW JAuccolyauuu. Pa3snokeHue
HEpaCTBOPUMBIX B BOZie OCHOBaHMW. OCHOBHBIE CIIOCOOBI TMOJiyueHusi OCHOBaHWM. Comd W UX
cBoricTBa. Co/u Kak 3/1eKTpouThl. Cou cpefiHUe, KUC/Ible U OCHOBHbIe. XMIMUUECKH CBOMCTBA COJlel
B CBETe TEOPUH 3IEKTPOJUTHUYECKOU auccourarnyi. CrocoObl momyueHust coneid. ['uaponms cosei.
Okcugpl ¥ ux cBoiicTBa. Coseobpa3yroirue U HecosieoOpa3yroiiue okcuapl. OCHOBHBIE, aM(OTepHbIe
Y KUCJIOTHBIE OKCHU[bL. 3aBUCMMOCTb XapaKTepa OKCH/Ia OT CTeTleHW OKHCJeHWs 00pa3yrollero ero
MeTasa. XMMHAYecKue CBOMCTBA OKCUZOB. [TonyueHre oKCU0B.

JeMoHcTpaluu: B3auMozelicTBHe a30THOM U KOHIIeHTPUPOBAHHOM CepHOM KMC/IOT C MeTa/lJlaMH.
['openue docdopa u pacTBopeHue MPOAYKTa ropeHust B Boge. IlonydyeHue 1 cBolcTBa aMpOTepPHOTO
rugpokcuaa. HeoOpaTumMbiii ruziponn3 Kapouja Kanbiusi. O6paTUMbIi THAPOIU3 COeld Pa3/TuuHOro
THIIA.

IIpakTnueckas pabdora: VcrbiTaHyue pacTBOPOB KUC/IOT MHAUKAaTOpaMu. B3aumo/ieiicTBHe MeTaslioB
C KWCI0TamMH. B3anmogencTBre KUCIOT C OKCH/laMy MeTasuloB. B3aumMozeiicTBre KUCIOT C
OCHOBaHUSIMU. B3anmogericTBre KUC/IOT C COnsiMU. VcnbITaHWe pacTBOPOB Ljefiouer WHAUKAaTOPaMU.
BsaumopeiicTBue mjenouert ¢ cossiMi. Pa3no’keHWe HepaCTBOPUMBIX OCHOBaHWW. B3anmogelctBue
coJier ¢ MeTasuilaMy. B3avMmogercTBre cosel Ipyr ¢ ApyroM. I'naposn3 coen pa3auuHoro TUIa.

KoHTpo/ibHBIEe PadoThI

CamocrosiTennbHast pabdora oOyuarompuxcsa: CocraieHue ob6oOmjaromield  Tabmumpl 10
HOMEHK/IaType U XUMHUUYeCKUM CBOMCTBaM OCHOBHBIX K/IaCCOB HEOPTaHUYeCKUX COeITMHEeHUH.
[ToaroroBuTh foKMafs Ha TeMy: «lcriosnb3oBaHuMe MUHepalbHbIX KHUCIOT Ha TMPeANpUSTUIX
Pa3IUUHOTO MPOQUIS».
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Tema 1.6
Xumuueckue
peakiuu

CogeprkaHre yueOHOTO MaTepuana

Teoperuueckoe oO0yueHue: Kraccubukanuss XUMHUUECKUX peakldid. Peakiuu coequHeHUs,
pasJioyKeHusi, 3aMmelrieHus, ooMeHa. Katamutuueckue peakiyu. ObpaTtrMbie 1 HeoOpaTHMble peakLUu.
['oMoreHHbIe U TeTeporeHHbIe peaklui. JK30TepMUUYeCcKre U 3HJ0TepMuUecKre peakiiuu. TersioBoi
3¢ddexkT XuMUUeCcKuX peakiuil. TepMoXyMUUeCcKue YpaBHeHHUs.

OKHCUTeTbHO-BOCCTAaHOBUTE IbHBIE peakiuu. CrereHb oKuUcaeHUs. OKUC/IUTeb U BOCCTaHOBJIEHHE.
BoccraHoBuTenb ¥ OKuc/ieHWe. MeTof 3/1eKTpPOHHOro 0OamaHca [jisi COCTaBjeHWsl YpaBHEHWM
OKHC/TUTeTbHO-BOCCTAHOBUTE/TbHBIX peakliiii. CKOPOCTh XMMUUeCKUX peakiuil. [IoHsTHe 0 CKOpoCTU
XUMHUUECKUX peaklyi. 3aBUCUMOCTh CKODOCTHM XUMHUECKUX peaklui OT pa3/iuyHbiX (haKTOPOB:
TPUPOABI  pearupyrolux  BelecTB, WX  KOHL[eHTpalid, TeMmIiepaTypbl,  TOBEPXHOCTH
COTIPUKOCHOBEHHSI M WCIIOJIb30BaHUs KaTanu3aTopoB. OOpaTMMOCTb XUMWUUYECKMX peaKIUH.
OOpaTuMbIe ¥ HeOOpaTHUMbIe peakIMi. XUMHUYeCKOe PABHOBECHE B CITOCOOBI ero CMeIlleHUsI.
Jdemoncrpanuu: [IpumMepsl He0OPaTUMBIX PeakIvii, UAYILIUX ¢ 00pa30BaHWeM 0CafiKa, ra3a Uiu
BOZIbl. 3aBUCUMOCTh CKOPOCTH peaki[id OT TPUPO/bl pearvpyrollyx BellecTB. B3aumMogeiicTBue
PacTBOPOB CEPHOM KUCJIOTHI C paCTBOpaMU TUOCY/ib(haTa HaTpUsl pa3/IMUHON KOHLIEHTPALUU U
Temriepatypbl. Mo/ieflb KUISIIero cJios. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakiuM OT
TIPUCYTCTBUSI KaTajau3aTopa Ha MpuUMepe pas3/ioyKeHWs MepoKCHa BOZOpOAa C MOMOLIbI0 JUOKCH[A
MapraHija M KaTaja3bl. Mogenb 3/eKTposr3epa. Mojiesib 37eKTPOM3HOM BaHHBI /ISl TIOJTyUeHUst
anoMuHus. MoJiesib KOJIOHHBI CUHTe3a aMMHUaKa.

IlpakTnueckas padora: Peakiyisi 3amelljeHWss MeJu »KeJie30M B pacTBOpPe MeJHOTrO KYIopoca.
Peakiuu, uzyiye c obpasoBaHreM 0Cafika, ra3a Wid Bo/ibl. 3aBUCUMOCTb CKOPOCTH B3aUMO/IeMCTBHS
COJISHOW KUC/IOTHI C MeTaj/ylaMU OT WX TIPUPOAbI. 3aBUCHMOCTb CKOPOCTU B3aUMO/IEMCTBUS LJUHKA C
COJISIHOM KMCJIOTOM OT ee KOHL|eHTpal[uu. 3aBUCUMOCTb CKOPOCTH B3aumo/eiictBust okcuaa meau(Il) c
CepPHOW KMCJIOTOM OT TeMIepaTyphl.

KonTposibHas pabora «PacTBopbl. OKHUINTE/IEHO-BOCCTAHOBUTE/IBHBIE PeaKIiun»

CamocrosiTennbHass pabdora olOyuarmuxcsi: CaMOCTOsITeIbHOE H3yueHHWe TeMbl: JJIeKTPOJIH3.
PaboTa c yuebHol suteparypoii CocraBieHue cxembl: «Knaccubukaius XUMHUUYECKUX DPeakiiyii».
Pemenvie BapuaTUBHBIX 3aau. PaccraHoBKa K03 (ULIMEHTOB B OKUC/IUTETbHO—BOCCTAHOBUTETBHBIX
peakLUsX MeTOo/[OM 3/IeKTPOHHOro banaHca
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Tema 1.7
Mertannibl u
HeMeTaJl/Ibl

CogeprkaHre yueOHOTO MaTepuana

Teopernueckoe odyuenue: Metamibl. OCOOEHHOCTH CTPOEHHSI aTOMOB U KPUCTAIOB. Pu3nyeckre
CBOMCTBa MeTa/u10B. Knaccudukaiysi MeTanioB Mo pa3/UuHbIM MpU3HaKaM. XHMMHUYeCcKre CBOMCTBA
MeTal/IoB. DJIeKTPOXUMUYECKUI Psifi HampsbDkeHU MetasuioB. MeTtammorepmust. O6mpe crnocoOb
nosiyueHusi MetasioB. IloHaTve o Meta/utypruu. Ilupomertannyprusi, TUAPOMeTa/Uyprusi |
snekTpoMeTastyprusi. CriziaBbl yepHble U LBeTHble. HemeTasmibl. OcOO€HHOCTH CTPOEHMsI aTOMOB.
HemeTtannbl — TmipocThle BelecTBa. 3aBUCHMOCTb CBOWCTB TajloTEHOB OT WX TIOJIOKEHHSI B
[Tepuoguueckoit cucreme. OKuCIUTeNbHbIE M BOCCTAaHOBUTE/IbHbIE CBOWCTBA HEMETa/yIOB B
3aBHCUMOCTH OT WX T0JIO)KEHUsI B PSIZY 37IeKTPOOTPULIAaTeTbHOCTH.

Jemoncrpanuu: Kosnnekius MetanioB. B3anMoielicTBie MeTa/lJIOB C HeMeTasylaMM (Kesie3a, LUHKa
Y a/IFOMUHUS C CepoM, afOMUHUS C H0[j0M, CYpPbMBI C XJIOPOM, FOpeHue kese3a B XJope). ['opeHue
MeTanaoB. AnmoMuHoTepmusi. Konnekiusi HemetasnoB. ['opeHre HeMeTannoB (cepbl, pocdopa, yris).
BeITecHeHre MeHee aKTHUBHBIX rajJioTeéHOB M3 PacTBOPOB UX COJiell Oojiee akKTUBHBIMU TajlOreHaMHu.
Mogenb MPOMBILIEHHOM YCTaHOBKH ZIJIs IIPOM3BO/ICTBA CEPHOUM KUCIOThI. MoJesb meuu Ayisi 00)Kura
r3BecTHsKa. Koiekiiuy npoAyKLUi CU/TMKaTHOM MPOMBILIEHHOCTH (cTek/a, gapdopa, dasHca,
L[eMeHTa pa3/IMYHbIX MapoK U Jp.) 3aKasKa 1 OTIycK cTanu. O3HaKoM/IeHHe CO CTPYKTypamMU Ceporo u
6enoro uyryHa. Pacrio3HaBaHue py/ »Kesie3a.

IlpakTnueckue paborel: [losyueHwe, cobupaHWe W  paclio3HaBaHWe Ta30B. PerieHue

9KCMepUMeHTaIbHbIX 3aJad. 3akarka U OThycK craau. O3HakKoMyieHHWe CO CTPYKTypaMu Ceporo u
6enoro uyryHa. Pacrio3HaBaHue py/ »Kesiesa.

KoHTpo/ibHBIEe PadoThI

CamocrosTenbHass pabora odyuarmmuxcsa: CaMocrosiTesibHOe H3yueHue Tembl: OOLue CriocoObI
rosiyueHust MeTtanioB. [ToHsiTue o metasutypruu. CriiaBbl UepHbie U LIBETHBIE.

XapakTepruCTHKa TUIMWYHBIX MeTa/yIOB M HeMeTa/l/IoB 1Mo BbiOOpy obOydatroijerocs. IToAroroBka K
TIpaKTUUeCcKoi pabote «PelieHre SKCrIepUMeHTaTbHBIX 3a7jau Ha WAeHTHU(hUKALII0 HeopraHu4eCKUX
coepvHeHUM». [loArOTOBUTH [OK/Mas Ha TeMy «Posib MeTasisioB B HWCTOPDUM UesIOBeueCKOu
LMBUIM3aLUN», «XUMUSI METaJlJIOB B MOell NpodeccroHaNibHOM /1eATeTbHOCTH .
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3 4 5 6
Pa3zpen 2 Opranuyeckas XMuMus 8/20
CopepkaHue yueGHOro Marepuasa
Teopernueckoe o0yueHue:
IIpegmer opranuvyeckon xumuu. IIpupogHble, UCKYCCTBEHHble U CHUHTETHYECKHE OpraHuuyecKue
BellectBa. CpaBHeHHe OpraHWYeCKUX BelecTB C HeopraHWuecKUMH. BaneHTHoCTb. XuMuyeckoe
CTpOeHHe KaK IOpAJO0K COeAUHEeHWs aTOMOB B MOJIEKY/bl I10 BaleHTHOCTH. Teopus CTpoeHus
opraHuyeckux coeavHeHuit A.M. byrtnepoBa. OCHOBHble TIOJIO)KEHUSI TEeOPUM XUMUUECKOTO
cTpoenus. Mi3omepusi U M30Mepbl. XuMuveckue (popMysbl U MOJeIM MOJIeKYJl B OpraHUuYecKoin
Tema 2.1 xumun. Kraccudukanus opraHudeckux BelljecTB. Kaccuukaiusi BellecTB 10 CTPOEHHIO 2
OCHOBHBIE YI7IepOJHOr0 CKejleTa M HalWuuuio (YHKLUMOHANbHBIX Ipymnm. I'omosorn u romosorusi. Hauana 1,2
[OHSITUS HoMeHks1aTypel [IUPAC. Knaccudukaiys peakLjuii B opraHuueckoi xuMuu. Peakiiuy npucoejuHeHUst
opranuueckoii | (TMAPMPOBaHUS, ranoOreHMPOBAHMS, TMAPOrajoreHUPOBaHUs, TMApaTaLlyii). Peakiyn OTIerieHus
XUMHH U Teopust | (A€TMAPUPOBaHUSA, [JerujporasoreHMpoBanus, Jeruapatanuu). Peakiyuu 3amelleHus. Peakipn
CTpOeHHsI Y30Mepu3aLin.
OpraHuuecKux | /AeMOHCTpaluHu:
COeIMHEHHIA Mogenu MoseKys1 FOMOJIOTOB U U30MepOB OpraHnuecKux coefuHeHuil. KauecTBeHHOe 0OHapyskeHue
yraepoza, BOA0PoJa U XJ1opa B MOJIeKY/1aX OPraHUueCKUX COeJUHeHUM.
IlpakTHyeckas pabora: I13roToB/ieHre Mozienieil Mo/eKy/1 OpraHuuecKyx BelecTB. PerieHue 3agau. 4
KoHTpo/bHBIE padoThI -
CamocrosTe/nbHas padora 00yUyarmuxcs: )

[ToAroToBUTH JOK/Ma[ Ha TeMy: «Pojib OTeUeCTBEHHBIX YUeHbIX B CTAHOBJ/IEHWH U Pa3BUTUUA MUPOBOMU
OpraHUYecKOr XUMUN».
CocTaBieHre CTPYKTYPHBIX (POPMY/T OpraHu4yeCcKuX BelleCTB, KX U30MepPOB U TOMOJIOTOB.
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10.

Tema 2.2
YrneBoopojel U
VX TIPUPOJIHbIE
VICTOYHUKHU

CojepkaHue yueOHOro MaTepHrasa

Teoperuueckoe o0yueHue: A/KaHbl. AJNKaHbl: TOMOJIOTUYECKUN Dsifi, ©30MepUsi U HOMeHK/aTypa
a/KaHOB. XMMHUUeCKHe CBOWCTBA a/lKaHOB (MeTaHa, 3TaHa): TOpeHUe, 3aMellleHue, pa3/o’KeHue,
JerugpupoBanue. [IpruMeHeHre alKaHOB Ha OCHOBe CBOMCTB. AJIKeHbl. DTHW/EH, €ro MoJjiyuyeHue
(ZernzpupoBaHueM 3TaHa, JerojauMepr3alield MOMU3TW/eHa). ['oMooruueckuii psz, HU30Mepus,
HOMEHK/IaTypa a/KeHOB. XHMHUYecKue CBOMCTBa JTH/IeHA: TOpeHHe, KaueCTBeHHble peakLuu
(obecuBeuriBaHMe OpPOMHOWM BOBI M PacTBOpa TlepMaHTaHaTa Kasiusi), TUApaTalys, MoJIMMepr3aLiys.
[TpyMeHeHMe 5TU/IeHA HA OCHOBe CBOMCTB. JlveHbl 1 KayuyKu. [ToHATHe 0 AieHax Kak yrieBoJopojAax
C IByMsl [BOWHBIMH CBsi3iMH. ColpspKeHHbIe AWeHbl. XUMUYecKhe CBOWCTBa OyrazueHa-1,3 u
n3onpeHa: obecliBeuBaHWe OpOMHOM BOJBI W TIOJMMepU3aldsi B Kayuyykd. HaTypanbHbI |
CUHTeTUUecKHe Kayuyku. Pe3urHa. AnkuHbl. AljeTuieH. XUMUUeCKre CBOMCTBA alleTH/ieHa: TopeHue,
obecijBeuriBaHre OpOMHOW BOABI, TPHUCOEJUHEHHE XJIOPOBO/OpPOJA M TuApartanus. [IpuMeHeHHe
aljeTW/ieHa Ha OCHOBe CBOMCTB. Me)KK/accoBasi H30MepHsi C ajiKaJveHamu. ApeHbl. beH30.
XuMryeckue CBOWCTBa OeH30/a: TOpeHWe, peaklWu 3aMelleHus (rajoreHUpOBaHWe, HUTPOBAHUE).
[TpumeHeHue GeH30/1a Ha OCHOBe CBOMCTB. [IpUpojHbIe HICTOUHUKH YT/IeBOA0POOB. [IprpogHbIii Ta3:
COCTaB, IpUMeHeHHe B KauecTBe TormBa. Hedts. CoctaB u mepepaboTka HedTH. [TeperoHka HedTH.
HedrenpoayKTsbl.

JeMoHcTpanuu: ['opeHue MeTaHa, 3TW/IeHa, aljeTi/eHa. OTHOLIeHUe MeTaHa, ITU/IeHa, aljeTuieHa U
OeH30/1a K pacTBOpaM IepMaHTraHaTa Kaiusi u OpomHOUM Boge. IlonmydyeHue STHIeHa peakiyel
JerupaTalyy 3TaHo/a, aleTUIeHa — TUAPOIU30M KapOuza Kanblus. PasnokeHWe Kayuyka TpU
HarpeBaHWH, UCITbITaHUe TTPOAYKTOB Pa3/I0’KeHUs Ha Helpe/leTbHOCTb. Kosutekiusi 06pasiioB HeTH 1
HedTenpoaykToB. Konnekius «KaMmeHHbIH yrob v IPOAYKLIMS KOKCOXUMUYECKOTO MPOU3BO/ICTBA».

IlpakTHueckasi pafora: O3HakomeHHe C KOJUIeKIMed 00pa3loB HepTHU U TIPOAYKTOB ee
nepepaboTku. O3HaKOMJIEHHEe C KOJUTeKLIMel KayuyyKoB M oOpasljaMH WU3e/nid U3 pe3uHbl. PerieHue
3ajiau.

KonTposibHas pabora «YT/1€eBo0pPOABI»

CamocrosTeibHas padoTa odyuaromuxcsa: Ha3BaHue BelecTB 10 MeX/IyHapOHONH HOMEHK/IaType
IUPAC. CocraBrieHue U pelleHue reHeTUUeCcKux Liernodyek. CaMOCTOsATe/IbHOEe U3y4YeHHe TeMBI:
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Lluknoankansl. ['oMosoruueckuii psii U HOMeHK/IaTypa LIMK/I0aIKaHoB, UxX o01jas popmyiia.
W3omepusi 1jUK/I0aIKAHOB: Me)XKK/aCCOBasi, yr/epoJHOro ckesneta. I[lomyueHue u Qusmyeckue
CBOMCTBA LIMKJ/I0A/IKAHOB. XMMHUUeCKHe CBOMCTBA LIUK/0ankaHoB. [IpumeneHue.

PerieHue 3a/1au Ha HaXOX/IeHUsT MOJIEKY/ISIPHOM )OpPMyJIbI ra3000pa3HOro yryieBoi0po/a.
[ToAroTOBUTE AOK/IA/ HA TEMY 110 BBIOOPY: «XHWMUS YIJIEBOJJOPOJHOTO ChIPbSl U MOSI OyayIas
npodeccusi», «YT1eBOJOPOJHOE TOI/IMBO, ero BUAbI U Ha3HauUeHue», «IKO0JIOTHUYECKUe acreKThI
WCITI0J/1b30BaHKs YI/1€BOJOPOAHOIO ChIPbS» U JIP.

11.

Tema 2.3
Kucnopogcopepx
aiue
OpraHuyecKue
COeIUHeHUst

CoepkaHue yueOHOr0o MaTepHrasa

Teoperuueckoe ob0yuenue: Criupthbl. [TosyueHue 3TaHOMa OpoKEeHWEM TIJIIOKO3bl U THJpaTaryieid
TUeHa. ['WApoKcuabHas rpymnmna Kak ¢yHKLUOHanbHas. [loHATHe O mpefe/nbHbIX OJAHOATOMHBIX
cnvpTax. XUMUYecKde CBOWCTBA 3TaHOJA: B3aMMO/IEMCTBHE C HaTpueM, oOpa3oBaHMe TMPOCTBIX M
CIOXHBIX 3()UPOB, OKUCIeHUe B anbAeru/. [IprMeHeHre 3TaHO/Ia HA OCHOBE CBOMCTB. AJIKOTOJIU3M,
ero MoCneiCTBUS U mpeayrnpexzeHue. [VMLlepUH Kak TMpeJCcTaBUTe/b MHOIOATOMHBIX CITUPTOB.
KauecTBeHHas peakiysi HA MHOTOaTOMHBIe CTIAPTHL. [IprmeHenue riuijeprHa. @eHosn. Pusndeckue u
XUMUYeCcKUe CBOMCTBa (eHosa. B3arMHoOe BiMsiHMe aTOMOB B MoJjieKyJsie (peHO/a: B3aUMOZENCTBHE C
TUAPOKCUIOM HaTpUs U a30THOMW KUCI0TOW. [IpriMeHeHWe (deHOMa Ha OCHOBE CBOMWCTB. AJIbJleTU/bI.
[MousiTue 06 anbaerugax. AybAeruHas rpyrna Kak GyHKIuoHanbHas. @opMabAerus v ero CBOMCTBa:
OKHCJIeHHe B COOTBETCTBYHOIIYIO KHUCIOTY, BOCCTAHOB/IEHHE B COOTBETCTBYIOWIMK ciupT. [TonydyeHue
anb/leru/loB OKUC/IeHHeM COOTBETCTBYHOIIMX COUPTOB. [IprMeHeHne (opmanbiervja Ha OCHOBE ero
cBoiictB. KapboHoBbIe KUCIOTHL [ToHsATHE 0 KapOOHOBBIX KHcaoTaxX. KapbokcwibHasi rpymma Kak
(GyHKIMOHa/BHAsA. ['OMOJIOTMYeCKUN psAf,  TIpeJesbHbIX OJHOOCHOBHBIX KAapOOHOBBIX —KHCJIOT.
[TomyueHrie KApOOHOBBIX KMC/IOT OKUC/IEHUEM aJTberHI0B. XMMUUYeCKHe CBONCTBA YKCYCHOMKUCIOTBI:
o01ue CBOWCTBAa C MUHepa/TbHBIMUA KUC/IOTAaMU W peakuusi 3Tepudukaruu. [IpuMeHeHHe YKCYCHOMU
KHMCJIOThI HA OCHOBE CBOMCTB. BricCIie >KUpHbIe KWCIOThI Ha PUMepe MaJlbMUTUHOBOU U CTeapUHOBOM.
CnoxxHble 3¢upbl U XUpbl. [TonyyeHne cnoXHBIX 3(pUPOB peakuyel sTepupukanyy. CrokHble 3¢rpbl
B MpUpOJe, WX 3HaueHHue. [IpriMeHeHre C/I0XKHBIX 3()UPOB Ha OCHOBe CBOMCTB. JKHpPbI KaK C/I0)KHBIE
3¢upsl. Knaccudukauys >xMpoB. X¥MU4yeckrue CBOMCTBA )KUPOB: THPOIU3 U TUIPUPOBaHUe KUIKUX
>KUpoB. [IprMeHeHre )XMPOB Ha OCHOBe CBOUCTB. Mbuia. YTieBogpl.

YrneBozpl, ux Knaccudukanms: MoHocaxapuZbl (I/r0Ko3a, ¢pykKrosa), Aucaxapu/pl (caxaposa) U
rosiMcaxapupl (Kpaxmaa M 1ie/itoso3a). [/lroKko3a — BellecTBO C /IBOMCTBEHHOW (QYHKLUed —
anbJlerulocnupT. XMMHUUECKHe CBOMCTBA IIFOKO3bl: OKHUC/IEHHE B IJIFOKOHOBYHO KUC/IOTY,
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BOCCTAaHOBJIEHHE B COPOUT, CTupTOBOe OpoXkeHHe. [IpriMeHeHye TTF0KO3bl HA OCHOBE CBOMCTB.
3HaueHUe YI/IeBOZOB B )KUBOW MPUPO/ie Y )KU3HU uesioBeKa. [IoHsATHe 0 peakUMsX MOJMKOHEHCALWn
Y TUPO/IN3a Ha IpUMepe B3auMOIIpeBpalLleHU: TTF0K03a ToJIcaxapup.

JemoHcTpanuu: OKWcIeHre CIUpTa B anberu/. KauecTBeHHble peakljui HA MHOTOaTOMHBIE CITUPTHI.
PactBopuMOCTb (heHOsla B BOZie TpU OOBIUHOW TemIiepaType W MpU HarpeBaHWM. KauecTBeHHbIE
peakiuy Ha eHoJ1. Peakijusi cepeOpsiHOTO 3epKasia abAeruioB 1 rioKo3bl. OKHUCIeHNe abAeruioB U
[JIIOKO3bl B KUCJIOTY C momolpio ruzapokcuga Megu(ll). KauecTBeHHasi peakijusi Ha Kpaxmall.
Konnekuus 3¢ypHbIX Maces.

IIpakTHueckas pabora: PacTBopeHHe rmiiepyHa B BoZie ¥ B3auMogekicTBue ¢ ruzipokcugom meau(Il).

CBOWCTBa YKCYCHOW KHC/IOTBHI, OOLMie CO CBOWCTBAMHM MHHEPAJbHBIX KUC/IOT. []0Ka3aTe/sbCTBO
Herpezle/IbHOrO XapakTepa >XUJKOro >kupa. B3avMopelicTBHe T/IHOKO3bl U Caxapo3bl CTUJPOKCHOM
Meau(Il). KauecTBeHHasi peakijusi Ha Kpaxmail. PellieHue 3azau.

KonTtposibHas padora «Kuciopoj cosepxaliye opraHH4ecKue coeJuHeHUs»

CamocrosiTennbHass pabora oOyuarmmxcs: CamMoCTOsiTe/IbHOe M3yueHHe TeMbl: MHOTOaTOMHbIe
cnupThl. Vi3oMepusi 1 HOMeHK/IaTypa Mpe/icTaBUuTe el IByX- U TPeXaTOMHbIX CUPTOB. OcobeHHOCTH
XVUMUYECKMX CBOWCTB MHOTOATOMHBIX CITUPTOB, WX KauecTBeHHOe oOHapyeHue. OTaenbHbIe
TIpe/ICTaBUTe/N: STUIEHIIUKO/b, TJIMLEPUH, CIIOCOObI MX TOJyYeHHsl, TIpaKTHYecKoe TMpUMeHeHHe.
3HaueHWe YTIeBOJIOB B JKUBOM TPHUPOJle W >XU3HU dYesioBeKa. Pabora ¢ yuebGHOU, CIIpaBOYHOM
qutepatypod M UHTepHeT - pecypcamu. CocTaBreHHWe U pelleHHe TeHeTUUeCKHX Lieloyvek.
[ToAroTOBUTH ZIOK/Ia/ HAa TeMY MO BbIOOpY: «DTaHOJI: Be/iMuaiiiiee 6/1aro U CTpaIlHoe 3/10», «3aMeHa
JKAPOB B TeXHHKE HEeNWILEeBbIM ChIpbeM», «CpeicTBa TMTMeHbl Ha OCHOBe KHCJIOPOZCOZeprKallinx
OpraHMuecKux coefvHeHu», «CuHTeTMUeckre Mmorolue cpegcrBa (CMC): jocToMHCTBa U
HeJJOCTaTKU» U [JIp.
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3

12.

Tema 2.4
A3sotcogepxarue
opraHuyecKue
COeIMHeHUsI.
[Tonmmepsl

CopeprkaHue yuebHOro MaTepHrasa

Teopernueckoe o0yuenne: AMuHbL. [loHSTHE 00 amMuHaX. AHH/IMH, KaK OpPraHUUYECKOe
ocHoBaHMe. [losyueHre aHW/IMHA W3 HUTPOOeH3o0sa. IlpuMeHeHVWe aHW/IMHA HAa OCHOBE
CBOWMCTB.

AMMWHOKUCIOTBL. AMHWHOKUCIOTHl KakK am@oTepHble UQPYHKLMOHA/IbHbIE OpraHuuecKue
coefuHeHUsl. XUMHUUeCKHWe CBOMCTBA AaMHWHOKMUC/IOT: B3aMMOJEWCTBHE CO  Le/0YaMu,
KHUCJIOTaMU U IpYT C pYroM (peakuys MOMMKoHZeHcalmn). [lentrHas CBs3b M NOJIUIIENTU/IBI.
[IpumeHeHre aMMHOKHUC/IOT Ha OCHOBe CBOMCTB. benku. [lepBuuHasi, BTOpUUHasi, TpeTUYHas
CTPYKTYpbI OenkoB. XWMHUUeCcKHe CBOWCTBA OesKOB: TOpeHWe, [eHaTypalus, THAPOJIU3,
L[BETHbIe peak(uu. buonornueckue ¢yHkuuu OenkoB. OCHOBHBIE TIOHSTHSI XUMHU
BBICOKOMOJIEKY/ISIPHBIX COejuHeHul. MoHOoMep, nosumep, Moay4yeHre MO0JMMepOB peakLuen
To/IMMepU3aLy U TMOMKOH/eHCalluK, CTelleHb IO/IMMepy3aliy, CTPYKTypHOe 3BeHO. THUIibl
TOJIMMEPHBIX Llereii: JiMHelHble, pa3BeTB/IeHHble, CIIUThIe. BoyoKHa, UX KaaccuuKaiys.
[Tonyuenvie Bo1oKOH. OT/ie/IbHBIE [IPe/ICTaBUTe/Id XUMUYECKHUX BOJIOKOH.

JemoHcTpanum: B3arMoelicTBe aMMyaKa U aHWIMHA C COJISTHOM KMC/IOTOM. Peakiiysi aHWIMHa
c OpomHOI BOAOW. /[lOKa3aTenbCTBO HaMMuus (YHKIMOHAIBHBIX TPYMIl B PacTBOpax
aMUHOKHUCJIOT. PacTBopeHue u ocaxkzaeHue OesnkoB. L[BeTHble peakiuu 6enkoB. I'opeHue
NITUYBEr0 Tiepa M IIepCTIHOM HUTU. PacTBopeHue GenkoB B Boze. OOHapy)keHHe OenkOB B
MOJIOKe W B MsCHOM OynboHe. [leHaTyparnusi pacTBopa Oejlka KYpPUHOTO SIHIla CIIMPTOM,
pacTBOpaMHU COJIeH TsKeJIbIX MeTaslJIOB U IPY HarpeBaHUM.

IIpakTHueckue padoThl: 3aKaska U OTIYCK cTasu. O3HaAKOMJ/IeHHe CO CTPYKTYPaMu CepPOro U
6enoro uyryHa. PacriosHaBaHue pyj skese3a. PellleHue 3KCriepUMeHTa/bHBIX 3aJau Ha
WeHTU(PUKAL[MI0 OPraHUYeCcKrX coeIMHeHU. Pacrio3HaBaHMe T71aCTMacC U BOJIOKOH.

KoHTpo/bHBIE padoThI

CamocrosTennbHasi pa6ora oOyuaromuxcsa: CaMocTosiTelbHOE — M3yueHHe — TeMBI:
[Tnactmaccel. TepmoriacThuHble U TepMOpeakTHMBHble TuiactMaccel. [IpezacraBurenu
niacTMacc. Kayuyku HarypanbHbld U CUHTeTHYecKue. ByrnkaHuzaiusi Kayuyyka, pe3uHa.

BCET'O

66
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2.3 IIpumepHasi TeMaTHKa KypPCOBBIX MPOEeKTOB (padoT)
He nipegycmoTpeHo

2.4 CamocTosTebHast paboTa 00yJaromerocs

2.4.1 Buasl CPC

No Ne HanmMeHoBaHMe pa3/ie/ioB U TeM Buper CPC E:E:;g
n/n | ceMecrpa
Pa3gen 1. O0miasn 1 Heopranuueckasa  [[IoAroToBKa K
XUMHUSA MpaKTUUeCKUM
1.1.0CcHOBHBI€ MOHATHSA U 3aKOHbI XUMHUU. 3aHSITUSIM q
1.2.Tleproanueckuii 3akoH U Ileproguueckast [MCI0/b30BaHUEM
CHCTeMa XMMHUYEeCKHUX 371eMeHTOB MeTOANYeCKUX
1 2 O.W. Menpeneesa. peKoMeH/alui B
1.3 Ctpoenuearoma. CTpoeHHe BellleCTBa. rperiofaBare’is.
1.4 Bopa. PacTBOpBl. J/EKTpOIMTHUYECKast
IACCOLALS. CamocTosiTe/IbHOe
1.5.Knaccudukanms HEOPraHUUYeCKUX [M3yueHue y4yebHOrQ
coeITMHeHWII W MXCBOMNCTBA MaTrepuana. [ToaroToeka
1.6.Xumuyeckre peakLuu K KOHTPOJIbHOH pabore.
1.7.Metaibl ¥ HeMeTasl/Ibl.
Paszpen 2. Oprannueckass Xumus [TogroroBka K
OCHOBHbIE TOHATUSI OPraHUYeCKOM XHWMHU. [IPAKTUUYeCKUM
TeopusicTpoeHUs1 OPraHUUeCKUX COeIUHEHUA.  [3aHSTUSIM C
2 2 YreBoopobl ¥ MX TIPUPOJAHbIE HCTOUHUKH. [MCHO/b30BaHHeM -
2.3.Kucnopoacopepxanjye OpraHvYecKue MeToLUUYeCKUX
COeIMHEeHMUS. 2.4.A30TCcopepKalue [peKoMeHJalui
OopraHuyecKue COeJIMHEHHs]. Trpero/aBaTe’isl.
[TovmMepsl.
CamMocTosiTe/IbHOe
y3yyeHne  yueOHOro
Marepuarna.
[TogroroBka K
KOHTPOJIbHOM paboTe

M moezo uacos

2.5 O1jeHOYHBIE CPe/JCTBA /ISl TeKYIIero KOHTPOJis yCleBaeMOCTH, POMeXyTOUHOM
aTTecTalyi 110 UTOraM 0CBOEHMS AM CIUII/IMHbI
OyeHouHble cpedcmea npedcmas/neHbl 8 (poHOe OYeHOUHbIX cpedcma no yuebHol

oucyuniuHe.




3 YCJIOBUSA PEAJIM3AIIN ITPOI'PAMMBI IMCHHUIIIMHBI

3.1 TpeGoBaHusI K MUHUMA/TbHOMY MaTePHA/IbHO-TEXHHUECKOMY 00ecreyeHHIo
Peanusaiiyisi mporpaMMsl AUCLUITIMHBI TpeOyeT Hannuusl yueOHOro KabrHeTa « XUMHUsI».
O6opyjoBaHMe yueOHOTO KabWHeTa:

CaMOCTOSITe/TbHON pabOThI

Ne HanmenoBanue HaumeHoBaHue yueGHOTO [TepeueHb OCHOBHOT'O 000DPY/[0BaHUs], TEXHUUECKHUX CPEZCTB 00yueHuUst
/I TipeMeTa, KabuHeTa
JVCLIUTIVHBI
B COOTBETCTBUU C
yueOHbIM JITAHOM
1 YueOHbIe ayIUTOPUHN AypuTopus 531
OY .11 «Xumusi» JUISL TIPOBeJleHUst JIeKIMOHHasl IOTOYHAS ay/IUTOPHS, OCHAIIleHHasl CIIel[haT3UPOBaHHON MeOesTbIo
3aHATUM JIEKLJUOHHOTO U TeXHUUECKUMH Cpe/CTBaMM oOyueHus. MynbTUMequiiHOe 000pyaoBaHue:
TUIa KOMIIbIOTep, NpoekTop Benq, TeneBusop
2 YueOHbIe ayIUTOPUH JJIs1 Yue0nblit KabuHeT «XuMun» Ayauropusi — 538
MpOBeJleHUst [Tocagounbix mect — 20. CToJI npernogaBaTesis.
nabopatopHo- BeiTsbkHBIe IIKadbl, 1abopaTopHbie IKadbl, TeXHUYECKWe W aHAJIMTHUUECKHe BeChHI,
MIPAaKTHUECKHX 3aHSATHIA U | TEPMOCTAT, LIEHTPUPYTa, XUMUUYeCKHe PeaKTUBBI, JabopaTopHast oCyza.
3aHATUM CeMUHAPCKOro | [IeMOHCTpallMOHHbIE MaTepuasbl, TaOMWLbl, pa3faTOuHble MaTepHasbl, MepuoAuYecKast
TUIA cuCTeMa XUMHUUeCKUX 31eMeHTOB [I.V.MeHjeneeBa, mepruogvuecKui psf, HanpsoKeHUN U
3/IEKTPOOTPULIATE/IbHOCTH METAJI/IOB, Tab/IMIa PACTBOPUMOCTH COJIeH, KUC/IOT Y OCHOBaHUM
B BO/le, TUIaKaThl 110 XUMHUU, XUMHUUECKHe PeaKTHBbI, yuyeHWuyecKast JocKa, pubopkl st
3/IEKTPOJIM3a Y TaJlbBaHUKH, OIOPETKH [Ijis TATPOBAHUSI, CITUPTOBKH.
3 YuebGHble ayuTOpUA AyauTopusa 257, OCHaleHHasi CIIe[MaTM3UPOBaHHOW MeDesbl0 U TeXHUYeCKUMU

cpefcTBaMu 00yueHust. be3qucKoBble TepMHUHA/bHbIE CTAHIMKA 16 IIT. C BBIXOJOM B
Nurtepuet u DUOC PI'BOY BO Koctpomckoii 'CXA, Intel(R) Pentium(R) CPU G4600
@ 3.60GHz
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IJIs1 CAMOCTOSITe/IbHOM PaboThI

ONeKTPOHHbBIN UATAMBHBIN 3a/1 Ha 15 pabounx MeCT C BBIXOJ0M B VIHTepHeT 1
SUNOC ®I'bOY BO Koctpomckor ['CXA be3nuckoBbie TepMUHATbHBIE
cTaHUuM 1211T.

ITporpammHoe obecnieuerue: Office 2003, Mozilla, Open Office, Windows
Server 2003r2.

YnTa/JabHbIN 3a/1 0M0/IHOTEKH C MeTOJUYeCKMM KaOMHeToM:
bubmoreunsiit pora. Ctomnbl — 60 1WIT., CTy/bs — 60 WIT., OPrTeXHUKA
(KCcepokc)

YueOHble ayIUTOPUU
151 TPYTITIOBBIX U
WH/MBH/IyalTbHBIX

KOHCY/IbTal[Mid, TeKYILero
KOHTPOJISI  yCIIeBaeMOCTH U

YueOHbIi KaOuHeT XUMHHU
Ayautopus — 534
IleMOHCTpaLlMOHHbIE ~ MaTepuaibl, TaOJMIIbI, pa3/JaTOYHble MaTepuart
rnepuoAuueckas CUACTeMa XMMMYeCKux sSyemeHTOB  [I.M.MeHpeneer
MepUOIUUeCKUN DS HaNpsODKeHUWM UM 371eKTPOOTPULIATeIbHOCTA  MeTaslia
Tab/MIla PaCTBOPUMOCTU COJiel, KUCIOT M OCHOBAaHWM B BOJe, TJIAKaThI I

MPOMEXXYTOUHOM aTTeCcTal[uu

XUMHH, XUMHWUECKad 1Mocyad, yueHruUYeCKad A0CKd.

3.2 MudopmanoHHoe odecrieueHne 00yueHus

a) OCHOBHa#s JiuTeparypa:

KomuectBo
No ABTOD, Ha3BaHUe, MECTO U3/JjaHUsl, U3/1aTeNbCTBO, rofi | Vcnonb3yercs 9K3eMII/ISIPOB
- /;1 HaumeHoBaHue u3JaHus yueOHOUM 1 yueOHO-MeTOAMUeCKOn nipu u3yyeHuu | Cemectp B a
JIUTepaTyphbl pasziesioB 6H6ﬂeI/IOTEK rabenpe
1 2 3 4 5 6 7
I'muuka, H. JI. O6mias xumus : yue6Hoe riocobue zist
CIIO / H. JI. T'nuuka. - N3p. crepeotun. - Mocksa :
Knopyc, 2020. - 750 c. : wnn - (Cpennee
1 ¥uebHoe nocobue nipodeccroHanbHOe obpa3oBanHue). - ISBN 978-5-406- 1.2 I >1
01549-0. - TekcT : HenocpeCTBeHHBIN. - K120 : 1133-
00.
Xumus pf6oqaﬂ TeTpajb [/s KOHTAKTHOU U Heorpasiy
CaMOCTOSITe/IbHOW paboThl CTY/I€HTOB CIel[iabHOCTH . 20
2 Pabouas TeTpazib 1,2 II €HHBIN -
23.02.03 «TexHuueckoe 0OC/Ty)KMBaHHE W PEMOHT ocT
aBroTtpaHcnoprta», 07.02.01 «Apxutekrypa», 1 Kypc, AoCTYT




ouHOM opmbl 00yuenus / [TlactuHa E. B. ; Moporuxa
O. K. ; CoboneBa O. B. ; Koctpomckas I'CXA.
Kadeapa anaromuu v GpH3M0I0THN )KUBOTHBIX. - UCIIP.
5 ,qon - KapaBaeBo : Kocrpomckas ['CXA, 2021. - 60
C. un. - Tekcr: osnektpoHHbii. - URL:
http: //hb ksaa.edu.ru/marcweb. - Pexxum foctyna: asis
aBTOPM3. TI0JIb30BaTesel. - M121.

Xumusn paboyasi TeTpasib [ KOHTAaKTHOM W
CaMOCTOSITeJIbHOW paboThl CTY/IEHTOB CIIeI[HabHOCTH
23.02.03 «TexHuueckoe 0OC/Ty)KMBaHHE W PEMOHT
aBroTpaHcrnopta», 07.02.01 «Apxutektypa», 1 Kypc,

3 Pabouast TeTpagp ouHo (opmbl 00yuenus / [llactuHa E. B. ; Moporuna 1,2 II 100 -
O. K. ; CoboneBa O. B. ; Koctpomckas I'CXA.
Kadeznpa anaromuy 1 ¢GpU3H0IOTUM )KUBOTHBIX. - UCTIP.
u por. - KapasaeBo : Koctpomckas I'CXA, 2021. - 60
C.: W

0) Jomo/THUTe/IbHAs JIUTepaTypa:
Wcnons3yer KonnuectBo

ABTOp, Ha3BaHWe, MECTO U3/J,aHUsl, U3/1aTenbCTBO, FOJ

Ne N N Csl TIpU 9K3eMILISIPOB

HavmeHoBaHue u3JaHus yueOHOUM 1 yueOHO-MeTOAMUeCKOn Cemectp
n/n HTEDATYDDI W3y4YeHUuUu B Ha
patyp pasziesioB bubmmoreke | Kadeape
ApremeHnko, A. !I. Oprannyeckass XuMus [1Jist
HeXMMHUUeCKUX HarpaB/ieH!! MOAr0TOBKU: yueOHOe
rocobue / A. V. ApTeMeHKo. - 3-e U3[., UCIIp. -
Heorpanuue
Cankr-IletepOypr: Jlanb, 2021. - 608 c. : um. - .
1 YuebHoe rmocobue 1,2 I HHBIHN -

(YuebHuku 151 By30B. CrieljuasibHasi TUTepaTypa). - oCT
ISBN 9-785-8114-1620-2. - TeKCT : 3/IeKTPOHHBIMN. - AOCTYH
URL.: https://e.lanbook.com/book/168595. - Pexxum
J0CTymna: Ji/isl aBTOPU3. MOIb30BaTe eH.
Eropos, B. B. Heopranuueckas ¥ aHaIMTH4yecKas
XUMUS. AHaTUTUUeCKast XuMus : yueOHUK / B. B. Heorpanuue

2 YuebHUK Eropos, H. 1. BopobbeBa. - Cankr-IleTepOypr : 1,2 I1 HHBIN -
Jlanb, 2021. - 144 c. - ISBN 978-5-8114-1602-8. - JOCTyT
Tekcr : ssekTpoHHbIN. - URL:
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https://e.lanbook.com/book/168653. - Pexxum
JOCTYyTIa: /ISl aBTOPU3. MOb30BaTesie.

YuebHoe rmocobue

boromonoBa, . B. HeopraHnunueckas Xumus :
yuebHoe mocobue / Y. B. BoromonoBa. - Mocksa :
NH®PA-M, 2020. - 336 c. - (CpegHee
npodeccroHabHOe 0bpa3zoBanue). - ISBN 978-5-
98281-187-5. - TekcT : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/1061490. —
Pexxum frocryna: no noAmnucke.

1,2

II

Heorpanuue
HHBIU

JOCTYI

IMocobue

Epoxun FO.M. COOpHUK 3alau W YIIPa)KHEHWH TI0
XUMUU (C AUAAKTAYECKUMM Marepuaniamu) - M.:
N3parenbckuii eHTp «AKagemusi», 2010

1,2

II

Y4yeOHUK

Caenko O.E. Xummss pana Komwmemkeid. - M.:
NszparenscTBO «@eHuKC», 2010,2014

1,2

II

30

Y4eOHUK

Cabpuensa O.C. Xumust. 10 knacc. ba3oBbiii ypoBeHb:
yueb. [y oOujeoOpa3oBaT. yupexxaeHWd. — M.:
N3parenbckuii 1eHTp «AKazgeMusi», 2011

1,2

II

10

Y4eOHUK

labpuensn O.C. Xumwmsa. 11 kmacc. ITpodunbHbIA
ypoBeHb: yueb. i obiieobpa3oBar. yupexiaeHui /
O.C. TabpuesnsnH, I'.I'.JIpicoBa. —M.: M3parenbcKuii
LeHTp «AKazemus», 2011

1,2

II

10

YuebHUK

Epoxun FO.M. Xwumus: YueOHUMK n1s1 cp. Tipod.
yueOHBIX 3aBefleHUM. - M.: WM3parenbcKuii 1eHTp
«Axkagemusi», 2011

1,2

II

24

[IpakTUKyM

Iabpuensa O.C., OctpoymoB W.I'., [lopocdeeBa H.M.
[MpakTKyM 10  OOlel, HEOpPraHWYeCKOW U
OpraHuueckKon Xxumuu. - M.: W3paTenbckuil LIeHTp
«Axagemusi», 2011.

1,2

II

10

10

Y4yeOGHUK

labpuensu O.C. Xumusi s npodeccuii U
CTelMasIbHOCTeH TeXHUUeCKOro mnpodums: yueOHUK
anst CITO. -M.: M3gaTenbCKui 1[eHTP «AKaJeMUsi»,
2010

1,2

II

10
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labpuensa O.C., JIeicoBa I'.'. Xumusa. Xumusi B

11 [Tocobue TecTax, 3a/jauax u yrnpaxHeHUsx. - M.: M3narenbckum 1,2 II 15 -
LeHTp «AKazemus», 2011
Cupuk, C.M. Xumusi [Dy1eKTpoHHBIN pecypc]: yueb.
nmocobme / C. M. Cupuk, A. B. IlerpyuvHa. - Hocrym

12 YueGHOoe rocobue OnektpoH. paH. - KemepoBo: T'BOY  BIIO 1,2 11 HeorpaHuue -
"KemepoBckuii rocynuBepcucretr”, 2013. - 120 c. - H
ISBN 978-5-8353-1527-7

B) 0a3bl JAdHHBIX, I/IH(l)OpMa]_[I/IOHHO-CHPHBO‘—IH]:IE H TMTOMCKOBbI€ CUCTEMBbI:

HavmeHoBaHMe 3/1eKTPOHHO-
610/IMOTEUYHOM CHCTEMBI,
Tpe/ioCTaBJISIOIIeN
BO3MO>KHOCTh
KPYIJIOCYTOYHOTO
JMCTaHI[MOHHOTO
WH/IMBU/YaIbHOTO JIOCTYTIA
JIIST KaXKZIOTO 00yuaroIerocs
13 JII000M TOUKH, B KOTOPOM
HUMEeTCsI IOCTYI K CeTH

Caezienust o ripaBoob1afarese
3JIEKTPOHHO-0UOTMOTeUHOM
cUcTeMbl, 6a3bl JaHHBIX U
3aK/TFOUEHHOM C HUM JIOTOBODE,
BKJTIOUAst CPOK JIeHCTBUS
3aK/TFOUEHHOT0 IOT0BOpa

CBefieHHsI O HATUYUU
3aperucTpUpOBaHHON B
yCTaHOBJIEHHOM TOpsiKe Oa3e
JlaHHBIX MaTepHasoB 3/IeKTPOHHO-
OMO/IMOTEUHOM CUCTEMBI U / UIH
CrenieHust 0 HATUUUA
3aperucTpUPOBAHHOIO B
YCTaHOBJIEHHOM TOpSiKe
37IEKTPOHHOTO Cpe/iICTBa MaCCOBOM

Hanuune Bo3MOKHOCTH

OJHOBPEMEHHOI'O MHAWBUAYA/IbHOT'O

AOCTYyIIAa K 3JIEKTPOHHO-

61b/IMoTeUHOI crcTeMe, B TOM
YKCIIe OHOBPEMEHHOTO I0CTYIa K
Ka)X/[OMY H3/IaHHIO, BXOSIIEMY B

3/IEKTPOHHO-0MO/THOTEUHY O

CUCTeMy, He MeHee yeM Jyisd 25

TIPOLIEHTOB 00YYarOIINXCS 110

KaKJ01 13 (hOpM MOTyueH s

171 ot 23.12.2019 geticTByeT 10
31.12.2023

000 UzpaTtenbCcTBO «JIaHb»

WNHrepHerT, afpec B ceTr vHdopMaLu 06pazoBaHs
WuTepHet / 6a3bl JaHHBIX
1 2 3 4
OnektpoHHo-0ubmoTeudass | OO0 «3bC Jlanb» CBuzeTeNbCTBO O TOCY[apCTBEHHOMU
CHCTeMa U3JaTebCTBa . HOoroBop Ne 5271/2 ot | peructpayuu  6a3bl  gaHHbIX  Ne | Bo3MoskeH O/IHOBpEMeHHbIM
«Jlaub» http://e.lanbook.com | 17.03.2022r.  peiictByer ¢ | 2011620038 oT 11.01.2011 | uHAMBUAYaAIBHBIM HEOTPaHWUYEHHBIN
21.03.2022 1o 20.03.2023r; <<I/I3,E[8T6J'ILCTBO JlaHb. SHEKTPOHHO- AOCTYII K  KaXIAOMY  H3[aHHIO,
OoubmoTeyHast cUCTeMa» | BXOZSILEMY B 3/1eKTPOHHO-
. Toroop Ne COB HB- | CBugeTenscTBO 0 peructpanyuyn CMU OubsoTeyHbIe CUCTeMBbI 6e3
IJI Ne ©C77-42547 ot 03.11.2010 r. | orpaHAuYeHUMN.
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http://e.lanbook.com/

. JIW1IeH3UOHHBIN
Jl0r0BOp No 312/2 oT
17.03.2022r.  pgeucTByeT  C
21.03.2022 no 20.03.2023r;

. Coraienuve 0
cotpygHuuectBe Nell2/74 ot
21.03.2022 no 20.03.2023r.

HayuHas 3/1eKTpOHHas
oubMoTeka
http://www.eLibrary.ru

000
OJIEKTPOHHASA
NBJIMOTEKA,
JIuLieH3WOHHOe COTJIallieHre OT
31.03.2017, 6e3 orpaHHUYeHUs
Cpoka

HAYUYHASA

CBHzeTenbCTBO O TOCY[AapCTBEHHOM
peructpariud  6asel  AaHHBIX  No
2010620732 oT 14.12.2010
«3NeKTpOHHO-0Mb/IMOTeUHAsT
cucrema elibrary», mpaBoo6sagarenb
00O «PYHOBb» / CBupmerensCcTBO O
peructpaiiui CMU 3JI Ne DC77-
42487 ot 27.10.2010 .

Polpred.com O630p CMU
http://polpred.com

000 «[TOJITTPE/
CnipaBouHuku» CorJaiieHve ot
29.03.2019

CBUzeTenbCTBO O TOCY[AapCTBEHHOM
peructpariud  6asel  faHHBIX N
2010620535 ot 21.09.2010 OOO
«ITOJITTPEX CnpaBOYHUKIN» /
CugzietesibCcTBO 0 perucrtparuu CMU
SJI Ne ©C77-42207 ot 08.10.2010 r.

OnekTpoHHasi bubMoTeKa
Koctpomckon 'CXA
http://lib.ksaa.edu.ru/marcweb

HIIO «HpopmCucrema»
JInijeH3noHHOe corJiaineHyue No
070420080839 ot 07.04.2008

Homep nuijeH3uM Ha UCI0J/Ib30BaHUe
nporpammHoro  npogykra ABHC
MAPK SQL 070420080839. IlpaBo
VICII0J/Ib30BaHUs TIPUHA/|IEXKUAT
PI'bBOY BO Koctpomckas I'CXA

NudbopmatiionHas cucrema
«EauHOe OKHO JoCTyTia K
oOpa3oBare/lbHBIM pecypcam»
http://window.edu.ru

OTAY 'H1n
"Nupopmuka".
Hekommepueckuii MNpOAYKT €O
CBOOO/THBIM JIOCTYTIOM.

nTT

CugetenbCcTBO 0 perucrpayuu CMU
91 Ne 77 — 8044 ot 16.06.2003

HatroHanbHas 3/1eKTpoHHas
oubnuoreka http://H36.pd

PI'BY «PI'b» Horosop
Nel01/H3B/1303 ot 27.01.2016

CugzietesibCTBO 0 perucrtparmu CMU
Ne 77-814 ot 28.04.1999r.

Bo3morkeH OZHOBPEMEHHBIN
VH/MBUYa/lbHbIM HeorpaHUYeHHbIN
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C HeorpaHUYeHHOU JOCTYIl K U3[aHUSM, TOZJIeKallum
TIPOJIOHTaljent cBobosHOMY WCII0J/Ib30BaHUIO.
OI'BY «PT'b» Horosop Hoctynn K wu3gaHusiM, OXpaHsieMbIM
Ne101/HOB/1303-n oT aBTOPCKUM TIIpaBOM, BO3MOXEH U3
23.05.2019 ¢ HeorpaHWYeHHOM OJIEKTPOHHOTO YMTa/IbHOIO 3aJa.
TPOJIOHT aLen

CnpaBouHas [IpaBoBas 3A0 «Koncynbrant Ilntoc» | CBugeTensbCTBO 0 perdctpaiud CMU | BoaMoxkeH — JIOKalbHBIM — CETEBOM

Cucrema Horosop Ne 105 ot 09.01.2013, | 31 Ne ®C 77-42075 ot 08.01.2003 JOCTYTI.

«KoncynpranTllmroc» pjom. coryamieHie Nel ot

01.01.2017

I') JIMI[eH3MOHHOe IPOrpaMMHoe ofecreyeHHe

HanmeHoBaHMe TIPOrpaMMHOTO obecrieueHust

CBeieHus1 0 TIpaBoob/1aziaTesie (JIMIjeH3HUaT, HOMep JIMLIEH3UH, JaTa

BbIZIaUM, CPOK JEMCTBUS) U 3aKJIFOUYEHHOM C HUM JIOTOBODE

Windows Prof 7 Academic Open License

Matikpocodt, 47105956, 30.06.2010, nocTosiHHast

Microsoft Office 2010 Russian Academic Open License

Matikpocodt, 47105956, 30.06.2010, nocTostHHast

Microsoft Windows SL 8.1 Russian Academic Open License

Maiikpocodt, 64407027, 25.11.2014, nocTosiHHast

Microsoft Office 2013 Russian Academic Open License

Matikpocodt, 64407027, 25.11.2014, nocTosiHHast

Microsoft Exchange Standard 2007 Academic Device CAL

Maiikpocodt, 44794865, 13.11.2008, nocTtosiHHast

Microsoft Windows Server Academic Device CALD

Matikpocodt, 44794865, 13.11.2008, nocTosiHHast

Microsoft SQL Server Standard Edition Academic

Maiikpocodt, 44794865, 13.11.2008, nocTtosiHHast

Microsoft Exchange Server Standard Edition Academic

Maiikpocodt, 44794865, 13.11.2008, nocTtosiHHast

Microsoft Windows Server Standard 2008 R2 Academic

Maiikpocodt, 48946846, 24.08.2011, nocTosiHHasi

Microsoft Forefront TMG Standard 2010

Maiikpocodt, 48946846, 24.08.2011, nocTtosiHHast

Microsoft Windows Server Standard 2012 Academic

Maiikpocodt, 61149292, 15.11.2012, nocTosiHHast

[TporpamMmmMHoOe obecrieueHre « AHTHUTIIAarAaT»

AO  «AHTUNIATMAT»,  JMLEH3UOHHbIK  JoroBop  Ne
ot 01.09.2021, 1 ropg,

4121

Kaspersky Endpoint Security ans 6usHeca — CtangapTHbIN Russian
Edition. 250-499Node 1 year Educational Renewal License

000 «IpumCodT», norosop Nel08 ot 24.03.2022, 1 rop
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3.3 KaipoBoe obecrieueHre o0pa3oBaTe/IbHOT0 MpoIjecca

XapakTepyCTHKA Te/JarOTHUeCKUX PabOTHUKOB

Ne HanmeHnosanune
/i TpeiMeTa, bamunus, ums, Kakoe 00pa3oBaTe/ibHOe yueHast CTaX paboThI OCHOBHOE MeCTO YCJIOBUS
JUCLIATUTAHBI B OTYeCTRBO, yUpEeXXIeHUe OKOHUMI, CTerneHb, BCETO | B T.U. MeJIarorHuecKom paboThI, TIPUBJIEUEHMUS
COOTBETCTBUH C JIOJDKHOCTb T10 CrelyanbHOCTh yueHoe aboThbI JIOJDKHOCTh K
yueOHOM TITaHOM LITaTHOMY (HarpaBieHre TIOATOTOBKK) |  (TTOUETHOE) BCETO B T.U. TIO rejaroruyeck
PacCI1CaHUIO 0 JOKYMeHTY 00 3BaHUe, yKa3aHHOMY o
obpa3oBaHUU KBa/MUKa- npesMery, JesITeIbHOCTH
LIMOHHAs JVCLIATTHE (urraTHBIN
KaTeropusi paboTHUK,
BHYTpEHHUI
COBMECTHUTE/Tb,
BHEIITHUN
COBMECTHUTEJTb,
HHOE)
[MlactrHa Enena Koctpomckoit Kangupat 29 26 26 ®I'bOY BO [ITaTHBIH
BaseHTUHOBHa, | CeIbCKOXO3AMCTBEHHBIN | CebCKOXO03st KocTtpomckast
WHCTUTYT HCTBEHHBIX I'CXA, paboTHuK
JIOTIEHT, HayK
rpenoziaBaTesib 3ootexuust, 000 JIOLIeHT,
«CTONMUUHBINA LIEHTP» npeno/iaBaTesb
[IpenogaBanue XumMuu B
obpa3oBaTeTbHOM
1 OY .11 Xumus OpraHusaLuy,

36.06.01 Beteprnapus u
300TeXHUS

WccnenoBatens,
nperno/iaBaTesib-
HcciefioBaTesb

Pabouas MnporpamMmmad AUCHOUIIMHBI AJ11 UHBA/IMA0B U JIUL C OrPaHUYE€HHBIMU BO3MOXXHOCTAMHUA 3/10POBbA paBpa6aTbIBaeTCH WHAWBUYa/IbHO C YUETOM
ocobeHHOCTEH HCI/IXOCI)I/BI/I‘JGCKOFO Pa3BUTHA, UHOWBUYA/IbHBIX BO3MOKHOCTEeM ¥ COCTOSIHUS 340POBbS TAKHUX O6y"-IEII-OLL[I/IXCH
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4. KOHTPOJIb 1 OIEHKA PE3YJ/IbTATOB OCBOEHMUSA JUCIIUIT/TMHBI

KoHTponb 1 olleHKa pe3y/nbTaTOB OCBOEHHUS AWCLIMIIIMHBI OCYIIECTB/ISIeTCS Mperno/aBaTesieM B
Tporiecce TIPOBE/IEHUS] TIPAKTUUECKUX 3aHATUH M j1ab0OpaTOpHbIX pabOT, TEeCTUPOBAaHUS, a TaKKe
BBINOJIHEHUST 00YUaIOIMMUCS MHAMBUAYa/IbHBIX 3a/JaHUM, TTPOEKTOB, UCC/Ie/JOBAHUM.

Pe3y/bTaTsl 00yueHust
(ocBOeHHBbIE YMeHHsl, yCBOeHHbIe 3HaHHs1)

@opMbI M MeTO/IbI KOHTPOJISI U OLIEHKHU
pe3y/IbTaToOB 00yueHus!

OOyuaroImuiics Jo/DKeH:

3HaTh/IIOHUMATh

- MeCTO XMMHUHU B COBpeMeHHOM HayuyHOU KapTUHe
MHpa; TOHUMaTh POJib XUMUU B (POPMUPOBaHUU
Kpyro3opa 1 (QyHKLMOHAIbHOW I'PaMOTHOCTH
yesioBeKa /ISl pellieHus TIPaKTUUeCKUX 3afiau;

- COOCTBEHHYIO MO3HULUIO 110 OTHOIIEHHUO K
XUMHUUeCKON UH(pOopMaliu, 1oiyuaeMou U3 pa3HbIX
HMCTOYHUKOB.

YCTHBIM M THMCbMEHHBIM  OMpPOC;
TeCTUPOBaHUe;
JKCMepTHasg OL|eHKAa BBICTYIUIEHUW C

coo01eHusIMU (JI0K/IafiaMi), pedepaTaMu
Ha 3aHSTUSIX, BBLITIOJIHEHUE TMPaKTHUKO-
OpPHEeHTHUPOBaHHBIX 3afiau.

yMeTb:
- laBaTh KOJIMYeCTBeHHbIE OL|eHKU U IIPOBOJUTh
pacyeTsl 110 XUMUUECKUM (popMysiaM U ypaBHEHUSIM;

YCTHBIM W THWCbMEHHBIM  OMpOC;
TeCTUPOBaHUe;
JKCTIepTHasi OLleHKa BBICTYIIBHUHA C

coolieHUsMH (ZOKIaZaMu), pedepatamu
Ha 3aHATHSX, BBINOJIHEHHE TIPAaKTHKO-
OpPUeHTHPOBaHHbIX 3a/iau.

HpOME)Ky'TO'-IHaH dTTecranusa

Hucgepenyupoeannbiii 3auem
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ITpunoxenue 1 Kapra pe3y/ibTaToB 0CBOEHUA JUCIMILIMHDI

HaumeHoBaHMe JUCHUITIMHBILL «EcTecTBo3HaHUe: XUMUS»

e AUCLUITIMHBI

Hay‘II/ITbCH HCII0/Ib30BATh OCHOBHBIE 3adaKOHbBI €CTeCTBeHHOHAYYHBIX AUCHUILIMH B HpOCl)QCCHOHaJ'IbHOfI AedaTe/IbHOCTH,
MMPUMEHATE METOJAbl MATEMATHUYECKOI'0 dHA/IM3d U MOJEe/IMPOBaHNs, TEOPETHYECKOI'O M SKCIIEPUMEHTA/IBHOT'O MCCJIeJOBAHMS.

3ajiauu

MBy‘-II/ITB OCHOBHbIE€ XMMHWUYeCKHe ABJIeHN, Cl)YHﬂaMEHTaJILHLIe TMOHATHSA, 3dKOHbI M TeOpHYU XUMHH.

B npoiiecce 0cBoeHUs1 JaHHOW AUCLUIIMHBI CTY/IeHT OPMUPYET U JeMOHCTPUPYeT CJie/lylolllie KOMIIOHEHThI 3HaHUW U YMeHUMH

Texnonornu dopma OLeHOYHOT 0 YpoBHU 0CBOeHUSA
[TepeueHb KOMITOHEHTOB
hopmMupoBaHUsI cpezicTBa KOMIIOHEHTOB
3HaThb:
- MECTO XMMHUH B COBPEMEHHOM HayYHOU KapTUHEe MUPA; IOHUMAaTh POJib
o KonTtponbHasi paboTa .
XUMUU B (POPMUPOBaHUM KPYro3opa 1 (HyHKI[MOHATbHOW FPAMOTHOCTH ITpakTHUeCKHe 3aHATHS . O3HaKOMUTETbHBIH,
OTueT 1o caMOCTOATE/IbHOU o
yesioBeKa /Jis pelleHus pakTUYeCKuX 3ajay; CamocrosTenbHasi paborta paGote PernpoYKTHUBHBIN
- COOCTBEHHYO MO3HULUIO 110 OTHOIIEHHIO K XUMUYeCKOUW nH(OopMaIiuy,
M0Ty4aeMOU U3 Pa3HbIX UCTOYHUKOB.
Ymern:
KoHTtposnbHas pabora.
- JaBaTh KOJIMYEeCTBEHHbIe OLIEHKH U MPOBOJUTH pacueThl 110 [TpakTUYeCKHe 3aHSTHS .
Joxaz Ha 3aHATHAX T10 TeMe PenpofykTvBHBIN
XUMUUeCKUM (hOpMy/iaM U ypaBHEHUSIM; CamocTosiTesibHast pabora pedepara
Baaaern:
- OCHOBOMOJIArarIMMA XUMUYECKUMU TTIOHATUSIMUA, TEOPUSMHU, 3aKOHAMHU
Y 3aKOHOMEPHOCTSIMU; YBEPEHHOE M0/Ib30BaHNe XUMUUeCKOU
TePMUHOJIOTHEN U CUMBOJIUKOW;
- OCHOBHBIMHM MeTO/laMU Hay4YHOI'0 TI03HaHWsl, UCII0/Ib3YeMbIMU B XUMUU: KoHTposbHas paboTa o
HpaKTI/IHECKI/Ie 3aHATUA OSH&KOMI/ITGHBHLII/I,
HabJ/iro/leHre, onvcaHue, U3MepeHue, SKCIIEPUMEHT; YMeHHe 3alMra OTUeTOB T10 N
CamocrosiTesibHast pabora N PEernpOYKTHUBHBIN
obpabatbiBaTh, 0OBSICHUTH Pe3y/IbTaThl TPOBEIEHHBIX OIBITOB U fie/iaTh CaMoCTOATe/bHOM paboTe
BBIBO/IbI; TOTOBHOCTh U CIIOCOOHOCTB TIPUMEHSTh METO/[bI TI03HAHUS TIPU
pellleHUH NPaKTUYeCKrX 3a/ay;
- B/IaZieHUe TIpaBUIaMU TeXHUKHU 06e30T1acHOCTH TIPY MUCTI0/Tb30BaHUH
XWUMUYECKUX BeleCcTB.
JIMYHOCTHBIE pe3y/IbTaThl:
JIPo 4 - chopMUPOBaHHOCTb MHPOBO33PEHHs1, COOTBETCTBYIOLL[ETO JIeKLMsl, CAMOCTOSITe/IbHast TectupoBaHue, pelieHre 03HaKOMMUTe/IbHbIN

COBpPEMEeHHOMY YPOBHIO pPa3BUTHSI HAYKHU U 00I1eCTBeHHOMN MPaKTHKHY,
OCO3HAaHHOTO Ha Jiasiore Ky/abTyp, a TAKXKe pa3TMuHbIX (hopM

pabora

3ajiau, JOMarliHee 3aJjaHue,
orpocC




0011[eCTBEHHOTO CO3HAHMs, OCO3HAHMSI CBOETO MeCTa B MOJUKY/IbTYPHOM
MUDE;

JIPo 5 - chopMUPOBaHHOCTH OCHOB CaMOPa3BUTHUSI U CAMOBOCITUTaHUS B JIeKLusl, TIpaKTHYecKast TecTrpoBaHye, pellieHre PEernpOYKTUBHBIN
COOTBETCTBUHM C 0011[eue/IoBeueCKUMHU LIEHHOCTSMU U HealaMu pabora 3a/1a4, ZloMalliHee 3ajiaHue,

IPa’kJaHCKOT0 00II[eCTBa; TOTOBHOCTh U CIIOCOOHOCTh K orpoc

CaMOCTOSITe/IbHOM, TBOPUeCKOW 1 OTBETCTBEHHOM JiesiTe/TbHOCTH;

JIPo 7 - 1iposiB/ieHUe HaBbIKOB COTPYJHUUYECTBA CO CBePCTHUKAMM, JIeKL[usl, TIpaKTUYecKast TectupoBaHuUe, pellieHue TPOAYKTUBHBIN
JIeTbMH MJIaZIIIIero BO3pacTa, B3pOC/ILIMUA B 00pa3oBaTeIbHOM, pabota, camocTosTebHAs 3a/1a4, ZoMalliHee 3ajiaHue,

0011[eCTBEHHO T10/1e3HOH, yueOHO-UCCIIeI0BaTebCKOM, IIPOEKTHOU 1 paboTa, 3KCKypcust orpoc

JPYTrUX BUJAX JesiTe/TbHOCTY;

JIP0 9 - TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM UKCJIe CamocTosiTesibHast pabora TectupoBaHue, pellieHue penpoyKTUBHbIN

camMo00pa30BaHUIO, Ha MPOTSHKEHUU BCeU )KU3HU; CO3HATeTbHOe
OTHOIIIEHHE K HeMpepbIBHOMY 00pa30BaHMIO KaK YC/IOBHIO YCTIELTHON
nipodeCCOHABHOM U 00I1eCTBEeHHOM /1esITe/TbHOCTH;

3ajiau, JOMalliHee 3aJjaHue,
or1poC
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