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I. AHHOTAIMA

1. leap 1 3agaun TUCHUILJINHBI

Ileabl0 OCBOCHUS JUCIUIUIMHBI SBJISETCS (OPMUPOBAHHE Yy CTYJACHTOB
LEJIOCTHOTO TPEACTABICHUS O COBPEMEHHOM COCTOSSHUM WM IEPCIEKTUBAX PA3BUTHS
XUMHHM, €CTECTBEHHOHAy4YHOTO MHPOBO33PEHHUS, a TaKXe COBEPIICHCTBOBAHUE
poecCHOHaANbHO-TICIArOTUYECKON KYJIBTYPhI OYAYIIUX CTICIIHAINCTOB.

3agayaMu OCBOCHUS JTUCLUILINHBI SIBIISIFOTCS

— O3HAKOMJICHME CTYJCHTOB C OCHOBHBIMU  TIOJIOKCHHUSIMH  0OIIe
HEOPTaHWYECKON XUMHH, AaHATUTUICCKON XUMHH U (PU3NIECKON XUMHUH,

— HAy4YuTh CTYJECHTOB IIOJIb30BAaThbCS IS KOHKPETHBIX IIEJIEM TEMU 3HAHUSIMH,
KOTOpBIE OHM MPUOOPETAIOT B XOJI¢ U3yUYCHUS! (PyHIAMEHTAIbHBIX HAyK, IPYTHUX
o0menpodecCHOHANBHBIX U CIICIHATBHBIX TUCIUILINH;

— TIOBBICUTH  ypOBEHb  NPO(ECCHOHATILHOW  KOMIIETEHTHOCTH  CTYJEHTOB
MOCPEACTBOM YCTAHOBJIEHHUSI CHUCTEMbI MEKIPEAMETHBIX CBA3E€H COACPKAHUSA

Kypca ¢ cofepkaHueM MpoGUIuPYyIONIUX TUCITUIIINH.

2. Mecto nucumniuinnabl B cTpykrype OOII

Hucuummaa «XuMmus» u3ydaercss B Moayiie DOHU3NKO-XMMHAYECKHUE OCHOBBI
MaTepHuanoB, TEXHOJOTUH, ycTpoicTB broka 1. JlucuumiuHel yacTu y4eOHOro IUIaHa,
dbopMupyeMoil ydacTHHKaMH 00pa30BaTeIbHBIX OTHOIIICHUM.

HucrunnHa u3ydaercs B 4 ceMmecTpe W H3jaraercs Ha 0a3e Kypca XUMUU

o011e00pa3oBaTeNbHOM MIKOJIBI U TUCHUILTUHBI « MoseKyisipHas GUu3ukay.

B cBorw odepenp, AMCHUIUIMHA 0OECIIEUMBAET YCIENTHOE OCBOCHUE JUCIHMILIUH
«OCHOBBI (PU3UUECKOTO MAaTEPUATOBENCHUSDY, « DU3HUKO-XUMHUECKIE OCHOBBI MUKPO- U
HAHOTEXHOJIOTUI», «TEeXHONOrHMM KPUCTAINIMYECKUX MaTepuaioB», «TE€XHOIOTMU U
MaTepUaioBe/IcHHE (MOJMMEpPbl — HAHOpPa3MEpPHBIE CTPYKTYpbl», «TeXHOnorun u

MaTtepuanoBesieHre (GyHKIMOHAIbHBIE MATEPUATIBD.

3. O0beM aucnumIMHbI: 3 3adeTHble enuHuIBl, 108 akageMHUYecKHX 4acoB, B

TOM YMCJI€.



KOHTAKTHAasl ayauTopHass padora: yekuuu 32 dyaca, JabOpaTOpHbIE
paboThl 169acos;

caMocTosiTe/ibHast padora: 60 yacos.

4. IlnanupyeMble  pe3yjbTaTbl  OOy4YeHHs] 1O  JUCHHILIMHE,
COOTHECEHHbIE c IUVIAHUPYEMbIMHU pe3yJjabTaTaMu 0CBOEHMS

o0pa3oBaTeJIbHOM MPOTrPaMMBbI

[Tnanupyembie pe3yabTaThl [Tnanupyemsble pe3ynbTaThl 00yUEHHUS 110
OCBOCHMS JTUCIUIINHE
obpazoBaTeIbHON
IPOrPaMMBI
(popmupyembie
KOMIIETEHIINHN )
VYK-1.  Cnocoben  ocymectBisaTh | YK-1.1. Ananusupyer 3agady, BbIACISSA
IOUCK, KPUTUYECKUI aHAJIU3 U CUHTE3 | €e 0a30Bbl€ COCTABIISIOLIME.
uHpopMaluu, TpUMEHATh cucteMmHbiil | YK-1.3. OcymecTBisier HIOUCK
HOJXOJ JUIsl pElIeHHs MOCTaBJIEHHBIX | MH(OpMALIUU s perieHus
3ajad. MOCTABJICHHOW 3aj7laud 10 Pa3IU4YHbIM
TUIIaM3aIPOCOB.
VYK-1.5. PaccmaTtpuBaer u mpejaraer
BO3MOXKHBIE BApUAHTBl  PEIICHUS
MOCTaBJICHHOM 3aJa4ud, OIICGHUBas HX
JIOCTOMHCTBA U HEJOCTATKH.
[IK-1. CnocoGeH BBINOIHATH [IK-1.3. AHanu3upyeT pe3yJibTaThl
aHaIIM3 PE3yJIbTATOB TEXHOJIOTUYECKUX | TEXHOJIOTHUECKUX HCCIIETOBAHUH.
MCCJIEIOBAaHHUI MMPOTYKTOB.

5. @opMa NPOMEKYTOUHOM ATTECTAIMU U CEMECTP MPOXO0KIEHUS

3adeT B 4 cemecTpe.

6. SI3bIK NpenogaBaHus: PYCCKU.

Il. Conepxanne IMCHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM C YKa3aHHeM
OTBEICHHOT0 HA HHUX KOJIHYECTBA aAKAJAEMUYECKHX YACOB M BHIOB Y4eOHBIX
3aHATHIA

1. loist cTyAeHTOB 04HOi GopMBI 00yUeHUst

Pasoen 1. OCHOBBI OBIIIEM 1 HEOPITAHUYECKOM XUMUHA

OcobOeHHOCTH TpeaMeTa N3ydeHUsT U 3a7a4d JTUCIUTIIMHBI U €€ MECTO B CUCTEME HaykK.
OcHOBHBIE Talbl pa3BUTHS XUMUU. XUMUS U HAYYHO-TEXHUYECKUI nporpecc. OCHOBHBIE ATalbl
paSBI/ITI/IH ATOMHUCTUKMU.



OKCIIepUMEHTAJIBHBIE J10KA3aTeIbCTBA CIOXHOW CTPYKTYpbl aTOMa M MOJEIM aTroMa.
Teopuss bopa. KBanroBeie uucna. Ilpuamun Ilaymu. IlpaBwio Xywaa. Pa3Butue monsarus o6
3JIEMEHTE (C IpeBHEMIINX BPEMEH 0 HACTOSIIEro BpeMeHH). McTopus OTKPBITUS XUMHUYECKUX
9JIEMEHTOB W mpobnema wux kiaccudukanuu. Ycradosinenne J[.M. MennaeneeBbiM
nepuoanueckoro 3akoHa (1869) u co3gaHue UM MEPUOAMYECKOM CHCTEMBI 3SJIEMEHTOB.
3anonHeHue >JIEeKTPOHHBIX YPOBHEH M MOIypoBHEH ((hopMUpOBaHHME 3JIEKTPOHHBIX 000JOYEK).
Koncrpykuusa Ilepuoanueckoit cucteMbl. U3NUECKUNA CMBICH JIEJICHHUS TPYNHI HA MOACPYIIIBI.
[Tpupona nepuoanuHoct KOHCTPYKIMS MEPUOIUYECKO cUCTEMBI (COBpEMEHHBIE BapHUAaHTHI).
3HavYeHrEe ePUOIUIECKOT0 3aKOHA KaK (PyH/IaMEHTaIbHOTO 3aKOHA €CTECTBO3HAHMS [T XMMHH,
buznky, acTpoU3UKU, TCOXUMHUH U IPYTUX HAYK.

XuMHuecKkas CBSI3b U CTPOCHUE MOJIEKYN. Pa3BuUTHME NPEACTaBICHUM O XHUMHUYECKOM
CPOJICTBE M BAJICHTHOCTU. THUIBI XMMHUYECKOrO CBsI3bIBaHMS. MIOHHAass M KOBaJ€HTHas CBA3b.
JloHOpHO-aKkLenTOpHas: U JaTUBHAs CBS3b. XUMHUYECKAs CBA3b KaK IEPEKPHIBAHUE aTOMHBIX
opoutaneit (AO); [1-, [J-, [1-cBa3u. MeToa BaJCHTHBIX CBS3eH. XMMHYECKask CBSA3b C MO3WUIUN
MeTola  MOJEeKYJsipHbIX — opoutanier  (MMO).  DJeKTpoHHOE  CTPOCHHE  TUIIHYHBIX
IpeJCTaBUTeNIe HEOPraHMYECKUX, OPraHUYECKUX, JIEMEHTOOPraHUYEeCKHX, OMOOPTraHNYeCKHX,
KOOPJIMHAIIMOHHBIX COeIMHEeHU. MoJiekyna Bojiopoaa B KBaHTOBOM Mexanuke  (B. 'efitiep u
@. Jlonnon, 1927). YpoBHM 3HEPTUU U MEPEXObI MEXKY HUMHU.

Heopranuueckas xumus. Ilpoctsie BemectBa. CioxHble BeuecTBa. OCHOBHBIE KJIacChl
HEOPraHMYECKUX BEIIECTB: OWHAPHBIC COCAMHEHMS (OKCHUIbI, THIPHUIbI, HUTPHUIBI, KapOumIbl,
O0opuzabl, TaJOreHUpl U T.1.), KHUCJIOTBHl, OCHOBaHMs, coJiu. KOMIUIEKCHbIE COEINHEHUS.
OCHOBHbBIE TOHATHS XUMUU KOMIUIEKCHBIX coeauHeHud. HoMeHkmatypa KOMILIEKCHBIX
coenuHeHuil. M3omepus kommekcoB. O01as xapakTepucTika HemeTaioB. CBoMCTBa IPOCTBIX
BellecTB U coenuHeHUd. OO030p XHMMHUYECKUX OJJIEMEHTOB IO TpylmaM U T[epuojam
NEepPUOANYECKON CUCTEMBI 3JeMeHTOB. O01mas xapakTepucTuka MetajuioB. lllenounsie metamisl,
11eJ09HO3eMelNbHbIe 3NeMeHThl. 3d-meranasl. CBolicTBa OMHAPHBIX COETMHEHHUH, 00pa3yeMbIxX
AJIEMEHTOM (OKCUJIOB, TUJIPUIOB, HUTPUIOB, KapOUI0B U T.1.). CBOMCTBA CIOKHBIX COSAMHEHUMN!
TUAPOKCUOB, KUCIIOT, COJNEH.

[Ipennochiikyu BOZHUKHOBEHUSI TEOPUU CTPOCHMSI OpPraHU4eCcKuX coennHeHuil. Pabots J.
@®panknanga, A. Kekyne, A. Kynepa. OCHOBHbIE MOJOXEHUS TEOPUU XUMHUYECKOTO CTPOECHHS
AM. Bytneposa (1861). CrpykrypHas uzomepus. Crepeoxumuueckas runoresa . Baut-I'odda
u XK. Jle bens (1874). Kondurypauus u xoHdopmarus. IIpocTpaHCTBEeHHas H30MepHs
(omTuueckasi, TeoMeTpUYecKas, MoBOpoTHasi). I'padbl Kak CpeACTBO H300paKEHUS MOJICKYII.
Marpuus! rpada. Tononornyeckue MHICKCHl. XUMHUYECKass U CTEPEOXUMMUYECKasl TOIMOJIOTHSL.
Monekynbl 0€3 XHMHUYECKHX CBSI3€W: KaT€HaHbl, POTOKCAHbI, Yy3Jbl. MOJIEKyJISIpHBIA JUCT
M¢éobunyca. CUMMETpHs MOJIEKYJI.

Paszoen 2. OCHOBHBIE ITOJIOKEHUSA AHAJJUTUYECKON XUMHUN

Teopernueckue  OCHOBBI — aHanuTU4eckod  xumuu. Krnaccudukanus  MeTonoB
AHATUTUYECKOW XUMHH.

MeTtoapl 37eMeHTHOro aHanu3a. JlokanbHblE METOIbl aHaiu3a. MeToasl pasieseHus
BemecTB ((Gu3uKo-XxuMudeckoe paszneneHue). KadectBeHHwnii ananm3. Heopranwyeckuii u
OpraHMYECKUH KauyeCTBEHHbIE AHAIU3bl. AHAIUTHUYECKHE TPYIIBl KaTUOHOB, AHAIUTUYECKUE
rpymnmsl aHHOHOB. Opranndeckuid aHann3. OTKpeITHE yriaepoja U Boxopoja. OTKpeITHE a30Ta.
OtxpeiTre cepbl. OTKpbITHE Taou0B. OTKpBITHE hochopa. OTKphITHE KUCIOPOA.

KonnuectBennslii ananuz. I'paBumerpuyeckuil ananus. TpebGoBaHusi Kk ocaxaaeMoil u
rpaBumMeTpuueckoit popme. [IpruMeneHne rpaBUMETpUUYECKOr0 MeToaa (OnpeesieHe METaJIoB,
dbocharoB, CHIHKATOB).

Turpumerpuueckue  METOABl  aHAIM3a:  KUCJIOTHO-OCHOBHOE,  OCAJAMTEIBHOE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOE,  KOMILIEKCOHO-MeTpUyeckoe  TuTpoBaHue. CrocoObl
TUTPOBAHUA: TIpsAMOE, OOpaTHOe, KOCBEHHOE. MHIUKAnuUs KOHEYHOW TOYKH THTPOBAHUSL.
Baxneilime MeToabl pa3eineHus: JUCTUIUIALNS, SKCTPAKIUs, OCAKIECHUE, COOCAKICHUE.

OU3NKO-XUMUYECKHEe MeToJbl aHanu3a. CnekTpodoToMeTpus YIbTpa(HOIeTOBOTO,



BUAMMOTO U HMH(PAKPACHOTO JHanazoHa. PEeHTreHOCTeKTpabHBIA (IIyOpEeCHEHTHBIH aHaIu3.
[Torennromerpusi. MoHOCENEKTUBHBIE 3JEKTPO/Ibl B XMMUYECKOM aHanu3e. Xpomarorpadus.
Paszoen 3. OCHOBHBIE IIOJIOKEHU A XUMHUHU BMC

Crpyktypa ¥ Kkilaccudukauus MoiuMepoB. MeToabl IOIY4YEHUS  IOJIMMEPOB.
PanukanpHas u moHHas mnojuMepuszanuu. Peakuuu B nensx noiauMmepos llonmkonnencanus.
Cononumepusanus.

Crpoenue u cBoiictBa mnonaumepoB. JlokanpHass wuzomepusi. lluc-Tpanc wuzomepus.
Crepeounsomepus. [uOkocts  monumepHbix  neneil.  Kondurypauus — MakpoMosexyi.
Kondopmanuss  makpomonekyn. @Da3oBble M (QHU3UYECKUE  COCTOSHUS  TOJIUMEPOB.
Penakcanmonnele coiicTBa noiauMepoB. CrapeHue W crabwimzanus noaumepos. IIpouHocTh
IIOJINMEPOB.

buonomumepsl.  OCHOBHBIE ~ XMMHYECKHME  BCIIECTBA B  JKMBBIX  OpPraHHU3Max:
AMHHOKHUCIIOTBI; TENTUABI; OeNKW; caxapa,; HYKJICO3UIbl; HYKIEHHOBBIE KHCIOTBI, >KUPBI;
BUTAaMUHBI I MUKPOJJIEMEHTHI.

Paszoen 4. OCHOBHBIE ITOJIOKEHUS ®U3NYECKOU XUMUH

Tepmoxumus. Tepmoxumudeckue pacu€Tbl. MeToabl TepMOXHMHH. TeroBor 3¢ ekt
XUMHYeCcKON peaknnu. OCHOBHBIE 3aKOHBI TepMOXUMUH. CTaHAAPTHAS SHTAIBIHS 00pa30BaHHUS.
3akoH ['ecca. 3aBucuMocTh TemioBoro s¢¢exra peakuuu oT Temieparypsl. 3akoH Kupxroda.
OOpaTuMOCTh XMMHUYECKON peakluu. XMMUYECKoe paBHOBecue U ero cMeuenue. [punmun Jle
HlaTtense. dazoBble paBHOBecus. [IpaBuno ¢a3 ['n66ca. OCHOBHBIC NOHATUS TEPMOJUHAMUKH.
IlepBblil 3aKOH TEPMOJIMHAMMKH. BHYTPEHHSIS SHEPTHs U SHTAJIbIUA, SHTponusa. Bropoe Hayano
TEPMOJUHAMMKHU U «TEIUIOBas cMepTh BeeneHHoi». Tperbe Hauano TepMOAMHAMUKHU. DHEPrus
I'n66c¢a.

CkopocTh XMMHYECKOW peakuuu. KuHeTHueckoe ypaBHEHHME XUMHYECKON pEeaKLUu.
[Topsinmox peakuuu. Metonel omnpezaeneHus mnopsiaka peakuuu. CloKHbIE pPeaKIUH. 3aKOH
neictByromux Macc. KMHeTHKa reTeporeHHbIX XMMUYECKHX PEaKIHMi. 3aBUCHMOCTb CKOPOCTH
XUMUYECKOM pEakIMH OT TeMIepaTypbl. YpaBHeHHE AppeHnyca. BiausiHMe KOHLEHTpauui
pearupyrommx BelecTB U JaBJIE€HHUd Ha CKOPOCTb XMMHUYECKOM peakuuu. BrusHue
MIOBEPXHOCTU CONPHUKOCHOBEHHUS M NPHUPOJABI PEAr€HTOB HAa CKOPOCTh XMMHYECKOW PEaKLHH.
Karanu3. 'omorenssiii katann3 ['eTeporeHHbll karanu3. ABTokaTanu3. DepMeHTaTHUBHBIN
karanus. IarubupoBanue. DHEPrusi aKTUBALIUH.

XapakTepuCTUKU pacTBOpoB. BoaHble 1 HeBOAHbBIE pacTBOpUTENH. CHIOCOOB! BHIPAXKEHUS
cocraBa pactBopa. KonueHntpanus pactBopoB. AxkTtuBHOCTB. PactBopmmocts. IIponece
pactBopeHHs. TepMonHaAMMKa Mpolecca pacTBOpeHus. D0yunockonus U Kkpuockonus. OcMoc.
Ocmotuueckoe naBieHue. /laBieHHe HachIIEHHOrO mapa pacTBopoB. 3akoH Payns |-t 3akoH
Payns (tonomerpuueckwmii). |l-it 3akon Paynst (30ymmmockonuyeckuil ¥ KPUOCKOITUYECKHIA).
Teopust snexkrpoauTryueckoil auccorumanuu. [Ipouecc nuccommanuu. PacTBOpBI 3JI€KTPOJIUTOB.
CunbHble M cnaOble 3JIEKTPOJUTHL. PacTBOpBI €l1a0BIX 3IEKTPONUTOB. PacTBOPBI CHIIBHBIX
anekTpoauToB. Cuna snektpoantoB. CreneHp aucconnanuu. KoHcranTta aucconmnanuu. 3akoH
pasbaBnenus OctBanpga. [IpomsBenenue pactBopuMocTH. HOHHOE TPOM3BEACHHE BOJBI.
Bonoponusiii nokazarens (pH). Bydepusie pactBopel. Bydepnas emxocts. ['maponus cosneii.
XKectkocth Bozbl. CIOCOOB! yCTpaHEHHs! )KECTKOCTH BOAbl. OOpaTHBIN 0cMOC. DIEKTPOANANIN3.
Tepmuueckuit cnoco0. PearentHoe ymsiruenue. Katnonuponanue.

JucniepcHoe cocTosiHue BemlecTBa. TepMmoanHamuueckue (as3sl Ha Ga30BO JTuarpamme.
Kommouner u xomnouansle pactBopbl. Kiaccudukanus nucnepcHbix cuctem. CTpoeHue
munepl. CBOMCTBA U MPUMEHEHUE KOJUIOMIHBIX PAacCTBOPOB. 307U U resid. A3p030iH, ABIMBI,
TyYMaHBbI.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKUUU U HMX COCTaBJIIEHHE. XHUMUYECKUE
VCTOYHUKHN DJIEKTPUYECKON SHEPIHH. OJICKTPOAHbIE NMOTeHuuanbl. HampasiieHune mpoTexaHus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. DNEKTPOXUMHUUECKHE IIPOLIECCHI.
lNanbBannveckuii smemeHT. Koppos3us mertaiuioB. PaBHOBecue Ha TpaHHIlE METaI-pacTBOP.



OnexTpoaHbld moTeHnuan. Pan HamnpspkeHuil meramuioB. YpaBHeHue HepHcra. Diextposus.
3aKOHBI JIEKTPOJIN3A.

1. CTpyKTypa IMCHUIJIHHBI JJIs1 CTY/IEHTOB 04HOii (hOpMBbI 00yUeHHs
AynutopHblie
3aHSATHUS
[Ipaktu- | Camocro-
HanmeHoBaHMe pa3lieyioB ¥ TEM Beero | Jlexkuuu | deckwue sTENbHAs
(;1abopa- pabota
TOPHBIC)
paboThI
1. OcHOBBI 00111€i 1 HEOPTAHNYECKOIl XUMHHU
1.1. Beenenne 2 2
1.2. [Tepunonnueckuit 3aKOH XUMHUUYECKUX 4 1 3
anemeHToB /.M. MenaeneeBa u ctpoeHue atroma
1.3. XuMuyeckas CBSI3b U CTPOCHHE MOJIEKYJT 8 1 1 6
1.4, Heoprannyeckue COCTMHCHHS 9 1 2 6
1.5. Teopust XUMHYECKOTO CTPOEHUS 3) 1 4
2. OcHOBHbIE TMOJIOKEHHS AHAJTUTHYECKOMH 13 1 3 9
XUMHH
3. OcHoBHBI¢ N0JI0keHus1 xumuu BMC 11 1 2 8
4. OcHOBHBIE M10J10KeHUs (PU3MYecKOl XUMHUH
4.1. OCHOBBI XMMHUYECKON TEPMOAMHAMUKU 13 1 4 8
4.2. XuMnueckas KUHETHUKA U KaTaau3 11 1 2 8
4.3. PacTtBOpBI 11 1 2 8
4.4. OCHOBBI KOJUTOUAHOW XUMUU 10 1 2 7
4.5. OCHOBBI TEKTPOXUMUU 11 1 4 6
NUTOro 108 11 22 75
Il. Ilepeyennb Y4eOHO-MeTOANYeCKOro o0ecneyeHust JIA
CaMOCTOAITEIbHOI Pa00THI 00Yy4aKOIIUXCS 10 TUCHUILINHE
- IInanb1 1abopaTopHBIX padoT;

- Meroandeckue peKOMEHIAINHU TI0 OPTaHU3aIluU CaMOCTOATEILHON PaOOTHI;

- [Iepedenb BOMPOCOB sl CAMOCTOSITEIHHON PadOTHI,

- PexomeHganum mo moJaroToBKe K MPaKTUYECKUM 3aHSATUSIM, KOHTPOJIBHBIM paboTaM, IK3aMeHY;
- baHK KOHTPOJBHBIX BOMPOCOB U 3aJ]aHH 10 Y4eOHOM THUCITUTUIUHE;

- TUTIOBBIE TECTHI;

- Pactipenenenue TeM yueOHON AUCIUILTAHBI IO MOAYJISIM;

- [IporpamMmma UTOrOBOro 3K3aMeHa MO TUCIUILIIMHE WA BOMPOCHI ISl MOATOTOBKHU K 3K3aMEHY.

IV. @oHa OUEHOYHBIX CPEICTB /Ui TIPOBeIeHUsI NPOMEKYTOYHOH AaTTeCTAIUH
00y4aroImuXcs Mo JUCHUIINHE

Dopma nposedeHUs NPOMEIHCYMOYHO20 KOHMPOA. CTYJEHTHI, OCBOUBIINE IPOrpaMMy
Kypca MOTYT TOJTYyYUTh OIEHKY IO HUTOTaM CEMECTPOBOW M MOJIyCEMECTPOBOW PEUTHHTOBOM
arrectanuu corjacHo «llomoxenuto o pedTuHroBoit cucreme ooydenus TBI'Y» (mpotokom Ne§
ot 30 anpens 2020 1.).

Ecnu ycnoBust «IlosioxkeHnst 0 peMTUHIOBOM CUCTEME ...» HE BBINOJHEHBI, TO 3K3aMEH
cnaercs corinacHO «[loJOXEHUI0 O MPOMEKYTOYHOM aTTecTaluu (dK3aMeHaxX W 3a4yeTax)
o0ydJaronuxcs 1mo nporpamMmmam Bbiciiero oopazoBanus TBI'Y» (mpotokon Nell ot 28 ampens
2021 r.)

Bonpocs! 1J1s1 NOATOTOBKYU IK3aMeHa

1.VcTopus pa3BUTHS XUMUH.



2.JKcriepuMEeHTANbHBIE I0KA3aTeNIbCTBA CII0KHOM CTPYKTYpBI aTOMa U MOJIENIN aTOMa.
3.Teopus bopa. KBantoBbie unca.

4. VlcTopust OTKPBHITHS XUMHUYECKUX JIEMEHTOB U Mpo0iieMa UX KIaCCU(PHUKAINH.
5.Koncrpykuwms [leproanyeckoit cucteMbl. DU3UYSCKUNA CMBICI JISJICHUS TPy Ha
HOJTPYIIIBL.

6.Tunbl xumMuueckoro cBsi3bIBaHusA. VIOHHAs 1 KOBaJICHTHAs CBs3b. JJOHOpHO-aKkLlenTOpHAs U
JIATUBHAS CBS3b.

7.MeTtoz BaJIEHTHBIX CBSA3EH.

8.0cHOBHBIE KJIacChl HEOPTaHMUECKUX BEHIECTB: OMHAPHBIE COSAMHEHUS (OKCHIbI, THIPUIB,
HUTPU/IbI, KapOubl, OOpHIbL, TAJIOT€HU B! U T.J.), KUCIOThI, OCHOBAaHUS, COJIH.
9.KommnekcHsle coennHenns. HoMeHKmaTypa KOMIUIEKCHBIX COSMHEHHH.

10.130Mepust KOMILJIEKCOB.

11. CpoiicTBa OWHApHBIX COCAMHEHUH, OOpa3yeMbIX O3IEMEHTOM (OKCHAOB, THIPUIOB,
HUTPHUIOB, KApOUJIOB U T.1I.).

12.CBoiicTBa CIOKHBIX COSAMHEHHI: THIPOKCUIOB, KUCIIOT, COJICH.

13.IIpeanocelIku BO3HUKHOBEHUS! TEOPUH CTPOEHHSI OpraHMYeCcKuX coeuHeHni. OCHOBHBIE
MOJIOKEHUS TeOpuH XuMuueckoro crpoerusi A.M. bytnepona (1861).

14.CtpykTypHas uzomepus.

15.Kondurypanus u koHpopmarus.

16.IIpocTpaHcTBeHHas U3o0Mepus (ONTHUYECKAs], FEOMETPUYECKasi, IOBOPOTHAs!).
17.CummeTpus MOJIEKYII.

18.MeToabl 3JIIEMEHTHOTO aHAJIN3a.

19.Heopranuyueckuii 1 OpraHnYeCcKHii Ka4eCTBEHHBIC aHATN3BIL.

20.AHanuTHYECKUE TPYIIbl KATHOHOB, aHATMTUYECKHE I'PYIIITbl AaHUOHOB.
21.KonmuecTBeHHBIN aHAIH3.

22.I'paBUMETpUYECKUI aHAIM3.

23.TutpuMeTpuveckne  METOABl  aHajiu3a:  KHUCIOTHO-OCHOBHOE,  OCAIUTENbHOE,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOE, KOMIUIEKCOHO-METPUUYECKOE TUTPOBAHHUE.
24.CnextpodoToMeTpust yIbTpa(HrOIeTOBOT0, BUIMMOTO H HH(PPAKPACHOTO THAa30Ha.
25.PeHTrenocnekTpanbHblil IIyopeceHTHbIN aHaIu3.

26.IToreHrimomeTpusi.

27.Xpomatorpadusi.

28.CtpyKTypa ¥ Kiaccu(puKanus noJInMepoB.

29.MeTtoapbl NOTy4YEHHS MOJIHUMEPOB.

30.IMomukonaeHcanus. ConouMepu3arius.

31.CtpoeHue u cBOICTBA MOIUMEPOB.

32.I'mbkocte moyMMepHBIX Tieniedl. Kondurypamus wmakpomonekyid. Koudopmanus
MaKpOMOJIEKYI.

33.IIpoYHOCTH TOTUMEPOB.

34.OcHOBHBIE XMMUYECKHE BEIIECTBA B JKMBBIX OpPraHMU3MaxX: aMHUHOKHCIOTBI; TENTH/bI,
Oenku; caxapa; HyKJI€O3U/Ibl; HYKJIEMHOBbIE KHCIIOTHI; )KUPbI; BUTAMUHBI 1 MUKPOAJIEMEHTHI.
35.TemnoBoii 3¢ ekt xumMuueckoil peakiuy. OCHOBHbIE 3aKOHBI TepMOXUMUH. CTaHapTHAs
SHTaNIBNUA 00pa3zoBaHus. 3akoH [ ecca.

36.3aBUCHUMOCTb TEIIOBOTO 3P eKTa peakluu OT TEMIIEPaTyphl.

37.00paTuMOCTh XMMHYECKOH pEaKIHA. XUMHUYECKOE€ pAaBHOBECHE W €ro CMeIeHHeE.
[Tpunuun Jle larense.

38.I1epBrIii 3aKOH TEPMOAWHAMUKHN. BHYTpEHHSISI SHEPTHS U SHTAIIBITUS, SHTPOIIHSL.
39.BTopoe Hayano TepMOIMHAMUKH U «TEIIOBas CMEPTh BeeneHHO.

40.CxopocTh XUMHUYECKON PEAKITUH.

41.3aBHCUMOCTbH CKOPOCTH XMMHUYECKON pEaKIIMU OT TEMIIEPATYPHI.

42 BnusHue KOHLEHTpALMH pearupyromux BEUIECTB U JaBJICHUS Ha CKOPOCTb XMMHYECKON
pEaKInu.



43.BnusiHue TIOBEPXHOCTH CONPHUKOCHOBEHUS U TPUPOABI PEAreHTOB Ha CKOPOCTb
XUMHUYECKON peaKI1H.

44 Karanus. I'omorenHsIi KaTanus I'ereporennslii KaTaJjus. ABTOKaTanus.
depMeHTaTUBHBIN KaTaau3. UHruoupoBaHue.

45.Cnioco0bl BeIpaKEHUSI COCTaBa pacTBOpa.

46.KoH1eHTpanus pacTBOPOB.

47 ITpouecc pacTBopeHUs. J0YIMOCKONHS U KPUOCKOTIHS.

48.I1Tpouecc nuccounanuu. PacTBOpBI 31€KTPOIUTOB.

49.CunbHple W crabble  37ekTponuThl. Cuiia snexTponuToB. CTeneHb IUCCOIMALINU.
Koncranra quccouuanum.

50.Bydepusie pactBophl. bydepHas eMKOCTb.

51.I'maponus coer.

52.2KecTKOCTB BOJIBI.

53.Knaccudukanus AUCTIEPCHBIX CUCTEM. 301U U TelIH. APO30JIH, TbIMbI, TYMaHbI.

54. 271eKTPOXUMHUYECKHE TTPOLIECCHI. [ aTbBAHMYECKUH JIEMEHT.

55.Koppo3ust MeTamios.

56. DnexTpoHbI TOTEHIHAN. Psi HanpsHKeHUH METaIoB. DIEKTPOIIU3.

V. Ilepe4yeHb OCHOBHOI M JIONOJHUTEIbHON Yy4eOHOH JUTEpaTypbl, HeOOXOAUMON 1A
OCBOEHUS IMCLHUILITNHBI
a) OCHOBHAasl JIUTepaTypa:
1. EndumoB Banepuit IBanoBu4. OcHOBBI 00111e# xumuu : YuebHnoe nocodue / Endumon
Banepwuit UBanoswuu. - 2. - Mocksa : OOO "Hayuno-uznatensckuii nentp MHOPA-M", 2015. -
256 c. - I CTYJEHTOB BBICIINX YUYEBHBIX 3ABEJIEHUI. - ISBN 978-5-16-
010066-1.
Pexxum moctyma: http://znanium.com/go.php?id=469079
2. buoopranunueckas xumus : yaueOHuk / Pomanosckuit Mocud Buronsnosud [u np.]. - Mocksa
; Munck : OOO "Hayuno-uznarensckuii nenrp MHOPA-M" : OOO "HoBoe 3nanue", 2015. -
504 c. - ISBN 978-5-16-010819-3.
Pexxum noctyna: http://znanium.com/go.php?1d=502950
0) 10NIOJIHUTE/IbLHAS JIUTepaTypa:
1. TIpecc U. A. OcCHOBBI OpraHNYECKON XUMHHM Il caMOCTOsITeNIbHOTO u3yuenus / 1. A.
[Tpecc; [Ipecc U.A. - Mocksa : Jlanp", 2016. - PekomennoBano YMO PAE mno kinaccuueckomy
YHHUBEPCUTETCKOMY U TEXHUUECKOMY 00pa30BaHUIO B KayecTBE y4eOHOTO Mocoous 1is
CTY/ICHTOB BY30B, 00YUaIOIIMXCS 110 HAMTPABICHUSM MOJTOTOBKH U CIICIIUAIEHOCTSIM B 00J1aCTH
TeXHUKH 1 TexHonoruu. - ISBN 978-5-8114-1931-9
Pexxum moctyna: http://e.lanbook.com/books/element.php?pll 1d=71727
2. Ananutnueckas xumus : Yuebnuk / H. 1. Mosuyas [u ap.]. - 1. - Mocksa : OOO "HayuHo-
nznarensckuit neHtp MHOPA-M", 2016. - 394 c. - ISBN 978-5-16-009311-6.
Pexxum noctyna: http://znanium.com/go.php?id=431581
3. 'pubanosa O.B. O0uias 1 HeopraHuveckasi XMMUs : OTIOPHbIE KOHCTIEKThI, KOHTPOJIbHBIE U
tectoBble 3a1anus / O. B. I'pubanosa; O.B. I'pubanosa. - Pocros-u//] : ®enukc, 2014. - 191 c.
- (Adutypuenr). - ISBN 978-5-222-22683-4.
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=271508

VI. Tlepedyenb pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHUKAIMOHHOI ceTHn «UHTepHET,
HEe00XOAUMBIX JIJI1 OCBOCHHS TMCIUIIMHE

1. http://www.gks.ru
2. http://www.physchem.chimfak.rsu.ru/Source/PCC/Kinetics 1.htm
3. http://xumuk.ru/



http://www.gks.ru/
http://www.physchem.chimfak.rsu.ru/Source/PCC/Kinetics_1.htm
http://xumuk.ru/

VII. Metoanyeckue yKa3aHusi 1Jisl 00y4AIOIIUXCS 110 0CBOEHHIO THCHHIIINHBI
[Tnan nabopatopHbIX paboT

[Inan naGopaTtopHbIX pabOT M METOAMYECKHE PEKOMEHJAIMU IO MOATOTOBKE K HHUM
pa3paboTaHbl B COOTBETCTBUU C MPOTPAMMOMN TUCIHUIUIMHBI «XUMUS» U TPEIHA3HAYCHBI IS
MIPOBEJICHUS JIA0OPATOPHBIX 3aHATHH U U1 CAMOCTOSITENILHOM MOJATOTOBKH CTY/ICHTOB.

JlaboparopHbie pabOTBl O MUCHUIUITMHE «XUMUS» SBISIOTCS OJHOW M3 BaKHEHIINX
dbopM oOyueHUs CTYACHTOB U MPOBOIATCA C LEIbI0 YIUIYOJNEHUS M 3aKperyieHUs 3HaHUH,
MIPUBUTHSI HABBIKOB TTOUCKA, 0000IIEHUS ¥ U3JI0KCHHS MaTepHaa.

JlaGoparopHblie padoThI

JlaboparopHas pabota Ne 1. MI3MeHeHue 31€KTPOIIPOBOJHOCTH PACTBOPOB 3JIEKTPOJIUTOB

JlaGopaTtopnas pabora Ne 2. BogopoaHsiii moka3aress. bydepHbie pacTBOPHI.

JlabopaTtopnast padota Ne 3. [ToBepxHOCTHOE HaTsDKEHUE. ACOpOIus

JlaboparopHas pabota Ne 4. AHanu3 NUIEBBIX TPOAYKTOB

JlaGopaTtopnast padota Ne 5. OnpeneneHue 5k€CTKOCTH BOJIbI

MeTtoauyeckue peKoOMeHAAINH 10 OPTaHU3AIMU CAMOCTOATEIHLHOMH PadoThI

l'ocymapcTBeHHBIM ~ 00pa30BaTENbHBIM  CTAHAAPTOM  BBICHIETO MPO(ECCHOHATHHOTO
o0pa3oBaHUs MPEAyCMATPUBACTCS BBIJCIIEHWE B YUEHBIX IJIaHAX BY30B BPEMEHU, OTBOJUMOTO
Ha CAMOCTOSTEIBHYIO (BHEAYIUTOPHYIO) paObOTy CTYICHTOB.

I'maBHOE B Takoi paboTe — 3TO ee MpaBUJIbHAs OpraHu3alus, KOTopas BKIIOYAeT B ceOs
IUTAHUPOBAHME, 3a/1aBa€MOE TEMAaTHYECKUMH IUIAHAMH U TIOCJIEI0BATEIbHOCTBIO H3YYEHUS
JTUCITUTLIVH.

CamocTtosTenpHas padoTa 1Mo JUCHUTUIHHE «XHUMHES TPOBOIUTCS C LEIbI0 YIIIyOJICHUS U
3aKpeIJICHHs TMOJIYUEHHBIX B XOJI¢ JICKIMOHHBIX 3aHSATUN 3HAHUN U MPHOOpPETEHUE HABHIKOB
MOJIb30BAHUS PCKOMEHIOBAaHHOM JINTEPATYPOl, HABBIKOB HAYYHOTO HCCIIEIOBAHUS.

CamocTtosaTenbpHas paboTa HauMHAETCS C pabOTHI HAl JEKIUMOHHBIM MatepuanoMm. OnHa
BKIIIOYAET KOHCIICKTUPOBAHUE JICKIIMH ¥ TOCICAyIoNIyro pabotry Hax HumH. [Ipu
KOHCIIEKTUPOBAHUU JIEKIIMU PEKOMEHAYeTCS Ha KaXJIO0H CTpaHWIle OCTaBIsATh MONSA MM
MOCJIETYIONINX 3aMUCel B JONOTHEHNE K KOHCIICKTY.

[Tpu paboTe Haa TEKCTOM JEKIMU CTYACHTY CIeAyeT oO0paTuTh 0co0oe BHHUMAaHUE Ha
POOJIEMHBIC BOIIPOCHI, TIOCTABJICHHBIE TPEIOIaBaTeIeM MPU YTCHHUU JICKIIUH, a TaK JK€ Ha ero
3a/laHue U PEKOMEH/IalINH.

[TepedeHn BOMPOCOB AJIs CAMOCTOSITEILHOM pabOTHI

1. OcHoBBI 00111€lf M HeOPraHU4YecKOil XUMHUH

1.1.MecTo auCHMIUIMHEI B CCTEME HAYK.
1.2 Koncrpykius Ieproanyueckoii CHCTEMEL.
1.3.KoHcTpyKius nepruoanuecKoii CUCTEMBI (COBPEMEHHBIE BAPHAHTEI).

1.4.3nauenne neproaANUECKOro 3aKOHA KaK (PyHIaMEHTAIBLHOIO 3aKOHA ECTECTBO3HAHUS JIIs
XUMUH, QU3UKH, aCTPO(DHU3UKH, TEOXUMHH U IPYTUX HAYK.

1.5.3J’IeKTp0HHOC CTPOCHUC TUIIUIHBIX Hpe,Z[CTaBI/ITCJIeI\/'I HCOPTaHNUYCCKUX, OPIraHNYICCKUX,
OJICMCHTOOPTaHNYCCKUX, 6H00pFaHquCKHX, KOOpAWHAITMOHHBIX COC}II/IHCHI/Iﬁ.

1.6.Monekyna Bogopona B kBaHTOBOI Mexanuke (B. Ieiitep u @. Jlonmon, 1927).

1.7.0630p XMMHUYECKUX DIEMEHTOB 10 IPYIINIAM U MIEPUO/AM TIEPHOIANIECKON CHCTEMBI
JJIEMEHTOB.

1.8.06mas xapakTepucTuka METaIOB.

1.9.1llenounble MeTaLIBI, MIETOYHO3EMETBHBIE JIEMEHTHI.

1.10. 3d-merammbL.

1.11. Crepeoxumuueckas runoresa 1. Baut-Topda u XK. Jle Bens (1874).

1.12. XUMHUECKasi U CTePEOXUMHUECKas TOMONIorusa. Mosekynsipablil muct Mébuyca.

1.13. CHUMMeTpHs KPHCTAILIOB.
2. OCHOBHBIE MOJIOKEHUSA AHATUTHYECKONH XUMUH



2.1. Opranudeckuil aHaaus.

2.2. [IpumeHeHne rpaBUMETPUUECKOT0 MeToia (OmpeeieHne MeTalljioB, (hocdaTos,
CUJIMKATOB).

2.3. WNHaukanus KOHEYHOW TOYKU TUTPOBAHMSL.

2.4. HNoHOCeneKTUBHBIE 3JIEKTPO/Ibl B XUMHUYECKOM aHAJIU3E.

2.5. PentrenocnexkTpanbHbIi (IIyopeciieHTHBIN aHAIH3.

3. OcHoBHbIe moJiokeHuss xumun BMC
3.1.I'ubxocTs HOMMMEPHBIX LIETeEil.
3.2.Konduryparus MakpoMoJIeKyJL.
3.3.IIpo4HOCTD TTOJIUMEPOB.

3.4. Kondopmarus MakpoMOJIeKyiI.

3.5.Benku, BUTAMUHBI U MUKPO3JIEMEHTEL.
4. OcHOBHBIE M0J10KeHUs (PU3MIECKONH XUMHUH

4.1. TepMoXUMHYECKHE PACUETHI.

4.2.06patuMOCTh XMMUYECKO PEaKIIUH.

4.3.ABTOKaTANH3.

4.4 . depmeHTaTUBHBIN KaTaM3.

4.5 Murubuposanue.

4.6.Boanble U HEBOJHbIE PACTBOPUTEIIH.

4.7.0cmoc. OCMOTUYECKOE JaBIIECHHE.

4.8.Honnoe npoussenenue Bojibl. Bogopoansiii mokasarens (pH).
4.9. Bydepusie pacTBopsl. By(epHas eMKOCTb.

4.10. JKecTkoCTh BOJIBL.

4.11. CnocoObl yCTpaHEHHMS KECTKOCTH BOJIBI. 30JIM M TEJIH.
4.12. AdPO30IIH, JTBIMBI, TYMaHBI.

4.13. XHUMHUYECKHE HCTOUHUKH JIEKTPUYECKOM SHEPTUH.
4.14. [ajbBaHMYECKHUIA DIEMEHT.

4.15. Koppo3us MeTasuios.

Pexomenoayuu no nod2omoexe K npaKmu4ecKum 3aHAmuIM, KOHMPOIbHbIM
pabomam, IK3ameHy

CaMocTosTenpHOE U3yUYeHNE JUCIUIUIMHBI 11eJ1ec000pa3Ho HauWHATh, 03HAKOMUBILUCH C
MPOrpaMMOM TUCIUIUIMHBI U TPEOOBAaHUSIMH K MUHUMYMY COJI€p KaHUs, 3HAHUSAM U YMEHHSIM
MO JaHHOW MJUCIUIUIMHE. YSACHHB OOIMYK CTPYKTYPY Kypca, MTO3HAKOMHUBIIHCH C
3a4E€THBIMHM BONIPOCAMU, MOKHO MEPEXOAUTH K €ro MOATAMHOMY U3YUEHUIO, MPUBIIEKas I
ATOT'0 MaTepHabl JICKIIUH U PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATypy.

W3yuas nucnuminHy, HEOOXOIUMO AOOUTHCS MOJHOTO YCBOCHHS €€ TEOPETUUYECKUX
OCHOB, HAYYUTHCA HNPHUMCHATH TCOPCTHUUYCCKUEC 3HAHMUA OJId PCIICHUA TMPAKTHUYCCKUX
3agay. Coaepx’aHue HE3HAKOMBIX TEPMHHOB, BCTPETUBIIMXCS B IPOLECCE OCBOCHUS
y4eOHOro Mmarepuasna, MOKHO BBISICHUTH IpH MOMOIIM CHpPaBOYHOM juteparypbl. bonee
CJIOKHBIE BOIIPOCHI YTOYHSIFOTCSI HA KOHCYJIbTAIMSIX C TPeroaBareieM Kapeapsl.

CneﬂyeT YCTKO 3HATb ONPCACIICHUA, NMPUHIUIIBI, AOIMOJIHATH Ka)K)IBIﬁ TeOpeTI/I'-IeCKI/Iﬁ
BOIPOC COOTBETCTBYIOLIUMU MPUMEPAMHU U TpaduKaMH.

DK3aMeH MO JUCIUTIINHE BKIIOYACT:

’yCTHBIfI OTBET Ha 2 9K3aMCHAIIMOHHBIX BOIIPOCA;

speuieHue 3a1a4u

*pe3yJIbTaThl PEUTUHI-KOHTPOJIS.

[Ipy oleHKe yCTHOrO OTBE€Ta Ha H3K3aMEHALlMOHHBIH BONPOC MPUHUMAETCS BO
BHHUMAaHHC:



1) monHOTa, TIIyOMHA OCBEIICHHS BOMIPOCa, JIOTUKA U apryMEHTUPOBAHHOCTD
U3JI0’KEHUS MaTepuarna;

2)yMEHHE CBSI3bIBATH TCOPHIO C MPAKTHKOM, MPUMEHSTH MMOJyYCHHBIC

3HAHUSA 1A aHanu3a Oyaylien AesiTebHOCTH;

3)yMeHuEe UIUTIOCTPUPOBATH TCOPETUUCCKIE TOJIOKEHHUS IIPUMEPAMH ;

4)KyJIpTypa peuu.

B xone 3k3aMmeHa npenojaBaTeslb UMEET IPAaBO 3a1aBaTh JOMOJHUTEIBH b€ BOIIPOCHI.
Ilpumepnaa memamurka KOHmpoibHvIX padom (peghepamos)

1. Ponp dyHnameHTanbHONH XMMHUYECKOH HayKM B pEIIEHHM IPOOJIeM XHMHUHM OKpY’Karollen
CpEJBL.
BiusiHue anxuMuun Ha pa3BUTHE XUMUH.
OcCHOBHBIE 3TaIlbl Pa3BUTHSI ATOMHO-MOJIEKYJISIPHOTO YUEHHUS.
XUMHUECKOE CTPOCHUE 1 OMOJIOrHUEeCcKasi aKTUBHOCTb.
[Tepuoanueckas cucrema xumuueckux snemeHToB (.M. MenneneeBa u e€ o00CHOBaHUE B
CBETE CTPOEHUS aTOMOB.
PaguoakTuBHBIE ANeMEHThl. Murpauus pajgvoOaKTUBHBIX 3JIEMEHTOB U IPOOJIEMBI
9KOJIOTMYECKOI 0€30MMacHOCTH.
7. SlnepHble peakuu — OCYIIECTBIEHUE MEUThI A IXUMHUKOB.
8. Cwor. Asposonu u 3arpszuenue OC.
9. DnexTponus. 3ammTa OT KOPPO3UH.
10. [IpaBoe u neBOE B MUPE MOJIEKYI.
11. CummeTpusi KpUCTAILIOB.
12. PacipocTpan€HHOCTB U pacupeziesieHhe XMMUYECKUX 3JIEMEHTOB Ha 3emiie.
13. CummeTpus 1 aCHMMETpUS B )KUBO IIPHPO/IE.
14. Onpenenenue crpykrypsl JJHK.
15. PacummgpoBka reHETHUECKOT0 KOAa.
16. Ctpoenue MoJeKy1 U JIeKapCTBEHHOE JieicTBUE.
17. Kanueporensl. [IpoTuBopakoBblie npenaparsl.
18. PacTBOpBI U AMCIIEPCHBIE CUCTEMBI.
19. Beunslii qBUTaTEh
20. MeTtoap! aHanM3a XMMUYECKUX BEILECTB.
BaHK KOHTPOJILHBIX BONPOCOB U 33/IaHU 110 y4eOHOH JUCIUIITIHHE
. CKOJIbKO 3JIEKTPOHOB MaKCUMaJIbHO MOKET Pa3MECTUTHCSA HAa 3p-NIOAYpOBHE?
. CKOJIbKO XMMUYECKHUX JIEMEHTOB ObLIO U3BECTHO K 1869 1.?
. HazoBuTE OCHOBHBIE KIIaCChl HEOPTAHUUYECKUX BEILIECTB.
. Uro Takoe nuranmanl?
. Kak u3MeHstoTcs MeTainueckue CBOICTBa B iepuojie?
. [IpuBeaute npumep aMPOTEPHBIX TUAPOKCUIIOB.
. Uro takoe metamepus’?
. Kakyto koH(purypamuio nmeet monekyna CO;,?
Yro Takoe sHaHTHOMEPHI?
. Onpenenure 3neMeHThl cuMMeTpun B Mosiekyiie CHaF.
. Uro Takoe xupanbHas yucToTa?
. [lepeuncnure TpeOOBaHUS K OCAXKIAEMON U TPABUMETPUIECKOM hopme.
. I'me npumMeHsercs rpaBUMETpUUECKUN METO]] aHaIn3a?
. Kakue criocoObl TUTpOBaHuUs BbI 3HaeTe?
. Kak onpenennTs KOHEUHYIO TOUKY TUTPOBAHUS?
. Kakue pusnko-xumudeckue MeToAbl aHaInu3a Bbl 3HAETE?
. HazoBure ¢a3oBblie u (pruznyeckre COCTOSHUS OIMMEPOB.
. B uem 3akirodaeTcst crapeHue noJIuMepoB?
. UeM OTJINYar0TCs MPOCThIe OENTKU OT CIIOKHBIX?
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20. Kak Bnustor Ha ctpykrypy HAHK 3amemienust rpynm OCHOBaHU, Y4acTBYIOIIMX M He

Yy4acTBYIOIIMX B 00pa30BaHUM BOJOPOJHBIX CBs3EH?

21. Yro Takoe IUMUBI M KAKOBO UX OMOJIOTHUECKOE 3HAYEeHUE?

22. Kak knmaccupuiupyroTcst JTAUIbI?

23. YT0 Ha3bIBAETCS] OMBUIEHUEM KUPOB?

24. JlaiiTe onpeeieHre BTOPUYHON U TPETUIHOM CTPYKTYPHI OCITKOB.

25. B ueM 3akitouaeTcsi CyIIHOCTh IeHCTBUs Oy(hepHOii CUCTEMBI?

26. IlpuBenure nmpuMep caMOIPOU3BOJIBHOTO MPOIIECCa.

27. Kakue peakiuy Ha3bIBaOTCsI 00OpaTUMBbIMU?

28. UTo BiIMsET HA CKOPOCTh XMMUYECKON pEAKIIUK?

29. Yto Takoe HHTUOMpPOBaHUE?

30. ITpuBeauTe mpuMep caadbIX JICKTPOIUTOB.

31. Uem 00ycioBieHa )K€CTKOCTh BOJIBI?

32. Kakoe cocTosiHuE BELECTBA HAa3bIBAETCS AUCIIEPCHBIM?

33. YUro Takoe cmor?

34. HazoBuTe XMMHYECKHE UCTOYHUKHU AIEKTPUUECKON SHEPTHH.

35. Kakue peakiuu Ha3bIBAIOTCSl OKUCIUTEIHHO-BOCCTAHOBUTEILHBIMU?
Tunoevie mecmol

1.IlepBuuHas cTpyKTypa Oenka — 31o:

a) MOCJIeIOBATEIbHOCTD PACIIONOXKEHHUSI aMHHOKHCIOTHBIX OCTaTKOB B MOJIEKYJIE;

0) xoHpopMalys, CTAOUTU3UPOBAHHAS MEKIICTITUITHBIMU BOJAOPOIHBIMU CBS3SMU;

B) riuo0yna;

T) 0 -CIIUpab.

2. OCHOBHBIMU 3JIEMEHTAMHU JKU3HH SBIISIOTCA:

a) H, O, C; 0) Fe, P, Ag; B) K, Ca, Si; r) N, Au, S.
3.buonorunueckre pyHKINN HYKIEUHOBBIX KUCIOT
a)XpaHEeHHUE TeHETUYECKON MHPOpMAITIT 0)pa3IpakuMOoCTh
r)repeaaya reHeTHIeckor nHpopMaIuu B)CaMOCOXpPaHEHHE

J1)YCKOpPEHHE MPOTEKaHNsI HEKOTOPBIX XUMUYECKUX PEaKIUil

4.benok cocrout u3 90 aMuHOKHCIOT. YUCIO HYKJICOTUIOB OJHOW MOJIMHYKJICOTHIHOM IIeNu
JHK, mudpyromux nociaenoBaTeIbHOCTh aMUHOKHUCIIOT B 3TOM O€JIKe, PaBHoO...

a) 30 6)90 B) 270 r) 360

5.0mna w3 uneneit JIHK wumeer mnocnemoBatensHocTh LITAT'AT. Ucxoms w3 mnpunHimna
KOMIUIEMEHTAapPHOCTH. ITOCJIE0BATEIbHOCTD HYKI€OTHI0B B apyroi nenu JHK:

a) ATTAT 0) ATLTI'Y B) TATLITA r) TATATIL]
6.HyknenHoBasi kuciora, KOTopasi MepeMeniaeT aMHHOKHUCIOTH U3 IHTOIUIa3Mbl B puOOCOMY.
a) T-PHK 0) u-PHK B) JIHK r) p-PHK

7.J1511 kaKkoro BemecTBa 00bEM 1 MOJb ipu H.Y. paBeH 22,4 m:

a) YIJIEKUCIIBIN Tas3; 0) Boga (ckukas);

B) yriepon (TBEpablif); T) cepedpo (pu OOBIYHBIX YCIOBHSAX).
8.ATOMHBIH HOMEp — 3TO:
a) MOPSAKOBBIM HOMEp 3JeMEHTa B EPUOINYECKOI TabIuIIE;
0) 4KCIIO MPOTOHOB M HEUTPOHOB B SI/IpE aTOMa;
B) YHCIIO HEHTPOHOB B sI/Ipe aToMa.
9.B rnmaBHBIX MOATPYIIAX CBEPXY BHU3 YMEHBIIAIOTCS:
a) MeTaJUIMYEeCKHEe CBOMCTBA; 0) HEMeTaNTNYeCKHe CBOMCTBA;
B) aTOMHasi Macca; T) PaauyChl aTOMOB.
10. Ilpu HOpMaNBHBIX YCIOBUAX 22,4 11— 3TO 00BEM:
a) 3aHUMAaeMBbIH 10% MOJICKyJIaMH Ta3a; 6) 1 Mok J1000T0 Ta3a;
B) OJTHOM MOJIEKYJIBI JTFOOOTO Ta3a; r)l cM° rasa.
11. Yucno snemenToB B nepuoaax tadmuiel JI.1. MenaeneeBa naércs psaaom:
a) 2,6,10,14,18,... 2(2n-1); ©6)2,8,18,32,50,... 2n;



B) 2,8,8,18,18,32,32, (50),(50),... [(1/8)(2n+3+(-1)"]*.
12. B rnaBHbBIX NOATPYIIAX PaCHOIO0KEHBI:
a) TOJIBKO S- DJIEMEHTHI; ©) TOJIBKO P-3JIEMEHTHI,
B) TOJIBKO S- M P-DJIEMEHTHI; T) TOJIBKO d- U f-371€MEeHTHI.
13. MonHas cBsi3b — 3TO:
a) CBSI3b MEXK/y MPOTHUBOIOJIOKHO 3apsKEHHBIMU HOHAMH B MOJIEKYJIE;
0) cBs13b, 00pa30BaHHAs APO AIIEKTPOHOB, IPUHAUICKAIIUX PAHEE IBYM Pa3HbIM aTOMaM;
B) CBsI3b, 00pa30BaHHAs B pe3yJIbTaTe 0000IIECTBICHHS JICKTPOHOB;
T') CBSI3b MEX/Yy aTOMOM BOJIOPOJIa M AIEKTPOOTPUIIATEIHHBIM aTOMOM.
14. T'ubpuauzanus AO— 3To:
a) nepekpoiBanue AO npu 00pa3oBaHUK MOJICKYJIBL;
0) 00pa3oBaHNE PKBUBAJICHTHBIX CBS3EH MOJICKYJIBI,
B) oOpazoBanue [1-, []-, []-cBsi3eit;
r) “cmemenne” AO gaHHOTO aToMa (B TOM WJIM HHOM I10JI€ CHMMETPHUH).
15. /loHopHO-aKk1enTopHas CBsI3b B MOJIEKYJIE - 3TO:
a) CBSI3b MEX]y MPOTHUBOIIOJIOKHO 3aPsKEeHHBIMA HOHAMM;
0) cBs13b, 00pa3oBaHHAs TAPOU AIEKTPOHOB IO OJTHOMY OT KaXKJIOTO aTOMa;
B) CBSI3b, 00pa30oBaHHas MapOM FIEKTPOHOB 3a CUET OJHOTO U3 MAPTHEPOB;
T') CBSI3b MEXK/y aTOMOM BOJIOPOJIA M AJIEKTPOOTPHUIIATEIHHBIM aTOMOM.
16. CBoiicTBO aTOMa MPUCOSAUHATH (MU 3aMelIaTh) ONpeaeIEHHOE KOJIMYECTBO JPYTHX aTOMOB
Ha3bIBACTCS:
a) BAJICHTHOCTHIO; ©) DKBHUBAJICHTOM; B) XUMHUYECKHM CPOJCTBOM; T') KOH(OpMaIueH.
17. BogopoHas CBs3b B MOJIEKYJIE - 3TO:
a) CBSI3b MEX]y MPOTUBOIIOJIOKHO 3aPsHKEHHBIMH HOHAMU;
0) cBs3b, 00pa3oBaHHAs TAPO AIEKTPOHOB IO OJTHOMY OT KaXKJIOTO aTOMa;
B) CBSI3b, 00pa30BaHHAas Mapoi 3JEKTPOHOB 3a CUET OJHOTO U3 MAPTHEPOB,;
T') CBSI3b MEX/y aTOMOM BOJIOPOJIa M AIEKTPOOTPHUIIATEIHHBIM aTOMOM.
18.I1epBblil 3aKOH TEPMOJIUHAMUKH - ITO:
a) MPUHIUI SHTPOIUY; 0) IPUHLIUII SHEPTUH;
B) MPUHIUI YHTAJIBITNH, T') IPUHIUIT HEOMPEeIEHHOCTH.
19.1TpumepoM caMOTPOU3BOIBHOTO TIPOIIECCa SBISIETCS:
a) mepexo/ TeIuia OT XOJIOJHOTO Tella K TopsYeMy;
0) mepexo/1 Teria OT TOPSYETo TeNla K XOJI0IHOMY;
B) IMepexoj BellecTBa U3 00JacTH MEHbIIEH KOHIEHTpaluuu B 00JacTh OoblIeiH
KOHIICHTPAIINH;
I') BBAEJICHHE MPOJYKTOB JJIEKTPOJIM3a Ha 3JEKTPOJE 3a CYET 3arTparbl DJIEKTPUUYECKOH
paboTHI U3BHE.
20. O6paTumsblii mporecc— 3To:
a)lporiecc, He JOMYCKAIONIMA BO3BpAIICHUS CUCTEMBI B HAadallbHOE COCTOSIHHE 0e3
U3MEHEHUH B OKpYXarolleil cpene;
0) mpeBparieHue TeIIoTHl B padoTy;
B) IIpOIECC, JOMYCKAIOUIMI BO3BpAIIEHUE CUCTEMBI B HaYaJIbHOE COCTOSIHUE 0€3 U3MEHEHHH
B OKPY’KarOIeH cpene;
I') Iepexo/bl OT OecropsIKka K HOPSIKY B HEXHBON IPUPOJIE.
21.CymMmmMa TOTEHIIMAILHOW JHEPTHU: B3aMMOJCHCTBHIA BCEX YAaCTHIl Tella MEXIy co0oi u
KMHETUYECKOW YHEPTUH UX JABHKEHUS — 3TO:
a) o0111ast SHEPTHs CUCTEMBI, 0) BHYTpEHHSS1 DHEPIHsI CUCTEMBI;
B) CBOOOTHASI DHEPTHS; I') TEIJIOBasi SHEPTUS.

22.Teopwuto “reruioBoii cmepT’ BeenenHoii BbIcKasall:
a) Knaysmyc; 0) Makcsen, B) bonbsiiman; r) XaKeH.
23.CornacHo BTOpOMY Haualxy T€PMOAMHAMUKU:



a) TeTJIO HEJb3s OTHOCTHIO MEPEBECTH B PaboOTYy;

0) TeI10 MOYKHO TIOJIHOCTBIO ITEPEBECTH B padoTy;

B) TEIUIO MOXKET MEPEXOAUTH OT 00Jiee HarPETOTo Tela K MEHEee HarpeTomy;

T') TETUIO MOKHO TIOJTHOCTHIO IIEPEBECTH B JIFOOOH BHJI DHEPTUH.
24 BHYTpEHHSSI DHEPTHSI CUCTEMBI — 3TO:

a) cCymMMa TOTEHIIMAJbHOW SHEPrHMH B3aMMOJACWCTBUN BCEX YaCTHIl Teja MEKIy co00i u
KMHETUYIECKOW YHEPTUH UX JIBFKCHUS;
0) oOmmIMii 3amac YHEPTUU CUCTEMBI;  B) TEIUIOTA; T') cBoOOAHAs dHeprus [ m66ca cucTeMsl.

25.

26.

OCHOBHOU XapaKTepUCTUKOM XUMHUYECKOTO 3JIEMEHTA SIBIISIETCS:

a) aTOMHas Macca; 0) 3aps sjpa aToMa;

B) YHUCJIO HEUTPOHOB; T') MACCOBOE YUCIIO.

Uro Takoe Genku?

a) A3oTcojiepKalline OpraHnueckue COeTMHEHHUS;

0) BricokoMoIIeKyIsIpHbIE COEAMHEHHUSI, COCTOSIIINE U3 OCTATKOB AMUHOKHUCIIOT;
B) Opranuueckue coenuHenus, cogepxkamue rpynnsl SH u NHp;

r) [J-aMHUHOKUCIIOTHI.

27. PaBHOBECHE KaKOTO MPOIIeCcca HE CMEIIASTCS P M3MEHEHUH JIaBIICHIS;
2)2CO(1)+02(1)12CO2(1); 6)Ha(r)+12(x) 12HI(T); B)N2(1)+O4(1)[12NO(T); T)
2NH3(r)[IN2(r)+3Hx(T)
28. Ha pa3nmu4HO#l pacTBOPHMMOCTH B BOJIC€ CEPHHUCTBIX COCTUHEHHUN OTICIBHBIX METAJLJIOB

OCHOBAaH;

29.

30.

a) KOJINYECTBEHBIN aHAIU3;
0) Ka4eCTBEHHBIN aHAJIU3 KaTHOHOB,;
B) KQUeCTBEHHBIN aHAIN3 aHHUOHOB;
I)IpaBUMETPUUECKHI aHaIH3.
CTpyKTypHBIE H30MEPHI — 3TO:
a) BEILIeCTBa, MMEIOLIME OJMHAKOBBIM COCTaB (BMJ M YHUCJIO aTOMOB), HO pa3HOE
XUMHUYECKOE CTPOCHHUE;
0) coeTMHEHNs C OJMHAKOBBIM COCTABOM, HO Pa3HbIM IIPOCTPAHCTBEHHBIM
(reoMeTpU4eCcKUM) CTPOECHHEM;
B) pa3HbIE MOJIEKYJIBI C OJJUHAKOBOW TeoMeTpudeckoi koHurypamuein (Hanpumep, CH 4
" SiH4);
') MOJIEKYJIBI C Pa3HBIMU THUIIAMU XUMHUYECKUX CBSI3EH.
JIByXOCHOBHOM KHMCIIOTOU SIBJISICTCS:
a) cosigHas; ©) a30THas; B)CEpHas; I')yKCyCHas

31. Unentudukanus MOJIEKYJ M0 XapaKTePUCTUUECKUM YacTOTaM KojeOaHHi TPy aTOMOB
— METOI;
a) UK cnektpockonuu; 0) IMP; B) [IMP; ) peHTreHOCTpYKTYpPHOTO aHaIM3a.
32. 'maBHOE KBaHTOBOE YMCIIO (N) XapaKTepU3yeT:
a) PHEpreTUYeCKUil ypOBEHb;
0) PHEpreTHYECKU MOYPOBEHb;
B) siUelKy (opOuTam);
') COOCTBEHHBIII MOMEHT KOJIHUYECTBA ABFIKEHHSI AIIEKTPOHA.
33. Kakoii MeTa pearupyet ¢ BOAOH NPpH OOBIYHBIX YCIOBHUIX?
a)Melib; 0)uMHK; B)cepeOpo;  I) HaTpuit
34. TTocTOsIHHYIO KECTKOCTD BO/IBI MO’KHO YCTPAHUTH:
a) KUTISTYCHUEM;
0) neficTBEM M3BECTKOBOT'O MOJIOKA;
B) no0OaBiieHreM KapOoHaTa HATPHS;
r) 1o6aBIeHUEM Cyib(ara MarHus.
35. OCHOBHOM KOMIIOHEHT MTPUPOHOTO Ta3a: a)MeTaH 0)3TaH B)OyTaH I')0EH30J

Pacnpenesienne Tem y4eOHOH AUCHHUILIMHBI IO MOAYJISIM



(koam4yecTBO 0AJJIOB B Ka:KI0M MOAyJIe, popMa OneHNBAHHA

TeKyllel y4eOHO padoThI CTYIeHTOB U NPOBeeHUs PY0eKHOT0 KOHTPOJIs)

biok I.

OCHOBHBIE 3Tanbl PAa3BUTHS XUMHUH. ODKCIEPUMEHTAIbHBIE JOKA3aTeNIbCTBA CIIOXKHOU
CTPYKTYphl atoma U mozaenu aroma. Teopuss bopa. KeantoBbie umcna. Mcropust OTKpbITHA
XUMHYECKHX DJIEMEHTOB U mpobiema ux kinaccupukauuu. Koncrpykuus Ilepuogmueckoit
cucteMbl. DU3NYECKU CMBICH JIETICHUS TPYII HA MTOATPYIIIIHIL.

XUMHUYECKasi CBSI3b U CTPOCHUE MOJEKYNI. Pa3BuTuE NpEACTaBICHUNH O XHMHYECKOM
CPOACTBE U BAJEHTHOCTU. THIIBI XMMHUYECKOrO CBA3bIBaHMA. VOHHAs M KOBaJE€HTHAas CBA3b.
JloHOpHO-aKLENTOpHAsT W JaTWBHAs CBA3b. XUMHUYECKas CBSI3b KakK IEPEKpPbIBAHUE AaTOMHBIX
opouraneit (AO); [1-, [J-, [J-cBsi3u. MeTo/ BaJICHTHBIX CBS3EH.

[Ipoctsie BemecTBa. CiioxHble BeniecTBa. OCHOBHBIE KIACChl HEOPraHUYECKUX BEILIECTB:
OWHApHBIC COCAMHECHUS (OKCHUIBI, THIPHUIBI, HUTPUABI, KapOUIbl, OOPUIBI, TAIOTEHUAB U T.1.),
KHCIIOTBI, OCHOBaHHUsA, conu. KomiuiekcHble coenuHeHus. HomeHkinaTypa KOMILIEKCHBIX
coeuHeHul. M3oMepusi KOMILIEKCOB.

CpolicTBa MpPOCTHIX BellecTB M coequHeHuil. CBoiicTBa OWHAPHBIX COEAMHEHUH,
00pa3zyeMbIX 3JIEMEHTOM (OKCHJIOB, THAPUJIOB, HUTPUAOB, KapOUI0B U T.11.). CBOMCTBA CIIOKHBIX
COEIMHEHUI: TUIPOKCUOB, KUCIIOT, COJIEH.

[Ipennochuiku BO3HUKHOBEHUS! TEOPUH CTPOECHUS OPraHUYECKUX coequHeHU. OCHOBHBIE

MOJIO’KEHUS TeoOpuu XxuMmuueckoro ctpoenust A.M. bytneposa (1861). CtpykrypHast uzomepusi.
Kondurypauus u xonpopmanus. [IpoctpancTBeHHas n3omepust (ONTHYECKas, FTeOMETpUIECcKas,
noBopoTHas). CHUMMETpUS MOJIEKYI.
MeToapl BIIEMEHTHOTO aHanm3a. MeTonasl pas3feleHus BemecTB  ((PU3HKO-XUMHUYECKOe
pa3nenenue). KauectBeHHbld ananu3. Heopranudeckuii u OpraHu4ecKkuil KaueCTBEHHbBIC
aHaJIN3bl. AHATUTUYECKUE TPYIINBl KATHOHOB, aHAJIMTHYECKUE TPYIIBI aHHOHOB. OpraHu4yecKui
aHaJIu3.

KonnuectBenHbl anann3. ['paBumerpudeckuil aHann3. TUTPUMETPUYECKHE METOJBI
aHaJIn3a: KHCIIOTHO-OCHOBHOE, 0CaJUTENIBHOE, OKHCITUTEIbHO-BOCCTAHOBUTEIBHOE,
KOMIUIEKCOHO-METpUUecKoe TUTpoBaHue. CrocoObl TATPOBAHUS: MPsIMOE, 0OpaTHOE, KOCBEHHOE.
Baxneiinne MeToabl pa3eineHus: JUCTUILIALNS, SKCTPAKIUs, OCAKIECHUE, COOCAKICHHE.

OU3NKO-XMMHUUYECKHE METOAbl aHanmu3a. CrnexktpodoToMeTpusi yiabTpaduoIeTOBOrO,
BUJUMOTO U WH(PAKPACHOTO AManazoHa. PeHTreHOCHeKTpallbHbIN (IIyOpecleHTHBIN aHamu3.
[Torenunometpus. loHoceneKTUBHBIE 3JIEKTPO/IbI B XUMUYECKOM aHaIM3€e. XpoMarorpadusi.

[To manHOMy OIOKYy MpPOBOAMTCA KOHTpONbHAas paboTa W3 4YETHIPEX 3aJaHUii, KOTOpas
olieHUBaeTca Ha 25 OamnoB u 5 OamwioB 3a mocenieHue W padoty Ha 3aHatusx. Uroro 30
6asuIoB.

biok II.

Ctpykrypa u kjaccupukamuss MOIUMEpoB. METOAbI TMOJNYYEHHUS TOJIUMEPOB.
[MomukonaeHcamus. Comnonumepu3sanus. CTpoeHHE | CBOWCTBAa MOJIUMEPOB. [ 'HMOKOCTH
nonuMepHbIx 1eneil. Konpurypauus makpomonexkyn. Koudopmanus makpomonexkyn. CrapeHue
U cTabmm3aius nouMepoB. [IpouyHoCTs TOTMMEpOB.

buononumepsl. OCHOBHBIE  XMMHUYECKHE  BEIIECTBA B  JKMBBIX  OpraHU3Max:
AMUHOKHUCIJIOTBI; TMENTUAbl; OeNKW; caxapa; HYKJICO3UAbl; HYKJIEHMHOBBIE KHCIOTBI; KUPBI;
BUTAMHUHBI U MUKPO3JIEMEHTHI.

Tepmoxumus. TemmoBoit >ddext xumuueckor peakiuu. (OCHOBHBIE  3aKOHBI
tepmoxumun. CraHmapTHas SHTaNbIus oOpa3oBaHus. 3akoH ['ecca. 3aBUCHMMOCTH TEIJIOBOTO
abdexra peakiuu ot Temmeparypbl. 3akoH Kupxroda. OOpaTHMOCTh XMUMHUYECKOW DPEAKITUU.
Xumnueckoe paBHoBecue U ero cmemenue. [lpuHnun Jle IMlarense. llepBelii  3akoH
TEPMOJMHAMUKHA. BHYTpeHHss 5SHepruss M SHTalIbNuUsA, OdSHTponus. Bropoe Hawano
TEPMOJMHAMMKHU U «TEIUIOBas cMepTh BeenenHoi». Tperbe Hauano TepMOAMHAMUKH. DHEPrus
['uG6ca.

CxkopocTh xumudeckoi peakuuu. KnHermdeckoe ypaBHEHHE XuMudeckod peakuuu. ITopsoox



peakuuu. 3aKOH JEHCTBYIOIIMX MAacC. 3aBUCHMOCTb CKOPOCTHM XHMMUYECKOH pEaKIUu OT
TeMIeparypbl. YpaBHeHUE AppeHuyca. BiusHue KOHLEHTpalMil pearupyrolludx BeIIECTB U
JIaBJICHUSI Ha CKOPOCTb XMMMYECKON peakiuu. BinsHHe NMOBEPXHOCTH CONPUKOCHOBEHUS U
IPUPOJBI PEAreHTOB HAa CKOPOCTb XUMHuYecKo peakuuu. Karanns. T'omoreHHblii karaamn3s
IeTeporennblii kaTaau3. ABrokatanu3. @epMeHTaTUBHBIN KaTanu3. UTHrubuposanue. DHeprus
aKTUBALHH.

Xapakrepuctuku pacTBopoB. CriocoObl BbIpak€HHUsI cocTaBa pacTBopa. KoHueHTpauus
pacTBOpoB. AKTHUBHOCTb. PactBopumocth. [lIponecc pactBopeHus. OOyJIIMOCKONHA U
kpuockonud. Ocmoc. Ocmoruyeckoe naBieHue. JlaBieHUE HACHILIEHHOIO IIapa pPacTBOPOB.
3akon Payms. Ilpomecc muccommarnuu. PactBopel aiektponutoB. CuilbHBIE W claOble
AIIEKTPOUTHL. PacTBOpHI cnaObIX 3IIEKTPOIUTOB. PacTBOpBI CHIBHBIX 3JeKTpoiauToB. Cuia
anekrpoiautoB. CreneHp auccoumanuu. KoHcTanta aucconuanuu. 3akoH pas30aBieHUs
OctBanbna. IlpousBenenue pactBopumoctd. HMoHHOE mnpousBeaeHUEe BOAbL. BoaopoaHbii
nokasarenb (pH). Bydepubsie pactBopsl. bydepnas emkocts. I'maponus coneil. JKectkoctsb
BO/1bl. CIIOCOOBI YCTPAHEHHUS KECTKOCTU BOJBI.

HucnepcHoe  cocTrosHMe — BemecTBa. Kommouasl W KOJUIOMJIHBIE — PacTBOPBI.
Knaccudpukamus nucnepcubix cucreM. Crpoenue wMunemisl. CBOWCTBA W TNPUMEHEHHE
KOJIJIOUJHBIX PACTBOPOB. 301U U refid. A3p030JId, IbIMbI, TYMaHBbI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU U MX COCTaBJIEHUE. DJIEKTPOXMUMHYECKHE
npouecchl. ['anpBaHuueckuit snemeHT. Koppo3ust MeTannoB. DieKTpoJHbI HoTeHuuan. Psn
HaIpPSHKEHUH METAJIOB. DJIEKTPOJIH3. 3aKOHBI AJIEKTPOJIN3a.

[To nanHomMy OJOKY HpPOBOJUTCS KOHTpOJIbHAs paboTa W3 UeTBIPEX 3adaHui, KoTopas
OIICHUBAeTCS Ha 25 OaioB W 5 0a/uioB 3a mocemieHne W padory Ha 3aHsATusx. Mroro 30
0asioB.
ITepeyennb BOpocoB U 3aaHui AJisl NOATOTOBKH K PyOe;KHOMY KOHTPOJIIO
1.benku. Knaccudukanus 6enkos.
2.JlenaTypanus OEIKOB.
3.CTpyKTypHas opraHu3anus OeJIKoB.
4. Hykneosunpl. Hykneoruasl. HykiienHOBbIE KUCTOTHI.
5.Kupsr.
6.ButaMHHBI 1 MUKPODJIEMEHTHI.
7.Kunetuka peakimii (epMeHTaTHUBHOro Kartanuza. DakTopbl ONpeAeNsiolne aKTUBHOCTh
dbepmMeHTOB
8.OCHOBHBIE 3TaIbl PA3BUTUS XUMUH.
9.0KcrepuMeHTATbHBIE T0KA3aTeNCTBA CIIOKHON CTPYKTYPHI aTOMa U MOZEITH aTOMa.
10.Teopus bopa. KBantoBsie uncna.
11.Mcropus OTKpBITUS XUMUYECKUX JIEMEHTOB U MpoliemMa X KiIacCUPHUKAIIH.
12 Koncrpykuus Ilepmoguueckoil cuctembl. @DU3MUECKUIl CMBICA JeNE€HUs TpPYyNI Ha
MOJATPYIIBL.
13.Xumnueckas CBsi3b U CTPOCHHE MOJIEKYJI.
14. Xumuyeckas CBsi3b Kak MepeKkpbiBaHue aTOMHBIX opoutaineit (AO); [1-, [1-, [1-cBs3H.
15.0cHOBHBIE KJIacChl HEOPTaHWYECKUX BEIECTB: OMHAPHBIE COENMHEHMs (OKCHUIbI, TUAPHUIBI,
HUTPHUBI, KapOUIBI, OOPUIBI, TAIIOTCHHUIBI U T.J.), KUCJIOTHI, OCHOBAHMS, COJIH.
16.KomruiekcHbIe COeIMHEHMUS.
17.CBoiicTBa CIIOXHBIX COCTMHEHHI: TUIPOKCUIOB, KUCIIOT, COJIEH.
18.0cHOBHBIE OJIOXKEHUS TEOPUH XMMUYecKoro crpoeHust A.M. bytneposa (1861).
19.CtpykTypHas u3oMepusi.
20.ITpocTpancTBeHHast H30MepHs (ONITHYECKAsi, TEOMETPUYECKas, TOBOPOTHAs).
21.CummeTpusi MOJICKYJI.
22.MeToblI DJIIEMEHTHOTO aHAITH3A.
23.KauecTBeHHBIH aHAIU3.
24. AHanUTUYECKHE TPYIIBI KATHOHOB, aHATUTHYECKUE TPYIIIbI aHHOHOB.



25.KonanuecTBeHHBIN aHAIIH3.

26.IToTeHmomeTpus.

27.Xpomarorpadus.

28.CtpykTypa U KJ1accu(PpUKaIus MOJTUMEPOB.

29.MeTo/bI OTY4EHUS TTOJIUMEPOB.

30.ITonukonaencamnus. CononuMepusanus.

31.CtpoeHue u cBOICTBA MOIUMEPOB.

32.Konduryparuss MakKpoMOJICKYJI.

33.Crapenue u cTabHIN3aIHs TOJIMMEPOB.

34.11po4HOCTH TTOJIMMEPOB.

35.TemmoBoii 3(h(HeKT XUMUIECKON PEaAKITHH.

36.0OcHOBHBIE 3aKOHBI TEPMOXHUMHH.

37.3aBUCHMOCTb TEIIOBOTO (P eKTa peakuy OT TEMIIEPaTypPHI.
38.3akon Kupxroda.

39.006paTuMoCTh XUMHUYECKOW PEAKIIHH.

40.Xumuueckoe paBHoBecHe u ero cMmeienue. [Ipunnumn Jle [Hlatense.
41.I1epBblii 3aKOH TEPMOJAUHAMUKH.

42 .BTopoe Hayajuo TepMOJIMHAMUKH U «TEIJIOBas CMEpTh BeeneHHOM.
43.TpeTbe HaYAJIO TEPMOJAUHAMUKH.

44 Dueprus ['ub6ca.

45.CKopocTh XMMHUYECKOHN peaklnu.

46.ITopsa0K peakiuu.

47.3aK0H ACHCTBYIOIIMX MaccC.

48.3aBUCHUMOCTb CKOPOCTH XMMUYECKOH peaKkIuy OT TeMIIepaTyphbl.
49.YpaBHeHne AppeHuyca.

50.BiusiHue KOHLEHTpalMid pearupyrolx BeIIeCTB M JIABICHUS Ha CKOPOCTb XUMHUYECKOU
PEaKIm.

51.BiusiHue MOBEPXHOCTH CONMPUKOCHOBEHHS U MPUPOJIBI PEareHTOB Ha CKOPOCTh XMMUYECKOMH
PEaKIH.

52 Karanu3. AprokaTtanu3. MHruOupoBanue. JHeprus akTUBALMH.
53.BozHble ¥ HEBOJHBIE PACTBOPUTEIH.

54 . KoHueHTpalus pacTBOPOB. AKTHBHOCTb.

55.PactBopumocts. [lponecc pactBopeHus.

56.20yIMOCKONHNS U KPUOCKOITHSI.

57.0cmoc. OcMOTHYECKOE JaBJIEHHUE.

58.3akon Payns

59.PacTBOpHI AIIEKTPOITUTOB.

60. Cuna snexrponutoB. CreneHs quccoruanuu. Koncranra nucconuanmu.
61.3axoHn pazbasienus OctBanbaa. [IponsBeneHe pacTBOPUMOCTH.
62.Monnoe npousseaeHue Boibl. Bonopoauslit mokaszarens (pH).
63.Bydepnbie pactBophl. bydepHas eMKOCTb.

64.I'unponus coneil.

65.2KecTkoCcTh BOIEL

66./lucriepcHoe cOCTOSIHME BEILECTBA.

67.30m1 1 renu. A’po30JH, ABIMBI, TYMaHBI.
68.0OKHCINTETHHO-BOCCTAHOBUTEIbHBIE PEAKIIUH U UX COCTaBIICHHE.
69.21eKTpoAHBIE TIOTESHITHAITBI.

70.HanpaBneHue npoTeKaHusl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
71.T’'anpBaHNYECKUI DJIEMEHT.

72.Koppo3usi MeTaijioB.

73. PaBHOBecHE Ha TpaHUIE METAJLT-PACTBOP.

74.OnexTpoaHbIi noTeHMal. P HanpskeHui MeTaiioB. Y paBHeHue HepHcra.



75.0nexTponu3. 3aKOHBI AIEKTPOJIN3A.

[Ipumep nocTpoeHus: BapuaHTa 3aJlaHUN
2 MOAYJIb (25 6aan0B)
BAPUAHT Nel
3ananue Nel (2 Gama)
PaBHOBecue Kakoro nporecca npu yYMEHBIICHHH JaBJICHHUS CMEIIAETCsl BIIPABO;
a)2CO(r)+0,(1)[12CO4(1); 0)Ha(r)+Clo(r) 12HCI(r);  B)N2(r)+02(r) 12NO(1);
2NH3(r)[IN2(T)+3Hx(T)
3ananue Ne2 (2 Gama)
Kakue mporiecchl IpOMCXOIAT MPH AIEKTPOsIH3e BoaHOro pactBopa CASO4 ¢ nHEpTHRIM

r)

aHonom?

3ananue Ne3 (5 6amioB)
3anumute ypaBHenue ruaponusa conu NH4NOs.

3aganue Ned (8 6amioB)
CocTaBbTe OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHOE YPAaBHEHHE
KMnO4+HCITKCI+MnClI,+Cl,+H,0

3aganue Ne5 (8 6amioB)
Beruucaurs 3.1.C. Ag/Ag+//Pb2+/Pb. Eciu Cag+ = 1 Monb/a,  Cppo+ = 0,1 Monb/n1, Eg
(Pb/Pb?*) = -0,126 B, Eq (Ag/Ag") = 0,799 B.

VIIIl. Ilepeyens nmegaroru4ecKux M MHEGOPMANMOHHBIX TEXHOJIOTHI, MCHOJIb3yeMbIX
NpH OCYHIECTBJIEHNH 00pPa30BaTeJIbHOIO Tpolecca Mo JUCHHUIJIMHE, BKJIOYaf
nepeyeHb MPOrPaMMHOro odecrieyeHusi 4 HHPOPMANMOHHBIX CIIPABOYHBIX cUCTeM (10

HEO0XO0UMOCTH)

1. Microsoft Office 365 pro plus
2. Microsoft Windows 10 Enterprize

3. Google Chrome

4. HyperChem Release 8.0 Professional

IX. MarepnanbHo-Texunueckass 06aza, HeoOXoauMasi [JIsi  OCyHIeCTBJICHHS
00pa30BaTeIbHOIO NMpPOIEcca MO0 JUCIUIIMHE

HaumenoBanue OcHalEeHHOCTh CHeHATBHBIX Ilepeuyens JUIIEH3HOHHOTO
cnenuaIbHbIX* NOMeLeHHI M MoOMelleHUi Aas MPOrPAMMHOI0 00ecrieYeHuUs].
NOMeLeHU CaMOCTOSITE/IbHOI PadoThI PexBu3nThl
MOATBEPKAAIOIIET0
JAOKYMEHTA
JlexuroHHas 1. MynsTuMenuitabi npoektop Casio | Adobe Acrobat Reader DC —
aymutopust Ne 228 XJ-H2650 ¢ moTon. kpert. 1 MOTOpHu3. | OecriaTHO

(170002 Tsepckas
00:1., T. TBEpb,
Canosslii niep., a. 35)

JKPAHOM.
2. HoyTtOyxk (mmepeHocHoi)

3. KommiekT yueOHoit mebenn Ha 68
MTOCAIOYHBIX MECT

Microsoft Windows 10
Enterprise - Akt nprema-
nepeaaun Ne 369 ot 21 urons
2017

Kaspersky Endpoint Security
10 mx Windows — AKT Ha
nepenaqy npas Ne2129 ot 25
OKTsI0ps 2016 T.

Google Chrome — 6ecmiatao
MS Office 365 pro plus -
AKT npuema-nepenauu Ne




369 ot 21 urona 2017

JlaGopaTopus
Kadeapser
bu3nvecKoil XuMun
Ne 408

1 A6copbunomerp JIMD-69

2 Amnmapat tenedonnsiii LG

3 Apeomertp

4 bapomeTp aHepou

5 Hpenb anexkrpuyueckas

6 Komnonku SR-520

7 Jlaboparopwust Ne309

8 Memainka marautHas [13-6-100 6e3
o/iIorpena

9 Muxpockorn MET-3

10 Oruerymurens Ol

11 ITnutka 371.

12 [Torenimomerp

13 ITpuntep XEROX Phaser 3124
JazepHbil A4

14 ITpoexrop [lonumtokc

15 Ceii¢ 2-x TyMOOBBIii

16 Tenedonnslii anmapar

17 Tpunora ®oro/Buaeo tpunox 3CD
153 cm/1365r

18 YaiiHuk 2 wmrT.

19 YaiiHuk DneKkTpruuecKkui

20 YacroromeTtp

21 kad cymuabHbIHl

22 lenb onTUyeckas

23 Dy. MarHuTHas Mellanka

24 UD-1050 ductunnstop Si/y.

25 UD-1100 Juctwmistop 10m1/4.

26 VM-10 BopTtekc

27 AnanuzaTtop
BoJIbTaMIiepoMerpuueckuii AKB-
07MK B KOMILIEKTE

28 Becsl 1aboparopusie BK-600

29 Becsl naboparopusie BJI-120 ¢
rupeit kanmudposounoii 100rE2

30 Becsr mabopatopubie BJITD-1100 (¢
rupeit kanubpoBouHoii 1 kr F1)

31 JIaGopaTopHBIi KOHAYKTOMETP
Annon 4120

32 Monutop 15”TFT Proview

33 Mounutop 19 x/x Samsung 960BF
JDQFV 4mc dvlcd uepnsiii

34 M®VY Canon i-Sensys MF 4410
35 M@V Canon i-Sensys MF 4018
(381)

36 [Muxoamnepmerp 6485/E

37 lpoexTop Samsung SPD300BX
(DLP 1024*768) (Y0810001383130)
38 Pedpakromerp UPD-454 B2M

39 Pedpaxromerp UPD-454 B2M




40 PH- metp I'omens (410 B KoMIUIIEKTE

C KOMOMHOP. 3JIEKT. U CT. TATPOM)

41 PH- metp I'omens (410 B KoMIUIEKTE

C KOMOMHOP. 3JIEKT. U CT. TATPOM)

42 PH- metp I'omens (410 B KoMIUIEKTE

C KOMOMHOP. 3JIEKT. U CT. TATPOM)

43 PH- metp I'omens (410 B KoMIUIEKTE

C KOMOMHOP. 3JIEKT. U CT. TATPOM)
44 Cucrtemnblii 010k AS P4-
1/80GHZ/256/40/AGP 64 Mb/1.44/
KJIaBHATypa/MBbIIIIb/KOBPUK

45 Cnektpometp “Specord VIS”

46 Cnekrpodotomerp [IpomOkoJlabd
I13-5400B

47 Cranuonapusiii MyrHomerp HACH

2100N IS
48 Xononunsuuk Techno Exgvisit TS
214/1

1. Tabnuupl, cXeMbl, pUCYHKH, (HOTO
2. Pazparounblii MaTepual 1o Haubosee BaXKHBIM TeMaM Kypca.
3. JleMOHCTpaIMOHHBII MaTepHall Ha claiiax 1o TeMaM JTUCIUTUTHHEL.

IHoMemeHus 1J151 CAMOCTOATEIbHOM PadoThI:

HaumenoBanue OcHauleHHOCTh IOMeLeHU# s IlepeyeHnb JIMIIEH3NOHHOTO
MOMeLeHU i CaMOCTOSITEILHOM PadoThI NPOrPaMMHOI0 O0ecTieYeHusl.
PexBu3nTHI
MOJATBEPKAAIIIEr0 JOKYMEHTA
KomnbroTepHbIit KommnbroTepsl. 12 mocagovyHbIx MS Office 365 pro plus — Akt
kyacc Ne 216 MmecT. KommiekT yue6Ho# Mebenu. | nmpenoctaBieHus npaB Ne

(170002 TBepckas
00:1., T. TBEpb,
Capnosslii niep., a. 35)

Kommsrorep INT Allegro, Mmonutop
Beng 24" GL2460

Kommsrorep INT Allegro, Mmonutop
Beng 24" GL2460

Kommsrorep INT Allegro, Mmonutop
Beng 24" GL2460

Kommerorep INT Allegro, Mmonutop
Beng 24" GL2460

Kommprorep INT Allegro, Mmonutop
Beng 24" GL2460

Kommperorep INT Allegro, monutop
Beng 24" GL2460

Kommerorep INT Allegro, Mmonutop
Beng 24" GL2460

Kommyratop D-Link DGS-1008D
KommyraTop D-Link DGS-1008D
[TpoexTop Beng MW523 DLP ¢
MOTOJIOYHBIM KPETLIICHUEM,
MPOEKIIMOHHBIN YKpaH

Tr041167 ot 24.08.2016;

MS Windows 10 Enterprise —
AKT npenocraBieHus rnpas Ne
Sk000195 ot 12.07.2016

Google Chrome — 6ecruiatHoe
I10;

JetBrains PyCharm Community
Edition 4.5.3 — 6ecrutatHoe T10;
NetBeans IDE 8.0.2 —
oecmnatHoe I10;

Notepad++ — 6ecrutatroe T10;
Python 3.4.3 — 6ecrutathoe I10;
Python 3.5.1 (Anaconda3 2.5.0
64 bit) — 6ecrunatroe I10;
Microsoft Visual Studio Ultimate
2013 — AKT npeocTaBIeHUS
mpaB Ne Tr005222 ot
02.02.2016;

MS-SQL Server - — Akt
npenocrasiieHus rnpas Ne
Tr005222 ot 02.02.2016;

My SQL Server — GecrmatHoe




I10;

ITomelenus ajd ca

MOCTOSITEJILHOM PadoOThI:

HaumeHoBaHue OcCHAIEHHOCTH MOMeIeHUil 115l IlepeyeHnb JHIIEH3NOHHOTO
MoMenleHn i CaMOCTOSITEJIbHOH PadoThI MPOrPAMMHOI0 00ecTieYeHmsl.
PexkBu3uTHI
MOATBEPKAAIIET0 TOKYMEHTA
[Tomerenue st | 1. Komnerorep RAMEC STORM Adobe Acrobat Reader DC -
CaMOCTOSTENLHON C2D 4600/160Gb/ 256mB/DVD- OecruiatHo
paboTHI, yuebuas | RW +Mouurop LG TFT 17" Cadence SPB/OrCAD 166 -
ayJUTOPUS 15 | .1753S-SF — 12 mr [ocynapcTBeHHBII  KOHTpakT —Ha
IIPOBEJICHUs 3AHATHH | 5 My b THME MHHBLH KOMILTEKT TMIOCTaBKY JII/II.[CH3I/I(1)BII:—))IBD(
JICKIIUOHHOTO  THIIA, . MPOTPaMMHBIX  TTPOIYKTOB -
sansTHit yuebroro knacea (Bapait No2) | g or 15062009
[Ipoektop Casio XJ-M140,
CEMHHAPCKOI0 THIIA, Google Chrome - OGecruiarsHo

KYpCOBOT'O
IIPOEKTUPOBAHHUS
(BBITIOJTHEHUS
KYpPCOBBIX  pabor),
TPYIIOBBIX U
WH/IMBUyaJIbHBIX
KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIS
U NPOMEKYTOYHOU
aTTecTalluu,
MPAKTHKH,
KomnbrorepHsiit
Kiacc (pusuko-
TEXHUYECKOTO
(bakynprera.
KomnerorepHas
naboparopust
POOOTOTEXHUUECKUX
cuctem Neda

(170002 Tsepckas
00:1., T. TBEpb,
Canosblit niep., a. 35)

HACTEHHBIN MPOEKIl. 3kpaH Lumien

180*180. HoyTOyk Dell N4050.
cymka 15,6", MbIIb

3. Kommyrarop D-Link
10/100/1000mbps 16-potr DGS-
1016D

4. Buneokxamepa IP-FALCON EYE

FE-IPC-BL200P, OnJlaiin Tpetin
000

5. Buneokamepa IP-FALCON EYE

FE-IPC-BL200P, OnJlaiin Tpetin
000

6. JleMoHCTparmoHHoOe
obopynoBaHue
«LegoMidstormsEV3»

7. KommiekT yueOHO mebenu

KOMIIJICKT

Java SE Development Kit 8 Update
45 (64-bit) - OecIuaTHO
Kaspersky Endpoint Security 10 mst
Windows — Akt Ha miepeiaqy mpas
No2129 or 25 okrsaops 2016 T.

Lazarus 140 -  OecruarHo
Lego MINDSTORM EV3 -
OecIuiaTHo

Mathcad 15 MO010 - Akt
npenocrasienus npas 1M1C00000027
oT 16.09.2011
MATLAB R2012b -  Axr
nipenoctaniienus pas Ne Us000311
oT 25.09.2012

Microsoft Express Studio 4 -
OecriaTHo

MiKTeX 29 -  OecruiatHo
MPICH 64-bit -  GecruiatHO
MSXML 4.0 SP2 Parser and SDK -
OecruIaTHo

Microsoft Windows 10 Enterprise -
AxT npuemMa-niepenaun Ne 369 or 21
HIOJISt 2017
MS Office 365 pro plus - Akt
npuemMa-iepenaunt Ne 369 or 21
utonst 2017

X. CBereHus1 00 00HOBJIEHUM paboyeil MPOrpaMMbl TMCHHUILTHHBI

OOHOBJICHHBIH
No pasaeJ padoueit
" POrpaMMeI
I porp
JTACHUATLINHBI

(Momy.Jist)

Onucanye BHECEHHBIX H3MEHEHU

JarTa 1 npoToKoJI
3acefaHus,
YTBEpAUBIIEro
H3MEHEeHUs!




Paznen IV

CxoppeKTupoBaH (HOH] OIIEHOYHBIX
CPEACTB ISl IPOBEPKHU YPOBHS
c(hOpMUPOBAHHOCTH 3aKPEIUICHHBIX 32
NUCHUIIIIMHON KOMIICTCHITUN

[TpoTokon Coera OTD
Ne5 ot 31 okTs16ps 2017 T

Paznen IV CKOppeKTUpOBaHbI 3aJJaHUS JJ1sT [IpoTokon Coera OTD
IIPOMEKYTOUHOM aTTECTallUU B Ne5 ot 31 okTs6ps 2017 1.
COOTBETCTBUU C OOHOBJICHHBIM
«lTonoxxeHneM 0 NPOMEKYTOUHOU
aTTecTanuu (IK3aMeHaxX U 3a4eTax)
ctyaeHToB TBI'Y »
Paznen V OOGHOBJICH TIepeUeHbh OCHOBHOM 1 [IpoTokon Coera OTD
JIOTIOJIHUTENILHOM y4eOHOM JINTEpaTypBhl, Ne5 ot 31 okTsi6ps 2017 T
HEOOXOIMMOI 1711 OCBOEHUS
JUCIUTITUHBI
Pazpen IX OcnamenHocts ayautoproro ¢ponnaa ans | [Iporokon Cosera @TD
MPOBEJCHUS YUEOHBIX 3aHITHIA U Ne5 ot 31 okTs16ps 2017 ¢
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB
cornacHo «Cnpasku MTO OOIT ...»
Pasnen I, 11 BHeceHb! U3MEHEHNA B 00BEM U [Tporokon Cosera ®TD
COJIepKaHue TUCIUTIINHBI B CBSI3H C No5 ot 11 nexabps 2018 r
n3MeHeHusaMu yuebHoro miana OOII o
HarnpasieHuto 03.04.03 Pagnodusuka
Paznen IV CxoppekTrpoBaH (HOH]] OLIEHOYHBIX [Tpotokon CoBera ®TD Ne
CPEACTB IS IPOBEPKHU YPOBHS 6 or 15.01.2019 .
c(OpMUPOBAHHOCTH 3aKPETJIEHHBIX 3a
JUCIUIIIIMHON KOMIIETEHIIUI
Paznen IV Buecensbl n3menenus B coorserctsuu ¢ | [Iporokon Coera @TD Ne
«IIonoxxeHnem o MpOMEKYTOUHOU 10 ot 19.05.2020 .
aTTecTaluuu (3K3aMeHax U 3ayeTax)
oOyuaroIuxcs Mo mporpaMmam
BhbIciIero oopazoBanust TBI'Y»
Paznen IV Buecensl usmenenus B coorBerctBuu ¢ | [Ipotokon Coera T Ne

«ITonoxxeHnem o peTUHIOBOM CUCTEME
oOyuenus B TBI'Y»

10 ot 19.05.2020 .

TUTyIBHBIN TUCT

BHeceHbl H3MEHEHUS Ha TUTYJILHOM
mucte: DO pykoBoaurens OOIT

[Ipukas 1382-0O ot
01.10.2021 «O Ha3zHayeHUU
PYKOBOJIHUTENEH
00pa3oBaTeNbHBIX
MPOrPaMM»»




