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1 Henap u 327241 AUCHUILIMHBI
Lenp mucuumawHbl — CHOPMUPOBATH MPEACTABICHUS Yy CTYICHTOB 00 OCHOBHBIX
3aKOHOMEPHOCTSIX COCTaBa U CTPOCHMS, a TAKKE CBOMCTBAX MPOCTHIX U CIOKHBIX BEILIECTB.

3agayu AUCHMILINHBI:

1) ocBOUTH OCOOCHHOCTH COCTaBa, CTPOCHHS M CBOMCTBA MPOCTBIX M CIOXHBIX
BEIIECTB;

2) BbBISIBUTH HAlpaBJICHUS HCIOJIb30BAHUS TIOJYUYCHHBIX 3HAHMA O BEIIECTBaX B
npodeccuoHaNbHOM NesATEIbHOCTH OyIyIIero CreuanucTa.

2 MecTo TUCUMILIMHBI (MOYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
JuctumimHa (MOIyIb) OTHOCHTCS K 0a30BOM yacTu Omoka 1 «/uciuruimHbl (MOITYIH)»
yaeOnoro miana 08.03.01 CtpourtenscTBo.

HpepeKBI/I?;I/ITI)I JUCHUIINIMHBL: TEPCUYCHDb OIMOPHBIX AUCHUIIINH OTCYTCTBYIOT.
HOCTpCKBI/ISI/ITBI JUCHUIIIMHBI: CTPOUTCIIbHBIC MATCPHAJIbl, TCXHOJOI'HYCCKHUEC ITPOLICCChI
B CTPOUTCIILCTBC, ’KeJIe300€TOHHEIC U KAMCHHBIC KOHCTPYKIIHHU.

3 (I)ole/lpyeMble KOMIICTCHUMHA U HHAUKATOPLI UX TOCTHKCHUA I10 JUCHUIIJIMHE

Koanbl Conep:kanue KoMIeTeHIU Koa v HauMeHOBaHUE MHAMKATOPA
KOMIIeTeHIIUH JOCTHKEHUS KOMIIETCHIIUH
OIlIK-1 Crocoben peliaTh 3amauu, | OIIK-1.1. ucnonb3yer OCHOBHbIE

OTHOCAIINECS K TPO(PECCHOHATBHON | 3aKOHBI TUCIMIUTMH UHKEHEPHO-
NEATEIIBHOCTH, TIPUMEHSAS METOMBI | TEXHUYECKOTO MOYJIS
MozenupoBanusa, wmarematudeckoro | OIIK-1.2. ucnosnb3yer OCHOBHBIE
aHaJIu3a, ECTECTBEHHOHAY4YHBIE M | 3aKOHBI €CTECTBEHHOHAYUHbIX
OOLIeH)KEHEPHbIE 3HAHUS JUCLIUIUINH, TIPAaBUJIA IOCTPOEHUS
TEXHUUYECKHUX CXEM U uepTexen

OIIK-1.4. 3Haer mNpPUHUMIHAILHBIE

0COOEHHOCTH MOACIINPOBAHUA
MaAaTCMaTHYCCKUX, (1)I/IBI/IT-I€CKI/IX u
XHUMHUYCCKUX poneccos,

NpE€aAHa3HAYCHHBIC [JId KOHKPCTHBIX
TCXHOJOTHYCCKUX ITPOLCCCOB

4 CTpyKTypa M coJep:kaHue THCHUITHHBI (MOIYJI51)

4.1 CTpyKTypa AMCUMIIMHBI (MOLYJI51)

OOm1ast TPYAOEMKOCTh AMCHUIUIAHBI (MOIyst) coctaBisgerT 3 3adeTHble eauHuipl (108
aKaJeMUYECKHUX YacoB).

TpynoeMkocTsb,
Bun pabotsr aKaJ. 4acoB
2 ceMecTp BCETO

OO01mas TPpy10eMKOCTh 108 108
KonTakTHas padora: 43 43
Jlexiuu (JIek) 18 18
[Tpaktuueckue 3anstus (I[1P) 0 0
Jlaboparopubie paboTs (J1ad) 18 18




TpynoemkocTs,

Bua pabotsl aKaj. 4acoB
2 cemMecTp BCETO
KonTakTHas paboTa B epuoj TeOpeTUYecKoro 00y4ueHus 6 6
(KontTO):
IIpoBeneHME TEKYIIUX KOHCYJIbTALIUI 2 2
WNupuBuayanbHas paboTa co CTyIeHTaMu 3 3
[TpomexyTouHas arTecTanus (3K3aMeH, KOHTpOJIbHAs paboTa) 26 26
KontlIA 1 1
CamocrosiTeIbHas padoTa: 39 39

- 8bINOJHEHUE UHOUBUOYATILHO20 MBopuecko20 3adanus (UT3)-
«ducnepchuvle cucmemvol 6 Heghmezazogom deney; «HMccrnedosanue
GDaxkmopos, AUAIOUWUX HA KOPPOZUIO MEMALIUYECKO20 U30EUSLY

- HanucaHnue pepepama (P);

- camocmosimenbHoe U3yueHue pazoenos (AnnoTponus, NpUMepsI
AIJIOTPONHBIX coequHeHnM, @OyHIaMEHTaNnbHbE M YacTHBIE 3aKOHBL. 3aKOH
COXPaHEHMsI MAcCChI-DHEPTHH; 3aKOH 3KBUBAJICHTOB, IIOCTOSHCTBA COCTaBa, KPaTHBIX
oTHouieHu, ABoraapo. MW3ortombl. Ilpumepst wuzoronoB. Hctopust pa3Butus
IIPEJCTaBICHUN O CTPOCHUH aTOMa. XUMHUYECKas CBSI3b U CTPOCHHUE MOJIEKYIL.

Xumuyeckass TepMoAuHaMuka. IlepBblif, BTOpOl M  TpeTui
TepMoAUHAMUKH. IHIUKaTOpPHI);

3aKOHBI

- CAMON0020MosKa (NPopabomka u NOBMopPeHUe TeKYUOHHO2O
mMamepuana u Mamepuana y4eOHuKo8 u yueOnvix nocooui);

- HOO20MOBKA K Jza60pamoprlM SAHAMUAM,

- N0020MOBKA K NPOMENHCYMOUHOU ammecmayuy u m.n.)

4.2 Pacnpenesienne BUI0B padoThl U MX TPYAOEMKOCTH IO pa3fejaM IMCHUILIHHBI

(Mmonmy.Jist)
Ne Paznen nucuunnuuel/ DopMBI TEKYLIETO
n/n TEMBI Bunsl yueOHoM paboTs (B KOHTPOJISI YCIIEBAEMOCTH,
qacax) IPOMEKYTOUHOU
aTTecTalluu
KOHTaKTHas
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Pa3znen 1. OcHoBHBIE 1 4 0 4 9 bimn-onpoc,  muckyccws,
TIOHATHUS ¥ 3aKOHBI, CIIOBapHBIA JHWKTAHT, TECT,
UCMOJIb3yeMble IPU paKTUYECKOe 3aJjaHue,
WCCIIEIOBAaHHUH TBOPYECKOE 3a/IaHHE
BEIIECTBEHHOTO
COCTaBa FOPHBIX MTOPOJT
Pasnen 2. Crpoenue | 1 2 0 0 10 bmui-onpoc, auckyccus,
BEIIECTBA CJIOBapHBIN JUKTAHT, TECT
Pa3nen 3. 1 6 0 8 10 bmun-onpoc,  aumckyccus,
3aKOHOMEPHOCTH CIIOBapHBIA JHMKTAHT, TECT,
IPOTEKAHMS NPaKTUYECKOE 3a/laHHe




XMMHYECKUX PEAKIUI

Paszpnen 4. PactBopsl 1 6 0 6 10 bmuu-onpoc,  guckyccus,
CJIOBapHbI JIUKTaHT, TECT,
MIPaKTUYECKOE 3a/1aHHE

9K3AMEH 1 9K3aMeH no bunemam
Koumponvnas paboma | 1
UTOTO: 18 0 18 39

4.3 Conepxxanue pa3aeioB JUCHUNIMHBI

Pa3nen 1. OCHOBHBIE MOHATUS U 3aKOHBI XUMHUU

1.1.  OcHOBHBIE XHMHUYECKHE IOHATHS: aTOM, XMMHUYECKMH 3JIEMEHT, H30TOIHBIA COCTaB
aTOMOB, MOJIEKYJIa, MPOCThIC U CIIOXKHBIC BellecTBa. Aiorponus. BaseHTHOCTh. XUMUYECKU
SKBHUBAJICHT, MOJISIPHAs Macca 3KBUBAJICHTA.

1.2. Knaccudukanus HEOpPraHMYECKHMX M OpraHWYecKuxX BemiecTB. [loHsATHE O IucHepcHOM
cucreMme. Knaccuduxkanuus AucnepcHbIX CUCTEM.

1.3. Metobl uccaenoBaHus BELIECTB. XUMUYECKUE METObI JIa0OPATOPHBIX UCCIIEAOBAHUM.

1.3. ®ynnameHTanbHble M YacTHbIE 3aKOHBL. 3aKOH COXPaHEHHs] MAaCChl-9HEPIMU; 3aKOH
HKBHUBAJIEHTOB, [TIOCTOSIHCTBA COCTaBa, KPATHBIX OTHOLIEHUH, ABOTajpo.

1.4,  Knaccupukanuss XMMHUYECKMX PEaKLUMH: MO YMCITY HCXOIHBIX BELIECTB U IMPOAYKTOB
peaKkuy, MO BBIACICHUIO WIM IOIVIONICHUIO TEIUla, 110 arperaTHOMY COCTOSIHMIO HCXOJHBIX
BEIIECTB U MPOJYKTOB pPEaKLMH, NO HAJIMUYUIO/OTCYTCTBUIO KaTajau3aTopa/MHruOMTOpa, IO
00paTUMOCTH, 10 U3MEHEHHIO cTerneHn okucienus. Kiaccudukamus OBP.

1.5.  Konuentpanus pactBopoB. CrocoObl BbIpaKEHHUs KOHLEHTPALMM PACTBOPOB: MaccoBas
JIOJII  pacTBOPEHHOTO BEIECTBA, MOJSpHAs KOHIEHTpPALMs, MOJSApHAs KOHIIEHTPALMS
DKBUBAJICHTA, TUTP, MOJAIbHASA KOHLIEHTpALlMs, MOJbHBIE A0iau. PactBopuMocTs. Ilepepacuér
OJIHOTO cr1oco0a BbIpaKEHHsI KOHLIEHTPALIUU B APYTOil.

Paznen 2. Ctpoenue BemiecTBa

2.1. Ctpoenue aToma. XapakTepUCTUKA AJIEMEHTAPHBIX YaCTHI], cocTaBistomux atoMm. CocTtaB
anpa. M3oronsl. MicTopus pa3BUTHS NPEACTABICHUI O CTPOEHUHU aTOMa. TE€OpEeTUUECKHE OCHOBBI
COBPEMEHHOM TEOpHUU CTPOEHMsI aromMa. ATOMHBIE OpOMTAIM, SHEPreTHYECKHE YpPOBHU U
MOAYPOBHHU, OCHOBHBIE IMPUHIUIBI UX 3aMOJHEHUS: MPUHLIMI HAaUMEHbIIEH SHEPruH, MPUHIUI
[Taynu, npaBuio ['yaaa. DnekTpoHHbIE POPMYIIbl AaTOMOB, BaJICHTHBIE 3JIEKTPOHBI.

2.2. Ilepnonnueckuii 3akoH u nepuoaunueckas cucrema . . MenneneeBa. CBsA3b 2JIEKTPOHHOTO
CTPOEHHsSI aToMa C €ro IOJIOKEHHWEM B mepuoanyeckod cucreme. CBOWCTBa aTOMOB,
NEPUOANYECKH U3MEHSIOINECS B 3aBUCMOCTH OT @aTOMHOI'O HOMEpA: Painychl aTOMOB U MOHOB,
SHEPrusl HOHU3ALIUHU, CPOJICTBO K AJIEKTPOHY, dJEKTPOOTPULIATEIHHOCTD.

2.3.Xumuueckass CBSA3b M CTpoeHHE MoyieKysl. OCHOBHbIE OCOOEHHOCTH XHMMHUYECKOIO
B3aUMOJICHCTBUS M MEXaHU3M OOpa30BaHUS XUMHUYECKON CBsI3M. THUIBI CBsA3EH W BIHSHUE
XapakTepa XMMHMYECKON CBsA3M Ha XHMMMUYECKHE CBOMCTBa BeulecTB. KoBaleHTHas CBSI3b.
OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIM MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW CBsI3H. Teopus
ruOpuIu3ail M MPOCTPAHCTBEHHAs CTPYKTypa MoJekya. MoHHas cBs3b, €€ JHeprus,
OCOOEHHOCTH COEIUHEHHI ¢ MOHHOM CBsA3bI0. OCOOEHHOCTH XMMMYECKOM CBSI3M B MeTaJUlax.
BognoponHas cBs3b, €€ Ipupojia U dHeprus. BausHue BoJOpOIHBIX CBA3EH HAa CBOMCTBA BELIECTB.
ArperaTHble COCTOSHUSI BELIeCTBa C MO3MIMM XMMHUYECKUX CBSI3eH MEXAYy €ro 4acTHUIIaMU.
Kpucrannuueckas 1 aMmopHasi CTpyKTypbl TBEPJOT'O COCTOSHUSI.

2.4 KommiekcHble coenuHenus. Ctpoenue komiiekcHbix coequHenuit (KC), knaccudukanus u



HoMmeHknatypa KC. IloBeneHue KOMIUIEKCHBIX COEIMHEHUMH B PacTBOpax,  KOHCTaHTHI
HecToiikoctu KC.

Paznen 3. 3akOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX PEAKIIUH.

3.1. Xumuueckas tepmoauHamuka. Cuctema tepmoaunHamudeckux (T1) monstuii: T/l cucrema,
XuMH4eckast (paza 1 KOMIOHEHT, TOMO- M TeTeporeHHsle cuctemsl, T/l mapaMeTpsl U QyHKITUH.
[lepBblii 3aKOH TePMOAMHAMMKH. BHYTpeHHssI 3HEprust ¥ 3HTaJIbNUSA. DHTAIbINUA 00pa30BaHUSA
BElIECTBA U XUMUYECKOM peakiuu. 3akoH ['ecca U ero ciefcTBuUsl, TEPMOXUMUYECKUE PACUETHI.
OuTponusi. Bropoi u TpeTuid 3aKOHbI TEPMOJAMHAMUKU. 3aKOHOMEPHOCTH U3MEHEHUS SHTPOITHH.
Oneprus ['mb6ca. HampaBieHwe NpOTEKaHUS XUMHUYECKUX peaknuid. TepMoIuHaAMUYECKH
YCTOMYMBBIE BELIECTBA.

3.2 Xumunyeckoe paBHoBecue. OOpaTuMbie 1 HEOOPATUMbIE XUMHUECKUE PEeaKuU. XUMUYECKOEe
paBHOBECHE C NO3UUUN TEPMOAMHAMHMKU W KUHETHKHU. IIpH3HaKM HMCTMHHOIO XMMHYECKOTO
paBHOBecHsl. 3aKOH JeicTBUS Macc i paBHoBecud. [Ipunuun Jlelllarense, ero mpaktuueckoe
3HAYCHHUE.

3.3. Xumunueckas kuHetuka. CucreMa OCHOBHBIX MOHITUM XUMHUYECKON KMHETUKU: TOMOT€HHBIE,
TETEPOreHHBIE PEAKIUH; IIPOCTHIE U CJIOKHBIE PEAKLIUU.

CkopocTh XMMHMUYECKON peakluu. 3aKOH JEHCTBUS Macc Il CKOPOCTEH MPOCTBIX U CIIOKHBIX
peakuuii. KoHcTaHTa CKOPOCTH XUMHUECKOW peakimH, ee (PU3NYECKUA CMBICIL.

Ilonsitne o karammse. ['OMOreHHBIM M TETEpOTreHHBIM Karanu3. Karanusatopsl, MEXaHW3M
BIIMSIHUSA KaTaJIU3aTOpa Ha CKOPOCTh XUMUYECKOU PEAKILUU.

3.4. DnexTpoxuMHUecKUe nporecchl. MexaHn3M BO3ZHUKHOBEHHUS 3JIEKTPOJHOrO MOTEHIMANa Ha
rpaHune Metaul — pacTBop. CTaHIapTHBIE BJIEKTPOAHBIE NOTEHUUANIBI, UX H3MEPEHUE C
IIOMOIIBIO  BOJOPOAHOrO 3JeKTpoaa. YpaBHeHue Hepucra. Pan HanpspkeHM MeTauios.
CraHgapTHBIE OKHMCIUTEIBbHO-BOCCTAHOBUTEIBHBIE ITOTCHIMAJBI, HAIPABICHUE IPOTEKAHUSA
OBP.

["anpBaHUYECKUE INEMEHTHI KAK HCTOUYHUKH JIEKTPUYECKON 3HEPTUU. DJIEKTPOABIIKYILAS CHUIIA,
ee cBs3b ¢ sHepruen ['nboea.

ONEKTpPOIU3 pacTBOPOB M PACILIaBOB BEUIECTB. JJEKTPOIM3 C PACTBOPUMBIM aAHOAOM.
KonnuecTBeHHBIE 3aKOHOMEPHOCTH 371eKTposn3a (3axkoHbl Dapanest). [lpumenenune anekrponusa.

Paznen 4. PacTtBopsl

3aKOHOMEPHOCTH TIPOIIECCOB PACTBOpEHHs. VI3MeHEHHe SHTaNbIUK, SHTPONMUU W DHEPTUU
['u66ca npu pactBopeHuu. PazbaBneHHbIe, HACBHIIIIEHHBIC U TIEPECHIIEHHBIE PACTBOPHI.

Teopust 3neKTpOAUTHYECKON Auccouuanuu. [lokazarenn AMCCOIMALMM: CTEIEHb, KOHCTAHTA.
Oco0OeHHOCTH  PAcTBOPOB  CHJIBHBIX  JJEKTpONUTOB.  [Ipou3BereHHe  PacTBOPHUMOCTH
MaJ'IOpaCTBOPI/IMBIX QHCKTpOJ'II/ITOB. 3J'I€KTpOJ'H/ITI/I‘~IeCKa$I auccouuanusa BO/JbI, HNOHHOC
npousBesieHrne BoAbl. Bomopoauseiil moka3arens. MHANMKATOPBI.

['uaponus cosei, ero OCHOBHBIE MOKAa3aTeNU: KOHCTAHTa W CTEMEHb THUAPOJIN3a, BOJAOPOIHBIN
IoKa3aTeJib.

4.4 TeMbl U NUIaHBI J1a00PATOPHBIX 3AHATHI

Tema 1. YUCTBIE BEIHIECTBA U CMECH (2 4.)
L]env pabomel: BHIIBUTH OCOOEHHOCTH CMECE! BEIIECTB M YHCTOIO BEIIECTBA, COCTABUTH
UX CpPaBHUTEIBbHYIO XapaKTEPUCTHUKY: PACCMOTPETh MPUMEPbl TOMOTEHHBIX U T'€TePOTre€HHBIX
cMeceil, MeTOoAbl UX pa3/ieleHHs M OYHCTKH; MOJYyYUTh HPAKTHUECKHE HAaBBIKU CIIOCOOOB
pa3fesieHus: CMECEH U OUNCTKH BEILECTB.
VYka3aHus 110 BBIOJHEHUIO 3a/1aHUN!
1. PaccmoTpeTh nmpuMepsl 00pa3lioB YUCTHIX BEIIECTB U CMECEH.



2. CocTaBUT CpaBHUTENBHYIO XapaKTEPUCTHUKY CMECH BELIECTB M YUCTOI'O BELIECTBA.

3. PaccMmoTpuTe BUIBI cMecel, AaiiTe onpeaeneHne TOMOTeHHBIX U TeTepOreHHbIX cMmeceid. Ha Tpex
MpUMEpPaxX CMECe BEIIECTB PACKPONTE MNPABUIBHOCTh BalllMX YTBEPXKIACHUM, TPUBEIS B
JTI0OKa3aTelIbCTBAa KOHKPETHBIEC BEIIECTBA U MPOIECCHI.

4. PaccmoTpute criocoObl pa3jesieHusl TOMOTEHHBIX U TeTEPOTreHHBIX CMECEH M OUMCTKH BEIIECTB.
3KCHepI/IMeHTaHBHO MIPUTOTOBBTEC CMECH, ITPOBCAUTEC PA3ACIICHUC U OUUCTKY.

5. Pemute 3amaum.

6. OTBeTUTh HAa KOHTPOJIbHBIE BOIIPOCHI.

KoHTpoJibHbIE BOMPOCHI:
1. Yro Takoe BemecTBo?
2. UeM oTiuM4aeTcs YAUCTOE BELUIECTBO OT CMECHU BELIEeCTB?

3. UemM ominyaroTcs TrOMOreHHbIE (OJHOPOAHBIE) cMecu  OT TeTEPOreHHBIX
(HeogHOpoaHbIX)? [IpuBeanTE MPUMEPHI UUCTHIX BEIIECTB, BXOJIALIMX B COCTaB FOPHBIX
OO,

4. HazoBuTte criocoObI pa3/ieleHnsi TOMOT'€HHBIX M F€TEPOr€HHBIX CMECEH.

Tema 2. OCHOBHBIE 3AKOHBI XUMHMMH (2 4.)
Llenv pabomul: 3KCIEPUMEHTAIBHO H3YYUTh 3aKOH COXPAHEHHs Macchl BEIIECTBA;

3aKpEeNUTh 3HAHUS 110 PEHICHUIO 33/1a4.
VkazaHus o BEINOTHEHUIO 3aJaHHI:

1. TlpoBenute OMBIT, MIUTFOCTPUPYIOUIUHN 3aKOH COXPAHEHUSI MACChI BEIIECTBA.

Pemmure 3agaun.

N

3. OTBeTUTHL HA KOHTPOJIbHBIC BOIIPOCHI.
KoHTposibHbIEe BOIPOCHI:

1.  CdopmymupyiiTe 3aKOH COXpPaHEHHUS MAcChl BEIIECTBA, TPUBEAUTE TPUMEPBHI.

2. CKOJBKO aTOMOB XMMHYECKOTO 3JIEMEHTA COACPIKUT MOJIb TOT'O0 XUMHUYECKOTO dJIeMeHTa?

3. Uto takoe moimspHas macca? Yemy paBHa MoJispHas macca BEIIECTBA a) HUMEIOIIETO
MOJIEKYJISIPHYIO MJIM MOHHYIO CTPYKTYpPY; 0) UMEIOLIEr0 aTOMHYIO WM METaNInYeCcKyIO
CTPYKTYpY?

4.  JlaWiTe ompeneneHue MoOJSIpHOTO oObema. Uemy paBeH MOJSpHBIE 00BeM raza mpH

HOpPMAaJIbHBIX YCJIOBUSX?

B ueMm cmbici 3akoHa 00beMHBIX OTHOMIEHHH, oTKpbITOro XK. ['eii-Jlroccakom B 1805 T.

Chopmynupyiite 3akoH ABoraapo. KakoBsl creacTBus U3 3akoHa ABOraapo?

B uem cMmbIca 3akoHa MOCTOSHCTBA cocTaBa, copmynuposanHoro XK. IIpyctom B 1801 r.

Kakue coenmuHeHus: OTHOCATCS K JaJIbTOHUAAM M Kakue K OeprosuuaaM. [IpuBeaute ux

IIPUMEPBL.

8.  Uro Takoe (hakTop SKBUBAJICHTHOCTH U KaK OH PACCUUTHIBACTCS JUIS MIPOCTHIX U CIOKHBIX
BELIECTB?

9.  Yro Takoe MoJspHAs Macca SKBUBaJICHTa?

10. B ueM CymIHOCTbH 3aKOHA SKBHBAJICHTOB?

11. TlepeuncnuTe W3BECTHBIE BaM Ta30BbIe 3akOHBI? [IpuBenuTe QOpPMYIBI, KOTOpHIE
BBIPAXaIOT 3TH 3aKOHBI.

No o

Tema 3. OCHOBHBIE KJJACCBHI HEOPTAHMYECKNX 1 OPTAHUYECKHUX
COEJIUHEHUM (4 u.)
[lejlb pa50mbli OKCIICPUMCHTAJIbHO U3YYUTH OCHOBHBLIC XHUMUYCCKHUC CBOMCTBA OKCH OB,

TUAPOKCHUIOB U COJIEH, a TAaK)Ke CIOCOOBI UX TOMYYEHHUS, PACCMOTPETh CBOMCTBA OPTraHWYECKUX
BCIIIECTB.
VYKa3zaHHUS 0 BBITOJIHEHUIO 3aJaHUN:
1. TlpoBemuTe OMNBITH, WUIFOCTPUPYIONINE XWMHUYECKHE CBOWCTBA HEOPTaHMYECKHX BEIIECTB,
BXOJSILUX B COCTAB TOPHBIX MOPO/I.



2. IlpoBenure CpaBHUTENBHBIM aHAIM3 CBOMCTB OPraHMYECKUX BEILIECTB, BXOJSIIUX B COCTAB
TOPHBIX HOPOJ,.
3. Pemnre 3amaun.
4. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.
KoHTpoJibHBIE BONIPOCHI:

1.  Kakue Kjacchl BEIIECTB OTHOCATCS K OMHAPHBIM COCAMHEHHSM, MPUBEIUTE NMPUMEPHI U3
00JIaCTH TEO0JIOTHH; BXO/SIIIE B COCTAB TOPHBIX TOPOI.
2. JlaiiTe ompeneneHue KUCIOTaM, MPUBEIUTE UX KIacCU(UKAIUIO, HA30BUTE OCOOCHHOCTH

XUMHUYECKHX CBOMCTB. [IpuBenuTe mpumepbl KUCIOT, UCHOIB3YEMbIX MPHU HCCIEA0BaHUU

TOPHBIX MOPO/.

C kakuMu MeTaJUlaMU HE pearupyeT KOHIEHTPUPOBAHHAS a30THAS U CepHasi KUCIOTHI?

KakoBel 0COOEGHHOCTH  B3aWMOJEHCTBHS  METAIOB  PA3IUYHOM  AKTUBHOCTH C

KOHIICHTPHUPOBAHHOW U pa30aBIEHHON CEPHOMU, a30THOM M COJISTHON KUCIOTaMHM?

S. Uro takoe ocHoBanus? [IpuBenute kiaccupuKalnnio OCHOBaHUN, HA30BUTE OCOOCHHOCTH
UX XUMHYECKUX CBoOHCTB. I[IpuBenure mnpumepbl OCHOBAHUMN, HCIIOJIB3YyEMbIX MpU
UCCJIEJOBAaHUM FOPHBIX TOPO/I.

6. [lepeuncnure OCHOBHBIE Kiacchl cosieid. Kakue xumuueckue CBOMCTBA MPOSBISIOT COJIH.
[TpuBenuTe npuMepsl cojiel, BXOASIIUX B COCTaB TOPHBIX MOPO/I.

How

Tema 4. TEOPUSI DJIEKTPOJIMTUUYECKOM JUCCOIUALINAN
(4 u.)
Llenv pabomel: U3y4yuTh CBOMCTBA CUJIBHBIX M CIAOBIX 3JEKTPOJIUTOB, 3aKOHOMEPHOCTHU
MPOTEKAHUS PEAKUUI B paCTBOPAX AJIEKTPOJIUTOB.
Vka3anwus no BEITIOJTHEHHUIO 3aJaHUH:

1. OnpITHBIM MyTeM CpPAaBHUTE CBONCTBAa CHJIBHBIX M CJIa0BIX AJIEKTPOJIUTOB, OIpEAEIUTe
HaIlpaBJI€HUsl TMPOTEKAaHUsI PEAKUUMN B pPACTBOpAxX »HIJIEKTPOJIUTOB, BenuunHy pH 1o okpacke
WHJIUKAaTOPOB.

2. Pemnre 3amaun.

3. OTBeTHTH Ha KOHTPOJILHEIC BOITPOCHI.

KoHnTpoJ/bHBIE BOIPOCHI:

1. UTo HA3BIBAIOT AIEKTPOIUTUUECKON AUCCOLMAITNEH?

2 Kakue peakiiuu Ha3bIBatOTCSI HOHHO-OOMEHHBIMU?

3. Kak paccuuraTh CTeneHb JUCCOLUALIUYU dIIEKTPOIUTA?

4 YeMm oTNIMYAIOTCS CUIIbHBIE U cialble 3NeKTponnThl? IlpuBeanTe npuMepsl 3JIeKTPOIUTOB

CUJIbHBIX, C1a0BbIX U CPEIHEN CUJIBI.

B xakom ciyyae oOMeHHBbIE peakIiK MpoTeKatoT 10 koHa? [IpuBeaure npumepsl.
UTo Ha3bIBAIOT MOHHBIM NIPOU3BEAECHUEM BObI?

B kakux npenenax n3MeHsA€TCs BOLOPOAHBIN NTOKa3aTeENb?

No o

Tema 5. PACTBOPBI. CIIOCOBbI BBIPA’)KEHU S PACTBOPOB
(4 4.)
Llenv  pabomul: HayuyuTbCS NPUTOTABIMBAaTH PAcTBOPbl pa3sHOW KOHLIEHTpAIMU
Pa3IMYHBIMH CIIOCOOaMHU.
VYka3aHus 110 BBIOJIHEHUIO 3a/1aHUN:
1. OnpITHBIM IyTEM NPUTOTOBUTHPACTBOPHI PA3TINYHON KOHIICHTPAIUH.
2. Pemwure 3amaun.
3. OTBeTHTH HAa KOHTPOJIbHBIE BOIIPOCH.
KonTpoJibHbBIE BOIPOCHI:

1. Uro takoe pactBop? Kakumu croco6aMy MOXHO BBIPAa3UTh COJACpP)KaHUE PACTBOPEHHOTO
BEILIECTBA B pacTBOpE?
2. [IpuBeanTe MpUMeEp HEOPraHUYECKUX U OPraHUYECKUX PACTBOPUTENEH
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3. [HaiiTe onpezenenye MOHATUAM: MaccOBasi JIOJIsl BEIECTBA, MOJIApHAs KOHLIEHTpaus
BEIIECTBa, HOpPMajbHAsi KOHIEHTpALUsl BEIIECTBA. Y KAKUTE UX €IUHUIIBI U3MEPEHHUS.

4. [lo xakoMy ypaBHEHHUIO OCYILECTBIISECTCS MepepacyeT OT HOPMAaJIbHOW KOHLIEHTpAlUU K
MOJISIpHOM ?

Tema 6. TUJIPOJIN3 COJIEM (2 u.)
Llenv pabomul: ©3y4UTh 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIUil THAPOIHM3a COJEH.

VYka3anus no BRITTOJTHEHHUIO 3aJaH1:
ONBITHBIM MYTEM HM3YYHTh Pa3IMUHbIC BHJBI THIPOJW3a COJICH, M3yUUTh BIUSHHUE (DAKTOPOB Ha
MPOXOKJICHUE PEAKLIMI THIPOIN3A.
Penmute 3agaun.
OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI.
KouTtpoJibHbIe BOPOCHI:
1.[Jalite  ompenereHUE TEPMUHAM «TUIIPOJIU3 COJIEH», «CTEMEeHb THAPOJIN3a», «KOHCTAaHTa
TUAPOIIN3A»?
2.KakoBa B3auMOCBSI3b MEXK/Ty CTCIICHBIO THAPOJIN3a COJIM U €€ KOHIIEHTparuen?
3. Kakyio peakiuio cpeiasl JOJKHBI MOKa3bIBaTh BOJHBIE PACTBOPHI HHUTpaTa Oapus, HUTparTa
aMMOHHSI, IMAHU/IA Kalus, CybQaTa aTlOMUHUSA?

Tema 7. CKOPOCTh XUMHNYECKOMN PEAKIIUU. XUMHUYECKOE
PABHOBECHE. MNPUHIMUII JIE-IHATEJIBE (4 4.)
Llenv pabomul: BBHISABUTH BIWSHUE KOHILIEHTpALlMM, TEMIEpaTyphl, KaTalau3aTopaHa

CKOpPOCTh XUMHUYECKOW PEAKIIMU U CMEILICHUE XUMUYECKOTO PABHOBECHS.
Vka3anwus no BEITIOJTHEHHUIO 3aJaHUH:

ONBITHBIM NYTEM U3YYUTh BIMSHHUE TEMIIEPaTypbl, KOHLIEHTPALMU MCXOJHBIX BELIECTB, CTECIECHU
M3MEbYEHHUS BEIIECTB, KaTallu3aTopa Ha CKOPOCTh XUMHUECKON peaKIluu.
OMBITHBIM ITyTEM U3yYUTh BIUSIHUE (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSL.
Pemure 3agaun.
OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHI.

KoHnTpo/ibHBIE BOIPOCHI:

1. Uro Takoe cKopocTh XMMHUUYECKOM peakunn? B kakux eauHUIIaX OHA U3MepsieTcs?

2. Kak 3anuceiBaeTcsl KHHETUYECKOE YPABHEHUE /Il TOMOTE€HHOM peakiuuu?

3. KakoBbl 0COOEHHOCTH reTEPOTeHHBIX PEaAKIIHii?

4. Yro Takoe KOHCTaHTa CKopocTu peakiuu? Kakue yciaoBusi NpoBeIeHHs peakluu
BJIMSIIOT, a KaKMe HE BIUSIOT HA BEJIMYMHY KOHCTaHTBI CKOPOCTH?

5. Kak paccuntaTb H3MEHEHHME CKOPOCTH PEAKIMU IPU MOBBIIIEHUU (MOHUKEHUH)
KOHIIEHTpAIlMX Tra3000pa3HOTo WM PaCTBOPEHHOTO BemiecTBa?

6. Korna Bauser njaBjaeHue Ha CKOPOCTb XUMUYECKON peakuu?

7. Kak paccuntaTh H3MEHEHHE CKOPOCTHM peaKIMU MpPH MOBBIIECHUH (MOHMKEHUH)
JaBJIICHUS B CUCTEME?

8. Kak BnusieT TeMriepaTypa Ha CKOpOCTh XUuMHU4ecKor peakiuu? [IpuBennure ypaBHeHHe
Bant-T'odda.

9. Yro Takoe TemnepaTypHbIil koaddunrent peakuun?

10. Yro Takoe karanu3? Ha xakue mapaMmeTpsl polecca IeHCTBYeT KaTaau3arop?
11. 3amomHUTE MPOITYCKHU:
a) OnHUM U3 CrI0cOO0B MOITOTOBKU BOJBI JJIsl 3aKaYKH B IIJIACT SIBIISETCS HHTUOMPOBAHUE.

06) WuarubupoBanme — 3TO0 00pabOTKAa BOJBI ...... , BemecTBamMu .....(yCHJIHMBAIOIINMH,
3aMeUISIOIINMHE ) TTPOLIeCC KOPPO3UH.
B) [1o HampaBNEeHHOCTH ACHCTBUS Pa3INYalOT HHTHOUTOPHI ...., ..... U ..... KODPO3UH.

12.  Yro Takoe XMMHYECKOE paBHOBECHE?
13. KakoBa KOJIHYECTBEHHAs XapaKTEPUCTUKA XUMHYECKOTO PABHOBECHSI?
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14. Cdopmynupyiite npuHuun  Jle- Ilarense.
15. Kakwe  daktopel  BIMAIOT  HAa CMEIIECHUE XUMHUYECKOTO paBHOBecHUs?
KakoBbI 3aKOHOMEPHOCTH CMEILIEHUS XUMUYECKOTO0 PAaBHOBECHSI?

Tema 8. OKUCJIUTEJbHO-BOCCTAHOBUTEJIBHBIE PEAKLIUU (6 4.)
Llenv  pabomwi:  HKCIEPUMEHTANIBHO  M3Y4YMTh  3aKOHOMEPHOCTH  IPOTEKaHMs

OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
VYka3zaHus 10 BRINOJIHEHUIO 3aJaHMI;
ONBITHBIM TyTeM H3YYUTh OCOOCHHOCTH TIPOXOXKIEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakLyii B pa3IMuHbIX Cpeax.
Pemmte 3agaun.
OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI.
KonTposbHbIe BONIPOCHI:

1. Kakune peakuiny OTHOCSTCS K OKACIUTEIbHO-BOCCTAHOBUTENIBHBIM PEAKLIUAAM?

2. Uto Takoe OKHCIUTENh, BOCCTAHOBUTENb, OKUCIIEHHE U BoccTaHoBleHue? [lpuBenure
MIPUMEPBI OKUCITUTEIEH U BOCCTAHOBUTEIIEH.

3. Kakue npoaykTsl 00pa3yroTcsi MpU BOCCTAHOBIICHUM TI€PMaHTaHATa Kajusl B KHUCIIOMH,
HEUTPAJIbHOM M I1IEJI0YHOM cpenax?

4. Uto Takoe OKHUCIWUTEIHbHO-BOCCTAHOBHUTENIbHAS  JABOMCTBeHHOCTH? [IpuBenure
MIPUMEPBL.

S. [TpuBenuTe mNpUMEPHl OKHUCIUTEILHO-BOCCTAHOBHTEILHBIX IPOIECCOB W3 00JACTH
TEOJIOTHUH.

Tema 9. KOPPO3US U BALIUTA OT KOPPO3UMU (4 4.)
L]envy pabomul: ONBITHBIM IIYTEM U3YYUTh 3aKOHOMEPHOCTU MPOTEKAHMSI KOPPO3ZHUOHHBIX

MPOLECCOB.
Vka3anwus no BEITIOJTHEHHUIO 3aJaHUH:
[Ipoananu3upoBaTh pe3yabTaThl SKCIEPUMEHTA KOPPO3UH CTANILHOTO M3aenus. CrenaTh BBIBOBI.
OMBITHBIM ITyTEM H3yYUTh BIHUSIHHE (DAKTOPOB CKOPOCTH MPOTEKAHUS KOPPO3UH.
Pemute 3agaun.
OTBETUTHh HAa KOHTPOJIbHBIE BOIIPOCHI.

KoHnTpo/ibHBIE BOIPOCHI:
1. Uro Takoe koppo3usa? Kakue Buabl KOppO3UH BaM U3BECTHBI?
2 KakoBel MeTo161 00pBOBI ¢ KOppo3uel? IlpuBeanTe npumepsl.
3 Kakue nokpeITHs Ha MeTau1ax OTHOCSTCS K HEMETaNINYECKUM HEOPraHUYEeCKUM?
4.  Kakue BemiecTBa Ha3bIBAlOT MHTMOUTOPaMU KOPPO3UU?
5 KakoB MexaHn3M AeMCTBUS JETYYNX U KOHTAKTHBIX HHTUOUTOPOB KOPPO3UH.

Tema 10. SJIEKTPOJIN3 PACTBOPOB U PACIIJIABOB JJIEKTPOJIUTOB (4
4.)

Llenv  pabomul:  DKCIIEPUMEHTATBHO  WM3YyYUTh  3aKOHOMEPHOCTH  TMPOTEKAHUS
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI MTPH JIEKTPOJIN3E PACTBOPOB H JICKTPOJIUTOB.
Vka3anus mo BEITIOTHEHHUIO 3aJaHUH:
ONBITHBIM IMYTEM OCYIIECTBUTH DJIEKTPOJIA3 PACTBOPOB AJIEKTPOJUTOB HA HEPACTBOPHUMBIX
AIEKTPOIAX.
OMBITHBIM ITyTEM H3yYUTh BIUSIHUE (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.
Pemure 3agaun.
OTBeTUTHh HAa KOHTPOJIbHBIE BOIIPOCHI.

KonTpoJibHbBIE BOPOCHI:
1. Yrto Takoe neKTpoan3?
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12.

13.
14.
15.

16.
17.

18.

19.
20.
21.
22.
23.
24,
25.

26.
27.

28.
29.
30.
31.
32.

33.
34.

Kakue mpormeccsl mNpoTeKalOT Ha KaToae UM aHOAE€  OpU  MPOBEACHUH
3JIEKTPOJIN3aPACTBOPOB COJICHT?
Kak mpoTtekaeT 371eKTpoin3 ¢ paCTBOPUMBIM U HEPACTBOPUMBIM aHOIAMU?

BOHPOCLI K 3K3aMEHy

Mertoabl uccnenoBaHus XUMUH.

Knaccugukarus mpocThIX U CI0KHBIX HEOPTaHUYECKUX BEILECTB.

Knaccugukanus opraHMuecKux BeIlecTB.

[Tonstue o pgucnepcHoit cucreme. OCOOCHHOCTH CTPOEHHS IHCIEPCHBIX CUCTEM,
CJIaralolUX FOPHbIE TOPOIBI.

CTpyKTypHBIE €JUHUIIBI BELLIECTB: aTOM, MOJIEKYJIA, MOH. AOCOIIOTHAs U OTHOCUTEIbHAS
Macca aToMa U MOJIEKYJI.

Macca. 3akoH coxpaHeHusi macchl BemlecTB. KonuuecTBo BemiecTBa. MossipHas macca
BEIIIECTBA.

3akoH ABoraapo. MomnsipHblii 00beM ra3a. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTBA.
XUMHUYECKUE peaKk1K: OHATHE U IPU3HAKY XUMUYECKUX PEaKLHil.

Knaccugukaius XuMHUECKUX peakini.

. OcolGeHHOCTH CTpOEHUS aToMa. BalleHTHOCTD U CTENeHb OKUCTICHHUS.
. [lepuoanueckuii 3axkoH .M. MenneneeBa. ®@U3NUYECKUN CMBICI MOPSIKOBOrO HOMEpPA

snemenTta. CoBpeMeHHas (OpMYIMPOBKA 3aKOHA.

[lepuoanueckass cucTemMa 3JIEMEHTOB, €€ CTPOCHME: IEPHOJbl, TPYIIIbI, HOArPYIIIHI.
[TpryrHa NepUOIUYHOCTH CBOMCTB aTOMOB.

DJIEKTPOHHOE CTPOCHHE S-, P-, d-, f-271eMEeHTOB, X MOJOXKEHHUE B CHCTEME.

Xumuueckas cBs3b. BUabl CBs3H.

OcCHOBHBIE  TIOJIO)KEHUSI  TEOPUU  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKIuil.
Baxneiime okMCIUTENN U BOCCTAHOBUTEIH.

Knaccudukanus OBP. CocraBinerne OBP meTonoM aiieKTpoHHOTO OaltaHca.

Koppo3us MeTayioB Kak pe3yibTaT TEPMOAMHAMUYECKOH HEYCTOMUMBOCTU META/UIOB B
OKpY’Karolen cpene. XuMu4ecKas U JIEKTPOXUMHAYECKAs] KOPPO3Hs.

3amuTa METAJIJIOB OT KOPPO3UHU. DIEKTPOXUMUYECKHE U HENNEKTPOXUMUYECKUE METOIBI
00pBHOBI C KOPPO3ZUEH.

DIEKTPOIN3 PACIIIIABOB U PACTBOPOB JJIEKTPOJIUTOB.

Oxkcuppl: cTpoeHue, pU3nYecknue, XMMIUUECKHe CBOMCTBA, MOITY4YEHHUE.

Kucnotsl: crpoenue, puzndeckne, XuMHUUECKUE CBOMCTBA, OIYUYEHUE.

I'unpokcunpl: crpoeHne, Gpu3nyecKkue, XMuMUYeCKUe CBONCTBA, MOTyUYEHHE.

Counu: crpoenue, (puznyeckre, XMMUYECKHUE CBOMCTBA, OJIyUYEHHUE.

MexaHu3M 3JeKTPOTUTHUECKON TUCCOIMAMU. DIEKTPOIUTH M HEIJIEKTPOIHUTHI.
OCHOBHBIE TIOJIOKEHUS TEOPUU IIIEKTPOJIUTHYECKON auccouuanuu. CreneHp u
KOHCTaHTa JUCCOLUAIMH.

JKecTkocTh BOJIBI M CITIOCOOBI €€ YCTPaHEHMS.

CkopocTh XUMHMYECKON peakiuu. PakTopbl, BIMSIOINIME HAa CKOPOCTh XHMHUYECKOU
peakuuu. [IpaBuno Baut-I'odda.

[ToHsiTHE O KaTaNINU3€ U KaTaIu3aTopax.

XnMH4eckoe paBHOBecHE U ycaoBus ero cMenienus. [Ipunmun Jle-llaTense.
PactBopuMocTs BemiecTB. DakTOPHI, BIUSIONIME HA PACTBOPUMOCTH BEILIECTB.

Tennossle 3¢ ekt Tpu pacTBOpeHUU. Kpucranioruaparsl.

CrniocoObl BeIpa)keHHs KOHIIEHTpAIMK pacTBOpoB. [IponieHTHas!, MOJIsipHAs U HOpMaJbHas
KOHIIEHTPALlUU pacTBOPA.

KomrmuiekcHble coeTuHEeHMsI, UX CTPOCHHE U HOMEHKJIaTypa.

I'maponus coneit. CTeneHb ruApoIn3a.

5 TeMbl TUCHUIIIAHBI JJI CAMOCTOSITEJILHOIO H3YyYCHUA
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CamocmosmenvHoe usydyenue mamepuaia npoeodumcg no czze()yiou;u/w

memam.

Hown

NGO

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.

- AnnoTtponusi, TpUMepbl AJUIOTPOIHBIX COCTUHEHUN

- ®ynpaMeHTanbHBIE M YAaCTHBIE 3aKOHBI. 3aKOH COXPAHEHHUS! MacChI-DHEPIUHU; 3aKOH
SKBUBAJICHTOB, IIOCTOSIHCTBA COCTaBa, KPATHBIX OTHOIIEHUI, ABOragpo

- H3otomnsl. [IpumMepsl M130TONOB.

- Hcropus pa3BuTus IPEACTABICHUM O CTPOCHUH aTOMA.

- XuMHYECKas CBSI3b U CTPOCHUE MOJIEKYJL.

- Xumuueckas TepMoauHamMuka. [lepBblii, BTOpoil U TpeTuid 3aKOHbI TEPMOJMHAMUKH.

- Hupukaropsl.

Bonpocul ona camoxonmpons:

HaiiTe ompeneneHrue OCHOBHBIM XMMHYECKUM MOHSTHSM: aTOM, XMMHUUYECKHHI 3JIEMEHT,
M30TONHBIN COCTAaB aTOMOB, MOJIEKYJIA, IPOCTHIE U CJI0KHBIEC BEILIECTBA.

Yo takoe amutorponus? [lpuBeauTe npuMepsl alFIOTPONHBIX COSAMHEHUI

[aiite onpeneneHne NOHIATUAM: FTOpHAs IOPOJaA.

KakoBa kiaccudukaiys HECOPraHMIeCKUX U OPraHUIeCKUX BEIIECTB, BXOJSIIUX B COCTaB
TOPHBIX MOPOA?

Urto Takoe aucriepcHasi cuctema’?

KakoBa knaccudukanus JUCnepcHbIX cucTem?

[lepeuncnure METOABI KCCIEAOBAHUS TOPHBIX MTOPOI.

Jaiite  ¢GopMynupoBKYy 3aKOHAM: 3aKOH COXPAaHEHUS  MAacCChI-DHEPTHM, 3aKOH
HKBUBAJICHTOB, MIOCTOSHCTBA COCTaBa, KPATHBIX OTHOIIICHUN, ABOTaApO.

KakoBa kmaccupukamys XUMUYECKHX pPEaKIUil: MO0 YHCIy HCXOJHBIX BEIIECTB U
MPOJIYKTOB PEAKIMH, 1O BBIACICHUIO WIM TOTJOMEHUIO TeIUla, IO arperaTHoMy
COCTOSHUIO MCXOJHBIX BEIIECTB W TNPOAYKTOB pEaKLUHUU, MO HAIWYHIO/OTCYTCTBHIO
KaTaJln3aTopa/MHruoUTOpa, MO OOpaTUMOCTH, MO HM3MEHEHHIO CTENeHH OKHUCICHUs?
[IpuBenuTe mpuMeEpBHI.

Kaxogsa knaccuduxanus OBP? [IpuBenure mpumepsl.

KakoBbl criocoObI BhIpaKeHUsI KOHIIEHTPALIUU PACTBOPOB?

KakoBbl 0COOEHHOCTH CTPOEHUS aTOMA.

YT0 Takoe U30TOIBI.

Chopmymnupyiite [leprnonuueckuii 3akon [1. 1. Menneneena.

KakoBa CBsI3b 3JEKTPOHHOIO CTPOEHMSI aToMa C €ro IMOJOKEHHEM B NEPHOIUYECKON
cucremMe. CdopmynupyiiTe CBOWCTBAa aTOMOB, TEPUOAUYECKH HM3MEHSIONINECS B
3aBUCHMOCTH OT aTOMHOTO HOMEpa: paguyCchl aTOMOB U HOHOB, SHEPIHs MOHHU3ALIUU,
CPOJCTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATETHHOCTb.

Kaxkue Buapl XUMUYECKOH CBI3U

KakoBbl OCHOBHBIE OCOOCHHOCTHM XHWMHYECKOTO B3aUMOJEHCTBUS U  MEXaHU3M
00pa3oBaHUsI XUMUYECKOU CBSI3U.

KakoBbl 0COOEHHOCTH CTPOSHUST KOMIUIEKCHBIX COCTMHEHUIA

[IpuBenuTe npruMepbl KOMILJIEKCHBIX COEAMHEHUH, BXOMASIIUX B COCTaB TOPHBIX MOPOA U
MPOKJIACCUPUIUPYITE UX.

UTo Takoe XMMHUYECKOE PABHOBECHE.

[TpuBenuTe MpuMeEPHI 0OPATUMBIX M HEOOPATHMBIE XUMUUYECKHUE PEAKITHH.
Chopmynupyiite [Ipuniun JlelllaTtenpe, kakoBO €ro MpakTUYECKOE 3HAUYCHUE.

Uro Takoe KoHcTaHTa CKOPOCTH XUMHUECKOM PEAKIINH, €€ GU3NISCKUN CMBICIT.

[aiiTe onpeneneHne Karaausy, KaKOBbI €ro BUbI?

Yro takoe Karanuzaropsl 1 UHTHOUTOPHI?

KakoB MexaHu3M BIMSIHUS KaTaau3aropa Ha CKOPOCTh XMMUYECKON peakuu?

KakoB MexaHW3M BO3HHKHOBEHHS JJICKTPOJHOTO TOTEHIMAda Ha TpaHUIE MeTall —
pacTBop?
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28. KakoBel  0COOEHHOCTH IIPOTEKAaHUsl PEaKLMH JIEKTPOIN3a PACTBOPOB U PACILUIaBOB
BEILIECTB. Chopmymupyiite  3akoHbl Dapanes.

29. KakoBbI 3aKOHOMEPHOCTH MPOIIECCOB PACTBOPEHUS?

30. Kakuzmensiercs sHTajIbMIM, SHTpOnuUs U 3Heprus [ nd6ca npu pacTBOpeHUN.

31. [aiite onpeneneHune pa30aBIeHHbBIX, HACHIIICHHBIM U TIEPECHIIIEHHBIM PACTBOPAM.

32. CdopmynupyiiTe OCHOBHBIE MOJIOKEHHUS TEOPUH JIEKTPOIUTUYECKOMN TUCCOLUALINU.

33. KakoBbI OCHOBHBIC TTOKA3aTEIH JUCCOLIUAITAHN?

34. KakoBbl 0COOEHHOCTH PAaCTBOPOB CUJIBHBIX DJIEKTPOIUTOB.

35. KakoBo npousBenieHHE paCTBOPUMOCTH MAJIOPACTBOPUMBIX JIEKTPOIIUTOB.

36. [laiiTe onpeneneHue: BogopoaHsiii moka3aTeb.

37. Ilpusenute nmpumeps! MHIUKAaTOPOB.

38.  Uro Takoe ['maponus coneii?

39. KakoBbI OCHOBHBIC TTOKA3aTEJIN THAPOIU3a CONEH?

6 O6pa3oBaTejibHbIe TEXHOJOTHHU

[Ipu mpoBeneHUM pa3NUYHBIX BUAOB Y4YEOHBIX 3aHATUH HCIIOJB3YIOTCS CIEIYIOIIHIe
o0pa3oBaTesIbHbIE TEXHOJIOIMU U METOJIBI:

Ha nexumsix: paumckyccusi, MeToA HIpOOJIEMHOTO  O0Oy4eHMs, HCIIOJIb30BaHUE
BUIOMaTEpPHAaIOB, KOHTPOJIbHBIN cpe3 3HAaHUH B BU/I€ MMCbMEHHOI'O MHUHU-TECTA.

Ha mabopatopHbIx 3aHATHAX: pa3BepHyTas Oecena, ONHUI-ONPOC, CIOBAPHBIA TUKTAHT,
IIOUCKOBBIH METOJI, MCCIeI0BaTeIbCKUM MeTo/, OOyuyeHHEe Ha OCHOBE OIbITa, MHCbMEHHBIN
OTIPOC, TECT-KOHTPOJTb.

IIpy BBINOJHEHMH CaMOCTOSITEIbHON pabOThI: JUCTAHIIMOHHOE KOHCYJIbTHUPOBAHUE U
IMPOBEPKA BBIITOJIHCHHA pe(bepaTa, OTACJIbHBIX TEM IJIA CAMOCTOATCIIBHOI'O U3YUCHUS.

Ne |HammeHnoBa- . Oo0pa3oBarte/ibHbIE
Buabl yuyeOHbIX 3aHATHH

/1| HUe pa3aesia TeXHOJIOTHH

1. |Pasmen Jlexyuonnas mema 1. OcHoBHbIe | BBoTHAS JIEKIIMS C

1.OcHoBHbIE |y i\ igecke TIOHATHS: aTOM, XUMHYECKHi |HCIONB30BAHIEM

IIOHATHUA U o
JJIEMEHT, HW30TONHBIM  COCTaB  aTOMOB,|BHJIEOMAaTEPHAIIOB
3aKOHbI XUMHH
MOJIEKYJIA, IPOCTBIE U CJIO’KHBIE BEILIECTBA.
Amnorponus. BaneHTHOCTB. XuMHYECKH
HKBHMBAJIEHT, MOJISIPHAsI Macca JKBUBAJICHTA.
Camocmosmenvuas paboma [IpopaboTka 1 moBTOpEHUE

JICKOMOHHOI'O MaT€puraia

Jlexyuonnass mema 2. Knaccudukanus |Jlekuus-nuckyccus ¢
HEOPTraHMYECKUX M OPTaHWYECKHUX BEIIECTB.|HCIIOIb30BAaHHEM

ITonsaTue 0 JIACTIEPCHOMN CUCTEME. |BUIEOMATEPUATIOB

Knaccudukanus qucepcHbIX CHCTEM.

Jlabopamopnoe 3ansmue 1. HCCIIEI0BATEIIbCKU METO,

Huctele BelecTBa U CMECH CJIOBapHbIN JUKTAHT

OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX U

OPraHUYEeCKUX COCTUHEHUN [IpopaboTka 1 MOBTOpEHME

Camocmosmenvras paboma JEKIIMOHHOI'O MaTepuana,
JIMCTAHITMOHHOE

KOHCYJIbTUPOBAHUE U
ITPOBCPKA BBITTIOJHCHUA

pedepata

ﬂeKZ/ﬂ/lOHHa}l mema 3. MeTtoapl UcClIeOBaHUS .HCKI_II/I}I-I[I/ICKyCCI/IH

TOPHBIX  TOPOJ. XUMHUYECKHUE  METOJbI
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HUCCIIEJOBAHUH.
HACCIIEIOBAHUS

71a00paTOPHBIX
Knaccudukanuss mMeronos
TOPHBIX IIOPOL

Camocmosmenvuasn paboma

[IpopaboTka u moBTOpEeHUE
JICKIIMOHHOT'O MaTepuaia

Jlexyuonnas mema 4. OyHnameHTaIbHbIE U
YaCTHBIC 3aKOHBI. 3aKOH COXPAHEHHS MacCChI-
SHEPTHUH; 3aKOH SKBUBAJICHTOB, MOCTOSHCTBA
COCTaBa, KpaTHBIX OTHOILIEHUH, ABOTaAPO.
Jlabopamopnoe 3anamue 2.

OCHOBHBIE 3aKOHBI XUMHH

Camocmosmenvras pa60ma

HCKI_[I/IH'I[I/ICKYCCI/HI

MMACbMEHHBIN OITPOC,
oOydeHure Ha OCHOBE
OIIBITA, TECT-KOHTPOJIb
[IpopaboTka u moBTOpEeHUE
JICKIIMOHHOTO MaTepuasa

Jexyuonnass mema 4. Knaccudpukamnms
XUMUYECKUX PEAKIMI: M0 YHCIY HCXOJHBIX
MPOJIYKTOB

BBIACICHUIO HJIM IIOTJIOIICHHUIO TCIlJIa, IIO

BCIICCTB U peaknuu, 10
arperaTHOMY COCTOSIHHIO MCXOJ/IHBIX BEIICCTB
u IPOJIYKTOB

HAJIMYHUIO/OTCYTCTBUIO
KaTaJln3aTopa/MHruOUTOpa, M0 0OPATHMOCTH,

pe€aKuuu, 110

0  W3MCHCHUIO  CTCTIICHU  OKHUCIICHUS.
Knaccugukarus OBP.

Jlabopamopnoe 3auamue 3.
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC

peaknuu

Camocmosmenvras pa60ma

Jlekuusi ¢ UCTIOIB30BAaHUEM
BUJICOMATEPHATIOB

TECT-KOHTPOJIb 00yueHue
Ha OCHOBE OITbITa
[IpopaboTka 1 moBTOpEHME
JEKIIMOHHOTO MaTepuasia

mema 5. KoHueHTpauus

BBIPAXKCHUA

Jlexyuonnas
pPacTBOpPOB. CniocoOsr

KOHIICHTpAlMK pPAacTBOPOB: MacCCOBasA I0JId

pPacTBOPEHHOTO BEIIECTBA, MOJIApHAs
KOHIICHTpAanus, MOJIApHas KOHLCHTpalusd
DKBHBAJICHTA, TUTD, MOJIsIJIbHasA

KOHILIEHTpalus, MosibHbIe foau. Ilepepacuér
OJTHOTO Croco0a BBIPAKEHUs KOHILIEHTPAIUH
B Ipyroi. PactBopuMocCTb.

Jlabopamopnoe 3anamue 4.

PactBopbl. CriocoOb! BeIpakeHUs paCTBOPOB

Camocmosmenvras paboma

Jlexuus-nuckyccus

MCCIEeI0BATENbCKUI METO/I,
CJIOBapHBIN AUKTAHT
[IpopaboTka 1 MOBTOpEHME
JIEKIIMOHHOTO MaTepuania

Paznen 2.
Crpoenue
BelecTBa

Jlexyuonnass mema 6. CTpoeHHE aroma.
XapakTepucTuka 3JIeMEHTapHbIX

CocraB

YaCTHIIL,

COCTaBJIAIOIINX aToM. sapa.

JICKIHMA C UCITOJIb30BAHUEM
BUACOMATCPpHAIIOB

14




TeopeTnyeckue  OCHOBBI ~ COBPEMEHHOM
TEOpUU  CTPOEHUsT  aroma.  ATOMHBIE
opOuTanu, »HHEPreTUYECKUe YPOBHU U
MOAYPOBHH, OCHOBHBIE MPUHIIMIBI  HUX
3aMOJHEHUS: NPUHIUTT HaWMEHbIIIEH
sHepruu, npunuun llaymu, npasuno I'yHna.
N3oTombl. Ucrtopus pa3BUTHS
MPEJICTaBICHUI O CTPOCHUHU aTOMa.
OneKkTpoHHbIe (POPMYIIbl aTOMOB, BaJICHTHBIC
AIIEKTPOHBI.

Camocmosmenvuasn paboma

CocraBiieHUE 3JIEKTPOHHBIX U 3JEKTPOHHO-
rpaduueckux QGopMya aTOMOB XUMHUYECKUX
AJIEMEHTOB, CTEeIeHU OKUCIICHUS  H
BaJICHTHOCTb.

[TpoBepka MUCbMEHHBIX
pabor

Jlexyuonnas mema 7. Ilepruoguyueckuii 3aKoH
u epuoANYECKas cucrema  [I. .
MenneneeBa. CBA3b 3JIEKTPOHHOTO CTPOCHUS
aroMa C €ro IMoJOKEHUEM B MEPUOJAMYECKON
cucreme. CBoiicTBa aTOMOB, MEPUOIUUYECCKU
M3MEHSIOIMECS B 3aBUCHMOCTH OT aTOMHOTO
HOMEpa: painiyChl aTOMOB U MOHOB, SHEPTUS
MOHU3ALMM,  CPOJACTBO K  BJIEKTPOHY,
AIEKTPOOTPUIIATEILHOCTb.
CamocmosmenvHasn paboma

.HGKI_[I/IH'I[I/ICKYCCI/IH

[IpopaboTka u moBTOpEeHHE
JIEKIIMOHHOT'O MaTepuaia

Jlexyuonnas mema 8. XuMudecKkas CBS3b U
cTpoenne Mojekyin. OCHOBHBIE OCOOCHHOCTH
XUMUYECKOTO B3aMMOJICUCTBUS U MEXaHU3M
o0pa3oBaHUsI XUMHYECKOW CBSI3U. THIIBI
CBSI3€ll M BIIMSIHME XapakTepa XWMHUYECKOU
CBSI3M HAa XMMHYECKHE CBOWCTBA BELIECTB.
KoBanentnas cBsizb. OOMEHHBIN U JOHOPHO-
aKIENTOPHBI ~ MEXaHWU3Mbl  00pa30BaHUS
KOBaJIEHTHOM cBs3u. Teopus ruOpuanuzanuu
W TIPOCTPAHCTBEHHAs CTPYKTypa MOJICKYIL.
WNonnast cBsizp, €€ DHEpPrusi, OCOOCHHOCTH
COEMHEHUI c MOHHOU CBSA3BIO.
Oco0OeHHOCTH  XUMHUYECKOW  CBS3U B
Metamiax. Bogopoanas cBsizb, €e npupoja u
sHeprus. BnusiHe BOJOPOJHBIX CBs3€ll Ha
CBOMCTBA BEIIECTB.

ArperaTHble COCTOSHUS BEIIECTBA C MO3UIUN
XUMUYECKUX CBS3EH MEXIy €ro 4acTHUIIaMH.
Kpucrannuueckass u amopdHasi CTPYKTYpbI
TBEPJIOTO COCTOSTHHUSI.

Jlexuusa-nuckyccus

[IpopaboTka 1 MOBTOpEHME
JIEKIIMOHHOTO MaTepuasia
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CamocmosmenvHas paboma

Jlexyuonnass  mema 9.  KoMmruiekcHbIe
COCIMHCHMUSI. CrpoeHue  KOMILIEKCHBIX
coenunenuit  (KC), «maccupukanus u
HOMEHKJIaTypa KC. IToBenenue

KOMIUIEKCHBIX COEIUHEHUN
KoHcTaHuTEI HecTokocTh KC.

B pacTBOpax,

CamocmosmenvHas paboma

Jlexuusa-nuckyccus

[TpopaboTka 1 moBTOpEeHUE
JIEKIIMOHHOTO MaTepuania

Pasnen 3.
3aKOHOMEPHO
CTH
MIPOTEKAHUS
XAMHUYECKHUX
peakuuii

Jlexyuonnass  mema  10.  Xumudeckas
TEPMOJUHAMUKA. Cucrema
tepmoanHamudeckux (TJl) mowmsarwmii: TJI

cUCTeMa, XHMHuYeckas (pasza MU KOMIIOHEHT,
reTepOTreHHBIE T
u ¢yuknun. [lepBelii 3akoH
TEPMOJIMHAMUKHU. BHYTpeHHsAs >3Heprus u

roMo- Hu CHUCTCMBI,

napameTpsl
SHTAJIBIIUS. OHTanbnus o0pa3oBaHus
BEUIECTBA U XUMHYECKOM peakuuu. 3aKOH
I'ecca u ero ciencTBusi, TEPMOXUMHUYECKUE
pacu€rbl. OHTponus. Bropoil u Tperuii
3aKOHBl TEPMOJMHAMUKU. 3aKOHOMEPHOCTH
U3MEHEeHMs SHTponuu. OHeprus ['nbdoOca.
HanpaBnenue  npoTekaHus

peakuuii. TepMOAMHAMHYECKH YCTOMYUBBIC

XUMHNYCCKHUX

BEIIECTBA.
Camocmosmenvhas paboma

Jlexuus-nuckyccus

[IpopaboTka 1 moBTOpEHME
JEKIIMOHHOTO MaTepuasa

Jlexyuonnass  mema  11.  XuMuueckoe
paBHoBecue. OOpaTumble U HEOOpaTUMBIE
XUMHUYECKUE peaKkInH. XuMuueckoe

paBHOBECHUC C MO3HUIINI TCPMOANHAMHUKU U

KHMHCTHUKU. HpI/I3HaKI/I HUCTHUHHOTI'O
XUMHUYCCKOI'0 PaBHOBECHUS. 3aKkoH HGfICTBI/ISI
Macc 1A

[[Tarenbe, ero MpakTUYECKOE 3HAYCHHE.

paBHOBecus. Ilpuamun  Jle-
Jlabopamopnoe 3anamue 5.

Xumunueckoe papHoBecue. [Ipunuun Jle-
latenne

Camocmosmenvras paboma

JIeK1ys ¢ UCIOJIb30BaHUEM
BUJACOMATCPpHUAIIOB

CJIOBapHBIN JUKTAHT
oOydeHre Ha OCHOBE OMBITA
[IpopaboTka 1 MoBTOpPEHUE
JICKIITMOHHOTO MaTepuasa

12.
CucreMa OCHOBHBIX MOHSITHH

Jlexyuonnas XumMudeckas

KHMHETHKA.

mema

XUMHYICCKOM KHUHCTHUKH: T'OMOI'CHHBIC,
TCTCPOTCHHLIC PCAKIIUU; ITPOCTHIC U CIIOKHBIC

peakiuu.

Jlekuus-nuckyccus
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CKOpOCTh XMMHYECKOM peakliuu. 3aKOoH
JICUCTBUS MacC IS CKOPOCTEW MPOCTHIX U
CIOXHBIX peakuui. KoHCTaHTa CKOpPOCTH
XMMUYECKOH peakuuu, ee (U3HYecKuid
cMbich. Iloustue o xkarann3e. I OMOTeHHBIN 1
KaTaius.

reTepOreHHbIN KaranmusaTopsl,

MEXaHM3M  BIMSHUA  Karajau3aTopa Ha
CKOPOCTh XUMUYECKOM PEeaKIiu.
Jlabopamopnoe 3anamue 6.

CKOpOCTh XUMUUYECKON peakinu

Camocmosmenvhas paboma

MMCbMEHHBINA OTIPOC,
HCCIIEN0BATENLCKUM METOI
[IpopaboTka 1 moBTOpEHNE
JIEKIIMOHHOTO MaTepuaia

Jlexyuonnas mema 13. INEKTPOXUMHUECKUE

mpouecchl.  MexaHu3M — BO3HUKHOBEHHUS
AJIEKTPOJHOTO TMOTEHIMalla Ha TpaHHIle
MeTaJlI — pacTBop. CrangapTtHble

QJICKTPOJHBIC IMOTCHUOUAJIbI, UX U3MCPCHHUC C
IIOMOIIBIO BOAOPOJHOIO

Hepncra.

UIEKTPOJA.
VYpaBHeHHE Pan  manpsoxkenuit
MmeTauioB. Koppo3us u 3ammra oT KOppo3uu.

I'anpBannyeckue 3JIEMEHTHI KaK HMCTOYHHWKHU

JJIEKTPUUYECKOW  DHEPrUM. DnexTpoau3
pacTBOpOB u pacIiaBoB BEIIECTB.
CranpapTHble OKHCIIUTEIbHO-
BOCCTaHOBUTEJIbHBIE MOTEHIIUAJIBI,

HarpaBieHue nporekanuss OBP. DnexkTponus
C pacTBOpUMBIM aHOAOM. KoymuecTBeHHbIE
3aKOHOMEPHOCTH  JJIEKTpoJin3a  (3aKOHBI
®apanes). [Ipumenenne aMeKTpoIn3a.
Jlabopamopnoe 3auamue 7.

DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB
ANEKTPOIUTOB

Jlabopamopnoe 3anamue 8.

Koppo3sus u 3amura ot Koppo3uu

Camocmosmenvhas paboma

Jlexuus-nuckyccus

CJIOBapHbIN AUKTAHT
0o0yJyeHue Ha OCHOBE OIBITA

MIACbMEHHBIN OITPOC
HCCIIEIOBATENILCKUIM METO
[IpopaboTka u moBTOpEeHHE
JEKIIMOHHOI'0 MaTepuania

Pasznen 4.
PactBops1

3aKOHOMEPHOCTH TPOIIECCOB PACTBOPEHUSI.
V3MeHeHre SHTAIBITAN, SHTPOIIHH ¥ SHEPTHH
['u66ca mpu pactBopeHuu. PazbaBrieHHBIE,
HACBIIIICHHBIE U TIEPECHIIIEHHBIC PACTBOPHI.
Camocmosmenvuas paboma

Jlexuus-nuckyccus

[IpopaboTka u moBTOpEeHUE
JIEKIIMOHHOT'O MaTepuaia

Teopust PMEKTPOTUTUUECKON TUCCOITUAIIAH.

ITokazarenu JUCCOIIHMAIIM: CTCIICHDb,

KOHCTAHTAa. OcobeHHOCTH pacTBOpoB

CHJIBHBIX OJICKTPOJIHTOB. HpOI/ISBe)ICHI/Ie

pacTBOPpUMOCTHU MaJIOPAaCTBOPUMBIX

SJICKTPOJIUTOB. 3JI€KTp OJIMTUYCCKAaA

Jlexuus ¢ UCHOJIb30BaAHUEM
BUJIEOMATEPHATIOB
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JIMCCOITMAINS BOJIbI, HOHHOE TPOM3BEICHHE

BOJIBI. Bonopoansrit IOKAa3aTelb.

Nupukaropsl. CJIOBapHbIN JUKTAHT,
Jlabopamopnoe 3auamue 9. oOydeHre Ha OCHOBE OMBITA
Teopus anexkTponuTrdeckoi aucconmanuu  |[IpopaboTka u moBTOpeHHE
Camocmosmenvuasn paboma JIEKIIMOHHOT'O MaTepuaia
I'upponus COJIEH, ero OoCcHOBHBbIE |JIek1Ms ¢ UCOJIb30BaHUEM
MTOKa3aTeNHN: KOHCTaHTa U CTEIEHb | BUIEOMAaTEPUAIIOB
TUIPOIIN3a, BOJIOPOHBIN II0Ka3aTelb.

[IpakTUueckoe MpUMEHEHHUE TUAPOTU3A

Jlabopamopnoe 3anamue 10. CJIOBapHbBIN JUKTAHT,
I'mpponus conen o0y4yeHHe Ha OCHOBE OIbITa
CamocmosmenvHas paboma [IpopaboTKka 1 MOBTOpEHHE

JICKIHUOHHOT'O MaTcpHrajia

7 OueHo4Hble cpeAcTBa (MaTepHAJIbl) Ui TEKYNIEro KOHTPOJIA YCIeBaeMOCTH,
NMPOMEKYTOUHOH aTTecTAMU 00y4aI0IIUXCS M0 JUCIUIITITHHE

IIpuMepbI CIOBAPHOT0 TUKTAHTA

Tema 1 «HuCThIE BEIIECTBA U CMECH»

OcHOBHbBIE TEPMUHBI U MOHSATHUS: BO3TOHKA (CyOIMMaIus), BeIIapUBaHKE, TeTePOreHHas
CMeCh, TOMOT€HHAs CMeCh, JIEKAHTAIMs, TUCTHWLIAIMA (MeperoHka), 0cod00 YMCTOE BEIIECTBO,
OTCTanBaHUE, CMECh, QUIBTPOBAHUE, (PpAKIIMOHHAS IEPETOHKA, YACTOE BEIIECTBO, IKCTPAKITHS.

Tema 2 «OcHOBHEIE 3aKOHBI XUMUM)

OcHOBHBIE TEPMHUHBI M TIOHATHS: a0COJIFOTHAsh Macca, 3aKOH ABOTajapo, 3akoH bois-
Mapuotra, 3akoH [eii-JItoccaka, 3aKOH KpaTHBIX OTHOIIEHUH, 3aKOH TOCTOSHCTBA COCTaBa,
3aKOH TMPOCTHIX OOBEMHBIX OTHOIICHM, 3aKOH COXpPaHEHUS MacChl BEIIECTB, 3aKOH
DKBMBAJIEHTOB, MOJb BEIIECTBa, MOJSIpHAas Macca, OOBEIWHEHHBIM Ta30BbI  3aKOH,
OTHOCHUTEIIbHAsl aTOMHasi Macca, OTHOCUTENbHAS MOJIEKYJIsipHast Macca, ypaBHeHHe MeH ieneeBa-
Kraiinepona, uncino ABoraapo, SKBUBaJeHTHasl Macca.

IIpuMepsI TeCTOBBIX 3aaHUI
Tema «Teopus IEKTPOTUTUUECKON JUCCOIAALINI
1. HaubGonpliee KOIM4eCTBO HOHOB 00pa3yeTcs MpH MOJHON JIEKTPOIUTUYECKON TUCCOIHALINT
1 mounb
1) runpokcuna HaTpus
2) ruapoxcuia 6apus
3) cynbdaTa aTrOMUHUSA
4) xyopuja alTtOMUHUS
2. Haubonpb1iee KOIMUeCcTBO HUTPAT-HOHOB 00pa3yeTcsi B pacTBOpE MpHU AUccoluanuu 1 Moib
1) HUTpaTa aTFOMUHUS
2) nutpara meau (1)
3) HUTpaTa HATpHs
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4) HATpaTa KaJIbIIUS
3. DAEKTPOIUTOM SBJISIETCS KaXKA0€ U3 JBYX BEIIECTB:
1) mponaHoJ M COMsIHAsI KUCIIOTa
2) cepHasi KHCIIOTa 1 OEH301
3) XJIOpU HATPUS U alleTaT Kajlus
4) cepHasi KHCJIOTa ¥ TOJTYOJI
4. Ci1aGbIM AJIEKTPOJIUTOM SIBIISICTCS
1) xJ10poBOIOPOAHASI KHCIIOTA
2) cynbdar HaTpus
3) cepoBoOpOAHAS KUCIIOTA
4) TUAPOKCU TUTHS
5. Haubonbliiee KOJIMYECTBO XJIOPUI-MOHOB 00pa3yeTcsi B pacTBOPE MPHU AUCCOLMALNU | MO
1) xnopuna xene3a (II)
2) xjopujaa cepedpa
3) xnopuna 6apus
4) xj0pua aTtOMUHUS
6. B kakoM psiy Bce yKa3zaHHBIE BEIIECTBA SBIISIOTCS HEINEKTPOIUTAMU?
1) aTanomn, xuopun Kaus, cynbdar 6apus
2) pubo3a, TUIAPOKCH] Kalusl, alleTaT HaTPHs
3) caxapo3a, INIMLEepUH, METaHOI
4) cynbdar HaTpHS, TIIIOKO3a, YKCYCHAsI KUCIIOTA
7. Jlamnouka mpubopa JUisl UCHBITAHUS BELIECTB HA JIEKTPUYECKYIO MPOBOJMMOCTb 3arOPUTCS
IPY TOTPY>KEHUH JIEKTPOAOB B BOJHBIN pacTBOP
1) caxapo3sbl
2) anerata HaTpUs
3) rnunepuHa
4) aTaHona
8. KoHuenTpupoBaHHas cepHast KUCIOTa MPU OOBIYHBIX YCIOBHUIX B3aUMOJICHCTBYET C:
1) xenezom
2) amoMUHUEM
3) UMHKOM
4) oxcunom kpemHus(IV)
5) runpokcunom meau(1l)
9. J1Ba BemiecTBa BBINAIAIOT B OCAJIOK MPHU B3aUMOAECHCTBUHM BOJAHBIX PACTBOPOB:
1) cynbdara cepedpa u 6pomuaa 6apus
2) xapOoHaTa HaTpus U Xjopuja Oapus
3) nutpara xene3a(Ill) u runpoxcuna meau(Il)
4) nutpara xene3a(ll) u cynbpuna kamus
5) cynbdara xenesa(Il) u ruapokcuma Gapus

Tema 2 «OKMCIUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIIAN

1. Peakiuu, B KOTOPBIX H3MEHSIIOTCS CTETICHH OKUCIICHUS, HA3bIBAIOTCS:
a) COeTMHEHUS
0) pazmokeHUs
B) OKHCIIUTEIHHO-BOCCTAHOBUTEIILHBIE
T') OKHCIICHHS
2. [IpucoeanHeHme IEKTPOHOB COMPOBOXKIACTCS:
a) TOHMKCHUEM CTETICHH OKUCIICHHS dJIEMEHTA
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0) TIOBBIIICHHEM CTETIEHH OKUCIICHUS 2JIEMEHTA
B) HE U3MEHSETCA CTENEHb OKUCIICHUS JJIEMEHTa
3. YacTu1ia, MOBBIIIAIONIAs CBOIO CTENEHb OKMCIIEHUS, HA3bIBAETCS
a) OKHCIIUTEIb
0) BOCCTaHOBUTEIIb
B) KHCJIOPO/T
4. IloueMy aTOMBI METAJJIOB SIBJISIFOTCSI BOCCTAHOBUTENISAMU?
a) TOJBKO OTJAIOT 3JIEKTPOHBI
0) TOJBKO MPUHUMAIOT HIEKTPOHBI
B) MOT'YT OT/IaBaTh U IPUCOEIUHSTD JIEKTPOHBI
5. OTnava 31€KTPOHOB COITPOBOXKAAETCA:
a) NOBBIIIEHUEM CTETIEHU OKUCIICHUS
0) HEe U3MEHSETCS CTETIeHb OKUCIICHUS
B) MIOHM)KAETCSl CTEIEHb OKHCICHUS
6. Beibepute hopMyIibl BEIECTB, KOTOPBIE SBISFOTCS OKUCIUTEISIMU:
a) Oz
0) HNO3
B) H>
r) KMnO4
7. Beibepute peakiiuu OBP:
a) H2+ Cl2= HCI
6) Cu+ O2=CuO
B) NH4CI = NH3 + HCI
r) CaO + CO,=CaCOs3
8. MeTo/ 371eKTpOHHOTO OajlaHca OCHOBAH:
a) Ha CPAaBHEHUU CTENICHEN OKHMCIICHUS 3JIEMEHTOB
0) Ha COCTaBJICHUU TOIYpeaKIuit
9. K cUIIbHBIM OKUCIIUTENAM IPUHAAIEKAT 3JEMEHTHI:
a) HeMeTaJlIbl BepxHer yactu VI rpynimsl
0) HemeTayuIbl BepxHel yactu VII rpymisl
B) HEMETAJUIbI
T') METaJIJIbI
10. TUnbI OKUCIUTENEHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:
a) MEXXMOJIEKYJIIPHBIE pEaKIUH
0) BHYTPUMOJIEKYJISIPHbIE peaKluu
B) pa3jioXKeHus
T') JUCIPONOPIIMOHUPOBAHUS
11. Yemy paBHa cTeneHb OKUCIEHUS a30Ta B COEIMHEHUSAX !
N20s HNO3z NaNO3 Fe(NO3)3
a) -2
0) +2
B) +5
r)0
12. B KakoM psiTy BEIIECTB, CTENEHb OKucIenus O
a) H202; OF2; CO
0) O2; CuO; H.0
B) Al203; 02 ; CO2
r) WO3;CO ; H2CO3
13. Ha ocHOBE 3JIEKTPOHHOT'O CTPOEHUS AaTOMOB yKa3aTbh, MOT'YT JI OBITh OKHCIUTEIISIMHU:
a) aTOMbI HaTpuUs
0) KaTHOHBI KaJIHs
B) MOJUJ UOH B CTETIEHU 16
r) GTOPH MOH B cTENeHH -1
14. OOuiee yucio K03QPUINEHTOB B ypaBHEHUU
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Cu + HNO3 = Cu (NO3)2+ NO2 + H20

a)4

6)6

B) 8
r) 1l

0.

15. B ypaBHEHUM pEAKIIUHU:

NHs + O2=
a)3

NO + H20 4ncio oTAaHHBIX U TIPUHATHIX AJIEKTPOHOB PaBHO:
2

0) 4:5

B) 5
r) 1l

6
4

16. Ykaxute cxembl OBP, B KOTOpBIX BOJ1a ABJISETCS OKUCITUTEIIEM:
a) CaO + H2O0—
6) H.O + Cl, —
B) K+ HO0 —
r) KH + H,O —
17. Ykaxkute caMblii CUJIBHBIM OKUCIIMTEND:

a) K

HCII0pOJ

0) KOHIICHTPUPOBAHHAS CEPHASI KHCIIOTA
B) (rop
T') SJIEKTPUYECKUM TOK Ha aHOJIE MPH AJICKTPOIIU3E
18. Mexny KakuMu BelleCTBAMH He MOXkeT nporekats OBP?
a) CEpoOBOAOPO.I U HOAOBOIOPO

0)c

epoBoaopoa u okcuz cepsl (IV)

B) a30THasI ¥ CepHasi KUCIIOTHI

I') a30THAasl KUCIIOTA U cepa
19. nsa peakuuu OBP, mpoTekaroeit mo cxeme, cymMMma K03 (GUINEHTOB:
SiHs+ 02=Si0O2+ H20

a) 4

6) 6

B) 8
r)2

20. Kakue u3 nepeuncieHHbIX HOHOB MOTYT OBITh BOCCTAHOBUTEISIMU?
a) Cu*
0) CI
B) S
r) AI"?

IIpuMepsbl THIIOBBIX 32124
Tema «OcHOBHBIE TIOHSTHUS UM  3aKOHBI, MHCIOJb3yeMble TPU  HCCIETOBAHUU

BEILIECTBEH
1.
2.
3.

4.
5

HOT'O COCTaBa TOPHBIX TOPOJI»
BerarcnuTe MaccoBbIe OTHOMICHUS XUMHUYIECKUX JIIEMEHTOB B KapOOHATE KATbITHA.
Omnpenenure ¢GoOpMylTy COEAMHEHHS, €CJIM HM3BECTHO, YTO OHO CcoJepkHuT 28%
Metasa, 24% cepsl, 48% Kuciaopoaa 1mo macce.

BreiBenute dopMyny KpucTaloruaparta XJopujaa Oapus, €Clu HM3BECTHO, YTO TPHU
NpoKaJIMBaHUM 36,6 T COJIM MOTEPS B MAcCe COCTABIAET 5, 4 17

B kaxoif Macce okcuia KaabIusi COAEpKUTCS 1,6 T KalbIus.

st BocctanoBnenus meau u3 okcuaa meau (1) m3pacxomoBan Bomopos o0beMOM
4,48 n. CkonbKo MeH (B T) IPH 3TOM BBIIEIHUIOCH?

Tewma «PacTBOpBI»

1.

Kakoii 06vem 10% pactBopa comnsiHoi kucnotsl (p=1,0474 r/mi1) HEOOXOAUMO B3SITH
JUIS COJITHOKUCIIOTHOM 0Opa0OTKM CKBa)XHMHBI B NMpH3a00MHOIN 30HE, copeprkarien
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KapOOHAT  KaJblMsi, €CIM B pe3yibraTe 00paOoTkKH BbLAETHIOCH 186 1
YIJIEKHUCIIOro Ta3a.

Cwmemanu pactBop conu mMaccoi 200 T ¢ MaccoBOl 10J1€ paCTBOPEHHOI'O BEIIECTBA
5% u pactBop Maccoi 100 r ¢ maccoBoi gonel Toro xe Bemectsa 15%.Uemy paBHa
MaccoBasl J10Ji1 paCTBOPEHHOI'O BELIECTBA B ITOJIy4EHHOM PacTBOPE.

Tema «Teopus F3NEKTPOIUTUYECKON AUCCOLUALII)
1. Jlna monydeHus aucnepcHor ¢aspl Oe3TIMHUCTOTO OypoBOrO pacTtBopa ¢

KOHJICHCHPOBAHHOW TBEpOo (pa3oii MPOBOAST PEAKIUIO B3aMMOJICHCTBHS HOHOB
Mg?*¢c menousto (NaOHmmu Ca(OH),). HanuimTe peakuuyn monydeHus THAPOKCUIA
MarHusi.

IIpu MOArOTOBKE BOJKI, CofepKamlel MoHbl Fe*, mms 3akauku B TIACT HMPOBOAAT
u3BecTKoBaHue. i 3TOro B BOAY AOOABISIIOT U3BECTKOBOE MOJIOKO, YTO IMPUBOJIUT K
o0pa3oBaHHMIO HeEpacTBOpUMOro ocaaka ruapokcuaa skeneza (). Hamummre
MOJIEKYJISIPHOE, TIOJTHOE M COKPAIIEHHOE HOHHO-MOJICKYJISIPHOE YPAaBHEHHSI PEAKIIHH.
Hcnonb3ys cokpaméHHble HOHHO-MOJIEKYJISIPHBIE YpaBHEHUS pPEaKIMil Hamucarhb
MIOJIHBIC MOHHO-MOJICKYJISIPHBIC U MOJICKYJISIPHBIC YPaBHEHHS PEaKIUi XUMHUYCCKUX
MIPOLIECCOB, MIPOUCXOISAIINX IIPU MOATOTOBKE BOBI JJIsl 3aKAUKH B IJIACT:

a) Ca?* + 2HCOj3 + Ca(OH), —

6) Mg?* + 2HCO3 + Ca(OH), —

B) Fe* + Ca(OH); —

r) Fe?* + Ca(OH), —

Tema «OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMN»

1. CornacHo KapOWIHON THIIOTE3B HEOPTAHUYECKOTO IporcxoxaeHus neprtu . 1.
MeHieneeBa BO3HUKHOBEHUIO HE(PTU CHOCOOCTBYET peaklusl B3auMOJeHcTBUS
BoAbl ¢ Kapbuaom »xenesa (ll). Hamummure ypaBHEHUS XMMHMYECKHUX PpeaKLUU.
VYKa)kuTe OKMCIUTENb U BOCCTAHOBUTEII.

2. HanmmuTe mnpuMepsl OKUCIHUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIUH KOPPO3HH
METAJUIMYECKUX M3AETNH W3 Kene3a, MeAu, cepedpa M AITIOMHUHUS B JKUIKUX
HEAJIEKTPoJInTaxX (B HEPTH, B cEpe, B OPraHNUECKUX BEIIECTBAX ).

3. HanummuTe ypaBHEHHE OKHMCIMTEIbHO-BOCCTAHOBUTEIBHOM pPEAKLUHU, MPOIYKT
KOppO31H, 00pa3yIoUIuiics IpU KOHTAKTE CTAIBbHON TPYOBl C IMOKCHUIOM CEPHI U
KHCIIOPOIOM. YKa)KUT€ OKUCIIUTENDb U BOCCTAHOBUTED.

4. MukpoopraHu3Mbl T'PYHTOB  3HAa4UTEIBHO  YCKOpAIOT Koppo3uio. Tak,
HauOOJIBIIYI0 ONAcCHOCTh MPEJACTAaBIAIOT CyJb(aTperyuupyronme OakTepu,
pa3BHUBaIOIIMECS B WJINCTBIX, INIMHUCTBIX M OOJOTHUCTHIX TpyHTax. Hamummwre
PEaKIMIO BOCCTaHOBIIEHUS CyIb(haTa MarHus BOJOPOJIOM.

IIpumep UTOr0BOI KOHTPOJIBLHON Pad0OTHI

1. DnekTpoHHYI0 KOHGHTYparmio ns’Np® B OCHOBHOM COCTOSHHMM HMEIOT aTOMBI M HOHBI.

I_[I/I(I)pbl 3alMUIINTC B IOPAAKEC BO3PACTAHUA.

2. YCTaHOBHTE COOTBETCTBUE MEXy Ha3BAaHUEM BEIIIECTBA M KJIACCOM HEOPTaHHMYECKUX
COEIMHEHUH, K KOTOPOMY OHO MPUHAITIEHKHUT.

HA3BAHME BEILECTBA KJIACC COEJMHEHUI

A) cepHas KucioTa 1) menous
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b) xnopun Hatpus 2) OCHOBHBIM OKCHJL

B) ruapokcun kanus 3) ocHOBaHUE

I') okcun kanbIus 4) am(pOTepHBIA OKCUT
5) KHCIIOTBI

6)cpennue comu

A b B r

3.CokpalieHHOe HOHHOE ypaBHenHe peakiuu Ba?" + CO3% = BaCO3 | cooTBeTCTBYET
B3aUMO/ICHCTBUIO:

1) BaCI2(p-p) u CaCO3;

2) BaCl2(p-p) u K2CO3(p-p);

3) Ba(NO3)2(p-p) u CO2;

4) BaSO4 uNa2CO3(p-p)

3anuiuTe ero B MOJICKYJISIPHOM, TIOJTHOM HOHHOM BHUJE, YKOKHUTE [[BET 0CAIKA.

4.V13 mpeyio:KeHHOT0 TIEPEeYHs OKCHJIOB BBIOEPUTE JBA OKCHUJIA, KOTOPHIE B3aUMOICHUCTBYIOT C
BOJIOH.

1) Si02

2) P205

3) BaO

4) AI203

5) CuO

3anummuTe B MoJie OTBETa HOMEPA BEIOPAHHBIX OKCUIOB

5.YcraHoBHUTE COOTBETCTBUE MEXAY CXEMOUM pEaKIMU U U3BMEHEHUEM CTEIIEHU OKUCIICHUS
BOCCTAHOBHUTEJISI B ATOM PEAKIMU: K KaKI0H MO3UIMK, 0003HaYeHHON OYKBOM, moaoepure
COOTBETCTBYIOLIYIO MO3UIIHI0, 0003HAUECHHYIO LIU(PPOH.

CXEMA PEAKIINA N3MEHEHUE CTEIIEHU
OKUCJIEHUA
BOCCTAHOBUTEJIA

A) NH3 + MnO2 — N2 + Mn203 + H20 1)-3—0

B) Zn + KNO3 + KOH + H20— 2)-1 -0

., K2[Zn(OH)4] + NH3 3)0 —> +2

B) CaH2 + H25—CaS + H2 4)0 — +4

I S + KOH — K2S + K2S03 + H20 5)+2 — +4

6) +4 — +6

Banuinute B TabIHILy BRIOpAHHBIC IIHPHI O] COOTBETCTBYIOIIUMHU OYKBAMH

A b B r

6.YCTaHOBHUTE COOTBETCTBUE MEXKIY (DOPMYIION COMM M OTHOIIIEHUEM €€ K THAPOIIU3Y: K KaXKION
MO3UIINH, 0003HAYEHHOU OYKBOH, OJIOEPUTE COOTBETCTBYIOIIYIO MTO3UIINIO, 0003HAYECHHYIO

U GPOH.

OOPMVIJIA COJIN OTHOWIEHUE K TUAPOJIN3Y
A) MgBr2 1) runponuzyercs 1o KaTHOHY
B) (CH3COO)2Cu 2) THAPOTU3YETCS 10 AHHOHY
B) Fe2(SO4)3 3) rUAPOIU3YETCS 110 KAaTHOHY U
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aHHUOHY
I') NaF 4) ruapOU3yY HE TIOJIBEpraeTcs

3anuiuTe B Ta0NHIly BRIOpaHHbBIE HU(PHI O] COOTBETCTBYIOUIMMH OYKBaMHU.

A b B r

7. 1l CMeIeHrsl XUMHYeCKoro paBHOBecHs B peakiuu 2502 + Oz «» SO3 + Q HeoOXoaumMo
1) noHU3UTH TEMIIEPATYPY

2) NOBBICUTH TEMIIEPATYPY

3) yBenuunTh KoHIeHTpanuo SO2

4) yBenmnuuTh KoHIeHTparuo SO3

5) yBENMYUTDH J1aBJICHUE

6) YMEHBILIUTH J1aBJICHHUE

S.HCHOHBSYH MCTO/J 3JICKTPOHHOI'O 6aﬂcha, COCTaBbTC YPABHCHUC PCAKIINU:
K2Cr207 + H2SO4 + SO2 = Cr2(S04)3 + K2SO4 + ...
YKaxute OKHUCJINTCIIb, BOCCTAHOBUTCIIb.

9. PaccuuTarh Maccy METAJUIMYECKOTO OCaJKa, OOpa30BaBIICrOCs MpH HarpeBaHuu 9,2 T
YKCYCHOTO aypaieruya u 15,9 r ammuagnoro pactBopa okcuna cepedpa(l), ecim maccoBast mosst

BbIXOJa ITPOAYKTa COCTaBUJIa 96% 110 CPaBHCHHUIO C TCOPECTUUCCKU BO3MOKHBIM.

10. Ha 300r u3BecTHsika, coaepsxariero 25% npumeceit u 75% uucroro CaCOs, moaeiicTBOBAIN
M30BITKOM COJITHOM KUCJIOTHI. Beruuciaure o0beM (IIpH H.Y.) BBIICIUBIIETOCS rasa.

8 CucreMa onleHUBaHHS NJAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHUsI

®opma KOHTPOJISA 3a onny padorty
Muuum. | Makc. 6a/u10B Bcero
0aJlJI0B 0aJ1J10B
Texkynui KOHTPOJIb:
- MUHU-OUKMAHM HA JIeKYUU 0 I1x9 9
- C108APHBIU OUKMAHM HA 1AO0PAMOPHOM 3AHAMUU 1 2x9 18
- yuacmue 6 O.1uy-onpoce Ha 1abOpamopHoM 1 2x8 16
3ansImuu
- mecmuposanue 1 2x4 8
- UMO0208as1 KOHMPOJIbHASA paboma 1 10 10
- Hanucanue u 3awuma pegepama 1 10 10
- 3awuma nabopamopusix pabom (1-9 mema) 0 1x9 9
9K3aMeH 20
HToro 3a cemectp (Oucyuniuny) 100
0ayIoB

9 YueoHO-MeTOoHYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre T CIHIIHHbI

9.1 OcHoBHas JauTEpaTypa

[lIeBenbkoB A.B. Heopranmueckas xumus. Yueonuk / [llesenskoB A.B., [Ipo3noB A.A,
Tamm M.E.. — Mocksa : JlaGopatopus 3nanmii, 2021. — 589 c. — ISBN 978-5-00101-937-4.
— Texcr : anexTpoHHBIH // InexkTpoHHO-0nOmMoTeyHas cuctema [IPR BOOKS : [caiiT]. — URL:
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https://www.iprbookshop.ru/103030.html

O6mras reoxumus : yue6Hoe mocodue / JI.A. SIxoBneB [u ap.].. — Mocksa, Bosmorna :
Wndpa-Umxenepus, 2021. — 304 ¢. — ISBN 978-5-9729-0775-5. — TekcT : 351eKTpOHHBIH //
DIIeKTPOHHO-OUOIMOTEUHAS cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/114939.html

Xumusi. (OCHOBBI XMMHUHM JJII CaMOCTOSITEIBHOTO HM3YYeHHs) : ydeOHoe mocobue /
cocraurenu T. JI. Jlykanmna [u gap.]. — Cankr-Iletepbypr : Cankr-IlerepOyprekuii
TrOCYJapPCTBEHHBIN YHHBEPCHUTET MPOMBIILUICHHBIX TEXHOJIOTHM M nu3aiiHa, 2020. — 46 ¢. —
Texkcr : anexktponnbiit // Lludposoit oopazosarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/118431.html

Henncosa, 1. B. Atnac mo xumun: ydeOHoe mocobme / . B. Jlenucoa. — KOxHo-
Caxamunuck : CaxI'Vy, 2019. — 88 c.

Henucosa, 5. B. Xumus B HedTerazoBoM jene : yueOHO-METOUUECKOe mocodue: B 2-X
gacTsax. — Y. 1: Xumus / 5. B. Jleancosa, M. E. Ctopoxesa. — FOxxno-Caxanunck, 2019. — 100
c. http://sakhgu.ru/wp-
content/uploads/page/record 85102/2019 12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81
%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-
%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-

%D0%BD%D0%B5%D 1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%DO0
%B2%D0%BE%D0%BC-
%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-

1.pdf

9.2 lonoHuTeE/ILHAS JIUTEpATypa

HedTerazoBoe neno: onpeaeneHus U TEPMUHBI | Y4€OHOMETOIMUECKOE TT0cOOue / COCT.:

5. B. [lenucoga, 4. I1. Ilonosa, M. E. Cropoxesa [u ap.]. — FOxno-Caxamunck : CaxI'V, 2021.
252 c. http://sakhgu.ru/wp-

content/uploads/paqe/record 85102/2021 08/%D0%9D%D0%B5%D1%84%D1%82%D0%B5
%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%B5-
%D0%B4%D0%B5%D0%BB%D0%BE_%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D
0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8-
%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D1%8B_%D1%80%D0%B0%D0
%B7%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D1%8B.pdf

XneHoBa H.M. Xumus (M30pannsle riaBel) : yuebHoe mocodue / XasiHoBa H.M.. —
Tromenp : TrOMEHCKHI HWHIyCTpUaNbHbI yHUBepcuTet, 2019. — 86 ¢. — ISBN 978-5-9961-
2007-9. — Texkcr : >neKTpoHHBIH // DnekTpoHHO-0ubnmoteunas cuctema IPR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/101456.htm

[leBenvkoB, A. B. Heopranmueckas xumus. YueOHuk / A. B. IlleBenbkoB, A. A
Hpoznos, M. E. Tamm ; mox penakuueii A. B. [lleBenpkoBa. — Mocksa : JlabopaTopusi 3HaHHH,
2021. — 589 c¢. — ISBN 978-5-00101-937-4. — Texkcr : snexrtponnslii // Lludposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/103030.html

9.4 llporpamMHoe odecnieyeHue
Windows 10 Pro

WinRAR

Microsoft Office Professional Plus 2013
Microsoft Office Professional Plus 2016
Microsoft Visio Professional 2016
Visual Studio Professional 2015

ook owdE
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https://www.iprbookshop.ru/103030.html
https://www.iprbookshop.ru/114939.html
https://www.iprbookshop.ru/118431.html
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-1.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-1.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-1.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-1.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-1.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-1.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-1.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2019_12/%D0%94%D0%B5%D0%BD%D0%B8%D1%81%D0%BE%D0%B2%D0%B0-%D0%AF.-%D0%92.-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%BC-%D0%B4%D0%B5%D0%BB%D0%B5_%D0%A7%D0%B0%D1%81%D1%82%D1%8C-1.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2021_08/%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%B5-%D0%B4%D0%B5%D0%BB%D0%BE_%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8-%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D1%8B_%D1%80%D0%B0%D0%B7%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D1%8B.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2021_08/%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%B5-%D0%B4%D0%B5%D0%BB%D0%BE_%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8-%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D1%8B_%D1%80%D0%B0%D0%B7%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D1%8B.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2021_08/%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%B5-%D0%B4%D0%B5%D0%BB%D0%BE_%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8-%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D1%8B_%D1%80%D0%B0%D0%B7%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D1%8B.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2021_08/%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%B5-%D0%B4%D0%B5%D0%BB%D0%BE_%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8-%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D1%8B_%D1%80%D0%B0%D0%B7%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D1%8B.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2021_08/%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%B5-%D0%B4%D0%B5%D0%BB%D0%BE_%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8-%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D1%8B_%D1%80%D0%B0%D0%B7%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D1%8B.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2021_08/%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%B5-%D0%B4%D0%B5%D0%BB%D0%BE_%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8-%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D1%8B_%D1%80%D0%B0%D0%B7%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D1%8B.pdf
http://sakhgu.ru/wp-content/uploads/page/record_85102/2021_08/%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE%D0%B5-%D0%B4%D0%B5%D0%BB%D0%BE_%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8-%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D1%8B_%D1%80%D0%B0%D0%B7%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D1%8B.pdf
https://www.iprbookshop.ru/101456.htm
https://www.iprbookshop.ru/103030.html

7. Adobe Acrobat Pro DC

8. ABBYY FineReader 12

9. ABBYY PDF Transformer+

10. ABBYY FlexiCapture 11

11.  IIporpammuoeobecnedenue «interTESSy»

12.  CnpaBouno-npasoBas cucrema «Koncynsrantllntoc», Bepcus «dxcnepr»
13.  IIO KasperskyEndpointSecurity

14. «Antumnaruar.BY 3y (MHTEpHET - Bepcus)

15. «AHTHUILIaruaT- UHTEPHET»

9.5 ITpodeccuonaabHbIe 6a3bl JaHHBIX H HHPOPMAIMOHHBIE CIPABOYHBIE CHCTEMBbI
COBpPeMEeHHBbIX HH(POPMAIHOHHBIX TEXHOJIOTHii
1. DnexTponHo-O6ubMMOTeYHas cuctema [PRbooks: http://www.iprbookshop.ru
2. Hayunas snektpoHHas 6ubiaroTeka elibrary.ru: http://elibrary.ru
3. Xumus http://www.chem.msu.su/rus/
4. Xumnueckas sHnuknonequs http://www.cnshb.ru/AKDiL/0048/default.shtm
5. O xumuu u xumukax https://mendeleev.info/

10 OGecneuenne 00pa30BaTeJLHOr0 MpoLecca Ui JHI ¢ OrPaHUYEHHBIMH
BO3MOSKHOCTSIMH 3/10POBbSI M HHBAJIH/I0B

Y4yeOHuble U y4yeOHO-METOAMYECKHE MaTepHallbl MJii CaMOCTOSATEIbHOW pabOThI
00y4aromuXxcsl U3 YMClla HHBAJIUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3)
NPEOCTABISIOTCS B (pOpMax, aJanTHPOBAHHBIX K OTPAaHHYCHHSM WX 3/I0POBbS U BOCHPHUSATHUS
uHpopmanuu:

Jlnis cienbix U c1aboBUASIINX:

- JIeKIUUu O(GOPMIIIOTCS B BHJIE JJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C ITOMOIIBIO
KOMIIBIOTEpA CO CTEeNUaTIN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- TNHACHMEHHBIC 3aJIaHWs BBITIOJHIIOTCS HA KOMITBIOTEPE CO CIEIHaTH3UPOBAHHBIM
MPOrPpaMMHBIM 00€cTiedeHUEM, U MOT'YT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTCsl MHIMBUIyAIbHOE paBHOMEPHOE ocBeleHne He menee 300 Jrokc;

- JUIs BBIOJIHEHUS 3a/laHusl TIPU HEOOXOJMMOCTH TPEAOCTABISETCS YBEIMYUBAIOIIEE
YCTPOHCTBO; BO3MOXHO TAaK)K€ MCIIOJIb30BaHIE COOCTBEHHBIX YBEINYHBAIOIINX YCTPOHCTB;

- MUCbMEHHBIE 3a/1aHUs OPOPMIISIFOTCS] YBETHUEHHBIM MIPUPTOM;

- DK3aMeH W 3a4€T MPOBOAATCS B YCTHOW (hOpME WM BBHINOJIHSIOTCS B MUCHMEHHOM
(dbopme Ha KOMITBIOTEPE.

JUist TIHYXHX | CI1a00CITBIIAIINX

- JeKuuu o(OopMISIOTCS B BHJIE 3JEKTPOHHOIO JOKYMEHTa, JMOO MHpeoCTaBIIseTCs
3BYKOYCWJIMBAIONIAs armapaTypa WHANBHYaTBHOTO MTOJIb30BaHMS,

- MUCbMEHHBIE 3a/1aHUs BHIMOIHIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOU (opMe;

- DK3aMEeH W 3a4€T MPOBOMATCS B IMHCHBMEHHOH (opMe Ha KOMITBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

JI7ist T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:

- JIeKIUU O(GOPMIIIOTCS B BHJE IJIEKTPOHHOTO JOKYMEHTA, JIOCTYIIHOTO C IOMOIIBIO
KOMITHIOTEPA CO CIEIHATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTICUeHHEM;

- THCHMEHHBIE 3aJ]aHMsl BBIMONHSIOTCS Ha KOMIBIOTEPE CO CHEIHMATU3UPOBAHHBIM
MIPOrpaMMHBIM 00eCIIeUeHUEM;

- DK3aMeH U 3a4€T NMPOBOAATCA B YCTHOH (hopMe MM BBHINOJHAIOTCS B MUCHMEHHOM
dbopme Ha KOMIIBIOTEpE.

ITpu HEOOXOMMMOCTH MpeyCMaTpUBAETCS YBETUUEHUE BPEMEHHU JJISl TIOATOTOBKU OTBETA.

[Iponiemypa  mpoBeAECHUST  TPOMEXKYTOYHOW  arTecTalmu Uit OOyJaroIIuxcs
YCTAHABIMBACTCSI C Y4YETOM UX HMHIUBUAYAJIbHBIX ICUXO(PHU3MYECKUX OCOOEHHOCTEH.
[TpomexyTo4Hast aTTeCTAIHsI MOYKET TPOBOAUTHCS B HECKOJIBKO ITAIIOB.
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[Tpu IPOBEICHUH MpOLIEAYPHl OLICHUBAHUS pE3YBTaTOB o0y4eHwust
npeaycMaTpUBaeTCs UCIIOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3HU
C WHAMBUAYAJILHBIMH OCOOCHHOCTSMHU  OOYYaroIIMXCs. OTH CpPEACTBA MOTYT  OBITh
MPEIOCTABIICHbl YHUBEPCUTETOM, WM MOTYT HCIOJB30BaThbCsl COOCTBEHHBIE TEXHUYECKUE
CpexacTBa.

[IpoBenenure mpoueAypbl OLEHUBAHUS  pe3ylIbTaTOB  OOy4YEHHUS  JIOMYCKaeTcs C
MCIIOJb30BAaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA.

OGecneunBaeTcss A0CTyN K MH(GOPMAIIMOHHBIM M OMOIHMOrpaduIecKuM pecypcam B CETH
WuTepHeT s Kakaoro oOydwaromierocss B ¢gopMmax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

JI1st CIIeTIBIX M CITA0OBUISIIIMX

- B neyaTHO (hopMe yBEeJIIMYEHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

Jnist TIIyXuX U c1abOCIbIIaInX

- B IeyaTtHoi (opme;

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

Jiis 0Oy4aromuxcsi ¢ HapyUIeHUsIMHU OMTOPHO-/IBUTaTeNIbHOTO anmapaTa:

- B Ie4aTHOU (hopme;

- B (popme 3JEKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

VY4eOHble ayAUTOPUH ISl BCEX BUIOB KOHTAKTHOM M CAaMOCTOSATEIbHON paboThl, HAyyHast
OnOIMoTeKa W WHBIC TTOMEUICHHS JJIi OOy4YeHHS OCHAIICHBI CIICNHAIbHBIM 000pyJIOBaHUEM U
yueOHBIMU MECTaMH C TEXHHUYECKUMHU CPEJICTBAMU O0yUEHUS:

JInst caenbIX ¥ CIaboBUAAIINX

JUIS TIYXUX U cIa0O0CIIbIIIAIIX:

- aBTOMATH3WPOBAaHHBIM pabOYMM MECTOM Ui JIIOJIed C HapylIeHHEM CcliyXa Hu
CI1a0OCTBIIIAIINX;

- aKyCTUYECKHI YCHINTEIh U KOJIOHKH,

Ji1s 0Oy4daromuxcs ¢ HapyIIeHUsIMH OMTOPHO-/IBUTaTeNILHOTO anmapara:

- IEPEIBIKHBIMHE, PETYIIUPYEMBIMH 3proHOMIYeckuMu napramu CHU-1,

- KOMITBIOTEPHOM TEXHHUKOM CO ClielnaTbHBIM TPOrPAMMHBIM 00€CIICYCHHEM.

11 MarepuajibHO-TeXHHYECKOe o0ecneyeHue JUCIUIIMHBI (MO1yJIs1)

MartepuaibHO-TEXHUUYECKOE 00ecTIeYeHe TUCITUTUINHBI BKITIOYaeT:MyJIbTUMENITHOE
000pyI0BaHKE JUTsl UTEHUS JICKITUH-TIPE3EHTAIlUI; 3aIlUTHl pedepaToB.

[Ipu moAroToBKe K J1aOOPATOPHBIM 3aHATHUSM M CaMOCTOSTENbHON paboTe MCHONIB3YIOT
KOMITHIOTEPHBIE KJIACCHI CO CTAaHAPTHBIM MPOTPAMMHBIM 00€CTICUEHUEM.

JIeKIMOHHBIE 3aHATHUS MNPOXOAAT B MYJbTUMEIUMHOW ayJIUTOPUH, OCHAUIEHHOMN
KOMIIBIOTEPOM M TIPOEKTOpoM. JIEKIIMM COMpOBOXKAAIOTCS Ipe3eHTallel, cojepxalen
TEOPETHYECKUI WTIOCTPATUBHBIM MaTepual.

JlaGopaTopHble 3aHSATHSA TPOBOIATCA B Ja0OpPATOPUM, OCHAIIEHHONH HEOOXOIUMBIM
1ab0paTOpHBEIM O0OpYIOBAaHUE H TOCYJOW [UIsl KCCIEAOBAaHUS COCTaBa TOPHBIX TMOPOI,
WCIIONTB3YIOTCSI KOJUICKIIMM HEOPraHWYECKWX M OpraHWYecKux BemiecTB. [lepen mpoBeneHuem
71a060paTOPHOTO 3aHSATHUS CTYACHTHI OJICBAIOT XaJlaThl, IPU HEOOXOJUMOCTH - OYKH U MePUYATKH.
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YTBEPXJIEHO
[Tpotokon 3acenanus kadeaps

HaumeHosanue

Ne OT « » 20 T.

JUCT UBMEHEHUI

(HUsmenenus u oononnenus 6 PIII enocamcs edxcecoono u ogopmasiomcs 6 OAHHOU
Gopme. H3zmeHenus BHOCAMCA 3aMeEHOU OMOENbHBIX TUCTOE (CIMAPbLIL TUCT NPU IMOM YEEMHBIM
Mapkepom nepeuepkusaemcs, a HOBbIl JUCM C U3MEHEHUeM CMeNniepoM NPUKAIbleAemcs K
pabouetl npozpamme (Xpanumcs Ha Kageope), 6 snexmpounoi gopme PII][ donscna 6vimo
aKmyanusupo8aHHoU 6ce20a, m.e. ¢ GHeCeHHbIMU USMEHEHUSMU.

Ilpu Hanuuuu 601LUI020 KOMUYECNBA USMEHEHUl U HNONPABOK, 3ampyOHAIOUUX
NOHUMAHUE, BO3HUKWUX 8 CEA3U C UBMEHEeHUeM HOpmamusHou 6azvl BO u opyeum npuuunam,
nposooumcs noauwvii nepecmomp PIIJ] (m.e. evinyckaemcs nosas PII]), kxomopas npoxooum
8ce cmaouu npOBEPKU U YMEEPHCOeHUsL).

B pa0oueil nporpamme (mModyne) AMCUUILITUHBI wugp «Hazeanue oucyuniunwly

110 HAPABJICHUIO TTOATOTOBKH (CHEYUATbHOCMU)

Ha 20 /20 y4eOHblii Toj1
1. B BHOCSITCS CIEAYIOIINE N3MECHEHNS:
(anemenm paboueii npospammol)
S N ;
L2 o, ;
10 .
2. B BHOCATCS CIIEAYIOIINE U3MEHEHMUS:
(21emenm paboueti npoepammol)
A ;
2 ;
2.9 .
3.B BHOCSITCS CJIEAYIOIINE U3MEHEHUS:
(21emenm paboueti npoepammol)
3 ;
3 ;
30 .
CocraBurenb ®ammms 1.0.
(noonucs, pacuu@poska noonucu)
11} n 20 r.
3aB. xadeapoit ®amunus 1.0.

(noonucw, pacuugposka noonucu)
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