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ABSTRACT

Bachelor’s degree in 18.03.01 Chemical technology

Study profile: Technology of oil processing and chemical production

Course title: General and Inorganic Chemistry

Basic part of Block B1.B.08.01, 14 credits

Instructor: Krasitskaya S.G.

At the beginning of the course a student should be able to:

the basis for studying the discipline "General and Inorganic Chemistry" is a
high school chemistry course, as well as some sections of the high school physics
course.

Learning outcomes:

— ability and willingness to use the basic laws of natural sciences in pro-
fessional activities (GPC -1);

— is ready to use knowledge of the structure of matter, the nature of chemi-
cal bonding in various classes of chemical compounds for understanding the prop-
erties of materials and the mechanism of chemical processes occurring in the sur-
rounding world (GPC -3);

— the ability to calculate the standards of material costs of raw materials,
materials, reagents and catalysts used in the production of products (PC-12);

— is ready to use the knowledge of the properties of chemical elements,
compounds and materials based on them to solve the problems of professional ac-
tivity (PC-21).

Course description: The knowledge gained in the study of the discipline
“General and Inorganic Chemistry” is related and are basic in a number of issues in
the study of the disciplines: physics, ecology, materials science, life safety, disci-
plines of a specific orientation. The content of the discipline is the history of the
discovery and development of the chemistry of elements, the application, structure
and properties of their atoms and ions, the patterns that determine the relationship
composition - structure - properties of substances, rarely earth metals, their alloys
and properties of compounds. The doctrine of the structure of matter and the perio-
dicity of the properties of chemical elements and their compounds, the direction
and speed of chemical processes. The interests of the course include the basic laws
of nature, including the periodic law of D.l. Mendeleev; the electronic structure of
atoms, the nature of chemical bonding, the laws governing the interrelationship
composition - structure - properties of substances; elements of chemical thermody-
namics, thermochemical laws, reaction conditions, state of chemical and phase
equilibrium, elements of chemical kinetics; peculiarities of behavior of electrolyte
and non-electrolyte solutions. The problems of formation and stability of disperse



systems, the theoretical foundations of the processes occurring in chemical current
sources, as well as metal corrosion in various corrosive environments are consid-
ered.

Objectives of the discipline:

- Formation of students ' knowledge about the laws of the material world,
the chemical form of motion of matter, the relationship of structure and properties
of matter.

— Formation of chemical, as well as General knowledge skills for solving
scientific and technical problems in a professional figure-news, and for fundamen-
tal training and self-improvement of the specialist.

— Formation of natural science Outlook, skills of environmental literacy
and systematic vision of the world.

Main course literature:

1. Akhmetov, N. S. Laboratornyye i seminarskiye zanyatiya po obshchey i
neorganicheskoy khimii / N. S. Akhmetov, M. K. Azizova, L. I. Badygina. — SPb. :
Lan', 2014. — 368 s.

EBS «Elanbook.com»:

http://e.lanbook.com/book/50685

2. Akhmetov, N. S. Obshchaya i neorganicheskaya khimiya /
N. S. Akhmetov. SPb. : Lan', 2014. — 752 s.

EBS «Elanbook.com»:

http://e.lanbook.com/book/50684

3. Glinka, N. L. Zadachi i uprazhneniya po obshchey khimii: uchebnoye
po-sobiye dlya nekhimicheskikh spetsial'nostey vuzov / N. L. Glinka — M. :
KnoRus, 2012. — 240 s.

EK NB DVFU:

https://lib.dvfu.ru:8443/lib/item?id=chamo:670379&theme=FEFU

4. Glinka, N. L. Obshchaya khimiya: uchebnoye posobiye dlya vuzov /
N. L. Glinka. — M. : KnoRus, 2013. — 749 s.

EK NB DVFU:

https://lib.dvfu.ru:8443/lib/item?id=chamo:694378&theme=FEFU

5.  Yelfimov, V. I. Osnovy obshchey khimii: Uchebnoye posobiye / 2-ye
izd. / V. I. Yelfimov. — M. : NITS INFRA-M. 2016. — 256 s.

EBS «Znanium.comy:

http://znanium.com/catalog.php?bookinfo=469079

6. Korovin, N. V. Obshchaya khimiya: uchebnik dlya wvuzov po
tekhnicheskim napravleniyam i spetsial'nostyam / N. V. Korovin. — M. : Vysshaya
shkola, 2010. — 557 s.

EK NB DVFU:



http://e.lanbook.com/book/50685
http://e.lanbook.com/book/50684
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https://lib.dvfu.ru:8443/lib/item?id=chamo:661994&theme=FEFU

Form of final knowledge control: credit, exam.
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AHHOTALIMSA

Pabouas nporpamMma aucuuiuinHbl «OOIIast 1 HEOpraHuyeckas XUMUS» pas-
pabotana jy1si ctyAeHTOB 1 Kypca HampaieHus: noaroroBku 18.03.01 «Xumuue-
CKasg TeXHoJorus», npodpuns «TexHomorus XuMHYeCKUX U HedTenepepadaThiBa-
IOLUX MPOU3BOACTBY B cOOTBETCTBUU ¢ TpeboBanusmu OC BO [IB®Y no panHo-
My Hanpasiienuto. Kype «O0mias u HeopraHudeckasi XUMUs» OTHOCUTCS K pa3zieny
b1.5.08.01 nucuuniauH 6a30BO YacTH.

TpyaoeMkocTh nUCHMIUIMHBI cocTaBiisier 14 3aueTHwpiX eaunul, 504 yacos.
Y4eOHbIM  TUITAHOM  MPEAYCMOTPEHbl  JICKIMOHHBIE  3aHSATHUS (70 gac.),
npaktuueckue 3aHatus (70 wac.) wu mabopatopHbie 3aHatus (70 dac.),
camocTosiTenbHas padora (294 vac. u3 Hux 81 yac. Ha MOJATOTOBKY K SK3aMEHY).
JucuunmnnHa peanusyerces B 1 u 2 cemectpax 1 kypca.

OcHoBOM a1 u3ydeHus AUCHMIUIMHBI «OO0IIas U HeopraHUYecKask XUMUS)»
ABIIAETCS KypC XMMUU CPEAHEH IIKOJIBI, & TAK)XKE HEKOTOPBIE paszielibl Kypca Qpu3u-
KU CPEHEH IIKOJIBI.

3HaHMsl, TMOJTYYEHHBIC NMPU MU3YYCHUH IUCHUIIIUHBI «OO01Ias 1 Heopranuye-
CKasg XHMMHS» CBSI3aHbl U SIBISIOTCS 0a30BbIMU B 1IEJIOM psifie BOIPOCOB MPH
U3YYCHUHM JUCHUIUIUH: (U3MKA, JKOJIOTHS, MaTepuajoBeleHHe, 0e30MacHOCTb
KU3HENEATETbHOCTH, AUCIUIUIMHBI MPOopUiIbHON HampaBieHHocTu. CojepkaHue
JUCLUUIUIMHBl COCTABJISIOT HMCTOPUSA OTKPBITUS U PAa3BUTHS XUMHHU SJIEMEHTOB,
IPUMEHEHHE, CTPYKTypa U CBOMCTBA UX aTOMOB M MOHOB, 3aKOHOMEPHOCTH, OIpe-
JENSA0INE B3aUMOCBS3b COCTaB — CTPYKTypa — CBOMCTBA BEILLIECTB, PEIKO3EMEIIb-
HbIE METaJUIbl, UX CIUIaBbl U CBOWCTBA COCAMHEHUN. Y YEHNUE O CTPOCHUHU BEIECTBA
U TEPUOJAUYHOCTH CBOMCTB XHMMHUYECKHUX DJIIEMEHTOB U HX COEJUHEHHUI,
HaIlpaBJIEHUH WU CKOPOCTHM XMMHMYECKUX MpoleccoB. B Kpyr HHTEpecoB Kypca
BXOJIIT OCHOBHBIE 3aKOHBI IPUPOJIBI, B TOM YHCJE Nepuoanueckui 3akon [I.H.
MeHneneeBa; S3JEKTPOHHOE CTPOEHHE aTOMOB, NPHUPOJAa XHUMHYECKOW CBS3H,
3aKOHOMEPHOCTH OIPEIEISIIONINE B3aUMOCBSI3b COCTaB — CTPYKTypa — CBOMCTBA
BEILECTB; JJIEMEHTHl XUMUYECKONM TEPMOJMHAMUKH, TEPMOXHMHUYECKHE 3aKOHHBI,
YCIIOBUS NMPOTEKAHUS PEAKIINM, COCTOSIHME XUMUYECKOTo U (a3oBOro paBHOBECHS,
AJIEMEHThl XMMHYECKOM KHHETHUKH; OCOOEHHOCTH IIOBEJCHUS PacTBOPOB
ANEKTPOJIMTOB M HEAIEKTPOJIUTOB. PaccmarpuBaroTcs BONPOCH 00Opa3oBaHUSA U
YCTOWYMBOCTH JMCHEPCHBIX CHUCTEM, TEOPETHYECKUE OCHOBBI IPOLECCOB
IIPOTEKAIOUINX B XUMUYECKUX UCTOYHUKAX TOKA, a TAKXKE MPU KOPPO3UU METAIIIOB
B Pa3JIMYHbIX KOPPO3UOHHBIX CPEJax.

Heap nucuunianupl: M3yueHue 3aKOHOB U TeOpui OOIIEH M HEOpraHuye-
CKOM XMMUH, KOTOPbIE SBISIOTCA (PYHIAMEHTOM JIJII OCBOCHHUS APYTHX €CTECTBEH-
HOHAYYHBIX, CIIEHHUAJIBHBIX U NPO(ECCHOHAIBHBIX JUCUUIUIMH. PazsuTtue y Oyay-



IIEro CMENHUAIUCTa XUMUUYECKOT0O MBIIIIEHUSI, POPMUPOBAHNE HABBIKOB U YMEHHI

XUMHYECKOr0 IKCIIEPUMEHTA, OBJIAJEHUE CTYAECHTAMH OCHOBHBIX 3aKOHOMEPHO-

CTE€U B3aMMOCBS3U MEXY CTPOCHUEM U XUMMHUYECKUMHU CBOMCTBAMU BELIECTBA.
3ajauy AMCHUILINHBI:

- @opMHUpPOBaHUE Y CTYJAECHTOB 3HAHUU O 3aKOHAX Pa3BUTHUS MAaTEPUATIBHOTO
MHpa, O XUMHUYECKON ¢dopMme ABMIKEHUS MaTEpUU, O B3aUMOCBSI3M CTPOCHHS U
CBOMCTB BellleCTBA.

-  @opmupoBaHHWE XUMUUYECKHUX, a TaKXKe OOIIe-TI03HABATEIHLHBIX YMEHUM
KaK JJIs pPelIeHUs] HayYHO-TEXHUYECKUX 3a/1ad B MPOo(eCcCUOHANTBHOU JeATelbHO-
CTH, TaK U JUIsl (PyHIAMEHTAJIbHON MOJTOTOBKA U CAMOCOBEPIICHCTBOBAHUS CIIe-
[UaJINCTA.

- @opMHpPOBaHUE €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHMS, HABBIKOB JIKOJIO-
TMYECKOW TPAMOTHOCTH U CUCTEMHOTI'O BUIECHUS OKPYKAIOILIETO MUPA.

Jlns ycrenmrHoro u3ydeHusl TucHMIuiHbl «OO0I1mas U HeopraHuveckas Xu-
MUSD» Y 00YYarOIIUXCS TOHKHBI OBITH CHOPMHUPOBAHBI CIEAYIONTNE MPEIBAPUTEI b-
HbIE KOMIIETCHIINH .

3HaHWEe OCHOBHBIX pas3acioB 06IHCﬁ XHMHUH B 00beME IIKOJIHLHOTO Kypca,

3HaHUE OCHOBHBIX pa3JiesioB 00IIeH (HU3UKHY;

YMmenue paboTaTh CaMOCTOSITENIBHO ¢ YYeOHOW M CIIPaBOYHOM JIUTEPATY-
poi;

- YMeHue UCIOob30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOIMHAMUYE-
CKH€ CIPAaBOYHbBIC IAHHBIE U KOJWYECTBEHHbBIE COOTHOIICHUS] XUMUH JIS PEIICHUS
npodeccroHaIbHBIX 3a/1a4.

B pesynbraTe m3ydeHus NaHHOW TUCIUIUIMHBI Y CTYIEHTOB (DOpMUPYIOTCS
cnenytomue obmernpodeccuonanbubie (OIIK) u mpodeccuonansubie (I1K) komme-
TEHIIMU (JIEMEHTHI KOMITIETECHIIHH ).

Koa n ¢popmysmpoBka Jransl popMHUPOBAHUA KOMIIETEHIIUHN
KOMIIETEeHIIMH
—€CTECTBEHHOHAYYHYIO CYIITHOCTb MPOOJIeM, BO3-
HUKAIONIUX B X0€¢ Mpo(heCcCHOHATBHOM JIeATeIb-
HOCTH,
OIIK-1 criocoBuocteio | SHACT —COBpPEMEHHOE MPUKIIAJHOE IPOrPaMMHOE 00ec-
U TOTOBHOCTBIO UC- MCUYCHHUC, ITAKCThI IIPUKIIAJJHBIX IIPOrpaMM IJIA
II0JIL30BaTh OCHOBHBIE peHiCHUd HAYYHO-TCXHUYCCKHUX 3a/1a4 B obOiactu
3aKOHBI €CTECTBEHHO- XUMUH,
Hay4HbIX NTUCLIHILIHH B —IIpUBJICYb Ul PELICHUs MPoOsIeM, BOSHUKAIO-
npodeccuonanbHOMI HIUX B X0J€ MPO(eCcCUOHAIBHON NeATEeTbHOCTH
ACATCIIBHOCTH VMeer COOTBETCTBYIOLIUI (PU3MKO-MaTEeMaTHUYECKUI
amnmnapar
—HCII0JIb30BaTh CETEBBIE KOMIIBIOTEPHBIE TEXHO-
Joruu 1 0a3bl TaHHBIX B CBOCH MPeIMETHOM 00-




JaCTu

Buajeer —TCOPETUYECKMMHU 3HAHUSMH B PEIICHUHN 33/1a4 B
00J1aCTH XUMUH;
3uaeT CTPOEHHH BEIIECTBA, IPUPOJIEC XUMUIECKOM CBSI3H
OIK-3 rotoBHOCThIO B Pa3JIMUHbIX KJIACCAX XUMHYECKUX COEJUHEHUIT
HCII0JIL30BaTh 3HAHUS O
HCII0JIb30BATh 3HAHHUS O CTPOEHHUH BEIECTBA, ITPH-
CTPOEHHH BEIIECTBA, .
. POJIe XUMHYECKOM CBSI3H B Pa3JIMYHBIX Kaccax
IPUPOJE XUMHUUECKOH | Vyeer . .
CBA3M B PASIHMHbIX XMMHMUYECKHUX COECIUHEHHM JUIsl IOHUMAaHUS CBONCTB
TACCAX. XIMITECKIX MaTepralioB U MEXaHU3Ma XMMHUYECKUX IIPOIIEC-
e — COB, TIPOTEKAIOIIMX B OKPYXKAIOIIEM MHPE
HMMAHKS CBONCTE Ma- Hapsikam# 110 UCITOJIB30BaHUIO 3HAHUI O CTpOe-
TEpUATOB H MEXaHH3Ma HHH BEIECTBA, PUPOIE XUMHUECKOM CBA3H B Pa3-
XMMHYECKHX MIPOLEC- Buazeer JUYHBIX KJIACCaX XUMHUYECKUX COCIUHEHHUH ISl
COB, MPOTEKAIOLIUX B MIOHUMAaHUS CBOWCTB MaTepPHAJIOB U MEXaHU3Ma
OKPYKAIOIEM MHPE XAMHUYECKHX MPOIECCOB, IPOTEKAOIINX B OKPY-
JKaroIeM MHpPe
T1IK-12 — OCHOBHBIE METO/Jbl MAaTEMAaTHUCCKOI'0 aHaJIM3a 1
CIOCOOHOCTRIO pacCUu- MOJIETMPOBAHMS, TEOPETUIECKOTO U DKCIIEPH-
TBIBATh HOPMATUBBI MEHTAJILHOIO UCCIIENOBAHNS, HEOOX0UMBIE VIS
MaTephanbHbIX 3arpar | SHACT U3y4YEeHUs] XUMUHU;
CBIPbs, MATEPHAJIOB, - 00J1aCTH MPUMEHEHHUS OCHOBHBIX €CTECTBEHHO-
peareHToB U KaTajm3a- HAYYHBIX 3aKOHOB ¥ HEDKCHEPHBIX 3HAHUM B
TOPOB, HCIIOJIb3YEMBIX po(eCCHOHAIBHOM AEATETLHOCTH
B IIPOU3BOJICTBE IIPO- — IPUMEHATH METO/Ibl MATEMaTHYECKOro aHaIN3a U
AYKIAA MOJIENIUPOBAHHS, TEOPETHIECKOTO U IKCIIEPH-
MEHTAJIBHOTO MCCIICIOBAHMUS, ISl H3YUCHHS XH-
MUU;
— OIMMcaTh MAaTEMAaTHYECKUMHU METOIaMH ITPOICCCHI
U SIBJICHHSI, HEOOXO0JUMOCTh UCCIIEOBAHMS KOTO-
Ymeer PBIX BO3HUKACT B ITPOPECCHOHATBHOM IeATEb-
HOCTH
— MCIT0JIb30BaTh MaTEMATHYECKHU armapar B IMpu-
MEHEHHH K XUMHUYECKUM 3aKOHAM, IIOHUMATh
CYTh paCCMaTPHBAEMBIX (PH3UKO-XHMHUYCCKIX
SIBJICHHI U IPUMEHSATH COTIACHO 3TOMY COOTBET-
CTBYIOIIHME (PU3UKO-XUMHUECKUE 3aKOHBI
— HaBBIKAMU 110 PUMEHEHUIO METOIOB MaTEMaTH-
YEeCKOI'0 aHalu3a M MOJICIIMPOBAHUS, TEOPETHIE-
CKOTO M DKCIIEPUMEHTAIBHOTO UCCIICAOBAHMS IS
U3yYEeHUS] XUMUH;
Bnaneer —HaBpIkaMu XUMHUYECKHX, a TAKKE OOLIEII03HABA-
TENbHBIX YMCHUHN KaK ISl PEIICHHUS HaydHO-
TEXHUYECKUX 337124 B MPOHECCHOHATBLHOM Jesi-
TENBHOCTH, TaK U U1 PYHIAMEHTAIBHOM MOro-
TOBKH U CaMOCOBEPIIIEHCTBOBAHHUS
[IK-21 rOTOBHOCTBIO 3HaeT CBOMCTBA XUMHUYECKHX DJIEMEHTOB, COSIMHEHNI 1
HCII0JIb30BaTh 3HAHUE MaTepunajioB
CBOWCTB XMMHYECKHX - HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHYECKUX DJIC-
MeeT

9JIEMCHTOB, COCINHC-
HUH U MaTCpraJIoOB Ha

MCHTOB, COEIMHEHU U MaTCprajIOB Ha UX OCHOBC
AJI pCIICHUA 3aaa1 HpO(I)eCCHOHaHLHOﬁ ACATCIIb-




HUX OCHOBC IJid pCuIC- HOCTH

HHA 387184 npodeccuo- Hagsikamu periienust 3a1a4 mpodeccHoHATBHON
HAJIbHOU ACATCIPHOCTH Biianeer NEATEIBHOCTH C UCIIOJIb30BAHUEM 3HAHUI CBOWUCTB

XUMHYECKHUX DJIEMEHTOB, COEJMHEHHUI M MaTepHa-
JIOB HA UX OCHOBE

s popMupoBaHUsl BhIIIEYKA3aHHBIX KOMIETEHIIMN B paMKax JUCIUTIIAHBI
«OOmasi W HeopraHudeckas XUMHUS» MPUMEHSIOTCS CIEIYIOIIUE METO b
AKTUBHOTO OOy4YeHHMS: MPOOJIeMHAas JISKIIHUS, JISKIUS B TUAJIOTOBOM PEXUME, METO/T
UHTEJUIGKT — KapT B COYETAaHUU C BHEAYJUTOPHOM paboTol ¢ MEJbIo
dbopmupoBaHuss U pa3BUTUS MPO(PEeCcCHOHATBLHBIX HABBIKOB 00y4Yaronuxcs, padoTa
B MaJIbIX TpyMax.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKON YACTH KYPCA

1 cemecTp

Paznen |. Ctpoenne Bemectna (10 gac.)

Tema 1. OcHOBHBIE NOHATHUSA U 3aKOHbI XUMHUH (2 4ac.)

Lens, 3amaum, npeaMer y4yeOHOM AUCHUIUIMHBL. OCHOBHBIE TMOJIOKEHUS
aTOMHO-MOJIEKYJIIpHOTO y4ueHUs. OCHOBHBIE CTEXMOMETPUYECKHE M Ta30BbIE
3aKkoHbl. [loHsATHE SKBHUBajeHTa. 3aKOH SKBUBAJICHTOB U €ro MPaKTHYECKOE
UCITOJIb30BAHUE

Tema 2. Ctpoenue atoma u nepuoauveckuii 3axkon J[.U. MeHnneseeBa
(4 uac.)

Humepaxkmuenasa gpopma: npobieMHas iexyus

KBanToBO-MexaHnueckass MoJielib atoma. JIBOMCTBEHHAs! MPUPOAA JICKTPOHA.
[TonsiTue atomuoit opOuTanu. KBaHTOBBIE 4YmCIIa. DJIEKTPOHHBIE KOHQPUTYpAITUU
aTOMOB.  OJIGKTPOHHOE CTpO€HHE aToMOB M  MoJiekyl. CoBpemMeHHas
dbopmynupoBka mnepuoguyeckoro 3akona J[.M. MenneneeBa. Ilepmommueckas
CHUCTEMA JJIEMEHTOB. XUMHMYECKHE CBOMCTBA 3JIEMEHTOB pPa3JIM4YHBIX TPYMII
[lepuoandeckoid CUCTEMBI M MX BXKHEHIIIUX COCAMHEHMI. 3aBUCUMOCTH CBOWMCTB
AJIEMEHTOB M 00pa3yeMbIX UMHU COCTMHECHHH, PEAKIIMOHHON CTIOCOOHOCTH BEIIECTB
OT IIOJOXKEHUs DJJIEMEHTAa B IMEPUOJMYECKOM cucremMe. MeToasl U CpelncTBa
XUMHYECKOT0 UCCIIEIOBAHUS BEIIECTB U UX NPEBPALCHUM.

Tema 3. OcHOBBI TEOPpHN XUMHYECKOIi cBsI3H (4 yac.)

Bunabl 1 xapakTepucTUKU XUMHUYECKOU CBA3U. OCHOBBI TEOPUU XUMHUYECKOMN
CBSI3M B COCIMHEHHMSX PA3HBIX TUIOB, CTPOCHHUE BemiecTBa. KoBalieHTHas CBA3b.
Merton BasieHTHbIX cBsizel. ['mOpunuzanus. OCHOBBI METOAAa MOJEKYJISIPHBIX
opOutaneii. MonHas cBsS3b. MeTammyeckas CBS3b. XHMHUYECKas CBSI3b B



MHOTOAaTOMHBIX ~ MoOJeKyJlaxXx. Cuiabl MEXMOJEKYJISIPHOTO  B3aMMOJCHCTBUA:
BOJIOpOHAs CBA3b, CWIbI BaH-nep-Baainbca.

Paznen Il. OcHoBBI XMMHMYECKOl TepMOAMHAMMKH. XHUMHUYeCKasi
KHHeTHKA (8 yac.)

Tema 1. Xumnueckasi TepMOAMHAMHUKA, JHEPreTUKa npouecca (4 gac.)

OCHOBHBIE TIOHATHUS W ONPEACICHUS XUMHUYECKOW TepmoamHamuku. [lepBoe
HAayaJl0 TEPMOJAMHAMUKM W €ro NPUMEHEHHE K XUMHUYECKHM CHCTEMaM.
OHrtanbnus. TepMoXuMus. DHEPreTUKa XUMHUECKUX MPOLECCOB. DHEPTETUUECKUE
ahdexThl  XUMUYECKMX  peakiuid. 3akoH [ecca W ero  CieACTBUS.
TepMoxuMuueckre ypaBHEHHs. BTopoe Hayano TEpMOJMHAMUKH. ODHTPOIHS.
CBobOonnas sHeprus ['mb0ca u HampaBieHue XuMuyeckoro mpouecca. Kpurepuu
CaMOIPOU3BOJBHOTO MPOTEKAHUS MPOLecca B PA3IMYHBIX CUCTEMAX.

Tema 2. KuHeTnka XuMHU4YeCKHX MpoieccoB (2 yac.)

CKOpoCTh XMMHMYECKOM peakiud MU €€ 3aBUCUMOCTb OT MPUPOJbl H
KOHIICHTpAILlMM pPEareHToB, TeMmepaTypbl. [IoHATHE O MEXaHU3ME XHUMHUYECKOU
peakuuu. [Topsgok U MOJEKYJISIPHOCTh peakiuuu. OU3NYECKUl CMBICIT KOHCTAHTHI
CKOPOCTH XMMHUYECKOM peakuuu. 3aBUCUMOCTb KOHCTAHT CKOPOCTH  OT
TEMIIEpaTyphl. YpaBHEHHE AppeHuyca. DHEpPrus akTHBalUM, €€ (DU3NYECKUil
CMBICJI, METO/BI ONPEEIICHUS U3 ONBITHBIX JaHHBIX. [[OHSITHE O TEOPUU aKTUBHBIX
coynapenuii. IloHaTne 00 aKTMBHOM KOMIUIEKCE UM TEOpUU aOCONIOTHBIX
CKOPOCTEMN peakluu (TeOpusi aKTUBHOT'O KOMILIEKCA).

Tema 3. Xumnueckoe paBHoBecue (2 4ac.)

Humepaxkmuenasa gpopma: nexyus 6 Ouaioc080m pexrcume

OO6patumbie peakuud. XUMHUYECKOe paBHOBecue. KOHCTaHTHI paBHOBECHS.
YcinoBus casura xumuuyeckoro paBHoBecus. [Ipunumn Jle-Illatense. YcnoBus
PAKTUYECKON 00PaTUMOCTH XUMHYECCKUX PEAKIIHH.

Pasgen |11, Teopusi pactBopoB. Xumuueckue cucrembl (10 yac.)

Tema 1. /IucnepcHble M KOJJIOUIHBIE CHCTEMBI (2 Yac.)

Humepaxkmuenasa gpopma: npooremnas nexyus

Hucnepcupie cuctembl. Krnaccudukamuss ¥ TEpMOIUHAMHKA JTHCIIEPCHBIX
cucteM. B3secu. IlonsiTe 0 KoMmOMAHBIX cucteMax. 3oiau u renu. CocrtaB
auctepcHor ¢as3pl KOJUTOMIHBIX CHCTEM. XapaKTePUCTHUKA CBOWMCTB KOJUIOWMIHBIX
pactBopoB. KomionnHoe cocrosHue BemecTBa. [IOBEpXHOCTHBIE —SBJIECHHS.
JIBOWHOW 3JNEKTPUYECKUIN CIIOW U AJNEKTPOKMHETUYECKUE SBJICHUS. Y CTOWYUBOCTD
JIVCTIIEPCHBIX CUCTEM.

Tema 2. O0urue cBoiicTBa pacTBopoB (2 yac.)

Uctunnbie pactBopbl. CrocoObl BBIpaXXEHUS KOJIMYECTBEHHOTO COCTaBa
pactBopoB. PacTBopeHme kak  (U3MKO-XMMHUUYECKMM  mporecc. Temora



pacTBOpeHUs. XuUMHuUecKkas Teopusi pacTBopoB MenneneeBa. CobBaThl.
®dusznyeckas Teopust pactBopoB Bant-I'odda. SBnenue ocmoca.

Tema 3. Teopus 31eKTPOIUTHYECKON AUccounanuu (2 yac.)

DONEKTPOIUTHI U HEEKTPOIUTH. OTKIOHEHUE PACTBOPOB SJEKTPOJIUTOB OT
3akoHOB Payns u Baut-T'opda. Teopuss 37IeKTpOIUTHUUECKON IUCCOIMAIUU.
XapakTep HOHOB, OOpa3ymOIIUXCS B PacTBOpaxX pas3IUYHBIX SJIEKTPOIUTOB.
ConwsBatel MoHOB (KabiykoB). Kucnorel, ocCHOBaHMSI UM COJIU C TOYKU 3PEHUS
ANEKTPOJIUTUYECKON  JUCCOLMAIMU. 3aBUCHUMOCTh  XapakTepa JIUCCOLUAINU
TUAPOOKUCH OT 3apsjla W paauyca IEHTpaJbHOro aroma. AMdQoTepHbie
ruapookucu. [lonstue o0 mHauMkaTtopax. OOMEHHBIE pEaKIMH MEXIy HOHAMHU.
CokpailleHHbIE HMOHHBIE ypaBHeHUs peakiui. [IpousBeneHue pacTBOPUMOCTH.
Peakuus HenTpanuzanuu.

Tema 4, KonuyecTBeHHBIE XapaKTePUCTHKHU npoiecca
IEKTPOJIUTHYECKOH Aucconuanuu (2 yac.)

Crenenpb anekTponuTHYecKkor nucconuanuu. Ee ompenenenue. DakTopsl,
BIUSIONINE HA CTEMEHb AJICKTPOJMTHYECKON auccoruanuu. CuiibHbIe W cla0ble
anekTposuThl. [locmemoBarenbHas aucconuanus. 3akoH pasBeaeHus. KoHcranTa
JUCCOIMAIINM CTA0BIX AJEKTPOJUTOB. [IOHSATHE O COBPEMEHHOW TEOPUM CHUIIBHBIX
ANEKTPOJIUTOB. AKTUBHOCTH MOHOB U AJIEKTPOIUTOB. MIOHHAs cHila pacTBOpa.

DneKTpoauThyeckass aucconuanus BoAbl. VMOHHOE NpPOU3BENECHUE BOJBI.
KoHueHTpanus BOZOpOAHBIX HOHOB M BOJIOPOJIHBIN MOKa3zaTenb. ['uaponu3 comnen.
KonnuecTBeHHBIE XapaKTEPUCTUKU IpOLEcca TUIPOJIN3a: KOHCTAHTA M CTENEHb
TUAPOIU3A.

Tema 5. OKHCINTEILHO-BOCCTAHOBUTE/IbLHbIE peaKiuu (2 Jac.)

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeaeneHue OKUCIUTENS,
BOCCTAHOBHTEJISA, MPOLIECCa OKUCIIEHUS, BOCCTaHOBIEHUA. KOoHCTaHTa paBHOBECHS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  peakuuu.  ODJIEKTPOAHbIE  MOTEHUHUAJBI.
OKHUCIUTENBHO-BOCCTAHOBUTENBHOE  paBHOBecHE. OKHUCIUTEIBHO-BOCCTAHOBHU-
TenpHble noTeHnuansl. Popmyna Hepncra. Kpurepum camMonpou3BOIBHOTO
MPOTEKAHMS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuil. Psj HanpsykeHus U ero
TEpMOJUHAMUYECKOE oOOocHOBaHMEe. [loHSATHE O TaTbBAaHUYECKOM DJIIEMEHTE.
[Iponiecc  anmexTposivza. OIEKTPOIU3 paciUlaBOB M BOJHBIX  PacTBOPOB
AIEKTPOJIUTOB.

Paznen V. KomniiekcHble coenmueHus (6 yac.)

Tema 1. CTpoeHne KOMILUIEKCHBIX COeIUHeHui (2 yac.)

Crpoenue KOMIUIEKCHbIX coeauHeHui. Koopannanuonnas teopusi Bephepa.
Homenkmarypa. [Juccoumamus. KoHcTanTta  HECTOMKOCTH. Y CTOWYMBOCTH
KOMIUIEKCHBIX ~ coenuHeHud.  M3omepuss  (reomeTpuueckas,  OINTHYECKas,
ruApatHas). 3aKOHOMEpPHOCTb TpaHCBIusHUS (YUepHsieB). Tumbl KOMIUIEKCHBIX



COCIVHECHUM.

Tema 2. OcHOBBI TeOPUM KPUCTAINYECKOr0 M0JiA (2 yac.)

Teopust kpuctamnueckoro nois (TKIT). Cummerpus komiekcoB. Okpacka.
MarHuTHbBIHE ~ MOMEHT. DHeprus cTraOWiu3aluy, CHapuBaHUE AJIEKTPOHOB,
M3MEHEHHE DJHEpruu KoMIulekca. PacueT 5SHepruM M U3MEHEHMS] DSHEpPruu
KOMIUIEKCHBIX coenuHeHnid. Kiaccudukanuss KOMILIEKCOB (BBICOKOCIHMHOBBIE,
MOHHbIE u BHEILIHEOPOUTAJIBHBIC; HU3KOCTIMHOBBIE, KOBAJICHTHBIE,
BHYTPHUOPOUTAIIbHBIE).

Tema 3. Ocodbie popMbI KOMILJIEKCHBIX coequHeHni (2 yac.)

OcoObie (opMbl KOMIUIEKCHBIX COEIMHEHMI: MHOTOSJIEPHbIE U BHYTPEHHHE
KOMIUIEKChI.  M30MONMKUCAOTBI UM M30MOJUCONU. [ eTepornoJMKUCIOTHI,
rereponiofiuconu. KommiiekcHble coeAuHEHMsI Tpuaibl kene3a. KomruiekcHble
COEJIMHEHHUS TJIATUHOBBIX METANIOB. JIBOHBIE COJIM - KOMITJIEKCHBIE COCIMHEHHUS.

2 cemecTp

Paznen V. CsoiicTBa 3jeMeHTOB TrjaBHbIX noarpynn Ilepumonmueckoii
cucTeMbl U uX coeaunennii (18 gac.)

Tema 1. CpoiicTBa 3;1emMenTOB VII rpynnsl riiaBHod moArpynnbl M MX
coequHeHmi (3 Jac.)

Bomopon. Ctpoenne artoma, HaxoxiaeHue B Ilepumoanueckoil cucrteme,
XapaKTepHBbIE CTENIEHU OKHCJICHUS U KOOpJIMHAIIMOHHBIE YHUCIIa;
pacnpocTpaHeHHOCTh B nipupoje. [lomydenre B cBOOOTHOM COCTOSHUU (TIPOMBIIII -
JeHHbIe W JabopaTopHble crocoObl). duzmueckue MW XMMHUYECKHE CBOMCTBA
IIPOCTOr0 BENIECTBA; CBOMCTBA BAXHEUINUX COCIUHCHUW: BOJIBI, MEPOKCUIA
BOAOpOAA.

CBoiicTBa MPOCTBHIX BEIIECTB NOATPYHIBI TaJOT€HOB: CTPOECHHE aToMa,
HaxoxJeHue B lleproanueckoil cucteme, XapaKTEpHbIE CTEIEHH OKHUCIEHUS U
KOOpPJIMHAIIUOHHBIE 4HCIIa; U3MEHEHHE CBOMCTB B MOATPYIIIE;
pacupoCTPaHEHHOCTh B TMPHUPOJIC, OCHOBHBIE MHHEpainbl U pPyasl. CrocoObl
MOJIYYCHHSI TPOCTBHIX BEIIECTB B CBOOOJHOM COCTOSIHMHM (IIPOMBIIIJICHHBIE W
nabopatopubie). DuU3NYECKHWE W XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB.
CBolicTBa BaXHEHIINX COEJUHEHUMN: TUAPHUIOB, OKCHUJIOB, THJIPOKCHUIOB, COJIEH.
CnocoObl  moNy4yeHUs  BaXXHEWIIMX  COEAMHEHUN  (MPOMBIILICHHbIE U
naboparopHsie). V3MeHeHHue OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-
OCHOBHBIX CBOMCTB MPOCTBIX BEUIECTB M COeAWHEHUU. [IprumeHeHue mmpoCThIX
BEIIECTB U COEAMHEHUH, UX POJIb B COBPEMEHHBIX TEXHOJIOTUAX.

Tema 2. CpoiicTBa 3jieMenTOB VI rpynnsl rjiaBHOl MOArpynmnbl M MX
coeTuHeHu (4 gac.)

Kucnopon. Crpoenune aroma, HaxoxaeHue B Ilepuoamueckon cucreme,



XapaKkTepHbIE CTETICHH OKHCJICHUS u KOOPJMHAIIMOHHBIE YUCTIa;
pacrpocTpaHeHHOCTh B npupoje. [lonydenue B cBOOOJHOM COCTOSSHUM (ITPOMBIIII -
JeHHble W JaboparopHbie crocoObl). duznueckne U XUMUYECKHE CBOMCTBA
MPOCTOTO BEUIECTBA.

CrolicTBa MPOCTBIX BEMIECTB MNOATPYHIBI  CEpPbl: CTPOCHUE aToMa,
HaxoxaeHne B llepuonnyeckoil cUcCTeME, XapaKTEPHbIE CTEIEHU OKHUCICHHS U
KOOPJMHAIMOHHBIE 17 (0 W3MECHCHHUE CBOMCTB B MOATPYIIIE;
pacrpoCTpaHEHHOCTh B TMPHUPOJEC, OCHOBHBbIE MHHEpalbl M pyabsl. CrocoObl
MOJIyYEHHUs TPOCTHIX BEIIECTB B CBOOOJHOM COCTOSIHUM (IIPOMBIILJICHHBIE U
nabopatopHbie). DU3MYECKHME UM XUMHUUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB.
CBolicTBa BaOXXHEHIINX COEJWHEHUMN: TUIPUAOB, OKCHUJIOB, THJIPOKCUIOB, COJIEH.
CnocoObl  TONyYyeHUs  BaXHEUIIMX  COCAWMHEHUW  (MPOMBINLICHHBIE U
nabopatopHsbie). V3MeHeHHEe OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX M KHUCIOTHO-
OCHOBHBIX CBOMCTB MPOCTBIX BEIIECTB M COeIAMHEHUH. [IpuMeHeHHne MmpocThIX
BEIIIECTB M COCIMHEHUH, UX POJIb B COBPEMEHHBIX TEXHOJOTHSX.

Tema 3. CBoiicTBa 3j1eMeHTOB V Trpynnbl IJIAaBHOW MOATpPyNnbl U MX
coeqTuHeHui (4 Jac.)

A30T: cTpoeHue aroma, HaxoxaeHue B Ilepumoamdeckoil cucreme,
XapakTepHbIC CTETICHU OKHCJICHUSA u KOOPAWHAILIMOHHBIE YUCIa;
pacrpocTpaHeHHOCTh B npupoje. [lonydenue B cBOOOTHOM COCTOSSHUH (ITPOMBIIII -
JeHHble W JaboparopHble crocoObl). dusnueckne M XUMHUYECKHE CBOMCTBA
MIPOCTOTO BEIIECTRA.

CgolicTBa TMPOCTBIX BEIIECTB MOATPYHIBI a30Ta: CTPOCHUE aTOMa,
HaxoxjaeHue B Ilepuoauueckoil cucrteme, XapaKTEpHbIE CTEIEHM OKHCJICHUS U
KOOPJAWHAIIMOHHBIC YHUCTIa; U3MEHEHUE CBOWCTB B MOATPYIIIIE;
pPacIpoCTpaHEHHOCT, B TMPHUPOJIE, OCHOBHBIE MHHEpalbl M pyabsl. CrocoObl
MOJIYYEHHUsI TPOCTHIX BEIIECTB B CBOOOJHOM COCTOSSHUM (TIPOMBIIIJICHHBIC W
nabopatopHbie). DPU3MYECKHME MW XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIICCTB.
CgolicTBa BaXXHEHIINX COEJWHEHUMN: TUJIPHUIOB, OKCHUJIOB, THJIPOKCHUIOB, COJEH.
CrnocoObl  TONyYeHHS  BaXHEWIIMX  COCAMHEHUU  (NMPOMBINLICHHBIE U
nabopatopHbie). M3MeHeHHE OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX M KHCIIOTHO-
OCHOBHBIX CBOMCTB MPOCTBIX BEIIECTB U coeAuHEHHH. [IprMeHeHHne MpOoCThIX
BEIIIECTB U COCAMHECHUH, X POJIb B COBPEMEHHBIX TEXHOJIOTHSX.

Tema 4. CpoiicTBa 3jiemenToB 11l u IV rpynnsl riiaBHoil moaArpynnsl u
HUX coeuHeHuii (4 gac.)

Yraepon: crpoeHue aroma, HaxoxiaeHue B llepuognueckoit cucreme,
XapaKTepHbBIC CTETICHU OKHCJICHUS u KOOPAWHAIIMOHHBIE YHUCa;
pacnpoCTpaHEHHOCTH B npupoje. [lonydeHrne B cBOOOJTHOM COCTOSHHUU (TIPOMBIIII -
JIGHHBIE W JabopaTopHbIe CMOCOObI). DU3MYECKHME W XUMHYECKHE CBOWMCTBA



MIPOCTOTO BEUIECTBA.

CBolicTBa TPOCTHIX BEUIECTB MNOATPYINBI YIJIEPOAA: CTPOEHHUE AaATOMA,
HaxoxJeHne B [lepuomnueckoil cUCTeEME, XAapAKTEPHBIC CTEIEHU OKHUCICHHS U
KOOPJAMHAIMOHHBIE YUCIa; U3MEHEHUE CBOICTB B MOATrPYIIIE;
paclpoCTpaHEHHOCTh B TMPHUPOJIC, OCHOBHbIE MHUHEpalbl W pyAbl. CrnocoOsl
MOJIyYEHHUs TPOCTHIX BEIIECTB B CBOOOJHOM COCTOSIHUM (TIPOMBIIIJICHHBIE U
nabopatopHbie). DU3HMYECKHME U XUMHUYECKHE CBOWCTBAa TMPOCTHIX BEIIECTB.
CBolicTBa BaOXXHEHIINX COEAWHEHUMN: TUIPUAOB, OKCHUJIIOB, THJIPOKCUIOB, COJEH.
CnocoObl  TOJNydyeHUs  BaXHEUIIMX  COCAMHEHUN  (MPOMBINUICHHBIE U
nabopatopHsbie). V3MeHeHHe OKHUCIUTEIhHO-BOCCTAHOBUTEIBHBIX M KHUCIIOTHO-
OCHOBHBIX CBOWMCTB MPOCTBIX BEHIECTB U CO€AUHEHUU. [IpruMeHeHue MpOCThIX
BEILIECTB U COCIMHEHUM, UX POJIb B COBPEMEHHBIX TEXHOJIOTHUSIX.

bop: ctpoenme aroma, Haxoxaenue B llepuoamyeckoil cucreme,
XapaKTepHbIC CTETICHU OKHCJICHUSA u KOOPJAUHAILIMOHHBIE YUCTa;
pacrpocTpaHeHHOCTh B npupoje. [lonydenue B ¢cBOOOTHOM COCTOSHUH (ITPOMBIIII -
JeHHble | JaboparopHbie crocoObl). dusnueckne M XUMUYECKHE CBOMCTBA
npoctoro BemiecTBa. (CBOWMCTBA BaXXHEUIIMX COEAUHEHUM Oopa: TUIPHUIOB,
OKCHUJIOB, THUIAPOKCHUIOB, coyieil. CrocoObl MOTydeHHs] BaKHEUIINX COETUHECHUM
(mpoMbllITIEeHHBIE W J1abopaTtopHble). DuU3Wyeckue M XUMUYECKHE CBOWCTBA
coeMHEHUN Oopa.

Tema 5. O0mue CBOWCTBA MIEJOYHBIX M HIEJT0YHO3eMeJIbHBIX METAJJIOB
(3 uac)

Pacnonoxxenne wMeramnoB B Ilepuoamueckoit cucreme. Kiaccudukarus
MeTauioB. Meramnuyeckoe cocTossHUuE. MIOHM3alMOHHbIE TTOTEHIMAIbl METAJIJIOB.
PaGota Brixoma snekrpona. dopma HaXOXKIEHUS METAJUIOB B mpupojae. Crnocoobl
nojnydyeHusi. OU3NYECKUE CBOMCTBA METALIOB. XUMHYECKUE CBOMCTBA METAJLIOB.
CmiaBel MeTauioB. METOAbl MOJYYEHUS METAJJIOB BBICOKOM CTEIEHH YUCTOTHI
(TepMuueckass aQucCOLMAlMs TaJOT€HUJIOB, 30HHAs IUIaBKA, BBITATUBAHHE
MoHOKpHucTaia). CoiicTBa 3nemMeHTOB Il u [ rpynmbl r1aBHOH MOATPYNIBI H HX
COEIMHEHUM.

Paznen VI. CBoiicTBa 371eMeHTOB m10004HbIX noaArpynn Ilepuonuyeckoii
cucteMbl M X coequHenni (10 gac.)

Tema 1. OOmmue cBoOICTBa 3JIEMEHTOB MO0OOYHBIX MOATPYIIT
Ilepuoanyeckoii cucTeMbl M HX cOeTMHEHUI (2 yac.)

Humepaxmuenasn ghopma: nexyus 8 ouanio2080m pexrcume

Crpoenue atoma, HaxoxjaeHue B llepuoauueckoil cucreme, XapakTEpHbIE
CTCIICHW OKHCJICHHWSI W KOOpJIWHAIIMOHHBIE 4umciaa O- w f- 2ieMeHTOB,
pacrpoCTpPaHEHHOCTh B IPUPO/JI€, OCHOBHbIE MUHEpaJbl U pyAbl. OOIIHE CIOCOOBI
MOJIyYEHHUs TPOCTHIX BEIIECTB B CBOOOJHOM COCTOSIHUM (TIPOMBIIIJICHHBIE U



nabopatopHbie). DU3MYECKHME U XUMHUUYECKHE CBOWCTBA MPOCTHIX BEIIECTB.
CBolicTBa aKTUHOUOB U JIAHTAHOUOB.

Tema 2. CoiicTBa 3;1eMenToB VII rpynnbl mo004Hoi moArpynnbl U Ux
coeTUHeHMH (2 Jac.)

CBoIICTBa MPOCTHIX BELIECTB MOATPYIIIBI: CTPOCHHUE aTOMa, HAXOKICHHUE B
Ilepnoanyeckoi cucteme, XapakTepHbIE CTEIIEHU OKUCIIEHNS U KOOPIUHAIMOHHBIE
YuCla; W3MEHEHUE CBOWCTB B IOATPYIIIE; PACHPOCTPAHEHHOCTh B IPHUPOIE,
OCHOBHblE MuHepasibl U pynabl. CrnocoObl MOJy4YyeHUs MPOCTHIX BEIIECTB B
CBOOOJTHOM COCTOSIHMM (IIPOMBILIIEHHBIE W J1a0opatopHble). Duznueckue U
XUMHUYECKUE CBOMCTBA MPOCTHIX BemecTB. CBOWCTBA BaKHEWIINX COECIMHEHUN:
TUAPUIOB, OKCUIOB, THAPOKCUIOB, cosieid. CrocoObl MONy4YeHHsS] Ba)KHEUIIUX
COeIMHEHU (MPOMBIIIJIEHHBIE U JabopaTopHbie). MI3MeHeHrne OKuCIUTeNbHO-BOC-
CTAHOBUTEJbHBIX M KHCIOTHO-OCHOBHBIX CBOWCTB IIPOCTBIX BEIIECTB U
coenuHeHui. lIpuMeHeHne npOCTBIX BEIIECTB M COEAUWHEHMI, HX pOJIb B
COBPEMEHHBIX TEXHOJIOTHSIX.

Tema 3. CBoiictBa »3jemeHTOB VI mno004HOH moarpynnbl W HX
coeTuHeHMH (2 Jac.)

CBoiiCcTBa MPOCTHIX BELIECTB MOATPYIIIBI: CTPOEHHUE aTOMa, HAaXOKICHHUE B
Ilepuoanyeckoii cucteme, XapaKT€pHbIE CTEIIEHH OKUCIIEHUS U KOOPIUHAI[MOHHbIE
Yylucia; W3MEHEHUWE CBOWCTB B IMOATPYIIIE; PACHPOCTPAHEHHOCTh B IPHUPOJE,
OCHOBHbIE MuHepasibl W pynabl. CrnocoObl TONy4YeHHUsT MPOCTHIX BEIIECTB B
CBOOOJTHOM COCTOSIHMM (IIPOMBIIIJIEHHBIE W JiaboparopHbie). Dusznueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BemecTB. CBOWCTBA Ba)KHEWIINX COEIMHEHUN:
TUAPUIOB, OKCUIOB, THAPOKCUIOB, cosieil. CrocoObl TMONYYeHHS BaKHEUIUX
CoelMHEeHUN (MPOMBINIJIEHHBIE U JabopaTopHbie). M3MeHeHrne oKuCIMTeNbHO-BOC-
CTAHOBUTEJIbHBIX M KHUCIOTHO-OCHOBHBIX CBOWCTB TMPOCTBIX BEIIECTB U
coenuHeHud. [IpruMeHeHHe NpPOCThIX BEIIECTB W COCJAWMHEHUW, HUX pPOJb B
COBPEMEHHBIX TEXHOJOTHSIX.

Tema 4. CpoiicTBa 3;1eMenTOB IV M V rpynnbl mo00o4Hoi moarpynnsl u
HX coeAMHeHMii (2 yac.)

CBoiicTBa MPOCTHIX BEIIECTB MOATPYIIIBI: CTPOEHHUE aTOMa, HAXO0XKICHHUE B
Ilepnoanyeckon cucTeme, XapakTepHbIE CTEIIEHU OKUCIIEHU U KOOPAMHALMOHHbIE
4YyCla; W3MEHEHUE CBOWCTB B IIOATPYIIIE, PACIPOCTPAHEHHOCTh B IIPUPOLE,
OCHOBHBIE MuHEpasnbl W pynabl. CrnocoObl TOMydeHUs MPOCTHIX BEIIECTB B
CBOOOIHOM COCTOSIHMM (IIPOMBIIIJIEHHBIE M JaboparopHeie). dDusznueckue U
XUMUYECKHE CBOMCTBA MPOCTHIX BemecTB. CBOWCTBA BaKHEHIIMX COECIMHEHU:
TUAPUIOB, OKCHUIOB, THAPOKCUAOB, cosied. CrocoObl MONy4eHHs] Ba)KHEUIIMX
COoeMHEeHMH (MPOMBIIIIIEHHBIE U JJabopaTopHble). Mi3MeHeHne OKUCIUTEeIbHO-BOC-
CTAHOBUTEJbHBIX M  KHUCIOTHO-OCHOBHBIX CBOWCTB TMPOCTHIX BEIIECTB U



coequHeHu. lIpuMeHeHHe IMPOCTBIX BELIECTB M COCAUHEHMHM, HUX pOJb B
COBPEMEHHBIX TEXHOJIOTUSIX.

Tema 5. CBoiicTBa 371eMeHTOB TPHUA/IbI JKejle3a U UX coeIuHeHuii (2 yac.)

Humepaxkmuenan popma: nexyusi 8 0uano2080m pexcume

CBolicTBa MPOCTHIX BEIIECTB TPUABI JKEIJI€3a: CTPOCHUE aTOMA, HAXOXKICHUE
B  llepmomnueckonl  cuUCTEME,  XApAKTEPHBIE  CTENEHU  OKHUCJIEHUS U
KOOPIMHALMOHHBIE YHUCIIA; U3MEHEHUE CBOMCTB B MOJTPYIIIIE;
pacrpoCTpaHEHHOCTh B TMPHUPOJIC, OCHOBHBbIE MHUHEpalbl M pyasl. CrnocoObl
MOJIyYEHHUs TPOCTHIX BEIIECTB B CBOOOJHOM COCTOSIHUM (TIPOMBIIIJICHHBIE U
nabopatopHbie). DPU3MYECKHUE U XUMHUUYECKHE CBOMCTBA TIPOCTHIX BEIIECTB.
CBolicTBa BaOXXHEHIINX COEJWHEHUMN: TUJIPUJIOB, OKCHUJIOB, TUJIPOKCUIOB, COJIEH.
CnocoObl  TONyYyeHUs  BaXHEUIIMX  COCAWMHEHUW  (MPOMBINLICHHBIE U
nabopatopHsbie). V3MeHeHHEe OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX M KHUCIOTHO-
OCHOBHBIX CBOMCTB MPOCTBIX BEIIECTB M COCIAUHECHUHU. [IpuMeHeHme npoCThIX
BEIIIECTB U COCMHECHU.

1. CTPYKTYPA U COJIEP’)KAHUE TIPAKTHYECKON YACTH
KYPCA
IIpakTuyeckue padorsl (70 yac.)

3ansaTne 1. OcHOBHBbIe 3aKOHbI TreoxuMuu. PacnpocTpaHeHHOCTH
ajiemeHTOB [lepuoauueckoii cucremnl .. Menaeseena (10 uac.)

1. OCHOBHBIE 3aKOHBI TEOXUMUH.

2. PacnpoctpaneHHoCcTh 3neMeHTOB Ilepmomnueckoit cucremsl J[.U.
Mennemneena.

3anstue 2. O6uue cBoiicrea Hemera/L10B (10 yac.)

1.001me cBOMCTBAa HEMETAIIOB.

3anstue 3. O6urue cBoiicTa MetasioB (10 uac.)

1. O6mme cBOMCTBA METAIIIIOB.

3ansitue 4. CBoiicTBa IIEJOYHBIX H IIEJOYHO3EMEJbHBIX METAJIOB
(8 uac.)

1. CpotictBa 351emenToB Il 1 [ rpynmnsl r1aBHON NOATPYIIIBI.

2. CoiictBa coequHeHuit anemMeHToB Il u | rpynmbl rmaBHOM HOATPYIIIEL.

3ansitue 5. OO0mmMe CBOMCTBA 3JIEMEHTOB MOOOYHBIX MOATPYNI
Ilepuoauyeckoii cucTeMbl M X coequHeHni (8 yac.)

1. CpolicTBa 351eMeHTOB MOOOUYHBIX noArpynn [leproanueckoil CUCTEMBI.

2. CBOMCTBa COCIMHEHUHN 3JIEMEHTOB MOOOYHBIX moarpymmn [leproguyeckoit
CUCTEMBI.



3ansaTue 6. O0mMe cBOCTBA 3J1eMEHTOB MOATPYNIIbI JAHTAHOWIOB U UX
coequHenuii (8 uac.)

1. CpolicTBa 371€MEHTOB NOATPYIIIBI JAHTAHOU/IOB.

2. CBoiicTBa COEIMHEHUH AIIEMEHTOB MOATPYNIIbI JaHTAHOUIOB.

3ansaTue /. O61mMe cBOWCTBA 3J1eMEHTOB NMOATPYNNbI AKTHHOMIOB M MX
coequHeHui (8 gac.).

1. CBoiicTBa 3JIEeMEHTOB MOATPYIIBI AKTUHOUIOB U UX COCTMHEHUN.

3anaTne 8. Oco0eHHOCTM pelleHMSl PACYETHBIX XHMHYECKHX 3aJa4
(8 uac.)

1. OcoOeHHOCTH pPEIICHHS PACUETHBIX XMMUYECKUX 3a/1a4.
JlabopaTopHbie padoTsl (70 yac.)

1 cemecTtp (34 uac.)

JlabopaTopHass padora Nel. BBeaeHue B NPaKTHKYM 00 o0mei u
HeOpraHu4YecKoil XxumMuu (2 Jac.)

JlabopaTopHass paGora Ne2-3. Kiacchl HeOpraHMYeCKHX COeXUHEHUil
(4 wac.) Humepaxkmuenas popma: memoo unmesniekm — Kapm

JlaGopatopHas paGora Ned. Omnpeaejienne MOJAPHOH  MaCChI
IKBUBAJIeHTa MeTaia (2 wac.) Humepaxmuenas hopma: paboma 6 Manvix
2pynnax.

JlaGoparopHas padora Ne5. Xumuueckass TepMOAUHAMUKA, IHEPreTUKA
npouecca (2 gac.)

JlabopaTopHas pa6oTa Ne6. CkopocTh XUMHYECKHX peaknmii (2 yac.)

JlabopaTopHasi pa6ora Ne7. XumMnueckoe paBHoBecue (2 yac.)

JlabopaTtopHass padora Ne8-9. IlpuroroBiieHHe PpacTBOPOB 3aJaHHOI
KOHIeHTpauuu (2 yac.)

JlaGoparopuass pa6ora Nel(). OnpeneneHue KOHIEHTPALMH PACTBOPOB
MeTO/0M TUTpPOBaHusI (2 yac.)

JlaGopaTtopuas padora Ne 11-12. CBoiicTBa pacTBOPOB 3JIEKTPOJIHUTOB
(4 gac.)

JlaGopaTopuas padora Nel3. Onpenenenne pH pactBopos (2 uac.)

JlaGopaTopuas padora Neld. I'maponu3s couieii (2 yac.)

JlabopaTopHass padora NelS. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHBIE
peakuuu (2 yac.) Unmepaxkmuenasn gpopma. memoo uHmesieKm — Kapm

JlaGopaTtopHas  paGora  Nel6. DiekTpoxuMuYecKHe  NMPOLECCHI
(2 wac.) Humepaxmuenas popma: paboma 6 manvix epynnax.

JlaGopatopHasi padora Nel/-18. CBoiicTBa KOMILJIEKCHBIX COeIMHEHMI
(4 uyac.) Humepaxkmuenas popma: memoo unmeniexm — Kapm



2 cemecTtp (36 uac.)

JlabopaTopHas paGora Nel9. CpoiicTBa BOI0OpOAa M €ro coeJUHEHUIl
(2 uac.)

JlabopaTopHas padora Ne20. CpoiicTBa rajloreHOB M MX COeJIUHEHMIl
(2 wac.) Humepaxmuenas popma: paboma 6 manvix epynnax.

JlaGoparopHas padora Ne2l. CpoiicTBa NpPOCTHIX BelIeCTB M THIAPHUI0B
jaeMenToB VI rpynnel riapHoid moarpynnel (2 4yac.) Humepaxkmuenasn
¢opma: paboma 6 manvix epynnax.

JlaGoparopHas paGora Ne22. CpoiicTBa OKCHI0B U T'HJAPOKCHIOB CepPbI
(2 uac.)

JlaGopaTropHas padora Ne23. CpoiicTBa NpPOCTHIX BelIeCTB M THIAPHI0B
3J1eMeHTOB V rpynmnsl rJ1aBHOM noarpynnsl (2 yac.) Hnmepaxkmuenas ¢popma:.
paboma 6 Manwlx epynnax.

JlaGoparopHas padora Ne24. CoiicTBa OKCHI0B M THAPOKCHIOB a30Ta
(2 uac.)

JlabopaTtopHnas pabGora Ne25. CgoiictBa ¢ocdopa, OKCHAOB H
rupokcuioB ¢ocdopa, cypbMbl, BucMyTa (2 yac.) Humepakmuenas ghopma:.
paboma 6 Mauslx epynnax.

JlaGoparopHasi padora Ne26. CpoiicTBa yrjiepoaa, KpeMHHUsI, OKCHIOB U
THAPOKCHIOB yrJjepoaa u kpemuus (2 yac.) Humepakmuenas ¢popma. padora
8 MAJIbIX 2PYNNAX

JlaGopaTopHas padora Ne27. CBoiicTBa coeuHeHUi 0J10Ba (2 yac.)

JlabopaTopHas paGoTa Ne28. CpoiicTBa coeimHeHHIT cCBHHIA (2 1ac.)

JlabopaTopHas padora Ne29. CpoiicTBa coenHeHunil 00pa ¥ AJIOMUHUSA
(2 uac.) Humepaxmuenas popma: paboma 6 maivix 2pynnax.

JlaGopaTopHas pa6ora Ne3(0. CoiicTBa coequHeHuil TUTaHa (2 yac.)

JlabopaTopHas pa6ora Ne31. CBoiicTBa coeuHeHu BaHaaus (2 yac.)

JlabopaTopHasi pa6ora Ne32. CpoiicTBa coeinHeHnid Xxpoma (2 vac.)

JlaGoparopHasi paGora Ne33. CpoiicTBa coeauHeHMHd MoOJIMOAeHA U
Bosb(pama (2 uac.) Unmepaxkmuenasa gpopma: paboma 8 Maivlx epynnax

JlabopaTopHasi padora Ne34. CpoiicTBa coeiuHeHn MapradHua (2 yac.)

JlaGopaTopHas pa6ora Ne35-36. CBoiicTBa coeuHeHM TPUAJbI KeJie3a
(4 wac.) Humepaxkmuenas popma: paboma 6 manvix epynnax

I1l. YHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIbBHON PABOTHI OBYUYAIOIIUXCS



VYyebHo-MeTOoIMUEeCKOE 00ECIeYeHUE CaMOCTOSTENbHOW paboThl 00ydaro-
muXxcs 1mo auciuiinHe «O01as 1 HeopraHuvecKass XuMus» MpeAcTaBieHo B [pu-
J0XXeHUU | ¥ BKITIOYAeT B ceOsl:

— IUIaH-TpaUK BBITIOJHEHUS CaMOCTOSITEIIBHOW pabOTHI MO JWCIMILIAHE, B
TOM YHCJIE IPUMEPHBIC HOPMBI BPEMEHH Ha BBIITOJTHCHHE 110 KAKIOMY 3aJaHUIO;

— XapaKTEPUCTHKY 3aJaHUH I CaMOCTOSITCIBHON PabOThl 00YUYaIOIIUXCS U
METOJMYECKHE PEKOMEHIAIUHU 110 WX BBITIOJTHCHHIO;

— TpeOOBaHUS K TPEICTABICHHUIO U OPOPMIICHHIO PE3yIbTaTOB CaMOCTOS-
TENbHOU paboThI;

— KPUTCPHUHU OLCHKH BBITIOJIHCHUSA CaMOCTOSITCIIbHOU pa6OTBI.

IV. KOHTPOJIb JOCTHUXEHUSA LIEJENA KYPCA

Ne Kontpoaupyemsbie Koawp! u 3Tanb1 popmupoBanus O1ueHo4HBIE CPeCTBA
n/n pa3aennbl / TeMbl KOMIIeTeH I i .
TeKYy Ui MPOMEKYTOU-
JTUCHUTLTMHBI
KOHTPOJIb Had aTrecTa-
s
PA3JIEJT 1. 3HaeT VYcTHbIH opoc
Tema 1.1 OcHoBHBIE Nel-7 (YO-1)

DK3aMeHaIMOHH
TIOHSITHUS U 3aKOHBI XH- IIpoBepka oruera

bI€ BOIIPOCHI
MuH (4 gac.) (TTP-6)

NeNe 1-21
Tema 1.2 Ctpoenne KonTtponsHas
aToMa M epHouye- pa6ora (ITP-2)
ckuii 3akoH J[.W1. Men- v v N

CTHBIN OIpocC
neneeBa (4 Jac.) OIIK-1 cmo- meer p
(YO-1) Nel-7.
Tema 1.3 OcHOBBI T€O- |COGHOCTBIO U DK3aMEHAIIMOHH
N IIpoBepka otuera
PUM XUMHYECKOH CBSI3M | TOTOBHOCTHIO BI€ BOIPOCHI
(TTP-6)
(4 gac.) HCIIOIB30BaTh K NoNo 1-21
OHTPOJIbHAS
PA3JIEJI 2. OcHOBEI |OCHOBHEIC 3a- p p I1p-2
1 |XUMUYECKOil TepMOAM- |KOHBI eCTe- pabora (ITP-2)
HaMUKH. XHMHUYECKas |CTBEHHOHAYY- |Bjajeer
KHHETHUKA. HBIX JUCIIH-
Tema 2.1 Xumudeckass |IDIHH B TIPO-
TEPMOJUHAMUKA, SHEP- | HPeCCHOHANTBHON VYcrHbIl ompoc
reTuka npoiiecca (4 TSI TENbHOCTU Nel-7 (YVO-1)

DK3aMEHalMOHH
4ac.) IIpoBepka otuera LI BOIDOCLL
Tema 2.2 Kuneruka (TTP-6) o p2 )

ONNO | —

XUMHYCCKHUX MPOLEC- KouTtponrsHas -

coB (2 uac.) pa6ora (ITP-2)

Tema 2.3 Xumuueckoe

paBHOBecue (2 Jac.)

PA3JIEJI 3. Teopus [IK-12 cmoco6- |3Haer ITpoBepka

pacTBOpoB XuMude- HOCTBIO pac- TOTOBHOCTH K

CKHE CHCTEMBI CUHTHIBATh MPAKTUYECKOMY | DK3aMeHAIMOHH
2 Tema 3.1 JlucniepcHele | HOPMAaTHBBI 3aHATuIo Ne 6 bIE€ BOIIPOCHI

U KOJUIOMJHBIE CUCTE- | MaTepUaIbHBIX C IIOMOIIBIO NeNe 22-37

MHI (2 4ac.) 3aTpaT ChIpbs, METO/1a aKTUBHOT'O

Tema 3.2 OOmmue cBoii- | MaTepuaos, 00y4eHus




CTBa paCTBOpPOB

peareHToB u

«AHTEennexr

Tema 3.3Teopus 371ek- |KaTanu3aTopos, kapray» (ITP-10)
TPOJIUTUYCCKON JAUCCO- | UCIIONB3yEMBIX
P A Y VYmeer Beimontenue
[HAIAN B ITPOU3BOJICTBE
Tema 3.4 Konuyue- IPOLYKIUU AaGopaTopubix
) pabor NeNe 8-16. | Dk3ameHannOHH
CTBCHHBIE XapaKTePH-
CTHKH HDOLECCA HICK IIpoBepka OTYETOB | bie BOIPOCHI
porieccs (TIP-6) NeNe 22-37
TPOJIUTUYECCKOM JUCCO-
S KonuTpomnsHas
H .
t pa6ora (ITP-2)
Buianeer Beinonxenne
71a00paTOPHBIX DK3aMeHaIIMOHH
pabot NeNe 8-16 | bie BOIIPOCHI
ITpoBepka otueros | NeNe 22-37
(TTP-6)
3Haer ITpoBepka
TOTOBHOCTHU K
MPAKTHYECKOMY
3aHaThio Ne 8-9 ¢ | Dk3aMeHaIMOHH
MOMOIIIBIO METO/Ia | bI€ BOIIPOCHI
TIK-21 roros- AKTUBHOI'O NoNe 38-41
PA3JIEJT 4. Kom-
HOCTBIO UC- o0y4JeHus
IJICKCHBIE COSINH CHUSI.
MOJIb30BATh «HTEnnexT
Tema 4.1 Ctpoenne .
3HAaHUE CBOWCTB kapra» (ITP-10)
KOMIIJIEKCHBIX COCOU-
- XUMHWYCCKUX
HEHUU VYmeer Brinonuenue
3JIEMEHTOB, CO-
Tema 4.2 OcHOBBI T€O- o 1a60paTOPHBIX
eIMHEHNH U
pYH KPUCTATUTMIECKOTO pabot NeNe 17 -
oS MaTepHasoB Ha 18 DK3aMeHaInOHH
WX OCHOBE JUJISI ' bI€ BOIPOCEHI
Tema 4.3 OcoObie ! IIpoBepka orueToB P
penIeHus 3a1a9 NoNe 38-41
(hOpPMBI KOMILITEKCHBIX (TTP-6)
. npodeccro-
COEMHEHNI N KontponrHas
HAJIEHOM Jies-
pa6ora (ITP-2)
TENFHOCTH
Bnaneer Brimonnenune
abopaTOPHBIX DK3aMeHAIMOHH
pabot NeNe 17 -18 | bIe BOpOCHI
IIpoBepka otgeroB | NeNe 38—41
(TTP-6)
PA3JIEJI 5. CgotictBa |OIIK-3 ucrons- |3Haer

3JIEMEHTOB TJIaBHBIX
noarpymm [lepuonnye-
CKOH CHUCTEMBI U UX
COCIMHEHU

Tema 5.1 CpoiicTBa
snemenToB VII rpymnmsl
[JIABHOW MOATPYIIIBI U
X coequHeHuH (2
gac.)

Tema 5.2 CpoiicTBa
snemenToB VI rpynmsl
TJIABHOW MTOATPYIIITHI |
WX COeTUHEHUH (2
gac.)

Tema 5.3 CpoiicTBa
3JIEMEHTOB V IPYIIIbI
[JIABHOU MMOATPYIIIBI |

30BaTh 3HAHMS
0 CTPOSHHH
BEIIECTBA, IPHU-
poze XuMuie-
CKOH CBSI3U B
Pa3IMIHBIX
Kjaccax XMMH-
YECKHUX COEIH-
HEHUH IS [0-
HUMAaHHS
CBOICTB MaTe-
pHUajoB U Mexa-
HHU3Ma XUMHUYe-
CKHUX TIPOIIEC-
COB, TIPOTEKa-
IOILIUX B OKPY-
JKAIOILEM MUpe

IIpoBepka
TOTOBHOCTH K
MIPAKTHIECKUM
3agsaTusaM Nel0-16
C nmoMoIibo
Merona
WHTEIUIEKT-KapT
(ITP-10)

Hoxman (YO-3)
OK3aMeHaIlHOHH

b€ BOIIPOCHI
NeNe 42-63




UX coeArHeHui (2
4ac.)

Tema 5.4 CpoiicTBa
snemenTosB III u IV
IPYMIIBI TJIABHOW MO/~
IPYIIIBI ¥ UX COSTUHE-
Hul (2 Jac.)

Tema 5.5 O61me cBOiA-
CTBA IIETOYHBIX U IIe-
JIOYHO3EMETLHBIX Me-
tasos (1 yac.)

PA3JIEJI 6. CBoiictBa
3JIEMEHTOB ITOOOYHBIX
noarpynu Ilepuonnye-
CKOM CUCTEMBI U X
COEMHEHUH.

Tema 6.1 OOmHE CBOWA-
CTBa 3JICMEHTOB I10-
60ounbIx moarpymm Ile-
PUOINYECKON CHCTEMBI
n ux coequHeHnu (1
gac.)

Tema 6.2 CBoiicTBa
aneMmeHnToB VII rpymisl
M000YHON MOJITPYTIITHI
1 UX COSAMHEHMH (2
gac.)

Tema 6.3 CpoiicTBa
anemeHToB VI mobou-
HOM MOATPYIIIBI U UX
coennHeHNH (2 4Jac.)
Tema 6.4 CpoiictBa
anemeHToB IV u V
TPYIITBEI TOOOYHOM
MIOATPYTIIBI ¥ UX CO-
enHeHmH (2 Jac.)
Tema 6.5 CoiictBa
3JIEMEHTOB TPHA/IbI
JKere3a U MX COeInHe-
HU# (2 Jac.)

TuroBble KOHTPOJIBHBIE 3a1aHUSA, METOAUYECKHUE MATEPUAIIBI, OIPEICIIAIOIINE
MpOLIEAYPHl OLIEHUBAHUS 3HAHWUW, YMEHHI U HABBIKOB WM (MJIM) OMbITA JEATEIIbHO-
CTH, a TaKKe KPUTEPHUH W MOKa3aTeIH, HEOOXOIUMBIE JIJISi OIEHKH 3HAHWM, yMme-
HUM, HaBBIKOB M XapaKTEPU3YIOMIME dTanbl (OPMHUPOBAHUS KOMIETSHIIUI B TPO-
1Iecce OCBOEHMs 00pa3oBaTeIbHOM MIporpaMMsbl, IipeAcTaBieHbl B [Ipunoxenun 2.

V. CIUCOK YYEBHOM JIUTEPATYPHI U UHOOPMALIMOHHO-
METOINYECKOE OBECIIEHEHUME JUCHUIIJINHBI



OcHoBHas uTEpaTypa
(31eKkmpoHHble U neuamuvle U30aHus)

1. Axwmeros, H.C. JlaGopaTtopHble U CEMHUHAPCKHUE 3aHATHS MO OOIIEH U He-
oprannueckoit xumuu / H. C. Axmeros, M. K. A3uzoga, JI. U. bagsiruna. — CII6.
: Jlanp, 2014. — 368 c.

http://e.lanbook.com/book/50685

2. Axwmeros, H. C. O0miast u Heopranuueckas xumus. / H. C. AxmeToB, —
CIIO. : Jlanb, 2014. — 752 c.

http://e.lanbook.com/book/50684

3. TI'munka, H. JI. 3agaun u ynpaxHeHHs 10 00l XUMHUH: Y4eOHOE TTOCO-

oue 11t HeXxuMu4eckux criennanbHocteit By3os/ H. JI. 'nunka — MockBa: KuoPyc,
2012. — 240c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:670379&theme=FEFU

4. Tnumuka, H. JI. O6mras xumusi: yaeoHoe nocobue mist By3os/ H. JI. ['nun-
ka. — Mocksa: KnoPyc, 2013. — 749 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:694378&theme=FEFU

5. Endumos, B. NI. OcHoBbl 00miel xumuu: YueOHoe nocodue , 2-¢ usf. /
B. 1. Eadpumon. — M. : HUI] UH®PA-M, 2016. - 256 c.

http://znanium.com/catalog.php?bookinfo=469079

6. Koposun, H. B. Ob6mas xumusi: yaeOHUK JJIs1 BY30B IO TEXHUUYECKUM
HarpaBieHusM u criennanbHocTsaM / H. B. Kopoun. — M.: Beicmias mikona, 2010.
—557c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:661994&theme=FEFU

JononHuTebHAS JUTEpPATypa
(neuamuvle u 31eKMPOHHbLE U30AHUS)

1. Xwmypko, I'.Il. Jlekuuu mo oOmiei 1 HEOPraHUISCKOW XUMHUHU JJIs CTY-
JICHTOB MEPBOTO Kypca OMOIOTUYECKOTO (akynbTeTa (0OmUi MOTOK) [DIEeKTPOH-
HBI pecypc|: Xumuueckuit pakynprer MI'Y. YueOHbIe MaTepuabl Jisl HEXUMHU-
YECKUX CIIeIIMATBLHOCTEI. : 2014.
http://www.chem.msu.su/rus/teaching/general.html

2. Axwmeros, H. C. O6mias 1 HeopraHudecKas XUMUs: YICOHUK IS By30B/
H.C. AXMeETOB. - M. Bricmass ~ mkoia, 2008. — 743 C.
https://lib.dvfu.ru:8443/lib/item?id=chamo:351780&theme=FEFU



http://e.lanbook.com/book/50685
http://e.lanbook.com/book/50684
https://lib.dvfu.ru:8443/lib/item?id=chamo:670379&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:694378&theme=FEFU
http://znanium.com/catalog.php?bookinfo=469079
https://lib.dvfu.ru:8443/lib/item?id=chamo:661994&theme=FEFU
http://www.chem.msu.su/rus/teaching/general.html
https://lib.dvfu.ru:8443/lib/item?id=chamo:351780&theme=FEFU

3. Bonbxun, B. B. O6mas xumusi. OcHOBHOU Kypc: yueOHOe mocooue ais
BY30B B 00jacTH TeXHUKHU U TexHoioruu/ B.B. Bonbxun. — CII0.: Jlanb, 2008. —
464c. https://lib.dvfu.ru:8443/lib/item?id=chamo:281662&theme=FEFU

4. XneonukoB A.WM., ApxanoBa M.H., Hamunkoa O.A. OO6mas xumws.

['uneprekcroBoe yueOHOE nmocodue [DNeKTpOHHBIN pecypc|: PakyabTeT MUILEBBIX
U XuMHueckux npou3BoAcTB ATl TY. YueOHble MaTepHabl.

O61mas xumus. YyebHoe nocodue:

http://www.chem-astu.ru/chair/study/genchem/index.html

5. Jlykanuna T.JI. O6mas xumus. Yacte [: YueOHO-MeTOqMUYECKOE TTOCO-
oue. / T.JI. Jlykanuna, T.T. OBunnnukoBa, B.fl. Curaes. — CII0.: CII6I' TYPII,
2004. - 86 c.

Enunoe okHO nocTyna Kk ”HGOPMAIIMOHHBIM pecypcaM OHJIalH:

http://window.edu.ru/resource/205/76205/files/obshchiml.pdf

6. HuxomnaeBa P.b. Heoprannueckast xumus. Yacte 2 OO6mias 1 HeOpranu-

yeckas xumus U ux coequnenuit. / P.b. Hukonaesa, C.B. CaiikoBa. — KpacHosipck:
Cubupckuii penepanbubiii yausepcutet, 2007. — 118 c.
Enunoe okHO nocTyna Kk M”HGOPMAIIMOHHBIM pecypcaM OHJIalH:
http://window.edu.ru/resource/721/60721/files/0069711.pdf

Ilepeyens pecypcoB HHGPOPMAUOHHO-TEJICKOMMYHUKAIMOHHON CeTH
«AnTepHeT

1. Jlanb. DnexrpoHHo-0mbmMoTeunas cucrema. Caitt ObC «Elanbook.comy:
http://e.lanbook.com/

2. OBC «KoHcynbTaHT CTylIeHTa». DIEeKTpOHHAsT OMOIHOTEKa TEXHUYECKOTO
By3a. Caiit DBC «KoHcynpTanT cTymenTay: http://www.studentlibrary.ru/

3. DIeKTpOHHO-0MOIHOTeYHAs cucreMa Znanium.Com.Cait OBbC
«Znanium.comy: http://znanium.com/

4. HOJIBYK. DnektponHass O6ubnuorexa. CallT 31eKTpOHHON OHOTMOTEKH
HBJIBYK: http://www.nelbook.ru/

5. Kypuan o6mieit xumun. [lepuonnueckuii xypHan. Cailt xypHayia oOuiei
xumun: http://genchem.ru/

6. Kypnan meopranndeckoin xumuu. [lepuonmaeckuii xypran. CalT rpymnbl
U3aTEIILCTB MAUK «HAYKA/MHTEPITIEPUO/IUKA»:
http://www.maik.ru/ru/journal/nergkhim/

7. Xypnan ¢uszndeckoit xumuu. [leprnonnyecknii xxypran. CaidT rpynmsl u3-
JaTEIbCTB MAUK «HAYKA/MHTEPITEPUO/IUKA»:
http://www.maik.ru/ru/journal/fizkhim/



https://lib.dvfu.ru:8443/lib/item?id=chamo:281662&theme=FEFU
http://www.chem-astu.ru/chair/study/genchem/index.html
http://window.edu.ru/resource/205/76205/files/obshchim1.pdf
http://window.edu.ru/resource/721/60721/files/0069711.pdf
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://www.nelbook.ru/
http://genchem.ru/
http://www.maik.ru/ru/journal/nergkhim/
http://www.maik.ru/ru/journal/fizkhim/

8. Kypnan u3zBectuss Akanemuu Hayk. I[lepuoanueckuil sxypHan. CalT u3Be-
ctuii Akagemun Hak: http://www.russchembull.ru/rus/

9. Xypuan VYcnexu xumuu. Ilepmonmueckuit xypHain. Calt Poccuiickoi
Axanemun Hayk: http://www.uspkhim.ru/

Ilepeyenb MHPOPMAMOHHBIX TEXHOJOTMH U IPOrPAMMHOI0 O0ecneYeHus
[Tnatdopma snexrporHoro odoyuenus Blackboard IB®Y, https://bb.dvfu.ru/

VI. METOAUYECKHUE YKA3AHUS 110 OCBOEHUIO JTUCHUITJIMHbI

[TpucTynuTh K OCBOEHUIO AUCIUIUIMHBI CIEAYET B CAMOM Hayajie y4eOHOro
cemecTpa. Pexomenayercss u3yuyuTh CTPYKTYpYy M OCHOBHbIE MOJIoKeHUs: Paboueii
nporpamMmbl yueOHOM aucuumiunabl (PITY]]). OOpatuTh BHMMaHHE, YTO KpOMeE
ayTUTOpPHON paboThl (JIEKIMHU, MPAKTUYECKHUE 3aHATHUS) TUIAHUPYETCS CaMOCTOS-
TeNbHAsE paboTa, Pe3ysbTaThl KOTOPOM BIMSIIOT Ha OKOHYATEIbHYIO OLEHKY IO
UTOraM OCBOCHHMSI Y4eOHOW AMCIMUIUIMHBL. Bce ayluTOpHBIE U CaMOCTOSITEIbHbBIC
3aJlaHus HEOOXOUMO BBIMOJHATH U MPEAOCTABISATh HAa OLEHKY B COOTBETCTBUU C
TUTAHOM-Tpa(UKOM.

Hcnonbs3oBanne MaTepuaioB y4e0HO-METOAMYECKOI0 KOMILIEKCA

JIJ1s1 yCIIEIHOTO OCBOCHUS AUCLUILINHBI CIEIYET UCIOIb30BaTh COJIEpIkKA-
HHUE pa3/esioB y4eOHO-MeToanueckoro kommiekca aucuuminasl (YMK/): pabo-
Yel MPOrpaMMBbl, JEKIIMOHHOIO Kypca, MaTEPUAIOB NIPAKTUYECKUX 3aHATHUM, METO-
JIUYECKUX PEKOMEHAAlMH 110 OpraHu3allMi CaMOCTOSATENbHON pabOThl CTYAECHTOB,
riioccapusi, epevHs yuyeOHON JIUTepaTypbl U JPYTUX HCTOUYHUKOB MH(pOpMAINH,
KOHTPOJIbHO-U3MEPUTEIBHBIX MaTE€pPUAIOB (TECTBI, ONPOCHI, BONPOCHI 3a4€Ta), a
TAK)KE JTOIIOJIHUTEIIbHBIX MATEPUAIIOB.

PexoMeHIalUM 110 MOATOTOBKE K JIEKUMOHHBIM U NPAKTUYECKUM 3aH -

THAM

YcnemHoe O0CBOCHHME JUCLHUILUIMHBI NPEAIOIAracT akTUBHOE y4acTHE CTY-
JICHTOB HA BCEX JTallax €€ OCBOCHHUs. M3yuyeHne nUCIUIIINHEI CIeAyeT HaUMHaTh C
npopabOTKH cofepx aHus paboueil mporpaMMbl U METOJUYECKUX YKa3aHUI.

[Tpu u3ydenuu u npopabOTKe TEOPETUUYECKOTO MaTepuasa CTyJeHTaM HeoO0-
XOJIUMO:

— NOBTOPHUTH 3aKOHCIEKTUPOBAHHBIM HA JICKIMOHHOM 3aHATHM MaTepual U
JOTIOJIHATH €T0 C y4€TOM PEKOMEHJAOBAHHOM 10 TAHHOW TEME JIMTEPaTyphl;

~ TEepex OYEepeNHOM JIEKIUEH MPOCMOTPETH KOHCIEKT INMPEAbIAYIIEro 3aHs-
THS,

~ TIPU CaMOCTOSITENIBHOM M3YYEHHUH TE€MBI CIEJaTh KOHCIEKT, UCIOJbB3Ysl pe-
komeHoBaHHble B PIIY /] nureparypHble nctounuku. B ciydae, ecnu BO3HUKIIH


http://www.russchembull.ru/rus/
http://www.uspkhim.ru/

3aTpyJHEHUS, OOPATUTHCS K MPENojaBaTeNi0 B 4achl KOHCYJIbTAlIMM UM HA MpaK-
TUYECKOM 3aHSTHUH.

OCHOBHOW LEJIBIO MPOBEICHUS MPAKTUYECKUX 3aHATHI SIBIAETCA CHUCTEMa-
TU3AIUsl U 3aKpeIUICHUE 3HAHUM M0 u3ydyaeMoi Teme, GopMupoBaHuE YMEHHI ca-
MOCTOSITEILHO PaboTaTh C JOMOJHUTEIbHBIMU UCTOYHUKAMHU HWH(OpMaINU, apry-
MEHTUPOBAHO BBICKA3bIBATh U OTCTAWBAThH CBOIO TOUKY 3PEHHUS.

[Ipu moATroTOBKE K MPAKTUYECKUM 3aHITHSIM CTYJEHTaM HEOOXOIUMO:

— TIOBTOPUTH TEOPETUUECKUN MaTEpHUa 10 3aJaHHOU TEME;

— mnpoayMaTh GOPMYJIUPOBKH BOIIPOCOB, BEIHOCUMBIX Ha O0CYXKICHUE;

— HCHOJb30BaTh HE TOJBKO KOHCIIEKT JICKI[UM, HO W JIONOJHUTECIIbHBIC
VMCTOYHUKHU JINTEPATYPHI, PEKOMEHOBAHHBIE MIPETIOAABATEIIEM.

[Ipn mOAroTOBKE K TEKYyLIEMY KOHTPOJK HUCIOIB30BaTh marepuaibl PITY ]
(ITpunoxenue 2. GOH OLICHOYHBIX CPEJICTB).

[Ipr moaroToOBKE K MPOMEKYTOUHOM aTTECTAMH, UCIIOJIH30BATh MATEPUAIIBI
PITY I (Tlpunoxenue 2. @oH]T OIIEHOYHBIX CPEJICTB).

1. IToaroToBKa K co0eceOBAHUIO
[Tpu moaroToBKe K coOece0BaHUIO BOCIOIb3YHTECh MaTepraIaMu JIEKIUA U
PEKOMEHIOBAaHHOM JIUTEPATYPOU.

2. [ToaroTroBka K rpyninoBOM JMCKYCCHH
[Ipy moAaroroBke K rpynmoBOMl JUCKYCCHUM BOCIOJB3YyWTECh MaTepHalamMu
JICKIIMN U pEKOMEHIOBAHHOM JIUTEPATYpPOH

3. [IoaAroToBKa A0KJIAAa MO 3aaHHOI TeMe
Bri6paTh TeMy goknana
Oco3Hath TeMy, LIeJW U 3aJla4d JI0KjIaga
[IpoBecTu nuTepaTypHbI MOUCK MO TEME JTOKJIaAa
CraenaTh KOHCIIEKT OCHOBHBIX ITOJIOKSHUM JOKJIaa

Ok wnN e

[ToaroToBUTH MpPE3CHTALUIO.

4. IloAroToBKA NMpe3eHTAlUNU K JOKJIATy
TexHomorus co3anus NPE3EHTALMU COCTOUT U3 TPEX ITAIOB!
Ilepsviu sman: 1InannpoBaHue Npe3eHTalUH.
[InaHupoBaHKE BKIIIOYAET:
1. Onpenenenue 1emnu.
2. Onpenenenue 3a1a4 Mpe3eHTALH.
3. ITon6op HeoOx0AMMON UHPOPMAIIUH.



4. IInaHupoBaHUe BBICTYIUIEHUS U ONPEAEIICHHE HEOOXOAMMOT0 BPEMEHH.

5. ®opMUpOBaHUE CTPYKTYPHI IPE3CHTALIUU.

6. [IpoBepka JIOTMKHM MTOJa4M MaTepuana.

7. IloAroTroBKa 3aKJIFOYEHHUS.

Bmopotu soman: Pa3zpaboTka nmpe3eHTaIuu.

Pa3paboTka mpe3eHTauuy BKIIOYAET:

1. Tlowick COOTBETCTBHS METOJOJOTHMYECKUX TpeOOBaHUN MOJITOTOBKHU
CJIaiJI0B C MPOEKTUPYEMBIMH ClIaliJlaMU TIPE3EHTALlUU.

2. Ob6ecrnieueHre BEpTUKAIBHON U TOPU3OHTAIBHOM JIOTUKU COJEP KaHUS.

3. Pa3paboTtka qu3aiiHa.

4. BpiOOp ONTUMAIBHOTO COOTHOILIEHHUSI TEKCTA U rpaduieckoil HHPpopMaIuu.

Tperuit atan. OTnaaka v NpoBepKa MPE3EHTALNH.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCLMUITJIMHBI

[IpoBeneHue NpakTHYECKUX 3aHITHH C HCIOJb30BAHUEM MYJIbTUMEIUNHOMN
amnmapaTtypbl JJi1  JAEMOHCTpallMd WUIIOCTPAaTUBHOIO Marepuana. HarmsaHeie
nocoOusi: mepuoauyeckas cucrema xumuueckux siemeHtoB .M. Menneneesa,
TabJiulla  PacTBOPUMOCTH, TabyuIa OKHUCJIMUTENbHO-BOCCTAHOBUTEIBHBIX
noreHnuanoB. s mpoBeneHuss  gabopaTopHbBIX — pabOT — UCHOJIB3yeTCs
o0opyaoBaHue y4yeOHOW JabOpaTOPUU HEOPraHWYECKONM XHMHH, B TOM YHCIIE
O6apomeTp, TEpMOMETP, PEPPAKTOMETP.



[Ipunoxenue 1

§

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJEPALIMNA

denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIIbHOE YUPEKICHHE
BBICIIEr0 00pa30BaHuUs

«/lanbHeBOCTOUYHBIN (pefepabHbIH YHUBEPCUTET)
(AB®DY)

KOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOIMYECKOE OBECIHEYEHUE CAMOCTOSITEJIbHOM
PABOTbBI OBYYAIOLHINXCHA
no qucunivinge «Oo1mas u Heopranuieckast XuMHs»
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npoduib «TeXHOTOTHM XUMHUYECKUX U HeTenepepadaThIBaIOMIUX TPOU3BOJICTBY»
dopma NOArOTOBKH OYHaSA
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Ilnan-rpauk BbINOJHEHHUSA CAMOCTOATEIbHON PadOThI 110 JUCHMILINHE

Ne Mara/cpoxn | Bua camocrositenbHoii | IlpumepHbie HOp- | @opmMa KOHTPOJIst
BBINOJIHEHHS, | pa0OThI MBI BpeMeHH Ha
n/m HejieJIst BBINOJIHEHHE, Yac.
1 cemectp
[ToaroToBka K BBINOJI- IIpoBepka oTyera o
1 1.5 HEHHIO 1a00paTOpHOI 33 BBITIOJTHEHUH
pabotel Nel-4 nabopaTtopHOi paboThI
(YcrHblii onpoc)
IIpoBepka oTuera o
[ToaroToBKa K BBITIOJ- BBITIOJTHEHUH J1abopa-
2 6-13 HEHUIO0 J1ab0paTOpHOi 33 TOpHOH paboThl (YCT-
paboTsr Ne5-9 HBIN OITPOC)
[ToaroToBka K BBINOJI- ITpoBepka oTyera o
HEHUIOo J1abopaTopHOil BBINIOJTHEHHUH J1Tabopa-
3 14-15 33 .
pabotel Nel0-14 TOpHOI paboTs! (YcT-
HBIH OIPOC)
[ToaroToBka K BBINOJI- ITpoBepka oTyeTa o
HEHUIOo J1abopaTopHOit BBINIOJTHEHUH J1Tabopa-
4 16-17 33 .
paboTsr Nel15-18 TOpHOU paboTs (Y-
HBIH OIPOC)
5 18 menens TTonroroBska k 54 SK3AMEH
1 cemecTtpa | BK3aMeHY
2 ceMecTp
[ToaroToBka Kk ycTHOMY [IpoBepka roTOBHOCTH
OTBETY 10 TEME MPAKTHU- K [IPaKTUYECKOMY
yeckoro 3aHsaTus Ne 1 — 3aHATHUIO ITYTEM
6 1-5 6. MoAroTOBKA K y4a- 21 aHaJIN3a COCTABJIEHHBIX
CTHIO B COCTaBIIEHUU MHTEJJIEKT-KapT
UHTEJJIEKT-KapThl 1O
teme paznena Nel
[ToaroToBka K yCTHOMY [IpoBepka roToBHOCTH
7 6-13 OTBETY 10 TEME MPAKTHU- 20 K [IPaKTUYECKOMY 3aHs-
YecKuX 3aHsATHil Ne 7- THUIO ITyTE€M MPOBEICHUS
13. cobecenoBaHusl.
[ToaroToBka K rpymmo- [TpoBepka roTOBHOCTH
BOI IUCKYCCHH TIO TEME K [IPaKTUYECKOMY 3aHS-
8 14-15 MPAKTUYECKUX 3aHATHHA 20 THUIO ITyTE€M OIICHUBA-
Ne 14-16. IToaroroBka HUS B y4aCTHH B IPyI-
UTOTrOBOTO JIOKJIa/1a MOBOM JIUCKYCCHH.
IToaroroBka nokiiaaa mno OrneHuBaHue 10KJIa1a
9 16-17 TEME NPAKTUYECKUX 3a- 20
Hsatui No 17-18.
10 18 nenens ITonroroska k 27 SK3aMen
2 ceMecTpa | dK3aMEHY




TpeboBaHusi K NpenCTaBICHUIO U O(YOPMIIEHHUIO PE3YJIbTATOB CAMOCTOS-
TEJIIbHON pabOoThl; KPUTEPUH OLIEHKHU BBITIOJHEHUS CAaMOCTOSITEIBHOW KPUTEPHH
OLICHKH BBITIOJIHEHUSI CaMOCTOSTEIBHOW pabOThl HAXOAATCA B COOTBETCTBUU C
[Tpukazom Ne 12-13-850 ot 12.05.2018 r. O6 yrBepxknenuu [lonoxenus o ponmax
OLIGHOYHBIX CPEJICTB 00pa30BaTENbHBIX MPOTPAMM BBHICIIETO 0Opa30BaHUSI — IMPO-
rpaMmM OakajiaBpuara, CeuainTeTa, Maructparypsl JIBOY.

XapaKkTepuCTHKA 3aJaHUH VIS CAMOCTOATEIbHOI padoThl CTYACHTOB H
MeETOAUYECKHE PEKOMEHIAUH 110 UX BHINOJTHEHHUIO

3agaHue HA J0M K BBINOJHEHHIO JadopaTopHoii padoThl Nel-4

[IpocMoTpeTs MaTepuan JEKIHd, YYEOHHMKH U TMOATOTOBUTHCS K YCTHOMY
OTBETY IO TeMe JIabopaTOpHOI padOTHI.

3agaHue Ha I0M K BBINOJHEHHUIO J1a00paTopHoii padoThl Ne5-9

[IpocMoTpeTh MaTepuan JeKIHi, y4eOHUKH, U TOATOTOBUTHCS K YCTHOMY
OTBETY IO TeMe JIabopaTOpHOI PabOTHI.

3agaHue HA J0M K BHINOJHEHUIO JadopaTopHoii padoTel Nel(-14

[IpocMoTpeTs MaTepuan JEKIMd, YYEOHHMKH U TOATOTOBUTHCS K YCTHOMY
OTBETY IO TeMe JIabOpaTOpHOI pabOTHI.

3ajaHue Ha I0M K BBINOJHEHHIO JadopaTopHoii padoThl Nel5-18

[IpocMoTpeTs MaTepuasl JEKIHi, Yy4eOHMKH U TOJATOTOBUTHCA K YCTHOMY
OTBETY IO TeMe JlabopaTopHOoil paboThl. [ToaroToBKa K coOece0BaHHUIO.

[Tpu moaroToBKe K coOece0BaHUIO BOCIIOIb3YHTECh MaTepraIaMu JIEKIUA U
PEKOMEHIOBAaHHOM JIUTEPATYPOM.

IToaroroBka a0KJ1ajaa mo 3aJaHHON TeMe

Bri6paThs TeMy nokmaja.

Oco3Hathb Temy, 11U U 3aJja4d JTOKJIaia.

[IpoBectu muTEpaTypHBIA NOUCK 1O TEME JTOKJIA/IA.
CraenaTh KOHCIIEKT OCHOBHBIX ITOJIOKESHUM JOKIa/a.

ok wnE

[ToaroToBUTH MpE3CHTALIHIO.

Cmpykmypa omuema no 1a60pamopHoi paoome

OTtyeThl O 71a0OPATOPHBIM pabOTaM MPEACTABISAIOTCSA B 3JIEKTPOHHOU (op-
Me, TIOJIrOTOBJICHHBIE KaK TEKCTOBBIC JOKYMEHTHI B peakTope MSWord.



Otuer no padboTte J0JKEH OBITh 0000MIAIOIIUM TOKYMEHTOM, BKJIIOYATh BCIO
HH(OPMAITUIO TT0 BBIMOTHEHUIO 3aJJaHUH, B TOM YHCIIC, IIOCTPOSHHBIC TUATPAMMBI,
TaOJIULIBI, IPUIIOKEHUS, CIIMCOK JINTEPATyphbl U (WJIM) pacyeThbl, COMPOBOXK/as He-
O00XOJUMBIMU TIOSCHCHUSIMH W WLTIOCTPAlUSIMH B BHJE CXEM, JKPaHHBIX (opM
(«CKpPUHIIIOTOBY) U T. .

CTpykTypHO OTYET MO JiabopaTopHOU padoTe, KaKk TEKCTOBBIM JTOKYMEHT,
KOMIUJIEKTYETCS 10 CIEAYIOLIEH CXEME:

—  TumynsHoll 1ucm — 00a3amenvbHas KOMIIOHEHTa OT4YeTa, IepBas cTpa-
HUIIA OTYETa, MO MPUHITON IJid Ja0OpaTOPHBIX PaboT Gopme (TUTYIBHBIA JUCT
oT4eTa JOJHKEH pa3MemIaThes B 001eM ¢aiine, Tie mpeCcTaBlIeH TeKCT 0TYETa);

—  Hcxoousie oanubie K 8binonHeHUo 3a0anuil — 00s3aTesbHas KOMIIOHEHTA
oTYeTa, C HOBOM CTPaHMIIBI, COJIEPKAT YKa3aHUE BapUaHTa, TEMbI U T.].);

—  OcHosHnas yacme — MaTepuaibl BBIMOIHEHUS 3aJaHul, pa30uBaeTcs 1o
pyOpHKaM, COOTBETCTBYIOIIUX 3aJaHUSAM paOOTHI, C HEPAPXUUCCKON CTPYKTYPOW:
pas3ziessl — MoJIpa3/ieiabl — MYHKTHI — MMOANYHKTBI U T. 1.

—  PexkoMeHayeTcss B OCHOBHOW YacTH OTYeTa 3arojioBKM pPyOpHK
(monpyOpuk) maBaTh UCXO U3 (GOPMYIUPOBOK 3aaHUM, B (hOPME OTTIArOJbHBIX
CYIIECTBUTEIbHBIX;

—  Bwvisoow — obs13aTenbHass KOMIIOHEHTA OTYETa, COACPKUT 0000IIaroIIue
BBIBOJIBI TI0 paboTe (Kakue 3a/layd PeIlieHbl, OLIEHKa Pe3yJbTaTOB, YTO OCBOECHO
TPY BBITIOJTHECHUU PabOTHI);

—  Cnucox numepamypvl — 00s3aTellbHasgs KOMIIOHEHTa OTYeTa, C HOBOM
CTPaHHUIIBI, COJAEPKUT CIMUCOK UCTOYHUKOB, HCIOJIH30BAHHBIX MPHU BBITOJIHEHUH
paboThl, BKJIIOYAs DJIEKTPOHHBIE HWCTOYHHUKH (CIIHCOK HYMEPOBAHHBIM, B
COOTBETCTBHH C MPAaBUJIAMHU ONUCaHUs Onbiuorpadun);

—  Ilpunosicenus — HeoOs3aTeNbHAasE KOMIIOHEHTA OTYETa, C HOBOW CTpaHU-
IbI, COICPKUT JIOTIOJIHUTEIbHBIE MaTepUaIbl K OCHOBHOM YacTH OTYETA.

Iloozomoeka npezenmayuu u 00K1aA0a

[Ipe3eHTanus, corinacHO TOJIKOBOMY CIIOBapro pycckoro ssbika J.H. Yma-
KOBa: «... COCO0 mojaun WH(MOpPMAIMHU, B KOTOPOM MPHUCYTCTBYIOT PUCYHKH, (O-
Torpaduu, aHUMAIMS U 3BYK». /{7151 MOATOTOBKY Mpe3eHTAIMN PEKOMEHYEeTC sl C-
nojp3oBaTh: PowerPoint, MS Word, Acrobat Reader, LaTeX-oBckuii maker
beamer. Camasi mpocTas mporpamma JJisl co3JaHus npe3eHtanuid — Microsoft
PowerPoint. [Iist moaroToBKH Mpe3eHTAMM HEOOXOAMMO coOpaTh U 00paboTaTh
HavyaJIbHYI0 HHPOPMAIHUIO.

[TocnemoBaTeMbHOCTH MMOATOTOBKY MTPE3EHTAIINHN

1. UeTko chopMynupoBaTh 1elb MPE3CHTAIUN: BBl XOTUTE CBOIO ayTUTOPHIO
MOTHBUPOBATH, yOCIUTh, 3apa3UTh KaKOW-TO HAECEH WM MPOCTO (GOPMAITLHO OTUH-



TaThCs.

2. Omnpenenuth KakoB OyneT gopMar Mpe3eHTalMu: KUBOE BBICTYIUICHUE
(Torga, CKoJIbKO OYyJIeT ero MpoAOJKUTEIbHOCTD) I JIEKTPOHHAS pacchUIka (Ka-
KOB OyJIeT KOHTEKCT MPE3EHTALINH).

3. OTo6path BCIO COAEPKATENBbHYIO YacTh JJIs MPE3CHTAIlMd U BBICTPOUTH
JIOTUYECKYIO LIETIOUKY MPEICTABICHHUS.

4. OnpeaenuTh KI0UeBble MOMEHTHI B COJICP>KaHUM TEKCTA U BBIJICIUTD UX.

5. OnpenenuTh BUABI BU3yaIN3alMU (KapTUHKHU) JJII OTOOpaKEHHUS UX Ha
ciaiijax B COOTBETCTBUU C JIOTUKOH, IEIbI0 U celu(UKON MaTepuaa.

6. IlomoOparh au3aiiH U GopMaTUPOBATH CJANABI (KOJIMUYECTBO KAPTUHOK U
TEKCTa, UX PACIIOJIOKEHHE, IIBET U pa3Mep).

7. IIpoBepuTh BU3yalbHOE BOCIPUSATUEC MPE3EHTAIIUH.

K Bumam Buzyanuzanuu OTHOCSITCS WJUTFOCTpaIluu, oOpasbl, JHArpaMMBbl,
Tabnuiel. MimocTpanus — npeacTaBieHne peaibHO CYIIECTBYIOIMIETO 3PUTEIIbHO-
ro psaga. O6pas3el — B OTJIMUKME OT WUTHOCTpanuii — metadopa. VX HazHaueHHe —
BBI3BaTh SMOIIMIO U CO3/IaTh OTHOIIICGHUE K HEW, BO3JeHCTBOBATh Ha ayauToputo. C
MIOMOIIIBIO0 XOPOIIIO MPOJYMAHHBIX W MPEACTaBIsIEMbIX 00pa3oB, HHPpOpMAITUSI MO-
KET HAJIOJTO OCTAThCS B MaMSITH 4esoBeka. Jluarpamma —Bu3yanu3aiust KoJInde-
CTBEHHBIX U KayeCTBEHHBIX CBsi3ed. X mcnonb3yroT mns yOenuTenbHOM JeMOH-
CTpalliu [IaHHBIX, [JI1 MPOCTPAHCTBEHHOI'O MBIIUICHUS B JIOMOJHEHUE K JIOTHYe-
ckoMy. Tabnuiia — KOHKPETHBIW, HATJISIHBIA M TOYHBIN MOKa3 JTaHHBIX. Ee ocHOB-
HO€ Ha3HAYEHUE — CTPYKTYPUPOBATh MHGPOPMAIMIO, YTO MOPOM OOJIerdaeT BOC-
IPUSATUE JAHHBIX ayIUTOPUEN.

[IpakTHyeckue COBETHI 10 MOATOTOBKE MPE3CHTALINU

- TOTOBBTE OTAECIBHO: MEYATHBIN TEKCT + CIaWabl + pa3IaTOYHbIA MaTEepU-
a;

- CJIaiJIbl — BU3yalibHAs MOoa4a MHGOPMAIINH, KOTOpas AOJKHA COAEPKATh
MUHUMYM TEKCTa, MAKCUMYM H300PaKEHUH, HECYIIUX CMBICIOBYIO HATPY3KY, BbI-
[JISIAETh HATJISIAHO U MPOCTO;

- TEKCTOBOE COJEPKAHUE MPE3EHTALUN — YCTHASI peUYb WIH YTEHUE, KOTOpast
JIOJI’KHA BKITIOUATh apTYMEHTHI, (DAKThI, TOKA3aTEIHCTBA U AYMOIIHH;

- peKOMeHAyeMoe unciio ciaiaos 17-22;

- o0s3aTenbHas HHGOPMALHS 71 MPe3eHTAINN: TeMa, GaMuIis 1 MHUIIA-
Jbl BBICTYNAIOIIETO; TUIAH COOOILEHMS; KPATKHE BBIBOJBI M3 BCErO0 CKA3aHHOIO;
CIIUCOK MCTOJIb30BAHHBIX UCTOYHUKOB;

- pa3AaTOYHBINA MaTepHal — JOJKEH 00eCTIeunBaTh Ty e TITyOMHY U OXBar,
YTO U )KMBOE BBICTYIUICHHE: JIFOJH OOJBIIE TOBEPSIIOT TOMY, YTO OHH MOTYT YHECTH
¢ co0oil, ueM HCYE3aINUM H300paKCHHSIM, CIIOBA W CIAiIbl 3a0bIBAIOTCSA, a pas3-
JATOYHBIA MaTepHhall OCTAETCS MOCTOSIHHBIM OCS3a€MbIM HANlOMHUHAHUEM; pa3ja-



TOYHBIA MaTEpPHAJ BaXHO Pa3/laBaTh B KOHIIE MPE3EHTALNN; PA3JaTOYHbI MaTEpH-
anbl JOJDKHBI OTJIMYATHCS OT CIANI0B, TOJKHBI ObITh O0J1€€ NHPOPMATHBHBIMHU.
Jloknazn, corimacHO TOJKOBOMY CIOBapro pycckoro ssbika J[.H. Ymakosa:
«... cOOOIIEeHnE N0 3aIaHHOM TeMe, C LEJbI0 BHECTH 3HAHUA U3 JOMOJHUTEIbHOM
JUTEPATypbl, CHCTEMAaTU3UPOBATH MAaTEpUyl, IPOWLIIOCTPUPOBATH IPUMEPAMHU,
pa3BUBaTh HABBIKM CaMOCTOSITEIBHOM pabOThl ¢ HAYYHOW JIUTEpaTypo, Mo3HaBa-
TEJNbHBIA MHTEPEC K HAYYHOMY MO3HaHUIO». Tema nokiazga qojkHa ObITh COIrIaco-
BaHHa C NIpenojaBateneM U 14 coOoTBETCTBOBAaTh TeMe yueOHOro 3aHsaTus. Mare-
puanel MpU €ro MOATOTOBKE, JOJKHBI COOTBETCTBOBATH HAYYHO-METOJMYECKUM
TpeOOBaHUAM By3a M ObITh YKa3aHbl B JokJajze. HeoOxonumo cobmoaars peria-
MEHT, OTOBOPEHHBIN MpU MOJYyYEHUHU 3ajaHusl. VumrocTpauu JOJIXKHBI OBITH J10-
CTaTOYHBIMHM, HO He uype3MepHbIMU. Pabora cTyaeHTa HajJ JAOKIAIO0M-
npe3eHTalell BKIoYaeT OTpabOTKY YMEHHUS CaMOCTOSITENIbHO 0000111aTh MaTepu-
aJ ¥ JeJaTh BBIBOJIBI B 3aKIOYEHNUN, YMEHUSI OPUEHTUPOBATHCS B MaTEpHale U OT-
BeYaTh Ha JOTIOJHUTENIbHBIE BOIPOCHI CIylIaTeseil, 0OTpabOTKy HABBIKOB OpaTop-
CTBa, YMEHHS IPOBOJUTH AUCTYT. JJOKIaAuUKK JOHKHBI 3HATh M YMETh: COOOIIATH
HOBYIO MH(OPMAIINIO; UCTIOIB30BaTh TEXHUUECKHE CPEICTBA; XOPOILIO OPUEHTUPO-
BaTbCA B TEME BCETO CEMUHAPCKOTO 3aHATHUA; TUCKYTUPOBAaTh U OBICTPO OTBEYaTh
Ha 3a/IaHHbIE BOIPOCHI; YETKO BBIMIOJHATH YCTAHOBJICHHBIA periiaMeHt (He Oosee
10 MUHYT); UMETH IPEACTABIECHUE O KOMIIO3ULIMOHHOM CTPYKTYpE OKJIana U JIp.

Cmpykmypa gpicmynienus

Berymnenune nmomoraer o6ecneynTh ycrnexX BBICTYIUIEHUS 10 JIF0OON TeMaTu-
ke. BeTynnenue nomkHO colepikaTh: Ha3BaHUE, COOOIIEHUE OCHOBHOW HJIEH, CO-
BPEMEHHYIO OLICHKY MPEAMETA U3JIOKEHHUSI, KPATKOE MEPEYUCIEHUE paccMaTpuBa-
€MBIX BOIIPOCOB, JKUBYIO MHTEPECHYIO (GOPMY H3IIOKEHUS, aKIICHTUPOBAHUE BHU-
MaHHsI Ha BOXKHBIX MOMEHTaX, OPUTHHAIBHOCTH NoaxoAa. OCHOBHAs 4acTh, B KO-
TOPOM BBICTYIAIOIINHN JOJDKEH IITyOOKO PACKPBITh CYTh 3aTPOHYTOM TEMBbI, OOBIYHO
CTPOUTCS MO MPUHIMIY OTYeTa. 3ajaya OCHOBHOW YacTHU — MPEICTAaBUTh J0CTa-
TOYHO JAHHBIX JIJISi TOTO, YTOOBI CIIYIIATETN 3aMHTEPECOBATNCH TEMOUN U 3aXOTENN
O03HAKOMHTBCA ¢ MaTtepuasiamu. 1Ipu 3TOM jorudeckas CTpykTypa TE€OpETUUECKOTO
0JI0Ka He JOJHKHBI 1aBaThCsl 0€3 HATJISIHBIX MOCOOU, ayTM0-BU3YaTbHBIX U BU3Y-
ANBHBIX MaTEpUaJOB. 3aKIIOUEHHUE — SICHOE, YeTKOe 0000IIeHHEe U KPATKUE BBHIBO-
Ibl, KOTOPBIX BCErAa XKAyT CIYLIATENH.

TpeOoBaHus K NpeaCTABJICHUIO U 0OPMJICHUIO Pe3yJIbTATOB
CAMOCTOSITEJIbHOM PadoThI

Tpe0oBaHUA K KOHCIIEKTY ISl IPAKTUYECKNAX 3aHATHIM:



1. JoyxkeH ObITh B OTAEIBHOMN TETPaaH, MOJMUCAHHBIM.

2. O0sA3aTeNnbHO NHCaTh IJIaH 3aHATUS C YKa3aHUEM TEMbI, BOIPOCOB, CIHC-
Ka JIMTEPATYPBI U UCTOUHUKOB.

3. OtpaxaTh IpoOJIEMATUKY BCEX MOCTABIECHHBIX BOMPOCOB (aHAIU3 UCTOY-
HUKa, JIUTEPATYPHI).

4. IMeTh 10 HUM apryMEHTUPOBaHHbIE BbIBOJbL. CIIOBO «apryMeHTHPOBAH-
HBIE)» SIBJIECTCA KIIIOUEBBIM. [ 1aBHOE - OKa3yeMOCTh BHIBOJOB.

Kpurtepuu oieHKH BBINIOJHEHUSI CAMOCTOSTEIbHOM PadoThI

KonTtpons caMocTosTenbHOM paboThl CTYIEHTOB MPEIyCMaTPUBAECT:
— COOTHECEHHE COJEPKAHUS KOHTPOJIS C EeJIIMHU 00yUYeHus;
— OOBEKTUBHOCTH KOHTPOJIS;
— BaJUIHOCTH KOHTPOJI (COOTBETCTBHUE MPEABSIBISIEMbIX 3aJaHUN TOMY, YTO
MPEIoIaraeTcsi IPpOBEPUTH);
— nmuddepeHmaniio KOHTPOJIbHO-U3MEPUTEIBLHBIX MAaTEPHAIIOB.
®opMbI KOHTPOJISI CAMOCTOSITETLHON PabOTHI.
1. [TpocMOTp M TIpOBEPKA BBHITIOIHEHHUS CaMOCTOSTEILHONW PabOTHI Mperno/ia-
BaTeJIEM.
. CaMmonpoBepka, B3auMOITPOBEPKA BBIMIOJIHEHHOTO 3a/1aHKs B TPYIIIIE.
. O6cyxeHue pe3ysbTaToB BHITTOJIHEHHON paboThl Ha 3aHSATHH.
. TectupoBanmue.
. [TucbMenHbIN Ompoc.
. YCTHBIN onpoc.
. UnauBuayanbHOe cobecenoBaHue.
. CobecenoBanue ¢ rpyImomu.
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. DK3aMeH.

Kpurepun o1ieHKH pe3yabTaTOB CaMOCTOSATEIIBHONW PadOThI

Kpurepusimu o1ieHOK pe3ylbTaToOB BHEAYAUTOPHOW CaMOCTOATENbHON pado-
ThI CTYAEHTA SIBJISFOTCS:

— YPOBEHBb OCBOEHHS CTYJCHTOB Y4eOHOTO MaTepuana;

— YMEHHUs CTYAEHTA UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS IIPU BBIIIOJIHECHUHU
MMPAKTUUYECKUX 3a/aY;

— chOpPMUPOBAaHHOCTH O0IICYUCOHBIX YMCHHIA;

— YMEHHMS CTy/JE€HTa aKTUBHO HCIIOJb30BaTh AJEKTPOHHBIE 00pa30BaTEIIbHbIC
pPECYPCHI, HAXOAUTH TPeOyIONIyrocs MH(POpMAIMio, W3ydaTh €€ M MPUMEHSITh Ha
MPaKTHUKE;

— 00OCHOBAHHOCTb M YETKOCTh U3JIOKEHUS OTBETA;

— odopMIIeHHE MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMU;



— YMEHHE OPUEHTUPOBATHCS B MOTOKE MH(OPMAIINH, BBIICIATH TJIABHOE;

— YMEHHE 4eTKO chopMynaupoBaTh NpodiIemMy, MPEII0KUB €€ pelieHrue, Kpu-
TUYECKU OLIEHUTH PELICHUE U €r0 MOCIEACTBUS,

— YMEHME M0Ka3aTh, MPOAHAJIMU3UPOBATH aJIbTEPHATUBHBIE BO3MOKHOCTH, Ba-
PHUAHTHI JIEUCTBUN;

— yMeHue c(hOpMHUPOBATH CBOIO MO3UIIUIO, OLICHKY M apIyMEHTHUPOBATh €€.

[Ipu nmpoMeXyTOYHOM aTTeCTallMu OOYYarOIIMMCS YCTaHABIUBAIOTCS OIICH-
KU:

— 10 3K3aMeHaM U JudPepeHIMpPOBAHHBIM 3aueTaM: «OTIUYHO», «XOpO-
I0», «yJIOBJIETBOPUTEIBHO» U «HEYIOBIETBOPUTEILHOY;

— TI0 3aYeTaM: «3aUYTE€HO» U «HE 3aYTCHOY.

B 3adeTHyI0 KHMXKKY CTYJIEHTa U B DK3aMEHAIIMOHHYIO BEJIOMOCTb BHOCSTCS
TOJIBKO TIOJIOKUTEIIbHBIE OIEHKH, HEYIOBJIICTBOPUTEIILHBIC OIICHKH BHOCSTCS
TOJILKO B 9K3aMEHAIIMOHHYIO BEIOMOCTb. [Ipu 3amosHEeHUN BEJOMOCTH HE JIOMYC-
KarOTCsl IPOUCPKH WM He3arnoJHeHHbIe Tpadbl. HesBka cTyaeHTa Ha sk3aMeH (3a-
4eT) 0€3 YBOKUTEIBHOM MPUYUHBI MOXKET OBITh 3aCUMTaHa KaK MOJyYeHUE HEY10-
BJICTBOPUTEILHOMN OIICHKH, IIPU TOM B BEJOMOCTH JIEJIACTCS 3aMUCh «HE SBUJICS.

OneHkH, BBICTABIICHHBIE SK3aMEHATOPOM [0 UTOTaM 3K3aMEHOB, HE MOJijIe-
&KaT MIepecMOTpy.

CtyzneHT, HE COTJIAaCHBIN C BBICTABICEHHOM OIIEHKOM, UMEET MPaBO B TEUCHUE
cleyroniero pabovero AHs MOJATh 3asBICHHUE, COrNIACOBAHHOE C PYKOBOAMUTEIEM
OOII, na umsa aupexropa Ilkomnsl (dpunuana) ¢ mpock0oil 0 Tepecaade dK3aMeHa
KoMuccuu. B ciiydyae 000CHOBAaHHOCTH MOJAHHOTO 3asBiieHUs AupekTop IIKomsl
CO37aeT KOMHUCCHUIO B COCTaBe HE MeHee 3 MPOQMIbHBIX MPernoaBaTenieil mo cooT-
BeTCTBYIoIIEH Kadeape. OleHka, ojydeHHas CTYJACHTOM BO BpeMs Mepecadu K-
3aMeHa KOMHUCCHH, SIBJISETCS OKOHUATEIHHOM.

Kpumepuu oyenxu

OueHka «5» cTaBUTCS TOrJa, KOTJa:

— CryneHT cBOOOHO MPUMEHSET 3HAHUS HA TIPAKTHKE;

— He pomyckaet omnOOK B BOCIIPOM3BEAECHUN U3YYEHHOTO MaTepuaa;

— CryzneHT BblIETSET TTIaBHBIE MOJIOKEHUS B U3YUYEHHOM MaTepHuale U He 3a-
TPYJIHSIETCSl B OTBETaX Ha BUAOU3MEHEHHBIE BOIIPOCHI;

— CryzaeHT ycBauBaeT BeCb 00BEM MPOTPAMMHOTO MaTepUana;

— Marepuan opopmiieH akKypaTHO B COOTBETCTBUH C TPEOOBAHUSIMU;

Ouenka «4» cTaBUTCS TOTJa, KOTJa:
— CryaeHT 3HaeT BeCh U3yUYECHHBIN MaTepuan;

— OtBeuaet 0e3 0cOObIX 3aTPYTHEHHU Ha BOIIPOCHI MPENOJABATEIS;



— CryaeHT ymMeeT NpUMEHSTh OJIyYeHHbIE 3HAHUS Ha MPAKTHUKE;

— B ycCJIOBHBIX OTBETax HE JOMYCKAET CEPhE3HBIX OIIUOOK, JIETKO YCTPAHSIET
OTpEJICNICHHbIE HETOYHOCTHU C MOMOIIBIO JIOMOTHUTEIBHBIX BOIMPOCOB MPEMo/iaBa-
TEJIS;

— Matepuan odopmiieH HEJOCTATOUHO aKKYpaTHO U B COOTBETCTBUU C Tpe-
OOBaHUAMU,

Ornenka «3» cTaBUTCS TOTJa, KOTrja:

— CryneHT oOHapyXHBaeT OCBOCHHUE OCHOBHOTO MaTepHaia, HO UCIIBITHIBACT
3aTPYJHEHUS TPU €r0 CaMOCTOSITEIbHOM BOCTIPOW3BEJICHUHN U TpeOyeT MOIOIHHU-
TEJIbHBIX JIOMOJIHSIOIIUX BOIPOCOB MPEINOAaBaTelIs;

— IlpenmounTtaeT oTBEYaTh Ha BOMPOCHI BOCIIPOU3BOISIIEIO XapaKTepa U Uc-
IBITHIBACT 3aTPYAHEHUS MPU OTBETAX HA BOCIIPOU3BOISIINE BOIIPOCHI;

— Marepuan odhopmiIeH HE aKKypaTHO WK HE B COOTBETCTBUU C TPeOOBaHU-
SIMM;

O1eHKa «2» CTaBUTCS TOTJa, KOT/a:
— V cTyaeHTa UMEIOTCS OTAEIbHBIC MPECTABICHUS 00 U3y4aeMOM MaTepura-
Jie, HO BCe, e OOJIbIas 4acTh HE YCBOCHA,
Marepuan odhopmiIeH HE B COOTBETCTBHH C TPEOOBAHUSIMU.

HNcnonb3oBaHue MeTOAA AKTUBHOTO 00y4eHHUA (MHTEJJIEKT - KapT)
NPHU peaju3annu padoyeil MporpaMMsbl IMCHUIITHHBI
«O0mas n HeopraHuvdeckasi XUuMHUsI»
3aKOHBI NOCTPOCHHUS HHTEJLJIEKT-KAPT:

1) yetkas GOpMyIHPOBKA TEMBI (MICH) HHTCILICKT-KAPTHI;

2) rpaduueckoe u300pakeHUEe TeMbl (MIEH) B BHIC LIEHTPaIbHOrO o0Opasa,
PUCYHKA;

3) acconuupoBaHUE;

4) TpyNIHUpPOBKA aCCOIMAIUH IO ONPEICICHHBIM MTPH3HAKAM;

5) CTPyKTypHpOBaHUE acCOIUAIIHIA ITO ONPEICICHHBIM IPHU3HAKAM;

6) rpadudeckoe CTPYKTypHUpOBaHUE — JOOABJICHHUE KITFOUEBBIX BETBEH K IICH-
TpaJibHOMY 00pa3y;

7) 3amnoiHeHHE rpauUecKoil CTPYKTYPHI;

8) oxuBieHHE TpadUICCKON CTPYKTYPHI — JI0OABICHUE CUMBOJIMKH, acCOIU-
HUPYIOLIEHUCS CO CII0BAMU;

9) BBIICIICHNE CTPYKTYpPHI — BBIJICIICHHE KITFOUEBBIX BETBEW IBETHBIMH OJIO-
KaMH;



MHU.

10) ycraHOBNICHHE OOBEKTUBHBIX CBSI3CH MEKAY OJIOKAMU WM HX 3JIEMEHTa-

Pecypchl 1151 OpraHu3anum MeTo1a MHTEJJIEKT-KapT
1. ®aun - gyar

2. Kannensipckue matepuaisl (Mapkepsl, KieH, I[BeTHast OyMara, HOXHHUIIBL. )



[Ipunoxenue 2

MMHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUNCKOM ®EEPALINA
denepanbHOE rocyAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE yUPEXKACHHE
BBICILIEr0 00pa30BaHuUs

«JlaJIbHEBOCTOYHBIN (peAepAIbHbIN YHHBEPCUTED)
(AB®DY)

KOJIA ECTECTBEHHBIX HAYK

®OHJI OLIEHOYHBIX CPEJICTB
Mo JMCIIMIIJINHE «Oﬁlllaﬂ H HEOPpraHMYeCKad XUMHUA»

Hanpasienne noarorosku 18.03.01 Xumuueckasi TeXHOJI0T s
npoduinb «TeXHOTOrnM XUMHUYECKUX U HeTenepepadbaThIBaIOMIUX TPOU3BOJICTB»
dopma nNOArOTOBKH OYHAS

BaaauBocToK
2020



IHacmopt ®OC

Kon u ¢popmyanposka
KOMIIeTeHIIUH

Jrtansl GOPMHPOBAHUA KOMIETEHIMHU

—€CTECTBEHHOHAYYHYIO CYITHOCTb IIPOOJIEM, BO3-
HUKAIOIIKX B X0JI€ MPO(HECCHOHAILHON JAeSATEIb-
HOCTH;

3uaer —COBpPEMEHHOE MPUKJIaHOE POrpaMMHOE obec-
MEYEHHE, TAKEThI MPUKIAAHBIX IPOTrPaAMM IS
OIIK-1 crioco6HOCTEFO pelIeHus HayYHO-TEXHUYECKUX 3a7a4 B 00JIacTH
1 TOTOBHOCTBIO HC- XUMUM,
MOJIE30BaTh OCHOBHEIE
—MPUBJICYD ISl PELIEHUS MPOOIIEM, BOSHUKAIOIIUX
3aKOHBI €CTECTBEHHO- <
B X0/1¢ MPoeCCUOHAITBHOM JEATETLHOCTH COOT-
Hay4HBIX JIUCUIUIUIMH B " o
podeccHoRaTbHOM BETCTBYIOIINMA (PU3UKO-MATEeMaTHYECKUH ara-
p Ymeer pat
NeATEIILHOCTH
—HCIIOJIb30BaTh CETEBHIE KOMITBIOTEPHBIE TEXHOJIO-
Uy ¥ 0a3bl IaHHBIX B CBOEH MpeaIMeTHOMN 00Ja-
CTH
Brnaneer —TEOPETUYECKUMU 3HAHUSAMU B PEIICHUH 3a]1a4 B
00J1aCcTH XUMHH,
3Haer CTPOEHUU BEIIECTBA, MPUPOJE XUMUYECKOM CBA3U B
OIIK-3 roToBHOCTHIO Pa3IMYHBIX KJIACCaX XUMHYECKUX COEUHEHUIT
HMCIOJIb30BaTh 3HAHUS O
WCII0JI30BATh 3HAHMS O CTPOCHHUU BEILIECTBA, TPHU-
CTPOEHUH BEIIECTBA, o
o pOJie XMMUYECKOH CBSI3U B Pa3JIMUYHBIX KJ1accax
MPUPOJE XUMUYECKOI VMeeT o o
XAMHUYECKUX COCTMHECHUM I HOHUMAaHUS CBOMCTB
CBSI3H B Pa3IMUHBIX
MAaTepHAIOB U MEXaHNW3Ma XUMHYECKUX MTPOIIECCOB,
fJraccax XUMITHCCKIX MMPOTEKAIOIINX B OK afoIeM MHpPE
COEOUHEHUHN JUIS 1O- P pyx P
HUMAHKS CBOMCTB Ma- HaBpikamu 10 UCMOJIBb30BaHUIO 3HAHUN O CTPOCHUH
TepUANIOB M MEXaHHU3Ma BEIIIECTBA, MPUPOJE XUMUYECKOUN CBA3U B pa3iny-
XUMHYECKUX [POLEC- Bnaneer HBIX KJIacCaX XMMHYECKHX COCTUHEHHUI IS ITOHU-
COB, IPOTEKAOLIUX B MaHHs CBOMCTB MAaTepHUAJIOB U MEXAaHU3Ma XHUMHU-
OKPYKAIOLIEM MUPE YECKHUX MPOIECCOB, MPOTEKAOIIUX B OKPYKAIOIIEM
MHpE
— OCHOBHBIE METOJIbl MATEMaTHUECKOTO aHAIN3a U
MO/JICTTUPOBAHHUSI, TEOPETUUYECKOTO U IKCIIEPUMEH-
TaJIbHOTO UCCIIEIOBAHUS, HEOOXOUMBIE I U3Y-
3Haer YEHUS XUMUU;
TIK-12 cnocoGHOCTBIO —00J1aCTH TPUMEHEHNS OCHOBHBIX €CTECTBEHHOHA-
paccyuTeIBaTh HOpMa- YYHBIX 3dKOHOB U MHKCHCPHBIX 3HAHUH B IIpo-
THUBBI MaTepHUAJILHBIX (1)GCCI/IOH8_J'IBHOI71 ACATCIIbHOCTHU
3aTpat ChIpbsi, MATCPH- — OPUMEHATH METOJIBI MATEMATUYECKOTO aHAIU3a U
aJI0B, pCAarcHTOB 1 Ka- MOJIETTUPOBAHHUS, TEOPETHUECKOTO U DKCIIEPUMEH-
TaIu3aToOpPOB, UCIIOIb- TAJIBHOI'O UCCIIENOBAHUSA, I U3YUEHUS XUMUU;
3yCMBIX B IIPOU3BO/- — OIMCAaTh MaTEMAaTUYECKUMU METOIaAMH IIPOLIECCHI
YmMmeet

CTBC IIPOAYKIINN

" SABJICHHA, HeO6XO,[[I/IMOCTB HUCCICIOBAaHUA KOTO-
PBIX BOBHHUKACT B HpO(bCCCHOHaHBHOﬁ ACATCIIb-
HOCTH

— MCIO0JIb30BaTh MaTEeMaTHICCKUM arrapar B IIpHu-
MCHCHHH K XUMHWYCCKHM 3aKOHaM, IIOHUMAaTb




CyTh PacCMaTPUBAEMBIX (PU3UKO-XUMHUYCCKHX SIB-
JIEHUI ¥ IPUMEHSATH COTJIACHO 3TOMY COOTBET-
CTBYIOIIHE (PU3HKO-XUMHUYECKHUE 3aKOHBI

— HaBbIKaMHU I10 IPUMCHCHUIO MCTOJJOB MaTCMAaTH-
YCCKOT'0 aHaJIn3a U MOACTIUPOBAHUA, TCOPECTUYC-
CKOTI'O M SKCIICPUMCHTAJIBLHOTO UCCICIOBAHUSA IJIS
M3Yy4YCHUs XUMUU,

Braneer —HaBpIkaMu XUMHUYECKHX, a TAKKE OOLIENO3HaABA-
TEJIBHBIX YMEHUM Kak JUls PEIIEHUS HAy4HO-
TEXHHYECKUX 337124 B IIPO(PECCHOHATBLHOM Jest-
TEILHOCTH, TaK U JUIs PYHIaMEHTAIBHOM MOro-
TOBKH M CAMOCOBEPIIIEHCTBOBAHHUS
3Haer CBOMICTBA XUMHUUECKNX 3IIEMEHTOB, COCINHECHNIN U
ITK-21 roroBHOCTBIO MaTepHaIOB
HCII0JIL30BATh 3HAHUE UCII0JIb30BATh 3HAHNE CBOMCTB XMMHYECKHX DJIe-
CBOWMCTB XUMHUYECKUX VeerT MEHTOB, COCIMHEHUI U MaTepHaIOB Ha X OCHOBE
JJIEMEHTOB, COEIUHE- JUISL pEIICHHS 3a/1a9 TIPO(ECCHOHATBHOM JeATENb-
HUW 1 MaTepUajoB Ha HOCTH
UX OCHOBC JUIST petre- Hagsikamu perienus 3a1a4 npo(ecCHOHaTBHON
HUs 337124 IpodeccHo- Brajeer NIeSITeTHHOCTH C MCIIOJIb30BAaHMEM 3HAHUI CBOIICTB

HaJILHOM NeATeIbHOCTH

XUMHUYCCKUX JJIEMCHTOB, COG)II/IHGHI/Iﬁ H MaTcpura-
JIOB Ha UX OCHOBEC

Ne KonTposnupyembie Koabl u 3tansl popmMupoBanus O1neHoYHBbIE CpeaCcTBA
n/n pazaeinbl / TeMbl KOMIIeTeH LI i N
TeKyIIuii NMPOMeKYTOY-
JUCHUTLIMHBI
KOHTPOJIb Hasl aTTecTa-
uus
PA3JIEJ 1. 3HaeT IpoBepka
Tema 1.1 OcHOBHBIE TOTOBHOCTH K
TIOHSITHS U 3aKOHBI XH- 1a60paTOPHBIM DK3aMeHaInOHH
muw (4 Jac.) paboram Nel-7. BI€ BOITPOCHI
Tema 1.2 Ctpoenne IIpoBepka oruera. | NeNe 1-21
aToMa W Ieproande- KonTponsnas
e 1 Tep OIIK-1 crio- P
ckuit 3akoH /.. MeHn- pabora.
COOHOCTBIO U
neneeBa (4 Jac.)
TOTOBHOCTHIO | YMEET ITpoBepka
Tema 1.3 OcHOBBI T€O-
. HCIIONTB30BaTh TOTOBHOCTH K
pUH XUMUYECKOH CBSI3U
4 ) OCHOBHBIE 3a- 1a00paTOpHBIM DK3aMeHaIMOHH
gac.
1 KOHBI eCTe- paboram Nel-7. bI€ BOIPOCEHI
PA3IEJI 2. OcHOBEI
N CTBEHHOHAY- IIpoBepka otuera. | NoNe 1-21
XUMHYECKOW TePMOJIN-
HBIX JUCITU- KontponsHas
HaMHUKU. XUMHYECKast
TUTHH B TIPO- pabora.
NHHCTHEKA, (heccronanbpHOI
Tema 2.1 Xumuueckast Bnaneer [IpoBepka
JIeSITeTHHOCTH
TEpPMOJANHAMHUKA, JHEP- TOTOBHOCTH K
reTuka rnpoiiecca (4 nabopaTopHBIM DK3aMeHaIOHH
gac.) paboram Nel-7. bI€ BOIIPOCHI
Tema 2.2 Kunernka [IpoBepka otuera. | NoNe 1-21
XUMHYECKUX MpoLec- KonTponsHas
coB (2 yac.) pabora.




Tema 2.3 Xumunueckoe
paBHOBecue (2 vac.)

3Haer IMpoBepka
TOTOBHOCTH K
PA3AEJI 3. Teopus MPAKTUYECKOMY
pacTBopoB XuMuye- 3aHsaTuio Ne 6 DK3aMeHaIMOHH
CKHE CUCTEMBI C TIOMOIIBIO bI€ BOIIPOCHI
ITK-12 cnoco®6- H b
. M 1, THUBHOT" oNo —
Tema 3.1 JlucniepcHbie HOCTEIO DAC erojia ax oro | NeNe 22-37
Y KOJUJIOUIHBIE CHUCTe- p o0yueHust
CUHUTHIBATH
MbI (2 vac.) «MHTeNnneKT
., |HOpMaTHUBBI
Tema 3.2 OOmME CBOWA- KapTa»
MaTCpUuaJIbHbIX
CTBa pacTBOPOB
3aTpaT ChIpbdA, | YMeEET Brimonnenne
Tema 3.3Teopust iiek-
N MaTepHajoB, 71a60paTOPHBIX
TPOJIUTUYECCKOMN JUCCO-
S peareHToB U paboT NeNe 8-16. | Dk3aMeHALMOHH
KaTajau3aTopOB, ITpoBepka bI€ BOIIPOCHI
Tewma 3.4 Konuue-
HCITOJIb3YEMBIX OTYETOB. NeNe 22-37
CTBCHHBIE XapaKTePH-
B IIPpOM3BOJICTBE KOHTpOHBHaH
CTHKH TIpoIiecca dJieK-
N MPOTYKITUH pabora.
TPOJIUTHYECCKOMN JUCCO-
I[AAIH. Bnaneer Brmmonaenue
DK3aMeHaIMOHH
JabopaTOPHBIX bi€ BOTPOCH!
aboT NeNe 8-16
4 NeNe 22-37
IIpoBepka otueroB
3Haer ITpoBepka
TOTOBHOCTHU K
MPaKTUIECKOMY
3aasaTaio Ne 8-9 ¢ | Dk3aMeHalMOHH
MIOMOIIBIO METO/IA | bIe BOIPOCEHI
IIK-21 roroB-
PA3JIEJI 4. Kowm- aKTHUBHOT'O NoNe 38-41
HOCTBIO HC-
TJIEKCHBIC COSTMHEHUSI. 00yJeHus
MOJTb30BaTh
Tema 4.1 Ctpoenne . «HTEMIeKT
3HAaHUE CBOWCTB
KOMITJICKCHBIX COEH- KapTay
. XUMHUYESCKUX
HEHUH
3JIEMEHTOB, cO- | YMeeTr Brimonxnenue
Tema 4.2 OcHOBBI T€O- .
eIMHEHNN U nabopaTopHBIX
PHH KPHCTAIITHYECKOTO
MaTepHuaioB Ha pabotr NeNe 17 -
L DK3aMeHaInOHH
WX OCHOBE JIJIs 18.
Tema 4.3 OcoOrie CIITEHIS 3a7a4 MoBepka BI€ BOITPOCHI
(hopMBI KOMIUTEKCHBIX p POBEp NoNe 38-41
N mpogeccuo- OTYETOB.
COCIMHEHUI .
HAJBHOM Jies- Kontponbenas
TENbHOCTH pabora.
Bnaneer Brimonnenue
DK3aMEHalMOHH
1a60paTOPHBIX bie BONPOCH!
abot NeNe 17 -18
p NeNe 38-41
IIpoBepka oTuyeroB
PA3EJ 5. Ceorictea | OIIK-3 ucnonb- | 3HaeT

3JIEMEHTOB TJIABHBIX
nonrpym [lepuonnye-
CKOH CHCTEMBI U X
COEIMHEHUN

Tema 5.1 CoiicTBa
snemenToB VII rpymibl
[JIABHOU MMOATPYIIIBI |
WX COeUHEeHU (2

30BaTh 3HAHMS
0 CTPOSHHH
BEIIECTBa, IPHU-
pole xumuie-
CKOH CBSI3U B
Pa3TUYHBIX
KJaccax XHMH-
YECKHX COCJIH-

IIpoBepka
TOTOBHOCTH K
MIPAKTHIECKUM
3agsaTusaM Nel0-16
C nmoMoInibo
Merona
WHTEIUICKT-KapT

Hoxnan (YO-3)
OK3aMeHaAIMOHH
bI€ BOIIPOCHI
NeNe 4263




4ac.)

Tema 5.2 CpoiictBa
31eMeHTOoB VI rpynmsl
[JIaBHOM MOATPYNIIBI U
UX coeArHeHui (2
4ac.)

Tema 5.3 CpoiictBa
3JIEMEHTOB V I'PYIIIBI
[JIABHOW MOATPYIIIBL U
uX coeArHeHuH (2
4ac.)

Tema 5.4 CpoiictBa
anementos III u IV
CPYIIBI TJIABHOW MOJ-
TPYIIIBI ¥ UX COeTUHE-
Hul (2 Jac.)

Tema 5.5 Obmme cBoii-
CTBa IIEIOYHBIX U IIIe-
JIOYHO3EMEbHBIX Me-
tasos (1 gac.)

PA3JIEJI 6. CBoiicTBa
3JIEMEHTOB ITOOOYHBIX
noarpynu [lepuonnye-
CKOM CHCTEMBI U BX
COEMHEHUH.

Tema 6.1 OOmwme cBoii-
CTBa DJIEMEHTOB I10-
60uHBIX TToATrpyTIH Ile-
PUOINYECKON CHCTEMBI
" UX coeauHeHuH (1
gac.)

Tema 6.2 CpoiicTBa
snemenToB VII rpymnmsl
MO0OYHON TTOJITPYIIITHI
1 UX COSAMHEHHH (2
gac.)

Tema 6.3 CoiictBa
anemeHToB VI mobod-
HOH NOArpYHIBI U UX
coennHeHnH (2 Jac.)
Tema 6.4 CpoiicTBa
snemeHToB IV u V
TPYIITBI TOOOYHOM
MIOTPYTINEI ¥ KX CO-
eqMHEeHMH (2 Jac.)
Tema 6.5 CpoiicTBa
3JIEMEHTOB TPHA/IbI
JKele3a U MX COeInHe-
HHH (2 Jac.)

HEHUH JJId T10-
HUMaHUs
CBOMCTB MaTe-
puanoB u mexa-
HU3Ma XUMUYe-
CKHUX OpoLec-
COB, MIPOTEKA-
IOIIHUX B OKPY-
JKarOLIEM MUpPE




IIIkayia oueHNBAHUS YPOBHS CGOPMHUPOBAHHOCTH KOMIIETCHIMH

Kona u popmy- JTtansl (OPMUPOBAHUS KOMIIETEH- | KPUTEPHH NMoKa3aTesau
JIMPOBKA KOM- MM
NeTeH A
- 3HaeT ecTecTBEH- CIOCOOHOCTh
HOHAY4YHYIO CYIII- JIaTh OIpezene-
- €CTECTBEHHOHA- | HOCTh MPOOJIEeM, BO3- | HUS

YUHYIO CYIIHOCTB IIPO-
0J1eM, BO3HHMKAIOIIHX B
x0JIe MpohecCUOHATb-
HOM JIeATEIbHOCTH;

HUKAIOIIUX B X04€
npodeCCHOHATBHON
JIEATEIbHOCTH,;

- 3HaeT OCHOBHI CO-

OCHOBHBIX TIOHSI-
THH NTPEIMETHON
o0actu coBpe-
MEHHOT'0 TIpH-

3naer (1o-
OrOBBIi - COBPEMEHHOE BPEMEHHOI0 MpH- KJIaJIHOTO IIPO-
p oBeHb) MPUKIAAHOE IPOrpaMM- | KIIAHOTO IIPO- rpaMMHOT0 obec-
yp HOe oOecrieueHune, make- | TpaMMHOro obectie- | TIeYeHUs], ITAKEThl
THI TIPUKJIATHBIX TIPO- YeHUSI, TAKEThI IPU- | MPUKIATHBIX
rpamMM I pelieHus KJIQTHBIX IPOTPaMM | TIPOTpamMM JJIs
HaY9IHO-TEXHUYECKUX JUISL pEIIICHNs Hayd- | peleHus Hayd-
3a7a4 B 00JIaCTH XUMUH, | HO-TEXHUYECKUX 3a- | HO-TEXHUYECKUX
OIIK-1 croco0- Jad B 00J1acTH XU- 3aja4 B 00JIacTH
HOCTBIO UCIOJIb-
YMeeT npuBieds Ui | CIIOCOOHOCTH
30BaTh OCHOBHBIC
SAKOHLL 6CTe - TIPUBJICYD IS perienus mpobiem, M3YIUTh HAyYHBIC
pereHus mpodiieM, BO3- | BO3HUKAIONMIUX B XO- | ONMpemeIeHus
CTBEHHOHAYYHBIX
N — HUKAOIIUX B X0/€ IIPO- | J1e IpoeCcCHOHANIb- | OTHOCHUTEIBHO
(heccroHaNbHOM J1es- HOU JIeSTENbHOCTH 00BeKTa | TIpe-
npodeccronansb- N
N TENBHOCTU COOTBET- COOTBETCTBYIOLIUI MeETa UCCIEe0Ba-
HOH AIGTETLHO- CTBYIOITHI (PU3NKO [107637000) HUS,
CTH Ywmeer (ipo- yro o . ’
. MaTEeMaTUYECKUH anna- | MaTeMaTUYECKUN - CITOCOOHOCTD
JIBUHYTBIH )
pat arnmapar MPUMEHSATH Me-
- HCIIOJIb30BaTh YMeeT ucnoap30BaTh | TOABI HAYYHBIX
CETEBbIE KOMITBIOTEPHBIE | CETEBBIE KOMITbIO- HCCIEN0BaHUN
TEXHOJIOTUH U 0a3bl TEPHBIEC TEXHOJIOIUU | JUIsl HECTaHAPT-
JIAHHBIX B CBOEH mpen- 1 0a3bl JaHHBIX B HOT'O peuIeHus
METHOH o0yracTu CBOEH MpeIMETHOU MOCTaBJICHHBIX
obmactu 3amaq
Brnageer Teopernde- | cmocoOHOCTB
- TEOPETUYECKHU- CKHMH 3HAHUSIMHU B BJIAJIETh TEOpE-
Brazeer MM 3HaHUSIMU B pelie- peLIeHnH 3a1a4 B THUYECKUMH 3Ha-
HUU 3371249 B 00JIaCTH 00IacT XUMHN HUSIMU B pelire-
XUMAA HUH 327124 B 00-
JIACTU XUMUH
OIIK-3 roroBHO- CIIOCOOHOCTh
CTBIO HCIIONIB30- MaThb olpenene-
HHUS
BaTb SHAHWA O 3HAeT CTPOEHNH Be-
CTPOEHHUH Belle- 5 ( CTPOCHHH BEIECTBa, IeCTBA, IPHPOTE OCHOBHBIX IOH-
Haer (mo- MPUPOAE XUMUYECKOM . THI O CTPOCHUHU
MO OTOBBII 0113);1313/1 B pa3IUYHbIX XHMHHCCKOMN CBA3N B BeIIIeCTBE. npu
aaeckon o 1 % OBEHbB) KnaccaxpngquCKHx PasyITHbIX Kraccax one XI/IMI’/IHE
34U B pa3IMYHBIX yp M XUMHYECKHX COCIIA- p N
KJiaccax XuMuue- COCIMHCHNU HeHMit CKOH CBiA3U B
CKUX COEIUHEHUMN pasAvIHbIX KJIaC-
711 TIOHUMaHUS Cax XUMHUYCCKUX
CBOICTB MaTepu- COCIMHCHHUH
aJIoB M MCXaHH3- | Ymeer (po- | — HCII0JIL30BATh YMeeT ucnonp3oBaTh | - CHOCOOHOCTD
Ma XUMHYICCKUX JBUHYTBIH) 3HaHUSA O CTPOECHHUH Be- 3HAHUS O CTPOECHHUH HCII0JIb30BaTh




MPOLIECCOB, MPO-
TEKAIOIINX B
OKpY’Karomem
MHPE

IIECTBA, IPUPOJIE XUMH-
YEeCKOM CBS3H B pasjivy-
HBIX KJIaccax XMMHUYe-
CKUX COCMUHEHUHU IS
MIOHUMAaHUS CBOMCTB
MaTEpUaJIOB U MeXa-
HHU3Ma XUMHUYCCKUX
MPOIIECCOB, POTEKAFO-
IIUX B OKPYXKAIOIIeM
MUpE

BEILIECTBA, IPUPOJIE
XUMHUYECKOM CBSI3HU B
pa3IUYHBIX Kjaccax
XUMHUYECKHUX COEIH-
HEHUH JJ1s TIOHUMAa-
HUSI CBOMCTB MaTe-
pHAJIOB U MEXaHU3MA
XUMHUUYECKUX IPO-
LIECCOB, MPOTEKAI0-
LIMX B OKPYKAOLIEM
MHpE

3HaHUS O CTPOE-
HHUHU BEIIICCTBRA,
MIPUPOJE XUMHU-
YECKOM CBS3U B
pa3IMYHbIX KJac-
CaxX XUMHUYCCKUX
COCOUHCHUM IIJIs
IIOHUMAaHUA
CBOMCTB MaTepH-
aJIOB U MEXaHU3-
Ma XUMHUYCCKUX
MPOLECCOB, MPO-
TEKAIOIIUX B
OKpY>KarolleM
MHpE

- Hasrikamu no
HCIIOJIb30BAaHUIO 3HAHUM
O CTPOEHUHM BEIIECTBA,
MIPUPOAE XUMUYECKOMN
CBSI3U B PAa3JIUYHBIX
KJ1accax XUMHYCCKUX

Bnaneer HaBeikamu
10 MCIIOJIb30BAHUIO
3HAHWUM O CTPOEHUU
BEILIECTBA, IPUPO/IE
XUMHWYECKOU CBS3H B
pa3IMYHBIX Kjlaccax
XUMHYECKUX COCIIH-

- CIOCOOHOCTE
HCII0JIb30BaTh
3HAHUS O CTpOe-
HUH BEIIECTBA,
IIPUPOJIE XUMHU-
YeCcKOH CBS3H B
pa3anme KJ1ac-
CaxX XUMHUYCCKUX

Bnangeer . . COEMHEHUHN IS
COCIUMHCHNU 1A ITIOHU- HCHWU J1A IIOHHUMa-
o o IIOHUMAaHU I
MaHUs CBOMCTB MaTCpU- HHUsI CBOUCTB MaTe- o
CBOICTB MaTepH-
aJIOB U ME€XaHU3Ma XU- pyuajioB U MEXaHU3Ma
aJI0B ¥ MEXaHH3-
MHUYECKHX TPOIIECCOB, XUMHYECKUX TPO-
MPOTEKAIOIINX B OK [[ECCOB, IPOTEKAID M@ XHMITHECKIX
)KI;IOIJ_IGM MHUpe > 1IMX B Z)Kp Katoem | - PONCCCoB, Tpo-
p Py TEKaIOIUX B
MUpe
OKpYXKAaroIeM
MUpe
3unaer ocHOBHBIE Me- | CIIOCOOHOCTB
- OCHOBHBIE Me-
TOJIbl MaTeMaTHYe- JIaTh OIpesene-
TOJIbl MATEMATUYECKOTO
CKOTO aHali3a U MO- | HUSI OCHOBHBIM
aHalu3a U MOJICITUPOBA-
JIETUPOBAHUS, TEO- METOo/IaM Marte-
HUS1, TEOPETHYECKOTO U
PETHUYECKOrO ¥ 9KC- | MAaTHYECKOTO
JKCHEPUMEHTAILHOTO
MEPUMEHTATBHOTO aHalm3a 1 Mojie-
HCCIeN0BaHus, HEO0X0-

5 5 3Haer (11o- A — HCCIICTOBaHMS, He- JUPOBAHMS, TCO-
TK-12 cnoco6- POTOBBIH ) th 00XOIUMEBIC IS PETHIECKOTO H
HOCTBIO paccyu- XAMHH; .

YPOBEHB) B oB1ACTH Thive. | A3YHCHIS XHMHUK; 9KCTIIePUMEH-
TIBATH HOpMATH- OIS OCHOBHELX é)CTe 3Haer 061aCcTH NpH- | TATbHOTO HCCIIe-
BbI MaTCpHaIb- CTBEHHONAVHLX saKo. | MEHEHAA OCHOBHBIX | Jl0BaHS, HE00-
HBIX 3aTpaT Chbl- OB 1 HHKZEG o~ ecTeCTBEHHOHAYY- XOJIUMBIE JIJIST
pbil, MaTepHanos, SHAHHE B 11 0£eccno HBIX 3aKOHOB ¥ WH- W3YUYCHUS XUMHH
D oo HaJIbHOU I[EEITGJ'IBHOCTH KKCHEPHBIX 3HAHMH B
TaInsaTopos, He- npodeccroHaTbHOM
MOJIb3YEMbIX B
MOM3BONCTBE - NPUMEHSTh Me- | YMeeT mpUMeHsTh CIOCOOHOCTBIO
NpoyKIIH TOJIbl MATEMATHYECKOr'0 | METO/bI MATEMATH- MTAHUPOBATh
aHallu3a ¥ MOJICTIUPOBA- | YECKOro aHaJIN3a U 9KCTIIePUMEH-
HUSI, TCOPETHYECKOTO U | MOZEIMPOBAHUS, TaJbHBIC HCCIIC-
Ywmeer (mpo-
e IKCIEPUMEHTAILHOTO TEOPETUYECKOr0 U JIOBAHUSI, TIOJTY-
yr UCCIICIOBAHUS, VTS U3y~ | OKCIEPUMEHTAIBHO- | 4aTh, 00pabaThl-

YCHUA XUMHH,
- OIIuCaTh MaTc-
MAaTHUYCCKUMH MCTOJaMH

IO UCCIIEIOBAHUS,
JUTSL U3YYICHUS XH-
MHH;

BaTb U aHAJIN3U-
poBaTh MaTCMa-
THUYCCKOI'o aHa-




MPOLIECCH U SABJICHUS,
HEOOXOANMOCTh HCCIIe-
JOBAaHUS KOTOPBIX BO3-
HUKaeT B mpogeccro-
HaJIBHOU JIeSITENbHOCTH
- UCIIONIb30BATh
MaTeMaTU4YECKUH anmna-
paT B IpUMEHEHHH K
XUMHYECKUM 3aKOHAM,
NOHUMATh CYTh pac-
CMaTpHUBaeMbIX (PU3UKO-
XUMHUYECKUX SIBJICHUH 1
PUMEHSTH COTJIacHO
3TOMY COOTBETCTBYIO-
e Qu3nKo-
XUMHYECKUE 3aKOHBI

YMeer onucaTth Ma-
TEeMaTHYCCKUMU Me-
TOaMH MPOIIECCHl U
SIBJICHUS, HEOOX O/ -
MOCTbH HCCJICIOBAaHMS
KOTOPBIX BO3ZHUKAET
B Ipo(heCCHOHATb-
HOH JIeSITEIILHOCTH
‘YMeeT UCIoabp30BaTh
MaTeMaTHYeCKUI
arnmapaT B pUMEHe-
HUH K XUMHYECKUM
3aKOHaM, [IOHUMAaTh
CyTh paccMaTpHuBae-
MBIX (PU3HKO-
XHUMHUYECKUX sIBJIC-
HUW U IPUMEHSTH
COTJIaCHO ATOMY CO-
OTBETCTBYMOIIHE (HU-
3UKO-XMMHUYECKHE
3aKOHBI

7132 ¥ MOJICIH-
poBaHMUs, TEOpe-

THYECKOTO M IKC-
HepPUMEHTAIIBHO-
T'O UCCIICIOBAHMUS

- HaBBIKAMH 110
MIPUMEHEHHIO METOIOB
MaTEeMaTHYECKOro aHa-
JM3a 1 MOJICTTUPOBAHMSI,
TEOPETUUYECKOTO U DKC-
MIePUMEHTATBHOTO HC-
CIIEIOBAHMUS TSI H3yde-
HUS XUMUU,

- Hapreikamu xu-

Bnaneer HaBbIKaMu
10 IPUMEHEHHUIO Me-
TOOB MaTeMaTH4e-
CKOI'o aHajm3a U Mo-
JIeTUPOBAHUS, TEO-
PETHYECKOro U KC-
MIePUMEHTAITBHOTO
HCCIIEN0BaHuUs s
M3YUICHUS XIMHUH;
Bmaneer naBpIkamu

CnocoOHOCTB K
OTIINYHOMY
BJIQJICHUIO HABBI-
KaMHU 110 HpI/IMe-
HEHHIO METO0B
MaTeEMaTHYECKO-
ro aHaJn3a u Mo-
JICIIMPOBAHMS,
TEOPETHYECKOr 0
1 DKCIICPUMECH-

Braaneer
(BICOKH) MHYECKHUX, a TaKiKe 00- XHMHYECKUX, a TaK- | TaJIbHOIO Hcce-
IIEMO03HABATEIbLHBIX ke o0Iero3HaBa- JIOBaHUS IS
YMEHUHU Kak JUIsl perie- TENbHBIX YMEHUH KaK | U3y4eHUs XUMUU
HUS HAY9IHO- JUTS peleHns Hayd-
TEXHUYECKHUX 3aJ1a4 B HO-TEXHUYECKUX 3a-
npodeccCHoHaNbHOM Ae- | mad B mpodeccuo-
SITEIBHOCTH, TaK U IS HAJIBHOU JIeATEIBHO-
(hyHImaMeHTamsHOU MON- | CTH, TaK U I (yH-
TOTOBKH M CAMOCOBEP- JIaMEHTaIbHOM 1O/I-
[IEHCTBOBAHHUS TOTOBKH U CaMOCO-
BEpPIIIEHCTBOBAHUS
CITOCOOHOCTH
TK-21 rorosro- . 3HaHHE CBOWCTBA Jlath onpenere-
CTBIO UCITOIB30- 3Haer (1}0— 3HAeT CBOMCTBA XUMHU- HMIECKIX SJ6- HHS
BAaThH 3HAHME pOTOBBIi YeCKUX SJEGMCHTOB, co- MEHTOB, COSIIHEHH OCIEOBHBIX HOH?I:
CBOMCTB XUMHUe- | YPOBEHB) eIMHEHUI 1 MaTEepUAIOB ’ THW TIPEeAMETHON
1 MaTepHaJIOB
CKHX DJIEMEHTOB, o0macTH uccie-
COCIMHEHUM 1 JIOBaHUS;
MaTcpHaJIOB Ha YMEET HCIOJIb30BATh YMeer ucrons30BaTh | - CIIOCOOHOCTh
HUX OCHOBE ISt 3HAHHE CBOMCTB XUMHM- 3HAHHE CBOWCTB XU- | MCIOJIB30BATH
pemeHns 3ana4 YECKHUX JJIEMEHTOB, CO- MHYECKHUX DJIEMECH- 3HaHWE CBOMCTB
npoheCcCHOHAb- Yueer (HPO_ €IMHEHUM U MaTEpHajIoB | TOB, COSAUHCHUN 1 XUMHYECKAX
P , coen
HOH JCSITEIbLHO- JIBMHYTBIH)

CTH

Ha UX OCHOBE JUIS pe-
meHus 3371349 rpodec-
CHOHAJILHOM JIeSITENbHO-

MaTepHaIoB HA X
OCHOBE JIJIs1 pellIeHUs
3aiay npogeccuo-

2JIEMEHTOB, CO-
eIUHEHUHN U Ma-
TEepUaJOB Ha UX




CTH

HaJbHOM JCATCIIBHO-
CTH

OCHOBE IS pe-
IICHUS 3a]1a4
npogheCCHOHATb-
HOH JesaTeIbHO-
CcTH

Bnaneer

HaBbIKAMH pCHICHI/IH 3a-
Jav mpoheCCUOHaATBHOMN
JICATECIHPHOCTH C UCIIOIb-
30BaHHUEM 3HAHUM
CBOMCTB XMMHUYECKUX
3JICMEHTOB, COCIMHCHUM
n MaTepI/IaJIOB Ha UXxX
OCHOBE

Bnaneer HaBeikamu
penieHus 3a1a4
npodeCCHOHATBHON
JIeSITEILHOCTH C HC-
MOJIL30BAHUEM 3Ha-
HUM CBOMCTB XHUMHU-
YECKHUX DJIEMEHTOB,
COCIUHCHUM U MaTe-
pHaJIOB Ha UX OCHOBE

- CIOCOOHOCTE
perieHus 3a1a4
npoheCCHOHATb-
HOH nesaTeabHOo-
CTH C HUCHOJIB30-
BaHWEM 3HAHUI
CBOMCTB XUMHYE-
CKHUX DJIEMEHTOB,
COCOUHCHUN 1
MaTepuaioB Ha
HUX OCHOBE




MeTtoanyeckue peKOMeH/IalMU, ONpe/Ie/sIiolue Npoueaypbl OeHUBAHUS pPe-
3yJIbTATOB OCBOCHUS AMCIHUILIHHBI

IIpomexxkyTouHass arrecTauMsi CTYAeHTOB. lIpoMexyrouHas arrecrauus
CTYJICHTOB MO0 aucuuiuinHe «O01as 1 HeOpraHuveckas XUMUs» MPOBOJUTCS B CO-
OTBETCTBHM C JIOKAJbHBIMU HOpMaTHUBHbIMH akTamu JIBDY u sBusercs oOs3a-
TEJILHOM.

OueHo4YHbIE CPeICTBA VI POMEKYTOYHOM aTTecTalun

Bomnpocsl k 3k3amMeHy

1. OcHOBHBIC TIOJIOKEHUSI ATOMHO-MOJICKYJISIpHOTO YyueHus. (OCHOBHBbIC
CTEXMOMETPUYECKHUE U Fa30BbIE 3aKOHBI.

2. [londaTtne »SKBUBaJICHTA. 3aKOH DJKBHBAJCGHTOB U €ro MPaKTUYECKOE
UCIIOJIb30BAHUE

3. KBaHToBO-MexaHu4eckass Mojenb aroma. JIBoWCTBeHHas mpHUpoja
anekTpoHa. [lonstre aromHo# opoutanu. KBantoBsie uncia.

4. DNeKTpOHHbIE KOHPUTYpaIlMi aTOMOB. DIIEKTPOHHOE CTPOECHHE aTOMOB U
MOJIEKYII.

5. CoBpemMenHas popmynupoBka nepuoaudeckoro 3akona JI.1. Menneneena.
Ilepuognyeckass cucremMa 3JIE€MEHTOB. XHMHUYECKHE CBOMCTBA DIIEMEHTOB
paznuuHbix rpynn lleppuoguueckoil CUCTEMBI MU HMX Ba)XXKHEHIIUX COEIUHEHUHU.
3aBUCHMOCTHh CBOMCTB 3JIEMEHTOB M 00pa3yeMbIX UMM COEIUHECHUM, PEaKIIMOHHOM
CIIOCOOHOCTH BEIIECTB OT MOJIOKEHHSI JIEMEHTA B TIEPHUOINIECKON CUCTEME.

6. Metonpl W cpeiCcTBA XHUMHYECKOTO HCCIICIOBAHUS BEIIECTB M UX
IIPEBPALICHUMN.

/.Buapl ¥ XapaKTEepUCTUKH XUMHYECKOM CBsi3U. (OCHOBBI TEOpPUH
XUMHUYECKOU CBS3U B COEMHEHUSAX Pa3HBIX TUIIOB, CTPOCHHE BEILIECTBA.

8. KoBanenTtHas cBs3b. MeToj BaJeHTHBIX CBs3ei. [ mOpuamu3anus.

9. OcHOBBI METO/Ia MOJICKYJISIPHBIX OPOUTANICH.

10. Honnas cBs3b.

11. Meramnnueckass CBsI3b. XHUMHYECKash CBSI3b B  MHOI'OATOMHBIX
MOJIEKYJIaX.

12. Cunbl MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS: BOJAOPOIHAS CBSI3b, CHJIBI
Ban-gep-Baansca.

13. OcHOBHBIE TOHATHS W ONPENEICHUS XUMHUYECKOW TEPMOJIMHAMUKH.
[TepBoe HayanO TEPMOAMHAMUKY U €0 IPUMEHEHHE K XUMUYECKUM CUCTEMaM.



14. Owuranenug. Tepmoxumus. DHEpreTMka XUMHUYECKHUX IPOLIECCOB.
OHepreTuueckue 3PPeKTbl XUMHUUECKUX PEAKIIUA.

15. 3axon I'ecca u ero cinenctBus. Tepmoxumudeckue ypaBHeHus. Bropoe
HayaJio TEPMOANHAMUKH.

16. Ourponus. CBoOoanas sHeprusi ['MOOca u HampaBlIeHUE XUMHYECKOTO
npouecca. Kpurepun camMonpou3BOJIBHOIO MPOTEKAaHUs MpolLecca B Pa3IUUHbIX
CUCTEMaX.

17. CkopocTh XMMHYECKOM peakIMH U €€ 3aBUCUMOCTh OT MPHUPOABLl U
KOHLIEHTpAI[M! PeareHTOB, TEMIIEPATYPHI.

18. Ilonsitue o MexaHu3me xumMudeckod peakuuu. llopsgoxk u
MOJIEKYJISIPHOCTD PEAKIIHH.

19. ®wusuuyeckuil CMbICT KOHCTAHTBI CKOPOCTH XMMHUYECKOM peaKlHH.
3aBUCUMOCTbh KOHCTAHT CKOPOCTH OT TEMIEPATyphl. Y paBHEHUE AppeHuyca.

20. DHeprus akTUBalMH, €€ (PUINYECKUN CMBICI, METObI ONPEICICHUS U3
OTBITHBIX JaHHBIX. [loHsATHE O Teopuu akTUBHBIX coyaapeHuit. [lonsaTtue 00
AKTUBHOM KOMIUIEKCE M TEOPUH aOCOJIOTHBIX CKOPOCTEM peakuuu (Teopus
AKTUBHOTO KOMILIEKCA).

21. OOpatumble  peakuumud. XuUMHYeckoe  paBHoBecue.  KoOHCTaHTBHI
paBHOBecUs. YCIOBUA cIBUTa XuMHuueckoro paBHoBecus. [Ipunuun Jle-Illarenbe.
VYcnoBus MpakTUUECKOM 00paTUMOCTH XUMUYECKUX PEaKIUH.

22. Jlucniepcubie cuctembl. Kitaccudukaius v TepMoIuHaMUKa UCTIEPCHBIX
cucteM. B3ecu. 301u U renu.

23. Tlonsatue o xomwmouaHblx cuctemax. CocraB aucnepcHoi (asbl
KOJUIOWJIHBIX CHCTEM. XapaKTepUCTHUKAa CBOWCTB KOJUIOMAHBIX PAacTBOPOB.
Komnongnoe cocrosnue BemiectBa. IloBepXHOCTHbIE — sBieHHSA. JIBOWHOM
DJICKTPUYECKUN  CIIOW M DJICKTPOKMHETUYECKHE  SIBJICHHS. Y CTOMYHUBOCTh
JUCIIEPCHBIX CUCTEM.

24. Vctunnbie pacTBOpbl. CriocoObl BHIPAKEHHS KOJIMYECTBEHHOI'O COCTaBa
pacTBOpOB.

25. PacTtBOpeHue Kak GU3HKO-XUMHUUYECKHUN TIpoliecc. TernaoTra pacTBOPECHHS.
Xumuueckas Teopusi pactBopoB MenneneeBa. CoinbBaTbl. Duznueckas TEOpHs
pactBopoB Bant-I'odda. SBnenue ocmoca.

26. DNEKTPOIUTHI U HEINEKTPOJIUTHI. OTKIOHEHHE PACTBOPOB AIIEKTPOITUTOB
ot 3axkoHOB Payns u Baat-T'ododa.

27. Teopust SIEKTPOIUTUYECKON  NHUCCOIMANUA.  XapakTep  HOHOB,
oOpa3ylomuxcsi B pacTBOpax pPa3IUYHBIX dJIeKTpoauToB. CoNbBaThl HOHOB
(KabnyxoB).



28. KucioTel, OCHOBaHUS U COJU C TOYKH 3PEHHS BJICKTPOJIUTHUYECKOU
JUcconranuu. 3aBUCUMOCTh XapakTepa AUCCOIMAIMU THAPOOKUCU OT 3apsaa u
paauyca IeHTpaILHOTO aToMa. AMQOTEpHbIE TUIPOOKHUCH.

29. Tlonstue 00 wuHaukatopax. OOMEHHBIE pEaKIMU MEXAYy HOHAMMU.
CokpailleHHbIE HMOHHBIE ypaBHeHUs peakiuid. [IpousBeneHue pacTBOPUMOCTH.
Peakuus HelTpanuzanuu.

30. Crenenp 5JeKTponUTHUECKOW  auccounanuu. Ee  onpenenenue.
®dakTOpHI, BIUAIONME HA CTENEHb AJIEKTPOIUTHYECKON qucconanuu. CuibHbIE U
cnabpie anekTposauthl. llocrmemoBarenbHasi AUCCOIMAIMA. 3aKOH pPa3BEICHUS.
KoncranTa aucconuanuu caadbiX 3JIE€KTPOTIUTOB.

31. TlonsiTe O COBPEMEHHOU TEOPUHU CUIIBHBIX JIEKTPOIUTOB. AKTUBHOCTH
MOHOB M 2JIEKTpoJUTOB. MlOHHAas cuia pacTBopa.

32. DnexkTpojuTHYecKas auccoluainus BoAbl. MIoHHOE mpou3BeeHne BOJIbI.
KoHnneHTparust BOJOPOIHBIX HOHOB M BOJOPOAHBIN MOKA3aTElb.

33. T'maponuz comeii. KonmuecTBeHHbIE  XapaKTEPUCTHKH  MpoIecca
TUAPOJIN3a: KOHCTAHTA U CTETICHBb THAPOJIN3a.

34. OKuCIUTETHLHO-BOCCTAHOBUTEIIHHBIC pEeaKInH. Onpenenenue
OKHCITUTENS, BOCCTAHOBUTEIIS, MIPOIlecca OKUCIICHUs, BoccTaHOBNeHus. KoHcTanTa
PAaBHOBECUSI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINY.

35. DnexTpojHbIe MTOTEHIAAJIBI. OKHCINTENBHO-BOCCTAHOBUTEIIBHOE
paBHOBecue.  OKHUCIMTENBHO-BOCCTAHOBUTENIbHBIE  MOTEHHHaNbl.  Dopmyia
Hepucra.  Kpurepun  camonpOW3BOIBHOIO  NPOTEKAaHUS  OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUI.

36. Psg HanmpsokeHUS W €ro TepMoJauHaMHYeckoe obocHoBaHue. [loHsTHE O
rajqbBaHUYECKOM DJIEMEHTE.

37. Tlpomecc anekTponu3a. DJIEKTPOIU3 PACIJIABOB U BOJHBIX PAaCTBOPOB
AIEKTPOJIUTOB.

38. CtpoeHue KOMIUICKCHBIX coeauHeHui. KoopauHamumoHHas Teopus
Bepuepa. Homenknarypa. ucconnanus. KoHCTaHTa HECTOMKOCTH. Y CTOWYUBOCTh
KOMIUIEKCHBIX COEUHECHUU.

39. H3omepusi KOMIUIEKCHBIX COCAMHEHUHN (TeoMeTpuyueckasi, OmnThyYecKas,
ruApartHas). 3aKOHOMEpPHOCTb TpaHCBIUsAHUSA (YUepHsieB). Tumbl KOMIUIEKCHBIX
COCIMHEHU.

40. Teopus xpuctammmaeckoro mons (TKII). Cummerpus KOMIUIEKCOB.
Oxkpacka. MarHUTHBIA MOMEHT. DHEPrus CTaOWIN3alNK, CIAPUBAHKUE JJIEKTPOHOB,
W3MEHEHHE JHEPruM KoMIuiekca. PacueT »Heprum u H3MEHEHUSI SHEpPruu
KOMITJIEKCHBIX coenuHeHnid. Kriaccudukamuss KOMITIEKCOB (BBICOKOCITHHOBEIE,
HMOHHBIE u BHEIIHEOPOUTAIIbHBIE; HU3KOCIIUHOBBIE, KOBaJICHTHBIE,
BHYTPUOPOUTAIIbHBIE).



41. OcoOble (QOopMBI KOMIUIEKCHBIX COEIUHEHUH: MHOIOSIEpHbIE U
BHYTPEHHUE KOMIIJICKCHI. N30n0aMKUCIOTHI 151 M30MOJIMCOJIH.
['eTepononMKUCIOTHI, TreTeponoaucoau. KoMIIEKCHbIE COEIUHEHUsS TPHUaAJbl
Kene3a. KOMIIEKCHBIE COEIUHEHMS INIATUHOBBIX METa/IoB. J[BOWHBIE coOlU -
KOMIUJIEKCHBIE COCTUHEHUS.

42. OCHOBHBIC TTOHATHS T€OXUMHHU

43. CsoiictBa snemenToB VII rpynmbl, riaBHOM MNOArpYNIbL. CTPOEHUE
aToMa, HaXOXJICHUE B IEPUOANYECKOMN CUCTEME, XapaKTEPHBIE CTETICHU OKUCIICHUS
W KOOPAWHAIIMOHHBIE YHMCJA; PAaCHpPOCTPAHEHHOCTh B TMPUPOJE, OCHOBHBIC
MUHEpanbsl U pyabl. [logydeHune 371eMEHTOB B CBOOOJHOM COCTOSIHUM (IIPOMBIIII-
JIEHHBIE U 1a00paTOPHBIC CIIOCOOHI).

44, CepoiictBa mnpocThix BemecTB d3yemeHToB VII  rpymmel, riaBHOM
NOATPYIIbI, CBOMCTBA  BAXKHEWIIMX  COCAUHEHUW: TUAPUAOB, OKCHUJIOB,
TUJIPOKCUZIOB, coyiel. M3meHeHue cBoMcTB B noarpynne. l3meHeHue
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX W KHUCIOTHO-OCHOBHBIX CBOMCTB MPOCTBIX
BEILIECTB U COeUHEHUN. [[pMeHeHne MpoCThIX BEIIECTB U COCIMHEHUM, UX POIb
B COBPEMEHHBIX TEXHOJOTUSX.

45. CsoticTBa 251eMeHTOB VI rpynimsl, TJIaBHOW MOATPYMIEI CTPOSHHUE aToMa,
HaXOXJICHHE B INEPUOAMYECKON CHCTEME, XapaKTEPHbIE CTEIEHU OKHCICHUS U
KOOpPIMHAIIMOHHBIE YUCIIA; PACIIPOCTPAHEHHOCTh B MIPUPOJI€, OCHOBHBIE MUHEPAJIBI
u pyasl. [lodyyeHue s3JeMEHTOB B CBOOOJHOM COCTOSIHUM (TPOMBIILICHHBIE U
J1a00paTOpPHBIE CIIOCOOHI).

46. CpolicTBa TMPOCTHIX BEIIECTB dJEeMEHTOB VI Tpymnmel, TJaBHOM
MOArPYIIIbl; CBOMCTBA  BAXHEHIIMX  COCAWHEHHUM: THUAPUIOB, OKCHJIOB,
TUJIPOKCUZIOB, coiyiel. M3meHeHue cBoMCTB B noarpynne. l3meHeHue
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX U KHCJIOTHO-OCHOBHBIX CBOWMCTB IPOCTBIX
BEIIECTB U COCIUHECHUN. [[puMeHeHnEe MPOCTHIX BEIIECTB U COCIMHEHUN, UX POJIb
B COBPEMEHHBIX TEXHOJIOTUSAX

47. CpolcTBa 3J1€MEHTOB V TPYIIIbI, TJIABHON MNOJArPYIIbl CTPOCHUE aToMa,
HAaXOXJCHHE B IMEPUOAUYECKON CHCTEME, XapaKTEpPHBIE CTEIICHU OKHUCICHUS U
KOOPAMHALMOHHBIEC YUCJIA; PACIPOCTPAHEHHOCTH B IPUPOJI€, OCHOBHBIE MUHEPAJIBI
u pynsl. llomydyeHue >1eMEHTOB B CBOOOJHOM COCTOSHUHU (TIPOMBINLICHHBIE U
nabopaTOpHBIE CIIOCOOD).

48. CpolicTBa TPOCTBIX BEMIECTB OJIEMEHTOB V  TPYIIbI, TJABHON
MOArPYNIBI;  CBOMCTBA  BAXXHEWIIMX  COCIMHEHUW: TUAPUAOB, OKCHJIOB,
TUJIPOKCUZIOB, coJyiel. M3meHeHue cCcBOMCTB B noarpynne. l3meHeHue
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX M KHUCJIOTHO-OCHOBHBIX CBOMCTB HPOCTBIX
BEIIECTB U COEeNMHEHNN. [[puMeHeHre nMpoCThIX BEMIECTB U COCIMHEHUM, UX POJIb
B COBPEMEHHBIX TEXHOJIOTHSX



49. CaoiicTBa 35eMeHTOB [V rpynmel, T1aBHOM MOATPYNIIBI CTPOSHHUE aTOMa,
HAXOXJCHHE B TMEPUOAUYECKON CHCTEME, XapaKTEPHBIE CTEICHU OKHUCICHUS U
KOOPJAMHAIIMOHHBIC YUCA; PACIPOCTPAHEHHOCTh B MPUPOJI€, OCHOBHBIE MUHEPAJIBI
u pyael. IlonyuyeHue 31eMEHTOB B CBOOOAHOM COCTOSSHUM (IIPOMBIILICHHBIE U
1a00paTOpHBIE CIIOCOOHI).

50. CpoiicTBa TpPOCTHIX BemlecTB 3nemMeHToB [V  rpynmbl, riaBHOM
NOJATPYINbI;  CBOWCTBA  BAXHEUIIUX  COCAUHEHHM: TUAPUIAOB, OKCHJIOB,
TUJIPOKCUZIOB, cosiel. 3meHeHue cBOMCTB B noarpynne. l3menenue
OKUCJIUTETbHO-BOCCTAHOBUTEIBHBIX W KHUCIOTHO-OCHOBHBIX CBOMCTB IPOCTBIX
BEILIECTB U COeUHEHUN. [[pMeHeHre MpOCThIX BEIIECTB U COCIMHEHUM, UX POIb
B COBPEMEHHBIX TEXHOJIOTHUSAX

51. CaoiictBa 3nemenToB Il rpymnmsl, r1aBHONW NOArPYNIIBI CTPOSHUE aToOMa,
HaXO0XJEHUE B MEPUOJAMYECKON CHCTEME, XapaKTEPHBIE CTEIEHU OKHUCICHUS U
KOOPJAWHAILIMOHHBIC YKCIIa; PACIPOCTPAHEHHOCTh B MPUPO/I€, OCHOBHBIC MUHEPAJIbI
u pynbl. [lonydeHuwe »371€MEHTOB B CBOOOJHOM COCTOSSHUU (TMPOMBIIIJICHHBIE U
71a00paTOpHBIE CIIOCOOHI).

52. CpoiictBa mpocThix BemiecTB d3neMeHToB Il rpynmbl, rnaBHOM
NOATPYIIbI; CBOMCTBA  BAXKHEWIIMX  COCAUHEHUW: TUAPUAOB, OKCHJIOB,
TUJIPOKCUZIOB, coyiel. M3meHeHue cBOMCTB B noarpynne. l3meHeHue
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX U KHCJIOTHO-OCHOBHBIX CBOMCTB IPOCTBIX
BEILLECTB U coequHeHM. [IpuMeHeHne mpoCThIX BEIIECTB U COEAUHEHHH, UX POJIb
B COBPEMEHHBIX TEXHOJIOTUSAX

53. PacnonoxeHre MeTauIoB B nepuoanyeckoi cucreme. Knaccudukamms
MeTauioB. Meramnuyeckoe cocTossHUuE. MIOHM3alMOHHbIE TTOTEHIMAIbl METAJIIOB.
Pabota BbIx0/1a 3nekTpoHa. @opma HAXOXKICHHUS METAJIJIOB B IPUPO/IC.

54. CnocoObl mosydyeHus. Pusmyeckwe cBodcTBa MeTtamuioB. Oomwme
XUMHUYECKHE CBOMCTBA METAJIOB.

95. CmiaBel MeTaIoB. MeToAbl MOJYYEHUsS] METAJJIOB BBICOKOW CTEIIEHU
YUCTOTHI: TEPMHUYECKAS AUCCOLMALMS TaJIOT€HUJIOB, 30HHAs IUIABKA, BBITATMBAHUE
MOHOKPHUCTAJLJIA.

56. Koppo3us metamioB u 6opb0a ¢ HEl.

57. CsoiicTBa IIEJOYHBIX W IIEJIOYHO3EMEILHBIX METAJUIOB CBOMCTBA
BOXHEUIINX COCIMHEHUN: TUJIPUIOB, OKCUIOB, THIPOKCUJIOB, coJiell. M3meHeHnne
CBOWCTB B moarpymnne. HV3MeHEeHHe OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIX H
KUCJIOTHO-OCHOBHBIX CBOMCTB IIPOCTBIX BEIIECTB U COCTMHEHUM.

58. CaoiicTBa »eMeHTOB moArpymIbl XxpoMa CBOWMCTBa MPOCTHIX BEIIECTB;
CBOMCTBa BAXKHEUIIMX COCAWHEHWUMN: THAPUIOB, OKCHUIOB, THJIPOKCHJIIOB, COJICH.
N3menenne cBOMCTB B noarpynme. M3MeHeHne OKUCIUTEIbHO-BOCCTAHOBUTEIIb-
HBIX ¥ KHUCJIOTHO-OCHOBHBIX CBOMCTB TIPOCTBIX BEHIECTB U COEAWHECHUMU.



[IpuMmeHeHnEe TPOCTHIX BEIIECTB U COCIMHEHUN, HX PpOJIb B COBPEMEHHBIX
TEXHOJIOTHUSIX.

59. CaBoiicTBa »31eMeHTOB mnoArpynnel Mapranna CBOHCTBa MHPOCTBIX
BELIECTB; CBOMCTBA BAXHEHIINX COCIMHEHUN: TUAPUIIOB, OKCUIOB, TUIPOKCHUIOB,
coneu. M3meHenne CBOMCTB B noArpyIie. I3MeHeHne OKUCIUTEIbHO-BOCCTAHOBU -
TEIbHBIX W KHUCIOTHO-OCHOBHBIX CBOMCTB MPOCTBIX BEIIECTB M COCAUHEHUI.
[IpuMeHeHne TPOCThIX BEUIECTB W COCAUHEHUW, HX POJIb B COBPEMEHHBIX
TE€XHOJIOTHSIX.

60. CgoiicTBa »JEMEHTOB TOATPYNIbl BaHaausa. CBOWCTBa MPOCTHIX
BEILIECTB; CBOMCTBA BAXXHEUIIMX COCAMHEHUN: TUAPUAOB, OKCUIOB, THIPOKCUIOB,
coneu. Mi3meHenne CBOMCTB B noArpymnne. Mi3aMeHenrne OKUCaIuTeIbHO-BOCCTAHOBH -
TEIbHBIX W KHUCIOTHO-OCHOBHBIX CBOMCTB IMPOCTHIX BEIIECTB U COCIMHEHMIA.
[IpruMeHeHne TPOCThIX BEUIECTB W COCAUHEHUW, HX POJIb B COBPEMEHHBIX
TE€XHOJIOTHUSIX.

61. CgoiicTBa 3MeMEHTOB NOATPYNIbI TUTaHa CBONCTBA MPOCTHIX BEIIECTB;
CBOMCTBAa BAXHEHIIMX COCAWMHEHUM: TUIPUIOB, OKCHUIOB, THIPOKCHUIOB, COJEH.
N3Mmenenue cBOWCTB B moarpynme. M3MeHeHHe OKUCIUTEIbHO-BOCCTAHOBUTEIIb-
HbIX M KHCJIOTHO-OCHOBHBIX CBOMCTB MPOCTBIX BEHIECTB U COEIUHECHUM.
[IpruMeHeHrEe TPOCTHIX BEIIECTB U COCIMHEHUM, HMX PpOJb B COBPEMEHHBIX
TEXHOJIOTHUSIX.

62. CgoiicTBa 3JeMEHTOB Tpuaabl keje3a CBOMCTBAa MPOCTBIX BEIIECTB;
CBOWMCTBAa BaXXHEHIIMX COECIAMHEHUM: THUIPUIOB, OKCHUJIOB, THIPOKCHUIOB, COJEH.
N3Menenue cBOWCTB B moarpynme. M3MeHeHne OKHCIUTEIbHO-BOCCTAHOBUTEIIb-
HbIX M KHCJIOTHO-OCHOBHBIX CBOMCTB TIPOCTBIX BEIIECTB M COCIWHCHUM.
IIprMeHeHre TPOCTHIX BEUIECTB W COCAUHEHUN, HUX POJIb B COBPEMEHHBIX
TEXHOJIOTHSIX.

63. CgoiicTBa »3JE€MEHTOB TpHaAbl IUIATHHOBBIX MeTauioB CBoiicTBa
MPOCTHIX BEIIECTB; CBOWCTBA BAXKHEUIIUX COCAUHEHHH: TUIAPUIOB, OKCHUJIOB,
TUJIPOKCUZIOB, coyiel. M3meHeHwe CBOWMCTB B moarpynme. HM3MeHeHue
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX U KHUCIOTHO-OCHOBHBIX CBOMCTB HPOCTBIX
BEIIECTB U COCNMHEHUN. [[puMeHeHrne MPOCThIX BEMIECTB U COCAUHEHUM, UX POJIb
B COBPEMEHHBIX TEXHOJIOTHUSIX.

KpuTtepun oieHKH BOMPOCOB K IK3aMeHY

Ommemxa "Omauuno"
1. 'mybokoe ¥ TPOYHOE YCBOCHHWE MaTepHana, BCE MPEIOCTaBICHHBIC
3/TaHUS BBITIOJTHSAIOTCS TIPABUIIBHO.
2. OtBeT c(hOPMHUPOBAH ITOTHO, MPABHILHO OOOCHOBAH X0/ CYXKICHHUS.



3. Marepuan u3JI0kKEH B ONPEJEICHHON JIOTHYECKON MOCIIeI0BATEIbHOCTH,
JTUTEPATyPHBIM SI3BIKOM.
4. OTBET CaMOCTOATEIbHBIN.
Ommemxa "Xopowo"
1, 2, 3 — anamornyHo orMeTke "OTiIn4dHO".
4. lonymensl  1-2  HecylleCTBEHHbIE  OIIMOKH, HUCIpPaBJICHHBIE IO
TpeOOBaHUIO MPENoAaBaTENs.
Ommemxa "Yooenremsopumenvro"
1. 3HaHue TOJILKO OCHOBHOT'O MaTepualia, HO He JeTajeH.
2. JlonymieHbl ONTMOKK ¥ HETOYHOCTH B OTBETAX.
3. OTBET HEMOJHBIN, XOTSd M COOTBETCTBYET TpeOyemou riyOuHe, uMeeT
HapyIIEHUS JOTMYEeCKOM MOCIe10BaTeIbHOCTH.
Ommemxa "Heyooeremsopumenvro"
1. He3nanue wiM HemOHMMaHWE HauOoJiee CYHIECTBEHHOW 4YacTu Y4eOHOro
MaTepuana.
2. He BbIMoOSIHEHA 3HAUMTENIbHAS YacTh 3aJ[aHUs, UMEIOTCS CYIIECTBEHHBIC
OIIIHOKHU.

3 O0pa3zen 3K3aMeHAIMOHHOI0 OUIeTa

MUHHCTEPCTBO OBPA30OBAHHS M HAYKH POCCUICKOIM ®EJIEPALIMA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs

«JlasibHeBOCTOYHBIH (peaepaibHbII YHUBEPCUTET»

IlIkoJs1a ecTeCTBEHHBIX HAYK

OOIT 18.05.02 Xumudeckas TEXHOJIOTUSI MaTEPUAIIOB COBPEMEHHOM SHEPIreTH-
KU

Jucrumumaa _ oO1ias ¥ HeopraHudeckas XuMus

dopma 00ydeHHs] OuYHas

Cemectp 1 ___ y4eOHOTO TOJa

OCCHHHIA

Peanmusyromas kadenpa o01eit, HEOPraHUISCKON M JIEMEHTOOPTaHUIECKON
XUMUU

JK3aMeHAIMOHHBIN Ouier Ne 1

1. OcHOBHBIE MONOKEHUSI ATOMHO-MOJIEKYJISIpHOU Teopur. OTHOCUTENbHBIE U
a0COJIOTHBIE MacChl aTOMOB Ml MOJIEKYII.
2. Hammcatp ypaBaenus rugpoiuza coiieit: Cra(SOq)s, ZNSOs,

3. YpaBHSITE C UCTIONH30BAHUEM MOHHO-3JICKTPOHHBIX CXEM:



KNO; + K>Cr,0O7 + H,SO4 —

4. PaccunTtaTh HOPMaAJIbHYIO KOHLIEHTPALIMIO PACTBOpPA C MAaCCOBOM J10JIEH XJI0-
puna uunaka 10% (p = 1.086 r/mn).

3aB. kadeapoi

M.II. (1uKosner)

KpuTepuu onieHKH 3K3aMeHALMOHHBIX OMJIeTOB

Ommemxa "Omauuno"

1. 'myOokoe ® TIPOYHOE YCBOCHHE Marepuaia, BCE TNPEIOCTaBICHHBIC
3aJIaHUS BBITTOJIHSIOTCS TTPABUITHHO.

2. OTBeT c(hopMUPOBAH MOJIHO, MPABUILHO 0OOCHOBAH X0/ CYKICHHUS.

3. Marepuan U3J0KEH B OIPEACIICHHON JOTMYECKOH IOCIIEeI0BATeILHOCTH,
JUTCPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSATEITbHBIM.

Ommemxka "Xopowo"

1, 2, 3 — amamoruuno ormetke "OTIUYHO".

4. lonymienbl  1-2  HeCylIeCTBEHHbIE  OINMOKH, HUCIPaBJICHHBIE IO
TpeOOBaHUIO MperoaaBaTes.

Ommemxa "Yooseremsopumenvro"

1. BeinosiHEHHE TOJILKO OCHOBHOTO MaTepualia, HO HE JeTajeH.

2. JlomytieHsl OMMOKH, HETOYHOCTH B OTBETaX U HEJIOCTATOYHO MPaBUIIbHBIC
(bOpMyITHPOBKH.

3. OTBET HEMOJHBIN, XOTSI M COOTBETCTBYET TpeOyemMou riyOmHe, UMeeT
HapYIICHUS JOTUIECKON MOCIEA0BATEILHOCTH.

Ommemxa "Heyooenemeopumenvro"

1. He3nanue uinm HemOHMMaHUE Hanbosee CyIeCTBEHHON YacTy 3a/1aHMUs.

2. He BrpImonHEeHa 3HAYMTENbHAs YacTh 3aJaHMs, UMEIOTCS CYIIECTBEHHBIC
OIINOKH.

OIIeHO‘IHbIe cpeacrsa AJas TeKylueﬁ aTreCcTalnumn
TeKymaﬂ arreCranysd CTyACHTOB I10 JUCHUIIIMHC «06111351 N HCOpraHN4YCCKasd

XUMUS» TPOBOAUTCS B COOTBETCTBHM C JIOKQJbHBIMH HOPMATHUBHBIMH aKTaMU
JIBOYVY u sBasercs 00s3aTeIbHOM.



Tekymas arrecrauus no aucuuiimHe «OO0mas U HeopraHUYecKas XUMUS»
MPOBOJUTCS B (DOPME KOHTPOJIBHBIX MEPONPUITHI 1O OLIECHUBAHUIO (PAKTUYECKHUX
PE3yJIbTaTOB 00YUYEHUS CTYIEHTOB U OCYUIECTBIISETCS IPENOJaBaTEIEM.

1 Bonipocsl codecenoBanuii

Paznea I11. Teopusi pactBopoB. XumMnuyeckue cuCTeMbI

Tema 4. OKHCIAUTEIBHO-BOCCTAHOBUTEIbHbIC PeaKIUN

1. Knnaccuduxanus OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHUMA.

2. OnpesiesieHUe  OKHMCIUTENsS, BOCCTAHOBHTENSA, Ipollecca OKHUCIICHHUS,
BOCCTAHOBJICHHS. TUNIMYHBIE OKUCIUTENN U BOCCTAHOBUTEIHN

3. KoHcranta paBHOBECHsI OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuu.
DOneKTpoaHble MNOTEeHIUaNbl. OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHOE PAaBHOBECHE.
OKuCIUTENbHO-BOCCTAHOBUTEIIHLHBIE TTOTCHIIUAIIBI.

4, ®opmyna Hepucra. Kpurepun caMOnpou3BOJIBLHOTO  MPOTEKAHUS
OKUCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Paznen IV. KoMiuiekcHbIe coeIMHEHNSI

Tema 1. CTpoeHue KOMIUIEKCHBIX COeIMHEHUH

1. CtpoeHne KOMIUIEKCHBIX coeauHeHnil. KoopauHauMoHHass Teopus
Bepuepa. M3omepus (reomeTpuueckas, onTuyeckas, TuapaTHas).

2. 3akoHOMepHOCTh  TpaHCcBiusiHUA  (YepHsieB). Tumbl  KOMILIEKCHBIX
COEeIMHEHUMH.

3. Crioco0OsbI MoTy4YeHUs! KOMIUIEKCHBIX COSIUHEHUH.

4. KOMIUIEKCHBIE COEIMHEHUS TpUaabl keneza. KoMmIulekcHble COeAUHEHUs
IJJATUHOBBIX METAJIIOB.

5. JIBOMHBIE COJIM - KOMILJICKCHBIC COCTUHECHUS

Tema 2. OCHOBBI TEOPHH KPUCTAININYECKOTO TOJIA

1. DHeprust crabuiu3aluy, CHapUBaHHE JJIEKTPOHOB, M3MEHEHHE HHEPTUU
KOMIUIEKCa. PacyeT s3Heprum u n3MEHEHUs SHEPTUU KOMIUIEKCHBIX COSINHEHUM.

2. Knaccuduxanus KOMILIIEKCOB (BBICOKOCITMHOBEIE, HMOHHBIE u
BHEITHEOPOUTATHHBIC; HU3KOCITUHOBBIEC, KOBAJICHTHBIE, BHYTPUOPOHUTAIILHEIC)

Paznen V. CpoiicTBa 3j1eMeHTOB rjaBHbIX moarpynn Ilepuoaunyeckoii
CHCTEMBbI U UX COeIUHCHUH

Tema 1. CpoiicTBa 3j1eMenToB VII rpynnsl riiaBHod moaArpynnbl M Mx
COeIMHEeHH I

1. Ctpoenue atoma, HaxoxzaeHue B llepuonndeckoil cucreme, XapakTepHbIE
CTEIIEHU OKHUCIIEHUS W KOOPJAWHAUMOHHBIE YHCIIA; PACHPOCTPAHEHHOCTh B
IIPUPOJIE.



2. [lonydyenre B cBOOOJHOM COCTOSIHUU (MIPOMBIIIJIEHHBIE U JaOOpaTOpHBIE
criocoObl). du3znUecKrue U XUMUUYECKUE CBOMCTBA IPOCTOrO BEIIECTBA

3. CBoiicTBa Ba)KHEHIIMX COEAUHEHUMN: THAPUIOB, OKCHAOB, THAPOKCH]IOB,
cosieil. CriocoObl MOTyYEHUsI.

Tema 5. O01ue cBOMCTBA MIEJTOYHBIX U HIEJT0YHO3EMeEJIbHbIX METAJI0B

1. Knaccuduxanus meramioB. Meramuinueckoe coctosinue. MoHu3alnoHnHbie
MOTEeHIMAJIBI MeTaIIoB. PaboTa BbIX0O/a 3JIEKTpOHA.

2. ®opMa HaxOXKJEHUs METAUIOB B npupojie. CriocoObl MOIy4YeHHUS.

3. ®u3nueckrue CBOMCTBA METAIOB. XHMHYECKHE CBOWCTBA METAaJIOB.
CnaBbl METaJIOB.

4. MeTtoapl TOJIy4EHUSI METAJUIOB BBICOKOM CTEMEHH YUCTOTHI (TepMHUYECKas
JUCCOIMAIINS TAJIOTEHU OB, 30HHAS IJIaBKa, BRITATUBAHUE MOHOKPHUCTAILIA).

KpuTtepuu onieHKH BONpocoB codeceT10BAHUSA

Ommemxa "Omauuno"

1. OTBeT TOKa3bIBaeT IMPOYHBIC 3HAHWUS OCHOBHBIX IMPOIECCOB HM3ydaeMOU
NpEeIMETHON 00JIaCTH, OTIIMYACTCS TITYOUHOM ¥ IMOJTHOTOM PacKPBITUS TEMBI.

2. Martepuail oHAT U U3YYECH.

3. Marepuan u3JIokKeH B OINpeeSeHHON JIOTHYeCKOW IOCIIeI0BaTEIbHOCTH,
JTUTEPATYPHBIM SI3IKOM.

4. OTBeT caMOCTOATENbHBIN, apTyMEHTUPOBAHHBIN.

Ommemxka "Xopowo"

1, 2, 3— ananornyuo orMmerke "OTian4uHO".

4, JlorrymieHsl 1-2 HETOYHOCTH.

Ommemxa "Yoosenremsopumenvro"

1. YuyeOHbIi MaTepuaj, B OCHOBHOM, H3JIOKEH TIOJHO, HO TPHU DITOM
JOMYIIEHbI 1-2 cylecTBeHHbIC OMMOKHU (HarpuMep, HEyMEHHEe MPUMEHSTh 3aKOHBI
1 TEOPHH K OOBSICHEHHUIO HOBBIX (PaKTOB).

2. OTBET HEMOJIHBIA, XOTSI M COOTBETCTBYET TpeOyeMol TiyOMHE, TIOCTPOCH
HECBSI3HO.

Ommemxa "Heyooenemeopumenvro"

1. He3nanve wuiayM HEMOHMMaHHWE OOJbIICH WIM HauboJiee CYIIECTBEHHOU
4acTu y4eOHOIro MaTepHaia.

2. JlomymieHsl CYIIECTBEHHBIC OIMIMOKHM, KOTOPBIE HE HCIPABISIOTCS TOCTE
YTOUYHSIOIIIUX BOTIPOCOB, MaTEPHUAJ U3JI0KEH HECBSIZHO.

2 TeMbl TOKJI210B



. CoBpeMeHHbIE CITOCOOBI MOTYUYCHHS YUCTHIX METAIIJIOB

. Bonopoanas sHepreTuka

. Teopun KUCIOT U OCHOBaHUM

. JleheKTHOCTh M HEMOCTOSTHCTBO COCTaBa TBEP/IbIX BEIIECTB

1

2

3

4

5. Knaccudukanus kpucramion

6. Koppo3zust MmeTasioB, ciocoObl 3alIUThl METAJIJIOB OT KOPPO3UH
/. Ponb pycckuil y4eHbIX B pa3BUTHUU XUMHUH KaK HayKd

8. XuMHuecKue 3JIeMEHThI — IPOUCXO0K/ICHUE Ha3BaHUI

9. Ponb ocMoca B )KU3HEEATETLHOCTH YEIOBEKa

10. McTtopust OTKpBITUS 37IEMEHTOB.

KpuTtepuu oneHku gokjiaaa

Ommemxa « Omauuro»

BBICTaBIIICTCS CTYJEHTY, €CJIU CTYJICHT IO TeME JIOKJIaga TOYHO OIpPeeTuI
€ro CoJep)KaHWEe U COCTAaBISIONIME; padoTa XapaKTepU3yeTCs CMBICIOBOM
IIEJIOCTHOCTBIO, CBS3HOCTBIO U TIOCJICIOBATEIIBHOCTh HW3JIOKCHHUS; TPUBEICHBI
JTUTEepaTypHbIC JaHHbBIC, CTATUCTUYECKHUE CBEJCHUS; CTYIEHT BIIaJeeT HaBBIKOM
CaMOCTOSITEJILHOTO TOMCKa HEOOXOAMMOW Mo TeMme JoKjiaaa uHbOopMaIu,
METOJIaMH TIOMCKa MHGOpMAaIMK, MpUEMaMU aHalu3a W BhIOOpA TEOPETUYECKOM
uHGOpPMAIIMH IO TeMe JT0KIaAa; (aKTHUECKUX OMMOOK, CBSI3aHHBIX C TOHUMaHUEM
U PACKPBITHEM TEMBI TOKJIa/1a HET.

Ommemxa «Xopowioy

BBICTABIISIETCS, €CJIM CTYACHT 10 TeMe JOKJIaa JOCTATOYHO TOYHO OMPEIeTUII
€ro COJEp)KaHME U COCTaBJAIONIME; pabdoTa XapaKTepU3YETCs CMBICIOBOM
[IEJIOCTHOCTBIO, CBSI3HOCTBIO U TOCJEIOBATEIBHOCTh U3JIOKEHHS; JOIMYIICHO
HE3HAYUTENbHBIE OIMUOKH TPU OOBSCHEHUU COJACpPXKAHUS TEMBbI OKJIA/a;
MIPUBEJICHBI JIuTEpaTypHbIC JTAHHBIE; CTYJICHT BIIAJICET HaBBIKOM
CaMOCTOSAITETILHOTO TOMCKa HEOOXOAMMOW M0 TeMme JoKiana WHGOpMAINH,
(dakTUYeCKUX OMMUOOK, CBI3aHHBIX C TOHMMAHUEM U PACKPBITUEM TEMBI JTOKJIaja,
HET.

Ommemxa « Yooenemseopumenvoy
BBICTABIIACTCS, €CJIM CTYACHT €ClId CTYAEHT [0 TeMe JOKJIaJa ONpeaesIuni
OCHOBHO€ €ro COJIEpKaHUE U COCTaBIISIONIME; TOHUMAET 0a30BbI€ TEOPETUUYECKUE
OCHOBBI TEMBI JIOKJIaJa ; JOMYIICHO HE3HAYUTEIbHBIC OIMTUOKU TIPH OOBSICHEHUH
COJIepKaHMsI TEMbl JIOKJIaJla; HE MPUBEICHBI JINTEPATypHbIC NAHHBIC, CTYIECHT
MOKa3bIBa€T HE JOCTATOYHOE OOJaJaHNEe HABBIKOM CaMOCTOSITEIBHOTO ITOMCKA



HEOOXOIMMOM 1O TeMe JOKJIaga HHQPOpMalUU; HUMEIOTCS HE3HAUYUTEIbHbIE

(akTryeckue OmuOKH, CBA3aHHBIE C TOHUMAHUEM U PACKPBITUEM TEMBI TOKJIAA.
Ommemxka «HeyooenemeopumenbHo»

BBICTaBJISI€TCS, €CJIM UCIOJIb3YETCs JUIsl TOKJIaaa TeKCT 0e3 nepepaboTKu, aHalnu3a

U KOMMEHTapHeB, OTCYTCTBYIOT IOHMMAHHUE TEMbI; HE PacKpbITa COJEpKaHHUE

TEMbl JIOKJa/la; OTCYTCTBYET JIOTUYECKAs TMOCJIEA0BATEIbHOCTh B CTPYKTYpE

JTOKJIaa.

4 IlepeyeHb BONPOCOB 1JIs cocTaBjieHust « MHTe/IEeKT KapT»

JlabopaTopHas pab6ora Ne2-3. Kinacchbl HeopraHu4ecKuX coeuHeHuil

1. OcHOBHBIEC 3aKOHBI TCOXUMHH

2. PacipocTpaHEeHHOCTh XMMHYECKUX 3JIEMECHTOB

JlaGopatopHass pabdora NelS. OKHCINTEIBLHO-BOCCTAHOBHUTEIbHbIE
peakuum

1. OKHCITUTETPHO-BOCCTAHOBUTEIBHBIC CBOMCTBA HEMETAIIIOB

2. OcCHOBHBIC OTJIMYHS OKHUCIHMTEILHO-BOCCTAHOBUTCIBHBIX  CBOMHCTB
HEMETAJJIOB OT CBOWCTB METAJIJIOB.

JlaGopaTropHasi padora Nel/-18. CBoiicTBa KOMILJIEKCHBIX COeIMHEHM I
1. 3omepusi KOMIUIEKCHBIX COeTMHEHUH
2. Knaccudukanus KOMIIJIEKCHBIX COSIUHEHUN

Kpurtepun onenku «MHTEJIEKT KapT»

Ommemxa "Omauuno"
1. OTBeT MOKa3bIBAET MPOYHBIE 3HAHUSA OCHOBHBIX IPOLIECCOB H3y4aeMOW
MpeIMETHON 00JIaCTH, OTINYAETCS TITyOMHOM U MOJTHOTON PACKPBITUS TEMBI.
2. Matepuait oHST ¥ U3y4CH.
3. Marepuan u3JI0KEH B OINpEISICHHON JIOTHYSCKON TOCIICI0BATEIIBHOCTH,
JTUTEPATYPHBIM SI3bIKOM.
4. OTBET CaMOCTOATENbHBIN, ApTyMEHTUPOBAHHBIN.
Ommemxa "Xopowo"
1, 2, 3— anamornyno orMmerke "OTiauyHO".
4. lonymieHs! 1-2 HETOYHOCTH.
Ommemxa "Yooenemseopumenvro"
1. YueOHbIii MaTepuaj, B OCHOBHOM, H3JIOKECH TIOJHO, HO TIPH OTOM
JoTyIIeHb! 1-2 cymecTBeHHbIC OMMOKY (HampuMep, HEYMEHHE PUMEHSTH 3aKOHBI



Y TEOPUU K 0OBSICHEHUIO HOBBIX (DaKTOB).

2. OTBET HEMOJIHBIM, XOTSI U COOTBETCTBYET TpeOyemMol TiyOuHe, MOCTPOEH
HECBSI3HO.

Ommemxa "Heyooeremseopumenvro"

1. Hesnanue wuiam HemoHMMaHue OoJbled Wik Haubojiee CYIIEeCTBEHHOU
4acTH y4eOHOIro Marepuana.

2. JlonymieHsl CyIIECTBEHHbIE OIIMOKH, KOTOPBHIE HE HCIPABISIOTCA IMOCIE
YTOUYHSIOLIMX BOIPOCOB, MaTepHUall U3JI0KEH HECBSIZHO.

5 IIpuMepbl KOHTPOJIBHBIX Pad0T

Paznen |I. CTpoenne BenecTBa

Tema 1. OcHOBHBIE NOHATHS ¥ 3aKOHbI XUMHH

Bapuant Nel

1. late ompejesneHue TMOHATHSAM ‘‘MONB°, “MOJsipHas macca’, “MOJIbHBIN
00beM”.

2. 3aKOH COXpaHEHHUs MACChI BEIIECTBA U €TI0 COBPEMEHHOE COACPIKaHUE.

3. [InoTHOCTH Ta3a mo Bojmopoay paBHa 17.5. KakoBa macca sToro rasa, B3s-
Toro oobemom 1 11 (ipu H.y.)?

4. Onpenenute SKBUBAICHTHYIO MacCy cephl, eciit 6.48 © Meramia o0pa3yoT
6.96 T okcuna u 7.44 r cynbduma.

5. Metamn maccoit 0,318 r BeITecHWSI BClO pTyTh U3 HHUTpara pryTu(ll)
Maccoit 1.62 r. YaenpHas TemmoeMkocTh Metaiia 0.388 JIx/r.K. Berauciaute ero
aTOMHYIO Maccy.

6. CmemmBaror 40 1 azota, HaxoxgsAmierocs mona masienreM 96 klla, ¢ 20 1
kucioposa. O6mmuit oobem cmecu 60 71, a obmiee napnenue 97.6 klla. Kakum Ob1u10
JIaBJICHUE B3ATOTO KUCI0poaa?

7. T'a3 maccoii 0.93 r ipu 87°C u napnerun 96 xlla 3aaumaer o6beM S00 M.

Haiitn MmonsipHyro Maccy rasa.
8. N300pasutk rpadmdeckue popmyinsl: KoMnOgs, HzASO4; AI(OH)(NO3)..

Bapuant Ne2

1. 3aKOH KpaTHBIX OTHOILLICHUH.

2. UTo Ha3BIBAIOT IUIOTHOCTHIO BEIIECTBA W OTHOCUTEIBHOW TIJIOTHOCTHIO
razoB? VIMeIOT i1 3TU BEJIWYMHBI pa3MepHOCTh? Mcnonb30BaHUE 3TUX BEJIMYHMH B
pacuerax.

3. [InotHOCTF KpUNTOHa TO BO3AYXy paBHa 2.91. CKOIBKO aTOMOB
YKa3aHHOI'O 3JIEMEHTAa 3aKJII0YAeTCsA B OJTHOM MOJIEKYJIE ero?



4. Tlpu pacTBOpEHHH METAJIJIa MacCoi 2 I B CEpHOM KHUCIIOTE NoJy4eHo 4.51 r
O0e3BomHOrO cynb(darta. VYaenbHas TemioeMkocTh Metamna (0.238  Jhx/r.K.
Onpenenure aTOMHYI0 MacCy MeTaJLIa.

5. Onpenenutb BaJEHTHOCTh MBIIIbSKAa B COEIMHEHHMH €ro C Cepoi, B
kotopoM Ha | r Mmbimbeaka npuxoxurcs 1.07 T cepbl, DKBUBaJ€HTHas Macca
KOTOpo# 16 r/mMoIb.

6. CMemmanbl BOAOpO, Kuciopoa u okcup yriepona(IV) maccoit mo 1 r kax-
neiii. O6mee nasnenue cmecu 100 xlla. Haiitu mapuuanbHbie 1aBICHUS Ta30B.

7. Kaxoit o6bem 3aiimer 1 xr Bo3ayxa npu 17°C u nasnenuun 101.33 kIla?

8. U300pa3uth rpaduyeckue popmyinl: BaCrOs, AlxSs3; K2S3010.

Tema 2. CTpoenue atoma u nepuoaudeckuii 3akon .M. MenaeineeBa

Bapuant Nel

1. DkcniepuMeHTaNIbHbBIE OKA3aTENbCTBA CIOKHON CTPYKTYpPhl aTOMOB.

2. BonHoBas ¢pyHKIMS 3JEKTPOHA, €€ XapaKTePUCTUKH.

3. BeiBecTu 117151 n=4 3Ha4Y€HUS OCTATBHBIX KBAHTOBBIX YHCEII.

4. BelunCIUTh HEONPEAEICHHOCTh B CKOPOCTH 3JIEKTPOHA B aTOME BOJIOPOAA
Ha TIepBOM OOPOBCKOI opOUTE, €Cli HEeOoNpeAeIeHHOCTh KoopauHatel 0.1 A°.

5. Uro Takoe 3¢ ekt sxkpanupoBanus U 3G HEKTUBHBIN 3apsia sapa?

6. 3aKOHUYUTH YpaBHEHUS JIEPHBIX PEAKIUI:

Bapuant Ne2

1. OcHoBHbIe nON0kEHUS Teopuun bopa.

2. [Tpunnun HeonpeaeneHHocTH [ elizenoepra.

3. Uto xapakTepuszyeT OTHOCHUTEIbHAs 3JIEKTPOOTPUIATEIBHOCTh AJIeMEeHTa?
KakoB xapakrep ee U3MEHEHHs B IEPUOANYECKON CUCTEME 3IIEMEHTOB?

4. BbIYMCIUTD JIMHY BOJHBI 3JIEKTPOMarHUTHOTO U3JIYyYEHHUS IPHU MEPEXOJE
AJIEKTpOHA C 5 opOUTHI Ha 2. B Kakoi yacT crieKTpa MpOosBISETCS 3TOT MEPexXo?

5. YKaxkute 3HAaueHWs KBAHTOBBIX YMCENT N W | A1 BHEHNIHUX BJIEKTPOHOB
3JIEMEHTOB C MOPSAIAKOBBIMU HOMepamu 11, 14, 23, 33.

Tema 3. OcHOBBI TEOPUM XMMHUYECKOI CBS3H

Bapuant Nel

1. [lpuuuHbl 00pa30BaHWs XUMUYECKOW CBSA3U, OCHOBHBIE XapaKTEPUCTUKH
CBA3U.

2. Nonnas cBa3b. OCHOBHBIC CBOWCTBA.

3. KakoB tun rubpuamnszainuu u popma monekyn CoHz, BeH,?

4. KakoB XapakTep M3MEHEHHUS SHEPruu AHCCOLMAIMU U MEXSJAEPHOro pac-
crostaust B psimy N2 — N2™ — N2'? OtBet MoTuBHpyiite, ucxoas u3 meroaa MO.

5. IloueMy OTpPBIB OJTHOTO JEKTPOHA OT MOJEKYJIbl F2 MPUBOIUT K YCUICHUIO
CBSI3U MEXK]ly aTOMaMH, a OT MOJIEKYJIbl N2 Kk ociiabsennto cBa3u? OTBET MOSICHUTE
¢ nozuuui MMO.



6. Moxet nu npouzoiitu peakuus mexay HF u SiF4? Tlosicuure, ucnonb3ys
MIOHATHE O JOHOPHO-AKIENTOPHOU CBS3HU.

Bapuant Ne2

1. Cxema 00pa3oBaHMs JBYXaTOMHBIX I€TEPOHYKIEAPHBIX MOJIEKYJ U HOHOB
o MMO.

2. Tunbpl XUMUYECKUX CBSA3EH U CBOMCTBA BEIIECTB.

3. PaccmotpeTts ¢ no3unuii Meroga MO BO3MOXKHOCTh 0Opa30BaHUsI MOJIEKYI
B2, N2, BN.

4. Onucath ¢ MO3UIMKA METO/1a BAJICHTHBIX CBsi3el cTpoenue BF3 u [BF4]-.

5. KakoBo mpocTpaHCTBEHHOE PacHoOSIOKEHHE OTHOCHUTEIBHO LEHTPAJIbHOIO
aToma sp, sp2 u sp3 ruOpuHBIX opOUTaei?

6. B kakux ¢ropuaax cBsazp O—F Oyner Hocuth mMOHHBIM xapaktep: NaF,
AIF3, CF4, BaF2, NF3, F20? PacnoyioxuTe COeIMHEHUSI B MOPSAJIKE YBEIUUCHUS
MOHHOCTH CBSI3H.

Paznen Il. OcHoBBI XMMHMYECKOH TepMOAUHAMMKHM. XHMMHYeCKas
KMHETHKA

Tema 1. Xumnuyeckasi TepMOAMHAMHUKA, JHEPTreTHKA MPoOLeCcca

Tema 2. KuHeTHKa XUMH4YeCKHUX MPOIECCOB

Tema 3. Xumnueckoe paBHoBecHe

Bapuant Nel

1. HauanbHble KOHIIEHTPAIIMH BEIIECTB, YYACTBYIOIIUX B PEAKIIHH

CO + H:O « CO; + Hy , 6bum paBusl (moas/a): CO = 0.3; H,O = 0.4;
CO, = 0.4; H, = 0.05. KakoBbl KOHIICHTpaIlMd BCEX BEIIECTB B MOMEHT, KOTJa
mpopearuponasa MmojJoBUHa UCXOAHOTO KoiauuecTBa CO?

2. [Ipu temnepatype 550°C u paBHoBecHoM npamieHun 101 xIla cremeHb
muccommanmu ¢ocrera (COClz) na CO u Cl; paBuna 77%. Onpenenuts Kp u Ke
PEaKInu.

3. Uto Ha3bIBaeTCsl CKOPOCTHIO XUMHYECKHX peakiuit? Kak wusmepstorcs
ckopocTH peakuuii? Iloyemy CKOpPOCTh XUMHUYECKHX PpEaKUH C TeYEeHUEM
BpeMeHu ymeHbIinaetcs? M3o0pa3ure rpadudecku M3MEHEHHE CKOPOCTH PEaKIUH
BO BPEMEHH.

4. Kakum JeiiCTBHEM MOXHO CMECTUTh PaBHOBECHE BJIEBO (BIIPABO):

3H> + N, <« 2NH3+ Q
CaCOz 1B. <> CaO 1B. + CO2

BapuanT Ne 2
1. Bo ckombKO pa3 ciemyeT yBEIMYUTh KOHIICHTPAIIMIO BOJAOPOJIa B CHCTEME
N2+ 3H2; <> 2NH3z, uT00BI CKOPOCTH peakiuu yBenuuuiach B S0 pa3?



2. IIpu Temneparype 550°C u gaBiaenun 101 kIla u3 1 mons CO u 1 mouns Clp
K MOMEHTY JIOCTH>KE€HHs paBHOBecus oOpazyercsa 0.2 monb ocrena. OnpeneauTsb

K, n K¢ peakuyu.

3. KakoB ¢usmyeckuil CMBICT KOHCTaHThl CKOPOCTH XHMHUYECKOW pEeaKIHH?

Ot xakux (hakTOpOB 3aBUCUT €€ BeJIMYnuHA?

4. Tloyemy H3MEHEHHE YCIOBHM XHUMHYECKOTO PABHOBECHS BBI3bIBAET €r0

caur? KakuMm NEeMCTBUEM MOKHO CMECTUTh PAaBHOBECHUE B CTOPOHY IPAMOM

peaKiuu:

NH.Cl + H,O < NH3*H,O + HCI + Q

Paznen I11. Teopusi pacTBopoB XuMu4eckue CUCTEMbI

Tema 2. Teopus 3JIEKTPOJTUTHYECKON TUCCONUATUU

Tema 3. KosinuecTBEeHHbIE XapPaKTEPUCTHUKH NMPOLECCa YIEKTPOJIUTHYEC-

KOM JUCCOIMALIMA

KonTtponsHas paborta
«CBONCTBA pacTBOPOB 3JIEK-
TPOJIMTOBY

Bapuanrt Ne 1

KonTponbnas pabora
«CBoliCcTBa pacTBOPOB HJIEK-
TPOJIMTOBY

Bapuanrt Ne 2

1. HoHHOe mpou3BeCHUE BOJIBI.
BriBecTu dhopmyiy.

2. Bpraucnure MOJISIpHYIO KOHIICH-
tpauuto H,S, ecnu crenens qucconua-
uu 1o | ctynenu pasna 0,02%

3. Bswrumciuts pH pactBopa 6opHOi
KHCJIOTBI, MAacCOBasi JA0JIsl KOTOPOHl paB-
Ha 20% (p=1,02r/mn).

4. Haiiti KOHIIEHTpanK0 noHOB H,
eciu pOH pacTtBopa paBeH 7.

5. Hamumure ypaBHEeHUS TUAPOIN3a
cienyromux coseti: FeCls, Cu(NOs);

1. KoHcTaHTa HOHHU3AIINH.

2. Beruucnure MOJSPHYIO KOHIICH-
Tpauuto HoSe, eciiu crenens aucconua-
uuu 1o | crynenu pasua 10

3. Beruucnuts pH pactBopa cu-
HUJIbHOM KHCIJIOTBI, MACCOBast 10JIs KO-
Topoit paBHa 10% (p=1,03r/mn).

4. Haiitu konnentpaiuio [H'], eciau
pH pactBopa paseH 4.

5. Hamumwure ypaBHEeHUs TUAPOIU3A
cnenyromux coueii: CrCls, Ni(NOs),

Pa3nen V. CBoiicTBa JJIEMEHTOB
CHCTEMbI M UX COeINHEHU I

riaaBHbIX noarpynn Ilepuognueckou

Tema 2. CpoiicTBa 3jieMenTOB VI rpynnsl rjiaBHOil NOArpynnbl M MX

coeIUHEHUuH

Tema 3. CBoiicTBa 3j1eMeHTOB V rpynnbl IJIaBHOW NOATpynnbl M HX

coeIUHEHUuH

KonTpoabHas pabora

Bapuanr 1.

1. YpaBHATH C HCTIOIB30BAHMEM HOHHO-JIEKTPOHHBIX cxeM: P + HNO3; —

2. OCyIIeCTBUTH PsJT TPEBPAIICHUN

Se — Se0,; —» Na,SeO3; — NaSeO4 — Se




3. Kak M0>XHO BBIZICIIMTD a30T U3 €ro cMecH ¢ okcuaoM azota(lV)?
4. Kakoit 00beM pacTBopa ¢ MaccoBoi noeit cepHoit kucnotsl 60% (p = 1.5 r/mi)
HeoOxoauM 115t ipurotoBiienus 2 11 0.2N pactBopa?

Tema 4. CBoiicTBa 3jiemenToB 111 u IV rpynns! riaaBHoii noarpynnsi 1
X COeAMHEeHU I

KonrposbHas padora
Bapuanr 1.
1. YpaBHATH C UCHOIB30BAHIUEM MOHHO-3JIEKTPOHHBIX CXEM:
CO + Ko,CrO7 + H, SO —
2. OcyllecTBUTH PsAJI PEBPALLICHUN:
Al — AICIl; —» AI(NO3); - KAIO; —» K[AI(OH)4] — Al(OH); > AICI; —» Al

3. B oxgHoit npoOupke HaXOAUTCA BOJHBIN pacTBOP XJI0puaa Oepusuins, a B Ipyrou
— Opomua 6opa. C moMouIpl0 KaKOro OJJHOTO pEaKTUBA MOYKHO Pa3IMuUTh 3TH
pacTBOpHI?

Pa3znen VI. CoiicTBa 3jieMeHTOB mo004HbIX nmoArpynn Ilepuognyeckoii
CHCTEeMbI U UX COeIMHEHH I

Tema 2. CpoiicTBa 3;1eMenToB VII rpynnbl mo6o4HOH NOATPpyNnbI M UX
coeIMHEeHUuH

Tema 3. CpoiicTBa 3;71eMeHTOB VI M0004HOI MOATPyNNbI M UX COeTUHE-
HU

Tema 4. CBoiicTBa 3;1eMeHTOB IV 1 V rpynnbl no604Hoi NOArpynubl 1

HX COeJUHEHU N

KonTpoabHasi paGora
Bapuanr 1.

1. CocTaBbTe ypaBHCHHE PEAKIIMH, HCIIOIb3Ysl HOHHO-3JICKTPOHHBIC CXEMBbI YpaB-
HUBAHUA: KMnO,4 + K,SO3 + H, SO, —

2. OcyIecTBUTE PsiJl TPEBPAIICHUN
TiCls > Ti > TIO(OH); — TiO,

3. Ilepeuncnute Bce BO3MOYKHBIE CTEIICHU OKUCIICHUS BaHaaus. Hamummre dhop-
MYJIbl COCTMHEHU U HA30BUTE HX.

4. Onpenenute 00bEM raza, KOTOPbIN BBLACIUTCS IPU B3aumoaeiicteuu 6,15 r 6u-
xpoMmara kanus ¢ 60 mu 24% pactBopa COJISTHOM KUCIOTHI.

KpuTepuu oleHKH KOHTPOJBHBIX PadoT




Ommemxka "Omauuno"

1. Bce npenocraBiieHHBIC 3aJJaHKS BBITIOJIHEHBI MPABWIIBHO.

2. OTBeT c(hOopMUPOBAH MOJHO, TPABUIBHO 0OOCHOBAH X0/l CYKJICHUS.

3. Marepuan u3JI0kKEH B ONPEEICHHON JIOTHYECKON MOCIIeI0BATEIbHOCTH,
JTUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOATEIbHBIN.

Ommemxa "Xopowo"

1, 2, 3 — anagornyHo orMeTke "OTiIu4dHO".

4, Jlonymensl  1-2  HeCylIeCTBEHHbIE  OIIMOKHU, HCHOpPABJICHHBIE IO
TpeOOBaHUIO MpEnoaaBaTes.

Ommemxa "Yoosenremsopumenvro"

1. BeinonHeHue TOIBLKO OCHOBHOT'O MaTepuaia, HO He JIeTalleH.

2. JonyiieHsl OMMUOKH, HETOYHOCTH B OTBETaX M HEJIOCTATOYHO MPABHUIIHHBIC
(bOpMyIHPOBKH.

3. OTBETHI HEMOJIHBIC, XOTS U COOTBETCTBYIOT TpeOyemMoil rimyOuHe, UMEIOTCS
HapYIIESHHS JIOTUYECKON MOCIIEA0BATEILHOCTH.

Ommemxa "Heyooeremseopumenvro"

1. He3Hanue uinm HemoHUMaHUe Hanbosee CyIeCTBEHHOM YacTu 3a1aHus.

2. He BbImoNHEHa 3HauMTENbHAS YacTh 3aJaHUN, UMEIOTCA CYIIECTBEHHBIE
OILLINOKH.





