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CONTENT

Ilporpamma mnpenHa3HaueHa JUIsl OLICHUBAHMS TECTOBBIX 3aJHUN MO XUMHUHU. | JaBHOM
INCJIBIO OICHUBAHUSA TCCTOBBIX 3aHaHHﬁ SIBJIIETCSIOOBEKTUBHOE U HCIIPEAB3ATOC OLICHHUBAHUC]
YPOBHS yYeOHBIX 3HAHWUH JIKI, KOTOPbIC 3aKOHYMIM O0O0IIe0o0pa3oBaTeIbHOe Y4eOHOE
3aBEJICHHE W BBIPA3WIIN JKeJaHue moctynuth B I'Y "JIMA".

OueHnBaHMe TECTOBBIX 3aJaHUI M0 XHMHH — CIIOCO0 MPOBEPKH :

1.3HaHNS yUCHUKAMH BOKHEHUINNX 3aKOHOB U TCOPHI XUMUU,

2.BIaICHUS] XUMHUYECKUM  SI3bIKOM, YMEHHsI TOJIb30BaThCs HA3BaHUAMHU M|
CUMBOJIaMU XUMUYECKUX 3JIEMEHTOB, Ha3BaHUSAMM MPOCTHIX U CIOKHBIX BEIIECTB;
3.yMEHHSI CKJIAbIBATh XUMUYECKUE (POPMYIIBbI U YPABHEHHUS XUMUYECKUX PEaKIUH,
[penIaTh pacCYETHBIE U SKCIIEPUMEHTAIbHBIC 3a/1a4H;

4.IOHUMAHUS CBS3H MEXKIY COCTaBOM, CTPOCHHEM, (DU3UYECKIMH U XUMUYECKUMHY|
CBOMCTBaMHM BEIIECTB, CIIOCOOAMH UX MOJYYEHHS M OTPACIIMU IPUMEHEHUS;
S.3HaHUS BAKHEUIIUX NTPUPOJHBIX W CHUHTETUYECKHMX BEILIECTB, MX CTPOCHMS,
CIIOCOOOB MOJTyYEHHS U OTpacieil MpUMEHEeHHUS;

6.10HMMaHKs HAYYHBIX OCHOB HEKOTOPBIX XUMHUECKUX IMPOU3BOJICTB;

7.cBEICHUS] O HEKOTOPBIX IKOJIOTUYECKUX MpoOIemMax, CBI3aHHbBIX C XUMHUEHH;

B nporpamme 1no XMMHH KCIOIb30BaAHA HOMEHKJIATYpa XMMHUUYECKHX 3JIEMEHTOB U]
BEIIECTB, a TaKXe TepMUHOJIOTHs, KoTopelie oTBewaroT JICTY 2439 94. B
porpaMMe I0 XHWMHHM UCIIOJIb30BaHbl COKpamieHuss "H. y". HOPMAaJIbHbIE
ycimoBusi(temneparypa 0 °C, nmaBmenme 101,3 «Ila).B coorBercTBUH ¢
MEXITYHAPOIHBIMHU CTaHAApTaMU JJisi 0003HAYCHUsSI KOJTMYECTBA BEIIECTBA MOXKHO|
UCIIOJIb30BATh OYKBBI «n « WM «V,, Jlig o0o03HadueHHs TeroBoro 3QQexTa

[PEaKIINH CJIETyeT UCII0Ih30BaTh 00o3HaueHue "AH".

The program is intended for estimation of test tasks in chemistry. Main goal
of estimation of test tasks is objective and impartial estimation of level of
educational knowledge of persons who finished general education
educational institution and expressed desire to come to SU "DMA".

Estimation of test tasks in chemistry — a way of check:

1.knowledge pupils of the major laws and theories of chemistry;
2.knowledge of chemical language, abilities to use names and symbols of
chemical elements, names of prime and complex substances;

3.abilities to put formulas and the equations of chemical reactions, to solve
calculated and experimental problems;

4. comprehensions of communication between structure, a structure, physical
and chemical properties of substances, ways of their receiving and branches
of application;

5.knowledge of the major natural and synthetic substances, their structures,
ways of receiving and branches of application;

6.comprehensions of scientific bases of some chemical productions;

7. data on some environmental problems, the bound to chemistry;

In the program in chemistry the nomenclature of chemical elements and
substances, and also a nomenclature which answer DSTU 2439 94.

In the program in chemistry reductions "n.c." are used. - standard conditions
(temperature of 0 °C, pressure is 101,3 kPa ).According to the international
standards for designation of amount of substance it is possible to use letters
of "n "V, ". For designation of heat effect of reaction it is necessary to use

designation "AH".
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OO0mas xuMus

1. General chemistry

[TonsTus: mpoctoe (MeTaul, HEMETaJlI), CIOXKHOE BElIecTBO,Basic chemicalConcepts: idle time (metal, nonmetal), complex
OcHOBHBIE  [XUMHUYECKHU OJEMEHT;, CTPYKTYpHble eauHHIbl (aTtom,concepts. Substance substance, chemical element; base units (atom,

1.1  XUMUYECKHE [MOJIeKyJa, HMOH:KaTHOH, AQHUOH). BanentHoCTs. molecule, non:xatuoH, anion). Valency. The relative
MOHSTHUS. OTHOCUTENbHBIE aTOMHAs (A;) U MonekyisipHas (M;) Macchl, atomic (Ar) and molecular (Mr) of weight, molar
BemectBo  MosisipHas macca  M(X), KOJHMYECTBO BemIecTBa( V), uX weight are M (x), amount of substance (), their units.

e TMHUIIBL. MoJTsIpHBIi 06beM(Vi). 3akoy| Molar volume (Vm). Avogadro hypothesis. A mass
ABorazpo.MaccoBast oS SIIEeMEHTA B BellecTBe fraction of an element in the substance W (x). Volume
W(x).00bpemHas 10715 raza B cMecH O(X) ratio of gas in mix ¢ (x)

XiMigHa peakiid, XiMiuyHe pPIBHSAHHS. 3aKOHH 30epeKeHHS

MacHl PEYOBHH, 00’€MHHUX CHIBBIIHOIIEHb Ta3iB y XIMIUHIN

peakiii. 30BHIIIHI €QEeKTH, L0 CYMPOBOUKYIOTh XIMIYHI

peakiii. TIOHATTS: OKWUCHUK, BIJHOBHUK, OKHUCHCHHS,

BiHOBJICHHA. Tunu XxiMivHUX peakimiil. [IIBuakicTh XiMigHOT

peakiii. Karamizarop.

3aKkOHBI:  COXpaHEHHsT Macchl  BemiecTBa, o0BeMHBIX|Chemical reaction |[Laws: conservations of mass of substance, volume

1.2  [Xumuueckas [OTHOIICHHWHA  Ta30B. [MonstTHst: okuciurenb  (0x), ratioes of gases. Concepts: oxidizer (oh), reducer (red).
peakims BocctaHOBUTENh  (red). THIBI  XUMHUYECKUX  pEaKIIHil. Types of chemical reactions. Speed of chemical reaction|

Cxopocth xummndeckoit peakunu (V). Karanuzarop. (V). Catalyst

1.3 [[lepuomnueck [lepuomuyeckuii 3akoH (coBpemeHHas (opmynupoBka) wuPeriodic law of an  [Periodic law (modern formulation) and periodic system
uit 3akoH wumepuommyeckas cucrema (IIC): mepuompl, rpymnmsLjiperiodicheskayasist (PS): periods, groups, subgroups (main, the
MepUOINYECK MOATPYMIbl (TaaBHble, ToOouHbBIe). [TopsnkoBeii (aromuslil)em (PS) of chemical [secondariest). Ordinal (atomic) value of an element (z),
as  cUCTeMaHOMep OJJieMeHTa (z), pa3MelIeHHe MeTauindeckux uelements placement of metal and nonmetallic elements in PS, the
(T1C) HeMmeTaumaeckux sneMeHToB B [IC, mepuomax u rpymnmax;D.I. Mendeleyeva  periods and groups; alkaline, shchelochnozemelny, inert
XUMUYECKUX [IEJIOYHBIC, IIEJOYHO3EMENIbHbIC, HWHEPTHBIE 3JIEMEHTHI, elements, halogens
DIIEMEHTOB  [FaJIOTCHBI.
ne n.

Menpgeneena




1.4 CoctaB atoma (sapo, 3JIeKTpoHHas obomouka). [lorsTus:Atomic structure Composition of atom (core, electronic shell). Concepts:
CrtpoeHue HYKJIOH, HYKJIUJ, HM30TOIbI, MPOTOHHOE YHCJIO, HYKIOHHOE the nucleon, a nuclide, isotopes, proton number,
aToma YUCIIO, OpOWTANIb, PHEPTETUYECKUM YPOBEHb M TOIYPOBCHbD, nucleon number, an orbital, the energy level and a
CIIAPEHHBI M HECHMapeHHBIH HIEKTPOHBI, PAIUYC aTOMa subtotal coupled and not coupled electrons, atom radius
(IpoCcTOTO WOHA); OCHOBHOE W BO30YKIEHHOE COCTOSHHE (a prime ion); ground and excited state of atom. The
atoMa. IlocrnenoBarenbHOCTh  3alONHEHMSI  BJIEKTPOHAMU sequence of filling with electrons of energy levels and
DHEPTETUYECKNX YPOBHEH W TMOIYypOBHEH B aToMax S-U p- subtotals in atoms s-and p-elements No. 1 — 20,
piemenToB Ne 1—20,
1.5 Turbl XuMHUUECKOM CBA3M:MOHHAS, KOBaJICHTHasA, BogopoaHas,(Chemical bond Types chemical svyazi:ionny, the covalent, hydrogen,
XuMudeckass MeTayutndeckass THIbI KpUCTaUTMYECKUX PEIIeTOK:aTOMHEIE, metal Types crystal reshetok:atomny, molecular, ionic,
CBSI3b MOJIEKYJIIDHBIE, HOHHBIE, METAJUIMYECKUE. OIJIEKTPOHHAs metal. Polarity formula of a molecule. Element
(hbopmyra MOJIEKYIIBI. DJIEKTPOOTPUIIATEILHOCTh JIEMEHTA. electronegativity
1.6 Cmecu  omHoponHble  (pacTBopbl) u  HeomHopomHbie Mixes. Solutions  [The homogeneous mixtures (solutions) and the
Cwmecu. (CycneH3uHu, OSMYJIbCHUH, TI€HBI, a’po30Ji). MeTosl nonuniform (suspensions, emulsions, foams, aerosols).
PactBOpBI pasneneHus ~ cMeceii  (oTcramBaHMe,  (DUIBTPOBAHUE, Methods of division of mixes (settling, filtering,
HeHTpudyrupoBaHue, BBITIAPUBAHHUE, MIePETOHKA). centrifugation, evaporation, distillation). The
DIEKTPOTUTHYCCKAS JUCCOLIUAITHS, ANEKTPOJIHT, electrolytic dissociation, electrolyte, nonelectrolyte,

HEDJICKTPOJIUT, CTENEHb SJIEKTPOJIUTUYECKON IUCCOLUalny
(0), HTOHHO-MOJIEKYJIIpHBIE ypaBHEHMs. CTpOEeHUE MOJIEKYJIb]
Boael (H,O); BomopomHast cBsizsb B Boje. OkpanimBaHue
WHIUKATOpOB (Jlakmyca, QeHondranrenHa, METWIOPaHXKa) B
KHUCJIOM, IIeJIOYHON U HEUTpaIbHOM cpeaax.

extent of the electrolytic dissociation (a), ion-molecular
equations. Structure of a molecule of water (H20); a
hydrogen bridge in water. Coloring of indicators
(litmus, Phenolphthaleinum, methyl orange) in sour,
alkaline and neutral environments.

2. Heopranmueckasi XuMusi

2. Inorganic chemistry

2.1. OcCHOBHBIE KJIACCHI HEOPTraHMYECKHUX BeleCTB

2,1.Main classes of mineral substances

2.1.1. |Oxcuapl Omnpenenenue, Ha3BaHus, Kiaccudukanus, xumudeckueOxides. Definition, names, classification, chemical properties
cBoiicTBa (E;O,), crtocoObI X MOTydeHUsI. (E2O,), ways of their receiving.
2.1.2. (OcHoBanus |Ompeznenenue (o0IIee U ¢ TOYKH 3PSHHS dIEKTPOTUTHYECKOH Bases Definition (common and from the point of view of the

NTUCCOIMAIINKN), Ha3BaHUS, KiacCH(DUKAIUSL, XUMHUYCCKUE
CBOICTBa, criocoObI monydenust ocHoBanuii (E(OH), )

electrolytic dissociation), names, classification,
chemical properties, ways of receiving the bases

(E(CH)»)




2.1.3. [Kucnotsl Omnpenenenue (00IIEe M C TOYKH 3PEHUS JICKTPOIUTHICCKOMACIds Acids Definition (common and from the point of view
nucconuanuu), Haspanus, kinaccudukamua (H.E, H.E,O, ), of the electrolytic dissociation), names, classification
XUMHUYECKHE CBOMCTBA, CTIOCOOBI TTOJIYYSHUS KUCIIOT (H.E, H,.E©Oy ), chemical properties, ways of receiving
acids
2.1.4. |Conu Omnpenenenue (00IIee U C TOYKU 3pEHUS MEKTpoUTUIecKonSalt Definition (common and from the point of view of the
NTUCCOIMAIINKN), Ha3BaHUS, KiIacCH(DUKAINSL, XUMHUYCCKHE electrolytic dissociation), names, classification,
CBOICTBA, CIOCOOBI TIOTYYCHUS COJICH chemical properties, ways of receiving salts
2.1.5. |Amdotepnsie |SIBnenne amdorepHoctu (Ha mpumepax okcuaoB E,O, wuThe amphoteric Amphoteric Character Phenomenon connections (on
coenuHeHus: [ruapokcunoB E(OH),); XuMudeckue CBOWCTBa, CIOCOOBI examples of E,O, oxides and E(OH),, oxyhydroxides);
MmoTy4eHus: aM(OTEPHBIX THIPOKCHIOB chemical properties, ways of receiving amphoteric
oxyhydroxides
2.1.6. [[eHeTmueckue CBSI3U MEXY KllacCaMH HEOPTaHUYECHUX COCAMHEHUIM Genetic linkages between classes the neorganichesikh

of connections

2.2. MeTtajiinueckue 3JJeMEeHTEI M UX coeauHeHusi. MeTa/LIbl

2.2.Met

al elements and their connections. Metals

2.2.1. |O6mue [Tonoxxenne merammmueckux snemeHToB B IIC, anmektponHoeGeneral information| Provision of metal elements in PS, an electronic
CBEIICHUS  OCTpPOCHHE HMX aTOMOB; METaJUIMUYecKas CBs3b; (pu3mueckue ujabout metal structure of their atoms; metallic binding; physical and
METaJUIMYECK XMMUYECKHE CBOMCTBAa METAJUIOB, CIOCOOBI WX moirydeHus;elements and metalsichemical properties of metals, ways of their receiving;
UX JJIEMEHTaX[psiJ aKTUBHOCTH METAJUIOB; KOPPO3Hs, CIIOCOOBI 3allUThl number of activity of metals; corrosion, ways of
M METa/ulax [METaJNIOB OT KOPPO3HMH; CIUIaBhl Ha OCHOBE jkene3a (JUyryH, protection of metals against corrosion; alloys on the

CTaJjb). basis of iron (cast iron, steel).

2.2.2. [Ulenouynsle MXWMHYECKHUE CBOWCTBA, MPUMEHEHNE U Ha3BaHUs coenuHeHui|Alkaline and Chemical properties, application and names of
menoyHo3e  [Harpus Na, Kamms K, Maraus Mg, Kanerus Ca; xanuiinsieshchelochnoza mile compounds of Na Sodium, Potassium K, Mg
MEIbHEIC ymoopenus; xkecTkocTh Boabl HyO. clements Magnesium, Ca Calcium; potash fertilizers; water
BIIEMEHTEHI hardness of H>O.

2.2.3. |AmomuHuN [XMMHYECKHE CBOWCTBA M MoJydeHue amoMuHus Al; HazBanus |Aluminum Chemical properties and receiving Al aluminum; names

1 (HOpMYJIbI BOKHEUIIUX COCTMHEHUN AJFOMUHUSL. and formulas of the major compounds of Aluminium.

2.2.4. Deppym X¥MHUYECKHE CBOMCTBAa M MOIYy4YEHUE XKelle3a, Ha3BaHus uFerrum Chemical properties and receiving iron; names and

dbopMyIbl  BaXHEHIIMX  COCIWHCHUU Fe;

MPUMCHCHUC KCJIC3a U €TI0 COGI[I/IHGHI/IP'I.

®eppyma

formulas of the major connections of Ferrum Fe; use of
iron and its connections.




2.3. HemeTraaianueckue 2JeMeHTHI H UX coenuHenns. HemeTa bl

2.3.Nonmetallic elements and their connections. Nonmetals

DopMyJibl, Ha3BaHUS M CBOMCTBA BaXXHEWIIMX COCIUHEHUUN
(HCI, MeCl,); crtocoObI ostydeHust B 1a00paTOPUN U PEAKIIHH]

Halogens

Formula, name and property of the major connections
(HCI, MeCl,); ways of receiving in laboratory and

2.3.1| Tanorenst HCl-ra3 u HCl-kucnora; npumenenue Cl,, HCl-ra3, HCI- reaction HCl-gas and HCl-acid; application of Cl,,
KHCJIOTHI; Ka4eCTBEHHAs peakius s ooHapyxenus: Cl-noHoB. HCl-gas, HCl-acids; a qualitative test for detection of
Cl-ions.
CgoiictBa O, O3, S ¥ coeMHEHNI KUCIOPOAA U CEPHI: Oxygen and sulfur [Property of O,, O3, S and compounds of oxygen and
2.3.2. Kucnmopog u |okcuaoB SO, , SO3, cynbdatHOit kuciaotsl H,SOy4, cynbdaros. sulfur: oxides SO2, SO3, sulphatic HSO4 acid, sulfates.
cepa Crioco6b1 nosryyerus O, B 1ab0paTOpHH; IIIaBHBIE 00JIACTH Ways of receiving O; in laboratory; main ranges of
npuMeHeHus kuciopoaa O, o3oHa O3, cepsl S, cynbdaTHOM application of O, oxygen, O3 ozone, sulfur S, sulphatic
kucnoTel HySO4 1 cynbGaToB; Ka4eCTBKHHAS PEaKIIUS IS H2S04 acid and sulfates; kachestvknny reaction for
oOHapyxxeHust SO4-MOHOB. detection of SOy - ions
2.3.3. CpoiictBa a3ora N, 6emoro P, m xpacnoro c¢ocdopa Pg[Nitrogen and Property of N nitrogen, white P4 and Pg scarlet
A30T " HutporeH(ll) oxcuma NO, wnutporeH(IV) oxcuma NO;,Phosphorus phosphorus, nitrogene (I I) NO oxide, nitrogene (IV)
Dochop dochop(V) okcuma P,Os, ammmaka NHj;, coneir amonwus, NO, oxide, phosphorus (V) of P,Os oxide, NH;
HuTpaTtHOM Kuciaotel HNO;, HuTpatoB, oprtodochaTtHoi ammonia, salts of an ammonium, nitrate HNOj acid,
kucnotel H3POy4, oprodocdaros; crocobsr momyuenuss NHs, nitrates, orthophosphatic H3POy acid, orthophosphates;
HNO; u H3PO4 B mabopatopuu; npumenenne N,, NHz;, HNOs, ways of receiving NH3;, HNO3; and H3POy4 in
HutpatoB, H3;POi, oprodochaToB; KauecTBEHHBIE pEAKIHH laboratory; application of N, NH3, HNOs, nitrates,
obHapyxeHnuss HOHOB amMoHus NH,  oprodocdar-nonos H;PO4, orthophosphates; qualitative tests of detection
PO, of ions of NH,+ ammonium PO,> orthophosphate ions.
2.3.4. IIpocteie BemecTBa KapOona (anmmas, rpadur, Carbon and Silicon |Prime substances of Carbon fabrics (diamond,
Yraeponu  [KapOMH);aAcOpOIMOHHBIE CBOWCTBA aKTUBUPOBAHHOTO YIJIS; graphite, carbene); the adsorption properties of an
Kpemunii cBoiicTBa yriepoaa C, kpemuus Si, okcugos CO, CO, , SiO,, absorbite; properties of carbon C, Si silicon, oxides

kucnot: kapoonatnoit H,COs, cunukatHoii H,Si0s, coneif -
KapOOHATOB,CHJIMKATOB; CITIOCOOBI MOTYyYEHUST OKCHJIOB
KapOona B maboparopuu; IpUMEHEHUE anmasa, rpapura,
AKTUBUPOBAHHOTO yriis, okcuoB Kapoona, Kpemuusi,
KapOOHATOB, THAPOTEHKAPOOHATOB, CUIIMKATOB; KAYECTBEHHBIC
[peakuu oOHapYyKeHUs KapOOHAT- U CUIIMKAT-HOHOB.

CO, CO2, Si02, acids: carbonaceous H2CO3, silicate
H2Si103, salts - carbonates, silicates; ways of receiving
oxides of Carbon fabrics in laboratory; use of diamond,
graphite, absorbite, oxides of Carbon fabrics, Silicon,
carbonates, gidrogenkarbonat, silicates; qualitative tests
of detection a carbonate - and silicate ions.




3. Opranuveckasi XuMus

3. Organic chemistry

3.1.

3.1. 1.
Teoperuyeck
1€ OCHOBBI
OPraHUYECKOU
XUMHUH

Baxwueiimme AJIEMEHTBI-OPTAHOTE€HBI, OPTraHUYECKHE
COCAUHCHUA, MNPUPOAHBIC W CHHTCTHUYCCKHUC OPraHUYCCKUC
COETUHEHMUS.

MOoJIeKyIIIpHOE  CTPOEHUE OPraHUYECKUX COCAUHEHUMN.
XUMUYECKas CBSA3b B MOJIEKYJIAX OPIraHUYECKUX COCIUHCHUAX:
SHEPrus, JUIMHA, IPOCTPAHCTBEHHAS HAIIPABJIHHOCTb,
MOJIIPHOCTB. G-CBSI3b U T- CBA3b. OJUHAPHBIC, KPATHBIC
(11BOMHBIE, TPOIHBIE), APOMATUYECKUE CBSI3H.

3.1.1.Theoretical
fundamentals
organic chemistry

of

The major elements organogens, organic compounds;
natural and synthetic organic compounds.

Molecular structure of organic compounds. A chemical
bond in molecules organic compounds: energy, length,
space napravlnnost, polarity. c-communication and 7~
communication. Unary, the multiple (double,
threefold), aromatic communications.

['uOpuam3amus MeKTPOHHBIX opOuTaneii aroma KapOona; sp3-
, Sp2-, Sp-THOpUAN3ALINN.

Knaccuukanus opraHn4ecKux COeIUHEHUN IO CTPOCHUIO
YTJIEPOAHOM LIENN M HAJTUYHUIO XapaKTePUCTUIECKUX
(pyHKIIMOHANBHBIX ) TPYIIIL.

Hybridization of electronic orbitals of atom of Carbon
fabrics; sp3-, sp2-, sp-hybridizations.

Classification of organic compounds by a structure of a
carbon backbone chain and presence of characteristic
(functional) groups.

SIBJIeHME TOMOJIOTHH; TOMOJIOTHM, TOMOJOTMYECKAN P,
rOMOJIOTHYECKast pazHuLa. Knaccor OPraHUYEeCKHUX
coeaunenuii. OOmme QGopMynabl TOMOJIOTHYECKUX PSJIOB H
KJIACCOB OPraHMYECKUX COCIMHEHUN.

[loHsTHE TEPBUYHOTO (BTOPUYHOTO, TPETUYHOTO,
YeTBEepTUYHOT0) aroma KapOoHa.

SBnenue H30MEpPUH, HU30MEPB, CTPYKTypHast 51
MpOCTpAaHCTBeHHasT  (T€OMETpUYHa,  WIH  YUC-MPAHC-)
M30Mepusl.

HoMeHK1aTypa OpraHu4ecKuX COeAMHEHUMN.

BBaI/IMHOe BIIMAHHUC aTOMOB HJIN rpyHH aTOMOB B MOJICKy.]IaX
OpraHUYECKUX COCTMHEHUHN

Knaccupukanuss XMMHUYECKHUX pEakIUi B OpPraHUYecKOM
XUMHUH (peakuu IIPUCOEIVHEHHS, 3aMeIleHuS,

M30MEpU3ALIN).

Homology phenomenon; homologues,
gomologmchesky row, homologous difference. Classes
of organic compounds. Common formulas of a
homologous series and classes of organic compounds.

Concept primary (secondary, tertiary, quarternary)
Carbon fabrics atom.

The isomerism phenomenon, isomers, structural and
space (it is geometrical, or tsis-trans-) an isomerism.

Nomenclature of organic compounds.

Interference of atoms or groups of atoms in molecules
of organic compounds

Classification the himichesknikh of reactions in organic
chemistry (combination reaction, replacements,

isomerizations).




3.2. YraeBoaopoabl

3.2. Hydrocarbons

Knaccupukanus cuptoB. OOmmas ¢popmyrina 0JHOATOMHBIX
HACBIIEHHBIX CIUPTOB. CTpOCHNE, HOMEHKIIATYpa, U30MEPU,
CBOMCTBa, CIOCOOBI MONTy4eHus: U npumenenue. [lonsarue o
BOJIOPOJTHOM CBSA3U

AJTKaHBI O6mas ¢opmyrna ajaKkaHOB, WX HOMEHKJIaTypa, uzomepwus,Alkanes Common formula of alkanes, their nomenclature,
3.2.1 CTPOCHHE  MOJEKYJ, CBOWCTBA, CIHOCOOBI  TIOMYYCHHS, isomerism, structure of molecules, properties, ways
MPUMEHEHHE. of receiving, application.
3.2.3. | ATKUHBI OO6mrast ¢dopmyna aJKMHOB, WX HOMEHKJIaTypa, wu3omepus,Alkynes Common formula of alkynes, their nomenclature,
CTPOGHHE  MOJIEKYJ, CBOICTBa, CIIOCOOBI  TOJy4YeHHUS, an isomerism, a structure of molecules, properties,
MpUMEHEHHE, KAaUeCTBCHHBIC PEaKIIUd Ha TPOWUHYIO CBSI3b ways of receiving, application, qualitative tests on|
acetylene bond
3.2.4. |Apomarndeck [O0mas (opmyina apeHOB TOMOJIOTHYECKOTro psna Oenzena.Aromatic hydrocarbons Common formula of 4uNnNs of a homologous
ve CtpoeHue, CBOMCTBA, CIOCOOBI MoNyueHus OeHzeHa; nmonstusGasoline. series of gasoline. Structure, properties, ways of
YIIIEBOJOPON (00 apOMATHUECKUX CBS3SIX, OT- SJICKTPOHHAS CHCTEMA. receiving gasoline; concepts about aromatic
bI. communications, 6m-electronic system.
bensen
3.2.5 | Ilpuponnsie HedTh, mpupoAHBIE M COMYTCTBYIOMIWNA HEPTSIHOW Trasbl, Natural sources of hydrocarbons and their
UCTOYHUKH [yrOjib, HMX COCTaB; KPEKMHI M apoMaTtu3amus HepTu wu processing Naphtha, the natural and accompanying
YTII€BOAOPOAOHE(DTEIPOAYKTOB, ACTOHAIIMOHHAS YCTOWYMBOCTH OCH3MHA, oil gases, coal, their structure; cracking and
BU HMX  |OKTAaHOBOE YHUCIIO; MepepadoTka yriist; MpoOaeMbl MOTydeHHUs aromatization of naphtha and oil products,
nepepaboTKa PKUIKOTO TOIIJIMBA U3 YIJIA U albTEPHATUBHBIX HCTOYHUKOB detonation stability of gasoline, octane value; coal
processing; problems of receiving liquid fuel from|
coal and the alternate sources
3.3. Okcurencoaepskamme OpraHuyecKkue coeIuHeHus 3.3.0ksigensoderzhashchy organic compounds
3.3.1 (Couptsl Xapaktepuctuieckas (pyHKIHMOHaIbHAs) rpynna cnupToB.  |Alcohols Characteristic (functional) group of alcohols.

Classification of alcohols. Common formula of
monohydroxy saturated alcohols. Structure,
nomenclature, isomerism, properties, ways of
receiving and application. A concept about a
hydrogen bridge




OTUJICHIVIMKOJIP M TIWIEPOJ  KaK  MPeJCTaBUTENH| Ethylen glycol and rimmepon as representatives of]
MHOTOATOMHBIX ~ COHUPTOB; KAayECTBEHHAs  peaklus  Ha polyols; a qualitative test on polyols.
MHOTOATOMHBIE CITHPTHI.
3.3.2. Dopmyna u CTPOCHHUE MOJICKYJIBI ¢enomna,Phenol Formula and a structure of a molecule of phenol,
Denou XapakTepucTuieckas ((QyHKIHOHAIbHAs) Tpylna B HEWH; characteristic (functional) group in it; properties,
CBOICTBA, MOJy4YEHUE, MPUMEHEHUE; KaUEeCTBCHHbIC PEaKIIHY] receiving, application; qualitative tests on phenol.
Ha (HeHo.

3.3.3. |Anmpneruasl  |(OOmiass  ¢opmyna  ampnerugoB.  Ctpoenume  mosekymAldehydes Common formula of aldehydes. Structure of
QJIBJICTU/IOB,  XapakTepucTuueckas  ((yHKIHOOHAJIbHAS) molecules of aldehydes, characteristic (functional)
rpynmna, HOMEHKJIAaTypa, W30MEpHs, CBOMCTBA, TOJydYeHHUE, group, nomenclature, isomerism, properties,
MPUMEHEHHUE, KAueCTBEHHbIC pEAKIUUW Ha aJbICTUIHYIO receiving, application; qualitative tests on
Tpymiy. aldehydic group..

3.3.4. [KapbonoBbie |[Xapaktepuctuueckas (GyHKIMOHAIbHAs) rpymnmna kapooHoBeix|Carboxylic acids Characteristic (functional) group of carboxylic

KHCJIOTHI kuciaoT. Kraccudukanus kapOOHOBBIX KucioT. OOmiasy acids. Classification of carboxylic acids. Common|
(hopMysa HACHIIIEHHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. formula of saturated monobasic carboxylic acids.
CTtpoeHue, HOMEHKJIATypa, HM30MEpPUS  OJHOOCHOBHBIX Structure, nomenclature, isomerism of monobasic|
KapOOHOBBIX KHCIJIOT, CBOMCTBA, MOJydYeHUE, TPUMEHEHHE. carboxylic acids, properties, receiving, application.
3.3.5. Dcrepsl. O6mast Qopmyna screpoB kapOoHOBBIX KHCIOT.CTpoenue,Estera. Fats. Soaps. Common formula of ester of carboxylic acids.
PKupb1.Mbina. HOMEHKIIaTypa, HU30MepHs, CBOMCTBA, MOJTy9YCHHE, Structure, nomenclature, isomerism, properties,
[IPUMEHEHHUE. receiving, application.
DKupbl — 3cTephl TauIeposia U BBICIIMX KapOOHOBBIX KHCIOT. Fats — ester of a glitserol and the highest]
Knaccugukanus >KupoB, CBOWCTBA, MOJIy4YeHUE, IPUMEHEHUE. carboxylic acids. Classification of fats, properties,
MpbuTa U CHHTETHYECKHE MOIOIIIME CPEICTBA. receiving, application. Soaps and synthetic scours.
3.3.6.Yrneponpl  [Knaccudukamms YTJIEBO/IOB;COCTAB, MOJICKYJIIPHbIE Carbohydrates Classification  of  carbohydrates;  structure,

(bopMyIIbI TITIOKO3BI, (PPYKTO3BI, Caxapo3bl, Kpaxmala 1
[IEJUTIOJIO3BI;, CTPYKTYpHas (opmysia OTKPBITON (GOpMBI
MOJICKYJTbI TIFOKO3bI; CBOMCTBA IIIIOKO3bI, CaXapo3bl, Kpaxmasa
Y IIeIUTIOJNIO3BI; TIOJYYEHHUE TITFOKO3BI, IIPOU3BOJICTBO CaxapO3bl
| 1 KpaxMaa; KayeuTBEeHHbIC PEAKIMH ISl OTIPEICIICHUS
[ITIOKO3BI M KpaxMalia; IpUMEHEHHE TIIFOKO3bI, Kpaxmalia,
[EJITIOJIO3BI

molecular formulas of glucose, fructose, sucrose,
Amylum and cellulose; constitutional formula of]
an open form of a molecule of glucose; properties
of glucose, sucrose, Amylum and cellulose;
receiving glucose, production of sucrose i and
Amylum; kachechtvenny reactions for definition of]
glucose and Amylum; use of glucose, Amylum,
cellulose




3.4. HutporeHcoaep:kamye OpraHuyecKkue coenHeHust

3.4. Nitrogensoderzhashchy organic compounds

34.1. Amunbl  [XapakTepuctrueckas (pyHKIIMOHAIBHAS) TPYIIIa AMUHOB. Amines Characteristic  (functional) group of amines.
Knaccugpukanus amuaoB. Homenknatypa, Classification ~ of  amines. = Nomenclature,
M30MEepHs,CTPOCHHUE, CBOMCTBA, CIIOCOOBI TTOTYICHHS U isomerism, structure, properties, ways of receiving
[IPUMEHEHHUE. and application.

3.4.3. Proteins the Structure of proteins, their
properties, application, color reactions on proteins.

3.4.2. |AmunokucnoTiCocTaB W CTPOCHHE MOJICKYN, HOMEHKJIATypa, CBOMCTBa,Aminoacids Structure  and  structure  of  molecules,

BI MOJy4eHHE, TPUMEHEHHE aMHUHOKHCIOT. [loHsTHE O nomenclature, properties, receiving, use of amino,
aM(OTEpPHOCTH aMUHOKHCIIOT, OWIIONAPHBIA WOH; aU-, TPH- acids. A concept about amphoteric characters of
,JIOJTUTICTITH/IBI, TIETITH/IHAS CBSI3b (TIETITHIHAS TPYIIIIa AaTOMOB) amino acids, a bipolar ion; di - three -
polypeptides, a peptide bond (peptide group of]
atoms)
3.4.3. benku  |CtpoeHue OENKOB, MX CBOWCTBaMH, MPUMEHEHHE, [IBETHHIC Proteins Structure of proteins, their properties, application,

peakiuy Ha OemKu.

color reactions on proteins.

3.5. CuHTeTHYeCKHe BBICOKOMOJICKY/SIDHbIE COCJUHEHHMS M IOJHMEpPHbIe
MaTepUAIbl HA HX OCHOBE

3.5. Synthetic high-molecular compounds and polymeric materials on
their basis

Cunrernueck [[loHsATHSA 0 TOTMMEpPE,MOHOMEpPE, JIEMEHTAPHOM 3BEHE,

ue CTENEHH MOJINMEPU3ALIUY.
BbICOKOMOJIEK |[Kitaccudukanys BHICOKOMOIEKYISIpHbIX coequaennit (BMC),
YIISIPHBIC criocoObl cuHTe3a BMC; cTpoeHne u cBOWCTBA MOJIUMEPOB;

COCIUHCHUA U TepMOHHaCTI/I‘IGCKI/Ie HOJII/IMepI:I U 11J1aCTMacCChl Ha UX OCHOBC,
MOJIMMEPHBIC [[IOHATHS O HATYPAIbHBIX U CHHTETHYCCKHUX KaydyKax,
MaTepI/IaHBI HA|CHUHTCTUYCCKHUX BOJOKOH, 3HAYCHUC HOHI/IMepOB

X OCHOBE 0OIIIECTBEHHOM XOSIIICTBE U OBITY

Synthetic high- Concept about polymer, a monomer, the
molecular compounds (constitutional repeating unit, a degree of

and polymeric materials [polymerization.

on their basis Classification of high-molecular compounds
(Naval Forces), ways of synthesis of Naval Forces;
structure and properties of polymers; thermoplastic
polymers and plastic on their basis; concepts about
plant and synthetic rubbers, synfils; value of
polymers public hoyaystvo and life

3.6. O0001mIeHHe 3HAHUH 00 OPraHUYeCKUX COeIMHEHM X

3.6. Generalization of knowledge of organic compounds

'YcTaHOBJIGHHE T'€HETHMYECKHX CBs3eH MCXKY pasHbIMHU  KjlaCCaMU
OpTaHUYCCKUX COGI[HHGHHﬁ, MCXKAY OPraHU4YCCKMMHU W HCOPraHUYCCKHMU
COCAUMHCHUAMU

Establishment of genetic linkages between different classes of organic
compounds, between organic and inorganic compounds




4. Pacuerbl B XUMHHU

4. Calculations in chemistry

4.1. |Pemenne |Popmynbl UIs paccueTa KOJMYecTBa BellecTBa, uwuciaProblem solving Formula for calculation of amount of substance,
3a/lay 0 [JAaCTHYEKK B OIMpPEIEIEHHOM KOJIMYECTBE BeliecTBa, MaccoBoijaccording to formulas  number of parts in particular amount of substance,
XUMHUYECKH [JOJTU JJIEMEHTa B COCIUHEHHH, OTHPOCUTENbHOU rmmoTHocTHjand on a conclusion of ja mass fraction of an element in connection,

M raza, MaccoBoil (00'beMHOI) 107K KOMIIOHEHTa B cMecu,formulas of connections jotnrositelny gas density, a mass (ob'jemny)
(hopMynam HBBIBOJ (GOPMYITBI COSTUHEHUS TI0O MACCOBOM JOJH SJICMEHTOB fraction of a component in mixes, a connection

10 BBIBOTY formula conclusion on a mass fraction of elements
bopmyn

COeIUHEHUN

4.2. Beipaxxenue MaccoBas 1015 paCTBOPEHHOT'O BEILIECTBA Expression of the Mass fraction of permeate
KOJTUYCCTBE quantitative composition
HHOT'O of solution (mix)
cocTaBa

4.3. [Pemenue |ANropuTMBI pELIEHNUS 33]1a4 [10 YPAaBHEHUSAM pEaKIUi; Problem solving on the
3a/1ady 0 (OTHOCHTEJIbHBIN BBIXOJI TPOTYKTA PEAKITUN equations of reactions | Algorithms on the equations of reactions; the
YpaBHEHUSM problem solving relative product yield of reaction

peakui
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IlepeyeHb peKOMeHI0BaAHHOM Y4eOHOI JTUTepaTypPhI

7 KJ1ac» /aBT.
7 KJ1ac» /aBT.
7 KJ1ac» /aBT.
7 KJ1ac» /aBT.
8 Kacy /aBT.
8 Kacy /aBT.
8 Kacy /aBT.
9 xJac» /aBT.
9 KJ1acy /aBT.
9 xJ1ac» /aBT.
9 KJ1acy /aBT.
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