JdomoanuTeabHbie 00eo0pasoBaTenbHble nporpammbl 3SOMI CYHIL HI'Y
Ha 2023 — 2024 y4eOHbIii rog

MATEMATHUKA
5 kaacc.

1. MaTemMaTHdecKHe pa3BICUCHHS.

B 3amanum paccmatpuBaroTcs 3a7a4u, HE CBSI3aHHBIE KAKMM-TO OOIIIMM ITOIX0I0M K PEIICHUIO,
HO B KOTOPBIX HCIOJB3YIOTCS MAaT€MaTUYECKUE MOHSITUA M MpaBuia, U3ydyaeMble B HAYaIbHbBIX
Kjaccax. MHOrue 3ajaui UMEIOT OTHOILICHHE K HAaTypaJIbHbIM YUCJIAM U JEUCTBUSIM HaJl HUMH.
[Ipu peneHnn HEKOTOPBIX 3a/1ad MCIOJIB3YETCs] METOJ mepedopa BceX BO3MOXKHBIX CIIy4aeB, HO
TaKOM croco0 perieHus 3a/1a4 IpUMEHIeTCsl He TOJBKO B IIKOJIBHOM MaTeMaTHKE, HO U B BBICIICH
MaTeMaTHKe, U Ha MTPAKTHKE.

2. JleauM ¥ YMHOKAEM.

CgoiicTBa nenenus Hareno. CocTaBHbIE U IPOCThIe yucia. Jlenenue ¢ octatkoM. HanGombimit
oOmmii nenurens AByX uncen. AnroputM EBkinnma. Haumensiee o0riee KpaTHOE IBYX YHCET.

3. Ipubnun dupuxmie.

4, Cucremsbl cunciaeHus. JlecsaTHUHas 3alIMCh YHCa.

Hecarnynas cuctema cuuciieHus. J[BonyHas W TpOMYHAs CUCTEMbl CUUCICHUs. PaznnuHbie
CHCTEMbI CUMCIICHMS.

5. 3ajaun ¥3 HArJISITHOM TSOMETPHH.

Paspezanus Ha paBHble yacTH. Ky0O u ero pa3BepTka. Boruncienue miomiaaeil Ha Ki1eT4aToi
Oymare.

6 KJjacc.

1. YucnoBble pedycChl.

Metox nonbopa nudp. Odo3naueHus. bykseHHsie peOychl.

2. TekcToBBIC 3a1a4H.

Anrebpanueckuii cnoco0 perieHuil TeKCToBbIX 3a1a4. CocTaBieHne TUHEWHBIX YpaBHEHHUH C
OJIHM HEU3BECTHBIM.

3. DBenuuuHbBI B TEOMETPUH.

Jnmnaa. OcHoBHBIE cBOMCTBA TMHBL. [Ltomane. JlmuHa OKpy>KHOCTH | TUIOIIaAb Kpyra. O0beMm.

4. Jloruyeckue 3ajiayu.

3ajaun Ha COOTBETCTBHE M MCKJIIOUECHHE HEBEPHBIX BAapUAHTOB. 3a/lauyd Ha YHOPSI0YEHUE
MHOkecTB. CopusMbl. PaznuuHbie TOrUYeCKHe 3a/1a4H.

5. Iponopuwmu u cmecu. YncmoBble OTHOILIECHHS W OTHOIICHUS BennduH. [Iponopiusa u ee
cBoiictBa. [Ipsmas nponopruoHanbHOCTh. CMecH U POLIEHTHI.

7 kiaace.

1. 3ajaur Ha OTHOIIICHUE BEIMYMH W IIPOIICHTEL.

BripaxkeHne nmpoueHToB AeCATUYHOM JpoObio. Beipaskenue 4yrcia B mporeHTax. OCHOBHBIE THUIIBI
3a/lady Ha TpoleHThl. HaxokaeHne MpoieHToB OT JaHHOTO uucia. HaxokaeHue umcia 1mo ero
HpOI_IeHTaM. HaXO)KI[eHI/IG HpOI_[eHTHOFO OTHOIICHUSA ABYX YUCCII.

2. 3ajaun Ha JBMIKCHHE.

@opmyna mytu. CrocoObl pemieHus 3anad  Ha JBUWKEHUE. Apudmerndeckuid crmocoo.
Anrebpanyeckuii crioco6. Turbl 3a1a4 Ha qBIKeHNe: BeTpeunoe npmkenue. [IpoTuBomoioxHOE
JBIKEHUE. J[BI)KeHHE B OJIHOM HalpaBJIeHUH (BIOTOHKY). [[BUKeHHE B OJJHOM HaINpaBlieHUU (C
oTcTaBaHuEeM). J[BI)KEHHE 1O peKe.

3. [dpoOubie unciia

OOwikHOBeHHBIE npoOu. JlelicTBust ¢ ApoOHBIMH uuciaamu. [IpeoOpa3oBaHWE YHCIOBBIX
BbIpakeHUH. JIpoOHbIE YKCIIa B TEKCTOBBIX 3a/1auax. 3HAKOMCTBO C LIEITHBIMU JIPOOSIMH.

4. TpeyroiabHUK.

3aMmeuaTelbHbIE OTPE3KW B TpeyrojabHUKe. CBoiCTBa MNPSMOYIOJBHOTO TPEYrOJbHUKA.
HepaBenctBo TpeyronpbHuKa. CBOHCTBa paBHOOCAPEHHOTO TPEYroJIbHUKA. 3aJadyd  Ha
HaXO0XKXJICHUC KpaTan”Imero nyTH.




5. 3agauu Ha IETUMOCTE.
Omnpenenenue u cpoiictBa aenumoctu. IlpusHaku genuMoctu. PemeHue ypaBHEHMH B II€JIBIX
YHUCJIaX.

8 kimace
1. Teopema Iludaropa.
Kopenp kBaapaTHsiii. [Ipu3Hak mnpsMOyronbHOro TtpeyroiapHuka. lIpsmoyrosbHas cucrema
KoopAuHaT. PaccTosHne MeXIy TOUKaMHU.
2. KsagparHbléi TpexuseH.
Brinenenue moiaHoro kBaapara. ApudMeTHIECKU KBapaTHBIA KOpeHb. Pemenne kBaapaTHOTO
ypaBHeHus. @opmyiiel Buera u pasnoxkeHne KBapaTHOIO TPEXWIEHA HA MHOXKUTEIN
3. ToxnecrBa
IIpuBeneHne MHOrowieHa K CTaHIapTHOMY BHIYy. Jloka3aTesnbCcTBO TOXAECTB. Meron
HeomnpeaeneHHbIX ko3 duiueHToB. CrnocoObl pa3IokKeHHsT MHOTOYICHOB HA MHOMKHUTEIH.
JpoOHO-paninoHa bHbIe BbIpaXeHUs. BhINOIHEHNE onepaluii ¥ MpUBEACHHUE K alreOpandecKoit
npobu. [IpencraBnenue anrebpandeckoi 1poOr B BUIE CYMMBI TPOCTEHINX poOeii. BeiparkeHus
C paguKagamH.
4. Menuana. buccekrpuca. Beicora.
®opmyna anuHb MeauaHbl. CBOHCTBO OMCCEKTPUCHI BHYTPEHHETO yTIla TPEYroJIbHHKA.
5. 3apmauu Ha palorty.
Apudmernueckuii 1 anredpanyecKuil criocoObl peleHus 3a1ad.

9 kaacc
1. OIEeMEHTBI TCOPHU YHCEIL.
CaoiicTBa nenmumoctu. Teopema o aesieHUU ¢ ocTaTkoM. Pa3nokeHrne Ha MHOKUTENU B 3aJa4ax
Ha JaenuMocTh. Hambomnpmuii oOmmii nenuTens W HauMeEHbIee oOmiee kpaTHoe. Ilociennue
udpsl yncna. JlnopaHToBEl ypaBHEHHUS
2. 3ajaun Ha OTHONICHUS.
OTHoO1IEHUs! OTPE3KOB Ha NpsiMOi. OTHOLIEHUE OTPE3KOB Ha TNIOCKOCTU. OTHOIIECHUE TUIONIaIeH
3. 3ajau ¢ OKPYKHOCTSIMHU.
Kacarenbubsie k oxpyxHocTsM. Kacatomuecs okpyxHocTH. V3Mmepenue yrioB ayramu
OKPY>KHOCTH. BrucanHble 4YeThIpexyroJbHUKHA. CBOHCTBA OTPE3KOB XOPH, CEKyIIHX U
KacaTeJIbHBIX.
4, BekTopsl.
CrnokeHue BeKTOPOB U YMHOXKEHHUE BEKTOPA HAa YK CIT0. Pa3nokeHne BEKTopa 1o HEKOJUTMHEAPHBIM
HanpaBieHusAM. CKaJISIpHOE TPOM3BEIEHUE BEKTOPOB. [lapaisienbHblil MEepeHoc B 3ajadax 1o
TEOMETPHUH.
5. I'eomeTpuyeckne MecTa TOUCK.
[Ipumepsl perieHus 3anay.

10 knacc
1. [101ma M MHOTOYTOJIbHUKOB.
Hcnonb3oBanue aaiuTHBHOCTH Iiomaan. Microns3oBanue GopMyI TUIOIIATH.
[IpumeHeHre cpaBHEHUS IUJIOLIAACH MPU PEIICHUU MJIaHUMETpUYecKuX 3anad. Vcnonb3oBaHue
CBOMCTB 3aMeYaTeNIbHbIX JINHUM B TPEYTOJIbHUKE U JIPYTUX TEOPEM.
2. MeTon MaTeMaTH4ecKOM MHIYKIIMN U O€CKOHEUHBIE YUCIIOBBIE MOCJIEIOBATEIbHOCTH.
Meton MaTeMaTUYECKON MHIYKIMU. bECKOHEUHbBIE YUCIOBBIE TOCIEA0BATEIBHOCTH.
3. [TapajienbHOE NPOEKTUPOBAHUE.
[IpoekTrpoBaHue IOCKON (GUTYphI HA MIIOCKOCTb. M300paskeHre mpoCcTpaHCTBEHHBIX (Uryp.
4. DJeMEeHTbl KOMOMHATOPUKH.
OcHoBHBIE TpaBMWiIa KOMOMHATOpUKH. HawambHble Gopmynsl komOuHaTopuku. MHIukaTopHas
bynkuus. opmyna 6mHOMa HptoToHa. [IpuMeph! ClI0KHBIX KOMOMHATOPHBIX 3a71a4.
5. HUccnenoBanue QyHKITHIA.
Teopema Jlarpamxka o cpegHemM. OcHOBHbIE d3Tambl HccienoBanus (yukmuii. IlocTpoenue
rpauKoB QYHKLIUH.




11 kaace
l. Meton koopaMHAT B 3ajadax mo crepeomerpuu. CBoOMCTBa BEKTOPOB. YpaBHEHUE
IJIOCKOCTH. PaccTosiHME OT TOUKH 0 MIIOCKOCTH.
[Ipumepsl perieHus 3aaay.
2. TpUroHomMeTpruuecKrue COOTHOIICHUS
®opmyibl cnoxenus. Tpuronomerpuueckre GyHKIUU ABOMHOTO apryMeHTa. CymMMa U pa3HOCTb
TPUTOHOMETPUUECKUX (YHKIIHH.
3. YpaBHeHus.
VpaBHeHuss ¢ monaynsMu. TpuroHomerpuueckue ypaBHEHMs. MppannoHanbHble ypaBHEHHS.
Jlorapupmuueckue ypaBHeHus. IlokazaTtenbHble ypaBHeHHs. CMeUIaHHBIE YpaBHEHUS.
YpaBHEHUs ¢ mapaMeTpamH.
4. HepaseHcraa.
CgroiictBa HepaBeHCTB. [IpaBwia mepexoma K pPaBHOCWIBHBIM HepaBeHCTBaM. IIprmeHenue
OCHOBHBIX CBOWCTB M ITpaBWJI K PELICHUIO HPPALlMOHAIBHBIX HEPABEHCTB, HEPABEHCTB C MOJYJIEM,
Jorapu(pMHUECKUX U IMOKa3aTeIbHBIX HEPaBeHCTB. [IpuMepbl HEPaBEHCTB € MapaMeTpaMHu. 3agaun
Ha JI0Ka3aTeJIbCTBA HEPABEHCTB.
5. 3a1auy ¢ mapamMeTpaMH.
Bogunsie 3agaun. ['paduueckuii cnocol pemeHus ypaBHeHUN BUaa f(x) = a . 3a1a4u, CBSI3aHHbIE

C PacnoJIo’KeHUEM KOPHEW KBAJIpaTHOTO TpeXuieHa Ha YMCI0BOM ocH. [Ipumepsl penienus 3aaay.

OU3UKA
7 kaacc
1. Wsmepenns. Ennnunel uaMmepennii. [IpuOopsl U MIKAJIEL.
2. MexaHn4deckoe IBIKECHHE.
3. BsauMoeiicTBue Te.
4, JlaBlieHne TBEPABIX TEM, JKHAKOCTEH 1 ra3oB. 3akoH Ilackans. IIpuMepsl peneHus 3a1a4.
5.  Pabora ¥ MOIIHOCTE. DHEPrus
8 kaacc
1. MoekyadapHas Qu3uka.
2. Arperatible COCTOSTHHS BEIIECTBA.
3. OJIEKTPOCTATHKA.
4. ITocTOSIHHBIN BICKTPUUYSCKUM TOK.
5. I'eomeTpuyeckast OTUKA.
9 kiaacc

1. Knnematnka.

[Ipssmonuneninoe nBwxkenue. Kunemartnueckuit Meroa pemieHds 3amad.  MeTobl

ONpeAeNICHUsI CKOPOCTEN U YCKOPEHUM TEll.
2. 3aKOHBI ABMKECHUS.

3akonbl ABkeHUs. Cuibl ipupoabl. Cuna ynpyroctu. Cuna tpenus. [Ipumeps! pemienus

3aj1a4.
3. 3aKOHBI COXPAaHSHHUS B MEXaHUKE.

3aKoHBI COXpaHEHHUs uUMIlyjibca M »Hepruu. [loreHuumanvHas sHeprus. lloTeHuuanbHas
SHeprus mnoss TsokecTH. IloTeHimanbHas SHEprusi Ten, Ha KOTOpPbIE JEHCTBYIOT CHIIBI
YIOPYTOCTH.

4.  Craruxka.
PaBHOBecue TBepabIx TeN. MomeHT cuiibl. PaBHOBecHe TBEpAOro Tena. Peakuus onopel u
HaTsDKEHUE HUTEW npu paBHOBecuu. Cuila TpeHUs MpHU paBHOBECUU. [ mapocTaTuka. 3akoH
[Tackans. 3akon Apxumena.

5. JIBWKEHHME Tejla MO OKPYKHOCTH. YCKOPEHHME M CKOPOCTh Te€ja MpU ABWKEHUHU IO
okpyxkHoctu. Cuna, aecTByromias Ha Bpaiatouieecs Teno. «Kocmuueckue» 3anaum.
10 kiace

1. Hwmnyiabc, 3HEPTUsl. 3aKOHBI COXPAHEHMS B MEXAHUKE.




SNk W=

Nmrirynbe. 3aK0H coXpaHEHHUsT UMITyJIbca. PaboTa 1 MOIIHOCTE. DHEprus. 3aKOH COXpaHEHUS
sHepruu. [I[puMeHeHre 3aK0HOB COXpaHEHUS
MonekynsipHas dhuzuka.
Monekynsipuast macca. Yucno Asoranpo. TemnoBoe paBuxkeHue wyacTul. OyHKIUA
pacrpeneneHus.
l'azoBbie 3akoHbI. Temiora.
WneanpHbIi ra3. BHyTpeHHss 3Heprus, Teriora u padota. ®a3oBsie nepexoibl.
DIEKTPUUYECKOE MOJIE.
3akon Kynona. HanpspkeHHOCTH siiekTpuyeckoro mons. 3akoH ['aycca. IloTenuman
AIEKTPUUECKOTO TOJIA.
DJIEKTPUYECKHUH TOK.
Cuna Toka. 3akoH Oma. [IpoBoguMocTs. DnekTpuueckue uenu. 3akonsl Kupxroda.

11 kaace
JBI>KeHUE 3apsi/IOB B 3JEKTPUYECKUX U MATHUTHBIX MOJISX.
JIBrkeHne 3aps0B B AJEKTPUUYECKOM IMOJE. DJIEKTPUYECKOE M TPaBUTALIMOHHOE IIOJIE.
Hanpsbxkennocts. DHeprus — B3aumoneuctBust  3apsjnoB. llorenuman.  Wcrounuku
anektpudyeckoro nois. [lpmHumn cynepnozunuu. Ilpumepsl aas HEKOTOPBIX MHPOCTHIX
pactpeneneHuii 3apsnoB. lIpumepsl pemeHus 3amad. /[BUKeHHME TOKOB U 3apsiOB B
MarHuTHOM noJie. CHiibl, TEHCTBYIOIIME HA BMXKYLIUICS 3apsAl U TOK B MATHUTHOM IIOJIE.
Hcrounuku nons. [Ipumeps! pemenus 3anay.
["apmoHHyeckue KosueGaHusl.
Konebanus (Omnpenenenus. Tepmunonorusi. Kunemartuka konebanuii.). JlmHammuka
kosneOanuit (OnpeneneHue nmepruoaa COOCTBEHHBIX KoJieOaHUi. 3aKOH COXpaHEHHUS YHEPTUH B
npuMeHeHUn K KonebOanusMm.). KoneOGatenpHblii koHTYp (CBOOOAHBIE KOjeOaHUS).
ITepemennsbIii Tok. Pe3oHaHc.
BoaHsbl.
Yupyrue nedhopmaruu. Bonasl. UaTepdepeHius BoiH.
['eomerpuyeckas onTUKa.
OcHoBHbIe onpepaeneHusi. OTpaxkeHUe W mnpenomieHue cBera. Dopmynia TOHKOW JIMH3BI.
N3o6paxenune B muH3ax M3o00paxkeHus B 3epkanax. ONTHYECKHE CUCTEMBI.
[ToAroToBKka K SK3aMeHy 10 QU3UKe.
Cogetbl abutypuenrtam. Pemienue 3angau. [lokazarenbHelil pa3oop Bapuanra. CTaTuCTHKA 110
3agauaM. CobecenoBanuie. BapuaHTsl 3a1a4 BCTYIUTENIbHBIX 9K3aMEHOB.

XUMUA

8 kaacc
Beinectno.
XuMu4decKas CBs3b.
OCHOBHBIG IIOHATHUA XUMHWHA.
Peakiuu 03 M3MEHEHUS CTEIICHN OKMCJICHUS DJIEMEHTOB.
PeaKm/m C UIBMCHCHHUECM CTCIICHU OKUMCJICHUA DJICMCHTOB.
9 kJaacc

1. Ctpoenue aToMa B CTPYKTYpa NEPUOANIECKONH CHCTEMBI

Ctpoenue aroma: siIipO W HYKIJIOHBI, JJIGKTPOH, pachpeiesieHHe >JIEKTPOHOB IO OpOUTaIsIM
(mpuaiun Ilaynm, npaBuno XyHaa). DJIEKTpOHHBIE KOH(OUTYpAIMM W BAJIGHTHBIC SJICKTPOHBIL
KBanrtoBsie uncna. PagroaktuBHOCTh. [Ipumepsl penienns 3aaa4. 3a1auu Jyisi CaMOCTOSITETbHOTO
peuieHusl.

2. XuMHUYecKas CBSI3b M CTPOCHHE BEIICCTBRA.

Bunsl xumnueckoii cBs3u. BajleHTHOCTS.

3. OcHOBHBIE KJIACCHI HEOPraHUMYECKUX COCAUHCHUHN

CnocoOwr  knaccudukamuu coenuHeHuil. OCHOBHBIE KIACChl HEOPTaHWYECKUX COCAMHCHHIA.
Okcugpl. XuMmudeckue cBoiictBa okcunoB. OcHoBanusa. Kucioorel. Comn. Kuciaple 1 OCHOBHEBIE
conu. [Ipumepsl pemienus 3anay. 3agaquu s CAMOCTOSITEIBHOTO PELICHUSI.

4. CTexuoMeTpus.




Crexuomerpuyeckuii coctaB. CoxpaHEHME 4YHCIa aTOMOB B Xone peakuuu. KommdectBo
BelecTBa. YucTele BelecTa U cMecu. [Ipumepsl petienus 3a1ay. 3a1auu A1 CaMOCTOSATETbHOTO
peneHusl.

S I"a3bl B XUMHUYECKUX PEAKIIUSIX.

VYpaBHEeHUE COCTOAHMS UACATBHOrO rasa. CBOMCTBA MIEATBHOrO Ta3a. Pacuersl o ypaBHEHUSIM
XUMUYECKUX peakuuil ¢ ydactuem Tras3oB. Ilpumepsl pemieHus 3agad. 3ajgadyd s
CaMOCTOSTENIBHOTO PEUICHUSI.

10 xkaacce
1. OCHOBHBIE THOHATHS OpraHuyeckor xumuu. HomeHknaTypa W M30MEpHsl OpraHuYecKHX
COEIMHEHUM. YTIIEBOJIOPOIbL.
Teopust ctpoeHust opranndeckux coeauHeHuit A.M.bytinepoa. MonekymnspHas win OpyTTO-
dopmyna. CtpykrypHas popmyna. @yHkunoHanbHas rpynmna. ['omonoru. IlonsTiHe M30MepHH.
Crpyktypabsie nzomepsl. [IpocTpancTBennbie u3omepsl. [Ipeaensueie pagukansl. HenpenenbHbie
paauKabl ¥ apoMaTUYecKue paaukaibl. Kuciopoa- u a3oTcoaepikaiine paaukaibl. XUMHUUECKHE
CBOMCTBA yriieBogopoAoB. [IpumMeps! pemenns 3aaad. 3a1auu Juisi CAMOCTOSTEIBHOTO PEILICHHUS.
2. UneHTudukanms OpraHmuecKuX COSANHEHUN.
Kinaccel oprannueckux coenrHeHU. XapaKTepHbIE CBOMCTBA W MPU3HAKK OCHOBHBIX KJIACCOB
OpraHuYecKux coequHeHui. [Ipumepsl pemenus 3aaad. 3agauu JJisi CAaMOCTOSITEIbHOTO PEIICHHUS.
3. PacueTHble 3a71a4M HAa IpUMEpE PeaKUii OPraHUYECKUX COCAMHEHUMN.
YcTaHoBIeHHE XUMHUYECKOHN (hOpMYIIBI BEIECTBA MO MPOAYKTaM CropaHus. 3aa4u Ha CMECH, Ha
M30BITOK HEJOCTAaTOK, Ha MapaulesIbHO U MOCJIEN0BAaTEeIbHO MpoTeKatoue peakuuu. [Ipumepsl
peuieHus 3a1a4. 3aauu A1 CaMOCTOSITEIbHOTO PEILIECHUS.
4. Kak U3 HEOpPraHWYECKNX U OPraHUYECKHX BEIIECTB CUHTE3UPOBATH 3a/IaHHBIC OPTraHUYECKHE
COCIMHEHUSL.
[TomyuyeHnue opraHnyecKnX COEqUHEHNI N3 MUHEPAJIbHOTO ChIpbs. [lomyyeHune 3a1aHHbIX BEILIECTB
U3 JIOCTYIIHBIX OPTaHUYECKUX coequHeHuid. [Ipumepsl pemenns 3anay. [lonydenue oprannyeckux
COCIMHEHUN W3 CIOXKHBIX MPUPOIHBIX coeanHeHHd. CHHTE3 CIO0XKHBIX OPraHWYeCKHX
COEIMHEHUH U3 TPOCTOr0 MPOMBIIIEHHO JOCTYITHOTO yrieBoaopoaa. [Ipumepsl pemienus 3agau.
3ajauu JUisl CAMOCTOSITEIbHOTO PEILICHHUS.

11 knacc
1. CTpoeHune MOJIeKy!I.
Crpoenue atoma. KBanTtossle uncna. Ilpunnun Iaynu. Ilpasuio Xynaa. BanentHocts. ®@opma
MouiekyJl. [Ipumepsl pemenus 3aaad. 3agaun sl CaMOCTOATEIBHOIO PEIICHUS.
2. KoMmjIeKCHBIE COeTUHEHUS.
Komrmiekcel (HeHTpanbHBbIC, KaTHOHHBIC, aHUOHHBIC). JluraHmel. J[oHOpHBIN aToM JUTaHAA.
Koopaunanuonnoe yuciao. Y cToH4MBOCTh KOMILIEKCHBIX COeIUHEHUN. M30Meprst KOMITIIEKCHBIX
coequHenuil. [IpuMeps! pemeHus 3aaad. 3a1auu Jjis CaMOCTOSTENbHOTO PELICHUS.
3. TepMoXuMHUsl, CKOPOCTb XMMHUYECKUX PEAKIIUI
Tennoseie >¢dexTsr peaknuii. Tepmoxumudeckue ypaBHeHHs. [loHaTHe 00 >HTANBIUU H
sHTponuu. CKOpPOCTh XMMHUYECKON peakuuu, €€ 3aBUCUMOCTb OT HPHUPOIbl PEArupyroIINX
BEILECTB, IUIOMIAJAX ITOBEPXHOCTU CONPUKOCHOBEHHUS BEIIECTB, TEMIEPATYpPbI, JaBIICHHUS,
Karajau3aTopa. JHeprus axktuBanuu. Karanusatopsl M kaTanu3 (TOMOTEHHBIH, F€TEPOTEHHBIMH,
dbepmenTaTuBHBIN). [IpuMeps! pemienus 3aaa4. 3a1auu JUisl CaMOCTOSTEILHOTO PEIICHMUS.
4. XuMu4eckoe paBHOBECHUE, PACTBOPBI
OO6paTuMOCTh peakuii U XUMHUYECKOE paBHOBecHE, CIocoObl ero cmemenus. [Ipunnun Jle-
[[Tarenve. Koncranta paBHoBecus. PacTBopbl. DnekTponutuyeckas auccornuanus. CUiabHbIe U
cnalpie anmekTponuThl. KoHcTtanTel aucconuanuu. Peakuuu nonHoro oOmena. IlpousBenenue
pacTBopuMOocTH. KHCIIOTHO-OCHOBHBIE B3aUMOJICUCTBUS B pacTBopax. AMdorepHocTsh. MoHHOE
npousseneHue Boasl, pH. [IpumMeps! pemenus 3axad. 3a1auun 411 CaMOCTOSTEIBHOTO PEILICHNUS.
5. OKUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIINU
OBP. MeTobl 3J€KTPOHHOTO M 3JIEKTPOHHO-HOHHOTO Oananca. HampaBieHne OKHCITUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMN. DIEKTPOIU3 PAaCTBOPOB U paciuiaBoB. [Ipumepsl pereHus 3aaad.
3ajauu JUisl CAMOCTOSITEIbHOTO PEILICHHUS.




BHNOJIOI'UA

10 xiaacc
1. Crpoenne U GYHKIHOHUPOBAHNE KIETKH.
2. DHepreTruka KICTKH.
3. MoaekyusipHas OHOIOTHSL.
4. Pa3MHOXCHHE M Pa3BHUTHE OPTaHU3MOB.
5. T'eHerHKa.

11 xmacc
1. I'eHeTwKa MONYIAIIUA M CEICKITHA.
2.  DBoamouus.
3. IIpoucxoXIcHHE U Pa3BUTHE KU3HM Ha 3eMJIc.
4. DKOJIOTHS.
5. Hrorosoe.

I'EOJIOI'Us1

1. Pusuyeckas reorpadus U 00IIas reoJIOr s

2. Kpucramiorpadus ¥ MUHEPATIOTHS

3. ITporeccrl 00pa3oBaHus MUHEpaIoB. IleTporpadus
4. UcTopryeckas reoJIorus M MaJ€OHTOIOT M

AHTJIMMCKHUM SI3BIK
I"'paMMaTHYECKUM TECT.
3aIIaHI/IH Ha IIPOBCPKY Cd)ODMI/IDOBaHHOCTI/I HABBIKOB YTCHMHI.
JIEKCUYECKUM TECT.
HToroBoIii TeCT

bl e

PYCCKHNU SA3BIK
Kypc cocrout u3 6 pa3nenoB, B KaKIOM U3 KOTOPBIX M3ydaeTcs Kakas-mubo opdorpadudeckas
WIM MYHKTYallMOHHAs TeMa MPU ONTHUMAJILHOM YPOBHE 0000IIEHHS MaTepralia o Heu.

OPDOOI'PADUA - 1, 2, 3 3ananue

* IIpaBonmcanue NpUCTaBOK.

*  besynapHble riiacHble B KOpHE CJIOBA.

*  VYnorpebnenue b u 'b.

* Hwu HH, rmacHsle nepex HUMH.

*  HE ciurtHo 1 pa3nensHo.

* ciautHOe, JedUCHOE U pa3lelbHOE HANHMCAaHUE CYNIECTBUTENBHBIX, MPHIOKCHHA,
IpUIaraTeabHbIX.

*  CnutHoe, pa3zienbHOe U Ae(pUCHOE HANIMCAHUE HAPEUU.

*  JleducHoe, cnuTHOE, pa3/iebHOE HAIMCAHNE MECTOMMEHUMN, MPEAJIOTOB, HEKOTOPBIX COI030B,
HapeuMi U MOXO0KUX Ha HUX CIOBOCOYETAaHUM.

INYHKTYAIINUA - 4, 5. 6 3ananue

*  OnxHOpPOAHBIE YJIEHBI IPEUIOKEHHS U TOX0KHE HAa HUX CJIOBA.

*  O00cOo0ICHHBIC WICHBI TPEATIOKCHHUS.

*  CTpoeHue CI0KHBIX ITPEJIOKEHHH.

e Ilysxryauus npu KAK, UEM, npounx cpaBHUTEIbHBIX COIO3aX.
*  BBoaHble cri0Ba, BBOJHBIE U BCTABHBIE ITPEITIOKEHUS.

* IlyHKTyanus B COX0O3HOM CJI0O)KHOM IPEJUIOKEHUU.

*  Ilynkryarnms B 6€cCOI03HOM CIIOKHOM MPEIOKEHHUH.

e  Ilynkryauusi npu npsiMOM pedu, IUTUPOBAHUE.

*  Jlpyrue ciiy4au IyHKTYyalluH.




