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MATEMATUKA
5 kJacc.

1. MaTemMaTHdecKue pa3BICUCHHS.

B 3amanum paccMaTpuBaroTCs 3a1a4u, HE CBSI3aHHBIC KAKUM-TO OOIIMM MOIX0I0M K PEIICHUI0, HO
B KOTOPBIX HCHOJIb3YIOTCSI MAaT€MaTHUYECKUE TOHSITUS W TpaBUiia, U3ydaeMble B HadalbHBIX
KJaccax. MHOrue 3aja4i UMEIOT OTHOILICHHE K HAaTypaJIbHbIM YUCJIAM U JEUCTBUSIM HaJl HUMH.
[Ipu penieHUn HEKOTOPBIX 3a/1ad MCIOJIB3YETCs] METOJ mepedopa BceX BO3MOXKHBIX CIIy4aeB, HO
TaKOM croco0 perieHus 3a/1a4 IpUMEHIeTCsl He TOIBKO B IIKOJIBHOM MaTeMaTHKE, HO U B BBICIICH
MaTeMaTHKe, U Ha MTPaKTHKE.

2. JlenuM U YMHOKaEM.

CgoiicTBa aenenus Hameno. CocTaBHbIE B MPocThie yucia. [enenne ¢ octatkoM. HanGonbmmii
oOmmii nenurens AByX uncen. Anroput™ EBkianma. Haumensiee o0riee KpaTHOE IBYX YHCET.

3. puanun Jupuxie.

4. CucreMbl cyuciieHus. JlecaTuyHas 3alKicCh YUCIA.

Hecarnynas cucrtema cuucieHus. J[BomyHas W TpoOWYHasi CUCTEMbI cUucieHus. PasznuuHbie
CHCTEMbI CUMCIICHMS.

5. 3ajaun B3 HArJSIAHON TCOMETPHM.

Pa3pesanust Ha paBuble yactu. Ky0 u ero pasBepTka. BerumcneHue ruiomazei Ha KIeT4aToil
Oymare.

6 KJacc.

1. YucnoBble pedycChl.

Metox nonbopa udp. Odo3naueHus. bykBeHHsie peOychl.

2. TeKCTOoBBIE 3a/1a4H.

Anrebpanueckuii crmoco0 perieHnii TeKCTOBBIX 3afad. CocTaBieHHE JMHEHHBIX YpPaBHEHUH C
OJIHM HEU3BECTHBIM.

3. Belu4uHBI B TEOMETPUH.

Jmuaa. OcHoBHBIE cBOWCTBa MuHBL. [Lomanp. [{nuHa okpyKHOCTH | 1utomaab kpyra. OobeM.
4. Jloruyeckue 3aj1ayu.

3ajaun Ha COOTBETCTBHE M MCKIIOUEHHE HEBEPHBIX BAPUAHTOB. 3aJauyd Ha YMNOPSAAOYEHHE
MHOkecTB. CopusMbl. PaznuuHbie TOrUYecKre 3a1a4m.

5. Ilponopuuu u cmecu. YucnoBble OTHOLIEHUS W OTHOIICHWS BenudyuH. [Ipomopuusa u ee
coiictBa. [Ipsmas nponopruuoHanbHOCTh. CMeCH U MPOLIEHTHI.

7 KJacc.

1. 3agauu Ha OTHOIIEHKWE BEJIMYKH U MPOLICHTBHL.

BripakeHue mpoIieHToB AeCATUIHON Ipo0kt0. Bripaxenue uncina B mporeHTax. OCHOBHBIE THUIIBI
3a/a4 Ha NpoueHThl. Haxo)keHue MmpoueHToB OT AaHHOro uucia. HaxoxkaeHue yucia mo €ro
npoueHTaMm. HaxoxaeHne mpoleHTHOro OTHOLIEHHSI IBYX YHCEIL.

2. 3agauu Ha JIBUXKEHUE.

®opmyna mnytn. CnocoObl pemieHds 3a7ad Ha JBWKECHHE. ApuUPMETHYECKHUN Crmoco0.
Anrebpanueckuii crioco6. Tumel 3anau Ha nBMKeHue: Berpeunoe nmwxkenue. [IpotuBomnonoxHoe
JIBUXKEHHE. J[BI)KeHUE B OJJHOM HamnpaBlieHUH (BIOTOHKY). [IBukeHHE B OHOM HaIlpaBJICHUU (C
OTCTaBaHUEM). J[BHXKEHHE 10 pPEKe.

3. IpoOHble yucna

OObikHOBEeHHBIE Jpobu. JleWicTBus ¢ ApoOHBIMH uyHciaamu. [IpeoOpa3oBaHue YHCIOBBIX
BbIpakeHH. [IpoOHbIE ynciIa B TEKCTOBBIX 33Jja4ax. 3HAKOMCTBO C HEMHBIMU APOOSIMHU.

4. TpeyroJapHUK.




3amedarenbHbIe OTpE3KH B TpeyrojbHHKe. (CBOWCTBA MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
HepaBenctBo TpeyronpHuka. CBoiicTBa paBHOOCOPEHHOTO TPEYrolbHHUKA. 3aJaddl  Ha
HaXOXKJIEHUE KpaTyalIIero myTH.

5. 3aj1ayu Ha JEJIMMOCTb.

Onpenenenre u cBoiicTBa neauMocTH. [lpusHaku nenuMmoctd. PenieHue ypaBHEHUN B LEJIBIX
YHCIIaX.

8 kiace
1. Teopema I[Tudaropa.
Kopennb kBagpatnsiii. [Ipu3Hak mpsMOYrojibHOro TpeyroyibHUKa. [IpsMoyronbHas cucrema
KoOpAuHAT. PaccTosiHie MEXy TOUKAMH.
2. KBagpaTHbli TpEX4JIEH.
Briienenue nosnHoro kBajgpaTta. ApupMeTHIeCcKHii KBaJpaTHBIN KOpeHb. Pelienne KBajpaTHOro
ypaBHeHus1. @Popmyisl Buera u pas3iioxkeHue KBaApaTHOTO TPEXUWIEHA HA MHOKUTEIU
3. ToxnectBa
[IpuBegenne MHOrowieHa K CTaHAapTHOMY BuAy. Jloka3aTtenbCcTBO TOXIeCcTB. Meron
HeomnpeaeneHHbIX Kod(hdunmenToB. CrnocoObl pa3loKeHUs MHOTOYICHOB HAa MHOMKHUTEIH.
JpoGHo-paninoHaabHbIe BeIpaXXCHHS. BhIMoHEHWEe onepannii U MPUBEACHUE K alnre0pandecKou
npo6u. [IpencraBnenue anredpanyeckoii 1podu B BUAE CyMMBbI IPOCTEHIINX ApoOeil. BripaskeHus
C palvKalaMH.
4. Menuana. buccekrpuca. Bricora.
®opmyna nauHbl MeAuanbl. CBOMCTBO OMCCEKTPUCH BHYTPEHHETO yIJla TPEYroJIbHUKA.
5. 3ajmauu Ha pabory.
Apudmerndeckuii u anredpandecKuii CiocoObl penieHus 3aaad.

9 kJacce
1. DaeMeHTEI TEOPUU YHCEIL.
CgoiicTBa nenumocT. Teopema o AeneHun ¢ ocTaTkoM. Pa3nokeHre Ha MHOKHUTENH B 3aJ1adyax
Ha JenuMOocTh. HamOonpmmii oOmmii nenurtens W HauMeHblee oOmiee kpatHoe. [lociennue
ndpel uncna. J[nodhanToBel ypaBHEHUS
2. 3ajayu Ha OTHOIIICHUS.
OTHOILIEHUST OTPE3KOB Ha MpsAMOW. OTHOIIEHUE OTPE3KOB Ha MIOCKOCTH. OTHOIIEHUE TIIOMIAaAeH
3. 3aj1a4u ¢ OKPYKHOCTSIMH.
Kacarenpuble k okpyxkHocTsM. Kacarommecss OkpyXHOCTH. M3MepeHwe yriioB Jgyramu
OKpY’KHOCTU. BnucanHble 4YeTblpexyrojbHUKUA. CBOHCTBA OTPE3KOB XOpPH, CEKYIIHX U
KacaTeJIbHBIX.
4. BekTopbl.
CrokeHue BEKTOPOB U YMHOXEHHUE BEKTOPA Ha YHCIT0. Pa3nokeHne BEKTOpa 1o HEKOJUTMHEAPHBIM
HarpaBieHusiM. CkaisipHoe npousBefieHHe BEeKTOpoB. [lapamienbHblii mepeHoc B 3ajadax Mo
TEOMETPHH.
5. 'eoMeTpHYECKHE MECTA TOYECK.
[Ipumepsl penieHus 3a1ay.

10 kaace

1. 3amayn nnanumerpuu. [oaroroska k EI'9

PaBenctBo m momo6me. Teopema Iludaropa. Teopema kocunycoB. Teopema o Ouccekrpuce
TPEYTOJIbHUKA. Otnomenne miomaaei. Kacarenbubie. OnucaHHble MHOTOYTOJIBHUKH.
Brnucannsie yribl. Teopema cunycoB. M3MepeHue yrioB Ayramu OKpy>kHOCTH. [IpousBenenus
OTPE3KOB XOp/, CEKYIIHNX U KacarenbHbIX. [I[pu3HaKu pacnoyioxKeHUs: TOUeK Ha OKPYKHOCTH.

2. MeToa MaTeMaTH4ecKol MHIYKIIMU ¥ O€CKOHEUHbIE YUCIIOBBIE MOCJIEIOBATEILHOCTH.

Meton MaTeMaTUYECKON MHIYKIMU. bECKOHEUHbIE YMCIOBBIE TOCIEN0BATEIBHOCTH.

3. DIIeMEHThl KOMOUHATOPHKH.




OcHoBHble TpaBuiia kKoMOMHaTOpukH. HauanbHble dopMyibl komOuHaTopuku. MHIuKaTopHas
¢yukuusa. ®opmyna 6uHoma Hetotona. [Ipumeps! c10KHBIX KOMOMHATOPHBIX 3a/1a4.

4. BeposaTHOCTS.

Cymma cobbrthii. IlpousBenenue coOwbiTuii. @opmyna nonHoit BepositHocTH. Dopmyna baiieca.
HezaBucumocts cobbiTuii. JlepeBo BepositHocTel. Cxema bepHyu.

5. IlapajutesnbHOE MPOEKTUPOBAHUE.

[IpoexTupoBaHue TIOCKOH (PUTypsl HA TIOCKOCTh. M300paxeHne mpocTpaHCTBEHHBIX PUTYD.

11 kaacc. IlloaroroBka k EI'D mo marematuke

1. MeToa koopAMHAT B 33/1a4ax 1o crepeoMerpur. CBOMCTBA BEKTOPOB. Y PaBHEHUE INIOCKOCTH.
Paccrosiaue ot Touku a0 mwrockocty. IIpumepsl peienus 3agay.

2. DKOHOMUYECKHUE 3a/1a4u Ui MOAroToBKH K EI'D.

3amaun Ha MPOLEHTHI. DKOHOMHUYECKHEe 3ahayn BTopoi yactu EI'D. 3amaum Ha OGaHKOBCKHE
BKJIaJIbl. 3a/1aul Ha OAHKOBCKHUE KPEIUTHI. 3a/1a4ll Ha ONTHUMH3ALHIO.

3. TpUroHOMETPUYECKUE COOTHOIICHHUS

®dopmyiisl crnoxkenus. Tpuronomerpudeckue PyHKIMU qBOMHOTO aprymenTa. CymMMa U pa3HOCTh
TPUTOHOMETPHUYECKUX (DYHKIIUH.

4. YpaBHeHus.

VYpaBHeHuss ¢ mopayismu. TpuroHomerpuueckue ypaBHEHMs. VppaunoHalbHbIE YypaBHEHMS.
Jlorapudpmuueckue ypaBHeHus. [lokazarenbHble ypaBHeHHs. C(CMellaHHbIE YypaBHEHHS.
YpaBHEHUs C TapaMeTpaMu.

5. HepaBeHcrBa.

CpolicTBa HepaBeHCTB. I[IpaBuna mnepexoja K paBHOCWIBHBIM HepaBeHCTBaM. IIpumeHeHue
OCHOBHBIX CBOMCTB M ITPABUJI K PELICHUIO HPPALIMOHAIBHBIX HEPABEHCTB, HEPABEHCTB C MOIYJIEM,
norapu(pMHYECKUX U IMOKA3aTeIbHBIX HEPABEHCTB. [IpuMephl HEPABEHCTB C apaMeTpaMi. 3aaadn
Ha JI0Ka3aTelIbCTBA HEPABEHCTB.

6. UccnenoBanue dynkimii. Teopema Jlarpamxka o cpeaneM. OCHOBHBIE 3Talbl MCCIIEIOBAHUS
dbynkuwmii. [Toctpoenne rpadukoB QyHKIINH.

7. 3agayd ¢ mapaMeTpamu.

Bronnbie 3agaun. ['paduueckuii crmocod pemenns ypaBHeHUH Buaa f(x) = a . 3a1auu, CBsI3aHHbBIC

C pacIoJI0’KEHNEM KOPHEHN KBaJpaTHOTO TPEXUWIEHA Ha YUCII0BOi ocu. [Ipumepsl pemenus 3aau.

OU3UKA

7 KJaacc
1. U3mepenus. Equnnisl u3mepeHuii. [IpnOOpsI U IIKAJILL.
2. Mexanndeckoe JBMKCHHE.
3. BzaumMmojeiicTBHE TEI.
4. ]JlaBlIeHHE TBEPJBIX T, JKMAKOCTEH 1 ra30B. 3akoH ITackais. [IpuMepsl peleHns 3a1a4.
5. Pabora ¥ MOIIHOCTE. DHEpPrus

8 kiacce
1. MoaekynspHas GU3KKA.
2. ArperatHble COCTOSIHHS BEIIECTBA.
3. DIEKTpOCTaTHKA.
4. TTocTOSIHHBIHA 3JIEKTPUYECKUH TOK.
5. 'eomeTpudeckast ONTHKA.

9 kaacc

1. Kunemaruka.



[Ipamonuneiinoe ABWkeHWe. KnHeMaTuueckuii MeTol penieHus 3aaad. MeToasl onpeneneHust
CKOPOCTEU U YCKOPEHUH TEl.

2. 3aKOHBI IBMKCHHS.

3axoHs! aBwkeHus. Cuibl npuposl. Cuna ynpyroctu. Cuna tpenus. [Ipumeps! pemienns 3anad.
3. 3aKOHBI COXpPAaHCHHS B MEXaHHUKE.

3aKOoHBI COXpAaHEHHS UMITyJibca U dHepruu. [lorenunansHas sueprus. [loTeHnmansHas sHEprus
noJst TsokecTH. [loTeHumanbHas sHeprus Teil, Ha KOTOPBIE IEMCTBYIOT CUJIbI YIIPYTOCTH.

4. CraTHka.

PaBHoBecue TBepabix Ten. MomeHT cwibl. PaBHOBecwe TBepaoro Ttena. Peakuusi omopel U
HaTsDKEHUE HUTEeW mpu paBHoBecuu. Cuiia TpeHusl nmpu paBHOBecuu. ['mapocrtaTuka. 3akoH
[Tackans. 3akon Apxumena.

5. JIBMKEHUE TeJla 10 OKPYKHOCTH. Y CKOPEHUE U CKOPOCTH TeJIa IIPU ABUKEHUH 110 OKPYKHOCTH.
Cuna, neiicTByromias Ha Bpamaronieecs tesno. «Kocmudeckuey 3aaauu.

10 xaace

1. Umnynasc, 3HEprus. 3aKOHbl COXPAHEHHS B MEXAHUKE.

Nmnynbc. 3akoH coxpaHeHUs UMITysbca. Pabora m MomIHOCTh. DHeprus. 3aKOH COXpaHEHHUS
sHepruu. [IpuMeHeHne 3aKOHOB COXpaHEHUs

2. MonekynsipHas dhu3HKa.

Monekynsapuas Macca. Yucino Aporaapo. TemmoBoe naBuwxeHue dactul. DyHKUUsS
pacnpeneseHusl.

3. I'azoBble 3akoHBI. Temiora.

WneanbHblil ra3. BHyTpeHHss 3HEprus, TemioTa u padota. @a30Bble NEPEXOIb.

4. DaexTpudeckoe noJe.

3akoHn Kynona. HampspkeHHOcTh 3nexTpuueckoro mnois. 3akoH [aycca. Ilotenuman
3JEKTPUUYECKOTO MOJIA.

5. DIIEKTpUYECKHUH TOK.

Cwuita Toka. 3akoH Oma. [IpoBoguMocTs. DnekTpudeckue nenu. 3akousl Kupxroda.

11 kaace

1. JIBMKeHUE 3aps/ioB B JIEKTPUUYECKUX U MATHUTHBIX HOJISX.
JIBi>KeHUE 3apsI0B B BJIEKTPUUYECKOM TMOJE. DJIEKTPUUECKOE U TPaBUTALMOHHOE TIOJIE.
Hanpspkennocts.  DHeprust  B3aumopeucTBusi  3apsanoB. [lorenmman.  McrouHuku
anekTpuueckoro mnois. [lpunuun cynepniozunmu. IIpumepbl 1711 HEKOTOPBIX MPOCTHIX
pacnpenenennii 3apanoB. [Ipumepsl pemenuss 3anay. JBWKeHHE TOKOB W 3aps/ioB B
MarHuTHOM moJie. Cuiibl, IEWCTBYIOIIME HA JBMXKYLIUICS 3aps]l U TOK B MATHUTHOM TIOJIE.
Uctounuku nons. [Ipumeps! pemeHus 3agad.

2. TapMmoHuYeckue KoyieOaHusl.
Konebanuss (Onpenenenus. Tepmunonorus. Kunematuka xonebanwmii.). JlmHamuka
kosiebanuii (OnpeneneHue nepruoa COOCTBEHHbBIX KoJeOaHuil. 3aKOH COXpaHEHUs SHEPTHH B
npuMeHeHnn K KojeOanwsm.). KomeOGarenpHbiii KoHTYp (CBOOOAHBIE KOJICOAHWS).
IIepemeHnHbIl TOK. Pe3oHaHC.

3. BouaHbl.
VYnpyrue nepopmanuu. Bonusl. MaTepdepenius BoiH.

4. T'eomerpuueckas ONTHKA.
OcHoBHbIe ompeneneHus. OTpaxkeHne U mnpejaomiieHue cBera. Dopmysa TOHKOM JIMH3BL
N3o0pakenue B mnH3ax M300pakeHus B 3epkanax. ONTHYECKUE CUCTEMBI.

5. IloaroroBka K 3K3aMeHy 10 hU3MKeE.
CoBetbl abutypueHtam. Pemenne 3amau. [lokazarenbHbiii pa3oop Bapuanta. CTaTUCTHKA 1O
3anagam. CobecenoBanue. BapuaHTel 3a/1a4 BCTYTUTEIBHBIX SK3aMECHOB.




XUMUA

8 kaacc
Beinectno.
XuMu4decKas CBs3b.
OCHOBHBIG IIOHATHUA XUMHUHA.
Peakiuy 03 M3MEHEHUS CTEIICHN OKMCICHUS DJIEMEHTOB.
PeaKHI/II/I C UIBMCHCHHUECM CTCIICHU OKUMCJICHHUA DJICMCHTOB.

SNk W=

9 kjaacc

1. Ctpoenue aToMa B CTPYKTYpa NEPUOANUECKONH CHCTEMBI

Crpoenue aroma: siIpO W HYKIJIOHBI, JIGKTPOH, pacHpeiesieHHe 3JIEKTPOHOB IO OpOUTaIsIM
(mpuaun Ilaynm, npaBuno XyHaa). DJIEKTpOHHBbIE KOH(UTYpAIUM W BAJIGHTHBIC SJICKTPOHBIL
KBanrtoBsie uncna. PagroaktuBHOCTh. [IpuMepsl penienus 3aaa4. 3a1auu Jisi CaMOCTOSITEIbHOTO
peuieHusl.

2. XuMHUYecKas CBSI3b M CTPOCHHE BEIICCTBA.

Bunsl xumndeckoii cBs3u. BajleHTHOCTE.

3. OcHOBHEBIE KJIACCHI HEOPraHUMYECKHUX COCAUHCHUHN

CnocoOwr  knaccudukamuu coenuHeHuil. OCHOBHBIE KIACChl HEOPTaHUYECKUX COCAMHCHHIA.
Oxcugpl. XuMmudeckue cBoiictBa okcunoB. OcHoBanusa. Kuciaotel. Comn. Kuciaple 1 OCHOBHEIE
conu. [Ipumepsl pemenus 3anay. 3agaquu s CAMOCTOSITEIBHOTO PELICHUSI.

4. CTexuoMeTpus.

Crexuomerpuueckuil coctaB. CoxpaHEHHME 4YHCIIa aTOMOB B Xone peakuuu. KosmyecTtBo
BenlecTBa. Yucrtoble BemecTBa U cMecH. [Ipumepsl penienus 3agad. 3aaaqu 71 CaMOCTOSITETbHOTO
peuieHusl.

5 I"'a3bl B XUMHYECKUX PCAKITUIX.

VYpaBHEHME COCTOSHUSA UAeanbHOrO rasa. CBoicTBa UAEaIbHOrO raza. Pacuersl o ypaBHEHUAM
XMMHYECKUX peakuuil ¢ ydacthemM ra3oB. [lpumepsl pemenus 3amad. 3amadyd  Jist
CaMOCTOSITEJIbHOTO PEIICHUSI.

10 kaace

1. OcHOBHBIC HOHATHUS OpraHuyeckou xumuu. HomeHknaTypa M W30MEpHs OpraHuyecKHX
COEIMHEHUN. YTIEBOAOPOBL.

Teopust crpoenust opranmyeckux coenuHeHuid A.M.BytnepoBa. MonekyinsipHas wiu OpyTTO-
dbopmyna. CtpykrypHas ¢opmyna. OyHkuuoHanasHas rpynna. ['omomnoru. I[lonsTre n3omepun.
CrpyktypHble nzoMepsl. IIpoctpancTBennsie n3oMepsl. Ilpenensusie pagukansl. HenpenenabHbie
paauKalibl M apoMaTUYeCKue paaukaisl. Kuciopoa- u a3orcoaepxamuye paaukaibl. XUMHUYECKUE
CBOMCTBa yrineBonopoaoB. [Ipumepsl pemenns 3anad. 3a1ayuu 11 CaMOCTOSITEILHOTO PELIEHHUS.
2. Unentudukaius opraHuyecKux COeAMHEHUH.

Kiaccel oprannueckux coeqMHEHMH. XapaKTepHbIE CBOMCTBA M IPU3HAKU OCHOBHBIX KJIacCOB
OpraHMYecKuX coeauHeHni. [Ipumepsl pemenns 3aaad. 3agaqu Juisi CAMOCTOSITEIBHOTO PEILICHMS.
3. PacueTHble 3a71a4M HAa IPUMEPE PEaKIUii OPraHUYECKUX COCAMHEHUM.

YcraHoBneHue XUMHYECKO# (hOpMyJIbl BElIeCTBa M0 MPOAYKTaM CropaHus. 3aJjaud Ha CMEcH, Ha
U30BITOK HEJOCTATOK, Ha MapajlieIbHO U MOCIEI0BATEIbHO MPOTEKaoe peakuuu. [lpumepsr
pemenus 3a1ad. 3a1a4u A1 CaMOCTOSITENIbHOTO PEILEHUS.

4. Kak U3 HEOpPraHMYeCcKHX U OPraHUYECKHX BEIIECTB CUHTE3UPOBATH 3a/IaHHbIC OPTaHUYECKHE
COCIMHEHUSL.

[TosnyueHne opraHn4ecKUX COEIMHEHNI U3 MUHEPAJILHOTO ChIpbs. [loayueHue 3aJaHHbIX BEIIECTB
U3 JOCTYIIHBIX OPTraHUYECKUX coeauHeHni. [Ipumepsl pemenns 3anay. [loydenne opraHnyeckux
COCIMHEHUII U3 CIOXKHBIX TPUPOAHBIX CcoeaUHEHUH. CHHTE3 CJIOXKHBIX OpPraHMYECKHUX




COEIMHEHUI U3 IPOCTOTr0 MPOMBIIUIEHHO JOCTYIIHOTO yriaeBoaopoaa. [Ipumeps! pemenns 3aaau.
3ajauu JUisi CaMOCTOSITEILHOTO PEIICHHUS.

11 knacc
1. CTpoeHune MOJIeKy!I.
Crpoenue atoma. KBanTtossle uncna. [lpunnun Iaynu. Ilpasuio Xynaa. BanentHocts. ®@opma
MouiekyJl. [Ipumepsl pemenus 3aaad. 3agaun sl CaMOCTOATEIBHOIO PEIICHUS.
2. KoMnjieKCHBbIE COeTUHEHUS.
Komriekcesl (HeHTpanbHbIC, KaTHOHHBIC, aHUOHHBIC). JluraHmel. J[oHOpHBIN aToM JUTaHAA.
Koopaunanumonnoe yucio. Y cToH4nMBOCTh KOMILIEKCHBIX COeIUHEHUN. M30Meprst KOMITIIEKCHBIX
coequHeHui. [IpuMeps! pemeHus 3aaad. 3a1auu Jjis CaMOCTOSTENIbHOTO PEICHUS.
3. TepMoXuMHUsl, CKOPOCTb XMMHUYECKUX PEAKIIUI
Tennoseie >¢dexTsr peaknuii. Tepmoxumudeckue ypaBHeHHs. [loHaTHe 00 >HTANBNIUU H
sHTponuu. CKOpPOCTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTb OT HPHUPOIbl PEeaArupyroIInx
BEILECTB, IUIOMIAJX ITOBEPXHOCTU CONPUKOCHOBEHUs BEIIECTB, TEMIEPATYpPbl, JaBJICHHUS,
KarajausaTopa. JHeprus axktuBanuu. Karanusatopsl M kaTanu3 (TOMOTEHHBIH, F€TEPOTrEHHBIMH,
dbepmenTaTuBHBIN). [IpuMeph! pemenus 3aaa4. 3a1auu JUisl CAaMOCTOSTEILHOTO PEIICHMUS.
4. XuMu4ecKkoe paBHOBECHUE, PACTBOPBI
OOpaTuMOCTh peakuii U XUMHUYECKOE paBHOBecHE, CIocoObl ero cmemenus. [Ipunnun Jle-
[[Tarenve. Koncranta paBHoBecus. PacTBopbl. DnekTponautuyeckas aucconuanus. CuiabHble U
cnalpie anmekTponuThl. KoHcTtanTel aucconuanuu. Peakuuu nonHoro oOmena. IlpousBenenue
pacTBopuMOcTH. KHCIIOTHO-OCHOBHBIE B3aUMOJICUCTBUS B pacTBopax. AMdortepHocTsh. MoHHOE
npousBeneHue Boasl, pH. [Ipumeps! pemenus 3amad. 3a1auun 411 CaMOCTOSTENBHOTO PEILICHHUS.
5. OKUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIINU
OBP. MeTobl 3J€KTPOHHOTO M 3JIEKTPOHHO-HOHHOTO Oananca. HampaBieHne OKHCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN. DIEKTPOIU3 PAaCTBOPOB U paciuiaBoB. [Ipumepsl pereHus 3aaad.
3ajauu JUisl CAMOCTOSITEIBHOTO PEILICHHUS.

BUOJOI'usl
9 kjaacc

1. TkaHu, OIOPHO-/IBUTaTeNIbHAs CUCTEMA YEJIOBEKa, KOXkKa, TEPMOPETYISALHS.

Txanu. CrpoeHue KIETKM KHUBOTHOro. OOImMEe XapaKTEpUCTHUKH TKAaHMW, THUIMBI TKaHEH:
COEIMHUTEIbHAA, AIUTETUAIbHAS, MBIILICYHAs U HEPBHAsI, 0COOCHHOCTH Pa3HbIX TUIIOB TKaHEH.
OnopHo-aBUTraTeNNbHAsl cCUCTEMa, CKeJleT yenoBeka. CTpoeHue KOCTeH, KOCTH CKeJeTa YeIOBeKa:
KOCTH 4epena, MO3BOHOYHMK, KOCTH MOSACOB KOHEYHOCTeH. OmopHO-ABUrareibHas CHUCTEMA,
MbIIIIBI. T'ucronorunueckoe CTPOCHUC CKCJICTHBIX MBI, CKCJIICTHBIC MBbIIIIBI YCJIOBCKA U HX
bynkumnn. Koska. ['mcronornyeckoe cTpoeHUe KOXH, CJI0U KOXKHU. KOo)KHBIE pelenTophl, CTpOEHNE
BOJIOCSTHOTO (DOJITMKYJIa, KOXKHBIE )KETE3bI.

2. HepBHas ¥ SHIOKpHUHHAS CUCTEMBbI YEJIOBEKA.

Hepsuas cucrema. CtpoeHne u (yHKIHH HEPBHOW cucTeMbl. [lepemaya HEpBHOTO UMITyJIbCa.
Knaccudukanus Bonokon. Peduiekropusie ayru. Ilepenaya nepBHoro ummysnbca. LleHTpanbHast
HEpBHAsl CHUCTEMa, BBICIIAS HEPBHAS NE€ATEIbHOCTh. AHATOMMS CIHMHHOIO M T'OJIOBHOTO MO3ra.
Penieniropel. Briciiast HepBHast JesTeabHOCTh. OnHMcaHue OCHOBHBIX KOMIIOHEHTOB (DU3MOJIOTHH
naMATH ¥ IMOIMHA. DHAOKpHHHas cucteMa. CTpoeHne W (PYHKIUH SHIOKPUHHOW CHUCTEMBI.
Xernesbl u uX OCHOBHBIE PYHKIIUHU. B3aMOCBS3b HEPBHOM U 3HOKPHUHHBIX CHCTEM.

3. JIpIxaTenbHas ¥ MUIIEBApPUTENILHA CUCTEMA YSJIOBEKA
ﬂle&TeJ'IBHaH CHUCTEMA. praHbl HBIXaTeHBHOﬁ cucreMbl. u3noorus JbIXaHUWA.




CtpoeHue nuIeBapuTeIbHON CUCTEMBI - MUILEBAPUTENbHBIN TPAKT, MUILEBAPUTEIBHBIC KEIIE3bI.
Oprasbl TUIIEBAPUTENBHOM cUCTEMBI. T€OpUH roj10/1a U HACHIIICHHS, TUIIIEBOE MTOBECHUE.

4. CepeuHO-COCYANCTAs] CUCTEMA YEJIOBEKAa U UMMYHUTET.

AnHatoMust  KpoBeHOCHOM  cucteMbl. CTpoeHue cepiama, Kpyrd  KpOBOOOpalieHwHs.
dusnonornyeckas kiaaccupukanus cocynoB. Cepreuno-cocyauctas cucreMa. Kposb. OyHKmu
kpoBu. Cepanebuenue. XapaKTepHUCTHKA CEpICUYHBIX cokpamieHuil. [lyiasc u aprepuanbHOE
JaBJICHUC. TuneI TOTOKOB. .HI/IM(baTI/I‘-ICCKaSI CHUCTCMaA U €€ POJIb B JKUZHCACATCIIbBHOCTH OpraHnu3Ma.
KpaTkoe BBeieHHE€ B UMMYHHYIO CUCTEMY.

5. MouenonoBas cucrema. ['ameToreHe3. OMOpPUOJIOTHSL.

MoueBbiienuTenbHas cucremMa. Opranbl MOYEBBIASIUTEIbHONW cucTeMbl. CTpoeHne HedpoHa,
aTarbl GOPMUPOBAHKS MOYH: (GUIBTpAIs, yIbTpadriIbTpanus, peadbcopOius. MyKckas oJIoBas
cucrteMa. Opranbl My»CKOW 1MOJ0BOM cucTembl. JKeHckas monoBas cucteMa. Opraibl )KEHCKOU
MIOJIOBOM CHUCTEMBI.

OMOpuoreHes.

10 xiaacc
Crpoenne 1 QYHKIIHOHUPOBAHUE KIETKH.
OHepreTHKa KICTKH.
MounekyisgpHas OHoIOrus.
Pa3sMHOKEHNE M pa3BUTHE OPraHU3MOB.
I'eneTnka.

SNk W=

11 xmacc
['eHeTHKA TONYISAIUNA M CEIICKITHSL.
OBOJIIONHUSL.
[IponcxokASHNE M Pa3BUTHE KM3HU Ha 3eMIIe.
DKon0rus.
HTrorosoe.

Nk W=

I'EOJIOI'UA

1. Pusnyeckas reorpadus u 00IIas reonOrus

[Tonsitue reorpaduu u reonoruu. PasHooOpasue reoJOTMUECKUX AUCIUIUIMH. 3eMisl B
KOCMHYECKOM mpocTpaHcTBe. CrpoeHue 3emnu. TekTOHMYECKHME TMpouecchl. BBeneHue B
TEKTOHUKY W MarMatu3M. BHyTpurmTHbeIM MarmMatusM. OOpa3oBaHWe KOHTHHEHTAJILHON KOPHI.
IMuxn Yuncona.

2. Kpucramnorpadus 1 MEHEpaJIOTHS

Kpucramnmer u  amopdupie  Tema. I[IpoctpanctBeHHass  pemérka.  CoOTHOIIEHHE
IPOCTPAHCTBEHHOM PEIMIETKU U KPUCTAITUYECKON CTPYKTYpbl. OCHOBHBIE (PU3NUECKHE CBOICTBA
KpHCcTauIn4eckoro BemiectBa. (OOpa3oBaHMe U poOCT KpUCTALIOB. DOpMBI  BBIJCICHHUS.
[Momumopduszm. OcHoBbl MuHepanoruu. Puszmueckue cBOMCTBa MHUHEpaloB. MuHepalbHbIE
arperarsl. Mepapxus MuHepanoB. MuHepabl.
3. IIpomneccel 06pa3zoBanust MmuHepaos. Ilerporpadus

MunepanbHble acCOLMaluU ¥ MUHEPAIoo0pa3yoIiue Cpeibl.
Accommanuu muHepasioB. l[loHATHe 0 paBHOBecuu npu oOpazoBaHuu MuHepanoB. [loHsTHE O
dakTopax, BAUSIOMMUX Ha 00pa3oBaHNe MUHEpaIoB. MuHepanooOpa3yomue cpeasl. TUIBI cpen
oOpa3zoBanus MmuHepainoB. JXKunkue cpeasl. ['a3000pasubie u (iouanbie cpensl. TBEPAbIE CpeIbl.
[Iporieccrl MuHEpaao0Opa3zoBanusi. MarmMaToreHHbIE IPOIIeCChl. MarMaTiuiecKue mapareHe3ucChl.
Metamoppudeckoe MuHepagooOpa3oBanue. [ uaporepmansHOe MUHEPAIOOOpA30BaHUE.

4. cTopuyeckas reoJiorusi ¥ NajleOHTOJIOTUS




Ucropuueckas reosnorusa. Ha creike muctumius. [Ipenmer n oObeKkT uccienoBanus. MeTos
UCCJIeI0BaHMs JIpeBHEW McTOpuU 3emiid. ['eonorumueckas 1mkaita BpeMeHH. B3auMooTHoOIIEHUs
Pa3HOBO3PACTHBIX OCAJOYHBIX TOJI. OBOJIOUMS 3eMid ¢ MoOMeHTa e€ oOpa3oBaHMUS.
Ob6pazoBanne Conneunoil cucrembl. Kartapxeld m apxeil. Bo3HMKHOBEHME ITaHETHI, HepBas
)ku3Hb. [Ipotepo3oil. PanHue sTamnbl 3BOJONUK XKU3HU Ha 3emie. Paneposoil. Bpems sBHOU
KU3HHU.

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

OPDOOI'PADUSA - 1, 2, 3 3ananue

* IIpaBonmcanue NpUCTaBOK.

*  besynapusbie riacHbie B KOPHE CIIOBa.

*  VYnorpebnenue b u 'b.

* Hwu HH, rmacHsle nepex HUMH.

*  HE ciutHO 1 pa3aensHo.

e chnuTHOe, JAepUCHOE W paslelbHOE HANMCAHWE CYIIECTBUTENBHBIX, MPHIOKCHUH,
IpUIaraTeabHbIX.

*  CnutHoe, pa3zenbHOe U Ae(pUCHOE HANIMCAHUE HAPEUHUA.

*  JleducHoe, cnuTHOE, pa3/iebHOE HAICAHNE MECTOMMEHUMN, IPEAJIOTOB, HEKOTOPBIX COI030B,
HapeuMil U MOXO0KUX Ha HUX CIOBOCOYETAaHUM.

[NYHKTYAIINUA - 4, 5. 6 3ananue

*  OpnHopoaHbIE YIECHBI MPEAJIOKEHUS U TOX0KUE HA HUX CJIOBA.

*  0O00cOo0ICHHBIC WICHBI TPEATIOKCHHUS.

*  CTpoeHue CI0KHBIX MTPEIJIOKEHHUH.

e Ilysxryaumus npu KAK, UEM, npounx cpaBHUTEIBHBIX COKO3aX.
*  BBoaHbI€ ClI0Ba, BBOJIHBIE U BCTABHBIE MIPEIIOKECHUS.

* IlyHKTyanus B COX0O3HOM CIJI0O)KHOM IPEJUIOKEHUU.

*  Ilyskryanus B 6€cCOI03HOM CIIOKHOM MPEIOKEHHUH.

e Ilyskryauus npu npsiMOM pedu, IUTUPOBAHUE.

* Jlpyrue ciiy4au yHKTYyalluH.




