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MATEMATHKA

5 kiace.
1. MaTremMaTnyeckue pa3BIICUCHUS.
B 3amannu paccMaTpuBaroTCs 3a/ja4M, HE CBA3aHHBIE KAKMM-TO OOIIMM MOJIXOIOM K PEeleHHI0, HO
B KOTOpPBIX HCHOJIB3YIOTCS MaTeMaTHYECKHe IOHSITHS W TPaBWIA, U3ydyaeMble B HAYAIBHBIX
KJaccaX. MHOTHe 33/1adyil MMEIOT OTHOIICHNE K HATYypaJIbHBIM YHCIIaM M JICHCTBHAM HaJ HUMH.,
IIpn pemennyn HEKOTOPBIX 3a/a4 UCIOIb3YETCsl METOJ Ilepebopa BCceX BO3MOXKHBIX CIIy4aeB, HO
TaKoW Croco0 penieHus 3a/1a4 IPUMEHSICTCS He TOJIBKO B IIKOJIBHOM MaTeMATHKE, HO ¥ B BEICIIEH
MaTeMaTHKe, U Ha IIPaKTHKe.
2. HenuM ¥ YMHOKAEM.
CaoiicTBa nenenus Haieso. CocTaBHBIE U NPOCTHIE uncia. Jlenenne ¢ octaTkoM. HanGombimmmii
obwmmi fenurens AByX uncen. Anroput™ EBkinnna. Haumensiiee obiee kpaTHOE IBYX YUCEI.
3. Ipuniun JJupuxiie.
4, CucreMsbl cunciennsd. JlecaTHyHasg 3aIHCh YHCIIA.
Hecsatuynas cucreMa cuuclieHHs. J[BOMYHAas M TPOWYHAs CHUCTEMBI CUHCICHHs. Pa3IndHbIC
CHCTEMEBI CUMCJIEHMS.
5. 3agaun W3 HATJISTHOM T€OMETPHH.
Paspeszanns Ha paBHbie yacTu. Ky0O m ero pasBeprka. Berdamciienue 1uiormameii Ha KJIeT4aToi
OyMare.

6 xaacc.
1. UYncnoBkle peOYCEL
Meron nongdopa mmudp. O6o3nauenus. byksenHsie peOycH.
2. TexcToBBIE 33J1aYH.
AureOpanyeckuif crioco0 pemeHui TeKCTOBBIX 3amad. CocTaBieHHe JMHEHHBIX ypaBHEHUH c
OJIHUM HEHM3BECTHEIM.

3. BenuuuHEL B TEOMETPHH.
Jlmina. OcHOBHBIE cBOMicTBa UIMHEL [Inomans. yinHa okpyXHOCTH ¥ IUIOMAas Kpyra. O0beMm.
4. Jlormueckue 3aJIadu.
3ajauM Ha COOTBETCTBHE M WCKJIIOUCHHE HEBEPHBIX BapUAHTOB. 3a/layd Ha YIOPSJOYEHHE
MHOkecTB. Codu3Mbl. Paznynbie TOorHueckue 3a1aun.
5. Ilponopiuy u cMecu. YucioBble OTHOIIEHMS M OTHOIIEHWs BenwuuH. Ilpomopuus u ee
cpoiicTa. IIpsamas nponoprmonansHOCTE. CMECH U IPOIIEHTEI.

7 KJIacc.
1. 3agaum Ha OTHOIIEHHWE BEJIMYMH M IIPOLIEHTEL
BripaxxeHue NpoIeHTOR JeCSITHUHOM Jipo6rio. Bripaskenue uncia B nporenTax. OCHOBHEIE THUIIBI
3a/a4d Ha NpoleHTH. HaxoxaeHue mporeHToB OT JaHHOTO uuciaa. HaxoskmeHue uucia Io ero
nporenTaM. HaxoxieHe NpoleHTHOTO OTHOMICHHS JIBYX YHCEIL.
2. 3ajgaun Ha ABMKEHHE.
@®opmyna mnyTtn. CrocoObl pemreHus 3ajad Ha JABIKeHHe. ApHPMETHUECKHMH CII0co0.
Aure6panueckuii cioco6. Tumsl 3a1au Ha ABHKeHHe: BeTpeunoe aemkenue. [IpoTUBONIONOKHOE
IBWKEHUE. J[BUKeHNe B OJJHOM HaIllpaBJIEHUH (BJOrOHKY). J|BIDKEHNE B OJHOM HalpaBiIeHHH (C
oTcTaBaHHEeM). [[BrmkeHuMe O peke.
3. JIpoOHele uncia
OO6nikHOBeHHBIE ApoOHu. JleHcTBUS ¢ OpoOHBIMH umciamu. IIpeoGpasoBaHME HYHCIOBBIX
BIpaXeHUH. J[poOHEBIE YKCIla B TEKCTOBBIX 33/1adaX. 3HAKOMCTBO C IEITHBIMH APOOSMH.
4. TpeyroibHUK.
3ameuareNbHEIE OTPE3KHM B  TpeyrodbHHKe. CBONCTBAa IPAMOYIOJBHOIO TPEYrodbHUKA.
HepaBsencrtBo TpeyronpHuka. CBoiCTBA pPaBHOGEIPEHHOTO TPEYroNbHMKA. 3ajaud Ha
HaXOXJICHHE KpaTYaiIlero myTH.
5. 3amayu Ha IETUMOCTD.




Onpenenenue u cBoiictBa aenuMoctd. Ilpu3Hakm nemmmocty. PenieHne ypaBHEHHH B IENBIX
qyHcjaax.

. 8 kmace
1. Teopema Iludaropa.
Kopens xBagparubii. Ilpu3Hak mIpsMoyronsHOro TpeyroibHHKa. lIpsMoyroisHas cucrema
KoopJuHaT. PaccTosiHNe MEXTy TOUKaMH.
2. KBazipaTHbIi Tpex4sieH.
Brienenue nosHoro xBajapaTta. ApuMeTHuecKuil KBaIpaTHbIM KOpeHs. Perienne kBajpaTHOro
ypaBHeHus. @opmMyiisl Buerta u pa3nokeHue KBaIpaTHOrO TPEXWIEHA Ha MHOKUTEIH
3. ToxnecTBa
IIpuBeneHre MHOTOWIEHa K CTaHJapTHOMY Buay. Jloka3aTelbcTBO TOXJIECTB. Meron
HeomnpeAeNneHHbIX K03 duimentoB. CrnocoObl pa3ioKEeHHWS MHOTOWIEHOB Ha MHOXHUTEIM.
JpobHo-parnonanbHEle BEIpaskeHUs. BrinonHeHue onepanui ¥ NpuBefeHne K airedpandeckoi
npo6u. Ilpencrabienne anredpandeckoi ApoOU B BUAEC CYMMBI IpOoCTeHuX Apobeit. Bripaxenus
C paJuKaJIaMH.
4. Menuana. Buccekrpuca. Beicora.
®opmyna 1MHE Meauansl. CBOWCTBO GHCCEKTPHUCH BHYTPEHHETO YIJIa TPEYTONbHUKA.
5. 3amaun Ha paboTty.
Apudmernueckuii U anredpandeckuii criocoObl pelIeHUs 3aa4.

9 kiacce

1. DaeMeHTEI TEOPHH YHCEl.

CaoticTBa nmenuMocTH. Teopema 0 JIEJIEHHH C OCTaTKOM. Pa3iioxkeHne Ha MHOKUTEIHN B 3a/1adax
Ha jaenuMocTh. HamOonpmmii oOmmii menuTens W HauMeHbliee oOmiee kpatHoe. Ilocnennue
muGpsl uncna. JlnohaHTOBE ypaBHEHHS

2. 3aJayy Ha OTHOLICHMS.

OTHoIeHHsI OTPE3KOB Ha NpsiMoii. OTHOIIEHNE O0TPe3KOB Ha IlockocTH. OTHOIIEHNE TUToNaAeH
3. 3agaun ¢ OKPYKHOCTSIMM.

KacarenbHple k okpyxkHocTsM. Kacaromuecss oxpyxHocTH. M3MepeHue yrioB Ayramu
OKPY>KHOCTH. BnucaHHbIE 4YeTBIpeXyroJbHUKH. CBONCTBa OTPE3KOB XOpJ, CEKYIIMX H
KacaTeJIbHEIX.

4. BexTopsL.

CnoxxeHue BEKTOPOB 1 YMHOXKEHHE BEKTOpa Ha YUCIIO. Pa3iioxkeHne BeKTopa 10 HEKOJUIMHEAPHBIM
HanpaBiieHusAM, CxajsapHoe MpousBeleHHE BeKTopoB. llapaiensHeld IepeHOC B 3ajadax IIO
TEOMETPHH.

5. 'eoMeTpHyecKrne MecTa TOYEK.

IIpumeps! pemenus 3aau.

10 xaace
1. 3agaun muanumerpun. Ioarororka k EI'D
PasenctBo m mogobue. Teopema Iludaropa. Teopema kocunycoB. Teopema o GuccekTprce
TPEYroJbHUKA. OtHomenue 1uromanei. KacatensHble. OnNuMcaHHBIE MHOTOYTOJBHHUKH.
Brnucannsie yriel. Teopema cunycos. M3Mepenne yriioB ayramu okpys:kHoOCTH. IIpousBenenus
OTPE3KOB XOPJI, CEKYIIMX M KacaTeJbHBIX. IIpH3Haky pacnooxkeHus ToueK Ha OKPY>KHOCTH.
2. Meton MaTeMaTUyeckoi MHAYKIIUY ¥ O€CKOHEUHBIE YHCIOBLIE ITOCIE0BATENLHOCTH.
Meton MaTeMaTHdeckoit HHAYKIMH. BeckoHEeYHERIe YHCIIOBEIE TIOCIEN0BATEILHOCTH.
3. DneMeHTH KOMOMHATOPHKH.
OcHoBuble npaBuna koMOuHaTopuku. Haganpuble $opMyisl koMOuHaTOpUKH. VHAMKaTOpHAS
dynximsa. ©opmyina 6unoma HeloToHa. [IpuMeph! ClI0XHBIX KOMOMHATOPHEIX 3a/1a4.
4. BeposSTHOCTS.
Cymma cobsrtuii. Ilpoussenenne cobsituit. @opmyia nomHoit Bepostaoctr. ®opmyia Baiieca.
HesaBucumocts cobpiTuii. JlepeBo BeposTHocTeit. Cxema Bepryiuim.
5. IlapamiensHOe IPOEKTHUPOBAHMUE.
IIpoexTpoBanye IWIOCKOH (UTypHl Ha IIIOCKOCTh. MI300paskeHue IpoCcTpaHCTBEHHBIX GHTYp.
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11 xaacc. HoaroroBka k EI'D o MaTemaTuke

1. Meron xoopauHaT B 3a/1a4ax 1o crepeoMerpun. CBOCTBA BEKTOPOB. Y PaBHEHUE IIIOCKOCTH.
Paccrosanue ot Touku 10 miuockoctu. Ilpumeps! penienus 3amau.

2. DKOHOMHYECKHE 3aauy JUlsl OAroToBKH K EI'D.

3ajaun Ha IIPOIEHTHl. DKOHOMMYecKHe 3amaum BTOpoil wactu EI'D. 3ajaum Ha GaHKOBCKUE
BKJIaJbl. 3a7aul Ha 6aHKOBCKHE KPeIUTEL. 3a/1aui Ha ONTHMH3ALIHIO.

3. TpUrOHOMETPUYECKHE COOTHOMIEHHUS

®opmyiisl cnoxkenus. TpuroHoMerpudeckre HyHKINH ABORHOTO apryMenTa. CyMMa U pa3HOCTb
TPUTOHOMETPUUYECKUX (DYHKITHIA.

4. YpaBHeHUS.

VpaBHeHus ¢ MoXOyiAMH. TpHroHoMmeTpHueckue ypaBHEHHs. MppanuoHaJbHBIE ypaBHEHH.
Jlorapudmudeckue ypasHeHus. IlokasarenbHble ypaBHeHus. CMEIIaHHBIE —YPaBHEHHSL.
VYpaBHEHUS ¢ mapaMeTpaMHu.

5. HepaBeHncrsa.

CsolicTBa HepaBeHCTB. IIpaBmia mepexola K paBHOCHIBHBIM HEpaBEHCTBaM. lIpuMeHeHHe
OCHOBHEIX CBOMCTB M IIPaBIJI K PEIIEHHUIO MPPAI[MOHATIBHBIX HEPABEHCTB, HEPABEHCTB C MOJTYJIEM,
norapu(p)MHIECKUX U IOKA3aTeNbHEIX HepaBeHCTB. [IpuMephl HepaBeHCTB ¢ mapaMeTpaMHu. 3a1auu
Ha JIOKa3aTeJIhCTBA HEPABCHCTB.

6. Uccnenosanne ¢ynkumit. Teopema Jlarpamxka o cpemaemM. OCHOBHBIE 3Tallbl UCCIENOBAHUS
¢bynkuuit. [loctpoenune rpadukoB HyHKIHH.

7. 3aauy c napaMeTpamu.

Broausie 3agaun. I'paduueckuii ciocob perienns ypaBHeHui Buga f(x) = a . 3aJa4, CBA3aHHbIC

C PacCIIOJIOXEHNEM KOpHEfI KBaJIpaTHOT'O TPEXYJICHA Ha YUCIIOBOM OCH. HpI/IMepLI peUICHU 3aaa4.

OU3UKA

7 xiaace
1. Usmepennd. Equnuiel nsMmepenuii. ITpubops! U mkaisl.
2. MexaHHUeCcKOE JIBIDKEHUE.
3. BzaumojeiicTBue TEIL.
4. JlaBneHue TBEPABIX TeJ, )KUIKOCTEN M 1a30B. 3akoH ITackans. [IpuMepsl pelieHus 3a1ad.
5. Paborta u MOIIHOCTE. DHEPIHs

8 xiacc
1. MonekynspHas GU3NKA.
2. ArperatHnle COCTOSHHS BENIECTBA.
3. DIIEeKTPOCTaTHKA.
4. TlocTOSHHBIN DIEKTPHYECKHII TOK.
5. 'eoMeTpuueckast ONTHKA.

9 kJace

1. Kunemaruka.

IIpamonuueiinoe nBmkenne. Kunematndeckuit MeToJ| pelienys 3agad. MeTomsl onpeAciICHUS
CKOPOCTEH U yCKOPEHHUH Tell.

2. 3aKOHEI IBMKEHUS.

3axons! aBkeHns. Cytsl npupospl. Cuia ynpyrocti. Cuna Tpenns. [lpuMeps! pemesus 3aqau.
3. 3aKOHBI COXpaHEHHUS B MEXAHUKE.

3aKOHbI COXPaHEHHUs UMITyJIbCca M dHepruH. Ilotenimanbias sHeprus. [loTeHUHATbHAS SHEPTHS

IOJIs TsDKeCTH. IToTeHnanbHas SHEprus Tejl, Ha KOTOPhIC ACHCTBYIOT CHIIBI yIIPYTOCTH.
4. CraTtuxa.




PasnoBecne TBepapIx Tenm. MoMeHT cuibl. PaBHoBecHe TBepmoro Tena. Peakmus omopsl
HaTsDKEHWE HUTEH Npu paBHOBecuM. Cuia TpeHUs HpH paBHOBecHH. ['MIpOCTaTHKA. 3aKOH
IMackans. 3axoH ApxumMena.
5. IBrkeHue Tena 10 OKpY:KHOCTH. Y CKOPEHHE U CKOPOCTh TeJIa IPH ABKEHAHM 110 OKPYKHOCTH.
Cuina, neficTByronias Ha Bpaiaoieecs Teio. «KocMuueckuey 3a1aum.

0 xnace
1. Mmnysibc, 3Heprus. 3aKOHBI COXPAHEHHS B MEXAHHKE.,
Wmmynbe. 3akoH coxpaHEHMs MMIyJibca. PaboTa M MOIMHOCTB. DHeprus. 3aKOH COXpaHEHHS
sHeprud. IIppuMenenne 3aKk0HOB COXpaHEHHS
2. Monexynspras dhuzuka.
Monexynapuas wmacca. Umcmo Asoragpo. TemnoBoe gpmkenne wactun. OyHKIHA
pacnpeeiIeHusl.
3. TI'azoBble 3aKkoHbI. TemioTa.
Wneancueiit ra3. BuyTpeHHss sHeprus, TemoTa u pabora. ®a3oBbie mepexosl.
4. DrnekTpuueckoe moe.
3akon Kynona. HampsokeHHOCTh 3nekTpudeckoro moisi. 3akoH I'aycca. Tlorenumman
3JIEKTPUYECKOTO TIOJIS.
5. DAeKTpuYecKUui TOK.
Cuna Toka. 3akoH Oma. IIpoBoguMocTs. DiexTpuueckue nenu. 3akonsl Kupxroda.

11 xmacc ' "

JIBYDKEHME 3apSIOB B 3JIEKTPUUECKUX Y MATHUTHEIX IMOJISX.

JBIDKEHHE 3aps/oOB B OJIEKTPUYECKOM IIONE. OJIEKTPUYECKOE W TPAaBUTAIMOHHOE IIOJIE.
Hampspkennocts. OHeprus B3auMopeiicTBus 3apsaoB. IloTennuan. MCTOYHUKN 3JEKTPHYECKOTO
noiis. IIpuanun cynepnosuiyu. IIpuMeps! Ui HEKOTOPBIX MPOCTEIX PACIPEETEHMI 3aps/IOB.
IIpuMeps! pereHus 3a1a4. J[BHxKeHNe TOKOB M 3apS0B B MATHUTHOM Moie. CHITBI, IEHCTBYIONIHE
Ha JBIDKYIIMKCS 3apsAj ¥ TOK B MarHUTHOM noiie. Mcrounuxu nosst. IlpuMeps! pemeHus 3aaa.
2. Tapmonudveckue xojebaHus.
Konebanus (Onpenenenus. Tepmunonorus. KuHemarnka xonebanmii.). JIuHaMuKa KoneOaHMiA
(Ompenenenne nepruojia COGCTBEHHBIX KOJIEOaHMi. 3aKOH COXpaHEHHs SHEPTHU B IPUMEHEHHH K
konebannam.). Konebatensusiii kouTyp (CBOOOgHEIC KONebanus). Ilepemennsi Tok. PesonaHc.
3. BoussL
Vupyrue nebopmarmu. Bomusl. Uurepdepenius BoiH.
4.  T'eoMerpuueckas ONTHKA.
OcHoBurle onpenenenus. OtpaxeHue M IpernomieHue cBeta. DopMysna TOHKOM JIMH3BL
HN3o6paxenue B mH3ax M300paxkenus B 3epkanax. ONTHYECKHE CHCTEMEL.
5. IlomroroBka k sk3aMeHy 1o GpuU3HKe.
Cosernl abutypuenTaMm. Pemienue 3amad. IlokasaTensHblii pasGop BapuanTta. CTaTHCTHKA IO
3agagaM. CobeceroBanue. BapuaHThl 3a1a4 BCTYIMTEIBHEIX SK3aMEHOB.

XUMMUs

8 Kkaacc

BerecTBo.
XHUMHYECKas CBS3b.

OcCHOBHBIE TOHSATHUS XUMHUH.
Peakniuy 6e3 u3MEHEHHUS CTEICHU OKHCICHHS 3JIEMEHTOB.
Peakiy ¢ ¥3MeHeHHeM CTeNeH) OKUCIIEHUS DIIEMEHTOB.
9 xiace
. CTpoenwye aToMa U CTPYKTYpa MEPHOIMIECKON CHCTEMBI
CTpoeHne aToMa: SIpO M HYKJIOHEI, 3JIEKTPOH, PAacIpeleiicHAE SIEKTPOHOB 10 OpOUTAISIM
(mpuauyn Iaymu, npasuno Xymna). DIeKTpOHHBIE KOHPUIYPALUN U BAJEHTHEIE 3JICKTPOHEL
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KBanToBbie uncia. PagnoakTuBHOCTS. IIpuMeps! penreHus 3agau. 3aqaun sl CAMOCTOSTEIEHOTO
pelIeHus.

2. XuMu4eckas CBA3b M CTPOECHHE BEIIECTBA.

Buasr xumuyeckoii cBa3u. BameHTHOCTS.

3. OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCIMHEHUIM

CnocoOpl  Kiaccudukayu coenuHeHnd. OCHOBHBIE KJIAcChl HEOPraHMYECKHUX COEIMHEHHIA.
Oxcunpl. Xummdeckue cBoiictBa okcumos. OcuoBanusa. Kuciorel. Coim. Kucisle 1 OCHOBHEBIE
comu. IIpumeps! pemenus 3agad. 3afauu JJid CAMOCTOSTENFHOTO PEIICHH.

4. CTexuoMeTpHsL.

Crexnomerpudeckuii coctaB. CoxpaHeHHMe 4YNCIa aTOMOB B XoJe peakuuu. KonuuecTtso
BemecTBa. YucTele BemecTsa U cMecH. [Ipumeps! penrenns 3aqad. 3aqaun 111 CaMOCTOSTEILHOTO
pEIICHHS.

5 T"a3nl B XUMHUYECKHX PEAKIUSIX.

VpaBHeHHE COCTOSIHUS HAeanbHOro ra3a. CBoMCTBa HAEATBHOTO Ta3a. PacueTsl 0 ypaBHEHHSIM
XMMMYECKHX peakUMH ¢ ydacTmeM Tra3oB. llpumepsl peuienuss 3amad. 3agaud  JJId
CaMOCTOATEIFHOTO PEIICHUS.

10 xaacc
1. OcHoBHBIE TOHATHS opraHudeckod xumun. HoMeHknaTypa M H30MepHs OPraHHYECKHX
COCIMHEHUH. YTJIEBOAOPOIBI.
Teopusi crpoenus opranmdeckux coeauHeHuil A. M. BytnepoBa. MonekymsipHas wm OpyTTO-
dopmyna. CtpykrypHas (popmyina. OyHkiroHanbHas rpynmna. ['omonoru. IloHsTue u3omepun.
CrpyxtypHble n3oMepsl. IIpocTpancTBeHHbIe H30Mephl. [Ipenensubie pagukansl. Henpenensubie
paJMKaibl B apoMaTHUeCKHe paauKkaibl. Kuciopoa- u a3oTcomepkaiiue paguKkaibl. X AMHYECKHE
CBOMCTBa yTrieBoopoaoB. IIpumepsr penieHus 3aqa4. 3aqaqu Isi CAMOCTOSITEILHOTO PELICHMS.
2. NneHTH(UKAIINS OpraHUUECKUX COeIMHEeHUH.
Knaccel opranngeckux coepuHeHMH. XapakTepHBIE CBOMCTBAa M NMPH3HAKH OCHOBHEIX KJIACCOB
opraHuveckux coenunernit. [IpruMepsl penerns 3a1a9. 3a1auu I CAMOCTOATEIRHOTO PEIICHHS.
3. PacueTHEIe 337124 Ha IpUMeEpPEe PEaKIMii OPraHUIeCKUX COeTMHEH NI,
VYcTaHoBIIEHNE XUMHUECKOH (POpMYJIBI BElIECTBA 0 MPOJIYKTaM CropaHus. 3aJadd Ha CMeCH, Ha
U30BITOK HEZOCTATOK, Ha IIapajUIeJIbHO U ITOCJICA0BATEIbHO IPOTEKAIONINE PEaKIMH. IIpuMephI
pemenus 3aa4. 3aaun I CaMOCTOSTEIFHOTO PEIICHUSI.
4. Kak U3 HEOpraHWYecKUX W OPraHMYecKHX BEIeCTB CHHTE3MPOBATH 3aJaHHBIC OPraHHYEeCKHe
COEIMHEHMSI.
Ilosryuenre opraHM4ecKHX COEANHEHNH U3 MHUHEPAJIBHOTO ChIPhs. I1oTyueHre 3aJaHHBIX BEIECTB
13 JJOCTYIIHBIX OpraHN9IEeCKHUX coefruHennil. [IpuMeps! perenus 3anau. [ToyueHne opraHnIecKux
COeJMHEHUH U3 CJIOXHBIX IPHPOAHBIX coeAWHEeHMH. CHHTE3 CIIOXKHEIX OPraHHYECKHMX
COEIMHEHH} U3 IIPOCTOr0 MPOMBIIUIEHHO AOCTYIHOTO yrieBogopoaa. [IpumMeps! pemenns 3a1a.
3ajaun JUIsi CaMOCTOSATEILHOTO PEUICHHS.,

11 xnace
1. Crpoenue MoJyieKyII1.
Crpoenne aroma. Ksanrossle uncina. [Ipunmun Ilaymn. IIpasmwio Xyuna. Banentaocts. ®opma
MoutekyJ1. IIpuMeps1 penienus 3aa4. 3a1aun i CaMOCTOATEIFHOTO PEIICHHS.
2. KoMnjiekcHBIe COeIMHEHUSI.
KoMIuTekcsl (HeWTpabHBIE, KaTHOHHEIE, aHMOHHEIE). JIurannel. JIOHOpHEIH aroM JHMraHja.
KoopauHanuonsoe uncio. YeToluMBOCT: KOMILIEKCHBIX COSIMHEHHIH, I/I3omepm KOMILTEKCHEIX
cocquneHui. IIpuMeps! pemenus 3anaq. 3ajaun Iyl CAaMOCTOSATEILHOIO PELICHHS.
3. TepMOXMMUS, CKOPOCTh XMMUYECKUX PEaKIuii
Temnosrie s ¢dexTsl peakuuit. TepMoxuMuueckue ypaBHeHHs. IIoHATHE 00 SHTAIBIMH U
SHTponmHH. CKOpPOCTh XMMHYECKOM Ppeaknuu, e€ 3aBUCHMOCTb OT IIPHPOALI PEArHpYIOMIUX
BEILICCTB, IUIOLIAJTM IIOBEPXHOCTH CONPMKOCHOBEHHS BELIECTB, TEMIIEPATYPHI, IaBJIECHHS,
KaTanu3aTopa. JHeprusi akThBanyiyi. Karamusaropel u kaTaius (TOMOTeHHBIH, TeTepOreHHEIN,
(epmenTaTuBHE). [IpuMeps! penieHns 3a1ad. 3a/[auu Uik CAMOCTOSTEIHLHOTO PENIEHMUS.
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4. XuMHUecKOe PaBHOBECHE, PACTBOPEL
ObparumocTs peakimii ¥ XHMHYECKOE PaBHOBECHE, CIOCOGHI ero cmemenus. Ilpuamun Jle-
ITarense. KoncTanTa paBHOBecHs. PacTBOpEl. DnexTponuTHdeckas aucconpanus. CHILHBE U
crnabsle snekTpoinutsl. KoHcTaHTH mucconmuanuu. Peakimu wonnoro o6mena. IlpowmssejeHue
pacTtBopuMocTH. KHciI0THO-OCHOBHBIE B3aMMOJCHCTBHUS B pacTBOpax. AMdorepHocTh. MoHHOE
npoussenenue Boasl, pH. IIpuMeps! pemenns 3anad. 3agayu I CAMOCTOSTENILHOTO PEIIeHUS.
5. OKMCIUTENHHO-BOCCTAHOBUTENLHEIE PEAKIINHI
OBP. Metozs!l 3I€KTpOHHOTO M 3JIEKTPOHHO-MOHHOTO OayaHca. HampaBieHue OKHUCIUTEIBHO-
BOCCTaHOBHTEINILHBIX pEaKIMil. DIIEKTPOIIN3 PaCTBOPOB H pacIUIaBoB. [IpuMeps! pemeHus 3amad.
3anaun JUIs CaMOCTOSITEIILHOTO PEIICHHS.

BHOJIOI'UsA

9 kJacc
1. TkaHu, OIOPHO-IBUraTENbHAS CHCTEMA YET0BEKa, KOXKa, TEPMOPETYIISIIHS.
Txanu. OmnopHo-IBUraTeNbHasi CHUCTEMa, CKeleT uesioBeka. ONIOpHO-IBUTATeNIbHAs CHCTEMA,
Mermnsl. Koxa.
2. HepBHast v SHIOKpHUHHAS CHCTEMBI YeJIOBEKa.
HepeHast cucrema. Ilepenaya HepHOro mmmyinbca. LleHTpanbHas HepBHas CHCTEMa, BBICIIAs
HEpBHAas IeATeNbHOCTh. DHJIOKPUHHAS CUCTEMA. o
3. JlpixaTenpHas U OUIEBAPUTEILHAS CHCTEMA YeJOBEKA
JpixatensHas cucTeMa Pusnonorns npxanus. [TnmesapuTensHas cHcTeMa, 0T POTOBO# HOIOCTH
710 kenynka. ITumeBapuTeTbHAS CHCTEMa, MUIEBAPUTEILHEIE KEJIe3bl.
IIumeBapuTensHas cucTeMa, KUIIEUHUK, HACKIIIICHUE U TOJIOJ.
4. CepnievHo-cocyiMCTas CHCTEMA YeJIOBEKAa 1 MMMYHHTET. ,
Anatomus KpoBeHOCHOM cucrembl. CepuedHo-cocyaucras cucrema. KpoBb. CepreuHo-
cocynuctas cucrema. Cepanedbuenue. Jlumpatnueckas cucrema.
5. MouenonoBas cucreMa. I'ameTorene3. IMOPUOIIOTHS.
MouesbiienuTenbHas cucteMa. Myskckas MoJioBas cHcCTeMa. JKEHCKas IIOJIoBas CHCTEMa.
OMOpHorenes.

10 xaacc
CrpoeHnue 1 QYHKITHOHUPOBAHHE KJIETKH.
OHEPreTHKa KIETKH.
MonekyusapHas OHOIOrHs.
Pa3sMHOXEHE B pa3BUTHE OPraHU3MOB.
I'eneTnka.

M g o b

11 xiace
I'eneTnka MOMYJIAIMHN M CEJIEKITH.
OBOJIOIHS.
IIpoucxoxaeHue U pa3sBUTHE KU3HU Ha 3eMIIe.
DKojorus.
Hrorosoe.

ks L9 1 e

I'EOJIOI'UsA

1. ®Pwuzmueckas reorpadus u o0IIast reOIOT s

Ilonarue reorpadum m reomormu. PasHooOpasue reojJOrMYECKHMX AMCIMUIUIMH. 3eMid B
kocMuueckoM npocrpaHcrBe. Crpoenme 3emin. TekToHHYecKHe TIpOIECCH. Bpegenue B
TEKTOHUKY U MarMaTH3M. BHyTpumuuTHEI MarMatusM. OOpa3oBaHNe KOHTHHEHTAJIBHOW KODBL
Muxn Ywicona.

2. Kpucramnorpadus u MUHEpaIOTUS

Kpucramner wu  amopduele Tenma. IlpocTpaHcrBenHas  pemérka.  CooTHomeHMe
IPOCTPAHCTBEHHOW PEMIETKH U KPUCTAIIUIECKOM CTPYKTyphl. OCHOBHEIE (PU3NUECKHE CBONUCTBA
KpUCTAIMIECKOro BemiectBa. OOpa3oBaHHe M pocT KpucTamwioB. DOpMBI  BEIIEIEHHUS.
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ITomumopdusm. OcHoBel MuHepanoruu. ®usnueckue CBOMCTBa MHHepaloB. MHHEpaILHLIE
arperatsl. Mepapxus munepanos. Munepais.
IIpornieccrl 06pa3zoBanms muHepaioB. [lerporpadus
MuHepaJIbHBIE aCCOIMAIUU 1 MUHEPAIO00PA3yIOIINE CPE/IB.
Acconpanyu MmuHepainoB. IloHsTHe o paBHOBecHMH IIpH 0Opa3oBaHHM MuHepaioB. Ilonarue o
(axTopax, BIMAIOIUX Ha 00pa3oBaHHe MUHEPAJIOB. MuHepanoobpasyromue cpeasl. Tunsl cpen
obpazoBanus MuHepanos. JKuakue cpempl. I"azoo6pasusie u (roniHbie cpenpbl. TBEPIBIE Cpe/pl.
ITponeccrr Munepanoo6pa3oBanys. MarMaToreHHBIE IPOIECCHL. MarMaTHUeCKHe MapareHe3uChl.
Meramop¢uueckoe MuHepanoobpasoBaHue. [ uapoTepMabHOE MHHEPAIOOOpA30BAHHE.

4. Vcropuueckas IeoJIorHs U MaJeOHTOIOTUSI
Hcropuueckas reonorus. Ha creike mucnumumms. IIpenmer u oOBeKT ¥MccilemoBaHusA. MeTosI
HCCIIEIOBaHMs JApeBHEN uctopuu 3emid. I'eonoruueckas mkajna BpeMeHH. B3amMOOTHOIIEHHMS
PasHOBO3PACTHBIX OCAJOYHBIX TOJII. OBOJIONUS 3eMJIIH C MOMeHTa e€ obpa3oBaHus.
Ob6pasosanne CosHeuHoif cucremsl. Karapxelt m apxeill. Bo3HHKHOBEHHE IUIAHETHI, IepBas
xu3Hb. IIpoTepo3oil. PanHue stansl sBosronuy ku3HU Ha 3emiie. Danepos3oit. Bpems sBHOM
KHU3HU.

PYCCKHMH SI3BIK

Kypc cocrout u3 6 pasznienos, B KaXkZoM U3 KOTOPHIX H3y4aeTcsl Kakas-Tu0o opdorpadmyeckas
WIH IIYHKTyallHOHHAasA TeMa IIPH ONITUMAJIFHOM YPOBHE 0000IIEHIS MaTeprala o HeH.

1. OPDOT'PADHUA. 1 yacTs. .
IIpaBonmcanue npycTaBoK. be3ynapHsie riacHsie B KOpHE Ci10Ba. YepenoBaHue MIACHEIX B KOPHE.
IIpaBonucanue coriacHmX. Ynorpebnenue b u 'b. E u O mox ynmapeHueM mocie’ IIMIIAITHX.
I'macusie nocne munsanmx u 1. H u HH, racHeie mepen HuMmu.
2. OPOOTI'PADUS. 2 yacTs. A
CyhdHUKCH IpHYAaCTHHl HACTOSINETO BPEMEHH, CYLIECTBUTENBHEBIX, IJIAroios, Hapeumit. HE
ciuTHO U paszgensHo. HE ¢ cymecTBUTETbHBIMHU, KaueCTBEHHBIMH IIPHJIAraTe/bHEIMH, HapCIHIMH
Ha -O (E), npuuactusmu. Yactust HE u HU. Jleduc B MecTonMeHHSX.
3. OPOOI'PA®US. 3 yacTs.
CmutHoe, geducHoe M  pasmenpHOe  HAaNWCAaHWE  CYIICCTBUTENBHEIX, IPHIOKEHWH,
npuiaratenbHeIX. CiauTHOE, pasaensHoe U AeducHoe Hanucanue Hapeunid. JeducHoe, ciutHOE,
pas3zenbHOe HAallMCAaHUE MECTOMMEHMH, IIPEUIOrOB, HEKOTOPBIX COI030B, HAPEUUH M ITOXOKHUX Ha
HHX CJIOBOCOYETAHMIA.
4. INVHKTVAIIUY - 1 uacTs.
OZRHOpONHBIE WIEHB TPEVIOKEHHS H TOXOKHME HA HHX CJI0Ba. O6GOCOGIEHHBIE WICHHI
npemnoxenns. Hecornacoannsie onpezaeneHus. O6ocobienne mputoxeHuit. JleenpudacTus,
JeenpudacTHele  000poTel. O6ocobieHHBIE oOcToATENECTBA. (O60COOIEHHEIE I[OHOJIHGHI/IH
OG60CO6IIEHAE YTOYHSIONINX, TIOSACHAIONHIX c1IoB. [IpHCOeTMHUTENbHEIE OGOPOTHL.
5. IIVHKTYAIIMUA - 2 gacTs.
ITynkTyarys pu cpaBHUTENBHEIX 000pOTax, cor03ax. BBOIHEIE CII0OBA, BBOJHEIE U BCTABHEIE
npeioxenus. IlyHkTyanus [Ipy BBOAHBIX CJIOBaX, cloBocoueTaHUsX. CTPOEHHE CIIOKHEIX
npeutoxeHuit. [lyHKTyanus B COI0O3HOM CIIOXKHOM IpesyioxeHuH. [TynkTyanus B 6eccoro3nom
CJIOZKHOM IIPEIUIOKECHHH. ‘
6. IIYHKTYAIIUA - 3 yacTs.
O6pamenve. Mexaomerns. Tupe MexIy IOMIEKAIMM U cKazyeMsM. Bee ciyuau
ynorpebienns tape. IlyHkryaims npu npsaMol pedr, nutuposanue. Juaior. JIpyrue ciydaun
IYHKTYaI{H.




