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1 OcHOBHBIC NOHATHA W PAKTHI

1.1 ApudmeTtuka, anredpa 1 Havaja aHajIu3a

Harypanbubie umcna (N). Ilpoctbie W coctaBHble uMcna. [lenurtenb, KpaTHOE.
OO6mmit HanbGonpimid nenuTenb. O0Iee HanMEHbIIIee KPaTHOE.

[Tpusnaku nenumoctu Ha 2, 3, 5, 9, 10.

enbie uwncna (Z). PamuonanbHbie umciaa (Q): WX CJI0XEHUE, BBIYMTAHHUE,
YMHOXEHHE, feraeHre. CpaBHEHUE PallMOHAIBHBIX YUCEI

HeiictButenbabie uncia (R), ux npencrapienre B BUIE JECATUIHBIX APOOCH.

N3o0paxenne uyucen Ha nOpsSMod. Moaynab JAEWCTBUTENBHOIO 4YHCHA, €ro
F€OMETPUYECKUN CMBICI.

Hucnosble BbIpakeHUs. BpipaxeHus ¢ nepeMeHHbIMU. DOpMyJibl COKPALIEHHOIO
YMHOEHHS.

CreneHb ¢ HaTypaldbHBIMM W PALMOHAIBHBIMHM IOKa3aTEISIMU. ApU(DMETHUECKUI
KOPEHB.

Jlorapudwmsl, ux CBOMCTBA.

OIHOYWIEH U MHOTOWIECH.

MHorouneH ¢ onHoOW nepeMeHHOW. KopeHb MHOrousieHa Ha nmpuMepe KBagpaTHOIO
TpEXWICHA.

[Tonsitue Qyukuu. CnocoObl  3amanus ¢yHkuuid. OOJacTh oOmpeneeHus,
MHO>KECTBO 3HAUCHHUM (PYHKITUU.

I'padux Pyukuu. Bospacranue u yopiBaHue (PyHKIIMHU; IEPUOIUYHOCTH, YETHOCTD,
HEYETHOCTb.

HocrarouHoe ycnoBue Bo3pacTtanusi (yObIBaHWs) (QYHKIMM Ha TPOMEKYTKE.
[lonsitne skctpemyma ¢yHknuu. Heobxomumoe ycnmoBue 53KcTpeMyma (GYHKIUH
(teopema Depma). JloctaTouHoe ycinoBue 3KcTpemyma. HamOosblliee M HauMeHbIIIEe
3Ha4YEHUs PYHKIUU HA IPOMEKYTKE.

OnpeneneHne W OCHOBHBIE CBOMCTBA (YHKIMM: JHMHEHHOW, KBaJpaTHUYHOU
y=ax*+bx+c, cremennoil y = ax"(neN), y=k/X, mokasarempoit y = d, a > 0,
norapu(MHUUECKO, TPUTOHOMETPUYECKON y = sin X, y = cos X, y = 1g X,
apudMETHIECKOro KOPHS y=1X.

VYpaBuenue. Kopun ypaBaenusi. [IoHsTHE O paBHOCUIIBHBIX YPAaBHEHUSIX.

Hepagencta. Pemienne HepaBeHCTB. [loHsATHE O pAaBHOCUIIBHBIX HEPABEHCTBAX

Cucrembl ypaBHEHHMI 1 HEPABEHCTB. PEIIeHNs CHCTEMBI.

Apudmernueckast 1 reomeTpudeckas nporpeccur. dopmyna n-ro wieHa U CyMMBbI
MEPBLIX N-4JIEHOB apudmeTudeckoi mnporpeccun. dopmyna n-ro uyjeHa U CYMMBbI
MEPBBIX N-UJIEHOB T€OMETPUYECKON MPOTPECCUM.

CHHYC ¥ KOCUHYC CYMMBbI U pa3HOCTH JIBYX apIryMEHTOB ((hOpMyJIbI).

[TpeoOpa3oBanue B mpousBeneHue cymm: Sin a + Sin /3, oS o + CoS .

Omnpenenenue npousoaHon. Ee dusnueckuit 1 reoMeTpUUECKUM CMBICIL.

[Ipoussomuble QYHKIMIA: y = sin x; y = cos x; y = tg x; y=x"(Nez), y=a", y=Inx.



1.2 T'eomeTpus

[Ipsmasi, my4, OTpE30K, JIOMaHas, /JIMHA OTpe3Ka. YTOoJ, BEIUYMHA YTJIA.
Beptukanbnbie U cMexHbIE YIIIbl. OKpYKHOCTB, KpyT. [lapanienbHabie npsMbie.

[Tpumepsl npeoOpazoBaHust Guryp, Buasl cumMmmerpuu. [IpeodbpazoBanus noaodus u
€ro CBOMCTBA.

BekTopsl, onepanuu HajJ BEKTOPAMH.

MHOrOoyroiabHUK, €ro BBIIIUHBL, CTOPOHBI, JUArOHAJIH.

Tpeyronsuuk. Ero wmenmana, OuccekTtpuca, BbICOTa. Buabl TpeyroJbHHUKOB.
CooTHoOIIEHNE MEXAY CTOPOHAMHU U yIiIaMH IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OxpyxHocTb U Kpyr. LlenTp, Xopaa, nuamerp, paguyc. KacatenbHas K OKpyKHOCTH.
Jyra, okpykHOCTb. CEeKTOp.

YeTblpeXyroJbHUKH: NapajliIeIorpaMMm, NPSIMOYTOJIbHUK, pOMO, KBaJIpaT, Tpaneuus.

[{eHTpasibHBIE U BOMCAHHBIE YTJIBIL.

dopMyna MmIoMaan; TPEyroiabHUKA, MPSAMOYTOJIbHUKA, MapajliesorpaMmma, pomoa,
KBaJpaTa, TpAleuuu.

JInMHa OKpY>KHOCTH W JJIMHA IyTH OKPYKHOCTH. PanmanHas mepa yrina. [Lnomans
Kpyra ¥ IUIOIIaIb CEKTOPA.

[Tono6ue; mogo6HbIe Purypsl. OTHOIIEHUE TIIOMIAEH TOT00HBIX (UTYP.

[imockocts. [lapanienbHble U IPECEKAXOIINECS TNIOCKOCTH.

[TapaienbHOCTH NPSAMOM U IVIOCKOCTH.

YTroJ1 IpsAMOM € INIOCKOCTBIO, [IepreHIuKyIIsp K IIJIOCKOCTH.

JIByrpansble yribl. JIMHEWHBIM Yroa AByrpaHHOro yria. [lepneHaIuKynspHOCTH
JBYX TJIOCKOCTEH.

MHOTOrpaHHUKHU: UX BBIIIUHBI, pedpa, rpaHu, AuaroHaidu. IIpsimas U HakJIOHHAs
pu3Mel, nupamuaa. [IpasriibHas nprusma u npasuibHas nupamuaa. [lapamnenenunens
Y UX BUJIBL.

Ourypsl BpaleHus: TWIHHID, chepa, KoHyc, map. Llentp, nruamerp, paguyc cdeps
u mapa. [ImockocTh, KacaTenbHas K chepe.

®opMyna oObemMa napajiesIenuIea.

®opMyia MI0IIA I TOBEPXHOCTH U 00BEMA IIPU3MBI.

dopMyia MmIoIIaIu MOBEPXHOCTH U 00BEMa TUPaMUIbI.

dopMya MIoIa M NOBEPXHOCTH U 00beMa IIWIHH]IPA.

dopMyia MI0IIaIu MOBEPXHOCTU U 00BbEeMa KOHYca.

dopmyna oobema 1apa.

®opmyna minomaau chepsl.

2 OcHOBHBIE (DOPMVJIBI H TEOPEMbI

2.1 AnreOpa 1 Hayaa aHauu3a

CaoiicTBa ¢yHKIHMH y = Kx + b u ee rpaduk.
CaotictBa ¢yHkImu y=K/X u ee rpaduxk.
CroiicTBa pyHkuuu y=ax” + bx + c u ee rpadux.
dopmyia KOpHEH KBaIpaTHOTO YpaBHEHUS.



Pa3znoxeHue kBaApaTHOroO TPEXUJICHA HA TUHEUHBIE MHOKUTEIIH.

CBOICTBA YHCIIOBBIX HEPABEHCTB.

Jlorapudm npousBeaeHus, CTENEHH, YaCTHOTO.

Omnpenenenue U CBOMCTBA QYHKIIUU V = SIN X U Y = COS X U UX TpadUKHu.

Omnpenenenue U cBocTBa (QYHKIMU V = {2 X U €€ rpaduK.

Pemienue ypaBHeHuii BUja sin X = a, cos X = a, tg x = a.

DopMyIIbl IPUBEICHUS.

3aBUCUMOCTh MEXKAY TPUTOHOMETPUUECKHUMH (PYHKIUSIMH OJHOTO M TOTO IKe
apryMeHTa.

Tpuronomerpuyeckue PyHKIIMN TBOMHOTO apryMEHTA.

[IpousBoaHasi cymma ByX (yHKITHH.

2.2 T'eometpust

CBoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHHUKA.

CBoHCTBA TOYEK, PABHOYJAJIEHHBIX OT KOHIIOB OTPE3KA.

[Ipu3Haky napaniesbHOCTH MPSIMBIX.

Cymma yriaoB TtpeyroibHuka. CyMMma BHYTPEHHUX  YIJIOB  BBIIYKJIOTO
MHOTOYTOJIbHUKA

IIpu3Haku napamienorpaMmma.

OKpy>KHOCTb, OIIMCaHHAs1 OKOJIO TPEYTOJIbHUKA.

OKpy>KHOCTb, BIINCAHHAS B TPEYTOJIbHUK.

KacarenbHast K OKpYKHOCTH U €€ CBOMCTBA.

N3mepenue yriia, BIUCAHHOTO B OKPY>KHOCTb.

[Tpu3Haku noo0Us TPEYroJbHUKOB.

Teopema ITudaropa.

DopMyIIbl IIIOMIAIEH apAIIIETOTPaMMa, TPEYTOJIbHHUKA, TPATICIAH.

dopMyIia pacCTOSTHUS MEXAY ABYMSI TOUKaAMU IUIOCKOCTU. Y PABHEHUE OKPYKHOCTH.

[Ipr3HaKku napauIeaIbHOCTH NMPSAMOU U INIOCKOCTH.

[Ipu3HaKu napaIeTbHOCTH MIIIOCKOCTEH.

Teopema 0 neprneHIUKYISIPHOCTH MPSMOM U INIOCKOCTH.

[lepneHANKYISIPHOCTD ABYX MJIOCKOCTEM.

TeopeMsl 0 apajuIeaIbHOCTH U MEPIEHAUKYISIPHOCTH ABYX IIJIOCKOCTEM.

3 OcHOBHBIEC YMEHHUS U HABBIKH

DK3aMEHYIOIUNCS TOJKEH YMETh!

[IpousBoaute apudmeTnyeckue MACUCTBUS HAJ 4YHMCIAMH, 33JaHHBIMH B BUJE
JECSTUUHBIX M OOBIKHOBEHHBIX JpoOeH, ¢ TpeOyeMON TOYHOCTBIO OKPYIJIATH JaHHbBIC
YHCJIA U PE3YNIBTATH] BEIYMCICHUN.

[Ipou3BOANTE  TOXKJECTBEHHbIE  MPeoOpa3OBaHMS  MHOTOWIECHOB,  JIpoOeH,
colepKalluX TNEepeMEHHbIC, BBIPAKECHUM, COAEpXKAaIIMX CTENEHHBIE, IMOKa3aTelbHbIE,
gorapu(pMUUECKre U TPUTOHOMETPUYECKUE (PYHKIIUU.

Crpouth rpadukyd JUHEHHOW, KBaJIpaTUYHOM, CTENEHHOM, IOKa3aTeIbHOMH,
Jorapu(pMUUECKON U TPUTOHOMETPUYECKON (DYHKIIMMA.



Pemate ypaBHEHUSI M HEpaBEHCTBA IEPBOM M BTOPOM CTEIEHH, YPAaBHEHHS U
HEPABEHCTBA, IPUBOMSIIMECS K HUM; pellaTb CUCTEMbl YPaBHEHHH M HEPAaBECHCTB
IIEPBOM M BTOPOM CTENEHU M npuBoidmuecs K HUM. Croja, B YaCTHOCTH, OTHOCSITCS
IIPOCTEUIINE yPAaBHEHMS, X HEPABEHCTBA, COACPIKALIUE CTCIICHHBIC, ITOKA3aTEIIbHbIC,
norapumMuueckre QyHKIUU.

Pemate 3a1aun Ha coCTaBJICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

N3o6paxaTh reomeTpuyeckue (GUrypsl Ha 4epTeke M MPOU3BOAUTH MPOCTEHIINE
IIOCTPOEHUS HA INIOCKOCTH.

Hcnonp30BaTh Te€OMETpPUYECKUE MPEICTABICHUS NPU PELICHUH anreOpanyecKux
3aJ1a4, @ METO/Ibl aIreOpbl U TPUTOHOMETPHH - TIPU PEIICHUU T€OMETPUUYECKUX 3a]1a4.

[IpoBOINTh HA IUIOCKOCTH OIEpaly HaJ BEKTOpaMHU (CIIO)KEHHE, BBIYMTAHUE
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4YHUCJIO) M TOJb30BaThCS CBOMCTBAMHM 3THUX
onepanuii. [lonb30BaThCS MOHSATHEM NPOW3BOJHON TPHU HCCIAEAOBAHUU (YHKIIMUA Ha
Bo3pacTanue (yObIBaHUE), HA SKCTPEMYMBI U MPU MOCTPOEHUU TPpaPUKOB (HYHKIIHM.
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[Ipy mpoBeAeHUM BCTYNUTENBHBIX HUCTBITAHUN (PK3aMEHOB) MO (DPU3UKE OCHOBHOE
BHUMAHHME JOJDKHO OBITh O0OpallleHO Ha TOHUMaHuE AaOUTYPUEHTOM CYIIHOCTH
bu3nUecKux SIBICHUN M (PU3MYECKUX 3aKOHOB, HA YMEHHE HCTOJIKOBaTh (U3HUECKUUI
CMBIC]I BEJIMYMH U TOHATHUM, a TaKKe HAa yMEHUE pemarb (U3HUECKUE 3a/layd 0
pazzenaM MporpaMMbl. DK3aMEHYIOIIMNCA JIOJDKEH YMETh Tojab3oBatbcsi CU mpu
pacueTtax M 3HATh CJAWHUIIBI OCHOBHBIX (DU3MYECKUX BEJIWYUH. IK3aMEHYIOITUUCS
JIOJKEH MPOSIBUTH OCBEJOMJICHHOCTh B BOIIPOCAX, CBA3aHHBIX C UCTOPUEH BAXKHEUIIINX
OTKPHITUH B (M3UKE M POJIbI0 OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B Pa3BUTHHU
buzuKH.

1 Mexanuka

1.1 Kunemaruka

Mexannueckoe naBuwkeHHE. OTHOCUTENBHOCTh JABWKEHHS. (CHcTema oOTcUera.
Marepuanbhas Touka. Tpaexkropus. IlyTe u nepememenue. CKOpocTb. Y CKOpEHHE.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSAMOJIMHEIHOE ABMKeHue. CBOOOHOE MajeHre
Tel. Yckopenue CBOOOIHOTO naJicHus. YpaBHeHne MPSIMOJIMHEWHOTO
PaBHOYCKOPEHHOTO JIBUKEHHSI.

KpuBonvHeNHOE JBUKEHHE TOYKH HA IPUMEPE ABHKEHUS IO OKPYNKHOCTH C
MOCTOSIHHOM 10 MOJIYJIXO CKOPOCTBIO.

L{eHTpOCTPEMHUTENBHOE YCKOPEHUE.

1.2 OcHOBBI IMHAMHUKHA

Nuepuus. [lepsoiii 3akoH HeroroHa. MIHepunanbHas cucrema oTcyera.

B3anmoneiictBue ten. Macca. Umnynec. Cuna. Bropoit 3akon Herotona. IpuHiun
cynepno3uunu cvi. [IpuHmn otHOocuTenbHOCTH | anmumes.

Cunsl B mpupozne. Cuia TAroreHus. 3aKOH BCEMHPHOIO TITOTeHMs. Bec Tena.
HesecomocTts. IlepBas kocmuueckas ckopocth. Cuina ynpyroctu. 3akoH ['yka. Cuna
Tpenus. KoagduuneHt Tpenus. 3aK0H TPEHUS CKOJIbKEHUS.

Tperuit 3axkoH HproToHa.

MoMeHT cuitbl. Y Cl10BUs paBHOBECHS TEIL.

1.3 3akoHbI COXpaHEHUSI B MEXaHUKE

3aKOH COXpaHEHUs UMITYyJIbca. PakeThl.

Mexannueckas padora. MomntHocTs. KuneTnueckas, moTeHInalIbHas SHEPrus. 3aKOH
COXpaHEHMs 2Hepruu B MexaHuke. IIpocteie Mexanusmbl. KoadduimeHnt mose3Horo
NEHUCTBUSI MEXAHU3MOB.

1.4 MexaHuKa )KUAKOCTEN U ra30B
HaBnenue. ATMocdepHoe npasineHue. 3Menenue atmocdepHOro maBiIeHUs C

BbicOTOM. 3akoH [lackanms nnst kuJakocTel W ra3oB. bapomeTpbl U MaHOMETpHI.
Coobmatomuecs cocynbl. [Ipunuun ycTpoiicTBa ruipaBiInuecKoro npecca.



ApxumenoBa cuiia AJis KUAKOCTEH U Ta30B. Y CIOBUS MJIaBAaHUS TEJI HA IOBEPXHOCTH
AKHUJIKOCTH.
JIBrKEeHHE KUAKOCTU IO TpyOaM. 3aBUCUMOCTb JJaBJICHUS JKUJKOCTH OT CKOPOCTH €€
TEUYECHMS.
1.5 N3mepenns

W3mepenne paccTOSHUN, TIPOMEKYTKOB BpPEMEHH, CHJIbI, 00beMa, MaccChl,
aTMOC(EPHOTO JTaBJICHUS.

2 MoJaekyasapHasa pusuka. TepMoanHaAMHUKA

2.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUH

OnbITHOE 00OCHOBaHME OCHOBHBIX IIOJIO)KEHHUH  MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHH.

bpoynosckoe aBmxenue. uddysus. Macca u pasmep Mosekyn. l3mepenue
ckopocter Mosekya. OneiT LtepHa.

KommuectBo BemectBa. Monb. [loctossnHas ABoranpo. B3aumoneictsue mMoJiekys.
Mopenu ra3za, >KUIKOCTH U TBEPJOTO Tela.

2.2 OCHOBBI TEPMOJIUHAMUKH

TemnoBoe paBHOBecue. Temrepatypa u ee uamepeHue. AOCOTIOTHAS TeMIepaTypHas
mikana. Bayrpennsisa saeprus. KomnuectBo Ternortel. TemnoeMkocTs BemecTBa. Pabora
B TepMoanHaMuke. [lepBbiil 3aKkOH TepMoanHaMUKU. M30TepMUYECKU, U30XOPHBIA U
n300apHbIi TIpoliecchl. AarnabaTHbIN TIpolecc.

HeoOGpaTtuMocTh TEIJIOBBIX MPOIIECCOB. BTOpoil 3akoH TEpPMOJMHAMUKH U €ro
cTaThueckoe uctosikoBanue. [IpeobpazoBanue sHepruu B TeIoBbIX ABuratessx. KITJ]
TETUJIOBOTO JIBUTATETIS.

2.3 UneanpHbBIN T3

CBs3p MCKIY AABJICHHUCM U CpGI[HGﬁ KHUHETUYECKOMN BHGPFHGﬁ MOJICKYJ NACAJIBHOI'O
raza. Cs3b TCMIICPATYPEI CO CpGI[HGﬁ KUHETUYECKOM 3H€pI’H6ﬁ qaCTHII ra3a.
YPaBHCHI/Ie KH&HGﬁpOHa - MCHIIGJIGCB&. YHI/IBepCEUILHaSI ra3oBasi I1OCTOsHHAsA.

2.4 KuaKoCTH U TBEpABIE TEA

Ucnapenne m koHueHcanusi. HachlllleHHbIE W HEHACBIIICHHBIE Mapbl. Biia)kHOCTH
BO3ayxa. Kunenue »kuaKocTu.

Kpucranmmaeckue n amopdusie tena. [IpeobpazoBanue sHEpTuH MPU H3MEHEHUSIX
arperaTHOro COCTOSIHUS BEILIECTBA.

2.5 N3mepenus
W3mepenue paBneHus rasa, BIQKHOCTh BO3AyXa, TEMIIEPATypbl, IUIOTHOCTH
BEILIECTBA.



3 OCHOBBI DJIEKTPOAUHAMUKH

3.1 DnekTpocTaTrka

DnekTpu3anusi  Tel.  OJJIEKTPUYECKUH  3apsan. Bs3aumopeicTBue — 3apsiioB.
DNeMEHTapHbIM ANEKTPUUYECKUIN 3apsifi. 3aKOH COXPaHEHUs HIIEKTPUYECKOrO 3apsijia.
3akoH KynoHa.

DnekTpudeckoe noje. HanpsskeHHOCTh AIEKTPUUYECKOro MOJsl. DIEKTPUUECKOE MOJIe
TOYEYHOro 3apsaa. lloTeHHManpHOCTH  BIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTH
noreHuuanoB. [IpyHuun cyneprno3uuuu noJieu.

[IpoBOOHUKM B 3JIEKTPUUYECKOM IIOJI€. DJIEKTpUYeckass eMKocTh. KonpeHcaTtop.
EMKOCTB MJIOCKOTO KOHJIEHCATOPA.

JAMDNEKTpUKA B DJIEKTPUYECKOM TMoJie. JludjiekTpuyeckass IPOHULAEMOCTD.
DHEprus 3NEKTPUUYECKOTO MOJIA MIIOCKOT0 KOHJIEHCATOpa.

3.2 IIoCTOSIHHBIN AJEKTPUUECKUN TOK

Onekrpuyecknil Tok. Cuia Toka. Hanpspokenue.

Hocurenu cBOOOMHBIX 3JIEKTPHYECKUX 3apsA0B B METaJIaxX, JKUJIKOCTIX W rasax.
ConpoTtuBiieHre TPOBOJHUKOB. 3akoH Oma s ydacTka nenu. I[lociaegoBarenbHoe u
MapajiyieIbHOE COEAMHEHUE ITPOBOIHUKOB.

DNeKTpoABMKYIas cria. 3akoH OMa juis mojiHoM 1enu. PaGoTa ¥ MOITHOCTH TOKA.
3akoH Jxoynsa — JIenna.

[TonynpoBoaurku. CoOCTBEHHAass W MPUMECHas MPOBOJMMOCTh MOJYIIPOBOIHUKOB,
p-N-mIepexo10B.

3.3 MarauTtHOe TIoJIe. DIEKTPOMArHuTHAS WHITYKITUS

B3anmopneiictBne MarHuToB. B3anmonencTBre MPOBOAHUKOB C TOKOM. MarHutHoe
nosie. JleiicTBME MarHUTHOTO MOJISI HAa 3JEKTpUUecKue 3apsaapl. WHIyKIKS MarHUTHOTO
nonisi. Cuna Amnepa. Cuna JlopeHniia. MarHUTHBIN NOTOK. DJIEKTPOBUTATEb.

DJIEKTpOMarHuTHass HWHAYKLWA. 3aKOH JJIEKTpoMarHuTHOW wuHAykuun Dapanes.
[IpaBuno Jlenuna. BuxpeBoe snektpuueckoe mnoiie. CamomHaykuus. MTHAYKTUBHOCTS.
DHeprust MarHUTHOTO TTOJIS.

3.4 U3mepenus

I/IBMCpCHI/Ie CHJIbI TOKA, HAIIPAKCHUS, COIIPOTHUBIICHUS IIPOBOAHMKA.

4 Kos1e0anus ¥ BOJHBI

4.1 MexaHn4yecKue KojeOaHus 1 BOJHBI

[lapmonudeckue kojebaHus. AMIUIUTYAa, TEPUOJ M YacToTa KoJieOaHUM.
CBo0Oo1HBIE KOJIEOaHWS.
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Marematudeckuii MmasTHUK. [leprnos KonebaHuit MaTeMaTHYECKOTO MasiTHHUKA.

[IpeBpaiienrie SHEprud TMNpU TaPMOHUYECKMX KoJieOaHUsIX. BBIHYKEHHbBIC
kosaeOanms. Pesonanc. I[Tonsarrue 00 aBTOKOJIEOaHUSIX.

Mexanuueckne BOJHBI. CKOpPOCTh pacHpOCTpaHEHUs BOJHBI. JIIMHA BOJHBIL.
ITonepeynsie ¥ IPOAOJIBHBIE BOJIHBI. Y paBHEHUE TaAPMOHUYECKON BOJIHBI.

3BYK.

4.2 DneKTpOMarHuTHbIC KOJICOaH!s ¥ BOJIHBI

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUSI B KOHTYpE.
IIpeBparienue SHEPIruu B KoJIe0aTeIbHOM KOHTYpE. CoOcTBeHHAs
4acToTa KoJieObaHuil B KOHTYpe. BBIHYK/IEHHBIE 2JIEKTPUUECKHE KOJIeOaHusI.

[IepeMeHHBIN AJIEKTPUYECKUN TOK. l'€HepaTop mepemMeHHOro toka. JlencrByromue
3HAQYEHUsI CHUJIbI TOKa W HanpsiKeHUs. AKTHUBHOE, €MKOCTHOE W HWHAYKTHBHOE
CONIPOTHBJIEHUE.

Pe3oHaHC B 25IEKTPUYECKOM LIETIH.

Tpanchopmarop. IIpousBoAcTBO, Tmepenadya W MOTPEOICHUE DIICKTPUUYECKOU
SHEPrUu.

Nnen Teopun MakcBeiuta. JIE€KTPOMAarHuTHbIE BOIHBL. CKOPOCTH PaclpOCTPAHEHUS
AJEKTPOMArHUTHHIX BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

[Tpunuune! paguocss3u. [lkana 31eKTPOMarHUTHBIX BOJIH.

S Onruka

CBeT — ayieKTpoMarHuTHas BoJiHa. [IpsAMoIMHEiHOEe pacpOCTpaHEHHUE, OTPAKEHUEM
U IMpEJIOMJIEHUME CBETAa. 3aKOHbl OTpPaXXEHUs W mpenomiieHus cBeta. llokazarens
npenomieHusa. IlomHoe orpaxkenue. [IpenenbHbIA yrosl IMOJHOTO OTpa)XeHus. XoO.
aydert B mpusme. [locTpoeHne n3o0pakeHui B IJIOCKOM 3epKalie.

Cobuparonias ¥ paccerBaronias JMH3bl. PopMysia TOHKOW JTMH3HI.

[TocTpoenue nzobpaxkenuii B tuH3ax. @oroanmnapar. ['naz. Oukwu.

WUurepdepeniust cBera. KorepentHocts Judpakuus cBeta. Judpaxknuonnas
pewetka. [lomapusanusa ceera. [lonepedyHOCTh CBETOBBIX BOJH. Jlucnepcus cBeTa.

5.1 U3mepenus

N3mepenne GOKyCHOTO pacCTOSHUS COOMPAFOIEH JTMH3BI, TTOKa3aTes MPeIOMIICHUS
BEIIIECTBA, JJIMHBI BOJIHBI CBETA.

6 OCHOBBI CIEIHAJTLHON TEOPUH OTHOCHTEJIHLHOCTH

NHBapuaHTHOCTh CKOPOCTHM CBeTa. [IpMHUMI OTHOCUTENBHOCTH OWHINTEHHA.
[IpocTpaHCTBO M BpeMs B CIELUAIBHONM TEOPUHM OTHOCUTEIBHOCTU. CBS3b Macchl U
DHEPIUMu.
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7 KBantoBas hbuznka

TenmoBoe wu3nydenue. Ilocrosinnas Ilmanka. ®dorosddexr. Omnbitel CTOJNIETOBA.
YpaBHenue DitHiTeHa 111 poTodPdhexTa.

['unote3za Jlyn ne bpouns. Judpakuus snexkTpoHoB. KopmyckynspHO-BOJHOBON
Ty aJTU3M.

PannoaktuBHOCTh. Anb(da-, 6era- W ramma-usinydeHus. MeToasl HaOIIOJCHUS U
pPETUCTpAllU YaCTHI] B SIACPHON (U3HKE.

OnwiTr Pesepdopna mo paccesHuto anbda-dyactui. [lmanerapHas Mojenb aroma.
Boposckas moaens aroma Bojgopoa. Crektpsl. JIroMUHECTIEHIIUS.

Jlazepsl.

3akoH paguoakTUBHOrO pacnana. Hyknonnas mogens sigpa. 3apsan saapa. MaccoBoe
YUCIIO fA/ipa. DHeprusa CBi3U 4dacTull B siape. enenue simep. Cunrte3 anep. SnepHbie
peakunu. CoxpaHeHue 3apsiia 1 MacCOBOI'0 YMCIIA TP ANCPHBIX peakiusax. Beiaenenue
SHEPTUM NpPH ACICHUU U CUHTE3E SIAEP.

Hcnonp3oBanue snepHor sHepruu. Jlosumerpus.

DJIEeMEHTAPHBIE YACTHULIBI.

@yHIaMEHTAIIbHBIE B3aUMOICHCTBUS.

8 MeToabl HAYYHOIO NMO3HAHNSA U (hu3HUecKass KAPTHHA MUPA

OKCHEpUMEHT U TEOpHUs B Ipoliecce MO3HaHWA Mupa. MoaenupoBaHuE SIBIICHUN U
o0bekTOB mpupoAbl. Hayunble rumote3pl. Du3nueckre 3aKOHBI M TPAHUIBl UX
[IPUMEHUMOCTHU.

Ponbe maTemaTuku B Mupe.

[Tpunaiun coorBercTBUsA. [IpUHIMI TPUYMHHOCTH.

dusnyeckas KapTUHA MUPA.
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1 O01mme cBeIeHus 0 A3LIKE

CoBpeMEHHBIN PYCCKUU JIMTEPATYpPHBIN SA3bIK KaK MPEAMET HAy4YHOTO H3YUYCHHS.
Pycckuii  nuTepaTypHbId  SI3BIK  — HOpPMHUpOBaHHass U oOpaboTaHHas ¢opma
00I1IEHAPOTHOTO S3BIKA.

Pycckuil sA3bIK Kak OJWH W3 MHIOEBPOIIEHMCKUX SA3BIKOB. MECTO pyCCKOIO si3bIKa B
KpPYTy POJACTBEHHBIX CIaBIHCKUX SI3BIKOB.

A3bIK U KynbTypa. S3bIK U UcTOpHsi HApOoAOB. OCHOBHBIE W3MEHEHHS B PYCCKOM
SI3BIKE 32 TTOCNeIHUE AecaTuiaeTus. [Ipo6ieMbl HKOIOTHY S3bIKA.

Pyccknil s3bIK B COBpEMEHHOM MUpE. PycCkuil S3bIK — HAUMOHAJIBHBIM S3BIK
PYCCKOTO Hapoda, TOCyAapCTBEHHbIA s3bIK Poccuiickor @enepanuu W A3bIK
MEKHAITMOHAIBHOTO OOIICHHMS.

Pycckue mmcarenu o OOrarcTBe W XyJIOKECTBEHHON BBIPA3UTEIBHOCTH PYCCKOTO
SI3bIKA.

JIMHrBUCTHKA KaK HaykKa O si3bIke. Pasnenbl TMHTBUCTUKU. Bpiparommecs ydyeHble-
pycuctbl. OCHOBHBIE JINHTBUCTUYECKHUE CIIOBAPH.

2 CucremMa si3bIKa

S3bik kak cuctema. OCHOBHBIE YPOBHHU SI3bIKA.

3 doHeTHKA

3ByK Kak eauHuIa s3bika. Kiaccudukamus TIacHBIX M COTJIACHBIX 3BYKOB.
CwmpIciopa3nuuuTeNbHas poib 3ByKoB peun. [Tonstue o poreme.

VY napenwne B pycckoM sizbike. CMBICTIOpA3TMUUTETbHAS POJIb CJIOBECHOTO YAApCHHUSI.

N3o0pazutenbHble cpeacTBa POHETUKU PYCCKOTO S3bIKA.

4 UaToHAusA

OCHOBHBIE 3JIEMEHTHl MHTOHAIMM (JIOTMUYECKOE YAApEHUe, Iay3a, IOBbIIICHUE-
IOHMKEHUE T0JI0Ca, TOH PEYH U Jp.).

CwMmbicnopaznuunTenbHas  QyHKIUsS UHTOHaUMU. OCHOBHbIE TpeOOBaHUS K
MHTOHALIMOHHO IPAaBUJIBHOM U BBIPA3UTEIILHOU PEYHU.

5 Jlekcuka u ppaszeosiorus

CroBa kKak OCHOBHasl €IMHHUIIA S3bIKA. JIEGKCHMYECKOEe M rpaMMaTU4ecKoe, MpsIMOe U
MIEPEHOCHOE 3HAYEHHS CJIOB, OJHO3HAYHBIE M MHOrO3HauHble cjoBa. llepeHocHOE
3HAYEHHE CJIOB KaK OCHOBA TPOIIOB.

CHUHOHUMBI, aHTOHUMBbI, OMOHUMBI, TAPOHUMBI.

Hctopuueckue n3MeHEHHs B CJIOBAPHOM COCTaBe si3blka. ApXau3Mbl U UCTOPU3MBI.
OCHOBHBIC UCTOYHUKH TTOTIOJIHEHUS JIEKCUKU. Heomoru3mel.

[IpoucxoxneHne  CIOB: HMCKOHHO PYCCKME W 3aMMCTBOBAaHHBIE  CJIOBA.
CrapocnaBsiHU3M.
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OO6meynoTpeOUTENbHBIE W HEOONICYNmoTpeOuTeNbHbIe CcloBa. JlMalIeKTU3MBI,
po(heCCHOHATTU3MEI, CJIOBa-TEPMHHBI.

®pa3eoornueckne eIUHUIBI PYCCKOTO s3bIKA: HWAUOMBI, (Ppa3eoqorHuecKue
COUETaHMsI, TOCIOBUIILI W TIOTOBOPKH, KpBUIAThIE BBIpAKEHUA. VCTOUHWKH
(hpazeosIoru3MoB.

Jlekcudeckue CpeacTBa BBIPA3UTEIBLHOCTH pedH. JIeKchueckue cloBapu PyCCKOTO
SI3BIKA.

6 MopdemMuka 1 CJI0BOOOPA30BAHUE

Mopdema kak enuHuna s3bika. Buasl Mmopdem. UepenoBanue riiacHbIX U COTIACHBIX
B Mopdemax. McTopuueckre U3MeHEHUsI B CTPYKTYpE CJIOB. DTHUMOJIOTHS KaK pasedn
JIMHTBUCTHUKH.

OcHoBHBIE CITOCOOBI 00pa3oBaHUs CJIOB B PYyCCKOM si3bike. CI0BOOOpa3oBaTe/IbHBIC
CpEIICTBA BBIPA3UTEILHOCTH PEYH.

Mop@demusbie u c1oBo0Opa3zoBaTEIbHBIE CIOBAPH.

7 MopdoJiorust

7.1 CaMOCTOSTENBHBIE YACTH PEYU

Hma  cywecmeumenvnoe. 3HA4Y€HHE UMEHH  CYIIECTBUTEIBHOTO U €ro
rpamMatuueckue npusHaku. CyllecTBUTENbHbIC OYIIECBICHHBIE U HEOAYIICBICHHBIC,
coOCTBeHHBIC W HapuIaTenbHbIe. [lanexHpie OKOHYAHUS CYMIECTBUTENbHBIX 1, 2, 3
CKJIOHCHHUH.

[TapexHble OKOHUYAHUA CYLIECTBUTEIBHBIX C OCHOBOM Ha U.

CyllieCTBUTENBHBIEC HA —MA.

OKOHYaHMS POJIUTEIILHOTO Majieka MHOKECTBEHHOTO YHCIIA.

[IpaBonucanue cyPphUKCoOB CylIECTBUTEIbHBIX: -UK-, -€K-; ~YUK-, ~WUK-}; ~UY-, -elY-;
-UHK-, -€eHK-; -eyK-, -UYK-; OKOHUaHHS 1ocie cyHPUKCOB —bllK-, ~-UK=}; -YUIK=-, ~IOUIK-,
U

Hmsa npunacamenvroe. 3HaueHHEe UMEHM TMPUIIAraTeIbHOTO M €r0 rpaMMaTHYECKUe
npu3Haky. IlpuiararenbHble KadeCTBEHHBIC, OTHOCUTENBHBIC, IPUTSHKATEIbHBIC.
[Tomnas wu kparkas ¢dopma. CkioHeHHe TmpuiaraTeabHbiX. CTeneHu CpaBHEHUS
npuiiarateybHbiX. llepexon mnpuiaraTeabHBIX B CyllecTBUTENbHBIC. [IpaBomucanue
MaJIeKHBIX OKOHYAHUM npujaraTelbHbIX.. IIpaBonucanue cybdukcon
MpUJIaraTeyibHbIX: -08-, -€6-; ~UUs-, ~U6-,-4am-.

Hmsa  uwucrumenvnoe.  3HAUCHHWE  HMEHHM  YHUCIUTEIBLHOTO.  UMCIUTEIIBHBIC
KOJIMYECTBEHHbIE U  TOpsAKOBbIe. (OCOOCHHOCTH  CKJIOHCHHMS  YHCIUTEIbHBIX.
[IpaBonucanue YUCIUTENBHBIX. UUCIUTEIBHOE 7107~ B COCTABE CIIOKHOTO CIIOBA.

Mecmoumenue. 3HaueHue wectoumeHun. Paspsaner Mecrommenui. CkIOHEHUE
MECTOUMEHUH U UX MPaBOMUCAHUE.

I nacon. 3HavyeHue TJaroja U €ro rpaMmathueckue mnpusHaku. HeompepneneHnas
dbopma rnarona. IlepexoaHbie U HenepexoAHbie Iarojel. Buael riaromoB. 1 u 2
cupsbkenne. HakioneHue (M3BSBUTEIBHOE, YCIOBHOE, IIOBEJIMUTENIbHOE). BpemeHa
rinarosia. Jlumo u yuciao (B HacrosmieM W OyaylieM BpPEMEHH), pPoJl W 4YHucio (B
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IpOIIIEIIIeM BpEMEHHU ), po1 ¥ Yuciio (B npoieaniem BpemeHn). Cydpukcol riaroyios: -
06a-, -e6a-; -bl8a-, -U6a- B HEONPEIEIEHHON (popMe; B MPOIIEIIIEM BPEMEHU TIEPET —i-.

Ipuuacmue. Cydpdurchl NpUYACTUM HACTOSIIETO BPEMEHH JEWCTBUTEIHLHOIO
3ajiora —yw-, -row-; -awg-, -Au-; CyPdOUKCH TPUYACTHN HACTOSIIETO BPEMEHU
CTpaJlaTebHOTO 3ajora: -em-, -uM-, TJacHas mnepes cyhPukcoM —e6ui- MpUYaCTHI
MPOIICANIETO BPEMEHU JEWCTBUTEIBLHOTO 3ajiora; TJIACHBIE e, 5 WIH a Tepea
cypdbukcoM —wH- TPUYACTHIA TMPOIICANIETO BPEMEHHM CTPAJaTEIBbHOTO 3ajora.
[IpaBonucanue KpaTkoil (OpMBI MPUUYACTUN MPOIISANIETO BPEMEHU CTPAAaTEIBLHOTO
3aJiora.

Jleenpuuacmue.

Hapeuue. 3nauenue Hapeunil. ['acHple Ha KOHIIE Hapeuwil. CIMTHOE HaNMCaHHUE
Hapeunil. Pa3nenbHOE HamMcaHue HapeyHbIX codeTtaHui. Hapeuns 3adem, 3arewm,
OTYEro, OTTOr0, IOYEMY, TOATOMY, ITOYEMY .

7.2 Ciry:xeOHbIE 4acTH peUH

IIpeonoe. Tlouarue o npeasiore, €ro ynotpediaeHue B peun. Pa3nuyHbie yactu peuu
B posi nipeioros. [IpaBonucanue npeaioros.

Cows. Tlonatue o corw3se, ero ynorpedieHue B peur. COUUHHUTENbHBIE U
NOJUYMHUTENbHBIE CO03bl. ClIMTHOE HamucaHue coro30B. CONOCTaBIEHUE CIUTHOIO
HAIlMCaHUs COI030B M PA3JEIbHOTO HANMCAaHUS MECTOMMEHUN C IPENJIOrOM WU
YyacTULIeH, Hapeuus C COI030M, C YacTULEH (COHO3bI: YTOOBI, TOXKE, TaKXe, MPUTOM,
npuyeM, 3aTo, UTak). Pa3nenbHoe HamucaHue coro30B (TO €CTh, IOTOMY 4YTO, TaK Kak,
TaK 4To, JIJIs1 TOTO YTOOBI U JIp.).

Yacmuywr. Ilonstne o wyacTMmax M uX ynorpedieHue B peud. PaznenbHoe
HaIlMCaHNE YacCTHL.

Heducnoe nanucanne yactui. [IpaBommcanune HHM. YcuieHue yTBEpAUTEIHLHOTO
CMBICIIa B HE3aBUCHUMBIX MNPEIJIOKEHUAX yactuued HE, B NpuUIaTOYHBIX (C
YCTYNUTEIbHBIM OTTEHKOM 3HAaU€HHUs1) — yactuuet HH.

Meorcoomemue. 3HaueHNE MEXKAOMETHI U 3HAKW MTPENUHAHUS IPU MEXKIOMETHUSIX.

8 Cunrakcuc. IlyHKkTYanIMSI

8.1 CnoBocoueranue

Ilpocmoe npeonodicenue. CBS3b CIIOB B MPEJIOKEHUN: COTJIACOBAHUE, YIPABICHUE,
NpUMBIKaHWE.  BUIBI  TPOCTBIX  MPEMIOKEHWM MO  IeTW  BBICKA3bIBAHMS:
IIOBECTBOBATEILHLIE, BOIIPOCUTEIHLHEIE, o0y IUTEbHBIC. BocknunarensHblie
npeIoKeHus. UneHsl npejiokeHus (Moyiekainee, Cka3yeMoe MpoCTOe U COCTaBHOE,
JIOTIOJIHEHHUE, OIpEACICHUE, OOCTOSTEIhCTBO) M CIOCOOBI HMX BbIpaXeHUs. THIIBI
MIPEUIOKCHUH IO COCTaBy: JUYHBIC, O0€3JIMYHBIC, HEOMPEAEICHHO-TUYHbIC, Ha3bIBHBIC,
TTOJTHBIE ¥ HETIOJTHBIC MPE/I0KEHUS.

Tupe B pocTOM MpEIOKEHUN: MEXTY MOJICKAIIUM U CKa3yeMbIM, B HEIIOJTHOM
MIPEIOKCHHH.

OoHopoonvle unenvl npeonodicerus. OTHOPOIHBICE U HEOTHOPOHBIE ONPEICIICHUS.
OpHOpomHBIE OMpeneNieHrs, He COeAUHEHHBbIE coto3amu. OTHOPOIHBIE OMpENeICHUS,
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COEIMHEHHbIE HETMOBTOPSIOIIMMUCS COI3aMH (COCIMHUTEIbHBIMU, Pa3eIUTeIIbHBIMU,
MPUCOEIUHUTEIbHBIMH, MPOTHUBUTEIILHBIMHU ). OpnHopoiHbIe OTIpEJIEIICHHUS,
COCIMHEHHbIC TMOBTOPSIONIMMUCS COI03aMHU. 3HAKU TNpPENUHAHUS B MPEIOKEHUSAX C
OJTHOPOJHBIMH WJICHAMHU U 0000IIAOIIUM CIIOBOM.

Obocobiennvie 6MopocmeneHHble YileHbl NPeodloNHCEeHUsL.

Omnpenenenus. PacnpocTpaHeHHOE COTIACOBAHHOE OMNpEAeNiCHUE Mepea M IMOcie
OTIPE/IENAEMOr0 CYIIECTBUTENbHOT0. OnpeneneHue B COUYETaHUH C HEOoIpeaeseHHbIM
MecTtouMeHnreM. OnpenenurenbHble, yKa3aTellbHbIe U MPUTSHKATEIbHbIE MECTOUMEHUS B
COYETAaHUM C MPUUYACTHBIM 000POTOM. J[Ba OJIMHOYHBIX OMpPENEICHHS], OJJHO OJUHOYHOE
onpeaenenue. OnpeneneHue ¢ 0OCTOSTETLCTBEHHBIM OTTEHKOM 3HAu€HUsl (BpEMEHH,
yCIIOBUS, MPHUYMHBI, YCTynku). OmnpeneneHue B OTPbIBE OT ONpPEIEIsieMOro CIIOBa.
Omnpenenenve TMpu  JUYHOM MecTOoMMeHuH. HecormacoBaHHble —oIpenencHus,
BBIPOKCHHBIE KOCBEHHBIMH TAJ€KaMH CYIIECTBUTEIIbHBIX, CPABHUTEIHHONU CTETICHBIO
MpuiIaraTeabHbIX, HEOMpeAeIeHHOU (HopMoii riarona.

JlomoJIHEHUSI.

Oo6cTosarenbcTBa.  OOCTOSTENBCTBA, BBIPAXKEHHBIE JIECIPUYACTHBIM ~ 0OOPOTOM,
OMHUM WM JABYMsA JeenpuyacTusiMu. OOCTOSTENbCTBA, BBIPAKCHHBIE HMEHAMHU
CYIIECTBUTEIbHBIMH, HAPEUUSIMU. Y TOUHSIONINE WICHBI MpeaiokeHns. CpaBHUTEbHbIE
00opoTsl. [IprucoenMHUTENbHBIE YJICHBI TPEIOKCHHMS.

[Tpunoxenus, ux obocodnenne. OOpaiieHus.

Beoonvie crnosa. BBogubie cioBa u cnoBocoyeTanusi. Pazrpannuenre BBOAHBIX CIIOB
U YICHOB NpeUIoKeHUs. 3andras Ipyu BCTpeue JIByX BBOAHBIX CJIOB. BBOAHBIE cllOBa B
coctaBe 000COOJEHHBIX 000pPOTOB. BBOAHBIE CllOBa NOCIE COYMHHUTEIBHOTO COHO3A.
BBoHbIE 1 BCTaBHBIE TPETIOKEHUS.

CnooicHoe npeonooicenue.

Tunel cnoxxkHoro npenyiokeHusi. CI0KHOCOUYMHEHHBIE MPEJIOKEHUS C COI3aMU U
3HAKW TIPETIMHAHUS B HUX.

CHOXXHOTIOYUHEHHBIE TPEIJIOKEHUS C COI03aMU U COIO3HBIMU ciioBaMu. OOrime
NOHATHS 00 OCHOBHBIX BHJAX MPHIATOYHBIX NPEAJIOKCHUNA. 3HAKU TPEIMHAHUS B
CJIO)KHOMIOTYMHEHHBIX TPEUIOKECHHUSIX (3amsiTass TpU  CIOXKHBIX TMOJYUHUTEIHHBIX
COI03aX, 3amsiTas Ha CTBIKE JIBYX CO1030B). CJOKHOMOAYMHEHHBIE MPEHJIOKEHUS C
HECKOJIbKUMH TPUIATOYHBIMU (COTIOJUYUHEHUE, U TOCIEAOBaTEIbHOE IOAYUHEHHUE
NPUAATOYHBIX MpEeAIoKeHUI). beccoro3Hble CIOXKHBIE TMPEMIOKEHUS U 3HAKU
NpenuHaHuss B HUX (3amdras, TOYKa C 3amsTod, ABoerouue, TUpe). CrokHbie
NPEAJIOKEHUS] C COYMHEHHWEM M TOJYMHEHUEM. 3HaKU TMpEeNuHaHUS B CIOXKHOM
MPEAIOKEHUH C COIO3HOM 1 0€CCOI03HOM CBSI3bIO.

CrniocoObl mepefaun 4yKoil pedd. 3HAKU MPENUHAHMS TPU TPSIMOM UM KOCBEHHOMU
peur. 3HaKM NOpEeNUHAHUS MPU LUTaTax: KaBbIYKKU U MHororouue. lIpomucHbie u
CTpOYHbIE OYKBBI B IIUTATaX.

9 Opdorpadusn

Opdorpamma. Ynorpebaenue rinacHbelx OykB M/bl, A/A, V/FO, nocne mUAMSIMX U
[]. Pazpenurensubie b u b. b nocie pyCCKUX U MHOSI3BIYHBIX MPUCTABOK HAa COTJIACHYIO
nepen E, E, FO, A. PaznenutenbHblii b BHYTPHU CJIOBA (HE MOCTE MTPUCTABOK).
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[IpaBonucanue rnacHeix B KopHe: IIpoBepsiemble Oe3ynapHble TJIACHBIE.
Henposepsiembie Oe3yaapHbIe TTIaCHBIE.

Yepenyrommecs riiacHbI€:

a) bep-oup, mep-mup, nep-nup, oep-oup, mMep-mup, cmei-cmui, xice2-dncue, diecm-
onucm, yem-uum, a(s)-um, a(s)-uH,

0) eap-eop, 3ap-30p, meap-meop, KAc-KOC, pacm-poc, CKAK-CKOY, KIaH-KIOH, lde-
JI0JIC, NIAG-NA06, PABH-POBH, MAK-MOK.

[IpaBonucanue mNpUCTABOK: MPUCTAaBKU ¢ OykBamu -a-, - o-, -e-. IIpucraBka c-.
[IpucraBku Ha 3-c. [IpucraBku npe- u npu-. llepexon X B bl mocne npucTaBok.

[IpaBonucanue COrjJacHbBIX B  KOPHE: 3BOHKME U TIyXHE COIJIaCHBIE,
HEMPOU3HOCHUMBIE COTJIACHBIE, IBOMHBIE COTJIACHBIE B KOPHE:

a) Ha CTBHIKE MIPUCTABKU U KOPHSI;

0) Ha cThIKe KOpHS U cy(dukca;

B) B KOPHSIX CJIOBA U €0 IPOU3BOIHBIX.

YnoTtpebaeHue nponucHbIX OyKB.

['macHble nocne mmnsamux u L{:

1. O nocne mUNAMUX NOA YAapEHUEM:

a) B KOPHSX CJIOB,;

0) B cypduxcax (CylecTBUTEIbHbIX, MPUIAraTeIbHbIX );

B) B OKOHYAHUSX (CYIIECTBUTEIbHBIX, PUIATATEIIbHBIX ).

2. F mocne munsmmx noy y1apeHneM:

a) B KOPHSX;

0) B IMYHBIX OKOHYAHUSIX TJIar0JIOB;

B) B cybdukcax (CylmIeCTBUTENbHBIX Ha —€p, -€6Ka; TJAarojioB Ha -€6bl8ambv;
NPUYACTUN NPOILIEAUIETO0 BPEMEHH CTPANaTEIbHOIO 3aJI0Ta Ha —€HHHbIU, OTIJIArOJbHbIX
HpUIaraTeabHbIX Ha -EéHbllL);

') B MMaJIeXKHON (hopMe BOMIPOCHUTEIHHO-OTHOCTUTEIHFHOTO MECTOUMEHHS (B U4éM, Ha
4EéM, 0 U€M).

IIpaBonmucanue —H- u —HH- B pa3INYHBIX YACTIX PEUH.

[IpaBonucanue maAeKHBIX W POJOBBIX OKOHYaHWU. IIpaBommcanwe JUYHBIX
OKOHYAHUWU TJ1aroJios.

CnuTHOE U pasnenpHoe HanucaHue HE ¢ pa3IMyHbIMU YaCTIMH PEUH.

[IpaBonucanue OTpUIIATENBHBIX MECTOMMEHUN U HAPECUNIA.

[IpaBoniucanue HE v HH.

[IpaBonucanue cinoxHbix cioB. CoeaunutenbHble o, e. CroxHble cioBa 0e3
COeIMHUTENbHON iacHOW. CIMTHOE HamMCaHWE CJIOXKHBIX CJOB. Jlepuc B CIIOXKHBIX
CJIOBax.

10 Peun

Tekct kak peyeBoe mpousBeneHue. CMbICIOBas U KOMIIO3UIIMOHHAS 1I€JTOCTHOCTD
tekcta. CpencTBa CBsA3M MNPEMNIOKEHUH B TekcTe. PazneneHue crTwieil peyud B
3aBUCHUMOCTH OT Ha3HaueHMs, (YHKIMH, OTOOpa S3BIKOBBIX CPEACTB (Pa3roBOPHBIN;
KHWKHBIN: obUIHATIBHO-ICTIOBOM, HAY4YHBIH, MyOJIMITUCTUYECKUH; CTHUIIb
XYJI0’)KECTBEHHOUN JUTepaTyphl). DYHKIIMOHAIBHO-CMBICIIOBBIE THIBI peud (OMHCAHMUE,
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MOBECTBOBaHUE, paccyxjieHue). OTOOop sI3bIKOBBIX CPEACTB B TEKCTE B 3aBUCUMOCTH OT
TEMBI, 1IeJIM, ajjpecaTa U CUTYyalluu OOIICHHUS.

11 SI3pIKOBLIE HOPMBI

Opdosnuueckne HopMbl. Jlekcuueckne HOpPMBL. ['pamMmarnyeckue HOPMBI
(Mopdonorudyeckre HOpMbI). [ pamMmmaTHYeCKre HOPMBI (CHHTAKCUYECKUE HOPMBI).

12 BuIpa3uTeJLHOCTL PYCCKOM PeYu

BripasutenbHbie cpeicTBa pyccKkoi (POHETUKH
BeIpasutenbHble cpencTBa C10BOOOPa30BaAHMS
BeIpasutenbHble cpecTBa JEKCUKU U (Ppa3eoIoruu
BeIpazurenpHble CpeCcTBa IPAMMATHKA
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1 TeopeTnuyeckne 0CHOBbI XUMHH

[IpenMer u 3amaun xuMuu. MeCTO XMMHH CpPEIU €CTECTBEHHBIX HAyK. XUMHUA U
MEIULIMHA.

ATOMHO-MOJIEKYJIIPHOE YUYeHHE. ATOMBI U MOJIEKYJIbl. OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJIsipHas Macca. MoJib — eIMHUIIA KOJIMYECTBa BellecTBa. MossipHas macca.

XUMUYECKHI 3JIEMEHT, MPOCTOE U CIOXKHOE BEIIECTBO, CMeCh BellecTB. [loHsATHE
00 ayuIoTPOIMHBIX MOAUBUKAIUIX. XUMHUYEeCKue 3Haku. DopmMyIbl 1 ypaBHEHUS.

OCHOBHBIE 3aKOHBI XMMHUHU. 3aKOH COXPAHEHHUSI MAcChl BEIECTBA, €r0 3HAYECHHUE B
XUMHUU. 3aKOH IOCTOSIHCTBA COCTaBa BEILIECTBA. 3aKOH ABOraJpo U €ro CIeJCTBHUS.
Yucno ABoraapo.

Crtpoenue sep U dJIEKTPOHHBIX 000JIOYEK aTOMOB U AJIEMEHTOB MEPBBIX YETHIPEX
MEpUOJOB TEPUOJAMYECKON cucTeMbl. M30TONbl. DIEKTPOHHBIE U  AJIEKTPOHHO-
rpaduyeckue GopMyJIbl.

[leprognyecknil 3aKOH U cTpoeHue nepuoandeckon cucremsl .M. Menneneesa.
CoBpemenHas GopMyJIUpOBKa MEPUOIUUECKOTO 3aKOHA U €T0 3HAUCHHE /IS TOHUMAaHUS
Hay4YHOU KapTHHBI MUPA, PA3BUTHUS HAYKH U TEXHUKH.

Tumnbl XUMUYECKUX CBsI3€H: KOBajeHTHas (TMOJSpHAs W HEMOJspHas), WOHHAas,
BOJIOPOJIHAsI (BHYTPU- U MEKMOJEKYJsipHas), Metajuimdyeckas. [Ipumepsl coeauHeHui
CO CBSI3IMHM pa3HbIX THUINOB. BalleHTHOCTb M CTENEHb OKHUCIEHUS. CTPYKTypHbIE
bopMyIIbL.

Paznuunbie arperaTHbI€ COCTOSIHUS BeliecTBa. AMOp(HBIE U KPUCTAILUTUYECKUE
BEIIECTBA. THMbl KPUCTALIMYECKUX pemeToK. [IoHsATHE O CTpOEHUM KOMILIEKCHBIX
COEMHEHU Ha MPUMEPE COCTUHEHUIN IMHKA U aTIOMUHUSL.

Turbl XUMHYECKUX PEAKIUN: PEaKUUU COCIWHEHUS, PA3JIOKEHUs, 3aMEIICHUS U
oOmena. TemioBbie 3(D@PEKTHI XUMUYECKUX peaKIuil (PK30- U DHIAOTEPMHUUYECKUE
peakiun). OKUCIUTEILHO-BOCCTAHOBUTENBHBIE pPEAKIMU. TUMHUYHBIE OKHUCIHUTEIH U
BOCCTAHOBUTEIU. DJIEKTPOJIM3 BOJHBIX PACTBOPOB M PACIUIABOB 3JIEKTPOJIUTOB, €ro
CYIIHOCTh Y MPAKTUYECKOE 3HAUCHUE. Y PABHEHUS PJICKTPOXUMUUYECKUX PEAKIIUM.

CKOpOCTh XMMHUYECKHX PEAKIUM M €€ 3aBUCUMOCTH OT MPUPOAbl PEArupyromux
BEILIECTB, KOHILIEHTPALIMK, TemnepaTypbl. KOHCTaHTa CKOPOCTH XMMHUYECKOM pEaKIvu.
Karanuz wu karamuzatopbl. OOpaTUMOCTh XUMHUYECKUX peakuuil. XuMHUUYECKOe
PABHOBECHUE U YCIOBUS €0 CMEIICHUS.

PactBopel. Bopga, cTpoeHue MoJieKyiabl BOAbI, (PU3WYECKUE U XUMHUYECKUE
CBOWCTBA. 3HAUYEHUE BOABl I JKU3HEIACATEIIBHOCTH OPraHU3MOB U YEJIOBEKA.
PactBopumocTs BemecTB. 3aBUCMMOCTh PAacTBOPUMOCTH BELIECTB OT HX MPHUPOJIBI,
TeMIlepaTypbl W JaBlieHus. Tumbl pacTBOpPOB (Ta3000pa3Hble, >KUAKUE U TBEPIBIE).
TeroBoit 3¢ ekt npu pacTBopeHuU. BripakeHue coctaBa pacTBOpOB (MaccoBas U
oObeMHas 107151, MoJIsApHas KoHIeHTpauus). [IpeacTaBieHne o KOIOUAHBIX PACTBOPAX.
3HadYeHHUE PACTBOPOB B MEIUIIMHE, OMOJIOTUH U MIPAKTUUECKON JESTETHHOCTH YEIOBEKA.

Onextponutnyeckas aucconuanusi. Crenenp aucconuanuu. CuiabHBIE U CclaObie
ANEKTPONUTHL. Peaknmu moHHOro obmeHa. CBOMCTBA KHCJIOT, OCHOBAaHUW M COJIeH B
CBETE TEOPUU BJIEKTPOIUTUUECKON TUCCOLIUALINH.

Oxcunpl, KnaccuduKais, HOMCHKIIATypa, CIIOCOOBI TIOJTyYEeHHs U CBOWMCTBA.

Kucnotel, knaccudukanusi, HOMEHKIATypa, CIOCOOBI TMOJTY4YeHUsS W CBOMNCTBA.
Peakuus HenTpanmmsanuu.
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OcHoBaHus1, Kinaccuukanusi, HOMEHKJIATypa, CrocoObl MOJyYeHUs] U CBOMCTBA.
[Ilenouu, ux nojayyeHue, CBOMCTBA U MPUMEHEHHE.

Conmu (cpenHue, KHUCIble, OCHOBHBIC, JIBOMHBIC), HOMEHKJIATypa, CIIOCOOBI
MOJy4eHus ¥ cBoMcTBA. ['uaponus coneil. Kpucramioruaparsl.

2 Heoprannueckass XuMus

Bomopon, ero ¢Qusmyeckue w XMMHYECKHE CBOWCTBAa (B3aMMOJCHCTBUE C
HEOpPraHWYeCKUMH U oOpraHudyeckumu BeniectBamu). [lomyueHue Bomopona B
nabopatopuu U MpoMbIUIeHHOCTU. [IprMeHenrne Boopo/ia Kak 3KOJIOTUYECKH YHCTOTO
TOIUIMBA U CHIPBS B XUMUYECKON POMBIIUIEHHOCTH.

OOmast xapakTepucTuka ranoreHoB. COeIUHEHHsS TaJIoTeHOB B MPUPOJE U HX
npuMeHeHue. XJop, ero (u3Mueckue W XHMHUYECKHME CBOWCTBA (peakuumu C
HEOPraHMYECKUMH U OPraHUYECKUMH BEIIeCTBaMu), noiayyeHue. CBoWcTBa U CrOCOObI
MOJIyYeHHUs] XJIOPBOJOpPOAA U XJIOPUJIIOB, THUIIOXJIOPUTOB U XJIOPAaTOB. Menuko-
OMOJIOTUYECKOE 3HAYEHUE COETMHEHHI XJI0pa.

OOmasi  xapakTepUCTHKa JJIEMEHTOB TJlaBHOW moarpymnmbsl VI rpymimbl
nepuoanyeckor cucteMbl. Kucnopon, cpaBHeHue (GU3MUYECKUX U XUMUYECKUX CBOMCTB
KHCIIOPOJa U O30HA, OKHUCIHUTEIbHO-BOCCTAHOBUTENIbHBIE PpEAKIMU C YYaCTHEM
nepokcuga Bojgopona. IlomydyeHue kuciopoaa B J1a0OpaTOPUU U MPOMBIIIIICHHOCTH.
Kpyroeopor kuciopoja B Ipupoje, IPUMEHEHHE B MEIUIIMHE U TEXHUKE.

Cepa, ee dusnueckue u XUMHUYECKUEe cBoicTBa. CBOMCTBA U CIOCOOBI MOTYyYEHUS
COCIMHEHUM Cephl: CEPOBOJIOPOaAa U CynbhUIOB, OKCHIOB (+4) u (+6), cynbhUTOB,
CEpPHOM KUCIIOTHI U CyIb(}aToB. bruonorudeckas posib cepbl U MIPUMEHEHUE COSTUHEHUN
CEpbl B MEULINHE.

OO6miast  xapakTepucTUKa JJIEMEHTOB TJIABHOW  MOATpynnel V'  TpyIIbl
MEPUOINYECKOM CUCTEMBI. A30T, €ro (PU3NUYECKUE U XUMUYECKUE CBOMCTBA, MOTyUYEHUE.
CBoiicTBa aMMMaka M COJeM aMMOHHS, OKCHUAOB a30Ta, a30THCTON KHCIOTHI U
HUTPUTOB, Aa30THOM KHCIOTBI U HUTPATOB. XHUMHUYECKHE OCHOBBI IPOU3BOJICTBA
aMMUaKa 1 a30THOM KHCJIOThI, UX pUMEHeHHe. bruonornyeckas posb a3ora.

®ochop, ero amwrorponHbie (HOPMBI, (PU3NUESCKHE W XUMHUYECKHE CBOMCTBA.
CaoiictBa coenuHeHuit Qocdopa: dochopoBomopona, dochumos, oxcuaoB (ocdopa
(+3) u (+5), pochopnoii kucnotel u Gocdaros. buonoruueckas ponb Gocdopa.

OO6mrass  xapakTepuUCTHKa JJIEMEHTOB IMaBHOW moarpynmnsl |V rpynmsl
MEPUOJIMYECKOM CHUCTEMBI. YTIEpOJl, €ro ayloTpomnHbie QOopMbl, (GU3HYECKHE U
XxuMuueckue cBorctBa. Okcunbl yriepoja (+2) u +4), uX XMUMHYECKHE CBOWCTBA H
CIOCOOBI MOTYYEHUs. YTOJIbHAS KUCIIOTA U €€ COM. YTJIepo B OpraHu3Me.

Kpemuuii, ero ¢usnueckne u xumuyeckue cBoilicTBa. Oxcupa kpeMHus (+4),
KpEMHHEBasi KHUCJIOTa, CUJIMKAThI, UX CBOMCTBAa M cnocoObl mosydyeHus. CoeauHeHus
KPEMHHUS B IPUPOJIE, UX UCIOJIb30BAHUE B TEXHUKE.

Mertanbl, UX MOJOXKEHHE B MEPUOJUYECKON CHCTEME U OCOOCHHOCTH CTPOCHHUSA
aTOMOB, (hU3HUECKHE U XUMUYECKUE CBOMCTBA. O01IKe criocoObl MOTYYSHHS] METAIIOB.
DNEeKTPOXUMHUYECKUI Psii HANPSIKEHUA METAJUIOB. MeTaJlibl M CIUIaBbl B TEXHHUKE U
MEULHE.

OO1masi xapakTepUCTHKa WIEJIOYHBIX META/NIOB HAa OCHOBE WX IIOJIOKEHHUS B
nepuoanyeckor cucreme J[. M. MengeneeBa. CBoiicTBa HATpus, Kaldd H HX
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BXHEHIINX COEIUHEHUN (OKCUIOB, MEPOKCHUIIOB, THAPOKCUIIOB, THIPUIOB U COJIEH).
PacnipocTpaHeHHOCTb B IPUPOJIE, MPUMEHEHHE U METUKO-OMOJIOTMYECKOEe 3HAUCHHUE.

OOmiass  XapakTepuUCTUKA JJIEMEHTOB TJlaBHOW  moarpymmbel |l rpymnmsl
nepuoandeckon cucteMbl. Kanbliuii U MarHuii, CBOWCTBA MX COCIMHEHUN (OKCHJIOB,
MEPOKCHUJIOB, THAPOKCHIOB, THAPUIOB U cojield). Haxoxnenue B mnpupoge u
MIPUMEHEHHUE, 3HAYEHUE MJIA >KUBBIX OPraHu3MoB. JKecTKOCTh BOJIbI U CHOCOOBI €€
YCTpaHEHHSI.

AJIIOMUHHM, XapakTEPUCTUKA DJIEMEHTA HAa OCHOBE €ro IOJIOKEHUS B
nepuoanyeckoi cucreme. CBONCTBA aIOMUHHUSI U €T0 COCIUHEHHH, aM(pOTEPHOCTH
OKCHJIa U TUAPOKCUA amtoMuHus. [I[puMeHeHne aJloMUHUS U €T0 CIUIaBOB.

Menb, XapaKTEpUCTUKA 3JIEMEHTA C TOYKH 3PEHUS CTPOCHHUS aTOMAa U MOJ0KEHUS B
psay HampsbkeHui MetaiuioB. CBoiicTBa coenuHeHuit Menu (+1) u (+2), buopons menu
Y IIPUMEHEHUE €€ COEAMHEHU B MEAUIIMHE.

[{nHK, XapaKTEepUCTUKA 3JIEMEHTA HAa OCHOBE €r0 MOJIOKECHUS B MEPUOAUMYECKOMN
cucreMe. BsammoneicTBue LMHKA C TaJloreHaMu, cepol u kuciaoramu. CBoOMCTBa
OKCHUJIa W TUJIPOKCHUJIA IMHKA. BHOPOJIb IIMHKA W TPUMEHEHUE €ro COCJANHEHUN B
MEIUIINHE.

XpoM, OCOOEHHOCTHM €ro JJIEKTPOHHOTO CTpoeHus. V3MeHeHue KucioTHO-
OCHOBHBIX U OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB OKCHJOB M THUIPOKCHIOB
XpoMa IMpU BO3PACTAHUU CTEICHH OKHCIICHUS 3JIEMEHTA. XPOMaThl U AUXPOMATHI, UX
CBOWCTBA.

Mapranen, BaJIGHTHbIE OJJEKTPOHbI W XapaKTEPHBIE CTENEHU OKHUCIICHHS.
N3MeHeHne KHUCIOTHO-OCHOBHBIX W OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX CBOMCTB
COEMHEHU MapraHila Ipyu BO3paCTaHUM CTEIIEHU OKUCIEHUA dyemeHTa. [lepmanranar
KaJIMsl, Er0 BOCCTAHOBJICHUE B KUCJIOM, HEUTPAIbHOM U 1IeT0YHOM cpeaax. CoequHEeHUs
MapraHiia B MEAUIMHE.

Keneso, anmekTpoHHas KOH(MUTypalusi aToMa, XapaKTepHBIE CTETICHH OKHCIICHUS,
bu3nUeckue U XuMu4eckne cBoricTBa. OKCHIBI, TUAPOKCHIBI M COJM JKene3a (+2) u
(+3), 3aBUCHUMOCTb UX CBOMCTB OT CTEIICHH OKHCIICHHUS dJeMeHTa. BakHelIne CriaBbl
U pyIbl Keje3a. 3HaYeHUe Kele3a 1 )KUBbIX OPTaHU3MOB.

3 ODI‘aHH‘IeCKaﬂ XUMHUHA

Teopuss XMMHUYECKOr0 CTPOECHMsI OpraHnyeckux coeauHenuid A.M. bytieposa.
3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHUYECKOTO CTpoeHus. M3omepus. DIeKTpOHHAs
NpUpO/ia XUMHUYECKHX CBS3€M B MOJIEKYyJIaX OPTraHWYEeCKUX COCAMHEHUH, CIOCOObI
pa3pbiBa CBA3CH, MOHITHE O CBOOOIHBIX paguKajax.

AJIKaHBI, UX SJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE (SP°-rHOpUIH3als),
TFOMOJIOTUYECKUNA Psii alKaHOB, MeTaH. HomeHkiaTypa M HM30MepHUs aJlKaHOB. HX
¢du3MUecKkue M XUMHUYECKHE CBOMCTBa, moijiydeHue. llpenenbHbie YIriIeBOIOPOIbI B
npupoje. [Ipencrapnenue o CTpPOEHUHM U CBOMCTBAX UKJIOATKAHOB.

AJIKCHBI, MX DJICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE (SP>-THOpHAM3aLys),
TOMOJIOTUYECKUNA Psii aTKMHOB HOMEHKJIATypa M M30MEpHUsl aJKEHOB, (PU3MYEcKue u
XUMUYECKUE CBOMCTBA, OJIyYeHUE U IPUMEHEHUE.

AJNKUHBI, OCOOEHHOCTU HMX 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTpoeHus (Sp-
ruOpuansanusi). ['oMomornyeckuil psj alKUHOB, HOMEHKJIATypa U  HU30MEpHs.
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AuetwieH, ero (QusMuyeckue M XMMHMUYECKHE CBOMCTBA, IOJyYEHUE KapOUIHBIM
CIIOCOOOM U U3 METAaHA, IPUMEHEHUE.

OO11ue NOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEMHEHUH (MOHOMED, MOJIMMED,
AJIEMEHTAapHOE 3BEHO M CTENEHb IOJIMMEPU3aLUU, CPEAHssl MOJEKYJSpHAas Macca).
3aBUCUMOCTh CBOMCTB IMOJUMEPOB OT HX CTpPOECHMS. Peaknuum nonumepusanuu H
nojnukonaeHcanumu. [lommatunen. [lonsatue o nueHoBbIX yriesogopoaax. Ilpupoansii u
CUHTETHUYECKUHU Kay4dyK, CTPOCHHUE, CBOWCTBA U ITOJIyYEHHE.

beHzon, ero 3MeKTpOHHOE CTpoeHHe, (U3MUECKUEe U XHUMUYECKHME CBOWCTBA,
noJiyueHue u npuMmenenue. ['omonoru 6ensona. [loHaTue o B3aMMHOM BIMSIHUM aTOMOB
Ha IIpuMepe Toiiyosia. B3auMMoOCBA3b apOMaTHYECKHUX, HENPENECIbHBIX U IPEACIbHBIX
YIJIEBOIOPOJIOB.

CrupTbl, UX CTpPOEHHME, HOMEHKJIaTypa M HU30MepHs, (pU3nueckrue U XUMHUYECKUE
CBOMCTBAa. METHJIOBBI M STUJIOBBIM CHHUPTHI, MX CBOMCTBA, ITOJIYyYE€HHE W OO0JACTH
MpUMEHEHUs. SITIOBUTOCTh CIUPTOB, UX T'YOUTEIBHOE ICHCTBUE HA OPTaHU3M YEJIOBEKa.
['enernueckass CBsI3b MEXKIy COHUpTaMd W yrieBogopojgaMu. OcoOeHHOCTH
MHOT'O2TOMHBIX CIIUPTOB (3TUJICHTIMKOIb U TIULEPHH).

@deHoM, €ero CTPOCHHE, B3aMMHOE BIMSHHE aTOMOB B MoJjekyje. Dusnyeckue u
XUMHUYECKUE CBOWCTBA (PEHOJIA B COMOCTABIEHUU CO CBOWCTBaMHM cnupToB. OOnmacTu
npuMeHeHus. OXpaHa OKPYKaroUIed Cpeabl OT TPOMBIIIIEHHBIX OTX00B, COAEPKAIIUX
dbeHo.

Anpaeruzpl, CTpOCHHE, HOMEHKJIATypa, U30Mepus, (U3NYECKUE U XUMHYECKHE
ceorictBa. [losyyeHue W IpUMEHEHHE MYPAaBBUHOIO U YKCYCHOI'O albJIErUIO0B, HX
CBOMCTBA U MEANKO-OMOJIOTUYECKOE 3HAUCHHE.

Kap6onoBbie kucnotsl. ['omMonornueckuid psj MHpenesabHbIX OJHO OCHOBHBIX
KHUCJIOT, UX CTPOEHHE, HOMEHKJIaTypa, u3oMepus. BzaumHoe BiusHUE KapOOKCHIIBHOM
IpynInbl ¥ yIIE€BOJOPOJHOIO pajavKalla, BIHSHUE 3aMECTHTENEH B paJHuKale Ha
KUCJIOTHOCTh. DU3NYECKNE U XUMUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. YKCyCHas,
MypaBbHMHas, CT€APWHOBAs, NAJbMHUTHHOBAs M OJEMHOBAs KHUCIOTHL. llomyueHune wu
o0JacT MPUMEHEHUs KapOOHOBBIX KHCIOT.

Crnoxxubie 2QUphl, UX CTpOeHHUE, (PU3NUECKHUE U XUMUYECKHE CBOICTBA. MexaHu3M
peakiuu srepudukanun. XXupbl B mpupone, UX CTPOEHHE U CBOMCTBA, XUMHUYECKas
nepepaboTKka XUPOB M UX MNpuMeHeHHe. CHHTETHYECKHE MOIOIIHME CPEACTBA, HX
3HAYCHHE. 3aluTa OKPYKAIOIIEW Cpelbl OT 3arpsA3HEHUS CUHTETUYECKHMMH MOKOLIMMU
CPEICTBAMM.

VYrneBonabl, CTpOEHUE, HOMEHKIATYpa, (U3NYECKUE M XMMHUYECKHE CBOMCTBA.
N3omepust.  Baxueliime  npeicTaBUTENW:  TIUIIOKO3a, (pykro3a, pubo3a
ne3okcupubo3a. Jucaxapuasl: ManpTO3a M caxapo3a, OCOOEHHOCTH WX CTPOCHUS U
cBoiicTBa, ruIpoan3. O0JacTu MPUMEHEHHS U OMOJIOrMUYECcKas 3HAYUMMOCTh Ha3BAHHBIX
COEIMHEHUM.

Kpaxman u 1nemitonosa, ux cTpoeHue, (pusndeckre 1 XMMHUUECKHe CBOMCTBA, POJib
B npupoe. [lpuMenenune 1emiono3sl U ee Mpou3BoHbIX. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX.

AMUHBI, CTpPOEHHE, CHOCOObI TOJy4yeHHus, obnactu mnpuMmeHeHus. CBoiicTBa
AMUHOB KaK OpPraHWYeCKHX OCHOBAaHWW. AHWIMH, CTPOECHHE, CBOMCTBA, MOIYYEHUE U3
HUTPOOEH30J1a, MPAKTUIECKOE 3HAUCHUE aHUITUHA.
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AMHMHOKHUCIIOTBI, OCOOEHHOCTH HX CTPOEHHUS, HOMEHKJIaTypa, H30Mepus,
¢bu3nyeckue W XUMHUYECKHE CBOMCTBa, 3HaueHWe B 1npupojge. OTaeibHbIC
MPEJCTAaBUTENHN ab(a-aMUHOKHUCIIOT: TJIMIIMH, aJlaHUH, CEPUH, TJTyTaMHUHOBAs KUCJIOTAa,
IIUCTeUH, JU3UH, (eHwianaHnuH. llenTuabl, UX cTpoeHHWE W CBOWCTBA. benku, ux
CTPOCHHE U OMOJIOrMYECKast POJIb.

A3oTcoziepKalue reTeporuKiIndeckue coequHeHuss. OCOOCHHOCTH CTPOCHHS U
XAMHUYECKUE CBOMCTBA OTJICJIBHBIX MPEACTABUTEICH: MUPUINHA, TUPPOJIA, TUPUMHUINHA
u mnypuHa. CTpoeHWEe ¥ MEIUKO-OMOJIOTMUECKOe 3HAaYeHUE MHUPUMHUIUHOBBIX U
IIyPUHOBBIX OCHOBaHUH (IIMTO3MHA, Ypalluia, TAMUHA, aICHUHA, TYaHUHA).

Hykneotuapel u nomuHykneotuapl, ux crpoenue. Hykieoruaneii cocraB PHK u
JIHK. paznuuusg B uX CTPOCHUH, MOPUHIMUI KOMIUIEMEHTAPHOCTH B IOCTPOCHUU
neoviHou criupaiii JJTHK. Posb HyKIIEMHOBBIX KUCJIOT B dKU3HEAESITEIIBHOCTH KIIETOK.

4 TunoBblie pacyeTHbLIC 321AYH

Brrunciienyne MmaccoBo# Wik 00ObEMHOU 101 KOMIIOHEHTA.

Brruuciienre MOJIpHON KOHUEHTPALIUH.

BrIuncieHre OTHOCUTENbHBIX TIIOTHOCTEH BEIIECTB B ra3000pa3HOM COCTOSIHUH.

Brruncnenne o6bema raz000pa3HOro BellecTBa U3BECTHOM MAcChl MJIM U3BECTHOTO
KOJIMYECTBA IPU HOPMAJIbHBIX YCIOBHUSIX.

YcraHoBIeHHE MOJIEKYJISIPHON (POPMYITBI BEIIECTBA IO MACCOBOM JI0JI€ DJIEMEHTOB
WJIA 110 MaccaM IMPOAYKTOB CTOPaHMUSL.

Brruucnenne maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) OJHOTO W3 YYaCTHHKOB
peakiMu Mo W3BECTHOM Macce (00beMy, KOJIMYECTBY BEIECTBA) APYroro y4acTHUKA
peaKunH.

To ke, ¢ mOpeABapUTENIBHBIM HAXOXICHUEM, KAaKO€ W3 BEIIECTB BCTYNAeT B
PEAKLHIO MOJHOCTBIO.

To ke, ¢ y4eToM BbIXOAA MPOAYKIHUHM PEAKIHH B MPOLEHTAX OT TEOPETHUYECKHU
BO3MOYKHOTO.

To xe, ¢ y4eTOM MacCOBOM 107 PUMECEN B PEarcHTe.

Onpenenenue cocTtaBa cojid (KuCias WIM CPEAHsis) IO MaccaM BEIIEeCTB,
BCTYMNAIOIIUX B PEAKIIHUIO.

Onpenenenve coctaBa JBYX-TPEXKOMIIOHEHTHOW CMECHM MO MaccaM BEILIECTB,
00pa3yroIIUXCs B XO/€ OJTHOW MIIM HECKOJIBKUX PEaKIIUi.

Bce pacuerHbie 3a1aun MOTYT OBITh Kak B MPSIMOM, Tak U B 0OpaTHOM BapHaHTaX
(Hanpumep, pacueT MacCOBOM JOJIM BEIIECTBA IO €ro Macce M H3BECTHOM Macce
pacTBOpa WM € pacyeT MacChl BEIIECTBA [0 M3BECTHOM MAacCOBOM J0JIE U Macce
pactBopa). ClokHBIE 3a7aud BKIIOYAIOT B ceOsl JBE WJIM OOJbIIE MEPEUHUCICHHBIX
TUTIOBBIX 33/1a4.
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1 O01ecTBO

OOmiecTBO Kak CIOXKHasi JWHAMUYecKas cuctema. BiusHue dYenoBeka Ha
oKpyxatoiyto cpeny. O0mectBo u npupoga. IlpaBosas 3amura npuposl. OO1IECTBO U
KynabTypa. I[lpuumHHbIE W (QyHKIHMOHAIBHBIE CBsi3M B oOmecTBe. B3auMOCBs3b
OCHOBHBIX cdep OOIIeCTBEHHON JKHU3HU. BaxHeilmue HWHCTUTYThI OOIIeCTBa.
OO011ecTBEHHBIC OTHOIIICHUSI.

OOBEKTUBHBIC U CYOBEKTHUBHBIE (DAKTOPHI pa3BUTUS OOIIecTBa. JlesATENHHOCTDh Kak
croco0 cymiecTBoBaHus obmiectBa. CTyneHu YenoBeYecKod uctopuu. MHorooOpasue
nyTe u (HopMm OOIIECTBEHHOTO Pa3BUTHS. DBOMIOIMSA W peBojtonus. Pepomonus u
pedopmbl. BO3MOKHOCTh aJIbTEpHATUBHOCTH OOIIIECTBEHHOTO Pa3BUTHSL.

Kynbrypa n nuBunuzanus. Tunsl muBuin3anud. CoBpemMeHHble ruBuian3anuu. HTP
U €€ colralibHbIe NocaeACTBU. [lepcneKTHBBI NOCTUHAYCTPUAIBHON [IUBUIIU3AIUY.

[IpoGnema oOmIECTBEHHOrO TMporpecca U ero kpurepueB. IIpoTHBOpEUHBOCTD
nporpecca. Ilena mporpecca. IlpoOGireMa cMbIcia U HAMPaBICHHOCTH HUCTOPUYECKOTO
nporpecca.

UenoBedyecTBO Kak colMalibHasi OOIIHOCTh. MHOTrooOpa3ue, B3aUMOCBS3b U
I[EJIOCTHOCTh COBpPEMEHHOro wmwupa. lIpoTuBopeursi COBpEMEHHOIO OOIIECTBEHHOTO
pa3Butus. [oOanbHble  mpoOsiembl  4yenoBeuecTBa.  CrTparerus  BbDKHBAHUS
YeJIOBEUECTBA B YCIOBUSIX 000CTPEHUS TII00AIBHBIX MPOOIIEM.

2 Yes10BeK

YenoBek Kak TPOIYKT OHOJIOTHYECKOW, COIMAIBHOM M KyJIbTYPHOU 3BOJIIOIUU.
B3anMooTHOIIIEHHE TyXOBHOTO U TEIECHOTO, OMOJIOTMYECKOTO U COIMAIbHOTO Havall B
yenoBeke. Cosznanue. Pasym. Co3HatenbHOe U 6ecco3HaTeNbHOE.

boiTue yenoseka. [loTpeOHOCTH YelloBeKa: MaTEpUANIbHBIE U TYXOBHbBIC, TTOJTUHHBIC
n MHUMBIe. CloCOOHOCTH YesoBeka. YenoBedeckas JIesaTeIbHOCTh, €€ MHOrooOpasue.
TBopueckasa mpupona yenoBeka. [IpenHasHadueHue 4denoBeka. Llenb U CMBICHT KU3HU
yejoBeka. OOBEKTUBHOE M CYOBEKTHBHOE COJIEpKAHWE CMbIcia >KU3HU. L[[eHHOCTH
YKA3HU YEJIOBEKA.

OCHOBHBIE COLMAIBHBIE (dbeHoMeHbl KU3HM ueloBeka. Tpya U TpynoBas
nesitenbHOCTh. Wrpa B xu3HM yenoBeka. OOIIeHre U KOMMYHHKaIusa. MHorooopasue
BUJI0B 001eHus1. OyHKIMK OOLIECHHUS.

JlmaHoCcTh Kak CyOBEeKT oOmecTBeHHONW >Ku3HU. Corumanu3aiys W BOCIHUTAHHUE
auuHoctu. IloBemenume. Camopeanuzamus guaHocTH. Camoperyisuus. CBobOoma u
OTBETCTBEHHOCTb JJUYHOCTH.

OO6mrast xapakTepUCTHKA MEXIMYHOCTHBIX OTHOIIeHUH. KoHdnukTHbIe cuTyanuu u
CIIOCOOBI UX Pa3peIICHHUS.

JlyxoBHBI MHp 4enoBeka. MupoBo33penue uenoBeka. LleHHoctrn. OCHOBHBIE THIIBI
KU3HEHHBIX CTpaTeruii B COBPEMEHHOM OOIIECTBE: CTpaTeruu OJIaronoiyqusi, ycrexa u
camopeanuzanuu. [IpoGieMa cMepTH B 1yXOBHOM OIBITE YEJIOBEUECTRA.

3 Ilo3nanue
[To3nanne mupa. UyBCTBEHHOE M pauMOHaJbHOE mo3HaHue. Muryuuus. VctuHa u
3abmyxxaenue. Kpurepun uctunbl. MicTnHa aOCOMIOTHASI 1 OTHOCHUTEIIBHAS.
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Hayunoe mosnanue. Ilo3nanue u TBOpuecTBO. 3HaHWEe U Bepa. DOPMBI U METOJBI
COBPEMEHHOTO HayYHOTO TIO3HAHMSI.

Oco0eHHOCTH cOoNManbHOTO Mo3HaHus. PakThl, TeOpUH, olleHKkH. Hayku, nzydaromme
obmectBo. [IpoGiema coruaabHOro MPOTrHO3UPOBAHUS.

Haykxu, wm3ydaromue deloBeKa, WX CHUCTeMa. Pa3BuThe B3IIA0OB Ha YeEJIOBEKa.
[{enocTHOE MOCTHIKEHUE YETOBEKA.

Mmuoroobpasue myteit mo3HaHus U (OpM ueraoBedeckoro 3HaHusA. ColuanbHOE H
rymManutapHoe 3Hanue. CaMOIo3HaHHe.

4 JlyxoBHAS KU3HbL 00IIECTBA

Kynerypa m nyxoBHas »xu3Hb. JlyxoBHasg KyibTypa. POpMBI M Pa3sHOBUIHOCTH
KyJIbTYpbl: HapOJHas, MaccoBas, OJJUTapHas KyJbTypbl. C(CpeacTtBa MaccOBOM
nHpopmaruu. TeHAeHIIMH AYXOBHOM >XM3HM coBpeMeHHOoM Poccuu. OcoOeHHOCTH
Pa3BUTHS HAIMOHAJBHBIX KyJIbTYp B Poccuiickon denepanuu.

Hayka kak dacth KynbTypbl. Hayka u o6mectBo. Hayka kak cucrema 3HaHWM U BUJT
IYyXOBHOTO Tpou3BojacTBa. OCOOEHHOCTH COBpeMeHHOM Hayku. Juddepenumanus u
uHTerpauus Hayk. HayuHasi kapTuHa MUpa U UEHHOCTHO-MHUPOBO33pEeHUYECKHE (HOPMBI
3HaHus. Bo3pacranue ponu Hayku B ycanosusax HTP.

CymHocTh Mopaiid. Mopallb Kak peryjsarop couualibHOro mnoseneHus. Kareropuu
Mopanu. Beiciue myxoBHbie 1leHHOCTH. MicTHa, 100po 1 kpacoTa. MopanbHBIN uaeal.
HpaBcTBeHHas onieHKa eITeIBbHOCTH. MOpaabHBIN BEIOOD.

Penurus kax ¢eHoMen KynbTypbl. DOyHKIMH pEeTUTHH. Peauruo3Hoe co3HaHHE.
Penmurnosssiii kyneT. Penurunosneie opranusauuu. Pemuruss m mopanb. Penurus B
coBpeMeHHOM Mupe. CB000/1a COBECTH U BEPOUCIIOBEIAHUM.

HcKycecTBO Kak  BHJ  JYXOBHOIO Ipou3BOACTBA. CyIIHOCTh HCKYCCTBa, €ro
MPOUCXOKJIEHUE U OCHOBHBIE (OpMbI. VICKyCCTBO Kak 3CTETUYECKAsl NESITEIbHOCTb.
@opMBI U OCHOBHBIE HANPABJIEHUs MCKYCCTBA. 3HAYEHHE MCKYCCTBA JUIsl YEJIOBEKA M
YEJI0BEYECTBA.

OOpa3oBaHue B cUCTEME yXOBHOIO Mpou3BoACTBa. Llenun u pyHkunn oOpa3oBaHus B
COBpeMeHHOM Mupe. OCHOBHBIE 3JIEMEHTHI CUCTEMBI 0Opa3zoBaHua. OOpa3zoBaHUE Kak
neHHocTh. CaMooOpa3zoBanue. 3HaueHHe 00pa30BaHus sl caMOpeaTn3aluu.

5 DKoHOMUKA

OKOHOMHKA: HayKa M XO3SMCTBO, Hayka M mpakTuka. [lorpedHOCTH M pecypcChl:
npo0OsieMbl BbIOOpa. Pojb SKOHOMHKM B JKM3HHM OOIIECTBA. THIBI 3KOHOMHYECKHUX
CUCTEM, UX OTJIUYUTEIbHbIE TMPU3HAKU. BUIbl SKOHOMHYECKUX OTHOIIEHHUM.
DKOHOMUYECKHH IUKJI, €T0 OCHOBHBIE (pa3bl. IKOHOMUYECKUN POCT.

JKOHOMHUYECKOE coaepKaHue COOCTBEHHOCTH. Dopmbl u OTHOIIICHUSA
coOctBeHHOCTU. PazrocypapctBienne u mnpuBaTuzauus. YacTHas COOCTBEHHOCTh Ha
3eMIJII0 U €€ SKOHOMUYECKOE 3HaYEHUE.

DOKoHOMHUYECKas AesTenbHOCTh. OOIas XxapakTepucTtuka cdepbl MPOU3BOACTBA U
chepet  yciuyr. [lpousBojcTBo:  CTpyKTypa, (Qakropsl, Buibsl. HW3mepurenu
HKOHOMHUYECKOH IESITeIbHOCTH. DKOHOMHUKA mpou3Boautens. IIpennpuHumMarenbcTBo:
CYIIIHOCTh, (YHKITUU, BUIBI.

28



PbIHOK Kak 0COOBIIl HHCTUTYT, OPraHU3YIOIIHUN COLUATBbHO-?KOHOMUYECKYIO CUCTEMY
oOmectBa. MHorooOpasue poiHkOB. Konkypenuus. Crnpoc u npennoxxkenue. OOMeH.
Cnenmanuzanus. Poccrs B yCIIOBHSIX PBIHOYHBIX OTHOILICHUH.

Henbru, ux byHkuu. banku, nHQIsms.

l'ocynapcTBO M SKOHOMHMKA. DKOHOMHUYECKHE (DYHKIIMM W 3aJayd TOCYyJapCTBa.
DxoHOMHUYECKas MoJduTUKA. [ocymapcTBeHHBbIN OromkeT. ['ocymapCcTBEHHBIN JIOMT.
BroxeTHO-HATIOrOBOE M JIEHE)KHO-KPEIUTHOE PErYIUPOBaHUE SKOHOMUKHU. Hanoru, ux
BUJIBI ¥ (PYHKITUH.

MupoBasi skoHOMHKA. Poccusi B cUCTeME MEXKAYHAPOIHBIX HSKOHOMHUYECKUX
OTHOILIEHUI. MexayHapoAHOe pa3lelieHHe TpyJa W MEXIyHapoJHas TOPTOBIIA.
DKOHOMUYECKOE COTPYIHUYECTBO U UHTErpaIlUs.

OxoHoMmuka moTpedOutens. [lpaBa morpeOutens, uUx 3amurTa. YPOBEHb >KU3HH.
[Ipoxxutounsiii MUHUMYM. PBIHOK Tpyza. 3aHATOCTh U Oe3padoTuIia.

OKoHOMHUYECKas  KyJdbTypa.  OKOHOMHYECKas  cBOOoJa M coIlMajbHas
OTBETCTBEHHOCTh. KynbTypa mpou3BojicTBa U moTpedsieHus. HpaBCTBEHHO-TIPaBOBBIC
OCHOBBI 2KOHOMUYECKUX OTHOIIEHUM.

DKOHOMUYECKHI MHTEPEC, SKOHOMHUYECKas CBOOOAa U COIlMalIbHAsI OTBETCTBEHHOCTD
X03MCTBEHHOI'0 CYOBhEKTa.

6 ConmmaJbLHbI€ OTHONICHUS

ComnuanpHasi CTPyKTypa oOImecTBa, ¢ 3yeMeHThl. ColuanbHbIE OTHOUICHUS U
B3aumoeicTBus. ColuanbHbie HW3MEHEHWs. MHOrooOpasue COIMAIbHBIX TPYIIIL.
HepaBenctBo u couumanbHas cTpaTtudukanua. JIM4HBIE W COIMaNIbHBIN CTaTyc.
Commansupie  ponu. CommanbHas MOOWIbHOCTH.  ColuanbHbIE TPOILECCH B
coBpeMeHHoU Poccun.

ITonstue o Masiou rpynrie. ['pynioBsle HOPMBI U CAHKLIUU.

ConmanbHble HOPMBI. JJEMEHTHl COLUUAIBHOTO MOBeACHUSA. OTKIOHSIONMIEECS
noBenenne. ConuanbHbIi KOHTPOJIb U CAMOKOHTPOJIb.

OTHUYECKHE  OOIMHOCTH. MeXHallMOHAIbHBIE  OTHOIIEHWs.  Harnuonamusm.
MesxHanmoHanbHble KOHMIUKTHI U MYTH UX MpeoaoieHus. HanmonaapHas MoJUTHKA.

CeMbsl KaK COLMAJIBHBIM MHCTUTYT U Majas rpynmna. TeHaeHIus pa3BUTHUS CEMbHU B
coBpeMeHHOM oOmecTBe. CemelHo-neMorpadguieckas CTpykTypa oOmiectBa. bpak.
[IpaBoBBIE OCHOBEI ceMbH U Opaka. [IpaBoBoii cTaryc pebeHka.

Monoaexs Kkak couuainbHas Tpynmna. MonogexHas cyokynbrypa. [IpoOnemsr
MOJIOZISKH B YCIIOBHUSIX COIIMAJIBHBIX MEepeMeHI0 MoJo/ieKb Kak CyOBeKT COIUaIbHOTO
pa3BUTHSL.

ConuanbHblii KOHQJIUKT U TYyTH €ro pazpemieHus. IDxcTtpemusMm. Kommpommcc.
TonepaHTHOCTS.

ConmanpHoe 3aKoHOAaTeIbCTBO. ColnapHas IOJIUTHKA.

7 lMoauTuka

[TonuTHka, ee posb B )KU3HU 001IecTBA. CTPYKTYypa MOJTUTHIECKON CPephl.
Bnacrts, ee npoucxoxaenue u BuAbl. [lomutrnyeckuii pexxumM. THUIIBI TTOJTATUYECKUX
PEKUMOB: TOTAJIUTAPHBIN, AaBTOPUTAPHBIHN, TEMOKPATUYECKUM.
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[Tonutnueckas cuctema oOuiecTBa. ['ocynapcTBo, ero npu3Haku, Gopmbl, PyHKIUU.
l'ocynapcTtBenHbli anmapar. M30uparenbHbie cucteMbl. [lonuTudeckas >KU3Hb
coBpeMeHHOU Poccum.

['paxxnanckoe oOLIECTBO, €ro OCHOBHBIE uepThl. [IpaBoBoe rocymapcTBo, €ro
CYLIHOCTh U OCHOBHBIE NPUHLHUIBI. BepXoBEHCTBO npaBa. MecTHOE caMOyIpaBJICHHUE.
CooTHollIeHHEe TPAaBOBOT'0 TOCYNAPCTBA U TPAXKIAHCKOIO 00I1IeCTBA.

IlonuTnyeckas uaeosorus U ee CTpykrypa. OyHKIUU NOJIUTUYECKOM HIACOJIOTHU.
Paznuuns u B3anMOENCTBUE MOJIUTUYECKON HICOJIOTUH U MOJUTHYECKON IICUXOJIOTUH.
ITonuTryeckas UACOJIOrus U MOJIUTUYECKAS NEATEIbHOCTD.

ITonuTnyeckas KynbTypa. THIIBI NOJUTHYECKON KyJIbTYpbl. DYHKINMN NOJIUTUYECKON
KyJnbTypbl. [IyTi 1 popMBI MONUTHUECKON COLMATTN3ALUH JINYHOCTH.

8 IlpaBo

[IpaBo B cucrteme couuanbHbIX HOpM. Posib mpaBa B KU3HM 4YelOBEKa, OOIIECTBa,
rocynapcra. CucreMa mpaBa: OCHOBHBIE OTPACIIA, HHCTUTYThI, OTHOLIEHUA. VICTOUHUK
npaBa. IIpaBoBbie akThl. IlyOnuuHoe W yacTHoe TmpaBo. IIpaBooTHOIIECHMS.
[IpaBonapymenus. FOpuauyeckas OTBETCTBEHHOCTh U €€ BUIBIL. [IpaBoBas KynbTypa.

MexyHapoaHble JOKYMEHTHI MO TpaBaM yesjoBeka. BceoOmas nexmapanusi mpas
yenoBeka. ColnanbHO-35KOHOMUYECKHE, TIOJUTHYCCKUE W JIMYHBIE TpaBa U CBOOOJIBI.
Cucrema cyicOHOM 3aIUTHI TIPaB dyeIoBeka. MexayHapoIHOe TYMaHUTapHOE MPaBo.

l'ocynapctBennoe mnpaBo. KoHcTUTynMss B HepapXuu HOPMATUBHBIX AaKTOB.
Koncturymust Poccuiickoit ®epepanuun 00 OCHOBAaX KOHCTHUTYIIMOHHOTO CTpOSI.
3akperuieare B KoHCTUTyMHM OOIENPUHSATHIX MEXKIyHApOIHBIX CTAHIAPTOB IIpaB
YEJI0BEKa.

CtpykTypa BbICIIEH TOCYIapcTBEHHOM BiacTu B Poccutickoit deneparum.

denepalus U €€ CyObEKTHI.

I'paxxnanuH, TrpakJaHCTBO W TOCYAApCTBO. YUacTHE TpaxJaH B IMOJUTHKE H
yrpasieHud. [lonmutnyeckue oprannzannu. MuoronaptuiiHocTh. [IpaBoBas KynbpTypa.

OCHOBHBIC TIPU3HAKM W 3HAYEHUE IOPUIWYECKOM OTBETCTBEHHOCTH. [Ipu3Haku u
BHJIBI ITPABOHApYIIEHUM. [IpOCTYNOK U IpeCTyIUICHHE.

AJIMUHUCTPATUBHOE MpaBo. Opranbl rOCYJapCTBEHHOT'O YIIPABJICHUS.
AJIMUHUCTpATUBHAs! OTBETCTBEHHOCTb.

['paxxnanckoe mpapo. I[IpaBo COOCTBEHHOCTH HOPUAMYECKUX U (U3HUECKUX JIUIL.
O0s3aTenbCTBa B TpaXAaHCKOM TpaBe. TpyaoBoe npaBo. TpynoBoit gorosop. @opmMbl u
BUJIBI OTUIATHI TpyJa. 3apaboTHas riata. TpyaoBas qucuuruinHa. TpyJaoBbI€ CHOPHI U
MOPSAIOK UX PA3pPELICHUS.

YronosHoe mpaBo. llpecryruienme © = HakazaHWe B YrOJIOBHOM  IIPaBe.
OTBETCTBEHHOCTh 33 MPECTYIUICHHS TPOTUB JIUYHOCTU. YTOJIOBHASI OTBETCTBEHHOCTH 32
JIpyTUe BUABI IpecTyIieHn. [IpaBooXpaHuTENbHBIE OPTaHbl.
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1.Uudopmanns v nHGOpPMAIMOHHBIE TPOIECCHI

Buner napopmarnmonnsix nporeccoB. [Ipouecc nepepaun nudopmanuu. Curnad,
KOJMPOBaHMUE, NIEKOIWPOBaHUE, HMCKaxeHHue uHbopmarmu. Jluckpernoe (mmdpoBoe)
IIPEICTABIICHHE TEKCTOBOM, rpaduueckoi, 3BYKOBOM uHbOopMaIuu U
Bugeounpopmanuu. CkopocTs nepenayu nHpopmauuu. Bocnpusitue, 3anoMuHanue u
00paboTka MHGOpPMAIIMK YEJIIOBEKOM, Ipejeiabl YyBCTBUTEILHOCTH M pa3peliaronien
CITIOCOOHOCTH OPraHOB YYBCTB

Cucrembl, KOMIIOHEHTBI, COCTOSHME€ M  B3aUMOJICMCTBHE KOMIIOHEHTOB.
NudopmanmonHoe B3auMOEICTBUE B CUCTEME, yIIpaBlieHHEe, 00paTHas CBSI3b.

Mogens B JaedTenbHOCTH uesioBeka. Omnucanue (MHGOpPMAlMOHHAS MOJCIb)
peanbHOro 0OBbEKTa U IMpoliecca, COOTBETCTBUE OMUCAHUS OOBEKTY U IIEJISIM OMKCAHUS.
Cxempl, Tabmuipl, rpadukd, ¢Gopmyibl Kak omnucaHus. Mcrnonap30oBaHWE ONMKMCAHUS
(nHGOPMAIIMOHHON MOJIeJIM) B TIpoIlecCe OOIEeHUs, MPAKTUYECKOU JESITeIbHOCTH,
MCCJICIOBAHMUS.

MareMaTtnyeckue MOJICTH: IPUMEPHI JIOTHUECKUX M aITOPUTMHYECKUX S3BIKOB, UX
MCIIOJIH30BaHUE ISl OMMCAaHUSI 0OBEKTOB M MPOLIECCOB JKUBOW U HEKUBOW MPUPOJBI U
TEXHOJIOTUU, B TOM 4HUCIie (PU3NUECKUX, OMOIOTHIECKUX, IKOHOMHUYECKUX IPOIIECCOB,
WH()OPMAITMOHHBIX TPOIIECCOB B TEXHUUYECKHX, OHOJIOTMUECKHMX U COIUAIbHBIX
cuctemax. Mcrmonp3oBaHHE Cpel WMHUTAIMOHHOTO MOJICTUPOBAHMS (BHPTYaIbHBIX
nabopaTopuil) i1 TPOBEACHHUS KOMIBIOTEPHOTO 3KCHEpUMEHTa B  y4eOHOU
TESATETHHOCTH.

2. ludbopManmoHHbIe MOJEJIH H CHCTEMBI

NupopmannoHHsie (HemarepHabHBIE) MOJIEIIN. Hcnonb3zoBanue
MH(GOPMALIMOHHBIX MOJIeNIeH B y4eOHOM U MO3HABATEIHHON ACSITETFHOCTH.

Hasnauenme u Buabl HHPOpPMAIMOHHBIX Mojenei. dopmanuzanus 3agad U3
pa3IMyYHBIX MpeAMETHBIX obmactell. CrpykTypupoBaHue naHHbIX. [locTpoenue
MH(GOPMALIMOHHON MOJIEIH JIJIsl pEIICHUS TOCTABICHHOM 3a/1a4H.

Ornenka ageKBaTHOCTH MOJENIN OOBEKTY U LEISIM MOJEIHPOBaHUS (Ha mpuMepax
3a]1a4 pa3IMYHbIX IPEIMETHBIX 00acTeit).

3. KomMnbTep KaK CpeACTBO ABTOMATH3ALUU HH(OPMAIMOHHBIX NPOILIECCOB

AmnmapaTHoe M TOporpaMMHOe OOecredeHHe KOMIBIoTepa. ApPXUTEKTYPHI
COBPEMEHHBIX KOMIIBIOTEPOB. MHOroo0Opa3ue ornepaoHHbIX CUCTEM.

Br10op koHpUrypanuu KoMnboTepa B 3aBUCUMOCTH OT pelllaeMoi 3aauH.

[IporpamMmMHbIe cpelncTBa co3JaHUS MH(DOPMALMOHHBIX OOBEKTOB, OpraHU3aLUs
JUYHOTO MH(POPMALIMOHHOTO IPOCTPAHCTBA, 3alIUTHl UHPOPMALIUH.

[IporpaMMHbIe U anmapaTHbIE CPEACTBA B PA3IMYHBIX BUIAX MPOeCcCHOHATHHON
NEATEIIBHOCTH.
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4. CpeacTBa M TEXHOJOTHH CO3TAHUS U TpeoOpa3oBanusa HHGOPMAIIMOHHLIX
00bEKTOB

Texct kak wuHPOPMALMOHHBIH OOBEKT. ABTOMATH3UPOBAHHBIE CPEACTBA U
TEXHOJOTHUH OpraHu3anud Tekcta. OCHOBHBIE MpPHEMBbI MPEeoOpa3OBaHUs TEKCTOB.
['uneprekcToBOE MpeAcTaBIeHHEe HHPOPMALIUH.

Junamuueckue (3MEKTPOHHbIE) TaOMUIBl Kak HMHQOPMAIIMOHHBIE OOBEKTHI.
CpenctBa u TexHonoruu padboTel ¢ Tabmunamu. HasHaueHue W mpuHOUIBL PabOTHI
ANIEKTPOHHBIX  Tabmui. OCHOBHBIE CIOCOOBI MPENCTaBICHHUS MaTEeMaTHUYECKUX
3aBUCUMOCTEH MEXIy AJaHHBIMH. VIcTIonb30BaHME JIEKTPOHHBIX TAOIHIL 111 00pabOTKH
YHCIIOBBIX IaHHBIX (Ha MPUMEpe 3a]a4 U3 pa3INdHbIX IPEIMETHBIX 001acTei)

I'padnueckue mHpopManroHHsie 00BEKTHl. CpelcTBa W TEXHOJOTHU PabOTHI C
rpadukoi. Co3naHue U pefakTUpoBaHuE rpaduueckux HH(GOPMALKUOHHBIX OOBEKTOB
CpeICTBaMHU TrpaUUecKUX PeIaKTOPOB, CHUCTEM MPE3CHTAMOHHON U aHUMAllMOHHOU
rpaduKy.

basel nmanubpix. CucteMbl ympasieHus Oa3zamu naHHbIX. Co3gaHue, BEJICHHUE U
MCIIOJIb30BaHue 0a3 NaHHBIX MPU PEIICHUHN YIeOHBIX U PAKTHUECKUX 3a7a4.

5. CpencTrBa U TeXHOJOTruy 00MeHa HH(popManuen ¢ NOMOIILIO
KOMILIOTEPHBIX ceTel (ceTeBbie TeXHOJIOTMH)

JlokanbHBIE M TI100aIbHBIC KOMIIBIOTCPHBIC CCTH. AHHapaTHBIG U IIPOTrpaMMHBIC
cpeacTBa OpraHu3alii KOMIIBIOTCPHBIX cere. IlouckoBbIe I/IH(i)OpMaI_II/IOHHBIC
CHUCTCMBEI. OpFaHI/ISaHI/ISI ITONCKa I/IH(bOpMaIII/II/I. Onucanve o0OBEKTa g €ro
IMOCICAYIOIICTO ITOUCKA.

6. OCHOBBI COIMAJILHON HH(OPMATHUKH

OcHOBHbBIE dTalbl CTAHOBJIEHUS HH(POPMAIMOHHOTO OOIIEeCTBA. ODTHUYECKHE U
MpaBOBbIE HOPMBI HHGOPMAITMOHHOH IEATEILHOCTH YEJIOBEKA.
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MuHnuctepcTBO 00pa3oBaHus u Hayku Poccutickoit deneparuu
degepajbHOE rOCYyJapPCTBEHHOE 0K0/IzKeTHOe 00pa3oBaTe/ibHOE YUpe:KIeHne
BbICIIETr0 00pa3oBaHus
«SIpocaBckuii rocy1apCTBEHHBIM TEXHUUYECKUN YHUBEPCUTET

HHPOI'PAMMA
BCTYHNUTEJbHBIX UCIIBITAHUM
10 BUOJIOI'MHU

s mocrynaroumux B AI'TY

2017



PA3JIEJI |.Pacrennsi. Baktepun. I'puodsbl. JInmaiHuku.

BereraruBHbI€ OPraibl pacTeHU
Oco0eHHOCTH pacTeHUN KakK >KUBBIX OpraHu3MoB. OCHOBHBIE TKaHU U OPraHbl BBICIIUX
pactenuii. Pactenus u okpyxaromas cpena.

OmnpeneneHusi: KOpeHb, JIUCT, cTedeNb, TT00Er, BereTaTuBHOE pa3MHOKeHHe. OCHOBHBIE
(GYHKIMH BET€TaTUBHBIX OPTAaHOB PACTCHUIA.

I'eHepaTHBHBIC OpPraHbl pacTeHUH
OnpeneneHus: 1IBETOK, cCeMs, IUIOJ, IEPEKPECTHOE OIBUIEHHE, CaMOOIIBUICHHUE,
omooTBopeHrne. OCHOBHBIE (PYHKIIUU F€HEPATUBHBIX OPraHOB PACTEHU.

Boxopociau
OO6m1as xapakTepUCTHKA.

MxH 1 IanOPOTHUKH
OO0mmas xapakTepHuCcTUKa.

I'osioceMmsiHHBIC.
OO01mas xapakTepHucTUKa.

IToxkpbITOCEMSIHHBIEC
OO01mas xapakTepHucTUKa.

Pa3BuTHe pacTuTeIbHOTO MHpPa Ha 3emile
OCHOBHBIE ATanbl MCTOPUYECKOTO PA3BUTHS M YCIOXKHEHUS PACTUTEIBHOTO MHPA.
Co3nanue KylIbTypHBIX PACTEHHM YE€TOBEKOM.

bakrepun

CtpoeHue U KHU3HEACATENBHOCTh OakTepuii. Pacripoctpanenne Oaktepuil M UX PoOJb B
NpUPOJE, MEIUILIMHE, CEIbCKOM XO3SMCTBE W MPOMBIIUIEHHOCTU. bOJe3HEeTBOpHbIE
OakTepuu U 60pbOa C HUMHU.

I'pnobI 1 IMIIaHUKH
OO6m1as xapakTepUCTHKA.

PA3JIEJI |1 ’KuBoTHBIE
300JI0THsl - HAayKa O XUBOTHBIX. 3HAYEHHME JKUBOTHBIX B IPUPOJE U KU3HU 4YEIOBEKA.
CX0/ZICTBO M OTJIMYME KUBOTHBIX U pacTeHnil. Kiaccudukanus ;KUBOTHBIX.

OaHOK/IETOYHBbIE

OO6m1as xapakTepUCTHKA.

MHoOrokJ/J1eTo4HbIe

Tun KUIIeYHONOIOCTHBIE, O0IIast XapaKTEPUCTHKA THIIA.

Tun miockue yepBu, 0011ast XapaKTEPUCTUKA TUTIA.

Tun kpyriasie uepsu (HemaTtonasl) , 0011as XxapakTepuUCTUKA TUTIA.
Tun xonpyaThie YepBH, 00IAsT XapAKTEPUCTHKA TUTIA.

Tun mMosutrocku, o011as XxapakTepuCcTHKa THIIA.

Tun wieHncToHorue, ooIas xapakTepucTruKa TUIa.



Tun xopaoBsie, 0011ast XapaKTepUCTHKA TUIIA.

Knacc ronoBoxopmoBble, 00111as XxapakTepUCTUKa HaJIKJIacca.
Kiacc 3eMHOBOIHBIE, O01I1asi XapaKTEPUCTUKA Kilacca.

Kiacc npecmbikaromuecs, 0011as XxapakTepuCTHKa Kiiacca.
Knacc nuipl, o0miast XxapakTepucThKa Kiacca.

Knacc muekonuraromue, o0uias XxapakTepucTHKa Kiacca.

PA3JAEJI |1l YenoBek u ero 310poBbe

OO6muit 0630p opranusme yenoBeka. Opranbl U CUCTEMBI OpraHoB. KpaTtkue cBeneHus o
CTPOEHUU € (PYHKIUSAX DSIUTEIHAIBHON, COCIUHUTEILHON, MBIIIEYHOH W HEPBHOU
TKaHSX.

OnopHo-aBUrarenbHas cucremMa uesioBeka. CTpOeHHE KOCTEH, COEIUHEHUE KOCTEW,.
Ckener 4enoBeka, OTAEIbI CKEJeTa.

Mpipl  yenoBeka, ux crpoeHue W (GyHknuu. llomepedHo-monocatbie W TIIAIKHE
MBIIIIIBI.

BuyTpenHsis cpena opraHu3ma: KpoBb, TKaHEBas KUIKOCTh, TuMPa. Yuenne MedyHruKoBa
0 3aIlUTHBIX CBOMCTBax KpoBu. UMMmyHuTeT. boprba ¢ sanuaeMusmu.

KpoBooOpaienrne. Opranbl KpoBOOOpAIICHHS: CEPJIlle U COCYAbl. bonbiion u Manblit
KpYr'u KpoBooOparieHus. HepBHas u rymopaiibHasi perysisiius cepia.

Hpixanue. OpraHbl AbIXxaHWs, UX CTpoeHHe W (yHKuMu. ['ymopanbHass U HepBHas
perynsauus AbIXaHus.

IInmeBapenue. IluTaTenbHble BellecTBa W NUIIEBbIE NPOAYKTHL. CTpOEHHME OpraHoB
NUIIEBAPEHNs, MpPOLECC MMINEBApEHUs M BCAaChIBAaHWE B  pa3HBIX  OTAENAX
IUIIEBAPUTEIBHOIO TPAaKTa; POJIb IMHIIEBAPUTEIBHBIX Kele3. HepBHO-ryMopanbHas
perymisnus NUIEeBapeHHus.

O6Omen BemectB. [lnacTuueckuii U sHEpreTUYecKUii OOMEH — JBE CTOPOHBI €IMHOIO
nporecca oOMeHa BelecTB. BUTaMuHbl 1 MX 3HaYeHHE AJIs OPraHu3Ma.

Boinenenne. OpraHbl MOYEBBIACIMTENBHOM cHucTeMbl. DYHKUMM 1OYEK. 3HAUYEHUE
BbIJIEJICHUS IPOJEKTOB OOMEHA BELIECTB.

Koxa; ctpoenne u ¢pyHkiun. Poib K0y B peryssiiuy TEIUIOOTAauu.
JKenessl BHyTpeHHEN cexpenuu. [IonsaTre o ropmonax. Posib ryMopanbHOM peryssiiuy B

OpraHu3Me.

PazMHOXkeHUe U pa3BUTHE udenoBeYeCKOro opranusma. [lojoBbie ’xene3bl U IMOJIOBbIE
kietku. OmiogoTBopeHue. PazButue 3apopiiiia 4eioBeKa.

3HaveHne HEpBHOU cucTeMbl. [lorsTHE 0 pediekce.
Crtpoenue u (yHKIIUU OTEIIOB TOJIOBHOTO MO3Ta. BererarnuBHas HepBHas cucTeMa.
Oprasbsl 4yBCTB. AHAJIU3aTOPHI.

Briciias HepBHas AesTeNbHOCTh. be3ycioBHbIe U ycioBHBIE pediiekchl. boapcTBoBaHue
1 coH. CO3HaHNE U MBIIICHUE.



PA3JIEJI V. O6mas 6uosorus

JlonapBUHOBCKUM miepuoj pazButusi oroaoruv. OCHOBHBIEC MOJOKEHUS IBOIIOIUOHHOTO
yueHus: teopun 3Bosonuu Y. JlapBuHa. 3HaueHUE TEOPUU SBOJIOLUHU JJIS Pa3BUTHUA
€CTEeCTBO3HAHUS.

Kpurtepuu Buga. [lonmymsiius — envHM 11a BUAA U SBOJIoNMH. [ToHATHS copTa pacTeHH U
MOPOJIbI )KUBOTHBIX.

JIBIKyIIMe CUJIBI  DBOJIIOIMU:  HACJIEACTBEHHOCTh, HW3MEHYMBOCTh, OOphba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIH OTOOp. Bemymas ponb ecrecTtBeHHOro otdopa B
SBOJIOLHH.

Bo3nukHoBeHue mnpucnocodsennii. OTHOCUTENBHBIM XapakTep MPHUCIIOCOOIEHHOCTH.
MuxkposBomtonus. BunoobpazoBanue.

JlokazaTenbCcTBa SBOJIONMHN OPraHUYECKOro Mupa. [’ TaBHbIC HAMpPaBJICHUS B DBOJIOIUU:
OmosormuecKuii mporpecc u perpecc. Apomopdos, uanoaganTaiys, oomas JereHeparms.

Bo3HukHOBeHUE )KU3HU Ha 3emiie. Pa3BUTHE OPraHUYecKoro MUpa.

[Ipoucxoxnenue uyenoBeka. JIBWKyliuMe CuUJIbl aHTPOIOTE€HE3a: COLMAIBHBIE U
ouonornueckue (axktopel. Bemymas poib 3aKOHOB B OOIIECTBEHHOW JKU3HU B
COLIMAJILHOM MPOTpecce YeI0BEYECTBa.

JlpeBHelinme, peBHUE U MCKOMAaeMble JIIOJIU COBPEMEHHOTO THIMa. UenoBedeckue pachl,
UX TPOUCXOKICHHUE U €TUHCTBO.

buocdepa u ee rpanunpl. buomacca moBepxHocTH cymd, MoOpoBOro OKeaHa, MOYBHI.
JXuBoe BemiecTBa 1 €ro QYHKIHIH.

KpyroBopot BemiecTB u npeBpailieHue 3Hepruu B 6uocdepe.

HpenMeT u 3aJa4uu OKOJIOTHH. DKOJIOTHYECKHUE (baKTOpBI. q)OTOHepI/IOZ[I/ISM.
HCHTGHLHOCTB YeJI0BeKa KaK dKOJIOTUUYCCKUI (i)aKTOp.

KommuiekcHoe Bo3neiicTBue pakTopoB Ha opranusM. OrpannyuBaronye GaKkTopsbl.

[omymsiumsa. ®DakTopbl, W3IMEHSIOMINE YUCICHHOCTh TOMYJISIIMA, CIIOCOOBI  ee
pEryJaupoBaHusl.

Bun, ero skosornyeckas XapakTepHUCTHKA.
OkocucreMa. BsaumocBszu nonynsuumid B 3kocucteMme. llenm nurtanus — IIpasumiio

sKoJoruyecko nupamuibl. Camoperyssamusa. CMeHa 3KOCUCTEM.
ATpOILIEHO3BI.

Kaerounas reopus
OcHOBHBIE TOJIOXKEHUSI KJIETOUHON Teopuu. KitleTka — cTpykTypHas u (yHKIIMOHATbHAS
eauHuIa KuBoro. OCOOEHHOCTH CTPOCHUS KIIETOK MPOKAPUOT U DYKapHOT.

Bupycbl. OcoOeHHOCTH UX CTPOCHUS U )KU3HEIESTEIIbHOCTH.



CTpO@HI/Ie 141 (bYHKI_II/II/I Aapa, QUTOINIa3Mbl U €€ OCHOBHBIX OPTaHONIOB.
ConepmaHHe XUMHNYCCKUX DJICMCHTOB B KJICTKC.

Boga u apyrue HeopraHmdeckue BEIIECTBA, UX POJIb B KUZHENEATEIbHOCTU KIIETKU.
Oprannyeckue BeUIECTBA, UX poib B kieTke. Camoynsoenue JTHK.

OOMeH BeleCTB M TPEBpPAICHUE DSHEPTHMH — OCHOBA JKU3HEACATEIBHOCTH KIICTKH.
DHepreTuueckuil 00MeH B kieTke. 3HaueHne AT®D B sHepreTHUYecKOM 0OMEHE.

ITnactuueckuii 0oMeH. @otocuuTes. XeMoCHHTE3. brocuHTE3 OEnKa.

Jleneane  kjmeTkm W ero  3HadeHuwe. Mwuto3.  IlomoBoe u  Oecmoiioe
pa3MHO)KEeHUEOpTraHu3MoB. [1onoBbie KieTkn. Menos.

I'eneruka

3amaun renetuku. ['ubOpuanbiii merox I'. Mennens. MoHoruOpuaHOE CKpElIMBaHUE.
JIOMUHAHTHBIE W PELECCUBHBIC NPU3HAKU. AJUIeNbHbIE TeHbl. PEHOTUII W TEHOTHIL.
['omo3o0rora u rereposurora. Hacnenoanue npyu HEMOJIHOM JOMUHUPOBAHUU.
JuruGpunnoe CKpELIMBAHHUE. Crartuctuueckui XapaxkTep pacuienieHusl.
[{utonornyeckue OCHOBBI PaCUICTUICHMUS.

CHCHHCHHOC HacCJICa0BaHUC. HapymeHI/Ie CHCIIIICHUA. HepereCT XPOMOCOM.

['eHoTHIT Kak MEJIOCTHAs HWCTOPHYCSCKH CJIOXKHBINASACS CHCTEMa. | eHeTHKa ToJa.
XpoMOCOMHasl TEOpHsI HACIICICTBEHHOCTH.

Ponp TeHOTMHA W yciioBUW BHEmHEW cpeapl B GopMUpOBaHWHM  (EHOTHIIA.
Momudukannonnas u3mMmeHUnBOCTh. Hopma peakumu. CTaTucTudeckue 3aKOHOMEPHOCTH
MOIU(PUKATUOHHON U3MEHUNBOCTH.

MyTtauun W WX OpPUYUHBL. 3aKOH TOMOJIOTMYECKMX PSAJOB  HACJIEIACTBEHHOMU
n3menunBocty H.B.Basuiiosa.

I'enetuka u TeOpus 3BOJIIOLUH. I'eneTuka MO YJIALIUH.
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	ТЕСТ
	ПО БИОЛОГИИ
	Для поступающих в ЯГТУ
	2017
	РАЗДЕЛ I.Растения. Бактерии. Грибы. Лишайники.
	Вегетативные органы растений
	Особенности растений как живых организмов. Основные ткани и органы высших растений. Растения и окружающая среда.
	Определения: корень, лист, стебель, побег, вегетативное размножение. Основные функции вегетативных органов растений.
	Генеративные органы растений
	Определения: цветок, семя, плод, перекрестное опыление, самоопыление, оплодотворение. Основные функции генеративных органов растений.
	Водоросли
	Общая характеристика.
	Мхи и папоротники
	Общая характеристика.
	Голосемянные.
	Общая характеристика.
	Покрытосемянные
	Общая характеристика.
	Развитие растительного мира на Земле
	Основные этапы исторического развития и усложнения растительного мира. Создание культурных растений человеком.
	Бактерии
	Строение и жизнедеятельность бактерий. Распространение бактерий и их роль в природе, медицине, сельском хозяйстве и промышленности. Болезнетворные бактерии и борьба с ними.
	Грибы и лишайники
	Общая характеристика.
	РАЗДЕЛ II Животные
	Зоология - наука о животных. Значение животных в природе и жизни человека. Сходство и отличие животных и растений. Классификация животных.
	Одноклеточные
	Общая характеристика.
	Многоклеточные
	Тип кишечнополостные, общая характеристика типа.
	Тип плоские черви, общая характеристика типа.
	Тип круглые черви (Нематоды) , общая характеристика типа.
	Тип кольчатые черви, общая характеристика типа.
	Тип моллюски, общая характеристика типа.
	Тип членистоногие, общая характеристика типа.
	Тип хордовые, общая характеристика типа.
	Класс головохордовые, общая характеристика надкласса.
	Класс земноводные, общая характеристика класса.
	Класс пресмыкающиеся, общая характеристика класса.
	Класс птицы, общая характеристика класса.
	Класс млекопитающие, общая характеристика класса.
	РАЗДЕЛ III Человек и его здоровье
	Общий обзор организме человека. Органы и системы органов. Краткие сведения о строении и функциях эпителиальной, соединительной, мышечной и нервной тканях.
	Опорно-двигательная система человека. Строение костей, соединение костей,. Скелет человека, отделы скелета.
	Мышцы человека, их строение и функции. Поперечно-полосатые и гладкие мышцы.
	Внутренняя среда организма: кровь, тканевая жидкость, лимфа. Учение Мечникова о защитных свойствах крови. Иммунитет. Борьба с эпидемиями.
	Кровообращение. Органы кровообращения: сердце и сосуды. Большой и малый круги кровообращения. Нервная и гуморальная регуляция сердца.
	Дыхание. Органы дыхания, их строение и функции. Гуморальная и нервная регуляция дыхания.
	Пищеварение. Питательные вещества и пищевые продукты. Строение органов пищеварения, процесс пищеварения и всасывание в разных отделах пищеварительного тракта; роль пищеварительных желез. Нервно-гуморальная регуляция пищеварения.
	Обмен веществ. Пластический и энергетический обмен – две стороны единого процесса обмена веществ. Витамины и их значение для организма.
	Выделение. Органы мочевыделительной системы. Функции почек. Значение выделения продектов обмена веществ.
	Кожа; строение и функции. Роль кожи в регуляции теплоотдачи.
	Железы внутренней секреции. Понятие о гормонах. Роль гуморальной регуляции в организме.
	Размножение и развитие человеческого организма. Половые железы и половые клетки. Оплодотворение. Развитие зародыша человека.
	Значение нервной системы. Понятие о рефлексе.
	Строение и функции отделов головного мозга. Вегетативная нервная система.
	Органы чувств. Анализаторы.
	Высшая нервная деятельность. Безусловные и условные рефлексы. Бодрствование и сон. Сознание и мышление.
	РАЗДЕЛ IV. Общая биология
	Додарвиновский период развития биологии. Основные положения эволюционного учения теории эволюции Ч. Дарвина. Значение теории эволюции для развития естествознания.
	Критерии вида. Популяция – едини ца вида и эволюции. Понятия сорта растений и породы животных.
	Движущие силы эволюции: наследственность, изменчивость, борьба за существование, естественный отбор. Ведущая роль естественного отбора в эволюции.
	Возникновение приспособлений. Относительный характер приспособленности. Микроэволюция. Видообразование.
	Доказательства эволюции органического мира. Главные направления в эволюции: биологический прогресс и регресс. Ароморфоз, идиоадаптация, общая дегенерация.
	Возникновение жизни на Земле. Развитие органического мира.
	Происхождение человека. Движущие силы антропогенеза: социальные и биологические факторы. Ведущая роль законов в общественной жизни в социальном прогрессе человечества.
	Древнейшие, древние и ископаемые люди современного типа. Человеческие расы, их происхождение и единство.
	Биосфера и ее границы. Биомасса поверхности суши, Морового океана, почвы. Живое вещества и его функции.
	Круговорот веществ и превращение энергии в биосфере.
	Предмет и задачи экологии. Экологические факторы. Фотопериодизм. Деятельность человека как экологический фактор.
	Комплексное воздействие факторов на организм. Ограничивающие факторы.
	Популяция. Факторы, изменяющие численность популяций, способы ее регулирования.
	Вид, его экологическая характеристика.
	Экосистема. Взаимосвязи популяций в экосистеме. Цепи питания  Правило экологической пирамиды. Саморегуляция. Смена экосистем.
	Агроценозы.
	Клеточная теория
	Основные положения клеточной теории. Клетка – структурная и функциональная единица живого. Особенности строения клеток прокариот и эукариот.
	Вирусы. Особенности их строения и жизнедеятельности.
	Строение и функции ядра, цитоплазмы и ее основных органоидов.
	Содержание химических элементов в клетке.
	Вода и другие неорганические вещества, их роль в жизнедеятельности клетки. Органические вещества, их роль в клетке. Самоудвоение ДНК.
	Обмен веществ и превращение энергии – основа жизнедеятельности клетки. Энергетический обмен в клетке. Значение АТФ в энергетическом обмене.
	Пластический обмен. Фотосинтез. Хемосинтез. Биосинтез белка.
	Деление клетки и его значение. Митоз. Половое и бесполое размножениеорганизмов. Половые клетки. Мейоз.
	Генетика
	Задачи генетики. Гибридный метод Г. Менделя. Моногибридное скрещивание. Доминантные и рецессивные признаки. Аллельные гены. Фенотип и генотип. Гомозогота и гетерозигота. Наследование при неполном доминировании.
	Дигибридное скрещивание. Статистический характер расщепления. Цитологические основы расщепления.
	Сцепленное наследование. Нарушение сцепления. Перекрест хромосом.
	Генотип как целостная исторически сложившаяся система. Генетика пола. Хромосомная теория наследственности.
	Роль генотипа и условий внешней среды в формировании фенотипа. Модификационная изменчивость. Норма реакции. Статистические закономерности модификационной изменчивости.
	Мутации и их причины. Закон гомологических рядов наследственной изменчивости Н.В.Вавилова.
	Генетика и теория эволюции. Генетика популяций.


