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IHosicuuTenLHAA 3aNIUCKA

Pabouas nporpamma no ecrecrBozHanuto ais 10-11-ro knacca cocraBieHa
Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOMN
nporpaMMbl cpeiHero obmiero oOpazoBanus, npeacraBieHHbIXx Bo OI'OC COO,
nporpaMMbl  (DOPMHUPOBAHMSI ~ YHUBEPCAIbHBIX  Y4YEOHBIX JCUCTBHM U ¢
UCIIONb30BaHueM aBTopckoi mporpammsel A 10 — 11 xkmaccoB O.C. INabpuensna
«EctectBo3Hanue» (I'abpuensn O.C. Paboune nporpammsl. EctectBo3nanue. 10-
11 xmaccel: yuebHo-MeToaudeckoe nmocooue / O.C.I'abpuensn, C.A.Cnankos. — 2-¢
u3., crepeotun. — M.: JIpoda, 2018. — 110, [2] c.)

[enstMu M3y4eHUs MHTETPUPOBAHHOTO Kypca «EcTecTBO3HAaHUE» B CTapllei
IIKOJIE SIBJISIFOTCSI:
* CO3/JaHHE OCHOB LIEJIOCTHOM Hay4YHOUH KapTUHBI MUPA;
* (opMupoBaHUE TOHUMAHUS B3aMMOCBS3H M B3aUMO3aBUCUMOCTU €CTECTBEHHBIX
HAyK; BIMSHUS €CTECTBEHHBIX HAayK HAa OKPYKAIOIIYI0 CpPEeIy, SKOHOMHUYECKYIO,
TEXHOJIOTHUECKYIO, COLMAIBHYIO U ATHUECKYIO C(hephl ACSITENFHOCTH YeIOBEKA;
* CO3JaHME YyCIOBUA I pa3BUTUS HABBIKOB Y4eOHOH, IPOEKTHO —
MCCIIEIOBATENbCKOM, TBOPYECKOW JEATETbHOCTH, MOTHBAIMM OOYYarOIIUXCS K
CaMOpa3BUTHIO;
dbopMupoBaHHEe  yMEHHM  aHATU3UPOBaTh,  OICHWBATh, MPOBEPATH  Ha
JIOCTOBEPHOCTH M 0000111aTh HAy4YHYI0 HHPOPMAIIUIO;
* TIIOJIydeHHE HaBBIKOB 0e30macHOM paboTbl BO BpeMs MPOEKTHO —
UCCIIEIOBATENLCKONM U 3KCHEPUMEHTANIbHON JI€ATENbHOCTH, NMPHU HCIOJIb30BaHUU
71a60paTOPHOTO 00OPYIOBAHUSI.
3amagamu peAMETHOTo Kypca «EcTecTBO3HaHME» SIBISIIOTCS:
- OCBOCHHE 3HAaHUI O COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHE MHpa U
METOJIaX €CTeCTBEHHBIX HAyK; 3HAKOMCTBO C HamOoyiee BaXXHBIMH HJICSIMU U
JOCTHKEHHUSIMU €CTECTBO3HAHUSI, OKa3aBIIMMU OIPEAETSIoNIee BIUSHAE HA HAIIN
NPEJICTaBICHUS O MPUPOJIE, Ha Pa3BUTUE TEXHUKU U TEXHOJIOTHH;
- OBJAJICHUE YMEHHUSIMH TPUMEHITHh I[OJyYCHHbIE 3HAHUA M1 OOBSICHEHHS
OKpY)XalOIUX  SIBICHUH,  WCIOJIB30BAHUS U  KPUTUYECKOM  OIICHKH
€CTECTBEHHOHAYYHOU MH(POPMAIINH, JJII OCO3HAHHOTO OINpeaeTeHus] COOCTBEHHOM
MO3ULIMHU MO OTHOIIEHHIO K 00CYKIaeMbIM B OOLIECTBE TpoOIeMaM HayKHu;
- TNPUMEHEHHE EeCTECTBEHHOHAyUHbIX 3HAHWNW B TOBCEIHEBHON JKHU3HM IS
oOecrieueHus: O€30MACHOCTU >KU3HEACATEIHLHOCTH, OXPaHbl 30POBbS, 3aIIUTHI
OKPYXKaroUIEH CPeIbl.

BBenenue Kypca eCTeCTBO3HAHUS B CTapllei MIKOJE BBI3BAHO CIIECAYIOIIUMU
IpUYNHAMU:
1. Ha BbIXOJ1€ M3 IIKOJIBI B CO3HAHUU Y OOJIBIINHCTBA BBITYCKHUKOB (DOPMHUPYIOTCS
YaCTHBIC Hay4HbIC KQpTUHBI MUpa: XUMUYecKas, (pusudeckas, OMoJoruveckas, HO
OTCYTCTBYeT €IHMHAas eCTECTBEHHO-HayuyHas KapTHHA, KOTOPYI U TIpHU3BaHa
dbopMUpOBaTh Takas JUCIHUILINHA, KAK €CTECTBO3HAHMUE.
2. Hapymaercss NnpeeMCTBEHHOCTb MEXAYy CpeaHed M BbIcHied mmkosnoi. B
TYMaHUTApHBIX By3aX 00s3aTelbHBIM SIBISETCA M3ydeHue Kypca «EctecTBeHHO-



Hay4yHas KapTHMHa MHpa», CHHOHUMOM KOTOporo sBistoTcs «KoHuenmuu
COBPEMEHHOT'O €CTECTBO3HAHUS.

3. BBeneHnue kypca ecTeCTBO3HaHHUSI IMO3BOJISIET PEATU30BaTh TaKOW MEXaHH3M
TYMaHUTapHU3alii €CTECTBEHHO-HAYYHOTO0 O0Opa30BaHMs, KaK MHTETpalus, 4To, B
CBOIO  OdYepelb, IMO3BOJSIET TyYMaHU3UpOBaTh d3TO  OOpa3oBaHUE IS
CTapILIEKJIACCHUKOB, BhIOpaBIMX sl oOydeHus B 10—1 1knaccax rymaHUTapHbIN
npoduIIb.

B ocHOBY Kypca mosoxeHa ujesi aHTpOIOIIeHTpU3Ma, T.€. TOCTPOEHUE Kypca
B JIOTUKE M CTPYKTYyp€ BOCHPHSITHS YYECHUKOM €CTECTBEHHOTO MHpa B CHHTE3E
bU3NYEeCKUX, XUMUYECKUX U OUOTOTHYECKUX MPECTABICHUM.

bonpmoe BHuManue (Oosee 25% y4eOHOrO BpPEMEHM) YIAENSIETCS
HKCIIEPUMEHTY, J1ab0opaTopHbIM U MpakTuueckum padboram. ®I'OC B kavecTBe
OCSI3aTEIBLHOTO AJIEMEHTa TpU OOYYEHHH B CTapIIMX Kjaccax MpelyCMaTpUBAET
BBIMIOJTHEHHE  KaXIbIM  yUYEHHKOM  WHAMBUAyaJIbHOTO  MpoekTa.  bes
MCCJIEIOBATENIbCKUX YMEHUN M HABBIKOB CO3/1aTh MPOEKT OyAET CI0XHO. YTOOBI
COBEpPIIICHCTBOBATh 3T YMEHHS U HABBIKM, B KaXJIOM y4eOHUKE MPETyCMOTpEHa
rnaBa «lIpaktuueckue paboTel». PaboThl, MNpennoXkKeHHblE B HEH, MOTYT
MOCITY>KUTh OCHOBOM JJISI BHITIOJTHEHUS] HHIUBUTyaJTbHOTO TPOEKTA.

Mecmo npeomema 6 yuebnom niawe.

[Ipenmer  «EctecTBO3HaHWE»  BXOAUT B  MOPEAMETHYIO  00JacTh
«EctectBennbie Hayku». Pabodast mporpamma paccuutana Ha 136 yueOHBIX 4acoB
(u3 pacuera o 2 vaca B Heqenmo B 10 u B 11 kimacce), B T.4. KOHTPOJIbHBIX padoT: 1
yac— 10 knacc, 1 yac — 11 kiace; mnpakruueckux pabot: 14 gacoB — 10 kiacc, 7
yacoB — 11 kiacc.

Jlnist peanu3anuu qanHou Paboueit mporpaMMbl UCTIOJIB3YETCS:

1. EcrectBo3nanme. 10 kmacc. YueOnuk. bazosiit yposens (aBtop O. C.
["abpuensn, N.I.Octpoymos, H.C.ITypeiuesa, C.A.Cnaakos, B.1.CuBornazos). —
M.: Jlpoda, 2019.

2. EcrectBo3nanume. 10 kimacc. Metonuueckoe mocooue (aBropsl O. C. ['abpuensH,
C.A,Cnankos).

3. EcrecTBo3nanme. 11 kimacc. YueOnuk. bazoserii yposens (aBTop O. C.
["abpuensn, N.I.Octpoymos, H.C.ITyperuesa, C.A.Cnaakos, B.1.CuBornazos). —
M.: JIpoda, 2019.

Ilinanupyembie pe3yabTaThl 0CBOCHUA Y4eOHOTro npeamera «EcrecTBo3HaHne»

Jluunocmuwvimu pe3yromamamu 00y4eHus eCmecmeo3HAHUIO SA6JISIIOMCSL:
8 YEeHHOCMHO-OPUeHMAYUOHHOU c@epe — BOCIHUTAHUE YYBCTBA TOPAOCTU 3a
POCCUMCKHE ECTECTBEHHBIE HAYKU;
6 mpyoosol cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY HalibHEUIIEH
oOpa3oBaTenbHOM 1 MPoheCcCHOHATHHON TPACKTOPHH;
B N03HABAMENbHOU (KOCHUMUBHOL, UHMENLIeKmyaibHol) cghepe — yMEHUE
YIIPaBJISATh CBOEU MMO3HABATEIBHOU €S TEIBHOCTHIO.

Memanpeomemuvivu  pe3yibmamamu  OCB0€HUSI  NPOSPAMMbL N0
ecmecmeo3HAHUIO ABNAIOMCAL:



— OBJIQJICHHME YMEHHUSIMU M HaBbIKAMU PA3JIMYHBIX BHUJOB I[O3HABATEIbHOU
NESTEIIbHOCTH, TPUMEHEHUS OCHOBHBIX METOJIOB TO3HaHUS  (CHCTEMHO-
UH(GOPMAIIMOHHBIN aHaIN3, MOJACITUPOBAHUE) IS M3YyYEHHUS PA3IUYHBIX CTOPOH
OKpY>KaIOIIIEr0 €CTECTBEHHOTO MUPA;
— OBJIaJICHHE OCHOBHBIMHM MHTEJUICKTYaJbHBIMU OMEpanusaMu: GopMyJIHpOBaHUE
TUMOTE3, aHAJIW3 U CUHTE3, CpaBHEHUE, 0000IIeHNEe, CHCTEeMaTH3allls, BbISIBICHHUE
PUYUHHO-CJIEICTBEHHBIX CBSI3€H, TOUCK aHAJIOTOB,
— (QopMupoBaHuE YMEHHMM TE€HEpPUpPOBATH UIAEHM U ONPENENsATbh CpPEJICTBa,
HEO0OXOAMMBIE JUISI UX peallh3alliy;
— (opMHUpOBaHUE YMEHUH ONpENENATh 1ENIU U 33/Jaud JEATEIbHOCTH, a TaKXKe
BBIOMpATh CpEACTBA peaM3alli 3TUX IeJe W TNPUMEHATh Ha MPAKTUKE;
dbopMHpOBaHHE YMEHUN HCHOJIB30BATh PA3NMYHBIE MCTOUYHUKHU JUIS TIOJTYyUECHHUS
€CTECTBEHHO-HAYYHOW MH(POPMALIUU U TIOHUMAHUS
3aBHCHUMOCTH OT COJAepKaHHUS W (OPMBI IPEICTaBICHHON MH(pOpManmu U menei
aapecara.

lIpeomemmuvivu pe3yromamamu u3yyeHust eCmecmeo3IHaHusl:

Buinycknuk na 6azoeom ypogHe nayuumcsi:
- IEMOHCTPUPOBATH Ha MPUMEPAX POJIb €CTECTBO3HAHUS B Pa3BUTHH YEIOBEUECKOM
IUBUIIH3AIIH;
- BBIJICJSTh MEPCOHATBHBIN BKJIAJ BEIMKHX YYCHBIX B COBPEMEHHOE COCTOSHHE
€CTECTBEHHBIX HAYK;
- TPaMOTHO MPUMEHSATHh ECTECTBEHHO-HAYYHYIO TEPMUHOJOTHIO TIPU OMHCAHUHU
SIBJICHUI OKPY>KAIOIIETro MUPa;
- 000CHOBAaHHO MPHUMEHSTH MPUOOPHI IS U3MEPEHUS U HAOIIOACHHUS, UCTIONIb3YsI
OMKMCAHHWE WJIM TPEAJIOKCHHBIM aJITOPUTM JKCIIEPUMEHTA C IEIbI0 TOJyYeHUS
3HaHHUH 00 00BEKTE U3YUCHUS;
- BBIABIIATH XapakTep SBICHUM B OKpPYXKalIIEeH cpeae, MOHMMATh CMBICTT
Ha0JI0JTaEMBIX TIPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUH,
- WCTIONB30BaTh JJI ONMHUCAHMS XapakTepa MPOTEKaHWUs MPOIECCOB (U3UUYECKUE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIYy HIUMH,
- OCYIIECTBISATh MOJICTUPOBAHUE MTPOTEKAHUS HAOIIOaeMbIX MPOIIECCOB C YIETOM
TpaHUI] MIPUMEHUMOCTH UCTIONB3YEMBIX MOJIENICIH;
- KPUTHYECKH OIICHUBATh, HHTEPIPETUPOBATH M OOCYXAaTh HH(POPMAIIHIO,
conepskariytocst B coodmenusix CMU, pecypcax UHTepHeTa, Hay4YHO-TTOMYJISIPHBIX
CTaThsIX C TOUKHU 3PECHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JIeJIaTh BHIBOJIbI HA
OCHOBE JIUTEPATYPHBIX JAHHBIX;
- TMPUHUMATH ApPTYMEHTHUPOBAHHBIE PEIIEHHWS B OTHOIICHWH TMPUMCHECHHUS
pPa3HOOOPa3HBIX TEXHOJIOTHI B IPO(ECCHOHATBLHOM IeITETLHOCTH U B OBITY;
- W3BJIGKaTh W3 OMNHUCAHUS MAIlUH, TNPUOOPOB M TEXHUUYECKUX YCTPOMCTB
HEOOXOMMbIE XapaKTEPUCTUKH JIJIsl KOPPEKTHOTO UX UCIIOJIb30BAHNUS;
- 00BSACHATH IPUHIIUIIBI, TTOJIOKEHHBIE B OCHOBY PaOOTHI MPHUOOPOB;
- OpraHu30BbIBaTh CBOKO JEATEIBHOCTh C YUYETOM TMPHUHIUIIOB YCTOWYHBOTO
Pa3BHUTHUSA CHUCTEMBI «IIPHPOIa—O0IIECTBO—UETIOBEK» (OCHOBBIBASICH HAa 3HAHUAX O
mporeccax MepeHoca W TpaHchopMmalmuy BEIIECTB W DHEPTHil B DKOCHCTEME,
pa3BUTHU U (DYHKIIMOHMPOBAHUU OMOC(EpbI; O CTPYKType MOIMYJISIUU U BHUIA,



ajlanTanusax OpraHu3MoB K cpesie 0OMTaHus, CBOMCTBAX IKOJIOTUYECKUX (PAKTOPOB;
PYKOBOJCTBYACH MPHUHIIMIIAMUA PeCypcocOepexeHnss U 0e30MacHOr0 MPUMEHEHUs
MaTepUajoB U TEXHOJIOTHIA; COXpaHss OHoIornueckoe pasHooOpasue);

- 00OCHOBBIBaTh MPAKTUYECKOE HCIOIb30BAHUE BEUIECTB W WX pEakuuid B
MPOMBIIIJICHHOCTH U B OBITY; OOBSCHATH POJIb ONPEACICHHBIX KJIaCCOB BEILIECTB B
3arpsiI3HEHUH OKPY>KaIOLIEH Cpebl;

- JICHCTBOBAaTh B paMKax MpPaBWJI TEXHUKH OE30MacCHOCTH M B COOTBETCTBUU C
UHCTPYKUUSAMU IO MPUMEHEHUIO JIEKApCTB, CPEACTB OBITOBOM XMMHH, OBITOBBIX
AIIEKTPUYECKUX TPUOOPOB, CIOKHBIX MEXaHU3MOB, IIOHHMAasi €CTECTBEHHO-
Hay4yHbI€ OCHOBBI CO3JIaHUS MPEIIUCAHUIA;

- (dopMupoBath COOCTBEHHYIO CTpPATETHIo 3JI0pPOBBECOEPETAIOIIETO
(paBHOBECHOI0) NHUTAHMS C YYE€TOM OHOJIOTMYECKOM LEJIeCO00pPa3HOCTH, POJIH
BEUIECTB B MUTAHUU U KU3HEJEATEIBHOCTH KUBBIX OPTraHU3MOB;

- 00BACHATH MEXAaHMU3M BIIMSHUA HA JKUBBIE OPTAHMU3MBI JIEKTPOMATHUTHBIX BOJH
U PaJMOAKTUBHOTO W3JIy4YCHMs, a TakKe JCHCTBHs alIKOTOJs, HHKOTHHA,
HAapKOTUYECKUX, MyTareHHBIX, TEPATOTCHHBIX BEIIECTB Ha 3J0POBbE OpraHM3Ma U
3apO/IbIIIEBOE PA3BUTHE;

- BbIOMpaTh CTPATETHIO MOBEACHHUS B OBITOBBIX M YPE3BBIYAMHBIX CHUTYaIUSAX,
OCHOBBIBaSICh Ha TOHMMAHUHW BIUSHUS HA OPraHW3M 4YeJIOBEKa (PU3UYECKHX,
XUMUYECKUX U OMOTOTMYECKUX (PaKTOPOB;

- OCO3HAHHO JIEHCTBOBATh B CUTyallMd BbIOOpA MPOIYKTA WIN YCIyTH, TPUMEHSI
€CTECTBEHHO-HAYYHbIE KOMIIETECHIINH.

Beinycknux na 6a3060m ypoeHe noayuum 603MOICHOCHb HAYUUMBCA.

- BBINOJHATh CAMOCTOSITEIIBHBIE JKCIIEPUMEHTHI, PACKPHIBAIOIINE NOHUMAaHUE
OCHOBHBIX €CTECTBEHHO-HAYYHBIX IOHSATUA M 3aKOHOB, CcOOJIOJas NpaBuiia
O0e3omacHOi pabOThl; MPEACTABIATH TMOJYyYEHHBIE pe3yibTaTbl B TaOJIMYHOM,
rpaduyuecKkoil WM TEKCTOBOM (hopme; Jenarh BbIBOABI HA OCHOBE MOJYYEHHBIX U
JUTEPATYPHBIX JAHHBIX;

- OCYILIECTBJIAITb CaMOCTOATENbHbI Y4YEOHbId NPOEKT WM HCCIEAOBaHUE B
00JIaCTH €CTECTBO3HAHUS, BKIIIOUAIOIINNA OMpEIeTICHUE TEMbI, TOCTAHOBKY LIETU U
3a/lay, BBIABMKEHUE THUIOTE3bl M IyTel €€ SKCHEepPUMEHTAIbHON MPOBEPKH,
IIPOBEICHUE HKCIIEPUMEHTA, AHAJIU3 €ro pPe3yJIbTaTOB C y4YETOM MOTPEHIHOCTH
u3MepeHusi, (GOpMyJIMpPOBAaHHWE  BBIBOJAOB M  NPEIACTaBICHHE  TOTOBOTO
UH(OPMAITMOHHOTO MPOIYKTA;

- oO0cCyXJaThb CyIIECTBYIOUIME JIOKAJbHBIE M PETHOHAJIbHBIE MPOOJIEMBI
(3K0JIOTUYECKUE, IHEPTETUUECKHUE, CHIPHEBBIC U T.1.);

- 000CHOBBIBaTh B JIMCKYCCHUM BO3MOJKHBIE IYyTH HX PEIICHUS, OCHOBHIBASCH Ha
€CTECTBEHHO-HAYYHBIX 3HAHUSIX;

- HaxOJUTh B3aUMOCBS3M MEXAY CTPYKTypod H (QYyHKUUEH, NPUYUHOU H
CIE/ICTBUEM, Teopued M (akTaMd NpH aHaIU3e NPOOJIEMHBIX CHUTyalud W
000CHOBaHUY NMPUHUMAEMBIX PEUICHUI Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUM;
MOKa3bIBaTh B3aUMOCBSI3b MEXKIY 00JIaCTAMH €CTECTBEHHBIX HAYK.

Conep:xanue yueOHoro npeamera «EcrectBozHaHue).



10 knace.

l. Beenenne (2 1)
Beenenune B ecrecTtBo3Hanme. [Ipupoma-cpena oOWTaHMS W WCTOYHUK IKU3HU
YeJI0BeKa. B3aMMOOTHOIIEHU YeNoBEKa U MPUPOJBI, UX AuanekTuka. [lpupona —
VMCTOYHHMK TBOPUYECKOTO BJIOXHOBEHUS JIESITEIEH HCKYCCTBA.
EctecTBO3HaHMEe — eOWHCTBO HayK o Tmpupone. Matepuss u  Gopmbl  ee
cyuiecTBoBanus. Jlnanektrka ectecTBo3HaHUsA. OCHOBHBIE STallbl €r0 Pa3BUTHSL.
[ToHATHE O €CTECTBO3HAHUM, KAK CUCTEME HAYYHBIX 3HAHHI O IPUPOJIE.
Jlemoncmpayuu. BuneopparMeHThl (MO CEIBCKOXO3SUCTBEHHBIX — YTOIUH,
Kapbephl I JOOBIYU YINIA U PYIbl, METANTypru4eckue KOMOWHATBHI, ra3o- U
HedrenpoBoabl, Guotuinuu, I'9C, TOL u ADC, nocneAcTBUs 3eMIICTPSICEHUN U
I[yHaMH, HMCYE3HYBIIME BUABl PACTEHUN M >KUBOTHBIX); PENPOAYKIMH KapTHH
BEJIUKUX XYJI0KHUKOB C Mei3akaMu U ApyrumMu oobekTamu mpupos! (Ilumkuna,
JleButana, AiiBazoBckoro, Hona wu J1p.); My3bIKaJbHblE (DpAarMEHTHI,
NOCBSILIEHHBIE sIBICHUSAM npupoabl (HalikoBckuii, Cen-Canc, beTxoBeH u ap.).
[TopTpeTbl  y4YEHBIX-€CTECTBOMCIBITATENCH, BHACOPPArMEHTb IO HUCTOPUH
BO3HUKHOBEHUS U PA3BUTUS PUBUKU, XUMUHU U OUOJIOTUH

. EcrecTBO3HAHMEe U MeTOABI Mo3HAHUSI MuUpa (12 4)
Bzaumoceaszv mesxncoy naykoit u mexnonozuamu
Hcemopus uzyuenus npupoowl. Ilpocpecc 6 ecmecmeeHnbiX HAYKAX U €20 8KIA0
pazsumue yusuauzayuu. MemooOvbl HayuHO20 HO3HAHUA U UX COCMAGIAUUE:
Habno0eHue, umMepeHue, 3KCHepUMeHm, MOOeIuposanue, 2unomesda, 6uvleoo,
nocmpoenue meopuu. OopMbl IMO3HAHUS: HAyYHOE U HEHaydHoe. JlBa ypoOBHs
HAYYHOTO MO3HAHUS: SMIIMPUIECKUN (1yBCTBEHHBIN, OMIBITHBIN) W TEOPETHUYECKUI
(paunoHanbHBIN). MoaenupoBaHUE HA TEOPETUUECKOM YPOBHE MO3HAHUS M THUIIBI
Mozenel  (WaeanbHasi, aHaAJOTWs, Maremaruueckas). Poib  MBICIEHHOTO
AKCIIEPUMEHTA U MATEMATUYECKOTO MOJICIMPOBAHUSI B CTAHOBJIEHUHM W PA3BUTHHU
€CTECTBEHHBIX HayK. PyHOamenmanbHvle NOHAMUS eCMeCcmE03HAHUAL.
A3zeik  ecmecmeosnanua. buonocus. buonornueckas cucrematMka u €€
BOKHEUINIME TakCOHbl. buHOMHMHanbHas HoMeHkJarypa. [lonsitue Buma.
Cucremarnka xuBOTHBIX. IloHsTne moponbl. Cucrematuka pacteHuil. IlonsAThe
copra. buonormyeckas HOMEHKJIATypa — OCHOBa  MNPO(PECCHOHAIBHOU
NEeSITENbHOCTH. Xumus. TpuBuanbHble Ha3BaHWs. PanuoHalbHAs HOMEHKIATypa.
Mexaynaponnas HomeHnkinarypa MIOITAK.
XHUMHUYECKHE DJIIEMEHTHl W TMPOUCXOXKJICHHE HUX Ha3BaHuk . Kiaccudukarms
HEOPTaHUYECKUX BEIIECTB (OKCHIbI, KHCIOTH, OCHOBAHHUS, COJW) U MPUHIHUIIBI
oOpa3oBaHus WX Ha3zBaHwi. Qu3uxa. Enuauipl namMepenus GU3NIeCKuX BETUIUH
Ha Pycu. Enununel usmepenus (QU3NYECKUX BEIMYMH B HEKOTOPBIX JPYTUX
CTpaHax. MexIyHapoJHasi CUCTeMa €IUHUI] WU3MEPECHHs] (PU3NYECKUX BEITUYHH —
CH. OcHOBHBIE U TIPOU3BOJHBIEC €IMHULIBI U3MepeHus pusndyeckux Beanund CH.
Ecmecmeennonayunvie nomamus, 3aKoHbl U meopuu. ECTECTBEHHOHAYYHBIE
noHsATUusi. KoHkpeTHble U aOCTpaKTHbIE €CTECTBEHHOHAYUYHbBIE TOHSATUS. 3aKOHBI
ecrecTBO3HaHus. EcTtecTBeHHOHayuHble Teopuu. OmnucaTenbHbIE TEOPUU U
oObsicHuTEIbHBIE TeopuH. [IporHo3upyroias pojab €CTeCTBEHHOHAYYHBIX TEOPHIA.



Ecmecmeennonayunan kapmuna mupa. KapTuHbel Mupa: penuruo3sas, ObIToBas,
XyJnoXecTBeHHasd. Ecmemceennonayunas xkapmuna mupa (EHKM). DBontouus
EHKM wu ee oramel: apuCTOTENEBCKUM, HBIOTOHOBCKHW, SWHIITEHHOBCKAs
peBomtonusi.  [lpuHIUOBI  MO3HAHUST B €CTECTBO3HAHWU:  COOTBETCTBUS,
JOTIOJIHUTEIbHOCTH, MPUUUHHOCTH, CAMMETPHUU.

Mupwvi, ¢ Komopvix mut dcugem. [lpumepvl cucmemamuzayuu U HA2ASAOHO20
npeocmaenenus HAYYHO20 3HAHUA: npOCMPAHCMBEHHO-6DEMEHHbLE
Xapakxmepucmuky (HAaHOMUP U MUKPOMUD, MAKPOMUD, Me2amup). I'paHuIbl MUPOB
U YCJIOBHOCTb 3THX TpaHUll. Poib HayuHulX OOCMUIICEHUNl 8 CO30aHUU HOBbIX
mexnono2ull. eomoyusi mexnonozuu. IlpuOopbl Isi W3y4eHUS MHUPOB, HX
ABOJIIOLMS OT CBETOBOro MuKpockona P.I'yka 1o ckaHupyIOLIEro TyHHEIBHOTO
mukpockorna (CTM) u aromHo-cuinoBoro mukpockorna (ACM). MonekyssipHoe
pacro3HaBaHUE W €ro pojib B MPHUPOAE U KU3HHU YelIoBeKa. KoMIbroTepsl
OyIymiero.

Jemoncmpayuu.  TlopTpeTsl  yueHbIX-  ectecTBoucnbiTareneit  (I'.I'ammes,
H.MenneneeBa, I .Mennens, H. bekeroBa, M. ®apanes), pa3nu4HbIe
MatepualibHble (Qu3ndeckue (dJaeKTpodopHass MaliMHa — MOJENIb MOJIHUH,
KPUCTAUTNYECKUE PEUICTKU PA3IMUHbIX TUIOB), OMOJIOrHYecKUe (MYJISIKU LIBETOB,
OpraHoOB Tejla YesoBeka), reorpaduueckue (rnodyc, Kapra, TeuTypuit),
XUMHUUYeCKue (IIapoCTEepKHEBbIE W OOBEMHBIE MOJEIM MOJEKYJ pPa3IuyHbIX
BemecT). Cnaiiapl ¢ MojiensiMu cTpoeHust atoma Tomcona u Pesepdopa.
OTHOCHUTENIBHOCTh TOHATUS TYCTOTHI. Pasznuunbie (u3nUeckue, XUMUYECKUE U
ouonornyeckue wmoxaenu. lloptperst Apucrorens, K.JIunnes, Y. JlapBuna;
BUJIeOPArMEeHThl C TAKCOHAMU B OOTAHUKE W 300JIOTUHM U MPUMEPHI CUCTEMATHKU
OTNICTIbHBIX PACTEHUM U JKUBOTHBIX. Tabnwila, cinaij wid BuueodparMeHT
«Homenkmarypa MIOITAK»; Tabnuiel v claiabl ¢ aHUMAIMAMH I10 OOIIHUM
NpUHIKANAM O00pa30BaHUsI HA3BAaHUM BaXHEWIMUX KJIACCOB HEOPTaHUYECKUX
COEIMHEHUN — OKCUJIOB, KUCJIOT, OCHOBAHMS, COJIEH, - U UX KJIaCCU(UKAIUU.
[Toptpetst Oma, Kynona, HrroTona, DiiHIITEiHA U JIp.; TaOJUIBI OCHOBHBIX W
npou3BoiHbIX eaunull CU; nunamudeckue Buaeo(parMeHThl, WUTIOCTPUPYIOLINE
BOKHEHIIME TOHATUA (PUBMKA TNPUMEHUTEILHO K TEeME YpOKa;, Cllaij Wiu
BusneopparMedT «CTapopycckue €IUHMIBI U3MEPEHHUS HEKOTOPBIX (HHU3UYECKHUX
BeMMuMH». Tabnuipsl W BUlIeoPparMeHThl, WUTIOCTPUPYIOLIME BaKHEHIINE
MOHSATHUSI, 3aKOHBI M TEOPUU €CTECTBEHHOHAYYHBIX THUCIUIUIMH MO KypCy OCHOBHOM
IIKOJTBI. BuaeodparMeHTh U ClIali/Ibl 110 YBOJIFOIUU MUKPOCKOTIOB.
Jlabopamopnvie onvimul. 1. TlocTpoeHHe pPaBHOCTOPOHHUX TPEYTOJIHHUKOB W3
COIMYEK Ha IUIOCKOCTH M B THpocTpaHcTBe. 2. WmmtocTtpauuss — OpUHIUIIA
cooTBeTcTBHA. 3. MojenupoBanue TNpHUHIMNA PaOdOTHl  CKAaHUPYIOIIETO
MUKpockora. 4. JlokazatensCcTBO OEIKOBOW MPUPOILI (PEPMEHTOB.

Ilpakxmuueckass paboma  Nel. DOMnupuyecKkoe TO3HAHUE B  U3YUYCHUU
€CTECTBO3HAHUSI.

Ilpakmuueckass paboma Ne2. TlocTpoeHue MPOCTPAHCTBEHHBIX MOJENeH
HEOPTaHUYECKUX M OPraHMYECKUX COCJMHEHUN B COMOCTaBJIEHUM C HX
CBOVCTBAMMU.

Ipaxmuuecxas paboma Ne3. HabGmroieHne 3a ropsiiei cBe4oit



I11.Meramup. OcBoeHHEe KOCMOCA U €r0 PoJib B *KH3HH YesioBedyecTBa (6 4)
XPpOHOJIOTUS AaCTPOHOMUYECKUX MPEICTABICHUN U OTKPBITUM: T€OLIEHTPUIECKAs
CUCTEMA MUPA; AHTPONOLIEHTPUYECKAsI CUCTEMA MUPA; TeJIMOLEHTpUYECKas
cuctemMa mupa. AcTpoHOMBI 16-19 B.B. M UX BKJIaJ B pa3BUTHE NPEICTABICHUHN O
Bcenennoit. Beenennas: meopusi 603HUKHOBEHUSA, CMPYKIMYPA, COCMAB, 360H0YUS.
Acmponomus Kak HayuHbll PYHOAMEHM 0CBOEHUS KOCMUYECKO20 NPOCMPAHCIEA.
KocMonorus. Bkitax 0Te4ecTBEHHON HayKH B MUPOBYIO KOCMOJIOTHIO.
Paxemonocumenu, uckyccmeennvle CnymHuku, opoumaibHvle CImanyuu,
naanemoxodsl. OpouTanbHas actpoHomuueckas oocepsaropust (OAO).
Hcnonvzosanue cnymnukogvix cucmem 6 cgpepe un@opmayuoHHbIX mexHoI02ul.
Cosepemennvie HAYUHO-UCCIE008AMENLCKUE NPOCPAMMbL HO U3VUEHUIO KOCMOCA U
ux 3nauenue. IIpobnemsi, cés3aHuble C 0CBOEHUEM KOCMOCA, U NYMU UX PEUleHU.
Meswcoynapoonoe compyoHuuecmao.

1V.06010uku 3emin: gurocdepa, ruapocdepa, atmocdepa (9 4)

Cmpoenue 3emau. Jlumocgepa. BuyTpeHnnee crTpoeHune 3emiaum U €€
xumudeckuid coctaB. CTpoeHue U coctaB JuTochepbl. MuHepanbl U TOpHbIE
nopoasl. Pynel. Jlutocdepubie mmutThl. 3emuerpsicenus. Ilkama Puxrtepa.
NuTeHcuBHOCTH 3emiieTpsiceHui. LlyHnamu.

Tuopocgpepa. Oxeanvt u mopsa. CoctaB runpochepbl. Mupopoit okean. Mopsi.
Herunmunele mopsi:  CapraccoBo, Kacnumiickoe n Apanbsckoe. Tema mops B
ITPOU3BEICHUSAX MUPOBOM XYI0)KECTBEHHOM KYJIBTYPBI.

Boowt oxeanosé u mopeii. XuMUYECKU COCTAaB MOPCKOM M OKEAHWYECKOUW BOJIBI.
[Tpomunne. Jlen B okeane. I'pennanaus. Autapkruaa. JBuxenue Bog MupoBoro
okeaHa. [IpunuBsel u oTuBEL. Mopckue Teuenus. Tunsl Kumara.

Boowt cywu. Boapl cymm u ux kmaccupukaums. PognHuku. ['eiizepsl.
MuHepainbHbie BOABI M UX KiIacCU(DUKAIIUSL. [Ipo6iema npecHoi Boabl. O3epo
baiikan. KapcroBble sBiIeHHS W 00pa3oBaHUE CTAJAKTUTOB M CTaJlarMHUTOB.
AHOMaJIbHBIE CBOMCTBA BOJIBI M X 3HAYECHHUE B IPUPO/IE.

Ammocgpepa. Ilozooa. Atmochepa u ee cocrtaB. BeprukanbHoe cTpoeHUE
atMocdepsl: Tpomnocdepa, crparochepa, mezochepa, Tepmocdepa, sk30chepa.
CoctaB Bo3ayxa. O30HOBBIE NBIPHl U TMApHUKOBBIN dddext. [loroga u xamumar.
Ammocgepnoe oaesnenue. Bemep. Atmochepnoe nasineHue. KecconHas u
BbICOTHAs 0ose3Hu. [{ukiionsl 1 aHTUIIMKIOHBI. ATMOocdepHbie GpoHTHL. Betpa u
WX BHJIBI: IIKBajJ, CMEp4Y, aHTUIAccar, maccar, Opu3, (EH, Oopa, CHPOKKO,
MYCCOHBI, Tall(yHbI, yparaHbl, CMEpPYH, TOPHAIO.

IlIxana bodopra.

Bnasxicnocms 6030yxa. Bnaxuocts Bo3ayxa. [Icuxpomerp u I'mrpomerp. Touka
pocbl. O6naka, ux Gopmsel U pazmepsl. Tyman. Ocaaku u ux tunel. Pagyra.
Jemoncmpayuu.  OOpas1sl pyJ, MUHEPAJIOB M TOPHBIX NOPOJ, hu3nyeckas kapTa
IIOJIyIlIapui, aTJIaChl.

Kaptel: mMopckux Teuenuil, pusnyeckue kaptol Mmupa u Poccuiickoii deneparum.



Buneodparmentst u ¢oTorpaduu 1mo TeMe ypoka: CTpOEHUE 3EeMIIH,
3eMJIETPSICEHUs, I[yHAMH, pa3JIMYHble OKEaHbl M MOps, ailcOepru, MOpPCKHE
TEUEHUsI, POJHUKHU, Teil3ephl, 03epo baiikan, kapcTOBbIE sIBICHUS (CTAJaKTUTHI U
CTaJIaTMUTHI), aTMOc(epa U ee cOCTaB, MUKJIOHBI W AHTHUIIMKJIOHBI, BUJIBI BETPOB,
TyMaH, paayra, OCaJKi pa3JIMYHbIX TUMNOB. Pemnponykuuu kaptun - U
AiiBazoBckuil «/leBsaTeiii Ba», W. JleButan «beper CpenuzemMHoro mopsi», U.
[umkun «Ha Oepery mops», JI. Jlaropro «Mope», A. PrutoB «Ha romxybom
npoctope»; (parMeHTbl My3bIKaJIbHBIX HpousBeaeHuit - H. Pumckuii-Kopcakos
«Cankoy, K. Jlebroccu «Mope», M. Pamens «Jlogka B okeaHe» M3 cCOOpHHKaA
«3epkanay, II. YaiikoBckuii  «Jlebequnoe o3epo», M. Mycoprckuit
«Cuerypoukay». [IpeBpailieHuss HEpaCTBOPUMBIX KapOOHATOB KaJbLIUg W MarHus
(cpenHHMX coJieil) B pacTBOPUMBIC THAPOKApOOHATHI (KHUCJBIE COJM) U 0OpaTHO —
npuYrHa  00pa3oBaHUsl  CTAJIAKTUTOB M CTajJarMUTOB. MojaenupoBaHue
napHukoBoro sddekra. Ilpubopel: myisi u3MepeHuss aTMOC(EpPHOro MaBICHUS
(GapomeTpsl), 1151 U3MEPEHUS BIAXKHOCTH BO3/1yXa (TUTPOMETPBHI).

Jlabopamopnvie onvimel.  1.M3ydenune coctaBa Tpanuta. 2. MojaenupoBaHue
BBICOKOWM IUIOTHOCTH BOAbl MeptBoro wmops. 3. PacmmpeHne BoOAbl IpHU
HarpeBaHUM.

Ilpaxmuuecxas paboma Ne 4. I3yueHne KOJUIEKIIMHA TOPHBIX TTOPO]T

V.Makpomup. Hayka 006 okpy:karwiueii cpene. buocgepa. (15 1)

)R'U’J’Hb, RPU3HAKU JHCUBO20 U UX OMHOCUME/IbBHOCMDb. OCHOBHBIE CBOMCTBA
JKHUBOIro opranu3sma: CIHMHCTBO XHMHYCCKOI'O COCTaBa, oOMeH BCIICCTB,
CaMOBOCITPOU3BCACHUC, HACJICACTBCHHOCTb, U3MCHUYHMBOCTL, PA3BUTHC U POCT,
pasapaKuMoCTb, AUCKPCTHOCTD U LCJIOCTHOCTb, SHCPIro3aBHCUMOCTD.

JKuBple  cucTEMBI, Kak  CaMOYIpPaBIIIOLIMECA,  CaMOPETYJUPYIOIIUECs,
CaMOOPraHMU3YyIOIIUECS] CUCTEMBl. [pW Hayana TEPMOJIWHAMHUKH. [lonsatue
DHTPOIUH.

Ilpoucxoixncoenue »xmcusnu na 3emine.  OCHOBHBIE THUIIOTE3bl MPOUCXOKICHUS
JKU3HM Ha 3eMJie. KpEalMOHU3M, THUIIOTE3a CaMOINPOU3BOJIBHOTO 3apOKICHUA
YKW3HU U3 HEXXUBOTO, KOHIIEMIMs OMOreHe3a, TuoTe3a NaHCIePMUH.

['unoTe3a MPOUCXOXKICHUS KU3HU MTyTeM OMOXMMHYECKON IBOJIIOIUU (THIOTE3a
Onapuna—Xomaeitna). Juckyccust 0 BO3MOXHOCTH CYIIICCTBOBAHHUS BHE3EMHBIX
U BHJIN3AIAM.

Xumuueckuii cocmae Kiemku. XUMUAYECKasi OpraHU3alns KJIETKU HA ATOMHOM —
JJIEMEHTHOM, - ypOBHE. MakpoasieMeHTbl. MukposneMeHTsl. MOoNeKyIIapHbIi
YPOBEHb XHMHUYECKOW OpraHu3aluu KIETKH (MOJICKYJSIPHBIM COCTaB KJIETKH).
Heoprannueckue coenuHeHus kieTku. Boma m ee ponb. MuHepanbHBIE COJIH.
OpraHnyeckue BeIeCcTBa KIETKHU.

Ypoenu opzanuzauuu srcusznu. KneroyHbeli ypoOBEHb OPraHM3allMM JKU3HUA Ha
3emie. TkaHeBbld ypoBeHb. THUIBI TKaHEW >KUBOTHBIX (dMUTENHATbHAS,
COCIMHUTENbHASA, MBbIIICYHAs, HEpBHAsA) M pacTeHuil (oOpa3zoBarenbHasl,
MOKPOBHAs, OCHOBHAass M mpoBojsias). OpraHHblii ypoBeHb. OpraHu3MeHHbIN



ypoBeHb. [lomyIAIMOHHO-BUAOBOM YpPOBEHb. DBHOr€OLIEHOTUYECKUN YPOBEHb.
buonienos. buochepHsiil ypoBeHb.

Ilpoxkapuomsr u 3Iykapuomst. IlpokapuoTel U 3SykapuoThl. bakrepunm u wux
kinaccudukanys: mo dopme (OaUIUIBl, KOKKH, CIUPHWILIBI, BUOPHOHBI), TIO THITY
nuTaHus (canpoduThl, Tapa3uThl), MO OTHOIICHHIO K KHCIOopoay (a’poosl,
aHa’poOb1). OCOOEHHOCTH CTPOCHUS OAKTEpHWl W UX IKU3HEAEATEIHLHOCTH. Pob
OakTepuy B TIPUPOAEC M >KU3HM dYenoBeka. l[nanoOaktepuu (CHHE-3€JICHBIC
BOJOPOCIIM) M OCOOCHHOCTHM HUX CTPOEHUS U KHU3HeHesTeabHOCTH. Poib
nuanobaxkTepuil B mpupose. CTpoeHue KIETKU yKapruOTOB.

Knemounaa meopus. Ilpocmeitmue. Bupycei. Knertounas teopus u ee
nosioxkeHusi. [lpocreiinive: >XKTyTHUKOBBIE, PECHUYHBIE, amMeOOHIHbIC. 3HAUYCHUE
MPOCTEUIIUX B MPUPOJIC U KU3HU uesoBeka. Bupycel. CTpoeHre U 0COOEHHOCTH
KU3HENIeATeIbHOCTH BUPYCOB. BupycHbie 3a00eBanus uenoseka. BUY u CITU/I.
['pulsb1. Ponb rpubOB B IpHUpoO/ie U B XO34KCTBE YEIOBEKA.

Ilonamue oOuonozuueckoit 360nw0uuu. Ioawyuonnans meopus. Illonstue
Ouosiornyeckod  sBooUMH.  JIMUTENbHOCTh,  HEOOpAaTUMBIM  XapakTep,
HAMPaBJICHHOCTH 3BOIIONNHU. OCHOBHBIEC HAINIPABJIEHUS YBOJIOLWH. bHOJIOrnuecKuii
nporpecc. buonornyueckunii perpecc. AHTPOIIOTEHE3 U €r0 ITAIIbI.

[Ipennmoceuikn  co3maHus  HBOMIONMOHHOW Teopun Y.JlapBuHa. Jlormueckas
CTPYKTypa AapBUHHU3MA (M30BITOUYHAS MHTEHCUBHOCTH Pa3MHOXKEHHS, OoprOa 3a
CYIIECTBOBAHME U €€ BHUJbI, €CTECTBEHHBIM 0TOOp).CUHTETHYECKAss Teopus
ABOJIOLMHU.  MUKpPOIBOIIOLHS. BunooOpaszoBanue (reorpadguueckoe U
sKosorudeckoe). MakposBotonus. JBIKYIIUE CHUIIBI BOJIIONMHU: MYTallMOHHBIN
mpoliiecc, MOMYJISIIMOHHBIE BOJHBI, U30JAIUsA. POpPMBI €CTECTBEHHOTO OTOOpa:
CTaOWIIM3UPYIOIINN, ABUKYIIUN, TU3PYTITUBHBIM.

CoepemeHnnble MemoObl NOOOEPIHCAHUA YCHOUUUBOCHU OUO2E0UEHO306 U
UCKYCCMEEHHbBIX IKOCUCHEM

[Tonsitue sxocuctemsl. buoron. buonenos. buozeoyenos, cmpykmypa u 0CHOGbL
@ynryuonuposanus. Otauursi OMOTeoLeHO03a OT IKOCUCcTeMbl. HecTabunbHbIe 1
CTaOMJIbHBIE IKOCUCTEMBI. buoceoxumuueckue nomoku. Kpyzoeopomsi eewjecmaa.
Ipunyunwvl ycmouuueocmu ouozeoyernoso8. Hayunvie ocHogbl co30anus u
HO00epPAHCAHUS UCKYCCMBEHHbIX dKocucmeM. Ipouzso0cmeo pacmumenvHou u
JHCUBOMHOBOOYECKOU NPOOYKYUU: NPOOTIeMbl KOIUYECMBad U Ka4yecmad.
Knacmepnuiii nooxoo xax cnocob éoccmanosienusi Ouo2eoxumMuiecKux nomoKos 8
UCKYCCMBEHHBIX dKOocucmemax. AHmubuomuxu, necmuyuobl, CIMUMyiIamopsvl
pocma, yooopeHus u ux npupoonvle ananoeu. Ilpobrema ycmorivugocmu
20POOCKUX IKOCUCTEM.

Iuweevle yenu. Ixonozusn. Ixkonozuveckue paxmopol. Tumonoruss KUBBIX
OpPraHU3MOB JKOCHUCTEMBI: TPOIYICHTHI, KOHCYMEHTBI, PEIYIEHTHI (carmpoduThl).
ABtotpodnl. I'ereporpodbr.  IloHsTHe O mNuUIEBBIX (TPOPUUECKUX) LIETISIX
ouoreornieno3a. Ilumesas uenb. J[Ba OCHOBHBIX THMa TpPOoPHUUECKUX ULened —
nacTOuIHbIe (1IETH BbIeIaHus) U ACTpUTHBIC (11enu pasioxkeHus ). [TuiieBas ceTs.
DKOJIOTHYecKrue MUpamMubl (YMCIEHHOCTH, OuoMacchl, sHeprun). [Ipasuso 10 %.
[Touarue 006 »skonoruu. OCHOBHBIE MPOOJIEMBI  HKOJOTUU. IKOJIOTHUECKUE
(bakTophl: abMOTHYECKUE, ONOTUYECKUE, aHTPOIIOT€HHBIE.



IKonozuueckue npoodaemsl cO8PeMeHHOCU

buocdepa u ee rpanunpl. Konnenmus ssomtorun ouocdepsr B. M.Bepnaackoro.
Hoocdepa. Texnocdepa. OcHOBHBIE TOIXOABI B Y4YeHHMH O Owuocdepe:
DHEPreTHUECKUN, OHOTeOXMMHUYECKU, WH(OPMALUOHHBINA, MPOCTPAHCTBEHHO-
BpEeMEHHOM, Hooc(hepHbId. buocgepa: smanvi Gopmuposanus u cyeHapuu
passumusi. AkmyanvHble dKoI02UYECKUe npoobaemvl. 2100albHble, PecUOHATbHbIE,
JIOKAbHbIE, UX NPUYUHDBL U CIe0CMEUsl. IKoI02udecKue npoobaemvl dHep2emuiecKo
ompacau. Anbmepuamusenas 3nepeemuka. Payuonanvnoe ucnonvzosanue snepeuu
u 9Hepeocbepedcenue. IHepeemuueckas Oe3zonacHocmo. TpaHcHAyUOHAbHYBIE
npoekmul 6 obacmu 3Hepeemuxu.Memoovl usyueHusi cOCmMosHUA OKpyxcaroujeil
cpeovl. Hzmenenus oxpyscaowel cpeovl, KaKk CMUuMyl O1i pa3eumusi HAYYHbIX
uccne0o8anuli u mexuHoaocul. EcmecmeenHo-HayuHvle NOOX00bl K PeUleHUro
9K0JI02UYeCKUX npobiem, npupooocbepezaroujue mexuonozuu. Medcoynapoonvie u
poccutickue npo2pammsl peuleHus: IKOJI02ULECKUX npoobaem u ux sghghekmusHocme.
Ilpobaemvl 0omx0008 u 3az2pA3HEeHUA OKPYHCalouiell cpeovl

Ilpobnema yeenuuenuss xoauuecmea omxo008. bvimosvle, KOMMYHATbHbIE,
npomvluiiennvle  omxoovl. Cospemennvle mexHonrocuu cbopa, XpameHus,
nepepabomku u ymuauzayuu omxo0os. I[1o0xoovl Kk coxkpawenuro omxooos,
Oe3omxoOuvie mexHonocuu. HcmoyHuku 3azpsA3HeHus OKpyxicaiowel cpeowl.
llepcnekmusnvie  mexHonocuu  AUKGUOAYUU  NOCAEOCMBUL  3A2PA3HEHUs.
oKkpydfcaroweli cpeovl. Pexynomusayus nousvl u 600HuIX pecypcos. Cucmemvl
soooouucmku. MedcoyHapooHvle npocpamMmvl NO 00paweHuro ¢ omxooamu u
COKPAWeHuIo 8030eliCmausl Ha OKPYICaouyio cpedy, ux sgpgdexmuenocme.
B3aumoceazv cocmoanun oKkpysicarouieil cpeovl U 300p06b: uenoeka
Heepaoayusa  okpyorcarowen  cpedwi. Ilpocpammvl  MOHUmMoOpuHea Kauecmed
oKpydrcaroueti cpedwl. 3azpsazHenue 8030YUHOU, 600HOU Cpeobl, NO4Ebl, NPUUUHDL U
cnedocmeus. Lllymosoe 3acpsznenue. Idnexkmpomazcnumuoe 6o30evicmsue. I[I/[K.
Yemotiuusocms opeanuszma u cpeovt kK cmpeccosvim 6030eUcmeusim. 3a00ne6anus,
CBA3AHHbIE CO CHUJMCEHUeM Kauecmea okxpycaiowel cpeovl. HHousuodyanbHvle
0CObeHHOCMU Op2aHU3Ma Npu 8030€UCmeulU (QaKmopos OKpydcaroujelu cpeowl.
CogpemenHvie MexHOI02UU COKPAUJeHUs] He2amuHo20 6030elcmeus Qaxkmopos
oKkpydrcaroweli cpeovl. Hayunvie ocHO8bl npoekmuposaHus 300p080OU Cpeobl
ooumanus.

HHemoncmpayuu. BuneodparMeHTsl U GoTorpaduu mo Teme: Ipolecchl THUECHUS,
Opo’keHue, MpOIEeCcChl JUCCUMUISILIMK; MPEACTABUTEIN MPOKAPUOT U SYKapUOT;
0COOCHHOCTH CTPOEHHUS BUPYCOB, IPEICTAaBUTENN IaPCTBA IPUOOB, IKOJOTHUECKHE
CUCTEMbI, NpUMEpPHl MNHILEBbIX leneil. PacTBopeHne B BoJe XJIOPOBOAOPOJIA
(muccorumanys CoIsTHON KUCIOTH), PACTBOPEHNE KPUCTAIIOB TIEPMaHTaHATa KaJIHs
WIM MEAHOTO Kyrnopoca B BOJE, MCMapeHHue BOIbl, AU(PQy3us Maxyuux BELIECTB
(ozlekoJioHA) ¢ TOpsIIeH JaMIIOYKU HaKajlWBaHUS, HUCMApEHHE Karuli CIupTa C
¢bunbTpoBasibHOM Oymaru wiaM cainderku. PenpoayKiuuu KapTUH BEJIUKUX
XYJIO)KHUKOB Ha TeMy OO0XECTBEHHOTO MPOUCXOXKIACHHUS >KU3HU; Pa3IHMYHBIX
IPUPOJIHBIX AKOCUCTEM. TaONWIbl M TIAKaThl: «XUMHYECKUH COCTaB KIETKH,
«OBOJIIOIMOHHOE  JIPEBO  PACTEHHiI», «DBOJIOLMOHHOE JPEBO KUBOTHBIXY,
«IBOJIIOIIMOHHOE IPEBO NMpUMaToB U yenoBeka». [loprpersr AWM. Onmapuna n JIx.



b. Xonneitna, T.llIBanna, .M. NBanoBckoro u 3. J[xenuepa, A.Tencou, B.
CykaueBa, O. I'ekkens, B.M.Bepuanckoro, Y.Jlapsuna. [lmakatel u MysspKu
OpPraHOB U CHUCTEM OPraHOB pPACTEHUM, YEJIOBEKAa W KUBOTHBIX. JleMoHCTparus
nporuecca (poToCUHTE3A.

Jlabopamopnvie onvimul. 1. CBoiicTBa 0enkoB. CBoiicTBa rioko3bl. CBOMCTBA
caxapo3bl. CBOMCTBa Kpaxmana.

Ilpakmuuecxas paboma Ne 5. VIzydenne pacTUTEIHHONU U )KUBOTHOU KIICTKU
Ilpakmuueckas paboma Ne 6. H3zyuenue 63aumocesseli 6 UCKYCCMBEHHOU
aKocucmeme — akeapuyme u cocmasieHue yeneti NUMaHus.

VI.A6uoruueckue ¢akTopbl U MNPUCHOCOOJEHHOCTh K HHM JKHBBIX
opranu3moB (17 4)

Ocobennocmu knumama Poccuu. 3o0na apkmuueckux nycmsiHb, MyHOP U
J1€COMYHOP. Kmumar Poccumn.  [lpuponno-knumaruyeckue 30HbI Poccuu:
aAPKTUUYECKUX MyCTbIHb, TYHOp, JECOTYHIAp, Talru, CMEUIAHHBIX U
IIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEIHAS, CTEIEH, MTOTYIMYCThIHb, TYCTHIHb.
Pa3nooOpa3ue M mnpuCHOCOOJEHHOCTh KHUBBIX OPraHU3MOB K TOM WJIM WHOU
IIPUPOJIHO- KIIMMATHYECKOU 30HE.

Idnexkmpomaznumnaa npupooa ceema. (Cper. Pa3BuTue NpeACTaBICHUN O
IIPUPOJIE CBETa. OIJIEKTPOMArHuTHOe wu3iydyeHue. Jlnmna Bomubel. Yacrora
KOJIeOaHMIA. [[lkana »BJIEKTPOMAarHUTHBIX BOJH. ,-JIydH, pEHTTeHOBCKOE
U3ITy4YeHHe, yIbTpaduoiIeTOBOE U3IyUeHUEe, BUAMMOE U3IyUYeHUE, HHPpaKpacHOe
W3JIyYEHUE U UX POJIb B MPUPOJE U KU3HH YETIOBEKA.

Onmuueckue ceoiicmea ceema. JIBoVicTBeHHasi npupoja cBera. POTOH. 3aKOHBI
OTPaXEHUSI U Tpe’aoMiIeHUs] cBeTa. OTHOCUTENBHBIN MOKa3aTedb MPEIOMIICHUS.
@akTOopbl, BIMSIOIIME Ha MOKa3aTeldb MPEJIOMIICHHS: TMPUPOJA BEIIECTBA,
TeMIlepaTypa, JJIMHa BOJIHBI Najaroniero uinydeHus. Pegpakromerp. ucnepcus,
nugpakiuus 1 MHTep(depeHLrs CBeTa.

Ceéem u npucnocodrennHocmop K HEMY JHCUBLIX Op2anHu3mMoe. BiusHue cBeTa Ha
OpraHu3allii0 JKU3HEHHOTO IMKJIa OpraHu3sMoB. buoputmel.  DOTOCHHTES.
Knaccuduxanus pacTeHui Ha CBETOIIOOMBBIC, TEHETIOOUBBIC U TEHEBHIHOCIUBHIC.
@otoTponu3M. 3HAUYEHUE CBETa  JJII  OpPUEHTAIIMM JKUBBIX CYIIECTB B
MPOCTPAHCTBE. BHOMIOMUHECIICHIUS U €€ POJIb B )KU3HH KUBOTHBIX.

Buympennaa 3nepzua maxpockonuueckoui cucmemst. TepMOOUHAMUKA U €€
MPOTHOCTUYECKOE  3HAY€HUE. BHYTpEHHsII JHEpPrusi TEPMOJUHAMUYECKON
cucreMsl. [lepBoe Hauano repmoauHamuku. Tertonepenayda. TenmonpoBOAHOCTb.
KonBek1usi: ecTeCTBEHHAs! U IPUHYIUTENIbHAs. TenaoBoe n3my4eHue.

Tennoeoe pasnogecue. Temnepamypa. Btopoe Hayano TEPMOIUHAMUKH.
KonnuecTtBo TEIUIOTHI. TennoeMKOCTb. Tennosoe pPaBHOBECHE.
TepMoaMHAMHUUYECKHUE CHUCTEMbI TpPEX THUIIOB: H30JIMPOBAHHBIC, 3aKPBIThIE U
OTKpBITHIC. TemmiepaTypa, Kak TmapaMeTp COCTOSHHUS TEPMOIUHAMHYECKON
CUCTEMBI.

Temnepamypa u npucnocoo1eHHOCHb K Hell HCUBBIX OP2AHUIMOG.
TepMmoperynsauuss B JKUBOW mpupone. Temnonpoaykuuss W TEIUIOOTAAya.
MexaHu3Mbl TEPMOPETYJISLMU KUBOTHBIX M pacTeHud. Temmeparypa Tena



yeyoBeka M ee (¢usnonoruyeckas podib. Kiaccudukaius SKMBOTHBIX 10
TEMIEPATYpPHOMY  PEXKHUMY Ha TOMOMOTEpMHbIC MNONUKWIOTEPMHBIE U
rereporepmubie. Kiaccudukaiys opraHu3MoB MO TEMIIEPaTYpHOMY HWHTEPBATY
OOUTaHMs: 3BPUTEPMHBIE U CTEHOTEPMHBIC. AKKIMMaTu3anus. TemrepaTypHbIi
PEXKUM.

Cmpoenue monekyavl u ¢pusuueckue ceoiicmea 600vl. (CTPOEHUE MOJIEKYJIbI
Bojbl. Boma kak pactBopurens. @PuU3MYECKHME CBOMCTBAa BOJABL: AHOMAJIbHAA
TEMIEpPATypHas 3aBUCHUMOCTb IUIOTHOCTH BOJbI; BBICOKOE TMOBEPXHOCTHOE
HAaTsDKEHUE BOJbl; AHOMAJIbHO BBICOKME 3HAUYEHUs TEMIIEpaTyp KHUIICHUS U
IJIABJICHUS BOJBL; BBICOKOE 3HAYEHHUE TEIIIOEMKOCTH BOBI.

3HaueHre PU3NYECKUX CBOMCTB BObI JIsl IPUPOIBI.

Inekmponumuyeckas  ouccoyuayusn. OCHOBHBIE  TIOJIOKEHHUS  TEOPUH
anektponuTuiueckorn auccounanuu (TI). DneKTpoauTbl W HEINEKTPOJHTHI.
Knaccudukaiys HOHOB MO pa3IUYHbBIM OCHOBaHMSM. MeXaHU3MBbI JIUCCOLMAIUN
AJIEKTPOJIUTOB C PA3HBIM TUIIOM XUMHUUYECKOM CBS3U. CTEMEHB NEKTPOIUTHIECKON
nuccoranyu. Cojiv, KUCIOThI 1 OCHOBaHUA B cBeTe TO/I.

Pacmeopumocme. pH, kaxk nokazamenv cpedvl pacmeopa. PacTBOpUMOCTb U €€
KOJIMYECTBEHHAs! XapaKTepUCTUKa — KO3(PQUUUEHT pacTBOpUMOCTU. MaccoBas
JI0JIs1 PACTBOPEHHOTO BEILIECTBA B PACTBOPE.

Bona kak amponut. [Tonstue pH pactBopa. 3nauenue pH B npupoge. 3HaueHus
pH dusmonornueckux *KuaKocTell yeroBeka B HOpMeE.

Xumuueckue ceoiicmea 600bl. XVMHUYECKHE CBOWCTBA BOABL. B3ammopeiicTBue
BOJbl C MeTa/ulaMH. B3auMopnelcTBue BOJbI € OKcuaamu. [umapartanus.
B3aumoneiictBue Boabl ¢ coisiMu. ['maponm3. Pasnokenne Bojpl. IlonsaTtne o6
ANEKTPOJIN3E U (HOTOHU3E.

Booa - abuomuueckuit ghakmop 6 yncusnu pacmenuii. Ponb Boasl B 6nocdepe:
KOJILIOCNIb JKM3HM, Ccpela OOWTaHWs, YYaCTHUK OMOXUMHYECKHUX MPOIECCOB,
YYaCTHHUK CO3/IaHUsI OMOTEOIIEHO30B, PETYJISATOp KiIMMara Ha ruiadete. [uaposnus
OpraHUYeCKUX BEIIECTB B KUBBIX opranusmax. Kiaccudukanus pacTeHuil mo
OTHOIIICHUIO K KOJIMYECTBY BOABI B OKpYXalwIIel cpene: ruaarouTsl,
ruApOPUTHI, TUTPOGUTHI, ME30(DUTHI, KCEPODUTHI.

Conenocms, kax aodouomuueckuit @axmop. Comu. Knaccudukamus cose.
Hawnbonee pacnpocTpaHEeHHbIE KUCIBIE COJIM, UX TpuMeHeHue. XKecTKOCTh BOJIbI.
Conmu kak muHepanooOpasyromue BemecTBa. Conmu — abuotudeckuid (paxrTop.
[Ipucnoco6IeHHOCTh PAaCTEHUN M JKMBOTHBIX K PA3IMYHOMY COJIEBOMY PEKHMY.
BnustHue conu Ha OpraHu3M 4esIOBeKa.

Ilousa, kax abuomuueckuii ¢hakmop. IloHATHEe O TI0YBE U KiaccUUKaIMSA
nouB. [Ipomiecc mouBooOpaszoBanms. Onaduueckue (GaKTOPsl Cpembl U
MPUCTIOCOOJICHHOCTh K HUM JKMBBIX OPTaHM3MOB. 3HAUCHUE TIOYBHI B MPUPOJIEC U
JKW3HU YeJIOBEKA: Cpella OOUTAHUS )KUBBIX OPTAaHU3MOB; YdKOHOMHUYECKOE 3HAYEHHUE,
o0OJiajaeT TUIOJOPOJMEM, OKa3bIBAET CYIIECTBEHHOE BIJIMSHUE Ha COCTaB U
CBOMCTBa Bceil ruapocdepbl 3emii, SBISETCS TJIABHBIM PETYyJISITOPOM COCTaBa
atMocdepbl 3eMIId, BaXKHEHIINI KOMIOHEHT OnoreorieHo3a. [{BeT u nuarnoctuka
MOYB.



buomuueckue paxkmopor okpyycawouweir cpeovl. buotuyeckue GaKTOpPHI.
buoTtnueckne - B3aMMOOTHOLICHUS ~ MEXIYy  OpPraHM3MaMH:  KOHKYpPEHIUS,
XUIIHUYECTBO, CUMOMO3 (MyTyaslH3M, KOMMEHCAJIM3M), MNapa3suTU3M (3KTO- H
sHAoMapas3uThl). [I[puMepsl OMOTHYECKUX B3aMMOOTHOIIICHUN B IPUPO/IE.
Jemoncmpayuu. Buneodparmentsl u ¢otorpaduu Mo TeMe: XapaKTepHBIC
OMOTreoleHO3bl MPUPOAHO-KIUMATUUECKUX 30H Poccun; pa3ButHe mpencTaBieHUN
O TIPUPOJIC CBETA; OWMOJIOMUHECIICHIIWS, TEIUIoNepenaada W TEIUIONPOBOIHOCTD;,
OMOTHYECKHE B3aUMOOTHOIIIEHUS MEXTy OpraHU3MaMU;

KapTel: nmpupoaHo-kiIuMaTudeckux 30H Poccuu, nmouBeHHas kapta Poccun.
[Toptpersl: @. I'pumanbau, X. Iroiirenca, O. @penens, M. Ilnanka,
Jx.Makcenmma, B.B. [lokywaeBa. Illkana »snekTpoMarHUTHBIX BOJH JIXK.
Makcsenna. OTpaxkeHue u TpejomiieHue cBeTa. Jlucrepcuu cBeta U oOpaTHBIN
HKCIIEPUMEHT M0 «CMEIICHUIO» 1BETOB. SBnenHue nudpakuuu. KuBble uIu
repOapHble HK3EMIUIAPHI MPEJICTABUTEICH CBETOMIOOMBBIX M TEHEBBIHOCIHMBBIX
pacteHuii. PaboTa MpOTUB CHJI BHEIIHETO JABJICHUS 3a CUET PACIIMPEHHS rasa.
OlekTpr3anms BOJbl. AHOMalbHas TEMIIEpaTypHas 3aBUCUMOCTb IIJIOTHOCTH
BOIbl. Hucxomsmmii ITOTOK XOJIOJHOM M BOCXOJAIIUNA IIOTOK TEIUIOM BOJEL.
Bpicokoe TMOBEPXHOCTHOE HATSKEHHE BOAbL. PacTBOPUMOCTH BEIIECTB B
HEMOJSIPHBIX M TIOJSIPHBIX  pacTBOpUTENSIX. [IpoBepka 3JIEKTPOMPOBOJHOCTH
pacTBOPOB AJIEKTPOJMTOB M HE3EKTponauToB. Omnpenenenue pH pactBopa
PA3JIMYHBIX XXUJIKOCTEW. B3amMojiercTBre BOABI C METaUlaMi. B3anMojiencTBue
BOABl C OKcuaamu. ['miponu3 coliel, 0Opa30BaHHBIX CUJILHBIM OCHOBAaHHEM U
ciaboit KUCI0TOM U HA00OPOT. PacTeHus pa3nuyHbBIX TPYMNN MO OTHOIICHUIO K
KOJIMYECTBY BOJIbI B OKpY KaroOIIeH cpefie (3KUBbIC WU TepOapHbIe IK3EMIUISIPHI).
[Tepexon cpeaHel coy B KUCIYI0 U Ha000poT. [IpuroroBieHne KecTKOM BOIBI U
uccienoBanue ee coiicTB. [lomyuenue ruapokcokapOoHaTa Meau (MajaxuTa) U
HCCJIEIOBATh €0 CBOMCTB.

Jlabopamophvie onvimer.  1.Habmonenne wuHTEpHEpEeHUMOHHOW KapTHUHBI Ha
MbUTBHOU TUIeHKe. 2.HabOmogenue audpakimoHHoil kaptunbl. 3. HabGmronenue
pacpoCTpAaHEHUsI BOAHBIX PACTBOPOB IO PACTEHUIO.

Ilpaxmuuecxas paboma Ne 1. H3yuenue npucrnocoOJIEHHOCTH OPTraHU3MOB K CpeJie
oOuTaHusl.

Ipaxmuueckas paboma Ne 8. syuenune n300pa>keHusi, 1aBa€MOTO JIMH30H.
Ilpakmuueckas paboma Ne 9. UccnenoBanue cpeabl pacTBopa COJel U coka
pPaCTEHUMN.

VIl.IIpocrpancTBo u Bpems (6 4)

[Tonstua  mnpoctpancTBa U BpeMeHHU. [IpocTpaHCTBO M BpeMsl B KJIACCHYECKOU
MexaHuke HprotoHa. AGcomoTHOE MpocTpancTBO. OAHOPOAHOCTH TPOCTPAHCTBA.

N3oTponHOCTh npocTpaHcTBa. MHepuuanpHas cucrema OTCUeTa M MEPBBIM 3aKOH
Herotona. IlpeoOpazoBanusi ['anmwiess ¥ mpuUHLUMI OTHOCHTENbHOCTU [ammmes.
AbGcomotHoe Bpewms. CnenuanbHas Teopusi oTHocutenbHocTH (CTO). JIBa
noctynata CTO u OCHOBHBIE CIIEJICTBUS, BbITeKaromue u3 Hux. OO0mas teopus
otHocutenbHocTH (OTO). buoputmbel.  buoputmbl. Tunsl OMOPUTMOB:



¢uznonornyeckrue U sKosornyeckue. [Ipumepsl pa3ziavuHbIX THUIIOB OMOPUTMOB Y
pacTeHnil 1 )XUBOTHBIX. PoTonepuoansM. buoputMsl yenoseka. J[ucHHXpoHU3M.
Crocobsl mepemaun uHGopManuu B xKuUBoM mpupone. IlepBas u BTopas
CUTHaJbHBIE cucTeMbl. OOMeH wuH(OpMalMeld Ha Ppa3TUYHBIX  YPOBHSX
OpraHu3aluu KU3HH. Peakun MaTPUYHOIO CUHTE3a (mpuHUHAIT
KoMIieMeHTapHoctn). @aronutos. Peduiekc, tonorus. Madopmanms 1 demoBex.
Bo3HUKHOBEHHE U pa3BUTHE HOCHUTENEH MH(GOpPMAIMU C IPEBHEUIINX BPEMEH 10
HAIIETO BPEMEHH. DBOJIIOLUS COBPEMEHHBIX HH(POPMALIMOHHBIX PECYPCOB
Jlemoncmpayuu.

Buneodparmentsl u Qororpapuu mo Teme: pasNUYHBIE TUIIBI OHMOPUTMOB Y
pacTeHM U )KMBOTHBIX, COBPEMEHHBIE HHPOPMAILTUOHHBIE PECYPCHI.

ITopTpeTsl «COB» U «KAaBOPOHKOB)» - BBIIAIOLIUXCS AEIATEIICH HAyKH, JTUTEPATYPBI
Y UCKYCCTBA.

Tabnuiel o 6uocuHTesy Oelnka, GarouTo3y, peQIeKTOPHBIC TyTH.

11 knacc

Tema 1. IloBTopenne kypca 10-ro kiaacca (2 4)

MHoroo0Opasue ecTeCTBEeHHOTO MHpa: MEraMup, MaKpoOMHp, MUKPOMUD.
Bcenennasi, rajnakTWKW, 3BE3/bl, COJHEYHAs CHCTEMA: OCHOBHBIC IIOHATUS U
3aKOHbI JIBWKEHHUS HEOECHBIX Tel. 3eMils, €€ CTPOCHHE M TeOJIOTUYECKUE
obosouku. [Tonarue o mukpomupe u HaHomupe. buocdepa. YpoBuu opranuzaiuu
xu3Hu Ha 3emie. buocdepa u ee rpaHunpl. MoJeKyJISpHBIA, KIETOYHBIMH,
TKAHEBBIM, OPraHU3MEHHBIN, TMOMYJISIMOHHO-BUIOBON, OHOLIEHOTHYECKUNA U
OonocepHbIil YPOBHU OpPTraHM3aIlMU >KU3HU Ha 3emMjie. DKOJOTUYECKUE CHUCTEMBI:
OCHOBHbIE TOHATUS (LIENM NUTAHWSA, IHUIIEBbIE MHUPAMUJIBI, 3KOJIOTHYECKHE
(dakTopsl). OCHOBHBIE MOJOKEHNUS CHHTETUYECKOW TEOPUH SBOIOLUU.
EctecTBeHHbIl 0TOOp U ero ¢opmbl. MyTanuu u ux kiaccuukauus. Makpo- u
MaKpO3BOJIIOIMS. DIIEMEHTHI TEPMOJANHAMUKHA U TEOPUUA OTHOCUTEIBHOCTH.
Hauana tepMoaMHaMUKU. DJIEMEHTBI TEOPUU OTHOCUTEIBHOCTH.

Jlemoncmpayuu. BuneodparMeHThI U ClIaibl 10 TEME.

Tema 2. Mukpomup. Atoma. BemmectBa (244)

Ocnoenvle ceedeHus o0 cmpoeHuu amomd. IBOIIOUUA TPEACTABICHUN O
cTpoeHun atoma. Moxenu ctpoenust atomoB k. Tomcona m D. Pesepdopna.
[Toctynarsl kBanTOBOM Teopun H.bopa. [IpoTOHHO-HENTPOHHAs TEOpHS CTPOEHUS
atomHoro snapa J[. WBamenko wu B.['eitzenOepra. M3orombl. DnekTpoHHas
o0oyiouka aroMa. DHepreTudeckue ypoBHHU. [IoHSTHE O DIEKTPOHHOM OOJIaKe.
Ilepuoouueckuit 3axon. Omxpvimue J/[.H. Menoeneegvim nepuoouueckozo
3axkona. 1IpeanochbUIKM OTKPBITUS TMEPUOJMYECKOrO 3aKoHA. IlepBble MOMBITKU
kiaccudukanum xumudeckux anemeHToB. Otkpeite .M. MenneneeBbim
MEePUOJIMYECKOr0 3aKoHa. [lepnoanyHOCTh B M3MEHEHUH CBOWCTB XMMHUYECKHX
AJNIEMEHTOB W uX coeauHeHui. [lepmonnueckuii 3axkoH B ¢opmynuposke [.W.
MenpaeneeBa. CoBpeMEHHbIC TIPEACTABICHUS O MPUYMHAX MEPUOJAYECKOTO
M3MEHEHHUSI CBOWCTB XMMHMYECKUX AJIEMEHTOB U MX coeauHeHuil. CoBpeMeHHas



dbopmynupoBKa Mepuonyeckoro 3akoHa. [lepuoanueckas cucreMa XMMHUYECKHX
AJIEMEHTOB, KaK rpaduyeckoe 0ToOpakeHHe Mepuoandeckoro 3akoHa. CTpykTypa
nepuoauyeckor Tadmuiel. [lepuoasr (Oonpimre W Manble) U TPyl (TIaBHBIE U
MOOOYHEIE).

3Hauenue nepuoouUUecKo20 3aKOHA U NEPUOOUHECKOU CUCHEMbl XUMUYECKUX
anemenmos JI.H. Menoeneeea 0aa ¢hpopmuposanus ecmecmeeHHOHAYYHOU
KapmuHsl mupa.

[IporHocTrueckas cuia U 3HAYCHUE MEPUOAUYECKOrO 3aKOHA U IMEPUOAUYECKON
CUCTEMBbl. 3HAYCHHE TNEPUOJMYECKOTO 3aKOHA U MEPUOAUYECKOW CHUCTEMBI
xumuueckux snemeHToB Jl. M. MenneneeBa s pa3BUTHA HAYKUM U MMOHUMAaHUS
XUMHYECKON KapTUHBI MUPA.

bnazopoonwie zazwvl. braroponnsle ra3pl, IpUYMHA MX CYILIECTBOBAaHUSA B
aTOMapHOM cOCTOsIHUU. [IprMeHeHue O0JaropoIHbIX ra30B.

Honnaa xumuueckas ceazp. VIoHbl 1 ux knaccupukamus: mo 3apsay (aHUOHBI U
KaTHUOHBI), 110 COCTaBY (MPOCTHIE U clIOkHBIE). CxeMa 00pa3oBaHUsS MOHHOM CBSI3U.
HoHHbIE KpUCTATMYECKUE PEMICTKU. XIJIOPUA HATPUSI — TUITUYHBIN TTPEACTABUTEIIb
COCIMHEHUN C MOHHBIM THUIIOM CBSI3H.

Kosanenmnas xumuueckan céazp. KoBajneHTHas CBS3b KaK CBSI3b, BO3SHUKAIOIIAS
3a cuer oOpa3oBaHMs OOIIMX AJIEKTPOHHBIX Tap MYTEM NEPEKPbIBAHUS
ANIEKTPOHHBIX opOuTaiei. KpaTHOCTh KoBasieHTHOH cBsi3u. OOMEHHBIE U JIOHOPHO-
aKIENTOPHbIE MEXaHHU3MBbI oOpa3oBaHUs KOBQJICHTHOM CBSI3U.
OnextpoorpuniatenbHocTh (30). Krnaccudukamus koBajJeHTHBIX cBsizel: mo D0
(monsipHast ¥ HenoJisipHas ). Jumosnu.

Memannwt u cnnagvl. Memannuueckan xumuueckasn céazo. OO0mME PU3NYECKUE
CBOMCTBAa METAJUIOB: 3JIEKTPONPOBOJHOCTh, MPOYHOCTh, TEIUIONPOBOJHOCTD,
METaJUTMYECKHi OJ1ecK, mmacTuyHoCTh. CIilaBbl UepHble U I1BeTHbIE. CTajb, YyTyH.
Jlatynb,  OpoH3a,  Menabxuop.  MeTauinueckas  CBSI3b.  3aBUCHUMOCTH
AIEKTPOINPOBOIHOCTH METAIIIOB OT TEMIIEPATYPHI.

Moanexynapnuo-kunemuueckasa meopusa. OCHOBHBIE TOJOKEHUS MOJEKYJISIPHO-
KMHETUYECKOUW Teopuu. MneanbHblil Ta3. YpaBHEHUE COCTOSIHUS UACATBHOTO Tasa.
Azpezamnbie cocmoanusa eeuyecme. 1'a3000pazHoe coctosiHue. 3akoH ABOrajipo u
ciencTBusi M3 Hero. MonspHbld 00beM ra3oB npu H.y. JKuaKoe COCTOSIHUE
BeecTB. Tekyuectb. TBepaoe coctosiHue BemiecTBa. Kpuctaimmmueckue pemeTku
Pa3HBIX TUIIOB ISl TBEPAOTO COCTOSAHMS BemecTBa. [lonatne o minazme. Bricoko-
Y HU3KOTEMIIEpaTypHas MJIa3Mbl U UX IPUMEHEHUE. B3anMHbIe Iepexoibl MEX1y
arperaTHbIMHU COCTOSIHUSIMU BEILIECTB.

Ilpupoonwuit 2a3. lpupoHbIA Ta3, €ro COCTaB M HAIPaBJICHUS HCIIOJb30BaHUS B
KaueCcTBE TOIJIMBA M XUMHUYECKOro chipbsi. KonBepcusa merana. CUHTE3-ra3 M €ro
WCIIOJIb30BAHUE JUIS TOJYYEHUS CHHTETHYECKOro O€H3MHAa ¥ METaHoJIa.
[IpenenbHble W HeNpeAenbHbIe YIIeBoAOpoAbl. KadecTBeHHBIE peakIuu Ha
KpaTHYO CBA3b. buoras.

Kuokue eewgecmea. Hegpms. HedTh, ee coctaB, (usnueckue CBOWCTBA U
MPOUCXOXKJIEHHUE. DKOJIOTMYECKHE TIOCHEACTBUS pa3iuBa HePTH M CrOCOObI
OOpBHOBI C HUMH.



[ToryTHeIit HedTSHOM ra3, ero cocraB. IIpomecchl mnepepabOTKu HePTH:
pextudukanys u KpekuHr. [IpoaykTel nepepadoTku HETH U UX UCIIOIH30BaHNE.
Teepooe cocmosanue eewyecmea. Kuokue kpucmannvl. Kpucramimyeckue u
amop(dubpie BemecTBa. [Ipu3Haku u cBoiicTBa amophHOCTH. OTHOCHUTEIHHOCTH
UCTUHBI B XuMHH. JKUJKME KpHUCTAUIBI W HMX NPUMEHEHHE B TEXHUKE.
OTHOCUTENBHOCTh WCTUHBI B OMOJIOTHH U (PU3HUKE.

Knaccugpurkauyusa neopzanuueckux eewjecme u ee OMHOCUMENbHOCHD.
Knaccudukanusa npuponnbix BemiecTB. OpraHuyeckue ¢ HEOPraHUYECKUe
BemectBa. M3omepusi. Krnaccudukaiuss Heopranudeckux BemiectB. [IpocTsie
BEIIECTBA: METAJUIbl, HEMETAIUIbI, O1aropoHbie ra3bl. OTHOCUTEIBHOCTD JIEICHUS
MIPOCTBIX BEHIECTB HA METAJUIBI M HEMETAJUIbl. AJUIOTPOIUS W €€ NPUYHHBIL.
CnoxHbIE BEIIECTBA: OKCHJBI, KHUCJIOTHI, OCHOBaHHUs, COJIU. OTHOCUTEINBHOCTh
KJIacCU(DHUKAIIMU CIOKHBIX BEIIECTB.

Knaccuguxayus opeanuueckux coeournenuiti. OCoOOEHHOCTH COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COeAUHEHNI. OCHOBHBIE MMOJIOAKEHUS TEOPUHU XUMUYECKOTO
crtpoenus A. bytneposa, @. Kekyine, A. Kynepa.

N3omepusi, kak (GYHKIUS XUMHUYECKOTO CTPOCHUS HA MPUMEPE STUIIOBOTO CIUPTA
U quMeTuiioBoro 3dupa. Ilpudrael MHOTOOOpa3usi OpraHMueCKUX COCAMHEHUH.
Knaccuduxanus opraHM4ecKuX COCAUMHEHUN. YTJIEBOJAOPOJbL: ajKaHbl, aJKCHBI,
aJIKUHBI, aJTKaJWEeHbl W apeHbl. Kiacchl OpraHUYecKuX COCIUHEHHUH, MOJICKYJIbI
KOTOPBIX cojiepKaT (YHKIIMOHAJIBHBIE TPYIIIbI: THIPOKCUIbHYIO, KapOOHWIBHYIO,
KapOOKCHIIbHYI0, aMUHOTrpynmny. OTHOCUTENIBHOCTh JIEJICHUSI OPraHUuYeCKHX
COEIMHEHUI HA KJIAaCCHI.

Ionumepoli. OCHOBHBIE TOHATHS XHMHUHU BBICOKOMOJEKYJSIPHBIX COEIUHEHHI:
MOHOMEp, TOJIMMEpP, DJIEMEHTApHOE 3BEHO, CTENEHb nojaumepuszanuu. CrocoObl
MOJYYEHHS] TOJMMEpPOB: pEaKUUU TMOJMUMEPU3ALMU U  MOJUKOHJICHCAIUU.
buononumMepsl 1 ux OUoJOTUYECKast POJib.

[lmactmaccel. TepMoruiactel M peakromiactel. [IpeacraBurenu miacTMace Hu
obnactu ux npumeHeHus. Bomokna. [Ipupoansie (KMBOTHOTO U PACTUTEIHLHOTO
MPOUCXOXKJCHUS) U XUMHUYECKHE (MCKYCCTBEHHBIE M CHHTETHYECKHE) BOJIOKHA.
[IpencraBuTen BOJIOKOH M 00JacTd uX npumeHeHus. Heopranudeckue
MOJIMMEPHI, KaK BEIIECTBA ATOMHOU CTPYKTYPHI.

Cmecu, ux cocmaeé u cnocoovt pazoenenusn. IloHsiTHE O CMECH, KaK CHUCTEME
COCTOSIINICH W3 pas3IMYHBIX XUMHUYeCKuX BemiecTB. Knaccudukamus cmeceid mo
BU3YaJIbHBIM TPU3HAKaM (TOMO- W TETEPOTeHHBIE CMECH) U 10 arperaTHOMy
COCTOSIHUIO (TBEpABIC, )KUJKHE 1 ra3000pa3Hbie cMecu). CocTaB cMeceii: MaccoBast
u obObemHas JoiM KomIoHeHTa cMecu. CrmocoObl pa3IelicHHs CMECCH.
Jucnepcuvte cucmemsl. Ilonsitue aucnepcHon cucrteme. Kiaccudukamms
JUCTIEPCHBIX CHUCTEM TI0 pa3MepamM JIUCIIEPCHON (a3bl U arperaTHOMY COCTOSIHHIO
JMCTIEPCUOHHON Cpeibl U AUCHepcHOM ¢a3pl. 3HA4YCHUE TUCIEPCHBIX CUCTEM B
pupoie, MIPOMBIIIJIEHHOCTH u MTOBCETHEBHOM KU3HU YeJIoBeKa.
['pybonucnepcHbie cUCTEMBbl M HMX KiIaccUPUKauus (CyCIEH3UHM, 3MYJIbCHUH,
a’pososin). [IprmMeHeHne ATUX CHUCTEM B TEXHUKE U ObITy. TOHKOIUCIEPCHBIC
(KoNIONIHBIE) CHUCTEMBI, WX Kiaccudpukamuss (3omu u renum). Koarynsuus.
Cunepesuc.



Jlemoncmpayuu.

Buneodparmentsl u (dortorpaduu mo TemMe: HEOHOBas peKiiaMa M aproHOBOMU
CBapKOH, JAMpwKaOied ¢  BO3AYLIHBIX IIAPOB, 3AlOJIHEHHBIX  TIEJIHUEM,
0anpHEONIOTUYECKUE PATIOHOBBIE BaHHBL. Pasnuunblie (OpMBI MEPHOANUECKOMN
cuctembl xumuueckux 3nemeHToB J.M.Menneneesa. [loptpersr: JI. Byabonpana,
JI. Hunscona, K. Bunknepa, A. bytnepoa, ®.Kekyne, A. Kynepa. Mogaenu
KPUCTAJUIMYECKUX PELIETOK: XJIOpHUJA HATpusA, MOJa, YIJIEKHCIOro rasa, ajiMasa,
rpadura. OOpa3ibl MHUHEPAJIOB M BEIIECTB C HMOHHBIM THUIIOM CBS3M (OKCHJIA
KaJIbLIUS, Pa3IMYHbIX COJICH, TBEPABIX IIENOYEH, rajiuTa, KaablliTa); BEIIECTB C
KOBAJICHTHBIM THUIIOM XUMHUYECKOH CBSI3H.

Komiekiuu: MeTaiioB, CIUIaBOB; BEIIECTB U MATEPUAJIOB, NOJy4aeMbIX Ha OCHOBE
NPUPOIAHOTO Ta3a; HEPTh U MPOAYKTHI €€ MepepaboTku; aMOp(HBIX BEIIECTB U
MaTepHayioB; MNPUOOPOB HA OCHOBE KUJAKUX KPUCTALIOB; MPOCTBIX M CIIOKHBIX
BEILECTB; IUIACTMAcC, BOJIOKOH, HEOPraHMYECKUX MOJUMEpPOB (MUHEpAIOB U
TOPHBIX MOPOM); OpPraHUYECKUX coenuHeHui. Juddy3us AymucThIX BEIIECTB C
ropsmerd JaMIIOYKH HakKaluBaHUs W JIud@y3uss NepMaHraHata Kajlus WA
cyinbdara meau (IT) B Boze.

[Ipubopel Ha OCHOBE HHU3KOTEMIIEpATypHOM IUIa3Mbl (Ta30Bble  Ja3ephl,
IJIa3MEHHbIE TTAHEJIH TE€JIEBU30POB U T.11.)

[ITapocTepkHEBbIE W OOBEMHBIE MOJEIM MOJIEKYJ MEPBBIX MpPEICTaBUTENEH
peAeNnbHBIX YIIeBOIOpOaAOB, cTpykTyp Oenka u JIHK. ®usnueckue cBoiicTBa
ra3oo0pasHbiX (MpomaH-OyTaHOBasi CMECh B 3a)KUTAJIKE), KUIAKUX (OCH3UH) U
TBEpJbIX (MapaduH) aJTKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTH B BOJIE.
['openue mnpomnan-0OyraHoBod cMecu (3akuranka). OTHOIIEHHE TPENETbHBIX U
HEIpENeNbHBIX YIJIEBOJIOPOJOB K PAcTBOPY IEepMaHTaHaTa Kajausi U OpPOMHOM
Bojie. OOpa3zoBaHue He(PTIHOM MJIEHKU HAa TOBEPXHOCTH BOJIBI.

OOHapyXeHue HenpeIeabHbIX COeAMHEHUM B )KUJIKMX He(PTenpoayKTax.
[Tonyuenne mmactuueckoit cepbl. I[lomyuenue Oenoro dochopa. Ilomyuenue
JUCTUIMPOBAaHHOM  BoAbl. (OuMcTKa CMECH KPUCTAJIOB  JUXpoMmMata U
nepmaHraara kamus. OOpasibl pa3IUYHBIX AMCIEPCHBIX CHUCTEM: 3MYJIbCHUH,
CYCIIEH3UH, a3pO30JiM, Telu U 30id. lloilydeHuwe KOJUIOMIHOTO pacTtBopa H3
xjaopuna xkenesa (1). Koarynsauus nosimydennoro pactsopa. Db dext Tunnans.
Jlabopamopnvie onvimel. 1. KOHCTpyupoBaHHWE MEPUOIUYECKON TaOIUIIBI
XUMHUYECKUX JJIEMEHTOB C HCIONb30BaHWEM KapTouek. 2. (O3HakOMJIEHHE C
KOJUIEKIIUSIMA METAJUUIOB U CIUIaBOB. 3. BpOyHOBCKOE IBMKEHUE YACTUI] TYLIU WU
[IBETOYHOW ThUIbIBI B Boje. 4. [lpoBepka mpubopa ajis MOJy4YCHHS Ta3oB Ha
FEPMETHUYHOCTb. 5. YBEJIMYEHUE JABJICHUS JKUIAKOCTH IIpU €€ CxaThuu. O.
CpaBHeHHE KOJeOaTeNbHBIX JBMKEHUN MOJIEKYJ BOABI U Jibjaa ¢ moMorisio CBY.
7. BpimapuBaHue pacTBopa MOBapeHHOW conu. DUIBTPOBAHUE TE€TEPOreHHOMN
cmecu. OTcTauBaHue, Kak croco0 paszieseHus: CMecel IeKaHTaIueil U ¢ TOMOILbIO
JEIUTEIbHON BOPOHKU. 8. O3HAKOMIIEHHE C JUCIIEPCHBIMA CUCTEMAMHU
llpakmuueckass paboma Ne [. W3ydenuwe ¢oTtorpapuil TpPEeKOB 3apsKEHHBIX
YacTHII.

Ipaxmuuecxas paboma Ne 2. Tlomydyenue, coOrpaHue U pacro3HaBaHUE Ta30B.



Tema 3. Xumudeckue peakuuu (8 )

Xumuueckue peakuyuu u ux kaaccuguxayusa. XUMUYECKUE PEAKIUU WU
XUMUYECKHE SBJIICHHUS, WX OTIWYUS OT (Qusnueckux sBieHud. Peaknum 06e3
W3MEHEHUS] COCTaBa BEIECTB: AJUIOTPONHU3AMM W H30Mepu3aluu. Peakuwnu,
UAYyIIME C U3MEHEHHEM YHCIa M COCTaBa BEUIECTB: COCJAMHEHMS, Pa3JIOKEHUS,
3aMenieHus, ooMeHa. Peakuuu, mpoTekaroniie ¢ BhICICHUEM WIN TOTJIOMICHUEM
TEIJIOTHI: 9K30- W JHAOTepMUYeckue.  Jlpyrue mnpusHaku Kiaccupukanuu
XUMUYECKUX peakiuii Ha npumepe cuHre3a okcuaa cepbl (VI): u3meHeHue
CTENIEHEH OKHCIICHHUSI DJEMEHTOB, OO0pa3ymoNIMX  BEHIECTBA, MCIOJIb30BaHUE
KaTaJln3aTtopa, arperaTHOE COCTOSIHUE BEILIECTB, HAITPABIICHUE IPOLECCOB.
Crkopocmb xumuueckoii peakyuu. 11oHATHE O CKOPOCTH XMMHYECKON PEAKIIUU.
['OMOreHHbIE W TETEPOr€HHBIE PEAKIMU. 3aBUCUMOCTb CKOPOCTH XHMHYECKOU
peaKkuuu OT MPUPOAbl PEATUPYIOMIUX BEIIECTB, UX KOHIEHTpPAUUU. 3aBUCHUMOCTh
CKOpOCTH peakuuu oT Temmneparypol. lIpaBuno Baut-T'odhda. 3aBucumoctsb
CKOPOCTH pe€aKIMh OT IUIOIIAJM CONPUKOCHOBEHUS BEIIECTB W  HAJIUYHS
KaTajau3aTopa.

Oopamumocme xumuueckux peakuyuii. HeoOpaTumble U 0OpaTUMBbIE pEaKIIUU.
CocTosiHrEe XUMUYECKOTO PABHOBECHUS I 0OPATUMBIX PEAKIIUH.

[Mpunmun Jle-lllarense. CmemieHre XUMHUYECKOTO paBHOBECHS OOpaTUMBIX
peakIuii B XMMUYECKOM MTPOU3BOJICTBE HA IPUMEPE CUHTE3a aMMHUAKaA.
Okucnumenvno-eoccmanogumeivhuvle peakuyuu (OBP). dnekmponus3.

CreneHb OKHCIIEHUS U ee ompejaesieHue no (opmysne coeaunenusd. [lonstue o6
OBP. Oxwucnurenb 1 BOCCTAaHOBUTEIb, OKHCIEHUE U BOCCTAHOBIICHHUE.
DIEKTPOU3 pacilyiaBOB U PACTBOPOB HA MPUMEPE XJIOPUAA HATPHUS.
DNEKTPOIUTUYECKOE TOJIYyUYEHUE aTOMUHMUS. [IpakTHueckoe NTPUMEHEHHE
anekTponn3a. ['anbBaHOIIACTHKA U TAIbBAHOCTET UL

Xumuueckue ucmounuku mokxa. ['aTbBaHMYECKUE DBJIEMEHThl Ha MpUMEpe
aneMmeHTa JlaHusnsa-AkoOu, MX yCTpOHMCTBO M MPUHLMI AEHCTBUA. Y CTPOMCTBO
OaTapeilki Ha MPUMEPE CYXOro MIEJOYHOrO AJIEMEHTa. Y CTPOMCTBO CBUHIIOBOTO
akkymyJsitopa. ["anbpBaHu3anus u anexkTpodopes.

Qu3uka Ha cayycoe uenoseka. AHTPOIIOMETPUA: U3MEPEHHUE IJIMHBI U MacCChl
TeNa, CIUPOMETPUS M KU3HEHHAs CEMKOCTh JIETKUX. TerjoBble H3MEpPEHUs WU
terioTepanus. MaMepenue aprepualibHOTO AaBieHus. [ UMepTOHUS U TUTIOTOHMS.

VYapTpa3ByKkoBas JUAarHOCTUKAa U TEpamnusl. DJeKTpoTepanus. Jlazepnas
Teparnus. MarHuTHbIi pE30HAHC M PEHTTreHOAMarHocTuka. dmarooporpadus.
Tomorpadus

Jlemoncmpayuu.

[Tomyuenue 6emoro docdopa. ['openue docdopa u pacrBopenue okcunaa gocdopa
(V) B Boze. Ilonyuenue u paznoxenue ruapokcuaa meau (I1). Bzaumopericteue
Kenesza ¢ pactBopoMm cyibdara meau (II). OnwIThl, WILTIOCTPUPYIONIKME MPABUIIO
beptomne — oOpa3zoBaHme ocajka, raza WIH CIa00ro 3JEKTPOIHNTA.3aBUCUMOCTD
CKOPOCTH PEaKIMU OT IPUPOJIbI BEIIECTB HA MPUMEPE B3aUMOACHCTBHS PaCTBOPOB
Pa3IUYHBIX KHCJIOT OJWHAKOBOW KOHIICHTPAIMU C OJWHAKOBBIMH TpaHyJIaMU
IIMHKa ¥ B3aWMOJCHCTBHE OJMHAKOBBIX KYCOYKOB MAarHus, IIMHKA M JKeJe3a C
COJITHOM KHCJIOTOW. B3anmoaencTBue pacTBOpa CEpPHOU KHUCIOTBHI C PacTBOpPaMHU



THOCYJIb(paTa HaTpUs pa3NIMYHON KOHILIEHTpauuu. B3aummopeilcTBue pacTBOpOB
CEpHOI KUCIIOTHI U THOCYJb(aTa HATPUS MPU PA3TUYHBIX TEMIIEpaTypax.
OOpatumMble peakIuu Ha TpuUMepe TModydeHus pojanuga skeneza (1) wm
HAOJIO/ICHUST 32 CMEILEHUEM PABHOBECHS 1O MHTEHCHBHOCTH OKPAaCKU MPOIYKTa
peaKuy Npy U3MEHEHUN KOHIICHTPAIIMH PEareHTOB U MPOTyKTOB.

['openune cepsl, kak OBP. Mogenb 3nekrponusepa. Mojienb 3MeKTpOIU3HON
BaHHBI JJIS TOJTYYCHHS ATIOMHHHMS. Konnekuust 6arapeex. CBUHIIOBBIN
akkymyJsitop. PoctoMerp, MEIUIMHCKHE BEChl, CIOUPOMETP, PTYTHBIH W
AJIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI PA3JIMYHBIX BUJIOB, JIa3epHasl yKa3Ka.
BuneodparmeHTsl U ciaiipl o TeMe.

JlabopamopHvie onvimsi. 1. Bausinue temnepatypbl Ha CKOPOCTh Peaklid OKCUAA
meau (I1) ¢ cepnoii kucnmoTtoi. PaznoskeHune mepokcuaa BOAOPOJA C MOMOIIbIO
okcuza Mapranua (1V) , a takke Karajasbl cbIporo kaprodens. 2. BeitecHeHue
Meu U3 pacTBopa cyibdata meau (I1) xxene3om.

lIpakmuueckas paboma Ne3. I3yueHne XUMHUECKUX PEAKIIUM.

Tema 4. 3nopoBbe (164).

Cucmemamuueckoe noJi0xyceHue 4en08eKa 6 Mupe HcugomHbylx.

buonorudeckasi kinaccudukainus 4denoBeka. [IpsaMoxokaeHue U ero BIUSHUE Ha
CKEJIeT YesioBeKa. Pyka — opran u nmpoaykT Tpyaa. Pa3BuTue ueperna u rojioBHOTO
Mo3ra 4esoBeka. llepBas W BTOpas CUTHalbHbIE CHUCTeMbl. buoconnanbHas
MpUpPOa YETIOBEKA.

I'enemuxa uenogexka u memoowl ee u3y4eHusi.

OCHOBHBIC TIOHSTUSI T'E€HETHUKHU: HACIEJICTBEHHOCTb, HW3MEHUYMBOCTb, TICH,
XPOMOCOMBI, MYyTalluld, TE€HOM, TEHOTHUII, (EHOTHN, JAOMHHHUPYIOIIUE U
peliecCuBHBIC MpHU3HaKu. ['eHOM dYernoBeka W ero pacmmdponka. [IpakTuueckoe
3HAYCHUE W3YUYEHHUsI TeHOMa uejioBeka. MeToabl U3ydYeHUs] TEHETUKH YeJIOBEKa:
reHeaJOrMYeCKHUi, OJIM3HEIOBBIM, [IATOTCHETUYECKH . I'eneTnueckue
(HacmencTBEHHBIC) 3a00JI€BaHUS YEIOBEKA.

@Duszuka uenosexka. Cxener ¢ TOYKUA 3pEeHUST (DU3NYECKOTO TOHSATHUS O phluare.
KpoBooOpaiienue B CBeTe  T'HAPOJMHAMHUKH: TYJbC, KPOBSHOE JaBJICHHUE.
Huddysus, kak ocHoBa GOpMUPOBAHUS MEPBUYHON U BTOPUYHON MOYM B MOYKAX,
a TakXe ra3oo0MeHa B TKaHAX U JIETKUX. TepMOperyssius ¢ MOMOIIbI0 KOXHU
MyTeM TEIUIONPOBOJHOCTH, KOHBEKLMH, HW3JIYy4YCHHUS W MCIAPECHUS BOJbI.
DJIeKTpoAMHAMUYECKass Tpupoaa Iepe/laud HEPBHBIX HMYJbCOB. OnTuyeckas
cucTema 3peHusi. AKyCTHYECKas CUCTeMa CIyXa U T0J0c000pa3oBaHue.

Xumusn uenosexka. XuMMUIECKHM COCTaB TeJjla YEJIOBEKA: JICMEHTHI U BEIIIECTBA, UX
kinaccudukanusa u 3Hauenue. Boma, ee pynkiuu. Boanbplii 6ananc B opraHusme
yesioBeKa. MuHepalibHbIE BEIIECTBA U UX POJb B )KU3HEACATEILHOCTU OpraHU3Ma
yesoBeka. 3a00JeBaHMs, CBSI3aHHBIE C HEJAOCTATKOM WJIM M30BITKOM HEKOTOPBIX
XUMHUUYECKHUX DJIEMEHTOB B OPraHU3ME YeJIOBEKa.

Bumamunot. Victopusi OTKpHITUST BUTAMHUHOB. BuUTaMuHBI, KaKk OHOJIOTHYECKU
aKTUBHBIC BEIIECTBA. bone3nu, BbI3BaHHBIC HEAOCTATKOM WM HM30BITKOM
BUTAMUHOB: aBUTAMHUHO3bI, TUIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI.

CyTouHas noTpeOHOCTh YeIOBEKa B BUTAMUHAX U UX OCHOBHbIE (DYHKIIUH.



Knaccudukanus ButamuHoB. BojopacTBopumble BUTaMUHBI Ha MpUMEpe
ButamuHa C. JKupopacTBoprMbIe BATAMHUHBI HA TIPUMEPE BUTAMHUHA A.

T'opmonut.

HepBHas u rymopanbHas peryisiiiiy MPOIECCOB KU3HEACATEIPHOCTH OpPTaHU3Ma.
["opMOHBI, KaK MPOAYKTHI, BEIpaOaThIBAEMEBIE JKeJIe3aMU BHYTPEHHEH CEKPEIIHH.
Knaccudukaims TOpMOHOB TO JKele3aM, KOTOpPhIE WX MPOIYIUPYIOT H TIO
xumMudeckod npuponae. CpoiicTBa TOpMOHOB. MHCYNIHH, Kak TOPMOH O€IKOBOM
OpUpoAbl. AJpeHaMH, Kak TOPMOH aMUHOKUCIOTHOM npupoabl.  CTepousHble
TOPMOHBI Ha TpPUMEpPE MOJIOBBIX.  ['umep- ¥ rUnoQyHKIUs Keyie3 BHYTPEHHEU
CEKpeIuHu.

Jlekapcmea. KpaTkue cBeJeHUS O 3apOKJICHUM W Pa3BUTUU  (HapMaKOJIOTHUHU.
Knaccudukanus nekapCTBEHHBIX CPEJICTB MO arperaTHOMY COCTOSIHUIO: >KHJKHE
(pacTBOpHBI, HACTOM, OTBAPBI, MUKCTYPbI, SMYJIbCUHU, CYCIICH3UU U JIp.), TBEPJIbIC
(mopomiku, TaOJETKH, MWJIIOJIU, KalCyJibl), MATKUE (Ma3u, JTUHUMEHTHI, MAaCTHI,
CBEYM). AJIKAJIOUIBI. Bakuunsr. XUMHUOTEPANIEBTUUECKUE TIPENIAPATEHI.
AHTHOMOTHKHU. Hapkotnueckne npenaparsl. Hapkomanust n ee mocieacTBus.
OnTuMaIbHBIA PEXUM TPUMEHEHUS JICKaPCTBEHHBIX MTPENapaToB.

300poswlit 00pa3 yncuznu. OusnyecKkue 310pOBbE U ero kpurepuu. llcuxuueckoe
3I0POBbE M €T0 KpUTepuu. HpaBCTBEHHOE 370pPOBHE U €r0 KpUTEpUH. 1pH
OCHOBHBIE COCTaBJISIIOIIME 3I0POBOTO 00Opasza >KU3HU: PEKUM JIHS, MPaBUIbHOE
nuTaHue, pu3ndeckas aKkTUBHOCThH U 3aHsATHE criopToM. DakTopkl, BiauUsIONIME HA
3I0POBbE YEJOBEKA: OKpY’Kalllas cpeaa, MNpoPUIaKTUYeCKas BaKIMHAIWA,
CTpECChl, BpEJHbIC MPUBBIYKUA. AJIKOTOJIU3M U ero nocieacTBus. Hapkomanus u
€€ MOCIEACTBUS.

Du3zuka Ha cayrcde 300p06bA uenoeeka. AHTPOIIOMETPUS: U3MEPEHUE JJIMHBI U
MacChl TeJla, CIIUPOMETPHUS U KU3HEHHAs! EMKOCTD JIETKUX. TemIoBbie M3MepeHus u
Teryiorepanus. 3MepeHne apTepraibHOTO JaBieHus. [ MIEPTOHUS W TUTIOTOHHUS.
VYapTpa3ByKoBasi IMArHOCTHUKA U Tepanus. DineKkTporepanus. JlazepHasa Tepamnus.
MarnuuTHsbIi pe30HaHC U peHTreHoauarnoctuka. @mooporpadus. Tomorpadus
Cospemennvie meOuyuHcKuUe MeXHON02UU

300posve uenosexa: cucmemuslii nooxoo. Hopmanvnas usuonocus uenosexa.
OcobenHocmu YHKYUOHUPOBAHUS ObIXAMENLHOU, KPOBEHOCHOU U OPY2UX CUCEM
opeanusma. Pusuonozuueckue noKasamenu OPeaHu3IMa Yea08exka U Ux HOpMaibHoe
3Hauenue. Meouyurckue mexuono2uu ouazHocmuky 3abonesanuii. Bozmoocnocmu
U nepcneKkmugvl Memooo8 NpOQPUIAKMUKY, mMepanuu U B0CCMAHOBIEHUs]
opeanuzma.  IloOxo0bt Kk nosvlueHuro  ekmusHocmu  cucmemvl
30pasooxXpaneHusl.

Hugpexyuonnvie 3ab01esanusn u ux npoguiakmuka

Ungexyuonnvie 3abonesanusi u ux e6o30youmenu. Cnocobvl nepeoauu
UHGDEKYUOHHBIX 3a00e8aHUll U Ccoyuanrbhvle GAaKmopvl, cnocooCmeyruwue ux
pacnpocmpanenuro. Uvumynnas cucmema u npunyunsl ee pabomoel. OcobeHnocmu
@YHKYUOHUpOBaHUs UMMYHUmMema y paszHvlx epynn HaceneHus. Cnocooul
NpOUNAKMUKU UHGEKYUOHHbIX 3abonesanuti. Baxyumayusa. Hanpasenennocmo
MeOUYUHCKUX npenapamos 01 00pvbObl ¢ UHPDEKYUOHHBIMU 3a001e8AHUAMU.



Ilpobnema pazeumust yemoudueocmu 6030yO0umernell 3a00/1e8aHUI.
Medicoynapoonsie npoepammuvl no 60pvoe ¢ UHGEKYUOHHBIMU 3a00NeBAHUAMU.
Hayka o npagunsnom numanuu

Memabonusm, kax obOMen 6ewecmeom U dHepeueli Ha YPOBHe Op2aHU3MA.
Ipunyuner  ¢ynxyuonuposanus  nuweeapumenvHou  cucmemsl. Kauecmeo
NPOOYKIMO8 NUMAHUS C MOYKU 3PEeHUsL IHEPLeMUUeCcKOU YeHHOCMU U COOePIHCAHUS]
NONE3HbIX U BPEOHbIX 6Beujecms 3Hauenue COANAHCUPOBAHHO20 NUMAHUSL OJisl
noooepacanusi 300posvs. lluwesvlie 000asKU: Noae3Hvle CBOUCMB8a U NOOOUHbBLE
aghghexmul ux ucnoavzosanus. Jueml u 0COOEHHOCMU UX NPUMEHEHUSL.

HHemoncmpayuu. Tabnunpl, BumeodparMeHTsl U claiael no Tteme: Ckener
yenoBeka. Mymsik «Topc denmoBeka». Mogens monekyiabl JIHK. Moaenu rnasa,
yXa, MOYKH, HEPBHOW CHUCTEMBI 4eloBeKka, Koxku. CkeneT yenoBeka. M3MepeHue
MyJbCa, AaBJICHUS, OCTPOTHI 3PEHHUS, TEMIIEPATYPhI TETA.

Komnexuuu: BUTAMUHHBIX  TIpEnapaToB, MEIUIMHCKUX TOPMOHAIbHBIX
MpenapaToB, JEKAPCTBEHHbIX (OPM  pPa3IUYHOTO arperaTHoro  COCTOSIHUSA,
JEKapCTBEHHBIX  (OpM  pa3IMYHOIO CIEKTpa JeWcTBUsA. buyperoBas u
KCaHTOMPOTEUHOBAsI PEaKIUu JIJIs penapara uHcyiauHa. [lopTpeTsl Bbiaaromuxcs
YYEHBIX, BHECIIMX 3HAYUTEIbHBIN KJaJg B (HapMaKoIOTHIO. PocTtomerp,
MEJIUIIMHCKUE BEChI, CIHUPOMETP, PTYTHBIM U BJIECKTPOHHBIA TEPMOMETPHI,
TOHOMETPHI PA3IUYHBIX BUJIOB, JJa3€pHAs YKa3Ka

JlabopamopHvie onvimeot.

1. M3ydeHne HMHCTPYKIMU MO NPUMEHEHHUIO alTE€YHBIX IMpErnapaToB BUTAMHHOB.
Omnpenenenue pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbl pactBopa
acrypuHa

Ilpakmuuecxas paboma Ne 4. OnieHKa UHIUBUTYIBHOTO YPOBHS 3/I0POBBSL.
Ilpaxmuuecxas paboma Ne 5. OuieHKa OMOJIOTHYECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe ecTeCTBO3HAHHE HA cJIy:KOe yesioBeka (14 u)
Onemenmapust au rnemenmapuvie wacmuyvl? Ilonatue o Pusnke BBHICOKHX
SHepruil. JIMHEWHBI YCKOPUTEIb dJIEMEHTAPHBIX YaCTHUL, aAPOHHBIA KOJUTAUIEP.
Jlemenne aTOMHOTO fAApa: MPOTOHBI, HEUTPOHBI. DyHIAMEHTAIbHBIE YaCTHUIIbI:
nentoHsl U KkBapku. DotoHbl. bO30HBI. AHTUYACTUILEI.

Bbonvwon adponnsiit konnaiidep. MOHTaX U yCTaHOBKA OOJIBIIIOTO aIPOHHOTO
koJutaiiaepa. [lpunuun nevicteus kosumanaepa. IIpoucxoxnenune maccel. bo3oH
Xwurrca. [Ipoucxoxaenrne Beenennoit. AHTUMUD.

DHnepzemuka u IHepzocoepescenue

IIpobnemvul anepeoobecneyenus: HAYUOHATbHbIE, PECUOHAIbHbLE, TOKAbHbIE.
3axomnvl coxpanenus maccol u sHepeuu. llpakmuueckoe npumenenue 3aK0HO8
coxpaHnenus. Buowl onepeuu. Césa3b maccol u sHepeuu. nekmpoanepausi u cnocoowl
ee noayuenus [lomydeHne 3JeKTPUUECKOTO TOKA € MOMOIIBIO AJIEKTPOTeHEpPATOpa.
Hetpanuunonnas sHepretuka. Tennosvie u cuoposnekmpocmaryuu. OCHOBHbBIC
MOHSTUS ATOMHOM SHEPreTUKu. PaanoakTMBHOCTL. fnepHbie peakuuu. ATOMHAs
cTaHius U npuHUMn ee padotel. ADC Ha OBICTPBIX HEUTpPOHAX. Paguon3oTonHbie
tepmodsiekrpuueckue reneparopsl (PUTEI'm), npuniun ux neiicteus. O6nactu



PUMEHEHUSI AaTOMHOM SHEPTETUKU. S0epHas sHepeemuKa u nepcnekmueul ee
UCnoIb308anUs. IHepeonompebiienue u dHep2odIhdhekmugHocme.
Ilpooosonscmeennasn npodnema u nymu ee pewrenus. I'eorpadus rojioma u ero
npuanHbl. OCHOBHBIC HAIlpaBieHUs B peneHnn [1pog0BOIBCTBEHHON POOIEMBL:

- HCTOJIb30BAaHHE XHUMHUYECKUX BeEIIECTB (yIAOOpEHHUs, PEryJsiTOpbl poCTpa,
(GhepOMOHBI, IECTHUIIHIBI, PETICTICHTHI );

- CO3JaHUE HCKYCCTBEHHBIX MPOAYKTOB TUTaHUS; - METOABI CO3JaHUs
BBICOKOIIPOU3BOIUTEIBHBIX COPTOB PACTEHUH U MTOPOJI AKUBOTHBIX.

Ocnogvl Ouomexnonozuu

[ToHsiTHE OMOTEXHOJIOTUH, KaK TPOU3BOJIUTEIHLHON CHIIBI OOIIECTBA,
UCIIOJIb3YIONIEH JKUBbIE OPTaHU3Mbl U OMOJIOTUYECKUE MTPOIIECCHI B TPOU3BOICTBE.
Tpu oTana cTaHOBJICHUS U pa3BUTUSI OUTEXHOJIOTUU: PAHHIS, HOBasl M HOBEMIIas.
Tpaouyuornas 6uomexrHoI02usL. NPOU3BOOCMBE0O NPOOYKMOB8 NUMAHUS,
nepepabomka omxo008. Monexynapnas ouomexunonoeus. Cmpykmypa u QyHKyus
HyKkneunogvix kuciom. Cunmes oenxa. Knemounas unocenepus. I ennas mepanus.
lIpumenenue buomexnono2uu 8 30pagoOXpaHeHuU, CenbCKOM X03UCmee U OXpane
okpyorcaroweti cpedvl. I'ennas unxenepus. I eHHoMonupUIIMpoBaHHbIE
OpraHU3MBbI U TPACHCTeHHBIE MPOAYKThl. Kinerounas unxenepus. Kinonupopanue.
OMOpUOHANIbHBIE W CTBOJIOBBIE KJIETKU. buosiormyeckass WHKEHEpUs, KaK METO]I
WCIIOJIB30BaHUs MHUKPOOPTaHW3MOB B KadyeCTBE OHMOPEAKTOPOB JJisI MOJYy4YEHUS
MPOMBIIUICHHOW  NpoAyKuuu. (OCHOBHBIE  HANpAaBJICHUS  UCIIOJIb30BaHUS
dbepMeHTaTUBHBIX TpolieccoB. MiMMooOunm3oBanubie hepMeHThl. Mupogoti psinok
ouomexnonozul. [lepcnexmugvl pazgumus poCcCUticKo2o cecmerHma.
Hanomexnonozuu u ux npunosicenue

Hanouacmuywl 6 orcugoti u Hedxcusoi npupooe: pasmepwvl, Munvl CMpPYKMypbl,
@yHrkyuonanvhas 3navumocmos. OcobeHHoCmu PUIULECKUX U XUMUYECKUX C8OUCME
Hanouacmuy. Camoopeanuzayusi. MemoOwvr noayuenusi nanoyacmuy. MemooOvwl
usyuenus Hanomamepuanog. Kouncmpyupoeanue wnanomamepuanos. Hoevle
MEXHON02UU, CMPOAWUEC HA UCNOIb308AHUU HAHOYACTMUY U MAMepuaos,
noayuaemvlx u3 Hux. IIoHSTHE O HAHOTEXHOJOTHUH, KaK YIPABIIEMOM CHHTE3€
MOJIEKYJISIPHBIX CTPYKTYp. J[Ba moaxoia B HAHOTEXHOJIOTHU: «CBEpPXY BHU3» U
«CHM3Y BBepx». MonekynspHblii cuHTe3 Hu camocOopka. HaHockomuueckoe
BBIpAIl[UBAHUE KPUCTAUIOB M  MOJUMEPU3ULIMA. YTJIEPOJHbIE HAHOTPYOKHU.
CuHepreTuka. Bausnue HAHOMEXHONO2UU HA pPA3eumue mexHuku. IKoA02u4ecKull
aAcnexm HaHOMexHOI02Ull.

Qu3uxka u 6vtm. HarpeBaTenbHbIe U OCBETUTEIbHBIC TIPHOOPHI. PazHoBUIHOCTH
JIaMIT: HaKaJIMBaHUsl, TAJIOTEHHBIE, TIOMUHECIIEHTHBIE, CBETO/IUOHBIE.
MuxkpoBosHoBas ieub (CBY-neus) u mpuHmum ee padboThI.
KunkokpucTtaminyeckre 3KpaHbl U JUCIUIEH, UX YCTPOMCTBO. DJIEKTPOHHBIN
tepmoMeTp. JlomamHue poOOThL. PamuonepenaTyuku M paJAMONPUEMHUKH.
[IpuHIMOIMATBLHOE YCTPOMCTBO TeleBU3opa MW TeneBuieHua. CHyTHUKOBasS W
COTOBAs CBSI3b.

Xumusa u 6vim. Moroue 1 yuctaiue cpeActBa. I[loOBEpXHOCTHO - aKTUBHbBIE
BemectBa (ITAB). OrGenuBarenu: XUMUYecKue U onTudeckue. MHCEKTULMABI -



cpencrtBa s OOpbObI C HACEKOMBIMH. XHMHUYECKHE CpEACTBA TUTHEHBI U
kocMmeTukH. [IunieBbie 100aBKU, UX MapKUPOBKA.

Cunepzemuka.

[TonsiTHE O CHHEPIETHKE W CAaMOOPTAHM3AIMU OTKPHITHIX cucteM. OOmue
NPUHLUINBI CUHEPTeTUKU. Touka Oudypkauuu u arrpakt. Posib cuHEpreTuku asis
M3YUYCHHUS]  TOPUPOJHBIX U COUMANBHBIX  siBlieHWH.  CTpyKTypupOBaHUE
MaTepUaIbHOTO MUPA U €ro U3yUYeHHE CIEIUAIBHBIME pa3ienaMu (GU3NKY.

@DopMBbI IBIXKEHHS] MAaTEPUH.

Ecmecmeo3nanue u uckyccmeo. 30510TO€ CEUEHUE U €r0 HCHOJIb30BAHHE B
MPOU3BEJCHUSAX APXUTEKTYPHI, >KUBOMKUCH, CKYJIbOTYphl.  [locienoBareabHOCTH
®uboHnayun, ee MpPUMEHEHHWE B UCKyccTBe. PacmpocTpaHeHHOCTb IpaBuia
30JI0TOTO CEYEHMs] U ToclienoBaTelbHOCTY PUOOHAYYM B KUBOM MpHUPOJIE.
buonuka u apxuTekTypa. B3anMONPOHMKHOBEHHUE €CTECTBO3HAHUS U UCKYCCTBA.
Jlemoncmpayuu.

Tabnuupl, BuaeopparmMeHTsl 1 Gpororpaduu mno Teme.

[Toptpersr:  JIx. Yensuka, II. Xwurrca, JI.M. Jlenepmana, M. ®apanen,
A.A.bekkepens, M. Cknanosckasa-Kropu, JI. Melitaep, O. ['ann

Jlabopamophvie onvimol. 1. I3MepeHre napaMeTpoB KUCTH PYKH

IIpakmuuecxas paboma Ne 6. VI3ydenue sBICHHsI JIEKTPOMAarHUTHON WHIYKITUH.
Ilpakxmuuecxkass paboma Ne [. V3ydeHwe 30J0TOr0 CEUYEHHUSI Ha Pa3IMUYHBIX
00BEKTaXx.

Tema 6. Bkiaa coBpeMeHHBIX yueHbIX B (popmupoBanue EHKM (2 gaca)

N3yuenune Ouorpaguu COBPEMEHHBIX POCCHUHCKMX YyueHbIX. OIlleHKa BKJIaJa
COBPEMEHHBIX poccuiickux yueHbix B ¢dopmupoBanne EHKM. Ilocnennue
OTKPBITHS B 00JIACTH €CTECTBEHHBIX HAYK.

TemMaTn4yeckoe IVIAHKPOBAHKE C YKA3aHUEM KOJIHYECTBA 4YaCOB, 0TBOAUMbIX
HA 0CBOCHME KAXKI0U TeMBbI.

Conepxanue
Nonm | Tema BOCIIMTAaHUA
/m Kommnuecr KonTpon
[IpakTn
BO 4acOB bHBIE
YECKHUE
o paboThI
. | paOoTHI
paboueit
porpamMm
e
10 xkaacc
1. Bsenenue 2 Bocrnuranue
TPpaXXAaHCTBCHHOCT
2. EcrecTBO3HAaHME U METOBI 12 3 ¥ ¥ [IaTPHOTH3MA
MO3HAHUS MUpa




Meramup. OcBoeHne KocMoca

O6omouku 3emin 9
Makpomup. Hayku 06 15
OKPY’KaroIEH Cpeie.

buocdepa

AbGuoTtnaeckue GakTopsl U 17
MIPUCTIOCOOJICHHOCTh K HAM
’KUBBIX OPTaHU3MOB
[IpocTpaHcTBO U Bpems 6

IPU U3YYCHHUH

My TEIIECTBEHHUKO
BHU
NEepBOOTKpPHIBATEIIEC
1; CO3HATEIBHOE
OTHOIICHUS K
pUPOJE U
OKPYIKaIOIIEMY
MUPY; pacuIupeHue
Kpyrosopa
yYaluxcs npu
MOMOILU U3yUYEHUS
Ppa3IUYHBIX
YTOJIKOB 3eMJIH;
MTOBBILIICHHE
YpOBHS
9KOJIOTHYECKOM
KYJbTYPBI.

dopMupoBaHUe
YBaXUTEIHLHOTO
OTHOILIEHHUS K
TPYy, K YEJIIOBEKY
Tpyna, K
JOCTHKCHHSIM
OTEYECTBEHHOMN
HayKU U
MPOU3BOJCTBA, HA
paszBuTHe
WHUBUTyaIbHBIX
MOTEHITUATBHBIX
npohecCuOHATBHBI
X CIIOCOOHOCTEM
MOJIOJIOTO
rpakJaHUHA, Ha
MOBBIILICHUE
MOTPeOHOCTH B
onpeieTICHUU
CBOETO MeCTa B
COIATHHO-
SKOHOMUYECKOM
pa3BUTUU
POCCHUICKOTO
roCyJ1apCTBa;

- (hopmupoBanue
OIIbITa BOCIIPUSATHS,
MIPOU3BOJICTBA U
TpaHCIALUU




nHpopmanuu,
Mporara’upyoIe
W NPUHIIUIIBI
MEXKYJIbTYPHOTO
COTpYAHHUYECTBA,
KYJBTYPHOT'O
B3aMMOOOOTaleHH
s, IyXOBHOU H
KYJIbTYpHOH
KOHCOJIM/IALINH
oO1miecTBa, U OIbITa
MPOTUBOCTOSHUSA
KOHTPKYJbTYpE,
JECTPYKTUBHOMN
Iporarasjie B
COBPEMEHHOM
UH(GOPMaIMOHHOM
MIPOCTPAHCTBE.

- I3YUYCHHE
PETHOHAJILHBIX H
ATHOKYJIBTYPHBIX
0COOEHHOCTEH
IKOJOTHYECKOM
KYJbTYPHI.

Bcero:

68 u

11 xkaace

[ToBTOopenue kypca 10 knacca

2

Muxkpomup. ATOMBL.
BemecTsa

24

10.

XUMHUYECKHUE PEeaKIun

11.

UenoBek 1 310pOBbE

16

12.

EcrectBo3HaHMe Ha City»)0e
YeloBeKa

14

13.

Bxiaa coBpeMEHHBIX YUEHbIX
B (hopmupoBanr EHKM

Bocnuranne
HPABCTBEHHOT'O
OTHOIIICHHE K
TpyAy, IPUPOZE,
00111ecTBY.
Hayunoe
MO3HAHUE, HHTEPEC
K TIPUPOJIE
HEPa3PHIBHO
CBSI3aHBI C
BOCTIPUSTHEM
KPacOThI
OKPY’KaIoIIeTo
MUpA.
dopMHpOBaHHE Y
00y4Jaromuxcst
Hay4HOTO
MHUPOBO33PEHUS,
Oa3upyromerocs Ha
[[EJIOCTHOCTH U
€IMHCTBE MTPUPOIBI
1 00IIIECTBa, UX




MHOT000pa3uu,
CUCTEMHOM U
YPOBHEBOM
MOCTPOCHHUH,
€IMHCTBE YelIOBEeKa
Y TIPUPO/IBL.
Bocnuranue
3a00TJIMBOTO,
OEepeKHOTO
OTHOIICHHUS K
IPUPOJIE U BCEMY
KUBOMY Ha 3emiie,
pa3BuTHE
MOHUMAHHUS
EHHOCTHU
IPUPOJIBI,
TOTOBHOCTHU K
parMoHaTLHOMY
PUPOJIONOIB30BAH
U0, K yYacTHIO B
COXpaHEHUU
IIPHPOJTHBIX
00raTcTB U KU3HU
B I[CJIOM.

Bcero:

66 yacoB

Hroro: 134 yaca, BKJI04Yasi NPAKTUKYMbI




