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[TOACHUTEJIBHAA 3AIIMCKA

PabGowas mnporpamMma IO €CTECTBOSHAHMIO COCTaBJICHa Ha OCHOBE
(enepasbHOrO KOMITOHEHTa TOCYAAapCTBEHHOTO CTaHAApTa CPEJHEro
(monHOTrO) O0WIETO 00pa3oBaHuUs, a TAKXKE CIEAYIOIIUX HOPMATHUBHBIX
JOKyMEHTOB:

1. @enepanbubiii 3akoH  oT 29.12.2012 roma Ne 273-d3 «0O6
obpazoBanuu B Poccutickoir @eaepanumy;

2. [Iporpamma cpeanero oOmiero oOpa3oBaHUs MO €CTECTBO3HAHUIO
s 10-11 kmaccoB (6a30Beiit ypoBenb) (ABTopsl C. A. TurtoBa, 1. b.
Aradonosoii, B. 1. CuBorna3ona).

Kypc orpaxkaer TpeGoBanus (yHIAMEHTAIBHOTO  sijipa
coliep>kaHUsi  oOmiero  oOpa3zoBaHusi W TpeOOBaHUS K
pe3yJibTaTaM  OCBOCHHUSI  cpeliHero  (IOJHOTro)  oOIIero
oOpa3oBaHUsI, MpEeACTaBIICHHBIC B deneparbHOM
rocyJ1apCTBEHHOM 0OOpa30BaTEJIbHOM CTaHAApPTE CPEIHETro
(momHOTO) oOOmEro ob6pa3oBaHus. B HeM TakXke YYTCHBI
OCHOBHBIC HJICH Pa3BUTHUS U (HOPMHUPOBAHHS YHUBEPCAITBHBIX
y4eOHBIX JAEUCTBUM JUIss cpeaHero (IMOJIHOTO)  OOIIero
oOpa3oBaHmUsI.

OBLIAA XAPAKTEPUCTUKA VYEBHOI'O IIPEJAMETA

N3yueHne ecTecTBO3HAHUSI HAa CTYIIEHU CpeaHero (IMOJHOrOo)
o0111ero oOpazoBaHusi BHOCUT MPU3BAHO O0ECIIEUNTh:

] (opmupoBanue cucTemMbl OMOJIOTHUYECKUX, XUMHUYECKUX U
(pm3nuecknx 3HAHWN KaK KOMIIOHCHTOB €CTECTBCHHOHAYYHOM
KapTUHBI MUPA;

] pa3BuTHE JIMYHOCTH 0o0yJaroImxcs, UX
WHTCJUICKTYyaJIbHOE HW HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
(opMmupoBanne y HHX TyMaHUCTHYECKHX OTHOIIEHUH W
AKOJIOTHYECKH I1eJIeCO00pa3HO-

ro MOBEACHUSI B OBITY U TPYJIOBOU JICSITETHbHOCTH;

° BBIPAOOTKY TMOHHMMAaHUsI OOIIECTBEHHOU MOTPEOHOCTU
B pa3sBUTHHU €CTSCTBO3HAHHs, a Takke (OpMHUpPOBAHUEC
OTHOIIICHHSI K OMOJIOTHH KaK BO3MOYKHOUW oOJlactu Oynmylieit
IPaKTUYECKOM

eI TECIbHOCTH.



B  koHmemmum = JIyXOBHO-HPAaBCTBEHHOI'O  pa3BUTHUSA |
BOCIIMTaHUsl TpaxaaHuHa Poccum B KayecTBe BaKHEHMIIMX
TpeOGOoBaHUNM BbIABUTAECTCA (POPMHUPOBAHUE y  yYaIIUXCS
FOTOBHOCTU M CHOCOOHOCTH BBIpaXKaTb M OTCTaMBaTh CBOIO
MO3UIINIO, KPUTUYECKH OILICHUBATh COOCTBEHHBIC HAMEPEHMHS,
MBICJIH u NeHCTBUS; CIIOCOOHOCTH coBepulaTh
CaMOCTOSITEIIbHBIE MOCTYINKH. OTH TNOCTYIKH ¢ JEHUCTBUS
YEeJOBEK COBEpIIaeT Ha OCHOBE  €CTECTBEHHOHAYyYHOU
KOMIIETEHTHOCTH U TYMaHHUCTHUYECKHUX HJICAJIOB B UX €IUHCTBE,
Tak Kak IpHUpoJia, OOLIECTBO U YEJIOBEK IIPEJICTaBIISIIOT COOOM
LICJIOCTHYIO B3aUMOCBSI3aHHYIO CHUCTEMY. B JTOCTHIKEHUH 3THX
TpeOGOBaHUN OOJIBIIYIO POJIb UI'PAET €CTECTBO3HAHUE, KOTOPOE
npu3BaHoO (opMHpOBaTH y ydaluxcs He ¢parMeHTapHoe, a
LIEJIOCTHOE BOCIIPUSATHE OKPYIKAIOIIETO MUPA.

Kypc mocTtpoeH B COOTBETCTBHE C JIOTMKOM M CTPYKTypOM
BOCIIPUSITUST YYEHUKOM €CTECTBEHHOI'O MHpa B CHHTE3€e
dusnueckux, XUMUYECKUX u OHOJIOTHYECKHUX
MPEACTABIICHUM.

B kypce mnpeacraBieHbI BaKHEHIIHWE TIOHSTHS, 3aKOHBI U
TEOPHUM YACTHBIX YYEOHBIX AMCLMIUINH, KOTOpbIe 00O0O0IIEHBI B
€CTECTBCHHOHAYYHBIEC TIOHSTHUS, 3aKOHBI W TEOPHH, a TaKXKe
Ba)XXHEMIIIME NOpPUKIAJIHbIE AaCHeKThl, CBSI3b H3y4yaeMoro
Marepuajia C OKHU3HBIO, 3HAKOMCTBO C  BaKHEHUIIIUMH
JIOCTUKEHUSIMU COBPEMEHHOTO Hay4YHO-TE€XHUYECKOTO
nporpecca (OMOTEXHOJIOTUH, HAHOTEXHOJOTHUHU ©W Jp.). B
Iporecce M3y4YEeHUsI €eCTECTBO3HaHUs OoybIlIoe BHHUMaHUE
YAENSIETCS DKCIIEPUMEHTY, JIAa0OpPaTOPHBIM H TPAKTHUYECKUM
paboTam.

Lean ecTecCTBEeHHOHAYYHOr0 OOpa30BaHHUSA B CTapIIed IIKOJeE
(opmMynupyrOTCS Ha HECKOJIBKUX YPOBHSIX: INIOOAJIbHOM, MeTa-
MpPEeIMETHOM, JIMYHOCTHOM ¢ TIPEJIMETHOM, Ha YpPOBHE
TpeboBaHUi K pe3yJibTaTaM OCBOSHUSI COJIEp>KaHUs MTPEIMETHBIX
IpOrpaMM.

I'moGanbHBIE  LENMM  €CTECTBEHHOHAy4YHOro  OoOpa3oBaHUs
SIBJIISFOTCST  OOIIMMMU  JJII OCHOBHOW HW CTaplied IIKOJbI |
OMpPENENSIOTC COLUMAIBHBIMU TPEOOBAaHUSIMHU, B TOM YHCIIE
W3MEHECHHEM COIMAJIbHONW CHUTYyallluh pa3BUTHI — POCTOM
WH(OPMAIIMOHHBIX IIEPErpy30K, HW3MEHEHUEM XapakKTepa Hu
CIIOCOOOM OOIIEHUSI U COLIMAJIbHBIX B3aUMOJAEHCTBUMN (00BEMBI
U CHOCOOBI TIOJYy4YEHHUsI HWH- (POopMalluM TMOPOXIAIOT P



0COOEHHOCTEH pa3BuUTHs COBPEMEHHBIX MHOJPOCTKOB).
HauGosnee mpoayKTUBHBIMH C TOYKH 3pEHHUSI pELISHUs 3ajad
pPa3BUTHUS moapocCTKa SABJIAROTCA coroMopajJabHas H
WHTEJUICKTyaJIbHAsA B3POCIIOCTb.

ITomumo sTOrO, TIOOAIBEHBIE 1IEAU (POPMYIIUPYIOTCS C yUETOM
paccCMOTpPEHMUsI  €CTECTBEHHOHAy4YHOIo  OOpa3oBaHMUsA  Kak
KOMIIOHCHTAa CHCTCEMBI 06p330BaHI/I51 B OCJIOM, IIOTOMY OHH
SIBJISIFOTCST Hanbosiee OOI1MMHU U COLIMAaIbHO 3HAYUMBIMU.

C Y4€TOM BbIIICHA3BAHHBIX ITOAXOI0B ri100aJIbHBIMU neiIsiMun
€CTECTBEHHOHAY4YHOI'0 0Opa30BaHUs SIBIISIFOTCS:

0 conmajam3danmsd 06yqafom1/1xcs1 KaK BXOXICHHC B MHP
KYJIbTYpbl M COLMAJIbHBIX OTHOIIEHUH, oOecnedynBaroliee
BKIIFOUCHHC yYalllUXCsda B Ty HWJIIHN HWHYIO I'PpYIIILYy HWIA O6HIHOCTI)
— HOCH-TEJIsI €€ HOPM, LIECHHOCTEMN, OpUEHTAIlu, OCBauBAE€MBbIX
B IIPOLIECCE 3HAKOMCTBA C MUPOM KHBOUW U HEKUBOU IIPUPO/IBI;
) npuodIeHre K I103HABaTEIbHON KYJIbTYpE KaK CHUCTEME
MO3HABaTEJIbHBIX (HAy4YHBbIX) ILIEHHOCTEH, HAaKOIIJIEHHBIX
o0nIecTBOM B chepe eCTECTBECHHBIX HAYK.

ITomuMo >TOro, ecTecTBEHHOHAy4yHOE€ oOOpa3oBaHME Ha
cTapIleil CTyIeH! IPU3BAHO OOECHEUYUTh:

) OPMEHTAIIUI0 B CUCTEME 3THUYECKHMX HOPM U ILIEHHOCTEH
OTHOCHUTEIBHO  METOZOB, pPE3yJbTaTOB W  JOCTHIXKECHMUU
COBPCMCHHBIX €CCTCCTBCHHBIX HAYK;

) pa3sBUTHE IIO03HABATEJIBbHBIX KadyeCTB JIMYHOCTH, B TOM
YHUCJIC TIIO3HABATCJIBHBIX HWHTCPCCOB K H3YUYCHHIO OGIIII/IX
€CTECTBEHHOHAYYHBIX 3aKOHOMEPHOCTEH M caMOMy HOpolEeccy
Hay4YHOTI' O

NO3HaAHUSA;

) OBJIaJIcHMe Y4eOHO-IIO3HABATEJIbHBIMU UM  1I€HHOCTHO-
CMBICJIOBBIMH KOMIIECTCHTHOCTsIMMN JJI q)OpMI/IpOBaHI/ISI
IIO3HABAaTEJIbHOM W HPABCTBEHHOW KYyJIbTYypbl, HAy4YHOTO
MHUPOBO33pEHUS,

a Tak)Xe METOJOJIOTMEM Hay4dHOI'o »JKCIIEpUMEHTa U
3JIEMEHTApHBIMU  METOJIaMHU  HCCJeJIOBaHUM B  oOJacTu
€CTECTBEHHBIX HAYK;

) ¢dopMupoBaHMe >KOJIOrMYECKOTO CO3HAHUS, IIEHHOCTHOI'O
OTHOUIEHMUS K )KHBOU U HEKUBOU MPUPOJIE U YEITOBEKY.

LHEHHOCTHBIE OPUEHTUPBLI COAEPXKAHUAKYPCA ECTECTBO3HAHU A
JIugyHOCTHP B Mpollecce AeATECIbHOCTH OBJIAJICBACT CHUCTEMOU




LICHHOCTEH, SIBJISIFOLITAX CST DJIEMEHTOM KYJIBTYPBbI u
COOTHOCAIIMXCA €  ©Oa30BBIMH  D3JIEMEHTAMH  KYJbTYPBI:
MO3HaBaTEeIbHOW, TpyJla W  ObITa, KOMMYHUKATHBHOM,
3THYCCKOM, SCTETHYCCKOM.

ITockonbKy camMO HOHATHE ILIEHHOCTH IIPEArojiaraeT HaJU4ue
LIECHHOCTHOI'O OTHOLIEHMUSI K IIPeIMETy, BKJIIOUAeT €IMHCTBO
OOBEKTUBHOTO (CaM OOBEKT) U CYOBEKTHBHOIrO (OTHOIIIEHHUE
CcyOBeKTa K OOBEKTY), B KayeCTBE€ LIEHHOCTHBIX OPUEHTHPOB
€CTECTBEHHOHAYy4YHOTro OoOpa3oBaHUs, KaK B OCHOBHOM, TaK U B
cTaplleld MIKOJIE BBICTYIIAIOT OOBEKTBI, U3y4dyaeMble B Kypce
€CTECTBO3HAHUSI, K KOTOPBIM Yy oOydarommxcs (opmMupyercs
LIEGHHOCTHOE OTHolIeHUEe. 1o cyTH, OpUEeHTHUPBI NPEACTABISAIOT
co0O0# TO, YeroMbl CTPEMHUMCS IOCTHYL. [Ipu 3TOM Beayuryro
poib B Kypc€ €CTECTBO3HAHUs UIPaloT I103HABATEJIbHBIC
IIEHHOCTHU, TaK KaK JaHHBIA Yy4YeOHBII mNOpeaMeT BXOAUT B
rpynny HOpeaMeTOB I103HAaBATEIbHOI'O ILIMKJIA, IJIaBHAs LEJb

KOTOPbBIX —— HU3YYCHHUC IMIPHUPOIBI. OCHOBy IMo3HaBaTEJIbHBIX
HeHHOCTeﬁ COCTAaBJSIFOT HAYYHbIC 3HAHHWA, HAYYHBIC MCETOAbI
ITIO3HAaHWsI. Ilo3HaBaTeIbHBIC IOECHHOCTHBIC OopucHTaAalu,

popmupyembie 'y oOyyarommxcs B HOpollecce U3YUYCHUS
€CTECTBO3HAHMSI, IIPOSIBJISIIOTCS B NOPU3HAHUM LIEHHOCTH
HAay4yHOTO  3HaHWus, €ro  INpPaKTU4YECKOH  3HAYMMOCTH,
JIOCTOBEPHOCTH, IIEHHOCTH €CTECTBEHHOHAYYHBIX METOJ0B
hcciaeqoBaHusT OOBEKTOB JKMBOM M  HEXWBOW MPUPOJIBI,
MNOHUMAHUMU  CJIOXHOCTH U  IIPOTHBOPEUYHUBOCTHU  CaMoOro
npolecca NO3HaHUA KaK N3BEYHOI'O CTPEMIICHUSI K UCTUHE.
Pa3zBurue MO3HAaBaTEIbHBIX LIEHHOCTHBIX OpHEeHTalu
coleprkaHUsl Kypca €CTEeCTBO3HAHUs MO3BOJIsIET c(hOpPMUPOBATH
YB@)XXUTEJIPHOE OTHOULIEHUE K CO3UJATEIbHOU, TBOPUYECKOM
JIeSITEeJIbHOCTH; MOHUMaHHUE HEOOXOJMMOCTH BECTH 3J0POBBIM
o06pa3 XKU3HHU, TOTPEOHOCTh COOIO/IaTh TUTHEHUYECKHUE HOPMBI
u MpaBuia; CO3HaATENbHBIN BBIOOD Oynyuiei
npodeCCUOHATILHOU NeSATEIIbHOCTH.

Kypc ecrecrBo3HaHusi obGiagaer  BO3MOXHOCTSIMHM  JUIS
(popMupoBaHUsT ~KOMMYHUKATHUBHBIX IEHHOCTEeH, OCHOBY
KOTOPBIX COCTaBJISIIOT IpoIecC OOIIeHMs, TpaMOTHas peyb, a
LIEHHOCTHBIE OpHEHTallUd HalpaBJIeHbl Ha BOCIIMTAaHHE
CTpeMJICHUsT 'y OOydYarolMXCsi TI'paMOTHO  IIOJb30BaThCs
HAay4YHOU TEPMHUHOJIOTHEH W CHMBOJHUKOH, BECTH JUAJIOT,
BBICJIyIIINBAaTh MHEHUE OIIIMIOHEHTAa, y4acTBOBAaTh B JHUCKYCCHH,



OTKPBITO BBIPAXXaTh U OTCTAMBATh CBOIO TOYKY 3PEHUS.
Kypc ecrecTtBo3HaHUsI, B HauOOJbIIEH Mepe MO CPaBHEHHUIO C
JIPYTUMHU IIKOJIBHBIMHM KypcaMH, HallpaBJieH Ha (OpMHUpOBaHUE
HPaBCTBEHHBIX IEHHOCTEeH — IIEHHOCTHU >KU3HU U OPUPOABI BO
BCEX €€ IPOSIBJIICHUSIX, B TOM YHUCJI€ IOHUMAaHUE CAMOLIEHHOCTH,
YHUKAJIBHOCTHU U HETIOBTOPUMOCTH BCEX MPUPOIHBIX OOBEKTOB,
BKJIIOYasi YEJIOBEKA.

LlennocTHbIe OpPHUEHTHPHI, bopmupyemsbie B Kypce
€CTeCTBO3HaHUsA B  cdepe  ICTeTHYECKHX  IEHHOCTeM,
MpEnojaraloT BOCIIMTaHHME y OOy4YarolIuXxcsi CIIOCOOHOCTH K
BOCHPUSITUIO U IIPpeoOpa30BaHUIO IPUPOABI 110 3aKOHAM
KpacoTbl, TAPMOHHUH; ICTETUYECKOIO OTHOIICHHS K OOBEKTam
JKMBOW M HEXKUBOW MPUPOBI.

Bce BbIllIe 0003Ha4YE€HHBIE [IEHHOCTH U [IEHHOCTHBIE OPUEHTUPBI
COCTaBJISIFOT B COBOKYITHOCTH OCHOBY st  (OpPMHUPOBAHHSI
IIEHHOCTHOTO OTHOIIEHHUSI K TMPHUPOJie, OOIIECTBY, YEIOBEKY B
KOHTEKCTE OOIIEYEeIIOBEYSCKUX IIEHHOCTEH HWCTHHBI, J00pa u
KpacoThl.

MECTO KYPCA ECTECTBO3HAHUAB BA3UCHOM YUYEBHOM IJIAHE
Kypcy ecrecTBO3HaHUsT Ha CTYIIEHH CpeaHero (II0JIHOTO)

oOmiero oOpa3oBaHUsI MPEAIIECTBYIOT Kypchbl OHOJIOTHH,
XUMHUU U (HU3UKH, BKITIOYAIONIAE DJIEMEHTAPHBIC CBEJCHUS O
OuoJsiornyeckux (KJIEeTKe, OpraHu3Me, BHJE, DIKOCHCTEME),
XUMUYECKUX (OeJikax, >Xupax, YIrJieBoJax, COJsIX, KHCJIOTax,
OCHOBaHUSX) ©W (Qu3nyeckux (TBEpPIBbIX Tellax, aTroMax,
MOJIEKYJIax) oobekTax. [lo cyTu, B OCHOBHOH MIKOJIC
npeoodjialaeT  coAeprkKaHUe, HalleJICHHOEe Ha  H3Yy4YeHHUE
OCHOBHBIX OOBEKTOB YKUBOU U HESXKHUBOU IMTPUPOIBI U HEKOTOPBIX
OUOJIOTUYECKUX, puzmaeckux u XUMHYECKUX
3aKOHOMEPHOCTEM.

B crapmeii mikose, onupasich Ha OTH CBEIEHUS, YUYUTEIb MOXKET
OoJiee MOJIHO W TOYHO C HAYYHOW TOYKH 3pPEHUSI PACKPBHIBATH
oOmue €CTECTBEHHOHAYYHBIE 3aKOHOMEPHOCTH,
MIPOSIBIISIFOIINAECS HAa PAa3HBIX YPOBHSIX OpPTraHU3aIUHU IIPHUPOIBI
(cybGaToMHBIE IIpOIIECChI, B3AaUMOJAECHCTBUS aTOMOB U MOJIEKYJ,
oOpa3oBaHHME HOBBIX BEIIECTB, J>KU3HEHHBIC IIPOIECCHI B
opraHm3mMax, OOMEH BeIIeCTB W TIpPeBpallleHuss DJSHEPIruH,
(poTocuHTE3, IBOIFOIHS, 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U
U3MEHYHBOCTH H T. JI.).



ConeprkaHHe €CTEeCTBEHHOHAYYHBIX KYPCOB B OCHOBHOM MIKOJIE
(pusukn, xXuUMHUH, OHOJIOTHH), BKJIIOYAIOIIECE CBEICHUS O
MHOroo0Opa3uu OpraHu3MOB, OHOJIOTHYECKOW MOpUpOJe U
COIIMAIIBHOW CYNIHOCTH 4YEJIOBE€Ka, OCHOBHBIX (DU3MUECKUX

3aKOHaX, CIY>XHT OCHOBOM JUIST U3YyYCHUS 001X
OHMOJIOTUYECKHUX, XUMHUYCCKHAX u dbuzngeckux
3aKOHOMEPHOCTEN, TEOpHUMU, 3aKOHOB, THUIIOTE3 B CTapLIeH
IIKOJIC, rae ocoboe 3HAUYCHHUE IpUOOpETAIOT

MHUPOBO33PCHUYECKHUE, TECOPECTUICCKUEC TOHSITHUSI.
EcrecTBO3HaHUE, XOTSI U OTHOCHTCS K IIpeaMeTaM I10 BBIOODY,
SIBJISICTCS o0s13aTeIbHOM 4acTbIO 0a30BBIX
001Ie00pa3oBaTeIbHBIX YYEOHBIX IIPESJIMETOB Ha CTYICHH
cpenHero (momHOro) obpa3zoBaHusi. Ha ero wu3ydeHue
orBoguTcsa 136 yueOHBIX YacoB, mo 2 4 B Hegento B 10-11
KJlaccax.

PE3YJIbTATBHI OCBOEHNMA KYPCA ECTECTBO3HAHUA

JlesTenbHOCT,  OOpa3oBaTeIbHOW  OpraHW3alldd  OOIIETO
oOpa3oBaHUsI B OOyUYE€HHUHN €CTECTBO3HAHUS B CpeIHEH (ITOJIHOI)
IIKOJIE  JIOJDKHA  OBITh  HampaBJIeHAa  Ha  JIOCTHIXKCHHE
00yYaroIIMMHUCS CIEAYIONINX JUYHOCTHBIX Pe3yJbTAaTOB!

o peaimn3anmunu 3THUYCCKUX YCTAHOBOK IIO OTHOIICHHUIO K
HAay4YHBIM OTKPBITUAM, UCCIICAJOBAHUAM U UX PE3YyJIbTAaTaM;
0 IIPpU3HAHUS BBICOKOM OEHHOCTHU KH3HHM BO BCCX €C

OPOSIBJIEHUSX, 3J0POBbsI CBOETO U JAPYTUX JIOAEH, peaau3anuu
YCTaHOBOK 3JI0POBOTo o0pa3a KHU3HU;

) c(OpPMUPOBAHHOCTH MMO3HABaTEIbHBIX MOTHBOB,
HaIlpaBJICHHBIX Ha TIIOJYyYE€HHME HOBOIO 3HaHUs B oOJacTu
€CTEeCTBO3HAHUsI B CBs3M C Oyaymied mnpodeccuoHaaIbHOU
JIeSITEIbHOCTHIO MJIM OBITOBBIMU IPOOJIEMaMH, CBSI3aHHBIMH C
COXpaHEHHEM COOCTBEHHOTO 3J/I0POBbs, OKpY>Karollel cpeabl U
AKOJIOTMYECKON 0€30I1aCHOCTH.

MeTanpeAMeTHBIMH pe3yJbTATAMH OCBOEHHS BBIITYCKHUKAMM
cTapuiei HIKOJIbI IPOTrpaMMBbl 110 €CTECTBO3ZHAHUIO SIBJISIFOTCSI:

) OBJIAJICHUE COCTABJIAIOIIUMHU HCCIEAOBATEIbLCKOU U
MPOEKTHOM AesATEeIbHOCTH, BKIIIOUasi yMEHUSI BUAETh MPOOIeMy,
CTaBUTH BOIIPOCHI, BbIJIBUTaTh TUIIOTE3BI, JlaBaTh
onpeleIeHUsA

OOHSATHM, KiIaccupuoupoBaTh, HAOIIOAATh, ITPOBOIAUTH



SKCIICPUMEHTHI, aenarb BBIBO/IbI u 3aKJIFOYEHUS,
CTPYKTYpHUpOBaTh MaTepHuall, TIC€HEPUPOBATh, OOBSICHSITH,
JIOKa3bIBaTh, 3alIUINATH CBOM HJICM U OINPEACNISITH CPEJICTBA,
HEOOXOANMBIC JUISI MX peaIn3alliu;

) yMeHue paboratb C  pa3sHBIMA  HWCTOYHUKAMH
OMOJIOTMYEeCKOM, XUMHUYECKON U (pu3udeckoil nHdopmarmu:
HAaXOOUTh OHMOJOTHYECKYIO, XHUMHUYECKYI0O W (PU3NYECKYIO
nH(GOPMAIIMIO B PAa3JIUYHBIX UCTOYHUKAX (TEKCcTe yuyeOHHUKa,
HAy4YHO-TIOMYJISIPHOH  JIMTEpaType, CICHUATU3UPOBAHHBIX
CIOBapsiX M CIIPAaBOYHHMKAX), aHAJIU3UPOBATHh U OIICHUBATH
nHPOpMAIIUIO, NPeoOpa3oBEIBATH HWHPOPMAIIHIO €3 OJHOU
dhopmeI B ipyTyIo;

) YMEHHE CaMOCTOSTEIILHO HaxXOJIUTh HOBBIC JUISI ceOst
€CTECTBCHHOHAYYHbIC  3HAaHHWs, HWCHOJB3YS  UIL  ITOTO
JIOCTYIIHbIE HWCTOYHHWKH WH(pOpManuu, HWHTEPIPETUPOBATH
€CTECTBEHHOHAYYHYIO WH(MOPMAIHIO, TIOJTYUYSCHHYIO U3 APYTHUX
WCTOYHHUKOB, OIICHUBATh €€ HAyYHYIO JOCTOBEPHOCTb;

) CHOCOOHOCTH  BBIOMpATh  LEJIEBBIE W  CMBICIOBBIC
YCTaHOBKH B CBOMX NEHUCTBHUSIX U MOCTYIIKAaX IO OTHOMIEHUIO K
JKHBOW W  HEXHBOW NOpPHUPOJE, 3J0POBBIO CBOEMY U

OKPY>KAaIOIIHUX;
) pa3BUTHE KOMMYHMKATUBHOW KOMIIETEHTHOCTH IIpH
OOMOIIH CPEJCTB YCTHOW MW IMHUCBMEHHOW KOMMYHHWKAIIUH,
YBa)KCHUE

WMHOM TOYKW 3pEHUsT MNOpU  OOCYXXIEHUU  Pe3yJbTaTOB
BBIIOJIHEHHON paboThl, YMEHHE aJeKBaTHO HCHOJIb30BaTh
pedeBble cpeacTBa Uisi JUCKYCCHUA W apryMEHTalluu CBOEH
MO3ULIMM, YMEHHE CpaBHUBAThb pa3Hble TOYKHU 3pECHU,
apryMeHTHpPOBaTh CBOKO TOYKY 3pEHHUS, OTCTauBaTh CBOIO
IIO3ULIHIO.

IIpeaMeTHbIMH  pe3yJIbTATAMHM  OCBOEHHMsI  BBIITYCKHUKAaMU
CcTaplleld IIKOJIbI MPOrpaMMbl IO €CTECTBO3HAHUIO HAa 0a30BOM
YPOBHE SBJISIOTCS:

1. B no3naBaTenbHOHR (MHTEIEKTYAJIbHOMR) chepe:

° XapaKTEpUCTHUKA  COJEPKAHUSI  €CTECTBEHHOHAYYHBIX
Teopui (TEOpUsi OTHOCUTEIIBHOCTH, KBAHTOBAas MEXaHHUKa,
TEOpHUs

XAMHUYECKOIO CTPOEHHUs, KJIIETOYHAasi TEOpHs, DBOJIIOLMOHHAs
teopust Y. Jlapsuna u apyrue); yuenus B. U. Bepnajackoro o
ouocdepe; 3aKOHOB I'.Mennens u HN.HproTOHA,



3aKOHOMEPHOCTEN HU3MEHYMBOCTH; IOHSATUS KOPILYCKYJSIPHO-
BOJIHOBOTO Ayajn3Ma 0ObEKTOB, AaTOMapHOro U cy0aToMapHOIO
CTPOCHUsS MOJIEKYJI, BKJIaJa BBIIAIOIIUXCSI YYEHBIX B pa3BUTHE
€CTECTBCHHBIX HAYK;

° BbIACJICHUEC CYLIECTBEHHBIX (pUBUKO-XUMHUYECKUX
(cybaTromapHbIi, aTOMapHBIH, MOJIEKYJISIPHBIIA) 51
OHMOJIOTHYECKHX

(KJI€TOYHBIH, OpraHHO-TKAaHEBOM, OpraHU3MEHHBIMH,

MOITYJIIIIMOHHO-BUJIOBOM, OMOTC€OIEHOTUYECKUN, OMOC(]EpHBIT)
YPOBHEH CTPOCHMUS BELIECTBA;

) OOBSICHEHUE POJIM €CTEeCTBO3HAHUS B (popMUPOBaAHUU
Hay4HOTO MUPOBO33pPEHUS; BKJIaJia OMOJIOTMYECKUX,
(puznyueckux W XUMHYECKHX TeopUuil B (opMUupoBaHue
COBPEMEHHOW  €CTECTBEHHOHAy4YHOHW  KapTUHBI  MHPAa;
OTPHULATEJIBHOIO BJIMSHUS paauallii, XUMHUYECKHUX BEIIECTB,
aJIKOTOJIs1, HHKOTHUHA, HAPKOTHYECKHUX BEIIECTB HA YEJIOBEKA;
BJIMSIHUSI MYTar€eHOB Ha OPraHWU3M 4YEJIOBEKa, 3KOJOTHYECKHX
dakTopoB (KaK OHOTHYECKHX, TaK W aOHMOTHYECKHUX) Ha
OpTraHM3MBbI; OCHOBHBIX 3TanoB ¢opmupoBaHus BceneHHoid,
ConHEeYyHOU CHUCTEMBbl, IUIaHEThl 3eMJis, NPHUYUH DBOJIIOLIUU,
U3MEHSIEMOCTU BHJOB, HAaCJIEACTBEHHBIX 3a00JIeBaHUM,
MyTaluMi, yCTOWYUBOCTH U CMEHBI DKOCHCTEM;

) OpUBEJICHUE T0Ka3aTeJIbCTB (apryMeHTalus) €AUHCTBA
JKUBOM M HEXHUBOH IPUPOABI, POACTBA >KUBBIX OPraHU3MOB;
B3aMMOCBSA3€H OPraHU3MOB U OKPY KaKOLIEH Cpeabl;

) MIPUMEHEHUE METOJIOB €CTECTBEHHBIX HayK (HabiroaeHue,
DKCHOEPUMEHT, U3MEPEHUE) AJIsI IPOBEACHUSI UCCIIENOBAHUMN U
OOBsACHEHU S MOJTYUYEHHBIX PE3yJIbTaTOB;

) yYMEHUE I10JIb30BaThCA €CTECTBEHHOHAYYHOU
TEPMHHOJIOTUEN U CUMBOJIMKOI;

) peuieHue 3JIEMEHTapPHBIX OMOJIOTUYECKHUX,
(pu3nyecKkuX UXUMHUYECKUX 3aJ1a4.

2. B 11eHHOCTHO-OpHUEHTAIIMOHHOM cdepe:

) aHaJIMU3 U OLIEHKa Pa3JIMYHBIX THIIOTE3 (POPMHUPOBAHUS

u crpoenusi Bcenennoit, CoJlHEYHOM CHUCTEMBI, 3eMJIH,
CYLIHOCTHU >KHU3HU, IMPOUCXOKICHUSA KU3HU U 4YEJIOBEKA,
TJ100ATBHBIX PUBUKO-XUMHUIECKUX 154 OHMOJIOTUYECKHUX
OPOIIECCOB, PKOJIOTHYECKUX MPOOJIEM M MyTeH HUX pelIeHUs,
MOCJIEJICTBUH COOCTBEHHOUW IEITEIBbHOCTU B OKpY’Karolieh
cpene; OMOJIOTHYECKOI, (puznueckoit u XUMHUYCSCKOU



nH(OpMALIUH, TOJIydaeMON U3 pa3HbIX HCTOYHHUKOB;

) OLICHKA PTUYECKUX ACIIEKTOB HEKOTOPBIX HMCCIIECHOBAHUMN
B o0OylacTu OHMOTEXHOJOTMM (KJIOHHPOBAHUE, HCKYCCTBEHHOE
OIJIOAOTBOPEHUE, HAIIPABJIICHHOE U3MEHEHUE I'€HOMA, aTOMHAasA
SHEPreTUKAa) U ONpPEJEIECHUE BO3MOKHBIX ITOJIOKHUTEIbHBIX M
OTPHULIATEIIBHBIX IOCJIEACTBUIN OT UX IIPUMECHEHUS;

) aHaJIu3 M OLICHKAa IMOCJICACTBUN /I OKpPY Karollel cpeabl
OBITOBOI U IPOU3BOACTBEHHOM JIEATEIbHOCTH YEJIOBEKA.

3. B cdepe TpynoBoii 1esITEeAbHOCTH !

) OBJIaJlCHUE YMEHHUSMH ¢ HaBbIKAMHU ITOCTAaHOBKU
€CTECTBECHHOHAYYHBIX OSKCIIEPUMEHTOB H OOBSCHEHUS WX
pe3yabTaToB.

4. B cdepe duznueckoil IesTeIbHOCTH:

) 00OCHOBaHUE U COOJIIOJICHHUE Mep HNpOohHUITIaKTHKHA

BUPYCHBIX 3a0ojeBaHUl, BPEIHBIX MNPUBBIUEK (KypeHHE,
aJIKOTI'OJIM3M,

HapKOMaHMUs1); NpaBUJI MOBEJICHUS B MPUPOJHOMN cpeie, Mephbl
3allUThl OT pajualliM, OpaBWJia B3aUMOJEHCTBHUSI C OBITOBOM
XUMMEMN, MEPCOHAIBHBIE AEUCTBHUS MO OXPaHE OKPY’KAKIIEHU
cpelbl;

) COOJIIOZIEHUE TMpaBUJI TEXHUKU O€30I1aCHOCTH IIpHU
pabore B KaOuHeTe ecTecTBO3HaHUs ((PU3UKU, XUMUH,
OHOJIOTHH);

0 OKa3zaHue HCpBOﬁ IIOMOIIU IIPHU OTPABJIICHUAX, OKOTrax
U JpyrMX  TpaBMax, CBsI3aHHBIX C  BeIlecTBaMHU,
AJIEKTPUYECKHUM TOKOM U JIJabOpaTOPHBIM 000PYI0OBaHUEM.
JlocTrykeHre JIMYHOCTHBIX pPe3yJdbTaTOB OILEHUBAETCS Ha
KaueCTBEHHOM YypoBHe (0e3 orMmeTok). ChopMHUpPOBAHHOCTH
METarnpeIMETHbBIX M IPEeIMETHBIX YMEHHMM OlleHHBaeTcsi B
Oa/utax MO  pe3yJiibTaTaM TEKYHIIero, TEeMaTHYeCKOTO W
UTOTOBOIO KOHTPOJISI, @ TAaKXXE I10 pe3yJibTaTaM BBIIOJIHEHUs
1abopaTOPHBIX U MPAKTUYECKUX paboT.



COJIEPKAHUE KVYPCA «ECTECTBO3HAHUE», PEAJIM3YEMOE C
[IOMOLIbIO JIMHUM YYEBHMKOB ABTOPOB: C. A. TUTOBA, U. b.
ATA®OHOBOW,

B. U. CUBOT'JIA30BA

10 knacc

Paznen 1. BOSHUKHOBEHUE U PABBUTUEECTECTBO3HAHNS (7 1)
Bo3nukHoBeHune mno3HaHUsA. AHTUYHaAs HaTtypduiocodus.
®dunocodsr [pesueit ['penmu. ApucToTenh KakK OCHOBATEHb
"Hatyppunocopun. Hayka wu TexHHka B  MO3JHEU
AHTUYHOCTH. ApXHUMEN, €ro padoThl, U300pPETECHHUS, 3aKOH
Apxumena. I'epon Anekcanapuiickuii. Ot Hatypduiocopuu K
Hayke. Omnoxa CpenHeBekoBbss B EBpore u B cTpaHax
Ilepenneit u Cpenneit As3uu, pabora AsBulieHHBI. l[lepBbie
yHuBepcuteTsl EBponbl. Onoxa Bo3poxnenus. Jleonapno na
Bunaun. PabGorsl ["amnieo I'ammnnes. AOcTpakus u
uneanuzauusi. HaOmroneHue wu  skcnepuMeHT. M3mepeHue,
eIMHULBI n3MepeHus. MI3amMepeHusi B ryMaHUTApHBIX HayKax.
IIpencrasiaenus AKCHEPUMEHTAIBHbBIX JaHHBIX u
MaTeMaTudeckas o0OpadoTKa. MaremaTtudeckoe
moaeaupoBanne. Hayunbeiii meton. MHEAyKIUs U e ayKIUs.
I'mnores3s! u Teopun. Hayunslie pesomonnu. EctecTtBo3Hanne n
JpyTHe CIocoObl 4YesoBedecKOoro mno3HaHusi. COOTHONICHHE
€CTEeCTBO3HAHUsI U OOlIecTBO3HaHUs. MICKycCTBO Kak crioco0
no3HaHus mupa. Haykau penurus. IlceBnonayka.
emoncmpayusn cxem, mabauy, @pacmenmos
8U0eoPunbLMO8, Qpomoepaguii u MYTbMUMEOUUHBLX
00beKmos, UNNIOCMPUPYIOWUX OCHOBHOU Mamepuanr U
NOHAMUSL MEMBb.

IToptperbl yuenbix. Cxembl: «MeToabl HAay4YHOTO ITO3HAHMS
npupoab», «EcTecTBeHHbIE HAYKH M UX CBSI3b MEXIYy cOO0O0.
N3o0paxxenusi, wWLIIOCTpUpylolue u3obpereHust ['epoHa
Anekcanapuiickoro, Jleonapao na Burumn. TaObnaubl OCHOBHBIX
nu npousBoaHbix eauHuly CH. Crapopycckue eauHHUIbI
U3MEpEeHUsI He- KOTOpbIX (pusnueckux BeauuyuH. ['padpuku u
JAUarpamMMabl.

Mynemumeouiinvie 006 beKmuvl: ApUCTOTENb (MILTIOCTPALINS);
MeToabl TIO3HaHUST NOPUPOABI. IDKcrepumeHT. HalOmonenue
(aanmanus); Mertonsl TO3HAHUS TIpUpoabl. M3mepeHwue
(amumanus); HaGnromenue. @Denonorust  (cnaia-nioy);



DKCHEPHUMEHT. Nzmepenus (cnaia-moy); ITpumepsl
Hay4HBbIX HCCII€JOBAaHUU, OPOBOAUMBIX Ouonoramu
(nuaTepaktuB); [Ipubopsl W HHCTPYMEHTHI, NPUMECHSCMBIC B
Hay4dHBIX HCCJIeJIOBaHUSIX (MHTepakTuB); IM3mMepurenbHbIE
npubopsl (aHUMalus); 3anuch YHCIIa B CTAaHIAPTHOM BHJIC
(mHTEepaKkTHB); 3amych 3HaAYCHHWs IuIommaau B emuuuiiax CHU
(nuaTEepakTuB); 3amuch 3HadYeHUs oOwbema B emuHunax CHU
(MHTEpaKTHUB); OnpenerneHue MOKa3aHUU npuboposB
(anumanus); TouHocTe wu3MepeHuM (aHuMmanus); [anuinei
lanmuiaeo (mumrocTpanus).

Jabopamopusie u npakmuueckue paoomuwl. Ilpoexkmmnasn
U uccieoo8amenlbCKas 0esimelbHOCHb.

OnplT Cc  pplyaroM, MO3BOJISAIOLIMNA  OLEHUTH  YCHUJIME,
HEO0O0X0IMMOE€ JIsl TIOJTHSTUS Ipy3a.

BocnpousBenenue onbIToB Jleonapao na Bunun. Onpenenenue
pa3MepoB OOBEKTOB B JIPEBHUX €IMHUIIAX U3MEPEHUS.
KoncTpynposanue 0e3meHa.

ITocTpoenue rpaduka, oTparkaroliero IMHAMHUKY COOCTBEHHOM
yCIIeBa€MOCTH. *

Pa3zpaboTka aHKETHI COIIMAJILHOTO OIpOca, MPOBEAEHUE OIpoca,
aHaJIM3 MOJIyYE€HHBIX JIaHHBIX U IIPEACTaBJIEHUE PEe3yJIbTaTOBB
BUZie HH(POPMAIIMOHHOTO OJI0OKa Ha calTe IIKOJbl HIH B
CTEeHTra3erTe.

I[ToagroroBka cooOOIIEHUsT O TIPUMEHEHUH MaTEeMaTHYECKOTO
MOJICTMPOBAHUSI B  KAKOU-TUOO OOJIaCTH  YEJIOBEYECKOU
JAESATEIbHOCTU: DJIEKTPUYECKON MM KOCMHYECKOW TEXHHKE,
sIIEpHON (PU3UKE, DKOJIOTUHU, CETIBCKOM XO3sICTBE U T. 1.
I[MToaroroBka pedepara Ha Temy «MoienUpOBaHHE KaK OCHOBA
HAay4YHOT'O ME€TOJa IIO3HAHUSI».

Paszien 2. MUP, KOTOPBIV MBI OIIIYIIIAEM (20 u)

IIpocTpancTBO, BpeMmsi, maTepusi. TpuenamnHass KapTuHa Mupa.
Paccrosinne u anurenbHOCTh. [IpocTpaHcTBO M paccTosiHUE.
Cucremsbl koopauHaT. CBOMCTBA MPOCTPAHCTBA.

Bpemss u nanutensHOCTh. WM3Mepenue BpemeHu. Yacel: oOT
COJTHEYHBIX JI0 KBAHTOBBIX. ETMHUIIBI BpEMEHH.

JIBu>keHne — B3aMMOJIEMCTBHUE MPOCTPAHCTBA U BPEMEHH.
PaBHOyckOpeHHOE U paBHOMepHOe JBHkeHHue. CKOpOCTb,
BEKTOp ckopoctu. OtHocuTenbHOe JABMXKEeHue. [lpuHiun
OTHOCUTENBHOCTU JBWkKeHUs1 [. [lamunes. WuepuuanbHas
cucrema. Ilepsriit 3akoH Hbprorona. Bropoii 3akoH HbproTOHA.



3aKkOH BCEMHpHOro TiaroreHusa. Tperuil 3axkoH Hprorona.
HUmnynec u ero coxpaHeHwe. PeakTuBHOE JOBUIKCHHUE.
Bpamarensnoe  nBuxeHue. llepuoauueckoe  IBUIXKEHUE.
Bpamenne u konebanume. CBOOOAHBIE U BBIHYXXJ/ICHHBIC
kosiebanusi. Pe3onanc. BOJHBI: IPOJOIBHBIE U IIOTIEPEYHBIC.
3ByK KaK MNOpHMEpP MEXaHHYECKUX KojicoaHuii. TOHBI H
006epTOoHBI. 3BYKHU U MYy3bIKa.

DnekTpocTaThudeckoe B3auMonaelcTBue. Mcropusi u3ydeHUs
asiekTpudecTtBa. 3akoH Kymnona. ®us3uyueckue  MOOJIs.
dyHapaMeHTaJIbHbIE B3aUMOICHCTBUSL. JIBH>KeHUE
3JIEKTPUYECKHUX 3apsa0B. DieKTpoMarHutHoe nojse. Mcropus
OTKPBITHSI MarHetuisma. MarHuTHoe mnoJjie. MarHeTukHu.
DJEeKTpOMarHuTHbhIE BOJIHbI. BUBI 2JIEKTPOMarHUTHBIX BOJIH.
OO6mue cBoiicTtBa BoOaH. WHTepdepenuus, audpaxmus.
Dddexr Hommepa. [MorenumansHas sHeprus. Kuaernueckas
sHeprusi. TpeHue U COMPOTHUBIICHUE CpeAbl. 3aKOHBI
COXpaHEHUsI B IPUPO/IE.

Jemoncmpayusn cxem, mabauy, @ppacmenmos
sudeoduibmos, Qomoepaguii u MYTbMUMEOULHBIX
00beKmos, UINIOCMPUPYIOWUX OCHOBHOU Mamepuanr U
NOHAMUSL MEeMBbl.

ITopTpersl yuenwix. llunuHapuueckue u cdepuyeckue
cucteMbl KoopauHaTr. CoJIHEeYHbI€, BOJSIHBIC, OTIHEBBIE,
NecCOoYHbI€ MW JIpyrMe 4Yachl M TMPUHOUNOBI HUX pPabOThI.
NmmrocTpans npuHnuna ortHocurensHocTn [, TNanmies.
[Tkana >1€KTpOMarHUTHBIX BOJIH.

Mynemumeouiinvie 06vekmopr: OTHOCUTEIBHOCTh JIBUKEHUS
(TekcT); B3amMOCBs3p BpallaTeIbHOTO W KOJE€OATEIbHOTO
JBUKEHUs  (Tekct); Bwuapl MexXxaHHMYecKOoro  JIBHKEHUS
(anumanus); Tpaekropus. Ilyte (aHumanus); PaBHOMepHOE
nBHKeHue (Buaeo); HepaBHomMepHoe ABMKEeHHUE (aHUMALUA);
PaBHOyCcKOpeHHOE nBHXeHHE (aHuUMalus); PaBHO3ameyieHHOE
aBuxeHue (Buaeo); Teno orcuera (anumanus); CpenHsis
CKOpOCTh (aHuMarus); MrHOBEHHass CKOPOCTh (aHUMAIIU);
Brruncnenue mniepemeneHusi IIpU PaBHOMEPHOM JABUKECHUU
(anumanus); Yckopenue (anumanms); Ilepmon u wyacrora
obpamenust (anumanus); LleHTpocTpeMUTETbHOE YCKOPEHHE
(amumanus); Bropoit 3akon HproroHa (tekcrt); PeakTtuBHOE
nsuxeHue (tekcrt); IlepBwiii 3akoH HproToHa (aHuUMaLUsA);
Bropoii 3akoH Herorona (anumanus); Tperuit 3akoH HeroTroHa



(anumanus); Ipunun OTHOCHUTEIBHOCTH lNanunes
(aanmanus), 3aKOH BCEMUPHOIO TSITOTCHHUS (aHUMAIIHA);
HNuepuuss (anumanusi); Macca (anumanusi); [I1oTHOCTB
BemiectBa (aHumanus); Cuia — BEKTOpHasi BeJIWYHUHA
(anumanus); PaBHonelicTByromas cun (aHumanus); JlaBienue
(aanmanus); Cuna tpenust (aaumanus); ['amunei [Nanuneo (-
moctpaumsi); OmnelT  Tanmuies 0O CKaTbIBaHUIO  IIApPOB
(aanmanus); Mcaak HeroTton (wurroctpanmsi); MHEpinanbHbIC
CUCTEMBI (aHHUMaIMsl); ODKCHOEPUMEHTAIbHOE NOATBEPKIACHUE
3akoHauHepuuu (anumanusi); CBsi3b YCKOPEHUSI, MAaCChl U CHUJIbI
(uHTEpaKTUB); Cunebl IEUCTBUSA u OPOTUBOJICHCTBUSA
(anumanus); Cxema ONbITa Kasenguia (aHnMaIs);
JBrokeHne 1oJ  JICMCTBUEM HECKOJBbKMX CHJI (aHuUMalus);
[Mpunnun otHocuTenbHOCTU (aHumanus); I[lousitue sHeprum
(aHuManus); IloreHuunaneHas SHEpPrus (aHuManus);
Kunerunueckas saeprusi (anumanusi); UMoynbc CUiibl, UMITYJIBC
Tena (aHuManus); 3aKOH COXPAaHEHUsI UMITyJibca (aHuUMAalUs);
Ilepyon  konebGanuii  mMasTHUKaA  (BHUICO); KoneGanus
MaTE€MaTH4YECKOI O MasiTHUKA (aHuManus); Konebanwns
OPYXUHHOTO MasTHUKa (aHuMmanus); VCTOYHUKH 3BYyKa
(aaumarnus); IloHsaTHE BOJHOBOTO KoOJieOaHUs (aHUMAIIH);
Jnuaa BoaHbl (aHuUManwus); [apmMoHHYeckue KojeOaHUs
(anumanus); BrpIHyXIE€HHBIE Koje0aHus (aHuManus);
IIpononbHbIE MW TIONEpeYHBbIE BOJHBI (aHUMAaLMsA); 3aKOH
OTpaXXECHUsI MeXaHM4YeCcKUX BOJH (anumauusi); IIpomonbHbie
BOJIHBI (TekcT); MexaHudeckue BOJHBI (TekcT); JluHamuka
CBOOOJHBIX KojJeOaHUH (TeKcT); 3aBUCUMOCTb TI'POMKOCTU
3ByKa OT 4YacTOThl KoJjebaHui (aHUMaIus); 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHhI KOJICOAHUST MCTOYHUKA (aHUMAIIHs);
IMpunnun paboTbl KoOJIEOATEIBHOrO KOHTypa (aHUMaIus);
CKOpOCTh 3JIEKTPOMAarHUTHOW BOJIHBI (aHuMarus); CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH (aHUMaIus); [[puHOUBEI paanocBsI3u

(aanmarnus); OTtpaxenue AIIEKTPOMArHUTHOM BOJTHBI
(anumanus);  IlpenomneHue  3J€KTPOMAarHUTHOW  BOJIHBI
(anumanus); HMHTepdepeHnUsT SIEKTPOMArHUTHOW  BOJIHBI
(anuManus); Hdudpaxuys AJIEKTPOMAarHUTHOM BOJIHBI
(anumanus); IlpoBoaHUKM M IUAIEKTpUKU (BUaeo); IlonsTue
HaIps>KEHHOCTH 3IIEKTPUYECKOTO 0JIsA (BHUeO);
Hanpsi>xkennoctb AJIIEKTPOCTATUYECKOTO OJIs (Tekcr);

IIpoBOAHMKN M JOUAIEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE



(texct); [MonynpoBOogHUKHU (TEKCT); DJIEKTPUUECTBO B >KU3HU
(cmaina-moy); JIBa poma 3JIEKTPUYECKHX 3apsiaoB (aHUMAIHS);
OOHapyxeHue 3JIeKTpuueckoro mnoJist (aHumanusi); OneiT
dapaness (aHuMmarnmsi); YCTPOMCTBO KPYTHJIBHBIX BECOB
(anumanus), MaruutHoe JieiictBue Toka (Buaeo); OIBITHI 110
HAOJNFOAEHUI0 MarHuTHoro moist (anuMmarnusi); KaptuHsbl
MAarHUTHBIX  TMOJIeH, CO3JIaHHbIE pa3HbIMA  MarHUTaMU
(amnumarnys);, MarHuTHbplE aHOMAaJIMM, MAarHUTHBIE Oypu
(anumanus); OmneiT Opcrena (aHuManus); MarHuTHoe 110J1e
KaTylmKu ¢ TOKOoM (anumanusi); OMNBIT € 3JEKTPOMarHUTOM
(anumanus).

JlabopamopHusie u npakmuueckue paoomesl. Ilpoexmnuas
U ucci1e008amelbCKas 0esameibHoOCmb.

OneHuBaHHUE PACCTOSIHUS 10 OOBEKTa MPHU MOMOIIU ITOHATHU
JJIUTEILHOCTHU U MACCHI.

CpaBHeHHE CYOBEKTHBHOU U OOBEKTUBHOUW NPOTSHKEHHOCTU
BpeMeHHU. *

KoHcTpyupoBaHnue BOASHBIX 4acoB.*

BocnipousBenenue onbita ['asminest 1o CKaTbIBAHUIO LIAPOB.
OnpenesnieHne MTHOBEHHOUW CKOPOCTH Tejia IMPU paBHOMEPHOM
JBUKEHUHU C TIOMOIIBIO PYJIETKH (JITaJIbHOMEPA) U CEKYHIOMEpPA.
N3mepenne Beca OOBEKTa, HaXOJSIMIErOoCs B  Ha3eMHO-
BO3QYIIIHOMW ¥ BOJTHOM CpeJie.

HccnenoBanne  3aKOHOB KoJe0aHus MaTEeMaTHYECKOTO
MasiTHUKA.

HccnenoBanne 3aKOHOB KoJieOaHUsI MPYKUHHOTO MasiTHUKA.
HabGmronenmne n3aMeHeHUsl TPOMKOCTU 3BOHKA, PACIOJIOKEHHOTO
B cOCy/e, TI0 Mepe OTKAaYMBaHUS U3 COCyda BO3ayXa.

OneITHI C KOMITacaMu. *

OTIBITHI, MO3BOJISIIOIINE  PEruCTPUPOBAThH U3MEHEHUS
TEeMITepaTyPhI BOJIBI ITPH PA3JTUIHBIX YCIOBHUSX.

HaOnronenuss 3a uU3MEHEHHEM [JBHXKCHHUsS TMPEIMETOB II0
HAKJIOHHOW IUIOCKOCTH B 3aBHCHUMOCTH OT THITA HNOKPBITHS
IJIOCKOCTH U OT Macchl mpeamera. *

Paznen 3. OB bEKTBI 1 3AKOHBI MUKPOMMPA (104)

Muxkpo-, Makpo- U MeraMupsl. MIcTopust co3gaHusi MUKpPOCKOTIIa
U Tesieckona. ATOMBI, UCTOpUsSl U3ydeHus: OT Jlemokpura 10
Tomcona. OTKpbITHE PAAUOAKTHUBHOCTU M MOJEIb aTroma
Pe3epdopna. PannoakTHBHOCTB.



Cgert. KopniyckyssipHast Teopusi cBeta. BostHOBast Teopus cBera.
HNuarepdepenniusa. ITlomsgpuzanms. dDortosdpderr. CriekTpsbl
U3JIydeHusi u norjiomeHusi. CreKTpalbHbIA aHaiu3. ATOMHAas
Mozesib  bopa. OCHOBHBIE MOHSATHS KBAaHTOBOW (DU3HUKH.
KopnyckynsipHO-BOJIHOBOM OyaJIn3M. I TpuHumno
JTONOJTHUTENbHOCTU. COBpEMEHHBIE MPEJICTABICHUS O CTPOCHUH
atroma. Ctpoenme sapa. Mzorombl. CunpHOoe u ciaboe
B3auMoOJIeicTBUE. S AepHbIil pacnaa U dJIEeMEHTapHbIE YaCTUIIbI.
Anbda-pacmian, Oera-pacnaj, ramma-pacnan. AHTUYACTUIILI U
aHTHUBENIECTBO.

Hemoncmpauusn cxem, mabuy, ppacmenmos
8U0eoPUILMOS, @pomoepaguii u MYTbMUMEOULIHBIX
00beKmos, UNNIOCMPUPYIOWUX OCHOBHOU Mamepuanr u
NOHAMUSL MeMbl.

Mogesnb 371€KTPOHHO-IAEPHOT0 CTPOEHHUS aToMa.
Mynemumeouiinvie oo6wvexkmot: OnbiT O. PéMepa (aHumarus);
Jucrtiepcust  cBera (aHmManms); HMuaTepdepeHnnss  cBera
(aanmmanus); Judpaknouss cBera (aHumanus); CBoiicTBa

AJIEKTPOMAarHUTHBIX BOJIH (aHuManus); doTtorddext
(aammanus); I'mnore3pr DHmTeliHAa M [lnanka (aHuUManus);
Monens atoma Tomcona (anumanus), Mojaens atoma

Peszepdopna (anumanusi); CHIIOMIHOW CHEKTp HCITyCKaHUs
(anumanus); JluHeWuaThlii CHEKTp HCHOYyCKaHUs (aHUMALMs);
CoexkTpsl  morjionieHust  (aHuMmanus);  PaamoakTUBHOCTH
(anumanus); Kamepa Bunbcona (anmmanus); Hyknonbsr —
MNPpOTOH M HeuTpoH (anumanus); IIpoToOHHO-HEHTpOHHAas
MoAenb  Aapa  (aHmMmanus);  M3oTonbl, MacoBO€ YHCIO
(armMmarus); Anbda-pacmnian (aHmMMaI); bera-pacnan
(aaumanus); Ilepuon mnonypacraga. 3akoH pPagHOaKTHUBHOTO
pacniana (anumanwms); KopoTkoxaeicTtBue  siI€pHBIX — CHII
(aanumarnus);, OHeprus cBs3u sapa (anumarnus); JledcTBus
paanoOaKTUBHBIX HU3JTyYEeHU N Ha  JKHUBBIE OpTraHU3MBbI
(anumanus); Cueruuk [I'eiirepa (anumanus); Ilpumenenue
paJlOaKTUBHOTO HW3JIy4YeHHUs (aHUMauusl); OJEMEHTapHbIE
qacTullbl (aHuUMalus); AHTUYAcTULBI (aHuManus); OCHOBHBIEC
TPYIIIBI DJIEMEHTAPHBIX YaCTHUL (AaHUMALIHST ).

Jlabopamopnsie u npakmuueckue paoomut. Ilpoexmmuasn
U uccieo0o8amelbCKas 0esameibHoOCmab.

PaGoTa ¢ s1ynoi 1 MUKpPOCKOTIOM.

Habmronenue pas3iio)KeHHUs CBETa B CIIEKTP MPU IIPOXOXKJICHUU



€ro CKBO3b IIPU3MY.

Brinonmnenue npaktuyeckod pabotbl «PasznokeHue ceray.*
ITonroroBka cooOOmIEHHST WM OPE3CHTAMH Ha  TEMY
«I'unmore3pl BO3BHUKHOBEHHUSI aHTHUBEIIECTBA».

Paznen 4. XUMUYECKUE DJIEMEHTbBIN BEILIECTBA (16 u)
Ilepnonnueckuii 3akoH u lIlepuoauueckass  cucrema
xumudeckux aneMeHToB . . MenneneeBa. CtpoeHue atoma.
CBolicTBa XUMHWYECKUX 3JIEMEHTOB. OpOuranu,
DHEPreTHYECKUE YPOBHH, HOAYPOBHH. Oxwucrienue,
BOCCTAaHOBJIEHUE. AHUOHBI, KATUOHBI. DJIEKTPOJIUTHI.
BanentHocth. XuMHUYEcKass CBsI3b: HMOHHAs, KOBAJICHTHAs,
MeTajuIn4yeckasi, BogopoaHas. IlonsspHocTs MOJIEKyYJI, TUIIOIb.
Xnumuyeckue peaknuu. CxeMbl U ypaBHEHUS peakuuii. Tursl
XAMHYECKHX peaKlMil: peakluu COEJIUHEHUs, peaKlnu
pa3joKEeHHsl, PpEeaKIMH 3aMeElIeHUs, peakuuu oOMeHa.
CkopocTh UM DHEprusi XHUMHYECKMX  peakuuil. 3akoH
aevcTByrommx Macc. KoHcCTaHTa  CKOpPOCTHM  pEaKlUH.
@akTOphl, BIMUAIOIMIME HA CKOPOCTh XMMHYECKOM pPEaKIUH.
IIpaBunio Bant-I'odpda. Temneparypusiii Ko3pDUIIHEHT.
Oneprusi aktuBauuu. Karanuzaropsl. MHrnoutopsl. Dk30- u
SHAOTEpMHUUYECKUE peakuuu. Llennas peaknuys.

BemecrBa opranumueckue u Heopranudeckue. IIpocteie
HEOPraHU4YEeCKHe BEIIIECTBA: METaJUIbI, HEMeETaJlbl,
Onaroposansbie raszpl. CII0KHBIE HEOPraHMYECKHUE BEIeCTBa:
KHUCJIOTbI U OCHOBaHMs. COM U UX NPUMEHEHHUE. DIJIEKTPOIIU3.
lN'anpBanonmactuka. CTpoeHHME W CBOMCTBA OpPraHUYECKHX
BEILIECTB. ITocTtpoenue CTPYKTYPHBIX popmyn.
VYraeBonopoabl. DOMIHMPUUYECKHE W CTPYKTYpPHBIE (POPMYIJIBI.
HN3omepsl, wu3omepusi. HenpenenbHble  (HEHACHIIIEHHBIE)
yrieBoaopoabl. YrieBoabl. CrnupTel. OpraHu4yecKue KUCIOTHI.
AMMHOKHCIOTHL. LluKinyeckue OpraHudYecKHe COEIUHEHUS:
OeH3o, (GeHosI, aHWINH, OCH30MHas KUCJIOTa, HapTaTuHU Op.
I'omonknnyeckue W TIeTEPOLUKINYECKHUE COEAUHEHUS.
BricokoMonekynsipHble  coeMHEHUs. [ oMomojJumepnl U
reTeponoOJIMMEPHI. Ilonyuyenue u HCIIOJIb30BaHUE
CUHTETUYECKHUX MOJIUMEPOB.

buononumepst. Hyknennoswsle kucnorel (JAHK, PHK):
OCOOEHHOCTH CTpoeHUs, (QyHKUuH. KommnieMeHTapHOCTb.
I[Honucaxapuaml: 0CcOOEHHOCTH CTpOEHUSI, byHKIIHH.



Jucaxapunsbl, MOHOCAaxapuabl. Kpaxman, TJIUKOTEH,
Hetoao3a.  bejaku:  0COOEHHOCTH  CTPOCHUS, (QYHKIIUU.
Ilentunnass cBsa3b. IlepBuunasi, BTOpUYHAsl, TpETUUHAs,
yeTBepTUYHAsI CTPYKTYphl Oeiika. JleHaTtypanus, peHaTypanus.
Jlunuael: OCOOEGHHOCTH CTPOCHUs, (QYHKUIMHU. XOJIECTEPHH,
bochomunuanl.

Hemoncmpauusn cxem, mabuy, ppacmenmos
suoeouromos, pomoepauii, onbiMos U MyabMUMeOUUHBLX
00beKmos, UNNIOCMPUPYVIOWUX OCHOBHOU Mamepuanl u
NOHAMUSL MeMbl.

ITopTpers! y4eHBbIX.

Paznuunbie ¢dopmbl I[lepuognyueckoit cHUCTEMBl XHUMHYECKHUX
anemeHToB . 1. Menerneena.

Mojenn KpUCTAJUIMYECKUX PELIETOK: XJIOpUJa HaTpus, iHoja,
YIJIEKHCIIOro ra3a, ajimasa, rpadura.

Cxema «Tunbl XUMHUYECKUX PEAKIUI C TPUMEpPaAMHU.
3aBHCHUMOCTh CKOPOCTH PEaKIIUU OT MPUPOAbI BEUISCTB Ha
OpuMeEpe B3aUMOJACHUCTBUSL PACTBOPOB Pa3JIMUYHBIX KHCIIOT
OJIMHAKOBOW KOHIICHTpPAIIMU C OJIMHAKOBBIMU TpaHyJIaMH
OMHKa U B3aUMOJCHCTBHUE OJMHAKOBBIX KYCOYKOB MarHwus,
[MHKAa U JKeJie3a C COJISTHOM KHUCIIOTOM.

B3aumopelictBue pacTBOPOB CEPHOM KHUCIOTHI U THOCYJb(dara
HaTpUs IIPHU PA3JINIHBIX TeMIepaTypax.

Moenb MOJIEKYJIbl HYKJIEMHOBOM KHCJIOTHI.
Mynemumeouiinvie 00vekmol: Benukuil pycckuii ydeHbid /.
n. Mennaeneen (aHuManus); IHepuonnueckui 3aKOH
xumuueckux aiemeHtoB JI. WM. MenneneeBa (TEKCT);
MN3MeHeHue CBOMCTB aTOMOB B IepUoJax © TIpynnax
Ileprnognueckoit cuUcTEMBbl XHUMHYECKHUX 3iemMeHTOoB JI. M.
MenneneeBa (MHTEpakTUB); M3MeHEHHUE CBOMCTB COEOUHEHHN
SJIEMEHTOB B Ilepuonax MW rpynnax llepmoandeckoill cuctemsl
xumMudeckux osrnemeHToB J[. M. MenneneeBa (MHTEpPAKTHB);
3nauenue llepmoamueckoro 3akoHa u Ilepunoamueckoi
cuctemMbl xumMuueckux aneMeHToB Jl. M. MenneneeBa (TEKCT);
DHepreTuyeckue YpoOBHU (TE€KCT); ATOMHBIE OpOuUTaIHU
(nnmocTpanusi); ['71TaBHOE KBaHTOBOE 4YHCIO (MHTEPAKTUB);
OpOuranpbHOe KBaHTOBOE 4YHCHO (TekcT); MarnutHoe u
CIIMHOBOE KBaHTOBBIE 4uciaa (Tekcrt); llocienoBareabHOCTH
3alOJITHEHUSI  DHEPreTHYECKHUX TMOJAYPOBHEH  DJIEKTPOHAMH
(tekcrt); Ilepexonm atoma B BO30YXIEHHOE COCTOSIHHE



(anumanus); BajneHTHbIE BO3MO>KHOCTH aTOMOB »JIEMEHTOB
(texct); IlpuumHBI OOpa3oBaHUs XUMHYECKOU CBSI3U (TEKCT);

OO6pazoBaHue UOHHOU CBSI3U (anumarnus); HNonnas
KpucTajuindeckasi pemerka Ha npumepe NaCl (¢gpparmeHT)
(Mmonenb 3D); KoBanenrnas XUMUYECKast CBSI3b.

DNIEeKTPOOTPULIATENBHOCTE (TekcT); OOpa3oBaHNe KOBAaJICHTHOM
HeTosipHo# cBsi3u (aHuMarus); OOpa3oBaHue KOBAaJIEHTHOM
nojsipHod  cBs3u  (aHmManus); CTpyKTypHBIE  (HOpMYITBI
HEOPraHUYEeCKUX M OPraHUYECKUX COEIUHEHUUN (MHTEPAKTHUB);
O6pazoBanue METaAJTTUICCKOMN CBsI3U (aanMarus);
OO6pazoBanue BOJIOPOJIHBIX cBsI3en (anumanun);
Knaccudukanusi peakumii o U3BMEHEHHUIO CTENIEHU OKUCIICHUS
(natepaktuB); Knaccudwukanmss peakuuidi 10O  TEIUIOBOMY
apPexty (uHTepakTHB); ['OpeHme mpupoaHOro rasa (MeraHa)
(nyumrocTpanus); TepMudeckoe pas3iioKEHUE THAPOKCHUIa MEIH
(I) (Bumeo); Kiaccudukanuss peakiuili MO arperaTHOMy
COCTOSIHUIO pearupyrouumx BemecTB (Tekct); OOpaTumbie U
HeoOpaTUMble XUMHUYECKHE peakluu (MHTepakTuB); CKOPOCTH
XUMHYECKUX peakuui. KuHeTnueckoe ypaBHEHUE CKOPOCTH
(texct); CKOpPOCTh TOMOTICHHOM peaknuu (MHTEPAKTHUB);
DakTophl, BIMAIOIIHME Ha CKOPOCTh XHMHWYECKHX pPEaKIHUU
(TekcT); 3aBUCHUMOCTB CKOPOCTH pEakIUid OT IPHUPOJbI
pearupyrromumx BemecTB (BUIE0); 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKON  peakluu OT TeMmreparypbl (MHTEPaKTHUB);
3aBUCHUMOCTh  CKOPOCTH  peaKIUu  OT  KOHIICHTpaIWi
pearupyromux BemiecTB (TekcT); Kmaccudukanus u cBoiicTBa

coineid  (uHTepakTuB); IlpuMeHeHue  xJjopujaa  HaTpus
(nnmroctpanus); PocdaT KaablUsg, HAXOXKIACHUE B IMPHUPOJIE U
OpUMEHEHUE (nyTrocTparius); Krnaccudukanus
HEOpraHU4Yeckux BemecTB (MHTepakTuB); Kiaccudukamuys
HPOCTBIX BEIIIECTB (nmmrocTpanus); Knaccudukanus
HEOPraHUYeCKNUX COEIUHEHUN (nnmrocTpanus);

Knaccudukanuss oxcupoB (wuntoctpauusi); Kiaccudukaims
TUJAPOKCUAOB (MLTIOCcTpalusi); OOpa3ibl IPUPOIHBIX OOBEKTOB,
coJZiep>Kallle BellecTBa — IPEACTaBUTEIIM Pa3HBbIX KJIACCOB
(mnmoctpanus);  Kiaccudukanuss  kKuciaor  (MHTEPaKTHUB);
Knaccudukanusi ocnoBanuii (uHTepakTuB); Kitaccudukaims
coneit  (wwmroctpamusi);  Kiaccudukamusi  OpraHHMYECKHUX
BEILIECTB IO CTPOCHUIO YIJIEPOJAHON wHenu (MILTIOCTpaLusi);
Homenkinatypa oOpraHu4eckuxX COCOUHEHUN (MHTEPaAKTUB);



Knaccudukanus yrieBogopoaoOB IO TUNY XUMHUYECKUX CBS3EH
(maTepakThB); ['omMomormueckuii psin (Ha OpUMEpPE aJIKaHOB)
(uatepaktuB); Bakneime MNPOU3BOJHBIE YIJIEBOIOPOJIOB
(uaTepakTuB); O3HAKOMIJICHHE C MPEACTABUTEISIMU OCHOBHBIX
KJIaCCOB ~OpraHMYEeCKHX BellecTB (MHTEpakTuB); Moxaeib
MoJIeKyJIbl Oen3zona (Mozenbs 3D); dusnyeckue CBOMCTBa
Oen3ona (mHTEepakTuB); [IpuMmeHneHne O6eH30a (MILTIOCTPAIIS);
Kupwer  (texct); Khnaccudukaimss KUpoOB  (MHTEPAKTHUB);
YraeBomasl, ux kiaccudukanus (Tekct); [ mroko3a. Haxoxnerane
B npupoae (mwmoctpanus); CtpoeHue riroko3bl. Lukinueckue
popmbr (mmumoctpanusi); Caxapos3a. CtpoeHue (HILTIOCTpAIus);
Kpaxman u nesutronosa. Haxoxxaenue B nmpupoae (MHTEPaKTUB);
Crpoenue 1eiuiroiio3bl  (Wwutroctpanusi);  benku  (Tekcr);
Bbuonornueckue ¢yHkuun OenkoB (uHTepakTuB); [lepBuunas
cTpykTypa Oenka (dpparmeHT w™Mosiekyibl) (Momens 3D);
Bropuunas ctpykrypa Oenka (wuttoctpanusi); Ctpoenue 6en-
KOB: TpeTu4dHas cTpykrypa. JeHarypanus (tekcrt); Tpermunas
cTpykrypa Oenka (Monens 3D); UerBepTuuHas CTpPYKTypa
Oenka (Ha mpuMmepe remMoriobuHa) (wurroctpanus); CBolcTBa
OenkoB (uHTepakTuB); HykiIenHOBbIE KHCIOTBHI (TEKCT);
Hyxneorunsr (wmmoctpanusi); Pparment JIHK (aBoiiHas
cnupans) (nwmroctpanus); JAsoiHas cnupans JAHK (pparmenT)
(monens 3D); Ilomumepsl. Peakipu noJuMepHU3anud  H
MOJIMKOHJIEHCAIIUU (Tekcr); Peaknus MOJIMMEPHU3aLTUHU
(MHTEpaKTHUB); OcHOBHBIE XapaKTEePUCTUKN noJimMepa
(uatepaktuB); IlpumMeHeHue 1IacTMacc (WJUTIOCTpAaIus);
Peaknuu monuMepu3anmu W MOJUKOHJEHCAIMH  (TEKCT);
IMTonmumepsl. CrtpykTypa MOJIMMEPOB (nnnrocTpanus);
TepmonnacTuyHble TOJIUMEPHI: NOJUATWICH (MJUIIOCTpALys);
TepMorulacTUUHBIE TIOJUMEPHI: TTOJUCTHPOI (UIITFOCTpALIUS);
TepMmorutacTUdHBIC TMOJIMMEPHI: TTOJIMBUHHUITXJIOPH/T
(nnmroctpanms); TepmMopeakTUBHBIE MOJINMEPHI:
(penomopopmanbaernaHas cMoJia (nyutrocTpanusi);
HarypanbHblit Kay4yK (nnmroctpanus); Boinokna.
Knaccudukanusi BomokoH (TekcT); MCKycCTBEHHBIE BOJIOKHA:
BHUCKO3a (miutrocTpanusi); MckyccTBEHHBIE BOJIOKHA: alleTaTHOE
BOJIOKHO (wimmroctpanus); CHHTETHYECKHE BOJIOKHA: JaBCaH
(unmroctpanus); CuHHTETHYECKHE BOJIOKHA: HaWiIoH  (WJI-
JIFOCTpAaIusi).

Jdabopamopnsle u npaxkmuueckue paoomut. Ilpoekmmuasn



U uccieoo8amelbCKas 0esameibHoOCmab.

KoncTpyupoBanue mnepuoIudyecKod TaOIUIbl XUMHYECKUX
SJIEMEHTOB C UCTIOJIb30BAHUEM KapTOUYECK.

Biussaue temmnepaTypbl Ha CKOPOCTh peaKIIMU OKCHJla MeOu
(1) ¢ cepHO# KUCIIOTOIA.

Paznoxxenue miepokcuaa BoOAOpOJia C IIOMOWIBIO  OKCHIA
mapranna (1V), a Takkxe kartanasbl CBIPOro KapTodes.
N3yuyeHne XUMHUYECKHUX pPEaKIUui.

HaOntonenne  W3MEHEHHSI  OKPACKH  BUIIIHEBOTO WU
YEPHUYHOI'O COKa MpU NOOABICHUU K HEMY CJIa0ObIX pacTBOPOB
YKCycCa U IIUTHEBOU COJBI.

I[TogroroBka cooOmieHUs1 WX TMPE3eHTAllMd Ha  TeMy
«/cnob30BaHME TIOJTUMEPOB B COBPEMEHHOM OOIIIECTBEY .
N3yuyeHnue BIUSHUS pa3jIMYHBIX BeliecTB (BoJa, CHUPT,
alleTOH, KUCJIOTa M Jp.) U (PU3HUUECKHUX YCIOBHU (BBICOKAs
TeMIieparypa) Ha CTPYKTypy O€IKOBBIX MoJieKys1 (Oenok
stina). *

Paznen 5. 3EMJISI U BCEJIEHHAS (10 u)

3Be3HOe HeOO. 3eHUT, IMOJIC MHpa, MEpUAHAH, OCh MHpa,
co3Be3us, SKiunTuKa. Temeckon I'ammness. Pagmoreneckorn.
Kocmuueckue nmyun. Eqnaunel usmepenus BeeneHHOMN.
I'eouienTpuueckas MOJIEIb ComHeuyHoi CHUCTEMEL.
I'enmnonentpuueckass teopuss H. Konepuuka. CoBpemMeHHBbIE
OpescTaBieHusT O JABWXKeHun 3emud. CrpoeHue 3emiu:
mutocdepa, ruapocdepa, armocdepa. 3eMIeTpsICCHUS,
U3BEPKEHUS BYJIKAHOB.

Crpoenne Conneunoir cucrembl. Ilnmanerst ConHeuyHOU
cucreMmbl. llosic acrepomnoB. Ilosc Koiinepa. Kowmertsl.
MeTteopbl U METEOPUTHI.

CroekTpaibHbI aHaun3 — OCHOBa HCCIIEIOBAHUS
XUMHUYECKOI0 COCTaBa 3B€3Jl. XAPAKTEPUCTHUKH U DBOJIOLIUS
3Be3 (THTaHTHI, KapJIUKW, HEWUTPOHHBIC 3BE3JIbl, YECPHBIC
aeipbl). llynbcapbl, kBazapbl, CBEpXHOBBbIE. ['amakTUKU.
Hama I"'amaktnka —Mueunsiii [lyTe. Meraranakruka.
Bo3HukHoBeHue u »sBomwonus Bcenennoinl. Paciupenue
Bcenennoii. I'mnorte3a bBoabmioro B3pbeiBa. AHTPONHBIN
OPUHIUIT: CUJILHBIA WU cJa0bli. BO3HUKHOBEHHE TaJlaKTHK,
ConHeyHOM cucTeMbl U 3eMJIH.

Ckopoctb cBera. HWM3mepenue ckopoctu cBera. OTBITHI



MaitikenbcoHna u Mopiu.

OCHOBBI  TEOpPHUHM  OTHOCHUTEIBHOCTH. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. OTHOCUTENBHOCTH BpPEMEHHU.
OTHOCUTENBHOCTh pacCcTOSIHUSI. OTHOCUTEIbHOCTH MACCHI.
Jemoncmpauusn cxem, mabauy, ppacmenmos
8uU0eoPuILMO8, @pomoepaguii u MYAMUMEOUUHBLX
00beKmos, UNNIOCMPUPYIOWUX OCHOBHOU Mamepuanlr u
NOHAMUSL MeMbl.

ITopTpersbl y4eHBIX.

dusnyeckas kapTa NoJIyniapuii, aTjiacsel.

Crpoenue 3emMin, 3eMJIETPSICEHUSI, U3BEP>KECHHUS BYJIKAHOB.
ATmocdepa U ee cocTas.

Mogaens bBoapmioro B3pbIBa, pa3jIW4YHbIC THIIbI TaJIAKTHK
(AIIUNITUYECKHE, COUPAJIbHbIE U HEIIPaBUJIBHBIC), CO3BE3IUSI
CeBepHoOro mnoJjyuiapusi, pa3jIddyHbIle HeEOECHblIEe TeJa,
KBa3zapbl, MPOUCXOXKIAECHHUE u CTpOeHHUe ConHua,
¢dopmupoBanue mnimaner, crpoeHne COJHEUYHOW CHCTEMBl,
CTPYKTYpHBIC 3JIeMeHThl COJTHEYHOMN CUCTEMBI.

HIKOJIBHBIN TEIECKOIL.

Mynemumeouiinvie 0o6vekmut: 1'eolieHTpUYECKasi CHCTEMaA
mupa (aHuManusi); ['ennoneHTpuyeckas cucremMa MUpa
(anmmarnusi); 3Be3apl, IJIaHeThl (aHuMalivs); CBEeTOBOU ron
(anuManusi); 3Be3/IHbIE CKOIUIeHUsl (aHuManus); ['oauydHbIi
napajulakc u napcek (aHumauusi); IlinaHeTsl M acTepouIbl
(aaumarus); PaccTtositHue 10 HEOECHBIX OOBEKTOB (AaHUMAITHS );
PannonokanmonHeii Mmeton (anumanusi); Pasmepsl u macca
3emin  (anumanmus); ATmocdepa 3emiu (aHUMALUS);
Xapaktepuctuku JlyHbl (aHuManusi); ['pynmel  maHer
(anumanus); Acrtepouanl (anumanusi); Komersl (anumanus);
Meteopsl u MeteopuThl (anuManus); [IpoucxokiaeHue
ConneuHnoit cucremsbl. I'mnore3a Kanta (aHumanus);
IIpoucxoxnenne ConHeuHod cucrtembl. [umnoresza Jlaruaca
(aanmarnus); CoBpeMeHHast BEpCHUA OPOUCXOXKICHUS
ConHeuHo cuctembl (aHumanus); BHyTpeHHee cTpoeHue
Comnna (cimaia- mioy); 3BE3OHBIC CKOIUICHUs (aHUMAIHs);
OCHOBHBIE XapaKTEPUCTHUKHU 3Be3] (caaiig-moy); MiedHblii

I[lyts — nama I'amaktuka (cnaig-mnoy); I'amaktuku (cimaia-
moy); Bcenennas (cmaiin- moy); Oneir Onada Pémepa
(aHuManus); OrmnbIT MaiikenbcoHa (aHuManus);

OTHOCHUTENBHOCTh OJTHOBpEMEHHOCTH (aHumanus); Mzmepenue



COOCTBEHHOrO BpPEMEHH HaOIJaTeeM, JIBUXKYIITHMCS
BMECTE€ CO CBETOBBIMH 4Yacamu (aHumanus), HM3mepeHue
BPEMEHU HEIOJIBM>KHBIM HaO r0gaTeIeM (aHUMAaIiN ).
Jlabopamopnsie u npakmuueckue paoomut. Ilpoexmmuasn
U uccieooeamelbCKas 0esimeibHOCHLb.

Onpenernenne reorpad@uUyuecKoi MIUPOTHI MO YTy HAOIIOJICHHS
ITonspHOI 3BE3bI.

HN3ydenue 3Be34HOTO HEOA C MOMOMIBIO MOABHYKHOW KapThI.
CocraBnenue namsaTku «Kak opueHTHpOBAThbCS HAa MECTHOCTH
110 3Be31amMm». *

I[MTogroroBka coOOOIIEHUST WM NOPE3CHTAIIMU O IIPeaAMETe
U3YUYCHHUS U Pa3BUTUU HAYKH PaIUOACTPOHOMHUU.

I[MTogroroBka coOOOIICHUS WJIM MPE3CHTAIIMH OO0 acrepoujiax u
KOMETaX, KOTOPBIC «IOCEIIaIn» OKOJO3E€MHOE IIPOCTPAHCTBO
B XX—XXI BB.

IKkcKkypcusa B 1U1aHeTapuil (BUpPTyalibHasi DKCKypCHS IIpHU
nomolnu arepHera).

Paznen 6. CHCTEMbI 1 UX UCCJIEJOBAHUA (5 u)

Xaoc u 3aKOHOMEpHOCTb. JlerepmuHu3M. CTaTUCTHYECKHE
3aKOHOMEPHOCTH.

Cummerpusa: paauaibHas W JABYCTOpPOHHsIsI. OnrTudeckue
U30MEPHI.

CucreMbl U1 CUCTEMHBIN Moaxod. PeayKIimoHN3M MU XOJIU3M.
Teopnsa cucrem. BHemHHWe W BHYTPEHHHE  CHUCTEMBI.
Kubepnetnka — Hayka O OpHUHLMIIAX YyIpaBieHUs. MeToJibl
HCCIJIETOBaHUS CHUCTEM. I'padsbr: NOJIHBIE, NycCThIE,
opraHu3oBaHHbIC. THUIIBI OOpPaTHBIX CBsI3eM. UepHBbIH SIIHUK.
BeposaTHOCTB. Y CIIOBHAsA BEPOSITHOCTh U ClIy4YaWHBIE TPOLIECCHI.
CratucTudecKkue MeETOJbl B €CTECTBEHHBIX M TI'yMaHUTApPHBIX
HayKax.

emoncmpauusn cxem, mabauy, @ppaemenmos
8U0eoPUILMOS, Qpomoepaguti u MYTMUMEOUNUHBLX
00beKmos, UNNIOCMPUPYIOWUX OCHOGHOU Mamepuanr u
NOHAMUS MeMbl.

Mynemumeouiinvte o06vexkmovt: CummeTpusi Tena (ciaama-
moy); CummeTpusi UriIoKokux (ciala-moy); LlenTpanbHas
CUMMETPHUS (cmaig-aioy); LlenTpanbHas CUMMETPUS
(unrepakTtuB); OceBast cummerpus (cnaiig-moy); OceBas
CUMMETPHUA (MHTEpPaKTHUB); N3omepus peaenbHbIX



OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT (MHTEPAKTHUB).
Ilpaxkmuueckue paoomut. Ilpoexkmmnas u
uccneoosameibCKas 0esAmeibHOCHb.

I[TogroroBka cooOlIeHus1 WM IMPE3€HTAlMd Ha  TeMy
«CuMMeTpus B MPUPOJIC U UCKYCCTBE.

Co3nanue opraHu30oBaHHBIX T'pa@oB ¢ 0OOO3HAUYCHHEM THUIIOB
CBsI3€il MEXy 2JIeMeHTaMu. *

11 KJIACC

Pasznen 1. [IOPSJOK U CAMOOPTI" AHU3ALIUAB ITPUPO/IE (10 u)
Ilopsinok u OecropsiIoOK B CTPOEHUM BELIECTB. ArperaTrHble
cocrosinus. TBeparwie Tena. JKuakoctu. ['a3el. 11na3zma.
Terurora n temneparypa. llnaBinenue, ncnapesnue, KUIICHUE.
Tennora nnasnenus. Tensora napooOpa3zoBaHUs.

NneanbHbii  ra3z. 3akoHbl uAealbHOTO Trasza: boiins—
Mapuorra, I'enn-JIroccaka, Illapss. /laBinenue. daykryanuu.
N3otepmuueckoe cxatue. HM3o0apuyueckoe  pacHimpeHue.
HN3ob6apuueckoe cokaTtue. 3aKOH COCTOSIHUS UJI€aIbHOTO ras3a.
DHeprus U padora. Bosa kak uctouHuk sHeprun. Berep kak
MCTOYHHK DHEPrUU. DHEPrus, 3allac€HHass B OPraHUYECKHUX
BeIllecTBaX. DHEPrusi CBOOO HAsI U CBI3aHHasl.

Tennmora m pa6ora. IlpuHnun paGoOThl TEMJIOBBIX MAIIUH.
Hcropus CO3J1aHUsA TEPMOJNHAMHUKHU. 3aKOHBI
TepmoauHamMuku. KIIJ[. Beunbsle paBurarenu mnepBoro u
BTOPOTO poJa.

Ourponusa. TeruoBas cmeprs Bceesnennon. Crartuctudeckas
(puzuka. OHTponUs u BEPOSTHOCTB. Nudopmanus.
Nudopmanusi, BeposTHOCT, Hu  3HTponus. CpolicTBa
uHpopManMu M JABOUYHAsI cUCTeMa cuuciaeHus. lleHHocTh u
U30BITOYHOCTH UH(POPMAITUH.

Camoopranusyronmecs CHUCTEMBI. Sueniku benapa.
JuccunatuBHble CTPYKTypbl. Jlazeppl kak HEpaBHOBECHBIE
camoopranusymrouigecs cucrembl. [IpuHnun paboTtbel Jazepa.
IIpumenenue  na3epos. Cunepreruka —  Hayka O
camoopranu3anuu. [lapameTp mopsiaka. OOGnacT MpUMEHEHUS
cuHepreTuku. Touka Oudypramum.

Hemoncmpayusn cxem, mabauy, Gpacmenmos
sudeodunbmos, Qomoepaguii u MYTbMUMEOULIHBIX



00beKmos, UNIIOCMPUPYIOWUX OCHOBHOU Mamepuanl U
NOHAMUSL MeMBb.

Mynemumeouiinvie o00beKmobl: ArTperaTHoe COCTOSIHUE
BellecTBa (MHTEpaAKTUB); ArperaTtHble COCTOSIHUSI BEIIeCcTBa
(anumanus); TasHue npaa (anumanus); Kpucramnuszanuys
(anumanus); 3akoH boins—Mapuorra (Buaeo); 3akoH I'eii—
JIroccaka (Buzmeo); 3akon Illapns Buzaeo AmuadaTHBIN
nponecc (Buaeo); Juddysus B rasax (aHumaims);
Jedopmariusi TOHKOM METaUNIMYEeCKON KaHUCTPhI (aHUMAIIUA);
dusnueckasi MpUpoaa AaBjeHUs rasa (aHumauus); YpaBHEHHE
COCTOSIHUSI MJealbHOro rasza (aHmmanusi); HaceimenHsiii nap
(anumanus); Kunenume >xuakoctu (anumanus); [lomydenue
CKM)KCHHBIX  I'a30B (aHumanus); Pabora  aBurarens
BHyTpeHHero cropanus (anumanmus);, Llukna Kap- HO
(aaumanus); Pabora XOJMOAMIBHOM MAIWHBI (aHUMAIHA);

IlnaBnenue, HCIIapCHUE, KUTICHHE (Tekcr) (html);
Buyrpennsist sneprusi  (tekctr) (html); Bropoe wnHawano
TEPMOAUHAMUKHU (Tekcr) (html); IlepBoe Ha4aJio

tepmonuHamuku (texkct) (html); ApumaGarHblii nporecc
(texct) (html); Pabora raza B repmoaunaamuke (tekct) (html);
3akon boinsi-Mapuortra (Tekct) (html); 3akon I'eit-JIlroccaka
(trexct) (html); 3axkon Ilapns (tekct) (html); JlaBnenue
unaeanpbHoro rasza (tekct) (html); Jsuraresnr BHYTpEeHHEro
cropanus (tekct) (html); M3mepenue temmneparypbl (TEKCT)
(html); KIIJ tenmoBo# mammmHbl (TekcT) (html); Jlazepsr.
BeinyxnenHoe U3JTy4YeHUE (aHnManus); Co3nanue
BBIHY’)KJICHHOTO HM3JIydeHHUs1 (aHMMaIlus); YCTPOWCTBO |
OPUHIHI AeHCTBUSA Jlazepa (aHuMaIusl).

Jdabopamopnsle u npaxkmuueckue paoomut. Ilpoexkmmuasn
U uCcc1e008ameibCKas 0esmeibHoCmab.

HccnenoBanne M3MEHEHUN KPUCTAJUIMYECKUX U aMOPQHBIX
BEIIESCTB IPU HAarPEBaHUHU.

HccrnenmoBaHne BO3MOKHOCTH BpaIIeHUs ITUTACTHHKHA — T1OT
JIGCTBHEM TEIUIOrO BO3/1yXa OT OJIHOM U ABYX IOpPEJIOK.

OnbIT, JaeMoOHCTpUpylOIIUNA oOpa3oBaHue siueek benapa.*
OmnslIT, JEMOHCTPHUPYIOIITHH KOHKYPEHIIUIO pa3HbBIX
nmapaMeTpOB ITOPSIIKA.

I[TonroroBka CcOOOLIEHUS WM TMPE3eHTAllMd Ha TeMy
«Mcnmonb30BaHUE JIA3€POBY».



Pasgen 2. CTPOEHME U  JEATEJIBHOCTH XHUBBIX CUCTEM.
MOJIEKYJIBI U KJIETKH (13 u)

Kuszub, cBoilictBa >ku3HU. [lurtanue: rerepoTpodHBIC U
aBTOTpO(]HBIE OpraHu3Mbl. J[pIxaHue: BHENIHEE U KJIETOYHOE
nbpIxanue. Brinenenue. Paszmboskenue. HaciienCcTBEHHOCTH H
U3MEHYHBOCTb. Poct u pa3BUTHE. I[TonBMXHOCTB.
Paspgpaxknmocts. Kitetka — 3j1eMeHTapHasi €JUuHHLIA KU3HU.
OTrkpbiTHE U uU3ydyeHue kieTtku. KierouHnass Tteopus.
Muoroo0Opasue kiaeTok. OQHOKIJIETOYHbIE U MHOTOKJICTOYHBIC
OpraHu3mbl. XMMHUYECKHUIN COCTAB KJIETKM: HEOPTaHUYECKHUE U
OpraHUYECKUE BEIIECTBA. DyKapuoTU4YECKHUeE KJIETKHU.
ITnasmaruueckass wmemOpaHa: cTpoeHue, QyHKouu. Aapo:
000JI0YKa, SIPBIIIKO, XpOMAaTUH. XPOMOCOMBI. [ aryIOnIHBIN U
OUNIIOUAHBIN HaOopbel xpoMmocoM. LluTtomnaszma. OpraHousibl:
MeMOpaHHbIle W HemeMOpaHHbIe. [IpoKkaprnoTHUEecCKHEe KIETKH.
Crtpoenue, mHoroobOpasue. bakrtepuun: a>poObl U aHA’POOHI,
campoduThl W TApa3uThl, a3oTduKcupyrommre. Bupycs.
Bupycusie 3a6oneBanusi. BUY.

DHepreTUYecKuii OOMEeH. DTallbl PHEPreTHYECKOTro OOMEeHa.
[Mnactuyeckuit oOMeH. DOTOCHUHTE3: CBETOBass M TEMHOBas
a3z, Xemocunrte3. I'enermueckuii koa. buocuHTe3 Oenka:
TPAHCKPHUIILIUS, TPAHCIIALIMS.

Jenenue xnerku. MwuTto3, ¢a3pl wmurTosza. PasmHOXeHHe
OpPTaHU3MOB. becnomnoe pa3MHOXEHHUE: JICJICHHUE,
criopooOpa3oBaHME, BereTaTUBHOE pa3MHoOxeHue. IlomoBoe
pa3sMHO>XXEHHEe: OoO0pa30BaHME MOJIOBBIE KJIETOK. Meio3, ¢as3bl
Meno3a.

emoncmpauusn cxem, mabauy, mooeneu, @pazmeHmos
suoeopunromos, pomoespapuili u My1bMUMEOUUHBIX 0OBEKMOS,
UTITIIOCIMPUPYIOUWUX OCHOBHOU Mamepuasl U NOHAMUSL Membl.
Monaenu KJIETKH; MHUKpoOHOperaparbl MHTO3a B KJETKax
KOpelKa JIyKa; MOJEIU-alllUIMKalii, WIIIOCTPUPYIOIINE
JieJIeHuEe KJIETOK.

Mynemumeouiitnvie 00veKkmul: Onpenenenus JKU3HU
(uatepaktuB); CBolicTtBa xuBoro (anumanus); CpoiicTBa
)KUBOTO (MHTEPAKTHUB); DTamnbl CO3/JaHUsl KJIETOYHOU TEOpHUU
(aanmarnus); OCHOBOMOJIOKHUKA KJIETOYHOU TEOpUH
(uHTEpaKTUB);

OcCHOBHBIE MOJIOKEHHUSI KJIETOYHOM Teopuu (ciaala-1ioy);
Knerounass teopus (uHTepakTuB); Tect «lMctopusi n3ydeHUst



KJIETKH. Krnerounas TEOPUSD (TecToBOEC 3aJlaHUE);
Opranuueckrue ¢  HEOpPraHUYEeCKHE  BeIlecTBa  KJIETKU
(nmmroctpanusi); Boma — HeoTbemiiemMass 4acTh KJIICTOK H
opranuzma  (clana-moy); AKTHUBHU3aLMS  JI€ATEJIBHOCTH
yuamuxcsi. Boja B opranusme (MHTEpakTUB); 3HAUYCHUE BOJIbI
(cmana-moy); MunepanbHBIC COJIH (myrocTparus);
Oprannueckue BellecTBa KJeTKd (Wuiroctpauus); PyHkuuu
YTJIeBOAOB. DHeprerndeckass QyHknus (anumanus); OyHKIUU
yraeBonoB. CrpykrypHas ¢GyHKuus (cnaia-uioy); OyHKIHU
yTJIeBOJIOB. 3amacaroinass (@yHkuus (aHuMaius); benku
(mmmoctpanuusi);  HykinenHoBble  KMCIOTBHI  (claala-110y);
DyKapuoTHYeCKast KJIETKa (nnmrocTpanus); Ctpoenue
KJIETOYHOU MeMOpaHbl (cinaia-moy); DyHKIUM KISTOYHOMU
MeMOpaHbl (aHuMalus); TpaHcOOpPT BElIeCTB Yyepe3 MeMOpaHy
KiIeTku (aHumanus); Tunbl  opraHougoB  (Clana-11oy);
Opranouapl kietku (anumanusi); CocCTaBISIONIHE KIETOK
DYKapuoOT (MHTEpaKTUB); Sapo kieTku (WiuirocTparius); Turbl
Oaktepuii © wux 3HadveHue (cnaiig- 1oy); CrpoeHue
NPOKAPHUOTHYECKOU KJIETKH (aHuManys); Jenenne
OaktepuanbHOM KJeTkH (aHumanusi); CroopooOpa3zoBaHue
(anumanus); 3akperuieHue. CtpoeHue 0akTepuu (MHTEPaKTUB);
Ortanbl  cuHTe3a  Oejka  (aHHUMAaLUs); Tpanckpunums
(anumanus); I'enermueckuit koxn (ammMmanus); Ilepenoc
aMMHOKHCIJIOT K MECTy CHHTe3a Oeika (WUIIOCTpalus);
Tpancnsauus (anumanus); AktTuBHoe 3aganue. [Ipumep cunrtesa
Oenka (cnaiin-moy); Cunte3 Oenka (MHTepakTuB); Bupycsl
(cmanpa-moy); Ctpoenue Bupyca (ciaia-moy); bakrepuodar
(anumanus); XKuznennbi nukaBUY (anumanus); JKu3HeHHBIN
ki O0akrepuodara (uHTepakTuB); Tect «Heknerounas ¢popma
>)ku3HU. Bupycen» (TectoBoe 3aganue); OOMeH BeliecTB (ciaaia-
110Y); Hcrounnku SHEPIrumn (nn- JIIOCTpanus);
Anenosuntpudocdopnas  kuciaora (crala-moy);  ITanbl
SHEpPreTUYeckoro ooOmeHa (ciaala-uioy); OHepreTHu4YecKuit
obMeH y aHa’poOoB (wmmocTpanms); Kiaccudukamnms
OpTraHM3MOB 10 THUITy NUTaHUs (WUIrocTpanus); I'erepoTrpodsl

(cnaita-moy); ABTOTpO(]HI (cnaia-moy); dorocuHTE3
(mmmroctpanust); Paszer  porocuHTeda (crmaa-mioy); Daszbl
orocunTesa  (uHTEepakTHUB); POCT  OJHOKJIETOYHBIX U

MHOT'OKJIETOUYHBIX OpraHusMoB (cnaia-moy); JKu3HeHHbIM
UK KJIeTKku (crnaiia-moy); Cxema muTo3a (MLTIOCTpAIUs);



Penyrumukanus (wmroctpanus); Mwurto3 (aHumanus); 3HadyeHue
muTO3a  (WurrocTpaius); Pa3el MHTO3a  (MHTEPAKTHB);
Becriosioe u mmonoBoe pasmuoskeHue (aaumarusi); OcoOeHHOCTH
MOJIOBOTO pa3MHOXXeHus (cnaiia-moy); IlpeumymiecrBa wu
HEJIOCTAaTKU MOJIOBOIO M OEcHoJIoro pa3MHOXKEHUs (ciaina-
moy); Tumel U crmocoObl pa3MHOXKEHUsI (MHTEpakTUB); Meio3
(cmaia-moy); Meiio3 (uHTepakTuB); Cxema meioza (ciaig-
moy); I'amerorene3 (cmaia-moy); Craauu ramMeToreHesa
(amumanus); Tamersr  (wttoctpanusi); Daszpl  meiosa
(maTepakTuB); CpaBHEHHE ME03a U MUTO3a (MHTECPAKTHUB).
Jabopamopnovie u npaxkmuueckue paoomot. Ilpoexmasn u
ucciieoo8amenlbCKas 0esameibHOCHb.

Hccnenosanue npoiecca canpodUTHOTO OUTaHUS.
HccnenoBanue moaABUXKHOCTH Y PaCTCHUN.

PaccmarpuBanue  KJIETOK  PACTCHHUM, JKUBOTHBIX  IIOJ]
MHKPOCKOIIOM.

CpaBHEHHE CTPOCHHUS KJICTOK pPacTeHWA U >KUBOTHBIX.
IToaroroBka cooOIIeHUsI UJIU ITPE3CHTAIIUU Ha OJHY U3 TEeM:
«Bupycsr: HCTOpPUSA OTKPBITUSD, «udexmonabIie
3a00JIeBaHUs: IIyTHU 3aPAKECHUSI U MEePbI ITPODUITAKTUKID.
Co3nanne noptdonmo 1o Teme «Poab BHPYCOB B KHM3HU
OpPTaHU3MOB U IBOJIIOIIUH OPTaHUYECKOTO MUpa Ha 3eMIie».
I[MTonroroBka cCcOOOWmICHHWS WM TPE3EHTAllUM Ha TEeMy
«bakTepun-XxeMOCHHTETUKH U UX POJIb B KPYyTOBOPOTE BEIIECTB
B IPUPOJICH.

Paspgen 3. CTPOEHME W  JEATEJIBHOCTb XHWBBIX CUCTEM.
OPI'AHU3MBI (15 u)

Cucrema xuBod mnipupoasl. Cucremaruka. Paborer Kapia
JInHHes.

HapctBO I'puOHwI. I'puosr: 0COOEHHOCTH CTpOCHUS,
pacnpoCTpaHEHUE U 3HAUYCHUE.

CucremMaTuka U >XKHU3HEACATEIIHPHOCTh pacTeHuil. OCOOEHHOCTHU
CTPOEHMUSI, paclpocTpaHeHHe U 3HadueHue. Bonopocau. Otaen
MoxoBunHEIE. Bricoiue COPOBBIE pacreHus. Otnen
I'onocemennsie. Otaen IlokpeITOCEMEHHBIE.

CucremaTuka MU OCOOEHHOCTH CTPOEHHSI OECIIO3BOHOYHBIX
)kUBOTHBIX. [Ipocrteiimme. 'yOkn M KHIII€YHOMNOJOCTHBIE.
IImockne wuepBu. Kpyrnele depBu. KoispuaTble 4epBH.
Montocku. HiieHuCTOHOTHeE.



CucremaTuka W  OCOOCHHOCTH CTPOEHHUsSI IMO3BOHOYHBIX
>kUBOTHBIX. KpyriopoTsie. XpsiueBbie peiObl. KocTHBIE PBIOBI.
3emHoBoaHbIe. [Ipecmbikaromuecs. [Ituel. Mnexkonuraronue.
Pa3smuoxxenue u pazsutue y pacteHuil. [lomoBoe pazmMHOKeHHE.
Yepenosanue nokosieHui. OmonorBopeHue. Cemsi.
PasmMHOXeHue u pa3BUTHE Yy XKHUBOTHBIX. ONIIOJOTBOpEHUE.
OnroreHes3: SMOPHUOHAJIILHBINA NEPUOJ, ITOCTIMOPHUOHAIBHBIN
nepuon. IIpsimoe u HenpsiMOe pa3BUTHE.

OCHOBHBIE 3aKOHBI HACJEJICTBEHHOCTU. | HOpHIOIOTrHYECKU
meton I'. Menaenst. MoHorubpugHoe ckpeniuBanue. [lepBbii
3akOoH Menaensa. Bropon 3akoH Menaens. Llurosiornueckue
OCHOBBI ~ MOHOTHMOPUIAHOTO  CKpemmBaHus. JluruOpugHoe
ckpemuBanue. Tpernii 3akoH Menaens.

XpoMOCOMHasi Teopusi HacjieAcTBeHHocTH. PaGora T. X.
Moprana. Hapymenue cueruieHusi. 110510Bble XpOMOCOMBI.

N3meHunBOCTh:  MoaudUKallMOHHAsT  (HEHACIICJICTBEHHAs),
reoTurMyeckasl (HacjieACTBEHHas) — KOMOWHaTHBHasT WU
MyTalMOHHasi. MyTareHHbIe (paKTOPHI.

Jemoncmpavyusn cxem, mabauy, ppacmenmos
8U0eoPUILMOS, @pomoepaguii u MYTbMUMEOULIHBIX

00beKmos, UINIOCMPUPYIOWUX OCHOBHOU Mamepuanr U
NOHAMUSL MeMBb.

Mynemumeouiinvle o06vekmst: UTO TaKOE€ CHUCTEMaTHUKa
(cnaig-moy); Cucrematuyeckue KaTeropuu (MHTEPAKTHUB);
ApHUCTOTEIb U €r0 YYE€HHE O >XUBOTHOM MHpe (Claig-1ioy);
JIunneit Kapn (cnaitn-moy); 3acayru K. JIunnes (cnaia-moy);
Henocratku wuckyccTBeHHOW cucteMaTtuku Jlunaes (crmaiig-
oy ); LlapctBo I'pubs! (cnaitn-nroy); CtpoeHue rpuboB (criaia-
moy); Ponp rpuboB B mnpupoae M KU3HU YeJioBeKa (ciaiija-
uoy); MHoroo6pasue UUIANOYHBIX TI'puOOB (claia-1Ioy);
I'pubbr  chenoOHbIE U siHoBUTHIE (crlaiia-mioy); ['puOsbI-
mapa3uThl, BBI3ZBIBAIOIINE 3a00JI€BaHUs KYJIHTYPHBIX PACTCHHUU
(cmaiia-mmoy); OO1Me CBEIEHHsI O BOAOPOCHIX (Claig-mioy);
Otnen 3enenbie Bomopocau (cnaka-moy); Otaen Kpacusbie
Bosopocnu, uiam barpsuakm (crmaia-moy); Bypeie Bomopociu
(cnaiig-moy); OOIMe CBeAeHUSI O MOXOBHU/IHBIX (ClIala-11I0Y);
Criopopur wm rameropur y wmxa (wurroctpamus);, Cewms
LIBETKOBBIX pacTeHud (cimalia-moy); MHoroo6pasue BHUJIOB H
pacmpocTpaHeHHe Ha 3emJie TUIAyHOBUIHBIX (Clala-11o0y);
MHoroo0Opa3ue BHUIOB u pacripocTpaHeHHe Ha 3emJie



XBOIICBUIHBLIX  (cnadia-mmoy); MuorooOpa3ue BHIOB U
pacnipocTpaHeHue Ha 3emile MaloOpOTHUKOB (clala-1ioy);
Knaccudukanmuss TOJIOCEMEHHBIX pacTeHHM (claia-mioy);
PaznooOpa3ue XBOWHBIX pacteHuii (cnada-moy); Poib
TOJIOCEMEHHBIX B IIpuUpoje (MUIocTpanus); XOo31HCTBEHHOE
3Ha4YCHHE TrOJIOCEMEHHBIX pacTeHui (nnmroctpanus);
Knaccudukanms MNOKPBITOCEMEHHBIX pacTeHu
(nnmroctpanus); Pa3zButre )KEHCKOro M My>KCKOTro ramerodura
(anumanus);  /IBoiliHOE€  OILUIOJJOTBOPEHHUE Yy  LBETKOBBIX
pactenuii (aHumanus); BaxnHeWmme cemelcTBa  Kilacca
OJTHONOJIBHBIX  (cHaia-moy); XapakTepHble OCOOCHHOCTH
KjlacCa OJHOJOJBHBIX (ciaia-moy); OCHOBHBIE ceMeNcTBa
kiacca JIBynonpHbie (cnada-moy); OOmiasi xapakTepUCTHKa
kiacca JIBynonbHble (chnaii-mioy); XapakKTepHble HpPU3HAKHU
KJjacca JBynonbHbBIE (nyrocTparnusi); KuBoTHbIE
OJIHOKJICTOYHBIE u MHOT'OKJIETOUYHBIE (anumanus);
MHorooOpa3ue BHAOB H  OCHOBHBIE  CpEAbl  JKHU3HHU
OJHOKJIETOUYHBIX (ciraia-moy); OOmas XapakTepUCTHKa THUIIA
I'y6ku, mpoucxoxaenue (cnaiia-moy); Muoroobpasue BUIOB U
cpella oOMTaHUsl KUIISYHONOJIOCTHBIX (ciaiia- moy); Ilnockue
yepBU (cnaia-moy); OcoOEHHOCTHM OpraHM3alliu W cpena
oOuTaHusl KpYyIJIbIX uyepBeil (cnaia-mioy); MHoroo6pasue
napasuTUIECKUX KPYTJIBIX 4yepBeu (cnaiig-moy);
IMapa3zutuueckue  Kpyriable 4YepBU  (MHTepakTuB); Tun
Konbuateie uepBu. OOmme cBenaeHust (cnaka-imoy); OO1mue
CBeJleHUsT O MoJuttockax (crmaia-moy); Khiaccudukanus
MOJLTFOCKOB (cmana-moy); OO1as XapaKTEepPUCTHUKA
4lIeHUCTOHOTuX (cnaia-moy); PakooOpasHbie (claia-moy);
I[TaykooOpasznbie (cnaia-moy); MHoroo6pasme HACEKOMBIX
(cnatig-moy); Tun  Xopnaoseie  (chmaia-moy); Iloarun
[To3BoHOuUHBIe, niu Yepennble (cnaiii-moy); Haakmacc PpIObI
(cnaiin-moy); Kitacc Xpsimeswsle poiObl (craiin-moy); Kirace
Koctabie pwiObl (cnaiig-moy); Kucrenepsie pbiObl (craiig-
moy); OOmme cBeAeHUs] O 3€MHOBOJHBIX (CIIAalII-110Y);
Buemrnee CTpOECHUE ampuodmit (cmana-moy); Posn
3€MHOBOJHBIX B IPUPOJIE U B )KU3HHU YelOBeKa (MITIOCTpAIUA);
IIpecmrbikaromuecs (cmaiia- moy); OCOOEHHOCTH BHEITHETO
BHUJA IIpecMBIKarommxcs (ciaaia- moy); OCHOBHBIE OTPSIbI
IPECMBIKAIOLIUXCS (crmaiia-mioy); ITTris (BUEO);
Pa3znoo6pasue nrTun (cnaiia-moy); IlpexncraBurenu kiacca



Mnekonurarouiue (cnaa-moy); [Hoakmacchl MIEKOIMUTAIOIIUX
(cnakia-moy); OTpsiabl  IUIALGHTAPHBIX — MJICKOMUTAFOIIMX
(cnaiig-moy); OHTOreHe3 (aHWMAIHMs); IJTarbkl dMOpUOTreHe3a
(cnaia-moy); IlpousBoaHble 3apOABINIEBBIX JHUCTKOB (CIIaiii-

11oy); I[MocTaomOpuoHaILHOE pa3BuTue (nyrocTparus);
Menpens (wumoctpanus), HMcciaenoBanuss Menpenst (cnaima-
1I10Y); AJbTEpHAaTUBHbBIE HPU3HAKU (MUHTEpaKTUB);

MonoruopugHoe ckpernuBanue (ciaaia-mioy); IlepBoiii 3akoH
Mennens (cnaiia-umoy); Tunbsl Opu3HakoB (MIJLUIIOCTpaLvs);
AnsenbHbIe T'€HBbI (nmmrocTpanus); Hutonoruueckoe
000CHOBaHME MOHOTHOPHUIHOTO CKpEIIMBaHUS (aHUMAIHs);
utonmornueckass 3anuch (WUIOCTpanusi); BTopoi 3akoH
Menpenst (cnaiia-moy); MoHOruOpuagHOE  CKpEIMBaHUE.
Pacmiennenue  (uHTepakTtuB); YTO Takoe AUTHOpUIHOE
ckpemuBaHue (cnaa-moy); JurmOpuaHoe CKpenuBaHue
(aanmanus);, PacmierieHne  npu3HakoB  (MJLIFOCTPAIIH);
uTtonorunueckoe 00OCHOBaHME  3aKOHAa  HE3aBUCHUMOTO
HacJIEJOBaHUI (cnaiig-moy); Tpernit 3akoH  Menaens
(mmumocTpanus); 3amada  Ha AATHOPUIHOE CKpEIIMBaHUE
(uatepaktuB); Tomac Mopran (cnaia-moy); ClenjieHHoe
HacJeJIoBaHUE Te€HOB (clnaia-1ioy); OnpenesieHue pacCTOSTHUS
MEeXIy TreHamMu (WuiocTpanus); ['eHeTMueckue  KapThl
XpPOMOCOM (cmana-moy); XpomMocoMHas Teopus
(nnmroctpanms); Tunsl xpomocom (wmroctpanus); [lonoBbie
xpomocoMmbl. Kapuorun yenoBeka (ciaiia- moy); I'eHeruka
nosja. YenoBek (MHTEpPaKTUB); MI3MEeHUYMBOCTh (MJIJIFOCTpALIUS);
Bunasl wu3MenuumBocTH  (WLIIOCTpauusi);  MoauuKalMoHHas
U3MEeHYUBOCTh (aHumanus); [Ipumep wmoauduKamMoHHON
U3MEHYUBOCTH (ciaaia-1ioy); MoaudukalmoHHasi HU3€HYUBOCTh
(nnmroctpanms); N3meHunBOCTH HACJICICTBEHHAass W
HeHacleacTBeHHas (urtoctpanus); dDopmbl HACIEICTBEHHOMU
U3MEHYHUBOCTU (cnaia-mroy); KomOumHaTHBHAsT U3MEHYHUBOCTh
(cnakia-moy); MyTanmoHHasi HW3MEHYMBOCTH (ciaala-11oy);
Tunbr MyTaluu (cnaita-moy); IIpuunnsbl MyTalun
(myTrocTparius).

Jabopamopuovie u npakmuueckue paoomul. Ilpoexkmmuasn
U UCC1e008amelbCKas 0esaAmeibHOCmb.

IMonroroBka wuH(pOpMamuoHHOTO cTeHAa «CbhenoOHble U
SIIOBUTBIE  TpUOBD» (Ha OCHOBE MECTHOrO Marepuaia).
BricTynienue nepen ydyamuuMMmucs — MUIAQAIIMX — KJIACCOB  C



COOOIIEHUEM O IIpaBuiIax cOopa U UCTIOJIL30BaHUs TPUOOB.
I[TonroroBka wuH(pOpMamuonHoro creHaa «becro3BoHOYHEBIE
’)KUBOTHBIC, OMACHBIC I YeJIOBEKa» (Ha OCHOBE MECTHOTO
Matepuaiia). BpIcTymuieHnme mnepex ydaluuMucs — MITQAIINX
KJIACCOB C COOOIIIEHUEM O IpaBUJIaX IOBEJIECHUS IIPU BCTPEUE C
SITOBUTHIMH YJICHUCTOHOTHUMU.

IMonroroBka wWH(POPMAIIMOHHOTO CTEHAA «3€MHOBOJIHBIE |
MIPECMBIKAIONIECs, OIaCHbIE JJIs 4YeJOBeKa» (Ha OCHOBE
MECTHOTO Marepuaja). BrpICTyruieHHe mnepen y4daliuMHCs
MJIAIIINX KJIACCOB C COOOIIEHHEM O MpaBHJIaX IMOBEACHUS IPHU
BCTpEYE C SIAOBUTHIMHU 3MESIMH.

CocraBjieHHME MPOCTEHIIUX CXEeM CKpelmuBaHusa.®* PerieHue
DJIEMEHTAPHBIX T€HETHUECKUX 3a7ad.™

BrisiBiIeHMe MyTareHOB B OKpY’Karolle cpejie (KOCBEHHO) U
OIICHKAa  BO3MOXHBIX  MOCHEACTBHH WX  BJIHSIHUS  Ha
COOCTBEHHBIN OpPraHU3M.

I[MTonroroBka coOOmIEHWS WM MNPE3EHTAllUM Ha TEMy
«HacnencrBennele aHOMaJIMM  4YeJIOBEKa, OOYCIIOBIICHHBIC
FeHHBIMH, XPOMOCOMHBIMH WJIM TE€HOMHBIMH MYTAaIlHASIMH.
[IpruuHBl pocTa 4YHCHAa HACIEACTBEHHBIX AHOMAJIMUA B
YeJI0BEYESCKOM IOMYJIISILTUN.

Tema 4. CTPOEHUE W JEATEJIBHOCTD XUBBIXCUCTEM. ITOIIYJIAIUNU
1 DKOJIOIT'MYECKUE CUCTEMBI (8 1)

Dxosiorus. OKojorudeckue  (@QakTopbl: aOMOTHYECKHE,
OMOTHYECKHE, aHTpoHoreHHnle. JleficTBUE HSKOJIOTHMYECKUX
(pakTOpoOB. JlnmuTupyromme daxTopshI. Jlnamazon

YCTOMYMBOCTH, OMOJTOTUYECKUI OTITUMYM.
IHonynsauusi. OCHOBHBIE  XapaKTEPUCTHUKH  IOILYJISILHUU:

MJIOTHOCTH, pO’XKI1aeMOCTb, CMEPTHOCTb, BO3pacTHas
cTpykTtypa. llepuonuuyeckue  HM3MEHEHHUsSI  YHMCIEHHOCTHU
MOMYJISALIUH. DKkocucrema. buoreonenos. Crpykrypa
DKOCHCTEMBI: BHJIOBasi, IIPOCTPAHCTBEHHasi (SIPYCHOCTH),
Tpoduueckas. Tpoduueckass CTPyKTypa DKOCHUCTEMBI:

OpOAYHEHTbl, KOHCYMEHTBI, peayleHThl. lluiesBnlie 1emnu:
nacTOUIHbIC, JETPUTHBIE. OKOJIOTUYECKHUE MUPaMHUIbI.
BzaunmooTrHOMmIEeHN s HOMYJISIITAN B JKOCUCTEME:
HEUTpaJbHbIE, II0JIE3HO-HEUTpPAJIbHbBIE, B3aHMOIIOJIE3HBIE,
BpPEIHO-TI0JIE3HbIE, B3AUMOBPEIHBIE.

YcroitunBoCcTh U cMeHa coodmiectB. CyKIeccuu: IMepBUYHBIE U



BTOPUYHBIC.

buocdepa: cocraB m crpoeHue. Atmocdepa, ruapocdepa,
murocdepa. BentectBo Onocdepnl: KuBoe, OMOTeHHOE, KOCHOE,
ouokocHoe. Ponb )xuBOTO BeniecTBa B Onocdepe.
Jemoncmpauusn cxem, mabuy, ppacmenmos
8uU0eoPuILMO8, @pomoepaguii u MYAMUMEOUUHBLX
00beKmos, ULIIOCMPUPYIOWUX OCHOBHOU Mamepuail U
NOHAMUSL MEMbL.

Mynemumeouiinvie 00veKkmupl: XapakKTEPUCTUKU IIOILYJISILIUU
(mmrocTpanust);  UwuciaeHHOCTh  monmyasinuu  (aHUMAaIus);
DddexTuBHas uguciaeHHOCTh (WuUIOcTpanus); JumHamuka
YUCJICHHOCTH Pa3JIMYHbBIX IOIYJISAINN (aHMMarus); Bo3pacTHas
CTpyKTypa Ttiomyisinuii  (aEmMarnusi); llojoBast cTpyKTypa
OOITYJISILINMI (cnang-mioy); DKkoJiorus (nmmrocTpanus);
DKOJIOTUYEeCKUe (axTops! (aHuManus); Bausitnue
AKOJIOTHYECKUX (PakTOpOB Ha OpraHu3M (WLIKOCTpaIus); 30Ha
ontumyma (anumanwus); Jlumutupyromuii GakTop B DKOJOTHHA

(aammarnus); AOHOTHYECKHUEC (hakTopbr (aHnMarys);
Buornueckue dakTopsl cpeabl (HWuTrocTpanus); XUITHAYSCTBO
(nmrocTpanus); 3HauyeHHUe  XUIIHUYEecCTBa  (aHUMAIIUs);

Konkypennmss u ee Buasl (cinala-mioy); PesynbraTthl
KOHKYPEHTHBIX B3aUMOOTHOIIIeHUH (anumanus); I[lapazutusm u
€ro pacnopocTpaHEHME B JKHUBOW mHOpupojse (claiiji- 110y);
Cum6m03 (wmroctpanms); IlumeBsie B3aMMOOTHOIIEHUS B
skocucteMe (anumanus); Ilumesass nens (aHumanus); Tunbl
MMUIIEBBIX Heneu (nnmroctpanus); ITumeBas ceThb
(nmmrocTpanms);  OkoJiorudeckas nupamMuaa (ciaaia-1ioy);
IMumeBble nenu (MHTEPAKTUB); Y CTOMYMBOCTH HSKOCHUCTEM
(cmaiia-moy); CTaOMIIBHOCTh TOMYJISIIUN 3KOCUCTEMBI (Cliaia-
I10y); Jnnamunueckoe paBHOBECHUE (nmrocTpanus);
Hapyiienne ycToMumuBOCTH KO- CUCTEMBI (ciaia-1ioy); CmeHa
DKOCHCTEM, WM cykKneccust (wi- mroctpanusi); CmeHa
AKOCHCTEMBI JIECHOrO o3epa (aHumainus); Tunbl cykueccuit
(nnmroctpanms); ITepBuunas CyKIIecCHs (anuMmanms);
Bropuunas cykneccusi (anumanusi); buocdepa (myutroctpanmsi);
Co3znarenu  yueHuss o Owuocdepe (cmaia-uioy); CocraB
ouocdepnl (cnaia-moy); I'panurel Omocdepsl (aHUMAHS);
PonwxuBoro BemiectBa B 6uocdepe (myumroctpaius); OyHKIUU
JKUBOTO BellecTBa  (Claia-uioy); Kpyrosopor  BOABI
(anumanus); Kpyrosopot yriepoaa (anumanusi).



Jlabopamopnusie u npaxkmuueckue paoomot. Ilpoexmmnas
U ucc1e008amelbCKas 0esimejalbHoOCHb.

HccnenoBanue BIusiHUS aOnoTHYECKUX (PakTOpoB (CBET, BOJA,
TeMIlepaTypa) Ha KOMHATHbIE pacTeHUS. ™

Pa3zpaboTka SKCKYpCHMOHHOTO MapIlupyTa, ITO3BOJISIOIECTO
OpPOAEMOHCTPHUPOBATh  BUAOBYIO, IIPOCTPAHCTBEHHYIO U
TPOPUIECKYIO CTPYKTYPY THIOUYHOU HDKOCHUCTEMBI pPErmoHa
(rpymirmoBo# MpoOEKT).

CocraBieHre cxXeM Iepe/ladd BellecTBa W JSHepruwm (mereu
MUTAHU) B IKOCHUCTEME. *

Bemosnrenue wucciaenoBaHuss Ha TemMy «Moe XKuiIbe Kak
OpUMep SKOCUCTEMbI».

HccnenoBanne CyKIIECCUOHHBIX U3MCHCHUU.

Tema 5. TIPOUCXOXJAEHUE U PA3BBUTUE KU3HUHA 3EMIJIE (7 )
Hcropus npencraBieHUi O 3apOKJICHUM KU3HU. BUTanucrtel u
¢pmzukanucTel. Kpeammmonusm. AoOworene3. Onbeitel Penwm,
Cnamnanuanu, I[lacrepa. Teopusi cTalMOHApHOTO COCTOSIHUS.
Teopuss mancriepmun. Teopus OUOXHMHYECKOW DBOIIOIIUH
(Onapuna — Xomnzaeiina). OneiT C.Musuiepa.

IlepBbie aBomronnnoHHbIe Teopur. Teopus K.b.Jlamapka.
PaGoTsr K. KioBbe.

JapBunu3M.  JluBepreHumssi W HMCKYCCTBEHHBIII  OTOOp.
EctecTtBennbiii oTO0p M Oopbba 3a cyuiectBoBaHue. Pa3Burue
JnapBuHu3Ma. CUHTETHUYECKasl TEOPUS DBOJIOIINH.
MukposBostonus.  @Popmbel  oTOOpa:  CTaOMIM3UPYIOIIMM,
JBHOKYIIUN, pacuiervsiromnii.  [peilidp renoB. W3omsiius.
Jloka3arenbcTBa SBOJIIOLINH. Tuner SBOJIFOLIMOHHBIX
U3MEHEHUU U HalpaBJICHHUS DBOJIIOIUHU.

ApanTalimu OpraHu3MOB K YCIOBHUSIM OOMTaHUS KaK pe3yJibTaT
JEUCTBUSI €CTECTBEHHOTO OTOOPA.

PaGora H.A. Jlannnesckoro. Teopus HOMOT'€HeE3a.
I'eoxpoHosornueckast mKajga. Opbl, NOEPUOABI: Pa3BUTHE
JKU3HU. Apxelckasl U nmporepo3oiickas 3psl. Ilaneosoiickas apa.
Me3zo3oiickasgs 3pa. bwuomormyeckuii HOporpecc Hu perpecc.
Kaiinozoiickasi spa.

Jemoncmpayusn cxem, maobauy, @ppacmenmos
suoeodunbmos, Qomoepaguii u MYTbMUMEOULIHBIX
00bEeKmos, UINIOCMPUPYIOWUX OCHOBHOU Mamepuanr U
NOHAMUSA MeMbl.



Mynemumeouiinote o06vexkmor: Jlamapxk JKan bartucr
(urocTpanus); I'pamanu Jlamapka (cnaua-oioy);
JABumxyiue cuibl »BoouH 10 Jlamapky (ciaiji-1ioy);
3HaueHue Teopum Jlamapka (crmaia-moy); KpyrocBeTrHoe
nyremecrsue Yapnza JlapsuHa (anmmanusi); Pa3znooOpaszue
MOpOJ )KUBOTHBIX U COPTOBpACTECHUMU (ciaa-nioy); YueHue Y.
JapBuHa 00 wuCKycCcTBEHHOM oTOope (cnaia-mioy); Poib
U3MEHYUBOCTH B MCKYCCTBEHHOM OTOOpe (MIUIIOCTpainus);
Tunel usmenunBoctu 1no Japsuny (wumoctpauusi); Mctoku
Teopun JlapBuna (wumroctpanusi); Jloruka Teopunm Y.
Hapsuna (anumanusi); JBHXKYyIIIME CHIIBI 3BOJIIOIAU T10
HapBuny (wumroctpanusi); 3HadeHue Teopuun JlapBuHa
(wmnroctpanus); llonmyssinussi — 3J€MEHTapHasi €auHUuIa
DBOJIONMHU (WJUIIOCTpAIMsl); DBOJIOLMHOHHBIE ITPOIIECChHl B
MOITYJIALUU (cmana-mioy); dakTopbl 3BOJIIOLUU
(mmmoctpanusi);  «Cynap0a»  peneccUuBHBIX  MyTalluid B
NOITYJISIITAN (cnaiin-moy); Konebanust  9HUCIICHHOCTH
nonyssinuu (miutroctpanus); CnydailHoe M3MEHEHHE YacTOT
ajuiesiel B MaJIOYMCIEHHBIX HOIYJSINUAX (aHUMalus);
N3omsimusa. Tunel uwsonsnuum  (cinaa-umoy); OnpeneseHue
€CTECTBEHHOTO otdopa (nnsmrocTpanus); dopmel
€CTeCTBEHHOro otTOopa (anumanus); HWHIycTpuaibHbBIN
MeJgaHu3M Yy 0abouku Oepe30BONM MsAeHUIIbl (aHUMAaLus);
JBmwxymass ¢opmMa ectecTBeHHOro oTb6opa (ciaala-mioy);
JBrmxytast u CTaOUITN3UPYIOIast dopmbI oTOopa
(amumanus); PesynabTrar JOeMCTBUS  CTAOMIU3UPYIOIIETO
oTOopa (cnaia-uioy); Ananranus OpPTraHU3MOB K
OoKpyXxarormieii cperne (chnag-mmoy); Twunbel amanrTaruii
(mmumrocTpanusi); Mopdosorudeckue agantanuu (Cllaig-mioy);
ITokpoBuTEenbCcTBEHHAas OKpacka (ciaaija-moy); MackupoBka
(cnmavig-moy); Ilpeanynpexmaroimasi wWiIW  yrposKarorast
OKpacka  (WJLIIOCTpalus); Mumukpust (cmaig-mioy);
buoxumuueckne u (Pusnonoruyeckue ananrtanuu (ciani-
I0Yy); IToBenenueckue azanTalu (cnaia-mioy);
OTHOCUTEJIBHBIM XapakKTep HOPUCIIOCOOJIEHHOCTH (ciaiia-
110Y); Bunpl MPUCTIOCOOIICHHOCTHU (uHTEpaKTUB);
Bunooo6pazoBanue. Onpenenenue (miumroctpariusi); CriocoOsl
BUJJ00OpazoBaHus (ciaia-moy); W3omsammss — npuyuHa
BUgooOpazoBanusi (anumanusi); Ilytu BumooOpa3zoBaHUs
(amumanus); ['eorpaduueckoe BuI000pazoBaHUE (aHUMAIIUS);



DKOJIOTHYECKOE BHUI000pa30BaHUE (cmaa-moy);
JlokazarenbcTBa €JIMHCTBA HPOMCXOXKJICHUSI BCEro KUBOIO
(cnaia-uioy); Mopdomoruueckue JI0Ka3aTeIbCTBa
SBOJIIOINH (cnaia-nioy); [TaneonTonorunueckue
JIOKA3aTeJIbCTBA IBOJIIONMU (CIIAlI-1I0Y); DMOPHOIOTUYECKHUE
JIOKa3aTeJbCTBa OHBOJIOLMHU (chala-moy); XoAa DSBOJIOLHU
nomanu (mHTEepakTuB); Tect «J/loka3zarenbcTBa 3BOIIOIUAU
OpraHM4YecKoro Mwupa» (TectoBoe 3ajaaHue); [ Uunoresbl
OPOUCXOXKACHUS KU3HU Ha 3emiie (WutrocTpanus); ['mnoresa
abuorenesa (aHnMarus); Onpir  dpaHUecko Penu
(aaumarus); 'mnore3a Ouorene3a (chaiia-moy); ['mnoresa
abuorene3za B XVII—XVIII Bekax (anumanwus); Onbeit Jlyn
[MTactepa (anumariusi); I'uroresa kpeartmoHu3ma (CJaanI-1mioy);
I'mnore3a cranmmHapHOro coctosiHus (ciaaia-moy); ['mnoresa

na"gcriepmMuu  (WumrocTpauus);  Teopus — OHMOXHUMHUYECKOU
sBoOIMHU (cnaia-moy); I'mnmore3sl BOBHUKHOBEHUS >KU3HU
Ha 3emuie (MHTepakTuB); OCHOBOIOJIOXKHUKH  TEOPUU

OMOXHMMHUYECKOH 3BOMONUU (WUTIOCTpanus); Teopus Ouomnos3a
(anumanus); OkcnepuMeHT Crtennu Mwuiuiepa (aHUMaLMA);
Xumunueckasi 3Boironus (anumarnusi); [Ipenduonoruyeckas
3BOJIOLUS (anumarus); buonornueckas 3BOJTIOLIUSA
(aruManUs); Hauamno OHOJIOTHYEeCKON 3BOJIIOLIMH
(anuManusi); XpPOHOJIOTHUSI Pa3BUTUSL KU3HH Ha 3emiie
(aaumanus); Kpunro3oi (anumaiiusi); Apxei (aHumarius);
ITporepo3zoii (anumariusi); danepo3oi (anumarusi);
I[Taneo3o#t (anmmanusi); Me3o30i (anumanus);, KaliHO301.
[TosiBnenue yenoBeka (aHUMaIMA); DTallbl Pa3BUTUS KU3HU
Ha 3emie (uHTepakTuB); Tect «Pa3Burue >XU3HU Ha 3emie»
(TecToBOE 3a/1aHUE);

Jabopamopuovie u npakmuueckue paoomul. Ilpoexkmmuasn
U UCC1e008ameNbCKaAsl 0esAmelbHOCHb.

CpaBHEHHE TOMOJIOTHUYHBIX U aHAJOTHYHBIX OPraHOB Ha MPH-
Mepe )KUBOTHBIX, OOUTAIOIIUX B MECTHOM peruoHe. ™
BrrsiBiieHne npucriocoOneHuii opraHu3MoB K cpeae oouTaHus. ™
I[TogroroBka cooOlIeHUsT WM TIPE€3€HTAllUd Ha  TEMY
«CoBpeMEeHHBIE IBOJIIOIIMOHHBIE UIEW.

Tema 6. YEJIOBEK B CUCTEMEECTECTBO3HAHUA (7 1)
YenoBek Kak »XWUBOM opraHusM. llomoxeHune yenoBeka B
CHCTEME YKUBBIX OPraHu3MoB. CXOACTBO YEJIOBEKA C APYTUMHU



OPEACTABUTEIIIMU KUBOTHOTO MuUpa. CXOACTBO M pa3Inyus
4eJIoBeKa U JApyrux npumMartoB. CyHIEeCTBOBAHUE YEJIOBEKA U
3aKOHBI TEPMOJUHAMUKH.

OTanel 3BOJIFOLIUA 4eJIOBEKa. Hpuonureku.
ABCTpPaJIOIIUTEKHU. YHenosek YMEJIbIN. YHenosek
OPSAMOXOISIITHAN. Heannepranbiibl. KpomMaHbOHIIBI.
IIpoucxoxjeHue U pacceleHHEe COBPEMEHHOTO YeJIOBEKa.
I'mnore3ssl OOJIMLIEHTPU3MA u MOHOLIEHTpHU3MaA.
ITaneorenomuka. PacceneHnue yemnoBeka 110 IJIaHeTe.

Packl. bBoapmmme pacel: eBporieonagHasi, MOHIOJOUAHAs,
aBcTpajio-HerpougHasi. [ [poucxoxkaenue pac.

Pa3zButne u crapenue uyesoBeka. OCOOCHHOCTH OHTOIrE€He3a
yenoBeKa. ['paHMIIBI BO3pAaCTHBIX NEPUOAOB 4HeJIOBEKa. Poct u
pa3zButue. CTapeHue opranmusma.

Nudexmmnonnnie 3a00JIeBaHMUS. BupyneHTHOCTD.
HNuakyOanyonHsli nepuod. Bxoaneie BopoTa UHGQEKIUU.
Knaccudukaimmm wHEKIIMOHHBIX 3a0oseBaHuii. HMHpekun,
nepeaaromuecs: MmojaoBeIM IyTeM. [IpoTo3oiiHbie HWHEKINH.
OnuaeMun: dyma, xosepa, ocna. boprbda ¢ MH(pEKIMOHHBIMHA
3a00J1€BaHUSIMU. [Tapa3urapHsie 3a0o0y1eBaHusl, ux
ocobenHoctu. Ilapa3zutbel yenoBeka. CepledyHO-COCYIUCTHIE
3aboneBanus. CepledHO-cOCyauCTasi CHUCTeMa U JaBJIEHUE
KpoBHu. ['unoronuss u rurneproHus. CTeHOKapaAus U UHEPAPKT.
HNuacynst. OHKOTOTHYECKHE 3a00I€BaHUSI.

HepsHsblie 3a001€BaHUsI. Ilcuxnueckne 3a00J1€BaHMs.
JlexapcTBEHHBIE cpencrsa. AHTUOMOTHKHU.
CynbpanninaMugHble npenaparsl. Henponenrukn.
TpaHkBUIN3aTOPBHI. AHaJIBIreTUKH. Hapkotuueckas
3aBUCUMOCTb.

Anpl, TOKCUHBI, TPOTUBOSIANSA. MeXaHU3MBbl JIEUCTBUS SITOB.
SnoButbie pacteHusi. SAnmoBuThie  TpUOBL. S mOBUTHIE
>KUBOTHBIE. [ IpOTUBOSI IS, aHATOKCUHBI U CBIBOPOTKH.
I'eHeTHKa YeJlOBEeKa M HACJICJICTBCHHBIC 3a00JieBaHUsI. MeTO bl
TeHEeTHUKH 4elioBeka. HacnencTtBeHHbIe 3a00jieBaHUsSI: TEHHBIC
0oJs1e3HH, XPOMOCOMHBIE 00JIe3HMU. IIpodunaktruka
HACJICICTBEHHBIX 3a00JIeBaHU . Menuko-reHeTH4ecKoe
KOHCYJIbTUPOBAHHUE.

emoncmpauusn cxem, mabauy, Qpaemenmos
8udeopunbmos, Qpomoepaguii u MYTMUMEOUUHBLX
00beKmos, ULIIOCMPUPYIOWUX OCHOBHOU Mamepuail U



NOHAMUSL MEMBb.
Mynsmumeouitnoie oo0vexkmol: OOHOKJIETOYHBIE —_
BO30Yy/IMTEIIM OITACHBIX 3a00JI€BaHWI 4YeloBeKa (Cllaia-1oy);
Bo30yautenn >Kenyao4YHO-KHUINICYHBIX 3a0oJjieBaHUM (claia-
moy); Ilapasutnueckue uyepBu (crmaia-mioy); 3aboseBaHue
COCYJIOB: BapUKO3HOE€ pacuiupeHue BeH (craaia-1ioy);
ITognepxanue  NOCTOSIHCTBA  apTEPUAIIBHOTO  JaBJICHUS
(cnaina-mmoy); HapymeHusi apTepualbHOTrO AaBJICHHS (TEKCT);
IlepBast noMoLIb IIPU TMIEPTOHUYECKOM KpU3€ (MILTIOCTpALIMS);
IlepBas HOMOIIb npu CTEHOKapIuu (cnaiia-moy);
Ilepuroau3zanysi TMOCTIMOPHOHAIBHOTO pPa3BUTHS YEJIOBEKa
(cnaig-moy);  IlogpocTkoBhlii  mepuon.  dDopmupoBaHHE
BTOPHUYHBIX  IIOJOBBIX  IIpu3HakoB. llcuxomoruueckue
0COOEHHOCTH (cnaiia-uioy); Bo3aetictBue BHEIIIHUX
(¢akTOopoB Ha pazBuTHE YeJOBeKa (ciaaia-moy); Bausame
BpeaHbIX (aKkTOpPOB Ha 3apojblll (ciaaa-moy); BrausnHue
oOpaza KHW3HHU pojauTesieci Ha popMupoBaHue TUToAa (Clai-
moy); Ilepuoasl crapeHusi: BO3pacTHbIE U3MEHEHUs (ciaiig-
moy); OHToreHne3 dvenoBeka (cnaiia- moy); Kiraccudukaims
Oone3sHer (wumoctparys); DakTophl, BIHSIOIIUE Ha
310POBbE (mnmrocTparusi); Ctpecc (cnaig-1moy);
ITepeyTomnenue (cnaia-moy); [Ipumep HaciegoBaHus NpU-
3HaKa CBEpPTHIBA€EMOCTH KpOBHU (mnmrocTpanus);
HacnenoBanue  pganpTOoHM3Ma  (MHTEpakTHB);  MeToabl
U3y4eHUSs HAacJIEACTBEHHOCTU (unmmrocTpanusi);
I'eneanormueckuii meton (WUIIOCTpalivs); bian3HenoBbIN
meTon (uwiurroctparusi); l[luTtorenernueckuit meron (crnaiina-
uoy); buoxummnueckuit meron (ciada-moy); IIpodunaktuka
HacJIEACTBEHHBIX 3abosieBaHUM (cnaia-mioy);
HacnencrBenHsle 3a0osieBaHust  (MHTEpakTHUB); [ 'Hmoressl
NPOUCXOXKAEHUsI 4ejoBeka (wwurocTpanus); CTOpOHHUKU
SBOJIIOIIMOHHON  THIOTE3bl  aHTpPOIIOTeHe3a  (aHuManus);
Bbuonorunueckue paktopsl anTponoresnesa (aHumanus); Yenosek
— couuajgbHOe cymiecTtBo (wurtoctpanusi); CouuaibHbIE
(paxTopsI aHTpoHnoOTreHes3a (aHuManus); dakTopsl
anTporioreHe3a (anumanusi); CHCTEMaTHYECKOE IOJIOKEHUE
Buna Homo sapiens B »kxuBOil mnpu- poae (aHumauus);
JlokazarenbcTBa  MPUHAUICKHOCTH  4YeEJOBEKa K ILApCTBY
JKusoTtHble (cnaii-moy); JlokazaresabcTBa pOACTBA UEJIOBEKA C
npeacTtaBuTesiMu  napcrtBa  JKuBoTHBIEe  (WJLTIOCTpAalys);



IIpu3Haku cXOACTBa YEJIOBEKA M YEIOBEKOOOPA3HBIX O0E3bsiH
(cmaiip-moy); OTnuuuss dYeJloBeKa Kak OHMOCOIMaJIBHOTO
CylmiecTBa OT JKMBOTHBIX (chnaia-moy); YemoBek  —
OuoconuaabHOE cyliecTBO (miutroctpanusi); CucreMaTudeckoe
MOJIO)KEHUE 4YeJIOBEKa B JKMBOM HOpuposie (MHTEPaKTUB);
JlokazarenbcTBa poJicTBa 4JeyioBeKa C >KUBOTHBIMH
(uaTEepakTUB); DBOJIOLUS 4YejoBeka (aHumarus); Jpuonurek
(aanmarys); ABCTpaJIONUTEK (Ciaaia- moy); YeIoBeK yMesbli

(nmrocTpanmus); JpeBHeuniue J1oau — apXaHTponbl (ciaig-
moy); JpeBHHWe nOaIM — TAJCOAHTPOIIBI (ClIaia-1Io0y);
CoBpeMeHHBIC IIIOAU — HEOAHTPOIIbl (ciaaka-moy); Cxema

MPOUCXOKIAEHUSI M  Pa3BUTHUS 4YesJoBeKa (WJUJIIOCTpalus);
IIpencraBurenn Buaa YenoBek pasyMHBIN (ciaala-11oy);
XapakTepHble 4epThl pac (MHTEPaKTUB); ATaTUBHOE 3HAUYCHHE
pacoBbIX NOpHU3HAKOB (ciaia-1ioy); YemoBeueckue pachbl Ha
COBpeMEeHHOM »dTare (cnaiia-moy); BwuaoBoe eamHCTBO
JenoBedecTBa (Clani-1moy); SAnoBUThIC )KUBOTHBIE U PACTCHUS
(cnaia-mioy).

Jabopamopnsie u npakmuueckue paoomut. Ilpoexmmuasn
U uccieoo8amenlbCKas 0esimelbHOCHb.

HccnenoBanne COOTHOILIEHUsI JUIMH  yKa3aTe€JIbHbIX U
O€3BbIMSIHHBIX NTAJIBIEB y YYEHHUKOB Kjlacca.

HccnenoBanne wu3MeHEHUsT COOCTBEHHOI'O pPOCTa B TEUYEHHE
>)kn3HU. OnpeneseHue pasMepa pocToBOro ciypra.™
I[ToaroroBka cooOlIeHUsI UM Npe3eHTaluu Ha TeMy «PabGoTsbl
O. Ilxennepa u JI. ITactepa».

CocraBneHnue namMsITKU «Mepsb1 OpopUuIaKTUKH
napa3uTapHbIX 3a00J1€BaHUN.

Co3nanne JHCTOBKM «Mepbl TpOQUIaKTUKH  CEepAEYHO-
COCYIUCTBIX U OHKOJIOTHUECKUX 3a00I€BaHUI.

Co3naHue JIMCTOBOK, HAIPaBJIEHHBIX Ha OOpnOYy C KypeHHEM,
YIOTPEOJIEHUEM aJIKOT'OJISI U HAPKOTHUKOB.

IloaroroBka mnpe3eHTalry, CTEeHJa WJIW CTEHHOM Tra3eThl O
SITOBUTBIX PAaCTEHUSIX, Ipubax M )KUBOTHBIX, BCTPEYAIOIIUXCS B
peruoHe (rpynnoBoi NpoeKT).

ITonroroBka coOOIIEHUsI WM NOPE3CHTAIMM O HNPUMEHEHUU
JIepMaTOTIU(PUUECKOTO METO1a B T€HETHUKE UeJIOBEKa.
CocraBiieHHe pOJIOCIOBHOM.*

N3yuenue YPOBHs UH(POPMHUPOBAHHOCTH JKUTEJEeN
HACcEJICHHOro NyHKTa (paililoHa) O 3HAYeHUH  MEJIUKO-



TE€HETUYECKOTrO0  KOHCYJIbTUPOBAHUSA: pa3paboTKa  aHKETHI,
opraHu3alys U IPOBEJCHUE ONpOCa, aHAJIU3 U IIPE/ICTaBJICHUE
MOJIyYEHHBIX JaHHBIX.

Tema 7. HOOC®EPA U TEXHUYECKUE NOCTWXEHUAYEJIOBEKA (8 u)
Hoocdepa kak cdepa paszyma. PanHue sTanbl pa3BUTUS
yejgoBedyecTBa. Heonurnueckas peBomronusa. Cenekuus.
BoznukHoBeHue cesiekiuu. VICKyCcCTBEHHBIM OTOOp W
rubpuamuzanusi. JlomamHue >KUBOTHBIE U UX IUKHE MPEIKH.
Otpanennas rubpuauszauusi. HepoacTtBenHass ruGpuausainus.
IHomurmounans. MCKyCCTBEHHBIN MyTarcHes.

buorexnomorus. I'ennasn UHYKEHEPUSI. I'eneTnuecku
MoauuupoBaHHbIE OpraHW3Mbl. KilerouHass WH>KEHEpUsI.
KinonupoBanue. DTUUECKUE ACIIEKTEHI pa3BUTHUS

oworexHoJiorun. buostuka. Hoocdepa m mnepemerneHue B
npocTtpaHcTBe. llepBble NOBO3KHU U JOPOTrd. DHEPTHs MBI U
BeTpa. M3o06perenue nmapoxo/a.

IlepBbie mapoBoO3bl. JIBUrarejib BHYTPEHHEIrO CrOpaHUs.
IlepBbie aBTOMOOMIIN.

YesioBeK yXoauT B HE0O. AnpocTaThl U aupuxkabmu. Ilepsrie
camMoJieTbl. Teopust MOABLEMHON CHUITBI KPhLJIa.

3a npeaenamu 3eMHoro tsaroreHus. K. O. [lmuonkoBckuli u ero
nocnenoBarenu. Co3ianue CMyTHUKOB. UelloBeK B KOCMOCE.
Kak coxpanuth uzoOpaxenue. [losiBnenne u ¢urcupoBaHue.
ITosienenue uBera B (¢ortorpaduu. lludposas dororpadus.
Co3nanue JABUKYIIETOCs U300pakeHUsI. Poxnenue
KuHeMmartorpada. ITpunaIIMT CO3JIaHUsI U300pa>KkeHUsI.
3ByKkoBoe KHMHO. [IBeTHOE kuHO. [{ludpoBoe knHo.

Ot apudpmomerpa K HOEepcOHAIBHOMY KommbioTepy. OT
BBIUMCIIUTEJIBHOM MaIIUHbI K HWCKYCCTBEHHOMY WHTEIJICKTY.
Yto Takoe wuHTEIICKT. McTopus co3gaHus HCKYCCTBEHHOTO
uHTeiekTa. [llaxmaTel 1 KOMOBIOTEP.

HanoyacTuiibl U1 NEepCHneKTUBBI HaHOTEXHOJOruii. Mcropus

MMOSIBJICHUS HAHOTEXHOJIOTHUH. YHUKaJIbHbIE CBOICTBa
HaHOMaTepruaJioB. JJOCTHKEHUsI HAHOTEXHOJIOTHUH.
B3aumonericteue Hoocdepsl u ouocoepsl. Hauano

aHTPOIION€HHOI'O BO3/I€HCTBUS Ha Ouocdepy. ATrpoiLeHO3bl U UX
poab B pa3BuTuu OHochepbl. OCBOCHUE HOBBIX TEPPUTOPHIA.
OCHOBHBIE  JKOJOTHUYECKHE  MPOOJIeMbl  COBPEMEHHOCTH.
JluHaMuKa YHCJIEHHOCTH HAacCeJICHUsI 3eMJIM. ODKCTEHCHUBHBIC



METOJBbI Pa3BUTHS CEJIBCKOro Xo3sicTBa. HMHTEeHCUBHBIE
METOJZbl pPa3BUTUSL CEIbCKOro Xxo3sictBa. llapHUKOBBIM
3¢ pekT. DKoIornyeckue Karactpodml.

emoncmpauusn cxem, mabnuy, @pacmenmos
sudeodunbmos, Qpomoepaguii u MYTbMUMEOUUHBIX
00beKmos, UINIOCMPUPYIOWUX OCHOBHOU Mamepuanl U
NOHAMUSL MEMBb.

Mynemumeouiinvle o00vexkmol: Cenexkuus (WUTIOCTpaus);
OpomaniHuBaHUuEe (unyutrocTpanus); Basuiios H. n.
(nmmroctpanusi); LleHTphl mpoucxokaeHus KyJIbTyPHBIX BHJIOB
pactenui (MyutrocTpanus); MeToJibl ceieKIuU (MILTI0CTpalius);
MaccoBsblii  oT60p (aHumanus); WHAUBUAYyaJIBHBIA OTOOP
(aHuManus); Twnrel rudbpuauszanuu (nyumrocTpanms);
brnuskoponacTBeHHoe ckpemmBaHue (crnaia-moy); ['mOpun
MEepPBOro IOKOJIeHUs (WutrocTpalus); ['erepo3uc (cnaia-1ioy);
Otnanennas rubpuausanus (ciaaia- moy); Kapneuenko I'. 1.
(mmmroctpanusi); MckyccTBeHHBIM MyTareHes (WUIIOCTparnus);
Tect «Cenekuusi» (TectoBoe 3anaHue); buorexnonorus
(cnaiin-moy); Ucrtokm OmorexHnonoruu (cinaia- moy); bunonuka
(cnaiin-moy); CoBpeMeHHbIe OMOTEXHOJIOTUU (HILTIOCTpAIIUs);
I'ennas wumxkenepusi (cnaiig-moy); KionupoBanue (cnaiia-
1I10y); ArponeHos (ciaaia-moy); AHTPONOT€HHOE BO3JIelcTBHE
Ha 6uocdepy. Hoochepa (cnaiin-moy); Bausiaue nesreIbHOCTH
JPEBHUX monaen Ha ouochepy (nnmrocTpanus);
[TaneonTonoruueckue a0Ka3aTeabCTBA JICSITEIIBHOCTU HPEIKOB
yesjoBeka (cnaiii-moy); Ilocnencrsus pa3BUTHS 3eMiIeAeNnsl U
CKOTOBOJICTBa (WJUTIOCTpaIusi); AHTPOIIOT€HHOE BO3JICHCTBUE
Ha IIpUpPOJYy B COBpEeMEHHOCTH (craiia-moy); BosneiictBue
4ejoBeKa Ha MpUupoay (ciaia-mioy); 3arpsisHeHue arMochepsl
u ee mnociaeacTtBus (crmaia-moy); KucimorHele  noxam
(anumanus); [TapaukoBsiil 3pdext (anumanus); Cmor (ciaaia-
moy); O30HOBBIE JbIpbl (CIalA- 1I0Y); AHTPONOTe€HHOE
BO3JIelicTBUE Ha ruapocdepy (cmana- 1moy); AHTPOIIOTEHHOE
BO3JielicTBHe Ha auTocdepy (crnaia-moy); [IpupomooxpanHoe
nBwkKeHne (crmaka-moy); IlyTu yMeHbIIEeHUsI 3arpsi3HESHUS
ouocdeps! (cnaiia-moy); 3agadu CEIIbCKOTO XO35HCTBa U MyTHU
ux peueHus (cnaia-moy); 3anoBEIHUKH, 3aKa3HUKU U
HaIlMOHAJILHBIC nmapKu Poccuu (MHTEpaKTUB);
BoccranoBineHHbIE BUJIBI )KUBOTHBIX U pacTeHUHU (ciaala-1ioy);
Pa3zBenenne AOUKUX >KUBOTHBIX B IIMTOMHHKAX W 300MapKax



(cnaiipg-moy); PopMupoOBaHHE DKOJIOTHYECKOIO  CO3HAHMUSI
(cmanp-moy); Xykosckuiit H. E. (tekct); [lnonkosckuii K. D.
(Tekcr); Mctopusi pa3BUTHsI KOMIIBIOTEPHOM TEXHUKHU (CJaiijg-
moy); OtreuecTBeHHBbIE Pa3pabOTKU KOMITBIOTEPHON TEXHUKU
(cmaiip-moy); Ilpumepbl peakTUBHOTO JIBMIKCHUSI (aHUMAIUS);
[Mpunnun nelicTBust pakeTsl (aHUManus); MHOrocTyIeH4daras
pakera (anumanusi); IlepBooTkpriBatenu kocmoca: K. 3.
Huonkosckwuii, C. Il. Kopones, FO. A. I'arapun (aHuManus).
Jdabopamopnsie u npakmuueckue paoomut. Ilpoexmmuasn
U uccieoo8amelbCKasl 0esamelbHOCmb.

HN3y4denue pa3BuTHUsl )KUBOTHOBOJACTBA B peruoHe. Iloaroroska
JOKJIaJia O KU3HU U HAYYHOU JIeSITEJIbHOCTHU

H. 1. BaBunosa.

Opranuzanuss ¢W  IIPOBEJCHUE BBICTABKHM  JOCTUXXCHUU
CEJIeKIIUH, HOCBSIIIIEHHOM NEeSITEIbHOCTH MECTHBIX
CEJEKIIMOHHBIX [IEHTPOB U CTAaHLMH (IPYyNIOBON MTPOEKT).
Opranuzaiysi 1 TpOBEJICHUE BBICTABKHU Ha TeMy «JlocTmkeHus

OMOTEXHOJIOTUM:  NOPOLLIOe,  HACToslee ©  OyayIiee»
(rpynrioBoii HpOEKT).
Hzyuenune MMaMSITHUKOB TEXHUYECKUM JIOCTHIKEHUSIM

yejoBedecTBa (Ha MpUMEpPE peruoHa).

Opranusanus u NpoOBEACHUE BBICTaBKH, IIOCBAILIEHHON UCTOPUH
pa3BUTHS TpaHCIIOPTA B peruoHe (rpynIioBOil NPOEKT).

3amyCcK BO3YyILIHOI'O 3Me€sl.

IToaroroBka cooOOlIEeHUsI WM NOpPEe3eHTAlUM Ha TeMy
«HMcTopusi BO30yXOIIaBAHUS» .

Opranmuzauust U 1npoBeneHue KoHpepenuuu «HMcropus
OCBOEHHUSI KOCMOCa» (TpyIMIOBOil POEKT).

IIpoBenenne wucciaenoBanuss Ha TeMy «YUTO B BamieMm roponae,
paiioHe, 00JlacTH WJIM Kpae CBsSI3aHO C MMEHAMM MOKOpHUTENeH
KocMmoca?y

Co3nanue Kamepbl-OOCKYypHI. *

Opranunzanusi (GoToBbICTaBKH «BeKOB cBs3yroliass HHUTb»
(rpyIiImoBoM NMpoexT).

IToaroroBka cooOlIeHUsT UJIN NPE3EHTAlUU Ha OJIHY U3 TEM:
«Hctopust nosiBaeHust kuHemarorpada», «Bo3moxxHocTH
COBPEMEHHOTO KHHO», «3D-kuHO0», « KMHO B Oyaymiem».
I[MIpocmoTtp u oOcyxiaeHue Hemoro ¢uiapbma Hadana XX B.
Coznanue ctpobockona.

IToaroroBka coOOOIICHUSI WM IIPE3EHTAIlMH Ha TEMY



«HMckyccTBEeHHBIM UHTEIUIEKT. HacTosiiee u nepCneKTUBbD.
IToaroroska cooOLIeHNs UJIN ITPE3EHTALIMH HA OJHY U3 TEM:

«buoHaHOMAIINHBI U IIEPCIEKTUBBI CO31aHUA
OuokomnerOTEPOB», «HanomenunmHa wu ee Oyayuiee»,
«Hanomarepunainb,

«HaHOTEXHOJIOTHM B MEIUIIMHE: HOBBIE MOJXOJIbl B JOCTaBKE
JIeKapCcTB B oOpranu3sm», «HaHOTeXHOIOTrHusT ©W DKOJIOTHS:
BO3MOYKHBbI€ OITACHOCTH UCHOJIb30BaHUsI HAHOMATEPUAJIOBY.
3HAaKOMCTBO C padoOTON TIPUPOJOOXPAHHBIX OpraHU3aAIIUA
peruoHa.

ITonroroBka CcOOOMIIEHUS WJIM TIPE3EHTAIMU O CEPHhE3HBIX
SKOJIOTMUECKHUX KaTacTpodax COBPEMEHHOCTH M O Mepax Mo HUX
JIMKBHUIAITNH.

BrisiBnenue ckoruieHUsi OBITOBBIX OTXOJIOB M CBaJIOK Mycopa
Ha TeppUTOpuUH pariona. OpraHuzanuss ¢ HOPOBEJICHUE
MEPONPHUSITUH 110 OUUCTKE TEPPUTOPHUU. *

Coznanune ¢porokoruiaka Ha TeMy «lIpodeccun moeit ceMmbn».
Opranuzauusi U nposeZieHue BbICTaBKM «lIpodeccronansl B
CBOUX NpOdeCcCUsix».



@opMBbl Opranu3ayu yueOHo JesTelbHOCTHOOyYaeMbIX

Yaurenb BBIOHpAET HEOOXOIUMYIO o0pa3oBaTeIbHYIO
TPACKTOPHIO, CIIOCOOHYIO obecrieunTh BU3YyaJIN3AIIHIO
MPOXOXKACHUSI TPACKTOPHUM OOYYEHHUs] C KOHTPOJIBHBIMH
TOYKaMH 3aJaHUU pPa3IUYHBIX BHAOB: HHMOPMAIHOHHBIX,

OPaKTUYECKUX, KOHTPOJIbHBIX. @DOpMBI  OpraHHU3alHUA
y4eOHOU OESITEJIbHOCTH OIPEACISIIOTCS BUAAMU Yy4YeOHOU
paGoTel, crnenudukod  ydeOHOM TPYIIbI, HU3ydaeMbIM

MaTepuajoM, y4eOHBIMHU LICIISIMH.

Bo3MOkHBI ciieyrolye opraiu3alMoHHbIe POPMBbI OOyUEeHUS:

) KJIaCCHO-ypouHast ~ pabota (u3yuenue HOBOTIO,
OpPaKkTUKYM, KOHTpPOJIb, JOHOJIHUTEJbHasi paboTa, YpOKH-
3a4€Thl, YPOKH — 3allMThl TBOPUYECKUX 3ajaHuil). B nanHom
cllyyae UCHOJIB3YIOTCs BC€ THUNBI OOBEKTOB. [Ipu BhINOJIHEHUM
MPOEKTHBIX 3aJIaHW HCCIENOBAaHHE, NOWCK HWHOOpMaIu
OCYIIECTBIISIETCS yYAllUMMCS IO PYKOBOACTBOM yUMTEIISA;

) WHAYMBUAyaJIbHAsT M HWHJIUBHUAyaJIM3UpPOBAaHHAs padora.
Takme QopmMbl padOTHI IIO3BOJSIOT PETYJIHPOBATH TEMII
MIPOJIBM)KEHUS B OOYUEHHUH KAXKIOI'O LIKOJIbHUKA COOOpa3HO €ro
criocooHocTsiM. IIpu padoTe B KOMIIBIOTEPHOM KJjlacce MO
3apaHee MoJ00paHHBIM UH(OPMAIIMOHHBIM, IPAKTUYECKUM U
KOHTPOJIBHBIM 3aJaHUsIM, COOpPAaHHBIM H3 COOTBETCTBYIOLINX
00BEKTOB, (HOPMHUPYIOTCS HHAUBUAYAJIbHbIC 3aJlaHUs IS
ydarimuxcsi;

) rpynnoBasi padota. MOXHO opraHu3oBaTth padoTy rpynn
ydamuxcsl 110 UHAMBUAYalbHBIM 3anaHusiM. [IpensapurenbHo

yuuTesb (popMmupyer OJOKH OOBEKTOB WM OOmMM OJIOK, Ha
OCHOBaHHM JIEMOHCTPALIMU KOTOPOIO MPOUCXOIUT OOCYKIECHHUE
B rpynmax oOmed npobGiemsl, Jaub0, MNpyd HAJIUYUHU
KOMIBIOTEPHOTO KJjacca, OOCYyXJAeHHE MHHH-3a7a4, KOTOpbIE
SIBJISTFOTCSI COCTaBHOM 4acThIO OOIIIel yueOHOH 3a/1a4uu;

) BHEKJIacCHasi paboTa, wucciengoBaTelibCKasi padoTa,
Kpy>kKoBas paboTra;
) caMOCTOsITeIIbHAsT paboTa ydYamuxcsi 110 HW3YyYCHHIO

HOBOIo Marepuaja, OoTpaboTKe y4eOHBIX HAaBBIKOB U HAaBBIKOB
OPaKTHUYECKOr0  MPUMEHEHHUsI MNPUOOPETEeHHBIX  3HAHUU;
BBIIIOJIHEHHUE

WHJIMBUAYAJIbHBIX 3aJaHUHA TBOPYECKOI'O Xapakrepa.



Temarnueckoe MJIaHUPOBAHUE

Ne/m | Tema paznena Kommaecto
4acoB
10 kiace

1 Bo3HHMKHOBEHUE U pa3BUTHE €CTECTBO3ZHAHMS 7

2 Mup, KOTOPBII MBI OIIIyIIIAEM 20

3 OOBEKTHI ¥ 3aKOHBI MUKPOMHpPA 10

4 XUMHYECKHUE AIIEMEHTHI U BEIIECTBA 16

5 3emutst u Beenennas 10

6 CHUCTEMBI U UX UCCIIENOBAHUSL 5
Hroro 68

11 kiace

1 ITopsi0K ¥ camMoopranu3aIys B MpUpoJie 10

2 CrpoeHre W JCSITENBLHOCTh JKUBBIX cucteMm. | 13
Mouekynbl U KIETKH

3 CrpoeHue M JEATETbHOCTh KUBBIX CHCTEM. 15
[Tony sy ¥ SKOCUCTEMBI

4 [IpoucxoxaeHne © pa3BUTHE KU3HU Ha | 8
3emiie

5 UenoBeK B CUCTEME €CTECTBO3HAHUS 7

6 Hoocthepa wu TexHuueckue [OCTHKEHUS | 7
YelIOBeKa: B3aMMOCBSI3b MEXJIy HAyKOW U
TEXHUKOU

7 8

HUroro

68




