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HOACHUTEJOBHAA 3AIIUCKA

Pabouast mporpamma 1Mo BHEYPOUHOH IesATENBHOCTH «ECTeCTBO3HAHWE B DKCIIEPUMEHTAX) IS
oOyuaromuxcst 6 Kjgacca COCTaBlI€Ha B COOTBETCTBUU C TpeOoBaHUSMHU (penepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTa OCHOBHOTO OOLIETr0 0O0pa3oBaHMs, aBTOPCKOM
nporpammbl ['abpuensa O.C. Pabouune nporpammsl. EctectBo3nanue. 10-11 kimaccel: yueOHO-
meronuyeckoe nmocodue / O.C.I'abpuensn, C.A.Cnaakos. — M.: lIpoda, 2014.

I'ypeBuuy, A. E. BBeneHne B ecTeCTBEHHO-Hay4YHbIE NpeaMeThl. EcTecTBO3HAHUE. 5—6 KIIacCHhl.
Pabouas nmporpamma k nuanu YMK A. E. I'ypesuua, JI. A. Hcaesa, JI. C. [lonTak : yueGHO-
Metoaudeckoe nocooue / A. E. I'ypesuy, /. A. Ucaes, JI. C. Iloatak. — M.: JIpoda, 2017

Pabouas npoepamma opuenmuposana na ucnonvzogatue ciedyoujeco YMK:

I'ypeBuu A. E. BBeneHue B eCTeCTBEHHO-HAaydHbIE HpeAMETHI: 5-6 kmaccel: yueOHMK/A. E.
I'ypeBuy, JI. A. Ucaes, JI. C. Iloatak— M.: [Ipoda, 2019

EctectBo3Hanue. ba3osslii ypoBens. 10 ki1. : yueoHux/O. C, I'aGpuansn, U. I'. Octpoymosa, H. C
[lypmesa, C. A. Cnaaxos, B. U Cuornasos. - M.: Ipoga, 2019

HCJIHMI/I HU3YUYCHUA HHTCIPUPOBAHHOI'O KypcCa BHeyquHOﬁ ACATCIBHOCTHU «EcTecTBO3HAaHNE B
OKCIICPUMCHTAX» ABJIAKOTCA:

* CO3/IaHHME OCHOB LIEJIOCTHOM HAy4YHON KapTUHBI MHPA;

* popmupoBaHUE MOHUMAHUS B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK; BIMSHHUS
€CTECTBEHHBIX HayK Ha OKPY’KAIOIIYI0 CPEy, IKOHOMUYECKYIO, TEXHOJIOTMYECKYIO, COLIMATIBHYIO
Y 3THUYECKYIO Chepbl AeSITEbHOCTH YeIOBEKa;

¢ CO3JaHucC YCJIOBI/Iﬁ JJIs1T pa3BUTHA HABBIKOB yq66HOﬁ, IMPOCKTHO — HCCHeﬂOBaTCHBCKOﬁ,
TBOp‘—IGCKOﬁ JACATCIIbHOCTH, MOTHBAIlH 06yanOLHHXCH K CaMOPa3BUTHIO,

(bopMHUpOBaHKUE YMEHUH aHAJIN3UPOBATh, OLEHUBATh, IPOBEPATH HA JOCTOBEPHOCTh U 000011aTh
Hay4yHYyI0 HHPOPMAIHIO;

* MOJIyu€HHE HAaBBIKOB O€30MacHON pabOThl BOBpEMs NPOEKTHO — MCCIEA0BATENbCKOW |
HKCHEPUMEHTATIBHON e TETbHOCTH, IPU MCIIOJIb30BAaHUH J1a00paTOPHOTO 000PYI0BAHMUS.

3ajayaMu MHTETPUPOBAHHOTO Kypca BHEYPOUYHOU JnesTenbHOCTH  «EcTecTBO3HaHme B
3KCHEPUMEHTAaX) SIBISIOTCS:

- OCBOGHME 3HAHMM O COBPEMEHHOW €CTECTBEHHOHAYyYHONW KapTMHE MHpa U METoJAax
€CTECTBEHHbIX HAayK; 3HAaKOMCTBO C HauOoyiee BaXKHBIMH MICSIMH U JIOCTHIXKEHUSMHU
€CTECTBO3HAHMSI, OKa3aBIIMMHU ONPEEIIAONIEe BIUSHUE HA HAILIM NIPEJICTABICHHS O IPUPOJIE, Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

- OBJAJEHUE YMEHHSIMM IPUMEHATH IOJyYCHHbIE 3HAHHUS A OOBSCHEHUS OKPY>KAIOLIMX
SBJICHUH, WMCHOJB30BaHUA M KPUTHYECKOM OILCHKH €CTECTBEHHOHAy4HOH HH(popmanmm, ais
OCO3HAHHOTO OIpe/IeNICHHsI COOCTBEHHOM MO3UIMH 110 OTHOIICHHUIO K 00CyX/1aeMbIM B 00I1IeCTBE
npobJieMaM HayKH;

- INPUMEHEHHE EeCTECTBEHHOHAy4YHBIX 3HAHUH B IOBCEAHEBHOM HM3HM Uil oOecredeHus
0€30I1aCHOCTH KHU3HEIEATSILHOCTH, OXPAHBI 3J0POBbS, 3aIIUTHI OKPYKAIOIICH CPEIbI.

B cootBercTBUU ¢ yueOHBIM I1aHOM MOY OOII JInBHOTOPCKOM Ha BHEYPOUHYIO JACSATEIHHOCTD
WHTEJJICKTYalIbHOTO HampaBlieHus: «B Mupe ecTecTBEHHBIX HAayK» OTBOAUTCS B 5, 7, 8 Kiaccax
1o 34 1 (1 4 B Hexemto U3 pacuéra 34 ydeOHBIX HEJEb).

Pe3yabTaThbl 0CBOGHUS Kypca BHEYPOUHOM AeSITeJIbHOCTH



JlanHas mporpaMma obecrednBaeT GOpMHUPOBaHUE YHUBEPCATIBHBIX YUEOHBIX ACHCTBUI, a TaKKe

JOCTHKEHHE HEOOXOAMMBIX MPEIMETHBIX Pe3yIbTaTOB OCBOEHHUS Kypca, 3a0keHHbIX B PI'OC
00.

B pesymprare u3ydeHHs MaHHOTO Kypca Yy OOYdYalOIIUXCsl JOJDKHBI OBITH C(HOPMHUPOBAHBI
JUYHOCTHBIE, PETYJIATHBHBIC, TIO3HABATEIbHBIC U KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
ENCTBUSL.

IInanupyemMsble (JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIC) Pe3yJIbTAThl OCBOEHHS Kypca
BHEYPOUHOIi 1eATeabHOCTH «EcTecTBO3HAHNE B IKCIIEPUMEHTAX)

Jluunocmuvimu pes3yviomanmamu A6AAI0MCA.”

8 UYEeHHOCMHO-OPUeHMAayUuoHHOU cgepe — BOCIHUTAHHE 4YYBCTBa TOPIOCTH 3a POCCUHCKHE
€CTECTBEHHbBIC HAYKU;

8 Mmpy0oe6oll c¢hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaiibHEiIIe 00pa3oBaTeNbHOW U
npodeccuoHaIbHOM TPaeKTOPUH;

B NO3HABAMENLHOU (KOCHUMUBHOU, UHMENIeKMYAIbHOl) cghepe — yMEHUE YIPaBIsATh CBOEH
MO03HABATEIBHOM e TETLHOCTBIO.

MemanpedMemelMu pesyibmamamut OC60€HUS npOocpaMMbl O eCmeCnB8O3HAHUIO ABIAIOMCA.

— OBJAJCHHE YMEHHUSMH WM HaBBIKAMU pPAa3JIMYHBIX BHJIOB MO3HABATEIBHOW ESITEIBHOCTH,
MPUMEHEHHS]  OCHOBHBIX  METOJIOB  MO3HAHUS  (CUCTEeMHO-MH(POPMAIMOHHBIN  aHAIU3,
MOJICTUPOBAHUE) JJISl U3YUEHHUS PA3JIMYHBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MUPA;

— OBJAJICHUE OCHOBHBIMH HHTEIUIEKTYaJbHBIMH ONepanusiMu: (HOpMYyJTUpPOBaHUE THUIIOTE3,
aHaMM3 ¥ CHHTE3, CpaBHEHWE, O0O0OOIIeHHe, CHUCTeMaTH3alisi, BBISIBICHUE MPUIHNHHO-
CIICICTBEHHBIX CBSI3€H, IONCK aHAJIOTOB;

— (opMHpOBaHNUE YMEHUH T'€HEpUpOBaTh UIEH U ONPEIEIATh CPEACTBA, HEOOXOAUMBIE IS UX
peanuzanum;

— (dopMHUpOBaHHE YMEHHI OMpENesaTh LEeTW U 3a7avd JIESITEIBHOCTH, a TaKke BHIOMpATh
CpeICTBa pealu3alldd JTHX Ieed W TPUMEHATh Ha TMpakTHKe; (HOpPMHUpPOBAHHE YMEHHIA
WCIIOJIb30BaTh PA3IMYHbIE MCTOYHUKU JUISl MOJy4EHHUS] €CTeCTBEHHO-HAay4yHOH MHGpOpMaluuud U
TIOHUMAaHHUS

3aBUCHUMOCTH OT COJIEpKaHusl U GOpPMBI IIpe/icTaBIeHHON HHpOpMaluu U LIeJel aapecara.
IIpeomemnuvimu pe3yromamamu u3yienus ecmecmeo3HaHUsL:

Yuenux HAy4vumcs:

- ACMOHCTPUPOBATH HA IMPUMCEPAX POJIb CCTCCTBO3HAHUS B Pa3BUTUU YeJI0BEUECKOM OUBHUIIN3allUU,

- BBIJCJIATh NEPCOHAIBHBIN BKJIAJl BEJIMKUX YYEHBIX B COBPEMEHHOE COCTOSHHE €CTECTBEHHBIX
HayK;

- TPaMOTHO IPUMEHATh €CTECTBEHHO-HAYYHYI0 TEPMHUHOJIOTMIO IIPH ONMCAHUU SIBICHUUN
OKPY’KAIOILEro MUpa;

- 000CHOBaHHO MPUMEHSTH PUOOPHI JJIsI U3MEPECHHS U HAOIOICHUS, UCTIONIBb3Ys OMUCAHUE WU
MIPEIJIOKEHHBIN aIrOPUTM IKCIIEPUMEHTA C LIEJIbIO OMyYEHHs 3HAaHUN 00 00BbEKTEe U3yUEeHHUS;

- BBIBJIITH XapaKTep SIBJICHUM B Opr>KaIOIHCI>’I cpeac, IMOHUMAaThb CMBICIT Ha6J'IIO,Z[aeMBIX
IponecCoB, OCHOBLIBAACH HA €CCTCCTBCHHO-HAYYHOM 3HAHHU,



- HUCIIOJIB30BATh JII ONHMCAHUA XapaKTCpa IMPOTCKAHUA ITPOLICCCOB (I)I/ISI/I‘-ICCKI/IC BCIIMYHUHBI U
AEMOHCTPUPOBATH B3aAUMOCBA3b MCKAY HUMMU,

- OCYHICCTBIIATH MOACIUPOBAHHUC IIPOTCKAHUA Ha6J'IIO,I[aeMLIX MpoueCcCoB € YUYCTOM TI'paHUI]
MNPUMCHUMOCTH HUCII0JIB3YCMbIX MOHGHGFI;

- KpUTHUYECKU OLEHMBATh, MHTEPIPETUPOBATh U 00CYXJaTh MH(POPMALMIO, COJEP KALIYIOCS B
coobmenuax CMMU, pecypcax HMHTepHeTa, Hay4HO-TIOMYJSPHBIX CTAThIX C TOYKH 3PEHUSA
€CTECTBEHHO-HAYUYHON KOPPEKTHOCTH; JIeJIaTh BBIBOJIbI HA OCHOBE JIMTEPATYPHBIX JIaHHBIX;

- NPUHUMATh APTYMEHTHPOBAHHBbIC pEIIEHHUS B OTHOUICHHHM TMPUMEHEHHS Pa3HOOOPa3HBIX
TEXHOJIOTHH B MPO(PECCHOHATBHON JACITSITLHOCTH U B OBITY;

- W3BJIEKaTh M3 ONMCAHUSA MAalIMH, MNPUOOPOB M TEXHUYECKUX YCTPOMCTB HEOOXOAMMBIE
XapaKTEPUCTUKHU JIsI KOPPEKTHOT'O UX UCIOJIb30BaHUS;

- 00BACHATDH IPUHLIMIIBL, [T0JIOXKEHHBIE B OCHOBY pabOThl IpUOOPOB;

- OPTaHHU30BBIBATH CBOKO NIEATEIBHOCTh C YYETOM NPHHIIAIIOB YCTOHYHNBOTO Pa3BUTHUSI CHCTEMBI
«IpUpOoJa—00IIeCTBO—YENIOBEK» (OCHOBBIBAsCH Ha 3HAHMAX O TIpoleccax IepeHoca |
TpaHc(hOpMaIMK BEIIECTB U SHEPTUI B IKOCUCTEME, PAa3BUTHH U (DYHKIIMOHUPOBaHUU OUOChepHI;
0 CTPYKType MOMYJISIMUW M BHUAA, aJanTalusix OPraHU3MOB K cpele OOMTaHus, CBOWCTBAX
IKOJIOTUYECKUX (DaKTOPOB; PYKOBOJCTBYSCH MPUHIIMIIAMH PECypcocOepekeHus] U Oe30MacHOro
MIPUMEHEHHS MaTEPHAIIOB M TEXHOJIOTHI; COXpaHsisi OMOJIOrHIecKoe pasHooOpasue);

- 00OCHOBBIBATh MPAKTUYCCKOC UCITOJIB30BaAHUC BCUICCTB U UX peaKuMﬁ B IIPOMBINIJICHHOCTH U B
6LITy; O0OBSACHATH POJIb OIIPEACIICHHBIX KJIACCOB BCUICCTB B 3aI'PsI3HCHUU oxpy;xalomeﬁ CpCabl;

- HeﬁCTBOBaTb B paMKax IMpaBHJI TCXHUKH 0€30IIaCHOCTH ¥ B COOTBETCTBUU C HHCTPYKIOHUAMU I10
IIPUMCHCHUIO JICKAPCTB, CPCACTB OBITOBOM XHUMHH, OBITOBBIX OJICKTPHUICCKUX HpI/I60pOB, CJIOKHBIX
MCXAaHU3MOB, IIOHUMAasd €CTCCTBCHHO-HAYYHBIC OCHOBBI CO3/IaHUA Hp@I{HHC&HHfI;

- (hopmupoBaTh COOCTBEHHYIO CTPATETHIO 37I0POBbECOEPETAIONIETO (PAaBHOBECHOTO) MUTAHUS C
y4eTOM OHMOJOTHYECKON IeIeCO00Pa3HOCTH, POJU BEIIECTB B MUTAHWU W KU3HEACITEILHOCTH
JKHMBBIX OPraHU3MOB;

- OOBACHATHL MEXaHW3M BIUSHUI Ha JKUBBIE OpTraHu3Mbl DJSJICKTPOMATIHUTHBIX BOJIH U
PAaaAOaKTUBHOI'O HM3JIYYCHHA, a TaKKC HGﬁCTBHﬂ AJIKOT0JIsI, HHUKOTHHA, HApPKOTHUYCCKUX,
MYTAr¢HHbIX, TCPATOI'CHHBIX BCHICCTB HA 3A0POBLC OpTraHU3Ma U 3apOAbIIICBOC PA3BUTHUC,

= BBI6I/IpaTL CTpPaTCrur0 NOBCACHUSA B OBLITOBBIX U ‘Ipe3BBI‘{aI>'IHLIX CUTyallusaX, OCHOBLIBAsICh Ha
NOHNUMAHUM BIMSHHAS HA OPTaHM3M YesoBeKa (PU3NYECKNX, XMMHYECKHUX W OHMOJOTMYECKHX
(bakTopoB;

- OCO3HAHHO JIEMCTBOBATh B CUTyallul BbIOOpA MPOAYKTA WM yCIYTH, IPUMEHSS €CTECTBEHHO-
Hay4HbIC KOMIICTCHIIUH.

Yuenux noiyyum 603MOINCHOCHb HAYYUMbCAL:

- BBINOJIHATH CaMOCTOSITENIbHBIE OSKCHEPHUMEHTHI, PACKPBIBAIOIIME IIOHHMMAaHHE OCHOBHBIX
€CTECTBEHHO-HAYUHBIX TIOHATHA H 3aKOHOB, coOJIoAas mpaBmia Oe30macHO paboThl;
NPEACTaBIIATh IOJyYCHHBIE PE3YJbTaThl B TAOIMYHOW, TpaduyecKoil WM TEKCTOBOIl (opme;
JIeNIaTh BBIBO/IbI HA OCHOBE MOJTYYEHHBIX U JIUTEPATYPHBIX JAHHBIX;

- OCYLIECTBISATh CAMOCTOSTENbHBIA y4eOHBIH TPOEKT WM HCCIEAOBaHHE B 00IacTH
€CTECTBO3HAHMS, BKJIIOYAIOIIMN ONpEJeICeHe TeMbl, IOCTAHOBKY LIEIM M 3a/ad, BbIJBI)KEHUE
TUIOTE3bl U MyTeH €€ AKCIEPUMEHTAIBbHON MPOBEPKH, MPOBEACHUE IKCIEPUMEHTA, aHAJIU3 €ro
pE3yNbTATOB C YYETOM MOTPEIIHOCTH U3MEpeHusi, (POpMYIHPOBAHUE BBIBOAOB M NPECTABICHHUE
rOTOBOT0 MH(OPMAIIMIOHHOTO MPOIYKTa;



- 00CyX/aTh CYIIECTBYIOIIME JIOKAJbHBIE W PpPErHoHalbHBbIE TPOOJIEMBl (IKOJIOTHYECKHE,
SHEPreTUYECKHe, CHIPhEBBIC U T.J1.);

- 000CHOBBIBATH B JUCKYCCHUH BO3MOJKHBIC ITYTU HUX PCHICHHA, OCHOBLIBAsICb HAa €CTCCTBCHHO-
HAaYYHBIX 3HAHUAX,

- HAXOJUTh B3aUMOCBSI3U MEX]Iy CTPYKTYPOU U (DYHKIIMEH, MPUYUHOMN U CIEACTBUEM, TCOPUEH 1
(akTamMu TpU aHANU3€ MPOOJIEMHBIX CHUTyalluid ¥ OOOCHOBAaHMHM MPHHUMAEMBIX pPEUICHHH Ha
OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHMIl; TOKa3blBaThb B3aUMOCBSI3b MEXAy O0JacTIMu
CCTCCTBCHHBIX HAYK.

Conep:xxkaHue Kypca BHEYPOUHOM 1eiTeJIbHOCTH «B Mupe ecTecTBEHHBIX HAYK)
BBenenue (4 4)

BBC,I[eHI/Ie B CCTCCTBO3HAHHC. HpHpozLa-cpez[a o0MTaHMA M UCTOYHHMK >KHU3HHM 4YeJOBEKA.
B3anMooTHOIIICHUS YEIIOBEKA U npupoabl, UX AUAJICKTHKA. Hpnpona — HUCTOYHHUK TBOPUYCCKOI'O
BJOXHOBCHHA HCHTeﬂeﬁ HCKYCCTBaA.

EcrtecTBO3HaHMe — eIWHCTBO HayK O mpupoje. Marepus U (OpMBI ee CyIIeCTBOBAHMS.
JnanexkTuka ectecTBo3HaHusA. OCHOBHBIE dTanbl €ro pa3BuTus. IloHATHE O €CTECTBO3HAHMM, KaK
CHUCTEME HAay4HBIX 3HAHUU O MPUPOJIE.

Jemoncmpayuu. BuneopparmeHTsl (1ol  CENbCKOXO3SIMCTBEHHBIX YrOAWHM, Kapbepbl IS
JOOBIYM YTJIS U PYJIbl, METAJUTyprudeckiue KOMOMHATHI, ra3o- U HedrenpoBosl, Guotuanu, I'9C,
TOH u ADC, mnocneAcTBUS 3€MJIETPSCEHUN W IyHaMH, HCYE3HYBIIHWE BHJbI PACTEHUH U
KHUBOTHBIX); PENPOAYKIIMH KAPTHH BEJIIMKHUX XYJOXKHHUKOB C MEHW3aKaMH U IPYTMMU OOBEKTaMHU
npupoabl (Ilumkuna, JleButana, AiliBazoBckoro, FOona u 1p.); My3blKalibHblE (parMeHTBHI,
MOCBAIICHHbIE ABICHUSAM npupos! (HalikoBckuil, Cen-Canc, berxoBen u ap.).

HOpreTI)I y‘-ICHI)IX-GCTGCTBOHCHLITaTGHeﬁ, BI/I[[GO(bpaFMeHTBI 0 MCTOpHU BO3HUKHOBCHUA U
pa3BUTHUA CI)I/ISI/IKI/I, XAMUH U OMOIOTHHI

EcrecTBO3HaHUE M MeTOAbI TO3HAHMSA MHUPa (6 1)
B3aumoceasv mercdy HAYKOU u MexXHON02UAMU

Hcmopua uzyuenus npupoowl. Ilpocpecc 6 ecmecmeeHHbIX HAYKAX U €20 6KNA0 8 pa3eumue
yusunuzayuu. Memoovl HayuHO20 NO3HAHUA U UX COCMAGIAIWUe: HAOM0O0eHUe, UMepeHue,
9KCNepuMeHm, Mooenuposanue, 2unomesd, 6vl8o0, nocmpoenue meopuu. OOpMbl MO3HAHUSA:
Hay4HO€ M HeHay4yHoe. JIBa ypoBHsS HAy4yHOTO MO3HAHUS: SMIUPUYECKUA (UYBCTBEHHBIMH,
OTIBITHBIN) W TEOPETHUYECKHUH (pallMOHAIBHBIN). MoaenupoBaHue Ha TEOPETHYECKOM YPOBHE
MO3HAHUS W THUIBI MOJENeH (WaeanbHas, AaHANOTUs, MaTeMaTH4eckas). Poib MBICICHHOTO
JKCHEPUMEHTA U MATEMATHYECKOTr0 MOJEIMPOBAHNS B CTAHOBICHUH U Pa3BUTUU €CTECTBEHHBIX
HayK. @yHOaMeHMAaNbHble NOHAMUS eCMEeCME03HAHUAL.

H3vik ecmecmeosnanun. buonocus. buonornueckas CUCTEMAaTHKa U €€ BaXKHEWINNE TAKCOHBI.
bunomunanbnas Homenkiatypa. [lonstue Buga. Cucrematuka *XUBOTHBIX. [loHSITHE TOPOIBI.
Cucrematuka pactenuid. Ilonstue copra. buomormyeckas HOMEHKIATypa — OCHOBa
npodeccruoHaIbHOM NEATEIIbHOCTH. Xumus. TpuBUAIbHBIC Ha3BaHUA. PanuonaneHas
HOMEeHKJaTypa. MexayHnapoanas Homenkinatypa MIOITAK.

XHWMHYECKUE DIIEMEHThI M MPOUCXOXKIACHUE WX Ha3zBaHWil. Kiaccudukaius HeopraHHMYECKHX
BeIIECTB  (OKCH[bI, KHUCJIOTHI, OCHOBaHHUS, COJM) ¥ TPUHLUINBI OOpa3oBaHUS  HX
Ha3BaHuh. Pusuxa. Equauibl uamepenus Gusnyeckux BenuyuH Ha Pycu. EnuHuIBI n3MepeHus
(U3MUECKUX BEIMYMH B HEKOTOPBIX JPYIHX CTpaHaX. MEXIyHapoJaHas CHCTEMa CIUHUIL
m3mepeHus: pusndeckux BeaudnH — CH. OCHOBHBIE M TPOM3BOJHBIC CAMHHUIIBI M3MEPEHUS
¢usnvecknx BenuuanH CH.



Ecmecmeennonayunvie nonamus, 3aKoHbl u meopuu. ECTECTBEHHOHAYYHbIE IIOHSATHS.
KOHerTHI)Ie u a6CTpaKTHLIe CCTCCTBCHHOHAYYHBIC ITOHATHUA. 3aKOHBI €CTECTBO3HAHMHA.
EctectBenHOHayuHble Teopuu. OmnMcaTeslbHble TEOPHM U OOBACHUTENBHBIE  TEOPHUH.
[Iporno3upyroias pojib €CTECTBEHHOHAYYHbBIX TEOPHIA.

Ecmecmeennonayunaa kapmuna mupa. KapTunsl Mupa: penuruosHasi, ObITOBas,
XynoxecTBeHHas. Ecmemceennonayunas kapmuna mupa (EHKM). Osomouus EHKM u ee
JTarnbl: ApUCTOTEICBCKUN, HBIOTOHOBCKUM, SUHIITEHHOBCKAs peBostouus. [IpHHIMIIBI TO3HAHUS
B €CTECTBO3HAHUU: COOTBETCTBHUSI, IOMOJIHUTEILHOCTH, MPUIYUHHOCTH, CAMMETPHH.

Mupui, ¢ Komopwix movl dncusem. Ilpumepvl cucmemamusayuy U HAIAOHO20 NPEOCMABNEHUS.
HAYYHO20 3HAHUA: NPOCMPAHCIEEHHO-6PEMEHHbIE XAPAKMEPUCTUKU (HAHOMUD U MUKPOMUD,
Makpomup, me2amup). I"'paHUIBI MUPOB U YCIIOBHOCTb 3TUX I'paHull. Poib HayuHbix 0ocmudiceHuil
8 CO30anuu HOBbIX mexHonrocuu. Jeonoyus mexnonozuti. IIpuOGOpel 11 U3y4EeHUS MUPOB, UX
9BOJIIOLUS OT CBETOBOro MuKpockomna P.I'yka 1o ckaHMpYIOIIEro TyHHEIBHOTO MHKPOCKOINA
(CTM) u atoMHO-cuinoBoro mukpockomna (ACM). MosekynsspHOe pacnio3HaBaHHME M €0 poJib B
MIPUPOJIE U )KU3HHU YeroBeka. KoMmbroTepsl Oyaymiero.

Hemoncmpayuu. Iloptpetsl  ydeHblx- ectectBoucnbitateneid (I'.I'anunes, J[.Menneneesa,
I"'Mennens, H. bekerosa, M. ®apanest), paznudHbie MaTepuaibHble pu3ndeckue (3nexTpodopHas
MallvHa — MOJENIb MOJHMH, KPUCTANIMYECKUE PELIETKH PA3IMYHBIX THUIIOB), OMOJIOrMYecKHUe
(MyJISDKY 1IBETOB, OPTaHOB TeJla YeJIoBeKa), reorpaduueckue (rmodyc, kapTa, TeIUIypuil),

XUMHUYECKHeE (I1apoCTep>KHEBBIE U 00BEMHBIE MOJIEIH MOJIEKYJI pa3IUYHbIX BellecTB). Craiiabl ¢
MoJIeNIsIMU CTpoeHws atoMa Tomcona u Peszepdopaa.

OTHOCUTENBHOCTh MOHATUS IYCTOTHI. Paznuunble ¢puznyeckrue, XMMUYECKUE U OMOJIOTHYECKUe
monenu. Iloptperst Apucrorens, K.JIunnes, Y. [lapBuHa; BuaeopparMeHThl C TaKCOHAMHU B
0O0TaHUKE W 300JI0TUH U MPUMEPhl CUCTEMATUKU OTIEIbHBIX PACTEHHM U KUBOTHBIX. Tabnuua,
cinaiia wim Bugeopparment «Homenknarypa MFOTTAKy»; TaOmauibl ninu cinaiibl ¢ aHUMaIUsiMH IO
oOLIMM IpUHLKIIAM 00pa30BaHus Ha3BaHUM Ba)KHEHUIINX KJIACCOB HEOPTraHMYECKHX COeIMHEHUN
— OKCHUJIOB, KUCIIOT, OCHOBAHUS, COJIEH, - M UX KJIACCU(PHUKAIIHH.

[Moptperst Oma, Kynona, Hetotona, DifHiTeliHa U 1p.; TaOJUIBI OCHOBHBIX M MPOU3BOIHBIX
eauann CU; nuHamMuyeckue BuaeodparMeHTsl, WUTFOCTPUPYIOINE BaKHEHIIINE TOHATUS (DU3HKU
MMPUMEHUTETHLHO K TEME YPOKa; cliaiijl win BuneodparmeHT «CTapopycCcKue eTMHUIBI U3MEPECHHS
HEKOTOPBIX (HU3MYECKHX BeNWYMH». Talbiaumbsl U BUACO(PATMEHTHI, HILTIOCTPUPYIOIIUE
BOKHEHIIME TTOHATHS, 3aKOHBI U TEOPUU €CTECTBEHHOHAYYHBIX TUCIUIUIMH MO KypCy OCHOBHOM
IKOJIbI. BuieodparMeHThI U Cllaliibl IO SBOIOLUNA MUKPOCKOTIOB.

Jlabopamopnvle onvimei. 1. TlocTpoeHne paBHOCTOPOHHUX TPEYrOJbHUKOB U3 CIUYEK Ha
IUTIOCKOCTH W B MpocTpaHcTBe. 2. MiumocTpanus mnpuHLOMNA COOTBETCTBUA. 3. MonenupoBaHue
MpUHIKUINA pPaboOThl CKAaHHPYMOIEro MHKpockoma. 4. Jloka3aTenbCcTBO OENKOBOWM MPHUPOIBI
(hepMeHTOB.

Ipaxmuueckas paboma Nel. IMuupuyecKoe MO3HAHNE B U3YUYECHUHN €CTECTBO3HAHUSI.

Ilpakmuueckas paboma Ne2. IlocTpoeHHe NPOCTPAHCTBEHHBIX MOJEICH HEOPraHUYECKUX U
OPTaHWYECKHX COCIIMHCHHI B COMTOCTABJICHUH C UX CBOWCTBAMH.

Ipaxmuueckas paboma No3. HabGnrofeHue 3a ropsiieit cBeuoit

Ipakmuueckasn paboma Ne4. HabmoneHue 3a U3MEHEHHEM TEMITEPATYPHI JIbJ1a U €T0 COCTOSTHUEM
IIPU HarpeBaHUU

3.000s10ukn 3emun: aurochepa, ruapocdepa, atmochepa (10 u)



Cmpoenue 3emnu. Jlumocghepa. BuyTtpennee cTpoeHue 3emMiid U €€ XUMHUYECKUU
coctaB. CtpoeHue u coctaB autochepsl. MuHepassl U ropHbie mopoasl. Pynsl. JIutochepHbie
Tkl 3emnerpsicenus. [llkana Puxrtepa. IHTeHcuBHOCTH 3emuerpsicenuil. Llynamu.

Tuopocghepa. Okeanvt u mopsa. Cocta ruapocdepsl. MupoBoit okean. Mopsi. Hetunudaneie
Mopsi: CapraccoBo, Kacnuiickoe um Apanbckoe. Tema MOps B NPOU3BEACHUSX MHUPOBOM
XYJI0KECTBEHHOM KYJIBTYPBI.

Boowt okeanos u mopeii. XuMu4ecKkuii COCTaB MOPCKOM M OKeaHn4deckou Boabl. [Ipomuie. Jlen
B okeaHe. ['pennanaus. Anrapkruna. J[Buwxenue Bog MupoBoro okeaHa. [IpunuBbl 1 OTJIMBBL.
Mopckue Teuenust. Tunel kauMara.

Boowt cywu. Bonpl cymm u ux kiaccudukanus. Pogauku. ['eiizepsl. MuHepanbHbie BOIBI U UX
KJIaCCU(PUKALIHSL. [Ipob6nema mpecHoit Bombl. O3zepo baiikan. KapcTtoBble sBieHHS U
00pa3oBaHUE CTAJAKTUTOB M CTAJarMHTOB. AHOMaJbHbIC CBOWCTBA BOJIBI M HMX 3HAYCHHUC B
MIPUPOJIE.

Ammocgpepa.  Ilozooa. AtmMochepa ®m ee coctaB. BepTukampHOE€ ~ CTpPOCHHE
atMocdepsl: Tporocdepa, crpaTochepa, me3ocdepa, Tepmochepa, sk3ochepa. CoctaB Bo3ayxa.
O30HOBBIE AbIpI M TApHUKOBBIN 3ddekT. Iloroma u kmumar. Ammocgheprnoe oOasnenue.
Bemep. Atvocdeproe naBienue. KecconHnas u BeicoTHast 0oJie3HU. [{UKIIOHBI M aHTUIIUKIIOHBEI.
AtMocdepHbie GpoHTHI. BeTpa u ux BHUIBI: IIKBaJ, CMEPY, aHTUIIAcCaT, TTaccaT, Opus, GpeH, 6opa,
CUPOKKO, MyCCOHBI, Tali(pyHBI, yparanbl, CMEpYH, TOPHAJIO.

[lIxana bodopra.

Baasxcnocms 6030yxa. Bnaxnocts Bo3ayxa. [lcuxpomerp u I'mrpomerp. Touka pocel. O6naka,
ux Gopmsl u pazmepbl. Tyman. Ocanku u ux tumnel. Pagyra.

Jemoncmpayuu.  O06pa3npl pya, MUHEPAJIOB U TOPHBIX MOPOJI, (pu3uveckasi KapTa MOJyIIapHid,
aTJIachl.

1. Kaptel: Mopckux TeueHui, puznveckne kapTel Mupa u Poccuiickoit deneparum.

BuneodparmenTs! u potorpadguu mo teme ypoka: cTpoeHue 3eMId, 3eMJIETPACEHUs, IyHaMu,
pa3iuyHble OKeaHbl U Mops, aiicOepru, MOpCKHe TeueHHs, POAHUKH, reisepbl, o3epo baiikan,
KapCTOBbIE SIBIICHHS (CTaJakTUThl M CTaJarMuThl), aTMocepa M €€ COCTaB, LHUKIOHBI H
AHTULMKIIOHBI, BUBI BETPOB, TYMaH, paayra, OCaJK{d pPa3JIMYHbIX TUIOB. Penpoaykunn KapTHH
- W. AiiBa3zoBckuil «/leBaTeiil Ban», W. JleButan «beper Cpeauzemuoro mopsi», M. Illnmkun «Ha
o6epery wmopsi», JI. Jlaroppo «Mope», A. PwuioB «Ha romybom mpoctope»; (parMeHThI
MY3bIKaJIbHBIX Tipom3Benennii - H. Pumckwuii-KopcakoB «Cankxo», K. debroccu «Mope», M.
PaBenb «Jloaka B okeaHe» u3 cOopHuka «3epkana», I1. YaiikoBckuii «Jlebenunoe ozepo», M.
Mycoprckuii  «CHerypoukay. IIpeBpaiienus HepaCTBOPUMBIX KapOOHATOB KaJIbIIUS W MarHUs
(cpemHux coneif) B pacTBOPUMEBIE THAPOKAPOOHATHI (KUCIBIE CONM) W OOpaTHO — MPUYHMHA
00pa3oBaHUs CTAIAKTUTOB U CTaJarMUTOB. MojaenupoBanue napHukoBoro s dexra. [Ipubopsr:
Ui U3MepeHus: atMoc(hepHoro aasieHHs (OapoMETphl), i W3MEPEHHUS BIAKHOCTH BO3JyXa
(TurpomeTpsr).

Jlabopamophule onvimul. 1.13ydenue cocraBa rpanuta. 2. MoienupoBaHue BEICOKOH MIIOTHOCTH
BOJIbl MepTBOro mops. 3. Pacimpenue BoJibl Ipy HarpeBaHUHU.

Ilpakmuueckas paboma Ne 5. 3ydeHue KOUICKITUU TOPHBIX TTOPOJ
Ipaxmuueckas paboma Ne 6. VI3ydeHne nmapameTpoB COCTOSIHHSI BO3/IyXa B KaOUHETE.

4. Makpomup. Hayka 00 oxpy:xarouieii cpeae. buocgepa. (8 4)



)KIIS‘Hb, RPU3HAKU JHCU6020 U UX OMHOCUMETIbHOCMDb. OcHOBHBIE CBOICTBA >XKHBOI'O
opraHusma: CIUHCTBO XHUMHUYECKOTI'O coCTaBa, o0MeH BC€IICCTB,
CaMOBOCITPOM3BCJACHUC, HaCJICICTBCHHOCTD, N3MCHYHNBOCTD, pa3sBUTHUC nu PocCT,
pPasapakuMocCThb, AUCKPETHOCTb U LCJIOCTHOCTh, SHCPro3aBUCUMOCTD.

Kusrie CUCTCMbI, KaK CaMOYIIPABJIAIOINIUCCA, CAMOPCTYIUPYIONHUECA, CaMOOPraHHU3YIOIHUCCA
CHUCTCMBI. TpI/I Ha4daJla TCpMOJUHAMUKH. Ilonstue OHTPOIINH.

Ilpoucxoswcoenue rxncuznu na 3emne. OCHOBHBIC TMIIOTE3bI MPOUCXOKIACHUS KU3HU Ha 3eMlie:
KpEealroHU3M, THUIIOTE3a CaMOIPOU3BOJIBHOTO 3aPOKICHUS XU3HH M3 HEXKHUBOTO, KOHIICIIUS
OuoreHesa, TMIOTE3a MAHCTIEPMHUH.

['unoTe3a MPOUCXOXKACHUS >KU3HH IMyTEM OMOXMMHUYECKOW 3BONIONUH (rurnore3a OnapuHa—
Xonneitna). Jluckyccusi 0 BO3MOXHOCTH CYIIECTBOBAHUSI BHE3EMHBIX IIMBHIIM3AIIUN.

Xumuueckuit cocmaé knemku. XUMHUYECKasi OPraHU3alysl KJIETKA Ha aTOMHOM — DJIEMEHTHOM,
- ypoBHe. MakpoaneMeHTbl. MUKpOdIeMeHTbl. MONEKYJIApHBIE  YPOBEHb XUMUYECKOU
OpraHu3aluy KIETKH (MOJEKYISpHBIA cocTaB KieTkH). HeopraHmueckue coeauHEHHs KIETKH.
Bona u ee ponbs. Munepanbhbie coii. OpraHnuecKkue BEeIIecTBa KIETKH.

Ypoenu opzanuzayuu sycuznu. Knetounslii ypoBeHb OpraHU3AIMK KU3HUA HA 3emiie. TKaHEeBbIiI
ypoBeHb. THIBI TKaHEH KUBOTHBIX (MHUTENUATbHAS, COSAMHUTEIbHAS, MBIIIIEYHAsl, HEpBHAs) U
pactenuii  (oOpa3zoBarenbHas, TOKPOBHas, OCHOBHas ©  TpoBojsmas). OpraHHbiif
ypoBeHb. OpraHu3MeHHbIH ypoBeHb. [lonynsimoHHO-BUAOBON YypOBEHb. bHOreoLeHOTHYECKUiA
ypoBeHb. buonienos. buochepHsiii ypoBeHb.

Ilpoxkapuomur u 3ykapuomet. IIpokapruoTsl U sykapuoThl. bakrepun n ux Kiaccupukanus: mo
(dopme (GaMIIIBL, KOKKH, CIIUPUIUIBL, BUOPHOHBI), TTO TUITY TUTAHUS (CanipoUTHI, Tapa3uThl), IO
OTHOLIEHUI0O K KHUCIOopoay (a3poObl, aHa’poObl). OcoOEHHOCTH CTpOeHus OakTepuil u
UX KHU3HENeATeNbHOCTH. Posib OakTepun B mpupoIe 1 )KU3HM denoBeka. [{nanobakrepun (cune-
3eJICHbIE BOJJOPOCIIN) M OCOOCHHOCTH UX CTPOCHMS U XKU3HEAeATeIbHOCTH. Poib 1inano6akTepuii
B ipupoze. CTpoeHHe KIETKH 3yKapHOTOB.

Knemounaa meopusa. Ilpocmeiimue. Bupycel. Knetounas Teopus W €€ TMOJOXKECHUS.
[Ipocreiimme: XryTHKOBBIE, peCHHYHBIC, aMeOOUAHbIe. 3HAUEHHE NPOCTEHIINX B MPUPOJAE U
XKHU3HU yesoBeka. Bupycol. CTpoeHne u 0COOEHHOCTH JKU3HENIEATEIbHOCTH BUPYCOB. BupycHble
3aboneBanusa yenoseka. BUY u CIIM/. T['pu6sl. Ponp rpuboB B mpupone u B X03siicTBe
YeJI0BEKA.

Ilonamue o6uonozuueckoii 3éonwoyuu. Ieontoyuonnaa meopusa. Ilonstue OuoIOruvYecKoi
3BOJIIOLIMU. J[IUTENbHOCTh, HEOOPAaTUMBINM XapaKTep, HalpaBICHHOCTh 3BOMIONMH. OCHOBHBIE
HaIpaBJICHUs 3BOJIOLMHU. bruonornueckuii nporpecc. buonorndyeckuii perpecc. AHTPONIOreHe3 U
€ro JTals.l.

[Ipennocbuikun  co3aaHug  ABOMOIMOHHOM Teopun Y.JlapBuna. Jlormyeckass CTpykTypa
JapBUHU3MA (M30BITOYHAS] HHTEHCHBHOCTD Pa3MHOXKEHUs, 00pb0a 3a CylIeCTBOBAaHHUE U €€ BB,
ecTecTBeHHbIN 0TOOp).CHHTEeTHYEeCKasi TeOpHs 3BOIIOIUU. MukposBomtonus. Bugoobpa3oBanue
(reorpadmyeckoe W dKOJIOTHUECKOe).MakposBomonus.  JIBIXKyIIHME CHJIBI  SBOJIOLUH:
MYTallMOHHBIN MPOLECC, MOMYNISIMOHHBIE BOJHBI, M30JAIMsA. DOpPMBI €CTECTBEHHOrO0 OTOOpa:
CTaOMIM3UPYIOMINHN, TBUKYIIUNA, TU3PYTITUBHBIN.

C08p€M€HHble Memoovl noddepmanuﬂ ycmoﬁlmeocmu 6uoze0ueuo3oe U UCKYCCMBEHHbIX
IKocucmem

[lonsitue  skocucrembl. buorton.  buoneHos. buozeoyeno3, cmpykmypa u  OCHOBbI
@yHxyuonuposanus. OTnuyusi OuoreolneHo3a OT dKocucTeMbl. HecTaOunbHble U CTaOUIBHBIC
9KOCUCTEMBL. buoceoxumuueckue nomoku. Kpyeosopomul eewgecmsa. Ilpunyunst ycmouuugsocmu



buoceoyenoszos. Hayunvie ocHO8bl co30anus u NOOOEPHCAHUS UCKYCCMBEHHBIX IKOCUCTNEM.
Ilpouzeoocmeo pacmumenvHol U HCUBOMHOB0OUECKOU NPOOYKYUU. NPOOIeMbl KOIUYeCmsed U
kayecmea. Knacmephulii n00x00 Kak cnocob 60cCmaHo8ieHUsi 6U02e0XUMULECKUX HOMOKO8 6
UCKYCCMBEHHbIX dKOcUcmemax. AHmubuomuxuy, necmuyuosl, CMuUMyIsamopvl pocma, y0oOpeHus u
ux npupooHuwvie ananoau. [lpobarema ycmouuusocmu 20poOOCKUX IKOCUCTEM.

Huweevie yenu. Ikonocus. Ixkonocuueckue hakmopovt.  TUNONOTHUS KUBBIX OPraHU3MOB
9KOCUCTEMBIL: MPOAYLIEHTHI, KOHCYMEHTBHI, pPEeAYLEHTHI (canpoduTsi).
Astotpodsl. ['ereporpodsl. IloHsTHE O mNUMIEBBIX (TPOPHUUECKUX) LEMsAX OUOreoneHo3a.
[Mumesas uemnb. /[Ba OCHOBHBIX THIA TPOPUUECKUX IeNel — MacTOUIIHbIC (LIeTIH BhIEJAHUs) U
neTpuTHbIe (1enu pasnokenusi). [lumieBas ceTb. DKOJIOTHMUECKHE MHUPAMHIBI (YHUCICHHOCTH,
6uomaccel, sHeprun). IlpaBumno 10 %. [Toustre 06 skonorun. OcHOBHBIE TPOOIEMBI YKOJIOTHH.
DKoJoru4YecKkue GaKkTophl: A0MOTHICCKUE, ONOTHYECKHES, aHTPOTIOTCHHBIE.

IKxonozuueckue l’lp06ﬂeM bl CO6pEeMEHHOCmuU

buocdepa u ee rpanunpl. Konnenmwms sBomoruu 6mocdepsl B. M.Bepnaackoro. Hoocdepa.
Texnocdepa. OcHOBHBIE MOAXOABI B YIEHHH O OMOC(epe: SHEpreTHIecKuil, 0MOre0XuMHUYECKUH,
MH(POPMALIMOHHBIH, IIPOCTPAHCTBEHHO-BPEMEHHOM, HoocdepHbId. buocgepa: omansl
Gopmuposanusn u cyenapuu paszeumus. AKmyanbHble dKOI02UYECKUe npoobiemvl: 2n00anvhble,
pecuoHanvhvie, JOKANbHble, UX HNPUYUHBL U  Cleocmeus. IKonoeuueckue npobemvl
9Hepeemuyeckou ompacau. Anemepnamuenas 3Hepeemuxa. Payuonanbnoe ucnonvzosanue
9Hepauu u IHepeocbepesicenue. Inepeemuyeckas bezonacHocmo. TpaHcHayuoHaibHvle NPOeKmbl
6 obnacmu sHepeemuxu.Memoovl usyyeHuss coCcmosHus OKpydcaiouell cpeovl. Hszmenenus
OKpydfcaloujeli cpeobl, KaK Cmumyn ONi pa3eumus HAY4YHbIX UCCAeO08AHUU U MEXHON02ULL.
Ecmecmeenno-nayunvle no0xoobl K peuteHur0 3K0I02U4ecKux npooaem, npupooocoepezaioujue
mexHonoz2uu. Mescoynapoonsie u poccutickue npocpammol peulenus 9K0JI02UYeCKUx npooiem u ux
aghghexmuenocme.

IlIpoonemvt omx00086 u 3azpa3Henusn OKpy;icaouieil cpeovl

Ilpobnema ysenuyenusi Koauuecmea o0mxo0008. bvimosvie, KOMMYHAIbHbIE, HPOMbIUULIEHHBLE
omxo0bl. CogpemeHHble MmexHoI02UU cOOpa, XpaHeHus, nepepabomKky u Ymuiu3ayu omxooos.
1lo0x00b1 K cokpaweHuro 0omxo008, 0Oe30mx00Hble MmexHoao2UU. MCmoOyHUKYU 3acps3HeHus
oKpyoscaroujeli cpeovl. Ilepcnekmugnvie mMexHorO2UU TUKEUOAYUU NOCTeOCMEU 3a2PA3HEHUsS
oKpyoscaloujell cpedvl. Pexynvmueayus nousvi u 600HuIX pecypcos. Cucmembl 60000UUCHIKU.
MeswcoynapooHvle npocpammvl N0 00pauwjeHuro ¢ omxo0amu U COKpAujeHuro 8030eucmeus Ha
OKpYIAHCAOUYIo cpedy, ux 3¢pexmusHocme.

B3zaumocease cocmoanua okpyscaiouieit cpeovt u 300p06ba 4eoseKa

Hezpaoayus oxpyocaroweti cpedsi. Ilpocpammel MOHUMOPUH2A KAYECMBA OKPYHcarowell cpeobi.
3acpsasnenue 6030YWHOU, BOOHOU cpedbl, NOUBbL, NPUUUHBL U cledcmsus. [Llymosoe 3acpsaznenue.
Onexmpomaenumnoe o3zoeticmsue. /K. Yemovuusocms opeanuzma u cpedvl Kk cmpecco8bim
8030eticmeusm. 3abonesanuss, CA3AHHbIE CO CHUJICEHUeM Kauyecmeda OKpyicarouel cpeowl.
HHousuoyanvHvle 0cobeHHOCMU OpeanHU3Ma NPU 8030eticmeul (akxmopos okpyicarouieti cpeobi.
CospemeHnnbie MexHON0UU COKPAUEHUS He2AMUBHO20 B8030€liCBUsL (PaKmopo8 OKpyscaloujell
cpeovl. Hayumnvie ocnosbl npoexmuposanusi 300p08otl cpedvl 0OUMaHusl.

Hemoncmpayuu. Buneodparmentsl U goTtorpaduu mo Teme: Npouecchl THHUEHUs, OpoxeHue,
MPOLIECChl TUCCUMIIALIMU; MPEICTaBUTENN MPOKAPHUOT M JYKapUOT; OCOOEHHOCTH CTPOEHUs
BHPYCOB, IIPEACTABUTEIIN LIAPCTBA IPUOOB, IKOJOTHUECKUE CUCTEMBI, IPUMEPHI IUIIEBBIX LIENEi.
PactBopeHre B Boae XJIOpoBoAOpoAa (AMCCOLUAIMS CONSIHOM KHCJIOTHI), pPacTBOpEHHUE
KpPHUCTAJUIOB NIEPMaHTaHaTa Kajus WIM MEJHOTO Kyropoca B BOje, UCIIapeHue Boabl, nuddys3us
Maxy4yux BeIECTB (0JIEKOJIOHA) C Topsllel JaMIOYKY HaKaJlMBaHUs, UCIIAPEHUE Kalllu CIIupTa ¢
¢uIbTpoBaNbHON Oymaru uian canderku. PenpoayKiuy KapTuH BEMKUX XYA0)KHUKOB Ha TEMY



00KECTBEHHOT'O MPOUCXOXKACHUS KHU3HM; PA3IUUHBIX NPUPOAHBIX HKOCHCTEM. Tabmuipl U
IJIaKaThl: «XUMHUYECKUN COCTAB KIETKN», « IBOJTIOIMOHHOE APEBO PACTEHUINY, « IBOIIOLIMOHHOE
JPEBO JKUBOTHBIX», «IBOJIIOLMOHHOE IpPEBO NMpUMaTOB U uenosekay. lloprperst A.M. Onapuna
u JIx. b. Xonpgeiina, T.IlIBanna, [I.W. BanoBckoro u 3. /[>xennepa, A.Tencnu, B. Cykauesa,
3. I'ekkenst, B.M.Bepnaackoro, U./lapBuna. IlnakaTel 1 MyJskM OpraHoB M CHUCTEM OPIaHOB
pacTeHuid, 4YeJI0BeKa U )KUBOTHBIX. [leMoHcTparus mporecca porocuHTe3a.

Jlabopamopnvie onvimwui. 1. CBoiicTBa OenkoB. CBoicTBa TIIIOKO3bl. CBOWCTBA caxapo3bl.
CaoiicTBa Kpaxmaia.

Ilpakmuueckas paboma Ne 7. Pacnio3HaBaHWE OpTaHUYECKUX COSAUHEHUIN
Ipaxmuueckas paboma Ne 8. VI3yueHne pacTUTEIbHON U KUBOTHOM KJIETKH
Ipakmuyeckas paboma Ne 9. 3yueHre MUKPOCKOIIMYECKOT'O CTPOCHUS )KUBOTHBIX TKaHEH

Ipakmuueckas paboma Ne 10. Hzyuenue nosedenusi npocmetiuux npocmeuuux noo
MUKDPOCKONOM 8 3A8UCUMOCIU O XUMUYECKO20 COCMABA 600HOU CPedbl.

Ilpakmuueckass paboma Ne 11. H3yuenue 63aumoceésseli 8 UCKYCCMBEHHOU IKOCUCmeEMEe —
axkeapuyme u cocmaegienue yenet numaHus.

Ipakmuueckas paboma Ne 12. I3yuenue ObITOBBIX OTXOJI0B. Paspabomka npoekma paz0eibHo2o
cbopa mycopa.

5. AOnornyeckue (paKTOPHI M MPUCIIOCOOJIEHHOCTH K HUM KMBbIX OPraHu3MoB (6 1)
Ocobennocmu knumama Poccuu. 3ona apkmuyeckux nycmuvlib, MyHOp U

J1eCOMYHOp. Kmmmar  Poccun. IIpuponno-knumatudeckne  30Hbl  Poccun:
apKTUYECKUX MYCTBIHb, TYHAP, JIECOTYHP, TalI'M, CMEUIAHHBIX U HIMPOKOIUCTBEHHBIX JIECOB,
JIeCOCTEIHasl, CTEIeH, MOTYIyCThIHb, TyCThIHb.

Pa3HooOpazue M mpHUCIIOCOOJIEHHOCTh JKMBBIX OpPraHU3MOB K TOM WJIM HWHOW NPUPOIHO-
KJINMaTHYECKOU 30HE.

dnexmpomaznumnasa npupoda ceema. CpeT. Pa3zBuTue mnpencTaBiIeHU O MPUPOAE CBETA.
DnexTpoMarHuTHoOe u3nydeHue. Jnuna Bonuel. Yacrora konebanuil. Illkana 3nekTpoMarHUTHBIX
BOJIH. ,~JIyuH, peHTT€HOBCKOE U3Ty4YeHUE, YIbTPa(roIeTOBOE U3TyUeHHE, BUANMOE U3JIyUyeHHE,
MH(paKpacHOEe U3IIyYSHHE U UX POJIb B IPUPOJIE U KU3HU YEIIOBEKa.

Onmuueckue ceoiicmea céema. JIBoiicTBeHHas npupona cBera. DoToH. 3aKOHBI OTPAKEHUS U
npenomiieHus cBeta. OTHOCUTENBHBIA MMOKa3zaTenb mnpenomieHus. DakTopbl, BIUSAIONIME Ha
MOoKa3aTcyib MPCIOMIICHUSA: TpHpPpOAa BCHICCTBA, TEMIICpaTypa, [MJIMHA BOJHBI IaJalOolICro
m3nydeHus. Pedpakromerp. Jucnepcus, nudpakuus u uHTepdEpEeHIINs CBETA.

Ceem u npucnocobneHHOCMb K HeMy JHCUBIX OP2AHU3MO6. BiusHUE cBETa Ha OPraHU3ALMIO
JKU3HEHHOTO IIMKJIa opraHu3moB. buoputmbel. ®otocunrte3. Kiaccudukamus pacteHuid Ha
CBCTOHIO6I/IBLIC, TGHGJIIO6I/IBLIG u TEHEBBLIHOCJINBBIC. cDOTOTpOHI/BM. 3HaueHue
cBeTa I OpPHUEHTAlMH KHMBBIX CYLIECTB B MPOCTPAHCTBE. BHOIIOMUHECUEHIMS U €€ Pojb B
KU3HU KUBOTHBIX.

Buympennas snepeus makpockonuueckou cucmemsl. TepMOIUHAMUKA U €€ IPOTHOCTHYECKOE
3HaueHue. BHyTpeHHsAs  JHeprusa  TepMOAUHAMMYECKOM  cucTeMbl. [lepBoe  Hawano
TepMoavHamMuku. Teronepenada.  TemonpoBogHOCTb.  KOHBEKIMA:  €CTECTBEHHass U
IpUHyAUTeIbHas. TennoBoe u3mydcHue.

Tennoesoe pasnosecue. Temnepamypa. Bropoe Hauano TepMOJAUHAMUKH. KOIMYECTBO TETUIOTHI.
Temoemkocts. TemnoBoe paBHOBecue. TepMOAMHAMMYECKHE CHCTEMbl TpEX  THUIIOB:



HU30JIMPOBAHHBIC, 3aKPBITBIC W  OTKPBLITHIC. TeMHepaTypa, Kak TIapaMeTp COCTOAHUA
TepMOHHHaMquCKOﬁ CHUCTCMBI.

Temnepamypa u npucnocod1eHHOCHb K HEll HCUBIX OP2AHUIMOB.

Tepmoperynsauus B KHBOM Ipupone. Temnonpoaykuuss M TeIulooTaada. MexaHU3Mbl
TEPMOPETYJISILUU KUBOTHBIX U pacTeHuil. TemnepaTypa Tena 4yenoBeka U ee pU3NO0IOrHYecKas
poOJIb. Knaccuduxanus KUBOTHBIX 1o TEMIIEPaTYpPHOMY peXUMY Ha
TOMOMOTEPMHBIE  TMOWKWJIOTEPMHBIE M reTeporepMmuble.  Kiaccudukamuss opraHu3MoB
[0 TEMIIEPaTypHOMY HMHTEpBaly OOUTAHHUS: SBPUTEPMHBIE U CTEHOTEPMHBIC. AKKIMMATH3AIHS.
TemnepaTypHBbIN peXKUM.

Cmpoenue MOJIEKYJlbl U dm&’uqecmte Cc80Iicmea 600bl. CTpOGHI/Ie MOJICKYJIbI BOJBI. BO,Z[a Kak
PaCTBOPUTCIIb. du3nyeckue CBONCTBA BOABI: aHOMaAJIbHaA TCMIICpAaTypHad 3aBUCUMOCTD
INIOTHOCTH BOJbI; BBICOKOC ITOBCPXHOCTHOC HATAKCHHUC BOAbI; AHOMAJIbHO BBICOKHUC 3HAYCHHA
TCMIICPATYP KUIICHUA U IIABJICHUA BOAbI; BBICOKOC 3HAUCHUEC TCINIOCMKOCTHU BO/JbI.

3HaveHne PU3NIECKUX CBOWCTB BOJIBI JIJIS1 IPUPOJIBI.

Inexmponumuueckana Ouccoyuayus. OCHOBHBIE IIOJIOXKEHHUS TEOPUHM AJIEKTPOJIUTHYECKON
nuccormanuu (TO/]). DnexTpoauTsl U HednekTpoauThl. Kimaccudukaims HOHOB MO pa3IndHBIM
OCHOBAaHMSAM. MeXaHU3MBbl TUCCOLMALIMN 3JIEKTPOJIUTOB C Pa3HbIM THUIIOM XUMHYECKOW CBSI3H.
Crenens deKTpouTHUEeCKOM nuccornnanvu. Comnu, KUCIOTH U OcHOBaHus B cBeTe TO/I.

Pacmeopumocms. pH, kak nokazamens cpedst pacmeopa. PacTBOpUMOCTH U €€ KOJTUYECTBEHHAS
XapakTepucTuka — ko3 duuument pacrsopumocti. MaccoBasi 1011 paCTBOPEHHOTO BEIECTBA B
pacTBope.

Bona xak amdonut. Ilonstue pH pactBopa. 3nauenue pH B mnpuponme. 3Hauenus pH
(hU3HOIOrMYECKHX )KUIKOCTEH UeloBeKa B HOpMe.

Xumuueckue ceoiicmea 600vl. XUMHUUYECKHE CBOWMCTBA BOALI. B3auMoIelcTBHE BOIBI C
MeTaiuiaMu. B3anmonenctere BoApl ¢ okcuaamu. I'maparanus. BzanmoaencTsre BOAbI C COJISIMH.
Iunponus. Paznoxxenue Boabl. [lonstue 00 snexkTponuse u GoToIu3e.

Booa - abuomuueckuit paxmop 6 scuznu pacmenuii. Pors Boqsl B Onocdepe: KombIOens )KU3HH,
cpena oOMTaHUs, yYACTHUK OMOXMMHUYECKHUX IPOIIECCOB, YYaCTHHK CO3JJaHUs OHMOTEOIEHO30B,
perynarop KiuMaTa Ha IUIaHeTe. [ WApONW3 OpraHMYeCKHX BEIIECTB B JKUBBIX OpraHU3Max.
Knaccudukamnuss pacTeHHid MO OTHONIEHWIO K KOJHMYECTBY BOJBI B OKpYKAIOIIEH cpelne:
rUIATO(OUTHL, TUAPOPHUTHI, TUTPOPHUTHI, ME3OPHUTHI, KCEPODUTHI.

Conenocms, kax aouomuueckuit ¢paxmop. Comu. Knaccudukanus coneir. Haumbomee
pacnpocTpaHeHHblE KHCIble cond, ux npuMmeHeHue. JKectkocte Boabl. Conam  Kak
MuHepanooOpasyroue BeuiectBa. Conu — abuotunyeckuit daxrtop. IlpucnocoGieHHOCTD
pacTeHU U )KUBOTHBIX K PA3IMYHOMY COJIEBOMY PEKUMY. BiinsiHue coslu Ha OpraHus3M 4ejoBeka.

Ilouea, kak abuomuueckuit paxkmop. Ilonatue o mouBe U kinaccuduranus mous. [Iporecc
oYyBOOOpa3zoBaHMA. Onaduueckue (GaKTOpbl Cpeibl U MPUCIOCOOJEHHOCTh K HHUM JKHUBBIX
OpPraHu3MOB. 3HAUYE€HHE MOYBHI B NPUPOAEC M JKU3HMU 4YEIIOBEKAa: cpeJa OOWUTaHMS >KUBBIX
OpPraHu3MOB; 3KOHOMMYECKOE 3HAadyeHHue, 00JalaeT IJIOJOPOJHEM, OKa3blBaeT CYILECTBEHHOE
BIIMSIHAE HA COCTaB M CBOMCTBa Bcell ruapochepsl 3emiu, SBISETCS TJIABHBIM PETYISATOPOM
cocraBa atMoc(epsl 3eMiIH, Ba)KHEHIINI KOMIOHEHT OroreoreHos3a. L{BeT u quarHocTika mnous.

Buomuueckue axmopot okpysycaroweii  cpedwl. buotndeckue ¢akrtopel. buorndeckue
B3aMMOOTHOIICHHUS MEX]y OpraHW3MaMH: KOHKYPEHIIHs, XUIHUYECTBO, CUMONO03 (MyTyalu3M,
KOMMEHCAJIM3M), MapasuTusM  (3KTO- W dHAomapasuThl). [lpumepsl  OHOTHUECKHX
B3aMMOOTHOIICHUI B IPUPO/IE.



Hemoncmpayuu. Buneopparmentsl U ¢ororpaduu mo Teme: XapaKTepHble OHOreOlEHO3bI
MPUPOJHO-KIMMATHYeCKUX 30H Poccuu; pa3BuTHE TMpenCTaBIeHUl O TMPUPOAE CBETa;
OMOJIFOMUHECIICHIIUS; TeIUIonepeaya U TeIJIONPOBOJIHOCTD; OMOTHYECKHUE B3aMMOOTHOIICHUS
MEX]ly OpraHu3MaMu;

KaprI: MMPUPOJHO-KIIUMATUYCCKUX 30H POCCI/II/I, IIOYBCHHAA KapTa Poccum.

Iloptpersr: @. I'pumaneau, X. I'toiirenca, O. ®penena, M. Ilnanka, [Ix.Makcsenna, B.B.
Hoxyuaesa. Illkanma snexrpoMarHuTHbIX BOJIH J[k. MakcBeiwia. OTpakeHHE U MPEIOMIICHUE
ceera. Jlucmepcum cBeta W OOpaTHBIA JKCHEPUMEHT IO «CMEIICHUIO» I[BETOB. SIBIeHHE
mubpakuuu. JKuBble wunu repbapHble HK3EMIUIAPHl MPEICTAaBUTENECH CBETONIOOMBBIX U
TEHEBBIHOC/IMBBIX pacTeHHil. PaboTa MpOTHMB CWJI BHENIHETO IABJICHHS 332 CYET PACIIUPEHUs
raza. OJeKTpu3auus BOJAbl. AHOMalIbHAsl TEMIEpPATypHas 3aBUCHUMOCTh IUJIOTHOCTH BOJBIL.
Hucxondmumii moToK XOJ0AHOM U BOCXOASIIMN MOTOK TEIUIOW BOJABL. BhICOKOE MOBEPXHOCTHOE
HaTsOKEHHE BOJABL. PacTBOPMMOCTh BEHIECTB B HEMOJSPHBIX M MOJSIPHBIX PAacTBOPUTEIAX.
[IpoBepka 31eKTPONPOBOAHOCTUA PACTBOPOB IEKTPOIUTOB U HEINEKTPoIUTOB. Onpenenenue pH
pacTBOpa pa3IMYHbBIX KUAKOCTEW. B3anmoneiicTBre BOJIbl ¢ MeTalIaMu. B3aumMopaencTBue BOIbI
c okcuaamu. ['maponus comeil, 00pa30BaHHBIX CHIBHBIM OCHOBAHHEM M CJIA00W KUCIOTOW H
Ha000poT. PacTeHust pa3nuyHBIX TPYII MO OTHOIICHHIO K KOJWYECTBY BOJBI B OKpYKaroImlen
cpelie (KUBbIe MU repOapHbIe FK3EMILISAPHI).

[lepexon cpemaHeit cou B KUCTYIO U HA000poT. [IpuroToBienne >keCTKOM BOIBI U UCCIICIOBAHUE
ee cBoiicTB. [lonyuenue rugpokcokapboHaTa Meau (Manaxura) U UCCIEI0BATh €r0 CBONCTB.

Jlabopamopnvie onvimsi. 1. HaOmonenne nHTEpEPSHIIMOHHON KApTUHBI HA MBUTLHOU TIJICHKE.
2.Habnronenue nudpakiimoHHOM KapTHHEL. 3. HaOuroieHue paciipocTpaHeHus BOJJHBIX PACTBOPOB
10 PacTEHUIO.

Ilpakmuueckas paboma Ne 13. U3yuenue npucrocoOJIEHHOCTH OPTaHU3MOB K CpeJie OOUTaHUS.
IIpakmuueckas paboma Ne 14. VI3ydeHue BOJTHOBBIX CBOICTB CBeTa.

Ipaxmuueckas paboma Ne 15. 3ydenue nzo0paxeHus1, JTaBaeMOro JTNH30M.

Ilpakmuueckas paboma Ne 16. VIamepenue yienbHON TETUIOEMKOCTH BOJIBI.

Ilpakmuueckas paboma Nel7. I3ydeHue K€CTKOM BOJIBI M YCTPAaHEHHUE €€ KECTKOCTH
IIpakmuueckas paboma Ne 18. ViccnenoBanue cpesibl pacTBOpa Cojel U COKa pacTeHU.

Ipaxmuueckas paboma Ne 19. I3ydeHue coctaBa Mmoys

Ha3zeanue memut Konuuecmeo |konuuecmeo | Konuuecmeo
uacoe KOHMPOJIbHBIX | 1a00paAmMopHbIX
paoom u
npaKmuueckux
padom
Beegenue 4
EctecTBO3HaHMe U MeTO/AbI MO3HAHUS Mupa (6 1 4
O6o0m0uku 3emun: aurocdepa, ruapocdepa, |10 1 2
aTMocdepa
Maxkpomup. Hayka 00 okpy:karwuiei cpeae. |8 1 6
buocdepa.




Abuornyeckue (paxTopsI u |6 7
NPUCIIOCO0JIEHHOCT K HHM  JKHBBIX

OPraHM3MoOB.

Hroro 34 4 19

TemaTHueckoe INIAHUPOBAHUE ¢ YKA3AHUEM KOJIHYECTBA YaC0B, OTBOJAMMbBIX HA OCBOCHHE

KaK10H TeMBbI.

6 kJacc.
Ne | HaumeHnoBaHue KomnuectBo | OcHOBHOE JlaTa
/T | paszena u TeM 4acoB coaepkaHue
| BBenenue 4 IIaHupyemMas |pakTudecka
Ei
1 BBenenue B|1 MHOrorpaHHoCTh
€CTEeCTBO3HAHUE B3aMMOOTHOILICHUI
YyeJioBeKa u
[IPUPOJBL. Ponb
€CTECTBO3HAHUS B
MHUPOBO33PEHUH
COBPEMEHHOTO
YyeJoBeKa.
Binusaaue  npuponst
Ha TBOpYECKOE
BJIOXHOBCHHE
JesTeNel MCKycCTBa
B ero
pasuuHbIX chepax.
2 EcrecrBo3nanme  —| 1 JnanexTuka
€IUHCTBO HayK O €CTeCTBO3HaHUs (Bce
pupojIe €CTECTBEHHbIE HAyKH

SIBIISIOTCSI
pe3yJIbTaToOM
nuddepeHnmam
CUCTEMBI SIHBIX
MepBOHAYAIBHBIX
3HaHUH O IPUPOJE, U,
Hao0opoT,

CHUHTE3 E€CTECTBEHHO
Hay4YHBIX 3HaAHUU
YaCTHBIX  HAyK B
EANHYIO CUCTEMY
MHPOBO33PEHU).




Baxneiimme
MOHATHUS u
CTaHOBJICHUE
¢u3uKy, XUMHU U
OHOJIOTHN TI0 KypCy
OCHOBHOM IIKOJIBI

3 - | Kordepenmus o Brinenenue 51
4 TEeMeE: dbopMynupoBaHue
«EctecTBO3HAHME — MTO3HABATEIHHBIX
€IUHCTBO HAyK O Leneu; MOMUCK
TIPUPOJICH» HEO0OXOIUMOi
UHpOpMaIINIO;
MIPUMEHEHNE
METOJ0B
MHPOPMAIIMOHHOTO
MIOMCKA, B TOM 4YHCIIE
c MIOMOUIbIO
KOMITBIOTEPHBIX
CpPEJICTB;
CTPYKTYPUPOBAHHE
3HAHWUI; OCO3HAHHOE
u IIPOU3BOJIBHOE
IIOCTPOECHUE
pedyeBoro
BBICKA3bIBAHUS B
YCTHOM u
MUCBEMEHHOM (hopmax
Il | EcrecTBO3HaHMe ©
METObl MO3HAHUSA
Mupa
5} Uctopus  usydeHus Baxwneiimue stansl

npuponbl. Ilporpecc
B €CTECTBCHHBIX
HayKaxX U ero BKJaJ B
pa3BUTHE
UBUIN3ALUU

Pa3BUTHA
CCTCCTBCHHLIX HAYK;

Pone mporpecca B
pasBATHHA
MBUJIN3AIUH.

OMIUPUYECKUN
YpOBEHb  HAYYHOI'O
MO3HAHUS U €ro
COCTaBJISIOLIHE:!
HaOII0IeHNE,
9KCIIEPUMEHT,
TUIOTE3A,
MOJIETUPOBAHUE.

MopenupoBanue, T.e.
npeoOpa3oBaHue
00beKTa MO3HAHUS W3




YyBCTBEHHOU (HOPMBI
B MOjaelb,  TIe
BBIJICJICHBI
CYIICCTBCHHBIE
XapaKTEPUCTHKH
00BeKTa, u
npeobpazoBaTh
MOJICIM C  LEINbIO
BBISIBIICHUSI  OOIIUX
3aKOHOB.

6 [IpakTuueckas DKCIEPUMEHT c
pabota COOIIOIEHUEM
Nel «3Omnupuueckoe TEXHUKH
MO3HAHUE B U3YUYECHUU 0e30MacHOCTH,
€CTECTBO3HAHUS HAOJNIO/IaTh 32 HUM,
(buKcupoBaHHE
pEe3yabTaTOB "
HMHTEPIIPETUPOBAHHE
uX;
7 Ilpaxmuueckas [Toctpoenune mopenu
paboma MOJIEKYJT
Ne2. Tloctpoenue OPraHU4YeCKUX
MPOCTPAHCTBEHHBIX COCTMHEHUI u
Mojenei YCTaHOBJICHHE 3aBHC
HEOPTaHWYECKUX U UMOCTH WX CBOHCTB
OpPraHUYECKUX OT CTpOEGHHMS  Ha
COCIMHEHU I B MpUMEpe  H30MEPOB
COTIOCTABJICHUU C HUX OyraHa
CBOWCTBaMH.
8 [IpakTrueckas [IpoBenenue
pabota Ne3 JKCIIEPUMEHTA c
«HaoOmoneune 3a COOIIOIEHUEM
rOpsIIEH CBEYEC» TEXHUKHU
0€30I1aCHOCTH,
HaAOJIIO/ICHUE 32 HUM,
OIICHUBAHUE
pesynbrarta
9 [IpakTrueckas [IpoBeneHune
pabota DKCIIEpUMEHTA C
Ned4  «Habmronenue COOJIIOJICHHEM TEXHUKH
3a U3MEHEHUEM 0e30MacHOCTH,
COCTOSIHUSI JIbJIa» HaOJII0JIeHHE 3a HUM,
OLICHUBaHUE
pe3ynbrara
10 | KontpoabHas pabora Ananus
Nel o TeMe: COOCTBEHHBIX
«EcTtecTBO3HaHNE W JOCTHKCHHM B
MMO3HAHUU

CCTCCTBO3HAHUA nu




METOJBI  TTO3HAHUS METOJIOB ero
MHpa» no3HaHus.  AHanu3
PEe3yabTaTOB
KOHTPOJILHOHM pabOThI
U NyT€W JOCTHXKECHUS
KEJIaeMOTro  YpOBHS
YCTEIITHOCTH.
I O6omouku  3emun: | 10
| aurocdepa,
ruapocdepa,
aTrMocdepa
11 | Crpoenue 3emiu. | 1 Buytpennee
Jlutocdepa. CTpoeHHE 3eMiIu |
XUMHUYECKHH COCTaB
ee gacTei.
CrtpoeHue u cocraB
JTUTOCQEPHI "
MIPUYUHHO-
CJICJICTBEHHBIC CBSI3U
MEeX1y HapylleHHeM
e  CTPYKTYpbl H
MIPUPOTHBIMH
KaTaKJIM3MaMH
CootHecenue 0amioB
3eMIIETPSICEHUs  TI0
[lIxame Puxtepa wu
€ro TIOCTIeICTBUS
12 | [IpakTudeckas 1 [IpoBenenue
pabora Ne5 JKCIIEpPUMEHTA c
«3yuennue cobroIeHreM
KOJUIEKIIUA ~ TOPHBIX TEXHHUKHU
TOPOI» 0€30MacHOCTH,
HAOJIIO/ICHUE 32 HHM,
OIICHUBAHHE
pesynbrarta
13 | T'mapocdepa. 1 CoctaB rugpocdeps
OxeaHbl U MOpA. u KpyroBOPOT
BOJIBL.
Buast  Mopedt  1mo
pa3ITUYHBIM
MIpU3HAKaM.
14 | Bompr oxeanoB wu |1 CocTtaB W CBOICTBa

MOpEi.

OKEaHHYECKOU "
MOPCKOU BOJBI.

Conepxanue
npumMecein u




KOJIMYCCTBCHHAs

XapaKTepUCTHKA
COJICHOCTH BOIBI —
poMuiie, - c
LIBETOM u

CBOMCTBaMH MOPCKOM
BOJIBL.

MupoBbie 3anacel U
reorpaduyeckoe
IIOJIOXKEHUE TPECHOU
BOJIBIL.

3aBHCUMOCTb MEXKIY
MOPCKUMH
TEYEHHUSIMU U THIIOM
KJIAMaTa.

[IpuunHbl TPUIMBOB
Y OTJIUBOB.

15 | Boasl cymn. Haszemnubie u
M0/I3eMHbIE BOJIbI
CyIIU u
OTHOCHUTEIFHOCTD
Takoro JeJeHUs Ha
puMepe POIHHKOB,
rensepos u
MUHEPATbHBIX
HMCTOYHHUKOB.
Knaccudukamms
MUHEPATBLHBIX
HUCTOYHUKOB, u
WX 3HAYCHUE.
Kapctsr 51 150.4
XUMUYECKHE
AQHTOHUMBI —
MIPOLIECCHI
oOpa3zoBaHUs
CTaJIaKTUTOB u
CTaJIarMUTOB.
3aBUCUMOCTb MEXIY
AHOMAaJTbHBIMU
CBOMCTBaMH BOJBI U
CYILIECTBOBAHHEM
JKM3HH Ha 3emie, a
Takke (OpMUPOBAH
MeM KiIuMmaTa Ha
IUTaHETE.

16 | Atmocdepa. I[lorona. CocraB artmocdepsl,

€ qacTu u ux




3HAYCHUE B JKHU3HU
IIJTAaHCTHI.

[IpyunHBI 030HOBBIX
IbIp M NApHUKOBOIO
s dexTa "
IIOCJICJICTBHSI TAHHBIX
SIBJICHUM.

17 | AtmocdepHoe AtMochepHoe
JaBIICHUE. Berep. JaBJICHHUE, ITHKJIOHBI
BriaxxHOCTB BO3ITYyXAa. " AQHTHUIUKIIOHBI,

aTMoc(epHbIe
(pOHTHL.

CriocoObl M3MepeHus
aTMochepHOTO
JaBJICHHSI;
Knaccudukamms
BeTpa "
OLIEHKAa  OMAacCHOCTH
u OCIEACTBUI
CWJIBHBIX BETPOB:
TaiiyHOB, yparaHos,
CMepuel, TOpHAJIO,
OOpBL.

Cuna BETpa B
COOTBETCTBUH co
mkanoi  bodopra.
BrnaxxHocts BO3myxa
Y €€ HOPMATHBBHI.
N3mepenue
BIIQYKHOCTh
aTMocdepsl c
MIOMOILIBIO
TUTPOMETPOB u
MICUXPOMETPOB.
Brnusaue BiaxHoOCTH
Ha KIIUMAT u
CaMOYyBCTBHE
JII0JIeH.

18 | IlpakTuueckas IIpoBenenue
pabota Ne6 IKCTIEPUMEHTA c
«M3yuenue coOII0IcHUEM
napaMeTpoB TEXHUKH
COCTOSTHUS BO3/IyXa B 0e30MmacHOCTH,
KabuHeTe) HAOJIIOJICHUE 3a HUM,

OLICHUBaHHE

pe3ynbrarta




19

KonTponbhas pabora
Ne2 «Meramup.
OOCosoukn  3emiu:
aurocdepa,
ruapocdepa,
aTMocdepar

Anamms
COOCTBEHHBIX
JIOCTYKCHHI B
MMO3HAHUU
€CTECTBO3HAHUS u
METOJIOB ero
no3HaHWA. AHanu3
pe3yJabTaTOB

KOHTPOJIbHOH pabOThI
U MIyTEN JOCTUKEHHUS
KEITaeMOTO  YPOBHS

YCIICIIHOCTH.
IV | Makpomup. Hayka
00 OKpY:Kalole
cpene. buocdepa.
20 | INpaktuueckas IIpoBenenune
pabora Ne 7 JKCIIEPUMEHTA c
«PacnoznaBanue co0u0IeHUEM
OpPTaHHYECKHUX TEXHUKH
COCIUHECHUI 0e30MacHOCTH,
HaOJIIOJICHNE 3a HUM,
OLICHUBaHHE
pe3yibTara
21 | IIpaktuyeckas [IpoBenenue
pabora Ne 8 JKCIIEPUMEHTA c
«3ydenue crpoeHus COOJTIOICHHEM
PaCTUTEIHLHOM " TEXHUKH
KHBOTHOH KJICTKM 0€30IaCHOCTH,
HaOJIIOJICHUE 3a HUM,
OLICHUBAHHE
pe3yibTara
22 | IlpakTruueckas [IpoBeneHue
pabota Ne9 HKCIIEPUMEHTA c
«U3yuenue COOJTFO/ICHNEM TEXHHKH
MUKPOCKOITUYECKOTO 0€3011aCHOCTH,
CTPOCHUST KUBOTHBIX HAOJIOJICHUE 32 HHM,
TKaHEW» OLICHUBAaHUE
pe3yibpTara
23 | Ilpaktuyeckas [IpoBenenue
pabora Ne 10. JKCIIEpUMEHTA c
W3ydenue nmoBeaeHUs coOroIeHIEeM
MPOCTEUIIINX TEXHUKH
MPOCTEHIINX ot 0e30MmacHOCTH,
MHUKPOCKOTIOM B HaOJI0ZICHNE 32 HUM,
3aBHUCHMOCTH oT OILICHUBAaHHE
XHUMUYECKOTO pe3yibTara
cocTaBa BOJIHOU

Cpepbl.




24 | IpakTudeckas [TpoBoaUTH
pabota Ne 11. 9KCIIEPUMEHT C
«M3yuenue co0JroIeHrEeM
B3aUMOCBA3EH B TEXHUKHU
HMCKYCCTBEHHOMU 0€30MacHOCTH,
SKOCHCTEME — HaOIOAaTh 3a HHUM,
aKkBapuyme u (dbuKcupoBaTh
COCTABJICHUE LENEH pe3yIbTaThl U
MUTAHUS». MHTEPIPETHPOBATH

uX.

25 | CemuHnap Ha TeMy: Haxomutp c
«DKOJOTHYECKHUE MIOMOUIBIO
po0OsIeMbI pa3IUYHBbIX CPEACTB,
COBPEMEHHOCTH» BBIJICIIATS,

CTPYKTYpUpPOBaTh H
NPEJCTABIATh B BUJIE
TOTOBOTO  MPOJYKTa
(coobmieHus u
MIPE3CHTAIIHH )
HE0OXO0TUMYIO
nH(pOpMauo.
VYcraHaBnMBaTh
IPUYHHHOCIIEICTBEH
HbIE CBSI3U, CTPOMTH
JIOTHYECKYI0  IIeTIb
paccyxaeHun u
JI0Ka3aTeNIbCTB.
BzaumonelictBoBaTh
B TPYIIE B MpoIecce
BBICTYILJICHHUS.

26 | Ilpaktuueckas IIpoBoauTh
pabora Ne 12. 9KCIIEPUMEHT,
N3yuenne OBITOBBIX ¢bukcupoBatb
orxon0B. Pa3pabotka pe3yabTaThl u
MIPOEKTa pa3aebHOro MHTEPIPETHPOBATH
cbopa mycopa. uX.

OneHuBaTh
3HaYeHUe
YTUIM3aLHUN u
nepepadboTKu
OBITOBBIX OTXO/10B.

27 | KonrponbHas pabota Ananus
Ne3 COOCTBEHHBIX
«IIpoucxoxaenue OCTHOKEHUN B
KM3HU Ha 3eMmie. ITO3HAHUU
YpoBHHU €CTECTBO3HAHUSA U
OpraHu3alUK >KU3HU. METOZI0B ero

OCHOBBEI  DKOJIOTHH.

mo3HaHusA. AHanmus




OBOJIIOLIMOHHASA pe3ynbpTaToOB

TEOpUs» KOHTPOJIbHOH paboThI
U MyTeH JOCTUKEHHUS
KEJIaeMOTro  YpOBHS
YCTEIITHOCTH.

VI | AOuoruueckue
dakTopbl "
NMPHUCIOCO0IEHHOCTH
K HHM  KUBBIX
OPraHu3MoB.

28 | IlpakTuueckas [IpoBenenue
pabora Nel3 JKCIIEpPUMEHTA c
«U3yuenue coOII0AeHUEM
MPHUCTIOCOOJICHHOCTH TEXHUKHU
OpPraHW3MOB K cpere 0€30I1aCHOCTH,
oOUTaHUS HaAOJIIO/ICHNE 32 HUM,

OIICHUBAHHE
pesynbrarta

29 | IlpakTuveckas [IpoBenenue
pabota Nol4 SKCIIEpPUMEHTa c
«3yuenue coOII0AEHUEM
BOJIHOBBIX  CBOICTB TEXHUKHU
CBETa 0e30MmacHOCTH,

HaOJIO/ICHUE 32 HHM,
OIICHUBAHHE
pesynbrarta

30 | IIpaktuyeckas [IpoBenenue
pabora Nel5s IKCTIEPUMEHTA c
«M3yuenue coOI0IeHEM
HU300pakeHUS, TEXHUKH
JIaBa€MOI'0 JIMH30» 0e30MacHOCTH,

HAOJIOIEHNE 34 HHM,
OIICHUBAaHHE
pe3ynbrarta

31 | Ilpaktuueckas IIpoBenenune
pabora Nel6 JKCIIEPUMEHTA c
«M3mepenne co00IeHUEM
YAEIbHOU TEXHUKH
TEIIIOEMKOCTH BOJIBD) 0e30MmacHOCTH,

HAOJIIOJICHUE 3a HUM,
OILICHUBAaHHE
pe3ynbraTta

32 | IlpakTruueckas [TpoBeneHue
pabota Ne 17 HKCIIEPUMEHTA c
«M3yuyeHne xecTkon COOIFOIEHUEM
BOJBl W YCTpaHEHHUE TEXHHUKHU
€€ JKeCTKOCTH» 0e30MacHOCTH,

HAOJIOICHUE 32 HHM,




OLICHUBaHHC

pe3yibTara
33 | IlpakTuueckas [IpoBenenune
pabota Nel8 JKCIIEPUMEHTA c
«HccnenoBanue coOIroiIeHIEeM
cpensl pacTBopa TEXHUKH
coien u COKa 0€30MacHOCTH,
pacTeHui» HaOJI0ZICHNE 32 HUM,
OLICHUBAaHUE
pe3yibTara
34 | IlpakTuueckas IIpoBeneHue
pabota Nel9 IKCTIEPUMEHTA c
«3yuenue cocraBa coOIroieHNEM
MOYBBI» TE€XHUKH
0e30MmacHOCTH,
HaOJI0ICHNE 32 HUM,
OLICHUBAHUE

pe3ynbrarta




