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IHosicHuTeILHAA 3aMIMCKA

[ensiMu n3yuyeHust HHTETPUPOBAHHOTO Kypca BHEYPOUHOH eaTenbHOCTU «EcTecTBO3HaHNE BUCCIIEOBAHUSAX»
ABJIAIOTCS:

* CO3/1aHHE€ OCHOB LIEJIOCTHON HAYYHON KapTHHBI MUPA;

* (popMHpOBaHUE TOHMMAHHUS B3aUMOCBSI3M U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HayK; BIIMSHUS €CTECTBEHHBIX HAYK Ha
OKPYKAOIIYIO CPETy, IKOHOMUUECKYIO, TEXHOJIOTHYECKYIO, COLUATBHYIO U 3THYECKYIO Cephl IeATeIBHOCTH YeIOBEKA;

¢ CO31aHuC yc.]'IOBI/II\/'I JUTS1 pa3BUTHA HABBIKOB yLIC6HOI71, MPOCKTHO — I/ICCJ'ICI[OB&TGJ'IBCKOI\/'I, TBOp‘-IeCKOﬁ ACATCIIBHOCTH,
MOTHBAIIUA 06yqa}0mnxcsi K CaMOpPa3BUTHUIO;

(hopMHpOBaHME YMEHUI aHAIN3UPOBATh, OLIEHUBATh, IPOBEPSITH HA JOCTOBEPHOCTh U 0000IIATh HAYYHYIO
UH()OpPMAIHIO;

* [IOJTyYeHUE HaBBIKOB Oe30macHol paboThl BOBpEMs MPOSKTHO — HCCIIEOBATEILCKOM U SKCIIEPUMEHTAIBHOI
JesATeIbHOCTH, IPH UCII0JIb30BaHUH J1a00PaTOPHOro 000pyIOBaHHUS.

3aauaMy UHTETPUPOBAHHOIO Kypca BHEYPOUHOU JesATeIbHOCTH «EcTecTBO3HaHUE B IKCIIEPUMEHTAX) SBJISIOTCS:

- OCBOCHHE 3HAHHIA O COBPEMEHHOHN €CTECTBEHHOHAYYHON KapTHHE MUPa U METOJIaX eCTECTBEHHBIX HayK; 3HAKOMCTBO C
HanboJee BKHBIMI UACIMH U TOCTIKEHISIMU €CTECTBO3HAHIS, OKAa3aBIIIMMH OIIPEEIIONIee BIMSHIEC HA HAIIN
MIPeICTaBJICHUs O IPUPOE, Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

- OBJIaJICHUE YMEHUSIMHU [IPUMEHSTH ITOJIy4YCHHbIC 3HAHUS U1 OOBSICHEHHUS OKPY)KAIOIUX SIBJICHHUMN, HCTIOIb30BAHUS U
KPUTHYECKOM OILICHKH €CTECTBEHHOHAYYHOH HH(OPMALIHH, AJIsl OCO3HAHHOTO OMpPEAEIeH s COOCTBEHHOMN MO3UIHHU 10
OTHOIIICHUIO K 00CYKIIaeMBbIM B OOIIIECTBE MPOOJIEMaM HAYKH;

- MPUMEHEHNE €CTECTBCHHOHAYYHBIX 3HAHUH B TIOBCETHEBHOM YKU3HU JIJIs 0OecieueHus: 0€301acHOCTH
JKU3HEIEATEIbHOCTH, OXPAHBI 3JIOPOBBS, 3aITUTHI OKPYKAIOIIEH CpeIbl.

Pe3yJ’leaTbl OCBOCHMSA Kypca BHeypquoi/i HACATCJIbHOCTH

Jannas nporpamma odecrieurBaeT GOPMHUPOBAHKE YHUBEPCAIBHBIX YUeOHBIX JISHCTBHI, a TaKKe JOCTHKEHUE
HEOOXOMMBIX ITPEMETHBIX Pe3yIbTaTOB OCBOCHUS Kypca, 3anokeHHbIx B PI'OC OO.

B pesynbTare u3yueHus JaHHOTO Kypca y 00y4aromuxcs J0KHBL ObITh CPOPMUPOBAHBI TMYHOCTHBIE, PETYISTHBHBIE,
MO3HaBaTeJIbHbIE U KOMMYHUKATHBHBIE YHUBEPCAIbHbIE yueOHbIe eHCTBUS.

IInanupyemble (JINYHOCTHBIE, METAPEAMETHBIE U IIPEIMETHBIE) Pe3y/IbTAThl OCBOCHUSI Kypca BHEYPOUHOM
aesTeJbHOCTH «EcTecTBO3HAHUE B M CCIe0OBAHUAXY

Jluunocmuvimu pesyromamamu A6AAI0OMCA.
68 ueHHOCWZHO-OpueHmaL}uOHHOIZ cqbepe — BOCIIMTAHUEC 1YBCTBA ropA0CTHU 3a pOCCHﬁCKHe €CTCCTBCHHBIC HAYKH,

6 mpyoosoll cghepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY AalibHEHIIICH 00pa3oBaTeIbHON 1 MPOheCCHOHAIBHOM
TPACKTOPHH;

B NO3HABAMENbHOU (KOSHUMUBHOU, UHMEIEKMYAIbHOU) chepe — YMECHHUE YIIPABIATH CBOCH IMO3HABATEIEHOM
JESTENbHOCTBIO.

MemanpedMememu pesyiomamamit OC60EHUSL NPOCPAMMbL NO €CMECNBO3HAHUIO ABIAIOMCA.!

— OBJIaJICHUC YMCHHUAMU U HaBbIKaMU pPa3IMYHbIX BUIOB MMO3HaBaTEIbHOM JACATCIIBHOCTU, IPUMCHEHUI OCHOBHBIX
MCTO/J0B IMO3HAHUA (CI/ICTGMHO'I/IH(i)OpMa]_II/IOHHLII‘/’I aHaJln3, MOZ[G.]'H/IpOBaHI/Ie) AJI U3YYCHUS PA3JIMYHBIX CTOPOH
OKpYXKaromero €CTCCTBEHHOI'O MHpPa,

— OBJIaZJICHUEC OCHOBHBIMH MHTCJJICKTYaJIbHBIMU OIICPpAIUAMU: (I)OpMyJ'[I/IpOBaHI/Ie TUTIOTE3, aHAJIN3 U CUHTE3, CPAaBHCHUC,
O606H.[eHI/Ie, cucTeéMaTusanys, BhIABJICHUC IPUIUHHO-CICACTBCHHBIX CBHSGﬁ, TIOHUCK aHaJIOI'OB;

— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ TCHEPUPOBATH NACHU U ONIPEACTIATL CPEACTBA, HeO6XOZ[I/IMLI€ AJId UX peajin3anu,



— (opMHpOBaHHE YMECHHUH ONPENEIATH IEH U 3a7a4H JACITSIFHOCTH, a TAKKE BRIOUPATh CPEICTBA PEali3aliuu dTHX
eNeil ¥ MPUMEHSTh Ha MpakTHKe; (POPMHUPOBAHUE YMEHUH HCIOIB30BATh PA3IHMYHbIC HCTOUYHHUKH IJIS TOTYyIEeHUS
€CTECTBEHHO-HAyYHOI WH(pOPMAIIH 1 TOHUMAaHUS

3aBHCHUMOCTH OT COZep KaHus M (POpMBI MpeicTaBICHHOM HHpOpMAILIUY U LIeJiel aapecara.

IIpedmemnvimu pe3yromamamu u3yyeHus ecmecmeo3HaHus.

Vuenux nayuumcea:

- IEMOHCTPHUPOBATh HA IPUMEPAX POJIb ECTECTBO3HAHUS B PA3BUTUU YEIOBEUYECKON LIMBUIIN3ALIUY;

- BBIACIISATH MEPCOHAIBHBINA BKJIA/l BEIMKHX YYEHBIX B COBPEMEHHOE COCTOSHHE €CTECTBEHHBIX HaYK;

- FPaMOTHO PUMEHSITH €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO [IPU ONIMCAHUM SIBJICHUHM OKPY>KaOLEro MUPa;

- 000CHOBAaHHO PUMEHSTH IPUOOPHI TSI N3MEPEHHS M HAOIIOICHHS, HCIIONB3YsI ONMCAHKUE TN MPEATI0KESHHBIN
AITOPUTM SKCTIIEPHMEHTA C HENBIO0 MOTyICHUS 3HaHUI 00 00BEKTEe N3yUCHNUS;

- BEISIBIISITH XapakTep SBICHUH B OKpY)KaloIIel cpelie, HOHMMAaTh CMBICI HaOIFOAaeMBIX IIPOIIECCOB, OCHOBHIBASICH HA
€CTECTBEHHO-HayYHOM 3HaHUH;

- UCTIONB30BATh JJIS OTIMCAHUS XapaKTepa MPOTEKaHUs [IPOIECCOB (PH3MUSCKIE BETMIUHEI X IEMOHCTPHPOBATH
B3aMMOCBSI3b MEXIY HUMU;

- OCYIIECTBISATh MOJICTMPOBAHNE IPOTEKAHUS HAOII0aeMBIX MPOLIECCOB C YYETOM TPaHUL MPUMEHUMOCTH
HCITI0JIb3YEMBIX MOJIENIEH;

- KpUTUYECKHU OLICHUBATh, HHTEPIPETUPOBATh U 00CYX1aTh HHPOPMAIIHIO, CoAepKalLytocs B coobmeHusx CMU,
pecypcax MHTepHeTa, Hay4HO-TIOMYJISAPHBIX CTAThIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHONU KOPPEKTHOCTH; IENATh
BBIBOJIbI HA OCHOBE JINTEPATYPHBIX JAHHBIX;

- IPUHUMATh apTyYMEHTUPOBAaHHBIC PEUICHUS B OTHOLICHUY IPUMEHEHUS Pa3HOOOPa3HBIX TEXHOIOTHI B
poheCCHOHANILHOM JAeSITeTbHOCTH U B OBITY;

- U3BJICKATh U3 OIIKMCAaHWA MalllvH, HpI/I60p0B U TCXHUYCCKUX YCTPOﬁCTB HeOGXOI[I/IMLIe XapaKTCPUCTUKU I
KOPPEKTHOI'O UX UCIIOJIb30BaHUA,

- OOBSICHATH TIPHUHIIHITBL, TIOJIOKCHHBIE B OCHOBY pabO0THI IPHOOPOB;

- OPraHU30BEIBATH CBOIO NIESATENEHOCTD C YIETOM IPHUHIIUIIOB YCTOHYMBOTO Pa3BUTHS CHCTEMBI «IIPUPOAa—00IIECTBO—
4eJI0BeK» (OCHOBBIBASICh HA 3HAHUSX O Mpolieccax IMepeHoca 1 TpaHc(hopMalyy BEIECTB U SHEPTHH B 3KOCHCTEME,
Pa3BUTHHU U (GYHKIIMOHHPOBAHUM OHOC(hEpPBI; O CTPYKTYpe MOMYJISIIUN U BUAA, aJaNTalusiX OPraHU3MOB K Cperie
0o0OHUTaHU, CBOHCTBAX AKOJOTHIECKUX (PAKTOPOB; PYKOBOACTBYSICH MPHHITUIIAME pecypcocOepekeHus u 0€30MacHoro
PUMEHEHHS MAaTEPHAIOB U TEXHOJIOTHI; COXpaHsisl OMOIOTHIecKoe pazHooOpasue);

- 000CHOBHIBATH MPAKTHYECKOE MUCIIONB30BAHUE BEIICCTB U MX PEAKIUH B MPOMBIIUICHHOCTH U B OBITY; OOBACHITH POITb
OIpEIETICHHBIX KJIaCCOB BELECTB B 3arpsA3HEHUH OKPYXKarolled Cpeabl;

- IEHiCTBOBAThH B paMKaXx MPaBUJ TEXHUKH 0€30MaCHOCTH U B COOTBETCTBUU C MHCTPYKIMSAMU IO IPUMEHEHHIO JICKapCTB,
CPEIICTB OBITOBOM XMMHH, OBITOBBIX DJICKTPHUECKUX MTPHOOPOB, CIIOKHBIX MEXaHH3MOB, TIOHUMAs €CTECTBCHHO-HAYYHBIC
OCHOBBI CO3/IaHUS TIPEATICAHHUIA;

- (hopMHpOBaTH COOCTBEHHYIO CTPATETHIO 3I0POBhecOEperaromero (paBHOBECHOT0) MATAHUS ¢ y4ETOM OHOJIOTHYECKOM
11eJIeCO00PA3HOCTH, POJTH BEIIECTB B MUTAHUN M KU3HEACATCIILHOCTH KUBBIX OPTaHU3MOB;

- OOBSCHSITHL MEXaHNU3M BJIUSHUS Ha JKUBBIC OpraHru3Mbl BJICKTPOMArHUTHBIX BOJIH U Pa/ITMOAKTUBHOI'O U3JIYyUCHU, a
TaKXE HeﬁCTBHﬂ aJIKOT'0Jis1, HUKOTHUHA, HAPKOTUYCCKUX, MYTAar€HHbIX, TCPATOTCHHBIX BCIICCTB HA 3JOPOBLC OpraHru3Ma U
3apOAbIIICBOC Pa3BUTHUC,

- BBI6I/IpaTB CTPATCTHIO MOBCACHUS B OBITOBBIX U I-IpeSBI)I‘IaI\/iHI)IX CUTyallusAaX, OCHOBBIBAACh HA IOHMMAaHWU BJIIMSAHUS HA
OpraHnu3M 4€JIOBCKa (bHSPI‘-IeCKI/IX, XHMHUYECKUX U OMOJOTHYECKUX Q)aKTOpOB;

- OCO3HAaHHO HeﬁCTBOBaTL B CUTyallun BI)I60pa MpOoAYKTa UJIN YCIYTU, IPUMEHAA CCTCCTBCHHO-HAYUYHbIC KOMIICTCHIIUH.

Vuenux noay4unt 603MONCHOCMb HAYUUMBCA!



- BEIMOJTHSATH CAMOCTOSITEIbHBIC YKCIEPUMEHTHI, PACKPHIBAIOIIIE TOHMMAaHHE OCHOBHBIX €CTECTBEHHO-HAYYHBIX
MOHATHH ¥ 3aKOHOB, COOTIO/Iast TpaBUIiIa Oe30MacHON pabOThI; IPEICTABIISATh MOJIYUYEHHBIC PE3YJIbTAThl B TAOIMYHOH,
rpadu4ecKoil Wik TeKCTOBOM (opme; enaTh BHIBO/IBI HA OCHOBE MOJIYYSHHBIX U JIUTEPATYPHBIX JaHHBIX;

- OCYHICCTBJIATH CaMOCTOSTENbHBIN yLIC6HI)II\/'I MPOCKT WJIN UCCIICOBAHUEC B o0acTu CCTCCTBO3HAHMA, BKJIFOUAIOIITUI
OIIPEACIICHNUE TEMBI, IIOCTAHOBKY LEJIH U 3aJia4, BBIABHKCHNUE THIIOTE3BI U HYTGﬁ cc 3KCHCpHMeHTaJILHOfI IIPOBEPKHU,
IMMPOBEACHUEC DKCIICPUMECHTA, aHAJIN3 €TI0 PE3YJIbTATOB C YUCTOM IMMOTPEIIHOCTH U3MEPCHUS, (bOpMyJ'II/IpOBaHI/Ie BBIBOJAOB U
MIpeACTaBJICHUC I'OTOBOIO I/IH(i)OpMaIII/IOHHOFO IPOAYKTA,

- 00CYXIaTh CYIIECTBYIOIINE JOKAJIbHbBIC H PETHOHAIBHBIE TIPOOJIEMBI (IKOJIOTMIECKUE, DHEPTETUIECKHUE, CHIPbEBBIE U
T.JI.);

- 000CHOBEIBATH B JOUCKYCCUH BO3MOXKHBIC ITYTH UX PCIICHUA, OCHOBBIBAACH Ha €CCTCCTBCHHO-HAYYHBIX 3HAHUAX

- HAXOAUTH B3aHMOCBSI3M MEX Ly CTPYKTYpOil 1 QyHKIHeH, MPUYHMHON U CIIeICTBUEM, TeOpHeH U (paKkTaMu IpU aHaJIH3e
pOOIEMHBIX CUTYallli 1 000CHOBAHUH IIPUHIMAEMBIX PEIICHNI HA OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUI;
MOKa3bIBaTh B3aMMOCBS3b MEXIy 00IacTAMH €CTECTBEHHBIX HayK.

Coaepixanne Kypca BHEYPOUHOIi JeATeJbHOCTH «EcTecTBO3HAHUE BHCCI€I0OBAHUIX)
BBeaenune

Beenenne B ecrectBo3Hanme. [Ipupoma-cpena oOMTaHUS M HCTOYHUK )KA3HHU YelloBeKa. B3anMOOTHOIIIEHNS YelloBeKa U
IPUPOJBI, UX AUaNeKTHKa. [Ipupoga — MICTOUHMK TBOPUECKOTO BIOXHOBEHUS eATelIel UCKYCCTBA.

EcrecTBO3HAaHNE — €OMHCTBO HAYK O Mpupoae. Matepus 1 GopMBI ee cymecTBOBaHus. [IrnaaeKTHKa eCTeCTBO3HAHMA.
OcHoBHbI€ 3Tanbl ero pa3BuTus. IIoHATHE 0 €CTECTBO3HAHUH, KAK CUCTEME HayYHBIX 3HaHUH O IPUpPOJE.

Lemoncmpayuu. BuneopparMeHTs! (01 CETbCKOXO035HCTBEHHBIX YTOIUH, Kapbephl ATl JOOBIYU YIS U PYIbI,
MeTaJUTyprudeckue KOMOUHATEI, Ta30- 1 Hedrenporoasl, Guotwaun, [ IC, TOL[ u ADC, mocneacTBUs 3eMIICTPSICEHUH 1
I[yHaMH, UCUE3HYBIIINE BUbI PACTCHUI U )KUBOTHBIX ); PEIPOIYKIIMH KapTUH BENUKUX XYI0KHUKOB C Mei3axaMu 1
IpyruMu oobektamu npupons! (LumknHa, JleButana, AiiBazosckoro, KOoHa u 1p.); My3bIKaibHbIE (hparMEHTHI,
MOCBSIIIEHHbIE sIBIeHUsIM npupo sl (Haitkosckuit, Cen-Canc, berxoBeH u ap.).

[lopTpeThl y4eHBIX-eCTECTBOUCTIBITATENEH, BUICO()PArMEHTHI IT0 UCTOPUH BO3HUKHOBEHUS U Pa3BUTHs (DU3UKH, XUMHUH U
OHOJIOTHH

1. EcrecrBo3Hanue u METO/Ibl NO3HAHUA MHpaA
B3aumocesszn Meofcdy H(lyKOﬁ U mexHoiocuamu

Hcemopus uzyyenus npupoosl. [Ipoepecc 6 ecmecmeentblX HAYKAxX U e20 6K1A0 6 pazsumue yusunusayuy. Memoow:
HAYYHO20 NO3HAHUA U UX COCMAGIAIoWUe. HAONI00e e, U3MepeHUe, IKCHEPUMEH, MOOETUPOSaHie, 2UNomesa, 61600,
nocmpoenue meopuu. PopMbI TO3HAHNSA: HAYYHOE W HEHAay4IHOE. [|Ba ypOBHS HayYHOTO MMO3HAHMS: IMITUPHUECKHUIT
(4yBCTBEHHBIH, OTBITHBIN) U TEOPETUUECKU (pallHOHATIBHEIN). MoAeIpoBaHie Ha TEOPETHUECKOM YPOBHE ITO3HAHUS U
THUIBI MOJIesIel! (MeanbHas, aHAJIOTHsI, MaTeMaTu4ecKasi). Posb MBICIICHHOTO SKCTIEPUMEHTAa U MaTEMaTHUECKOT0
MOJIENIMPOBAHNS B CTAHOBJICHUHU U Pa3BUTHH €CTECTBEHHBIX HAYK. PYHOAMEHMAlbHblE NOHAMUS eCEeCH803HAHUA.

A3zvik ecmecmeo3nanun. buonozus. buonorndeckas cucTeMaTrKa U €€ BaXHEHMIINe TaKCOHbL. bBUHOMUHANbHAS
HoMeHKkJaTypa. [lonsarue Buga. Cucremaruka xUBOTHBIX. [ToHsTHE MOpoabl. Cuctemaruka pactenuil. [lonstue copra.
Buonormueckas HOMEHKIATypa — OCHOBA MPOPECCHOHATBHOM NesITeNbHOCTH. Xumus. TpuBHaIbHBIC HA3BAHNS.
PaunonansHast HoMeHkIaTypa. MexayHaponHas HomeHknatypa MIOITAK.

XWMHYECKHE JIEMEHTHI U IIPONCXOXKIeHNE UX Ha3BaHWi. Kiaccudukanns HeopraHmyeckux BeIecTB (OKCHABL,
KHCJIOTBI, OCHOBAHMS, COJIM) M IIPUHITUITEI 00pa30BaHUS UX Ha3zBaHUU. Pusuxa. EnuHUILE n3MepeHns Gu3nIecKux
Benn4rH Ha Pycu. EquHuIm! n3MepeHus Gu3n4ecKux BeJTUUUH B HEKOTOPBIX IPYTUX CTpaHax. MexayHapoHas
crcTeMa eIMHMI] n3MepeHus ¢pr3ndecknx BennanH — CU. OcHOBHbIE 1 TIPOM3BOHBIE €AMHUIIBI H3MEPEHUS
¢msnueckux BemmanH CU.

Ecmecmeennonayunsle nonamus, 3akonst u meopuu. EctectBeHHOHayuHbIe OHATHS. KOHKpeTHbIe U abCTpaKTHbIE
€CTECTBEHHOHAYyYHbIE TIOHATHs. 3aKOHBI €CTECTBO3HaHMA. EcTecTBEeHHOHAaY4HbIe TeopuH. OnucarenbHble TEOPUH U
00BsicHUTEIbHBIE TeOpUH. [IporHo3upyroias poib eCTECTBEHHOHAYYHBIX TEOPHUil.

Ecmecmeennonayunas kapmuna mupa. KapTHHBI MEpa: peUTHO3HAS, OBITOBAS,
XyJOXKECTBeHHas. Ecmemceennonayunas kapmuna mupa (EHKM). IBomonns EHKM u ee sTambl: apucTOTeNeBCKUH,



HI)IOTOHOBCKI/IIZ, SUHINTEHHOBCKAS PEBOIIO M. HpI/IHHI/IHBI MMO3HAaHHA B €CCTCCTBO3HAHUN: COOTBCTCTBUA,
JOIMOJIHUTECIBbHOCTH, IPUINHHOCTHU, CUMMCTPUH.

Mupui, 6 Komopwix mul ycugeem. [Ipumepuvl cucmemamuzayuu u HA2AAOHO20 NPEOCMABNEHUS HAYYHO20 SHAHUA:
NpOCMPAHCMEEHHO-8DEMEHHbBIE XAPAKMEPUCUKY (HAHOMUD U MUKPOMUD, MAKpOMUp, Me2amup). I paHUIBl MUPOB U
YCIOBHOCTB 3THX TPaHHIL. P0o/1b HAyuHbIX 00CMUdICEHULl 8 CO30AHUU HOBbIX MEXHOI02UL. D8ONIOYUsL

mexnonoeu. IIpuOOpsI 11 N3y4eHUsI MUPOB, UX 3BOJIIOLUS OT CBETOBOrO MuKpockona P.I'yka 10 CKaHUpYIOLIEro
TyHHeJIbHOro Mukpockona (CTM) n aroMHO-cH10BOro Mukpockona (ACM). MosnekyisipHOe paclio3HaBaHUE U €T0 POjib
B IIPUPOJIC U KU3HU 4esoBeka. KoMmnbroTeps! OyayImero.

Jlemoncmpayuu. IopTtpeTsl yueHbIx- ecrectBouctbirateneit (I.I'anunes, J[.Menneneesa, I.Mennens, H. beketosa, M.
®dapazes), pa3IMuHbIe MaTepHaIbHbIE PU3NIecKre (AIeKTpodopHas MaliHa — MOZETTh MOJIHAH, KPUCTAIUTHYECKUE
pelIeTKH Pa3InYHbBIX THITOB), OHONIOTHYEeCKHe (MYJISDKU IIBETOB, OPTAHOB TeJIa YeloBeKa), reorpadudeckue (Tiaooyc,
KapTa, TeIUTypHuil),

XUMAYeCKHe (IIapoCTEPKHEBBIE 1 00BbEMHBIE MOJEIIH MOJICKYII Pa3IMYHBIX BemecTB). CIaiapl ¢ MOAETISIMU CTPOCHHUS
atoma Tomcona u Pezepdopna.

OTHOCHUTENBHOCTH MOHATHS ITYCTOTHL. Paznmuansle pusnueckne, xumudeckue u Ouonorndeckue Moaenu. Iloptpers
Apucrorens, K.Jlurnes, Y. lapsruHa; BuaeopparMeHTHl C TAKCOHAMH B OOTaHHKE M 300JI0THH U IPUMEPHI CUCTEMaTHKH
OTJETBHBIX PaCTEHUH U XKUBOTHBIX. Tabnuna, cnaiin unu Buneodparment «Homenknarypa UFOITAK»; Tabmuns! nnu
CJIaipl ¢ aHUMAIMAMH 110 OOIIMM IPHHIMIIAM 00pa30BaHMS Ha3BaHWI Ba)KHEHIIINX KJIACCOB HEOPTaHWIECKHX
COeIMHEHNH — OKCHIOB, KHCIIOT, OCHOBAaHMS, COJIEH, - M NX KIacCH(HUKAIIN.

IToptpetst Oma, Kynona, Hetorona, DitHITeiiHa U p.; TaOIUIBI OCHOBHBIX M MPOW3BOAHBIX eauHul] CU;
JTUHAMHYECKHE BHCO(DparMeHThl, HIUTIOCTPUPYIOIIHE BAKHEHITHE MOHATHS (GU3NKHA IPUMEHUTEIHHO K TEME YPOKa,
cimaiig unmu BugeodparmMenT «CTapopycckue eIMHUIIBI N3MEPEHUST HEKOTOPBIX (PH3UYECKUX BeTHUUHY. TaOnuLbl 1
BUJe0(hparMeHThl, WLTIOCTPUPYIOIIHE BaXKHEHUIITNE TOHATHUS, 3aKOHbI U TEOPUH €CTECTBEHHOHAYYHBIX JTUCIMILINH O
KypCy OCHOBHOM HIKOJIBI. BueodparMeHTsI 1 CIaiIbl 110 SBOIOLUN MHUKPOCKOTIOB.

Jlabopamopnuie onvimoi. 1. IlocTpoeHre paBHOCTOPOHHHUX TPEYTOJIBHUKOB M3 CIIMYEK Ha IIOCKOCTH U B IPOCTPAHCTBE.
2. Mnnroctpanusi OPUHIKIIA COOTBETCTBUSA. 3. MoerpoBaHue MPHHIKIA PA00ThI CKAHHUPYIOIET0 MUKPOCKOTIA. 4.
JlokazaTensCTBO OEITKOBOW MPUPOABI PEPMEHTOB.

Ipaxmuueckas paboma Nel. DMIupUUecKoe MO3HAHUE B U3yUYSHUH €CTECTBO3HAHMSL.

Tpaxmuueckas paboma Ne2. TlocTpoeHHE IPOCTPAHCTBEHHBIX MOJIEICH HEOPTaHUIECKUX W OPTaHUIECKUX COCTUHCHHH
B COIOCTaBJIEHUU C UX CBOMCTBAMH.

Ipaxmuueckas paboma Ne3. Habmronenue 3a ropsiiei cBeuoi
IIpaxmuueckasn paboma Ne4. HabmoneHue 3a U3MEHEHHEM TEMIIEpaTyphl JIbAa U €r0 COCTOSIHUEM IIPU HarpeBaHUU

3.06004ku 3emiun: autochepa, ruapocdepa, atmochepa

Cmpoenue 3emnu. /lumocgpepa. BHyTpeHHEe cTpoeHHE 3eMIIH U ee XUMUYecKuii coctaB. CTpOEHHE U COCTaB
autocdepbl. MuHepasl U ropHble opoasl. Pyasl. JIntocdepnsie mmThl. 3emiuerpsicenus. [llkana Puxrepa.
MNurencuBHOCTh 3eMieTpsceHuid. [lynamu.

Tuopocegepa. Oxeanvt u mopa. Cocrtas rugpocdepsl. MupoBoii okean. Mops. Herunuansie mopsi: CapraccoBo,
Kacnuiickoe u Apanbckoe. Tema MOpsl B IPOM3BEACHUAX MUPOBOM XyA0KECTBEHHON KYJIbTYPBI.

Boowt oxeanoe u mopeii. XuMuueckuii coctaB MOPCKO# 1 okeannueckoi Boapl. [Ipomuiie. Jlex B okeane. I'pennanausi.
AHrapktuga. JlBuxenue Bog Muposoro okeana. [Ipunussl u omiiuBbl. Mopckue TedeHus. Tumel kaumara.

Boowt cyniu. Bonwl cymu u ux xinaccudukanyst. Pogauku. ['elizepbl. MuHepanbHBIE BOABI U UX
knaccuukanus. IIpobGiiema npecuoi Bojbl. O3epo baiikan. KapctoBsie siBjieHHS U 00pa30BaHKE CTATAKTUTOB U
CTaJarMUTOB. AHOMaJILHBIC CBOMCTBA BOJIbI 1 X 3HAYCHUE B IPUPOIEC.

Ammocepepa. Ilozooa. Atmochepa u ee coctaB. BeprukanbpHoe cTpoeHre atMochepsl: Tpornocdepa, ctpatochepa,
Me3ocdepa, TepMocdepa, sk3ochepa. CoctaB Bo3ayxa. O30HOBBIC ABIPHI U TAPHUKOBBIN 3P dekT. [Torona u

KIMaT. Ammocghepnoe oasnenue. Bemep. AtmochepHoe nasnenue. Kecconnas u BeicoTHast 0one3nn. [{UKI0HB 1
AHTHUIUKIOHEL. ATMOc(hepHbie ppoHTHL. BeTpa 1 uX BUIIBI: KB, CMEpPY, aHTHUIIACCAT, TaccaT, Opus, (eH, Oopa,
CHPOKKO, MYCCOHBI, Tali()yHBI, yparaubl, CMEpYIH, TOPHAIO.



[lkana Bodopra.

Bnaxcnocms 6030yxa. Bnaxuocts Bo3ayxa. [Icuxpomerp u ['urpomerp. Touka pockl. O6naka, ux GOpMBI U pa3Mephl.
Tyman. Ocangku u ux tumsl. Pagyra.

Hemoncmpayuu. O6pa3Lpbl pyd, MUHEPATIOB U TOPHBIX NOPOJA, (pU3UUecKas KapTa NOTyIapuil, aTaachl.
KapTel: MOpckux TeueHHH, pu3ndeckne KapThl Mupa u Poccuiickoit deneparum.

Buneodparments u dpoTorpadun o Teme ypoka: CTpoeHHe 3eMIIH, 3eMIICTPSICEHHs, I[yHaMH, Pa3IndHble OKEaHbI U
Mopsl, aifcOepru, Mopckue TeUeHus, pOAHUKH, Fei3epbl, 03epo baiikan, kapcToBble siBIECHUS (CTAIAKTUTHL U
CTaJarMUThl), aTMOC(epa U ee COCTaB, LIUKIOHBI ¥ aHTULUKIIOHBI, BUJBI BETPOB, TYMaH, Paayra, OCaJKH pa3InuHbIX
tumnoB. Penponyknun kaptun - U. AiBazoBckuit «JleBsToiil Bam», U. Jleutan «beper Cpeanzemuoro mopsi», 1.
Hlnmkun «Ha Gepery mopsi», J1. JlaropHO «Mope», A. PeuioB «Ha roxy6om npoctope»; pparMeHThl My3bIKaIbHBIX
npousseneHuit - H. Pumckuii-Kopcakos «Cagkoy, K. Jlebroccu «Mopey», M. Pasens «Jloaka B okeaHe» U3 COOpHUKA
«3epkanay, I1. Yalikosckuii «Jledbenunoe 03epo», M. Mycoprckmii  «CHerypoukay. [IpeBpanieHust HepacTBOPHUMBIX
KapOOHATOB KaJIbIUs U MarHust (CpeAHUX coJieil) B pacTBOPUMBIE THIPOKAPOOHATHI (KUCIIbIE COIM) U OOpaTHO —
NpUYMHA 00pa30BaHMs CTAIAKTUTOB U CTAJarMUTOB. MoJenrpoBaHue MapHIUKoBoro dddekra. [Ipudopsr: mis
U3MepeHus aTMOochepHOro JaBieHus (0apoMeTpsl), 11 U3MEPEHUS BIaXKHOCTH BO3yXa (TUTPOMETPHI).

Jlabopamopuvie onvimel. 1.M3yueHue cocraBa rpaHuTa. 2. MoaeanpoBaHre BBICOKOW TNIOTHOCTH BOJIbI MepTBOTO
Mops. 3. Pacuipenuie Bobl IpU HarpeBaHUH.

Tlpaxmuueckas paboma Ne 5. VI3ydeHre KOJUICKIIMHA TOPHBIX TIOPOJ
Ipaxmuueckas paboma Ne 6. I3ydeHne mapameTpoB COCTOSIHUS BO31yXa B KaOHHETe.

4. Makpomup. Hayka 06 okpy:karouieii cpeae. buocdepa.

}I(M3Hb, RPUSHAKU HCUB020 U UX OMHOCUMETIbHOCMb. OCHOBHBIE CBOICTBA KUBOTO opranmnsma: €EAMHCTBO
XUMHUYCCKOT'O COCTaBa, o0MeH BCIIECTB, CAaMOBOCIIPOM3BECACHNUE, HACICACTBECHHOCTh, UBMCHYUBOCTh, Pa3BUTHC U POCT,
pa3apaxxumocCThb, OUCKPETHOCTDh U NEJIOCTHOCTh, OHEPro3aBUCHUMOCTD.

Kusnie CHUCTEMBI, KaK CaMOYIIPaBIAONINECS, CAMOPCTYIUPYIOIHUECA, CAMOOPTraHU3YIOIIUECS CUCTEMBI. TpI/I Havajia
TCPMOANHAMUKH. Tlonsarue OHTPOIHH.

Ilpoucxoxncoenue rcusnu na 3emne. OCHOBHBIC TUIIOTE3BI MPOUCXOXKICHUS JKU3HU HA 3eMJIe: KpeallMOHU3M, TUIIOTEe3a
CaMOIIPOU3BOJIBHOTO 3apOKACHHUS )KU3HH U3 HEXXKHUBOTO, KOHIIETIINS OMOTEeHe3a, TUTI0Te3a MTAHCTIEPMUH.

I'umoTe3a mpoucX ok IEHHS KU3HU MMyTeM OMOXMMUYECKO# 3Bomonmu (runore3a Omapuaa—Xonjeitna). Jluckyccus o
BO3MOKHOCTH CYIIIECTBOBAHHS BHE3EMHBIX [IMBUIH3AIIHA.

Xumuueckuii cocmae knemku. XUMHYECKas OPraHU3alys KJIETKA Ha aTOMHOM — 3JIEMEHTHOM, - YPOBHE.
MakpoaaeMeHTbl. MUKpoaieMeHThl. MONeKy ISIpHBIN YPOBEHb XUMHUECKOI OpraHU3alyy KICTKH (MONEKYIISIPHBII
coctaB kneTkn). Heopranuueckue coequnenus knetku. Bona u ee pons. MusnepanbHele conyd. OpraHudeckre BelecTBa
KIIETKH.

Yposnu opzanuzayuu scusnu. Kiierounslil ypoBeHb OpraHu3aluy xKU3HU Ha 3emiie. TkaHeBblil ypoBeHb. Tunbl TkaHen
JKUBOTHBIX (SMUTEIUANIbHAS, COEIMHUTEbHAS, MBIIIEYHAasl, HEpPBHAsA) U pacTeHuil (0Opa3oBaTesbHas, TIOKPOBHAS,
OCHOBHAs U IpoBoasmias). OpranHslil ypoBeHb. OpraHu3MEHHBIN ypoBeHb. [1omysIoHHO-BUI0BOI YPOBEHB.
BbuoreoneHoTHuecKuit ypoBeHb. brorieno3. brocdepHsIii ypoBEHb.

Ilpoxapuomot u sykapuomst. IIpoxkapuoThl ¥ SyKapuoThl. bakTepnn u ux knaccupukanus: mo popme (OaUILIIBI, KOKKH,
CIIUPHUJLTBI, BUOPUOHBI), T10 TUITY TUTaHUS (carpo(UTHI, TApA3UTHI), IO OTHOIICHUIO K KUCIOPOay (a3poObl, aHAIPOOHI).
OCO0EHHOCTH CTPOSHHS OAKTEPUI U UX KHU3HEAEATSIFHOCTU. PO OaKkTepuu B IPUPOJIE U )KU3HH YETIOBEKA.
nanobakrepuu (CHHE-3eIEeHBIE BOIOPOCIH) H 0OCOOCHHOCTH UX CTPOCHHS U KU3HEISSITeNbHOCTH. Poib 1inanob0akrepuit
B ipupojie. CTpoCHUE KIETKU 3YKapHUOTOB.

Knemounaa meopus. llpocmeiiwue. Bupycwi. Knerounas teopus u ee nojoxenus. [Ipocreiiine: )XryTHKOBBIE,
pecHUYHBIC, aMeOOnIHbIe. 3HAUCHHE MPOCTEUIINX B PUPOJIC U KU3HU YenoBeka. Bupycel. CTpoeHne 1 0COOCHHOCTH
KU3HENEATEIILHOCTH BUPYCcOB. BupycHbie 3a0oneBanust yenoseka. BUY u CITU/]. T'pu6sl. Ponb rpuboB B ipupozae u B
XO3s1HICTBE YeI0BEKA.



Ilonamue duonozuueckoi 36on10uuu. I6on10uuoHHAA meopua. IlonsTue 6M0IOrNuecKon 3BOMOLUU. JINTEIBHOCTD,
HEOOPAaTUMBIN XapakTep, HalPaBICHHOCTh BOIOIMH. OCHOBHBIC HANPABJICHUS dBOJIOINK. bromornieckuii mporpecc.
buonornueckuit perpecc. AHTPOIIOTEHE3 U €T0 JTAIIBL

IIpennocsuiku co3aanus 3BOMOIMOHHON Teopun Y.JlapBuHa. Jlornueckas CTpyKTypa JapBHHU3MA (M30BITOUHAS
WHTCHCHBHOCTh Pa3MHOKEHUS, 00ph0a 3a CYIIECTBOBAHKE U €€ BHIBI, €CTECTBEHHBIH 0TOOD). CHHTETHYECKAS TCOPHS
sBomony. MukposBomonus. BunoobpasoBanue (reorpagudeckoe v skonornieckoe). Makpossosonust. JIsmkyiie
CHJIBI BOJIFOLIUM: MYTAllMOHHBIHN MpOoIecC, MOMYIISILIMOHHBIE BOIHBI, H3011UsA. DOPMBI €CTECTBEHHOI'0 0TOOpa:
CTAOMIU3UPYIOIINHN, IBIDKYIIUN, TU3PYITHBHBIH.

COBPeMEHHble Memoosl noot)ep.m'aﬂu}l ycmoﬁltueocmu 6”0280”8110303 U UCKYCCMBEHHbIX IKOCUcmem

[Monsitue s3xocucteMbl. buotorn. buonenos. buozeoyernos, cmpykmypa u ocHosvl yukyuonuposarust. OTinaust
OuoreoreHo3a ot 3kocucTeMbl. HecTaOuibHbIe U cTaOWIbHBIE 9KOCUCTEMBI. Buoceoxumuueckue nomoxu. Kpyzoeopomuol
sewjecmsa. [lpunyunel ycmoviuueocmu 6uoeeoyeno3os. Hayunvie ocHosbl cO30anUs U NOOOEPHCAHUA UCKYCCIMBEHHBIX
akocucmem. IIpouzeo00cmeo pacmumensHo U HCUBOMHOBOOUECKOU NPOOYKYUU. NPOOLeMbl KOUYECMEA U KA4ecmed.
Knacmepnviii no0xo0 kax cnocob 80ccmano8ienus OUOLeOXUMULECKUX HOMOKO8 8 UCKYCCTNBEHHBIX IKOCUCTNEMAX.
Anmubuomuxu, necmuyuobl, CIMUMYISIMOPbL POCMA, YO0OpeHUst u Ux npupoonvle anarozu. IIpobrema yemouuugocmu
20POOCKUX IKOCUCTEM.

HTuwesvie yenu. Ixkonozun. Ixonozuueckue paxkmopol. TUIONOTHS KUBBIX OPraHU3MOB IKOCHCTEMBI: ITPOJYLICHTHI,
KOHCYMEHTHI, peAyIeHTHI (canpoduThl). ABTOTpodsl. ['eTeporpodsl. [loHATHE 0 MUIIEBHIX (TPOPHUESCKUX) ETIIX
OuoreoreHosa. [Tumesas uerns. [[Ba OCHOBHBIX THITA TPOQHIECKUX LIENei — macTOUNIHbIC (LIeU BEICNaHNs) U
JeTpuTHBIE (1enu pasnoxkenus). [TumieBas ceTb. DKkolornyeckre nupamMuabl (YMCIeHHOCTH, OMOMACCHI,

sHepruu). IIpaBuno 10 %. ITousTue 06 sxonoruu. OCHOBHBIE IPOOJIEMBI KOJIOTHU. DKOJIOTHYECKHE (haKTOPHI:
abuoTtnyeckue, OHOTHYECKHE, AaHTPOIIOTEHHBIE.

Ixonozuueckue np06]le.Mbl coepemernnocmu

Buocdepa u ee rpanunbl. Konmemnus sposrornu 6uocdepsr B. U.Bepuaackoro. Hoochepa. Texnochepa. OcHoBHBIE
MIOJIXO/TBI B YUEHHHU O Onocepe: SHEepreTHUECKIi, OMOreOXUMHUYESCKHIN, HH(POPMAIIMOHHBIH, IIPOCTPAHCTBEHHO-
BpEMEeHHOIt, HoocepHblil. buocgepa: smanvt hopmuposanus u cyeHapuu pazeumusi. AKmyaibHble SK0I0SUYeCcKUe
npobdiembl: 2106aNbHbIE, PECUOHAbHbLE, TOKANbHBLE, UX NPUYUHBL U CIeOCMEUsL. DKo02UuYecKue npodiemvl
9HepeemuyecKoll Ompaciu. Anemepuamuenas sHepeemuxa. Payuonanvroe ucnonvsosanue snepeuu u
9Hepeocoepedicenue. Inepeemuneckasn b6ezonachocmy. TpaHcHayuoHaIbHble npoekmbl 8 o6nacmu sHepeemuru. Memoowt
U3YUEHUsl COCMOSIHUSL OKpYcaroujel cpeobl. Famenenust okpycaroujeli cpeobl, Kak CImuMysl OJisi pa36Uumusi HAY4HbIX
uccnedosanuii u mexuonozul. Ecmecmeenno-Hayunvle nooxoobi K peuleHuio 9K0I02UYeCKUX npooieM,
npupodocbepezarouue mexmonocuu. MexcoyHapooHvie u poccuiickue npoepamMmbl peuleHus IK0I0SUYeCKUX npoouem u
ux aghgpexmusrHocmo.

Ilpobnemvr omxo0008 u 3azpaznenusn oKpysHcaouieii cpeovl

Tlpobnema ysenuuenus konuvecmsa omxo0os. bvimoguvie, kommynanvuvie, npomwviuiiennvle omxoosl. Cospementvie
mexHono2uu coopa, Xparenus, nepepabomxu u ymuauzayuu omxo0o8. [100xo0vi k cokpaujenuo omxo008, 6e30mxooubvie
mexnonozuu. Mcmounuru 3azpasuenus okpyscaroweti cpeovi. IlepcnekmueHoie mexHonocuu IuKeUOayuu nocie0Ccmeuti
3aepsizHenus OKpyoicaroweli cpedsl. Pexynomusayus noussl u 600uvix pecypcog. Cucmembl 600004UCTIKU.
Meoicoynapoorvie npocpammel o 06pAWEHUIO ¢ OMXOOAMU U COKPAWEHUIO B030€UCBUS HA OKPYIHCAIOWYIO CPEOY, UX
aghghexmusrocme.

B3aumocensv cocmosnus oKpyxcaroueii cpedvl u 300p06bs 4en08eKa

Heepaoayus oxpyoicaroweti cpedsl. IIpozpammvl MOHUMOPUHEA Kauecmead OKpycaroujell cpeovl. 3azpasnenue
8030YUWIHO, B00HOU CPedbl, NOYGYL, NpUdUlbL U cieocmaust. [Llymosoe 3azpsaznenue. JnekmpomacHumuoe gosoelicmaue.
IJIK. Yemoiiuusocms opeanuzma u cpedvl K Cmpecco8biM 8030elicmeusam. 3ab01e8anus, céa3anHble CO CHUINCEHUEM
Kauecmea okpyicarouell cpedvi. HHousuodyaivHvie 0cobeHHOCU Opeanu3ma npu 6030eicmaul pakxmopos
oxpyoicarougeti cpedvl. Cogpemenivle MexHOI02UU COKPAWEHUsl He2amUgHO20 6030elCmeusl (Jakmopos oKpysicaroujeli
cpeovi. Hayunvie ochosbl npoekmuposanusi 300p08otl cpedbl 0OUMAaHusl.

Hemoncmpayuu. BuneodparmeHnTs! u poTorpaduu mo TeMe: mporecchl THUCHUS, OPOKEHHE, TPOIECCH TUCCUMIISIIHM;
MPEACTABUTENHN POKAPHOT U DYKAPHOT; OCOOCHHOCTH CTPOCHUS BUPYCOB, MIPEICTABUTENHN IIAPCTBA TPUOOB,
9KOJIOTHYECKHE CUCTEMBI, IIPIMEPHI ITUIIEBHIX Ieneil. PacTBopeHue B BOAE XIIOPOBOAOPOIA (AUCCOIHALINS COMSTHOM
KHCIJIOTHI), PACTBOPEHNE KPUCTAIIOB IIEPMaHTaHaTa Kajlis WIIM MEJHOTO KyIopoca B BOjie, HCIIapeHne BOAbL, Auddy3us
MaxXy4uXx BEUIECTB (OJICKOIOHA) C TOPSIIIEH JIAMITOYKH HAKAIMBAHUS, HCIIAPSHHE KAIUTH CIHPTa ¢ (QHIIBTPOBAIBHOM
Oymaru wiu candeTkd. Penpoykiny KapTuH BEIMKUX XYJ0XKHUKOB Ha TeMY 00’KECTBEHHOTO MPOUCXOXKIICHUS KU3HU;



PasIMYHBIX MPUPOTHBIX SKOCKCTEM. TaOMUIIBI U MIaKaThl: «XMMHYECKHI COCTaB KIETKMY»,  DBOIIOLUOHHOE IPEBO
pacteHui», « OBONIOIMOHHOE APEBO KUBOTHBIXY», « IBOIIOIMOHHOE APEBO PUMATOB U ueioBekay. [loptperst A.J.
Omapuna u JIx. b. Xonneitna, T.11IBanna, JI.11. UBanoBckoro u 3. Jlxxennepa, A. Tencnu, B. CykaueBa, 3. ['ekkens,
B.M.Bepnanckoro, Y.JlapsuHa. [nakaTsl ¥ MyJIsKM OPraHOB M CUCTEM OPTraHOB PACTEHUM, YETIOBEKA U JKUBOTHBIX.
JemoHcTparus nporecca (OTOCUHTE3A.

Jlabopamopuvie onvimot. 1. CBoiicTBa OenkoB. CBolicTBa ITOK03bl. CBoOMCTBa caxapo3bl. CBOMCTBA KpaxMaia.
Ipaxmuueckas paboma Ne 7. Pacrio3HaBaHHE OPraHUYECKUX COeINHEHHMA

Ipaxmuueckas paboma Ne 8. I3ydeHue pacTUTEIBHON W )KHUBOTHOW KJIETKH

Ipakmuueckas paboma Ne 9. I3ydeHue MUKPOCKOIIMUYECKOTO CTPOCHUS AKUBOTHBIX TKaHEH

Tpaxmuueckas paboma Ne 10. H3yuenue nogedenus npocmetiuiux npocmetiuiux 100 MUKpOCKONOM 8 3a8UCUMOCIU OM
XUMUYECKO20 COCMABA 800HOTL CPeobl.

Tpaxmuueckas paboma Ne 11. Hzyuenue zaumoceszeli 8 UCKYCCMEEHHOU IKOCUCTEMe — AK8ApUyMe U COCMABIeHUe
yeneu NUMAHUSL.

Ipaxmuueckas paboma Ne 12. zyuenne OBITOBBIX OTXOIOB. Paspabomka npoexma pazoenvHozo coopa mycopa.
5. AGuornyeckue GpakTopbl U NPHCHOCO0IEHHOCTh K HUM KMBBIX OPraHM3MOB
Ocobennocmu knumama Poccuu. 3ona apkmuyeckux nycmulub, MyHOp U

aecomyndp. Kmumat Poccun. IlpuponHo-kiauMarudeckue 30HbI Poccum: apkTHUeCKUX IMyCTBIHb, TYHAP, JECOTYHAP,
TaWIy, CMELIAHHbIX U LIUPOKOJUCTBEHHBIX JIECOB, JIECOCTEIHAS, CTENEH, OIYyCThIHb, ITyCTHIHb.

P33H006pasne u HpI/ICHOCO6J'ICHHOCTI> JKUBBIX OPraHU3MOB K TOW WJIM MHOH MIpUpoOaAHO- KJIMMaTH4YECKOM 30HE.

dnexkmpomaznumnasn npupooa céema. CpeT. PazBuTHe NpeICTaBICHUM 0 IPUPOIE CBETa. DNEKTPOMArHUTHOE
uznydenue. J{nunHa BonHbl. YactoTa koneOanmii. Illkana seKTpoMarHuTHBIX BOJH. ~-JIyuu, peHTTeHOBCKOE H3IIyueHueE,
VIABTPa(QHOIETOBOE M3ITyUCHNE, BUANMOE M3ITydeHIe, HH(ppaKpacHOe N3TyUeHHE U UX POJIb B IPUPOE M KU3HU
YeNoBeKa.

Onmuueckue ceoiicmea céema. JIBoiicTBeHHas npupoja csera. GoToH. 3aKOHBI OTPAKEHUS U IPEIOMIICHHS
cBeTa. OTHOCHUTENBHBIN MOKa3aTeNb npeaomieHus. MakTopbl, BIUSIOIINE HA TOKA3aTeNlb IPEJIOMIIEHUS: IPUPOAA
BEIIIECTBA, TEMIIEPaTypa, AJIMHA BOJIHBI MAAIONIET0 n3nydeHus. Pegpaktomerp. [ucnepcus, mudpakuus u
uHTEp(EpeHIH CBeTA.

Ceem u npucnocobieHnoCmy K HeMy JHCUBLIX Op2aHU3M06. BiysHue cBeTa Ha OpraHU3aLUIO )KU3HEHHOTO IIUKIIa
opranmsMoB. buoputmel. @otocunTe3. Knaccugukanus pacTeHui Ha CBETOMOOUBEIE, TEHETIOOUBBIE U
TeHeBbIHOCIUBbIE. DOTOTpONN3M. 3HAUEHHE CBETA Ul OPUECHTALUU JKUBBIX CYIIECTB B

OPOCTPAaHCTBE. bHOMOMMHECHIEHIIMS U €€ POJb B )KU3HU XKHBOTHBIX.

Buympennan snepzua maxpockonuueckoil cucmemsl. TepMOAMHAMUKA U €€ IPOTHOCTUYECKOE 3HauUeHHe. BHyTpeHHsIs
SHEprus TepMOoAMHAMUYECKOU cucTeMsl. [lepBoe Havano TepmoauHaMuKi. Termnonepenada. TennonpoBOgHOCTb.
KonBekuusi: ecrecTBeHHas U IpUHYyAUTENbHAsL. TemnnoBoe U3ryuyeHue.

Tennoeoe pagnosecue. Temnepamypa. Bropoe Hauano tepMmonuHamMuku. KonnyectBo TemioTsl. TeninoeMKocTs.
TennoBoe paBHOBecHe. TepMOIMHAMUYECKHUE CUCTEMBI TPEX TUIIOB: H30JMPOBAHHBIE, 3aKPHITHIC H OTKPBITHIC.
TemmepaTypa, Kak mapamMeTp COCTOSHHUS TePMOANHAMUIECKON CHCTEMBI.

Temnepamypa u npucnocodIeHHOCMb K Hell HCUBBIX OP2AHUIMOB.

TepMmoperyisinus B )kMBOH Npupoe. TemonpoayKys U TEII00TAa4d. MeXaHu3Mbl TEpMOPET YUY KUBOTHBIX U
pactenuil. Temneparypa Tena 4ejaoBeka 1 ee pu3noiaornueckas poib. Kinaccuduxanus )UBOTHBIX 110 TEMIIEpaTypHOMY
PeXHUMY Ha TOMOHOTEPMHBIE MOMKHIOTEPMHBIC U reTepoTepMHuble. Kiraccudukariist opraHu3MoB 110 TEMIIEPaTYpPHOMY
MHTEPBATY OOUTAHMUS: SBPUTEPMHBIC U CTEHOTEPMHbIC. AKKINMAaTH3aus. TeMnepaTypHbBIH pexiM.

Cmpoenue monexkynnt u puzuueckue ceoiicmea 600vl. CTpoeHne MOJIEKYIbI BoAbl. Bosa kak pacTBOpUTEIb.
dusnueckue CBOMCTBA BO/JIbI: aHOMaJIbHaA TEMIICpAaTypHas 3aBUCUMOCTD IJIOTHOCTU BOABI; BBICOKOC IMMOBEPXHOCTHOC
HaTsDKEHUE BOJbl; aHOMAJIBHO BHICOKHE 3HAUEHUS TEMIIEPATyp KUIIEHHUS U TJIABJIEHUS BOJIbI; BHICOKOE 3HAUCHHE
TEIUIOEMKOCTH BOJIbL.

3HaveHue (PU3NIECKUX CBOIMCTB BOJBI TSI HPUPOIBL.



Inekmponumuueckasn ouccoyuayus. OCHOBHBIE MOJOKEHUS TEOPUU EeKTposuTudeckon qucconuanuu (TO/T).
DIEKTPOJIUTHI U HeATeKTpoauThl. Kitaccudukamms HOHOB 10 pa3IMYHbIM OCHOBAHHSM. MeXaHU3MBbl JIUCCOLUAITIH
JIEKTPOJIUTOB C PA3HBIM THIIOM XHUMHYECKOU CBsi3U. CTEIEeHb 3JEKTPOIMTHISCKON quiccoranii. Comu, KACIOTHI |
ocHoBaHms B cBeTe TO/I.

Pacmeopumocme. pH, kax nokazamens cpeodvt pacmeopa. PacTBOpUMOCTh U €€ KOJIMUECTBEHHAS XapaKTepUCTUKA —
K03 durEeHT pacTBopuMOCTH. MaccoBasi 107151 pacTBOPEHHOTO BELIECTBA B PACTBOPE.

Bona kak amposnur. [Tonstue pH pactopa. 3nauenue pH B npupoze. 3HadeHus pH GU3HOTOrHIESCKUX KUIKOCTESH
YeIoBeKa B HOPME.

Xumuueckue ceoiicmea 600vli. XUMHUUECKHE CBOMCTBA BOABI. B3anmomelicTBre BOALI ¢ MeTaJUIaMU. B3anMoelicTeue
BOJIBI ¢ okcunamu. ['maparamus. BzanmoperictBue Boabl ¢ consimu. ['unponus. Paznoxenne Bonbl. [TonsaTue 06
AJIeKTpoJm3e U (HoToNIH3E.

Booa - abuomuueckuii paxmop 6 sncusnu pacmenuii. Poib Boapl B Onochepe: KoIpIOenb )KU3HHU, cpena OOUTaHus,
YYaCTHUK OMOXMMUYECKUX MPOLECCOB, YIACTHUK CO3/IaHUsl OMOTEOIIEHO30B, PEryysITOp KIuMara Ha IaHere. [ 'unponns
OpraHNYecKHX BEIeCTB B )KUBBIX opraHu3Max. Kiraccngukarys pacTeHni o OTHOLIEHHIO K KOJIMYECTBY BOJIBI B
OKpYyXaroleH cpene: THAATOUTHL, THAPOMUTHI, TUTPOPUTHI, ME30(PUTHI, KCEPODUTEHI.

Conenocms, kaxk abuomuueckuii pakmop. Comu. Kinaccugukanus coneil. Hanbonee pacpoctpaHeHHbIe

KHCIIBIe cony, ux npumMeHeHue. XKectkocTs Boabl. Conu kak MUHEpanoobpasyromue seniectsa. Coilu — abMoTHYeCKuit
¢axrop. [TprcnocoOIeHHOCTh paCTEHUH U XKMBOTHBIX K PAa3IMYHOMY COJICBOMY PEXKUMY. BIIHMsSHUE COJIM Ha OpraHU3M
YeJoBeKa.

Ilousa, kak abuomuueckuii paxmop. IloHsTrHe 0 TOYBE W KiaccUpUKaIys mous. [Ipomecc moyBoodpa3zoBaHusl.
Onadudeckue GpakTopsl Cpeasl M MPUCTIOCOOICHHOCTS K HUM KHUBBIX OPTaHU3MOB. 3HAYCHHE TI0YBHI B TIPHPOJE U )KU3HU
YeJI0BeKa: cpefa OOUTAHUs KUBBIX OPraHU3MOB; YKOHOMHUYECKOE 3HaUCHHE, 001a1aeT II0A0POIUEM, OKA3bIBACT
CYIIIECTBEHHOE BIMSHIE HAa COCTAaB U CBOMCTBA Beel ruapochepbl 3eMiTH, SIBISICTCS TIIABHBIM PETYISITOPOM COCTaBa
aTMocdepsl 3eMiIH, BaXHEHIINI KOMIIOHEHT OroreoreHo3a. L[BeT n tnarHocTrka mous.

Buomuueckue pakmopur okpyscarouieii cpeovt. buotndeckue hakTopsl. buoTndyeckre B3auMOOTHOIICHUS MEKTY
OpraHM3MaMH: KOHKYPEHIIUS, XUIIIHNIECTBO, CAMONO03 (MyTyalli3M, KOMMEHCAIN3M), Tapa3uTH3M (3KTO-
sHIoMmapazuThl). [IpuMeps! OMOTHYECKUX B3aNMOOTHOLICHUI B IPUPOIE.

Lemoncmpayuu. BuneopparmMeHTs u GpoTorpaduu mo teme: XapakTepHble OHOT€0IeHO3bI MTPUPOIHO-KITHMATHIECKUX
30H Poccny; pa3Butune mpeacTaBiIeHIA 0 IPUPOJIE CBETa; ONOIIOMHHECIICHITHST; TeIUIONepeada U TeIUIONPOBOTHOCTE;
OMOTHYECKHE B3aUMOOTHOLIEHUS MEXKY OPTaHU3MaMHu;

Kaprsl: npupoano-knumatuueckux 30H Poccuu, nodsenHas kapra Poccun.

Ioptpetsr: @. I'pumansau, X. I'toiirenca, O. @penens, M. [lnanka, [x.Makcsemna, B.B. Jlokyuaesa. IlIkana
ANEeKTPOMArHUTHBIX BOJNH J[. MakcBema. OTpakeHne U TIpelloMIIEHHE cBeTa. Jlucnepcun cBeTa 1 0OpaTHBIN
SKCHEPUMEHT IO «CMEIICHUIO» IIBETOB. SIBnenue audpaxunu. JXKuBble wim repOapHbie IK3EMIUIIPHI IIPEICTABUTEIICH
CBBTOJ’I}O6I/IBI>IX U TCHEBBIHOCJIIMBBIX paCTeHHﬁ. Pa60Ta TMPOTHUB CUJI BHCIIHETO JABJICHUA 3a CUCT PACIIUPCHUA

raza. DJeKTpu3alus Boasl. AHOMaJIbHAS TeMIIepaTypHasi 3aBUCUMOCTb IJIOTHOCTH BoAbl. Hucxoasumii noTok
XOJIOJHOM ¥ BOCXOJAIINN IMMOTOK TETUTION BOABL. BRICOKOE MOBEPXHOCTHOE HATSKEHUE BOJbI. PACTBOPUMOCTE BEIIECTB B
HETOJISIPHBIX U TOJISIPHBIX pacTBOpUTENsX. [[poBepka 3JIeKTpOIpPOBOIHOCTH PACTBOPOB ANIEKTPOIUTOB U
HeanekTponuToB. Onpenenenne pH pacTBopa pa3nuuHbIX kuaKocTed. B3aumopelicTBue BOAbI C

MeTallaMu. B3ammojeiicTBre BOJBI C OKCHAAMU. [ Uaposn3 coneid, 00pa30BaHHBIX CHIIBHBIM OCHOBaHHEM U cIaboi
KHCJIOTOW ¥ HA000pOT. PacTeHMs pa3muYHBIX TPYII M0 OTHOLICHHIO K KOJIMYECTBY BOJIBI B OKPYIKAIOIIEH cpelie (KUBBIS
WK TepOapHbIe HK3EMITIIPHI).

ITepexon cpemHelt conu B KUCITYIO 1 Ha000poT. [IpuroToBneHne ®ecTKoi BOABI M MCCIIeJIOBaHUE ee CBOMCTB. [lomyueHue
THAPOKCOKapOOHAaTa Melu (MaaxuTa) U UCCIIEA0BaTh €r0 CBOMCTB.

TemaTuveckoe IVIAHUPOBAHHE C YKA3AHUEM KOJIUYECTBA YaCO0B, OTBOJHUMBIX HA OCBOCHHE KaX/Ja0i TeMbl.

8 Kkiace.

Ne HanmenoBanue pazjiena u tem KomnnuectBo yacos
/1




BBenenne

1 BBenenue B ecTeCTBO3HAHNE 1

2 EctecTBO3HAHUE — €IMHCTBO HAYK O MPHUPOIC 1

1 EcrecTrBo3HAaHHE H METOAbI HO3HAHUA MHPA 3

3 HUctopus uzyuenus npuposl. [Iporpecc B eCTECTBCHHBIX HAyKaX U €ro
BKJIQJT B Pa3BUTHE [IUBUIIN3AIAN

4 Ipaxmuueckas paboma IlocTpoeHUe TPOCTPAHCTBEHHBIX MOJIEIIEH 1
HEOPTraHWYECKUX U OPTraHUYECKUX COCTUHEHHUI B COMIOCTABICHUH C HX
CBOMCTBaMH.

5 [IpakTrueckas padota Ne3 «HabOmroneHne 3a ropsiieit ceedeii» 1

111 | O6oaouxu 3emun: aurochepa, ruapocdepa, atmochepa 4

6 Crpoenue 3emuu. Jlutocdepa. 1

7 Tunpocdepa. Oxeansl 1 MOps. 1

8 Atmocdepa. [Torona. 1

9 AtmochepHoe nasienue. Berep. BnaxxHocTh Bo3ayXa. 1

v Makpomup. Hayka 06 oxpy:karwiueii cpene. buocgepa. 3

10 [IpakTrueckas padota Ne 7 «Pacno3HaBaHre OpraHUYECKUX 1
COeIUHEHUIN

11 [IpakTrueckas padota Ne 8 «M3ydyeHne cTpoeHUs paCTHTEIBHOMN U 1
JKUBOTHOW KJIETKI»

12 [IpakTrueckas padota Ne9 «M3ydeHre MUKPOCKOITMYECKOTO CTPOCHHUS 1
JKUBOTHBIX TKaHEI»

VI Abnornueckue pakTopbl M NPUCTIOCOOTEHHOCTh K HUM JKHBBIX 5
OpraHu3MoB.

13 [IpakTrueckas padota Nel3 «M3ydyeHne mpHUCIoCOOICHHOCTH 1
OPTaHM3MOB K cpezic OOUTaHHsD»

14 [paktudgeckas pabora Nel6 «3mepenne yaeapHOH TEIIOEMKOCTH 1
BOJIBD»

15 [pakrudaeckas pabora Ne 17 «3ydeHue ®ecTKOM BOJBI M yCTPAaHCHUE 1
€€ HKECTKOCTID

16- [paktudaeckas pabora Nel8 «MccnemoBanue cpeabl pacTBOpa cojiei u 2

17 COKa PaCTEHUI»
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