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Pabouas mporpamma 1o BHEYpO4YHOH JAesTenbHOCTH «BBelneHue B €CTECTBO3HAHME» IS
oOyyaromuxcst 8 Kiacca COCTaBJI€Ha B COOTBETCTBHHM C TpeOOBaHUSAMH (enepaabHOro
roCyIapCTBEHHOr0 00pa30BaTEIbHOIO CTaHJIApPTa OCHOBHOI'O OOILEro 0O0pa3oBaHUsl, aBTOPCKOM
nporpammel ['abpuensa O.C. Paboune mporpammel. EctectBosnanme. 10-11 kmacchl: yueOHO-
meroandeckoe rnmocoodue / O.C.I'abpuensn, C.A.Cnagkos. — M.: [Ipoda, 2014.

I'ypeBuu, A. E. BBenenue B ecTecTBEHHO-Hay4Hble NpeaMeThl. EcTtecTBo3HaHue. 5S—6 Kiacchl.

Pabouas mporpamma k smann YMK A. E. I'ypeBuua, JI. A. Ucaea, JI. C. IlonTak : ydeOHO-
Meroandeckoe rmocoodue / A. E. I'ypeuy, /1. A. Ucaes, JI. C. Ilontak. — M.: JIpoda, 2017

IeasiMu KM3ydeHUs] UHTEIPUPOBAHHOIO Kypca BHEYPOUYHOH JesTenbHOCTH «BBeneHue B

€CTECTBO3HAHUE» SBIISIFOTCSL:

* CO3/1aHUE OCHOB LIEJIOCTHOM HAay4HO! KapTUHBI MUPa;

* (hopMupoBaHEe TOHUMAHHS B3aUMOCBSI3M U B3aMMO3aBHCUMOCTH €CTECTBECHHBIX HAYK; BIUSHUSA
€CTECTBEHHBIX HAyK HA OKPYKAIOIYIO CPEely, SKOHOMUUECKYIO, TEXHOJIOTHUECKYIO, COLIUATbHYIO
¥ 3TUYECKYIO c(hephl AeATEIbHOCTH YeJI0BEKa;

* CO3JaHM€ YCIIOBUM M DPa3BUTHUA HABBIKOB Y4YEOHOH, HPOEKTHO — HCCIIEA0BATENbCKOM,
TBOPYECKOH J1€ATEIbHOCTH, MOTUBALIMU O0yUarOIINXCs K CaMOPa3BUTHIO;

(dbopMHpOBaHHE YMEHUH aHATU3UPOBATh, OLEHUBATh, IPOBEPATH HA JOCTOBEPHOCTh M 0000IATh
HaY4YHYIO HH(OpMAIHIio;

* IIOJy4YEHHE HaBBIKOB Oe€30macHOl paboThl BOBpEMsl IMPOEKTHO — MCCIENOBATENIbCKON U
AKCIEPUMEHTAIbHON JESTEIbHOCTH, IIPU UCII0JIB30BAHUH J1a00PaTOPHOTO 000PYIOBAHMSL.
3agauyaMu HHTETPUPOBAHHOIO Kypca BHEYPOUHOH /1eATeNIbHOCTU «BBeieHe B €CTeCTBO3HAHNEY
ABJISIOTCS:

- OCBOGHME 3HAaHUM O COBPEMEHHOH €CTECTBEHHOHAY4YHOM KapTMHE MHpa U METOAax
€CTECTBEHHbIX HAayK; 3HAKOMCTBO C HauOoyiee BaXHBIMU HJICSIMH U JOCTHXKEHUSMU
€CTECTBO3HAHMUS, OKAa3aBILIUMHU OIpeeIIsolIee BIUsIHUE Ha HAILM NPEICTaBIEHUs O IPUPOJE, Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

- OBJAJieHHE YMEHHSIMM TPUMEHATh MOJyYEHHbIE 3HAHMUS IS OOBSICHEHHUS OKPYXKAIOIIUX
SBJICHUM, HCIIOJIb30BAHUSA U KPUTUYECKOM OIIEHKM €CTECTBEHHOHAYYHOW HH(pOpMAaIuH, s
OCO3HAHHOTI'O OIpe/esIeHHs] COOCTBEHHOM MO3UIIUH 110 OTHOUIEHHUIO K 00CYKAaeMbIM B 00I1IeCTBE
npobiieMaM HayKH;

- NpPUMEHEHHE EeCTECTBEHHOHAYYHbIX 3HAHUH B IOBCEIHEBHOW XKHM3HM U1 oOOecreueHHs
0€30MacCHOCTH KU3HEEATEIIbHOCTH, OXPaHbl 3J0POBbS, 3AIUTHI OKPYKAIOLEH Cpebl.
Pe3ynbTaThl 0OCBOCHHS KYypCa BHEYPOUHOI 1eSITeIbHOCTH

Jannast mporpamma obecrieunBaeT pOpMUPOBAHUE YHUBEPCATbHBIX YU€OHBIX IEHCTBUH, a
TaKXe JIOCTHKEHHE HEOOXOAMMBIX MPEIMETHBIX Pe3yJbTaTOB OCBOEHUS Kypca, 3aJ0KEHHBIX B
d1rocC 00.

B pesynbTare n3ydeHus JaHHOTO Kypca y OOy4yarolIMXCsl AOJKHBI OBITh COPMHPOBAHBI
JMYHOCTHBIE, PETYJISTUBHBIE, ITO3HABATEIbHbIE U KOMMYHHKAaTUBHbIE YHUBEpCAJIbHbIE y4eOHbIE
JIEHUCTBHS.

[Inanupyemble (JJUUHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE) Pe3y/IbTATHI OCBOEHUSI Kypca
BHEYPOUYHOH [1eATeIbHOCTH «BBeleHne B eCTeCTBOZHAHUE»

Jluunocmuvimu pe3yibmamamu A6NAI0Mmcs.

8 YEHHOCMHO-OPUEHMAYUOHHOU cgepe — BOCIUTAHUE YYBCTBA TOPJOCTH 3a POCCHUICKHE
€CTECTBEHHbIE HAYKH;

6 mpy0oeoll cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JasibHEHIIel 0Opa3oBaTeiabHON U
npodeccuoHanbHON TPaeKTOPHUY;

B NO3HABAMENbHOU (KOZHUMUBHOU, UHMENNeKMYdlbHOU) chepe — yMEHUE YIPaBIATh CBOEH
MO03HABATEJIbHON J1€ATEIbHOCTBIO.

Memanpeomemnvivmu  pe3yromamamu  0CB0€HU NPOSPAMMbL N0  eCMmecmEO3HAHUIO
ABNAIOMC:



— OBJIQJICHUE YMCHHUSMH W HaBBIKAMH PA3IMYHBIX BUIOB ITO3HABATEIBHOW NEATEIHLHOCTH,
MMPUMCHCHUA OCHOBHBIX MECTOOOB IIO3HAHUA (CI/ICTCMHO-HH(bOpMaHHOHHBIﬁ aHaJInu3,
MOJICIIMPOBAHKE) JIJISl H3YYCHUS Pa3IIMYHBIX CTOPOH OKPYXKAIOIIETO ECTECTBEHHOTO MHUPA;
— OBJaJACHHUC OCHOBHBIMU HHTCIUICKTYAJIbHBIMU OIICpaAlUsAMU: q)OpMy.]II/IpOBaHI/IC THUIIOTE3,
aHaJlM3 W CHHTE3, CpaBHECHUE, OOOOIICHHE, CHCTEMAaTH3allus, BBIABICHUE MPUYHHHO-
CIIEACTBCHHEBIX CBSI3€ii, IOMCK aHAJIOIOB;
— ¢dopMHUpOBaHHE YMEHHI T€HEPUPOBATH HICH U ONPEICISATh CPEICTBA, HEOOXOAUMBIC JIJIST UX
peau3anuu;
— (dopmupoBanue yMmMeHHI ONpeNEsITh LENH W 3a7add JCATEIBHOCTH, a TaKXKe BBIOMPAThH
CpeACTBa pealM3allMyd JTUX LeJed W NPUMEHATh Ha MpakTHKe; (HOpMUpOBaAHHE YMEHUI
UCIIOJIB30BaTh PA3JIMYHbIC MCTOYHUKHU Uil MOJYYCHHS €CTECTBEHHO-HAy4YHOW HMHMOpMAIUH H
IIOHUMAaHU s
3aBUCUMOCTH OT COJIEpKaHusI U (POPMBI TIPEACTABICHHOW HHPOPMALIUU U TIeNIeH aapecara.

IIpeomemnvimu pe3yiomamamu u3yueHus ecmecmeo3HaHus:

Vuenux nayuumcs:

- ACMOHCTPHUPOBATH HA ITPUMCEPAX POJIb CCTCCTBO3HAHMS B Pa3BUTUU JeJI0BEYECKOU OUBUWIN3allUN;
- BBIJICIISTH NIEPCOHAIBHBIN BKJIAJl BEJIMKUX YYCHBIX B COBPEMEHHOE COCTOSHHE €CTECTBEHHBIX
HayK;
- TPaMOTHO TIPUMEHSTHh E€CTECTBCHHO-HAYYHYH) TEPMHUHOJOTHIO TIIPH OIMCAHWH SIBJICHUN
OKPY’KaIOIIETo MUPA;
- 000CHOBAaHHO TIPUMEHSITh MPUOOPHI JJIsi U3MEPEHUST U HAOJIIOICHHSI, UCIIOb3Ys ONMCAHHUE WU
MIPEIUIOKEHHBINA AITOPUTM SKCIICPUMEHTA C [ETbI0 TIOMYYCHUS 3HAHUH 00 00bEKTE U3YUCHHUS,
- BBIABISITH XapakTep SBICHHA B OKPYXKAIOLICH Cpeie, MOHMMATh CMBICT HAOIH0IaeMbIX
MIPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUM;
- HCIIOJIb30BaTh JUIS OMHMCAaHUS XapaKTepa MPOTEKaHUs MPOIEeCCOB (PU3MUECKUE BEITUYMHBI U
ACMOHCTPUPOBATH B3aUMOCBA3b MCIKAY HUMMU;
- OCYIIECTBIATh MOJCIUPOBAHKE MPOTEKAHUS HAOIIOAAEMBIX MPOIECCOB C YUETOM TpaHUIL
MIPUMEHUMOCTH HCITOJIB3YEMBIX MOJICIICH;
- KPUTUYECKU OIICHUBATh, MHTEPIPETHPOBATH U OOCYX)AaTh HH(POPMAIIHIO, COIEPKAIIYIOCS B
coobmenusix CMMU, pecypcax HMHTepHeTa, HaydyHO-TIOMYJSAPHBIX CTaThsIX C TOYKU 3PEHUS
€CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JIENaTh BHIBOJIBI HA OCHOBE JIMTEPATYPHBIX TaHHBIX;
- NpPUHUMATh APIYMEHTHUPOBAaHHBIE pEIIEHUS B OTHOLIEHUHM IPUMEHEHHUS pPa3HOOOpPa3HbBIX
TEXHOJIOTHI B MPOPECCUOHANBHOMN JAEITeTbHOCTH U B OBITY;
- H3BJCKAThb H3 OIHKCaHW] MallluH, HpI/I60p0B U TEXHUYCCKUX YCTpOﬁCTB HGO6XOI[I/IMI)IG
XapaKTEPUCTUKU JJIs1 KOPPEKTHOTO UX MCTIOIH30BAHUS;
- 00BACHATH MPUHIIUIIBI, [TOJIOXKEHHBIE B OCHOBY paOOTHI IPHOOPOB;
- OpPraHu30BbIBaTh CBOIO JEATEIHHOCTh C YUE€TOM MPUHIIUIIOB YCTOWYUBOTO PA3BUTHS CHCTEMBI
«IIPUPOJIa—00IIECTBO—YENIOBEK» (OCHOBBIBAasCh Ha 3HAHHWSIX O I[poleccax IepeHoca u
TpaHcOopMaIIlK BEIECTB U YHEPTUI B SKOCUCTEME, Pa3BUTHH U (HYHKITHOHUPOBAHUU OHOChEpHI;
O CTPYKTYpE INONMyJsiiuM WM BHAA, agallTallkUAaAX OpraHU3MOB K CpEac O6I/ITaHI/I$[, CBOHCTBax
AKOJIOTMUYECKUX (DaKTOPOB; PYKOBOJICTBYSCH MPHUHIIMIIAMH pecypcocOepekeHrus U 0e30macHOTro
MIPUMEHEHHUS MaTepUaJIOB M TEXHOJIOTHI; COXpaHssi OMOJIOTHYECKOe pa3HOOOpasue);
- 000CHOBBIBATh MPAKTUYECKOE MCTIOIH30BAHUE BEIIECTB M MX PEAKIMiA B MPOMBIIUICHHOCTH U B
OBITY; OOBICHATH POJIb OINPENIEICHHBIX KJIACCOB BEIIECTB B 3arpsI3HEHUH OKPY KaIOLIEH cpebl;
- IeiCTBOBATh B paMKax MPaBWJ TEXHUKH OE30MAaCHOCTU M B COOTBETCTBUU C MHCTPYKITHSAMHU IO
MIPUMEHEHHIO JIEKAPCTB, CPEJCTB OBITOBON XUMUH, OBITOBBIX JIEKTPUUECKUX MPUOOPOB, CIOKHBIX
MEXaHHU3MOB, IOHIMasl €CTECTBEHHO-HAYYHbIE OCHOBBI CO3/IaHUS MTPEANCaHUII;
- (hopmupoBaTh COOCTBEHHYIO CTPAaTETHUIO 370pOBbeCcOEperarIiero (PaBHOBECHOTO) TUTAHUS C
y4eTOM OMOJIOTUYECKON I1eIeCO00pa3HOCTH, POJIU BEIIECTB B MUTAHUU W KU3HEACSITEIbHOCTU
JKHUBBIX OPTaHHU3MOB;



- OOBSCHATHP MEXAaHMU3M BIIMSHUS HA OJKUBBIE OPraHU3MbBI SJIEKTPOMArHUTHBIX BOJH U
paZvoOaKTUBHOIO W3JIy4yeHUs, a TakXKe JCHCTBUS aJIKOroJii, HHUKOTHMHA, HApKOTUYECKHX,
MYTareHHbIX, TEPaTOT€HHBIX BEILECTB HA 3/J0POBbE OPraHU3Ma U 3apO/IbIIIEBOE Pa3BUTHE;
- BBIOMpATh CTPATErHi0 MOBEACHUS B OBITOBBIX M YPE3BBIYAMHBIX CHUTYAIUSIX, OCHOBBIBASICH Ha
IOHUMaHUM BIIMSHUS Ha OPraHU3M 4YeloBeKa (U3NYECKUX, XUMUYECKUX U OHOIOrMYECKHX
(baxTopoB;
- OCO3HAHHO JIEHCTBOBATh B CUTYAI[MH BbIOOpPA MPOJYKTA WIN YCIYI'H, IPUMEHSS €CTECTBEHHO-
Hay4yHbI€ KOMIIETEHIINH.
Yuenux nomyuum 603mM0icHOCMb HAYYUMBCA:
- BBINOJHATH CAMOCTOSITENIBHBIE HKCIEPUMEHTBI, DPACKPBIBAIOIINE IOHMMAHHUE OCHOBHBIX
€CTECTBEHHO-HAYYHBIX IIOHATHUM M 3aKOHOB, coOIIOAas IpaBwia Oe30macHOM paboThI;
NPEICTaBIATh MOJTYYEHHBIE Pe3yJabTaThl B TAOMUYHOM, rpadUdyecKoil WM TEKCTOBOW (opme;
JieN1aTh BBIBO/IbI HA OCHOBE IOJIy4YE€HHBIX U JINTEPATYPHBIX JAHHBIX;
- OCYHIECTBISATh CAMOCTOSITENIBHBIA YUeOHBI TPOEKT WJIM HUCCIeAOBaHHE B 001acTH
€CTECTBO3HAHUS, BKJIIOUYAIOIIMN ONpEesIeHNe TeMbl, IOCTAaHOBKY LI€JIM U 3a/ay, BbIIBUKECHUE
TUIIOTE3bl U MyTEH €€ HKCIIEpPUMEHTAIbHON IPOBEPKH, IPOBEACHUE IKCIEPUMEHTA, AHATIU3 €ro
pe3yJIbTATOB C YUETOM IMOTPEIIHOCTH U3MEpEHUs, (POpMYIMPOBAHKUE BBIBOJIOB U IPEJICTABICHHE
FOTOBOT0 MH(MOPMAIIMOHHOT'O NMPOIYKTa;
- 00CyX/aTh CYILECTBYIOLIME JIOKAIbHbIE M PpErHOHAJbHbIE MPOOJIEMbI (IKOJOTHYECKUE,
HHEPreTUUECKUE, CHIPHEBBIE U T.11.);
- 000CHOBBIBaTh B JIUCKYCCUU BO3MOXKHBIE IIYTH UX PELIEHHS, OCHOBBIBAsCh HA €CTECTBEHHO-
Hay4YHBIX 3HAHUSX;
- HaXOJUTh B3aMMOCBSI3U MEXIY CTPYKTYpOH U (yHKLHEH, IPUYUHON U CIEJCTBUEM, T€OpUEH U
(daktaMu npu aHamu3e NpPOOJEMHBIX CUTyallud M OOOCHOBAaHMM NPUHUMAEMBbIX pPELIEHUH Ha
OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHMH; TIOKa3bIBaThb B3aWMOCBS3b MEXIy 0O0JacTAMU
€CTECTBEHHBIX HayK.
Conep:kaHue Kypca BHEYPOUHOI AeATeIbHOCTH «BBeieHne B ecTecCTBO3HAHHE»
Beenenue (4 )
Benenne B ecrectBo3HaHue. Ilpupona-cpena oOMTaHUST M UCTOYHUK OKM3HHM YeJlOBEKa.
B3aumooTHoOIIEHUS YenoBeKa U MPUPOJIb, UX AuanekTuka. [Ipupoaa — UCTOUHHMK TBOPYECKOIO
BJIOXHOBEHMS JI€ATENEH NCKYCCTBA.
EcrtecTBOo3HaHMe — €OMHCTBO Hayk O mpupoae. Matepus u QopMmBl €€ CyIIeCTBOBaHUS.
[unanexktuka ectectBo3HaHusa. OCHOBHBIE 3Tallbl €ro pa3BuTus. [loHsTHE O €cTECTBO3HAHMM, KaK
CUCTEME Hay4HbIX 3HAHUN O MPUPOJE.
Hemoncmpayuu. BuneopparmMeHTsl (HOJdsT  CENBCKOXO3SMCTBEHHBIX  YrOJMM, Kapbepbl s
J0OBIUM YISl U PYJbl, METAJTyprUYecKrue KOMOMHATHI, ra3o- U HeTenpoBoabl, GuoTwiuu, I'9C,
TOLl n ADC, nocneacTBusl 3eMJIETPACEHUN W I[yHAMH, HCYE3HYBIIME BHJbl PACTEHUN U
YKUBOTHBIX ); PETNPOJYKIIUU KapTUH BEIUKUX XYIO0KHUKOB C Mei3akaMM U APYTUMU O0BEKTaMU
npupozas! (Ilumkuna, JleBurana, AiiBazoBckoro, FOoHa u ap.); My3bIKaJbHBIE (pParMeHTHI,
MOCBSIIIEHHbIE ABJIeHUsAM npupoabl (Yaiikosckuii, Cen-Canc, berxosen u ap.).
[TopTpeTsl y4YeHBIX-€CTECTBOMCIIBITATENEH, BHICO(PpPArMEHTHl MO HWCTOPHUM BO3HUKHOBEHUS WU
pa3BUTHS (HU3UKUA, XUMUU U OMOJIOTUN

2. EcrtecTBO3HAHHE U MeTOJbI MO3HAHUS MHUPAa (6 1)
B3aumoceasv mesncoy HayKoii u mexnonozuamu
Hcmopus uzyuenusi npupoowl. Ilpozpecc 6 ecmecmeeHHbIX HAYKAX U €20 6KIA0 6 passumue
yusunuzayuu. Memoovl HayuHo20 NO3ZHAHUA U UX COCmaerAwue: HabnOeHue, usmepeHue,
9KCnepUMeHm, MOoOenuposanue, 2unomesd, 6vl6o0, nocmpoenue meopuu. DopMbl NO3HAHUSA:
HAayyHOE€ M HeHayyHoe. /[Ba YpOBHS HAy4yHOTO IIO3HAHUS: SMIHUPUYECKUHN (4yBCTBEHHBIM,
OTBITHBIM) M TeopeTHuecKuil (palMoHaNbHBIN). MojaeaupoBaHue Ha TEOPETHUYECKOM YPOBHE
MO3HAHUS W TUINBl Mojened (uaeanbHas, aHAJIOTHs, MareMmarudeckas). Poib MBICIEHHOTO
AKCIEPUMEHTAa U MATEMAaTUYECKOTO0 MOJIEIUPOBAHUS B CTAHOBJIECHUHN U Pa3BUTUHU €CTECTBEHHBIX
HayK. PyHOaMeHmanbHvle NOHAMUS eCeCcmeo3HAHU.



Azvik ecmecmeoznanua. buonocus. buonornyeckas CUCTEMATHKA U €€ BaXKHEHIIME TAKCOHBI.
bunomunansHas Homenknatypa. [lonstue Bunma. Cucremaruka XKUBOTHBIX. [loHsITHE MOPOJBI.
Cucrematuka pacrenuid. [lonarue copra. buosorumdeckas HOMEHKJIAarypa — OCHOBA
npohecCHOHATBLHOM JeATeNbHOCTU. Xumus. TpuBHaNbHbIE Ha3BaHUS. PanmonansHas
HOMEHKJaTypa. MexayHnapoHas HomeHnkinatypa MFOTTAK.

XUMHUYECKUE 3JIEMEHTHl U TPOUCXOXKJIEHHEe WX Ha3BaHui. Kiaccudukanus HeopraHHYeCKuX
BeulecTB  (OKCHJBI, KHCIOTBI, OCHOBaHHWS, COJM) M MNPUHIMIBI 00pa3oBaHUS  HX
Ha3BaHUH. Qu3uxa. EnuHunbl n3mepenus Gu3ndeckux BenuurH Ha Pycu. EnuHUIBI n3MepeHus
¢bu3nYeCKuX BEIUYMH B HEKOTOPHIX APYrUX CTpaHax. MexayHapoaHas CUCTeMa eIMHMIL
u3Mepenus: ¢usndeckux BenuunH — CH. OCHOBHBIE UM TIPOU3BOIHBIC E€IUHHIIBI M3MEPEHHS
¢busnueckux Benuunn CHU.

Ecmecmeennonayunvie nouamus, 3aKOHbl U meopuu. ECTECTBEHHOHAYUHbIE ITOHSATHS.
KonkperHsle u aOCTpakTHbIE €CTECTBEHHOHAy4YHbIE IMOHSATHS. 3aKOHBl €CTECTBO3HAHUS.
EcrecTBeHHOHayuHble Teopuu. OmnucarenbHble TEOpUM U OOBSCHUTEIBHBIE TEOPHUHU.
[Iporuo3upyronias poiab €CTECTBEHHOHAYUHBIX TEOPHUH.

Ecmecmeennonayunaa xapmuna mupa. KapTuHbl Mupa: penMruosHasi, ObITOBaf,
XynoxxecTBeHHas. Ecmemceennonayunas xapmuna mupa (EHKM). OBomorus EHKM u ee
JTalbl: ApUCTOTEIIEBCKUN, HBIOTOHOBCKHI, SHHIITEMHOBCKAas peBotonus. [IprHIMNBI O3HAHUS
B €CTECTBO3HAHUU: COOTBETCTBUS, IONOJIHUTEIBHOCTH, IPUUNHHOCTH, CAMMETPHH.

Muppel, ¢ Komopvix mul ycugem. Ilpumepol cucmemamusayuu U HAAAOHO20 NPeOCMABLEHUs
HAY4HO20 3HAHUSA. NPOCMPAHCHEEHHO-BDEMEHHble XAPAKMePUCMUKY (HAHOMUP U MUKPOMUD,
Maxkpomup, mecamup). I'paHULBI MUPOB U YCIOBHOCTb 3TUX IPAHULL. Po/1b HAYYHBIX O0CMUNCEHUL
8 CO30aHUU HOBbIX MexHono2ull. Jeontoyus mexronozutl. IlpuGopsl A1 U3ydeHUs MUPOB, HX
HBOJIIOLIMSL OT CBETOBOTO MHUKpockoma P.I'yka 10 CkaHUpPYIOLIEro TYHHEILHOTO MHUKPOCKOIIA
(CTM) u aromHo-cuinoBoro mukpockorna (ACM). MonekynsipHoe pacrio3HaBaHUE U €ro PoJjib B
NPUPOJIC U )KU3HU YeroBeka. KoMmbroTepsl Oyaymiero.

Hemoncmpayuu. loptpersl  yuenbix- ecrectBoucnbiTaTeneit (I.T'anunes, Jl.Menneneena,
I'"Mennens, H. bekerosa, M. @apagest), pa3nuuHbie MaTepuaibHbie puznueckue (yekTpodopHas
MallMHAa — MOJENb MOJHHH, KPUCTANIMYECKHE PEUICTKH Pa3IMYHbIX TUIIOB), OMOIOTHYECKHE
(MyJIs1KU 1IBETOB, OPTaHOB TeJIa YeJIOBeKa), reorpaduueckue (riao0yc, kapTa, TeJUTypHil),
XUMHUYECKHe (IapocTepKHEBbIE 1 00BEMHBIE MOJIENIN MOJIEKYJ Pa3InYHbIX BemmecTB). Cnalsl
MozensaMu ctpoeHust atoma Tomcona u Pesepdopna.

OTHOCUTEIBHOCTH MOHATHS MYCTOTHI. Pa3nuuHble pu3nyecKue, XMMUUYECKUE U OMOIOTHYECKUE
moaenu. [loptperst Apucrtorens, K.Jlunnes, Y. JlapBuna; BumeodparMeHThl ¢ TaKCOHAMH B
0OTaHUKE W 300JI0TUU U MPHUMEPHI CUCTEMATHKU OTIENbHBIX PACTCHHH U KUBOTHBIX. Tabnuiia,
cnaiin win BuneopparmenT «Homenknarypa MFOTTAKy; Tabmutibl nau ciaiipl C aHUMAIUSIMU 110
oOIIMM TPUHIIUIIAM 00pa30BaHUs Ha3BaHUM BAKHEUIITUX KJIACCOB HEOPTaHMYECKHUX COeIMHEHUN
— OKCHJIOB, KUCJIOT, OCHOBAaHMsI, COJIEH, - U UX KJIacCU(UKALINH.

[Toptperst Oma, Kynona, HproTona, DiHIITEliHA U Jp.; TaONHIIBI OCHOBHBIX M MPOU3BOIHBIX
equan CU; nuaamMuyeckue BuaeoparMeHThl, WIITIOCTPUPYIOIINE BaXKHEUITNE TOHATHS (PU3UKU
MPUMEHUTEIHHO K TEME YpOKa; claii uinu BuaeopparmeHT «CTapopyccKkue eHHHIIBI H3MEPEHUs
HEKOTOPBIX (PU3MYECKHX BEIWYMH». Tabmuubl W BUAEOPPArMEHTHI, WIUTFOCTPUPYIOLIUE
BAKHEUIIINE TIOHATHS, 3aKOHBI U TEOPUH €CTECTBEHHOHAYYHBIX JUCIMIUIUH MO KypCy OCHOBHOM
1IKoJibl. BuneogparmMeHTs! U crnaiiibl O ABOJIIOLIMKA MUKPOCKOIIOB.

Jlabopamopnvie onvimui. 1. TlocTpoeHue paBHOCTOPOHHUX TPEYrOJbHUKOB W3 CIHYEK Ha
IJIOCKOCTH M B MpOCTpaHcTBe. 2. MumrocTpanus NpUHLOKINA COOTBETCTBUS. 3. MoaennpoBaHue
OpUHIUNA paboThl CKAaHUPYIOIIEro MHUKpockoma. 4. Jloka3aTenbCTBO OENKOBOW MPUPOIBI
(bepMeHTOB.

Ilpakxmuueckas paboma Nel. DMIUpUUECKOe IO3HAHUE B U3YYEHUH €CTECTBO3HAHMUSL.
Ilpakmuueckas paboma Ne2. IlocTpoeHHE TPOCTPAHCTBEHHBIX MOJIENEH HEOPTraHUYECKUX U
OpPraHMYECKUX COECIUHEHNUH B COMIOCTABIEHUHU C UX CBOMCTBaMH.

Ilpakmuuecxas paboma Ne3. Habnronenue 3a ropsieii cBeUoi



Ilpakmuueckas paboma Ne4. HaGmoienre 3a ”3AMEHEHHEM TEMITEpaTypHhI JIbJIa K €r0 COCTOSTHHEM
IIpA HarPEBAHUHU
3.00010ukn 3emuu: gutocdepa, ruapochepa, armochepa (10 u)

Cmpoenue 3emau. Jlumocghepa. Buyrpennee crTpoeHue 3eMiIu U €€ XUMHUYECKUU
coctaB. Ctpoenue u cocraB jutochepsl. MuHepansl u ropasie mopoasl. Pynbl. JlutocdepHsie
muThl. 3emuetpscenus. [llkana Puxtepa. MHTeHCUBHOCTH 3emiieTpsiceHuid. [lynamu.
T'uopocghepa. Oxeanvt u mopsa. CocraB ruapocdepbl. MupoBoit okean. Mops. Herunuunbie
Mopsi: CapraccoBo, Kacnuiickoe u Apanbckoe. Tema Mops B MNPOU3BEACHUSIX MHUPOBOM
XYJ0’KECTBEHHOU KYJIbTYPBHI.

Boowt okeanos u mopeii. XuMU4eCKUN COCTaB MOPCKOU M OKeaHn4Yeckou Boabl. [Ipomuie. Jlen
B okeaHe. I'pennanaus. Antapkruaa. J{BuwkeHue BoJ MupoBoro okeana. IIpuiauBbl U OTJIMBBI.
Mopckue Teuenus. Tunsl kiumara.

Boowt cywu. Bonwl cymm u ux kinaccudpukanus. Pogauku. ['efizepsl. MuHepaabHbIe BOABI U UX
KJaccuukarms. [Ipobnema mpecHoit Boapl. O3epo baiikan. KapcroBele sBieHHS |
o0pa3oBaHME CTAJTAKTUTOB U CTaJarMUTOB. AHOMAaJIbHbIE CBOMCTBA BOJbl W MX 3HAYEHHE B
PUPOJE.

Ammocgepa.  Ilozooa. Atmochepa u ee  cocraB. BepTukampHOe ~ CTpOCHHE
atMocepsl: Tpomocdepa, crpaTochepa, mezocdepa, Tepmochepa, sx3ocdepa. CoctaB Bo3ayxa.
O30HOBBIC ABIPHI W TApHUKOBBIN 3(dekr. Iloroma u xmumar. Ammocegheproe oasnenue.
Bemep. Atmocdepnoe nanenue. Kecconnas u BoicoTHasi 601e3HU. [IMKIOHBI U aHTUIIUKIIOHBI.
ATtmocdepubie GppoHTH. BeTpa n ux BUABIL: MIKBaJ, CMEpY, aHTHIIAccaT, accat, Opus, ¢peH, 6opa,
CUPOKKO, MyCCOHBI, Tali(yHBI, yparanbl, CMEp4H, TOPHAJIO.

[Ixana Bogopra.

Bnasicnocmyw 6030yxa. BnaxuHocts Boznyxa. [lcuxpometp u ['urpomerp. Touka pocsl. OGnaka,
ux (opmsbl u pazmepsl. Tyman. Ocanku u ux Tumsl. Pagyra.

Hemoncmpayuu.  OOpasubl pyl, MUHEPATIOB U TOPHBIX MOPO/, (hr3rueckas KapTa MOTyIIapHid,
aTJIachl.

Kaptel: Mopckux Tedyenuit, pusnyeckue kaptol Mupa u Poccuiickoit deneparui.
BuneogpparmenTs! u pororpapuu no teme ypoka: CTpoeHHE 3eMIIH, 3eMJIETPSCEHHUs, LIyHaMH,
pas3In4yHble OKEaHbl U MOps, ailcOepru, MOpcKHe TeueHHsl, POJAHUKH, reifepsl, o3epo baiikain,
KapCTOBbIE SABJIEHUS (CTaJakTUTBl M CTaJarMHUTBl), aTMocepa M €€ COCTaB, LUKIOHBI U
AQHTHUIMKIIOHBI, BUJbl BETPOB, TyMaH, Paayra, OCaJK/l Pa3JIMYHBIX TUIIOB. Penpoaykunnu KapTuH
- U. AiiBazoBckuil «/leBsroiil Banmy», U. Jleutan «beper Cpenuzemuoro mopsi», M. Hlumkun «Ha
6epery Mopsi», JI. Jlaroppo «Mope», A. PwpuioB «Ha romyOom mnpoctope»; (pparMeHThI
My3bIKaJIbHbIX Tpou3BeneHuit - H. Pumckuii-Kopcakos «Caaxo», K. Jlebroccu «Mopey, M.
Pagenp «Jlonka B okeane» u3 cOopHuka «3epkana», I1. Haiikosckuii «Jlebenunoe o3zepo», M.
Mycoprckuii  «CHerypoukay. [IpeBpaiienus HepaCTBOPUMBIX KapOOHATOB KAaJIBIIMS U MarHus
(cpenHuX coiiell) B pacTBOPUMBIE TUAPOKApOOHATHI (KUCIBIE COJMM) M OOpaTHO — MpPUYHMHA
00pa3oBaHMs CTAJaKTUTOB U CTAJJarMUTOB. MojenupoBaHue napHukoBoro 3gdexra. [Ipubdopsr:
JUI U3MEpeHHs atMoc(hepHOro aaBieHHs (OapoMeTphl), JJIi M3MEPEHHUs BIAXKHOCTH BO3yXa
(TUrpOMETpBHI).

Jlabopamopnuie onvimul. 1.M13yuenue cocraBa rpanuta. 2. MoienupoBaHue BBICOKON MIIOTHOCTH
BOZIbI MepTBOTO MOpsl. 3. Pacmimpennie Boibl IPU HarpeBaHUU.

Ilpakxmuueckasa paboma Ne 5. I3yueHne KOJIEKIUH FTOPHBIX TTOPO]

Ilpakmuueckas paboma Ne 6. I3ydeHue napameTpoB COCTOSIHUS BO3/IyXa B KAOMHETE.

4. Makpomup. Hayka 06 okpy:karomeii cpene. buocgepa. (8 1)

)I(ufﬂ-lb, RPUSHAKU JKCU6020 U UX OMHOCUME/IbHOCHLD. OCHOBHBIE CBOICTBa JKHBOI'O
opraHusma: CINHCTBO XUMHYECKOI'O cocCTana, oboMeH BCIIECCTB,
CaMOBOCITPOU3BCACHUC, HaCJICICTBCHHOCTD, N3MCHYHNBOCTD, pa3BUTHC )41 POCT,

pasapaxKumMocCThb, JUCKPETHOCTH U LEJIIOCTHOCTH, SHCPro3aBUCUMOCTD.



JKuBble CHCTEMBI, KaK CaMOYNPABIIAIOIIMECS, CAMOPETYIHPYIOLINECS, CaMOOPTaHU3YIOUIUECS
cucreMsbl. Tpu Hagasa TepmoavHaMUKU. [loHATHE SHTpOIIUN.

Ilpoucxorcoenue sncuznu na 3emne. OCHOBHBIE TMIOTE3bI IPOUCXOXKICHUS KU3HU HA 3eMIle:
KpealyoHn3M, TMIIOTE3a CaMOIIPOU3BOJBHOIO 3apOKJIEHUS >KU3HM W3 HEXHUBOTO, KOHLEIIMUS
OunoreHesa, ruroTe3a MaHCIEPMHUH.

'unore3a MPOUCXOXKIACHUS KU3HU MyTeM OMOXUMHUYECKOW 3BoyouuH (runore3a OnapuHa—
Xomnpaeitna). Jluckyccus 0 BO3SMOXHOCTHU CYHIECTBOBAHMSI BHE3EMHBIX IIMBHIIU3ALINNI.
Xumuueckuii cocmaeé knemku. XUMUYECKas OpraHU3alMsl KJIETKHM Ha aTOMHOM — 3JIEMEHTHOM,
- ypoBHe. MakposneMeHTbl. MHUKpOITEeMEHTh. MONEKyIsIpHbI ypOBEHb XHUMHYECKOU
OpraHM3alK KJIETKU (MOJEKYJSpHBIA cocTaB KieTku). Heopranuueckue coeaMHEHUs KIIETKU.
Bona u ee posb. Munepanphbie conu. OpraHnyeckre BeIecTBa KIETKU.

Ypoenu opzanuzayuu ncuznu. Knerounslii ypoBeHb OpraHU3alMM )KU3HU HA 3emie. TKaHeBbIH
ypoBeHb. THMbI TKaHel KUBOTHBIX (AMHUTENUAIbHAS, COCTUHUTENbHAS, MbIIIEYHAs, HEpBHAsA) U
pactenuii  (oOpa3zoBaTeibHAas, TOKPOBHas, OCHOBHas u  mpoBojsmas). OpraHabii
ypoBeHb. OpraHu3MeHHbI ypoBeHb. [lonmynsiinoOHHO-BU0BOM ypOBEHb. buOreoneHoTHYecKuil
ypoBeHb. buonienos. buochepHslii ypoBeHb.

Ilpokapuomst u yykapuomel. IIpoxaproTel U 3yKapuoOThl. bakTtepun u ux KiacCUpUKALUA: 110
dopme (OarmIIIBl, KOKKH, CIUPUIIIBI, BUOPUOHBI), 110 TUITY TUTAHUS (CanipoUTHI, TApa3UThI), IO
OTHOIICHHIO K Kuciopony (a’poObl, aHa’poObl). OcoOeHHOCTH CTpOeHHs OakTepuili u
UX KHU3HEIAEATETHHOCTH. Posib OakTepuu B MpUpoIe U KU3HU YesioBeka. [{nanobakrepuu (cuHe-
3eJIEHbIe BOJAOPOCIH) U OCOOCHHOCTH UX CTPOCHUS U KHU3HEAesITeNbHOCTU. Posb inanobakrepuit
B nipupose. CTpoeHue KIeTKH 3yKapHOoTOB.

Knemounaa meopua. Ilpocmeitwmue. Bupycwi. Knerounas Teopuss U €€ IOJIOKEHUS.
[Ipocreiimue: KryTUKOBBIE, PECHUUYHbIE, aMeOOuHbIE. 3HAUEHNUE MPOCTEUIIUX B MPUPOAE U
JKU3HU uyenoBeka. Bupycel. CTpoeHue u 0coOEHHOCTH JKU3HENEATEIbHOCTH BUPYCOB. BupycHbie
3a0oneBanusa uenoBeka. BUY u CIIMJ. I'pubsl. Ponp rpuboB B mpupoge u B X03sHCTBE
YeJI0BeKa.

Ilonamue oOuonozuueckou 3eontoyuu. Ieontoyuonnas meopua. llonstue OUONIOrMYECKOM
ABOJIONMH. J[MHUTENbHOCTh, HEOOPAaTUMBIN XapaKTep, HANpPaBICHHOCTb 3BOJIOLUU. OCHOBHBIE
HaIpaBJIeHUs dBONIOIMH. bruonornyeckuit nporpecc. buonorunueckuii perpecc. AHTPONOreHE3 U
€ro JTallbl.

[Ipennoceuikn  co3maHusi  ABOMOIMOHHOM Teopun Y./[apBunHa. Jlormyeckas CTpyKTypa
JapBUHU3MA (M30BITOYHAS HHTEHCUBHOCTh Pa3MHOXKEHHsI, 00ph0a 3a CYIIIECTBOBAHUE U €€ BUJIbI,
ecTecTBeHHbIN 0TO0p).CuHTETHYECKas! TeOpHs 3BOIOLMU. MukposBostouus. BunoobpasoBanue
(reorpaduueckoe UM 3KoJOrHMueckoe).MakposBomonus.  JIBHXKyIIHME CHJIBI  3BOJIOLMU:
MYTalMOHHBIA IPOLIECC, MOMYNISIIIMOHHBIE BOJHBI, M30JAMUSA. DOpPMBI €CTECTBEHHOIO OTOOpa:
CTaOMIIM3UPYIOLIMH, ABUXKYIIUH, AU3PYTITUBHBIN.

Cogpemennvie memoodsvt nOOOEPIHCAHUA YCMOUUUBOCMU OUO2E0UEHO0308 U UCKYCCHIBEHHbIX
IKocucmem

[TonsiTue  skocuctembl. buoton.  buoneHos. buoceoyenos,  cmpykmypa U  OCHOBbL
@yukyuonuposanus. OTnuuns OUOTreoleHo3a OT 3KocucTeMbl. HectabunbHble W cTaOMIIbHBIE
9KOCUCTEMBI. buoceoxumuueckue nomoku. Kpyzoeopomul eewgecmea. Ilpunyunvr ycmoruueocmu
buoceoyenozos. Hayunvie ocHobl co30anus U NoOOePHCAHUA UCKYCCMBEHHBIX IKOCUCHEM.
IIpouzeoocmeo pacmumenvHoOU U HCUBOMHOBOOUECKOU NPOOYKYUU: NpobIembl Koauvyecmea u
kavecmea. Knacmepuwviti no0xo0 xak cnocobd 60ccmanosienus OU02eoXUMUUECKUX HNOMOKO8 6
UCKYCCMBEHHBIX IKOCUCTeMAax. AHMubUOmMuKY, necmuyuosl, CMuUmMyIsamopsl pocma, y00OpeHus u
ux npupooHnuvle ananoau. Ilpobrema ycmouuugocmu 20pOOCKUX IKOCUCTIEM.

Iuwesvie yenu. Ixonocusa. Ikonocuueckue ¢pakmopel.  Tumonorus >XKUBBIX OPraHU3MOB
KOCUCTEMBI: IIPOJYLIEHTHI, KOHCYMEHTHI, pPEAYLEHTHI (carpopuThr).
ABtoTpodsl. Tereporpodrl. IloHsTHe 0 mnuIIEBBIX (TpodUUYECKUX) ILEMsX OHOreoneHo3a.
[TumieBas nenb. /J[Ba OCHOBHBIX THIA TPOPUUIECKUX IENe — MacTOUIIHBIC (1IeTH BhICJAHUS) U
JneTpuTHBIE (Henu paszioxeHus). Ilumesas ceTb. DKoyornyeckue NHUpaMUAbl (YUCIEHHOCTH,



6uomaccel, 3Heprun). IIpasuno 10 %. [Toustue 06 sxonorun. OcHOBHBIE TPOOJIEMbI SKOJIOTHH.
Dxonorudeckue GPakTopsl: a0MOTUYECKUE, ONOTUYECKUE, AHTPOIIOTCHHEIE.

DKonozuueckue npodemvl copemMeHHOCHmU

buocdepa u ee rpanunbl. Konnemnmus sBomonuu 6uocdepsr B. M.Bepuanckoro. Hoocdepa.
Texnocdepa. OcHOBHBIE MOAXOAbI B YYEHHH O OUOChEpe: SIHEPTeTUYECKUI, OMOTeOXUMHUYECKHIA,
UH(POPMALIMOHHBIH, IIPOCTPAHCTBEHHO-BPEMEHHOM, HoocdepHbId. buocgepa: amanwi
dopmuposanua u cyenapuu pazeumus. AxkmyanvHvle KOI02UYECKUe NpobOaembl: 2100anbHble,
pecuUoHanbHble, JNIOKANbHble, UX NPUYUHBL U Cleocmeus.  JKonoeudeckue NpooOnembl
9Hepeemuueckou ompaciu. AnemepHamuenas >Hepeemuxa. PayuonanvHoe ucnonvzosanue
9Hepauu u dHepeocoepediceHue. dnepeemuueckasn bezonachocmo. TpaHcHayuoHaIbHbLE NPOEKMbL
6 obnracmu sHepeemuru.Memoovl uzyuenus cocmosiHus OKpydscarowel cpeovl. H3menenus
OKpydrcaroujeli cpeovl, Kax CMUMyl OAs pa36umus HAYYHbIX UCCIe008AHUL U MeEeXHOI02UM.
Ecmecmeenno-nayunvie nooxoovl K peuieruio 3Koa02udeckux npooiem, npupooocbepezaiowjue
mexuono2uu. Mexcoynapoousie u poccutickue npocpammbvl peueHuss IKOA02ULeCKUX NPoOIeM U UX
aghghexmuenocme.

Ilpobnemuvt 0omx0006 u 3azpa3HeHusn OKpysHcaouieil cpeont

Ilpobnema ysenuuenuss konuuecmea omxo0o8. bvimosvie, KommyHanvHble, NpoMbIULIEHHbLE
omxo0vl. CospemenHvle mexHono02uu coopa, XpaneHus, nepepadomku U Ymuiu3ayuu omxooos.
1l00x00b1 K cOKpaweruio omxo008, 0e30mxo0Hvle mexHoiocuu. McmouHuku 3aepssHeHus
oxpycaroujeti cpeovl. llepcnekmugnvle MexHoN02UU AUKBUOAYUU NOCTeOCMBULL 3A2PA3HEHUs
oKkpyarcaroujeli cpeovl. Pexynbmueayus nousvl u 800HbIX pecypcos. Cucmemvl 80000YUCKU.
Medicoynapoonvie npoepammspl N0 00pAWEHUI) ¢ OMX00AMU U COKPAUEHUIO 8030elcmBUsl Ha
OKpydHCarouyio cpedy, ux sgppexmusHocms.

B3aumoceasv cocmoanun okpyscarowieii cpeost U 300pP06bs 4e108€Ka

Hezcpaoayus oxpyoicaroweli cpedvl. IIpocpammsbl MOHUMOPUH2A KAYeCMBa OKpyicarouiell cpeobi.
3aepsazuenue 86030yuHOU, 80OHOU cpedbl, NOYBbL, NpUYUHbBL U cledcmaeus. Lllymosoe 3azpsaznenue.
Dnekmpomacnumuoe gozoeticmeue. II/JK. Yemoiiuusocmos opeanusma u cpedvl K cmpecco8bim
8030eticmeuam. 3abonesanuss, CEA3AHHbIE CO CHUNCEHUeM Kauiecmea OKpydicaroweu cpeobwl.
Hnousuoyanvhvie ocobenHocmu opeaHu3ma npu 8030eticmau haxmopoe okpyscaroueli cpeobi.
Coepemennbie mexHono2uU COKpAWeHUs He2amusHo20 8030eUCmBUsl haKkmopos oKpytcarouel
cpedvl. HayuHvle 0cHOBbL npoeKmMupo8anus 300p08oti cpedvl 0OUMAaHUs.

Hemoncmpayuu. Buneodparmentsl u oTtorpaduu 1mo teme: MpoIecchl THHEHUs, OpoKeHHe,
MPOLECCHl AUCCUMMIISIIUU; TPEICTABUTENN MPOKAPUOT M SYKApUOT; OCOOEHHOCTH CTPOSHUS
BUPYCOB, TIPEICTABUTEIN IAPCTBA TPUOOB, IKOJOTHYECKHE CUCTEMBI, TPUMEPHI MUIIEBBIX [ETEH.
PacTBopeHne B BoOjA€ XJOPOBOAOPOJA (IMCCOLMAIUS COJITHOW KHCIOTBHI), PpacTBOpEHHUE
KPHUCTAJJIOB TIEpMaHTaHaTa Kalus WM MEIHOTO Kylopoca B BoJe, ucnapeHue Boabl, auddysus
Maxy4ux BEHIECTB (OJEKOJIOHA) C TOPSAIIEH JIaMITOUYKH HaKaIMBaHHs, HCIIAPEHHE KAIUIH CIIUPTA C
GUIBTPOBAIBHON OymMaru wiv caneTKku. PenpoayKInu KapTHH BEIUKUX XYJI0KHUKOB HA TEMY
00XKECTBEHHOTO TMPOMCXOXKICHUS JKU3HU; PA3IUYHBIX MPUPOIHBIX HKOCHCTEM. Tabnuibl U
TUTAKATBL: «XUMHUYECKUH COCTaB KIETKH», « DBOJIOIUOHHOE IPEBO PACTCHUI», « DBOITIOIIMOHHOE
JPEBO JKUBOTHBIX», «IBOIIOLNMOHHOE IPEBO MPUMATOB U denoBekay». lloptperst A.M. Onapuna
u JIx. b. Xonneitna, T.llIBanna, JI.1. UBanoBckoro u O. [xxennepa, A.Tenciu, B. Cykadena,
3. I'exkkenst, B.M.Bepnaackoro, Y./lapsuna. Ilnakatsl 1 MyJspDKM OpraHOB U CHUCTEM OpPraHOB
pacTeHuH, YeIoBeKa U JKUBOTHBIX. [leMoHCTpanwmst mporecca GOTOCHHTE3A.

Jlabopamopnvie onvimwui. 1. CoiicTBa OenkoB. CBoiicTBa TmOK03bl. CBOMCTBa caxapo3bl.
CBolicTBa KpaxmMaia.

Ilpakmuueckas paboma Ne 7. Pacrio3HaBaHUE OpraHUYECKHX COEAMHEHHH

Ipakmuuecxas paboma Ne 8. I3ydeHue pacTUTETbHON U )KUBOTHOM KJIETKH

Ilpakxmuueckas paboma Ne 9. I3yueHre MUKPOCKOITMUYECKOTO CTPOCHUS )KUBOTHBIX TKaHEH
Ilpakmuueckass paboma Ne 10. H3zyuenue noeedenus npocmeumiux npocmeuux noo
MUKPOCKONOM 8 3A8UCUMOCTIU OM XUMUUECKO20 COCMABA 800HOU CPeobl.



Ilpakmuuecxkas paboma Ne 11. Hzyuenue e3aumoceéssell 6 UCKYCCMBEHHOU IKOCUCHEME —
axkeapuyme u cocmasieHue yeneu NUMmanusl.

Ilpaxmuueckas paboma Ne 12. I3yuenue ObITOBBIX OTXOJI0B. Paspabomxa npoexma pazoenvHoco
cbopa mycopa.

5. AduoTuyeckue (paKTOPbHI M MPUCTOCOOTEHHOCTH K HUM KMBBIX OPraHu3MoB (7 4)
Ocobennocmu knumama Poccuu. 3ona apkmuyeckux nycmoiHv, myHop u

J1eCOmMyHOp. Kmumar  Poccun. [IpupoaHO-KIUMAaTHYECKHE 30HBI Poccuu:
APKTUYECKHUX IYCThIHb, TYHJP, JIECOTYHJIp, TAWTH, CMEIIAHHBIX U IIUPOKOJIMCTBEHHBIX JIECOB,
JIECOCTEIHas, CTENEH, MOIYNYyCThIHb, IyCThIHb.

PazHooOpasue M NPHUCIIOCOOJECHHOCTh JKUBBIX OPraHU3MOB K TOW WJIM HWHOW MPUPOIHO-
KJINMAaTHUYECKOU 30HE.

Inexmpomaznumnan npupooa ceema. CpeT. PazBurue IpencTaBiIeHUM O NPUPOAE CBETA.
DneKkTpoMarHuTHoe uiydenue. Jlnuna Boiansl. YacroTa konebanuil. [llkana 31eKTpoMarHUTHBIX
BOJIH. y-JIy4H, peHTTeHOBCKOE M3Iy4YeHUE, yabTPadUOIETOBOE U3IYUCHHE, BUIUMOE U3ITyYCHHUE,
uH(ppaKpacHOe U3ITYYCHHUE U UX POJIb B IPUPOJIE U KUZHU YETOBEKA.

Onmuueckue ceolicmea ceema. JIBolicTBeHHas npupoaa cBeta. @oToH. 3aKOHBI OTPAKEHUS U
npesnoMieHuss cBeta. (OTHOCUTENBHBIM MOKa3aTenb HpesomiieHus. DakTopbl, BIUSIOIIAE Ha
[oKa3aTelb MPEJOMJICHUS: MpPHUPOJAA BEIEeCTBA, TEMIEpaTypa, UIMHA BOJHBI IaJalOLIETOo
usnydenus. Peppaxkromerp. ducnepcus, nudpakius u uHTepdEpeHIns CBETa.

Ceéem u npucnocodieHHocmy K HeMy JHCUBBIX OpeaHu3Mo06. BinsHUe cBeTa Ha OpPraHU3alLUIo
JKU3HEHHOTO IIMKJIa OpraHu3moB. buoputmbl. ®otocunte3. Knaccudukainus pacteHuil Ha
CBETOJIIOOUBBIE, TEHEII00UBBIE u TEHEBBIHOCJIUBBIE. doToTponusm. 3HadeHue
CBETa JUIl OPHMEHTAIIMM KUBBIX CYLIECTB B MPOCTPAHCTBE. BHOIIOMUHECUEHLHS U €€ poJib B
JKU3HH )KMBOTHBIX.

Buympennas snepzus makpockonuyeckou cucmempl. TepMOJMHAMUKA U €€ TPOTHOCTUYECKOE
3Ha4YeHUE. BHYTpeHHss  dSHeprus  TepMOAMHAMHU4YecKod  cucremsl. [lepBoe  Hawano
TepMoauHamMuKku. Teruonepenava. TermonpoBogHocTh. KoOHBeEKLHMs: e€CTeCTBEHHas U
IIPUHYNATENbHAA. TEenIoBoe N3IIydeHHE.

Tennoeoe pasnogecue. Temnepamypa. Bropoe Hauano TepMoauHaMUKU. KOTU4eCTBO TEMIOTHI.
Temnoemkocts. TemnoBoe paBHOBecue. TepMOAMHAMHUYECKHME CHUCTEMBl TpEX THUIIOB:
M30JIMPOBaHHBIC, 3aKpbITBIE W  OTKpbIThIE. TeMmiepaTypa, Kak MapaMeTp COCTOSHUS
TEPMOJIMHAMUYECKON CUCTEMBI.

Temnepamypa u npucnoco01eHHOCHb K HEll HCUBLIX OP2AHUZMOGE.

TepMoperynsauuss B JKUBOW mOpupoae. TemmonpoaykKuus | Temiooraada. MexaHu3mbl
TEPMOPETYIIALNN KUBOTHBIX U pacTeHHii. TemmepaTypa Tela 4eloBeKa U ee (PU3U0IOrnuecKas
pOJIb. Knaccugukanus ’KUBOTHBIX o TEeMIIEpaTypHOMY pexumy Ha
roMONOTepMHBIE  MOWKUIOTEPMHBIE U reTepoTepMHble.  Krnaccudukamus opraHu3mMoB
M0 TEMIIEpAaTypPHOMY MHTEPBATY OOUTAHUS: SBPUTEPMHBIC U CTEHOTEPMHBIE. AKKIMMaTH3AIIHSI.
TemnepaTypHBIi peKUM.

Cmpoenue monekynvt u usuueckue ceoiicmea 600vl. CTpoeHue MOJIEKyINbl Bojbl. Boga kak
pacTBoputenb. (DuU3MUECKUE CBOMICTBA BOJABL: aHOMajbHas TEMIIEpaTypHas 3aBUCHUMOCTH
MJIOTHOCTH BOJBI; BHICOKOE TIOBEPXHOCTHOE HATSHKEHUE BOJBI, aHOMAJIbHO BBICOKHE 3HAYCHUS
TEMIIepaTyp KUIEHUS U TUIABJICHUS BOJbI; BHICOKOE 3HAYEHUE TEMII0EMKOCTH BOJIBI.

3HaveHne PU3NUECKUX CBOWCTB BOJIBI JIJIst TPUPOJIBL.

Inexmponumuueckana Ouccoyuayusn. OCHOBHBIE IIOJIOXKEHHUSI TEOPUH IEKTPOJIMTUYECKON
nuccoraruu (TO]1). DnekTpoauTsl U HEedIEKTpoauThl. Kinaccudukaiys HOHOB TIO pa3InIHBIM
OCHOBaHUSIM. MeXaHM3Mbl JUCCOLMAIMU SJIEKTPOJIUTOB C PAa3HBIM THUIIOM XHUMUYECKOW CBS3H.
CreneHb 2JIEKTPOIUTHYECKON aucconnanuu. Coiu, KUCIOThI U OCHOBaHMS B cBeTe TO/I.
Pacmeopumocmo. pH, kak nokazamens cpedvt pacmeopa. PacTBOpUMOCTb U €€ KOJTMYECTBEHHAs
XapaKTepUCTHKa — K03 PUIMEeHT pacTBOpUMOCTH. MaccoBasi 10151 paCTBOPEHHOTO BEIIECTBA B
pacTBope.



Bona xak amdomur. Ilonstue pH pactBopa. 3nauenme pH B mpuponme. 3Hauenust pH
(U3HONOTHYECKUX JKUKOCTEH YeIOBEKa B HOPME.

Xumuueckue ceoilicmeéa 600vl. XUMHUUYECKHE CBOWCTBAa BOJLI. B3anmMoaeWCTBUE BOIBI C
MeTaimiaMu. B3aumopencTeue BoAbl ¢ okcuaamu. I naparamus. BzanmoielicTBrue BOJbI C COJSIMH.
I'unponus. Paznoxenue Boasl. [lonstue 06 anexktponuse u GoToause.

Booa - abuomuueckuii paxmop 6 sncusznu pacmenuii. Ponn Bojsl B Onochepe: KoabpIOeNb )KU3HH,
cpena oOMTaHMs, YYaCTHUK OMOXMMHUYECKHX MPOLECCOB, YYACTHUK CO3JaHUS OMOTEOlI€HO30B,
peryisTop KiMMara Ha riaHete. [UApoiu3 OpraHMYECKUX BEUIECTB B KUBBIX OpPraHHU3Max.
Knaccudukanus pacreHudl MO OTHOIIEHUIO K KOJMYECTBY BOJABI B OKpYXKaloIIel cpene:
ruIaTOOUTHL, TUAPOPUTHL, TUTPOPUTHI, ME3OPUTHI, KCEPOPHTHI.

Conenocms, kax aouomuueckuii paxmop. Comn. Knaccudukanus comeii. Haumbonee
pacnpocTpaHEHHbIE KHUCJIble coiid, uX npuMeHenue. JKectkoctb Boabsl. Conm  Kak
MuHepanooOpasyrome BemiectBa. Conmu — abuormdeckuili ¢akrop. I[IpucnocodbreHHOCTH
pacTeHUM M )KUBOTHBIX K Pa3IMYHOMY COJIEBOMY peKuUMY. BiusiHue coiu Ha OpraHnus3M 4enoBeKa.
Ilouea, kaxk abuomuueckuit pakmop. llonsarue o mouBe u kiaccudukanus mous. [Iporecc
nouBooOpa3oBanus. Dmaduueckue (HaKTOpPBI Cpelbl M TPUCIOCOOJICHHOCTh K HUM JKUBBIX
OpraHu3MOB. 3HAYEHHE IIOYBBI B MPHUPOJAE M KHU3HU YEJIOBEKA: Cpela OOUTaHMS KUBBIX
OpraHM3MOB; PKOHOMUYECKOE 3HaueHue, o0najaeT IUIOAOPOJMEM, OKa3blBae€T CYIIECTBEHHOE
BJIMSHUE HA COCTaB WM CBOMCTBa Bcell rumpochepsl 3eMiH, SBISETCS TJIABHBIM PETYISATOPOM
cocTaBa aTMoc(epsl 3eMJIH, BaXKHEHUININIM KOMIIOHEHT OuoreorieHo3a. L{Ber u auarnoctuka moys.
buomuueckue gaxmopusr okpyycarouienn  cpedwvl. buotnueckue (paxtopel. buotuueckue
B3aMMOOTHOIIEHUSI MEX]Iy OpraHu3MaMu: KOHKYPEHIIHs, XMIIHUYECTBO, CUMONO03 (MyTyallu3M,
KOMMEHCAJIM3M), MapasuTtu3M  (3KTO- ©  dHAonapasutel). Ilpumeps  OHOTHYECKHX
B3aMMOOTHOLIECHHI B IPUPOJIE.

Hemoncmpayuu. Buneopparmentsl u Qortorpaduu mo Teme: XapakTepHble OHOTeOlE€HO3bI
MPUPOJHO-KIMMATHYECKUX 30H Poccum; pa3BuTHE TPEACTABICHUM O TPHUPOAEC CBETA;
OMOJIOMUHECICHIIMS; TEIUIoNepeaaya U TEeIUIONMPOBOIHOCTh, OMOTHYECKHE B3aWMOOTHOIICHUS
MEXy OpraHU3MaMu;

Kaptel: npupoano-kinmaruueckux 30H Poccun, nousenHast kapta Poccun.

[Toptpersr: @. I'pumansau, X. [toiirenca, O. ®penens, M. Ilnanka, J[x.Makcsemia, B.B.
HoxyudaeBa. Illkana snexkTpoMarHUTHbIX BONH Jlk. MakcBemna. OTpakeHUE U MPETOMIICHUE
cBera. Jlucmepcun cBeta M OOpATHBIM DKCHEPUMEHT IO «CMEUIEHUIO» I[BETOB. SIBIeHUe
mubpakiuu. JKuBble wuinu  TepOapHbIE HSK3EMIUIAPHl MPEICTABUTENEH CBETONOOMBHIX U
TEHEBBIHOCIMBBIX pacTeHuil. PaboTa MpOTHMB CHJI BHEIIHETO MABJICHHWS 3a CUET PaCIIMPECHUS
raza. OnekTpu3alus BoAbl. AHOMallbHas TeMIEpaTypHas 3aBHCHUMOCTb IUIOTHOCTH BO/BI.
Hucxonsimuii moTok XOJIOAHOM M BOCXOASUIMN MOTOK TEIUIOW BOAIBI. BEICOKOE MOBEPXHOCTHOE
HaTsDKEHUE BOJBl. PacTBOPMMOCTH BEIIECTB B HEMOJSPHBIX M TOJSAPHBIX PACTBOPUTENSAX.
[TpoBepka 251eKTPONPOBOIHOCTH PACTBOPOB JIEKTPOIUTOB U HeAeKTpoauToB. Onpenenenue pH
pacTBOpa pa3IUYHBIX )KUJIKOCTEW. B3anmmonericTBue BOJbI ¢ MeTaIIaMU. B3aumoeicTBue BOIbI
¢ okcuaamu. ['miaponus coiieid, 0Opa3oBaHHBIX CHJIBHBIM OCHOBAaHHEM U CJIa00 KHCIOTON W
Ha000poT. PacTeHuss pa3nu4HBIX TPYNI MO OTHOIICHUIO K KOJUYECTBY BOJIBI B OKPY’KarOUIEH
cpenie (KUBbIe UK TepOapHbIe HK3EMILISPHI).

[Tepexon cpenHelt comu B KUCIYIO U HA000pOoT. [IpuroToBieHne ®KeCcTKOM BOJIbI U UCCIIEIOBAHUE
ee cBoicTB. [lonmyyeHune rupokcokapOoHaTa Meu (MaaxuTa) U UCCIEI0BATh €r0 CBOMCTB.
Jlabopamopnvie onvimsi. 1. Habmonenue nHTephEepeHIIMOHHON KapTUHBI HA MBUILHOU IJICHKE.
2.Ha6monenue nudpakiuuoHHoi kapTuHbl. 3. HabnroaeHne pacpocTpaHeHus: BOJHBIX PACTBOPOB
M0 PACTEHHUIO.

Ilpakmuuecxas paboma Ne 13. H3yuenue npucnocoOICHHOCTH OPTaHU3MOB K Cpefie OOUTaHUs.
Ipaxmuyeckas paboma Ne [4. VI3ydeHne BOIHOBBIX CBOICTB CBeTA.

Ipakxmuueckas paboma Ne 15. I3ydyenne n3o0paxeHus, 1aBaeMoro JUH30M.

Ilpakmuueckas paboma Ne 16. VI3mepeHue yaenbHOM TEIIOEMKOCTH BOJIBI.

Ilpakmuuecxas paboma Nel7. I3ydeHue K€CTKOM BOJIBI M yCTPAHEHUE €€ KECTKOCTH



Ilpakmuueckas paboma Ne 18. ViccnienoBanue cpeapl pacTBOpa COJICH M COKa paCTEHUM.
Ipaxmuuyeckas paboma Ne 19. 3yduenue coctaBa 1mnoys

Ha3zeanue memot Konuuecmeo |konuuecmeo | Konuuecmeo
qyacoe KOHMPOJ1bHbIX Jméopamopubtx
padom u
npAKmu4ecCKux
paoom
BBenenue
EcrecTBO3HAaHUE U MeTOAbI MO3HAHUSA MHPa 4
O6oa0ukn  3emum:  Jurocdepa, ruapocdepa, 2
aTmocgepa
Maxkpomup. Hayka 00 oxpyxkawmeid cpene. 5]
buocdepa.
AbOnornyeckue (GaKkTOpbl M NPHCHOCOOJEHHOCTH K 7
HHUM >KMBBIX OPTaHH3MOB.
Hroro 34 19

TemaTH4yeckoe INIAHUPOBAHHUE ¢ YKAa3aHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX

HA OCBOCHME KAXKI0H TeMBbI.
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1 Baenenue B|1 .MHOTOTpaHHOCTh B3aUMOOTHOIICHUIA YEIOBEKa H
€CTECTBO3HAHHE npuponsl. Ponb ecTecTBO3HAHHS B MHPOBO33PCHHU
COBPEMEHHOTO YETIOBEKA.
BnusiHre mpupompl  Ha  TBOPYECKOE BIOXHOBEHHE
JIesITeTIe UCKYCCTBA B €0 Pa3iIMYHBIX cdepax.
2 EcrecTBO3HaHME -11 JlnaleKTHKa eCcTeCTBO3HAaHUSA (BCE ECTCCTBCHHBIE
€IMHCTBO HayK o HayKH SIBISIIOTCA  pe3ynbraTtoM auddepeHnanin
MIpUPOIE CHCTEMBI eIMHBIX MTEPBOHAYATBHBIX 3HAHUH O TIPUPOJIE,
U, HaoOOpOT, CHHTE3 ECTCCTBCHHOHAYYHBIX 3HAHHU
YaCTHBIX HAYK B €AMHYIO CHCTEMY MHPOBO33PCHU).
BaxHeiinve OHATHS U CTAaHOBJICHUE (PU3UKH, XUMUH
1 OHOJIOTHH IO KyPCY OCHOBHOM IIKOJIBI
3-4 Kondepenuns no teme: | 2 Beinenenne u  (opMynupoBaHHE IT03HABATEIBHBIX

«EcTecTBO3HAaHNE -
€IMHCTBO  HAyK o
IIPUPOIE»

Henei; MoucK HeoOXxonuMoil nHdopmanuio;
NPUMEHEHHE METOAOB HMH(OPMAIIOHHOTO IOMCKA, B
TOM YHCJIE C TTOMOILIbI0 KOMIIBIOTEPHBIX CPECTB;
CTPYKTYpPHUPOBaHUE 3HaHUM; OCO3HAaHHOE u
MIPOM3BOJIFHOE TIOCTPOCHUE PEUEBOIO BHICKA3BIBAHUS B
YCTHOH M MHCBMEHHOH (hopmax




I EctecTBo3HaHne ulé6
MeTOIbI TO3HAHMS
MHpa

5 HUcropus H3Y4EeHHUS Baxneimue sTansl pa3BUTHsI €CTECTBEHHBIX HAYK;
npupozsl. Iporpecc B Ponb nporpecca B pa3BUTHHM LUBUIN3ALIUY.
CCTCCTBCHHBIX Haykax H DMIIMPUYECKMH YPOBEHb HAYYHOTO MO3HAHMS M €ro
€ro BKJaJ B pPa3BUTHE .

COCTAaBJIAIONINE: HAOIIOICHHE, SKCIIEPUMEHT, THITOTE3a,

LUBHIIM3ALIH

MO/ICTIMPOBaHUE.

MopenupoBanue, T.e. TpeoOpa3oBaHue  0OBEKTa
MO3HAHMSI W3 YYBCTBEHHOW (OpMBI B MOJENbH, TIE
BBIJICTICHBI CYIIIECTBEHHBIE XapaKTEPUCTUKN 00BEKTA, 1
npeoOpa3oBaTh MOJAETH C LEIhI0 BBISBICHUS OOLIHX
3aKOHOB.

6 [Ipaktnueckas pabota | 1 OKCIIepUMEHT c coOroieHIeM TEXHUKA
Nel «OMIIpudIecKoe Oe3omacHoCTH, HaONIONAaTh 3a HHUM, (UKCHUPOBAHHE
MO3HAaHWE B W3YYCHHH Pe3yNIbTaTOB U MHTEPIPETUPOBAHNE HX;
€CTECTBO3HAHI»

7 Ilpaxmuueckas paboma | 1 IToctpoeHne  MoAenu  MOJEKYJl  OPraHMYECKUX
Ne2. Tloctpoenue COEIMHEHUH U YCTAaHOBJIEHUE 3aBHCHMOCTH UX CBOMCTB
MIPOCTPAaHCTBEHHBIX OT CTPOCHUSI Ha IIpUMEpE N30MEPOB OyTaHa
MoJenen
HEOPraHUYECKUX u
OpraHUYECKUX
COEIUHEHUI B
COIOCTAaBJICHUH C UX
CBOMCTBaMH.

8 IMpakTryeckas pabota | 1 [IpoBenenune sKcieprMeHTa ¢ COOTIOICHUEM TEXHHUKU
Ne3  «Habmonenne 3a Oe3omacHOCTH, HAONIONCHWE 32 HHM, OIICHUBAHHUE
ropsien ceeuen» pe3yibTara

9 [paktndeckas pabota | 1
Ned «HaGmiozerne 3a [TpoBenenne SKCHEPUMEHTA C COOJIONCHHEM TEXHUKH|
AMEHEHHEM COCTOSHIS Oe3omacHoCTH, HaOMIOJEHWE 3a HHUM, OIICHHBaHHE

pe3ynbTara
JbJIa»

10 O060061menne 3Haunii mo | 1 AHanmu3 COOCTBEHHBIX JOCTIDKEHMH B IIO3HAHUU
teme: «EctecTBO3HaHmME €CTECTBO3HAHUSI M METO/IOB €ro IO3HaHMA. AHAIM3
U METOAbl TO3HAHMSA pe3ysbTaToOB  KOHTPOJBHOW  paboOTBl W IyTed
MHpa» JIOCTHIKEHUS XKEJTaeMOT'0 YPOBHS YCIICITHOCTH.

11 OGon0ukn 3emun: | 10
aurocgepa,
rugpocdepa,
arMmocgepa

11 Crpoenue 3emmm. | 1 Buyrtpennee crpoeHue 3emiid U XUMHUYECKUH COCTaB
Jlutocdepa. ee yacrei.

Crpoenne u cocraB JuToCepbl W NPUIMHHO-
CIIC/ICTBEHHBIE  CBSI3M  MEXIYy HapylIeHHeM e¢
CTPYKTYPBI U IIPUPOJAHBIMHU KaTaKIU3MaMHU
CootHecenne OamioB 3emierpsicenuss 1o Illkame
Puxrepa u ero nocnenctus

12 [MpakTnyeckass pabota | 1 [IpoBenenue sKcriepuMeHTa ¢ COOIOICHNEM TEXHHUKU
No5 «M3yuenune 0e3omacHOCTH, HaOMIOAeHNEe 3a HHUM, OIICHUBAaHUE
KOJUICKIIUH TOPHBIX pe3ynbTara
IOpOI»

13 I'mapocdepa. Oxeanst u | 1 CocraB rugpocdepsl 1 KpyroBopoT BOABI.

MOpsL. Buzpl Mopeili 1o pa3nuyHbIM NPU3HAKAM.
14 Bogs! okeaHoB u Mopeit. | 1 CoctaB 1 cBOWCTBA OKEAaHUYECKOH 1 MOPCKOU BOJIBI.

COIICp)KaHI/IG HpHMeCGﬁ u KOJIMYECCTBCHHAsA
XapaKTCpUCTHUKa COJICHOCTH BOABI — IMPOMHUILIIC, - C

OBECTOM U CBOMCTBaMH MOpCKOﬁ BOJIBI.




MupoBble 3amackl W TeorpadHuyeckoe IOJIOKCHHE
MIPECHOM BOJBI.

3aBHCHMOCTh MEXIYy MOPCKAMH TE€UCHUSIMH U THIIOM
KJIMMaTa.

[Ipu4nHbEI IPUIUBOB U OTIUBOB.

15 Boms! cymm. HazemHBIE W TOH3eMHBIE BOIBI CYIIH U
OTHOCHTEJNIFHOCTh TAaKOTO JEICHUS Ha IpHMeEpe
POIHUKOB, TEH3€POB 1 MHUHEPAILHBIX HCTOTHHUKOB.
Krnaccudukanms  MuHEpalbHBIX  UCTOYHHUKOB, U
UX 3HaYEHUE.
KapcTbl M MX XMMHYECKHE aHTOHMMBI — IPOLECCH
00pa3oBaHKs CTAIAKTUTOB U CTAJIATMHUTOB.
3aBUCHMOCTD MEXIY aHOMaJIbHBIMU
CBOHCTBAaMH BOABI W CYIIECTBOBAaHWEM OKM3HU HA
3emiie, a Takke (OPMHPOBAHHUEM KIIMMATa Ha IUIAHETE.

16 Atmocdepa. [Toroxa. CocraB aTMocdepbl, ee YaCTH U X 3HaYCHHE B )KU3HU

TUTAHETHI.
[Tpu4nHBI 030HOBBIX JBIP U TAPHUKOBOTO Q) deKTa u
MIOCJIC/ICTBYS IAHHBIX SBICHUH.

17 ATmocdepHoe ATMocdepHOe naBiieHHe, LMKIOHBI U aHTUIMKIIOHBI,

JIaBJICHUE. Berep. aTMocepHbIe (PPOHTEL.
BnaxxHOCTh BO3IyXA. Crioco0b! n3MepeHust aTMOc(EpHOTO aBICHUS;

Kiaccudukaumss BeTpa U OLEHKa OMAacHOCTH |
MOCJICICTBUH CHJIBHBIX BETPOB: TailpyHOB, yparaHos,
cMepueii, TopHaa0, OOpEI.
Cuia BeTpa B COOTBETCTBHH coO ImKaioii bodgopra.
BrnaxHOCTh BO31yXa 1 €€ HOPMaTHBHI.
W3mepeHne BIaXHOCTE aTMOC(EpBl C IOMOIIBIO
THUTPOMETPOB M ICUXPOMETPOB.

BriusHMe BIa)KHOCTM Ha KJIMMarT U CaMOYyBCTBHE
JIOZIEH.

18 [MpakTryeckas paboTa [IpoBenenune sKcieprMeHTa ¢ COOTIOICHUEM TEXHHUKU
Ne6 «M3yuenne OezomacHocTH, HAONIONEHHWE 32 HHM, OICHUBAaHHUE
rapamMeTpOB COCTOSHHMS pe3yibTarta
BO3JlyXa B KaOMHETE»

19 O060061EeHNE 3HAHUAN AHanmu3 COOCTBEHHBIX JOCTIKEHHWII B IO3HAHUU
«Meramup. OOGonoukn €CTECTBO3HAHUSI M METOJOB €ro MO3HaHMA. AHAJIM3
3emmn: mrocdepa, pe3ysbTaToOB  KOHTPOJBHOW  paboThl M IyTed
rugpocdepa, JIOCTHKEHUS KEJTaeMOI'0 YPOBHS YCIICIIHOCTH.
aTMocdepa

v Maxkpomup. Hayka 00
OKpy:KawIleil cpene.
buocdepa.

20 [MpakTryeckass paboTa [TpoBenenue 3KCIEpUMEHTa C COOIIOJJCHUEM TEXHUKHU
Ne 7 «PacnosnaBanue Oe3omacHocTH, HAONIONEHHWE 32 HHUM, OIICHUBAaHHUE
OpraHUYeCcKuX pe3ynbTarta
COEIMHEHUN»

21 [MpakTnyeckass paboTa [TpoBenenue 3KcrepUMEHTa C COOJIOJICHUEM TEXHUKHU
Ne 8 «M3yuyenne OezomacHocTH, HAONIONEHHME 32 HHUM, OICHUBAaHUE
CTPOEHHMS PACTUTEIHHON pesynbTara
U )KUBOTHOM KJIETKU»

22 [MpakTnyeckass paboTa
Ne9 «3y4yeHune [TpoBeneHue SKCHEPUMEHTa C COOJIOJICHHEM TEXHHUKH
MHKPOCKOIINYECKOTO Oe3omacHocTH, HaONIOJEHWE 3a HHUM, OIICHMBaHHE
CTpOEHHs  IKHUBOTHBIX pe3ynbTara
TKaHeW»

23 [MpakTnyeckass paboTa [IpoBenenune sKciepuMeHTa ¢ COOIOICHNEM TEXHHUKU

Ne 10. Nzyuenne
MOBECHUS MPOCTEHIINX
MIPOCTENIINX oz
MHKPOCKOTIOM B

Oe3omacHocTH, HAOJIONEHHME 32 HHUM, OICHUBAHUE
pesynbTara




3aBUCUMOCTH oT
XMMHYECKOTO  COCTaBa
BOJHOM CpEJbl.

24 [Ipaktnueckas paboTa [IpoBOIUTE SKCIEPUMEHT C COONIOICHIEM TEXHUKH
Ne 11. «M3yuenue Oe3omacHOCTH, HaOMIOOaTh 3a HHUM, (QHUKCHPOBATH
B3aHMOCBSI3eH B Pe3yIbTATHI M HHTEPIIPETUPOBATH UX.

HCKYCCTBEHHOU
9KOCHCTEME -
aKBapuyMme u
COCTaBJICHUE neneu
MTUTAHUN.

25 CemuHap Ha TeMmy: HaxonuTs ¢ MOMOMIBIO pa3NuYIHBIX CPEICTB, BBIIECIATS,
«IKOJOTHYCCKHE CTPYKTYPHPOBaTh M MPEICTABIATh B BUAC TOTOBOTO
POOIEMBI npoaykTa (COOOIICHUS U MPE3CHTAINH) HEOOXO0IMMYIO
COBPEMCHHOCTIY HHPOPMAILHIO.

YcTaHaBIMBaTh — NPUYHUHHOCICACTBEHHBIC  CBS3H,
CTPOWTh  JIOTMYECKYIO  Ielb  PACCYXICHHA U
JIOKa3aTeNnbCTB.
BszammopeficTBoBaTh B Tpymme B IIpolecce
BBICTYTIICHHUSL.

26 IIpaktnyeckas pabota [TpoBOANTH SKCHIEPUMEHT, (PUKCHPOBATH PE3yabTaThl U
Ne 12. W3yyenue HUHTEPIIPETUPOBATH UX.

OBITOBBIX OTXOJIOB. OrcHUBaTh 3HAYCHHE YTWIM3AIUH U IepepadOTKU
PaspaboTka MPOEKTa OBITOBBIX OTXOJIOB.

pa3nenpHOTO cbopa

Mycopa.

27 O06o01IcHNE 3HAHUH AHanmu3 COOCTBEHHBIX JIOCTHKCHUI B TO3HAHHUH
«[Ipoucxoxaenue ©CTECTBO3HAHUSA M METOJOB €ro IMO3HaHHSA. AHamu3
KI3HH  Ha  3emIe. pe3ynbTaTOB  KOHTPOJBHON  paboTel W mmyTei
YpoBHH  OpraHU3aAINH JTOCTIDKEHUS JKEIIAeMOT0 YPOBHS YCIICTITHOCTH.

JKU3HU. OCHOBBI
9KOJIOTHH.
DBOJIIOLIMOHHAS
TECOPUSI»

VI AdunoTnyeckue
paxropsbl u
NpHUCNOCco0JeHHOCTh K
HUM JKABBIX
OPraHu3MoB.

28 [Ipaktndeckas paboTa [IpoBenenue sKCIEPUMEHTA C COOTIOACHUEM TEXHUKU
Nel3 «3yuyenue Oe3omacHOCTH, HaOMIOJeHNEe 3a HHUM, OIICHUBaHUE
MIPUCTIOCOOIEHHOCTH pe3ynbTarta
OpraHM3MOB K Cpefie
obuTaHus»

29 [Ipaktndeckas paboTa [IpoBenenue sKCHEpPUMEHTA C COOMIOACHUEM TEXHUKH
Nel4 «3yuyenue Oe3omacHOCTH, HaOMIOJeHNEe 3a HHUM, OIICHUBAaHUE
BOJIHOBBIX CBONCTB pe3yabTara
CBETa»

30 [Ipaktndeckas paboTa [IpoBenenue IKCIEPUMEHTA C COONIOACHUEM TEXHUKHU
Nel5 «3yuenue Oe30macHOCTH, HAONIOJACHWE 3a HUM, OIICHUBAHHE
U300paKeHUs, pe3ynbTara
JaBaeMOro JIMH301»

31 [Ipaktnueckas paboTa [IpoBenenue IKCIEPUMEHTA C COONIOACHUEM TEXHUKHU
Nel6 «3mepenue Oe3omacHOCTH, HAONIOJACHWE 3a HUM, OLCHHBAaHUE
YIeIbHOU pe3yibpTaTta
TEIUIOEMKOCTH BOJIBI»

32 [Ipaktndeckas paboTa [IpoBenenue dKCIEPUMEHTA C COONIOACHUEM TEXHUKHU

Ne 17  «3yuyeHue
JKECTKOM BOJIbI "

OezomacHocTH, HAONIONEHHME 32 HHM, OICHUBAaHUE
pesynbTara




yCcTpaHeHue ee
HKECTKOCTH»

33 [Ipaktnueckas paboTa [IpoBenenue sKCHEpUMEHTA C COONIOACHUEM TEXHUKH
Nel8  «HccnemoBanue 0€e30IIaCHOCTH, HAOJIOJEHHE 34 HHUM, OICHHBAHHE
Cpenbl pacTBOpa COJIEH 1 pe3ynbpTara
COKa PACTEHUN»

34 [MpakTnyeckass paboTa [TpoBenenue 3KCIEpUMEHTa C COOJIOJJCHUEM TEXHUKHU

Nel9 «3yuenne
COCTaBa IOYBBI»

0€e30IIaCHOCTH, HAOJIOJEHHE 3a HHUM, OICHHBAHHE
pe3ynbTara




