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2022 ropj,

PaGouass mporpamma mo y4yeOHOMY Kypcy «EcTecTBo3HaHHME» COCTaBJeHA Ha OCHOBE
IpuUMepHOM paboyast mporpamMma yueOHoro kypca «EcrecTBo3HaHue» 5-6 Kiaccsl
CornacHo yuebHomy tuiany MBOY «Aepurckas COIll» ocHoBHOW 00pa3oBarenbHON
pOTrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHus, porpaMma paccuutaHa Ha 68 yacos:
[Iporpamma paccunTtana Ha 2 Toga 00yUCHHS:

Kiacc KonuyectBO wacoB 1o yuyeOHOMYKOIMYECTBO YAaCOB B HEJEIIO
MIaHy

5 Kiacc 34 1

6 Kmacc 34 1

Pabouass mporpamma npeaHasHayeHa JUlsl opraHu3anuu npouecca oOyudenus no YMK mnop
penakuueit B.U. CuBornazoBa
1. B.U. Cusornazos. Ilpumepnas pabouast mporpamMma yuebHoro kypca «EcrecTBo3HaHUE»
5-6 xiaccel. M.: BUHOM. Jlaboparopust 3Hanuii, 2020
2. YueOnuk. EcrectBoznanume. 5 kmacc: CusoriazoB B.U./ Axynenko B.JI./Tabpycesa
H.N. M.: BUHOM. JlaGopatopus 3nanui, 2020r
3. VYueonuk. EctectBo3nanme. 6 kimacc: CuBoriazoB B.U./ Axynenko B.JI. /T'abpycesa
H.N. M.: BUHOM. JlaGopatopus 3Hanuii, 2020r



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA

OcBoenne kypca «EcTecTBO3HaHUS» B OCHOBHOHM IIIKOJIE HANpaBJIEHO HA JOCTHXKCHHE
0o0y4JaromUMUCS JIMYHOCTHBIX, MPEIMETHBIX U METaNpeJAMETHBIX pPe3yJbTaTOB OCBOCHUS
OCHOBHOHM 00pa3oBa TeJIbHOM MPOrpaMMBbI.

JIM4HOCTHBIMU pe3yibTaTaMu U3y4eHUs Kypca «EcTecTBO3HAHUE) SBISIOTCSA:

— pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIJICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM
yUanmxcs;

— (¢dopMUpOBaHME MOTHUBALIMM K U3YYEHHUIO B JallbHEHIIEM OHOJOTHH, XUMHH, (UUKH,
ACTPOHOMMHU;

— BOCIHTAHHE OTBETCTBEHHOTO OTHOIICHHS K MPHPOJAE, OCO3HAHUE HEO0OXOIMMOCTH
3aIUTHl OKPY>KAIOIIIEH CPEIbI;

— (¢dopMUpOBaHHE JIMYHOCTHOTO OTHOUICHHS] APYr K JPYTY, K yUYUTEIIO.

MeTtanpeaMeTHBIMU pe3yIbTaTaMU U3YUYE€HUS Kypca SBII- IOTCS:

— OCBOGHHE IIPHUEMOB  HCCIEJOBATEIbCKOM  JESATENbHOCTH  (COCTAaBIICHHWE  IUIaHa,
UCIIOJIb30BaHUE IPUOOPOB, (POPMYTHPOBKA BBIBOJIOB U T. I1.);

— (¢opMupoBaHHE TPUEMOB pabOThl ¢ WHOpMalMel, MpeacTaB- JICHHON B pa3iU4HON
dbopme (TabnuIIbl, pUCYHKH, CXEMBI, GOPMYIIBI U T. 11.), HA Pa3IMYHbIX HOCUTEISIX (KHUTH,
Untep- ner, CD, nepuoanueckue u31aHus v T. 1.);

— pa3BUTHE KOMMYHHKATHBHBIX YMEHHUH ¥ OBJQJICHUE OIBITOM MEXKIMYHOCTHOU
KOMMYHHUKaIMu (BEIEHUE IUCKYyCCHMH, pa- 0oTa B Tpynmax, BBICTYIUIGHHE C
COOOIIECHUSMH U T. 1.).

[TpeameTHBIMU pe3ynbTaTaMu U3ydeHus Kypca «EcTecTBO3HaHHME» SIBISIOTCS:

— ocBoeHHE 0a30BBIX €CTECTBEHHOHAyUYHBIX 3HAHWH, HEOOXOAMMBIX IS JAIbHEHIIero
U3YUEHHS CHCTEMAaTHYECKUX KYPCOB €CTECTBEHHBIX HAYK;

— (opMHpOBaHUE ITEMEHTAPHBIX UCCIIEI0BATEILCKUX YMEHUH;

— TpUMEHEHHUE NOTYyYEHHBIX 3HAHUI U YMEHU JUIsS pEIIeHUs TPAKTUUYECKHX 3a71ad.

5 kuaace

Y4eHuK HayYyuTCst

Bhiiensate 0ObEeKTHl M3yUeHUs! €CTECTBEHHBIX HAYK aCTPOHOMUU, (PU3MKH, XUMHUHU, Teorpadui,
OHMOJIOTHUHU, DKOJIOTHH.

[TpuBOANTE MPUMEPHI B3aUMOCBS3€H B IPUPOJIE.

OOBSICHITH CYIIHOCTH MOHATHI «METO», «TUIIOTE3a.

HaspiBaTe HayuHble cMOCOOBI/YpDOBHM TO3HAHHUS MHpPA, pPa3IddaTh METOABl HAYYHBIX
ucclieoBaHmid (HaOI0IeHNE, ONTUCaHNe, U3MEPEHHE, SKCIIEPUMEHT, MOICTTMPOBAHNE), HA3hIBATh
ATaIlbl HAYYHOT'O HCCIIEIOBAHUS.

OmnpenensaTh ¥ MPUMEHATh MOPSIOK JISHCTBUI HCCenoBaTeNsi Mpu HaOIIOIEHUH, W3MEPCHUN
IPUPOIHBIX O0BEKTOB, MPH MTOCTAHOBKE OMBITA (IKCIIEPUMEHTA).

XapakTepu30BaTh BKIJIAJ] 3apyOCKHBIX M OTEYECTBEHHBIX YYCHBIX B PA3BUTHE €CTECTBEHHBIX
HayK.

OnwuceIBaTh TPEACTABICHUSI TEPBOOBITHBIX JIOACH O TPUPOJAE, MPEICTABICHHUS O CTPOCHHUU
Bcenennoii y qpeBHUX Hapo10B U B paHHeM CpeIHEBEKOBbE.

[lepeuncnars NpeAnochUIKK U OOBSICHITH 3HaUeHue Benukux reorpaduyeckux OTKPHITUI.
OnwuceIBaTh MO0 MOJICNIM BHYTPEHHEE CTPOCHHUE 3EMITH.




CpaBHHMBATH 10 PUCYHKY BHYTPEHHEE CTPOCHHUE TUIAHET- TUTAHTOB U MJIAHET 36MHOM TPYIIIIHI.
CpaBHuBaTh rumnote3bl 0 BosHukHOBeHHH 3emuid M. Kanra u I1.-C. Jlamutaca, XK. broddona u JI.
JxuHCca, OMUCHIBAaTH COBPEMEHHBIE MPEJICTABICHUS] O BOZHUKHOBEHUU U pa3BUTUU COJIHEUHOMN
CUCTEMBI.

OnuceiBaTh CIOUCTYIO CTPYKTYpY 3€MJM, Ha3blBaTh M pac- IM03HAaBaTh Ha PUCYHKE
reoJoru4ecKre 00010YKN 3eMITu.

[IpuBoANTH NMpUMEPHl XMUMHUYECKUX 3JIEMEHTOB, MPOCTBHIX W CIIOXKHBIX BEIIECTB, BEIIECTB C
MOJICKYJISIPHBIM U @TOMapHBIM CTPOCHUEM.

OOBSICHITH CYIIHOCTH MOHSITHI «TOPHBIE MIOPOJIBI», KMUHEPATIBI», «PeIbedy, «KIHUMAT.
OrnuceiBaTh 0COOEHHOCTH OBEPXHOCTH M aTMOC(epbl 3eMIIH ociie €€ 00pa30BaHHUs.

BhISBISAT, TpPU3HAKK MHHEPAIOB W/WIM TOPHBIX IOPOA Y TMecka B XOJE BBITOIHEHUS
MPAKTUYECKON pabOTHI.

[IpuBoaNTh NpUMEPHI MAJCOHTOJOTMUECKUX CBUJIETEIBCTB TMOSBICHUS Ha 3eMJie >KUBBIX
OpPraHU3MOB.

OnuceIBaTh XKU3HB B JIPEBHEHIIIEM OKeaHe, OCOOCHHOCTH CYIIH W aTMOC(epbl ApeBHEH 3emiu,
Ha3bIBaTh MPUYMHBI Hauasa 3aceieHUs CYIIN KUBBIMH OPTaHU3MaMH.

Ha3spiBath (hakTopsl, MOBIMSBIINE Ha BOSHUKHOBEHHE pebeda 3emiTu.

HazpiBaTh ycClIOBUS, BIUAMOIIME HA KIUMAT, OOBICHATH KaK KIMMAaT BIHUSET Ha 3EMHYIO
MMOBEPXHOCTb.

[IpuBOIUTH MPUMEPHl U OMUCHIBATH YHUKAIBHBIE MPUPOJIHBIE OOBEKTHI 3€MJIM, HA3bIBaTh
0coOeHHOCTH 3emiid, 00YCIIOBUBIIIUE )KM3Hb Ha TIJIAHETE.

BbIsBiasTE 001IME U OTIMYUTENbHBIE MIPU3HAKU TeJl KUBOM U HEKUBOHM MPHUPOMABI, HA3BIBATh U
PacKpbIBaTh COACPIKAHUE OCHOBHBIX MTPU3HAKOB KHBOTO.

PackpeiBaTh J1OHay4YHBIE W TIEPBBbIE HAy4YHbIC MPEACTABICHUS O MPOUCXOXKICHUH >KU3HU.
PackpriBaTh COBpeMEHHBIE B3TJISAIbI HA BOZHUKHOBEHHE )KM3HU Ha 3eMIIe.

OOBSICHATH CYIIHOCTD MOHSATUI «IBOIIOLIUAY, «BUI, «piiopay,

«payHay, «cpema OOUTaHHS», «MECTO OOMTAHUS», «IIPUPOJHOE COOOIIECTBOY», «OHUOIIEHO3Y,
«9KOCHUCTEMAaY, «II€Ib MUTAHU.

XapaktepuzoBaTh ocoOeHHOCTH opranu3MoB [lapctB bakrepun, ['pudsl, Pactenus, JKuoTtHsie,
UX pOJib B IPUPOJIE U KU3HU YEIIOBEKA.

Xapaktepu3oBaTh OCOOCHHOCTH PACTEHUUW M KUBOTHBIX KPYITHBIX CHUCTEMATHYECKUX TPYIIIL,
O0COOCHHOCTH JIMIIAHUKOB KaK CUMOMOTHYECKIX OPTaHU3MOB.

OnuchIBaTh ATl Pa3BUTHUS KU3HUA HA 3eMIIe.

Briienste ycnoBus Ha3eMHO-BO3AYIIHOM, BOJAHOM, MOYBEHHON OpPraHU3MEHHOU cpell OOuTaHUs,
MPUBOAUTH TPUMEPHl TPUCTIOCOOJICHHOCTH KUBBIX OPTraHU3MOB K YCJIOBHSM HA3eMHO-
BO3/IyIITHOM, BOJHOM, TOYBEHHOMN, OPraHU3MEHHOM cpe/l 00UTaHus.

[IpuBOANTHL MPUMEPHI Pa3HBIX BUJIOB MIPUPOIHBIX COOOIIECTB, HCKYCCTBEHHBIX dKOocHCTeM. 10
HazpiBaTh M XapaKkTepu30BaTh KOMIIOHEHTHI MPHPOJHOTO COOOIIECTBA, MPUBOJIUTH MPUMEPHI
Lernei MuTaHus.

[TpuBOIUTE TIPUMEPHI U BBIACIATH OCOOEHHOCTH PACTCHHMH M >KUBOTHBIX PAa3HBIX MATEPUKOB,
OCOOEHHOCTH KUBBIX OPTaHU3MOB MOPEH M OKEaHOB, XapaKTepPHU30BaTh OCOOCHHOCTH CTPOCHUS
JKUBBIX OPTaHU3MOB — OOHTATENeH pPa3HbIX MPH- POIHBIX 30H.

OOBSCHATh CYINIHOCTh TIOHSTHS  «PAachl», BBUICNATH XapaKTepHbIE TMPHU3HAKU  JIHOJEH
€BPOIEONIHON MOHTOJOUIHOW M SKBATOPHAIBHOM pac, OOBICHATh UX MPUCTIOCOOUTETHHOE
3HAYCHHE.

HaspiBaTh 1 XapakTepu30BaTh BaXKHEHIIINE 3TANbl CTAHOBJICHUS YEIOBEKA.

Joxa3piBath Te3uC «UemoBeK — OMOCOMAIBEHOE CYIIIECTBOY.

YYeHUK NOAYYUT BOBMOXKHOCTh HAYUYUTHCS

Hcnonp30BaTh TIpH BBIMOJHEHUW Y4YEOHBIX 3aJaHWN HAyYHO- TOMYJSIPHYIO JIUTEpPaTypy IO
€CTECTBO3HAHMIO, CIIPABOYHbIE MaTepHalibl, pecypcsl UHTepHeTA.

OcHoBaM HCCIEA0BATENbCKON M MPOEKTHOW NEATENILHOCTH MO WM3YYEHUIO MPUPOJBI, BKIIOUast
yMmenust OpMyTUPOBATh 33a9d, IPEACTABIATH pabOTy Ha 3alIUTY U 3alIUIIATH €¢.




OOHapyXuBaTh CBSI3b 3HAHWI/YMEHUH MO €CTECTBEHHOHAYYHBIM MPEAMETaM M T'YMaHUTAPHBIM
npeaMeTaMm.

OpHEeHTUPOBATBCS B CHCTEME MOPAIbHBIX HOPM M IIEHHOCTEH 1O OTHOIICHHIO K OOBEKTaM
JKUBOW TIPUPOJBI (IIPU- 3HAHWE BBICOKOW IEHHOCTH JKU3HM BO BCEX €€ IPOSBIICHHSIX,
JKOJIOTMYECKOE CO3HAHHE, SMOIIMOHAILHO-I[EHHOCTHOE OTHOIICHHE K OOBEKTaM >KHUBOM
MIPUPO/IBI).

CoznmaBaTh COOCTBEHHBIC THCHbMEHHBIE M YCTHBIE COOOIICHHWSI Ha OCHOBE HECKOJIBKUX
UCTOYHMKOB  HMH(POpPMAIIMHM, COMPOBOXAATh  BBICTYIUICHHE  IPE3CHTALMCH,  yYUTHIBAs
OCOOCHHOCTH ayJAUTOPHH CBEPCTHHKOB.

PaGoTaTh B rpyIine CBEpCTHUKOB MPHU PEIICHUN MTO3HABATEIBHBIX 33/1a4 CBA3aHHBIX, YIUTHIBATh
MHEHUE OKPYKAIOIIUX U aJICKBATHO OIICHUBATh COOCTBEHHBIN BKIIA/ B JIEATEIBHOCTD TPYIIIHI.
CoBeplIeHCTBOBATh HABBIKM YMTATEIbCKOU U opdorpaduuecKkoil TpaMOTHOCTH.

6 KJaacc

Y4ueHuk HaydnuTCs

OOBSICHITh CYIIHOCTh TMOHATHS «aCTPOHOMES», XapaKTEPU30BaTh OCHOBHBIC ITAIlbl Pa3BUTHUS
ACTPOHOMUH.

Vka3piBaTh Ha Mojieln noyioxkenne CoiHia u mianeT B COJIHEUHOM CUCTEME.

[IpoBoauTh KIacCHU(PHUKAIUIO TIUIAHET, CPaBHMBATh IUIAHETHI 3E€MHOI TPYMIBI Ha OCHOBE
OCOOCHHOCTEH MX CTPOCHHMSI; BBIJICIIATh XapaKTePHbIC MPU3HAKY TUIAHET-TUTAHTOB.

BrinensiTe XapakTepHble IPU3HAKH aCTEPOUI0B, KOMET, METEOPOB, 3BE3I.

Haxomuthk ocHOBHBIE co3Be31ust CeBEpHOTO MOTYIIAPHS TIPU TOMOIIIH KapThl 3BE3THOTO Hea.
Boizensate 00beKT u3ydeHuss OuoyorWd. XapakTepu3oBaTh OUOJNIOTMIO KaK CUCTEMY Hayk,
pPacKpbIBaTh 3HAUYCHUE OMOJIOTHUECKUX 3HAHUM.

OOBSICHATD CYIIHOCTD MOHATHI «KJIETKA», «TKaHb», «OPTraH»,

«CHCTEMa  OPTaHOB»,  «IUTAHHE»,  «ABTOTPOPBI»,  «reTepoTpodb»,  «HOTOCHHTE3Y,
«IHIIEBapECHHEY, «IBIXaHUEY, «ra3’000MeH, «0OMeH  BEIIECTBY, «BBIIETICHUEY,
«PaA3IPAKUMOCTEY, «PEPIICKC», «PA3MHOKECHUEY, «TAMETay, «OIBUICHUEY, «OTIIIOJJOTBOPCHHE.
[IpuBOaUTH MpUMEpPHl BUIOB TKaHEH, OpPraHOB, CHCTEM OPraHOB pACTEHUl W >KUBOTHBIX,
Ha3bIBaTh MX (DYHKIUH.

XapakTepu30BaTh KUBOW OpraHNU3M Kak OMOIOTUYECKYIO CUCTEMY.

CpaBHUBaTh 0COOEHHOCTH aBTOTPO(HOTO U reTepOTPOPHOro CrIoCOOOB MUTAHUS.

OnuceiBaTh OCOOCHHOCTH THTaHUS pPACTEHUM, pacKpbIBaTh CYIIHOCTH BO3AYIIHOTO U
MMOYBEHHOTO TTUTAHUS PACTCHUH.

O060CHOBBIBaTh OHOJOTHYECKYIO PpOJIb 3E€JEeHBIX PACTEHUH B MPUPO/IE.

OnuceiBaTh TMUTAaHUE H THIICBAPCHUE Yy KUBOTHBIX, BBIICISATH OCOOCHHOCTH CTPOCHUS
MUIIEBAPUTENBHBIX CUCTEM KUBOTHBIX

HaspiBaTh W ONMHCHIBATH MPOBOJSIIME CHCTEMBI PACTCHUN M JKUBOTHBIX. PacKpwIBaTh pOJIb
KPOBEHOCHOU CHCTEMBI, KPOBH B TPAHCIIOPTE BEIIECTB y KUBOTHBIX OPTaHU3MOB.

Ha3zpIBaTh OpraHbl, y9acTBYIOIIKE B MPOIIECCE ABIXaHHS PACTCHHHA W KHBOTHBIX.

Boigensate 0coOGHHOCTH BBIJICICHHUS y PACTEHUN W >KUBOTHBIX, XapaKTEpU30BaTh 3HAUYCHUE
BBIJICJICHUS B JKM3HM JKHBBIX OPraHu3MoOB. [IpHMBOIWTH JT0Ka3aTeinbCcTBa TOTO, YTO OOMEH
BEIIECTB — BaKHEHIIHMI MPU3HAK KUBOTO.

XapakTepru30BaTh CTPOSCHUE OIMOPHBIX CHCTEM PACTEHUH W YKUBOTHBIX, OOBSICHATH 3HAUYCHUC
OTIOPHBIX CHCTEM JUIsl JKUBBIX OPTaHW3MOB, BBISBIATH MPHU3HAKKH OMOPHBIX CHCTEM,
YKa3bIBAIOIIUE HA B3aUMOCBSI3b UX CTPOCHUS C BBITOJHICMBIMH ()YHKITHSIMH.

[IpuBoaUTE, TpUMEpPHl M XapaKTePU30BaTh CHOCOOBI JBWXKCHHUSI SKMBOTHBIX, HAIHYUS
JIBUTATEIILHOM AaKTHBHOCTH Yy PACTCHHN; OOBSCHATH pPOJb JBMKCHUS B JKU3HHU IKUBBIX
OpPTaHW3MOB; yCTaHAaBIWBaTh B3aHMMOCBS3b MEXAY Cpeloid obOutaHus © crocobamu
TIePEIBIKEHUS OPTaHNU3Ma.

HaspiBaTh 4acTu perymsiTOpHBIX CUCTEM, OOBSCHSATH POJIb HEPBHOW M SHAOKPUHHOW CHUCTEM B
PETYJSAIMA  TPOIECCOB  JKU3HEACITEIIPHOCTH  OPTaHM3MOB, pe(IECKTOPHBIM  XapakTep
JESITEIIbHOCTH HEPBHOM CUCTEMBI.




IIpuBOAUTE IPUMEPHI IIPOSIBIICHUS PEAKLUN PACTEHUI Ha U3MEHEHUs B OKPYKAIOLIEH cpelie.
XapakTepHu30BaTh POJIb PA3MHOXKEHUS B JKM3HMU KHUBBIX OPraHU3MOB; BBISBIIATH OCOOEHHOCTH
0ecronoro U MOJIOBOTO Pa3MHOXKEHHUS; ONPENENATh MPEUMYIIECTBA I10JIOBOIO Pa3MHOKEHUS
nepes OecronibIM; Ha3blBaTh M ONKMCHIBATh YacTH LIBETKA, yKa3blBaTh MX 3HA4y€HUeE; JAesarb
BBIBOZIBI O OMOJIOTUYECKOM 3HAYCHHUHU I[BETKOB, TIOJIOB U CEMSIH.

OnuceiBaTh  OCOOEHHOCTH POCTa M pa3sBUTHS  PACTEHMs; XapaKTepPU30BaTh  dTallbl
VHJMBUIYAJIbHOTO Pa3BUTHSI PACTEHUM.

BriaensaTe npenMyInecTsa BHyTPEHHETO OIJIOJOTBOPEHHUS.

PackppiBaTh OCOOCHHOCTH DPa3BHUTHS >KUBOTHBIX; CPAaBHHBATh NPSAMOE W HEMPSIMOE pa3BUTHE
JKUBOTHBIX.

[TpuBOANTH MPUMEPHI CHCTEM M KOMIIOHEHTOB, MX COCTABIIAIONIUX; MPUMEPHI OMOIOTMYECKHX
CUCTEM M KOMIIOHEHTOB, MX COCTaBIIAIOIIMX; HA3bIBATh €AMHUIIBI CTPOCHMS JKUBBIX OPraHU3MOB
(KJIETKM, TKaHH, OPTaHbl); BBIABIATH B3aUMOCBS3b MEXKAY OCOOCHHOCTSIMH CTPOCHUS KIETOK,
TKaHel, OpraHoB ¥ UX (QYHKLIUSAMH; apryMEHTUPOBaTh Te3UC «JIr000i1 opraHusmM — 3TO CI0XkKHast
Ouosornyeckass CUCTEMay.

[TprBOANTE MPUMEPHI OTKPBITUN XUMHHU, OKA3aBILIUX BIUSHUE HA PA3BUTHE OUOJIOTUH, (PU3HUKH.
OOBSICHATDH CYIIHOCTh HOHSITUN «BEIIECTBO», «XMMHMUECKOE SIBJICHHE», «UUCTOE BEILECTBOY,
«CMECBH)», «TOMOTE€HHAsl CMECHY, «TE€TEPOTE€HHAsI CMECH.

[TpuBOIUTE MpUMEPHI YUCTHIX BEIIECTB U CMECEH.

ITpoBoaUTH Ta0OPATOPHBIE OMBITHI 110 PA3JEICHHIO TOMOT€HHBIX U T€TEPOreHHbIX CMECEH.
[TpuBoaUTE HpUMEpBl OTKPHITHM YYEHBIX, BHECUIMX CYILIECTBEHHBIM BKJIAJ B pa3BUTUE
XUMHUYECKON HayKH.

Ha3biBaTh oTIMUMTENbHBIE TPU3HAKY HAYYHBIX 3HAHUM.

OOBACHATH CYIIHOCTb MOHATUN «METOJI HAyYHOI'O [TO3HAHUAY», «HAOIIOAEHUEY, «IKCIIEPUMEHTY,
«CpaBHEHUE», «U3MEpPEHUE», «OIHUCAHUE», «MOJEIUPOBAHUEY», «ATOM», «MOJIEKYJay,
«XUMHUYECKHUH 2JIEMEHTY, «IIPOCTOE BELIECTBOY,

«@JUIOTPONUS», «CIOKHOE BEILIECTBOY, «XUMHUYECKas pop- Myna», «HEOpraHMUECKHUEe BELIECTBaY,
«OPraHUYeCKUE BEIIECTBA», «METAJIBI», «HEMETAJIbl», «HEOPraHMUYECKHE BELIECTBAY,
«OKCHJIBI», «KHCIIOTBD). «OCHOBAHUS», «COJINY,

«OPraHNYeCKHUE BEILIECTBAY.

O6o3HauaTh HEKOTOpbIE XHMHUYECKHE OJJIEMEHThl JaTMHCKUMH OyKBaMU W TPUBOIUTH HX
MEXyHapOJHbIE HA3BaHUS.

PackppiBaTh mnpakTHYeCKOE 3HAUEHUE OTKPBITUS MEPUOJUYECKOr0 3aKOHa Il Pa3BUTHUS
XUMHUYECKON HayKH.

[TpuBOIUTE MpUMEpPHI MPOCTBIX U CIIOKHBIX BEIIECTB, NMPUMEPHI HAyYHBIX M TPHUBHAIBHBIX
Ha3BaHMUU BEILECTB.

KnaccupunupoBate BemiecTBa Ha MeTaUIbl W HEMETAUIbl MO (PU3MYECKMM CBOMCTBaM,
IIPUBOJUTH IIPUMEPHI METAJIIIOB U HEMETAIIIIOB.

XapakTepu30BaTh CBOMCTBA M 3HAUYEHUE KHUCIOPOJA; XapaKTepuU3OBaTh COCTaB, CBOMCTBA U
¢byHkuuu atMocdepsl; 000CHOBBIBATh 3HAYSHUE 3AIIUTHI aTMOC(EPHI OT 3arpsS3HEHUS.
[IpuBoauTE, TpHUMEPHl U OMUCHIBATH CBOWCTBA HEKOTOPBIX OKCHAOB, KHCIOT, OCHOBAaHUMN
(TMAPOKCUIIOB) M COJIEH; IPU- MEPbI IPUMEHEHUsS] OKCUI0B, KHCIOT, OCHOBaHUN (THAPOKCHIOB)
U COJIEH.

XapakTepu30BaTh CBOICTBA U 3HAUEHUE BOJBL.

[TpuBOIUTE MpUMEPHI U OMUCHIBATH CBOMCTBA HEKOTOPHIX OPraHUYECKHUX BEIIECTB.
XapakTepu3oBaTh OMOJIOTHYECKOE 3HAUYEHHE YIJIEBOJOB, OENKOB, JXUPOB (JIUIUAOB) H
HYKJIEMHOBBIX KHUCJIOT.

[TprBOANTE MPUMEPHI YACTO UCTIOIB3YEMBIX B OBITY OPIraHUYECKUX BEIECTB.

OOBSICHITH CYIIHOCTh MOHATHH «pHU3NYECKOE SBICHHEY,

«MaTepus», «mone», «puznyeckas BeIMUUHA», «U3MEPEHHE», «IIPSIMOE HU3MEpEHHUe»,
«KOCBEHHOE U3MEPEHHEY, «CKOPOCThY, «OTHOCUTEIBHOCTBY, «MHEPLHUA», «CHUIIa», «paboTay,
«MOIIHOCTBY, «3HEPTHUSI.



Ha3zpiBaTth 00bEKT M3yueHUs! (PU3UKM; BBIIENATH MPU3HAKK U TPUBOIUTH MPUMEPHI (PU3UUECKUX
SBJICHUH; IPUBOJUTH MIPUMEPHI CBSI3U (HU3UKH C JPYTUMU HAyKaMHu.

PackpriBaTh 3HaueHHE U3MEpEHUS (U3NYECKUX BEIWYMH NPU (PU3UYECKUX HCCIICAOBAHMSIX;
CpaBHMBaTh (pU3MUECKHE BEJIMYMHBI, B TOM YHCJE MPEACTaBICHHbIC B Pa3HOIl pa3- MEpHOCTH;
pelaTth 3aJa4d, OCHOBAHHBIE HAa MPOCTEHUIIMX MaTeMaTHUYECKHX pacueTax C HCII0JIb30BAHHEM
bu3nYECKUX BETUYHH.

OOBSACHATH CYIIHOCTD MOHSATUN «MEXAHUYECKOE IBUKEHUE,

«TPAEKTOPUSD», «IIYTh», «IPIMOIMHENHOE IBUKEHHUEY, «PABHOMEPHOE JIBHIKEHHEY, KCKOPOCTHY.
PaznnuaTh NOHATHS «CKOPOCTh PABHOMEPHOI'O ABMXKEHUS» U «CPEIHSSA CKOPOCTb.

[IpuBOANTE IPUMEPHI OTHOCUTEIBHOCTH JIBU>KEHHUS TEJL.

[IpencraBisTh MyTh, BpEMs M CKOPOCTh B 3HAKOBOCUMBOINYECKOH (hopme.

Bbruncnsate ckopocth 1o (opmyiie; onpenensiTh CPeIHIO CKOPOCTh IBHKEHUS Teja; pellarh
IIPOCTEHIINE 3aJa4l Ha OIIPEIEICHUE CKOPOCTH JABHXKEHUS.

OOBSCHATH CYIIHOCTb HMOHSTUH «HMHEPLHS», «CUIa», «CHJIa TSHKECTU», «PaBHOACHUCTBYIOIIAS
cuay, «aedopmanus.

[IpuBoaNTh HpUMEpbl JBHKEHHS TENl IO WHEPUUHU, MPUMEPHl M3MEHEHHUS CKOPOCTU Tel U
nedopMaIu Mo ISHCTBUEM CHIL.

[IpuBoauTh nTpUMEpPHl B3aUMOACHCTBUS TeJ; MPEACTABIATH pPa3Hble CHIBI B 3HAKOBO-
CHUMBOJIMYECKON (opMe; OMpeAessTh MO PHCYHKY-CXEME HalpaBJIeHHE pPaBHOJCHCTBYIOMICH
CHUJIBL.

OOBACHATH CYITHOCTH MOHATHN «(DU3UUIECKOE TET0Y, BEIIECTBO.

[IpuBoauT, HpHUMEpPHI BELIECTB, HAXOMASIIUXCA B PA3JIMYHBIX AarperaTHbIX COCTOSHUSX;
OOBSICHATH pa3InyMe B CBOMCTBAX TBEPABIX, KHUIKUX M ra3000pa3HBIX BEIIECTB, UCXOAS M3 MX
CTPOECHHSI.

OOBSICHATH CYILIHOCTh JUCKPETHOCTH BEIIECTBA.

[TpuBOIUTE TpUMEpPHI NEHCTBUS CHJI, HE COBEpIIAIONINX PAa0OTy; MPEACTABIATH (U3MUYECKUE
BENTMYUHBI (paboTy, MOIIHOCTh M Jp.) B 3HAKOBO-CUMBOJIMYECKOW (QopMe; CpaBHUBATH
MOIIIHOCTH JBYX MEXaHNU3MOB.

OnuceIBaTh MPOCThIE MEXAHU3MBI, UCIIOJIb3YEMBIE B OBITY.

HazpiBaTh BUIBI DHEPrUH; PACKPBIBAaTh CYIIHOCTh 3aKOHA COXPAHEHHWS HEPIUH; ONMUCHIBATH
IpEeBpalleHys] JYHEPruu Ha NPOCTBIX NpHUMEpax; TMPUBOAUTH TPUMEPHI HUCIOJIb30BaHUS
YeJOBEKOM IMPEBpAIllEHUs] SHEPruM; Ha3blBaTh HCTOYHMKH OHHEPTUU JUId OBITOBBIX U
IIPOMBIIIIEHHBIX HYX]; 000CHOBBIBATh HEOOXOAUMOCTh SHEPrOCOEPEKEHHUS.

PackpeIBaTh CyIIHOCTH 3aKOHA BCEMUPHOTO TATOTEHUS.

[TpuBOIUTE MpUMEpPHl U OMHUCHIBATH (PU3MYECKHE SBICHHUS B aTrMocdepe U B Heapax 3eMid;
ONpEAEIATh IIOJIIOCA MAarHuTa C TIOMOIIBI0 MAarHUTHOW CTPENKH; NPUBOJUTH IPUMEpPHI
AIIEKTPU3ALINH.

[TpuBOIMTE MpUMEpPBI U3TYUYEHHS], KOHBEKIIUU U TEIUIONPOBOAHOCTH B IIPUPOJE.

OnuceiBaTh HM3BECTHBIE MEXAHU3MbI MPHUCIOCOOICHUS] >KMBOTHBIX K JKM3HH B XOJIOAHOM
(>kapKoM) KITUMarTe.

IIpuBoauT, TpHUMEpPHl JACUCTBUS 3aKOHOB MEXAHWKM B JKMBOW MPUPOJE, NPHUMEPHI
M03aMMCTBOBAHHBIX YEJIOBEKOM Yy TMPHUPOAbI M300peTeHHH, mpuMepsl (U3MUYECKUX SBICHHIA,
CBSI3aHHBIX C MTPEIOMJIEHUEM CBETOBBIX JTy4ei.

Y4eHHK NOTYyYUT BO3MOXHOCTb HAyUYUThCS

UCIIOJIb30BaTh MNpPU BBINOJHEHUH YYEOHBIX 3aJaHUNl HAay4YHO- MOMYJSIPHYIO JIUTEpaTypy IO
O6uosoruu, XUMHUM, GU3UKE, ACTPOHOMUH, CIIPAaBOYHBIE MaTepHalbl, pecypchl MHTepHeTa;
OCHOBaM HCCII€ZIOBATEIbCKON U MPOEKTHON NEATENbHOCTH M0 M3YyYEHHIO MPUPOIbI BKIIOUas
yMeHus GOpMYIMPOBATH 3a- auu, PEJICTABIIATh paOOTy Ha 3aLIUTY U 3aLIUIIATh €€;
oOHapyXH1BaTh CBSI3b 3HAHUI/YMEHUN MO €CTECTBEHHOHAYYHBIM IMpeIMeTaM M F'yMaHUTapHBIM
peaMeTam;

OpPUEHTUPOBATHCS B CUCTEME MOPATBLHBIX HOPM U IIEHHOCTEH 10 OTHOIIEHUIO K 00BEKTaM >KUBOM
npupozb! (TIPU- 3HAHKWE BBICOKOM 1IEHHOCTH JKM3HHM BO BCEX €€ IMPOSBICHUAX, SKOJIOTUYECKOE



CO3HaHHUE, SMOLIMOHAIBHO-IIEHHOCTHOE OTHOLICHUE K 00bEKTaM JKUBOM MPUPO/IBI);

CO3/1aBaThb COOCTBEHHBIC IHCBMEHHBIE M YCTHbIE COOOLIEHHS Ha OCHOBE HECKOJIBbKUX
UCTOYHUKOB HMH(OpPMALMU, CO- TPOBOXKAATH BBICTYIUICHWE TIPE3E€HTAlMEH, Y4WUThIBas
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB;

paboTaTb B TIpYNIE CBEPCTHUKOB IIPU pEUIEHUM II03HABATEIbHBIX 3aJa4 CBS3aHHBIX,
IUIAHUPOBATh COBMECTHYIO JESTEIBHOCTb, YYMTHIBATh MHEHHE OKPYKAIOIUX M aJCeKBaTHO
OLICHUBATh COOCTBEHHBIH BKJIAJ B JICSITEIHHOCTD TPYIIIIHI;

COJAEPKAHUE KYPCA

5 KJIIACC (35 4, 1 4 B HEenento)

Brenenue (4 u)

N3yuenue npupoipl yesnoBekoM. EcrecTBeHHbIE HAyKH (aCTpOHOMUS, PU3UKA, XUMUS, T€OJIOTHs,
¢usuueckass reorpadus, Ouonorus, sKosorusi). OOBEKTHl H3yYCHHUS ECTECTBEHHBIX HAYK.
Apucrotenp, M. B. JIOMOHOCOB — ydeHbIE SHIMKIONEAUCTH. CBS3U MPUPOIHBIX OOBEKTOB
JPYT € APYTOM U C KUBBIMH CYILIECTBAMHU.

Bo3HukHOBeHHE ecTeCTBeHHbIX Hayk. Hayuynas kaptuHa Mupa. Hayusbeii weron.
CriocoObl/ypOBHH TIO3HAHHSI MUPA: YYBCTBEHHOE (IMITMPUYECKOE) U TEOPETUYECKOE IMO3HAHMUE.
Bknan Oparocdena u ApuctoTens B pa3BUTHE €CTECTBEHHBIX HayK.

S3bIK HayKu (ITOHSTHS, TEPMUHBI, CUMBOJIBI M 3HaKH). MeTo/1bl HayKu. DMIUPUUYECKUE METOMDIL:
HaOJroIeHNe, ONMCaHue, SKCIEepUMEHT (OmbIT), u3MepeHue. Mojnenuposanue. CreuuanbHble
(uactHble) MeToabl. DakT, runoresa, Teopus. O00pyI0BaHUE JUIsl HAYYHBIX UCCIIEI0BAaHUM.
[TpakTnyeckue paboThl

[Ipaktuxym Ne 1. PazButne cemsin dacosin u ropoxa (HaOI0IeHUE)

[Tpaktukym Ne 2. Onpenenenue cpeaHeil Macchl Tena (U3MepeHue)

[Tpaktukym Ne 3. Onpenenenue pa3MepoB JIUCTOBOM MJIACTUHKYU (U3MEPEHUE)

[Tpaktukym Ne 4. BnusiHue a30THBIX yJ0OpeHUIl Ha pOCT pacTeHUsl (IKCIIEPUMEHT)

Paznen 1. PazButue 3nanuii moxaen o mupe (9 4)

[IpencraBiaeHus o MpHUpPOJE MEPBOOBITHBIX JHOAEH. 3aBUCHUMOCTb JKH3HH IE€PBOOBITHOIO
YyelloBeKa OT €ro 3HaHuil 00 oxpyxkaromeM wmupe. [IMCbMEHHOCTP — pEBOJIIOIIMOHHOE
n300peTeHue yenoBeka /i coxpaneHus nHpopmanuu. [losBiaeHne kaneHaaps.

Bo3HMKHOBEHME €CTECTBEHHBIX HAayK. Penurmo3Hoe u HaydyHoOe mo3HaHue. HaydHwlil mMeTof.
Hayunble cnocoObl/ypOBHH TO3HAHUSI MUpPA: YYBCTBEHHOE (3IMIIMPUYECKOE) U TEOPETHUECKOe
no- 3HaHue. Bknaa Dpatocdena, Apxumena, ApUcToTelNs B pa3BUTHE €CTECTBEHHBIX HayK.

S3pIK HayKH (TOHATHS, TEPMHUHBI, CUMBOJIBI M 3HAKW). MeToabl HayKH. DMIUPUUYECKUE METO/IbI
(naOmrofeHue, UW3MEpeHUe, OIucaHue, »JKcrhepuMeHT). MoaenupoBanue. CrneuuanabHbIe
(vacTHbI€) MeTO/Ibl. DAKT, TUIIOTE3A, TEOPUSI.

IIpencraBnenus o BeenenHow y ApeBHUX MHIMKIIEB, IIYMEPOB, IPEKOB. B3risaapl Ha Beenennyro
B panHeM CpenneBekoBbe. Cucrema mupa no H. Konepuuky. Benukue reorpapuueckue
oTkpeITust XIV-XVII BB., X NpeAnochbUIKM W BIWSHHE Ha Pa3BUTHE ECTECTBEHHBIX HAYK.
buoreorpaduueckue orkpertust H. M. BaBunosa.

[IpencraBnenust droAe O BO3HMKHOBEHHMH 3eMiiM. ['MroTresa — HaydHOE MpearnoyioKeHHe.
['unote3sr 0 Bo3HuKHOBeHHH 3emin (K. broddon, U. Kanr, I1.-C. Jlannac, 1. dxunc, O. FO.
[munar). CoBpeMeHHbIE NpeACTaBIeHUS O BO3HUKHOBEHHMH COJHEYHON cHUCTEMBl. 3eMis —
wianera CosiHeyHOW cucTeMbl. BHyTpeHHee cTpoeHue 3emud: sApo, MaHTUsA. 3€MHas Kopa.
CX0/1cTBO M pa3ianyre BHYyTPEHHETO CTPOCHHUS IJIAHET-TUTAHTOB U IJIAHET 36MHOMN TPYTIIbI.
Ob6onouku 3emuu: Jutocdepa, ruapochepa, armochepa. XUMHUECKHE DSIEMEHTHI 3EMIIH.
BemiectBa B okpyskaroieM Mupe. XUMUYECKHE 31EeMEHThI. ATOMBI. MOJEKYJIbI.

3emiIsi Toci€ CBOEro o0Opa3oBaHUs: OCOOCHHOCTH €€ TOBEPXHOCTH U aTMmocdepbl. ['opHbIe
nopobl. MuHepalbl, ojie3Hble HcKonaeMble. ['eonorust.

[TaneonTtonorus. IlaneoHTomorndyeckue CBUACTENBCTBA IOSBIEHHWE Ha 3€MJIE  HKUBBIX
opranu3moB. JKu3Hb B JpeBHeieM okeane. Cymia u arMmocdepa apeHeit 3emiu. JlutochepHbie
IUIMTHI, UX JBWKEHUE. MI3MEHeHne ouepTaHuil MaTepUKOB U OkeaHOB 3emud. [IpuunHel Havyana



3aceyIeHus CyIIM )KUBbIMHU opranu3maMmu. Otkpeitus A. Berenepa u Y. JlapBuHa.

Penved 3emum. dakTopsl, MOBIUSABIIME HAa BO3SHUKHOBEHHE penbeda 3emnu. JlegHuku, ux
3HaueHue Ay hopMupoBanus penbeda 3emiu. JleqHUKOBBINA iepuoa. MexkIIeTHUKOBBE.
[TpakTrueckue pabOTHI

[Tpaktukym Ne 5. Ompenenenue BpemeHu cytok no Comnmy IIpaktukym Ne 6. HaGmionenue
auHUK MarHuTHOTO ToJis [Ipaktukym Ne 7 BeisiBiieHHe TPU3HAKOB MUHEPAJIOB W/HITH

TOPHBIX MOPOJ y IIECKa

Paznen 2. O6auk 3emmu (3 )

3aBUCHMOCTh BHEIIHETo 001uKa 3emiu oT kiumata. Kimmmar.

YcnoBus, BAUSIONIME HA KIUMAT. ATMOC(EpHbIE OCaIKH.

OcoOeHHbIC, YHHKAJIBbHBIE TpUpOIHBIE 00BekThl 3emnm (Huarapckwii Bojoman, Bbombimoi
Bapeepnsriii pud, Tepputopus crpa- Hel Hunepmannapl, ['umanan, baiikan, Hopeexckue Gpopsl,
nycteiHg Caxapa, ckanel B [ocygapcTBeHHOM mNpUpPOAHOM 3amoBenHuke «CTonOb» B
KpacHosipckoMm kpae, bonbmioli kanboH pexku Komopano).

[Tnanera 3emis Kak cpea OOMTAaHHSI )KUBBIX OpraHn3MoB. OCOOCHHOCTH 3eMITH, 00YCIIOBHBIIINE
JKU3Hb Ha IUIaHETE: MOJIOKEeHHe 3eMiId OTHOcUuTeabHO ConHIa, BpanieHue 3eMiI BOKPYT CBOEH
ocu, arMocepa 3emMii ¢ 030HOBBIM CIIOEM, OTPOMHBIE 3aI1achl )KUIKOHM BOBI, TOYBA.
[TpakTuueckas pabota

[Ipaktukym Ne 8. M3mepenne BbicoThl CoJIHIIA HAJ TOPU30OHTOM M TEMIIEPATYphl BO3JyXa B
MIOJI/IEHb

Paznen 3. )Kusnp Ha 3emie (10 u)

KuBas u HexuBast npupoja. XMMHUYECKUN COCTAB XKUBBIX OpraHu3mMoB. OCHOBHbIE IPHU3HAKH,
OTJIMYAIOIIKE >KMBOE OT HEXHMBOIO: KJIETOYHOE CTPOEHHE, OOMEH BELIECTB, Pa3Apa)KMMOCTb,
Pa3MHOKEHUE, POCT, Pa3BUTUE, HACIEACTBEHHOCTb, M3MEHUYMBOCTb, AJANTALMS K YCIOBHUSIM
JKU3ZHHU.

JlonayuHble IpenCTaBICHHUS O MPOUCXOKIAEHUU KU3HU. llepBple HayyHblE MPENIONIOKEHUS O
BO3HUKHOBeHUHU XW3HU Ha 3emie (@. Penu, JI. Criammannanwy, JI. [lactep). ['unoresa o BeuHoctu
*u3HU. COBpeMEHHbIE B3IUIAAbl Ha BO3HUKHOBeHHE >Xu3HM Ha 3emuie (A. U. Omapun, JIx.
XomnaeiH).

OBosoLMs — 3TO MIpOIecC HEOOpaTUMOIo HCTOPUYECKOTO pa3- BUTHUS HKMBOH MPUPOJBIL.
['maBuble nBwkymme cuibl 3Boonuu (mo Y. JdapsBuny). PaznooOpasue KMBBIX OpraHU3MOB.
Cucrema- tuka. Knaccudwukanus xkuBbix opraHuzmoB. Bua. IlapctBa  kuBoil mpupomsl:
bakrepun, I'puObi, Pacrenus, JXuorHble. CyllecTBEHHbIE NpPU3HAKU MpEICTaBUTENEH
OCHOBHBIX IIAPCTB, UX XapaKTEPUCTHKA, CTPOEHHE, OCOOCHHOCTH >KU3HENESATEILHOCTH, MECTa
obutaHus, UX poJib B MPHUPOJAE U KU3HMU uenoBeka. llapcTtBo PacreHus: riaBHBIA MPU3HAK
(cmocoOHOCTh K (POTOCHHTE3Y), 3HaUe€HHWE pacTeHWd B mpupojae. boraHuka — Hayka o
pacrenusx. KpymHple — cucTeMaTWyecKWe  TPYIINbl  PAcTeHHWM:  BOJOPOCIH,  MXH,
ManOPOTHUKOOOpA3HbIE, TOJOCEMEHHBIE, MOKPHITOCEMEHHBIE (IIBETKOBBIE), HX OCHOBHBIC
npusHaky, MHorooOpasue. Jlumaitnuku. [apctBo JKuBOTHBIE: MHOroo0pasue KUBOTHBIX,
OCOOCHHOCTH WX CTPOCHHS, KU3HEIEATEIbHOCTH, 3HAUYECHUE B MPUPOJIEC U B KU3HU YEIOBEKa.
Kpynnele  cucremarndeckue  rpymnmbl  KMBOTHBIX:  [Ipocteitmme,  becno3BoHO4HBIE
(Kumeunononoctusie, YepBu, Mommtocku, Ynenucronorue, HWrnokoxwue), Ilo3BoHOUHBIE
(PeiOb1, 3emuoBomHbie, IIpecmbikatomuecs, [ltumpl, MiekonuTarome), WX OCHOBHBIC
NpPU3HAKH, MHOT0OOpa3He.

PazButue xxu3Hu Ha 3emuie: )KU3Hb B J[peBHEM OKeaHe; BBIXOJ PACTEHUM M )KMBOTHBIX HA CYIIIY;
Jeca KaMEHHOYTOJIBHOTO TME€PUOJa; PaclBET JPEBHUX MPECMBIKAIONIUXCS; MTULBI U 3BEpU
MIPOILLJIOTO.

Cpena m Mmecto oOutanus. HazeMHO-BO3aylIHas, BOJHAS U TOYBEHHAs Cpeabl OOWUTaHUs
opranu3mMoB. OpranusmeHHas cpefa. [IpucrnocoOIeHHOCT, OpPraHW3MOB K Cpelie OOUTaHUS.
[Tpupoansie coobmiecTBa (3Kocuctembl). CTpyKTypa MpUpPOAHOro coobiectBa. PazHooOpasue
MPUPOIHBIX coobiiecTB. EcTecTBeHHBIE MPUPOIHBIE IKOCUCTEMBI. VICKyCCTBEHHBIE COO0IIECTBA
(arposKoCUCTEMBI).



Pacrenust u XKMBOTHBIE pa3HBIX MATEPUKOB (3HAKOMCTBO C OT- JACJIbHBIMU IPEICTABUTEIISIMHU
KUBOHW MPUPOJIBI KXKI0T0 MaTepuka). JKu3Hb B MOpsiX U okeaHax. CooOIiecTBa MOBEpXHOCTH U
TOJI- I BOJBI, JOHHOE COOOIIECTBO, COOOIIECTBO KOPAUIOBOTO pHda, TITyOOKOBOJAHOE
coobmectBo. [Ipuponnbie 30HbI 3eMil: apKTHUYECKUE IYCTBIHU, TYHIpa, Taiira, CMEIIaHHbIE U
HIMPOKOJIMCTBEHHBIE JIECA, TPABSHUCTHIE PAaBHUHBI — CTENH W CaBaHHbBI, ITYCTHIHH, BJIaKHBIC
TPONMUYECKHE JIeca.

[TpakTuyeckne paboThI

[Tpaktuxym Ne 9. DkcriepuMeHTaIbHOE 0OHAPYKEHHE OPTaHHMYECKOTO BEIIECTBA

[Tpaktukym Ne 10. DxcniepuMeHTaIbHOE OOHAPYKEHHE Kpax- Maja

ITpaxtuxym Ne 11. HaGmronenue u onrcaHue 0COOCHHOCTH CTPOCHUS OaKTepHit

[Tpaktukym Ne 12. HaGnronenue u onvucanne 0COOEHHOCTH CTPOSHHS IIECHEBBIX TPHOOB
[Ipaktukym Ne 13. HaOmromeHne wu  omucaHue OCOOCHHOCTH CTPOCHHS  BOJOPOCIH
XJIAMUJIOMOHA/IbI

ITpaxtuxym Ne 14. HaGmroneHue u onycaHue BHEITHETO CTPOCHMS MXa KYKYIIIKUH JICH
[Tpaktukym Ne 15. Habntonenue u onvcanue BHEIIHETO CTPOSHUS ManopOTHUKOOOPA3HBIX
[Tpaktukym Ne 16. HaOmiomeHue u omucaHHe BHEIIHErO CTPOCHHS IIUIIEK, XBOU U CEMsH
XBOMHBIX PaCTCHUHN

[Tpaktukym Ne 17. HaOnrogeHnwe W ONMCaHWE BHEUIHETO CTPOEHUS MOKPHITOCEMEHHOTO
(1IBETKOBOI0) pacTeHUs

[TpakTukym Ne 18. BrisBiieHrne npucrnocoO0IeHHOCTH OPraHU3MOB K YCTIOBHSIM Cpebl OOMTaHUS
Pasznen 4. Yenosek Ha 3emiie (2 41)

UYenoBek — KUBOM OpraHu3M. MecTo 4esoBeKa B CUCTEME KMBOW NPUPOIBI. YesnoBedeckue
pacel:  eBpomeoujHas  (€Bpa3uiickas), MOHroJIOMJHAas  (a3MaTCKO-aMEpHKaHCKas) |
JKBaTOpHalbHas (aBcTpano-HerpouaHas). [IpucnocoOuTenbHbIN XapakTep pacoOBbIX MPU3HAKOB.
Hayunble npencraBieHus O NPOUCXOKIEHUM ueloBeka. AHTponosorus. [[peBHue mnpenku
YeJIOBEeKa: JPUOMMUTEKH M aBcTpajonuTeku. YenoBek ymenblid. YenoBeKk MNPSIMOXOASIIMM.
UenoBek pa3ymMHBIN (HEaHaepTasel, KpOMaHbOHEI, COBPEMEHHBIA 4YeloBeK). YermoBek —
OMOCOILMAIBHOE CYIIECTBO.

6 KJIACC (35 4, 1 4 B Henemnto)

Paznen 1. Mup actponomuu (5 4)

IlepBble mpencraBiaeHus Jroaeld o BceeneHHON. 3apokaeHHE M ATalbl Pa3BUTHS aCTPOHOMUU:
npeBHee Bpemsi (Monenu Bceenen- Hoit Apuctortens, Iltonmemes), cpenHee Bpems (B3TJIsbl
Huxonas Konepuuka, ['amuneo T'anmunes, xopaano bpyHo o crpoenun Bcenennoii), HoBoe
BpeMsl (COBPEMEHHbBIE KOCMUUYECKHE UCCIIEOBaHMSI, BaKHEHIIINE JaThl B OCBOEHUU KOCMOCA).
Conneunas cucrema. Ilmanersl 3emHoi rpynmsl (Mepkypuii, Benepa, 3emius, Mapc).
VYHukanpHOCTh IUTaHEThl 3emuisd. llpoucxokneHue Ha3BaHUM IUIaHET 3eMHOW rpymmbl. JlyHa.
[Tnanersl- rurantel (FOnurep, CatypH, Ypan u Hentyn). Ilponcxoxaenue Ha3BaHUM IUlaHeT-
rurantoB. Acteponasl ConHeuyHol cucteMbl. KomeTsl: BUabI, cTpoeHne. Mereopsl. MeTeopuThl.
EnvHMLIBI M3MEpEHHs pacCTOSHUN B KOCMOCE. 3BE€3[lbl — TMIaHTCKUE pac- KaJCHHbIE IIApBI,
u3yyaroue cBer. Tumsl 3Be3/] Ha (KapJiauKu, TUTaHThl U cBepxrurantel). Connue. Co3Be3nus.
I"anakTuky.

[TpakTrueckue paboOTHI

[Tpaktukym Ne 1. Habmionenue 3Be3gHoro Heba Ilpaxtuxym Ne 2. HaOmionenue 3a JlyHoid,
dazamu JlyHbl

Paznen 2. Mup 6uonoruu (11 u)

buonoruss — wnHayka o xu3HM. CoBpeMeHHass OuWOJIOrMsT — CHCTeMa HayK. 3HaueHue
OMOJIOTNYECKUX 3HAHUH.

JKuBple opranusmbl, ux mpu3Haku. KilerouHoe crtpoeHue opraHn3moB. CTpoeHHE KIIETKH.
OnHOKIIETOUHBIE, MHOTOKJIETOUYHbIE M KOJOHHAJIbHBIE OpraHu3Mbl. Tkanu. TkaHu pacTeHuil u
KUBOTHBIX. Opran. Opranbl pacTeHUH M >KMBOTHBIX. CucteMa opraHoB. CHUCTEMbI OpraHOB
KHUBOTHBIX. JKHBOW OpraHu3M — 3T0 OHOIOrnyecKas CUCTEMa.



CymHocTes mOHATHA —«nuTaHuey». CrnocoObl muTaHus  (aBTOTPOHOE, TeTepoTpodHOE).
OcCOo0eHHOCTH NUTAaHUS PACTUTENBHOTO opranu3Ma. IlouBeHHoe nutaHue. Bo3nymHoe nuranue
(poTocunTes). OcoObeHHOCTH MUTAHUS KUBOTHBIX. PasHoOOpa3ne >KMBOTHBIX 1O TUIY MHUTAHUS
(pacTuUTeNBHOSIIHBIE, XUIIHUKU, mHapa3uTsl). [lumeBapenue u ero 3HayeHue. OcoOeHHOCTH
CTPOEHUS MUILEBAPUTEIBHBIX CUCTEM KUBOTHBIX.

Ilepenoc BemecTs B opraHusMe, ero 3HadeHue. IlepenBuykeHue BEIECTB B PACTECHUMU.
OCOOEHHOCTH CTPOEHHUSI OpPraHOB PACTEHMIA, OOECIEUMBAIOUIMX MPOLECC NEepeHOCa BEIIECTB.
[lepemerieHre BelIECTB B KJIETKaX PAacTeHUH U OJHOKIETOYHBIX KUBOTHBIX. OcobeHHOCTH
IIEpeHOCa BEILECTB B OPraHM3Max MHOTOKJIETOYHBIX XUBOTHbIX. KpoBeHOCHasi cuctema, ee
cTpoenue, pynkuuu. KpoBb U ee cocTaBHble yacTH (1J1a3Ma, KJIETKU KPOBH).

3HaueHue AblxaHus. Poib Kuciaopojga B Ipoliecce PACIICIUIEHHS OPraHMYeCKUX BELECTB U
0ocBOOOXIeHUs 3Hepruu. Tumel npixaHus. [Ipixanue pacrteHuil. Posb ycThUIl M yeueBHYEK B
IIPOLIECCE JIbIXaHUsl pacTeHUH. JpIxanue >kMBOTHBIX. OpraHbl IbIXaHUS KUBOTHBIX OPraHU3MOB.
OO6men BemecTB. OCOOEHHOCTH OOMEHa BEIIECTB y pacTeHuil. Poib BblIeneHHs B Ipolecce
KU3HEJEATEIbHOCTY OpraHu3MoOB. BplneneHue y JKMBOTHBIX. BblaeneHue y pacTeHHi.
OcCHOBHBIE BBI- IECIUTEIIBHBIE CUCTEMBI Y JKUBOTHBIX.

3HaueHUE OMOPHBIX CHUCTEMbI B KM3HU OpraHu3MoB. OnopHble cucTeMbl pacTeHuil. OnopHble
CUCTEMBI )KMBOTHBIX.

JIBIkeHNe Kak BaKHEWIIas OCOOCHHOCTH >KMBOTHBIX OPTaHU3MOB. 3HAYCHHE JBUTATEIHBHOU
aKTUBHOCTH. MexaHM3Mbl, 0OecreynBaroliye JIBUKEHHUE JKUBBIX OpraHW3MOB. [IBUraTeinbHble
peakuuu pacteHuil. CBs3b KU3HEAEITENbHOCTh OpraHu3Ma ¢ OKpyXxatolie cpenoil. Perynsanus
IIPOLIECCOB JKU3HENEATEIbHOCTH OpraHu3MoB. Pa3zapaxumocts. DHIOKpUHHAA cucTeMa. JKeesbl
BHyTpeHHell cexkpenuu. HepBHasi cuctema, ocobeHHocTH crpoeHus. Pednexc. Ponp HepBHOMU
CUCTEMBI B PETYJISILUU IPOLIECCOB XKU3HEACATEIbHOCTA. POCTOBBIE BEIIECTBA PACTECHUIA.
buonornueckoe 3HadyeHHWE pa3sMHOXKEHMA. Buiapl  pa3mMHOXKEHMS. becrionoe pa3MHOMXKEHHE
pactenuii. [lonoBoe pasmHoxkeHue pacreHuil. PazMHOXXeHHE pacTeHMi ceMeHaMu. L[BeTok Kak
opran mojioBoro pasmHoxkeHus. Conserus. OmnbuieHue. J[BolHOE  OIUIOJOTBOPEHHUE.
OO6pa3zoBaHue MI0A0B U ceMsH. Poct u pa3Butue pacteHuid. MHAumBuayalbHOE pa3BUTHE.
Pacnipoctpanenne mionoB u ceMsH. COCTOSHUME TOKOS, €r0 3HAUY€HHWE B JKU3HM PACTEHUM.
Ycnosus npopactanus ceMsiH. [Iutanue u poct mpopocTKoB.

[TonoBoe pazmHOXkeHHe oOpraHu3MoB. (OCOOEHHOCTH TIOJIOBOTO PA3MHOMXEHHUS >KUBOTHBIX.
Oprasnbl osoBoro pasmMHoxeHus. [Tonossie knerku. OmnogorBopenre. OcoOEHHOCTH Pa3BUTHS
JKUBOTHBIX OpraHu3MoB. Pa3Butue 3apozbima. [locTamMOpHOHanNbHOE pa3BUTHE KUBOTHBIX.
[Tpsimoe u HenpsIMOE pa3BUTHE.

CymHOCTh MOHATHHM «cuUcTeMa», «Ouosnornueckas cucreMa». OpraHuzM Kak CJIOKHas
Ouonornyeckas cucrema. B3aMocBs3b KJIE€TOK, TKaHEH M OpraHOB B OpraHU3Max.
[TpakTrueckue paboOTHI

ITpaktukym Ne 3. M3yuenue crtpoeHMs pactutTenbHON kieTku IIpaktukym Ne 4. M3yuenue
CTpOeHHsI 1BETKOBOro pacreHust Ilpaktmkym Ne 5. H3yueHume mnepeaBHKEHHs BOABI U
MUHEPAJIBHBIX BEIIECTB B PACTEHNUN

IIpaktukym Ne 6. BereratnBHOE pa3sMHOKEHHE KOMHATHOTO PACTEHHUS

[Tpaktukym Ne 7. I3ydyeHne cTpoeHus LIBETKA

[Tpaxtuxym Ne 8. M3ydenne 0cOOCHHOCTEH pa3BUTHSI HACEKOMBIX

Paznen 3. Mup xumuu (10 u)

Xumusi — Hayka o npupoje. HayuHble OTKpBITHS XMMHH, OKa3aBIIME BJIMSHUE HA Pa3BUTHE
HayK Omosioruu, Gpu3nKu. Biusare TOCTHKEHNH XUMUYECKON HAYKH Ha Pa3BUTHE TEXHUIECKOTO
Iporpecca 4eI0BeUeCTBa.

[Ipenmer wm3ydenuss xumuu. BemectBo. Xumuyecku siBleHHs. UucCThle BemecTBa U CMECH.
['oMOreHHbIe U reTepOreHHbIE CMECH.

Cnioco0Obl paszenieHruss TOMOTCHHBIX cMeced (BbIapUBaHWE M KPUCTAILTU3AIMS, AUCTHILISALINS,
neperonka). CrocoObl pa3zeneHusi TeTepOreHHbIX cMeceil (oTcramBaHue, (UIBTPOBAHHE,



JIEUCTBHE MAarHUTOM).

OTanbl CTAHOBJIEHUS! HAYKH XMMHH. Y YEHbIE MUpPA, BHECIIHME CYIIECTBEHHBIN BKJIAJ B Pa3BUTHE
xumuueckor Hayku (P. boiinb, A. JlaByasse, M. B. Jlomonocos, JIx. JansTon, XK. [Ipycr, A.
Asoraznpo, . Bepuenuyc, JI. U. Menznenees, A. M. Bytiepos). OTiiune HAy4HBIX 3HAHUI OT
HEHAYYHBIX CBEJICHHII.

MeToapl HaydyHOTO MO3HAHMS. ODMIMPUYECKHE METOAbl HAYYHOrO MO3HaHUS (HaOIIoJeHHeE,
OKCIIEPUMEHT, CpPaBHEHHME, HW3MEPEHHE, ONMCAHME). OKCIEPUMEHT — OCHOBHOM METOJ
XHMHUYECKOW Hayku. MojenrpoBaHue.

CocraB BemecTB. ATOMHO-MOJICKYJIIpHOE yueHue. AtoM. Mosekyna. XUMUYECKUM 3JIEMEHT.
3HAaKOBO-CUMBOJIMYECKOE 000- 3HAUCHHE W HA3BaHMS XUMHUYECKHX AJIeMEeHTOB. [lepuoanueckas
cucreMa xuMuueckux 3aemeHToB . . Menaeneena.

[Ipocteie BemiectBa. Amorponusi. CrokHble BemiecTBa (XMMHYECKHE COCAMHEHMS).
Xumuueckass  ¢opMyna —  3HAKOBO-CHMBOJIMYECKOE  OTPaKEHHE  KAUYeCTBEHHOTO |
KOJIMYECTBEHHOT'O COCTaBa BellecTBa. Ha3BaHus BellecTB: HAyYHbIE U TPUBUAJIBHBIE.
Knaccugpukamuss BemectB. Heopranuuyeckue BemecTBa W OpraHMYECKHE  BEIIECTBA.
Heoprannueckue BemiecTBa: MNpPOCTbie M CiOXHBbIE. lIpocThle HeopraHnuyeckue BeEIIECTBA:
MeTauibl 1 HemeTaiwibl. CocTaB, pOpMYIIbI, MPUMEPHl HEOPraHWYECKUX BEIIeCTB. ATMocdepa:
COCTaB, CBOICTBa U (QyHKIUU. 3aniuTa aTMoc(ephl OT 3arps3HEHHUS.

CrnoxHble HEOPraHWYECKUE BEIIECTBA: OKCUbI, KHCIOTbI, OCHOBAaHUS (THIPOKCHbBI) U COJIH.
Bona.

Oprannyeckue BemecTBa. CBOWCTBA U MPUMEHEHHE OPTaHMYECKUX BEIIECTB. YTIIEBOJIBI, OCIIKH,
JKUPBI (JTUMHUIBI) U HYKJIEHHOBBIE KUCJIOTHI, X 3HAYeHHE Ui YeloBeKa. BemecTBa BOKpyr Hac:
COJIb, Caxap, COAa, CTUpaJIbHBIN IIOPOILIOK, YKCYC, JIEKAPCTBA.

[TpakTrueckue pabOTHI

[Tpaktukym Ne 1. Pa3geneHue cMecH >KEIE3HBIX ONMMIIOK W JPEBECHBIX CTPYKEK CIIOcoO0M
OTCTauBaHUsA

[Tpaktukym Ne 2. Paznienenne cMecu OBapeHHON COJIM KBApLEBOTO MecKa

[Tpaktukym Ne 3. PazneneHue ¢ mMOMOLIbIO MAarHUTa CMECH, COCTOSIEH M3 KOMOYKOB CEpPBl U
JKEJIE3HBIX CTPYKEK

ITpakTukym Ne 4. Beinenenue noBapeHHON COJIM U3 €€ BOAHOIO pacTBopa

IIpaktukym Ne 5. [lonydeHne quCTHIUIMPOBAHHOM BOJBI U3 BOJOIPOBOIHON

Paznen 4. Mup pusuxu (9 u)

®usnka — Hayka o npupoze. Ousudeckue sBaeHUs. BnusHue Qusmku Ha pa3BUTHE HAYKU U
TeXHUKHU. CBs3b PU3UKU C IPYTUMH HAyKaMHU.

®uznyeckoe Teno, pusnueckoe sBIeHHE, (u3NUecKas Benu- 4yuHa. M3mepeHue Qusmueckux
BeJIMUYMH. MaTteMaTtndeckue NedCcTBUs ¢ GU3NYECKUMU BETMUYNHAMH.

JIB>keHHe KaK €CTEeCTBEHHOE CBOMCTBO Teil. MexaHuueckoe ABMKeHHEe. OTHOCUTEIBHOCTH
IBWKEHUs. [lOHATHMS M BENUYMHBI, CIOyXKallue s OMNMCAaHUS MEXaHUYECKOro JBUKEHUS,
3HAKOBO-CUMBOJIMYECKOE HX IpejacTaBieHue. [IpsMonnHEelHOe M paBHO- MEPHOE JIBUIKECHHE.

CKopocTb.
[Tpuunna nBuxenust ten. Muepuusa. Cuna kak mepa B3aumojnenctBus Ten. Cuna  TsDKecTw,
pPaBHOJACHUCTBYyIOIAss  CHJIA. Cunel B 1pupose M TEXHHUKE. 3HAKOBO-CHMBOJIUYECKOE

npejcraBienue cuil. Jlegopmarus.

Tena w BemecTBa, AUCKPETHOE CTpoeHHe BemlecTB. CTpoeHHE KHUAKUX, TBEPABIX U
ra3zoo0pasHsix Tei. Mcnonb3oBanue GU3NUecKUX CBOWCTB TEN YEIIOBEKOM.

Pabora, mexanuueckas pabora. MomHocTh. DHeprus. [Ipocteie Mexanu3Mmbl. Vcnonb3oBaHue
MIPOCTHIX MEXaHU3MOB Y€JIO- BEKOM.

Buapl sHeprun. 3akoH coxpaHeHHs SHepruu. VICTOUHUKHM 3HEPruu, UCIOJIb3yeMblE€ YEIIOBEKOM.
BozobHoBnsieMble 1 HEBO30OHOBIIsIEMbIE pecypchl. [IpeBpallieHus sHepruM M3 OJHOTO BHUIA B
JIPYTOM.

JBmwxenne Ten CoOJHEYHOM CHUCTEMBl. 3aKOH BCEMHUPHOTO TATOTEHUA. MarHuTHbie
B3anMoJieiicTBus. Dusndeckue sBIeHUs B aTMochepe.



ObecnieueHne TeIUIOBOro OajlaHCa JKMBBIX CYIIECTB. Buapl TeruooOMeHa: H3IIydeHHE,
KOHBEKIHsI, TEIIONPOBOAHOCTh. [IpHucroco0ieHNs JKUBOTHBIX K >KU3HU B XOJIOJHOM U JKapKOM
KJIuMaTe. 3aKOHbl MEXAHUKH B KU3HU KUBOTHBIX.

[TpakTnyeckue paboThl

[Tpaktukym Ne 6. HaGmronenue 3a oOpasoBanuem teHu [Ipaktukym Ne 7. OnpeneneHue 1eHbl
JIeNIeHUs] U3MEPUTENbHBIX IPUOOPOB

[Tpaktukym Ne 8, 9. Onpenenenue cpegHell CKOPOCTH JBUKEHUS TEa

[Tpaktukym Ne 10. HaOGmrogeHue 3aBUCHMOCTH BEJIMYMHBI JeopMalud OT BEITHYHUHBI
nehOPMUPYIOIIEH CHITBI

[Tpaktuxym Ne 11. 3yueHnue BIUSHHS TEMIEpAaTypbl HA CKOPOCTh nuddy3un

ITpaktukym Ne 12. IlpoBepka ycnoBusi paBHoBecus pbruara IIpaktukym Ne 13. Omnpenenenue
IIOJIFOCOB MarHUTOB € MIOMOUIbIO KOMITAca

[Tpaktukym Ne 14. Biusgaue moniaay NOBEpXHOCTH HA CKOPOCTh OXJIAKIEHMSI )KUIKOCTH

TEMATHYECKOE INTAHUPOBAHHUE

Ne /i
5 KJIACC 34
1. Baenenue 5
2. Paznen 1. PazButre 3HaHui 101l 0 MUpe 9
3. Paznen 2. O6nuk 3emiun 3
4, Paznen 3. )Ku3ub Ha 3emite 14
5. Paznen 4. Uenosek Ha 3emie 3
6 KJIACC 34
6. Pasznen 1. Mup actpoHoMun S)
7. Pasnen 2. Mup 6uonoruu 11
8. Pazpnen 3. Mup xumuu 11
9. Paznen 4. Mup pusnku 9
HUTOIO 68




