OAOBPEHA
penieHueM
dbenepanbHOTro yaeOHO-
METOIUIECKOTO
00BEIMHEHNS 110
obmiemMy o0pa3oBaHUIO
(mpoTtoko: ot 26
okts0ps 2020 r. Ne
4/20)

HPUMEPHASA OBPAZOBATEJIbHASA
IHPOI'PAMMA
YUYEBHOI'O KYPCA
«ECTECTBO3HAHMWE»

11 OBPA3OBATEJBHBIX OPTAHU3AIINMN,
PEAJIM3YIOHIUX ITPOT'PAMMDbI

OCHOBHOI'O OBIIETI'O OBPA3ZOBAHUA

HopmaTuBHYyI0 NHpaBOBYIO OCHOBY HAcTOsIIEH HpUMEpHOM
00pa3oBaTeNbHON IPOTrPaMMBI IO YUeOHOMY KypCy
«EcTecTBO3HaHME) COCTABIAIOT CIEAYIOIINE JOKYMEHTBI:

« denepanpHbIf 3aK0H OT 29 nexadps 2012 1. Ne 273-03
«O6 o6OpazoBanuu B Poccuiickoit ®eneparuu» (manee —
®denepalibHbII 3aKOH 00 00pa3oBaHuN);

« [Ipuka3 MunuctepcTBa oOpa3oBanusi 1 Hayku Poccuiickoit
Oeneparun ot 17 gexabpst 2010 r. Ne 1897 «O06 yrBepkaeHUH
denepanbHOrO TrOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOTO O0IIIET0 00pa30BaHUSIY;

«[IpumepHast ocHOBHas oOpa3oBaTeibHasi IporpaMma
OCHOBHOTO 0011eT0 00pazoBanus (pemieHue deaepabHOro0 y4eOHO-

METOJMYECKOr0 OOBEAMHEHHUS IO 00meMy o0pa3oBaHUIO OT
1



8 anpesnst 2015 r., mporokon Ne 1/15 (B penakuuu nporokosa Ne 1/20
ot 4 ¢erpans 2020 1.).

[Ipumepnast oOpa3zoBarenbHas MporpaMma IO ydeOHOMY
Kkypcy «EcrecTBo3Hanme» (maisee — mporpaMma) paspaboraHa Ha
OCHOBE  (YHIAaMEHTAJIBHOTO  SiApa  COJCp)KaHHs  0OmIero
oOpa3oBanusi, TpeOoBaHUIl  (epepanbHOTO0  TOCYIAPCTBEHHOIO
00pa3oBaTENFHOTO CTaHJapTa OCHOBHOTO OOINEro oOpa3oBaHMs K
pe3yjibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHON MPOTrpamMMbI
OCHOBHOTO 001Iero oO0pa3oBaHUs MO BCEM Y4eOHBIM INpenMmeTaMm (B
JacTu TpeOOBaHMIA K pe3ysIbTaTaM YU4eOHBIX MPEIMETOB



€CTECTBCHHO-HAYYHOTO IUKJIAa — OWOJIOTHH, (PU3UKH, XUMHH),
[Tporpammbl popMUpOBaHUST YHHUBEPCATLHBIX YICOHBIX JCHCTBUH.

B  mporpamme  coOmomaercs — MPEEMCTBEHHOCTh  C
(denepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
HAYyaJbHOrO OO0IIEr0 00pa30BaHUSA; YYMTHIBAIOTCS BO3PACTHBIE U
NICXOJIOTHYECKUE  OCOOCHHOCTHM  ydJalMxcsi S5—6  KJaccos,
MCKIIPCAMETHLIC CBA3H.

[TporpamMmMa BKJIIOYAET MOSCHUTEIBHYIO 3aIIMCKY, B KOTOPOM
PaCKpBIBAIOTCS IICJIM HM3Y4YCHUs E€CTECTBO3HAHMWS, HaeTcs oOras
XapaKTEPUCTHKA U OTIPEIIENIIETCS MECTO yueOHOro Kypca
«EcTtecTBO3HaHME» B YYEOHOM IUIAaHE, PACKPBIBAIOTCS OCHOBHBIC
MOJIXO/IBI K OTOOPY COJIEPIKAHMSL.

IIporpamma yCTaHaBIMBAE€T ILUIAHUPYEMBIE PE3YyJIbTAThI
OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW IPOrpaMMBbl OCHOBHOTO
00111ero 00pa3oBaHus MO €CTECTBO3HAHUIO.

[Iporpamma ompexnemnsier cojaepkaHue y4eOHOro Kypca Io
rogaM oOOy4YeHHS C YKa3aHHEeM NPHUMEPHBIX YacOB Ha KaIbId
paszen.

MHOACHUTEJBHAA 3AIINCKA

Hemn U3y4YeHUs
yueOHoro kypca «EcrecTBo3HaHne»
[Tporpamma y4eOHOro Kypca «EcrtecTBO3HaHME»

pazpaboTaHa JUIs OpraHU3aluid, PEAM3YIONUX IPOrPaMMBI
OCHOBHOTO 00I1IeT0 00pa30BaHMsI.

CogepxaHue TpoOrpaMMbl HAMpaBICHO Ha JOCTHKEHHUE
pe3yNbTaTOB OCBOCHHMS OCHOBHOM 00pa30BaTelbHOW MPOrPaMMBI
OCHOBHOTO 00111ero o0pa3oBaHusi B 4acTU TpeOOBaHUM, 3a/laHHBIX
dbenepabHBIM TOCYJAPCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM
OCHOBHOTO 00ImIero oOpa3oBaHUsi K TMpeaMeTaM eCTEeCTBEHHO-
HAy4YHOTO ITHKIJIA.

CopepxaHue MporpaMMbl IMEET OCOOCHHOCTH,



00yCJIOBJIEHHbIE, BO-TIEPBBIX, 33JayaMHM pa3BUTUS, OOy4YEeHUS H
BOCIIUTaHMSI YYalIUXCs, 3aJaHHBIMU COLIMAIbHBIMU TPEOOBAHUAMU K
YPOBHIO Pa3BUTHs UX JIMYHOCTHBIX M [IO3HABATENBHBIX KaueCTB; BO-
BTOPBIX,  IPEIMETHBIM  COJAEPKaHHMEM  OCHOBHOI'O  0OIIero
o0pa3oBaHMsl;  B-TPETbUX, IICUXOJOTMYECKUMH  BO3PAaCTHBIMU
0COOEHHOCTSIMH 00y4aeMbIX.

Conepxanue nporpammsl Kypca «EcTecTBO3HaHME)» HECET B
cebe 0o0JbIION BOCHHUTATENBHBIA MMOTEHIMAN. BocmuThiBaromas
GyHKIMs Kypca 3akitodaercss B (POPMHPOBAHUHU Y OOYYarOIIUXCS
HOTPeOHOCTH MO3HAHUS OKPYXKAIOIIEr0 MUpa U CBOUX CBA3EH C HUM:
9KOJIOTUYECKH OOOCHOBAaHHBIX NOTPEOHOCTEH, MHTEPECOB, HOPM H
paBUIIL.

«EcTecTBO3HaHME» — MHTErPUPOBAHHBIN KypC, IPU3BaHHBII
0Ka3aTh COJEP’KATEIIbHO-/IEATEIbHOCTHYIO MOAJIEPKKY OCBOEHUS
nporpamMMm 1o y4eOHbIM mpenmMeram «buomorusi» u «leorpadusy,
o0ecrneynTh MpOIEAEBTUYECKY0 COJCpKATEIbHY0 OCHOBY JUIs
MOCIEAYIOLIETO CUCTEMATHUECKOTO U3YYEHUSI TIPEIMETOB «XUMUS»
n «®Duszuka». HHrerpanus pasiaMYHBIX €CTECTBEHHO-HAYUYHBIX
oOnacTeil 3HaHMA OCHOBaHAa Ha MPEJCTABICHUH O EIUHCTBE
MPUPOJIBI U 00IIEM /JIsl BCEX €CTECTBEHHBIX HAYK METO/I€ TO3HAHHUS.

B cBs3u ¢ stum wu3yuenue kypca «EcrecTBo3HaHHE» B
OCHOBHOI 1IKOJI€ HAIIPaBJIEHO HA JOCTUKEHHUE CIEAYIOUINX LEIeH:

— IPONEIeBTUKA OCHOB OMOJIOTUH, XUMHH, PU3UKY;

— (dopmupoBaHHE MEPBOHAYAIBHOIO MPEACTABIECHUS O
METOJaX HAy4YHOrO IO3HAHMs IPHUPOJBI, LEJIOCTHOIO B3IUIAJa Ha
MUD,

— (dopMHUpOBaHME DIEMEHTAPHBIX YMEHHH, CBSI3aHHBIX C
BBITIOJITHEHHEM YUEOHOTO JIa0OpaTOPHOTO MCCIICIOBAHNS,

— (QopmHupoBaHUE Yy ydalIuXcs YCTOWYMBOTO HMHTEpeca K
IpeMeTaM eCTeCTBEHHO-HAyyHOro LuKiIa (K OHOJOrMM, XHMUH,
dusuke);

— BOCIIUTaHHE OTBETCTBEHHOT'O M OEPeX HOro OTHOUICHHUS K
OKpy’Karoliel npupozae, GopMUPOBAHNE IKOJIOTUIYECKOTO
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MBIIIJIICHUA.

Mecto yuyeOHOTro Kypca «EcrecTBO3HAHUE)
B y4eOHOM IJ1aHe

OO6s3aTenbHast 4acTh Y4eOHOro IiaHa MPUMEPHOM OCHOBHOM
o0pa3oBaTeNbHOIl IporpaMMbl OCHOBHOTO 00Iero 00pazoBaHus
npelycMaTpuBaeT u3yueHue npeameTos «buonorusa» u
«["eorpadus» B 5—6 knaccax. CucteMaTHueckoe U3yuyeHHe APYrux
y4eOHBIX MPEIMETOB ECTECTBEHHO-HAYYHOIO LMKJIAa B OCHOBHOM
IIKOJIE HauYWHAaeTCs To3xke: ¢ 7 kiacca — (u3uku, ¢ § Kinacca —
XUMUU.

B coorBerctBMM ¢ y4eOHBIM  IUTAHOM  KypCy
«EcTecTBO3HaHHE MIpPeIIeCTBYET yueOHBIN npeaMeT
«OKpyXaomuii  MUp», BKIIOYAIOMIMA HEKOTOpble 3HAHUSA U3
obnactu Ouoyoruu, PU3NKH, XUMHH, aCTPOHOMHHU.

VYuebnbiii kypc «EcTtecTBo3HaHHME» BBOJUTCS Ha YpPOBHE
OCHOBHOTO 00Iero o0pa3oBaHHs B KauyeCTBE WHTETPATUBHOTO
JOTIONTHEHUs K yueOHbIM TpenmeTam «buonorusy», «l'eorpadus» u
KaK [POMNeIeBTUYECKUI KypC B OTHOILIEHUH Y4EOHBIX IPEAMETOB
«Duzuka» U «XUMUD.

[IporpaMMa 10 €cTECTBO3HAHUIO Uil S5—6 KJIaccoB
cocTaBjieHa M3 pacueTa oOmiel yueOHoi Harpy3ku 70 yacoB 3a JBa
rona ooyuenus: | vac B Heienmo B 5 kiacce U 1 yac B HENIEO B
6 kmacce. Bpems Ha maHHBIH Kypc oOpa3oBaTelbHas OpraHHU3aIMs
MOYKET BBIJIIUTH 3a CUET YacTH y4yeOHOro TmiiaHa, (popMHpyeMoin
y4acTHUKaMU 00pa30BaTEeNbHBIX OTHOIICHHIA.

Oo0masn XapaKTepUCTHKA
yueOHoro kypca «EcTtecTBo3HaHue)

Beimosnusis MPONEIEBTHYECKYIO poOJib, Kypc
«EcrecTBO3HAaHUE)» CONEPKUT CHUCTEMHBIE 3HaHuUA. bombiioe
BHUMAaHHUEC B HEM YACIACTCA TMPECCMCTBCHHBIM CBA3SIM MCKIAY
HayaJbHOW W OCHOBHOW WIKOJOW, WHTErpaluyd 3HAHUH BOKPYT
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BEIYIIUX nacH, OMPEACIISIIOIINX CTPYKTYpy Kypca U
CIocoOCTBYIOMUX (POPMUPOBAHUIO IIEIOCTHOTO B3IUIsAa HA Mup. B
Kypce JalTCsi MEpBbIe IPEJACTABICHUS O TaKUX IOHATHUSIX, Kak
«Macca», «B3aUMOJICHCTBHE», «CHJIA», <OHEPTUS», «ATOMM,
«MOJIEKYNa», «XUMUYECKUH 3ieMeHT». [lomydaeMble ydanumucs
CBEICHUSI O BEUIECTBAX M MX IMPEBPAIICHUAX MOTYT CIIYKHTh
MEPBOHAYAJIBHOM OCHOBOM [JIl IOCTENEHHOI'O0 OCO3HAHWUS HJIEU O
TOM, YTO MaTepus u (HOpPMBI €€ JIBMIKEHUS BCErJa B3aUMOCBS3aHBI,
4TO  OOBEKThl HPUPOJBI  O00pa3yIOT  ILIENOCTHBIE  CHUCTEMBI,
OTHOCHUTEJIbHO YCTOMYMBBIE, HO B TO J€ BpeMs JHMHAMHUYHBIE.
Hapymenune 3ToM AUHAMHYECKOM YCTOMYMBOCTH CHUCTEM MOXKET
MIPUBECTH K HEXEJATEIbHBIM NOCIEeACTBUSIM. OCO3HaHUE 3TON UJen
BXHO I TMOHUMAHHS DKOJIOTHUYECKUX TmpoOsieM. WHTerpamus
pa3JIMYHBIX €CTECTBEHHO-HAYUHBIX 00JIacTeld 3HAHMSI OCHOBaHA Ha
MPEACTABICHUN O €IUHCTBE TNPHUPOABI W OOIIEM I BCEX
€CTECTBEHHBIX HayK MeTojie nmo3HaHus. ConepkaHue JaHHOTO Kypca
CTPOMTCA Ha OCHOBE [EATEIIbHOCTHOIO Ioaxona. Bosieuenue
yuammxcs B pa3HOOOpasHyl0 yueOHYI0, HCCIeAOBAaTEIbCKYI0 U
MPAKTUYECKYIO ACSITENBbHOCTh SBISETCS YCIOBHEM MPHOOPETEHUs
MPOYHBIX 3HAHUHW, MPEoOpa3oBaHUA MX B YOEKJACHUS U yMEHHUS,
CTAHOBJICHUSI OTBETCTBEHHOCTH KaK YEPThI TUYHOCTH.

INJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHMS OBYYAIOIIIUMUCS YYEBHOI'O KYPCA
«ECTECTBO3HAHMUE)»

OcBoenue yueOHOro kypca «EcTecTBo3HaHUE» B OCHOBHOM
IIKOJIE HAMpaBJIEHO Ha JOCTH)KEHHE OO0YYaroIUMHCS JUYHOCTHBIX,
MIPEAMETHBIX U METANPEAMETHBIX PE3YJIbTATOB OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBl.

JIMYHOCTHBIMU pe3y/IbTaTaMM U3y4YeHUs Kypca
«EcTecTBO3HaHNE) SABIIAIOTCS:

— pPa3BUTHC IIO3HaBaTCJIIbHBIX HHTCPCCOB,



MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yuaIuxcs;

— (opMHpOBaHHE MOTHBALMHU K U3YyYCHHIO B JajbHEHIIEM
Ouosoruu, XUMHUU, PU3UKU, ACTPOHOMUH;

— BOCHHMTAaHUE OTBETCTBEHHOIO OTHOUIEHUS K IPHUPOJE,
0CO3HAHHME HEOOXOIMMOCTH 3aIUTHl OKPYKAIOIIEH Cpebl;

— (hopMupoOBaHKE TMYHOCTHOTO OTHOILICHHUS APYT K APYTY, K
YUUTENIO.

MeranpeAMeTHBIMHM  pe3yJIbTATAMM  M3Yy4YE€HUS Kypca
SBIISTFOTCSL:

— OCBOCHME IPUEMOB HCCIIEA0BATEIbCKON AEATEIbHOCTH
(cocTaBieHue IIIaHA, HUCMOJIb30BaHUE HPUOOPOB, (HOPMYIHPOBKA
BBIBOJIOB H T. 11.);

— (dopMmupoBaHHEe TPUEMOB pabOThl ¢ HH(pOpPMANHEH,
NPECTAaBICHHON B Pa3in4HOi (opme (TaOIUIbl, PUCYHKH, CXEMBI,
dopMynbl U T. J.), HA Pa3IMYHbIX HOCUTENSIX (KHUTH, MHTepHerT,
CD, nepuoauueckue u3JaHus u T. 1.);

— pa3BUTHE KOMMYHUKATHBHBIX YMEHMII M OBJaJIEHUE
OMBITOM MEXJIUYHOCTHONH KOMMYHMKALUU (BelIeHHE TUCKYCCHUH,
paboTa B rpyIax, BHICTYIUICHHE ¢ COOOIEHUIMH U T. 11.).

IIpenmeTHbIMHU pe3yJibTaTaMHU U3Y4YEHUS Kypca
«EcTecTBO3HaHNE) SABISIOTCS:

— OCBOEHHME 0a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHUH,
HEOOXOJUMBIX Ul JAaJbHEHIIEro M3y4eHUs CUCTEMaTHYeCKUX
KYPCOB €CTECTBEHHBIX HayK;

— (opMupoBaHMe 3JIEMEHTapHBIX HCCIEI0BATEIbCKUX
YMEHUU;

— TMPHUMEHEHHUE T[OJYyYEHHBIX 3HAaHUM M YMEHHH JUIs
pelIeHus MPaKTUUIECKHX 3ajau.

5 kiacc
Boinycknuk nayuumcs:
®* BBIACJISITH O6’I)GKTI)I I/ISY‘—IGHI/ISI C€CTCCTBCHHBIX HaYKI
aCTPOHOMUH, (PU3UKH, XUMUH, Teorpaduu, OMOIOTHH, SKOJIOTHH;
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* IPUBOJUTH IPUMEPHI B3aUMOCBSI3EN B IPUPOJIE;

* OOBSICHATD CYILIHOCTb IOHATHH «METOI», «THUIIOTE3a»;

* Ha3blBaTh HAy4HbIE CHOCOOBI/YPOBHM IIO3HAHUSA MHDPA,
pasinyaTh  METOJIbl HAY4HbIX MccileqoBaHUM  (HabmropeHue,
ONKCaHKUe, U3MEpPEHHUEe, HKCIEPUMEHT, MOIEIUPOBAHUE), HA3bIBAThH
9TaIbl HAYYHOTO UCCIICIOBAHUS;

* ONPENCIIATh 51 MIPUMEHSTh MOPSAIOK JEUCTBUI
uccleioBaTensl Npu  HAOMIOACHWH, W3MEPEHHHM IPHUPOIHBIX
00BEKTOB, MPU IIOCTAHOBKE OIIBITA (IKCIIEPUMEHTA);

* XapaKTepu30BaTh BKJIAJ 3apyOeXHBIX U OTEYECTBEHHBIX
YUYEHBIX B Pa3BUTUE €CTECTBEHHBIX HaYK;

* ONMCBHIBATh TPEACTABJICHUS TMEPBOOBITHBIX JIIONEH O
IPUPOJE, MNPEICTAaBICHUS O CTpOeHUM BceneHHONM y IpeBHUX
HapozoB U B paHHEM CpeHEBEKOBLE;

* [IEpEUUCNIATh MPEANOCBUIKM M OOBSCHATH 3HAuUCHHE
Bennkux reorpaduuecKix OTKPBITHIA,

* OIIMCHIBATh 110 MOJIENH BHYTPEHHEE CTPOCHHUE 3EMIIH;

* CPaBHMBATh II0 PUCYHKY BHYTPEHHEE CTPOEHHUE ILUIAHET-
TUTaHTOB U IIJIAHET 36MHOM T'PYTIIIBI;

* CpaBHMBATh TMIIOTE3bl O BO3HUKHOBeHUM 3eMiuu U. Kanra u
I1.-C. Jlamnaca, X. broddona u JIx. J[xuHca, ONMUCHIBATH
COBpPEMEHHBIE TPEACTABICHUS O BO3HMKHOBEHHH U Pa3BUTUHU
CoJTHEYHOM CHUCTEMEI;

* OIIMCHIBaTh CIIOUCTYK0 CTPYKTYpy 3€MJM, Ha3blBaTb U
pacro3HaBaTh Ha PUCYHKE I'e0JIorHueckre 000I0UKH 3eMJIH;

* IPUBOJUTH NTPUMEPHI XUMHUECKUX JJIEMEHTOB, MPOCTBHIX U
CIIOXKHBIX BELIECTB, BELIECTB C MOJIEKYJSIPHBIM U aTOMapHbIM
CTPOEHHUEM;

* OOBSICHATH CYIIHOCTb TIOHSATHH «TOPHBIE TTOPOABDY,
«MUHEpAIB, «perbed», «KKIUMaT;

* ONHCHIBATH OCOOEHHOCTH TIOBEPXHOCTH M aTrMmocgepbl
3emun mocse ee 00pa3oBaHus;

* BBIBJIATH IPU3HAKM MUHEPAJIOB W/UJIU TOPHBIX TOPOJ Y



IIECKa B XO/I€ BHITIOJIHEHUS MPAKTHUECKOH padoThI;

* IPUBOANUTH NPUMEPHI MAICOHTOJIOTUYECKUX CBHJCTEIHCTB
HOSIBJICHUS Ha 3eMJIe )KUBBIX OPIaHU3MOB;

* ONKMCHIBATh JKU3Hb B JPEBHEHIIEM OKEaHe, OCOOCHHOCTH
CylmM W atMocdepsl IpeBHEW 3emiu, Ha3blBaTh MPUYMHBI Hadaia
3aceNeHus CyIIN )KUBBIMH OpTaHU3MaMHU;

* Ha3bIBaTh (DAKTOpHI, TOBJIMSABIINE HAa BO3HUKHOBEHHE
penbeda 3emiu;

* Ha3bIBAaTh YCIIOBUS, BIMAIOUINE HA KIIUMAT, OOBSICHATH, KaK
KJIMMAaT BJIHMSET HA 3eMHYIO IOBEPXHOCTH;

* IPUBOAWTH NpPUMEPHl U  ONKCHIBATh  YHUKAJIbHBIC
OPUPOJHbIE OOBEKThl 3eMJIM, Ha3blBaTh OCOOEHHOCTH 3eMJ,
00yCJIOBUBIINE KU3Hb HA TIAHETE;

* BBISIBJISITH OOIIME U OTIMYUTENbHBIC TIPU3HAKU TeJl )KUBOH H
HEKMBOU MPHUPOJIBI, HA3bIBATh M PACKPBIBATH COJEPKAHNE OCHOBHBIX
NPU3HAKOB )KUBOTO;

* pacKpbIBaTh JIOHAy4YHbIE u HepBbIe Hay4HbIe
NPEJCTaBICHUS O IPOUCXOKICHUH JKU3HU;

* pacKpbIBaTb COBPEMEHHbBIE B3IJIAAbl Ha BO3HHUKHOBEHHE
’KH3HH Ha 3emIie;

* OOBSICHATD CYIIHOCTb MOHSATHH «3BOJIIOLIUSAY», «BUI,
«hnopa», «payHay, «cpesia OOUTaHUSLY, KMECTO OOUTAHUY,
«IIPUPOJTHOE COOOIIECTBO», «OUOLIEHO3», «BIKOCHCTEMay, «IIeTb
UTAHUS,

* XapaKTepH30BaTh  OCOOEHHOCTH  OpPraHW3MOB  IIApPCTB
Bbakrepuu, I'pubsl, Pactenus, )KuBoTHble, UX poib B MPHPOJIE U B
KHU3HH YeIIOBEKa;

* XapaKTepU30BaTh OCOOCHHOCTH pACTEHUH U KHUBOTHBIX
KPYIHBIX CHCTEMAaTUYECKHX TPYII, 0COOEHHOCTH JIMIIAWHUKOB Kak
CUMOMOTHYECKHX OPTaHU3MOB;

* OIMCBIBATh 3TAIbl PA3BUTHUS )KU3HU Ha 3eMIie;

* BBIJICISATH  YCJIOBHS  HAa3eMHO-BO3IYIIHOH,  BOJHOM,
MOYBEHHOM, OPTraHU3MEHHON cpell OOMTaHUs, IPUBOAUTH PUMEPHI
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MPUCTIOCOOJICHHOCTH JKUBBIX OPTraHU3MOB K YCIOBUSM Ha3€MHO-
BO3JIYIITHOM, BOJTHOM, TOYBEHHOM, OPraHM3MEHHOMN Cpell OOUTaHUS;

* IPUBOAWTH  TNPUMEPHI  Pa3HBIX  BHUIOB  IMPHUPOJIHBIX
COOOIIECTB, UCKYCCTBEHHBIX IKOCUCTEM;

* Ha3pIBaTh M XapaKTEPHU30BaTh KOMIIOHEHTHI MPHUPOIHOTO
COOOIIECTBA, MPUBOIUTH MPUMEPHI LIETICH MUTAHMUS;

* IPUBOUTH MPUMEPHI U BBIICSATH OCOOCHHOCTH PACTCHUH U
JKUBOTHBIX Pa3HbIX MAaTE€PUKOB, OCOOCHHOCTH >KHBBIX OPTaHU3MOB
MOpEH U OKEaHOB, XapaKTEPU30BaATb OCOOEHHOCTH CTPOCHUS JKHUBBIX
OpraHU3MOB — OOMTATENIEH pa3HbIX IPUPOIHBIX 30H;

* OOBSICHATH  CYIIHOCTh TOHATUS  «paca», BBIICISTH
XapaKkTepHbIC TMPU3HAKW JIIOJICH €BPONEOMIHONW, MOHTOJOHMJIHON W
9KBAaTOPUAIILHOH pac, 0OBSICHATH UX MPUCITOCOOUTETLHOE 3HAUCHHE;

*Ha3bpIBaTh W  XapaKTEpPU30BaTh  BAKHEHIIME  ATarlbl
CTaHOBJICHUS YEJIOBEKa;

¢ IO0Ka3bIBaTh TE3UC «YenoBek 6I/IOCOHI/IaJII)HOG

CYILIECTBOY.

Bovinycknuk noyuum 03mM0HCHOCHb HAYUUMBCA:

* UCNONBL306AMb NPU BLINOTHEHUU YHeOHbIX 3A0AHUL HAYYHO-
NONYNAPHYIO  IUMepamypy no  eCmecmeo3Hanuro, CHpagoyHble
mamepuarnel, pecypcol Mumepnema,

* OCHOBAM UCCLEO08AMENLCKOU U NPOEKMHOU OesimelbHOCMU
nO U3YHEeHUI0 NPUPOObL, BKIIOUAS YMEHUsS. (OPMYIUPO8ams 3a0ayll,
npeocmasisims pabomy Ha 3awumy u 3auunams ee;

* OOHAPYIICUBAMb  CB8513b 3HAHUL/YMEHULl NO eCmecmeeHHO-
HAYYHBIM NPeOMEeMam u 2yMAHUMAPHbIM NPeOMEemam;

* OPUEHMUPOBAMBCSL 6  CUCMEMe  MOPAIbHbIX HOPM U
yeHHocmell Nno  OMHOWEHUI0 K O00beKmam JHCUsol npupoosl
(npusHaHue BbLCOKOU YEHHOCMU JHCUSHU 60 8CeX ee NPOsGIEHUsX,
IKONOSUUECKOE COZHAHUE, IMOYUOHALHO-YEHHOCIMHOE OMHOUEHUE K
00beKMaMm HCUBOU NPUPOODL);

* c030a6amob cOOCMEEHHBLE NUCOMEHHbBLE U YCIMHbLE
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CO0OWeHUsT HA OCHOBe HECKOAbKUX UCMOYHUKOS8 UHpopmayuu,
CconposodcOams eblCmynjieHue npezenmayuetl, VUUMbLEAS
0CcobenHoCmU ayoumopuu C6epCmHUK08;

*pabomams 8 epynne  CEEPCMHUKO8 NPU  pPeuleHuu
NO3HABAMENLHLIX 3A0ay, YUUMbIEAMb MHEHUe OKPYICAUUX U
A0EeKBAMHO  OYEHUBAMb COOCMBEHHbIL BKIAO 6 OesmelbHOCHb
epynnol;

* COBEPUIEHCMBOBAMb HABbIKU YUMAamenbCcKoll u
opghoepagpuueckotl epamomuocmu.

6 KiIacc
Bovinycknuk nayuumcs:
° O6’I)$ICHHTB CYHIHOCTI) IIOHATHUS ((aCTpOHOMI/IfD),

XapaKTeprU30BaTh OCHOBHBIC 3TAIbl PA3BUTHSI ACTPOHOMHUU;

® YKa3bIBaTbh Ha MOJCJIN ITOJIOKCHUA COJIHIIa U IITIaHET B
CoJHEYHOH CUCTEME;

* IPOBOJIUTH KJacCU(UKAIUIO IJIAaHET, CPAaBHUBATD TIAHETHI
3€MHOM I'pyIIIbl HA OCHOBE 0COOEHHOCTEH UX CTPOCHHUS;

* BBIIICIIATH XapaKTepHbIe MPU3HAKU TUIAHET-TUTaHTOB,;

® BBIACTIATE XapPaKTCPHBIC IIPU3HAKKW AaCTCPOHUIOB, KOMCT,
METEOPOB, 3BE3I;

* HAXOJIUTh OCHOBHBIE cO03Be3usi CeBepHOro TOIYIIAPHS
IIPU ITOMOIIM KapThl 3BE€3/IHOT0 HEOa;

* BBIJICNIATh OOBEKT M3ydeHUs OMOJIOTHM; XapaKTepu30BaTh
OMOJIOTHI0O  KaK  CHUCTeMy  HayK;  pacKpblBaTb  3HA4YCHHE
OMOJIOTUYECKHUX 3HAHUIA;

* OOBSICHATH CYIITHOCTh TIOHSITHH «KJIETKA», «TKAHbY,
«OpraH», «CHCTEMa OpraHOB», «IUTAaHHE», «ABTOTPOQBI»,
«reTepoTpodbr», «POTOCHHTE3», «IHIIEBAPECHUEY, «IBIXAHUEY,
«ra3000MeH», «0OMEH BEIECTBY, «BBIIEIICHUE, «Pa3IPaKHUMOCTbY,
«pediiexcy, «Pa3MHOXKEHUEY, «rameray, «OTIBUICHUEY,
«OTUTOJIOTBOPEHUE;

* IPUBOANTH IPUMEPHI BUIOB TKaHEH, OPraHOB, CUCTEM
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OpPTraHOB PACTEHUU U )KMBOTHBIX, HA3BIBATh UX (DYHKIINU;

* XapaKTEePU30BaTh JKMBOW OpPraHu3M KaK OHMOJOTHYECKYIO
CHUCTEMY;

* CPaBHUBATH 0COOEHHOCTH aBTOTPO(HOTO H
reTepoTPOPHOro CIIOCOOOB MUTAHUS;

* OIHMCHIBATH OCOOCHHOCTH THTAHUS PACTCHHI, PACKPHIBATh
CYIIHOCTb BO3JIYIIIHOTO U MIOYBEHHOI'O MUTAHUS PACTEHUH;

* 000CHOBBIBAaTh OHMOJIOTHYECKYIO POJIb 3€JICHBIX PACTEHUU B
MIPUPO/IE;

* ONMCHIBATh TNHTAHWE W TUIIEBAPEHUE Y IKUBOTHBIX,
BBIJICNIATH OCOOCHHOCTH CTPOCHHS IHIICBAPUTEIBHBIX CHCTEM
JKMBOTHBIX;

* Ha3bIBaTh M OINHUCHIBATH MPOBOJAIINE CUCTEMBI PACTCHUN U
JKUBOTHBIX; PAaCKpbIBaTh POJb KPOBEHOCHOW CHUCTEMBI, KPOBU B
TPAHCIIOPTE BEUIECTB Y )KUBOTHBIX OPraHU3MOB;

* Ha3bIBaTh OpraHbl, yYACTBYIOIIHME B MPOIECCE JbIXaHUS
pacTEeHUM U KUBOTHBIX;

* Ha3bIBaTh OCOOCHHOCTH BBIJICICHUS Yy pPACTeHHH W
JKUBOTHBIX; XapaKTepU30BaTh 3HAUCHUE BBIICTICHUS B KU3HU KUBBIX
OpraHW3MOB; TPUBOJUTH JOKA3aTelbCTBA TOTO, YTO obMeH
BEILIECTB — BAYKHEUIIINI MPU3HAK KUBOTO;

* XapaKTEepPHU30BaTh CTPOCHHE OMOPHBIX CHUCTEM PACTEHUU U
JKUBOTHBIX, OOBSICHATh 3HAYCHHE OIMOPHBIX CHCTEM [UISl KUBBIX
OpPraHU3MOB, BBISBJIATH MPU3HAKUA OMOPHBIX CHUCTEM, YKa3bIBAIOIIHE
Ha B3aMMOCBSI3b UX CTPOCHHUS C BHIMOTHIEMBIMU (YHKITHSIMU;

* IPUBOJUTH TPUMEPHl M  XapaKTEPHU30BaTh  CIIOCOOBI
JBUKEHUSI )KUBOTHBIX, IPUBOJAUTH MPUMEPHI HATUYUS ABUTATEIILHON
AKTHBHOCTH Y pPAacCTeHUH; OOBSCHATH POJb JBIKCHHUS B IKU3HH
KUBBIX OPTaHW3MOB; YCTAaHABIMBATh B3aUMOCBSI3b MEXIY CpEIOi
0o0HUTaHMS M CTIOCO0aMU TIEPEIBIKCHHS OPTaHU3Ma;

* Ha3bIBaTh YaCTHU PETYISITOPHBIX CHUCTEM, OOBSCHSTH POJIb
HEPBHOM U OHHAOKPUHHOW CHCTEM B PETYJSIUU IPOLIECCOB
KU3BHEJEATEIILHOCTH OPTaHU3MOB, peIICKTOPHBIA XapakTep
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JIeATETbHOCTH HEPBHOM CUCTEMBI;

* IPUBOANTH TPUMEPHI TPOSBICHUS PEaKIMil PAacTCHH Ha
M3MEHEHUS B OKPYKAIOIICH cpeie;

* XapaKTEPHU30BaTh pPOJIb PA3MHOKEHUS B JKU3HU IKUBBIX
OpPTaHW3MOB; BBISBIATH OCOOCHHOCTH OECIIOJIOTO ¥  IOJIOBOTO
Pa3MHOKEHHUS; ONPEAEISATh MPEUMYIIECTBA MOJIOBOIO Pa3MHOKEHUS
nepea OeCroibIM; Ha3bIBaTh U OMUCHIBATH YaCTH IIBETKA, YKA3bIBAThH
MX 3HAYCHHUE; JCIaTh BHIBOABI O OMOJIIOrHYCCKOM 3HAYCHUH IIBETKOB,
IJIOZOB U CEMSIH;

* OIIUCBHIBATh OCOOEHHOCTH POCTa W Pa3BUTHUSA PACTCHUS;
XapaKTepU30BaTh ATAIbl UHAUBUIYATbHOTO Pa3BUTHUS PACTEHUM;

* BBIJICJISTH MPEUMYIIECTBA BHYTPEHHETO OIUIOOTBOPEHHUS;

* pacKpbIBaTh 0COOCHHOCTH pa3BUTHUS JKHUBOTHBIX
CpPaBHHUBATH MPSAMOE U HEMPSMOE Pa3BUTHUE KUBOTHBIX;

* IPUBOAUTH TPUMEPHI CHUCTEM M KOMIIOHEHTOB, UX
COCTABJISIONINX; IPUMEPHI OMOJIOTHYECKUX CUCTEM W KOMIIOHCHTOB,
UX COCTaBJISIOLIMX; Ha3blBaTh E€OUHULBI CTPOEHUS KHMBBIX
OpraHu3MoB (KJIETKH, TKaHHW, OPraHbl); BBISBISATH B3aUMOCBSI3b
MEXYy OCOOEHHOCTSMHU CTPOCHHsS KIETOK, TKaHEH, OpraHoB U HX
GyHKIUAMHU; apryMeHTHpoBaTh Te3uc «JIroboi opraHuzM — 3TO
CJI0’KHAsI OMOJIOTHYECKast CHCTEMAay;

* IPUBOAUTH TPUMEPHl OTKPBITUA XUMHH, OKa3aBIIUX
BIIMSIHUE HA Pa3BUTHE OMOJIOTHH, HU3UKY;

* OOBSICHATH CYITHOCTh MOHSATHH «BEIIECTBOY», «XUMHUYECKOE
SIBJICHUEY, «YHUCTOE BEIIECTBO», «CMECH», «TOMOTEHHAS CMEChY,
«TeTEepPOTeHHAsI CMEChY;

* IPUBOAUTH TIPUMEPHI YUCTHIX BEIIECTB U CMECEH;

* IPOBOJIUTH  J1AaOOpPaTOpPHBIE  OMBITHI IO  Pa3JICICHUIO
TOMOTEHHBIX U TETEPOTCHHBIX CMECEH;

* IPUBOAUTH TPUMEPBI  OTKPBITHMM  yUEHBIX, BHECIINX
CYILIECTBEHHBIN BKJIa/l B pa3BUTHUE XUMUYECKON HAYKH;

* Ha3bIBATh OTJIMYHUTEIIbHBIC TPU3HAKN HAYYHBIX 3HAHUI;

* OOBSICHATH  CYIIHOCTh TOHSATHUH  «METOJl  HAy4YHOTO
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MO3HAHUS»,  «HAONIOACHHUE»,  «IKCIEPUMEHT»,  «CPaBHEHHEY,
«HU3MEpPEHUEY, «OTUCaHHe, «MOJICTTUPOBAHUEY, «aTomy»,
«MOJIEKYJNIa», «XHUMHYECKUNH DIEMEHT», <«IIPOCTOE BELIECTBOY,
«@JUIOTPONUS», «CJIOXKHOE BEIIECTBO», «XUMHUECKas (popmyian,
«HEOpPraHWYECKHE  BEIIECTBAa»,  «OPraHMYECKHUE  BELIECTBAY,
«METAJIB»,  «HEMETAJJIbl»,  «HEOPraHMYECKHME  BEIIECTBaY,
«OKCHJIBD», «KUCIIOTBI», «OCHOBAHUSY, «COJINY», K\OPTAHHUECKUE
BEIIECTBAY;

* 0003HaYaTh HEKOTOpbIE XUMHYECKHE AJIEMEHTBI
JATHHCKUMH OYKBaMU U TIPUBOIUTH UX MEKIYHAPOTHBIC HA3BAHUS;

* pacKpbIBaTh MPAKTHYECKOe 3HaYCHHE OTKPBITHS
NEPUOINIECKOTO 3aKOHA JIJIsl Pa3BUTHS XUMHUYECKON HAYKH;

* IPUBOJUTH MPHUMEPHI TMPOCTHIX M CIOXKHBIX BEIIECTB,
HAYYHBIX ¥ TPUBUAIBHBIX Ha3BaHUI BEILIECTB;

* KJIaCCU(UIIMPOBATh BEIIECTBA HA METAJUIBI 1 HEMETAJUIBI 110
(GU3HYECKUM  CBOWCTBaM, TMPUBOJUTH TPUMEPHl METANIOB H
HEMETAIIJIOB;

* XapaKkTepu30BaThb CBOWCTBAa U 3HAUYE€HUE KHCIOPOJa;
XapaKTepu30BaTh COCTaB, CBOMcTBa W (yHKIMH aTMochepsl;
000CHOBBIBATh 3HAYCHHE 3aIUTHI aTMOC(EPHI OT 3arpsI3HEHUS;

* IPUBOJUTH MPUMEPHI U OMHCHIBATH CBOWCTBA HEKOTOPHIX
OKCHJIOB, KHCIIOT, OCHOBAaHUU (THJIPOKCHIIOB) M COJEH; MpUMEpbI
MPUMEHEHUS OKCHUJIOB, KUCIIOT, OCHOBAHUN (THIPOKCHUIOB) M COJICH;

* XapaKTepH30BaTh CBONCTBA U 3HAUYECHUE BOJIbI;

* IPUBOTUTH IIPUMEPHI ¥ OITUCHIBATH CBOMCTBA HEKOTOPBIX
OpPraHUYECKHX BEIECTB;

* XapaKTepH30BaTh OMOJIOTHYECKOE 3HAYCHHE YTIIEBOJIOB,
0eNKOB, )KUPOB (JTUMUI0B) U HYKICHMHOBBIX KUCIIOT;

* IPUBOJUTH TMPUMEPHI YACTO HCIHOIB3YEMBIX B OBITY
OpPraHUYECKHX BEIECTB;

* OOBSACHATH CYIIHOCTh MOHATUHN «()U3HMUECKOe SBICHUE.
«pusnyeckoe TeNmo», «puU3MUECKas BEITUUYMHA», «HU3MEPEHUEN,
«IIPSIMOE U3MEPEHUE», KKOCBEHHOE U3MEPEHHEY;
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* Ha3bIBaTh OOBEKT U3y4YEeHUS (PU3HUKH; BBIICIATH IPU3HAKU U
NPUBOJUTE NMPUMEPH! (U3UUECKUX SBICHHI; MPUBOIUTH MPUMEPHI
CBSI3U (PM3HKHU C IPYrHMMHU HayKaMHu;

* pacKpbIBaTh 3HA4YEHHE H3MEPEHUs (PU3NYECKUX BEITUUUH
npu  (QU3MYECKMX  HCCIEAOBAaHMSX; CpPaBHHUBATh  (hU3HYECKHE
BEJIMYMHBI;, peIlaTh 3a/Jayd, OCHOBAHHBIE HA MPOCTEHIINX
MaTeMaTHYECKUX pacyeTax C HCIOJb30BaHUEM  (U3UUECKUX
BEJINYNH;

* O0BSICHATH CYIHOCTb MOHATHIA «MEXaHUYeCKOe
JIBIDKCHUEY, KTPACKTOPUSIY, CIIYThY, «IIPSIMOJIHMHEHHOE BIKCHHEY,
«PaBHOMEPHOE JIBIKEHHUEY, KCKOPOCTHY;

* IPUBOAUTH IPUMEPHI OTHOCUTEIBHOCTH JIBIKCHHUS TE;

* IPEACTABIATh MyTh, BpPEeMS M CKOPOCTh B 3HAKOBO-
CHUMBOJIMYECKOH opme;

* BBIYHUCIIATh CKOPOCTH MO (hOpMyJie; ONpeaemsiTh CPEIHIO0
CKOPOCTh JIBIDKEHHMS TeJla; pelIaTh NpPOCTeHIINe 3aJa4d  Ha
ofpeielIeHne CKOPOCTH JIBM)KEHUS;

* OOBSICHATD CYIIHOCTb MOHSTUN «MHEPLUL», «CUIa», «CUa
TSKECTHY, «PABHOJICHCTBYIOLIAS CUIIay, «1ehopMarius»;

* IPUBOJIUTH MIPUMEPHI ABMKEHUS TEJ 110 HHEPIUH, IIPUMEPHI
ne(OpMHPOBAHHBIX TN, HA3bIBATh MPUYHUHBI JeOpPMaIINH;

* IPUBOJIUTH MPUMEPHI B3aUMOJICHCTBUS TEN; MPEACTaBIATh
pasHble CHJIBI B 3HAKOBO-CUMBOJHMYECKOW (opMme; OmpeaessaTh Mo
PHCYHKY-CXEMe HallpaBlieHHEe JeHCTBUS CUJT;

* OOBSCHATH CYIIHOCTh MOHATUHN «()U3UUECKOE TEIIO»,
«BEIIIECTBOY»,  «IUIABJICHUE»,  «HCIAPEHUE»,  «KOHJCHCALUA»,
«KPUCTAIITH3ALUS;

* IPUBOJIUTH MPUMEPHI BELIECTB, HAXOAAIINXCS B Pa3IMYHBIX
arperaTHbIX COCTOSHUSX; OIMHUCHIBATH MO CXEMe Mepexoa Tel u3
OJTHUX arperaTHbIX COCTOSHUI B Jpyrue; OOBSCHATH pa3inyie B
CBOWCTBaX TBEPIBIX, KUAKHX M ra3000pa3HBIX BEIIECTB, UCXOMS U3
UX CTPOCHUS;

* O0BSCHATH CYITHOCTH AUCKPETHOCTH BEIECTBA;
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* OOBSICHATH CYIIIHOCTB TIOHATHH «paboTay, «MOIIHOCTbY,
«TIPOCTHIE MEXAHU3MBIY, «PbIYary, «IHEPTHUIY;

* IPUBOJUTH MPUMEPHI JEHCTBUS CHJI, HE COBEPILIAIOLINX
paboTy; mpeacTaBisATh (HU3NYECKHUE BEIUYHHBI (paboTy, MOIIHOCTh
U Jp.) B 3HAKOBO-CHMBOJIHMYECKOH (hopMe; CpaBHHUBATH MOIIHOCTH
JIBYX MEXaHHU3MOB;

* ONKCHIBATh MPOCTHIE MEXAHU3MBI, HCII0JIb3yEMBIE B OBITY;

* Ha3bIBaTh BUJbl HSHEPTUM; PACKPHIBATh CYIIHOCTH 3aKOHA
COXpaHEHMsS] DJHEPrHM; OIUCHIBATh MPEBpAICHUS JSHEPruu Ha
OPOCTBIX  MpUMepax; MNPUBOJUTH MPUMEPHl  HCIOJIb30BAHUS
YeJIOBEKOM IpEBpAaIlleHUsl YHEPTUU; Ha3blBaTh UCTOUYHUKHU SHEPTUU
Uis  OBITOBBIX W NPOMBIIUICHHBIX  HYXJI; OOOCHOBBIBAThH
HE00XO0IUMOCTb IHEProCcOEPEKEHMUS;

* PacKpbIBaTh CYIIHOCTh 3aKOHA BCEMUPHOTO TATOTEHHUS;

* IPUBOJIUTH MIPUMEPHI U ONKCHIBATH (PU3UYECKUE SBICHHS B
atMocdepe W B Heapax 3eMIIM; ONpPENeNsTh MOJIca MarHuTa C
IOMOIIBI0O ~ MAarHUTHOM  CTPEJIKH; OPUBOJIUTH  TPUMEPHI
3NIEKTPU3ALINY;

* IPUBOJUTH  NPUMEPHl  W3IyYEHUs, KOHBEKIHH U
TEIUIONPOBOAHOCTH B IIPUPOJIE;

* ONMCBHIBATh HM3BECTHBIE MEXaHU3MBI  IPHCIIOCOOICHUS
’KUBOTHBIX K )KM3HHU B XOJIOJHOM (KapKOM) KJIIUMATe;

* IPUBOJUTH TIPUMEPHI JEHCTBUS 3aKOHOB MEXAaHUKH B
KUBOW TPHUpPOJAE, MpPHUMEPhl [03aMMCTBOBAHHBIX YEJIOBEKOM Y
IpUPOBI U300pETEHH, TPUMEPBI PU3NUECKUX SABJICHUN, CBSI3aHHBIX
C MPEIOMJICHUEM CBETOBBIX JTy4deH.

Boinycknuk nonyuum 603mo0xicHOCHb HAYUUMbCA:

* UCNOIL308aMb NPU BLINOJHEHUU Y4eOHbIX 3A0AHUL HAYYHO-
NONYNApHYIO — Iumepamypy no  Ouono2uu, xumuu,  Qusuke,
ACMpOHOMUU, CNPABOYHbBLE Mamepuavl, pecypcvl Humepnema,

* OCHOBAM UCCIEe008AMENbCKOU U NPOEKMHOU 0esmenlbHOCmU
N0 U3VUEeHUI0 NPUpoObl, GKIIOUASL YMEHUs hOPMYIUPO8ams 3a0ayl,
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npeocmasiaims pabomy Ha 3auumy u 3auuyams ee;

* 0OHAPYIHCUBAMb  C653b 3HAHUL/YMEHUL N0 eCMecmEeHHO-
HAYYHbIM NpeOMemam U 2yMaHUmMapHulM npeoMemam,

* OPUEHMUPOBAMBCSL 6  cUCTeMe MOPANbHbIX HOPM U
YeHHocmell No OMHOWEHUN) K O00beKmam JHCUBOU  Npupoovl
(npusHanue BbICOKOU YEHHOCMU JHCUZHU 80 BCeX ee NPOABIeHUsX,
9KOI02UYECKOe CO3HAHUE, IMOYUOHATLHO-YEHHOCTNHOE OMHOUEHUE K
00Bexmam JHcuBo NPpuUpoosvl);

*coz0asams  COOCMBEHHblE — NUCLMEHHble U VYCHHbLE
Cco0OWeHUss HA OCHOBe HeCKOIbKUX UCHOYHUKO8 UH@opmayuu,
conpogodicoamsy  BbICMYNIEHUe — npe3enmayuel,  Y4umléds
0COOEHHOCMU AYOUMOPUU C8ePCHUKOB,

*pabomams 6 2pynne  C8ePCMHUKO8 NpU  peuleHuu
NO3HABAMENbHBIX 3a0au, NIAHUPOBAMD COBMECMHYIO
0esimenbHOCHb, YYUMbLEAMb MHEHUe OKPYICAIOUUX U AOeK8AMHO
OYeHUBamMb COOCMBEHHDBLIL BKIAO 6 OesIMEIbHOCb 2PYNNbL,

* COBEPUIEHCMBOBAMb HABLIKU yumamenbCeKou u
opghoepaghuueckoii epamomuocmu.

COAEP KAHUE YYEBHOI'O KYPCA
«ECTECTBO3HAHMUE)»

BBenenue B ecrecTBeHHbIE HAYKHU

N3ydenne mnpupoabl 4YenoBEeKOM. ECTeCTBEHHBIE HayKu
(actpoHomus, (u3MKa, XUMH, Teosorus, ¢uznyeckas reorpadus,
6uonorus, skosorusi). OOBEKTHl M3Y4YEHHS ECTECTBEHHBIX HayK.
Apucrorens, M.B. JIoMoHOCOB — y4eHble-3HIUKIONEAUCTHL. CBs3H
HOPUPOIHBIX 00BEKTOB APYT € APYTOM U C KHUBBIMHU CYILIECTBAMH.

Bo3HuKHOBEHME ecTeCTBEHHbIX HayK. HayuHas kapTuHa
mupa. Hayunsiii wmeron. CnocoObl/ypOoBHM TO3HaHHUS MHpa:
YYBCTBEHHOE (IMIIMPUYECKOE) U TEOpeTHUecKoe Mo3HaHue. Bkian
DparocdeHa u ApUCTOTeNs B pa3BUTHE €CTECTBEHHBIX HAYK.
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SI3bIK Haykd (TOHATHSA, TEPMHHBI, CHUMBOJIBI U 3HAKH).
Mertoabl Hayku. DOMIOMPUYECKHE METObl: HAOIIOACHUE, ONMCAaHUE,
JKcHepuMeHT (ombIT), u3Mepenue. MoaenupoBanue. CrienuanbHble
(vactHble) MeTonbl. PakT, rumnoresa, Teopus. OOOpyaoOBaHUE IS
Hay4YHBIX MCCIICJOBAaHUM.

Pa3BurtuHe 3HaHMIi J10/1€ii 0 MUpe

[IpencraBiaeHus o  NOpUPOAE  NEPBOOBITHBIX  JIHOJEH.
3aBUCUMOCTb JKU3HHU IEPBOOBITHOIO YelloBeKa OT €ro 3HaHuil 00
OKpyXkaromeM  Mupe. IIMCbMEHHOCTP —  PEBOJIIOLMOHHOE
n300peTeHne 4ejaoBeka sl coxpaHeHuss uHpopmanuu. [lossnenue
KaJICHJ1apsl.

Bo3HUKHOBEHME €CTECTBEHHBIX HayK. Pemurunoznoe wu
Hay4yHOe mno3HaHue. Hayunbrii meton. HayuHble criocoObl/ypoBHH
MO3HAHUSI MHUpPA: YYBCTBEHHOE (SMIIMPHUUYECKOE) M TEOPETHUECKOE
no3Hanue. Bximang Dparocdena, Apxumena, ApUcToTeNsi B pa3BUTHE
€CTECTBEHHBIX HayK.

S3pIk Hayku (TOHATHUSA, TEPMUHBI, CHUMBOJIBI U 3HAKH).
Mertonbl Hayku. DMIUpHUECKUEe METOABI (HaOIroieHue, U3MEpeHue,
onucaHue, OHKcHepuMeHT). MonenupoBanue.  CrenuaibHble
(uactHbie) MeTOBI. DAKT, TUTIOTE3a, TEOPHS.

IIpencraBnenuss o BceneHHOW y JpPEeBHUX WHIWMWIIEB,
OIyMEpOB, TIpeKkoB. Barmaael Ha  BceeneHHyro B paHHeEM
CpenneBekoBbe. Cucrema mupa no H. Komepuuky. Benukue
reorpaguueckue oTKpeITus XIV—XVII BB., UX NPEeaNOCBUIKH U
BIMSHHE Ha pa3BUTHE E€CTECTBEHHBIX HayK. buoreorpapuueckue
otkpeitus H.M. BaBunosa.

[IpencraBnenus moaed o BO3HUKHOBEHUHU 3emiu.
['vnoresa  —  HayyHoe  mpeanojoxkeHwe.  ['mmoressr o
Bo3HuKHOBeHnn 3emiu (K. Broddon, U. Kant, II.-C. Jlamnac,
Hx. Jbxuac, O.}O. IImuar). CoBpeMeHHbIE MpEACTaBICHUS O
BO3HUKHOBeHUH ConHeYHOW cucTembl. 3eMis — IUIaHeTa
ConneuHoll cuctembl. BHyTpeHHee cTpoeHne 3eMiu: AP0, MaHTHS.
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3eMHass kopa. CXOACTBO W pa3iIuyue BHYTPEHHETO CTPOEHUS
IUTAHET-TUTAHTOB U TUIAHET 3€MHOM TPYIIIBL.

O6onoukn 3emiu: smrocdepa, ruapocdepa, arMmocdepa.
XuMuYeckue 3eMeHThl 3eMin. BemiectBa B OKpyXaroliem MHpE.
XUMHYECKUE 3JIEMEHTbl. ATOMBI. MOJIEKYJIBI.

3emiisi  mOCiE€ CBOEro O00pa3oBaHUS: OCOOCHHOCTH €€
NOBEPXHOCTH ®  aTMmocdepsl. lopHble mopoabl. MuHepasl,
noJie3Hble uckonaemele. ['eonorusi.

ITaneonronorusa.  IlajeoHTONOrMYECKNEe  CBUACTENIHLCTBA
MOSIBJICHUS Ha 3emiie KUBBIX OpraHu3MoB. JKH3Hb B JpeBHEHIIEM
okeane. Cyma u atmocepa apesHeit 3emiu. JlutochepHbie MINTHI,
UX JIBIDKeHUE. VI3MeHeHne ouepTaHuil MaTepUKOB U OKEaHOB 3€MJTH.
[IpyunHbl Hauama 3acelieHds CYIIM JKUBBIMH OpraHHU3MaMu.
OtkpeiTus A. Berenepa u Y. JlapBuHa.

Penbed 3emnu. dakTopsl, MOBIHUSABIINE HA BO3ZHUKHOBEHUE
penbeda 3emnu. JlenHuku, ux 3HayeHUEe I (HOPMHUPOBAHUS
penbeda 3emnn. JleqHUKOBBIN TIepro. MexXIIeTHUKOBBE.

O0uuk 3eman

3aBUCHMOCTH BHEIITHET0 00JIMKa 3eMJId OT KJIMMaTa.

Knumar. YenoBus, Bnusitorye Ha kiumar. ATMoc(epHble OCaJIKH.

OcoOeHHblEe, YHHKaIbHBIE MPHUPOAHBIE OOBEKTHI 3eMIH
(Huarapckuit Bomomnaza, bonbmoit bapbepHbiit pud, Tepputopus
ctpanbl Hunepnannel, ['mmamau, baiikan, HOpBexckue ¢GbOpPIBHI,
nycteiHs  Caxapa, ckambl B [OCylapcTBEHHOM — IMPHPOJIHOM
3anoBenHuke «Ctonds» B KpacHosipckom kpae, Bosbiioil kaHboH
peku Konopano).

[Tnanera 3emist Kak cpena OOMTAHHS KHUBBIX OPTraHU3MOB.
Ocob6ennoctun  3emin, OOYyCIOBUBIINE JKH3Hb Ha IIJIAHETE:
MOJIOKEHUE 3eMIIM OTHOCUTENBHO COJIHIIA, BpalleHue 3eMIIM BOKPYT
cBoel ocu, armocepa 3eMIM C O30HOBBIM CJIOEM, OTPOMHBIE
3arachl JKUAKOW BOJbI, TIOYBA.
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Ku3nb Ha 3emue

KuBas u HexuBas npupoaa. XUMHYECKHUH COCTAB JKHUBBIX
opranu3moB. (OCHOBHBIE TMPU3HAKK, OTJIMYAIOIIHME KUBOE OT
HEXHMBOTO: KJIETOYHOE CTPOEHHE, OOMEH BEIECTB, Pa3ApaXKHUMOCTh,
pPa3MHOKEHHE, POCT, Pa3BUTHUE, HACIEACTBEHHOCTh, H3MEHYUBOCTD,
azjanTanus K YCIOBHSIM KU3HH.

JonayuyHble MpEACTaBICHUS O TMPOUCXONKICHUU >KU3HU.
[lepBble Hay4yHBIC TPEATNONOXKEHUS O BO3HUKHOBEHUHU >KM3HU Ha
3emuie (®. Penu, JI. Cnamnuuuanu, JI. Ilactep). ['mmoresa o
BEYHOCTH kM3HU. COBpPEMEHHbIE B3IJIS/Ibl HA BOSHUKHOBEHHUE KU3HU
Ha 3emie (A.W. Onapun, [Ix. Xonaeitn).

OBodIOIUSA — 3TO IPOLECC HeoOpaTUMOIo MCTOPUYECKOTO
pPa3BUTHUS KUBOW MPUPOBI. [ TTaBHBIE ABMKYIIHUE CHJIBI HBOJIOIUN
(mo Y. HapBuny). PaznooOpa3ue »kuBbIx opranu3mMoB. CrucreMaruka.
Knaccudukanus xuBbix opranusmoB. Bupa. ILlapctBa >xuBoit
npupoasl:  bakrepun, I'puObl, Pactenwus, JKuBoTHbIE.
CyliecTBeHHbIE MPU3HAKU TPEACTABUTENECH OCHOBHBIX LAPCTB, UX
XapaKTepUCTHKA, CTPOEHUE, OCOOCHHOCTH IKU3ZHEICATEIbHOCTH,
MecTa OOMTaHUs, UX POJIb B MIPUPOJIC U B KU3HM YesioBeka. [lapcTo
Pacrenus: rnaBHBI TpU3HAK (COCOOHOCTH K (OTOCHHTE3Y),
3HAYEHHUE PAaCTeHUH B Npupoie. boTaHMKa — Hayka O pacTEHUSX.
KpynHbie cuctemaTudyeckue TPYIIbl PACTEHUN: BOJOPOCTH, MXH,
ManopOTHUKOOOpa3HEIE, rOJIOCEMEHHBIE, MMOKPBITOCEMEHHBIE
(LIBETKOBBIE), UX OCHOBHBIE MPU3HAKU, MHOTOOOpa3ue. JIumaitHuKy.
[{apctBo JKuBOTHBIE: MHOTOOOpa3ue >KUBOTHBIX, OCOOEHHOCTH HX
CTPOCHHUS, KU3HEACITEIIbHOCTH, 3HAYEHUE B MPHUPOJAE M B KU3HU
yenoBeka. KpynHble CUCTEMaTHYECKUE TPYIIbl  KMUBOTHBIX:
[Tpocreitmme, becno3Bonounsle (Kumeuynononoctusie, Yepsu,
Momntocku, Unenucronorue, Urnoxosxue), [lozBoHounble (PhIOHL,
3emHoBonHbIe, [Ipecmbikatomuecs, [Itumpl, MiekonuTarommue), ux
OCHOBHBIE NMPU3HAKH, MHOTOOOpa3He.

PazButue xxu3Hu Ha 3eMiie: ’KU3Hb B APEBHEM OKEaHE; BBIXO/I
pacTeHUH M )KUBOTHBIX Ha CYIY; JIECA KAMEHHOYT'OJIBHOTO ITEpUO/A;
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paciBeT IPEBHUX MPECMBIKAIOIINXCS; IITUIIBI M 3BEPU TPOIILIOTO.

Cpena u mecto oburtanus. HazemMHO-BO3aymIHas, BOAHAS U
MOYBEHHAsI Cpe/lbl OOUTaHUsl opraHn3MoB. OpraHu3MEHHas cpeqa.
[TprucnocoOIeHHOCTh OpraHU3MOB K cpene oOuTanus. [Ipuposanbie
coobmiectBa (dKocucteMbl). CTpyKTypa HPHPOIHOTO COOOIIECTBA.
PazHooOpasue mpupoaHbIX coobmiecTB. EcTecTBeHHBIE TIPUPOIHBIC
sKocucTeMbl. VIckyccTBeHHBIE COO0IIEeCTBa (arpOIKOCHCTEMBI).

Pacrenuss u KMBOTHBIC Pa3HBIX MAaTEPUKOB (3HAKOMCTBO C
OTICIBHBIMU  TPEJCTABUTEIISIMH  JKMBOH  TPUPOJABI  KaXKIOTO
MaTepuka). JKu3zHb B MOpsx u okeanax. Coo0IiecTBa HOBEpXHOCTH U
TOJIIIX BOJIBI, IOHHOE COOOIIECTBO, COOOIECTBO KOpaioBoro puda,
ryookoBogHOe  coobmiectBo.  [Ipuponmnbie  30HBI  3emuu:
ApKTUYECKHE  TYCThIHHW, TYHApA, Talra, CMCIIaHHbIE U
IIMPOKOJINCTBEHHBIC JieCa, TPABSHUCTBIC PABHUHBI — CTENH U
CaBaHHBI, yCTHIHH, BJIAXKHBIC TPOITMYECKHUE JIeca.

YenoBek Ha 3emiie

YenoBek — XHMBOM OpraHu3M. MecTo yenoBeka B CUCTEME
JKHBOU MIPUPOJIBI. YenoBeueckue pachl: €BpOINEOU IHAS
(eBpasumiickasi), = MOHrojioujHas  (a3uaTCKO-aMEpHKaHCKasg) U
9KBaTopuaibHas (aBcTpajo-HerpoujaHas). [IpucnocoOurenbHbIN
XapakTep pacoBbIX MPU3HAKOB.

Hayunwsie mnpencraBieHuss O TMPOUCXOXKICHUU YETOBEKA.
AHntpononiorusi. J[peBHUE TNpeaKH YeNOBEeKa: JAPUONUTEKH U
aBCTpaJIONUTEKU. YenmoBek yMenbid. YenoBek NpAMOXOASLIUN.
YenoBek pa3yMHBIN (HeaHJepTasel, KpOMaHbOHEI, COBPEMEHHBIH
4enoBekK). UenoBeKk — OHOCOIHMATLHOE CYIIIECTBO.

Mup acTpoHoMHUH

IlepBble nmpencraBieHus JroAe o BeenenHoll. 3apoxneHue
W DJTalbl pPa3BUTUSA ACTPOHOMHUM: JIpeBHEE Bpems (MOAEIU
Bcenennoit Apucrorens, Iltonemes), cpenHee Bpemsi (B3IJISLIBI
Huxonas Konepnuka, ['anuneo [Nanunes, >xopaano bpyHo o
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cTpoeHnn BceneHHoit), HOBOe BpeMsi (COBpEMEHHBIE KOCMUYECKUE
HCCJIETOBAHMsI, BAKHEHIIINE JaThl B OCBOEHUH KOCMOCA).

Conneunas cuctema. [Imanersr 3emHo# rpymnmbsl (Mepkypuid,
Benepa, 3eminsa, Mapc). VYHHKaIbHOCTH IUIAHETHI  3eMIIS.
[Ipoucxoxaenue Ha3BaHUM IUIAHET 3€MHOW rpynnbl. JlyHa.
[Inanersi-rurantel  (FOnurtep, Carypn, VYpan wu Henryn).
[Tpoucxoxnenue Ha3BaHUU IJIaHET-TUTAHTOB. Actepounl
Conneunoit cucrembl. Komersl: Buibl, cTpoeHue. MeTeopsl.
Mereoputsl. EnuHunBl H3MEpeHMs  pacCTOSHUM B KOCMOCE.
3Be3/1bl — TUTAaHTCKHE PACKAJIEHHBIC IIAphl, W3JIy4arOlUlue CBET.
Tunsl 3Be3n (KapiaWKu, TUTaHTBl W cBepxrurantel). CounHile.
Co3Be3nus. ["anakTuku.

Mup O6mosioruu

buonoruss — Hayka o xu3Hu. CoBpeMeHHas OUOJIOTHsS —
CUCTeMa HayK. 3HayeHHe OMOJIOTUYECKUX 3HAHUU.

JKuBple opranusmsl, ux mnpusHaku. KiierouHoe crtpoenue
opranu3moB. Ctpoenue kinetku. OJTHOKIETOYHbIE, MHOTOKJIETOUHbBIE
U KOJIOHHaNbHble oOpraHu3Mbl. Tkanu. TkaHu pacTeHuit u
KUBOTHBIX. OpranH. OpraHbl pacTeHUd M KUBOTHBIX. Cucrema
opraHoB. CHcTeMbl OpraHoB KMBOTHBIX. JKUBOW OpraHusM — 3TO
Ouoyoruveckas cucrema.

CymHocTh  moHsTHS — «muTanue». CrnocoObl  MUTaHUS
(aBTOTpOdHOE, rerepoTpodHoe). OcobenHoctu MMATAHUSA
pactutenbHOro opranm3ma. [louBeHHoe mnuTaHue. Bo3gymHoe
nutanue  (portocunre3). OCOOEHHOCTH TUTAHUS  KHUBOTHBIX.
Pa3HoOOpasue KUBOTHBIX IO THUITY MHUTaHUS (PACTUTEIHHOSIHBIC,
XUIIHUKY, Tapa3uThl). [lumeBapenue u ero 3Hauenrne. OCoOEHHOCTH
CTPOEHHUSI MUIIEBAPUTEIIbHBIX CUCTEM KMBOTHBIX.

[lepenoc  BemiecTB B OpraHu3Me, €ro  3HaycHUE.
[lepenBuxenue BemiecTB B pacTeHUU. OCOOCHHOCTH CTPOCHHS
OpraHOB pPacTeHUM, 00ECTICUMBAIONINX MPOIIECC MEPEHOCA BEIIECTB.
[TepemernieHne BemIeCTB B KJIETKAaX PACTCHUM U OTHOKIETOYHBIX
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KHUBOTHbIX. (OCOOEHHOCTM TMepeHoca BEUIeCTB B OpraHU3Max
MHOT'OKJIETOYHBIX KMBOTHBIX. KpOBEHOCHas cuctema, ee CTpOCHHE,
¢byuknun. KpoBb u ee cocTaBHbIE YacTH (I171a3Ma, KJIETKH KPOBH).

3Hauenue Jpixanus. Ponp  kuciopoga B mpolecce
pacuienjeHuss OPraHUYeCKUX BEIIECTB U OCBOOOKICHUS SHEPTHUH.
Tunsl gpixanus. JpixaHue pacTeHUd. Posib yCTBUIL M YEUEBUYEK B
pouecce JbpIXaHus pacTeHud. JlpixaHue KMBOTHBIX. Oprasbl
JIBIXaHUSI )KUBOTHBIX OPTaHU3MOB.

O6men BemectB. (OcoOeHHOCTH oOOMEHa BEIIECTB Y
pacteHuil. Ponb BblIENEHUS B MPOLECCE KUZHEACITEIBHOCTU
OpraHu3MoB. Beljenenne y >KMBOTHBIX. BblieneHue y pacTeHuil.
OcCHOBHBIE BBIJICIUTEIbHBIE CUCTEMBI Y IKUBOTHBIX.

3HayeHUE OMOPHBIX CUCTEM B KU3HU OpraHu3MoB. ONopHbIe
cuctembl pacteHui. ONOpHbIE CUCTEMBI )KUBOTHBIX.

JIBi>keHne Kak BaKHEWIas OCOOEHHOCTh IKHUBOTHBIX
OpraHM3MOB. 3HAYEHUE JBUTATEIbHOW AKTUBHOCTU. MexaHHU3MBI,
o0ecreynBaroIue JBUKEHUE KHUBBIX OpraHU3MOB. [IBUTaTenbHbIE
peakuuu pacteHud. CBsI3p KU3HEHCATEIBHOCTH OpraHu3Ma ¢
OKpyXarolen cpenoi. Perymsamus mpoueccoB >KM3HEAEATEIbHOCTH
opranu3mMoB. Pa3znpaxumocTtb. OHIOKpHHHas cuctema. JKenesbl
BHyTpeHHell cekperuu. HepBHas cucrema, 0COOEHHOCTH CTPOEHHUSI.
Pedpnexc. Ponb HepBHOM cHCTEMBI B PETYJSIMA  TIPOIECCOB
KU3HENEeATENIbHOCTU. POCTOBBIE BelllecTBa pacTEHUI.

buonoruueckoe 3HauUeHUe Pa3MHOXKEHHS. Bunel
pasMHOXXeHus. becmnonoe pasMmHoxeHue pacreHuil. IlosnoBoe
pa3MHO)XEHUE pacTeHHd. Pa3MHOXEHHME pacTeHHl CEMEHaMHU.
[[BeToK Kak opraH mojoBoro pasmMHoxkeHus. Conserus. OnbuieHUE.
JBoitHoe omnomoTBopeHue. OOpa3zoBaHue TUIOAOB U ceMsH. PocT u
pa3zButue pacreHnil. UHauBuayansHoe pazsuthe. PacnpocTtpanenue
wiogoB U ceMsH. CoOCTOsIHME TOKOs, €ro 3Ha4eHHe B >KU3HHU
pacTeHud. YcioBus npopacTaHuss ceMsH. [lutamme wu  poct
IIPOPOCTKOB.

[TonoBoe pazmHOXkeHHE OpraHu3MoB. OcOOeHHOCTH
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MOJIOBOTO  Pa3MHOKEHHUs  >KUBOTHBIX.  Opranbl  IOJOBOTO
pazmuoxxenus. [lonoBeie kinerku. OmnomorBopenue. OcoOeHHOCTH
pa3BUTHS  JKUBOTHBIX  OpraHu3MoB.  PasButue  3apojpliia.
[TocTomMOpuoHanbHOE pa3BUTHE >KUBOTHBIX. [IpsimMoe u Hempsamoe
pa3BUTHE.

CyIHOCTh MOHATHI «CUCTEMay, «OMOJOTHYECKAsi CUCTEMA.
Opranu3m Kak CiIOXHas Ouojormyeckas cucrema. B3anmmocBsi3b
KJIETOK, TKAHEW U OPraHOB B OpraHU3Max.

Mup xumuu

Xumusi — Hayka o mpupoje. HayuHble OTKpBITHS XUMUH,
OKa3aBIlIME BIMSHHUE HA pa3BUTHE Ouonoruu, ¢Quuku. BrusHue
JOCTH)KEHUN XMMHYECKOM HAyKd Ha pa3BUTHE TEXHUYECKOTO
IIporpecca 4eja0BeYeCTBa.

[Ipenmer wu3ydyeHus xumud. BemecrBo. XuMHUuYecKue
saBiieHus. YUCThIE BElIeCTBA U CMeCU. [ OMOreHHbIE U reTepOreHHbIe
CMECH.

CrniocoObI pa3zeneHus TOMOTeHHBIX CMeceil (BbIlTapuBaHUE U
KpUCTAIIN3AIUS, JUCTUIUISLNS, Tieperonka). CrnocoObl pa3ieneHus
TeTepOreHHBIX cMmecel (oTcTauBaHue, (GUIBTPOBAHHE, JEUCTBUE
MarHuTOM).

DTanbl CTAHOBJICHUSI HAYKH XUMUHU. YUEHbIE MUpa, BHECIITNE
CYILIECTBEHHBIN BKJIAJ B pa3BUTHE xumMuueckod Hayku (P. boilnb,
A. JlaByasse, = M.B. JlomonocoB,  [Ix. JanbToH, XK. Tpycr,
A. Asorampo, M. Bepriennyc, JI.U. Mennenees, A.M. Byriepos).
OTnauyrie HayYHbIX 3HAHUI OT HEHAYYHBIX CBEJICHUI.

Meroapl HAy4yHOrO TO3HAHUA. OMIMPUYECKHE METOMAbI
HAy4YHOTO TIO3HAHWS (HAOIIOJIEHNE, DKCIIEPUMEHT, CpaBHEHHE,
W3MEPEHHE, OINUCaHUE). OKCIEPUMEHT — OCHOBHOM METOJ
XAMHUYECKOW Hayku. MojenrpoBaHue.

CocraB BemecTB. ATOMHO-MOJICKYJISIPHOE Y4YeHHE. ATOM.
Monekyna. XUMHYECKHMH  3JEMEHT. 3HAaKOBO-CHUMBOJHWYECKOE
0003HaYCHNE U HA3BaHUS XMMHUYECKUX dIIeMeHTOB. [leproanaeckas
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cucreMa xuMuueckux sjaemenToB .M. MeHaeneena.

[Ipocteie BemectBa. AJsoTponusi. CIIOXKHBIE BeIlECTBa
(XUMHYECKHE COCIMHEHHS). XuUMHUUueckas (opmyla — 3HAKOBO-
CHMBOJIMYECKOE OTPAXKEHHE KAUYECTBEHHOTO W KOJMYECTBEHHOTO
cocTaBa BenlecTBa. Ha3BaHus BellleCTB: HayYHbIE U TPUBHUAJIbHBIE.

Knaccugukanus BemectB. Heopranumdeckue BemectBa u
opraHuyeckue BellecTBa. Heopranuueckue BellecTBa: MPOCThIE U
cinoxubie. IIpocTeie HeopraHudeckue BEIIECTBA: METAUIbl U
Hemerauibl.  CocTtaB, (QOpMyINbl, TMPUMEPHl HEOPTAHMYECKHUX
BemiecTB. ATmocdepa: coctaB, cBoiicTBa M (GYHKIMH. 3amiuTa
aTMocdepsl OT 3arps3HEHUS.

CroxHbIE HEOPraHMYECKHUE BEIEeCTBA: OKCHUIbI, KHUCIOTHI,
OCHOBaHus (TUApOKcUbl) U conu. Boxa.

Oprannueckue BemjectBa. CBoiicTBA HW  NPUMEHEHHUE
OPraHWYECKUX BEIIECTB. YTJEBOIbI, OCIIKH, >KUPHI (JTUIUABI) H
HYKJIEMHOBBIE KHCJIOTBI, MX 3HAY€HUE I 4yesnoBeka. Bemlectsa
BOKpYI' Hac: COJb, caxap, COJa, CTHUpaJbHBIM MOPOIIOK, YKCYC,
JIEKapCTBA.

Mup ¢pusukn

®usznka — Hayka o0 npupoge. Dusnueckue SIBICHHUS.
BnusHue ¢usnky Ha pa3BuTHE HayKu U TeXHUKHU. CBsi3b (QU3MKHU C
JIPYTMMH HayKaMH.

dusnueckoe Teno, (QGU3NUECKOoe sBIEHHe, (uznUecKas
BenuunHA. M3Mepenue Qu3MUecKux BETUYMH. MaremaTudeckue
neictBus ¢ (QU3MYECKUMH  BeIMYMHAMU.  JIBMDKeHHE — Kak
€CTECTBEHHOE  CBOMCTBO  Tel.  MeXaHMUYecKoe  JIBUJKEHHE.
OtHOocUTENbHOCTh JBMKEHUS. [IOHSATUS M BEIMUYMHBI, CIIy)Kallue
JUTSL OITUCAHMsI MEXaHUYECKOTO JABM)KEHHUS, 3HAKOBO-CMBOJIMYECKOE
ux npencraBieHue. [IpsMonnHeliHOe W paBHOMEPHOE JABHXKEHUE.
CKopocCTb.

[Tpyunna pBuxenuss Tten. HMueprusa. Cuna kak  Mepa
B3auMoJiecTBUs Tes. Cuia TSKECTH, paBHOACHCTBYIONIAs CHIa.
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Cunel B mpupoe U B TEXHUKE. 3HAKOBO-CUMBOJHUYECKOE
npecranienue cui. Jlegopmarus.

Tena u BemecTBa, IUCKPETHOE CTpoeHUE BenlecTB. CTpoeHue
KUJKUX, TBEPAbIX U Tra3o00pa3Hbix Ted. Mcmonb3oBaHue
(UBUYECKUX CBOWCTB TEIl YETIOBEKOM.

Pabora, mexanuyeckas pabota. MoIIHOCTb. DHEPrus.
IIpocteie mexanusmel. KIIJI. Mcnonb30BaHue MpOCThIX MEXAHU3MOB
YEJIOBEKOM.

Bunpl sHepruu. 3akoH coxpaHeHUs SHepruu. VcTouHuku
SHEPruHu, UCIHOJb3yeMble  YelIOBEKOM. Bo3oOHOBIseMble U
HEBO300HOBIsIeMble pecypchl. [IpeBpailieHuss SHEPrUu U3 OJHOTO
BUJIa B IPYTOM.

JBuxenue Ten COJHEYHOM CHUCTEMBL. 3aKOH BCEMUPHOTO
TATOTeHUS. MarHuTHbIE B3aUMOJCUCTBUA. DPU3NYECKHUE SABJICHUSA B
aTMocdepe.

ObecrieueHne TEIIOBOro OajaHca UBBIX CYIIECTB. BuIb
TeruiooOMeHa:  W3NyuyeHHe,  KOHBEKIHUS,  TeIIONPOBOIHOCT.
[TpucniocoOneHust KUBOTHBIX K JXKHU3HH B XOJOAHOM M >KapKOM
KJIUMaTte. 3aKOHbI MEXaHUKHU B KU3HU KUBOTHBIX.

IIpumepHbIii nepeyeHb NPAKTHYECKUX padoT

1. Pa3BuTHe ceMsiH (hacoau U ropoxa (HaboieHue).

2. OmnpenesnieHre cpetHel Macchl Tela (M3MepeHue).

3.  OmpeneneHue  pa3MepoB  JIMCTOBOW  IIACTUHKH
(u3mepeHue).

4. BnusHue a30THBIX yAOOpeHWl Ha pOCT pacTeHHUs
(9KCTIEpUMEHT).

5. Onpenenenue BpeMeHH cyToK 1o ConHILy.

6. HaGxnronenue TMHUIA MarHUTHOTO TOJIS.

7. BeisiBIIeHHE TPU3HAKOB MUHEPAJIOB W/WJIH TOPHBIX TIOPOJ
y TIecKa.

8. Usmepenue BbicoThl ConHIA HaJ TOPU30HTOM U
TeMIIepaTypbl BO3yXa B MOJICHb.
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9. DkcnepuMeHTaIbHOE OOHAPY)KEHHE  OPTraHUYECKOTO
BEIIIECTBA.

10. DkcnepuMeHTAIPHOE OOHAPYKEHUE Kpaxmalia.

11. HaGmoeHue U omucaHue 0COOCHHOCTEH CTPOCHHUS
OaxkTepuil.

12. HaOmroeHue v omucaHue 0COOCHHOCTEH CTPOCHHUS
TUIECHEBBIX TPUOOB.

13. HabGmonenue u onMcanue 0COOEHHOCTEN CTPOCHUS
BOJIOPOCIIH XJIAMHUJIOMOHA/IBI.

14. HaGmroneHue v omMcaHue BHEITHETO CTPOCHHS MXa
KYKYIIKUH JICH.

15. HaGmromeHne W OMHMCAHWE  BHEIIHETO  CTPOCHHS
[AalIOPOTHUKOOOPA3HBIX.

16. HabGmonenne u onycanye BHEITHETO CTPOCHUS IIUIIEK,
XBOU M CEMSTH XBOMHBIX PACTCHUH.

17. HaOmromeHne W ONKMCAaHUE BHEIIHETO CTPOCHHUS
MOKPBITOCEMEHHOTO (IIBETKOBOTO) PACTEHHSI.

18. BroisBiaeHHe MpPUCHIOCOOIEHHOCTH  OPraHU3MOB K
YCIIOBHSIM CpPE€JIbl OOUTAHUSI.

19. HaGnronenue 3Be3HOTO HebA.

20. Habmonenwe 3a Jlynoit, pazamu JIyHBL.

21. V3y4eHue CTpOSHHsSI PaCTUTEIIbHON KIETKH.

22. V3y4enue cTpOeHHS IBETKOBOT'O PACTECHUSI.

23. zydenne miepeABIKEHUS BOABI W MHHEPATBHBIX
BEIIIECTB B PACTCHHH.

24. BeretaTBHOE Pa3MHOXCHHE KOMHATHOTO PACTECHHSI.

25. N3ydeHue cTpoeHHs LIBETKA.

26. N3y4eHnne 0cCOOCHHOCTEW Pa3BUTHSI HACEKOMBIX.

27. PazneneHne CMECH JKeJIe3HBIX ONMUIIOK H JJPEBECHBIX
CTPYXKEK CIIOCOOOM OTCTAaWBaHMS.

28. PaznmencHue cMecH TIOBapEHHOW COJM M KBapIIEBOTO
necka.

29. Paznenenue ¢ MOMOIIBIO MAarHUTa CMECH, COCTOSIIEH U3

27



KOMOUYKOB CEPBI 1 JKEJIE3HBIX CTPYKEK.

30. Beienenne moBapeHHOM COJIM U3 €€ BOJHOI'O pacTBOPA.

31. [Tonyuenue JTUCTHILTMPOBAHHOM BOJIbI u3
BOJIOITPOBOJAHOM.

32. Habnronenue 3a 00pa3oBaHUEM TEHHU.

33. Omnpenenenue CHBI ACICHUS U3MEPUTEIBHBIX TPHOOPOB.

34. Ompenenenue cpegHe CKOPOCTH ABMKEHHS TEa.

35. Habmronenue 3aBUCHMOCTH BETUYHHBI e(hOopMaIiu OT
BEJIMYMHBI JIe(hOPMHUPYIOIIEH CHJIBI.

36. lM3yueHuwe BIMSHUS TEMIIEPaTypbl Ha CKOPOCTh
b dy3uu.

37. IlpoBepka ycIOBUS PaBHOBECHS phlyara.

38. OnpezenieHne MoICOB MarHUTOB C IIOMOIIBIO0 KOMITAca.

39. BriumsHue IUIOMIAMM TIOBEPXHOCTH HA  CKOPOCTh
OXJIAXKICHUS YKUIKOCTH.

TEMATHYECKOE INTAHUPOBAHHUE
KYPCA «ECTECTBO3HAHUE»

5—6 KJIACCBI
Paznen conep:xkanusi Kypca Tlxanuposanue
HATPY3KH

5 kaace (35 4)
BBeneHne B ecTecTBEHHBIC HAYKH 44
Pa3BuTHE 3HAHWH JTIOZEH O MHUpPE 94
06k 3emiu 34
Kusnb Ha 3emie 104
YesnoBek Ha 3emiie 24
Peszeps 74

6 xaacc (35 4)
Mup acTpoHOMHH 54
Mup Guonoruun 104y
Mup xumMuu 114
Mup pusuKu 94
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