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Pabouvas mporpamMma 1o Kypcy BHEYpOUHOH EATEILHOCTH pazpaboTaHa ¢ y4EToM
TpeOOBAaHUH CIIEAYIOIINX HOPMATHBHBIX TOKYMEHTOB:

1. ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3oBaHuM B
Poccuiickoit deneparnuny;

2. Ilpukaza MunucrepctBa mpocBemieHuss Poccuiickoit ®Penepanuu  OT
18.05.2023 Ne 370 «O06 yrBepxaenun DenepanbHoil 00pa3zoBaTeIbHON
MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHuUS;

3. Canwurapubix npaswi CII 2.4.3648-20 «CaHuTtapHO-31IUAEMHUOJIOIMUYECKUE
TpeOOBaHUS K OpraHW3alUsAM BOCHUTaHHS UM OOydYeHHUs, OTAbIXa W
O3/IOpOBJICHHUSI JI€T€Hl M MOJIONEKH», YTBEPKACHHBIX IOCTAHOBJICHUEM
['maBHOTO TOCYIapCTBEHHOTO CaHUTAPHOTO Bpauda Poccuiickoit dhenepanuu ot
28.09.2020 Ne 28 (manee- CI12.4.3648-20);

4. Canurapasix npaBuid u HopM CanlluH 1.2.3685-21 «['uruennueckue
HOpPMAaTHBBI M TpeOoBaHMs K oOOecredeHuIo Oe30MmacHOCTH U (WJIn)
0e3BpeHOCTH I 4YeloBeKa (aKTOPOB CpeAbl OOMTAHUS», YTBEPKIECHHBIX
MOCTAHOBJICHHEM [ JJaBHOTO  TOCYJapCTBEHHOTO  CaHUTApHOTO  Bpada
Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2 (nanee - CanlluH1.2.3685-21);

5. OcHOBHOI 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOT'O 00IIero obpa3oBaHus
I'bOY mkoner Ne 199 IIpumopckoro paiiona Cankr-IlerepOypra (mpukas ot
29.08.2023 1. Ne 65).

[Ipumepnass  oOpa3oBaTelbHas TporpaMma 10  y4eOHOMY  Kypcy
«EcrecTBO3HaHMe» (mamee —  mporpaMma)  paspaboTaHa Ha  OCHOBE
(byHIaMEHTAJILHOTO siipa  conaepkaHust o0mero oOpa3oBaHus, TpeOOBaHUI
(benepanbHOrO TOCYJapCTBEHHOTO 00pPa30BaTENbHOIO CTaHIApTa OCHOBHOTO
obmero oOpa3oBaHHsl K pe3ylbTaTaM OCBOCHHS OCHOBHOU 00pa3oBaTelbHOM
MporpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHHs MO BCEM Y4YeOHBIM mpenMeraMm (B
yacTu TpeOOBaHUIl K pe3yibTaTaM y4eOHBIX MPEIMETOB €CTECTBEHHO-HAy4YHOTO
nukia —  Owonoruu, ¢uzukd, Xxumuu), l[IporpamMmmsl  GopmMupoBaHUS
YHUBEPCAIBHBIX YU€OHBIX ICHCTBHI.

B mporpamme coOmromaercs  TPEEeMCTBEHHOCTh € (pepepaibHBIM
rOCy/IapCTBEHHBIM  OOpa30BaTeIbHBIM  CTAHIAPTOM  HAYATBHOTO  OOIIETro
o0pa3oBaHMsl; YYHTHIBAIOTCS BO3PACTHBIE W TICHUXOJIOTHYECKHE OCOOCHHOCTH
y4gammxcs 5-6 KI1accoB, MEXIPEAMETHBIE CBSI3U.

[IporpaMma BKIJIIOYaET MOSICHUTEIbHYIO 3aITUCKY, B KOTOPOH PacKpbIBalOTCA
LeIM U3YYEHUs! eCTeCTBO3HAHUS, JaeTcs O0IIas XapaKTepUCTUKa U ONpeAeseTcs
MEeCTO y4eOHOTO Kypca
«EcTecTBO3HaHME» B Y4eOHOM IUIaHE, PACKPBIBAIOTCS OCHOBHBIC MOJXOMABI K
0oTOOPY CO/IEpKAHUS.

[TporpamMMa ycTaHaBIuBaeT IUTAHUPYEMBIE PE3YIIbTaThl OCBOSHUSI OCHOBHOM
o0pa3oBaTenpHON  TPOTpaMMBI  OCHOBHOTO  OOmiero  oOpa3oBaHHS  II0
€CTECTBO3HAHUIO.

[IporpamMMma ompeaensieT coaepkanue ydeOHOro Kypca o rogam o0ydeHus



C YKa3aHHeM MPUMEPHBIX YacOB Ha KaX/blil pa3aen.

INOACHUTEJIBHASA 3AIINCKA

Ienn usydyenus yuedHoro kypca «EcrecrBo3HaHue»

[Iporpamma yuebHOrO Kypca «EcrecTBo3HaHue» pa3paboraHa s
OpraHM3aIHi, peaTM3yIONIUX MPOrPaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHuUs.

Copep:xaHue MporpaMMmbl HANpPaBIEHO HA JIOCTHXKEHUE pE3yJIbTaTOB
OCBOEHHUS OCHOBHOM  00pazoBaTeNbHONW MpPOTpaMMbl  OCHOBHOTO  OOIIETro
o0Opa3oBaHHs B YacTH TPeOOBaHWM, 3aJaHHBIX (eaepaibHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHIAPTOM OCHOBHOTO OOIIET0 00pa3oBaHUs K MpeIMeTaMm
€CTECTBEHHO- HAYYHOTO ITHKJIA.

CopepxaHue MporpaMMbl IMEET OCOOCHHOCTH,

OGyCHOBHCHHBIC, BO-IICPBLIX, 3aJadyaMu pPa3BUTUA, 06yquH;1 U BOCIIUTAaHUA
ydamuxcs, 3adaHHBIMU COLMAJIbHBIMU Tpe6OBaHI/I$IMI/I K YPOBHIO DPAa3BUTUA HX
JIMYHOCTHBIX W MO3HABATCIIbHLIX KAYCCTB; BO- BTOPBIX, MIPCAMCTHBIM COACPKAHNCM
OCHOBHOI'O O6H.I€FO 06pa30}3aH1/151; B-TPCTbHUX, INCUXOJIOTUYCCKUMHU BO3PACTHBIMU
0COOEHHOCTSIMH 00y4aeMbIX.

Coneprxanne porpammel Kypca «EcTecTBO3HaHHE» HECET B ceOe OOJbIIOi
BOCIUTATENbHBIM MOTeHUMan. BocnurhiBaromas (GyHKIHS Kypca 3aKiIio4aercs B
(dhopMHUpOBaHUH Yy OOYYArOIIMXCSI MOTPEOHOCTH TO3HAHMS OKPYKAIOIIEr0 MHUpa U
CBOMX CBSI3ed C HUM: 3KOJOTMYECKHM OOOCHOBAHHBIX MOTPEOHOCTEH, MHTEPECOB,
HOpM H IIpaBUIL

«EcTecTBO3HAHME» — WHTETPUPOBAHHBIA KypC, TPU3BAHHBIN OKa3aTh
COJIePKATENbHO-CSTEILHOCTHYIO MOAJCPKKY OCBOCHHUS MPOrpaMM MO Y4eOHBIM
npenmeram «buonorus» u «leorpadus», obOecneyUTh MNPONEIEBTUUYECKYIO
COJIEP’KATENIbHYI0 OCHOBY JJisi TOCJIEIYIOIIET0 CHUCTEeMATUYECKOTO H3YYeHHS
npeaMeToB «Xumus» u «Pusnka». IHTerpanus pa3inyHbIX eCTECTBEHHO-HAYYHBIX
oOyactel 3HaHUsI OCHOBaHa Ha MPEJCTABICHUU O €AMHCTBE MPUPOJBI U OOILEM IS
BCCX CCTCCTBCHHBIX HAYK MCTOAC ITO3HAHUA.

B cBsa3u ¢ atuM u3yuyenue kypca «EcTtecTBO3HaHME» B OCHOBHOM IIIKOJIE
HAIpPaBJIEHO HA JOCTUKEHHE CIEIYIOIINX [ENIeH:

— TIPOTEIEBTUKA OCHOB OHMOJIOTHH, XUMHH, (DU3UKH;

— ¢dopmupoBaHNEe TEPBOHAYATHLHOTO MPEACTABICHUS O  METOAax
HAy4YHOTO MMO3HAHUS MIPUPOJIBI, LIETIOCTHOTO B3IJIA1a HA MUP;

— q)OpMI/IpOBaHI/Ie 9JICMCHTApPHBIX YMCHPIP'I, CBsI3aHHBIX C BBIIIOJIHCHUEM
y4e0HOT0 TaO0PATOPHOTO UCCIICIOBAHHS,

— (QopmupoBaHHEe Y Y4YalIUXCsl YCTOMYMBOIO HMHTEpeca K IpeaMeram
€CTECTBEHHO-HAYyYHOTO ITUKJIA (K OMOJIOTHH, XUMHH, (PHU3UKE);

— BOCIIUTaHHE OTBETCTBEHHOI'O M OEPEKHOTO OTHOLIEHUS K OKpY>Karolei
npupojae, GOpMUPOBAHKUE IKOJIOTUIECKOTO

MBIIIJICHUA.

Mecto yueboHoro kypca «EcTecTBo3HaHHE» B y4eOHOM IJIaHe



OOs3aTennbHass  4acTh  y4yeOHOro  IUIaHa  TIPUMEPHOW  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO O0ILEro 00pa3oBaHus MpelycMaTpUBAET
uzydenue npeameroB «buomorusi» u  «l'eorpadus» B 5—6 Kiaccax.
Cucrtemarnueckoe M3y4eHHE OPYTUX YYeOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O
IIUKJIa B OCHOBHOH IIIKOJIE HAYMHAETCS MO3XKe: ¢ 7 Kiacca — (U3UKH, ¢ § Kilacca —

XUMHH.
B COOTBETCTBUM €  Y4eOHBIM  IUIAHOM Kypcy «EcTtecTBO3HaHUE»
MPEAMIeCTBYeT  YUCOHBIN npeaMer «OKpyKarouui MUpPY,

BKITIOYAIOIIUI HEKOTOPBIE 3HAHUS U3 0071acT OMOIOTHH, PU3UKH, XUMUH,
aACTPOHOMHHU.
VYuebnslii kypc «EcTecTBO3HAHHE)» BBOJAUTCS HA YPOBHE OCHOBHOT'O OOIIETO

o0pa3oBaHMs B Ka4e€CTBE MHTETPATUBHOTO JOMOTHEHHS K YU€OHBIM IIPeIMETaM
«buonorusy, «I'eorpadgus» 1 Kak MPONEACBTUICCKUN KYpC B OTHOIIIEHUH y4eOHBIX
npeaMeToB «Du3nka» U «XuMus».

[IporpamMmMa 1o ectecTBO3HAHUIO [ 5-6 KJIACCOB COCTaBlieHa M3 pacyéra
oOmieit yaeOHOM Harpy3ku 68 dacoB 3a 1Ba roja oOydeHus: 1 dac B Henemo B 5
kiacce u 1 yac B Hegeno B 6 kiacce. Bpemst Ha gaHHBIN Kypc oOpa3oBareibHas
OpraHM3aIysi MOXET BBIICTUTHh 32 CYET YacTH y4eOHOro IutaHa, GopMUpyeMOn
y4acTHUKaMHU 00pa30BaTebHBIX OTHOIICHUH.

O0mas xapakrepucTuka yue0Horo kypca «EcrectBozHaHne»

Kypc «EctecTBO3HaHNE» COAEPKUT CUCTEMHBIE 3HaHUs. bosbllioe BHUMaHNe
B HEM YJIENISIETCS IPEEMCTBEHHBIM CBS3SIM MEXAY HA4aJlbHOM M OCHOBHOM
IIKOJIOW, MHTETPALlUM 3HAHUM BOKPYT BEAYIIMX UACH, ONPEACISIOIINX CTPYKTYPY
Kypca U criocoOCTBYIOMUX (POPMUPOBAHUIO LIEIOCTHOTO B3TJIsiAa Ha Mup. B kypce
JAIOTCS MEPBbIE TMPEJCTABICHUS O TAKUX TMOHATHSIX, KaK «Macca,
«B3aNMOJICHCTBUEY, «CHUIIA», «OHEPTHS», «aTOM», «MOJIEKYay, «XUMHUYECKUN
anemeHT». [lonmyyaeMble yqanMmMucs CBEIEHNs O BEIECTBAX U UX MPEBPALICHUAX
MOTYT CIIy’KUTb IIEPBOHAYAJILHON OCHOBOM AJI1 MOCTENEHHOI'O OCO3HAHUSA UJEU O
TOM, 4TO MaTepus U (POPMBI ee IBUKEHHUS BCEra B3aUMOCBSI3aHbl, YTO O0BEKTHI
IPUPOJBI 00PA3YIOT LIETOCTHBIE CUCTEMbI, OTHOCUTEIBHO YCTOMYMBEIE, HO B TO K€
BpeMs JuHaMHU4HbIe. HapymieHue 3Toi [UHaMU4YeCKON YCTOMYUBOCTU CUCTEM MOXKET
IIPUBECTHU K HEXKEJATEIbHBIM NOCAeACTBUAM. OCO3HAHUE 3TON UAEU BAXKHO IS
MOHUMAaHHUS SKOJIOTHUECKUX IpobsieM. IHTerpanus pa3inuHbIX €CTECTBEHHO-
Hay4yHBIX o0JacTel 3HaHWs OCHOBaHA Ha MPECTABICHUU O €MHCTBE MIPUPOJIBI U
o01mieM JIsl BCeX €CTECTBEHHBIX HayK MeToJie mo3Hanus. CoaeprkaHue JaHHOTO Kypca
CTPOMTCSI Ha OCHOBE JESITEIbHOCTHOTO Ioaxoa. BoBneueHne yyamuxcs B
pa3zHo00pa3HyI0 Y4eOHYI0, HCCIEIOBATENBCKYIO U MMPAKTUIECKYIO JIEATEIHHOCTh
SBIISICTCS YCJIOBUEM MPUOOPETEHHI MPOYHBIX 3HAHHM, IPeoOpa30BaHus UX B
yOexXIeHUs] U YMEHUS!, CTAHOBJICHUS OTBETCTBEHHOCTH KaK YEPThI JIMYHOCTH.

IIVIAHUPYEMBIE PE3YJIBTATbBI
OCBOEHMSA OBYYAIOIIUMHUCA YYEBHOI'O KYPCA
«ECTECTBO3HAHMHE»



OcBoenne yueOHOro Kypca «EcTecTBO3HaHME» B OCHOBHOW IIIKOJE
HAMpaBlIEHO Ha JOCTM)KCHHWE OOYYAIOIIUMHUCA JIMYHOCTHBIX, NPEIMETHBIX U
METamnpeIMETHBIX  Pe3yJbTaTOB  OCBOCHHUS  OCHOBHOH  00pa3zoBaTelbHOMI
MIPOTrpaMMBI.

JINYHOCTHBIMH pe3yJabTAaTAMHU U3YyUEHHUs Kypca
«EcTecTBO3HaHUE) SBISAIOTCS:

— pa3BUTHE MO3HaBaTEIbHBIX HUHTEPECOB,

MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH ydaImxcs;

— (opmupoBaHHEe MOTHBAIMM K HM3YyYEHHUIO B JaJIbHEUIIEM OWOJIOTHH,
XUMHH, (PU3UKHU, ACTPOHOMHUH;

— BOCIHUTAHHWE OTBETCTBEHHOTO OTHOLICHUS K TIPUPOAE, OCO3HAHHE
HE0OXOIMMOCTH 3aIUThI OKPYKAIOIIEH CPEIbI;

— (hopMupoBaHHE TMYHOCTHOT'O OTHOLICHUS JAPYT K APYTY, K YUUTEIIO.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM H3yUYCHHS Kypca SBISIOTCS:

— OCBOCHHME IPHEMOB HCCIEIOBATEIbCKON JESITEIBHOCTH (COCTaBICHUE
IIaHa, UCTIOJIL30BaHUE IPUOOPOB, POPMYITHPOBKA BEIBOJIOB U T. 11.);

— ¢opmHpoBaHUE MPHEMOB pabOTHl C WH(pOpPMALUEH, TPEeICTaBICHHOHN B
paznmuuHoil dopme (TaONHIIBI, PUCYHKH, CXeMbI, (GOPMYJIBI U T. 1.), Ha Pa3InYHBIX
Hocutensx (kauru, Uarepuer, CD, nepuoanyeckue u3gaHus u T. 11.);

— pa3BUTHE€ KOMMYHHMKATHUBHBIX yMEHUW W OBJIQJICHHE OMBITOM
MEXIIMIYHOCTHOM KOMMYHUKAIMK (BEICHHE JHUCKycCHH, paboTa B Tpymmax,
BBICTYIIJICHUE C COOOIEHUSAMHU U T. 11.).

IIpenmMeTHbIMHU pe3yJIbTATAMH H3YUCHHS Kypca
«EcTecTBO3HaHME) SBISIOTCS:

— OCBOEHHME 0a30BBIX €CTECTBEHHO-HAYUHbIX 3HaHUH, HEOOXOAUMBIX IS
JalbHENIIero U3y4yeHHs] CHCTEMaTHYECKIX KYPCOB €CTECTBEHHBIX HayK;

—  ($OpMHUPOBAHHE IEMEHTAPHBIX HCCIEA0BATEIbCKUX YMCHHUIA,

— TMPUMEHEHHWE TMOJYYCHHBIX 3HAaHUA W yYMEHUH Ui  pelICHUS
MPAKTUIECKHX 3a]1aY.

5 kaacc
Buvinycknuk nayuumcs:
* BBIICTISITh  OOBEKTHI ~HM3YyYEHHUS E€CTECTBEHHBIX  HAyK: aCTPOHOMHUH,
¢busuky, XuMum, reorpaduu, GMOIOTUH, YKOJIOTHH;

* IPUBOJUTH IIPUMEPHI B3AUMOCBS3EH B IIPUPOJE;

* O0BSCHATH CYITHOCTh IOHSITHIA «METOMY, «THIIOTE3a;

* Ha3bIBaTh HAay4YHBIE CIIOCOOBI/YPOBHU MO3HAHHS MUPA, pa3inyaTbh METObI
HAyYHBIX HCCIENOBaHUN (HAOMIOACHHWE, OMHCAHHWE, W3MEpPEHHE, JKCICPUMEHT,
MOI[CHI/IpOBaHI/IC), Ha3bIBATh 3TAllbl HAYYHOT'O UCCIICIOBAHUS

*onpcaAcidATb W IMPUMCHATH TMOPAAO0K HeﬁCTBHﬁ HUCCIICOOBATCIIL  IIpU
HAOJIOZICHUU, W3MEPEHUH NPUPOAHBIX OOBEKTOB, TPH IOCTAHOBKE OIIBITA
(3KCTIepUMEHTa);



* XapaKTepPH30BaTh BKJIAJ 3apyOeKHBIX M OTCYECTBEHHBIX YUYCHBIX B
pa3BUTHE ECTCCTBCHHBIX HAYK;

* ONIUCHIBATh ~ NPEJCTABICHUS IEPBOOBITHBIX JIIOJEH O  NpHUpOJE,
IIPEICTAaBICHUS O CTPOCHUMM BceneHHOW y IpeBHUX HApOJAOB M B paHHEM
CpenHEeBEKOBEE;

* IEPEUUCIIATh  NPEANOCBUIKM M OOBSACHATH  3HadeHue  Benmkux
reorpaguuecKiuX OTKPBITHI;

* OIMCHIBATh 110 MOJEIN BHYTPEHHEE CTPOCHHUE 3EMIIH;

* CPaBHHBATh II0 PUCYHKY BHYTPEHHEE CTPOCHHME IUIAHET- THMTaHTOB U
IJIAHET 3€MHOU TPYIIIbI;

* CpaBHUBATh TI'MIOTE3bl O BO3HUMKHOBeHMH 3emian M. Kanra u IL-C.
Jlammnaca, XK. Broddona u JIx. [>xuHca, OUCHIBaTH COBPEMEHHBIE NPECTABICHUS
0 BO3HUKHOBEHUU U pa3BUTUH COJHEUYHOHN CHUCTEMBI;

* OIIMCBHIBATh CIIOMCTYIO CTPYKTYpy 3€MJIM, Ha3blBaThb M PaclO3HABATh Ha
PHUCYHKE re0JIOTHYECKHe 000I0UKH 3eMIIH;

* IPUBOJUTH MPUMEPHl XMUMHMYECKHUX DJIEMEHTOB, IPOCTBIX M CIOXHBIX
BEIIECTB, BEIECTB C MOJICKYJIIPHBIM U aTOMapHBIM CTPOCHHEM;

* OOBSICHATB CYIIIHOCTb OHSATUI «TOPHBIE OPOABIY,

«MUHEPANbI», «peibed», «KKIUMaTy;

* OIIUCBIBaTh OCOOEHHOCTU IMOBEPXHOCTH U arMocdepsl 3eMid IOcCie ee
o0Opa3oBaHus;

* BBIABIISTH MPU3HAKU MUHEPAJIOB U/WIN TOPHBIX MOPOJ Yy

TIECKa B XO/I€ BBITIOJIHEHUS MPAKTUUECKON padoThI;

* IPUBOJIUTH MPUMEPHI MaJCOHTOJOTHUECKUX CBHJIECTENBCTB MOSABICHHUS Ha
3emuie JKUBBIX OPTaHH3MOB;

* ONIUCHIBATh KM3Hb B JPEBHEHIIEM OKeaHe, OCOOCHHOCTH CYyIIHd U
aTMocdepsl ApeBHell 3eMiin, Ha3bIBaTh MPUUMHBI Hauala 3aCeJICHUs CYIIN KUBBIMU
OpraHu3Mamy;

* Ha3bIBaTh (PAKTOPHI, MOBIUSABIINE HA BOSHUKHOBEHUE perbeda 3emin;

* Ha3pIBAaTh YCJIOBUS, BIMSIOIMIME HAa KIMMAaT, OOBSICHATH, KaKk KIUMAT
BJIMSICT HA 3€MHYIO TIOBEPXHOCTH;

* IPUBOJIUTH TPUMEPBl U ONHCHIBATh YHHKAJIbHBIE MPHUPOIHBIE OOBEKTHI
3emiH, Ha3bIBaTh 0COOEHHOCTH 3eMITH, 00YCIIOBHUBILIUE KU3HB HA TUIAHETE;

* BBISIBJAITH OOIIME M OTIMYUTENbHBbIC NMPH3HAKK TEJl JKUBOM M HEXHMBON
MIPUPOJIBI, HA3BIBATh U PACKPBIBATH CO/IEPIKAHIE OCHOBHBIX NMPU3HAKOB KHBOT'O;

* pacKphpIBaTh JIOHAyYHbIE€ M TIE€PBbIE HAy4YHBIC MPEACTABICHHUS O
NPOUCXOXKICHUH KHU3HU;

* pacCKpBIBaTh COBPEMEHHBIE B3TJISAIBI HA BOSHUKHOBCHHE JKU3HH Ha 3eMIIe;

* OOBSICHATH CYIIHOCTH OHSATHH «3BOMIOLUS», «BUI,

«hnopay, «payHay, «cpea OOUTaHUSNY, KMECTO OOUTAHUNY,
«IIPUPOTHOE COOOIIECTBOY, «OUOIIEHO3», «IKOCHCTEMAY, «IEMb MUTAHU;

* XapaKTepH30BaTh OCOOEHHOCTH OpraHu3MoB HapcTB bakrepuu, ['pulsl,
Pacrenus, JKuBoTHbIE, X POJIb B TPUPOAE U B )KU3HU YEIIOBEKA;

* XapaKTepH30BaTh OCOOCHHOCTH PpAcTeHHMH W IKMBOTHBIX KPYIHBIX



CHUCTEMATUYECKUX TPYI, OCOOCHHOCTH JIMIMIAWHUKOB KaK CHUMOHMOTHYECKUX
OpraHU3MOB;

* ONUCHIBATh ATAMBI PA3BUTHS )KU3HU Ha 3eMIIE;

* BBIJICTSATh  YCJIOBUS ~ HA3€MHO-BO3IYIIHOW,  BOJHOW, IOYBEHHOM,
OpraHU3MEHHOW cpeji OOMTaHUs, IPUBOJAUTH TTPUMEPHI

MIPUCTIOCOOJIEHHOCTH JKHMBBIX OPraHU3MOB K YCJIOBHSM HA3eMHO- BO3IYIIHOM,
BOJTHOM, ITOYBEHHOM, OPraHU3MEHHOW Cpe/l OOUTaHUS;

* IPUBOAWTH TPHUMEPHl  Pa3HBIX  BHUJOB  MPHUPOJHBIX  COOOIIECTB,
HCKYCCTBEHHBIX DKOCHUCTEM;

* Ha3bIBaTh M XapaKTE€PHU30BaTh KOMIIOHEHTHI MPUPOIHOrO COOOIIECTBa,
[IPUBOAUTH IIPUMEPHI LIENIEN [TUTAHUS;

* IPUBOJIUTH MPHUMEPHl U BBIACIATH OCOOEHHOCTH PACTEHUI M >KMBOTHBIX
pa3HBIX MAaTEpPUKOB, OCOOCHHOCTH JKHUBBIX OpPraHM3MOB MOpPEH H OKCaHOB,
XapaKTEepU30BaTh OCOOCHHOCTH CTPOCHHUS >KMBBIX OPTaHU3MOB — oOuTarenei
Pa3HBIX IPUPOIAHBIX 30H;

* O0OBSCHSTH CYIIHOCTb TIOHATHUS «pacay, BBIICIATh XapaKTEPHBIC TMPU3HAKH
JIOJIe €BPOTICOMTHOM, MOHTOJIOMTHOM M SKBATOPUAIBLHOM pac, OOBSACHATh HX
MIPUCTIOCOOUTENHHOE 3HAUCHHUE;

¢* HAa3bIBAaTh U XapaKTepI/I3OBaTI> Ba)KHeI\/'II_HI/IC 9TaIlbl CTAaHOBJICHHA YCJIOBCKA,

* JIOKa3bIBaTh Te3UC «UenoBeK — OHOCOMHALHOE CYIIIECTBOY.

Bbll’lyCKHuK noJjayuum 603MOHCHOCHIb HAYUUMBCA:

* ICIIOJIb30BATh MPH BBHIMOJIHEHUH yYEOHBIX 3alaHMi HAYYHO- MOMYJISIPHYIO
JUTEPATypy 110 ECTECTBO3HAHUIO, CIIPABOYHbBIE MaTepuabl, pecypcsl HTEpHETA;

* OCHOBAM HCCJIEIOBATEIBCKOW M MPOEKTHOW ACSITEIBHOCTH IO WU3YYECHHUIO
OPUPOJBI, BKIIOYas yMEHHs (OpMyaupoBaTh 3ajaud, MPEACTaBIATh PabOTy Ha
3aIUTY U 3aLIUILIATh €¢;

* O0OHapyKMBaThb CBf3b 3HAHMH/yMEHUH IO €CTECTBEHHO- Hay4YHBIM
IIpeMeTaM ¥ TyMaHUTApHBIM IIPEIMETaM;

* ODUEHTHPOBATbCSI B CHUCTEME MOPAJIBHBIX HOPM U IIEHHOCTEH 10
OTHOIIECHHIO K 00BEKTaM >KMBOM MPHUPOJBI (MIPU3HAHKUE BBICOKOW IIEHHOCTH >KU3HU
BO BCEX €€ IPOSBIEHUAX, SKOJIOIMUECKOE CO3HAHHE, IMOLMOHAIBHO-IIEHHOCTHOE
OTHOIICHHUE K 00BEKTaM )KMBOH MPHUPOJIBI);

* CO3aBaTh COOCTBEHHbBIE MMCbMEHHBIE U YCTHbBIE

COOOIEHNST Ha OCHOBE HECKOJBKMX HMCTOYHHKOB HH(OpManuu, CONPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAINEH, YUUTHIBAass OCOOCHHOCTH ayIUTOPUH CBEPCTHHUKOB,;

* paboTaTh B rpyIIe CBEPCTHUKOB IPU PEIICHUH MO3HABATENbHBIX 337134,
YUUTBIBaTh MHEHUE OKPYXKAIOIIUX M aJ€KBAaTHO OIICHWBATh COOCTBEHHBINH BKJIAJ B
JesITebHOCTD IPYIIIIHI;

* COBCpIIICHCTBOBATh  HABBIKM  YUTATEIbCKOM U opdorpadudeckoit
IPaMOTHOCTH.

6 xknacc



Buinycknuk nayuumces:

* OOBSICHATH CYIIHOCTb HOHATHS «aCTPOHOMHSY,
XapaKTepHU30BaTh OCHOBHBIC TAITBI PA3BUTHS ACTPOHOMHUH;

* YKa3bIBaTh Ha MozenH nosioskeHus: ConnHua u miuanet B CoaHeyHON
CHCTEME;

* IPOBOAMTH KIacCU(UKAIMIO IUIAaHET, CPAaBHUBATD TUIAHETHI 36MHOM
IPYIIIBI HA OCHOBE 0COOEHHOCTEH UX CTPOCHUS;

* BBJICIIATH XapaKTepHbIe IPU3HAKY TUIAHET-TUTAHTOB,

* BBJICIIATH XapaKTepHbIe MPU3HAKH aCTEPOUIOB, KOMET, METEOPOB, 3BE3/I;

* HAXO/IUTh OCHOBHBIE co03Be3aus CeBepHOTO MNONyIIapus IMPH IOMOIIN
KapThl 3BE3JHOTO HeOa;

* BBIZICTATh OOBEKT M3y4eHHs] OMOJIOTHH; XapaKTepU30BaTh OMOJIOTHIO Kak
CHCTEMY HayK; PacCKphIBaTh 3HaUCHUE OMOJIOTMUECKUX 3HAHUIA;

* OOBSICHATH CYIIIHOCTb MOHSATUH «KJIETKa», «TKaHbY,
«OpraH», «CHCTEMa OpraHOB», «IHTAaHHE», «aBTOTPOQBI»,
«reTepoTpodbl», «POTOCHHTE3», «IHIIEBAPEHHUE», «IbIXaHUEY,
«ra3000MeH», «0OOMEH BEIIECTBY, «BBIICICHUEY, «Pa3IPaKIMOCTh,
«pediexcy, «Pa3sMHOKECHHUEY, «rameray, «OTIBUICHUEY,
«OTLTIOJIOTBOPEHUE;

* IPUBOANTH MIPUMEPHI BUIOB TKAHEH, OPraHOB, CUCTEM

OpPTaHOB PacTEHHUH M )KMBOTHBIX, HA3BIBATh UX (YHKIINH;

* XapaKTePH30BaTh )KUBOI OPraHNU3M KaK OMOJOTHYECKYIO CHCTEMY

* CPaBHUBATh OCOOEHHOCTH aBTOTPOGHOTO M TeTepoTpodHOro crnocoboB
OUTaHMS;

* ONIUCHIBaTh OCOOCHHOCTH MUTAHMUSA PACTEHHH, PACKPBIBATh CYIIHOCTb
BO3YIIHOTO U TIOYBEHHOTO NMUTAHHS PACTCHHIA;

* 000CHOBBIBaTh OMOJIOTMYECKYIO POJIb 3€JICHBIX PACTCHUN B TIPUPOJIC;

* ONMUCHIBATh TUTAHWE W THIIEBApPEHHUE y JKUBOTHBIX, BBIICIATH
0COOEHHOCTH CTPOSHHS MUIIIEBAPUTEIBHBIX CHCTEM KUBOTHBIX;

* Ha3bIBaTh W OIMCHIBATH IMPOBOJSIIME CHCTEMBl PACTEHHHA WM >KUBOTHBIX;
pacKkpbiBaTh POJb KPOBEHOCHOH CHCTEMBI, KPOBH B TPAHCIOPTE BEIICCTB Y
KUBOTHBIX OPTaHU3MOB;

* Ha3bIBaTh OPTaHbI, YYACTBYIOIIUE B TIPOILECCE MIBIXaHUS PACTCHUH U
KUBOTHBIX;

* Ha3bIBaTh OCOOCHHOCTH BBIJCIICHUS y PpACTCHUH W  IKUBOTHBIX,
XapaKTepU30BaTh 3HAYCHHUE BBICIICHUS B )KH3HU KHBBIX OPTraHU3MOB; MPHUBOJNUTH
JI0Ka3aTeNbCTBA TOTO, YTO OOMEH BEIEeCTB — BaXKHEHUIINI IPU3HAK )KUBOTO;

* XapaKTEpHU30BaTh CTPOCHUE OIOPHBIX CHUCTEM pPACTECHUM W JKUBOTHBIX,
OGBHCHHTB 3HAYCHUC OIIOPHBIX CUCTEM MJId JKHUBBIX OpPraHHU3MOB, BbISIBJIATH
MPpU3HAKKW OIOPHBIX CHUCTCM, YKA3bIBAIOIIMC HaA B3aUMOCBA3b HX CTPOCHUA C
BBITTOJTHEMBIMU (DYHKITUSIMH;

* IPUBOJIUTH NIPUMEPHI U XapaKTEPU30BATh CIIOCOOBI IBMKCHHS )KUBOTHBIX,
MPUBOANTH MPUMEPHI HAJTMUUS IBUTATEIBHON aKTUBHOCTH Y PACTCHHI; OOBSICHATH



POJIb IBHKCHHUS B KM3HH JKUBBIX OPTaHMU3MOB; YCTAHABIMBATH B3aHMOCBSI3b MEXITY
cpemoit oOUTaHMs M CTIIOCOOaMU TIEPEIBIKCHHSI OPTaHU3Ma;

* Ha3bIBaTh YACTH PETYJISATOPHBIX CHCTEM, OOBSCHATH POJIb HEPBHOU U
SHJIOKPUHHOW CHUCTEM B PETYJSAIMU MPOLECCOB JKU3HEACSITEIBHOCTH OPraHU3MOB,
pedIieKTOpHBIA XapakTep

NEsITeIbHOCTH HEPBHOM CUCTEMBI,

* IPUBOJUTH IIPUMEPHI MPOSABICHUS pPEaKIUil pacTeHUH Ha WU3MEHEHUs B
OKpY>Kalolleu cpene;

* XapaKTEepU30BaTh pOJIb PA3MHOXKEHHMS B JKU3HU >KUBBIX OPraHU3MOB;
BBISIBIISITh  OCOOCHHOCTH OECIIONIOT0 W TOJIOBOTO PAa3MHOXKEHUS; OIpPEIeIsiTh
IIPEUMYIIECTBA [TOJIOBOI'O Pa3MHOXKEHHUS Nepe] OecrobIM; Ha3bIBaTh U ONUCHIBAThH
YacTH IIBETKA, YKa3blBaThb MX 3HAUCHME; JAeJaTh BBIBOJBl O OHOJIOTMYECKOM
3HA4YEHUU 1IBETKOB, IJIOJIOB U CEMSH;

* OIIMCBIBaTh OCOOEHHOCTH POCTa U PA3BUTHUS PACTEHUS; XapaKTE€pHU30BaTh
3Tarbl HHIUBHUYaJIbHOTO PA3BUTHUS PACTECHUIL;

* BBIJICJISATH IPEUMYIIIECTBA BHYTPEHHETO OIJIOOTBOPEHHS;

* pacKpbIBaThb OCOOCHHOCTH PA3BUTHUS JKUBOTHBIX; CPaBHUBATH INPSMOE H
HEMPSIMOE PA3BUTHE )KUBOTHBIX;

* IPUBOJUTH TNPUMEPBl CUCTEM U KOMIIOHEHTOB, HX COCTABISIOLIMX;
IpUMepbl OMOIOTMYECKUX CUCTEM M KOMIIOHEHTOB, UX COCTABIIAIOUIMX; HA3bIBAaTh
CIMHULIBI CTPOEHUS KMBBIX OPraHMU3MOB (KJIETKH, TKaHW, OPIaHbl); BBISBIATH
B3aUMOCBSI3b MEXJ1y OCOOCHHOCTSIMH CTPOEHHUS KIIETOK, TKaHEH, OpraHoB U HX
GyHKUIMAMU; apryMEHTHpOBaTh Te3uc «JI1000OH opraHusM — 3TO CIIOXKHAs
OuoJIOTHYEcKas CUCTEMAY;

* IPUBOJIUTH MPUMEPHI OTKPHITUH XMMUH, OKA3aBIIUX BIUSHUE HA Pa3BUTHE
ouosoruu, GU3NKY;

* OOBACHATh CYIIHOCTb IOHSITHH «BELIECTBO», «XHMHUYECKOE SBICHHEY,
«UHCTOE BEIIECTBOY», «CMECHY, «TOMOTEHHAsI CMEChY,

«T€TEepPOreHHasi CMEChY;

* IPUBOJIUTH NPUMEPBI YUCTBIX BELIECTB U CMECeil;

* IPOBOAMTH  JAaOOpPAaTOPHBIE OMNBITBI IO  pa3/IeNEHUI0 TOMOT'€HHBIX
U TE€TEPOrCHHBIX CMECEN;

* IPUBOJUTH HPHUMEPbl OTKPBITMHA  YYEHBIX, BHECIIMX
CYIIECTBEHHBIN BKJIaJ] B pa3BUTHE XUMHUYECKON HAyKH;

* Ha3bIBAaTh OTJIMYUTEIIbHbIC TPU3HAKH HAYYHBIX 3HAHMIA;

* OOBSICHATH  CYIIHOCTh MOHATUH  «METOJl  HAYyYHOTO

IIO3HAHUA», «Ha6HIOI[€HI/I€», «OKCIICPUMCHT», «CpaBHCHHUC),
«U3MCPCHUCY, «OIMUCAHUCH, «MOACIIUPOBAHUCH, «aToM»,
«MOJICKYJIa», «XUMHUYECKUM 9JICMCHT», «IIPOCTOC BCUICCTBOY,
«AJUIOTPOIIUA», «CIIOKHOC BCIICCTBO», «XUMHUUYCCKaA (bopMyna»,
«CHEOPTaHUYCCKUEC BEIICCTBA», «OPraHU4YCCKUC BEIICCTBA»,
«METAJIIIBD», KHEMETAJIIBI), «CHEOPTraHNUYCCKUEC BE€IICCTBA,
«OKCHUABI», «KKHUCJIOThBI», KOCHOBAHUSA», «COJIN), KOPTaHUYCCKUC BCUICCTBA),



* 0003HaYaTh HEKOTOPbIE XUMUYECKUE SJIEMEHTHI JJATUHCKUMU OyKBaMU U
MPUBOJIUTH UX MEXIYHAPOJAHbIC HA3BAHNUS,

* pacKphIBaTh MPAKTHYECKOE 3HAUYEHUE OTKPBITUS NMEPUOJUUYECKOrO 3aKOHA
JUIS Pa3BUTHS XUMHUECKON HayKU;

* IPUBOJUTh TPHUMEPBI MPOCTHIX M CIOXKHBIX BEIIECTB, HAYYHBIX U
TPUBUATHHBIX Ha3BaHUH BEIIECTB;

* KJIacCU(PUIMPOBATH BEIIECTBA HA METAJIBI U HEMETAJUIBI 10 (PU3NIECKUM
CBOMCTBaM, IPUBOJUTH MPUMEPH METAJIJIOB U HEMETAIIJIOB;

* XapaKTepHu30BaTh CBOWMCTBA M 3HAYCHHE KHUCJIOPOJA; XapaKTepU30BaTh
cocTaB, cBoWcTBa M (yHKIMU arMochepbl; OOOCHOBHIBATH 3HAUCHUE 3aAIUTHI
aTMocdepsl OT 3arps3HEHUS,

* IPUBOJUTH TPUMEPHI M OMUCHIBATH CBOMCTBA HEKOTOPBIX OKCHIOB,
KHCIIOT, OCHOBAHHWM (TUAPOKCHUIOB) M COJICH; MPUMEPHl MPUMEHEHHSI OKCHJIOB,
KHCJIOT, OCHOBAHHM (TUAPOKCHUIOB) U COJIEH;

* XapaKTepU30BaTh CBOWCTBA U 3HAYCHHUE BOBI;

* IPUBOJUTH MMPUMEPHI M OMUCHIBATH CBOMCTBA HEKOTOPHIX OPTaHHYECKUX
BEIIECTB;

* XapaKkTepHu30BaTh OMOJIOTUYECKOE 3HAUYEHHUE YTIIEBOAOB, OEIKOB, )KUPOB
(JTMTTMTOB) ¥ HYKJICMHOBBIX KHCJIOT;

* IPUBOJUTH MPUMEPHl YacTO HCHOJB3YEeMBbIX B OBITY
OpPraHUYECKUX BEIIECTB;

* O0BSACHATH CYIIHOCTh OHATUN «(PU3UUECKOE SBICHUE.

«buzmueckoe Temo», «huU3MUECKass BEIUYHMHA», «H3MEPECHUEY,
«IIPSIMOE U3MEPEHUE», KKOCBEHHOE U3MEPEHHEY;

* Ha3pIBaTh OOBEKT U3y4CHUA (1)I/ISI/IKI/I; BBIJICIIAATh IIPU3HAKHW W IIPUBOIAUTH
npuMepsl (PU3UIECKUX SIBJICHUH; TMPUBOIUTH MPUMEPHI CBSI3H (PU3UKU C APYTUMHU
HayKaMu;

* PacCKpBIBaTh 3HAYCHHE U3MEPCHUS (DU3UUYECKUX BEIIMUMH NPU HU3HIECKUX
HUCCICAOBAHUAX, CpaBHI/IBaTb (1)I/IBI/II-IGCKI/I€ BCJINYHHDBI, pemaTb 3aJa4l, OCHOBAaHHBIC
Ha HpOCTCﬁHIHX MAaTEMATUYCCKUX pacdyeTax C HUCIOJIb30BAHUCM (1)I/ISI/IIICCKI/IX
BEJIINYHH,;

* OOBACHATH CYIIHOCTb HOHATHUHU «MEXAHHNYECCKOC ABUXXCHUC),
«(TPACKTOPU», KIIYTh», ((HpHMOHHHCﬁHOG JABHKXCHHC),

«PaBHOMCPHOC ABUKCHUCY, KCKOPOCTH»;

* HpI/IBO,Z[I/ITI: HpI/IMepLI OTHOCUTCJIBHOCTHU ABMXXCHUA TCII,

* IPEACTABJIATh IIYyTh, BpEMS U CKOPOCTb B 3HAKOBO- CHMBOJIMYECKOU
opme;

* BBIYHCIIATh CKOPOCTH TIO (pOpMyJie; OMpEeNessaTh CPEAHIO CKOPOCTh
JIBW)KEHUS TeJla; pelaTh MPOCTEUINNE 3aJadyd Ha OINPEAeNICHHE CKOPOCTH
JABHXCHHAA,

* OOBACHATH CYIIHOCTH HOHATHUH «UMHEpOUs», «CHJIa», «CHJIa TAXKECTHU),
«PaBHOJICHCTBYIOIIAS CHUJIaY, «IehopMaIius»;

* IPUBOAUTH MPUMEPHI ABWXKEHHUSA TEJI 10 HHEPLUUH, HOPUMEPHI



ne(pOpMHUPOBAaHHBIX TEJ, HA3bIBATh MPUYHHBI JePOopMaIi;

* IPUBOJIUTH IIPUMEPHI B3aUMOACHCTBUS TeEIl; IPEICTABIIATh PA3HBIC CUIIBI B
3HAKOBO-CUMBOJIMUECKON (popMe; OIpelesaTh M0 PHUCYHKY-CXEME HalpaBJeHUE
JIENCTBUS CHIT;

* OOBSICHATH CYIIIHOCTb MOHATUH «(PU3UUECKOE TEI0»,

«BEUIECTBO»,  «IUIABJIICHUE»,  HCIAPEHUE»,  «KOHICHCALUSI»,
«KPUCTAJUTU3ALUSY;

* IPUBOJUTH MPUMEPHI BELIECTB, HAXOISAIMIUXCS B PA3IUYHBIX arperaTHbIX
COCTOSIHUSIX; OTMIMCHIBATD [0 CXEME MePeXo/1 TEN U3 OJTHUX arperaTHbIX COCTOSHUHN B
Apyrue; OOBSACHATH pa3iuyhe B CBOWCTBAX TBEPIBIX, KHUIKUX U Ta3000pa3HbIX
BEIIIECTB, UCXO/ISl U3 UX CTPOCHHUS;

* OOBSICHATH CYIIHOCTb JUCKPETHOCTH BELIECTBA;

* O0BSACHATH CYITHOCTD MOHSATHH «paboTa», «MOIIHOCTHY,
«IPOCTBIE MEXAHU3MBD», «PbIUary, «3HEPrus»;

* IPUBOJUTH TPHUMEPHl JCUCTBUS CHUJI, HE COBEpUIAIOIUX padory;
NPEACTaBIATh (PU3UYECKHE BENIWYMHBI (paboTy, MOIIHOCTH M Jp.) B 3HAKOBO-
CHUMBOJIMYECKON (hopMe; CPaBHUBATH MOIIIHOCTH JBYX MEXaHU3MOB,;

* OIMCBIBATH MPOCTHIE MEXAHU3MBI, HCIIOJIb3YeMbIE B OBITY;

* Ha3bIBaTh BH/Bl SHEPIHH; PACKPBIBATh CYIIHOCTh 3aKOHA COXPAHEHUS
SHEPTUH; OMMCHIBATh NPEBPAIICHHUS dHEPrHHM Ha MPOCTHIX MpUMepax; MPHUBOANUTH
NPUMEPHl  HCIIONB30BAaHMS  YEJIOBEKOM  TPEBPAICHUS HHEPIUH; Ha3bIBaTh
UCTOYHUKHM DSHEPruM sl OBITOBBIX M MPOMBIIIICHHBIX HYXI; OOOCHOBBIBATH
HE00XO0IMMOCTB YHEProcOepeKEHUS;

* PaCKpBIBaTh CYITHOCTH 3aKOHA BCEMHUPHOTO TATOTCHUS;

* IPUBOJIUTH NPUMEPHI U ONMUCHIBATH (PU3NUECKUE SBJICHUS B aTMOc(epe U B
Henpax 3eMiM; ONpenesiTh IMOJI0cCa MAarHUTa C IOMOINBI0 MarHUTHOW CTPEJIKH;
NPUBOIUTH IPUMEPHI AIEKTPHU3ALNH;

* IPUBOJUTH IMPHUMEPHl M3JIyUYCHHs, KOHBEKIMH W TEIJIOMPOBOJHOCTH B
pUpPOJIE;

* OITUCHIBATh W3BECTHBIC MEXAHU3MbI IPUCIOCOOTICHHUS )KUBOTHBIX K KU3HU
B XOJIOJHOM (3KapKOM) KJIIMMaTE;

* IPUBOANTH HPUMEPHI JCHCTBHSA 3aKOHOB MEXAHUKU B JKMBOU IIPHUPOJE,
NpUMephl MM03aMMCTBOBAHHBIX YEJIOBEKOM Y MPHUPOABI M300PETCHUH, MPHMEpHI
(bU3MYECKUX SIBICHNH, CBI3aHHBIX C IPEIOMIICHUEM CBETOBBIX JIy4YeH.

Buvinycknuk nosiyuum 603mM0iCHOCHb HAYUUMBCA:

* YCTIOJIB30BATh MPH BBIMOJIHEHUH y4eOHBIX 3aJlaHHi HAyYHO- TOIMYJISPHYIO
JIUTEpaTypy Mo OMOJIOrHU, XMMHUH, GU3UKE, ACTPOHOMHH, CIIPABOYHBIE MAaTEPUAIIbI,
pecypcel UHTEpHETA;

* OCHOBaM HCCJIEIOBATEIBCKOW U MPOEKTHON NESITENBHOCTU IO HU3YUYECHUIO
MPUPOBI, BKIIOUash yMEeHHUS (HOpMynupoBaTh 3aJaud,

NPEeJCTaBIATh pabOTy Ha 3alUTY U 3AIIUIIATH €€
* 00HAapyXMBaTh CBfA3b 3HAHWWA/YMEHUH 1O €CTECTBEHHO- HAyYHBIM



npeaAMeTaM B TYMaHUTapHBIM IpeIMEeTaM;

* ODUEHTHPOBATHCS B CUCTEME MOPAJIBHBIX HOPM U IIGHHOCTEH 110
OTHOIICHUIO K 00BEKTaM >KMBOM MPHUPObI (MIPU3HAHKUE BBICOKOW IIEHHOCTH >KU3HU
BO BCEX €€ NPOSBICHUSIX, IKOJOTHUECKOE CO3HAHUE, SMOLMOHAIBHO-IIEHHOCTHOE
OTHOIICHHUE K 00BEKTaM KMBOH MPUPOJIBI);

* CcO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIIEHHMS Ha OCHOBE
HECKOJIBKMX ~ HCTOYHUKOB  HWH(OpMamuu,  CONPOBOXAATh  BBICTYIUICHHE
Ipe3eHTalel, yIuThIBasi OCOOCHHOCTH ayIUTOPHUU CBEPCTHHUKOB,;

* paboTaTh B IpyIIe CBEPCTHUKOB NPU pEIICHUH MO3HABATEIbHBIX 337134,
IUIAHUPOBAaTh COBMECTHYIO IESTEIbHOCTb, YUMTHIBATH MHEHHUE OKPYKAIOIIMX U
aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B IEATEILHOCTh IPYIIIIBI;

* COBEpIIICHCTBOBATh ~ HABBIKM  YHUTATENbCKOH U opdorpaduueckoit
IPaMOTHOCTH.

COJAEP)KAHME YYEBHOI'O KYPCA
«ECTECTBO3HAHMUE)»

Beenenne B ecrecTBeHHbIC HAYKH

W3ydyenue mnpuponsl uyenoBekoM. EcrecTBeHHble Hayku (aCTpOHOMUS,
¢usuka, xumus, reosorus, (Qusnueckas reorpadus, OHOJOTHSA, IKOJIOTHA).
OOBeKThl M3y4YeHHsS ECTECTBEHHBIX HayK. Apuctorens, M.B. JlomonocoB —
yUeHBIC-3HIUKIONEAUCTH. CBSI3M TPUPOAHBIX OOBEKTOB JPYr C JAPYrOM U C
KUBBIMU CYILIECTBAMHU.

Bo3HukHOBeHUE ecTecTBeHHBIX Hayk. Hayunas kaptuHa mupa. Hayusblii
Meroa. CrocoObl/ypOBHHM TIO3HAHHUS MHUpa: YYBCTBEHHOE (IMIUPUYECKOE) U
TeopeThudeckoe TMo3HaHue. Bximax Oparochena u  Apucrtorens B pa3BUTHE
€CTECTBEHHBIX HayK.

S3pIk Hayku (TOHATHUS, TEPMUHBI, CUMBOJBI U 3HAKW). MeToAbl HayKH.
OMNUpPUYECKUE METOMABI: HaONIOJEHWE, ONHCaHWE, JKCIEPUMEHT (OTBIT),
n3mepenue. MonenupoBanne. CriennanbHble (4acTHBIE) MeToIbl. DakT, TUIIOTE3a,
teopusi. O60pyIoOBaHUE JIJIs1 HAYYHBIX HCCIICIOBAHUM.

Pa3Burtue 3HaHMi J10/1ei 0 MUpe

[IpencraBnenuss 0 MpPUPOAE TMEPBOOBITHBIX JIOACH. 3aBUCUMOCTH JKU3HH
MEepBOOBITHOTO YEJIOBEKA OT €ro 3HaHUl 00 okpyxatoiiem mupe. [IncbMeHHOCTh —
PEBOJIIOLIMOHHOE ~ M300peTeHue YejoBeKa /i COXpaHeHHs HH(opmanuu.
[TosiBnenue kaneHgaps.

Bo3HUKHOBEHME €CTECTBEHHBIX HayK. PelUruo3Hoe u HaydyHOE MO3HAHUE.
Hayunbiii merox. Hayunble crmocoObl/ypOBHH TO3HAHHSI MHpa: YyBCTBEHHOE
(oMmupuYeckoe) W TeopeTHueckoe mMo3HaHue. Bxman Opatochena, Apxumena,
ApucroTens B pa3BUTHE €CTECTBEHHBIX HaYK.

SA3bIk Hayku (MOHSTHUS, TEPMUHBI, CUMBOJIBI M 3HaKH). MeETOIbl HayKH.
OMIMpudeckue MeToNbl (HAOMoeHNEe, W3MEpPEHUE, ONMUCAHHE, IKCIECPHMEHT).
MopenupoBanue. CrienpaibHbIe (4acTHbIE) MeTOIbl. DaKT, TUIoTe3a, TeopHus.

[IpencraBnenus o BceneHHOW y ApeBHUX HHAWMIEB, IIYMEPOB, TPEKOB.



Barnsaer Ha Bceenennyro B panHeM CpegneBekoBbe. Cuctema mupa mo H.
Konepuuky. Bemukue reorpadpuueckne otkpeitTuas XIV—XVII BB., wux
MPEANOChUIKM U BIUSHUE Ha Pa3BUTHE €CTECTBEHHBIX HaykK. buoreorpaduueckue
otkpelitus H.M. BaBunosa.

[IpencraBnenus noAeil 0 BO3HUKHOBEHUM 3emid. [HIoTe3a — HaydHOE
npeanonoxenue. ['nnore3sl o BosHukHoBeHnn 3emiu (K. Brogdon, U. Kanr,
I1.-C. Jlammac, x. Jxunc, O.JO. IImuar). CoBpeMeHHbIE NpPEICTaBICHUS O
BO3HUMKHOBEHHH COJIHEUYHOM cHucTeMbl. 3emisi — IiaHeTa COJHEYHOW CHCTEMBI.
Buytpennee crpoenue 3eMiu: siApo, MaHTHUS.

3emHasi kopa. CXOJCTBO M pa3iMuve BHYTPEHHETO CTPOEHUS IJIAHET-TUTAHTOB U
IIJIAHET 3€MHOU I'PYIIIBI.

O6omouku 3emmu: nutochepa, ruapochepa, atmochepa. XUMUUYECKHE
aJeMeHThl 3emuid. BemiecTtBa B OKpyKamomeM Mupe. XHUMHUYECKHE SJIEMEHTHI.
ATOMBI. MOJIEKYJIBI.

3emiisi TOCJIE€ CBOEro 00pa3oBaHUsA: OCOOEHHOCTH €€ IOBEPXHOCTH H
atMocdepsl. ['opHbIe MOpoabl. MUHEPAITBI, TOJIE3HBIE HCKOTaeMble. [ eoorusi.

[Taneontonorus. IlaseoHTONOrMYECKUE CBHUIETENLCTBA TMOSABICHUS Ha
3emiie KUBBIX OpraHu3MoB. JKu3Hb B npeBHeiimeM okeane. Cyma u armocdepa
apesHeil 3emnu. JlutocdepHble TUIMTHI, WX JABWXKEHHE. V3MeHeHHe odepTaHuit
MaTepUKOB U OKeaHoB 3emiH. [IpuumHbl Havana 3aceyieHds CYIIM >KUBBIMH
oprann3mamu. OTkpeiTs A. Berenepa u Y. JlapBuHa.

Penbed 3emmu. @akTopsl, HOBIHABIINE HA BOSHUKHOBEHHUE pesibeda 3eMIIu.
Jleqnukn, ux 3HaueHune ais popmupoBaHus penbeda 3eminn. JIeTHUKOBBIN TEPHOI.
MexIIe THUKOBEE.

00k 3emuin

3aBUCUMOCTh BHEIIHETO 00JIMKa 3eMIId OT KJIMMaTa.
Kimmart. YcnoBus, Bausitomue Ha KimMat. ATMochepHbIe OCaIKH.

OcobeHHble, YHUKAJIbHBIC NpHUPOAHBIE O00BEKTHl 3emnu (Hwuarapckwmii
Bojonana, bonbmoit bapeepusiit pud, Tepputopus ctpansl Hunepnanasl, ['umanan,
bBaiikan, HopBexxckue ¢ropabsl, mycteiHs Caxapa, ckaiasl B ['ocymapcTBEeHHOM
npupoaHoM 3anoBenHuke «Ctondbr» B KpacHospckom kpae, bombiiol kaHbOH
pexu Konopano).

[Tnanera 3emus Kak cpefa OOMTAaHHS >KUBBIX OpraHu3MoB. OcoOEHHOCTH
3emi, OOYCIOBHBIIHME XHW3Hb Ha TUIAHETE: TOJOXKEHHE 3eMIIM OTHOCUTEIIBHO
Connia, BpameHue 3eMIM BOKPYT CBOed ocu, atmocdepa 3eMiin ¢ 030HOBHIM
CJIOEM, OTPOMHBIE 3aMachl KUAKON BOJbI, TOYBA.

Ku3nb Ha 3emJre

JKuBast u HexuBas Npupona. XUMUYECKHI COCTaB XUBBIX OpPraHU3MOB.
OcCHOBHbIE TPU3HAKU, OTIMYAIONIME UBOE OT HEXHBOIO: KIETOYHOE CTPOCHHE,
oOMeH BEILIECTB, pa3ipakuMoCTh, pa3MHOXEHUE, pocr, pasButue,
HaCJICACTBCHHOCTh, UBMCHYUBOCTD, aAallTallusia K yCHOBI/IﬁM KHU3HU.

JloHay4yHBIC TIPEACTABICHUS O MPOUCXOXKIACHUH XW3HH. [lepBhie HaydHBbIE



MIPEATIONIOKEHHUST 0 BO3HUKHOBEHHUH ku3HU Ha 3emie (. Penu, JI. CnammmHnanmy,
JI. Tlactep). I'mmore3a o BeuHoctu xku3HH. COBpPEeMEHHBIC B3IUISIBI Ha
BO3HUKHOBeHHE ku3HU Ha 3emie (A.M. Omapun, [Ix. XonaeiH).

DBOIOIHS — 3TO MpoIecc HeoOPaTUMOI0 UCTOPUUECKOTO Pa3BUTHUS KUBOU
npupobl. ['maBHbIe ABMXKYImKEe cuiibl 3Bomonuu (o Y. Jlapsuny). PasHooGpaszue
KUBBIX opraHu3MoB. Cuctemartuka. Kmaccudukamus KUBbIX OpraHu3mMoB. Bu.
IMapcTtBa xuBoW mpuponsl: bakrepun, I'pubsl, Pacrenus, ’KuBoTHbIE.
CymiecTBeHHbIE  TPU3HAKM  TPEACTABUTENIEM  OCHOBHBIX  LAPCTB,  HUX
XapaKTePUCTHKA, CTPOCHUE, OCOOCHHOCTH KU3HEACITEILHOCTH, MECTa OOHMTaHUS,
UX pOJIb B IIPUPOJAE U B KU3HU 4YesoBeka. I{apcTtBo PacTenus: rinaBHBIN NpU3HAK
(crtocobHOCTh K (POTOCHHTE3Y), 3Hau€HHE pacTeHWd B mpupoze. boranmka —
HayKa O pacTeHusix. KpynHble cuCTeMaTHueCKHe TPYMIbl pPACTEHU: BOJOPOCIH,
MXH, TalOpPOTHUKOOOpa3HbIE, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE (IIBETKOBBIE), UX
OCHOBHBIC TIpU3HAaKH, MHorooOpasue. Jlumainuku. IlapctBo JKuBoTHBIE:
MHOT0oo0Opa3ue >KMBOTHBIX, OCOOCHHOCTHM HX CTPOEHUS, >KHU3HEACSITEIbHOCTH,
3HAa4YE€HHE B NPUPOJAE U B JKHU3HHU 4YelloBeKa. KpyInHble cucTeMaTnyeckue rpyIbl
#uBOTHBIX: [Ipocreitmne, becno3Bonounsie (Kumeunononoctusie, Yepsw,
Mommocku, Unenuctonorue, Urinokoxue), ITosBoHounsie (PpiObI, 3eMHOBOIHBIC,
[Ipecmpikatomuecs, Ilturpl, Muekonuramomme), UX OCHOBHBbIE MPU3HAKH,
MHOT000pa3ue.

PazBuTue xxu3Hu Ha 3emiie: KU3Hb B APEBHEM OKEaHE; BBIXOJ PACTCHUU U
YKUBOTHBIX Ha CYIIY; Jieca KAMEHHOYTOJILHOTO TIEPUOJIA;

paciBeT IPEBHUX MPECMBIKAIOIINXCS; MITULIBI ¥ 3BEPU MIPOIILIOTO.

Cpena u mecrto obutanus. HazemMHO-BO3myIHasi, BOIHAs W TOYBEHHAsS
cpeabl oOuTaHus opraHu3mMoB. OpraHusmeHHas cpena. llpucnocoGneHHOCTh
OpraHusMoB K cpene ooburtanus. [Ipupoambie coobuiecTBa (3KOCHUCTEMBI).
CrpykTypa mnpupoaHoro coobmiectBa. Pa3sHooOpasue NpUPOAHBIX COOOIIECTB.
EctectBennble  mpuponaHble  3KocucTeMbl.  McKyccTBeHHblE — cOOOIecTBa
(arpo3’KOCUCTEMBI).

Pactenuss u KMBOTHBIC pPa3HBIX MATEPUKOB (3HAKOMCTBO C OTACIbHBIMH
MPEICTABUTEISIMA KHUBOW TPHPOIBI KaXKIOro MaTtepuka). JKu3Hb B MOpSAX U
okeanax. CooOmecTBa TOBEPXHOCTH U TONIIM BOJBI, JOHHOE COOOILIECTBO,
COO0IIECTBO KOpaJutoBOTO pHr(a, TiydokoBogHOE co00IIecTBO. [IprpoaHbie 30HbI
3emiin: apKTUYECKUE MyCThIHU, TYHJIpa, Tailra, CMEUIaHHbIE U IIUPOKOJIUCTBEHHbBIE
jeca, TpPaBSIHUCTbIE pPABHUHBI — CTENM W CABaHHBI, IYCTHIHHM, BIJIAXKHBIC
TPOIUYECKUE Jieca.

YesoBek Ha 3emure

UenoBek — KUBOW OpraHu3M. MecTo 4elloBeKa B CHUCTEME KHUBOM
npupoasl. YeroBeueckue pachl: eBpolieougHast (eBpa3uiicKasi), MOHTOJIOMIHAs
(a3uarcko-aMepuKaHCKas) u 3KBaTOpHUaJIbHAs (aBcTpano-HerpouaHasi).
[TpucmocoOuTeNbHBIN XapaKTep PacOBBIX MIPU3HAKOB.

Hayunble mnpencTtaBieHHs O MPOMCXOXKIECHUU 4YeIOBEKa. AHTPOIOJIOTHS.
JpeBHHE MpEnKy 4YeJOBEKa: IPUONUTEKW W aBCTPATONUTEKU. YEIOBEK YMEJbIN.



UYenoBek mpsMoxosniuii. YenmoBek pa3yMHBIM (HeaHIEpTasel, KPOMaHBbOHEII,
COBPEMEHHBIN YeioBeK). YemoBeK — OMOCOIHMAIBHOE CYIIECTBO.

Mup acTpoHOMUM

[lepBrie mpexactaBiaeHus droje o BceeneHHoi. 3apokaeHUE U ATarbl
pa3BUTHs aCTPOHOMMM: JpeBHee BpeMs (Moxaenu BceenenHolt Apucrorens,
IITonemes), cpennee Bpemst (B3rsiabl Huxonas Konepnuka, I'ammneo T'anunes,
Jxopnano bpyHo o crtpoenun BceneHnHoit), HOBoe BpeMs (COBpPEMEHHBIE
KOCMHUYECKHE HCCIIeI0BaHuUs, BAXKHEHUIIINE 1aThl B OCBOEHUU KOCMOCA).

Conneunas cuctema. I[lmanerst 3emuoit Tpynmel (Mepkypuii, Benepa,
3emutst, Mapc). YHUKaTBHOCTH TuTaHeThl 3eMitst. [IporcxokaeHne Ha3BaHUH TJIaHET
3emHoi rpymmbl. JlyHa. [lnanersi-rurantel (FOnurep, Carypn, Ypan u Hentyh).
[IpoucxoxaeHre Ha3BaHUM TJIAHET-TUTAHTOB. AcTepouibl COJHEUHOW CHUCTEMBI.
Komersl: Buupl, ctpoeHue. Mereopel. Meteopursl. EnuHunel u3zMepeHus
paccTosiHUM B KOCMOCE. 3B€3/1bl — I'MTAHTCKUE PAaCKaJEHHbIE IIAphl, U3J1y4arolue
cBeT. Tunbsl 3Be3n (kKapnuku, rWraHTsl U cBepxrurantsl). Comnue. Co3Be3gus.
lanaxtuku.

Mup O6uosiorumn

buonorus — nayka o >xu3Hu. CoBpeMeHHasi OMOJIOTUSI — CHUCTEMa Hayk.
3HayeHne OMOJIOTUYECKUX 3HAHUH.

XKusble opranu3mbl, UX Mpu3Haku. KieTrouHoe cTpoeHHE OpraHU3MOB.
Crpoenne kierku. OJHOKJIETOYHbIE, MHOTOKJIETOYHbIE U  KOJOHHUAJIbHbBIE
opranu3mel. Tkanu. TkaHu pacTeHMi | >KMBOTHBIX. Opran. Opranel pacTeHUil U
KUBOTHBIX. CricTeMa opraHoB. CUCTEMBI OPraHOB KUBOTHBIX. JKMBOI OpraHu3M —
3TO OMOJIOTUYECKasi CHCTEMA.

CymHocTh moHATHA —«muTaHue». CrnocoObl mHUTaHus (aBTOTpOoGHOE,
rereporpodHoe). OCOOCHHOCTH MHUTAHUS PACTHTEILHOrO opranu3Ma. [louBeHHOE
nutanue. Bo3gymHoe nutanue (porocunTes). OCOOCHHOCTH MUTAHMS KUBOTHBIX.
Pa3HooOpa3ue >KMBOTHBIX MO TUIY NHUTaHUA (PACTUTEIBHOSIHBIC, XWIIHHUKH,
napa3utbl). [lummeBapenne wu  ero 3HadeHue. (OCOOCHHOCTH  CTPOCHHS
MUIIEBAPUTEIBHBIX CUCTEM KUBOTHBIX.

IlepeHoc BemiecTB B opraHusMe, €ro 3HadeHue. IlepenBruxeHune BEIECTB B
pacteHnr. OcoOEHHOCTH CTPOEHUS! OPraHOB PACTECHUH, 00ECTIEUNBAIOIINX TPOLIECC
nepeHoca BemecTB. [lepemelieHue BelmeCTB B KIETKAX PpPacTeHUM U
OJITHOKJIETOYHBIX

KHUBOTHBIX. OCOOCHHOCTH TEpPEHOCa BEIIECTB B OPraHM3Max MHOTOKJIETOYHBIX
KHUBOTHBIX. KpoBeHOCHas cuctema, ee crpoeHue, GpyHkiuu. KpoBb u ee cocTaBHbIE
4yacTH (11a3ma, KJIETKUA KPOBH).

3HaueHue aAbixaHud. Ponb  KHciIopoja B Mpoliecce  paculerieHus
OpPraHMYECKUX BEUIECTB M OCBOOOXKIEHHS H»Hepruu. Tumbl apixaHus. Jlpixanue
pacteHuii. Poib yCThUII M YE€UEBMYEK B MPOILIECCE AbIXaHHWS pacTeHu. [[prxanHue
AKHUBOTHBIX. Opransl JbIXaHUs )KUBOTHBIX OPTaHU3MOB.

O6men BemectB. OcobOeHHOCTH oOOMeHa BemIeCTB y pacTeHuid. Pomb
BBIICJICHUSI B IIPOLIECCE IKU3HEAESATEIbHOCTH OpraHu3MoB. Beienenue y



KUBOTHBIX. Bpiienenne y pactenuii. OCHOBHBIE BBIJICIUTENbHBIE CUCTEMBI Yy
KUBOTHBIX.

3Ha4YeHUE OIMOPHBIX CUCTEM B KM3HM OpPraHu3MoB. ONOpHBIE CHCTEMBI
pactenuii. OnopHbIE CUCTEMBI )KUBOTHBIX.

JIBm>keHHe KaK BaXHEHIIass OCOOEHHOCTh JKMBOTHBIX OPTaHHU3MOB.
3HaueHue JBUTATEILHON aKTMBHOCTH. MeXaHHM3MbI, 00ECIICUNBAOIINE JIBIKEHUE
KUBBIX OpraHU3MOB. JlBuratenbHbIC peakuuu pacTeHui. CBs3b
YKU3HENIEITEIIbHOCTH OpraHM3Ma C OKpYyKarouen cpenoil. Perymsamus mporeccoB
XKU3ZHENEIATEIIbBHOCTH OpPraHu3MOB. Pa3npaxumMocTb. OHIOKpUHHAs CHUCTEMA.
Kenespl BHyTpeHHeW cekpennu. HepBHas cucrema, OCOOEHHOCTH CTPOCHHUSI.
Pednekc. Ponb HEepBHOH CHUCTEMBI B PETYIISIMU MPOILECCOB KU3HEACITCIBHOCTH.
PocroBeie BelecTBa pacTeHUi.

buonornueckoe 3HaueHue pasMHOXKeHUs. Buabl pasmMHoxkeHus. becnonoe
pa3sMHO)keHHe pacteHui. IlomoBoe pasmHOXKeHHME pacTeHui. PasMmHOXeHue
pacteHuit cemeHamu. l[BeTok kak opraH mOJIOBOTO pa3MHOXeHHus. ColBeTus.
Omnbutenne. JIBoitHoe ormogoTrBopenue. OOpa3oBaHue TUIOJIOB M ceMsH. PocT u
pa3Buthe pacteHuil. MHauBuayanbHOe pa3BuTue. PacmpocTpaHeHue IUIOI0B U
cemMsiH. CocTosilHME TIOKOsl, €ro 3HA4eHHE B JHKU3HM pACTCHUH. Y CIOBUSA
npopactanus ceMsiH. [Iuranue u pocT mpoOpOCTKOB.

[TonoBoe pazmHokeHHE opranu3MoB. OCOOCHHOCTH

IMOJIOBOT'O pa3MHOKCHUSA KMBOTHBIX. OpraHbI IMMOJIOBOI'O Pa3MHOKCHUH. ITomoBrie
kietkd. OmnonorBopenre. OCOOEHHOCTHM pa3BUTHSA JKUBOTHBIX OPraHU3MOB.
PazButne 3apoppima. I[locTaomMOpHroOHambHOE pa3BUTHE >KUBOTHBIX. [Ipsmoe u
HEenpsiMoe pa3BUTHE.

CymiHOCTh IOHATHI «CUCTEMAay, «OHoJIoTHYecKast cuctemay. OpraHusM Kak
ClIOKHasi Ouosnoruyeckas cucremMa. B3anMOCBsA3b KIETOK, TKaHEl M OpraHoB B
OpraHu3Max.

Mup xumuu

Xumusg — Hayka o npupone. HaydHble OTKpBITHS XMMHMM, OKa3aBIIME
BIMSIHUE Ha pa3BuTHEe Ouonoruu, (u3uku. BiusHME DOCTIXKEHHM XUMHYECKOU
HayKH Ha pa3BUTHE TEXHUYECKOTO MPOrpecca YEIOBEUECTBA.

[Ipenmer u3ydenusa xumuu. BemectBo. Xumuueckue siBieHUs. YucTbie
BEIIECTBA U CMECU. [ OMOT€HHBIE ¥ T€TEPOT€HHBIE CMECH.

CrocoObl  pa3zeneHuss TOMOTEHHBIX  cMmeced  (BhIIapuBaHUE U
KpUCTaJUTN3aus, AUCTUIIIALMS, Tieperonka). CrocoObl pa3/ieneHus: reTeporeHHbIX
cMmecelt (oTctauBaHue, GUIbTPOBAHKE, ACHCTBIE MATHUTOM).

Oranpl  CTaHOBJIEHUS HAayKd XUMHUU. Y4YEHbIE MHpa, BHECIIHE
CYLIECTBEHHBIN BKJIaJ B pa3BuTHe xumuueckod Hayku (P. boitnp, A. JlaByasbe,
M.B. JIomoHOCOB, Jx. lanbToH, K. Ipycr, A. ABoraapo, . Bepremnyc,
.. MenneneeB, A.M. bytnepoB). OTnuune HaydHBIX 3HAHUM OT HEHAYYHBIX
CBEICHUN.

MeTopl HAY4HOT'O MO3HAHUSA. DMIMPUIECKUE METO/Ibl HAYYHOI'O O3HAHUS
(HabiroieHNe, HKCIIEPUMEHT, CpaBHEHHE, U3MEPEHHUE, ONMCAHNE). DKCIIEPUMEHT —



OCHOBHOMW METOJl XUMHYECKOM Hayku. MojaennpoBaHue.

CocraB BemiecTB. ATOMHO-MOJIEKYJIsIpHOE YydyeHue. AToM. Morekyna.
XUMHYECKHHA DJJIEMEHT. 3HAKOBO-CHMBOJIMYECKOE OOO3HAUeHHWE U Ha3BaHHS
XUMHUYCCKUX DJICMCHTOB. Hepno,unqecxaﬂ

cucteMa xuMudeckux sneMmeHToB /(.M. Mennaencena.

[Ipocteie BemectBa. AsumoTpornus. CIOXHBIE BEHIECTBA (XHMMHYECKUE
coequHeHMs). Xumuueckass (opMmyna — 3HAKOBO- CHMBOJIMYECKOE OTpaKE€HHE
KaueCTBEHHOI0 M KOJMYECTBEHHOTO cOcCTaBa BemlecrBa. Has3BaHMs BelliecTs:
Hay4HbIC U TPUBUAIbHBIE.

Knaccudukanus BemectB. Heopranmueckue BemiecTBa W OpPraHHYECKUE
BemiecTBa. Heopranudeckue BemiecTBa: MpoOCTble U CioxHBIE. [IpocTeie
HEOpPraHMYECKHE BEIIECTBA: METaUbl M HeMeTauibl. CocTaB, GOPMYIIbI, IPUMEPHI
HEOpraHWYeCKHX BemecTB. ATMocdepa: cocTaB, CBOMCTBA M (YHKIHMH. 3alIuTa
aTMocdepsl OT 3arps3HEHUS.

CnoxxHble HEOPraHMYECKUE BEILECTBA: OKCHUABI, KHUCIOThI, OCHOBAaHMS
(runmpoxcusl) u conu. Bopa.

Oprannueckue BemecTtBa. (CBolcTBa W NPUMEHEHHE OPraHUYECKHX
BEILIECTB. YTJIEBOIbI, O€NKH, >XUphl (JIMMOUABI) W HYKICHMHOBBIE KHCIOTHI, HX
3Ha4YE€HME IS 4YeloBeKa. BemecTBa BOKpyr Hac: colib, caxap, COJa, CTUPAJIbHBIN
MIOPOLIOK, YKCYC, JIEKAPCTBA.

Mup puzuxn

®dusnka — Hayka o npupoje. Pusznueckue spineHus. Bausiaue ¢pusznku Ha
pa3BUTHE HAYKHU U TeXHUKHU. CBs3b (PU3UKU C IPYTUMU HAYKAMHU.

@dusnueckoe Teno, (PHUIMUECKOE SBICHUE, (U3MYECKas BEIUYHHA.
N3mepenne Qu3myeckux BeIUMYMH. MareMaTudyecKue NeHCTBUS C (PU3NIECKIMU
BeIMYMHAMH. J[BUKEHME Kak €CTECTBEHHOE CBOWCTBO Teld. MexaHM4ecKoe
nBrKeHrne. OTHOCUTENBHOCTh JBMKEHMS. [IOHATHS M BEJIWYWHBI, CIyXallue IS
ONMCaHUs MEXaHUYECKOTO JBUKEHUS, 3HaKOBO-CUMBOJIMYECKOE nux
npeacrasieHue. [IpsmonuueitHoe 1 paBHOMEpPHOE IBMXeHHE. CKOPOCTD.

[Ipuuuna newxenus ten. Muepums. Cuna kak Mepa B3aUMOIEHCTBUS TeEI.
Cuna TsKecTy, paBHOJICUCTBYIOMIAS CHIIA.

Cunel B mpupoie M B TEXHHUKE. 3HAKOBO-CUMBOJIMYECKOE IPEACTABICHHUE CHII.
Hedbopmartusi.

Tena m BemecTBa, AUCKpETHOE CTpoeHHE BemecTB. CTpoeHHE KUOKHUX,
TBEpABIX W Tra3o00pa3HbIXx Ted. lMcmonp3oBaHue (PU3MYECKHX CBOMCTB Tel
YEJIOBEKOM.

PaGora, wmexanuueckas pabora. MomHuocte. Oueprus. [IpocTtbie
Mexanu3mbl. KI1/]. Micnonb3oBaHue NPOCTHIX MEXAHU3MOB YEIIOBEKOM.

Bunel sHeprum. 3akoH COXpaHEHUs OHHEpruu. VICTOUYHUKM SHEpPruw,
UCIOJIb3yeMble 4eJOBEeKOM. B0300HOBIsIeMble U HEBO30OHOBIISIEMBIE PECYPCHI.
[IpeBpaiieHust Hepruu U3 OAHOTO BHUJIA B IPYTOM.

IiBumxenne Tten COJIHEUHOM CHUCTEMBI. 3aKOH BCEMHUPHOTO TSATOTEHMS.
MarnutHble B3aumoieiicTBus. Ousndeckue sBieHus: B atMochepe.



ObecnieueHne TEIUIOBOrO OajlaHca KMBBIX CYyIIECTB. Buasl TemmooOMeHa:
U3JTydeHHe, KOHBEKIIHSA, TEIUIONPOBOIHOCTb. [Iprcoco0meHust )KUBOTHBIX K JKU3HH
B XOJIOJJHOM U ’KapKOM KJIMMaTe. 3aKOHBI MEXaHUKU B )KU3HH KUBOTHBIX.

IIpumepHBbIil epevYeHb NPAKTUYECKUX PadoT
. PazButne cemsiH daconu u ropoxa (HaOJIIOACHHE).
. Onpenenenune cpeaHelt Macchl Tena (M3MepeHue).
3.  Omnpenenenue  pa3MepoB  JIMCTOBOM  IIACTUHKH (M3MEpEHUE).
4. BnusHue a30THBIX yAOOpPEHHH HAa POCT pPaCTEHUS
(dKCTIEpUMEHT).
. Onpenenenue BpeMeHH CyToK 1o CoHILy.
. HaGmronenne muHU MarHUTHOTO TIOJTSL.
7. BolsiBIeHUE MPU3HAKOB MUHEPAJIOB U/WIJIH TOPHBIX TIOPOJT Y TIECKA.
8. M3mepenue BbicoThl CoJIHIIA Haa TOPU3OHTOM H TEMIIEPATYPHI
BO3/lyXa B MOJACHb.

9. DkcrnepuMeHTaTbHOE OOHApY)KEHHWE OPraHMYecKOro BEIIeCTBA.

10. DxcnepuMeHTaIbHOE OOHAPYKEHUE Kpaxmalia.

11. HaGmrogenue u onrcanre 0COOCHHOCTEH CTPOCHHS OAKTEPHiA.

12. HaGmromenue W omucaHue OCOOCHHOCTEH CTPOCHUSI IUIECHEBBIX
rpuOoOB.

13. HaGmrogenue wu omnmMcaHWe OCOOEHHOCTEH CTPOCHHS BOJIOPOCITH
XJIAMUAJIOMOHA/TBI.

14. HaOmroneHue U onycaHue BHEIIHETO CTPOSHHS MXa KYKYILIKHH JICH.

15. Habmrogenne ©  OMMCAHWE  BHENIHETO  CTPOCHUS
MaropOTHUKOOOPA3HBIX.

16. Habmtoenne u ONMcaHre BHEITHETO CTPOCHUS IIHIIEK, XBOU U CEMSTH
XBOWHBIX PACTECHUM.

17. HaOmioneHue ¥ ONUCAaHWE BHEUIHETO CTPOCHUS
MOKPBITOCEMEHHOTO (LIBETKOBOTO) PACTEHUS.

18. BrigBieHHe NPUCTOCOOIIGHHOCTH OPTaHU3MOB K YCIIOBUSM
cpenbl oOuTaHusl.

19. HabnroneHue 3Be31HOTO Heba.

20. Habmonenue 3a Jlynoit, pazamu JIyHbI.

21. 3yyeHue cTpoeHHUs paCTUTEIbHOU KIIETKHU.

22. 3y4yeHue cTpoeHuUs IIBETKOBOT'O PACTECHHSI.

23. U3yyeHue mepeABMIKEHUS BOJIBI M  MUHEPAIbHBIX BEIIECTB B
pacTeHumu.

24. BeretaTUBHOE Pa3MHOKEHUE KOMHATHOI'O PACTEHUS.

25. 3y4yeHue cTpoeHuUs 1IBETKA.

26. N3yuenne ocCOOEHHOCTEH Pa3BUTHSI HACEKOMBIX.

27. Pa3geneHue CMecCH KEJNE3HBIX ONWIOK U JAPEBECHBIX CTPYKEK
CIOCOOOM OTCTauBaHUSI.

28. Pa3menenne cmecu NOBape€HHON COJMM M KBapLEBOIO



IeCKa.

29. Pasznenenne ¢ NOMOIILIO MarHluTa CMECH, COCTOSIICH U3

KOMOUYKOB CCPBI U KCJIIC3HBIX CTPYIKCK.

30. Briaenenue noBapeHHOM COJIM U3 €€ BOJHOI'O pacTBoOpa.

31. [Tonyuenne
BOJIOITPOBOJHOM.

I[I/ICTI/IJIHHpOBaHHOfI BOABI us3

32. HaGmroneHue 3a 00pa3oBaHUEM TCHH.

33. OmnpeneneHue EeHbI ACICHUS H3MEPUTEIBHBIX PUOOPOB.

34. OnpeneneHue cpeaHed CKOPOCTH IBUKEHHUS TeJa.

35. HaGmioneHne 3aBUCMMOCTH BEIMYMHBL Ae(opManv OT BEIMYUHBI

neOPMUPYIOIIEH CHITBI.

36. Uzydyenwe BIMSHUSA TEMIEpaTypbl Ha CKOPOCTh Au(dy3uH.
37. IIpoBepka ycioBHUsl paBHOBECHS pblyara.

38. OnpeneneHne NOJICOB MArHUTOB € TOMOIIBIO KOMITACA.

39. BuausHuMe TUIOMIAAM TOBEPXHOCTH HA  CKOPOCTh OXJIAKICHUS

JKUIKOCTH.

TEMATHYECKOE INTAHUPOBAHUE KYPCA

«ECTECTBO3HAHUE)
5—6 KJIACCBI
Pasienn coxepsanus Kypea Ils1anupoBaHne HATPY3KH

5 kaacce (34 )
BBeneHre B eCTECTBEHHbIE HAYKH 4u
PazBuTue 3HaHUI JIIOAEN O MUPE 8u
O6muk 3emiu 34
DKu3Hp Ha 3emite 109
Uenosek Ha 3emiie 24
[TepBble NOHATHUSI ACTPOHOMUU 74

6 xinacc (344)
Mup actpoHOMHH 44
Mup Grosoruu 109
Mup xumun 114
Mup ¢usuku 94
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