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HOACHUTEJIBHASA 3AIIUCKA

JononuurenbHas oOiepa3BuBatonas nporpamMmma «llyremiecTtsue B MUp €CTECTBO3HAHMSI»
pa3paboTaHa Ha OCHOBAHHMHM CIEAYIOIINX HOPMATUBHBIX JOKYMEHTOB:

o ®enepanbabiii 3akoH 0T 29.12.2012 No 273-®D3 (pea. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoit @denepanun» (¢ U3M. U A0I., BCTym. B cuity ¢ 01.09.2020

o [lacopt HammoHaneHOTO MpoekTa «OO0pazoBaHue» (YTB. MNPE3UAUYMOM
Cosera mpu Ilpesugente PO mno cTpareruyeckoMy pa3BUTHIO U HAlMOHAIbHBIM
poeKkTam, mpoTokos ot 24.12.2018 Ne 16).

. l'ocynmapcrBennas  mnporpamma  Poccuiickon  @enepaunu  «Pa3Butue
obpazoBanus» (yTB. [loctanosnenuem IlpaBurenscrBa PO ot 26.12.2017 Ne 1642 (pen.
or 22.02.2021) «0O6 yTBepkKAEHMH TOCYJapCTBEHHOW mporpammbl Poccuiickoit
®enepanuu «Pa3putrie 00pazoBaHUS»

. [Ipukaza MunucrepcTBa ob6pa3oBanus U Hayku Poccuiickoii dexnepamnuu ot
17.12.2010r. Ne 1897 «O6 yrtBepxkaeHuu (enepanbHOr0 TrOCYJApPCTBEHHOTO
00pa30oBaTeIbHOrO CTaHIapTa OCHOBHOI'O O0IIIETO 00pa30BaHUs».

HanpaB/jieHHOCTH IPOIrPaMMBI

JlononuutenbHas obiepa3BuBaomias nporpamma «llyremiecTBre B MUp €CTECTBO3HAHMSI»
UMEET €CTECTBEHHOHAYYHYIO HAIPABJICHHOCTh U OPUEHTHpPOBaHA Ha (OPMHUPOBAHUE HAYUYHOI'O
MUPOBO33PEHUSI M YJOBJIETBOPEHUE MO3HABATEIbHBIX MHTEPECOB Yy OOydYaIOMIMXCA B 00JacTH
€CTECTBEHHBIX HayK, croco0CTBYET (HOPMUPOBAHUIO MHTEpECca K IKCIIEPUMEHTATbHO-
UCCIIEN0BATEIBCKON U MPOEKTHOMN JAESATEIbHOCTH.

AKTYaJIbHOCTH POTPaMMbI

[IpenoiaBanne ecTeCTBEHHBIX HAyK B LIKOJE JOCTATOYHO OOIIMPHO U TMpeaJiaraeT ACTSIM
HavaJIbHbIE CBENCHUS U3 (PU3MKH, XUMHH, OUOJNOTHH, reorpaduu, SKOJOTUM U aCTPOHOMHMH.
OOyyeHue B IIKOJIE YAaCTO OIMUPAETCS HA 3aydHMBaHUE OOJBIIOr0 KOJU4ecTBa (haKTHUUECKOTrO
MaTepuana, Ipu 3TOM HOBbIE (DaKThl YACTO HE CBSI3aHBI C MIOBCETHEBHBIM OIBITOM IIKOJBHUKA.

Haunbonee BaxHBIM (paKTOPOM B ITOM IMpOIECcCe OOYUCHHS SBIISIOTCS HE CTOJIBKO CaMH
3HAHMSI, CKOJIBKO pa3BUTHE MBINUICHUS AeTeil. HeoO0xoauMo HayuuTh MIKOJIBHUKOB CPaBHUBATH,
000011aTh, aHAM3UPOBATh, U AKCIEpUMEHTHpoBaTh. Korma pebeHka moOy»X)aaroT MOApOOHO |
pa3BepHYTO OOBACHSTH SIBICHUS W TPOIECCHI B MPHUPOJE, TO PACCYKACHUS IMPEBpAIIAIOTCS B
METOJ TO3HAaHHA U cHoco0 pemeHus Joruueckux 3agad. lloaToMy naHHas mnporpamma
OXBaTBIBAET CHUCTEMY €CTECTBEHHBIX HayK, (OpPMHUpPYS B3aHUMOCBA3M MEXIy HUMH. Mcronb3ys
METO/Ibl MOJICIIMPOBAHNUS, HAOMIONEHNUS, SKCTIEPUMEHTUPOBAHUS M TIPOEKTUPOBAHUS B IpOILECCE
o0yuyeHus M0 JAHHOM Imporpamme, CO3/1al0TCs CBsI3U BHYTPEHHETO MUpa peO&HKa ¢ OKpyKarolen
cpenoil. Takum o0pa3oM, peOEHOK YCTaHABIMBAET JIMYHOCTHBIE AMOLMOHAIBHO OKpAIICHHbIE
CBSI3U ¢ OOBEKTaMU U SIBIICHUSIMU OKPY>KaIOIIETr0 MUpA.

Ilenaroruveckas nesecoo0pa3HoOCTb MPOrPaMMBbl

Copaep:xanue nporpaMmMbl 00ecrieunBaeT MPUOOPETEHNE 3HAHUN U YMEHUN, TTO3BOJISFOIINX
B JaJbHEHMIIEM MCHOJB30BaTh MX Kak B MHpouecce OOyd4eHHMsT B pPa3HbIX JIUCHUIIMHAX
€CTECTBEHHOHAYYHOI'O HAIIPaBJIECHMs, TaK U B MMOBCEJHEBHOMN XU3HU ISl PEIICHUS] KOHKPETHBIX
3amad. [IporpamMmma oOecrieunBaeT pa3BUTHE YMEHHI B HAYyYHO - MPAKTUYECKOU JEATENbHOCTH,
BOCIIUTAHUE PA3BUTON JINYHOCTH, PACKPBITUE TBOPUECKUX cCHocoOHocTel sinyHOocTH. Co3nmaer
YCIIOBHS JJI1 TOJHOLIEHHOTO PAa3BUTHS TBOPYECKHX CIOCOOHOCTEH KaXKJ0ro oO0ydarolierocs,
YKpEIUIEHHE HMHTEepeca K 3aHIATHSIM €CTeCTBEHHOHAy4HOro HampabiieHusd. [Ipuydaer pebeHka
OBITh YCUTYMBBIM U BHUMATEIbHBIM.
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Iear nporpaMmbpl: pa3sBUTHE II03HABATEJIBbHBIX MHTEPECOB M HWHTEIUIEKTYaJbHO -
TBOPUYECKOI'0 MOTEHIIMAJIA IIKOJIBHUKOB, (POPMHUPOBAHUE €CTECTBEHHOHAYUYHBIX MIPEICTABICHUN U
BOCIIUTAHUE TPUPOJOOXPAHHOIO CO3HAHUS YEPE3 ONMBITHO-IKCIIEPUMEHTAIBHYIO IEATENBHOCTD.



COIEPKAHUE ITPOI'PAMMBI

1.BBenenue (1 4)

BBoanoe 3anarue. Mactpykrax no Th, I1b, UC, TTJ1/]

2.BBeenue B ecrecTBO3HAHME. (3 1)

[Ipupona-cpena oOuTaHuss U UCTOYHUK KU3HU YeJIOBEKa. B3aMMOOTHOIIIEHUs YeIOBEKa U
MPUPOABI, X THATECKTHKA.

EcrecTtBO3HaHue — eIUMHCTBO HAyK O mpupojae. Matepus u GopMmbl €€ CyIIeCTBOBAHUS.
Jnanektuka ecrectBo3HaHus. OCHOBHBIE 3Talbl €ro pa3BUThs. [IoHATHE O €CTECTBO3HAHUM, KaK
CHUCTEME HAYYHBIX 3HAHUW O MPUPOJIE.

Hemounctparuu. BugeopparmenThl (10JIsI CENbCKOXO3SIUCTBEHHBIX YTrOAUM, Kapbephl IS
OOBIYYU YTIIA U PYIbl, METAJLUTYPTrUYECKIE KOMOMHATHI, Ta30- U HedTenpoBosl, dhaoTmwimu, ['IC,
TOIl u ADC, mocneacTBhs 3EMJETPSICEHHMM W ILYHaMHM, WCUYE3HYBIIME BHJbl PACTEHUU U
KUBOTHBIX); PEIPOIYKIIMU KapTUH BEJIUKUX XYJIOKHUKOB C MEH3aKaMU U JAPYTUMHU OOBEKTaMU
npupoasl (Illumkuna, JleBurana, AiiBazoBckoro, KOona u 1p.); My3bIKaibHbIE (parMeHTHI,
MOCBSIICHHBIC BICHUSAM npupoasl (HaiikoBckuii, Cen-Canc, berxoBeH u nip.).

[TopTpeTsl y4eHBIX-€CTECTBOUCTIBITATENICH, BUACOPPATrMEHTHI 110 UCTOPUH BO3HUKHOBECHUS
U pa3BUTHS (HU3UKHU, XUMUHU U OUOJIOTUU

3. EcrecTBO3HAHME M MeTO/IbI MO3HAHUA MHUPA (13 1)

B3anmocBs3b MeX1y HAYKON U T€XHOJOTUAMU

Hctopus uzyuenus npuponsl. [Iporpecc B €CTECTBEHHBIX HayKax U €ro BKJIAJ B pa3BUTHE
UBWIN3aUA. METOJIbl Hay4HOTO TMO3HAHUA M HMX COCTaBISIONIME: HAOMIOACHHUE, U3MEPEHHE,
JKCIIEPUMEHT, MOJEIMPOBAHKUE, THUIIOTE3a, BBIBOA, MOCTpOeHHE Teopuu. OOpMBI TNO3HAHUA:
HAy4YHOE€ M HEHay4Hoe. J[Ba ypOBHS HAy4yHOro MO3HAHMS: SMIHUPUYECKUN (UyBCTBEHHBIN,
ONBITHBI) M TEOPETHYECKUN (pallMOHANbHBIN). MoaenupoBaHHE Ha TEOPETUYECKOM YPOBHE
NO3HAHMS M THUIBI MojJesied (WaeanbHasi, aHAJIOTWsA, MaTeMaTuyeckas). Pojib MBICIEHHOTO
JKCIIEPUMEHTAa U MATEMATHUYECKOI0 MOJEIUPOBAHUs B CTAHOBJICHUU U PAa3BUTHUU €CTECTBEHHBIX
HayK. @yH/1aMEHTaIbHbIE MTOHITUS €CTECTBO3HAHUS.

3k ectecTBO3HaHMA. buonorus. buosornueckass cucrematuka W €€ BaKHEUIIUE
TakCOHbl. buHOMUHanbHass HomeHKiarypa. [lonstue Buaa. Cucremaruka XUBOTHBIX. lloHsiTHE
nopoasl. Cucrematuka pacteHuil. [lonstue copra. buonornuyeckas HOMEHKIaTypa — OCHOBA
podeCcCHOHATLHON JEeSATEeIIbHOCTH. XUMHS. TpUBHAIBHbBIC HA3BaHUs. PannonanbHas
HOMeHKartypa. MexnyHapoanas HomeHkiarypa MFOITAK.

XWMHUYECKHE  OJEMEHTBl W IPOMCXOXJICHHMEe WX  Ha3BaHmi. Krnaccudukamms
HEOPTaHUYECKUX BEIIECTB (OKCHIBI, KHCIOTHI, OCHOBAHUS, COJM) M MPUHITUIIBI 00pa30BaHUs UX
Ha3BaHuil. @usuka. Equnuiel usmMepenus ¢usndeckux BennuuH Ha Pycu. EgumHuimr namepenus
¢u3nuecknX BEIWYUH B HEKOTOPBIX JPYTHX CTpaHax. MexIyHapoaHas CHUCTEMa €IWHUIL
m3mepenus: ¢usnyeckux BeauuyuH — CHU. OCHOBHblE W TPOU3BOAHBIE EIUHUIIBI U3MEPEHUS
¢usnuecknx BenuunH CH.

EcrecTBeHHOHay4YHbIE TOHSTHS, 3aKOHBI M TEOpPUH. ECTECTBEHHOHAy4YHBIE MOHSTHS.
KonkpeTHble # aOCTpakTHblE €CTECTBEHHOHAyYHbIC TMOHSATHA. 3aKOHbl E€CTECTBO3HAHUA.
EctectBenHoHayuHnble Teopuu. OrnucaTenbHble TEOPUM U OOBSICHUTEIBHBIE  TEOPHUH.
[Tporuno3upyromas pojap €CTECTBEHHOHAYYHbBIX TEOPUH.

EcrectBeHHOHayuHass kapTuHa Mupa. KapTuHbl Mupa: peauruosHas, ObITOBas,
xynoxectBeHHasi. EcrercBeHHOoHayuHas kaptuHa mupa (EHKM). Osomouuss EHKM u ee sramnbt:
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ApUCTOTEIICBCKUM, HBIOTOHOBCKHM, DJWHINTEHHOBCKasA peBoaonud. [IpuHnunel no3HaHus B
€CTECTBO3HAHNUN: COOTBETCTBUSA, TOMOJHUTEIBHOCTH, IPUYUHHOCTH, CAMMETPHH.

Mupsl, B KOTOPBIX MBI )KHUBEM. [IpuMephl cructemMaTu3anvy U HarJIsAHOTO MPEACTABICHUS
HAay4YHOI'O 3HAHHUS: MPOCTPAHCTBEHHO-BPEMEHHBIE XapPaKTEPUCTUKU (HAHOMHpP M MHKPOMHUD,
MakpoMmup, Meramup). ['paHu1ibl MUPOB M YCIOBHOCTb 3THX I'paHull. Posib Hay4HBIX JOCTUKEHUN
B CO3/IJaHWM HOBBIX TEXHOJIOTMI. DBodtonus TeXHOJOruu. [Ipubopel A u3ydeHus MHUPOB, UX
ABOJIOLMS OT CBETOBOTO MHKpockona P.I'yka 10 CKaHMpYIOIIETO TYHHENBHOTO MHKPOCKONA
(CTM) u atomHo-cmiioBoro mMukpockona (ACM). MoiekyisipHOE pacrno3HaBaHUE U €Tr0 PoJib B
MIPUPOJE U KU3HU uesoBeka. KoMmbroTepsl Oyay1ero.

Hemonctpanuu. [loptpeTsl yuenbix- ecrectBoucnbiTatenein (I'.I'amunes, [[.Menneneesa,
I''Mennens, H. bekeroBa, M. ®@apanes), paszIuuHble MaTepuajibHble (Qu3UUecKue
(anexkTpodopHas MalMHA — MOJIETb MOJHHH, KPUCTAIIMYECKUE PEIIETKH Pa3Iu4HBbIX THUIIOB),
Oouonornyeckue (MYJsSKU LIBETOB, OPraHOB Tejla 4YelloBeka), reorpaduueckue (riodyc, xapra,
TEJUTypuid), XUMUYECKHE (LIApOCTEP)KHEBbIE U  OOBEMHBIE MOJEIM MOJIEKYJ Pa3IuYHbIX
BemectB). Cnaiiapl ¢ MmonensaMu ctpoenust atoma Tomcona u Pezepdopaa.

OTHOCHUTENBHOCTh TOHATHUS MYCTOThl. Pasznuunble (QuU3HUECKHe, XUMUYECKUE U
ounonornyeckue moxaenu. [loprperst Apuctorens, K.JIunnes, Y. JlapBuna; BugeopparMeHTsl ¢
TaKCOHAaMW B OOTAaHMKE W 300JOTMU M TPUMEPHl CHUCTEMATUKU OTAEIbHBIX PACTEHUN U
KUBOTHBIX. Tabnuua, cnaiin win Buaeodparment «Homenknatypa MIOITAK»; tabnuisl wiu
CIa/Ibl ¢ aHUMAIUSMU MO OOIIMM MPHUHIMIAM O0Opa30BaHMs Ha3BaHUN BaKHEMIIIMX KIJIACCOB
HEOPraHMYEeCKUX COSAMHEHUN — OKCHIOB, KUCIIOT, OCHOBaHUS, COJIEH, - M UX KJIacCU(UKAIUY.

[Toptperst Oma, Kynona, HproTona, DiiHmTeliHa W JAp.; TaOJUIBI OCHOBHBIX U
npou3BoHbIX eauHul] CU; nuHamudeckue BUACOPparMEHTHI, WLTIOCTPUPYIOIIUE BakKHEHIINe
NOHATHS (U3UKK MPUMEHUTEIBHO K TeME ypoka; ciaily win BugeodparmeHT «Crapopycckue
CAVHUIIBI U3MEPEHUs HEKOTOpPbIX (HU3nueckux BeaU4MH». TaOiauIpl U BUIACOPPATMEHTHI,
WUTFOCTPUPYIOIINE Ba)KHEWILINE TMOHITHUS, 3aKOHbl M TEOPUU €CTECTBEHHOHAYYHBIX IHUCLUIUINH
10 KypCy OCHOBHOM IIKOJIbI. BuaeodparMeHThl 1 Cai bl IO SBOJIOIIMH MUKPOCKOTIOB.

[Ipaktuueckas padora Nel. Dmnupuueckoe Mo3HaHUE B U3yUYEHUN €CTECTBO3HAHUS.

4.00010uku 3emuun: autocepa, ruapocdepa, armochepa (7 4)

Crtpoenne 3emmnu. Jlurocdepa. Buytpennee cTpoeHne 3eMIM U €€ XUMHUYECKUU
coctaB. CrtpoeHue u coctaB JuTochepsl. MuHepansl U ropHble TOpoasl. Pyasl. JlutocdepHbie
wuThl. 3emiuerpscenusd. [lkana Puxtepa. MHTeHCHBHOCTD 3eMiieTpsiceHuid. [{ynamu.

I'unpocdepa. Oxeanst u  mopsa. CoctaB rtumpocdepsl. MupoBoit okean. Mops.
Herunuunsie mopsi: CapraccoBo, Kacnuiickoe u Apanbsckoe. TemMa MOpsi B NMPOU3BEACHUSAX
MHUPOBOM XYJI0’)KECTBEHHOMN KYJIBTYPHI.

Bonbl okeaHoB 1 MOpel. XMMHUYECKHAM COCTaB MOPCKOW M OKEaHUYECKOU BOAbI. [Ipomuiiie.
Jlen B okeane. I'pennmannus. Aurapktupa. /[[Buwxenue Bog MwupoBoro oxeana. IlpunuBsl u
OoTJIMBbI. MOpCKue TeueHus. Thumbl KIuMara.

Boawsr cymmu. Boael cymu m ux knaccupuxamusi. Poguuku. [eiizepbl. MuHepaibHbIe

BOJIbI W HMX KJaccUDUKaIUs. [Ipobnema npecHoit Boasl. O3epo bailikan. KapcroBble siBieHust
1 00pa3oBaHME CTAJAKTUTOB W CTAJTarMUTOB. AHOMAaJbHBIE CBOWCTBA BOJBI U WX 3HAYCHHE B
MpUpO/IE.

Atmocdepa. Tloroga. Atmocdepa u ee cocraB. BepTukanbHOoe CTpoeHHE aTMOC(hEpHI:
Tponocepa, crpatochepa, mezochepa, Tepmochepa, 3x3ochepa. CoctaB Bozayxa. O30HOBbBIE
Oblpbl ¥ mapHuKOBbIE  3pdext. ITloroma u  kiumar. ATMOcpepHOEe  JIaBlICHHE.
Berep. Atmocdepnoe napnenue. Kecconnas u BeicoTHass 6ojie3Hd. LIMKIIOHBI M aHTHITUKIIOHBI.
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ATtMocdepHbie PpoHTHI. BeTpa 1 ux BuAbL: IKBaJ, CMEpY, aHTUIIACCaT, accat, opus, e, oopa,
CHUPOKKO, MYCCOHBI, TaliDyHBI, yparanbl, CMEpUd, TOPHAJIO.

[Ikana bodopTa.

Bnaxxnocts Bo3nyxa. Buaxnocts Bo3ayxa. Ilcuxpomerp m I'urpomerp. Touka poCBHI.
O6naxa, ux bopmbI u pa3Mepshl. Tyman. Ocanku u ux THIIBI.
Panyra.

Hemonctpanuu.  OO0pasupsl pya, MHHEPAJOB M TOPHBIX MOPOJ, (u3MUecKas Kapra
MOJIyLIApHH, aTJIACHI.

Kaptel: Mopckux Tedenuid, pusndeckue kaptel Mupa u Poccuiickoit @enepanuu.

Buneodpparmentsl u ¢goTtorpaguu mno Teme ypoka: CTpPOEHUE 3eMJIM, 3eMIIETPSICEHUS,
IlyHaMH, pa3JInyHble OKEaHbl U MOps, alcOepru, MOPCKUE TEUEHUs, POJHUKH, T'ei3ephl, 03epo
baiikan, kapcToBble sIBJICHUS (CTAJAKTUTHI U CTATarMHUThl), aTMOc(depa U €€ COCTaB, LIUKIOHBI U
AHTULMKJIOHBI, BUJIBI BETPOB, TyMaH, paayra, OCaJKi pa3JIMYHbIX TUIIOB.Penpoaykuuu KapTuH -

. AiiBazoBckuii «/leBsaThiil Banm», U. JleButan «beper Cpenuzemuoro mops», Y. umkun «Ha
oepery wmopsi», JI. Jlaropuo «Mope», A. PpuioB «Ha romybom mnpoctope»; (pparMeHTsI
My3bIKadbHBIX Tpou3BeAeHuil - H. Pumckuii-KopcakoB «Caako», K. [debroccu «Mope», M.
Papens «Jlogka B okeane» u3 cOopHuka «3epkanay, [1. UalikoBckuit «Jlebequnoe ozepo», M.
Mycoprckuit  «CHerypoukay. [IpeBparieHusi HepacTBOPUMBIX KapOOHATOB KalbLUsl U MarHus
(cpennux coneil) B pacTBOPUMBIE THUAPOKApOOHATHl (KUCIBIE COJNM) U OOpaTHO — MpUYMHA
o0pa30oBaHus CTAJIAKTUTOB M CTAJIarMuToB. MozenupoBanue napHukoBoro s¢dexra. [Ipubdopsi:
JUIsE U3MepeHus: atMocepHoro aaBieHust (O0apoMeTphl), AJii M3MEPEHUs BIAKHOCTH BO3IyXa
(TurpomeTpsl).

[Ipaktuueckas padora Ne 2. M3yuenue napameTpoB COCTOSIHUS BO3AyXa B KaOUHETE.

5. Makpomup. Hayka 00 okpyxkaromieii cpene. buocepa. (5 1)

Ku3Hb, NpU3HAKK MKUBOTO U KX OTHOCHUTEIBHOCT. OCHOBHBIE CBOWMCTBa KHBOTO
OpraHu3Ma: €UHCTBO XUMHUYECKOTO COCTaBa, oOMeH BEILECTB,
CaMOBOCITPOU3BEICHUE, HACJIEJCTBEHHOCTb, U3MEHYUBOCTb, pa3BuTHE U pocCT,
pa3Ipa)kMMOCTh,  JUCKPETHOCTb U LEITOCTHOCTh, SHEPrO3aBUCHUMOCTD.

XKusbie CUCTEMBI, KaK caMOyTpaBJISIOIIHECS, CaMOPETYIUPYIOIIUECS,
caMoopranusyrouecs cuctemMol. Tpu Hauana tepMoaguHaMUKU. [lOHATHE SHTPOIHH.

[Ipoucxoxaenue xu3Hu Ha 3emiie. (OCHOBHBIE THIOTE3bl MPOUCXOXKICHUS KU3HU Ha
3emiie: KpEaluoOHW3M, THUIIOTE€3a CAMOINPOU3BOJIBHOTO 3apOKICHHUS KU3HU U3 HEKUBOTO,
KOHIIeNIHs OuoreHes3a, TUIoTe3a MaHCIepMHUH.

['unoTte3a mNPOUCXOXKACHUS IKU3HU TyTeM OMOXMMHUYECKOM »HBOMIOIMM (THUIIOTE3a
Omnapuna—XomjaeiHa). J{uckyccus 0 BO3MOKHOCTH CYIIIECTBOBAaHUSI BHE3EMHBIX [TUBUIIN3AIUN.

XUMUYECKUA COCTAaB KIETKH. XUMHYECKass OpraHu3anus KIETKM Ha aTOMHOM —
3JIEMEHTHOM, - YypoBHE. MakposneMeHTel. MukposnemMeHTsl. MONEKyIspHBIA  ypPOBEHb
XMMHYECKOM OpraHu3alMi KIETKM (MOJIEKYJSIpHBIM cocTaB KieTku). Heopranudeckue
COeIMHEHHUs KJIeTKU. Bona u ee ponabs. MuHepanbsHblie coinu. OpraHun4ecKkue BeNeCTBa KIETKH.

YpoBHM  opraHuzanuu  KA3HHU. KIIETOUHBIM  YpOBEHb  OpraHu3alvi JKU3HUM  Ha
3emne. TkaHeBblii ypoBeHb. THUIBI TKaHEH MKUBOTHBIX (PMUTENHAIbHAS, COEIUHUTEIbHAS,
MBbIIIEYHAsl, HEPBHAsA) U pacTeHuil (oOpa3oBaTenbHas, MOKPOBHAsSl, OCHOBHASI W MPOBOSIIASA).
Opransblidi  ypoBeHb.  OpraHu3MeHHbId  ypOoBeHb. llomyIsIMMOHHO-BUIOBOW  YPOBEHb.
buoreonenotnueckuit ypoens. buonenos. buocdepnbiii ypoBeHb.

[IpokapuoTsl u 3ykapuothl. [IpokapuoTsl U 3ykapuothl. bakrepun u ux kinaccuduraus:
o opme (OaLMILIBI, KOKKUA, COUPHILIBI, BUOPUOHBI), 0 TUIY NUTaHUA (canpo(uThl, apa3uThl),
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[0 OTHOUIEHHWIO K Kuciopoay (a’poObl, aHa’poObl). OCOOEHHOCTH CTpOEHUs OakTepuil u
WX KU3HEAESATEIbHOCTU. Posib OakTepun B MpUPOJIEC U KU3HU venioBeka. [lnanobakrepuu (cuHe-
3eJIeHbIe BOJOPOCIIN) U OCOOEHHOCTH UX CTPOEHUS U KU3ZHENEATEIbHOCTH. Poib 1TnanoOaKkTepuii
B npupone. CTpoEHHUE KIETKH 3YKapHUOTOB.

Knerounass teopusa. IIpocreiimine. Bupychl. Knetounas Tteopuss W €€ MOJIOKEHUS.
[IpocTeiiime: KryTUKOBBIE, PECHUYHBIE, aMeOOuHbIE. 3HAUCHUE MPOCTEHIIMX B NPUPOJE U
KU3HU YenoBeka. Bupycol. CTpoeHrne u 0COOEHHOCTH KU3HENESTeIbHOCTH BUPYCOB. BupycHsbie
3a0oneBanus yenoeka. BUY u CIIMJ. TI'pubsli. Ponbp rpuboB B mpupome U B XO34iCTBE
YEJI0BEKA.

[TonsiTue OHOMOTHYECKON HIBOMIOLNMH. DBOJIOIMOHHAs Teopus. [loHaTre OHOIOTUYECKOM
3BOMMIOIMH. JUJIUTENBHOCTh, HEOOPATUMBINA XapakTep, HAMPABIECHHOCTh HBONIONUU. OCHOBHBIE
HaIlpaBJIeHUs 3BoJIoLMU. brosornuecknii mporpecc. buonornueckuii perpecc. AHTPOIIOrEHE3 U
€ro dTallbl.

[Ipennocenku co3ganus H>BOMIOLMOHHOW Teopun Y.JlapBuHa. Jlormueckas cCTpykTypa
JTapBUHU3MA (M30BITOYHASI MHTEHCUBHOCTh Pa3MHOXKEHHUs, O0pb0a 3a CyIIeCTBOBAaHUE U €€ BUJIHI,
€CTeCTBEHHBIN 0TOOp).CUHTETHYECKasT Teopust IBoJoMK. MukpolBosonus. BumoodpasoBanue
(reorpaduueckoe u  3Kojoruueckoe).MakposBontonusi.  JBWXKyIIME  CHJIBI  DBOJIIOLIMHU:
MYTAIlMOHHBIN TIPOLIECC, MOIMYJSIUOHHBIC BOJHBI, H30JsAIUA. DOpPMBI €CTECTBEHHOTO OTOOpA:
CTAaOWIIM3UPYIOIIUH, ABUKYIIUHN, TU3PYIITUBHBIN.

ITonatue »oskocucremsl. buoton. buoneHnos. buoreoneHos, CcTpykTypa ©  OCHOBBI
dbyakuronupoBanus. OTauyus OUOTEOIIeHO3a OT AKOCUCTeMbl. HecrtaOuibHbIe W CTAOMIIbHBIC
sKocucTeMbl. buoreoxumnueckue notoku. KpyroBopoTsl BemiecTBa. [IpHHIMIBI yCTOMYMBOCTH
OuoreoinieHo30B. HaydHble OCHOBBI CO3/aHHUS U TOAJEPKAHUS MCKYCCTBEHHBIX DKOCHCTEM.
[Ipou3BOACTBO paCTUTENBHOM M >KMBOTHOBOAYECKOW MPOAYKIMHU: MPOOJEMBbI KOJIMYECTBA H
kayecTBa. KnacTepHbli MOAXOA Kak Crmoco0 BOCCTAHOBJICHHSI OMOT€OXMMHUYECKHUX TOTOKOB B
UCKYCCTBEHHBIX dKOCUCTEMaX. AHTUOMOTUKY, IECTUIUIBI, CTUMYJISATOPBI POCTa, YAOOPEHHS U UX
npupoaHbIe aHanoru. [IpobiemMa ycTOMYMBOCTH TOPOJICKIX SKOCHUCTEM.

[Tumesblie nenu. JKoaorusa. DKoJoruueckrue GPakTopbl. THUMONOTHS KUBBIX OPTraHU3MOB
SKOCHCTEMBI: MPOAYLIEHTHI, KOHCYMEHTHI, pPEayLEHTHI (canpouTthr).
Atotpodrl. T'ereporpodsnl. IloHsTHe O mnHUIIEBBIX (TpohHUUECKHX) IEMsIX OHOreoIeHo03a.
[Mumesas nenb. JIBa OCHOBHBIX THNA TpOo(HUUECKHUX leneld — MacTOUIIHbIE (IIeMU BhICaHus) U
NETpUTHBIE (Llenu pasyioxeHusd). llumeBas ceTb. DKOJIOTMYECKHE MUPAMUJIbl (YUCIEHHOCTH,
ouomaccsl, sHeprun). IlpaBuno 10 %. [Tonstre 06 skonorun. OCHOBHBIC MPOOIEMBI DKOJIOTHH.
Dkosorudeckne GakTopbl: AOMOTHIECKHUE, OMOTHICCKHE, AHTPOIIOTCHHEIE.

buochepa u ee rpanunsl. Konmemmmst sBomounmu  Ouochepst B. U.Bepnanckoro.
Hoocdepa. Texnochepa.  OcHOBHBIE TOAXOABI B Y4eHUU O Owuocdepe: SHEPreTHUECKH,
OMOTreOXUMHUYECKHM, nH(OPMAIMOHHBIH, IIPOCTPAHCTBEHHO-BPEMEHHOMU,
Hooc(epHsbril. buocdepa: staner  GopMHpOBaHWUS W CIEHAPUU  Pa3BUTHA. AKTyalbHBIC
HKOJIOTHYECKHE MPOOIEMBI: TI00ATbHBIC, PETHOHANIBHBIC, JTOKABHBIE, UX MPUYHHBI U CJICICTBHSI.
DKOJIOTMYECKHE  MPOOJIEMbl  SHEPreTUYECKOW  OTpaciu. AJIbTEpHATHUBHAs  JHEpPreTHKa.
PanronanpHOE MCHONB30BaHUE SHEPTUH U DHEProcOepekeHne. JHepreTudeckas 0€30MacHOCTb.
TpaHcHanMOHATBHBIE TPOCKTHI B O0JACTH DSHEPreTUKH. METONbl W3YyYEeHUS COCTOSHHUS
OKpyKarouiei cpenbl. MI3MeHeHUs1 OKpy’Karouied cpenibl, KaKk CTUMYJI JJIsl pa3BUTHUS HAYYHBIX
uccleIOBaHu U TexHoJorul. EcTrecTBeHHO-HAay4YHBIE MOAXOJbI K PEHICHUIO SKOJOTMYECKUX
npoOJieM, MpupoaocOeperarone TeXHONIOoru. MexXIyHapoAHble U POCCUUCKUE MPOTrpaMMbl
pelIeHns 3K0JIOrMYeCKUX npodiieM U ux 3 PEeKTUBHOCTb.
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[Ipo6iemMbl OTXO0B U 3arpsA3HEHUS] OKPYXKAIOLIEH CpeIbl

B3anMOocCBs3b COCTOSIHUS OKPYKAIOLIEH CPEIbl ¥ 310POBBS YEIOBEKA

Hemonctpauuu. Bupeodparmentel u ¢oTorpaguu Mo TeMme: IMpoLEecChl THUEHUS,
Opo’KeHHe, MPOLECChl TUCCUMUIISIUUU; MPEICTABUTEIN MPOKAPUOT U AYKApUOT; OCOOEHHOCTH
CTpPOEHUS BHUPYCOB, MPEACTABUTENM LapcTBa I'pUOOB, SKOJIOTUYECKUE CHCTEMBI, MPUMEPHI
nuuieBbIX Leneid. PacTBopeHue B BojAe XJIOpOBOAOPOJA (JUCCOLMALMS COJISIHOM KHCIIOTBI),
pPacTBOPEHNE KPUCTAJUIOB IEPMAHraHara Kajldsg WIM MEIHOrO0 Kynmopoca B BOJE, MCIapeHue
BOABL, AU (dy3us maxydunx BemecTB (0/1€KOJI0HA) C ropsAIlIed JaMIOYKH HaKaJIMBaHUs, UCTIApEHHE
Kalld crnupTa ¢ (QUiIbTPOBAaJbHOM OyMarm wuinu cainderkd. Penpoaykuuu KapTHH BEIMKHUX
XyJ0O’KHUKOB Ha TeMy OO0XECTBEHHOTO TMPOUCXOXKICHHS KU3HHU; Pa3IUUHBIX MPUPOIHBIX
sKocucTeM. Tabnuibl M MIakaTtbl: «XUMHYECKHH COCTaB KJIETKH», «DBOJIOLMOHHOE JIPEBO
pacTeHuil», «ODBOJIOUUOHHOE JPEBO KUBOTHBIX», «OBOJIOLIMOHHOE JPEBO IIPUMATOB H
yenoBeka». [loptperst A.M. Onapuna u k. b. Xongeiina, T.11IBanna, J[.1. IBanOBCcKkoOro u 3.
Hxennepa, A.Tencnu, B. CykaueBa, O. I'ekkensi, B.U.Bepnanckoro, Y.[lapeuna. [lnakatel u
MYJISKM OPTaHOB M CUCTEM OPTaHOB PAaCTEHUM, YEJIOBEKA U KUBOTHBIX. JleMOHCTpalus mpoiecca
doTocuHTE3A.

[TpakTtrueckas padota Ne 3. M3ydyeHue pacTUTEIBLHON U )KUBOTHOMN KJICTKHU

[Ipaktuueckas padora Ne 4. M3yueHne MUKPOCKOMUYECKOTO CTPOCHHUS dKUBOTHBIX TKaHEH

6. AOnornueckue (paKTOpPbHI M NMPUCIOCOOJEHHOCTh K HUM KMBBIX OPraHU3MOB (54)

Ocobennoctu kumata Poccun. 30Ha apKTHUECKUX MYCThIHb, TYHIP U

JECOTYHJIP. Kmumar  Poccum. [IpupoIHO-KIINMaTHYECKHE 30HBI Poccuu:
ApKTUYECKUX MYCThbIHb, TYHAP, JECOTYHJp, Talll'M, CMEIIAHHBIX M IIWPOKOJIUCTBEHHBIX JIECOB,
JIECOCTEIHAsA, CTENEM, OJIYNyCThIHb, TyCThIHb.

PazHooOpa3ue U mpucrnocoOJIEHHOCTh KUBBIX OPraHU3MOB K TOW WM HWHOW MPUPOIHO-
KJIIMMAaTHYECKOM 30HE.

CBer ¥ mpUCTIOCOONEHHOCTh K HEMY JKHUBBIX OpraHuM3MoB. BiusHue cBera Ha
OpraHM3aIMi0 JKU3HEHHOTO IMKJa opraHu3MoB. buoputmbl. ®dorocunrte3. Knaccudukamms
pacTeHUil Ha CBETONIIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIUBBIE. DOTOTpONU3M. 3HAUCHUE
CBE€Ta JUIsl OPUEHTALIUM JKMBBIX CYIIECTB B IPOCTPAHCTBE. BHONIOMUHECHEHUHS U €€ POJb B
KU3HU )KUBOTHBIX.

TemnepaTypa v mpUCTIOCOOIEHHOCTD K HEM KUBBIX OPraHU3MOB.

Tepmoperyisiiust B KXWBOW TIpUpoJie. Termmonpoaykiuss W TEIIooTaada. MeXaHu3MBbl
TEPMOPETYJISIUU KUBOTHBIX M pacTeHWil. Temmeparypa Tena 4esnoBeka U ee (hU3noIorudecKast
pOJIb. Knaccuduxkanus JKAUBOTHBIX o TEMIIEPATYPHOMY pexUMy Ha
TOMOHMOTEpMHBIE  TMOWKHIOTEpMHBIE M  reTepoTepMmHble.  Knaccudukamuss opraHu3sMoB
M0 TEeMIEePaTypHOMY WHTEPBATY OOMTAHUS: SBPUTEPMHBIC  CTCHOTEPMHBIC. AKKIMMATH3AIHSI.
TeMnepaTypHbIil peKUM.

Crtpoenue Monekyiabl U (pusmdeckue cBoiicTBa Boabl. CTpoeHue MoyeKysbl Bojabl. Boxa
Kak pactBoputenb. PU3NYECKHE CBOMCTBA BOABI: aHOMAJIbHAs TEMIIEpaTypHask 3aBUCHUMOCTH
IJIOTHOCTHA BOJBI; BBICOKOE MOBEPXHOCTHOE HATSKEHHE BOJIBI, aHOMAJIBHO BBICOKME 3HAYECHUS
TEMIIEPATypP KUIIEHUS U TJIABJICHUS BOJIbI, BBICOKOE 3HAYEHUE TEINIOEMKOCTH BOJBI.

3HayeHue GU3NUECKUX CBOMCTB BOJBI IS TIPUPO/IHI.

OnekrponuTnyeckas aucconuranus. OCHOBHBIE IIOJOKEHUS TEOPUU JIIEKTPOJIUTHYECKON
nucconuanuu (TOI). DnexTpoauTsl U HedNeKTpoauThl. Knaccudukanuss HOHOB MO pa3IuyHbIM
OCHOBaHMSIM. MeXaHM3Mbl JTUCCOLMALIMU DJICKTPOJIUTOB C PAa3HbIM THUIIOM XHMHUYECKOH CBS3H.
CreneHb 2JIEKTPOAUTAYECKON nucconuanuu. Coin, KUCIOTH 1 OCHOBaHuA B cBeTe TO/I.
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PactBopumocts. pH, kak mnokaszarenb cpenbl pactBopa. PactBopumocts U ee
KOJIMYECTBEHHAs]  XapaKTepucTHKa — Kod(pduuueHt pacTtBopuMocTd. MaccoBas mons
PacTBOPEHHOIO BEIIECTBA B PACTBOPE.

XUMHUYECKHE CBOMCTBA BOJABbL. XUMHYECKHME CBOWCTBA BOABI. B3auMoaencTBUE BOABI C
MeTajaMu. B3anmozencTerue BoApl ¢ okcuaaMu. ['maparanus. BzaumonencTBrue BOJBI C COJIAMU.
IMuaponus. Paznoxxenue Bojsl. [loHsTre 00 snekTponuse u GoToause.

Bogna - aOuortnueckuit gakrop B xku3HU pacteHui. Ponb Boawsl B Ouocdepe: koiblOenb
KU3HHM, Cpefa OOuTaHUs, YYaCTHUK OWOXMMHUYECKHX TIPOIIECCOB, YYACTHHUK CO3/JaHUs
OMOTreOIIeHO30B, PETYJSATOP KJIMMaTa Ha IiaHeTre. [ MApOIU3 OpraHUYecKUX BEIIECTB B KUBBIX
opranm3max. Knaccudukaius pacTeHH MO OTHOIICHHUIO K KOJIMYECTBY BOJbI B OKpYXKaIOIIEH
cpene: ruaaToUThl, TMAPOGUTHI, TUTPODUTHI, ME30(UTHI, KCEPOPUTHI.

Conenocth, kak abuotuueckuit dakrop. Comu. Kiaccudukanus coneir. Hawubomnee
pacnpoCTpaHEHHbIE KHUCJIble  coiii, ux npumeHeHue. Xectkoctb Bojabl. Conum  Kak
MuHepanooOpasymwmue BemectBa. Conu — abuotumdeckuit daktop. [Ipucmnoco6i1eHHOCTH
pacTeHUM U )KMUBOTHBIX K Pa3JIMYHOMY COJIEBOMY pEeXUMY. BllMsiHME COM HAa OpraHu3M YEJIOBEKaA.

[Toura, kak abuotuyeckuit pakrop. Ilonstue o mouse wu kinaccudukaius nous. [Iporece
nouyBooOpa3zoBanus. Inadudeckue (aKTOpbl CpeAbl U MPUCIOCOOJEHHOCTh K HHUM JKHBBIX
OpraHM3MoOB. 3HA4YeHWE IOYBBI B MPUPOJIE W JKU3HU YEJIOBEKA: Cpela OOUTAHUS >KUBBIX
OpraHMW3MOB; JPKOHOMHMYECKOE 3HAaueHHE, 00JaJacT IUIOJOPOJMEM, OKa3bIBaeT CYIIECCTBEHHOE
BJIUSHUE HA COCTaB W CBOWCTBA Bcel ruppocdepbl 3eMiid, SBISIETCS TJIABHBIM PETYISTOPOM
cocTtaBa arMoc(epsl 3eMiIu, BaKHEUIIIMI KOMIIOHEHT OuoreoiieHo3a. [{BeT u n1uarHocTuka mous.

buotnyeckue @akropsl Okpykawiie cpenbl. buotuueckue Qaxropel. buotnyeckue
B3aMMOOTHOIIICHUS MEXIY OpraHu3MaMu: KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO3 (MyTyaau3M,
KOMMEHCAJu3M), Mapa3utu3M  (3KTO- U dHAomapasuthl). [Ipumepsl  OMOTHYECKHX
B3aUMOOTHOILIEHHUI B IPUPO/IE.

Hemonctpanuu. Buneodparments! u ¢potorpaguu mo teme: XxapakTepHbIe OHMOTe01eHO3bI
OPUPOJHO-KIMMATHUECKUX 30H Poccum; pa3BuTHE TPEACTaBICHUW O TPUPOJE CBETA;
OMOJIOMUHECIICHIIMS; TeTUIoNepeiadya M TEeIIONPOBOIHOCTh; OMOTUYECKHE B3aWMOOTHOIICHUS
MEXIy OpraHu3MaMu;

Kaprel: nmpupogHo-knuMmaTudeckux 30H Poccun, mouBeHHas kapra Poccun.

[Toptpetsr: @. I'pumanbau, X. ['oirenca, O. @penens, M. Ilnanka, /[>x.Makcsenna, B.B.
Jloky4daesa.

[IIkana snexkrpoMarHuTHBIX BOJH J[k. MakcBemia. OTpaxkeHue M NpPEIOMIICHUE CBETA.
Jluctiepcun  cBeta W OOpaTHBIM  JKCIIEPUMEHT 110 «CMEIICHHI0» IIBETOB. SIBIcHUE
mubppakuuu. JKuBble WM TepOapHbIe DJK3EMIUIAPHI MPEACTaBUTENCH CBETONIOOMBBIX W
TEHEBBIHOCIMBBIX pacTeHuid. PaboTa MpOTHB CHJ BHEUIHErO JABICHUS 32 CUET PaCIIMPECHUS
raza. OJekTpu3zalus BOAbl. AHOMalbHas TEMIIEpaTypHass 3aBUCUMOCTH IUIOTHOCTH BOJIBI.
Hucxondmmii mOTOK XOJOJHOW M BOCXOMSIIHUM MOTOK TEIUIOW BOJBI. BBICOKOE€ MOBEPXHOCTHOE
HATSDKEHUE BOJABL. PacTBOPUMOCTH BEHIECTB B HEMOJSPHBIX M TOJSIPHBIX PAaCTBOPUTENSX.
[IpoBepka 3eKTPONPOBOIHOCTH PACTBOPOB AJIEKTPOIMTOB U HE3EKTponuToB. Onpenenenue pH
pacTBOpa pa3IUYHBIX KUJIKOCTEH. B3anmomencTtBue BoAbl C MeTaliaMu. B3anmoaeincTBue BObl
¢ okcumamu. ['maponms coneil, 0Opa3oBaHHBIX CHIBHBIM OCHOBAaHWEM U CIabO0W KUCIOTON H
Hao0opoT. PacTeHust pa3nuuHBIX TPYINN MO OTHOLICHUIO K KOJHMYECTBY BOJBI B OKpPYXKarollei
cpene (KUBbIE WJIM repOapHbIe IK3EMIUISIPHI).

Ilepexon cpemHei coid B KHUCIYy0O W HaoOOpoT. IlpuroromneHue >KeCTKOW BOJBI U
uccnenoBanue ee cBorctB. [lomyuenue ruapokcokapdbonaTa Meu (MajaxuTa) U UCCIEN0BaTh €ro
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CBOMCTB.
JIaGopaTOpHBIii ONBIT.
[TpakTtuueckast padota Ne 5. MccnenoBanue cpeibl pacTBopa CoJIeH U COKa paCTCHUI.
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INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITIPOI'PAMMBbI HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
JInuHocTHbIe YY/I:
. ®opMHUPOBATH U PA3BUBATH KOMMYHUKATUBHBIC YMEHHUSI: YMEHHUE OOIIAThCA U
B3aMMOJICHCTBOBATh B KOJIJIEKTUBE, paboTaTh B mapax, rpymnmnax, yBaxaTb MHEHUE JAPYTHUX,
00BEKTUBHO OIIEHUBATh CBOIO Pa0OTy U IEITEIBHOCTh APYTUX 00 yUAIOUTUXCSI.

o BocnuteiBaTh  MOTpeOHOCTH B CaMOpPAa3BUTUH,  CAMOCTOSITEIIbHOCTH,
OTBETCTBEHHOCTH, AKTUBHOCTH.
o BocnuTeiBaTh 3KOJOTMYECKYIO KyJNbTYpy uepe3 JiloOOBb U HHTEpPEC K

IIPUPOJE, Yepe3 NO3HAHUE OKPYIKAIOLIET0 MUPA.
Mertanpeamernbie Y'Y I:

o Pa3BuBaTh mMmo3HaBAaTENbHBIE HMHTEPECHI, MHTEIUIEKTYaJbHbIE U TBOPYECKHUE
CIIOCOOHOCTH, a TaK)Ke MPAKTUYECKUE YMEHUsI paboTaTh ¢ mpubopamMu, HHCTPYMEHTAMH, C
Pa3IMYHBIMU UCTOYHUKAMU UHPOpMAITUH.

o Pa3BuBath TBOpueckoe BOOOpa)keHHE, BHUMaHUE, HaAOIIOAATEIbHOCTD,
JIOTUYECKOE MBIILJICHHE.
o Pa3BuBaTh S3BIKOBYIO KYJIBTYPY U (POPMUPOBATH PEUEBBIC YMEHHUS: YETKO U

SICHO W3JIaraTb  MBICJIHM, JaBaTh OMpPEJCICHUS TMOHATUSIM, CTPOUTHb YMO3aKIIOUCHUS,
apryMEHTHPOBAHO JIOKA3bIBATh CBOIO TOYKY 3PEHUS.
O6pa3zoBarenbHbIe (TTPEAMETHBIC):

o Pacuupsate 1 yriyOasTh npeacTaBieHUs yyaluxcss 00 OKpYXKaroleM Mupe
yepe3 3HAKOMCTBO C NMPEAMETHBIMHM 3HAHUSMMU U3 pa3iMuHbIX o0nacTell HayK.

o PacmmpuTh 3HaHUS 00 3KOJIOTUH U SKOJIOTHYeCKoi cutyanuu B Poccum.

o IIpuBuBaThH UHTEpEC K HKCIIEPUMEHTAIbHO-UCCIIEN0BATEIBCKOU

NEATEIbHOCTH, TIO3HAKOMUTh CO CTPYKTYpPOH HCCIIEIOBATEIIbCKON MESTEIBbHOCTH, CO

criocobamu norcka nHGOpPMaIUH.

[Iporpamma paspaborana Ha 1 rToma oOydeHHs. 3aHSATUS NPEAIONATAIOT HE TOJIBKO
U3Yy4YEHUE TEOPETUUYECKOr0 MaTepuasa, OHU TaKK€ OPUEHTUPOBAHBI HA Pa3BUTHE MPAKTUYECKUX
YMEHHUHW ¥ HAaBBIKOB CaMOCTOSITEJIbHOM  HCCIIEIOBATEIIBCKONH  JIEITEIIBHOCTH 00YYarOIINXCS.
CnoxHbI HaydyHBIH Marepual TomaéTcss B MPOCTOM M HArsIHONW (opme, AOCTYINHON IS
MOHUMAaHHUS yYalIuXcsi, C OONBIIUM KOJIMYECTBOM JAEMOHCTPAIIMOHHOTO MaTepHaa. 3aKperieHue
M3YYEHHOI0 Marepuaja MpPOXOJUT B HMIPOBOM M COPEBHOBATEIBHOM BHUAE C aAKTHBHOU
JEMOHCTpalMEN OMBITOB U 3KCIIEPUMEHTOB, YTO MOBHIIIAET MOTHBALMIO MOAPOCTKOB K 3aHITHUSIM
Y pa3BUBAET MbITIMBOCTh YMa U IMO3HABATEJIbHYIO AKTUBHOCTb.

PeGsita HaywaTcs MIaHUPOBATH CaMOCTOSITENIBHYIO pabOTy HaJ BBIOPAaHHON TEMOH,
oQopMIISTH TTPOCKTHBIE pabOThl. OTAEIBHBIC TEMBI 3aHATUH MOTYT HCIIOJIB30BAaThCA B KaueCTBE
TEM IS UCCIIEIOBATEIBCKON pabOoThI, a PE3yIbTaThl COOTBETCTBYIONMIUX PA0OT - KaK OCHOBA IS
JOKJIAJ0B (BBICTYIUICHUI ) HA CEMUHAPCKUX 3aHITHUAX, YUACTUA B KOHKYpCaX pa3iMyHOIO YPOBHSI.

O0BbeM U CPOK OCBOEHUS MPOTPAMMBI

Cpok peamm3anuu mporpamMmbl 1 roa. OOmee KOIMYECTBO YYEOHBIX YacoB,
3aIIaHMPOBAHHBIX HA BECh MEPHOJ] O0YUEHUS W HEOOXOIUMBIX IS OCBOCHHS MPOTPAMMEBI - 35
y4eOHBIX Yaca.

®opma o0y4eHHUs.

[Iporpammoii npenycmorpeHa ouHast (opma oOyudenus (DenepanbHbiii 3akoH «OO0
oOpazoBanuu B Poccuiickoit @enepauun» ot 29.12.2012 Ne 273-®D3 rnasa 2, ct.17, 1. 2).
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Oco0eHHOCTH OpraHu3aIuu 00pa3oBaTeIbHOrO Mpolecca.

[TpuHun Habopa B 00ObeIMHEHHE IpOorpamMmbl cBOOOHBIN. [IporpamMmma He mpeabsaBiseT
TpeOOBaHUI K COJIEP)KAHUIO U 00bEMY CTApPTOBBIX 3HAHUM, & TAK)KE K YPOBHIO pa3BUTHs peOCHKa,
MPUHUMAIOTCS BCE JKEJAIOUIUE, MPOSBISAIONINE HHTEPEC K €CTECTBEHHBIM HayKaM.

B cooTBeTcTBMM C WHAMBUIAYAJIbHBIM Y4YEeOHBIM IUIaHAM B OOBEIMHEHUU COCTaB
IpyHIbl, KaK IPaBUIIO, HOCTOSHEH U C()OPMUPOBAH U3 00YUaAIOIIUXCS OJHOIO BO3pPACTa.
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TemaTuyeckoe IIIAHUPOBAHUE

8-9 kaacc
KosmnyecTBO 4acoB DJIeKTPOHHBbIE
Ne | HammeHoBaHue
n/ a3/1eJI0B U TeM K I (upposrre)
. ﬁ 01 - Beero OHTPOJIbHBIE PaKTHUYECKHUE 00pasoBaTeNLHbIE
porp padoThI padoThbI pecype
BBoanoe 3anstue. bu6mmoreka [{OK
1 Wucrpykrax o Th, 1 0 https://m.edsoo.ru/7f4
I1b, UC, ITJ11 148d0
Bhelenme B bubnuorexa [JOK
2 eCTeiTBogHaHHe 3 0 https://m.edsoo.ru/74
' 148d0
EcrectBo3Hanue n bubmmoreka [{OK
3 METO/IbI TIO3HAHUS 13 1 https://m.edsoo.ru/7f4
MuUpa 148d0
J?f::c‘g’:“a%w“‘ Bu6morexa [IOK
4 pa, 7 1 https://m.edsoo.ru/7f4
ruapocdepa,
148d0
atmocdepa
Maxkpomup. Hayka 06
5 OKpYXaloIlen cpese. 5 2
buocdepa
AOGuoTnveckue
(hakTophl u
5 MIPUCTIOCOOJIEHHOCTh K 5 1
HUM KUBBIX
OpraHU3MOB
7 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 35 4
YACOB I10 ITPOI'PAMME
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IToypoyHoe niiaHMpoBaHue
8-9 kiace

Ne
n/

HaunumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoaudecTBO 4acoB

B
ce
r
0

KoHTpoJubH
ble padoThI

IIpakTHyeck
ue padoTsl

Jara
H3YYeHU S

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbBI
e pecypchbl

BBoanoe 3ansarue.
Nucrpykrax no Th

02.09.2024

[Tpupona-cpena
00OMTaHUA M UICTOYHUK
JKU3HU YeJ0oBeKa

09.09.2024

B3aumooTHOIIEHUS
YEJIOBEKa U IPUPOIBI

16.09.2024

ITonsatue o
€CTECTBO3HAHUU, KAK
CHUCTEME Hay4YHBIX
3HAHUM O PUPOJIC

23.09.2024

Merto1b1 HaydHOTO
TTO3HAHUS U UX
COCTABJISIOIINE:
HaOJII0JICHHE,
U3MEpEHHUE,
JKCIIEPUMEHT,
MOJIEIMPOBAHNUE,
TUIIOTE3a, BBIBOJ,
ITOCTPOECHUE TEOPHUH

30.09.2024

bunomunanbpHas
HOMEHKJIaTypa.
IlousiTue BuAa.

07.10.2024

CucreMaTuka
JKUBOTHBIX. [loHsATHE
TTOPO/IBI.

14.10.2024

Cucremaruka
pactenuit. [lonsitue
copra

21.10.2024

Xumusi. TpuBHabHBIE
Ha3BaHMUsL.

28.10.2024

10

Crpoenue 3emin.
JIutocdepa.

11.11.2024

11

I'unpocdepa. Oxeansl
1 MOpSL.

18.11.2024

12

Boapl okeaHoB u
Mopen. XUMUYECKUI
COCTaB MOPCKOU U
OKEAHUYECKOU BOJIbI

25.11.2024

13

Atmocdepa. Iloroaa.
Atmocdepa u ee

02.12.2024

14




COCTaB.

Brnaxnocts Bo3ayxa.

14 | Ilcuxpometp u 09.12.2024
I'urpomerp.
15 | Ilpaktukym 16.12.2024
JKwusHp, npusHaku
16 | »KHBOIO M UX 23.12.2024
OTHOCHTEIILHOCTb.
JKuBnIle cucTeMBI, Kak
CaMOYTIPaBJISIOIIHECS,
17 gaMOpery““py‘Om“ec 28.12.2024
CaMOOPTaHU3YIOIIHEC
Sl CHCTEMBI.
18 | Hponcxoenne 13.01.2025
YKU3HU Ha 3emJIe.
19- | Xumudeckuii cocTaB 20.01.2025
20 | xjeTkwm. 27.01.2025
o1 | HpoxapuoTsl 03.02.2025
YKapHUOTHI
22 | buocdepa u ee 10.02.2025
I'PaHUIBI
PaznooOpasue u
MIPUCTIOCOOJIEHHOCTh
03 | KMBBIX OPraHH3MOB K 17.02.2025
TOM WJIK UHOU
MIPUPOIHO-
KIIMMATHYECKON 30HE
Temneparypa u
24- | nmpucnocoO6JIEeHHOCTH K 24.02.2025
25 | HeMy KUBBIX 03.03.2025
OpraHu3MOB
CrpoeHue MOJIEKYJIbI
26 | u pusnueckue 10.03.2025
CBOMCTBA BOJEBI
27- | DACKTpONUTHYECKAS 17.03.2025
28 IUCCOLINALINAS 07.04.2025
29- p o 14.04.2025
30 aCTBOPUMOCTbD. P 21.04.2025
31- | Xumuueckue 28.04.2025
32 CBOIICTBa BOJBI 05.05.2025
Bona - abuotnueckuit
33 | dbakrop B )KM3HU 12.05.2025
pacTeHui
CoJICHOCTh U IIOYBa,
34 | xak aOMOTUYECKUI 19.05.2025

daxTop
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35

PesepBHBI ypoK-urpa
«Cyn Han
2JIEMEHTAMU»

26.05.2025
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYEHUKA

1. Xuwmus, 8 knace. ba3zoseiit yposens. ["'abpuensan O.C., Octpoymon WU.I"., Cnaakos C.A.
M3patensctBO: IIpocsemenue, 2024 r.

2. Xumus, 9 knacc. bazoseiit yposens. ["'abpuensn O.C., Octpoymos U.I"., Cnagkos C.A.
M3patensctBO: IIpocsemenue, 2024 r.

3. T'apa, H. f. Xumus: 3agauHuK ¢ «IIOMOIIHUKOMY. 8-9 Kiaccel mocoOue [ist yu-
csi oOpazoBarenbHbIX yupexaenuil/ H. H. I'apa, H. W. T'abpyceBa. — 3-e uzn. - M.:
IIpocsemenue, 2014.-95 c.

4. Xomuenko W.I'. COopHUK 3a/1a4 U yIIpa)KHEHUHN IO XUMUU JJI CPEIHEHN IIKOJIbI/
N.I". Xomuenko.-2-e uza. uctp. u gon.— M.: PUA «Hogas Bomna»: U3natens YMepeHKOB.-
2010.-214 ¢

5. Pemenue 3agau nmo xumuu. CrpaBounuk mkonabauka/ E.B. ynuno, JI.b.Ky3Hemnona. —
M.: ®unonorunyeckoe oo6miectBo «CnoBo», 1999.-468c¢

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. https://rosuchebnik.ru/ - "TIpocserienne" Koproparus Poccuiickuii yaeOHUK
2. T'apa H.H. Xumus.— nocobue ns yaurens. — M.: [Ipocsemienne, 2012.

3. T'apmun, A. I1. Heopranndeckas XuMus B CXeMax, pUCyHKax, Tabiuiax, popmymnax,
XUMHUYECKUX PpeaKIusixX. - 2-e u3., ucnup. u gom. - CII6.: Jlans, 2006. — 288 c.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
. Hudposeie maboparopuu Releon [Dnextponnsiii pecypc]: — URL: https:/rl.ru/ (nata
obpamenus: 10.05.2021).

. Kpyrasriit cron: Iludpobie nabopatopun B COBPEMEHHOU MIKOJIE [ DIEKTPOHHBIN pecypc]: —

URL: https://www.youtube.com/watch?v=qBj-tolw2N4 (mata oopamenwus: 10.05.2021).

. Hayunas snextponnas Oubmmoteka «Kubepnenwmnka» [DnexkrtpoHHsiid pecypc]: — URL:

https://cyberleninka.ru/ (nara obpamenus: 10.05.2021).

. Hayunast amektponHass Oubmmoreka «Elibrary.ru» [Onmekrponnsiii pecypc]:— URL: https://

elibrary.ru (nara o6pamenus: 10.05.2021).

. OOpazoBatenbHblil moptann ansa noarotoBku kK BIIP [Onexkrponusiit pecypc]: — URL:

https://bio6-vpr.sdamgia.ru/ (mara oopamenus: 10.05.2021).



