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1. IACIIOPT IIPOI'PAMMBI YYEBHOI'O IIPEJIMETA
EcTecTBO3HAHME

1.1. OO0aacTb NpUMMeHEeHUs! POrPaMMbI

Pabouas nporpamma yue6Horo npeamera EcrecTBo3HaHueE SBIISETCS YaCThbIO OCHOBHOW 00pa3o-
BaTenbHOU mporpammbl (OOIT) CIIO Ha 6a3e OCHOBHOro 00IIero o0pa3oBaHMs — NPOTrPaMMBbI ITOATO-
TOBKH crieriuanucToB cpeanero 3seHa (IIICC3).

[Tporpamma y4eOHOTO TpeIMeTa MOKET HCIOIb30BaThCs IPYTUMH MPOPECCHOHAIBHBIME 00pa-
30BaTENbHBIMU OPTaHU3ANUSAMH, PEATH3YIONMMHA 00pa30BaTebHYI0 IPOTPaMMy CpPETHEro O0IIero 00-
pasoBanus B npenenax ocBoeHuss OOII CIIO na 6a3e ocHOBHOro o01iero o0pa3oBaHUsl — MPOTrPAMMBI
MOATOTOBKY crienuanuctoB cpeanero 3seHa (IMTICC3).

Pabouas nporpamma ygeOHOTO Npeamera EcTecTBO3HAaHME MOXKET OBITH aanTHpOBaHa A 00Y-
YeHUS MHBAJIUIOB U JIUII C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBBSI.

1.2. MecTo y4eOHOro npeamMera B CTPYKType HPOrpaMMbl NOATOTOBKH CIENHAJHMCTOB CPeIHero
3BeHa:

VYueOHbIii mpenver EcTecTBo3HaHME SBISETCS YacThlO0 MpeaMeTHOW obmacti EctecTBeHHBIE
Hayku @OI'OC cpennero obmero oOpasoBaHus. Y4eOHbIH mnpeamer EctecTBozHaHue sBiseTcs
o0s3aTenbHBIM 0a30BbIM TipeameToM bJ/[.04 u u3ydaercs B 001meo0pa3oBaTEeIbHOM IIUKIIE CPETHETO
obmrero oopazosanus [TIICC3.

1.3. Hean m 3anaum y4yeOHOro mpeaMera — TpeOOBaHUSI K pe3yJIbTaTaM OCBOCHHUSI Y4eOHOIO
npeamera:

Peanuzamus yuebHoro npeamera EcTecTBo3HaHME HalpaBlieHa Ha JOCTHIKEHHE CIEAYIOIIUX Ie-
Jieii:
—  OCBOEHHE 3HAaHHUU O COBPEMEHHOH €CTECTBEHHO-HAYyYHOW KapTHHE MUpa U METOJAX €CTECTBEHHBIX
HAyK; 3HAKOMCTBO C HamOoJiee BaXXHBIMH HACSIMH U JOCTIKEHUSMU €CTECTBO3HAHUS, OKa3aBIIMMHU
ONpENETAIOIIEE BIMSIHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTUI;
—  OBJIAJICHUE YMEHHUSMHU MPUMEHSTH IMOTYYCHHBIC 3HAHUS JUISI OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO
MUpa, BOCIPUITUS UHPOPMAIH €CTECTBEHHO-HAyYHOT0 U MPO(eCcCHOHANBHO 3HAUMMOI0 CO/IeP KaHNUS;
pPa3BUTHE WHTEIUIEKTYalbHBIX, TBOPYECKUX CIIOCOOHOCTEH M KPUTHUYECKOTO MBIIUICHUS B XOJIe TIPOBE-
JIEHUsl MPOCTEHIINX HCCIIEIOBAHNUN, aHAIN3a SIBJICHUW, BOCIPUATHS M UHTEPHPETALMH E€CTECTBEHHO-
Hay4YHOH MH(pOpMaINH;
—  BOCHHTaHHE yOEXJACHHOCTH B BO3MOXKHOCTU MO3HAHUS 3aKOHHOW MPHUPOABI U HCIOIb30BaHUS J10-
CTHKEHUMN €CTECTBEHHBIX HAYK JJIsl Pa3BUTHSI LIMBUIIN3ALIUU U MTOBBIIICHUS KaUY€CTBA KU3HH;
- TIpHUMEHEHHUE €CTECTBEHHO-HAyUYHBIX 3HAHUH B MpodeccroHaNbHOMN AesTeNbHOCTH U TTOBCEIHEBHOM
KU3HU I oOecrieueHus] 0€30MacCHOCTH KU3HEIEATEIIbHOCTH, TPAMOTHOTO HCIIOIh30BAaHUS COBPEMEH-
HBIX TEXHOJIOTUH; OXPaHbI 3JOPOBbS, OKPYKAIOIIECH CPEIbI.

B pesynbrare n3ydenus yueOHOTo mpeaMeTa 00yJaronuiics T0JKEH YMeTh:

- (opmMupoBaTh IpEACTABICHHS O LETOCTHOW COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHE MHpA, O
npupojie Kak eAMHON IEIOCTHON cHCTeMe, O B3aUMOCBSI3HM YENIOBEKa, MPUPOIBI M OOIIECTBA; O MPO-
CTPaHCTBEHHO-BPEMEHHBIX MaciTabax Bcenennoi;
- TPUMEHATH €CTECTBEHHOHAYYHBIC 3HAHUS AJI OOBSICHEHUS OKPYXAIOMIMX SBICHUHN, COXpaHEHUS
3I0pOBBS, oOecredeHust 6€30MacCHOCTH KU3HEEATEIbHOCTH, OEPEXKHOr0 OTHOLICHHSI K IPUPOE, pal-
OHAJILHOTO MPUPOAOIIOIE30BAHNUS, @ TAKKE BBHITIOIHEHUS POJIA TPAMOTHOTO IOTPEOUTENS;
- (dopMHpOBaTh MPEJCTABICHHUSI O HAYYHOM METOJE [MO3HAHUS MPUPOIBI U CPEACTBAX U3yUECHUS Me-
ramupa, MaKpoMHpa U MUKpOMHUPA;
—  BJAJAETh NMPHEMaMH €CTECTBEHHOHAYyUHBIX HaOJIO/ICHUMN, OMBITOB UCCIIEIOBAaHUN M OLIEHKHU TOCTO-
BEPHOCTH MOJYyUYECHHBIX PE3YyJIbTaTOB;
—  TOHMMAaTh 3HAYMMOCTh €CTECTBEHHOHAYYHOI'O 3HAHUS ISl KAKIOrO YeJI0BeKa, HE3aBUCHUMO OT €ro
npohecCHOHALHOU AESITENFHOCTH, pa3Nu4aTh (GaKThl U OIEHKU, CPABHUBAThH OIEHOYHBIC BHIBOJIbI, BU-
JETh UX CBSI3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPHUEB C OMPECIICHHON CHUCTEMOM LIEHHOCTEH.



B pesynbrare nzydenus yueOHOro rnpeaMera o0yyarouiics 10KEH 3HATD:
— 0 HauOoJiee BaKHBIX OTKPBITUSX U JOCTHKEHHUSAX B 00JaCTH €CTECTBO3HAHMUS, OBIHMABIINX HA 9BO-
JIFOIIHIO TIPEJICTABIICHHUH O MIPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHH;
—  TOHATUHHBIN anmapaT eCTECTBEHHBIX HayK, IO3BOJISIONIMM [103HaBaTh MUP, yYaCTBOBATh B AUCKYC-
CHX IO €CTCCTBCHHOHAYYHBIM BOIIPOCAaM, HCIIOJIB30BATh PA3JIMYHBIC MCTOYHUKH I/IH(i)OpMaIII/II/I JJIsA
HOJTOTOBKH COOCTBEHHBIX paboT, KPUTUYECKH OTHOCUTHCS K coobmmeHussMm CMU, conepkamuMm Hayd-
HY10 HH(}OpMAIHIO.

1.4. Koun4yecTBO 4aCOB HAa 0OCBOEHHME NMPOrPaMMbl Y4eOHOI'0 NpeaMeTa:
MaKCUMaJIbHON yueOHoH Harpy3ku oOyuatomierocsi 108 yacos, B TOM 4ucie:
- 00s3aTenbHON ayAMTOPHOM yueOHOW Harpy3Ku oOyvaroierocs 72 daca;

- CaMOCTOATENIbHON paboThl oOyuaromierocs 36 4yacos.

1.5. Pe3yabTaTbl 0CBOEHHUSI IPOrPaMMBbI y4eOHOI0 MpeaMeTa.

OcBoeHnue conepkanust yueOHoro npenMera EctecTBo3HaHne o0ecrednBaeT TOCTHKEHUE CTY-
JIEHTaMHU CIEAYIOIIMNX PE3yIbTaTOB:

JIMYHOCTHBIX:
—  YCTONYMBBIN MHTEpEC K UCTOPHH U JOCTHKEHHUSIM B 00JaCTH €CTECTBEHHBIX HAayK, YyBCTBO TOPAO-
CTH 32 POCCHICKHE €CTECTBEHHbIEC HAYKHU;
—  TOTOBHOCTH K MPOJOJDKEHUIO 00pa30BaHMsl, MOBBIIICHUIO KBATH(PHUKAIIMU B U30paHHON mpodeccu-
OHAJBHOH NIEATETHHOCTH C MCIIOJIb30BAaHNEM 3HAHUH B 00J1aCTH €CTECTBEHHBIX HAYK;
—  OOBEKTUBHOE OCO3HAHHME 3HAYUMOCTU KOMIIETCHIIUN B OOJIACTH €CTECTBEHHBIX HAYK JJIs YeJIOBEeKa
U 00IIeCTBa, YMEHHE HCIIOIB30BATh TEXHOJIOTUIECKHE TOCTIKEHUS B 001acTH U3NKH, XUMUH, ONOIIO0-
TUH JJIs TOBBIIIEHUS COOCTBEHHOTO HMHTEIUIEKTYyalIbHOTO Pa3BUTHUSI B BBIOpaHHOHW MpodeccroHanbHOM
NESITENIbHOCTH;
-  YMEHHE MPOAHATU3NPOBATH TEXHOTCHHBIE MOCIEACTBUS AJI OKPY>KaIOIIEH cpeibl, OBITOBOM U TIPO-
M3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA;
—  TOTOBHOCTH CAMOCTOSITEIILHO JOOBIBATH HOBBIE /JIsi ce0sl €CTECTBEHHO-HAYYHbIE 3HAHUS C UCIOJb-
30BaHUEM JJIsI ATOTO JOCTYIHBIX HCTOYHUKOB WH(OPMAIINK;
—  YMEHHE yNpaBJsATh CBOEH MO3HABATEIbHOUN NEATEIbHOCTHIO, MPOBOJUTH CAMOOIICHKY YPOBHS COO-
CTBEHHOI'0 MHTEJUIEKTYaJIbHOTO PA3BUTHS;
-  YMEHHE BhICTpauBaTh KOHCTPYKTHBHBIC B3aUMOOTHOILIEHHS B KOMaH/€ MO PEUICHUIO O0IIKX 3a/1a4
B 00J1aCTH €CTECTBO3HAHUS,

MeTanpeIMeTHbIX:
—  OBJIAQJICHUE YMECHHUSIMHU M HABBIKAMHU PAa3JIUYHBIX BUIOB IMO3HABATEIBHOM NEATEILHOCTH JJIsl U3yYe-
HUS Pa3HbIX CTOPOH OKPY>KAOIIEr0 ECTECTBEHHOI'O MUPA;
-  TPHUMEHEHHE OCHOBHBIX METOJIOB MMO3HAHUS (HAOIIOACHMSI, HAYYHOTO SKCTIEPUMEHTA) JUIS U3YUCHUS
Pa3IUYHBIX CTOPOH €CTECTBEHHO-HAy4YHON KapTUHBI MHpa, C KOTOPHIMH BO3HHMKAeT HEOOXOIMMOCTH
CTAJIKMBAThCS B MPOPECCHOHATBHOMU cdepe;
—  YMEHHE OMNpeAeNsATh Leu U 3aJadyd JesTeNIbHOCTH, BbIOUpaTh CpelcTBa A MX JOCTHXKEHHS Ha
MPaKTHUKE;
-  YMEHHE HCHOJb30BaTh Pa3INyuHble UCTOYHUKH JIJIS MOJIyYEHUS €CTECTBEHHOHAYYHOU MH(pOpMauu
Y OLICHUBATh €€ JOCTOBEPHOCTH JJIsl JOCTHKEHHSI ITOCTABIICHHBIX LIeJIeH U 3a/1a4;

npeIMeTHbIX:
- c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O IIEJIOCTHONH COBPEMEHHOW E€CTECTBCHHOHAYYHOW KapTUHE
MUpa, IPUPOJIe KaK €JUHON IEJIOCTHON CHUCTEME, B3aUMOCBS3H YeJIOBEKa, IPUPOJIbI U OOIIeCcTBa, Ipo-
CTPAaHCTBEHHO-BPEMEHHBIX MaciITabax BceneHHoM;
—  BJIAJICHUE 3HAHUSMHU O HauOoJee BaXKHBIX OTKPBITUSAX U TOCTHXKEHUSX B 00JIACTH €CTECTBO3HAHUS,
MOBJIUSBILIUX HA 3BOJIOLMIO IPEICTABICHUM O IPUPOJE, HA PA3BUTHE TEXHUKU U TEXHOJIOTUH;
- c(hOpMHPOBAHHOCTh YMEHUSI MIPUMEHATh €CTECTBEHHO-HAYYHBIE 3HAHUS ISl OOBSICHEHUS OKpYKa-
IOIIMX SIBIICHUM, COXpaHEHHs 310pOBbsl, 0OecTieueHHsI 0€30MacCHOCTH KU3HEACATEIbHOCTH, OEPEXKHOTr0



OTHOIICHUS K HpHpOI{G, paHI/IOHaJH)HOFO HpHpOILOHOJ’IB?;OBElHPI?[, a TAKXXC BBIITOJITHCHUA pOJ'II/I FpaMOTHO-
ro MOTpeOuTes;

—  c(hOpMHPOBAHHOCTb NPEJCTABICHUNA O HAyYHOM METOJE MO3HAHMs IMPUPOJBI U CPEACTBAX H3yye-
HUS MEramMHpa, MaKpoMupa ¥ MHUKPOMHUPA; BIaJIEHUE TPUEeMaMU €CTECTBEHHO-HAYUYHBIX HAOIIOICHU,
OIIBITOB, I/ICCJ'IGI[OBaHI/Iﬁ 1 OLICHKHU I[OCTOBepHOCTI/I HOHy‘ICHHBIX pe3y.HI>TaTOB;

—  BJIaJICHUE MOHSATUIHBIM ammmapaToOM €CTECTBEHHBIX HAyK, MO3BOJSIOLINM [M03HABATH MHp, Y4aCTBO-
BAaTh B I[I/ICKyCCI/IHX 10 GCTGCTBGHHO-HayLIHI)IM BOHpOC&M, HCIIOJIB30BATh pa3J'II/I'~IHLIe NCTOYHUKHN HH-
dbopMaruu A5 MOATOTOBKH COOCTBEHHBIX PadOT, KPUTUYECKHM OTHOCUTHCS K cooOuieHussMm CMU, co-
JeprKalliM Hay4YHYI0 HH(OPMALUIO;

- c(hOpMHUPOBAHHOCTh YMEHUN MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYUHOTO 3HAHUS IJI KaKIOTO
YeJIOBEKa HE3aBUCUMO OT €T0 MPOo(eCcCHOHALHOM IeATeIbHOCTH, Pa3indaTh ()aKThl M OLICHKH, CPaBHU-
BaTh OIICHOYHBIE BHIBOJIbI, BUAETh UX CBSA3b C KPUTEPUSMHU OIICHOK M CBSI3b KPUTEPHEB C OMpEAeICHHOM
CUCTEMOM IIEHHOCTEH.



2. CTPYKTYPA U COAEPKAHUE YYEBHOT' O IIPEJIMETA

2.1. O0beM yueOHOro npeaMera ¥ BUAbLI y4e0HOI padoThI

Bua y4eOHoii padoThI

O0BbeM yacoB

MaxkcumajibHasi yueOHasi Harpy3ka (Bcero) 108
Oo0s13aTesIbHAs ayIUTOPHAs YueOHasi HATPY3Ka (Bcero) 72
B TOM 4HUCJIC:
JIEKIIAU 36
MPAKTUYECKHUE 3aAHATUS 36
CamocTosiTesqibHasi padoTa o0y4yawmerocs (Bcero) 36
B TOM YHUCIJIE:
pabota Hax pedepaTom 16
BHEAyIUTOPHAsl CAMOCTOsITeNIbHAs padoTa 20

IIpome:xxyTouHasi arrecTanus B popme 1 cemecTp — aTTecTalus ¢ OICHKOMH,

2 cemectp - auddepeHIupoBaHHbIHN 3aueT




2.2. TemaTu4eckuii JIaH M coJep:kaHue yueOHoro npeamera EcrectBo3HaHue

HaumeHoBaHue Conep:xanue yue0HOro MaTepuaja, [lIpakTudeckue 3aHATHSI M TPAKTHYECKHE 3aHATHS, CAMOCTONITeJIbHAsL | O0béM YpoBenb
pa3aesioB U TeM padoTa od0yuyarommxcs 4yacos yCBOEHMA
1 2 3 4
1 cemecTp 51
Pazgea 1. EcrecTBeHHOHAy4YHasi KAPTUHA MHUpa 2
Bsenenune Copep:xanne yueOHOro MaTepuasia 2 1
Tema 1.1. EcrecTBeHHO-HAy4HBIM METO/]T TO3HAHUS, €0 BO3MOKHOCTH ¥ TPAHUIIBI IPUMEHUMOCTH.
Mertozsl Ho3HaHUSA MUpa | ETMHCTBO 3aKOHOB MPHUPOJIBI K COCTaBa BeIlecTBa BO BeeaeHHO.
Penurus, unocodus 1 Hayka — uX poib B QOPMUPOBAHUY MPEACTABICHH O MIPUPOIe. MeToIbl HayIHOTO
MO3HAHM: HAOIIOIeHIe, U3MEpEeHNe, THII0Te3a, IKCIIepUMEHT, TeopHs. [loHsITHE 0 TYMaHUTApHBIX H
€CTECTBEHHBIX HayKax. PoJib eCTECTBEHHBIX HAYK B COBpeMEHHOM o01iecTBe. DyHIaMeHTaTbHbIE U IPUKIaTHbIC
€CTECTBEHHBIE HAYKH.
Paspnen 2. buosorus 49
Tema 2.1. Copaepxxanne yueOHOT0 MaTepHasia 2 1
buonorus —Hayka o  |CyIIHOCTH JKU3HU M CBOMCTBA KUBOTO. OCHOBHBIE YPOBHU OpPTaHU3AINH KUBOW MaTEPUU: MOJIEKYIISIPHO-
JKA3HU TeHETUYECKHM, KJIETOYHbIH, OpraHU3MEHHBII (OHTOT€HETHYECKUH ), MOMYISIIIMOHHO-BUI0BOM, OMOIIEHOTHYECKUH.
CoBpeMeHHas cucTeMaTHKa OpraHU4ecKOro MUpa Kak OTpakeHUE MPUHIIUIA €ANHCTBA POUCXOKIACHNS HKUBBIX
OpraHu3MoB. VcTopus co3aHusl 1 OCHOBHEIE MOJIOKEHUS KIIETOUHOU TeopuH. Posib OHOIOrHYecKux TeopHii,
uzel, rurnotes B GOPMHUPOBAHIH COBPEMEHHOHN €CTEeCTBEHHOHAYYHOW KapTUHBI MUpa. OCHOBHBIE TCOPUHU
MIPOUCXOXK/ICHUS )KU3HU Ha 3emile.
Tema 2.2. Conep:xanue y4eOHOro MaTepuaJjia 2 1
MonekynapHsiit ypoBeHb |Heopranuueckue BemiecTBa (BoJa M MUHEpPAJbHBIE CONM), UX POJb B JKUBOW KieTke. OpraHudeckue BellecTBa
OpraHu3alMy KUBOTO: | (YIJIeBOABL, TUMUABIL, OeTKH, HyKIeHHOBbIe KUCIOTh, AT®), ux cTpoeHue n pusnonornieckas poib. GepMeHTs —
XUMUYECKUH COCTaB OMOJIOTHYECKUE KaTall3aTOphl, WX CTpoeHHe W GyHKIUHA. HyKIEWHOBBIE KHUCIOTBI M WX pOJIb B
KJIETKH KHU3HEAEATEITHHOCTH KIETKH.
JHK - HOCcuTens HacnencTBeHHOW nH(popMauu. ['eH — eMHUIIA HACeACTBEHHOW nH(popMarmu. Perikarus —
mporiecc yaBoenuss monekyisl JIHK. Crpoenume u GyHKIMH XpOMOCOM. XPOMOCOMHBIH HabOp KIIETKH:
TaIIONTHBINA ¥ TUTUTOMIHBIN HaO0op. 3HaYSHHE MMOCTOSHCTBA YMCiia M (POPMBI XPOMOCOM B KIIETKAX.
IpakTuueckast paora 2

dochomumuasl Kak OCHOBA CTPOSHUS OMOJIOTHIECKON MEMOpaHbI
Crtpoenue MoneKyibl Oeika
[TpuHIUT KOMILTUMEHTAPHOCTH.




Tema 2.3.
Kiterounslil ypoBeHb
OpraHU3aLuH KHUBOTO:
CTPOEHHE KIETKU

Conep:xanue y4eOHOro MaTepuaJjia

Uctopus u3ydenus kietku. KierouHast TeOpHs CTPOSHHSI OPraHU3MOB.

CtpoeHne 5yKapHOTHYECKOI KJIETKH: OCHOBHBIE OPTaHOMIbI, UX CTpoeHUe U PpyHKIuH. OCOOCHHOCTH CTPOCHHS
MPOKAPHOTHUYECKOI KIeTKH. Bupycsl — HekieTounsie Gpopmbl xu3HN. Mepbl Mpo(MIakTHKN pacripoCcTpaHEHHUS
BUPYCHBIX 3a00JeBanui (rpumnil, oHKonormdeckue 3adonesanus, CITU/] u ap.).

JKW3HEHHBIN UK KIETKH.

IIpakTHyeckue 3aHATHS

«HMccnenoBanue cTpoeHe KIETKH ITOJ MUKPOCKOIIOM» Ha BU€OMaTeprae
JdeMoHcTpanuu

OpraHouab! KICTKH.

CtpoeHue KJIETOK MPOKapUOT U 3YKapHOT

Crpoenue Bupyca

KounTtpoabnblie paborsl KiieTouHoe cTpoeHHE OPraHu3MoB.

CamocTosiTeIbHAs padoTa 00y4YaloOIUXCS:

[MoxaroroButs coodmenue. [IpodunakTika u TedeHNe BUPYCHBIX 3a00JIeBaHHIA.
Tabmua: OyHKITUH OpTraHeI.

Tabmuma: CpaBHUTENbHBIE XapaKTEPUCTUKN PACTUTEILHON U )KUBOTHOM KJIETKU

Tema 2.4.
Opranu3MeHHBIH YPOBEHD
OpTraHM3aIMU KHBOTO:
BUJIBI Pa3MHOXKEHUS U

Conep:xanue y4eOHOro MaTepuaJjia

Opraan3m — eauHOe 11e5oe. MHOT0o00Opaszue oprann3mMoB. OOMEH BEIIECTBOM M SHEPTHEH ¢ OKpYIKaroIIel cpeaoit
KaK HEOOXO0JIMMOE yCIIOBHE CYIIECTBOBAHUS YKUBBIX CUCTEM.

CrocoOHOCTh K CAMOBOCITPOU3BEICHHIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH JKUBBIX OPTraHU3MOB.

OHTOTEHE3a Becronoe pazmuoxkenwue. [lomoBoit mpornece u monoBoe pazmuokeHne. Ctpoenue rameT. OTUIOAOTBOPEHHE, €ro
Ouosnornyeckoe 3HadeHue. OMmIo10TBOPEHNUE.
[Nonsitre 06 MHIUBUYATHLHOM (OHTOTCHE3), IMOPHOHAIEHOM (3IMOPHOTEHE3) U MTOCTIMOPHOHAILHOM Pa3BUTHH.
dunoreHes.
Tema 2.5. Conep:xanue y4yeOHOro MaTepuasia
OcHoBbl reHeTHKN 1 |O0IIKe TIpeACTaBIeHHsI O HACTIEICTBEHHOCTH M N3MEHYHBOCTH. | eHeTHYecKasi TEepMHHOJIOTHS U CHMBOJIMKA. 3a-
CeJIEKIINN KOHOMEPHOCTH HacjenoBaHus. [100BBIE XPOMOCOMBI.

I'enernka yegoBeKa: METOJbI U3YUYCHUA HACIICACTBCHHOCTHU Y€JIOBCKA. Bausane MYTarcHOB Ha OpraHus3M 4€JI0BEC-
Ka. HaCJ’ICZ[CTBCHHBIe Oole3Hu YCJIOBCKA, UX MMPUYHHBI U HpO(l)I/IJ'IaKTI/IKa. COBpCMeHHLIC NpeaACTAaBJICHHUA O TCHC U
TCHOMC.

I'enernka - TCOPETUICCKass OCHOBA CCJICKIINU. OTHYECKHE aCIeKThI Pa3BUTHUA HEKOTOPBIX

I/ICCJ'IC,E[OBaHI/Iﬁ B OMOTEXHOIOTUN (KHOHI/IpOBaHI/Ie ‘-ICJ]OBeKa).

HaCJ'ICI[CTBeHHaSI 1 HCHACJICACTBCHHAA U3MCHYHNBOCTDH U €€ Oouonoruyeckas POJib B 3BOJIFOLIUH KMBOT'O MHUpaA.

IIpakTHyeckas padora
BrnusiHUS anmkoroan3mMa, HApKOMaHHMH, KYPeHHUs Ha HACTICICTBEHHOCTh Ha BHIcOMaTepHare.
BrIsiBIeHHE MyTareHOB B OKPY KalolIel cpejie 1 KOCBEHHAs OIICHKA BO3MOXKHOTO X BIIMSHUS HA OPTaHU3M.




Tema 2.6.
OcHOBBI yueHus 00
9BOJIOLUHN

Conep:xanue y4eOHOro MaTepuaJjia

I/ICTOpI/ISI Pa3BUTHA 3BOJIOLMMOHHOT'O YUYCHUS. CunHreTnuecKkas TCOPUA 3BOJJIIOINHU. HBI/I)KYHII/IG CHIJIBI 3BOJIFOIINHU, UX
BIMsSIHUE HA reHo(oH nomyisinun. ©opMel ecTecTBEHHOT0 0TO0pa. Pe3ynbrarsl sBomtonuu. Ponb 3BonronnonHon
Teopur B GOPMUPOBAHNU COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUpA.

VCa0XKHEHHE KUBBIX OpraHu3MoOB Ha 3emiie B mpouecce 3BOJIOLNH. OCHOBHBIE 3TaIlbl Pa3BUTHUA )KU3HU Ha 3emie.
Pa3nenenne ucropun 3eMin Ha 3pbl, HEPUOIBI U ATTOXH.

IIpakTHyeckas padora

Buapl ectecTBeHHOTO 0TOOpA: IBUKYIIUHA, CTAOMIM3UPYIOMIMHA U TU3PYITUBHBINA
BosznukHOBeHHE 1 MHOT000pa3ye NPUCTIOCOOTICHUH Y OPraHU3MOB.
KonBeprenuys u AMBepreHnns Kak pe3yJIbTaThl 9BOIIOHH.

Tema 2.7.
[TonmynaunoHHO-BUIOBOI
YPOBEHH OpPTaHU3AITIH
JKMBOTO: BHJ KaK
aIIeMEHTapHas eIUHUIIA
CHCTEMATHKU
OpPTaHUYECKOTO MHUPA

Conep:xanue y4yeOHOro MaTepuasia
Bug, ero kputepun. [Tomynsimus - CTpyKTypHas €MHHIA BUA U STUHUIA BONIONUHU. [ eHOMOH 1 TeHeTHYeCKas
CTPYKTYpa MOMYJISIIUH.

IIpakTHyeckue 3aHATHS

W3yuenne n3MeHYNBOCTH (Ha IPUMEPE KOMHATHBIX PACTEHUIN)
Kpurepun Buga

ITonyAnus - CTpyKTypHasi €IMHNALA BUJA, €IUHUALIA YBOJIFOLUY.

CamocTosiTeIbHAs padoTa 00yYaloIIUXCS:
3HaueHUE TEHETUKU JJI1 METUIIUHBL.

Tewma 2.8.
DKO CHCTEMHBIN U
ouochepHbIil ypoBHI
OpraHu3alXH KHBOTO

Conep:xanue y4eOHOro MaTepuaJjia

OkocucTema 1 OroreoneHo3. BzanmozeiicTere nonyssinuii B skocucteme. CTpykrypa OuoreoneHosa. [lumieBeie
uenu. CaMOperymisuus 1 yCTOWYUBOCTh 3KOCHCTEM.

Yuenne B.U. Bepuaackoro o 6uocepe. CoctaB 6uochepsl: KocHOE, )KUBOE, OMOKOCHOE M OMOTEHHOE BEIIECTBO.
Cpensl xu3HA. KpyroBOpOT BEIIECTB M IIOTOK YHEPTUH B Orochepe.

IIpakTHyeckast padoTa

JdemMoHcTpanuu

CrpykTypa OmoreomneHosa.

CTpyKTypa AETPUTHOH 1 MAaCTOUIIHONW MHUIEBBIX LETICH.
I'eonornueckue 00071049KH 3eMIH U UX CTPYKTYpa
buocdepa xak gerBeprast 0600uKa 3emMiau
KoHTpoJibHbIE padoThI

OBOJIONMS OPraHNYECKOTO MHpa.
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CamocrosiTesqibHAas padoTa 00y4alOmIUXCs:

TBopueckoe 3axanne. COCTaBUTh T'€HEATIOTHIECKOE IPEBO CBOCH CEMBH.

CocraBUTh AMAarpamMMy MUILEBBIX CBA3EH B MPUPOJHBIX SKOCHCTEMaXx (JIec, IyT, BOLOEM)
Occe: «BnusHue 3K010rn4ecknux (HPakTOPOB Ha PA3BUTUE PACTEHUH U JKUBOTHBIX».
Tabmuma: Cuctema OpraHuuecKoOro Mupa.

ITpome:xxyTouHas aTTecCTAallUs B IEPBOM ceMecTpe B (popMe aTTecTalUH ¢ OLICHKOMH

Bcero B 1 cemectpe

51

2 cemecTp

57

Pa3nen 3. ®u3znyeckasi KapTHHA MUpa

Tewma 3.1.
Mertobl mO3HaHUS MUpa

Conep:xanue y4eOHOro MaTepuaJjia

®dusuka — GyHIaMeHTaIbHasE HayKa O MpHUPOJie. ECTeCTBEHHO-HAYYHBIH METOJ | MO3HAHUS, €r0 BO3MOXKHOCTH U
TpaHuUIBl IPUMEHUMOCTH.

OKCIEpUMEHT M TEOPHs B IpolLiecce MO3HaHUs Npupoasl. MoaenupoBaHue GU3NUECKUX SIBICHUH U IPOLIECCOB.
EnuHCTBO 3aKOHOB IPUPOJIBI U COCTaBa BELIECTBA BO BeeneHHOM.

Penurnsa, ¢unocodus m Hayka — uX poib B (HOPMHUPOBAHUM MpPEACTaBICHUH O mpupoie. MeToasl Hay4HOTO
MO3HAHU: HaONII0eHNE, U3MEPEHUE, TUIIOTE3a, IKCIIEPUMEHT, Teopusl. [loHsTHE 0 T'yMaHUTapHBIX M €CTECTBEHHBIX
Haykax. Poib ecTecTBEHHBIX HAayK B COBpPEMEHHOM oOuiecTBe. DyHIaMEHTaIbHBIC U MPUKIIAIHBIE €CTECTBCHHBIE
HayKH.

Paznen 4. OcHOBBI XUMHH

35

Tema 4.1
OCHOBBI AIepHOU
¢bm3uku. OCHOBBI

MOJICKYJIAPHON (hU3UKH

Conep:xanue y4yeOHOro MaTepuasia

Crpoenue atoma. Mcropusi arToMuCcTHYEeCKHX YYeHUH. HaOmoqeH s U OTBITHI, TOATBEPKIAIOIINE aTOMUCTHYECKOE
yueHne Mojenn cTpoeHHs atoma. Macca U pa3sMepbl MOJEKYJ. DJeMeHTapHbIe YacTHIbI, UX XapaKTePHUCTHKH.
Snpo u 3NeKTpOHHBIE 000TOYKH.

CaoiicTBa sifiep: SAEpHbIC CHJIBI, DHEPTHs CBS3U siApa. SnepHble peakiuyd W 3aKOHOMEPHOCTH MX MPOTEKaHUS:
ZIeJIeHUE siep, CUHTE3 saep. B3anMocBs3s Macchl v SHEpTUH. TepMOsSAepHBIN CHHTE3 B IPUPOIE. DHEPTHS SACPHBIX
peaKHI/Iﬁ " X IPUMCHCHHUE B JACATCIIBHOCTHU YCJIOBCKA.

HemoncTpanuu

CoBpeMeHHasi MOJIeNTb CTPOCHHUS aTOMa.

Monenu saepHBIX peakInuii ¥ COMPOBOXKAAIONINE UX H3ITYICHUS.

Tema 4.2
OCHOBBI 0011IE#T XUMUH

Conep:xanue y4eOHOro MaTepuajia
1. OcHOBHBIC TEPMUHBI XHMHH: XHUMHUYCCKHHA 3JIEMEHT M (OPMBI €ro CymecTBOBaHHUA. [IpocThie M CIIOKHEIE
BEIIECTBA, MACCOBOC 4YHCJIO, aTOM, U30TOII, MOJICKYJIa, NOH, KATUOH, aHUOH. SIBnenue AJUIOTPOIIHNH.
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2. Xumudecknii anement. [lepmomnuecknit 3akoH J[.M. MenneneeBa. Ctpykrypa nepuomndeckoit tadmumsr ..
MenneneeBa U CTpOGHHE aToMa. 3aKOHOMEPHOCTH H3MEHEHHs CTPOEHHS 3JIEKTPOHHBIX O000JI0UeK aTOMOB H
XUMHYECKUX CBOWCTB, 00pa3yeMbIX AJIEMEHTaMH MPOCTHIX U CIOXKHBIX BeliecTB. CBA3b MEXIy CTPOCHHEM aToMa |
XUMUYECKUMU CBOMCTBAMU AJIEMEHTOB. JleMOHCTpauu

CoBpemMeHHas MOJIeNlb CTPOCHHUS aTOMa.

Mogenu saepHBIX peakiuii 1 COMPOBOKAAIONINE UX H3ITYUCHHUS.

[Mepuoanueckas Tabnuma J.11. MeHneneeBa u ee CTpyKTypa.

3. XuUMHUYECKHE CBS3U: MeXaHU3Mbl (OpPMUPOBaHUA. THIBI XUMHYECKOW CBS3HM: HWOHHAs, KOBaJICHTHa,
METaJUIMYeCcKasi, BOJOPOIHAS CBSI3U

dusnyueckne 1 XMMHIECKIE CBOMCTBA BOIBI. Boa B ipupoe, OBITY, TEXHHUKE U Ha TIPOU3BO/ICTBE.

HemoncTpanun

Mojenu XUMUYECKUX CBSI3eH: KOBAJICHTHON M MOHHOM.

4. XuMHuYeCcKHe peakIUW: PEaklnd COCMWHEHWs (CHMHTE3a) W pa3ioKeHUs (pacHIeIUICHHs) BEIIECTB, TEIUIOBOM
3¢ (HeKT XUMUYECKOW PEaKIMK, OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.
CKopoCTh peakiuu U (hakTopsl, BIUSIOIIKE HA CKOPOCTh. XUMHUUECKoe paBHOBecue, puHiui Jle latense.

IIpakTHyeckoe 3aHsATHE
W3ydeHne 3aBUCUMOCTH CKOPOCTH PEaKIUU OT PA3JIMYHBIX (haKTOPOB

KonTpoabHas paéoTa 1o 0CHOBHbIM XUMHMYECKHM MOHATHAM 00IIed XUMHH

CamocTosTeabHast padoTa 00y4aronuxcs

VYpaxHeHus IO CTPOCHUIO aToMa AJIEMEHTOB 1,2,3 nepruoaoB.

Tabmuma: THIIEI XUMUYECKOH CBSI3U.

BrinonHenne TBOPUYECKUX 3aIaHUM:

CocraBieHue KpOCcCBOpAA MO TeMe « XUMUYECKHE 3IEMEHThl U NPEBPALCHUE BEIIECTBY.
CocTtaBneHne paccka3a 0 XHMAYECKIX DIIEMEHTAaX.

Tema 4.3.
OcHOBBI
HEOpPraHW4YeCKOW XUMHUU

Conep:xanue y4eOHOro MaTepuaJjia

OcHOBHBIC KJIACCHI HEOpraHmdeckmx coemuHeHnd: Okcunabl, OcHOBaHMs, aM(oTepHBIC THAPOKCUABI, KHCIOTHI,
Comu. Bomopoansiit mokazatens pH pactBopa, Metamnsl. CriiaBel MeTamuioB. Koppos3ust metaiminos, Hemerasmiesl,
OKHUCIHUTEIBHO - BOCCTAHOBUTEIIBHBIC PECAKIINH.

Oxucnuresnb, BOCCTaHOBUTENh, COSTMHEHNS METAIUIOB U HEMETAJLIOB, SKOJIOTUYECKHE TPOOIIEMBL.

HpaKaneCKoe 3aHATHEC
OCHOBHBIE KJIACChI HCOPIraHNYCCKUX COGHHHGHHﬁ.
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CamocrosiTesqibHAst padoTa 00y4alOIUXCs:

Coo0menus «3amunTa OKpy>KaroIiel cpeasn.

Tabnuma Buasr HeopraHU4ecKux COeqMHEHUH.

Pemenune 3amad.

[Ipe3enTanuu Mo 3aImTe OKPYKAIIICH CPeIbl OT 3arpsA3HEHUS METaJUIAMH, COSTMHCHUSIMH a30Ta, CEPBI, yIiaepoaa.
CocraBnenue Kkpoccopza mno teme «Heopranudueckue coeTUHEHUSD.

Tema 4.4.
OCHOBBI OpraHU4eCcKOi
XUMHH

Conep:xanue y4eOHOro MaTepuaJjia
OcoOeHHOCTH opraHuyeckux coenuHeHH. OcHOBHbIE TmonokeHUs Teopun A.M. bytnepoBa. Kpatkas
XapaKTepUCTHKAa OCHOBHBIX KJIACCOB OPTaHUYECKUX COEINHEHUI.

IIpakTHyeckoe 3aHsATHE
OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCIMHEHUH.

CamocrosiTesqibHAas padoTa 00y4alOmIUXCs:

[pe3enTannu. beitoBas xumus, napdroMepusl.

Pemenne 3agay v ynpaXHEHUH O TOMOJIOTHH U M30MEPHH, OIPEIeIICHNE MOJICKYJIIPHONH (OPMYJIBI BEIIECTBA O
MAacCOBBIM JIOJISIM U IIPOAYKTaM cropasusi. OTYeT 110 BBIOJIHEHHBIM 33JaHUSIM.

Tabnuiia Bumbl opraHndeckux COeTMHEHUN.

Oneperxaromnue 3aaHusl.

CocTtaBieHne KpoccBOpAOB Mo TeMe «OpraHuyecKast XUMHU.

Tema 4.5.
XHUMHA U )KU3Hb

Conep:xanue y4yeOHOro MaTepuasia
XUMHS U OPraHu3M YeoBeKa. XUMHS B OBITY.

CamocTosiTeIbHAsi padoTa 00y4YAIOIIUXCS:
[Moaroroeka pedeparon

Pa3zpnen 5. OcHoBbl pu3NKH

21

Tema 5.1.
MexaHuka

Conep:xanue y4yeOHOro MaTepuasia

Mexanndeckoe nBmkeHue. Cuctema orcdera. Tpaektopus aswxkeHus. I[lyts. Ilepememenue. CKOpOCTS.
PaBHOMepHOC HpHMOHHHeﬁHOG JBUKCHUC. OTHOCHTEJILHOCTE MEXaHUYECKOTO JABUKCHUS. 3aKOH CI0KEHUS
ckopocteld. I'paduku npmwkenus. CpeaHsis CKOPOCTb NMPH HEPAaBHOMEPHOM JBW)KEHHUH. MTHOBEHHAash CKOPOCTb.
Yckopenue. PaBHOoyckopeHHOE TpsiMonnHeitHOe nBrxkeHne. CBoOomHOE naneHue Ten. KpuBonnHelHOe NBIKEHHE.
VYrioBas ckopocTh. PaBHOMEpHOE JIBUKEHUE 110 OKPYKHOCTH. LIeHTpOoCTpeMUTEIbHOE YCKOPEHHE.

HemoncTpanuu

OTHOCUTENFHOCTh MEXaHUYECKOTO IBHIKEHHSI.

HNuepTHOCTH TEIL.

3aBHCHMOCTD YCKOPEHHSI T€Ja OT €r0 MacChl U CHIIbI, IEHCTBYIOMIEH Ha TeJIo.

PaBeHCTBO U MPOTHUBOIONIOKHOCTD HAMIPABICHUS CHII JCHCTBUS U IPOTUBOACHCTBUS.

PeakTrBHOE NBUXEHHE, MOJIENTb PAKETHI.

JIBrOKEHUE TEIl B TIOJIC TATOTCHUS 3EMIIH.
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W3meHeHue sHEPTUuM MPU COBEPIICHIH PabOTHI.

Tema 5.2 Conep:xanue y4yeOHOro MaTepuasia
Junamuka Macca u cuma. Bzammopeficteue Tten. 3akoHbl aumHamuKd. Cumibl B mpuponae. CrocoObl HM3MEpEHHUsS CHIL
WnepunanpHas cuctema oTcueTa. 3aKOH BceMHpHOro taroteHus. Hesecomocts. Mmmynbc Tenma. 3akoH
COXpaHeHUs uMmnyibca. PeakTuBHOEe nBkeHue. Mexanudeckas pabora. MomrHocTs. PaboTa cuibl TAroTeHus,
CWJIBI YOPYTOCTH W CHIIBI TpeHus. MexaHudeckas sHeprus. KuHetndeckas sHeprus. KuHeTHdeckas sHeprusi
pabota. [loTernnanpHas SHEPTUs B TpaBUTAIIOHHOM moe. [loTeHInanpHas sHeprust yrpyro AeopMHIPOBAHHOTO
Tena. 3aKOH COXpaHEHHs TTOJIHOM SHEPTHH.
IIpakTHyeckue 3aHATHS
1. I/IsyquI/Ie 3aBUCUMOCTH II€pruoaa KoneOaHuHi MasiTHUKA OT JAJIMHBI HUTHU, MAaCCHhI I'py3a.
2. VccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT Beca Tea.
Koutpoabhas pabora MexaHuxka.
CamocTosiTeIbHAsi padoTa 00y4YAIOIIUXCS:
Perienue 3agau.
Tabnuma: Bunael IBrXeHN.
CocraBnenue KkpoccBopaa: 3akoHsl HproTOHA.
Tema 5.3. Copaep:xanne yueOHOT0 MaTepHajia
OCHOBBI TennoBoe nBuxeHne. bpoyHOBckoe ABUXKEHME. TeMmmepaTypa Kak Mepa CpelHel KHHETHUYECKON YHEPruu 4acToT.
TEPMOAMHAMUKH BayTpeHnnss sHeprus. Pabora u TemiooTaaya Kak criocoObl U3MEHEHHS BHYTPEHHEW 3Hepruu. [lepBuiii U BTOpOit
3aKOHBI TEPMOAMHAMUKH.
CamocTosiTeIbHAsi padoTa 00y4YAIOIIUXCS:
JlopaOoTka KOHCIEKTa JIGKIUH C TPUMEHCHHEM JOMOJHUTEIBHOW JIMTepaTyphl (cocTaBieHHe o0030pa
MIEPHOAMYECKON JTUTEPATYPBHI).
Pewrenue 3anay.
CocraBneHre KpOCCBOPIOB 10 TeMme «MoekymsapHas ¢pusuka. TepMoguHaMuka.
Tema 5.4. Conep:xanue y4eOHOro MaTepuaJjia
OCHOBBI B3anMopeiicTBre 3apsHKEHHBIX Tell. DiekTpudeckuid 3apsy. 3akoH Kynona. Pemenne 3amad. DneKTpuiecKoe moe.
3JEKTPOIUHAMUKH [IpoBomHUKYN U H30IATOPHI B 3ieKTpuueckoM mojie. [TocTossHHBIN smekTpudeckuil Tok. Cuia TOKa, HampshKEHUE,

aNIeKTprudeckoe comnportusieHne. 3akoH Owma. TeruioBoe aAeHCTBHE 3IIEKTPUYECKOro TOKa. MarHuTHOE IoJIe.
OneKTpoMarHuTHOE ToJje. DJIeKTPOMarHUTHBIE BOJTHBI.

IIpakTH4yeckoe 3aHATHE
Wzyuenue sBneHus uaTEphEepeHInH U AU(PAKLUU CBETA.
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CamocrosiTesqibHAst padoTa 00y4alOIUXCs: 3
3aja4uu, OTYET I10 3aJa4aM.
Coobuiennst «CoBpeMEHHBIE ONITHYECKHE TPUOOPHI».

[ToaroToBka cooOIIeHNST 0 MPUMEHEHUH DJICKTPOMAarHUTHBIX KOJCOaHWA B COBpeMEHHOU TexHWKe. Pabora meueit
CBY u ap.

CocTtaBneHue npe3eHTalum.

Bcero B 1 cemectpe 57

Bcero: 108

J1sl XapaKTepUCTUKU YPOBHSI OCBOCHMS yUeOHOT0 MaTepraa UCIONIb3YIOTCS CIeAYIoINe 0003HaYSHUS:

1. — 03HAaKOMUTENBHBIN (Y3HAaBaHUE paHee N3yUYCHHBIX 00BEKTOB, CBOMCTB);

2. — penpoayKTHUBHBIN (BBIIIOJHEHHUE AEATEIBHOCTHU 10 00pa3ily, MHCTPYKIMU WIN O PYKOBOJICTBOM);

3. — NPOyKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJIHEHUE JIEATEIbHOCTH, PEIIEHUE TPOOJIEMHBIX 3a]1a4).
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3. YCJIOBUSA PEAJIM3ALIMHU YYEBHOTI'O ITPEJIMETA

3.1. TpeGoBaHNA K MUHUMAJBLHOMY MATEPHAJbHO-TEXHUYECKOMY 00ecre4eHn 0

Peanuzanus yuebHoro npenmMera TpeOyeT HalIW4Ms y4eOHOro KaOMHETa 3KOJOTMYECKUX OCHOB
PUPOAOTIOIH30BAHHS.

VYuyebHoe oOopynoBaHue: Paboune mecta oOywarommuxcs. PabGodyee MecTo mpenogaBaTels.
MapkepHas 1ocka. BeIIBHKHOHN 3KpaH.

VY4eOHO-HarIAgHble TOCOOUs: HOPMATUBHBIE JTOKYMEHTBI, KOMIUIEKC Y4eOHO-HArJsSAHbIX WU
METOJIMYECKUX MTOCOOMH, MIaKaThl, TaOIUIIbI, HOPTPETHI BhLAAIOIIUXCS Aedreneit, DVD-aucku.

Texnuueckue cpeactsa: TeneBuzop ¢ DVD nmpourpsiBatenem, NpoeKTop, HOyTOYKH C BbI-X00M
B MHTEpHET (JIMIIEeH3MOHHOE MporpamMMHoe obecrieuenue: 7 zip, Kaspersky endpoint security 10, K-lite
codec pack, Microsoft Office 2013), ayAMOKOIOHKH.

3.2. UudopmanuonHoe odecneyenne 00yuyeHus
Ilepeyenb pexoMeHayeMbIX Yy4eOHbIX u3AaHui, VHTepHeT-pecypcoB, [IONOJHHUTEJIbHOMN
JUTEPATypPhI

OcCHOBHBIE HICTOYHUKHU:
1. Bamsuackuii C. W. EcrecTBo3HaHUE: y4eOHUK M MPAKTHUKYM AJsi CPEAHEr0 MpodecCHOHATBLHOTO
obpazoBanus / C. U. Bansuckuid. - M: FOpaiit, 2020. - 367 c. // URL: https://urait.ru/bcode/466079
2. TyceiixanoB M. K. EcrtecTBo3HaHue: y4eOHUK M MPAKTHKYM JUISI CPETHETO MPOPECCHOHATHLHOTO
obpazoBanus / M. K. I'yceiixaHoB. - 8-¢ u3z., mepepad. u gom. - M: HOpaiit, 2020. - 442 c. // URL:
https://urait.ru/bcode/448850
3. EcrectBo3Hanue: yuyeOHHK s cpeaHero npodeccruoHanbHOro obpasoanus / B. H. JlaBpuHEHKO
[u np.]; mox pemakiueit B. H. JlaBpunenko. - 5-e u3n., nepepad. u nom. - M: FOpaiir, 2019. - 462 c. //
URL: https://urait.ru/bcode/428016
4. Crpensauk O. H. EctectBo3Hanme: yuyebHOe mocoOue miig cpeaHero mpodecCHOHATBLHOTO
obpazoBanus / O. H. Ctpensauk. - M: FOpaiit, 2020. - 223 c. // URL: https://urait.ru/bcode/448851

JlonoJiHUTeIbHAS JIUTEpaTypa:
1. AxmemoBa T. W. EcrtecTtBo3Hanme: yueOHOE mocoOue sl CpeaHero MpodecCHOHATBHOTO
obpazoBanus / T. 1. Axmenosa. - 2 u3g., ucnpas. u gonond. - M: PI'VIL, 2018. - 340 c. / URL:
https://znanium.com/catalog/product/1191373
2. TopenoB A. A. EcrectBo3Hanuwe: y4yeOHOe mocoOue s CpenHero mnpodhecCHOHATBLHOTO
obpaszoBanust / A. A. T'openos. - 4-e u3a., mepepad. u gom. - M: FOpaiit, 2020. - 355 c. // URL:
https://urait.ru/bcode/448999
3. HpomoB U. E. 3amaun nmo odbmeir ¢usuke / Upomo N.E., - 11-e u3x., sm. - M: JlaGoparopus
3Hanuid, 2017. - 434 c. // URL: https://znanium.com/catalog/product/539097
4. Orroukmii I'. TI. EctecTBO3HaHME: y4eOHWK W TMPAKTUKYM JUIsl CPEAHETO MPOQEeCCHOHATBHOTO
obpazoBanus / I'. I1. Otroukwii. - M: FOpaiit, 2020. - 380 c. // URL: https://urait.ru/bcode/448771
5. Tleremmn A. JI. EcrecTBo3Hanme: yueb. mocobue mjis CTYACHTOB O0Opa3oBaT. YUPEKACHUH CpEI.
npod. odpazosanus / A. JI. Ilerenun, T. H. 'aesa, A. JI. Bpennep. - M: ®opym, 2017
6. CwmmpunoBa M. C. EcrectBo3HaHue: reorpadusi, OHOJOTHS, SKOJOTHUSA: y4eOHOE Mmocobue s
cpennero npogeccuoHanbHoro odpasosanusi / M. C. Cmupnosa, T. M. Cmupnosa, M. B. Boponenko. -
M: FOpaiir, 2020. - 271 c. // URL: https://urait.ru/bcode/448329
7. CypukoB B. B. EcrectBo3nanue: ¢usnka: yueOHOEe MOCOOHE ISl CpelHEro MpodeCcCHOHATBHOTO
obpaszoBanust / B. B. CypukoB. - 6-¢ u3a., ucnp. u gom. - M: FOpaiir, 2020. - 143 c. // URL:
https://urait.ru/bcode/454741
8. Tapacos O.M. JlaGopatopHsie paboThl MO (U3MKE C BOMpPOCAMHU M 3aJaHUsSIMHU: y4ebd. mocodue /
O.M. TapacoB. - 2-¢ m3a., ucnp. u gom. - M: ®OPYM ; UHOPA-M, 2017. - 97 c. // URL:
https://new.znanium.com/catalog/product/792664
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IIpodeccnonanbubie 6a3b1 JaHHBIX U HHGOPMaIHOHHBbIE pecypchl ceT UHTEepHeT:
1. Hudopmammonnsiii pecypc: http://window.edu.ru («Exunoe okHO AocTyma kK oOpa3oBaTeIbHBIM
pecypcamy)
Kuuru no ectecTBeHHBIM HayKaM U JUCHUILTHHAM, http://estestvoznanie.ru/
Poccuiickuii mopran oTkpeiToro odpasosanusi, http:// www.edu.ru
Caiit nnig npenonaBaTeneil pu3nky, yyamuxcs u ux poauteneit, http://www.fizika.ru
OnexrponHas 6ubnmoreka PITY, http://www.liber.rsuh.ru
OnextponHsli pecypc: IbC «3Hanuym» http://znanium.com
Onexrponubiii pecypc: DbC «tOpaitt» https://urait.ru

Nk LD

O0meH nHpopManueii ¢ poccuiicKNMHU 00pa30BaTe/IbHBIMM OPraHU3ALMAMM:
1. ®I'BOY BIIO «Axanemus rpaxmaHckoil 3amuTel MunHuctepctBa Poccuiickoit @enepanuu mo
JenaM TPakJIaHCKON OOOpOHBI, YPE3BBIYANHBIM CUTYAIUsIM W JIMKBUJALUU TTOCJIEICTBUM CTUXUHWHBIX
OencTBUI» (COTTAIlIEHNE O COTPYIHUYECTBE U COBMECTHOM AesaTenbHocTH oT 12.09.2014 1.).
2. TocymapctBeHHOE OOKETHOE oOmIeoOpa3oBarenbHOE yupexaeHne ropoga Mocksel «lllkoma
Ne 709» (oroBop o cereBoit popme peanuzanu o0OpazoBaTesbHbIX nporpamm ot 01.09.2020 r.)
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHUSA YYEBHOT'O IIPEJIMETA

KonTposs u omeHka pe3yibTaToB OCBOEHHMs YyueOHoro mpeamera EcrecTBo3HaHue
OCYUIECTBIIIETCSl MPENOJaBaTelIeM B MPoliecce MPOBEACHUS JIEKIHMA, YPOKOB, TECTUPOBAHUA, a TaKXKe
BBITNIOJIHEHMSI 00YYarOMMKCS UHIUBUAYaJIbHBIX 3a1aHUN, IPOEKTOB, UCCIIET0BAHUM.

Pe3ynbTaThl 00y4yeHus
(oCBOCHHBIC YMEHUS1, YCBOCHHbIC 3HAHNS)

®opMBbI U METOIbI KOHTPOJISA M OLIEHKH
pe3yJibTaTOB 00y4eHHs

YMmenus:

ATTecTanus, 1u¢pdepeHIPOBAHHbIN 3a4eT

(bopMHpOBaTh MPEICTABICHHUS O IEIOCTHOM
COBPEMEHHOW ©CTECTBCHHOHAYYHOH KapTHUHE
MHUpa, O MPHUPOJIE KaK CIUHOW IEJIOCTHOM
CUCTEME, O B3aUMOCBSI3U YEIIOBEKA, TIPUPOIBI U
o0IIecTBa; O TPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTabax Beenennoi;

YCcTHBIE ONPOCHI, MMCbMEHHbIE UHIUBH Ty aJIbHBIE U
IrpyHnIioBbIC 3adaHWs, BBIIIOJIHCHUC W IMPE3CHTAHUA
NPOEKTOB, OIIEHKA BBIOJHEHHUS KOHTPOJIBHBIX
pabor, pa3IMYHbIX bopm ayJIMTOPHOM
CaMOCTOSATENFHOI PadoThI

INPUMCEHATE CCTCCTBCHHOHAYYHBIC 3HAHUWA IJIA

00BSICHCHHS OKPY KaIOIIUX SIBJICHHIA,
COXPaHCHHUS 3JI0POBBS, oOecreueHus
0e30IMacHOCTH JKU3HEICATEIIbHOCTH,
OepeKHOTO OTHOILICHHUS K pUpoJIe,
palMOHAIBLHOTO  MPHUPOJONONIB30BaHUS,  a
TaKkKe  BBIIOJIHEHUS  POJIM  TPAMOTHOTO
oTpeOUTENS;

YcTHBIE ONPOCH], TUCEMEHHBIE UHIUBHTyaTbHBIC U
IPYIIIOBBIC 33a[aHMs, BBHIIIOJHEHUE U MPE3CHTAIUS
NPOEKTOB, OIEHKA BBINOJIHEHHS KOHTPOJIBHBIX
pabor, pa3IMYHbIX bopm ayJIMTOPHOU
CaMOCTOSITEIIbHON PabOThI

— (dopmupoBaTh MpeACTABICHUS O HAYYHOM
METOJI€ IIO3HAHUSA NPUPOABI M CpEACTBaxX

YcTHBIC OIpOChI, MIMCBMCHHBIC MHAWBHUYAJIbHBIC U
IpyHaIioBbIC 3aaHUs, BBINIOJIHCHUC W MPC3CHTALUA

M3yYCHUS MeTraMmupa, MakpoMUpa  H | MPOEKTOB, OIICHKA BBIOJHEHUS KOHTPOJBHBIX

MHUKPOMHUPA; pabor, Pa3IUYHBIX bopm ayJAUTOPHOM
CaMOCTOSITEIIbHOW PabOTHI

BIAJeTh INPUEMaMH  ECTECTBCHHOHAYYHBIX | YCTHBIE ONPOCHI, TMCHbMEHHbBIC HHANBUIYaIbHbIC U

HAOJIOACHNH, OIBITOB  HWCCIEAOBAHMM ¥ | TPYNIOBBIC 33/aHUS, BBIIOJHEHHE U MPE3CHTALUS

OLICHKH JOCTOBEPHOCTH MOJTYYEHHBIX | TPOEKTOB, OLEHKA BBIMOJHEHNS KOHTPOJIBHBIX

pE3yNIbTaTOB; pabor, pa3IMYHbIX bopm ayJIMTOPHOU

CaMOCTOSITEIIbHON PabOThI

MMOHUMATh 3HAYMMOCTH E€CTECTBEHHOHAYYHOI'O
3HAHHUS JUIT Ka)XJIOro dYeJIoBeKa, HEe3aBUCHMO
0T ero mnpoQecCHOHATHHONH JeATENbHOCTH,
paznuuath (aKTBl W OLEHKH, CPaBHUBATH
OlLICHOYHBIC BBIBOALI, BHIECTH HMX CBA3b C
KPUTEPUSIMH OLIEHOK W CBSI3b KPUTEPHUEB C
ONPEACIEHHON CUCTEMON LIEHHOCTEH.

VYCcTHBIE ONPOCHI, MMCbMEHHbIE UHUBH Ty JIbHBIE U
IrpyHnIioBbIC 3adaHWs, BBIIIOJIHCHUC W IMPE3CHTAHUA
NPOEKTOB, OIIEHKA BBIOJHEHHUS KOHTPOJIBHBIX
pabor, pa3IMyYHbIX bopm ayJIMTOPHOM
CaMOCTOSATENFHOI PadoThI

3HaHuA:

Atrtectanus, 1udpdepeHIMPOBAHHBIN 3a4eT

0 HauOoyiee  BaXHBIX  OTKPBITHSIX U
JOCTHKEHHUSIX B OONACTH €CTECTBO3HAHMUS,
MOBJUSIBIIMX HA SBOJIOLUIO TPEACTABICHUMA O
MPUPOJIE, HA PAa3BUTHE TEXHUKH U TEXHOJIOTHIA;

YCTHBIE ONPOCHI, MMChbMEHHBIC HHIMBH Y aJTbHBIE U
TPYIIIOBBIC 33JIaHMs, BBHITIOJHCHUE W MPE3CHTAIHSI
MIPOCKTOB, OIICHKA BBIMIOJHEHUS KOHTPOJBHBIX
paoor, Pa3IUYHBIX dhopm ayTUTOPHOU
CaMOCTOSITENIbHON PabOTHI

MOHATUMHBIM anmnapar €CTECTBEHHBIX Hayk,
MIO3BOJIAIOIIMM TI03HABaTh MUP, y4acCTBOBATh B
JUCKYCCHAX o €CTECTBEHHOHAYYHBIM
BOIIpOCaM, UCIIOJIb30BaTh pa3InyHbIC

YcTHBIE ONPOCH], TUCBMEHHBIE HHANBUAYAIbHbBIE U
IpYNIIOBBIE 33JaHMsl, BBHIIOJIHEHUE U MPE3eHTALMs
IIPOEKTOB, OIICHKA BBIIOJHEHUS! KOHTPOJIBbHBIX
pabor, Pa3NUYHbIX bopm ayJJUTOPHOM
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WUCTOYHUKA WHQPOPMAIMUA U  TOJITOTOBKH
COOCTBEHHBIX PabOT, KPUTUYCCKUA OTHOCUTHCS
K coobmenusMm CMU, conepxamum HaydHYIO
nH(pOPMAIIHIO.

CaMOCTOSITEIIbHOW PabOTHI
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