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1. MACIIOPT ITPOI'PAMMBI YYUEBHOI'O TIPEJIMETA

1.1. O6mas xapakrepucTuka y4ye0Horo npeamera «EcrectBo3HaHne»

[Iporpamma yueOnoro mnpeamera YIIB.03 ECTECTBO3HAHMUE sBasercs
YacThIO MPOrPaMMbI MOJITOTOBKU CIIEHUAIMCTOB CPEAHETO 3BEHAa B COOTBETCTBUU C
OI'OC CIIO no cneuunansHocTH 09.02.03 IIporpammupoBaHHE€ B KOMIIBIOTEPHBIX
CUCTEMaX.

[Iporpamma pa3zpaborana Ha ocHOBe TpeboBaHuii ®I'OC cpennero oOiero
o0pa3oBaHusl, MPEABABISIEMBIX K CTPYKTYpPE, COJIEPKAHUIO U pe3ybTaTaM OCBOCHHUS
yaeOnoro mnpenmera YIIB.03 ECTECTBO3HAHWME, B cooTBercTBUM C
PekomeHmanusiMu 1O OpraHU3alMM TOJIYYEHHsS] CpEeJHEro oluiero oOpa3oBaHUs B
npeaenax OCBOCHMsSI 00pa30BaTENIbHBIX MNPOTpaMM CpEeIHEro MNpo¢ecCHOHAIBLHOIO
oOpa3zoBaHMsl Ha 0a3e OCHOBHOTO 0OOIIEero oOpa3oBaHUsS C Y4YE€TOM TpPeOOBAHMIA
(enepanbHBIX TOCYJApCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB M IOJy4aeMoOu
npodeccCu WM  CIEUUATbHOCTH CPEAHEr0 MpOo(ecCHOHATBHOTO O00pa3oBaHMs
(muceMo [lemapTameHTa rocy1apCTBEHHOM MOJIUTUKH B cpepe MOATOTOBKUA pabOUunx

kazapoB u JITTO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

1.2. MecTo y4eOHOro mpeaMeTa B CTPYKType NPOrpamMMbl NOJATOTOBKHU
CIEIHAJMCTOB CPeHero 3BeHa

Vuebnwiit npeamer VYIIB.03 ECTECTBO3HAHUE sBnsercs y4eOHBIM
npeaMeToM o0s3aTenbHON mpenMeTHor obOmactu «EcrectBennbie Haykm»y DI'OC
cpeaHero oOmiero oOpa3zoBaHusi. B mpodeccHoHaNbHBIX — 00pa30BaTENbHBIX
OpraHU3alMsIX, PEATM3YIOIMHUX 00pa30BaTeIbHYI0 MPOTpaMMy CpEIHEro O0OIIero
obpazoBanus B mpeaenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOro 0OIIIEro
obpazoBanusi, yudeOHblii mpeamer YIIB.03 ECTECTBO3HAHUWE wu3yudaetrcs B
obmeobpaszoBarensHoM 1ukie ydebHoro turana OITOIICIIO na 6a3e OCHOBHOTO

o01u1ero 06pa3oBaHus ¢ MOJIYYECHHUEM CPEIHEro 001ero oopa3oBaHus.

1.3. Pe3yabTaThl 0CBOCHUS Y4€0HOIO NpeaMeTa



OcBoenue comepkanusi yaueOHOro mpeamera «EcTecTBo3HaHUE» 00ECTICUMBACT
JOCTUKEHUE CTYJEHTAMHU CIICIYIOIIUX Pe3yJdbTATOB:

*TUYHOCMHbBIX '

— YCTOWYMBBIN WHTEPEC K UCTOPUU M JOCTIKCHUSM B OOJACTH €CTECTBEHHBIX
HayK, YyBCTBO TOPOCTHU 32 POCCUICKHE €CTECTBEHHBIEC HAYKU;

— TOTOBHOCTh K MPOJOJDKEHUIO O00pa30BaHHUs, MOBBIIICHUIO KBaTU(UKAIUU B
n30paHHOM IPOo(eCCHOHATBLHOM ACSITEIIBHOCTH C UCIIOIB30BAaHUEM 3HAHUN B 00JIaCTH
€CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIMI B 001aCTH €CTECTBEHHBIX
HayK JUIsi 4YejJoBeKa U OOIlecTBa, YMEHUE UCIOIb30BaTh TEXHOJOTUUYECKUE
JOCTI)KEHUS B 00J1aCTU (DU3UKHU, XUMUU, OUOJIOTHH JIJIsl TIOBBIIICHHUS] COOCTBEHHOTO
MHTEIJIEKTYaJIbHOTO Pa3BUTHS B BIOpaHHOUN TPOQeCcCHOHAIbHON JeATeIbHOCTH;

— YMEHHUE MPOAHAIU3UPOBATh TEXHOTEHHBIC MOCIEACTBUS i1 OKPYKaroUIEH
cpelbl, OBITOBOM U MPOU3BOACTBEHHOM NEATEILHOCTH YEJIOBEKA,

— TOTOBHOCTh CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE MJi CEOSl €CTECTBEHHO-
HAay4YHbI€ 3HAHHUA C UCIOJb30BAaHUEM JUISI 3TOrO0 JOCTYIHBIX HCTOYHUKOB
uH(popmanuu;

— YMEHHUE YIpaBsATb CBOEH IMO3HABATEJIBHOW JESITEIbHOCTHIO, MPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEIIEKTYaIbHOTO Pa3BUTHUS,

— YMEHHME BBICTpaMBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIEHUS B KOMaHAE IO
pelieHnro oOIMKX 3a/1a4 B 00J1aCTH €CTeCTBO3HAHMS;

* MemanpeomMemHuix:

— OBJIQJICHUE YMEHUSIMH M HaBBIKAMHM PAa3JIMYHBIX BHUJOB IO3HABATEIHHOM
NEATEIIbHOCTH JIJISl U3YUEHHUS Pa3HbIX CTOPOH OKPYKAKOLIEr0 €CTECTBEHHOTO MUPA;

—— TMPUMEHEHUE OCHOBHBIX METOJIOB TMO3HaHUS (HAOIIOJEHUS, HAYyYHOTO
AKCIEPUMEHTA) JJIsI U3YyUYECHUS] PA3TUYHBIX CTOPOH €CTECTBEHHOHAYYHOl KAapTHUHBI
MHpPa, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTh CTAIKUBATHCS B TIPO(HECCHOHATHLHOM
cdepe;

— YMEHHE ONpEeeNsaTh 1ETU U 3a7a4d JACSITeIbHOCTH, BHIOUPATh CPENCTBA IS

X JOCTHIKCHUS Ha IIPAKTUKE;



— yYMEHHE UCIOJIb30BaTh  PA3JIMUHbIE MCTOUYHMKUA IS TOJTYYEHHS
€CTECTBEHHOHAYYHOH WHGOpPMAIM ¥  OIEHWBATh €€ JOCTOBEPHOCTh IS
JTOCTU)KEHUSA MMOCTaBJICHHBIX LI€JIEH 1 3a7a4;

* NPEOMEMHbBIX

—  c(OpMHUPOBAHHOCTh  TPEJACTABICHHMM O  IEJIOCTHOM  COBPEMEHHOM
€CTECTBEHHOHAYYHON KAapTUHE MHUpA, NPUPOJEC KaK €IUHOM IIEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M YEJIOBEKAa, MPUPOJABI M OOIIECTBa, MNPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTadax Bcenennoii;

— BIAJICHUE 3HAHUSIMU O HauOOJee BAXKHBIX OTKPBITUSX U JOCTHKCHUSX B
00J1aCTHECTECTBO3HAHUS, TIOBJIMSBIINX HA SBOJIIOIUIO MPEICTABICHUN O IPUPOJIE, HA
pPa3BUTHE TEXHUKU U TEXHOJIOTHIA;

— c(hopMHPOBAHHOCTh YMEHUSI MPUMEHSITh €CTECTBEHHOHAYYHbIC 3HAHUA IS
OOBSICHEHUS OKPY)KAIOIIUX SBJICHWM, COXpaHEHUs 370pPOBBs, OOECICUEHUS
OC30IMaCHOCTH  JKM3HEJICITCIPHOCTH, OEPEeKHOr0 OTHOIICHHS K  NPHUPOJE,
pPallMOHAIBHOTO TPUPOJIONOIB30BAHUS, @ TaKXKE BBINOJHEHUS POJU TPaMOTHOTO
OTPEOUTEIIS;

— c(OpMUPOBAHHOCTH MPEJCTABICHUI O HAYYHOM METO/I€ MO3HAHUS MPUPOIBI U
CpeJCTBaX U3YUCHUSI MEraMupa, MaKpoMHUpa U1 MUKPOMUPA; BlIaJ€HUE IpUeMaMu

CCTECTBCHHOHAYYHBIX HAOJIOICHUI, OIBITOB, HWCCICIOBAHUN M  OICHKH
JIOCTOBEPHOCTH TOJIYYEHHBIX Pe3yJIbTaTOB;

— BJAJCHHUE TOHATUMHBIM amNmapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIUM
MO3HaBaTh MHpP, y4acTBOBAaTh B JIUCKYCCHUSX IO €CTECTBEHHOHAYYHBIM BOIIpOCaM,
HCTIOJb30BaTh Pa3IMYHbIE UCTOYHUKHU UH(GOPMAIIUU JIJIs1 TOATOTOBKU COOCTBEHHBIX

paboT, KPUTHUECKH OTHOCUTHCA K coobmeHusMm CMMU, comeprkaniuM HaydHYIO
uH(pOpMaIHIO;

— c(opMUPOBAHHOCTh YMEHUN TOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHUSA JJIA  KaXJ0ro 4YeJOBeKa HE3aBHCHMO OT ero mnpodeccuoHaabHOM
NEeATEeIbHOCTH, pa3inyaTh (PaKkThl M OLIEHKU, CPaBHUBATH OIEHOYHBIC BBIBOJIBI,
BUJIETh MX CBS3b C KPUTEPUSIMU OIICHOK M CBSI3b KPUTEPUEB C OMNPEACICHHOU

CUCTEMOMU 1IEHHOCTEMN.



1.4. PexomMeHayemMoe KOJIM4YECTBO YaCOB HA OCBOCHUE YUeOHOI0 nmpeaMeTa
MaxkcumanbHas yueOHast Harpy3Kka oOydaromierocs — 156 4acos, B TOM 4ucIe:
- 00s13aTeILHON ayIMTOPHON yUeOHOM Harpy3ku odydaromierocs — 52 4acos;

- CaMOCTOSITEIHHOM PaboThI 00yUarormierocs — 42 Jaca.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPE/IMETA

2.1. O0bem y4eOHOro mpeaMeTa U BUAbI Y4eOHOH padoThI

Bup yueOHoI padoThI O6bem yacoB
(ounass ¢gpopma

00y4eHuUs)

MaxkcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 156

O6si3aTesIbHAsl ayIMTOPHAasi yueOHasi Harpy3ka (Bcero) | 114

B TOM 4YHCJIC.

JICKIIMOHHBIE 3aHATHS 52
MPaKTUYECKUE 3aHATHS 62
CamocrosiTeibHasA padoTa o0y4arierocs (Bcero) 42

IIpome:xxyTouyHas arrectauus B opme: IK3aMeH

PA3AEJS] 1. METOIJOJOI'MYECKHE OCHOBbBI HAYYHOI'O
IHO3HAHUSA. ECTECTBO3HAHME: INOHATHE, ®OPMbI, METO/BbI,
HNPUHLUIIBI, OCHOBHBIE UIEU U TPOBJIEMbI

Tema 1. EcTecTBO3HAaHHE: MOHATHE, (POPMBI, METO/bl, IPUHIUNBI UIEH U
npooJieMbl.

IIpenmer ecrecTBO3HaHUWs, UeIM MW 3anadud  Kypca. EcrecTBeHHble U
TyMaHUTapHblE HayKu. ECTeCTBO3HAHME KaK COBOKYIIHOCTh HAayK O TMPHUPOJIE;
OCHOBHBIE HayKH O MIPUPOJIC; OCHOBHBIE €CTECTBEHHbBIC HAYKHU: aCTPOHOMHUSI, (hU3HMKa,
xumusi, Ouosiorusi. EcTecTBO3HAHWE W HANpPaBJICHHs TO3HAHUSA: ECTECTBEHHEIE,
TeXHUYECKHE, MaTeMaTUYeCKue HayKd;, (QyHIaMEeHTaJbHbIC W TPUKJIATHBIE HAYKH.
[Ipouecc nHayunoro mno3HaHus. POpMbI U METOIABl MO3HAHUSA, YYBCTBEHHOE U
palMoHaJIbHOE  TIO3HAHWE,  UPPAIMOHANIBHBIE  (OPMBI;  SMIHUPUYECKHE U

TeopeTuyeckre QopMbl; BceoOIIre, oOlEeHAyYHbIE U KOHKPETHO-HAY4YHbIE (hOPMBI.



Kpurepun HaydyHOro 3HaHusA: MCTMHA MW MNpakThuka. (OCHOBHOM NPUHIUI
ecTecTBO3HaHUA. OTIMYUE €CTECTBO3HAHUS OT APYTUX POPM KYJIbTYpPHI.

Tema 2. OCHOBHBIE HCTOPUYECKHE ITANBI PA3BUTHS €CTECTBO3HAHMS.

OCHOBHBIE HUCTOPUYECKHE HEPHUOIBI pa3BUTHS €CTECTBO3HAHUS.
Harypdunocodus: noHmiickuii, apuHCKHM, SJUTMHCKHM, JPEBHEPUMCKHUHN OSTarlbl.
CxonacTuka: HEHay4YHbI€ 3HAHUA (ACTPOJIOTHSI, AIXWMHUS, Marus W T.A.), HAyYHbIE
3HaHUA (aCTPOHOMUS, MaTeMaTUKa, MEAUIMHA).

MexXaHHCTUYECKOE E€CTECTBO3HAHUE: CO3/IAHUE TEIMOLECHTPUYECKON CHCTEMBI
MHpa U YYEHUS O MHOKECTBEHHOCTH MHUPOB, CO3/JIaHHME KIACCHYECKOW MEXAHMKH,
AKCIIEPUMEHTAJIbHOTO €CTECTBO3HAHUS M MEXAHHCTUYECKOW KapTUHBI MHpA.
Ilepyon 3BOMIOLMOHHBIX WAECH B €CTECTBO3HAHMU. KpyllleHHEe MEXaHHCTHUYECKOIO

CCTCCTBO3HAHUs. Hepnoz[ COBPEMCHHOI'O Pa3BUTHUA CCTCCTBO3HAHM.

PA3ZJAEJT 2. OBIIAA KAPTHHA MHUPO3JAHUA C MHNO3NIHNAN
ECTECTBO3HAHMUSI.

Tema 3. O0masi KaApTUHA MUPO3JAHUSA C MO3UIIUN €CTECTBO3HAHUS.

O6miass kaptuHa wwuposaanusi. I[lonstue wMarepun. OCHOBHBIE CBOMCTBA
matepun. Cnoco0 cCyliecTBOBaHUS MaTepuu — JABMKeHHe. OCHOBHBIE (OPMBI
nBukeHust. OCHOBHbIE ()OPMBI CYIIECTBOBAHUS MaTE€pPUU — MPOCTPAHCTBO U BpEMS.
EauncTBO npoctpaHcTBa ¥ BpeMeHru. OCHOBHbBIE BUAbl MATEPUU — BEILIECTBO U MOJIE.
CTpyKTypHBIE YPOBHHM OpraHU3allMd MaTe€puyd B HEOPraHWYECKOW MPUPOAE, KUBOMU
MPUPOJE U OOIIECTBE.

Tema 4. YpoBHU CTPOCHUSI MUPO3IAHUS.

TpuypoBHS CTpOCHUSI MUPO3IAHUS: METAMUP, MAKPOMUP, MUKpoMUp. Meramup;
CTPOE€HHE MAaKpOCUCTEM, CTPYKTYpPHbIE YpOBHHM BEIIECTBA B MHUKPOMHUDE.
OyHAaMEHTAIIbHbIE 3aKOHOMEPHOCTH CYIIECTBOBAHUSI W PA3BUTUA MPUPOJBI:

CUCTCMHOCTBb, CaMOOpIraHnu3alus, 3BOJIIOIINOHU3M, HCTOPUYIHOCTD.

PA3BJEJ 3. COBPEMEHHBIE JOCTUWXEHUA W TEHIAEHIIUU
PA3BUTUSA PUIUKMUN.



Tema 5. MexanncTu4ecKkas v 3JIeKTPOMATHUTHAS KaPTHHA MUPA.

Yro u3yuaet ¢pusuka? MzmeHeHHe nMpeACcTaBIECHUI O MUPE: OT aTOMUCTUYECKHUX,
KOPITYCKYJISIDHBIX K IOJIEBBIM, KOHTUHYaJIbHbIM. MEXaHUCTUYECKAs] KapTUHA MUpA.
XapakTepHble  OCOOEHHOCTH  MEXaHHCTUYECKOM  KapTuHbl.  Marepuss B
MEXaHUCTHYECKON KapThHE Mupa. [IpoCcTpaHCTBO M BpeMsi B MEXAHUCTUYECKOU
KapTUHE MHpa. JIBM)KEHHE B MEXaHHCTHYECKOMW KapThHe Mupa. CiydailHOCTh H
BEPOSATHOCTHh B MEXaHUCTHUYECKON KAPTUHE MUPA.

DNeKTpOMarHuTHas KapTHHA MUpa. XapakTepHble 0COOEHHOCTH
AJEKTPOMAarHUTHOM KapTUHBL. Marepuss B OJJEKTPOMATHUTHOW KAPTHHE MHUpA.
JIBmokeHHEe B JJIEKTPOMArHUTHOM KapTUHE Mupa. Maes OTHOCHTENbHOCTH
IPOCTPAHCTBA M BPEMEHHU B AJIIEKTPOMArHUTHOM KapTuHe mupa. Cly4allHOCTh H
BEPOSATHOCTH B JIEKTPOMArHUTHOM KapTUHE MUPA.

Tema 6. Teopust OTHOCHTEJIHLHOCTH M KBAHTOBASI MEXaHHUKA.

Teopuss oTHOocuTenbHOCTH A. OiHmTelHa. IIpocTpaHCTBO U Bpews.
Kitaccuueckast pusnka o npocTpaHcTBe U BpeMeHU. Teopust DUHINTENHA U TJIaBHBIN
Kputepuid Hayku. [locTynaTel T€OpuM OTHOCUTENBHOCTU. CBSI3b T'€OMETPUYECKUX
pa3sMepoB Tejla U JUINTEIIBHOCTHh ITPOLIECCOB CO CKOPOCTBIO JIBUKEHUS B TEOPUU
OTHOCUTENBHOCTU. CBA3b Macchl Tella M TEOMETPUM IMPOCTPAHCTBA B TEOPUH
OTHOCUTEJIBHOCTU. YeThIpEXMEPHBIA IPOCTPAHCTBEHHO-BPEMEHHOW KOHTHUHYYM.
CBsI3p Macchl U DHEPTUM B TEOPUM OTHOCHUTEIIBHOCTH. | MIIOTE3a O CyIIECTBOBAHUU
TaXHUOHOB.

KBaHToBO-TIONE€Bass kaptnHa Mupa. KsanTtoBas wmexanuka. YUrTo wu3ydaer
KkBaHTOBass MexaHuka? IIpoTuBopeuns KiacCHYecKOM (U3MKU TpU HU3YYECHHUH
saBiaeHu Mukpomupa. Ilonsthe kBaHTa. BeEpOATHOCTHBIM XapakTep 3aKOHOB
KBAaHTOBOU MEXAHUKH. [TpunIMn JOTIOJIHUTEIIbHOCTH. CooTHolIeHUE
Heonpenenéunocret. Crnenuduka M3MEpEHUH TPH HMCCIEIOBAHUSIX MHUKPOMHPA.
Oco0eHHOCTH KBaHTOBOM MEXaHUKHU.

Tema 7. OCHOBBI TEPMOJAMHAMHKH.
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OdyngameHTanpHble  (QU3MUECKHE  B3aUMOJICHCTBUS:  CHJIbHOE,  claboe,
DONEeKTpOMarHuTHOE, rpaBuTalMoHHOe. OpHa W3 TIJIaBHBIX 337a4 COBPEMEHHOM
(¢u3nKH — co3anue ooIel TeoOpuu Mol U PU3NIECKUX B3aUMOACUCTBUM.

OCHOBBI KJIaCCHUYECKOW TEpMOAMHAMHUKUA. YTO u3y4yaeT TepMOAMHAMUKA?
[lepBoe Hauano TepmoanHamMuku. KonnuecTBeHHas GopMyJIMpoBKa IEPBOTO Hayania
TepMOAMHAMHUKU. HeBO3MOKHOCTh BeuHOro pasurarens 1 poma. Bropoe Havao
TEPMOJINHAMUKH. KonmuectBennas dbopMynupoBKa BTOPOIO HayaJa
TEPMOJVMHAMHMKHU. OHTponus. Tperbe Hadano TtepMoauMHaMUKHA. CHUHEpreTuka.
CuHepreTuka — U3y4eHUe OTKPBITBIX CHCTEM B COCTOSIHHSIX, JAIEKUX OT PABHOBECHSI.
CuHepreTka — U3y4Ye€HUE MEXaHM3MOB JBOJIIOIIMU HEXXHMBBIX CUCTEM. J[Ba Hauboiee
3HAQYUTEIIbHBIX HAIIPABJICHUs Pa3BUTHUsS CUHEPIETUKHU: CUHEPIEeTHKA, HEPaBHOBECHAs

TCpMOANNHAMUKA. OcCHOBHEIC HICU CUHCPI'CTUKMU.

PA3JAEJI 4. COBPEMEHHBIE HAYKHN O KOCMOCE U 3EMUJIE.

Tema 8. Kocmosorus kak Hayka.

CoBpemeHHas KOCMOJIOTHSI 0 IPOUCXOKIECHUN u pa3BUTHH
Bceenennoit.Kocmonorust — Hayka o BceneHHOM KaK €IMHOM YIIOPSJI0UYEHHOM LIEJIOM.
[IpuHIMIIBI KOCMOIOTHH. [[BE COBpEMEHHBIE KOCMOJIOTHUYECKUE MOAEIN BCeneHHou:
MOJIEJIb «IIOCTOSIHHOT'O COCTOSIHUS» U MOJEND «Tropsiuein» BceeneHHo.

OCHOBHBIE TOJIOKEHUS MOJEIU «ropsiuei» BcelneHHoN: OIHOPOIHOCT,
U30TPONHOCTh, HE CTallMOHApHOCTHb. KpacHoe cmemeHne — TMOATBEPKIACHUE
pacumpenus BcenenHnoi. BapuaHThl pa3BuTHsS HE CTAllMOHAPHOCTH BcCeneHHOU:
HEOTPAHMYEHHOE  pACIIMPEHUE;,  PacCUIMpEHHE, CMEHSIIOIIEECS]  CIKATUEM;
YepeayIOIIUECS [UKIIbI PACILIUPEHUS U CHKATHUSL.

Teopuss bonpmoro B3peiBa — cocTaBHas 4acTh MOJEIM PaCHIMPSIOLICHUCS
Bcenennoit. OCHOBHBIE 3Tanbl KOCMUYECKOW HBOIOLMM: CHHTYJISIpHAS TOYKA, HTal
Bonwsmoro B3pbeiBa, 3Tam MEpBUYHOTO SIIEPHOTO CHUHTE3a, 3Tam (HOPMHUPOBAHUS
ramakTuk. l[loarBepxknenuss teopun bosbmoro BispseiBa: pacmmpenue BceneHHOU
(KpacHO€ CMeEIIIeHNE), PETUKTOBOE U3NTydeHne (POTOHOB HEUTPUHO.

Tema 9. AcTrpoHomust

11



ACTpOHOMUS — HayKa O CTPOCHUM U PAa3BUTHUH KOCMHUYECKUX TEI U UX CUCTEM.
Bropoe poxnenne actponomun B XX Beke. Actpodusuka. KocmonaBTuka.

DBOJIIOIMS U CTPOEHHUE rajakTuk. Uto Takoe ramaktuku. KocMoronus — Hayka o
MIPOUCXOXKJICHUN U Pa3BUTHM KOCMUYECKUX Tel U uX cucteM. CTpoeHHe rajiakTuK.
@dopMbI TranakTukK: chepudecKkue, CHUpaIbHbIe, JIUTUNTUYECKUE, CIUIIOCHYTHIE,
HenpaBWIbHBIX (QopM. AKTHUBHbIE TranakTuku. [Iporecc o0pa3oBaHHsSI TrajaKTHK:
KBa3apbl — BO3MOKHBIE 5/1pa HOBBIX rajlakTuk. Hamma ramaktuka — Muteunsii [1yTs.

Crpoenue u sBoorus 3BE3M. UTo Takoe 3BE3BI? 3BE3NBI — «GhaOpUKU» IO
MIPOU3BOCTBY XUMUYECKHUX AJIEMEHTOB U UCTOUYHUKHU cBeTa. Comaie. OO0mas cxema
Mpoliecca IBOJIIOLUU 3BE3/: 3BE3HBIE ACCOLMAIIMM, IEPEMEHHBIE 3BE3/IbI, OOBIYHAS
3BE€3/1a, KPACHBIE TUTAHTbI, YEPHBIE JIBIPbI, HOBBIE U CBEPXHOBBIC 3BE3/IBI.

ConHeunas cuctema u €€ npoucxoxjaeHue. Connue. ['umoresa npoucxoxaeHus
ConHEYHON CHUCTEMBI: JJIEKTPOMAarHuUTHas THUIOTE3a AJibBeHa-XOWJa, TUMOTE3a
oOpazoBanus miaHeT u3 razomnsuieBoro oomaka O.FO. [munra. [Tnaners: ComHeyHOM
cucteMbl. KomeTsl.

Tema 10. CTpoeHue u 3BOJIONUA 3eMIIH

Crpoennie u 3Bosmonus 3emin. CtpoeHue 3eMiu: JuTocdepa, MaHTHUS, SIAPO.
Atmocdhepa 3emmu: azorT W Kuciopoa. Atmocdepa 3emnu: Tpomocdepa,
ctparochepa, nonocdepa, 30Ha paccerBaHus, MOACA U3 YACTHI] BHICOKUX DHEPIH.
JIBe xoHuenuuu pazButus 3emau: teopus karactpod XK. KroBbe, sBomonuoHHas

teopust Y.Jlaiiens. Teopus apetida kontuHeHnToB A.Berenepa.

PA3AEJT 5. COBPEMEHHBIE JAOCTHWXEHHA U TEHIEHIIUU
PA3BUTHUA BUOJIOI'NH.

Tema 11. CoBpemMeHHBbIe TOCTHKEHHUS M TEHICHIIMH Pa3BUTHA OHOJIOTHH.

UYro uzyuaet 6uonorus. CoBpeMeHHasi OMOJIOTHsI — COBOKYITHOCTb HAayK O KUBOI
npupose. OCHOBHbIE HANpaBJICHUsI OMOJIOTUYECKUX HcciaenoBaHuil. OTianune )XKUBOro
OT HEKUBOTO. OyHIAaMEHTAIBHBIE OTINYMS KUBOTO OT HEKUBOTO: B BEIIECTBEHHOM
IJIaHe, B CTPYKTYpHOM IUIaHe, B  (QyHKUMOHaTbHOM IutaHe.Konuenimu

BO3HUKHOBEHUS XWU3HU. IIATh KOHHCHHI/Iﬁ BO3HUMKHOBCHHUSA KHU3HH: KPCALIMOHU3M,
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CaMONPOMU3BOJIBHOE 3apOXKIAECHUE, TEOPHUsl CTALMOHAPHOIO COCTOSHHUSA, KOHUEMUUS
MaHCTIepMHUs, OMOXHMHYECKas HBOJIFOLUSI.
BemectBeHHasi ocHOBa KM3HU. XUMHYECKasi 3BOJIIOLMS U OPraHOTEHBbI. YTJIeposd —
ocHOBa >km3HM Ha 3emue. Ompepensiomue (GakTOpbl XUMUYECKON HBOIIOLUU
AJIEMEHTOB.

Tema 12. IIpoueccbl CTAaHOBJICHUSA KU3HU Ha 3emue.

OBoJIOLMS yCIOBHM XU3HM Ha 3emiie. Ilepexon oT XMMUYECKO 3BOJIOLUU K
ouonornyeckoi. Yerwslpe sTama mporecca CTAHOBIEHUSA >KU3HU. [IpOOMOHTEHI.
Ao6uorene3. KoamnepBatel. I[Ipokapuotel. @DotocuHTe3. yKapuOTHL. OTIHIHs
pacTeHU OT )KUBOTHBIX.

3Hauenue kieTKu. JKuBas kieTka — (QyHIaMeHTallbHAs 4YacTUIla B OMOJIOTHH.
BHyTpukie€TOUHbIE  CTPYKTYphl —  OPTaHOMIBL:  XPOMOCOMBI,  pUOOCOMBI,
MUTOXOHJAPHUH, DHAOIIA3MATHYECKAass CE€Tb, KOMIUIEKC ['OJIBIKM, JIM30COMBI,
KJeToyHast MeMOpaHa. 3HaueHue pepMeHTOB. J[Ba criocoba eneHns KIeTOK: MUTO3 U
Meiio3. CunTtes Oenka B nuTomiazMe kietku. Monekyna JIHK.

OCHOBHBIE 3aKOHBl HBOJIOLUMM B Ouojoruu. Myrtauuu. Sapo Teopuu
€CTECTBEHHOTO0 O0TOOpa — BBDKMBAEMOCTh HaumOojee mnpucrnocoOseHHbix. Jpeind
reHoB.HoBeiimre HampaBieHuss OMOJOTUYECKUX HUCCICAOBAHUM — MOJICKYJsIpHas
Ouoiorus, MOJEKyJsIpHas TE€HETHUKA, BHPYCOJOTHsS, KOCMHYECKass OWOJIOrusl.

[IpuMeHeHre MaTeMaTUKU U KHOEPHETUKHU B OMOJIOTHH.

Tema 13. YUennoBek Kak 00bEKT €CTECTBO3ZHAHUS.

[IpoGnema mosiBieHus 4venoBeka Ha 3emiie. EcTecTBeHHOHay4Hash KOHIICTILIMS
IPOUCXOXKJIEHUS YenoBeka. OTIIMUMe YelnoBeKa OT KUBOTHBIX. ['JIaBHBIE OTIMYHS —
MOHATUMHOE MBINUIEHUE, peyb, TpyA. POOOCIOBHAs YENIOBEKAa: JPHUOIIUTEK,
pamanuTeK, aBCTPAIONHUTEK, XaOWJIUC, apXaHTPOIl, HeaHJepTajell, KpOMaHbOHEII,
Homosapiens. DBoumorusi KyJabTyphl: HaJCOIUT, ME30JIHUT, MEIHBIA BEK, JKEJIC3HBIN
BEK.

Oco0eHHOCTH YelI0BEYECKOTO0 OpraHu3Ma: aHaTOMUYECKHE, (PU3NOJIOTHUECKIE U

IICUXOJIOTUYCCKUEC OCO6CHHOCTI/I, COCTaBJIAOIINC OMOJIOTHYECKHE OCHOBBI
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JeSITEIbHOCTH YeJIOBeKa, KaK CyIlecTBa coluanbHoro. HepBHasi cucrema uenoBeka:
(GYHKIIMH, MOACUCTEMBI, QYHKIMH mMojacucTeM. Mo3r yenoBeka. UTO M3BECTHO O
AeSITeTbHOCTH Mo3ra. JIeWCTBUS, KOHTPOJNMpYEMbIe MO3TOM. ACHUMMETpHS B
(YHKIIMOHMPOBAHUM JIEBOTO M TpaBOro mnosymapuii. HesicHoe B amesTenbHOCTH
Mo3ra. Mo3r npu poXJIEeHUH M TMOCTHATANBHBIA neproja pocrta. Ilcuxuka denoBeka.
Coznanue. CBs3p INCUXUKM U co3HaHus. OTCyTcTBUE YOEIUTENbHON (HU3HKO-
XMMHUYECKOH Mojenu co3HaHud. Bompoc o Hauvane cosHanus. Co3HaHue,
CaMOCO3HaHHUE, TOJACO3HATelbHOe, Oecco3HaTenbHOe. BHemHue U BHYTpEHHUE
(akTophl, 00YCIOBIMBAIONINE BOSHUKHOBEHHUE U Pa3BUTHs co3HaHMs. HeoObryaitHbie
SBIICHUSI UYEJOBEUECKOM TICMXMKH: TMPOCTPAHCTBEHHO-BPEMEHHBIE, TIOJIEBbIE U
CWJIOBBbIE, MaTepuajbHO-3HepreTHueckue. Kiaccuueckas M XOJOTpOnHash MOJENU

CO3HaHus.

PA3JAEJS 6. COBPEMEHHBIE JOCTUWXEHHWA U TEHIEHIUA
PA3ZBUTUSA XUMHUMN. IKOJJIOI'MYECKHUE MMPOBJIEMbI n
ECTECTBO3HAHHUE.

Tema 14. CoBpeMeHHbIE TOCTHKEHUS M TEHACHIMH PA3BUTUSI XUMHH.

[Ipenmer xumuu. Yto mzyyaer xumusa. OCHOBHBIE 3aJadyM, KOTOPBIE pEIIAET
XuMUs. YeTblpe KOHUENTYAJIbHBIX HANPABICHUS B XHMHU: YUYEHUE O COCTaBE
BEIIIECTBA, CTPYKTYPHASI XUMUHU, YYCHHE O XUMHUYECKUX MPOLECCaX, IBOJIOIUOHHAS
XUMUS. YUEHHE O COCTaBe BEIIECTBA: MPOOJieMa XMMHUYECKOTO dJieMeHTa. UTo ecTh
XUMUYeCKUN snemeHT. llepuonnueckuit 3akon .M. MenneneeBa. KBaHTOBO-
MEXaHH4eCKOe 000CHOBAHUE CTPOCHUSI AaTOMOB XUMHUUYECKUX DJIEMEHTOB.

[IpoGnema XUMHUYECKOTO coequHEHHA. UTO eCTh XUMHUYECKOe COeIUHEHUE.
Knaccuduxanus BemectB. Uuctoie BemectBa U cMecu. COCMHEHUS U DJIEMEHTHI.
l'omoreHHble W reTeporeHHble cucteMbl. CTpykTypHass Xumus. UTo wu3yyaer
CTpyKTypHass xumusi. YTo ecThb CTpykTypa Mojekyn. [IpobimeMbl CTpyKTypHOU
HEOPTaHUYECKOW XUMHUH.

YueHue O XUMHYECKHX IMIPOLECCaX. YCIOBUS MPOTEKAHUS XUMHUYECKHX

peakuuii. Xumudeckas TepMOAMHAMUKA U KuHeTUKa. MHruouropsl. KatanuzaTopsl.
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OBomonoHHass XuMHsA. UTO ecTh 9BOMIONMOHHAS XuMHUsA. HoBble XuMuueckue
TEXHOJIOTHUH — aHAJIOTU KUBBIX CHCTEM.

Tema 15. buocdepa u Hoocepa.

Yuyenne B.U. Bepnaackoro o Owuocdepe. Ilonsarue Oumochepsl. Biarimsn
Bepuanckoro Ha mnpobiieMy NpoucxoxaeHus >ku3HU. COBpPEMEHHOE TIOHSITHE
ounocdeprbl. CeMb OCHOBHBIX KOMIIOHEHTOB OMOC(EPHI: JKUBOE BEIIECTBO, OMOTEHHOE
BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO, PaJMOAKTUBHOE BEIIECTBO,
paccesiHHbIE aTOMBbI, BEIIECTBO KOCMUYECKOTO MPOUCXOXKICHUS.

buorennass mMurpamus aToMoB. buoxmmudeckue TPUHIMIBL. buoxmmudeckue
GyHKUIMN ounocdepsr: razo,as, KOHIICHTPAIlMOHHA, OKHCIIUTEIIbHO-
BOCCTAaHOBUTEJIbHAs, OnoxumMudeckas. KpyroBopoT OpraHM4ecKOro BelllecTBa Ha
3emie. buormyeckuii  KpyroBopor. IJKocucTeMa —Mojelb  Ouochepbl B
YMEHBIIICHHOM BapHaHTe.

Yenosek u 6uochepa. OCHOBHBIE 3TAIbI SBOJIOIUM OPraHUYECKOro MHpa —OT
ouorenesa k HooreHezy. Hoocdepa. Ilonsarue Hoochepbl. OCHOBHBIE HJIEU yUYEHUS
B.1A. Bepnaackoro o Hoochepe. IleHHOCTP W OTpaHMYCHHOCTh KOHIICTIIIUU
HOOC(EPBI.

Tema 16. DkoJiornyeckue npoodJjemMbl U eCTECTBOZHAHHE.

DKoJIOTHUSI KaK OTpacib COBPEMEHHOTO HAYYHOTO 3HAaHMS. 3aKOHBI IKOJIOTHHU
b.Kommonepa. Jlonmomuenne 3akoHOB KommoHepa. Bo3znelicTBue denoBeka Ha
ouocgepy: U3MEHEHHE CTPYKTYPhl 3¢€MHOM MOBEPXHOCTH, U3MEHEHHE KPYTOBOPOTa U
OanaHca ciararomux 6uocepy BellecTB, U3BMEHEHHE TEIUIOBOro OaiaHca TJIaHEeThI,
W3MEHEHHUsI B pe3yJbTaTe MCTPEOICHUs KUBBIX OPTraHU3MOB W MX BHJIOB, CO3JAHHE
HOBBIX TOPOJ] KUBOTHBIX U COPTOB PACTEHUM, MEpPEMEIICHHE MX HAa HOBBIE MeCTa
oOUTaHUs.

CoBpemeHHas skosnornueckas cutyauus. CyTb COBPEMEHHON 3KOJIOTHYECKOM
CUTyalluu: OBICTPOE MCTOIICHHUE TPUPOAHBIX PECYPCOB, OBICTPOE 3arps3HEHHE
OPUPOTHON  cpedpl, OBICTpOE  YBENUYCHHE  YHCICHHOCTH  YeJIOBEYECTBA.
[IponnkHOBeHHE uenoBeKa B chepbl MUPO3JaHHS, KOTOPHIMH OH HE B COCTOSIHUH

YIPaBJIATh C JOCTATOUYHOM CTENEHBIO OE30MACHOCTH.
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[Iytu BhIXOmAa W3 Kpu3uca: (opMHpOBaHHE B OOIIECTBE HKOJIOTMYECKOTO

co3HaHus, (popMHupoBaHUE B OOIIECTBE CBOOOABI CPEICTB MAcCOBOM HH(pOpPMAIUH.

16



TemaTnuyeckuil MIaH y4e0HOT0 NMpeaMeTa

Bux yueOHoi1 padoThl

KoJ-Bo yacoB

AynurtopHbie 3anaTHsA. Coaep:kanne 00yueHust Jleknumn | IIpakr.
PA3JIEJI 1. MeTonoJiornuecKkue OCHOBBI HAyYHOI'O 4 6
MO3HAHUS, €CTECTBO3HAHKE: TIOHATHE, (DOPMBI, METOBI,

MIPUHIINAIIBI, OCHOBHBIE HJIEH U TTPOOJICMBI.

PA3JIEJI 2. OOmas kapTHHAa MHUPO3JaHUS C TO3UIUU 8 10
€CTECTBO3HAHMUS.

PA3JIEJI 3. CoBpeMEHHbIC JIOCTHXKEHHS W TEHACHIUU 10 10
pa3BUTHUS (PUBHUKH.

[IpakTueckoe 3ansaTue: « PU3NYECKUN TYPHHUPY

PA3JIEJI 4. CoBpeMeHHBIC HAYKH O KOCMOCE U 3eMJI€. 10 12
PA3JIEJI 5. CoBpemMeHHbIE JOCTHMXKEHMSI M TEHACHUHUHU 10 12
pa3BUTHS OMOJIOTHH

PA3JIEJI 6. CoBpeMeHHbIE JOCTHXKEHHS M TEHACHIHUHU 10 12
pa3BUTHSA XHAMUH. DKOJIOTUUECKHE IPOOIIEMBI u

€CTECTBO3HAHHE.

IIpakTHUECKOC 3aHATUEC: K XUMUYSCKHUU KBECT»

Hroro 52 62
Bcero ayiMTOpHBIX 3aHATHI 108

BHeaynuTopHasi caMocTosiTeIbHAsA padoTa

[ToaroroBka pedepaToB, JOKIATOB

42

IIpome:kyTouHas arTecTanus B (hopme IK3a

MEHa

BCEI'O

156

3. YCJIOBUSA PEAJIMZALIMA YYEBHOI'O ITPE/IMETA

TpeOoBaHus K MATEPUAIBbHO-TEXHUYECKOMY 00€eCIIeYeHH 0

Peanuzauust mporpammbl mnpeamera TpeOyeT Haiauuus y4eOHOro KaOuHeTa,

00€ecreynBaoIero BO3MOXKHOCTh OCBOEHHUSI MporpaMM NpeaMeTroB «Dusukay,

«Xumusy, «buonorus».

B cocras y‘IC6HO-M€T0)II/I‘IeCKOFO N MaTCpUaIbHO-TCXHHUYCCKOT'O obecrieueHus

nporpammel yuebnoro npeamera YIIB.03 ECTECTBO3HAHUE Bxonasr:
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e HarsAHbIE TOCOOUS (KOMIUIEKTHI Y4EOHBIX TaOJIHUII, MJIAKATOB, IOPTPETHI
BBIIAIOIINXCS YYCHBIX B 00JIACTH €CTECTBO3HAHUS U T. 11.);
® TEXHHYECKHUE cpeacTBa o0yueHus (mpoexrop, 11K, skpan);

e OuUOIMOTEYHBIN HOH/I.

5.2. PexoMeHnayemas Jquteparypa

OCHOBHBIE€ HCTOYHUKM:

Kamenckuii, A. A. buosorus : O6mas ouonorus. 10—11 kmaccel : yaeOHUK / A.
A. Kamenckuit, E. A. Kpukcynos, B. B. [laceunuk. — 7-e u3., crepeorurn. — M.:
Hpoda, 2019. — 367, [1] c.: un. — (Poccuiickuii yaeOHUK).

Kypun A.A. Xumua. 10—I11 xmacesl : ydeOHMK s oOmieoOpasoBar.
opranuzauuii : 06a3oBbiid ypoBeHb / A. A. Xypun. — M. : IIpoceemenue, 2019. —
175, [1] c. : un. — (Cdepsni).

JlonoJIHUTEeIbHbIE€ HCTOYHHKH:

Crapony6ues, B. A. EcrecrBo3nanue. CoBpeMEHHbIE KOHLEHIUHU : y4eOHOE
noco6ue s CIIO / B. A. Crapoay6ues. — Capatos : [Ipodobpazosanue, 2017. —
332 c. — ISBN 978-5-4488-0014-6. — Tekct : 27MeKTPOHHBIN // DIEKTPOHHO-
OubnMoTeuHas cucTtemMa IPR BOOKS ; [caitT]. — URL.:
http://www.iprbookshop.ru/66386.html (mara o6pamenus: 24.12.2020). — Pexum
J0CTyTA: JIJIsl aBTOPU3UP. MOJIb30BaTEICH

Opnunuosa, H. . EcrectBeHHOHayuHast kaptuHa mupa. Y.1. EcrectBo3Hanne —
KOMILIEKC HayK o mpupoje : yueoHoe nocobue / H. M. OnunuoBa. — Mocksa :
[Tpomerteit, 2019. — 180 ¢. — ISBN 978-5-907166-22-6. — TekcT : 351eKTpOHHBIH //
OnekTpoHHO-Onbmoreunass cucrema [PR BOOKS : [cait]. — URL:
http://www.iprbookshop.ru/94421.html (narta obpamenus: 24.12.2020). — Pexum

nocrtyna: st apropusup. Ilons3oBareneit
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Kypb6arosa, H. C. O6mias 6uonorus : yue6noe mocodbue / H. C. Kypbarosa, E.

A. Koznosa. — 2-¢ m31. — Capatos : Hayunas kaura, 2019. — 159 ¢. — ISBN 978-

5-9758-1806-5. — TekcT : 3IeKTPOHHBIN // DJAEKTPOHHO-OMOIMOTEUYHAS CHCTEMa
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/81072.html .— Pexwum
JOCTyTIA: JIJIsl aBTOPHU3UP. TOJIb30BaTEICH

Jlyneiixo, T. I'. Xumus : yueonuk ans CI1IO / T. I'. JIyneiiko, O. B. [Ig6:70, E. A.
PemernukoBa. — CapatoB, Mocksa : [Ipodo6pazoBanue, Aii [Tu Ap Menua, 2020.
— 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Tekcr :
ANIEKTPOHHBIH // DnexkTpoHHO-0nOmoTedHas cuctema [IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/94217.html (nara ob6pamenus: 24.12.2020). —
Pexxum noctyma: Jjist aBTOpU3HP. MOJIb30BATENEH

NuTepHeT-pecypcebl:

=

www. class-fizika. narod. ru («Kiaccuast mocka aiist 1r0003HATEIBHBIXY ).

2. www. physiks. nad/ ru («®u3uka B aHUMALHIX» ).

3. www. interneturok. ru («Bumeoypokm 1o mpeaMeTaM — IIKOJIBHOMN
IPOrPAMMBI» ).

4. www. chemistry-chemists. com/ index. html (saexTpoHHBIKYpHAT
«XUMUKUUXUMUS ).

5. www. pvg. mk. ru (onmumnuana «ITokopu BopoObeBbI TOphI»).

6. www. hemi. wallst. ru («Xumus. O6pa3oBaTEIbHBIA CAUT JUTSI IIKOJIBLHUKOB ).

7. www. alhimikov. net (O6pa3oBaTeIbHBIN CAUT ISl MIKOJIBLHUKOB).

8. www. chem. msu. su (31exTpoHHast OMOIMOTEKA IO XUMUH ).

9. www. hvsh. ru (kxypHan «XuMus B IIKOJIE»).

10.www. hij. ru (kypHa) « XUMUS U KUZHBY).

11.www. biology. asvu. ru (Bcs OGuonorus. CoBpeMeHHass OMOJIOTHS, CTaTbH,
HOBOCTH, OMOIMOTEKA).

12.www. window. edu. ru/ window (EnnHoe okHO mocTyma Kk 0Opa3oBaTeIbHBIM

pecypcam HTEpHETao OUOI0TUN).
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4. KOHTPOJIb 1 OIEHKA PE3YJIbBTATOB OCBOEHUA YYEBHOI'O

ITPEIMETA

Conep:xkanue 00y4yeHust

XapakTepuCcTHKA OCHOBHBIX BHI0B Y4€OHOM
AeSITeJIbHOCTH CTYICHTOB

PA3JIEJI 1.
MeToa0/I0rHYeCcCKHe
OCHOBBI HAYYHOI'0
MO3HAHHUS.
EcrecTBO3HaHUE: IOHATHE,
(popMmbI, MeTOBI,
NPUHLIMIBI, OCHOBHBbIE
HAeH M PodJIeMbl.

PasBuTHE ClTOCOOHOCTEH SICHO M TOYHO M3J1araTh
CBOHM MBICJIHU, JOTHMYCCKH 00OCHOBBIBATH CBOIO
TOUYKY 3pCHH:A, BOCIIPpUHUMATDL U AHAJTU3UPOBATH
MHCHUA CO6CC€I[HHKOB, IIpu3HaBasd IpaBo APYroro
YCJIOBCKA HAMBHOC MHCHUC.

PA3AEJI 2. O6mas
KAPTHHA MUPO3AAHUS €
NMO3UIUU €CTECTBO3HAHMS.

N3Mmepenue BiaxxHOCTH BO3ayXa. O3HaKOMIIEHUE CO
CIroco0aMM OIMCaHMs MEXaHHUYCCKOTO JIBHIKCHMS,
OCHOBHOM 3ajJjaueil MEXaHUKHU.

N3ydeHne oCHOBHBIX (PU3HUECKUX BEITUYNH
KUHEMATUKU: IIEPEMENICHUS, CKOPOCTH, YCKOPEHHS.
HabaroneHne 0OTHOCUTEIFHOCTH MEXaHUYECKOTO
IBWKEHUS. POPMYIIMPOBAHUE 3aKOHA CIIOKEHHUS
CKOpOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO
MPSIMOJIMHEUMHOTO IBUKEHUSI(HA PUMEPE
CBOOOJHOTO MaJIeHUS T€J1) U PABHOMEPHOI'O
JBUKEHHUS TEJIa 10 OKPYKHOCTH.

[ToHumaHue cMbICIa OCHOBHBIX (PU3UUECKUX
BEJIMYMH, XapaKTEPUYIOIIUX PABHOMEPHOE
JIBUKEHUE TEJIA IO OKPYKHOCTH.

PA3JIEJI 3. CoBpeMeHHbIE
MOCTHKEHUS U TeHICHIUN
pasButus GpU3MKU.

DOOopMyYJIMPOBAHNE OCHOBHBIX MOJIOXKECHUN
MOJIEKYJISIPHO-KMHETUYECKON T€OpUH. BhItonHeHne
AKCIIEPUMEHTOB, CITYXKaluX 000CHOBAHHEM
MOJIEKYJIIpHO-KMHEeTH4YecKkoi Teopuun. Habmonenue
OpOYHOBCKOTO ABMKEHUS U siBIeHUS AU Dy3un.
Ornpenenenne napaMeTpoB BEIIECTBA B
ra3000pa3HOM COCTOSIHUM Ha OCHOBAaHUU YPAaBHEHUS
COCTOSIHUS HJICAJIBHOTO rasa.

[Ipeacrasnenue B Buje rpadruka H30XO0pHOTO,
M300apHOT0 U U30TEPMUYECKOTO MTPOLIECCOB.
Brruncnenne cpegnern KHHETUYECKON SHEPTUU
TEIUIOBOTO JBUXEHHUS MOJIEKYJI 10 U3BECTHOU
TeMIIEpaType BEIIECTBA.

ITonnmanue cMpIca TaKuX (PU3HUIECKUX MOJICIICH,
KaK MaTepualibHasl TOYKA, MHEPLIMAIbHAS CUCTEMA
OTCYeTA.




I/ISMepCHI/Ie MacCChbI T€J1a pa3/IMYHbIMHA criocobamu.

PA3/AEJI 4. CoBpemeHHbIe
HAYKH 0 KocMoce u 3emie.

OO0BsicHeHHE MOJCIH paciupsrolieics BeeneHHo.
N3mepenure cui B3auMOJICUCTBUS Tell.

Brruncnenue 3HaueHus yCKOPEHUs TN MO
W3BECTHBIM 3HAYCHUSIM JIEMCTBYIOIIMX CHII U MAcC
TeJI. Y MEHUE pa3InyaTh CUITY TSDKECTH U BEC Tela.
OObsiCHEHUE U TIPUBEICHHUE PUMEPOB SBICHUS
HEBECOMOCTH.

[IpumeHeHrne OCHOBHBIX NOHATUH, (HOPMYIT U
3aKOHOB JUHAMUKH K PEIICHUIO 33/1a4.

PA3JAEJI 5. CoBpemeHHbIe
HOCTHKEHHUS U TeHICHIUN
pa3BUTHS OHOJIOTHH.

3HAKOMCTBO C 00BEKTaMU U3YYEHUSI OMOJIOTUH.
BrisBienue ponu 6uosioruu B popMUPOBAHUHU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU KAPTUHBI MUpa
Y IIPAKTHYECKOMN AESATEIbHOCTU

Jt0J1ei. 3HAKOMCTBO C KJIETOYHOU Teopuen
CTPOECHUS OPTaHU3MOB.

[Tonydenue npencTaBiaeHUs O POJIA OPTAHUYECKUAX
Y HEOPTAaHUYECKHUX BEIIECTB B KIIETKE.

3HaHUE CTPOEHUS KIIETOK MO PE3yJbTaTaM padOoThl
CO CBETOBBIM MUKPOCKOITOM.

YMeHne OnuChIBaTh MUKPOIPENapaTsl KIETOK
pacTeHMl. Y MEHUE CPaBHUBATh CTPOCHUE KIIETOK
pPaCTEeHHI U )KUBOTHBIX 110 TOTOBBIM
MUKpoIpenaparaM. 3HaHuE OCHOBHBIX CIIOCOO0B
Pa3sMHOKEHUS OPraHU3MOB, CTaIN OHTOT€HE3a Ha
IIpUMeEpE YeI0BEKA.

3HaHUE MPUYUH, BBI3IBAIOIIUX HAPYILICHUS B
Pa3BUTUU OPTaHU3MOB. Y MEHHE I10JIb30BaThCS
TEHETUYECKON TEPMHUHOJIOTUEN U CHMBOJIMKOM,
pemarh NpoCTENIINE TEHETUYECKUE 3a/1a4H.
3HaHue 0COOEHHOCTEN HACIEACTBEHHOU U
HEHACJIEICTBEHHON N3MEHYMBOCTHU U UX
OMOJIOTUYECKON POJIU B IBOJIIOIIUH KHBOTO.
YMeHue aHaIu3upoBaTh U OLIEHUBATH PA3JIUYHBIC
TUIIOTE3bI MPOUCXO0XKICHHS )KU3HU Ha 3eMJI€.
YMeHue mpoBOMTH ONMMCAaHNUE 0COOCH OJTHOTO BHIA
0 MOP(OTOTHUECKOMY KPUTEPHIO.

Pa3BuTHe criocoOHOCTEH SICHO U TOYHO U3J1araTh
CBOM MBICJIH, JIOTHYECKH OOOCHOBBIBAThH CBOIO
TOYKY 3PEHHUSI, BOCHPUHUMATh U aHATU3UPOBATH
MHEHHS COOECEeTHUKOB, MIPU3HABAsI IPABO JIPYroro
YEJI0BEKA HA THOE MHEHUE.
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YMeHue oKa3bIBaTh POJICTBO YEIOBEKA U
MIIEKOTIUTAFOIINX, OOITHOCTh ¥ PABEHCTBO
YeJI0OBEUECKUX pac. 3HAaHHE OCHOBHBIX
IKOJIOTHYECKUX (DAKTOPOB M UX BIIHMSHUS HA
OpTaHHU3MBI.

3HaHUe OTJIMYUTENbHBIX MPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB —arpOdKOCHUCTEM.
[ToxydeHue mpeacTaBIeHUs O CXeMe SKOCHCTEMBI
Ha TpuMepe Ouocdepsl.

OO0yuenne coOIIOICHUIO IPABHIT TIOBE/ICHUS B
npupoe, 6epekHOMY OTHOIIEHUIO K
OnosiornyeckuM 00BEKTaM (PaCTCHHUSIM U
’KHBOTHBIMHU MX COOOIIIECTBaM) U HX OXPAaHE.

PA3JAEJI 6. CoBpemeHHbIE
AOCTHKEHMS Y TEeHAEeHIIUN
Pa3BUTHUS XUMHUM.
JKOJI0rnYecKHe MpodieMbl
U eCTeCTBO3HAHUE.

PackppiTie BKIIaja XUMUYECKON KapTHUHBI MUpa B
€MHYI0 €CTECTBEHHO-HAYYHYIO KapTUHY MHpA.
XapakTepucTUKa XUMUHU KaK TIPOU3BOIUTEIHHOM
CHUJIBI OOIIIECTBA.

YMeHue naTh onpeesieHue U ONepupoBaTh
CIETYIONUMU XUMUICCKUMHA TTOHSATHSIMHA:
«BEIIECTBOY, «XUMHUUYECKHUH JIEMEHT», «aTOM»,
«MOJIEKYJIa», «OTHOCUTEJIbHBIC aTOMHAs U
MOJICKYJIIPHAS MaCChD», KAOHY, «AJTIOTPOTIHS,
«H30TOIIBDY, «XXUMHYECKas CBS3bY,
«QIEKTPOOTPHUIIATETHHOCTDY, «BAJICHTHOCTHY,
«CTETIEHb OKUCIICHUS, «MOJIbY», «MOJISIPHAS
Maccay, «MOJISIPHBIN 00BeM Ta3000pa3HbIX
BEIIECTBY», «BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS», PACTBOPHI»,
«OQIEKTPOJIUT U HEATICKTPOIIUTY,
«OQIEKTPOJIUTUYECKAS] TUCCOIUAIU», KOKUCIUTETh
U BOCCTAHOBUTEIbY, KOKUCICHUE U
BOCCTAHOBJICHHEY, CKOPOCTh XUMUUECKOM
peaKIum», «KXUMHUUECKOE PABHOBECHEY,
«YTJIEPOJIHBIN CKENeT»,«(YHKIIMOHATbHAS TPYTIIaY,
«U30MEPUSI».

PackpeiTie pusnyeckoro cMbicia CAMBOJIUKHI
ITeproanueckoi TaOIUIIBI XUMUYECKUX dJIEMEHTOB
J1. 1. MenneneeBa (HOMEpPOB 3JIEMEHTA,

NEePHo/ia, TPYIIBI) U YCTAHOBICHUE TPUINHHO-
CJIIEICTBEHHOU CBSI3U MEXKY CTPOCHHUEM aToMa 1
3aKOHOMEPHOCTSIMH U3MEHEHUSI CBOMCTB
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB B
nepuoaax U rpymmax.
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XapakTepuCTUKA 3JIEMEHTOB MaJIbIX MEPHUOJIOB 110
uX noJioxkenuro B I[lepuognueckoint cucreme . 1.
Mengeneena.

XapakTepuCTHUKa CTPOCHHSI aTOMOB M KPUCTAJJIOB U
Ha ATOM OCHOBE —OOIUX (PU3UIYECKUX U
XUMHUYECKHUX CBOMCTB METAJUIIOB 1 HEMETAJJIOB.
XapakTepuCcTHUKa COCTaBa, CTPOCHHUS], CBOWCTB,
MOJy4YEHUS] U TPUMEHEHHNE BAXKHENIIINX
HEMETaJlJIOB.

XapaKkTepuCTUKa COCTaBa, CTPOCHUS U OOIIHUX
CBOWVCTB BaXXHEUIINX KJIACCOB HEOPTraHUYECKHUX
COCJIMHCHMH.

Omnmcanne cocTaBa U CBOMCTB Ba)KHEHIITNX
MPECTABUTENICH OPTaHMYECKUX COCTUHECHUM.
OOBsiICHEHNE XUMUYECKHUX SBICHUM, TPOUCXOSAIINX
B IIpUpPOJie, OBITY U Ha IIPOU3BOICTBE.
CoOmroieHre IpaBriI AKOJIOTHYECKH TPaMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH CpeTie.

O1ieHKa BIUSIHUS XUMUYECKOTO 3arpsi3HEHUS
OKpYXaroUer cpeibl HA OPTaHU3M Y€JIOBEKA U
JPYTHE )KUBBIC OPTaHU3MBI.

S.KOMIIETEHIIMU OBYYAIOIIEI'OCA, ®OPMHUPYEMBIE B
PE3YJIBTATE OCBOEHUA ITIPEIMETA

OcBoenne  comepkanust ~ ydeOHOoro  mpeamera  «EctecTBo3Hanume»
o0ecrneunBaeT JOCTHKCHHUE CTYICHTaMH CIEAYIONINX pe3yJIbTaTOB:

*TUYHOCHHDBIX:

— YCTOWYUBBIM MHTEPEC K UCTOPUU U TOCTHKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO I'OPJOCTH 32 POCCUICKHE €CTECTBEHHBIE HAYKHU;

— TOTOBHOCTbH K MPOJOHKEHHUIO 00pa30BaHusl, MOBBIIICHNIO KBAIM(UKALIMY B
M30paHHOM TPOQPECCHOHATBLHON JIESITEIBHOCTH C WCIOJIb30BAHUEM 3HAaHUW B
00J1acTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHME 3HAYUMOCTH KOMIIETCHIIMH B  00JIacTH

CCTCCTBCHHBLIX HAYK JJIA YCJIOBCKa U O6H_ICCTBa, YMCHHUC HCIIOJIL30BATh
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TEXHOJIOTUYECKHE JOCTIKCHHsI B 007acTH (PU3MKH, XUMUU, OWOJOTHH IS
MOBBIIMICHUSI COOCTBEHHOTO HMHTEIUIEKTYaJIbHOTO Ppa3BUTHS B BBEIOpAHHOUN
npodeccCUoHaNbHOM eI TeIbHOCTH;

— YMEHHUE MPOAHAIM3UPOBATH TEXHOTCHHBIC MOCIEICTBUS MJI OKPY Karoen
Cpelibl, OBITOBO U MMPOU3BOACTBEHHOM JIEATETLHOCTH YEJIOBEKA;

— TOTOBHOCTH CaMOCTOSITEJILHO J0ObIBaTh HOBBIE ISl Ce€0sl €CTECTBEHHO-
Hay4YHbI€ 3HAHUS C KCIOJIB30BAHUEM JUISi A3TOTO JIOCTYHHBIX HCTOYHHKOB
uHpopMauy;

— YMEHHUE YINPABJISATH CBOEH IMO3HABATEIILHOW ACSATEILHOCTHIO, MPOBOJAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO Pa3BUTHS;

— YMEHHUE BBICTpAaWBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOUIEHUS B KOMAaHJE IO
pelIeHnIo O0IIMX 3a/1ad B 00J1aCTH €CTECTBO3HAHUSI;

* MemanpeomMenHbIxX:

— OBJIQICHUE YMEHUSAMHU W HABBIKAMHU PAa3JIMYHBIX BHUIOB IO3HABATEIbHOMN
JEATEeIIbHOCTH JIJIs1 U3YyUEHHS Pa3HbIX CTOPOH OKPY’KAIOIIEr0 €CTECTBEHHOTO MUPA;

—— TMPUMEHEHHWE OCHOBHBIX METOJIOB TMO3HAHUS (HAOJIOJCHMS, HAYyYHOTO
AKCIEPUMEHTA) ISl U3YUYEHUS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTUHBI
MHpa, C  KOTOPHIMHM  BO3HHUKAeT  HEOOXOJWMOCTh  CTaJKHUBAThCS B
npodeccruonansHo chepe;

— YMEHUE ONpeeaTh eI U 3aa4u JAeSTEIbHOCTH, BBIOUPATh CPEICTBA JJIs
WX JOCTH)KECHUS Ha MPAKTUKE;

— yYMEHHME HCMOJIb30BaTh pPa3IMYHbIE MCTOYHHUKU JJIS  TOJYyYCHHS
€CTeCTBEHHOHAy4YHOU UHMOpPMalMM W OLEHHBATh €€ JOCTOBEPHOCTh ISt
JIOCTUKEHUSI IOCTABJICHHBIX LIEJIEH U 3a1aY;

* NPeOMEemHbIX:

—  c(pOpMHUPOBAHHOCTh TPEJACTABIICHHH O IIEJIOCTHOM COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHE MHUPA, NPUPOAE KAK €IUHOU LIEJTOCTHOM CHCTEME,
B3aMMOCBSI3M 4YeJIOBEKa, MPUPOJLI U OOIIEeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX

MaciuTadax Bceenennoi;
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— BJIQJICHUE 3HAHUSAMH O HAWOOJee BaXXHBIX OTKPBITHSIX M JOCTHKEHUSX B
00JIaCTUECTECTBO3HAHMUS, TTOBIHMSABIINX HA IBOJIIOIUIO TIPEICTABICHUNA O MPUPOJIE,
Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— chopMUPOBaHHOCTh YMEHUS NMPUMEHATHh €CTECTBCHHOHAYYHBIC 3HAHUS IS
OOBSCHEHHUS OKPYKAIOIIMX SBIICHUM, COXpPaHCHUS 3/I0pPOBbS, OOCCIICUCHHUS
0€30MacHOCTH  KU3HENCATCIbHOCTH, OEpPe)KHOTO0 OTHOIICHHUS K  IPHUPOJIE,
PaIMOHAIBHOTO TIPUPOJIOIIOIB30BAHMUS, & TAKXKE BBITTOJHCHHSI POJIU TPAMOTHOTO
MOTPEOUTENS;

— chOpPMHPOBAHHOCTh TMPEACTABICHUA O HAYYHOM METOJAC IO3HAHUS
MPUPOBI U CPEICTBAX M3YYCHHS METaMHUpa, MAaKpPOMHpPAa U MUKPOMHPA; BIIaJCHUC
npueMaMu

€CTECTBEHHOHAYYHBIX HAONIOJACHWI, ONBITOB, WCCICIOBAHUNA U OICHKH
JIOCTOBEPHOCTH TOJYyUYEHHBIX PE3yIbTaTOB;

— BJIaJICHUE TOHSATUUHBIM ammnapaToM E€CTECTBEHHBIX HAYK, IMO3BOJISIOIINM
M03HABAaTh MHUP, YIaCTBOBATh B JHUCKYCCHIX MO €CTECTBCHHOHAYYHBIM BOMPOCAM,
UCIIOJIb30BAaTh  pPA3IMYHbIE  HMCTOYHUKA  WHOOpMAIMU I8 TOJATOTOBKHU
COOCTBEHHBIX

paboT, KPUTUUECKH OTHOCUTBCS K coobmenussm CMMU, conpepxanium
Hay4HYI0 HH(OpMaIIHIO;

— c(hopMUPOBAHHOCTh YMEHUH MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HaHMS JUISI KaXJIOTO 4YeJoBeKa HE3aBUCHMMO OT €ero mnpodecCuoHaIbHON
NEeATEeILHOCTH, pa3nyaTh (DAKThI M OIICHKH, CPAaBHUBATH OIEHOYHBIC BBIBOIBI,
BUJICTh WX CBS3b C KPUTEPHSMHU OIICHOK M CBSI3b KPUTCPUEB C OINMPEACIICHHON

CHUCTEMOMU IIEHHOCTEMN.
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JUCT PETUCTPALIUU U3MEHEU
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