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Pabouass mnporpamma yueOHo# mucrmummael bOVY]/[.08 EcrectBo3Hanue (BKIOYAS
acCTpOHOMHIO) paszpaboraHa Ha ocHoBe TpeboBanuii PI'OC cpemHero obmero obOpa3zoBaHUs
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COJICP)KAHUI0O H pe3ylibTaTaM OCBOCHHS YYEeOHOW JUCHMIUIMHBI, W B COOTBETCTBUU C
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00pa3oBaTeNbHBIX CTAHJAPTOB M TOJy4aeMol TpodeccCHd WM CIEHUAIBHOCTH CPEIHETO
npoeccuoHanpHOro 06pa3oBanus (MUChbMO JlemapraMeHTa TOCYAapCTBEHHOM TOJIUTUKU B cdepe
MoAroToBKH padouunx kaapos u JIITO Munoopuayku Poccun ot 17.03.2015 Ne 06-259).
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1. MACIIOPT ITPOI'PAMMBbI YYEBHOM JJUCUTLJIUHBI
EcrecTBO3HaHUE(BK/II0YAS ACTPOHOMUIO)

1.1. O6aacTh NpUMEHEHHs MPOrPAMMBI

[Iporpamma y4eOHOM AMCUUIUIMHBI  SIBJISETCS YacThlO IPUMEPHOM  OCHOBHOM
npodeccrnoHabHOM 00pa3oBarenbHOM mporpamMmel B cootBeTcTBHH ¢ PI'OC 10 criennaibHOCTH
(cnermmansHOCTsIM) CIIO 43.02.10 Typusm.

[Iporpamma y4eOHOW AWCHUIUIMHBI MOXXET OBITH HCIIONB30BaHA B JOMOJHHUTEIHHOM
npodeccHoOHATbHOM ~ 00pa3oBaHMM W TPO(ECCHOHAIBHOW  MOATOTOBKE  CIICIIUATUCTOB
HanpaBJieHUHd o0pa3oBaHUE U TeNaroruka, chepa oOCIy)KUBaHUS B 00JaCTH MEXKIPEIMETHOTO
o0pa3oBaHus, MPH HATMYUU HETIOJTHOTO (CpeIHETo) 001mero oopa3oBaHusl.

1.2. MecTto y4eOHOW IMCHMUNJHHBI B CTPYKType OCHOBHOW TMNpo)ecCHOHAILHOM
o0pa3zoBaTe/ibHOI MPOrpaMMblI: BXOJHUT B 00I1€00pa30BaTEIbHBIN UK.

3. Hesn u 3a1a4u y4eOHOH AUCUUIIMHBI — TPEOOBAHMS K Pe3yibTaTaM OCBOeHUs y4eOHOit
AUCHHUILINHBI:

OcBoeHne  cojaepxkaHus  y4eOHOW  muctuiumHbl  «EcTtecTBo3HaHuWe  (BKIIOUast
aCTPOHOMHIO)» 00eCTeunBaeT JOCTHKEHUE CTYACHTAMHU CIEAYIOIINX PEe3YIbTaTOB:

* JINYHOCTHBIX:
JI1: ycToiuuMBBI MHTEPEC K UCTOPUU U JTOCTHKEHHUSIM B 00JIACTU €CTECTBEHHBIX HAayK, UYBCTBO
TOPAOCTH 32 POCCUIICKHE €CTECTBEHHbIE HAYKH;
JI2: TOTOBHOCTH K MPOJOJDKEHUI0 00pa3oBaHUs, MOBBIIICHUIO KBaMU(UKALUKU B W30paHHOM
npodeccroHabHOM IeATENBHOCTH C UCIIOJIb30BAHNEM 3HAHUHN B 00J1aCTH €CTECTBEHHBIX HAYK;
JI3: 0OBbEKTHUBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIMH B OOJIACTH €CTECTBEHHBIX HAyK JUIf
YyeloBeKa M O0O0IlIecTBa, YMEHHE HCIOJIb30BaTh TEXHOJIOTMYECKUE [OCTIKEHHUS B 00NacTu
Gbu3MKM, XUMHH, OMOJOTHM JUIS MOBBIIIEHHS COOCTBEHHOI'O HHTEIJICKTYaJlbHOTO Pa3BUTHUS B
BBIOpaHHOM MPOECCHOHATBHON IEATEILHOCTH;
JI4:yMeHHe mpoaHaIM3UPOBATh TEXHOTEHHBIC MOCIEACTBUS IS OKpY)KAIOUel cpenbl, OBITOBOM
Y MPOU3BOJCTBEHHOM JESTEIIbHOCTU YEJIOBEKA;
JIS: TOTOBHOCTH CaMOCTOSITEILHO JOOBIBaTH HOBBIE ISl ce0si €CTeCTBEHHO-HAYYHbIE 3HAHUS C
HCII0JIb30BAHMEM JJIs1 3TOTO JOCTYIMHBIX HCTOUYHUKOB HH(OpMALUY;
JI6:ymeHue ynpaBisiTh CBOEH MO3HABATEIBHON JEATENbHOCTBIO, IPOBOJAUTh CAMOOLIEHKY YPOBHS
CcOOCTBEHHOT0 MHTEJIEKTYaJIbHOTO Pa3BUTHS;
JI7: ymeHue BbICTpauBaTh KOHCTPYKTUBHBIE B3aUMOOTHOLIEHHS] B KOMaH/IE TI0 PEIICHUIO O0IINX
3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

* MeTanpeAMeTHbIX:
MI: oBnaseHre yMEHUSIMUA U HaBbIKAMH Pa3JIMYHBIX BUJOB MO3HABATEIBHOMN NEATEIBHOCTH IS
M3Y4YEHUS Pa3HbIX CTOPOH OKPYKAIOIIETr0 €CTECTBEHHOIO MUPA;
M2:npuMeHeHne OCHOBHBIX METOJIOB IMO3HAHUS (HAOMIOACHUS, HAyYHOTO SKCIEPUMEHTA) s
M3Y4YEHUsl PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAyYHOW KAapTHUHBI MHUPA, C KOTOPHIMU BO3HUKAET
HE00X0AUMOCTh CTAJIKUBAThCS B PO ecCHOHATBLHOM chepe;
M3:ymeHue onpenenaTh Held U 3aJau AeATeIbHOCTH, BBIOMPATh CPEACTBA I UX JTOCTHKEHUS
Ha IIPAKTHKE;
M4: ymeHue uCHOJIB30BAaTh PA3JIUYHbIE HCTOYHMKHU Ui IIOJIYYEHHS €CTECTBEHHO-HAy4YHOU
nH(pOpMAIIUY U OLICHUBATh €€ JOCTOBEPHOCTD IS IOCTHKEHHUSI IOCTaBICHHBIX LeJel U 3a/1ay;

* IpeIMEeTHBIX:
I11:chopMHUpPOBAaHHOCTh TMPEACTABICHUM O IEJTOCTHOH COBPEMEHHOM eCTeCTBEHHO-Hay4HOM
KapTUHE MHpa, IPUPOJIE KaK €IUHOM LIEJIOCTHOM cHCTEME, B3aUMOCBSI3H UYEIOBEKA, IPUPOABI U
oO11ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax Beenennoii;



[12: BrnageHue 3HAHMAMHU O HamOOJEe BAXHBIX OTKPBITUAX W JOCTIDKEHHSIX B 001acTu
€CTECTBO3HAHMUS, MOBJIMABIINX HA 3BOJIOIMIO MPEAICTABICHUI O PUPO/IE, HA PA3BUTUE TEXHUKU
U TEXHOJIOTHI;

I13: copmMHupOBaHHOCTH YMEHHUSI NPUMEHSTh €CTECTBEHHO-HAYYHBIC 3HAHUS Ui OOBSICHEHHS
OKPYXKAIOIIUX SIBIICHUIA, COXpaHCHHS 3I0POBbS, obecrieueHus 6e3omacHOCTH
KHU3HEIEATSILHOCTH, OepesKHOTO OTHOIICHHS K PUpPO/IE, panroHaIHLHOTO
MIPUPOJIOTIONIF30BAHHUS, & TAKXKE BBHITIOJIHEHUS POJIM TPAMOTHOTO MOTPEOUTEIS;

[14: chopMHUpPOBaHHOCTH MPEACTABICHUA O HAYYHOM METOJE MO3HAHUS NPUPOABI U CPEACTBAX
M3yUYeHHs] MEramMHpa, MakKpoOMHpa ¥ MHUKPOMHpA; BIaJIEHUE NMPUEMAMU €CTECTBEHHO-HAYYHBIX
HaOJI0IEHUH, OTIBITOB, UCCIIEIOBAaHUN M OI[CHKH JJOCTOBEPHOCTH IOJyYCHHBIX PE3YJIbTaTOB;

[15: BnajeHue MOHATHHHBIM aNIapaTOM E€CTECTBEHHBIX HAyK, MMO3BOJIAIONINM IO3HABaTh MUD,
Y4acTBOBAaTh B JUCKYCCHSIX IO €CTECTBEHHO-HAyYHBIM BOIIPOCaM, HCIIOJB30BATh Pa3NYHbIC
WUCTOYHUKH HWH(OpMAIMM JUIS TOATOTOBKH COOCTBEHHBIX pPaOOT, KPUTHUECKH OTHOCHUTHCS K
coobmenusm CMU, conepkamum HaydHYI0 HHGOPMAIIHIO;

[16: chopMUpPOBaHHOCTh YMEHHH MOHMUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS JUIS
Ka)/IOTO YeJIOBEKa HE3aBUCHUMO OT €r0 Mpo(EeCCHOHATBHOMN IEATENILHOCTH, Pa3iniaTh (aKThl U
OIICHKH, CPAaBHUBATh OIICHOYHBIC BBIBOJBI, BHJETh HUX CBS3b C KPUTEPUSMHU OIICHOK W CBS3b
KPUTEPHUEB C ONPENEIECHHON CUCTEMON IEHHOCTHIO

1.4. PexomeHnayemoe KOJIM4YeCTBO YaCOB HA OCBOEHHE NMPOrpaMMbl YueOHON AUCHMIIMHBI:
MaKCUMaJbHOW yueOHOM Harpy3ku oOydaromierocs 147 yvacoB, B TOM umMcie: 00s3aTeiabHON
ayIUTOPHOW yueOHOW Harpy3ku oOydaromerocss 98 dacoB; CaMOCTOSTENBHOM PaOOTHI
obOyuvarorierocs 41 4acoB, KOHCYJIbTAIUHA 8 YAaCOB

CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIUHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI y4eOHOH padoThl

Bua yueOHo# padoThI Oobvem uacos
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 147
O06si3aTeIbHASI AyIUTOPHAsI YueOHasi Harpy3Kka (Bcero) 98
B TOM YHCJIC:
JIEKIIMOHHBIE 3aHATHS 49
MIPAKTHUYECKHUE 3aHATHS 49
CamocrosiTesibHas padora o0yuaruierocs (Bcero) 41
B TOM YHCJIC:
dusuxa 7
Xumust ¢ snemeHmamu 3K0A02uu 8
Buonoeus ¢ snemenmamu sxonocuu 8
Acmponomus 8
npoexmol 10
KOHCYJIbTAIIUU 8

Htorosas attectanus B popme (Qughgepenyuposannozo 3avema)




2.2. TemaTH4yecKHuil IJIaH U coJep:kaHue yueOHOUH nucuMIUIMHbI EcTecTBO3HAHNE(BKIIIOYASL ACTPOHOMMUIO)

HaumenoBanue
pa3/iesioB M TeM

Coaep:kaHue y4ye0HOr0 MaTepuajia, JjgadopaTopHble PpadoTbl M NPAKTHYECKHE 3aHATHS,
CaMOCTOsITe/IbHAsA padoTa o0yuaumxcs, KypcoBasi pa6ora (IpoeKT) (eciu npedycmompersvl)

O0nLeM
4aC0B

YpoBennb
OCBOEHUS

1

2

4

Pa3zgen 1. DU3UKA

Tema 1.1.
Mexanuka.

Conepkanue ydeOHOro MaTepuaia

OcHoBHBIC HayKu O Tipupoje ((usmka, XUMHus, OUOJIOTHS), UX CXOJICTBO M OTIMYHUSA. EcTecTBeHHO—
Hay4HBIA METOJI TIO3HAHUS M €r0 COCTABJIAIONINE: HAOMIOACHUE, U3MEPEHHE, YKCIIEPUMEHT, TUIIOTE3a,
TEOpUst

1 | Beenenue.

MexaHndeckoe OBMDKCHHE, €ro OTHOCHUTEILHOCTh. 3akoHbl AuHamMuku Mcaaka Hrrorona. 3akoH
BCEMUPHOTO TATOTECHUSL.

2 ’ IIpakTHYecKoe 3aHATHE: MEXaHUYECKOE IBMKEHUE. 3akoHbl HproTOHA.

Nmnynbc. 3aK0H COXpaHEHUSI UMITYJIbCA.

3 | MpaxTuueckoe 3ausTHE: 3aKOH COXPAHEHMS HMITYITbCA.

[ToreHnmanpHass ¥ KMHETHYECKAs HHEPTUs. 3aKOH COXpaHEHUsS MEXaHMYeCcKoul sHepruu. Pabora u
MOIIHOCTb.

4 | MpakTHYecKoe 3aHATHE: 3aKOH COXPAHEHHUs SHEPIHH.

Mexanudeckue konaebanus. [lepron u gactora koneOaHmid.

5 | Mexanu4eckue KoJeGaHusl.

Mexanndeckue BoHbl. CBOKMCTBA BOJH. 3BYKOBBIE BOJIHBI.

6 | MexanmuecKkue BOJIHBI.

Camocmosimenvhas paboma o006yYarWuxcs no y4eOHUKy: BBIOJHEHHE IOMAIHUX 33JaHUN 110
pazgeny 1.

PeakTuBHOE JABWKEHHE TEII B IIPUPOJIC U TEXHUKE.

Cunbl B IpUpOJIE: YIIPYrOCTh, TPEHUE, CHIIA TSHKECTH.

VYbTpa3ByK U €ro UCHOJIb30BaHUE B TEXHUKE U METUIIUHE.

Pegepamusnasn paboma obyuarowuxcs no npeonacaemor memamure.

BnusiHue nryma Ha OpraHusM yesnoBeKa.

Bkinag Micaaka HeloToHa B pa3BuTHe (QU3UKU.

Tema 1.2.
Tens1oBbIE ABJIEHHUS.

Cogepxanue yueOHOTro Marepuala

I/ICTOpI/IH ATOMUCTHUYCCKUX y‘IeHI/Iﬁ Ha6J’IIOI[eHI/I$I U OIIBITBI, MOATBCPKAAOIINEC ATOMHO-
MOJICKYJIAIPHOC CTPOCHHUC BCIICCTBA. Macca n PasMEpPbl MOJICKYII. TemnnoBoe ABHMKEHUE. TeMnepaTypa
KaK MCpa CpC,Z[HCfI KHHETHYSCKOM OHCPIruun 9YaCTHUII.

1 | AroMHO—MoaeKyIsipHOE cTpoenne BemrecTBa. TemmepaTypa.




OObsicHEHHE arperaTHBIX COCTOSHUN BemecTBa U (ha3oBBIX IEPEXOJ0B MEXKIYy HUMH Ha OCHOBE
ATOMHO-MOJIEKYJIIPHBIX IIPEJACTaBICHUMN.

2 ‘ AI‘pel"aTHLIe COCTOSITHHUA BeIIEeCTBA.

3aKoH COXpaHCHUA SHCPIUU B TCIJIOBBIX ITPOLICCCAX.

3 | MpakTHyeckoe 3aHATHE: NIEPBbIi 3aKOH TEPMOIHHAMUKH.

HeobOpaTumblii XapakTep TEIUIOBBIX MPOIIecCoB. TerIoBbIe MATUHBL

4 ‘ IIpakTHYecKoe 3aHATHE: BTOPOU 3aKOH TEPMOJAMHAMUKHU. TEIJIOBBIE IBUTATENH.

Camocmosmenvhas paboma o00yuarOWUxcs no y4eOHUKy. BBIOJHEHHE IOMAIIHUX 33JaHUN T10
pazgeny 1.

TennoBele qBUTATENN, HX TIPUMEHEHHE.

DKosorndeckne npoOIeMbl, CBI3aHHBIC C TPIMEHEHHEM TETUIOBBIX JIBUTATEINEH.

Pegepamusnasn paboma obyuarowuxcsa no npediazaemou memamuxe:

Muxann JlomonocoB—Benukuiil pycckuii yueHblii-Qpu3uk.

Tema 1.3. Conepxkanne yaeOHOTro MaTepuaa
JIEKTPOMATrHUTHBbIE DIIEKTpUYECKHE 3apsiibl U UX B3aUMOJEHCTBHE. DJIEKTpUUYecKoe roje. [IpoBOJHUKN M U30JISATOPEI B
sIBJICHHS. AIIEKTPUYECKOM T10JI€
1 ‘ DJIeKTpUUIEcKoe ToJle.
[ToctostHHbIN AnekTpuueckuid ToK. Cuiia TOKa, HaNpsHKEHUE, SJIEKTPUYECKOE COMPOTUBICHUE. 3aKOH
Oma 1J1g yJacTKa IeMu.
2 | MpakTHYecKkoe 3aHSITHE: TIOCTOSHHBIN TOK.
TermnoBoe NelcTBUE AIEKTPUUECKOTO TOKa U 3akoH Jlkoyins-Jlenna.
3 | 3akon JIsoyas—Jlenna.
MarnuTHOoe 1TOJIE TOKa M JIEWCTBUE MAarHUTHOIO IIOJs Ha IIPOBOJHHUK C TOKOM. JSIBiIeHHe
3JIEKTPOMArHUTHOM MHIYKIUH. DJIeKTporeneparop. IlepeMennslii TOK.
4 \ IIpakTHYeckoe 3aHATHE: MATHUTHOE NI0JIE U AJIEKTPOMATHUTHAS UHIYKIUS.
DJIEKTpOMAarHuTHbIE€ BOJIHBL. CBET KAK JIEKTPOMAarHUTHAsl BOJIHA.
5 \ JIEKTPOMArHUTHBIE BOJIHBI.
Hutepdepennus u nudpakmnms ceera.
6 | CeoiicTBa BOJIH.
Camocmosmenvnas paboma o00yuaOWUxcsa no y4eOHuUKy. BBIOJHEHHE IOMAIHUX 33JaHUN 110
pasneny 1.
[lepcriekTHBEI pa3BUTHS dJIEKTpOTpaHcnopTa. [IpenmymiecTBa 3eKTpoABUraTeNs Kak SKOJIOTMYECKA—
YUCTOTO JBUTATEJIS.
Peghepamusnas paboma odbyuarowuxcs no npednrazaemorl memamuxe:
DNEKTPOMAarHuTHOE MO0JIE, €r0 NPOSIBICHNS U BIUSHUE HA YEJIOBEKA.
Tema 1.4. Conepxanue yueOHOTO MaTepuana




Ctpoenne aroma u
KBaHTOBas (pusmka.

®oTo3¢hdeKT u KOpIycKyIsipHbIe cBoiicTBa cBeta. CTpoeHHe aroma: IulaHeTapHast MOJENb U MOJIEIb
bopa. Ilornomenue u ucrmyckanue cBeta aroMoM. KBaHTOBaHME SHEPTUU.

1 | ®dororddext. CTpoenne aToma.

Ctpoenue aToMHOro sijipa. PagnoakTUBHbBIC W3JIyUEHHUS.

2 ‘ HpaKTI/I'leCKOC 3aHATHE. AaTOMHOC A4PO0.

DHeprus pacillelUIeHHUsl aTOMHOT0 spa.

3 ‘ HpaKTI/I'leCKOC 3aHATHE. SHCPIrUA aToMa.

Camocmosmenvhas paboma o00yuarOWUxcs no y4eOHUKy. BBIOJHEHHE IOMAIIHUX 33JaHUN T10
pazgeny 1.

Wcnonb3oBanue poTosddexra B TEXHUKE.

PagroakTBHBIE H3ITydeHHS U UX BO3ACHCTBHE HA KUBBIE OPTaHU3MBI.

SInepHasi SJHEpreTHKa U YKOJIOTHUECKUE TMPOOIIEMBI, CBSI3aHHBIE C €€ NCIIOJIB30BAHNEM.

Peghepamuenas paboma obyuarowuxcs no npeonrazaemoi memamuxe:

Hunsc bop B dpusuke XIX—XX BB.

Pasznen 2. ACTPOHOMMUMA

Conepkanue yaeOHOTO MaTepuaia

Tema 2.1 Beenenue B
ACTPOHOMHUIO

[Mpenmer actpoHomuu. Metonpl actpoHoMuH. Co3BE3Hsi, MX YHCIO W HUCTOPHS BO3HHKHOBEHUSI.
SApxocTh, cBeTUMOCTh M OOO3HaueHWe 3Be3A. HebecHas cdepa u ee BpamieHue. [opu3oHTAIbHAS
crcTeMa KOOPIMHAT.

1 | 3Be3nnoe He6o. Hebecnas cdepa.

Tema 2.2 Ctpoenue
COJTHEYHOM CHCTEMBI.

Cocra Cosineunoi cuctemsl. [letneoOpasnoe nemxenue miaHeT. Konpurypamum u nepuo sl
oOpainenus ianetr. OCHOBHBIE 3aKOHBI HEOECHOM MeXaHUKH - 3akoHbI Keruiepa u 3akoH BecemupHoro
Tarotenus. O6o6menue u yrounenne Hetoronom 3akonos Kermepa.

1 | ipmxenne niuaner. 3aKoHbI ABHKEHHs HeGECHDIX TeJL..

Tema 2.3 ®@uznveckas
NMPHUPOAA TeJ COJTHEYHOM
CUCTEMBI

Ocnosuble amxenus 3emiun. @opma 3emiu. ComHedHbIe U TyHHBIE 3aTMeHUs. O01as
XapaKTepUCTUKA U 0COOEHHOCTH CTPOCHUS IIaHEeT. ATMOC(epa U MOBEpXHOCTH miaHeT. CIyTHUKU U
KoJiplia raneT. [lnanersl 3emHol rpynnsl. [nanersi-rurantel. CllyTHUKH.

[Tosic, nBrKeHne U HPU3HUIECKUE XapaKTEPUCTUKH acTeporoB. OTKpBITHE, BUJI, CTPOSCHHE, OPOUTHI U
MpHpoIa KOMET. MeTeopHbIe Tena U METEOPHBIE TOTOKHU, 00U IbI. XUMUYECKHI COCTaB METEOPUTOB.

1 | Cucrema 3emusi-JIyna. Ilnanersl 3eMHON Tpynmbl W TUIAHETHI-TUTaHThl. CIyTHHKMH.
AcTtepouabl. MeTeopsl.

Tema 2.4 CosHne n

BpameHI/Ie COJ'IHI_[a. Pa3MepBI, MaccCa, CBCTUMOCTb, TEMIIEpaTypa, XHMHUYECKUM COCTaB, aTMOC(I)epa
COHHL[EL ConHeYHBIH BCTCP MU COJIHCYUHAA AKTHBHOCTD. IIIxama 3BE3OHBIX BEIMYHH. Pa3MepLI n
TCMIICpATypa 3BC3 . du3nueckas Impupoaa 3BC3 1.




3B€3/1bI

1 | O6mme ceeaenus o Coanue. 3Be3abl.

Tema 2.5 Ctpoenue n
IBoJIIOIUA BeesleHHOM

Mneunsii  Ilyre u  crpykrypa [lanaktuku. Bpamenue Tamaktuxku. [pyrue I'amaktuku.
Meraranaktuka. IIponcxoxaeHHe W DBOMIONMA TaJaKTHK, 3BE3J, IUIAHET. MHPOBO33PEHUYECKOE
3Ha4YECHHE ACTPOHOMMUHM.

1 ‘ Hama I'anaktuka. [Ipoucxo:xkaenue u 3Bosaouus BeesieHHON.

Camocmoamenvnuaa paboma o0yuaowuxca no y4eOHUKy: 6bINOTHEHUE OOMAUWHUX 3A0AHUN NO
pazoeny 2

3HaueHue aCTPOHOMUU U CBSI3b €€ C IPYTMMHU HayKaMHu.

Teneckornsl ¥ X Ha3HAYEHUE.

OcHOBHBIE CO3BE3/USI.

Pa3BuTHe npenacraBieHuii 0 CTPOEHUN MHPA.

[Ipupona JlyHsr.

WcTouHrKY SHEPTUU U BHYTPEHHEE CTPOCHHE COJIHIIA.

JKu3Hb u pazym Bo BceneHHOM.

Pasznen 3. XUMUA C SJJTEMEHTAMMU KOJIOTUN

Tema 3.1. Conepkanne yaeOHOTo MaTepuasa 11
Boaa, pacTBopbl. Xumusi, e€ B3aUMOCBs3b C dKojorue. OcHOBBI 3kosiornu. Boma Bokpyr Hac. dusmyeckue u | 3
XMMHYECKHE CBOMCTBA BOJABI. PacTBOpeHue TBEpIbIX BEIIECTB M ra3oB. MaccoBasi /10151 BEIleCcTBa B
pacTBope Kak croco0 BRIPaXKEHUs COCTaBa pacTBOpA.
1 \ Bopa, eé xumuyeckue u pusnyecKkue CBOCTBA.
Bonansie pecypebl 3emiin. KauecTBo BOJIbI. 3arpsi3HUTENH BOJIBI U CTIOCOOBI OUMCTKH. XKecTkas Bojga u | 2
ee ymsiruenue. OnpecHeHue BOJIbI.
2 \ KauecTBO BOABI, CTOCOOBI €€ 0OYHUCTKH.
PactBopenue TBepibIx BemiecTB. MaccoBast 10Jis BEIIECTBa B pacTBOPE. 3
3 | MpakTnyeckoe 3ansiTne
OuncTtka 3arps3HEHHON BOJIbI. Y CTpaHEHUE KECTKOCTH BOJIBI. 3
4 \ JlaGopaTopnasi paGora
Camocmosmenvuas paboma odyuarowuxcsi no y4eOHuKy. BBHIIOJIHEHHE TOMAIIHUX 3aJaHuil 1o | 3
pazzeny 3.
PactBopenue ra3os B xkuakoctu. KagectBo Bobl B FOxHO-CaxanuHcke.
Tema3.2. Conepxanue yueOHOTO MaTepuaa 11
Xumuyeckue mnpouecchbl | XuMHUECKUN cocTaB Bo3ayxa. ATMocdepa u knumar. O30HOBBIE JBIPHI. 2
B aTMocepe. 1 \ AtMocdepa u Kaumar.
3arpsizHeHue atMocepbl U ero UCTOUHUKH. O30HOBBIE JABIPHI. 1

2 | Atmocdepa u eé 3arpsizHenne.




Kucnotneie goxau. Kucnorsl u menoun. Ilokasarens KucaoTHOCTH pacTBOpoB pH.

3 ‘ Kuciornbie A0KAU, KUCJIOTHOCTH PaCTBOPOB.

MexaHnu3m 00pa3oBaHUs KHCIOTHBIX JOXAeH. OnpeeneHue KUCIOTHOCTH CPEIBI.

4 | JlaGoparopuas paGora

OmnpezeneHne XuMUIECKOTo cocTaBa atMochepsl. Mzmepenue yposHs CO».

5 \ JlabopaTropnasi padora

Camocmosamenvuas paboma odyuarowuxcsi no y4eOHuKy. BBIIOJIHEHHE IOMAIHUX 3aJaHUil 10
pazneny 3.

3arpszuenue atmocdeps! B IOxHo-Caxanuncke, Ha CaxanuHe.

CBOWCTBO KUCJIOT U TIEJNOYEH, BIUSIHUE COJIEH, KUCIIOT U IIEI0Yel Ha 3arpsi3HeHUE aTMOC(hEpHI.
Nuaukatopsl.

Tema 3.3.
Xumusa
yeJ0BeKa.

u

OpraHu3M

Coneprxkanne yaeOHOro MaTepuaa

XUMHUYeCcKrue DJIEMEHTHI B OpraHnusMeE 4YCJIOBCKa. OpFaHI/I'-IeCKI/Ie U HCOPraHU4YCCKHUEC BCHICCTBA.
OCHOBHBIC KHM3HESHHO HCO6XO}II/IMLIe COCOANHECHUA . 6em<1/1, YrJI€BOJbl, ) KUPBI, BUTAMUWHBIL.

1 ’ XHMMHYECKHI COCTAB OPraHHU3Ma Yel0BeKa.

A30Tconep>KamHe BE€IICCTBA, aMHUHOKUCIIOTHI. CTpOGHI/Ie OCIKOBEIX MOJICKYIIL.

2 ’ A3oTcoaepxanye BelecTBa, 0eJIKH.

Pob xupoB B oprannsme, XoJeCTepUH.

3 | Ciosxubie 3pupol, KupbL

VYreBoAbI-TIaBHBIA HMCTOYHUK DSHEpruu opranu3ma. Kiaccudukanus yrieBojaoB, CBOKWCTBa,
MIPpUMEHEHHE, HaX0XKJIEHUE B PUPOJIE.

4 | Yr/1eBobl-TJIABHbIN MCTOYHUK YHEPTUU OPraHU3Ma.

MI/IHepaJ'IBHBIC BCIICCTBA B IMTPOAYKTaX NMUTAHUsA, IIMIICBLIC ,I[O6aBKI/I. C6aHaHCI/IpOBaHHOC IIMTaHHUC.

5 | Mpaxrnueckoe 3ansiTue

Amnanm3 coctaBa MOJIOKA.

6 | JIabopaTopuas paGora

OnpeﬂeneHHe putamuHa C B HaIlMTKax.

7 | JIaGopartopuas paGora

OnpeneneHHe COJACPKaHUA KCJIC3a B IPOAYKTAX ITUTAHUSA.

8 \ JlaGopaTopnas paGora

Camocmosimenvhas paboma o06yuarWuxcs no y4eOHUKy: BBIOJHEHHE IOMAIHUX 3aJaHUN 110
pazneny 3.

MuHepaibHbIC BEIIECTBA B MPOJAYKTaX MUTAHUSA. JIUETHI.

Peghepamusnas paboma odbyuarowuxcs no npediazaemorl memamuxe:

PoJib pycCKHX yUEHBIX B CHHTE3€ M UCCIICIOBAHUHM OCHOBHBIX KU3HCHHO HEOOXOUMBIX COCIMHEHHIA.
MoJouHbI€ POYKTHI—B JIFOOOM BO3pacTe.




BuramuHel B HallleM IUTaHWUM.

Jl06GaBKH B MUIIEBBIX MPOIYKTAX.
I'enernuecku MOaM(PUINPOBAHHBIE TPOTYKTHI.
JIueTsl B )KU3HU CTYJICHTOB.

Paznen 4.
BUOJOTI'Us C DJIEMEHTAMMU DKOJIOT'NU

Tema 4. 1.

Conepkanue yd4eOHOro MaTepuaia

Hauoos1ee oomue
IpeACTABJIEHHS O KU3HH.

buonorus, eé B3amMocBsI3b ¢ dKogorueil. OcHoBbl Ouojsoruu. IloHsTtue <cku3Hb». OCHOBHBIE
MPU3HAKK JKUBOTO: MUTAHHE, JBIXaHHUE, BBIJICICHHUE, Pa3IpaKUMOCTh, TIOJABHKHOCTb, Pa3MHOKECHHE,
poct u pasuthe. [loHstue «opranusm». PasHooOpaszue JXHMBBIX OPraHHW3MOB, MPHUHITUIBI HX
KJIacCU(PHUKAIIUH.

1 | IoHsiTHS «KM3HB H OPraHu3M».

Knerka—enuuuiia CTpoeHHUsI W SKU3HEIEATEILHOCTH opraHu3Ma. OOMEH BEIIeCTB U TpEBpallcHHE
sHepruu B kietke. Mosiekyna JIHK—Hocutens HacaeacTBEHHON HH(POPMAIHH.

2 ’ K.neTKa—e;Ianua CTPOCHUSA M KUZHCACATCIbHOCTH OpraHiusma.

YpoBHM OpraHM3anuu JKWBOM TIPUPOJBL: KIETOYHBIM, OPraHU3MEHHBIM, HaJOpraHU3MEHHBIN.
OBOJIFOIMSA KUBOTO. JIBHKYIIME CHIIBI 3BOJIIOLIMU: HACIEACTBEHHOCTh, N3MEHYUBOCTh, €CTECTBEHHBIN
0TOO0D.

3 \ YPOBHHU OpraHu3ainum >KMBOM KJIETKH. JBOJJIOIUA KUBOTO.

PaccMoTpeHne KIeToK U TKaHEW B ONTHYECKUI MUKPOCKOTI.

4 | JlaGopaTopHas padora

Camocmosmenvuas paboma odyuarowuxcsi no y4eOHuUKy. BBIIOJIHEHHE IOMAIIHUX 3aJaHUM IO
pazaeny 4.
P3HOOOpa3ue KUBBIX OPraHU3MOB.

Tema 4.2.

Copeprkanue yueOHOro MaTepuana

14

Opranusm d4esnoBeka W

OpraHnsM YCJIIOBCKA. TKaHI/I, OpraHbl U CUCTCMbI OPIraHOB 4YCJIOBCKA.

OCHOBHBbIC NMPOABJICHHS]

1 | Opranmsm yenosexa.

€ro KM3HeaAesATCJIbHOCTH.

[TuTanue. 3HaueHUe NUTAHUSA JI POCTA, Pa3BUTHSA U KHU3HEIEATEIbHOCTH opranusma. IIumesapenue
Kak rpouecc pU3N4ecKor u xuMudeckoir 0o6paboTku nuuy. CucreMa MUILEBAPUTENIBHBIX OPIaHOB.
[IpenynpexaeHue MUIEBBIX OTPaBIEHUH—OPIOMIHOTO TU(a, AU3EHTEpUH, XoJiephl. ['acTpuT U uppo3
NIEYEHH KaK Pe3yJabTaT BIAMSIHUS QIKOT0JIsl U HUKOTHHA HA OPraHMu3M.

2 | Muranne n nnmeBapenne yenoBexa.

JlpIxaHHe OpPraHM3MOB KaK CHoco0 mosydeHus sHepruu. Oprasbl AbixaHus. JKU3HEHHas €MKOCTb
Jerkux. TpeHUpoBKa OpraHoB JAbIxaHHs. boje3HH opraHoB ApIXaHusd W UX npoduiakThka. Kypenue
Kak (hakTop pHcKa.

3 | JIbixanue opranusmMoB, opraHbl ALIXaHUs H MX GOJIE3HM.




JBmxenne. Koctu, MbIIIIBL, CYyXOKHIHSI—KOMIIOHEHTHI ONIOPHO-/IBUTaTEIbHON CUCTEMBI. MBbIIlIEUHbIE
JIBUKCHHUS W WX PErysaius. YTOMIICHHME MBI TPH CTATHYECKOW M JMHAMUYECKOW padore.
H3MeHenrne MbIIILBI TP TPEHUPOBKE, MOCAEACTBUSA TUNOAMHAMUK. [[pUurHBI HApYIIEHU OCAHKU U
pa3BUTHSA TJIOCKOCTOIHS.

4 | IBu:xenne. OnopHO-IBHraTeabHAs CHCTEMA Ye/TOBEKA.

BHyTpeHHsIs cpena opraHu3Ma: KpoOBb, TKaHEBas >KHAKOCTb, JuM@a. OCHOBHBIE (DYHKIHU KpPOBH.
KpoBenocnass cucrema. IMMyHHTET M MMMyHHas cucTeMa. bakrepuun W BUPYCHl KaK NpPUYHHA
MH(PEKITMOHHBIX 3200JIEBaHHA.

5 | BHyTpeHHSIS cpeaa Opranusma.

Bmmsuane HApKOTCHHBIX BEIICCTB HA Pa3BUTUC U 3J0POBLC YCJIOBCKA.

6 | MnamBuayaabHoe pasBHTHE OPraHM3MA.

N

Bmmsuane HAapKOTI'CHHBIX BEHICCTB.

7 | Mpakrnueckoe 3ansTne

HacnencrBennbie 1 BpoXKIeHHBIE 3a00JIEBaHNUS.

8 | Mpaxrnueckoe 3ansTne

JlelicTBre CIIIOHBI HA Kpaxmall.

9 | JIaGopartopHas paGora

YToMieHue IpH CTaTUYECKON U JMHAMUYECKON padoTe.

10 | JIaGoparopHas paGora

Camocmosamenvuas paboma odyuarowuxcsi no y4eOHUKy. BBHIIOJIHEHHE TOMAIIHUX 3aJaHUl IO
pazaeny 4.

WnnuBuayansHoe pasBuTHe opranu3ma. [losoBoe co3peBanue. MeHcTpyalusi U HOJUITIOLUS.
OmnonotBopenue. OOpa3oBaHMe U pa3BUTHE 3apojbllia U Moaa. bepemeHHOCTh U pojbl. Biusuue
HapKOTEHHBIX BellecTB (Tabaka, aJKOroJii, HApKOTUKOB) Ha pPa3BUTHUE M 3/I0POBbE UEJIOBEKa.
HacnenctBennbie n BpoxACHHBIC 3a00JIeBaHus, Tiepeaatonecs mojgoBbM myrem: CITUJI, cudunuc u

Ap-

Tema 4.3.
Ye10BeK U OKpYkKaOIIASA
cpena.

CopepxaHnue yueOHOro Marepuala

IlonsaTus 6I/IOFCOHCHO38., OKOCHUCTEMBI U 6I/IOC(1)€pBI. YCcTONUMBOCTE YKOCUCTEM.

1 \ Buocdepa n 3xocucTEMBI.

Bo3zaeiicTBrE 3KOJIOTHYECKUX q)aKTOpOB Ha OpraHu3M 4YCJIOBCKA U BJIMAHUC NCATCIBHOCTHU YCIIOBCKA
Ha OKPYXAaromyro Cpeay (HI[OXI/IMI/IKaTBI, IMPOMBINUICHHBIC OTXO/bI, pagualvs U Jpyruc 3arp5{3HeHI/IH).

2 | Autponorennoe Bo3eiicTeue Ha Guocdepy.

PanmonansHOE IMPUPOIOIIOJIL30BAHUC.

3 | Paunona/ibHOE MPHPOIONIOIL30BAHME,

AHTPONIOr€HHOE BO3JICHCTBHE Ha OKPY)KAIOIIYIO CPEIy.

4 \ IJKCKYPCHOHHOE 3aHATHE




Camocmosmenvhas paboma o00yuarOWUXCca NO Y4eOHUKY. BBIOJHEHHE IOMAIIHUX 33JaHUN T10
pazneny 4.

DKOJIOT0—3KOHOMHYECKHE TIOIXObI K TPHPOIOOXPAHHON IEATEIHHOCTH.

3arpsi3HeHHE BObI M BO3ayxa Ha CaxannHe, IPUYUHBI M CIIOCOOBI X PacIipOCTPaHEHMSL.

Tema4.4. CopepxaHue yueOHOT0o MaTepralia 2
O6o0menue 3HaHMH 10 | OCHOBHBIC KOHIICIIIMU PAa3BUTHUS €CTECTBO3HAHMSI 1
Kypcy 1 \ IIpakTnyeckoe 3aHsITHE
«EcrecTBO3HAHHEY. EcrecTBeHHO—Hay4Hasi OCHOBA COBPEMEHHBIX TEXHOJIOTHH. 1
2 \ IIpakTnueckoe 3aHsITHE
JAudpepeHnupoBaHHblii 324€T 110 IPONUIEHHOMY Kypcy «EcTrecTBO3HaHUE) 0
TemaTtuka KypcoBoi pabOThI (ITPOEKTA) (eciu npedycmompeHul) 0
CamocrositenpHas paboTa 00yJaronmxcs HaJl KypcoBO#M paboToii (ITPOEKTOM) (eciu npedycmompeHtvl) 10
Bcero: 98

Jli1st XapaKTepUCTHUKU YPOBHSI OCBOSHHSI y4eOHOTO MaTepralia UCIIOJIb3YIOTCS CIEAYIONIe 0003HAYCHUS:

1 — o3HakOMUTENbHBIN (y3HABaHUE paHee U3YUYEHHBIX 00BEKTOB, CBOMCTB);

2 — penpoyKTUBHBIHN (BBIMIOJHEHUE ACATEIBHOCTH 10 00pa3ily, HHCTPYKIIUHA WX M0 PyKOBOJCTBOM);

3 — IPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSITENILHOE BBITIOJIHEHUE IEATEIbHOCTH, pEIIeHHE TPOOIEMHBIX 3a7auy).




3. YCJIOBUS PEAJTU3ALIUU YYEBHOM TACIATLTAHBI n
MH®OPMAIIMOHHOE OBECIIEYEHUE OBYUEHUS

3.1. Tpe6oBaHusl K MUHUMAJbHOMY MaTepHaJIbHO-TeXHHYECKOMY 00ecre4yeHHn o
Peanmuzanmss  yueObHO#l — aucuumuimHbl  TpeOyeT  Hanmmyus — ydeOHOro  kaOuHera
EcrecTBo3Hanue.
Ob6opynoBanue yueOHOTO KaOMHETA:
> TI0CaJ0YHBIE MECTA MO KOJIMYECTBY OOYUaIOIMINXCS,
> paboyee MeCTO TMpernoAaBaress, OOOPYAOBaHHOE IEPCOHAIBHBIM KOMITBIOTEPOM C
JHMIIEH3UOHHBIM WJIM CBOOOJHBIM TPOTPAMMHBIM OOECIIE€YCHHUEM, COOTBETCTBYIOIINM
paszenaM TporpaMMbl M TIOAKIIOYEHHBIM K ceTdh Internet u cpeacTBamu BBIBOJA
3BYKOBOMW MH(pOpMaIny;

> KOMIUICKT yueOHO-HarISHbIX TocoOuit «EcTecTBO3HAHHEY;
> CKaHep;

> TpHUHTEP/IBETHOU;

> KCepoKc.

TexHuueckue cpeacTBa 00ydeHUs:

> MYJIbTUMEIHAIPOECKTOP;
MYJIbTUMEAUNHAS TOCKA;
JKpaH;
KOJIOHKH;
AIIEKTPOHHBIE YIEOHUKH;
3JIEKTPOHHBIEC SHIIMKIIOTICTUH.

YV V V V V

3.2. ITlepeyeHb peKoOMeHIYyeMbIX YUYeOHBbIX W3JaHUi, ONOJHUTEJLHOI JHUTEPATYpBhl,
HHTEpPHET-pecypcoB

YyeOHblie U3AaAHNA:
1. I'a6puensa B.C. Xumus 10-11 xmace / B.C. I'abpuensn. M.: [Ipoda, 2003. 188 c.
2. 'eapenmreitn JI1.D., Jux FO.M. ®dwusmkxa 10-11 kmacc / JI.O. D'enpedimrein., Juk
I0.U. M.: IIpocsemenue, 2005. 175 c.
3. Kamenckwuit A.A., KpukcynoB E.A., Tlaceunuk B.B. buonorus. Beenenue B o0uryro
ounosorust u 3kosoruto 9 xmacc / A.A. Kamenckuii., E.A. Kpukcynos., B.B. Tlaceunux
M.: IIpocBemienue, 2000. 195 c.
4. KacesroB B.A. ®usuka 10-11 xnacc / B.A. KacesnoB. M.: JIpoda, 2003. 198 c.
5. [Munckmii A.A., PazymoBckuii B.I'. ®usuka u actponomus 7, 8, 9 wmaccel /
A.A. Ilunckuii., B.I'. PazymoBckuii. M.: IIpocsemenune, 2000. 125 c.
6. Ileppikun A.B. @usuka 7, 8 knaccel / A.B. Ilepsimkun. M.: Ipoda, 2001. 120 c.
7. Poxnos B.b., Tpopumor C.b. Uenosek u ero 3a0posse 8§ kiacc / B.b. Poxnos., C.b.
Tpodumor. M.: IIpocsemenue, 2002. 112 c.
8. Casunkuna E.B., Jlorunosa I'.I1. XuMus s IIKOJ U KJIACCOB
couuanbHo-3koHOMHU4eckoro mnpoduins / E.B. CaBunkuna., I'.Il. Jlornnoa. M.: JIpoca,
2002. 117 c.

Jlono/JIHUTeIbHAS JINTEpaTypa:
1. Kpukcynos E.A., Ilaceunuk B.B. OcnoBbel o6mieit skosorun 10-11 kmace / E.A.
Kpukcynos., B.B. Ilaceunuk. M.: [Ipoda, 2005. 251 c.
2.Yepnosa H.M., TI'anymkun B.M. OcnoBbl o6mieit skosorun 10-11 kmacc / H.M.
Yepnosa, B.M. I'anymkun. M.: Ipoca, 2004. 304 c.
3. JIabkoBckuit B.b. 220 3amau mo ¢usMke ¢ pemeHUsIMH: KHHUra Juid yyamumxes 10-11
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HNuTepHeT-pecypcenl:
http://ru.wikipedia.org — CBoGoAHAasI SHIUKIIOTICANS
http://www.megabook.ru — Merasumuknonenust Kupusia u Medoaust
http://school-collection.edu.ru/catalog/pupil/ — Enunas xostexus
u(pPOBBIX 00pa30BaTEIBHBIX PECYPCOB (KaTaJor i 00yJaromerocs)
http://www.ege.edu.ru — MudopmarroHHbii mopran EAMHOro rocyapcTBEHHOTO SK3aMEHa.

4. KOHTPOJb U OLEHKA PE3VJLTATOB OCBOEHHUSI YYEBHOIl
JUCHUIINHBI

4.1. KoutpoJb pe3yabTaToB 00y4eHHUsl.

OO6pazoBareabHOE YUPEKJIEHHE, peaTu3yiollee MOATOTOBKY IO Y4eOHOW IUCIUTUIMHE,
ofecrieunBaeT OpraHu3altio U IPOBEJCHHE MPOMEKYTOUYHON aTTECTallMM M TEKYILEro KOHTPOJIs
WHJIMBUIYAIBHBIX 00pa30BaTENbHBIX JIOCTHKEHUH — JEMOHCTPUPYEMBIX OOYyJarOIIUMUCS
3HaHUM, YMEHUW U HABBIKOB.

Texymuii KOHTPOJIb TPOBOJUTCS MPENOAaBaTesieM B MPOLECCE MPOBENEHUS MPAKTHUYECKUX
3aHATUH U JA0OpAaTOPHBIX pabOT, TECTHPOBAHUSA, a TAaKXKE€ BBHITIOJHEHHUS OOYJarOIIMMUCS
WHIMBUIYTBHBIX 33JJaHUM, TPOCKTOB, UCCIIECOBAHUH.

Pe3yabTaTnl 00y4yeHust @opMBI U METOAbI KOHTPOJA M
(OCBOCHHBbIEC YMEHUS1, YCBOCHHbIC 3HAHUS) OLICHKH Pe3yJIbTATOB 00Y4YeHUs
yMeTh: Tekymmii KOHTPOJIb:

» TPUBOJIUTH TPHUMEPHI IKCIICPUMEHTOB W (WJIH) | » pPEHTHHrOBas OIICHKA 3HAHHIMA
HaOJIFOIEHUH 000CHOBBIBAIOIINX aTOMHO- 00ydJaronuxcs o AUCIUIUINHE
MOJIEKYJIIPHOE CTpPOCHHUE BEIIECTBA, (eKeMeCsTIHO).

CYLIECTBOBaHHE DSJEKTPOMArHUTHOTO IIOJIA H [TpoMexXyTOUHBIM KOHTPOJIb:
B3aMMOCBSI3b  DJICKTPUYECKOTO W MAarHUTHOTO | » PYOEKHBINM TECTOBBIA KOHTPOJIb
MOJIeH, BOJHOBBIE W KOPMYCKYJSPHBIE CBOMCTBA o Temam paszenos 1, 2, 3.4

CBETa, HEOOpaTHMMOCTh TEIUIOBBIX TIpolleccoB, | » PedepaTuBHas paboTa oOydaromuxcs
3aBUCHUMOCTh CBOWCTB BEIECTBA OT CTPYKTYpPHI o

MOJIEKYJ, 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM npeJiaraeMoi TeMaTHKe.

peakuuu OT TeMIlepaTypbl M KaTalu3aTOpOB, W TOroBBIi KOHTPOJIb:

KJICTOYHOE CTPOCHHE >KUBBIX OpraHu3MoB, poib | » | cemectp JOK

JIHK KaK HOCHUTEIS HacJeACTBEHHOM Il cemectp - nuddepeHnrpoBaHHbIN
uH(bopMallUY, SBOJIONUIO JKUBOW  MPUPOIBI, 3a4yeT

IpPEBpAIlEHUs]  SHEPIUM U BEPOSTHOCTHBIN
XapakTep NpPOLECCOB B JKUBOW U HEXHUBOH
IpUpoE, B3aMMOCBSI3b KOMIIOHEHTOB
9KOCHUCTEMBI, BJIMSHUE JAEATEIbHOCTH 4YellOBeKa
Ha 3KOCHCTEMBI;

» BBIIBUraTh THIOTE3bl M MpeIiaraTb IyTH HX
IIPOBEPKH,  JA€lNaTb  BBIBOABI HAa  OCHOBE
9KCIEPUMEHTAJIbHBIX JaHHBIX, IPEICTABICHHBIX B
BUJIe rpaduka, TaOJIUIbl WK AUarpaMMBbl;

» paboTaTh C €CTECTBEHHO-HAYYHOU MH(pOPMAIEH,
conepxareiics B coobmenusx CMU, nntepHer-
pecypcax, HaydyHO-TIONYJISPHOW  JHUTEpaType:

BJIQJICTh MeTOJaMHU TIOUCKa, BBIJICNIATD
CMBICJIOBYIO OCHOBY U OLIEHUBATh JOCTOBEPHOCTD
uHpOpMaInu;

» WCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS M YMEHHS
B IPAKTUYECKOMI



http://school-collection.edu.ru/catalog/pupil/

>

>

JACATCIBHOCTH H HOBCGI[HGBHOP'I KHU3HU  JJIA:
OLICHKH BIIMSHUWA Ha OpraHusm YCJI0BCKa
OJICKTPOMAIrHUTHBIX BOJIH W pPaJuOAKTHUBHBIX

U3JIy4CHU;
HHEPTOCOEpEKEHHUS;
0€301acHOTO  MCHOJIB30BaHUS MaTEpHATIOB |

XUMHUYECKUX BEUIECTB B OBITY;

nporIakTUKH WHPEKIUOHHBIX  3a00JIeBaHUH,
HUKOTMHOBOW, QJKOTOJIbBHOM W HAPKOTHYECKOU
3aBHCHUMOCTEH;

OCO3HAHHBIX JIMYHBIX JEUCTBUUA IO OXpaHe
OKpYKarollen Cpeibl.

3HATh:
» CMBICJT TIOHATHW: €CTECTBEHHO-HAYYHBIH METO]I
MO3HAHMUS, 3IEKTPOMArHUTHOE oJie,
3JIEKTPOMAarHUTHBIE BOJTHBI, KBaHT,

MEPUONYECKAN  3aKOH, XHMHUYECKas  CBS3b,
XAMUYECKas pPeakiusi, MaKpOMOJIeKysa, OeJoK,
KaTajamsarop, bepMeHT, KJIETKA,
mubdepennmanmst  knerox,  JAHK,  Bupyc,
Ouosnoruyeckas 3BoJIOLMS, OuopazHooOpasue,
OpraHu3M, TOIMYJSIMS, dKOCUcTeMa, Oumocdepa,
SHTPOTIHS, CAMOOPTaHHM3AIINS;

BKJIaJ] BENUKHUX VYUYEHBIX B (opMHpoBaHUE
COBPEMEHHOM €CTECTBEHHO-HAY4YHON KapTHUHBI
MUpa.

4.2. Ouenka pe3yJibTaTOB 00y4eHMsI.
OneHka HMHIUBUAYAIbHBIX OOpa30BaTENbHBIX NOCTIXKEHUH IO pe3yibTaTaM TEKYIEro
KOHTPOJISI IPOU3BOIUTCS B COOTBETCTBUU C YHUBEPCAIbHON IIKAIOH.

IIpouent KauyecTBeHHasi OmeHKa WHAMBHUAYAJbHBLIX 00pa3oBaTeIbHbIX
pe3yabTaTUBHOCTH JOCTHKEHM I

(mpaBUJIBLHBIX .

0TBETOR) 0aju1 (oTMeTKa) BepOAJIbHBIN aHAJIOT

85+100 5 OTJIMYHO

70 + 84 4 XOPOIIIO

52 +69 3 YAOBJIETBOPUTEIBHO

Menee 51 2 HE YJIOBJIETBOPUTEIHHO

Ha »rane HpOMe)KYTO"IHOI\/’I arreCraium 110

MCIHAHC KAaUCCTBCHHBIX OICHOK

HHAUBUAYAJIBbHBIX 06p830BaTeJ'IBHBIX JOCTYDKEHMI dK3aMEHAIITMOHHOM KOMHUCCHEHN OIPCACIIACTCA
HUHTCErpajJibHasA OLICHKA OCBOCHHBIX O6y‘{aIOH_[I/IMI/IC$I HpOCI)eCCI/IOHaJ'IBHHX )51 O6H.[I/IX KOMIIETEHITUM
KaK pEe3yJIbTAaTOB OCBOCHU A yqe6H0171 JAUCITUITIINHEI.




