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1. ITacnopT padoyeii nporpammbl aucuunauabl OY1.14 EcTrecTBO3HAHME

1.1. ObsacTh NpUMeHEHHUs] TPOrPAMMBI

Pabouass mporpamma mucuumumasl OY]l.14 EcrecTBo3HaHWE SBISETCS YacThiO MPOTPAMMBbI
[OJITOTOBKU CIEIUAIMCTOB CpeIHEro 3BEHA I'ocynapcTBeHHOIO OIOJIKETHOTO
npodeccuoHanbHOr0 0OpaszoBaTenbHOro yupexkaeHuss Mpkyrckoit ob6nactu  «boxanckuit
nenarormyeckuii  komiemxk  um.  JI. baH3apoBa» 10 CHEHHAIBHOCTH  CPEIOHErO
npodeccuonaibHoro obpazoBanus 44.02.05 KoppeknnoHnHas neaaroruka B Ha4adbHBIX Kjlaccax
(yrB. Ilpmkazom Nel393 or 27.10.2014). c¢ yderom TpeboBanuii dDenepalbHOTO
rOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApPTa CpeaHero oomiero o0Opa3oBaHUs(YTB).
[Tpukazom Ne413 ot 17.05.2012)

1.2. Mecto aucuuniaunsl B crpykrype IIICC3:

VYyebOuas muciumuaa OV].14 EctecTBO3HaHME SIBJISIETCS TUCLIUILTNHOMN
00meo0pa3oBaTeIbHOr0  IIMKJIa B COOTBETCTBUM €  TyMaHUTapHbIM  mpoduiem
npodeccuoHanbHOro 00pa3oBaHusa. Y POBEHb OCBOCHUS YUeOHON AUCIMILTUHBI B COOTBETCTBUU C
®I'OC cpennero obmiero oopazoBanus 6a30BbIN.

1.3. InanupyemMsble pe3yJbTaThbl OCBOCHHS Y4eOHOH AUCHUTIMHBI:
OcBoenue coaepxanus yueOHor nucuuruabl OY /.14 EcrecTBo3HaHue oOecrieunBaeT
JOCTI)KCHHUE CTYACHTAMU CIIEAYIOIIUX PE3yIbTaTOB:

JIUYHOCHHBIX:

® YCTOWYHMBBIA HMHTEPEC K HMCTOPUM U JIOCTHXKCHUSM B OOJIACTH ECTECTBCHHBIX HAYK,
YYBCTBO TOPJIOCTH 32 POCCUHCKUE €CTECTBEHHBIC HAYKH;

® TOTOBHOCTH K MPOJOJDKEHHIO 00pa30BaHMs, MOBBIIMICHUIO KBATM(MUKAINA B U30paHHON
podecCHOHATLHOM JIeATEIILHOCTH, UCIIOJB3YS 3HAHUS B 00JIaCTH €CTECTBCHHBIX HAYK;

e 00BEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIICTCHIIMH B 00JIACTH €CTECTBEHHBIX HAYK LIS
4eJoBeKa U 00IIeCTBa, yMEHHUE; MCIIOJIb30BaTh TEXHOJIOTMYECKHE TIOCTH)KEHUS B 001aCTH
(bH3I/IKI/I, XHUMHH, 6I/IOJIOFI/II/I IJId  ITOBBIINICHUS CO6CTB€HHOFO I/IHTGJ’IJ’IGKTY&HBHOFO
pa3BUTHA B BEIOpAHHOW MPOQeCCHOHATBHON AESITeTbHOCTH;

L] YMGHI/ISI HpOﬁHaHI/ISI/IPOBaTI) TEXHOI'CHHBIC IIOCJIICACTBUA JIA OKp}’)KaIOHICﬁ CpeI[I)I,
OBITOBOW M TIPOM3BOACTBEHHOH /I€ATEILHOCTH YETIOBEKA,;

L] TOTOBHOCTb CaMOCTOATCIIBHO I[O6BIBaTB HOBBIC JIs1 ce651 eCTeCTBeHHOHay‘-IHI)IG 3HaHUA,
MCHOJIB3YS /JISl 3TOTO AOCTYIHbIE HCTOYHUKU HHPOPMAIIIH;

® yMEHHE YMpaBisATh CBOEH MO3HABATENbHON IESITENBbHOCTHIO, MPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO UHTEIIEKTYaIbHOTO Pa3BUTHS;

L] YMGHI/IG BI)ICTpaI/IBaTI) KOHCTPYKTI/IBHI)IG B3aMMOOTHOIIICHUA B KOMAHIC II0 pemeHmo
001X 3a7a4 B 00JIACTH €CTECTBO3HAHUS;

MeTanpeaIMeTHbIX:

® OBJIaJICHUE YMEHUSMH M HaBbIKAMU PaA3JIMYHBIX BUJIOB MO3HABATEIbHOM NESATEIBHOCTU
JUTSl U3YYEHHMSI PAa3JIMUHBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

® TpPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUs (HAOIIOJEHNE, HAYYHBIH SKCTIEPUMEHT) JJIs
M3y4YeHUs PA3JTUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI MHpa, C KOTOPBIMHU
BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCHOHANBHOM cdepe;

® yYMEHHE ONPENENSATh 1EU U 3aJa4M JIeATeIbHOCTH, BRIOUPATh CPECTBA UX JTOCTHKEHUS
Ha MIPaKTHUKE;

® YMEHHE WCIOIb30BATh PA3IUYHBIE HMCTOYHHKU /JIA MOJYYEHHUS E€CTECTBEHHOHAYYHOU
nH(pOpMaIUK U OIEHUBATH €€ JOCTOBEPHOCTH IS IOCTHKEHUS TTOCTABICHHBIX IEIeH 1
3a/1a4;
npeomemmvix:



¢ chopMHPOBAHHOCTH MPEACTABICHUN O IEIOCTHOW COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHE MHUPA, O MPUPOJE KAK €IMHOM LIEJTOCTHOW CHUCTEME, O B3aMMOCBSA3U YEIIOBEKA,
MIPUPOJIBI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHo;

e BIAJICHHE 3HAHUSMU O Hauboyee BAXKHBIX OTKPBITUSAX U JOCTHKEHHMSX B 00JacTu
€CTECTBO3HAHMS, MOBIUSBIINX HA 3BOJIIOLUIO IPEJCTABICHUNA O IPUPOJIE, HA pa3BUTHE
TEXHHUKH U TEXHOJIOTHIA;

¢ chopMHPOBAHHOCTH YMEHHS MPUMEHSATh €CTECTBEHHOHAYYHbIE 3HAHMS 1711 OOBSCHEHUS
OKpYXKAlOIIMX  SIBJICHUW, COXpaHEHUs 370pOBbs, oOecredeHus Oe30MacCHOCTH
KU3BHEJCATCIILHOCTH,  OCpEKHOTO0  OTHOIICHHS K  NPUPOAC,  PAMHMOHAIBHOTO
MIPUPOIONOIB30BaHUS, a TAK)KE BHIMIOJIHEHHSI POJIM TPAMOTHOTO OTPeOUTENs;

e chopMHUPOBAHHOCTH MPEICTABICHHUI O HAYYHOM METO/IE TIO3HAHUS PUPOJIBI 1 CPEICTBAX
W3y4EHUST  MEramMupa, MakpoOMHpa W  MUKPOMHpA;  BIAJCHHE  OPUEMAMH
€CTECTBEHHOHAYYHBIX HAOJIOJCHH, OMBITOB, UCCIECIOBAHUIA U OLIEHKH JOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTATOB;

e BJAJICHUE NOHATUHHBIM aIlllapaTOM €CTECTBEHHBIX HAYyK, IMO3BOJIAIOIIMM [T0O3HABATh MHUP,
y4acTBOBaTh B JIUCKYCCHUSIX II0 €CTECTBEHHOHAay4YHBIM BOIIPOCAaM, HCIOJIb30BaTh
pa3inyHbIe UCTOYHUKUA MH(GOPMAIUH JIJISl IOJTOTOBKH COOCTBEHHBIX padOT, KPUTUUECKH
OTHOCUTHCS K coobmenusm CMU, coaepxaliuM HaydHYIO HHPOPMAIHUIO;

e chOpPMHUPOBAHHOCTh YMEHHI MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOT'O 3HAHHS JIJIS
KKIOr0 YeJIOBEKa, HE3aBUCHUMO OT €ro Mpo)eCCUOHATBHON ACSITEILHOCTH, Pa3indarh
(bakThl U OLIEHKU, CPAaBHUBATH OICHOYHBIC BBIBOJbI, BHJIETh HX CBSI3b C KPUTEPUIMU
OLICHOK U CBSA3b KPUTEPHUEB C ONPEACIEHHON CUCTEMOM IEHHOCTEM.

1.4. PexomeHnayeMoe KOJIMYECTBO YACOB HA OCBOeHHe padoueii mporpaMMbl
Y4eOHOH IMCUMILINHBI:

MaKCHMaJbHOU yueOHOU Harpy3ku oOydaromierocs 162 4., B TOM 4uce:
00s13aTeNIbHON ayJUTOPHOM yueOHOM Harpy3ku odydaromerocs 108 u.;
CaMOCTOATENIbHON paboThl oOyuatomierocs 54 u.



2. CTpyKkTypa u coaep:kaHue Y4eOHOM IMCUMILTUHBI
2.1. O0beM IUCHUIIMHBI M BUAbI Y4eOHBIX 3aAHATHI

Bun yueOHBIX 3aHATHI

Obvem uacos

MaxkcuMajibHasi ydeOHasi HATPY3Ka (Bcero) 162
Oobs13aTebHAs ayIUTOPHAs yueOHasi HArpy3Ka (Bcero) 108
B TOM YHCIIE:
TEOPETHYECKOE 00yICHHUE
MIPAKTHICCKHE 3aHATHS 14
nabopaTopHas paboTa 7
KonTtpomnsHbIe paboTHI 7
CamocTosiTebHasi padoTa o0y4alonierocs (Bcero) 54
B TOM YHCIIE:
[Ipesenrammn 22
Pedepar 20
Coo0lmeHus 9
Jloxman 1
Tabauiie! 1
Occe 1

DopMa NPOMEKYTOYHOM aTTECTALUU 10 JUCIMILIMHE AU (pPepeHIIUPOBAHHBbIH 3a4eT




2.2. TemaTuyeckuii nJjian u cogaep:kanue yuyeonou nucuumiannbl OY /.14 EcrectBo3HaHue

HaumeHoBaHue Conep:xanue yueOHOIr0 MaTepHaJia, Ja0opaTopHble padoThl M NPAKTHYECKHE 3aHATHS, OGneM 4acos YpoBeHn
pa3fieioB M TeM €caMoOCTOSAITe/IbHasI padoTa 00y4aronuxcs OCBOCHUS
1 2
3 4
Pasnen |. Pusuka 72
ConepkaHue yueOHOro Marepuaia 2
1. dwusnka - pyHgaMeHTanpHasi HayKa o IpUpoJie
Brenenne 2. EcrecTBeHHOHay4YHBIH METOJ ITO3HAHMSI, €0 BOZMOXKHOCTH U TPaHHIIBI IPHMEHHMOCTH. 2 1
3. Kpurepuu HayuHoro 3nanus. [IceBgoHayka
4. OcCHOBHBIC YePThl COBPEMEHHOI'0 €CTECTBO3HAHUS
Conepxanue yueOHOro MaTepuana 18
1 Kunemaruka. Mexanndeckoe nBmkeHne. Cucrema ordera. TpaeKTopus ABHKECHHUS. 2
[Iyts. [lepememienue. PaBHoMepHOE mpsiMonuHeHOE BHKeHUE. CKOPOCTh
2 OTHOCHUTENEHOCTh MEXaHWIECKOTO JIBIKCHHMS. 3aKOH CIIOKEHUS cKopocTeid. CpenHsis
CKOPOCTH IIPH PABHOMEPHOM JIBIDKCHHH. MTHOBEHHasI CKOPOCTh. PaBHOYCKOpeHHOE 2 1
IpsSMOJIMHEHHOE IBIKeHHE. Y ckopenne. CBoOOOJHOE MaJICHHE Tell.
3 Junamuxka. Macca u cuna. Bzaumonelictue ten. 3akoHbl JuHaMUKU. CHIIbI B IPUPOE: 2
YIPYTOCTh, TPEHHE, CHJIA TSHKECTH. 3aKOH BCEMHUPHOTO TSTOTEHUSI.
JlabopaTopHast pabota Nel. «VccnenoBanne 3aBHCHMOCTH CHIIBI TPEHUSI OT BEca TEIay. 1 2
4 3aKOoHbI COXpaHEHHs B MeXaHHKe. MIMIynbe Tena. 3aKoH COXpaHEeHHs UMITYJIbCa. 1
Tema 1.1. PeakTrBHOE ABHKEHHE.
Mexanuka 5 Mexanmdeckas padora. MomHocTs. MexaHmdeckas sHeprust. Knnetndaeckas sHepTus. 2
Kunernueckast sHeprus u pabota. 2
6 [ToTenmuanbHas YHEPTUSA B TPABUTAIIMOHHOM T10JIe. 3aKOH COXPAHEHHUS TOITHOM 1
MEeXaHHYeCKOH YHEPTHH.
7 KourposnbHas pabora 1
CamocrostensHas padora: CrucremMaTniyeckast mpopadboTKa KOHCIIEKTOB 3aHATHH, y4eOHOH 1
JIOTIOTHUTETILHOU TUTepaTyphl. Jcce «DPU3MKa U CIOPT»
Pemenne 3anau mo teme: «MexaHH4eCKOe IBI)KEHUE U €T0 XapaKTePUCTHKI» 6
Pemenne 3amau mo teme: «3aKOHBI TUHAMUKH»
Pemenne 3ama4 o teme: «3aKOHBI COXPAHEHIS
[oaroroska coobmennii «Cuibl B NpUpoJie U TEXHUKE», Macca Tesia MU CIOCOObI €€ N3MEpEHHUS)
Tema 1.2 CoJiepkaHne yueOHOro Marepuaia 15
OcHOBBI 1 MonekyinsipHas ¢pu3HKa. ATOMUCTHUECKAst TEOPHsI CTPOEHHS BelecTBa. Macchl 1 2 1,2
MOJICKYJISPHOI pa3Mepbl MOJIEKYJI.
puzuku u 2 TemnnoBoe IBUXKEHUE YACTHI] BellecTBa. bpoyHoBckoe ABmxeHue. neanbHblii ras. 2 3
TEPMOAMHAMUKH Temneparypa. YpaBHEHHE COCTOSIHUS HI€AJIBHOTO Ia3a.




3 Mopens xuaxoctu. [ToBepxHOCTHOE HaTsKEHME U cMaunBaHue. Kpucrannuueckue u
amop(HbIe BElIECTBa.

4 Tepmonnnamuka. BHyTpennsis osneprus. Pabora u TemnooTnaya Kak criocoosl
W3MCHEHHS BHYTPCHHEH SHEPTHH.

5 [lepBrlii 1 BTOPOI 3aKOH TEPMOJUHAMUKY. TENIOBbIE MAIIMHBI U UX IPUMEHEHHUE.

6 KontponsHas pabdora

CamocrostenbHas pabora: CucremMarnieckas IpopaboTKa KOHCIICKTOB 3aHATHH, YIeOHOH 1
JIOTIOTHUTENBHON UTepaTyphl. IloAroToBKa cooOmeHni Mo TeMaM «DKOIOTHIECKHE IPOOIIEMBI,
CBsI3aHHBIE C IPIMEHEHUEM TEIUIOBBIX MaIInH», «[IpobiaeMa sHeprocOepekeHUs»

Pewenue 3anau no teme «MKT cTpoenus BemecTsar»

Pemenne 3ama4d mo teme «OCHOBBI TEPMOJUHAMUKI

Tema 1.3.
OcHOBBI
IIEKTPOTMHAMHUKH

Coneprxanne yueOHOT0 MaTepHaa

17

1 Onexrpocratuka. BanmoeiicTBre 3apsyKeHHBIX TeN. DJIEKTPHUYSCKUHA 3apsiz.
3aKoH coXpaHEeHHsI dIEKTPUUECKOro 3apsiaa. 3akoH KyroHa.
DJIEKTPOCTAaTHYECKOE TOJI€, ETr0 OCHOBHBIE XapAKTEPUCTUKH U CBS3b MEKIY
HHUMMU.

2 ITocrostauBIN TOK. ITocTOAHHBIHN 21nekTpuUecKuil Tok. Cuia Toka,
HalpsDKeHUE, DIIEKTPHYECKOE CONpoTUBIIeHNe. 3akoH OMa Ui ydacTKa
3JIEKTPUYECKON LIETIH.

3 MaruuTHO€ 1moJjie. MarHUTHOE T0JIC M €r0 OCHOBHBIC XapaKTePUCTUKH.
JeiicTBre MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM. 3aKoH AmIepa.
DnekTpoABUraTenb. SIBleHNUE 3JIeKTPOMArHUTHOW HHAYKIHA

[Ipaktrueckoe 3ansTre Ne2. COOpKa NMEKTPHUIECKOM [IETTH, N3MEPEHUE CHIIBI TOKA U HANPSDKEHUS
Ha €€ Pa3IMYHbIX Y9aCTKaX.

JlabopaTopnast pabota Ne3. «V3mepeHune CHITbl TOKa W HANPSDKEHHS HA PA3IMYHBIX ydacTKax
JNEKTPUUECKOH Lenny.

CamocrositenbHas padota: CucreMarnieckas IpopaboTKa KOHCTIEKTOB 3aHATHN, YIeOHOH 1
JIOTIONTHUTEIBHOM uTepatypsl. [loaroroBka coodmeHmit mo temMam «lcmonp3oBanne
JNeKTpoABHUraTenei», «[lomydeHue u nepenava 3JIeKTPOIHEPTUm», «[ [puMeHeHHE TEILIOBOTO
JEHCTBHUSA DIEKTPUIECKOTO TOKa, « DIEKTPOU3MEPUTENIbHBIE IPHOOPEDY, «OTKpHITHE
IIEKTPUYIECKOTO TTOJIS»

Pemenue 3amgau o teme «MKT cTpoeHust BemecTBa»

Pemenne 3ana4 mo teme «OCHOBBI TEPMOAUHAMUKID)

KontpossHas pabora

Tema 1.4.
KoJjie0anus 1 BOJHEBI

CopepxaHue yaeOHOro Marepuaa

1 Mexaanueckue konedanus 1 BoaHbl. CBoOO HBIE KosteOanus. [lepuon,
4acToTa ¥ aMIUIUTya KoneOanuid. ['apMoHnYeckre KoaeOaHusl.
MexaHUYECKUE BOJHBI U X BHJIBL. 3BYKOBBIC BOJHEL Y IbTPO3BYKOBEIC
BOJTHBIL.

2 DJeKTpoMarHuTHbIE KosteOaHus U BOJHBL. CBOOOIHEI 3JISKTPOMAarHUTHBIE
kosieOanus. KosebaTenbpHbI KOHTYP. DIEKTPOMAarHUTHOE MOJIE.




3J'ICKTp0MaI‘HI/ITHI>IC BOJIHBI. CKOpOCTb QJICKTPOMArHuTHBIX BOJIH.

3 CBeToBbIEC BOJIHBL. PazBurne HpeﬂCTaBHCHI/Iﬁ O Ipupoae CBCTa. 3aKOHBI
OTpAXKCHUA U TPCJIOMJICHHUA CBETA. JIMH3bI. (DopMyﬂa TOHKOM JIUH3BI.

[pakriueckue 3ansatus Ne 4. Bugsl konebanmii. Pactipoctpanenue kxoiebaTesbHbIX IBUKEHUN B
Pa3IUYHBIX Cpeax.

. 2
JlabopatopHras pabota Ne5. «l3ydeHne xoneOaHI MaTEMaTHYECKOTO MasITHUKA»
JlabopatopHras pabota Ne 6. «/3y4uenne naTepYepeHINN U AUPAKIIAH CBETA»
CamocrostenbHas pabota: Cucremarnieckas IpopaboTKa KOHCTIEKTOB 3aHATHN, YIeOHOH 1
JOTIOTHUTENBHON uTepaTypbl. KoHenekT no teme «3BYK U €To XapaKTepUCTHKH» , «COBpeMeHHast
MoOOMIIEHAs cBA3bY. [loAroToBKa cooOmeHni o TeMaM «OnTrdaecKas CHEKTPOCKOIISI KaK METOT 4
M3yUICHUs COCTaBa BeUIeCTBa», «[IpakTHueckoe NCIoIbp30BaHNe TIEPEMEHHOTO TOKay», «Pa3BuTre
B3IJISIOB Ha ITPUPOJY CBeTay, «Pa3BuTHE CPENICTB CBSI3MY.
KonTposbHas paboTa 1
Tema 1.5. Cosiepkanue yueOHOro MaTepuaa 11
DJIeMeHTbI 1 KBanToBbIe cBOlicTBa cBeTa. KBanToBas rumnotesa [Inanka. dorosnekrpuucckuil 3¢ GexT. 2
KBAHTOBOH (QU3UKH YpaBHeHne DHHIITEIHA.
2 Odusuka aroma. Mogenu crpoenus aroma. Onbitel Pesepdopaa. 2
3 ®du3muKa aTOMHOTO 7pa U AJIeMEHTapHbIX JacThll. CocTaB U CTPOEHHE aTOMHOTO /pa. 2
Pal[ldoaKTI/IBHOCTI). Pa}lHO&KTHBHLIe N3JIYYCHUA U UX BOSI[eﬁCTBHe Ha ’)KUBBIC OPraHU3MBbI.
IIpaxktudeckue 3ausaTusa Ne7. /lnanekTHUECKOe eIMHCTBO BOJHOBBIX U KOPITYCKYJISPHBIX CBOWCTB
QJICKTPOMAriuTHOIO U3JIy4YCHUA
Mogpens atoma Pesepdopna. [Tocrynater Bopa. Atom Bogopoma mo bopy. 2
Pemenne 3amau mo teme «KBaHTOBBIE CBOMCTBA CBETAY.
Pemmenne 3amau o teme «PuU3MKa aTOMHOTO Apa M 3JEMEHTaPHBIX JaCTHID).
CamocrosiTensHas paboTa 00yJatomuXCsl.
Cocrasiienue npeseHtanuu PowerPoint o teme «Omnbitel JlebeneBay, «/laBieHue cBeray 2
IMoxaroroBka coobmiennii Ha Temy «Mozens atoma o bopy» ,«SnepHbIil B3phIB: IPHYUHEI U
TIOCJIC/ICTBHSAY, « JIa3epbl — HCTOYHUKH KOT'€PEHTHOTO M3ITydESHUS
KontponsHas pabora 1
Paszgen Il.
Xumus 45
BBenenue CopepxaHue yaeOHOro Marepuaa 1
1 Xumuueckas KapTUHa MUpPaA, KaK COCTAaBHAsI YaCTh €CTECTBEHHOHAYYHOI KapTUHBI MUPA.
Ponp xuMun B XKHU3HU cOBpeMeHHOTO o01mecTBa. [IpuMeHeHne TOCTHXEHUH COBpEeMEHHON 1
XMMHUH B TYMaHUTapHOH cepe NesTeIbHOCTH 00IeCTBa.
CopepxaHue yaeOHOro Marepuaa 25
Tema 2.1. O0mas u 1 OCHOBHBIE TIOHSATHSI W 3aKOHBI XWMHH. BemectBo. AtoM Mouekyna. XUMHYECKHA
HeopraHuyveckasi 2NIeMEHT ¥ (OpPMBI €ro cyliecTBoBaHus. [IpocThie M CiOXKHBIE BelecTBa. M3mepeHue 1
XUMHUS BemecTBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB M MOJICKYJI.
2 OTHOCHUTEIbLHBIE ATOMHAS B MOJICKYJIApHAsA MacCChI. KoauuectBo BCIICCTBA. IlocTostnHas 1




ABoragpo. Monspaas Macca. 3akoH ABorazpo. MoJsIpHbIE  00BEM  Ta3oB.
KonugecTBeHHble W3MEHEHHMS B XUMHUHM, KaKk 4YacTHBIM CilIydail 3aKOHOB Iepexoja
KOJIMYECTBCHHBIX N3MECHEHHUH B KAUECTBCHHBIE

CamocrostenpHas pabora oOywaromuxcs. IlogroroBka cooOmenus: «JIOMOHOCOB — «IIepBBIi
PYCCKHIl YHUBEPCUTET»

3 Ilepuonuueckuil 3akoH M I[EepUOIMYECKass CHUCTEMa XUMHUYECKMX a3yeMeHToB J[.M.
Menneneesa. Otkpritue [leproanmdaeckoro 3akona. [lepuognueckas cucreMa XUMHYECKUX
snemenToB JI.M1. MenneneeBa. 3HaUeHHE NEPHUOJMYECKOTO 3aKOHA W TIEPHOANIECCKOM
CHCTEMBI XUMHUUYECKHUX 1eMeHTOB J[.J1. Menneneesa st pa3BUTHs HAyKd M NOHMMaHHA
XMMHYECKOH KapTHHBI MUpa.

CamocrostenpHass pabora oOywaromuxcs. IlogroroBka coobmenms: «J.M. Mengenees 00
00pa30BaHUM U FOCYIaPCTBEHHOMN TOJUTUKEY

4 Crpoenue BemiecTBa. KoBajeHTHas CBs3b: HENOJsIpHAs U mojsipHas. VIOHHas CBS3b.
Karnons! u annonsl. MeTannanueckas cBsizb. BomopoHast CBs3b.

CamocrosiTenbHas padora ooyuaromnuxcs. CocTaBieHuHe npe3eHTaluii: « TUIbl XUMUYIESCKOH CBSI3UY,
«TUIBI KPUCTALIHYCCKUX periéroky». CocTaBIeHUE IEKTPOHHBIX U JJIEKTPOrpapuuecKux (popMy
ATOMOB XMMHUYECKHX DJICMCHTOB.

5 Bopa. PactBopel. Boma Bokpyr Hac. ®Pu3znueckue M XHMMHYECKHME CBOWCTBA BOJIBI.
OrnpecHeHre BOJIbl. ArperaTHble COCTOSHHSI BOJIBL..

Jlabopatopras padota Ne§. «OmpezaencHue COACpKaHMs XUMHUCCKUX JICMECHTOB U BEIICCTB B
MOJIOKE U IPYTUX HAMKMTKAX, B IPOJIYKTaX MUTAHUS»

CamocrostensHas pabora odydaromuxcs. CocraBienue pedepaToB, HHOOPMAMOHHBIX KapTOUEK -
CXeM WJIM NPE3CHTAlMi 10 TeMe «3HaueHHEe XUMHUYECKHX HJIEMEHTOB M XMMHYECKHX COCIMHEHHUH
JUIT OpraHm3Ma desoBeka», «PacTBopel Bokpyr Hacy, «[lyTm pemeHus npoOJeMbl HEXBAaTKH
npecHoi Boapl» CoBpeMeHHbIE METO/IbI 00e33apa’KUBaHUSI BOJIBL.

6 Xumnyeckue peakuuu. [loHsTHE 0 XMMHUYECKOH peakuuu. TUIbl XUMUYECKHX pEaKLUM.
CKOpPOCTh peaknuu u (JaKTOPBI, OT KOTOPBIX OHA 3aBUCHT.

CamocrositensHas pabora oOydarommxcs. [Tonbop ko03(h(UINEHTOB B XMMHYECKHX PEAKIHSX.
CocraBiieHHE OKHCIUTEILHO-BOCCTAHOBHUTEINILHBIX PEaKIUil M peakuuii HOHHOTO OOMeHa.

7 Knaccudukanus HEOPraHWYECKHX COCTUHEHHH W WX CBOWCTBA: OKCHABI, KHCIOTHI,
OCHOBAHHS, COJIH.

[Tonstue ruaponmse coneir. Cpeaa BOIHBIX PACTBOPOB COJICH: KHCNas, HEHTpasbHas,
mienouHas. Bogopoaueiit mokazatens (pH) pactBopa.

ITpaktuaeckoe 3ansatue Ne9. Onpenenenue pH pactBopa.

8 Mertamiel. O01IHe HU3nIecKre 1 XUMUICCKHE CBOWCTBA METAIIIOB.
Hemeramner. OOmas XapakTepHUCTHKa TJIaBHBIX MOATPYIINT HEMETaUIOB Ha TpUMeEpe
TaJIOTEHOB.

Baxneiimue COCIMHCHUS MCTAJJIOB W HEMETAJUIOB B MHNPUPOAC U XO3SHCTBEHHOU
JACATCIbHOCTH YCJIOBCKA.

ITpaktnyeckoe 3anstue Nel(. BzaumoaelcTBre METAIUIOB ¢ PACTBOPAMHU KUCIIOT U COJEH.

CaMocTosTenbHas pa60Ta o6yqalom1/1xc;1. HO,Z[I‘OTOBK& COO6IIICHI/I$I 10 TEMC: «OxpaHa
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0pr>i<a}omeﬁ Cpeabl OT XUMHYCCKOI'O 3arpsA3HCHUA», <<3aHII/ITa 030HOBOT'O 9KpaHa OT XUMHYCCKOT'O
3arpA3HCHUSAD.

CosiepkaHue yueOHOro MaTepuaa 9
1 OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOEHHUS OPTaHMYECKUX COeIUHEHHH. MHoroobOpasue 1
opraHuyecKux coeanHeHui. Ilonarue nzomepuu.
2 YrieBonsl mIpeneNnpHBIE W HENPEAETbHBIE YIIEBONOPOABL. Peaknmy moanMepu3amnuu. 1
[TprposHBIe HCTOYHUKH YTIIEBOAOPOIOB.
CamocrostenpHass ~ pabota  oOydarommuxcs.  OKOJIOTHYECKHE  aCIEKTHI  HCIIONB30BAHUS
YTJIEBOJOPOIHOTO CHIPhSL. YTJICBOABI, KAK OCHOBA MEKTYHAPOIHOTO COTPYIHUYECTBA U BAKHEHIIINH 1
HCTOYHUK (hopMupoBaHus Oromxera PO.
Tema 2.2. 3 Kucnoponoconepxamiue OpTraHNYECKHE BEIIECTBA. IIpencraBurenu
Opranunyeckast XuMHst KHUCJIOPOIOCOEPKAILMX OPraHUYECKUX COCOUHEHMI: METUJIOBBIA U 3THUJIOBBIA CIUPTHI, 1
TIIMIEPHH, YKCYCHAs KHCIIOTa
4 JKuphbi kak ciI0KHBIC dDUPBL. 1
YrieBoJpl: TIH0K03a, Kpaxmall, [eJUTI0I03a.
CamocrosiTenbHas paboTa 00y4Jaronmxcst. ITAaHON: BeIuvaiiiiee 6J1aro 1 CTPAIIHOE 3710. 1
5 A3oTcoeprKaIiue OpraHMYECKUE COCTUHCHUS: aMUHBI, AaMUHOKHCIIOTBI, OCIIKH. 1
CamocrositennpHass pabora oOyuwatomuxcsi. [IpuMeHeHMe TIONIMMEPOB B  INPHKIATHOM H 1
KJIACCHYECKOM M300pa3UTEIbHOM HCKYCCTBE.
CosiepkaHue yueOHOro MaTepuaa 9
1 XuMH U OpPraHu3M 4eJIOBeKa. XHUMHUUYECKHE D3JIEMEHTbl B OpraHU3ME YEJIOBEKa.
OpraHuyeckre M HEOPraHMYECKHe BeIlecTBAa. MHMHepanbHble BEIIECTBA B NPOIYKTax 2
IMHUTaHUs, ITUIICBBIC )1063.BKI/I.
CamocTrosTtenpHas pabora oOydatonuxcs. COaaHCUPOBAHHOE TUTAHNE 1
2 Xumus B OpITy. Boma. KagectBo Boapl. Moroniue W YHUCTSIIHE CPENCTBA. 1
IpaBusa 6e30macHOi pabOTHI CO CPEeICTBAMH OBITOBOM XHMUH.
T 23 ITpaktuueckoe 3anatue Nel 1. Permenue 3aau. 1
XI/IM::I::?/I )I.Cl/I.SHb [MpakTrueckue 3ansitust Nel2: «OnpeseneHue cojiepanusi mpumeceil B BoJe» 1
[MpakTryeckue 3ansitust Nel3: «OuncTKa 3arpsi3HEHHOM BOJIbl. Y CTpaHEHUE KECTKOCTH BOJIBIY
Ipaktuueckue 3austus Nel4: «OnpeaeneHine XUMAYECKHUX BelecTB B atMmochepe. M3mepenune 1
ypoBHs1 COo»
[paxrraeckue 3ansaTus NelS: «MexaHn3M o0pa3oBaHHS KUCIOTHEIX HOKeH. M3yueHne 1
KHCJIOTHOCTHU TTOYBBI»
CamocrostensHas pabota ooyyaromuxcs. Cocrasienne pedeparoB WM NPe3eHTAUH 110 TeMe
«Bona Kak NCTOYHMK XHM3HH YeJIOBEKa U )KUBOM NMPHUPOAbD» « O30HOBBIE JBIPBI», «KncioTHbIe 1
JIOKTH.
KonrponbHas pabora 1
Pazpea 111
OcHoBbI 0011eH 45
0MO0JIOTHH
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Tema 3.1. Han6osnee | Coxepikanue yueOHOro MaTepuaia 10
o0mue 1 HUcropwust pa3Butust bnonorun. Metos! uccienoBanus B Onosioruu. CyIiHOCTb XKHU3HU U 1
NpeCcTaBJCHHUS O CBOMCTBA JKMBOT0. YPOBHH OpPTraHMU3aIMHY )KUBOH MaTEpHHU.
JKU3HH 2 Mertons! nutonoruu. Kierounas teopust. OcoO€HHOCTH XMMHUUYECKOTO COCTaBa KJIETKH. Ponb
BOJIbI, MUHEPAIGHBIX BEIECTB, YTIIEBO/IOB, JIUIHAAOB U HYKICHHOBBIX KHUCIIOT B 3
JKU3HEIEATENFHOCTH KIeTKH. CTpoeHne U pyHKIn 0enkoB. ATD.
IIpaxTtrdeckoe 3ansTre Nel6 CpaBHHUTEIbHAS XapaKTEPUCTHKA )KHBOTHOW M PACTUTEIFHOM KIICTKH. 1
Ipaxrraeckue 3ausaTus Nel7: «PaccmaTpiuBaHue KIETOK M TKAHEH B ONITHYECKUH MUKPOCKOID) 1
CamocrostenpHas pabora obOyuarommxcs. CocraBiieHHe pedepaToB, TUIAKTUIECKUX KapTOUYEK -
CXeM WM mpe3eHTanuil mo teme «KieTka — Kak OCHOBHAs €AWHHIA CTPOSHHS OpraHu3Ma U €ro 4
KU3HE00ECICUCHUSY.
Conepxkanue yueOHOro MaTepuana 9
1 Crpoenne kietkn. CXOJICTBA U Pa3iIHYUs B CTPOCHUH IPOKAPUOTHICCKUX U 1
9YKapHOTHYECKHUX KIIETOK.
2 Hexnerounsie ¢popmel xxu3Hu. Bupycsl u Oaktepruodarm. 1
3 OOMeH BemIeCTB W PHEPTUH B KIETKe. JHEPreTHYecKHid M IuiacTudeckuii oomeH. [Iutanme 1
Tema 3.2. Sl
Kierka 4 ITutanue xnetku. @orocuHTe3. XEMOCUHTES. 1
5 I'enetnueckuii koa. Tpanckpunuusa. CuaTe3 6€7IKOB. Perynaius TpaHCKpUIINUY | 1
TPaHCJISIIMY B KJIETKE M OpraHu3Me.
[TpakTrueckoe 3anstue Nel8. CocraBieHne cpaBHUTENbHON Tabauibl «Muto3. AMuTo3. Meiio3» 1
[pakTrueckue 3anatust Nel9: «/3yueHne cTpoeHus KJIETOK KPOBH YeNIOBEKa, CPABHEHHE CTPOCHHS 1
PaCTUTCIIbHON W )KUBOTHOM KJICTOK IO MUKPOCKOIIOM»
CamocrositenbHas pabora oOyuaromuxcs. CocraBinenue pedepaToB WIM NPE3CHTALUI MO Teme 2
«Bupycel 1 ux BO3JICHCTBUE HA YEIOBEKA»
Tema 3.3. Conep:xaHue yueOHOro MaTrepuaa 4
Pa3sMHoOKeHUE U 1 DopMbI pa3MHOXKEHHUSI OPTAaHU3MOB: 0€CI0JI0e U TTOJIOBOE 1
UHAMBHIYaJIbHOE 2 Pa3BuTHE MOJIOBBIX KIIETOK. 1
pa3BuTHE 3 OMmJI010TBOPEHHE. 1
OPraHu3MoB 4 OHTOTeHe3 1
CopepxaHue yaeOHOro Marepuaia 8
1 VicTopus pa3BuTus reHeTUKU. | HOpHI0TIOrHUeCKU METOS,. 1
2 3aKOHOMEPHOCTH HACJIEIOBAHUSI.
3 XpoMOcOMHasl TeOpHsi HACIeICTBEHHOCTH. lLluToruia3maruueckas HAacIEJCTBEHHOCTb.
Tema 3.4, I'eHeTHueCcKOe Onpe/ieeHne moJa.
OCHOBBI FeHETHKH 4 M3menunBoCcTh. Busibl M Ipu4MHbBI MyTalui. 1
IIpaxTrdeckas padora Ne 20. CpaBHEHHE MOTHOPHIHOTO U AUTHOPHUIHOTO CKPEIINBAHHS. 1
Perienue 3a/1au 1o reHeTHKE.
CamocrositenisHass  pabora. Ilpesentanum, pedeparsl, coobmenust Ha Temy: «I[IpobGremsl 3

TEHETHYECKOH 0€30MacCHOCTH.
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ConepkaHue yueOHOro Marepuaia 4
Tema 3.5. 1 Passurue sBomonuonHoro yuenus Y. Jlapsuna. Bun, ero kpurepuu. [lonmynsnuu. 1
OcHoOBBI y4yeHus 00 2 EcrectBenHbIi 0TOOp U ero ¢popmel. BunoodpazoBanue. MakposBoronusl. 1
3BOJIIOLHH CamocrositensHas pabora oOywarommxcs. [IpeseHranuu Ha Temy: «[J1aBHble HarpaBiIeHUs 2
SBOJIIOIIMY OPTaHUYECKOr0 MUPA.
CosiepkaHne yueOHOro MaTepuaa 3
Tema 6.6. 1 OCHOBHBIE METO/IbI CEJICKIIMY ¥ OMOTEXHOJIOTHH. 1
OcHOBBI ceJIeKIINH IpakTryeckas pabora Ne 21. CocraBnenne Tadmuilpl «MeTOIbI CEIeKIInY 1
OMOTEeXHOJIOT MU CamocrositenbHass pabora oOywarommxcs. [IpeseHTanuu, Jokianpl, pedeparbl Ha TeMy: 1
CoBpeMEeHHOE COCTOSIHHE M ITEPCIIEKTUBB OMOTEXHOIOTHH.
Conepxanue yueOHOro MaTrepuana 4
1 [Tono)xeHne uenoBeKa B CHCTEME KHUBOTHOTO MHUpA.
3.7. AuTpomnoreses 2 OCHOBHBIE CTaJUH AHTPOIIOTEHE3A. 4
3 JIBIXKyIue CHIIbl aHTPOTIOTeHE3a.
4 [Tpaponnna genoBeka. Packl 1 MX MPOMCXOXKICHUE
Conepkanne y4eOHOTO MaTepuana 6
1 I'MnoTe3sl MPONCXOXKICHUS KHU3HU.
Tema 3.8. 1
2 Oomonus Onochepsl
IBoJonus duocgepsnl
CamocrostensHas pabdota obOydarommxcs. [IpesenTtanust «OcHOBHBIC 3Tambl Pa3BUTHS XKU3HM Ha 4
3emne» 1 «AHTPONIOTEHHOE BO3AEHCTBHE Ha Onocdepy
KontponsHas pabora 1
Bcero 108/54
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3. YcioBuS peajiM3aliui Y4eOHOH M CIUTLIHHBI

3.1. O6pa3oBareibHbIe TEXHOJIOTHHI

3.1.1. OOpa3oBarenbHble TEXHOJIOTMH, HCIOJNb3YEMbIE IPU peANM3aLMU PA3JINYHBIX BUIOB
y4eOHBIX 3aHATHH:

- HH(bOpMaI_[I/IOHHO'KOMMYHI/IKaI_[I/IOHHBIe TGXHOHOFHﬁ;

- TCXHOJIOI'HUA HpO6JIeMHOI‘O HU3YyUCHUA.

3.2. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHn o

Peanuzanus y4eOHON AMCHUIUIMHBI TpeOyeT HalIu4yusi y4eOHOro KaOMHETa eCTECTBO3HAHUS, B
KOTOPOM HMEETCs BO3MOXKHOCTh 00ecneunTh CBOOOMHBIA nocTynm B HWHTepHET BO Bpems
y4eOHOT0 3aHATHS U B NIEPHOJ] BHEYUEOHOI 1eATEeIbHOCTH 00yYarOINXCS.

Ob6opynoBanue yueOHOro kabuHera:

1. PaGouee mecto npenoaaBares;

2. TlocagouHble MecTa IO KOJIMUYECTBY O0YUarOIUXCS;
3. AynuTopHas AOCKa JJIsl MHChMa,

4. KommuekT yueOHO-MeTOJMUECKON JOKYMEHTAIUH:

— depgepanbHblii  TOCYAAPCTBEHHBIM  00pa30BaTeNbHBI  CTAHAAPT  CPEIAHErO
npoecCHOHAIBHOTO ~ o0pa3oBaHMsl MO  chHenuayibHOCTH  JlomiKonbHOE
oOpasoBaHue;

— IIpumepnas nporpamma yueOHOI TUCHUIUINHBI;

— Pabouas mporpamma y4eOHOM TUCIUTUTMHEI ¢ aHHOTAIIUCH;

—  Y4eOHO-MEeTOIMYECKUI KOMIIEKC YueOHON AUCLMILINHBL,

— Meroauueckne PEKOMEHIANWU TI0 BBIIOJHEHUIO CAMOCTOSITENBHOW paboTHI
00ydJaromuxcs;

— KoMIUIEeKT OIIEHOUHBIX CPEJICTB M0 Y4eOHO! AUCIUIIIUHE;

— VYyeOHas, METOMYECKAs JINTEpATypa MO yueOHOM TUCIUITIMHE;

5. Kowmmnekt pazgarouHoro marepuana (pUCyHKH, TaOIHUIIbI);
6. KaproTeka cnaii1oBbIX Ipe3eHTAMNA 0 TeMaM AUCHUIUINHBL;

TexHuueckue cpeincTBa OOydeHHsS: KOMIIBIOTEp C BBIXOJOM B HHTEpHET; JKpaH,
MyJIbTUMEANIHOE 000pyI0BaHUE, IPUHTEDP, CKAHEP.

3.2. UndopmanuonHoe odecrneyenne o0yueHust
ITepedyenn pexoMeHayeMbIX y4eOHbIX H31aHui, IHTepHET-pecypcoB, NONOJIHUTEIbHON
JIMTEepaTypbl
OCHOBHBIE UICTOUHUKU:
1. OG6mas 6uonorus 10-11 xnacc. A.A. Kamenckuii, E.A.Kpukcynos, B.B. [1aceunuk. — M:
ITpocsemienue, 2018
2. ®wmswuka 10 kmace. M. 4. Msxkumies, B.B. byxosues, H.H. Corckwuii. — M: TIpoceemenue,
2018
3. ®wmsuka 11 xnace. M.S. Msxkumies. B.B. bByxosues, H.H. Cotckuii. — M: [IpocBemenue,
2018
4. Xumus 10 knace. I'.E.Pymsurtuc. — M: Ilpocsenienue, 2018
5. Xumus 11 knacc. I'.E.Pyasutuc. — M: Ilpocsemenue, 2018
JlononHUTEIbHBIE UCTOYHUKU:
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9.

EcrectBo3znanue 10 knacc. M.JO.Anekcammuna. [Ipocsemenune. 2008

EcrectBo3nanue 11 knacc. U.FO.Anekcammuna. [Ipocsemenue. 2008

EcrectBo3nanue. Cioapse. B.J[.Ionne. «boinbmas coBerckast sHuukiaoneaus». 2003
O6mas 6uonorus. [1.K.benses. [Ipocsemenue 2003

Ocnosbl 6nonorun. A.A.Kamenckuii. Jx3amen 2004

OcHoBBI coBpeMmeHHOro ectecTBo3Hanust u 3kojorun. C.C.TumodeeBa. DK3AMEH.
2004

Oo6wag 6uonorus. B.M.Koucranatunos. Axkagemus. 2006

TonkoBbiii  gusnueckuii ciosapb. A.B.bproxanos, I'.E.Ilycroamos, B.WU. Pwianuk.
«Pycckuit s3p1x». 1987

DOHIMKIIONEINYEeCKU clloBaph r0HOTro Onosora. [lenaroruka. 1986

I/IHTepHeT - HICTOYHHUKMU.

1.

2.
3.
4

Buoypoxuhttp://biouroki.ru/

buonorus genoseka http://humbio.ru/

Bupryanbnas oOpa3oBarenbhas 1adoparopus http://www.virtulab.net/

HBonra - xumus u
ouonorushttp://oadk.at.ua/lond/biolodgiiainteraktivnyevideolaboratornye biolodgiia
[78/

Hayka, Texunuka, nzooperenus sciential.ru
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4. KoHTpPOJIb M OLIeHKA Pe3yJIbTATOB OCBOCHHUS Y4eOHOM TUCHUIIINHBI

Texymmii KOHTPOJb YCIIEBAEMOCTH W OIICHKAa PE3YJIbTAaTOB OCBOCHUS YYEOHOW IWCIUILIIMHBI
OCYILIECTBIISIETCSL IIPENOJaBaTesieM B IPOLECCE MPOBEACHHUS NPAKTUYECKUX 3aHATUNA U
71a00paTOPHBIX PadOT, TECTUPOBAHUS, & TAKXKE BBIIOJHEHUSI 00YJYArOIIMMUCS WHANBUYaTbHbBIX
3alaHUM, IPOEKTOB, UCCIICIOBAHUM.

Pe3ysbTaThl 00yueHHs

@DopMBbI M METOAbI KOHTPOJISI U OLIEeHKH
pe3yJIbTaTOB 00y4YeHust

JIUYHOCHIHblIE:

YCTONYUBBIN UHTEPEC K UCTOPUH U JOCTHKEHHSIM B
00J1aCTH €CTECTBEHHBIX HAYK, YYBCTBO FOPJOCTH 32
POCCHICKHE €CTECTBEHHBIC HAYKH;

TFOTOBHOCTH K MPOAOJDKEHHIO 00pa30BaHHUs,
MTOBBIICHUIO KBATH(UKAIINH B U30paHHOI
podeCCHOHANBLHOMN NEeITEIbHOCTH, UCTIONB3Ys
3HAHHS B 00JIACTH €CTECTBEHHBIX HAYK;
00BbEKTHBHOE OCO3HAHNE 3HAUMMOCTH
KOMHeTeHI_lI/Iﬁ B O6J'IaCTI/I CCTCCTBCHHBIX HayK JJIs
YelIoBeKa U 00IIECTBa, YMEHHE; UCTIONIB30BaTh
TEXHOJIOTUYCCKUE TOCTHKCHUS B 00J1aCTH (PU3UKH,
XHUMHUH, 6I/IOJ'IOFI/II/I JJISI TIOBBIIIICHU S CO6CTBCHHOFO
MHTEIJICKTYaIbHOTO Pa3BUTHUSI B BEIOPAHHOM
podeCCHOHANBLHOMN NESITENbHOCTH;

YMEHUsI IPOAHATH3UPOBATh TEXHOTCHHBIE
MOCJIEACTBHS AJISI OKPYIKAOLIEH cpe/ibl, OBITOBOM U
MPOM3BOICTBEHHOM ESITEIILHOCTU YeIOBEKA,;
TOTOBHOCTH CAMOCTOSITENILHO JOOBIBATH HOBBIE IS
Ce6ﬂ eCTeCTBeHHOHayLIHI)Ie 3HaHu, I/ICHOJ'II:3y$I IS
3TOro I[OCTyHHI)Ie HUCTOYHUKHU I/IHq)OpMaL[I/II/I;
YMEHHUE YIpaBIsATh CBOEH NT03HABATEIbHOU
JeSITeTIbHOCTBIO, TIPOBOJMTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJUICKTYaIbHOTO Pa3BUTHS,
yMeHI/Ie BI)ICTpaI/IBaTL KOHCprKTI/IBHLIe
B3aUMOOTHOIIIEHHSI B KOMaH/I€ 110 PEIICHUIO 00IINX
3a/1a4 B 00JIACTH €CTECTBO3HAHUS,

Memanpeomemnbte:

OBJIaJICHHE YMCHUSIMHU M HAaBBIKAMH Pa3InYHBIX
BUJIOB [T03HABATEIBHOMN JEeATEIEHOCTH IS
M3Y4YEHUS Pa3INuHBIX CTOPOH OKPYIKAIOILIETO
€CTECTBEHHOT'O MHPa;

MPUMEHEHNE OCHOBHBIX METOJIOB IO3HAHUS
(mabiroieHre, HayYHBIN SKCIIEPUMEHT) IS
W3Y4YECHUS Pa3INuHBIX CTOPOH
€CTECTBEHHOHAYYHOW KapTHHBI MHPa, C KOTOPBIMH
BO3HHUKAET HEOOXOAUMOCTh CTAIKUBATHCS B
pogeccHOHANBHOI chepe;

YMCHHE ONpPEEIIATh LIS U 331241 e TeIbHOCTH,
BBIOMPATH CPEACTBA MX HOCTIIKCHHS Ha MPaKTHKE;
YMEHHE HCIOJIb30BaTh Pa3InuHble HCTOUHUKH IS
MOJIYYeHHs] €CTECTBEHHOHAYYHOU HH(POPMAIMH 1
OLIEHUBATh €€ JOCTOBEPHOCTD /IS JOCTHIKEHHS
MOCTAaBJICHHBIX IIEJICH U 3a/1a4;

npeomemnole:

chopMHUpPOBAaHHOCTH MPEACTABICHUH O IIEITOCTHOM
COBPEMEHHOM €CTeCTBEHHOHAYYHOH KapTHHE MHUPA,
0 MpUPOJIE KaK €AMHOH 1IeJI0OCTHOH cucTeme, O
B3aMMOCBSI3H YEJIOBEKA, IPUPOIBI U OOIIECTBA; O
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacmTabax

- KOHTPOJIb 32 BBIIIOJHEHUEM CAMOCTOSTEIBHOI
paboThI CTYyICHTOB

- pemieHre MPOOJEMHBIX W JIOTHYECKUX 3a/1ad
HAa YCTaHOBJICHHUH IPUINHHO-CJICICTBCHHBIX
19:3:15 7

- pelmeHre Ka4YeCTBEHHBIX 3a7a4

- m1abopaTopHbIC PabOThI

- KOHTPOJIbHBIE PaOOTHI

- KOHTPOJIb 32 YMEHUEM paboTath C
Pa3IMYHBIMI HCTOYHUKaMHU HH(OpMAIHA

(cripaBoyHMKamMH, MIHTEpHET-pecypcamMu U T.11.)

-TBOPYECKHE paboThI
ucrioigp3oBanueM UKT

CTYACHTOB C
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Bcenennoi;

BJIaZICHUE 3HAHUAMH O HanboJiee BaXKHBIX
OTKPBITHSX U JOCTHXEHHUSIX B 00nacTu
€CTECTBO3HAHMS, TMOBIISBIINX Ha SBOIIONUIO
MIPEACTABICHUI O IPUPOJE, HA PA3BUTHE TEXHUKH
M TCXHOJIOTHH;

c(hOpMHUPOBAHHOCTb YMEHUS IPHUMEHATH
€CTECTBCHHOHAYYHBIE 3HAHUS ISl OOBSICHEHNUS
OKPYXKAIOLINX SIBICHHUH, COXpPAaHEHUS 3J0POBbS,
obecrieueHHst 0€30MIaCHOCTH KHU3HEACATEIBHOCTH,
0epeHOTO OTHOIIEHUS K IIPUPOJIE,
palMOHAIBHOTO NPUPOJIONIOIB30BaHuUs, a TAKXKE
BBINTOJTHEHHS POJIM IPAaMOTHOTO TIOTPEOUTEIS;
c(hOpMUPOBAHHOCTH NMPEACTABICHUN O HAYTHOM
METO/Ie TO3HAHMS IPUPOIBI U CPENICTBAX U3YICHUS
MeTaMHpa, MAaKpOMHpPa M MUKPOMHPA; BIaJCHUE
puéMaMu eCTeCTBEHHOHAYIHBIX HaOJIIOICHUH,
OTIBITOB, MCCJICIOBAHUH M OLIEHKH JJOCTOBEPHOCTH
MIOJTYYEHHBIX PE3YJIbTaTOB;

BJIaICHUC MHOHATUHHBIM armnapaToM €CTECTBECHHBIX
HayK, MO3BOJIAIOIIMM [IO3HABaTh MUP, YyHaCTBOBAThH
B IUCKYCCHUAX IO €CTCCTBCHHOHAYYHBIM BOIIPOCaM,
HCIOJIb30BaTh pa3JIM4YHbIC UCTOUYHUKHN
UHGPOPMAIIUH TSI TOATOTOBKH COOCTBEHHBIX
paboT, KpUTHUECKH OTHOCHTHCS K COOOIICHUSM
CMU, conepxamum HayIHYIO HHPOpPMAITHIO;
c(hOpMUPOBAHHOCTH YMEHHUI TOHUMATh
3HAYUMOCTh €CTECTBCHHOHAYYHOTO3HAHHMS [
Ka)XJJOTO YEJIOBEKa, HE3aBHCHUMO OT €T0
poQeCCHOHAIBHOM ESITENFHOCTH, pa3indaTh
(baKTLI 1 OLICHKH, CpPaBHUBATH OU€CHOYHBLIC BHIBOAKI,
BUACTH UX CBA3b CKPUTCPUAMHU OLICHOK U CBA3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON IEHHOCTEN.
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