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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 CIEIMAIMCTOB CpEIHETo 3BEHa l'ocynapcTBenHOTO O0KETHOTO
npodeccuoHanbHOr0 0OpaszoBaTenbHOro yupexkaeHuss Mpkyrckoit ob6nactu  «boxanckuit
nenarormyeckuii  komiemxk  um.  JI. baH3apoBa» 10 CHEHHAIBHOCTH  CPEIOHErO
npodeccuonaibHoro oodpazoBanus 39.02.01 Couwmanbhas pabdota (yrB. Ilpukazom Ne506 ot
12.05.2014). ¢ yuerom TpeboBanmii DenepaabHOr0 TOCYAAPCTBEHHOTO 00Pa30BATEILHOTO
cTaHgapTa cpeaHero oomero oopasosanus (yrB. [Ipukazom Ne413 ot 17.05.2012).

1.2. Mecto aucuuniaunsl B crpykrype IIICC3:

VYyebOuas NUCLIUIIIINHA OV].14 EctecTBO3HaHME SIBJISIETCS TUCLIUILTNHOMN
00meo0pa3oBaTeIbHOr0  IIMKJIa B COOTBETCTBUM €  TyMaHUTapHbIM  mpoduiem
npodeccuoHanbHOro 00pa3oBaHusa. Y POBEHb OCBOCHUS YUeOHON AUCIMILTUHBI B COOTBETCTBUU C
@I'OC cpennero obmero oopazoBanus 6a30BbIi (IPOPHUIBHBIN).

1.3. [lnanupyemble pe3yJbTaThbl 0CBOCHUS Y4eOHOM IMCUMILIUHDBI:
OcBoenue coaepxanusi yueonou nucuuruinabl 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
npodeccCHOHATLHOM IEeATEIIBHOCTH, UCIIOIb3Ys 3HAHUS B 00JIaCTH €CTECTBEHHBIX 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 MPOECCHOHATBHON JAEITeIbHOCTH;

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,
MCIOJIB3YS JISl 3TOTO AOCTYMHbIE HCTOYHUKHU UH(DOpMaLINH;

® 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 U3YYEHHSI PA3JIMYHBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MUPA;

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

® YMEHHE ONPENEIATh LEeJH U 3aJa4M JIeATeIbHOCTH, BEIOUPATh CPEICTBA UX JOCTHKECHUS
Ha MIPaKTHUKE;

® YMEHHME WCIOIb30BATh PA3IMYHBIE WCTOYHUKU MAJIA TOJYYEHUS E€CTECTBEHHOHAYUYHOMU
nH(pOpMaIUK U OIEHUBATH €€ JOCTOBEPHOCTH IS IOCTHKEHUS TTOCTABICHHBIX IEIeH 1
3a/1a4;
npeomemmvix:



e chopMHPOBAHHOCTH MPEACTABICHUN O IEIOCTHOW COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHE MHUpPA, O IMPHUPOJAE KAK €IMHOM LIETOCTHOW CUCTEME, O B3aMMOCBS3U YEJIOBEKA,
MPUPOJIBI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoO;

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  SIBJICHWM, COXpaHEHUs 370pOBbs, obecriedeHus OE30MacHOCTH
KU3BHEJCATCIILHOCTH,  OCpEKHOTO0  OTHOIICHHS K  NPUPOAC,  PAMHMOHAIBHOTO
MIPUPOIONOIB30BaHUS, a TAK)KE BBIMIOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

e chopMHPOBAHHOCTH MPEICTABICHUI O HAYYHOM METO/IE TIO3HAHHMSI IIPUPOBI 1 CPEICTBAX
W3y4EHUST  MEramMupa, MakpoOMHpa W  MUKPOMHpA;  BIAJCHHE  OPUEMAMH
€CTECTBEHHOHAYYHBIX HAOJIOJCHH, OMBITOB, UCCIECIOBAHUIA U OLIEHKH JOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTATOB;

e BJAJICHUE NNOHATUHHBIM aIlllapaTOM €CTECTBEHHBIX HAyK, IMO3BOJIAIOIINM [TO3HABATh MHUP,
y4acTBOBaTh B JIUCKYCCHSIX II0 €CTECTBEHHOHAY4YHBIM BOIIPOCAM, HCIIOJIb30BaTh
pa3inyHbIe UCTOYHUKUA MH(GOPMAIUH JIJISl IOJTOTOBKH COOCTBEHHBIX padOT, KPUTUUECKH
OTHOCUTHCS K coobmenusMm CMU, coaepxaiiuM HayqyHYI0 HHQOPMAIIHIO;

e CchOpPMHPOBAHHOCTh YMEHHI MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS IS
KKIOr0 YeJIOBEKa, HE3aBUCHUMO OT €ro Mpo)eCCUOHATBHON ACSITEILHOCTH, Pa3indarh
(bakThl U OLIEHKU, CPAaBHUBATH OICHOYHBIC BBIBOJbI, BHJIETh HX CBSI3b C KPUTEPUIMU
OLICHOK U CBA3b KPUTEPHUEB C ONPEACIEHHON CUCTEMOM IEHHOCTEM.

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

MaKCHUMaJbHOU 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:

TEOpeTHIEeCcKoe 00yueHNe

MIPAKTUIECKHUE 3aHATHS 21

KonTtpomnsHbIe paboTHI 7
CamocTosiTebHasi padoTa o0y4alonierocs (Bcero) 54
B TOM YHCIIE:
IIpesenrammn 22
Pedepar 20
Coo0bmeHus 9
Joxnan 1
Tabmuusl 1
Occe 1

DopMa NPOMEKYTOYHOM aTTECTALUU 10 JUCIMILIMHE AU (pPepeHIIUPOBAHHBIH 3a4eT




2.2. TemaTuyeckuii IJIaH U coaep:xanue yuyeoOHoi rucuuniannbl OY1.14 EcrecTBo3HaHUMeE

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
CosiepkaHue yueOHOro MaTepuaa 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. OcHOBHBIC YePThl COBPEMEHHOT'O €CTECTBO3HAHUS
Conepxanue yueOHOro MaTepuana 18
1 Kunemaruka. Mexanndeckoe nBmkeHne. Cucrema ordera. TpaeKTopus ABHKECHHUS. 2
[Iyts. [lepememienue. PaBHoMepHOE mpsiMonuHeHOE BHKeHUE. CKOPOCTh
2 OTHOCHUTENEHOCTh MEXaHWYECKOTO JIBIKCHHUS. 3aKOH CJIOKEHUS cKopocTer. CpenHsis
CKOPOCTH IIPH PABHOMEPHOM JIBIDKCHHH. MTHOBEHHasI CKOPOCTh. PaBHOYCKOpeHHOE 2 1
IpsSMOJIMHEHHOE IBIKeHHE. Y ckopenne. CBoOOOJHOE MaJICHHE Tell.
3 Junamuxka. Macca u cuna. BzaumonelictBue Tein. 3akoHbl JuHaMUKU. Cuilbl B IPUPOJIE: 2
YIPYTOCTh, TPEHHE, CHJIA TSHKECTH. 3aKOH BCEMHPHOTO TSATOTCHHSI.
[Tpakrrueckue 3aaaTus Nel. «VcecnenoBaHne 3aBHCUMOCTH CHIIBI TPEHHUS OT BECa TeIay. 1 2
4 3aKoHbI COXpaHEeHHs B MeXaHHKe. FIMIybe Tena. 3aKoH COXpaHeHHs UMITYJIbCa. 1
Tema 1.1. PeakTrBHOE IBHKEHHE.
Mexanuka 5 Mexanmndeckas padora. MomHocTs. Mexanudeckas 3Heprus. Kunermueckas SHeprs. 2
Kunernueckast sHeprus u pabota. 2
6 [ToTenmuanbHas YHEPTUSA B TPABUTAIIMOHHOM T10JIe. 3aKOH COXPAHEHHUS TOITHOM 1
MEeXaHHYeCKOH YHEPTHH.
7 KourposnbHas pabora 1
CamocrositensHas padota: CrucreMaTHyeckas mpopadboTka KOHCIEKTOB 3aHITHH, yaeOHOit n
JIOTIOTHUTETILHOU TUTepaTyphl. Jcce «DPU3MKa U CIOPT»
Pemenne 3anau mo teme: «MexaHH4eCKOe IBI)KEHUE U €T0 XapaKTePUCTHKI» 6
Pemenne 3amau mo teme: «3aKOHBI TUHAMUKH»
Pemenne 3amau mo teme: «3aKOHBI COXPaHEHUS»
[oaroroska coobmennii «Cuiibl B pUpoJie M TEXHUKE», Macca Tesia MU ClIoCO0bI €e H3MEpEHHs)
Tema 1.2 CoJiepkaHne yueOHOro Marepuaia 15
OcHOBBI 1 MonekyisipHas ¢pu3MKa. ATOMHUCTHUECKAst TEOPHsI CTPOEHHMS BelecTBa. Macchl n 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 Mopgens xxuakoctu. [ToBepxHOCTHOE HaTsHKEHUE U cMauuBaHue. Kpucramindeckue u
amop(HbIe BelIeCcTBa.

4 Tepmonnnamuka. BHyTpennsis sneprusi. Paborta u TernooTnaya Kak criocoObl
W3MCHEHHS BHYTPCHHEH SHEPTHH.

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

6 KontponsHas pabdora

CamocrosTenbHas paboTa: CucremMarnaeckas IpopaboTKa KOHCIIEKTOB 3aHATHH, YIeOHOH 1
JIOTIOTHUTENBHON UTepaTyphl. IloAroToBKa cooOmeHni Mo TeMaM «DKOIOTHIECKHE IPOOIIEMBI,
CBsI3aHHBIE C IPIMEHEHUEM TEIUIOBBIX MaIInH», «[IpobiaeMa sHeprocOepekeHUs»

Pewenue 3anau no teme «MKT cTpoeHust BemecTBa»

Pemenne 3ama4d mo teme «OCHOBBI TEPMOJUHAMUKI

Tema 1.3.
OcCHOBBI
IIEKTPOTMHAMHUKH

Coneprxanne yueOHOT0 MaTepHaa

17

1 OnekTpocTaTika. BanMopaelicTBre 3apsKEHHBIX TNl DAEKTPUUECKUN 3apsia.
3aKoH coXpaHEeHUs dIEKTPUUECKoro 3apsaa. 3akoH KysoHa.
OrexTpocTaTHYecKOe 10JIe, er0 OCHOBHbIE XapaKTEePUCTHKH U CBSI3b MEXKAY
HUMH.

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

3 MaruuTHO€ moJjie. MarHUTHOE I0JIC M €r0 OCHOBHBIC XapaKTCPUCTHKH.
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 ee Pa3JIMYHbIX YJ9aCTKaX.

[pakrrueckue 3anaTus Ne3. «V3mepeHne cHIlbl TOKa U HANPSDKEHHUS HAa PAa3IMYHBIX yJacTKax
JNEKTPUUECKOH Lenny.

CamocrostensHasa pabora: CrcreMaTHdyeckast MpopaboTKa KOHCIIEKTOB 3aHATHH, y1eOHOH 1
JIOTIOJTHUTENBHON JuTepaTypsl. [loaroToBka coobmenuii mo temam «lcnonb3oBanne
anekTpoaBurarenei», «[lomydenue u nepenaya 3J1eKTpo3Heprun», «IIpuMeHeHe TeroBoro
JEHCTBHUSA DIEKTPUIECKOTO TOKa, « DIEKTPOU3MEPUTENIbHBIE IPHOOPEDY, «OTKpHITHE
IIEKTPUYIECKOTO TTOJIS»

Pemenue 3amgau o teme «MKT cTpoeHust BemecTBa»

Pemenne 3anaq mo teme «OCHOBBI TEPMOIMHAMHUKI

KontpossHas pabora

Tema 1.4.
KoJjie0anus 1 BOJHEBI

CopepxaHue yaeOHOro MaTepuaa

1 Mexaanueckue konedanus 1 BoaHbl. CBoOO HBIE KosteOanus. [lepuon,
4acToTa ¥ aMIUIUTya KoneOanuid. ['apMoHnYeckre KoaeOaHusl.
MexaHHYECKUE BOJHBI U X BUJIBL. 3BYKOBBIC BOJHEL Y JIETPO3BYKOBEIC
BOJTHBIL.

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




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

3 CBeToBbBIE€ BOJIHBL. PazBurne HpeZ[CTaBJ'IeHI/Iﬁ O MpUpoOJC CBETA. 3aKOHBI
OTpAXKCHUA U TPCJIOMJICHHUA CBETA. JIMH3bI. (DopMyﬂa TOHKOM JIUH3BI.

[Ipakrrueckoe 3anstue Ned. Buzpl kosebanuii. PacipocTpanenne KonedaTebHbIX IBHKEHUH B
Pa3IUYHBIX Cpeax.

IpaxTrdeckue 3auaTus Neb «3ydenne koneOaHU MATEMaTHIECKOTO MasITHUKA 2
IIpaxTrdeckue 3ausaTHI Neb «3ydenne naTephepeHINH U TUPPAKIINH CBETaY
CamocrostenbHas pabota: Cucremarnieckas IpopaboTKa KOHCTIEKTOB 3aHATHN, YIeOHOH 1
JOTIOTHUTENBHON uTepaTyphl. KoHCHEKT mo TemMe «3BYK M €ro XapakTepucTukm» , «CoBpeMeHHas
MoOMIIbHAs CBA3b». [loAroToBKa coobmeHnit o TeMaM «OnTHdecKas CHEKTPOCKOIHSI KaK METOT 4
M3yUICHUs COCTaBa BeUIeCTBa», «[IpakTHueckoe NCIoIbp30BaHNe TIEPEMEHHOTO TOKay», «Pa3BuTre
B3IJISIOB Ha ITPUPOJY CBeTay, «Pa3BuTHE CPENICTB CBSI3MY.
KonTposnbsHas pabora 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 Pesepdopa. 2
3 ®du3muKa aTOMHOTO A7pa U ANEeMEeHTapHbIX YacTHIl. CocTaB M CTPOCHHUE aTOMHOTO sIpa. 2
Pal[l/loaKTI/IBHOCTI). Pa}lHOﬂKTHBHLIe N3JIYYCHUA U UX BOSHeﬁCTBHe Ha ’)KUBBIC OPraHU3MBbI.
IIpaxktudeckue 3ausaTUsa Ne7./[nanexkTHueckoe eAMHCTBO BOJTHOBBIX M KOPITYCKYJISIPHBIX CBOMCTB
QJICKTPOMAriuTHOIO U3JIy4YCHUA
Mogpens atoma Pesepdopna. [Tocrynater Bopa. Atom Bogopoma mo bopy. 2
Pemenne 3amau mo teme «KBaHTOBBIE CBOMCTBA CBETAY.
Pemenne 3aau o teme «@Pu3KKa aTOMHOTO AJpa M 3JIEMEHTapHBIX YaCTHUID.
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 xuMum B XKU3HE COBpeMeHHOTO o0mmecTBa. [IpuMeHeHne JOCTIKEHNH COBpEeMEHHON 1
XIMHHU B TyMaHUTApHOH cepe IesITeTbHOCTH 00IIECTBa.
CopepxaHue yaeOHOro Marepuaa 25
Tema 2.1. O0mas u 1 OCHOBHBIE TIOHSATHSI W 3aKOHBI XWMHH. BemectBo. AtoM Mouekyna. XUMHYECKHA
HeopraHuyeckas 3JIeMEHT W (OPMBI €ro CymecTBOBaHMA. lIpocTeie M cloXkHBIe BemecTBa. M3mepenue 1
XUMHUS BemecTBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB B MOJICKYJI.
2 OTHOCHTENbHBIE AaTOMHAasi H  MOJeKylspHas Macchl. KoimdecTBO  BemiecTma. 1

10



INocrostHHasiABoraapo. MousipHast macca. 3akoH ABorajapo. MOJSIpHBI 00beM Ta3oB.
KonugecTBeHHble W3MEHEHHMs B XHUMHH, Kak 4YacTHBIM Cioydail 3akOHOB Iepexoja
KOJIMYECTBCHHBIX N3MCHEHHH B KAUYECTBCHHBIE

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

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

CamocrostenpHas pabora oOywaromuxcs. [lomrotoBka coobmenms: «J[.M. MenneneeB 00
00pa30BaHUM U FOCYIaPCTBEHHOMN TOJUTUKEY

4 Crpoenue BemecTBa. KoBaneHTHas CBA3b: HENOJSpHAas U TOJIsApHas. MoHHas CBS3b.
Karnons! u annonsl. MeTannanueckas cBsizb. BomopoHast CBs3b.

CamocrosiTenbHas padora ooydaronuxcs. CocTaBieHHE Mpe3eHTaluii: « [UIbl XUMUAYECKOH CBSI3HY,
«TUIBI KPUCTALIHYCCKUX periéroky». CocTaBIeHUE IEKTPOHHBIX U JJIEKTPOrpapuuecKux (popMy
aTOMOB XMMHUYECKUX 3JIEMEHTOB.

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

[Ipaktuueckue 3anatus Ne8: «OmnpesencHue COACPKAHUS XUMHUCCKUX 3JICMEHTOB M BEIIECCTB B
MOJIOKE ¥ IPYTHX HAIIUTKAX, B MPOAYKTAX MMUTAHUS»

CamocrostensHas pabora odydaromuxcs. CocraBienue pedepaToB, nHGOPMANINOHHBIX KapTOUEK -
CXeM WJIM NPE3CHTAlMi 10 TeMe «3HaueHHEe XUMHUYECKHX HJIEMEHTOB M XMMHYECKHX COCIMHEHHUH
JUIL opraHm3Ma desoBeka», «PactBopbl Bokpyr Hacy, «[lyTm pemeHus npoOsieMbl HEXBATKH
npecHoi Boapl» CoBpeMeHHbIE METO/IbI 00e33apa’KUBaHUSI BOJIBL.

6 Xumnyeckue peakuuu. [ToHsTHE O XMUMHUYECKON peakiuu. THUIbl XUMHUUECKUX peakUui.
CKOpPOCTh peaknuu u (JaKTOPBI, OT KOTOPBIX OHA 3aBUCHT.

CamocrositensHas pabora oOydarommxcs. [Tonbop ko03(h(UINEHTOB B XMMHYECKHX PEAKIHSX.
CocraBiieHHE OKHCIUTEILHO-BOCCTAHOBHUTEIILHBIX PEaKIUil M peakunii HOHHOTO 0OMeHa.

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 Meramner. O0mue pu3ndecKre 1 XMMUIECKHEe CBOHCTBA METAIIIIOB.
Hemeramner. OOmas XapakTepHUCTHKa TJIaBHBIX MOATPYIINT HEMETaUIOB Ha TpUMeEpe
TaJIOT€HOB.

Baxneiimue COCIMHCHUS MCTAJJIOB W HEMETAJUIOB B MHNPUPOAC U XO03SIHCTBEHHOU
JACATCIbHOCTH YCJIOBCKA.

ITpaktnyeckoe 3anstue Nel(. BzaumoaelcTBre METAIIOB ¢ PACTBOPAMHU KUCIIOT U CONEH.

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 3KpaHa OT XUMHUYECKOTI'0O
3arpA3HCHUAD.

CosiepkaHue yueOHOro MaTepuaa 9
1 OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOEHHUS OPTaHMYECKUX COeIUHEHHH. MHoroobOpasue 1
opraHuyecKux coeanHeHui. Ilonarue nzomepuu.
2 YriaeBonsl HpeneNpHBIE W HEMPEAETbHBIE YIIEBOJOPOABL. Peakumy moanMepu3amnuu. 1
[TprposHBIe HCTOYHUKH YTIIEBOAOPOIOB.
CamocrostenpHass ~ pabota  oOydarommuxcs.  OKOJIOTHYECKHE  aCIEKTHI  HCIIONB30BAHUS
YTJIEBOJOPOIHOTO CHIPhsL. YTJICBOABI, KAK OCHOBA MEKAYHAPOIHOTO COTPYAHMYECTBA U BaXKHEHIIIHI 1
HCTOYHUK (hopMupoBaHus Oromxera PO.
3 Kucnoponoconepxamniye OpTaHWYECKHUE BEIIECTBA. [IpencraBurenn
Tema 2.2, KHCIIOPOAOCOAEPKAMNX OPTAaHWIECKUX COCIUHEHHWN: METHJIOBBIH M STHIIOBBIN CHHPTHI, 1
Opranunyeckast XuMHst
TIIMIEPUH, YKCYCHAasl KUCJIOTa
4 JKuphbi kak ciI0KHBIC dDUPBL. 1
YT1eBoIbI: TIII0K03a, KpaxMall, IeJITI103a.
CamocrosiTenbHas paboTa 00y4Jaronmxcst. ITAaHON: BeIuvaiiiiee 6J1aro 1 CTPAIIHOE 3710. 1
5 A30TcoepIKaIiue OpraHNYECKUE COCTUHCHUS: AMUHBI, AaMHHOKHCIIOTBI, OCIIKH. 1
6 [Tnactmaccel u BojokHa. [loHsATHE O IUlacTMaccax M O XWUMHYECKHUX BOJIOKHAX. 1
HaTypaJ'H)HI)Ie, CUHTCTUYCCKUC U UCKYCCTBCHHBLIC BOJIOKHA.
CamocrositennpHass pabora oOyuwatommxcsi. [IpuMeHeHMe TIONIMMEPOB B  INPHKIATHOM H 1
KJIACCHYECKOM M300pa3UTEIbHOM HCKYCCTBE.
CosiepkaHue yueOHOro MaTepuaa 9
1 XuMH1 Y OpPraHU3M 4eJOBeKa. XHMHUYECKHE 3JIEMEHTbl B OpraHU3ME 4EJIOBEKa.
Opranudyeckre M HEOPTaHMYECKHE BeIlecTBAa. MMHepanbHbIe BEIIECTBA B NPOIYKTaX 1
IUTaHWs, ITUIICBBIC }IO6aBKI/I.
CamocTtosTenpHas paborta o0ydatonuxcs. COaaHCUPOBAaHHOE TUTAHNE 1
2 Xumust B OpiTy. Boma. KauectBo Boapl. Moromue M YHCTSIIHE CPEICTBA. 1
[TpaBuna Ge3onacHO# paboOTHI cO cpeAcTBAMU OBITOBON XUMHHU.
T 23 IIpaktuueckoe 3anarue Nell. Pemienue 3agay. AMYyenue 1
Xanir?J )l'CI/I.SHL [pakrrueckue 3anaTus Nel2: «Onpenenenue conepskanus mpuMecei B BOJIE» 1
[Tpakrrueckue 3anaTusg Nel3: «OuncTka 3arpsi3HeHHOH BO/IBL. Y CTpaHEHUE KECTKOCTH BOJIBI)
[pakriueckue 3ansaTua Nel4: «Onpenenenne XMMHYECKHX BEIIECTB B atMocdepe. M3mepenue 1
ypoBHs1 COo»
[pakrryeckue 3ansaTus NelS: «MexaHn3M o0pa3oBaHHS KUCIOTHEIX HOKIeH. M3yueHne 1
KHCJIOTHOCTHU TTOYBBI»
CamocrostensHas pabota ooyuaromuxcs. CocraBienne pedeparoB WM Npe3eHTAUH 110 TeMe
«Bona Kak NCTOYHMK XHM3HH YeJIOBEKa M )KUBOM NMPHUPOAbD» « O30HOBBIE ABIpBI», «KncioTHbIe 1
JIOXKTH.
Konrposbhas pabora 1
Pazpea 111 45

OcHOBBI 0011€H
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OHMOJIOTHH

Tema 3.1. Han6osee | CoxepikaHue yueOHOro MaTepuaia 10
o0mue 1 Hcropwust pa3Butust 6nonorun. Metopl nccnenoBanus B Ouosioruu. CyIHOCTb XKHU3HU U 1
NpeCcTaBJCHHUS O CBOMCTBA JKMBOT0. YPOBHH OpPTraHMU3aIMHY )KUBOH MaTEpHHU.
JKU3HH 2 Mertos! nutonoruu. Kiierounas teopust. OcoOEHHOCTH XMMHUUYECKOTO COCTaBa KJIETKH. Ponb
BOJIbI, MUHEPAIbHBIX BEIECTB, YTIIEBOJIOB, JIUIHUAOB U HYKICHHOBBIX KHCIIOT B 3
JKU3HEIEATENFHOCTH KIeTKH. CTpoeHne U pyHKIn 0enkoB. ATD.
IIpaxtrdeckoe 3ansTre Nel6. CpaBHHTENbHAs XapaKTEPUCTHKA KUBOTHON M PACTUTEIFHON 1
KIIETKH.
Ipaxtryeckue 3ausaTus Nel7: «PaccmaTpuBaHue KIETOK M TKAHEH B ONITHYECKUH MUKPOCKOID) 1
CamocrostenpHas pabora obOyuarommxcs. CocrtaBiieHHe pedepaToB, TUIAKTUIECKAX KapTOUYEK -
CXeM WM mpe3eHTanuil mo teme «Kierka — Kak OCHOBHAs €AWHHIA CTPOSHHS OpraHWu3Ma U €ro 4
KU3HE00ECICUCHUSY.
Conepkanne yueOHOro Marepuaia 9
1 Crpoenne knetkd. CXOICTBA M pa3iInyus B CTPOCHUH IPOKAPHOTHUECKHUX U 1
JYKapHOTHUYECKUX KIIETOK.
2 Hexnetounslie ¢popmbl xu3Hu. Bupycel u 6akreprodarn. 1
3 OOMeH BelIeCTB M DHEPTHU B KIETKE. DHEPreTHYeCKUi M IuiacTudeckuii oOMmeH. [lurtanue 1
Tema 3.2. T
Kinerka 4 ITutanue xnetku. @orocuHTe3. XEMOCUHTES. 1
5 I'enetnueckuii koa. Tpanckpunuusa. CuaTe3 6€7IKOB. Perynaius TpaHCKpUIINY | 1
TPAHCISILIUHU B KJICTKE M OpTaHU3Me.
ITpaktudeckoe 3anatue Nel8. CocraBieHne cpaBHUTENbHOM Tabaumbl «Muto3. AMuT03. Merosy 1
[Mpaktrueckue 3austust Nol9: «3yueHne cTpoeHus KJIETOK KPOBH 4YelIOBEKa, CPABHEHHE CTPOCHHS 1
PaCTUTCIIBHON W )KMUBOTHOM KJICTOK IO MUKPOCKOIIOM»
CamocrositenbHas pabora oOyuaromuxcs. CocrtaBinenue pedepaToB WIM NPE3CHTALUI MO TeMme 2
«Bupycel 1 ux BO3/ICHCTBUE HA YEIOBEKA»
Tema 3.3. CopepxaHue yaeOHOro Marepuaa 4
Pa3sMHoOKeHUE U 1 DopMbI pa3MHOXKEHHUSI OPTAaHU3MOB: O€CI0JI0e U TTOJIOBOE 1
UHAMBHIYaJIbHOE 2 Pa3BuTHE MOJIOBBIX KIIETOK. 1
pa3BuTHE 3 Om1010TBOpEHHE. 1
OPraHu3MoB 4 OHTOTeHe3 1
CopepxaHue yaeOHOro MaTepuaia 8
1 WcTopus pa3BUTHS TeHETHKH. | HOPHIOIOTHYECKHI METOI. 1
2 3aKOHOMEPHOCTH HACJICIOBAHNSI.
Tema 3.4, 3 XpoMocoMHasi Teopusi HAcleACTBEHHOCTHU. lluTomnazmaruueckass HacleICTBEHHOCTb.
OCHOBBI TeHeTHKH I'eneTnyeckoe onpeeseHue moJa.
4 M3meHunBoCTh. BUbI M IpUYKMHBI MyTallU. 1
IIpakrrueckas padora Ne20. CpaBHeHHE MOTHOPHTHOTO U TUTHOPHUIHOTO CKPEIIMBAHNSI. 1

Pemenne 3aa4 I10 TCHCTHUKE.
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CamocrositenibHass  pabora. [Ipesentaumm, pedeparsl, coobmenuss Ha Ttemy: «I[Ipobiemsl 3
TeHETHYEeCKOW 0e30MacHOCTH.
ConepxaHue yueOHOro Marepuaia 4
Tema 3.5. 1 Paszsutue ssonronuonHoro yuenus 4./lapsuna. Bun, ero xpurepuu. Ionynsnuu. 1
OcHoBbI yueHus 00 2 EcrecrBenHslii 0T00p U ero gpopmel. Bunoodpazosanue. MakpoasBoronusi. 1
3BOJIIOLHH CamocrositensHas pabora oOywarommxcs. [IpeseHtanuu Ha Temy: «[J1aBHble HarpaBiIeHUs 2
9BOJIOLUH OPTaHUIECKOTO MHPA.
Conepxanue yueOHOro MaTrepuana 3
Tema 6.6. 1 OCHOBHEBIE METOIBI CEJIEKIIMU U OMOTEXHOIOTHH. 1
OCHOBBI CeJICKIINH IIpaxTtrdeckas pabora Ne 21. Cocrapnerne TabmuIp! «MeToabl CeIeKInm 1
OMOTEeXHOJIOTHH CamocrostenpHass pabota oOydarommxcs. IlpeseHTanmmu, [OKIaabl, pedeparsl Ha TeMy: 1
CoBpeMeHHOE COCTOSIHHE M ITEPCIIEKTUBB OMOTEXHOIOTHH.
Conepkanne yueOHOro Marepuana 4
1 [Tono)xeHne JenoBeKa B CHCTEME KHUBOTHOTO MHUpA.
3.7. AuTpomnoreses 2 OCHOBHBIE CTaJUH AHTPOIIOTEHE3A. 4
3 JIBIXKyIue CHIIbl aHTPOTIOTeHE3a.
4 [Tpaponuna genoBeka. Pacsl M MX MPOMCXOXKICHUE
Conepkanne y4eOHOTO MaTepHana 6
1 I'MnoTe3sl MPONCX0XKIACHUS KHU3HU.
Tema 3.8. 1
om0t GHOCHEPBI 2 Oomonus Onochepsl
CamocrostensHas padota oOydarommxcs. [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 peaiM3allui Y4eOHOMH M CIUTLIHHBI

3.1. O6pa3oBareibHbIe TEXHOJIOTHHI

3.1.1. OOpa3oBarenbHble TEXHOJIOIMH, HCIIOJNb3YEMbIE IPU peANM3aLUU PA3JINYHBIX BUIOB
y4eOHBIX 3aHATHH:

- ”H(pOPMAIIMOHHO-KOMMYHHUKAITHOHHBIE TEXHOJIOTH;
- TEXHOJIOTHS TPOOJIEMHOTO U3YICHHUS.

3.2. TpeﬁﬁBaHI/Iﬂ K MUHUMAJIBHOMY MaTCPHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanmuzanuss y4eOHOW AMCHMIUIMHBI TpeOyeT Hamuuusi ydyeOHOro KaOuHeTa
€CTECTBO3HAHUS, B KOTOPOM MMEETCsl BO3MOKHOCTh 00ecrieunTh CBOOOIHBIN AocTyn B HTEpHET
BO BpeMsl y4€OHOT0 3aHATHS U B IEPHOJ BHEYYEOHOM NeSTETbHOCTH 00yYaIOMIUXCSL.

O6opynoBanue yueOHOro KabuHeTa:

1. PabGouee mecTo mperogaBaTes;

2. Tlocamounble MecTa MO KOJUYESCTBY O0yUaONTUXCS,
3. AyautopHas 0ocKa AJs MHChMa,

4. KommieKT yueOHO-MEeTOINYECKON JOKYMEHTAIUH:

— @enepallbHbIl  TOCYAApCTBEHHBIM  00pa3oBaTENbHBI  CTaHIAPT  CPEIHEro
npodeccHoHanpHOrO  O0pa3oBaHMs MO  CHEHUANbHOCTH  JlomKOJIBHOE
o0Opa3oBaHue;

— Ilpumepnas nporpamma y4eOHOI TUCIUIUIUHEI;

— Pabouyas nporpamma yueOHOI TUCIUIUIMHBI C aHHOTALIUEH;

—  Y4eOHO-MeTOINYEeCKUI KOMIIEKC YueOHON AUCIHUILTUHBL,

— Mertoanueckne pPEeKOMEHIAMU IO BBHIMOJHEHHIO CAMOCTOATEIbHOW pabOoThI
o0y4aromuxcs;

— KOMIUIEKT OIICHOUHBIX CPENICTB 10 YYeOHO! AUCIUILINHE;

— VYyeOHas, METOMYECKAs JINTEpATypa Mo yueOHOM TUCIMITIMHE;

5. Kommuekt pa3naToyHoro marepuana (pUCyHKH, TaOJIUIbI);
6. KaproTeka crmaiijoBBIX MPE3EHTAINH 110 TEMaM JUCIUILINHBI,

TexHuueckue cpeiacTBa OOy4yeHHMsS: KOMIBIOTED C BBIXOJAOM B  HHTEPHET; JKpaH,
MyJIbTUMEANIHOE 000pyI0BaHKE, IPUHTEP, CKAHEP.
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3.3. UudopmaunonHoe odecrniedeHue 00yueHust
Ilepeyenb pekoMeHayeMbIX y4eOHbIX U3aHuil, UHTepHeT-pecypcoB, 10NOJIHUTEIbHON

JIUTEpPaTypbl

OCHOBHBIC UCTOUYHHKH:

1.

2.

3.

4.
S.

O6mas 6uonorus 10-11 kimace. A.A. Kamenckuii, E.A . Kpukcynos, B.B. ITaceunuk. — M:
IIpocsemenue, 2018

®usuka 10 kinace. M.A. Mskumes, B.B. byxosues, H.H. Corckuii. — M: [Ipocsemienue,
2018

®usuka 11 kinace. M.A. Msakumes. B.B. byxosues, H.H. Corckuii. — M: Ilpocsemenue,
2018

Xumus 10 knace. I.E.Pymsutuc. — M: IIpocsemienue, 2018

Xumus 11 knace. I'.E.Pyn3utuc. — M: [Ipocsemenue, 2018

,Z[OHOJIHI/ITCJIBHBIG HUCTOYHUKU:

ook wdE

~

9.

EcrecrBo3nanue 10 knacc. M.FO.Anekcammuna. [Ipocsemenue. 2008

EcrectBo3znanue 11 xnacc. M.}O.Anekcamuna. [Tpocsemenune. 2008

EcrectBo3nanue. CrnoBaps. B.JI.1llomne. «bosbinas coBerckas sHuukioneaus». 2003
Oo6mas 6uonorus. /. K.bensies. [Ipocsemenne 2003

OcHoBbl Ononoruu. A.A.Kamenckuii. Dx3amen 2004

OcHoBbl coBpemeHHOTO ectectBo3HaHust W skonoruu. C.C.TumodeeBa. DK3AMEH.
2004

O6mas 6uonorusi. B.M.KoncrantuaoB. Axanemus. 2006

TonkoBelii ¢u3nyeckuii crnoBapb. A.B.bproxanos, I'.E.IlycroBanos, B.M. Poianuk.
«Pycckuii a3b1k». 1987

DHITMKJIONICIMYSCKHI CIIOBaph I0HOTO Onostora. [lemaroruka. 1986

WHTEepHeT - HICTOYHUKH:

1.

2.
3.
4

buoypoxuhttp://biouroki.ru/

buomnorus yenoseka http://humbio.ru/

BuptyanbsHast oOpa3oBarenbHas taboparopus http://www.virtulab.net/

NBonra - xumus u
ononorushttp://oadk.at.ua/lond/biolodgiiainteraktivnyevideolaboratornye biolodgiia
178/

Hayxka, TexHuka, n3ooperenus sciential.ru
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4. KoHTpPOJIb M OLIeHKA Pe3yJIbTATOB OCBOCHHUSI Y4eOHOM TUCHUIIINHBI

Texymuii KOHTPOJIb YCIIEBAEMOCTH U OLIEHKAa PE3yJbTaTOB OCBOCHUS yYEOHOW AMCLUILIMHBI
OCYIIECTBIISIETCS TpPENoJaBaTreieM B TMPOIECCe MPOBEACHUS TMPAKTHUECKUX 3aHIATHH U
71a00paTOpHBIX PaboT, TECTUPOBAHUS, a TAKXKE BBINOJIHEHUS O0YyUYaIOIUMUCS MHAUBUIYaTbHBIX
3a/laHui, POEKTOB, UCCIIEJOBAHUMN.

Pe3yabTarnl 00yueHust

®opMbI M MEeTO/IbI KOHTPOJISI M OLIEeHKH
pe3yJIbTaToOB 00y4YeHus

JIUYHOCHIHblE:

YCTOWYUBBIM HHTEPEC K UCTOPUHU U TOCTHKEHUSIM B
00J1aCTH €CTECTBEHHBIX HAYK, YYBCTBO TOPJOCTH 32
pOCCUICKHE €CTECTBEHHbBIE HAYKH;

TOTOBHOCTB K MPOJIOJKCHUIO 00pa30BaHMUs,
MOBBIIICHUIO KBATU(UKAIIMYA B H30paHHOM

PO eCCUOHANBHON NeSITEIPHOCTH, HCIIONB3YsI 3HAHUS
B 00JIACTH €CTECTBECHHBIX HAYK;

00BEKTHBHOE OCO3HAHUE 3HAUMMOCTH KOMITCTESHITUI B
00J1acTH eCTECTBEHHBIX HAYK UL YeJIOBEKa 1
o0rIecTBa, yMEHHUE; HCIOIB30BATh TEXHOJIOTTICCKHE
JIOCTIDKEHUS B 007acTH (PU3UKH, XUMUH, OHOIOTUH
JUTSL IOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaTbHOTO
pa3BUTHA B BEIOpaHHOU IpodecCHOHAIEHON
JIeSITENbHOCTH;

YMEHUS POAHATU3UPOBATH TEXHOT€HHbIE
MOCJICICTBYS [Tl OKPYIKArOIeH cpeibl, OBITOBOM U
MIPOU3BOJICTBEHHON AESITELHOCTH YETIOBEKA;
TOTOBHOCTh CAMOCTOSTEIILHO JOOBIBATh HOBBIC ISt
ce0s eCTeCTBCHHOHAYYHBIC 3HAHS, UCTIONB3YS IS
9TOTO0 AOCTYIHBIC HCTOYHUKA MH()OpMAITHH;

YMEHHUE YIPABIATH CBOEH MO3HABATEIbHON
JIESTENbHOCTBIO0, IPOBOJIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS;
YMEHHUE BBICTPAUBATh KOHCTPYKTUBHbIE
B3aMMOOTHOIICHHS B KOMaH/IE 110 PEIISHUIO O0IINX
3aj71a4 B 00J1aCTH €CTECTBO3HAHUS,

Mem anpedmemnbte:

OBJIaJICHUEC YMCHUAMMN U HaBbIKaMH PA3JIMYHBIX BUIOB
MMO3HaBaTEILHOM JACATCIBbHOCTH IJIsI U3YYCHUA
Pa3IUYHBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO
MHDA,;

HPUMEHEHHE OCHOBHBIX METOOB O3HAHUSI
(nabiroieHre, HAYYHBIN SKCIIEPUMEHT) IS H3yYEHHS
Pa3IUYHBIX CTOPOH €CTECTBEHHOHAYYHOM KapTHHBI
MHpa, C KOTOPBIMH BO3HUKAET HEOOXOAUMOCTD
CTaJIKMBaThCs B MPOecCHOHATIbHOMU cdepe;

YMEHUEC ONPEACTAThL HEJIN U 3a/la4U JCATCIbHOCTH,
BI)I6I/IpaTI) CpCACTBa UX JOCTHIKCHUSA Ha MMPAKTUKE,
YMEHUE UCTIOJIB30BATh PA3JINYHBIC UCTOYHUKHA I
MOJTyYIEHHs] €CTECTBEHHOHAYYHOM HHPOPMALIUH 1
OLICHUBATP €€ JIOCTOBEPHOCTD IS TOCTHIKCHUS
MOCTaBJICHHBIX LieJel U 3a/1a4;

npeomemmnbie:

c(OpPMHUPOBAHHOCTH NPECTABICHUH O IEITOCTHOMH
COBPEMEHHON €CTeCTBEHHOHAYYHOU KapTUHE MHpA, O
HOPUPOJE KaK €MHON LEIOCTHON CHCTEME, O
B3aMMOCBS3H YEJIOBEKA, IPUPOIBI U OOIIECTBA; O
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacIITadax
Bcenennoii;

- KOHTPOJb 32 BBINOJHEHHEM CaMOCTOSTEIBHOM
paboTHI CTYICHTOB

- peuicHue HpO6J’IeMHLIX n JIOTHYCCKHX 3aJa4d Ha
YCTaHOBJICHUH MPUYNHHO-CJICACTBECHHBIX cBs3EH

- pelIeHe KaueCTBEHHBIX 3a]1a4
- mabopaTopHbIe PabOTHI

- KOHTPOJIbHBIE pabOTHI

- KOHTPOJIb 32 YMEHHEM padoTaTh ¢ pa3IMIHBIMH
HCTOYHUKAMH HH(POpMaUH (CIIPaBOYHUKAMH,

WnuTepHeT-pecypcaMu H T.11.)

-TBOpYECKHE pPAOOTHl CTYIEHTOB C HCIIOJIB30BaHHEM
UKT
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BJIaJIcHUE 3HAHUSIMH O HanOoJiee BXKHBIX OTKPBITUSX
JOCTIDKEHUSAX B 00JIACTH €CTECTBO3HAHMS,
HOBJIMSABIINX HA SBOJIIOLHMIO IPEACTABICHHUIT O
NPHUPOJIE, Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;
c(OpMHPOBAHHOCTD YMEHHS IIPUMEHSATD
€CTeCTBEHHOHAYYHbIC 3HAHUSA IS O0BSICHEHHS
OKPY’KaloIIUX SIBJICHUH, COXpaHEHHs 30POBb,
obecrieueHnst 0€30MaCHOCTH KHU3HEAEATEIbHOCTH,
0epexHOro OTHOILEHHUS K TPUPOE, PALMOHATIBHOTO
MPUPOJIOTIONB30BaHNS, & TAK)KE BBIIOJIHEHUS POJIH
TrPaMOTHOTO TTIOTPEOUTEIS;

c(OPMHUPOBAHHOCTH TPEICTABICHUI O HAYYHOM
METO/Ie MO3HAHMS IPUPOABI U CPEICTBAX MU3YUCHHS
Merammpa, MaKpoOMHpa 1 MHKPOMHpA; BIaJICHUE
nprEMaMH eCTeCTBEHHOHAYYHBIX HaOII0ICHHH,
OIIBITOB, HCCIICIOBAHUN M OLICHKH JOCTOBEPHOCTH
HIOJIy4EHHBIX PE3yJIbTATOB,;

BJIaJICHUE IOHATHIHHBIM allapaToM eCTECTBEHHBIX
HayK, [O3BOJISIIOIIMM [O3HABATh MUP, Y4aCTBOBATH B
JICKYCCHSIX 110 €CTECTBEHHOHAYYHBIM BOIIPOCaM,
UCIIOJIb30BaTh Pa3IMYHbIe HCTOYHUKU HHpOpMAIUU
JUIS TIONTOTOBKHM COOCTBEHHBIX Pa0bOT, KPUTHYECKU
OTHOCHTBCSI K coobtennsiMm CMU, copepxammm
Hay4HYI0 HH(OPMALHIO;

c(OpMHPOBAHHOCTh YMEHHH IIOHUMATh 3HAYUMOCTb
€CTECTBEHHOHAYYHOTO3HAHUS ISl KAKAOTO YeJIOBeKa,
HE3aBHCUMO OT €ro Npo(ecCHOHAIBHON IeITeIBHOCTH,
pazian4aTh GakKThl U OLICHKH, CPABHUBATH OLICHOYHBIC
BBIBOJIBL, BUACTD MX CBSI3b CKPUTCPHAMH OLICHOK H
CBSI3b KPUTEPHUEB C OPENIeNIEHHON CHCTEMO
LIEHHOCTEH.
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