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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 CIEIUAJIUCTOB CpeIHEro 3BEHA I'ocynapcTBeHHOIO OIOJIKETHOTO
npodeccuoHanbHOr0 0OpazoBaTeNnbHOrO yupexkaeHus Mpkyrckoit ob6mnactu  «boxaHckuit
nenarormyeckuii - komuiemxk  um.  JI. baH3apoBa» 1O CHELMAIBHOCTH  CPEIHErO
npodeccuoHaibHOro oopazoBanus 49.02.01 ®dusndeckas kynbTypa (yrB. IIprikazom Nel355 ot
27.10.2014). ¢ yuerom TpeboBanuii dexepanbHOrO0 TOCYJAPCTBEHHOTO 0O0pa30BaTEIbLHOIO
cTaHgapTa cpeaHero oomero oopasosanus (yrB. [Ipukazom Ne413 ot 17.05.2012).

1.2. Mecto aucuuniaunsl B crpykrype IIICC3:

VYyebOuas NUCLIUIIIINHA OV].14 EctecTBO3HAHNE SIBJISIETCS MUCLIUILTUHON
o0meo0pa3oBaTeIbHOr0  IIMKJIa B COOTBETCTBUM €  TyMaHUTapHbIM  mpoduiem
npodeccuoHanbHOro 00pa3oBaHusa. Y POBEHb OCBOCHUS YUeOHON AUCIMILTUHBI B COOTBETCTBUU C
®I'OC cpennero obdiero oopasoBanms 6a30BbIH (TPOGUIHHBIN).

1.3. [lnanupyemble pe3yJbTaThl OCBOCHUS] Y4eOHOM TMCUMILINHBI:
OcBoenue coaepxanus yueOHor nucuuruabl OY /.14 EcrecTBo3HaHue oOecrieunBaeT
JOCTH)KCHHE CTYACHTAMU CIIEAYIOIINX PE3yIbTaTOB:

JIUYHOCHHBIX:

® YCTOWYHMBBIA HMHTEPEC K HMCTOPUM U JIOCTHIXKCHHUSM B OOJIACTH E€CTECTBEHHBIX HAYK,
YYBCTBO TOPJIOCTH 32 POCCUHCKUE E€CTECTBEHHBIC HAYKH;

® TOTOBHOCTH K MPOJOJDKCHHIO 00pa30BaHUs, MOBBIIMICHUIO KBATM(UKANH B W30paHHON
npodecCHOHATLHOM JIeATEIILHOCTH, UCIIOJIB3Ys 3HAHUS B 00JIaCTH €CTECTBEHHBIX HAYK;

® 00BEKTHMBHOE OCO3HAHUE 3HAYMMOCTU KOMIICTCHIIMH B 00JIACTH €CTECTBEHHBIX HAYK JUISI
YeJoBeKa U 00IIeCTBa, yMEHHUE; UCTIOIB30BaTh TEXHOJIOTHUECKUE TOCTUKCHHUS B 00J1aCTH
(bH3I/IKI/I, XHUMHH, 6I/IOJIOFI/II/I IJId  ITOBBIINICHUS CO6CTB€HHOFO HHTGHHGKTY&HBHOFO
pa3BUTHA B BEIOpAHHOW MPOPECCHOHATBHON AEITEeIbHOCTH;

L] YMGHI/ISI HpOﬁHaHI/ISI/IPOBaTI) TEXHOI'CHHBIC IIOCJIICACTBUA HJIA OKPY)KaIOHICI\/’I CpC]II)I,
OBITOBOW M TIPOU3BOJCTBEHHOM J€ATETLHOCTH YETIOBEKA;

L] TOTOBHOCTb CaMOCTOATCIIBHO I[O6I)IBaTB HOBBIC I C€6$I eCTeCTBeHHOHayLIHI)Ie 3HaHUA,
MCIOJIB3YS JISl 3TOTO AOCTYNHbIE HCTOYHUKHU UH(OpMaINH;

® yMEHHE YMpaBisATh CBOCH MO3HABATENbHON IESITENBbHOCTHIO, MPOBOAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHS;

L] YMGHI/IG BI)ICTpaI/IBaTI) KOHCprKTI/IBHBIG B3aMMOOTHOIIICHHUA B KOMAaHAC IIO peHIeHI/IIO
001X 3a7a4 B 00JIACTH €CTECTBO3HAHUS;

MeTanpeaIMeTHbIX:

® OBJIaJICHUE YMEHHUSMH M HaBbIKAMU PA3JIMYHBIX BUJIOB MO3HABATEIbHOU NESITEIBHOCTU
JUTSL U3YYEHHMSI PAa3JIMUHBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MUPA;

® TPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUs (HAOIIOJEHNE, HAYYHBIH SKCTICPUMEHT) JJIs
W3y4YeHUs PA3JTUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI MHpa, C KOTOPHIMH
BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B PO eCCHOHATBHOMU cdepe;

® yYMEHHE ONPENENATh 1EJU U 3aJa4H JIeATeIbHOCTH, BRIOUPATh CPECTBA UX JTOCTHKEHUS
Ha MIPaKTHUKE;

® YMEHHE WCIOJb30BATh PA3IMYHBIE HMCTOYHUKU MJIA TOJYYEHUS E€CTECTBEHHOHAY4YHOU
nH(pOpMaIIUU U OIEHUBATH €€ JOCTOBEPHOCTH ISl IOCTHUKEHUS TTOCTaBICHHBIX IEJeH 1
3a/1a4;
npeomemmvix:



e chopMHPOBAHHOCTH MPEACTABICHUN O IEIOCTHOW COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHE MHUPA, O NPHUPOJAE KAK €IWHOM LIETTOCTHOW CUCTEME, O B3aMMOCBS3U YEJIOBEKA,
MPHUPOJIBI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHol;

e BIAJICHHE 3HAHUSMU O Hauboyee BAXKHBIX OTKPBITUSAX U JOCTHKEHHMSX B 00JacTu
€CTECTBO3HAHMS, MOBJIUSBIINX HA 3BOJIIOLUIO NPEJICTABICHUNA O MPUPOJIE, HA pa3BUTHE
TEXHHUKHU U TEXHOJIOTHI;

¢ chopMHPOBAHHOCTH YMEHHS MPUMEHSATh €CTECTBEHHOHAYYHBIC 3HAHUS AJIs1 OOBSCHEHUS
OKpYXKAloIIMX  SIBJICHUW, COXpaHEHUs 370pOBbs, oOecredeHus Oe30MacHOCTH
KU3BHEJCATCIIbHOCTH,  OCpeXHOr0  OTHOIICHHS K  MPUPOAC,  PAMHOHAIBHOTO
MIPUPOIONOIB30BaHUS, a TAK)KE BBIMIOJIHEHHSI POJIM TPAMOTHOTO OTpeOUTeNs;

e chopMHUPOBAHHOCTH MPEICTABICHUI O HAYYHOM METO/IE TIO3HAHUSI PUPOJIBI M CPEICTBAX
W3y4EHUST  MEramMupa, MakpoOMHpa W  MUKPOMHpA;  BIAJCHHE  OPUEMAMH
€CTECTBEHHOHAYYHBIX HAOJIOJCHH, OMBITOB, UCCIECJOBAHUA U OLIEHKH JOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTATOB;

e BJAJICHUE NOHATUHHBIM aIlllapaTOM €CTECTBEHHBIX HAYK, [TO3BOJISIOIIMM [TO3HABATh MUD,
y4acTBOBaTh B JIUCKYCCHUSIX II0 €CTECTBEHHOHAY4YHBIM BOIIPOCAM, HCIOJIb30BaTh
pa3inyHbIe UCTOYHUKUA MH(GOPMAIUH JIJISl IOJTOTOBKH COOCTBEHHBIX padOT, KPUTUUECKH
OTHOCUTHCS K coobmenusm CMU, coaepxaliuM HaydHYIO HHPOPMAIHUIO;

e chOpPMHPOBAHHOCTh YMEHHI MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JJIS
KKIOr0 YeJIOBEKa, HE3aBUCHUMO OT €ro Mpo)eCCHOHATBHOU ACSITEILHOCTH, Pa3Indarh
(bakThl U OLIEHKU, CPAaBHUBATH OICHOYHBIC BBIBOJbI, BHJETh HX CBS3b C KPUTEPUIMU
OLICHOK U CBSA3b KPUTEPHUEB C ONPEACIEHHON CUCTEMOM IEHHOCTEM.

1.4. PexomeHnayeMoe KOJIUYECTBO 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:

TEOpeTHIEeCcKoe 00yueHNe

MIPAKTUIECKHUE 3aHATHS 21

KonTtpomnsHbIe paboTHI 7
CamocTosiTebHasi padoTa o0y4alonierocs (Bcero) 54
B TOM YHCIIE:
[Ipesenrammn 22
Pedepar 20
Coo01ieHus 9
Jloxman 1
Tabauiie! 1
Occe 1

DopMa NPOMEKYTOYHOM aTTECTALUU 10 JUCIMILIMHE AU (pPepeHIIUPOBAHHBbIH 3a4eT




2.2. TemaTnyeckuii IJIaH U coaepxanure yueOHoi rucuunianubl OY1.14 EcrecTtBo3HaHMe

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. Kpurepun HayuHoro 3Hanus. [IceBgonayka
4.  OcHOBHBIC YepPThl COBPEMEHHOT'O €CTECTBO3HAHUS
Conepxanue yueOHOro MaTepuana 18
1 Kunemaruka. Mexanndeckoe nBmkeHne. Cucrema ordera. TpaeKTopus ABHKECHHUS. 2
[Iyts. [lepememienue. PaBHoMepHOE mpsiMonuHeHOE BHKeHUE. CKOPOCTh
2 OTHOCHUTENEHOCTh MEXaHNYECKOTO JBI)KCHHMS. 3aKOH CIIOKEHUS cKopocTei. 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 AuHAMUKU. CUIIBI B IPUPOJE: 2
YIPYTOCTh, TPEHHE, CHJIA TSHKECTH. 3aKOH BCEMHUPHOTO TSTOTEHUSI.
ITpaktrueckas padbota Nel. «MccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHSI OT BECa TENa. 1 2
4 3aKoHbI COXpaHEeHHs B MeXaHHKe. FIMIybe Tena. 3aKoH COXpaHeHHs UMITYJIbCa. 1
Tema 1.1. PeakTrBHOE IBHKEHHE.
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 3anau mo 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 TennoBoe nBUXKEHUE yacTull BelecTsa. bpoyHoBckoe nBuxkenue. MaeanbHblil 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 osneprus. Pabora u TemnooTnaya Kak criocoosl
W3MCHEHHS BHYTPCHHEH SHEPTHH.

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

6 KontponsHas pabdora

CamocrostenbHas padora: CucremMarnieckas 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 cTpoenus BemecTsar»

Pemenne 3ama4d mo teme «OCHOBBI TEPMOJUHAMUKI

Tema 1.3.
OcCHOBBI
IIEKTPOTMHAMHUKH

Coneprxanne yueOHOT0 MaTepHaa

17

1 OnekTpocTaTika. BanMopaelicTBre 3apsKEHHBIX TNl DAEKTPUUECKUN 3apsia.
3aKoH coXpaHEeHHsI dIEKTPUUECKOro 3apsiaa. 3akoH KyroHa.
OeKTpocTaTUIECKOE 10JIe, €F0 OCHOBHBIE XaPaKTEPUCTUKU U CBSI3b MEXKILY
HUMH.

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

[Ipakrrueckas padora Ne 2. CO0opka 37€KTPUIESCKON IENH, I3MEPEHHE CHIIBI TOKA M HANPSDKEHUS Ha
€€ Pa3IMYHbIX Y9acTKax.

[Ipakrrueckas padora Ne 3. «V3mepeHne cuitbl TOKa M HANPSDKEHHS Ha PAa3IMYHBIX yJacTKax
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)

Kontpossnas pabora

Tema 1.4.
KoJie0anusi 1 BOJHBI

CopepxaHue yaeOHOro MaTepuaa

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 CBeToBbBIE€ BOIHBL. PazBurne l'[peZ[CTaBJ'IeHI/Iﬁ O IMpupoae CBCTa. 3aKOHBI
OTpAXKCHUA U TPCJIOMJICHHUA CBETA. JIMH3bI. (DopMyﬂa TOHKOM JIUH3BI.

[Ipakrrueckas padora Ne 4. Buabl konebanuii. Pactipoctpanenne konebaTenbHBIX JBIKCHUH B
Pa3IUYHBIX Cpeax.

. 2
IIpaxTrdeckas padora Ne 5 «3ydenne koneOaHU MATEMaTHYECKOTO MAsITHUKA
IIpaxTrdeckas padora Ne 6 «3ydenne nHTEphEpEeHINH U TUPPAKIINH 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.
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 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.
[TpakTryeckas pabora Ne 7. Jluanekrnueckoe eJUHCTBO BOJIHOBBIX U KOPITYCKYJISIPHBIX CBOMCTB
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 A/pa M 3JEMEHTAPHBIX YaCTHID).
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
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 3JIeMEHT W (OPMBI €ro CymecTBOBaHMA. lIpocTeie M cloXkHBIe BemecTBa. M3mepenue 1
XUMHUS BemecTBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB M MOJICKYJI.
2 OTHOCHTENbHBIE AaTOMHAasi H  MOJeKylspHas Macchl. KoimdecTBO  BemiecTma. 1




INocrostHHasiABoraapo. MousipHast macca. 3akoH ABorajapo. MOJSIpHBI 00beM Ta3oB.
KonugecTBeHHble W3MEHEHHMs B XHUMHH, Kak 4YacTHBIM Cioydail 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 BemecTBa. KoBaneHTHas CBA3b: HENOJSpHAas U TOJIsApHas. MoHHas 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..

[Ipaktuueckast pabora Ne 8: «OmpeneneHre cofepkaHUs XUMHUYECKHX DJIEMEHTOB U BEIIECTB B
MOJIOKE U IPYTHX HAIUTKAX, B MPOAYKTaX TMHTAHISD)

CamocrostensHas pabora odydaromuxcs. CocraBienue pedepaToB, HHOOPMAMOHHBIX 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. [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.

Ipaktuueckas pabora Ne 9. Onpenenenne pH pacteopa.

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 XO3SHCTBEHHOU
JACATCIbHOCTH YCJIOBCKA.

[Tpakrryeckas padora Ne 10. BsanmoselicTtBue METaUIOB C paCTBOPaMH KUCIIOT M COJICH.

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
3arpA3HCHUAD.

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.
3 Kucnoponoconepxamniye OpTaHWYECKHUE BEIIECTBA. [IpencraBurenn
Tema 2.2, KHCIIOPOAOCOAEPKAMNX OPTAaHWIECKUX COCIUHEHHWN: METHJIOBBIH M STHIIOBBIN CHHPTHI, 1
Opranunyeckasi XuMHs
TIIMIEPUH, YKCYCHAasl KUCJIOTa
4 JKuphbi kak ciI0KHBIC dDUPBL. 1
YT1eBoIbI: III0K03a, KpaxMall, HeJUIII03a.
CamocrosiTenbHas paboTa 00y4Jaronmxcst. ITAaHON: BeIuvaiiiiee 6J1aro 1 CTPAIIHOE 3710. 1
5 A30TcoepIKaIiue OpraHNYECKUE COCTUHCHUS: AMUHBI, AaMHHOKHCIIOTBI, OCIIKH. 1
6 [Tnactmaccel u BonokHa. [loHATHE O IulacTMaccax M O XUMHYECKHX 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 U OpPraHu3M 4eJloBeKa. XUMHUYECKHE 3JJIEMEHTbl B OpPraHM3ME 4YEJIOBEKa.
Opranudyeckre M HEOPTaHMYECKHE BeIlecTBAa. MMHepanbHbIe BEIIECTBA B NPOIYKTaX 1
IUTaHWs, ITUIICBBIC }IO6aBKI/I.
CamocTtosTenpHas paborta o0ydatonuxcs. COaaHCUPOBAaHHOE TUTAHNE 1
2 Xumust B ObiTy. Boma. KadectBo Bompl. Moronue MW YHCTSIIHME CPEJNICTBA. 1
[TpaBuna Ge3onacHO# paboOTHI cO cpeAcTBAMU OBITOBON XUMHHU.
T 23 [IpakTryeckas pabora Ne 11. Pemmenue 3amaa. OAM 1
Xanir?J )I'CI/I.SHB [Tpaktrueckas padbora Nel2: «Onpenenenne copepx aHust IpuMecei B BOe» 1
[Tpakrrueckas padora Nel3: «OuncTka 3arpsi3HEHHOHM BOJbl. Y cTpaHEHHE KECTKOCTH BOABD)
[Ipakrrueckas padora Neld: «OmpeneneHne XMMHUYECKHUX BEIIECTB B atMocdepe. 13mepenue 1
ypoBHs1 COo»
[pakrrueckas padora NelS: «MexaHnu3M 00pa3oBaHUs KHCJIOTHBIX Aoaei. M3ydenue 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. Hau6oaee | CoxepixkaHue 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.
IIpaxTrdeckas pabora Ne 16. CpaBHHTENIbHAS XapaKTEPUCTHKA KUBOTHON M PACTUTEIHHON KIIETKH. 1
IIpaxTrdeckas pabora Nel7: «PaccMaTpruBaHUe KJICTOK M TKaHEH B ONTHIECKUHA MHUKPOCKOID) 1
CamocrostenpHas pabora obOyuarommxcs. CocraBiieHHe pedepaToB, TUIAKTUIECKUX KapTOUYEK -
CXeM WM mpe3eHTanuil mo teme «KieTka — Kak OCHOBHAs €AWHHIA CTPOCHHS OpraHu3Ma U €ro 4
KU3HE00ECICUCHUSY.
Conepxkanne yueOHOro Marepuana 9
1 Crpoenne knetkd. CXOICTBa M Pa3iInyys B CTPOCHUH IPOKAPHOTHYECKHUX 1 1
9YKapHOTHYECKHUX KIIETOK.
2 Hexnerounsie ¢popmel xxu3Hu. Bupycsl u Oakteprodarm. 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 TpaHCKpUIIUY | 1
TPaHCJISIIMY B KJIETKE M OpraHu3Me.
Ipaktuueckas padora Ne 18. CocraieHue cpaBHUTENIBHOM TaOIHIbI «MHT03. AMUTO3. Meiio3» 1
ITpaktuueckas padota Ne 19: «/3yueHne cTpoeHHUs KJIETOK KPOBH YEIOBEKA, CPABHEHHUE CTPOCHHS 1
PacTUTENILHON W XKMBOTHOMW KJIETOK I10JI MUKPOCKOIIOM»
CamocrositensHas pabora oOyuaromuxcs. CocrtaBinenue pedepaToB WIM NPE3CHTALUI MO TeMme 2
«Bupycel 1 ux BO3JICHCTBUE HA YEIOBEKA»
Tema 3.3. CopepxaHue yaeOHOro Marepuaa 4
Pa3sMHoOKeHUE U 1 DopMbI pa3MHOXKEHHUSI OPTAaHU3MOB: 0€CI0JI0e U TTOJIOBOE 1
UHAMBHIYaJIbHOE 2 Pa3BuTHE MOJIOBBIX KIIETOK. 1
pa3BuTHE 3 Om1010TBOpEHHE. 1
OpPraHNu3MoOB 4 OnTtorexes 1
CopepxaHue yaeOHOro Marepuaia 8
1 VcTopus pa3BUTHS TeHETHKH. | HOPHIOIOTHYECKUI METOI. 1
2 3aKOHOMEPHOCTH HACJIECIOBAHUSI.
Tema 3.4. 3 XpoMOcOMHasl TeOpHsi HACIeICTBEHHOCTH. lLluToruia3maruueckas HAaCIEJCTBEHHOCTb. 2
OCHOBBI FeHeTHKH I'eneTnyeckoe onpeiesieHre Moa. _
4 M3menunBoCcTh. Busibl M Ipu4MHbBI MyTalui. 1
IIpaxTrdeckas padora Ne 20. CpaBHEHHE MOTHOPHIHOTO U AUTHOPHUIHOTO CKPEIINBAHIS. 1
Perienue 3a/1au 1o reHeTHKE.
CamocrositenibHasg  pabora. Ilpesentanmm, pedeparsl, coobmenust Ha Ttemy: «I[IpobGiemsl 3
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T€HETUYECKON 0€30I1aCHOCTH.

ConepkaHue yueOHOro Marepuaia 4
Tema 3.5. 1 Paszsutue 3BonronuonHoro yuenus 4./lapsuna. Bun, ero xpurepuu. Ionynsnuu. 1
OcHoOBBI y4yeHus 00 2 EcrectBenHbIi 0T0Op U ero ¢popmel. BunoodpazoBanue. MakposBoronusl. 1
IBOJIIOLHH CamocrositensHas pabora oOywarommxcs. [IpeseHranuu Ha Temy: «[J1aBHble HarpaBiIeHUs 2
SBOJIIOIIMY OPTaHUYECKOr0 MUPA.
Cosiepkanue yueOHOro MaTepuaa 3
Tema 6.6. 1 OCHOBHBIE METOJIbl CEJIEKLIUU U OMOTEXHOIOTUH. 1
OcHOBBI ceJIeKIINH Ipaktryeckas pabora Ne 21. CocraBnenne Tadmuipl «MeTOabI CEIeKIINY 1
OMOTEeXHOJIOT MU CamocrositenbHass pabora oOywarommxcs. [IpeseHTanuu, JoKianpl, pedeparbl Ha TeMy: 1
CoBpeMeHHOE COCTOSIHHE M ITEPCIIEKTUBB OMOTEXHOIOTHH.
Conepxanue yueOHOro MaTrepuana 4
1 [Tono)xeHne JeroBeKa 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
om0t GHOCHEPBI 2 Oomonus Onochepsl
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 peajiM3aliuM Y4eOHOH M CIUTLIHHBI

3.1. O6pa3oBareibHbIe TEXHOJIOTHHI

3.1.1. OOpa3oBarenbHble TEXHOJIOTMH, HCIIONb3YEMbIE IPU peaTU3aLUU PA3JINYHBIX BUJOB
y4eOHBIX 3aHATHH:

- ”H(pOPMAIIMOHHO-KOMMYHHUKAITHOHHBIE TEXHOJIOTH;

- TCXHOJIOT'HUA HpO6JICMHOFO HU3YyUCHUS.

3.2. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanmuzanuss y4eOHOW AuMCHMIUIMHBI TpeOyeT Hamuuus ydyeOHOro KaOuHeTa
€CTECTBO3HAHUS, B KOTOPOM MMEETCsl BO3MOKHOCTh 00ecrieunTh cBOOOHBIN nocTyn B MHTEpHET
BO BpeMsI y4€OHOTO 3aHATHS U B IEPHOJ BHEYUEOHOM NeSITETLHOCTH 00YJaIOMIMXCSl.

O6opynoBanue yueOHOro KabuHeTa:

1. PabGouee mecTo mpernoaaBaTes;

2. Tlocamounble MecTa MO KOJMYCSCTBY 00 yUaIOIUXCS;
3. AyautopHas 10CcKa AJs THUChMa,

4. KoMmIuieKT yueOHO-MeTOINYECKON JOKYMEHTAlUU:

— @enepallbHbIil  TOCYHApCTBEHHBIM  00pa3oBaTENbHBIA  CTaHIAPT  CPEIHEro
npodeccuoHanpHOrO  O0pa3oBaHMs MO  CHEHUANbHOCTH  JlomKOJIbHOE
o0Opa3oBaHue;

— Ilpumepnas nporpamma yueOHOI TUCIUTUIUHEI;

— PabGouas mporpamma y4eOHOM TUCIUTUTMHEI ¢ aHHOTAIIUCH;

—  Y4eOHO-MEeTOINYECKUI KOMIIEKC YUeOHON JUCLUILINHBL,

— Meroauueckne pEKOMEHIANWW TI0 BBIIOJHEHUIO CAMOCTOSTENBHOW paboTHI
00ydJaromuxcs;

— KoMIUIEeKT O1IEHOUHBIX CPEJICTB M0 Y4eOHO! AUCIUIUIHHE;

—  VYyeOHasi, METOJUYECKAs JINTEpATypa Mo yueOHOM TUCIMITINHE;

5. Kommuekt pa3naToyHoro marepuana (pUCyHKH, TaOJINIbI);
6. KaproTeka craiijoBBIX MPE3ESHTAINH 110 TEMaM JTUCITUTUINHBI,

TexHuueckue cpeiacTBa OOy4yeHHMsS: KOMIBIOTED C BBIXOJOM B  HHTEPHET; JKpaH,
MyJIbTUMEANIHOE 000pyI0BaHUE, IPUHTEP, CKAHEP.

3.3. UudopmanuonHoe odecneyeHue 00y4eHust
Ilepeuens pekoMeHaAyeMbIX Y4eOHbIX U31aHUl, UHTepHET-pecypcoB, A0NOJTHUTETbHOI
JIMTEPaTypbl
OcHOBHbBIE UCTOYHHKHU:
1. O6mas 6uonorus 10-11 kinacc. A.A. Kamenckuii, E.A . KpukcyHnos, B.B. I[Taceunuk. — M:
IIpocsemenue, 2018

2. ®wusuka 10 knacc. M.A. Mskumies, B.B. byxosues, H.H. Corckuii. — M:
IIpocsemenue, 2018
3. ®wusuka 11 xiacc. M.A. Mskumes. B.B. Byxosues, H.H. Corckuii. — M:

IIpocsemenue, 2018
4. Xumus 10 knace. I'.E.Pymsurtuc. — M: Ilpocsenienue, 2018
5. Xwumus 11 knacc. I'.E.Pym3utuc. — M: [Ipocsemenue, 2018
JlonomHUTENbHbIE HCTOYHUKH:
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9.

EcrectBo3znanue 10 xnacc. M.JO.Anekcamuna. [Ipocsemenune. 2008

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

EcrectBoznanue. Cnosapse. B.J[.Illonne. «bonbuas coperckas aHuukionenus». 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

Oo6wasg 6uonorus. B.M.Koucrantunos. Axkagemus. 2006

TonkoBeiii  gusnueckuii ciosapb. A.B.bproxanos, [I'.E.Ilycroamos, B.WU. PwiaHuk.
«Pycckuit s3p1x». 1987

DOHIMKIIONEINYEeCKU clloBaph r0HOTro Onosora. [lenaroruka. 1986

I/IHTepHCT - HICTOYHUKMU.

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 OCBOCHHUSI Y4eOHOM TUCHUIIINHBI

Texkymuii KOHTPOJIb YCIIEBAEMOCTH U OLIEHKA PE3yJbTaTOB OCBOCHUS y4E€OHOW AMCLUILIMHBI
OCYIIECTBIISIETCA TpPENojaBareyieM B IMPOIECCe MPOBEACHUS MPAKTUUYECKUX 3aHATHH U
71ab0paTOpHBIX PaboT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS 00YyYaloIUMUCS MHAUBHUIYaTIbHBIX
3a/laHui, POEKTOB, UCCIIEJOBAHUM.

PesyabTaTnl 00yueHus

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00yUYeHHust

JUYHOCHIHbLE?

YCTONYUBBIA UHTEPEC K UCTOPUHU U
JOCTHKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, 4YyBCTBO I'OPJOCTH 33 POCCUICKHUE
€CTECTBCHHbIC HAYKH;

TOTOBHOCTH K MPOJIOJKECHUIO 00pa30BaHMsI,
MNOBBILICHUIO KBaTU(UKALKUU B U30paHHON
npodeccuoHaNbHOM NesTeNbHOCTH,
WCIIOJIB3Ysl 3HAHUSI B 00JIACTH €CTECTBEHHBIX
HayK,

00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH
KOMIIETEHIIMI B 00JIACTH €CTECTBEHHBIX HAYK
TSl 9eJI0OBeKa U 0011ecTBa, YMEHUE;
UCIOJIb30BaTh TEXHOJIIOTUYECKUE TOCTHKEHUS
B 00siacTu pU3UKH, XUMUHU, OMOJIOTUH TS
MOBBILICHUS] COOCTBEHHOT'O
MHTEJUICKTYaJIbHOT'O Pa3BUTHS B BHIOPAHHOU
npoeccCuoHaNBHOM NesTeNbHOCTH;

YMEHUS MMPOAHATU3UPOBATH TEXHOTCHHBIE
MOCJIC/ICTBUSI 111 OKPY KAIOIIEH CPEebl,
OBITOBOI U IPOU3BOJCTBEHHON AESITENFHOCTU
YEJIOBEKa;

TOTOBHOCTh CAMOCTOSITENILHO 100BIBATH
HOBBIE JJIs Ce0s €CTeCTBEHHOHAYYHbIE
3HAHUS, UCTIOJIb3YS JIJISl TOTO IOCTYITHBIE
UCTOYHUKU UHPOpMAIINY;

yMEHUE yIPaBIIATh CBOCH MO3HABATEIHHOMN
JeATeTbHOCTBIO, IPOBOJIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYaIbHOTO
pa3BHUTHS;

YMEHHE BBICTPanBaTh KOHCTPYKTUBHBIE
B3aUMOOTHOUIEHUSI B KOMaH/I€ MO PELIEHUIO
0o0IMX 3a7a4 B 00JIaCTU €CTECTBO3HAHHS;

Memanpeomemuoie:

OBJIA/ICHUE YMEHHUSIMU U HaBbIKAMH
Pa3IMYHBIX BUAOB TIO3HABATEILHON
JeSITeIbHOCTH ISl U3YYSHHSI Pa3InIHbIX
CTOPOH OKPY)KAIOIIET0 €CTECTBEHHOTO MHPa;
NPUMEHEHHE OCHOBHBIX METOJI0B IMO3HAHMS
(HabmoieHe, HAYYHBIA AKCIIEPUMEHT) JUIS
U3yUYEHHsI Pa3IMYHBIX CTOPOH
€CTeCTBEHHOHAYYHOU KapTHHBI MHpa, C

- KOHTPOJIb 3a BBIIIOJIHCHHUEM
CaMOCTOSTEIILHOMN pa6OTBI CTYACHTOB

- pelieHue NPOOJIEMHBIX U JIOTUYECKUX 3a]au
Ha YCTAHOBJICHHH NPUYMHHO-CIICICTBEHHBIX
CBA3EH

- pellleHre KaYeCTBEeHHBIX 3a/1a4

- TaboparopHbIe PabOTHI

- KOHTPOJIbHBIE PaOOTHI

- KOHTPOJIb 32 YMEHUEM paboTaTh C
Pa3TUYHBIMU HCTOYHUKAMH HH(pOpMaIiu
(cmpaBouHukamu, UHTEpHET-pecypcaMu U

T.11.)

-TBOpPYECKHE paboThI
ucnoin3zoBanueM UKT

CTYJICHTOB c
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KOTOPBIMH BO3HHKAET HEOOXOIMMOCTh
CTaJIKUBAThCS B PO eCCHOHAILHOU cdepe;
YMEHHE ONPEACIATh IEeIH U 3a]1a4i
JIeATeILHOCTH, BBIOMPATh CPEICTBA X
JOCTHKEHUS Ha TIPAKTHUKE;

YMEHHE HCII0Ib30BaTh Pa3INIHbIC
WCTOYHHKH JJISI TTOTYyIEHUS
€CTeCTBEHHOHAYYHOH MH(OpMau 1
OLICHUBATH €€ I0CTOBEPHOCTH IS
JOCTHXXCHUA ITOCTAaBJICHHBIX ueneﬁ u 3aJa4,

npeomemmubwie:

c(hOpPMUPOBAHHOCTH MPEACTABICHUH O
LEJIOCTHOM COBPEMEHHOMN
€CTEeCTBEHHOHAYYHOU KapTUHE MHPA, O
IIPUPOJIE KAK €AMHOU LIEJIOCTHON CUCTEME, O
B3aMMOCBS3H U€IOBEKa, IPUPOABI U
00111ecTBa; O MPOCTPAHCTBEHHO-BPEMEHHBIX
Macitabax BeeneHHol;

BJIaJICHHE 3HAaHUSMH O HanboJiee BaKHBIX
OTKPBITUSX U JIOCTHKEHUSAX B 00JIaCTH
€CTECTBO3HAHMUS, TOBJIUSABIINX HA HBOJIIOLIUIO
NpEeCTaBICHUN O IPUPOAE, HA Pa3BUTHE
TEXHHUKHU U TEXHOJIOTHii;
c(OpPMHPOBAHHOCTH YMEHUS IIPUMEHSTH
€CTeCTBEHHOHAYYHbIC 3HAHUS /IS
00BSCHEHUS OKPYKAIOLIUX SIBICHUH,
COXpaHEHHUS 3/I0POBbsI, 00eCIIeUeHUs
0€30MacCHOCTH KU3HEEATEIIbHOCTH,
OepeKHOro OTHOLIEHMSI K IPUPOJIE,
palMOHATILHOTO PUPOIONOIb30BAHUS, A
TaKXXe BBITIOJIHEHUS POJI TPAMOTHOTO
nOTpeOUTENS;

c(hOopMUPOBAHHOCTH MPEACTABICHUH O
HAYYHOM METO/I€ TIO3HAHHS IPHPOJIBI U
CpeACTBax U3Y4YeHHUsl Meramupa, MakpoMupa
¥ MUKPOMHpA; BIIQJICHUE TPUEMaMU
€CTeCTBEHHOHAYYHbIX HaOJII0I€HUI, ONBITOB,
WCCIICIOBAaHHI M OLIEHKH JIOCTOBEPHOCTH
MOJIy4EHHBIX Pe3yJIbTaTOB;

BJIaJICHHE IOHATUITHBIM armapaToM
€CTECTBEHHBIX HaYK, MT03BOJISIOIIUM
MI03HABATh MHP, YIaCTBOBATh B JIUCKYCCUAX
10 €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOJIb30BaTh Pa3IMYHble HCTOUHUKHU
nH(pOpMaIUU TS TOJTOTOBKH COOCTBEHHBIX
paboT, KPUTUUECKU OTHOCUTBCS K
coobmenusM CMU, coneprkamum HaydHYIO
UHOPMAILIUIO;

c(OPMHPOBAHHOCTh YMEHUI MOHUMATh
3HaYMMOCTb €CTECTBEHHOHAYYHOTO3HAHUS
JUTSL KXKJIOTO YeJIOBEeKa, HE3aBUCHMO OT €T0
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poeCCHOHAIBHON JEATEHHOCTH,
pa3nu4dath (aKThl U OIICHKH, CPABHUBATH
OLICHOYHEIE BBIBOALI, BUIETh X CBA3b
CKPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C
onpeac€HHON CUCTEMOU [IEHHOCTEH.
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