HIIOY «IKYTCKUN KOJIJIE)X MHHOBAIIMOHHBIX TEXHOJIOT Uiy

/ YTBEP}KI[EHO
I[I/IpeKTop HIIOY «IKHUT»
\ A ) JLH. Lo
<£§ 1» aBryCTa 2020 .

PABOYAS IPOT'PAMMA YUEBHOM JUCHUTILIMHBI

B/1.05 EcTecTBO3HAHUE

IIpoduipb MOATOTOBKH COMATBHO-9KOHOMUYECKUM

®opma o0yuyeHHs] OYHas

I'onx na6opa 2020

Skyrck 2020



COJIEP)KAHUE

1. TACIIOPT PABOYEN ITPOIPAMMBI YUEBHOM JUCITATIJIAHGL............ 3
2. CTPYKTYPA U COIEPYKAHUE YUEBHOU JIMCUMTUIMHLL. ................ 6
3. VCJIOBUS PEAJIM3ALIMU YUYEBHOM JIUCIHATUIAHDL. ... 15

4. KOHTPOJIb U OIIEHKA PE3VJILTATOB OCBOEHUSI YYEBHOU
TUACTIATIIIIHDL. .o 18



1. MMACIIOPT PABOYEWA IPOIPAMMBI JUCIHUILJIAHBI
ECTECTBO3HAHHUE

1.1. O6nacth npuMeHeHUs pabodeit mporpaMmbl

PabGouass mporpamma AUCIHUIUIMHBL SIBJISIETCS 4YacThl0 00pa3oBaTEIbHOM
nporpammsl B cootBeTcTBUU ¢ PT'OC CIIO.

1.2.  MecTo TUCHUILIUHBI B CTPYKTYype 00pa30BaTeIbHON MTPOTrPaAMMBbI:

b/I. ba3zoBbie AUCITUILIMHBI

Bb/1.05 EcTrecTBO3HaHUE

1.3. Ilenu u 3aga4u AUCHUIUIMHBI — TPEOOBAHUS K pe3yJbTaTaM OCBOCHHUS
JUCIUTUTUHBL:

l. OcBoeHHE 3HAaHUM O COBPEMEHHON €CTECTBEHHOHAy4YHON KapTHHE
MHUpPa U METOJaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HanboJiee BaXKHBIMU HUJIEIMU
U JOCTHKCHMSMH €CTECTBO3HAHUS, OKA3aBIIMMHU ONPEICNAIONIee BIUSHUE Ha
NPECTaBICHUS YEJIOBEKA O MPUPOJIE, PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

2. OBnameHue yYMEHUSAMH TPUMEHSITh TOJY4YEHHBIE 3HAHUA IS
OOBSICHEHHsI ~ SIBJICHHM  OKPYXKAIOIIEro  MHpa, KPUTHUYECKOH OICHKH U
UCIOJIb30BAaHUSl €CTECTBEHHOHAy4YHOW HH(opManuu, cojaepxamieiica B CMU,
pecypcax HMHTepHera W  HayuyHO-TIOMYJSIPHOM JMUTEpaType; OCO3HAHHOTO
OTIpeJIeNIeHHs] COOCTBEHHOM MO3UIIUU 110 OTHOIIEHUIO K 00CYK/1aeMbIM B O0IIIECTBE
npoOiemMaM HayKHu;

3. Pa3BuTe HMHTEIUIEKTyaJbHBIX, TBOPYECKHUX CIOCOOHOCTEH U
KPUTHYECKOTO MBIIIJICHUSI B XOJ€ MPOBEIACHHUS NPOCTEHIINX HCCIEAOBAHUH,
aHanmu3a  SBJICHWN, BOCTIPHUATHUS W  HWHTEPIPETAlMA  €CTECTBEHHOHAYYHOMN
uH(popmaIuy;

4. Bocnutanne yOeXIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB
OPUPOABl M HCIONB30BaHUS JOCTHXKEHUW ECTECTBEHHBIX HAyK JIJISi pPa3BUTHUS
IUBWIM3AIMHN; CTPEMJICHHS K OOOCHOBAaHHOCTH BBICKa3bIBAEMOM TMO3WIUU U
YBOXEHHUA K MHEHHMIO OIMOHEHTa MpH OOCYXACHUM MPOOJIEeM; OCO3HAHHOIO
OTHOIIIEHUSI K BO3MOXKHOCTH OTACHBIX IKOJOTUYECKUX M STUYECKHUX MOCIEICTBUH,
CBSI3aHHBIX C JIOCTH)KCHUSMHU €CTECTBEHHBIX HAYK;

5. Hcnonp30BaHuEe €CTECTBEHHOHAYUYHBIX 3HAHMWA B TIOBCEIHEBHOM
KU3HU IS oOecriedeHus] 0e30MacHOCTH KU3HEACSITEILHOCTH; OXPAHBI 3I0POBbS,
OKPYKaIOIeH Cpelibl; YHEPrOCOepeKEHNS.

B pesynbraTe OCBOGHHS TUCHUIUIMHBI ~ OOYYArOMIMICS JOHKEH HUMETh
MMPAKTUYECKUAN OIIBIT:

l. oOlLleHKH BIUSHUS HA OpPraHU3M YEJOBEKa 3JCKTPOMArHUTHBIX BOJH U
palOaKTUBHBIX U3TYUYCHHH;



2. 3HeprocOepexeHus;

3. 0e30macHOr0 MCHOJIb30BAaHUS MATEpUATIOB M XUMUYECKHUX BEIECTB B
OBITY;

4. mpouIaKTUKA UH(DEKITMOHHBIX 3a00JIeBaHU, HUKOTHHOBO,
AJIKOTOJIbHOW Y HAPKOTUYECKOU 3aBUCUMOCTEN;

5. OCO3HaHHBIX JINYHBIX JECUCTBUM IO OXPAHE OKPYKAIOIIEH CPEJIBL.

6. TOHATUIHBIM  anmaparoM  €CTECTBEHHBIX HayK, IO3BOJSIOLIUM
NI03HABATh MHUP;

7. HaBBIKAMH TOJYy4YEHHUs, TIOMCKa, 00paboTku wuHOpMmaluu, ee
CHUCTEMAaTHU3ALNH;

8. HaBBIKAMU CaMOCTOSATEIBHON pabOThl Il M3YyYEHUS TEX U HHBIX
SBJICHUH U 3aKOHOB IIPUPOJIBI.

B pe3ynbraTe 0CBOCHUS NUCHUIUIMHB O0YyYarOMUNCS JOKEH YMETh:

— TPUBOJUTH IPUMEPHI HKCIIEPUMEHTOB u/unu HaOJIIOACHUI,
000CHOBBIBAIOIIMX: aTOMHO-MOJIEKYJIIPHOE CTPOEHHE BEIIECTBA, CYLIECTBOBAHUE
AJEKTPOMArHUTHOTO TOJISI U B3aHUMOCBSI3b DJIEKTPUYECKOTO M MAarHUTHOTO IOJIEW,
BOJIHOBBIE M KOPIYCKYJISIDHBIE CBOWCTBa CBETa, HEOOPATUMOCTH TEILJIOBBIX
IPOLIECCOB, pa3deranre rajakTHK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPbI
MOJIEKYJI, 3aBHCHUMOCTb CKOPOCTHM XHMHUYECKOW pEaKkUHH OT TEMIEpaTypsl WU
KaTaJau3aToOpoOB, KIETOYHOE CTPOCHUE JKHUBBIX oOpranusmon, posb JIHK kak
HOCUTENSI  HACIEACTBEHHOM HH(OpPMALKK, SBOJIONMIO JKUBOW  MPHUPOIHI,
IIPEBPALCHNs] DHEPIUA W BEPOATHOCTHBIM XapakTep IPOLECCOB B KUBOUM U
HEXWBOW TMPUPOJAE, B3aWMOCBS3b KOMIIOHEHTOB  JKOCHCTEMBI,  BIIMSHUE
NEATEIIbHOCTH YEJI0OBEKAa HA DKOCUCTEMBI;

— OOBACHATH NPUKIAJHOE 3HAUEHUE BaXXHEHIIMX JOCTMXKEHHH B 00sacTu
€CTECTBEHHBIX HAyK JUIA: Pa3BUTHs SHEPIeTHKH, TPAHCIIOPTA U CPEICTB CBS3H,
NOJIYYEHHUS] CHUHTETHYECKMX MAaTE€pUaloOB C 3aJaHHBIMU CBOMCTBAMH, CO3JaHUS
OMOTEXHOJIOTUM, JIeueHUs WH(EKIMOHHBIX 3a00JIEBaHMM, OXpaHbl OKpY:Karoulei
cpensl;

— BBLABUTaTh TMIOTE3bl U MpeAjiaraTh MyTH UX MNPOBEPKU; AeiaTh BHIBOJbI Ha
OCHOBE 9KCIIEPUMEHTAIBHBIX TAHHBIX, PEJICTABJICHHBIX B BUIEC TpauKa, TaOIUIIbI
WJIN MarpaMmbl;

— paboTaTh C €CTECTBEHHOHAay4YHOM uH(poOpMaIuMel, coaepxamencs B
coobmenusix CMMU, pecypcax MHTepHETa, HAYUYHO-TIOMYJISIPHBIX CTaThsX: BIAJIETh
METOJaMHU TOMCKA, BBIAEIATh CMBICIOBYIO OCHOBY M OLEHHUBATh JIOCTOBEPHOCTH
uHdopMaIuu.

B pe3ynbraTe 0CBOCHUS NUCHUIUIMHB 00Yy4aromUNcs JOKEH 3HATh:

— nHanOosee BaKHBIE OTKPBITHA U JOCTUIKCHUS B o0iacTu €CTCCTBO3HAHMUA,



— CMBICJ TOHSTHHA: €CTCCTBCHHOHAYUYHBIM METOJ| IMO3HAHHWSA, 3JICKTPOMArHHTHOC
1oJie M 3JCKTPOMArHUTHBIC BOJIHBI, KBAaHT, 3BOJIONHUsA BceneHHOW, OONBIION B3pPHIB,
ConHeuHasi cHcTeMa, TaJlaKTUKA, TCPUOJUYCCKUN 3aKOH, XHMHYECKas CBsI3b,
XMUMHYECKass PEaKiMs, MaKpOMOJeKysa, OeJoK, KaTaiu3arop, (epMeHT, KIeTKa,
muddepennmanus kiaetok, JJHK, Bupyc, Ouonorudeckas sBoiroius, 6uopasHoodpasue,
OpraHu3M, MOMYJISAINS, YKOocucTeMa, onocdepa;

— BKJAJ BCIIMKHX YYCHBIX B (POPMHpOBAaHHE COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUDA.

1.4. KonnuecTBO 4acCOB HA OCBOEHUE JUCLUUILINHBI:
MakcumanbHOU yueOHOM Harpy3ku odydatomerocs: 160 yacoB, B TOM 4ucIe:
— ayIUTOpHOM y4eOHOM paboThl oOy4aromierocs (00s3aTeIbHbIX YUeOHBIX
3ansaTHil) 108 yacos;
- BHEAYJIUTOPHOHN (CaMOCTOSITENIbHON) y4eOHOM paboThl 00ydYaroIierocs
52 yacos.



2. CTPYKTYPA n

ECTECTBO3HAHHUE

COJIEPKAHUE

2.1. OO6beM NUCIUTIIUHBI U BUJIBI yUeOHOW paboThI

TV CTUTLIAHBI

Bua yueOHo# padoThl

O0BeM yacoB

MakcumanbHasi yueOHas Harpy3ka (Bcero) 126
AynuTopHas yuebHas paboTa (00s3aTesbHbIe yueOHbIe 3aHATHsI) (BCero) 108
B TOM YHCJIC!

Bueaynuropnas (camoctositenpHas) yaeOHas pabota o0ydaromerocst (BCero) 52

[TpomexyTouHas aTTecTauus B popme:

g b epeHIIMPOBaHHbBIN 3a4eT

2.2. TemaTnuyeckuil 1aH U COACPKAHUE TUCIUTIIINHBI

Copep:xanue yueOHOT0 MaTepHara,
71a00pPaTOPHBIX U MPAKTHUECKUX

HaumenoBanue 3aHATHM, BHEAYIUTOPHON
pa3neroB U TeM | (CaMOCTOSTEIbHOW) yueOHOH paboThI Obrem Hacos YPOBEHE
00y4aromuxcsi, KypcoBoi paboThI OCBOCHHA
(mpoexTa), yueOHOMI 1
IIPOM3BOJICTBEHHOM NMPAKTHKH
1 2 3 4

Pa3nes 1. CoBpeMeHHOe ecTeCTBEHHOHAYYHOE 3HAHUE O 14

MHpe

Tema 1.1 EcrecTtBO3HaHMe Kak IO3HaBaTeIbHAas 6 2
JEsITeNbHOCTD

Tema 1.2 CrpyKTypa MUpa U IpUPOJBL: €IUHCTBO 4 2
MHOT000pa3ust

Tema 1.3 OT cTpYKTYpBI K CBOMCTBAM 4 2

Tema 1.4 [Ipupona B [BMXKEHHM, JBU)XXEHUE B 4 1
pupoie
CamocrosiTenbHas pabora 8

Pasnen 2. EcrecTBeHHbIe HAYKHM U Pa3BUTHE TEXHUKHU M 14

TEXHOJIOT UM

Tema 2.1 Pa3Butie TEXHOr€HHON TUBUIIN3AIIUHA 10 1

Tema 2.2 B3anmopaeincTere HayKu U TEXHUKH 4 2

Tema 2.3 EcrecTBO3HaHME B MHpE COBPEMEHHBIX 4 1
TEXHOJIOTUI
CamocrositenpHas pabora 8

Pa3nen 3 EcTecTBeHHBIE HAYKH M Y€JI0BEK 10

Tema 3.1 EctectBenHble Hayku U TPOOJIEMBI 6 2
3/I0pOBbs YEJIOBEKA

Tema 3.2 EctecTBeHHble Haykd U TI00anbHbBIE 4 2
po0JIEMbI COBPEMEHHOCTH
CamocrosiTenbHas pabora 8

Pazgen 4. OCHOBBI  MOJIGKYJsApHOW — Qum3uku U 14

TEPMOJMHAMUKHU

Tema 4.1 OCHOBBI JIEKTPOJIMHAMUKHU 6 2

Tema 4.2 KoneOaHus u BOJIHBI 4 2

Tema 4.3 DneMeHTbl KBaHTOBOM (hU3MKH 4 2




Tema 4.4 Bcenennas u ee sBomonus 14 1
CamocrosiTenbHas pabora 8

Paznen S. OcHOBHbIE NOHATHUS M 32aKOHbI XUMUM 14

Tema 5.1 Ilepnonnueckuin 3aKO0H u 6 1
[Tepuonnueckas cucTeMa XHMHUYECKHX
2JIEMEHTOB

Tema 5.2 CrtpoeHnue BeniecTna 4 2

Tema 5.3 Bona. PactBopsl 4 2
CamocrosTenpHas paboTa 8

Pa3nen 6. OcHOBHbBIE NOHATHSI M 3aKOHBI O0MOJIOTHH 14

Tema 6.1 OCHOBHBIE  TOJIOKEHUSI  KJIECTOYHOM 2 2
TEOPUH

Tema 6.2 Opranusm - eANHOe Lenoe. 4 2
MHoroo6pasue opraHu3MoB.

Tema 6.3 DBOIIOIMOHHAs KapTHHA MUPa 4 2
Tema 6.4 [TpoucxoxaeHue )K13HU Ha 3emie. 4 1
CamocTosTensHas pabora 12

BCEI'O 160

2.3. Copepxxanue yueOHOU TUCHUILIUHBI

Pasznen 1. CoBpeMeHHO€E eCTECTBEHHOHAYYHOE 3HAHUE 0 MHpe.

Tema 1.1. EcTecTBO3HAHHE KAK MO3HABATEJILHAA J€ATEILHOCTD.

EcrectBo3Hanne kak Hayka. (CoOl03 €CTECTBEHHbIX HAayK B I[IO3HAaHUU
npupobl. EcrecTBoO3HaHNE B cucTeME KyabTypbl. HayuHoe 3HaHWE: COOTHOIIEHUE
HAyKH U KyJbTYPbI; TOHATHE «HAYKA»; CUCTEMA €CTECTBEHHBIX HAYK U MPEIMET UX
uzyueHus. [IpuHIMIOBI W MpPU3HAKKM HAYYHOTO 3HAHUSA. OKCIEPUMEHTAJIbHbBIC
METOJIbl B €CTECTBEHHBIX HayKax: HaOJlI0JIeHHe, H3MEpEHUe, HKCIIEPUMEHT.
[TonsiTue 00 PKCHEPUMEHTAILHBIX HAYYHBIX METOJaX, CUCTEMA U Kiaccudukanus
Hay4HbIX METOJ0B. OCOOEHHOCTH M OTJIMYUTEIbHBIC MPU3HAKU HAOIIOJCHUS U
HKCIIEPUMEHTA, POJIb U3MEPEHUN U KOJUYECTBEHHBIX OLEHOK B €CTECTBO3HAHUMU.
Brmusane mnpubopa Ha pe3yabTaThl  IKCIEPUMEHTa, Tpo0ieMa YUCTOTHI
skcriepuMenTa.  Orenka  ommOKM — W3MepeHuil.  TeopeThdeckne  MEeTOMIbI
UCCe0OBaHus: KiaccuduKaus, CUCTEeMaTu3allus, aHaiu3, CUHTE3, HHAYKIUS,
NenyKuus, MojaenupoBanue. [IOHATHE O TEOPETUYECKUX METOJAaX MCCIEHOBAHUS.
[Tpumeps! kinaccudukauii 1 Mojeneil B ectectBo3Hanuu. Crenuduka u3ydeHus
00BEKTOB W poJib MOACNIeH B M3YYCHHH MHUKPOMHUpPA; MPEICTaBICHUE
HEIPEICTABUMOT0; CTATUCTUYECKUE UCCIIEIOBAHUS, MUKPO- U MaKPOIIapaMETPBI.

Tema 1.2. CTpyKkTypa MHPA ¥ IPUPOJBI: EAUHCTBO MHOT000pa3us.

[IpocTpaHCTBEHHO-BPEMEHHBIE XapPaKTEPUCTHUKA MaKpOMHUpa, Meramupa u
Mukpomupa. CpelcTBa u3ydeHuss MUKpoMupa U Meramupa. [Ikansl paccTosSHUN U
BPEMEHHBIX MHTEPBAJIOB B MaKpOMHpe, Meramupe u Mukpomupe. CTpyKTypHbIC
AJIEMEHTBl MaTE€pUU. ODBOJIONMS TPEACTaBICHUM O MPOCTPAHCTBE M BPEMEHH.
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®opmbl MaTepuu. BemecTBo U noJie, TUCKPETHOCTh U HENMPEPBIBHOCTL. PazBuTtue
MPEJCTABICHUN O BEIIECTBE W MOJIE. DIEKTPOMAarHUTHbBIC sABJICHUS. BOaHOBBIE U
KBAaHTOBbIE CBOMCTBaA BemiecTBa U nois. Dororddexr. DiemMeHTapHbIe YaCTUIIbI U
dbyHIaMEeHTaIbHbIE B3aUMOICHCTBHUS.

Tema 1.3. OT CTPYKTYPBI K CBOMCTBAM.

ATtombl U aneMeHTHl. JIBa pemeHust omHoi mpoOiembl. Pacckaz o nByx
MOJXO0/aX K PEIICHUIO MPOOJIEMbl MPUPOABI CBOMCTB, MPEIIOKEHHBIX B JIOXY
AHTHUYHOCTH OMIMEAOKIOM (T€opusl 3JIEMEHTOB) U JeMOKpUTOM (aTOMHUCTHKA).
Bropoe poxnenue atomuctuku. HoBbie (popmMbl aTOMHOI TEOpHH, pa3BUTHIC B
anoxy HayuyHoun pesomouuu XVII B. P. boinem u W. HsroToHoM.
MexaHuctuiueckoe 0ObSICHEHUE MPOUCXOKICHHUSI CBOMCTB BELIECTB. XUMHUYECKas
peBomonsi XVIII B. Co3naHue KUCIOPOAHOM TEOPUM TOPEHUA U JIbIXaHUsS A.
JlaBya3zse B 1770-x rr. HoBasi TpakTOBKa MOHATHS «XUMUYECKUU 37eMEHT». JIK.
Haneron. CuUHTE3 HOBOW AaTOMHCTUKA M HOBOIO 3jieMeHTapusma. Hcropus
co3nanusa JlanbTOHOM XMMHUYECKOW aTOMUCTUKH. [lepBas mikana aTOMHBIX BECOB.
OmnpeneneHrne XUMUIECKUX GOPMYII.

Tema 1.4. IIlpupoaa B ABHKeHUH, IBHKEHHUE B IIPUpOIeE.

JlBmxkenne kak mnepemenieHue. CrnocoObl ONMUCAHUS MEXaHHUYECKOIO
NBWKEHUS. OTHOCHUTENBHOCTh JBHM)KEHUS. [[BH>KEHME TMOJ JEWCTBUEM CHII
TATOTeHUs. [IpUUnHBI MEXaHUYECKOTO JABUXKEHUS. J[eTEpMUHU3M MEXaHUUYECKOIO
JNBIKEHUS. [[BrbkeHue Kak pacnpoctpanenue. BomHbel. CBoiicTBa BOIH. 3BYK U €r0
XapaKTEPUCTHUKHU. [[BUKEHUE, TPOCTPAHCTBO, BpeMsl, MaTepusl. BausHue NBUXEHUS
U MaTepUH Ha CBOICTBA MPOCTPAHCTBA U BpeMeHHU. J[BuxkeHue teruia. OCHOBHbIE
3aKOHBI TepMoAMHAMUKU. HeoOpaTUMOCTh TEPMOAMHAMUUYECKUX MPOIECCOB.
CTaTUCTUYECKUM XapakTep IBHKEHHUS CHUCTEMbI C OOJIBIIMM YHUCIOM YacCTHII.
[loHaTHE O CTAaTUCTUUECKOM oOmNHcaHuU ABWKeHUs. OObsICHEHHE HEOOpPaTUMOTO
XapakTepa TEpPMOJIMHAMUYECKUX IMpoleccoB. (CTaTUCTMKa TOpsSaka M Xaoca.
[Ipupona HEOOpaTUMOCTH JBUXKEHUS CHUCTEMBI C OOJBIIMM YKCIOM YaCTHIIL.
JIBI>KeHME KaK KauyeCTBEHHOE HW3MEHEHHE. XuMuueckue peakiuu. Ckopoctu
XUMHUYECKUX peakuuil. [Tapamerpsl, Biusironume Ha ckopocTb. Karanus. [[Buxenne
KaK U3MEHEHHE. S IepHbIE peaKIuu.

Paspes 2. EcrecTBeHHBIC HAYKHM U Pa3BUTHE TEXHUKH U TEXHOJIOTMH.

Tema 2.1. PazBuTHe TeXHOreHHON HMBHJIM3AILUH.

OO11as XxapakTepuCTHKa B3aUMOCBSI3U Pa3BUTHUS HAYKU U TEXHUKH.

Onpenenenune TexHUKU. VcTopnyeckne »sTanbl pa3BUTHUS TEXHHYECKOU
NEeATENbHOCTH 4YeJIOBeKa. BakHellne TeXHUYEeCKue H300peTeHus C JPEBHHX
BPEMEH 10 CTAHOBJICHMS €CTECTBEHHBIX HayK. DEHOMEH TEXHHUKU B KYJBTYpE.

B3auMoCBsI3b TEXHUKH U €CTECTBEHHBIX HayK. OOIIKe YepThl 3BOJIOLUH TPUPOIBI
8



Y DBOJIIOIMM TEXHHMKU. HaydHo-TexHmyeckuil mnporpecc. Mup COBpEMEHHBIX
TEXHOJIOTUH. B3aMMOCBA3b TEXHOJIOIUM ¢ DKOHOMHUKOM, ITOJUTUKON U KYJIBTYPOM.
TexHOJ0rnn U COBpEeMEHHbIE TPOOJIEMbI PA3BUTHUS IUBUIIU3ALINH.

Tema 2.2. B3aumoaeiicTBre HAYKH M TEXHUKH.

MexaHucTrdecKkas KapTUHa MUpPa U JOCTUKEHUA MeXaHUKU oT HproToHa 10
HalIMX JHEH. 30JI0TO€ TMPAaBWJIO MEXaHWKHM M IPOCTEUIIHE MEXaHU3MBI.
KonebGanus. 3akoH COXpaHEHHs HUMITYyJIbCa U PEAKTUBHOE JBM)KEHHE. 3aKOH
COXpaHeHusi MoOMeHTa wumiyibca. OT wuzoOperenuss KapmaHo 10 ycTpoiicTB
HaBuranuu. HeOecnas Mmexanuka. bamnuctuka. [lonersl KOCMUYECKUX allapaToB
U KOCMHMYECKHE HCCIIENOBaHUA. MexaHuKa KUAKOCTEH M ra3oB. OT BETPSIHBIX U
BOJSHBIX MEJBHHUI] K COBPEMEHHBIM THAPOIJIEKTPOCTAHLMSIM M BETPOBBIM
anekTpocTaHuusM. [logbemuas cuia kpputa. OT MpoEKTa JIETATENBHOrO aIlapara
Jleonapno na BuHunM 10 COBpeMEHHOW aBHAUMOHHOM TexHUKHU. [lepBoe Hawano
TEPMOAMHAMMKN M KOHELl M300peTeHHs] BeuHbIX aBuraresneil. Bropoe Hauamno
TepMoanHaMuKl U MakcumaiabHoe KIIJ[ TermoBeix aBurareneit. OcoOEHHOCTH
paboTel napoBoro asuraresns. Kparkoe onvcanue paOOThl ABUTATENsl BHYTPEHHETO
cropanusi. [lapoBeie TypOMHBI B COBPEMEHHBIX TeIIO3JeKTpocTaHusAX. CyTh
paboThl peakTUBHBIX jABurareneid. IlpubOopsl, mpeoOpasyronme MeXaHHYeCcKoe
JNBWKEHUE B  DJIGKTPOMarHuTHoe W oOpatHo. OcobGeHHOCTH — pabOTHI
3NIEKTporeHeparopa U anekTpoxasurarens. IlpeoOpa3zoBanue u mepedaua
JJIEKTPOdHEPTUM  Ha  paccrosHue. PasnuuHble  cmocoObl  MPOU3BOJICTBA
anekTposHeprun. [IpoGaemsr sHEprOCcOEpEeKCHHUS.

Tema 2.3. EcTecTBO3HAHNE B MHPE COBPEMEHHBIX TeXHOJIOTHIA.

OnrTrhueckue CHEKTpbl M WX NpuMeHeHue. Jlazeppl W UX TNpPHUMEHEHUE.
OnTtuyeckue cBetoBoAbl. Dotorpaduss — kuHemarorpadus — rojorpadus.
SnepHble peakuuu Ha ciaykOe dYenoBeka. SnepHbIe peakiMH, MPOTEKAIoIINUe C
BBIJICJIEHUEM DJHepruu. SnepHoe opyxue. fnepHas sHepretuka. ATOMHBIE
anekTpoctaHuuu. [IpoOGrema ynpaBiasieMOro TEpPMOSJIEPHOIO CHHTE3a Kak
NEPCIEKTUBA pEIICHUs TII00aTbHOM TOIUIMBHONW MpPOOJIEMbl. DKOJIOTHYECKUE
npoOJieMbl SEPHON SHEPTreTHKU. YCUJIEHHE M MPeoO0pa3oBaHME SJIEKTPUUECKHUX
CUTHaJIOB. ba3oBble 3JIeMEHTbl W  NPUHLUINBI  pabOThl  KOMIIBIOTEPOB.
MakpOMOJIEKYJIBI U CHHTETUYECKNE ITOJIMMEPHBIE MaTEPHAIBI.

Pa3zgen 3. EcrecTBeHHBIC HAYKH U Y€JI0BEK.

Tema 3.1. EcTecTBeHHbIE HAYKH U MPO0JIeMBbI 310POBbSI YeJI0BEKA.

YenoBek Kak yHUKaJIbHAs KHMBas cucrema. UTo Takoe 340pOBbE YETIOBEKA U
KaK ero nojanaepxxusath. [IpobieMa coxpaHeHHs 310pOBbs YEIOBEKA (AJIKOrOJbHas
3aBUCUMOCTb, KYpEHUE, HapKoMaHus). Apjantauus OpraHu3sMa 4elloBeKa K



(dakrTopam OKpyXxarolenl cpenbl. bHOXMMHYECKHE AacleKThl PalHOHAIBHOIO
UTaHUS.

Buramunsl.  buonmornuecku — akTuBHbIe — BemiectBa.  OOIIMEe — MPUHILIMIIBI
UCIIOJIb30BaHUsl JIEKAPCTBEHHBIX CPEACTB. 3alIMTHBIE MEXAHU3Mbl OpPraHU3Ma
4yeJl0BeKa-UMMYHHUTET, TOMEOCTa3 W UX MojjaepxaHue. 3a00jieBaHUSl YEIOBEKa,
BbI3bIBAEMbIE MHMKPOOpPraHHU3MaMH, HUX MNpOo(UIAKTUKA U METOJAbl JICUEHUS.
[Tapa3uTsl; npoduIakTUKa Mapa3uTapHbIX OoJe3Hel. Bupycsl U ux Bo3AeiCTBHE
Ha 4YeJoBEKa. 3aKOHOMEPHOCTH HACJEJOBAaHMS IpPU3HAKOB. ['eHeTHuecku
00yCIIOBJIICHHbIE 3a00JIeBaHUS; BO3MOXHOCTh HX JICUECHUS U MPO(PUIAKTUKH.
['eHoM 4yenoBeka U reHHas Tepanus. MeIuKo-reHeTH4eCKOe KOHCYIbTUPOBAHKE U
MJJAHUPOBAHUE CEMBHU.

YenoBek U TEXHUKa — MpoOJieMa TEXHOTEHHBIX BO3JECUCTBHI Ha 3710POBbE
yelnoBeKka (PJIEKTPOMAarHUTHOE TI0Jie, paauanus, ObITOBass XUMUS U T. ).
Bo3sneiictBue JIEKTPOMAarHUTHOT O noJIs Ha KUBBIE OpPraHU3MBl.
DNEeKTpOMarHUTHbIE NOJISI B MEIULIMHE.

Tema 3.2. EcrecTBeHHble HAayKM M T[J00ajJbHble NPOOJIEeMbI
COBPEMEHHOCTH.

['moGanpHbie TPOOJIEMBI COBPEMEHHOCTH. JKOJOTHYECKUE MPOOJIEMBI.
UYenoBek Kak KOMIOHEHT Ouocgepbl: 3BOIONUS B3auMooTHoleHui. [Ipobiema
coxpaHeHus OuopazHooOpa3us Ha 3emiie. 3arpsi3HEHUE OKPYXKaroIIel cpebl U ero
nocieacTud. OxpaHa OKpy»Xaroled cpelbl M SKOJOTHMYECKH MEHEIKMEHT.
[TpakTyeckue BOMPOCHI OXpaHbl MPUPOJbI. [ 00anbHbIE U3MEHEHUsI KJIMMaTa U
UX TOCHEACTBUs Uid 4eloBeuecTBa. HapymieHusi rio0anbHBIX KPYTrOBOPOTOB
BELIECTB W HHEPruu. DKOJOTMYECKHE KaTacTpo(bl — peajJbHble W MHHUMBIE.
Mopenn -5KOCHCTEMHOIO OTBETa Ha BO3JEWCTBHE uesoBeka. buocdepa u
Hooc(epa. TeHAeHIIMU UHTErpalliid €CTECTBEHHBIX U TYMAaHUTAPHBIX HayK HA IyTH
perieHus: To0anbHbIX MpobieM. MopaabHash OTBETCTBEHHOCTh YuyeHbIX. JIMuHas
OTBETCTBEHHOCTh YEJIOBEKA 3a COCTOSHHE OKpyKaromew cpensl. Passurne
€CTECTBEHHBIX HayK Ha Oyaro ooOmecTtBy. [lepcrekTuBbl pa3BUTHS €CTECTBEHHBIX
HAyK U IPAKTUYECKOE MPUIIOKEHUE HAYUHBIX pa3pabOTOK.

Paznen 4. OcHOBBI MOJIEKYJISIPHOM (PU3UKH U TEPMOJTUHAMMKH.

Tema 4.1. OcHOBBI 2JIEKTPOAUHAMHUKH.

DNeKTpocTaThka. B3auMoAeiCcTBHE 3apsHKEHHBIX TENI.  JJEKTPUYECKUU
3apsiAi.  3aKOH  COXpaHEHUs  JJIEKTpUYecKoro  3apsiaa. 3akoH — Kynona.
DIIEKTPOCTATUYECKOE TOJIE, €T0 OCHOBHBIE XaPAKTEPUCTUKH U CBS3b MEXKIY HUMHU.
[TocTositnubiit TOK. IlocTOsIHHBIN 3nekTpuyeckuil Tok. Cuia Toka, HampsiKEHUe,
JJIEKTPUYECKOE CONPOTHUBIEHUE. 3aKOH Oma JUIsl ydacTKa JJIEKTPUYECKOM LEIH.

MarnutHOoe noje. MarHuTHOE MOJIE U €ro OCHOBHBIE XapaKTEPUCTUKU. JlelicTBue
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MAarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM. 3aKOH Amirepa. DJIEKTPOIABUIATENb.
SIBiIeHUE ANIEKTPOMArHUTHON UHIYKIWH.

Tema 4.2. KoJsieOanusi ¥ BOJIHbI

Mexanudeckue kosiebanuss u BosHbl. CBoOOmHBIE KoseOanus. Ilepuon,
4acToTa W aMmIuiuTyAa kojebanuil. ['apmoHnueckue konebanus. MexaHuUYecKue
BOJIHBI U UX BUJbl. 3ByKOBBIC BOJIHBL. YJIbTPa3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €O
WCIIOJIb30BAHUE B MEAUITMHE U TEXHUKE. DIEKTPOMArHUTHBIC KOJIeOaHUs U BOTHBI.
CBoOOmHBIE  DJEKTpOMArHUTHBIE  KojieOaHusi.  KomeOaTenmpHBIA — KOHTYP.
DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBI. CxopocTb
AJIIEKTPOMArHUTHBIX BOJH. CBETOBBIE BOJIHBI. Pa3BUTHE MPEACTABICHHI O IPUPOJIE
CBETa. 3aKOHBI OTPAXKEHUS U MPEJOMIIEHUS CBETA.

Tema 4.3. JjieMeHTbI KBAHTOBOM (PU3MKH.

KBanToBbIE CBOWCTBA  CBETA. KBantoBas  rumoreza  Ilnanka.
dorornekrpuueckuii dhdexr. dusznka atoma. Moaenu crpoeHus aroma. OIBIT
Peszepdpopna. dusuka aTroMHOTO sfapa u djeMeHTapHbIX dYactuil. CocTaB u
CTPOEHHUE ATOMHOTO fA/pa. PannoakTMBHOCTh. PaguoOakTUBHBIE W3JIYYEHHUS U KX
BO3/ECHCTBUE HA )KUBBIC OPTaHU3MBI.

Tema 4.4. BcesieHHast M ee IBOJIIOLUSL.

Crpoenue u paszputue Bcenennoil. Moaens pacmupsitoineiicss BeeneHHOM.
[Tpoucxoxnenne Conneunoit cucrembl. CoBpeMeHHast pu3nueckasi KapTUHa MUPA.
XUMHYECKasi KapTHUHA MUPaA KaK COCTABHAS YACTh €CTECTBEHHO-HAYYHOU KAPTUHBI
Mupa. Poib XMMUM B )KU3HU COBPEMEHHOTO 00IIECTBA.

Pa3nen 5. OcHOBHBbIE NOHSITUS M 3aKOHbI XUMHH.

Tema S.1. Iepnoanuecknii 3axkoH u Ilepumoamyeckasi cucrema
XMMHUYECKHUX 3JIEMEHTOB.

[lepuonuueckas cucrema xumuueckux snemeHToB .M. MeHnneneeBa B
cBeTe Teopuu cTpoeHus: aToMoB. CoBpeMeHHas: (hOPMYJIHPOBKA IEPHOTUICCKOTO
3aKOHA. 3HAUYEHUE MEPUOJMYECKOTO 3aKOHA /JI1 MOHHMMAHUS HAyYHOM KapTUHBI
MHpA.

Tema 5.2. CTpoeHue BemecTna.

IIpenmer xumun. BemectBo. AToM. Monekyna. XUMHAUYECKUN 3JIEMEHT U
dbopmel ero cymectBoBanus. [IpocTeie u cioxHbIE BelecTBa. KoBajieHTHas! CBSI3b:
HenoyisipHass U nossipHas. MonHas cBsa3b. KaTtnoHbsl M aHMOHBL. MeTamnnueckas
cBs3b. Bomoponnas cBsa3b. Knaccudukamnuss HeopraHWYeCKUX COSAWHEHUM U HX
cBoiicTBa. OKCHABI, KUCIOTHI, OCHOBaHMS, CONU. lIoHATHE O TUAPOIU3E COJICH.
Cpena BOAHBIX PaCTBOPOB COJICH: KHUCHasi, HEUTpallbHAas, 1IeouHas. BogopoaHblii

nokazarenb pH pactBopa. Meraibl. O6miue puznyeckue 1 XMuMUYECKHUE CBOMCTBA
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MetaiioB. Hemetamibl. OO1as xapakTepuCTUKa TJIABHBIX MOATPYIIT HEMETAJIOB
Ha TPUMEPE TaJIOr€HOB. BakHeillme COeqWHEHUS METAVIOB M HEMETAIUIOB B
MPUPOJIE U XO3SUCTBEHHOU AEATEIbHOCTU uenioBeka. [lonsaTue nzomepun. Buabl
U30MEpUU: CTPYKTypHas (YIIepOJHOTO CKelleTa, MOJOKEHUS KPaTHOM CBSI3W WIIU
(GyHKUMOHANBHOM TpYMIbl), TPOCTpaHCTBEHHAs. MHOrooOpasue OpraHu4YecKUxX
COCOUHEHUN. YTieBonopoabl. lIpenenpHble M HENpeneslbHbIE YITIEBOIOPOIBI.
CtpoeHue yrieBoJI0pOJIOB, XapaKTEPHbIE XUMHUYECKHE CBOMCTBA YIIE€BOJIOPOIOB.
[IpencraButenu yrieBoJAOpPOAOB: METaH, ITUJIECH, alleTuieH, Oen3oin. [Ipumenenue
YTJIEBOJIOPOIOB B OPTaHMYECKOM cuHTe3e. Peaknmst momumepusanuu. Hedts, ras,
KaMEHHBII YT OJIb -IIPUPOJHBIE VMCTOYHHUKH YIJIEBOJOPO/IOB.
Kucnopoaconepxaiue opranuueckue BemiecTBa. CnupThl, KapOOHOBBIE KUCIOTHI
U CIOXHBIE A(QUPBI: HX CTPOEHHWE M XapaKTepHble XUMHUYECKHUE CBOMCTBA.
[IpeacraBuTenn KUCIOPOIACOACPKAIINX OPTAHUYECKUX COCTMHEHUN: METUJIOBBIN U
STUJIOBBIA CIIUPTHI, TJIMLEPUH, YKCYCHas KHUCIO0TAa. MbUIa Kak COJIM BBICIHIMX
KapOOHOBBIX KUCIOT. JKUPBI KaKk CIOKHBIE 3(DUPHI. YTIEBOIBI: TJIFOKO3a, Kpaxmall,
LEJUTI0NI03A. A3oTcoiepKaliue OPTraHUYECKUe COEUHCHMUS. AMUHBI,
aMUHOKHUCIOTHI, Oenku. CTpoeHne U Ouojorudeckas (QyHKIUS OCJIKOB.
XumMudeckre CcBoMcTBa OenkoB. ['eHeTHYeckas CBsI3b MEXKIY KJacCaMu
OPraHU4YEeCKUX COCAUHECHUM.

Tema 5.3. Bona. PacTtBopsl

Bona B mpupone, ObiTy, TeXHMKE W Ha MPOU3BOACTBE. DuU3NUYECKHE H
XUMHUYECKHE CBOMCTBA BOAbL. OnpecHEHUE BOJbl. ArperaTHbIe COCTOSIHUSI BOJbI U
€€ MepPeXobl U3 OJTHOTO arperaTHoro COCTOSIHUSA B Apyroe. ®u3ndyeckue CBOMCTBA
BOJIbI: IOBEPXHOCTHOE HATSKEHHE, CMadynBaHue. XuMuieckue peakuuu. [lonstue
O XUMHYECKOW peakuuu. Tumbl XUMHUYECKHX peakuuil. CKOpOCTh peakiuu U
(bakTOphl, OT KOTOPHIX OHA 3aBUCHT.

Pa3nen 6. OCHOBHbBIE MOHATHS U 3AKOHbI O0MOJIOTHH.

Tema 6.1. OcHOBHBIE M0JI0KEHUS KJIETOYHON TEOPHUH.

YpoBHU  OpraHv3aluv  KUBOTO. MOJIEKYJSIPHBIE  OCHOBBI  KM3HH.
Xumuyeckuil coctaB kieTku. Kierounas teopus. OOiiue yepThl U CBoeoOpasue
KJIETOK JKMBOTHBIX, PAacTeHHi, rpuboB u Oaktepuil. Bupycel. Ilomynsuuu, ux
CTPYKTypa M JIuHamMuKa. [IpuHIMIIBI opraHu3anuu SKocucTeM. buocdepa kax
ri100abHast SKOCUCTEMA.

Tema 6.2. Opranusm - eqnHoe nesaoe. MHOrooopasme OpraHu3MoB.

OOMeH BeIIeCTBOM M DHEPTHUEH C OKPYIKAIOIICH cpemoil Kak HeoOXO0IuMOoe
YCJIOBHUE CYIIECTBOBAHUS KUBBIX CUCTEM. MaTepualibHOE €IMHCTBO OKPYKAIOILIErO
MHUpa M XHUMHYECKUM COCTaB >KMBBIX OpPraHU3MOB. buojornueckoe 3HaYEHUE

XUMHUYCCKHUX JJICMCHTOB. HeOpFaHquCKHG BEIIECTBA B COCTaBE€ KIIETKU. Poib
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BOJABbl KAK pPACTBOPUTENS M OCHOBHOIO KOMIIOHEHTAa BHYTPEHHEW Cpeibl
opranu3MoB. Heopranuueckuie HOHBI. YTI€BOAbI U IUNUABI B KieTke. CTpyKTypa
u Ouonorndeckue (QyHKIUMU OENKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
CrpoeHue HYKJIEOTHUIIOB M CTpyKTypa nojunykiaeotuansix mene JJHK u PHK,
AT®. IIpokaprOoThl U 3yKApUOTHI - HU3LINE U BBICIIME KIETOYHBIE OPraHU3MBI.
OCHOBHBIE ~ CTPYKTYpHBIE KOMIIOHEHTBI KJIETKM JyKapuor. Bupycel u
Oaktepuodaru. Heknerounoe crpoeHue, >KU3HEHHbIN LUK U €r0 3aBUCUMOCTh OT
KJIETOYHBIX (OpM KU3HU. Bupychl - Bo30yauTenu nH(EKIMOHHBIX 3a00JIeBaHUM;
nonsatue o0 oHkoBHpycax. Pacrenus u kuBoTHBIE. CHIOCOOHOCTH K
CaMOBOCHPOU3BEAECHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEN JKMBBIX OPraHU3MOB.
JleneHue KIETKM - OCHOBa pOCTa, PA3BUTHUS M Pa3MHOKEHHS OPraHU3MOB.
becniosioe pasmHoxkeHue. IlonoBoil mpomecc MW IMOJOBOE  Pa3MHOXKEHUE.
OmogoTBOpEHKE, €ro ONOJIOTHYECKOE 3HAUEHHE.

Tema 6.3. IBOJIOIIMOHHAS KAPTUHA MUPA.

Outponus. HeoOpatumocts. OCHOBHBIE 3aKOHOMEPHOCTH CaMOOPTaHU3ALNH
B npupojie. OTKpbITbIE HEIWHEWHBIE CUCTEMBI U OCOOEHHOCTH HUX Pa3BUTHSL.
@nykryauuu, Ouypkanum, XapakTep pa3BUTUA, IPUMEPbl CaMOOPTaHU3YIOIIUXCS
cucteM (siueiiku benapa u gp.). IlpuuumHBl U yCIOBUS CamMOOpraHU3aIUU.
CamoBOCIIpPOM3BENCHUE KUBBIX OPraHU3MOB. becrnoiioe u MmonoBoe pa3MHOKEHUE.
Camoopranuzanuss B XO0JI€ HWHIAMBHUAYaJbHOI'O PAa3BUTHS OPraHU3MOB. OTallbl
OHTOT€HE3a W HUX peryyanus. OBonouus npuponsl. Hawamno mwupa. Boinbiioi
B3pbIB. [IpoHcx0kIeHne XUMUYECKUX IeMEHTOB. OOpa3oBaHNE TaaKTUK, 3BE3/L,
IUTAHETHBIX CUCTEM. DBOJIIOLMS 3BE3/] U CUHTE3 TSDKEINBIX 3JIEMEHTOB. DBOJIIOLUS
wiaHeTsl 3emusd. [IpobGiieMa MPOMCXOXKIEHUS >KU3HU. OTambl (OpMUPOBaHUS
Conneunoit cucrembl. Panusg 3emuss. OBomtouust atMocdepsl. [ 'Hmnoresst
OPOUCXOXKJEHUA  KU3HU. [IpUHIMOBI  HBONIONUU  JKUBBIX  OPraHU3MOB.
Knaccuueckuii  JapBUHM3M M COBPEMEHHBIE SBOJIOLMOHHBIE  KOHUEMIHUU.
OcCHOBHBIE 3Tallbl Pa3BUTHS )KU3HU HA 3emMyie. DBOJOIUS dyesnoBeka. Kospomromus
IPUPOJIBI U IIUBUIIM3ALIUH.

Tema 6.4. [IpoucxoxaeHue XKU3HU Ha 3eMiie.

OBOJIIOLIMOHHAsA Teopuss M €€ poib B (OPMUPOBAHMHM COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTuHbl Mupa. Bun, ero kputepun. Ilomynsuus kax
CTPYKTypHasi €IMHHLAa BUAA U 3BONIOUMUA. CUHTETHYECKas TEOpHUsS SBOJIOLHUU.
JIBWKyIMe CUJIbl 3BOJIOUMM B COOTBETCTBUM C CHUHTETUYECKOM Teopuen
spomoru (CTD). I'eHeTnueckre 3aKOHOMEPHOCTH HBOJIIOIMOHHOTO TIpoliecca.
Pesynbrater  sBomtonmu. CoxpaHeHHME MHOrooOpasus BHJIOB KaK OCHOBA
yCTOWUYMBOTO pa3BuTus ouochepsl. [Ipuannbl BeIMUpaHus BUA0B. bruonorndeckuii
nporpecc U OMOJIOTMYECKMH perpecc. [MNoOTe3bl MPOUCXOXKIECHUS HKU3HU.

VY cioKHEHNE KUBBIX OPraHU3MOB Ha 3eMJIE B IIPOLIECCE IBOJIIOLMHU. AHTPOIIOTEHE?3
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Y €r0 3aKOHOMEPHOCTH. JloKa3aTenbCTBAa POACTBA YEJIOBEKA C MIIEKOIUTAOIIUMU
KUBOTHBIMH.  OKOJIOTUYECKHE  (DaKTOpbl ~ AHTPOIIOI€HE3a:  YCJIOKHEHHUE
NONYJISIHUOHHOM CTPYKTYpbl BHJA, HW3TOTOBICHUE OpPYAUN TPYyHAa, IMEPEXOHd OT
PACTUTENBHOIO K CMEIIAHHOMY THUIy IUTAaHMS, UCIOJb30BaHue orHA. [losBieHne
MBICJIATEIIBHOM ~ JEATEIBbHOCTH W 4iICHOpas3aenpHOM peun. lIponcxoxneHue
YeJI0BEYECKUX pac.

2.4. CamocrosTenbHas padbora

[IpoBeneHre MPOCTHIX HCCIEAOBAHMM WM HAOMIOAEHUN (B TOM YHUCIE C
VCITOJIb30BAaHUEM MYJIbTUMEIHNHBIX CPEACTB 17} BUJIEOMATEPUAIIOB)
AJIEKTPOMAarHUTHBIX  SIBJICHUM, BOJHOBBIX CBOWCTB cBeTa, (oTod(dekra,
JeHaTypalunuy Oeka, KaTaIUTUYECKON aKTUBHOCTU (PEPMEHTOB.
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3. YCJII0BUsA PEAJIM3ALINN JANCHUITJIMHBI
ECTECTBO3HAHHUE

3.1. TpeOoBaHus K MaTepUATHLHO-TEXHUICCKOMY O0CCIICUCHHIO

Peamuzanmss  quciuruiMHel  TpeOyeT Hamuuus: yd4eOHOro KaOWHETa
EcrectBo3nanus. OOopynoBanue ydeOHOro KaOuHeTra: TaOmHIBI, CXEMBI,
HarJISIAHBIE TIOCOOMSI, TPE3CHTAIMH, MHUKPOCKON, MHUKPOIIpENaparhl, IIaKaThl,
MOJIETU-ANTUINKAIIANA, KOJUISKINK, OOOpyIOoBaHWE sl JIaOOpaTOPHBIX padoT,
BUICOUITBMBI, TUATPAMMBI, TPAQUKH, HHCTPYMEHTHI JIJIS1 H3MEPEHUSI.

TexHuueckue cpeacTBa OOy4YEHHUS:  KOMITBIOTEP, MYJIbTUMEIUHHOE
000pyoBaHUE.

3.2. HudopmanmonHoe obecrieueHNE peaTn3aiuy JUCITUTITNHBI.

OCHOBHbBIE HCTOYHUKHU:

1. Axwmemoma, T.M. EcrecrBo3nmanme : yueOHoe mocobue /
T.N. AxmenoBa, O.B. Mocsruna ; PoccuiiCkuil TOCy1apCTBEHHBIN YHUBEPCUTET
MpaBoOCyIusl. — 2-€ U3M., ucup. u aom. — Mocksa : Poccuiickuil rocy1apCTBEHHBIN
yauBepcuteT npaBocyaus (PI'YII), 2018. — 340 c. : cxeMm., Tabn. — Pexum
JI0CTymna: o MOJIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=560540 -~ ISBN 978-5-
93916-694-2. — TeKCT : INEKTPOHHBIN.

2. TeopeTnyeckre OCHOBBI €CTECTBO3HAHMS: KypcC JeKknuii : [16+] / cocrT.

M.U. KupuinoBa ; MuHUCTEPCTBO HAayKd M BbIcHIero oOpa3zoBanusa Poccuiickoit
®enepanuu, Ceepo-Kaskasckuii (enepanbublii yHuepcuteT. — CTaBpomnoib :
Cepepo-Kakaszckuit denepanbubiii yausepcuretr (CKOVY), 2018. — 215 ¢. : ui. —
Pexum JOCTyIa: 1o HIOJIIIKCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=562580 — bubnuorp.: c. 212-
213. — Texcr : 2NEKTPOHHBIN.

3. AKTyaJlbHbIE BOMNPOCHI Pa3BUTHSI HAyKHM HAa COBPEMEHHOM JTare:
coopHuk crateit : [16+] / mox obw. pen. I'.H. I'y>xunHoii ; MUHHCTEpCTBO HAYKH U
BhICHIEro 0oOpa3oBanusi Poccuiickoit denepanuu, MOCKOBCKUN Teqarornueckuit
roCcyJlapCTBeHHBIM yHUBepcuteT, [lokpoBckuit punman. — MockBa : MockoBckuit
negaroruyeckuii rocyaapcersennbii yausepeutet (MIITY), 2019. — 236 c. : cxem.,
TadJI. — Pexum JIOCTYTIA: 1o MOIITHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=563576 — bubauorp. B kH. —
ISBN 978-5-4263-0720-9. — TekcT : 31€KTPOHHBIM.

4. [Terpenko, B.M. Kak ycrtpoeHna >xu3Hbp? AHaromMusi mnoucka /

B.M. Ilerpenko. — Mocksa ; bepnun : [Jupekr-Menua, 2018. — 113 ¢. — Pexum
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https://biblioclub.ru/index.php?page=book&id=560540
https://biblioclub.ru/index.php?page=book&id=562580
https://biblioclub.ru/index.php?page=book&id=563576

JOCTyTIA: 110 ITOJIITHCKE. —
URL: https://biblioclub.ru/index.php?page=book&i1d=481102 — ISBN 978-5-4475-
9467-1. — DOI 10.23681/481102. — TekcT : 37€KTPOHHBIN.

J1OIOJIHUTENIbHBIE HCTOYHUKHU:

1. KapnenkoB, C.X. KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHUA:
yueOnuk aist By3oB / C.X. Kapnenkos. — M3xa. 13-e, nepepad. u gom. — Mockaa ;
bepnun : lupekr-Menua, 2018. — 552 c. : ni., Tabim., cxem. — Pexxum moctyna: mo
mogmucke. — URL: https://biblioclub.ru/index.php?page=book&id=471571 -
bubmuorp.: c. 525. — ISBN 978-5-4475-9245-5. — DOI 10.23681/471571. — Teker :
3JIEKTPOHHBIH.

2. Hayxka u xxu3nb / peakon. JI.M. bentocesa ; pen. coB. A.I'. Aranbersin
; . pen. EJL. JlozoBckas ; yupen. Pemakums xypnana «Hayka w KusHb». —
Mocksa : Hayka u xwu3np, 2019. — Ne 1. — 148 c. : un. — Pexxum gocrymna: mo
nonnucke. — URL: https://biblioclub.ru/index.php?page=book&id=497689. — ISSN
0028-1263. — TekcT : 27EKTPOHHBIN.

3. [eBbipeBa, T.B. TexHonorum o0pa3oBaHusi JIML C YMCTBEHHOH
OTCTaJIOCThIO B MpeIMETHOU 00iacTu «EcTecTBO3HaHUE) : yueOHO-METOANYECKOe
nocobue : [16+] / T.B. llleBripeBa, E.H. Conomuna ; MuUHUCTEPCTBO HayKH WU
BhICIIero oOpa3oBanusi Poccuiickoit deneparu, MOCKOBCKUN TeaarornuecKui
FOCYJIapCTBEHHBIM YHUBEpPCUTET. — MockBa : MOCKOBCKHM NEIarorn4ecKui
rocynapctBeHHsblii yauepcurer (MII'Y), 2019. — 188 c. : cxewm., Tabmn., wi. —
Pexum JOCTyIa: 10 MIOJIIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=563658 — bubnuorp. B kH. —
ISBN 978-5-4263-0759-9. — TekcT : 31€KTPOHHBI.

[lepeyeHb HHTEPHET-PECYPCOB, APYTUX UCTOUHUKOB:

1. www.class-fizika.nard.ru («KnaccHast mjocka aiist 110003HATEIbHBIX)).
2. www.physiks.nad/ru («®u3rka B aHUMAIIHASIX» ).

3. www.interneturok.ru («Buaeoypoku mo npeaMeraM MIKOJIbHOM
IPOrPAMMBI» ).

4. www.chemistry-chemists.com/index.html (351eKTpOHHBIH KypHAT «XUMUKH

U XUMUS).
5. www.pvg.mk.ru (omumnuana «I[lokopu BopoObeBbI TOpEI»).
6. www. hemi. wallst. ru («Xumus. OOpa3oBaTeabHbIN CaUT IS
IIKOJIBHUKOBY ).

7. www. alhimikov. net (OGpa3oBaTeIbHBIN CAUT JUISI MKOJIBHUKOB).
8. www. chem. msu. su (OnekTpoHHas OMOIHOTEKA 110 XUMUH ).
9. www. hvsh. ru ()kypHan «XuMHs B IIKOJIEY).

10.www.hij.ru (xypHast «XuMUs U KU3HBY).
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J0CTyna K 00pa3oBareiibHbIM pecypcaM MHTepHeTa no OUoIorun).
12.9nextponHas 6ubnuoteka biblioclub.ru/
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4. KOHTPOJIb WU OHLEHKA PE3YJbBTATOB OCBOEHUA
JANCHOUIIVIMHBI ECTECTBO3HAHUME

4.1. OileHKa OTBETOB y4alluxcs

OneHka «5» - OTBET IOJHBIM, CAMOCTOSITEIIBHBIN MPABUIBHBIN, U3JI0KEH
JUTEPATypPHBIM SI3BIKOM B ONPEACICHHOM JIOTHYECKOW TOCIIEI0BATEIIBHOCTH.
Y4yeHUK 3HaeT OCHOBHBIC IOHATHS W YMEET MMH OICPHUPOBATh NPH PEIICHUU
3ajad.

Onenka «4» - OTBET YIOBJICTBOPSET BBHINICHA3BAHHBIM TPEOOBAHUSAM, HO
COJICPKUT HETOYHOCTH B U3JIOKCHHUH (PAKTOB, OTIPEICTICHIUH TIOHITHH, O0BSICHEHUN
B3aMMOCBSI3€H, BBIBOAX M PEIICHUH 3a/1a4y. HeTOUYHOCTH JIeTKO UCTIPaBIISIOTCS MPU
OTBETE Ha JIONOJTHUTEIHHBIC BOITPOCHI.

Onenka «3» - OTBET B OCHOBHOM BEpHBIH, HO JIONMYIIECHBI HETOYHOCTH:
yJamuiicss oOHapyKUBaeT MOHMMAaHUE YYeOHOTO MaTepHuaia Mpu HEJOCTaTOUYHOU
MOJIHOTE YCBOCHMSI TIOHSTHI WJIM HETIOCJIEIOBATeILHOCTH M3JI0KEHUS MaTepuaa;
3aTPyAHSIETCS B TTOKa3e OOBEKTOB HA 3BE3IHOM KapTe, PEIICHUH KAYeCTBEHHBIX U
KOJMYCCTBCHHBIX 3a/a4.

Onenka «2» - OTBET HENMPaBUJIbHBIM, IMMOKA3bIBAET HE3HAHWE OCHOBHBIX
MOHSATUM, HEMOHUMAaHUE M3YYEHHBIX 3aKOHOMEPHOCTEH U  B3aMMOCBS3EH,
HEyMEHHE paboTaTh ¢ yYCOHMKOM, 3BE3JHOM KapTOH, pemiaTh 3a1a4u.

4.2. Kpwurepun onieHUBaHUS TECTOBOTO KOHTPOJIS:

Ouenka «2» - ot 21 10 30 % npaBUIILHO BBINOJIHEHHBIX 3aJJaHUM.
Ouenka «3» - 31 — 50 % npaBUIIBHO BBITTOJIHEHHBIX 3aJJaHUM.
Ouenka «4» — 51 — 85 % npaBUIIBHO BBINTOJTHEHHBIX 3aJaHU.
Ouenka «5» — ot 86 10 100 % 1npaBuILHO BBIMOJIHEHHBIX 3aaHUMN.

4.3. OrueHKa caMOCTOSATEIbHBIX U KOHTPOJIBHBIX PadbOT

Omenka «5» - cTaBUTCS 32 pabOTy, BBHIMOJHEHHYIO MOJTHOCTHIO 6€3 OmmMOOoK
Y HEJI0YETOB.

Ouenka «4» - craButcs 3a pabOTy, BBINOJIHEHHYIO MOJHOCTBIO, HO IpH
HaJIMYMM B HEW He Oojiee oHON rpyOol M OgHOW Herpy0oil OIMOKK M OJIHOTO
HenouéTa, He O60see TPEX HeT0UETOB.

Onenka «3» - CTaBUTCS, €CJIM YUCHHUK MPaBUJILHO BBIMOJIHWI HE MeHee 2/3
BCell pabOThI WU JOMYCTHI HE O0Jee OHOM rpy0oil OMMOKU U IBYX HEOYETOB,
He Oosiee onHOM TpyOOil OmMOKM U ONHOM HerpyOoil ommOku, HE Ooyee Tpex
HEerpyObIX OMMOO0K, OAHON HErpy0Ooil OIMOKU U TpeX HEIOUYETOB, MPU HATUYUH 4 -
5 HETOYETOB.
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Ornenka «2» CTaBUTCS, €CITM YHUCIIO OMMUOOK U HEIOUYETOB MPEBBICUIIO HOPMY
TSl OTICHKH 3 WJIK MIPABUJIBHO BBIMIOJIHEHO MeHee 2/3 Bceil paboThI.

4.4, TlepedeHb ommobOOK:

['pyOrbie ommbku

1. He3nanne omnpenesneHnii OCHOBHBIX TOHSATHH, 3aKOHOB, ITPABWIIL,
MIOJIOKEHUH TeOpUH, GOpMYII, OOIIETIPUHSATHIX CUMBOJIOB.

2. HeymeHue BbIAECHATh B OTBETE IIABHOE.

3. Heymenue npumeHsATh 3HAHUSA ISl PELICHUS 3aJ]ay; HEMPaBUIBHO
chopMyIMpOBaHHBIE BOIPOCHI, 3aJaHUS WJIM HEBEPHbIE OOBSICHEHHS XO0Ja HX
pelIeHHUS.

4. HeOpexxHoe OTHOIIIGHHE K 000PYy10BaHUIO.

HerpyOsie ommoku

1. Herounoctn QopMyaIupoBOK, oOmpejieieHuii, 3aKOHOB, TCOPHUH,
BBI3BAHHBIX HEMOJIHOTOW OTBETA OCHOBHBIX MIPU3HAKOB OMPEAELIIEMOr0 MOHSITHSI.

2. OmmOKN B YCIOBHBIX O0O3HAYCHUSX HA MPUHIUIMUAAILHBIX CXEMaX,
HETOYHOCTH B PUCYHKaX.
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