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PACCMOTPEHA
[IpeameTHOM (LIMKIOBOI) KOMUCCUEH

€CTCCTBCHHO-MATEMATHYCCKUX JUCHHUITINH

ot «01» mrons 2020 r. mpoToxois Ne 10

CocraBurenan: A.A. Kyssuuna, npenonasarens OVIL.11 EcrectBoznanue I['BIIOY «I'K r.

Co13panu»

BuyTpenHss 3xcnepTu3a (TeXHH4YeCKas U coaepxarejbHas): O.A. AHapesiinHa, METOIUCT

conuanbHo — negarorudeckoro npoduist ['BIIOY «I'K r. Ce3panu»

Pabouas mporpamma obmieoOpazoBarensHoro ydeOnoro mpenmera OVIL.11 EctectBo3nanue
npeHa3HaueHa Uil CHEIHAIbHOCTeH CpeaHero npodecCHoHAIBHOT0 00pa3oBaHUsl COLUAIBHO-
nenarorudeckoro npoduias 44.02.01 JlomkonsHoe obpa3oBanue, 44.02.02 IlpenomaBaHue B
HayabHBIX Kiaccax, 44.02.03 Ilegaroruka JOMOJHUTENBHOTO OOpa3oBaHusa. Pabouas
nporpaMma paspaboTaHa Ha OCHOBE NMPUMEPHON MporpamMmbl o0IIe00pa3oBaTeIbHON yueOHOU
mucuuuinHel  «EctecTBO3HaHME» A MPO(eCcCHOHAIBHBIX 00pa30BaTENbHBIX OpraHU3alui,
pexomeHnoBaHHoi ~ denepanbHbIM  TOCYJApCTBEHHBIM  aBTOHOMHBIM  YUPEXKJACHHUEM
«®DenepanbHblii UHCTUTYT pa3BuTHs oOpazoBaHus» (PI'AY «PHUPO») B kauecTBe NpUMEPHOI
OporpaMMbl Ul peaju3ald OCHOBHOW NpoQeccHOHaNbHON 00pa3oBaTenbHON NporpaMmbl
CIIO na 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C MOJYYCHHEM CPEIHET0 OOIIero 0Oopa3oBaHUs
(mpotokoin Ne 3 ot 21 utons 2015 r. Perucrpanmonnoit Homep penensuu 381 ot 23 urons 2015 r.
OI'AY «DUPOy). [Iporpamma paspabotana Ha ocHoBe TpeboBaHuii ®I'OC cpeanero oOuiero
00pa3oBaHus, MPEIBbABIIEMBIX K CTPYKTYpE, COJIEPKAHUIO U pe3yabTaTaM OCBOCHMS y4eOHOTO
npeamera «EcTecTBO3HaHME» W B COOTBETCTBHHM C PeKOMEHTAIMsIMHU 110 OpraHHW3alHud
NOJIy4EHHUsl Cpe/iHero oouero oOpa3oBaHus B mpejenaXx 0OCBOCHUs 00pa3oBaTeIbHBIX MPOTrpaMM
cpenHero mpodeccuoHanIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHus ¢ y4€TOM
TpeOoBaHUH (heaepaTbHBIX TOCYAAPCTBEHHBIX OOPa30BaTENbHBIX CTaHIAPTOB M IMOIydaeMoOn
CIIEIUATLHOCTH  CpelHero mnpodeccHoHaNbHOTO oOpazoBaHus (muchMo JlemaprameHTa
rOCyJapCTBEHHON MOJUTUKU B cdepe MOAroToBku padounx kaapoB u JAIIO MwunoOpHayku
Poccun ot 17.03.2015 No 06-259) u yrouHeHussMH K PekoMeHmanusM 1O OpraHu3alud
MOJIy4EeHHUsI CpeIHero oouero oOpa3oBaHus B mpezenax OCBOCHUs 00pa3oBaTeIbHBIX MPOrpamMm
cpemHero mpodeccuoHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUs ¢ yIETOM
TpeOoBaHUH (eaepaTbHBIX TOCYAAPCTBEHHBIX OOPa30BaTENbHBIX CTAaHAAPTOB M TMOTydaeMOn
CHEIUAIbHOCTH  CPEeIHEero MnpogeccCHOHaNbHOIO 00pa3oBaHMs, OJOOPEHHBIMU HAy4YHO-
MetoauyeckuMm coetoM LleHTpa mpodeccroHanbHOro 00pa3oBaHUs U CHUCTEM KBanupuKanui
OI'AY «®UPO» (mpotokon Ne 3 ot 25 mas 2017 r.).
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1. TACIIOPT PABOYEH MPOT'PAMMBbI OBIIIEOBPA3OBATEJIBHOI'O
YYEBHOI'O IPEAMETA «ECTECTBO3HAHUME»

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PabGouass mnporpamma o0meoOpa3zoBaTenbHOTO ydeOHOTO mpeamera «EcTecTBO3HAHUE
npeaHasHayeHa st u3ydeHusi ecrectBo3HaHus B ['BIIOY «I'K r. Cepanu» B pamkax
peannzanuyu 00pa30BaTENbHON MPOrpaMMbl CPEAHEr0 O0ILIEro oO0pa3oBaHMs Ul MOATOTOBKH
CTYJIEHTOB 1o crueruanbHocTIM 44.02.01 HomkonsHoe obpazoBanue; 44.02.02 [IpenonaBanue B
HavanbHbIX Kiaccax; 44.02.03 [lenaroruka JOMOTHUTEIHLHOTO OOpa30BaHMUA.

[IporpaMMa MOET UCHOJB30BAaThCA JPYTUMU MPOo(ecCHOHAIBHBIME 00pa30BaTeIbHBIMU
OpraHu3allsIMK,  pEATM3YIOIIMMU  OOpa30BaTEeNbHYI0  NPOrpaMMy  CpEIHEro  o0Imero
obpazoBanus B npeaenax ocsoeHus [IIICC3 Ha 6aze ocHoBHOTO 0011IeT0 06pazoBanus (IITTKPC,
[TIICC3).

1.2. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOII mpodeccuoHAIbHOH 00pa3oBaTebLHOI
NMPOrpamMMbI:

O6meoOpa3oBarenbHass  y4yeOHas — aucuuiuimHa — «EcTecTBOo3HaHWe»  NMPUHAMICKUT K
npoduabHOMY OJOKY AWCHMIUIMH TO peaau3aluu o0pa3oBaTeIbHOM MPOrpaMMbI CPEIHETO
(momHOTO) 00I1IeT0 00pa30BaHUS TYMAHUTAPHOTO MPOQIIIS.

1.3. eau u 3agauum o001meo0pa3oBaTeJbHOIO Y4YeOHOro mpeaMera — TpPeOOBaHUS K
pe3yJIbTaTaM OCBOEHHS AUCIUIIIHHBI:
Pabouas nporpaMma OpueHTUPOBAHA HA TOCTIKEHHE CIIETYIOLINX LIeNeH:

* OCBOCHHME 3HAaHUM O COBPEMEHHOM €CTECTBEHHO-HAay4yHOH KapTHMHE MHUpa U METoJax
€CTECTBEHHbIX HAayK; 3HAaKOMCTBO C HauOoyiee BaXXHbIMH MJIESIMH U JOCTHXKEHHUSIMU
€CTECTBO3HAHMUSI, OKA3aBIIMMU OIPEAEISAIOIEE BIUSIHNE HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

* OBJIAJICHUE YMEHMUSIMHM NPUMEHATH IOJYYCHHbIE 3HaHWUS Ui OObBSICHEHMs SIBJICHHM
OKpY’KaIOIIEro MHpa, BOCHPUATUS HMHGPOPMALUU €CTECTBEHHO-HAYYHOIO U IMPO(ecCHOHAIBHO
3HAUUMOTO COJIEP)KaHUs; Ppa3BUTHE MHTEJUIEKTYalbHbIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTHYECKOI0 MBILIICHUSA B XOJ€E IPOBEICHUS NMPOCTEHIINX UCCIIEI0BAHUN, aHAIN3a SBJICHUN,
BOCTIPUATHS U UHTEPIIPETALMU €CTECTBEHHO-HAYYHON HH(POpMaIUY;

¢ BOCIIUTAHHUC y6e)K}16HHOCTI/I B BO3MOXKHOCTH ITO3HAHUS 3aKOHHOM Mpupoabl U UCIIOJIb30BaHUA
I[OCTI/I)KGHI/Iﬁ C€CTCCTBCHHBIX HAYK JJISI pa3BUTHA HUBUIIU3AMN U ITOBBINICHUSA KAY€CTBA ) KU3HU;

¢ NPHUMCHCHUC CCTCCTBCHHO - HAYYHbIX 3HaHUN B HpO(i)eCCI/IOHaJ'ILHOI\/'I JACATCIIBHOCTH H
MMOBCEAHEBHON KHM3HU JJIS oOecrieyeHnss 0OE€30MAaCHOCTH KHUBHCACATCILHOCTH, TI'PaMOTHOI'O
HCIIOJIb30BaHUA COBPECMCHHBIX TCXHOHOFHﬁ; OXpaHbI 310POBbA, Oprmanmeﬁ CpCabl.

OcBoenne conepkaHus ydeOHOW oO0Ieo0pa3oBaTenbHON AUCUUIUINHBL «EcTecTBO3HaHME»
obecreunBaeT docmudicenue 00yuUaroUuUMUcs Ciedyrouux pe3yibmamos.

* IUYHOCMHBIX

— YCTONYMBBIA MHTEPEC K MCTOPUU U JAOCTHIKEHHUSM B OOJACTU €CTECTBEHHBIX HAayK, YYBCTBO
TOPAOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKU;

— TOTOBHOCTh K TMPOJOJDKEHHIO OO0pa30BaHWs, MOBBLIIMICHHI0 KBaNu(pUKaUd B H30OpaHHOU
MpoeCCHOHAIBHON JEATENHPHOCTH C UCIIOIh30BAHUEM 3HAHUN B 00JIACTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHUE 3HAYUMOCTH KOMIIETEHIIM B OONACTH €CTECTBEHHBIX HAyK IS
yelloBeKa M O0O0IlecTBa, YMEHHE HCIIOJIb30BaTh TEXHOJIOIMYECKHUE JOCTM)KEHHS B o0iactu



(I)I/ISI/IKI/I, XUMHU, 6I/IOJIOFI/II/I JJIs1 ITOBBIIICHU S COGCTBGHHOFO HUHTCJIJICKTYAJIbHOI'O pa3BUTHA B
BBIOpAaHHOU PO ECCHOHAIBHON e TETHPHOCTH,

— YMEHHE NPOaHAIM3UPOBaTh TEXHOI'CHHBIE MTOCIEACTBUS Ul OKPYXKAIOIIEeH cpefibl, OBITOBOH U
NIPOM3BOJICTBEHHOH NIETETLHOCTH YEJIOBEKa,

— TOTOBHOCTH CaMOCTOATCIBHO I[O6BIBaTB HOBBIC IJIsA cebs CCTCCTBCHHO-HAYYHbBIC 3HAHUA C
UCTIOJIB30BAHUEM JUISI ATOTO JIOCTYIHBIX HCTOYHUKOB WH(OPMAIIHH;

— YMCHHUC YHPAaBJIATH CBOCH IO3HABATEIbHOU ACATCIIBHOCTBIO, ITPOBOAUTL CAMOOILICHKY YPOBHA
COOCTBEHHOT'O MHTEIUICKTYaJIbHOT'O Pa3BUTHUS;

— YMCHHUC BBICTpAUBATb KOHCTPYKTUBHBIC B3dMMOOTHOIICHHA B KOMAHAC IIO PCUICHUIO OGH_II/IX
3aj71a4 B 00JIaCTH €CTECTBO3HAHUS;

® Memanpedmemubtx:

— OBJIQJICHHE YMEHMSIMH M HaBBIKAMH PA3JIMYHBIX BHJIOB MO3HABATEIBLHOM NEATEIbHOCTH IS
M3YYEHHUS Pa3HbIX CTOPOH OKPY>KAIOILEr0 ECTECTBEHHOI'O MUPA;

— NpPUMEHEHHE OCHOBHBIX METOOB IMO3HaHUS (HAOIIOJACHMS, HAYYHOTO SKCIIEPUMEHTa) IJis
U3YYEHHUs Pa3IUYHbIX CTOPOH €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, C KOTOPHIMH BO3HUKAET
HEOOXOUMOCTh CTAJIKMBATHCSI B MPOQEeCcCCUOHANBHOM cdepe;

— YMEHHE OIpPEIeIsATh e U 3aJa4i JACATeIbHOCTH, BRIOMPATh CPENCTBA JUIS UX TOCTHIKCHUS
HAa MPAKTHUKE;

— YMEHHME MHCIIOJIb30BaTh paA3JIUYHbIE MCTOYHMKH JJI IIOJYy4YEHHUS €CTECTBEHHO-HAy4HOU
nH(pOpMaIIMU U OLIEHUBATh €€ JOCTOBEPHOCTH JIJISl IOCTHXKEHHUS MTOCTABIICHHBIX IIeNiel U 3a/1a4;

* npeOMemHbIX:

— c(pOpMUPOBAHHOCTh NPEJICTABICHUNA O IEJIOCTHON COBPEMEHHOW €CTeCTBEHHO-HAYyYHOU
KapTHUHE MHpA, IPUPOJIE KaK €IMHOM LIEJIOCTHOM cucTeMe, B3aUMOCBSI3U YEJIOBEKa, IPUPOAbI U
oO1miecTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X MaciuTadax BeeneHHoi;

— BIQJICHUE 3HAHWAMU O HamOolee BaXHBIX OTKPBITUAX H JIOCTH)KEHUSX B 00JacTu
€CTECTBO3HAHMUS, TOBIUSIBIINX HA 3BOJIOLUIO MPEJCTABICHUN O MPUPOJE, Ha PA3BUTHE TEXHUKU
1 TEXHOJIOTHIi;

— c(OpPMHPOBAHHOCTh YMEHHs MPHUMEHATh €CTECTBEHHO-HAy4YHbIE 3HAHUS A OOBICHEHMS
OKPY>KaOIIHUX SIBJICHUH, COXpaHEHUs 310POBBS, obecrieueHus 0€30MacHOCTH
KU3HEJEATEIBHOCTH, Oepe’KHOro OTHOILIEHHUS K IIPUPOIE, panoHaIbHOIO
MPUPO/IONOIB30BaHUS, a TAK)KE BBIMIOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

— c(OpPMHUPOBAHHOCTh MPEJACTABICHUA O HAYYHOM METOJAE MO3HAaHUS MPUPOJBI U CpEeACTBaxX
U3YYEHUs MeramMupa, MakpoMHpa U MHUKPOMHDA; BIIAJICHHE MpPUEMaMHU €CTECTBEHHO-HAay4YHBIX
HaOJr01eHU , OMBITOB, HCCIIEJOBAHNI U OLIEHKU JOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaToB;

— BJIaJICHUE NOHSITHWHBIM aNlapaToM €CTECTBEHHBIX HayK, IO3BOJISIOLIUM I103HABaTh MUD,
y4acTBOBaTh B JIUCKYCCHUSAX II0 €CTECTBEHHO-HAayYHBIM BOIPOCAM, HCHOJIb30BAaTh PA3JINYHbIC
UCTOYHUKM HMH(OpPMALMU ISl TMOJATOTOBKU COOCTBEHHBIX padOT, KPUTHUECKH OTHOCHUTHCA K
coobuienussmM CMU, conepxamum HayuHY0 HH(POpMAIHIO;

— c(opMHpPOBAaHHOCTh YMEHHI MOHMMAaTh 3HAYMMOCTh €CTECTBEHHO-HAyYHOTO 3HAHUS MJIs
KaX/I0OT0 4eJIOBEKa HE3aBUCHMO OT €ro Mpo(ecCHOHANbHOM JesTeIbHOCTH, pa3anyaTh (HakThl U
OIICHKH, CPAaBHUBATh OIICHOYHBIC BBIBOJBI, BUJETh MX CBS3b C KPUTEPHSIMHU OICHOK H CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOU LIECHHOCTEH.

B npoyecce oceoenus Oucyuniunvl y CmMyOeHmMO8 OOJNCHbI PopmMuposamscsa  oduyue
komnemenyuu (OK):

OK 1. [ToHuMaTh CyIIHOCTh M COLUANBHYIO 3HAYUMOCTh CBOCH OyyIel mpodeccuu, mposIBIIATh
K HEW yCTOMYMBBIN MHTEPEC.



OK 2. Opranu3oBbiBaTh COOCTBEHHYIO J€STENBHOCTb, ONPEACTATh METOABI PELICHHUs
npodeccroHaIbHBIX 3a/1a4, OIEHUBATh UX Y(PPEKTUBHOCTH U Ka4ECTBO.

OK 3. OueHuBarh pUCKU U IPUHUMATD PEIICHUS B HECTAHIAPTHBIX CUTYaLIUAX.

OK 4. Ocy1iecTBisaTh MOUCK, aHATU3 U OLIGHKY WH(OpMAIuK, HEOOXOUMOM ISl TOCTAHOBKHU U
pemeHus npodecCHoHABHBIX 3371a4, MPO(ECCHOHATFHOTO ¥ TIUYHOCTHOTO PA3BUTHS.

OK 5. Hcnonb3oBathb nHGOPMALIMOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTHU st
COBEpILIEHCTBOBAHUS MPO(eCcCHOHATBEHON e TETbHOCTH.

OK 6. Pabotarh B KOJJIEKTHBE U KOMaH/E, B3aUMO/ICHCTBOBATh C PYKOBOJCTBOM, KOJUIETaMH U
COLIMAIbHBIMU ITAPTHEPAMH.

OK 7. CraButpb ueny, MOTUBHUPOBATH JEATEIBHOCTh OOydaroumxcs (BOCHUTAHHUKOB),
OpPraHU30BBIBaTh M KOHTPOJIMPOBATh UX pabOTy C NPUHATHEM Ha ce0sl OTBETCTBEHHOCTH 32
KayecTBO 00pa30BaTEIbHOTO Mpoliecca.

OK 8. CamocTosTensHO OIpenesTh 3a7add Mpo(ecCHOHATFHOTO M JIMYHOCTHOTO Pa3BUTHS,
3aHUMAThCs CaMO0Opa30BaHUEM, OCO3HAHHO MIAHUPOBATh MOBBIIICHUE KBATH(PUKAIIUH.

OK 9. OcymiecTBasTh NPOPECCHOHATBHYIO JEATEILHOCTh B YCIOBHSIX OOHOBJICHUS €€ IeTeH,
COJIepKaHusl, CMEHbI TEXHOJIOTHA.

OK 10. OcymiecTBasaTh NpopUIaKTUKY TpaBMaTH3Ma, 00eCIeUrBaTh OXpaHy KU3HU U 3/I0POBbS
oOyuaroimxcs (BOCIUTAaHHUKOB).

OK 11. Crpouts mnpodeccHOHaNTbHYIO AEATEIFHOCTh C COONIIOJCHUEM pPETyIUpPYIOIUX ee
MIPABOBBIX HOPM.

1.4. PexoMeHyeMoe KOJIMYECTBO YacOB HA OCBOeHHe 0011e00pa30BaTeIbHOr0 y4eOHOro
npeaMera:

MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyvaromerocsi _ 216 4acoB, B TOM YHCIIE:
00s3aTeNnpHOM ayIUTOPHOI yueOHOM Harpy3ku oOydaromierocst 156 4vacos;
CaMOCTOSITEIILHOM paboThl 0Oy4aromierocst 60 gacos.



2. CTPYKTYPA U TIPUMEPHOE COJEP)KAHUE
OBIEOBPA3OBATEJIBHOUYYEBHOU JTUCIUIIIMHBI
2.1. O6beM 0011e00pa30BaTEILHOIO Y4eOHOI0 NpeAMeTa H BU/bI y4eOHOi padoThl

Buj yueOHoi1 padoThI KoimuecTBo yacos
MakcumanbHas yyeOHass Harpy3ka (Bcero) 216
Oo6s13aTesibHAsI ayUTOPHAs ydyeOHAasi HATpy3Ka (Bcero) 156
B TOM YHCJIE:
CEMHUHAPCKHE 3aHATUS He npedycmompeno
IIPaKTUYECKUE 3aHATUS 26
KOHTPOJIbHBIE PAOOTHI He npedycmompeno
CamocrosiTeibHas padora o0yuyaromerocs (Bcero) 60

B TOM YHCJIE:

-IToAroToBKa yCTHBIX BBICTYIUICHUH I10 3aIaHHBIM TEMaM

-IToaroToBka 3cce, 10KIa/10B, peepaToB MO TEMaM:
e Marepusi, GOpMBI €€ IBIKEHUS U CYIIECTBOBAHMS.

ITepBsiii pycckuii akagemMuk M.B.JIoMOHOCOB.

HckyceTBo U niponiecc nNo3HaHus.

®u3nkKa u My3bIKaJIbHOE UCKYCCTBO.

[BeToMy3bIKa.

®u3uka B COBpEMEHHOM LIUPKE.

®usnuecKue MeTO/Ibl HCCIEAOBaHUS TAMSATHUKOB HCTOPHH,

APXUTEKTYpPHI U IPOU3BEJICHUN UCKYCCTBA.

HayuHo-TexHu4eckuit nmporpecc 1 npo01eMbl IKOJIOTHH.

e bBHOTEXHONOIUsA U 'eHHas HHKeHepus — TexHonoruu XXI Beka.

HaHoTexHos0rHs1 Kak IPUOPUTETHOE HANPABIIEHUE Pa3BUTHUS

HayKH U npousBozcTsa B Poccuiickoit @enepanuu.

OxpaHa OKpy’Karolei cpeabl OT XUMUYECKOTO 3arpsi3HEHUS.

PactBOpBI BOKpYT Hac.

VYcTpaHeHue keCTKOCTH BO/IbI Ha MMPOMBIIIJIEHHBIX TPEINPUITHSX.

Hcropust BOSHUKHOBEHUSI M PA3BUTHSI OPraHUUECKON XUMUU.

VYrneBoabl M UX poJib B AKUBOU IPUPOJE.

JKupb! Kak MpOAYKT MUTAHUS U XUMUYECKOE ChIPBE.

HexBaTka npo1oBosIbCTBUS KakK ri100anpHas npodiema

YyeJI0BEeUeCTBa U MyTH €€ PELICHUSI.

e (CpezacTBa rUTMEHbl HA OCHOBE KUCIIOPOACOAEPIKAIINX 2
OpPraHUYECKUX COCAMHEHUH.

e (CuHTETHYECKHE MOIOLIUE CPEJICTBA: JOCTOMHCTBA U HEJIOCTATKHU. 2

e Jledunur Oenka B MUIIEBBIX MPOJAYKTaX U €T0 NPEOI0JICHHE B 2
pamKax rio0anbHOM MPOJOBOIBCTBEHHOM MPOrpaMMBl.

e B.U. Bepnanckuii u ero yuenue o o6mocgepe.

e Vcropus u pa3BUTHE 3HAHUI O KJIETKE.

Oxpy>karoniasi 4eJI0BeKa Cpella U €€ KOMIIOHEHTBI: Pa3InYHbIC

B3IJIs1/1bI HA OJIHY MPOOJIEMY.

[Tomynsiis kak eMHUTIA OMOIOTUIECKOM IBOITIOIIHH.

ITonmynAums Kak 3KOJOTHYECKasl €IUHULA.

CoBpeMeHHBIE B3Il Ha OMOIOTHYECKYIO SBOJIOIHIO.

CoBpeMeHHbIe B3IJISA/Ibl Ha MPOUCXOKICHHUE YeTIOBEKa:

CTOJIKHOBEHUE MHEHUH.

CoBpeMeHHbIE METO/IbI UCCIIEIOBAHUS KIIETKH.

e Cpenapl 0OuTaHMs OPraHU3MOB: PUUYHUHBI PA3HOOOPA3HSL.
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e  DKCKypcuu

Utorosas arrectaius B popme auddepeHnpoBaHHOTO 3a4eTa



2.2. TeMaTH4yeCKMil IJIAH U coAep:kaHMe 0011e00pa3oBaTebHOI0 yueOHoro npeamera «EcrectBosHanue»

HanmenoBanue pa3nesioB Conep:xanue yueOHOro MaTepuasa, JJabopaTopHbie H NpaKTHYeCKHe PadoThl, KoanuectBo YpoBennb
U TeM caMoOCTOsITeJIbHAsI padoTa 00y4ar0MXCs. 4acoB 0CBOEHMS
1 2 3 4
Pusnka
Pa3nen 1. BBenenue 6
Tema 1.1. Codeporcanue yuebHo20 Mamepuana 6
Beenenue 1. Ouzuka — QyHIaMeHTanbHas HayKa o mpupoje. EctecTBeHHO-HAYyYHBINH METOT 1 1
MO3HAHMUSI, €T0 BO3MOXKHOCTHU U TPAHULIBI TPUMEHUMOCTH.
2. EnnHcTBO 3aKOHOB IIPUPOIBI M COCTaBa BellecTBa BO Beenennoi. OTKphITHS B 1 2
¢u3HKe — OCHOBA IpOrpecca B TEXHUKE U TEXHOJIOTUHU ITPOU3BOCTBA.
CamocrosiTesbHas padora:
1. HanortexHonorusi Kak IPUOPUTETHOE HAMPABICHUE PA3BUTHS HAYKU U 2
npou3BoAcTBa B Poccuiickoit denepanuu
2. buorexHomnorus U reHHas HHXKeHepHsi — TexHooruu X XI Beka 2
Pasznea 2. MexaHuKa 12
Cooeporcanue yuebno2o mamepuana 6
Tema 2.1. 1. Mexannueckoe aBmxenue. Cuctema otrcuera. Tpaekropust nBuxkeHus. [1yTs. 2 2
Kunemaruxka. Tlepemelienye.
2. PaBHOMepHOEe mpsiMonuHeHOe JBMKEeHHE. CKOpocTb. OTHOCUTEIBHOCTH 2 2
MEXaHUYECKOTO JIBUKEHUS. 3aKOH cJoKeHusi ckopoctel. CpenHsas CKOpOCTh
MIpU HEPABHOMEPHOM JBUKEHUU. MTHOBEHHAs! CKOPOCTb.
3. PaBHOyCcKOpeHHOE TpsAMONIMHEHOe JBIKeHHe. YckopeHue. CBobOoaHOe 2 2
MajieHUue Tel.
Cooeporcanue yuebno2o mamepuana 3
Tema 2.2. 1. Macca u cuna. Baumoneiicteue ten. 3aKOHbl JUHAMUKH. 1 2
Junamuxa. 2. Cunipl B ipupoie. 3aKOH BCEMUPHOTO TATOTEHUS. 1 2
3. Ilpakmuueckoe 3anamue Nel: 1 2
«VMccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS OT BEca TeJay»
Tema 2.3. Cooeporcanue yuebnoeo mamepuana 3
3aKOHBI COXpPAHEHUS B 1 ‘ i
. MITYJIbC T€JIa. 3aKOH COXPaHEeHUs! UMITyJIbca. PeakTHBHOE JBUKEHUE. 1 2




MEXaHUKE 2. Mexanuueckast pabota. MourHocTs. Mexanuueckasi sHeprus. Kunernueckas 2
sHeprusa. Kunernueckass sHepruss u pabora. I[loTeHumanbHas >Heprus B
IPaBUTALMOHHOM I10JI€. 3aKOH COXPaHEHUs IIOJHOW MEXaHUUYECKOM 3HEPIUH.
Pa3nes 3. OcHOBBI M0J1eKYJISIPHOM (PU3HKH U TEPMOJIMHAMHUKH 11
Tema 3.1. Cooepoicanue yuebno2o mamepuana 7
MonekynsipHasi pu3uKa 1. ATOMHCTHYECKAsI TEOPUSI CTPOCHHUS BelecTBa. HaOMr0ACHUSI U OTIBITHI, 1
IIOATBEPKTAIOIUE ATOMHO-MOJIEKYJISIPHOE CTPOCHHUE BenlecTBa. Maccsl u
pa3Mepbl MoJieKyl. TemnoBoe qBMKEHNE YacTUIL BelecTBa. bpoyHoBckoe
JBUKCHHUE.
2. WneansHelii ra3. TemiepaTypa Kak Mepa CpeiHel KHUHETUYECKOM SJHEPrUuu 1
4acTUL. YpaBHEHUE COCTOSIHUS MI€aIbHOIO ra3za. Mozesnb )KUIKOCTH.
3. [ToBepxHOCTHOE HATsDKEHHE U cMaynBaHue. Kpucrammdeckue u aMmophHbIe 1
BELIECCTBA.
CamocrosiTesibHas padora:
1. Marepus, Gopmbl ee IBIKEHUS B CYyIIECTBOBAHMSI 2
2. Tlepssiii pycckuii akanemuk M.B.JlomoHOCOB 2
Tema 3.2. Cooeporcanue yuebno2o mamepuana 4
TepmoanHamuka 1. Buytpennss sueprus. Pabora u terinoornaya Kak criocoObl U3MEHEHUS 1
BHYTpeHHeH 3Hepruu. I1epBblil 3aK0OH TEpPMOAMHAMUKH.
2. TenioBble MaIMHBI U UX TPUMEHEHUE 1
CamocrosiTenbHas padora:
1. HayuHo-TexHMYecKHii mporpecc U NpoodIeMbl IKOJIOTUH 2
Pa3nes 4. OcHOBBI YJIEKTPOANHAMUKH 9
Tema 4.1. Cooeporcanue yuebno2o mamepuana 2
OneKTpocTaThKa 1. B3aumoaeincTBue 3apspKeHHBIX TN DIEKTPUYECKUN 3apsA]. 3aKOH COXPAHEHUs 1
AIIEKTPUYECKOTO 3aps/ia.
2. 3akoH KynoHa. DneKTpocTaTuyecKoe 1oJie, Ero OCHOBHBIE XapaKTEPUCTUKU U 1
CBSI3b MEX]y HUMHU.
Tema 4.2. Cooepoicanue yuebrnoeo mamepuana 4
[TocTosHHEIH TOK 1. [TocTostHHBIM 3nekTpuyeckuid TOK. Cuila TOKa, HanpsHKEHHUE, dJEKTPUYECKOE 1
conpotusiieHne. 3akoH Oma JuIsl ydacTKa IeKTPUYECKOM LIETH.
2. Ilpakmuueckoe 3anamue Ne2: 1

«COopKa 3JIeKTpUUECKON LIENU U U3MEPEHUE CUIIbI TOKA U HAMIPSKEHHSI HA ee
Pa3IMYHBIX yYacTKaX)»




CamocrosiTesibHas padora:

1. IIBeromy3sika 2
Tema 4.3. Cooeporcanue yuebHo2o mamepuana 3
MarnuTHO€ 1nosue ”
1. MaruutHoe nosze. JleficTBe MarHUTHOTO 10JIs1 HA IPOBOJHUK C TOKOM 1 2
2. 3akoH AmIiepa. DIeKTPOJIBUraTelb 1 2
3. SIBrieHue ANEKTPOMArHUTHOM UHAYKIUU. Vicrionb30BaHue sSBIECHUS 1 2
ANEKTPOMArHUTHOW UHIYKITUH
Pasnea 5. Kosie0anus 1 BOJHBI 16
Tema 5.1. Cooepoicanue yuebno2o mamepuand 8
Mexanunueckue koneOanust | 1. Coboanble konebanus. Ilepros, yactora 1 aMIUIMTy 1A KOJeOaHUA. 1 2
U BOJIHBI ["apmonnueckue koneOaHusl.
2. MexaHu4yecKue BOJHBI U UX BUJIbI. 3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBbIE BOJIHBI. 2 2
VYbTpa3ByK U €ro UCHOJIb30BaHUE B MEIULIMHE U TEXHUKE.
3. Ilpakmuueckoe 3anamue Ne3: 1 2
«M3yueHue kosedaHU MaTeMaTHYECKOIO MasiTHUKA»
CamocrosiTesibHas padora:
1.®u3uka U My3bIKaJIbHOE HCKYCCTBO 2
2.®Du3nKa B COBPEMEHHOM ITUPKE 2
Tema 5.2. Coodeporcanue yuebno2o mamepuana 4
DNeKTpOMarHUTHBIE 1. CBoOoHBIC IEKTpOMArHuTHBIE Kosiebanus. KonedaTenbHbIi KOHTYD. 1
KoJIe0aHUsl U BOJHBI
oned 0 2. DNeKTPOMarHUTHOE MoJje. DIeKTPOMarHUTHbIE BOJIHBI. CKOPOCTh 1
AJIEKTPOMAarHUTHBIX BOJIH.
CamocrosiTenbHas padora:
1. HckyccTBO 1 mpolecc No3HaHUS
Tema 5.3. Coodeporcanue yuebnozo mamepuana 4
CBeTOBBIC BOJIHBI 1. Pa3Butne mnpencraBieHuil O TPUPOAE CBETa. 3AKOHBI OTPAXKEHUS U 1 3
IPEJIOMJICHUS CBETA.
2. Ilpakmuueckoe 3anamue Ne4: 1 2
«M3ydyenne nHTEpPEpeHINH U TUPPAKIIUU CBETA
CamocrosiTesibHas padora:
1. ®usnueckrue METOAbl HCCIEI0BaHUS MaMSITHUKOB UCTOPUH, apPXUTEKTYPhI U 2

HpOI/ISBe,Z[CHI/Iﬁ HCKYCCTBa




Pa3nes 6. DiieMeHThbI KBAHTOBOW (U3NKH

Tema 6.1.

Cooepoicanue yuebHo20 mamepuaid

3

1

KBanToBble cBolicTBa cBETA. | 1. KsanToBas runoresa [Inanka. ®orosnekrpudeckuii 3G QexT. 1
Tema 6.2. Cooepoicanue yuebno2o mamepuand 2

®usuka aToma. 1. Monenu ctpoenust atroma. OnbiT Pezepdopaa. 1

Tema 6.3. 1 CoctaB M cTpoeHHME aTOMHOrO siapa. PaguoaktuBHOCTh. PannoakTuBHBIE 1

®u3uKa aTOMHOTO fA11pa U
3JIEMEHTAPHBIX YACTHII.

HU3JIYUYCHUA U UX BO3,Z[€I>'ICTBPIC Ha )XHUBBIC OpIraHU3MBI.

Paszgea 7. BecesieHHAs ¥ ee IBOJIIOIUSA 2
Tema 7.1. Cooepoicanue yuebHoeo mamepuand 1
Crpoenmne u pasBuTHE 1. Mounens pacmmpstomencs: BeeneHHon. 1

Bceenennoii.
Tema 7.2. Cooepoicanue yuebHoeo mamepuaid 1
[Tpoucxoxaenue 1. CoBpemenHas (puznyeckas KapTHHA MHPA. 1

ConHE4YHOU CUCTEMBI.
OO01mas 1 HeopraHu4veckasi XuMHs
Paznen 8. BBenenne 2
Tema 8.1. Cooepoicanue yuebno2o mamepuana 2
Beenenue 1. XuMH4YecKasi KApTUHA MUpa KaK COCTaBHAs 4aCTh €CTECTBEHHO-HAYYHOU 1
KapTUHBI MUpa. PoJIb XMMKM B )KU3HU COBPEMEHHOTO OOIIECTRA.
2. [TpuMeHeHHne TOCTHKEHUI COBPEMEHHOM XMMUHU B TyMaHUTapHOU cdepe 1
JeSITENLHOCTH OOIIECTBA.
Pa3nes 9. OcHOBHBbIC MOHATHS ¥ 3aKOHBI XMMHH 4
Tema 9.1 Cooeporcanue yuebno2o mamepuana 4
OCHOBHBIE NOHATUSA U 1. | [Ipenmer xumuu. BemectBo. Atom. Moinekyna. XUMUYECKUH 3JIEMEHT U 2
3aKOHBI XUMUHU ¢dopmsbl ero cyniectBoBaHusl. [IpocThle U ClIOKHBIE BEIIECTBA.
2. | XumuuecKkue 3HaKu U OPMYIIBI. 1
3. | OTHOCUTeNnbHBIE aTOMHASI U MOJIEKYJIsIpHAst Macchl. KonuecTBoO BelecTna. 1
Pasnen 10. Ilepuoauvecknii 3axon u Illepnoanyeckas cucrema xumudeckux djiemenTon 1. 4
MenpeiieeBa

Tema 10.1 Cooepoicanue yuebno2o mamepuana 4

[Tepronnueckuii 3aKOH
u [lepuonnueckas cucrema

1.

Otkpeitue .M. MengaeneeBsiM [lepuogmueckoro 3akona. Ilepmommueckast
Ta0IUI[a XUMUYECKHAX DIIEMEHTOB.




xummudecknx 3nmeMeHToB [[. | 2. | 3nauenue Ilepuoamueckoro 3akoHa u Ilepuoamueckoil cMCTEMbl XUMUYECKUX 1
H. Menneneena sneMmeHToB JI.1. MeHneneeBa /sl pa3BUTHSI HAYKH M TOHUMAHUSI XUMHYECKON
KapTUHBI MUDA.
3. | 3aKOHOMEpPHOCTH M3MEHEHHsI CTPOCHHS JJIEKTPOHHBIX O000JIOYEK aTOMOB H 2
XUMHUYECKHX CBOMCTB 00pa3yeMBbIX 3JIEMEHTAMH MPOCTHIX U CIIOKHBIX BEIECTB.
Paznen 11. Ctpoenue Bemecrna. 3
Tema 11.1 Cooeporcanue yuebHo2o mamepuana 3
Crpoenne BerecTsa 1. | Cea3b MEKIy CTPOCHHEM aTOMa U XUMHUYECKMMH CBOMCTBAMH DJIEMEHTOB. 1
2. | Bugbl xumuueckux cBsi3eil. THITBI KPUCTALNTUIECKUX PEIIETOK. 2
Pa3nen 12. Bona. PacTBopbl. 9
Tema 12.1 Cooeporcanue yuebnoeo mamepuana 6
Bona. PacTeopsr. 1. | Bona B mpupoge, ObITy, TeXHHKe U Ha mnpousBojacTBe. Duszmueckue u 1
XUMHUYECKHE CBOMCTBA BOJIbI. ONIPECHEHNE BOJIBI.
2. | ArperaTHble COCTOSHUSI BOJBI M €€ TMEepexoJbl M3 OJIHOTO arperaTHoro 1
COCTOSIHUS B JIPYTO€.
CamocrosiTesibHas padora:
1. PacrtBOpBI BOKpYT Hac 2
2. YcTpaHEHHE KECTKOCTU BOJBI Ha MPOMBIIIIIEHHBIX TPEANPUATHIX 2
Tema 12.2 Coodeporcanue yuebnozo mamepuana 3
XAMITIECKHS PEaKIIHL. 1. | [ousatHe o XWMHUYecKoW peaknuu. Tumbl XUMHUYecKuX peakiuil. CKOpOCTbH 2
peakuu u PakTopsl, OT KOTOPHIX OHA 3aBHUCHUT.
2. | Xumuueckoe paBHoBecue, npuHnun Jle arenbe. 1
Pasznen 13. Heoprannueckue coeinHeHUs 12
Tema 13.1 Cooeporcanue yuebnoeo mamepuana 12
Knaccupuxarus 1. | Okcuubl Kak AJIEKTPOIUTHI, UX KIacCUpUKalus. XMMHUUECKUE CBOICTBA 1
HEOPTaHHYECKUX
COPTAHMHICCKIX OKCHJIOB.
COETMHEHUH U UX CBOWCTBA. _
2. | OcHOBaHUS KaK dJIEKTPOIUTHI, UX Kiaccudukarms. XUMUYECKUE CBOWCTBA 1
OCHOBaHUM.
3. | Kucnotsl Kak 3MeKTpONHTHI, UX Kiaccuukarms. XUMAYECKUE CBOWCTBA 1

KHUCJIOT.




4. | Conu KaK 3J€KTPOIUTHI. XUMUUYECKUE CBOWCTBA COJIEH. 1
5. | XuMHuecKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHUI B 1
CBETE TEOPUHU IEKTPOIIUTUYECKON JTUCCOLUALIIH.
6. | Iloustue o runponuse cosneil. Cpesa BOJHBIX pacTBOPOB COJICH: KUCHIas, 1
HEWTpalibHas, uienovHas. Bogopoausiil nokasarens pH pactsopa.
7. | Meramnel. O61mue ¢pu3nueckue 1 XMMUYECKUEe CBOMCTBA METAIIJIOB 1
8. | Hemeramnsl. O61mas xapakTepUCTHKA TJIaBHBIX MOATPYIII HEMETAIIJIOB Ha 1
IIpUMepe rajoreHoB. BaxkHelme coeIMHEeHUsI METAJUIOB U HEMETAJUIOB B
MPUPOJIE U XO3SIMCTBEHHOM ESTEIIbHOCTH YEJIOBEKa.
9. | IIpakxmuueckoe 3anamue Ne5: 2
«Omnpenenenue pH pactBopa conein»
10. | IIpakmuueckoe 3anamue No6: 2
«M3yueHune B3auMoIelCTBHS METAJJIOB C PACTBOPAMH KUCIIOT U COJIEH»
Paznen 14. Opranuyeckasi xumusi. Oprannyeckue coe{uHeHUsI. 5
Tema 14.1. Cooeporcanue yuebno2o mamepuana o)
OCHOBHBIE TIOJIOKEHUS 1. | [Ipenmer opranuueckoit xumuu. OCOOEHHOCTH OpPraHUYECKHX COEIUHEHUH. 2
TEOPUHU CTPOEHHUS OcHoBHbIe TIoNI0keHUs Teopun A.M. byTieposa.
OpPraHMYE€CKUX COCAMHCHUH. | 2. N3omepus, romosorus. Kitaccudukammst opraHuuecKux coequHEHUH. 1
CamocrosiTenbHas padora:
1. Hcropus BOSHUKHOBEHHUS U PA3BUTHSI OPTaHUYECKON XHUMHUH. 2
Pa3nes 15. YrieBonopoasl 1 X NIPUPOAHBIC HCTOYHUKH.
Tema 15.1 Cooeporcanue yuebnozo mamepuana
YrineBogopoibl U ux >
1. | Knaccudukanus yrneBoaopoaoB. ['oMmonoruueckuii psa ankaHoB. Mzomepus u 1
MPUPOIHBIE UICTOYHUKH.
HOMEHKJIaTypa aJIkaHOB.
2. | llonydyenue, XMMHYECKHE CBOMCTBA U TPUMEHEHHE AIKAHOB. 1
3. | Fomonoruueckuii psiyt ankeHoB. Mi3omepust 1 HOMEHKIIATypa allkeHOB. 1
4. | IlonyuyeHune, XUMHUYECKHE CBOICTBA U IPUMEHEHNE AIKEHOB. 1




5. | 'omonoruueckuii psa ankuHoB. MI30Mepus 1 HOMEHKIIATypa alKHUHOB. 1 2
6 [Tony4yenue, XUMHUYECKUE CBOMCTBA U IPUMEHEHUE AIIKUHOB. 1 2
7. | T'omonoruueckuii psa apeHoB. Mizomepust 1 HOMEHKIJIATypa apeHOB. 1 2
8. | Xumnueckue cBoiicTBa apeHoB. [lonydyeHue apeHoB. 1 2
Pa3nen 16. Kuciopoacoaep:kamme opranHnyeckue coeInHeHUs. 2 2
Tema 16.1 Coodeporcanue yuebHo20 Mamepuana 2
Kucnoponconepxaniue 1. | Couptel, KapOOHOBbIE KHUCJIOTBI M CIOXKHBIE OS(QHUpPBI: UX CTPOCHHUE U 1 2
OpPraHUYeCcKHe COSMHEHUS XapaKTepHbIC XUMHUECKHUE CBOMCTBA.
2. | Mbputa Kak cONM BBICHIMX KapOOHOBBIX KUCIOT. JKHpBI Kak CIOXHBIE d()UPHL. 1 2
YrneBonnl.
Paznen 17. A3oTcoaep:kamue opraHu4ecKue coeJHHeHUsl. 6
Tema 17.1 Cooepoicanue yuebrnoeo mamepuana 6
A3zorcozepikaiue 1. ['omonoruyeckuii psa npeneabHbix aMMHOB. [lonyueHnue u xummuueckue 2 2
OPTaHUICCKUC COCTMHCHH CBOICTBA aMUHOB. APOMAaTHYECKHE aMUHBI. AHWINH. AMUHOKHCIIOTHL. benku.
2. | U3yyenue mpoieccoB 0OpaTuMoil 1 HeoOpaTUMOM JeHaTypaluu Oemnka. 2 2
CamocrosiTeibHbIE padoTa:
1. Jdedumur Oenka B MHUIIEBBIX NPOAYKTAX M €ro MPEoAOJCHHE B paMKax 2
I00ATEHOM MPOJIOBOILCTBEHHON TTPOTPAMMBI
Paspnen 18. IlnacTtmaccesl 1 BOJIOKHA. 4
Tema 18.1 Coodeporcanue yuebnozo mamepuana 4
ITimacTMacchl B BOJIOKHA 1. [Tonatue o mmactmaccax. OTnenbHBIE TPEICTABUTENN CHHTETUYECKUX U 2 2
UCKYCCTBEHHBIX MONUMEpoB. OTIenbHBIE MNPEACTABUTETN XUMHYECKHX H
MIPUPOJTHBIX BOJIOKOH.
CamocrosiTesbHas padora:
1. OxpaHna okpyxaromien cpesibl OT XUMUYECKOTO 3arpsi3HEHNUS. 2
Paznen 19. Xumus u :KU3Hb 17
Tema 19.1 Cooeporcanue yuebnoeo mamepuana 12




XuMHS ¥ OpraHu3M 1. | Xumuyeckue »dl€MEHTBI B OpraHu3Me 4yenoBeka. OpraHuyeckue H 2
YeJoBeKa HEOPraHWYECKHE BEIECTBA.
2. | OcHOBHBIEC XM3HEHHO HEOOXOIMMbIE COCAMHEHMsS: OCJKH, YII€BOJbI, KHUPHI, 2
BUTAMHHBI. YTJIEBOAbl — IJIABHBIM HCTOYHUK SHEPTHH OPraHU3Ma.
Ponb xxupoB B opranusme. X0oJeCTEPUH U €r0 poiib B 3I0POBbE YEIOBEKA. 1
4. | MuHepasibHble BelIleCTBa B MPOJAYKTaX IHTaHUS, MUIIEBble 100aBKH. 1
CoOanaHcupoBaHHOE MTUTAHUE.
CamocrosiTesibHas padora:
1. VYrueBoasl ¥ UX POJb B )KUBOI PUPOJIE 2
2. JKupbl KaKk MPOIYKT MUTAHUS U XUMHYECKOE CHIPbEe 2
3. HexBarka npo0BOJIbCTBUS Kak riodanbHas mpodiiemMa yeIoBeYecTBa U 2
MyTH €€ pelICHUs
Tema 19.2. Cooepoicanue yuebnoeo mamepuana 5
Xumusi B ObITY 1. Bona. KauectBo Boabl. Moromue u uncTsmme cpeacrsa. Ilpasuna 6e3omacHon 1
paboThI CO cpeIcTBAMH OBITOBOM XUMUH.
CamocrosiTesibHas padora:
1. CpexacrBa rurueHbsl Ha OCHOBE KHCIIOPOJICOACPKAIIUX OPTaHUUECKUX 2
COCIMHEHUN
2. CuHTeTHYECKHE MOIOIIHE CPEJICTBA: JOCTOMHCTBA U HEIOCTATKH 2
BbuoJsorus
Pasnen 20. buoJioruss — cOBOKYNHOCTh HAYK 0 KMBOM nmpupoje. MeToabl Hay4HOro nNo3HaHusi B 0HOJIOTHH 4
Tema 20.1 Codeporcanue yuebno2o mamepuana 4
buonorus — cosokynnocts | 1. | J)Kuas mpupoaa kak 00BEKT U3ydeHus: Onooriuu. MeToIbl NCCIIeI0BaHMS 2
HayK O KUBOW MPHUPO/IE. YKUBOU MPUPOABI B OMOTIOTHH.
MeTo1bl HayYHOTO
O3HAHMS B GHONOIHIL 2. | OnpeneneHue KU3HU (C MPUBICUYCHUEM MaTepuaia U3 pa3aenoB GU3NKU U 2
XUMHUHU). YPOBHH OpPTaHU3AINHN KU3HH.
Pazpnen 21. Kuerka 21
Tema 21.1 Cooepoicanue yuebno2o mamepuana 21
Kierka 1. ‘ UcTopus nzyuenus kiaeTku. OCHOBHBIE MOJIOKEHUSI KIIETOUHON TEOpHUH. 2




HeopraHI/meCKHe 1 OPraHUYCCKHC BCIICCTBA KIICTKH.

Crtpoenue knetku. Opranouipl KieTku. [IpokapruoThl U 3yKapuoTHI.

Mertabonu3m. Ponb pepMeHTOB B HEM.

Crpoenrnie u GyHKIUN XpoMOCcOoM. JKU3HEHHBIN IIUKII KJIETKH. MHUTO3, Mei03.

Crpoenne IHK u PHK. buocunres Gernka.

Nl oo~ W

Bupyceor u 6akrepuodaru. Bupyc ummynozaedunura yenoseka (BUY).
[Mpodunakruka BUY-undexun

N NN P NN

N NN NN

Ilpakmuueckoe 3anuamue Ne7:
«HabmroieHre KJIeTOK pacTeHUH U dKUBOTHBIX 1101 MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax, 1 uX OMUCaHUEe»

Ilpakmuueckoe 3anamue Ne§:
«CpaBHEHUE CTPOCHHS KIJIETOK PACTCHHM M >KUBOTHBIX)

CamocrosiTesibHas padora:
1. Ucropus u pa3BuTHE 3HAaHUN O KJIETKE

2. COBpCMGHHI)IG METOJBI UCCIICAOBAaHUS KICTKHU.

Pazgen 22. Opranusm

14

Tema 22.1
Opranusm

Codeporcanue yuebno2o mamepuana

14

1.

Opranusm — eauHoe 11enoe. MHoroo0Opasue oprann3MoB. OOMeH BEIIECTBOM U
SHEPTUEH C OKPYXKAIOIIEeH Cpe/loil KaKk HEOOXOIUMOE YCIIOBUE CYIIECTBOBAHMS
JKUBBIX CHUCTEM.

[enenune xnerku. becnosoe pasmHoxkeHue. IlooBoM mpoumecc u mosoBoe
pa3MHoxkeHue. OmIoJ0TBOPEHUE, €70 OHOJIOTHUECKOE 3HAUEHHE.

[Tonarue 06 MHAMBUIYyAILHOM (OHTOTEHE3), SMOPHOHAIILHOM (PMOpPHUOTEHE3) U
MOCTAMOPUOHAILHOM pa3BUTUU. VHIUBUIYyaldbHOE pPa3BUTHE YETIOBEKAa M €ro
BO3MOJKHBIC HAPYIIICHUSI.

O6H_[I/IC npeaACTaBJICHHA O HACJICACTBCHHOCTH M M3MCHYHUBOCTH. I'enernueckas
TEPMHHOJIOTUA U CUMBOJIMKA. 3aKOHOMepHOCTI/I HacCJICJO0BaHUs. HaCHe,Z[OBaHI/Ie
IMPU3HAKOB Yy YCJIOBCKA.

['eneTndeckue 3akOHOMEpPHOCTH U3MeHUHMBOCTH. Kiaccudukanus dopm
W3MEHUYMBOCTH. BisiHuE MyTareHOB Ha OPraHU3M YEJIOBEKA.

[Ipenmer, 3amauMm M METOABI CEINEKUMU. |'€HETMYECKHME 3aKOHOMEPHOCTU
ceneknuu. Yyenne H.M. BaBunoBa o0 meHTpax MHoOroobpasus u




MPOUCXOKACHUA KYJIbTYPHBIX paCTeHHﬁ. BI/IOTGXHOHOFI/ISI, €€ JOCTHIXCHHMHA,
NEPCIICKTUBLI pa3BUTHA.

1. | Ilpakmuueckoe 3anusamue Ne9: 2
«Perienue 3neMeHTapHBIX TEHETUYECKUX 3a]1aU»

Pa3znea 23. Bun 22

Tema 23.1. Cooepoicanue yuebnoeo mamepuana 22

Bun 1. | DBomrouKOHHAs TEOPHUS U €€ POoJib B (POPMUPOBAHUH COBPEMEHHOM 2
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

2. | Bun, ero kpurepuu. [lonynsauusa kak cTpyKTypHas €AMHHIIA BUIA U SBOJIOIUH. 2
Cunrernueckass teopus sBomouuu (CTDO). JIBumkymue cuiibl 3BOJIOLUU B
coorBercTBuu ¢ CTO.

3. | PesyapraTel sBomonmu. CoOXpaHEHHE MHOrooOpasus BHJOB KaK OCHOBa 2
ycroiunBoro  pasButus  Ouocdeprl. [IpuumHBI  BbIMHpAHUS  BUIOB.
buonornueckuii mporpecc 1 OMOJIOTHYECKUI perpecc.

4. | I'unote3sl MPOUCXOKACHUS KU3HU. AHTPOIIOT€HE3 U €r0 3aKOHOMEPHOCTH. 2

5. | Ilpakmuueckoe 3anamue Nel0: 2
«Onucanue ocobeii Buaa 1o Mop(hoIornueckoMy KpUTEPHIO»

6. | Ilpakmuueckoe 3anamue Nell: 2
«AHaIN3 ¥ OIIEHKA Pa3IUYHbIX TUIOTE3 MPOUCXOKIACHUS KUZHU

7. | Ilpakmuueckoe 3anamue Nel2: 2
«AHaJIN3 ¥ OLIEHKA Pa3JIMYHBIX TUIIOTE3 IPOUCXOXKICHHSI YSITOBEKa
CamocrositenbHas padora:

1. Tlomynsmus Kak eqUHUIIA OMOJIOTUYECKON IBOTIOIIUN 2
2. Tlomymsius Kak YKOJIOTHYECKAs €TUHHIIA 2
3. CoBpeMeHHBIE B3I Ha OMOJIOTHYECKYIO IBOIIOIHIO 2
4. CoBpeMeHHbIE B3TJIS/IbI HA MPOUCXOXKICHUE YETTOBEKA: CTOJIKHOBEHHE 2
MHEHUU

Pasnea 24. Jkocucremsl 18
Tema 24.1 Cooepoicanue yuebrnoeo mamepuana 18
OKOCHCTEMEI 1. | IlpeaMer v 3a1auu SKOJIOTHH: yUEHHE 00 IKOJOTUIECKUX (PaKTOPaxX, YYEHHUE O 2

coo00I11IecTBaX OPraHU3MOB, YUeHHe 0 Ouocdepe. Dkojaoruueckue GpakTopsl,

0COOEHHOCTH UX BO3JCHCTBHUSI.

2. | Dxomormyeckasi XxapakTepuctuka Buna. llenn nuranus, Tpoduyueckue ypoBHHU. 2




buoreonieno3 kak skocuctema. buochepa — riobanbHas SKocUcTeMa. Y UCHHE
B. U. Bepnaackoro o Oumocdepe. Ponb xuBBIX opraHu3mMoB B Ouocdepe.
buomacca.

3. | buonoruyeckuii KpyroBopot (Ha mpumepe KpyroBopota yriiepona). OCHOBHBIE 2
HampaBJIeHUs BO3JEHCTBHA dYenoBeka Ha Ouochepy. Tpanchopmarus
€CTECTBEHHBIX  JKOJIOTMYeCKUX cucreM. (OCOOEHHOCTH  arpo3KOCHCTEM
(arpo11ieHO30B).

4. | Ilpakmuueckasn padboma Ne 13: 1
«CocTaBieHue cXxeM rnepeiayl BEeHIeCTB U dIHEPTuu (Lienei MUTaHus)»

5. | Ilpakmuueckas paooma Ne 14: 1
«CocTraBieHue CpPaBHUTEIBHOW XapaKTEPUCTHUKU MPHUPOAHBIX D3KOCHUCTEM U
arpo’KOCHCTEM CBOEH MECTHOCTH»

6. | Ilpakmuueckan pavoma Nel5: 1
«AHanmu3 W OLIEHKA MOCTEACTBUI COOCTBEHHOW NEATEIHHOCTU B OKpY)KaroIen
cpeze, TI00aIbHBIX SKOJIOTUYECKHUX MPOOIIEM M IMyTeH X PEHICHUS

7. | Ilpakmuueckan paboma Nel6: 1
«PereHue 3KOIOTUYECKUX 3a]1aU».

CamocrosiTeibHas padora:
1. B.M. Bepnaackwuii u ero yuenue o 6uocgepe
2. Oxpyxaromas yeloBeKa cpe/ia U €€ KOMIIOHEHTHI: pa3IMYHbIe B3IJISAAbI HA
OJIHYy Mpo0emMy
3. Cpenbl 06UTaHUS OPraHU3MOB: IPUUMHBI Pa3HOOOPA3HS
IKCKYypPCUH:
1. MHoroo6pasue Bu10B. Ce30HHBIE U3MEHEHUS B IPUPOJIE
(oxpecTHOCTH PO ecCHOHaTbHONW 00pa30BaTeNIbHOM OpraHu3alun).
2. EcrecTBeHHbIE U UCKYCCTBEHHbIE IKOCUCTEMBI (OKPECTHOCTH
poeCCHOHAIBHON 00pa30BaTeIbHON OpTraHU3aIl¢ ).
Jugpghepenyuposannuiii 3auém 2

Bcezo:

216







3. YCJIOBUS PEAJIM3AILIMA TPOTPAMMBI YYEFHOU JUCITATLTAHBI
3.1. TpeOoBanus K MAaTepHAJIBLHO-TEXHHYECKOMY 00ecre4yeHU 0

Peanmu3zanuss W ocBOoeHHE MporpamMMbl  yueOHOH  00meoO0pa3oBaTeNbHOW — JUCHUIUIAHBI
«EcrecTBOo3HaHue» TpeOyer Hamuuusi y4yeOHOro kaOuWHETa C BO3MOXKHBIM JIOCTYIIOM K CETH
WuTepHeT BO BpeMst yueOHOT0 3aHATHS U B IEPHO/1 BHEYYEOHOM JesITEIbHOCTH 00yYarOIINUXCsl.
[Tomemenue kabuHeTa JOMKHO YIOBIETBOPITH TpeOoBaHUAM CaHUTAPHO-3MUIEMUOIOTHIECKIX
npaswsl 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHameHO THUIIOBBIM O0OpPYIOBaHUEM,
YKa3aHHBIM B HACTOSIIIMX TPEOOBaHUAX, B TOM YHCIIE CHELMATU3UPOBAHHON yuyeOHON MeOembio
U cpelcTBaMH OOyUYEHHs, JOCTATOUYHBIMU JIJIsl BBITIOJTHEHUS! TPeOOBaHUN K YPOBHIO TOJTOTOBKU
oOyyJaronuxcs.

B xabunere 10HKHO OBITH MYJIBTHMEIHIHOE 000PYIOBaHHE, IPU TOMOIINA KOTOPOTO YYaCTHUKU
o0pa3oBaTeNbHOTO IpoIlecca MOTYT MPOCMaTpUBaTh BU3YaJIbHYIO HHQOpPMAIHIO IO
€CTEeCTBO3HAHUIO, CO3/IaBaTh MPE3CHTAIMH, BUI€OMATEPUAIIbI, UHBIC TOKYMEHTHI.

3.2. UudopmanuonHoe odecriedeHne 00yuyeHus
Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H31aHui, WHTepHeT-pecypcoB, IONMOJHHUTEJIbHOM
JINTEPaTypBhl.

OcCHOBHBIEC MCTOYHUKH (IJI51 CTYACHTOB):

T'abpuenan O. C., Ocmpoymos H. I'. Xumusa g npodeccuit M crienuaibHOCTEH COIUANbHO-
HYKOHOMHYECKOTO M TYMAaHUTAPHOTO Mpoduieii: y4eOHUK IS CTYH. YYPEKACHUH cpeia. mpod.
obpazoBanus. — M., 2016.

Koncmanmunos, B.M. O6mas ouosorus (CCY3) / B.M. Koncrantusnos. - M.: Academia, 2018.
Camotinenxo I1. M. ®uzuka mia npodeccuit U cnenuanbHOCTeH COLUaIbHO-3KOHOMHYECKOTO U
TYMaHUTapPHOTO NMpOodUIeH: YIeOHUK IS CTYA. YUpeKIeHUH cpea. mpod. odpasoBanus. — M.,
2016.

Jois npenogaBaTeJieit:

®enepanbHblit 3ak0H OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit deaepamum».
[Tpuka3 MunucrepctBa oOpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «OO6 yTBep»aeHUU
denepalbHOTO TOCY/IApCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CpeaHero (MOJHOTro) OOIIero
o0pa3oBaHU.

[Ipukaz MunucrepctBa oOpazoBanuss u Hayku P®D ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHennit B Ilpuka3 MunucrepctBa oOpa3oBaHusi U Hayku Poccuiickoit ®Penepauuu ot
17.05.2012 Ne 413 “O06 yrtBepxkaeHuu (HenepaibHOr0 TOCYAapCTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHJapTa cpeHero (IoJHOro) o01ero oopa3oBaHus’».

[Tucemo JlemaprameHTa rocyJapCTBEHHOM MOJMTUKH B cepe MOJATOTOBKU paboyux KaJIpoB U
JITO MunuctepctBa obpa3zoBanusi u Hayku PD ot 17.03.2015 Ne 06-259 «PexomeHnauu mo
OpraHM3alMy  TOJIY4YEeHHUs CpelHero oOmiero oOpa3oBaHus B Ipelenax  OCBOEHUs
00pa3oBaTeNbHBIX MPOrpaMM CpPEAHEro NMpodeccHoHaIbHOro 00pa3oBaHMs Ha 0a3e OCHOBHOIO
oOuiero oOpa3oBaHMsl C y4eTOM TpeOoBaHUM (eepalibHbIX FOCy1apCTBEHHBIX 00pa30BaTeIbHbIX
CTaHJApTOB M TMOJIydaeMOH MpoeccHd WM CHEIHaTbHOCTH CPEIHEro MpogeccCHOHaIHLHOrO
00pazoBaHUM.

Tonmaues, FO.A. Kypc ¢usuku: Yue6Hoe nocobue / FO.A. Tonmaues, B.IO. Jlyook. - CII6.:
Jlans I1, 2016. - 448 c.

Oomas xumus. YueOnuk / [lox pen. Hynaesa C.®.. - M.: Academia, 2017. - 160 c.

O6mast 6uonorust: Yueouuk / [Tox pea. Koncranturnosa B.M.. - M.: Academia, 2018. - 704 ¢



I[OHOJIHHTCJILHLIC HCTOYHHUKH:

HNuTepHeT-pecypcen:

www. class-fizika. nard. ru («Kacc!Hast ocka aiist 10003HATEIBHBIX»).

www. physiks. nad/ ru («®u3uka B aHUMAIIHSIX»).

www. interneturok. ru («Bugeoypoku mo npeameTram mKoJIbHONW TPOTrpaMMBbI»).

www. chemistry-chemists. com/ index. html (3:iexkrponHsIif )xypHaT «XUMUKU U XUMHSI).
www. pvg. mk. ru (ommmnuazna «I[lokopu BopoOseBbI TOpBD»).

www. hemi. wallst. ru («Xumust. O6pa3zoBaTeNbHbIN CANT IS IIKOJIBHUKOBY).

www. alhimikov. net (O6pa3oBaTebHBIN CAWT IS IIKOJILHUKOB).

www. chem. msu. su (D1ekTpoHHass OUOINOTEKA IO XUMUH).

www. hvsh. ru (CkypHas « XuMHUS B IIKOJIE»).

www. hij. ru (kypHaI «XUMHS U KUZHBY).

www. biology. asvu. ru (Bcst 6uosorus. CoBpeMeHHast OMOJI0THs, CTaThH, HOBOCTH,
OuOJIMOTEKA).

www. window. edu. ru/ window (EauHoe okHO qocTyna Kk 00pa3oBaTelIbHBIM pecypcam
WuTepHera no 6uosorun).



4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KoHTposib U oleHKa pe3yabTaTOB OCBOEHHUSA OOIIe00pa30BaTeIbLHOrO0 y4yeOHOro MpeaMera
OCYIIECTBIISIETCS TPENoJaBareieM B IMPOIECCe MPOBEACHUS MPAKTHUECKUX 3aHIATHH U
71a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBIMOJIHEHUS O0YyUYaIOIUMUCS MHAUBUIYaTbHBIX
3a/laHui, POEKTOB, UCCIIEOBaHUI.

Conep:xkanue
00yueHus

Pe3yabTarnl 00yyeHus
(0OCHOBHBIE BU/IbI 1€ATEIbHOCTH
00y4aImmxcs)

D®opMbI 1 METOBI
KOHTPOJISl M OLleHKH
pe3yJbTaToB 00y4YeHus

PU3UKA

Bsenenue

Pa3sBute crocoOHOCTEH SCHO M TOYHO
U3JlaraTh  CBOM  MBICIHM,  JIOTHYSCKH
000CHOBBIBaTH  CBOIO  TOYKY  3pEHHUS,
BOCIIPUHUMATh W aHAJU3UPOBATh MHEHUS
co0eCceTHUKOB, TIPU3HABAs MPaBO JIPYIroro
yejloBeKa Ha WHOoe MHeHue. [IpuBenenue
MIPUMEPOB BIIHSIHUS OTKPBITUN B (PU3UKE HA
Mporpecc B TEXHUKE W  TEXHOJOTHH
MIPOU3BOJCTBA.

[ToaroroBka u 3amura
pedeparon

MexaHuka

Kunematuka

O3HakoMJIEHHE CO CIOCOOaMU OIHUCAHUS
MEXaHUYECKOTO  JBWKEHHS, OCHOBHOM
3amauyell MeXaHWku. V3yueHue OCHOBHBIX
buznuecKux BEJIMYHH KUHEMAaTUKHU:
MepPEeMEeIICHNsS, CKOPOCTH,  YCKOPCHHUSI.
Habmonenue OTHOCUTEIIbHOCTH
MEXAaHHUYECKOI'O JABHUXKCHUS.
@dopMyIHpOBAaHUE  3aKOHA  CIOXKEHUS
CKOpPOCTEH. Uccnenosanue
PaBHOYCKOPEHHOTO MPSIMOJTUHEITHOTO
IBIDKEHUs (HA mTpuMepe CBOOOTHOTO
MaJeHusl Tel) U PaBHOMEPHOTO JBIKEHUS
TeNa Mo OKpyXHocTH. [IoHMMaHue CMBICTa
OCHOBHBIX buznuecKkux BEJIMYUH,
XapaKTePU3YIOIIHX paBHOMEpHOE
JIBUKEHHE TeJa M0 OKPY>KHOCTH.

TectupoBanue,  yCTHBIU
Olpoc,  MOATOTOBKA U
3amuTa pedeparon

JnHamuka

3aKOHEI

ITormmanne cMBICIIA TaKUX q)HSI/IIIeCKI/IX
MoJenel, Kak MaTepualbHas — TOYKa,
WHepIaTbHas cucreMa OTCUeTa.
W3mepenne Macchl Tena pasInYHBIMU
crocobamu. N3mepenue cuI
B3aUMO/ICHCTBUS TeJl. Beruuncnenue
3HAYCHUA YCKOPCHHA TCJI IO HU3BECTHBIM
3HAYEHUSIM JICHCTBYIOIIMX CHJI M Macc Tell.
YMeHne pasiinydaTte CHUIIY TSXKECTH U BEC
tena.  OObsCHEHWE W TpUBEACHUE
IIPUMEPOB SIBIICHUA HEBECOMOCTH.
[TpuMeHeHne OCHOBHBIX MOHATHH, hopMy
M 3aKOHOB JJUHAMHWKH K PCIICHHUIO 3aaa4.

TectupoBanue,  yCTHBIN
orpoc, IIPOBEJIECHUE
MPaKTUYECKOIO  3aHATHUSA,
NOJArOTOBKA M 3allluTa

pedeparon




COXpaHEHHUS B
MEXaHHKE

OO0OBsicHEHHE PCAKTUBHOI'O ABMIXXCHHA Ha
OCHOBC 3dKOHa COXpPAaHCHUSA HUMITYJIbCA.
HpI/IMeHeHI/Ie 3aKOHa COXpPaHCHUA
HUMITYyJIbCa JJId BBIYUCIICHUA W3MEHCHMUI
CKOpOCTeﬁ TEI IIPU HUX BSaHMOHeﬁCTBHHX.
Brruncnenue pa6OTBI CHJI WU HU3MCHCHUA
KUHETHYCCKOM OHEPruu TCia. Brrancnenue
HOTGHHH&HBHOﬁ OHECPIrun TCI B
rpaBUTadMOHHOM IIOJIC. XapaKTepI/ICTI/IKa
MPOU3BOJAUTCIILHOCTU MaliuH n
I[BHFaTeJ'Ieﬁ C HCIIOJIb30BAHUEM IIOHATHA
MOIIIHOCTH.

TectupoBanue, YCTHBIN
ompoc, TMOATrOTOBKAa U
3ammura pedepaTon

OCHOBBI MOJIEKYJIAPHOH GU3NKH M TEPMOJTUHAMUKHU

MonexyinsapHas
¢buzuka

@OopMyIMpPOBAaHUE OCHOBHBIX IOJIOKEHUN
MOJIEKYJISIPHOKHHETUYECKOU TEOpUH.
BbInonHEHNE SKCIIEPUMEHTOB, CIYXKaIIUX
000CHOBaHUEM MOJIEKYJISIPHO-
KHHEeTH4ecko  Teopun.  HalGmoxenue
OpOYHOBCKOTO  JBMKECHHS U  SIBJICHUS
mupdysun.  OnpenerneHue  mapaMeTpoB
BEIIECTBA B Tra3000pa3HOM COCTOSIHMM Ha
OCHOBaHUU ypaBHEHUs COCTOSIHUS
uaeansHoro rasza. Ilpencrasienue B BHIE
rpaguKka HW30XOPHOTO, HW300apHOTO U
HU30TEPMUYECKOTO MIPOLIECCOB.
Beluncnenne  cpenHed — KMHETHYECKOM
SHEPrUH TEIIOBOTO JBIKEHUS MOJIEKYI 1O
W3BECTHOM TeMIlepaType BEIIECTBA.
V3mepenne BIaXXHOCTH BO3yXa.

TectupoBanue,  yCTHBIU
Olpoc,  MOATOTOBKA U
3amuTa pedeparon

TepmoanHamMuka

DKCIepUMEHTAITBHOE HCCIIEIOBAHUE
TEIJIOBBIX CBOWMCTB BemlecTBa. Pacuer
KOJIN4YeCTBa TCIIJIOTHI, HCO6XO]II/IM01"O JIIs
OCYIIECTBIIEHUs TMpoLEecca MpeBpalleHUs
BelleCTBA W3  OJHOTO  arperaTHoro
COCTOsIHUSL B Jpyroe. Pacuer u3MeHeHus
BHYTpEHHEIl »JHepruu Ten, paboThl U
MEePEJAHHOT0 KOJMYECTBa TEIUIOThl Ha
OCHOBaHUU EPBOIO 3aKOHa
TepMoauHaMuKu. OObsICHEHNE TIPUHIIUIIOB
HCﬁCTBHH TCIIJIOBBIX MAIIIUH.

TectupoBanue,  yCTHBIU
Ompoc, TMOATOTOBKAa U
3ammura pedepaTon

OcHoBbI IJCKTPOAUHAMUKHA

DneKTpocTaTuKa

Brruncnenue CcUI B3aUMOJICUCTBHUS
TOYEYHBIX ANEKTPUUYECKUX 3apsa0B.
Brruncnenue HaIpPsHKEHHOCTH u
MOTEHILMANA AJIEKTPUUECKOTO MOJI OJHOTO
W HECKOJIbKMX  TOYEYHBIX  3apsjoB.
N3mepenne pa3HOCTH MOTEHITUAJIOB.
[IpuBenenve mnpuUMEpPOB  MPOBOJAHHUKOB,
JIUBJIEKTPUKOB u KOHJICHCAaTOPOB.
HaOmronenune SIBJICHUS
ANIEKTPOCTATUYECKON MHAYKIIMHU U SBJICHUS

TectupoBanue,  yCTHBIU
Olpoc,  TMOATOTOBKAa U
3ammra pedepaTon




MOJISIPU3AITUHN TUAJICKTPHUKA, HAXOISIIETOCs
B AJICKTPUYECKOM TIOJIE.

[TocTosHHBIN TOK N3Mepenne MONIHOCTH dJieKkTpudeckoro | TectupoBaHue, YCTHBIN
toka. M3mepenne OJIC u BHYTpEHHeEro | ompoc, IIPOBEJICHUE
COMPOTHUBIIEHUSI MCTOYHHKA Toka. COOp U | MPaKTUYECKOTO  3aHSTHS,
UCIBITAHUE  AJIEKTPUYECKUX LeNeld ¢ | IOArOTOBKa W 3alluTa
pa3IMYHbIM COEIMHEHUEM MPOBOJHUKOB, | pedepaTroB
pacueT X IapameTpos.

MarnutHoO€ 1osue HaOmronenue neicTBusi MarHUTHOTO 1o | TecTupoBaHUE, YCTHBIN
HAa TPOBOJHUK C TOKOM, KapTHUHOK | OMPOC, TOArOTOBKAa U
MarHUTHBIX ~ moned. @DopmynupoBaHue | 3amura pedeparon
MpaBuiia JIEBOW PYKU I ONpeiesieHus
HanpasyieHUs1 cuiibl Amnepa. Breruucnenue
CHUJI, IEHCTBYIOIIMX HAa MPOBOJHUK C TOKOM
B MarHUTHOM T10JI€, OOBSCHEHHE MTPUHLIUTIA
JeicTBUS AIEKTPOABUTATEIS.

HccenenoBanue SIBJICHUSI
AIIEKTPOMArHUTHOM WHIYKIIHH.
KoJsie0anus u BOJIHBI

Mexanuueckue [IpuBenenue mnpuMepoB KoyiebaTenbHBIX | TecTHpoBaHUE,  YCTHBIN

KoJieOaHus ¥ BOJIHBI | ABMKeHUM. VcciiemoBanue 3aBUCUMOCTH | OTPOC, MPOBEAEHNUE
nepuofa KoilebaHWii MaTeMaTH4eCKOro | MPaKTUYECKOTo  3aHsTHS,
MasiTHUKa OT €ro JJIMHBI, Macchl U | IOATOTOBKAa W  3alluTa
aMIuMTyabl  konebanmii.  Omnpenenenue | pedeparon
YCKOpEeHHsT  CBOOONHOTO  MafeHUs C
MOMOIIbI0 MaTeMaTUYECKOTO MasTHHUKA.

Habmotenne konebaHuii 3BydaIiero Tela.
ITpuBenenne 3HAYEHUs CKOPOCTH
pacnpocTpaHeHUs] 3ByKa B pa3IUYHbIX
cpenax. YMenue OOBSICHATH
HCI0JIb30BaHUE YJIbTPa3ByKa B MEJIUIIUHE.

OnexkrpomaruutHele | Habnronenue ocuwiuiorpamm | TecTupoBaHue,  yCTHBIN

KOJ1e0aHus ¥ BOJIHBI | TAPMOHMYECKUX KOJIEOAHMM CHUJIBI TOKa B | OMPOC,  MOArOTOBKAa U

nenu. OObsACHEHHE MpEeBpaIlleHHs] SHEPTUM | 3amuTa pedeparoB
B UJCAIBHOM KOJ€OaTeTbHOM KOHTYpE.
WN3yuenune ycrpoiicTBA U IpUHIMIA
neiictBus  TpaHcdopMmartopa.  AHamu3
CXEMBbl IIepellayd DJIEKTPODHEPIUU Ha
OonbINe paccTosiHus. [IpuBenenue
IIPUMEPOB BUJIOB PAAHOCBSI3U. 3HAKOMCTBO
C yCTpPOWCTBaMH, BXOJSUIMMH B CUCTEMY
panuocBsazu. OOcyxkaeHne 0coOeHHOCTEH
pacnpocTpaHeHHs paJHOBOJIH.

CBeTOBBIE BOJIHBI IIpumeHeHne Ha  IpakTUKE 3aKOHOB | TecTMpoBaHWE,  YCTHBIU
OTpaXeHMsI W TpEeJIOMJIEHHMs] CBeTa IpH | OMpoc, MIPOBEJICHHE
pemiennu 3agad. HaOmroneHue sIBIEHUS | MPAKTUYECKOTO — 3aHATHS,
Tudpakiuyd U JUCIEPCUU CBETa. YMEHME | MOArOTOBKAa U 3aluTa
CTPOUTH n300pakeHHs MPEeIMETOB, | pedepaToB

naBaeMble JHUH3aMH. PacdueT omnTHuyecKou
CWJIBI JTUH3.




DJIeMeHTbI KBAHTOBOH GU3NKHN

KBanTosrie
CBOIICTBA CBETA

Hab6nronenue (hOTOIIEKTPUUECKOTO
s dekra. Pacuer MaKCUMaJIbHOM
KUHETHYECKOW HSHEPTHH JJIEKTPOHOB TIPU

dororddexre.

TectupoBanue, YCTHBIN
ompoc, TMOATrOTOBKAa U
3ammuTa pedepaTton

dusuka atoma

dopmynMpoBaHUE OCTYJIATOB bopa.
Haburoienue mHenvaToro u
HENPEPBIBHOTO CIEKTPOB. Pacyer 4yacToThl
Y JUTUHBI BOJTHBI UCITYCKaeMOTO CBETA MPHU
nepexo/ie aToMa U3 OJIHOTO CTallMOHAPHOTO
coctosiHus B Apyroe. O0bsiCHEHNE
MPUHIINIIA JCHCTBUS Ja3ep.

TectupoBanue, YCTHBIN
ompoc, MOATrOTOBKAa U
3ammura pedepaTon

®wusnka aromHoro | HabGnromenue TpekoB anbda-gacTull B TectupoBanue,  yCTHBIU
a1pa u kaMmepe Bunbcona. Peructpanus ssagepHbIX | ompoc,  MOArOTOBKAa U
3JIEMEHTaPHBIX M3JYy4EeHUH C MOMOIIBI0 cueTdnka ['elirepa. | 3amuTa pedeparoB
YacTHIL Pacyer sHEpruu cBs3U aTOMHBIX SIED.

[TonrMaHMe IEHHOCTU HAYYHOI'O TO3HAHUS

MHpa He BOOOILE /7S YeJIOBEUECTBa B

LEJIOM, a JUISl KayKA0r0 00y4aromerocs

JIMYHO, LIECHHOCTH OBJIAaJIEHUSI METOJOM

HAy4YHOTO MMO3HAHUS JJIs JOCTUKEHUSI

ycrexa B J1I000M BUJIE TPAKTHYECKON

JIESITEJIbHOCTH.

Bcenennas u ee aBosronus
Crpoenue OO0bsicHEHHE MOJIEH pacIIUpSIOLIECs TectupoBanue, yCTHbII
pasBuUTHE Bcenennoi. OIIpOC, MOATOTOBKA U
Bceenennoit 3amuTa peeparos
IIpoucxoxaeHue HaGnronenue 3Be31, JIyHbl 1 I1aHET B TectupoBanue, YCTHBIN
ConneuHoit teneckorn. HabmoieHue CoNMHEeYHbIX NSTEH | ONpoc,  MOATOTOBKA U
CHUCTEMBI C TIOMOIIIBIO TEJIECKOTIA. 3amuTa pedeparos
XUMUA

BBenenne PackpriTre Bilaga xumndeckor kaptunsl | [logrotoBka wu  3ammra

MHUpa B €JUHYIO €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa. XapaKTepUCTUKA XUMUHU
KaK MPOU3BOAUTEIHHON CHIIBI OOIIECTBA.

pedeparon




Baxxueiiniue
XUMHUYCCKUC
OHATHS

YMeHue 1ath onpeeiicHHe U ONepupoOBaTh
CIICAyromuMn XUMHUYCCKUMHA TMOHATUAMMU:
«BEIIECTBO»,  «XMUMHUYECCKHH  AJIEMEHTY,
«aTomM», «MOJICKYJa», «OTHOCHUTEIHHBIC
aTOMHAasi U MOJICKYJISIPHAST MacChl», «HOHY,
«aJUTOTPOMHUS», «U30TOIBD), «XUMUYECKas
CBSI3bY, «QJIEKTPOOTPUIIATEITBHOCTDY,
«BAJICHTHOCTBY», «CTCTICHb OKHUCIICHUS,
«MOITb», «MOJISIPHAs Macca», «MOJISPHBIH
00beM ra3000pa3HbIX BEILIECTBY,
«BEIIECTBA MOJICKYJISIPHOTO "
HEMOJIEKYIISIPHOTO CTPOCHHSI,
«pacTBOPEI, «QJIEKTPOJIUT u
HEDJICKTPOIIUTY, «OICKTPOTHTHYECKAS
JTCCOIHALIUS, «OKUCITUTEIh "
BOCCTaHOBUTEIIbY, «OKHCTICHHE u
BOCCTaHOBJICHHE», «CKOPOCTh XUMHUYECKOM
peaKIum», «XUMHYECKOE pPaBHOBECHE,
«yTJIEPOJTHBIN CKENeT», «(PYHKINOHATIbHAS
TPYIIAY, KU30MEPUS.

VYhpaxxHeHus Ha pelIeHue
YpaBHEHUH, TECTUPOBAHMUE,
YCTHBIN (hpOHTAIBHBIN
ompoc

OCHOBHBIE 3aKOHBI
XUMHNHU

@opMyIMpOBaHUE 3aKOHOB COXPAHEHUS
Macchl BELIECTB M IOCTOSIHCTBA COCTaBa
BEIIECTB.  YCTAaHOBJIEHUE  IPUYUHHO-
CJIEZICTBEHHON CBSI3U MEXIY COAEp)KaHUEM
O9THUX 3aKOHOB M HAIIMCAHHUCEM XUMHUYCCKUX
dopmyn u  ypaBHeHMH.  PackpbiTHe
(bu3IEeCKOro CMBICIIa CUMBOJIMKH
[Tepuonuueckoil TabMUIBl XMMHUYECKUX
anemenToB JI.MI.MeHnneneeBa (HOMEpOB
DIIEMEHTA, nepuoza, TPYIIIBI) U
YCTAHOBJICHHC HpH‘lHHHO-CJ’IC}ICTBCHHOﬁ
CBA3M MEXKIy CTPOEHHEM aToMa H
3aKOHOMCPHOCTAMU HU3MCHCHHA CBOMWCTB
HJIEMEHTOB M 00pa30BaHHBIX UMM BEIECTB
B INEpUOAAX W Tpynnax. XapaKTepHUCTHKa
9JICMCHTOB MaJlbIX IEpUOAOB II0 nux
noyiokeHno B Ileproguueckoi cucreme
AN .Menpaeneena.

TectupoBanue,
(bpoHTATBHBII
NOATOTOBKAa U

pedeparon

YCTHBIN
o1poc,
3ammra

OcHOBHBIE TEOPUH

XUMHHN

YcraHoBineHHe  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX BEIIECTB OT CTPOCHUSI aTOMOB
00pa3yrommux UX XUMHUYECKUX DJIEMEHTOB.
XapakTepucTuka  BaXHEHIIMX  THUIOB
XUMUYECKUX CBSI3€M W OTHOCHUTEIbHOCTH
3TOM TUIIOJIOTUH. OObscHeHue
3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX
coCTaBa U CTPOEHUS KPUCTATTMYECKUX
pemerok. DOpMYITHPOBAHHE OCHOBHBIX
MOJIOKEHUN TEOPUH BIIEKTPOJIUTHUECKOM
JIMCCOITMAIIMN U XapaKTEePUCTHKAa B CBETE
3TOM TEOpPHH CBOWCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKHUX COCTMHECHUI.
DOopMyIHPOBAHUE OCHOBHBIX TOJOKEHHI

YcTHbIi
MIPOBE/ICHHE
MPaKTUYECKOTO
MMOATOTOBKA |

pedeparon

orpoc,

3aHATHS,
3aluTa




TEOpUn XMMHYECKOTO CTPOCHUS
OpPraHUYECKUX COEMHEHUIN U
XapaKTepUCTHKAa B CBETE JTOM TEOPUHU
CBOMCTB  B@XHEHMIIMX  IpEACTaBUTEICH

OCHOBHBIX KJIacCOB OpraHUYEeCKUX

COEIMHECHUM.
Baxwneiimue XapaktepucTuka cTpoeHust aromoB U | TectupoBaHnue, ompoc
BEIIIECTBA U KPUCTAJIJIOB M Ha ITOW OCHOBE — OOIIUX | YCTHBIH, MMHMCHbMEHHBIM,
Marepuabl bu3NYeCKUX U  XUMHYECKHX CBOMHCTB | IPOBEJICHUE

METAJUIOB U HEMETAJUIOB. XapaKTepHUCTUKA
COCTaBa, CTPOCHUS, CBOMCTB, MOJYYCHUS U
[IPUMEHEHHUE BAKHEUIIMX HEMETAILIOB.
XapakTepucThKa COCTaBa, CTPOCHUS U
OOIIMX CBOWMCTB BaXHCHIINX KJIACCOB
HEOpraHWYeCcKux coeauHeHui. Onucanue

coCTaBa u CBOMCTB BaXHEHIITHX
npeacTaBuTeICH OpraHUYEeCKUX
COCAWHCHMI: METaHOJIa U  DJTaHOIIa,
CJIOJKHBIX 3(upoB, KUPOB, MBLI,

KapOOHOBBIX KUCIOT (YKCYCHOW KHCJIOTHI),
MOHOCAxapua0B (TJIIOKO3bI), AUCAXAPHIOB
(caxapo3bl), monHcaxapuaoB (Kpaxmaiaa U

IMPAKTUYICCKOT'O 3aHATHUA

LEJUTI0JIO3bl), ~ aMHUHOKHCJIOT,  OEJIKOB,

HCKYCCTBEHHBIX u CUHTETHUYECKUX

HOJIMMEPOB.
Xumuueckun s3Ik | Mcrionb3oBaHue B yueOHOU u | Pa3bop y4eOHBIX
M CHMBOJIMKA npodeccuoHaIbHON JeATEIbHOCTH | CUTYallil,  COCTaBJIEHHE

XUMHUYCCKUX TECPMHHOB HW CHUMBOJIMKH.
Ha3piBaHue M3y4eHHBIX BELIECTB  IIO
TPUBHUAIBHON 1781071 MEXKTYHapOIHOMN
HOMEHKJIAType U OTpa)XCHUE COCTaBa ITUX
COC}II/IHCHI/Iﬁ C IIOMOIIbKO XHUMHYCCKUX
bopmy. Otpaxenue XUMHUYECKHUX
IIPOLIECCOB € IIOMOULIBIO  YPaBHEHMI
XUMHUYECKUX PEAKIUHN.

ypaBHEHUH

XUMHYECKHUE
peakuuu

OOBsicHeHHE  CYIIHOCTH  XHUMHYECKUX
nporeccoB. Krnaccupukanuss XUMHYECKUX
peaxkiuil Mo pa3IuyHbIM IPU3HAKAM.

YeTHBII onpoc

XUMUYECKUN
SKCIEPUMEHT

BrlnonHeHne XUMHUECKOTO SKCIEPUMEHTA
B TIIOJJHOM COOTBETCTBHHM C TIpaBUJIAMH
TeXHHMKH Oe3omacHocTH. HaOmoneHue,
(UKCUpOBaHHE M ONHCAHUE PE3YJIHTATOB
MIPOBEICHHOTO SKCIEPUMEHTA.

YCTHBIN W NHMCHMEHHBIN
onpoc

Xumuueckas
uHpopManus

[IpoBeneHne CaMOCTOSATENBHOTO IIOMCKA
XUMUYECKOH uHpOpMaLUU c
WCTIOIB30BAaHUEM PA3TMYHBIX HCTOYHUKOB
(HayYyHO-TIOMYJISIPHBIX U3JIaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WutepHera); UCIIOJIb30BaHHE
KOMITHIOTEPHBIX TEXHOJIOTUI TUTS
0o0paboTKM M mepefJauyd  XUMHUYECKOMH
uHpOpMAIIMM W €€ TPEJCTABICHHS B

Pemenue yaeOHbBIX 33729




pa3IUYHBIX (hopMax.

[TpodunbHoe u
npodeccHoHaIbHO
3HA4YNMOe
coziepKaHue

OO0BsicHEHHE XHMHYSCKHX SIBIICHHH,
MPOUCXOJSAIINX B MpHpoAe, ObITY M Ha
npousBojcTBe.  CoOnrofeHue  mpaBHIl
9KOJIOTUYECKU TPaMOTHOTO TOBEACHUS B
okpyxaromet cpene. OueHKa BIUSHUS
XUMHUYECKOTO 3arpsi3HEHUs] OKpYKaroliei
Cpelbl Ha OpraHW3M 4YeJloBeKa U Jpyrue
JKUBbIe Oopranu3Mbl. COONIOCHUE MPaBUI
Oe3o0macHOro oOpalieHus C TOPIOYUMH U
TOKCHUYHBIMHU BEIIECTBAMU, J1TAOOPATOPHBIM
obopynoBanueM. Kputnueckas oneHka
JIOCTOBEPHOCTH XMMHUYECKON MHPOpMAIUH,
MOCTYMNAIONIeH U3 pa3HbIX UCTOYHHKOB.

Pemrenne memarorndueckux
CUTYyallUM. ITonroroska

pedeparon

BUOJIOI'UA

buonornsa —
COBOKYITHOCTh HayK
0 JKMBOM

npupoje. MeTtobl
Hay4HOI'0 IMO3HAHUs
B OMOJIOrHHU

3HaKOMCTBO C OOBEKTaMM  H3Yy4YEHUS
Oouonoruu. BeiBiaenue ponau Ouosioruu B
dbopmupoBaHUU COBPEMEHHOU
€CTECTBEHHO-HAyYHON KapTUHbI MHpa U
IIPAKTUYECKOHN AEATEIbHOCTH JIFOAEH

YcerHblii onpoc

Kinerka 3HAaKOMCTBO €  KJIETOYHOM  Teopuel | TectupoBaHue, YCTHBIN
CTPOEHHUS OpraHU3MOB. ITonyyenue | onpoc, IIPOBE/ICHHE
IIPEJCTABICHUsS. O POJIM OPraHUYECKUX M | IPAKTUYECKOTO  3aHSATHS,
HEOPraHMYECKHUX  BEIIECTB B  KIETKE. | IOATOTOBKAa W 3alluTa
3HaHUE CTPOEHHUS KJIETOK IO pe3ysbTaTaM | pedepaToB
paboTBl CO  CBETOBBIM  MHKPOCKOIIOM.
YMeHue  onmuchlBaTh ~ MHUKpPOIpENapaTsl
KJIIETOK DPAacTeHUH. YMEHHE CpaBHHUBATh
CTPOEHHE KIJIETOK PACTEHHUH M >KMBOTHBIX
110 TOTOBBIM MUKpPOIIpEnapaTam.

Opranusm 3HaHUE OCHOBHBIX CIIOCOOOB pa3MHOKeHMsI | TecTupoBaHue,  yCTHBIN
OpraHM3MOB, CTaguii OHTOI€HE3a Ha | OIpoc, IIPOBE/ICHHE
IpUMepe 4YeloBeKa. J3HAaHWE IPUYMH, | IPAKTUYECKOTO  3aHATHS,
BBI3BIBAIOIIMX HApyLIEHUss B pa3BUTHUHU | IOATOTOBKAa W  3allMTa
OpraHU3MOB. YMmeHue — moib3oBaThes | pedeparoB
TE€HETUYECKON TEPMUHOJIOTUEN U
CUMBOJIUKOH, pemarhb MIPOCTEUILINE
reHEeTHYECKHUE 3aJ1a4u. 3Haunue
ocoOeHHoCTeH HACJIEICTBEHHOU u
HEHACJIEJICTBEHHOW M3MEHUYMBOCTH U HX
OMOJIOTMYECKOI POJIM B IBOJIIOIIUH KUBOTO.

Bun YMeHue a”alM3upoBaTh M OLICHUBATh | TecTHupoBaHue, YCTHBIN
pa3iaMyYHbIE TUIOTE3bl IPOUCXOXKACHHUS | OIPOC, [IPOBE/ICHUE
KU3HM Ha 3emJie. YMEHUE MPOBOAUTH | IPAKTHUYECKOrO  3aHATHS,
omnucaHue ocobei OJHOrO BUAA IO | MOATOTOBKA W 3allUTa
Moponoruueckomy kpureputo. Paszpurtue | pegeparon

CIIOCOOHOCTEH SICHO W TOYHO H3Jararh
CBOHU MBICIIM, JIOTHYCCKH 00OCHOBBIBATH
CBOIO TOYKY 3pCHHA, BOCHPUHUMATL U
AHAJIM3UPOBATE MHCHUA CO6€CG)IHI/IKOB,
IpuU3HaBasA IIpPaBO ApPYyroro 4YCJIOBCKa Ha




HNHOC MHCHUC. Vmenue JOKa3bIBaTh
pPOACTBO HYCJIOBCKA W MIICKOIIMUTANOIUX,
06H_[HOCTB 1 paBE€HCTBO YCJIOBCUCCKHX pac.

OKOCHUCTEMEI

3HaHue OCHOBHBIX 9KOJIOTUIECKUX
(GakTOpOB M WX BIHUSHUS HAa OPraHU3MBL
3HaHue OTJIMYUTEIBHBIX  TPU3HAKOB
HCKYCCTBEHHBIX co00111eCcTB —
arpo’KOCUCTEM. ITonyuenue
MPEJICTABICHUS] O CXEME HKOCHCTEMbI Ha
npumepe  Ouocdeprr.  JleMoHCTparus
YMEHHsI TIOCTAHOBKU 1IeJIel e TeIbHOCTH,
TUTAHUPOBaHKE COOCTBEHHOM 1eATEILHOCTH
JUISL JOCTHIKEHMSI TOCTaBJICHHBIX LieJeH,
NPEIBUICHUS BO3MOXKHBIX  PE3yJIbTAaTOB
3THUX JIeHCTBH, OpraHu3aluu
CAMOKOHTPOJISI W OIEHKH TOJYYEHHBIX
pesyabraroB. OOydyeHHe  COOIIOAECHUIO
NpaBUJI TIOBEACHUS B MPUPOJIE, OEPEIKHOMY
OTHOUIICHUIO K OHMOJOrMYecKUM OOBEKTaM
(pacTeHHSIM W JKMBOTHBIM H  HX
COOOIIECTBAM) U UX OXPaHE.

TectupoBanue,  yCTHBIU
orpoc, IpOBE/ICHUE
[IPaKTUYECKOIO  3aHATHUSA,
IOArOTOBKA M 3alluTa

pedeparos




5. JUCT AKTYAJIU3AIIMUA PABOYEM ITPOT' PAMMBI

I[aTa AKTyaJIM3anuu Pe3yJIBTaTLI AKTyaJIu3anuu




Buabl yHUBEPCATbHBIX

Y4eOHBbIX J1elicTBUI
(B coorBercTBUM ¢ PI'OC COO)

O01I1e KOMIIETEHINHU

(B coorBeTcTBUM ¢ PI'OC CIIO)

INYHOCTHBIE
(oOecrieunBarOT
[IECHHOCTHO-CMBICJIOBYIO
OPUEHTAINIO O0YJArOIINXCS U
OPUEHTALIMIO B COLIMAIBHBIX
[POJISIX U MEXKJIMYHOCTHBIX

OTHOIIICHHUSX )

OK1. [ToHumaTh CyIIHOCTh ¥ COLIUAJIBHYIO
BHAYMMOCTh CBOe Oynyiieit mpodeccun,
[IPOSBJIATH K HEM YCTOMYUBBIN UHTEPEC,
OK3. IIlpyauMath pemieHus: B CTaHAapTHBIX U
HECTaHJAPTHBIX CUTYallUsX U HECTH 32 HUX
OTBETCTBEHHOCTD,

OKS. CaMOCTOATENBHO ONPENENATh 3a/1a4n
Mpo(eCCUOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATHCSI CaMO0Opa30BaHUEM,
0CO3HAHHO IJIAHUPOBATH MOBBIIICHHE

KBaJIM(PUKALIUH.

PeryasiTuBHbie:
[esienoaraHye, IiaHUpOBaHue,
[IPOTHO3UPOBAHUE, KOHTPOJIb
(KoppeK1us), caMoperyJsus,
OLIEHKa

(oOecrieunBarOT OpraHU3aLUIo
00y4arImuMucs CBoeH yueOHOM

OK2. Opranu3oBbIBaTh COOCTBEHHYIO
NeSITebHOCTb, BEIOUPATh TUIIOBBIE METO/IbI U
CIOCOOBI BBIIOJIHEHUSI TPO(ECCHOHATIBHBIX
3a/1a4, OLIEHUBATh UX 3PPEKTUBHOCTD U
Ka4yecTBo,

OK3. IIpuHuMaTh peuieHus B CTaHAapTHBIX U

HECTAHJAPTHBIX CUTyalludX U HECTU 34 HUX

KOMIICTCHTHOCTb, YMCHUC

paboTtath ¢ nHpopManuei)

eI TEIIBHOCTH) OTBETCTBEHHOCTb.

[lo3HaBaTeIbHBbIC OK4. Ocy1iiecTBasTh MOUCK U UCTIOIH30BAHNE
(obecneunBaroT uHpopMaluy, HEOOXOUMOM 1S
MCCIIE0BATENIBCKYIO 3¢ (HEeKTUBHOTO BHIOJTHEHUS

npo¢eCcCHOHANBHBIX 33]1a4,
npoeccnoHaTbHOTO ¥ TUYHOCTHOTO
pa3BHUTHS,

OKS. HUcnonb3oBath
MH(OPMAMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH B MPO(eCcCHOHATBHOMN
JeSITeNbHOCTH,

OK9. OpuentupoBaThCsi B yCIOBUSX YaCTOU

CMEHBI TEXHOJIOTUH B TPO(eCcCHOHATbHON

ACATCIIBHOCTH.

KoMMyHuKaTHBHBIE
(oOecreunBarOT COLMATIBHYIO
KOMIIETEHTHOCTb U y4eT
MO3HULINU

[PYKOBOJICTBOM, TTOTPEOUTETISIMU,
pyrux Jrojel, yMeHue ciymarb
U BCTYNATh B JAUAJIOT,

OK6. PaboTaTh B KOJUIEKTHBE U B KOMAaH]IE,
A PexTUBHO 00MATHCS ¢ KOJIJIETaMH,

OK7. Bpatb Ha ce0si OTBETCTBEHHOCTH 32
paboTy YIeHOB KOMaH bl (MOAYNHEHHBIX ), 32

[pe3yJIbTaT BBITOJTHEHHUS 3aJaHHIA.




Y1aCTBOBAThb B KOJUICKTUBHOM

00CYX/I€HUU TPOoOIIEM,
B3aMO/ICHCTBOBATH M COTPYIHHYATH CO
CBEpCTHUKAMU

1 B3pOCIIBIMMU )




Ipunoowcenue 1

IIJIAHUPOBAHME YUYEBHBIX 3AHATUM C HCITIOJIb30BAHUEM
AKTHUBHbBIX I UHTEPAKTUBHbBIX ®OPM 1 METOJOB OBYYEHUA

Ne Kou- AKTHUBHBIC H dopmMupyemble
Tema yuyeOHOIO
n/n SArsITHSE BO | HHTEPAKTHBHBIC (DOPMBI | YHHBEpPCAJIbHbIC YUeOHbIE
JacoB U METObI 00yUeHMsI JAeHCTBUSA
1. Oomas n CamocrostenpHas pabora ¢ | JTuunocmuoie:
HeopraHu4vecKas JUTEPaTypoil, KOJUIEKTHUBHAS | YMETh BBIMOJIHATH CAMOOLIEHKY Ha
XUMHS 3 MBICJIUTEIIbHASL JCSITEIIBHOCTD, | OCHOBE KPUTEPUS YCIICIIHOCTH
Tema 1.1 OcHoBHBIE pabota c HarJIIIHBIM | Y4eOHOM e TEIIbHOCTH.
MOHATHUSI W 3aKOHBI nocoouem, UCII0JIb30BaHUE
XHMHH MYJIbTUMEIUINHON Ilo3naseamenvuole:
MpE3eHTAlUU [IpencraBnsaTs uHGOpPMALIHIO B BH]IE
2. Tema 10.1 3 PabGora B Manbix rpymmax, | TaOnuil, CXEM, OTIIOPHOTO
Iepuoauyecknii UCII0JIb30BaHUE KOHCIIEKTa; YMETh  OCYIIECTBIISITh
3aKOH H 0OIIECTBEHHBIX pecypcoB, | aHallM3 OOBEKTOB C BbIACICHUEM
Ilepuoauueckas pabota c HAIJIAIHBIM | CYILECTBEHHBIX, HECYIECTBEHHBIX
cHCTeMa XUMHYECKHX nocoouem MIPU3HAKOB,;
ajemenToB /I. U. Pezynamuensie:
MenesieeBa Y4autecs 0OHApYKHUBATH U
3. Tema 11.1 Crpoenne 2 PaGora B wManeix rpymmax, | GOpMyIupoBarh y4eOHYIO
BellecTBa KOJUIEKTUBHAs MBICIMTENbHAs | IPOOIEMY COBMECTHO C yUUTENIEM;
JIeSTeITLHOCTD, paboTarh 10 COCTaBICHHOMY IUIaHY,
CaMOCTOSTECIIBHOC YTEHHUEC | UCIIOJIB30BATh HAPAAY C OCHOBHBIMU
JTUTEpaTyphI U JIONIOJTHUTEINIbHBIE CPE/ICTBA
o0y4eHwusl.
Kommynuxamuenuwie:
YYuThCsS KPUTUYHO OTHOCUTHCS K
CBOEMY MHEHUIO; IOHUMATh TOUYKY
3peHus Apyroro.
4, Tema 21.1 Kaerka 11 CamocrosarenbHas pabota c | Juunocmuole:
JUTEPATypo, KOJUIEKTHUBHAsA | IMETh MOIOKUTENHHOE OTHOIIICHUE
MBICTUTENIbHASA JIEATENBHOCTD, | K TPYAY U MPOoQecCHOHATHHON
pabota c HarJBSIIHBIM | IEITeIbHOCTH YeJIOBEKa;
nocobuem, WCIIOJIb30BaHUE | UMETh MPEJICTABICHUS O 3HAYECHUHU
MYJIbTUMETUIHON IIPOEKTHOM EATEIBHOCTH JJIS
MIPE3CHTALNH BBITIOJIHEHUS U3/IENHS.
5. Tema 22.1 Opranusm 8 PabGora B wManbix rpynnax, | Ilosnasamenvnoie:
HCII0JIb30BaHUE HaxoauTts 1 BeIIENATH IO
001IeCTBEHHBIX peCypcoB, | PYKOBOACTBOM yUUTEIS
pabota c HarIAIHBIM | HEOOXOAUMYIO HH(POPMAIUIO U3
nocoonem TEKCTOB M WJUTIOCTPAITHi;
0. Tema 23.1 Bun 10 PaGora B Mamnpix Tpymmax, | BBICTpaMBaTh OTBET B COOTBETCTBHH

KOJUJIEKTUBHAS MBICIUTEIbHAS
JESATENBHOCTb,
CaMOCTOSITENIbHOE
JUTEPaTyphl

YTCHUEC

C 3aJIaHHBIM BOIIPOCOM;
BBICKa3bIBaTh CY)XJICHHUS;
000CHOBBIBaThH CBOM BBIOOD;
CpaBHUBATh, KJIacCU(UIIUPOBATD




M0J1 PYKOBOJACTBOM YUUTEIIS
peasibHbIE OOBEKTHI U U3ACTHUS IO
3aJlaHHBIM KPUTEPUSIM;
WCIIOJIb30BaTh MIPH OTBETE
“H(pOpMaIIUIO U3 TAOJIUII U CXEM,
MIPE/ICTABICHHBIX B YUCOHUKE;
WCI0JIb30BaTh MOTYYECHHYIO
MHOOPMALIHIO JTSI IPUHATHUS
HECJIOKHBIX PElICHHIA;
KCIOJIb30BaTh HH(POPMAITHIO,
MOJIYYEHHYIO U3 TEKCTOB yUeOHUKA,
B IIPAKTUYECKON JCSITEILHOCTH.
Pezynamuenvie:

CraBuUTh 1IENH, PACIIPEAETATH POJIN
IIPH BBITIOJIHEHUU U3JEIHs,
MIPOBOJIUTH OIIEHKY KauecTBa
BBITIOJTHEHHSI U3/1ETTHSI.
Kommynuxamuenuwie:

3aaBaTh BONPOCHI U
(hopMyIUpoBaTh OTBETHI MIPH
BBITIOJTHCHUH W3ICITHS;

MPUMEHITh Ha MPAKTUKE IpaBHiia
COTPYJHMYECTBA B KOJUIEKTUBHOM
JESITEIbHOCTH.

/T

C=RU, OU=[unpekTop, O="T'BMNOY ""
IKr. Cbizpanun™", CN=lNaBen
CanyruH, E=gk_szr@samara.edu.ru
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