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1 IACIOPT PABOYEN NPOT'PAMMBI YUEBHOM JUCIUITIINHBI

1.1 O6s1acTh NpMeHeHUs1 y4eOHO NPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCIUIUIMHBI ECTECTBO3HAHUE SIBIISETCS YaCThIO
OCHOBHOHM TmpodeccoHaIbHOM 00pa3oBaTENbHOW MPOrpaMMOil B COOTBETCTBUU C
®denepabHBIM TOCYIAPCTBEHHBIM 00pPa30BATENbHBIM CTAHJAPTOM CpPEIHEro (TOJHOIO)
obmiero o6pazoBanust u deneparbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIILHBIM CTaHIAPTOM
(manee ®I'OC) mo cnenuanbHOCTU CpeaHero MpodeCcCHOHATLHOTO oOpa3zoBaHus (naiee
CIIO) nns cnenmnanbHOocTH 44.02.01 [omkonbHOE 00pa3oBaHue

B ocHoBe yueOHON nucuurminHbl «EcTecTBO3HaHWE» JIEKUT YCTaHOBKA Ha
dbopMupoBaHue y 00y4aeMbIX CHUCTEMbl 0a30BBIX MOHSTHIA (PU3UKH, XUMHHA ¥ OWOJOTUU U
MpeICTaBIEHUN O COBPEMEHHOI eCTeCTBEHHOHAay4YHOM KapTHHE MHUpa, a TakKe BhIpabOTKa
YMEHHUI MPUMEHSATH MOJy4YeHHbIE 3HAHUS, KaKk B MPOo(ecCUOHANbHON NEeATENbHOCTH, TaK U
JUTSL PEIICHUS] )KU3HCHHBIX 3a/1a4.

MHorue noyioKeHus1, pa3BUBa€MbI€ €CTECTBO3HAHUEM, pPACCMATPUBAIOTCSI KaK OCHOBA
CO3/IaHMSI U UCTIOIB30BaHUS MHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHoioruil (UKT)
— OAHOro U3 HamboJee 3HAYUMBIX TEXHOJOTUYECKUX JOCTHKEHUH COBPEMEHHOM
IUBUTU3AIINN.

B ecrecTtBo3HaHUU (HOPMHUPYIOTCS MHOTHME BUJBI JIEATEIBHOCTH, KOTOPBHIE HMEIOT
MeTa MpeaMeTHBI xapakTep. K HUM B mHepByIO odepeab OTHOCSTCS: MOJETUPOBAHUE
OOBEKTOB W TIPOIECCOB, TPUMEHEHHWE OCHOBHBIX METOJOB IIO3HAHUS, CHUCTEMHO-
WH()OPMAIIMOHHBIN aHaMu3, (HOPMYITHUPOBAHWE THUIOTE3, AHAIM3 W CHHTE3, CPaBHEHHE,
00001IeHre, CUCTEMAaTU3allMs, BBISIBJICHHE MPUYMHHO-CIEACTBEHHBIX CBSI3€d, MOUCK
aHaJIOTOB, YIpaBiieHHEe OOBbEKTaMU M TporeccamMu. VIMEHHO 3Ta AUCIUIUIMHA MO3BOJISET
MO3HAKOMUTH YUalTUXCsl C HAYYHBIMUA METO/IaMH ITO3HAHUS, HAYYUTh UX OTIUYATh TUTIOTE3Y
OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

EctectBo3Hannme umeeT oueHb  OONBIIOE W BCEBO3pACTalollee  YHUCIIO
MEXIUCIUIUTMHAPHBIX CBS3€H, MpUYeM Ha YpPOBHE, KaK IMOHATUHHOTO amnmapara, Tak |
uHcTpymeHTapusi. (CkazaHHOE TMO3BOJIIET pacCMaTpuBaTh €CTECTBO3HAHUE KaK MeETa
JTUCIUIUIMHY, KOTOpasi MPeJOCTaBIsAeT MEKIUCIUTUTMHAPHBIN S3bIK JJI ONMUCAHUS HAYYHOU
KapTUHBI MUpA.

N3yuenue ecrectBo3HaHUS B TPO(HECCHOHATBHBIX 00Pa30BATEIIBHBIX OPTraHU3AIHIX,
peann3yomux 00pa3oBaTeIbHYIO MPOrpaMMy CpeIHEro o0Iero oopa3oBaHus B Mpeiesiax
ocoenus OITOII CITO Ha 6a3e 0ocHOBHOTO 00111ero 00pa3oBaHusi, UMEET CBOM OCOOCHHOCTHU
B 3aBUCHUMOCTH OT MNpOoQmisi MpoPecCHOHATBLHOTO 00pa3oBaHUS. OTO BBIPAKAETCS B
collep’)KaHUu OOYYCHHS, KOJUYECTBE YACOB, BBIACISIEMBIX HA HM3yYEHUE OTICIBHBIX TEM
MporpaMMbl, TJyOWHE KX OCBOEHHS Yy4YalUMHUCSA, OOBEME W XapakTepe NPaKTHUYECKUX
3aHSTHI, BUJIaX BHEAYTUTOPHON CaMOCTOSITENIbHOM paboThI.

TeopeTndeckue CBEACHHUS TO ECTECTBO3HAHUIO JOMOJHSIOTCS MPAKTUYCCKUMU U
71a00paTOPHBIMHU pabOTaMHU.

1.2 MecTo IMCUMILUIMHBI B CTPYKType MPOrpaMMbl NMOJATOTOBKH CHENHAJIUCTOB
cpe/iHero 3BeHa

HNuctunnuaa  «EctecTBo3HaHWe»  BXOAUT B 0a30BbIM  Y4EOHBIM  ITUKII
(obmreoOpazoBaTeNbHbIE AUCIHUILIMHBI) MPOTPAMMBI TIOJTOTOBKH CIICIIHAIMCTOB CPEIHErO
3BEHA.



1.3 Heaun m 3ana4u QUCHUILVIMHBI - TPeOOBAHHUSA K Pe3yJbTAaTaM OCBOEHMS
AUCHMILUIUHBI:

Conmepxanne mporpamMmbl  «EcTecTBO3HaHWe) HampaBI€HO Ha  JIOCTHIKCHHE
CIEAYIOIIUX Yeel:

- OCBOGHHME 3HaHWH O (QyHAAMEHTAIBHBIX (U3NYECKHX, XUMHUECKUX U
OMONOTHYECKMX  3aKOHaX W  TNPUHIMIAX, JIEeKAIIUX B  OCHOBE COBPEMEHHOU
€CTeCTBEHHOHAYYHOW KApTHHBI MHpA; HauOOJee BAKHBIX OTKPBITUSAX, OKa3aBIIMX
OTIpeNeNsIfoIIee BIUSHUE HA pPAa3BUTHE TEXHUKM W TEXHOJOTMH, METOJax Hay4yHOTO
MO3HAHUS TTPUPOJIBL;

- OBJAQJICHWE YMEHUSMH TPOBOJIUTH HAONIOACHWS, IUIAHUPOBATh W BBIMIOJIHSTH
OKCIIEPUMEHTHI, BBIJIBUTATh TUTIOTE3bI U CTPOUTH MOJIEIH, IPUMEHSTh TIOJTyYCHHBIC 3HAHUS
no ¢usmke, XUMHM W OHONOTUM M1 OOBSCHCHHS SIBICHHUA W CBOWCTB BEIIECTB;
MPAKTUYECKU HWCIOIh30BaTh 3HAaHUS 10 (u3uke, XUMHUH U OWOJOTHH; OIEHUBATH
JOCTOBEPHOCThH €CTECTBEHHOHAYYHOW HH(POPMAITUH;

- pa3BHTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYadbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B TMporecce MPHOOPETCHUS 3HAHWA W YMEHUH 1O (PU3NKE, XUMHUH U
OMOJIOTUM C WCIIOJIB30BAHUEM PA3JIUYHBIX HCTOYHUKOB HH(POPMAIUU U COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCHHUTaHHWE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHHS 3aKOHOB MPHPOIBI,
WCIIOJIb30BAHMSI JTOCTIKEHUH B 00JacTH (PU3WKHU, XUMUU M OMOJIOTUM Ha 0J1aro pa3BUTHS
YeJI0OBEUECKON NMBUIIM3AINK; HEOOXOJUMOCTH COTPYAHUYECTBA B TPOIIECCE COBMECTHOTO
BBITIOJTHEHHUS 3a/1a4, YBaXXUTEIHLHOTO OTHOIICHHS K MHEHHUIO OMIIOHEHTA MPHU OOCYKICHUH
mpo0JieM eCTeCTBEHHOHAYYHOTO COAEPIKAHUS; TOTOBHOCTH K MOPATbHO-3TUYECKON OIIEHKE
MCTIOJIb30BAHMS HAYYHBIX JOCTIKEHHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTY OKPY’KAIOLIEH
Cpelbl;

- UCTIOJh30BaHHE MPUOOPETCHHBIX 3HAHWUN W YMEHWH UIsl PEIICHUS MPAKTUYSCKUX
3aJad B TIOBCEAHEBHOM JKM3HH, oOecredeHus Oe30MacHOCTH COOCTBEHHOW IKHU3HH,
paIMOHAIEHOTO TPHUPOJIONIONB30BAHUS M OXPaHbl OKPYXAIOIIeH Cpeibl, BO3MOXKHOCTb
NpPUMEHEHUS 3HAaHWA TpH  PEIIEHWH  3a/Ja4, BO3HUKAIIUX B  MOCIEAYIONICH
poeCCHOHANBHOM IEeATEIbHOCTH.

B mnporpammy BKIIOYEHO COAEp)KaHHWE, HAMpaBICHHOE Ha (OPMUPOBAHUE Y
CTYACHTOB KOMIETCHIINNA, HEOOXOMMBIX JIJIsi KAaUeCTBEHHOTO OCBOCHHS Ha 0a3e OCHOBHOTO
obmiero o0Opa3oBaHHsl C TIOJIYYCHHEM CpelHero oOmiero o0Opa3oBaHUs; MPOrpaMMBI
MOJATOTOBKM  KBaTU(UIIMPOBAHHBIX pa0dOYUX, CIYXaMMX, NPOrPaMMbBI TOJATOTOBKH
cnenuanuctoB cpeanero 3seHa (IMITKPC, ITIICC3).

OcBoeHue copepkaHus y4eOHOH IUCHMIUIMHBI «EcTecTBO3HaHHME» oOecreynBacT
JOCTI)KEHUE CTYICHTAaMU CIEAYIOUINX Pe3yIbTaTOB:

JIUYHOCTHDIX:

- YyBCTBO TOPIOCTH U YBAKCHUS K UCTOPUH U JOCTH)KCHUSM OTEUYECTBEHHOW HAYKHU;
rpaMOTHOE TIOBEIEHUE B MPO(ECCHOHATBHON NEATSIBHOCTH W OBITY MPH OOpalleHuu ¢
npudopamMu U yCTPOUCTBAMU;

- TOTOBHOCTh K TIPOJOJDKEHUIO OOpa30BaHUS M TIOBBINICHUS KBanu(uKamuu B
n30paHHOW TMPO(ECCHOHATBPHONW  JESTENTPHOCTH W OOBEKTUBHOE OCO3HAHUE POJIH
€CTeCTBEHHOHAYUYHBIX KOMIIETEHIIHI B 3TOM;

- YMEHHUE HCIOJb30BaTh JOCTIKEHUS COBPEMEHHOW HAYKH M €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH JIJISl TIOBBIIIEHUSI COOCTBEHHOTO HMHTEIICKTYaIbHOTO Pa3BUTHS B BHIOPAHHOM
poeCCHOHANBHOM NIEATEIbHOCTH;



- YMEHHE CaMOCTOSITEIIbHO TOOBIBATh HOBBIE I ce0sl €CTECTBEHHOHAYYHBIE 3HAHMSI,
UCIIOJIb3YS JUIsl 3TOTO AOCTYIHbIE HCTOUYHUKHA UH(DOpMAINY;

- yMEHHE BBICTPaMBaThb KOHCTPYKTUBHBIE B3aWMOOTHOIICHUS B KOMAaHJIE IO
pelIeHuI0 00IIKX 3a/1a4;

- YMEHHME yOpaBisATh CBOEH IO3HABATEIBHOM JEATEIbHOCTHIO, IPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEIIEKTYaIbHOT'O PAa3BUTHS;

mMema npeomMemmbix:

- HWCIOJIb30BAaHUE PA3JINYHBIX BUIOB IO3HABATEJIBHOM NESITEIBHOCTH JJIsl PEUICHUs
€CTECTBEHHOHAYYHbIX 3aj[a4y, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUA (HAOJIOIEHUS,
OMMCaHUsl, U3MEPEHHUsI, SKCIEPUMEHTA) NJIsi U3YUYEHUS PA3IUYHBIX CTOPOH OKPYXKAIOIIEH
JIEHCTBUTEIILHOCTH;

- HCIIOJIb30BAHME OCHOBHBIX MHTEJUIEKTYaJbHBIX OIEpAallMil: MOCTaHOBKHU 3aJayH,
dbopMynupoBaHUs TUIIOTE3, aHAIM3A U CUHTE3a, CPAaBHEHUS, 0OOOIICHHs, CUCTEMaTU3alluH,
BBISIBIICHUS TIPUYUHHO-CIICACTBEHHBIX CBSI3€H, IMIOMCKAa AaHAJIOTroB, (HOPMYyTUPOBAHUS
BBIBOJIOB ISl U3YUYEHHS PA3NIMUHBIX CTOPOH M3y4aeMbIX 0OBEKTOB, SIBICHUN U MPOIIECCOB, C
KOTOPBIMHM BO3HUKAET HEOOXOIMMOCTh CTAJIKUBAThCS B MPO(decCHOHAIBHOM cdepe;

- YMEHUE TEeHEpUpOBaATh HWJACH M OIPEACNATh CpPEACTBA, HEOOXOIUMBIC IJIsi UX
peanuszanuu;

- YyMEHUME  HCHOJIb30BaTh  PA3JIMYHBIE  WCTOYHMKMA I IOJY4YEHUs
€CTeCTBEHHOHAaY4YHOU MH(OPMALINH, OIICHUBATh €€ I0CTOBEPHOCTH;

- YMEHHUE aHAIM3UPOBATH U MPEJCTABIATH HHGOPMAIIUIO B PA3IMIHBIX BUIAX;

- YMEHHE MyOJIUYHO MPEICTaBISATh Pe3yabTaThl COOCTBEHHOI'O UCCIIEIOBAHUS, BECTH
JTUCKYCCHM, TOCTYITHO M TapMOHUYHO codYeTasl cojep:kaHue u (OpMbl MpeCTaBIsIeMOM
uHbOpMaINH;

NPeoOMemHbIX:

- cOpMUPOBAHHOCTh TPEJICTABICHUH O pOJIM U MECTE€ eCTEeCTBO3HAHUS B
COBPEMEHHOI Hay4yHOM KapTWHE MHpa; TOHHMaHHWE CYIIHOCTH HAOJII0JaeMbIX BO
BcenenHnoii siBeHui, pojii €CTECTBEHHOHAYYHBIX JUCITUIUIMH B (POPMUPOBAHHUH KPYTro3opa
1 QYHKIMOHAIBHON TPAMOTHOCTH Y€JIOBEKA ISl pEIICHUs] MPAKTUYECKUX 3a]1aY;

- BIAQJACHUE  OCHOBOIIOJIATAOIIMMHU  €CTECTBEHHOHAyYHBIMH  IOHSTHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU u TEOPUSIMU; yBEpPEHHOE HCIIOIb30BaHUE
€CTECTBEHHOHAYYHON TEPMUHOJIOTUU U CUMBOJIUKH;

- BJIaJICHUE OCHOBHBIMM METOJAaMU HAyYHOI'O MO3HAHMS, WUCIIOIb3YyEMbIMU B HayKe:
Ha0JII0/ICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- ymeHHUsT o0OpabarTbIiBaTh pPE3yJbTaThl H3MEPEHHA, OOHAPYKUBATH 3aBUCUMOCTD
MEXAY HCCIeNyEMBIMH BEIMYMHAMHU, OOBSACHATH TMOJY4YEHHBbIE pEe3yNbTaThl U JeNaTh
BBIBO/IBI;

- ¢hopMHUPOBAHHOCTH YMEHUS PEIIATh €CTECTBEHHOHAYYHBIC 3a/1a4H;

- cOPMUPOBAHHOCTh YMEHUSI MPUMEHSTH IMOJYYCHHBIC 3HAHUS I OOBSICHCHUS
YCIOBUN TMPOTEKAaHUs ECTECTBEHHOHAYYHBIX SBJICHHM B MpHUpoie, NpodeccuoHanbHON
cdepe U Uit IPUHATHUS TPAKTUUECKUX PEIICHHUM B OBCETHEBHOM KU3HMU;

- ¢c(hopMUPOBAHHOCTH COOCTBEHHOU MO3HIINH 110 OTHOIICHHUIO K €CTECTBEHHOHAYYHOU
nH(pOpMaLINH, TOJTy4aeMON U3 Pa3HbIX UCTOUYHUKOB.

1.4. IlepeyeHb IUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHHS 1O JUCUHMILUIUHE
(mepeyenb popMHUPYeMbIX KOMIIETEHIIH )

He npenycmotpensl



2 CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIUITIJINHBI

2.1. O0beM yueOHOV JTUCUUIJINHBI U BUbI Y4eOHOH PadoThI

Buna yueOHoi padoThI

Oo6vem uacoe

MakcumaJjibHasi yueOHasi Harpy3ka (Bcero) 162
Oo0si3aTennbHAsA ayAUTOPHAas yueOHAas HArpy3Ka (Bcero) 108
B TOM YHUCJIE:
3aHTHS JIEKIIMOHHOTO THIIA 62
PaAKTUYECKUE 3aHATHUS 36
71a00paTOPHbBIC 3aHATUS 10
CamocrosiTesqbHasi padoTa odyuawierocs (Bcero) 54
[IpomexxyTouHas aTTecTanus Huddepenuup

OBaHHBIN 3aUET

2.2 CTpyKTYypa AMCHMILINHBI

KoanyecTBo ayANTOPHBIX YaCOB
CamocrosiTeJbHAas
IIpakTnyeckue u
HanMeHoBaHMe pa3iesioB U TeM TeopeTuyeckoe padoTa cTyeHTa
Bcero JadopaTopHbIe
o0yueHHe (4ac)
3aHATHSA
Pasnen 1. Mexanuka 62 20 22 20
Tema 1.1 Mexanuka 16 4 8 4
Tema 1.2 MonekymsipHast Gpu3vka u 12 4 4 4
TEPMOJIMHAMUKA
Tema 1.3 DirlekTpornHaMUKa 12 4 4 4
Tema 1.4. CtpoeHne aToMa U KBaHTOBAs 12 4 4 4
(uzmka
Tema 1.5 DBoJrorys BCEISHHON 10 4 2 4
Paszmen 2. Xumus 56 22 12 22
Tema 1.1 OcHOBHBIE IOHSATHS U 3aKOHBI 4 ) i )
XAMHUU
Tema 1.2 ITepuogudeckuii 3aK0H 4 2 - 2
Tema 1.3 Ctpoenne BeniecTBa 6 2 2 2
Tema 1.4 Bona. PactBopsl 6 2 2 2
Tema 1.5 XuMudeckne peakiun 4 2 - 2
Tema 2.1 Knaccudukanus 6 5 5 5
HEOPTraHUYCCKUX COCIMHCHUI
Tema 2.2 MeTtaiuibl ¥ HEMETAJUIBI 6 2 2 2
Tema 3.1 YrieBoaopoisl 6 2 2 2
Tema 3.2 Kucnopoacoaepxaiuye 6 > ) 5
OpPTraHUYECKHUC BEUICCTBA
Tema 3.3 Azorconepkaiue 4 5 i 5
OPTaHUYECKUEC COCTUHCHHUS
Tema 3.4 XuMus 1 KA3Hb.
4 2 - 2
Xumusi B ObITY
Pa3nen 3. buoaorus 44 20 12 12
Tema 1.1 Benenue 6 2 2 2
Tema 1.2 Kietka 14 8 4 2
Tema 1.3 Opranusm 10 4 2 4
Tema 1.4 Bug 8 2 2 4
Tema 1.5 DxocucTeMsl 6 4 2 -
Bcero mo gucnunimne 162 62 46 54




2.3 TemaTn4yeckuii IV1aH U coaepkanue ydeOHoil nucuuniaunbl bJ1.06 EcrectBo3Hanne

HaumeHoBaHue
pa3aesioB u TeM

ConepixaHue y4eOHOro MaTepHaJa, NpaKTHYecKue padoTsl,
caMocTosITe1bHas padoTa o0y4yalomuxcs, KypcoBas padora (eciau
NpeaycMOTpeHa)

Oone
M
qaco
B

Ypos
eHb
ocBOe
HHA

1

2

3

4

Pa3znen 1. Mexannka

62

Tema 1.1
Mexannka

Coaep:xanue yueOHOro MaTepuaJja

16

Jexnun

1 | MexaHu4ecKOe IBHIKEHHE, €0 OTHOCUTECILHOCTD. 3aKOHBI
nuHamuky Hetotona. Cuiiel B IpUpOAE: YOPYroCTh, TPEHHUE, CUila
TSKECTH. 3aKOH BceMHUpHOTo Tarorenus. Hesecomocts. Mmysbce.
3aKoH COXpaHEeHUs UMITYJIbCa U PEAKTUBHOE JABHKECHHUE.
IToTeHnmanpHas ¥ KHHETHYECKAst YHEPTHs. 3aKOH COXpaHEHUS
MEXaHW4YeCKO# dHeprun. PaboTa 1 MOIITHOCTH

1,2

2 | Mexanmueckue konebanus. [leproa u gactora KojaeOaHUH.
Mexanuueckue BoHbI. CBOCTBA BOJIH. 3BYKOBBIC BOJIHBI.
YIbpTpasByK U €ro UCIOJIh30BAHUE B TECXHUKE M MCIUIIMHE

aKkTHyeckue (JiaGoparopHbie) 3aHIATHS

HccnenoBanne ABMKEHUS TeJIa MO JEUCTBUEM ITOCTOSIHHOM CHIIBI

M3ydenue 3aK0Ha COXpaHEHUS HMITYJIbCA M PEAKTHBHOTO JIBIKCHHUS

3mepenrs TUHENKON U I TaHTEHIUPKYJIEM

-lkal\)»—tn

3mepenrs TUHENKON U I TaHTEHIUPKYJIEM

CamocTrosTenbHas paboTa 00yJaroInuXxCst
1. CocraBiieHre anropurMa pelieHns KHHeMaTH4ecKuX 3a1a4. Perienne
3anmad no teme «KunemaTnkay

Tema 1.2
MoJekynasspHas
¢usuka n
TepMOIHHAMHKA

Coaep:xanue yueOHOro MaTepuaJja

12

Jlexknun

1 | OcuoBuble nonoxenuss MKT u ux onsITHOE 000CHOBAHHE.
Bpoynosckoe nemwxenue. uddysus. Pasmeps! 1 Macchl MOJIEKYI U
atomoB. Kammuisipasie siBnenust. Temnoemkocts. TermooOMeH.

2 | 3aKOHBI TEPMOJUHAMUKY. TeIJIOBbIE IBUTATENId U OXpaHa
okpyxartonieit cpenpl. KIIJ[ TernoBbix aBurareneit

1,2

IIpakTHueckne (JIaGOpPaTOpPHbIE) 3aHATHSA

1 | VI3amepeHue BIaxKHOCTH BO3JlyXa

2 I/I3M€peHI/I€ MOBEPXHOCTHOT'O HATAKCHUSA KUAKOCTU

CamocTrosTenpHas paboTa 00yJaroInuXCst
1. CpaBHUTENBHBIN aHAIN3 PA3IMYHBIX TEMIEPATYPHBIX MIKAJI.

Tema 1.3
DJIEKTPOANHAMMKA

Coaep:xanue yuedOHOro MaTepuaja

12

Jlexknuu

1 | DnekTpudeckoe B3aUMOJICHCTBHE. DIIEMEHTAPHBIH 3apsl. 3aKoH
Kynona. Jlusniektpudeckas MpOHUIIAEMOCTh CPEJIBL.
DnekTpocraTuyeckoe noyie. HanpsokenHocTs. [puHimn
cyrnepro3uiyu nojiei. ['paduyeckoe n300paxkeHUe FMEKTPHUCCKUX
TOJICH

1,2

2 | MarauTHOE 10Jie TOCTOSIHHOTO MarHUTa U 3JIEKTPUIECKOTO TOKA.
MarauTtHas UHAYKLHSI, MAarHUTHBIN MOTOK. SIBieHue
AJIEKTPOMArHUTHOW MHAYKIMK. 3akoH OMa JyuIs ydacTKa [enu

IIpakTuyeckue (JIabopaToOpHbIE) 3aHATHUS

1| VI3yuenue 3akoHa Oma JIs y9acTKa MeTH

2| Uzydenue IBICHHS AIIEKTPOMATHUTHOW WHIYKITHH

CamocTrosTenbHas paboTa 00yJaroInuXxCst
1. CpaBHHUTENBHBIN aHATHU3 JIEKTPUUESCKUX CBOMCTB Pa3IUIHbIX
TIPOBOTHIKOB

Tema 1.4
CTpoeHue aToMa 1

Coaep:xanue yuedOHOro MaTepuaja

12

Jexnuu




KBaHTOBas (U3NKa

1| Kpatkast uctopus pa3BUTUs IPEACTaBICHUN O IPUPOJIE CBETA.
ONeKTpOMarHuTHasl IPUPOJIa CBETA. 3aBUCUMOCTh MEXIY ATHHON

BOJIHBI ¥ YaCTOTOH 3JIEKTPOMArHUTHOTO M3ITydeHUs. 3aKOHBI 2 1
OTpaKeHUSI U TpeIoMIICHHS cBeTa. POTO3(h(EKT U KOPITyCKYIISIpHBIE
CBOMCTBA CBETA
2| CtpoeHnue aToma | ero IianetapHas Mojelnb. [ umote3a [liranka.
[Nornomenne u ucryckanne ceeta arToMoM. CTpOeHHE aTOMHOTO
sinpa. PannoakTUBHBIC N3TydEHUS U UX BO3CHCTBYE HA KUBBIC 2 1,2
OpraHu3MBbl. JHEPrHs PACUICIUICHHUS aTOMHOTO sipa. SnepHas
JHEpreTHKa
IIpakTHueckne (JIaGOpaTOpHbIE) 3aHATHSA
1| Mcnonp3oBanue Goroadexra B TEXHUKE 4
2 | Habnmroienne 1 perucTpaiyy 3apspKeHHBIX YaCTHI
CamocrosiTenpHas padoTa 00yJarouXCs
1. DKoJormYecKue MpoOIEMBI, CBSI3aHHBIC C HCIIOIb30BAHUEM SIICPHOM 4
SHEPIeTUKU
Tema 1.5 Copep:xxanue y4eO0HOr0 MaTepuaJia 10
IBoJIOL U Jlekuuu
BCEeJICHHOM 1| Hama 3Be3nnHas cucteMa — ['anakTuka. beckoneunocts BeeneHHOM. 5 |
[MoHsTHE O KOCMOJIOTHH
2 | OBomronus 38e31. DHeprus ConHua u 38e34. [Ipoucxoxnenue 5 12
CoNHETHOH CUCTEMBI ’
IIpakTuyeckue (J1abopaTopHbIE) 3aHATHUS By
1| TepmosiaepHbIit CHHTES
CamocrosiTenbHas padoTa 00yJaroIUXCs 4
1. Koncnekt «O0pa3oBanue miaHeTHbIX cucteM. CoTHeYHasi CHCTEMAaY
Paznen 2. Xumus
Tema 1.1 Copep:xxanue y4eO0HOro MaTepuaJa 4
OcHoBHbIe noHATHA | Jlekuuu
M 3aKOHBbI XUMHH 1| Ilpenmer xumuu. BemectBo. ATom. Monekyna. XuUMHUECKUi
aMeMeHT M (OPMHI €TO CymecTBOBaHUA. [IpocThie U CIIOXKHBIE 2 1
BEIIECTBA.
CamocTrosTenbHas paboTa 00yJaroInuXCst
1. Cucremarndeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, Y4eOHOH
JUTEPATYPHI, NOMOTHUTEIHHOMN TUTEPATYPHI, C HCIIOJIH30BAHUEM 2
PEKOMEHAAINH MTpero1aBaTes.
Tema 1.2 Copep:xaHue yueOHOI0 MaTepuaJa 4
Ilepunoanyeckmii Jlexkuuu
3aKOH 1| Otnenbl ceHcopHO# crcteMbl. OCHOBHBIC (DYHKITUH ’ ’
CEHCOpHBIX cucTeM. Kimaccudukanus penenTopos.
CamocTrosTenbHas paboTa 00yJaroInuXCst
1. Cucremarndeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, Y4eOHOH
JUTEPATYPHI, NOMOTHUTEIHHOMN JTUTEPATYPHI, C HCIIOJIH30BAHUEM )
PEKOMEHAAINH MTpero1aBaTes.
Koncmekr: «OTtkpeiTre Ileproamaeckoro 3akoHa U €ro 3HaYCHUE).
Koncnekt «CTpoeHue 31eKTPOHHON 000JIOUYKH aTOMaY.
Tema 1.3 Coaep:xanue yuedOHOro MaTepuaja 6
Ctpoenue BemectBa | Jleknuu
1 | [Ipupona xumuueckoi csizu. KoBaneHTHas CBS3b: HEMOJSIpHAS U
noJisipHasi. MonHas cBsi3b. Katnons! 1 anHnoHbl. MeTaninueckas 2 1
CBsi3b. BosopogHas cBs3b.
IIpakTHueckne (JIaGOpaTOpHbIE) 3aHATHSA 5
1 | ITpupoga xuMu4eckoil cBa3U
CamocrosiTenbHas padoTa 00yJarouXCs
1. Cucremarnyeckast npopaboTKa KOHCIICKTOB 3aHATHH, yueOHON 5
JUTEPATYPHI, NOMOTHUTEIHHOMN TUTEPATYPHI, C HCIIOJIH30BAHUEM
PEKOMEHAINH MTpero1aBaTes.
Tema 1.4 Bona. Coaep:xanue yuedOHOro MaTepuaja 6

PacTBopbI

Jexknuu

10




[u—

du3nyecKkrue ¥ XUMUYECKHE CBOMCTBA BOJBI. 3arp${3HI/ITeJ'H/I BOJBI U

CHOCOOBI OYMCTKH BOJIBL. 2
Du3nuecKkre 1 XMMUYECKHE CBOMCTBA PACTBOPOB.
IIpakTuyeckue (JIabopaToOpHbIE) 3aHATHUS
1 | OmnpeneneHne >KeCTKOCTH BOIBI
CamocTrosTenbHas paboTa 00yJaroInuXCst
1. Cucremarmueckas nmpopaboTKa KOHCTICKTOB 3aHATHHA, yaeOHOM
JUTEPATYPHI, TOMOTHUTEIHHOMN TUTEPATYPHI, C HCIIOIH30BAHUEM
PEKOMEHAINH ITperro1aBaTes.
Koncmekt « ArperaTHble COCTOSHHS BOJIBI U €€ TIePEeX0Abl U3 OIHOTO
arperaTHoro COCTOSIHHS B IPYTOE».
Tema 1.5 Copep:xanue y4eO0HOro MaTepuaJa
XuMHu4YecKne Jexknun
peakuun 1| Xumunueckas peakius. CKOPOCTb peakuuy U pakTopbl, OT KOTOPBIX
oHa 3aBucuT. TeroBor 3 ekt xuMuueckol peakunu. XMMHUECKOe 1,2
paBHOBECHE
CamocrositesnibHas paboTa 00y4aromuxcs
1. Cucremarndeckast npopaboTKa KOHCIICKTOB 3aHATHH, yueOHON
JUTEPaTyphl, AOTIOJIHUTEIBLHON JINTEPATYPhl, C UCIIOIb30BaHHEM
PEKOMEHJalMi penoiaBaTes.
Cocrapienne npe3eHTanuii: « TUIIBI XUMHYECKOU CBsI3N», « THITBI
KPUCTAUTMYECKUX PEIIETOK.
CocraBiieHHE JIEKTPOHHBIX H AJIEKTpOTpaduiIeckux (GOpMys aTOMOB
XIMHWYECKHX JIEMEHTOB.
Tema 2.1 Coaep:xkanue yueOHOro MaTepuaja
Knaccudpuxanus Jlexkuuu
HEOPraHN4YeCKHX 1| Knaccudpukanus HEOpraHMIECKUX COSAMHECHUH.
COEIMHEeHHIi XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX 2
COC/IMHEHUH B CBETE TEOPUH MICKTPOIUTHUECKON JTUCCOIMALIH.
IIpakTHueckne (JIaGOpaTOpHbIE) 3aHATHSA
1| Xumudeckue cBoficTBa KMCJIOT H_ocHOBaHHii B cete T/l
CamocrositesnibHas paboTa 00y4aromuxcs
1. Cucremarndeckast npopaboTKa KOHCIICKTOB 3aHATHH, yueOHON
JUTEPaTyphl, AOTIOJIHUTEIBLHON JIMTEPATYPHl, C UCIIOIb30BaHHEM
PEKOMEHJALMH NpenoiaBaTes.
Tema 2.2 Copep:xanue y4eO0HOr0 MaTepuaJa
MeTaaasl 1 Jexknun
HEMEeTaJLIBI. 1| Meramnsl. O6uHe crocoOb! mosrydeHus: MeTasuioB. CIiIaBbl: YepHbIe
M LIBETHEHIE. 1,2
Kopposust MeTaJuioB 1 criocoObl 3aIUTHI OT HEe.
IIpakTHueckne (JIaGopaToOpHbIE) 3aHATHSA
1| Obmas xapakTepructuka MetamtoB. O0Ias xapakTepruCTHKa
TJIABHBIX MTOJATPYIIT HEMETAJUIOB Ha IPUMEPE TaJIOTCHOB.
CamocTrosTenbHas paboTa 00yJaroIuXxCst
1. Cucremarmueckas mpopaboTKka KOHCTICKTOB 3aHATHHA, yaeOHOH
JUTEPATYPHI, TOMOTHUTEIHHOMN TUTEPATYPHI, C HCIIOJIH30BAHUEM
PEKOMEHAINH MTperro1aBaTes.
Koncnektsr mo Temam: «OKHCINTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIAN,
«BaxxHeime coeqMHEHNS METAIUIOB M HEMETAJUIOB B IPUPOJIE U
XO3HCTBEHHOW AEATEIBHOCTH YEJIOBEKAY,
«3ammra OKpy’KaroLieH cpeibl OT 3arpsi3HEHNUS TSHKEIBIMUA METaJUIaMH,
COCIMHEHMSIMU a30Ta, CEPBI».
Tema 3.1 Copep:xxanue y4eO0HOro MaTepuaJa
YraeBogopoasbl. Jlekuuu

[u—

Hpeuem,m,le 1 HCPCACTIbHBIC YTJICBOAOPOABI. HpI/IMGHeHI/Ie
YrJj€BOAOPOJAOB B OPTraHUYCCKOM CHUHTE3C.

IIpakTHueckne (JIaGOpaTOpHbIE) 3aHATHSA

[u—

O01mas XxapaKTepuCTHKA YIIIeBOAOPOJIOB

11




CamocrosiTenbHas padoTa 00yJaroUXCs
1. Cucremarmueckas nmpopaboTka KOHCTICKTOB 3aHATHHA, yaeOHOH

JUTEPATYPHI, NOMOTHUTEIHHOMN TUTEPATYPHI, C HCIIOJIH30BAHUEM 2
PEKOMEHAAINH ITpero1aBaTes.
Koncnekr «IIpupogHbie HICTOYHUKH YTIACBOIOPOIOBY.
Tema 3.2 Coaep:xkanue yuedOHOro MaTepuaja 6
Kucaopoacoaep:kam | Jekuuu
He OpraHuveckue 1| CtpoeHne n XapakTepHble XHMHYECKHE CBOMCTBA CIIUPTOB, ) 12
BellecTBa KapOOHOBBIX KHCJOT W CJIOXHBIX D(HPOB. ’
ITpakTuyeckue (J1abopaToOpHbIE) 3aHATHUS
1| CpoiicTBa M MPUMEHEHHUS CTUPTOB, KapOOHOBBIX KHUCIOT H 2
CIIOXHBIX 3(pHUpOB.
CamocTrosTenpHas paboTa 00yJaroInuXCst
1. Cucremarmueckas nmpopaboTKa KOHCTICKTOB 3aHATHHA, yaeOHOH
JUTEPATYPBI, NOMOTHUTEIBHON JTUTEPATYPHI, C HCIIOJIB30BAHUEM
peKoMeHaanuil npenojaBaTens. 2
CocraBnenue Tabmuipl «CTpOCHHE M XapaKTePHBIC XHUMUYCCKHE
CBOWCTBA MPEICTABUTEICH KUCIOPOJICOACPKAIINX OPraHUICCKUX
COEJIMHEHUI»
Tema 3.3 Copep:xanue y4eOHOro MaTepuaJa 4
A3oTcoaepikaniue Jexknun
opraHuvecKkue 1| AMUHBI, aMUHOKHCIOTHI, Ociku. CTpoeHUe 1 OHoIoTHnYecKast ) 12
coeNHEeHUs (GyHKIHs OCITKOB ’
CamocTrosTenbHas paboTa 00yJaroInuXxCst
1. Cucremarmueckas nmpopaboTKka KOHCTICKTOB 3aHATHHA, yaeOHOH
JUTEPATYPHI, NOMOTHUTEIHHOMN JTUTEPATYPHI, C HCIIOIH30BAaHUEM
PEKOMEHAINI MTperro1aBaTes. 2
Cocrasnenne Tabmuipl «CTpoeHHE W XapaKTepHbIE XUMHUYECKHE
CBOWCTBA MPEJICTABUTENIEH a30TCOACPIKAIIUX OPraHUYECKUX
COEJIMHEHUI.
Tema 3.4 Copep:xanue y4eOHOr0 MaTepuaJa 4
XuMHus ¥ JKA3Hb Jlexknun
Xumus B ObITY 1| Xumust 1 OpraHu3M 4elioBeka. XUMHUCCKUE FIIEMEHTHI B OpTraHU3Me
yenoBeka OCHOBHBIE )KM3HEHHO HEOOXOIMMBIE COSTUHEHMS: OCIKH, 2 1,2
YIJICBOJBI, )KHUPBI, BATAMUHEI
CamocrosiTenbHas padoTa 00yJaroIUXCs
1. Cucremarnyeckast npopaboTKa KOHCIICKTOB 3aHATHH, yueOHON
JUTEPATYPBI, NOMOTHUTEIBHON TUTEPATYPHI, C HCIIOJIB30BAHUEM
PEKOMEHIAIUI MTPETo1aBaTeIs. ’
Koncnekr «Motoriue u 9ucTsmue cpeactna. [IpaBuna 6e3omacHoM
paboThI CO CpeACTBAMH OBITOBOW XUMUH.
Hoxnan «Ponb XuMUYECKUX JIEMEHTOB B )KU3HU PaCTCHUI»,
«Y mobpenus. XUMHIECKUE CPEJICTBA 3AIIUTHI pACTCHUI.
Pa3nen 3. Buoaorus
Tema 1.1 BBenenue Coaep:xaHue yuedOHOro MaTepuaja 6
Jlekuuu
1| Mertoap! HayqHOTO TTO3HAHUS B Onosiorun. JKuBas mpupoia Kak
00BEKT M3ydeHus OnoIorun. MeTos! McCIeI0OBaHNs )KUBOI ) 12
npupopl B Ononoruu. OnpeneneHue )XU3HU U YPOBHU OpraHU3aluu ’
KHU3HH
IIpakTHueckne (JIaGopaTOpHbIE) 3aHATHSA 5
1| Kusas npuposia Kak 06HEKT H3ydeHHs GHOIOrHH
CamocrosiTenbHas padoTa 00yJarouXCs
1. Cucremarnyeckast npopaboTKa KOHCIICKTOB 3aHATHH, yueOHON
JUTEPATYPBI, NOMOTHUTEIBHON TUTEPATYPHI, C HCIIOJIB30BAHUEM
peKoMeHAanuil npenojaBaTens. 2
Koncnekt «MeTob!I cCIeIOBaHuUs )KUBOW IPUPOIBI B OUOTIOTHI,
«EcTecTBeHHOHAYYHAs KapTHHA MUPA B IPAKTUIECKOH NS TEIHPHOCTH
JIOJEN»
Tema 1.2 Kirerka Coaep:xaHue yuedOHOro MaTepuaja 14

Jexknuu

12




1| Knerounas Teopusi CTpoeHHs! Opranu3MoB. CTpOeHHUE KIIETKU:
OCHOBHBIE OPTraHOMIBI U NX QYHKIWH. JleJIeHne KIeTKH — OCHOBa
pocTa, pa3BUTHS M Pa3MHOKEHHUS OpraHU3MOB. brororndaeckoe
3HaYCHNE XUMHYECKUX AJIeMeHTOB. Heopranuueckue BemecTa B
COCTaBe KJIETKH.

2| Monexyna JHK - HOcuTens HacnencTBeHHOH MH(OpMAIH

3| Hekierounoe CTpoeHHUE, KIU3HEHHBIHA UK ¥ €70 3aBUCUMOCTH OT
KJICTOYHBIX (POPM KHU3HH

4| Pa3sMHOXEHHE OpPraHU3MOB, €r0 (POPMBI U 3HAYCHUE.
WunuBrayansHOE pa3BUTHE MHOTOKIIETOYHOTO OpraHM3Ma
(oHTOTCHE3).

1,2

IIpakTHueckne (JIaGOpPaTOpHbIE) 3aHATHSA

[u—

PasmHOXeHHE OpraHu3MoB, ero (GopMbI U 3HAUCHHE.
WuauBuayanbHOE pa3BUTHE MHOTOKJIETOYHOTO OpraHUu3Ma
(oHTOTCHE3).

2 | M3ydeHue cTpoeHUs paCTUTENbHOM U dKUBOTHON KIETKH

CamocrositesnibHas paboTa 00y4aromuxcs

1. Cucremarndeckast npopaboTKa KOHCIICKTOB 3aHATHH, yueOHON
JUTEPaTyphl, AOTIOJIHUTEIBLHON JINTEPATYPhl, C UCIIOIb30BaHHEM
PEKOMEHJalMi penoiaBaTes.

3amoTHUTD TaOIUIIBI [0 TEMaM: «XUMHYECKHE 3IEMEHTHI KIICTKHY;
CooOmmenne « Ponb B KJIeTKe HEOPraHMYECKUX U OPTaHUUECKUX
BEIIeCTBY», «Bupycsl — Bo30yauTe M HHPEKIIMOHHBIX 3a00I€BaHUI;
«Bupyc nmmyHonedunnta gyenoseka (BUY). I[Ipodpmmaxkruka BUY-
nHpexuum», «bakrepun»

Tema 1.3 Opranuszm

Coaep:xaHue yuedOHOro MaTepuaja

10

Jlexknuu

1 | Muoroo6pa3zue opraan3mMoB. OOMEH BEIIECTBOM M DHEPTHEH ¢
OKpYKaIoIIeH Cpefoii Kak HeOOXOAMMOE YCIIOBHE CYIIECTBOBAHUS
YKHUBBIX CUCTEM

1,2

2 | HacnencTBeHHOCTh M M3MEHUYHMBOCTB — CBOMCTBA OPraHU3MOB;
3aKOHOMEPHOCTHU HAcIeN0BaHUs, ycTaHOBIeHHbIe . Mennenem u T.
MopraHoM (Ha mpUMepe HacJeJIOBaHHs Y YEJIOBEKa)

1,2

IIpakTHueckne (JIaGOpaTOpHbIE) 3aHATHSA

1 | Opranmsm — equHoe nejaoe. MHOroo0pasue opraHu3MoB

CamocrositesnbHas paboTa 00y4aromuxcs

1. Cucremarndeckast npopaboTKa KOHCIICKTOB 3aHATHH, yueOHON
JUTEPATyphl, NOMOIHUTEIBHOMN IUTEPATYPHl, C UCIOIb30BAHUEM
PEKOMEHAAINH TPETIoIaBaTes.

Koncnexrsr: «HacnencTBeHHbIE 60JIC3HH YEIOBEKA, UX IPUIHHBI U
npodunaktuka», «COBpeMEHHBIE IPEICTABICHNS O TCHE i TCHOMEY.
Coobmenne «I'eHeTHUECKHE 3aKOHOMEPHOCTH CETICKIUI», «YIeHHE
H.W. BaBunoBa o nieHTpax MHOTOOOPA3Us ¥ MIPOUCXOKICHHS
KYJNbTYpHBIX pacTeHH». « BUOTEXHOIOTHs, €€ JOCTHXKEHUS,
NEePCHEKTUBEI PA3BUTHSI.

Tema 1.4 Bug

Coaep:xanue yueOHOro MaTepuaJja

Jlexknun

1| Bug, ero xpurepuu. [lomynanus — CTpyKTypHasi €JUHHULA 3BOTIOLHN.
Teopus sBomronK opranudeckoro Mupa Y. Jlapsuna

1,2

IIpakTHueckne (JIaGOpaTOpHbIE) 3aHATHSA

1| I'umoTe3nl OPOUCXOKACHUA KU3HU. VcloxHEHNE JKHUBBIX
OpraHM3MOB Ha 3emie B mpouecce 3BOJIOLNHN. AHTpOHOFeH€3 u
€ro 3aKOHOMCPHOCTH. ﬂOKaZiaTeJ'II)CTBa POACTBA 4Y€JIOBCKA C
MIJICKOITMTAOIIMMMH KWBOTHBIMMU.

CamocrosiTenbHas padoTa 00yJarouXCs

1. Cucremarmueckas nmpopaboTKa KOHCTICKTOB 3aHATHHA, yaeOHOH
JUTEPATYPHI, JTOMOJHUTEIBHOHN JINTEPATYPHI, C UCTIOIB30BAHUEM
pEKOMEH Al TIpero1aBaTers.

Koncnekrt «['Mmore3sl MPOUCXOKACHUS KUZHU.

«[TosiBJIeHME MBICIMTEILHON JAESTEILHOCTH U YJICHOPA3ACIbHOU PEUM.

Tema 1.5

Coaep:xaHue yuedOHOro MaTepuaja
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JKOCHCTEMBI Jlekuuu
1| [penmer u 3a1a4u YKOJIOTHH: yUeHHE 00 IKOJIOTHICCKUX (PaKTOPaX, ) 12
Y4eHHEe 0 cOO0IIeCTBaX OPraHU3MOB, yaeHne o brnochepe ’
2| Okonormyeckue HaKTopbl, 0COOCHHOCTH UX BO3JICHCTBHUS. 2 1,2
IIpakTuyeckue (J1abopaToOpHbIE) 3aHATHUS )
1 | W3ydenne npucnocobIeHHOCTH OPTaHU3MOB K cpefie OONTaHUS
UTOI'O: | 162
2.4 Coaepxanue pa3iejioB IMCHUINIMHBI
2.4.1 3ansATHS JIEKIITMOHHOTO THIIA
Ne ®dopma
pas3ng Hanverosanne CopeprxaHue pasziena TEKYILEro
pazzmena
ena KOHTPOJIS
1 2 3 4
1 cemecmp
1 Paznea 1. Mexannyeckoe IBHI)KEHHE, €r0 OTHOCHTEIBHOCTH. 3aKOHBI IMHAMHUKH | P, Y
Mexannka Herorona. Cuiibl B MPHUPOJIE: YIPYTOCTh, TPEHUE, CHIIA TSKECTH. 3aKOH

BceMHUpHoro tsirorenus. HesecomocTb. Mmmysbc. 3akoH coxpaHEHHs
UMITyJIbCA W PEAKTHBHOE ABWKeHHE. [loTeHLManbHash U KUHETHYecKas
JHeprus. 3aKOH COXpaHCHHsS MEXaHWYeCKoW d3Hepruu. Pabota wu
MOITHOCTh. Mexanuueckue koineOanus. [leprox u vacrora KoyeOaHUIL.
Mexanndeckne BoJdHBL. CBOWCTBA BOJIH. 3BYKOBBIC BOJHBL. YIBTPa3BYK U
€ro HMCIIONIb30BaHMe B TeXHUKE U MenumHe. OcHoBHBIE nooxeHuss MKT
W WX OmbITHOe oOocHOBaHWE. bpoyHoBCckoe aBmwxkenue. [uddysus.
Pa3smepsl m Maccel MOJEKylT W aroMoB. KammmispHble sBICHHS.
TermmoemkocTh. TermooOMeH. 3akoHBI TEPMOIUHAMHKH. T eIJIOBBIE
JIBUTaTeNn U oxpaHa okpysxkaromieit cpenpl. KI1/] TerioBsix ABUTaTeNnei
OnexTpuueckoe B3auMojeiicTBue. DneMeHTapHbIi 3apsaa. 3akoH KymoHa.
Husnexktpudeckas MPOHULIAEMOCTb CPENbl. DJIEKTPOCTATHUUYECKOE IOJIE.
Hanpsokennocts.  Ilpuniun — cynepmnosunmu  nosneid.  'papuueckoe
U300paKeHUE JIIEKTPUUYCCKUX TMoJicl. MarHuTHOe TOJe MOCTOSHHOTO
MarHUTa W DJEKTPHUYECKOTO TOKA. MarHuWTHas WHIYKIWSA, MarHUTHBIA
MOTOK. SIBICHUE 3JEKTPOMArHUTHON MHAYKIUH. 3akoH OMa ajs ydacTka
nenn. KpaTkas mctopus pa3BUTHS TPEACTABICHHH O HPUPOAE CBETA.
ONeKTpOMarHuTHas IPUPOAA CBETa. 3aBHCUMOCTh MEXKIy JAJITUHON BOJIHBI
W YaCTOTOH OJJIEKTPOMATHUTHOTO W3IyYeHHs. 3aKOHBI OTPaKEHUS H
nperomieHus ceeta. PotoddpdekT M KOpImycKyIspHBIE CBOWCTBA CBETA.
CtpoeHne atoma H ero IUiaHetapHas wmojeib. [unoreza Ilnmanka.
ITornomenue u ucnyckanue cBera aromoMm. CTpoeHHE aTOMHOTO Sifpa.
PannoaxTuBHBIE M3IY4YeHHsS] U MX BO3JCHCTBHE HAa KUBBIE OpPTaHU3MBIL.
DHeprus pacllelyieHus aTOMHOro sijpa. fnepHas osHepretuka. Hama
3Be3Has cucreMa — [anakTtuka. beckoneunocts Beenennoil. [lonsitue o
KocMoJloThd.  OJBomonust  3Be3n. OHepruss ConHuoa U 3Be3N.
IIpoucxoxxaenure CoaHEUHON CUCTEMBI.
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Ne dopma
Hanmenosanue
pasn Copeprkanue pasnena TEKYIIETO
pasznerna
ena KOHTPOJISI
1 2 3 4
2 Pasznen 2. Xumusa IIpeamer xumuu. BemectBo. ATom. Monekyna. Xumuueckuil anemeHt | P,V

U QopMBl ero cymecTBoBaHUs. IIpOCThie ¥ CIIOKHBIC BEIICCTBA.
Otkpeitue  Ilepuoanyeckoro  3akoHa. I[lepuoguueckas — cuctema
xumuueckux snemeHToB JI. M.MenaeneeBa. 3nauenue Ilepuoanueckoro
3akoHa u Ilepuogmueckoil cucrembl xumuueckux osnementos [, W.
MengeneeBa A1 pa3BUTUSI HAYKHM U MOHUMAHUS XUMHYECKOW KapTHHBI
mup. KoBaneHTHast CBsI3b: HEMOJNSApHAsS W ToJsipHast. MoHHas CBsI3b.
KaTtuons! n annonsl. Metamnueckas cBsi3b. Bogopoanas cesizb. Bona B
pupoJie, OBITY, TEXHUKE W HA MPOU3BOJICTBE. DPU3NIECKUE M XUMUIECKUE
CBOMCTBa BOBI. 3arpsA3HUTENH BOJABI U CIOCOOBI ouncTKH. JKecTkas Boja
u ee ymsirdenne. ONpecHeHHe BOJBI. ATpPEraTHBIE COCTOSHUS BOJBI U €€
MEPEeXolbl M3 OJHOTO arperaTHOro COCTOSHHUS B apyroe. Ilonarue o
XUMHUYECKON peakiuu. Tumnsl XuMuueckux peakund. CKOpOCTh peakuuu
U (aKTOPBI, OT KOTOPHIX OHA 3aBHUCHUT. TemioBoil 3((heKkT XUMUYECKOH
peakuuu. Xumuueckoe paBHOBecue. OKCUIBI, KHUCIOTBI, OCHOBaHUS,
comd. XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COCJIMHCHUI B CBETE TEOPUH DIICKTPOIUTHUYCCKON aucconuaruu. Oomue
(u3ryeckre U XUMUYECKHE CBOHCTBA MeTaJuToB. O0Ias XapaKTepuUCTHKA
TJIaBHBIX TIOATPYIIT HEMETaUIOB Ha MpHMEpe TajoreHOB. BaxHeimme
COCIMHEHUSI METaUIOB W HEMETAIUIOB B TPUPOJIE W XO3SHCTBEHHOM
JesTebHOCTH. OCHOBHBIC TIOHATHS OPTAaHMYECKONW XUMHU H TEOPHS
CTPOCHHUS OPTraHUYECKUX COEIMHEHUH. ITonsarue W30MEpPHH.
VYrneBogoponsl. IlpenenpHble W HENpeAedbHBIE  YIIIECBOIOPOIDI.
IIpumeHeHue yriaeBoOpoAOB B opraHuueckoM cuHrtese. [IpeaenbHble u
HenpeJebHbIE YIIeBOAOPOAbl. [IpupogHble HCTOUHUKH YTIEBOJOPOAOB.
VYrneBoAopoasl Kak OCHOBa MEXKIYHAPOJHOTO COTPYJHUYECTBA U
BaKHENIINI HUCTOYHUK (dopmupoBaHus Oro/DKeTa Pd.
Kucnopoacoaepxkamue opranudeckue BemectBa. CHOUPTHI, KapOOHOBEIC
KACJIIOTBI W CIOXKHBIC A(QUPB: WX CTPOCHHE W  XapaKTCPHBIC

XAMHYECKHEe  CBOMCTBa.  [IpenctaBurenn  KHCIOPOICOAEPIKAIINX
OpPraHUYeCcKUX COCAMHEHUN: METHUJIOBBIM M  ATWIOBBIA  CHUPTHI,
TIINICPUH, YKCYyCHast kucinoTa. JKUpBI Kak CIIOKHBIE J(HPHL

AJIKOTOJIM3M M €r0 OTPaKEHHE B MPOU3BEACHUAX XYI0KECTBCHHOMN
JIUTEPATypPsl M W300Pa3UTEIBHOTO HMCKYCCTBA. AMHHBI, aMUHOKHCIIOTHI,
6enku. CtpoeHne u ononorudeckas GyHKIHs OEIKOB. XUMUS U OPTaHU3M
YyenoBeka. XMMHYCCKIE DJIEMCHTHI B OpraHu3Me uenoBeka. OpraHndecKkue
U HeopraHmyeckwe BeriecTBa. OCHOBHBIC JKU3HCHHO HEOOXOIMMEIC
COCJIMHCHUS: OCNKW, YIJCBOIBI, JKHUPBI, BUTAMUHBI. YTICBOIBI —
TJIABHBIA HWCTOYHUK JHEPTUM OpraHuszMa. Poib KHPOB B OpraHu3Me.
XoIleCTeprH U €ro pojb B 3I0POBbE YeNOBEeKa. MUHEpaTbHEIC BENIECTBA B
MIPOYKTaX MUTAHMS, TUTIEeBBIe A00aBku. COaTaHCHPOBAHHOE TIUTAHNE.
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Ne dopma
HaumenoBanue
pasn Conep:xaHue paszaena TEKYIIETO
paznena
ena KOHTPOJIS
1 2 3 4
3 Pazgen 3. Buonorus — coBOKyIHOCTb Hayk O *uBOH npupoae. Meroas! Hayunoro | T, KP, ¥V
Buosorus no3HaHusi B Ouosoruu. JKnBas npuposa Kak 0ObeKT U3yueHHsl OMOJIOTHH.

Meronpl HcclieoBaHUs KMBOW NpHpoabl B Ouoinoruu. OmnpeneneHue
KU3HU (C TPHUBICYCHHUEM MaTepualia U3 Pa3lciioB (DU3MKH U XUMUH).
YpoBHM opraHu3auuu ku3HH. Mcropus usydenust kiuetku. OCHOBHbIE
NOJIOKEHHs1 ~ KJIeToyHoW  Teopuun.  KiletTka  —  CTpyKTypHO-
(dyHKIIMOHANBHAS (dTIEMEHTapHas) enuHuIa >XKU3HU. CTpOCHHE KIETKH.
OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBHI KIETKH 3yKapuoT. KierouHoe
sapo. ODyHKIMS sapa: XpaHeHHe, BOCIPOM3BEICHHE UM Ieperaya
HACJICJICTBEHHOW HMH(pOPMAIMK, PEryysilus XUMHYECKOW aKTHBHOCTH
kieTkd. CTpykTypa W (QYHKIIUM XPOMOCOM. AYTOCOMBI M IIOJIOBBEIE
XpOMOCOMBI.  BHonornueckoe 3HaueHHE XHMHYECKHX  JJEMEHTOB.
Heoprannueckne BemecTtBa B cOCTaBe KIETKH. Poiib BOJBI  Kak
PacTBOPUTENS U OCHOBHOTO KOMITIOHEHTA BHYTPEHHEW Cpellbl OpraHn3MOB.
YrneBoasl v munuasl B kietke. CTpyKTypa U OHOJIOTHYECKHE (YHKIUU
6enkoB. CTpoeHHEe HYKJIEOTHIOB U CTPYKTypa IOJUHYKJICOTHIHBIX LeTei
JHK u PHK, AT®. Bupycs u 6akrepuoparu. Heknerounoe crpoenue,
JKM3HEHHBIH IMKJI M €ro 3aBHCUMOCTb OT KJICTOYHBIX (OPM IKU3HH.

Bupycsl — B030ymuTenn WH(OEKIMOHHBIX 3a00JeBaHUM; TOHATHE 00
OHKOBHpYCaXx. Bupyc HMMYHOZCPUITUTA 4geoBeKa (BHNY).
IIpodpunaktuka BHUY-undexuun. OpraHuzm — eIuHOE IIeJioe.

Mmuoroobpa3ue opranuzmMoB. OOMEH BEIIECTBOM M JHEPrHEeH C
OKpY’Kalomiel cpenoit Kak HeoOXOMMOe YCIOBHE CYIECTBOBAHMS KHUBBIX
cucteM. CHocoOHOCTH K  CaMOBOCHPOM3BEAEHHMIO —  OJHA W3
OCHOBHBIX OCOOEHHOCTECH JKMBBIX OpPraHH3MOB. JleneHue KIeTKH —
OCHOBa pOCTa, pasBUTHs M pPa3MHOXKECHHS OpraHu3MoB.  becronoe
pasmHOxkeHue. IlomoBolf  mpomecc M MOJOBOE  Pa3MHOMKEHHE.
Onno0TBOpEHHE, ero Ouonormueckoe 3HaueHue. llomartme 00
WHIVBHIYaJIbHOM (OHTOTEHE3). DBOJIOLMOHHAS TEOPHS U €€ POoJib B
(hopMHUpOBaHUM COBPEMEHHOW €CTCCTBEHHOHAYYHOW  KApTHHBI MHpA.
Bun, ero xpurtepmu. Ilomymsamust Kak CTpYKTypHas eAWHHUIIA BUAa U
sBomoruy. CHHTETHYECKass TEOpHs OBOIIONUH. J[BIKyIIne CHIIBI
SBOJIIOIMA B COOTBETCTBHHM C CHHTETHYECKOM TEOpHEH 3BONIOLUH
(CTD). T'enermueckme 3aKOHOMEPHOCTH SBOJIIOIMOHHOTO IpoIiecca.
PesynbraTer sBomorun. CoxpaHeHHEe MHOTO0Opa3us BUAOB KaKk OCHOBA
ycroituuBoro pasputus Ouocdepbl. [IpudynHBI BBIMHPAaHUS  BHIOB.
Buonornueckuit  mporpecc u  Omonormueckuii perpecc. ['mnoresst
MPOUCXOXICHUS JKH3HU. Y CIIOKHCHHE KHUBBIX OPTraHU3MOB Ha 3eMiie B
mpouecce 95BOJIONMU. AHTPONOTEHe3 M €ro  3aKOHOMEPHOCTH.
JlokaszarenbcTBa POJNCTBA YEIOBEKA ¢ MIICKOMHUTAIONINMH KABOTHBIMHU.
Oxonornueckne (HaKTOPHl aHTPOIIOTEHE3a: YCIOKHEHHE IOMYIISIIIHOHHON
CTPYKTYpbl ~BHAA, W3TOTOBIICHHE OPYAWHA TpyHa, Iepexony OT
PacTUTENFHOTO K CMEIIAaHHOMY THITy NHTAHHSA, WCIOJIH30BAHHE OTHS.
IlosiBneHNE MBICIUTENBHON MAESITEIPHOCTH M YJCHOPA3[ECbHOM peun.
[Ipoucxoxnenne. OxocucteMbl IIpeamer u 3agadu 3KOJOTHH: YIeHHE 00
9KOJIOTHYECKUX (paKTopax, ydeHne o coodIecTBaX OPraHu3MOB, YICHHE O
ouocdepe. Dxomormueckue (HaKTOPBl, OCOOCHHOCTH HX BO3JCHCTBUS.
DKonoruveckas XapakTepUCTHKa BHIA. [loHATHE 00 HSKOIOTHYCCKUX
cucreMax. llemn mmTanus, Tpoduueckue ypoBHH. buoreomeHo3 kax
skocucTemMa. buochepa — rmobanpHas skocuctema. YueHwe B. U.
Bepnaackoro o Owmoctepe. Pomb KMBEIX opraHusMoB B OHocdepe.
Bruomacca. buonormueckuii KpyroBopoT (Ha IpHMepe KpyroBopora
yraepona). OCHOBHBIC HAmpaBICHHS BO3ICHCTBHS YEIOBEKa Ha
ouocthepy. Tpanchopmanus e€CTECTBEHHBIX JKOJOTHYSCKUX CHCTEM.
Oco0EHHOCTH arpodKOCHUCTEM (arpoIieHO30B).

ITpumedanne: T — TectupoBanue, P — Hanmcanue pedepara, Y — yctHeIit onpoc, KP — koHTpOabHas paboTa
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2.4.2. 3aHATHSA CEMMHAPCKOI0 THIIA

— HE MPeyCMOTPEHBI

2.4.3. IlpakTnyeckue 3anaTus (JIabopaTropHbie 3aHATHSA)

Hanmenosanue
paszena

HaumenoBanue npaktiuyeckux (JabopaTtopHbIX) padoT

®dopma
TEKyILEro
KOHTPOJISt

1 cemecmp

2

3

4

1. |Pa3men 1.
Mexannka

HccaenoBanye ABM)KEHHUS Tejla MO NEUCTBUEM ITOCTOSIHHOU
cuibl. M3yueHue 3akoHAa COXpaHEHUsT HUMIIyJIbca |
PEaKTUBHOTO JBHKEHUS. V3MepeHue BIAKHOCTU BO3yXa.
W3mepenne  MOBEPXHOCTHOTO  HATSDKEHHUS  KUJIKOCTH.
N3yuenne 3akoHa Owma s ydactka nenu. HM3ydenue
SIBJICHUSL DJIEKTPOMAarHUTHOM uWHIyKuuu. Hcnonb3oBaHue
dotoapdexkra B TexHuke. HabmromeHwe u perucTpanuu
3apsDKCHHBIX 4acTwll. TepMmosiaepHbI cuHTe3. M3mepenus
JIMHENKOW Y IITAHT CHIIUPKYJIEM.

TP, v, JIP, T,
P

2. |Pa3men 2. Xummus

IIpupona xumuueckoW CBA3UM. XHMMHYECKHE CBOWCTBA
KHCJIOT 1 ocHOBaHM B cBeTe TO/]. O0mas xapakrepucTuka
MeTayioB. OOIas XapaKTepUCTHKA TIABHBIX MOJTPYIII
HEMETAJIJIOB Ha npuMepe raJIOreHOB. Ob6mas
XapaKTEepUCTUKA yriaeBoaopoaoB. CBoiicTBa U MPUMEHEHUS
CIIUPTOB, KapOOHOBBIX KHCJIOT U CIOXHBIX 3(HUpOB.
OrnpeziesieHne >KeCTKOCTU BOJIBI.

TP, V, P, JIP,
T

3. |Pa3mexn 3. BuoJiorus

KuBass mnpupoga Kak OOBEKT M3y4YeHHs OHOJIOTHH.
Pa3smHOXeHUEe opraHm3mMoB, ero (opMbl U 3HAYCHHUE.
WuauBuayanbHOe pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma
(onTorenes). Opranusm — enuHoOe Iiesoe. MHorooopasue
opranu3MoB. ['Hnoressl MPOUCXOKACHUS KU3HU.
YcnoxHEHHe JKUBBIX OpPraHM3MOB Ha 3emiie B IMPOIecce
SBOJIIOIMM. AHTPONOTe€HE3 U ero 3aKOHOMEPHOCTH.
Jloka3aTenbcTBa POACTBA YENIOBEKA C MIICKOMUTAIONUMU
JKUBOTHBIMU.  V3ydeHUe CTpPOECHHS PpACTUTEIBHOH U
JKUBOTHOW  KIeTKU. l3ydeHue  mpHCTIIOCOOICHHOCTH
OpPraHU3MOB K Cpe/ie OONTaHus

I1P, T, JIP, P

Ilpumeuanue: ITP- npaxmuueckasn paboma, JIP- rabopamopnas paboma, T — mecmupoeanue, P — nanucanue
pepepama, Y — yemuwiii onpoc

2.4.4 Conep:xanue camocrTosiTeqbHoii  padorsl  (IIlpumephnast

pedeparoB)

Ilo ¢pusuxe

1 . Metrposnorus B mpodeccuu

2 ®usuka B npodeccun (3HadeHrne GU3NKU MPU OCBOCHUU MPodeccun)
3. IlorpemHocTy U3MEepEeHU I

4. CKopoCTH B IPUPOAE U TEXHHUKE.

5. lNanuineo 'anuneil — OCHOBATEIb TOYHOI'O €CTECTBO3HAHUS
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6. 3Hauenue oTkpeITUi ["anunes

7. Ucaak HploTOH — co3maTenb KIacCUIeCKoi hU3uKu

8. Cuibl B IpUPOJIE U TEXHUKE

9.YnpTpa3ByK U €ro UCHOIb30BAHUE B MEUIIMHE U TEXHUKE
10.PagroakTHBHbBIE U3TYYEHHS U UX BO3/IEHCTBHE HA )KUBBIE OPTaHU3MBbI

Tlo xumuu

1. BaxxHelinye coeIMHEHNS] METAJIJIOB U HEMETAJIJIOB B IPUPOJE U XO35IIICTBEHHOM A€ATEIbHOCTU
YyeJIOBEKa

2. IlpupoaHble UCTOYHHUKH YTIEBOJAOPOJIOB

3. BaxHeiilne coeIMHEHNS] METAJIJIOB M HEMETAJVIOB B IPUPOJIE U XO3SIUCTBEHHOM NEATEIIbHOCTH

YyeJoBeKa
4. KpuctaJsinuecKue penieTky BEeIEeCTB C pa3InyHbIMUA BUIAMU XUMUYECKON CBSI3HU

5. Ponp B KJIETKE HEOPTAaHUYECKUX U OPTAHUYECKUX BEILECTB

Ilo buonozuu

1.Bupycsl — Bo30ynuTenu HH(QEKIMOHHBIX 3a001eBaHU

2.Bupyc ummynoaedpunura yenoeka (BUY). [Ipopunakruka BUY-unbekmmm

3. 'eHeTnYeCKUE 3aKOHOMEPHOCTHU CEJIEKIINH

4.Yaenne H.W. BaBuioBa o 1ieHTpax MHOT0OOpa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHUI
5.I'unore3bl NPOUCXOKIACHUS KU3HU

6.I'moGanpHBIC M3MEHEHUS B Onocdepe 1o1 BIUSHUEM JIeITeIbHOCTH YeJIOBEeKa

2.4.5 IlepeyeHb Y4eOHO-METOAMYECKOT0 OOecredeHHs IJIsi CAMOCTOSITEJIbLHOM
PatoThI 00yUYAKOIIUXCS MO TUCHUIJINHE

CamocrositenbHas paboTa ydalluxcs SBISETCS BaxkHeHme ¢opmoit yueOHO-
BOCIIMTATEJILHOTO MTPOIECCa.

OcHOBHas LI€Jb CAMOCTOSTENBHON Pa0OThI IPU U3YUYEHUHU JTUCLUUIUIMHBI — 3aKPENUTh
TEOPETHUECKUE 3HAHMUSA, TIOYICHHBIE B XOJI JEKIIMOHHBIX 3aHITHI, a TaKKe CPOPMHUPOBATH
MPAKTUYECKUE HABBIKU MOJTOTOBKU B 00JIACTH €CTECTBO3HAHMUSI.

CamocTosiTenbHas paboTa yyanuxcsi B Ipolecce OCBOCHUS TUCIUIUIMHBI BKIIIOYAET:

- U3y4EHUE OCHOBHOM M JIONIOJHUTEIBHOMN JIUTEPATYpPHI 110 IPEIMETY;

- u3yueHue (KOHCIEKTHPOBAHHUE) BOIMPOCOB, BBI3BIBAIOIIMX 3aTPYAHEHUS MPU HUX
W3y4YECHUH;

- paboTy € 31EKTPOHHBIMU YYEOHBIMU PECYpPCaMU;

- U3y4YEHUE MaTePUaJIOB NEPUOANYECKON NIEYaTH, UHTEPHET PECYPCOB;

- IOJATOTOBKY K TECTUPOBAHUIO;

- MOATOTOBKY K MPAKTUYECKUM U TaOOPATOPHBIM 3aHSATHUSIM,

- BBIIIOJIHEHHE JIOMAILIHUX 3aJaHH.

HaunmenoBanwme pasmena, Ilepevenp y4eOHO-METOMMIECKOTO OOCCIICUCHHS] TUCITATUTHHBI 10
TEMEI BBITIOJTHEHUIO CAMOCTOSITEIILHON PaOOTHI
Pasnen 1. dusuka

Tuxomupora C. A. ®usuka. 10 k1. : yaeOHHK. ba3oBbIil 1 yriryOIeHHbII

1 Mexannka yposuu / Tuxomuposa C. A., SIBopckuii b. M. - M. : Muemo3una,2015. - 312
c. - (PIroC).

TuxomupoBa C. A. @uzuka. 10 k1. : yueOHUK. ba3oBbIi 1 yriryOneHHBIH
ypoBuH / Tuxomuposa C. A., SIBopckuii b. M. - M. : Muemo3uHa,2015. - 312

2 MonexynspHas ¢uzuka

Y TEPMOJIMHAMHUKA . - (PrOC).
TuxomupoBa C. A. @uzuka. 11 k1. : yaeOHUK. ba3oBbIi 1 yriryOneHHBIH

3 DnekTpoauHaMUKa ypoBuu / Tuxomuposa C. A., SABopckuii b. M. - M. : Muemo3una, 2015. - 319
c. - (PIroC).
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4 Ctpoenue aToma u
KBaHTOBas (PU3UKa

TuxomupoBa C. A. @uzuka. 11 k1. : yaeOHUK. ba3oBbIil 1 yriryOneHHBIH
ypoBuH / Tuxomuposa C. A., SIBopckuii b. M. - M. : MHeMo3uHa, 2015. - 319
c. - (PIoC).

5 DBOJIIOLHMS BCEIICHHOM

TuxomupoBa C. A. @uzuka. 11 k1. : yaeOHUK. ba3oBbIil 1 yriryOneHHBIH
ypoBuH / Tuxomuposa C. A., SIBopckuii b. M. - M. : MHeMo3uHa, 2015. - 319
c. - (PIr'oC).

Pasnen 2. Xumus

OCHOBHBIC IOHATHS U
3aKOHbI XUMHH

EcrectBo3nanue. 11 knacc. ba3oserii ypoBens: yaeonuk / O. C. I'abpuensH,
W.T. Octpoymos, H. C. Ilypsimiesa u ap. — 2-e u3f., ucop. — M. : JIpoda,
2014. —334 c. — ISBN 978-5-358-14599-3.

Ilepuoanueckuii 3aKkoH

EctectBo3nanme. 11 knacc. ba3oseiii yposens: yuebnuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. IlypsimieBa u ap. — 2-¢ u3a., ucnp. — M. : Jlpoda, 2014. —
334 c.— ISBN 978-5-358-14599-3.

Crpoenue BeriecTBa

EctectBo3nanme. 11 knacc. ba3oseiii yposens: yuebnuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. IlypsimieBa u ap. — 2-¢ u3a., ucnp. — M. : JIpoda, 2014. —
334 c.— ISBN 978-5-358-14599-3.

Bopna. PactBopsl

EctectrBo3nanue. 11 knacc. ba3oBbiit yposens: yueOnuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. IlypsimieBa u ap. — 2-¢ u3a., ucnp. — M. : JIpoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

XuMudeckue pCakuuun

EctectBo3nanme. 11 knacc. ba3oseiii yposens: yuebnuk / O. C. I'abpuensn, W.
I'. Octpoymos, H. C. IlypsimieBa u ap. — 2-¢ u3a., ucnp. — M. : Jlpoda, 2014. —
334 c.— ISBN 978-5-358-14599-3.

Knaccudukarus
HEOPTraHUYECKHUX
COCTMHECHUM

EctectBo3nanme. 11 knacc. ba3oseiii yposens: yuebnuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. IlypsimeBa u ap. — 2-¢ u3a., ucnp. — M. : Jlpoda, 2014. —
334 c.— ISBN 978-5-358-14599-3.

MeTtamnsl 1 HeMeTaJUIbI.

EctectBo3nanme. 11 knacc. ba3oseriii yposens : yueonuk / O. C. ['abpuens,
N.T. Octpoymos, H. C. [lypsimiesa u ap. — 2-e u3f., ucop. — M. : JIpoda,
2014. — 334 c. — ISBN 978-5-358-14599-3.

EctectBo3nanme. 11 knacc. ba3oseiii yposens: yuebnuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. IlypsiiieBa u ap. — 2-¢ u3a., ucnp. — M.: JIpoda, 2014. —

YEICBOTOPOREL 334 c. — ISBN 978-5-358-14599-3.
EctectBo3nanme. 11 knacc. ba3oseiii yposens: yuebnuk / O. C. I'abpuensn, U.
Kucnoponconepkamue  (I'. Octpoymos, H. C. IlypeiieBa u ap. — 2-¢ u3a., ucnp. — M.: JIpoda, 2014. —

OpraHUYCCKUC BCIICCTBA

334 c. —ISBN 978-5-358-14599-3.

A3zoTcoaeprkaiiue
OpTaHUYECKUE
COCTMHCHHUS

EctecrBo3nanue. 11 kiacc. ba3oBblit ypoens : yueonuk / O. C. 'abpuensiH,
N. T. Octpoymos, H. C. Ilypsimiesa u ap. — 2-¢ uzn., ucup. — M.: [Ipoda,
2014. —334 c. — ISBN 978-5-358-14599-3.

XUMHA U )KUA3HL. XUMUS B

EctectrBo3nanue. 11 kimacc. ba3oBblit yposens: yueOnuk / O. C. I'abpuensn, 1.
I'. Octpoymos, H. C. IlypsiiieBa u ap. — 2-¢ u3a., ucnp. — M.: JIpoda, 2014. —

Oty 334 c. — ISBN 978-5-358-14599-3.
Pazgen 3. buonorus
. EctrectBo3nanue. 10 xnacc. ba3osbiit yposeHs: yueonuk / O. C.
T'abpuensu, U. I'. Octpoymos, H. C. [lypsimesa u np. — 3-e usn., crep. — M.:
Beenenue Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.

EctectBo3Hanue. 11 knacc. ba3osbiit ypoBeHs: yueOuuk / O. C.
la6puensn, U. I'. Octpoymos, H. C. Ilypsliesa u ap. — 2-e U34., HCIp. —
M. : Ipocda, 2014. — 334 c. — ISBN 978-5-358-14599-3.
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EctectBosznanue. 10 knacc. bazoBeiit ypoeHs: yueOnuk / O. C.
T'abpuensu, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 3-¢ u3a., ctep. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.

EctectBosznanue. 11 knacc. bazoBeiit ypoeHs: yueOnuk / O. C.
T'abpuensu, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 2-¢ u3a., ucop. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

Knerka.

EctectBo3nanme. 10 knacc. ba3oBelit ypoBens: yueonuk / O. C. 'abpuensi,
W.T. Octpoymos, H. C. Ilypsimesa u ap. — 3-e us., crep. — M.: [Ipoda, 2014.
—334 c. —ISBN 978-5-358-13366-2.

Opranusm EctectBo3nanme. 11 knacc. bazoseiit ypoeHs: yueOnuk / O. C.
T'abpuensu, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 2-¢ u3a., ucop. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

EctectBo3nanme. 10 knacc. ba3oBelit ypoBens: yueonuk / O. C. 'abpuernsin,
W.T. Octpoymos, H. C. Ilypsimesa u ap. — 3-e us., crep. — M.: [Ipoda, 2014.
—334 c. —ISBN 978-5-358-13366-2.

Buz EctectBo3zHanme. 11 knacc. bazoBeiit ypoeHs: yueOnuk / O. C.
la6bpuensn, U. I'. Octpoymos, H. C. Ilypslmesa u ap. — 2-e u3na., ucop. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.
EctectBo3nanme. 10 knacc. ba3oBelit ypoBens: yueOnuk / O. C. 'abpuernsin,
W.T. Octpoymos, H. C. Ilypsimesa u ap. — 3-e us., crep. — M.: [Ipoda, 2014.
—334 c. —ISBN 978-5-358-13366-2.
OKOCHCTEMBI

EctectBo3znanme. 11 knacc. bazoBeiit ypoeHs: yueOnuk / O. C.
I'a6bpuensn, U. I'. Octpoymos, H. C. Ilypslmesa u ap. — 2-e u3a., ucop. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

Kpome mnepeuncieHHBIX HCTOYHMKOB YYalIMHCA MOXKET BOCIIOJIB30BAaThCSl MOMCKOBBIMHU
cucteMaMu cetu IHTepHEeT 1o TeMe caMOCTOATEILHON PaOOTHI.

J1s1 0CBOCHHUS AMCLUUIUIMHBI U CAMOCTOSITEILHOTO BHITOTHEHUS TPEYCMOTPEHHBIX Y4eOHON
IporpaMMoil Kypca 3aaHMil MOXKET OBbITh MCIIOJIb30BAaHO Cieayrolee y4eOHO-METOANYECKOE
obecrieyeHue:

-METOIMYECKNE PEKOMEHIAIIMM K BBINOJIHEHUIO JJAOOPaTOPHBIX paldoT;
-METOIMYECKHE PEKOMEH AU K CaMOCTOSTENILHON padoTe.

Havanom opranu3zanum o000 caMOCTOSITEIbHON pabOThI 1OJKHO ObITh IPUBUTHE HABBIKOB
U YMEHMI TpaMOTHOM paboThl ¢ yueOHOM 1 HayYHOH JINTEPaTypoidl. DTOT MPOLECcC, B MEPBYIO
o4epe]ib, CBA3aH C HAXOXKICHUEM HEOOXOJMMOMH JUIsl YCIIEIIHOTO OBJIAJACHUS y4eOHbIM MaTepruaiom
JUTEpaTypoi. Yyaluiics JOKeH yMETh M0Ib30BaThbes (PoHIaMK OMOINOTEK U CIIPaBOYHO-
OoubmmorpadUuUeCKUMHU U3TAHUSIMH.

3 OBPA30OBATEJIBHBIE TEXHOJIOI'MHA

JInst u3ydeHusi eCTeCTBO3HAHMS TPEAyCMaTPUBACTCS UCIOIB30BaHUE B YUEOHOM MpoIiecce
aKTUBHBIX M MHTEPAKTHUBHBIX ()OPM MPOBEACHUS ayJUTOPHBIX M BHEAYAUTOPHBIX 3aHATHH C IENBIO
(hopMHUpPOBaHHS U pa3BUTHS MTPOPECCUOHATHHBIX HABBIKOB 00YJarOITUXCSI.

B mpomecce oOyueHHs TNpUMEHSIOTCS 00pa30BaTENbHBIE TEXHOJIOTUH  JIMYHOCTHO-
NESATETLHOCTHOTO, Pa3BUBAIOIIETO W MpobOiieMHOro oOyueHus. OOs3areneH gabopaTOpPHBII
MMPAaKTUKYM 110 pa3aciiaM OUCHHUIIIUHEI.

B ydeOHOM mporecce Hapsay C TPaIUIMOHHBIMH 00pa30BaTENbHBIMU TEXHOJIOTHUSIMHU
HUCIOJIB3YIOTCA KOMIIBIOTCPHOC TCCTUPOBAHUC, TCMATHYCCKUC TIPC3CHTALIMN, HWHTCPAKTHUBHLIC
TEXHOJIOTHH.
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3.1.00pa3oBaTe/ibHbIE TEXHOJOTHMH NPU NPOBEIEHUH JeKIUil

Komn.
INo Tema Bubl npuMeHseMbIX 00pa3oBaTeNbHBIX TEXHOJIOTHH
qac
1. |[Mexanuka AynnoBusyanbHasi TEXHOJIOTHS, IPOOIEMHOE N3II0KECHHE 4
MomnekynspHas GU3MKa U
2 AynroBHU3yalibHasl TEXHOJIOTHsI, TPOOIEMHOE N3JI0KEHHE 4
TepMOJMHAMUKA
3 [DnexkrpomuHaMuKa AynnoBu3yanbHasi TEXHOJIOTHS, IPOOJIEMHOE H3IIOKEHHE 4
4 |CtpoeHune aTroMa u KBaHTOBas (hU3MKa AynnoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE N3JI0KEHHE 4
5 [DBoumronus BCENCHHO AynroBHU3yalibHasl TEXHOJIOTHsI, TPOOIEMHOE N3JI0KEHHE 4
AynunoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE N3JI0KEHHE,
6 |OCHOBHBIC IOHATHSI M 3AKOHBI XHMUH s 2
JEKIUS - TUCKYCCHS
7 |[[lepmoanueckuii 3aKoH AynnoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE N3JI0KEHHE 2
8 |CtpoeHue BemiecTBa AynroBHU3yalibHasl TEXHOJIOTHsI, TPOOIEMHOE N3JI0KEHHE 2
9  |Boma. PactBopsl AynnoBu3yanbHasi TEXHOJIOTHS, IPOOIEMHOE H3IIOKEHHE 2
10 [Xumuyeckue peakiuu AynnoBn3yanbHasi TEXHOJIOTHS, IPOOJIEMHOE H3IIOKEHHE 2
Knaccudukanus HeopraHM4ecKuX
11 . AynroBHU3yalibHasl TEXHOJIOTHsI, TPOOIEMHOE N3JI0KEHHE 2
COCIMHEHUH
12 MeTansbl ¥ HEMETAIBL. AynuoBu3yalibHas TEXHOJIOTHS, JIEKINA-TUCKYCCUST* 2%
'Y reBoaopoast.
13 Jopon AynroBHU3yalibHasl TEXHOJIOTHsI, TPOOIEMHOE N3JI0KEHHE 2
Kncnoponconepxammune opraHnIecKue
14 pPOACOACPHANIHC Op AynuoBHU3yalibHasl TEXHOJIOTHsI, TPOOIEMHOE N3JI0KEHHE 2
BEILIECTBA.
IA30TCOIepIKallie OPraHNYEeCKUE
15 JICpIKAIIIE Op AynroBHU3yalibHasl TEXHOJIOTHsI, TPOOIEMHOE N3JI0KEHHE 2
COCIMHEHUS
AynnoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE N3JI0KEHHE
16 [Xumus u xu3Hb. XUMUs B ObITY Y Y s 1P ’ 2
JEKIUS - TUCKYCCHS
17 |Benmenue AynroBHU3yalibHasl TEXHOJIOTHsI, TPOOIEMHOE N3JI0KEHHE 2
18 |Knerka. AynroBHU3yalibHasl TEXHOJIOTHsI, TPOOIEMHOE N3JI0KEHHE 8
19 |Opranusm AynunoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE N3JI0KEHHE 4
20 [Bung AynroBHU3yalibHasl TEXHOJIOTHsI, TPOOIEMHOE N3JI0KEHHE 2
21 [DxocucreMsbl AynnoBu3yanbHasi TEXHOJIOTHS, IPOOJIEMHOE H3IIOKEHHE 4
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3.2.00pa3oBaTe/IbHbIC TEXHOJIOTHH NPH NPOBEJICHUH NPAKTHYCCKUX 3aHATHI

(1abdopaTopHbIX padoT)

No | Tema 3anatus Bubl npuMeHseMbIX 00pa3oBaTebHBIX Ko
TEXHOJIOT Uil yac

1 HccnenoBanue NBUKEHUS Tella O AEHCTBUEM Juckyccust 1o TEOPETUYECKUM BOIIPOCaM. 2

IIOCTOSIHHOM CHJIBI Pewenue 3a1a4 ”HAMBUYAJIBHO
2 H3ydeHue 3aKOHA COXPAHCHUS MMITYJbCa U Kpyrblii cTOJ 10 TEOPETUIECKUM BOTIPOCAM 2
PEaKTHBHOTO IBMYKCHUS Pewrenue 3anau kelic-meToqoM

3 W3MepeHus TMHENKON U MITaHT€HIIUPKYIEM Juckyccust Mo TeOpeTU4eCKUM BOIIPOcaM 2%
Pemienue 3a1a4 MHAUBUAYAIBHO C TPYIIIOBBIM
o0cyxIeHneM

4  M3MmepeHns MTMHEHKON M IITAHTCHIUPKYIEM IIpecc-koHDepeHINS TI0 TEOPETHIECKUM 2%
BOTIPOCAM.

Pemenne 3a1a4 ManbIMA TPYIIIAMA

5 U3mepenue BIaKHOCTH BO3yXa Urposoe 3ansTie Ha Mojensax. Pemenue 3anay 2

6  H3MepeHue MOBEPXHOCTHOTO HATSXKEHUS KUJIKOCTH | JIMCOYT MO TEOPETUUECKUM BOIPOCAM 2
Pemenue 3a1a4 MHAUBUAYAIBEHO C TPYIIIOBBIM
00CYX/ICHUEM UTOTOB

7 Wzyuenne 3akoHa OMa 11 y9acTKa emH Juckyccust 1o TEOPETUYECKUM BOIIPOCAM. 2
Pemenne 3a1a4 WHANBHAIYATEHO

8 W3yuenue ABiI€HUS JIEKTPOMArHUTHOW MHAYKIMK | Kpyriblil CTOJ 10 TEOPETUYECKUM BOIIPOCAM 2
Pewenue 3anau kelic-MeToq0M

9 Hcnonp3oBanue GoTodddekra B TeXHUKE Urposoe 3ansTie Ha Moaensax. Pemenue 3anay 2%

10 |HaOnromeHue v perucTpanuu 3apsHKCHHBIX YacTUll | JIMCIYT MO TEOPETHYSCKUM BOIIPOCAM 2
Pemenue 3a1a4 MHAUBUAYAIBEHO C TPYIIIOBBIM
00CYX/ICHUEM UTOTOB

11 | TepmosnepHBIi CHHTES Kpyrunslii cTO 0 TEOPETUYECKAM BOIIPOCAM. 2%
Pewenue 3anau kelic-MeToq0M

12 | TIpupoma XUMHUYIECKOU CBS3H Macrep-Kiacc criennanucTa, padoTa MajJbIMH 2
rpymnmamu *

13 | OnpeneneHue :KeCTKOCTU BOJBI JucmyT o TeOpeTHIeCKUM BOIIPOcaM 2
Pemienue 3a1a4 MHAUBUAYAIBEHO C TPYIIIOBBIM
00CYX/ICHUEM UTOTOB

14 | Xumuueckue cBOMCTBA KUCIOT U OCHOBAHUM B AHanu3 KOHKPETHBIX CUTYali 2

ceete TOJI

15 | O6mas xapakTepuctuka MetamioB. O0rmmas Kpyrmsiii cToJ 110 TEOPETHIECKUM BOTIPOCaM 2

XapaKTepUCTHKA TJIaBHBIX MOJTPYII HEMETAIUIOB | Permrenue 3agau kefic-MeTonoM
Ha TIPHMEpPE TaJoreHOB.

16  OOmas xapakTepUCTHUKA YIIEBOIOPOIOB Juckyccust Mo TeOpeTU4eCKUM BOIIPOCcaM 2%
Pemenue 3a1a4 MHAUBUAYAIBEHO C TPYIIIOBBIM
00CyxIeHUuEeM

17  CaoiicTBa M NpUMEHEHHs CIIMPTOB, KapOOHOBHIX  Perienne 3amay ManbIMu rpyniamMu 2

KHCJIOT W CJIOXHBIX Y(HPOB.

18 | KuBas nmpupoaa Kak 0OBEKT H3yUCHHST OHOIOTHH Pemenne cuTyaTHBHBIX U IPOU3BOACTBEHHBIX 2%
3amaq

19 | Pa3MHOXEHHE OpTaHU3MOB, €ro (HOPMBI Hrposoe 3ansaTHE Ha MOJIeTX. Pemenue 3amaq 2%

3Ha4yeHue. HAMBHyaTbHOE Pa3BUTHE
MHOTOKJICTOYHOTO OpraHu3Ma (OHTOTCHE3).
20 | H3yueHue CTpOEHUS paCTUTEIbHOMN U KUBOTHON JucnyT no TeopeTUuecKuM BOIIpocaM 2

KICTKH

Perienre 3a/1au MHAUBUIYATIBHO C TPYMIIOBBIM
00CYX/ICHUEM UTOTOB
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21  Opranmsm — exuHoe 1enoe. Maoroodpasue JuciyT no TeopeTudecKuM BOIpocam 2%
OpraHU3MOB Pemenue 3a1a4 HHAUBUAYAIBHO C TPYIIIOBBIM
00CYX/ICHUEM UTOTOB

22 T'umoTe3bl NPOUCXOXKICHUS KU3HU. YCIOXKHEHUE | AHaIu3 KOHKPETHBIX CUTyalui 2
KUBBIX OPraHU3MOB Ha 3eMIle B IIpoLEcCe
SBOJIIONIMHA. AHTPOTIOTEHE3 W €ro
3aKOHOMEPHOCTH. JloKa3aTenpcTBa POACTBA
YEJIOBEKA C MIEKOMUTAIOUINMHU KUBOTHBIMH.

23 | HM3ydeHue NpHUCIIOCOOICHHOCTH OPTaHU3MOB K Kpyrasrii cTos 0 TEOpETHUECKUM BOIIPOCaM 2
cpene oOuTaHus Pemrenne 3amay kerc-MeTO0M

Hroro no kypcy 46

B TOM 4HCJIC MHTEPAKTUBHOE 00y4YeHue™* 16*

4 YCJIOBHUS PEAJIM3AIIAN TIPOTPAMMBI YUYUEBHOM TUCIIUILINHBI

4.1 MaTtepunajbHO-TeXHHYeCKasi 0a3a, HeOOX0AMMAas [IJIsl OCYIIEeCTBJICHUS
o0pa3oBaTe/IbHOIO MpoLEcca M0 TUCUUILUIUHE

Peanuzanusa yueOHo#l mucuumiuubl EcrecTBo3HaHue TpeOyeT Hamuuyusi y4yeOHOTro
KaOuWHeTa IJIs TPOBEJEHUS TEOPETHYECKHX W TPAKTHUYECKHX 3aHATHH U JIaODOpaTOPHUIO
COOTBETCTBYIOUIETO MPOpuUIIs.

Peanuzanus yuyeOHONM AUCHMIUIMHBI OCYLIECTBISETCS B CHEIUAIBHO 000pYI0BaHHOM
KaOWHETE €CTECTBEHHO-HAYYHBIX JUCITUIUIMH, KOTOPBIM BKIIOYAET B CeOs:

MYJIbTUMEUA KOMIUIEKT (MYJIbTUMEIUANIPOCKTOP U DKPaH),

KOMITBIOTED,

JI0CKa MeJloBas,

ydeOHast MeOelb,

1a00paTOpHBIA KOMIUIEKC ISl Y4eOHOM MpaKTUYECKON U MPOEKTHOU AESITeNbHOCTH
o ¢pusmKe,

7a00paTOpHBI KOMILIEKC JIJIsl y4eOHOM NPaKTUYECKOW U MPOEKTHOM AESITEIbHOCTH
10 €CTECTBEHHO-HAYYHBIM JIUCLUILIMHAM,

HarJsiAHbIe MOcoOMsT (MYJISKM 4YENIOBEYECKHMX OpraHoB, pelbepHbIE MOCOOUs
YEJIOBEUYECKUX OPraHOB, CKEJET Ha IITaTUBE),

4.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOIO o0ecrieYeHHs
1. 7-zip (muuieH3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (unieH3ust -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (uueH3us -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (yiuniensus - http://www.openoffice.org/license.html)

5. Free Commander (ueH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d 1%86%d0%b5%d0%bd%d0%b7%d0
%b8%d1%81/)

6. Google Chrome (JMieH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBoO0mHOM H0CTYTIE)

8. Mozilla Firefox (siumenswus - https://www.mozilla.org/en-US/MPL/2.0/)
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S. HEPEYEHb OCHOBHBIX U JOITOJIHUTEJBbHbBIX THO®OPMAIMOHHBbIX

NCTOYHUKOB, HEOBXOJAUMBIX JIJIsI OCBOEHUMA JUCHUIIJIMHBI
b/J1.06 ECTECTBO3HAHMUE

5.1 OcHoBHasi IMTEpaTypa
1. EcrectBo3nanue. 10 xmacc. ba3oBblit ypoBens : yueOnuk / O. C. 'abpuensu, U. T.

Octpoymos, H. C. Ilypsimesa u ap. — 3-e u3a., crep. — M. : JIpoda, 2014. — 334 ¢. — ISBN 978-
5-358-13366-2.

2. EctectBo3nanme. 11 xiacc. bazoBerii ypoBHb: yueOnuk / O. C. I'abpuensn, U. T

Octpoymos, H. C. Ilypsimesa u ap. - 2-e¢ u3f., uctp. - Mocksa: Jpoda, 2014. - 334 c. - ISBN
978-5-358-14599-

A

™

8.

9.

5.2 JlonoiHuTeIbHAS JIUTEPATYypa
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6 METOAUYECKHUE YKA3ZAHHUSA OBYYAIOIIUMCH 110 OCBOEHHUIO
JUCHHUIIJINHBI

VYyammecss I MOJHOLIGHHOTO OCBOEHHUs YydeOHoro Kypca «EcTtecTBO3HAaHHE»
JOJIKHBI ~ COCTaBJISITh KOHCHEKThl KAaK MpPU MNPOCIYIIMBAHUU €r0 TEOPETUUYECKOM
(JIeKLIMOHHOM) YacTH, TaK W IpPHU MOJATOTOBKE K MPAKTUYECKUM 3aHATUsAM. JKemareiabHo,
YTOOBI KOHCTIEKTHI JIEKLIUNA U CEMUHAPOB 3aMMCHIBAIMCH B JIOTHYECKOI MOCIIE0BATEILHOCTH
M3y4eHHUs] Kypca M COAEPKAaTUCh B OAHOM TeTpaam. DTO obecrmeuut Oojiee MOTHYIO
MOJITOTOBKY KaK K TEKYIIUM y4€OHBIM 3aHSATHSM, TaK U CECCHOHHOMY KOHTPOJIIO 3HAHUM.

CamocrositenbHas paboTa ydalluxcs SBISETCS BaxkHeHme ¢opmoit yueOHO-
MO3HABATENBHOTO Tporecca. Llenp 3aganuil uis caMOCTOSATENbHOM pabOThl — 3aKPENHUTh H
paclIMpUTh 3HAHUS, YMEHUS, HAaBbIKA, NPUOOPETEHHbIE B pe3yjibTaTe€ H3YYCHUS
JUCUUILIMHBL; OBJIAJETh YMEHHEM HCMOJb30BaTh MOJYYEHHBbIE 3HAHUS B IPAKTHYECKOUN
paboTe; MONYy4UTh MEPBUYHBIE HABBIKU MPO(EeCCHOHATBHON AesITENbHOCTH.

Hauanom opranmzamnuu gr000i caMOCTOSTENbHON padOThl JOHKHO OBITH MPUBUTHE
HaBBIKOB M YMEHHI IPaMOTHOM paboThI ¢ yueOHOI W HaydHOU JTUTEepaTypoil. ITOT mpoliecc,
B IEPBYIO OYEpPENlb, CBA3aH C HAXOXKJICHUEM HEOOXOIMMOM MJisi YCHEUIHOTO OBJaJCHUS
y4eOHBIM MaTepUaIOM JUTEPAaTypo. YUaIlMics MOJKEH H3YyYUTh CHUCOK HOPMAaTHBHO-
IPaBOBBIX AKTOB M 3KOHOMHUYECKOH JMTEpaTypbl, PEKOMEHIyEeMbId 10 y4eOHOMU
IUCHUIUIMHE,  YMETh  ToJb30BaThcsi  (ongamu  OMONMOTEK U CIPABOYHO-
oubauorpaduuecKUMH U3TaHUSIMH.

3amaHus AJi1 CaMOCTOSITEIbHOM paOOThl BBIMOJIHSAIOTCS B IMUCBMEHHOM BHJE BO
BHeayUTOpHOE BpeMmsi. Pabora nomkHAa HOCHUTH TBOPYECKHMM XapakTep, NMPH €€ OIECHKE
npernojaBaTesib B IMEPBYIO OYepelb OLIEHUBAaeT OOOCHOBAaHHOCTb W OPUTHMHAJIBHOCTD
BBIBOJIOB. B THCBhMEHHON paboTe MO TeMe 3aJaHus y4Yalluiics JOJDKeH TOJNHO W
BCECTOPOHHE PACCMOTPETh BCE ACHIEKTHI TEMBI, Y€TKO C(OPMYITUPOBATH U APTYMEHTHPOBATH
CBOIO TO3UIMIO 10 UCCIEAyeMbIM BoOIpocaM. BblOOp KOHKpETHOro 3afaHus i
CaMOCTOSITEIbHON PabOThl MPOBOJUT MpENoAaBaTellb, BEAYIIUNA MPAKTUUECKUE 3aHATUS B
COOTBETCTBHUH C MIEPEYHEM, YKA3aHHBIM B IUIAHAX MPAKTHYECKHUX 3aHITUH.

Obwue npaguna eblnoIHeHUs NUCbMEHHBIX pabom

Ha nmepBoM 3aHATMM CTYIAEHTHl JIOJDKHBI OBITh  MPOUH(POPMHUPOBAHBI O
HEOOXOAMMOCTH COOJIIOJICHUSI HOPM aKaJeMHUYECKOM ATHKH M aBTOPCKMX TPaB B XOJE
oOyuenwus. B yacTHOCTH, IPEOCTABISIFOTCS CBEICHUS:

— obmias uHgopmarnus 06 aBTOPCKUX MpaBax;

— MpaBUjia UUTUPOBAHUS,

- npaBuiia 0HhOPMIICHHS CCHUIOK;

Bce wumerommecs B TEKCT€ CHOCKM THIATENBHO BBIBEPSAIOTCS W CHAOKAIOTCA
«axpecaMmy.

Heponyctumo BKIIOYaTh B CBOIO pabOTy BBIAECPKKU U3 pabOT APYrux aBTOPOB Oe€3
YKa3aHus Ha 3TO, NMEPEeCKa3bIBaTh YYXKYyK paboTy ONHM3KO K TEKCTy 0€3 OTChUIKH K HEW,
MCTIOJIb30BATh Yy)KHE HJIeH 0e3 yKa3aHUs MEPBOMCTOYHUKOB (3TO KacaeTcs U nHGOpMaI,
HaigeHHol B UnTepHeTe). Bee ciyyaun miiarnata 10KHBI ObITh HCKITIOYEHBI.

Coucok UCIOJNB30BAHHOW JUTEpaTypbl JOJKEH BKIKOYaTh BCE HCTOYHUKU
uHpOpMaIH, H3y4YeHHBIE U IPOPa0OTaHHBIE CTYJCHTOM B MPOLIECCE BBHITOTHEHHS PaOOTHI,
U oiKeH ObITh coctaBieH B cooTBeTcTBUU ¢ ['OCT P. 7.0.5-2008 «bubmuorpaduyeckas
ccpiika. O6mue TpeOoBaHUs U TPABUIIAY.

Tpebosanus k nanucanuio pegpepama
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Pedepar mo mamHOMY Kypcy SBIS€TCS OJHMM U3 METOJOB OpraHU3aluu
CaMOCTOSITEIbHON PabOTHI.

Tembl pedepaToB SIBISIOTCS JOMOJHUATEIHHBIM MATEPHUATIOM JUISI U3Y4YEHUS! TaHHOU
JTUCIUIUIAHEL. Pedepar orieHuBaeTCs B 0JIMH OAJIT B OLIEHKE UTOTO YK3aMeHa

Pedpepar gomkeH ObITh MOATOTOBIEH  COTJACHO  TeMe,  MPEAJIOKEHHON
npenojaBateneM. Jlomyckaercs caMOCTOSATENbHBIM BBIOOp TeMbl pedepaTa, HO MO
COIIACOBAHUIO C MPENOJIaBATEIIEM.

Jns Hanucanust pedepara CTYIEHT CaMOCTOSTENbHO TOIOMPAET MCTOYHUKHU
uH(popMaMu MO BBHIOpaHHOW Teme (MTepaTypa ydyeOHas, mepuoaudeckas u HHTepHeET-
pecypchl)

O0bem pedepara — He meHee 10 ctpanull popmara A 4.

Pedepat nomxeH umMeTh (TUTYIBHBINA JTUCT, COJEPKaHUE, TEKCT JTOJKEH OBbITh pa3ouT
Ha pas3Jenbl, COTJacHO COJEP)KaHHIO, 3aKIIOUEHHE, CIUCOK JUTEpaTypbl HE MeHee 5
WCTOYHUKOB)

O6cyxnenne tem pedepaToB MPOBOAMTCS HA TEX NPAKTHUYECKUX 3aHATHAX, IO
KOTOpPBIM OHM pacrpejesieHbl. DTo sBisieTcsi o0s3aTeNbHbIM TpeOoBaHueM. B ciiydae He
nmpencTaBieHus pedepara COTNACHO YCTAaHOBJICHHOMY Tpaduky (0e3 YyBaKHUTEIHHOU
MPUYXHBI), yYamuics: 00s13aH OrOTOBUTH HOBBIN pedepar.

Nudopmanust no pedepary He nomxHa mpeBbimarh 10 mMuHyT. BhicTynaromuit
JIOJKEH MOATOTOBUTH KPATKUE BBIBOJIBI 110 TeMe pedepaTa 11l KOHCIIEKTUPOBAHMUS.

Cnauga pedepara npemnogaBareinto 00s13aTebHA.

7.0HEHOYHBIE CPEJACTBA VI KOHTPOJIA YCIIEBAEMOCTH

7.1 IllacopTt poH/IA OLIEHOYHBIX CPEICTB

Ne HaunmenoBaHue O1leHOYHOT'O
i KonTponupyemsie paznesns! (TEMbl) TUCIUTUTMHbI cpescTBa
Paznen 1. ®uszuka
1 Mexannka Jla6. pabota
2 MounekynsapHas Gu3nuka U TepMOANHAMUKA ITpakt. pabora
3 DIeKTpOANHAMUKA [TpakT. pabora
4 Crtpoenue aTomMa 1 KBaHTOBas (pu3nka [Ipakt. pabora
5 OBOJIIOLMS BCEIEHHON ITpakt. paboTa
Pa3nen 2. Xumus
OCHOBHBIE TOHSATHS M 3aKOHBI XUMUU Pedepar
Ilepronnuecknii 3aK0OH Koncnekr
CTpoeHue BelecTna ITpakT. 3ansTHE
Bopa. PactBopsr Jlab. paboTa
XUMUYECKUE PEaKIuu ITpakT. 3ansTHE
Knaccudukanus HeopraHWYecKHX COEIMHEHHH IIpakr. 3ansTHE
Mertasuisl 1 HEMETaJUIb IIpakr. 3ansTHE
YrineBogopoibl IIpakT. 3ansTHE
Kucnopoacoaepxaiiyue opraHiyecKue BEIIECTBA. [Ipakr. 3ansiTue
A30TcoAepKalire OpraHn4eCKue COCTUHEHUS IIpakT. 3ansTHE
XUMUS U KHU3Hb. XUMHUSI B OBITY KoHncnekr
Pa3nen 3. buonorus
Bsenenue IIpakr. 3ansTHE
Kietka. IIpaxT. 3ansTue
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Ne HaumeHnoBaHue OLIEHOYHOTO
Kontponupyemsbie paznesnsl (TeMbl) TUCIUILIMHBI
/11 cpencTBa

Paznen 1. duszuka

JIa6. pabora
Opranusm IIpakr. 3ansTHE
Bun IIpakr. 3ansTHE
[IpakT. 3ansiTue
DKOCHCTEMBI
Jlab. paboTa

7.2 Kputepuu OlleHKH Pe3yJIbTaTOB 00y4eHHUs

KoHTposb 1 olLieHKa pe3ysbTaTOB OCBOEHUS! YU€OHON JHUCLUILIMHBI OCYILECTBISIETCS
IpernojaBareieM B IpoLEecCe IMPOBEAECHUS MNPAKTUYECKUX paboT, TeCTUPOBaHMUS,
cobeceoBaHMs IO pe3yJbTaTaM BBIMOJTHEHHS J1a0OpaTOPHBIX PaldOT, a TaKKe peHICHHUs
3a1a4, COCTaBJICHHsA pabounMx TaONWIl W TOATOTOBKH COOOMICHHHA K YpPOKY. 3HAHHS
CTYACHTOB Ha NMPAKTUYECKUX 3aHATHUAX OLEHUBAIOTCS OTMETKAMU «OTIMYHOY», «XOPOIIO»,
«yIOBJIETBOPUTEIBHO» U «HEYIOBIETBOPUTEIBHO.

OneHka «OTIMYHO»  BBICTABIIAETCA, KOrJa CTYAEHb IIOKa3bIBaeT IyOOKoe
BCECTOPOHHEE 3HAHME pas3fena JUCLUIUIMHBL, O00sA3aTeNbHONM M JOINOJIHUTENBHOM
JUTEpaTypbl, ApryMEHTHMPOBAHO M JIOTMYECKM CTPOMHO H3JaraeT Marepuall, MOXET
MPUMEHSTh 3HAHUS JJI aHAJIN3a KOHKPETHBIX CUTYallUui.

OneHka «XOpoIlIo» CTaBUTCS IpPU TBEPABIX 3HAHUAX pas3jiena JUCLUUIUIMHBI,
o0s3aTeNnbHOM  JMTEpaTypbl,  3HAKOMCTBE  C  JIONOJIHUTENIBHOM  JINTEpaTypoi,
apryMEHTHUPOBAaHHOM H3JIOKEHUM MaTepuajia, YMEHMHM NPUMEHUTh 3HAHUS JJIs aHalu3a
KOHKPETHBIX CUTYalUi.

OrneHka «yJOBJIETBOPUTENIBLHO» CTABUTCS, KOIZla CTYAEHT B OCHOBHOM 3HAeT pasfell
JUCLUIUIMHBI, MOXKET MPAKTUYECKH IPUMEHUTH CBOM 3HAHUS.

OneHka «HEyJOBIETBOPUTEIBHO» CTABUTCS, KOTJA CTYJEHT HE OCBOMJ OCHOBHOTO
COJIEp>KaHUs MpeAMETA U ¢1ab0 3HAET U3ydaeMblid pa3zell JUCLUILUINHBIL.

7.3 OueHo4HBIE CPeACTBA VIS IPOBeIeHUA TeKYIeil aTTecTaluu

B JaHHOM pasaejie npuBOAsATCAA 06pa3m>1 OLHCHOYHBLIX CPCEACTB. Ioanblii
KOMIUIEKT OHCHOYHBIX CPEACTB IPUBOAUTCA B (I)OH)Ie OLCHOYHBIX CPEACTB.

Texymmii KOHTPOJIb TPOBOAUTCS B popMeE:
-(ppoHTaNBHEII ONpOC
-UHIMBUAYAIbHBIA YCTHBIA ONPOC
-IIUCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE 110 TEOPETUUECKOMY MaTEpUAITy
-mpakTUdeckas (J1abopatopHas) padboTa
-3a1mTa pedepara
-3aI1IMTa BBIIOJHEHHOTO 3aJ]aHus,

N ITpumepsr

dopma IIpakTrueckuii Jlnunbpie kauecTBa pumep

3HaHuA YMmenus OIICHOYHBIX
aTTecTalnuu OTIBIT (BJIAJICHUE) | CTyIEHTa

CpencTB
YcrHbli Koutponb 3Hanuit OrneHka yMeHHs Onenka HaBbIKOB | OmeHka Kontponbhbie
(MICHbMEHHBIN) | TIO OTPEICIICHHBIM pasnuyath paboTHI ¢ CIOCOOHOCTH BOIIPOCHI 1O
orpoc mo | mpobiemam KOHKpETHBIE JTUTEPATyPHBIMU OTIEPATUBHO U TeMaM
KadeCTBEHHO
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TeMaM TOHATHS HUCTOYHUKAMU oTBEYaTh Ha MIPHUJIATAI0TCS
MIOCTaBJICHHBIE
BOTIPOCHI
Pedepatsr KoHTpons 3HaHmit OrnieHka yMeHHs Onenka HaBbIKOB | OmeHka Tembr
TI0 OTPEICIICHHBIM pasnuyath paboThI ¢ CIOCOOHOCTH K pedeparon
mpobiaemMam KOHKpETHBIE JTUTEPATyPHBIMA CaMOCTOSITENIFHON | MPHJIAraroTcs
TIOHATHS HNCTOYHUKAMHU pabote u aHaNMU3y
JATEPATYPHBIX
UCTOYHUKOB
IIpaxtuyeckue | CMBICT HOHATUIA: OnuceiBaTh U Hagbikamu: Onenka Temsl paboT
(J1abopaTopHBI | €CTECTBCHHOHAYYHOC | OOBSCHATH OITHCAHUS 1 CIOCOOHOCTH MIPHJIATA0TCS
¢) paboThI SIBJICHUE, TUIIOTE34, CCTCCTBCHHOHAYYH | OOBSICHCHHS OINEePaTUBHO U
3aKOH, TEOPHS, bIC SIBIICHUS U €CTeCTBCHHOHAYYH | KaYECTBEHHO
BEILIECTBO, CBOJICTBA TEIT: BIX SIBJICHUH U pemiath
B3aMMO/JICHCTBHE, JIBIDKCHUC CBOIACTB TEI: MMOCTaBJICHHBIC HA
ANEKTPOMAar HUTHOE HEOECHBIX Tel 1 JIBIDKEHUE MPaKTUYECKUX U
ToJ1e, BOJTHA, (POTOH, | MCKYCCTBEHHBIX HEeOECHBIX Tl U 1abopaTOPHBIX
aToOM, aTOMHOE SIIPO, | CITyTHHKOB 3€MJIM; | MICKYCCTBEHHBIX pabotax 3agauu u
HOHM3UPYIOIIHE CBOIICTBA T'a30B, CIyTHUKOB 3eMJIM; | apryMEHTHpOBATh
WU3ITY4EHUs], IJIaHeTa, | JKUAKOCTEH U CBOWCTBA ra3os, pe3yabTaThl
3Be3/1a, TAIAKTHKA, TBEPIBIX TET, KUAKOCTEH 1
Bcenennas; JNICKTPOMATHUTHY | TBEPIBIX TEIL,
9KOJIOTUYECKHE FO HHITYKIIHIO, ANEKTPOMATHUTHY
ACTICKTHI pactpocTpaHeHue | O MHIYKIIHIO,
HCTIONB30BaHUS ANICKTPOMATHUTHBI | PACIPOCTPAHCHHUE
YTJIEBOJIOPOIHOTO X BOJIH; BOJIHOBBIC | AJICKTPOMATrHHUTHBI
CBIPBS. 3HAHUE CBOIICTBA CBETA; X BOJIH; BOJIHOBBIC
CTPOCHHS KIETOK, M3IIy9CHUE U CBOIICTBA CBeTA;
OCHOBHBIX TIOTJIOIICHUE CBETa | M3IIyYeHHE U
croco0oB aToMoM; TIOTJIOIICHNE CBETA
Pa3MHOKEHHUS (oroadexr; aTOMOM;
OpraHU3MOB, YcraHaBnuBaTh (hotoaddekr;
cTamuil OHTOTEeHEe3a | 3aBUCHMOCTH YcraHoBneHUS
Ha MpUMepe CBOWCTB 3aBHCUMOCTH
YeNoBeKa, IPUYHH, | XUMHUYECKHUX CBOWCTB
BBI3BIBAIOIIIX BEIIIECTB OT XAUMHUYIECKHX
HapYIICHUS B CTPOCHHUS aTOMOB | BEIIECTB OT
pa3BUTHH 00pa3yIoMIHUX UX CTPOCHHUS aTOMOB
OpPTaHMU3MOB. XAMHAYECKHUX 00pa3yIoMMX UX
3HaHUe cOCTaBa, 3JIEMEHTOB. XAMHUYECKUX
crpoeHust M o0mux | OOBICHATH 3JIEMEHTOB.
CBOMCTB 3aBHCHMOCTh OO0BscHeHHS
BayKHEHIINX CBOICTB BEILECTB | 3aBUCUMOCTH
KJIaccoB OT UX COCTaBa U CBOWCTB BCILICCTB
HEOPTaHMYECKUX M | CTPOCHUS OT UX COCTaBa U
OpPTaHUYEeCKHUX KPUCTAJUTUYCCKUX | CTPOCHUS
COCMHEHNUH, PEIIeTOK. KPUCTaJUTHICCKUX
HCKYCCTBEHHBIX U OOBACHATH PEIIETOK.
CHHTETHYCCKUX XUMHYCCKHEC OO0BscHeHHS
MTOJIIMEPOB. SIBIICHUA, XUMHUYIECKUX
CMBICIT MPOMCXOAIINE B | SBJICHUH,
€CTeCTBCHHOHAYYHBI | TIPUPOJIE, OBITY M | IMPOUCXOMASIINX B
X 3aKOHOB Ha MMPOM3BOJICTBE. | Ipupoze, ObITy U
KITaCCHYIECKOM OrneHnBaTh Ha TIPOU3BO/ICTBE.
MEXaHHKH, BIIMSHUE OrneHnBaHus
BCEMHPHOTO XUMHYECKOTO BIUSTHAS
TATOTCHUS, 3arps3HEHUS XHUMHUYIECKOTO
COXPAHCHUS SHEPTUH | OKPYIKAroIIei 3arps3HCHUS
UMITYJIbCA U cpenpl Ha OKpY’KaroIien
MEKTPUIECKOTO OpTraHu3M cpensl Ha
3apsina, YeIoBeKa U OpTraHu3M
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TEPMOIMHAMUKH,
AJIEKTPOMArHUTHOM
UHITYKIUH,
doroaddexra;
KOJIMYECTBEHHBIX
3aKOHOB XMMHHN
Ieprommueckuii
3aKOH
JI.1.MeHnneneeBa
BKJIAJl POCCUICKUX U
3apyOSIKHBIX
YUYCHBIX, OKa3aBIIIHX
HauOoJIbIIee
BIMSIHUE Ha pa3BUTHE
€CTEeCTBO3HAHUS

JIPYTHE KUBBIC
OpTaHW3MBI
aHAM3UPOBATH U
OLICHMBATh
pa3IUYHbIC
THUIIOTE3EI
TIPOUCXOKICHUS
JKM3HH Ha 3eMile;
MIPOBOTUTH
omucaHue ocodei
OJHOIO0 BHJA 110
MOpPQOIIOTHYECKO
My KPUTEPHIO.
Otrnnyarthb
TUIIOTE3BI OT
HAYYHBIX TEOPUH.
JlenaThb BEIBOJIBI HA
OCHOBE
IKCIIEPUMEHTAITHH
BIX JJAaHHBIX.
IIpuBoauTh
TPUMEPBI,
MOKA3LIBAIOLIHE,
YTO: HAOIIOACHUS 1
IKCTIEPUMEHT
SIBJISIFOTCSI OCHOBOI
IS BEIIBIDKEHHS
TUIOTE3 U TEOPHIA,
MO3BOJISTIOT
TIPOBEPHUTH
HCTUHHOCTE
TEOPETUUECKUX
BEIBOJIOB;
€CTeCTBCHHOHAYYH
ast TCOpHS JTaeT
BO3MOXKHOCTD
OOBSICHATH
HM3BECTHBIE
SIBJICHHST TIPUPOTBI
Y Hay4JHbIC (haKTHl,
TIPENICKa3bIBATh
eI1le HEU3BECTHEIC
SIBIICHUS

YyeJI0BeKa U
JIpyTHUe KUBbIE
OpraHU3MBI;
aHalu3a u
OIICHUBAHUS
Pa3IMYHBIX
TUIIOTE3
TIPOUCXOKACHUS
JKH3HH Ha 3eMIIc;
MIPOBEACHUS
OIUCaHUs 0co0eit
OIHOTO BUA 110
MOP(OIOTHIECKO
MY KPHTEPHIO.
OTau4ust TUIOTE3BI
OT HayYHBIX
TEOPHIA.

Jlenats BRIBOMIBI HA
OCHOBE
SKCTICPUMEHTAIBEH
BIX IJAaHHBIX.
[IpuBoauTH
TIPUMEPEI,
TOKA3EIBAOIIIIE,
4TO: HAOJIFOAECHNS 1
AKCTIEPUMEHT
SIBJISTFOTCSI OCHOBOM
IS BBIZIBHOKCHUS
TUIIOTE3 U TEOPHA,
TTO3BOJISTIOT
TIPOBEPUTH
HCTHHHOCTE
TCOPETHICCKUX
BEIBOJIOB;
€CTeCTBCHHOHAYYH
ast TeOpUsI laeT
BO3MOYKHOCTh
OOBSICHATD
W3BECTHBIC
SIBTICHHST TIPUPO,THI
1 Hay4JHBIC (haKThI,
TpeICKa3bIBATh
€I1le HEU3BECTHBIC
SIBIICHUS

TectupoBanue

Kontpons 3Hanuit
0 ONpPEAEIECHHBIM
npobiaemam

Onenka yMeHus
pasnuuarb
KOHKpETHbBIC
HOHSATHUS

O1eHKa HaBBIKOB
JIOTHYECKOTO
aHaan3a u
CHHTE3a IIpU
COIIOCTaBJIECHUH
KOHKPETHBIX
MOHATHH

Or1eHka
CIIOCOOHOCTH
OTIEPATUBHO U
KaueCTBEHHO
OTBEYaTh Ha
[TOCTaBJIEHHEIE
BOTIPOCHI

Bonpocst
MIpUIararTCs

IIpuMmepHbIe TeCTOBbIE 3aJaHUS
no (usuke:
1. Ilporecchbl, KOTOpPBIE XapaKTEPU3YIOTCS ONPEAETIEHHON MTOBTOPSEMOCTHIO BO BPEMEHHU

1. BoyHA

2. mepeMelieHue
3. koneOaHus
4. UMIyJbC
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2. BennunHa A B ypaBHEHUU S = Acos(wt +¢,)

l. ammmTyna

2. HacToTta

3. mepemenieHue

4. mUKIA4YecKas 9acToTa

3. Bemmunna @ B ypapHenun S = 4cos(ot +¢,)

1. ammmryna

2. yacroTa

3. mepemelieHue

4. uuKIMYecKas 4acToTa

5.

0 XUMHUH
1. MakcumanbHast 3J1€KTPOHHAsI EMKOCTh P-IIOJTyPOBHS paBHA
1).2 2) 4;
3) 6; 4) 8.

2. DIEKTPOHHOE CTPOEHHE HEWTPAILHOIO aTOMA KEJe3a COOTBETCTBYET KOH(UIypaLiu
a) 1s? 2s°2p®3s23p%3d°4s?;

0) 1s? 2s22p®3s23p%3d?;

B) 1s? 2s?2p®3s23p®3d74s';

r) 1s? 2522p®3s23p%3d°4s'dp!.

3. Kakoe yTBepxaeHne ommuo0qHo?

1) 'naBHOE KBaHTOBOE YMCJIO N ONpPEEAeT FHEPTUI0 OpOUTAIN U IPUHUMAET 3HaueHus 1,
2,3...00.

2) CornacHo npunnuity [laynu Ha Kax a0l aTOMHON OpOUTAIIA MOXKET HaXOIUTHCS HE
Oosee ABYX 3JIEKTPOHOB C aHTUIIAPAJUIEIbHBIMU CIIMHAMH.

3) B cooTBeTCTBUH C 3JEKTPOHHBIM CTPOCHUEM aTOMOB CEJIEH U XPOM OTHOCSITCS
COOTBETCTBEHHO K p- U d-3JIeMeHTaM.

4) Atomsl pochopa B OCHOBHOM COCTOSTHUU UMEIOT OJMH HECTIAPEHHBIN AJIEKTPOH.

10 OMOJIOTHH:

1. 9HepFeTI/I‘IeCKaﬂ, 3alracaromias, 3alliuTHasA, CTpOUTCIIbHAA, PCTYIIATOPHAA — 3TO

byHKIHM...
1. munmunoB 2. OEIKOB
3.yrJeBo/ioB 4. ButraMHHOB

3. 'moGyna — 3To ... CTPYKTypa OEIKOB.
. IEpBUYHAs 2. BropuuHnas
. TPeTUYHAas 4. YerBepTuuHas

U9 =

3. Knetku ¢ xopomo opopMIeHHBIM SAPOM
. DYKapuOTHI 2. l'ameTsl
. aHadPOOBI 4. ITpokapuoThI

U9 =
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IIpruMepHbIe BONPOCHI ISl MPOBEEHUSI YCTHOIO OMpoca (KOHTPOJIbLHBIX padoT)

3amaun K KOHTPOJIBHOM paboTe 1o Gpusuke:
1) KakoBa 5kecTKOCTb MIPYKUHBI, €CIIH Ipy3 Maccoi 10 Kr pacTaruBaer npyxuHy Ha
10 cm.
1000H/m
2) Kakoii rpy3 Hy>XKHO MOABECUTH K IpykuHE KECTKOCTHIO 1000H/M, yTOOBI
pacTsiHyTh €€ Ha 20 cM.
3) I'py3 maccoii 3 Kr pacTsruBaeT NpykuHy Ha 5 cM. Kakum 1oimkeH ObITh Tpy3,
KOTOPBIN pacTSHET NPYyKUHY Ha 8CM.
4) Kak na3piBaetcst 3aBucumoctb F = kAB maTemaTuke?
5) UTo NpoUCXOAUT C CUIION YIPYTOCTH, €CIU AJIMHA IPYKUHBI YBEIHUUYUBACTCS?
YMeHnbiaercs?
[Tpumepsbl 3a1a4 U BOIIPOCOB K KOHTPOJILHOW paboTe 10 XUMHUH

1) YkaxxuTe, Kakoe BEIECTBO SBJISETCS OKUCIUTEIEM, KAKOE BOCCTAHOBUTEIIEM:

Cu + HNO3 = Cu (NO3)2 + NO + HoO  onpenenute K03 PHUITUEHTH METOOM SJIEKTPOHHOTO
OanmaHca

2) YKaxuTe, KaKoe BEIIECTBO SIBIISIETCSI OKUCIIUTENEM, KAKOE€ BOCCTAHOBUTEIIEM:
NH; + Bro = N2 + NH4Br - onpeznenute k03 puuneHTs METOIOM 3JIEKTPOHHOTO OanaHca

3) Hanmummre ypaBHeHUE MPOTEKAIONICH PEAKIIUU B MOJICKYJISIPHOM M HOHHO-MOJICKYJISIPHOM
Buzie. OOBsicHUTE TOYeMy oHa rpoTtekaet? KapOoHar kanus + rugpokcun 6apus

4) Kako#i THIT KOBJICHTHON CBSI3M — MOJISIPHAS WJTK HETIOJISIPHAS. — B MOJICKYJIaX CJIEIYIONINX

BemecTB? CO2, H2O, HaS, ClO7, PCls? K aroMaM, KakuxX 3JIEMEHTOB CMEIIAIOTCS OOIIHe
AJIEKTPOHHBIE TTIAPBI B 3TUX MOJIEKYyJax?

[Tpumeps! BOITPOCOB K KOHTPOJBHOH paboTe 1o OHOJIOTHH
1.MeToabl IUTOJIOTHH
2. Knerounas teopus T. [lIBanna
3.OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOUHOI TEOpUH
4. XuMU4eCcKue 2IEeMEHTBI KIIETKU
5. XuMHUYECKHUE BEIIECTBA KIETKHU

IIpumepHbIe BONPOCHI 1JI1 KOHTPOJISA CAMOCTOSITE/ILHOI padoThl

1 . Metponorus B npodeccun

2 ®usuka B mpodeccun (3HaueHne HU3NKHU MPU OCBOCHUU TPOPECCHH)
3. [lorpemHocTy n3MepeHui

4. CKOpOCTH B IPUPOJIE U TEXHUKE.

5. lNanuneo 'aniier — oCHOBATENb TOYHOTO €CTECTBO3HAHUS

6. 3HaueHue oTKpbITUH ["anmies

7. Ucaak HproToH — co3aarens KIacCu4eckoi Gu3nKu

8. CuJibl B IPUPOJIE U TEXHUKE

9.VbpTpa3ByK M €ro UCHOJIb30BaHNUE B MEJUIIMHE U TEXHUKE
10.PagrioakTUBHBIE U3JIYYEHUS U UX BO3AECHCTBUE HA KUBBIE OPTAaHU3MBI
1o xumuu

1. Baxxneiime cCoOeIMHEHNs METANIOB U HEMETAJIJIOB B IIPUPOJIE U XO3SMCTBEHHOU
JeSITENIbBHOCTH YeJI0BEKa
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2. [TpupoaHbIe UCTOYHHUKH YTIEBOIOPOIOB

3. Baxkueiime coeJuHEHUSI METAJIJIOB U HEMETAJUIOB B MIPUPOJE U X035 HCTBEHHOI
JeSITETFHOCTH YeIOBEKa

4. Kpucramimyeckue peneTky BEIIeCTB ¢ Pa3InYHBIMEI BHIAMU XUMUYECKOHN CBSI3U
5. Poiib B KJIeTKE HEOPraHUYECKUX M OPTaHUYECKUX BEIIECTB

Ilo 6uonoeuu

1.Bupycsl — Bo30yauTenu nHGEKIMOHHBIX 3a00JICBaHHIA

2.Bupyc ummyHnoaeduiuta yenoeka (BIUY). IMpodpunakruka BUU-undexmu

3. 'eHeTnueckrue 3aKOHOMEPHOCTH CEJIEKLIUU

4.Yyenue H.W. BaBuioBa o 1ieHTpax MHOT0OOpa3usl ¥ MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHui

5.I'unoTe3bl MPOUCXOKACHUS KUZHU

6.I'mo6anbHbIe H3MeHeHus B Ouocdepe o1 BIUSHUEM JESTEIbHOCTH YeTIOBEKa

Tembl pedeparoB

Ilo ¢pusuxe
1 . Metrposnorus B mpodeccuu
2 ®usuka B npodeccun (3HaueHrne GU3NKU MPU OCBOCHUU MPOodeccun)
3. IlorpemHocty U3MepeHU
4. CxopoCTH B IPUPOAE U TEXHHUKE.
5. lNanuneo 'anuneil — OcCHOBAaTeIb TOYHOI'O €CTECTBO3HAHUS
Ilo xumuu
1.BaxkHeimme coeAMHEHNST METAJIJIOB M HEMETAJVIOB B IPUPOJIE M XO35UCTBEHHOM JEATEIbHOCTH
YyeJloBeKa
2. [TpupoiHbIe UICTOYHHMKH YTIJIEBOIOPOAOB
3. BaxHeimune coeMHEHNsI METAJIJIOB U HEMETAIIJIOB B IPUPOAE U XO35IIICTBEHHOMN AESITEIbHOCTU
YeJoBeKa
4. Kpuctaimnyeckue pelieTky BEeIEeCTB ¢ Pa3InyHbIMU BUAAMU XUMHUECKOU CBSI3U
5. Ponp B KJIeTKE HEOPTAaHMYECKUX U OPTAaHUYECKHUX BEILIECTB
I1o 6uonoeuu
1.Bupycbl — B0o30yauTenu nHPEKIMOHHBIX 3a001eBaHU
2.Bupyc ummyHnonedunura yenoseka (BHUY). [Ipodumnakruka BUY-unbexnnn
3. 'eHeTn4eCcKre 3aKOHOMEPHOCTH CEJIEKIIUU
4.Yyenue H.W. BaBunoa o nieHTpax MHOTr00Opa3usi 1 MPOUCXOXKACHUS KyIbTYPHBIX PAaCTCHUN

7.4. OueHoYHbIE CPEACTB /JIs1 MPOBEIEHUsI MPOMEKYTOUYHOM aTTeCTAIMU

HpOMe)KYTO‘IHa}I aTTcCTanusa

N JInunble ITpumepst

®dopma IpaxTryeckuit

3HaHus Ymenus KadyecTBa OLICHOUHBIX
aTTecTaluu OIIBIT (BJIAJIETh)

CTyZAEHTa CpeacTB

HMudpepennn | Kontpons OneHka ymMeHus OrneHka HaBBIKOB Onenka Bomnpocsr:
POBaHHBIN 3HaHMs 0A30BBIX | MIOHUMATh JIOTHYECKOT0 CIIOCOOHOCTH S
3a4er TMIOJIOKCHHUH B CHELHUATBHYIO COIIOCTABJICHUS U TPaMOTHO U P

obnactu TEPMHUHOJIOTHIO XapaKTEPUCTUKH YETKO M3/1araTh
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€CTCCTBO3HAHUA 00BEKTOB MaTtepuali

OueHka yMeHHs O1reHKa HaBBIKOB OreHka 3agaun
penIaTh TUIIOBEIE JIOTHYECKOTO CII0COOHOCTH TIPHJIATAI0TCS
3a7a4d B 00JaCTH MBIIIJICHUS TIPH TPaMOTHO U
npodeccHoHaTbHO | peIIeHUH 3a1a4 B YETKO M3JIaraTh
H IEeSITEIbHOCTH obnactu XOJI pEeTICHUS
npodeccnoHabHON | 3amad B obOnacTu
IESTEILHOCTH npodeccnoHan

HOM
NEeATENLHOCTH 1
apryMeHTHpOBa
Tb PE3yJIbTAThI

7.4.1 IlpuMepHbIe BONPOCHI Jisi NMPOBEAECHUS TMPOMEKYTOYHOH aTTeCTALMHU
(mud. 3a4erT)

1.  Mexanuyeckoe IBWkeHue. MatepuanbHas Touka. Teno orcyera.
2. Tpaekropus. [1yts. Ilepememienne. CKOpocTb.
3. PaBHOyYCKOpEHHOE TIPSAMOJIMHENHOE JBWXKECHHUE. YCKOpeHue. PaBHO3aMmemieHHOE

MPSMOJIMHENHOE IBUKEHUE.
CBoOosiHOE TazieHue Ten. Y CKopeHue CBOOOIHOTO najeHus. BiusHue yckopeHuil Ha
KUBbBIE OPTaHU3MBI.
PaBHOMEpHOE IBHXKEHUE IO OKPYKHOCTH U €ro Xapakrtepuctuku. [lepuo.
VYrnoBas ckopocTs. LleHTpocTpeMUTENnbHOE YCKOPEHHE.
OTHOCUTEIBLHOCTh MEXAaHUYECKOTO JIBHKEHUS. Cll0)KEeHUE CKOPOCTEH.
[Ipuniun unepuuu. 3akonsl HeroToHa.
9.  JIBmeHue Tena noj JeWCTBUEM HECKOJIbKUX CHII. ClI0KEHUE BEKTOPOB.
10. Hmnynbc Tena. 3aMKHyTas cuctemMa. 3aKOH COXPaHEHUSI UMITYJIbCA.
11.  Bbpoynosckoe nmwxkenue. Auddysus. Auddy3us B )KuBOM mpupoe.
12.  Pa3mepsl u Maccsl Mosiekyn u atoMoB. [loctosinnast ABoranpo. MaeanbHblii ras.
13. Tepmoaunamuueckue napameTpsl. JlaBnenue raza. JlaBnenue armocdepsi.
14. Temnepatrypa. TepmoanHamuyeckas mkana KenbpuHa.
15. Temneparypnas mkana Llenscus MeauuuHCKUNA TEPMOMETD.
16. BopasHoit map B atmMocdepe. AOCONOTHas U OTHOCUTENIbHAs BJIAXXHOCTh BO3AyXa.
Touka pocsl.
17. TlpuGopel Uil oOmpeneleHUs] BIAXKHOCTH BO3ayXa. [HWrueHudeckoe 3Hau€HUE
BJIQ)KHOCTHU BO3yXa.
18. XapakTtepucTHka *KUJKOr0 COCTOSIHUS BEeCTBA. bivKHUN MOPSAIOK.
19. CwmaumBanue. Kanmmispaocts. Kanuispasie siBieHus B ObITY, IPUPOJIC, OpraHU3ME
YeJIoBeKa.
20. Kpucrannuueckue u amopdusie Tena. Kpucramiorpadus.
21. Ilepuomgmueckuii 3akoH J[.1. MenneneeBa
22.  Kpucraqamdeckue pemeTku
23. HoHHasg xuMHuuecKas CBSI3b
24. KoBaneHTHas NOJISIpHAS M HENOJISIPHASI XUMHUYECKasl CBSI3b
25. ArperarHble COCTOSIHUS BEIIECTBA
26. YrieBoaopoabl
27. Kunkue BemectBa. Hedthb
28. Teepnoe coctosiHue BemecTBa. JKuakue KpucTaibl
29. Knaccuduxamust HEOPraHMIECKUX BEUIECTB
30. Teopust XUMHYECKOTO CTPOCHUS OpraHn4yeckux coequHenuii A.M.bytiepoBa

34

s

PO




31. Tloaumepsl

32.  Cwmecu BEIIECTB, UX COCTAB U CIIOCOOBI pa3aeICHUs

33. JlucnepcHbI€ CUCTEMBI

34. Xumuueckue peakluuy U uX KiaccupuKanus

35.  CKOpoCTh XMMHUUYECKOHN peaKiuu

36. OOpaTuMble XUMHUYECKHE PEaKIIMK U XUMUYECKOE PaBHOBECHE

37. OKHUCIHUTETBHO-BOCCTAHOBUTENIBHBIE PEAKIUH.

38. XWMHUYECKHE UCTOYHHKHU TOKA

39. Dnekrponus

40. IlpenenbHble U HENPEAEIbHBIE YIIEBOIOPOIbI

41. T'eHeruka yenoBeka

42. Cucrtema KpoBOOOpaIlleHHsI YeT0BeKa

43. BplmenuTenpHas cUCTEMa YEJIOBEKa

44, JlpIxatenbHas CHCTEMa YeI0BEKa

45. 3peHue u cIayX YelloBeKa

46. Bopanblit 6anaHc U QYHKIIMU BOJIbI B OPraHU3ME YeJIOBEeKa

47. Buramunsl. bone3Hu, o0ycloOBIEHHBIE BUTAMHHHON HEJOCTATOYHOCTBIO WM HUX
M30bITOYHOCTHIO

48. Topmownsl. Knaccudukanus u cBOMCTBa TOPMOHOB

49.  ®akTOphl BAUSIOIINE HA COCTOSIHUE 310POBbS

50. Hacnencresenusie 3a001€BaHUS

7.4.2. IlpuMepHbIe IK3aMeHALIMOHHBIE 321241 HA YK3aMeH/1u( 3a4er
1) KakoBa xecTKOCTb NMPYKUHBI, €CIU Ipy3 Maccoil 10 Kr pacTaruBaer npyXuHy Ha
10 cm.
1000H/m
2) Kakoii Tpy3 HYKXHO TOABECUTh K mpyxkuHe kEcTkocThio 1000H/M, dYTOOHBI
pacTsaHyTh ee Ha 20 cM.
3) I'py3 maccoit 3 kr pactaruBaer npyxuHy Ha 5 cM. Kakum jomxeH ObITh rpys,
KOTOPBIN PACTSHET MPYKUHY Ha 8CM.
[Ipumepsl 3a7a4 ¥ BOIPOCOB K KOHTPOJIBHOW paboTe MO XUMHUHU
1) Vkaxure, Kakoe BELIECTBO ABJIAETCS OKUCIUTENIEM, KAKOE BOCCTAHOBUTEIIEM:
Cu + HNO; = Cu (NO3)» + NO + HxO onpenenute KOAOHUIIMEHTH METOI0M
AJIEKTPOHHOTO OanaHca
2) YKaxunTe, KaKOe BELIECTBO SBIISIETCS] OKUCIUTENIEM, KAKOE BOCCTAHOBUTEIIEM:
NH; + Bro = N» + NH4Br  onpeaenure ko3¢ GUIIMEHTB METOIOM 3JIEKTPOHHOTO OajiaHca
3) Hanumurte ypaBHeHHE NPOTEKAIOIIEH peaKkIUH B MOJEKYJISPHOM W HOHHO-
MoJIeKyJIsipHOM BHUe. OObsicHUTE MoYeMy oHa Iporekaer? KapOoHaT kanus + TMIpPOKCUA
Oapus
4) Kakoil TUN KOBaJEHTHOM CBSI3W — MOJIApHAs WM HEMOJisipHas — B MOJEKYJax
cnenytomux BemectB? CO2, H>O, H,S, CLO; PCls? K aromam, Kakux 3JI€MEHTOB
CMEILAIOTCS O0IIME 3JIEKTPOHHBIE MAPhI B 3TUX MOJIEKYynax?
Tembl HHAUBUAYAJIbHBIX POEKTOB

1. BugoBoii cocraB rpuboB r. Cnassncka-Ha-Kybanu CnaBsHCKOTo paifoHa
2. buonormueckue pa3HOBHIHOCTH KaITyCThl B YCIOBHAX roposa CraBsHcka-Ha-Kybann
3. 3HaveHHue JOXKAEBBIX YEPBEH I II0A0POANS TIOYB.
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20.

21.
22.
23.
24,

25.
26.
27.
28.
29.

30.

31.
32.
33.

34.
35.
36.
37.

W3ydenue u aHamu3 BUAOBOTO COCTaBa MOMMEHHOTr0 (puroneHo3a r. CnaBsHcka-Ha-KybaHu
CnaBsiHCKOTO paiioHa

Omnpenenenue noy1eHHON TMHUU

OpueHTHpOBaHKE B IPOCTPAHCTBE

JIBUKEHUE 110 a3UMYTY

['mazomepHas cbeMKa MECTHOCTH

buonorus ¢ ocHOBaMH KOJIOTHH

. MI3ydenwne myroBoro coodmiecTna

. I3yuenue necHoro cooOriecTBa

. Onpenenenre NBETKOBBIX paCTCHUMN

. I3yueHune npucnocoOIeHHOCTH PACTeHUM K cpelie OOMTaHUS

. Onpenenenre HaCEKOMBIX

. Coo011ecTBO MpecHOro BojoeMa

. denonornueckre HAOIIOICHUS B TIPUPOJIC

. UccnenoBanue BIMAHNSA TPAHCIIOPTHBIX JOPOT HA COCTOSHHUE PACTUTEIBLHOTO IIOKPOBa

. MccrnenoBanue BIUSIHUS TPAHCTIOPTHBIX JOPOT Ha (hayHy

. Mcnonb30BaHue TPaBSHUCTBIX JIEKAPCTBEHHBIX PACTEHUN POU3PACTAOIINX HA TEPPUTOPUHU

ropojaa CnaBsinck-Ha-KyOanu

BunoBoe paznoobpa3ue TpaBsiHUCTHIX JIEKapCTBEHHBIX pacTeHuil FOro — Boctounoro
okpyra ropoja CnapsiHicka — Ha - KyOanu

BunoBoii cocras ctpeko3 FOro — Bocrounoro okpyra ropona CnassiHcka — Ha - Kybanu
NxTtnodayna pexu [IpoToka B paitone ropoga CnaBsHcka — Ha — KyOanu

@®akTOpbl aHTPOIIOT€HHOM HAarpy3KH Ha NaMATHUK Mpupoabl CosloBbMHAS polla
[TpumeHeHue AIOBUTHIX JEKOPATUBHBIX PACTEHUH B KIIyMOOBOM O3€JI€HEHUN HACEIEHHBIX
nyHkToB CeBepo-3anaaHoi yactu KpacHogapckoro kpas

Penbed MecTHOCTH U TOpHBIE TOPOJIBI

N3yueHue noyBbl

Meteoposoruueckre HaOIOACHUS

N3ydenue ruipoaornueckux 00beKTOB CYIIH

N3yuenune u aHanM3 BUJIOBOTO COCTaBa MOMMEHHOTO duTorieHo3a r. CinaBsiHcka-Ha-Kybanu
CnaBsiHCKOrO paiioHa

PacnipocTpanenue 6ecro3BOHOYHBIX OMOMHANKATOPOB MOYBKI B CIIaBIHCKOM palioHe
Kpacnonapckoro kpas

MeTonbl u3y4eHus: IpupoObl

Habmronenue 3a HaCEKOMBIMU

JIpeBecHbIe pacTEeHHUsI - UHTPOIYLIEHTBI, UCIIOJIb3YEMBIE B 03€JICHEHNH CTaHMIIbI [lonTaBckoi
Kpacnonapckoro kpas

Pa3nooOpa3ue MuHepaios

Bunosoii coctas noitmeHHoro syra p. [Iporoka B paiioHe X. bapanukoBckuit

BunoBoii coctaB noiMmeHnHoro Jjyra p. [Ipotoka B paitone X. bapanukoBckuit
ATpOTEXHUYECKUH OIBIT 110 BBIPAILMBAHUIO JIyKa Ha M1EPO
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8 JONMOJIHUTEJ BHOE OBECHHEYEHUE JUCHUIIJINHBI

Ipuioxenue 1. Kparkuii KoHCHeKT JeKIMOHHBIX 3aHATHH

Aoepuas u mepmosoepHas IHepeemuka

SnepHslil peakTop — yCTPOMUCTBO, B KOTOPOM OCYILECTBIISIETCSL YIIpaBisieMast siAepHas
LIeNHAs PeaKkiusi, CONMPOBOXKIAAOIIAICS BbIACICHUEM 3HEpruu. [IepBoiil siepHBIN peakTop
noctpoeH B nekabpe 1942 B CIIIA mox pykoBoactBom D. ®epmu. B EBpomne mepsblid
SIIEPHBIN peakTop mylieH B aekabpe 1946 B Mockse non pykoBoacTBoMm M.B. KypuaToga.
CoCTaBHBIMH YaCTSMH JIFOOOTO SIEPHOTO PEAKTOpa SIBIISIOTCS: aKTUBHAS 30HA C SIEPHBIM
TOIUIMBOM,  OKpY)XEHHas  OTpakaTeJeM  HEWTPOHOB,  TEIJOHOCHUTENb,  CHCTEMa
peryaupoBaHusl LEMHOW  peakluu, 3allura, cucrema  ynpasieHus. OCHOBHOM
XapaKTEPUCTUKOU AJIEPHOTO PEAKTOPA SBISETCS €r0 MOIIHOCTbD.

AtomHas snextpoctanius (ADC) — 3eKTpocTaHus, B KOTOPOI aToMHas (siepHast)
sHeprusi mpeobpasyercs B djekTpuueckyro. ['eHeparopom sHepruum Ha ADC sBusercs
aTOMHBIN peakTop. Temnno, KOTOpoe BBIAEHAETCA B PEAKTOPE B PE3YJIbTaTe LIEMHOW peakuu
JCJICHUs SIIEp HEKOTOPBIX TSDKENBIX JJIEMEHTOB IMpeoOpaszyeTcss B dJIEKTpodHepruo. B
ornuuue ot TOC, paboraronux Ha opranudeckoM Tomine, ADC paboTaeT Ha SACPHOM
TorutuBe (B ocHoBHOM 310 233U, 235U. 239Pu).

Brusicnuit u oanvuuit Kocmoc

K rpynme Oonpmmx miaHET OTHOCSTCS IUIAHEThl TUTAHThl U IUIAHETHl 3EMHOMN
rpynmsl. K nepsiM otHOcsAT IOnurtep, CarypH, Ypan, Hentyn u IlnyroH, ko BTOpBIM -
Mepkypuii, Benepy, 3emito u Mapc.

Mansle 1naHersl (AcTepoujibl) — 3TO KOCMHUYECKHE Tejla pa3MepoM B COTHHU
KWJIOMETPOB M MEHbIIe, ABWXKYyIIHecs BOKpyr CoyHIIA MO SIIUINTHYECKUM OpOuTam,
PacroJio’KeHHbIM, B OCHOBHOM, Mexy opoutamu Mapca u lOnutepa. Camble mMalleHbKHE
acTepouibl UMEIOT pa3Mep HECKOJIbKO MeHbIIe 1 kM. UKciio MajbIX MiaHeT ObICTPO pacTeT
IpU TEpPEeXo/ie OT KPYHHBIX K MEJIKUM, KOTOpPBIE YXKE€ MOXKHO CUUTATh KPYHHBIMHU
METEOPUTHBIMH TEIIAMM.

3Be3npl B Hamed [amaktuke «Mimeunsiid [lyTe» 00pa3yroT eauHYI 3BE3IHYIO
CUCTEMY U CIrpPYIIHUPOBAHbBl B CPAaBHUTEIBHO TECHbIE CKoOIUleHUs. Haubonee sipkue u
MAaCCUBHBIE 3BE3/bl, a TaKXe OOJBIIMHCTBO TYMAaHHOCTEW W Halla COJHEYHAs CHCTEMa
HaXOJATCs BOJM3U IJIOCKOCTH, HO OYEHb Jayieko OT HeHTpa [amakTuku. OHU JBUKYTCS
BOKpYT OOILEro LEHTpa TSKECTH, KOTOPbIA 00pa3yercsi OrpOMHBIM CKOILJIEHUEM 3BE3[ B
sape. Bokpyr HeTo u coBepiaeTcs ABUKEHUE BCeX 3Be3/1, B ToM yucie u ConHia.

Xumuueckas ces3b

HNonHass CBsI3b — 4YacTHBIM cCllydall KOBaJleHTHOM, Korja o0Opa3oBaBIIAsCS
AJIEKTPOHHAsI Tapa MOJIHOCTBIO NPHUHAJICKUT O0Jiee DIECKTPOOTPUIIATEIILHOMY aTOMY,
CTaHOBsIEMYCs aHUOHOM. OCHOBOM MJisl BBIJICJICHHS 3TOM CBSI3U B OTJIEIbHBIN TUIT CIY>KUT
TO O00CTOSATENBCTBO, YTO COEAUHEHUS C TaKOW CBS3bIO MOXKHO OINUCHIBaTH B
ANEKTPOCTATUUECKOM MPUOIMKEHNUHU, CYUTAasi MOHHYIO CBS3b 00YCIIOBIEHHON MPUTSKEHUEM
MOJIOKUTEIBHBIX U OTPUIATENIbHBIX MOHOB. B3aummoneiicTBUE MOHOB IPOTHUBOIOIOKHOTO
3HaKa HE 3aBUCUT OT HANpaBlIEHUs, a KYJIOHOBCKME CHJIbI HE 00JaJal0T CBOMCTBOM
HacChIIIEHHOCTH. [103TOMY Kak1blii HOH B HOHHOM COEIMHEHHH IPUTATMBAET TAKOE YUCIIO
MOHOB TPOTUBOIOJIOKHOTO 3HaKa, 4TOObl oOO0pa3oBajach KpUCTAUIMYECKas peIIeTKa
MOHHOTO TUMa. B MOHHOM KpucTae HeT MoyieKyl. KaXaplil HOH OKpYXEH OINpeaeIeHHbIM
YICIIOM HOHOB JPYroro 3Haka (KOOpJMHAIMOHHOE 4YHCJIO HOHA). MoHHBIE mapbl MOTYT
CYILIECTBOBaTh B ra3000pa3HOM COCTOSIHUM B BHUJE MOJSIPHBIX MOJIeKyl. B razoobpaznom
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coctossHuu NaCl umeeT mumnonbHbIH MOMeHT ~3-1072° Kim, uTto COOTBETCTBYET CMELICHHIO
0,8 3apsyia snekTpoHa Ha JuiHYy cBsaszu 0,236 uM ot Na k Cl, 1. e. Na®3*C1%8-,

Merannuueckass CBsSI3b BO3HMKAaeT B pe3yJibTaTe YacCTUYHOM JIeJOKaIu3aluu
BaJICHTHBIX DJICKTPOHOB, KOTOPBIE JOCTATOYHO CBOOOJHO JIBUXKYTCS B PEIIETKE METAILIOB,
AMEKTPOCTATHYECKH B3aUMOJIEHCTBYS C MOJOKHUTEIBHO 3apssKeHHBIMU HOHaMU. CHITBI CBSI3U
HE JIOKaJW30BaHbl U HE HAIPaBJICHBI, a JCTOKAIN3UPOBAHHBIE JJICKTPOHBI 00YCIOBINBAIOT
BBICOKYIO TEIUIO- U JJIEKTPONpOBOAHOCTh. Bomoponnas cBs3b. Ee oOpa3zoBanue
OoOyCJIOBJIGHO Te€M, 4YTO B pe3yjbTaTe€ CHUJIBHOTO CMEIIECHUS DJIEKTPOHHOW TMaphl K
ANIEKTPOOTPHUIIATEILHOMY  aTOMy  aToM  Bojopoja, oOmamaromuil  3hPeKTUBHBIM
MOJIOKUTETBHBIM 3apsiIOM, MOXKET B3aUMOJICUCTBOBATH C IPYTUM 3JIEKTPOOTPUIATEIHLHBIM
atomoM (F, O, N, pexe Cl, Br, S). DHEeprus Takoro 3J1eKTpOCTaTHIECKOTO B3aUMOJICHCTBUS
cocrapiusger 20-100 kJ[x-Mons'. BomopomHble CBS3M MOTYT OBITh BHYTPH- H
MEXMOJIEKYISIPHBIMU. BHYTpUMOJIEKYyIIsIpHasl BOJOPOAHAs CBSI3b 00Opa3yeTcs, Hampumep, B
alETUJIAIETOHE U COMPOBOXKIAETCS 3aMbIKAHUEM ILIHKJIA.

T'enemuxa

I'enetnka — HayKka 0 HACJICICTBEHHOCTH u
U3MEHYUBOCTU. Hacneocmeennocms OOBIMHO OMNPEIEIISIOT, KaK CIOCOOHOCTh OPraHU3MOB
BOCIIPOU3BOJIUTE ceOe MOJ00HOE, KaK CBOWCTBO POIUTEIILCKUX OCOOel IepenaBaTh CBOM
MPU3HAKA W CBOWCTBA TOTOMCTBY. OTHUM TEPMHUHOM ONPEACISIOT TakkKe CXOACTBO
POJICTBEHHBIX 0CO0€H MeXIy COOOM.

Y. JlapBuH OTME€YaJl, YTO NOTOMKH, KaK IPaBUIO, HE SBIAKOTCS TOYHOW KOIHEH
POIUTENBbCKUX ocobeii, TaK Kak Hapsy c HACJICICTBEHHOCTBIO UM
MIPUCYINA UBMEHYUBOCHb, KOTOPAs TIPOSIBISETCS B  PA3IUYHUAX OTACIBHBIX OPraHoB,
MIPU3HAKOB WJIM CBOMCTB, WJIM KOMIUIEKCA UX Y TOTOMKOB IO CPaBHEHUIO C POJIUTEISIMU U
POJICTBEHHBIMH OCOOSIMHU.

3amavueli TCHETUKU SBIACTCS M3y4YeHUE TEepeaadynd HACIeJACTBEHHOCTH OT POAMTENICH
nmoToMKaM. [IpeeMCTBEHHOCTh MeEXAy TOKOJCHHUSMU OCYIIECTBISETCS IMyTEM IOJIOBOTO,
0ecronoro  WiIM  BETETAaTUBHOTO  pa3MHOXEHWsA. [Ilpy  TOIIOBOM  Pa3MHOKEHUU
BO3HMKHOBEHHE HOBOT'O TOKOJICHHUS MPOUCXOIUT B pPE3yJbTaTe CIUSHUS MATEPUHCKOU H
OTIIOBCKOM TIOJIOBBIX KJIETOK, MO3TOMY TMOTOMKH HECYT MpPHU3HAKH OOEHUX POIUTEITHCKHUX
dbopm. I[lonoBBIE KIETKM COCTABISIIOT HUYTOXKHO My JOJI0 MHOTOKIETOYHOTO
opranuzma. OHHM COAEPKAT HACIEOCMBEHHYI0 UHGDOpMayuo COBOKYITHOCTb T€HOB €IUHUII
HacneacTBeHHocTU. HacnencTBeHHas uHpopmalus onpeaesieT YeTKUM TIaH OHTOTeHe3a, B
MpoIecce KOTOPOTO pa3BUBAOTCA U (OPMHUPYIOTCS crenuduueckue uisi TaHHOM 0coOH
CBOMCTBA U IPU3HAKH.

M. E. Jlo6amoB maet cienyroiiee onpeaenenue: «HaciencTBEeHHOCTBIO Ha3bIBACTCS
CBOMCTBO  OpraHu3MoB  oOecrmeuWBaTh  MaTepHAIbHYIO U (YHKIHMOHAIBHYIO
MPEEeMCTBEHHOCTh MEXKJy IIOKOJICHHSIMH, a Takke OOYCJIOBIMBATh crienudpuueckuii
XapakTep UHAUBUIYAIBHOTO Pa3BUTHSI B ONPEICTICHHBIX YCIOBUSAX BHEIIHEU CPEIbI.

Hapsiny ¢ TepMHHOM «HACJIEACTBEHHOCTh» B T'€HETUKE MPUMEHSIOT TEPMHUHBI
«HACJICIOBaHHWE» U «HACIEAYyeMOCThb». Hacnedosanuem HA3pIBAIOT TPOIECC TEpeaadu
HACJICICTBCHHBIX 3a/IaTKOB WJIM HACJIEACTBEHHOW HWH(OpPMAIMK OT OJHOTO IMOKOJICHUS
IpYromMy, B pe3yiabTaTe 4ero y MOTOMKOB (OPMHUPYIOTCS ONpeleleHHbIe TpPHU3HAKH |
CBOMCTBA, MPUCYIIHUE POIUTEIHLCKUM 0CO0sSM. TepMHUHOM «HACJIeTyeMOCTh» 0003HayYal0T
JIOJTI0 TEHETUYECKON M3MEHYMBOCTU B O0MICH (HEHOTHUIMYECKOW M3MEHYMBOCTH MPU3HAKA B
KOHKPETHOW MOMYJISIIAA KUBOTHBIX HIIN PACTCHU.
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JIUCT
u3MeHeHul pabodel yueOHOU IporpaMMBl IO TUCIUTLIAHE
BJ1.06 EcrecTtBO3HAHUE

JIOIOJIHEHUSA ¥ U3MEHEHUs, BHOCUMBIE B pabouyio porpamMMmy AMcIUILIHbl Ha 2016/2017
Y4.L.

OcnoBanus BHecenus | Paspen PI1JI, B KoTopsIit ConeprxaHue BHOCUMBIX
JIOTIOTHEHANA U BHOCATCS U3MEHEHUS JIOTIOJTHEHU, U3MEHEHHUIA
M3MEHEHHU I
[Ipennoxenue
paboronarens
[Ipennoxenue
COCTaBUTEJIS
[IPOrpaMMBI
ITpuobperenue HoBo#t | 11.5. [lepeyeHs OCHOBHOM M OOHOB/IEHME CTIHCKA
NTATEPATYPBI, IOIOJIHUTETBEHON yueOHOH JIUTEepaTyphl
| OOHOBIIEHME MEPeYHs | IUTEepaTypHl, HEOOXOAUMOM Jis
nmureparypsl ObC OCBOCHMS TUCLUILIAHEL  *
/‘?
CocTaBuTens: MpenoaaBaTess £ "/‘/ N.H. Cepbuna
TOJIITHCh

YTBep)KIlCHa Ha 3accJaHuUu l'Ipe,[[MeTHO-HPIKJIOBOﬁ KOMMCCHU €CTECTBEHHO-OMOIOrHYEeCKUX

IACUUILINH, (GU3HYECKOM KyJbTypsl M CHELHAIbHBIX AUCHUIUIAH  CIEIHATBHOCTH
dusnyeckas KyJIbTypa
nportokoa Ne 1 ot «29y 08 2016 . . ;

IIpencenarens npeaMeTHOM (IIUKIIOBOM) KOMUCCHH
€CTECTBEHHO-OMOIOrMYECKUX TUCIUILINH,

(pu3nYecKol KyIbTypBl ¥ CHEHUATBHBIX TUCIHATLIAH O/
crnenranbHOCTH Ou3ndeckas KyiabTypa 7 7" AA. Toxko
> «9» 08 2016 1.

Haganpauk YMO dunmnana C %{ A.B. bapanos
! T
«29» 08 2016 .

3aBenyronas 6ubnuorexoit punuana M.B. ®ydanbko

/ V / «29» 08 2016 . .
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Peuensus
Ha pabouylo porpamMmy 1o JUCLHUILIAHE
BJ1.06 EcTtecTBO3HAHHE
IUIsl CpeIHero Mpo(decCHOHAIBHOTO 00pa30BaHys 1O CIIeUATbHOCTH
44.02.01 omxonsHOE 0OpazoBaHme
pazpaboTuuk: npernoaasares [0xko ALA.

Pabouas nporpamma yvebHo#t aucuunmuusl BJ.06 EctectBo3Hanue paspaboTaHa Ha OCHOBE
TpeOoBaHHH  (emepaJbHOTO  TOCYIapcTBEHHOrO  00pa3oBaTelbHOrO  CTAHAApTa  CPEIHEro
npodeccruoHanbHOro 0bpasoBanus mo cuennansHOCTH 44.02.01 JlomkoasHOE 00pa3oBaHue

Llenpro maHHOH ImporpamMMsl sSBJIseTCS GOPMHUPOBAHHE Y CTYAEHTOB CHCTEMBI 3HAHUM, YMEHUH U
BJIA/ICHHM: OCBOCHHE 3HAHHUH O QyHIaMEHTANBHBIX QU3MYECKUX, XUMUYECKUX B OMONIOrHYeCKHX 3aKOHaX
M NPUHIMNAX, JeKaIlHX B OCHOBE COBPEMEHHOM €CTECTBEHHOHAyYHOM KapTHHBI Mupa; Hauboee
BaKHBIX OTKPBITHAX, OKa3aBUIMX OIpeJeNsiolee BIUsSHIE Ha Pa3BUTHE TEXHUKH W TEXHOJIOTHH; METOax
HAayqHOTO [IO3HAHMS T[IPUPOJBI; OBJNAJEHHE YMEHHUSMM TIPOBOIWTH HAONIONEHMsA, IUIAHUPOBATH W
BBINOIHATE 3KCIIEPUMEHTEI, BBIIBUTAaTh THIIOTE3bI U CTPOUTH MOJEITH, TPHMEHSATE ITOJYUYeHHBIE 3HAHUS T10
u3uke, XAMUH ¥ OHOJIOTHH ISt OOBACHEHUS ABJIEHHNA U CBOWCTB BElIECTB; MPAKTHYECKH MCIIONB30BaTh
3HaHWUS N0 QU3KKe, XUMHUHE U OHOTOTUH; OIIEHUBATh JOCTOBEPHOCThH €CTECTBEHHOHAYYHON MH(OpMAaHy;
pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYallbHBIX H TBOPYECKHUX CHOCOOHOCTEH B Impolecce
nprHoOpeTeHUsl 3HaHMH M yMeHMH 1no (u3mMKe, XHMHH H OHOJIOIMH C WCIOJIB30BAHHUEM PA3IMYHBIX
HCTOYHUKOB HH(POPMAIIMK H COBPEMEHHBIX HWHGOPMAI[HOHHBIX TEXHOJIOTHI; BOCIITAHHE YOEKIEHHOCTH
B BO3MOXKHOCTH I103HaHWs 3aKOHOB IIPUPOIBI, HCTIONB30BaHUS JOCTHXEHUN B 00MacT QU3HKH, XUMUK U
Orosnoruu Ha 611aro pa3BUTHA YEIOBEYECKON LUBHIN3AINN; HEOOXOIMMOCTH COTPYIHMYECTBA B IIPOIlecce
COBMECTHOTO BBIIOIHEHHS 3a/1a4, YBAKHTEILHOTO OTHOIIEHHS K MHEHHIO OIIMOHEHTA MPU OOCYKIEHHH
npobeM ecTECTBEHHOHAYYHOTO cofepkanusi, B cootBeTcTBruH ¢ GI'OC CIIO.

OcHoBHOE conepxaHue pabodelt MpPOrpamMMBl COCTABISIFOT TEMAaTHKa TEOPETHYECKOTO Kypca
U3y4yaeMOH DHMCIHMIUIMHBI, TEMATHKa M METOIMYECKUE YKa3aHUS [TO BBHINOIHEHHIO NMPAKTHYECKHX paboT.
Takas ctpykTypa mocrpoenus yueGHOTO IpeaMera CrocoOCTBYeT (GOPMHEPOBAHUIO €CTECTBEHHOHAYYHBIX
M 3KOJIOTHYECKUX 3HAHUM.

[TomuMO OCHOBHOrO cozepkaHus pabodasi MporpaMma BKIFOYAET HEOOXOAMMBIE CBEAEHHS IS
paboThI MIpenofaBaTens H 3afaHus Al MPaKTHYECKAX M CAMOCTOSTEIBHBIX paboT, OIEHOYHBIE CPe/ICTBA
TEKYWIETO KOHTPOJIS  yCIeBaeMOCTH, y4eOHO-METOAMYeCKoe M HHQopMalnHoHHOe obecredeHue
JUCIATITHHEL E ;

Kaxnerif u3 paspgenos, HpHBENEHHBIX B [POrpamMme, BKIIOYAET ONTHMANLHOE CONepKaHHE,
KOTOpOe B I€l0M paboTaeT Ha KOHEYHBIM pe3ylsrar Mo H3YYEHHIO TeopeTqucmx H TPUKIaTHBIX
acMeKTOB METONMYECKOH pabOThI Ielarora eCTeCTBEHHO-OHOTOrHIECKUM THCITHILTHHAM.

Mexay pasaenamu nenecoobpa3Ho MPOBEAEHO  paclpefeieHHe KOIMYeCTBA 4YacoB H
TPYJOEMKOCTH, 4TO [aéT BO3MOXHOCTH B TIOMHON  Mepe HCTIONB30BATE  TEXHMYECKHE CPeICTBA H
obopynosanue, hopmupyer HEOOXOIHMbIE 3HAHHUS 1 YMEHUS.

Temarvka npakThyeckux pabOT COOTBETCTBYET TpPEOOBAHUSIM MMOATOTOBKH BBIIYCKHHMKA 110
cneruansaocTH 44.02.01 JlomkonsHoe 06pazoBaHue.

Y4eOHBIM IJIaHOM IIPEe1yCMOTPEHE! TEKYIIas ¥ IPOMEKXYTOUHast POPMBI KOHTPOJIS YCIIEBAEMOCTH.

OreHOYHbIE CPEICTBA IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, TIPOMEXYTOUHOH aTrTecTallly 1o
UTOraM OCBOEHUS JUCIUIIMHEI BKIIOYAIOT TECTOBBIE 3a/1aHUs. OIICHUBAHUE MTPAKTHYECKHX paboT,
IMHICHMEHHBIA KOHTPOJIb, YCTHEIM OIpocC, pedepar U IeMOHCTpalUs NIPAKTHYECKHX HABBIKOB.

Pabouas mporpamma codueTaeT AOCTYIHOCTb S3bIKA W CTHJIS M3JIOKEHHUS C MCIOJIb30BAHHEM
HayYHON TEPMHHOJIOTHH.

Pabouas mporpamMma MOIHOCTBIO OTBeYaeT coBpeMeHHBIM TpeboBarusm OT'OC CIIO, 6a3ucuomy
y4eOHOMY mnIaHy, NpHUMEpHOH 0O0pa30oBaTeqbHON MNporpaMMe M MOXET OBITh HCIONb30BaHa I
obecrnieuenus OCHOBHOH 00pa3oBaTenbHOM mporpaMMmbl 1o crnenmanbHOCTH 44.02.01 JlomkonbHoe
obpasoBaHue, a TaKXkKe COBPEMEHHBIM TPeOOBaHHAM PhIBKA TP R

Penensenr:
Havansnuk YO agMuHHCTpanuu

MO BbproxoBenkuit paiioH O. II. bypxaun




Penenszus
Ha pabouyro MporpamMmy 1o JUCHUILUTHHE
B/1.06 EctecTtBo3nanmne
IJ1sl CPEHEro NMpogecCuoHaNIBHOr0 00pa30BaHuUs 110 CIIEIHATBHOCTH
44.02.01 doukonbsHOE 0Opa3oBanue
aBTOpa-cocTaBuTeNs npenoaasarens [oxko A.A.

Pabouas mporpamma ygeGHoi nucrmrmmmuer BJ[.06 EcrecTBo3Hanwe — paspaGoraHa Ha OCHOBE
Tpebosannit ®I'OC cpenpero obmero o6pa3oBaHus, NPEAbABISEMBIX K CTPYKTYpE, COACPYKAHHIO H
pesynbraraM OCBoeHHMs YydeOHoW mucnumumesl  BJ[.06 EcrectBo3Hanme, B COOTBETCTBHH C
PexomeHlalMssMKU O OpraHM3alMH TOMy4YeHHs CpelHero obuero oOpa3OBaHHS B MpeieNax OCBOSHHS
00pa3oBaTeNbHBIX MPOTPaMM CpeaHero NpodeCcCHOHATLHOrO 00pa3oBaHHs Ha 6ase OCHOBHOTO OOIIEro
oOpasoBanus ¢ y4etom TpeOopauuii (henepasbHBIX TIOCYIAPCTBEHHBIX O00Opa3OBarTe/IbHEIX CTAHIAPTOB
cpeanero mpodeccuonansHoro obpaszosanusi (PI'OC CIIO) cmenmansrocty 44.02.01 JlomkombHOe
obpazoBaHue

Llensto naHHOM TporpaMMBl sBIsieTcst (POPMHPOBAHHE Y CTYAEHTOB CHCTEMBI 3HAHMH, YMEHHI W
BIIaJICHUN B 00JIACTH €CTECTBEHHOHAYYHBIX 3HaHWM B cooTBeTcTBHH ¢ ®T'OC CIIO.

B mporpamme oTpakeHb! BaXHEHIIHME 3aladH, CTOSLIME MEPEd SKOJIOrHeH, pelleHHe KOTOPHIX
HANpaBICHO Ha palMOHATBHOE IMPHUPOIOIOJL30BAHKE, Ha OXpaHy OKpPYKAMOMIEH Cpelsl W CO3JaHHe
3JI0poBRECOeperarolieii cpeasl 00UTaHus YeI0BeKa.

IIporpamma yuebuo#t mucuummuasl «ECTECTBO3HAHWE» SBJIAETCS OCHOBOM IUI pa3paboTKH
pabo4mX mporpamMM, B KOTOPHIX Hpo)ecCHOHAIbHBIE 0Gpa3oBATENbHbIE OPraHM3AIMH, PeaTH3YIOMHe
00pazoBaTeNbHyIO MporpaMmy cpejiaero obmero obpasosaniis B npenenax ocsoerust [IIICC3 CIIO Ha
Gase  OCHOBHOrO  oOOmero o06pasoBaHms, YTOYHSIOT COAEpXAHWE yd4eOHOTO  MarepHaia,
MOCTIEI0BATEILHOCT €r0 U3YHEHHs, paclpe/ieNieHne y9eOHbIX 4acoB, TEMATHKY pedepaToB (I0KIagoB),
BUJIBl CaMOCTOSTENBHBIX PabOT, y4WThIBas CHENH(UKY IIPOrpaMM I[OATOTOBKH KBATU(DHIMPOBAHHBIX
paboumX, CIYKAIUX U CIEIMATHCTOB CPEJHEr0 3BEHa, OCBAUBAEMON MPOMECCHH HIIH CIELHATBHOCTH.

ITomumo ocHOBHOrO comepxaHms pabodas MporpamMma BKIIOYAaeT HEOOXONHMBble CBEIEHHS JIs
pabOTHI MperIojiaBaTens U 3a1aHus JUIA IPAKTHYECKHX M CaMOCTOSTENBHBIX PabOT, OIEHOUHbIE CPeNCTBA
TEKYIIEro KOHTPOJs YCIEBAEMOCTH, y4eOHO-MeTOonu4eckoe W HHGPOPMALMOHHOE oOecredyeHHe
JUCHUTUIAHBL.

Kaxaplii W3 pasjenos, NpUBENEHHBIX B TPOTPaMMe, BKIIOYAET ONTHMATBHOE COJIEpIKAaHHE,
KOTOpO€ B 11e/1I0M paboTaeT Ha KOHEYHBI! pe3yasTaT 10 3KOJOTHH.

Mexny pasgenamu nemecooOpa3sHO MPOBEAEHO paclpefie/ieHHe KOIMYeCTBA YacoB U
TPYAOEMKOCTH, YTO [a€T BO3MOXHOCTH B IIOJHOM MeEpe HCIIONb30BaTh TEXHHYECKHE CpEeACcTBa U
obopynosanue, GopMuUpPyeT HEOOXOTHMEIE 3HAHHUS H YMEHHS. . o

Temarnka mnpakTHaeckux paboT. COOTBETCTBYET Tpe6oaamnm TIOATOTOBKH BEITYCKHHKA I10
cnequaneHOCTH 44.02.01 JlomkonbHoe 06pa3oBanue.

VY4eOHbIM IIIAHOM MPETYCMOTPEHBI TEKYIIAs U IPOMEKYTOYHAS (POPMbI KOHTPOJIS YCIIEBAEMOCTH.
O1eHOYHBIE CPEICTBA IS TEKYINEr0 KOHTPOJIS YCIIEBAEMOCTH, TPOMEKYTOUHOH aTTECTAllMH| IO HTOTaMm
OCBOCHUSI JUCLHUIIMHBI BKIIOYAIOT OLEHMBaHHE IIPaKTHYeCKMX paboT, yCTHBIH ompoc, pedeparoB u
JEMOHCTPALIMIO [PAKTHYECKHX HABLIKOB. _

Pabouas mporpamma coderaer DOCTYNHOCTH S3blKa M CTHIS M3J0XKEHHMA C MCIONB30BAHHEM
Hay4YHOW TEPMUHOJIOIUH.

Pabouas mporpamMma nonHOCTEIO OTBe4aeT coBpeMeHHBIM Tpebosanuam, ®TOC CIIO, 6azucHoMy
yueOHOMY IIaHy, TpPHMEPHOM o0pa3oBaTelbHON IIporpaMMe W MOXET ObITh HCIONB30BAHA JUIs
obecredeHrs OCHOBHOM 00pa3oBarenbHOM Mporpammbl no cnemuanbHoctd 44.02.01 JlomkomsHOe
oOpa3oBaHue.
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