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1 IACIOPT PABOYEN NPOT'PAMMBI YUEBHOM JUCIIUITIINHBI

1.1 O6s1acTh NpMeHeHUs1 y4eOHOi NPOrpaMmbl

PaGouass mporpamMma yuyeOHON JUCHUIUIMHBI €CTECTBO3HAHUE SIBJISIETCA YaCTbIO
OCHOBHOHM mpodeccroHaIbHOM 00pa3oBaTENbHOW MPOrpaMMOil B COOTBETCTBUU C
@denepaibHBIM TOCYIAPCTBEHHBIM 00pa30BATENBHBIM CTAHJAPTOM CpPEIHEro (TOJHOIO)
obmiero o6pazoBanust 1 deneparbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIbHBIM CTaHIAPTOM
(manee ®I'OC) mo CcHENMUAIBHOCTH CpPEIHEro MpoQecCHOHaTLHOTO o0pa3oBaHUs (janee
CIIO) nns cnieumnanbrocTH 40.02.01 [IpaBo u opranuzaius CoUuaIbHOTO 00eCTICUCHUS

B ocHoBe yueOHOUW aucuumivHbl «EcTecTBOo3HaHWME» JIEKUT YCTaHOBKAa Ha
dbopMupoBaHue y 00y4aeMbIX CHUCTEMbl 0a30BBIX MOHATHIA (PU3UKH, XUMHHA ¥ OWOJOTUU U
MpeICTaBIEHUN O COBPEMEHHOI eCTeCTBEHHOHAay4YHOM KapTHHE MHUpa, a TakKe BhIpabOTKa
YMEHHUI MPUMEHATH MOJyYEHHbIE 3HAHUS, KaKk B MPOo(ecCUOHANbHON NEeATENbHOCTH, TaK U
JUTSL PEIICHUS] )KU3HCHHBIX 3a71a4.

MHorue noyioKeHus1, pa3BUBaEMbI€ €CTECTBO3HAHUEM, PACCMATPUBAIOTCSI KaK OCHOBA
CO3/IaHMSI U UCTIOIBH30BaHUSI MHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHoioruit (UKT)
— OAHOro wu3 HaumboJee 3HAYUMBIX TEXHOJOTUYECKUX JOCTHKEHUH COBPEMEHHOM
IUBUITU3AIINN.

B ecrectBozHanuu (HpopMHUpPYIOTCS MHOTHME BHIBI JEATEIbHOCTH, KOTOpPbIE HMEIOT
MeTa MpeaMeTHBIM xapakTep. K HUM B NEpByIO odYepeab OTHOCSTCS: MOJETUPOBAHUE
OOBEKTOB W TPOIECCOB, MPUMEHEHHUE OCHOBHBIX METOJOB IIO3HAHUS, CHUCTEMHO-
WH()OPMAIMOHHBIN aHanMu3, (HOPMYITHUPOBAHWE THUIOTE3, AHAIM3 W CHHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATU3allls, BBISIBICHHE NPUYUHHO-CICJACTBEHHBIX CBSI3€H, MOHUCK
aHaJIOTOB, YIpaBlieHHE OOBEKTaMU M TporeccamMu. VIMEHHO 3Ta AUCIUIUIMHA MO3BOJISET
MO3HAKOMUTH YUalIUXCsl C HAYYHBIMUA METO/IaMH ITO3HAHUS, HAYYUTh UX OTIUYATh TUTIOTE3Y
OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

EctectBo3Hannme umeeT oueHb  OONBIIOE W BCEBO3pACTalollee  YHUCIO
MEXIUCIUILUTMHAPHBIX CBS3€H, MpUYeM Ha YpPOBHE, KaK IMOHATUHHOTO amnmapara, Tak |
uHcTpymeHTapusi. (CkazaHHOE TMO3BOJIIET paccMaTpuBaTh €CTECTBO3HAHUE KaK MeETa
JTUCIUILIMHY, KOTOpasi MPeJ0CTaBIsAeT MEKIUCIUTUTMHAPHBIN S3bIK JJI ONMUCAHUS HAYYHOU
KapTUHBI MUpA.

N3yuenue ecrectBo3HaHUS B PO(HECCHOHATBHBIX 00Pa30BATEIIBHBIX OPTraHU3AIMIX,
peann3yomux 00pa3oBaTeIbHYI0 MPOrpaMMy CpeIHEro o0Iiero oopa3oBaHus B Mpeiesax
ocoenus OITOII CITO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHusi, UMEET CBOM OCOOCHHOCTHU
B 3aBUCUMOCTH OT MNpoQmisi MpoPecCHOHATBLHOTO O0pa3oBaHUS. OTO BBIpAKaeTCs B
COZIEpXaHUU OOY4YEHHUsI, KOJMUYECTBE YaCOB, BBIACISEMBIX HA HM3YYEHHE OTIEIbHBIX TEM
MporpaMMbl, TJyOWHE WX OCBOEHHS Yy4YalIUMHUCSA, OObEME W XapakTepe NIPaKTHUYECKUX
3aHSTHI, BUJIaX BHEAYTUTOPHON CaMOCTOSITENIbHON paboTHhI.

TeopeTnueckue CBEIECHHUS MO E€CTECTBO3HAHUIO JOMOJHSIOTCA MPAKTUYECKUMHU H
1a00paTOPHBIMHU pabOTaMHU.

1.2 MecTo IMCUMIUIMHBI B CTPYKType MPOrpaMMbl NMOJATOTOBKH CHENHMAJIUCTOB
Cpe/iHero 3BeHa

HNuctunnuaa  «EctecTBo3HaHWe»  BXOAUT B 0a30BbIM  Y4EOHBIM  ITUKII
(001meoOpazoBaTeNbHBIC MUCHIUIINHBI) MPOTPAMMBI ITOATOTOBKU CIIEIIUATHCTOB CPETHETO
3BEHA.



1.3 Heau u 3agauum JUCHUIUVIMHBI - TPeOOBaHHUsI K pe3yJbTaTaM OCBOEHWHS
JUCHUILIMHBI:

Conepxanue mporpammbel  «EcTecTBO3HaHWe» HANpaBIIEHO HA  JOCTHIKEHUE
CIEAYIOIIUX Yeel:

- OCBOGHHME 3HaHMUM O (yHIaMEHTAIBHBIX (U3UYECKUX, XUMHUYECKHX U
OMOJOTMYECKUX  3aKOHaX W MNPUHIUINAX, JIeKANMX B OCHOBE COBPEMEHHOU
€CTECTBCHHOHAYYHOM KapTUHBI MHpaA; HAMOOJIee BAXKHBIX OTKPBHITHSAX, OKa3aBIINX
OTpeNeNsAoNIee BIUSHUE HAa pa3BUTHE TEXHUKH M TEXHOJIOTHH; METOJaX HAy4YHOTO
MO3HAHUS TTPUPOJIBL;

- OBJAQJICHWE YMEHUSMH TPOBOJIUTH HAONIOACHWS, IUIAHUPOBATh W BBIOJHSTH
AKCIIEPUMEHTHI, BBIJIBUTATh THIOTE3bI U CTPOUTH MOJICTH, MPUMEHSTh MOJIYYEHHBIE 3HAHUS
mo ¢u3uKe, XUMHH U OHOJIOTHH JUIsl OOBSICHEHUS SBJICHUH W CBOWCTB BEIECTB;
MPAKTUYECKU HWCIOIh30BaTh 3HAHUS 10 (u3uke, XUMHUM U OHOJOTHH; OIEHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(OpMAIIHH;

- pa3BUTHE IIO03HABATEJIbHBIX WHTEPECOB, HWHTEIUICKTYAIbHBIX M TBOPYECKHUX
CHOCOOHOCTEH B TMporecce MPHOOPETeHUS 3HAHWA W YMEHUH 10 (U3HKE, XUMHH U
OMOJIOTUM C WCIIOJNIb30BAHUEM PA3JIUYHBIX HCTOYHUKOB HH(POPMAIUU U COBPEMEHHBIX
WH(pOPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIHUTaHHUE YOEKIECHHOCTH B BO3MOXXHOCTH TIIO3HAaHUS 3aKOHOB MIPHUPOJIBI,
WCIIOJI30BAHMSI JJOCTIKEHUH B 00JacTH (PU3WKHU, XUMUW ¥ OMOJIOTUM Ha OJIaro pa3BUTHS
YEJIOBEUECKON ITUBUIIM3AIMN; HEOOXOIUMOCTH COTPYIHHUYECTBA B MPOIECCE COBMECTHOTO
BBITIOJTHEHUS 3aJ1a4, YBAKXUTEIHLHOTO OTHOIICHUS K MHEHHUIO ONIMOHEHTA MPHU OOCYKICHUH
mpo0JIeM €CTeCTBEHHOHAYYHOTO COJIEPKAHUS; TOTOBHOCTH K MOPATbHO-ITHYECKOU OIEHKE
WCIIOJIb30BAHMSI HAYYHBIX JIOCTHKCHHM, YyBCTBA OTBETCTBEHHOCTH 32 3AIUTY OKPYKAIOIIEH
Cpenbl;

- HWCTOJB30BaHUE MPUOOPETEHHBIX 3HAHWNW U YMEHUU JUIS PEIICHHs] TMPAKTUISCKUX
3aJa4 B IIOBCEIHEBHOM JKH3HHM, oOecrieueHuss O0e30I1aCHOCTH COOCTBEHHOH JKH3HHU,
palMoOHAIBLHOTO TPHUPOJOTOIb30BAHUS U OXPaHBl OKPYXKAKOIIEH Cpeabl, BO3MOXHOCTh
MPUMEHEHMs] 3HAHWUW TpU  pelIeHWH  3a7]ad, BO3HHMKAWIIMX B  IOCJICAYIOIICH
po¢eCCHOHANTBHOM IeATEIbHOCTH.

B mporpammy BKIIIOUEHO COJAEpIKaHWE, HANPABICHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETCHIINI, HeoOXoauMbIX s kadecTBeHHOro ocBoeHusi OIIOIT CITIO na
0a3e OCHOBHOro o0Omiero oOpa3oBaHUs C TOJYYEHHEM CpEIHEro oOIero oOpa3oBaHUS;
MpOrpaMMbl  TIOJTOTOBKH  KBaTU(UIIMPOBAHHBIX pabOUMX, CIYXKAIIUX, M[POTPAMMBI
MOATrOoTOBKM cnienuanuctoB cpeanero 38eHa (IITIIKPC, ITICC3).

OcBoeHne coaepkaHusi yuyeOHOW AMCIUIUIMHBI «EcTecTBo3HaHme» oOecreunBaeT
JTOCTHKEHUE CTYJAECHTAMH CISAYIOIINX PE3yIbTaTOB:

JAUYHOCTIHBIX:

- YyBCTBO TOPJIOCTH M YBAXEHHUS K UCTOPUM U JTOCTHIKEHUSIM OTEYECTBEHHOW HAYKU;
IrpaMOTHOE TIOBEJeHHE B MPO(EeCCHOHAIBHON IEATEILHOCTH M OBITY MpH OOpPAIICHHH C
npudopamMu U yCTPOUCTBAMU;

- TOTOBHOCTh K TIPOJIOJDKCHHIO OOpa3oBaHWsA U TIOBBIIICHUS KBaTU(UKAIIUU B
n30paHHON TPO(DECCHOHAIBHOM ACATEILHOCTH U OOBEKTUBHOE OCO3HAHUE PO
€CTECTBEHHOHAYYHBIX KOMIICTCHIIHI B 3TOM;

- YMEHHE HUCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOW HAYKU M €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH JJIS TOBBIMIEHUSI COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHUS B BBIOpaHHOU
npo¢eCCHOHATBHOMN AeATEIbHOCTH;



- YMEHHE CaMOCTOSITEIIbHO TOOBIBATH HOBBIE I Cce0sl €CTECTBEHHOHAYYHBIE 3HAHMSI,
WCIIOJIb3YS JUIsl 3TOTO AOCTYIHbIE HCTOYHUKH UH(DOpMAINH;

- yYMEHHE BBICTPaMBaThb KOHCTPYKTUBHBIE€ B3aWMOOTHOIICHHS B KOMAaHJIE MO
pelIeHuIo 00IIKX 3a/1a4;

- YMEHHME YyOpaBisATh CBOEH IO3HABATEIBHOM JEATEIbHOCTHIO, IPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOI'O MHTEIIEKTYaIbHOTO PAa3BUTHS;

mema npeomMemmbix:

- HWCIOJIb30BAaHUE PA3JINYHBIX BUIOB IO3HABATEIBHOM NESITEIBHOCTH MJIsl PEUICHUS
€CTEeCTBEHHOHAYYHbIX 3ajla4, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUA (HAOJIOICHUS,
OMMCaHUsl, U3MEPEHUsI, SKCIEPUMEHTA) NJIsi U3YUYEHUS PA3IUUYHBIX CTOPOH OKPYXKAIOIIEH
JNIEUCTBUTEIILHOCTH;

- HCIIOJIb30BAHME OCHOBHBIX WHTEJUIEKTYaJbHBIX OIEpallMii: MOCTaHOBKHU 3aJayH,
dbopMynMpoBaHUs TUIIOTE3, aHAIM3a U CUHTE3a, CPaBHEHUS, 00OOIICHHs, CUCTEMaTU3alluH,
BBISIBIICHUS TPUYUHHO-CIICACTBEHHBIX CBSI3€H, IMMOMCKAa AaHAJIOTroB, (HOPMYyTUPOBAHUS
BBIBOJIOB ISl U3YUYEHHS PA3NIMUHBIX CTOPOH M3y4aeMbIX 0OBEKTOB, SBICHUN U MPOIIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MPO(ecCHOHAIBHOM cdepe;

- YMEHHE TEeHEpUpOBATh HUJACH M OIPEACNATh CPEACTBA, HEOOXOIUMBIC ISl WX
peanuszanuu;

- yMEHUME  HCHOJIb30BaTh  PA3JIMYHBIE  UCTOYHMKMA I IOJY4YEHUs
€CTEeCTBEHHOHAaY4YHOU MH(OPMALINH, OIICHUBATh €€ JI0CTOBEPHOCTH;

- YMEHHUE aHAIM3UPOBATH U MPEJCTABIATH HHPOPMAIIUIO B PA3IMIHBIX BUIAX;

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

NpPeoOMemHubIX:

- c(OPMUPOBAHHOCTh TPEACTABICHUH O PpOJM MU MECT€ eCTECTBO3HAHUS B
COBPEMEHHON Hay4yHOW KapTWHE MHpa; TOHHMaHHE CYIIHOCTH HAOJII0JaeMbIX BO
BcenenHnoii siBeHni, pojii €CTECTBEHHOHAYYHBIX JUCITUIUIMH B (POPMUPOBAHHUH KPYTro3opa
1 QYHKIMOHAIBHON TPAMOTHOCTH YEJIOBEKA ISl pEIICHUs] MPAKTUYECKUX 3a]1ay;

- BJAQJACHUE  OCHOBOIOJIATAIOIIMMHU  €CTECTBEHHOHAYUYHBIMH  IOHSTHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU u TEOPUSIMU; yBEpPEHHOE UCII0Ib30BaHUE
€CTECTBEHHOHAYYHO! TEPMUHOJIOTUU U CUMBOJIUKH;

- BJIQJICHUE OCHOBHBIMM METOJAaMU HAyYHOI'O MO3HAHMS, WUCIIOIb3YyEMbIMU B HayKe:
HaOJII0/ICHUEM, OTMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMmeHHsT o0OpabaTbiBaTh pE3yJbTaThl H3MEPEHHIA, OOHAPYKMUBATh 3aBUCUMOCTH
MEXAY HCCIeNYEMBIMH BEIMYMHAMHU, OOBSACHATH TMOJY4YEHHBbIE pE3yNbTaThl U JeNlaTh
BBIBO/IBI;

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

- c(OPMUPOBAHHOCTh YMEHUSI NMPUMEHSTH IMOJYYCHHBIC 3HAHUS I OOBSICHCHHS
YCIOBUN TMPOTEKaHUs ECTECTBEHHOHAYYHBIX SBJICHHM B MpHUpoie, NpodeccuoHanbHOU
cdepe U Uit IPUHATHUS TPAKTUUECKUX PEIICHHUM B OBCETHEBHOM KU3HMU;

- ¢chopMHUPOBAHHOCTH COOCTBEHHOU MO3HIINH 110 OTHOIICHHUIO K €CTECTBEHHOHAYYHOM
uH(pOpMaLINH, TTOJTy4aeMON U3 Pa3HbIX UCTOUYHUKOB.

1.4. Ilepeyenb TMIAHMPYeMBIX Ppe3yJbTATOB OO0y4YeHHSl 1O JUCUHMILUIUHE
(mepeyennb (popMuUPyeMbIX KOMIETEHIHI)

He npenycmotpensl



2 CTPYKTYPA U COJAEPKAHUE YUYEBHOM JTUCHUIJIMHBI

2.1. O6beM yueOHOM THMCHUIIMHBI U BUAbI y4eOHO padoThI

Bupa y4yeOHo# padoThbl Oovem uacos
MaxkcumaJjibHasi ydyeOHasi HArpy3Ka (Bcero) 162
Oo0s3aTenbHAsA ayANTOPHasi yueOHas Harpy3ka (Bcero) 108
B TOM YHCJIE:
3aHATHS JEKIIMOHHOI'O THUIIA 62
MIPAKTUYECKUE 3aHATHUS 36
nabopaTopHbIC 3AHSITHS 10
CamocTosiTesibHasi padoTa o0yyarierocsi (Bcero) 54
[TpomexyTouyHas arrecranus Huddepenuup
OBaHHBIN 3a4ET

2.2 CTPpyKTYpa IMCUMILIHHBI

Koam4yecTBO ayINTOPHBIX YaCOB
CamocrosiTeJIbHas
IlpakTnyeckue u
HanmeHoBaHMe pa3aesioB U TeM TeopeTuyeckoe padoTa cTyeHTa
Bcero JadopaTopHbie
o0yuyeHnue (uac)
3aHATHSA
Pa3nen 1. Mexanuka 62 20 22 20
Tema 1.1 Mexanuka 16 4 8 4
Tema 1.2 MonekynsapHas pu3uka u 12 4 4 4
TepMOIMHAMHUKA
Tema 1.3 DekTpoarHAMUKA 12 4 4 4
Tewma 1.4. CtpoeHne aToMa 1 KBaHTOBAs 12 4 4 4
¢dusuka
Tema 1.5 DBoionys BCEICHHOMN 10 4 2 4
Paszgen 2. Xumus 56 22 12 22
Tema 1.1 OcHOBHBIE ITOHSITHS U 3aKOHBI 4 2 ) 2
XUMHUHU
Tewma 1.2 Tlepuoanyeckuil 3aK0H 4 2 - 2
Tema 1.3 CtpoeHue BemecTBa 6 2 2 2
Tema 1.4 Boga. PactBopsl 6 2 2 2
Tema 1.5 Xumuyeckue peakuuu 4 2 - 2
Tema 2.1 Knaccudukanus 6 > 2 )
HEOPraHUYECKUX COCIUHEHUI
Tema 2.2 MeTtamisl 1 HEMETAIIbI 6 2 2 2
Tema 3.1 YrieBogopoabl 6 2 2 2
Tewma 3.2 Kucnopoacoaepxaiiue 6 2 2 )
OpraHMyYeCcKHe BEeIIECTBa
Tema 3.3 Azorconepsxauiue 4 2 ) )
OpraHuyYecKHre CoeIMHEHUs
Tema 3.4 Xumus U )KU3HB.
4 2 - 2
XuMmus B ObITY
Pa3nen 3. buoaorus 44 20 12 12
Tema 1.1 Benenue 6 2 2 2
Tema 1.2 Knetka 14 8 4 2
Tema 1.3 Opraamzm 10 4 2 4
Tema 1.4 Bun 8 2 2 4
Tema 1.5 DxocucTeMsl 6 4 2 -
Bcero mo gucuuniinHe 162 62 46 54




2.3 TemaTn4yeckuii IV1aH U coaepkanue ydeOHoit nucuuniauabl bJ1.07 EcrectBo3Hanne

HanmeHnoBanue
pa3iaesioB U TeM

Conep:xanue yueOHOro MaTepHaJia, NpaKTH4ecKue padoThl,
caMocTofAATe1bHas padoTa o0y4yaImuxcs, KypcoBasi padora (ecian
npeaycMOTpeHa)

Oo0be

qaco

Ypos
€Hb
ocBoe
HUA

1

2

4

Pasnen 1. Mexanuka

62

Tema 1.1
MexaHnuka

Coaep:xkanue yueOHOro MaTepuaja

16

Jlexknun

1| MexaHnuueckoe IBHKEHHUE, €r0 OTHOCUTEIBHOCTh. 3aKOHBI
nuHaMukd HeroToHa. CHilel B IPHPOJIE: YOPYTOCTh, TPEHUE, CHIla
TSOHKECTH. 3aKOH BCEMHPHOTO TsroteHus. HeBecomocTs. Mmymbe.
3aKOH COXpaHEeHUS UMITYJIbCa U PEaKTUBHOE IBHKCHUE.
[oTennmanpHas ¥ KHHETHYECKAs SHEPTHUs. 3aKOH COXPaHEHHUS
MEXaHWIeCKoH dHeprun. PaboTa M MOIITHOCTh

1,2

2 | Mexannueckue kosiebanus. [lepnon u gacrtora kojaeOaHUH.
Mexanunueckue BoJiHbl. CBOMCTBA BOJH. 3BYKOBBIE BOJIHBI.
YbTpa3ByK U €ro UCHOJb30BaHUE B TEXHUKE U MEIULINHE

aKTHYecKHe (J1a0opaTopHbIe) 3aHATHUS

I/ICCHC,HOB&HI/IC JABWOXXCHUS TCJ1A 110 ﬂeﬁCTBHGM IOCTOSTHHOM CHJIBI

I/I3y‘I€HI/I€ 3aKOHa COXpAaHCHUA MMITYJIbCa U PCAKTUBHOI'O ABUKCHUS

W3MepeHus TMHENKON U MITaHT€HIIUPKYJIEM

-PUJ[\)H:

W3MepeHus TMHENKON U MITaHT€HIIUPKYJIEM

CamocTosrtenbHas paboTa 00yJaromuxcs
1. CocraBneHne anropuT™Ma pelieHuss KHHEMaTHUeCKuX 3ajad. Pemenue
3ana4 o Teme «KuHemaruka»

Tema 1.2
MoJgexynspHas
¢usuka n
TepMOJHHAMHUKA

Coaep:xkanue yueOHOro MaTepuasia

12

Jlexknun

1| Ocnosusble nonoxennss MKT u ux onsiTHoe 000CHOBaHHE.
Bpoynosckoe nemxenue. Juddysus. Pazmepst 1 Macchl MOJICKYIT U
atomoB. Kammnisipasie sinenus. Termoemkocts. TemiooOMeH.

2 | 3akoHBI TEpMOAMHAMUKH. TEIIOBbIE IBUrATENIN U OXpaHa
okpy>xarouieit cpeapl. KITJ TernmoBeix neuraresneit

1,2

IIpakTnuyeckne (Ja0opaToOpHbIE) 3aHATHS

1| U3mepenue B1aXHOCTH BO3AyXa

2 | 3mepenne mOBEpXHOCTHOTO HATSHKCHUS JKUAKOCTH

CamocTosrtenbHast paboTa 00yJaromuxcs
1. CpaBHUTEIbHBIN aHAJIN3 Pa3IMYHBIX TEMIIEPATYpPHBIX IIKaJI.

Tema 1.3
DJIEKTPOAUHAMMKA

Coaep:xkanue yueOHOro0 MaTepuajia

12

Jlexknmun

—

DNeKTpUUecKoe B3auMOAeHcTBUE. DJIeMEeHTapHbIN 3apsi. 3aKOH
Kynona. [Iusnextpuyeckas NpOHUIAEMOCTb CPEJIbl.
DnektpocraTuueckoe noje. Hanpsoxenunocts. [Ipunuun
cymnepro3unuu nojie. I'padrdaeckoe n300pakeHne FIMEKTPHIECKUX
roJjein

1,2

2 | MarauTHOE 1oJie TIOCTOSTHHOT'O MarHUTa U 3JIEKTPHIECKOTO TOKA.
MarnuTHast ”HIYKIUS,, MArHUTHBIA OTOK. SIBIeHNE
3JICKTPOMArHUTHON MHAYKIMH. 3akoH OMa JuIs ygacTKa [enu

IIpakTuyeckne (Ja0opaToOpHbIE) 3aHATHS

1 | M3yuenne 3akoHa Oma JyIsl y9acTKa mMenu

2 | V3ydenue sBICHUS MIEKTPOMArHUTHON WHAYKIIUHI

CamocrosiTenbHas paboTa 00yJaromuXcst
1. CpaBHUTENBHBIN aHATN3 JIEKTPUICCKIX CBOMCTB Pa3TUIHBIX
IIPOBOTHUKOB

Tema 1.4
Ctpoenne aToma u

Coaep:xkanue yueOHOro0 MaTepuajia

12

Jlexknun




KBAaHTOBasi (PU3NKA

—

Kpatxkas uctopust pasBUTHs IpeICTaBICHUN O IPUPOE CBETA.
ONeKTpOMAarHuTHas! IPHUPOJA CBETA. 3aBUCUMOCTb MEXy AJIMHON

BOJIHBI ¥ YaCTOTOI IEKTPOMArHUTHOTO M3JIydeHUsI. 3aKOHBI 2 1
OTpakeHUS U IpesioMiieHus cBeTa. DoTorhHEKT 1 KOPIYCKYIIpHBIE
CBOICTBA CBETA
2| Ctpoenue aToMa U ero miaHeTapHas MoJenb. [ umote3a [lranka.
[ornomenue n uctyckanue cBera aToMoM. CTpOCHHE aTOMHOTO
siapa. PagnoakTrBHBIE U3ITYyYEHUS U X BO3JECHCTBHUE HA JKUBBIC 2 1,2
OpPraHU3MBbL. DHEPIHs PACHICIUICHUS aTOMHOTO sipa. SnepHast
JHEPreTUKa
IIpakTHyeckne (1adopaTopHbIe) 3aHATHS
1| Hcnonb3oBanue portoaddexra B TEXHUKE 4
2 | HabmoieHre 1 perucTpanuy 3apsHKCHHBIX YaCTHI
CamocrosiTenbHas padoTa 00y4aronuxcst
1. DKxonmoruuecKue mpoodIeMbl, CBSI3aHHBIC C HCIIOJIB30BAHUEM SIICPHOM 4
9HEPreTUKU
Tema 1.5 Conep:xanue yue0HOr0 MaTepHaJa 10
JBoJIOLUSA Jleknuu
BCEJEHHOH 1| Hama 3Be3nnas cucrema — 'anaktuka. beckoneunocts Beenennoii. 2 1
IonsTHe 0 KOCMOJIOTHH
2 | OBomronust 3Be311. DHeprust ConHua u 38e31. [Ipoucxoxnenue > 12
CoITHEeUHOH CUCTEMBI ’
IIpakTnuyeckne (Ja0opaToOpHbIE) 3aHATHS )
1| TepmosinepHbIi CUHTE3
CaMocrosiTenbHas padoTa 00yJaronmuxcst 4
1. Koncniekt «O0pa3oBanue miaHeTHBIX cucTeM. CoJTHeYHasi CHCTeMa»
Pa3zgen 2. Xumus
Tema 1.1 Conep:xanue yue0HOr0 MaTepHaJa 4
OcHoBHbIe MOHATHA | Jlekuuu
M 3aKOHbI XUMHH 1| Ipenmer xumun. BemectBo. ATom. Monekyna. XuMUUeCKuit
3JeMeHT M (HOPMEI ero cymecTBoBaHM. [IpocThie u croKHBIE 2 1
BEIIIECTBA.
CamocrosiTenbHas paboTa 00yJaromuXcst
1. Cuctemarnueckas mpopaboTKa KOHCIIEKTOB 3aHITHH, y4eOHOH
JUTEPATypHI, IOTOIHUTEIHHON JIUTEPATYPHI, C HCIIOIH30BAHNEM 2
PEKOMEH/IAITNI MTpero1aBaTes.
Tema 1.2 Coaep:xkaHue yueOHOT0 MaTepuaja 4
IMepuoanueckuii Jleknun
3aKOH 1| Otnenbl cencopHoit cucteMbl. OCHOBHBIE (DYHKIIUN ) )
CeHCOpHBIX cucTeM. Kiaccubukanms penenTopos.
CamocrosiTenbHas paboTa 00yJaromuXcst
1. Cuctemarnueckast mpopaboTKa KOHCTIEKTOB 3aHITHH, y4eOHOH
JUTEPATypHI, IOTOIHUTEIHHON JIUTEPATYPHI, C HCIIOIH30BAHNEM ’
PEKOMEH/IAITNI MTpero1aBaTes.
Koncmekt: «OTtkpbiTre [leproamaeckoro 3ak0Ha U €T0 3HAYCHUE.
Koncnekr «CtpoeHue 3JIeKTPOHHOM 000I09KH aToMax.
Tema 1.3 Coaep:xkaHue yueOHOT0 MaTepuaja 6
Ctpoenue BewmecTBa | Jleknun
1| Ilpupona xumuueckoi cBsizu. KoBajeHTHas CBsI3b: HEMOJSIpHAS U
nosisipHasi. lonnas cBsizb. Katuonsl u annonsl. MeTtamudeckast 2 1
CBs3b. BoJtopoiHast CBs3b.
IIpakTHyeckue (1adopaTopHbIe) 3aHATHS 2
1 | ITpupoja XUMHYECKOH CBSI3U
CamocrosiTenbHas padoTa 00y4aronuxcst
1. Cucremarnyeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOU 2
JUTEPATyPHI, NOTOIHUTEIHHON JTUTEPATYPHI, C HCIIOIH30BAHNEM
PEKOMEH/IAINI MTpero1aBaTesl.
Tema 1.4 Bona. Coaep:xkaHue yueOHOT0 MaTepuaja 6

PacTBOpbI

Jlexkuuu

10




1| ®usnyeckre ¥ XMMUYECKUE CBOMCTBA BOABI. 3arpsS3HUTEIN BOJIbI U
CII0COOBI OYUCTKHU BOJBI. 2
DusznvecKkre 1 XMMUYECKHE CBOIICTBA PACTBOPOB.
IIpakTnyeckne (Ja0opaTOpHbIE) 3aHATHS
1 | Onpexnenenne >KeCTKOCTH BOABI
CamocrosTenpHas paboTa 00yJaronmxcst
1. Cucremarndeckast mpopadOTKa KOHCHIEKTOB 3aHATHH, ydeOHON
JUTEPATypHI, NOTOIHUTEIHHON JIUTEPATYPHI, C HCIIOIH30BAHNEM
PEKOMEH/IAITNI MTperto1aBaTeIs.
KoncmekT « ArperaTHble COCTOSTHHUSA BOJIBI U €€ IEPEXOAbl U3 OJIHOTO
arperaTHOrO COCTOSHUS B JIPYTOEC».
Tema 1.5 Conep:xanue yue0HOr0 MaTepHaJa
XuMHu4YecKne Jlexknun
peakun 1| Xumuueckas peakiusi. CKOPOCTh peakiuu 1 (PaKTOPbI, OT KOTOPIX
oHa 3aBuUCHT. TemnoBo 3(h(heKT XMMUUECKOH peakui. XUMHYECcKoe 1,2
paBHOBecHE
CaMocrosiTenbHas padoTa 00yqaronuxcst
1. Cucremarnyeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, yueOHOU
JUTEPATyPhI, NOMOIHUTEIHLHON JIUTEPATYPHI, C HCIIOIH30BAHUEM
PEKOMEHIANMI MPETIoaBaTelIs.
CocrapneHne npe3eHTanni: « Tl XUMHYECKOH CBSI3U», « THITBI
KPHUCTAJUTHIECKUX PEIIETOK».
CocraBieHue JIeKTPOHHBIX U dJIeKTporpadudeckux Gopmys aToMoB
XAMHUYECKHUX IIEMEHTOB.
Tema 2.1 Copep:xaHue yueOHOI0 MaTepHaJa
Knaccudukauus Jleknun
HEOpraHn4eCcKux 1| Knaccudukanus HeOpraHHIECKUX COSTUHCHHM.
COEMHEeHMI XYUMHUYECKUE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTraHUUYECKUX 2
COCJTMHEHU B CBETEC TCOPHH ICKTPOIUTUUCCKON JUCCOIUAIIH.
IIpakTHueckne (1adopaTopHbie) 3aHATHS
1 | XuMuyeckue CBOMCTBA KMCJIOT H OCHOBaHMM B cBeTe TOJ]
CaMocrosiTenbHas padoTa 00yJaronuxcst
1. Cucremarnyeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHON
JUTEPATyPhI, NOMOIHUTEIHLHON JIUTEPATYPHI, C HCIIOIH30BAHUEM
PEKOMEHIANM MPEToIaBaTelIs.
Tema 2.2 Conep:xanue yueOHOr0 MaTepHaJa
MeTamiabl 1 Jlexknun
HEMeTAJLIBI. 1| Metamier. O0mme criocoObl Moay4YeHUs: MeTauioB. CIUIaBbl: YepHBIC
Y LIBETHBIE. 1,2
Koppo3ust MeTaJuioB 1 ciocoObI 3alUTHI OT HEe.
IIpakTHueckne (1adopaTopHbie) 3aHATHS
1| Obmas xapakrepuctuka MetauioB. O0mIast XxapakTepUCTHKA
TJIABHBIX MMOATPYIIT HEMETAIJIOB Ha IIPUMeEpe TaJOreHOB.
CamocrosTenpHas paboTa 00yJaronmxcst
1. Cucremarnyeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, ydeOHON
JUTEPATyPHI, NOTOIHUTEIHHOMN JIUTEPATYPHI, C HCIIOIH30BAHNEM
PEKOMEH/IAINI MTpero1aBaTes.
Koncmekts! mo Temam: «OKHCIHTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUI»,
«Baxkneinne coeqHEHNS METAIJIOB M HEMETAJUIOB B IIPHPOJIE U
XO3SACTBCHHOM ESITEIbHOCTH YEIIOBEKa»,
«3amuTa OKPYKaroei Cpeibl OT 3arpsI3HCHUS TSHKEIBIMHA METaIaMU,
COCITUHCHUSMH a30Ta, CEPhI».
Tema 3.1 Conep:kaHne y1eOHOT0 MaTepHaja
YriaeBoaopoasl. Jleknunu
1| IlpenenbHble U HENPEACTBHBIC YIICBOAOPOIBI. [IprMeHeHIe 1

YrieBo4OPOAOB B OPIraHUYCCKOM CUHTC3C.

IIpakTHyeckue (1adopaTopHbie) 3aHATHS

—

OO1mas XxapakTepHuCTHKa YIIIEBOAOPOIOB

11




CamocrosiTenbHas padoTa 00yqaronuxcst
1. Cucremaruueckas mpopadboTKa KOHCTICKTOB 3aHATHH, yaeOHOM

JUTEPATYPHI, NOTOIHUTEIHHON JTUTEPATYPHI, C HCIIOIH30BAHNEM 2
PEKOMEH/IAITNI MTPerto1aBaTes.
Koncnekr «[IpupoHpie HCTOYHUKH YTICBOIOPOTOB».
Tema 3.2 Coaep:kaHue yueOHOT0 MaTepuaja 6
Kucaopoaconep:xam | Jlekuuu
He opraHuyecKue 1| Crpoenne u XapakTepHBIE XNMHYECKHE CBOWHCTBA CITUPTOB, 2 12
BellecTBa KapOOHOBBIX KHCJIOT M CJIOXHBIX 2(HPOB. ’
IIpakTuyeckne (Ja0opaTOpHbIE) 3aHATHS
1| CBoiicTBa ¥ MPUMEHEHHUS CIUPTOB, KapOOHOBBIX KHUCIOT M 2
CIIOXHBIX 3()HUPOB.
CamocrosiTenbHas paboTa 00yJaromnuXCst
1. CucremaTtuueckas mpopaboTKa KOHCTIEKTOB 3aHATHH, yaeOHOM
JUTEPATyPhI, NOMOIHUTEIHLHON JIUTEPATYPHI, C HCIIOIH30BAHUEM
peKOMeHAaLui NpenoaaBaTes. 2
CocraBnenue Ta0nuipl «CTpOCHHE W XapaKTePHBIC XMUMUYCCKHC
CBOICTBA MPEICTABUTEICH KUCIOPOICOICPKAIINX OPraHMICCKIX
COEIUHEHNN»
Tema 3.3 Conep:kaHue y1eOHOT0 MaTepHaja 4
A3oTcoaep:kanue Jlexknun
OpraHuvecKue 1| AMUHBI, aMUHOKHCIIOTHI, Oesku. CTpOCHUE B OMOJIOTHYeCKast ’ 12
coelMHeHHUs (dhyHKIMS OETKOB ’
CamocrosiTenbHas paboTa 00yJaromuXcst
1. CucremaTtuueckas mpopaboTKa KOHCTICKTOB 3aHATHH, yaeOHOM
JUTEPATyPHI, NOTOIHUTEIHHON JIUTEPATYPHI, C HCIIOIH30BAHNEM
PEKOMEH/IAITNi MTperto1aBaTes. 2
Cocrasnenne Tadbmuiel «CTpoeHHE W XapaKTEePHBIE XUMHUYECKHE
CBOMCTBA MPEJICTABUTENICH a30TCOAEPKAIIMX OPraHUYECKUX
COETUHEHUI».
Tema 3.4 Conep:kaHue y1eOHOT0 MaTepHaja 4
XuMHS ¥ JKH3Hb Jlexknmun
Xumust B ObITY 1| Xumust 1 opraHu3M YenoBeKa. XUMUYCCKUE SJICMEHTHI B OPraHU3Me
yenoBeka OCHOBHBIE XKU3HEHHO HEOOXOIUMEIE COCIMHEHHS: OCNIKH, 2 1,2
YTJICBOIBI, JKUPBI, BATAMUHBI
CamocrosiTenbHas padoTa 00yqaronuxcst
1. Cucremarnyeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOU
JUTEPATyPhI, NOMOIHUTEIHLHON JIUTEPATYPHI, C HCIIOIH30BAHUEM
PEKOMEHIANM MPETIoIaBaTelIs. ’
Koncnexkr «Motormmue u ancTtsmue cpenactra. [Ipasuna 6e3onacHoi
paboTHI CO CpeACTBAMH OBITOBOM XMUMUH».
Joknan «Pojib XUMHAYECKUX 3JIEMEHTOB B KU3HU PACTCHUI»,
«Y mobpenwsi. XUMUYECKUE CPEICTBA 3aIIUThl PACTCHUIN».
Pa3nen 3. Buosaorus
Tema 1.1 BBegenue Coaep:xkaHue yueOHOT0 MaTepuaja 6
Jlekuuu
1| MeTtoap! HAyqHOTO MMO3HAHUS B OMONOTHH. JKHBast mMpupoaa Kak
00BEKT N3ydeHUs OMOJIOTHH. MEeTOIbI HCCIEIOBAHMUS KUBOH ) 12
npupob! B Ouosoruu. OnpeeneHue )KU3HU U YPOBHU OpraHU3alun ’
KU3HH
IIpakTHyeckue (1adopaTopHbIe) 3aHATHS 2
1| YKusas npuposa kak 06BEKT H3ydeHHs GHOTOTHH
CamocrosiTenbHas padoTa 00y4aronuxcst
1. Cucremarnyeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOU
JUTEPATyPhI, NOMOIHUTEIHLHON JIUTEPATYPHI, C HCIIOIH30BAHUEM
peKOMeHAaNui NpenoaaBaTes. 2
Koncnekt «MeToabl HCCITeJOBaHUS KUBOW PUPOIBI B OMOIOTHN»,
«EcTecTBeHHOHAaYYHAsI KapTHHA MHPA B IPAKTHUECKON AEATETHHOCTH
JTIOAEH»
Tema 1.2 Kierka Coaep:kaHue yueOHOT0 MaTepuaja 14
Jlekunu 1

12




1| Knerounas teopusi ctpoeHus: opranu3mMoB. CTpoeHUE KIETKU:
OCHOBHBIE OPTaHOHIBI M NX QYHKIUH. JlereHne KIeTKH — OCHOBa
pocTa, pa3BUTHS U pa3MHOKEHHNS OPTaHIU3MOB. brojormueckoe
3HaYCHHE XUMHUUECKUX JIeMeHTOB. Heopranndeckre BemecTa B
COCTaBe KJICTKH.

2 | Monexyna JIHK - Hocutens HaclneACTBEHHON HHYOpMAITIH

3| HexierouHoe cTpoeHue, KU3HEHHBIN UK M €70 3aBUCHMOCTH OT
KJIETOYHBIX (OPM KU3HI

4| Pa3MHOXeHHE OPTaHU3MOB, €r0 (OPMBI U 3HAUCHHE.
WunuBHyansHOE pa3BUTHE MHOTOKJIETOYHOTO OpraHU3Ma
(oHTOTEHE3).

1,2

IIpakTHueckne (1adopaTopHbie) 3aHATHS

1| Pa3MHOXXEHHE OPraHU3MOB, €ro (JOPMEI U 3HAYCHHE.
WuauBHayanbHOE pa3BUTHE MHOTOKICTOYHOTO OPraHU3Ma
(oHTOTEHE3).

2 | M3ydeHue cTpoeHus paCTUTENbHOM U KHUBOTHOM KIETKH

CamocTosrtenbHas paboTa 00yJaromuxcs

1. Cucremarnyeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, yueOHOU
JIUTEPATYPBl, JONOJHUTEILHON JIUTEPATYPHI, C UCIIOIb30BAHHEM
PEKOMEHIALMH NperoiaBaTes.

3amoHUTh TaOIHIBI IT0 TeMaM: «XHUMHUYECKHE JIEMEHTHI KICTKH»;
Coobmenne « Ponb B Ki1eTke HEOPTaHUIECKIX H OPTaHUIECKUX
BEIIECTB», «Bupycsl — Bo3OyauTen HHPEKIMOHHBIX 3a00JIeBaHAN »;
«Bupyc nmmynonedunmra genoexa (BUY). IIpodpumnakruka BUY-
uHpekum», «bakrepun»

Tema 1.3 Opranusm

Coaep:xkaHue yueOHOT0 MaTepuaja

10

Jlexkuuu

—

MHuoroo06pasue oprann3mMoB. OOMEH BEIIECTBOM U YHEPTHEH ¢
OKpYIKaIoMIeH cpeioit Kak He0OXOAMMOE YCIOBHE CYIIECTBOBAHUS
JKUBBIX CUCTEM

1,2

2| HacnencTBeHHOCTh M M3MEHUUBOCTD — CBOWCTBA OPTraHU3MOB;
3aKOHOMEPHOCTHU Haclel0BaHus, ycTaHoBieHHbIe . Mennenem u T.
MopraHoM (Ha mpuMepe HacIeIOBAHUS Y 4eIOBEKa)

1,2

IIpakTHueckne (1adopaTopHbIe) 3aHATHS

1 | OpFaHI/I3M — CAUHOC 1ICJIOC. MHOF006pa31/I€ OpraHu3MoOB

CamocTosTenbHas paboTa 00yJaromuxcs

1. Cucremarnyeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, yueOHOU
JIUTEPATYPBl, JOIOJHUTEILHON JIUTEPATYPHI, C UCTIOIb30BAHHEM
PEKOMEHAAINH TIPEToJaBaTeNs.

Koncnektsr: «HacieacTBeHHbIE O0IE3HN YEIOBEKA, UX IPHYUHEI U
npo¢uIakTuka», «CoBpeMeHHBIC IPEICTABICHHUS O TeHE U TEHOME>.
Coobmenne «['eHeTHIeCKUE 3aKOHOMEPHOCTH CEJICKITNI», «Y YCHHE
H./. BaBuioBa o meHTpax MHOTOOOPa3us ¥ MPOUCXOKICHIS
KYJBTYPHBIX PacTeHUI». « BHOTEXHONIOTHS, €€ JOCTIKCHHUS,
MEPCHEKTUBBI PA3BUTHUS».

Tema 1.4 Bug

Coaep:xkanue yueOHOr0 MaTepuajia

Jlexknmun

—

Bun, ero xputepun. [lomynsuunst — CTpyKTypHast €IMHHULIA SBOJIIOLINH.
Teopus »Bomronuu opranuueckoro mupa Y. Jlapsuna

1,2

IIpakTHyeckne (1adopaTopHbie) 3aHATHS

—

I'unoressr MMPOUCXOKACHHUSA KU3HU. VCoXXHEHNE KHBBIX
OpraHn3MoB Ha 3emie B IIpOLECCC 3BOJIIOIHNH. AHTpOHOFGHe?) u
€ro 3aKOHOMCPHOCTH. I[OKaSaTeJILCTBa poACTBa YCJIOBCKA C
MIJICKOIMUTAIOIUMHA KUBOTHBIMU.

CamocrosiTenbHas padoTa 00y4aronuxcst

1. Cucremarndeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, ydeOHON
JUTEPATyPHI, IOTOIHUTEIHHON JIUTEPATYPHI, C HCIIOIH30BAHNEM
pPEKOMEH Al Tpero1aBaTes.

KoHcnekT «'unoTe3pl MpOUCXOKIACHUS KU3HU».

«IlosiBjIeHME MBICIIUTEILHON ACSTENHHOCTH U YICHOPA3ACIbHOU PEUH».

Tema 1.5

Copep:xaHue yueOHOI0 MaTepHaJa
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IKOCHCTEMBI Jleknmun
1| IlpenmeT 1 3a1a4u SKOJIOTUH: YICHUE 00 IKOJOTHUYCCKUX (haKTOpax, ’ 12
y4eHHEe 0 cOOOIecTBaX OPraHU3MOB, yUeHHe 0 Orochepe ’
2| Dkonormueckne HakTopbl, 0COOCHHOCTH WX BO3ICHCTBHUS. 2 1,2
IIpakTuyeckne (Ja0opaTOpHbIE) 3aHATHS )
1 | M3y4yeHune npucnocoOIeHHOCTH OPTAaHU3MOB K cpejie OOMTaHUs
HUTOI'O: | 162
2.4 Coneprxanue pa3iesioB JUCHUNIHHBI
2.4.1 3ansATHSA JEeKIHOHHOT0 THIIA
No dopma
paszg Hauvenosaime CopepixaHue pasnena TEKYILEro
paszaena
ena KOHTPOJISI
1 2 3 4
2 cemecmp
1 Paznmen 1. Mexannueckoe IBHIXKEHHE, €r0 OTHOCHTEIBHOCTh. 3aKOHBI JMHAMHKH | P, YV
MexaHuka Herotona. Cwitbl B pupoe: YyOpyrocTh, TPEHHE, CHJIa TSHKECTH. 3aKOH

BCEMHUpPHOTO TsroTeHus. HeBecomocTh. Mmmysbc. 3aKOH COXpaHEHHS
UMITyJIbCa W PEAKTHBHOE JBMXKeHHE. [loTeHIHMampbHas W KUHETHYeCKas
JHeprus. 3aKOH COXpaHeHHS MEXaHWYecKodW JsHepruw. Pabota u
MOIIIHOCTh. MexaHudeckue koseOanus. [lepuon n yactora KosjeOaHUH.
Mexanunueckue BojaHbl. CBOMCTBa BOJIH. 3BYKOBBIE BOJHBI. YJIbTPa3BYK U
€ro HCIIOJIb30BaHUE B TeXHUKe U Meaunuue. OcHoBHbIE nonoxenus MKT
U UX ONBITHOC OOOCHOBaHWE. BpoyHoBckoe mapmwkeHue. Juddysus.
Pa3smepsl ¥ Macchl MOJEKYI U aroMoOB. KamwuisipHble SBICHHS.
Temnoemkocth. TermmooOMeH. 3aKOHBI TEPMOIAMHAMHUKH. TeIioBbIC
JIBUTATENN U 0XpaHa okpyxaromeil cpensl. KIIJ[ TennosbIx apurarenen
DNeKTpUUecKoe B3anMOIeHCTBHE. DIeMeHTapHbIN 3apsaa. 3akoH KyroHa.
JuanekTpudeckas MPOHUIIAEMOCTh CPENbl. DJICKTPOCTATHUECKOE ITOJIE.
Hampsokernocts.  [lpuHiiun — cymeprio3uruu monieil.  ['padudeckoe
M300paXkeHNe DJIEKTPUYECKUX IoJied. MarauTHOe ToJie IMOCTOSHHOTO
MarHiTa W 3JEKTPUYECKOT0 TOKa. MarHWTHas WHIYKIUS, MarHUTHBIH
MOTOK. SIBIICHUE DJIEKTPOMarHUTHON MHIYKITMH. 3akoH OMa s ydacTka
nenn. KpaTkas ucTOpus pa3BUTHs TPEACTABICHUN O HpPUPOAE CBETA.
DNEeKTPOMAarHUTHAsI IPUPOJAA CBETA. 3aBHCUMOCTh MEXKIY JJIUHON BOJHBI
M YacTOTOW DJIEKTPOMAarHUTHOTO HU3IMyUYEHHUs. 3aKOHBI OTpPaXEHHs U
npeiomieHus cBerta. PorodhdekT U KOpImyCcKyIspHBIE CBOWCTBA CBETA.
CrpoeHue atoma u ero IUiaHetapHas wmojenb. [unoreza Ilnanka.
ITornomenue u ucnyckanue cBera aromMmoMm. CTpoeHHE aTOMHOTO Sapa.
PannoakTuBHBIE W3IYYeHHS W WX BO3JICHCTBHE HA YXKUBBIC OPTaHHU3MBI.
DHeprus paciuelyieHus aTOMHOTO sjpa. SmepHas sHepreruka. Hama
3Be3Has cucreMa — [amakthka. beckoneunHocts Bceenennoii. Ilonstue o
KOCMOJIOTHH.  JBororus  3Be3n. OHepruss CoylHIAa W 3Be3m.
ITponcxoxaerre COTHEUHON CHCTEMBI.
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Ne ®dopma
Hanmenosanue
pasn Copeprkanue pasnena TEKYIIETO
pasznerna
ena KOHTPOJISI
1 2 3 4
2 Pa3zgen 2. Xumus IIpeamer xumuu. BemectBo. ATomM. Monekyna. Xumuueckuil anemeHt | P, V

u  dopMbl ero cymiecTBOBaHWA. IIpocThie W CIIOXKHBIC BEIIECTBA.
Otkpeitue  Ilepuoanyeckoro  3akoHa. I[lepuoguueckas — cuctema
xumuueckux snemeHToB JI. M.MenaeneeBa. 3nauenue Ilepuoanueckoro
3akoHa u Ilepuogmueckoil cucrembl xumuueckux osnementos [, W.
MengeneeBa A1 pa3BUTUSI HAYKH U MOHUMAHUS XUMHYECKOW KapTHHBI
mup. KoBaneHTHass CBs3b: HEMOJsApHas W ToJsipHas. MoHHas CBsI3b.
Katuons! 1 annonsl. MeTtamnueckas cBsi3b. Bogopoanas cBsizb. Bopa B
npupoe, ObITY, TEXHUKE U Ha TIPON3BOACTBE. DU3NUIECKHE U XUMHIECKIE
CBOMCTBa BOBI. 3arpsA3HUTENH BOJABI U CIOCOOBI ouncTkh. JKecTkas Boja
u ee ymsardenue. OnpecHeHNe BOJbI. ATperaTHbIe COCTOSHHUS BOJBI U €€
Tepexoabl U3 OJHOTO arperaTHoro COCTOSHHUS B npyroe. Ilonsrtme o
XUMHUYECKON peakiuu. Tumnsl XuMuueckux peakunid. CKOpOCTh peakuuu
1 (aKTOPBI, OT KOTOPBIX OHA 3aBHCHUT. TeruoBoil 3ddekt xummaeckoit
peakuuu. Xumudyeckoe paBHoBecue. OKCHIIbI, KHUCJIOTBI, OCHOBAaHHS,
comd. XHMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTaHMYECKUX
COCJIMHCHUI B CBETE TCOPUH DIICKTPOIUTHUYCCKON Aucconuarmm. Oomrue
(u3ryeckre 1 XUMUIECKHE CBOHCTBA MeTaJUTOB. O0Iass XapaKTepUCTHKA
TJIaBHBIX TIOATPYIIT HEMETaUIOB Ha MpHMEpe TajoreHoB. BaxHeimme
COCIMHEHUSI METaUIOB W HEMETAIUIOB B TPUPOJE W XO3SHCTBEHHOM
JesTeNbHOCTH. OCHOBHBIC TIOHATHS OPTaHMYECKONW XUMUU H TEOPHS
CTPOCHHUS OpraHUYeCcKUuX COEIMHEHUH. [Tonsarue HU30MEPHH.
VYrneBogoponsl. IlpenenpHble W HENpeAedbHBIE  YTIECBOIOPOIBI.
IIpumeHeHue yriaeBolOpoAOB B opraHuueckoM cuHrtese. [IpeaenbHble u
HeTpeebHbIe YIIIeBOAOPOAbL. [IpupoHble HCTOUHUKH YTIIEBOJIOPOAOB.
VrineBoAopoasl Kak OCHOBa MEXIYHAPOJHOTO COTpPYJHUYECTBA U
BaKHEHIINI HUCTOYHUK (dbopmupoBaHus Oro/KeTa Pd.
Kucnopoacoaepxkamue opranudeckue Bemectsa. CHOUPTHI, KapOOHOBEIC
KHCIOTBl ¥  CIOXHBIE 3(HUPB: WX CTPOCHHE H  XapaKTepHBIC

XAMUYECKHE CBOIJIiCTBA. IIpencraBurenn KHUCIIOPOACOACPKAIINX
OpPraHUYecKUX COCAMHEHUW: METHUJIOBBIM H  ATWIOBBIA  CIUPTHI,
TJIMIIEPUH, YKCyCHast kucnota. JKHpBI Kak CIIOKHBIE J(UPEHIL.

AJIKOTOJIM3M M €r0 OTPaKCHHE B MPOU3BEACHUAX XYI0KECTBCHHOMN
JIUTEPATypPsl ¥ W300Pa3UTEIBHOTO MCKYCCTBa. AMHHBI, aAMHHOKHCIIOTHI,
oenku. CtpoeHne u duonorudeckas GyHKIH OSIKOB. XUMUS U OPTaHU3M
YyenoBeka. XMMHYCCKHE DJIIEMCHTHI B OpraHu3Me uenoBeka. OpraHudeckue
U HeopraHmdyeckue BemiecTBa. OCHOBHBIC JKH3HEHHO HEOOXOIUMEIC
COCIIMHCHUS: OCNKW, VYIICBOJBI, JKHUPBI, BHUTAMUHBI. YTICBOIBI —
TJIABHBIA HWCTOYHUK JHEPTUU OpraHu3Ma. Poib KHPOB B OpraHu3ME.
XoIleCTepHH U €ro POJIb B 3J0POBBE YeTIOBeKa. MUHEpATbHBIC BEIIECTBA B
TIPOJTyKTaX MUTaHUS, MUTIeBbIe No0aBky. COaTaHCHPOBAHHOE TUTAHHME.
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Ne ®dopma
HaumenoBanue
pasn ConepxxaHue paszaena TEKYIIETO
pasnena
ena KOHTPOJIS
1 2 3 4
3 Paznen 3. Buonorus — coBOKYIHOCTb Hayk O *xuBOM npupoae. Meroas! Hayunoro | T, KP, ¥V
Buosorns no3HaHus B 6uonoruu. JKnBas npuposa kak 0ObEKT U3yueHHs] OMOJIOTHH.

Mertonpl HcclieoBaHUs KMBOW TpHpoAbl B Onoinoruu. OmnpenencHue
JKM3HN (C TIpHUBJIEUYEHHEM MaTephaja W3 pas3/ielioB (U3UKH W XUMUH).
VYpoBun opranuzanuu ku3HU. Mcropus usyueHust xieTku. OCHOBHBIE
HNOJOXKEHUs  KIeToyHoil  Teopuum.  Kmerka —  cTpykTypHO-
(yHKIIMOHAMBbHAS (37EMEHTapHas) equHUNA Ku3HU. CTpOeHHE KIETKH.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI KIETKH 3yKapuoT. Kierounoe
aapo. QDyHKIMSA sAOpa: XpaHEHHE, BOCIPOM3BEICHHE U Ieperada
HACJIEJCTBCHHOW MH(OPMAIUN, pEryisilus XUMHUYEeCKOH aKTHBHOCTH
kinetku. CTpykTypa M (QYHKIMH XpPOMOCOM. AyTOCOMBI M MOJIOBBIC
XpOMOCOMEBL.  bHomormueckoe 3HaueHHE XHMHYECKHX  3JEMCHTOB.
Heopranuueckue BemecTBa B cOCTaBe KIETKH. Poiab BOABl  Kak
pacTBOpUTENS U OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEN Cpeabl OpraHU3MOB.
VYraeBonsl U aumuasl B kieTke. CTpyKkTypa M Ouojorndeckue (GpyHKINU
6enxoB. CTpoeHHEe HYKJIEOTHIOB M CTPYKTypa IOJUHYKJICOTHIHBIX LeTei
JHK un PHK, AT®. Bupycs u 6akrepuoparun. Heknerounoe crpoenue,
KU3HEHHBIH IIMKI M €ro 3aBHCUMOCTb OT KIETOYHBIX (OPM >KU3HH.

Bupycsl — B030ymuTenn WHGEKIMOHHBIX 3a00JeBaHUM; TOHATHE 00
OHKOBHpYCax. Bupyc AMMYHOACPUITITA YyeJIoBeKa (BUY).
IIpodunaktuka BUY-undexuun. OpraHuzm — eIuHOE IIeJIoe.

Mmuoroo6pa3ue opranuzmMoB. OOMEH BEIIECTBOM W JHEPrHEH C
OKpY’KaloIiel cpenoii Kak HeoOXOMMOe YCIOBHE CYIIECTBOBAHMS KHIBBIX
cucreM. CnocoOHOCTP K  CaMOBOCIPOWM3BEICHHIO — OJHA U3
OCHOBHBIX OCOOCHHOCTEH JKUBBIX OpraHU3MOB. JlelcHHUE KIETKH —
OCHOBAa pOCTa, PAa3BUTHUS W Pa3MHOXKCHUS OpPraHu3MoB.  becmonoe
pasMHOXeHue. [lonoBoi  mpomecc H - IOJNIOBOE  Pa3MHOMKCHHE.
OmnonoTBOpeHue,  ero Ouosjormueckoe 3HaueHwe. IloHstne 00
WHAWBHUIYaTbHOM (OHTOTEHE3). DBONIONHOHHAS TEOpUS U €€ pOJb B
(hopMHUpOBaHUN COBPEMEHHOW €CTCCTBEHHOHAYYHOW  KApTHHBI MHpa.
Bun, ero xpurtepmu. Ilomymsamust Kak CTpYKTypHas eIWHHUIIA BUAa U
sBomoruy. CHHTETHYECKash TEOpHs OHBOIIONUH. J[BIKyIIne CHIIBI
SBOJIIOIMA B COOTBETCTBHHM C CHHTETHYECKOM TEOpHEH SBOJIOLUHU
(CTD). T'enernueckwe 3aKOHOMEPHOCTH SBOJIOIMOHHOTO IpoIiecca.
Pesynbratel sBomrorun. CoxpaHeHHEe MHOTO0Opa3us BUAOB Kak OCHOBA
ycroituuBoro pasButus Owocdepbl. [IpyynHBI BBIMHpAaHUS BHIOB.
Buonornveckuii  mporpecc u  OuWonormueckuid perpecc. [mmoressr
MPOUCXOKACHUS KHU3HH. Y CIOKHCHHE XUBBIX OPTaHM3MOB Ha 3emiic B
Mpolecce HBOJIOIMH. AHTPOMOTEHE3 W ero  3aKOHOMEPHOCTH.
JlokaszarenbcTBa POJICTBA YEIOBEKA ¢ MIICKOMHUTAIONINMH KABOTHBIMHU.
Oxonorndeckne (HaKTOPHl aHTPOIIOTEHE3a: YCIOKHEHHE IMOMYIISIIINOHHON
CTPYKTYpbl ~BHAA, W3TOTOBICHHE OpPYAWHA TpyHa, TMEpexon OT
PacCTUTENFHOTO K CMEIMIAHHOMY THITY NHTAHWSA, WCIOJIH30BAHHE OTHS.
IlosiBneHNE MBICIUTENBHON AESITEIPHOCTH M YJICHOPA3[EbHOM peun.
[Ipoucxoxnenne. DxocucteMbl IIpeamer u 3agadu SKOJOTHH: YIeHHE 00
9KOJIOTHYECKUX (paKTopax, yIeHne 0 cooOIecTBaX OPraHu3MOB, YICHHE O
ouocdepe. Dxomoruueckue (HaKTOPBl, OCOOCHHOCTH HX BO3JCHCTBUS.
DKoNoTHYecKass XapaKTepUCTHKa BHIA. [loHATHE 00 HSKOIOTHUCCKUX
cucremax. llemn muTanws, TpoduUeckue YpOBHH. bHoreoneHo3 Kak
skocucTemMa. buochepa — rmobanpHas skocuctema. YueHnwe B. U.
Bepnaackoro o Owmoctepe. Pomb KMBEIX opraHusmMoB B OHocdepe.
Bbuomacca. buonorumdeckuii KpyroBopoT (Ha  mmpuUMepe KpYyroBopoTa
yraepona). OCHOBHBIC HAmpaBICHHS BO3ICHCTBUS  YEIIOBEKa Ha
ouocthepy. Tpanchopmanus eCTECTBEHHBIX JKOJOTHYSCKUX CHCTEM.
Oco0EHHOCTH arpodKOCHUCTEM (arpoIieHO30B).

ITpumedanne: T — TectupoBanue, P — nHanmcanue pedepara, ¥ — yctHeIit onpoc, KP — koHTpOabHas paboTa
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2.4.2. 3aHATHS CEMUHAPCKOI0 THIIA

— HE IPeyCMOTPEHBI

2.4.3. IlpakTuueckue 3ansatusi (JlaboparopHbie 3aHATHS)

Hanmenosanue
paszena

HaumenoBanue npaktiuyeckux (J:abopaTtopHbIX) padoT

®dopma
TEKyILEro
KOHTPOJISt

1 cemecmp

1 2

3

4

1. (Pa3men 1.
Mexannka

HccaenoBanye ABM)KEHHUS Tejla MO NEUCTBUEM ITOCTOSIHHOU
cuibl. M3yueHue 3akoHa COXpaHEHUsT UMIIyJIbca |
PEaKTUBHOTO JBMXEHUS. V3MepeHue BIAXKHOCTU BO3yXa.
WN3mepenne  MOBEPXHOCTHOTO  HATSDKEHUS  KUJKOCTH.
N3yuenne 3akoHa Owma s ydactka nenu. HM3ydenue
SIBJICHUSL DJIEKTPOMAarHUTHOM uWHIyKuuu. Kcnonb3oBaHue
dotoapdexkra B TexHuke. HabmromeHwe u perucTpanuu
3apsDKCHHBIX 4acTwll. TepmosiaepHb cuHTe3. M3mepenus
JIMHENKOW Y IITAHT CHIIUPKYJIEM.

P, v, JIP, T

2. |Pa3men 2. Xummus

IIpupona xumuueckoW CBA3UM. XHMMHYECKHME CBOWMCTBA
KHCJIOT 1 ocHOBaHM B cBeTe TO/]. O0mas xapakreprucTuka
MeTayioB. OOIIas XapaKTepUCTHKA TIABHBIX MOJTPYIII
HEMETAJIJIOB Ha npuMepe raJloreHoB. Ob6mas
XapaKTEepUCTUKA yriaeBoaopoaoB. CBoiicTBa U MPUMEHEHUs
CIIUPTOB, KapOOHOBBIX KHCJIOT M CIOXHBIX 3(HUpOB.
OrnpeziesieHne >KeCTKOCTH BOJIbI.

IP, ¥, KP,
JIP, T

3. |Pa3men 3. BuoJiorus

KuBass mnpupoga Kak OOBEKT W3Yy4YeHHS OHOJIOTHH.
Pa3smHOXeHUE opraHm3mMoB, ero (oOpMbBl U 3HAYCHHUE.
WuauBuayanbHOe pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma
(onTorene3). Opranusm — enuHoe Iesoe. MHorooopasue
Oopranu3MoB. ['Hnoressl MPOUCXOKACHUS KU3HU.
VYcnoxxHeHHe JKMBBIX OpPraHM3MOB Ha 3emiie B Mpolecce
SBOJIIOIIMM. AHTPONOreHe3 U ero 3aKOHOMEPHOCTH.
JoxazarenbcTBa pOACTBA 4YENOBEKA C MIIEKOMHUTAIOUIUMU
JKUBOTHBIMU.  V3ydeHue CTpPOECHHS PpACTUTENBHOH U
JKUBOTHOW  KJIeTKW. l3ydeHue  mpHCTIOCOOICHHOCTH
OpPraHU3MOB K Cpe/ie OONTaHus

I1P, T, JIP

Ilpumeuanue: ITP- npaxmuueckan paboma, JIP- rabopamopnas paboma; T — mecmupoeganue, P — nanucanue
pegepama, YV — yemuwiii onpoc, KP — konmponvnas paboma

244 Copep:xxanue caMocTosiTesibHO  padoTsl  (IIpumepHasn

pedepatoB)

Ilo gpusuxe

1 . Metrpomnorus B mpodeccuu

2 ®wusuka B npodeccun (3HaueHue GU3UKU IPH OCBOSHUH MPO(HECCHH)
3. IlorpemHocTy U3MepeHU

4. CKOpOCTH B IPUPOJE U TEXHHUKE.

5. Tlanuneo I'anunelt — ocHoBaTeIh TOYHOTO €CTECTBO3ZHAHUS
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6. 3Hauenue oTkpeITUi ['anunes

7. Vcaak HproTOH — co3marens KiiacCuuecKon (Gu3uKu

8. Cuibl B IpUPOJIE U TEXHUKE

9.YnbTpa3ByK U €ro UCHOIb30BAHUE B MEIUIIMHE U TEXHUKE
10.PagroakTUBHbBIE U3YYEHHS U UX BO3/IEHCTBHE HA )KUBBIE OPTaHU3MBbI

1o xumuu
1. BasxHelinye coeIMHEHNS METAJIJIOB U HEMETAJIJIOB B IPUPOJE U XO35IIICTBEHHOM AEATEIbHOCTU

YyeJIOBEKa
2. IIpupoHbIE UCTOUHUKH YTJIIEBOJIOPOIOB
3. Baxueiine coeIMHEHNS] METAIIJIOB U HEMETAJJIOB B IPUPOJIE U XO3IUCTBEHHOM JEATEIIbHOCTH

YeloBeKa
4. KpuctaJsinuecKue penieTKy BEIEeCTB C pa3IuyHbIMUA BUJAMU XUMHUYECKON CBSI3H

5. Poib B KIJIeTKE HEOPTraHUUYECKUX M OPTaHUYECKHUX BEIICCTB

Ilo 6uonocuu

1.Bupycsl — Bo30ynuTenu HH(PEKIMOHHBIX 3a001eBaHUi

2.Bupyc ummynoaedunura yenoseka (BUY). [Ipodpunaktnka BUY-undexnnm

3. 'eHeTndecKue 3aKOHOMEPHOCTH CEJICKIINH

4.Yaenne H.W. BaBuioBa o nieHTpax MHOT0OOpa3us U MPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHUI
5.I'umore3bl MPOUCXOKACHUS KUZHU

6.I'moGanpHBIC M3MEHEHUS B Onocdepe o1 BIUSHUEM IeITeIIbHOCTH YeJIOBEeKa

2.4.5 IlepeueHb Y4eOHO-METOAMYECKOT0 oOecmeyeHHsl JJIA CAMOCTOSITEJIbHOM
padoThI 00YYAKOIIMXCSH M0 TUCIHUIINHE

CamocrostenbHas paboTa ydamiuxcs SBIsIeTCS BaxkHeHmien Qopmoil y4yebHO-
BOCIIMTATEJILHOTO ITPOIIECCa.

OcHOBHas LI€Jb CAMOCTOSITENIbHOM PabOThl IPU U3YUYEHUU JTUCLHUILIIMHBI — 3aKPEIUTh
TEOPETHUECKUE 3HAHUSA, TIOYICHHBIE B XO/I IEKIIMOHHBIX 3aHATHIA, a TaKKe COPMUPOBATH
MPAKTUYECKUE HABBIKU MOJITOTOBKU B 00JIACTH €CTECTBO3HAHMUSI.

CamocTrosiTenbHas paboTa yyalmxcsi B IpoILecce OCBOCHHUS JUCIUTUIMHBI BKIIIOYAET:

- U3y4YEHUE OCHOBHOM U JIONIOJHUTEIBHOMN JIUTEPATYpPHI 110 IPEIMETY;

- u3y4yeHue (KOHCIEKTHUPOBAHHUE) BOINPOCOB, BBI3BIBAIOLIMX 3aTPYAHEHUS NpPH HUX
W3y4YCHUH;

- paboTy € 3J1EKTPOHHBIMU YYEOHBIMU PECYpPCaMU;

- U3y4YECHHUE MATEPUAJIOB IIEPUOJUYECKOM ITEYaTH, UHTEPHET PECYPCOB;

- IOJATOTOBKY K TECTUPOBAHUIO;

- MOATOTOBKY K MPAKTUYECKUM U TAOOPATOPHBIM 3aHSATHUSM,

- BBIIIOJIHEHHUE JJOMAILIHUX 3aJaHU.

HanmenoBanue paznena, [Tepedenp yaeOHO-METOAMIECKOTO O0SCIICUCHMSI TUCITATUTIHBI 10
TEMBI BEITIOJTHEHUIO CaMOCTOSITSIIbHON paOOThI

Paznen 1. dusuka

Tuxomupora C. A. ®usuka. 10 k1. : yaeOHHUK. ba3oBbIil 1 yriTyOIeHHbII

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

TuxomupoBa C. A. @uzuka. 10 k1. : yayeOHUK. ba3oBbIi 1 yriryOneHHBIH
ypoBau / Tuxommpona C. A., SAABopckuii b. M. - M. : Muemo3nna,2015. - 312

2 MonekynsipHast (uznka

Y TEPMOJIMHAMUKA c. - (®IOC).
TuxomupoBa C. A. @usuka. 11 k1. : yaeOHUK. ba3oBbIi 1 yriryOneHHBIH

3 DnexkTpoaAuHAMHKa ypoBHH / Tuxomuposa C. A., SIBopckuii b. M. - M. : MHeMo3uHa, 2015. - 319
c. - (PIr'OC).
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4 CtpoeHue aTromMa u
KBaHTOBas (pU3MKa

TuxomupoBa C. A. @uzuka. 11 k1. : yaeOHUK. ba3oBbIi 1 yriryOneHHBIH
ypoBau / Tuxommupona C. A., SAABopckuii b. M. - M. : Muemo3suna, 2015. - 319
c. - (Proce).

5 DBOMIOIHS BCEIIEHHON

TuxomupoBa C. A. @uzuka. 11 k1. : yaeOHUK. ba3oBbIi 1 yriryOneHHBIH
ypoBaHu / Tuxommpona C. A., SAABopckuii b. M. - M. : Muemo3suna, 2015. - 319
c. - (PIr'oC).

Pazpen 2. Xumus

OCHOBHBIE TTOHATHS U
3aKOHBI XUMHUH

EcrectBo3nanue. 11 knacc. ba3oseiii ypoBens: yueonuk / O. C. I'abpuensH,
W.T. Octpoymos, H. C. [lypsimiesa u ap. — 2-¢ u3., ucap. — M. : JIpoda,
2014. — 334 c. — ISBN 978-5-358-14599-3.

T'abpuemsta, O. C. Xumus : y4eOHWK IS CTYICHTOB OOpa30oBaTelbHBIX
yupexaeruii CI10 / O. C. I'abpuensn, U. I. Octpoymos. — 12-e u3a., cTep. —
M. : Axagemus, 2014. — 336 c. : [16] n. uB. un. — (Ilpod. oOpazoBanue). —
(O6meobpazoBaTenpable AMCIHAIUTAHEL). — ISBN 978-5-4468-1080-2.

[Tepuonnueckuii 3aKk0H

EctectrBo3nanue. 11 knacc. ba3oBblit yposens: yueOnuk / O. C. I'abpuensn, U.
I'. Octpoymosg, H. C. IlypsimieBa u ap. — 2-¢ u3., ucnp. — M. : JIpoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Crpoenue BeliecTBa

EctectrBo3nanue. 11 knacc. ba3oBblit yposens: yueOnuk / O. C. I'abpuensn, U.
I'. Octpoymosg, H. C. IlypsimieBa u ap. — 2-¢ u3., ucnp. — M. : JIpoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Bona. PactBopsi

EctectrBo3nanue. 11 knacc. ba3oBbiit yposens: yueOnuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. Ilypsimesa u mip. — 2-¢ u3z., ucnp. — M. : JIpoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

XuMmuueckue pcakuumn

EctectrBo3nanue. 11 knacc. ba3oBblit yposens: yueOnuk / O. C. I'abpuensn, U.
I'. Octpoymosg, H. C. IlypsimieBa u ap. — 2-¢ u3n., ucnp. — M. : JIpoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Knaccudukanus
HEOPraHNYEeCKUX
COETMHEHUH

EcrectrBo3nanue. 11 knacc. ba3oBblit yposens: yueOnuk / O. C. I'abpuensn, U.
I'. Octpoymosg, H. C. IlypsitieBa u ap. — 2-¢ u3., ucnp. — M. : JIpoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

MeTajisl 1 HeMETaJLIbI.

EctecrBo3nanue. 11 knacc. ba3oBbiit ypoens : yueonuk / O. C. 'abpuensH,
W. T. Octpoymos, H. C. [lypsimesa 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'. Octpoymosg, H. C. IlypsimieBa u ap. — 2-¢ u3a., ucnp. — M.: Jlpoda, 2014. —

YEACBOROPOTEL. 334 c. — ISBN 978-5-358-14599-3.
EctectBo3nanme. 11 knacc. ba3oseiii yposens: yuebnuk / O. C. I'abpuensn, U.
Kucnoponconepxkamue  |['. Octpoymos, H. C. [lypseimesa u np. — 2-e usn., ucnp. — M.: Jlpoda, 2014. —

OpPraHruvYcCKUEC BEIICCTBA

334 c. — ISBN 978-5-358-14599-3.

A3zoTtcoaepkaiue
OpraHUYecKUe
COCIMHEHHUSI

EctectBo3nanme. 11 knacc. ba3oseiii yposens : yuebnuk / O. C. ['abpuensy,
N. T. Octpoymos, H. C. Ilypsimiesa u ap. — 2-¢ uzn., ucup. — M.: [lpoda,
2014. — 334 c. — ISBN 978-5-358-14599-3.

XuMuA ¥ )KU3HL. XUMHSA B

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

Obrry 334 c. — ISBN 978-5-358-14599-3.
Pasnen 3. buonorusa
Brenenmne . EctrectBo3Hanue. 10 xnacc. ba3oseiit yposens: yueonuk / O. C.

T'abpuensu, U. I'. Octpoymos, H. C. Ilypeimesa u ap. — 3-e¢ u3a., crep. — M.:
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Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.
EcrectBo3nanue. 11 xmacc. bazossrit yposens: yueonuk / O. C.
la6puensn, U. I'. Octpoymos, H. C. Ilypsliesa u ap. — 2-e U34., HCHIp. —
M. : Ipocda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

EcrectBo3nanue. 10 xmacc. bazossrit yposens: yueonuk / O. C.
la6bpuensn, U. I'. Octpoymos, H. C. Ilypsrimesa u ap. — 3-e u3n., crep. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.

EcrectBo3nanue. 11 xmacc. bazossrit yposens: yueonuk / O. C.
TI'abpuensu, U. I'. Octpoymos, H. C. IlypsimeBa u ap. — 2-¢ u3., uctp. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

Knetka.

EcrecrBo3znanme. 10 kmacc. bazoBerit ypoBens: yueonuk / O. C.
la6bpuensn, U. I'. Octpoymos, H. C. Ilypsrimesa u ap. — 3-e u3na., crep. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.

Opraam3m EcrectBo3nanue. 11 xmacc. bazoserit yposens: yueonuk / O. C.
T'abpuensu, U. I'. Octpoymos, H. C. IlypsimeBa u ap. — 2-¢ u3., uctp. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

EcrecrBo3znanme. 10 kmacc. bazoBarit ypoBens: yueonuk / O. C.
la6bpuensn, U. I'. Octpoymos, H. C. [lypsrimesa u ap. — 3-e u3za., crep. — M.
Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.

Brn EcrectBo3nanue. 11 xmacc. bazossrit yposens: yueonuk / O. C.
T'abpuensu, U. I'. Octpoymos, H. C. Ilypsimea u ap. — 2-¢ u3., ucrp. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.
EcrecrBo3znanme. 10 kmacc. bazoBerit ypoBens: yueonuk / O. C.
la6puensn, U. I'. Octpoymos, H. C. [lypsiuesa u ap. — 3-e u3n., crep. — M.
SKOCHCTEMEL Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.

EcrectBo3znanue. 11 xmacc. bazossrit yposens: yueonuk / O. C.
T'abpuensu, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 2-¢ u3., uctp. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

Kpome mnepeunciieHHbIX HCTOYHMKOB YYalllMICsl MOXKET BOCIOJIB30BaTbCsl IMOMCKOBBIMHU
cucreMamu ceTu VIHTepHET 1o TeMe caMOCTOSITeIbHON paboThI.

Jli1 0CBOEHHUS AMCLUIUINHBI U CAMOCTOSITEIBHOIO BBIIIOJHEHUS TPEYCMOTPEHHBIX Y4eOHON
IporpaMMoil Kypca 3aJaHuil MOXKET OBITh HCIIOJIB30BAaHO Cieayrolee y4eOHO-METOANYECKOe
obecrieueHue:

-METOIUYECKHE PEKOMEHIAIINH K BBIMIOJIHEHUIO JJAOOPaTOPHBIX padoT;
-METOIMYECKNE PEKOMEHIAIIMM K CaMOCTOSATENIbHON padoTe.

Hauasiom opranuzanuu m000i caMOCTOSTEIbHON paObOTHI TOKHO ObITh IPUBUTHE HABBIKOB
Y YMEHHUH TPaMOTHOM paboThI ¢ Y4eOHOW U HayYHOU JIUTepaTypoid. DTOT MpoIecc, B MEPBYIO
o4epe/ib, CBA3aH C HAXOXKICHUEM HEOOXOMMOM [T YCIICIIHOTO OBJIJACHUS Y4eOHBIM MaTepraIoM
JUTEpaTypor. YYaluiics TOJDKeH YMETh T0JIb30BaThes (PoHIaMu OMOIMOTEK U CITPAaBOYHO-
6ubnuorpapuuecKuMU U3TAHUIMU.

3 OBPA3OBATEJIBHBIE TEXHOJIOTI'MHU

Jlnis M3ydeHusi ecTeCTBO3HAHMS MPEAyCMaTPUBAETCS MUCIOJIb30BaHUE B YUeOHOM Ipoliecce
aKTHBHBIX Y MHTEPAKTUBHBIX (HOPM MPOBENCHUS ayAUTOPHBIX M BHEAYAUTOPHBIX 3aHATHH C LIENBIO
(dbopMHpOBaHUA U Pa3BUTHS MPO(HECCHOHATBHBIX HABBIKOB 00YUaIOIIMXCSI.

B mpomecce o00ydeHHs TPUMEHSIOTCS 00pa30BaTelIbHBIE TEXHOJIOTHH JIMYHOCTHO-
JeSITEeIbHOCTHOTO, pa3BUBAIOIIErO0 M MpobiiemMHoro oOydyenus. OOs3areneH 1abopaTOpHBINA
MPaKTHKYM I10 pa3/iesiaM JUCIUTUTHHEL.

20



HCIIOJIB3YIOTCA KOMIIBIOTCPHOEC TCECTHUPOBAHUC,

B yde6HOM mpoliecce Hapsay C TPaAMIMOHHBIMUA O0Opa30BaTENbHBIMH TEXHOJOTHSIMU
TEMaTUYECKUE NPE3CHTALlUH, WHTEPAKTUBHBIC

TEXHOJIOTUH.
3.1.00pa3oBaTe/ibHbIe TEXHOJIOTMH NPHU NPOBEICHNHU JIEKIM
. Kom.
Ne Tema Busl npuMeHsIeMbIX 00pa30BaTeIbHBIX TEXHOJIOTHI
qac
1. |Mexanuka AynuoBH3yanbHasi TEXHOJIOTHS, MIPOOIIEMHOE H3II0KECHHUE 4
MosekymsipHas Gu3rKa U
2 AynHoBU3yaIbHAsI TEXHOJIOTHS, POOJIEMHOE U3I0KEHUE 4
TepPMOINHAMUKA
3 [DnexrpoauHamuKa AynuoBu3yanbHas TEXHOJIOTHS, IPOOIIEMHOE H3JI0KCHHE 4
4 (CtpoeHue aToMa M KBaHTOBasi (U3MKa AynuoBu3yanbHas TEXHOJIOTHS, IPOOIEMHOE H3JI0KECHHE 4
5 [DBosroLUs BCEIEHHOM AynHoBU3yaIbHAsI TEXHOJIOTHS, POOIEMHOE U3TI0KEHUE 4
AynuoBu3yanbHas TEXHOJIOTHS, IPOOIIEMHOE H3JI0KEHHE,
6 |OCHOBHBIE MOHSTHS M 3aKOHBI XUMHHU s 2
JICKIUSI - TUCKYCCHUS
7 [[epuoauuecKuii 3aKOH AynuoBu3yanbHas TEXHOJIOTHS, POOIEMHOE H3JI0KECHHE 2
8  |CrpoeHue BelecTBa AynuoBH3yasbHas TEXHOJIOTHS, IPOOJIEMHOE H3TIOKEHHE 2
9  [Boxa. PactBOphI AynuoBu3yanbHas TEXHOJIOTHS, POOIEMHOE H3JI0KECHHE 2
10 [Xumudeckue peakiuu AynuoBu3yanbHas TEXHOJIOTHS, IPOOIEMHOE H3JI0KECHHE 2
Kitaccuukamnus HEOpraHMYECKUX
11 N AynHoBU3yaIbHAsI TEXHOJIOTHS, POOJIEMHOE U3I0KEHUE 2
COCIIIHEHIH
12 [Mertamisl 1 HEMETAJLIBL. AyanoBusyanabHasi TEXHOJOTHUS, JIEKIHSI-TUCKYCCHST* 2%
'Y TJ1€BOAOPOIBI.
13 P AynuoBU3yaIbHAsI TEXHOJIOTHS, MPOOIEMHOE U3TI0KEHUE 2
Kucnopozcoaepxamiue opraHn4ecKue
14 POJICOACPAKALIHC Op AynHoBU3yaIbHAsI TEXHOJIOTHS, POOJIEMHOE U3I0KEHUE 2
BEIICCTRA.
IA30TCOAEpIKAIIE OPTaHNIECKUe
15 JICPAQIIHC Op AynHoBU3yaIbHAsI TEXHOJIOTHS, POOJIEMHOE U3I0KEHUE 2
COCTHCHUS
AynuoBu3yanbHas TEXHOJIOTHS, IIPOOIEMHOE H3JI0KECHHE
16 [Xumus u xu3Hb. XUMUSL B OBITY Y Y s - 1P ’ 2
JICKIHSI - TUCKYCCHUS
17 BBencuue AynuoBH3yasbHas TEXHOJIOTHS, TPOOJIEMHOE H3TIOKEHHE 2
18 [Knetka. AynroBu3yasbHasi TEXHOJIOTHS, TPOOIEMHOE H3JI0KEHHE 8
19 |Opranuzm AynuoBu3yanbHas TEXHOJIOTHS, POOIEMHOE H3JI0KCHHUE 4
20 [Bug AynuoBH3yasbHas TEXHOJIOTHS, IPOOIEMHOE H3TIOKECHHE 2
21 [Dxocucrembr AynuoBu3yanbHas TEXHOJIOTHS, IPOOIEMHOE H3JI0KECHHE 4
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3.2.00pa3oBaTe/IbHbIC TEXHOJIOTHH NPH NPOBEICHUH NPAKTHYECKUX 3aHATHI

(n1abopaTopHbIX padoT)

No | Tema 3anarus Bubl npuMeHseMbIX 00pa3oBaTebHBIX Kou.
TEXHOJIOT Uil yac

1 HccnenoBanve qBUKEHUS TeJa MO IEHCTBUEM Juckyccust 1o TEOpETUYECKUM BOIIPOCAM. 2

IIOCTOSIHHOM CHJIBI Pewenue 3a1ay ”HAMBUYAJILHO
2 | M3ydeHue 3aKOHA COXPAHCHUS UMITYJIbCa U Kpyriblii ¢TOJ 10 TEOPETUYECKUM BOTIPOCAM 2
PEaKTHBHOTO IBMYKCHUS Pewrenue 3anau kelic-meTogoM

3 W3MepeHus TMHENKON U MITaHT€HIIUPKYJIEM Juckyccust Mo TeOpeTU4eCKUM BOIIPOCaM 2%
Pemenue 3a1a4 MHAUBUAYAIBEHO C TPYIIIOBBIM
o0cyxIeHueM

4  M3mepeHns NTWHEHKON M IITAHTCHIUPKYIEM IIpecc-koH(DepeHINS TI0 TEOPETHIECKUM 2%
BOTIPOCAM.

Pemenne 3a1a4 ManbIMA TPYIIIAMA

5 W3mepeHue BIaKHOCTH BO3yXa Hrposoe 3ansTie Ha Moaensax. Pemenue 3anau 2

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

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

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

9 Hcnonp3oBanue GoTodddexra B TeXHUKE Hrposoe 3ansTie Ha Mojensax. Pemenue 3anay 2%

10 HabmroneHue u perucTpanuu 3apsHXKCHHBIX YacTHIl | JIUCIYT 1O TEOPETHYECKUM BOIIPOCAM 2
Pemenue 3a1a4 MHAUBUAYAIBEHO C TPYIIIOBBIM
00CYX/ICHUEM UTOTOB

11 TepmosinepHBbIi CUHTE3 Kpyrnslii cTOJ 0 TEOPETUYECKHM BOIIPOCAM. 2%
Pemtenne 3amay kerc-MeTOa0M

12 | [Ipupona XUMHUYECKOH CBSI3U Macrep-Kiacc criennanucTa, padoTa MajJbIMH 2
rpymnmamu *

13 | Onpenenenue xKecTKOCTU BOJIbI JucnyT no TeopeTHueCcKUM BOIIpOcaM 2
Pemenue 3a1a4 MHAUBUAYAIBHO C TPYIIIOBBIM
00CYX/ICHUEM UTOTOB

14 | Xumuueckue CBOMCTBA KUCIOT U OCHOBAaHUU B AHann3 KOHKPETHBIX CUTYalHi 2

ceete TOJI,

15 OO6mas xapakrepucTika MetamioB. O0mas Kpyrmsiii cToJ 110 TEOPEeTHIeCKUM BOTIPOCaM 2

XapaKTepUCTHKA TJIaBHBIX MOJATPYII HEMETAIUIOB | Permrenue 3agau kefic-MeToI0M
Ha TIPHMEpPE TaJoreHOB.

16 | OOwias xapakTepUCTHKA YIIEBOIOPOIOB Juckyccust Mo TeOpeTU4eCKUM BOIIPOCaM 2%
Pemenue 3a1a4 MHAUBUAYAIBEHO C TPYIIIOBBIM
00CyXIeHUEeM

17 | CpolicTBa M IpHUMEHEHUS CHUPTOB, KapOOHOBBIX | Pemienue 3a1a4 MajabIMM TpyHIIaMU 2

KHCJIOT W CJIOXHBIX Y(HPOB.

18  JKuBas mpupona Kak 00bEKT U3ydeHHs OMOIOTHI Pemenne cuTyaTHBHBIX U IPOU3BOACTBEHHBIX 2%
3amadq

19 | Pa3mHOXeHHE OpraHU3MOB, €T0 GOPMBI U Hrposoe 3ansaTHE Ha MOJIeTAX. Pemenue 3amaq 2%

3Ha4YeHue. HAMBHIyaTIbHOE Pa3BUTHE
MHOTOKJIETOYHOI'O OpraHu3Ma (OHTOreHe3).
20 |H3yueHue CTpOEHHs PACTUTEIBHON U )KUBOTHOM JucnyT no TeopeTH4ecKUM BOIIpOcaM 2

KICTKH

Perienre 3a/1au MHAUBUIYATIBHO C TPYMIIOBBIM
00CYX/ICHUEM UTOTOB
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21 Opranusm — enuHoe 1eoe. MHoroo6pasue JucyT no TeopeTuuecKuM BoIpocam 2%
OpraHU3MOB Perenue 3a1au MHANBUIYAIBHO C TPYNIIOBBIM
00CYX/ICHUEM UTOTOB
22 |T'umoTte3bl MPOUCXOXKACHUS XHU3HU. YCJIOXKHEHUE | AHaau3 KOHKPETHBIX CUTyaluil 2
UBBIX OPraHU3MOB Ha 3eMIle B IIpoLEecce
ABOJIIONIMHA. AHTPOTIOTEHE3 W €ro
3aKOHOMEPHOCTH. JloKa3aTenpcTBa POACTBA
YEJIOBEKA C MICKOIUTAIONINMHU KUBOTHBIMH.
23 | HW3ydeHue NpHUCIIOCOOICHHOCTH OPTaHU3MOB K Kpyrasiii cToJ 0 TEOpETHUECKUM BOIIPOCaM 2
cpene oOuTaHus Pemienne 3amay kerc-MeTo10M
Hroro no kypcy 46
B TOM 4HCJIC MHTEPAKTUBHOE 00y4YeHue™ 16*

4 YCJOBUS PEAJIMBAIIUU IPOTPAMMBI YYEBHOM JUCIUITIINHBI

4.1 MarepuajbHo-TeXHHYeCKas 0a3a, Heo0OXoAMMasi 1JIsl OCYIIeCTBJICHH S

Oﬁpa3OBaTeHLHOFO nmpouaecca mo TMCUUIJINHE

Peanuzanusa yueOGHo#l mucuuminuubl EcrecTBo3HaHue TpeOyeT Hamuuusi y4yeOHOTro
kaOWHeTa IJIs TPOBEJCHUS TEOPETHUYECKUX M TMPAKTUUYECKUX 3aHATHH W J1abopaTopuio

COOTBETCTBYIOUIETO MPOpuUIIs.

Peanuzanus yueOHON AMCHUIUIMHBI OCYIIECTBIISIETCS B CIIELIMATBLHO 000PYI0BaHHOM

KaOMHETE CCTCCTBCHHO-HAYYHbIX JUCIUILIINH, KOTOpBIﬁ BKJIFOYAET B CEOs:
MYJIbTUMCONA KOMILICKT (MYJ'IBTI/IMGIH/IaHpOGKTOp u 3KpaH),

KOMIIBIOTED,
JI0CKa MeJIoBas,
yaeOHast MmeOeb,

1a00paTOpHBIA KOMIUIEKC ISl y4eOHOM MpaKTUYECKON U MPOEKTHOU AESITebHOCTH

no (usmke,

7a00paTOpHBIA KOMILIEKC JJIsi YUeOHOM MPAKTHUYECKOW U MPOEKTHOM AESITeNbHOCTH

10 CCTCCTBCHHO-HAYYHbBIM NUCIHUIIJIMHAM,

HarjisaaHbIC ITocoous (My.]'ISI)KI/I YCJIOBCUCCKUX OpPraHoOB,

YCJIOBCUCCKUX OpPraHOB, CKCJICT Ha H_ITaTI/IBC),
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4.2 IlepevyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 odecTeYeHust
1. 7-zip (muuen3us Ha aHria. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (uieH3us
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (muueH3us

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

4. Apache Open Office (iunen3us - http://www.openoffice.org/license.html)

5. Free Commander (MuueH3us
https://freecommander.com/ru/%d0%bb%d0%b8%d 1% 86%d0%b5 % d0%bd%d0%b7%d0
%b8%d1%81/)

6. Google Chrome (IMueH3us
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBOOOHOM TOCTYTIC)

8. Mozilla Firefox (sinnen3us - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHbIX 1 JOIIOJIHUTEJIbHBIX NTHOOPMAILIMOHHBIX
NCTOYHHUKOB, HEOBXOAUMBLIX JIJIS1 OCBOEHMA JUCLUITIIMHBI
bJ1.07 ECTECTBO3HAHUE

5.1 OcHoBHas JauTEpaTypa
1. EcrectBo3nanue. 10 knacc. ba3zoBbiii ypoBensb : yueonuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. IlypeimeBa u ap. — 3-¢ u3a., crep. — M. : Ilpoda, 2014. — 334 c. —
ISBN 978-5-358-13366-2.
2.  EcrectBo3nanue. 11 xnacc. ba3zoBbiit ypoBHb: yueOHuk / O. C. I'abpuensn, 1. T.
Octpoymos, H. C. Ilypeimesa u mp. - 2-e u3z., ucnp. - Mocksa: Jlpoda, 2014. - 334 c. -
ISBN 978-5-358-14599-

5.2 JlonoJiHUTEIbHASA JIUTEPATYPA

1. Caenko, O. E. EcrtectBo3nanue [DnekTpoHHBIH pecypc] : yueb. mocobue /
O.E.Caenko, T. II. Tpymuna, O. B. Apyttonss. — M. : KnoPyc, 2015. — 364 c. — (CIIO). -
ISBN 978-5-406-04314-1. https://www.book.ru/book/916518.

2. Tuxomupona C. A. ®usuka. 10 k1. : yueOnuk. ba3oBsiii n yriyOneHHbINH ypOBHH /
Tuxomuposa C. A., SABopckuii b. M. - M. : Muemo3una,2015. - 312 c. - (®I'OC).

3. Tuxomupona C. A. ®usuka. 11 k1. : yueOHUK. ba3oBbIil 1 yrimyOaeHHBIN ypOBHHU /
Tuxomuposa C. A., ABopckuii b. M. - M. : MHemo3uHa, 2015. - 319 c. - (PI'OC).

4. Taopuensn, O. C. Xumusa : ydeOHHUK UIsI CTYJICHTOB OOpa30BaTEIbHBIX
yupexaennid CIIO / O. C. TI'abpuensn, U. I'. OctpoymoB. — 12-e u3zn., crep. — M. :
Axkamemus, 2014. — 336 c. : [16] n. uB. wi -— (IIpod. obOpazoBanme). —
(ObmeobpazoBaTenbHble AUCIUTUINHEL). — ISBN 978-5-4468-1080-2.

5. KoncrantunoB, B. M. buonorus : y4eOHUK ISl MCHOJb30BaHUSA B Y4eOHOM
nporecce 00pa3oBaT. yUpexkJACHUH, peanu3yronrX 00pa3oBaTEIbHYIO MPOrpaMMy Cpej.
(monHOrO) 001I. 00pa3oBaHMsl B Mpejesiax OCHOBHBIX Mpod. obpazosar. mporpamm HITO u
CIIO ¢ ygerom mpodus mpod. obpazoanus / B. M. Koncrantunos, A. I'. Pe3anos, E. O.
®daneesa ; noa pea. B. M. Koncrantunosa. — 8-e usja., crep. — M. : Akagemus, 2014. — 320
c. — (ITpod. o6pazoanue. OOIe0OpazoBaT. nucuuIInHbl). — ISBN 978-5-4468-0779-6.

6. KoncrantuHoB, B. M. buonorus mus mnpodeccuidi W CHEMUATBHOCTEH
TEXHUYECKOI'0 U €CTECTBEHHO-HAYYHOro npoduiel : yueOHUK ISl UCIOJIb30BaHUs B yueo.
nporecce oOpaszoBaT. yupexaeHuit CIIO Ha 0a3ze ocHOBHOro oOIml. 00pa3oBaHUS C
nojiyueHueM cpen. oOu. oOpazoBanusi / B. M. Koncrantunos, A. I'. Pesanos, E. O.
®daneesa ; noa pea. B. M. Koncrantunosa. — 2-e usa., crep. — M. : Akagemus, 2016. — 320
c. — (ITpod. o6pazoanue. O6mEeoOpazonat. nucuurinHbl). — [SBN 978-5-4468-3093-0.

7. BumnsikoBa, E. A. ®u3uka : cOopHuk 3aga4 : EI'D, onuMnuanpl, 3K3aMeHbI B BY3.
[DnexTpoHHbIN pecypc]. — DnekTpoH. gaH. — M. : U3patenbctBo "Jlabopatopus 3HaHuUi",
2015. — 339 c. — Pexum gocryna: http://e.lanbook.com/book/66347
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8. Kysznenos, C.. CnpaBounuk no ¢usuke : yuebnoe mocobue / C.U. Ky3nenos,
K.N. Poro3uH. - Tomck : U3aaTenscTBo TOMCKOro MOIuTEXHUYECKOTO0 yHUBEpcuTeTa, 2014.
- 220 c. : wun., tabn., cxem. - bubauorp. B kH.. - ISBN 978-5-4387-0443-0 ; To xe
[Dnextponnsblil pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=442117

9. Abaumes, C. K. KonHuenuuu COBpEMEHHOTO €CTECTBO3HAHUS: KOHCIEKT JICKIIUMA
[DnexTponHbIi pecypc] : yueb. mocodue / C. K. AbauneB. — PocToB-Ha-/lony : ®deHukc,
2012. — 352 c¢. — (Beicm. o6OpasoBanme). — ISBN 978-5-222-18878-1. — URL:
http://biblioclub.ru/index.php?page=book_red&id=271493&sr=1.

10. UxonnukoBa, H. M. KoHuenuuu cCOBpEMEHHOTO €CTECTBO3HAHUS [DIEKTPOHHBIN
pecypc] : yue0. nmocobue / H. . UxonnukoBa. — M. : FOuutu-/lana, 2015. — 287 c. — ISBN
978-5-238-01421-0. - URL.:
http://biblioclub.ru/index.php?page=book_red&id=115158&sr=1.

5.3 llepuoanyeckue U31aHUA

1. Bomnpocs! ecrectBo3Hanus. — URL:
https://e.lanbook.com/journal/2310#journal_name

2. Y4eOHblil 3kciepuMeHT B oopazoBanuu. — URL:
https://e.lanbook.com/journal/2335#journal_name

3. 3nanue-cuna. — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=220412.

4. Keantuk. — URL: https://e.lanbook.com/journal/2409#journal_name

5. Hayka u xwu3nb. — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=441231.

6. DkcriepuMeHT ¥ HHHOBalMu B mikoje. — URL:
http://elibrary.ru/contents.asp?issueid=1513931.

7. Bectnuk IlckoBckoro rocyaapcrsennoro yuuepcurera. Cepusi: EctecTBeHHbIE U

¢uszuko-maremarnueckue Hayku. — URL: http://elibrary.ru/contents.asp?titleid=37511.

5.4 UnTepHeT-pecypcbl

1. OBC «VYuuBepcuterckas Oubmuoreka ONLINE» : caiit. - URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC uznarenbctBa «Jlanb» : caiit. - URL: http://e.lanbook.com.

3. DOBC «lOpaiir» : [paznen «BAILIA TIOAITNCKA: ®unuan Kyol'Y (r. CnaBsiHCK-
Ha-Kyb6ann)]: caiit. - URL: https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-
A737-37TD3A9E6DBFB.

4. OBC «BOOK.ru» : [mepeuenb kuur ObC BOOK.ru, noctynusix ana Kyol'Y u
¢dbunuanog] : caiit. — URL: http://sgpi.ru/Mm=5624.

5. Hayunas onekTpoHHas OuOnumorexka «eLibrary.ru» : cait. — URL:
http://elibrary.ru/defaultx.asp.

6. ba3bl manHbiXx kommanuu «Mct Bero» [pasmen: Ilepuoawdeckuwe u3naHus (Ha
pycckowm si3bike)]: caiit. — URL: http://dlib.eastview.com.

7. DOnextponHas OubOmmorteka «Grebennikon» [pasmen: Kypuambl (Ha pycckom
s3bike)] : caitt. — URL: http://grebennikon.ru/journal.php.

8. @epepanbHas uHpOpMmanmoHHas cuctema «EauHoe oOkHO gocTyma K
oOpasoBaTelbHBIM pecypcam» : caT. — URL: http://windowedu.ru.

9. ®denepanpHBIA HeHTp HHPOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB (PIIUOP) :
cait. - URL: http://fcior.edu.ru.
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10. Equnas xomnexnust nudpoBbIX oOpa3oBaTenbHBIX pecypcoB : caiT. — URL:

http://school-collection.edu.ru. \denepanbHbIi LEHTP 00pa3oBaTEIHLHOTO
3akoHonarenbeTBa : caT. — URL: http://www.lexed.ru.
11. DHuuknoneauym :  OuHnukinoneauu. CrnoBapu. CnopaBounuku //  OBC

«YuuBepcuterckas oubmmoreka ONLINE» : caiit. — URL: http://enc.biblioclub.ru/.
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6 METOAUNYECKHUE YKA3AHUSA OBYYAIOIIUMCS ITO OCBOEHUIO
JUCHHUIIJINHBI

VYyammecss [Uisl MOJHOLIGHHOTO OCBOEHHUs ydeOHoro Kypca «EcTtecTBo3Hanume»
JOJKHBI ~ COCTAaBJSITh KOHCHEKThl KAaK TMpPU MNPOCIYIIMBAHUU €T0 TEOPETUUYECKOM
(JIEKIIMOHHOW) YacTH, TaK W IPU MHOATOTOBKE K IMPAKTHUYECKUM 3aHATUSIM. JKenaTesbHO,
YTOOBI KOHCTIEKTHI JIEKIIUNA U CEMUHAPOB 3aMMCHIBAIIMCH B JIOTMYECKOI MOCIIE0BATEIbHOCTH
M3y4eHHUs] Kypca M COAEPKAIUCh B OAHOM TeTpaam. DTo obecrmeuut Oojiee MOTHYIO
MOJITOTOBKY KaK K TEKYIIUM Y4€OHBIM 3aHSATHSM, TaK U CECCHOHHOMY KOHTPOJIIO 3HAHUM.

CamocrostenbHas paboTa ydaliuxcs SBIsIeTCS BaxkHeHmen Qopmoil y4yebHO-
MO3HABATENBHOTO Tporecca. Llenb 3aganuil uis caMOCTOSTENbHOM pabOThl — 3aKPENHUTh H
paclIUpUTh 3HAHUS, YMEHUS, HaBbIKA, NPUOOPETEHHbIE B pe3yjJbTaTe€ M3YYCHUS
JUCLUILIMHBL; OBJIAJIETh YMEHHEM MCIOJIb30BaTh MOJYYEHHBbIE 3HAHUS B IMPAKTHYECKOUN
paboTe; MONYyYUTh MEPBUYHBIE HABBIKK MPO(EeCCHOHATBHON AeSITENbHOCTH.

Hauanom opranmzanuu gr000i caMOCTOSTENbHON padOThl JOHKHO OBITH MPUBUTHE
HaBBIKOB M YMEHHI IPaMOTHOM paboTHI ¢ yueOHOUM W HaydYHOU JTUTEepaTypoil. ITOT mpoliecc,
B TEPBYIO OYEpPENlb, CBA3aH C HAXOXKJICHUEM HEOOXOIMMOM MJisi YCHEUIHOTO OBJIaJCHUS
y4eOHBIM MaTepUaIOM JIMTEPATypOu. YUaIluicCs MOKEH H3yYUTh CHHCOK HOPMATHBHO-
IPaBOBBIX AKTOB M SKOHOMHUYECKON JHMTEpaTypbl, PEKOMEHIyEeMbId 10 y4eOHOMU
IUCHUIUIMHE,  YMETh  ToJb30BaThcsi  (ongamu  OMONMOTEK U CIPABOYHO-
oubmuorpaduuecKUMH U3TaHUSIMH.

3amaHus AJi1 CaMOCTOSITEIbHOM paOOThl BBIMOJIHSAIOTCS B NMUCBMEHHOM BHJE BO
BHeayIUTOpHOE Bpemsi. PaboTa 1omkHAa HOCHUTH TBOPYECKHMH XapakTep, NMpPH €€ OICHKE
npernojaBaTesib B IMEPBYIO OYepelb OLIEHUBaeT OOOCHOBAaHHOCTb W OPUTHMHAJIBHOCTD
BBIBOJIOB. B THChMEHHON paboTe MO TeMe 3aJaHus ydYalluiics JOJDKeH TOJMHO W
BCECTOPOHHE PACCMOTPETh BCE ACHIEKTHI TEMBI, Y€TKO C(OPMYITUPOBATH U APTYMEHTHPOBATh
CBOIO TO3UIMIO 10 UCCIEIyeMbIM BoOIpocaM. BbplOOp KOHKpeTHOro 3afaHus A
CaMOCTOSITENIbHON PabOThl MPOBOJUT MpeEroAaBaTelb, BEAYIIUNA MPAKTUUECKUE 3aHATUS B
COOTBETCTBUU C MIEPEUYHEM, YKA3aHHBIM B IJIaHAX MPAKTUYECKUX 3aHSATUH.

Obwue npaguna 6blnoIHeHUs NUCbMEHHBIX pabom

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

— obmas uaopmarnus 06 aBTOPCKUX MpaBax;

- MpaBUjia UUTUPOBAHUS;

- npaBmiIa 0GOPMIICHUS CCHLIOK;

Bce wumerommecs B TEKCT€ CHOCKM THIATENBHO BBIBEPAIOTCS W CHAOKAIOTCA
«agpecamMm».

Heponyctumo BKIIOYaTh B CBOIO pabOTy BBIAECPKKU U3 pabOT APYrHxX aBTOPOB O€3
YKa3aHus Ha 3TO, NMEPECKa3bIBaTh YYXKYyK paboTy ONHM3KO K TEKCTy 0€3 OTChUIKH K HEW,
MCTIOJIh30BATh Yy)KHE HJIeH 0e3 yKazaHUs MEPBOMCTOYHUKOB (3TO KacaeTcs U nHpOpMaI,
HaizieHHol B UnTepHeTe). Bee ciyyaun miiarnata 10KHBI ObITh HCKITIOYEHBI.

Coucok UCIONB30BAHHOW JIUTEpaTypbl JOJKEH BKIKOYAaTh BCE HUCTOYHUKU
uHpOpMAINH, H3y4YeHHBIE U TPOPa0OTaHHBIE CTYCHTOM B MPOILIECCE BBHITOTHEHHS PadOTHI,
U oikeH ObITh coctaBieH B cooTBeTcTBUU ¢ ['OCT P. 7.0.5-2008 «bubmuorpaduyeckas
cceuika. O01mme TpeGoBaHUS M TIPABUIIA».

Tpebosanus k nanucanuio peghepama
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Pedepar mo mamHOMY Kypcy SBISE€TCS OJHMM U3 METOJOB OpraHU3alluu
CaMOCTOSITEIbHON PabOTHI.

Tembl pedepaToB SIBISIOTCS JOMOJHUATEIHHBIM MATEPHUATIOM JUISI U3YYEHUS TaHHOUN
mucuuruinHabl. Pedepar onernBaercst B ouH 0amt B OLIEHKE UTOTO IK3aMeHa

Pedpepar gomkeH  ObITh MOATOTOBIEH  COTJaCHO  TeMe,  MPEAJIOKEHHON
npenojaBateneM. JlomyckaeTcs caMOCTOSTENbHBIM BBIOOp TeMbl pedepaTa, HO MO
COIJIACOBAHUIO C MPEMNOJIaBATEIIEM.

Jns nHanucanust pedepara CTYAEHT CaMOCTOSTENbHO TOIOUPAET HMCTOYHUKHU
uH(popMaMu MO BBHIOpaHHOM Teme (IMTepaTypa ydyeOHas, mepuoguveckas u WHTepHeET-
pecypcehl)

O6mwem pedepara — ve meree 10 cTpanur; popmara A 4.

Pedepat nomkeH uMeTh (TUTYIBHBIN JTUCT, COJEPKaHNE, TEKCT JTOJKEH OBbITh pa3ouT
Ha pas3lenbl, COTJacHO COJEP)KaHUIO, 3aKIIOUYEHUE, CIUCOK JUTEpaTypbl HE MeHee S
HWCTOYHHUKOB)

O6cyxnenne Tem pedepaToB MPOBOAMUTCS HA TEX NPAKTHUYECKUX 3aHATHSAX, IO
KOTOpPBIM OHM paclipejiefieHbl. DTo sBisieTcsi o0sa3aTeNibHbIM TpeOoBaHueM. B ciiydae He
IpeaCcTaBleHUsT pedepaTa COTrJIAaCHO YCTaHOBICHHOMY rpaduky (6e3 yBaKUTEIbHOU
MPUYXHBI), yYaIuics: 00s13aH TOrOTOBUTH HOBBIN pedepar.

Nudopmanus no pedepary He nomxHa mnpeBbimarh 10 muHyT. BhicTynaromuit
JOJKEH MOATOTOBUTH KPATKUE BBIBOJIBI 110 TeMe pedepaTa 11l KOHCIIEKTUPOBAHMUS.

Cnauga pedepara npemnoaaBarento 00s13aTeIbHA.

7.0HEHOYHBIE CPEJACTBA JIJIs1 KOHTPOJISA YCIHEBAEMOCTH

7.1 IlacnopT (hoHIA O1IEHOYHBIX CPEICTB

No HaumenoBaHue O1lEHOYHOT'O
i Kontponupyemsie paznesnsl (TeMbl) TACHIUILIAHBI cpecTea
Paznen 1. ®uzuka
1 MexaHuka Jla6. pabota
2 MonexynspHas pu3nuka 1 TepMOJUHAMHUKA [Tpakt. pabora
3 DNeKTpoANHAMUKA [TpakT. pabora
4 CrtpoeHnue aTomMa 1 KBaHTOBas (pr3nka [Ipakt. pabora
5 DBOIOIMS BCEJIEHHOMN ITpakt. paboTa
Paznen 2. Xumuns
OCHOBHBIE OHSTUS ¥ 3aKOHBI XUMUU Pedepar
[lepuoanueckuii 3aKOH Koncnekr
CrtpoeHue BenecTna IIpakT. 3ansTHE
Bopna. PactBopsr Jlab. paboTa
XHUMUYECKUE PEaKIINU IIpakT. 3ansTHE
Krnaccudukanus HEOPraHUYECKUX COSAMHEHUN IIpakr. 3ansTHE
Mertasuibl 1 HEMETaJUIb IIpakr. 3ansTHE
YrieBogopoibl IIpakT. 3ansTHE
Kucnoponcoaepxaiiue opraHu4eckue BEIEeCTBa. [Ipakrt. 3ansiTue
A30TCoAEpIKAIINE OPraHUYECKHUE COCTUHEHUS IIpakT. 3ansTHE
XUMUS U KU3Hb. XUMHUS B OBITY KoHcnekr
Pa3nen 3. buonorusa
Bsenenue IIpakr. 3ansTHE
Krnerka. [Ipakr. 3ansitue
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No HanmenoBanue o1ieHOYHOTO
Kontponupyemsie paznesnsl (TeMbl) TACHUILIAHbBI
/o CpeacTBa

Pa3nen 1. dusuka

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

7.2 Kputepuu oleHKH pe3yJbTATOB 00y4eHHsI

KoHTposp 1 olLieHKa pe3ysbTaTOB OCBOEHUS yU€OHOW JHUCLUILIMHBI OCYILECTBISIETCS
IpernojaBaresieM B IpoLlecCe IMPOBEAEHUS MNPAKTHUYECKUX paboT, TeCTUpOBaHMUS,
cobeceoBaHMS IO Pe3yJbTaTaM BBIMOJIHEHHS J1a0OpaTOPHBIX paldoT, a TakKe peHICHHUs
3a1ad, COCTaBJeHHsA pabounMx TaONWIl W TOATOTOBKH COOOMICHHHA K YpPOKY. 3HAHHS
CTYACHTOB Ha NPAKTUYECKUX 3aHITHUAX OLEHUBAIOTCS OTMETKAMHU «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPHUTEILHO» U «HEYIOBIIETBOPUTEIBLHOY.

OneHka «OTIMYHO»  BBICTABIIAETCA, KOIJAa CTYAEHb IIOKa3blBaeT IyOOKoe
BCECTOPOHHEE 3HAHME pas3feia JAUCUUIUIMHBL, 00sA3aTelNbHOM M JONOJIHUTENIBHOM
JUTEpaTypbl, ApryMEHTHPOBAHO M JIOTMYECKM CTPOMHO H3JIaraeT MaTepuall, MOXKET
MPUMEHSATh 3HAHUS JJI aHAJIN3a KOHKPETHBIX CUTYallui.

OneHka «XOpoILlIO» CTaBUTCS IpPU TBEPAbIX 3HAHUSAX pas3jiena JUCUUIUIMHBI,
o0s3aTeNbHOM  JMTEpaTypbl,  3HAKOMCTBE  C  JIONOJIHUTENIBHOM  JINTEpaTypoi,
apryMEHTHPOBAaHHOM H3JIOKEHUM MaTepuajia, YMEHMHM NPUMEHUTh 3HAHUS AJs aHalu3a
KOHKPETHBIX CUTYallUi.

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

OneHka «HEeyJIOBIETBOPUTEIBHO» CTABUTCS, KOTJA CTYJEHT HE OCBOMJ OCHOBHOTO
COJIEp>KaHUs MpeAMETA U ¢1a00 3HAET U3y4aeMblid pa3zell JUCIUILUIUHBIL.

7.3 OneHo4HbIe cpeacrBa 1Jisi IpOBEACHUA TeKylHeﬁ arrecranuu

B JaHHOM pasaejie npuBOAsATCAA Oﬁpa3llbl OLCHOYHBLIX CPCEACTB. Ioanblii
KOMIUIEKT OHCHOYHBLIX CPEACTB IPUBOAUTCHA B (I)OH)Ie OLCHOYHBIX CPEACTB.

Texymmii KOHTPOJIb TPOBOAUTCS B hopMe:
-(ppoHTaNBHEII ONpOC
-UHJIUBUAYAIbHBIA YCTHBIA ONPOC
-IIUCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE I10 TEOPETUIECKOMY MaTEpHUaILy
-npakThyeckas (1aboparopHas) pabora
-3a1mTa pedepara
-3al11Ta BBIIOJHEHHOIO 3aJ1aHHUs,

N ITpumepsnr

®dopma [IpakTrueckuii Jlnunbie kauecTBa pumep

3HaHuA YMmenus OIIEHOYHBIX
aTTeCTallNU OITBIT (BIIAJICHUE) CTy/ICHTa

CpencTB
Ycrubiid Koutponb 3Hanui OrneHka yMeHHs Onenka HaBbIKOB | OmeHka Kontponbhsie
(MUCHMEHHBIN) | TO OMpPEeAeIEHHBIM pasynyaTh paboTHI ¢ CIOCOOHOCTH BOIIPOCHI 110
ompoc mo | mpobiemam KOHKpETHBIE JTUTEPATyPHBIMU OTIEPaTUBHO U TeMaM
KadeCTBEHHO
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TeMaM TOHATHS HUCTOYHUKAMU oTBEYaTh Ha MIPHUJIATaI0TCS
MIOCTaBJICHHBIE
BOTIPOCHI
Pedepatsr KoHTpons 3HaHMI OrnieHka yMeHHs Onenka HaBbIKOB | OmeHka Tembr
TI0 OTIPEICIICHHBIM pasnuyath paboThI ¢ CIOCOOHOCTH K pedeparon
mpobiaemMam KOHKpETHBIE JTUTEPATyPHBIMA CaMOCTOSITENIFHON | MPHJIAraroTcs
TIOHSATHS HCTOYHUKAMHU pabote u aHaNMM3y
JUTEPATyPHBIX
UCTOYHUKOB
IIpaxktryeckue | CMbICT HOHSATUIM: OnuceiBaTh U HaBbikamu: Onenka Temsl paboT
(;1abopaTOpHBI | €CTECTBEHHOHAYYHOC | OOBSACHITH OITHCAHUS 1 CIIOCOOHOCTH MIPHUJIATaoTCs
¢) paboThI SIBJICHUE, TUIIOTE34, CCTECTBCHHOHAYYH | OOBSICHCHHS OIEePaTUBHO U
3aKOH, TEOPHs, bl SIBIICHUS U €CTeCTBCHHOHAYYH | KaYeCTBEHHO
BEILIECTBO, CBOJACTBA TeIT: BIX SIBJICHUH U peniath
B3aMMO/JICHCTBHE, JIBIDKCHUC CBOVACTB TEI: MTOCTaBJICHHBIC HA
ANEKTPOMAar HUTHOE HEOECHBIX Tel U JIBIDKEHUE MPaKTUYECKUX U
ToJ1e, BOJTHA, (POTOH, | MCKYCCTBEHHBIX HEeOECHBIX Tl U 1abopaTOPHBIX
aToM, aTOMHOE SIIPO, | CITyTHHKOB 3€MJIM; | MICKYCCTBEHHBIX pabotax 3amauu u
HOHM3UPYIOIINE CBOIICTBA T'a30B, CIyTHUKOB 3eMJIM; | apryMEHTHpOBATh
W3ITY4EHUs], IUIaHeTa, | JKUAKOCTEH U CBOICTBA T'a30B, pe3yabTaThl
3Be3/1a, TAJIAKTHKA, TBEPIBIX TEI; KUAKOCTEH
Bcenennas; JNICKTPOMATHUTHY | TBEPIBIX TEIT,
9KOJIOTUYCCKUE FO HHITYKIIHIO, ANEKTPOMATHUTHY
aCTICKTHI pactpocTpaHeHHe | [0 MHIYKIHIO,
HCTIOJB30BaHUS AIICKTPOMATHHUTHBI | PACIPOCTPAHCHHUE
YIJIEBOJAOPOIHOTO X BOJIH; BOJIHOBBIC | AJICKTPOMATrHUTHBI
CBIpBsL. 3HAHUE CBOIICTBA CBETA; X BOJIH; BOJIHOBBIC
CTPOCHHS KIETOK, W3ITy9CHUE U CBOIICTBa CBETA;
OCHOBHBIX TIOTJIOIICHUE CBETa | M3IyYCHHE U
croco0oB aToMOM; TIOTJIOIICHNE CBETA
Pa3MHOKEHHUS doroaddexr; aTOMOM;
OpraHU3MOB, YcraHaBnuBaTh hoTtoaddekr;
cTamuil OHTOTEeHe3a | 3aBUCHMOCTH YcraHoBneHUS
HAa MpUMepe CBOWCTB 3aBHCUMOCTH
YeNOBEKa, IPUYHH, | XUMHUYECKHUX CBOWCTB
BBI3BIBAIOIIIX BEIIIECTB OT XHUMHUYICCKHX
HaApYIICHUS B CTPOCHHUS aTOMOB | BEIIECTB OT
pa3BUTHH 00pa3yIOMIKUX UX CTPOCHHUS aTOMOB
OpTaHHU3MOB. XAMHYECKIX 00pa3yIoNMX UX
3HaHUe cOCTaBa, 3JIEMEHTOB. XAUMHUYIECKUX
crpoeHust M o0mux | OOBICHATH 3JIEMEHTOB.
CBOMCTB 3aBHCHMOCTh OO0BscHeHHSA
BaKHEHIINX CBOICTB BEILECTB | 3aBUCUMOCTH
KJIaCCOB OT UX COCTaBa U CBOWCTB BCILICCTB
HEOPTaHMYECKUX M | CTPOCHUS OT UX COCTaBa U
OpTaHUYECKHUX KPUCTAJUTUYCCKUX | CTPOCHUS
COCITMHCHUIA, PEIIeTOK. KPUCTaJUTHICCKUX
HCKYCCTBEHHBIX U OOBACHATD PEIIETOK.
CHHTETHYECKUX XUMHYCCKHEC OO0BscHCHHS
MTOJIIMEPOB. SIBTICHUSA, XUMHUYIECKUX
CMBICIT MPOMCXOJAIINE B | SBJICHUH,
€CTeCTBCHHOHAYYHBI | TIPHUPOJIE, OBITY M | IMPOUCXOMSIINX B
X 3aKOHOB Ha MMPOM3BOJICTBE. | Ipupoxe, ObITy U
KITaCCHYIECKOM OrneHnBaTh Ha TIPOU3BOICTBE.
MEXaHHKH, BIIMSHUE OrneHnBaHusA
BCEMHPHOTO XUMHYECKOTO BITUSTHAS
TATOTCHUS, 3arps3HEHUS XHUMHUYIECKOTO
COXPaHCHUS SHEPTUH | OKPYIKAroIei 3arps3HCHUS
UMITYJIbCA U cpenpbl Ha OKpY’KaroIIen
MEKTPUIECKOTO OpTraHu3M cpensl Ha
3apsina, YeIIoBeKa U OpTraHu3M
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TEPMOIMHAMUKH,
AJIEKTPOMArHUTHOM
WHIYKIIHH,
doroaddexra;
KOJIMYECTBEHHBIX
3aKOHOB XMMHHU
Ieprommueckuii
3aKOH
J.M.Menneneena
BKJIAJl POCCUICKUX U
3apyOSIKHBIX
YYEHBIX, OKa3aBIIHAX
RV ISIES
BIMSIHHUE Ha pa3BUTHE
€CTEeCTBO3HAHUS

JIPYTHE KUBBIC
OpTaHW3MBI;
aHAM3UPOBATH U
OLICHMBATh
pasIUYHbIC
THUIIOTE3BI
TIPOUCXOXKICHUS
JKH3HHU Ha 3eMmiie;
MPOBOTUTH
omucaHue ocodei
OJHOTO BHJIA 110
MOP(OIIOTHYECKO
My KPUTEPHIO.
Otrnnyarthb
TUIIOTE3BI OT
HaY4HBIX TEOpHUHL.
JlenaThb BRIBOJIBI HA
OCHOBE
JKCIIEPUMEHTAITHH
BIX JAHHBIX.
ITpuBoauTh
TIPHMEPEI,
MOKA3LIBAIOLIHE,
YTO: HAOIIOACHUS 1
IKCIIEPUMEHT
SIBJISIFOTCSI OCHOBOI
JIUIS1 BEIIBIDKEHHS
TUIIOTE3 U TEOPHA,
MO3BOJISTIOT
TIPOBEPHUTH
HCTUHHOCTE
TEOPETUUECKUX
BBIBOJIOB;
€CTeCTBCHHOHAYYH
ast TCOpHS TAeT
BO3MOXKHOCTb
OOBSICHATH
HM3BECTHBIE
SIBJICHHST TIPUPOTHI
Y Hay4JHbIC (aKThl,
TIpENICKa3bIBaTh
eI1le HEU3BECTHEIC
SIBIICHUS

YyeJI0BeKa U
JIpyTHUe KUBbIE
OpraHU3MBI;
aHaIM3a 1
OLICHUBaHUS
Pa3IMYHBIX
TUIIOTE3
TIPOUCXOKACHUS
’KM3HHU Ha 3eMiie;
MIPOBEACHUS
OIUCaHUs 0co0eit
OIHOTO BUA 110
MOP(OIOTHUECKO
MY KPHTEPHIO.
OTau4ust TUIIOTE3BI
OT HayYHBIX
TEOPH.

Jlenats BRIBOMIBI HA
OCHOBE
SKCTICPUMCHTAILH
BIX JAHHBIX.
[IpuBoauTH
TIPUMEPEI,
MTOKA3EIBAOIIIHE,
YTO: HAOJIFOACHUS 1
AKCTIEPUMEHT
SIBJISTEOTCSI OCHOBOM
TI7151 BBIIBYDKEHUS
TUIIOTE3 U TEOPHHA,
MTO3BOJISIIOT
TIPOBEPUTH
HCTHHHOCTh
TCOPETHICCKUX
BEIBOJIOB;
€CTeCTBCHHOHAYYH
ast TeopusI laeT
BO3MOKHOCTD
OOBSACHITH
HM3BECTHBIE
SIBTICHUST TIPUPO,TBI
Y Hay4JHbIe (haKThI,
TpEICKA3bIBATh
€I1le HEU3BECTHEIC
SIBJICHUS

TectupoBanue

Kontpons 3nanuit
0 ONpPEAEIECHHBIM
npobiaemMam

Onenka yMeHus
pasnuuarb
KOHKpETHBIE
TOHSATHUS

O1reHKa HaBBIKOB
JIOTHYECKOTO
aHaan3a u
CHHTE3a IIpH
COIIOCTaBJIECHUH
KOHKPETHBIX
MOHATHH

Or1eHka
CIIOCOOHOCTH
OTIEPATUBHO U
KaueCTBEHHO
OTBEYaTh Ha
[TOCTaBJIECHHEIE
BOTIPOCHI

Bonpocst
IIpUIararTcs

IIpuMmepHbIe TeCTOBbIE 3aJaHUS
no (usmke:
1. ITpomieccrl, KOTOPBIE XapaKTEPU3YIOTCS ONPEAETEHHON MTOBTOPSEMOCTBIO BO BPEMEHHU

1. BoyHa

2. mepemelnieHue
3. koneOaHus
4. UMITYJIbC
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2. Bennunna A B ypaBHeHun S = Acos(@r + ;)

1. ammuryna

2. 4JacToTa

3. mepemenieHue

4. OUKINYecKas 9acToTa

3. Bemuuuna @ B ypasuenun S = Acos(or + ;)

1. ammmryna

2. yacroTa

3. mepemelieHue

4. uWKINYecKas 4acToTa

5.

0 XUMHUH
1. MakcuMasibHasi 3JIEKTPOHHAS EMKOCTh P-IIOJTyPOBHS paBHA
1).2 2) 4
3) 6; 4) 8.

2. DIIEKTPOHHOE CTPOCHUE HEUTPATHHOTO aTOMa JKeJie3a COOTBETCTBYET KOH(DUTypaIiuu
a) 1s? 2s72p®3s?3p®3d°4s?;

6) 1s* 2s*2p°3s3p°3d®;

B) 1s% 2s*2p°3s?3p°3d’4s';

r) 1s* 2s*2p®3s?3p®3d°4s'4p’.

3. Kakoe yTBepxkenue ommuoouHo?

1) 'maBHOE KBaHTOBOE YMCIIO N OINPEAEIISIEeT YHEPTUIO0 OPOUTAIH U TPUHUMAET 3HAYEeHHUS 1,
2,3...0,.

2) Cornacuo npuHiumy [laynm Ha KaXX10i aTOMHOI OpOUTATN MOKET HAXOIUTHCS HE
0oJiee IByX 3JEKTPOHOB C aHTUMNAPAUIETbHBIMU CIIMHAMH.

3) B cooTBeTCTBUY C 3JIEKTPOHHBIM CTPOEHUEM aTOMOB CEJIEH U XPOM OTHOCSTCS
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

GbyHKIHM...
1. nunuaoB 2. OeJIKOB
3.yIJIeBO/IOB 4. BuTaMHHOB

3. 'moGyna — 3To ... CTPYKTypa OEIKOB.
1. nepBuuHas 2. BropuuHnas
3. TpeTu4Has 4. YerBepTuuHas

3. Kietku ¢ xopomo opopMIeHHBIM SAPOM
. DYKapuOTHI 2. NameTsl
. aHadPOOBI 4. ITpokapuoThI

W =
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IIpnMepHbIe BOPOCHI ISl IPOBE/ICHUSI YCTHOIO ONPOca (KOHTPOJIBLHBIX padoT)
1.MeToas! HUTONOTUU

2. Knerounas teopus T. IlIBanHa

3.OCHOBHBIE MOJIOKEHUS COBPEMEHHOMN KJIETOYHOU TEOpUn
4. XuMHYECKHE AIIEMEHTHI KJIETKH

5. Xumuueckue BelecTBa KIeTKH

6.Bona u e€ poinb B KiieTke

7. MuHepasibHbIE BELIECTBA U MX POJIb B KIETKE

8. YrieBoab!l ¥ UX pOJIb B )KU3HEEATEIIbHOCTU KIETKH
9.JIMnuapl ¥ X POJIb B KU3HEACATEIHHOCTH KIETKU

10. Ctpoenne u pyHKIHNA OEITKOB

11. HyknenHOBBIE KHUCIOTHI

IIpumepHbIe BONPOCHI 1JI KOHTPOJISA CAMOCTOSITE/ILHOM PadoThl

1 . Metponorus B npodeccun

2 ®usuka B npodeccun (3HadeHne GU3NKH MPH OCBOCHUHU TMPOPECCHH)

3. [lorpemHocTy n3MepeHui

4. CKOpOCTH B IPUPOJIE U TEXHUKE.

5. lNanuneo [Nanuneit — ocHOBATENb TOYHOTO €CTECTBO3HAHUS

6. 3HaueHue oTKpbITUH ["anmies

7. Vicaak HproTOH — co3aaTesb KIacCUuuecKor (Gu3uKu

8. Cuibl B IpUPOJE U TEXHUKE

9.YapTpa3ByK U €ro UCHOJIb30BaHNUE B MEJUIIMHE U TEXHUKE

10.PagnoakTUBHBIE U3TYYEHHS U UX BO3JCHCTBUE HA KUBbIE OPraHU3MBbI

1o xumuu

1.BaxxHelime coeAMHEHNS METAJIJIOB U HEMETAJJIOB B IPUPOJE U X035 HCTBEHHOM
JESITENIbBHOCTH YEJI0BEKa

2. [IpupoHble HCTOYHUKH YIIJIEBOJIOPOJIOB

3. Baxxneime coeIMHEHUSI METAJUIOB M HEMETAJUIOB B IPUPOJE U XO3SCTBEHHOU
JESITENIbBHOCTH YEJI0BEKa

4. Kpucraminyeckue peleTky BEIECTB ¢ Pa3IMYHbIMU BUAAMH XUMUYECKOH CBS3H
5. Ponp B KJIeTKE HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB
Ilo buonoeuu

1.Bupycel — Bo30yauTenu nHMEKIIMOHHBIX 3a001eBaHUI

2.Bupyc ummynoneduiurta yenoseka (BUY). [Ipodunaktuka BUYU-unbdexmn

3. 'eHeTnyeckre 3aKOHOMEPHOCTH CENEKLINH

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

S5.I'unoTe3bl TPOUCXOKACHUS KUZHU

6.I'mo6anbHbIe H3MeHeHus1 B Onocdepe o1 BIUSHUEM JESTEIbHOCTH YeTIOBEKa

7.4. OneHo4HbIe CpPEACTB JIsl IPOBECACHUA l'[pOMe)KYTO‘{HOﬁ arTreCralmmmu

[IpomexxyTouHas aTrecTranus
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N JInunble ITpumepst
dopma IpaxTryeckuii
3HaHusg Ymenus KagecTBa OIICHOYHBIX
aTTeCTalluU OITBIT (BIAJICTH)
CTyACHTa CpencTB
Jubdepenu | Korrpons OneHka yMeHHS OrneHka HaBBIKOB Ornenka Bormpocsr:
POBaHHBII 3HaHUS 0a30BBIX | MIOHUMATh JIOTHYECKOTO CIIOCOOHOCTH S
3a4er TIOJIOXKCHUH B CIEeHATBHYIO COTIOCTaBJICHHUS 1 TPaMOTHO U p
obmacti TEPMHUHOJIOTHIO XapaKTePUCTHKH YEeTKO M3JIaraTh
€CTECTBO3HAHUS 00BEKTOB MaTepHai
OrneHka yMeHHS O11eHKa HaBBEIKOB Orenka 3amaun
pelaTh TUTIOBBIC JIOTHYECKOTO CHOCOOHOCTH MIPHUJIATAI0TCS
3aJaud B 00JaCTH | MBINUICHUS IPU rPaMOTHO U

podecCHOHaNbEHO

peuIcHuur 3a1a4 B

YCTKO H3Jjaratb

U AeSITeNbHOCTU o0xactu XOJI peLIEHUS
npo)eCCHOHANBHON | 3a71a4 B 00JacTH
JIeSTEIbHOCTH npogecCuoHab

HOU
JIEATENBHOCTH
apryMEHTHPOBa
Th PE3yJILTAThI

7.4.1 IlpuMepHble BONPOCHI Jisl TNPOBeACHHUS IPOMEKYTOYHOH aTTeCTALMM

(nmud. 3auer)

1.
2.
3.

Mexannueckoe nBrKeHUE. MarepuanbHas Touka. Teno orcuera.
Tpaekrtopus. I1yTe. [Tepememienne. CKOpocCTb.
PaBHOyCcKOpEHHOE TPSIMOJIMHEMHOE [JBH)KEHHUE. YCKOopeHue. PaBHO3aMeneHHOe

IIPSMOJIMHENHOE IBUKEHUE.

4,

CBoboaHoe mazeHue Ten. Y CKOpeHne cBOOOAHOro najenus. BiusHue yckopeHuii Ha

JKUBBIC OPIraHU3MBI.

Lo,

PaBHOMEpHOE IBH>KEHUE IO OKPYKHOCTH M €ro XapakTrepuctuku. [lepuo.
YrnoBas ckopocTs. LleHTpocTpeMUTENBHOE YCKOPEHHE.

OTHOCUTEIBPHOCTh MEXaHUYECKOTO JIBH>KEHUS. ClI0KEHUE CKOPOCTEN.
[Tpuniun unepuuu. 3akonsl HeroToHAa.

JIB>keHue Tena Mo IeMCTBUEM HECKOJIbKUX cuil. CI0KEeHHE BEKTOPOB.
Nmnynbce Tena. 3aMKHyTask cucteMa. 3aKOH COXPAaHEHUsI UMITYJIbCa.
bpoynoBckoe asmxenue. uddys3usa. Auddys3us B )xuBoit mpupose.

Pa3meps1 u maccel Monekyn u atomoB. [loctosanas ABoraapo. MneanbHelil ras.
Tepmonunamuueckue napametpsl. JlaBnenue rasa. JlaBinenne armochepsl.
Temnepatypa. TepmoanHamuyeckas mkana KenpBuHa.

Temneparypnas mkana Lenscust MenuuuHCKU TEPMOMETP.

BonsHoit map B armocdepe. AOGCOMOTHAS W OTHOCHUTEIbHAS BIIAXKHOCTH BO3IyXa.

Touxka pocsl.

17.

HpI/I60pI>I JIA OIPCACIICHUA BJIAJKHOCTHU BO31yXaA. ['uruennyeckoe 3HaueHHUE

BJIAJKHOCTH BO3yXa.

18.
19.

XapakTepUCTUKA )KUIAKOTO COCTOSIHUSI BEIIECTBA. BIIM>KHUN MOPSAIOK.
CwmauuBanue. Kanunsprocts. Kanuisipasle siBiieHus B ObITY, IPUPOJE, OPraHU3ME

YCJIIOBCKaA.

20.
21.
22.
23.
24.

Kpucrannmmueckue u amopgusie Tena. Kpucrammorpadus.
[Tepnonnuecknii 3axon [{.11. Menaeneesa
Kpucrammnyeckue pemerku

HonHas xuMunyeckast cBsi3b

KoBanentnas nonsipHasi ¥ HEMOJSIPHAS XUMHYECKas CBSI3b
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25. ArperatHbl€ COCTOSIHUS BEILIECTBA

26.  YrineBoaoposl

27. Kunkwue BemecrBa. Hedthb

28. Tsepnoe cocTosHMe BelecTBa. JKuaKue KpUCTaILIIbI

29. Knaccudukamus HeOpraHMIeCKUX BEIIECTB

30. Teopust XUMHYECKOTO CTPOCHHS OpraHn4YecKux coequHennii A.M.bytieposa

31. Tloaumepsl

32.  CwmecH BEIIECTB, UX COCTAB U CIIOCOOBI pa3aeICHUS

33. JlucnepcHble CUCTEMBI

34. XumHuueckue peakluuu U uX Kiaccuukanus

35. CkopocTh XMMHUYECKOW peaKuu

36. OOpaTuMble XUMHYECKHE PEAKIIMN U XUMHYECKOE paBHOBECHE

37. OKHCIHTEIbHO-BOCCTAHOBHUTEIIbHBIC PEAKIIHH.

38. XHWMHYECKHE UCTOYHHKHU TOKA

39.  Dnektponus

40. IlpenenwpHBIC M HETPEAEIbHBIC YTIEBOIOPOIBI

41. T'eHeTHka 4eJOBEKa

42. Cucrema KpoBOOOpAIICHHS YEIOBEKA

43. BrigenuTelbHast CUCTEMA YeJIOBEKA

44. ]lpIxaTellbHas CHCTEMA YeJIOBEKa

45. 3peHue u cayx 4eroBeKa

46. BopnHblii 6ananc u GYHKIIUKA BOJIBI B OpTaHU3ME YEJIOBEKa

47. Bwutamunbl. bone3Hu, oOyCIOBICHHBIE BUTAMHUHHOW HEIOCTATOYHOCTBHIO WU HUX
H30BITOYHOCTHIO

48. T'opmonsl. Knaccudukanms u cBoiicTBa TOPMOHOB

49.  ®akTOpHhI BIUSAIOIINE HA COCTOSIHUE 3[I0POBbS

50. HacnencrseHuble 3a001€BaHUS

7.4.2. IllpumepHble IK3aMeHALIMOHHbBIE 32/1a4U Ha JK3aMeH/nu@ 3auer
1) KakoBa XeCTKOCTb MPY>KUHBI, €CJIU Tpy3 Maccor 10 Kr pacTsaruBaet npyxuHy Ha
10 cm.
1000H/m
2) Kakoii Tpy3 HYXKXHO TOABECUTh K mpyxkuHe kEcTkocThio 1000H/M, dYTOOHBI
pacTsiHyTh €€ Ha 20 cM.
3) I'py3 maccoii 3 Kr pactaruBaer npyxkuHy Ha 5 cM. Kakum JoiKeH ObITh Tpys,
KOTOPBIN PACTSHET MPYKUHY Ha 8CM.
[Tpumepsl 3a71a4 ¥ BOIPOCOB K KOHTPOJIBHOM paboTe 0 XUMUU
1) Ykaxure, kakoe BEHIECTBO SIBISETCS OKHCIUTEIEM, KAKOE BOCCTAHOBUTEIIEM:
Cu + HNO; = Cu (NOj), + NO + H,O ompeaenure Ko3(PPUIMEHTH METOI0M
AJIEKTPOHHOTO OanaHca
2) YkaxuTe, Kakoe BEUIECTBO SIBIISIETCS OKUCIUTENIEM, KAKOE BOCCTAHOBUTEJIEM:
NH; + Br, = N, + NH,Br omnpeaenure ko3¢ HUIIHEHTH METO0OM 3JIEKTPOHHOTO OanaHca
3) Hanummure ypaBHEHHME MPOTEKAOUIEH pEaKlUuud B MOJEKYISIPHOM U HOHHO-
MouiekyasipHoM Bujae. OObsicHUTE MoueMy oHa mnporekaer? KapOoHaT Kanus + THIPOKCUA
Oapus
4) Kakoil TMI KOBaJEHTHOM CBSI3U — NOJIIpHAs WJIM HENOJsIpHAas — B MOJEKYJax
cieayromux Bemects? CO,, H,O, H,S, CL,0,; PCls? K aromaM, Kakux 3JE€MEHTOB
CMEIIAIOTCS O0IIKE 3JIEKTPOHHBIE Maphl B 3TUX MoJIeKysax?
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8 JONNOJIHUTEJ BHOE OBECHHEYEHUE JUCHUIIJIMHBI

Ipunoxkenne 1. Kparkuii KOHCHEKT JIEKIMOHHBIX 3aHATHI

AHoepHas u mepmosdepHas sHepeemuKra

S nepHblil peakTop — yCTPOUCTBO, B KOTOPOM OCYIIECTBIISCTCS YIpaBisieMas siepHas
LIENHAs Peakiusi, CONMPOBOXKIAAOIIAICSA BbhIACICHUEM 3HEpruu. [IepBoiil sepHBIN peakTop
nmoctpoeH B nekabpe 1942 B CIIIA mox pykoBoactBom . @epmu. B EBpomne mepssiii
AJIepHBIA peakTop myileH B Aekadbpe 1946 B Mockse noa pykoBojactsoM M.B. KypuaTona.
CocTaBHBIMHM YacCTSIMH JIFOOOTO SIEPHOTO PeaKkTopa SBISIOTCS: aKTUBHAS 30HA C SICPHBIM
TOIJIUBOM,  OKPY)KEHHAss  OTpakaTeJeM  HEUTPOHOB,  TEIUIOHOCHUTENIb,  CHCTEMa
peryJupoBaHus  IEMHOW  peakiuu, 3alura, cuctema  ynpaBiieHus.  OCHOBHOM
XapaKTEPUCTUKOM SJIEPHOTO PEAKTOPA SABJISIETCS] €I0 MOIIHOCTbD.

Atomuas snekrpoctadiysg (ADC) — 3eKTpOoCTaHIIUsI, B KOTOPOM aToMHasl (siiepHast)
SHEprusi mpeodpasyercs B dJeKTpuueckyro. ['eHeparopom 3Heprum Ha ADC sBusercs
aTOMHBIN peakTop. Temnno, KOTOpoe BBIACISIETCA B pEAKTOPE B pe3yJsibTaTe IIEMHOW peakiuu
JENCHUS SACP HEKOTOPBIX TSDKEIBIX DIIEMEHTOB IIpeoOpa3yeTcs B JJICKTPO3Hepruro. B
ormuune oT TOC, paborarommx Ha opraHudeckoMm torumBe, ADC paboTaeT Ha sSIEPHOM
ToruiuBe (B ocHOBHOM 3T0 233U, 235U. 239Pu).

Bruoscnuii u oanvruii Kocmoc

K rpynme Oonpmmx miaHET OTHOCSTCS IUIAHEThl TUTAHThI U IUIAHETHl 3EMHOMN
rpynnsl. K nepBeiM otHOCcaT FOnutep, CatypH, Ypan, Hentyn u IlnyToH, KO BTOpBIM -
Mepkypuii, Benepy, 3emito u Mapc.

Mansle 1naHeTrsl (AcCTepoujabl) — 3TO KOCMHUYECKHE Tejla pa3MepoM B COTHU
KWJIOMETPOB M MEHbIIE, ABMWXKYyIIHecs BOKpyr CoyHIIA MO SIIUITAYECKUM OpOuTam,
PacIoIOKEHHBIM, B OCHOBHOM, Mexay opoutamu Mapca u Onutepa. Cambie MajieHbKUE
aCTEpOUJIbI UMEIOT pa3Mep HECKOIbKO MeHbIe 1 kM. Uncao MambiX TIaHeT OBICTPO pacTeT
IpU TEpPEeXo/ie OT KPYHHBIX K MEJIKUM, KOTOpPBIE YXKE MOXKHO CUUTATh KPYHHBIMHU
METCOPUTHBIMU TEJIAMH.

3Be3apl B Hamed [anmaktuke «Mneunsiii IlyTe» 00pa3yloT eAnHYI0 3BE3JHYIO
CUCTEMY W CTrPYNIHUPOBAHBI B CPAaBHUTEILHO TECHBbIE CKOIUieHHs. Hambonee spkue u
MAacCCUBHBIE 3BE3/bl, a TaKXe OOJBIIMHCTBO TYMAaHHOCTEW W Halla COJHEYHAs CHCTEeMa
HaxoaiTCs BOJW3HM IUIOCKOCTH, HO OY€Hb Jajieko OT HeHTpa [anmaktuku. OHM ABUXKYTCS
BOKpYT OOIIIEro IIEHTpa TSKECTH, KOTOPBIM 00pa3yeTcsi OrpOMHBIM CKOIJIEHUEM 3BE3] B
sape. Bokpyr HeTo u coBeplaeTcs ABUKEHUE BCeX 3Be3/1, B ToM uucie u ConHia.

Xumuueckas céa3v

NonHas CBsI3b — 4YacTHBIM cCllydall KOBaJleHTHOH, KoOrja o0Opa3oBaBIIasCS
AJIEKTPOHHAsI Tapa MOJIHOCTBIO NPHUHAJICKUT O0Jiee DIECKTPOOTPUIIATEILHOMY aTOMY,
CTaHOBsAIEMYCs aHUOHOM. OCHOBOM J1Jis1 BBIICJICHUS 3TOM CBSI3U B OTJIEIbHBIN TUIT CIY>KUT
TO OOCTOSATENBCTBO, YTO COEAWMHEHUS C TaKOW CBSI3bI0O MOXHO OIUCHIBAaTh B
ANEKTPOCTATHYECKOM MPUOTMKEHUH, CUNTass HOHHYIO CBSI3b 00YCIIOBICHHON MPUTSIKEHUEM
MOJIOKUTEIBHBIX U OTPUIATENIbHBIX MOHOB. B3ammoneiicTBHE MOHOB IPOTHUBOIOIOKHOTO
3HaKa HE 3aBHUCUT OT HAINpaBJEHHUsA, a KYJOHOBCKHE CHJIBI HE 00JIaJlal0T CBOMCTBOM
HACBIIEHHOCTHU. [103TOMY Ka)K/Ibli MIOH B MOHHOM COEJUHEHHUU MPUTITUBAECT TAKOE YHCIIO
MOHOB TPOTUBOIOJIOKHOTO 3HaKa, 4TOObl oOO0pa3oBajiach KpUCTAUIMYECKas pelIeTKa
MOHHOTO TUMa. B HoHHOM KpucTae HeT MoyieKyl. KaXIplil HOH OKpYXEH OINpeeIeHHbIM
YUCJIOM HOHOB JAPYroro 3Haka (KOOpJMHAIMOHHOE YMCJIO HOHA). MOHHBIE mapbl MOTYT
CYyIIIECTBOBaTh B Ta3000pa3HOM COCTOSHMM B BHUJE MOJSPHBIX MOJeKyd. B razoo0pazHom
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coctosguuu NaCl umeeT AUIOJIBHBIIA MOMEHT ~3-107% Ki'm, 94TO COOTBETCTBYET CMELIEHUIO
0,8 3apsina snekTpona Ha JuiuHY cBsizu 0,236 am oT Na k CI, 1. e. Na’**C1%%,

Merannuueckass CBsI3b BO3HMKAaeT B Ppe3yJbTaTe YacTUYHOM JIeJOKaIU3aluu
BaJICHTHBIX DJICKTPOHOB, KOTOPBIE JOCTATOYHO CBOOOJHO JIBUXKYTCS B PEIIETKE METAILIOB,
ANIEKTPOCTATHYECKH B3aUMOJIEHCTBYS C MOJOKHUTEIBHO 3apssKeHHBIMU HOHaMU. CHITBI CBSI3U
HE JIOKaJM30BaHbl U HE HAIPaBJICHBI, a JICTOKAIU3UPOBAHHBIC AJICKTPOHBI 00YCIOBINBAIOT
BBICOKYIO TEIUIO- U JJIEKTPONpPOBOAHOCTh. Bomoponnas cBs3b. Ee oOpaszoBanue
OoOyCJIOBJIGHO TE€M, 4YTO B pe3yjbTaTe€ CHUJIBHOTO CMEIICHUS JJCKTPOHHOW TMaphl K
JNEKTPOOTPHUIIATEILHOMY  aTOMy  aToM  Bojopoja, oOmamaromuil  3QPeKTUBHBIM
MOJIOKUTETBHBIM 3apsiZIOM, MOXKET B3aUMOJICUCTBOBATh C JIPYTUM 3JIEKTPOOTPUIIATEIHLHBIM
atomoM (F, O, N, pexe Cl, Br, S). DHeprust Takoro 3J€KTpOCTaTUYECKOI0 B3aUMOICHUCTBUSA
cocramser 20-100 kJDk'MONb . BOZOpPOXHBIE CBS3M MOTYT OBITb BHYTPU- H
MEXMOJIEKYISIPHBIMU. BHYTpUMOJIEKYIIsIpHasl BOJOPOAHAs CBSI3b 0Opa3yeTcs, Hampumep, B
aleTUIIAIETOHE U COMPOBOXKIACTCS 3aMbIKAHUEM ILIHKJIA.

l'enemuxa

I'eneTnka — HayKka 0 HAcCJIEACTBEHHOCTH u
U3MEHYUBOCTU. Hacneocmeennocms OOBIMHO OMNPEIEISIOT, KaK CIOCOOHOCTh OPraHU3MOB
BOCIIPOU3BOJIUTE ceOe MOJ00HOE, KaK CBOWCTBO POIUTEIILCKUX OCO0Oel IepenaaBaTh CBOH
MPU3HAKA W CBOWCTBA TOTOMCTBY. OTHUM TEPMHUHOM ONPEACISIOT TakKXkKe CXOACTBO
POJICTBEHHBIX 0CO0EH MeXIy COOOM.

Y. JlapBuH OTME€YaJl, YTO NOTOMKH, KaK IPaBUIO, HE SBIAKOTCS TOYHOW KOIHEH
POHUTENBbCKUX ocoOeii, TaK KaK Hapsy c HAcCJIeICTBEHHOCTBIO M
MIPUCYINA UBMEHYUBOCHb, KOTOpAs TIPOSIBISETCS B  PA3IUYHUAX OTACIBHBIX OPraHoB,
MPU3HAKOB WJIM CBOMCTB, WJIM KOMIUIEKCA UX Y TTOTOMKOB IO CPaBHEHUIO C POJUTEISIMU U
POJICTBEHHBIMH 0COOSIMHU.

3amaueli TCHETUKU SBIACTCS M3y4YeHUE Tepeaadynd HACIeJACTBEHHOCTH OT POAMTENICH
nmoToMKaM. [IpeeMCTBEHHOCTh MeEXAy TOKOJCHHUSMU OCYIIECTBISETCS IyTEM IOJOBOTO,
0ecronoro  WiM  BETETAaTUBHOTO  pa3MHOXEHWs. [Ilpy  TOIOBOM  Pa3MHOKEHUU
BO3HUKHOBEHHE HOBOT'O TOKOJICHHS MPOUCXOIUT B PE3yJbTaTe CIUSHUS MATEPUHCKOU H
OTIIOBCKOM TIOJIOBBIX KJIETOK, MO3TOMY TMOTOMKH HECYT MpPHU3HAKU OOEHUX POIUTEITHCKHUX
dbopm. I[lonoBBIE KIETKM COCTABISIIOT HUYTOXKHO My JOJI0 MHOTOKIETOYHOTO
opranuzma. OHHM COAEPKAT HACIEOCMBEHHYI0 UHGDOpMayuo COBOKYITHOCTb T€HOB €IUHUII
HacneAcTBeHHocTU. HacnencTBeHHas napopmalus onpeaesieT YeTKUM TIaH OHTOTeHe3a, B
MpoIecce KOTOPOTO Pa3BUBAIOTCA U (HOPMHUPYIOTCS crenuduueckue uisl TaHHOM 0coOH
CBOMCTBA U IPU3HAKH.

M. E. JloGamoB gaet cienyroiee onpezaeneHue: «HaciaeacTBEHHOCThIO Ha3bIBACTCS
CBOMCTBO OpraHU3MOB oOecrieynBaTh MaTepUaIbHYIO u (YHKIIMOHAIBHYIO
MPEEeMCTBEHHOCTh MEXKJy IIOKOJICHHSIMH, a Takke OOYCJIOBIMBATh crenupuueckuii
XapakTep UHAUBUIYAIBHOTO Pa3BUTHSI B ONPEICTICHHBIX YCIOBUSAX BHEIIHEU CPEIbI».

Hapsiny ¢ TepMHHOM «HACJIEACTBEHHOCTh» B T€HETHUKE MPUMEHSIOT TEPMHUHBI
«HACJIEIOBAaHHE» U «HACIEAYyeMOCTh». Hacnedosanuem HA3pIBAIOT TPOIECC TIEpeaadu
HACJICICTBEHHBIX 3a/IaTKOB WJIM HACJIEACTBEHHOW HWH(OpPMAIMH OT OJHOTO MOKOJICHUS
IpYroMy, B pe3yJabTaTe 4Yero y MOTOMKOB (OPMHUPYIOTCS OMNpelelieHHbIE TPU3HAKU |
CBOMCTBA, MPHUCYIIHUE POAUTEIHLCKHUM 0CO0sSM. TepMHUHOM «HACJIeTyeMOCTb» 0003HAYal0T
JIOJTI0 TEHETUYECKON M3MEHYMBOCTU B O0MICH (DEHOTHUIHMYECKOW M3MEHYMBOCTH MPU3HAKA B
KOHKPETHOU MOMYJISIUN KUBOTHBIX UK PACTEHUH.
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JIMCT

M3MeHeHu pabouel yueOHOM MporpaMMBl 10 AUCHUILITUHE

B1.07 EcTecTBO3HaHUE

I[OHOJ'IHGHI/I}I 1 U3MCHCHUHA, BHOCUMBIC B pa60t1y}0 nporpaMmy JUCHHUIIIIMHBI

OcHoBanus BHecenus | Pazgen PI1/], B koTopslii Copnep:xaHre BHOCUMBIX
JIOTIOJIHEHUN U BHOCATCS U3MEHEHHUS JOTIOJIHEHUH, N3MEHEHU
U3MEHEHUN

[Ipennoxenue

paboronmares

IIpennoxenue Ilepeuens pexkomMeHRyEMOM OOHOBIEHNE TIepeyHs
COCTaBUTEIIA JIUTEPATypsl (IyHKT 5) JIUTEPATYPBI

IIPOTrpaMMBbl

Jpyrue ocHOBaHUs

CocraBuTens: penoaasareib N.U. Cepbuna

HOJIIHNCH

YTBepxaeHa Ha 3acCeJaHUU MPEIMETHO-IIUKIOBOM KOMUCCHUU €CTECTBEHHO-OMOIOTHUECKUX
TUCIUIUIAH, (U3UYECKOW KYyJIbTYpbl U CHENUAIbHBIX JUCIHUIUIMH CIEIHATLHOCTH

duznyeckas KyiabTypa
npotokod Ne 1 ot «31» aBrycra 2017 1.

[Ipencenarens npeAMETHON (LIMKIIOBOM) KOMUCCUU
€CTECTBEHHO-OMOJIOTHYECKUX AUCIIAILINH,
(U3HYECKON KyJIbTYPHI U CHICITUATBHBIX TUCITUTUTHH
criennanbHocTh DHu3nueckas KyiapTypa

A.A. Toxko

Haa. YMO ¢unmana

3aBenyromas 6ubnrorekoii prummana

HavanbHUK HH(POPMAIIMOHHO-BBIYUCITUTEIBHOTO
HeHTpa ¢uinana (mporpaMMHO-UH(OPMAITHOHHOE
obecnieyeHre 00pa30BaATEIBHON MTPOTPAMMBI)
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«31» aBrycra 2017 .

A.B. bapanos

«31» aBrycra 2017 .

M.B. ®ypanpko

«31» aBrycra 2017 r.

B.A. TkaueHko

«31» aBrycra 2017 .



