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1 MACHOPT PABOYEN IMTPOI'PAMMbI YYEBHOM JUCLUILIUHBI

1.1 Oo6saacTh NpuMeHeHUs1 y4eOHOM MPOrpaMMbl

Pabouast nporpamMma y4eOHOU IucuUIIUHbBl «EcTecTBO3HaHME) SIBISETCS 4acThIO
OCHOBHOM MpodeccHOoHaNbHON 00pa30oBaTeIbHOM MPOTpaMMON  yTBEPKIECHHOMY B
cooTBeTcTBUM ¢ DeaepalibHbIM TOCYJAPCTBEHHBIM 00pa30BATENIbHBIM CTAHIAPTOM
cpenHero (mosiHOro) obmiero oOpa3zoBanus u  DenepaibHbIM  TOCYAapCTBEHHBIM
oOpazoBaTenbHbIM  cTaHjgapToM (maee @OI'OC) mno coenuanbHOCTH  CPEIHETO
npodeccuonanbHoro obpazoBanus (manee CIIO) mms cnemumansHOCTH — 44.02.02
[IpenogaBanue B HAYaNbHBIX KJIacCaxX

B ocHoBe yueOHOW nucuuIiuHbl «ECTECTBO3HAaHME» JEXHUT YCTAaHOBKA Ha
(dopMupoBaHre y 00ydaeMbIX CUCTEMbI 0a30BbIX MOHATHI (PU3UKU, XUMHUU U OMOJIOTUU U
MPECTaBICHUA O COBPEMEHHOW EeCTECTBEHHOHAYYHOW KapTHHE MHpa, a TaKkke
BbIpa0OTKa yMEHHMM MPUMEHSTh IOJIyY€HHbIE 3HaHMs, KaK B MPOQPECCHOHAIbHON
JESITeIbHOCTH, TaK U JIJIsl pELICHUs )KU3HEHHBIX 3a/1au.

MHorue mnojoXeHus,, pa3BUBAEMble E€CTECTBO3HAHHMEM, pPacCMaTPUBAIOTCS Kak
OCHOBa CO3JIaHUS U HCHOJb30BaHUS HH(DOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX
texHonoruit (MKT) — onHoro u3 Hanboisiee 3HAYMMBIX TEXHOJOTHYECKUX AOCTHIKEHUN
COBPEMEHHOW LIMBUIIN3ALIUY.

B ecrectBo3HaHuu (POPMHUPYIOTCS MHOTHE BHUJIBI JAESITEIBHOCTH, KOTOPHIE UMEIOT
MeTa TMpeIMeTHBI XapakTep. K HUM B mepByro ouepenp OTHOCATCS: MOICIMPOBAHHE
OOBEKTOB M TPOIECCOB, NPUMEHEHHWE OCHOBHBIX METOJOB TIO3HAHMS, CHUCTEMHO-
WH(GOPMALMOHHBIN aHaiu3, (popMynHpoBaHUE TUIOTE3, aHAIW3 M CHUHTE3, CpaBHEHUE,
00001IeHNe, CUCTEeMAaTH3alls, BBISBICHHE NPUYMHHO-CICACTBEHHBIX CBSI3€H, TMOUCK
aHaJOroB, ynpaBjeHHe 00beKTaMu U mpoueccaMu. IMEHHO 3Ta JUCHUIUIMHA MO3BOJISET
MO3HAKOMHUTH YYaIIUXCSl C HAayYHBIMH METOJAMH IIO3HAHUS, HAYYHTh WX OTIHYATh
TUIOTE3Y OT TEOPUH, TEOPHUIO OT FIKCIIEPUMEHTA.

EcrecTBo3HaHne uMeeT O4YeHb OOJNBIIOE U  BCEBO3pACTAIOIIEE  YHUCIO
MEXAUCIIUTUIMHAPHBIX CBS3€H, MPUYEM HAa YpOBHE, KaK MOHATUMHOIO ammapara, Tak U
uHCTpyMeHTapus. Cka3zaHHOE IIO3BOJISIET paccMaTpuBaTh €CTECTBO3HAHUE KaK MeTa
TUCIUTUIMHY, KOTOpas MPEIOCTAaBISET MEKIUCIUTUIMHAPHBINA SI3bIK JJII  OMHUCAHUS
Hay4YHOU KapTHUHBI MUPA.

N3yuenne  ecrtecTBO3HaHUSI B TPO(ECCHOHANBHBIX  00pa3oBaTEIbHBIX
OpraHu3alMsIX, peaTu3yloumMX 00pa30BaTelIbHYl0 NpOrpaMMmy CpeIHEero O0OIero
obpazoBanust B mpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsl, HMMEET CBOM OCOOCHHOCTM B  3aBUCUMOCTH  OT  mpoduiis
npodeccoHanbHOTO 00pa3oBaHUsl. OTO BBIPAXKAETCA B COAEPKAaHUM OOYYEHMS,
KOJIMYECTBE YaCOB, BBIJICISIEMBIX HA U3YYCHHE OTICIBHBIX TEM MPOrPaMMBbI, TTyOuHE UX
OCBOGHHUSI y4YalllUMHUCSA, OO0BEME U XapakTepe NPaKTHUECKUX 3aHATHH, BUAAX
BHEAYAUTOPHON CaMOCTOSATEIHLHON pabOTHI.

TeopeTnueckue CBeIEHUS MO €CTECTBO3HAHUIO JOTOJHAIOTCS MPAKTUYECKUMHU U
n1abopaTOpHBIMU pabOTaMHU.



1.2 MecTO AUCHUILIUHBI B CTPYKTYpe MPOrpaMMbl NOATOTOBKHU CIEIHAINCTOB
CpeJHero 3BeHa

Hucrumimaa  «EcTecTBo3HaHWE»  BXOAWT B 0a30BBIM  y4eOHBIM  IHUKI
(oOmeoOpa3oBaTenbHbIC  IUCHUILIAHBI)  MPOTPAMMbI  TMOJATOTOBKH  CICIIHAINCTOB
CpPEIHETO 3BEHA.

1.3 Heau um 3a1a4yM JUCUMILUIMHBI - TPeOOBaHMS K pe3yJbTaTaM OCBOEHHA
AUCIHUNJIMHBI:

Copnepxanue mnporpamMmbl  «EcTecTBO3HaHWE)» HAINpaBIECHO HaA JIOCTUKEHUE
CIEYIOIINX Yenell.

- OCBOGHHME 3HaHMU O (YHIAMEHTAIBHBIX (U3UUYECKUX, XUMHUYECKUX H
OMOJIOTUYECKUX 3aKOHaX W TMPUHIMIAX, JeXKalluX B OCHOBE COBPEMEHHOU
€CTECTBCHHOHAYYHON KapTUHBI MHpa; HaWOO0JIEe BAKHBIX OTKPBHITHSAX, OKa3aBIIUX
OTIpeeNIAIoNIee BIUSHUE HA pPAa3BUTHE TEXHUKA W TEXHOJOTHWH;, METOAAaX HAy4IHOTO
MMO3HAHUS TTPUPO/IHI;

- OBJIQJICHWEC YMCHUSMHU TPOBOJUTL HAOJIOJCHUS, TUIAHUPOBATH W BBITIOIHSTH
OKCIIEPUMEHTHI, BBIIBUTATh THUIIOTE3bl M CTPOUTH MOJCIH, MPUMEHSATH ITOTYYCHHBIC
3HAHUA 10 (PU3HKE, XUMHH M OMOJIOTHHU ISl OOBSICHEHUS SIBJICHUN W CBOWCTB BEIIECTB;
PAKTUYECKA HCIOJIb30BaTh 3HAHUA 1O (U3MKEe, XUMUU U OWOJOTUHU; OIEHUBATH
JIOCTOBEPHOCTH €CTECTBEHHOHAYYHON MH(POpMAIIUU;

- pa3BUTHE I[I03HABATEJIbHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPYECKUX
CITIOCOOHOCTEM B TIporecce MPUOOPETEHUS 3HAHUNW M yMEHUHM 1O (HU3MKE, XUMHUH M
OMOJIOTUM C HWCIOIB30BAHWEM PA3JIMYHBIX HMCTOYHUKOB HH(OPMAIMA M COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

- BOCIUTaHUE YOEXKIECHHOCTH B BO3MOXKHOCTH TIO3HAHHS 3aKOHOB TMPUPOJIBI,
MCIIOJIb30BaHUS TIOCTHKEHUI B 001acTH (DPU3UKK, XUMUU U OMOJIOTUU HA OJ1aro pa3BUTHUS
YeJIOBEYECKOW  IMBWIM3AIUM, HEOOXOJUMOCTH  COTPYJHHYECTBA B  IpoIEcce
COBMECTHOTO BBITIOJTHCHHS 3a/1a4, YBOKUTEIHLHOTO OTHOIICHHWS K MHEHHUIO OMIOHCHTA
Mpu  OOCYXXJIEHUU TMpoOJIeM eCTeCTBEHHOHAYyYHOTO COJEp)KaHUs, TOTOBHOCTH K
MOPAJIBHO-OTHYECKOW  OIICHKE HCIIOJIb30BAHUS HAYYHBIX JOCTIDKCHHWH, YYyBCTBA
OTBETCTBEHHOCTH 3a 3aIUTYy OKPY>KaIOIIeH Cpebl;

- UCIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUNM ¥ YMEHUHN JJIs1 PEUICHUS MPAKTUIECKUX
3aJ]ady B IIOBCCJHEBHOHM JKM3HHU, oOecrieueHusi 0e30MMacHOCTH COOCTBECHHOM JKHM3HH,
PaAIMOHAIIBHOTO TPUPOOIOIH30BAHMSI U OXPaHbl OKPYXKAIOMIEH CPENlbl, BO3MOKHOCTh
MPUMEHEHUs 3HAHWW TpU pEeNIeHWH 3a/lad, BO3HHUKAIOIIUX B  TOCIEIYIONICH
PO eCCHOHATILHOM IESITEIIBHOCTH.

B mnporpamMmy BKIIOYEHO COJlEp’KaHUE, HalpaBieHHOe Ha (OPMHpPOBAHUE Y
CTYJICHTOB KOMTETEHINH, He0OXoAuMBIX 1Jisi KadecTBeHHOTO ocBoenwusi OITOIT CITO na
0a3ze OCHOBHOI'O 0011ero o0pa3oBaHUs C TMOJIYYEHHEM CPEIHETrOo O0IIero oOpa3oBaHMS;
IPOrpaMMbl TIOJITOTOBKH KBaTU(UIIMPOBAHHBIX pabOUYMX, CIYXKaIIUX, IPOrPaMMBbI
MOATOTOBKM crnienuanuctoB cpeanero 3seHa (IITTKPC, TITIICC3).

OcBoeHnue cojaepxkanusi yueOHoM nucuuiinabl « EcTecTBO3HaHMe» obecreynBaet
JOCTHXKEHUE CTYICHTAMU CIIEYIOIINX PE3yIbTaTOB:



JIUYHOCHIHBIX:

- YYBCTBO TOpPJIOCTM U YBAXKEHUS K HUCTOPUU MU JOCTHKEHUSIM OTE€YECTBEHHOM
HAayK{d; TPaMOTHOE TIOBEACHHE B MPOGECCHOHATHHOW MESITCIBHOCTH W OBITY TIpH
oOpanieH1u ¢ MpuOOpaMu U yCTPOHCTBAMH;

- TOTOBHOCTh K TIPOJIOJDKCHHUIO OOpa30BaHUS M TIOBBINICHUS KBaTW(DHUKAIIUN B
n30paHHON TPO(ECCHOHATBFHOW JEATENBbHOCTH M OOBEKTUBHOE OCO3HAHHE POJIU
€CTECTBEHHOHAYYHBIX KOMIETEHIIUN B 3TOM,;

- YMEHHUE UCTIO0NIBh30BaTh JOCTHKEHHSI COBPEMEHHON HAYKU U €CTECTBEHHOHAYUHbIX
TEXHOJIOTUM JIJIs1 TIOBBILIEHUSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS B BRIOPAHHOM
npodeccruoHanbHOM eI TeIbHOCTH;

- YMEHHME CaMOCTOSITEIbHO J0ObIBaTh HOBBIE HJisi CE€0S €CTEeCTBEHHOHAYYHBIE
3HAHMS, UCTIOJB3YS ISl 3TOTO JOCTYITHBIE HCTOYHUKHA UHPOpPMAIIUK;

- YMEHHUE BBICTPAWBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOIIECHHS B KOMAaHJIE IO
penieHunto o0IuX 3a/a4;

- yYMEHHUE YOpaBsATh CBOEW TMO3HABATEIBHOM MESITEIBHOCTHIO, MPOBOJAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHUS;

Memanpeomemmbix.

- UCIIOJIb30BAaHUE PA3IUYHBIX BUJIOB NTO3HABATEILHOMN €SI TEILHOCTU IJIS PEIICHUS
€CTECTBEHHOHAYYHBIX 3a/1ay, MPUMEHEHUE OCHOBHBIX METOJOB MO3HaHUS (HAOJIOACHUS,
OTMCaHUSI, U3MEPEHUS, SKCIIEPUMEHTA) ISl U3YUEHUS PA3JIUUHBIX CTOPOH OKPYXKaOIIei
NENCTBUTEIBLHOCTH;

- HACMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OMNEpAIMii: MOCTAHOBKHU 3a/1auH,
dbopMynupoBaHMs ~ TUINOTE3, aHajiuW3a MW  CHUHTE3a, CpaBHEHHUA, O0O0OIIEHHUs,
CUCTEMAaTHU3allNM, BBISBICHUS NPUYMHHO-CIECICTBEHHBIX CBS3€H, ITOMCKA aHaJOroB,
dbopMynMpoOBaHMs BBIBOJOB JIJISi M3YUYECHUS] PA3IMYHBIX CTOPOH H3Y4aeMbIX OOBEKTOB,
SBJICHUM M TIPOILIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B
npodeccruoHansHOM cdepe;

- YMEHHUE TE€HEpPUPOBATh UJIEM M OMNPEIETATh CPEICTBA, HEOOXOIUMBIE JJIsi UX
peanu3anuu;

- YMEHHME  WCIOJIb30BaTh  PA3IMYHBIE  HUCTOYHUKU IS TOJYyYCHUS
€CTECTBEHHOHAYyYHO! MH(OpMAaIIH, OLIEHUBATH €€ JOCTOBEPHOCTH;

- YMEHHE aHAJTU3UPOBAThH U MIPEACTABISATh UH(POPMAIUIO B PA3TUYHBIX BUAAX;

- yMEHUE MyOJMYHO MPEACTaBIATh PE3YJIbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JWCKYCCHHU, JOCTYITHO ¥ TapMOHHMYHO cOYeTash cojJepkanue u (HOpMbl
MpeAcTaBiIsieMoit nH(popMaIuu;

npeoMemHbix.

- c(opMUpPOBaHHOCTh TPEACTABICHUN O POJIM M MECT€ EeCTECTBO3HAHWS B
COBPEMEHHOM HAy4YHOW KapTHHE MHpA; TOHMMAHUE CYIIHOCTH HAOIIOMaeMBbIX BO
BcenenHnoit siBleHWN, POJMM  E€CTECTBEHHOHAYYHBIX JUCHUIUIUH B (OpMUPOBaHHUH
Kpyrozopa u (yHKIIMOHAJHLHOM TPAMOTHOCTH YEJIOBEKa [JISl PEIICHUS MPAKTHUYECKUX
3azay;

- BJIAJICHME  OCHOBOIIOJIAralOIIUMH  €CTECTBCHHOHAYYHBIMU  TOHSTHUSIMH,
3aKOHOMEpPHOCTSIMH,  3aKOHAMU M TEOPUSIMH;  YBEPEHHOE  HCHOJb30BaHHE
€CTECTBEHHOHAYYHON TEPMHUHOJIOTUN U CUMBOJIMKY;



- BJIaJICHHE OCHOBHBIMU METO/IAMH HAyYHOTO MO3HAHUSI, UCTIOJIb3YEMbIMU B HAYKE:
HaOIIOICHUEM, OTTUCAHUEM, U3MEPEHHUEM, SKCTIEPUMEHTOM;

- yMeHus oOpadaThIBaTh pe3yJbTaThl U3MEPEHUH, OOHAPYKMBATh 3aBUCUMOCTh
MEXK]y HCCICIYyEMbIMH BEJIMYMHAMH, OOBSICHATH IMOJYUYEHHBIC PE3yJIbTaThl U JI€NaTh
BBIBO/IbI;

- chopMUPOBAaHHOCTH YMEHHUS pPEIIaTh €CTECTBEHHOHAYYHBIC 3a/1a4H;

- c(hopMuUPOBAaHHOCTh YMEHUS MPUMEHSTH MMOJTYYEHHBIC 3HAHUS I OOBSICHCHUS
yCIIOBUM MPOTEKaHUSI €CTECTBEHHOHAYYHBIX SIBJIEHUW B Mpupoje, NpodeccuoHaIbHOM
cdepe U 17151 TPUHATUS TPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

- c(OpMUPOBAaHHOCTH  COOCTBEHHOM  TMO3UIMM IO  OTHOUIEHUIO K
€CTECTBEHHOHAYYHOH MH(MOpMAIIIH, TOTy4aeMOi U3 pa3HbIX HCTOYHUKOB.

1.4. TlepeyeHb NJIAHHMPYEMBIX Ppe3yJbTATOB OOy4YeHHS] 1O JMCUMILINHE
(mepeyeHb popMuUpPyeMBbIX KOMIIETEHIIHI)

He npenycmoTpensl



2 CTPYKTYPA U COJIEP)KAHUE YYEFHOW JUCIUILIAHBI

2.1. O0bem yueOHOI TUCHUIJIMHBI M BUAbI Y4e0HOH padoThI

Bun yueGHO# paboThI TpynoeMKocTh, 4acoB
Bcero, Cemectp
4ac. 11 cemectp 2 cemecTp

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 174 72 102
OO6si3aTeIbHAS Ay IUTOPHAS YueOHast HAarpy3Ka (Bcero) 116 48 68
B Tom 4ucie:
3ansamus nexyuonHo2o muna 54 32 22
NpaKmuyecKue 3aHsamusl 62 16 46
nabopamopnvle pabomut (JIP) - -
CamocrosiTesibHas padoTa o0y4yawierocs (Bcero) 48 18 30
B TOM YHUCJIC:

pedepar 20 10 10
caMoCTOsITeNIbHAsl BHEAYIUTOpHAs paboTa B BHJIE TOMAIIIHUX 38 8 20
NPAaKTUYCCKUX  3aJaHui,  WHIUBUAYAJbHBIX  3aJaHHH,
CaMOCTOSITEIILHOTO TO00pa M M3YYCHUS JIONOJHHTEIBHOTO
TEOPETUICCKOr0 MaTepuaa
KoncynbTanun 10 6 4
[Ipomexyrounas aTTectanus (IK3aMeH/3auer/aud3aqer) nudzayer
OO61ast TpyA0eMKOCTh

2.2 CTpyKTypa JUCHUILIUHBI:
Pacripenienenuie Bu10B yueOHOM pabOTHI M UX TPYIOSMKOCTH IO pa3JieiaM JUCITUILTAHBL.
KonmuecTBo yacos
No AynuTtopHas Camocros Koncyn
HaumenoBanue pasnenos TeJIbHas
paznena Bcero pabora bTaIAH
pabota
JI I13 JIP

1 2 3 4 5 6 7
1. dusuka 72 32 16 - 18 6
2. Xumus 56 12 24 - 18 2
3. Buonorus 46 10 22 - 12 2

Hmoeo no oucyuniune: 174 54 62 - 48 10




2.3 TemaTu4yeckuii IJIAH U COAEPKAHUE YIeOHOM JUCHUIINHBI

HaumeHoBaHue Copep:xanue yueOHOIro MaTepHuaJia, NpaKTHYeCKHe padoThl, O0beM | YpoBeHb
pa3fiesioB U TeM caMocTofATeIbHasi padoTa o0y4yalomuxcs, KypcoBasi padora YacoB | OCBOCHHSA
(ecsiu IpegycMOTpeHa)
1 2 3 4
Paszgen 1. Mexanuka 72
Tema 1.1 Copep:xaHue yueOHOI0 MaTepHaJia 18
Mexannka Jleknun 8
1 | MexaHn4eckoe IBUKEHHE, €r0 OTHOCUTENBHOCTD. 3aKOHBI
nuHaMuky HeroToHa. Cunsl B Ipupoje: yIpyrocTb, TpeHUE, CUla 2
TsKECTU. 3aKOH BCEMHUPHOTO TaroteHus. HeBecoMocCTb.
2 | Umnynbc. 3aKOH COXpaHEHHs UMITYJIbCA U PEAKTHBHOE
nBikeHue. [loTeHIManpHas U KHHETHIECKas SHEPTUs. 3aKOH 2
COXpaHCHHS MeXaHNIeCKoU 3Hepruu. PaboTa n MOIIHOCTH
3 | Mexannueckue konebanus. [leproa n yacToTa KoneOaHui. 2 2
4 | Mexanuieckue BoiIHbI. CBONCTBA BOJH. 3BYKOBBIE BOJIHEI. 2
VYIIbTpa3ByK U €ro UCNOJIb30BaHUE B TEXHUKE U METUIIMHE
IIpakTHuyeckue (1abOpaTOpPHbIE) 3AHATHSA 2
1 | HUccnenoBanue ABMKEHUS Teja MO AEHCTBHEM IOCTOSHHON
cuiibl. M3ydeHue 3aKkoHa COXpaHEHUS UMITyJIbCa U PEaKTUBHOTO
JBIOKeHUs. VI3MepeHus TMHEeUKOW U IITaHTeHIUPKYJIEM
CamocrostenbHast padoTa 00ydaromuxcst
1. CocrapneHue anropuTMa peleHus KHHeMaTHIeCKUX 3a/1a4. 6
Pemenne 3amau o Teme «KuaemaTnkay
Kouncyabranus
MeToaudeckue yKa3aHus DIl CAMOCTOSTETIBHOM paboThI 2
oOyJaromuxcs
Tema 1.2 ConepxaHue y4eGHOro MaTepuaJjia 14
MoJekysipHast Jlekuuu 6
puzuka n 1 | Ocuosusble noaoxenuss MKT 1 ux onsITHOe 000CHOBaHHE. 2
TepMOAMHAMHKA BpoyroBckoe nmkenne. Juddysus.
2 | PasMepsl 1 Macchl MOJIEKYJT M aTOMOB. KamispHbIe sSIBICHUS. 2
TemmoemkocTh. TermiooOMeH.
3 | 3aKoHBI TEPMOJMHAMUKH. TEIUTOBBIC IBUTATEIIN M OXPaHa 2 2
okpysxatomiet cpeapl. KI1J1 TernoBsIx qBurateneit
IIpakTHyeckue 3aHATUS 4
1 | M3mepeHne BIaKHOCTH BO3AyXa 2
2 | M3mepeHue OBEpXHOCTHOTO HATSHKEHHST )KUIKOCTH 2
CamocrostenbHast paboTa 00ydJaromuxcst 2
1. CpaBHUTENIBHBIHN aHATINM3 PA3IMYHBIX TEMIIEPATYPHBIX KA.
Kouncyabranus
Meroanyeckre yKa3aHus JUIsl CaMOCTOSTEIbHOW paboThI 2
o0yJaromuxcs
Tema 1.3 Copep:xanue yue0HOr0 MaTepHaJia 14
DJIeKTPOIUHAMHU KA Jleknuu 6
1 | DnexTpudeckoe B3aUMOJICHCTBHIE. DIEeMEHTApHBIHN 3apsil. 3aKOH 2
Kynona. Jlusnextpruyeckasi HpOHUIIAEMOCTb CPEbI.
2 | DnekTpocTaruueckoe mnoje. Hanpspkennocts. [TpuHumn
cyneprno3uiuu nosiei. ['padudeckoe n3o0paxeHme 2
3JIEKTPUYECKUX TOJIeH
3 | MarauTHOE 1oJIe MOCTOSIHHOTO MAarH|UTa U 3JICKTPUYECKOTO TOKA. 2
MarnuTHas HHAYKIMsI, MarHUTHBIN NIOTOK. SIBieHue 2
AIIEKTPOMArHUTHOM MHAYKINH. 3akoH OMa [T yJacTKa HEenH
IIpakTHyeckue 3aHATUSH 4
1 | Uzydenwne 3akona Oma aJisl ydacTKa IenH 2
2 | V3yueHue siBleHUs 2JIEKTPOMATHUTHOM MHIYKIHH 2
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CamocrostenbHast paboTa 00ydaromuxcs
1. CpaBHUTENBHBIHN aHATN3 HNEKTPHUECKUX CBOHCTB Pa3IMIHBIX
TIPOBOJHUKOB

Tema 1.4
Ctpoenue aTomMa u
KBAHTOBas (pu3uKa

Coaep:xaHue yuefHOro MaTepuaja

14

Jlexkuun

1 | Kparkas uctopusi pa3BUTH MIPEICTABICHUHA O IPUPOIE CBETA.
DNeKTpOMAarHUTHAsI IPUPOJA CBETa. 3aBHCUMOCTh MEXKITY
JUITMHOM BOJIHBI M YACTOTOH 3IEKTPOMArHUTHOTO M3IyIEHHUSL.

2 | 3aKOoHBI OTpaXKEHHS U TpesoMiieHns cBeTa. DoTorddexT n
KOPITyCKYJIIpHBIE CBOICTBA CBETa

3 | Crpoenne aToma 1 ero IutaHeTapHas Mojenb. I nnoresa [Inanka.
[TornonieHue 1 UCIycKkaHKue cBeTa aTOMOM. CTPOEHHE aTOMHOTO
snpa. PannoakTuBHBIE M3Ty4YEHHS U UX BO3JEHCTBHIE HA )KUBBIE
OpraHu3MBbl. DHEPIHs pacLIeNIeHUsl aTOMHOTO siipa. SnepHas
SHEpreTHKa

IlpakTnuyeckue 3aHsATHS

1 | Ucnonbs3oBanue Ghotodddekra B TEXHUKE

N

2 | HabGnroeHue 1 perucTpaiiny 3apsHKeHHBIX YaCcTHI]

CamocrostenbHast paboTa 00ydaromuxcs
1. Dxonorugeckue npoOIeMbl, CBA3aHHBIE C UCTIONIb30BaHHEM
SIAEPHOM DHEPIETUKHU

Tema 1.5
IBOJIIOLHSA BCEJICHHOM

Coaep:xkanue yueOHOT0 MaTepuasa

Jlexkuuu

1 | Hama 3Be3gnas cucrema — ["anmaktuka. beckoHeuynocTs
Bcenennoii. [loaaTue o KOCMOJIOTHH

2 | OBomonus 3Be31. DHeprus ConHIa u 3Be3. [IponcxoxkaeHne
CoaHeuHOH CUCTEMBI

IpakTHyeckne 3aHATHSA

1 | TepmosinepHBIit cHHTE3

CamocrosrenbHas paboTa 00yJaroIIUXCs
1. Koncniekt «O0pa3oBaHue IiIaHeTHBIX cucteM. ColTHeuHast
CHCTEMay

Kouncyabranus
MeToaudeckue yKa3aHHs DIl CAMOCTOSTETIBHOM paboThI
o0yJaromuxcs

Paznen 2. Xumus

Tema 1.1
OcCHOBHBIE NOHATHS U
3aKOHbI XUMHH

Coaep:xkanue yue0HOro MaTepuaJia

Jlexkuun

1 | Ilpeamer xwmmuu. BemectBo. AToM. Moekyna. XUMHYSCKHUHA
3JeMeHT M (HOPMBI €T0 CyIeCTBOBaHUA. [IpoCThIe U CIIOXKHBIE
BEIIECTBA.

I[IpakTnyeckue 3aHATHSA

1 | Xumudeckuit snemeHtT u Qopmbl ero cymectBoBanus. [Ipocteie
U CJIOKHBIE BEIIECTBA.

CamocToaTenbHas paboTa obyyatowmxca

Tema 1.2
IMepuoanueckuii
3aKOH

Copep:xaHue yueOHOIr0o MaTepuaJia

Jlekuun

IIpakTHyeckue 3aHATHS

1 | Orkpeitue [leproamyeckoro 3aKoHa u ero 3HadeHue . CTpoeHHe
3JIEKTPOHHON 000JIOUKH aTOMa

CamocrostenbHast paboTa 00yJaromuxcs

1. CucremaTnyeckasi mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JIUTEPATYPHl, JTONOJIHUTEIEHON JINTEPATyphl, C UCIIOIb30BaHUEM
PEeKOMEHIALNiA PEerno1aBaTes.

Koncnekr: «OTtkpbiTre Ileprnoamaeckoro 3aK0Ha U €ro 3HAYCHUE.
Konucnekt «CTpoeHue deKTPOHHOM 000JI0UKH aTOMa.

Tema 1.3
CTpoeHue BemecTBa

Conep:xanue yueOHOT0 MaTepuaa

Jlexkuuu




1 | Ilpupona xumudeckoii cBsi3u. KoBajeHTHasI CBS3b: HEMOISIPHAS U
noJsisipHasi. onHas cBsi3b. KaTnons! 1 aHnoHsl. MeTanminnueckas
cBA3b. BoopoaHas cBA3b.

IIpakTHyeckne 3aHATHSA

1 | ITpupoga XUMHUIECKOH CBS3H

CamocrosrenbHas paboTa 00ydaromuxcs

1. Cucremarudeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, yaeOHOM
JUTEPATYPHI, JOMOJIHUTEILHON IUTEPATYPHI, C HCIIOIb30BAHUEM
PEKOMEHIAIMH ITPEeTofaBaTes.

Tema 1.4 Boaa.
PacrBops!

Coaep:xaHue yuefHOro MaTepuaJja

Jlexkuun

IlpakTHueckue 3aHATHS

1 | ®usnyeckue U XUMHYECKUE CBOIICTBA BOJBI. 3aTrps3HUTEIH BOIBI
U CTIOCOOBI OYHCTKH BOIBI.

duznyeckue 1 XUMUIECKHEe CBOMCTBA pacTBOPOB.. Onpeenenre
JKECTKOCTHU BOIbI

CamocrosTenbHas paboTa 00ydJaromuxcs

1. Cucremarnueckas IpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOI
JIUTEPATYPBI, JOIOJHUTEILHON JIUTEPATYpHl, C UCIIOIb30BAaHUEM
PEKOMEHJAIMH MTperojaBaTes.

Koncnexr « ArperaTHble COCTOSIHUS BOJBI U €€ NIEPEX0.Ibl U3
OJTHOTO arperaTHoro COCTOSTHHS B JPYTOE).

Tema 1.5
XuMuyeckue peakuum

Coaep:xkanue yueOHOro MaTepuaJia

Jlekuun

1 | Xumngeckas peakuust. CKOpOCTh peakiuu 1 GakTopsl, OT
KOTOPBIX OHA 3aBUCHT. TemIoBoi 3(h(heKT XMMUUECKOH peaKIuH.
XUMHUYECKOE paBHOBECHE

IIpakTnyeckue 3aHATHSA

CkopocTh peakiiy 1 (pakKTopbl, OT KOTOPEIX OHA 3aBHCHT.
TemmoBoit 3¢ (ekT XUMHIECKON peakui. XUMHIECKOe
paBHOBECHE

CamocrostenbHast padoTa 00ydJaromuxcst

Tema 2.1
Kuaccudurkanus
HEOPraHHYeCKNX
coeIuHEeHN I

Coaep:xkanue yue0HOT0 MaTepuasa

Jlekuuu

HpaKanecxue 3AHATHHA

1 | XUMUYECKHE CBOMCTBA KHUCJIOT U OCHOBaHUH B cBeTe TOJ]

CamocrosrenbHas paboTa 00ydaromuxcs

1. Cucremarudeckas mpopaboTka KOHCTIEKTOB 3aHATHH, yueOHOM
JIUTEPaTyphl, IOMOJIHUTEIHLHON IUTEPATyPBhl, C HCIIOIB30BAHUEM
PEKOMEHALUH NpenoiaBaTes.

Kouncyabranus
MeTonuieckue yka3aHus ISl CAMOCTOSITETLHOU paboThI
o0yJarommxcs

Tema 2.2
MeTamiabl 1
HeMeTaJLJIbI.

Coaep:xkanue yueOHOro0 MaTepuaia

Jleknun

1 | Merayusl. O0mmue crioco0Obl noxydeHus: MetauioB. CriiaBbl:
YEepHbIE U L[BETHBIE.
Koppo3us MeTaJuIoB 1 crioco0Bbl 3alUTHI OT HEe.

IlpakTnyeckne 3aHATHS

-

O61mas xapakTepucTuka MetajuioB. OO1mas xapakTepucTHKa
TJIaBHBIX MOJIPYIIT HEMETAJJIOB HA IIPHMEPE raJIoreHOB.

CamocrositenbHast paboTa 00yyaromuxcst

Tema 3.1
YrieBoaopoanl.

Coaep:xkanue yueOHOr0 MaTepuajia

Jleknun

1 Hpez{eanme 1 HECIPEACIbHbBIC YITICBOAOPOADbI. HpI/IMGHeHI/Ie
YTJ€BOAOPOAOB B OPIraHUYCCKOM CUHTE3C.

IIpakTHyeckne 3aHATHS




1 | O6mas xapakTeprCTHKa yIIIEBOJOPOIOB

CamocrostenbHast paboTa 00ydJaromuxcs

1. Cucremarnueckas IpopabOTKa KOHCIIEKTOB 3aHATHI, yueOHOI
JIUTEPATYPhl, JOIOJHUTEIEHON JINTEPATypHl, C UCIIOIb30BaHUEM
PEKOMEHIALNH NpernoiaBaTes.

Koncnekr «IIpupoiHple HCTOUYHHUKH YTIIEBOIOPOIOBY.

Tema 3.2
Kucnopoacoaepxamue
opraHuveckKue
BellecTBa

Coaep:xkanue yue0HOT0 MaTepuasia

Jlexkuuu

1 | CrpoeHne u XapakTepHble XUMHYECKHE CBOICTBA CIIPTOB,
KapOOHOBBIX KHCJIOT M CIIOKHBIX 3(HpOB.

IlpakTHueckue 3aHATHS

1 | CroiicTBa ¥ IPUMEHEHUS CIUPTOB, KapOOHOBBIX KHCIOT U
CIIO>KHBIX 3(UPOB.

CamocrosrenbHas paboTa 00ydaromuxcs

1. Cucremarudeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, YI€OHOM
JIUTEPATYPHI, JOTOJHUTEIBFHON INTEPATypHl, C UCIIOIb30BaHUEM
PEKOMEHIALNH NPero1aBaTes.

Cocrasnenune Tabmumpl «CTpoeHHE M XapaKTepHbIE XUMHUYECKHUE
CBOMCTBA MPEJCTaBUTENCH KUCIOPOACOACPKAIIMX OPraHUYEeCKUX
COCJIUHEHUII»

Tema 3.3
A3oTcoaep:kanue
OpraHuvecKne
coeMHEeHHN

Conep:xkanue yueOHOT0 MaTepuasa

Jlexkuuu

HpaKaneCKne 3aHATUA

AMUHBI, aAMUHOKUCIIOTHI, Oesiku. CTpoeHHe U OMOJIOTHYCCKAs
(yHKIMS OEIKOB

CamocrostenbHast paboTa 00ydaromuxcs

1. Cucremartnueckasi mpopadOTKa KOHCIIEKTOB 3aHATHI, y4eOHO
JIUTEPATYPHBI, JOIOJHUTEILHON JIUTEPATYpHl, C UCIIOIb30BAaHUEM
PEeKOMEHIalNii IPerno1aBaTes.

CocraBnienue Tabnunpl «CTPOCHHE M XapaKTepPHbIE XUMHYCCKUE
CBOJCTBA MPEACTABUTENICH a30TCONEPIKALINX OPraHUYSCKUX
COEIMHEHUI).

Tema 3.4
XuMHuS ¥ )KU3HD.
Xumus B ObITY

Coaep:xkanue yue0HOro MaTepuaJia

Jlexkuuu

IIpakTnyeckue 3aHATHSA

Xumus u OpraHn3M 4YCJIOBCKaA. XUMHYECKHE 3JIEMEHTEL B
OpraHmn3Me 4CJIOBCKa OCHOBHBIE JXH3HCHHO HCO6XO,I[I/IMBI€
COCIMHCHMU A 6GJ'IKI/I, YIJIEBOABI, ) KUPbI, BATAMUHBI

CamocrosTenbHas paboTa 00yJarOMHIXCs

1. Cucremaruyeckas mpopaboTka KOHCTIEKTOB 3aHATHH, yueOHOM
JIUTEPaTyphl, IOMOJHUTEIHHON IUTEPATyPhl, C HCIIOIB30BAHUEM
pEeKOMEHAANNH MpeTo1aBaTeNs.

Koncnekr «Motomiue u ynctsmue cpeactsa. [Ipasuna 6e3onacHoi
paboThI co cpencTBaMH OBITOBOM XHUMUM.

Hoxnan «Pojab XUMUYECKUX 3JIEMEHTOB B )KM3HU PAaCTEHUI»,

«Y nobpenns. XuMHYECKHE CPEICTBA 3aIUTHl PACTCHUI.

Paszgen 3. buosgorns

Tema 1.1 Beenenue

Coaep:xkanue yueOHOr0 MaTepuajia

Jleknun

1 MeTOHBI HAy4YHOI'O IMO3HAHUA B ouonorun. JKupas npupoJa Kaxk
00BEKT N3Yy4YCHUA OHOJIOTHH. MGTOHBI HUCCIICAOBAaHUA JKMBOU
npupoJbl B OHOJIOTHH. OnpeﬂeneHHe JKU3HU U YPOBHU
OpraHu3alu XU3Hu

IIpakTHyeckue 3aHATHS

1 I JKuBas npupoja Kak 0ObeKT N3ydeHHs OHOJIOTHH
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CamocrostenbHast paboTa 00ydaromuxcs
1. Cucremarudeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, YaeOHOM
JMTEPATYPHI, JOMOJIHUTEILHON IUTEPATYPHI, C HCIIOIb30BaHUEM

PEKOMEHIALMH NPEToiaBaTes. 2
Koncmekt «MeToap! uccineJOBaHUS KUBOW TIPUPOIBI B OHOIOTHIY,
«EcrecTBEeHHOHay4Has KapTUHA MHUpa B IPAKTUYECKOM
JESATEeAbHOCTH JIIOACH»
Tema 1.2 Kierka Coaep:xkanue yue0HOT0 MaTepuaia 14
Jlekuuu
1 | KirerouHast Teopust CTpoeHUs opraHm3MoB. CTpPOCHHE KIICTKH:
OCHOBHBIE OpraHOW/IBI U X GYHKIHMH. JleneHue KIeTKH —
OCHOBA POCTa, PA3BUTUS U PA3MHOXKEHUS OPTaHU3MOB. 2
Buonornueckoe 3Ha4eHNE XUMUUECKUX AJIEMEHTOB.
Heopranunueckue BemiecTBa B coctaBe kietku. Mounekyna JJHK -
HOCHTEJIb HAaCJIEICTBEHHON MH(pOpMaIiu
IIpakTHyeckue 3aHATUS 4
1 | M3yyeHue cTpoeHUs paCTUTENFHON M JKUBOTHON KJIETKU 2
2 | HekieroyHoe cTpoeHue, )KU3HEHHBIN LUK U €r0 3aBUCUMOCTh
OT KJICTOUHBIX ()OPM KN3HH. Pa3MHOKEHNE OPraHM3MOB, €T0
(hopMBI 1 3HAUCHHE. 2
WNuauBuayansHOE pa3BUTHE MHOTOKIETOUYHOTO OpTaHU3Ma
(oHTOTEHE3).
CamocrosTensHas padoTa 00yJaromXcst
1. Cucremarnueckas mpopadOTKa KOHCIIEKTOB 3aHATHH, yIeOHOM
JUTEPATYPHl, JOTOJHUTEIGHON IUTEPATYPHI, C UCTIOIH30BAaHHEM
PEKOMEHIALMH NperoaBaTes.
3anoaHUTh TaOIUIIBI 110 TeMaM: « XUMHYECKUE HIEMEHTHI KIIETKHY; 6
Coobmienne « Ponp B KJIeTKe HEOPraHUYECKUX U OPraHHYECKUX
BellecTB», «BUpycsl — B030yauTeNN HHPEKINOHHBIX
3aboneBanuii»; «Bupyc ummyHonedunura yenoseka (BUY).
[podunakruka BUY-undexunn», «bakrepun»
Kouncyabranus
Meroaudeckne yKa3aHus Ul CaMOCTOSTEIbHOW paboThI 2
oOyJaromuxcs
Tema 1.3 Opranusm Copep:xaHue y4eOHOT0 MaTepuaJa 10
Jlekuuu
1 | MHoroo6pa3ue opranuzmMoB. OOMEH BEIIECTBOM M SHEPTHEH C
OKpYXalolIeH cperoil kak HeoOX0IMMOoe yCIoBHE 2
CYIIECTBOBAHUSI KMBBIX CHCTEM
IIpakTHyecKne 3aHATHS 6
1 | Opra#u3sm — eamMHOE LEoe.
2 | MHuoroo0pasue oprann3mMoB
3 | HacyiencTBeHHOCTh M1 N3MEHYHMBOCTh — CBOMCTBA OPTaHU3MOB;
3aKOHOMEPHOCTU HacJeJ0BaHus, ycTaHOBIeHHbIE . Menaenem
u T. MopranoM (Ha mpuMepe HacJeI0BaHHs Y YeJIOBEKa)
CamocrostenbHast paboTa 00ydJaromuxcst
1. Cucremarudeckas mpopaboTKa KOHCTIEKTOB 3aHATHH, yueOHOH
JUTEPATyphl, IOTOJHUTEIHLHON TUTEPATYPHL, C HCIIOIH30BAHNEM
pEeKOMEHAANNH MPeTIo1aBaTes.
Konucnekrsr: «HacnencteeHHbie 007€3HN YeTIOBEKa, MX PUIHHBI U 2
nmpo¢mIakTukay, «CoBpeMeHHbIE TPEICTABICHNS O TEHE H TEHOME.
Coo0mmenne «I'eHeTHUECKHE 3aKOHOMEPHOCTH CEJIEKIINMN», «YUeHHE
H.J. BaBunoBa o nieHTpax MHOr00o0Opasusi ¥ MPOUCXOKICHHS
KYJIBTYPHBIX PaCTeHHI», «BHOTEXHOIOTHs, €€ JOCTHKEHHS,
TIEPCIIEKTUBBI Pa3BUTHS.
Tema 1.4 Bun Copep:xanue yue0HOr0 MaTepHaJia 8
Jleknmn
1 | Bun, ero kpurepuu. [lonynsuus — cTpyKTypHas AMHHLA 2
sposirorun. Teopus sBomronuu opranuueckoro mupa Y. Jlapsuna
IIpakTHyeckne 3aHATHS 4
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'unoTe3bl NPOUCXOKACHUS JKU3HU. Y CIOKHCHHE JKHBBIX
OpraHu3MOB Ha 3emJie B IIPOLECCE IBOJIOLHH.

AHTpPOIIOTE€HE3 U €ro 3aKOHOMEPHOCTH. JlOKa3aTeabCcTBa
POZCTBA YETOBEKA C MICKOIMTAIONINMHU KHBOTHBIMH.

CamocrosrenbHas paboTa 00ydaromuxcs

1. Cucremarudeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, yaeOHOM
JUTEPATypHl, JOTOJHUTENBHON JINTEPATypHl, C UCIIOIb30BaHUEM
PEKOMEHIALNH NPEoiaBaTes. 2
Koncnekr «I'unore3sl NpOUCXOXKIEHUS KU3HNY.

«ITosiBieHE MBICTUTENILHOM NEATETLHOCTH U WICHOPA3JeIbHOM

peum».
Tema 1.5 Oxocucremsr | ConepskaHne y4eOHOro MaTepuaa 6
Jlexknun
1 | IIpeamer u 3a7a9u SKOJIOTUHU: YICHUE 00 HKOJIOTHUSCKUX
(hakTopax, yueHHE 0 COOOIIECTBAX OPTAHU3MOB, YICHHUE O 2 2
orochepe
IIpakTHyecKHue 3aHATHS
1 | Dkonoruueckue GakTOpbl, 0COOCHHOCTH UX BO3JCHCTBUS. 4
2 | V3ydeHne npucnocoOJICHHOCTH OPTaHU3MOB K cpejie 0OUTaHus
HUTOI'O: 174
2.4 Conep:kanue pa3iesioB JUCUUILIMHBI
2.4.1 3aHsATHS JIEKIIHOHHOTO THIIA
Ne ®dopmMma
pas3zg Hanverosanne ConeprxaHue pasnena TEKYIIEro
paszena
ena KOHTPOJIS
1 2 3 4
1 Paznen 1. ®du3zuka Mexanndeckoe IBHIKEHHE, €r0 OTHOCHTEIBHOCTh. 3aKOHBI OWHAMUKU | P, YV

Herorona. Cuipl B pHUpOE: YIPYTOCTh, TPEHHE, CHJIA TSDKECTH. 3aKOH
BCEMHUpHOTO TsATOTeHUs. HeecomocTh. WMmynbc. 3aKOH COXpaHEHUS
UMIYJIbCa W pEakTHBHOE IBIKEeHWE. [loTeHIManmpHass W KHHETHYEeCKas
SHeprus. 3aKOH COXpaHCHHsS MEXaHW4Yeckod »dSHeprum. Pabora wu
MOIIIHOCTh. MexaHudeckue konebanus. [lepuon m yactota koseOaHUi.
Mexannueckue BoIHbI. CBOMCTBA BOJIH. 3BYKOBBIC BOJHBI. YJIBTPa3BYK H
€r0 HCIOJIb30BaHNe B TeXHHUKE U MeaunuHe. OcHoBHBIE mosiokeHus MKT
W UX ONBITHOe 00OCHOBaHHe. BpoyHOBckoe nBumxkenue. Juddysus.
Pa3smepsl u Maccel MoJeKyl W aToMOB. KamuuispHbie sBIEHUS.
Temmoemkoctb. TermooOMeH. 3akOHBI TEPMOJMHAMUKH. TeIIOBEHIC
JIBUTaTeNIM U oXpaHa okpy»karoeit cpensl. KII/] TemnoBeix ABuraTenen
OnexkTpuueckoe B3auMojeiicTBue. DneMeHTapHbIi 3apsaj. 3akoH KynoHa.
Jusnektpudeckasi MPOHULAEMOCTb Cpellbl. DJIEKTPOCTATUYECKOE IOJIE.
Hanpsoxkennocts.  [lpunnun — cymepriosunmu — mosieit.  I'paduueckoe
M300paKeHHEe JIICKTPUUYCCKUX ToJiel. MAarHuTHOe TOJe IOCTOSHHOTO
MarHuTa W 3JEKTPUYECKOro TOKa. MarHuTHas WHIYKIUS, MarHUTHBIA
MOTOK. SIBIIEHUE AJIEKTPOMArHUTHON MHAYKIWH. 3akoH OMa JUIsi ydacTka
nenu. KpaTkas ucTtopusi pa3BUTHS TPEICTABICHUN O TPUPOJIE CBETa.
DNeKTpOMarHUTHAS TIPHUPOJIa CBETA. 3aBUCUMOCTh MEXAY JJITUHOW BOJHBI
M YacTOTOW OJEKTPOMArHHUTHOTO W3MydeHUs. 3aKOHBI OTPAKEHUS H
nperomieHus: ceera. PorodhhexkT M KOpIyCcKyJsIpHBIE CBOWCTBAa CBETA.
CrpoeHue atomMa M ero IUlaHeTtapHas wmojenb. l[umoreza Ilnanka.
[ornomenue u ucnyckanue csera aroMoM. CTpOeHHE aTOMHOTO sipa.
PannoakTuBHBIE M3IY4YeHHs] W MX BO3JECUCTBHE HA KUBbIE OPIaHU3MBI.
DHeprus pacllelyieHus aTOMHOro sijipa. SlnepHas sHepretuka. Hama
3Be3aHas cucrema — ["anakruka. beckoneuHocts Beenennoit. Ilonstue o
KocMoOJIOTUU.  OJBomonus  3Be3n. OHepruss ConHua u - 3Be3q.
[Tpoucxoxnenrne COTHEUHON CHCTEMBI.
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Ne dopma
Hanmenosanue
pasn ConeprxaHue pasnena TEKyLIEro
paszena
enma KOHTPOJISI
1 2 3 4
2 Pasznen 2. Xummus [Ipenmer xumuu. BemectBo. Atom. Monekyna. Xumuueckuid siemeHt | P, Y

u  QopMbel ero cymiecTBoBaHUs. IIpocThie M CIOXHBIC BEIICCTBA.
Otkpeitue  Ilepuoanyeckoro  3akona. Ilepuoamnueckas  cuctema
xumuueckux snemeHToB J[. M.MenneneeBa. 3nauenue Ilepuonndeckoro
3akoHa U Ilepmonnueckoil cucreMbl xumudeckux anemeHtoB J[. U.
MenzeneeBa aisi pa3BUTHS HAYKH U TOHUMAHUS XUMUYECKOW KapTHUHBI
mup. KoBaneHTHas cBsi3b: HemodspHas W nosisgpHass. VoHHas CB3b.
Karnons! u annonsl. Metannudeckas cBa3b. Bogoponsas csizb. Bona B
npupoze, ObITY, TEXHUKE U Ha MPOn3BoACTBe. PU3nNdecKkre M XUMHICCKIE
CBOWMCTBA BOJBI. 3arps3HUTEIHN BOIBI H CIIOCOOBI OUMCTKH. JKecTkas Boja
u ee ymsardenne. OnpecHeHHe BOABI. ATperaTHbIe COCTOSHUS BOIBI U €€
Mepexoibl M3 OJHOTO arperaTHOro cocrosiHus B Apyroe. Ilonsrue o
XUMHYecKoil peaknuu. Tunsl Xumuueckux peakiuil. CKOpocTh peakiuu
U (akTopbl, OT KOTOPHIX OHa 3aBUCHUT. TerioBod 3(Q(HeKT XUMHUYECKO
peakuuu. Xumudeckoe paBHOBecwe. OKCHIBI, KHCIOTHI, OCHOBaHWUS,
conu. XHMHYECKHE CBOWCTBAa OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
COCMHCHUI B CBETC TCOPUHU DIICKTPOIUTHUCCKON aucconuaruu. Oorue
(hm3nveckne M XUMHYECKHe CBOicTBa MeTaiutoB. O0mast XapaKTepUCTHKA
I1aBHBIX TMOATPYNII HEMETAUIOB Ha INpPHUMEpE rajoreHoB. Bakuelimme
COEIMHEHUS! METAUVIOB M HEMETAJUIOB B IMPUPOJAE U XO3AUCTBEHHOU
JesTenbHOCTH. OCHOBHBIE IIOHATHS OPraHUYECKON XUMHUHM U TEOPHS
CTPOEHUS OpraHuYeCKHUX COEIMHEHUH. ITonsiTue HU30MEPHH.
VYrnesogoponel. IlpenenbHple W HENpeAeNbHBIE  YINIEBOAOPOIBL.
[IpumeHeHue yrieBolopoJloB B OpraHuueckoMm cuHrese. IIpenenbHbie u
HelpeeNnbHble yriaeBoaopoasl. 1IpupoaHbie MCTOUHUKN YTIEBOAOPOIOB.
VYrneBomopoibl Kak OCHOBa MEXIYHAPOAHOTO COTPYAHUYECTBA U
BaYKHEHIINN HUCTOYHUK thopmMupoBaHus OroxeTa P®.
Kucnopoacoaepxkamue oprannueckue Bemectsa. COupTbl, KapOOHOBBIE
KUCIOTBI M CIIOKHBIE 3(QUPBI. KX CTPOCHHE U  XapaKTEPHBIC

XUMHUYECKHe  CBOHMcTBa.  [IpencraBuresnn  KHCIOPOJCOAEPIKALIMX
OPTaHWYECKHMX COCIMHEHWH: METWJIOBBIH W  OITHJIOBBIH  CIHPTEHI,
TIIUIEPUH, yKCyCHast kuciora. JKHpBl Kak CHOXHBIE 3(QUPHI.

ANKOroiausM U €ro OTPaXKEHHE B MPOU3BEACHUAX XYyH0KECTBEHHOU
JUTEpaTypsl U M300pa3UTENLHOTO HCKYCCTBAa. AMHHBI, aMHHOKHCIIOTHI,
oemku. CtpoeHue u 6nosorudeckast GyHKIUs OenKoB. XUMHUSA M OpTraHU3M
YeJloBeKa. XMMUYECKHE 3JIEMEHTHI B OpraHu3Me yesoBeka. OpraHudeckue
u HeopraHudyeckue BemecTBa. OCHOBHbIE JKH3HEHHO HEOOXOIMMBIE
COEMHEHHUS: OCNKH, YIJEeBOIBI, XXHUPHI, BHUTAMUHBI. YTJIEBOOB —
[JIABHBIII MCTOYHMK HHEPrMM OpraHu3ma. Ponb >KMpOB B OpraHusMme.
XosecTepuH U €ro poiib B 310pOBbe yesoBeka. MuHepaibHbIe BEIIECTBA B
NPOJIyKTaX MUTAaHUs, NHiieBble fo0aBku. COaraHCHpOBaHHOE IIMTAHUE.
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Ne dopma
Haumenosanue
pasg Coneprxanue paszena TEKYILETO
pasnena
ena KOHTPOJIsSt
1 2 3 4
3 Pazgen 3. Buonorust — coBOKYHMHOCTh HayK O kHBOIl puponae. Meroasl Hayunoro | T, KP, ¥V
buonorus no3HaHus B Ouonoruu. JKuBasi nmpupoaa Kak 00bEeKT U3ydeHUs] OUOJIOTHH.

Mertoapl nccnenoBaHus JKUBOW mpupoabl B Ouonoruu. OrmpereneHue
JKM3HU (C TIPHUBJIEYEHHEM MaTepHuaia U3 pas3lesioB (QU3MKH M XHMHH).
YpoBHM opraHuzanuy >Ku3HM. Mctopus usydeHus kieTku. OCHOBHbIE
MOJOKEHHsT ~ KJIeTOYHOW  Teopuu.  Kietka  —  CTpyKTypHO-
(yHKIMOHANMBHAA (dJEMEHTapHas) enuHUNa >kKm3HA. CTpoeHHE KIIETKH.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHCHTBI KIETKH 3yKapHoT. Kierounoe
aapo. QDyHKIMA sAApa: XpaHEHHE, BOCIPOM3BEACHHE U IIepenada
HACJIEJICTBCHHOW WH(OPMAIMK, PETyIsalus XUMHYECKOH aKTHBHOCTH
kinetku. CTpykTypa M (GYHKIMH XpOMOCOM. AYTOCOMBI W IIOJIOBBIC
XpOMOCOMEBL.  brosormyeckoe 3HaueHHE XHMHYECKHX  JJIEMEHTOB.
Heopranuueckue BemiecTBa B COCTaBe KIETKH. Poib BOABI  Kak
PacTBOPUTEIISL U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEU CPEJlbl OPraHU3MOB.
VYrneBoas! u nunuasl B kietke. CTpykTrypa ¥ Ouosioruueckue (hyHKIUH
6enkoB. CTpoeHHe HYKJICOTHIOB M CTPYKTypa HNOJIMHYKICOTUIHBIX Lenei
JHK u PHK, AT®. Bupycsl u 6akrepuodaru. Hexnerounoe crpoenue,
JKU3HEHHBIH IIMKJI M €ro 3aBHCHUMOCTh OT KJIETOYHBIX (OPM >KU3HH.

Bupycer — B0o30ymuTenn WHQEKIMOHHBIX 3a00JE€BaHWH; MOHATHE 00
OHKOBHpYCaXx. Bupyc AMMYHOIeUIHATA YenoBeKa (BUY).
[Mpopmnaktuka BUY-urdpexnun. Opranmm — €IMHOE LEJIOE.

Mmuoroobpasue opranm3moB. (OOMEH BeEIIECTBOM H DJHEPTHEH C
OKpY’KalomIel cpenoit Kak HeoOXOUMOE YCIIOBHE CYIIECCTBOBAHUS KHUBBIX
cucreM. CnocoOHOCTP K  CaMOBOCIPOU3BENEHHIO — OJHAa U3
OCHOBHBIX OCOOEHHOCTEHl JKUBBIX OpraHM3MOB. JleneHue KIeTKH —
OCHOBa pOCTa, DPAa3BUTUS U pasMHOXKEHHUS OpraHusmMoB.  becmonoe
pasmHOxkeHue. [lomoBoif  mpormecc M IOJIOBOE  Pa3MHOMKEHHE.
OmlonoTBOpEeHHe,  ero Ouojorudeckoe 3HadeHue. [loHartme 00
WHAWBUAYaJIFHOM (OHTOTEHE3). DBOJIOIHOHHAS TEOpUS M €€ POilb B
(hopMHUpPOBaHUM COBPEMECHHOW €CTCCTBEHHOHAYYHOH  KAapTHHBI MHpa.
Bun, ero xpurepuu. Ilomymsmust Kak CTPYKTypHas €IWHWIIA BUAA U
sBomoruy. CHHTETHYECKash TEOpHs HBOJIONMH. JIBIDKYIIHE CHIIBI
SBOJIIOIUA B COOTBETCTBHM C CHHTETHYCCKOW TEOPHEH HBOIIOIIH
(CTD). T'eHermveckne 3aKOHOMEPHOCTH 3BOJIIOIMOHHOTO IIPOIIECCA.
Pesynbrater sBomrorun. CoxpaHeHHe MHOT000pa3ws BUIOB KaK OCHOBa
ycToW4MBOro pas3ButHs Ouocdepbl. [IpUUMHBI  BBIMHpaHHS — BHIOB.
buonornueckuit  mporpecc M Ouonormyeckuil perpecc. [ Umoressl
MMPOUCXOKIACHUA KU3HU. YcnoxHEHHE KUBBIX OpraHmn3MoB Ha 3emiie B
IpoIlecce DSBOMIOUMH. AHTPONOT€HE3 M €ro  3aKOHOMEPHOCTH.
JlokazaTenbCcTBa POJICTBA YEJIOBEKAa C MJICKONUTAIOUIMMHU IKUBOTHBIMH.
Okosorudyeckue (GpakTopbl aHTPOIOTeHEe3a: YCIOKHEHHE MOITY ISIIMOHHOM
CTPYKTYpbl ~ BHJIa, MW3TOTOBICHHE OPYAMH TpyZda, NEpexox OT
pacTUTEJIIFHOTO K CMEIIAaHHOMY THIY ITUTaHHs, WCIOJIb30BaHUE OTHS.
[TosiBlieHHE MBICTUTENBEHON AEATEIBHOCTH M WICHOPa3AENbHOH pedu.
ITpoucxosxnenue. DxocucteMbl [IpenMer U 3a/1auyl 3KOJIOTHH: y4eHHE 00
9KOJIOTMYECKUX (aKTOpax, yUeHHE O COOOLIECTBAX OPraHM3MOB, yUCHHUE O
6uocthepe. Dkonorudeckue (HaKTOpbl, OCOOCHHOCTH WX BO3JCHCTBUS.
Dkoylorudeckas XapakTepucTHKa Bupaa. I[loHATHE 00 JKOJIOTHYECKHX
cucremax. llemm mnwmrtammsa, Tpodudeckne ypoBHH. buoreomeHos kak
Kocuctema. buochepa — rimobanbpHas skocuctema. Ydenme B. M.
Bepnanckoro o Owmochepe. Pomp xuMBBIX opraHusmMoB B Omocdepe.
buomacca. buonormueckuii KpyroBopotr (Ha  TpHMeEpe KpyroBOpoTa
yrieposna). OCHOBHBIE HamlpaBlIeHWS BO3JCHCTBHS  UellOBEKAa Ha
6uoctepy. TpaHcopmamust €CTECTBEHHBIX OKOJOTHYECKHX CHCTEM.
OCOOCHHOCTH arpo3KOCHCTEM (arpoIeHO30B).

[Tpumeuanne: T — rectupoBanue, P — nanucanue pedepara, Y — ycrusiid onpoc, KP — konrponsnas padbora
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2.4.2. 3aHATHS CEMMHAPCKOI0 THIIA

HE IPEyCMOTPEHBI

2.4.3. [IpakTuyecKkue 3aHATUSA

HanmenoBanue
pasznena

HanmeHnoBaHMe MPaKTHYECKUX PadbOT

dopma
TEKYIIETo
KOHTPOJIS

1 cemecmp

1 2

3

4

1. |Paszgea 1.
MexaHuka

UccnenoBanue nBUXEHHS TeJla MO JAEHCTBUEM NOCTOSIHHOM
cunbl. M3yueHume 3akoHa COXpaHEHUs UMIIyJIbca U
PEaKTUBHOTO JABWKEHHS. M3MepeHue BIaXXHOCTHU BO3AyXa.
W3mepeHre  NMOBEPXHOCTHOTO  HATSDKEHHMS  KUIAKOCTH.
N3yuenne 3akona Owma nans ydactka 1menu. M3ydenwue
SABJICHUS D3JEKTPOMAarHUTHOW WHAyKuuu. Vcnonb3oBaHue
dorordpdekra B TexHuke. HalOironeHue W perucTparuu
3apsKEHHBIX 4YacTull. TepmosaepHblil cuHTe3. M3mepenus
JIMHEVKOW Y IITAHTCHIIUPKYJIEM.

Inp, v, JIP, T

2. [Pasmea 2. Xumus

[Tpupoga xumuueckod CBA3M. XUMHUYECKUE CBONCTBA
KHUCIIOT U ocHOBaHuil B cBete TO/]. OO1as xapakrepucTuka
MeTauioB. OOmIas XapakTepUCTUKA TIJIABHBIX MOATPYII
HEMETaJJIOB Ha npuMepe raJOreHOB. OGmas
XapaKTEepUCTHKA YriaeBonopoaos. CBONCTBA U NPUMEHEHUS
CIHPTOB, KapOOHOBBIX KHCJIOT H CIOXHBIX 3(HUPOB.
OnpeneneHne KECTKOCTU BOJBI.

IP, ¥, KP,
JP, T

3. |Pasmea 3. BuoJiorus

Kupas npupona kak OOBEKT H3y4YeHHs] OHOJIOTHUHU.
Pa3MHOXeHHEe OpraHu3moB, ero ¢GopMbl U 3Ha4YEHHUE.
WuauBuayanbHOe pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma
(onTorene3). OpranusmMm — enuHoe Ienoe. MHorooopasue
opranu3mMoB. ['unoressl MPOUCXOKACHUS KU3HU.
VYCi10)KHEHHE KUBBIX OpPraHU3MOB Ha 3eMil€ B IIPOLECCE
ABOJIIOLIMU. AHTPONOT€HE3 M €ro 3aKOHOMEPHOCTH.
JlokazaTenbcTBa  pOACTBA YEJIOBEKA C MIIEKONUTAIOLIMMHU
JKUBOTHBIMHU. M3ydeHue CTpPOEHHsI pACTUTEIBHOM U
KUBOTHOW  KJeTKH. V3yyeHue  mpuCHOCOOIEHHOCTH
OpraHU3MOB K Cpejie 0OMTaHUs

I1P, T, JIP

Ilpumeuanue: I[IP- npaxmuueckasn paboma, JIP- nabopamopnas paboma, T — mecmuposanue, P —
Hanucanue pepepama, Y — ycmuuiii onpoc, KP — koumponvuas paboma

2.4.4 Copep:xxkanue camocrosiTeJbHOU padorbl (IlpumepHass TemaTuka

pedepaToB)

1o uzuxe

1 . Metponorus B npodeccuu

2 ®dusuka B npodeccuu (3HaueHre GU3MKU P OCBOCHUU MTPOPECCUN)
3. IlorpemHocTy u3MepeHuni

4. CKOpOCTH B IPUPOJIE U TEXHUKE.

5. Tanuneo Namuneit

— OCHOBATECJIb TOYHOI'O €CTCCTBO3HAHUA
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6. 3HaueHue oTKpeITHiA ["anues

7. Vcaak HploTOH — co3aaTenb KJIacCuuecKo (hU3uKu

8. CuJibl B IPUPOJIC U TEXHUKE

9.YnpTpa3ByK U €ro UCMOJIb30BAHUE B MEJIUIIUHE U TEXHUKE

10.PagnoakTBHbBIC U3TYYEHHS U UX BO3JIEUCTBHE HA KUBBIE OPraHU3MbI
Lo xumuu

1.BaxkHeiinye coeIMHEHNS] METAJIJIOB M HEMETAIIJIOB B IPUPOJIE U XO3IUCTBEHHOM
NEeSATEIbHOCTH YEI0BEKa

2. IIpupoiHBIE UCTOYHUKH YIJIEBOAOPOIOB

3. BaxHelnmune cCOeIMHEHUS METAJJIOB M HEMETAJIOB B IIPUPOAE U XO35IMCTBEHHON
NEeATEIbHOCTH YEI0BEKa

4. Kpuctammmueckue peieTky BEIECTB C pa3IMYHbIMU BUAAMU XUMHYECKOU CBSI3U
5. Ponb B K€TKE HEOPraHUYECKUX U OPTraHUYECKHUX BEIIECTB

Ilo 6uonocuu

1.Bupycbl — B030ynutenu nHGEKIIMOHHBIX 3a00IeBaHUN

2.Bupyc ummynozaeduiuta yenoseka (BUY). [lpodpunakrruka BUY-undexuu

3. 'eHeTHMUECKME 3aKOHOMEPHOCTH CEJICKIIMU

4.Yyenune H.W. BaBusnoBa o 1ieHTpax MHOTOOOPa3us U MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHui

5.I'unores3sl NIPOUCXOXKIECHUS KU3HU

6.I'mobanbHbIe U3MEHEHUS B OMOc(epe Mo/ BIUSIHUEM IE€ITEIbHOCTH YeJIOBEKa

2.4.5 Ilepeuenn Y4eOHO-MeTOAUYECKOro obecreueHust IS
CaMOCTOAATEILHOM PadoThI 00y4aIOUIMXCH M0 AUCHUILINHE

CamocTtosTenpHass paboTa ydamuxcsi sBIsIeTCS BakHeend hopmoil yueOHo-
BOCITUTATEIHHOTO MPOIIecca.

OcHOBHAsI 1IeJIb CAMOCTOSITEILHOM PabOThI MPU H3YYCHUHM JTUCIUTUIMHBI —
3aKpEeNUTh TEOPETUYECKHE 3HAHUS, TOJYUYCHHbIE B XOJ JICKIIMOHHBIX 3aHSATUH, a
Takke CHOPMHPOBATH  MPAKTUYECKHE  HABBIKM  MOATOTOBKM B 001acTu
€CTECTBO3HAHMSI.

CamocrosTenpbHas paboTa ydamuxcs B IPOIECCE OCBOCHUS JUCIIMILTAHBI
BKJIFOYACT:

- U3y4eHNEe OCHOBHOMW W JOTIOTHUTEIIBHON JIMTEPATYPHI TIO TIPEAMETY;

- n3y4eHHEe (KOHCTICKTUPOBAHKE) BOIPOCOB, BHI3BIBAIOIINX 3aTPYTHCHUS TIPH UX
U3YYCHUMY;

- paboTy C SNEKTPOHHBIMH YYEOHBIMU PECYpPCaAMU;

- U3y4YeHNEe MaTePUAJIOB MEPUONIECKON MTeYaTH, HHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOATOTOBKY K MPAKTUYECKUM U TAOOPATOPHBIM 3aHATHSIM,

- BBITIOJTHEHHE JIOMAITHUX 3a/IaHHM.

HaumenoBanue pasacia, HepequL y‘Ie6HO-M€TOI[I/I‘lCCKOFO obecrieueHus JAVUCIUIITITUHEI I10
TCMBI BBIIOJIHCHHUIO CAMOCTOSATEIILHOM pa60T1>1

Paszmen 1. dusnka
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1 MexaHnuka

2 MonekynsipHast (uznka
U TEPMOAMHAMHUKA

3 DekTpoauHAMHUKA

4 CtpoeHne aTomMa u
KBaHTOBas (hU3MKa

5 DBOIONUS BCEIEHHON

1. CmupnoBa, M. C. EctectBo3Hanue : yueOHHUK U npakTukyM aist CI1O / M.
C. CmupnoBa, M. B. Hexmogosa, T. M. CmuproBa. — M. : N3marenscTBO
IOpaiit, 2015. — 363 ¢. — (Cepus : [IpodeccrnonansHoe o6pa3oBaHue). —
ISBN  978-5-9916-6853-8. — Pexum gocryma :  www.biblio-
online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A.

3. Kysuenos, C.1. CnpaBounuk 110 pusuke : yaeoHoe mocoodue /

C.U. Kysneuos, K.1. Poro3un ; MunucrepctBo o6pazoBanus Poccuiickoit
Denepanun, PeaepainbHOe rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yupexaeHue Bbicuiero oopa3zoBanus «HalmoHanbHBIN HCCIe0BATEIBCKUH
Tomckuli rocy1apCTBEHHBIN YyHUBEpCUTET». - ToMck : M3aaTenbeTBo
ToMcKkOoro MOTUTEeXHUIECKOTo YHUBepcuTeTa, 2014. - 220 c. : ui., Tabi., CXeM.
- bubnuorp. B kH.. - ISBN 978-5-4387-0443-0 ; To ke [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=442117

Pasznen 2. Xumus

OCHOBHBIE ITIOHATHUA U
3aKOHBI XUMHUH

ITepuoanueckuii 3aK0H

CrpoeHue BelecTBa

Bopga. PactBopbl

XUMHUYECKUE PEAKIIIHI

Knaccuduxarus
HEOPTaHUYIECKUX
COEIMHEHUN

MerTajibsl 1 HeMeTaJlIbl.

YTaeBo0po/ibl.

Kucnopoaconepxariue
OpPraHUYECKUE BEIIECCTBA

A3zoTcoaepxaliue
OpraHuyvecKue
COEIUHEHUS

XHUMHA U )KU3HL. XUMHUSA B
OBITY

1. CmupnoBa, M. C. EcrecTBo3HaHuE : yUeOHUK M IPAKTUKYM AJIS
CIIO / M. C. CmupHoBa, M. B. Hexmironosa, T. M. CmupHOBa. — M. :
WznatensctBo FOpaiit, 2015. — 363 ¢. — (Cepus : IIpodeccronaibHoe
obpazoBanne). — ISBN 978-5-9916-6853-8. — Pexum moctymna :
www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A.

3. Ukonnunkosa, H.M. KoHnienimu coBpeMEHHOTO €CTECTBO3HAHUS ;| y4eOHOe
nocodue / H.U. UkonnrkoBa. - Mocksa : IOuutu-/lana, 2015. - 287 c. -
ISBN 978-5-238-01421-0 ; To ke [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=115158

Pasnen 3. buonorus

Beenenue

Kierka.

Opranuszm

Bung

OKOCUCTEMBI

1. CmupnoBa, M. C. EcrecTBo3HaHuE : yueOHUK U IPAKTUKYM
s CIIO / M. C. CmupnoBa, M. B. Hexmonosa, T. M. CmupHoBa. —
M. : UzparensctBo KOpaiit, 2015. — 363 ¢. — (Cepus :
[Tpodeccuonansruoe oobpazoBanue). — ISBN 978-5-9916-6853-8. —
Pesxxum moctyma : www.biblio-online.ru/book/DABC105B-3C8A-41D2-
87C8-DF9A5014641A.

2. Uxonnukosa, H.W. Konuenuuu coBpeMeHHOT0o
ecTecTBO3HaHus : yuebHoe nocooue / H.U. Mkonnukona. - Mocksa :
KOuutn-/lana, 2015. - 287 c. - ISBN 978-5-238-01421-0 ; To xe
[DnexkTpoHHbIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=115158
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KpoMe nepeurciieHHbIX HCTOYHUKOB YYaIUKUCS MOXKET BOCIOJIb30BaThCs
MOMCKOBBIMH CHCTeMaMu ceTu HTepHET 1o TeMe caMOCTOSTENIbHON paboThI.

JIns  oCBOEHHS JUCHUIUIMHBI M CaMOCTOSITEJIbHOTO  BBIMOJIHEHUS
IPEAyCMOTPEHHBIX Y4YeOHOM TMpOrpaMMoOil Kypca 3aJaHUld MOXET OBITh
HCIIOJIb30BaHO ClEeNyIolIee y4eOHO-METOANUYECKOE 00eCIIeUeHHE:

-METOJINYECKHE PEKOMEHAIMH K BBIIIOJIHEHHIO J1a0OpaTOPHBIX padoT;
-METOJINYECKHE PEKOMEHIALNY K CAMOCTOSITEIbHON padoTe.

Hauanom opranuszanuu Jiro00H CaMOCTOSITENIbHOW padOThl TOJKHO OBITh
IMPUBUTHE HABBIKOB MU YMEHHMH TPaMOTHOM pabOThl ¢ y4eOHOW W Hay4dyHOU
JUTEpPaTypor. ODTOT MPOLECC, B NEPBYID OYEPENb, CBSA3aH C HAXOXKICHHUEM
HEO0OXOAMMOM /IJIs1 YCIICITHOTO OBJIAaJCHHS yUeOHBIM MaTepUaIOM JINTEPATYPOl.
VYyammumiicss JOMKEH YMETh MOJb30BaThCs (POHAAMH OHOIMOTEK M CIIPABOYHO-
ouborpaUUeCKUMU U3TAHUSIMH.
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3 OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

Jns u3ydeHHsT €CTECTBO3HAHMS IMPEAyCMATPUBACTCS HCMOJIb30BAHUE B
y4eOHOM IPOIIECCE aKTUBHBIX M MHTEPAKTUBHBIX (OPM MPOBEICHUS AyAUTOPHBIX U
BHEAYAUTOPHBIX 3aHATUHN C 1eJIbI0 (hOPMHUPOBAHUS M Pa3BUTHS TPO(ecCHOHATBHBIX
HABBIKOB 00YYarOIUXCsl.

B mpouecce oOydeHHs NPUMEHSAIOTCS 00pa3oBaTENIbHbIE TEXHOJIOTUU
JUYHOCTHO-/ICSITEIBHOCTHOTO, ~ Pa3BUBAIOLIETO UM NpoOseMHOro  oOydeHwHs.
Oo6s3areneH 1a00pPaTOPHBINA MPAKTUKYM I10 pa3fieiaM TUCHUTLTAHBI.

B yuebGHoM mpouecce Hapsay € TPaIUIMOHHBIMU OOpa30BaTEIbHBIMU
TEXHOJIOTUSIMU  UCIIOJB3YIOTCSL KOMIBIOTEPHOE TECTUPOBAHUE, TEMATHUYECKUE
MpEe3CHTAIMH, UHTEPAKTUBHBIC TEXHOJIOTHU.

3.1 O6pa3zoBaTe/ibHbIe TEXHOJOTUM NTPU NMPOBEAEHUH JIEKIUI

. Konmn.
Ne Tema Bunsl npuMeHsieMbIX 00pa30BaTeNbHBIX TEXHOIOTHH yac
1. MexaHunka AynnoBu3yajibHasl TEXHOJIOTHS 4
MonekynsapHas n3UKa u
2 yIp ¢ AynuoBH3yalbHask TEXHOJIOTHS 4
TEpMOJMHAMHUKA
3 DJeKTpoIMHAMHKA AynuoBu3yasibHasl TEXHOJIOTHs 4
4 CrpoeHnne aToMa ¥ KBaHTOBAas (H3HKa|AyIHOBU3yaIbHAsI TEXHOJIOTHS 2
5 OBoJIIONNS BCEIEHHOM AynuoBu3yasibHasl TEXHOJIOTHS, JIEKIHSI-AUCKYCCHS 2*
6 OCHOBHBIE ITOHATHSI U 3aKOHBI XUMHUH |AyTHOBU3YyaJIbHAsI TEXHOJIOTHS 2
7 [epnoanveckuii 3aKoH AynnoBu3yalibHasl TEXHOJIOTHs, TPOOIEMHOE N3JI0KEHHE 2*
8 CrpoeHue BenecTBa AynnoBu3yalibHasl TEXHOJIOTHs, TPOOIEMHOE N3JI0KEHHE 2*
9 Bopa. PactBops! AynuoBu3yalibHasl TEXHOJIOTHs, TPOOIEMHOE N3JI0KEHHE 2*
10 XUMHUYECKUE PEaKIHU AyIMOBH3yalbHAs! TEXHOJIOTHS, IPOOIIEMHOE H3JI0KEHHE 2*
Knaccupukanus HEOPTraHUYECKUX
11 ¢ Al p AyIoBH3yalbHAs! TEXHOJIOTHS 2
COEIMHEHUH
12 MeTaJsbl 1 HEMETAJIIIbI. AynroBu3yasibHasl TEXHOJIOTHs 2
YrieBoA0pObL. -
13 AynuoBH3yalbHasi TEXHOJIOTHS, MPOOIEMHOE H3II0KEHHE 2
Kucnopoaconepxaiue
14 poAcoAIEpall AynuoBH3yasbHas TEXHOJIOTUS 2
OpraHu4ecKue BellecTBa.
AszoTcozeprkaniye OpraHWYecKHe
15 Fiepriat P AynuoBH3yasbHas TEXHOJIOTUS 2
COE/IMHEeHUSI
16 Benenmne AyMoBH3yasIbHas TEXHOJIOTUS 2
17 Kierxka. AynuoBu3yasbHasi TEXHOJIOIUS 2
18 Opraanm AyIMoBH3yasbHas TEXHOJIOTUS 2
19 Bun AyIMoBH3yasbHas TEXHOJIOTUS 2
20 OKOCHCTEMBI AyMoBH3yasIbHAs! TEXHOJIOTHUS, JICKITHSI-TICKYCCHS 2%
3.2.00pa3oBaTe/ibHbIC TEXHOJOTUH NIPH NPOBEACHUH NMPAKTHYECKHUX
3aHATUHU
Bunbl npumenseMbIx 00pa3oBaTeIbHBIX Kou.
Ne Tema 3ansaTHA 9
TEXHOJIOTHH qac
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1  HccrnemoBanue  3aBHCUMOCTH  CHJBI  TpeHHMs | JJUCKYCCHS 11O TEOPETHYECKUM BOIPOCAM. 2
CKOJIbKEHHUS OT Beca Tella. Pemenve 3a1a4 MHANBUTYaTBHO

2  H3mepeHue Temmneparypbl BeIIeCTBa B 3aBUCUMOCTU  KpyTiiblii CTOJ 1O TEOPETHYECKUM BOIIPOCAM 2
OT BpeMEHM TIIpH M3MEHEHHUSX  arperaTHbIX
COCTOSIHUH.

3  HMsyuenme 3axona OMa JIjs ydacTKa LEeIH. J¥cKyccust o TEOPETHIECKUM BOTIPOCaM 2*
Pemenwne 3a1a4 MHANBUAYATBHO C TPYNIOBBIM
o0cyxIeHneM

4  Hcnoms3oBanue Gporodddhexra B TEXHUKE. [Ipecc-koH(pEpEHIHS 10 TEOPETHIECKUM 2*
BorpocaM. PerieHne 3a1au MajbIMU rpynamMu

5  TepmosnepHblil cuHTE3 Pewienve 3a1au ManeIMu rpynmnamMu 2%

6 | Xumunueckuit JJIEMEHT u ¢dopMbl  ero  JlucmyT 10 TEOPETUYECKUM BOIIPOCAM 2

CYIIECTBOBAaHMS. Pemenwne 3a1a4 MHANBUAYATBHO C TPYNIOBBIM
00CYXZIEHHEM UTOTOB

7 CtpoeHme 3JIEKTpOHHOH 000JIOUKH aToMa. JmcKyccHst o TEOPETHIECKIM BOIIPOCaM. 2
Pemenne 3a1a4 HHANBULYyaTbHO

8 Tumel XUMUYECKOH CBS3H. Kpyrunslii cToM 0 TEOPETUUYECKHUM BOIIPOCAM 2
Pewenue 3anau

9  OmpeneneHue KECTKOCTH BOJBI. Pewienve 3a1au. AHanu3 KOHKPETHBIX CUTYaIHi 2%

10 TemuoBoii 3phexT XMMUUECKOH peaKIUH. JluciyT mo TeopeTHUecKUM BOIpocaM 2

XUMHYIECKOE PaBHOBECHE. Pemenve 3a1a4 MHANBUAYAIBHO C TPYNIOBBIM
00CY>XIIEHHEM UTOTOB

11 | OOmas xapaKTepUCTHKA YTICBOJOPOIOB. Kpyrunstii cTOM 10 TEOPETUIECKAM BOIIPOCAM. 2*
Pemenue 3amau

12 CgoiicTBa ¥ NpUMEHEHHs CHHUPTOB, KapOOHOBBIX PaboTa MallbIMH rpyniamu 2%

KHUCIIOT U CJIOKHBIX 3HUPOB.

13  Xumus u opraHu3M 4enoBeKa. JucyT 1o TeOpeTHYECKUM BOIIPOCaM 2%
Pewienve 3a1au MHAMBUYAJIBHO C TPYNIIOBBIM
00CyX/IeHUEM UTOTOB

14 W3ydeHuwe cTPOEHUs pPACTHTENBHOM M KMBOTHOH Kpyruiblii cTOJ MO TEOPETHUECKUM BOIIPOCAM 2

KJIETKH. Pemenve 3a1au MHANBUYAIBHO C TPYNIOBBIM
o0cyxneHneM AHaJln3 KOHKPETHBIX CUTyalni

15 Opranmsm — eguHOE 1IEJIOE. Kpyrablii cTo IO TeOpeTHYeCKUM BOIIpOCaM 2
Pewenue 3anau

16 T'umore3sl MPOMCXOXKICHUS KU3HH. Jluckyccust o TEOPETUUECKHM BOIIPOCaM 2%

HWroro no Kypcy 32
B TOM 4HCJIC MHTEpPAaKTUBHOE 00y4yenue™  16*
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4 YCJOBUS PEAJIM3AIIAU IPOTPAMMBI YUEBHOM JUCIIUITIINHBI

4.1 MarepuajbHO-TeXHHYeCcKass 0a3a, HeoO0XoaMMAasi ISl OCYIIECTBJICHMS
00pa3oBaTeJIbHOI0 Mpouecca no AMCHUNINHE

Crennanu3upoBaHHas MeOeNb M CUCTEMbI XpaHEHUs (JI0CKa KJIacCHasl, CTON U
CTYJ YUYHUTENsl, CTOJBI M CTYJIbS YUYCHUUYECKUE, MKa(bI AT XpaHECHUS YICOHBIX
OCOOUM, CUCTEMBI XpaHEHUs TaOJIUIL U TUIAKATOB);

TEXHUUYECKHUE CpeicTBa 00yueHus (paboyee MECTO YUUTEIISl: KOMITbIOTEP
YUHTEIIS, BUIEONPOEKTOP, KpaH, auieH3nonHoe 110);

J€MOHCTPALIMOHHBIE YUYEOHO-HATIISAHbIE TOCOOUS (KOMIUIEKTHI CTEH/IOB,
KOMILJIEKTHI TaOJUI, MOPTPETHI BBIIAIOIINXCS YUCHBIX);

AJIEKTPOHHBIE CPENICTBA 00yUeHUs (KOMIUIEKTHI BUACO(PHUIBMOB).

4.2 IlepedyeHb HEOOXOAMMOI0 IPOrPAMMHOIO O0ecreYeHus!

1. Omnepanuonnas cuctema Microsoft Windows (kontpakt Ne 232-AD®/2014 ot
25.09.2014, xopriopaTtuBHas JTUICH3US);

2. Tlaker mnporpamm Microsoft Office Professional Plus (kontpaktr Ne 232-
ADD/2014 ot 25.09.2014, kopriopaTUBHAS JTUIICH3SI);

3. 7-zip GNULesser General Public License (cBobogHoe mporpamMmHoOe
obecrieueHre, He OTPAHNYEHO, OECCPOUHO);

4. UutepHet Opaysep Google Chrome (GecmiaTHoe mporpaMMHOE 0OeCIIeUCHUE, HE
OTPaHUYCHO, OECCPOUHO);

5. K-Lite Codec Pack — yHuBepcaibHBII HA0Op KOACKOB (KOIMPOBIIUKOB-
JNEKOAUPOBIIMKOB) W YTWIUT [JJs TpOCMOTpa U 0OOpabOTKM ayauo- U
BuneodainoB (OecriaTHOE MporpaMMHOE OOecredeHue, He OrPaHUYCHO,
OeccpouHo);

6. WinDjView — nporpamma mns mpocMoTpa (aiiiaoB B ¢dopmare DIV u DjVu
(cBOOOIHOE ITPOrpaMMHOE OO€eCIIeUeHHE, HE OrPaHUYEHO, 0ECCPOUHO);

7. Foxit Reader — mnpukiagHOoe mporpaMMHOE OOECICUEeHHE JJIA IMPOCMOTpa
ANIEKTPOHHBIX JOKyMeHTOB B cranmapre PDF (GecnmatHoe mnporpammHoe
oOecrieueHure, He OTPAaHUYEHO, OECCPOUHO);
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3) HEPEYEHD OCHOBHBbIX n JOHOJIHUTEJIBHBIX
NHPOPMAIIMOHHBLIX HMCTOYHHUKOB, HEOBXOJIUMbBIX [JIA
OCBOEHMUA JUCHUITVINHBI

5.1 OcHoBHas JuTEparypa

1. CmupnoBa, M. C. EcrecTtBo3Hanue : yueOHUK U npaktukyM aius CITIO / M.
C. CmupHoBa, M. B. Hexmonosa, T. M. CmupHoBa. — M. : U3narensctBo IOpaiiT,
2015. — 363 c¢. — (Cepus : IlpodeccuonanbHoe obpazoanue). — ISBN 978-5-
9916-6853-8. — Pexum pocrtyma : www.biblio-online.ru/book/DABC105B-3C8A-
41D2-87C8-DF9A5014641A.

5.2 lonosiHUTEILHAS JIUTEpPATYypa

1.BumnskoBa, E.A. ®u3uka : cOopHuk 3anad : EI'D, onuMmnuaasl, 5K3aMEHbI B
By3. [OneKkTpoHHBIM pecypc]. — DiekTpoH. paH. — M.: HW3maTenscTBO
"Jlabopatopus  3Hanmit", 2015. — 339 c¢. — Pexum gocryna:
http://e.lanbook.com/book/66347

2. Ky3uenoB, C.HM. CmopaBounuk mno ¢usuke : ydeObHOe mocobue /
C.M. Ky3nenoB, K.W.Porozun ; MuHucrepctBo oOpa3oBanusi Poccuiickoi
@enepannn, denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE  00pa3oBaTeabHOE
YUpEeKJICHHE BBICIIEr0 00pa3oBanus «HammoHanpHBIN Hcclie1oBaTeIbeKui ToMCKuit
FOCYJAapCTBEHHbIM  yHHBepcuTeT». - Tomck : MHM3pmarensctBO  TomMcCkoro
MOJIMNTEXHUYECKOTO yHUBepcuteTa, 2014. - 220 c. : wn., tabn., cxem. - bubnuorp. B
kH.. - [ISBN 978-5-4387-0443-0 ; To ke [OnekTpoHHbI pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=442117

3. UxonnukoBa, H.W. Konnenmuu coBpeMEHHOTO €CTECTBO3HAHUS : yueOHOE
nocobue / H.U. Ukonnukona. - Mocksa : FOautn-Jlana, 2015. - 287 c. - ISBN 978-5-
238-01421-0 ; To xKe [ DNeKTpOHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=115158
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5.3 Ilepuoanyeckue u3aaHus

1. XKypnan «Yuensie 3anuckn Ka3zaHCKOro rocy1apCTBEHHOTO YHUBEPCUTETA:
cepusi: EcrecTBEeHHbBIE HAYKW)»

2. Kypuan  «M3Bectus BVY3oB CeBepo-KaBkasckoro peruona. Cepusi:
EcrectBeHHbIE HayKW»

3. Kypnan «®uszuka 3emiamn»

4. KXypHan «Xumus u xxu3Hb XXI BEK»

5. basbl nanubix kommnanuu «Mct Beroy (http://dlib.eastview.com).

5.4 IlepeyeHb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHON ceTH
«HTEpHET», HEOOXOAUMBIX [IJISI 0CBOEHUS TUCIUILINHBI

1. MunucrepctBo  oOpa3oBanusi W  Hayku  Poccuiickoit ~ Dexpepanuu
(http://MmunOOpHAYKH.pD/);

2. ®enepanbHblil moptan "Poccuiickoe oopazosanue” (http://www.edu.ru/);

3. Undopmanmonnas cucrema "EmamHoe OKHO moctynma K 00pa3oBaTEIbHBIM
pecypcam" (http://window.edu.ru/);

4. Enunas kojutekius nudpoBbIXx oOpasoBareiabHBIX pecypcoB (http://school-
collection.edu.ru/);

5. denepanbHBIN LHEHTP nH(OPMAITMOHHO-00pa30BaTEIbHbBIX pecypcoB
(http://fcior.edu.ru/);

6. OOpasoBarenbhbIi moptan "Yue6a" (http://www.ucheba.com/);

7. Ilpoekt I'ocymapcTBEHHOTO MHCTUTYTa pycckoro sizbika uMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckom" (https://pushkininstitute.ru/);

8. Hayunas snekrponHnas oudmuoreka (HOB) (http://www.elibrary.ru);

9. HammonanbHas snextponHas oubanoreka (http:/H36.pd/);

10.KubepJlenunka (http://cyberleninka.ru/).

11.CnpaBouno-uHpopmanroHHbIit mopran "Pycckuit s3eik" (http://gramota.ru/);

12.Cnyx0a TeMaTHUECKUX TOJIKOBBIX cioBapeit (http://www.glossary.ru/);

13.CnoBapu u sunmkioneauu (http://dic.academic.ru/);

14 Koncynprant [Imtoc - cnpaBodHasi ipaBoBasi cucteMa (AOCTYI MO JIOKAJIBHOM
CETH)
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6 METOJAUYECKHUE YKA3AHUSI OBYUAIOLIUMCS IO OCBOEHMIO
TV CHUTILIAHBI

VYyamuecs sl TOJTHOLIEHHOTO OCBOEHUSI yueOHOro Kypca «EcTecTBO3HaHUE»
JOJDKHBI COCTABJISITh KOHCIEKTBl KaK NPH NPOCIYIIMBAHUM €r0 TEOPETHYECKOU
(JlekIMOHHOW) YacTW, TaK M MPU TOATOTOBKE K IPAKTUYECKUM 3aHATHUSM.
XKenarenpHo, YTOOBI KOHCIIEKTHI JIEKIIUHA U CEMUHAPOB 3alIUCBHIBAJIUCH B JIOTUUECKON
MOCJIEI0BAaTENIbHOCTH M3YYEHHS] Kypca M COAEPX aJUCh B OJHOM TETpagu. ITO
oOecrieyuT 0oJiee MOJMHYIO MOJArOTOBKY KAaK K TEKYIIMM YYEOHBIM 3aHSTHSIM, TaK H
CECCMOHHOMY KOHTPOJIIO 3HAHUM.

CamocrosTenbHas padoTa yyaniuxcs sIBIsSeTCS BaxxHenen (popmoil yueOHO-
MO3HaBaTeIbHOrO TMporecca. Lleab 3agaHuil I CaMOCTOSITENIbHOM paOOThl —
3aKpPENUTh M PACIIMPUTH 3HAHUS, YMEHUS, HAaBBIKH, MPUOOPETEHHBIE B PE3YJIbTATE
U3Y4YECHUS JUCLUIUIMHBL, OBJIAJIETh YMEHUEM HCIIOIb30BaTh IOJYYEHHBIE 3HAHMS B
OPAaKTUYECKOH paboTe; TMOMY4YUTh MEPBUYHBIE HABBIKK NPOeCcCHOHAIbHOU
NEATEIIBHOCTH.

Hauanom opranuzanuu r000H C€aMOCTOSATENbHOM pabOThl JOHKHO OBITh
NPUBUTUE HABBIKOB W YMEHUN TpaMOTHOM paboThl ¢ y4eOHOW U HaydHOU
JUTEPATypod. OTOT MpoOLEcC, B IEPBYKD OYEPENb, CBSI3aH C HAXOXKICHHEM
HEOOXOAMMOM JUIsl YCIIEIIHOTO OBJAaJCHUS Y4YEOHBIM MaTepuajoM JIMTEPATYPOM.
Yyammuiicds  JOJDKEH  M3YyYWUTh  CIIHCOK  HOPMATHBHO-TIPABOBBIX  AKTOB M
SKOHOMHUYECKON JUTEPATypbl, PEKOMEHJyeMbIi MO y4eOHOW NMCLMIUIMHE;, YMETh
MOJIb30BaThCs POHIaMU OMOIMOTEK U CIIPABOYHO-OMOIMOrpapueCcKUMU U3IaHUSAMH.

3amanus 411 CaMOCTOSITEIbHOM paOOThI BHIMOIHIIOTCA B TUCBMEHHOM BHUJIE BO
BHEayAUTOpHOE Bpems. PaboTa MOMKHA HOCUTH TBOPYECKUW XapakrTep, NpU €€
OLICHKE TMpenojaBaTelb B IMEPBYI0 Ouepedb OLEHUBAET OOOCHOBAaHHOCTh U
OPUTHHAJIBHOCTh BBIBOJIOB. B MHChMEHHOM paboTe MO TeMe 3aJlaHMs Yydaliuhcs
JNOJDKEH IIOJJHO W BCECTOPOHHE pPAacCMOTPETh BCE ACHEKTbl TEMbI, YETKO
chopMyIIMpPOBaTh U aAPIryMEHTHUPOBATh CBOIO MO3UIMIO MO HCCIEAYEMBIM BOIPOCAM.
BbiOOp KOHKpPETHOro 3aJaHus Il  CaMOCTOSITENIbHOM — paOOThl  MPOBOIUT
[IPENOAABATENb, BEAYLUIUN IPAKTUYECKUE 3aHATHSA B COOTBETCTBUU C IIEPEUHEM,
YKa3aHHBIM B IUIAHAX NPAKTUYECKUX 3aHATUM.

Obwue npasuna 8bINOIHEHUS NUCLMEHHBIX pabom

Ha mnepBoM 3aHATHM CTYJEHTHI JOJKHBI OBbITh NPOUH(GOPMHUPOBAHBI O
HEO0OXOIUMOCTH COOJIIOICHHS] HOPM aKaJIeMUYECKON 3TUKU U aBTOPCKUX IPaB B XOJI€
oOyuenusi. B yacTHOCTH, IPEIOCTABISAIOTCS CBEACHMUS:

- o61mmast uadopmarust 00 aBTOPCKUX MpaBax;

— IpaBuja IUTUPOBAHMS;

— npaBuia opOpMIICHUS CCHUIOK;

Bce umMmeromuecss B TEKCT€ CHOCKHM TILIATEIbHO BBIBEPSAIOTCS U CHAOXKAIOTCS
«aapecamm.

HepnomycTuMo BKIIIOYaTh B CBOKO pabOTy BBIAEPKKH U3 pabOT APYyTUX aBTOPOB
0e3 yKka3aHus Ha 3TO0, IEPECKA3bIBATh UYKYI0 pabOTy OIM3KO K TEKCTY 0€3 OTCBUIKH K
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HEeM, UCIOJIb30BaTh UyXHe Haeu 0e3 yKa3aHUs MEePBOMCTOYHUKOB (3TO KacaeTcs |
uHdopmaiuu, HailnenHod B lHTepHere). Bce cnmyuaum mnnaruarta JIOJKHBI OBITH
UCKJTIOUCHBI.

Cnucok HCHOJB30BAaHHOW JUTEPaTyphl JIOJKEH BKIIOYATh BCE HCTOYHUKH
uH(popMaIui, U3yYeHHbIE U MPOpabOTaHHBIE CTYJEHTOM B IPOIECCE BBHINOJHEHUS
paboThl, W JOJDKeH ObITh cocTtaBiieH B coorBerctBun ¢ ['OCT P. 7.0.5-2008
«bubmmorpaduueckas ccpiiika. OOuMe TpeOOBaHUS U IPABUIAY.

Tpebosanus k nanucanuio peghepama

Pedepar mo manHOMYy Kypcy SBISIETCS OJHHM U3 METOJIOB OPTaHHU3AIUU
CaMOCTOSATENbHON padOTBHI.

Tembl pedepaToB SBISIOTCS TOMOJHUTEIBHBIM MaTEPHATIOM IS U3YYCHUS
JTaHHOW MUCIUTIIUHBL Pedepart orennBaeTcs B 0uH 6al1 B OIIEHKE UTOTO SK3aMeHa

Pedepar momkeH OBITHh MOATOTOBIICH COTJACHO TeMe, MPEII0KEHHON
npenojaBareneM. J{omyckaeTcss caMOCTOATENbHBIN BBIOOp TeMbl pedepaTa, HO TO
COTJIACOBAHUIO C MPETO/IaBaTEIIEM.

s Hanucanusi pedepata CTYACHT CaMOCTOSITENIBHO MOJIOUPAET MCTOUYHUKHU
uHbopMaIlM 10 BBIOpaHHOW TeMe (JuTeparypa yudeOHas, TIepuoanyYecKas u
NuTtepueT-pecypcsl)

O6bem pedepara — He meree 10 crpanun hopmarta A 4.

Pedepar nomxeHn uMeTh (TUTYJIBHBIN JIUCT, COAEPKaHUE, TEKCT JTOJDKEH OBITh
pa3OuT Ha pa3deibl, COTJIACHO COJEP)KAHMIO, 3aKIIOUCHHUE, CITUCOK JIMTEPATyphl HE
MEHEeEe 5 UICTOYHUKOB)

OO6cyxnenue TemM pedepaToB MPOBOJUTCA HA TEX MPAKTUYECKUX 3AHATHUSX, 11O
KOTOPBIM OHHU PACTIPECIICHBI. DTO SBJSETCS 00s3aTeIbHBIM TpeOoBaHueM. B ciydae
HE TMpelcTaBieHuss pedepara corjjlacHO yCTaHOBIEHHOMY rpaduky (0e3
YBOKUTEJILHOW MPUYUHBI), yUaluiicss 00si3aH MOArOTOBUTEL HOBBIN pedepar.

Nudopmarnus no pedepary He nomwkna npessimath 10 MunyT. BeicTymaronmit
JIOJKEH TIOJITOTOBUTH KPATKUE BBIBOJIBI MO TeME pedepara Jijisi KOHCIEKTUPOBAHUS.

Cnaua pedepara npernojaBaTenio o0s13aTelbHa.
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7.0HEHOYHBIE CPEACTBA JISA KOHTPOJIA YCIIEBAEMOCTH

7.1 Ilacnopt GoHIAa OLIEHOYHBIX CPECTB

Ne HanmeHnoBanue onieHOYHOTO
KonTponupyemsle pasznesnsl (TEMbl) TUCIUTUITMHbI
/o cpencTBa
Pa3nen 1. dusuka
1 Mexannka [Ipaxr. 3a1anus
2 MounekynsipHasi GU3HKa U TEPMOJMHAMHKA [Ipakt. 3ananus
3 DNIeKTPOJUHAMHKA [TpaxT. 3ananus
4 CrtpoeHue aToMa U KBaHTOBasi pU3UKa IIpakr. 3ananus
5 DBOJIOIMS BCEJIIEHHOM [TpaxT. 3ananus
Paznen 2. Xumus
6 OCHOBHBIE IOHATHUS U 3aKOHBI XUMHH Koncnekr
7 [Tepuonnueckuii 3aKOH Koncnekr
8 CtpoeHue BeniecTna [TpaxT. 3ananus
9 Bopa. PactBopsl [Ipaxr. 3a1anus
10 | Xumuueckue peakiuu IIpakT. 3a1aHus
11 | Knaccudukanus HeOpraHu4ecKUX COeIMHEHUN [TpaxT. 3ananus
12 Metaminl 1 HEMETAJUIEI ITpakT. 3amanus
13 | YroeBomopomsl IIpakT. 3a1anus
14 | Kucnopojacoaepskaiiyie opraHn4ecKrue BeIecTBa. [Tpakt. 3ananus
15 | AzoTcoaepikalniye OpraHiuecKue COeTUHEHUS [TpaxT. 3ananus
16 | Xumus v Ku3Hb. XUMHUs B OBITY Pedepar
Paznen 3. buonorus
17 | Beenenue Koncnekr
18 | Kierka. [TpakT. 3amanus
19 | Opranusm ITpaxT. 3anaHus
20 | Bun [TpaxT. 3ananus
21 | DxocucTemMbl [TpaxT. 3ananus

7.2 Kputepuu OlleHKH pPe3yJibTATOB 00yYeHHUs

KoHTpons u oOIleHKa pe3yiabTaTOB OCBOCHUS
OCYUIECTBJISIETCSl MPernojaBaresieM B Ipoliecce MPOBEACHUS MPAKTUYECKUX padoT,
TECTUPOBAHMS, COOECEOBAHUS 10 pe3yJibTaTaM BBITIOJIHEHHUS J1a0OpaTOPHBIX padoT,
a TaKXe pelIeHusl 3a/1a4, COCTaBJICHUs padoYuX TaOIMUI] U TOATOTOBKH COOOIIEHUI K
YPOKYy. 3HaHUSI CTYJEHTOB Ha NPAKTUYECKUX 3aHITUSAX OLEHUBAIOTCS OTMETKAMU

«OTIIMIHO», «XOPOIIO», KYAOBJIICTBOPUTCIIbHO» U «HCYAOBJICTBOPUTCIILHOY.
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OrneHka «OTIUYHO» BBICTABISACTCA, KOTJA CTYACHb IIOKAa3bIBAET TIyOOKOE
BCECTOPOHHEE 3HAHHME pas3jeia JUCUUILUIUHBI, 00S3aTENbHON U JOMOJHHUTEIHHOM
JIATEPATYPbl, APTYMEHTUPOBAHO U JIOTUYECKU CTPOMHO H3JAracT MaTepuall, MOXKET
MIPUMEHATH 3HAHUS JJIs1 aHAJIN3a KOHKPETHBIX CUTYyallHi.

y4eOHOM  JUCHUTUIAHBI



OHCHKa «XOpOoHIo» CTAaBUTCS IIPW TBEPAbIX 3HAHUAX pa3jciia AUCIHUILINHBI,

00s3aTeIbHOA

JUTEPATYPHI,

3HAKOMCTBC C

HOHOHHHTCHBHOﬁ

JIATEPATYPOH,

APryMmCHTHPOBAHHOM M3JIOKCHUHM MAaTCpHuaia, YMCHHHU IIPHUMCHHUTL 3HAHUA HJIA
dHaJIN3a KOHKPCTHBIX CHTyaHHﬁ.

OneHka «YOOBJICTBOPUTCIIBHO)» CTAaBUTCA, KOrla CTYACHT B OCHOBHOM 3HACT
pa3aci JTUCHUIIIINHBI, MOKCT IIPAKTUYCCKHU IIPUMCHUTDL CBOU 3HAHUA.

Onenka

«HCYIOOBJICTBOPUTCIILHO»

CTaBHUTCA,

Korga CTYACHT HC OCBOUII

OCHOBHOI'O COACPKAHUA TPCAMETA 1 cJ1abo 3HaeT HSyHaGMLIfI pasacit AMCHOUIIIIMHBI.

7.3 OueHouHbIe CPpeACTBA AJIS POBeIeHUs TeKYyLeld aTTecTaluu

B nanHom pasngesie mpuBOAATCHA 00pa3ubl OLEHOYHBIX cpeAcTB. IloJHbII
KOMILJIEKT OLIEHOYHBIX CPeJICTB NPUBOAUTCSH B POH/IE OLIEHOYHBIX CPEACTB.

Texymuii KOHTPOJIb MPOBOAUTCS B (hopMe:
-(pOHTATIBHBIN OIpOC

-UHJUBUAYaIbHbIA YCTHBIN OIIPOC
-IIUCHbMEHHBIN KOHTPOJIb
-TE€CTUPOBAHHUE IO TEOPETUIECKOMY MaTepUaly
-npakTHyeckas (JiaboparopHas) padora
-3amuTa pedepara
-3aI1Ta BRIMTOJTHEHHOTO 3aaHus

®dopma [IpakTuueckuit Jlnunble KauyecTBa Tpnvepet
aTTeCTaluu 3uanms Ymenna OIIBIT (BIIaJICHUE) | CTy[IEHTa OUEHOMHBIX
CPEICTB
YcTHBI KoHuTponb 3Hanmit OueHka yMeHHst O1ieHKa HaBBIKOB OueHka KouTpoabHsie
(MMCBMEHHBIH) | MO OTIpe/IeIEHHBIM pasnuyarb paboTsI C CHOCOOHOCTH BOIIPOCHI 110
ompoc no | mpobiemam KOHKpETHBIE JUTEPATyPHBIMH OTIEPaTUBHO U TeMaM
TeMam MOHATHUS HUCTOYHUKAMHU Ka4yeCTBEHHO MIPUIIAraroTCs
OTBEYaTh Ha
MOCTaBJICHHBIE
BOTIPOCHI
Pedeparsr KoHTponb 3HaHMi OrneHka yMeHwHst Ornenka HaBbIKOB | OrnieHKa Tembl
IO OTIPE/ICIICHHBIM pa3nnJartb paboTHI ¢ COCOOHOCTH K pedepaton
mpobiemMam KOHKpPETHBIC JIATEPATYPHBIMHU CaMOCTOSITENIFHOW | MPHIIAraroTcs
MOHATHS HUCTOYHUKAMU pabore n aHaU3y
JUTEPATypPHBIX
UCTOYHUKOB
IIpaxkTryeckue | CMbICT HOHATUIA: OnuceiBath U Hasbikamu: Onenka Temsr pabot
paboThI €CTECTBEHHOHAYYHOE | OOBSICHSITH OITUCAHUS U CIOCOOHOCTH MIPUIIATaroTCs
SBIICHHE, THUIIOTE34, €CTECTBCHHOHAYYH | OOBSICHEHHS OTIePaTUBHO U
3aKOH, TEOPUS, bIe SIBJICHUSA U €CTECTBCHHOHAYYH | Ka4eCTBEHHO
BEIIECTBO, CBOICTBA TET: BIX SIBJICHUH U pemaTsb
B3aMMO/ICHCTBYE, JIBIDKEHUE CBOJICTB TeI: MIOCTaBJICHHBIE HA
ANIEKTPOMarHUTHOE HEOECHBIX Te 1 JIBIDKCHHUE MPAaKTUIECKUX U
TI0JIe, BOJIHA, JOTOH, | MCKYCCTBEHHBIX HeOeCHBIX Tel 1 71ab0paTOPHBIX
aTtoM, aTOMHOE A7p0, | CIYTHHKOB 3eMJIM; | MCKYCCTBEHHBIX paborax 3amauu 1
HOHU3UPYIOLIHE CBOIICTBa ra3os, CITyTHUKOB 3€MIIM; | apryMEHTHPOBaTh
W3ITy4eHus], IUIAHETa, | SKUJIKOCTEN U CBOJCTBA ra3os, pe3yabTaThl
3Be3/1a, TAJIaKTHKA, TBEP/bIX TEI; KUAKOCTEH 1
Bcenennas; JNIEKTPOMArHUTHY | TBEPIbIX TET;
9KOJIOTHYECKUE 10 HHIYKIIHNIO, AIIEKTPOMArHUTHY
ACTIEKTHI pactipocTpaHeHHe | O HHIYKIHMIO,




HCIIOIb30BaHMS
YTIICBOJOPOIHOTO
CBIpBs. 3HAHUE
CTPOCHHUS KIETOK,
OCHOBHBIX
croco0oB
Pa3sMHOXCHHUS
OpTraHU3MOB,

CTaJ Il OHTOreHEe3a
Ha MpUMepe
YeNoBeKa, IPUYHH,
BBI3BIBAIOIIUX
HApYIICHUS B
pa3BUTHH
OpPTaHU3MOB.
3HaHue cocTaBa,
CTPOCHUS ¥ 00X
CBOWCTB
Ba)KHEHIITHX
KJIacCOB
HeOpFaHI/I‘IECKI/IX u
OpraHu4YeCcKuX
COEIMHEHUM,
I/ICKyCCTBeHHI)IX nu
CHHTETHYECKUX
MTOJIIMEPOB.

CMBICIT
€CTECTBCHHOHAYYHBI
X 3aKOHOB
KJIaCCHYECKOM
MEXaHUKH,
BCEMHPHOTO
TATOTCHUS,
COXPAHEHUS DHEPIUU
HMMITYyJIECA U
AIIEKTPUIECKOTO
3apsina,
TEPMOJMHAMUKH,
ANEKTPOMAaTrHUTHON
HHIYKIIHH,
¢dotoaddexra;
KOJIMYCCTBCHHBIX
3aKOHOB XUMHHU
Ilepromueckuii
3aKOH
J.M.MenneneeBa
BKJIa]l POCCUHCKHUX U
3apyOSIKHBIX
YYEHBIX, OKa3aBIIIHX
HauOOJIbIIICE
BJIMSIHUE Ha pa3BUTHE
€CTECTBO3HAHUS

ANICKTPOMATHUTHBI
X BOJIH; BOJTHOBBIC
CBOMCTBA CBETA,
W3ITy9eHUE 1
TOTJIOIICHUE CBETa
aToOMOM;
thoToaddext;
YcraHaBnuBaTh
3aBUCUMOCTh
CBOICTB
XUMHYECKHUX
BEILIECTB OT
CTPOEHUS aTOMOB
00pa3yIoMmux ux
XUMHYECKUX
3JICMEHTOB.
OOBACHATH
3aBUCHUMOCTD
CBOMCTB BEIIECTB
OT UX COCTaBa u
CTpOEHUS
KPUCTATUIYECKHUX
pElIeTOoK.
OOBICHATH
XUMHUYECKHUE
SIBJICHHSL,
MIPOUCXOSIINE B
npupoze, ObITy u
Ha TIPOU3BOJICTBE.
OueHuBaTh
BITUSTHHE
XUMHUYECKOTO
3arpsi3HEHUS
OKpy Karouiein
cpelnbl Ha
OpraHu3M
YyeJ0BeKa U
JIPYTHE KUBBIC
OpTaHU3MBL,
aHAIM3UPOBATh U
OILICHUBATH
pa3IUYHbIE
THITOTE3BI
MIPOUCXOKICHUS
JKA3HU Ha 3eMile;
MIPOBOIUTH
omnucaHue ocobei
OJHOTO BHUJIA 110
MOpP(OIIOTHYECKO
My KPUTEPHIO.
O1myath
TUIOTE3bI OT
Hay4HBIX TEOPHIL.
JlenaTsb BRIBOJIBI HA
OCHOBE
AKCTIEPUMEHTATIHEH
BIX JaHHBIX.
[TpuBoauTH
TIPUMEPBI,
TMOKa3bIBAOIIUE,
YTO: HAOMIOCHHS 1
9KCIIEPUMEHT

pacrpocTpaHeHue
AIIEKTPOMATHUTHBI
X BOJIH; BOJIHOBEIE
CBOICTBA CBETA;
W3ITy9eHUE U
TIOTJIOIIEHHE CBETA
aTOMOM;
botoadhdexT;
YcraHoBlIeHUS
3aBACUMOCTH
CBOMCTB
XUMHAYECKUX
BEIIECTB OT
CTPOCHHS aTOMOB
00pa3yIomux ux
XAMHYECKUX
3JIEMEHTOB.
OOBsIcCHEHNS
3aBHCUMOCTH
CBOMCTB BEILIECTB
OT MX COCTaBa U
CTPOCHUS
KPHUCTATHUECKUX
peleToK.
OOBsIcCHEHNS
XAMHYECKUX
SIBJICHUH,
MIPOUCXOISAIINX B
pupoje, OBITY H
Ha TIPOU3BOJICTBE.
OueHuBaHus
BIIASTHUSI
XUMHAYECKOTO
3arpsi3HEHUS
OKpYy>Karouiei
Cpelbl Ha
OpraHu3M
YeJIOBEKA U
JpYTHUE KUBBIC
OpTaHU3MBL
aHaJIN3a 1
OLIEHUBAHMSI
Pa3IMYHBIX
TUIIOTE3
MIPOUCXOKIACHHUS
JKM3HH Ha 3eMIIe;
MPOBEACHUS
OIHUCaHUs 0co0ei
OJIHOT'O BHJIA I10
MOpP(OIOTHUECKO
MY KPUTEPHIO.
OTIM4Hs THIIOTE3I
OT HAayYHBIX
TEOPUIL.

JlenaTthb BEIBOJIBI HA
OCHOBE
IKCIIEPUMEHTAIbH
BIX JIAHHBIX.
IIpuBoauTH
TIPUMEPBI,
MOKA3bIBAOILIE,
YTO: HAOIIOICHUS 1
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SIBJISIFOTCSI OCHOBOM
JIUIS1 BBIIBIDKCHHS
TUIIOTE3 U TEOPUA,
TO3BOJISIOT
TIPOBEPUTH
UCTUHHOCTB
TEOPETUYECKHX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast Teopust 1aeT
BO3MOYHOCTb
OOBSCHATD
W3BECTHBIC
SIBIICHYS] IPUPOIBI
1 Hay4HbIe (aKThL,
HpeCcKa3bIBaTh
CIlIe HeU3BECTHBIC
SIBIICHUS

9KCIEPUMEHT
SIBJIIOTCS] OCHOBOM
JUTS BBIIBIDKCHUS
TUIIOTE3 U TEOPUH,
TIO3BOJLIOT
TIPOBEPUTH
HCTUHHOCTb
TEOPETHYECKHX
BBIBOJIOB;
€CTECTBCHHOHAYYH
as Teopus 1aeT
BO3MOXHOCTB
OOBSICHSIT
W3BECTHBIE
SIBIICHUS IPUPOIBI
1 HAy9IHBIC (haKThL,
TPE/ICKa3bIBaTh
ellle HeU3BECTHBIC
SIBIICHUS

TectupoBanue

KoHuTponb 3Hanmit
II0 OTIPE/IeTIeHHBIM
npobiaemam

OueHka yMeHUs
pasnuyath
KOHKpETHBIE
MMOHATHSA

O1eHKa HaBBIKOB
JIOTHYECKOTO
aHalM3a u
CUHTEe3a MpHU
COITOCTABJIEHUU
KOHKPETHBIX
MOHATHH

OueHka
CIIOCOOHOCTH
OMEpaTUBHO U
Ka4eCTBEHHO
OTBEYaTh HA
[IOCTABJICHHBIE
BOTIPOCHI

Bomnpocsr
MpUIararTCs

HpnMeprle TECTOBBIC 3alaHUA

10 gl!I/ISI/IKGI

1. TIpotieccel, KOTOPBIE XapaKTEPU3YIOTCS ONPEACIEHHON MOBTOPSIEMOCTHIO BO BpEMEHHU

1. BomHA

2. TiepeMelnieHue
3. KoJebanus
4. umnynbc

2. BenmunHa A B ypaBHeHHH & B

1. ammuryna
2. 4JacToTa
3. mepemMelieHue

4, UMKINYecKas 4yacToTa

3. Bemmuuna @ B ypapHeHnn S5 g

1. MakcumanpHas 3JeKTpOHHAsi EMKOCTh P-TIOypOBHS paBHa

1. ammuryna
2. yacrtora
3. mepemelieHue
4. uuKIn4eckas 4acToTa
10 XUMHUHU
1).2 2) 4;
3) 6; 4) 8.

2. DNEeKTPOHHOE CTPOCHNE HEUTPAIILHOTO aTOMa KeJle3a COOTBETCTBYET KOH(pHUTypaIiu
a) 1s® 25°2p®3s23p®3d°4s?;




6) 1s% 2572p°3s%3p°3d?;
B) 1s° 25°2p°3s?3p°3d’4s’;
r) 1s? 25%2p°®3s23p°®3d°4s4p®.

3. Kakoe yrBepxaeHHE OMIMO0YHO?

1) 'maBHOE KBaHTOBOE YKCJIO N OMpeAesieT SHEPrU0 OpOUTANIM U IPUHUMAET 3HaUeHus 1,
2,3...0.

2) CornacHo npunnuiy Ilaynu Ha ka0l aTOMHOM OpOUTAT MOKET HAXOJUTHCS HE
0oJiee IByX 3JEKTPOHOB C aHTHUIAPAJIETbHBIMU CITUHAMHU.

3) B cooTBeTCTBUU C JIEKTPOHHBIM CTPOCHUEM aTOMOB CEJIEH U XpPOM OTHOCSITCS
COOTBETCTBEHHO K - U d-351eMeHTaM.

4) Atombl hochopa B OCHOBHOM COCTOSIHUM UMEIOT OJMH HECTIapEHHBIH JEKTPOH.

10 OUOJIOTHUU:

1. 3HepreT1/1qec1<a;{, 3aliacaroas, 3alrTHad, CTpOUTCIIbHAA, pCTyJIATOPHAA — 3TO

(GYHKIHH. ..
1. munuaoB 2. OEIKOB
3.yriaeBojioB 4. BuraMinHOB

3. 'moGyna — 370 ... CTpyKTYypa OEJIKOB.
. ICpBUYHAS 2. Bropuunas
. TPETUYHAS 4. YeTBepTUYHAS

U9 =

3. Knetku ¢ xopoio oopMIIEHHBIM SIAPOM
. DYKapHuOTHI 2. 'ameTbl
. @HAPPOOBI 4. ITpokapuoThI

U9 =

IIpumepHbIe BONpochl I IPOBeIeHUs] YCTHOIO 0Ipoca (KOHTPOJIbHBIX pador)
1.MeToapl HUTOIOTUH

2. Knerounas teopus T. llIBanHa

3.OCHOBHBIE MOJOKEHUS COBPEMEHHOMN KJIETOYHOU TEOPUHU
4. X¥MHUYECKHE IIEMEHTBI KIIETKH

5. X¥MHUUYECKHUE BEIIECTBA KIECTKH

6.Bona u e€ posib B KJIETKE

7. MuHepanbHbIE BEIIECTBA U UX POJIb B KIIETKE

8. YrneBoabl ¥ X POJIb B )KU3HEACITEIBHOCTH KIETKU
9.JIunuabl ¥ UX POJdb B )KU3HEACITEIIbHOCTH KIETKH

10. Ctpoenue u HyHKITUN OCIKOB

11. HykiienHOBBIE KUCIOTHI

IIpumepHBbIe BONPOCHI I KOHTPOJISA CAMOCTOSITEILHOMH padoThI

Ilo gusuxe:

1. Metponorus B npodeccuu

2 ®usuka B ipodeccuu (3HaueHHe PU3NKU MTPU OCBOSHUH TTpodeccri)
3. IlorpemuocTy n3MepeHuit

4. CKOpOCTH B IPUPOJIE U TEXHHUKE.
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5. N'anmuneo [Nanuneil — ocHOBaTeNb TOUHOTO ECTECTBO3HAHUS

6. 3HaueHue OTKpbITUM ["anumnes

7. Ucaak HproTOH — co3aaTeinb KiacCu4eckoil Pu3nKu

8. CuJbl B IPUPOJE U TEXHUKE

9.YnpTpa3ByK U €ro UCIOJIb30BAHUE B MEIULIMHE U TEXHUKE

10.PaniroakTUBHBIE U3JTYYEHUS U UX BO3ACHCTBUE HA KUBbIE OPTaHU3MBbI
1o xumuu:

1.Baxxueiinivie coeAMHEHUS METAJJIOB U HEMETAJIOB B IPUPOJE U XO3SHCTBEHHOM
NEeSATEIbHOCTH YEJIOBEKa

2. IIpupoaHbIe HCTOYHUKH YIVIEBOJLOPOIOB

3. Baxxnenmmue coeIMHEHUS METAJUIOB M HEMETAJUIOB B IPUPOAE U XO3SIMCTBEHHON
NEeSATEIbHOCTH YEJIOBEKA

4. Kpucraminyeckue peleTKH BEeIeCTB ¢ Pa3INuYHbIMU BUAAMH XUMUYECKOM CBSI3H
5. Ponb B KIIETKE HEOPraHNYECKUX U OPTAaHUYECKUX BEIIECTB

Ilo buonoeuu:

1.Bupycbl — B0o30yauTenu HHMEKIIMOHHBIX 3a00JIeBaHUI

2.Bupyc ummynoaedpuuunta yenoeka (BUY). [Ipodunakruka BUYU-undpexunn

3. 'eneTnyeckne 3aKOHOMEPHOCTH CENEKIAN

4.Yuenue H.W. BaBuiosa o 1ieHTpax MHOT0OOpa3usi U MPOUCXOXKACHUS KYTbTYpPHBIX

pacTeHuit

5.I'unote3pl NPOUCXOXKACHUS JKU3HU
6.I'moGanbHble H3MEHEHUs1 B Ouocdepe Mo/ BIUSHUEM JIEATEIbHOCTH YeJIOBEKa

7.4. OueHoYHbIE CPEACTB AJIsl NIPOBEACHUS IPOMEKYTOYHOM aTTecTAlUN

[IpomexxyTouHast aTTecTauus

N JInunble IIpumepsnt
®dopma [IpakTuueckuit
3HaHuA Ymenus KavyecTBa OLICHOYHBIX
aTTecTanun OTIBIT (BJIAJICTh)
CTyZeHTa CpeACTB
Huddepernn | KonTpoms OueHka yMeHHs OueHka HaBbIKOB Ouenka Bomnpocsr:
pOBaHHBIN 3HaHUA 0a30BBIX | MIOHMMATh JIOTHYECKOT0 CHOCOOHOCTH AraKOTC
. MIPUIIAraroTCs
3a4er MIOJIOXKEHUH B CHEIHANBHYIO COITOCTAaBJICHUS U IpPaMOTHO U P
obmacti TEPMUHOJIOTHIO XapaKTepUCTHKH YEeTKO M3JIaraTh
€CTECTBO3HAHUS 00BEKTOB MaTepHuan
OrneHka yMEeHHS O11eHKa HaBLIKOB Orenka 3amaun
pemaTh THIIOBEIE JIOTHYECKOT0 CHOCOOHOCTH MIPUIAraroTCs
3aJa4¥ B 00JaCTH | MBIIUICHUS IpU IrpaMOTHO U

IpodecCHOHANBEHO
H IeATeIbHOCTH

pelIeHUH 337134 B
obnacTu
mpo¢heCCHOHATBHOM
JIeSITeIbHOCTH

YETKO U3JIaraTh
XOJ peIICHUS
3a1a4 B 00acTu
npogeccCuoHaNb
HOM
JIEATENILHOCTH U
apryMeHTHPOBa
Th PE3yJIbTAThI
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7.4.1 IlpumepHble BONPOCHI [JIA MNPOBeJAeHUA IPOMEKYTOYHOM

arrecranuu (Iud. 3a4er)

1.
2.
3.

4.

13.
14.
15.
16.

17.

18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Mexannueckoe nBuxkeHre. MarepuaiibHas Touka. Teno orcuera.
Tpaexropus. I[Iyts. [lepemenienue. CKOpoCTb.
PaBHOYCKOpEHHOE MPSAMOJIMHEUHOE JBUKCHHUE. Yckopenue.

PaBHOSaMCI[JICHHOC HpHMOHHHCﬁHOG JABHKCHHC.

CBobOogHOe TajieHHe Tel. YCKOpeHHe CBOOOJHOro majeHus. BrusHue

YCKOPEHUI Ha )KUBBIC OPTaHU3MBI.

PaBHOMEpHOE ABUXKEHUE 110 OKPY>KHOCTH U €ro xapakrepuctuku. [lepuos.
YrnoBast CKOpocTb. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

OTHOCUTENBHOCTh MEXAHUYECKOTO JIBMKEHUS. CII0KEHHUE CKOPOCTEH.
[IpuHIMn nHepuu. 3aKkoHbl HproTOHA.

JIBrmxkeHne Tena moj AeMCTBUEM HECKOIBKUX CUl. CII0)KEHUE BEKTOPOB.
NmMnynbce Tena. 3aMKHYTasi CUCTEMa. 3aKOH COXPaHEHHUS UMITYJIbCa.
bpoynosckoe npmwxenue. duddysus. Auddys3us B sxuBoi npupoe.

Pasmepbl u maccel moisiekyn u atomoB. IlocrosiHHas ABoranpo. MaeanbHblil

ras.

Tepmonunamuueckue nmapamerpsl. JlaBiaenue raza. /lapnenue atmochepsi.
Temneparypa. Tepmonnnamuyeckas mkana KenbBuHa.

TemneparypHas mkana Llenscuss MenuumHckui TepMoMeETp.

Bonsnoit map B armocdepe. AOCONIOTHAs WM OTHOCUTEIbHAS BIAKHOCTh

BO31yxa. Touka pochl.

[Tpubopsl 115 onpeneneHus: BIAXXHOCTH BO3ayXa. ['MrmeHnueckoe 3HaueHue

BJIAJKHOCTH BO3ayXa.

XapakTepuCTUKa KUAKOTO COCTOSIHUS BEIECTBA. bIM>KHUN TOPSIIOK.
CmauuBanue. KamwuispHocts. KanwispHele siBieHUST B OBITY, NPUPOJE,

OpraHu3mMce 4CJI0BCKaA.

Kpucrammueckue u amopdusie Tena. Kpucramtorpadus.
ITepuonnueckuii 3axoH .M. Menneneera

Kpucrannuueckue pemerku

HNoHnHas xuMuyeckas CBs3b

KoBaneHTHas nosisipHasi ¥ HEMOJsIpHAs XUMHUUYECKas CBSI3b
ArperaTHble COCTOSIHUS BEILIECTBA

YTI1€BOI0POaBI

Kunkue BemectBa. HedpThb

TBepaoe cocTosiHue BemecTBa. KUIKUE KPUCTATIIBI
Knaccuduxanys HeopraHu4eCKuX BEIIECTB

Teopuss XMMUYECKOTO CTPOECHHS OpraHnYecKux coennHenui A.M.bytineposa
ITonumepsl

Cmecu BemiecTB, MX COCTaB M CIIOCOOBI pa3ieieHHs
JlucriepcHbIe CUCTEMBI

XUMHUYECKHE PEaKINi 1 UX Kiaccuuraius

CKOpOCTh XUMHUYECKOW PEAKLINH

OO6paTuMble XUMUYECKHUE PEAKIIMU U XUMUYECKOE PAaBHOBECUE
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37.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

38. XUMHMYECKHE UCTOUYHUKU TOKA

39. DnekTposn3

40. IlpenenbHble U HENPEAEIBHBIE YTIIEBOAOPOIbI

41. T'eHeTHKa YeIOBEKa

42. Cucrema KpoBOOOpaIeHUs YEIOBEKa

43. BblaenuTenpHas CUCTEMA YEJI0OBEKa

44. JlpIXxaTeapHasi CUCTEMA YEJIOBEKa

45. 3peHue U CIyX Yes0oBeKa

46. Bonuslii 6ananc u GyHKIIUH BOJBI B OpTaHU3ME YETIOBEKa

47. Bwutamunsl. bone3nu, o0ycioBIEHHbIE BUTAMUHHOW HEIOCTATOYHOCTHIO WIIH
UX U30BITOYHOCTHIO

48. T'opmonsl. Knaccudukanus u cBOINCTBa TOPMOHOB

49.  DaxTOpbI BIUAIOLINAE HA COCTOSHUE 310POBbs

50. Hacnencreennsle 3a00J1€BaHUS

7.4.2. IlpumepHble 3axa4u HA 1ud. 3auer
1) KakoBa »eCTKOCTh MpPY>KHUHBI, €ciau Tpy3 maccoi 10 Kr pactsaruBaet
npyxxuny Ha 10 cwm.
1000H/m
2) Kaxkoil rpy3 HyXHO MOABECUTh K IpyxuHe x€ctkocThio 1000H/M, yT0OBI
pactsHyTh €€ Ha 20 cMm.
3) I'py3 maccoil 3 kr pactaruBaer NpykuHy Ha 5 cM. Kakum nomkeH ObITh
Ipy3, KOTOPBIM PACTSHET NPYKUHY Ha 8CM.
[Ipumepsl 3a1a4 ¥ BONPOCOB K KOHTPOJILHOM pabOTE MO XMMUU
1) Vkaxute, Kakoe BEIIECTBO  SBISETCA  OKUCIUTEIEM,  KaKoe
BOCCTaHOBUTEJIEM:
Cu + HNO;3; = Cu (NO3), + NO + H,O  omnpenenure KO3(pQPHUIMEHTH METOIO0M
3JICKTPOHHOTO OajaHca
2) VYkaxure, Kakoe BEIIECTBO SBJSETCS OKHUCIUTEIEM, KaKoe
BOCCTaHOBUTEJIEM:
NH; + Br, = N, + NH,Br  onpenenute k03¢ GUIIMEHTHI METOIOM 3JIEKTPOHHOTO
Oaytanca
3) HanummuTe ypaBHEHUE MPOTEKAIOIIEH peakliud B MOJIEKYJISIPHOM U MOHHO-
MoJieKyJisipHoM Bujie. OObsicHuTe mnodyemy oHa mnpotekaer? KapOonar kamus +
TUAPOKCU] Oapus
4) Kakoiif TUI KOBAaJIEHTHOW CBS3U — MOJISIPHASI WJIM HEMOJSIpHAsl — B MOJIEKYJIaxX
cnenyromux Bemects? CO,, H,O, H,S, Cl,0;, PCls? K aromam, kakux 3J1eMEHTOB
CMeNIaloTcs 00I1IKe AIEKTPOHHbBIE TAphl B ATUX MOJIEKynax?
Tembl HHAMBUIYAJBHBIX IPOEKTOB

1. BunoBoii coctaB rpudoB 1. CinaBsincka-Ha-Kybanu CrnaBsiHCKOTO paiioHa
2. bronoruveckue pa3HOBUIHOCTH KayCThHI B yCIOBUAX Topoaa CraBsiHCKa-Ha-
Ky06anu
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3HaueHue T0KIEBbIX YepBE AJIs IUIOAOPOIUS TTOYB.

N3yuyeHue u aHanu3 BUJOBOTO COCTaBa MOMMEHHOTO (DUTOIEHO3a T.

CnaBsiHcka-Ha-KyOanu CiaBsHCKOTO paiioHa

Omnpenenenue NoJyACHHON JTMHUU

OpueHTUPOBAaHUE B POCTPAHCTBE

JIBr>KeHuE 10 a3UMyTy

['ma3omepHas cheMKa MECTHOCTHU

. Buosnorus ¢ ocHoBamMu 3K0JI0THH

10.M13y4uenue 1yroBoro coooiecTna

11.M3y4yeHue necHoro cooOuecTna

12.0OmnpeneneHne 1MBETKOBBIX PACTCHUM

13.M3y4denne npucrnocoOIeHHOCTH PACTEHU K cpesie OOMTaHUs

14.OnpeneneHre HACEKOMBIX

15.Coo0111ecTBO MPECHOr0 BOI0EMA

16.®DeHomorMUECKHE HAOIOICHUS B IIPUPOJIC

17.VccnenoBanue BIUSHUS TPAHCIOPTHBIX IOPOT HA COCTOSIHUE PACTUTENILHOTO
OKpOBa

18.UccnenoBanue BIMSHUS TPAHCIIOPTHBIX JOPOT Ha hayHy

19.Wcnionb30BaHne TPABSIHUCTHIX JIEKAPCTBEHHBIX PACTEHUH MTPOU3PACTAIONINX HA
TeppuTopun roposaa CnaBsHck-Ha-Kybanu

20.BumoBoe pazHooOpasue TpaBIHUCTHIX JIEKaPCTBEHHBIX pacTeHuii KOro —
Boctounoro okpyra ropona CnaBsiHcka — Ha - KyOGaHu

21.BunoBoii coctaB ctpeko3 FOro — Bocrounoro okpyra ropoma Kpacaomapa

22 Nxtnodayna pexu [Ipotoka B paitone ropona KpacHogapa

23.DaxTophl aHTPOMOTEHHOW HATPy3KH Ha TAMSATHUK TIpupo bl CooBbUHAS
poia

24.IIpuMeHeHue I0OBUTHIX JEKOPATUBHBIX PACTCHHUM B KITYMOOBOM O3€JICHEHUU
Hacen€HHBIX MyHKTOB CeBepo-3anaanoit yactu KpacHogapckoro kpas

25.Penbed MeCcTHOCTH U TOPHBIE TTOPOIBI

26.13yuenne mouBbl

27 .MeTteopoioruueckue HaOII0ICHUS

28.U3yueHre ruApoIOrHIeCKuX 0OHEKTOB CYIIIN

29.M3y4eHue u aHaJlu3 BUJIOBOTO COCTaBa MOMMEHHOTO (PUTOIIEHO3A T.
Kpacnonapa Pacnpoctpanenue 6€Crio3BOHOUYHbBIX OMOUHIUKATOPOB MOYBHI B
KpacHomapckom kpae

30.Metozpl 3yyeHus: MPUPOIbI

31.HaOmronenune 3a HaCEKOMBIMU

32.IpeBecHble pacTeHHsI - UHTPOAYIIEHTHI, HCIIOIh3yEeMbIE B 03€JICHEHUN
cranuubl [TontaBckoit KpacHogapckoro kpas

33.Pa3znooOpa3ue MuHepaion

34.BunoBoii coctaB noitmeHHoro ayra p. KyOaHs.

35.BunoBoii coctaB moiimeHHoro Jiyra p. [IpoToka B paitone x. bapaHukoBckuit

36.ATpOTEeXHUYECKHUH OIBIT MO BHIPAILIMBAHUIO JTyKa Ha MEPO

»w

©oo~No O
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8 JOINOJIHUTEJIBHOE OBECHHEYEHUME JUCHUIIJIMHBI

Ipuiaoxenue 1. Kparkuii KOHCHEKT JJeKIMOHHBIX 3aHATHM

Aoepnas u mepmosoepHasn IHepeemuKa

SnepHblil peakTop — YCTPOKWCTBO, B KOTOPOM OCYILECTBIISIETCS YIIpaBisieMasl siaepHas
LIETHAs Peakiusi, CONMPOBOXAAIOMIAACS BhIACICHUEM SHEpruu. [lepBoiil siIepHBIN peakTop
noctpoeH B gekadope 1942 B CIIA mox pykoBoactBoMm 3. @epmu. B EBpore mepssrit
SIIEPHBIN peakTop MmyleH B aekabpe 1946 B Mocke moja pykoBojacteom M.B. Kypuatosa.
CocTaBHBIMHM YacTSIMU JIFOOOTO SIIEPHOTO PEAKTOpa SBIISIIOTCSA: aKTHUBHAS 30HA C SIACPHBIM
TOIUIMBOM,  OKpPY)KEHHasi  OTpa)kaTelieM  HEUTPOHOB,  TEIUIOHOCUTENb,  CHCTEMa
pEeryaupoBaHusl LEMHOW  peaklu, 3aluTra, cucrema  ynpasieHus. OCHOBHOU
XapaKTEPUCTUKOU AJIEPHOTO PEAKTOPA SIBIISETCS €r0 MOIIHOCTbD.

AtomHas 3ekTpoctaniusa (ADC) — 3JIeKTPOCTaHIIUSA, B KOTOPOi aToMHas (saepHas)
SHEprusi mpeodpasyercs B deKTpuueckyro. ['eHeparopom sHepruum Ha ADC sBisercs
aTOMHBIN peakTop. Ternno, KOTOpoe BBIAEISAETCA B PEAKTOPE B PE3yJIbTaTe LIEMHOW peaklnu
JENeHUsT SIFIEp HEKOTOPBIX TSDKENBIX AJIIEMEHTOB MpeoOpasyeTcs B AJIEKTpodHepruro. B
ornuune oT TOC, paboraromux Ha opraHuyeckoMm Toruinee, ADC paboTaeT Ha AIEpHOM
toruuBe (B ocHoBHOM 310 233U, 235U. 239Pu).

Bruosicnuit u oanvruii Kocmoc

K rpynme OoibIIMX TJIAHET OTHOCATCSI TUJIAHETHl THTAHTHl U TUTAHETHI 3E€MHOU
rpynmsl. K nepeiM otHOCcAT IOmnutep, Carypn, Ypan, Hentyn u IlinyToH, KO BTOpBIM -
Mepkypuii, Benepy, 3emito u Mapc.

Manble 1uiaHetsl (AcCTepouibl) — 3TO KOCMHUYECKHE Tella pPa3MepoM B COTHHU
KHUJIOMETPOB M MEHbINE, ABWXKYIHecs BOkpyr CoJiHIIA MO SJUTMIOTHYECKUM OpOUTaM,
PacroJIO’)KEHHBIM, B OCHOBHOM, Mex1y opoutamu Mapca u FOmurepa. Cambie ManeHbKHE
acTepOUIbl UMEIOT pa3Mep HECKOJIbKO MeHbIe 1 kM. UHCio MajbiX MIaHET OBICTPO pacTeT
MpU TEpexoJie OT KPYMHBIX K MEJIKUM, KOTOpBIE YK€ MOXKHO CYUTATh KPYIMHBIMH
METEOPUTHBIMU TEJIaMHU.

3Be3npl B Hamed [amaktuke «Mmeunsiit [lyTe» 00pa3yloT enMHYIO 3BE3IHYIO
CHUCTEMY U CIrpYIIHUPOBAHBl B CPaBHUTEIBHO TECHBIC CKOIUieHUs. Haubonee sipkue wu
MAacCCHUBHBIE 3BE3[Ibl, a Tak)Ke OOJIBIIMHCTBO TYMAaHHOCTEH W Hallla COJHEYHas CHUCTeMa
HAXOJATCSl BOJHM3U TJIOCKOCTH, HO OYEeHb Jalieko OT meHTpa [amaktuku. OHM ABMXKYTCS
BOKPYT OOIIEro IEHTpa TSKECTH, KOTOPBIA 00pa3yercss OrPOMHBIM CKOIIJICHHEM 3BE3]] B
spe. Bokpyr HETo u coBepIIaeTcs ABUKEHUE BCEX 3Be3]l, B TOM yucie u CoyHIa.

Xumuueckas c643b

HNonHast cBA3p — 4YaCTHBIM cCiy4ail KOBAaJEHTHOM, Korza oOpa3oBaBLIasiCs
9JICKTPOHHAS Tlapa TOJHOCTHIO TMPUHAICIKUT OoJiee BJICKTPOOTPUIIATEILHOMY aTOMYy,
CTaHOBsAIIEMYCs aHHOHOM. OCHOBOM JIJisl BBIICJICHUSI OTOW CBSI3U B OTJEIBHBIN TUIT CITY)KUT
TO OOCTOSITEABCTBO, YTO COEAMHEHUS C TaKOW CBSI3bI0 MOXXHO OIHUCHIBAaTH B
ANEKTPOCTATHUECKOM MPUOIIKEHNHN, CYUTAsI HOHHYIO CBSI3b 00YCIIOBIIEHHOW MPUTSIKEHUEM
MOJIOKUTETFHBIX U OTPHIATEIhHBIX MOHOB. B3ammoaeicTBHE MOHOB MPOTHUBOIOIOKHOTO
3HaKa HE 3aBUCUT OT HAMpaBIEHUs, a KYJOHOBCKHE CHJIBI HE OO0JaJal0T CBOWCTBOM
HachIIEHHOCTH. [103TOMY KaXkIblii HOH B MOHHOM COEJMHEHUM MPUTSITUBAET TAKOE YUCIIO
WOHOB TPOTUBOMOJIOKHOTO 3HaKa, YTOOBI 00pa3oBajach KpHUCTA/UIMUECKas pelieTka
MOHHOrO TUma. B MOHHOM KpucTasuie HeT MoJieKysl. Kaxaplii HOH OKpPYKEH ONpeieICHHbIM
YUCJIOM HMOHOB JIPYrOro 3Haka (KOOpAWHALIMOHHOE YHUCJIO HOHAa). MoHHBIE mapbl MOTYT
CYIIIECTBOBATh B Tra3000pa3HOM COCTOSHUU B BHUJE IMOJSIPHBIX MOJIEKYJ. B razoobpaznom
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cocrossaun NaCl uMmeeT qUnoJIbHBIII MOMEHT ~3- 1072 Kun'm, 94TO COOTBETCTBYET CMELIEHUIO
0,8 3apsna snextpona Ha anuny cBsizu 0,236 am ot Na k Cl, T. e. Na’®*CI®,

Meramnueckass CBA3b BO3HHMKAaeT B pe3yJdbTare YacTUYHOM JeIOKaIH3aluu
BAJICHTHBIX AJIEKTPOHOB, KOTOPHIE JOCTATOUYHO CBOOOJHO JIBMXKYTCSI B PELIECTKE METAJIOB,
AJIEKTPOCTATUYECKHU B3aUMOJIEUCTBYS C MOJIOKUTEIIBHO 3apssKeHHBIMUA HOHAMU. CHUJIIbI CBSI3H
HE JIOKaJIM30BaHbl U HE HAMPABJICHBI, a JEIOKATU3UPOBAHHBIC JIEKTPOHBI 00YCIOBIUBAIOT
BBICOKYIO TEIUIO- M 3JIEKTPONpPOBOAHOCTh. Bomopoanass cBa3p. Ee o0Opa3oBanue
O0OyCJIOBJICGHO TE€M, 4YTO B pe3ylbTaTe€ CHJIBHOTO CMEIICHHUS »SJIESKTPOHHOM TMaphl K
JJIEKTPOOTPHUIIATEILHOMY  aTOMy  aToOM  BoJopoja, oOnamarmmi 3G (HEKTHBHBIM
MOJIOKUTEIBHBIM 3apsiIOM, MOXET B3aUMOJIEHCTBOBATH C JPYTUM 3JIEKTPOOTPULIATEIILHBIM
atomoM (F, O, N, pexxe Cl, Br, S). OHeprusi Takoro 31€KTpOCTaTUYECKOTO B3aUMOICUCTBUS
cocraBmsier 20-100  kJDx-Monb . Bomoponusie CcBsS3M  MOTYT OBITH BHYTpU- U
MEXKMOJICKYIIPHBIMU. BHYTpUMOJIEKYIJIsIpHAs BOJOPOAHAs CBSI3b OOpa3yeTcs, Hampumep, B
alEeTUJIAIIETOHE M COMPOBOXKIACTCS 3aMbIKAHUEM IIHKJIA.

T'enemuxa

I'enetuka - HayKa 0 HACJIEJCTBEHHOCTH u U3MEHYHUBOCTH.
Hacneocmeennocms 00BIMHO OMIPEACIISIIOT, KAK CIOCOOHOCTh OPTaHU3MOB BOCIIPOM3BOIUTH
cebe momo0HOe, KaK CBOMCTBO POIUTEIBCKUX OCOOEH MepenaBaTh CBOU NPHU3HAKU U
CBOMCTBA OTOMCTBY. DTUM TEPMHHOM OMPEACISIOT TaKKe CXOJICTBO POACTBEHHBIX 0COOCH
MEXIy CO0O0il.

Y. JlapBuH OTME€UaJl, YTO MOTOMKH, KaK MPAaBWIO, HE SBISAIOTCA TOYHOM KOIHEH
POIUTETBCKUX ocobeii, TaK KakK Hapsay c HACJICACTBEHHOCThHIO UM
MPUCYIA UBMEHUUBOCb, KOTOPasi TPOSIBIISIETCS B Pa3IMYUAX OTJACJIBHBIX OPraHoB,
MIPU3HAKOB WJIM CBOWCTB, HJIM KOMIUIEKCA UX Y TTOTOMKOB MO CPAaBHEHUIO C POJIUTEISIMU U
POJICTBEHHBIMU OCOOSIMH.

3agayedl TEHETUKH SIBJISECTCS M3Yy4YCHHE TNepeadyd HACJAEICTBEHHOCTH OT POAUTEseH
nmoToMKkaMm. [IpeeMCTBEHHOCTh MEXAy MOKOJCHUSMU OCYIIECTBISETCS IMyTEM IOJOBOTO,
0ecrosioro  WJIM  BEreTaTUBHOIO  pa3MHOXeHHus. [Ipy  mosoBOM  pa3MHOXKEHUU
BO3HUKHOBEHHE HOBOTO IOKOJICHHS MPOUCXOJIUT B PE3YyJbTaTe CIUSHUS MATEPUHCKOW WU
OTIIOBCKOH IIOJIOBBIX KJIETOK, MO3TOMY TOTOMKH HECYT MPHU3HAKH OOEHUX pPOIUTEIHCKHX
¢opm. IlonoBble KIETKA COCTABISIIOT HHUYTOXHO MAajyl [OJK0 MHOTOKJIETOYHOTO
opranuzma. OHHM COJAEPKAT HACIEOCMBEHHYI0 UHDOPpMayu0 COBOKYITHOCTb T€HOB €IWHUII
HacjeAcTBeHHOCTH. HacnencTBeHHas HHpoOpMaIis onpeaeseT YeTKUi IJIaH OHTOTeHe3a, B
MpoIiecce KOTOPOTrO pa3BUBAIOTCA U (OPMHUPYIOTCS crenuduueckue sl TaHHOW 0ocoOu
CBOMCTBA U MPU3HAKH.

M. E. Jlo6amoB naer cienyroiiee onpenenenue: «HacnencTBeHHOCThIO Ha3bIBAETCS
CBOMCTBO OpraHU3MOB oOecneynBaTh MaTepUaIbHYyIO u (G YHKITMOHAIBHYIO
MPEEMCTBEHHOCTh MEXJY TOKOJICHHSIMH, a Takke OOYCIOBIMBATh CHEIU(PUUECKUIMA
XapakTep UHANBUIYAIHHOTO Pa3BUTHSI B OTIPEICTICHHBIX YCIOBUSX BHEIIHEH CPEIbIy.

Hapsiny ¢ TepMHHOM «HAcClE€ACTBEHHOCTh» B T'€HETUKE MPUMEHSIOT TEPMUHbI
«HACIIEIOBAHHE» U «HACIEAYyeMOCThb». Hacnedosanuem Ha3pIBAIOT TPOIECC TEpeaadu
HACJIEJICTBEHHBIX 3aJIaTKOB WJIM HACJEACTBEHHOW HMHQOPMAIMM OT OJHOTO TOKOJEHUS
IpyroMy, B pe3yJIbTaTe 4Yero y IMOTOMKOB (OPMHUPYIOTCS OIpeAeNiCHHbIE MPU3HAKA U
CBOICTBa, MPUCYIIHE POIUTEILCKUM 0Cco0sM. TepMUHOM «HACIETyeMOCTh» 0003HAYAIOT
JIOJIF0 TEHEeTUYECKOM M3MEHYMBOCTH B 00IIeH (PeHOTUITUYECKON M3MEHUYMBOCTH MPU3HAKA B
KOHKPETHOM OIS LU KUBOTHBIX WJIH pacTeHuH.
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9. OBYYEHHUE CTYIAEHTOB-UHBAJIMAOB U CTYAEHTOB C
OI'PAHUYEHHBIMH BO3MOXKXHOCTAMMU 310POBbA

[Topsinok o0yueHUs UHBAIMIOB U CTYJCHTOB C OFPAHMYEHHBIMU BO3MOXKHOCTSIMU
onpenened «llonoxennem KyOI'Y 00 o00OydeHUM CTYJIE€HTOB-WUHBAIUIOB U
CTYJIEHTOB C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI».

Jns i ¢ OrpaHUYEHHBIMM  BO3MOXKHOCTSMH ~ 370POBbS  MPEAYCMOTPEHBI
oOpa3oBaTenbHBIC TEXHOJIOTHH, YYHUTHIBAIOIINE OCOOCHHOCTH W  COCTOSIHHE
3I0POBbS TAKUX JIMII.
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Penenzus
Ha pabouyro yueOHyI0 IporpaMMy AUCIUIIIMHBL
Bb/1.08 EcTecTBO3HaHUE
JUISL CIIELHATIBHOCTH CPEIHEro MpodecCHOHAIBHOr0 00pa3oBaHus
44.02.02 IlpenoyiaBanre B Ha4aIbHBIX KJlaccax
PazpaGoruuku: npenopasarenn MHCIIO AWM. @uanko, E.C. bakymenko

IpencrapieHHas Ha peleH3UI0 pabodas HporpamMma IO y4eOHOW [IHUCLHILIMHE
«EctecTBO3HaHME»  pa3paboTaHa B COOTBETCTBHMM C  IPHMEPHOHW  IPOrpamMMmou
061eo6pazoBaTeNbHOM yaeOHOU MuCHUIUIHEE «EcTecTBO3HaHKHE» IS MPO(ECCHOHATBHBIX
o0pasoBaTeNbHBIX ~OpraHusaluii, pekomengosanHo @OI'AY «DOUPO» B Kadectse
IPUMEPHOM MPOrpaMMBI ISl peaau3alliil OCHOBHON MpOQecCHOHAIbHOM 00pa3oBaTeIbHON
nporpammbl CITO Ha Gase OCHOBHOro oOImiero oOpa3oBaHHs C IOJyYCHHEM CPEIHEro
obmero o6pasoBanusi mpotokon Ne 3 or 21 wmrons 2015 r., peruCTpalMOHHBIA HOMEp
penensuu 374 ot 23 mons 2015 r. OT'AY «®HUPO»

CtpyKTypa HporpaMMbl OTBeYaeT TpeGoBaHHAM K paspaboTke paboded y4eOGHOM
nporpammbl gucnuriuEsl CITIO M COMEpKHMT: THTYIbHBIM JUCT C PEKBU3HTAMH, IEIH H
3a/1a4d OCBOCHUS JUCIUIUIMHEI, MECTO JUCIUIUIMHEL B CTPYKTYPE IPOrpaMMbl ITOJATOTOBKU
CIIEIMAIMCTOB CPEIHEro 3BeHa, TpeOOBaHMA K pe3yibTaTaM OCBOCHUS COJCpIKaHMA
IWCLUILIAHEL, COIEPKaHWEe W CTPYKTYpPY MUCIMIUIMHBI, 0Opa3oBaTelbHbIe TEXHOJOTHUH,
OIIGHOYHBIE CPEJICTBA Ui I[POMEKYTOYHOH aTTecTaluy, y4eOHO-METOAUYECKOe U
MaTepUabHO-TEXHUUeCKoe ObecIiederue AUCIMIIIMEEL OCBOeHME CcofepKaHus padodeH
IporpaMMbl  OGecriedMBaeT — NOCTIKEHHME  CTy[eHTamMu  TpeOyeMblX — JIMYHOCTHEIX,
MeTarpeIMETHBIX 1 IPeAMETHBIX PE3yJIbTaToB.

B copepxkaHue IUCHUIUIMHBL BKJIIOYEHBI BOIPOCHI, MO3BOJIAIOIIKE: 1) BOODPYKHUTH
CTYZIEHTOB TEOPETHYECKHMH 3HAHMSME, IPAKTHIECKUMU YMEHUAMH, HABbIKaMy; 2) BIIajieTh
OCHOBHBIMH METOJAMH HAy4HOTO IIO3HAHWS, HCIIONb3YeMBIMH B HayKe: HaOIOICHUEM,
OIUCAHWEM, W3MEPEHHEM, OJKCIIEPUMEHTOM;3) CHOpPMHUPOBATh yYMEHHS IPUMEHATH
IIOJTyueHHbIe 3HAHUS I OOBACHEHHs YCIOBUM MPOTEKAHHUs €CTECTBEHHOHAYYHBIX SIBICHUN
B Ipuposie, MPO(ECCHOHATBHON chepe M I TPUHATHS [PAKTHYECKUX DPEIICHHH B
[OBCEIHEBHOM K13HM;4) BOCIIUTHIBATH TOTPEOHOCTh B caMOOOPa3OBAHIK, OTBETCTBEHHOCTh
3a [IPaKTHYECKOe PelIeHHe IpodIeM.

[IporpaMma paccumTaHa Ha 116 4YacoB ay[IMTOPHBIX 3aHATHH U 48 4Yacos
CaMOCTOSITENIbHON paboThl CTYIEHTOB IPU OYHOU (opme oOyueHus. B Hell ompenesneHEl
IIpAMEpHbIE TeMbI PAKTHYECKUX 3aHSTHI, yKa3aHsl (OPMBI TEKYIIEro KOHTpOIs. Y4eGHo-
METOAMYECKOe ¥ MAaTepHabHO-TEXHHYECKOoe ofecreueHre MUCHUIUIMHBL IIPE/Tosaraet
FICTIONIF30BAHME MHTEPAKTUBHBIX TEXHONOTHM IIpH M3ydeHuM Kypca. [Iporpamma moxer
656ITh Hcnob30Bana B yupexaeHusax CIIO.
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Peuenzus
Ha pabouyro y4eOHyI0 IpOorpaMMy JUCLUAILUIAHEL
Bb/1.08 EcrecTBO3HaHHE
JUISL CIIEIIMATIBHOCTH CPEIHEro MpodhecCHOHAIBHOT0 00pa30BaHus
44.02.02. ITpenogaBaHKE B HAYaJIbHBIX KJ1accax
Paspaboruuku: npenogasarenn MHCIIO AWM. ®uanko, E.C. bakymenko

[NpencraBnenHas Ha peneH3uro pabodas mporpaMma o y4eOHOW JUCIMILTHHE
«EBcrecTBo3Hanue»  paspaboraHa B COOTBETCTBUM C  IPUMEPHOM  IPOrpamMMoin
061eo6pasoBaTebHON yueOHOM AucHUUIEbl «EcTecTBO3HaHMe s NPOdecCHOHATBHBIX
o0pasoBarebHbIX OpraHusaluif, pexomeHnoBanHoH @OI'AY «®PHUPO» B KadvecTse
IIPUMEPHOM MPOrpaMMBbL IS pealn3allii OCHOBHOH mpodeccHoHambHON 06pa3oBaTelbHOM
nporpammel CITO Ha 6aze OCHOBHOro oOmiero o0pa3oBaHMsi C MOJyYEHHEM CPEAHEro
obmiero obpasoBanus mpotokon Ne 3 or 21 wmrons 2015 1., perucTpanioOHHBIA HOMEp
perensuu 374 ot 23 mrons 2015 r. PI'AY «OHUPO»

CrpykTypa MporpaMMsl OTBe4aeT TpeGOBaHHAM K pa3paboTke paboded yueGHON
nporpamMmbl quctuIuHbl CITO M COJMEPXKUT: TUTYJIBHBIA JIACT C PEKBU3UTAMH, LENIU U
3a[]aud OCBOEHHS JWCIUIUIMHBI, MECTO IUCLUIUIMHBL B CTPYKTYPE IPOrPaMMBI IIOATOTOBKH
CIIEIMaJIMCTOB CpeaHero 3BeHa, TpeOOBaHMA K pe3yjbTaTaM OCBOEHHS COJCpIKaHUs
JACIMILIMHEL, COIEP)KaHHE W CTPYKTYypy AUCLUIUIMHBI, OO0pa3oBaTesbHBIE TEXHOJOIUH,
OIIEHOYHBIE CpENCTBA JUIL [POMEXYTOYHOH aTTecTaldd, y4eOHO-METONUYECKOE |
MaTepUalbHO-TEXHHYECKoe obecredeHne aucuuIMEbl. OcBOeHHe cojepikaHus pabodeit
mporpaMmbl  oOecriednBaeT — JOCTHDKEHHE  CTyJeHTaMH  TpeOyeMbIX — JIHYHOCTHBIX,
MeTanpeIMEeTHBIX U IIPEAMETHBIX Pe3yIbTaToOB.

B cozepxaHue IUCLAIUIMHBI BKJIFOYEHBI BOIIPOCHI, IO3BOJIONIME: 1) BOODPYXHTH
CTY/JIeHTOB TEOPETHYECKMMHU 3HAHUSIMY, TPAKTHICCKHIMU YMEHUAMH, HABbIKaMK; 2) BIAJETh
OCHOBHBIMM METOJAMM HAY9YHOTO ITO3HAHUS, WCIIONb3YeMBIMH B HayKe: HaOIIOJCHUEM,
ONMCAaHMWEM, W3MEPEHHEeM, OSKCIepHUMEeHTOM;3) chOpMHUPOBaTh yYMEHHs IIPUMEHSTH
TI0JTydeHHbIE 3HAHUS JUISl OOBSICHEHHS YCIOBUH NIPOTEKAHHS €CTECTBEHHOHAYYHBIX SBICHUH
B Npupoje, NpOPecCHOHATHLHONW cdepe M I NPUHATHA NPAKTHYECKHX PpEIIeHHi B
IIOBCETHEBHOM KM3HM;4) BOCIIUTHIBATH TOTPEOHOCTE B caM00OOPa30BaHUH, OTBETCTBEHHOCTD
3a MMPAaKTUYECKOE PEeIleHUe ITPOOIEM.

[Tporpamma paccumTana Ha 116 4YacoB ayIWTOpHBIX 3aHATMH u 48 dacos
CaMOCTOATENFHOM paboThl CTYIEHTOB IIpH O4YHOW (opme oOydenus. B Hell ompesesneHs
TIpHMepHbIe TeMbI TTPAKTUYECKHX 3aHATHH, yKa3aHbl GOPMBI TEKYIIEro KOHTpOJs. Y4ueOHo-
METOJMYECKOE M MaTepHallbHO-TeXHHUYeCKoe obecredeHue AMCIMIUIMHBI IpeIroiaract
UCTIONB30BaHNE MHTEPAKTUBHBIX TEXHOJOTMH IpH M3ydeHHH Kypca. IIporpamma moxer
OBITE HcIonb30Bana B yupexaerusx CIIO.
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