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1 MACHOPT PABOYEN IMTPOI'PAMMbI YYEBHOM JUCLUILIUHBI

1.1 Oo6aacTh NpUMeHeHUsI Y4eOHOM MPOrpaMMbl

Pabouast nporpamMma y4eOHOU IucuUIIUHbBl «EcTecTBO3HaHME) SIBISETCS 4acThIO
OCHOBHOM MpodeccHOoHaNbHON 00pa30oBaTeIbHOM MPOTpaMMON  yTBEPKIECHHOMY B
cooTBeTcTBUM ¢ DeaepalibHbIM TOCYJAPCTBEHHBIM 00pa30BATENIbHBIM CTAHIAPTOM
cpennero (mosiHOro) obmiero oOpa3oBanuss u  DenepanbHbIM  TOCYAAPCTBEHHBIM
oOpazoBaTenbHbIM  cTaHjgapToM (maee @OI'OC) mno coenuanbHOCTH  CPEIHETO
npodeccuonanbHoro obpazoBanus (mamee CIIO) s cmenmansHocTH — 44.02.01
JlomikonbHOE 0Opa3oBaHuE

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
BbIpAa0OTKa yMEHUW TPHUMEHSTh TOJYYCHHbIE 3HAHMS, Kak B MpodecCHOHAIbHOU
JESTEIbHOCTH, TAK U JUISl pELICHUS dKU3HEHHBIX 3a/a4.

MHorue mnojoXeHus,, pa3BUBAEMble E€CTECTBO3HAHHMEM, pPacCMaTPUBAIOTCS Kak
OCHOBAa CO3/IlaHUs ¥ HCHOJB30BaHUS HMHPOPMAIUMOHHBIX U KOMMYHHKAIIMOHHBIX
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(GOPMALIMOHHBIN aHaiu3, (popMynHpoBaHWE TUIOTE3, aHAW3 M CHUHTE3, CpaBHEHUE,
00001IeHNe, CUCTEeMAaTH3alls, BBISBICHHE NPUYMHHO-CICACTBEHHBIX CBSI3€H, TMOUCK
aHaJIOTOB, YIIpaBJICHWE 00BEKTaMH M Tporieccamu. IMEHHO 3Ta TUCIUIUIMHA TTO3BOJISET
MO3HAKOMHUTH YYAIIUXCSl C HAayYHBIMH METOJAMH IIO3HAHUS, HAYYHTh WX OTINYATh
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
TUCIUIUIMHY, KOTOpas MPEIOCTAaBISCT MEKIUCIUIUIMHAPHBINA SI3bIK JJI1  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 YydYallUMHUCSA, 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
CpeJdHero 3BeHa

Hucrumimaa  «EcTecTBo3HaHWE»  BXOAWT B 0a30BBIM  y4eOHBIM  IHUKI
(obmeoOpa3oBaTenbHbIe  MTUCHHUILIAHBI)  MPOTPAMMBI  TIOJITOTOBKH  CHEITHAIMCTOB
CpPEIHETO 3BEHA.

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

Copnepxanue mnporpammbl  «EcTecTBO3HaHWE)» HAIpPaBIECHO HA 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
OTIpeeNAIoNiee BAUSHUE HA pPa3BUTHE 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 (UBHKE, XUMHUHM ¥ OMOJOTHUN JUIsl OOBSICHEHHsI SIBJICHUH 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 yMEHHUM 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 (PU3HKK, 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 HCIIOJIb30BAaHUS HAyYHBIX JOCTIDKCHHWM, YYyBCTBA
OTBETCTBEHHOCTH 3a 3aIUTYy OKPY>KaIOIIeH Cpebl;

- UCIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUNM ¥ YMEHUHN JJIs1 PEUICHUS MPAKTUIECKUX
3aJ]ady B IIOBCCJHEBHOHM JKM3HHU, oOecrieueHusi 0e30MMacHOCTH COOCTBECHHOM JKHM3HH,
PaAIMOHAIIBHOTO TPUPOOIIOIL30BAHMSI 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, HeOOX0auMBIX 1Jisi KadecTBeHHOTO ocBoenusi 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 cojaepkanusi yueOHoOM nucuuiuinabl « 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 UCTIOIb30BaATh JOCTHXKEHHSI COBPEMEHHON HAyKU U €CTECTBEHHOHAYYHBIX
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 B3aMMOOTHOIIECHHUS B KOMAaHJIE IO
penieHunto o0IuX 3a/a4;

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

Memanpeomemmbix.

- UCTIOJIb30BAaHUE PA3IUYHBIX BUJIOB NTO3HABATEILHOMN JIEATEILHOCTH IJIS PEIICHUS
€CTECTBEHHOHAYYHBIX 3a/1ay, MPUMEHEHUE OCHOBHBIX METOJOB MO3HaHUS (HAOJIOACHUS,
OTMCaHUSI, U3MEPEHUS, SKCIIEPUMEHTA) ISl U3YUEHUS PA3JIUUHBIX CTOPOH OKPYXKaOIIei
NENCTBUTEIBLHOCTH;

- HACMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYaAJIbHBIX OMNEpAIMii: MOCTAHOBKHU 3a/1ayH,
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 BO3HHKAET 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 aHAJU3UPOBATH U MIPEACTABISATh UHPOPMAIMIO B PA3TUYHBIX BUAAX;

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

npeoMemHbix.

- c(opMUpPOBaHHOCTh TIPEACTABICHUM O pPOJIM M MECTE€ EeCTECTBO3HAHMS B
COBPEMEHHOM HAy4YHOW KapTHHE MHpA; TOHMMAHUE CYIIHOCTH HAOIIOMaeMBbIX BO
BcenenHnoit siBleHWN, POJMM  E€CTECTBEHHOHAYYHBIX JUCHUIUIUH B (OpMUPOBaHHUH
Kpyrozopa u (yHKIIMOHAJHLHOM TPAMOTHOCTH YEJIOBEKa [JISl PEIICHUS MPAKTHUYCCKUX
3azay;

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



- BJIaJICHHE OCHOBHBIMU METO/IAMH HAyYHOTO MO3HAHUSI, UCTIOJIb3YEMbIMU B HAYKE:
HaOII0ICHUEM, OTTMCAHUEM, 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(hopMUPOBAHHOCTh YMEHUS TPUMEHSTH 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 COJEP)KAHUE YYEBHOM JUCIHUILIUHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Bun yaeOHO# paboThI TpynoeMKOCTb, 4aCOB
Bcero, Cemectp
4ac. 11 cemectp 2 ceMecTp

MakcumajibHasi ydyeOHasi HATPy3Ka (Bcero) 136 72 64
O0s3aTes1bHasi ayIMTOPHasi yueOHasi HATPYy3Ka (Bcero) 78 48 30
B ToMm yucie:
3ansmus nexyuonno2o muna 46 32 14
NpaKmuyecKue 3aHsamusl 32 16 16
nabopamopnvie pabomwl (JIP) - -
CamocrosiTejibHasi pa6oTa o0y4yawiierocsi (Bcero) 48 18 30
B TOM YHCIIE:

pedepar 20 10 10
CaMOCTOsITeNIbHAST BHEAyIUTOpHAs pabdoTa B BHJE HOoMammHuX| 28 8 20
NPAaKTUYECKUX  3alaHUil,  MHIUBUAYAJIBHBIX  3aJ[aHHHU,
CaMOCTOSITENTFHOTO TOI00pa W WM3YYEHUS JONOJIHHTEIHHOTO
TEOPETHYECKOTO MaTepuaa
KoncyabTanun 10 6 4
ITpomexyTrouHas aTTectanus (9K3aMeH/3auet/aud3ayer) nug3aver
OO6m1ast Tpy10€MKOCTh

2.2 CTpyKTypa AUCUUILIUHBI:
Pacnipenenenue BugoB yueOHOI pabOTHI ¥ X TPYJOEMKOCTH TIO pa3zesiaM JUCIUIIIHHBL.
KosmyecTBo gacoB
No AynuTtopHas Camocros Koncyn
HaunmenoBanue paszaennos TeJIbHas
pasnena Bcero paborta bTallUU
pabota
JI I13 JIP

1 2 3 4 5 6 7
1. dusnka 38 16 10 - 10 2
2. Xumust 70 20 16 - 28 6
3. buonorus 28 10 6 - 10 2

Hmozo no oucyunune: 136 46 32 - 48 10




2.3 TemaTu4yeckuii IJIAH U COAEPKAHUE YIeOHOM JUCHUIINHBI

HaunmenoBanmue ConepxaHue y4eO0HOT0 MaTepuaja, NMpaKkTHYecKHe padoThl, O0beM | YpoBeHb
Pa3aesioB H TeM caMocTosITeJIbHAsi pafoTa 00y4arommxcs, KypcoBasi padora YacoB | OCBOCHHSA
(ecsiu IpegycMOTpeHa)
1 2 3 4
Pa3gen 1. ®usnka 36
Tema 1.1 Copep:xaHue yueOHOI0 MaTepHaJia 8
MexaHuka Jlexkuuu
1 | KunemaTyka TOYKH M TBEPAOTO TeJa. 2 2
2 | 3aKoHBI COXpaHEHHUS B MEXaHUKe. MexaHHYecKHe KonebaHus u 2 1
BOJIHBI.
IIpakTHuyeckue (1abOpaTOpPHbIE) 3AHATHSA 2
1 | HUccnenoBaHue 3aBUCUMOCTHU CHUJIBI TPEHUSI CKOJIBXKEHUS OT Beca
Tena
CamocrostenbHast paboTa 00yUaromuxcs
1. CocraBneHue anropuTMa peleHus KHHeMaTHIeCKUX 3a/1a4. 2
Pemenue 3amau no teme «KunemaTuka
Tema 1.2 Coaep:xkanue yueOHOT0 MaTepuasa 8
MouaekyaspHasi Jleknun
¢busuka u 1 | MonekynsipHast GU3MKa U TEIUIOBBIC SIBICHUS 2 1
TEPMOJAMHAMMKA 2 | OCHOBBI TEPMOTUHAMUKH. 2 2
IIpakTHyecKue 3aHATHUS
1 | 3mepenne TemMnepaTypsl BEIIeCTBa B 3aBUCUMOCTH OT BPEMEHH 2
IIPY U3MEHEHUSIX arperaTHBIX COCTOSTHUHN
CamocrostensHas padoTa 00ydJaromuxcst 2
1. CpaBHUTENIBHBIHN aHATM3 PA3IMYHBIX TEMIIEPATYPHBIX HIKAJL.
Tema 1.3 Coaep:xkanue yue0HOro MaTepuaJia 8
DJIeKTPOAUHAMHUKA Jlexkuuu
1 | DnexTpudeckoe B3auMOIeHcTBIE. DISKTPUIECKOE MOJIE. 2 2
2 | MarnutHoe nosie. SIBjeHue 3JIeKTPOMarHiTHON MHIYKIIUH. 2 2
IIpakTHyecKkne 3aHATHA 2
1 | Mzyuenue 3axona OMa [1s yuacTka emu
CamocrostenbHas padoTa 00ydaromuxcst
1. CpaBHUTENBHBII aHATN3 AIIEKTPHUECKUX CBOHCTB PA3IMIHBIX 2
TIPOBOJHUKOB
Tema 1.4 Coaep:xkanue yue0HOro MaTepuaJia 6
Crpoenne atoma u Jlexkuuu
KBaHTOBas (pu3nka 1 | KsanroBas ¢u3snka u arToMHas pusmka 2 1
IIpakTHyeckune 3aHATHS
2
1 I Hcnonp3oBanue Gotoaddexra B TEXHUKE
CamocrostenbHast paboTa 00ydJaromnuxcst
1. Dxonornveckue NpoOIIEMbI, CBSI3aHHBIE C UCIOIb30BaHUEM 2
SJIEPHOMN SHEPTETUKU
Tema 1.5 Copep:xaHue y4eOHOIr0 MaTepuaJa 6
JpoJnous BceJeHHoi | Jlexkuuu
1 | Harmma 3Be3guas cucrema — [Namakruka. Kocmosorus 2 1
IIpakTHYecKue 3aHATHUS )
1 | TepmosaepHBIl CUHTE3
CamocrostensHast paboTa 00ydJaromuxcst
1. Koncnekr «Ob6pa3oBanne miaHeTHRIX cucTeM. ComHeuHast
CHCTEMAaY 2
2. Coobmienune: DBosonus 38e3/1. DHeprust CoHIA U 3BE3I.
ITpoucxoxaenne COTHEYHOW CHCTEMBI
Koncyabranus
MeTonudeckue yka3aHus ISl CAMOCTOSITETLHOM paboThI 2

00yJaromuxcst
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Pasgen 2. Xumus

Tema 1.1
OcCHOBHBIE NOHATHS U
3aKOHbI XUMHH

Coaep:xkanue yueOHOT0 MaTepuasa

Jlekuuu

1 | OcHOBHBIE IOHATHS XUMHH

HpaKTI/I‘IeCKl/Ie SAHATUA

1 | Xumuueckuil seMeHT u (GOpPMBI €ro CYIeCTBOBAHHS.

CamocrosTenpHast paboTa 00y4JaromuXCsl.
OCHOBHBIE 3aKOHBI XUMUHL.

Tema 1.2
Hepuoanueckuii
3aKOH

Coaep:xaHue yueGHOro MaTepuaja

| NN

Jlekuun

OtxpsiTre [leproguueckoro 3aKk0Ha M €T0 3HAYCHHE.

HpaKTI/I‘IeCKl/Ie 3aHATUA

1 | CtpocHue 3MCKTPOHHOU 000JIOYKU aToMa

CamocrostensHast paboTa 00ydJaromuxcst

1. CucremaTnyeckasi mpopabOTKa KOHCIIEKTOB 3aHATHUIH, Y4eOHOM
JIUTEpaTyphl, TOMOJHUTEIBHON IUTEPaTyphbl, C UCIIOIB30BAHUEM
pEKOMEHALUN NpenoaBaTes.

Koncnekr: «OTtkpbiTre Ileprnoaunueckoro 3akoHa U €ro 3HaYSHUE).
Koncnexr «CtpoeHue 3eKTPOHHON 000I0UKH aToMa.

Tema 1.3
CtpoeHne BemecTBa

Conep:xanue yueOHOT0 MaTepuasa

Jlekuun

1 | [Ipupona xUMHYECKOH CBSI3U.

IIpakTHyeckne 3aHATHSA

1 | Tunbel XUMHYECKOH CBSI3H.

CamocrosTenbHas paboTa 00yJaroMHXCs

3. Cucremarmyeckas mpopaboTKa KOHCIIEKTOB 3aHSATHH, Y4eOHOI
JMUTEPaTyphl, JONOJHHUTEIHEHOW JHUTEPaTyphl, C HCIIOIb30BaHUEM
PEKOMEHAAINH MTpero1aBaTes.

4. 3apsi MOHOB, TIOHSATHE CTENEHU OKUCIeHMs. Kpuctamimueckue
PENIETKH C Pa3IMYHBIM TUTIOM XUMHUYECKON CBSI3H.

Tema 1.4 Boaa.
PacrBops!

Coaep:xkanue yue0HOT0 MaTepuaa

Jlekuuu

| Ddusznyeckne 1 XUMUYECKHE CBOMCTBA BOJIbI.

HpaKanecxue 3AHATHHA

1 | Onpenenenmue xecTkOCTH BOIBI

CamocrosrenbHas paboTa 00ydaromuxcs

1. Cucremarudeckas mpopaboTka KOHCIIEKTOB 3aHATHH, yueOHOI
JIUTEPaTyphl, IOMOJHUTEIHHON IUTEPATypBhl, C HCIIOIB30BAHUEM
peKOMEeHAANNH MpeToaaBaTeNs.

KoHcnekT « ArperaTHble COCTOSIHHS BOJIBI U €€ TIEPEXO0/Ibl U3
OJTHOTO arperaTHoro COCTOSTHHS B JPYTOE).

Tema 1.5
XumMnyeckue peakuuu

Coaep:xkanue yue0HOro MaTepuaJia

Jleknun

1 | CkopocTh XMMHUYECKOH peakuuu ¥ (haKTOpPbl, OT KOTOPHIX OHA
3aBUCHT.

IIpakTHyeckue 3aHATHS

1 | TennoBoii 3hpexT XMMUUECKOH peakiiu. XUMHIECKOe
paBHOBeCHE

CamocrostensHast paboTa 00ydJaromuxcst
OKHCIUTENTFHO-BOCCTAHOBHUTEIILHBIC
K03(h(pUIHEHTOB.

peakium. IToxbop

Kouncyabranus
MeTonuieckue yka3aHus ISl CAMOCTOSITENTLHOU paboThI
00yJaromuxcst

Tema 2.1
Knaccudukauus
HEOPraHUYeCKHX
coeqUHEHHH

Copep:xaHue y4eOHOr0 MaTepuaJia

Jlekuun

| XUMHYECKHE CBOWCTBA KHCIOT U OCHOBaHMH B cBete TOJI

HpaKaneCRne S3AHATHUSA




CamocrostenbHast paboTa 00ydaromuxcs

1. Cucremarndeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, yaeOHOM
JUTEPATYPHI, JONOIHUTEIBHON JIUTEPATYPHI, C HCIIOIb30BAHUEM
PEKOMEHIAINH MPero1aBaTeIs.

2. CocTaBieHHE ypaBHEHUH THAPOIIH3a COIEH.

Tema 2.2
MeTajibl 1
HeMeTaJLIbI.

Coaep:xaHue yueGHOro MaTepuaja

Jlekuun

1 | OOmas xapaKTepuCcTHKa METAIIOB U HEMETAJLIOB.

IIpakTHyecKkne 3aHATHSA

CamocrosrenbHas paboTa 00ydaromuxcs

Kopposus MeTamioB u cioco0sI 3amuTh 0T Hee. O0mas
XapaKTePUCTHKA TJIABHBIX TTOATPYII HEMETAIUIOB Ha IPUMEpe
rajgoreHoB.

Kouncyabranus
MeToaudeckue yka3aHus IJisl CAMOCTOSTEIBHON paOoThI
00yJaroIuXxcs

Tema 3.1
Yraesoaopoasl.

Coaep:xkanue yue0HOT0 MaTepuaa

Jlekuuu

1 ‘ [IpenenbHble U HETIPEAEIbHBIE YIIIEBOIOPOIbI

IIpakTHyeckne 3aHATHSA

1 ‘ OO1mas XxapakTepHCTHKa YTIIIEBOAOPOIOB

CamocrosTenbHas paboTa 00ydJaromuxcst

1. Cucremarnueckas IpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOI
JIUTEPATYPHI, JOIOJHUTEILHON JIUTEPATYPHl, C UCIIOIb30BAaHUEM
PEKOMEHIALNH Npero1aBaTes.

Koncnexr «IIpupoiHple HCTOUHUKH YTIIEBOJIOPOIOBY.

Tema 3.2
Kucnopoacoaepxamue
opraHuveckKmne
BelllecTBA

Coaep:xkanue yue0HOro MaTepuaJia

Jlexkuun

1 | Crinptel, kap6OHOBBIE KHCIOTHI H CIIOXKHBIE DHPEL

IlpakTnueckne 3aHATHS

1 | CpoiicTBa M MPUMEHEHHS CIUPTOB, KapOOHOBBIX KHCIOT U
CJIOKHBIX 3(DUPOB.

CamocTosiTenbHas padota 00yJarommxcs

1. Cucremaruyeckas npopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JIMTEPATYPBI, JOMOJIHUTEILHOW TUTEPATYPBI, C HCIIOIb30BAHUEM
PEKOMEHJAINI MTPEeToIaBaTelIs.

CocraBienune Tabnuipl «CTpoeHHE M XapaKTepHbIE XUMHYECKHE
CBOMCTBA MMPEJICTABUTEINEH KUCIOPOACOACPIKAIIMX OPraHUYeCKUX
COEIMHEHUI»

Tema 3.3
A3oTcoaep:Kaniue
OpraHuvecKne
coeUHEeHHUH

Coaep:xkanue yue0HOT0 MaTepuasa

Jlekuuu

AMUHBI, AMHHOKHUCJIOTHI, OCJIKH.

HpaKaneCKue 3AHATUHA

CamocrosrenbHas paboTa 00ydJaromuxcs

1. Cucremarndeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, Y4eOHOI
JUTEPATyPhl, IOTOJHUTEIHLHON TUTEPATYPHL, C HCIIOIH30BAHNEM
pEeKOMEHAANNH MpeTo1aBaTeNs.

CocraBnenune tabmuipl «CTpoeHHE M XapaKTepHbIE XUMHUYECKHUE
CBOMCTBA NpEJICTaBUTENICH a30TCOAEPKAINUX OPraHUIECKUX
COEIMHEHUID».

Tema 3.4
XuMHuS ¥ )KA3HD.
Xumus B ObITY

Coaep:xkanue yueOHOro0 MaTepuajia

Jleknun

IIpakTHyeckue 3aHATHS

1 | Xumus u OpraHn3M YCJIOBCKA.




CamocrostenbHast paboTa 00ydaromuxcs

1. Cucremarudeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, YaeOHOM
JIMTEPATYPHI, JOMOJIHUTEILHOW IUTEPaTyphl, C HCIOIB30BAaHUEM
PEKOMEHIAINH MTPEeTofaBaTes.

. 2
Koncmekr «Motommue n yucTsme cpeactaa. [lpasmina 6ezonacHoi
paboThI co cpencTBaMH OBITOBOM XUMUI.
Joknan «Poilb XUMHUYECKUX DIIEMEHTOB B JKU3HU PACTEHUI»,
«Y nobpenus. XUMHYECKHE CPECTBA 3aIIUTHl PACTCHUI.
Kouncyabranus
Meroanyeckre yKa3aHus JUIsi CaMOCTOSTEIbHOW paboThI 2
o0yJaroIuxcs
Pa3nen 3. buoaorus 24
Tema 1.1 Beenenne Copep:xaHue yueOHOI0 MaTepuaJia 4
Jlexknuu
1 | MeToibl HayYHOTO TIO3HAHUS B OMOJIOTHH. 2
IIpakTHYecKue 3aHATHUS
1] i
CamocrosTenbHast paboTa 00ydaromuxcs
1. Cucremarnueckas IpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOI
JIUTEpaTyphl, IOMOJHUTEIBHON IUTEPaTyphl, C UCIIOIB30BAHUEM
peKoMeHIaui mpenoaaBaTers. 2
Koncnexr «MeTozp! Hccie10BaHus )KUBOW IPUPOALI B ONOTIOTHIY,
«EcTecTBeHHOHay4YHasl KApTHHA MUPA B IPAKTHYECKOH
JeATEIHOCTH JIFOJICH»
Tema 1.2 Kuerka Coaep:xkanue yue0HOro MaTepuaJia 6
Jlekuun
1 ‘ Kiero4nas Teopust CTpOSHUS OpPraHU3MOB. 2
IIpakTHYecKue 3aHATHUS
1 | V3yueHne CTpoeHUs paCTUTENBHOM U JKUBOTHOM KIIETKH 2
CamocrositenbHast padboTa 00ydaromuxcst
1. Cucremarudeckas mpopaboTka KOHCIIEKTOB 3aHATHH, yueOHOI
JIUTEPaTyphl, IOMOJHUTEIHHON IUTEPATypBhl, C HCIIOIB30BAHUEM
peKOMEeHAANNH MpeToaaBaTeNs.
3arnoaHUTh TaOIHUIIBI 110 TeMaM: « XUMHYECKUE AIEMEHTBI KIIETKHY; 2
Coobmenne «Poib B KJI€TKE HEOPIraHUUECKUX U OPTaHUYECKUX
BEIEeCTB», «BHUpycsl — B030yauTEIN HHPEKINOHHBIX
3aboneBannity; «Bupyc ummyHoaedunuta yenoreka (BUY).
[podpunaktnka BUY-undexnumn», «bakrepun
Kouncyabranus
Meroaudeckne yKa3aHus Ul CaMOCTOSATEIbHOW paboThI 2
oOyJaromuxcs
Tema 1.3 Opranuszm Coaep:xkanue yue0HOro MaTepuaJia 6
Jexuuu
1 | MHoroo6pa3ue opraan3MoB. OOMEH BEIIECTBOM M YHEPTHEH C 2
OKpY’Karomien cpemoit
IIpakTHYecKue 3aHATHUS 2
1 | OprausM — €IHHOC IIEJI0E. 2
CamocrosrenbHas paboTa 00ydJaromuxcs
1. Cucremarndeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, yIeOHOI
JUTEPATyPHI, IOTOJHUTEIHLHON TNTEPATYPHL, C HCIIOIH30BAHNEM
pEeKOMEHAANNH MpeTo1aBaTeNs.
Konucnekrsr: «HacnencteeHHbie 00J€3HN YeOBEKa, UX PUIUHBI U 2
npoduinaktuka», «CoBpeMEHHbIE MIPEACTABICHUS O TEHE U TEHOMEY.
Coobmmenne «I'eHeTHUECKHE 3aKOHOMEPHOCTH CEJIEKIINM», «YUeHHe
H.J. BaBuioBa o nieHTpax MHOr000pasusi ¥ MPOUCXOKICHHS
KYJIBTYPHBIX PaCTeHHI», «bHOTEXHOIOTHs, €€ JOCTHKEHHS,
MIEPCIIEKTUBBI Pa3BUTHS.
Tema 1.4 Bun Copep:xanue y4e0HOr0 MaTepHaJia 6

Jleknmn
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Bun. Ionynauus. Teopus BOMIOIUN OPraHUYECKOTO MUPa

Y. [lapBuHa 2 2
IIpakTHyeckne 3aHATHSA 2
1 | Tunotessl mpoMCXOMKICHHS HKHU3HH.
CamocrosrenbHas paboTa 00ydJaromuxcs
1. Cucremarudeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, YIeOHOM
JUTEPATypHl, JOTOJHUTENBHON INTEPATypHl, C UCIIOIb30BaHUEM
PEKOMEHIALMH NPEToiaBaTes.
Koncnekt «I'unoTessl MpOUCXOKACHUS KU3HUY»; « [losgBneHue 2
MBICJIUTEIBHON IESITENbHOCTH U WICHOPA3AETbHON pedm».
CoobmieHus: «KAHTPONIOT€HE3 U €ro 3aKOHOMEPHOCTH,
«JlokazarenbcTBa POJCTBA YENIOBEKa C MIICKOMHUTAIOIUMU
KMBOTHBIMI.
Tema 1.5 Oxocucremsr | ConepikaHne y4eGHOro MaTepuaa 4
Jlexknuu
1 | [IpenmMer u 3a1a4u SKOJIOTUU 2 2
IIpakTHyecKue 3aHATHUS
1] i
CamocrostenbHast paboTa 00ydaromuxcs
Okonoruyeckue HakTopbl, 0COOCHHOCTH HX BO3ACHCTBUS. 2
W3ydenne npucnocoO0IeHHOCTH OPraHU3MOB K cpesie OOMTaHusl.
HUTOI'O: 136
2.4 Conep:kanue pa3iesioB JUCUUILIMHBI
2.4.1 3anATHSA JIEKIIUOHHOI'0 THUIIA
No dopma
pasn Hannenonanue CopneprxaHue pasjena TEKYIIEro
paszena
clia KOHTPOJIA
1 2 3 4
1 Paznen 1. ®u3zuka Mexanndyeckoe IBHIKEHHE, €r0 OTHOCHTEIBHOCTh. 3aKOHBI IWHAMUKU | P, YV

Herotona. Cuiel B pHpOE: YIPYTOCTh, TPEHHE, CHJIAa TSDKECTH. 3aKOH
BCEMHUPHOTO TATOTeHUs. HeecomocTh. MMmynmbc. 3akoH cOXpaHEHHS
UMIIyJIbCa W pEaKTHBHOE IBIOKeHHe. [loTeHIManpHAss W KHHETHYECKAs
JHEprus. 3aKOH COXpaHEHUs] MeXaHW4YecKoll odHepruu. PabGota w
MOIIIHOCTh. MexaHudeckue konebanus. [lepuon m yactota kosneOaHUi.
Mexannueckue BoIHbI. CBOMCTBA BOJIH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK H
€ro HCIOJIb30BaHKUe B TeXHUKE U MeaunuHe. OcHoBHBIE TonoxeHuss MKT
W UX ONBITHOe 00OCHOBaHWe. BpoyHOoBckoe nBumxkenue. Juddysus.
Pasmepsr m Maccel MOJNEKyl ¥ aTroMoB. KamwmmispHbIE sIBICHUS.
TemmoemkocTb. TermooOMeH. 3akOHBI TEPMOJMHAMUKH. TeIIOBEHIC
JIBUTATENIU U 0XpaHa okpyxaromeil cpeasl. KIIJ] TennoBbix aBurareneit
OnexTpuyueckoe B3auMmojeiicTBue. DneMeHTapHbli 3apaj. 3akoH KynoHa.
JuanexTpuueckas MPOHHLIAEMOCTh CPelbl. DIEKTPOCTaTHUECKOE TMOJIE.
Hanpsoxkennocts.  [lpunnun — cymeprosunmu  mosieit.  I'paduueckoe
M300pakeHne DJIEKTPUUECKUX IMoJied. MarHuTHOe ToJie MOCTOSTHHOTO
MarHuTa W 3JEKTPHYECKOTO TOKa. MarHWTHas WHAYKIWS, MarHUTHBIA
MOTOK. SIBJICHHWE 3JEKTPOMAarHUTHON MHAYKIMH. 3akoH OMa Uit yJacTka
nern. KpaTkas uctopus pa3BUTHS TpEACTaBICHHH O TPUPOJAE CBETa.
DNEeKTpPOMarHUTHAsI IPHUPOAA CBETA. 3aBHCHMOCTh MEXy IJIMHON BOJHBI
W YaCTOTOH JJIEKTPOMATHUTHOTO W3ITy4YeHHS. 3aKOHBI OTPAKEHUS H
npesiomieHus csera. PoToaddexT u KoprmycKyJIsipHbIE CBOWCTBA CBETa.
Crpoenne aTomMa M €ro IUIaHeTapHas Mojenb. lunoresa Ilnmanka.
Iornomenne u ucnyckanue cera aroMoM. CTpOEHHE aTOMHOIO sijpa.
PannoaxTuBHBIE M3IY4YeHHs] U MX BO3JEHUCTBHE HA KUBbIE OPraHU3MBI.
OHeprust pacuienieHus aTOMHOro siapa. SnepHas sHepreruka. Hama
3Be3aHas cucrema — ['anakruka. beckoneuHocts Beenennoit. Ilonstue o
KOCMOJIOTHH.  OJBoyronwsi  3Be3n. OHepruss  ConmHIa W 3Be3.
ITpoucxoxnenrne COTHEUHON CHCTEMBI.
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Ne dopma
Hanmenosanue
pasn ConeprxaHue pasnena TEKyLIEro
pazznena
enma KOHTPOJISI
1 2 3 4
2 Pasznen 2. Xummus [Ipenmer xumun. BemectBo. AToM. Monekyna. Xumuueckuid siaemeHnt | P, Y

u  QopMbel ero cymiecTBoBaHUs. IIpocThie M CIOXHBIC BEIICCTBA.
Otkpeitue  Ilepuoanyeckoro  3akona. Ilepuoamnueckas  cuctema
xumuueckux snemeHToB J[. U.MenneneeBa. 3Hauenue [lepuonndeckoro
3akoHa U [lepmonmnueckoil cucreMbl xumuyeckux osnemeHtoB . 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
pupoze, OBITY, TEXHUKE U Ha MPOU3BOACTBE. DU3NUECKHe 1 XUMHUICCKIE
CBOWMCTBA BOJBI. 3arps3HUTEIHN BOIBI H CIIOCOOBI OUMCTKH. JKecTkas Boja
u ee ymsardenne. OnpecHeHHe BOABI. ATperaTHbIe COCTOSHUS BOIBI U €€
Mepexobl U3 OJHOTO arperaTHOro cocTtosiHus B apyroe. Ilonarue o
XUMHYecKoil peakuuu. TUnsl XuMuueckux peakuuil. 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
COCIMHCHHUI B CBETE TCOPUHU DJICKTPOIUTHUYCCKOHN aucconuaiuu. Oomue
(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 XUMHUH U TEOPHS
CTPOEHUS OpraHuYeCKHUX COEIMHEHUH. ITonsiTue HU30MEPHH.
VYrnesogoponel. IlpenenbHple W HENpeAeNbHBIE  YINIEBOAOPOIBL.
[IpumeHeHue yrieBolopoJloB B OpraHuueckoMm cuHrese. IIpenenbHbie u
HelpeenbHble yriaeBoaopoasl. 1IpupoaHble UCTOUHUKHN YTJIEBOJOPOIOB.
VYrneBomopobpl Kak OCHOBa MEXKIYHApPOJHOTO COTPYJHUYECTBA U
BaYKHEHIINN HUCTOYHUK thopmMupoBaHus OroxeTa P®.
Kucnopoacoaepxkamue oprannueckue Bemectsa. COupTbl, KapOOHOBBIE
KUCIOTBI M CIIOKHBIE 3(QUPBI. KX CTPOCHHE U  XapaKTEPHBIC

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

ANKOroiausM U €ro OTPaXKEHHE B MPOU3BEACHUAX XYyH0KECTBEHHOU
JUTEpaTyphl U M300pa3UTENHLHOTO HWCKYCCTBA. AMWHBI, aMUHOKHCIIOTHI,
oemku. CtpoeHue u Ouosorudeckas GyHKIUs OeIKOB. XUMHS U OpPTaHU3M
YeJloBeKa. XMMUYECKHE 3JIEMEHTHI B OpraHu3Me yesoBeka. OpraHudeckue
u HeopraHudyeckue BemecTBa. OCHOBHbIE JKH3HEHHO HEOOXOIMMBIE
COEMHEHHUS: OCNKH, YIJEeBOIBI, MXHUPHI, BHUTAMHUHBL. YTJIEBOABI —
[JIaBHBII HCTOYHMK HHEPrMM oOpranusma. Posp XuUpoB B opraHusme.
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 — coBOKYyIMHOCTh HayK O »kHBOil pupone. Meroasl Hayunoro | T, KP, ¥V
buonorus no3HaHus B Ouosoruu. JKuBas npupoaa Kak 00beKT N3ydeHus! ONOJIOTHH.

Mertoapl nccnenoBaHus JKUBOW mpupoabl B Ouonoruu. OrmpereneHue
JKM3HU (C TIPHUBJIEYEHHEM MaTepHuaia U3 pas3lesioB (QU3MKH M XHMHH).
YpoBHM opraHuzanuy >Ku3HM. Mctopus uzydeHus KieTku. OCHOBHBIC
MOJOKEHHs1 ~ KJIeToyHoW  Teopun.  Kietka  —  CTpYKTypHO-
(yHKIMOHANMBHAA (dJEMEHTapHas) enuHUNa >kKm3HA. CTpoeHHE KIIETKH.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHCHTBI KIETKH 3yKapHoT. Kierounoe
aapo. QDyHKIMA sAApa: XpaHEHHE, BOCIPOM3BEACHHE U IIepenada
HACJEICTBCHHOW WH(OPMAINN, PEryIsanus XHUMHYECKOH aKTUBHOCTHU
kinetku. CTpykTypa M (GYHKIMH XpOMOCOM. AYTOCOMBI W IIOJIOBBIC
XpOMOCOMEBL.  brosormyeckoe 3HaueHHE XHMHYECKHX  JJIEMEHTOB.
Heopranuueckue BemiecTBa B COCTaBe KIETKH. Poib BOABI  Kak
PacTBOPUTEIIL U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEH CpeJlbl OPraHU3MOB.
VYrneBoas! u nmunuasl B kietke. CTpykTypa M Ouosiornueckue (hyHKIUH
6enkoB. CTpoeHHe HYKJICOTHIOB M CTPYKTypa HNOJIMHYKICOTUIHBIX Lenei
JHK u PHK, AT®. Bupycsl u 6akrepuodaru. Hexnerounoe crpoenue,
JKU3HEHHBIH IIMKJI M €ro 3aBHCHUMOCTh OT KIETOYHBIX (opM >KH3HH.

Bupycer — B0o30ymuTenn WHQEKIMOHHBIX 3a00JCBaHUH; TMOHATHE 00
OHKOBHpYCaXx. Bupyc AMMYHOIeUIHATA YenoBeKa (BUY).
[Mpopmnaktuka BUY-urdpexnun. Opranmm — €IMHOE LEJIOE.

Mmuoroobpasue opranm3moB. (OOMEH BeEIIECTBOM H DJHEPTHEH C
OKpY’KalomIel cpenoii Kak HeoOXOMMOE YCIIOBHE CYIICCTBOBAHMUS YKHUBBIX
cucreM. CnocoOHOCTP K  CaMOBOCIPOU3BENEHHIO — OJHAa U3
OCHOBHBIX OCOOEHHOCTEHl JKUBBIX OpraHM3MOB. JleneHue KIeTKH —
OCHOBa pOCTa, DPAa3BUTUS U pasMHOXKEHHUS OpraHusmMoB.  becmonoe
pasmHOoxkeHue. [lomoBoif  mpormecc W TOJOBOE  pa3MHOXEHHE.
OmnonoTBopeHue,  ero Ouojoruueckoe 3HaueHue. [loHstne 00
WHAWBUAYaJIFHOM (OHTOTEHE3). DBOJIOIHOHHAS TEOpUS M €€ POilb B
(hopMHUpPOBaHUM COBPEMECHHOW €CTCCTBEHHOHAYYHOH  KAapTHHBI MHpa.
Bun, ero xpurtepuu. Ilomymsmust Kak CTPYKTypHas €IUHWIA BHUIA H
spomoru. CHHTETHYECKash TEOpHUs DBOJIONWH. J[BHKYIIHE CHIIBI
SBOJIIOIUA B COOTBETCTBHM C CHHTETHYCCKOW TEOPHEH HBOIIOIIH
(CTD). T'eHermveckne 3aKOHOMEPHOCTH 3BOJIIOIMOHHOTO IIPOIIECCA.
Pesynbrater sBomrorun. CoxpaHeHHe MHOT000pa3ws BUIOB KaK OCHOBa
ycrod4nBoro pas3Butus Ouocdepsl. [IpuuuHBI  BHIMHpAHHS  BHUJIOB.
buonornueckuit  mporpecc M Ouonormyeckuil perpecc. [ Umoressl
MMPOUCXOKIACHUA KU3HU. YcnoxHEHHE KUBBIX OpraHmn3MoB Ha 3emiie B
IpoIlecce DSBOMIOUMH. AHTPONOT€HE3 M €ro  3aKOHOMEPHOCTH.
JlokazaTenbCcTBa POJCTBA YEIOBEKAa C MIICKONUTAIOMIMMH >KUBOTHBIMU.
Okosorndyeckue (GpakTopbl aHTPOIIOTeHEe3a: YCIOKHEHHE MOITY ISIIMOHHOM
CTPYKTYpbl ~ BHJIa, MW3TOTOBICHHE OPYAMH TpyZda, NEpexox OT
pacTUTEJIIFHOTO K CMEIIAaHHOMY THIY ITUTaHHs, WCIOJIb30BaHUE OTHS.
[TosiBiieHHE MBICTUTENBEHON JAEATEIBHOCTH W WICHOPA3JIeNbHON pedw.
ITpoucxoxnenue. DxocucteMbl [IpenMer U 3a/1a4u 3KOJIOTHH: yUeHHE 00
9KOJIOTMYECKUX (aKTOpax, yUeHHE O COOOLIECTBAX OPraHM3MOB, yUCHHUE O
6uocthepe. Dkonorudeckue (HaKTOpbl, OCOOCHHOCTH WX BO3JCHCTBUS.
Dkoyioruyeckasl XapakTepucTHka Bujaa. I[loHsATHE 00 3KOJIOTHYECKUX
cuctemax. llemu mnuranus, Tpoduueckue ypoBHU. buoreomeHo3 kak
Kocuctema. buochepa — rimobanbpHas skocuctema. Ydenme B. M.
Bepnanckoro o Owmochepe. Pomp xuMBBIX opraHusmMoB B Omocdepe.
buomacca. buonormueckuii KpyroBopoTr (Ha  TpHMeEpe KpyroBopoTa
yrepona). OCHOBHBIE HamlpaBlIeHWS BO3JCHCTBHS — 4YelOBeKa Ha
6uoctepy. TpaHcopmamust €CTECTBEHHBIX OKOJOTHYECKHX CHCTEM.
OCOOCHHOCTH arpo3KOCHCTEM (arpoIeHO30B).

[Tpumeuanue: T — rectupoBanue, P — nanncanue pedepara, ¥ — ycrusiii onpoc, KP — konrposnbHas pabora
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2.4.2. 3aHATHS CEMMHAPCKOT0 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 nBUKEHHS TeJa MO AEHCTBUEM MOCTOSIHHOM
cunbl. M3yueHume 3akoHa COXpaHEHUsT HUMIIyJIbca W
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
KHUCIOT U ocHOoBaHuil B ceete TO/]. OOmas 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.
Pa3MHOXXeHHEe OpraHu3moB, ero ¢GopMbl U 3Ha4YEHHUE.
WuauBuayanbHOe pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma
(onTorene3). OpranusmMm — enuHoe Ienoe. MHorooopasue
opranu3mMoB. ['unoressl MPOUCXOKACHUS KU3HU.
VYCi0)KHEHHE KUBBIX OPraHM3MOB Ha 3€MJI€ B IPOLECCE
ABOJIIOLIMU. AHTPONOreHe3 U €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 npodeccun

2 ®dusuka B npodeccuu (3HaueHre GU3UKU MPU OCBOCHUU Mpodeccrn)
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 HproTOH — co3aaTenb KJIacCuuecKoi (hrU3uKH

8. CuJibl B IPUPOJIC U TEXHUKE

9.YnpTpa3ByK U €ro UCMOJIb30BAHUE B MEJIUIIMHE 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 COeIUHEHUS METAIJIOB M HEMETAJLIOB B IPUPOAE U XO35IMCTBEHHON
NEeATEIbHOCTH YEI0BEKa

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

Ilo 6uonocuu

1.Bupycbl — B030ynutenu HHGEKIIMOHHBIX 3a00JIEBaHUIA

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 NPOUCXOXKICHUS KU3HU

6.I'mobanbHbIe U3BMEHEHUS B OMOc(epe Mo BIUSHUEM JIESITEIIbHOCTH YeJIOBEKa

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

CamocTtosTenpHass paboTa ydamuxcsl sBIsIeTCS BakHeniend hopmoi yudeOHo-
BOCITUTATEIHHOTO MPOIIecca.

OcHOBHasI 1IeJIb CAMOCTOSITEILHOM pPabOThl MPU M3YYCHHH TUCHUTIIMHBI —
3aKpEeNUTh TEOPETUYECKHE 3HAHUS, TOJYUYCHHbIE B XOJ JICKIIMOHHBIX 3aHSATUH, a
Takke CHOPMHPOBATH  MPAKTUYECKHE  HABBIKM  MOATOTOBKM B 001acTu
€CTECTBO3HAHMSI.

CamocrosTenpHass paboTa ydamuxcs B IPOIECCE OCBOCHUS JHCIMILIAHBI
BKJIFOYACT:

- U3y4eHNEe OCHOBHOMW W JOTIOTHUTEIIBHON JIMTEPATYPHI TIO TIPEAMETY;

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

- paboTy C SNEKTPOHHBIMH YYEOHBIMU PECYpPCaAMU;

- U3y4YeHNEe MaTEePHAJIOB MTEPUOIUYECKON TIeYaTH, UHTEPHET 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 pa6OTLI

Paszmen 1. dusnka
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1 MexaHnuka

2 MonekynsipHast (uznka
U TEPMOAMHAMHUKA

3 DekTpoauHAMHUKA

4 CtpoeHne aTomMa u
KBaHTOBas (hU3MKa

5 DBOJIONNS BCEIIEHHOH

1. Caenko, Ombra EprenneBna. EctectBo3nanue [Tekct] : yueOHOE
nocobue Al HUCHONB30BaHMA B y4eOHOM mpolecce 00pa3oBaTeNbHBIX
yupexaeHuit, peanusytoumx nporpammel CIIO / O. E. Caenko, T. II.
Tpymmna, O. B. ApytionsH. - 6-¢ usn., crep. - Mocksa : KHOPYC, 2018. -
364 c. : un. - (Cpeanee npodeccroHanibHOe 00pa3oBanue). - bubmwmorp.: c.

363-364. - ISBN 978-5-406-06475-7

2. CmupHnoBa, M. C. EcrectBo3Hanue : yueOHUK U npakTtukyMm st CI10 / M.
C. CmupnoBa, M. B. Hexmiogosa, T. M. CmupnoBa. — M. : U3narenscTBO
IOpaiit, 2016. — 363 ¢. — (Cepus : IIpodeccronansHoe 0Opa3oBaHHe). —
ISBN  978-5-9916-6853-8. — Pexum gocryma :  Www.biblio-
online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A.

3. Kysnernos, C.1. CnpaBounuk 1o ¢usuke : yaedOHOe mocodune /

C.N. Ky3nenos, K.W. Porosun ; MunancrtepctBo odbpazoBanust Poccuiickoit
Oenepannu, OenepanbHoe rocyAapCTBEHHOE aBTOHOMHOE 00pa30oBaTeIbHOE
yapexJieHHe BhICIIero oopasoBanus «HarmoHa bHBIN HCCIeT0BATEIbCKHMA
Tomckuli rocy1apCcTBeHHbIN yHUBEpcUTET». - ToMck : M3aaTenbeTBo
TomMckoro moMMTeXHUIECKOTo yHuBepcuteTa, 2014. - 220 c. : ui., Tabi., cXeM.
- bubmmorp. B xH.. - ISBN 978-5-4387-0443-0 ; To e [ D7IeKTpOHHBII
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=442117

Pazpen 2. Xumusa

OCHOBHBIE TTIOHATHSI U
3aKOHBI XUMHUU

[Tepunonnueckuii 3aK0H

CtpoeHne BemecTBa

Boga. PactBopbl

XUMHUYECKUE PEAKIIUH

Knaccuduxarms
HEOPTaHUYECKUX
COEIMHEHU N

MerTajisl 1 HeMeTaJlIbl.

YrieBo10poabl.

Kucnopoaconepkamiue
OpraHHYECKHUE BEIIECTBA

A3zotcoaepkaiue
OpraHUYeCcKHe
COCIUHECHUS

XUMUS U )KA3Hb. XUMUS B
ObITY

1. Caenko, Onwsra EprenneBHa. EcrectBosnanue [Tekct] : ydyeOHOe
nocobue sl WCHONB30BaHHMA B y4eOHOM mpoliecce 00pa3oBaTelbHBIX
yupexaeHui, peamusytoumx nporpammel CIIO / O. E. Caenko, T. I
Tpyumna, O. B. ApytionsH. - 6-e u3z., crep. - Mocksa : KHOPYC, 2018. -
364 c. : un. - (Cpennee npodeccuonanabHoe oOpazoBanue). - bubmmorp.: c.
363-364. - ISBN 978-5-406-06475-7

2. CmupHoBa, M. C. EcrecTBo3HaHMe : yI€OHUK U MPAKTUKYM IS
CIIO / M. C. CmupHoBa, M. B. Hexmonosa, T. M. CmupHoBa. — M. :
WznarensctBo FOpaiit, 2016. — 363 ¢. — (Cepus : [Ipodeccuonanshoe
obpazoBanne). — ISBN 978-5-9916-6853-8. — Pexxum moctymna :
www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A.

3. Nxonnukosa, H.W. KoHneniuy coBpeMEHHOTO €CTECTBO3HAHHS : y4eOHOe
nocodue / H.U. MkonnukoBa. - Mocksa : Ounutu-/lana, 2015. - 287 c. -
ISBN  978-5-238-01421-0 ; To e [DnekrpoHHbIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=115158

Pasnen 3. buomorus

BBenenue

Knerka.

Opraamsm

1. CmupnoBa, M. C. EcrecTBo3HaHuE : yueOHUK U IPAKTUKYM
st CI1O / M. C. CmupnoBa, M. B. Hexmonosa, T. M. CmupHoBa. —
M. : U3narensctBo FOpaiit, 2016. — 363 ¢. — (Cepus :
[Tpodeccuonanproe odbpazoanue). — ISBN 978-5-9916-6853-8. —
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http://www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A
http://www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A
http://biblioclub.ru/index.php?page=book&id=442117
http://www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A
http://biblioclub.ru/index.php?page=book&id=115158

Bun Pesxxum noctyna : www.biblio-online.ru/book/DABC105B-3C8A-41D2-
87C8-DF9A5014641A.

2. Uxonnukosa, H.W. KoHuenuuu coBpeMeHHOT0
KOCHCTEMEL ecTecTBO3HaHus : yueOHoe nmocobue / H.M. Mkxonnukosa. - Mocksa :
IOnutn-/lana, 2015. - 287 c¢. - ISBN 978-5-238-01421-0 ; To xe
[DneKTpoHHBIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=115158

Kpome nepeuncieHHbIX UCTOYHUKOB YUYalUHUC MOXET BOCIIOJIb30BAThCS
MTOMCKOBBIMH CUCTEMaMu ceTu HTepHET 1o TeMe CaMOCTOSTEIbHON PadOThI.

JInst  OCBOEHHA JUCHUIUIMHBI H  CaMOCTOSITENIBHOTO  BBINOJHEHUS
IPEAyCMOTPEHHBIX Y4YeOHOM TMpOrpaMMoOil Kypca 3aJaHUld MOXET OBITh
MCIOJIb30BaHO ClIeyIolIee yueOHO-METOJUUECKOe 00ecTIeueHHE:

-METOANYECKHE PEKOMEHAAIMH K BBIIIOJIHEHUIO JJAOOPATOPHBIX padoT;
-METOANYECKHE PEKOMEHAAINH K CAMOCTOSITEIbHOM padoTe.

Hauanom opranuszanuu Jir000W caMOCTOSITENIbHOW padOThl TOJKHO OBITh
MIPUBUTHE HABBIKOB M YMEHHI TpaMOTHOM paboOThl C y4yeOHOM M Hay4yHOUH
JUTEPaTypord. DTOT MpOLEcC, B IMEPBYIO OuYepedb, CBSI3aH C HAXOXKICHUEM
HEOOXOAMMOM AJI YCIEIIHOIO OBJIaJACHUS YUEOHBIM MaTeprualioM JUTEPaATypO.
VYyammiics AOMKEH YMETh MOJb30BaThcs (POHAAMH OHOIMOTEK M CIIPABOYHO-
oubmuorpad@UueCKUMU U3TAHUSIMHU.
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3 OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

Jlis  W3ydeHHWsl E€CTECTBO3HAHMS MPEIYCMATPUBACTCS HUCIOJIb30BAHUE B
y4eOHOM TPOIIECCe aKTHUBHBIX U MHTCPAKTUBHBIX ()OPM MPOBEIACHUS ayJAMTOPHBIX M
BHECAYJMTOPHBIX 3aHATHH C 1EIbI0 (POPMUPOBAHHS U Pa3BUTHsI MPOQECcCHOHATBHBIX
HABBIKOB 00YYarOIINXCA.

B nmporecce 00ydeHHsT TPUMEHSIOTCS  00pa30BaTeNIbHBIC  TEXHOJOTHH
JMYHOCTHO-CATCIBHOCTHOTO,  Pa3BUBAIOIICT0O W MPOOJIEMHOT0  OOydYeHHUsI.
Oo0s3areneH 1a00PaTOPHBINA MPAKTUKYM I10 Pa3zieiaM JTACIUATITAHBI.

B yueOHOM mporiecce Hapsay ¢ TPAAWIMOHHBIMH OOpa30BaTEIbHBIMHU
TEXHOJIOTHSIMH  HCITOJIB3YIOTCS ~ KOMIIBIOTEPHOE TECTUPOBAHHWE, TEMAaTHYCCKHUC
MPE3CHTAIINH, THTCPAKTUBHBIC TEXHOJIOTHH.

3.1 O6pa3zoBaTe/ibHbIe TEXHOJOTUM NIPU NMPOBEAEHUH JIEKIUI

. Konmn.
Ne Tema Bunsl npuMeHsieMbIX 00pa3oBaTeNbHBIX TEXHOIOTHI yac
1. MexaHunka AynnoBu3yajbHasl TEXHOJIOTHS 4
MonekynsapHas n3UKa u
2 yIp ¢ AynuoBH3yalbHask TEXHOJIOTHS 4
TEepMOJMHAMHUKA
3 DNeKTpoIMHAMHKA AynuroBu3yasibHasl TEXHOJIOTHs 4
4 CrpoeHne aToMa 1 KBaHTOBAas (H3HKA|AyIHOBU3yaIbHASI TEXHOJIOTHS 2
5 OBoJIIONNS BCEIEHHOM AynuoBu3yasibHasl TEXHOJIOTHS, JIEKIHSI-AUCKYCCHS 2*
6 OCHOBHBIE ITOHATHSI U 3aKOHBI XUMHUH |AyTHOBU3YyaJIbHAsI TEXHOJIOTHS 2
7 [epuoanveckuii 3aKoH AynnoBu3yalibHasl TEXHOJIOTHs, TPOOIEMHOE N3JI0KEHHE 2*
8 CrpoeHue BenecTBa AynnoBu3yalibHasl TEXHOJIOTHs, TPOOIEMHOE N3JI0KEHHE 2*
9 Bopa. PactBops! AynnoBu3yalibHasl TEXHOJIOTHs, TPOOIEMHOE N3JI0KEHHE 2*
10 XUMHUYECKUE PEaKIHU AyIMOBH3yalbHAs! TEXHOJIOTHS, MPOOIIEMHOE H3II0KEHHE 2*
Knaccupukanus HEOPTraHUYECKUX
11 ¢ Al p AyIuoBH3yaNbHas! TEXHOJIOTUS 2
COEIMHEeHUH
12 MeTaJibl 1 HEMETAJIIbI. AynuoBu3yasibHasl TEXHOJIOTHs 2
YrieBoaopOabL. -
13 AynuoBH3yasbHas TEXHOJIOTHS, TPOOIEMHOE H3TI0KEHHE 2
Kucnopoaconepxkamue
14 pOACOAepaall AynuoBH3yasbHas TEXHOJIOTUS 2
OpraHMYecKue BellecTBa.
AzoTcozepkaliye OpraHHYeCKHe
15 Fiepriat p AynuoBH3yasbHas TEXHOJIOTUS 2
COE/IMHEeHUS
16 Benenmne AyIMOBH3yalIbHas! TEXHOJIOTUS 2
17 Kierxka. AynuoBu3yasbHasi TEXHOJIOIUS 2
18 Opraanm AyIMoBH3yasIbHas! TEXHOJIOTUS 2
19 Bun AyIMoBH3yasIbHas! TEXHOJIOTUS 2
20 OKOCHCTEMBI AyIMOBH3yasIbHAs! TEXHOJIOTHUS, JICKITHSI-TICKYCCHS 2%
3.2.00pa3oBaTe/ibHbIE€ TEXHOJIOTHHU NPH NMPOBEICHUH MPAKTHYECKHUX
3aHATUHU
Buns! mpuMeHseMbIX 00pa30BaTEIbHBIX Komn.
Ne Tema 3aHsaTHA At TIp p:
TEXHOJIOTHH qac
1  HccremoBanme  3aBHCHUMOCTH  CHIBI  TpeHHM: | JJMCKYCCHS IO TEOPETHUECKUM BOIIPOCAM. 2
CKOJIBKCHHMS OT Beca Tela. Pemmenne 3agau MHANBUYaTbHO
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2  H3mepenue Temmneparypbl BEIIECTBa B 3aBUCUMOCTH  KpyTiiblii CTOJ 1O TEOPETHYECKUM BOIIPOCAM 2
OT BpeMEHM TIIpH M3MEHEHHUSX  arperaTHbIX
COCTOSTHHH.

3  Hsyuenue 3axona Oma aJisl yuacTkKa IIeIH. Juckyccust O TEOPETHUECKUM BOIIPOCaM 2%
Pemienve 3a1au MHAMBUAYAIBHO C TPYNIOBBIM
o0cyxIeHueM

4 Hcnoms3oBanue Gporodddhexra B TEXHUKE. [Ipecc-koH(pEpEHIHS 10 TEOPETHIECKUM 2*
BompocaM. Perrenne 3a1ad MabIMy TpynIaMu

5 | TepmosimepHBIH CHHTE3 Pemmenne 3amaq MabIMA TPYIIIAMHA 2*

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

CYIIECTBOBAHUSI. Pemienve 3a1au MHAMBUIYAIBHO C TPYNIOBBIM
00CyX/ICHUEM UTOTOB

7 CrpoeHne >IeKTPOHHOW 000I0YKH aToMa. J¥cKyccHst 0 TEOPETHIECKUM BOTIPOCAM. 2
Pemenne 3a1a4 HHANBULYyaTbHO

8 Tunel XUMUYECKOH CBSI3H. Kpyrabiii cTon no TeopeTHyecKuM BoIpocam 2
Pemenue 3amau

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

10 TemuoBoii 3phexT XMMUUECKON peaKIUH. JluciyT mo TeopeTHUeCKUM BOIpOcaM 2

XUMHYECKOe paBHOBECHE. Pewienve 3a1au MHAMBUIYAIBHO C TPYIIOBBIM
00CYyXICHUEM UTOTOB

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

12 |CpoiicTBa © NpPHMEHEHHs CIHPTOB, KapOOHOBHIX | PaboTa MajpIMU rpymmmamMu 2*

KHCJIOT W CJIOKHBIX 3()UPOB.

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

14 |V3ydeHue CTpOCHHS PACTHTENBHOM W JKUBOTHOW Kpyriblif cToM Mo TeopeTndeckuM Bompocam 2

KJIETKH. Pewienve 3a1au MHAMBUYAJIBHO C TPYNIIOBBIM
o0cyxneHneM AHaJln3 KOHKPETHBIX CUTyalni

15 Opranmsm — eguHOE 1IEJIOE. Kpyrablii cTo 0 TeOpeTHYeCKUM BOIIpOCaM 2
Pemenue 3amau

16 T'mmore3s! MPOMCXOXKICHUS JKU3HH. Juckyccust o TEOPETHUECKUM BOIIPOCaM 2%

HWroro no Kypcy 32
B TOM YHCJIe MHTepPAaKTUBHOE 00y4yenue™  16*
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4 YCJOBUS PEAJIM3AIIAU IPOTPAMMBI YUEBHOM JUCIIUITINHBI

4.1 MarepuajbHO-TeXHHYecKass 0a3a, HeoOXoaMMAasi ISl OCYIIECTBJICHMS
00pa3oBaTeJIbLHOI0 Mpolecca Mno JMCHUIJINHE

Crenmanu3upoBaHHas MeOeb U CUCTEMBI XpaHEHUs (JI0CKa KJacCHast, CTOM U CTYII
YYHTEIISA, CTOJIBI M CTYJIbSl YAICHUUECKHE, MKA(BI 71 XpaHEHUS yIeOHbBIX
MOCOOUH, CUCTEMBI XpaHEHUS TaOJIUIT U TUTAKATOB);

TEXHUYECKHUE CpeICTBAa 00yueHus (paboyee MECTO yUHUTEISI: KOMITbIOTEp YUUTENS,
BUJICONIPOEKTOP, IKpaH, JuiieH3nonHoe 110);

JIEMOHCTPALIUOHHBIE Y4eOHO-HATJISIIHbIE TTOCOOMS (KOMIUIEKTHI CTEHIOB, KOMIUIEKTHI
TaOJINIL, TOPTPETHI BHIAIOIINUXCS YUCHBIX);

AJIEKTPOHHBIE CPENICTBA 00yUeHUs (KOMIUIEKTHI BUACO(PHIBMOB).

4.2 IlepedyeHb HEOOXOAMMOI0 IPOrPAMMHOIO O0ecreYeHus!

. Onepanmonnas cuctema Microsoft Windows 10 (mor. Ne77-AD®/223-®3/2017 ot
03.11.2017, kopriopaTHBHAS JINLICH3HS);

. ITaket mporpamm Microsoft Office Professional Plus (mor. Ne77-AD®/223-®d3/2017
ot 03.11.2017, xopriopaTUBHAS JIULICH3HS);

. AHTHBHpYCHas 3ammra (U3NYECKMX pabouymx cTaHuud U cepBepoB: Kaspersky
Endpoint Security qis 6usneca — Crangaptabiii Russian Edition. 1500-2499 Node 1
year Educational Renewal License (konTpakt Ne69-AD®d/223-d3 ot 11.09.2017,
KOpIOpaTUBHAS JTUTICH3M);

. 7-zip GNULesser General Public License (cBo6oaHOe mporpaMMHOe oOecrieueHue,
HE OrPaHUYECHO, O€CCPOUHO);

. Uurepuer Opaysep Google Chrome (OecriaTHoe mporpaMMHOE oOecrieueHue, He
OTPaHUYEHO, OECCPOUHO);

. K-Lite Codec Pack — yHuBepcaibHBII Ha0Op KOJIEKOB (KOIMPOBIIUKOB-
JEKOJUPOBIIMKOB) M YTWJINT JJISI TPOCMOTpa U 00pabOTKM aynuo- u Buaeodaiion
(6ecrutaTHOE MpOrpaMMHOE OOecriedeHue, He OTPaHUYEeHO, OECCPOUHO);

. WinDjView — mnporpamma mis mpocmotpa (aitnoB B ¢opmare DIV u DjVu
(cBOOOIHOE MTpOrpaMMHOE OOECIIeYeHUE, HE OTPAaHUYEHO, 0ECCPOUHO);

. Foxit Reader — mnpukiaamgHoe mporpaMMHOe oOOecreYeHne JUis MPOCMOTpa
ANIEKTPOHHBIX JOKYMEHTOB B cTanaapre PDF (OecnaTtHoe mporpammHoe
oOecrieueHune, He OrPaHUYEHO, OECCPOUHO)
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3) HEPEYEHD OCHOBHBbIX n JOHOJIHUTEJIBHBIX
NHPOPMAIIMOHHBLIX HMCTOYHHUKOB, HEOBXOJIUMbBIX [JIA
OCBOEHMUA JUCHUITVINHBI

5.1 OcHoBHas JuTEparypa

1. Caenko, Onbra EBrenneBHa. EctectBo3Hanue [Tekct] : yueOHOe mocoOue
JUIA WCIIOJIb30BaHMA B Y4YeOHOM TIpolecce OOpa3oBaTENbHBIX  YUPEKICHHM,
peanuzytoniux nporpammsl CI1O / O. E. Caenko, T. I1. Tpymuna, O. B. ApyTioHsiH. -
6-¢ u3m., crep. - Mocka : KHOPVYC, 2018. - 364 c. : un. - (Cpennee
npodeccroHabHOEe oOpaszoBaHue). - bubmmorp.: c. 363-364. - ISBN 978-5-406-
06475-7

2. CmupnoBa, M. C. EctectBo3nanue : yueOHuk u npaktukym s CIIO / M.
C. CmupnoBa, M. B. Hexmonosa, T. M. CmupHoBa. — M. : U3narensctBo IOpair,
2016. — 363 ¢. — (Cepus : IIpodeccuonanpHoe oOpazoanue). — ISBN 978-5-
9916-6853-8. — Pexum moctyma : Www.biblio-online.ru/book/DABC105B-3C8A-
41D2-87C8-DF9A5014641A.

5.2 lonosiHUTEILHAS JIUTEpPATYypa

1.BumnskoBa, E.A. ®u3uka : cOopHuk 3anau : EI'D, onumnuaasl, 5K3aMeHbI B

By3. [OJIEKTpOHHBIM pecypc]. — OmekTpoH. paH. — M.: H3pmarenscTBO
"Jlabopatopus  3Hanmit", 2015. — 339 c¢. — Pexum gocryna:
http://e.lanbook.com/book/66347

2. Ky3unenoB, C.HU. CnopaBounuk mno ¢usuke : ydeObHOe mocobue /
C.M. Ky3uenoB, K.W. Porozun ; MunucrepctBo oOpa3oBanusi Poccuiickoi

Oenepanuu, DdenepanbHoe TOCyAapCTBEHHOE AaBTOHOMHOE  00pa30BaTeNIbHOE
yupexaeHue Bbicuiero oopasoanus «HaunoHansHbI ncciaenoBarenbckuii ToMckuin
rOCy1apCTBEHHBIM  yHHBepcuTeT». - Tomck : HM3marensctBo  ToMckoro
MOJINTEXHUYECKOTO yHUBepcuteTa, 2014. - 220 c. : wi., Tabn., cxem. - bubnuorp. B
kH.. - [ISBN 978-5-4387-0443-0 ; To xe [DnekTpoHHBIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=442117

3. UxonnukoBa, H.W. KoHnenmuu coBpeMEHHOTO €CTECTBO3HAHUS : yueOHOE
nmocoboue / H.U. Ukonnukona. - Mocksa : FOautn-Jlana, 2015. - 287 c. - ISBN 978-5-
238-01421-0 ; To xKe [ DNeKTpOHHBIM pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=115158
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5.3 llepnoanyeckne u3TaHus

1. XKypnan «Yuensie 3anucku KazaHCKOro rocyJjapcTBEHHOTO YHHUBEPCHUTETA:
cepusi: EcTecTBEHHBIE HAYKI

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

3. Kypnan «Duszuka 3eman»

4. Kypnan «Xumus u xu3Hb XXI BeK»

5. ba3sl gannbix kommnanuu «Mcet Beroy (http://dlib.eastview.com).

5.4 IlepeyeHb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAIUMOHHON CceTH
«HTEpHET», HEOOXOAUMBIX [IJISI 0CBOEHMS TUCIUIINHBI

1. MunucrepctBo  oOpasoBaHusi W  Hayku  Poccuiickoii ~ Pepepauuu
(http://MmunOOpHAYKH.pD/);

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

3. Undopmanmonnas cucrema "EnmHoe OKHO joctynma K o00pa3oBaTelbHBIM
pecypcam" (http://window.edu.ru/);

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

5. denepanbHbIN LEHTP MH(OPMAIMOHHO-00pa30BaTEbHbBIX pecypcoB
(http://fcior.edu.ru/);

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

7. Ilpoext I'ocymapcTBeHHOTO HHCTUTYTa pycckoro sizbika uMeHu A.C. Ilymkuna
"Oo6pa3zoBanue Ha pycckom" (https://pushkininstitute.ru/);

8. Hayunas snekrponnas ouonmoreka (HOB) (http://www.elibrary.ru);

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

10.Ku6epJlenunka (http://cyberleninka.ru/).

11.CnpaBouno-uHpopmanrorHblit mopran "Pycckuit s3uik" (http://gramota.ru/);

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

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

14 Koncynerant Ilmtoc - cnpaBodHasi mpaBoBasi CUCTEMA (OCTYI MO JIOKAJIbHOM
CETH)

22


http://dlib.eastview.com/
http://минобрнауки.рф/
http://минобрнауки.рф/
http://минобрнауки.рф/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ucheba.com/
https://pushkininstitute.ru/
http://www.elibrary.ru/
http://нэб.рф/
http://cyberleninka.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/

6 METOJAUYECKHUE YKA3AHUSI OBYUAIOLIUMCS IO OCBOEHMIO
TV CHUTILIAHBI

VYyamuecs sl TOJTHOLIEHHOTO OCBOEHUSI yueOHOro Kypca «EcTecTBO3HaHUE»
JOJDKHBI COCTABJISITh KOHCIEKTHl KAaK NPH NPOCIYIIMBAHUM €ro TEOPETUYECKOU
(JlekuMOHHOW) 4YacTW, TaK M MpPU TMOATOTOBKE K IPAKTUYECKUM 3aHATHUSM.
XKenarenpHo, YTOOBI KOHCIIEKTHI JIEKIIUHA U CEMUHAPOB 3alIUCBHIBAJIUCH B JIOTUUECKON
MOCJIEI0BAaTENIbHOCTH M3YYEHHS] Kypca M COAEPX aJUCh B OJHOM TETpagu. ITO
oOecrieynT 0OoJiee MOJHYI MOArOTOBKY KaK K TEKYIIMM Y4€OHBIM 3aHATHUSIM, TaK U
CECCMOHHOMY KOHTPOJIIO 3HAHUM.

CamocrosTenbHas padoTa yyaniuxcs sIBIsSeTCS BaxxHenen (popmoil yueOHO-
MO3HaBaTeIbHOrO TMporecca. Lleab 3agaHuil I CaMOCTOSITENIbHOM paOOThl —
3aKpPENUTh M PACIIMPUTH 3HAHMS, YMEHUS, HAaBBIKH, MPUOOPETEHHBIE B pPE3yJbTaTe
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 YMEHHUUA TPaMOTHOM paboThl ¢ y4uyeOHOM U Hay4dHOU
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, PEKOMEHAYEMBI MO y4eOHOW NHUCLUMIUIMHE; 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 TMpenojaBaTeilb B IMEPBYI0 OuyepeAb OLEHUBAET OOOCHOBAaHHOCTh U
OPUTHHAJIBHOCTh BBIBOJIOB. B MHChMEHHOM paboTe MO TeMe 3aJlaHMs Yydaliuhcs
JNOJDKEH IIOJJHO W BCECTOPOHHE pPAacCMOTPETh BCE ACHEKTbl TEMbI, YETKO
chOopMyJIMpPOBATh U APIryMEHTUPOBATH CBOIO MO3UIHUIO MO MCCIEAYEMbIM BOIPOCAM.
BbiOOp KOHKpETHOro 3ajaHus Uil  CaMOCTOSITENIbHOM  paOOThl  MPOBOAUT
[IPENOAABATENb, BEAYLUIUN IPAKTUYECKUE 3aHATHSA B COOTBETCTBUU C IIEPEUHEM,
YKa3aHHBIM B IUIAHAX NPAKTUYECKUX 3aHATUM.

Obwue npasuna 8bINOIHEHUS NUCLMEHHBIX pabom

Ha mnepBoM 3aHATHM CTYJEHTHI JOJDKHBI ObITh MNPOUMH(DOPMHUPOBAHBI 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€ CHOCKM TILATEIBHO 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 UyXKHe Haeu 0e3 yKa3aHUs MEPBOMCTOYHHKOB (ITO KacaeTcs W
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 OBbITh cocTaBiieH B coorBeTctBuM ¢ ['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 MOMOJHUTEIBHBIM MAaTEPUATIOM 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 MIPETO/IaBATEIIEM.

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

O6bem pedepara — He meree 10 crpanun hopmarta A 4.

Pedepar nomkeHn uMeTh (TUTYIBHBIN JIUCT, COJEPKaHUE, TEKCT JTOHKEH 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 TMpencTaBieHuss pedepara corjacHO yCTaHOBIEHHOMY Tpaduky (6e3
YBOKUTEJILHOW MPUYUHBI), yUaluiicss 00si3aH MOArOTOBUTEL HOBBIN pedepar.

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

Cnaua pedepara npernojaBaTeinto o0s13aTeNbHa.
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7.0HEHOYHBIE CPEACTBA JJIAA KOHTPOJIA YCIIEBAEMOCTH

7.1 Ilacniopt ¢oHIAa OLIEHOYHBIX CPECTB

Ne HanmeHnoBanue o1ieHOYHOTO
KonTponupyemsle pasznesnsl (TEMbl) TUCIUTUTMHBI
/o cpencTBa
Pa3nen 1. dusuka
1 Mexauuka IIpakT. 3ananus
2 MonekynsipHasi GU3HKa U TEPMOJMHAMHKA [Ipakt. 3ananus
3 DJIEKTPOAMHAMHUKA IIpakT. 3ananus
4 CrtpoeHue aToMa U KBaHTOBasi pU3UKa IIpakt. 3ananus
5 DBOJIOIUS BCEJIIEHHOM [TpaxT. 3ananus
Paznen 2. Xumus
6 OCHOBHBIE IOHATHUS U 3aKOHBI XUMHH Kouncnekr
7 [Tepuonnueckuii 3aKOH Koncnekr
8 CtpoeHue BelecTna [TpaxT. 3ananus
9 Bopa. PactBopsl [Ipaxr. 3a1anus
10 | Xumuueckue peakiuu IIpakT. 3a1aHus
11 | Knaccudukanus HeOpraHu4ecKuX COeIMHEHUN [TpaxT. 3ananus
12 Mertamibl 1 HEMETAJUIEI ITpakT. 3amanus
13 | YraeBomopo bl [TpakT. 3amanus
14 | Kucnopojacoaepskaiiyue opraHn4ecKrue BeIecTBa. [Tpakt. 3ananus
15 | AzoTconepikalniye 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 00yYeHUsA

KOoHTposlb ¥ OIIGHKa pPE3yJbTaTOB OCBOCHHUS
OCYIIECTBJISICTCS TIPEToiaBaTesieM B IPOIECCEe MPOBEACHUS TPAKTHYCCKUX padoT,
TECTUPOBAHMS, COOECEOBAHUS IO pe3yIbTaTaM BBITIOJIHCHHSI JTAOOPATOPHBIX padoT,
a TaKXKe pelieHus 3a/1a49, COCTaBJICHUS paboYuX TaOIHUI] U TTOATOTOBKH COOOIICHHUI K
yYpOKy. 3HaHUS CTYJCHTOB Ha MPAKTHUUYECKHX 3aHSATHUSX OIICHUBAIOTCS OTMETKAMHU

«OTIIMIHO», «XOPOIIO», KYAOBJICTBOPHUTCIIbHO» U «HCYAOBJIICTBOPUTCIILHO.

00s3aTeNbHOM  JIMTEPATypbl, 3HAKOMCTBE C
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OrneHka «OTIAUYHO» BBICTABISACTCA, KOTJA CTYACHb IIOKAa3bIBACT TIyOOKOE
BCECTOpPOHHEE 3HAaHHME paszjeia IUCHHUIUIMHBI, 00S3aTCIBbHON W JIOTOJHHTCIHHOM
JIATEPATYPBbI, APTYMEHTUPOBAHO U JIOTUYECKU CTPOMHO H3JaracT MaTepuall, MOXKET
MIPUMEHATH 3HAHUS JJIs1 aHAJIN3a KOHKPETHBIX CUTYaLlUi.

OleHKa «XOpOIIO» CTaBUTCS MPU TBEPABIX 3HAHUSX pasziena AUCHUILIMHBI,
JIONTOJITHUTEIbHON

y4eOHOM  JAUCHUTUIAHBI

JIATEPATYPOH,



APryMCHTHUPOBAHHOM H3JIOJKCHUMU MATcpuajgda, YMCHHU IIPUMCHUTL 3HAHHA OJIA
dHaJIN3a KOHKPCTHBIX CHTyaHI/Iﬁ.

Onenka «YOOBJICTBOPUTCIIBHO)» CTAaBUTCA, KOra CTYACHT B OCHOBHOM 3HACT
pa3acia JTUCHUINIINHBI, MOKCT IIPAKTUYCCKHU IIPUMCHUTDb CBOXU 3HAHUA.

OnenHka

«HCYOOBJICTBOPUTCIILHO»

CTaBHUTCA,

Korga CTYACHT HC OCBOUI

OCHOBHOTI'O COACPKaHUA ITPEAMCTA U ci1abo 3HaeT I/IBYIIaGMBIﬁ pasacia AUCHUIIIINHEL.

7.3 OueHouHbIe CPpeACTBA JAJI NPOBEACHUS TeKYIlel aTTecTaluu

B nanHoM pasgesie mpuBoAATCS 00pa3ubl OLEeHOYHBIX cpeacTB. IloaHblil
KOMILJIEKT OIEHOYHBIX CPeACTB NPUBOAUTCH B DOH/Ie OLIEHOYHBIX CPEICTB.

Texymuii KOHTPOJIb NPOBOAUTCS B (hOpMeE:
-(pOHTaIBHBIN OIPOC

-UHJUBUAYaIbHBIA YCTHBIN OIIPOC
-MIUCHbMEHHBIN KOHTPOJIb
-TE€CTUPOBAHKE 10 TEOPETUIECKOMY MaTepualy
-npakTHyeckas (JiaboparopHas) padora
-3amuTa pedepara
-3aI[1Ta BHINOJIHEHHOTO 3aJaHus

dopma [IpakTuueckuit Jlnunble KauecTBa Tpnvepet
aTTecTaluu 3uanus Ymenna OmBIT (BTaJCHUE) | CTYICHTA OCHOMHBIX
CpeACTB
VYcerHbil KonTtpons 3HaHMH OreHKa yMEHUS Orenka HaBBIKOB | OreHKa KonTtponsHsie
(MMCBMEHHBIH) | MO OTIpe/IeIEHHBIM pasnuyarb paboTsI C CHOCOOHOCTH BOIIPOCHI 110
orpoc no | mpobiemam KOHKpETHBIE JUTEPATyPHBIMH OTIEPaTUBHO U TeMaM
TeMam MOHATHUS HUCTOYHUKAMHU Ka4yeCTBEHHO MPUIIAraroTCs
OTBEYaTh Ha
TIOCTaBJICHHBIE
BOIIPOCEHI
Pedeparsr KoHuTponb 3Hanmit OueHka yMeHHst Ouenka HaBblkOB | OueHka Tembl
TI0 OTIPE/ICIICHHBIM pasiuarb paboTsI C CIOCOOHOCTH K pedeparos
npobiremam KOHKpETHBIC JIUTEpaTypHBIMH CaMOCTOSATENILHOM | MpHIIaratoTcs
MOHSATHS HCTOYHUKAMHU paboTe n aHaIU3y
JUTEPaTYpPHBIX
HCTOYHUKOB
[Ipaxtryeckne | CMBICT HOHSATHIA: OrnmceBaTs U Hasbikamu: Orenka Tewms! pabot
paboThI €CTECTBEHHOHAYYHOE | OOBSICHSTH OITUCAHUS U CIOCOOHOCTH MIPUIIATaroTCs
SBIICHHUE, THUIIOTE34, €CTECTBCHHOHAYYH | OOBSICHEHHS OTIePaTUBHO U
3aKOH, TEOPHS, bIe SIBJICHUSA U €CTECTBCHHOHAYYH | Ka4eCTBEHHO
BEIIIECTBO, CBOICTBA TET: BIX SIBJICHUH U pemaTsb
B3aMMOJICHCTBYE, JIBIKEHUE CBOCTB Tel: MOCTaBJICHHbBIE HA
ANIEKTPOMarHUTHOE HeOEeCHBIX TeN 1 JBIDKEHUE MPAaKTUYECKHUX U
TI0JIe, BOJIHA, JOTOH, | MCKYCCTBEHHBIX HeOeCHBIX Tel 1 71ab0paTOPHBIX
aToM, aTOMHOE PO, | CIyTHHKOB 3eMJIM; | MCKYCCTBEHHBIX paborax 3agauu 1
HOHU3UPYIOLINE CBOIICTBa ra3os, CITyTHUKOB 3€MIIM; | apryMEHTHPOBaTh
U3JTy4eHus], IUIAHETa, | SKUJIKOCTEN U CBOIICTBA ra3oB, pe3yabTaThl
3Be3/1a, TAJIAKTHKA, TBEPIBIX TE; KHUAKOCTEH U
Bcernennas; SNIEKTPOMArHUTHY | TBEPABIX TEI,
9KOJIOTUYECKHE 10 MHYKIIUIO, JNEKTPOMATHUTHY
ACTICKTBHI pactpocTpaHeHHe | 10 HHAYKIIWIO,
UCTIONIb30BaHUSA SIIEKTPOMATrHUTHBl | PAacHpOCTPaHCHHE
YTIIEBOJOPOAHOTO X BOJIH; BOJIHOBBIE | 3NIGKTPOMArHUTHBI




CBIpbsl. 3HaHUE
CTPOCHHUS KIETOK,
OCHOBHBIX
croco0oB
Pa3sMHOXCHHUS
OpTaHHU3MOB,
CTaJli OHTOTCHE3a
Ha MpUMepe
YeNoBeKa, IPUYHUH,
BBI3BIBAIOIIUX
HapYIICHUS B
pa3BUTHH
OpPTaHU3MOB.
3HaHNE COCTaBa,
CTPOCHHUS M 00X
CBOMCTB
BaYKHEHIITHX
KJIaCCOB
HEOpPTaHUYECKUX H
OpraHu4YeCcKuXx
COEIMHEHUM,
I/ICKyCCTBeHHI)IX nu
CHUHTCTHUYCCKHUX
TIOJINMEPOB.

CMBICIT
€CTECTBCHHOHAYYHBI
X 3aKOHOB
KJIaCCHYECKOM
MEXaHUKH,
BCEMHPHOTO
TATOTCHUS,
COXPAHEHUS DHEPIUU
HAMITYJIbCA U
ANIEKTPUIECKOTO
3apsa,
TEPMOIMHAMHUKH,
ANEKTPOMATrHUTHON
HHIYKIHH,
¢dotoaddexra;
KOJIMYECTBEHHBIX
3aKOHOB XUMHH
Ileprommueckuii
3aKOH
J.N.Menpneneesa
BKJIa]l POCCUHCKUX U
3apyOeIKHBIX
y‘IeHBIX, OKa3aBIIIUX
HauOOJIbIIICE
BJIMSIHUE Ha pa3BUTHE
€CTECTBO3HAHUS

CBOWCTBA CBETA;
W3ITy9eHUE U
TOTJIOIICHUE CBETa
aToOMOM;
thoToaddext;
YcraHaBImBaTh
3aBHCHMOCTD
CBOMCTB
XUMUYECKHUX
BEIIIECTB OT
CTPOCHUS aTOMOB
o0pa3yronmx ux
XUMUYECKHUX
3JICMEHTOB.
OOBICHATH
3aBHCHMOCTD
CBOMCTB BEIIIECTB
OT UX COCTaBa U
CTpOCHUS
KPHUCTALUTHUCCKUX
pElIeTOoK.
OOBICHATH
XUMHAYECKHE
SIBIICHHS,
MIPOUCXOSIINE B
npupoze, ObITy U
Ha TIPOU3BOJICTBE.
OueHuBaTh
BIIMSIHHE
XUMHYECKOTO
3arpsi3HEHUS
OKpy Karomein
cpelnbl Ha
OpraHu3M
YyeJ0BeKa 1
JIPYTHE KUBBIC
OpTaHU3MBL,
aHAIM3UPOBATh U
OILICHUBATH
pa3IHJIHbIC
THUIIOTE3bI
MIPOUCXOMKICHHSI
JKA3HU Ha 3emiie;
MIPOBOTUTH
oIrcaHue ocooei
OJIHOI'0 BHJA I10
MOP(hOJIOTHIECKO
My KPUTEPHIO.
O1myaTh
TUIOTE3BI OT
Hay4HBIX TEOPHIL.
Jlenath BBIBOZBI HA
OCHOBE
9KCIEPUMEHTAIIHH
BIX JIAHHBIX.
[TpuBoauTH
MPUMEPBI,
[TOKA3bIBAOLIHE,
YTO: HAOJIFOICHHS 1
IKCIICPUMEHT
SIBJISIFOTCSI OCHOBOM
JUTSL BBIZBIOKEHUS

X BOJIH; BOJIHOBBIC
CBOJICTBA CBETA;
W3ITy9eHUE U
TIOTJIOIIEHHE CBETA
aTOMOM;
(botoaddexT;
YcraHoBIIeHUS
3aBUCUMOCTH
CBOMCTB
XUMHAYECKUX
BEIIECTB OT
CTPOEHUS aTOMOB
00pa3yIoIIUX UX
XAMHYECKUX
2JIEMEHTOB.
OOBsIcCHEHNS
3aBHCUMOCTH
CBOJCTB BEIIECTB
OT MX COCTaBa U
CTPOEHUS
KPHUCTATHUECKUX
peleToK.
OObsicHEHHS
XUMHYECKUX
SIBJICHUH,
MIPOUCXOIAIINX B
pupoje, OBITY H
Ha TIPOU3BOJICTBE.
OneHuBaHug
BIIMSTHHS
XUMHAYECKOTO
3arpsI3HEHUS
OKpYy>Karouiei
Cpelbl Ha
OpTraHu3M
YeJI0BEKA U
JPYTHUE KUBBIC
OpTaHU3MBL
aHaJIM3a 1
OIIEHMBaHMS
Pa3IHIHBIX
TUIIOTE3
TPOUCXOXKICHHS
JKM3HH Ha 3eMJIe;
MPOBEACHUS
OIMCaHus 0CcO0eH
OJHOTO BHJA IT0
MOpP(OIOTHIECKO
MY KPUTEPHIO.
OTJIM4HS THIIOTE3BI
OT HAayYHBIX
TEOpHIL.

Jenarb BBIBOJIBI HA
OCHOBE
SKCIIEPUMEHTAIbH
BIX JIAHHBIX.
IIpuBoauTh
MPUMEPBI,
TTOKa3bIBAOIIINE,
YTO: HAOIIOICHUS K
SKCTICPUMCHT
SIBJISIFOTCSI OCHOBOM
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THIIOTE3 U TEOPHii,
THO3BOJISIOT
TIPOBEPUTH
UCTUHHOCTB
TEOPETUYECKHX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast Teopust 1aeT
BO3MOYKHOCTb
OOBSCHATD
W3BECTHBIC
SIBIICHUST IPUPO/IBI
Y Hay4yHbIe (QaKThI,
HpecKa3bIBaTh
eIlIe HeU3BECTHBIC
SIBIICHYS

JUTS BBIABIDKCHUSI
THUIIOTE3 U TEOPUH,
TIO3BOJIIOT
TIPOBEPUTD
HCTUHHOCTB
TEOPETUYECKHUX
BBIBOJIOB;
€CTECTBCHHOHAYYH
as Teopus 1aeT
BO3MOXHOCTB
OOBSICHSIT
W3BECTHBIE
SIBIICHUS IPUPOIBI
1 HAy9IHBIE (haKThL,
TIpeCKa3bIBaTh
ellle HeU3BECTHBIE
SIBIICHUS

TectupoBanue

KoHuTponb 3Hanmit
TI0 OTIPE/ICICHHBIM
mpobiemMam

OueHka yMeHUs
pa3nuJartb
KOHKpPETHBIE
MMOHATHSA

O11eHKa HAaBEIKOB
JIOTHYECKOTO
aHaiau3a u
CHHTE3a NpHU
COMNOCTaBJICHUU
KOHKPETHBIX
MOHATHI

OueHka
CII0COOHOCTH
OTIePaTUBHO U
Ka4eCTBEHHO
OTBEYaTh HA
[IOCTABJICHHBIE
BOTIPOCHI

Bomnpocsr
TIPUJIATAI0TCS

IIpumepHbIe TeCTOBbIE 3aJaHUA

10 gl!I/ISI/IKCI

1. IIponiecchl, KOTOPBIE XapaKTEPU3YIOTCS OMPEEIEHHON TTOBTOPSIEMOCThIO BO BpEMEHHU

1. BoyHA

2. TiepeMelnieHue
3. KoJiebaHus
4. umnynbc

2. BennunHa A B ypaBHeHnn =& rbég

1. ammutyna
2. 4acTtoTa
3. mepeMenieHue

4, nMKINYecKas 4yacToTa

3. Benmunna @ B ypapHeHnn —7& g

1. MakcumanpHas 3JeKTpOHHAsi EMKOCTh P-TIOyPOBHS paBHa

1. ammmmryna
2. yacrtora
3. mepemelieHue
4. uuKIAYeckas 4yacTora
10 XUMHU
1).2 2) 4;
3) 6; 4) 8.

2. DIIEeKTPOHHOE CTPOEHUE HEUTPATILHOTO aTOMa JeJie3a COOTBETCTBYET KOH(UTypaluu
a) 1s? 25°2p®3s23p®3d°4s?;
6) 1s% 2572p°3s%3p°3d?;

B) 1s% 25°2p°35%3p°3d’4s;




r) 1s? 25%2p°®3s23p°®3d°4s4p™.

3. Kakoe yTBep:xieHue omnO0oYHO?

1) 'maBHOE KBaHTOBOE YMCIIO N OMPEAEIAET FHEPIUI0 OPOUTANIN U IPUHUMAET 3HaUEHuUs 1,
2,3...00.

2) CornacuHo npuHiuny Ilaynau Ha kax10il aTOMHON OpOUTAIN MOYKET HAXOJUTHCS HE
Oosee ABYX 2JIEKTPOHOB C aHTHUIIAPAIUIETbHBIMU CIIMHAMU.

3) B cooTBeTCTBUU C 3JIEKTPOHHBIM CTPOCHHUEM aTOMOB CEJIEH U XpPOM OTHOCSITCS
COOTBETCTBEHHO K P- U d-31eMeHTaM.

4) Atombl hochopa B OCHOBHOM COCTOSIHUM UMEIOT OJIMH HECIIAPEHHBIN 31EKTPOH.

110 OMOJIOTHH:

1. DHepreTHueckas, 3anacaroomas, 3allluTHas1, CTPOUTENbHAs, PETYJIATOPHAs — 3TO

GhyHKIHM...
1. munuaoB 2. OENKOB
3.yriaeBojioB 4. ButaMUHOB

3. I'moGyna — 370 ... CTpyKTYypa OCJIKOB.

1. mepBuyHas 2. Bropuunas

3. TpeTuyHas 4. YeTBepTuuHas

3. Kietku ¢ xopoio ohopMIIEHHBIM SIAPOM
1. aykapuoTsI 2. 'ameTsl

3. aHa’poOBI 4. [IpokapHOThI

IIpuMepHbIe BONPOCHI ISl IPOBEIEHUS YCTHOTO ONpoca (KOHTPOJbHBIX PadoT)
1.MeToapl HUTOJIOTUHN

2. Knerounas teopus T. llIBanHa

3.OCHOBHBIE MOJ0KEHUSI COBPEMEHHOM KIIETOYHOU TEOPUU
4. X¥UMHUYECKHE DIIEMEHTBI KIETKH

5. XuMU4YeCcKHUe BEIIeCTBa KICTKU

6.Bona u e€ poisb B KIIeTKe

7. MuHepanbHbI€ BEUIECTBA U UX POJIb B KIIETKE

8. YTJIeBOIbI ¥ UX POJIb B KU3HEICITCIIBHOCTH KIETKH
9.JIunupl 1 UX POJIb B )KU3HEAEATEILHOCTH KIIETKU

10. Ctpoenue u pyHKIHUN OETKOB

11. HyknenHoBbIE KHCIIOTHI

IIpuMepHBIe BONPOCHI I KOHTPOJIA CAMOCTOATEIbHOM padoThl

Ilo gusuxe:

1 . Merponorus B mpodeccun

2 ®usuka B mpodeccun (3HaueHne HU3NKHN MPU OCBOCHUU TPOPECCHH)
3. IlorpemHocty u3mMepeHui

4. CKOpOCTH B IIPUPOJE U TEXHUKE.

5. N'anuneo [Nanuneil — ocHoOBaTeNlb TOUHOTO ECTECTBO3HAHUS

6. 3HaueHue OTKpbITUH [ "anues
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7. Vilcaak Hpl0TOH — co3/1aTenb KIacCHIecKoi pu3nKu

8. CuJiibl B IPUPOJIE U TEXHUKE

9.YIbTpa3ByK U €ro UCMOJIb30BAHUE B MEAUIIUHE U TEXHUKE

10.PaqroakTUBHBIE U3ITyYEHUS U UX BO3ICHCTBHUE HA )KUBBIE OPTAHU3MBbI

Lo xumuu:

1.Baxxueiinire coeAMHEHHS] METAJUIOB U HEMETAJNIOB B IPUPOJIE U XO3SHCTBEHHOM
JESITEIbBHOCTH YeJI0OBEKa

2. [IpupoaHbie UCTOUYHUKH YTIIEBOAOPOJIOB

3. Baxkueiime coeJuHEHUSI METAJJIOB U HEMETAJUIOB B IPUPOJE U XO3SHCTBEHHOM
JESITEIbBHOCTH YeJI0OBEKa

4. Kpucraminyeckue peleTKy BEIECTB ¢ Pa3IMuYHbIMU BUAAMH XUMUYECKOH CBS3H
5. Poiib B KJIeTKE HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB

Ilo buonoeuu:

1.Bupycbl — Bo30yauTenu HHOEKIIMOHHBIX 3a00JIeBaHII

2.Bupyc ummyHnoaeduinra yenoeka (BHUY). Ipodunakruka BUY-undexnmnm

3. 'eneTnueckue 3aKOHOMEPHOCTH CEJIEKIIUU

4.Yyenue H.W. BaBuioBa o 1ieHTpax MHOTr0O0Opa3usi ¥ MPOUCXOKACHUS KyJIbTYPHBIX
pacteHui

5.I'unoTe3bl MPOUCXOKACHUS KUZHU

6.I'mo6anbHbIe H3MeHeHus1 B Onocdepe o1 BIUsSHUEM ACSITEeIbHOCTH YeJIoBeKa

7.4. OueHoYHbIE CPEACTB AJIsl IPOBEACHUS IPOMEKYTOYHOM aTTecTAlluN

[IpomexxyTouHas aTTecTauus

o JInunbie IIpumepsnl
dopma IIpakTuueckuii
3HaHuA Ymenus KagecTBa OIIEHOYHBIX
aTTecTann OTIBIT (BJIAJICTH)
CTyZeHTa CpeACTB
Huddepernn | KonTpoms OueHka yMeHHst OueHka HaBbIKOB Ouenka Bomnpocsr:
POBaHHBIN 3HaHMS 0a30BBIX | NMOHUMAThH JIOTUYECKOTO CIOCOOHOCTH
N TIpUIIaraoTes
3a4er TIOJIO’KCHUH B CIIEIUATBHYIO COIOCTaBJICHUS U IPaMOTHO U
obnactn TEPMHHOJIOTHIO XapaKTEePUCTUKU YETKO U3J1araTh
€CTECTBO3HAHUS 00BEKTOB Marepuan
OueHka yMeHHs O11eHKa HABEIKOB OreHka 3amaun
pemaTh THIIOBEIE JIOTHYECKOT0 CHOCOOHOCTH MIPUIAraroTCs
3aa4d B 00J1aCTH | MBIIUICHUS IPU IpaMOTHO U
Mpo(ECCHOHATBPHO | PEIICHHUH 3339 B 9EeTKO M3JIaraTh
¥ eI TeNbHOCTH obmactu X0/ peuIeHus
mpoeCCHOHANIBHON | 3a1ad B 00yacTH
JIeSITEIbHOCTH npodeccroHann
HOM
JIeSITeIIbHOCTH U
apryMeHTHPOBa
Th pE3yJIbTaTHI
7.4.1 IlpumepHble BONPOCHI [JIA MNPOBeAeHUA  IPOMEKYTOYHOM

arrecrauuu (Aud. 3a4er)
1.  Mexannueckoe ABMKeHHE. MaTepruaibHas Touka. Teno oTcyera.
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2. Tpaekropus. Ilyts. [lepememenue. CKOpoCTb.

3. PaBHOyCKOpeHHOE MPSAMOJIMHEUHOE JBUKEHHUE. Yckopenue.
PaBHO3aMemsIeHHOE IPSAMOJIMHEWHOE IBUKECHUE.

4.  CpoOomHOoe TmajeHue Tel. YCKOpEeHHEe CBOOOAHOro majaeHus. BriusHue
YCKOPEHUU HA )KUBbIC OPTaHU3MBL.

5 PaBHOMEpPHOE ABUIKEHUE 110 OKPYKHOCTH U €r0 XapakTepuctuku. Ilepuon.

6 YrioBas CKOpoCTb. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

7. OTHOCUTEIIBHOCTh MEXaHUYECKOTO NABUKEHUS. CI0KEHUE CKOPOCTEM.

8 [TpuHuun nHepuyy. 3akoHbl HeroToHA.

9 JIBr>KeHue Tena 1noj IeMCTBUEM HECKONBKUX CHIL. CII0)KEHHE BEKTOPOB.

10. HMmmnynsc Tena. 3aMKHyTask CUCTEMA. 3aKOH COXPAHEHHS] UMITYJIbCA.

11. Bpoynosckoe asuwxenue. Juddysus. Auddys3us B )xuBoii npupoze.

12.  Pa3mepsl u maccel MoJsieKya U atomoB. [locrosinHas ABoranpo. WneanbHbii
ras.

13. Tepmoaunamuyeckue napamerpsl. JlaBneHue raza. JlaBnenue atMocgepsl.

14. Temneparypa. Tepmonunamuyeckas mkana KenbBuHa.

15. TemmneparypHas mkana Llenscus MenumuHckuii TepMoMeTp.

16. BopsHoii map B artMocdepe. AOCOIIOTHasE M OTHOCUTENbHASI BIIAXKHOCTH
BO31yxa. Touka pochl.

17.  IlpuGopsl ans ompeAesieHUs: BIAXKHOCTH BO3JyXa. | UTMEHHYECKOe 3HAuEHUE
BJIAKHOCTH BO3YXa.

18. XapaKTepHCTHKA KUJIKOTO COCTOSIHUS BELIECTBA. BIIMKHMI OPAIOK.

19. CwmauuBanue. KamwuispHocts. KanwuispHele siBieHUsT B ObITY, NPUPOJE,
OpraHU3MeE YEIOBEKA.

20. Kpucrammuueckue u amopdusie Tena. Kpucramiorpadus.

21. Ilepmommueckuii 3axoH .. Menneneena

22. Kpucraumueckue permerku

23. HonHas xumMuueckas CBs3b

24. KoBajieHTHas OJISIpPHAs U HETOJISIPHAS. XUMHUYECKAs CBSI3b

25. ArperarHble COCTOSIHHS BEIIECTBA

26.  YrieBoaopo.bl

27. Kunkue BemectBa. Hedthb

28. Tsepnoe cocrosiHue BemecTBa. JKuIKue KpucTalibl

29. Knaccudukaiys HEOpraHM4eCKUX BEIIECTB

30. Teopus XMUMHUYECKOTO CTPOCHUS OpraHndecKux coennHenuii A.M.bytieposa

31. Ilomumepsl

32.  CwmecH BelIECTB, UX COCTAaB U CIIOCOOBI pa3/iesICHUs

33. JlucmepcHbIE CUCTEMBI

34. XuMUYECKUE PEaklUU U UX KiaccupuKaius

35.  CKOpOCTh XUMHUYECKOW PEAKIINH

36. OOpaTtnMble XUMHYECKHE PEAKITUU U XUMHYECKOE PaBHOBECHE

37.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

38. XWMMYECKME UCTOUYHHKH TOKa

39. Dnekrtpoiuus
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40. IlpenenbHble U HENIPEAEIBHBIE YTIIEBOIOPOIbI

41. T'eHeTHKa YeIOBEKa

42. Cucrtema KpoBOOOpaleHHs YeloBeKa

43. BelpenurenbHas CUCTEMA YEJIOBEKa

44,  JlpixaTtenbpHas CUCTEMA YEJIOBEKA

45. 3peHue U ciyX 4eoBeKa

46. BopnHblii 6ananc U GyHKIMHU BOJbI B OpraHU3ME YEJIOBEKa

47. Bwutamunsl. bone3nu, 00ycinoBIECHHbIE BUTAMUHHOW HEIOCTATOYHOCTHIO WIIH
UX U30BITOYHOCTBIO

48. Topmonsl. Knaccudukanms u cBoiicTBa TOpMOHOB

49.  DaxTOpHI BIHSIOIINAE HA COCTOSHUE 300POBbs

50. HacnenctBenusle 3a001€BaHU

7.4.2. IlpumepHble 3a1a4u HA 1u(. 3aueT
1) KakoBa »eCTKOCTh MpPY>KHUHBI, €ciau Tpy3 maccoi 10 Kr pactsaruBaet
npyxxuny Ha 10 cm.
1000H/m
2) Kaxkoil rpy3 HyXHO MOABECUTH K NpyxuHe xk€ctkocThio 1000H/M, uTOOBI
pacTsaHyTh ee Ha 20 cM.
3) I'py3 maccoit 3 kr pactaruBaer NpykuHy Ha 5 cM. Kakum J0DKEeH OBIThH
Ipy3, KOTOPBIM PACTSHET NMPYKUHY Ha 8CM.
[Ipumepsl 3a1a4 ¥ BONPOCOB K KOHTPOJIbHOM pabOTE MO XMMUU
1) Vkaxwute, Kakoe BEIIECTBO  SBJISETCA  OKUCIUTEIEM,  KaKoe
BOCCTAaHOBUTEJIEM:
Cu + HNO;3 = Cu (NOg), + NO + H,O onpenenure kKo3hGHUIMEHTH METOAOM
AJIEKTPOHHOTO OanaHca
2) VKaxuTe, KaKoe BELIECTBO SBISETCS OKUCIUTEIEM, Kakoe
BOCCTAHOBUTEJEM:
NH; + Br, = N, + NH,Br  onpenenute x03(pGuUIIMEHTHI METOOM 3JIEKTPOHHOTO
Oastanca
3) Hanumure ypaBHEHHUE TIPOTEKAIONIECH pEaKIMi B MOJICKYJISIPHOM U MOHHO-
MosiekynspHoM Buze. OObscHUTE moueMy oOHa mporekaer? KapOonar kamus +
TUAPOKCHU Oaphs
4) Kakoi TUN KOBJICHTHOW CBSI3U — MOJISIpHAS WJIM HEMOJIIPHAS — B MOJIEKYJIaxX
cnenyromux BemectB? CO,, H,O, H,S, Cl,0; PCls? K aromam, kakux 3Je¢MEHTOB
CMeNIaloTcs 00I1IKe AIEKTPOHHbBIE TApbl B ATUX MOJIEKyIax?
Tembl MHAMBUAYAJBLHBIX IPOEKTOB

1. BunoBoii coctaB rpu6oB 1. CnaBsiHcka-Ha-Kybanu CiiaBsiHCKOTO paiioHa

2. buonorunyeckue pa3HOBUIHOCTH KalycThl B YCIOBUSX ropoja CriaBsiHCKa-Ha-
Ky6aunu

3HauYEHHE JOKJIEBBIX YEPBEN ISl INTOAOPOINS ITOYB.

W3ydeHnue u aHaiu3 BUJOBOTO COCTaBa MOMMEHHOTO (DUTOIIEHO3A T.
Cnassincka-Ha-KyOanu CnaBsiHCKOTO paiioHa

B~ w
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Onpenenenue N0y AeHHON JTMHUU

OpueHTUPOBAaHUE B MPOCTPAHCTBE

JIBr>KEeHuE 10 a3UMYTy

['ma3omepHas cheMKa MECTHOCTHU

. buonorust ¢ ocHoBaMH KOJIOTUH

10.13y4deHue 1yroBoro coooIecTna

11.N3ydenue gecHOro coodiecTra

12.0OmnpeneneHne 1MBETKOBBIX PACTCHUM

13.M3yuenne npucrnocoOJIeHHOCTH PACTEHUI K cpesie OOuTaHUs

14.OnpeneneHre HACEKOMBIX

15.Coo0111ecTBO MPECHOr0 BOA0EMA

16.Denonornueckue HaOIIOICHUS B IIPUPOJIC

17.VccrnenoBanne BIUSHUS TPAHCIOPTHBIX IOPOT Ha COCTOSTHUE PACTUTEIBHOTO
OKpOBa

18.UccnenoBanue BIMSHUS TPAHCIIOPTHBIX JAOPOT Ha hayHy

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

20.BunoBoe pazHooOpa3ue TpaBsIHUCTHIX JEKapCTBEHHbIX pacTeHuil FOro —
Bocrounoro okpyra ropoaa CnaBsincka — Ha - KyOanu

21.BunoBoii coctas crpeko3 FOro — Bocrounoro okpyra ropoga Kpacnogapa

22 Nxtuodayna pexu [Ipotoka B paitone ropona KpacHogapa

23.DaxTophl aHTPOMOTEHHOW HATPY3KH Ha TaMSATHUK TIpupo bl CooBbUHAS
poia

24 TlpuMeHeHne SAOBUTHIX JEKOPATUBHBIX PACTEHUH B KIIyMOOBOM O3€JICHEHUHN
HaceJIEHHBIX MyHKTOB CeBepo-3ananHon yactu KpacHomapekoro kpas

25.Penbed MECTHOCTH U TOPHBIE TIOPOIBI

26.13yuenne mouBbl

27 .MeTeopoioruueckue HaOII0ICHHUS

28.N3yueHure ruipoIornaeckux 0ObEKTOB CYyIIIN

29.N3yuenure u aHaiau3 BUJOBOTO COCTaBa MOWMEHHOTO (PUTOIIEHO3A T.
Kpacnonapa Pacnipoctpanenne 6ecrio3BOHOUHBIX OMOWHIMKATOPOB IMOYBHI B
Kpacnonmapckom kpae

30.Metop! U3yUdeHUs IPUPOIBI

31.HaOmronenune 3a HaCEKOMBIMU

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

33.Pa3znoo0pa3ue MuUHEpaIoB

34.BunioBoii coctaB nmoiiMeHHOro jyra p. KyOaHsb.

35.BuoBoii coctaB noiiMeHHoro Jiyra p. [Ipotoka B paiione x. bapaHukoBckuit

36.ArpOoTeXHUYECKUM OTBIT MO BRIPANTUBAHUIO JIyKa Ha TIEPO

©ooNO O
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8 JOINOJIHUTEJIBHOE OBECHHEYEHUME JUCHUIIJIMHBI

IIpuiaoxenue 1. Kparknii KoHCHeKT JeKIHOHHBIX 3aHATHH

Aoepnas u mepmosdepHas sHepeemuKa

SnepHblil peakTop — YCTPOKWCTBO, B KOTOPOM OCYILECTBIISIETCS YIIpaBisieMasl siaepHas
LIETHAs Peakiusi, CONMPOBOXAAIOMIAACS BhIACICHUEM SHEpruu. [lepBoiil siIepHBIN peakTop
noctpoeH B gekaope 1942 B CIIA mox pykoBoactBoMm J. ®@epmu. B EBpore mepssrit
SIIEPHBIN peakTop MmyleH B aekabpe 1946 B Mocke moa pykoBojacteom M.B. Kypuatosa.
CocTaBHBIMHM YacTSIMU JIFOOOTO SIIEPHOTO PEAKTOpa SBIISIIOTCSA: aKTHUBHAS 30HA C SIACPHBIM
TOIUIMBOM,  OKpPY)KEHHasi  OTpa)kaTelieM  HEUTPOHOB,  TEIUIOHOCUTENb,  CHCTEMa
pEeryaupoBaHUsl LEMHOW  peakluH, 3amura, cucrteMa ympaBieHuda. (OCHOBHOM
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. Temnno, KOTOpoe BBIAEISAETCA B PEAKTOPE B PE3yJbTaTe LIEMHOW peakluu
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.

Manbie manetrsl (AcTepouzibl) — 3TO KOCMUYECKHE Tella pa3MepoM B COTHU
KHUJIOMETPOB M MEHbINE, ABWXKYIHecs BOkpyr CoJiHIIA MO SJUTMIOTHYECKUM OpOUTaM,
PacroJIO’)KEHHBIM, B OCHOBHOM, Mex1y opoutamu Mapca u FOmurepa. Cambie ManeHbKHE
acTepOUIbl UMEIOT pa3Mep HEeCKOJIbKO MeHbIe 1 kM. UHncio MajbiX MaHeT OBICTPO pacTeT
MpU TEpexoJiec OT KPYMHBIX K MEJIKUM, KOTOPBhIE YK€ MOXKHO CYUTaTh KPYIHBIMU
METEOPUTHBIMU TEJIaMHU.

3Be3npl B Hamed [amaktuke «Mmeunsiit [lyTe» 00pa3yloT enMHYIO 3BE3IHYIO
CHUCTEMY U CIrpYIIHUPOBAHBl B CPaBHUTEIBHO TECHBIC CKOIUieHUs. Haubonee sipkue wu
MAacCHUBHBIE 3BE3/Ibl, a TaKXKe OOJBIIMHCTBO TYMaHHOCTEH W Hallla COJHEYHas CHUCTEeMa
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 3Be3/1, B ToM uucie u ComHia.

Xumuueckas c643b

HNonHast cBA3p — 4YaCTHBIM cCiy4ail KOBAaJEHTHOM, Korza oOpa3oBaBLIasiCs
9JICKTPOHHAS Tlapa TOJHOCTHIO TMPUHAICIKUT OoJiee BJICKTPOOTPUIIATEILHOMY aTOMYy,
CTaHOBsAIIEMYCs aHHOHOM. OCHOBOM JIJIsl BBIICJICHUSI STOUM CBSI3U B OTJEIBHBIN THUIT CITY>KUT
TO OOCTOSITENBCTBO, YTO COEAMHEHUS C TaKOW CBSI3bI0 MOXXHO OINUCHIBATH B
ANEKTPOCTATHUECKOM MPUOIIKEHNHN, CYUTAsI HOHHYIO CBSI3b 00YCIIOBIIEHHOW MPUTSIKEHUEM
MOJIOKUTETFHBIX U OTPHIATEIhHBIX MOHOB. B3ammoaeicTBHE MOHOB MPOTHUBOIOIOKHOTO
3HaKa HE 3aBUCUT OT HANpaBJEHUS, a KYJOHOBCKHE CHJIbI HE 00JIalaloT CBOWCTBOM
HachIIEHHOCTH. [103TOMY KaXkIblii HOH B MOHHOM COEJMHEHUM MPUTSITUBAET TAKOE YUCIIO
WOHOB TPOTUBOMOJIOKHOTO 3HaKa, YTOOBI 00pa3oBajach KpHUCTA/UIMUECKas pelieTka
MOHHOIO TUIa. B MOHHOM KpucTajuie HeT MoJieKyJl. Kaxaplii HOH OKpYXKEH OIpeAeICHHbIM
YUCJIOM HMOHOB JIPYrOro 3Haka (KOOpAMHALIMOHHOE YHUCJIO HOHAa). MoHHBIE mapbl MOTYT
CYIIIECTBOBATh B Tra3000pa3HOM COCTOSHUU B BHUJE IMOJSIPHBIX MOJIEKYJ. B razoobpaznom

34



cocrossaun NaCl uMmeeT qUnoJIbHBIII MOMEHT ~3- 1072 Kun'm, 94TO COOTBETCTBYET CMELIEHUIO
0,8 3apsia anekTpoHa Ha mHHY cBsi3u 0,236 um ot Na k Cl, 1. e. Na®®*C|°%",

Meramnueckass CBA3b BO3HHMKAaeT B pe3yJdbTare YacTUYHOM JeIOKaIH3aluu
BAJICHTHBIX AJIEKTPOHOB, KOTOPHIE JOCTATOUYHO CBOOOJHO JIBMXKYTCSI B PELIECTKE METAJIOB,
AIEKTPOCTATHYECKH B3aUMOJICHCTBYS C MOJOKUTEIBHO 3apssKeHHBIMA HOHAMH. CHIIBI CBSI3H
HE JIOKaJIM30BaHbl U HE HAMPABJICHBI, a JEIOKATU3UPOBAHHBIC JIEKTPOHBI 00YCIOBIUBAIOT
BBICOKYIO TEIUIO- M 3JIEKTPONpPOBOAHOCTh. Bomopoanass cBa3p. Ee o0Opa3oBanue
O0OyCJIOBJICGHO TE€M, 4YTO B pe3yjibTaTe€ CHJIBHOTO CMEIICHUS JJEKTPOHHON TMapbl K
AJIEKTPOOTPHUIIATEILHOMY  aTOMy  aTOM  Bojopoja, obmagaromuii  3¢hHEKTHBHBIM
MOJIOKUTEIBHBIM 3apsiIOM, MOXET B3aUMOJIEHCTBOBATH C JPYTUM 3JIEKTPOOTPULIATEIILHBIM
atomoM (F, O, N, pexxe Cl, Br, S). OHeprusi Takoro 31€KTpOCTaTUYECKOTO B3aUMOICUCTBUS
cocraBmsier 20-100  kJDx-Mob . Bomoponusie cBs3M  MOTyT OBITH BHYTpU- U
MEXKMOJICKYIIPHBIMU. BHYTpUMOJIEKYIJIsIpHAs BOJOPOAHAs CBSI3b OOpa3yeTcs, Hampumep, B
alEeTUJIAIIETOHE M COMPOBOXKIACTCS 3aMbIKAHUEM IIHKJIA.

T'enemuxa

I'enernka — HayKa o HACIICICTBEHHOCTH u U3MEHYHUBOCTH.
Hacneocmeennocms 00BIMHO ONIPEIEIISIOT, KAK CIOCOOHOCTh OPTaHU3MOB BOCITPOU3BOIUTH
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, KAaK IMPaBUIO, HE SBIAIOTCS TOYHOW KOMHUEH
POHUTEIIbCKUX ocobeii, TaK Kak HapsTy c HACJICICTBEHHOCTBIO UM
MIPUCYINA UBMEHYUBOCHb, KOTOPAS TIPOSIBISICTCS B PA3UYUAX  OTACIBHBIX OPraHOB,
MIPU3HAKOB WJIM CBOWCTB, HJIM KOMIUIEKCA UX Y TTOTOMKOB MO CPAaBHEHUIO C POJIUTEISIMU U
POJICTBEHHBIMHU OCOOSIMH.

3agayedl TEHETUKH SIBJISECTCS M3Yy4YEHHE Tepeauyd HACJAEICTBEHHOCTH OT POJAUTEseH
nmoToMKkaMm. [IpeeMCTBEHHOCTh MEXAy MOKOJCHUSMU OCYIIECTBISETCS IMyTEM IOJOBOTO,
0ecrosioro  WJIM  BEreTaTUBHOIO  pa3MHOXeHHus. [Ipy  mosoBOM  pa3MHOXKEHUU
BO3HUKHOBEHHE HOBOTO IOKOJICHHUS MPOUCXOJUT B PE3YJbTATe CIUSHUS MAaTEPUHCKOU W
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 mH(poOpMaIus onpeaesieT YeTKUN IUIaH OHTOT'eHE3a, B
MpoIiecce KOTOPOTrO pa3BUBAIOTCA U (OPMHUPYIOTCS crenuduueckue sl TaHHOW 0ocoOu
CBOMCTBA U MPU3HAKH.

M. E. Jlo6amoB naer cienyroiiee onpenenenue: «HacnencTBeHHOCThIO Ha3bIBAETCS
CBOWCTBO  OpPraHM3MOB  OOeCHeuMBaTh  MaTepUATbHYID) W (YHKIIMOHAIBHYIO
MPEEMCTBEHHOCTh MEXJY TOKOJICHHSIMH, a Takke OOYCIOBIMBATh CHEIU(PUUECKUIMA
XapakTep UHANBUIYAIHHOTO Pa3BUTHSI B OTIPEICTICHHBIX YCIOBUSX BHEIIHEH CPEIbIy.

Hapsiny ¢ TepMHHOM «HAaCIE€JACTBEHHOCTb» B T'E€HETUKE IPUMEHSIOT TEPMHUHBI
«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, MPHUCYIINE POTUTEIBCKUM 0OCO0sM. TepMUHOM «HACIETyeMOCTh» 0003HAYaIOT
JIOJIF0 TEHEeTUYECKOM M3MEHYMBOCTH B 00IIeH (PeHOTUITUYECKON M3MEHUYMBOCTH MPU3HAKA B
KOHKPETHOMU MO YJIATIIH ’KUBOTHBIX 7RI 0 | pacTeHUH.
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9. OBYYEHHUE CTYIAEHTOB-UHBAJIMAOB U CTYAEHTOB C
OI'PAHUYEHHBIMH BO3ZMOXKHOCTAMMU 310POBbA

[Topsinok 00yueHHs MHBAIMIIOB U CTYJCHTOB C OFPAHMYEHHBIMU BO3MOXKHOCTSIMHU
onpenened «llonoxennem KyOI'Y 00 o00OydeHUM CTYJIE€HTOB-WUHBAIUIOB U
CTYJIEHTOB C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI».

Jnsg i ¢ OrpaHUYEHHBIMM  BO3MOXXHOCTSMH  370POBBSI  MPEAYCMOTPEHBI
oOpa3oBaTenbHbIC TEXHOJIOTHH, YYWUTHIBAIOIINE OCOOCHHOCTH W  COCTOSIHHE
3I0POBbS TAKUX JIMII.
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Penensus
Ha pabouyto yueOHYI0 IporpaMMy JTHCLUHIIITUHEI
BJ1.08 EcrecTBO3HAHHE
UTSL CTICITHATEHOCTH CPEIHEro MpogecCHOHaIBHOr0 00pa3oBaHus
44.02.01 [omkoasHoe oOpazoBaHue
Pazpadotunku: npenonasarenu MHCIIO A .M. ®uanko, E.C. bakymenko

IpencraBnenHas Ha perneH3Wio padouas mporpamMma ro yuebHoOH aucnunianHe «EcTecTBo3HaHHE»
paspaboTaHa Ha OCHOBE TPHUMEPHON mporpaMMbl o0mieo0pa3oBaTenpHON  yIeOHOH TUCIITHTITHHEL
«EcTecTBO3HAHME» I IpOthecCHOHANEHEIX 00pa30BaTeIbHBEIX OpraHU3aluil, peKOMEHI0BaHHOI
@eliepabHBIM MOCYIaPCTBEHHBIM aBTOHOMHEIM yupexienueM «DelepalbHblii HHCTUTYT Pa3sBUTHS
obpaszoBanus» (PI'AY «DPHMPO») B KauecTBe NPUMEPHOH IPOrpaMMbl Ul pealn3allii 0CHOBHOI
npodeccHoHaTBHOM 00pazoBaTensHON porpamMmel CITO Ha Gasze 0CHOBHOrO 001Iero 00pa3oBaHHUs
C IomydeHHeM cpeaHero obmero oOpasoBanus, mporoxkon Ne 3 or 21 wmwoma 2015 r.,
perucTpanoHHelil HoMep peneHzuu 374 ot 23 mrons 2015 r. ®TAY «DHPO» ; ¢ BHECEHHBIMH
H3MEHEHUAMH, peKOMEHI0BaHHEIME QenepaabHEIM FOCYAapCTBEHHBIM ABTOHOMHEBIM YUpesk/[eHIeM
«®DenepalbHEIl MHCTHTYT pasBUTHA oOpasoBaHua» (PI'AY «DPUPO») c yuerom IlpumepHoii
OCHOBHOH 0061e00pa3oBaTe/IbHOH IIPOrpaMMEl  cpejHero obiero obpa3oBaHus, 0mM00peHHOM
pemenneM QelepalbHOro  y4eOHO-METOJMYECKOro 00beIuHEeHHs 1o o0meMy 00pa3oBaHHIO
(mporokon ot 28 mrons 2016 r. Ne2/16-3), ¢ yuetom yrouneHuit ®PTAY «DUPO» (mporokosn Ne3 ot
25 mas 20171.)

CrpykTypa IporpaMMmbl oTBedaeT TpeOoBaHHMsM K paspaborke pabouelt yuebHOH mporpaMMEn
gucrumiuHel CIIO v coAep:KUT: TUTYNBHBIH JHUCT ¢ peKBU3WTAMH, JIUCT COIVIACOBAHHSA C
Pa3IMYHBIMU CTPYKTYPaMM YHHBEPCHTETa, laciopT paboueil mporpaMMer yueOHON MUCIIMITIIHHEL,
00beMBI y4eOHOH MUCIMIITIMHBI M BBl Y4eOHOH paboThl, 00pa3oBaTe/IbHbIE TEXHOIOTHH, YCIOBHS
peanuzallMd TPOrpaMMbl  JUCHUIUIMHBL, II€peuyeHb OCHOBHOH U JOIIOJHHUTEIBHOH yueOHOH
JIMTEpPaTyphl, HEOOXONMMOH JUId OCBOEHHMS JUCIMIUTHHEI, METOJAMYECKHE YKA3aHHUA Ul
00yuaromuxes 110 OCBOEHMIO JAMCLMIUIMHBL, OLICHOYHBIE CPEACTBA JUIS KOHTPOIS YCIIEBAEMOCTH,
[IPUMEPEI JIEKIMH ¥ CBEIEHUA AN 00y4YEeHHS CTYICHTOB-MHBAIUIOB U cTyaeHToB ¢ OB3.

B copeprxanue AMCLMIIIMHEL BKIIOYEHBE TEMBI H BOTIPOCHI, 0O0ECTICUHBAIONIME JOCTHKEHHE
CTY[IEHTAaMH BCEX [eNel, JWYHOCTHBIX, METAlPeIMETHBIX W IIPEJMETHEIX pPe3YJIETATOR,
HeO0OXOIUMEIX, 110 MHeHHID OHMPO

[Iporpamma paccuurana Ha 2 cemecTpa Ha 78 4YacoB ayaMTOpHBIX 3aHATHI, 10 yacoB
KOHCyJIpTalui H 48 4acoB caMOCTOATEIBHOI paboThl CTYACHTOB MPH O4YHOH hopme 06yueHus.

PaspaGorannas pabouas mporpaMma MOKET OBITH MCIIOJIB30BaHa I IIOATOTOBKU CTYIEHTOB
110 HalIPABJIEHHIO [TOAr0TOBKY 110 crienuansHocTH CITO 44.02.01 JTomkonpHoe 00pa3zoBaHue.
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Penensust
Ha pabouyro y4eOHYIO MPOrpaMMy TUCHUTITHHBI
b/1.08 EcTtecTBO3HaHUE
JUISL CIEIIUATIbHOCTH CPEAHETO MpodeccuoHanbHOro 00pa3oBaHus
44.02.01 JTomkonsHOE 0Opa3oBaHue
Pazpaborunku: npenogaBarenu MHCIIO A.. ®uanko, E.C. bakymenko

[IpencraBneHHas Ha peneH3ur0 pabodas mporpamMma IO Y4eOHON UCLUIUIMHE
«EcrecTBO3HaHMe» pa3paboTaHa B COOTBETCTBHM C TNPUMEPHONW MpOrpaMMoi
oOmieoOpa3oBaTebHOW ~ Yy4eOHOM  JUCITUIUIMHBI «EctecTBO3HaHue»  AJid
MpoQecCHOHANBHBIX  00pa30BaTENbHBIX OpraHM3aluii, pekoMeHaoBaHHou OI'AY
«®UPO» B KadyecTBE NPHUMEPHOM MpOrpaMMbl JJis peanu3aldd  OCHOBHOH
npodeccuonanbHOl oOpazoBaTenbHON mporpamMmbl CIIO Ha 6aze OCHOBHOTO OOIIETO
00pa30BaHusl C MOJIyYEHUEM CpeAHero oouiero oopasosanus npotokos Ne 3 ot 21 urosns
2015 r., peructparmonsbiii HoMep peueH3uu 374 ot 23 uronsa 2015 r. ®I'AY «DUPO»

CrpykTypa mporpaMmbl OTBeYaeT TpeOOBaHUSM K pa3paboTke pabouell yueOHOM
nporpaMMbl JUCHUIUIAHBL CIIO M CONepKUT: TUTYJIBHBIN JUCT C PEKBU3UTAMHU, LIETU U
3a/layd  OCBOCHHS JHUCLUMIUIMHBI, MECTO JUCIUIUIMHBI B CTPYKTYype MpPOrpaMMbl
NOJMOTOBKHM CHEIUAINCTOB CpPEAHEro 3BeHa, TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
CoJlep>KaHMsI TUCUUIUIUHBI, COJIEP)KAHUE U CTPYKTYPY TUCIUIUIMHBI, 00pa3oBaTelIbHbBIC
TEXHOJIOTUHU, OIICHOYHBIE CpEACTBa JJsi MPOMEKYTOYHOW arTecTanud, ydeOHOo-
METOJIMYECKOE M MaTepUalbHO-TEXHHUECKOe oOecreueHne AUCUUIIUHBL. (OcBoeHue
conepkanusi pabodeil mporpaMMbl 00ecTieunBaeT TOCTHKEHUE CTYJIEHTaMH TPeOyeMBbIX
JMYHOCTHBIX, METANIPEMETHBIX U IPEAMETHBIX PE3YyIbTaTOB.

B conepxaHue AMCUIMIUIMHBI BKIIIOYEHBI BOTMPOCHI, TO3BOJSIONINE: 1) BOOPYXKHTH
CTYICHTOB TEOPETUYECCKHMMH 3HAHUSAMH, MPAKTHUYECCKUMHU YMEHHSIMH, HaBBIKAMH; 2)
BJaJIeTh OCHOBHBIMH METOJaMM HAy4HOTO TII03HAHUS, MCIOJIb3yeMbIMH B HayKe:
HaOJI0ZICHUEM, ONHMCAaHUEM, U3MEPEHHEM, HKCHEPUMEHTOM;3) cPOopMHpPOBATH yMEHUs
NPUMEHSTh  TONYYCHHBIE  3HAaHWS  JUIS  OOBSCHEHHS]  YCIOBHUH  NPOTEKaHWUs
€CTECTBEHHOHAYYHBIX SIBJICHUU B MpPHUpPOJIE, MpodeccHoHaNbHOU chepe U JUIsl MPUHATHS
NPAaKTUYECKUX PEIICHU B TOBCEAHEBHON JKM3HM;4) BOCHHUTHIBATH MOTPEOHOCTH B
camMo00pa30BaHUH, OTBETCTBEHHOCTH 32 MPAKTUIECKOE PEIICHUE TPOOIIeM.

[Iporpamma paccuntana Ha 78 4acoB ayIUTOPHBIX 3aHATHN, 10 YacOB KOHCyIbTAUI
U 48 4acoB caMOCTOSITENIbHON pabOThl CTYACHTOB MpU O4YHOU dopme oOyueHus. B Heit
OTpeNieIeHbl MPUMEpPHBbIE TEMbl MPAKTUYECKUX 3aHATHH, YKa3aHbl (DOPMBI TEKYIIETrOo
KOHTPOJISl.  YUeOHO-METOAMYECKOe ¥ MaTepUAIBHO-TEXHHUYECKOE  O0OCCIIeUeHHe

JUCLUIUIMHBI MPEANOJaraeT MCHOJIb30BAHUE HWHTEPAKTUBHBIX TEXHOJIOTMH npu
n3y4eHHH Kypca. [Iporpamma MoseT ObITh UCIONIb30BaHA B yupexaeHusx CIIO.
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