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1 MACHOPT PABOYEN IMTPOI'PAMMbBI YYEBHOM JUCLUILIUHBI

1.1 O0J1acTh NpUMeHeHus y4eOHO MPorpaMMbl

Pabouast nporpamMmma y4eOHOU IucuUIIuHbBl «EcTecTBO3HaHME) SIBISETCS 4acThIO
OCHOBHOM MpodeccHOoHaNbHON 00pa30oBaTeIbHOM MPOTpaMMON  yTBEPKIECHHOMY B
cooTBeTcTBUM ¢ DenepalibHbIM TOCYJAPCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM
cpenHero (mosiHOro) obmiero oOpazoBanus u  DenepaibHbIM  TOCYAapCTBEHHBIM
oOpazoBarenbHbIM  cTraHjgaptToM (maee @OI'OC) 1o CHEHUAIBHOCTH  CPEIHETrO
npodeccuonansHoro o6pazoBanusi (manee CIIO) mna cnemumansHocT — 44.02.01
JlotikonsHOE 0Opa3zoBaHue

B ocHoBe yueOHOW nucuuIIMHBI «ECTECTBO3HAHME» JIEKUT YCTAHOBKA Ha
(dopMupoBaHre y 00ydaeMbIX CUCTEMbI 0a30BbIX MOHATHI (PU3UKU, XUMHUU U OMOJIOTUU U
MPEJCTAaBICHU O COBPEMEHHOW EeCTECTBEHHOHAYYHOW KapTHHE MHpa, a Takke
BbIpa0OTKa YMEHHUIl TNPUMEHSTh TMOJY4YCHHbIE 3HAHUS, Kak B MpodecCHOHaIbHOU
JESTeIbHOCTH, TaK M JIJIsl PEIIeHHs )KU3HEHHBIX 3a/1a4.

MHorue mMOJ0XKEHHs, pa3BUBAEMbIE E€CTECTBO3HAHMEM, PAaCCMATPUBAIOTCS Kak
OCHOBAa CO3JIaHUS U HCHOJb30BaHUS HH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX
texHosnoruit (MKT) — onHoro u3 Hanboisiee 3HAYMMBIX TEXHOJOTHYECKUX AOCTHMIKEHUN
COBPEMEHHOW LIUBUIM3ALIH.

B ecrectBo3HaHuu (pOpPMHUPYIOTCSI MHOTHE BHJIbI ACSTEIBHOCTH, KOTOPbIE UMEIOT
MeTa IpeaMeTHbIH xapakTep. K HUM B mepBylo odepeab OTHOCSTCS: MOJAEIUPOBAHUE
OOBEKTOB M MPOIECCOB, NPUMEHEHHWE OCHOBHBIX METOJOB IIO3HAHUS, CUCTEMHO-
MH(POPMALIMOHHBIN aHanu3, (OpMYyJIUPOBAHHE TUIIOTE3, AHAJIU3 U CUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEeMAaTH3allsl, BBISBICHHE NPUYMHHO-CICACTBEHHBIX CBSI3€H, IOUCK
aHaJIOTOB, YIIpaBJIEHHE O0BEKTaMH U TporieccaMu. IMEHHO 3Ta TUCIUIUIMHA TTO3BOJISET
MO3HAKOMHUTH YYAIIUXCSI C HAayYHBIMH METOJAMH IIO3HAHUS, HAYYHTh WX OTIHYATh
THIOTE3Y OT TEOPHUH, TEOPHUIO OT IKCIIEPUMEHTA.

EcrecTBo3HaHne wuMeeT O4YEeHb OONBIIOE W  BCEBO3pACTAIONIEE  YMCIO
MEXIUCUUTUIMHAPHBIX CBS3€H, MPUYEM Ha ypOBHE, KaK MOHATUHHOTO ammapara, Tak U
uHCTpyMeHTapus. Cka3zaHHOE IIO3BOJISIET paccMaTpuBaTh €CTECTBO3HAHUE KaK MeTa
OUCLMIUIMHY, KOTOpas MPEJOCTaBISCT MEXAUCUMUIUIMHAPHBIM S3bIK IS OMHCAHUSA
Hay4YHOU KapTHUHBI MUDPA.

W3ydyeHnne  ecrecTBO3HaHUsI B IPO(ECCHOHANBHBIX  00pa3oBaTeNIbHBIX
OpraHM3alMsIX, peaM3yIoUMX O00pa30BaTEIbHYI0 MPOrpaMMy CpEJHEro OoOLIero
obpazoBanus B mpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHMsl, HMMEET CBOM OCOOCHHOCTM B  3aBUCUMOCTHM  OT  mIpoduiis
MpO(ECCHOHAIBHOTO 00pa3oBaHus. OTO BBIPAXKAETCA B COAEPKAHUM OOY4YEHHS,
KOJIMYECTBE YaCOB, BBIJICISIEMBIX HA U3YYCHHE OTICIBHBIX TEM MPOTPaMMBbI, TTyOuHE UX
OCBOGHHUSI y4YallUMHUCS, OO0BEME U XapakTepe NPaKTHUECKUX 3aHATHH, BUIaX
BHEAYTMTOPHOM CaAMOCTOSTEIHHON paOOTHI.

TeopeTnuecknue CBEIEHUS MO €CTECTBO3HAHUIO JOTONHSAIOTCS MPAKTUYECKUMHU U
J1a00paTOpPHBIMU paboTaMH.



1.2 MecTO AUCHUILIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIEIHAINCTOB
cpeJHero 3BeHa

HNucuumuinna  «EcrecTBo3HaHuWe»  BXOAUT B 0a30BBIM  y4EOHBIM LMK
(oOmeoOpa3oBaTenbHbIC  MTUCHUILIAHBI)  MPOTPAMMBI  TMOJATOTOBKH  CHCIIHAINCTOB
CpPEIHETO 3BEHA.

1.3 Heaun u 3a1aun JUCUMILUIMHBI - TPeOGOBaHMS K pe3yJbTaTaM OCBOEHHSA
JTUCIHHUILINHBI:

Conepxxanue mporpaMmbl  «EcTecTBo3HaHME» HaMpaBICHO Ha JOCTHKEHUE
CIEYIOIINX Yeell.

- OCBOGHHME 3HaHUH O (yHIAMEHTAIBHBIX (U3UYECKUX, XHUMHUYCCKHX U
OMOJIOTMYECKMX 3aKOHAX W MPUHIMIAX, JeKalluX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOM KapTHHBI MHpaA; HamOoJiee BaXKHBIX OTKPBITHUAX, OKAa3aBIIHUX
OTpeNICNIAIoNIee BIUSHUE Ha Pa3BUTHE TEXHUKH W TEXHOJIOTHH, METOJIaX Hay4dHOTO
MTO3HAHUS TTPUPO/IBI;

- OBJIQJICHWEC YMCHUSMHU TPOBOIUTH HAOIOJCHUS, TUIAHUPOBATH W BBITIOJHATH
OKCIIEPUMEHTHI, BBIIBUTATh THUIIOTE3bl M CTPOUTH MOMCIH, MPUMEHSATH ITOTYYCHHBIC
3HAHUA 10 (U3HUKE, XUMHH ¥ OMOJIOTHUHU ISl OOBSICHEHUSI SIBJICHUN W CBOWCTB BEIICCTB;
MPaKTUYECKA HWCTOIb30BaTh 3HAHWUA MO (HU3KWKEe, XUMHUM W OWOJOTHHU; OICHWUBATH
JIOCTOBEPHOCTH €CTECTBEHHOHAYYHOW HH(POPMAIINH;

- pa3BUTHE IIO3HABATCIBHBIX HMHTEPECOB, HHTCIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM B Tporiecce MpUOOpPETEeHHsS 3HAHUKW M yMEHHMM 10 (PU3MKe, XUMHH W
OMOJIOTHU C HCIIOJB30BAaHUEM Pa3JIMUYHBIX MCTOYHHUKOB HH(OOPMAIUM W COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTHH;

- BOCTIHUTaHUE YOEXKICHHOCTH B BO3MOXKHOCTHU IIO3HAHHUS 3aKOHOB ITPUPO/IBI,
UCIIOJIb30BAHUS IOCTHXKCHHM B 00J1acTU (PU3UKHU, XUMHUHU U OMOJIOTHH Ha OJ1aro pa3BUTHS
YEeJIOBEYCCKOM  ITMBWIIM3AIlUM; HEOOXOJWMOCTH  COTPYJHHYECTBA B  IpoOIEcCe
COBMECTHOTO BBITIOJIHCHHS 3a7ad, YBaKUTEIBHOTO OTHOIICHUS K MHEHHIO ONIOHEHTA
mpu  OOCY)XICHHH TpOOJIeM €CTECTBEHHOHAYYHOTO COJEpKaHUsS; TOTOBHOCTH K
MOPAJIBHO-OTHYECKOW  OIICHKE WCIOJIb30BAaHUS HAyYHBIX JOCTIDKCHHH, YYyBCTBA
OTBETCTBEHHOCTH 3a 3aITUTy OKPYKAIOIICH CPEIIbI;

- UCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUNA M YMEHUUN JJIS PEIICHUS MPAKTHICCKUX
3aJlad B TIOBCEJHEBHOM JKWM3HHM, oOecrneueHusi OE30IIacHOCTH COOCTBEHHOM >KHM3HHU,
PaIMOHAIBHOTO TIPUPOOIIOIB30BAHUS W OXPaHbl OKPYKAIOMIEH CPElbl, BO3MOKHOCTh
IPUMCHECHHUS 3HAHMK TIpM PCIICHWHM 3aJa4, BO3HUKAIOIIUMX B  IOCICAYIOIICH
npoecCuOHaNbHOM NESITEIbHOCTH.

B mnporpamMmy BKIIOYEHO CcOJlep’KaHUE, HalpaBieHHOe Ha (OPMHpPOBAHUE Y
CTYJICHTOB KOMIETEHITNH, HEOOX0AMMBIX JJisi KadecTBeHHOTO ocBoeHus: OIIOIT CITIO na
06a3e OCHOBHOTO 00Iero oOpa3oBaHUs ¢ TOJYYCHHEM CPEIHETo OOIIero o0pa3oBaHUS;
MporpamMMbl  TIOATOTOBKM KBaTU(UIIMPOBAHHBIX pabOYMX, CIYXKAIUX, MPOTPaAMMBI
MOATOTOBKM crnienuanuctoB cpeanero 3seHa (IITTKPC, TITIICC3).



OcBoeHue cojaepkanusi yueOHOM nucuuiinHbl «EcTecTBO3HaHMe» o0ecreuynBaeT
NOCTUKEHUE CTYAEHTAMHU CIICAYIOIINX PE3YIbTATOB:

JIUYHOCHIHBIX:

- YYBCTBO T'OpPJIOCTM WU YBAXKEHUS K HUCTOPUU U JOCTHKECHHUSIM OTECYECTBEHHOMU
HayK{; TPaMOTHOE TIOBEACHHE B MPOGECCHOHATHHOW MESITEIbHOCTH W OBITY TIpH
oOpanieH1u ¢ MpudopaMu U yCTPONCTBAMH;

- TOTOBHOCTh K TIPOJIOJDKCHHUIO OOpa30BaHUS M TIOBBINICHUS KBaTW(DHUKAIIUK B
n30paHHON TPO(PECCHOHATBLHON ACATENBPHOCTY HW OOBEKTUBHOE OCO3HAHHUE POJIH
€CTECTBEHHOHAYYHBIX KOMIETEHIIUN B 3TOM,;

- YMEHUE UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON HayKH U €CTECTBEHHOHAYYHBIX
TEXHOJIOTUM JIJIs1 IOBBIILIEHUS COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS B BEIOPAHHOM
npodeccruoHanbHOM NeSITeIbHOCTH;

- YMEHHME CaMOCTOSITEIbHO J0ObIBaTb HOBBIE HJisi €0 €CTEeCTBEHHOHAYUYHBIE
3HAHMS, UCTIOJB3YS ISl 3TOTO JOCTYITHbIE HCTOYHUKHA UHPOpMAIIUK;

- YMEHHUE BBICTPAWBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOILICHHS B KOMAaHJE IO
pelieHno o0IIrX 3a/1ay;

- yYMEHHE YOpaBIsATh CBOEH ITO3HABATEIBHOM NESITEIbHOCTHIO, MPOBOJAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO PAa3BUTHS,

Memanpeomemmbix.

- UCIIOJIb30BaHUE PA3TUYHBIX BUIOB MTO3HABATEIBHOMN JIESITEILHOCTH JJI PEIICHUS
€CTECTBEHHOHAYYHBIX 3a/1a4, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUs (HAOJIIOACHUS,
OTMCaHUsI, U3MEPEHUS, SKCIIEPUMEHTA) ISl U3YUEHUS PA3JIUYHBIX CTOPOH OKPYXKaOIIei
JICUCTBUTEIILHOCTH,

- HACMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OMNEpalMii: MOCTAHOBKU 3aJ1ayH,
dbopMynupoBaHMs ~ TUIOTE3, AaHajduW3a MW  CHUHTE3a, CpaBHEHHUA, O0O0OIIEHHs,
CUCTEMATU3allNM, BBISBICHHUS NPUYMHHO-CIECICTBEHHBIX CBS3€H, IIOMCKA aHaJOrOB,
dbopMynMpoBaHMs BBIBOJOB JIJISi M3YUYCHUS] PA3UYHBIX CTOPOH H3Y4aeMbIX OOBEKTOB,
SBJICHUM M TIPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCA B
npodeccruoHansHO cdepe;

- YMEHUE TEHEPHUPOBATh WJEU U OMPEIEATh CPEICTBA, HEOOXOAMMBIC IJISI UX
peanuzaiuu;

- YMEHHME  WCIOJIb30BaTh  PA3JIMYHBIE  HUCTOYHUKU IS TOJYyYCHUS
€CTEeCTBEHHOHAYYHOU MH(OPMAIIUU, OIIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHE aHAJU3UPOBATh U MPEACTABISATh UH(POPMAIMIO B PA3TUYHBIX BUAAX;

- YMEHHE MYOJMYHO TMPEJCTaBIATh PE3YJbTaThl COOCTBEHHOTO HCCIICIOBAHMS,
BECTH JIUCKYCCHUU, JOCTYMIHO U TapMOHUYHO coueTas cojepxkaHue u (HopMbl
npecTaBisgeMon nHpopMaIuy;

npeoMemHbix.

- c(opMUpPOBaHHOCTh TIPEACTABICHUN O POJIM M MECT€ EeCTECTBO3HAHHS B
COBPEMEHHOM HAy4YHOW KapTHHE MHpaA; TOHMUMAHUE CYIIHOCTH HAOIOMaeMBbIX BO
BcenenHnoit siBmeHWN, POJM  E€CTECTBEHHOHAYYHBIX JUCHUIUIUH B (OpMUPOBaHHUH
Kpyrozopa u (hYHKIIMOHAJHLHOM TPAMOTHOCTH YEJOBEKa JJISl PEIICHUS MPAKTHUYECKUX
3azay;



- BIQJCHUE  OCHOBOINOJATAIONIMMH  €CTECTBEHHOHAyYHBIMU  TOHSITHSIMH,
3aKOHOMEpPHOCTSIMM,  3aKOHAaMU M TEOPHUSIMHU;  YBEPEHHOE  HCHOJb30BaHHE
€CTECTBEHHOHAYYHON TEPMHUHOJIOTUN U CUMBOJIMKY;

- BJIaJICHHE OCHOBHBIMU METO/IAMH HAyYHOTO MO3HAHUSI, UCTIOJIb3YEMbIMU B HAYKE:
HaOJI0JICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHus oOpadaThIBaTh pe3yJbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTh
MEXK]ly HCCIECIYEMbIMH BEJIUYMHAMH, OOBSICHATH IMOJYUYEHHBIC PE3yJIbTaThl U JI€TaTh
BBIBO/IbI;

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

- c(hopMuUPOBAHHOCTh YMEHUSI TPUMEHSITH MOJTYyYEHHBIC 3HAHUS I OOBSICHEHHUS
yCIIOBUM TMPOTEKaHUSI €CTECTBEHHOHAYYHBIX SIBJIEHUW B Mpupoje, NpodheccuoHaIbLHOM
cdepe 1 17151 TPUHATUS TPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

- c(OpMUPOBAHHOCTH  COOCTBEHHOM  TMO3ULIMMU IO  OTHOLIEHUIO K
€CTECTBEHHOHAYyYHOU MH(OpMAIINH, TOTy4aeMOi U3 pa3HbIX HCTOYHUKOB.

1.4. TlepeyeHb NJAHHMPYEMBIX Pe3yJbTATOB OOy4YeHHS] IO JMCUMILINHE
(mepeyeHb popMuUpPyeMBbIX KOMIIETEHIINI)

He npenycmoTpensl



2 CTPYKTYPA Y COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. O0bem y4eOHOM TUCHMILIMHBI ¥ BUAbI Y4e0HO padoThI

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

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 136 72 64
OO6si3aTeIbHAS AyIUTOPHAS YueOHAst HAarpy3Ka (Bcero) 78 48 30
B Tom unciie:
3ansamus nexyuonHo2o muna 46 32 14
NpaKmuyecKue 3aHsamusl 32 16 16
nabopamopnwle pabomut (JIP) - -
CamocrosiTesibHas padora o0y4yawierocs (Bcero) 48 18 30
B TOM YHUCJIC:

pedepar 20 10 10
CaMoCTOsITeNIbHAsl BHEAYIUTOpHAs paboTa B BHJIE TOMAIIHUX 28 8 20
NPAaKTUYCCKUX  3aJaHuil,  HHIMBUAYAJIbHBIX  3aJaHHH,
CaMOCTOSITEIIFHOTO TO00pa M M3YYCHUS JONOJHHTEIBHOTO
TEOPETUICCKOT0 MaTepuasa
KoncynbTanun 10 6 4
IIpomexyrounas aTTectanus (IK3aMeH/3auet/qud3ayer) nudzayer
OO61as TpyA0eMKOCTh

2.2 CTpyKTypa JUCHUILINHBI:
Pacripeienenuie BHI0OB ya4eOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
KomnuecTBo yacos

Ne AynuTtopHas Cawmocros Koncyn

pasena HawnmeHoBaHue pa3nenos Beero pabota TeMbHAL |
pabora
JI I13 JIP

1 2 3 4 5 6 7
1. dusznka 38 16 10 - 10 2
2. Xumus 70 20 16 - 28 6
3. Buonorust 28 10 6 - 10 2

Hmoeo no oucyuniune: 136 46 32 - 48 10




2.3 TemaTu4yecKuii IJIAH U COAEPKAHUE YI€OHOM JUCHUIINHbBI

HaunmenoBanmue Conep:xaHue y4eO0HOT0 MaTepuaja, NMpaKkTHYecKHe padoThl, O0beM | YpoBeHb
pa3fiesioB U TeM caMocTofITe/IbHasi padoTa o0y4yaromuxcs, KypcoBas padora YacoB | OCBOCHHSA
(ecJiu MpexyCcCMOTpPeEHA)
1 2 3 4
Paznen 1. ®usuka 36
Tema 1.1 Copep:xaHue yueOHOIr0 MaTepuaJia 8
MexaHuka Jlexkuuu
1 | KunemaTyka TOYKH M TBEPAOTO TeJa. 2 2
2 | 3aKOHBI COXpaHEHHUS B MEXaHUKe. MexaHHYecKue KoueOaHus u 2 1
BOJIHBI.
IIpakTHuyeckue (1a60paTOpPHbIE) 3AHATHSA 2
1 | UccnenoBaHue 3aBUCUMOCTHU CHIIBI TPEHHSI CKOJIBXKEHHS OT Beca
Tena
CamocrosTenbHast paboTa 00ydJaronuxcs
1. CocrapneHue anropuTMa peleHus KHHeMaTHIeCKUX 3a/1a4. 2
Pemenue 3anau no teme «KunemaTuka»
Tema 1.2 Coaep:xkanue yueOHOT0 MaTepuasia 8
MouaekyaspHasi Jleknun
¢busuka u 1 | MonekynsipHast GU3MKa U TEIUIOBBIC SIBICHUS 2 1
TEPMOJAMHAMMKA 2 | OCHOBBI TEPMOTUHAMUKH. 2 2
IIpakTHyecKue 3aHATHS
1 | H3mepenne TemMnepaTypsl BEIIECTBa B 3aBUCUMOCTH OT BpEMEHU 2
IIPY U3MEHEHUSIX arperaTHBIX COCTOSTHUM
CamocrosTenbHas paboTa 00ydJaromxcs 2
1. CpaBHUTENBHBIN aHATN3 PA3IMYHBIX TEMIIEPATYPHBIX HIKAJL.
Tema 1.3 Coaep:xkanue yueOHOro MaTepuaJa 8
JJIeKTPOAUHAMHUKA Jlekuun
1 | DnexTpudeckoe B3aNMOICHCTBHE. DIEKTPHIECKOE TIOJIE. 2 2
2 | MarnutHoe nosnie. SIBieHue 3JIeKTPOMAarHiTHON MHIYKIIUH. 2 2
IIpakTHyeckne 3aHATHSA 2
1 | Mzyuenue 3axona Oma [1s yuacTka riernu
CamocrosTenbHas padoTa 00ydJaromxcst
1. CpaBHUTENBHBII aHATN3 AIIEKTPHUECKUX CBOHCTB PA3IMIHBIX 2
IIPOBOJAHUKOB
Tema 1.4 Coaep:xkanue yueOHOro MaTepuaJia 6
Crpoenne atoma u Jlexkuun
KBaHTOBas (pu3nka 1 | KsanroBas ¢u3snka u aToMHas hu3mka 2 1
IIpakTHyeckne 3aHATHSA
2
1 | Hcnonp3oBanue GoTodddexra B TEXHUKE
CamocrosTenbHast paboTa 00ydJaromnxcst
1. DOxonornveckue NpoOIIEMbI, CBSI3aHHBIC C UCIIOIb30BaHUEM 2
SIIEPHOM YHEPTETUKHU
Tema 1.5 Coaep:xkanue yue0HOT0 MaTepuasa 6
JBoJnous BceJeHHoii | Jlekuuu
1 | Harmma 3Be3guas cucrema — [Namaktuka. Kocmonorus 2 1
IIpakTHYecKue 3aHATHS )
1 | TepmosaepHBIl CUHTE3
CamocrostenbHast paboTa 00ydJaromuxcs
1. Koncnekr «O6pazoBanue iaHeTHEIX cucTeM. ConHeuHas
CHCTEMAaY 2
2. Coobuienne: Dposronus 38e31. DHeprus CoHIa U 383/,
ITpoucxoxaenne COTHEYHOM CUCTEMBI
Koncyabranus
MeTtoandeckue yKa3aHHS ISl CAMOCTOSITEIbHOM paboThl 2

00yJarommxcst
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Pasgen 2. Xumus

Tema 1.1
OCHOBHEIC NOHATHSA U
3aKOHBI XUMHH

Coaep:xkanue yueOHOr0 MaTepuaJa

Jlexknun

1 | OcHOBHBIE IOHATHS XHUMHH

HpaKTI/I‘IeCKl/Ie SAHATUA

1 | Xumuyeckuil seMeHT H (GOpPMBI €ro CYIeCTBOBAHHS.

CamocrosTenbHast paboTa 00y4JaromXcsl.
OCHOBHBIE 3aKOHBI XUMHH.

Tema 1.2
Hepuoanueckuii
3aKOH

Copep:xaHue y4edOHOTr0 MaTepuaJia

| NN

Jlekuun

OtxpsiTre [leproguueckoro 3aKk0Ha M €T0 3HAYCHHE.

HpaKTI/I‘IeCKl/Ie 3aHATUA

1 | CtpocHue 3MCKTPOHHOU 000JIOYKU aToMa

CamocrosTenbHast paboTa 00ydaromnxcs

1. CucremaTnyeckasi mpopabOTKa KOHCIIEKTOB 3aHATHH, Y4eOHOM
JIUTEPATYPHl, JTOTOJHUTEIEHON JIUTEPATypHl, C UCIIOIb30BAaHUEM
PEKOMEHIALMH Npero1aBaTes.

Koncnekr: «OtkpoiTre [lepnoauyeckoro 3aKoHa U €ro 3HaYCHUEY.
Koncnekt «CTpoeHne 3JeKTPOHHOH 000JI0UKH aTOMay.

Tema 1.3
CtpoeHne BemecTBa

Conep:xanue yueOHOT0 MaTepuasa

Jlexkuun

1 | [Ipupona xUMHYECKOH CBSI3U.

IIpakTnyeckne 3aHATHSA

1 | Tunbel XUMHYECKOH CBSI3H.

CamocrosrenbHas paboTa 00ydJaromuxcs

3. Cucremarmyeckas mpopaboTKa KOHCIIEKTOB 3aHSATHH, Y4eOHOI
JUTEPATyphl, JOMOJHHUTEIEHOW JHUTEPATypHl, C HCIIOIB30BaHHEM
PEKOMEHAAINH MTpero1aBaTes.

4. 3apsig MOHOB, TMOHSATHE CTENEHU OKUCIeHHs. Kpuctamiunueckue
PEUIETKH C Pa3IMYHBIM TUTIOM XUMHUECKON CBSI3H.

Tema 1.4 Boaa.
PacrBopsl

Coaep:xkanue yueOHOr0 MaTepuasa

Jlexkuuu

| dusznyeckue 1 XUMUYECKHE CBOMCTBA BOJIBI.

HpaKanecmle 3AaHATHA

1 | Onpenenenmue xecTkOCTH BOMIBI

CamocrosrensHas paboTa 00ydaromuxcs

1. Cucremarudeckas mpopaboTka KOHCIIEKTOB 3aHATHH, yueOHOI
JUTEPATyphl, TOMOJHUTEIHHON TUTEPATyPBhl, C HCIIOIB30BAHNEM
PEKOMEHIAIUH MpernofaBaTes.

KoHcnekT « ArperaTHble COCTOSIHHS BOJBI U €€ TIEPEXO0/IbI U3
OJIHOTO arperaTHoro COCTOSIHUS B IPYTOe».

Tema 1.5
XuMuyeckue peakuum

Coaep:xkanue yueOHOro MaTepuaJia

Jlexkuun

1 | CropocTh XMMHUYECKON peakuuu | (haKTOpPbI, OT KOTOPBIX OHA
3aBUCHT.

I[IpakTnyeckue 3aHATHSA

1 | TemnoBoii 3PPEKT XUMUIESCKOH peakiui. XUMUIeCKOe
paBHOBecHe

CamocTosiTenbHas padoTa 00yJaroIHXCcs
OKHCITUTENHHO-BOCCTAHOBUTEIIBHbIC
K03(h(pUIMECHTOB.

peaKIum. IMon6op

Kouncyabranus
MeTonuieckue yKa3aHusl UIsl CAMOCTOSITEILHOW paboTh
00yJarommxcst

Tema 2.1
Knaccudukauus
HEOPraHUYeCKUX
coeTuHEeHMN I

Coaep:xkaHue y4e0OHOT0 MaTepuaa

Jlekuun

| XHWMHUECKHEe CBOMCTBA KUCJIOT U OCHOBaHHH B cBeTe TO/]

l'[paKTuqecmle 3aHATHUHHA




CamocrosrtenbHast pabota 00ydaromuxcs
1. Cucremarnueckas mpopaboTKa KOHCIIEKTOB 3aHIATHIA, y4eOHOU
JUTEPATypBhl, AOTOJIHHUTEILHOMN JTUTEPATyphl, C HCIOIb30BAHUEM
PEKOMEHIAIHI TIPEero1aBaTes.
2. CocTaBieHHE ypaBHEHUH THAPOIIH3a COIEH.

Tema 2.2
MeTajibl 1
HeMeTaJLIbI.

Copep:xaHue y4edOHOTr0 MaTepuaJia

Jlekuun

1 | OOmas xapaKTepuCcTHKa METAIOB U HEMETAJLIOB.

IIpakTnyeckue 3aHATHSA

CamocrosrenbHas paboTa 00ydJaromuxcs

Koppo3sus meTamnos u cioco0s!I 3amuTh oT Hee. O0mias
XapaKTEePUCTHUKA TIIaBHEIX MOATPYII HEMETAJJIOB Ha IpUMepe
raJOreHOB.

Kouncyabranus
MeToaundeckue yka3aHus IJIs CAMOCTOSTEIBHON paObOThI
o0yyaromuxcs

Tema 3.1
Yraesoaopoasi.

Coaep:xkanue yueOHOr0 MaTepuasia

Jlexkuuu

1 ‘ [IpenenbHbIE U HETIPEAETBHBIEC YTIEBOIOPOABI

IIpakTHyeckne 3aHATHSA

1 ‘ OO1mas XxapakTepHCTHKa YTIIIEBOAOPOIOB

CamocrosTenbHast paboTa 00y4Jaromuxcs

1. Cucremarnueckas IpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOI
JIUTEPATYPhl, JOTOJHUTEILHON JIUTEPATyphl, C UCIIOIb30BAaHUEM
PEKOMEHIALMH NPeTo1aBaTes.

Koncnexr «IIpupoHple HCTOYHUKH YTIIEBOIOPOIOBY.

Tema 3.2
Kucnopoacoaepxamue
opraHuveckKmne
BelllecTBa

Coaep:xkanue yue0HOro MaTepuaJa

Jlexkuun

1 | Coinpte1, kKap6OHOBBIE KHCIOTHI H CIIOXKHBIE DHPEL

IIpakTHyeckne 3aHATHS

1 | CpoifcTBa M MPUMEHEHHS CIUPTOB, KapOOHOBBIX KHCIOT U
CJIOKHBIX 3(HPOB.

CamocTosTenbHas padota 00yJarommxcs

1. Cucrematuyeckas nIpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOMH
JMTEPATYPBI, JOMOJTHUTEIBHON IUTEPATYPBI, C HCIIOIb30BAHUEM
PEKOMEHIAINI MTPEroIaBaTes.

CocraBienune Tabnuipl «CTpoeHHE W XapaKTepHbIE XUMHYECKHE
CBOWCTBA MPEJCTaBUTENEH KHUCIOPOACOAEPIKAIIUX OPraHMYeCKUX
COEIMHEHU I

Tema 3.3
A3oTcoaep:Kaniue
OpraHuvecKne
coeUHEeHH

Coaep:xkanue y4eOHOro0 MaTepuasa

Jlexkuun

AMUHBI, AMHHOKHUCJIOTHI, OCJIKH.

HpaKaneCKne 3AaHATUA

CamocrosrenbHas paboTa 00ydaromuxcs

1. Cucremarudeckas mpopaboTka KOHCIIEKTOB 3aHATHH, yueOHOH
JIUTEPATyphl, IOMOJHUTEIHHON TUTEPATYPHhl, C HCIIOIH30BAHUEM
peKOMeHAalMi penoaBaTens.

Cocrasnenne Tabmuipl «CTpoeHHE M XapaKTepHbIE XUMHUYECKHE
CBOMCTBA MPECTABUTENEH a30TCOAEPKAIIUX OPraHWYEeCKUX
COEIUHEHUIY.

Tema 3.4
XuMHuS ¥ )KU3HD.
Xumus B ObITY

Coaep:xkanue yueOHOro MaTepuaJia

Jlexknun

IIpakTHyeckue 3aHATHS

1 | Xumus u OpraHn3M YCJIOBCKA.




CamocrosrenbHast padoTa 00yJaromuXCs

1. Cucremarnyeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, YI4eOHOH
JIUTEPATYPBbI, JOMOJIHUTEILHON JTUTEPATYPBI, C UCIIOIH30BAHHEM
PEKOMEHIAINIA IPETo1aBaTeNs.

Koncrekr «Motommue n yucTsme cpeacraa. [lpasmia 6ezonacHoi 2
paboTHI co cpencTBaMU OBITOBOW XUMHUI.
Joknan «Poilb XUMHUYECKUX DIIEMEHTOB B JKU3HU PACTEHUI»,
«Y nobpennsi. XUMHYECKUE CPEICTBA 3aIIUTHl PACTCHUI.
Kouncyabranus
Meroaudeckre yKa3aHus JUisi CAaMOCTOSTEIbHON paboThI 2
0o0yyaromuxcs
Pa3nen 3. buoaorus 24
Tema 1.1 Beenenne Copep:xaHue yueOHOI0 MaTepHuaJia 4
Jleknun
1 | MeToibl HayYHOTO TIO3HAHUS B OMOJIOTHH. 2
IIpakTHYecKue 3aHATHS
1] )
CamocrosTenbHast paboTa 00ydJaromuxcs
1. Cucremarnueckas IpopabOTKa KOHCIIEKTOB 3aHATHI, y4eOHOI
JIUTEPATYPBl, JOIOJHUTEILHON JIUTEPATyphl, C UCIIOIb30BAaHUEM
peKoMeHIaui mpenoaaBaTers. 2
Koncnexr «MeTozp! Hccie10BaHus )KUBOW PUPOABI B ONOIIOTHIY,
«EcTecTBeHHOHAyYHasl KAPTHHA MUPA B IPAaKTHYECKOH
JCATENILHOCTH JIFOJICH»
Tema 1.2 Kuerka Coaep:xkanue yueOHOro MaTepuaJa 6
Jlekuun
1 ‘ Kiero4nas Teopust CTpOSHUS OpPraHU3MOB. 2
IIpakTHyecKkue 3aHATHS
1 | V3yueHne CTpoeHUs paCTUTENBHOM U JKUBOTHOM KIIETKH 2
CamocrosTenbHast paboTa 00ydJaroImuxcs
1. Cucremarnueckas IpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOI
JIUTEPATYPhl, JOTOJIHUTEIBLHON JIUTEPATyphl, C UCIIOIb30BAaHUEM
pEeKOMEHAALUH penoaaBaTeNs.
3anoaHUTh TaOIUIII IO TEMaM: « XUMUYECKHE SJIEMEHTHI KIIETKH,; 2
Coobmmenne «Poib B KJIETKE HEOPTaHUYECKUX U OPTaHMYECKHX
BeIeCTB», «BHUpychl — B030yauTEIN HHPEKINOHHBIX
3aboneBaHuity; «Bupyc ummyHoaedunuTa gyenoreka (BUY).
[po¢unaktuka BUY-undexmnumn», «bakrepun
Koncyabranmus
Meroaudeckne yKa3aHus Ui CAMOCTOSTEIbHON paboThI 2
oOygarommuxcs
Tema 1.3 Opranuszm Coaep:xkanue yue0HOro MaTepuajia 6
Jlexuuu
1 | MHoroo6pa3zue opraan3MoB. OOMEH BEIECTBOM H SHEpPTHeEH ¢ 2
OKpY’KaloIel cpeoif
IIpakTHYecKue 3aHATHS 2
1 | Oprauusm — enuHoe uenoe. 2
CamocrosrensHas paboTa 00ydaromuxcs
1. Cucremaruueckas mpopaboTka KOHCIIEKTOB 3aHATHH, yaeOHOI
JIUTEPATYPBhl, JOIOJHUTEILHON JIUTEPATYPhl, C UCIIOIb30BAaHUEM
pEeKOMEHAALNH MpeTo1aBaTeNsl.
Koncnekrsr: «HacnenctBeHHbIe 00J€3HU YeTOBEKa, UX TPUIUHBI U 2
npodunaktuka», «CoBpeMEHHbIE MIPEACTABICHUS O TE€HE U TEHOMEY.
Coo0menne «I'eHeTHUECKHE 3aKOHOMEPHOCTH CEJEKIIHM», « Y UeHHe
H.J. BaBunoBa o nieHTpax MHOr00Opasusi ¥ MPOUCXOKICHHS
KYJIBTYPHBIX PacTeHHI», «bHOTEeXHOIOT s, €€ JOCTHKEHHS,
TIEPCIIEKTHBBI Pa3BUTHS.
Tema 1.4 Bun Copep:xanue yue0HOr0 MaTepHaJa 6

Jlexknun
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Bup. [onynsitust. Teopus 3BOTIOLKUK OPraHUYECKOTO MUpa
Y. Jlapuna

HpaKTn!{ecmle 3AHATHUSA

1 | I'umoTe3bl MPOMCXOXKICHUS KHU3HH.

CamocrosrenbHas paboTa 00ydJaromuxcs

1. Cucremarndeckas mpopaboTKa KOHCIIEKTOB 3aHITHH, YIeOHOMH
JUTEPATyPHl, TOTOJHUTENBHOMN JIUTEPATypHl, C UCIIOIb30BAaHUEM
PEKOMEHIALMH NPETIo1aBaTes.

Koncrniekt «I'unoTessl MpOUCXOKACHUS KU3HUY»; « [losgBneHue 2
MBICJIUTEIBHON IESITENBHOCTH U WICHOPA3AEIbHON pedmy.
CooO1eHus: «AHTPOIIOT€HE3 U €ro 3aKOHOMEPHOCTHY,
«JlokazarenbcTBa POJCTBA YENOBEKA C MIEKOMHUTAIOIUMU
KMBOTHBIMI.

Tema 1.5 DkocucreMbl

Coaep:xkanue yueOHOro0 MaTepuasia 4

Jlexkuuu

1 | [IpenmMer u 3a1a4u SKOJIOTUU 2

HpaKanecmle 3aAHATHHA

1|

CamocrosTenbHast paboTa 00ydaromuxcs
Okonoruyeckue HakTopbl, 0COOCHHOCTH MX BO3ACHCTBUSI. 2
W3y4yeHnune npucnocoOIeHHOCTH OPraHi3MOB K Cpejie OOMTaHusl.

nTOroO: 136

2.4 Conep:kanue pa3iesioB JUCUUILIMHBI

2.4.1 3aHgTHA JeKINOHHOT0 THIIA

pasn
ena

HaumeHnoBanme
pa3zaena

Copepxanue pazzena

®dopmMma
TEKYILETO
KOHTPOJISL

2

3

4

Paznen 1. ®du3zuka

MexaHnueckoe IBIDKEHHE, €r0 OTHOCHTENBHOCTh. 3aKOHBI JTHHAMHKH
Herotona. Cuiel B pHUpOZE: YIPYTOCTh, TPEHHE, CHJa TSKECTH. 3aKOH
BCEMHUPHOTO TATOTeHUs. HeecomocTh. MMmynmbc. 3akoH cOXpaHEHHS
UMIIyJIbCa W pEakTHBHOE IBIKeHHe. [loTeHIManpHAs W KUHETHYEeCKas
JHEprus. 3aKOH COXpaHEHUs] MeXaHW4YecKoll odHepruu. PabGota w
MOIIIHOCTh. MexaHudeckue konebanus. [lepuon m yactota kosneOaHUi.
Mexannueckue BoIHbI. CBOMCTBA BOJIH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK H
€ro HCIOJIb30BaHNe B TeXHUKE U MeaunuHe. OcHoBHBIE mosiokeHus MKT
W UX ONBITHOe 00OCHOBaHWe. BpoyHOBckoe nBmxkenue. Juddysust.
Pasmepsr m Maccel MOJNEKyl ¥ aTroMoB. KamwmmispHbIE sIBICHUS.
TemmoemkocTb. TermooOMeH. 3akOHBI TEPMOJMHAMUKH. TeIIOBEHIC
JIBUTaTeNIM U oXpaHa okpy»xaroei cpeasl. KIT/I rennoBsix npurateneit
DNeKTpUYecKoe B3auMoAeHcTBYE. DeMeHTapHbIl 3apsia. 3akoH Kynona.
JudnexTpudeckas MPOHUIIAEMOCTh CPEIbl. DIEKTPOCTATHYECKOE TIOJIE.
Hanpsokernocts.  [lpuwHnmn — cymepmosunmu — monedl.  ['padudeckoe
M300pakeHne DJIEKTPUUECKHX IMoyied. MarHuTHOe TOJie MOCTOSHHOTO
MarHuTa W 3JEKTPUYECKOro TOKa. MarHutHas HWHIYKIUS, MarHUTHBIN
MOTOK. SIBIIEHUE AIEKTPOMArHUTHON MHAYKIMH. 3akoH OMa JUIsi ydacTka
nenu. KpaTkas uctopus pa3BUTHS NpEACTaBICHHUN O NPUPOJAE CBETa.
DNeKTpOMarHUTHAs PHUPOJIa CBETA. 3aBUCUMOCTh MEXAY IJIUHOW BOJHBI
W YacTOTOW DSJIEKTPOMArHUTHOTO W3IMydeHUs. 3aKOHBI OTpPaXKeHHs] |
nperaomiieHus cBera. PoroddhdexT u KOpIycKyJspHBIE CBOWCTBAa CBETA.
CrpoeHue atomMa M ero IUlaHeTtapHas wmojenb. [umoreza Ilnanka.
[Mornomenue u ucnyckanue cpera aroMoM. CTpOoeHHE aTOMHOTO sipa.
PannoaxTuBHBIE M3IY4YeHHs] MU MX BO3JEUCTBUE HA YKUBbIE OPraHU3MBI.
DHeprus pacllelyieHus aToMHOro sijpa. SnepHas sHepretuka. Hama
3Be3qHas cucrema — ['anakruka. beckoneuHocts Beenennoit. Ilonstue o
KOCMOJIOTUH.  OBomonwsi  3Be3n. OHepruss  ConmHna ¥ 3Be3.
ITpoucxoxaenrne COTHEUHON CUCTEMBI.

P,V
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Ne dopma
Hanmenosanue
pazn Copepxanve paszena TEKYILEeTo
paszena
enma KOHTPOJISI
1 2 3 4
2 Pasznen 2. Xummus [Ipenmer xumuu. BemectBo. AToM. Monekyna. Xumuueckuii snement | 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 xumudeckux siemeHtoB . 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 MIPOU3BOACTBE. DU3HUECKHE U XUMHUIECKIE
CBOWMCTBA BOJBI. 3arps3HUTEIHN BOIBI H CIIOCOOBI OUMCTKH. JKecTkas Boja
u ee ymsardenne. OnpecHeHHe BOABI. ATperaTHbIe COCTOSHUS BOIBI U €€
IepeXobl M3 OJHOTO arperaTHOro coctosiHus B apyroe. Ilonsarue o
XUMHUUYECKON peakuuu. Tumbl xumudeckux peakiuil. CKopocTh peakiuu
U (aKTOPBI, OT KOTOPHIX OHA 3aBHUCHUT. TemioBoil 3()(eKT XUMUUECKOH
peakuuu. Xumuueckoe paBHOBecue. OKCHIBI, KHCIOTHI, OCHOBaHWUS,
conmd. XHWMHYECKHE CBOWMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
COCIMHCHUI B CBETE 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 XUMHUH U TEOPHS
CTPOEHUS OpraHUYECKUX COCUHECHUH. ITousrue HU30MEPHH.
VYrnesogoponel. IlpenenbHple W HENpeAeNbHBIE  YINIEBOAOPOIBL.
[IpumeHeHne yrieBOJOPONOB B OPraHMYECKOM cuHTe3e. lIpenenbHble u
HENpeJebHbIE YIIIEBOAOPOAbL. [IpupoaHble HCTOUHUKH YIJIEBOJOPOIOB.
YrneBogopoasl Kak OCHOBa MEXKIYHAapOJHOTO COTPYAHHYECTBA U
BaXHEHIINI HUCTOYHHUK (hopmupoBaHus Oro/KeTa PO.
Kucnopoacoaepxkaiue oprannueckue Bemectsa. CoupTbl, KapOOHOBBIE
KUCIOTBI M CIIOKHBIE 3(QUPBI: KX CTPOCHHE U  XapaKTEPHBIC

XUMHYECKHE  CBOMcTBA.  [IpencraBuTenn  KHCIOPOJICOAEPKALINX
OPTaHWYECKUX COCIMHEHWH: METWJIOBBIH W  OITHIOBBIH  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 buosorndeckast GyHKIUs 0IKOB. 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 OpraHu3ma. Ponb XUpOB B OpraHusMe.
XosecTepuH U €ro poiib B 310pOBbe yesoBeka. MuHepaibHbIe BEIIECTBA B
NPOJIyKTax MUATAaHUs, nuiieBble fo0aBku. COaraHCHPOBaHHOE IIUTAHUE.
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Ne dopma
Haumenosanue
pasg Coneprxanue paszena TEKYILETO
paszena
ena KOHTPOJIsSt
1 2 3 4
3 Pazgen 3. Buonorust — coBOKYyIMHOCTh HayK O »kHBOil pupone. Meroasl Hayunoro | T, KP, ¥V
buonorus no3HaHus B Ouonoruu. JKuBas npupozaa 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
MOJOKEHHsT ~ KJIeTOYHOoW  Teopuu.  KileTka  —  CTpYKTypHO-
(yHKIMOHANMBHAA (dJEMEHTapHas) enuHUNa >kKm3HA. CTpoeHHE KIIETKH.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHCHTBI KIETKH 3yKapHoT. Kierounoe
aapo. QDyHKIMA sAApa: XpaHEHHE, BOCIPOM3BEACHHE U IIepenada
HACJIEJICTBCHHOW WH(OPMAIMK, PETyIsanus XUMHYECKOH aKTHBHOCTH
kinetku. CTpykTypa M (GYHKIOMHM XpOMOCOM. AYTOCOMBI W IIOJIOBBIC
XpOMOCOMEBL.  brosormdeckoe 3HaueHHE XHMHYECKHX  JJIEMEHTOB.
Heopranumueckue BemiecTBa B COCTaBe KIETKH. Poib BOABI  Kak
pacTBOPUTENIS U OCHOBHOT'O KOMITOHEHTa BHYTPEHHEH Cpeibl OPraHU3MOB.
VYrneBoas! n nunuasl B kietke. CTpykTypa U Ouosiornueckue QpyHKIUU
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 3a00JCBaHUMN; MOHITHE 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  CaMOBOCIPOM3BEJNCHHIO — OJHAa U3
OCHOBHBIX OCOOEHHOCTEHl JKUBBIX OpraHM3MOB. JleneHue KIeTKH —
OCHOBa pOCTa, pa3BUTHS M pPa3MHOXEHHs OpraHu3MoB.  becrnonoe
pasmHOxkeHue. [losoBoif  mpormecc W MOJOBOE  pa3MHOXEHHE.
OmnonoTBopeHue,  ero Ouosornueckoe 3HaueHuwe. I[loHsTne — 00
UHAWBUAYAJIBHOM (OHTOTEHE3). DBOJIOIHOHHAs TEOpUs M €€ Poilb B
(hopMUpOBaHUM COBPEMECHHOW €CTCCTBEHHOHAYYHOH  KAapTHHBI MHpa.
Bun, ero xpurepuu. Ilomymsmust Kak CTPYKTypHas CIUHWIA BHUIA H
sBomorui. CHHTETHYECKash TEOpHUS DBOIIONHH. JIBIKyIIHE CHIIBI
SBOJIIOIUA B COOTBETCTBHM C CHHTETHYCCKOW TEOPHEH HBOIIOIIH
(CTD). T'eHermveckne 3aKOHOMEPHOCTH 3BOJIIOIMOHHOTO IIPOIIECCA.
Pesynbrater sBomrorun. CoxpaHeHHe MHOT000pa3ws BUIOB KaK OCHOBa
ycToW4MBOro pa3ButHs Ouocdepbl. [IpUUMHBI  BBIMHpaHHS —BHIIOB.
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.
Oxonorndyeckue (HaKTOPHI aHTPOIIOTEHE3a: YCIOKHEHUE TTOMYJISIIHOHHON
CTPYKTYpBl ~BHAA, W3TOTOBICHWE OPYAMH TpyHa, IEpexox OT
pPaCTUTENFHOTO K CMEIIAHHOMY THITY ITUTAaHWS, WCIOJIB30BAHUE OTHS.
[osiBeHHEe MBICTUTEIBHON MAEATEIFHOCTH ¥ YJICHOPA3JCIBHONH pedH.
[poucxoxnenue. DxocucTeMbl [IpeaMeT U 3a1a4u KOJIOTHH: yIeHHEe 00
9KOJIOTHYECKUX (pakTopax, ydeHHe O COO0ImIecTBaX OPraHU3MOB, YUCHHE O
ouochepe. Dxomoruueckue (HaKTOPbl, OCOOCHHOCTH WX BO3ACHUCTBHSL.
DKoNornYecKass XapakTepUCTHKa BHa. I[loHSITHE 00 DKOJOTHYSCKUX
cucremax. llemm mmranmsa, Tpoduveckne YpoBHH. buoreorneHos 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 — 4elioOBEKa Ha
6uoctepy. TpaHcopmamust €CTECTBEHHBIX OKOJOTHYECKHX CHCTEM.
OCOOCHHOCTH arpo3KOCHCTEM (arpoIeHO30B).

[Tpumeuanne: T — rectupoBanue, P — nanucanue pedepara, Y — ycrusiii onpoc, KP — konTponbHas pabora
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2.4.2. 3aHATHS CEMMHAPCKOI0 THIIA

HE MPEyCMOTPEHBI

2.4.3. [IpakTuyecKkue 3aHATUSA

HanmenoBanue
pasznena

HanmeHnoBaHMe MPaKTHYECKUX PadbOT

dopma
TEKYIIETo
KOHTPOJIS

1 cemecmp

1 2

3

4

1. |Paszgea 1.
MexaHuka

Uccnenopanue nBUXEHUS Tela MO AEHCTBUEM MOCTOSIHHON
cunbl. M3yueHue 3akoHa COXpaHEHUsT HUMIyJbCa U
PEaKTUBHOTO JBIKEHMs. M3MepeHHe BIIaKHOCTH BO3AyXa.
W3mepeHre  NMOBEPXHOCTHOTO  HATSDKEHHS  KUAKOCTH.
N3yuenne 3akona Owma nans ydactka 1enu. M3ydenwue
SABJICHUS DSJEKTPOMAarHUTHOW WHAyKUuuu. lcnonp3oBaHue
dorordpdekra B TexHuke. HalOmromeHue W perucrpamuu
3apsKEHHBIX 4YacTull. TepmosnepHblil cuHTe3. M3mepenus
JIMHEVKOW Y IITAHTCHIIUPKYJIEM.

Ip, v, JIP, T

2. [Pasmea 2. Xumus

[Tpupoga xumuueckoi CBA3M. XUMHUYECKHUE CBONCTBA
KHUCIOT U ocHOoBaHuil B ceete TO/]. OOmias xapakTepucTuka
MmetauioB. OOmIas XapakKTepPUCTHKA TIJIABHBIX IOATPYIII
HEMETaJJIOB Ha npuMmepe raJOr€HOB. OGmas
XapaKTEepUCTHKA yriaeBonopoaos. CBONCTBA U NPUMEHEHUS
CIHPTOB, KapOOHOBBIX KHCIOT H CJIOXHBIX 3(HUPOB.
OnpeneneHne KECTKOCTH BOABI.

IP, ¥, KP,
JP, T

3. |Pasmea 3. BuoJiorus

Kupas npupona kak OOBEKT H3y4YeHHsS] OHOJIOTHUU.
Pa3MHOXeHHe opraHu3moB, ero ¢GopMbl U 3Ha4yeHHE.
WuauBuayaibHOE pa3BUTHE MHOTOKJIETOYHOIO OpraHu3Ma
(onTorene3). Opranusm — enuHoe 1esnoe. MHorooopasue
opranu3mMoB. ['unoressl IIPOUCXOKACHUS JKU3HU.
VYCi0)KHEHHE KUBBIX OPraHM3MOB Ha 3€MJI€ B IPOLECCE
ABOJIIOLIMU. AHTPONOreHe3 U €ro 3aKOHOMEPHOCTH.
JlokazaTenbcTBa  POACTBA YEJIOBEKA € MIIEKONUTAIOLMMU
JKUBOTHBIMHU.  M3ydeHue CTpPOEHHsI pAaCTUTEIBHOM U
KUBOTHOW  KJeTKH. V3yueHue  mpuCHOCOOIEHHOCTH
OpPraHU3MOB K cpejie 0OMTaHUs

I1P, T, JIP

Ipumeuanue: I[IP- npaxmuueckas paboma, JIP- nabopamopnas paboma, T — mecmuposanue, P —
HanucaHnue peghepama, Y — ycmuoiii onpoc, KP — konmponvuas paboma

2.4.4 Copepxkanue camocrosiTeJbHOH padorbl (IlpumepHass TemaTuka

pedepatoB)

1o uzuxe

1 . Metponorus B npodeccun

2 ®dusuka B npodeccuu (3HaueHre GU3UKU MPU OCBOCHUH MPOodhecCcrn )
3. [lorpemHocTy U3MEpEHUIN

4. CKOpOCTH B IPUPOJIE U TEXHUKE.

5. Tanuneo Namuneit

— OCHOBATCJIb TOYHOI'O €CTCCTBO3HAHU
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6. 3HaueHue oTKpeITHiA ["anues

7. Vcaak HproTOH — co3aaTenb KiacCuueckoi (hu3uKu

8. CuJibl B IPUPOJIC U TEXHUKE

9.YnpTpa3ByK U €ro UCMOJIb30BAHUE B MEIUIIMHE 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. BaxxHenmune COeIMHEHU METAJJIOB 1 HEMETAJIOB B IIPUPOAE U XO35IMCTBEHHON
NEeATEIbHOCTH YEI0BEKa

4. Kpuctajmmnueckue peleTKy BEMIECTB C Pa3INYHbIMU BUAAMU XUMHYECKOU CBSI3U
5. Pornb B K€TKE HEOPraHUYECKUX U OPTAHUYECKHUX BEIIECTB

Ilo 6uonozuu

1.Bupycbl — B030ynutenu HHGEKIIMOHHBIX 3a00JI€BaHUIMA

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 U3MEHEHUS B OMOc(epe Mo BIUSIHUEM JESITEIIbHOCTH YeJIOBEKa

2.4.5 IlepeueHn Y4eOHO-MeTOAUYECKOro obecreueHust JIS
CaMOCTOSAITEILHOM PadoThI 00y4aIOUIMXCH 0 JUCHUILINHE

CamocrosiTenbHas paboTa y4yaliuxcs sIBISIeTCS BaxkHeumen (gopmoit yueOHO-
BOCITUTATEIHHOTO MPOIIecca.

OcHOBHasI 1IeJIb CAMOCTOSITEILHOM pPabOThl MPU M3YYCHHH JTUCHUTUIIMHBI —
3aKpEeNUTh TEOPETUYECKHE 3HAHUS, TOJYUYCHHbIE B XOJ JICKIIMOHHBIX 3aHSATUH, a
Takke CHOPMHPOBATH  MPAKTUYECKHE  HABBIKM  MOATOTOBKM B 001acTu
€CTECTBO3HAHUAL.

CaMmocTosiTenbHass padoTa y4yaliMxcsi B MPOIECCE OCBOCHUS JAMCIUTLIMHBI
BKJTFOYACT:

- U3y4eHNEe OCHOBHOMW U JOTIOTHUTEIIBHON JIUTEPATYPHI TIO IPEAMETY;

- n3y4eHHEe (KOHCTICKTUPOBAHKE) BOIMPOCOB, BHI3BIBAIOIINX 3aTPYIHCHUS TIPHU UX
W3YUYCHUH;

- paboTy C SNEKTPOHHBIMH YYEOHBIMU PECYPCaAMU;

- U3y4YeHNEe MaTepPHAJIOB MTEPUOIUYECKON TIeYaTH, UHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOATOTOBKY K MPAKTUYECKUM U TAOOPATOPHBIM 3aHATHSIM,

- BBITIOJTHEHHE JIOMAITHUX 3a/IaHHM.

HaumenoBanue paszacia, HepequL y‘-Ie6HO-M€TOI[I/ILICCKOl"O obecrieueHus JAUCIUIIIUHBI I10
TCMBI BBIIOJIHCHHUIO CAMOCTOSATEIIBHOM pa60TLI

Paznen 1. dusuxka
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1 MexaHnuka

2 MonekynsipHast (uznka
U TEPMOANHAMHUKA

3 DekTpoauHAMHUKA

4 CtpoeHne aTomMa u
KBaHTOBas (hU3MKa

5 DBOIOUS BCEJIEHHO

1. Caenko, Ombra EprenneBna. EctectBo3nanue [Tekct] : yueOHOE
nocoOue A HUCHONb30BaHMA B y4yeOHOM mpoliecce 00pa3oBaTeNbHBIX
yupexaeHuit, peanusytoumx nporpammel CIIO / O. E. Caenko, T. II.
Tpyummna, O. B. ApytionsH. - 6-e uzz., crep. - Mocksa : KHOPYC, 2018. -
364 c. : wn. - (Cpennee mpodeccuoHanbHOe oOpazoBanue). - bubmuorp.: 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 oOpa3oBaHHe). —
ISBN  978-5-9916-6853-8. — Pexum gocryma :  Www.biblio-
online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A.

3. Ky3nernios, C.M. CipaBouHuK 110 U3HKE : yaeOHOE TTocoome /

C.1. Ky3uenos, K.1. Poro3un ; MunamncrepcTBo o0pa3oBanus Poccuiickoit
Oenepanyu, OenepanbHOE TOCYAapPCTBEHHOS aBTOHOMHOE 00pa30BaTeIIbHOE
yapexJIeHUe BBICIIEro o0pa3oBanus «HarmoHanpHbIN HCCIen0BaTeIbCKAN
Tomckuli rocy1apCcTBeHHBIN YyHUBEpcUTET». - 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 XUMUU

[Tepuonnueckuii 3aK0H

CrtpoeHne BelecTBa

Boga. PactBopbl

XUMHUYECKUE PEAKIIUH

Knaccuduxarms
HEOPTaHUYECKUX
COEIMHEHU N

MerTajisl 1 HeMeTaJlIbl.

YrieBoopoabl.

Kucnoponconepxarue
OpraHUYECKHUE BEMICCTBA

A3zoTcoaepxaniue
OpraHU4eCcKHe
COEIUHEHUS

XUMUS U )KA3Hb. XUMUS B
ObITY

1. Caenko, Onwsra EprenneBHa. EcrectBo3nanue [Tekcr] : ydeOHOe
nocobue Al HWCHONB30BaHMA B y4eOHOM Tmpoliecce 00pa3oBaTeNbHBIX
yapexaeHuii, peamm3yroomux mnporpammel CIIO / O. E. Caenmxo, T. IL
Tpymmna, O. B. ApytionsH. - 6-e¢ uzn., crep. - Mocksa : KHOPYC, 2018. -
364 c. : un. - (Cpennee npodeccuonanabHoe oOpazoBanue). - bubnmorp.: 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. :
UsnarenserBo KOpaiir, 2016. — 363 ¢. — (Cepwust : [Ipodeccronansroe
obpazoBanne). — ISBN 978-5-9916-6853-8. — Pexxum moctymna :
www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A.

3. Nxonnnkosa, H.W. Konnenuu coBpeMEHHOTO €CTECTBO3HAHHS : y4eOHOe
nocobue / H.U. UxonnukoBa. - Mocksa : HOuutu-/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. buomorus

BBenenue

Kierka.

Opraamm

1. CmupnoBa, M. C. EcrecTBo3HaHuE : yueOHUK U IPAKTUKYM
s CIIO / M. C. CmupnoBa, M. B. Hexmonosa, T. M. CmupHoBa. —
M. : U3parensctBo KOpaiit, 2016. — 363 c. — (Cepus :
[MpodeccnonansHoe oOpazoBanme). — 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. Ukonnukosa, H.W. KoHienuuu coBpeMeHHOT0
KOCHCTEMEL ecTecTBO3HaHus : yuebHoe nmocobue / H.M. Mkxonnukosa. - Mocksa :
IOnutn-/lana, 2015. - 287 c¢. - ISBN 978-5-238-01421-0 ; To xe
[DnexkTpoHHBIH pecypc]. -

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

KpoMme nepeunciieHHbIX HCTOYHUKOB YYaIUKUCS MOXKET BOCIIOJIb30BaThCs
MOMCKOBBIMU CUCTEMaMU ceTh HTEpHET 10 TeEME CaMOCTOSITEIbHOW PaOOTHI.

Jns  ocCBOEHHs JHUCHUIUIMHBI M CaMOCTOSITEJIbHOTO  BBITOJHEHUS
IPEAyCMOTPEHHBIX Y4YeOHOM TMpOrpaMMoOil Kypca 3aJaHUd MOXKET OBITh
UCIIOJIb30BAHO CJIEIyIOlee yUeOHO-METOANYECKOE 00ecIieueHue:

-METOJIMYECKHE PEKOMEHIAINH K BBITTOJIHEHHUIO J1a00paTOPHBIX padoT;
-METOANYECKHE PEKOMEHAAIMH K CAMOCTOSITENIbHOMN paboTe.

Hauanom opranuszanuu Jiro00H caMOCTOSTENIbHONW padOThl IOJKHO OBITh
MIPUBUTHE HABBIKOB M YMEHHI TpaMOTHOM padoOThl C y4yeOHOM M Hay4yHOUH
JUTEPaTypor. OTOT MPOLECC, B NEPBYK OUYEPEIb, CBS3aH C HAXOXKIACHUEM
HEO0OXOAMMOM AJI YCIEIIHOTO OBIAJACHUS YUEOHBIM MaTepruaioM JUTEPATYPOH.
VYyammumiicss JOMKEH YMETh MOJb30BaThcs (POHAAMH OHOIUMOTEK M CIPABOYHO-
oubmuorpad@UUeCcKuMU U3TAHUSIMHU.
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3 OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

Jlis  W3ydeHHWsl eCTECTBO3HAHMS MPEIYCMATPUBACTCS HWCIOJIb30BAHUE B
y4eOHOM TMPOIIECCe aKTHUBHBIX U MHTCPAKTUBHBIX ()OPM MPOBEICHHS AyJAUTOPHBIX H
BHECAYJMTOPHBIX 3aHATHH C 1EIbI0 (POPMUPOBAHHS U Pa3BUTHsI MPOQECcCHOHATBHBIX
HABBIKOB 00YYarOIINXCA.

B nmporecce 00ydeHHsT TPUMEHSIOTCS  00pa30BaTeNIbHBIC  TEXHOJOTHH
JMYHOCTHO-CATCIBHOCTHOTO,  Pa3BUBAIOIICT0O W MPOOJIEMHOT0  OOydYeHHUsI.
Oo0s3areneH 1a00PaTOPHBIA MPAKTUKYM I10 Pa3fieiaM TUCIUTLIAHBI.

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

3.1 Obpa3oBaTesibHbIe TEXHOJOTUM NIPU NMPOBEACHUH JEKIUI

. 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 OBOJIONNS BCENCHHON AynuoBu3yasibHasi TEXHOJIOTHS, JEKIHUSI-IHCKYCCHS 2*
6 OCHOBHBIE ITOHATHSI ¥ 3aKOHBI XUMHUH |AyTHOBU3yaJIbHAsI TEXHOJIOTHS 2
7 [epnoandeckuii 3aK0H AynnoBu3yalibHasi TEXHOJIOTHs, TPOOIEMHOE N3JI0KEHHE 2*
8 CrpoeHue BenecTBa AynnoBu3yalibHasi TEXHOJIOTHs, TPOOIEMHOE N3JI0KEHHE 2*
9 Bopa. PactBops! AynnoBu3yasibHasi TEXHOJIOTHS, TPOOIEMHOE U3JI0KCHHE 2*
10 XUMHUYECKUE PEaKIUn AynuoBH3yalbHasl TEXHOJIOTHS, TPOOIIEMHOE H3JI0KCHHE 2*
Knaccupukanus HEOPTraHUYECKUX
11 ¢ Al p AyIoBH3yalbHAs! TEXHOJIOTHS 2
COEIMHEeHUH
12 MeTaJibl 1 HEMETAJIIbI. AynuoBu3yasibHasl TEXHOJIOTHs 2
YrieBoaopOabL. -
13 AynuoBH3yanbHas TEXHOJIOTHS, TPOOIEMHOE U3JI0KEHHE 2
Kucnopoaconepxkamue
14 pOACOAepaall AynuoBH3yasbHas TEXHOJIOTUS 2
OpraHMYecKue BellecTBa.
AzoTcozepkaliye OpraHHYEeCKHe
15 Aieprat p AynuoBH3yasbHas TEXHOJIOTUS 2
COE/IMHEHUSI
16 Bgenenne AynnoBH3yasbHas TEXHOJIOTUS 2
17 Knetka. AynMoBH3yasbHAs TEXHOJIOTUS 2
18 Opraausm AynnoBH3yasbHas TEXHOJIOTUS 2
19 Bun AynnoBH3yasbHas TEXHOJIOTUS 2
20 OKOCHCTEMBI AynMoBH3yasIbHas! TEXHOJIOTHUS, JICKITHSI-TUCKYCCHS 2%
3.2.00pa3oBaTe/ibHbIE€ TEXHOJIOTHHU NPH NMPOBEICHUH MPAKTHYECKHUX
3aHATUHU
Buns! mpuMeHseMbIX 00pa30BaTENbHBIX Komn.
Ne Tema 3aHsaTHA At TIp P:
TEXHOJIOTUH qac
1  UccrnemoBaHue  3aBHCUMOCTH  CHJIbI  TpeHHMs | [JUCKYCCHS 110 TEOPETHYECKUM BOIIPOCAM. 2
CKOJIbKEHHUS OT Beca Tela. Peuienue 3aa4 MHANBULYaTbHO
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2  H3mepenue Temmneparypbl BEIIECTBa B 3aBUCUMOCTH  KpyTiiblii CTOJ 1O TEOPETHYECKUM BOIIPOCAM 2
OT BpEMEHM TIIPH  M3MEHEHUSX  arperaTHbIX
COCTOSIHUH.

3  Hsyuenue 3axona Oma aJisl yuacTkKa IIeIH. Juckyccust O TEOPETHUECKUM BOIIPOCaM 2%
Pemienve 3a1au MHAMBUIYAIBHO 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 3aga1 HHANBULYaTbHO

8 Tunel XUMUYECKOH CBSI3H. Kpyrasiii cTon no TeopeTHYECKUM BOIIpocam 2
Pemenue 3amau

9  OmpeneneHue KECTKOCTH BOJBI. Pewienue 3aau. AHanu3 KOHKPETHBIX CUTYaIUi 2%

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

XUMHYECKOe paBHOBECHE. Pewienve 3a1au MHAMBUIYAIBHO C TPYNIOBBIM
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  Xumwus u opraHusM 4enoBeKa. JucyT 1o TEOpeTU4ECKUM BOIIPOCaM 2%
Pewienve 3a1au MHAMBUIYAIBHO C TPYNIIOBBIM
00CYXICHUEM UTOTOB

14 |U3yueHue CTpOECHHS PACTUTENbHOM WU JKUBOTHOW Kpyriblii cToi Mo TeopeTnyeckuM Bompocam 2

KJIETKH. Pewienve 3a1au MHAMBUIYAIBHO C TPYNIIOBBIM
o0cyxneHneM AHalln3 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-TeXHHYeCcKass 0a3a, HeoO0XoaMMasi ISl OCYLIECTBJICHUS
00pa3oBaTeJIbLHOI0 Mpolecca Mno JMCHUIJINHE

Crenmanu3upoBaHHas MeOeb U CUCTEMBI XpaHEHUs (JI0CKa KJacCHast, CTOM U CTYII
YYHTEIISA, CTOJIBI M CTYJIbSl YUCHHUECKHE, MTKA(BI IS XpaHEHUS yIeOHBIX
MOCOOUH, CUCTEMBI XpaHEHUS TaOJIUIT U TUTAKATOB);

TEXHUUYECKHUE CpeCTBa 00yueHus (paboyee MECTO YUUTEIISl: KOMIIbIOTEP YUUTEIs,
BUJICONIPOEKTOP, IKpaH, JuiieH3nonHoe 110);

JIEMOHCTPALIMOHHBIE Y4eOHO-HAIISIIHbIE TOCOOUS (KOMIUIEKTHI CTEHIOB, KOMIUIEKTHI
TaOJINIL, TOPTPETHI BHIJAIOIINXCS YUCHBIX);

AJIEKTPOHHBIE CPENICTBA 00yUeHUs (KOMIUJIEKTHI BUACOPHIBMOB).

4.2 IlepedyeHb HEOOXOAMMOI0 IPOrPAMMHOIO O0ecreYeHus!

. Oneparonnas cuctema Microsoft Windows 10 (mor. Ne23—AD®/223-D3/2019);

. IMaker mnporpamm Microsoft Office Professional Plus (mor. Ne23—AD®/223-
®3/2019);

. 7-zip GNULesser General Public License (cBoboaHOe mporpaMMHOE OOecIieueHuE,
HE OIPaHUYECHO, O€CCPOUHO);

. Uutepuer Opayszep Google Chrome (OecrutatHoe mporpamMMHoe oOecrieucHHe, He
OTPaHUYEHO, OECCPOUHO);

. K-Lite Codec Pack — yHuBepcaibHbIi HaOOp KOJIEKOB (KOIMPOBIIUKOB-
JIEKOAUPOBIIMKOB) M YTWJIMT JJII IPOCMOTpa U 00pabOTKH ayauo- U BUIe0(aiIoB
(6ecrutaTHOE MpOrpaMMHOE OOecriedeHre, He OTPaHUYE€HO, OECCPOUHO);

. WinDjView — mnporpamma mis mpocMmoTpa (aiiioB B ¢dopmare DIV u DjVu
(cBOOOHOE TIPOrpaMMHOE 0OeCIIeUeHUE, He OTPaHHYEHO, OECCPOUHO);

. Foxit Reader — mnpukiamgHoe mporpaMMHOE oOOecleYeHne s MPOCMOTpa
ANIEKTPOHHBIX ~ JOKyMEeHTOB B ctangapre PDF (OecrmaTtHoe mporpammHoe
obecrnieueHue, He OTPaHUYEHO, OECCPOUHO).
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3) HEPEYEHD OCHOBHBbIX n JOHOJIHUTEJIBHBIX
NHPOPMAIIMOHHBLIX HMCTOYHHUKOB, HEOBXOJIUMbBIX JIsA
OCBOEHMUA JUCHUITVINHBI

5.1 OcHoBHas auTEpaTypa

1. CmupaoBa, M. C. EcrecTBo3HaHuE : YYEOHMK M MPaKTUKYM IS
cpennero mpodeccuonaapbHoro obpaszoBanusi / M. C. CmupuoBa, M. B. Boporenko,
T. M. CmupnoBa. — 2-e¢ u3a. — Mocksa : UznarensctBo FOpaiit, 2020. — 332 c. —

(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09495-4. — Tekcer
anektponnbii // DBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/448852
2. Caenko, Ombra EBrenneBHa. EctectBo3nHanue [Tekcr] : ydeOHOe

nocoOue JUisi UCTIOJb30BaHMS B y4eOHOM Ipoliecce 00pa3oBaTEeNIbHBIX YUPEKICHUMH,
peanuzytonux nporpammsl CITIO / O. E. Caenko, T. I1. Tpymuna, O. B. ApyTioHsiH. -
6-¢ wu3n., crep. - MockBa : KHOPVYC, 2018. - 364 c. : mi - (Cpennee
npodeccuonansHoe oOpazoBanue). - bubmmorp.: c. 363-364. - ISBN 978-5-406-
06475-7

5.2 lonosiHUTEILHAS JIUTEPATYpPa

1.T'openoB, A. A. EcrtecTBo3HaHue : ydeOHOe MocoOue Jyisi CpPEIHEro
npodeccronansHoro oopazoanus / A. A. 'openoB. — 4-e uzf., nepepad. U 10M. —
MockBa : MWzgarensctBo IOpaiit, 2020. — 355 c. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-10214-7. — Texkcr : anekrponnsiii // IbC FOpaiit
[caiiT]. — URL.: http://www.biblio-online.ru/bcode/

Bansuckuii, C. . EcrectBo3Hanue : y4eOHHMK W MPAKTUKYM JJI CPEIHETO

npodeccuonanbHoro odpazoanus / C. U. Banauckuit. — Mocksa : M3gaTenbcTBO
FOpaiit, 2020. — 367 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-
13604-3. — Tekcr : oanektponasid // DbC HOpaiir [caitit]. — URL:

http://www.biblio-online.ru/bcode/466079

5.3 Ilepuoanyeckue u3aHus

1. Kypnan «Yuensle 3anucku KazaHckoro rocyaapCTBEHHOIO YHUBEPCUTETA:
cepusi: EcrecTBEeHHBIE HAYKW)

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

3. Kypnan «Duszuka 3eMian»

4. Kyprnan «Xumus u xku3Hb XXI Bex»

5. baswl nannbix komnanuu «Mct Beroy (http://dlib.eastview.com).

21


https://urait.ru/bcode/448852
http://www.biblio-online.ru/bcode/
http://www.biblio-online.ru/bcode/466079
http://dlib.eastview.com/

5.4 IlepeyeHb pecypcoB MH(OPMALMOHHO-TEJEKOMMYHUKAINMOHHOW ceTH
«/HTEpHEeT», HEOOXOAUMBIX IJISI OCBOCHHS IUCIHUILINHBI

1. MunuctepctBo  oOpa3oBanusi W Hayku  Poccmiickoit ~ Deneparuu
(http://MmuHOOpHAYKH.pD/);

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

3. Undopmanmonnas cucrema "EnuHOe OKHO J0CTynma K 00Opa30BaTEelIbHBIM
pecypcam" (http://window.edu.ru/);

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

5. denepanbHbIN LIEHTP MH(}OpMaMOHHO-00pa30BaTEIbHBIX pecypcoB
(http://fcior.edu.ru/);

6. OOpasoBarenpHbIN OpTa "Yueda" (http://www.ucheba.com/);

7. Tlpoekt I"'ocynapCTBEHHOTO MHCTUTYTa pyccKoro si3bika uMeHu A.C. [lymkuna
"Oo6pa3zoBanue Ha pycckom" (https://pushkininstitute.ru/);

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

9. HamumonanbHas snextponHas ouoauoreka (http:/H306.pd/);

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

11.CnpaBouno-uHpopmanuoHHbIi moptan "Pycckuit si3eik" (http://gramota.ru/);

12.Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapeit (http://www.glossary.ru/);

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

14 Koncynbrant Ilnroc - cnpaBouyHas mpaBoBasi cucTeMa (JOCTYII MO JIOKaJIbHOM
CEeTH)
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6 METOJAUYECKHUE YKA3AHUSI OBYUAIOLIUMCS O OCBOEHMIO
JUCHUILIAHBI

VYyamuecs: Jyisi TOJHOIEHHOTO OCBOEHUsI yueOHoro kypca «EcTecTtBo3HaHue»
JNOJKHBI COCTAaBJISATh KOHCIIEKThl KAaK NPHU MPOCITYIIMBAHUHA €r0 TEOPETHYECKOU
(JIEeKIIMOHHOM) 4YacTH, TaK M TPU TOJATOTOBKE K TPAKTUYECKUM 3aHSATUSIM.
XKenarenbHO, YTOOBI KOHCIIEKTHI JICKIIUH U CEMUHAPOB 3aIllMCHIBAIKNCH B JIOTHYECKOU
MOCJIEI0BAaTENIbHOCTH M3YYEHHS] Kypca M COAEPX aJUCh B OJHOM TETpagu. ITO
oOecrieyuT OoJiee MOJMHYK MOJATOTOBKY KAaK K TEKYIIMM Y4€OHBIM 3aHATHUSIM, TaK U
CECCMOHHOMY KOHTPOJIIO 3HAHUM.

CaMmocTosiTenbHas padoTa yyammxcsi ABIsSETCS BakHeHIen GhopmMoil yueOHO-
no3HaBarenpHOro mponecca. lLlenp 3agaHuii UIs CaMOCTOSITENbHON paboThl —
3aKpEeNUTh U PACHIMPUTH 3HAHUS, YMEHUS, HABBIKU, MPUOOPETCHHBIE B pe3yjbTaTe
U3Y4YECHUS JUCUUIUIMHBL, OBJIAJETh YMEHUEM HCIIONB30BATh IOJIYYEHHBIE 3HAHUS B
OPAaKTUYECKOH paboTe; TMOMY4YUTh MEPBUYHBIE HABBIKK NPOeCcCHOHAIbHOU
NEATEIBHOCTH.

Hauanom opranuzanuu r000H C€aMOCTOSATENbHOM pabOThl JOHKHO OBITh
NPUBUTUE HABBIKOB W YMEHUN TpPaMOTHOM paboOThl ¢ Yy4yeOHOM U Hay4YHOU
JUTEPATypod. OTOT mpouecc, B IEPBYKD OYEpENb, CBSI3aH C HAXOXKICHUEM
HEOOXOAMMOM JUIsl YCIIEIIHOTO OBJAaJCHUS Y4YEOHBIM MaTepuajoM JIMTEPATYPOM.
VYyammiics  JOMKEH  M3YYUTh  CIIHCOK  HOPMATHUBHO-TIPAaBOBBIX  aKTOB H
SKOHOMHUYECKON JUTEPATYpbl, PEKOMEHJIyeMbli MO y4eOHOH IUCUUILIUHE; YMETh
M0JIb30BaThCs (POHIaMU OMOIMOTEK U CIIPABOYHO-OMOIMOrpapueCKUMHU U3TaHUSAMH.

3amaHus A1 CaMOCTOSTEIbHOM paOOThI BHIOIHIIOTCA B TUCBMEHHOM BHUJIE BO
BHeayquTOpHOE Bpems. PaboTa AOKHA HOCUTH TBOPYECKHUW XapakrTep, NHpU €e
OLICHKE TMpenojaBaTeilb B IMEPBYI0 Ouepedb OLEHUBAET OOOCHOBAaHHOCTh U
OPUTHHAJIBHOCTh BBIBOJIOB. B MHCBbMEHHOW paboTe MO TeMe 3aJaHHs ydalluucs
JOJDKEH TIOJJHO M BCECTOPOHHE pAacCMOTPETh BCE ACIHEKThl TEMBI, YETKO
chopMyIIMpPOBaTh U aAPIryMEHTHUPOBATh CBOIO MO3UIMIO MO HCCIEAYEMBIM BOIPOCAM.
BbiOOp KOHKpETHOro 3ajaHus Uil  CaMOCTOSITENIbHOM  paOOThl  MPOBOAUT
[PENnoJaBaTeb, BEAYIIUN IPAKTUYECKHE 3aHATUS B COOTBETCTBUU C IIEPEUHEM,
YKa3aHHBIM B IUVIAHAX MPAKTUYECKUX 3aHATUM.

Obwue npasuna 6bINOIHEHUS NUCOMEHHBIX pabom

Ha mnepBoM 3aHATUM CTYIEHTHl MAOJKHBI OBITh NPOUMH(GOPMHPOBAHBI O
HEO0OXOAMMOCTH COOJIIOICHHS] HOPM aKaJeMUYECKON ITUKU U aBTOPCKUX IPaB B XOJE
oOydenusi. B yacTHOCTH, IPEeIOCTABISAIOTCS CBEACHMUS:

- o61mmast uadopmarust 00 aBTOPCKUX MpaBax;

— IpaBuja IUTUPOBAHMS;

— npaBuia opOpMIICHUS CCHUIOK;

Bce umMmeromuecss B TEKCT€ CHOCKHM TILATEIBHO BBIBEPSIOTCS U CHAOXKAIOTCS
«aapecamm.

HenomyctuMo BKIIIOYaTh B CBOIO paOOTY BBIAEPKKU U3 pabOT APYTUX aBTOPOB
0e3 yka3aHMs Ha 3TO, EPECKa3bIBATh UYXKYI0 pabOTy OJIM3KO K TEKCTY 0€3 OTCHUIKH K
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HEeMW, UCIOJIb30BaTh UyXHe Haeu 0e3 yKa3aHUs MEPBOMCTOYHHUKOB (ITO KacaeTcs U
uHpopmanmu, HalgeHHod B MurepHere). Bce ciayuam muraruara JOJKHBI OBITh
UCKJTIOUCHBI.

Cnucok HCHOJB30BAaHHOW JUTEPaTyphl JIOJKEH BKIIOYATh BCE HCTOYHUKH
uH(popMaIui, U3yYeHHbIE U MPOpabOTaHHBIE CTYJEHTOM B IPOIECCE BBHINOJHEHUS
paboThl, W JOJDKeH ObITh cocTaBiieH B coorBercTBuu ¢ ['OCT P. 7.0.5-2008
«bubmmorpaduueckas ccpiika. OOuMe TpeOOBAaHUS U MTPaBUIIaY.

Tpebosanus k nanucanuio peghepama

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

Tembl pedepaToB SBIAIOTCS MOMOJHUTEIBHBIM MAaTEPUATIOM IS W3YYCHUS
JTaHHOW MuCHUILTUHBL Pedepar orenuBaeTcs B ouH 0aJijl B OIIEHKE UTOTO SK3aMEHA

Pedepar momkeH OBITHh TMOATOTOBJICH COTJACHO TeMe, MPEII0KEHHON
npenojaBareneM. JlomyckaeTcss caMOCTOATENbHBIN BBIOOp TeMbl pedepaTa, HO IO
COTJIACOBAHUIO C MPETO/IaBaTEIIEM.

s Hanucanusi pedepata CTYACHT CaMOCTOSITENIBHO MOJIOMPAET MCTOUYHUKHU
uHboOpMaIlM 10 BHIOpaHHOW TeMme (JuTeparypa ydeOHas, MepuoanydecKkas u
NuTtepueT-pecypcsl)

O6bem pedepara — He meree 10 crpanun hopmarta A 4.

Pedepar momxen uMeTs (TUTYIBHBIN JIUCT, COJEPKaHUE, TEKCT JIOJDKEH OBIThH
pa3OuT Ha pa3jaeibl, COTJIACHO COJEP)KAHMIO, 3aKIIOUCHHUE, CITUCOK JIMTEPATyPhl HE
MEHEE 5 UCTOYHUKOB)

OO6cyxnenue TeM pedepaToB MPOBOJUTCA HA TEX MPAKTUYECKUX 3AHATHUSAX, 11O
KOTOPBIM OHHU PACTIPECIICHBI. DTO SBISETCS 00s3aTeIbHBIM TpeOoBaHueM. B ciydae
HEe TMpencTaBieHusi pedepara corjgacHO  yCTaHOBIEHHOMY Tpaduky  (6e3
YBOKUTEJILHOW MPUYMHBI), yUaIIUiicss 00s13aH MOJArOTOBUTH HOBBIN pedepar.

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

Cnaua pedepara npernojaBaTeinto o0s13aTeNbHa.
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7.0HEHOYHBIE CPEACTBA JJISA KOHTPOJISA YCIIEBAEMOCTH

7.1 Ilacniopt ¢oHIAa OLIEHOYHBIX CPECTB

Ne HanmeHoBaHNE OLIEHOYHOTO
i KonTtpommpyembie pa3iesnsl (TEMbI) TACITUATLTAHBI cpecTBa
Pa3nen 1. dusuka
1 Mexanuka IIpakT. 3ananus
2 MonekynsipHasi GU3HKa U TEPMOJMHAMHKA [Ipakt. 3aanus
3 DJIEKTPOAMHAMHUKA IIpakT. 3ananus
4 Crtpoenne aToma 1 KBaHTOBasA (hu3MKa IIpakT. 3ananus
5 OBOJIIOLS BCEJIEHHON IIpakT. 3ananus
Paspen 2. Xumus

6 OCHOBHBIE TTOHITHS U 3aKOHBI XUMUHU Koncnekr

7 [Tepuonnueckuii 3aKOH Koncnekr

8 CtpocHue BeniecTra [Tpakt. 3amanus
9 Bopa. PactBopsl [Ipaxr. 3aianus
10 | Xumuueckue peakiuu IIpakT. 3a1aHus
11 | Knaccudukaruss HEOPraHMIECKUX COSTUHECHUN [TpakT. 3amanus
12 Metamibl 1 HEMETAJUIEI IIpakT. 3amanus
13 | YraeBomopo bl [TpakT. 3amanus
14 | Kucnopojacoaepskaiiyue opraHn4ecKrue BeIecTBa. [Ipakt. 3ananus
15 | AzoTconepkaiine OpraHuueCcKue COSTUHCHUS [TpakT. 3amanus
16 | Xumus u )xu3Hb. XUMUS B OBITY Pedepar

Paspnen 3. buosorus

17 | BBenenue Koncnexr
18 | Kietka. [TpakT. 3amanus
19 | Opranusm ITpaxT. 3ananus
20 | Bun ITpaxT. 3ananus
21 | DxocucTeMbl [TpaxT. 3ananus

7.2 Kputepuu OLleHKH pPe3yJibTaTOB 00yYeHUsA

KoHTposlb ¥ OIIGHKAa pPe3yJbTaTOB OCBOCHHUS
OCYIIECTBJISICTCS TIPETIoiaBaTesieM B IPOIECCEe MPOBEACHUS TPAKTHYECKUX padoT,
TECTUPOBaHMS, COOECEOBaHUS IO pe3yIbTaTaM BBITIOJIHCHHS JTAOOPATOPHBIX padoT,
a TaKXe pelieHusl 3a/1a4, COCTaBJICHUS pabOYnX TaOIUI U TTOJATOTOBKH COOOIIEHUIN K
yYpOKYy. 3HaHHUS CTYIACHTOB Ha MPAKTUYECKUX 3aHATHSAX OICHUBAIOTCS OTMETKAMHM

«OTIIMIHO», «XOPOIIO», KYAOBJIICTBOPHUTCIIbHO» U «HCYAOBJICTBOPUTCIILHO.

00s13aTeNIbHOM  JIUTEpaTyphl, 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
MPUMEHATH 3HAHUS JJIs1 aHAJIN3a KOHKPETHBIX CUTYyallUi.

OlieHKa «XOpOIIO» CTaBUTCS MPU TBEPABIX 3HAHUSIX pasjaena IUCUUILIAHBI,
JIONOJIHUTEIILHOM

y4eOHOM  JUCHHUIUIAHBI

JIUTEPATypOH,



APryMCHTHUPOBAHHOM H3JIOJKCHUMU MATcpuajgda, YMCHHU IIPUMCHUTL 3HAHHA OJIA
aHaJIn3a KOHKPCTHBIX CHTyaHHﬁ.

Onenka «YOOBJICTBOPUTCIIBHO) CTAaBHUTCA, KOra CTYACHT B OCHOBHOM 3HACT
pa3aci JTUCHUIIIINHBI, MOXKCT ITPAKTUYICCKU IIPUMCHUTDL CBOU 3HAHMUA.

OnenHka

«HCYOOBJICTBOPUTCIILHO»

CTaBHUTCA,

Korga CTYACHT HC OCBOUI

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

7.3 OueHouHbIe CPpeACTBA JAJI NPOBEACHUS TeKYIlel aTTecTaluu

B nanHoM pasgesie mpuBoASATCH 00pa3ubl OLeHOYHBIX cpeacTB. IloaHbIil
KOMILJIEKT OIEHOYHBIX CPeACTB NPUBOAUTCH B DOH/Ie OLIEHOYHBIX CPEICTB.

Texyiuit KOHTPOJIb TPOBOAUTCS B Popme:
-ppOoHTANBHBIN OIPOC

-UHJUBUAYaIbHbIA YCTHBIN OIIPOC
-MIUCHbMEHHBIN KOHTPOJIb
-TE€CTUPOBAHKE 10 TEOPETUIECKOMY MaTepualy
-npakTHdeckas (JiaboparopHas) paborta
-3amuTa pedepara
-3aI[1Ta BHINOJIHEHHOTO 3aJaHus

dopma [IpakTuueckuit Jlnunble KauecTBa Tpnvepet
aTTecTaluu 3uanus Ymenna OmBIT (BTaJCHUE) | CTYICHTA OCHOMHBIX
CpeACTB
VYcerHbii KonTtpons 3HaHUH OreHKa yMeHUs Orenka HaBBIKOB | OreHKa KonTtponsHbie
(MUCBMEHHBIH) | MO OTpeIeIeHHBIM pasnuyarb paboTsI C CHOCOOHOCTH BOIIPOCHI 110
orpoc no | npobiemam KOHKpETHBIE JUTEPATypPHBIMHU OTIEepPaTUBHO U TeMaM
TeMaM MOHATHUS UCTOYHUKAMHU Ka4yeCTBEHHO MpUIararTCs
OTBeYaTh Ha
MIOCTaBJICHHBIE
BOIIPOCEHI
Pedeparsr KoHuTponb 3Hanmit OueHka yMeHHst Ouenka HaBblkOB | OueHka Tembl
TI0 OTIPEEIEHHBIM pasiuarb paboTsI C CIOCOOHOCTH K pedeparos
npobiremam KOHKpETHBIC JIUTEpaTypHBIMH CaMOCTOSATENILHOM | MpHIIaratoTcs
MOHSATHS HCTOYHUKAMHU paboTe n aHaIU3y
JUTEPaTypPHBIX
HCTOYHUKOB
IIpaxtryeckue | CMBICT HOHATHIA: OrnuchIBaTs U Hasbikamu: Orenka Tewms! pabot
paboTsI €CTECTBEHHOHAYYHOE | OOBSICHSTH OITUCAHUS U CIOCOOHOCTH MIPUIIATaroTCs
SIBJICHUE, TUIIOTE34, €CTECTBCHHOHAyYH | OOBSICHEHMS OTIEPaTUBHO U
3aKOH, TEOPUS, bIe SBJICHUA U €CTECTBCHHOHAYYH | Ka4eCTBEHHO
BELIECTBO, CBOJCTBA TeJI: BbIX SIBJICHUN U pemats
B3aNMOJICHCTBHE, JIBIDKEHHUE CBOMCTB TeJ: MIOCTABJICHHBIE Ha
SIIEKTPOMAarHUTHOE HeOEeCHBIX TeN 1 JIBYDKEHHUE MPaKTHYECKNX U
TI0JIe, BOJIHA, JOTOH, | MCKYCCTBEHHBIX HeOeCHBIX Tel 1 71ab0paTOPHBIX
aTtoM, aTOMHOE A7p0, | CIYTHHKOB 3eMJIM; | MCKYCCTBEHHBIX paborax 3agauu 1
HOHU3UPYIOLINE CBOIICTBA ra3os, CITyTHUKOB 3€MIIM; | apryMEHTHPOBaTh
U3JTy4eHus], IUIAHETa, | SKUJIKOCTEN U CBOIICTBA ra3oB, pe3yabTaThl
3Be3/1a, TAIAKTHKA, TBEPIBIX TE; KHUAKOCTEH U
Bcernennas; SNIEKTPOMArHUTHY | TBEPABIX TEI,
9KOJIOTHYECKUE 0 HHIYKIIHIO, 3NIEKTPOMArHUTHY
ACTIEKTHI pactpocTpaHeHHe | O HHIYKIIWIO,
HCTIOTb30BaHUS ANIEKTPOMATHUTHBI | PacTIpOCTpaHEHUE
YTJIEBOJOPOIHOTO X BOJTH; BOJJHOBBIE | 2JIEKTPOMATHHUTHBI
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CBIpbsl. 3HaHUE
CTPOEHUS KIETOK,
OCHOBHBIX
croco0oB
Pa3sMHOXCHHUS
OpTaHHU3MOB,
CTaIuii OHTOTCHE3a
Ha MpUMepe
YeNoBeKa, IPUYHUH,
BBI3BIBAIOIIUX
HapYIICHUS B
pa3BUTHH
OpPTaHU3MOB.
3HaHue cocTaBa,
CTPOCHHUS M 00X
CBOICTB
BaKHEHUIITMX
KJIACCOB
HEOPTaHMYECKUX H
OpraHUYeCcKux
COEIMHEHUM,
I/ICKyCCTBeHHI)IX nu
CHUHTCTUYCCKUX
TIOJINMEPOB.

CMBICIT
€CTECTBCHHOHAYYHBI
X 3aKOHOB
KJIACCHYCCKOM
MEXaHWKH,
BCEMHPHOTO
TATOTCHUS,
COXpaHEHUs SHEPIUU
HAMITYJIbCa U
BIIEKTPUIECKOTO
3apsa,
TEPMOIMHAMUKH,
ANEKTPOMATrHUTHON
HHIYKIHH,
¢dotoaddexra;
KOJINYECTBEHHBIX
3aKOHOB XUMHUU
Ileprommueckuii
3aKOH
J.N.Menpneneesa
BKJIaJl POCCUHCKUX U
3apYOSIKHBIX
y‘IeHLIX, OKa3aBIINX
HauOOJIbIIICE
BIMSIHHUE Ha pa3BUTHE
€CTECTBO3HAHUS

CBOWCTBA CBETA;
M3ITydeHUe U
TOTJIOIIEHNE CBETA
aTOMOM,;
thoToaddext;
YcranaBanuBaTh
3aBHCHMOCTH
CBOMCTB
XUMUYECKHUX
BEILIECTB OT
CTPOCHUS aTOMOB
o00pa3yronmx ux
XUMUYECKHUX
2JIEMEHTOB.
OOBICHATH
3aBHCHMOCTH
CBOICTB BEIIECTB
OT X COCTaBa U
CTPOCHUS
KPHUCTALUTHUCCKUX
pElIeTOoK.
OOBICHATH
XUMHUYCCKHUC
SIBJICHUS,
MIPOUCXOSIINE B
npupoze, ObITy u
Ha TIPOU3BOJICTBE.
OueHuBaTh
BIIMSTHHAE
XAMHYECKOTO
3arpsA3HEHUs
OKpy Karoiein
cpensl Ha
OpraHu3M
YyeJI0BeKa 1
JIpYTHE KUBbIE
OpTaHU3MBL,
aHAIM3UPOBATh U
OLIEHUBATH
pa3IHJIHbIC
THIIOTE3BI
MIPOUCXOMKICHHSI
JKA3HU Ha 3emiie;
NPOBOJIUTH
oIHcaHue ocooei
OJHOT0 BHJIA 110
MOP(OIOTrHYECKO
My KPUTEPHIO.
O1ymyaTh
THIIOTE3BI OT
Hay4YHbIX TEOPHH.
Jlenath BBIBOZBI HA
OCHOBE
9KCIIEPUMEHTAIIHH
bIX JAHHBIX.
[TpuBoauTH
TIPUMEPEI,
[TOKA3bIBAOLIHE,
YTO: HAOTFOIEHUS U
IKCIICPUMEHT
SIBIISTIFOTCSI OCHOBOM
IS BBUIBYDKEHUS

X BOJIH; BOJIHOBBIC
CBOJICTBA CBETA;
H3JTy4CHUE U
TIOTJIOIIEHHE CBETA
aTOMOM;
(botoaddexT;
YcraHoBIIeHUS
3aBUCUMOCTH
CBOMCTB
XUMHAYECKUX
BEIIECTB OT
CTPOEHUS aTOMOB
00pa3yIoIIUX UX
XAMHYECKUX
2JIEMEHTOB.
OOBsIcCHEHNS
3aBHCUMOCTH
CBOMCTB BCIIIECTB
OT HX COCTaBa u
CTPOEHUS
KPUCTAIUTMUECKHUX
peleToK.
OObsicHEHHS
XUMHYECKUX
SIBJICHUH,
MIPOUCXOIAIINX B
pupoje, OBITY H
Ha TIPOU3BOJICTBE.
OneHuBaHug
BIIMSTHHS
XHMHYECKOTO
3arpsA3HeHUs
OKpy Karouiei
Cpelbl Ha
OpraHu3M
YeJI0BEKA U
JPYTHUE KUBBIC
OpTaHU3MBL
aHaJIM3a 1
OIIEHMBaHMS
Pa3IHIHBIX
TUIIOTE3
MIPOUCXOKICHUS
JKM3HH Ha 3eMJIe;
TIPOBEICHUS
OIMCaHus 0co0eH
OJ(HOT'O BHUJA I10
MOP(}OIIOTHIECKO
My KpUTEPHIO.
OTIIMYHS THIIOTE3BI
OT HAayYHBIX
TEOpUIL.

Jlenath BBIBOJIBI HA
OCHOBE
AKCTIEPUMEHTAITHH
BIX JIAHHBIX.
IIpuBoauTh
MPUMEPBI,
TTOKa3bIBAOIIIHE,
YTO: HAOIOICHUS K
SKCTIEPUMEHT
SIBJISTIOTCS OCHOBOM
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THIIOTE3 U TEOPHii,
TIO3BOJISIOT
HIPOBEPUTH
UCTUHHOCTB
TEOPETUYECKHX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast Teopust 1aeT
BO3MOYKHOCTb
OOBSCHATD
W3BECTHBIC
SIBIICHUS] IPUPO/IBI
Y Hay4yHbIe (QaKThI,
HpecKa3bIBaTh
eIlIe HeU3BECTHBIC
SIBIICHYS

JUTS BBIABIDKCHUSI
TUIIOTE3 U TEOPHIA,
TO3BOJISIFOT
MPOBEPHTH
HCTHHHOCTD
TEOPETHIECKHIX
BBIBOJIOB;
€CTECTBCHHOHAYYH
as Teopus 1aeT
BO3MOXHOCTB
OOBSICHSIT
W3BECTHBIE
SIBIICHUS IPUPOIBI
1 HAy9IHBIE (haKThL,
TMPEJICKa3bIBATh
el1le HEM3BECTHBIC
SIBJICHHS

TectupoBanue

KoHuTpons 3Hanmit
IO OTIPEAEICHHBIM
mpobiemMam

OreHKa yMEHHUS
pasnuuarb
KOHKPETHbBIE
TIIOHATHUA

OreHka HaBBIKOB
JIOTHYECKOTO
aHaJIN3a 1
CHHTE3a IPU
COIIOCTABJIEHUH
KOHKDPETHBIX
MOHATHI

Orenka
CIIOCOOHOCTH
OTEPATHBHO U
Ka4eCTBEHHO
OTBCYATh HA
IIOCTABJICHHBLIC
BOTIPOCHI

Bomnpocsr
MIPUJIATaoTCs

IIpumepHbIe TeCTOBbIE 3aJaHUA

10 gl!I/ISI/IKCI

1. IIpotiecchl, KOTOPBIE XapaKTEPU3YIOTCS OMPEEIEHHON TOBTOPSIEMOCThIO BO BpEMEHU

1. BomHa

2. mepeMenieHue
3. KoJebanus
4, uMmynbc

2. BennunHa A B ypaBHeHnn =& &g

1. ammutyna
2. 4acTtoTa
3. mepemernieHue

4, nMKINYecKas 4yacToTa

3. Benmunna @ B ypapHeHnn 7% g

1. MakcumanpHas 3JeKTpOHHAsi EMKOCTh P-TIOyPOBHS paBHa

1. ammuryna
2. yacrtora
3. mepemeleHue
4., uuKInYeckas 4yacToTa
10 XMMHUH
1). 2 2) 4,
3) 6; 4) 8.

2. DIIEKTPOHHOE CTPOEHUE HEUTPATILHOTO aTOMa eJe3a COOTBETCTBYET KOH(PUTypaluu
a) 1s° 25°2p®3s23p®3d°4s?;
6) 1% 25°2p®3s%3p°3d®;

B) 1s% 25°2p°3s%3p°3d’4s™;




r) 1s? 25%2p°®3s23p°®3d°4s4p™.

3. Kakoe yTBepxieHue omunooyHo?

1) 'maBHOE KBaHTOBOE YMCIIO N OMPEAEIAET FHEPIUI0 OPOUTANIN U IPUHUMAET 3HaUEHuUs 1,
2,3...0.

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

3) B cooTBeTCcTBUH C 3JEKTPOHHBIM CTPOCHUEM aTOMOB CEJI€H U XPOM OTHOCSITCS
COOTBETCTBEHHO K P- U d-31eMeHTaM.

4) Atomsl hochopa B OCHOBHOM COCTOSIHUM UMEIOT OJMH HECTIAPEHHBIN 3JIEKTPOH.

110 OMOJIOTHH:

1. DHepreTuueckas, 3anacaronias, 3allUTHas, CTPOUTENIbHAS, PETYIATOPHAS — 3TO

GyHKIHH...
1. munuaoB 2. OEJIKOB
3.yriaeBojioB 4. ButaMUHOB

3. I'moGyna — 3To ... CTPYKTypa OCIIKOB.

1. mepBuyHas 2. Bropuunas

3. TpeTuyHas 4. YeTBepTuuHas

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

3. aHa’poOBI 4. TIpokapHOThI

IIpuMepHbIe BONMPOCHI 1J1sl IPOBEIEHUS YCTHOTO ONPoca (KOHTPOJIbHBIX 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€ posb B KJIETKe

7. MuHepanbHbI€ BEUIECTBA U UX POJIb B KIIETKE

8. YrneBoibl M UX POJIb B KU3HEACATEIIbHOCTH KIETKH
9.JIunupl 1 UX POJIb B )KU3HEAEATEIbHOCTH KIIETKH

10. Ctpoenue u GyHKIIUU OEITKOB

11. HyknenHoBbIE KHCIIOTHI

IIpuMepHBIe BONPOCHI 1JI KOHTPOJISA CAMOCTOSITEIbHON PadoThI

Ilo gusuxe:

1 . Merponorus B mpodeccun

2 ®usuka B npodeccun (3HaueHne GU3NKHU MPU OCBOCHUHU TPOPECCHH)
3. IlorpemHocty u3mMepeHui

4. CKOpOCTH B IPUPOJE U TEXHUKE.

5. I'anuneo [Nanuneil — ocHOBaTeNb TOUHOTO ECTECTBO3HAHUS

6. 3HaueHue OTKpbITUH [ "anues
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7. Ucaak HproToH — co3aaresns KIacCU4ecKoi GU3NKu
8. CuJibl B IPUPOJIE U TEXHUKE
9.YIbTpa3ByK U €ro UCIOJb30BAHUE B MEJAUIIUHE U TEXHUKE
10.PaqroakTUBHBIE U3ITyYEHUS U UX BO3ICHCTBHUE HA )KUBBIE OPTAHU3MBbI
Lo xumuu:
1.Baxxneiinirie coeJMHEHUS] METAJJIOB U HEMETAJIOB B IPUPOJE U X035 HCTBEHHOM
JESITEIbBHOCTH YeJI0OBEKa
2. [IpupoaHbie UCTOUYHUKH YTIIEBOAOPOJIOB
3. Baxkueiime coeJuHEHUSI METAJIJIOB U HEMETAJIOB B IPUPOJIE U XO3SHCTBEHHOM
JESITEIbBHOCTH YeJI0OBEKa
4. Kpucraminyeckue peleTKy BEIECTB ¢ Pa3IMuYHbIMU BUAAMH XUMUYECKOH CBS3H
5. Poiib B KJIeTKE HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB
I1o buonoeuu:
1.Bupycbl — Bo30yauTenu nHOEKIIMOHHBIX 3a00JIeBaHUIN
2.Bupyc nmmyHnoaeduinra yenoseka (BUY). IMpodunakruka BUU-undexmnm
3. 'eneTnueckue 3aKOHOMEPHOCTH CEJIEKIIUU
4.Yyenue H.W. BaBuioBa o 1ieHTpax MHOr00Opa3us ¥ MPOUCX0XKIECHUS KYJIbTYpPHBIX
pacteHui
5.I'unoTe3bl MPOUCXOKACHUS KUZHU
6.I'mo6anbHbIe H3MeHeHus1 B Onocdepe o1 BIUsSHUEM ACSITeIbHOCTH YeJIOBeKa

7.4. OueHoYHbIE CPEACTB AJIsl IPOBEACHUS IPOMEKYTOYHOM aTTecTAlluN

HpOMG)KYTOLIHaH aTTecranus

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 COIIOCTaBJICHUS U IPaMOTHO U
obnactn TEPMHHOJIOTHIO XapaKTEePUCTUKU YETKO U3J1araTh
€CTECTBO3HAHUS 00BEKTOB Marepuan
OueHka yMeHHsI O1ieHKa HaBBIKOB OneHka 3agaun
pemaTh TUIIOBBIE JIOTHYECKOT0 CHOCOOHOCTH MIPUIIArarTCs
3aa4d B 00J1aCTH | MBIIUICHUS IpU IpaMOTHO U
npo(ecCHOHANIBHO | pelleHHH 3a]a4 B YeTKO M3JIaraTh
1 AesTeNbHOCTH obnactu XOJ1 peuIeHus
npodeccroHalbHOI | 3a/1a4 B 00JacTH
JIeSITEIbHOCTH npodeccronans
HOM
JIeSITeIIbHOCTH U
apryMeHTHPOBa
Th pE3yJIbTaTHI
7.4.1 IlpumepHble BONPOCHI /I TPOBEAEHUS] MPOMEKYTOYHOM

arrecrauuu (qud. 3auer)
1.  Mexanunueckoe ABM>KeHHE. MaTepuanibHas Touka. Teno orcuera.
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2. Tpaekropus. Ilyte. [lepemenienune. CKOpocCTb.

3. PaBHOyCKOpeHHOE MNPSIMOJIMHEUHOE JIBUYKECHUE. Yckopenue.
PaBHO3amensIeHHOE NPSIMOJIMHENHOE ABUKEHHE.

4.  CpoOomHOoe TmajeHue Tel. YCKOpEeHHEe CBOOOAHOro majaeHus. BriusHue
YCKOPEHHU HA JKUBBIE OPraHU3MBI.

5 PaBHOMEpHOE ABUXKEHHUE 110 OKPY>KHOCTH U €T0 XapakTepucTuku. [lepuos.

6 VYrnoBas ckopocTb. LIeHTpoCTpeEMUTENIBHOE YCKOPEHHUE.

7. OTHOCUTEIIBHOCTh MEXaHUYECKOTO NABUKEHUS. CI0KEHUE CKOPOCTEM.

8 [TpuHuun nHepuyy. 3akoHbl HeroToHA.

9 JIBr>KeHue Tena noj 1eMCTBUEM HECKOIbKUX CHIL. ClI0KEHUE BEKTOPOB.

10. Hmmnynsc Tena. 3aMKHyTasi CUCTEMA. 3AKOH COXPAHEHHS UMITYJIbCA.

11.  bpoynosckoe nsumxenue. duddysus. nddysus B xuBoit mpupoze.

12. Pa3mepsl U Maccel MOJIEKYJ U atoMmoB. llocTosiHHas Asoraapo. MnpeanbHblid
ras.

13. Tepmoaunamuyeckue napameTpsl. /{aBiaenue raza. JlaBnenue armocgepsl.

14. Temneparypa. Tepmoaunamuueckas mkana KenbBuHa.

15. TemmneparypHas mkana Llenscus MenumuHckuii TepMoMeTp.

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

17.  IIpuOopsl ans ompeiesieHus: BIAXXHOCTH BO3AyxXa. | UTMEHHYecKOoe 3HaueHUE
BJIAKHOCTH BO3YXa.

18. XapaKTepHCTHKA )KAJIKOTO COCTOSIHUS BEIIECTBA. BIIMKHUM TIOPAIOK.

19. CwmauuBanue. KamwuisgpHocts. KanwuispHele siBieHUsT B ObITY, NPUPOJE,
OpraHA3MeE YEIOBEKA.

20. Kpucrammuueckue u amopdusie Tena. Kpucramiorpadus.

21. Ilepuommueckuii 3akoH /.M. MenneneeBa

22. Kpucraumueckue permerku

23. HonHas xumMuueckas CBs3b

24. KoBajieHTHas IOJISIPHAs U HETIOJISIPHAS XUMHUYECKAs CBS3b

25. ArperarHble COCTOSIHHS BEIIECTBA

26.  YrieBoaopo.bl

27. Kunxue BemiectBa. Hedtob

28. Tsepnoe cocrosiHue BemecTBa. JKuIKue KpucTalibl

29. Knaccudukaiys HEOpraHM4ECKUX BEIIECTB

30. Teopus XUMHUYECKOTO CTPOCHUS OpraHUYECKuX coennHenuii A.M.bytieposa

31. Ilomumepsl

32.  (CwmecH BelIECTB, UX COCTaB U CIIOCOOBI pa3/ieICHUs

33. JlucmepcHbIE CUCTEMBI

34. XuMUYECKUE PEaklUU U UX KiaccupuKaius

35.  CKOpOCTh XUMHUYECKOW PEAKIINH

36. OOpaTtrMble XUMHYECKUE PEAKIIUN U XUMHUECKOE PAaBHOBECHE

37.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

38. XMMHMYECKHE HCTOUYHUKH TOKA

39. DnexTposn3
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40. IlpenenbHble U HENIPEAEIBHBIE YTIIEBOIOPOIbI

41. T'eHeTHKa YeIOBEKa

42. Cucrtema KpoBOOOpaleHHs YeloBeKa

43. BelgenurenbHas CHCTEMA YEI0BEKa

44. JIpIxaTesbHAs CUCTEMA YEJIOBEKA

45. 3peHue U CciyX 4eloBeKa

46. BopnHblii 6ananc U GyHKIMHU BOJbI B OpraHU3ME YEJIOBEKa

47. Bwutamunsl. bone3nu, 0o0ycioBIE€HHbIE BUTAMUHHON HEIOCTATOYHOCTBHIO WIIH
UX U30BITOYHOCTBIO

48. Topmonsl. Knaccudukanms u cBoiicTBa TOpMOHOB

49.  DaxTOpHI BIHSIOIINAE HA COCTOSHUE 300POBbs

50. HacnenctBeHnHble 3a001eBaHUs

7.4.2. IllpumepHble 3a1a41 HA TUP. 3a4eT
1) KakoBa KeCTKOCTh MPY>KUHBI, €CiIu Tpy3 Maccoil 10 kr pacTtsaruBaer
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 HODKEH OBITH
Ipy3, KOTOPBIM PACTSHET NMPYKUHY Ha 8CM.
[Ipumepsl 3a1a4 1 BONPOCOB K KOHTPOJIbHOM pabOTe M0 XUMUHU
1) VYkaxute, Kakoe BEIIECTBO  SBJISETCA  OKUCIUTEIEM,  KaKoe
BOCCTAHOBUTEJEM:
Cu + HNO;3 = Cu (NOg), + NO + H,O0 onpenenure ko3hOHUIMEHTH METOAOM
AJIEKTPOHHOTO OanaHca
2) VKaxuTe, KaKoe BEIIECTBO SBISIETCS OKHCIHUTEIEM, KakKoe
BOCCTaHOBUTEJIEM:
NH; + Br, = N, + NH,Br  onpenenute x03(pGuUIIMEHTHI METOOM 3JIEKTPOHHOTO
Oastanca
3) Hanumure ypaBHEHHUE TIPOTEKAIONIECH PEaKIMK B MOJICKYJIIPHOM M MOHHO-
MoJieKyJisipHoM Buje. OObsicHuTe modemMy oHa mporekaer? KapOonar kamust +
TUAPOKCHU Oapus
4) Kakoiif TUI KOBaJIEHTHOW CBS3U — MOJISIPHAS WIIM HEMOJSIpHAsl — B MOJIEKYJIax
cnenyromux BemectB? CO,, H,O, H,S, Cl,0;, PCls? K aromam, kakux 3J1eMEHTOB
CMEIaloTcs 00IIKe 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 JOKIEBBIX YEPBEW ISl INIOAOPOINS ITOYB.

N3ydeHue u aHaiu3 BUJOBOTO COCTaBa MOMMEHHOIO (PUTOLIEHO3A 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

10.13ydenue 1yroBoro coooIecTna

11.N3ydenue gecHOro coodiecTra

12.0OmnpeneneHne 1MBETKOBBIX PACTCHUM

13.M3y4deHne npucrnocoOIeHHOCTH PACTEHU K cpesie OOuTaHUs

14.OnpeneneHre HACEKOMBIX

15.Coo0111ecTBO MPECHOr0 BOA0EMA

16.Denonornueckne HaOIIOICHUS B IPUPOJIC

17.VccnenoBanue BIUSHUS TPAHCIOPTHBIX IOPOT HA COCTOSIHUE PACTUTEIHLHOTO
MOKpOBa

18.HccnenoBanuie BIUSIHUS TPAHCIIOPTHBIX IOPOT Ha dayHy

19.Vcnonp30BaHuE TPABIHUCTHIX JIEKAPCTBEHHBIX PACTEHUI MPOU3PACTAIOIINX 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 Kpacnonapa

22 Nxtuodayna pexu [Ipotoka B paitone ropona KpacHogapa

23.DaKkTophl aHTPOMOTEHHOW HATPY3KH Ha TAMATHUK Tpupo 6l ComoBbUHAS
poia

24 TlpuMeHeHre SA0BUTHIX JEKOPATUBHBIX PACTEHUI B KITyMOOBOM O3€JICHEHUHU
HaceJIEHHBIX TyHKTOB CeBepo-3anaanon yactu KpacHomapckoro kpas

25.Penbed MECTHOCTH U TOPHBIE TIOPOIBI

26.13yuenne mouBbl

27 .MeTeopoioruueckue HaOII0ICHHUS

28.N3yueHure ruipoIornaeckux 0ObEKTOB CYyIIIN

29.N3yuenure u aHaiIu3 BUJOBOTO COCTaBa MOWMEHHOTO (PUTOIIEHO3A T.
Kpacnonapa Pacripoctpanenne 6ecrio3BOHOUHbBIX OMOWHIMKATOPOB IMOYBHI B
KpacHomapckom kpae

30.Metompl 3ydeHUs TPUPOIBI

31.HaOmroneHune 3a HaCEKOMBIMU

32.IpeBecHble pacTeHHsI - UHTPOAYIIEHTHI, HCTIOIb3yEeMbIE B 03€JICHEHUN
crannubl [TontaBeckont KpacHomapckoro kpas

33.PazHoobpasue MuHEepanos

34.BunioBoii coctaB nmoiiMeHHOro jyra p. KyOaHsb.

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

36.ArpOoTeXHUYECKUM OTBIT MO BRIPANTUBAHUIO JIyKa Ha TIEPO

© NG
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8 JOINOJIHUTEJIBHOE OBECHHEYEHUME JUCHUIIJIMHBI

Ipuiaoxenue 1. Kparkuii KOHCHEKT JJeKIMOHHBIX 3aHATHM

Aoepnas u mepmosdepHas sHepeemuKa

SnepHblil peakTop — yCTPONUCTBO, B KOTOPOM OCYILECTBIISIETCS yIIpaBisieMasl siiepHas
LIETHAs Peakiusi, CONMPOBOXAAIOMIAACS BhIACICHUEM SHEpruu. [lepBoiil siIepHBIN peakTop
noctpoeH B gekadope 1942 B CIIA mox pykoBoactBoMm 3. @epmu. B EBpore mepssrit
SIEPHBIN peakTop MmyleH B aekabpe 1946 B Mockse moa pykoBojactBom M.B. Kypuartoga.
CocTaBHBIMHM YacTSIMU JIFOOOTO SIIEPHOTO PEAKTOpa SBJISIIOTCSA: aKTHUBHAS 30HA C SIACPHBIM
TOIUIMBOM,  OKpPY)KEHHasi  OTpa)kaTelieM  HEUTPOHOB,  TEIUIOHOCUTENb,  CHCTEMa
pEeryJaupoBaHUsl LEMHOW  peakluH, 3amura, cucrteMa ympaBieHusa. (OCHOBHOM
XapaKTEPUCTUKOU AJIEPHOTO PEAKTOPA SIBJISETCS €T0 MOIIHOCTD.

AtomHas 3ekTpocTtannus (ADC) — 3JIEKTPOCTAHIIUSA, B KOTOPOi aToMHas (saepHast)
SHEeprusi mpeodpasyercs B dJeKkTpuueckyro. ['eHeparopom sHepruum Ha ADC saBisgercs
aTOMHBIN peakTop. Temnno, KOTOpoe BBIAEISAETCA B PEAKTOPE B PE3yJIbTaTe LIEMHOW peaklnuu
JENeHUsT SIFIEp HEKOTOPBIX TSDKENBIX AJIIEMEHTOB MpeoOpasyeTcs B AJIEKTpodHepruro. B
ornuune oT TOC, paboraromux Ha opraHnyeckoMm Toruinee, ADC paboTaeT Ha AIEpHOM
toruuBe (B ocHoBHOM 310 233U, 235U. 239Pu).

Bruosicnuit u oanvruii Kocmoc

K rpynme OonpIIMX TUIAHET OTHOCATCS IIJIAHETHI THUTAHTHl M TIJIAHETHI 3€MHOMU
rpynmsl. K nepeiM otHOCcAT IOmnutep, Carypn, Ypan, Hentyn u IlinyToH, KO BTOpBIM -
Mepkypuii, Benepy, 3emito u Mapc.

Manble 1uanetsl (AcTepouzibl) — 3TO KOCMUYECKHE Tella pa3MepoM B COTHU
KHJIOMETPOB M MEHbIIE, ABMXKYyIHecs BOKpyr CoyiHIIA MO DSIIUNTAYECKUM OpOHTam,
PacIoJIOKEHHBIM, B OCHOBHOM, Mex1y opoutamu Mapca u FOmurepa. Cambie ManeHbKHE
acTepouIbl UMEIOT pa3Mep HECKOJIbKO MeHbIe 1 kM. UHCIIo MajbIX MIaHET 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
MacCCHUBHBIE 3BE3/Ibl, a TakK)Ke OOJIBIIMHCTBO TYMAaHHOCTEW W Hallla COJIHEUHAsl CUCTEMa
HAXOJATCS BOJHM3U TJIOCKOCTH, HO OYEHb Aayieko OT IeHTpa [amaktuku. OHU ABUXKYTCS
BOKPYT OOIIEro IEHTpa TSKECTH, KOTOPBIA 00pa3yercss OrPOMHBIM CKOIIJICHHEM 3BE3]] B
sape. Bokpyr Hero u copepaercsi ABUKEHUE BCEX 3BE3/1, B TOM unciie 1 CoHIa.

Xumuueckas ces3b

HNonHast CBS3pb — YaCTHBIM CiIy4ail KOBAJGHTHOM, Korma oOpa3oBaBIIasicCs
JJICKTPOHHAS] Tlapa TOJIHOCTHIO MPUHAMICIKUT O0oJiee BJIECKTPOOTPUILIATEILHOMY aToOMYy,
CTaHOBSIIEMYCSI aHHOHOM. OCHOBOM JIJISI BBIJICJICHUSI 3TOM CBSI3U B OTJEIbHBIA TUIT CITYKHUT
TO O0OCTOSATENBCTBO, YTO COCJUHEHUS C TaKOW CBSI3bI0 MOXHO OINKCHIBATH B
ANEKTPOCTATUYECKOM MPUOIKEHNHU, CYUTAsi MOHHYIO CBsI3b 00YCIIOBIIEHHOW NMPUTSKEHUEM
MOJIOKUTETFHBIX U OTPHIATEIhHBIX MOHOB. B3ammoaeicTBHE MOHOB MPOTHUBOIOIOKHOTO
3HaKa HE 3aBUCUT OT HAMpaBlIEHUs, a KYJOHOBCKHE CWJIBI HE O0JIaJal0T CBOWCTBOM
HachIIeHHOCTH. [103TOMY KaXk/Iblii MOH B MOHHOM COEIMHEHHUH MPUTITUBAET TAKOE YUCIIO
WOHOB TPOTUBOMOJIOKHOTO 3HaKa, YTOOBI 00pa3oBajach KpHUCTA/UIMUECKas pelieTka
WOHHOTO THMa. B HOHHOM KpucTaiae HeT MoJIeKyJl. Kaplii HOH OKpYKEH ONpeAcICHHBIM
YUCJIOM HMOHOB JIPYrOro 3Haka (KOOpJAMHALIMOHHOE YHUCIO HOHAa). MOHHBIE mapbl MOTYT
CYIIIECTBOBATh B Tra3000pa3HOM COCTOSHUHU B BHUJE TMOJISIPHBIX MOJIeKyd. B razoo0pazHom
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cocrossaun NaCl uMmeeT qUnoJIbHBIII MOMEHT ~3- 1072 KM, 94TO COOTBETCTBYET CMELIEHUIO
0,8 3apsna snextpoHa Ha anuny cBs3u 0,236 am ot Na k Cl, 1. e. Na’®*CI°®,

Meramnueckass CBA3b BO3HHMKAae€T B pe3yJdbTare YacTUYHOM JelIOKaIU3aluu
BAJICHTHBIX AJIEKTPOHOB, KOTOPHIE JOCTATOUYHO CBOOOJHO JIBMXKYTCSI B PELIECTKE METAJIOB,
ANEKTPOCTATUYECKU B3aUMOJEHCTBYS € MOJIOKUTEIBHO 3apsyKEHHBIMA HOHaMH. CUIIbI CBSI3H
HE JIOKAJTU30BaHbl U HE HAIMpaBJICHBI, a JEOKAJIU3UPOBAHHBIC 3JIEKTPOHBI 00YCIOBIMBAIOT
BBICOKYIO TEIUIO- M 3JIEKTPONpPOBOAHOCTh. Bomopoanass cBa3p. Ee o0Opa3oBanue
OoOyCIIOBJIEHO T€M, 4YTO B pe3yjbTaTe CHJIBHOTO CMEIICHHUsS JJIEKTPOHHOW TMaphl K
ANEKTPOOTPUIIATEIHBHOMY ~ aTOMy  aTOM  BOJOpojAa, obnagatouuii  3Q¢peKTUBHBIM
MOJIOKUTEIBHBIM 3apsiIOM, MOXET B3aUMOJIEHCTBOBAThH C JPYTUM 3JIEKTPOOTPUIIATEIILHBIM
atomoM (F, O, N, pexxe Cl, Br, S). OHeprusi Takoro 31€KTpOCTaTUYECKOTO B3aUMOICUCTBUS
cocraBmsier 20-100  kJDx-Monb . Bomoponusie cBs3M  MOTyT OBITH BHYTpU- U
MEXXMOJIEKYJISIPHBIMU. BHYyTpUMOeKysipHas BOAOPOIHAsL CBsI3b 00pa3zyeTcsi, HanpuMep, B
alETUJIAIETOHE U COMPOBOXKIACTCS 3aMbIKAHUEM IIHKJIA.

I'enemuxka

['eneTtuka — HayKa 0 HaCJEICTBEHHOCTH u U3MEHYHBOCTH.
Hacneocmeennocms 00BIYHO OMIPEACIISIIOT, KaK CIIOCOOHOCTH OPTraHW3MOB BOCIIPOU3BOAUTH
cebe momgo0HOEe, KaK CBOMCTBO POIUTEIBCKHX OCOOEH IMepenaBaTh CBOUM MPHU3HAKU U
CBOICTBa MOTOMCTBY. DTUM TEPMUHOM OTPEJEISIOT TaKXKE CXOJCTBO POJCTBEHHBIX 0COOEH
MEXIy CO0O0il.

Y. JlapBuH OTME€UaJl, YTO MOTOMKH, KaK MPABHIIO, HE SIBISIOTCA TOYHOW KOMUEU
POUTENIBCKUX ocobeit, TaKk  Kak  Hapsaay  C HACJIEACTBEHHOCTHIO UM
MIPUCYILA UBMEHYUBOCMb, KOTOPAs TMPOSIBISETCA B  Pa3Iu4UsAX OTACJIbHBIX OpraHoB,
MIPU3HAKOB WJIM CBOMCTB, HJIM KOMIUIEKCA UX Y TTOTOMKOB IO CPAaBHEHHUIO C POJIUTEISIMU U
POJICTBEHHBIMU OCOOSIMH.

3ajadell TEHETUKU SIBIISIETCS M3YUYEHUE Mepeladyd HACJIeICTBEHHOCTH OT POJIUTEINEH
nmoToMkaMm. [IpeeMCTBEHHOCTh MEXAy MOKOJICHUSMU OCYIIECTBISETCS IMyTEM IOJOBOTO,
0ecrosioro  WJIM  BEreTaTUBHOIO  pa3MHOXeHHus. [Ipy  mosoBOM  pa3MHOXKEHUU
BO3HMKHOBEHHE HOBOI'O IOKOJICHUS! NMPOUCXOJIUT B PE3yJbTaTe CIMUSHUS MATEPUHCKOU U
OTIIOBCKOW TIOJIOBBIX KJIETOK, MO3TOMY IMOTOMKH HECYT NPU3HAKH OOEUX POJUTEITHCKHUX
¢opm. IlonoBble KIETKA COCTABISIIOT HHUYTOXHO Malyl JOJK0 MHOTOKJIETOYHOTO
opranuzma. OHHM COJAEPKAT HACIEOCMBEHHYI0 UHDOPpMayu0 COBOKYITHOCTb T€HOB €IWHUII
HacyeICcTBeHHOCTH. HacnencTBennas nuadopmaius onpeaesieT YeTKH IaH OHTOTeHe3a, B
MpoIiecce KOTOPOTrO pa3BUBAIOTCA U (OPMHUPYIOTCS crenuduueckue sl TaHHOW 0ocoOu
CBOMCTBA U NPU3HAKH.

M. E. JloGamoB naet ciuenyroriee onpeneneHue: «HacneacTBEeHHOCThIO Ha3bIBAETCS
CBOMCTBO  OpraHuM3MOB  oOOecnedMBaTh  MaTepuaibHyl0 ¥ (YHKIMOHAIBHYIO
MPEEMCTBEHHOCTh MEXJY TIOKOJICHUSIMU, a TakKe OOYCJIOBIMUBATh CHEIUPUICCKUN
XapakTep UHANBUIYAIHHOTO Pa3BUTHSI B OMPEICTICHHBIX YCIOBUSX BHEIIHEU CPEIbI.

Hapsany ¢ TepMMHOM «HACIEACTBEHHOCTb» B T'E€HETUKE MPUMEHSIOT TEPMHUHBI
«HACIICIOBAHME» U «HACIEAYyeMOCThb». Hacnedosanuem Ha3pIBAIOT TPOLIECC TEpeaadu
HACJIEJICTBEHHBIX 3aJIaTKOB WJIM HACJEACTBEHHOW HMHQOPMAIMM OT OJHOTO TOKOJEHUS
IpyroMy, B pe3yJIbTaTe 4Yero y IMOTOMKOB (OPMHUPYIOTCS OIpEAeNCHHbIC MPHU3HAKA U
CBOICTBa, MPHUCYIIHE POTUTEIBCKUM 0OCO0sM. TepMUHOM «HACIEIyeMOCTh» 0003HAYaIOT
JIOJIF0 TEHEeTUYECKOW M3MEHYUBOCTH B 00IIeH ()eHOTUNTNYECKOW U3MEHYMBOCTH MPU3HAKA B
KOHKPETHOM MO YJIATIIN YKUBOTHBIX UIu pacTeHHUi.
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9. OBYYEHHUE CTYIAEHTOB-UHBAJIMAOB U CTYAEHTOB C
OI'PAHUYEHHBIMH BO3ZMOXKHOCTAMMU 310POBbA

[Topsinok 00yueHHs MHBAIMJIOB U CTYJACHTOB C OIPAHUYEHHBIMU 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, YYWUTHIBAIOIINE OCOOCHHOCTH W  COCTOSIHHE
3I0POBbS TAKUX JIMII.
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Penensus
Ha pabouyro yueOHYI0 MPOrpaMMy ITUCHUTIINHBI
Bb/1.08 EcTtecTBO3HAaHUE
JUTSL CLIEIIMATIbHOCTH CPEeAHET0 MpodeccuoHanbHOro o0pa3oBaHus
44.02.01 JTomkoasHOE 0Opa3oBaHue
Pazpaboruukn: npenogasarenu MHCIIO A.U. ®uanko, E.C. bakymenko

[IpencraBnenHas Ha peleH3UI0 pabodyasl mporpamma Mo y4eOHOM UCHUIUIMHE
«EcrecTBO3HaHMe» pa3paboTaHa B COOTBETCTBHM C TMPUMEPHOM IPOrpaMMoOi
oOmieoOpa3oBaTebHOW ~ Yy4eOHOM  JUCITUIUIMHBI «EctecTtBO3HaHue» A
MpoQecCHOHANBHBIX  00pa30BaTENbHBIX OpraHM3aluii, pekoMeHaoBaHHou OI'AY
«®UPO» B KadecTBE NPUMEPHOM MpOrpaMMbl i peanu3alid  OCHOBHOM
npodeccuonanbHOl oOpazoBaTenbHON mporpamMmbl CIIO Ha 6aze OCHOBHOTO OOIIETO
o0pa3oBaHusl ¢ MOJTYYEHUEM CpellHero obiero oopasoanus mpotokosn Ne 3 ot 21 utons
2015 r., peructpanuoHubiit Homep peten3uu 374 ot 23 utonst 2015 r. DTAY «OUPO»

CtpykTypa mporpaMMmbl OTBEYaeT TpeOOBaHUSAM K pa3palboTke pabodeil yueOHOMU
nporpamMmbl quctuiinabl CIIO U comepKuT: TUTYNIBHBIN JIUCT C PEKBU3UTAMHU, LEIH U
3a/layd  OCBOCHHS JHUCLUUIUIMHBI, MECTO JUCHHUIUIMHBI B CTPYKTYpE MPOrpaMMbl
NOJMOTOBKHM CHEIUAINCTOB CPEAHEro 3BeHa, TpPeOOBaHUS K pe3yJibTaTaM OCBOEHUS
CoJlep>KaHMsI TUCUUIUIUHBI, COJIEP)KAHUE U CTPYKTYPY TUCIUIUIMHBI, 00pa3oBaTelIbHbBIC
TEXHOJIOTUHU, OIICHOYHBIE CpEACTBa JJsi MPOMEKYTOYHOW arTecTanuu, y4deOHO-
METOJIMYECKOE M MaTepUalbHO-TEXHHUECKOe oOecreueHne AUCUUIIUHBL. (OcBoeHue
conepkanusi pabodeil mporpaMMbl 00ecTieunBaeT TOCTHKEHUE CTYJIEHTaMH TPeOyeMBbIX
JUYHOCTHBIX, METAIIPEAMETHBIX U IPEMETHBIX PE3yJIbTAaTOB.

B copepxanue NUCHUIIIMHBI BKIIOYEHBI BOIPOCHI, MO3BOJISIONINE: 1) BOOPYKUTH
CTY/ICHTOB TEOPETUYECKUMHU 3HAHHUSIMHU, MPAKTUUYECKUMU YMEHHUSMH, HaBBIKaMH; 2)
BJIQJIETh OCHOBHBIMH METOJAMHM HAy4YHOTO I[IO3HAHMS, WCIOJIb3YEMBIMU B HayKe:
HAOJIIO/ICHUEM, OIMHUCAaHUEM, W3MEpPEHHEM, SKCIEpUMEHTOM;3) cPOopMUPOBATH YMEHHS
OPUMEHSTh  TOJyYEHHbIE  3HaHUA  JUIl  OOBSCHEHUS  YCIOBUW  TNPOTEKaHUS
€CTeCTBEHHOHAYUYHBIX SIBJICHUU B MPHUPOJIE, MPO(pEecCHOHANBHON cdepe U A NPUHATUS
MPAKTUYECKUX PEIICHU B TOBCEIHEBHOW >KW3HM;4) BOCHHUTHIBATH IMOTPEOHOCTH B
caM000pa30BaHUM, OTBETCTBEHHOCTD 3a MPAKTUUYECKOE PelIeHUE MPOoOIIeM.

[Iporpamma paccunTaHa Ha 78 4acoB ayAUTOpPHBIX 3aHATUM, 10 wyacoB
KOHCY/IbTAIMii U 48 YacoB CaMOCTOSATEIBbHOW pabdOTHl CTYACHTOB IPH OYHOH (opme
oOydenus. B Heil ompeneneHbl NMpuUMEpHBIE TEMbl NMPAKTUUECKUX 3aHSATHUH, YKa3aHbI
GOopMBI TEKYyLIEro KOHTPOIs. YYEOHO-METOIWYECKOE M MaTepHaIbHO-TEXHUYECKOE
o0ecrieueHne JAUCHUIUIMHBI TPEANOoIaraeT UCIoJIb30BaHUE MHTEPAKTUBHBIX TEXHOJIOTHN
npu uzyueHuu kypca. [Iporpamma moxet ObITh Hcnionb30BaHa B yupexaeHusax CI1O.

Penensenr:

npenooasameis 8vlcuiell
Kamezopuu
I'BIIOY KK KIIK ST Babasn D.I. Babasu
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Penensus
Ha pabouyro yueOHYI0 MPOrpaMMy ITUCHUTIINHBI
Bb/1.08 EcTtecTBO3HAaHUE
JUTSL CTIEIIMATIBHOCTH CPEAHETO MpodeccuoHanbHOro 00pa3oBaHus
44.02.01 JTomkoasHOE 0Opa3oBaHue
Pazpaboruukn: npenogasarenu MHCIIO A.U. ®uanko, E.C. bakymenko

[IpencraBneHHass Ha peleH3U0 paldodas MporpaMma IO Y4eOHOM JAMCHUILITUHE
«EcTecTBO3HaHME pazpaboTraHa Ha OCHOBE IPUMEPHOI MIPOTrpaMMBbl
00111e00pa3zoBaTeIbHON yueOHOM  auciuruimHel  «EcTecTBO3HaHuWe» IS
npodecCuoHaNBHBIX 00pa30BaTEIbHBIX OpraHU3alui, pekoMeHaoBaHHOU DenepanbHbIM
roCyJapCTBEHHBIM aBTOHOMHBIM YyupexJaeHueMm «DdenepanbHblii UHCTUTYT DPa3BUTHS
obpazoBanus» (PI'AY «®HUPOy») B KadecTBE MPUMEPHOH MPOTPaMMBI JIJIS pealn3aIuu
OCHOBHOH MpodeccroHanbHoi oOpasoBaTenbHOM nporpammbl CIIO Ha 0a3e 0OCHOBHOTO
oOmrero oopazoBaHus C MOJYYEHHEM CpeIHEro o0Iiero oopazoBanus, mpoTokoa Ne 3 ot
21 urons 2015 r., peructpauronHslii HoMep peueH3uu 374 ot 23 urons 2015 r. PI'AY
«®HNPO» ; Cc BHECEHHBIMM W3MCHCHMIMH, peKOMeHAOBaHHbIMU dDenepaibHbIM
rOCYJapCTBEHHBIM aBTOHOMHBIM YyupexjaeHuem «DenepanbHbli UHCTUTYT Pa3BUTHS
o0pa3oBaHUsI» (Or'Ay «DUPO») Cc Y4ETOM [IpumepHOI OCHOBHOM
0011e00pa3oBaTeILHON TIPOrpaMMBbl  CpeHero o0mero oOpa3oBaHHs, OJ0O0pEHHOU
peumieHreM  (enepasbHOrO  y4eOHO-METOAUYECKOTO0  OOBEIMHEHUS M0  Oo0ueMy
oOpazoBanuto (mpoTtokoi oT 28 utons 2016 r. Ne2/16-3), ¢ yuerom yrounenuii ®PI'AY
«D®UPO» (mpotokon Ne3 ot 25 mas 2017r.)

CrtpykTypa mnporpamMmbl OTBe4YaeT TpeOOBaHUAM K pa3paboTke pabodeil yueOHOU
nporpammbl qucnuIUIAEbBL CIIO m cOmepKUT: TUTYIBHBIN JINCT C PEKBU3UTAMH, JUCT
COTJIaCOBaHMUSI C paA3MYHBIMU CTPYKTYpaMH YyHHUBEpPCUTETa, NACHOpT paboueit
IpOrpaMMbl Y4eOHOM JAMCHMIUTUHBI, 00beMbl Y4eOHON AMCIMIUIMHBI U BUIBI y4eOHOMH
paboThl, 00pa3oBaTeNbHbIE TEXHOJIOTUH, YCIOBUS pealn3aluy MPorpaMMbl JUCIIUIIINHBI,
nepeuyeHb OCHOBHOW W JIOTIOMHUTENBHOW Y4eOHON IUTEpaTyphl, HEOOXOMAUMOH IS
OCBOCHHS TUCHMIUIMHBI, METOJAWYECKHE YKa3aHUs A OOYYaroIIMXCs IO OCBOEHUIO
JTUCILUIUIMHBI, OLIEHOYHBIE CPEJICTBA AJIi KOHTPOJIS yCIIEeBA€MOCTH, MPUMEpPHI JIEKIUI U
CBEJICHUsI 111 00yUeHUsI CTYJIEHTOB-UHBAINIOB U cTyAeHToB ¢ OB3.

B conepxaHve IUCHUIIIMHBI BKJIIOYEHBI TEMBI W BOIMPOCHI, OOECHEYHBAIOIINE
JIOCTH)KEHUE CTYACHTaMHU BCEX LieJiel, JTUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX
pe3yabTaToB, HEOOXOAUMBIX, 110 MHEeHHI0 DPO

[IporpamMmma paccuntana Ha 2 cemecTpa Ha 78 4acoB ayJUTOPHBIX 3aHATUH, 10
4acoB KOHCYJbTAllMii U 48 YacoB CaMOCTOSITENBHOW PabOThI CTYIEHTOB IPH OYHOMN
dbopme oOyueHwUs.

Pazpaborannas pabouasi mporpamMma MOXKET OBITh UCIIOJIB30BaHA JIJIsi TOJTOTOBKHU
CTYJICHTOB II0 HamlpaBJCHUIO TOATOTOBKM 10 crnenuansHoctd CIIO  44.02.01
JlomkoasHOE 00pa3oBaHue.

Penensenr:

00KmMop OUoI02UYeCKUx Hayx,
npogeccop xageopwt I111, PIITIK
@I'EOY BO Kyol'y A0, IIInaxos A.D. Inaxos
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