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1 MACHOPT PABOYEN IMTPOI'PAMMbBI YYEBHOM JUCLUILIUHBI

1.1 Oo6aacTh NpUMeHeHUsI Y4eOHOM MPOrpaMMbl

Pabouast nporpamMma y4eOHOU IucuUIIUHbBl «EcTecTBO3HaHME) SIBISETCS 4acThIO
OCHOBHOM MpodeccHOoHaNbHON 00pa30oBaTeIbHOM MPOTpaMMON  yTBEPKIECHHOMY B
cootBeTcTBUM ¢ DenepaibHbIM TOCYJIAPCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM
cpennero (mosiHOro) obmiero o6OpazoBanuss u  DenepanbHbIM  TOCYAAPCTBEHHBIM
oOpazoBaTenbHbIM  cTaHjgapToM (maee @OI'OC) mno coenuanbHOCTH  CPEIHETO
npodeccuonanbHoro obpazoBanus (manee CIIO) mms cnemumansHOCTH — 44.02.02
[IpenogaBanue B HAYaNbHBIX KJIacCaxX

B ocHoBe yueOHON nmucuuruinHbl «EcTecTBo3HaHME» JIEKHUT YyCTaHOBKA Ha
(dopMupoBaHre y 00ydaeMbIX CUCTEMbI 0a30BbIX MOHATHI (PU3UKU, XUMHUU U OMOJIOTUU U
MPEJCTAaBICHU O COBPEMEHHOW EeCTEeCTBEHHOHAYYHOW KapTHHE MHpa, a Takke
BbIpa0OTKa yMEHUW NPUMEHSATh TMOJyYCHHbIE 3HAHUS, Kak B MpodhecCHOHAIbHON
NEeSTeIBbHOCTH, TAaK U JUIsl pELICHUS dKU3HEHHBIX 3a/1a4.

MHorue mnojoXeHus,, pa3BUBAEMble E€CTECTBO3HAHHMEM, pPacCMaTPUBAIOTCS Kak
OCHOBa CO3JIaHUS U HCHOJb30BaHUS HH(DOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX
texHonoruii (MKT) — onHoro u3 Hanbosiee 3HAYMMBIX TEXHOJIOTHYECKUX JOCTHKEHHM
COBPEMEHHOW LIUBUIM3ALIH.

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-
nH(GOPMAIMOHHBIN aHaiu3, (popMyIHpoOBaHUE THIOTE3, aHAJIU3 M CHUHTE3, CPaBHECHHE,
00001IeHNe, CUCTEeMAaTH3allsl, BBISBICHHE NPUYMHHO-CICACTBEHHBIX CBSI3€H, IOUCK
aHAJIOroB, yIpaBJjeHHEe 00beKTaMU U IpoueccaMu. IMEHHO 3Ta JUCHUIUIMHA MTO3BOJISET
MO3HAKOMHUTH YYAIIUXCSl C HAay4YHBIMH METOAAMH TO3HAHWSA, HAYYUTh HX OTINYATh
TUIOTE3Y OT TEOPUH, TEOPHUIO OT FIKCIIEPUMEHTA.

EcrecTBo3HaHne uMeeT O4YeHb OOJNBIIOE U  BCEBO3pACTAIOIIEE  YHUCIO
MEXIMCUUIUIMHAPHBIX CBSI3€H, MpUUEM Ha ypOBHE, KaK MOHSATUIHOrO amnmapara, Tak U
uHCTpyMeHTapus. Cka3zaHHOE IIO3BOJIIET paccMaTpuBaTh €CTECTBO3HAHHME KaK MeETa
IUCLMIUIMHY, KOTOpas TMPEJOCTaBIseT MEXAMCUUIUIMHAPHBIA S3bIK ISl ONMHMCAaHUs
Hay4YHOU KapTHUHBI MUPA.

N3ydyeHnne  ecrecTBO3HaHUsI B NIPO(ECCHOHANBHBIX  00pa3oBaTeNbHBIX
OpraHu3alMsIX, peaTu3yloluUXx 00pa30BaTelIbHYl0 NpOrpaMMmy CpeIHEro OOIIero
obpazoBanusi B mpenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETro
oOpa3oBaHMsl, HMMEET CBOM OCOOCHHOCTM B  3aBUCUMOCTH  OT  mIpoduiis
MpO(ECCHOHAIBHOTO 00pa3oBaHus. OTO BBIPAXKAETCA B COAEPKAHUM OOY4YEHHS,
KOJIMYECTBE YaCOB, BHIICTSIEMBIX HA M3yYEHUE OTAEIBHBIX TEM MPOTPAMMEI, TIIyOMHE UX
OCBOGHHUSI y4YallUMHUCS, OO0BEME U XapakTepe TMPaAKTUYECKUX 3aHITHHA, BHUAAX
BHEAYAUTOPHON CaMOCTOSATEIHLHON pabOTHI.

TeopeTnueckue CBeIEHUS MO €CTECTBO3HAHUIO JOTOJHAIOTCS MPAKTUYECKUMHU U
n1abopaTOpHBIMU pabOTaMHU.



1.2 MecTO AUCHUIIMHBI B CTPYKTYpe MPOrpaMMbl NOATOTOBKH CHENMATUCTOB
CpeJHero 3BeHa

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

1.3 Heau um 3aa4yM JUCUMILUIMHBI - TPeOOBaHMS K pe3yJbTaTaM OCBOEHHA
AUCIHUNJIMHBI:

Copnepxanue mnporpamMmbl  «EcTecTBO3HaHME» HAMpaBiICHO Ha JIOCTH)KCHHE
CIEYIOIINX Yenell.

- OCBOGHHME 3HaHMW O (YHIAAMEHTAIBHBIX (U3UUYECKUX, XUMHUYECKUX H
OMOJIOTUYECKUX 3aKOHaX W MPUHIMIAX, JeXKalluX B OCHOBE COBPEMEHHOMU
€CTECTBCHHOHAYYHOH KApTHUHBI MHpA; HaWOOJee BAXKHBIX OTKPBITHUAX, OKA3aBIIUX
OTpENEISIoNIee BIUSHUE HA Pa3BUTHE TEXHUKH W TEXHOJIOTMU, METOJAaX HAYYHOTO
MMO3HAHUS TTPUPO/IHI;

- OBJIQJICHWEC YMCHUSMHU TPOBOJUTL HAOJIOJCHUS, TUIAHUPOBATH W BBITIOIHSTH
OKCIIEPUMEHTHI, BBIIBUTATh THUIIOTE3bl M CTPOUTH MOJCIH, MPUMEHSATH ITOTYYCHHBIC
3HAHUA 10 QU3HMKE, XUMHUH ¥ OMOJIOTHUU JUTsl OOBSICHEHUS SIBJICHUH M CBOMCTB BEIIECTB;
PAKTUYECKA HCIOJIb30BaTh 3HAHUA 1O (U3MKEe, XUMUU U OWOJOTUHU; OIEHUBATH
JIOCTOBEPHOCTH €CTECTBEHHOHAYYHON MH(POpMAIIUU;

- pa3BUTHE I[I03HABATEJIbHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW B mpolecce MpuoOpeTeHusi 3HAHUW U YMEHMM 1o (U3HKE, XUMUU U
OMOJIOTUM C HKCIOJNB30BAHWEM PA3JMYHBIX HMCTOYHUKOB HH(OpPMAIMA M COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

- BOCIIUTaHHE YOEXKIECHHOCTH B BO3MOXXHOCTH TIO3HAHHS 3aKOHOB MPUPOJIBI,
MCIIOJIb30BaHUs TIOCTHKEHUI B 001acTH (PU3UKU, XUMUU U OUOJIOTUM Ha 01aro pa3BUTHS
YeJIOBEYECKOW  IMBWIM3AIUM, HEOOXOJUMOCTH  COTPYJHHYECTBA B  IpoIEcce
COBMECTHOTO BBITIOJTHCHHS 3a/1a4, YBOKUTEIHLHOTO OTHOIICHHWS K MHEHHUIO OMIOHCHTA
npu  OOCYXXJIEHUU TMpoO0JIEeM eCTeCTBEHHOHAYYHOTO COJEp)KaHUs; TOTOBHOCTH K
MOPAJIBHO-THYECKOW  OIICHKE WCIOJIb30BAaHUS HAyYHBIX JOCTIKCHWUW, UYyBCTBA
OTBETCTBEHHOCTH 3a 3aIUTYy OKPY>KaIOIIeH Cpebl;

- UCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN M YMEHUHN NJIsl PEeUICHUS MPAKTUIECKUX
3aJlad B TIOBCCJIHEBHOHM JKM3HHU, oOecrieyeHHsi Oe30MacHOCTH COOCTBEHHOM JKM3HH,
PaAIMOHAIIBHOTO TPHUPOONOIB30BAHUS U OXPaHbl OKPYXKAIOIIEH CpPeJibl, BO3MOKHOCTh
NpUMEHEHUs 3HAaHUW TIpU PEIICHWH 3a]a4d, BO3HUKAIONIUX B  MOCJIEAYIOIIEH
npoeccCuoHaNbHOM NESITEIbHOCTH.

B mnporpamMmy BKIIOYEHO COJEp’KaHME, HampaBlieHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIETEHINH, HE0OX0auMbIX i kKauecTBeHHOTO 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).

OcBoeHMe cojiepKaHus y4eOHOM TUCHUIUIUHBI «ECTEeCTBO3HAHUE» O0ecreunBaeT
JTOCTUKEHUE CTYJACHTAMHU CIICYIOIIUX PE3YyIbTaTOB:



JIUYHOCHIHBIX.

- YYBCTBO TOpPJIOCTM U YBAXKEHUS K HUCTOPUU MU JOCTHKEHUSIM OTE€YECTBEHHOM
HAayK{; TPaMOTHOE TIOBEACHHE B NPOGECCHOHANHHOU NESITEIbHOCTH U OBITY TIpHU
oOpanieHnu ¢ mpudopaMu U yCTPOICTBAMU;

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

- YMEHUE UCIIOJIb30BaTh JOCTUKEHNS COBPEMEHHON HAYKH 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 HICTOYHUKU WH(POpMAIIUK;

- YMEHHUE BBICTpPAWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOLIECHHS B KOMAaHAE IIO
penieHunto o01uX 3ajady;

- YMEHHME YHOPABIATh CBOEH II03HABATEIBHOM JI€ATEIbHOCTBIO, IPOBOAMTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHUS;

Memanpeomemmbix.

- UCIIOJIb30BAaHUE PA3JIMYHBIX BUIOB [TO3HABATEIILHON JI€ATEILHOCTH JUIsl PEIICHUS
€CTECTBEHHOHAYUYHBIX 33/1a4, IPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUs (HAOJIIOIECHHUS,
OMMCaHUsI, U3MEPEHUS], SKCIIEPUMEHTA) ISl U3YyUYEHUS Pa3IUYHbIX CTOPOH OKPYKarolen
NENCTBUTEIBLHOCTH;

- HACMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYalbHBIX ONEpalyii: MOCTAaHOBKHU 33J]1ayH,
dbopMynupoBaHMs ~ TUINOTE3, aHajiuW3a MW  CHUHTE3a, CpaBHEHHUA, O0O0OIIEHHUs,
CUCTEMAaTU3allNM, BBISBICHHUS NPUYMHHO-CIEICTBEHHBIX CBSA3E€H, IIOMCKA aHaJOrOB,
dbopMyIMpOBaHMs BBIBOJOB JIJISi M3YUYECHUsS] PA3IMYHBIX CTOPOH H3Y4aeMbIX OOBEKTOB,
SABJICHUM M TIPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJMMOCTh CTAJIKMBAThCS B
npodeccruoHanbHO cdepe;

- YMEHHUE TE€HEpPUpOBaTh WJEU U ONPEIENATh CPEICTBA, HEOOXOAUMBIE ISl UX
peanu3anuu;

- YMEHHME  WCIOJIb30BaTh  PA3IMYHBIE  HUCTOYHUKU IS TOJYyYCHUS
€CTECTBEHHOHAYYHO! MH(OpMAaIINH, OLIEHUBATH €€ TOCTOBEPHOCTH;

- YMEHHE aHAJU3UPOBATH U MIPEACTABISATh UHPOPMAIMIO B PA3TUYHBIX BUAAX;

- yMEHUE MyOJMYHO MPEACTaBIATh PE3YJIbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTU JUCKYCCHHU, [OCTYITHO ¥ TapMOHHMYHO coOYeTas cojJepkanue u (Hopmbl
npencTaBisgeMon nHdopmaiuu;

npeoMemHbix.

- c(opMUPOBAaHHOCTh TIPEACTABICHUM O pPOJIM M MECTE€ ECTECTBO3HAHUS B
COBPEMEHHOM HAy4YHOW KapTHHE MHpA; TNOHHUMAaHUE CYIIHOCTH HAOIIOMAeMBbIX BO
BcenenHoit siBneHWN, POJU E€CTECTBEHHOHAYYHBIX JUCHUUIUIUH B (OpMUpOBaHHUH
Kpyrozopa u (yHKIIMOHAJHLHOW TPAMOTHOCTH YEJIOBEKA MJISi PEIICHHS] TMPAKTHYCCKUX
3azay;

- BIQJCHUE  OCHOBOIMOJATAIONIMMH  €CTECTBEHHOHAyYHBIMU  TOHSITHSIMH,
3aKOHOMEpPHOCTSIMH,  3aKOHAMU M TEOPUSIMH;  YBEPEHHOE  HCHOJb30BaHHE
€CTEeCTBEHHOHAYYHOW TEPMHUHOJIOTUU U CUMBOJIUKH;



- BJIa/ICHUE OCHOBHBIMH METOJIaMH HAYYHOTO IMTO3HAHUS, UCIIOJIb3YEeMbIMHU B HayKe:
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- ymeHusi oOpabaThiBaTh pe3yibTaThl HU3MEpPEHM, OOHAPYXKUBATh 3aBHCUMOCTD
MEXIy HCCIEIyeMbIMU BEIUYMHAMU, OOBSACHATH TOJYYCHHBIC DPE3yJabTaThl U JIENaTh
BBIBO/IbI;

- chopMHPOBAHHOCTH YMEHHUS peIllaTh ECTECTBEHHOHAYYHBIC 3a/1aUH;

- c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJYUYCHHbIC 3HAHUA JJI1 OOBSICHEHHS
YCJIOBUH MPOTEKaHUS €CTECTBEHHOHAYUHBIX SIBIICHWN B IMPHUPOJE, NpOoPecCHOHATHLHON
cdepe 1 U1 IPUHATHUS PAKTHUECKUX PEIICHHUH B TOBCETHEBHOM JKU3HU;

- cOPMHPOBAHHOCTh  COOCTBEHHOW  MO3WIUMM 1O  OTHOUICHHIO K
€CTeCTBEHHOHAYYHOH HH(OpMAIUK, MOTy4yaeMOi U3 pa3HbIX HCTOUHUKOB.

1.4. TlepeyeHb MJIAHHPYEMBIX Ppe3yJbTATOB OOy4YeHUS] MO THCHHUILIMHE
(mepevyenb GopmMupyeMbIX KOMIIETEHIIH)

He npenycmoTrpensl



2 CTPYKTYPA Y COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0bem y4yeOHOM QTMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

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

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 136 72 64
O06si3aTeIbHAS Ay IUTOPHAS yueOHast Harpy3Kka (Bcero) 78 48 30
B Tom 4uciie:
3anamus 1eKkyuoHHo2o0 muna 46 32 14
NpaKmuyecKue 3aHsamusl 32 16 16
nabopamopnvle pabomut (JIP) - -
CamocrosiTesibHas padora o0y4yawierocs (Bcero) 48 18 30
B TOM YHUCJIC:

pedepar 20 10 10
CaMoCTOsITeNIbHAsL BHEAYIUTOpHAsl paboTa B BHJE JOMAIIHUX 28 8 20
NPAaKTUYCCKUX  3aJaHUi,  WHIUBUAYAJbHBIX  3aJaHHH,
CaMOCTOSITEIILHOTO TO00pa M M3YYEHUS JONOJHHTEIBHOTO
TEOPETUICCKOT0 MaTepuasa
KoncynbTanun 10 6 4
ITpomesxyTounas arrecranus (9k3ameH/3a4der/mud3ader) mrd3ager
OO11ast TPYI0EMKOCTh

2.2 CTpyKTypa JUCHUILINHBI:
PacripeienieHrie BHI0OB yu4eOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
KomnnuaectBo yacos

Ne AynuTtopHas Camocros Koncyn

pasena HawnmeHoBaHue pa3nenos Beero pabota TeMbHAL |
pabora
JI I13 JIP

1 2 3 4 5 6 7
1. dusnka 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 ConepxaHue y4eO0HOT0 MaTepuaja, NMpaKkTHYecKHe padoThl, O0beM | YpoBeHb
pa3fiesioB U TeM caMocTOfITe/IbHasl padoTa o0y4yaromuxcs, Kypcopas paéora 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. MexaHHYecKne 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 | H3mepenue TemMnepaTypsl BEIIECTBA B 3aBUCUMOCTH OT BpEMEHU 2
IIPY U3MEHEHUSIX arperaTHBIX COCTOSTHUHN
CamocrosTenbHas paboTa 00ydJaromxcs 2
1. CpaBHUTENBHBIN aHATN3 PA3IMYHBIX TEMIIEPATYPHBIX HIKAJL.
Tema 1.3 Coaep:xkanue yueOHOro MaTepuaJa 8
JJIeKTPOAUHAMHUKA Jlekuun
1 | DnexTpudeckoe B3auMOoAeHCTBHIE. DISKTPHIECKOE TOJIE. 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 aHATIN3 AIIEKTPHUECKUX CBONHCTB PAa3IMIHbBIX 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 00ydJaromuxcs
1. Dxonornveckue NpoOIIEMbI, CBSI3aHHBIE C UCIOIb30BaHUEM 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 00ydJaromnxcs
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
OcHOBHBIE IOHATHS H
3aKOHbI XUMHH

Coaep:xkanue yueOHOr0 MaTepuaJa

Jlexknun

1 | OcHOBHBIE IOHATHS XHUMHH

HpaKTI/I‘IeCKl/Ie SAHATUA

1 | Xumuyeckuil seMeHT H (GOpPMBI €ro CYIeCTBOBAHHS.

CamocrosTenbHas pa60Ta 06yqa101111/1xcsi.
OCHOBHBIC 3aKOHBI XUMUHU.

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 00ydJarouxcs

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

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

Tema 1.3
CtpoeHne BemecTBa

Conep:xanue yueOHOT0 MaTepuasa

Jlexkuun

1 | [Ipupona xUMHYECKOH CBSI3U.

IIpakTnyeckne 3aHATHSA

1 | Tunbel XUMHYECKOH CBSI3H.

CamocrosrenbHas paboTa 00ydJaromuxcs

3. Cucremarmdeckas mpopaboTKa KOHCIIEKTOB 3aHSATHH, y4eOHOH
JMUTEPaTyphl, JONOJHHUTEIHFHOW JHUTEPaTyphl, C HCIIOIH30BAaHUEM
PEKOMEHAAINH MTpero1aBaTes.

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

Tema 1.4 Boaa.
PacrBopsl

Coaep:xkanue yue0HOr0 MaTepuaja

Jlexkuuu

| Ddusznyeckue ¥ XUMUYECKHE CBOMCTBA BOJIbI.

HpaKanecmle 3AaHATHA

1 | Onpenenenmue xecTkOCTH BOMIBI

CamocrosrensHas paboTa 00ydaromuxcs

1. Cucremarudeckas mpopaboTka KOHCIIEKTOB 3aHATHH, yueOHOI
JINTEPATYPHI, }IOHOHHI/ITCHLHOﬁ JIMTEPATYPhI, C UCTIOJIb30BAHUEM
peKOMeHAalMil IpenoaBaTens.

Koncmexr « AFpeFaTHBIC COCTOSAAHMSA BOBI U €€ IEPEXOAbI U3
OJIHOTO arperaTHoro COCTOSIHUS B IPYTOe».

Tema 1.5
XuMuyeckue peakuum

Coaep:xkanue yueOHOro MaTepuaJia

Jlexkuun

1 | CkopocTh XMMHUYECKON peakuuy | (haKTOpPbI, OT KOTOPHIX OHA
3aBUCHT.

I[IpakTnyeckue 3aHATHSA

1 | TemnoBoii 3PPEKT XUMUIESCKOH peakiui. XUMUIeCKOe
paBHOBecHe

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

peaKIum. IMon6op

Kouncyabranus
Metonuveckue yka3aHus ISl CAMOCTOSITEILHOM 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




CamocrosTenbHast paboTa 00ydJaromuxcst

1. Cucremarnueckas nmpopaboTka KOHCIIEKTOB 3aHITHHA, y4eOHOU
JUTEPATypBhl, AOTOJIHHUTEILHOMN JTUTEPATyphl, C HCIOIb30BAHUEM
PEKOMEHIAIHI TIPEero1aBaTes.

2. CocTaBieHHE ypaBHEHUH THAPOIIH3a COIEH.

Tema 2.2
MeTajibl 1
HeMeTaJLIbI.

Copep:xaHue y4edOHOI0 MaTepHaJa

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
MeToandeckne yKa3aHus A CAMOCTOSTEIBHOM paOoThI
o0yyaromuxcs

Tema 3.1
Yraesoaopoasi.

Coaep:xkanue yueOHOr0 MaTepuasia

Jlexkuuu

1 ‘ [IpenenbHbIE U HETIPEAETBHBIEC YTIEBOIOPOABI

IIpakTHyeckne 3aHATHSA

1 ‘ OO1mas XxapakTepHCTHKa YTIIIEBOAOPOIOB

CamocrosTenbHast paboTa 00ydJaromnuxcs

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 yueOHOro 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 npopabOTKa KOHCIICKTOB 3aHATHH, y4eOHOMH
JMTEPATYPBI, JOMOJTHUTEIBHON IUTEPATYPBI, C HCIIOIb30BAHUEM
PEKOMEHIAINI MTPEroIaBaTes.

CocraBienune Tabnuipl «CTpoeHHE W XapaKTepHbIE XUMHYECKHE
CBOWCTBA MPEJCTABUTENEH KHUCIOPOICOIEPIKAIINX OPraHUYECKUX
COEIMHEHU I

Tema 3.3
A3oTcoaep:Kaniue
OpraHuvecKne
coeUHEeHH

Coaep:xkanue y4eOHOro0 MaTepuasa

Jlexkuun

AMUHBI, AMHHOKHUCJIOTHI, OCJIKH.

HpaKaneCKne 3AaHATUA

CamocrosrenbHas paboTa 00ydaromuxcs

1. Cucremaruyeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, yueOHOI
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
JIUTEPATYPBI, JOMOJHUTEILHON TUTEPATYPBI, C UCIIOIb30BAaHUEM
PEKOMEHIAINIA IPETo1aBaTeNs.

Koncrekr «Motommue n yucTsme cpeacraa. [lpasmia 6ezonacHoi 2
paboTHI co cpencTBaMU OBITOBOW XUMHUI.
Joknan «Poilb XUMHUYECKUX DIIEMEHTOB B JKU3HU PACTEHUI»,
«Y nobpenns. XUMHYECKUE CPEJICTBA 3aLIUTHl PACTCHUIY.
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
IIpakTHYecKne 3aHATHUS
1] )
CamocrosTenbHast paboTa 00ydaromuxcs
1. Cucremarnueckas IpopabOTKa KOHCIIEKTOB 3aHATHI, y4eOHOI
JIUTEPaTyphl, TOMOJHUTEIHHON TUTEPaTyphl, C UCIIOIH30BAHUEM
peKoMeHIaui mpenoaaBaTers. 2
Koncnexr «MeTozp! Hccie10BaHus )KUBOW PUPOABI B ONOIIOTHIY,
«EcTecTBeHHOHAy4YHasl KAPTHHA MUPA B IPAKTHIECKOH
JCATENILHOCTH JIFOJICH»
Tema 1.2 Kuerka Coaep:xkanue yueOHOro MaTepuaJa 6
Jlekuun
1 ‘ Kiero4nas Teopust CTpOSHUS OpPraHU3MOB. 2
IIpakTHyecKkue 3aHATHS
1 | V3yueHne CTpoeHUs paCTUTENIbHON U )KUBOTHOH KJIETKH 2
CamocrosTenbHast paboTa 00ydJaromuxcs
1. Cucremarnueckas IpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOI
JIUTEPaTyphl, TOMOJHUTEIBHOMN TUTEPaTyphl, C UCIIOIH30BAHUEM
pEeKOMEHAALUH penoaaBaTeNs.
3anoaHUTh TaOIUIII IO TEMaM: « XUMUYECKHE SJIEMEHTHI KIIETKH,; 2
Coobmmenne «Poib B KJIETKE HEOPTaHUYECKUX U OPTaHMIECKUX
BeIeCTB», «BHUpychl — B030yauTEIN HHPEKINOHHBIX
3aboneBaHuity; «Bupyc ummyHoaedunuTa gyenoreka (BUY).
[po¢unaktuka BUY-undexmnumn», «bakrepun
Koncyabranmus
Meroaudeckne yKa3aHus Ui CAMOCTOSTEIbHON paboThI 2
o0yJarommuxcs
Tema 1.3 Opranuszm Coaep:xkanue yueOHOro MaTepuaJia 6
Jlexuuu
1 | MHoroo6pa3zue opraan3MoB. OOMEH BEIECTBOM H SHEpPTHeEH ¢ 2
OKpY’KaloIel cpeoif
IIpakTHYecKue 3aHATHS 2
1 | Opranusm — euHoe 1eoe.
CamocrosrensHas paboTa 00ydaromuxcs
1. Cucremarudeckas mpopaboTka KOHCIIEKTOB 3aHATHH, yueOHOM
JUTEPaTypBhl, ITOMOJHUTEIHHON TUTEPATyPHhl, C HCIIOIB30BAHUEM
pEeKOMEHAALNH MpeTo1aBaTeNsl.
Koncnekrsr: «HacnenctBeHHbIe 00J€3HU YeTOBEKa, UX TPUIUHBI U 2
npodunaktuka», «CoBpeMEHHbIE MIPEACTABICHUS O T'€HE U TEHOMEY.
Coo0menne «I'eHeTHUECKHE 3aKOHOMEPHOCTH CEJEKIIHM», « Y UeHHe
H.J. BaBunoBa o nieHTpax MHOr00Opasusi ¥ MPOUCXOKICHHS
KYJIBTYPHBIX PacTeHHI», «bHOTEeXHOIOT s, €€ JOCTHKEHHS,
MIEPCIIEKTHBBI Pa3BUTHSI.
Tema 1.4 Bun Conep:xanue yue0HOT0 MaTepHuaJia 6

Jlexknun
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Bun. Ionynauus. Teopus BOMIOIUN OPraHUYECKOTO MUPa

Y. Jlapuna 2 2
IIpakTHYecKHe 3aHATHSA 2
1 | Tunotessl mpoMCXOKICHHS HKU3HH.
CamocrosrenbHas paboTa 00ydJaromuxcs
1. Cucremarndeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, YIeOHO
JUTEPATyPHl, TOTOJHUTENBHOMN JIUTEPATypHl, C UCIIOIb30BAaHUEM
PEKOMEHIALMH NPETIo1aBaTes.
KoHncnekr «I'unore3sl NpoUCXOKAEHUS KU3HWY»; « [losBneHue 2
MBICJIUTEIBHON IESITENBHOCTH U WICHOPA3AEIbHON pedmy.
CooO1ieHus: «AHTPOIIOT€HE3 U €ro 3aKOHOMEPHOCTHY,
«JlokazarenbcTBa pOJCTBA YENIOBEKa C MIIEKONHUTAIOIMMU
KMBOTHBIMI.
Tema 1.5 Oxocucremsr | ConepskaHne y4eGHOro MaTepuaa 4
Jleknun
1 | [IpenmMer u 3a1a4u SKOJIOTUU 2 2
IIpakTHYecKue 3aHATHS
1] )
CamocrosTenbHast paboTa 00yJaromuxcs
Okonoruyeckue HakTopbl, 0COOEHHOCTH HX BO3/ICHCTBUS. 2
W3y4yeHnune npucnocoOIeHHOCTH OPraHi3MOB K Cpejie OOMTaHusl.
HUTOI'O: 136
2.4 Conep:kanue pa3iesioB JUCUUILIMHBI
2.4.1 3anATHSA JIEKIIUOHHOI'0 THUIIA
No dopma
pasn Hanverosanne Copneprxanue pasjyena TEKYIIEro
paszena
ena KOHTPOJIS
1 2 3 4
1 Pazpnen 1. ®uzuka Mexanndeckoe IBHIKEHHE, €ro OTHOCHTEIBHOCTh. 3aKOHBI OWHAMUKU | P, YV

Herotona. Cuiel B pHUpOZE: YIPYTOCTh, TPEHHE, CHJa TSKECTH. 3aKOH
BCEMHUPHOTO TATOTeHUs. HeecomocTh. MMmynmbc. 3akoH cOXpaHEHHS
UMIIYJIbca W peakTHBHOE IBIKeHHE. [loTeHImampHas W KUHETHYCCKas
JHEprus. 3aKOH COXpaHEHUs] MeXaHW4YecKoll odHepruu. PabGota w
MOIIIHOCTh. MexaHudeckue konebanus. [lepuon m yactota kosneOaHUi.
Mexannueckue BoIHbI. CBOMCTBA BOJIH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK H
€r0 HCIOJIb30BaHNe B TeXHHUKE U Meauinae. OcHoBHBIE mosiokeHns MKT
W UX ONBITHOe 00OCHOBaHWe. BpoyHOoBckoe nBumxkenue. Juddysus.
Pasmepsr m Maccel MOJNEKyl ¥ aTroMoB. KamwmmispHbIE sIBICHUS.
TemmoemkocTb. TermooOMeH. 3akOHBI TEPMOJMHAMUKH. TeIIOBEHIC
JIBUTaTeNIM U oXpaHa okpy»xkaromieit cpeasl. KIT/] TennoBsix aBuratenei
DNeKTpUUecKoe B3auMOAeHCTBUE. DleMeHTapHbId 3apsia. 3akoH Kynona.
JudnexTpudeckas MPOHUIIAEMOCTh CPEIbl. DIEKTPOCTATHYECKOE TIOJIE.
Hanpsokernocts.  [lpuwHnmn — cymepmosunmu — monedl.  ['padudeckoe
M300pakeHne DJIEKTPUUECKHX IMoyied. MarHuTHOe TOJie MOCTOSHHOTO
MarHuTa W 3JEKTPUYECKOro TOKa. MarHutHash WHIYKIUS, MarHUTHBIA
MOTOK. SIBIIEHUE AIEKTPOMArHUTHON MHAYKIMH. 3akoH OMa JUIsi ydacTka
nenu. KpaTkas uctopus pa3BUTHS NpEACTaBICHHUN O NPUPOJAE CBETa.
DNeKTpOMarHUTHAs PHUPOJIa CBETA. 3aBUCUMOCTh MEXAY IJIUHOW BOJHBI
M YacTOTOW DJIEKTPOMArHUTHOTO HW3IMydeHHUs. 3aKOHBI OTPAKECHUS W
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] M MX BO3JEHUCTBHE HAa KUBBIE OpPraHU3MBL.
DHeprus paclluelyieHus aTOMHOro sijipa. SlnepHas sHepretuka. Hama
3Be3qHas cucrema — ['anakruka. beckoneuHocts Beenennoit. Ilonstue o
KOCMOJIOTUH.  OBomonwsi  3Be3n. OHepruss  ConmHna ¥ 3Be3.
ITpoucxoxaenrne COTHEUHON CUCTEMBI.
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Ne dopma
Hanmenosanue
pazn Copepxanve paszena TEKYILEeTo
paszena
enma KOHTPOJISI
1 2 3 4
2 Pasznen 2. Xumusa [Ipenmer xumuu. BemectBo. Atom. Monekyna. Xumuueckuid siemeHt | P, Y

u  QopMbel ero cymiecTBoBaHUs. IIpocThie M CIOXHBIC BEIICCTBA.
Otkpeitue  Ilepuoanyeckoro  3akona. Ilepuoamnueckas  cuctema
xumuueckux snemeHToB J[. U.MenneneeBa. 3Hauenue [lepuonndeckoro
3akoHa U Ilepmonmnueckoil cucrembl xumudeckux anemeHtoB JI. 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
mpupoze, ObITY, TEXHUKE U Ha MPON3BOACTBE. PU3ndecKkre M XUMHIECKIE
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 peakuud. Tumbl Xxumudeckux 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
COEIMHEHUI B CBETE TEOPHU DIIEKTPOIUTHUECKON Auccoruanuu. OO0riue
(hm3nveckne M XUMHYECKHe CBOicTBa MeTaiutoB. O0mast XapaKTepUCTHKA
I1aBHBIX TMOATPYNII HEMETAUIOB Ha INpPHUMEpE rajoreHoB. Bakuelimme
COEIMHEHUS! METAUVIOB M HEMETAJUIOB B IMPUPOJAE U XO3AUCTBEHHOU
JesTenbHOCTH. OCHOBHBIE IIOHATUS OpPraHMYECKOM XUMHUU M TEOpUS
CTPOEHUS OpraHuYeCKHUX COEIMHEHUH. ITonsiTue HU30MEPHH.
VYrnesogoponel. IlpenenbHple W HENpeAeNbHBIE  YINIEBOAOPOIBL.
[IpumeHeHne yrieBOJOPONOB B OPraHMYECKOM cuHTe3e. lIpenenbHble u
HenpeJenbHbIE yriIeBonopoabl. IIpupoaHble HCTOUYHUKU YIVIEBOAOPOJOB.
YrneBogopoasl Kak OCHOBa MEXKIYHAapOJHOTO COTPYAHUYECTBA H
BaXHEHIINI HUCTOYHHUK (hopmupoBaHus Oro/KeTa PO.
Kucnopoacoaepxkaiue oprannueckue Bemectsa. CoupTbl, KapOOHOBBIE
KUCIOTBI M CIIOKHBIE 3(QUPBI: KX CTPOCHHE U  XapaKTEPHBIC

XUMHUYECKHE  CBOMcTBa.  [IpencraBurenn — KHCIOPOACOAEPIKALIMX
OPTaHWYECKUX COCIMHEHHH: METWJIOBBIH ¥  OITHIOBBIH  CIHPTHI,
TIIUIEPUH, yKCyCHast kuciora. JKHpBl Kak CHOXHBIE 3(QUPHI.

ANKOroiausM U €ro OTPaXKEHHE B MPOU3BEACHUAX XYyH0KECTBEHHOU
JUTEpaTypsl U M300pa3UTENILHOTO HCKYCCTBA. AMHHBI, aMHHOKHCIIOTHI,
oemku. CtpoeHue u 6nosorudeckast GyHKIUs OenKoB. XUMHUSA M OpTraHU3M
YeJloBeKa. XMMUYECKHE 3JIEMEHTHI B OpraHu3Me yesoBeka. OpraHudeckue
u HeopraHudyeckue BemecTBa. OCHOBHbIE JKH3HEHHO HEOOXOIMMBIE
COEMHEHHUS: OCNKH, YIJEeBOIBI, MXHUPHI, BHUTAMHUHBL. YTJIEBOABI —
[JIAaBHBIII MCTOYHMK HHEPrMM OpraHusma. Poib >KMpOB B OpraHusMme.
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 pupoae. Meroas! Hayunoro | T, KP, ¥V
buonorus no3HaHus B Ouonoruu. JKuBasi nmpupoaa Kak 00bEeKT U3ydeHUs] OUOJIOTHH.

Mertoapl nccnenoBaHus JKUBOW mpupoabl B Ouonoruu. OrmpereneHue
JKM3HU (C TIPHUBJIEYEHHEM MaTepHuaia U3 pas3lesioB (QU3MKH M XHMHH).
YPpoBHU opraHuzanuy >KU3HM. Mctopus uzydeHus kieTkd. OCHOBHBIE
MOJOKEHHsT ~ KJIeTOYHOW  Teopuu.  Kietka  —  CTpyKTypHO-
(yHKIMOHANMBHAA (dJEMEHTapHas) enuHUNa >kKm3HA. CTpoeHHE KIIETKH.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHCHTBI KIETKH 3yKapHoT. Kierounoe
aapo. QDyHKIMA sAApa: XpaHEHHE, BOCIPOM3BEACHHE U IIepenada
HACJEICTBCHHOW WH(OPMAINK, PEryisilus XHMHUYECKOH aKTHBHOCTH
kinetku. CTpykTypa M (GYHKIMH XpOMOCOM. AYTOCOMBI W IIOJIOBBIC
XpOMOCOMEBL.  brosormdeckoe 3HaueHHE XHMHYECKHX  JJIEMEHTOB.
Heopranumueckue BemiecTBa B COCTaBe KIETKH. Poib BOABI  Kak
pacTBOPUTENS U OCHOBHOTO KOMITIOHEHTa BHYTPEHHEH CpeJibl OPraHu3MOB.
VYrneBoas! n munuasl B kietke. CTpykrypa M Ouosnoruueckue (pyHKIUH
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 3a00JE€BaHWH; MOHATHE 00
OHKOBHpYCaXx. Bupyc AMMYHOIeUIHATA YenoBeKa (BUY).
[Mpopmnaktuka BUY-urdpexnun. Opranmm — €IMHOE LEJIOE.

Mmuoroobpasue opranm3moB. (OOMEH BeEIIECTBOM H DJHEPTHEH C
OKpY’Kalomiel cpenoii Kak HeoOXOMMOe YCIOBUE CYIIECTBOBAHMS KUBBIX
cucreM. CnocoOHOCTP K  CaMOBOCIPOU3BENEHHIO — OJHAa U3
OCHOBHBIX OCOOEHHOCTEHl JKUBBIX OpraHM3MOB. JleneHue KIeTKH —
OCHOBa pOCTa, DPAa3BUTUS U pasMHOXKEHHUS OpraHusmMoB.  becmonoe
pasmHOxkeHue. [lomoBoif  mporecc W TOJOBOE  Pa3MHOXKEHHE.
OmnonoTBopeHre,  ero Ouosoruueckoe 3HaueHue. lloHartue 00
UHAWBUAYAJIBHOM (OHTOTEHE3). DBOJIOIHOHHAs TEOpUs M €€ Poilb B
(hopMUpOBaHUM COBPEMECHHOW €CTCCTBEHHOHAYYHOH  KAapTHHBI MHpa.
Bun, ero xpurepuu. Ilomymsmust Kak CTPYKTypHas CIUHWIA BHUIA H
spomoru. CHHTETHYECKash TEOpHUS OHBONIONUH. JIBIOKyIIHE CHIIBI
SBOJIIOIUA B COOTBETCTBHM C CHHTETHYCCKOW TEOPHEH HBOIIOIIH
(CTD). T'eHermveckne 3aKOHOMEPHOCTH 3BOJIIOIMOHHOTO IIPOIIECCA.
Pesynbrater sBomrorun. CoxpaHeHHe MHOT000pa3ws BUIOB KaK OCHOBa
ycroifunBoro pa3Butusi Omocdepsl. IIpyunHBl BBIMHpAaHUS BHIOB.
buonornueckuit  mporpecc M Ouonormyeckuil perpecc. [ Umoressl
MMPOUCXOKIACHUA KU3HU. YcnoxHEHHE KUBBIX OpraHmn3MoB Ha 3emiie B
IpoIlecce DSBOMIOUMH. AHTPONOT€HE3 M €ro  3aKOHOMEPHOCTH.
JlokazaTenbCcTBa POJCTBA YEIOBEKA C MIICKOIMTAIOUIMMHU KUBOTHBIMH.
Oxonorndyeckue (HaKTOPHI aHTPOIIOTEHE3a: YCIOKHEHUE TTOMYJISIIIMOHHON
CTPYKTYpBl ~BHAA, W3TOTOBICHWE OPYAMH TpyHa, IEpexox OT
pPaCTUTENFHOTO K CMEIIAHHOMY THITY ITUTAaHWS, WCIOJIB30BAHUE OTHS.
[osiBeHWEe MBICTUTEIPHON AEATEIFHOCTH ¥ YJICHOPA3JCNFHOW pedn.
[Ipoucxoxnenue. DxocucTeMbl [IpeaMeT U 3a1a4u KOJIOTHU: yUeHHE 00
9KOJIOTHYECKUX (pakTopax, ydeHHe O COO0ImIecTBaX OPraHU3MOB, YUCHHE O
ouochepe. Dxomoruueckue (HaKTOPbl, OCOOCHHOCTH WX BO3ACHUCTBHSL.
DKonornyeckass XapakTepucTHKa BHaa. I[loHSITHE 00 DSKOJOTHYSCKUX
cucremax. llemm mnwmrtammsa, Tpodudeckne ypoBHH. buoreomeHos kak
Kocuctema. buochepa — rimobanbpHas skocuctema. Ydenme B. M.
Bepnanckoro o Owmochepe. Pomp xuMBBIX opraHusmMoB B Omocdepe.
buomacca. buonormueckuii KpyroBopoTr (Ha  TpHMeEpe KpyroBopoTa
yrieposna). OCHOBHBIE HampaBleHHS BO3JICHCTBHS — 4eJIOBEKAa 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 CEMUHAPCKOI0 THIA

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

Uccnenopanue nBUXEHUS Tela MO AEHCTBUEM MOCTOSIHHON
cunbl. M3yueHume 3akoHa COXpaHEHUs UMIIyJIbca 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 4YacTul. 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
MeTauioB. OOmIas XapakTepUCTUKA TIJIABHBIX MOATPYIII
HEMETAJIJIOB Ha npuMmepe raJOreHoB. 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 mnpupona kak oOOBEKT M3y4yeHUS OHOJIOTHU.
Pa3MHOXeHHe opraHu3moB, ero ¢GopMbl U 3HAaYEHHUE.
WuauBuayaibHOE pa3BUTHE MHOTOKJIETOYHOIO OpraHu3Ma
(onTorene3). Opranusm — enuHoe 1esnoe. MHorooopasue
opranu3mMoB. ['unoressl IIPOUCXOKACHUS JKU3HU.
VYcinoxKHEHHe KUBBIX OpPraHM3MOB Ha 3eMile B IIpoLecce
HBOJIIOLIMU. AHTPONOreHE3 M €ro 3aKOHOMEPHOCTH.
JlokazaTenbcTBa  POACTBA YEJIOBEKA € MIIEKONUTAIOLMMU
JKUBOTHBIMHU.  M3ydeHue CTpPOEHHsI pAaCTUTEIBHOM U
KUBOTHOW  KJeTKH. V3yueHue  mpuCHOCOOIEHHOCTH
OpPraHU3MOB K cpejie 0OMTaHUs

I1P, T, JIP

Ilpumeuanue: 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 GU3UKUA IPU OCBOCHUH MPOPECCUN)
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 IPUPO/JIE U TEXHUKE

9.YnpTpa3ByK U €ro UCMOJIb30BAHUE B MEJIUIIUHE U TEXHUKE

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

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

2. IIpupogHbIE HCTOYHUKH YIJIEBOAOPOIOB

3. BaxHelnmune cCOeIMHEHUS METAJJIOB M 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 nHGEKIIMOHHBIX 3a00IeBaHUN

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

3. 'eHeTHMUECKME 3aKOHOMEPHOCTH CEJICKIIMU

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

5.I'unores3sl MPOUCXOXKICHUS KU3HU

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

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

CamocrosiTenbHas paboTa y4yaliuxcs sIBISIeTCS BaxkHeumen (gopmoit yueOHO-
BOCITUTATEIHLHOTO TIpoIiecca.

OcHOBHAsI 1IeJIb CAMOCTOSITEILHOM PabOThI MPU H3YYCHUHM JTUCIUTUIMHBI —
3aKpEeNUTh TEOPETUYECKHE 3HAHUS, TOJYUYCHHbIE B XOJ JICKIIMOHHBIX 3aHSATUH, a
Takke CHOPMHPOBATH  MPAKTUYECKHE  HABBIKM  MOATOTOBKM B 001acTu
€CTECTBO3HAHUAL.

CaMmocTosiTenbHass padoTa y4yaliuxcsi B MPOIECCE OCBOCHUS JAMCIUTLIMHBI
BKJTIOUAET:

- U3y4eHNEe OCHOBHOMW U JOTIOTHUTEIIBHON JIUTEPATYPHI TIO IPEAMETY;

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

- paboTy C SNEKTPOHHBIMH YYEOHBIMU PECYPCaAMU;

- U3y4YeHNEe MaTepPHAJIOB MEPUOIUIECKON MTeYaTH, HHTEPHET 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 pa6OTLI

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.
Tpymmna, O. B. ApytionsH. - 6-e uzz., 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
IOpaiir, 2016. — 363 ¢. — (Cepus : [IpodeccuonansHoe oOpa3oBaHue). —
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 «HarmoHapHBIN HCCIeT0BaATENbCKAN
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 XUMUU

[Tepuonnueckuii 3aK0H

CrtpoeHne BelecTBa

Boga. PactBopbl

XUMHUYECKUE PEAKIIUH

Knaccuduxarms
HEOPTaHUYECKUX
COEIMHEHU N

MerTajisl 1 HeMeTaJlIbl.

YrieBoopoabl.

Kucnoponconepxarune
OpraHUYECKHUE BEMICCTBA

A3zoTcoaepxaniue
OpraHU4eCcKHe
COEIUHEHUS

XUMUS U )KA3Hb. XUMUS B
ObITY

1. Caenko, Onwsra EprenneBHa. EcrectBosnanue [Tekct] : ydyeOHOe
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). - 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. Nxonnnkosa, H.W. Konnenu coBpeMEHHOTO €CTECTBO3HAHHMS : 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. Ukxonnukosa, H.W. KoHuienuuu 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.

JIns  ocBOEHMA JHUCHMIUIMHBI M CaMOCTOSITEJIbHOTO — BBIIOJIHEHUS
IPEAyCMOTPEHHBIX Y4YeOHOM TMpOrpaMMoOil Kypca 3aJaHUd MOXKET OBITh
UCIIOJIb30BAHO CJIEIyIOlee yUeOHO-METOANYECKOE 00ecIieueHue:

-METOJIMYECKHE PEKOMEHIAINH K BBITTOJIHEHHUIO J1a00paTOPHBIX padoT;
-METOANYECKHE PEKOMEHAAIMH K CAMOCTOSITEIbHOM padoTe.

Hauanom opranuszanuu Jiro00W caMOCTOSITENIbHOW padOThl TOJKHO OBITh
MIPUBUTHE HABBIKOB M YMEHHI TpaMOTHOM padoOThl C y4yeOHOM M Hay4yHOUH
JUTEPaTypor. OTOT MPOLECC, B NEPBYK OUYEPEIb, CBS3aH C HAXOXKIACHUEM
HEO0OXOAMMOM /JI YCIIEIIHOTO OBJIaJACHUSI Y4E€OHBIM MaTepUalioM JUTEPATYPOH.
VYyammumiicss AOMKEH YMETh MOJb30BaThCs (POHAAMH OMOIHMOTEK W CIIPABOYHO-
oubmuorpad@UUeCcKuMU U3TAHUSIMHU.
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3 OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

Jlis  W3ydeHHWsl eCTECTBO3HAHMS MPEIYCMATPUBACTCS HWCIOJIb30BAHUE B
y4eOHOM TPOIIECCe aKTHMBHBIX U MHTCPAKTUBHBIX ()OPM MPOBEIACHHS AYJAUTOPHBIX H
BHECAYJMTOPHBIX 3aHATHH C 1EIbI0 (POPMUPOBAHHS U Pa3BUTHsI MPOQECcCHOHATBHBIX
HABBIKOB 00YYarOIINXCA.

B nmporecce 00ydeHHsT TPUMEHSIOTCS  00pa30BaTeNIbHBIC  TEXHOJOTHH
JMYHOCTHO-/ICATEIBHOCTHOTO,  Pa3BUBAIOIICTO W MPOOJIEMHOro  OOydYeHUs.
Oo0s3areneH 1a00PaTOPHBIA MPAKTUKYM I10 Pa3fieiaM TUCIUTLIAHBI.

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

3.1 Obpa3zoBaTesibHbIE TEXHOJIOTHH NIPH MPOBEIEHNHU JIEKIHii

. 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 KBaHTOBas (H3HKa |AyIHOBU3yaIbHAsI TEXHOJIOTHS 2
5 OBOJIONNS BCENCHHON AynuoBu3yasibHasi TEXHOJIOTHS, JEKIHUSI-IHCKYCCHS 2*
6 OCHOBHBIE TTOHATHSI ¥ 3aKOHBI XUMHUH |AyTHOBU3yaJIbHAsI TEXHOJIOTHS 2
7 [epnoandeckuii 3aK0H AynnoBu3yasibHasi TEXHOJIOTHS, TPOOIEMHOE N3JI0KCHHE 2*
8 CrpoeHue BenecTBa AynnoBu3yalibHasi TEXHOJIOTHs, TPOOIEMHOE N3JI0KEHHE 2*
9 Bopa. PactBops! AynnoBu3yalibHasi TEXHOJIOTHs, TPOOIEMHOE N3JI0KEHHE 2*
10 XUMHUYECKUE PEaKIUn AynuoBH3yalbHasl TEXHOJIOTHS, TPOOIIEMHOE H3JI0KCHHE 2*
Knaccupukanus HEOPraHUYECKUX
11 ¢ Al P AyIoBH3yalbHAs! TEXHOJIOTHS 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 OpraHHYEeCKHe
15 Aieprat p AynuoBH3yasbHas TEXHOJIOTUS 2
COE/IMHEHUSI
16 Bgenenne AynnoBH3yasbHas TEXHOJIOTUS 2
17 Knetka. AynnoBH3yasbHas TEXHOJIOTUS 2
18 Opraausm AynnoBH3yasbHas TEXHOJIOTUS 2
19 Bun AynnoBH3yasbHas TEXHOJIOTUS 2
20 OKOCHCTEMBI AynMoBH3yalIbHas TEXHOJIOTHUS, JICKITHSI-TUCKYCCHS 2%
3.2.00pa3oBaTe/ibHbIE€ TEXHOJIOTHHU NPH NMPOBEICHUH MPAKTHYECKHUX
3aHATUHU
Buns! mpuMeHseMbIX 00pa30BaTEIbHBIX Komn.
Ne Tema 3aHsaTHA At TIp p:
TEXHOJIOTUH qac
1  UccrnemoBaHue  3aBHCUMOCTH  CHJbI  TpeHHMs | [JMCKYCCHS 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 TIpH  M3MEHEHHWSX  arperaTrHbIX
COCTOSIHUH.

3  Hsyuenue 3axona Oma aJisl yuacTkKa IIeIH. Juckyccust o TEOPETUUECKUM 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 3a1au. AHanu3 KOHKPETHBIX CUTYaIHi 2%

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

XUMHYECKOe paBHOBECHE. Pewienve 3a1au MHAMBUIYAJIBHO 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 CTpOCHHS PACTUTENbHOM WU JKUBOTHOW Kpyriblii cToia Mo TeopeTndeckuM Bompocam 2

KJIETKH. Pewienve 3a1au MHAMBUIYAIBHO C TPYIIIOBBIM
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 4HCJIe MHTepaKTUBHOE 00y4yenue™  16*

19




4 YCJOBUS PEAJIM3AIIAU IPOTPAMMBI YUEBHOM JUCIIUITINHBI

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

Crennanu3upoBaHHas MeOeNb M CUCTEMBI XpaHEHUs (JI0CKa KIIacCHasl, CTOM U
CTYJ YUHUTENs, CTOJBI M CTYJIbS YICHUUYECKUE, MKA(bI AT XpaHEHUS Y4EOHbIX
MOCOOUH, CUCTEMBI XpaHEHUS TAaOJIUIT U TUTAKATOB);

TEXHUYECKHUE CpeACcTBa 00yUueHus (paboyee MECTO YUHUTEISA: KOMIIBIOTED
YUHTEJIS, BUIEONPOEKTOP, 3KpaH, JueH3nonHoe 110);

JEMOHCTPALIMOHHBIE Y4eOHO-HATJISIIHbIE TTOCOOUS (KOMIUIEKThI CTEH/IOB,
KOMILJIEKTHI TaOJUI, MOPTPETHI BBIIAIOMINXCS YUCHBIX);

AJIEKTPOHHBIE CPENICTBA 00yUeHUs (KOMIUIEKTHI BUACO(PHUIBMOB).

4.2 IlepedyeHb HEOOXOAMMOI0 IPOrPAMMHOIO O0ecreYeHus!

. Onepannonnas cucrema Microsoft Windows 10 (mor. Ne77-AD®/223-D3/2017 ot
03.11.2017, kopriopaTUBHAS JINLICH3HS);

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

. AHTUBUpYyCHas 3amuTa (U3NYECKUX paboumx craHmuii u cepBepoB: Kaspersky
Endpoint Security mis 6usneca — Cranmaptaeiii Russian Edition. 1500-2499 Node 1
year Educational Renewal License (konTpakt Ne69-AD®d/223-®3 ot 11.09.2017,
KOpIOpaTUBHAS JTUTICH3M);

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

. Murepuer Opayzep Google Chrome (OecriaTHoe mporpamMMHOE oOecredeHHue, He
OTPaHUYEHO, OECCPOUHO);

. K-Lite Codec Pack — yHuBepcaibHBII Ha0Op KOJIEKOB (KOIMPOBIIUKOB-
JEKOJAUPOBIIMKOB) M YTWJINT JJII TPOCMOTpa U 00pabOTKMU aynuo- v BUaeo¢aiion
(becrmaTHOE MporpaMMHOE oOecreueHre, He OrpaHU4YeHO, OECCPOUHO);

. WinDjView — mnporpamma mis mpocmotpa ¢aitioB B ¢opmare DIV u DjVu
(cBOOOIHOE MpOrpaMMHOE 0OECIIeYeHUE, HE OTPAHUUYEHO, OECCPOUHO);

.Foxit Reader — mnpukiaagHoe mporpaMMHOE OOecleYeHne JUis MPOCMOTpa
ANEKTPOHHBIX JOKYMEeHTOB B cTanaapre PDF (OecrmnaTtHoe mporpammHoe
oOecrieueHune, He OrPaHUYEHO, OECCPOUHO)

20



3) HEPEYEHD OCHOBHBbIX n JOHOJIHUTEJIBHBIX
NHPOPMAIIMOHHBLIX HMCTOYHHUKOB, HEOBXOJIUMbBIX JIsA
OCBOEHMUA JUCHUITVINHBI

5.1 OcHoBHas JuTEparypa

1. Caenko, Onbra EBrenneBHa. EcrectBo3Hanue [TekcT] : yuyeOHOEe mocoOue
JUIA  WCIIOJIb30BaHMA B Y4eOHOM Tporecce OO0pa30BaTENbHBIX  YUPEKICHHIA,
peanuzytoniux nporpammsl CI1O / O. E. Caenko, T. I1. Tpymuna, O. B. ApyTioHsiH. -
6-¢ u3m., crep. - Mocka : KHOPVYC, 2018. - 364 c. : un. - (Cpennee
npodeccuoHanbHoe oOpa3zoBaHue). - bubmuorp.: 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 mocrtyma : Www.biblio-online.ru/book/DABC105B-3C8A-
41D2-87C8-DF9A5014641A.

5.2 lonosiHUTEILHAS JIUTEpPATYypa

1.BumnskoBa, E.A. ®usuka : coopHuk 3anau : EI'D, onumnuaasl, 5K3aMEHbI B

By3. [OJEKTpOHHBIM pecypc]. — OmekTpoH. paH. — M.: H3pgarenscTBO
"Jlabopatopus  3Hanmit", 2015. — 339 c¢. — Pexum gocryna:
http://e.lanbook.com/book/66347

2. Ky3uemnoB, C.HU. CmopaBounuk 1m0 ¢usuke : yueOHoe mocodue /
C.M. Ky3uenoB, K.W. Porozun ; MunucrepctBo oOpa3oBanusi Poccuiickoi

Qenepauun, denepaibHOE TrOCYJApCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE
yupexaeHue Bbicuiero oopasoBanus «HaunoHansHbIN ncciaenoBarenbckuii ToMckmit
rOCyJlapCTBEHHBbIM  yHHMBepcureT». - Tomck : HM3marensctBo  Tomckoro
MOJINTEXHUYECKOTO yHUBepcuteta, 2014. - 220 c. : wn., Tabn., cxem. - bubauorp. B
kH.. - |ISBN 978-5-4387-0443-0 ; To xe [DnekrpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=442117

3. UxonnukoBa, H.W. KoHnenmuu coBpeMEHHOTO €CTECTBO3HAHUS : yueOHOE
nocobue / 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 Cesepo-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 Ilepeuenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«HTEpHET», HEOOXOAUMBIX [IJISI 0CBOEHMS TUCIUIINHBI

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

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

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

4. Enunas xosuteknus mudpoBeix oOpaszoBaTenbHbIX pecypcoB  (http://school-
collection.edu.ru/);

5. denepanbHbIN LEHTP H(OPMAIMOHHO-00pa30BaTEIbHbIX 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 ouonmoteka (HOB) (http://www.elibrary.ru);

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

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

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

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

13.Cnosapu u sunmknonenuu (http://dic.academic.ru/);

14 Koncynerant Ilmtoc - cnpaBodHasi mpaBoBasi CUCTEMA (OCTYI MO JIOKAJIbHOM
CETH)
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6 METOJAUYECKHUE YKA3AHUSI OBYUAIOLIUMCS IO OCBOEHMIO
JUCHUILIAHBI

VYyamuecs: Jyisi TOJHOIEHHOTO OCBOEHUsI yueOHoro kypca «EcTecTtBo3HaHue»
JNOJKHBI COCTAaBJISAITh KOHCIIEKThl KaK IPU MNPOCIYIIMBAHUM €ro TEOPETHYECKON
(JIEeKIIMOHHOM) 4YacTH, TaK M TPU TOJATOTOBKE K TPAKTUYECKUM 3aHSATUSIM.
XKenarenbHO, YTOOBI KOHCIIEKTHI JICKIIUH U CEMUHAPOB 3aIllMCHIBAINCH B JIOTUYECKOU
MOCJIEI0BAaTENIbHOCTH M3YYEHHS] Kypca M COAEPX aJUCh B OJHOM TETpagu. ITO
obecreuut OoJsiee MONHYIO MOATOTOBKY KaK K TEKYIIMM y4eOHBIM 3aHSATHSAM, TaK U
CECCMOHHOMY KOHTPOJIIO 3HAHUM.

CaMocTosiTenbHas padoTa yyaluxcsl SBISETCS BaKHeHIel GopmMoil yueOHO-
no3HaBarenpHOro mponecca. lLlenp 3agaHuii UIs CaMOCTOSITENbHON paboThl —
3aKpENUTh M PACIIMPUTH 3HAHMS, YMEHHs, HABBIKH, IPUOOPETEHHBIE B PE3YJbTATE
U3Y4YECHUS JUCLUIUIMHBL, OBJIAJIETh YMEHUEM HCIIOIb30BaTh IOJYYEHHBIE 3HAHMS B
OPAaKTUYECKOH paboTe; TMOMY4YUTh MEPBUYHBIE HABBIKK NPOeCcCHOHAIbHOU
NEATEIBHOCTH.

Hauanom opranuzanuu r000H C€aMOCTOSATENBbHOM pPaOOThl JOHKHO OBITH
NPUBUTUE HABBIKOB W YMEHUN TpPaMOTHOM paboOThl ¢ Yy4yeOHOM U Hay4YHOU
JUTEPATypod. OTOT MpoOLEcC, B IEPBYKD OYEPENb, CBSI3aH C HAXOXKICHHEM
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 A0mKHA HOCHTH TBOPYECKHM XapakTep, NpH ee
OLICHKE TMpenojaBaTeilb B IMEPBYI0 Ouepedb OLEHUBAET OOOCHOBAaHHOCTh U
OPUTHHAJIBHOCTh BBIBOJIOB. B MHChMEHHOM paboTe MO TeMe 3aJlaHMs Yydaliuhcs
JOJDKEH TIOJJHO M BCECTOPOHHE pAacCMOTPETh BCE ACIHEKThl TEMBI, YETKO
chopMyIIMpPOBATh U apPIryMEHTHUPOBATH CBOIO MO3UIUIO MO MCCIEAYEMbIM BOIPOCAM.
BbiOOp KOHKpETHOro 3ajaHus Uil  CaMOCTOSITENIbHOM  paOOThl  MPOBOAUT
pEeNnoJaBaTeb, BEAYIUUNA IPAKTUYECKHE 3aHATUS B COOTBETCTBUU C IEPEYHEM,
YKa3aHHBIM B IUVIAHAX MPAKTUYECKUX 3aHATUM.

Obwue npasuna 6bINOIHEHUS NUCOMEHHBIX pabom

Ha mnepBoM 3aHATUM CTYIEHTHl MAOJKHBI OBITh NPOMH(GOPMHPOBAHBI O
HEO0OXOAMMOCTH COOJTIOICHUS] HOPM aKaJeMUYECKON ITUKU U aBTOPCKUX IPaB B XOJI€
oOydenusi. B yacTHOCTH, IPEeIOCTABISAIOTCS CBEACHMUS:

- o61mmast uadopmarust 00 aBTOPCKUX MpaBax;

— MpaBUJIa IUTUPOBAHUS;

— npaBuia opOpMIICHUS CCHUIOK;

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

HenomyctuMo BKJIIOYaTh B CBOIO pabOTY BBIIEPKKU M3 padOT APYTrUX aBTOPOB
0e3 yka3aHMs Ha 3TO, EPECKa3bIBATh UYXKYI0 pabOTy OJIM3KO K TEKCTY 0€3 OTCHUIKH K
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HEeMW, UCIOJIb30BaTh UyKHE HAeH 0€3 yKa3aHWs MEPBOUCTOYHHKOB (3TO KacaeTcs |
uHpopmanuu, HalgeHHod B MHrepHere). Bce ciaydam maruara JOJKHBI OBIThH
UCKJTIOUCHBI.

Cnucok HCHOJB30BAaHHOW JUTEPaTyphl JIOJKEH BKIIOYATh BCE HCTOYHUKH
uH(popMaIui, U3yYeHHbIE U MPOpabOTaHHBIE CTYJEHTOM B IPOIECCE BHIMOJHEHHUS
paboThl, W JOJDKeH ObITh cocTaBiieH B coorBercTBuu ¢ ['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 OMOJHUTEIBHBIM MATEPUATIOM IS U3YYCHUS
JaHHOW MuCcHUILTUHBL Pedepart orennBaeTcs B ouH 6aij1 B OIIEHKE UTOTO SK3aMEHa

Pedepar momkeH OBITHh TMOATOTOBJICH COTJACHO TeMe, MPEII0KEHHON
npenojaBareneM. JlomycKaeTcsi caMOCTOATEIbHBIN BBIOOp TeMbl pedepaTa, HO TIO
COTJIACOBAHUIO C MPETO/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 momkeHn uMeTb (TUTYJIBHBIN JHUCT, COJAEPKAaHUE, TEKCT JTOHKEH OBbITh
pa3OuT Ha pa3deibl, COTJIACHO COJEP)KAHMIO, 3aKIIOUCHHUE, CITUCOK JIMTEPATyphl HE
MEHEE 5 UCTOYHUKOB)

OO6cyxnenue TeM pedepaToB MPOBOJUTCA HA TEX MPAKTUYECKUX 3AHATHUSAX, 11O
KOTOPBIM OHH PACTIPECIICHBI. JTO SABISETCS 00s3aTeNbHBIM TpeOoBaHueM. B cirydae
HEe TMpencTaBieHusi pedepara corjgacHO  yCTaHOBIEHHOMY Tpaduky  (6e3
YBOKUTEJILHOW MPUYUHBI), yUaluiicss 00si3aH MOArOTOBUTEL HOBBIN pedepar.

Nudopmarnus no pedepary He nomwkna npessimath 10 MunyT. BeicTymaronmit
JIOJKEH TIOJITOTOBUTH KPATKUE BBIBOJIBI TIO TeMe pedepaTa /it KOHCIIEKTUPOBAHUS.

Cnaua pedepara npernojaBaTeinto o0s13aTeNbHa.
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7.0HEHOYHBIE CPEACTBA JJIAA KOHTPOJIA 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 TTOHATHS U 3aKOHBI XUMUHN 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 | AzoTcouepkaiine OpraHuueCcKue COSTUHCHUS [TpakT. 3amanus
16 | Xumus u )xu3Hb. XUMUS B OBITY Pedepar

Paspnen 3. buosorus

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

7.2 Kputepuu OLleHKH pPe3yJibTATOB 00yYeHUsA

KoHTposlb ¥ OIIGHKAa pPe3yJbTaTOB OCBOCHHUS
OCYIIECTBIISIETCS TIPEToIaBaTelieM B MPOIECCe MPOBEACHUS MPaKTUYECKUX PadoT,
TECTUPOBaHMS, COOECEOBaHUS IO pe3yIbTaTaM BBITIOJIHCHHS JTAOOPATOPHBIX padoT,
a TaKXe pelieHusl 3a/1a4, COCTaBJICHUS paboYuX TaOIHUI] U TTOATOTOBKH COOOIICHHI K
yYpOKYy. 3HaHHUS CTYIACHTOB Ha MPAKTUYECKUX 3aHATHSAX OICHUBAIOTCS OTMETKAMHM

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

00s13aTeNIbHOM  JIUTEpaTyphl, 3HAKOMCTBE C
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OrneHka «OTIAUYHO» BBICTABISACTCA, KOTJA CTYACHb IIOKAa3bIBACT TIyOOKOE
BCECTOpPOHHEE 3HAaHHME paszjeia IUCHHUIUIMHBI, 00S3aTCIBbHON W JIOTOJHHTCIHHOM
JIATEPATYPBI, aPI'YMEHTUPOBAHO U JIOTUYECKU CTPOMHO H3JaracT MaTepuall, MOXKET
MPUMEHATH 3HAHUS JJIs1 aHAJIN3a KOHKPETHBIX CUTYyallUi.

OleHKa «XOpOIIO» CTaBUTCS MPHU TBEPABIX 3HAHUSIX pasziena AUCUHUTLIMHBI,
JIONOJIHUTEIILHOM

y4eOHOM  JUCHHUIUIAHBI

JIUTEPATypOH,



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

Onenka «YOOBJICTBOPUTCIIBHO) CTAaBHUTCA, 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/I3y‘Ia€Mblﬁ pasacia JTUCHUIIIINHBI.

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.

Texyiuit KOHTPOJIb TPOBOAUTCS B Popme:
-ppOoHTANBHBIN OIPOC

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

dopma [IpakTuueckuit JInunble kayecTBa 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 OTIPE/ICIICHHBIM pasiuarb paboTsI C CIOCOOHOCTH K pedeparos
npobiremam KOHKpETHBIC JIUTEpaTypHBIMH CaMOCTOSATENBHOM | MpHIararoTcs
MOHSATHS HCTOYHUKAMHU paboTe n aHaIU3y
JUTEPaTypPHBIX
HCTOYHUKOB
IIpaxtryeckue | CMBICT HOHATHIA: OrnuchIBaTh 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
HOHU3UPYIOLIHE 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
o0pa3yronmx 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
cpenbl Ha
OpraHu3M
YyeJI0BeKa 1
JIpYTHE KUBbIE
OpTaHU3MBL,
aHAIM3UPOBATh U
OLIEHUBATH
pa3IHJIHbIC
THIIOTE3BI
MIPOUCXOMKICHHSI
JKA3HU Ha 3emiie;
NPOBOJIUTH
OIHcaHue 0cooei
OJHOT0 BHJIA 110
MOP(OIOTrHYECKO
My KPUTEPHIO.
O1ymyaTh
THIIOTE3BI OT
Hay4YHbIX TEOPHH.
Jlenath BBIBOZBI HA
OCHOBE
9KCIEPUMEHTAIIHH
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 BEIIIECTB
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.
OTIMYHS THIIOTE3BI
OT HAayYHBIX
TEOpUIL.

Jlenath BBIBOJIBI HA
OCHOBE
AKCTIEPUMEHTAITHH
BIX JIAHHBIX.
IIpuBoauTh
MPUMEPBI,
TTOKa3bIBAOIIIHE,
YTO: HAOJIOICHUS K
SKCTIEPUMEHT
SIBJISTIOTCS OCHOBOM
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THIIOTE3 U TEOPHii,
HO3BOJISIOT
HIPOBEPUTH
UCTUHHOCTB
TEOPETUYECKHX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast Teopust 1aeT
BO3MOYKHOCTb
OOBSCHATD
W3BECTHBIC
SIBIICHUST 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 HaA
IIOCTABJICHHBLIC
BOTIPOCHI

Bomnpocsr
MIPUJIATaoTCs

IIpumepHbIe TeCTOBbIE 3aJaHUA

10 gl!I/ISI/IKCI

1. IIponiecchl, KOTOPBIE XapaKTEPU3YIOTCS OMPEEIEHHON TOBTOPSIEMOCThIO BO BpEMEHHU

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 eJie3a COOTBETCTBYET KOH(UTypaluu
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...00.

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

3) B cooTBeTCcTBUH C 3JIEKTPOHHBIM CTPOCHHUEM aTOMOB CEJI€H U XpPOM OTHOCSITCS
COOTBETCTBEHHO K P- U d-31eMeHTaM.

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

110 OMOJIOTHH:

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

GyHKIHH...
1. munuaoB 2. OEJIKOB
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. TIpokapHOThI

IIpuMepHbIe BONMPOCHI 1J1s1 IPOBEEHUS YCTHOTO ONPoca (KOHTPOJIbHBIX PadoT)
1.MeToapl HUTOJIOTUHN

2. Knerounas teopus T. llIBanHa

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

5. XuMHU4YeCKHUEe 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 1JIs KOHTPOJIA CAMOCTOSTEIbHON PadoThl

Ilo gusuxe:

1 . Merponorus B mpodeccun

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

4. CKOpOCTH B IPUPOJE U TEXHUKE.

5. I'anuneo [Nanuneil — ocHOBaTeNb TOUHOTO ECTECTBO3HAHUS

6. 3nauenue oTkpeITHl [ anumes
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7. Ucaak HproToH — co3aaresns KIacCU4ecKoi GU3NKu

8. CuJibl 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 coeAMHEHHUS] METAJJIOB 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 BUIAMH XUMUYECKOH CBS3H
5. Poiib B KJIeTKE HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB

I1o buonoeuu:

1.Bupycbl — Bo30yauTenu nHOEKIMOHHBIX 3a00JI€BaHII

2.Bupyc nmmyHnoaeduinra yenoseka (BUY). IMpodunakruka BUU-undexmnm

3. 'eneTnueckue 3aKOHOMEPHOCTH CEJIEKIIUU

4.Yyenue H.M. BaBuinoBa o 1ieHTpax MHOTr00Opa3usi U MPOUCXO0XKIECHUS KYJIbTYpPHBIX
pacteHui

5.I'unoTe3bl MPOUCXOKACHUS KUZHU

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

7.4. OueHoYHbIE CPEACTB AJIsl IPOBEACHUS IPOMEKYTOYHOM aTTecTAlluN

HpOMG)KYTOLIHaH aTrecranusa

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(eccCHOHANIBHO | pelleHHH 3a1a4 B YeTKO M3JIaraTh
1 AesTeNbHOCTH obnactu XOJ1 peuIeHus
npodeccroHabHOI | 3a/1a4 B o0iacTu
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. Ilyts. [lepememenue. CKOpoCTb.

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

4.  CBoOomHOe TajgeHue Tel. YCKOpeHHe CBOOOAHOro majaeHus. BrausHue
YCKOPEHHU HA JKUBBIE OPraHU3MBI.

5 PaBHOMEpHOE ABMXKEHHE 110 OKPY>KHOCTH U €ro Xapakrepuctuku. [lepuos.

6 VYrnoBas ckopocTb. LIeHTpoCTpeEMUTENIBHOE YCKOPEHHUE.

7. OTHOCUTEIIBHOCTh MEXaHUYECKOTO NABUKEHUS. CI0KEHUE CKOPOCTEM.

8 [TpuHimn nHepunn. 3akoHbl HproToHA.

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

10. HMmmnynsc Tena. 3aMKHyTask 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: BIAXHOCTH BO3Ayxa. | UTMEHHYEecKOoe 3HaueHUE
BJIAKHOCTH BO3YXa.

18. XapaKTepHCTHKA )KAJIKOTO COCTOSIHUS BEIIECTBA. BIIMKHMIM OPAIOK.

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

20. Kpucraimnuueckue u amopdusie Tena. Kpucramiorpagusi.

21. Ilepuommueckuii 3akoH /.M. MenneneeBa

22. Kpucraumueckue permerku

23. HonHas xumMuueckas CBs3b

24. KoBajieHTHas NOJSAPHAs U HEIOJSIpHAs XUMHUUYECKas CBA3b

25. ArperarHble COCTOSIHHS BEIIECTBA

26.  YrieBoaopo.bl

27. Kunxue BemiectBa. Hedtob

28. Tsepnoe cocrosiHuE BemecTna. JKuiKkue KpucTauibl

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. OOpaTtuMble XUMHYECKUE PEAKIIUU U XUMHUECKOE PAaBHOBECHE

37.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

38. XMMHMYECKHE UCTOUYHHKH 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. JlpIxaTesbHas CUCTEMA YEJIOBEKA

45. 3peHue U CciyX 4eloBeKa

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. HacnenctBeHnHble 3a001eBaHUs

7.4.2. IllpumepHble 3a1a41 HA TUP. 3a4eT
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 pactsiruBaeT NpykuHy Ha 5 cM. Kakum H0DKEH OBITH
Ipy3, KOTOPBIM PACTSHET NMPYKUHY Ha 8CM.
[Ipumepsl 3a1a4 1 BONPOCOB K KOHTPOJILHOM pabOTE MO XMMUU
1) VYkaxute, Kakoe BEIIECTBO  SBJISETCA  OKUCIUTEIEM,  KaKoe
BOCCTAHOBUTEJEM:
Cu + HNO;3 = Cu (NOg), + NO + H,O0 onpenenure ko3hOHUIMEHTH METOAOM
AJIEKTPOHHOTO OanaHca
2) VKaxuTe, KaKoe BELIECTBO SBISETCS OKUCIUTEIEM, Kakoe
BOCCTaHOBUTEJIEM:
NH; + Br, = N, + NH,Br  onpenenute x03(pGuUIIMEHTHI METOOM 3JIEKTPOHHOTO
Oastanca
3) Hanumure ypaBHEHHE TTPOTEKAIONIEH peaKIMi B MOJIEKYJISPHOM M UOHHO-
MoJiekyJisipHoM Bujie. OObsicHuTe modyemy oHa mnpotekaer? KapOonar kamus +
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 IUTOAOPOINUS [TOYB.

N3ydeHue u aHaiu3 BUJOBOTO COCTaBa MOMMEHHOIO (PUTOLIEHO3A T.
Cnassincka-Ha-KyOanu CnaBsiHCKOTO paiioHa

B~ w

32



Onpenenenue N0y AeHHON JTMHUU

OpueHTUPOBAaHUE B MPOCTPAHCTBE

JIBr>KEeHuE 10 a3UMYTy

['ma3omepHas cheMKa MECTHOCTHU

. buonorust ¢ ocHoBaMH KOJIOTUU

10.13ydenue 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.Denonornueckne HaOIIOICHUS B IPUPOJIC

17.VccnenoBanue BIUSHUS TPAHCIOPTHBIX TOPOT HA COCTOSIHUE PACTUTEIHLHOTO
MOKpOBa

18.UccnenoBanue BIMSHUS TPAHCIIOPTHBIX JAOPOT Ha hayHy

19.Vcnonp30BaHuE TPABIHUCTHIX JIEKAPCTBEHHBIX PACTEHUI MPOU3PACTAIOIINX HA
TeppuTopun roposaa CnaBsHck-Ha-Kybanu

20.BunoBoe pazHooOpasue TpaBsIHUCTHIX JIEKapCTBEHHBIX pacTeHuit 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.DaKkTophl aHTPOMOTEHHOW HATPY3KH Ha TAMATHUK Tpupo 6l ComoBbUHAS
poia

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

25.Penbed MECTHOCTH U TOPHBIE TIOPOIBI

26.13yuenne mouBbl

27 .MeTeopoioruueckue HaOII0ICHHUS

28.N3yueHure ruipoIornaeckux 0ObEKTOB CYyIIIN

29.N3yuenure u aHaan3 BUJIOBOTO COCTaBa MOWMEHHOTO (PUTOIIEHO3A T.
Kpacnonapa Pacnipoctpanenne 6ecrio3BOHOUHBIX OMOWHIMKATOPOB IMOYBHI B
KpacHomapckom kpae

30.Metompl 3ydeHUs TPUPOIBI

31.HaOmroneHune 3a HaCEKOMBIMU

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

33.PazHoobpasue MuHEepanos

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

© NG
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8 JOINOJIHUTEJIBHOE OBECHHEYEHUME JUCHUIIJIMHBI

Ipuiaoxenue 1. Kparknii KOHCHEKT JJeKIMOHHBIX 3aHATHI

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 3. @epmu. B EBporme mepssriit
SIIEPHBIN peakTop MmyleH B aekabpe 1946 B Mocke moa pykoBojacteom M.B. Kypuatosa.
CocTaBHBIMHM YacTSIMU JIFOOOTO SIIEPHOTO PEAKTOpa SBJISIIOTCSA: aKTHUBHAS 30HA C SIACPHBIM
TOIUIMBOM,  OKpPY)KEHHasi  OTpa)karelieM  HEHUTPOHOB,  TEMJIOHOCUTENb,  CHUCTEMa
pEeryJaupoBaHUsl LEMHOW  peakluH, 3amura, cucrteMa ympaBieHusa. (OCHOBHOM
XapaKTEPUCTUKOU AJIEPHOTO PEAKTOPA SIBIISETCS €T0 MOIIHOCTbD.

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 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.

Manble 1uanetsl (AcTepouzibl) — 3TO KOCMUYECKHE Tella pa3MepoM B COTHU
KHJIOMETPOB M MEHbIIE, ABMXKYyIHecs BOkpyr CosiHIIA MO SJUTMOTHYECKUM OpOUTaM,
PacIoJIOKEHHBIM, B OCHOBHOM, Mex1y opoutamu Mapca u FOmurepa. Cambie ManeHbKHE
acTepouIbl UMEIOT pa3Mep HEeCKOJIbKO MeHbIe 1 kM. UHciio MambiX 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 CIrpYIIHUPOBAHBI B CPAaBHUTEIHHO TECHBIC CKOIUICHHS. Haubonee sipkue u
MacCCHUBHBIE 3BE3/Ibl, a TakK)Ke OOJIBIIMHCTBO TYMAaHHOCTEW W Hallla COJIHEUHAsl CUCTEMa
HAXOJATCSl BOJHM3U TJIOCKOCTH, HO OYEeHb Jalieko OT meHTpa [amaktuku. OHM ABMXKYTCS
BOKPYT OOIIEro IEHTpa TSKECTH, KOTOPBIA 00pa3yercss OrPOMHBIM CKOIIJICHHEM 3BE3]] B
sape. Bokpyr Hero u copepuiaercsi ABUKEHUE BCEX 3BE3/1, B TOM uncie U CoHIa.

Xumuueckas ces3b

HNonHast CBS3pb — YaCTHBIM CiIydail KOBaJIGHTHOW, Korma oOpa3oBaBIIasics
JJICKTPOHHAS] Tlapa TOJIHOCTHIO MPUHAMICIKUT O0oJiee BJIECKTPOOTPUILIATEILHOMY aToOMYy,
CTaHOBSIEMYCSI aHHOHOM. OCHOBOM JIJISI BBIJICJICHUSL 3TOM CBSI3U B OTJEIbHBIA THIT CIY>KUT
TO O0OCTOSATENBCTBO, YTO COCJUHEHUS C TaKOW CBSI3bI0 MOXHO OINKCHIBATH B
ANEKTPOCTATHYECKOM MPUOIIKEHUHN, CYUTAsI HOHHYIO CBSI3b 00YCIIOBIIEHHOW MPUTSIKEHUEM
MOJIOKUTETFHBIX M OTPHIATEIHbHBIX MOHOB. B3anmmoneicTBHE MOHOB MPOTHUBOIOIOKHOTO
3HaKa HE 3aBUCUT OT HAMpaBlIEHUs, a KYJOHOBCKHE CWJIBI HE O0JIaJal0T CBOWCTBOM
HachIIEHHOCTH. [103TOMY KaXkIblii HOH B MOHHOM COEJMHEHUM MPUTSITUBAET TAKOE YUCIIO
WOHOB TPOTUBOMOJIOKHOTO 3HaKa, YTOOBI 00pa3oBajach KpHUCTA/UIMUECKas pelieTka
WOHHOTO THMa. B HOHHOM KpucTayijie HeT MOJIeKyl. KaKIblil HOH OKpYXKEH OIMpeaeTIeHHBIM
YUCJIOM HMOHOB JIPYroro 3Haka (KOOpAMHALMOHHOE YHUCIO HOHa). MoHHBIE mapbl MOTYT
CYIIIECTBOBATh B Tra3000pa3HOM COCTOSHUHU B BHUJE TMOJISIPHBIX MOJIeKyd. B razoo0pazHom
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cocrosaun NaCl uMmeeT qUIOJIBHBIIT MOMEHT ~3-107%° 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 pe3yJbTare YacTUYHOM JeIOKaIU3aluu
BAJICHTHBIX AJIEKTPOHOB, KOTOPHIE JOCTATOUYHO CBOOOJHO JIBMXKYTCSI B PELIECTKE METAJIOB,
ANEKTPOCTATUYECKU B3aUMOJECHCTBYS C MOJIOKUTEIBHO 3apsyKEHHBIMA HOHaMH. CUIIbI CBSI3H
HE JIOKAJU30BaHbl U HE HAINpPABJICHBI, a JACIOKATU3UPOBAHHBIC AJIEKTPOHBI 00YCIOBIMBAIOT
BBICOKYIO TEIUIO- M 3JIEKTPONpPOBOAHOCTh. Bomopoanass cBa3p. Ee o0Opa3oBanue
OoOyCIIOBJIEHO TEM, 4YTO B pe3yjbTaTe CHJIBHOTO CMEIIEHUS OJJIEKTPOHHOM mapel K
ANEKTPOOTPUIIATEIHBHOMY ~ aTOMy  aTOM  BOJOpojAa, obnagatouuii  3Q¢peKTUBHBIM
MOJIOKUTEIBHBIM 3apsiIOM, MOXET B3aUMOJIEHCTBOBATH C JPYTUM 3JIEKTPOOTPULIATEIILHBIM
atomoM (F, O, N, pexxe Cl, Br, S). DHeprusi Takoro 31€KTpOCTaTUIECKOTO B3aUMOICHCTBUS
cocraBmsier 20-100  kJDx-Monb . Bomoponusie cBs3M  MOTyT OBITH BHYTpU- U
MEXXMOJIEKYJISIPHBIMU. BHYyTpUMONeKysipHas BOAOPOIHAsL CBsI3b 00pa3yeTcs, HampumMep, B
alETUJIAIETOHE U COMPOBOXKIACTCS 3aMbIKAHUEM IIHKJIA.

I'enemuxka

['eneTtuka — HayKa 0 HaCJEICTBEHHOCTH u U3MEHYUBOCTH.
Hacneocmeennocms 00BIYHO OMIPEACIISIIOT, KaK CIIOCOOHOCTH OPTraHW3MOB BOCIIPOU3BOAUTH
cebe momo0HOe, KaK CBOMCTBO POIUTEIBCKUX OCOOEH MepenaBaTh CBOU NPHU3HAKU U
CBOICTBa MOTOMCTBY. DTUM TEPMUHOM OTPEJEISIOT TaKXKE CXOJCTBO POJCTBEHHBIX 0COOEH
MEXIy CO0O0il.

Y. JlapBuH OTME€UYaJl, YTO MOTOMKH, KaK MPABWIO, HE SIBISIOTCA TOYHOW KOMUEH
POUTENIBCKUX ocobeit, TaKk  Kak  Hapsaay  C HACJIEACTBEHHOCTBIO UM
MIPUCYILA UBMEHYUBOCMb, KOTOPAs TMPOSIBISETCA B  Pa3Iu4UsAX OTACJIbHBIX OpraHoB,
MIPU3HAKOB WJIU CBOMCTB, WJIM KOMIUIEKCA UX y TOTOMKOB MO CPaBHEHUIO C POJIUTEISIMU U
POJICTBEHHBIMU OCOOSIMH.

3ajadell TEHETUKU SIBIISIETCS U3Y4YEHUE Mepe/lauyd HACJIEICTBEHHOCTH OT POJIUTENEH
nmoToMkaMm. [IpeeMCTBEHHOCTh MEXAy MOKOJICHUSMU OCYIIECTBISETCS IMyTEM IOJOBOTO,
Oecrosioro  WJIM ~ BEreTaTUBHOTO  pa3MHOXeHHUsA. [lpy  1oJOBOM  pa3MHOKEHUHU
BO3HMKHOBEHHE HOBOI'O IOKOJICHUS! NMPOUCXOJIUT B PE3yJbTaTe CIMUSHUS MATEPUHCKOU U
OTIIOBCKOW TOJIOBBIX KJIETOK, MOATOMY IMOTOMKH HECYT NpPHU3HAKU OOEUX POJAUTEITHCKHUX
¢opm. IlonoBble KIETKA COCTABISIIOT HHUYTOXHO Malyl JOJK0 MHOTOKJIETOYHOTO
opranuzma. OHHM COJAEPKAT HACIEOCMBEHHYI0 UHGDOpMayu0 COBOKYITHOCTb T€HOB €IWHUII
HacJeICcTBeHHOCTH. HacnencTBennas nuadopmaius onpeaesieT YeTKHU TJIaH OHTOTeHE3a, B
MpoIiecce KOTOPOTrO pa3BUBAIOTCA U (OPMHUPYIOTCS crenuduueckue sl TaHHOW 0ocoOu
CBOMCTBA U NPU3HAKH.

M. E. JloGamoB naet ciuenyroriee onpenenenue: «HacneacTBEHHOCThIO Ha3bIBAETCS
CBOMCTBO  OpraHuM3MOB  oOOecnedMBaTh  MaTepuaibHyl0 ¥ (YHKIMOHAIBHYIO
MPEEMCTBEHHOCTh MEXJy TIOKOJICHUSIMU, a TakKe OOyCJIOBIMBATh CHEIUPUICCKUN
XapakTep UHANBUIYAIHHOTO Pa3BUTHSI B OMPEICTICHHBIX YCIOBUSX BHEIIHEU CPEIbI.

Hapsny ¢ TepMUHOM «HACIEACTBEHHOCTH» B TI'E€HETUKE IPUMEHSIOT TEPMUHBI
«HACIIEIOBAHHE» U «HACIEAYyeMOCThb». Hacnedosanuem Ha3pIBAIOT TPOIECC TEpeaadu
HACJIEJICTBEHHBIX 3aJIaTKOB WJIM HACJEACTBEHHOW HMHQOPMAIMM OT OJHOTO TOKOJEHUS
IpYroMy, B peE3yJIbTaTe 4Yero y IMOTOMKOB (OPMUPYIOTCS OIpEJCIICHHbIE MPU3HAKU H
CBOICTBa, MPHUCYIIHE POTUTEIBCKUM 0OCO0sM. TepMUHOM «HACIEIyeMOCTh» 0003HAYaIOT
JIOJIF0 TEHEeTUYECKOM M3MEHYMBOCTH B 00IIeH (PeHOTUITUYECKON M3MEHUYMBOCTH 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 MHBAIMIIOB U CTYJCHTOB C OFPAHMYEHHBIMU BO3MOXKHOCTSIMHU
onpenened «llonoxennem KyOI'Y 00 o00OydeHUM CTYJIE€HTOB-WUHBAIUIOB U
CTYJIEHTOB C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI».

Jns 5ui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH  37I0POBbSI  MPEAYCMOTPEHBI
oOpa3oBaTenbHbIC TEXHOJIOTHH, YYWUTHIBAIOIINE OCOOCHHOCTH W  COCTOSIHHE
3I0POBbS TAKUX JIMII.
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Penensus
Ha pabodyro yueOHyI0 IporpaMMy JHUCIUILTAHBL
B/1.08 EctecTBO3HAHUE
JUIS CIIEIUAIBHOCTH CPeIHEro MpodhecCHOHaIbHOT0 00pa3soBaHUs
44.02.02 TTpenogaBaHye B Ha4albHEIX Kaccax
Pazpa6oruuku: npernogasaread MHCIIO AWM. ®uanko, E.C. bakymenko

IIpencrasieHnas Ha peleH3n0 pabodasd IporpamMma 1o yueGHoH nucuuiuiiie «ECTecTBO3HAHNE)
paspaGoTaHa Ha OCHOBE IIPMMEPHON MporpaMMbl 0011e00pa3oBaTeNbHON yueOHOH AMCIUIIIHHEL
«EcrecTBO3HAHME» 1A MPO(ECCHOHANBHEIX 00pa30BaTeIbHBIX OpraHM3alui, PeKOMEHI0BAHHON
denepanibHBIM FOCYIapCTBEHHBIM aBTOHOMHEIM yUpexaeHneM «DeepalbHblil HHCTUTYT Pa3sBUTHA
o6pasopanusay (OIAY «OUPO») B KayecTBE MPUMEPHON ITPOrpaMMBI Ul peann3alii OCHOBHOH
npodeccronanbHoi 06paszoBarensHoit mporpammsl CITO Ha 6ase OCHOBHOrO 00LIEro 06pa3oBaHHs
¢ TmodyueHHMeM cpeiHero oOmero opasoBanmd, nporokon Ne 3 or 21 wmoms 2015 r.,
perucTpaMoHHEIi HoMep perensuu 374 ot 23 mrona 2015 . @AY «PHUPO» ; ¢ BHECCHHBEIMU
M3MEHEHUAMH, PEKOMEH10BaHHBIMU DeepaTbHBIM IOCy1apCTBEHHEIM aBTOHOMHBIM YUPEKICHUEM
«®enepanbHBIi MHCTUTYT pasBuThs obpasoBanus» (PIAY «DUPO») ¢ yuerom IlIpumepHoit
OCHOBHOIl 001Ie06pa3oBaTebHON MPOrpaMMel  cpeHero ofmero oOpasoBaHus, OX00PEHHOH
pemeHneM (eleparbHOro  yueOHO-METOAMYECKOTO O0O0BeIMHEHHA 10 o0umeMy 00pasoBaHUIO
(mpotokon ot 28 mionst 2016 r. Ne2/16-3), ¢ yuerom yrounenuit ®I'AY «PUPO» (rporoxorn Ne3 ot
25 masn 2017r.)

CTpykTypa IIporpaMMbl OTBedaeT TpeOOBaHHAM K pa3paboTke paboueil yueOHON mporpamMMmbl
mucnumgael CITIO # comepsKUT: THUTYJIBHBIA JIMCT € PEKBH3UTAMH, JIMCT COTJIACOBaHUS C
Pa3IMYHBEIME CTPYKTYPaMH YHHBEPCHTETa, Iacropr paboyeil mporpaMMbl yueOHOM MHMCLHIUIMHEL
00beMBI yueOHOM JUCIMIUIMHEL ¥ BUBI yueOHOM paboThl, 00pasoBaTe/IbHbIC TEXHOIOTHH, YCI0BHA
peaqM3allii HPOrpaMMBl  MCLMIUIMHBL, IIepedeHb OCHOBHOH M JIOMOJHMUTENLHON —yueOHOH
NMUTEpATypEl, HEOOXOMMMOM I OCBOEHMs JUCIHMIUIMHBEL, METOAMYECKHE yKasaHUsd JUId
00YYAIONUIUXCS [I0 OCBOGHUIO JUCLMILUIMHEL, OLEHOUHBIE CPEICTBA U KOHTPOJI YCIEBASGMOCTH,
TIPAMEPEI JIEKLMI 1 CBeICHUS [T O0YUESHUS CTYAEHTOB-UHBAINIOB U CTyneHTOB ¢ OB3.

B cojepkaHue MUCIMIUIMHBI BKIIOYEHB! TEMBI M BOIPOCHI, OOECIEUMBAIOIIME JIOCTHKCHUE
CTyJCHTAMH BCeX I[esiell, IHYHOCTHBIX, METANpPeJMETHBIX W MPEIMETHBIX pe3yJbTaToB,
HeoOXomUMEIX, 110 MHeHHIo VPO

[Tporpamma paccuMTaHa Ha 2 cemecTpa Ha 78 4acoB ayIMTOpHBIX 3aHATHd, 10 uvacos
KOHCYJbTalMi 1 48 4acoB caMOCTOSTENbHOM PabOTHI CTY/IEHTOB IIPH OUHOM Gopme 0OydeHHs.

PaspaboranHas pabodas mporpaMma MOKET OBITh UCIIOJIb30BaHa /TSl TIOATOTOBKH CTYIEHTOB
Mo HampasleHuio moarotoBku 1o crermansHocT CIIO 44.02.02 [lpenonaBaHue B HadadbHBIX
KJIaccax.

PeneH3eHT:
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Penensus
Ha pabouyro yueOHYI0 MPOrpaMMy ITUCHUTIINHBI
Bb/1.08 EcTtecTBO3HAaHUE
JUTSL CLIEIIMATIbHOCTH CPEeAHET0 MpodeccuoHanbHOro o0pa3oBaHus
44.02.02 IlpenoiaBanue B HaYaIbHBIX KJIaccax
Pazpaboruukn: npenogasarenu MHCIIO A.U. ®uanko, E.C. bakymenko

[IpencraBneHHass Ha peLEH3UIO0 padodas MporpaMma Mo y4yeOHOW IUCIUIUIMHE
«EctecTBo3HaHue» pa3paboTaHa B COOTBETCTBHM C IPUMEPHOM IporpamMmoin
o0mieoOpa3zoBaTebHOM  y4eOHOW  JMCLMILIMHBI «EctectBo3Hanue» i
MpoQecCHOHANBHBIX  00pa30BaTENbHBIX OpraHM3aluii, pekoMeHaoBaHHou OI'AY
«®UPO» B KadyecTBE NPHUMEPHOM MpOrpaMMbl JJis peanu3aldd  OCHOBHOH
npodeccuoHaIbHOM oOpa3oBarenbHOl mporpamMMbl CIIO Ha 6a3ze OCHOBHOrO 00IEro
0o0pa30BaHus C MOJIyYEHUEM CpeAHero obuiero oopasosanus npotokos Ne 3 ot 21 urosns
2015 r., peructpanronubiit Homep peten3uu 374 ot 23 utons 2015 r. ®I'AY «DUPO»

CtpykTypa mnporpamMMmbl OTBe4daeT TpeOOBaHMAM K pa3paboTke paboueld yueOHOM
nporpammbl AucuuIuinHbl CI1O 1 conepXuT: TUTYNIBHBIM JUCT ¢ PEKBU3UTAMU, LIETH U
3alayd  OCBOEHMSI JUCHUIUIMHBI, MECTO JUCIUIUIMHBI B CTPYKTYpE HpPOrpaMMbI
MOJFOTOBKH CIIELUAINCTOB CPEIHEro 3BeHa, TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
COJIepKaHMsl TUCLUILIMHBI, COJICpKAHUE U CTPYKTYPY AMCUUIUIMHBI, 00pa3oBaTelbHbIC
TEXHOJIOTUH, OLEHOYHBbIE CpEJACTBA JUIsI TMPOMEXKYTOUHOM arTecTanuu, ydeOHo-
METOJIMYECKOE U MaTepuaIbHO-TEXHUYECKoe oOecredeHne AUCHUILUIMHBL. OcBOeHue
colepaHust pabodeil mporpaMMbel  OOecreyMBaeT  JOCTUKEHHE CTyIEHTaMHU
TpeOyeMbIX JTUYHOCTHBIX, METAIIPEMETHBIX U MPEAMETHBIX PE3yJIbTaTOB.

B coneprkanue QUCHUIIIMHBI BKIIFOYEHBI BOMIPOCHI, MO3BOJISIIONINE: 1) BOOPYKHUTH
CTY/ICHTOB TEOPETUYECKUMHU 3HAHHUSIMHU, MPAKTUUYECKUMU YMEHUSMH, HaBBIKaMH; 2)
BJIQJIETh OCHOBHBIMH METOJAMH HAy4YHOTO I[IO3HAHMS, WCIOJIb3YEMBIMU B HayKe:
HAOJIIO/ICHUEM, OIMHUCAHUEM, HU3MEpPEHHEM, JKCIEepUMEHTOM;3) chOpMHUpPOBATH YMEHUS
NPUMEHATh  TOJIYYEHHbIE  3HAHUA I OOBSCHEHHS  YCIOBUH  MPOTEKAHUS
€CTECTBEHHOHAYYHBIX SIBJICHUN B TIPUpOJE, MPOPEeCcCHOHATBHOU cdepe U ISl TPUHITHS
MPAKTUYECKUX PEIICHU B TOBCEIHEBHOW >KW3HM;4) BOCHHUTHIBATH IMOTPEOHOCTH B
caM000pa3oBaHUM, OTBETCTBEHHOCTh 3a IPAKTUUYECKOE PEIICHUE TTPOOIIeM.

[Iporpamma paccuntana Ha 78 4YacoB ayAUTOPHBIX 3aHATHM, 10 Yacos
KOHCY/IbTAIMii U 48 YacoB CaMOCTOSATEIBbHOW padOTHl CTYACHTOB IPH OYHOH (opme
oOydeHnus. B Hell ompeneneHbl NMpUMEpHBIE TEMbl NMPAKTUUECKUX 3aHSATUH, YKa3aHbI
GOpMBI TEKYIIETO KOHTPOJsA. YYEOHO-METOAUYECKOE W MaTepUaIbHO-TEXHHUYECKOE
obecrieyeHre AUCIUILIMHBI TPEIOJIaracT UCIOIb30BaHNE MHTEPAKTUBHBIX TEXHOIOTHI
npu u3ydeHuu Kypcea. [Iporpamma MoxeT ObITh HcTiONb30BaHa B yupexaenusx CIIO.
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