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1. ACIIOPT PABOYEM MPOI'PAMMBbI YYEBHOM JUCHUIIINHBI

1.1 O0JsacTh NpuMeHeHHusl Y4eOHOH NPOrpaMMBbl

Pabouass mporpamma y4eOHOM AMCLUMIUIMHBI €CTECTBO3HAHUE SBIISIETCS YACThIO
OCHOBHOH Ipo(deccuoHaIbHOM 00pa3oBaTeIbHON IMPOrpaMMOM B COOTBETCTBUU C
denepanbHBIM TOCYJapPCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM CPENHEro (IOJIHOrO)
oOmero oOpa3zoBanuss u @DenepanbHbIM  T'OCYAAPCTBEHHBIM  00pa30BaTEIbHBIM
cragpaptom (nasee DPI'OC) no cHEHUAIBHOCTH CpPEAHEro MNpPodecCHOHATBHOTO
obpazopanus (nanee CIIO) ms cnenmansHocTd 43.02.11 'ocTHHUYHBIH cepBUC.

B ocnoBe yueOHON mucuuiIMHbl «EcTeCTBO3HaHME» JIEKUT YCTaHOBKAa Ha
dbopmupoBaHue y 00y4aeMbIX CUCTEMbI 0a30BbIX MOHATHH (HU3UKHU, XUMHUHU U OMOJIOTHH U
NPEJCTABIEHUI O COBPEMEHHOH €CTeCTBEHHOHAyyHOW KapTHMHE MHUpa, a TaKke
BbIpa0OTKAa YMEHUI TNPUMEHATHh I[IOJyYEHHBbIE 3HAaHUS, Kak B MpodecCHOHATbHOU
NEeSTENbHOCTH, TAK U JIJISl pELIEHUS )KM3HEHHBIX 3a]1a4.

MHorue mnoJoKeHusl, pa3BUBAEMbIE €CTECTBO3HAHHMEM, PAaCCMATPUBAIOTCA Kak
OCHOBa CO3JaHHUA M HCIOJB30BaHUS WH(MOPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
texnosoruit (MKT) — onHoro u3 Hambosee 3HAYMMBIX TEXHOJIOTMUECKUX TOCTHIKEHUN
COBPEMEHHOM IMBUJIA3ALINH.

B ecrectBo3HaHnU (HOPMUPYIOTCS MHOTHE BUABI ACSITEIBHOCTH, KOTOPbIE UMEIOT
MeTa NpeAMETHbIM XapakTep. K HUM B mepBylo ouepeb OTHOCSTCS: MOJCINPOBAHUE
O0OBEKTOB U TMPOILIECCOB, MPUMEHEHHUE OCHOBHBIX METOJOB IIO3HAHUS, CUCTEMHO-
MH(OPMALIMOHHBIM aHaIu3, (GOpMYyIUPOBAHME THUIIOTE3, aHAJIU3 U CUHTE3, CPaBHEHUE,
o0oO1ieHre, cucTeMaTH3alysl, BBISBICHHE MPUYUHHO-CIEICTBEHHBIX CBS3€H, IOUCK
aHAJIOTOB, yIpaBJIeHHE 00bEKTaMU U IpoleccaMu. VIMEHHO 3Ta JUCHMITIMHA MO3BOJISET
MO3HAKOMUTh Yy4YalIUXCs C HAYYHbIMH METOAAMM IO3HAHMS, HAYYUTh HMX OTJIMYATh
TMIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

EcrecTBo3HaHne wuMeeT OdYeHb OOJBIIOE M BCEBO3PACTAIOIIEE  YHCIO
MEXIMCUUIIIMHAPHBIX CBsI3ed, MPUYEM HAa YpOBHE, KaK MOHSATHIHOTrO ammapara, Tak U
uHcTpyMeHTapus. Cka3aHHOE TMO3BOJISIET paccMaTpuUBaTh €CTECTBO3HAHUME Kak MeTa
JTUCHMIUIMHY, KOTOpas MpPeJOCTaBsieT MEKIUCHMIUIMHAPHBIA S3BIK JUIS  ONUCAHMS
Hay4YHOM KapTUHBI MUpa.

N3yuyenne  «EctecTBo3HaHus» B  NpodecCHOHAIBHBIX  00pa30BaTEIbHBIX
OpraHu3allUsAX, PeATU3YyIIMX O00pa3oBaTEbHYI0 MPOrpaMMy CpeAHEro OOIIero
obpazoanuss B mnpenenax ocBoeHus OIIOII CIIO nHa 06a3e OCHOBHOTO O0OIIETO
oOpa3oBaHusi, HMEET CBOM OCOOGHHOCTM B  3aBUCUMOCTH  OT  mpoduis
npodeccuoHanbHOrO 00pa3oBaHUsl. JTO BbIpaXKaeTcsl B COJAEPKaHUU OO0y4yeHwus,
KOJINYECTBE YaCOB, BBIICISEMBIX Ha N3YUYCHUE OTACIBHBIX TEM MPOrPaMMbl, IITyOHHE MX
OCBOEHHS ydallUMHUCsA, oOOBeME€ M XapakTepe MpaKTUYECKUX 3aHATUH, BHUAAX
BHEAYIUTOPHON CaMOCTOSATEIbHON PabOTHI.

TeopeTnueckue CBENEHUS 0 €CTECTBO3HAHMIO JIOMOJHSAIOTCS NMPAKTUYECKUMU U
1a0opaTOPHBIMU paboTaMHu.

1.2 MecTo AMCHUIUVIMHBI B CTPYKTYpe NPOrpaMMbl NMOATOTOBKH CIHEIHAJNCTOB
CpeHero 3BeHa

Juctmmuimaa  «EctecTBo3HaHMe»  BXOAWT B 0a30BBIM  y4EOHBIM  IUKI
(oOmeoOpazoBaTebHble  JAWCIUIUIMHBI) MPOTPaMMbl  MOJATOTOBKH  CIICIIHAIMCTOB
CpPEIHETO 3BEHA.



1.3 Heau u 3aa4yM JMCUMIUVIMHBI - TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS
AUCHUTLTUHBI:

Copepxanue mporpamMmbl «EcCTecTBO3HAaHWE» HAIMpPaBICHO Ha JIOCTHKCHUE
CIEAYIOIINX Yeneu.:

- OCBOCHHE 3HAaHUN O (yHIAMEHTAIbHBIX (PUINYECKUX, XUMHUUECKUX U OMOJIOTUYECKUX
3aKOHax W MPUHIIMIIAX, JIKAIIUX B OCHOBE COBPEMEHHON €CTeCTBEHHOHAYYHOW KapTHHBI
MUpa; HanOoJiee BAXKHBIX OTKPBITUSAX, OKA3aBIINX ONPEACIISIONICe BIUIHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH; METOJaX HayYHOTO TO3HAHUS TIPUPO/IbI;

- OBJIaJICHUE YMEHUSIMH TMPOBOJUTH HAONMIOJEHUS, IUIAHUPOBATh U  BBIMOIHATH
OKCIIEPUMEHTHI, BBIIBUTATh TUIOTE3bl W CTPOHUTH MOJCIH, NMPUMEHSTH MOJYYCHHBIE
3HaHUS 10 (PU3UKE, XUMHUHM ¥ OMOJIOTHH JJIsT OOBSCHCHHSI SIBJICHUN M CBOWCTB BEIIECTB;
NPAKTUYECKH HCIOJb30BaTh 3HAHUS MO (U3MKE, XUMHH M OHOJOTHHU; OICHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMAIIHH;

- pa3BUTHE T[I03HABATCIBHBIX HWHTEPECOB, HHTEIUICKTYaJbHBIX H  TBOPYECKUX
crocoOHocTel B Tpoliecce MPUOOpPETeHHs] 3HAHMM M YMEHHH 1o (U3HKE, XUMHH U
OMOJIOTHUM C HMCIOJIB30BAHUEM DPA3NIMYHBIX UCTOYHUKOB HH(POPMAIUA M COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTHH;

- BOCNUTaHUE YOCKICHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB TPHPOJIHI,
MCIIOJIb30BAHUS TOCTHKEHHUI B 0051acTH (PU3UKU, XUMUU U OUOJIOTUH Ha OJIaro pa3BUTHS
YeJIOBEYECKON  ITMBWIIM3AIMU; HEOOXOAMMOCTH  COTPYJAHHMYECTBa B  Ipolecce
COBMECTHOTO BBITIOJTHEHUS 3a7a4, YBOKUTEIHHOTO OTHOIICHHMS K MHEHHUIO OIITOHEHTA
npu  OOCYKIEHHUH TpOoOJIeM €CTECTBEHHOHAYYHOTO COJAEpkKaHUS; TOTOBHOCTH K
MOpaJbHO-ITUYECKOM  OIICHKE MCIOJIB30BAHUS HAYUHBIX JOCTHXKEHUH, YYyBCTBA
OTBETCTBEHHOCTH 32 3aIUTY OKPYKAIOIICH CPEIbI;

- UCTIOJIb30BAHNUE PUOOPETEHHBIX 3HAHUN M YMCHUU JIJISI PEIICHUS MPAKTUYCCKUX 3a]1a4
B IIOBCEJHEBHOM JKM3HHM, oOOecleueHHus OC€30IaCHOCTH COOCTBECHHOM  >KHM3HH,
paIMOHATILHOTO TMPHUPOJIONIONH30BAHUS M OXPAHBl OKPYXKAIOMIEH Cpelbl, BO3MOKHOCTh
NPUMCHCHHSI 3HAHWW TPU  PEIICHWHM 3a7a4, BO3HHUKAIOMIUX B  IOCICAYIOMICH
npodecCuOHABHON AESITEILHOCTH.

B mporpammy BKIIOUEHO COJEep’KaHHe, HamlpaBlieHHOE Ha (opMHUpoBaHUE Y
CTY/ICHTOB KOMIMETEHIUNA, He0OX0aAnMBbIX JJisa kadecTBeHHOTO ocBoeHus: OITOIT CIIO na
0a3e OCHOBHOTO OO0IIEro 0Opa3oBaHUs C MOJYYEHHUEM CpEeIHEro odIiero oOpa3oBaHMUs;
IpOrpaMMbl MOATOTOBKM KBaTU(PUIIMPOBAHHBIX pabOYMX, CIYKalUX, HPOrPaMMBbI
MOATroTOBKU crnenuanucToB cpeanero 3seHa (IITIKPC, TTIICC3).

OcBoeHue conepxanHus yueOHOM AuCHUIIUHBI «EcTecTBO3HaHME) 00ecTneunBacT
TOCTKEHUE CTYJEHTaAMH CIEAYIOIIUX PEe3yIbTaTOB:

JUYHOCIMHBIX
- YyBCTBO TOPJAOCTH U YBKEHHUS K UCTOPUU U JIOCTHIKCHUSM OTCYCCTBECHHOW HAYKH,
IpaMOTHOE MOBEJICHUE B MPO(eCCHOHANBHON NEITCILHOCTH U OBITY NMPU OOpaIeHUU C
npuOoOpaMu U yCTpOiiCTBaMU;

- TOTOBHOCTD K MPOIOJDKEHUIO 00pa30BaHUs U MOBBIIICHUS KBATU(PUKAIIMN B N30paHHOIM
npodeccuoHaIbHON NeATeTbHOCTH u 00BEKTUBHOE OCO3HaHUe posn
€CTECTBEHHOHAYYHBIX KOMITIETCHIIUN B ATOM;

- YMEHHE HCIOJIb30BaTh JIOCTHKCHHS COBPEMEHHOW HAYKH W €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH JJIs MOBBIIICHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHS B BRIOPAHHOU
poQeCCHOHANTBHOMN NESITEIHHOCTH;

- YMEHHE CaMOCTOSATEIHHO TOOBIBAThH HOBBIE IS ce0si €CTECTBEHHOHAYYHBIE 3HAHUS,
WCTIOJIB3YS JUISl 3TOTO JIOCTYITHBIE UICTOYHUKH WH(OpMaIny;
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- YMEHHUE BBICTPAaWBaTh KOHCTPYKTHUBHBIC B3aHMMOOTHOIICHHS B KOMaHE 1O PEIICHUIO
00IMX 3a7a4;

- YMEHHUE YINpPaBJIATh CBOCH MO3HABATEIBHON ACSITEILHOCTBHIO, IPOBOAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYATbHOTO Pa3BUTHSI,

Mema npeomMemmbix.

- UCTIOJIb30BaHNE PA3IUYHBIX BUOB MTO3HABATEIBHON EATEIHHOCTH ISl PEIICHUS
€CTECTBCHHOHAYYHBIX 3a7a4, TPUMECHEHHE OCHOBHBIX METOJIOB TO3HAHUS (HAOIIOIEHUS,
OTHMCAHMSI, U3MEPEHUs, IKCIIEPUMEHTA) I U3YUYEHUS Pa3IMYHBIX CTOPOH OKpY’Karolei
NEHUCTBUTEIIBHOCTH;

- WCIOJB30BaHWE OCHOBHBIX HMHTEIUICKTYaJIbHBIX OIeparfii: IMOCTAaHOBKH 3aJIayW,
dbopMmynupoBaHUs ~ TUINOTE3, aHaliuW3a W  CHUHTE3a, CpaBHEHUs, OOO0OIICHMUS,
CUCTEeMaTH3allii, BBISIBJICHUS TNPUYMHHO-CICACTBEHHBIX CBS3€H, IOHMCKA AaHaJIOToB,
dbopMynupoBaHUS BBIBOJOB IS M3YyYEHHUsS DPA3NTMYHBIX CTOPOH H3Y4YaeMbIX OOBEKTOB,
SBIICHU W TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJMMOCTh CTaJKWBAaTHCS B
npodeccuoHanbHOM cdepe;

- yYMEHHE TeHEpUpOBaTh UACH M OINPEHCNATh CpPEJACTBA, HEOOXOIUMBIE IS UX
peanu3anumy;

- YMEHHUE HCIOJIb30BaTh PA3IMYHBIC MCTOYHUKU JUTSI TIOJYYEHUS €CTECTBECHHOHAYYHOM
uH(pOpMaIIUU, OLICHUBATh €€ JOCTOBEPHOCTb;

- YMEHHUE aHAIM3UPOBATH U MPEJCTABIATH HHGOPMAIIMIO B PA3IMYHBIX BUAAX;

- YMEHHE ITyOJIMYHO TPEICTABIATh PE3YJIBTaThl COOCTBEHHOTO HCCICIOBAHUS, BECTH
JTUCKYCCHH, JOCTYITHO M TAPMOHHYHO COYETasi CoJepKaHue M (HOPMbI MPEACTABIIEMON
nHpopManuu;

npeoMemHbIXx:.

- c)OPMUPOBAHHOCTH MPEJICTABIICHUN O POJIM U MECTE €CTECTBO3HAHUS B COBPEMCHHOM
HAyYHOUM KapTHWHE MHUPA; MOHUMAaHKUE CYIIIHOCTH HAOII0aeMbIX Bo BceneHHoi sBleHuH,
pONM  €CTeCTBEHHOHAYYHBIX  JHUCHMIUIMH B (QOPMUPOBAHMHM  KpPyrozopa U
(GYHKITMOHAJILHON TPAaMOTHOCTH YeJIOBEKA JUISl PEIICHHMS MPAKTHYSCKHUX 3a]1aY,

- BIIAJICHUE OCHOBOIOJIATAIOIITUMHU €CTeCTBEHHOHAYYHBIMU TOHSTHIMH,
3aKOHOMEPHOCTSIMU,  3aKOHAMHU W TEOPUSMHU,  YBEPEHHOE  HCIIOIbh30BAHUE
€CTCCTBCHHOHAYYHON TEPMHUHOJIOTUN ¥ CUMBOJIUKH;

- BIQJCHHEC OCHOBHBIMH METOJIAaMH HAy4YHOTO TIO3HAHWS, HCIIOJIB3yeMBbIMA B HayKe:
HaOJI0/ICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

- ymeHusi 00pabaTbiBaTh pe3ylbTaThl U3MEPEHHI, OOHAPYKUBATh 3aBUCUMOCTH MEXIY
UCCJICTyEMBbIMH BEITMIMHAMHE, OOBSICHSTH IMOTYYCHHBIC PE3YJIBTATHI U JICIAaTh BHIBOJIBL;

- c(hopMUPOBAHHOCTH YMEHHUS PEIIAaTh €CTECTBEHHOHAYYHBIC 3a/1a4H;

- c(hOpMHPOBAHHOCTH YMEHHUS TPUMEHSITH IOJTYYCHHBbIC 3HAHUS JUISI OOBSICHEHHS
YCIIOBUW TIPOTEKAHUS ECTCCTBEHHOHAYYHBIX SBJICHHH B TpHpoOje, NMpodeccHoHATbHON
cdepe u Ul IPUHATHS MTPAKTUICCKUX PEIICHUI B ITOBCETHEBHOM JKU3HU;

- c¢(hOpMHPOBAHHOCTh COOCTBEHHOM IMO3HMIIMHM IO OTHOIICHUIO K €CTECTBEHHOHAYYHOU
uH(pOpMAIIUH, TIOTy9aeMOl M3 Pa3HBIX UCTOYHUKOB.

1.4. TlepeyeHb NMUIAHUPYEMBIX pPe3yJbTATOB O0y4YeHHUs] MO JUCUHMILIMHE (MepevYeHb
(popMupyeMbIX KOMIIETEHIIH)
He npenycmotpensl



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUITIINHBI

2.1. O6beM y4eOHOH TUCUMILIHHBI U BUABI Y4eOHOii padoThl

Bun yuedHoii padoThI

Obvem uacoe

MakcumasnbHas yueOHasi Harpy3ka (Bcero) 108
Oo6s13aTe/ibHAsI ayIUTOPHAs ydeOHAasi HATPy3Ka (Bcero) 72
B TOM YHCIIE:
3aHATHUS JCKIIMOHHOTO THIIA 38
MPAKTUYCCKHUE 3aHATUS 18
nabopaToOpHBIC 3aHATHUS 16
CamocrosiTejibHas padoTa o0yuyarierocsi (Bcero) 36

IIpomexyTouHast arrecTanus

JuddepennmpoBannbIii 3a4ET

2.2 CTPpyKTYypa AMCUMILINHBI

KoJyinuecTBO ayTMTOPHBIX YaCOB
CamocrosiTe]ab
HaumenoBaHue pa3jesnos u TeM Bcero Teopernueckoe Tpaxruueckue u Has padora
o0yuyeHnue Haﬁ:ap;::lf:ble CTy/IeHTa (4ac)
Pa3pnea 1. ®usuka 34 10 12 12
Tema 1.1 Mexanuka 6 2 2 2
Tema 1.2 Monekynsipaast Gpu3mKa u 10 5 4 4
TEPMOJAMHAMUKA
Tema 1.3 DnekTpoarHaMHKa 10 4 4 2
Tema 1.4. Ctpoenue aToma 1 8 2 5 4
KBaHTOBasi (HU3NKA
Pa3zgen 2. Xumus 38 14 12 12
Tema 1.1 OcHOBHBIC NOHATHS U 3 2 1
3aKOHBI XUMHH
Tema 1.2 Boga. PactBopst 6 2 2 2
Tema 1.3 Xumuueckue peakuuu 5 2 2 1
Tema 2.1 Mertauibl 1 HEMETAIUIBI 6 2 2 2
Tema 3.1 YrneBogopoasl 6 2 2 2
Tema 3.2 Kucnopoaconepxamiue u
A30TOCOJIEPIKAIITIE OPTAHMIECKIEC 6 2 2 2
BCIIECTBA
Tema 3.3 XuMus U )KU3Hb. 6 2 ) 2
Xumus B ObITY
Pa3nen 3. buogorust 36 14 10 12
Tema 1.1 MeToas! mo3HaHUS B 6 2 5 2
Oouonorun
Tema 1.2 Knetka 8 4 2 2
Tema 1.3 Opraamzm 8 4 2 2
Tema 1.4 Bun 6 2 2 2
Tema 1.5 DxocucTeMEl 8 2 2 4
Bcero mo qucuuminae 108 38 34 36




2.3 TemaTn4yeckuii VIAH U COAEPKAHNE YHeOHON TUCHMIIIIMHBI

HaumeHnoBanue Copep:xanue yueOHOI0 MaTepHaJia, NpaKTH4YecKHe padoThl, O0beM | YpoBeHb
PAa3/esIoB U TeM camMocTosiTe1bHast padoTa 00y4yaromuxcs, Kypcopasi pa6ora YacoB | OCBOCHHSA
(ecsiu IpeycCMOTpeHa)
Pazpnen 1. ®uzuka 34
Tema 1.1 Copep:xanue yueOHOr0 MaTepHaJia 4
MexaHuka Jleknuu 2 2
1 | MexaHnueckoe ABIKEHHE. 3aKOHBI IBUKEHUS.
IIpakTHyeckue (JIaG0paTOpHbIE) 3AaHATHSA
1| M3y4eHue 3aKoHa COXpaHEHHS UMITYJIbCA U PEAKTHBHOTO 2
JIBIDKCHUS .
CamocrosiTe1bHasi padoTa 00y4aloHXCs
CocTtaBieHue anropuTMa pelleHus KUHEMaTH4YeCKUX 3a1ay. 2
Pemenue 3aa4 no teme «MexaHUKay
Tema 1.2 Copep:xanue yueOHOr0 MaTepHaJa 6
MouJiexyJasipHas Jleknuu
1,2
¢usuka n 1| Ocuosusle nomoxenuss MKT 1 ux oneITHOE 000CHOBAHME. 2
TepMOJIMHAMHUKA 3aKOHBI TEPMOJIMHAMHUKHI
IIpakTnyeckne (J1a00paTOpPHbIE) 3AHATHS
1 | M3mepenne BIaXKHOCTH BO3yXa 4
2 | V3amepeHne MOBEPXHOCTHOTO HATSKEHUS KUIKOCTH 2,3
CamocrosTe1bHast padoTa 00y4alouuXcs 4
CpaBHUTENBHBIN aHAJIN3 PA3IMYHBIX TEMIIEPATYPHBIX IITKAJ
Tema 1.3 Conep:xanue yueOHOro MaTepuaja 8
JuiekTpoauHamMu- | Jlekuum 4
Ka 1| DnexTpudeckoe B3auMoeicTeue. 3akoH OMa I yyacTka 2 12
LENH U JUIs TIOJIHOM 1Ienu '
2 | MarauTHoO€ noJie IOCTOSIHHOT'O MarHuTa U 3JIEKTPUYECKOTO 2
TOKa. SIBJICHHE 3JIEKTPOMArHUTHONW MHIYKITHH.
IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS
1| Uzydenne 3akoHa OMa JUIsI yUacTKa LemH 4
2 | V3ydeHue siBIICHUSI SJIEKTPOMArHUTHON MHIYKIIUU 23
CamocrosiTe1bHasi padoTa 00y4yalouuxcs '
CpaBHUTENBHBIN aHAIU3 ANEKTPUUECKUX CBOMCTB pa3IMYHbIX 4
POBO/IHMKOB
Tema 1.4 Coaep:xanue yue0HOro MaTepuajia 4
Crpoenue atoma u | Jlekuuu 12
KBaHTOBast 1| Crpoenne aToMa 1 aTOMHOTO sI/Ipa. 3aKOHBI CBETA. 2 '
Ppuznka PagnoakTHBHOCTH
IIpakTnueckne (J1a00paTopHbIe) 3AHATHS 2
1 | KonTponpHas pabora o reme «Pusnka»
CamocrosTejbHast paéora 00y4arommuxcs 2,3
DKoJyIorH4YecKue Mpo0IeMbl, CBSI3aHHBIE C CIIOIb30BaHUEM 4
SAICPHOM YHEPTETHUKH
Pa3znen 2. Xummus 38
Tema 1.1 Copep:xxanue y4eOHOr0 MaTepHaJia 2
OcHoBHBIE Jlexknnu 2
MOHATHSA U 1 | BemectBo. ATom. Mosiekyna. XuMUYECKHH 2JIEeMEHT 1
3aKOHBI XUMHUH CamocrosiTe1bHasi padoTa 00y4aloHXCH 1
Koncnekr: «Otkpeitue [lepnoaudaeckoro 3aKkoHa M ero 3HaYeHUE»
Tema 1.2 Copep:xanue y4eOHOr0 MaTepHaJia 4
Boaa. PacTBopbl Jlekuuu 2
1| ®usnueckue U XUMUYECKHAE CBOUCTBA BOJBI. DU3NUECKUE H 2
XUMHUYECKHE CBOMCTBA PACTBOPOB.
IIpakTnuyeckue (Ja0opaTopHbIe) 3aHATHS
2 | 3arps3HUTENH BOJBI U CIIOCOOBI OYHCTKHU BOABI. OmpeneieHue 2 2,3

KECTKOCTH BOAbI




CamocrosiTe1bHast padoTa 00y4aloHXCs
Koncnexrt « ArperaTHble COCTOSIHUS BOABI U €€ IEPEXO0.IbI U3
OJTHOTO arperaTHoOro COCTOSIHHSA B IPyToe»

Tema 1.3
XuMuuyecKkue
peakiuu

Copaep:xanue y4eOHOro MaTepuaJsa

Jlexknuu

1

Xummaeckas peakyst. TemtoBoit 3¢ ekt XuMuIeckon
peakiuy. XMMHYECKOe PAaBHOBECHE

II

akTHuyeckue (J1a00paTopHbIe) 3aHATHS

1

CocraBieHne SJIEKTPOHHBIX U AJIEKTPOTpapUIECKIX POPMYI
aTOMOB XHMMHYECKHX JIEMEHTOB

CamocrosiTe1bHasi padoTa 00y4aloHXCs
Cocrapienue npe3eHTannii: « TUIbI XUMUYecKoi cBsI3n», « THIbI
KPUCTAIITMYECKUX PEIIETOKY.

2,3

Tema 2.1
MeTaJiibl "
HeMeTaJlIbl.

Coaep:xanue yueOHOro MaTepuaja

Jlekuuu

1

Mertamnel. CriaBsl. KOppO3I/IH METAJIIOB M CIIOCOOBI 3alIUThI
OT HEC.

1,2

I1

aKTHYecKHe (1a00paTopHbIe) 3aHATHSA

1

OO1mas xapakTepucTuka MetajuioB. OOIas xapakTepucTHKa
TJIaBHBIX NOATPYIIT HEMETAJIJIOB HAa MTPUMEPE IraJIOTCHOB.

CamocTosiTesibHasi padoTa o0y4arouuxcs
Koncrmekt o Teme: «3aiura oOKpyKaroIieil Cpeibl OT 3arps3HeHUs
TSKCJIBIMU MCTaJIZIaMH, COCJMHCHUAMHU a30Ta, Cepbl».

Tema 3.1
Yraesogopoasl.

Coaep:xanue yueOHOro MaTepuaja

Jlekuuu

1

[IpenenbHble U HENpeaeabHbIE YIiieBoAopoabl. [IpuMmenenune
YIJIEBOJIOPOJIOB B OPraHUYECKOM CHHTESE.

1,2

II

aKkTHuyeckue (J1a00paTopHbIe) 3aHATHS

1

OO1mas XxapakTepHuCTHKa YTIIIEBOAOPOIOB

CamocTosiTesibHasi padoTa o0y4arouuxcs
Koncnekt «IIpuposHble HCTOYHUKH YTIIEBOIOPOJIOBY.

Tema 3.2
Kuciopoaconep:ka
mue u
a30TocoaepKALIHE
OpraHuvecKue
BelllecTBa

Conep:xanue yueOHOro MaTepuaja

Jleknuu

1

CriupThl, KapOOHOBBIC KHCIIOTHI, CIIOKHBIC 3()UPBI, aMHHBI,
aAMHHOKHCJIOTBI, OEJIKH.

1,2

I1

aKTHYecKHe (1a00paTopHbIe) 3aHATHSA

1

CBoiicTBa M MPUMEHEHHUS CIIUPTOB, KapOOHOBBIX KHUCIOT U
CIIO>KHBIX 3(UPOB.

CamocTosiTeJibHasi padoTa o0y4arouuxcs
CocraBnenue Tabmui «CTpoeHHE M XapaKTepHbIE XHMHUYECKHE
CBOWCTBA MPEICTABUTEICH KHCIOPOIACOACPKAIINX OPTaHHYECKUX

COCIUHCHUIN,
CBOMCTBa IpeacTaBUTENEH

«CTpoeHre W XapakTepHBIE
a30TCOIePIKAIIUX

XUMHYCCKUC
OpraHU4YeCKux

COEIMHEHUI.

Tema 3.3
XuMHUSA ¥ KU3Hb.
Xumus B ObITY

Coaep:xanue yueOHOro MaTepuaja

Jlexknun

1

Xumus u OpraHn3M 4YCJI0OBCKaA. XUMHYECKHE IJIEMEHTEI U
COCIMHCHU S B OpraHU3Me 4CJIOBCKA.

1,2

II

aKTHYecKHe (1a00paTOpHbIe) 3aHATHSA

1

KonrposbHas pabora 1o teme «XuMusi»

CamocrosiTe1bHasi padoTa 00y4alOHXCH
Joxnan «Posb XUMHUYECKHX JIEMEHTOB B )KU3HU PACTCHUI,
«Y noOpenus. XuMHYECKHE CPEJICTBA 3aLIUThl PACTEHUN

Pa3nen 3. bunojorus

36

Tema 1.1
MeTtoasl
MOo3HAHHA B
0OMO0JIOTHH

Coaep:xanue yueOHOro MaTepuasa

Jlexknun

1

JKuBast mpuposa kak 0ObeKT n3ydeHus Onosoruu. Meto st
WCCIIEIOBaHMS KUBOI MMPUPOHI B ONOJIOTHH.

1,2

IIpakTnyeckue (JadopaTopHble) 3aHATHUS

1

| JKusas npupoja Kak 00bEKT H3ydIeHUsI ONOJIOTHH

10




CamocrosiTe1bHast padoTa 00y4aloHXCs

Koncrnekt «MeToapl UCCIEeIOBAHUS KUBOH MPUPOIBI B OHOJIOTHI,
«EcrecTBeHHOHay4Has KApTUHA MHUPA B IPAKTUYECKOM
NEATEIbHOCTH IIOLEI»

Tema 1.2 Kinerka

Coaep:xanue y4eOHOro MaTepuaJja

»

Jexknuu

1| Knetounas Teopus crpoeHus oprann3mMoB. Monekyna JJHK -
HOCHTEJIb HACJICACTBEHHOH HH(pOpMan

2 | HexneTouHoe CTpOEHHE, JKU3HEHHBIH IIUKI U €TO 3aBHCUMOCTD
OT KJICTOUHBIX (hOPM JKHU3HH

IIpakTuyeckue (JadopaTopHbie) 3aHATHS

1| Uzydenne cTpoeHNs paCTUTENHHON 1 JKHBOTHOM KIICTKH

CamocrosTenpHas paboTa 00ydJaromuxcs

3anoTHUTD TaOIHUIIBI [0 TeMaM: «XUMHIECKUE HIEMEHTHI KICTKNY;
CooOmienne « Ponb B KileTke HEOPraHMYECKUX M OPraHMYeCKUX
BelecTB», «Bupycsl — B030yauTeNI HHPEKIMOHHBIX
3aboneBanuiiy; «Bupyc nMmmyHonedunura yenoseka (BUY).
[Tpodunakrika BUY-nndekunmny», «bakrepur»

Tema 1.3
Opranuzm

Coaep:xanue yueOHOro MaTepuaja

Jlekuuu

1| MHoroo6pa3zue oprann3MoB. OOMEH BELIECTBOM U SHEPIUeii ¢
OKpy KalolIel cpeoit kak HeoOX0IMMOe yCIIOBHE
CYIIECTBOBAHUSI KMBBIX CHCTEM

1,2

2 | HacnencTBeHHOCTh M MI3MEHUYHUBOCTH — CBOWCTBA OPTraHU3MOB;
3aKOHOMEPHOCTH HacJeJOBaHMs, ycTaHOBIEeHHbIE |. Menaenem
u T. MoprasoM (Ha mpuMepe HaceJOBaHHs Y YSJIOBEKA)

1,2

IIpakTnyeckne (J1a00paTOpPHbIE) 3AHATHS

1| OpranmsM — enuHoe niesoe. MHOroo0Opasue opraHu3MoB

CamocrosTensHas paboTa 00yJaromuxcs

Koncnexrsr: «HacnencTBeHHbIE O0JIC3HH YEIOBEKA, HX MPUYNHBI 1
npodunaktika», «CoBpeMEHHbIEC IPEICTABICHHUS O TeHE U
TEHOME).

Coobmenne «I'eHeTHUeCKne 3aKOHOMEPHOCTH CEJICKIIUI,
«Yuenne H.W. BaBunoBa o 1ieHTpax MHOroo0pasus u
IIPOUCXOXKICHUS KYJIbTYPHBIX pacTeHUI». «bruoTexHONOIN, €e
JIOCTIDKEHHSI, IEPCIEKTUBBI Pa3BUTHSD.

Tema 1.4
Bun

Conep:xkanue yueOHOro MaTepuaja

Jleknuu

1| Bug, ero xputepun. Ilomynamus — CTpyKTypHast eHMHALA
SBOJIIOLMK. TeopHs 3BOJIIOLUH OpPraHn4ecKoro mupa 4.
Hapsuna

1,2

IIpakTnueckne (J1a00paTopHbIe) 3AHATHS

1| T'unoressl IIPOUCXOKJACHHUS KU3HU.

CamocrosiTensHas paboTa 00yJaromuxcst
Koncnexr «'MmoTessl MpoucXokaeHus Xu3Hm», «llosBieHue
MBICJIUTEIBHON JICSITEIbHOCTH M WICHOPA3/AeNbHON pedm.

Tema 1.5
IKOCHCTEMBI

Coaep:xanue yueOHOro MaTepuaja

Jlexknun

1| Ilpenmer u 331241 3KOJIOTHH. DKOJIOTHYECKHE (PaKTOPBI,
0CcOOCHHOCTH X BO3JICHCTBHSI.

1,2

IIpakTnyeckue (J1adopaToOpHbIE) 3aHATHUS

1| KonTpospHas pabora o Teme «buosorus»

CamocrostesnsHas paboTa 00yJaromuxcs
CocTaBneHHe 3KOCHCTEMBI

HUTOrO:

108

11




2.4 ConepskaHue pa3iesioB JUCHUIIIMHBI

2.4.1 3auaTHA JeKINOHHOI0 THIIA

HaumenoBa-
HHE pa3jesa

Copaep:xanue pasjea

®opma
KOHTPOJISI

Mexanuka

MexaHnueckoe JBU)KEHHE, €r0 OTHOCUTEIbHOCTb. 3aKOHBl TUHAMUKU
Hetorona. Cwitel B mpupofe: yHIpyrocTs, TPEHHE, CHJAa TSKECTH. 3aKOH
BCEMHpHOTO TAToTeHMs. HeecomocTs. HMmmynsc. 3akoH coxXpaHEHHS
HMITyJIbCA M pEaKkTUBHOE JBHKeHUE. [loTeHuManbHas M KUHETHYECKas
SHeprus. 3aKOH COXpaHCHHS MEeXaHW4YecKoi sHepruu. PaboTa u MOIIHOCTE.
Mexannueckne KkosebaHms. MexaHWYecKHe BOJHBI. 3BYKOBBIE BOJHBL
VYapTpa3ByK M €ro WCIONB30BAaHHE B TEXHHKE M MenuiuHe. OCHOBHEIC
nonoxxennss MKT u ux ombiTHOe 0O0oCHOBaHWE. BpOyHOBCKOE ABHKEHUE.
Juddysus. Pasmepsl u Macchl MOJICKYJT U aTOMOB. KanwuispHEBIC SBICHUS.
TemnooOMeH. 3aKOHBI TEPMOAMHAMUKH. TEIUIOBBIC JBHUTAaTeIM U OXpPaHa
okpyxaromieir cpeapl. KIIJI TemoBbIX aBurareneil. ONEKTpUYECKOE
B3aNMO/ICHCTBHE. DneMeHTapHBIH 3apsl. 3akoH Kynomna.
OnexTpocratudeckoe mnoisie. HampsbkeHHocTs. IlpuHIMn cynepno3unuu
noyied. MarHuTHOE TOJ€ NOCTOSHHOTO MarHuTa W 3JEKTPUYECKOTO TOKa.
MarnutHass MHOYKUWS, MAarHUTHBIA TOTOK. SIBI€HUE 3JIEKTPOMAarHUTHOM
uHAykuud. 3akoH Oma juig ywyactka uend. KpaTkas ucTtopus pa3BUTHA
MPENCTaBICHU O NPUPOJE CBETa. DJIEKTPOMAarHUTHas MPHUpPOJA CBETA.
3aBUCUMOCTb MEXIY MAJIMHOW BOJHBI M YAacTOTOM 3JIEKTPOMArHUTHOIO
M3NIydeHUsl. 3aKOHBI OTpaKeHHsl M mpenomieHus csera. Pororddekr u
KOPITyCKYJIApHBIE CBOHCTBa cBeTa. CTpoeHHEe aTomMa M €ro IUIaHeTapHas
Mozenb. l'unoreza Ilnanka. IlornomieHne M UCHyCKaHHE CBETa aTOMOM.
CtpoeHue aTOMHOTO sijipa. PagnoakTUBHBIE M3JIy4YE€HUS U UX BO3JEUCTBUE
Ha JKHMBBIE OPTaHM3MBI. DHEPIUs paclielIeHHs aTOMHOTro sapa. SnepHas
SHEpreTHKa.

P, V, KP

Xumusa

IIpenmer xumuu. BemectBo. Atom. Monekyna. XUMHUYECKUH 3J€MEHT U
¢opmbl ero cymectBoBaHus. [IpocTeie m cnoxHbIe BemecTBa. OTKpBITHE
Ilepuonnueckoro 3akoHa. [leproandeckas CUCTEMa XUMUYECKUX HIIEMEHTOB
. . MenneneeBa. 3nauenue Ilepuonuueckoro 3akoHa u Ilepuonndeckoit
CUCTEeMBI XMMHYeCKHX 3neMeHToB JI. V1. MenneneeBa i pa3BUTUS HAYKU
U MOHUMAaHMs XUMHYECKON KapTHHBI MUp. KoBalleHTHAs CBA3b: HEMOJIIpHAS
u nonspHas. VonHas cBs3p. Katnonsl u aHuMOHBL. Merannuueckas CBS3b.
Bonoponnas csa3e. Bogna B mpupose, ObITy, TEXHUKE M Ha MPOU3BOJCTBE.
Ou3nuecKkue M XHMHUYECKHE CBOMCTBAa BOJBL. 3arpsA3HUTENN BOABI U
criocoOpl ouncTku. JKecTkas Boja u ee ymsrdeHue. OmnpecHEHHE BOIBI.
ArperaTHple COCTOSHHS BOABI M €€ MEepexoAbl M3 OJHOTO arperaTHoro
cocrosiHus B Apyroe. [lonsatue o xumudyeckoi peakiuu. TUIIBI XUMUYECKHUX
peaknuii. CKOpocTh peakuuu U (HaKTOPHI, OT KOTOPHIX OHA 3aBHCHT.
TemmoBoit >¢Q¢exT XUMHUECKOW peakIuu. XUMHYECKOe pPaBHOBECHE.
Oxcuppl, KUCIOTBI, OCHOBAaHUS, CONM. XHMMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX COEIUHEHUN B CBETE TEOPHHU IEKTPOIUTUYECKON
muccormanuy. O0mue (u3MuecKkne W XMMHYECKHE CBOMCTBA METaUIOB.
OOmas XxapakTepuCTHKa TIJIaBHBIX MOATPYNIT HEMETAJIOB Ha IpHMeEpe
TayloTeHOB. BaxHeWne coenHeHNs METAJIIIOB U HEMETAJUIOB B IPUPOJIE U
XO3STMCTBEHHOI esTensHOCTH. OCHOBHBIE MMOHATHS OPTaHUYEeCKON XUMHH U
TEOpPUsI CTPOCHHS OpPTaHWYECKHX coenuHeHWHA. IlloHsATHE W30MeEpHH.
VYraeBogoponsl.  IlpemensHble W HEMpeIeNbHBIE  YTIIEBOJOPOJBL.
[IpruMeHeHMe YTIIEBOJOPOJOB B OpraHmdeckoM cuHTe3e. IIpenenmsHble n
HeTIpe/ielbHbIE YTICBOAOPOABL. [IpHpOaHBIE HMCTOYHHWKH YTICBOIAOPOIOB.
VYraeBomopoabl Kak OCHOBAa MEXAYHAPOJHOTO  COTPYJHHYECTBA U
BaKHEH NI HUCTOYHUK (hopmupoBaHus Oroukera PO.
Kucnoponconepxamue opranndeckne BemiectBa. CHHUPTH, KapOOHOBBIE
KUCIIOTBl M CJOXHBIE 3GUPB: HMX CTPOGHHE U  XapaKTepHbIe
XUMHYECKHE CBOMCTBA. IIpencraBurenu KHCJIOPOACOAEPKAIUX
OPraHUYECKUX  COCJAMHEHMH: METWIOBBIH U JTUIOBBIA  CHHUPTSHI,
TIIMIEPUH, YKCyCHast KHCIoTa. JKUPHI Kak CI0XKHBIE d(UPEL. AJKOTONIN3M U
€ro OTpaXCHWE B MPOM3BEACHUSAX XYJOXKECTBEHHOH JHTEpaTypsl U

P, V, KP
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M300pa3UTEIBHOTO HCKYCCTBAa. AMHHBI, aMHHOKHUCIOTHI, Oenku. CTpocHHe
n Ouwonormdeckas QyHKIUS OelkoB. XWMHSA ¢ OPTaHW3M YeJOBEKa.
XuUMHUYECKUE DJIIEeMEHTh B Opranm3Me 4ejioBeka. OpraHudeckue U
Heopranuueckue  BemiectBa. OCHOBHbIE  KM3HEHHO  HEOOXOAMMBIE
COeIMHEHUsI: OCJIKU, YTIeBOJIbI, )KUPbI, BATAMHHBL. YTJIEBOJbl — TJIaBHBIN
HCTOYHHK HEPruu opraHu3Ma. Poiib ®HUpOB B opraHu3me. XOJIECTepUH U
€ro poiib B 3[0pOBbE 4YejOBeka. MHHepalbHbIC BEIIECTBA B MPOIYKTax
MUTAHUs, UIIEBbIC J00aBku. COalaHCUPOBAHHOE MUTAHUE.

3 Buosorus

Buonoruss — COBOKYITHOCTh HayK O XXMBOH mpupoae. MeTopl HaydHOTO
no3HaHusi B Ouosnoruu. JKuBast mpupoaa Kak 0ObEKT M3y4eHHs OHOJIOTHH.
Mertobl UcciIen0BaHUs )KUBOW NPUPOBI B Onosioruu. OnpeneneHue Ku3Hu
(c mpuBiedYeHHMEM MarepHana W3 pPasfesoB (UMK M XUMHH). YPOBHHU
OpraHM3anyy Xu3HU. VcTopus u3ydeHus kieTkd. OCHOBHBIE ITOJIOKESHUS
KietoyHo  Teopun.  Kinetka  —  CTpYKTypHO-(YHKIHMOHAJIbHAS
(omemenTapHast) exmHMIa OKu3HH. CrpoeHme  kieTkn. OCHOBHBIE
CTPYKTYpHBIC KOMIIOHEHTBI KIIETKH 3yKapuoT. Kierounoe snpo. dyHKums
AOpa: XpaHEHHe, BOCIPOM3BEJCHHE W Iepeladya HacIeICTBEHHOH
UHGOPMALUH, PETYIALHI XUMHYECKOH aKTHBHOCTH KieTKH. CTpyKTypa U
(GYHKIUE XpOMOCOM. AYTOCOMBI ¥ IIOJIOBBIE XPOMOCOMBI. Brosormyeckoe
3HaYCHUE XUMHUYECKHX 3JEMEHTOB. HeopraHmdeckue BeLIECTBAa B COCTaBe
ki1eTku. Pomb BOABI Kak pacTBOPUTENsS W OCHOBHOTO KOMIIOHEHTA
BHYTPEHHEH Cpe/ibl OpraHi3MOB. YTJIEBObI M JHITUBI B KieTke. CTpyKTypa
u Ounonornyeckre GpyHkuuu OenkoB. CTpoeHHe HYKICOTHIOB U CTPYKTypa
nonmuuykiaeotuansix nened JJHK u PHK, AT®. Bupycol u 6akrepuodaru.
HeknetouHoe cTpoeHME, >KM3HEHHBIH IHMKJI W €ro 3aBUCHUMOCTH OT
KICTOYHBIX (OpM KH3HH. Bupycel — B030yauTenu HHQEKIHOHHBIX
3a0oneBaHuil; ToOHATHE 00 OHKOBUpycax. Bupyc wuMMmyHonedunura
genoseka (BUY). IIpodunaktnka BUY-undekmun. Opranusm — eIuHOe
neixoe. MHorooOpasue oprann3mMoB. OOGMEH BEIECTBOM W JHEPrHEH C
OKpy’Xaromieil cpefoil kak HeoOXOAUMOE YCIIOBHE CYIICCTBOBAHHUS JKUBBIX

cucteM. CriocoOHOCTP K CaMOBOCHPOHM3BEJICHHI0 — OJHA W3 OCHOBHBIX
0COOCHHOCTEW JKUBBIX OpPraHU3MOB. JleneHue KJIETKH — OCHOBa pOCTa,
pa3BUTHUA H pPa3MHOXKEHHsI OpPraHW3MOB.  becroiioe  pa3MHOMKEHHE.

ITonoBoit mpouecc u monoBoe pa3sMHOXKeHHe. OIIOJOTBOPEHHE, €ro
O6uonorudeckoe 3HadeHue. [loHsATHE 00 WHIMBUAYaTbHOM (OHTOTEHE3).
OBOJIIOLIMOHHAS TEOpUsi M ee poiib B (OPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHOHAYyYHOU KapTuHbl Mupa. Bua, ero kpurepuu. Ilonynsanus kak
CTPYKTYpHAasi eAuWHHWIAa BUAAa W HBomonud. CuHHTETHYecKas Teopus
IBOJIONMH. J[BIKYIIME CHIIBI SBOJIIOIIMH B COOTBETCTBUH C CHHTETHYECKOH
Teopuen SBOJIIOLUHI (CTD). I'enetnyeckue 3aKOHOMEPHOCTH
9BOJIIOLIMOHHOTO  Tporiecca.  Pe3ynbTars sBomronnu. CoxpaHeHue
MHOT000pa3usl BUAOB KaK OCHOBA YCTOWYHMBOTO pa3BUTHS OHOChEpHI.
ITpuunHbL BBIMUPaAHUsA BHJIOB. buonorunueckuii Iporpecc u
Ouonornueckuit  perpecc. ['umoressr HPOUCXOKICHHS JKH3HU.
YcnoxxHeHHe JKMBBIX OPraHM3MOB Ha 3emiie B IPOLECCE HBOJIOIMH.
AHTpOTIOTEHE3 W ero 3aKkoHOMepHOocTH. JlokazaTenbCcTBa  pOJACTBA
YCJIOBCKAa C MIJICKOIIUMTAKOIIWUMH KHWBOTHBIMH. DKOIOTHYECKHE (baKTOpI)I
AHTPOIIOreHe3a:  YCJIO)KHEHHE  MOMYJISLMOHHOM  CTPYKTYpbl  BHJA,
M3TOTOBJIICHHE OPYAMH TPYyHa, HEPEXO] OT PACTHTEIHFHOTO K CMEIIAHHOMY
TUIly THUTaHWS, UCIOJb30BaHME OTrHA. [losiBIEHWE  MBICIUTENBHON
JIeITeNIbHOCTH M 4JICHOpa3JesibHOM peun. [IpomcxoxkieHne. JKOCHCTEMBI
[IpeameT 1 3a1a4n KOJIOTHH: y4eHHE 00 SKOJOTHUECKUX (haKTopax, yueHHe
0 cooOmecTBax OpraHM3MOB, YydeHHe O Owuoctepe. DKosOrHYECKHe
(haxTOpBI, 0COOCHHOCTH MX BO3JEHCTBHS. DKOJOIMYECKasl XapaKTepHCTHKa
Buaa. [Torsitue 06 skonornueckux cucremax. llenn muranus, Tpoduueckne
ypoBHU. buoreomeno3 kak 3kocucreMa. buocdhepa — rmobampHas
skocuctema. Yuenne B. U. Bepuaackoro o Omocdepe. Ponp XKuBBIX
opranm3smMoB B Owuocdepe. buomacca. buonorumdeckwmii KpyroBopoT (Ha
nmpuMepe KpyroBoporta yriaepojaa). OCHOBHbIE HANpaBICHHS BO3IEHCTBUS
yenoBeka Ha Omochepy. TpaHncopmaiusi eCTECTBEHHBIX JKOJIOTHUECKUX
cucreM. OcOOEHHOCTH arpoIKOCHCTEM (arpoueHo30B).

P,KP,VY

Ipumeuanue: T — mecmuposanue, P — nanucanue pecpepama, ¥ — ycmuuiii onpoc, KP — konmponvnas paboma

13




2.4.2. 3aHATHS CEMMHAPCKOT0 THIIA

— HE MPEyCMOTPEHBI

2.4.3. IlpakTnyeckue 3anaTus (JlaboparopHblie 3aHATHS)

dopma
HaumenoBanue
Ne HaumMeHoBaHNe NpaKkTHYECKHUX (J1a00paTOPHBIX) padoT TEKYLIEero

paiea KOHTPOJIsA
1 2 3 4

1. |Pa3mea 1. Uzyuenne 3akoHa COXpaHEHHST HMIYJIbCA W PEAKTUBHOTO
dusuka JIBUKCHUS.

N3mepenue BIaKHOCTH BO3AyXA.

Hzmepenne moBepXHOCTHOTO HATSKEHHS YKHIKOCTH.

Uzyuenne 3axona Oma asist ydacTKa L.

W3yuenue siBieHMs JIEKTPOMAarHUTHOW MHIYKLIUH.

2. |Pazpea 2. 3arps3HeHne BoIbl U crocoObl OYMCTKU Boabl. OmpeneneHue
Xumus JKECTKOCTHU BOJBI.

CocraBieHue >MEKTPOHHBIX U 3IEKTporpaduieckux Gopmyi
aTOMOB XMMHYECKUX 3JICMEHTOB.

O6mass xapaktepuctuka MeTayutoB. OOmas xapakrepucrtuka| IIP,V, JIP
TJIaBHBIX MOATPYIIII HEMETAJZIOB Ha IMTPUMEPE I'aJIOTCHOB.

OOm1as xapakTepuCTHKA YII€BOAOPOIOB.

CBoiicTBa W NPUMEHEHUE CHHUPTOB, KapOOHOBBIX KHUCIOT H
CJIOKHBIX 3(HUPOB.

3. |Pa3zpmex 3. JKuBas npupoja kak 00bEKT U3Y4YCeHHUS OMOJIOTHU.

BuoJsiorusi N3yueHue cTpoeHus: paCTUTEIBLHON U XKUBOH KIIETKU.

Opranusm — eauHoe 1enoe. MHoroobpasue OpraHu3MOB.
T'umore3sl IMPOUCXOXKJICHUA KU3HU.

TP, v, JIP

P, vy, JIP

2.44 Copep:xanue camocTosiTeJibHOH padorsl (IlpumepHasi TemMaTHka
pedeparToB)
Ilo usuxe
1 . Metpomnorus B npodeccun
2 ®usuka B podeccuu (3HaueHue GU3NKHU MPU OCBOCHUH MTPOdeccr)
3. IlorpeuHocTy U3MEpPEHU I
4. CKOpOCTH B IPUPOJIE U TEXHUKE.
5. lNanuneo Nanuneit — ocHOBaTENh TOYHOTO €CTECTBO3HAHMS
6. 3HaueHue oTKpbITUl ["anunes
7. Ucaak Hpr0TOH — co3aaTenb KJIacCUuYecKon pu3nku
8. Cuiibl B IPUPOJIE U TEXHUKE
9.YnpTpa3ByK U €ro UCMOJIb30BaHUE B MEJIULIMHE U TEXHUKE
10.PainoakTUBHBIE U3TYYEHUS U UX BO3JCHCTBHE HA )KUBbIE OPTaHU3MbI
1o xumuu
1.Baxxneiimue coeTMHEHUST METAUIOB M HEMETAJVIOB B MPUPOJIE U XO3SICTBEHHON
JIEATENBHOCTH YEJIOBEKA
2. [TpupoiHbIE HICTOYHUKH YTIE€BOIOPOAOB
3. BaxHeilmme coeIMHEHUS METAIUIOB U HEMETAJVIOB B IIPUPOE U XO3IMCTBEHHOMN
JIEATENBHOCTH YEJIOBEKA
4. KpucTtainnuecKkue peiieTky BeUECTB ¢ Pa3IMYHbIMU BUJIAMH XUMHYECKOU CBS3U
5. Ponb B KJIeTKE HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB
14




Ilo buonocuu

1.Bupycsl — B030yauTenu HHQPEKIIMOHHBIX 3a00IeBaHUI

2.Bupyc ummynoneduiura yenoseka (BUY). [lpodunaktuka BUU-undexnuu

3. 'eneTnueckue 3aKOHOMEPHOCTH CEICKIIH

4.Yuenue H.W. BaBuioBa o 1ieHTpax MHOT0OOpa3usi U MPOUCXOXKICHUS KYIbTYpPHBIX

pacTeHui

5.I'unoTe3pl NpOUCXOXKACHUSA KU3HU
6.I'mo6asibHbIe H3MEHEHUs B Onocdepe Mo BIUSIHUEM JIEATEIbHOCTH YeJIOBEKa

2.4.5 IlepeyeHb yueOHO-METOAUYECKOr0 O0ecmevyeHusl sl CAMOCTOATEIbLHOM
padoThHI 00yYaAOIIUXCH MO JUCHUIINHE

CamocrosaTensHasi paboTa ydamiuxcsi sBIsieTCs BakHelmedl ¢dopmoil yueOHO-
BOCITUTATENILHOTO Mpoliecca.

OcHOBHas 1eJib CaMOCTOATEIbHOM pabOThl MpPU M3YYEHUU JUCHUIUIMHBI —
3aKpeNUTh TEOPETHUYECKUE 3HAHUS, TIOJYUYEHHBIE B XOJ JICKIIMOHHBIX 3aHSITHHA, a TaKkKe
chopMHUpOBATh MPAKTUYECKHE HABBIKH IMOJATOTOBKU B 00JIACTH €CTECTBO3HAHMUSL.

CamocTositenpbHass paboTa ydaluxcs B MPOLECCE OCBOCHUS JUCUHUILIMHBI

BKJIIOYAcCT:

- U3y4YEHUE OCHOBHOM U IOTIOJHUTEIILHOMN JIUTEPATYyPHI 110 MPEIMETY;
- U3y4eHue (KOHCIEKTHUPOBAHWE) BOMPOCOB, BBI3BIBAIOIIUX 3aTPYIHEHUS MPU HX

U3YYCHHH,
- paboty ¢

ANEKTPOHHBIMH Y4eOHBIMU PECYpCaMU;

- U3yUYEHUE MATEPHUAJTIOB EPUOIUYECKOUN NIE€UYATH, UHTEPHET PECYPCOB;
- NOATOTOBKY K TECTUPOBAHUIO;

- IOJITOTOBKY K TIPAKTUYECKUM U JIaOOPATOPHBIM 3aHATHSM,

- BBIIIOJIHEHHUE JOMAIIHUX 3aJaHHuH.

HanmenoBanue
pasnesia, TeMbl

Ilepeyenb y4eOHO-MeTOANYECKOT0 OOecTieYeHUs AMCUMIIJIMHBI 110 BBINOJIHEHUI0
CaMOCTOSITeIbHOM padoThl

Pazgea 1. ®duszuka

MexaHuka

EcrectBo3nanue. 10 kimace. ba3ossiii ypoBens: yuebnuk / O. C. ['abpueinsu, U. I'. OctpoymoB,
H. C. Ilypeimesa, C. A. Cnaakos, B. Y. CuBornazos. - 4-e uzn., crep. - Mocksa : Jlpoda,
2016. - 335 c.

EcrectBo3nanue. 11 xiacc. ba3oseiii ypoBHb: yuebuuk / O. C. I'adpuemsn, 1. I'. OctpoymoB,
H. C. Iypsimresa u mp. - 2-e u3., ucnp. - Mockgsa: [Ipoda, 2017. - 334 c.

Ierenmun, A.JI. EctectBo3HaHme: ydeOHOe mOCOOHME M CTYIEHTOB OOpa3oBaTEIbHBIX
yapexxaeHuit cpennero npodeccruonansHoro obpasosanms / A. JI. [lerenun, T. H. Naesa, A. JI.

bpennep. - M. : DOPYM, 2018. - 254 C

MounekynapHas
¢n3nka
TePMOJUHAMHKA

EctectBoznanue. 10 kmacc. ba3oblii ypoBeHs: yueonuk / O. C. I'abpuensn, U. I'. Octpoymos,
H. C. IlypermeBa, C. A. Crnankos, B. . CuBormna3os. - 4-e u3z., crep. - Mocksa : Jlpoda,
2017.-335c.

EcrectBo3nanue. 11 knacc. ba3osblii ypoub: yueonuk / O. C. I'abpuensn, 1. I'. Octpoymos,
H. C. Ilypsimesa u ap. - 2-e u3f., ucnp. - Mocksa: Jpoda, 2017. - 334 c.

Ierenmun, A.JI. EcrectBo3HaHme: yueOHoe mocoOue Iyl CTYAEHTOB 00pa3oBaTeNbHBIX
yupexaeHuii cpeanero npodeccronansHoro oopasosanus / A. JI. lerennn, T. H. T'aesa, A. JI.
Bpennep. - M. : DOPYM, 2018. - 254 c

BHCKTPO}_II/IHaMI/IKa

EcrecrBo3nanme. 10 knacc. bazosslit ypoBens: yueonuk / O. C. 'abpuensn, U. I'. Octpoymos,
H. C. IlypermeBa, C. A. Cnankos, B. . CuBormnazos. - 4-e u3z., crep. - Mocksa : Jlpoda,
2017.-335c.

EctectBoznanue. 11 knacc. bazoBbiit ypoBHb: yuebnuk / O. C. I'abpuensn, U. I'. Octpoymos,
H. C. IlypsiieBa u ap. - 2-e u3f., ucnp. - Mocksa: JIpoda, 2017. - 334 c.

Ilerenun, A.JI. EctectBo3HaHme: ydeOHOe mOCOOHME AN CTYAEHTOB O0pa3oBaTEIbHBIX

yapexaeHni cpennero npogeccruonansHoro oopasosanmst / A. JI. Ilerenun, T. H. INaesa, A. JL.

15




Bpennep. - M. : DOPYM, 2018. - 254 ¢

Crpoenue atoma u
KBaHTOBas (hH3HMKa

EcrectBo3nanue. 10 knacc. basoseiii yposens: yueOnuk / O. C. ['abpueinsn, U. I'. OctpoymoB,
H. C. Ilypsimesa, C. A. Crnaakos, B. 1. CuBorna3os. - 4-¢ usg., crep. - Mocksa : [lpoda,
2016. - 335 c.

EcrectBo3nanme. 11 xmacc. basosernit ypoBHb: yaeonuk / O. C. 'abpuensan, U. I'. Octpoymos,
H. C. [lypsimesa u np. - 2-e u3z., uctp. - Mocksa: [Ipoda, 2017. - 334 c.

Ierenmun, A.JI. EctectBo3HaHme: ydeOHOe mOCOOHME M CTYIEHTOB OOpa3oBaTEIbHBIX
yapexkaeHui cpennero npodeccruonansHoro oopazosanus / A. JI. Ilerenun, T. H. 'aesa, A. JI.
Bpernep. - M. : ®OPYM, 2018. - 254 c.

Paszgen 2. Xumus

OcHOBHBIE
IOHATHS ¥ 3aKOHBI
XAMUU

EcrectBo3nanue. 10 knace. basossiii ypoBeHs: yuebnuk / O. C. ['abpueinsn, U. I'. OctpoymoB,
H. C. Ilypsimesa, C. A. Cnaakos, B. 1. Cuornasos. - 4-¢ usg., crep. - Mocksa : [poda,
2017.-335c.

EcrecrBo3nanme. 11 xnacc. ba3oseiit ypoBHb: yueonuk / O. C. I'abpuensn, U. I'. Octpoymos,
H. C. [lypsimesa u np. - 2-e u3z., uctp. - Mocksa: [Ipoda, 2017. - 334 c.

UkonnukoBa,H. . KoHuenuuu COBPEMEHHOTO €CTECTBO3HAHWs [DNEKTpoHHbBIH pecype] :
yueb. nocobue / H. Y. MUkonnukoBa. — M. : IOnutu-Jlana, 2018. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

Boga. PactBopsl

EcrectBo3nanue. 10 kinacc. ba3ossiii ypoBens: yuebnuk / O. C. ['abpueinsu, U. I'. OctpoymoB,
H. C. Ilypsimesa, C. A. Crnaakos, B. 1. CuBorna3sos. - 4-¢ usm., crep. - Mocksa : Jlpoda,
2017.-335c.

EcrectBo3nanme. 11 xmacc. ba3osernit ypoBHs: yuebnuk / O. C. I'abpuemnsn, U. I'. Octpoymos,
H. C. Ilypsimesa u np. - 2-e u3z., uctp. - Mocksa: [poda, 2017. - 334 c.

Hxonnukosa,H. Y. Konuenmnuu coBpeMEHHOT0 €CTECTBO3HAHUS [ DNEKTPOHHBIN pecypc] :
yuae6. mocobue / H. U. Ikonnukosa. — M. : FOruTH-/lana, 2018. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

EcrectBo3nanme. 10 kmacc. bazoseriit ypoBens: yueOnuk / O. C. ['abpuensn, U. I'. Octpoymos,
H. C. Ilypemmesa, C. A. Cragkos, B. . CuBormazos. - 4-e¢ m3n., crep. - Mocksa : [poda,
2017.-335c.

Xumueckue EctectBo3nanue. 11 xiacc. ba3oseiit ypoBHb: yuebnuk / O. C. I'abpuemnsn, U. I'. OctpoymoB,
peaKmi H. C. [Typsimiesa u ap. - 2-e u3., ucnp. - Mockga: [Ipoda, 2017. - 334 c.

Nkonnukosa,H. N. Konneniuu coBpeMEHHOTO €CTeCTBO3HAHUS [ DIEeKTPpOHHBIN pecypc] :

yue0. nocobue / H. U. Ukonnukosa. — M. : FOuuTu-/lana, 2018. — 287 c. — ISBN 978-5-238-

01421-0. — URL:

EcrectBo3nanme. 10 kmace. bazoseiit ypoBeHs: yueOnuk / O. C. 'abpuernsH, U. I'. OctpoymoB,

H. C. Ilypemmera, C. A. Cragkos, B. . CuBormasos. - 4-e m3n., crep. - Mocksa : [poda,

2017.-335c.

HMei:f;i;: EcrectBo3nanme. 11 kmacc. ba3oBenii ypoBHb: yueOnuk / O. C. I'abpuemnsn, U. I'. Octpoymos,

H. C. [lypsimesa u np. - 2-e u31., uctp. - Mocksa: [Ipoda, 2017. - 334 c.

Hxonnukosa,H. Y. KoHuenuum coBpeMeHHOT0 €CTECTBO3HAaHUSA [ DIEKTPOHHBIN pecypc] :

yue0. nocobue / H. U. Ukonnukosa. — M. : FOuuTu-/lana, 2018. — 287 c. — ISBN 978-5-238-

01421-0. — URL:

EcrectBo3nanue. 10 kimacc. ba3ossrii ypoBens: yuebnuk / O. C. I'abpuensn, 1. I'. OctpoymoB,

H. C. Ilypeimesa, C. A. Cnaakos, B. Y. CuBornazos. - 4-e uzn., crep. - Mocksa : Jlpoda,

2017.-335c.

VIIeROIOPOTBI EcrectBo3nanue. 11 xiacc. ba3oseiit ypoBHb: yuebuuk / O. C. I'adpuemnsn, U. I'. OctpoymoB,

H. C. IlypsiieBa u ap. - 2-e u3f., ucnp. - Mocksa: JIpoda, 2017. - 334 c.

Hkonnuxosa,H. 1. KoHnennuu coBpeMeHHOro eCTeCTBO3HAHUS [ DIEKTPOHHBIN pecypc] :

yue6. mocobue / H. U. Ukonnukosa. — M. : FOnutH-/lana, 2018. — 287 c. — ISBN 978-5-238-

01421-0. — URL:

EcrecrBo3nanme. 10 knacc. bazosslit ypoBens: yueonuk / O. C. 'abpuensn, U. I'. Octpoymos,
Kucnopoacomepika 12{01(73 1'[3};1)551CmeBa, C. A. Cnankos, B. . CuBornazos. - 4-¢ u3n., crep. - Mocksa : [Ipoda,
e u EctectBoznanue. 11 kmacc. ba3osblit ypoBHb: yuebnuk / O. C. I'abpuensn, U. I'. Octpoymos,
a30TCONCPKAMMC ¢y IlypsiteBa u ap. - 2-e u3f., ucnp. - Mocksa: [Ipoda, 2017. - 334 c.

OpraHMvecK1e Nxonnnkosa,H. V. KoHlienumy coBpeMeHHOTO €CTeCTBO3HAHNUS [ DIeKTPpOHHBIN pecypce] :
BCIIECTBA

yue0. mocobue / H. N. Ukonnukosa. — M. : FOuuTu-/ana, 2018. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

XuUMUS 1 )KU3Hb.
Xumust B ObITY

EctectBoznanue. 10 kmacc. bazoBeiit ypoBens: yuebnuk / O. C. I'abpuensH, U. I'. Octpoymos,
H. C. Ilypeimesa, C. A. Cnaakos, B. Y. CuBornazos. - 4-e¢ uza., crep. - Mocksa : Jlpoda,
2017.-335c.
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EcrecrBo3nanue. 11 xnacc. basossiit ypoBHb: yueonuk / O. C. I'abpuensn, U. I'. Octpoymos,
H. C. Ilypsimiesa u ap. - 2-¢ u3f., ucnp. - Mocksa: JIpoda, 2017. - 334 c.

Wkonnukosa,H. 1. KoHnemnmm coBpeMeHHOTO eCTeCTBO3HAHMUS [ DIIEKTPOHHBIA pecypc] :
yuae6. mocobue / H. U. Uxonnukosa. — M. : FOrutH-/lana, 2018. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

Pasznen 3. BuoJsorus

EcrectBo3nanme. 10 kmacc. bazoseriit ypoBens: yuebnuk / O. C. 'abpuernss, 1. I'. Octpoymos,
H. C. Ilypsimesa, C. A. Crnaakos, B. 1. Cuornasos. - 4-¢ usg., crep. - Mocksa : Jpoda,
2017.-335c.

EcrecrBo3nanme. 11 xnacc. ba3oseiit ypoBHb: yueonuk / O. C. I'abpuensn, U. I'. Octpoymos,
H. C. IlypsleBa u np. - 2-e u3a., ucnp. - Mocksa: /Ipoda, 2017. - 334 c.

Crpenbhuk,O. H. EcrecTBo3Hanue [DnekTpoHHbIH pecype]: yueoHoe mocobue aus CITO / O.
H. Crpenpuuk. — M. : UsnarensctBo FOpaiit, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F5844#page/1

MeToapl NO3HAHUSA
B OmoJiornu

EcrectBo3nanme. 10 kmacc. bazoseiit ypoBens: yuebnuk / O. C. 'abpuernss, 1. I'. Octpoymos,
H. C. Ilypemmesa, C. A. Cragkos, B. . CuBormazos. - 4-e m3n., crep. - Mocksa : [poda,
2017.-335c.

Kunerka EcrectBo3nanme. 11 xmacc. ba3osernit ypoBHs: yuebnuk / O. C. I'abpuemnsn, U. I'. Octpoymos,
H. C. Ilypsimesa u np. - 2-e u31., uctp. - Mocksa: [poda, 2017. - 334 c.

Crpenbhuk,O. H. EcrecTBo3Hanue [DnekTpoHHbIH pecypc]: yueoHoe mocobue s CI1O / O.
H. Crpensauk. — M. : U3parensctBo IOpaiit, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F5844#page/1

EcrectBo3nanue. 10 kinace. ba3oserii yposens: yueonuk / O. C. ['abpueinsu, U. I'. OctpoymoB,
H. C. Ilypsimesa, C. A. Cnaakos, B. U. CuBorna3sos. - 4-¢ usm., crep. - Mocksa : Jlpoda,
2017.-335c.

EcrectBo3nanue. 11 xiacc. ba3oseiit ypoBHb: yuebnuk / O. C. I'adpuemnsn, U. I'. Octpoymos,
H. C. [lypeimesa u ap. - 2-e u3z., uctp. - Mocksa: [poda, 2017. - 334 c.

Crpenpruk,O. H. EcrecTBo3Hanme [DnekTpoHHEI pecypce]: yaedHoe mocobue mus CIIO / O.
H. Crpensuuk. — M. : U3patensctBo FOpaiit, 2017. — 223 c. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1

Opranusm

EctectBo3nanme. 10 kmacc. bazoBsrit ypoBens: yuebnuk / O. C. I'abpuensy, U. I'. OctpoymoB,
H. C. Ilypemmera, C. A. Cragkos, B. . CuBormasos. - 4-e m3n., crep. - Mocksa : [poda,
2017.-335c.

Bun EcrectBo3nanue. 11 xiacc. ba3oseiii ypoBHb: yuebuuk / O. C. I'adpuemnsn, U. I'. OctpoymoB,
H. C. Iypsimresa u ap. - 2-e u3., ucnp. - Mockga: [poda, 2017. - 334 c.

Crpenbhuk,O. H. EcrecTBo3HaHUE [DNEKTpOHHBIN pecypc]: yuedHoe nmocodue nist CI1O / O.
H. Crpensauk. — M. : UsparensctBo IOpaiit, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F5844#page/1

EcrectBo3nanue. 11 xiacc. ba3oseiit ypoBHb: yuebuuk / O. C. I'adpuemnsn, U. I'. OctpoymoB,
H. C. [lypsimesa u np. - 2-e u31., uctp. - Mocksa: [poda, 2017. - 334 c.

Crpenpruk,O. H. EcrecTBo3HaHme [DnekTpoHHEIH pecypce]: yaeoHoe mocobue ast CIIO / O.
H. Crpensuuk. — M. : UsparensctBo FOpaiit, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1

DKOCHUCTEMEI

Kpome nmnepeuncieHHbIX HMCTOYHHMKOB Yy4YalIUiCs MOXET BOCIOJIb30BAThCA
MOKMCKOBBIMH cUCTeMaMH ceTu IHTepHeT 1o TeMe caMOoCTOATENbHOM paboThlI.

s OCBOCHHUS  JIUCUHUILIMHBI u CaMOCTOSITEIIBHOTO BBITIOJTHEHUS
NPEyCMOTPEHHBIX Y4eOHOM MpOrpaMMOi Kypca 3aJaHuii MOXKET OBITh HCIOJIB30BAHO
cienyromniee yueOHO-METOIMYecKoe 00ecTieueHHE:

-METOANYECKHEe PEKOMEHAIMH K BBIMOJIHEHHIO J1a00paTOpHBIX paboT;
-METOINYECKHE PEKOMEHJAIIMM K CAMOCTOSITENIbHON padoTe.

Hauanom opranuzaiuu 1000 caMOCTOSTETbHONU PadOThI TOMHKHO ObITh IPUBUTHE
HaBBIKOB M YMEHHUH TI'PaMOTHOM pabOThl ¢ y4eOHOW M HAydyHOW JMTEpaTypol. ITOT
IPOLIECC, B TEPBYIO OUYEPElb, CBA3aH C HAXOXKACHHEM HEOOXOOUMOW AJis YCIEIIHOIOo
OBNAJICHUSI Y4eOHBIM MaTepuajoM JIMTEpPaTypol. Ydyamuiicss JODKEH  yMETb
NOJIB30BATHCS (POHIAMH OMOIMOTEK U CIIPABOYHO-OMOIHOrpadnuecKuMU U31aHUSIMU.
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https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1

3. OBPA3OBATEJ/IBHBIE TEXHOJIOT' A

JI7ise M3ydeHus] €CTeCTBO3HAHMS IPEIyCMAaTPUBACTCS MCIOJIb30BaHUE B Y4COHOM
npolecce AaKTUBHBIX W HMHTEPAKTUBHBIX  (OPM  TPOBEACHUS AYAUTOPHBIX U
BHEAYJUTOPHBIX 3aHATUH C IENbI0 (OPMHUPOBAHUS U Pa3BUTHA TPOPECCHOHATBHBIX
HaBBIKOB 00 YYaIOITIXCS.

B mpomiecce 00ydeHusT IPUMEHSIOTCS 00pa30BaTEIbHBIE TEXHOJIOTHH JIMYHOCTHO-
NeATeTbHOCTHOTO,  pa3BUBaIOlero W mpobiemHoro  oOydenus.  OOsi3areneH
7a00paTOPHBIN MPAKTUKYM I10 pa3ieaM JUCIIHILTHHBI.

B yueOHOM mporecce Hapsmy C  TPaJAMIMOHHBIMH  00pa3oBaTeIbHBIMHU
TEXHOJIOTUSIMA ~ HWCIIOJIB3YIOTCS. ~ KOMIBIOTEPHOE  TECTUPOBAHHWE,  TEMAaTHUYECKUC
NPE3CHTAINH, MHTCPAKTUBHBIC TEXHOJIOTHH.

3.1.00pa3oBaTesibHbIE TEXHOJOTHHU NIPH NPOBEICHUM JEKIM

Kou.
Ne Tema Buabl npuMensieMbIX 00pa30BaTeIbHbIX TEXHOIOTHIA
yac
1. | Mexanuka AynuoBu3yasbHas TEXHOJIOTHS, IPOOJIEMHOE U3JIOKCHHE 2*
MouJekynspHas Gu3nKa U
2 yp b [IpobneMHOE H3TIOKEHHE 2
TEPMOAMHAMHKA
3 | DaexkTpoauMHaMHKa [IpobnemHOE M3IOXKCHNE 4
CtpoeHue aToMa M KBAaHTOBAast
4 AynroBHu3yalibHasi TEXHOJIOTHsI, TPOOJIEMHOE U3JI0KEHUE 2
(puzuka
5 | OCHOBHbIC IOHSTHS H 3AKOHBI AyanoBu3yanbHas TEXHOJIOTHS, TPOOIIEMHOE U3II0KEHHE, %
XHMHH JeKLHSA - TUCKycCus™
6 | Boaa.PacrBopsl [IpobremMHOE H3TIOXKEHNE 2
7 | XuMHYecKHe peaKiuu AyanoBusyajbHasi TEXHOJOTHUS, TPOOIEMHOE U3II0KEHUE 2
8 | Meranibl H HEMETAJLIbI [pobneMHoOe H3I0XKCHUE 2
Yraesoaopoasl
9 Aopoa [IpobneMHOE H3TOKEHHE 2

Kuciopoaconep:kamue u
10 | asorcoaep:kamue AynuoBu3yanbHasi TEXHOJIOTHUS, JICKIHS-TUCKYCCHUST* 4*
OpraHuvecKHe BellecTBa

XuMus ¥ )KU3Hb. XUMHS B
11 [IpobiieMHOE U3I0KCHHE 2
ObITY

AyI[I/IOBI/ByaJ'ILHaH TCXHOJIOT' U, HpO6J’I€MHOC H3JI0KCHUC,

12 | Metoas! no3Hanusi B 61os10run ¥ 2*
JIEKIIUS - TUCKYCCHS

13 | Kaerka AynuoBu3yanbHas TEXHOJIOTHS, TPOOIEMHOE H3JI0KCHHE 4

14 | Opranusm Ipo6neMHOE M3I0KEHUE 4

15| Bun AynuoBH3yasbHasi TEXHOJIOTHUS, IPOOIIEMHOE H3II0KCHHE 2

16 | Dxocucremsl AynuoBu3yanbHas TEXHOJIOTHS, IPOOIEMHOE H3JI0KCHHE 2*

HUroro o kypcy| 38

B TOM YHCJIe HHTepakTuBHOE 00y4yenue*| 10
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3.2. O0pa3oBaTe/bHbIe TEXHOJIOTUH MPH NPOBEIEHNU NPAKTHYECKUX 3aHATHI

(;1abopaTopHbIX padoT)

Ne | Tema 3ausTus Buasl npuMeHsieMbIX 00pa30BaTeIbHBIX Kou.
TeXHOJI0THii yac
1 |V3y4yeHue 3aKkoHA COXpAaHEHUS UMITYJIbCA U JlMcKyccHst O TEOPETHUECKUM BOIIPOCaM. 2
PEaKTHUBHOTO JABMKECHUS Pewienve 3a1a4 MHANBUTYaTBHO

2 |H3mepeHne BIaKHOCTH BO3IyXa Kpyrabiii cToa no TeOpeTHYECKUM BOIIpOCam 2
Pemenne 3aga4 HHANBUYaTbHO

3 |H3mepeHne MOBEPXHOCTHOTO HATSHKCHUS J¥cKyccust o TEOPEeTHIECKUM BOIIPOCaM 2*

KHUJKOCTH Pemenne 3a1a4 MHANBUAYATBHO C TPYNIOBBIM
00CyXIeHUEM

4 | M3yuenue 3akoHa OMa aJIst yyacTKa LEnH [pecc-koH(pepeHus M0 TEOPETUIECKUM 2*
BOIIPOCAM.

Pewienue 3amau ManbIMu rpynmnamMu
5 |M3yueHne ABICHUS IEKTPOMarHUTHON Urposoe 3ansTHE Ha MOozeaX. Pemenue 3anaq 2
WHIYKIUH
6 |KonrpossHas pabota no reme «DPuznkar Pemenne 3a1a4 HHANBUTyaTBHO 2
7 |3arps3HeHHE BOJBI 1 CIOCOOBI OYMCTKHU BOJIBI. JlMCIyT 10 TEOPETUIECKUM BOIIPOCaM 2%
OnpeeneHne KeCTKOCTH BOIbI Pewienve 3aau MHAMBUIYAIBHO C TPYNIIOBBIM
00CYXICHUEM UTOTOB
8 | CocraBneHue 3JI€KTPOHHBIX U JlMcyT 1o TEOpETUYECKUM BOIIPOCaM 2*
anekTporpaguyeckux GopMys aTOMOB Pewienve 3aau MHANBUIYAIBHO C TPYNIIOBBIM
XUMHUYECKHX JIEMEHTOB 00CYXZIEHHEM UTOTOB

9 | OOmas xapakTepucTuka MetamtoB. O0mas Macrep-Kiacc CenranucTa, padota MaJbIMI 2
XapaKTePUCTHKA IJIABHBIX MOATPYII HEMETAIIIOB | TPYIITAMH
Ha pUMEpE TAIOTCHOB.

10 | Obmrast XxapaKTepUCTHKA YTICBOAOPOIOB JuciyT 1o TeOpETUIECKUM BOIIPOCaM 2
Pewienue 3a1au MHANBUIYAIBHO C TPYIIOBBIM
00CYXICHUEM UTOTOB

11 | CgoiicTBa U MpUMEHEHHUS CIIUPTOB, AHanmn3 KOHKPETHBIX CUTyalui 2

KapOOHOBBIX KHCJIOT M CJIOXHBIX 3(HPOB.

12 |KonTtponbHast paboTa 1o TeMe «XUMHUSD» Pemenne 3a1a4 MHANBUTyaTBHO 2

13 | XKuBas mpupoa Kak 00bEKT H3ydeHHsT OHOIOTHH | JIUCKYCCHS TI0 TEOPETHYECKIM BOTIPOCaM 2*
Pemenve 3a1au MHANBUYAIBHO C TPYNIOBBIM
o0CyxIeHueM

14 | zyuenne CTpoeHUS paCTUTENBHON U )KUBOTHOW | AHAIM3 KOHKPETHBIX CUTYaIHi 2

KJIETKH
15 | Oprammsm — equnOe nenoe. MHOroo6pasue Pemenne cuTyaTHBHBIX ¥ IPOU3BOACTBEHHBIX 4*
OpPraHu3MOB 3aaq
16 |'urmoTe3sl MPOUCXOXKICHUS KU3HHU. AHanu3 KOHKPETHBIX CUTyalui 2%
17 |KourtponsHas paboTa no reme «bromorus» WunuBuayansHoe penienue 3aaaq 2
Hroro o Kypcy 34
B TOM YHCJI€ HHTEPAKTHBHOE 00yueHne™ 14*
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4. YCJIOBUSA PEAJIU3ALIMU ITIPOTPAMMBI YYEBHOU JUCIATIIMHBI

4.1 MartepuajabHO-TeXHHYeCKasi 0a3a, He0OX0aAMMAst JIsl OCYIIeCTBJIEHUSI
00pa3oBaTeJIHLHOIO NMPoIecca Mo JUCIHUIITHHE

Peanmmzanus ydyeOHOW muctmminHbl EcTecTBo3HaHME TpeOyeT HaIM4uus y4eOHOTO
KaOMHEeTa Ui MPOBEICHUS TCOPETUYCCKMX W MPAKTHUYECKUX 3aHATHA M J1aOOpaTOPHUIO
COOTBETCTBYIOLIETO PODUIIS.

Peammzanmss ~ y4eOHOW ~ JUCHUIUIMHBI ~ OCYIIECTBIIICTCS B CIICIHUAIBHO
000pyTOBAaHHOM KaOWHETE €CTeCTBEHHOHAYYHBIX JUCIUIUIMH, KOTOPBIA BKIIIOYACT B
ceost:

- MYJIbTUMEIIA KOMIUICKT (MYJIbTHMEINAIIPOCKTOP U 3KPaH),
- KOMITHIOTED,

- J0CcKa ydeOHas,

- yaeOHast MeOelb.

Y4eOHO-MeTOIHYECKOe 00ecTieyeHme:

PaGouas yueGHas nmporpamMma

@oH/ OLIEHOYHBIX CPEJICTB

YueOHMKH

Metoandeckue pa3pabOTKH K 3aHITHAM

JnmakTiueckuid pa3gaTOuHbIN MaTeprall

KapTouku-3aganus, TECTOBbIC 3aJaHUS

JleMoHCTpaImoHHbIE MaTepHAIIbl (MYyJIbIUMEIUIHHBIC TPE3CHTAIINHN, BUICOPUIHLMBI)
KomrmiekT yueOHO-HaTIAIHBIX TOCOOUH TI0 (PU3UKE, XUMUHU, OUOJIOTUH
KoMruiekT mopTpeToB yueHbIX

MexayHapoiHasi CUCTEMa U3MEPEHUS €TUMHUI]

KoMIuTeKkThl IeMOHCTPAIIMOHHBIX MPUOOPOB

KommuiekTsl mpubOpoB /17151 IpOBEAEHUS JIa0OPATOPHBIX U MPAKTUYECKUX padboT
KoMmiekTsl miakaToB

DJIeKTPOHHBIE ydeOHbIe TOCOOUS 1Mo (PU3UKE, XUMHH, OUOTIOTHH

4.2 TlepeyeHb HEOOXOAMMOIr0 MPOrpaMMHOI0 o0ecneyeHust
1. 7-zip (;unensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mumeH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (mueH3us -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache Open Office (munensus - http://www.openoffice.org/license.html)

5. Free Commander (mueH3us
https://freecommander. com/ru/%dO%bb%dO%b8%d1%86%d0%b5%d0%bd%d0%b7%d
0%h8%d1%8f/)

6. Google Chrome (mueH3us -

https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (B cBo60aHOM J0CTYTIE)
8. Mozilla Firefox (uuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HEPEYEHb OCHOBHBIX 1 JONNOJHUTEJIbBHBIX
NHOOPMAIMOHHBIX UCTOYHUKOB, HEOBXOJINUMBIX I
OCBOEHUI TNCHUITIJIMHBI

5.1 OcHoBHas JuTEpaTypa
1. EcrectBo3nanue. 10 kmacc. ba3oBsiit ypoBens: yueonuk / O. C. I'abpuensu, U. T
Octpoymos, H. C. Ilypsimena, C. A. Cnankos, B. Y. CuBornaszos. - 4-e u3z., crep. -
Mocksa : JIpoda, 2017. - 335 c.

2. EcrectBo3nanue. 11 kmacc. ba3osbiit ypoBHb: yueOnuk / O. C. I'abpuensu, U. T
Octpoymos, H. C. IlypermieBa u ap. - 2-e u3., ucnp. - Mocksa: [[poda, 2017. - 334 c.
3. Ortroukuit, I'. I1. EcrecTBo3HaHue [DneKTpOHHBINA pecypc]: y4eOHUK U MPAKTUKYM

s CITO / T, I1. Otroukwuit ; mox pea. I'. H. Ky3eMenko. — M. : U3marensctBo FOpaiit,
2017. — 380 c. —URL.: https://biblio-online.ru/viewer/F5581E9D-E64A-4BD4-B1DF-
0CC14DE1DD5A#page/1

5.2 lonosiHUTeJIbHAS JIUTEPATypa

1. UkonnukoBa,H. M. KoHuenuuum coBpeMEHHOr0 €CTECTBO3HAHUSA [IDJIEKTPOHHBIN
pecypc] : yue6. mocooue / H. . UkonaukoBa. — M. : IOuuTn-/lana, 2018. — 287 c. —
ISBN 978-5-238-01421-0. - URL:
http://biblioclub.ru/index.php?page=book_view red&book id=115158

2. Crpenpauk,0. H. EcrecTBOo3HaHME [DNEKTpOHHBIN pecypc]: ydeOHOE mocodue st
CIIO / O. H. Crpenpnuk. — M. : UsnmarensctBo IOpaiit, 2018. — 223 ¢. - URL:
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F584#page/1

3. KoHmenuuu cOBpeMEHHOTO €CTECTBO3HAHUSA[ DJIEKTPOHHBIN pecypc]: : YUeOHUK At
CIIO / B. H. JlaBpunenko [u ap.] ; mox pea. B. H. Jlapunenko. — 5-e uz ., nmepepad. u
non. — M. : HzpmaremsctBOo IOpaiit, 2018. — 462 c. - URL: https://biblio-
online.ru/viewer/EA2D2BD2-229D-4C25-A93C-11677DFEO04E7#page/1

4. Cwmupnoa, M. C. EcrecTBo3HaHue [DNEKTPOHHBIM pecypc]: yueOHUK U MPaKTUKyM
mist CIIO / M. C. CmuproBa, M. B. HexmomoBa, T. M. CmupHoBa. — M. :
WNznarensctBo  FOpaiit, 2016. — 363 c¢. - URL: https://biblio-
online.ru/viewer/DABC105B-3C8A-41D2-87C8-DF9A5014641A#/

5.EctecTBO3HaHME [DNEKTPOHHBINM pecypc]: yuebnoe mocobue / T.I1. Tpymmuna, O.E.
Caenko, O.B. Apytionsd. — Mocksa : KnoPyc, 2017. — 364 ¢. — CIIO. - URL:
https://www.book.ru/book/921621/view2/1

5.3 llepuoanueckue U3IaHUS

1. Bompocs! ectectBo3nanus. — URL: https://e.lanbook.com/journal/2310#journal_name
2. Y4eOHbIH 3KcIeprUMeHT B oOpa3oBanun. — URL:
https://e.lanbook.com/journal/2335#journal_name
3nanue-cuna. — URL: http://biblioclub.ru/index.php?page=journal_red&jid=220412.
Ksautuk. — URL.: https://e.lanbook.com/journal/2409#journal_name
5. Hayxka u xus3nb. — URL:

http://biblioclub.ru/index.php?page=journal _red&jid=441231.

> W
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5.4. IlepeyeHn pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHEeT», HE00XOAUMBIX JJIA OCBOCHHS AU CHUIINHbBI

ObC «Ynusepcurerckas oudmmoreka ONLINE». — URL: www.biblioclub.ru

ObC m3narenbcrBa «Jlanb». — URL: https://e.lanbook.com

OBC «lOpaiit». — URL.: http://www.biblio-online.ru/

9BC «BOOK.ruy https://www.book.ru

9bC «ZNANIUM.COM» www.znanium.com

DNEeKTPOHHBII KaTajor Hayunoi OnOIMOTEKN KyoI'Y. —
RL http://212.192.134.46/MegaPro/Catalog/Home/Index

Hayunas JIEKTPOHHAS O6ubauoreka (H3b) «eLibrary.ru». -
URL:http://www.elibrary.ru
8. «Jlexkropuym TB». - URL.: http://www.lektorium.tv/
9. Haunonanenas snektponnas oudnauorexa «HOby. - URL:http://H30.pd/
10. KuGepJlennnka: HayJIHas AJIEKTPOHHAS oubmroTeka. — URL.:
http://cyberleninka.ru/
11. EnpunHoe OKHO JocTyma K oOpa3oBarelnbHbIM pecypcam : (enepanpHas HC
cBoboaHoro pocrymna. — URL: http://window.edu.ru.
12. CnpaBodHO-TIpaBOBas cucremMa «KoHcynbrant [Tmroc» - URL
http://www.consultant.ru

NCcou,~kwbhE
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6. METOAUYECKHUE YKA3AHUSA OBYYAIOLIUMCHA ITO
OCBOEHMUIO JUCHHUIIJINHBI

OOyuaromuecst Juisl MOJIHOLIEHHOTO OCBOEHMsI yueOHOro kypca «EcTecTBo3HaHUEY
JOJDKHBI  COCTAaBJISITh KOHCIEKTHl Kak IpU MPOCITYIIMBAHUU €r0 TEOPETUUYECKOU
(JIEKIMOHHOM) YacTH, TaK M IPU MOATOTOBKE K MPAKTUYECKUM 3aHATUAM. JKenarenbHo,
4yTOObl ~ KOHCHEKThl  JIEKIMH W  CEMUHApOB  3allUCBIBAJINCh B  JIOTMYECKOU
MOCJIEIOBATEIbHOCTH U3YUEHHUS Kypca U COAEPKAINCh B OAHOM TeTpaau. ITO 00eCeuuT
OoJiee MOJNHYIO MOATOTOBKY, KaK K TEKYIIMM y4Y€OHBIM 3aHSTHUSAM, TaK U CECCUOHHOMY
KOHTPOJIIO 3HAHUM.

CamocrosarenpHass  pabora  sABiIseTcd  BaxkHedmed  ¢opmolr  yueOHoO-
NO3HABaTeNIbHOTO mpouecca. Llenp 3aganuii 11 caMoCTOATENbHON paboThl — 3aKPENUTh
U pacIIUpUTh 3HAHMS, YMEHHs, HaBbIKM, NPUOOPETEHHBIE B pe3yJbTaTe H3yUEHUs
JUCLUIUIMHBI; OBJIAJETh YMEHUEM HCIIONb30BaTh MOJTYYEHHBIE 3HAHUSA B NPAKTUYECKON
paboTe; MOTy4UTh NEPBUYHBIE HABBIKU MPO(ECCUOHATIBHOMN 1E€ATEIbHOCTH.

Hauanom opranuzamnuu r000i caMOCTOSTEIbHONU pabOThI 10JIKHO OBITh IPUBUTHE
HAaBBIKOB M YMEHHH TpaMOTHOW paboThl ¢ y4eOHOM W HayyHOW auTeparypoi. DTOT
npouecc, B MEPBYI0 OYEpPEIb, CBSI3aH C HAXOKJIECHHEM HEOOXOJUMOM ISl YCHEIIHOTO
OBJIaJIEeHUS] Y4eOHbIM MaTEpHAJIOM JIMTEPATYpOu. YUaluiicss JOHKEH W3YYUTh CIHCOK
HOPMAaTUBHO-TIPABOBBIX AKTOB M HSKOHOMMYECKOW JINTEpPaTypbl, PEKOMEHIYEMbIH I10
y4eOHOM JUCUUIUIMHE; YMETh TIOJIb30BaThCsl (QOHAAMH OHOIMOTEK M CIPaBOYHO-
oubauorpad@uuecKUMH U3TaHUSIMH.

3amaHus A7 CaMOCTOATENbHOM pa0OThl BBIOJHSIOTCS B MUCHBMEHHOM BHJE BO
BHEayJUTOpHOE BpeMmsi. Pabora 0KHA HOCUTH TBOPUECKUHM XapakTep, IPU €€ OLIEHKE
npenojaBaTesib B IEPBYI0 O4Yepelb OLEHMBAET OOOCHOBAHHOCTh M OPUTHMHAIBHOCTH
BbIBOJIOB. B mucbMeHHON paboTe mo Teme 3aJaHusl Y4Yalluics JOJKEH IOJHO U
BCECTOPOHHE PacCMOTPETb BCE AaCHEKThl TEMbI, YETKO Cc(OpMynIupoBaTh U
apryMEHTHpOBATh CBOIO IO3UIUIO MO HCCIEIyeMbIM BompocaM. BbIOOp KOHKPETHOTro
3alaHusd U1 CaMOCTOSITENIbHOM — paboThl  MPOBOJAUT  IMpernojaBareib, BeAyIIUN
IPAKTUYECKUE 3aHATHS B COOTBETCTBMM C IIEPEYHEM, YKa3aHHbBIM B IUIAHAxX
MIPAKTUYECKUX 3aHATUN.

Obwue npasuna 6binOIHEHUSA NUCLMEHHBIX paOOm

Ha mnepBoM 3aHSATUM CTYAEHTHl JOJDKHBI OBITh MNPOMH(GOPMUPOBAHBI O
HEOO0XOMMOCTH COOJIOACHNUS HOPM aKaJeMHUYECKOM 3TUKUM M aBTOPCKUX IpaB B XOJE
oOyuenus. B yacTHOCTH, TPeOCTaBISIIOTCS CBEJICHUS:

- obmas uapopmariisi 06 aBTOPCKUX MpaBax;

- NpaBWJia IUTUPOBAHUS,

- npaBuia 0(pOPMIICHHUS CCBIJIOK;

Bce umeronmecss B TEKCTE CHOCKM TILATEIbHO BBIBEPAIOTCS U CHAOXaroTcs
«agpecamm».

Henonyctumo BKIIIOYaTh B CBOIO pabOTy BBIAEPKKH M3 pabOT APYrux aBTOpoB Oe3
yKa3aHUs Ha 3TO, MEPEeCcKa3blBaTh UyXKYyI0 paboTy OJU3KO K TEKCTy 0€3 OTCHUIKH K HEW,
UCIIOJIb30BAaTh Uy)XHME€ MAen 0e3 yKa3zaHus [EpBOMCTOYHUKOB (3TO Kacaercsi U
uHpopmanuu, HalgeHHo B Wutepnere). Bce cnyuam mnmaruara JOJKHBI  OBITh
HCKJIFOUEHBI.

Cnucok MCHOJAB30BAHHOM JIMTEpATypbl JOJDKEH BKIIOYAaTh BCE HMCTOYHUKHU
uH(pOpMaLUM, HM3YYEHHbIE M MpOpabOTaHHBIE CTYIEHTOM B IPOIIECCE BBIMOIHEHUS
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paboTel, W JOMmKeH ObITh coctaBieH B coorBerctBun ¢ [OCT P. 7.0.5-2008
«bubmmorpaduueckas ccbuika. O01Me TpeOOBAHMS U TIPABUIIAY.
Tpebosanus k nanucanuio pegpepama

Pedepar mo maHHOMY Kypcy SBIS€TCS OJHMM €3 METOJOB OpTraHU3AINH
CaMOCTOSTEIBHOU PabOTHI.

Tembl pedepaToB SBIAIOTCS JOMOJHUTEIBHBIM MAaTEPHAIOM JUISI H3y4YeHUs
JTAHHOUW MUCHUIUTMHBL Pedepar oneHnBaeTcst B OAMH 0alll B OIICHKE UTOTO dK3aMeHa

Pedepar pomkeHn ObITh TOJATOTOBIEH COMJIACHO TEME, MPEII0KEHHOU
npenojaBateneM. JlomyckaeTcss camMOCTOSITENbHBIA BBIOOP TeMbl pedepaTa, HO IO
COTJIACOBAHMIO C TIPETIO/IaBATEIIEM.

Jns wanucanus pedepaTa CTYAEHT CaMOCTOSTEIBHO MOAOMPAET HCTOYHUKHU
uH(pOpMalUU 1O BHIOpaHHOHN Teme (JiuTepaTypa yueOHas, nepuoanueckas u MuTepuer-
pecypchl)

O6nem pedepata — He meHee 10 ctpanul hopmara A 4.

Pedepar momxeH umerb (TUTYJIBHBIM JUCT, COJEp>KaHUE, TEKCT JOJDKEH OBITh
pa30uT Ha pa3/iesbl, COTJIACHO COJEPKaHUI0, 3aKITI0UEHHE, CIIICOK JINTEpaTyphl HE MEHee
5 UCTOYHUKOB)

OO6cyxenne TeM pedepaToB MPOBOAUTCS HA TEX MPAKTUYCCKUX 3aAHATHIX, IO
KOTOPBIM OHU pacIipefielieHbl. DTO sBIsieTCsl 00s3aTeNIbHBIM TpeboBaHueM. B ciydae He
npelncTaBiIeHus: pedepara COIMNIACHO YCTaHOBIEHHOMY rpaduky (6e3 yBaKHTEIbHOMN
NPUYMHBI), yyauuiicss o0s3aH NOArOTOBUTH HOBBIN pedepar.

Nudopmanus o pedepary He momkHa mpesbimaTh 10 munyT. BeicTynarommii
JTOJIKEH MOJTOTOBUTH KPATKUE BBIBOJIBI 110 TeMe pedepaTa Jijisi KOHCIIEKTUPOBAHMS.

Cnaua pedepara mpemnogaBaTennto o0s3aTeIbHa.
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7. OHEHOYHBIE CPEACTBA U1 KOHTPOJIA YCIIEBAEMOCTHU

7.1 IllacnopT (pOH/Ia OLIEHOYHBIX CPECTB

Ne HaumeHoBaHHE OLIEHOYHOI'O
KonTposnpyembie pa3aesibl (TeMbl) JMCHUIIIHHbI
n/n cpeacTBa
Pa3zgen 1. dusuka
VYceTHsIi onpoc
1 MexaHuka P
TectupoBaHue
YeTHbli onpoc
2 MomnexymnspHas GpHU3nKa U TEPMOJIMHAMHIKA
Pedepar
YeTHbli onpoc
3 DNeKTpoIUHAMUKA
JlabopaTopHnas paboTa
YeTHbI onpoc
4 CtpoeHue aToMa 1 KBaHTOBasl (hU3HKa
KonrponbHas pabora
Pazpen 2. Xumus
YerHbli onpoc
1 OCHOBHBIE TIOHATHS ¥ 3aKOHBI XUMHUH
TectupoBanue
YerHbIi onpoc
2 Boma. PactBopsr P
ITpakTryeckas pabora
YerHbli onpoc
3 XuMHYIECKNE PeaKkuy
TectupoBanue
YerHbli onpoc
4 Mertautbl 1 HEMETaJLTbI
Pedepar
YerHbIi onpoc
5 YraeBogopoast P
TectupoBanue
6 Kucnopoaconepxkamye 1 a30TcoiepKaliie OpraHndeckue YcTHBIH onpoc
BEIIeCTBA Pedepar
YcrHbli onipoc
7 XWUMuS ¥ )Knu3Hb. XUMUS B OBITY P
KonrponbHas padbota
Pasznen 3. buonorus
YcTHbIl onpoc
1 MeTopl Mo3HaHKUSA B OMOJIOTHHA P
Pedepar
YceTHbll onpoc
2 Knetka P
TectupoBanue
YceTHbll onpoc
3 Opraauzm p
[TpakTnyeckas pabora
YcTHbIl onpoc
4 Bun P
Pedepar
YcTHbIl onpoc
5 OKOCHCTEMBI P

KonTtposnsHas pabora

7.2 Kputepum olleHKH pe3yJbTaTOB 00y4eHust

KoHTposnb ¥ OLEHKa  pe3ynbTaTOB  OCBOCHUSA
OCYILIECTBIISIETCS TPEIoJIaBaTeieM B IPOLIECCe MPOBEACHHUS MPAKTHUECKUX pPadoT,
TECTUPOBaHHUA, cOOEceoBaHUs MO pe3ysibTaTaM BBINIOJIHEHUS J1a0OpaTOpHBIX padoT, a
TaKXKe PEIIeHHs 3a/ad, COCTAaBICHHUS pPadO4YMX TaONMUI] M MOATOTOBKH COOOIICHUH K
YpOKy. 3HaHMS CTYACHTOB Ha IPAKTUYECKUX 3aHATUIX OLIEHUBAIOTCS OTMETKAMU

yaeOHOM

«COTIUYHO», «XOPOIIO0», KYAOBJICTBOPUTCIBHO» U «HCYIOBICTBOPHUTCIIBHO).
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YcrHblii onmpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM paccKas, BKIHOYAOIINN
TEOPETUYECKUE MATEPUAIBI U IIPUMEPBI UX IPUMEHEHUA. Y IOBJIETBOPUTEIIbHAS OLICHKA
CTaBHUTCS, €CJIU CTYJIEHT JAEMOHCTPUPYET HETNIYOOKHE TEOPETHUECKUE 3HAHUS, IPOSBISIET
c1abo c(hOpMUPOBAaHHBIE HABBIKM aHAJIN3a SBJIEHUM M IPOLECCOB, HEIOCTATOYHOE
yYMEHHE JelaTh apryMEHTHPOBAaHHbBIC BBIBOJbLI U IPUBOIUTH IPUMEpPHI, ITOKA3bIBACT HE

JTUCITUTIINHBI



JIOCTaTOYHO  CBOOOJAHOE  BIAJECHHUE MOHOJIOTMYECKOW  pEYblo, TEPMHUHOJIOTHEH,
JIOTUYHOCTBIO U TIOCJIEI0BATENbHOCTHIO M3JI0KEHUS, JeNlaeT OIMMUOKH, KOTOPhIE MOXKET
UCIIPABUTH TOJBKO MPU KOPPEKIMH MIPENOIaBATEIEM.

Pedepar. I[Iponykt caMocToATENbHOM pabOThl CTYAE€HTA, IPEACTABISIOIUN CO00M
KpaTKOEe M3JI0KEHUE B NMHCHbMEHHOM BHUJE TMOJIYYEHHBIX pPE3yJbTaTOB TEOPETUYECKOTO
aHalii3a OIpeesieHHONM Hay4dyHOil (y4eOHO-MCCIenoBaTeNbCKOM) TeMbl, TI/I€ aBTOP
pPacKpbIBa€T CYTh HCCJENYEMOW MpOOIEeMbl, MPUBOIUT pa3IU4YHbIE TOYKU 3pEHUS, a
TakkKe COOCTBEHHBbIE B3IJIsABI Ha Hee. PedepaT oleHMBaeTCs MO KOJUYECTBY
NPUBJICYEHHBIX HCTOYHUKOB, TJIyOMHE aHalu3a MpoOJjeMbl, KauyecTBe OOOCHOBaHUS
aBTOPCKOM MO3ULUH, ITTyOMHE PaCKpPBITHS TEMBI. Y TOBIETBOPUTEIbHAS OLICHKA CTABUTCS,
€CJIM TeMa OCBELICHA JHIIb YaCTUYHO, JOIMYIIECHb! (PaKTUUECKUE OUIMOKHU B COAECPKAHUU
pedepata, WIM UMEIOTCS  CYHIECTBEHHBIE OTCTYIUIEHUS OT TpeOoBaHU K
pedeprpoBaHunio, WM HETIOIHBIE OTBETHI Ha IOMOJHUTEIbHBIE BOIPOCHI.

TecT. Cucrema CTaHIAPTU3UPOBAHHBIX 3aJJaHuH, MIO3BOJISIOIIAs
aBTOMATHU3UPOBATH MPOIENAYPY M3MEPEHHUs YPOBHsI 3HAHWW U yMEHUH 00ydaromierocs.
TecT oreHUBaeTCs O KOJUYECTBY MPaBUIIBHBIX OTBETOB (He MeHee 50%.).

KoutpoabHas pabora. [lucbmenHnas mnpoBepodyHasi paboTa, MpeACTaBISIONIAS
co00ll M370)KEHUE OTBETOB HA TEOPETHUUYECKHE BOIPOCHI MO COAEPKAHUIO Y4eOHOM
TUCIUIUIMHBI U pelIeHWe  MpakTUYecKux  3amaHuil.  Pabora  oneHuBaercs
YIIOBJIETBOPUTEIHHO, €CJIM BHITIOJHEHO HE MEHEee MOJOBUHBI PaOOTHl WM JOIMYIIEHO B
Hel He OoJiee ABYX TpyOBIX OMIMOOK WM HE Oojiee OJHON rpyOOl OMIMOKH U OJHOTO
HeJo4ueTa, WM He 0oJiee ABYX-TpeX HEerpyObIX OmMMOOK, MM OJHOM HErpyOoi OMTMOKH U
TpeX HEJAOUYETOB, WU MPU OTCYTCTBUU OIMUOOK, HO TIPH HATTUYHH 4-5 HEJIOUETOB.

IIpakTuyeckas padora. [Ipaktuueckas pabora — 3TO 0COOBIM BUJ ESITEIBHOCTH
oOy4aroIerocsi, 4YTO IMOApPa3yMEBAaeT BbHIMIOJIHEHUS PAa3HOIUJIAHOBBIX 3aJlaHUM, He
CBSI3aHHBIX ¢ 00pabOTKOM TeopeTHueckoro Mateprana. Bo Bpems BBIMOIHEHUS CTYIEHTY
HE00XO0/IMMO HCIIONBb30BaTh PaHee MOJyYyeHHbIE TeopeTndeckue 3HaHus. [lonoxurenbHas
OLICHKA CTaBUTCS, €CJIM BBIMOJIHEHBI BCE 33JaHUsI IPAKTHUECKON pabOThl C 3aMEeYaHUSIMU;
CTYJIEHT OTBETUJI HA BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEUYaHUSIMHU.

Jla6opaTopHnas pa6ora. JlaGoparopHast paboTa — 3TO OCOOBII BUJ JACSATEIHHOCTH
o0y4aromerocsi, 4ro TMOJAPa3yMEBAaeT BBIMOJHEHUS MPAKTUYECKUX Pa3HOMIAHOBBIX
3a/laHui, CBSI3aHHBIX C TNPUMEHEHUEM TEOPETHUYECKOro MmaTepuaiga K KOHKPETHOMY
3ananuto. [lonoxkurenpHas OIeHKa CTaBUTCS, €CIIHM BBITIOJHEHBI OOJBINAs YacTh 3a/1aHU
nabopatopHOi paboOThl € 3aMEYaHHMSIMH; CTYACHT OTBETWJ HA YacTh KOHTPOJBHBIX
BOIIPOCOB C 3aMEYaHUSIMHU.

OneHka «OTIUYHO» BBICTABIAETCS, KOTJIA CTY/ACHb IIOKa3bIBaeT TIyOOKOe
BCECTOpPOHHEE 3HAHME pa3jeia JUCIHHUIUIUHBI, O0S3aTENbHOM U JOMOJHUTEIHHOU
JUTEpPaTyphbl, apryMEHTHPOBAHO M JIOTMYECKH CTPOMHO U3JaraeT marepuai, MOXKET
MPUMEHSATH 3HAHUS JIJIS1 aHAJM3a KOHKPETHBIX CUTYaIUH.

OneHKa «XOpOLIO» CTAaBUTCS TPH TBEPABIX 3HAHUSX paszfeia AUCLUIUIMHBL,
00s3aTeNIbBHOM  JMTEpaTypbl, 3HAKOMCTBE C  JIONOJHUTEIbHOW  JIMTEPATYpPOH,
apryMEeHTHPOBAaHHOM HM3JIO)KEHUM MaTepuaia, YMEHUM MPUMEHUTh 3HAHUS JUIS aHaIHu3a
KOHKDPETHBIX CUTYalUH.

OneHka «y10BIETBOPUTEIBHO» CTABUTCS, KOI/Ia CTYAEHT B OCHOBHOM 3HAET pa3iel
JTUCIUTUTAHBI, MOKET NMPAKTUYECKN TPUMEHUTH CBOM 3HAHUS.

OneHka «HeyI0BIETBOPUTEIBHO» CTABUTCS, KOT/Ia CTYJEHT HE OCBOUJI OCHOBHOIO
coJlep>KaHMs MpeMeETa U ¢1ab0 3HaeT U3ydaeMblid pa3iell JUCIUILINHBIL.
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7.3 OneHoYHbIE CPeCTBA JJIA NPOBEACHUA TEKYIIeH aTTecCTAMU
B nmanHOM pasznerne mpuBOASITCS 00pasmbl OIEHOYHBIX CpencTB. [1OTHBIN KOMIUIEKT
OIICHOYHBIX CPEJICTB MPUBOAUTCS B DOHJI€ OLEHOYHBIX CPEICTB.

Texkylmuii KOHTPOJIb IPOBOAUTCS B popMe:
-UHIMBUYAIbHBIA YCTHBINA OMPOC

-IIUCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE I10 TEOPETUIECKOMY MaTEPUAILY
-pakTH4eckas (JaboparopHas) padboTa
-3a1mTa pedepara
-3aI11Ta BBIIOJHEHHOTO 3aJaHHUs

®opma Hpakrnueckuii | JIuunbie Ipumepbt
3Hanusa YMmeHust OIIBIT KayecTBa OLICHOYHBIX
aTTecTaluu
(B1ageHue) CTy/JAeHTa CpeAcTB
VYcerHbiid Kontpons 3nanuit OueHka yMeHHs Ouenka Ouenka KonTponbubie
(MMCBMEHHBIN) | IO OIIPEAEICHHBIM pasnuyarb HaBBIKOB CIIOCOOHOCTH BOIIPOCHI 10
orpoc 1o | mpobaemam KOHKPETHBIE paboTsI ¢ OTICPaTHUBHO H TeMaM
TeMaM TIOHATHS JUTEPaTypHBIMH | Ka4ECTBEHHO MPUIIATaloTCs
UCTOYHUKAMHU OTBEYATh Ha
MOCTaBJICHHBIE
BOIIPOCHI
Pedeparsr KonTpons 3HaHwMii OrneHka yMeHUs Onenka Onenka Tembl
0 OTNPE/ICICHHBIM | pa3iuyaTh HaBBIKOB CIIOCOOHOCTH K | pedeparos
npobieMam KOHKpETHbBIE paboTsI ¢ CaMOCTOSITENIbH | MpUJIararTcs
TIOHATHS JIUTEpaTypHBIMH | OH paboTe u
HCTOYHUKAMH aHAIN3Y
JIUTEpaTypHBIX
HCTOYHHKOB
[Ipaktuueckue | CMBICT NOHSTHI: OnuceIBath U Hasbikamu: Ouenka Temsl paboT
(;1abopaTOpHBI | €CTECTBEHHOHAYYHOE | OOBSCHSTH OIHCaHUA U CIIOCOOHOCTH MpUIIATaoTCes
€) paboTEI SIBJICHUE, THIIOTE3A, €CTECTBCHHOHAYYH | OOBSCHEHHS OTIEPaTHBHO H
3aKOH, TEOPHS, BIC SIBJICHUSA U €CTECTBEHHOHAYY | Ka4eCTBEHHO
BEILIECTBO, CBOICTBA TEIL: HBIX SIBJICHUH U peats
B3alMO/ICHCTBHE, JIBIDKEHHE CBOJCTB T MIOCTaBJICHHBIE
AIEKTPOMAarHUTHOE HEOECHBIX Tel ! JIBIDKCHHUE Ha
ToJie, BOJIHA, OTOH, | MCKYCCTBEHHBIX HEOCCHBIX TETHM | TPAKTHUYECKUX U
aToM, aTOMHOE SIJPO, | CITyTHHKOB 3€MJIH; | MCKYCCTBEHHBIX | JTaOOpPaTOPHBIX
HOHH3UPYIOLIHE CBOICTBA r'a3oB, CITyTHHKOB paborax 3amauu
W3ITy4YeHUs], TUIaHeTa, | XKHUAKOCTEH U 3eMJIi; CBOMCTBA | B
3BE3/1a, TAJIAKTHKA, TBEPJIBIX TEIT; Ta3oB, apryMeHTHpOBa
Bcenennas; SNIEKTPOMArHUTHY | JKHIKOCTEH 1 Th PE3YJIBTATHI
9KOJIOTMYECKHE 10 MHAYKIINIO, TBEPJIBIX TEIT;
ACTIEKTHI pacrpocTpaHeHHe | 3MEKTPOMarHUTH
WCTIOIb30BaHUS SNIEKTPOMArHUTHBI | YO HHIYKIIWIO,
YTIEBOIOPOIHOTO X BOJIH; BOJIHOBBIE | PacIpOCTPaHEHU
CBIPBsI. 3HAHHE CBOIICTBa CBETA; e
CTPOCHHS KIIETOK, H3ITy9eHUE 1 3NIEKTPOMAarHATH
OCHOBHBIX TIOTJIOIICHNE BIX BOJIH;
croco6oB CBETa aTOMOM; BOJIHOBBIE
pa3sMHOXKEHUS ¢dotoahdexr; CBOIICTBA CBETa;
OpraHU3MOB, VYcTanaBaMBaTh H3ITydeHne 1
CTaJuil OHTOTreHe3a | 3aBUCHMOCTb TIOITIOLICHUE
Ha IpUMepe CBOWCTB CBETa aTOMOM;
4eloBeKa, IPUYMH, | XMMUYECKHX ¢dotoahdexr;
BBI3BIBAIOIIIX BEIIIECTB OT YcTraHoBIIEHUS
HapyIICHUS B CTPOEHUS aTOMOB | 3aBUCHMOCTHU
pa3BUTHH 00pa3ylomux UX | CBOMCTB
OpTaHHU3MOB. XMMHYECKHX XMMHUYECKHX

27




3HaHME cOCTaBa, 9JIEMEHTOB. BEILECTB OT
ctpoeHus ¥ o0mux | OOBIACHATH CTPOCHUS
CBOMCTB 3aBUCUMOCTb aTOMOB
BaXKHEHIIINX CBOWCTB BEIIECTB | OOpa3yIOIINX UX
KJIaccoB OT UX COCTaBa U XMMHYECKHX
HEOPTaHMYECKUX M | CTPOCHUS 3JIEMEHTOB.
OpPTaHUYECKUX kpuctamuaeckn | OOBsicHeHUS
COC/IMHEHUH, X PELIETOK. 3aBUCHMOCTH
MCKYCCTBEHHBIX U OOBsICHATD CBOMCTB
CHHTETHYECKUX XHMHUYECKHE BEIIIECTB OT UX
HOJIUMEPOB. SIBJICHUS, COCTaBa "
CMBICT MIPOUCXOJSIIIUE B | CTPOCHHMS
€CTECTBEHHOHAYYHbI | IPUPOAE, OBITY KPHCTaJUINIECK
X 3aKOHOB 1 Ha UX PEIICTOK.
KITaCCHYIECKOM TIPOU3BOJICTBE. OO0BsicHeHUS
MEXaHWKH, OueHnBaTh XMMHYECKHX
BCEMHPHOTO BIIHSHHE SIBIICHUH,
TSATOTCHHUS, XHMHYECKOTO TIPOHUCXOISIINX
COXPaHEHMs SHEPIHH | 3arpA3HCHUS B IIPUPOJIE,
HAMITYJIbCA U OKpYXarollen ObITYy ¥ Ha
3NIEKTPHIECKOT0 cpeznsl Ha HPOU3BOJICTBE.
3apsja, OpraHu3M OneHuBaHus
TEPMOAUHAMMKU, YCJIOBCKA U BIIUSAHUA
3HeKT'pOMaFHHTHOI>i APYTUeC XKUBBIC XHUMHYECCKOT'O
WHTYKIIHH, OPTaHM3MBI; 3arps3HEHUS
(hotoadpdexra; AHATM3UPOBATh U | OKpYXKAroIIeit
KOJIMTYECTBEHHBIX OLICHUBATh Cpenbl Ha
3aKOHOB XHMHH pas3iuIHbIC OpTaHn3M
[epuommaeckmuit THIIOTE3BI YeJI0BeKa U
3aKOH MIPOUCXOKACHUSA | APYTHeE KUBBIC
J..MenneneeBa JKU3HU Ha 3eMJie; | OpTaHu3MBbL;
BKJIaJI POCCUMCKUX U | TIPOBOIMTD aHanM3a u
3apyOeKHBIX oIycaHie 0co0el | OLEHUBaHMS
YYCHBIX, OKa3aBIINX OOHOro ByUaa 1o Pa3INIHbIX
HauOoJIbIee MOP(OJIOTHYECKO | TUIOTE3
BIIMSIHUE HA Pa3BUTHE | MY KPUTEPHIO. MPOUCXOXKICHUS
€CTECTBO3HAHUS Omnmmiars KHM3HU Ha
TUIIOTE3bI OT 3emite;
Hay4HbBIX TEOPUH. | MPOBEICHUS
Jenatb BBIBOIIBI OITHCaHUS
Ha OCHOBE ocobeii 07iHOTO
OKCIICPUMCHTAJIbH BUJa 110
bIX JJAHHBIX. Mopdooruueck
IIpuBoauTs OMY KPUTEPHIO.
IIPUMEPBL, Ormums
IOKa3bIBAKOIIHEC, THUITIOTE3bI OT
YTO: HAOMIOZGHNST | HAyYHBIX TEOPUIL.
1 DKCTIEPUMEHT Jenatb BBIBOIIBI
SIBIISTFOTCS Ha OCHOBE
OCHOBOH 17151 9KCIIEpPUMEHTATb
BBIJIBIDKCHHS HBIX JIAHHBIX.
runotes u Teopui, | IpuBoauTs
TIO3BOJISFOT TIPUMEpBI,
TIPOBEPHTH TIOKa3bIBAIOLIHE,
HUCTUHHOCTH 4T0.
TECOPETHUIECCKUX HaGJ'H-O)IeHI/Iﬂ H
BBIBOJIOB, OKCIICPUMEHT
€CTCCTBCHHOHAYYH | ABJIAIOTCA
ast TeOpusl TaeT OCHOBO 17151
BO3MOXHOCTB BBI/IBIDKCHHS
OOBSICHATD THUIIOTE3 U
W3BECTHBIE TEOpHH,
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SIBJICHUSI TIPUPOABI | TO3BOJISIOT
1 Hay4JHbIe (DaKThl, | MPOBEPHUTH
TIPEZICKA3bIBaTh HCTHHHOCTB
elIle HEM3BECTHBIE | TEOPETUYECKUX
SIBJICHHS BBIBOJIOB;
€CTECTBCHHOHAYY
Hasl TEOpHs AT
BO3MOKHOCTb
OOBSICHSITD
W3BECTHBIE
SIBJICHUS
TIPUPOIBI U
Hay4HbIe (haKTHl,
TIPEZICKa3bIBaTh
emie
HEW3BECTHBIC
SIBJICHHS
TectupoBanue | Kontponb 3HaHMi OueHka yMeHHs Ouenka Ouenka Bormpocet
TI0 ONPE/ICNICHHBIM | pa3nu4aTh HaBBIKOB CIIOCOOHOCTH MPUIIATaloTCs
npobsiemam KOHKPETHBIE JIOTUYECKOTO OTICPaTHUBHO H
MTOHATHUS aHanu3a u Ka4eCTBEHHO

CHHTE3a NpHU
COMNOCTaBJICHUHU
KOHKPETHBIX
MOHATHHI

OTBEYATh Ha
MOCTaBJICHHBIE
BOIIPOCHI

IIpnMepHbIe TecTOBbIE 3aJaHUS
no Qusuke:

1. IIpotiecchl, KOTOPBIE XapaKTEPU3YIOTCS OMPEEIEHHON TOBTOPSIEMOCTHIO BO BpEMEHU

1. BomHa

2. mepeMelieHue
3. KoJieOaHus
4. uMIynbC

2. Benuuuna A B ypapuenun S = ACOS(at+¢,)

1. ammutyna

2. JacToTta

3. mepeMmelieHue

4, nuKIn4eckas 4acTtoTa

3. Benmnunna @ B ypaBHeHuu S = ACOS(at + )

1. ammutyna

2. 4acrorta

3. TepeMelleHue

4. nukIAYeckas yactora

10 XUMHUHU
1. MakcumanbHas JIEKTPOHHAs EMKOCTh P-TIOAYPOBHS paBHA
1).2 2) 4;
3) 6; 4) 8.

2. DACKTPOHHOE CTPOCHUE HEUTPATILHOTO aTOMa ’eJle3a COOTBETCTBYET KOH(UTYpauu

a) 1s? 25°2p®3s23p°®3d°4s?;
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6) 1s% 2572p°3s%3p°3d®;
B) 1s” 25°2p°3s°3p°3d’4s™;
r) 1s? 2522p®3s23p°®3d°4s'4p®.

3. Kakoe yTBepxaeHHe OMIMO0YHO?

1) 'maBHOE KBaHTOBOE YMCIIO N OMpeAeNsieT IHEPruio OpOUTAIN U TPUHUMAET 3HAUYCHUS
1,2,3...0.

2) CornacHo npunuumy [laynm Ha ka0t aTOMHOI OpOUTATN MOKET HAXOAUTHCS HE
0oJiee IBYX AJEKTPOHOB C AaHTUITAPAIIICIBHBIMH CIIMHAMHU.

3) B cooTBeTCTBUU C 3JIEKTPOHHBIM CTPOCHUEM aTOMOB CEJIEH U XPOM OTHOCSTCS
COOTBETCTBEHHO K P- U 0-371eMEeHTaM.

4) Atomsl pochopa B OCHOBHOM COCTOSIHUM UMEIOT OJMH HECTIAPEHHBIH 3JIEKTPOH.

10 OUOJIOTHH:

1. DHepreTrueckas, 3anacaroas, 3alllUTHas!, CTPOUTENIbHAS, PETYJIATOPHAS — 3TO

byHKIUWN. ..
1. muounoB 2. OENKOB
3.yrieBoi0B 4. ButaMmnHOB

3. I'moGyna — 370 ... CTpyKTypa OEIIKOB.
. IepBUYHAS 2. Bropuunas
. TpeTUYHas 4. YeTBepTuuHas

1
3
3. KneTtku ¢ xopomio ohopMIEHHBIM SIPOM
1. ayKapuoThI 2. 'ameTsl
3. aHa’poObI 4. TIpokapuoThI
IIpumepHbIe BONPOCHI I MPOBEEHUS YCTHOTO 0Npoca (KOHTPOJIBLHBIX PadoT)
1.MeToabl MAUTOJIOTHHI
2. Knerounas teopus T. [1IBanna
3.OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOU TEOPUHU
4. X¥IMUYECKHUE AIIEMEHTHI KIETKH
5. XMMHU4YEeCKHUE BEIIECTBA KIIETKHU
6.Bona u e€ poiib B KJI€TKe
7. MuHepanpHbIE BEHIECTBA U UX POJIb B KIIETKE
8. YTeBoIbl ¥ UX POJIb B KUZHEACATEIIBHOCTH KIETKU
9.JIunuel ¥ UX POJIb B )KU3HEEATCILHOCTH KIICTKU
10. Ctpoenue u pyHKINN OETKOB
11. HyksienHOBBIE€ KMCIIOTHI

IIpumMepHBbIe BONPOCHI JIA KOHTPOJISI CAMOCTOATEIbHOI PadoThl

1 . Metponorus B npodeccuu

2 ®usuka B npodeccuu (3HaueHue GU3NKU MPU OCBOCHUU MTPOdeccr)
3. ITorpemHocT! n3MepeHuit

4. CKOpOCTH B IPUPOJIE U TEXHUKE.

5. Nanuneo Nanuneit — ocHoBaTeNb TOUHOTO €CTECTBO3ZHAHUS

6. 3HaueHue oTKpbITHI ["anunes
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7. Ucaak Hpl0TOH — co3aarenp KiacCu4eckoi Gpu3nku
8. CuJibl B IpUPOJIE U TEXHUKE

9.YnbpTpa3ByK U €ro UCNOJb30BAHUE B MEAULIUHE U TEXHUKE

10.PagnoakTuBHBIE U3Iy4YEHHS U UX BO3JACUCTBHAE HA KUBBIC OPTaHU3MBbI

Llo xumuu

1.Baxknerimme COCINHCHUA MCTAJIJIOB 1 HCMCTAJIJIOB B IIPUPOAC U XO3SIMCTBECHHOMU
JACATCIIPHOCTHU YCIIOBCKA

2. [IpupoaHble UCTOYHUKH YTIIEBOAOPOIOB

3. BaxkHelnme coeqMHEHUS METAJIJIOB U HEMETAJUIOB B IIPUPOJAE U XO35HCTBEHHOM
JEATENBHOCTU YEII0BEKA
4. Kpucrammnyeckre peleTK BeIECTB ¢ Pa3IMUYHbIMU BUIAMH XUMUYECKOU CBSI3U

5. PoJib B KJIETKE HEOPTaHUYECKUX M OPTAaHUYCSCKUX BEIICCTB
I1o 6uonocuu

1.Bupycsl — B030yauTenu MHPEKIUOHHBIX 3a00JIEBaHUN
2.Bupyc nmmyHoneduiuta genoseka (BUY). IIpodmraktnka BUU-undekmn
3. 'eHeTHYECKHE 3aKOHOMEPHOCTHU CEJNEKIIUU
4.Yuenue H.W. BaBuioBa o ieHTpax MHOT0OOpas3usi ¥ NPOUCXOXKACHUS KYJIbTYPHBIX

pacTeHui

5.I'unorte3sl IMPOUCXOXKIACHUA KU3HU
6.I'mo0anpHBIC N3MEHEHUS B 6H00(bepe moa BJIAMAHHUEM JCATCIIBHOCTHU YCIIOBCKaA

7.4. OueHOYHBbIE CPEICTB AJIs IPOBEACHHUS MPOMEKYTOYHOM aTTeCTALNH

. JInunble [Ipumepst
dopma [IpakTuueckuit
3HaHuA Ymenus Ka4yecTBa OLIEHOYHBIX
aTTecTanun OTIBIT (BJIAJICTh)
CTyJIIeHTa cpencTB
Huddeperun | KorTpoms Ouenka ymenust | OreHKa HABBIKOB Ouenka Bompocsr:
POBaHHBIN 3HaHMA 0A30BBIX | MOHUMATh JIOTHYECKOTO CIIOCOOHOCTH HOMArAIOTCs
3a4er TIOJIOKEHHH B CHEeUaTbHYTO COIOCTaBJICHUS U TpPaMOTHO U p
obmactu TEPMUHOJIOTHIO XapaKTepUCTHKH YEeTKO M3JIaraTh
€CTECTBO3HAHUS 00BEKTOB MaTepHai
Onenka ymenust | OrieHKa HABBIKOB Onenka 3amaun
pemaTh TUIOBBIE | JOTMYECKOTO CIIOCOOHOCTH MIPUJIATaroTCs

3a]1a4d B
obnacTu

npodeccroHabH
Ol IEeATENBHOCTH

MBIIICHUS TIPU
peleHun 3a1a4 B
obacTu

npodecCHOHANBHOM

JCATCIIBHOCTH

rpaMOTHO U
YeTKO U3JIaraTh
XOJI peIICHHS
3aa4 B 00J1acTH
mpo¢eCCHOHANb
HOM
JIEATEeILHOCTU U
apryMeHTHPOBa
Th PE3YJIbTATHI

7.4.1 IlpumepHble BONPOCHI VIS NPOBeICHUS NMPOMEKYTOYHON ATTeCTALMHU
(nndppepeHuMpPOBaHHBIN 3a4eT)
1. Mexannueckoe aBumxkeHHe. MaTepuanbHas Touka. Teno orcuera.

SOk wn

TpaekTtopus. I1yTte. [Iepememenne. CKOpocCTs.
PaBHOIIEpeMEHHOE NIPAMOJIIMHENHOE BUKEHUE. Y CKOPEHHUE.

CBobomHoe mageHue Ten. BiansiHue ycKopeHHid Ha )KUBbIE OpPTraHU3MBI.
PaBHOMEpHOE NBM)KEHUE IO OKPYKHOCTH M €T0 XapakTepuctuku. [lepuon.
OTHOCHUTENBHOCTh MEXAHUUECKOTO IBUAKEHHUS. CII0KEHHE CKOPOCTEH.
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7. Tlpunuun uHepunu. 3akoHsl HeloToHA.

8. [BmxeHue Tena noJ AeicTBUEM HECKOIbKUX cuil. CloXKeHNE BEKTOPOB.

9. Nmmnynsc Tena. 3aMKHyTasi cucTeMa. 3aKOH COXPAaHEHUS! UMITYIIbCA.

10. bpoynosckoe nmxenne. Auddysusa. Anddysus B xuBoit npupoe.

11. Pa3meps! u Macchl MoJieKyn u aToMoB. [locTostHHast ABoraapo. MneanbHslif ras.

12. TepmoauHamuueckue napamerpsl. JlaBienue raza. J[aBnenue arMmocQepsl.

13. Temmeparypa. Tepmogunammuueckas mkana KenppuHa.

14. BonsiHoit map B atMocdepe. AOCOMIOTHAS U OTHOCUTEINIbHAS BIIAYXHOCTh BO3/1yXa.

15. XapakTepucTuka kUJIKOr0 COCTOSIHUS BellecTBa. biukHUI mopsaok.

16. CmaunBanue. KamumsipHocts. Kanwsipaeie siBIeHUs B OBITY, IPUPOE, OPTaHU3ME
YeNoBeKa.

17. Kpuctanmnuueckue u amopdusie Tena. Kpucramnorpadus.

18. Ilepuoanyeckuii 3akon [[.1. Menaeneera

19. Kpucranmnyeckue pemeTku. MloHHas XuMudeckas CBS3b

20. YraeBogopoasl

21. XuMuueckue peakiuu u ux kinaccudukamms. CKOpocTb XUMHUYECKOM peakiuu

22. XUMHYECKHE UCTOYHUKH TOKA

23.IIpenenbHbIC B HETIPEACIBHBIE YTIIEBOIOPOIBI

24.T'eneTnka 4enoBeKa

25. Cuctema KpoBOOOpaIIeHus YeIoBeKa

26. BeimenurenpHast cucTeMa deioBeka. JlprxarenbHas CHCTeMa YeIoBeKa

27.3peHue U CiIyX uejoBeKa

28. Boanslii 6anaHc U yHKIIMH BOABI B OPraHU3ME YeJIOBEKa

29. Butamunbl. bone3nu, oOycIOBICHHBIE BUTAMHUHHOW HEIOCTATOYHOCTBIO WM WX
M30BITOYHOCTHIO

30.T'opmonsl. Knaccudukanms u cBOHCTBa TOPMOHOB

31. ®akTophl BIAUSIONIUE HA COCTOSIHUE 3I0POBbBS

32. HacnenctBeHHble 3a00JI€BaAHUS

7.4.2. IlIpuMepHble 3a1a4u Ha JUPPepeHIIUPOBAHHBIN 3a4eT
1) KakoBa >kecTKOCTh MpPYXUHBI, €I rpy3 maccoil 10 Kr pactsrubaer npyxuny Ha 10
CM.
2) Kakoii rpy3 HYXKHO TOJIBECUTh K TIpyx)uHe KECTKOCThI0 1000H/M, uTOOBI pacTaHyTh
ee Ha 20 cMm.
3) I'py3 maccoit 3 kxr pactaruBaer npyxkuHy Ha 5 cMm. Kakum nomkeH ObITH rpys,
KOTOPBIM pacTSHET NPYKUHY Ha SCM.
4) Ykaxure, Kakoe BELIECTBO SBJISECTCA OKUCIUTENIEM, KAKOE BOCCTAHOBUTEIIEM:
Cu + HNO3z = Cu (NO3), + NO + H,O  onpeaenute KO3(pOHUIMEHTHI METOIOM
AIIEKTPOHHOTO OanaHca
5) YkaxuTe, KaKoe BEIIECTBO SBISAETCS OKUCIUTENIEM, KAKOE BOCCTAHOBUTEIIEM:
NH; + Br, = N, + NH,Br  onpenenure ko3 dpuipeHTsl METOI0M 3JIEKTPOHHOTO OanaHca
6) Hanumwure ypaBHEHHE NPOTEKAIOMIEH peakIud B MOJEKYJISIPHOM U HOHHO-
MoJIeKyJIsipHOM Buje. O0bscHUTE moueMy oHa nporekaer? KapOoHat kanust + rHAPOKCH]
Oapus
7) Kakoll Tumn KOBaJeHTHOW CBS3UM — MOJSPHAs WM HEMOJIApHas — B MOJEKyJax
cnenyromux BemectB? CO,, H,O, H,S, Cl,0; PCls? K atomam, Kakux 3JIEMEHTOB
CMEILAIOTCS 00IIKe IEKTPOHHBIE TAPhl B 3TUX MOJIEKYyJax?
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8. JOIMOJIHUTEJIBHOE OBECHIEYEHUWE JUCIIUIIJIMHBI

IIpunoxkenue 1. Kparkmnii KoHCHeKT JJeKIMOHHBIX 3aHATHH

Hoepuas u mepmosoepHnas sHepeemuxa

SAnepHblli peakTop — YCTPOWCTBO, B KOTOPOM OCYHIECTBIISIETCS YIpaBisieMast
AJlepHas LIeTHas Peaklusl, COMPOBOXKIAIOIIAACS BblICJIEHUEM SHepIruu. 11epBrlil ssaepHbIi
peaktop noctpoeH B Jekadbpe 1942 B CHIA moxa pykoBoactBoMm 3. depmu. B EBpone
IICPBBIA SJICPHBIA pPeakTop MyIleH B aekaope 1946 B MockBe moa pykoBojcTBom I.B.
KypuaroBa. CocTaBHBIMH YacTsIMHU JIIOOOTO SIIEPHOTO PEaKTopa SBISIOTCA: aKTHBHAs
30Ha C SJICPHBIM TOIUIMBOM, OKPYKEHHASI OTpa)kaTeleM HEWTPOHOB, TEIJIOHOCUTEIb,
CHUCTEMa PEryJIMpOBaHUsl IEMHOM peakiuu, 3aluTa, cucrema ymnpasieHus. OCHOBHOM
XapaKTEPUCTUKOM JIEPHOTO PEAKTOPA SBISETCS €r0 MOIIHOCTb.

Atomuast aaektpoctannus (ADC) — 3IeKTpPOCTaHIMS, B KOTOPOW aTOMHas
(amepHas) sHeprust mpeobOpasyercst B 3eKTpuueckyro. ['eHeparopom snepruun Ha ADC
ABJISIETCS. ATOMHBIN peakTop. Termno, KOTOpOe BBIAEISETCS B PEAKTOPE B PE3yJbTaTe
HEMHOW peakluu JACNIeHUs SIep HEKOTOPHIX TKEIBIX JJIEMEHTOB IMpeoOpazyercs B
anekTposHepruro. B otnmmume or TOC, paboTarommx Ha opranndeckoMm Torutmse, ADC
pabotaet Ha siiepHOM ToruuBe (B ocHoBHOM 310 233U, 235U. 239PU).

Brusxcnuii u danvnuti Kocmoc

K rpynmne Gonpmmx TUIaHET OTHOCSATCS IUTAHETHI TUTAaHTHl U TUIAHETHI 3€MHOM
rpymnsl. K nepBeim otHOCAT IOnurep, CarypH, Ypan, Hentyn u IlnyToH, ko BTopsIM -
Mepkypuii, Benepy, 3emito u Mapc.

Manbie mnanetsl (ACTepoWabl) — 3TO KOCMHUYECKHE Tella pa3MepoM B COTHH
KWJIOMETPOB M MEHbIIIe, ABWXKYIIHecs BOKpyr CoJsiHIIA MO SJUTMOTHYECKUM OpOHUTaM,
pacIoNoKeHHBIM, B OCHOBHOM, MEX1y opoutamu Mapca u IOnurepa. Cambie MaJleHbKHE
acTepoMIbl UMEIOT pa3Mep HECKOJIbKO MeHbIne 1 kM. Yucno Majibix MmiiaHeT ObICTPO
pacTeT HpU Mepexojie OT KPYIMHBIX K MEJIKUM, KOTOPbIE YK€ MOKHO CUHUTATh KPYHMHBIMU
METCOPUTHBIMU TEJIAMH.

3Be3npl B Hamed [amaktuke «Mneunsiii [1yTh» 00pa3yroT eauHyr0 3BE3IHYIO
CUCTEMY W CTPYIIHUPOBAHBl B CPABHUTEIHHO TECHBbIE CKOIUIeHHs. Haumbonee spkue u
MaCCHUBHBIC 3BE€3/Ibl, a TaKkKe OOJBIIMHCTBO TYMaHHOCTEW M Hallla COJIHEUHAsl CHCTeMa
HaxXOJATCsl BOJM3U MJIOCKOCTH, HO OYEHBb JaneKko oT neHtpa [Mamaktuku. OHU ABUKYTCS
BOKPYT OOIIETO IEHTpa TSHKECTH, KOTOPBIM 00pa3yercss OrpOMHBIM CKOIUICHHEM 3BE3[] B
anpe. Bokpyr Hero u coBepiiaeTcs ABMKEHUE BCEX 3Be3/l, B TOM yucie u ColHia.

Xumuueckas cés3v

NonHast cBs3b — 4YACTHBIM Ciy4all KOBAQJEHTHOHM, Korja o0Opa3oBaBIIasCS
DJIEKTPOHHAS Tapa TOJHOCTHIO MPUHAUICKUT OOJee SIEKTPOOTPUIIATEILHOMY aTOMY,
CTaHOBSIIEMYCS aHMOHOM. OCHOBOW JJIsl BBIJCIICHUS 3TOM CBSI3M B OTJCIbHBIA THII
CIY)KUT TO OOCTOSITEIBCTBO, YTO COCAMHEHHUS C TAaKOW CBSI3bIO MOXHO OINHUCHIBATH B
ANEKTPOCTATUUECKOM  MNPUOJMKEHUU, CUHUTash HOHHYIO CBsI3b  OOYCIIOBIIEHHOM
MPUTSHKEHUEM  TOJIOKUTENIBHBIX M OTPULIATEIBHBIX HOHOB. B3aummoaeicTBUE HOHOB
MPOTUBOIIOJI0KHOTO 3HAaKa HE 3aBUCHUT OT HAMNpPABJICHUS, a KYJIOHOBCKHUE CHJIBI HE
00J1aJal0T CBOMCTBOM HACHIIIEHHOCTH. [103TOMY Kaxabli MOH B MOHHOM COEIMHEHUU
NPUTATUBAET TAaKOE YHCIO HOHOB MPOTUBOIOJIOXKHOTO 3HaKa, 4ToObl 00pa3oBajiach
KpHUCTAJUIMYECKasl pelIeTKa MOHHOTO TUIa. B MOHHOM KpucTaie HeT MojieKysl. Kaxpii
HWOH OKPY>KEH OIpECICHHBIM YHUCIOM HOHOB JAPYroro 3HaKa (KOOPAMHAIMOHHOE YUCIIO
noHa). oHHBIE mapsl MOTYT CYILIECTBOBAaTH B Tra3000pa3HOM COCTOSIHUM B BHUJIE
MOJIIPHBIX MOJIEKYNI. B razoo0pa3znom coctossanr NaCl umeeT QUNONBHBIE MOMEHT
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~3-10%° KM, uro coOoTBeTCTBYET cmelieHuto 0,8 3apsaja 3JIeKTpoHa Ha JUIMHY CBSA3HU
0,236 um ot Na k Cl, . e. Na®®*CI°®",

Meraminueckass CBA3b BO3HHUKAET B pe3yJbTaTe€ YAaCTUYHOW JIeJIOKAIM3aIluU
BAJICHTHBIX OJIEKTPOHOB, KOTOpPbIE JOCTATOYHO CBOOOJHO JBUXKYTCS B PpEIIETKE
METAJJIOB, AJIEKTPOCTATUYECKH B3aMMOJICHCTBYS C TOJOXKHUTEIBHO 3apsKEHHBIMU
noHamu. CHIIBI CBSI3M HE JIOKAJIM30BaHbI M HE HANpaBJIEHBI, a JEOKATU3UPOBAHHbBIC
AIIEKTPOHBI O0O0YCJIOBIMBAIOT BBICOKYIO TEIUIO- M 3JIEKTPONPOBOAHOCTh. BomoponHas
cBsa3b. Ee oOpa3zoBanue OOYyCIIOBICHO TEM, YTO B PE3yNbTaTe€ CUIBHOTO CMELICHUS
AIIEKTPOHHOW Tapbl K 3JIEKTPOOTPHUIATEILHOMY aTOMY aTOM BOAOPOJa, O0Jagaroniuit
3¢ (PEeKTUBHBIM TMOJOKUTEIBHBIM 3apsAI0M, MOXET B3aUMOJCHCTBOBATH C JAPYTUM
anektpoorpunareabubiM  atomom (F, O, N, pexe Cl, Br, S). Dneprus Ttakoro
AIEKTPOCTATUYECKOTO B3aumozAeicTBusi coctasiser 20—100 KI[)K'MOJ'IL_l. Bonopoansie
CBSI3M MOT'YT OBITh BHYTPU- U MEKMOJICKYJISIpHBIMU. BHYTpUMOIeKyIsipHas BOAOPOIHAS
CBsI3b 00pa3yeTcs, HapUMeED, B allETUIIAIIETOHE M COMPOBOXKIACTCS 3aMbIKAaHUEM IIHUKIIA.

I'enemuxa

'enetuka — Hayka O HACIEJICTBEHHOCTH U M3MEHUMBOCTU. Hacredcmeennocms
OOBIYHO OMPEACIISIOT, KaK CIOCOOHOCTh OPraHU3MOB BOCHPOM3BOAMUTH cebe Mojgo0HOe,
KaK CBOWMCTBO POAUTEIHCKUX 0COOEH mepeiaBaTh CBOM MPU3HAKUA M CBOMCTBA MIOTOMCTBY.
OTHUM TEPMHUHOM OMPEIEISAIOT TAKKE CXOACTBO POJICTBEHHBIX 0COO0EH MEX Ty COOOI.

Y. JlapBuH OoTMeYals, 4TO MOTOMKH, KaK MPABHUIIO, HE SBIISIOTCS TOYHOW KOMHEH
POIUTENBCKUX O0COOEH, Tak Kak HapsAy C HacCJIEACTBEHHOCTHIO MM TPHUCYIIA
UBMEHYUBOCMb, KOTOPAs MPOSIBISETCS B Pa3TUUMIX OTACIbHBIX OPraHOB, TPU3HAKOB WU
CBOICTB, HJIM KOMILJIEKCA UX Y IOTOMKOB 110 CPABHEHUIO C POAUTENISIMUA U POJICTBEHHBIMU
0co0sIMU.

3amaueld TEHETHKU SBISETCS UW3Y4YEHHWE Tepeladyd HacJleICTBEHHOCTH OT
poaurenel motomkam. [IpeeMCTBEHHOCTh MEXy MOKOJEHUSIMH OCYLIECTBISETCS ITyTEM
MOJIOBOTO, OECTIONIOT0 MJIM BETETATUBHOTO pa3sMHOXeHHs. [Ipu 1moioBoM pa3MHOXKEHUU
BO3HHUKHOBEHHE HOBOTO TMOKOJICHUSI MIPOUCXOJNUT B Pe3yJbTaTe CAUSHUS MAaTEPUHCKON U
OTIIOBCKOM TOJIOBBIX KJIETOK, TIO9TOMY IMOTOMKH HECYT MPHU3HAKU O0CHX POJUTEITbCKHUX
dopMm. IlonoBble KIETKH COCTABISIOT HUYTOXKHO MAIyIO JIOJIF0 MHOTOKIETOYHOTO
opranu3Ma. OHU COaepKaT HACIe0CMBEEHHYI0 UHPOpMayuio COBOKYITHOCTb T€HOB €IMHUILL
HacielncTBeHHOCTH. HacneactBeHHas uHpopMauus — ompeneisieT UYeTKUM — IJiaH
OHTOT€HE3a, B MPOIECCE KOTOPOTO Pa3BUBAIOTCI U (POPMUPYIOTCS CrielupUYECKUe s
JTAHHOK 0COOW CBOMCTBA M MIPH3HAKH.

M. E. JlobamoB pnaer crnemyromee omnpeaenenue: «HaciencTrBeHHOCThIO Ha-
3bIBAETCS CBOMCTBO OpPraHU3MOB O0O0OECIEeYMBATh MaTEPUATBHYI0 M (PYHKIIMOHATIHHYIO
MPEEMCTBEHHOCTh MEXAY TOKOJICHUSMHU, a Takke OOyCIOBIMBATH CHEIUPUICCKUI
XapakTep UHANBUYATHHOTO PA3BUTHS B OTIPE/ICICHHBIX YCIOBUAX BHEIIHEH CPEIIBIY.

Hapsiny ¢ TepMHHOM «HAcCJIeICTBEHHOCTb» B TE€HETHUKE MPUMEHSIOT TEPMHUHBI
«HACJIEIOBAHUE» U «HACIEAyeMOCTb». Hacnedosanuem Ha3bIBAIOT MpPOIECC MEpenaydu
HACJIC/ICTBEHHBIX 33JaTKOB WJIM HACJIEJICTBEHHON WH(GOpMAIMU OT OJHOTO TMOKOJCHUS
JIPYyromMy, B pe3yJbTaTe 4ero y MOTOMKOB (DOPMUPYIOTCS OMpeeiCHHbIE MPU3HAKU U
CBOICTBA, IPHUCYIIHE POTUTEIBCKUM 0CO0sM. TepMUHOM «HACIEAyeMOCTh)» 0003HAYAIOT
JIOJTI0 TEHETUYECKON M3MEHUYMBOCTH B 00IIeH ()eHOTUTUYECKON U3MEHYMBOCTH IPU3HAKA
B KOHKPETHOM MOMYJISIIUK )KUBOTHBIX WJIM PACTCHUM.
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IMpuioxenue 2

JlaGopaTopHnas pabora
Tema: N3yyeHne 3aK0OHA COXPAHEHHS UMITYJIbCA M PEAKTHBHOIO IBH/KCHH.
Oo0opynoBanue: mnpuoOOP AJIA JEMOHCTPAINUN 32AKOHA COXPAaHEHUS UMITYJIbCA.
Heab: M3y4YuTh 3aKOH COXPAaHEHHMS MMITYJIbCA M €r0 NPaKTH4YecKoe pMMeHeHue.
[Topsia0K BBINOIHEHUST PAaOOTHI:
1.Pacnionoxute cxaTyro NpyXHHY C (UKCATOPOM MEXAY IIapuKkaMu Ha BbicoTe 50 cM
HaJl CTOJIOM C IIOMOUIBIO IITATHBA.
2. Otnyctute (pUKcaTop U U3MEPHTE PACCTOSHUS, KOTOPBIE MIPOJIETEIHN KaKIbIN U3
IIAPUKOB B TOPU30HTAIBLHOM HAIIPaBJIEHUH Sy U S).

v 59 m
3. Haligure Maccy IIapHKOB ¢ IIOMOIIBLIO BecoB. [IpoBepbTe COOTHOIIEHNE: — =— .
S5 My
4.ITponabmrofiaiiTe B I€MCTBUU IPUOOP ISl AEMOHCTPALIMK 3aKOHA COXPAHEHUS

HUMITyJTbCA.
5.CnenaiTe BBIBOI.
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JINCT
M3MeHeHu pabouelt yueOHOM MporpaMMBbl 10 AUCIUILTAHE
bA.08 ECTECTBO3HAHUE

I[OHOJIHGHI/ISI N U3MCHCHUA, BHOCUMBIC B pa60qu0 IporpaMmy JUCHHUIIIIMHBI

OcHoBanus BHecenus | Pazgen PI1/], B koTopsIii Conep:xaHre BHOCUMBIX
JIOTIONTHEHUN U BHOCATCS U3MEHEHMUS JOTIOJIHEHUH, N3MEHEHUI
U3MECHECHUN

[Ipennoxxenune
paboTtomarens

[Ipensioxenune
COCTaBUTEIIA
MIPOTPAMMBI

[TpuoGperenue, Pa3znenbr Ne2.4.5 u Ne5 OO6HOBNIEHUE TIEPEYHS
u3JlaHue aureparypsl, | IlepeueHb ocHOBHON 1 JIUTEpaTypsl
OOHOBJIEHHE MEPEYHS U | TONOJHUTENBHON JIUTEPATYPhl
conepxkanus ObC, 6a3
JTAHHBIX

VYTBepklieHa Ha 3aceJaHuu MpPeaMETHOW (IMKIOBOW) KOMUCCHU MAaTEMaTHYECKUX U
€CTECTBEHHOHAYYHBIX JUCHUIIMH TpOoTOoKoa Ne 10 ot «27» mas 2020 .

o
3amecturens qupekropa 1o YP ¢uinana 7 d- T.A. Pesynenxo

7

7 ,
3aBe/Lylonias ceKTopoM OUOIHOTEKH (urana /74 JLT. Coxonosa

VmsKkeHep-31eKTpOHUK (IPOrpaMMHO-UH(GOPMALOHHOE /
» / e
obecrieueHue 0Opa3oBaTEIBLHOM IPOrPaMMBI) i A .B. Cmeranun
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Penensnsn
Ha y4eOHy10 nporpammy yuebnoi aucuurmnuisl b/1.08 EcrecTBo3nanne
Js cneyuanbHOCcTH 43.02.11 I'ocTHHUYHBIHN CepBHC

Pabouas mporpamma yueOHoH mucumrmuiuebl bJ1.08 EctecrBo3nanue paspaGotana Ha
ocHoBe TpeboBaHui DenepasbHOr0 rocyaapCcTBEHHOro 00pa30BaTENbHOrO CTaHAapTa (Jajiee —
®I'OC), npenpsBasieMbIX K CTPYKType, COAEPXKAHWIO M pe3yibTaTaM OCBOEHHs YyueOHOM
aucuumnuesl BJ1.08 EctecTtBo3HaHuWe, B COOTBETCTBHH ¢ PEeKOMEHIAUHMAMH IO OpPraHH3aLMH
- TIOJTy4€HHs CpeHero obmero o0pa3oBaHus B npeaenax 0CBOEHUsSI 00pa30BaTeNbHbIX MPOrpaMM
cpenHero npodeccHoHaIBHOro 00pa3oBanus Ha 6a3e OCHOBHOIO 00IIET0 06Pa30BaHHUs C YY4ETOM
TpeboBanuii ®I'OC mo cnenuanbHOCTH cpeaHero npodeccHoHanbHOro obpasoBaHus (nanee
CIIO) 43.02.11 T'ocTHHHYHBIH CEpBUC, YTBEPKIECHHOTO NpHUKa3oM MuHHcTepcTBa 00pa3oBaHus
u Hayku Poccuiickoii @enepauun ot 07.05.2014 Ne832, zapeructpupoBaH B MHUHHCTEPCTBE
tocturiun Poceun 26.06.2014 Ne 32876.

Pabouas nporpamma sBISI€TCS HacThbIO OCHOBHOH mpogecCHOHANBHOW 00pa3oBaTeNbHOM
nporpammsl B cootBeTcTBHH ¢ ®I'OC cpennero (monHoro) obwero obpasosanust ¥ ®I'OC mo
cneuuanbHoctH CITO 43.02.11 INoctunuyHbIH cepBHUC ¢ kBainbukauuei «Menemkepy.

Pabouyass mnporpamma y4eOHON [OUCLMIUIMHBI HampaBjieHa HA OCBOSHHE 3HAaHHH O
dyHIaMeHTaNbHBIX (PH3HYECKHX, XUMHYECKMX M OHOJNOrHYeCKHX 3aKOHaX M MNpUHLMNAX,
JeXalluX B OCHOBE COBPEMEHHOH €CTECTBEHHOHAay4HOH KapTHHbI MHpa;, Haubosee BaKHBIX
OTKPBITHAX, OKA3aBILHX OMNpPEJENAIOIee BIUSHUE HA PA3BUTHE TEXHHKH U TEXHOJIOTHU, METONax
HAy4HOro NMo3HaHus. B nporpaMmy BIJIIOYEHO COAEpIKaHKE, HANPABIEHHOE Ha (GOpPMHUPOBAHUE Y
CTYAEHTOB KOMIETCHLIMH, HeoOxonumbix i kadectBeHHoro ocsoeHusi OIIOIT CITIO na Gaze
OCHOBHOrO 001ero o0pa3oBaHusi C MOJNy4YEHHEM cpefHero oduero od0pa3oBaHus, MPOrpaMMbl
TOATOTOBKH KBAIH(QHUUUPOBAHHBIX pabOYuX, CyIKAUIUX, MPOrPaMMbl MTOJATOTOBKH CMIELHAIHCTOB
CPEIHEro 3BEHA.

INacnopt nporpamMMbl 000OCHOBaHHO M TOJTHO OTPAXAET COAECPIKAHUE AUCLUILINHBI, €€ POllb H
MECTO B MOATOTOBKE CHELMAINCTa CPEIHEr0 3BEHA, PAacCKpHIBAET LENW W 3a4a4yd y4eOHOH
JucUHIUMHBL. OnpeneneHsl TpeOOBaHUS K YMEHUSM U 3HAHUSM CTYACHTOB. TeMaTH4YeCKHuH miaH
M cojepxaHue y4eOHOH AMCLUMIUIMHBI PacKpBIBAET MOCNIENOBATENbHOCTD MPOXOXKIEHHS TEM,
COOTBETCTBYET YueOHOMY IUIAHy H pachpelesieHui0 4acoB. B mporpamme omnpezneneHst (opma
NPOBEACHUS, LIEJH, 3a/4a4i y4eOHOH NUCLHIUTHHBI, MMPEICTaBJICHbl MaTepUaIbl Ul TeKYILUEeH H
NPOMEXYTOUHOH aTTecTauuy. B nporpamme peann30BaHbl IHAaKTHIECKHAE IPUHIHIBI 00y4eHHs:
LEJIOCTHOCTb, CTPYKTYPHOCTb, OTpa)K€Ha B3aUMOCBSI3b MEXIy OTAEIBHBIMH 3JIEMEHTAMH
CTPYKTYPBI, YYT€Hbl MEXIIPEIMETHBIE CBS3H.

Conepxanue pabouedl nporpammbl yueOHOH JUCHMIUIMHBI IOJNHOCTBIO COOTBETCTBYET
tpeboBanusiM OI'OC cpeanero mpodeccroHabHOr0 06pazoBanus no cnenuanbHoctH 43.02.11
loctunnunelii cepBuc. M3yuyenue naHHONW AMCUHUIUIMHBI  criocoOcTByeT 3¢dexTnBHON M
Ka4e€CTBEHHOH MOATOTOBKE MOJIOABIX CIELHATUCTOB.

[lepedeHp pexkOMEHIyeMO OCHOBHOH M  JOMOJHHUTENBHOM JMTEpaTypsl BKIIOYAET
o0IenocTynHbple WCTOYHHMKH, W3JIaHHbIE B 1nocnenHee Bpems (He mnosaHee S ner).
INepeunicnennsie MHTEpHET — pecypChl aKTyabHbI H JOCTORE

I'oCcTHHHYHBIH CepBHC.

Peniensenr:;

uMm. Aamupanaa Xosocrsakosa'
E. B. ®emxosa



Penenszus
Ha y4eOHy10 nporpammy yuebnol aucimmuiuasl BJ1.08 EcrecrBo3nanne
st cnenuanbHOcTH 43.02.11 INocTuHHYHEIH cepBUC

Pabouass mporpamma yueOHo# aucuuruinael BJ[.08 EctectBo3nanue paspaboraHa Ha
ocHoBe TpeboBaHui DeepanbHOro rocyAapcTBEHHOro 00pa3oBaTeIbHOrO CTaHaapra (xaiee —
®I'OC), npenbsABAsSEMBIX K CTPYKTYPE, CONCPKAHHIO M pe3yJbTaTaM OCBOEHHs Yy4eOHOM
mucuumneel bJ[.08 EctecTBo3HaHue, B cooTBeTCTBHH ¢ PekOMEHAALMSAMH 1O OpraHU3alu{
TIOJIy4€HHUs CpeHero oduero odpa3oBaHus B npeaesax OCBOSHUS 00pa30BaTeIbHBIX MPOrpamMm
cpenHero npodecCHOHaNBHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 00mero o6pa3oBaHHS C
yuetom TpeboBanuii ®I'OC mo cnenuanbHOCTH CpefHEro MpoecCHOHATBLHOrO 00pa3oBaHHS
(nanee CIIO) 43.02.11 T'ocTuHWYHBINA CEpPBHC, YTBEPXKAECHHOTO NpHKa3oM MuHHCTEPCTBA
obpasoBanusi U Hayku Poccuiickoii ®enepaumn or 07.05.2014 Ned47S, 3aperucTpupoBaH B
Munucreperse octiiuu Poccun 26.06.2014 Ne 32876.

PaGouas mporpamma SBNS€TCS 4acThiO OCHOBHOHM MpodecCHOHANBHOM 00pa3oBaTebHOM
nporpammsl B coorBercTBUM ¢ ®I'OC cpennero (nonuHoro) obuiero obpasosanus u ®I'OC mo
cnenpanbHocty CIIO 43.02.11 ToctuHuunbiéi cepBuc ¢ kBanubukanued «MeHemkepy.
PabGoyass nporpaMma y4eOHOM JHCLMIUTHHBI  HampaBieHa HAa OCBOGHHE 3HAHHH O
(dyHnaMeHTanbHBIX (QU3NYECKHX, XHUMHYECKHX M OHOJOIMYEeCKHX 3aKOHaX W IPHUHIUNAX,
JIeXalUX B OCHOBE COBPEMEHHOH €CTECTBEHHOHAYy4YHOH KapTHMHBI MHpa, Haubozee BaXKHBIX
OTKPBHITHAX, OKA3aBUIMX ONPEACISIOIECe BJIMSHHE Ha pa3BHTHE TEXHUKH H TEXHOJIOTHH,
METO/laxX HAay4yHOro I03HaHWs. B mnporpaMMy BKIIOHEHO COAEpXaHHE, HANpaBlIC€HHOE Ha
(OpMHpOBaHHE Y CTYAEHTOB KOMIETEHIHH, HEOOXOAMMBIX Ui KAa4eCTBEHHOTO OCBOCHHS
OIIOIT CIIO Ha 6a3e ocHOBHOro o0mero o0pa3oBaHUA C MOJYYEHHWEM CpelHero oO0Iero
o0pa3oBaHHsA;, NpPOrpaMMbl NOATOTOBKH  KBaIHU(UIHUPOBAHHBIX pabouux, CHyKauux,
NpOrpaMMsl NOArOTOBKH CHELHAIHCTOB CPEHErO 3BEHA.

Conepxanne pabGoueii nporpaMMbl yueOHOM JUCUMIUIHHBI MOJHOCTBIO COOTBETCTBYET
tpeboBannsam OI'OC cpennero npodeccuonanbHoro oopazoBanus no cnenuansaoctd 43.02.11
Ioctunnynbiif cepBuc. W3ydeHuwe AaHHON AMCHMIUIMHBL  CrocoOCTBYeT 3(dexTuBHOM U
Ka4eCTBEHHOH NOATOTOBKE MOJNOABIX CIICLIUATTMCTOB.

[Macropt mporpaMmsel 000CHOBaHHO M MOJTHO OTPAXKaeT COACP KaHUe AUCLIMIUIHHBIL, €€ poiib U
MECTO B MOJrOTOBKE CIELHATMCTa CPEAHEro 3BEHA, PACKpHIBAET LENU U 3a/a4d y4eOHOM
aucuuiuigeel. OnpeneneHsl TpeOOBaHHS K YMEHHMSM M 3HAHHMSM CTYACHTOB. Temaruueckuii
IUIAaH U COJEp)KaHHE y4eOHOH NHUCUMILIHHBI PacCKpbIBAET MOCAEAOBATENbHOCT MPOXOXKICHHS
TE€M, COOTBETCTBYET y4eOHOMY IUIaHy M pachpeleneHHI0 4acoB. B mporpamme onpeneieHsl
dopma npoBeneHus, NHeaH, 337a4d y4eOHOW NUCHHIUIHHBI, MPEACTABICHbl MaTepUaibl s
TEKylleli M MNpPOMEXYTO4YHOH arrecTauuMu. B mnporpaMme peanu3oBaHbl IUAAKTHYECKHE
NPUHLUNBL  OOy4YEHHs: LENOCTHOCTb, CTPYKTYPHOCTB, OTPa)K€HAa B3aUMOCBA3b MEXKIY
OTAENIbHBIMH 3JIEMEHTAaMU CTPYKTYPBI, YYTEHBI MEXKITPEIMETHBIE CBA3H.

Ilepeyenp pexomMeHOyeMOH OCHOBHOM W JIOTIOJIHUTENBHOH JIMTEpAaTypbl BKJIKOYAET
o0lIeNIOCTyTIHBIE WCTOYHWKHW, W3JaHHbIE B TIOCHenHee Bpems (He no3aHee S5 jieT).
[epeunciennsie UHTEpHET — PECYPCHI AKTYAIBHBI H JOCTOBEPHBL.

Pabouas mporpamma aucumiuinHel «EcTecTBOo3HaHHE» MOXKET OBITH PEKOMEHIOBaHA Ui
UCTIONB30BaHUS B Y4eOHOM Tmpolecce MNpHU MNOATOTOBKE MO cneuuansHoctd 43.02.11
I"'ocTuHHUYHBIH CepBHC. —
Peuensenr: / ; PR
Kanaunar TeXHHYECKUX HaYK, npenonaBaTeJIB nepaou Ka'I‘EFOpFIH A
®I'BOY BO «Kybanckuii rocy1apcTBEHHbBIH YHHBepCP!T Vo
B r. 'eneHmKuke ‘ /

JI. J1. JleBuH



