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1. TACIHOPT PABOYEN TPOT'PAMMbBI YYEBHOM JUCHUILJIAHBI

1.1 O0JsacTh NpuMeHeHHus1 Y4eOHOH NPOrpaMMBbl

PaGowast mporpamMma y4eOHOUM IUCIMILTUHBI €CTECTBO3HAHUE SIBJISCTCS YaCThIO
OCHOBHOI TmpodeccuoHaIbHON 00pa3oBaTeNbHOM MPOrpaMMOl B COOTBETCTBUHU C
denepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CpPEIHETO (ITOJHOTO)
obmero oOpa3oBanus u DegepanbHBIM  TOCYAapCTBEHHBIM  00pa30BaTEIbHBIM
cragmaprom (manee ®I'OC) 1o cHenMaIbHOCTH CpEeIHETO MPo(ecCHOHATHLHOTO
obpazopanus (gasnee CI1O) cneunanbrocth43.02.14 T'ocTHUYHOE J1€T10.

B ocnoBe yueOHON aucuuiuinHbel «EcTeCTBO3HAHME)» JIEKUT YCTaHOBKA Ha
dbopmupoBaHUE y 00yIaeMbIX CHCTEMBbI 0a30BbIX MOHATHH (DU3UKHU, XUMHUH U OMOJIOTHH U
NPEJCTaBICHUI O COBPEMEHHOW €CTECTBEHHOHAyYHOH KapTMHE MHpa, a TakkKe
BBIpaOOTKa yMEHUN TMPUMEHATH TOJY4YCHHBIC 3HaHMS, Kak B Mpo¢ecCHOHATbHOMN
NESITENBHOCTH, TaK U JIJISl PeIICHUS )KU3HEHHBIX 3a]1a4.

MHorue MoJoXKeHUsl, pa3BUBAaEMble E€CTECTBO3HAHUEM, pPAaCCMATPHUBAIOTCA Kak
OCHOBa CO3J[aHUSI W HCIOJb30BaHUS WH(OPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
texnosoruii (MKT) — omHoro u3 Hambosiee 3HAYUMBIX TEXHOJIOTUYECKHX TOCTHKEHUU
COBPEMEHHOU ITUBUIIN3AIUY.

B ectecTtBO3HaHuu YOpMUPYIOTCS MHOTHUE BUIBI ACSITEIHLHOCTH, KOTOPHIE UMEIOT
MeTa mpeaMeTHBIM xapakTep. K HUM B mepByl0 ouepeab OTHOCATCS: MOJEIUPOBAHUE
O0OBEKTOB H TMPOIIECCOB, IMPUMEHEHHUE OCHOBHBIX METOJOB TO3HAHUS, CUCTEMHO-
WH(OPMAIIMOHHBIA aHaIu3, GOpMyIUpPOBAHME THIIOTE3, aHAJW3 W CHUHTE3, CPaBHEHUE,
000011eHNe, CUCTEeMAaTH3allusl, BBISBICHUE MNPUYUHHO-CICACTBEHHBIX CBS3€H, TOUCK
aHaJIOroB, yNpaBieHUEe 00beKTaMu U mporeccamMu. IMEHHO 3Ta JUCHUIUIMHA MO3BOJSET
MO3HAKOMUThH YYalllUXCsl C HAYYHBIMA METOJAMH TO3HAHMS, HAYYUTh HMX OTJIMYATh
TUIOTE3Y OT TEOPUHU, TEOPHUIO OT IKCIIEPUMEHTA.

EctecTBO3HaHme wumeeTr oueHb OONIbIIOE M BCEBO3pacTarollee  YHCIIO
MEXIUCIUILTMHAPHBIX CBSI3€l, MPUYEM Ha YpOBHE, KaK MOHATHIHOTO armapara, Tak U
uHcTpymMeHTapus. Cka3zaHHOE MO3BOJISIET paccMaTpUBaTh €CTECTBO3HAHME KaK MeETa
JTUCHUIUIMHY, KOTOpas MPEAOCTaBISIET MEXIUCHUIUIMHAPHBIA S3BIK U1 OTIUCAHUS
Hay4YHOW KapTUHBI MHpA.

Nzydyenne  «EctecTBo3HaHus» B  MNpodeCcCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHu3aIusaX, peaqu3ylIInX o00pa30BaTEIbHYI0 MPOrpaMMy CpPEIHEr0o OOIIero
obpazoBanusi B mnpenenax ocBoeHuss OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIETO
o0pa3oBaHusi, HUMEET CBOM OCOOEHHOCTH B  3aBHCHUMOCTH  OT  NpOQuis
npoeCCHOHAIBHOTO 00pa30BaHMsA. JTO BBIPAXKAETCS B COACPNKAHUUA OOydeHUS,
KOJIMYECTBE YacOB, BBIJEISEMbIX HAa U3YUEHUE OTJIETBHBIX TEM MPOTrpaMMBbl, TI1yOUHE UX
OCBOCHHUSI y4YallUMHUCS, OOBEME H XapakKTepe TMPaKTUYECKUX 3aHATUH, BUIAX
BHEAYJUTOPHOIN CaMOCTOSTEIbHON paboTHI.

TeopeTnueckue CBEACHHS] MO E€CTECTBO3HAHUIO JOMOJHSIOTCA MPAKTUYECKUMU
paboramu.

1.2 MecT0 AUCUMIUVIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJIMCTOB
CpeHero 3BeHa

Hucnumnuaa  «EcTtecTBo3HaHME» BXOAWT B 0a30BBIM  y4eOHBIA LMK
(obmieoOpa3zoBaTenbHble  AUCIHUIUIMHBI) MNPOrpaMMbl  MOJATOTOBKM  CIIEIIUAIKHCTOB
CpEJIHETO 3BEHA.



1.3 Heau w 3agauyMm JUCHUIVIMHBI - TPeOOBaHHUS K Pe3yJbTaTaM OCBOEHHUSA
THCIHHUILIMHBI:

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

- OCBOEHHE 3HAHHMK 0 (yHIAMEHTATBHBIX (U3UYCCKUX, XUMHUYCCKUX U OMOJOTHYECCKUX
3aKOHAX W MPHUHITUIIAX, JISKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI
MUpa; HanOoJiee BAXKHBIX OTKPBITUSAX, OKA3aBIINX ONPEACIISIONICe BIUIHUE HA Pa3BUTHE
TeXHUKH M TEXHOJOTHUH; METOJIaX HAYYHOTO IMO3HAHUS MMPUPOJIBL;

- OBJIQJICHWE YMEHHUSIMH TPOBOJIUTh HAOIIOJEHUS, IIJIAHUPOBAaTh U  BBINOJHATH
OKCIIEPUMEHTHI, BBIIBUTATh TUIOTE3bl W CTPOHUTH MOJCIH, NMPUMEHSTH MOJYYCHHBIE
3HaHUS 10 (PU3UKE, XUMHUHM ¥ OMOJIOTHH JJIsT OOBSCHCHHSI SIBJICHUN M CBOWCTB BEIIECTB;
MPaKTUYECKH HCIIOIb30BaTh 3HAHUS MO (U3MKE, XUMHUM M OHOJIOTHH; OIICHHBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OPMAIIHH;

- pa3BUTHE T[I03HABATCIBHBIX HWHTEPECOB, HHTEIUICKTYaJbHBIX H  TBOPYECKUX
crocoOHOCTel B Mpollecce MPHOOPETEHUsT 3HAHMK W YMEHHH 10 (PU3MKE, XUMHUU M
OMOJIOTMHM C HMCIOJIb30BAHHEM Pa3IMYHBIX HCTOYHUKOB HMH(OPMAIIMKM U COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTHH;

- BOCNUTaHUE YOCKICHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB TPHPOJIHI,
HCITOJTH30BaHMS JOCTH)KCHUH B 00J1aCTH (PU3MKH, XUMUU M OHMOJIOTHMHU Ha OJ1aro pa3BUTHS
YeJIOBEUCCKOM  IMBWIM3AlMHM;, HEOOXOJUMOCTH  COTPYJAHHYECTBA B  IpoOIEcce
COBMECTHOTO BBITIOJTHEHUS 3a7a4, YBOKUTEIHHOTO OTHOIICHHMS K MHEHHUIO OIITOHEHTA
npu  OOCYKIEHHWH TPOOJIeM eCTeCTBEHHOHAYYHOI'O COJIepKaHUsA, TOTOBHOCTH K
MOPAJIbHO-3THYECKOM  OIICHKE HCIOJIb30BAaHUS HAYYHBIX JOCTH)KCHUH, UYYyBCTBa
OTBETCTBEHHOCTH 3a 3aIUTY OKPYKAIOIICH CPEIbl;

- UCTIOJIb30BAHNUE PUOOPETEHHBIX 3HAHUN M YMCHUU JIJISI PEIICHUS MPAKTUYCCKUX 3a]1a4
B IIOBCEJHEBHOM JKM3HHM, oOOecleueHHus OC€30IaCHOCTH COOCTBECHHOM  >KHM3HH,
paIMOHAIBLHOTO TPHUPOOINOIL30BAaHUS M OXPaHbl OKPYKAroIIeH Cpeapl, BO3MOXHOCTh
NPUMCHCHHMSI 3HAHWW TPU  PENICHWM 33Ja4, BO3HUKAIOIIUX B  TOCICAYIOMEH
poeCCHOHATBHOM TEeSITEIHPHOCTH.

B mnporpammy BKIIOYEHO Ccojep)KaHHWE, HANpaBJICHHOC Ha (POPMHUpPOBAHHUE Y
CTY/ICHTOB KOMIMETEHIUNA, He0OX0aAnMBbIX JJisa kadecTBeHHOTO ocBoeHus: OITOIT CIIO na
0a3e OCHOBHOTO OO0IIEro 0Opa3oBaHUs C MOJYYEHHUEM CpEIHEro o0IIero oOpa3oBaHMUS;
MporpaMMbl  IOJITOTOBKM KBAIM(HUIIMPOBAHHBIX PadOUMX, CIyXKaIuX, IPOrpaMMBbl
noAroToBKH creruanuctoB cpennero 3seHa (IIIIKPC, ITICC3).

1.4. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0yYeHUS MO JUCHUILIMHE (MepevYeHb
(popMupyeMbIX KOMIIETEHIIH)

OcBoenue coniepkanusi yaeOHON TucIUIUIMHBI «EcTecTBO3HaHME» 0OecreunBaeT
JOCTH>KEHHUE CTYIEHTAMM CIIEIYIOIINUX PE3yIbTaTOB:

JUYHOCTHDBIX
- YyBCTBO TOPJOCTH M YBAXXEHHUSI K UCTOPUHU U JOCTHKEHUSAM OTECUECTBEHHOW HAYKH;
rpaMOTHOE MOBEJIEHUE B MpOo(eccHOHANbHON AESITENbHOCTH U OBITY NMpHU OOpalleHUuu ¢
npuOoOpaMu U yCTpOIiCTBaMU;
- TOTOBHOCTH K MPOJIOJDKEHUIO0 00pa30BaHMs U MOBBINICHUS KBaTU(UKAINA B H30paHHOM
npodeccuoHanbHOU NEeATEIbHOCTU U 00BEKTUBHOE OCO3HaHUE poin
€CTECTBEHHOHAYYHBbIX KOMIIETEHIIUN B 3TOM;



- YMEHHME HCIIOIb30BaTh AOCTHKECHHMS COBPEMEHHOW HAYKHM U €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH JJIs MOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHS B BRIOpaHHOU
poQeCcCUOHANTBHOM IESITEIbHOCTH;

- YMEHHME CaMOCTOATEIBHO JO0OBIBaTh HOBBIE ISl c€0s €CTECTBEHHOHAYUYHbIE 3HAHMS,
UCIIOJIB3YS JUISl 3TOTO OCTYIHbIE UICTOYHUKU HH(OpMaInH;

- YMEHHE BBICTPAMBATh KOHCTPYKTHUBHBIE B3aMMOOTHOILIEHHS B KOMAaHJAE MO PELICHUIO
00IIMX 3a/1ad4;

- YMEHHE YIPAaBIATh CBOEH MO3HABATEIBHOUN NESATEIBHOCTHIO, IPOBOJIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHS;

mema npeomemmbix.

- UCIIOJIb30BAHHUE PA3JIMYHBIX BUJIOB IIO3HABATEIBHOU AESITENBHOCTH JJIsSl PELICHUS
€CTECTBEHHOHAYUYHBIX 3a/1au, IPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOACHMUS,
ONUCAHUsA, U3MEPEHUS, IKCIIEPUMEHTA) JUIsl U3YUEHUSI Pa3IUYHbIX CTOPOH OKPYKArOIIEH
JICUCTBUTEIILHOCTH,

- HCIIOJb30BAHME OCHOBHBIX WHTEJUIEKTYaJbHbBIX ONEpalMil: IMOCTAaHOBKU 3aJayH,
dbopMynupoBaHUS ~ TUIMOTE3, AaHaIW3a M  CHUHTE3a, CpaBHEHHUs, OO0OOIICHMUS,
CHUCTEMATH3alllH, BBIABICHUSA IPUYMHHO-CIEICTBEHHBIX CBS3€M, IIOWCKAa aHaJOIOB,
(dbopMynupoBaHUS BBIBOJOB JUISl M3YyUEHHUS PA3NIMUYHBIX CTOPOH H3Y4YaeMbIX OOBEKTOB,
SBIIGHUA U TPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJMMOCTh CTaJKUBAThCA B
npodeccuoHanbHOM cdepe;

- yYMEHUE TE€HEpUpOBaTh HAEH M OINPEHENiATh CpPEACTBA, HEOOXOIUMBbIE M HUX
peanu3aiuy;

- YMEHHME HUCIIOJIb30BATh PA3JIUYHbIE UCTOUHMUKHU JJISl MOJYUYEHHUS €CTECTBEHHOHAYYHOMU
uH(pOpMaIIUY, OLICHUBATh €€ JOCTOBEPHOCTb;

- YMEHHUE aHAJIM3UPOBATH U MPEACTABIATH HHPOPMALIMIO B Pa3IMYHBIX BUAAX;

- YMEHHE MYOJUYHO MNPEACTABIATH PE3yJbTaThl COOCTBEHHOI'O HCCIIEJIOBAHUS, BECTH
JMCKYCCUH, JOCTYITHO M TapMOHUYHO coueTasi cojepkaHue u (HOpMbl MpeacTaBiIsieMOn
uH(pOpMaLINK;

npeoMemHbiXx.

- ¢(hopMHUPOBAHHOCTD IMPEJICTABICHUN O POJIU M MECTE €CTECTBO3HAHUS B COBPEMEHHOM
HAay4YHOU KapTUHE MHpPA; MOHUMAaHHUE CYIIHOCTH HaOJI0/1aeMbIX BO BceneHHoi siBiIeHUH,
pOJIM  €CTECTBEHHOHAyYHbIX  JUCHUIUIMH B (OPMHUpPOBAaHUM  Kpyrosopa u
(GyHKIIMOHAIEHON TPAaMOTHOCTH YeJIOBEKA JUIsl pEIICHHs MPAKTUUECKUX 3a]1a4,

- BJIaJICHUE OCHOBOIIOJIAral0 MU €CTECTBEHHOHAYYHBIMU MOHSATUSAMH,
3aKOHOMEPHOCTSIMH,  3aKOHAMU U TEOpUAMH;  YBEPEHHOE  MCIOJb30BaHUE
€CTECTBEHHOHAaYYHOU TEPMUHOJIOTUH U CUMBOJIMKY;

- BJIaJICHUE€ OCHOBHBIMU METOJaMU HAy4HOTO MO3HAHHUSI, HCIOJIb3yeMbIMH B HayKe:
Ha0JII0/IEHUEM, OTMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- ymMeHusi o0pabaTbIiBaTh pe3ysbTaThl U3MEPEHHI, 0OHAPYKUBATh 3aBUCHUMOCTH MEXY
UCCJIETyeMbIMU BEITHIMHAMHE, OOBSICHSTH IMOTYYECHHBIC PE3YIIbTATHI U JIEIAaTh BHIBOIBL;

- ¢(hOpMUPOBAHHOCTH YMEHUS pelIaTh €CTECTBEHHOHAYYHbIC 3a/1a4H;

- c(OpMHPOBAHHOCTH YMEHHUS NPUMEHSTHh TMOJY4YEHHbIE 3HAHUS ISl OOBSICHEHMS
YCIIOBHM TPOTEKaHMs] €CTECTBEHHOHAYYHBIX SIBJICHMH B NPHUPOjE, MpodeccrnoHaTIbHON
cdepe u ISl IPUHATHS TPAKTUICCKUX PEIICHUI B TTOBCETHEBHOM JKHU3HU;

- c¢(hOpMHUPOBAHHOCTh COOCTBEHHOM MO3MIIMHU MO OTHOUIEHHIO K €CTECTBEHHOHAYYHOM
uH(pOpMaLIUY, TOJTy4aeMO U3 Pa3HbIX UCTOYHUKOB.



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. OobeMm yueOHOH IMCUMIIJIMHBI M BUABI

yueOHO# padoThl

Bun yueOHoii padoThI Oobvem uacog

MaxkcuMmaJibHasi ydeOHasi HAarpy3ka (Bcero) 118
Oo6s3aTenbHasi ayIUTOPHAsA yueOHasi HAarpy3Ka (Bcero) 118
B TOM YHCIJIE:

3aHATHS JEKIIMOHHOTO THUIIA 60

MIPAKTUYECKHE 3aHATHS 58
[IpomexxyTodHass aTTecTaIlus Hduddepernnpona

HHBIN 3a4éT

2.2 CTpyKTYypa AMCUMILINHBI

KOJ’II/I‘ICCTBO AYAUTOPHBIX YaCOB
HaumeHoBaHHUe Pa3ge/ioB U TeM Bceero
Teopernueckoe odyuyenue | IlpakTuuyeckue 3aHATHS

Pa3nen 1. ®usuka 30 16 14
Tema 1.1 Mexanunka 4 2 2
Tema 1.2 MonekynsipHast pu3nka u 6 5 4
TEPMOJIMHAMHKA
Tema 1.3 DnexTpouHaMuKa 12 8 4
Tema 1.4. Ctpoenue aToma u

8 4 4
KBaHTOBasi H3HKa
Pa3znea 2. Xumus 44 22 22
Tema 1.1 OcHOBHBIC TOHATHSA U 4 5 2
3aKOHBI XUMHH
Tema 1.2 Boma. PactBopsr 8 4 4
Tewma 1.3 Xumnueckne peakiiuu 8 2 6
Tema 2.1 MeTtaiuibl 1 HEMETAJLIBI 6 4 2
Tema 3.1 YraneBogopoibl 4 2 2
Tewma 3.2 Kucnopoacoaepxame u
a30TOCOJIeprKaIie OPraHNICeCKIe 10 6 4
BEIllECTBA
Tema 3.3 XuMHS U KU3HB.

4 2 2
XuMus B OBITY
Pa3nen 3. buosorus 44 22 22
Tema 1.1 MeToas! TO3HAHUS B

4 2 2
Ouosoruu
Tema 1.2 Kiterka 12 6 6
Tewma 1.3 Opranmsm 8 4 4
Tema 1.4 Bug 12 6 6
Tema 1.5 DxocucTeMBl 8 4 4
Bcero mo gucuuiuinne 118 60 58




2.3 TemaTu4eckuii VIAaH U COAEPKAHNE YUeOHOH TUCHHUILIHHBI

HaumeHnoBanue Copaep:xanue yueOHOI0 MaTepHaJia, MpaKTH4YecKue padoThl, O6beM | YpoBeHb
pa3iesioB U TeM caMoCToOsITeJIbHasl padoTa o0yyaruuxcs, Kypcopas padora 4YacoB | OCBOCHHUS
(eciu mpeaycMoOTpeHa)
Pasgen 1. ®uzuka 30
Tema 1.1 Copep:xanue yueOHOI0 MaTepHaJia 4
MexaHuka Jlexkuun 2 2
1 | Mexaanueckoe ABMKEHUE. 3aKOHBI IBHKECHUA.
IIpakTuyeckue (JiaGopaTopHbIe) 3aHATHSA
1 | Usydenne 3ak0Ha COXpaHEHUS] IMITYJIbCa M PEAKTHBHOTO 2 .
JIBIDKCHUS
Tema 1.2 Copep:kanue yueOHOro MaTepuajia 6
MonekyaspHasi Jlekuuun
1,2
$usuka u 1 | OcuoBHeIe nosoxennss MKT u ux onsITHOE 000OCHOBAaHHE. 2
TepMOAUHAMHUKA 3aKoHBI TEPMOJMHAMUKHU
IIpakTnyeckue (JadopaTopHbIe) 3aHATHUS
1 | Mi3mMepeHue BIaXHOCTH BO3JlyXa 4 2,3
2 I/I3MepeHHe TMMOBEPXHOCTHOI'O HATAXKCHUA KUJIKOCTU
Tema 1.3 Copaep:xanue y4eOHOI0 MaTepHaJia 12
Juekrpogunamu- | Jlekuuu 8
Ka 1 | DnexTpudeckoe BSfHMOZ[eﬁCTBﬂe. 3akon OMa 11 yyacTka 4 12
LIENN | TSI OJTHOW IIenH
2 | MarsuTHOE T0JIe TOCTOSTHHOTO MarHuTa M 3JIEKTPUIECKOTO 4
TOKA. SIBJICHNE 3EKTPOMAarHUTHON MHAYKIIHH.
I[IpakTnyeckue (J1a00paTopHbIe) 3AHATHS
1 | Usydenue 3akoHa OMa JJIsI y9acTKa [IEH 4 2,3
2 | V3y4enue siBICHHS 3JIEKTPOMArHUTHON MHIYKIIUH
Tema 1.4 Coaep:xanue yue0HOro MaTepuaja 8
Crpoenue atoma u | Jlekuuu 1.2
KBaHTOBast 1| Crpoenne aToMa 1 aTOMHOTO sI/Ipa. 3aKOHBI CBETA. 4 '
¢usuka PannoakTUBHOCTD
IIpakTnyeckue (J1a00paToOpHbIe) 3AHATHS
1| Crpoenue atoma
4 2,3
2 | KonTposbHas pabora o Teme «Dusmka»
Paszngen 2. Xummusa 44
Tema 1.1 Conep:xanue yueOHOro MaTepuaja 4
OcHoBHbIE Jlexkuuu
MOHATHSA U BemectBo. ATom. Mosiekyna. XUMUYECKHH SJIEMEHT 2 1
3aKOHBI XUMHH TpakTudeckne (Ja00paTOpHbIE) 3AHATHS 5
1| OcHOBHBIC IOHATHS ¥ 32aKOHBI XUMHUH
Tema 1.2 Copaep:xanue y4eOHOr0 MaTepHaJia 8
Bopa. PacTBopsl Jleknuu
1| dusnueckue 1 XMMUYECKHE CBOMCTBA BOJIBI. A 2
2 | ®usnyecKre U XUMUIECKHUE CBONCTBA PACTBOPOB.
IIpakTuyeckne (JiabopaTopHbIe) 3aHATUS
1 | 3arps3HUTENH BOJBI M CITIOCOOBI OYHUCTKH BOJBI. 4 23
2 | Ompenenenne KeCTKOCTH BOIBI
Tema 1.3 Cogaep:xanue yueOHOI0 MaTepuaJia 8
XuMH4ecKkue Jlexknuu 1
peaKkuuu 1| Xumnueckas peakuus. TemnnoBoi 3hhexT XUMUUECKOi 2
peakuuy. XUMHYECKOE PABHOBECHE
IIpakTnuyeckue (Ja00opaTopHbIE) 3aHATHS 6 2,3
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1| CocraBnenue JIEKTPOHHBIX U AIeKTporpaduueckux Gopmysn
aTOMOB XHMHUYECKHX IEMECHTOB

2 | Uenouxy npeBpameHnii XHMAYECKAX BEIICCTB
Knaccnukarnist XUMHYIECKIX peakIii

3 | Pemenne pacyeTHbIX 3a/1a4 110 YPaBHEHHAM XUMHUIECKUX

peakuui
Tema 2.1 Copaep:xanue y4eOGHOT0 MaTepuaJa 6
Mertajuibl 1 Jlekuuu
HeMeTaJIbI. 1| MeramibL. 4 1.2
2 | Cnnasbl. Koppo3usi MeTaJuIOB U clIOCOOBI 3aLHTHI.
IIpakTHuyeckue (JadopaTopHbIe) 3aHATHS
1| OO6mas xapakrepucTrka MetayuioB. O0Ias XxapaKTepucTuKa 2 .
TJIaBHBIX MOJATPYII HEMETAJUIOB HA IIPHMEPE TaJOrCHOB.
Tema 3.1 Copaep:xxanue y4eOHOr0 MaTepHaJia 4
Yraesogopoasl. Jleknun 12
1| IlpenensHbIe U HENPENENbHbIE YIIIEBOAOPOIbl. [IpuMeHeHne 2 '
YIJIEBOJOPOIOB B OPTaHUIECKOM CHHTE3E.
IIpakTnueckue (J1a00paToOpHbIE) 3AHATHS
1| OO6mas xapakTeprucTHKa YIIeBOIOPOI0B 2 .
Tema 3.2 Conep:xanue yueOHOro MaTepuaja 10
Kucnoponcogep:xa | Jlekuuu
mue u 1| Coupthl, KapOOHOBBIE KHCJOTBHI, CIOXKHBIE d(PUPHI,
a3oTocoaepiKalue 1,2
OpraHuveckue 2 | AMHUHBI, aMHUHOKHCJIOTBI, OCITKH. 6
BelllecTBa
3 | Hykneunosbie kuciaotel. ATD
IIpakTnyeckue (JadopaTopHbIe) 3aHATHSA
1| CgoiicTBa ¥ NpUMEHEHHUS KUCIOPOIOCOICPIKAIINX
OpPraHUYecKHX BEIECTB. 4 .
2 | CBoiicTBa M INPUMEHEHUS a30TCOJAEPIKAIIUX OPIraHUIECKHX
BEIIIECTB.
Tema 3.3 Conep:xanue yueOHOro MaTepuaja 4
XuMus ¥ KU3Hb. Jlekuun 12
Xumus B ObITY 1| Xumust 1 OpraHu3M 4enoBeka. XUMHIECCKHE SIEMEHTHI U 2 '
COEJITHEHHS B OpraHU3Me YeJIOBeKa.
IIpakTHyeckue (JadopaTopHbie) 3aHATHUS 2 .
1 | KontpoapHas paboTa 1o tTeMe «XHUMHsD
Pa3gen 3. Buosaorus 44
Tema 1.1 Coaep:xanue yueOHOro MaTepuaja 4
MeTtoanl Jlexuuu 12
TIO3HAHUS B 1 | ’Kusas npupoja Kak 00beKT H3ydeHNs ONOIOTHI. MeTo bl 2 '
Oounosnoruu WCCJIEIOBaHMS JKUBOH MPUPOJIbI B OHOJIOTHH.
IIpakTnueckue (Ja0opaTopHbIe) 3aHATHS 2 .
1 I JKuBas mpuposa Kak 00bEKT N3y4eHUs] OHOJIOTHH
Tema 1.2 Knerka Copaep:xanue y4eOHOr0 MaTepuaia 12
Jlexknuu 6 1
1| KirerouHast Teopusi CTpOEHHsI OPTaHU3MOB. 2 1
2 | Monexyna JIHK - HocuTenbs HacneICTBEHHOH HHOpManuu 2
= 2
3 | HexsieTouHoe cTpoeHHe, )KU3HEHHBIH [IUKII M €r0 3aBUCUMOCTb 2
OT KJICTOYHBIX ()OPM JKU3HH
IIpakTnuyeckue (J1adopaToOpHbIe) 3aHATHS
1| W3y4eHue cTpoeHUs paCTUTEIBEHON U )KUBOTHOM KIIETKH
2 | CpaBHenue OnocunTe3a Oenka u POTOCHHTE3a 6 .
3 | 3HaueHHe BUPYCOB B COBPEMEHHOM MHpE.
Tema 1.3 Coaep:xanue y4ed0HOro MaTepuaja 8
Opranusm Jlexuuu 4
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Muoroo6pasue opranu3smoB. OOMEH BEILIECTBOM M SHEPTHEH ¢
OKpYy’Kalomiel cpeoii Kak HeoOX0AUMOe yCIOBHE 2
CYIECTBOBAHUS )KUBBIX CUCTEM

1,2

HacnenctBeHHOCTh M U3MEHYMBOCTD — CBOMCTBA OPraHU3MOB,
3aKOHOMEPHOCTH HaclleIOBaHUs, YyCTaHOBIEeHHBIE . MeHnenem 2
u T. Moprasom (Ha mpuMepe HaclieTOBaHHS Y YeJIOBEKa)

1,2

aKkTHYecKkne (1a00paTopHbIe) 3aHATHA

[EEN

Opraamsm — eguHOe 1etoe. MHOrooOpasue OpraHmu3MOB

Pemenue npoctelmx reHETUYECKUX 3a1a4

Tema 1.4

Bun

Coaep:xanue yuedOHOro MaTepuaja 12

Jlexknuu

[EEN

Bun, ero xpurepumu.

ITonynsauus — CTpyKTypHas €AMHULIA YBOJIIOLIMH.

Teopus 3Bostoruu opranuveckoro mupa Y. Jlapsuna

1,2

= e N

aKTHYecKHe (1a00paTopHbIe) 3aHATHSA

I'unotesnl ITPOUCXOKJACHHUSA KU3HU.

DTaIlbl BOJIOIUN OPraHUIEeCKOT0 MUpa

AHTpomnorexes

Tema 1.5
IKOCHCTEMBI

ojlepKaHNe y4eGHOro MaTepuaia 8

CKIINU

Flglale(Ne

[TpeaMer u 3a7a4u SKOJIOTUH. DKOJIOTUUECKHE (PaKTOPHI, 4
0COOEHHOCTH UX BO3JICHCTBHSI.

1,2

aKTH4YeckHue (Ja0opaTopHble) 3aHATHSA

H3MeHInBOCTH BHU OB 110 BJIMAHHUEM 5KOJIOTHYCCKHUX (baKTOpOB

Nr—\n

KonTponsHas pabora o Teme «buosorusy» 2

HUTOro: 118

2.4 Conep:xanue pa3/iesioB M CHUILTHHBI

2.4.1 3aHATHA JeKINOHHOI0 THIIA

Ne ®opma
HaumenoBanue
pasn Copnep:xxaHue pasgena TeKyIero
paszeJia
ena KOHTPOJIS
1 duzuka MexaHnuyeckoe ABWKEHHE, €r0 OTHOCHTENBHOCTh. 3akoHbl nuHamuku | P, YV, KP

Herotona. Cuiisl B pUpoie: YOPYrocTh, TPEHUE, CHIIA TAXKECTH. 3aKOH
BceMHpHOro TsaroTeHus. HewecomocTs. MMiynbc. 3akoH coXpaHEHHS
UMIIyJIbca ¥ pEaKTUBHOE ABIDKeHHE. [loTeHmmanpHas W KHHETHYeCKas
9Heprus. 3aKOH COXpaHEHHWS MEXaHWYeCKoW »Hepruu. Pabota wu
MomHOCTh. Mexannueckue konebanus. Ilepron n yactora KoyeOaHHH.
Mexannueckue BoiaHbl. CBONCTBA BOJIH. 3BYKOBBIE BOJHBL. YIJBTPa3BYK
U €ro HCNOJIb30BaHHE B T€XHUKE M MeaunuHe. OCHOBHBIE MOJIOKEHUS
MKT n ux onbiTHOe 06ocHOBaHue. bpoyHoBckoe nBrxenue. Juddysus.
Pa3smepsr m Maccel Monekynl U aromMoB. KanmunispHble SBIEHUS.
Temmoemkocts. TemmoobMeH. 3akoHBI TEPMOJMHAMHUKH. TemiioBbIe
JIBUraTesIM U oXxpaHa okpysarowei cpenpl. KITJI TeruoBelx nBUrarenei.
ONeKTpUYecKoe B3aWMOJCHCTBHE. OJIEMEHTapHBIH 3apan. 3aKkoH
Kynona. Husnexktpuyeckas IIPOHULIAEMOCTD cpenbl.
OnexTpocraTndeckoe mosie. HampsokeHHOCTh. [IpHHINT Ccymepro3uiinm
nonieit. ['padudeckoe n300pakeHNe MEKTPUUECKUX TMoJield. MarHuTHoe
HOJi€ TOCTOSHHOTO MarHuTa M 3JIEKTPUYECKOro TOoKa. MarHuTHas
UHAYKIYSI, MATHUTHBIN MOTOK. SIBIeHNE 3MEeKTPOMarHUTHON MHAYKIUH.
3akon Oma g8 yuacTka uHenu. KpaTkas ucTOopus pa3BUTHA
IpeJCTaBICHUN O MPHUPOJE CBeTa. DIEKTPOMArHUTHAsl MpHUpoOJa CBETa.
3aBUCUMOCTb MEXJY [UIMHOW BOJIHBI M YacCTOTOM 3JIEKTPOMAarHUTHOTO
n3JIydeHusl. 3aKOHBI OTpakeHHsl U nperomieHus cBera. Pororddexr u

11




KOPIYCKYJISIpHBIE CBOMCTBa cBeTa. CTpoeHHME aTOMa U €ro IUIaHeTapHas
Mozens. I'unoresa [lnanka. Iloriomenre U UCycKaHue CBETa aTOMOM.
CrpoeHne aToMHOTO snpa. PaaWoakTWBHBIE W3IYyYCHHS W UX
BO3ZCUCTBUE Ha JKUBBIC OPTaHU3MBI. DHEPTHUS PACHICTICHUS aTOMHOTO
snpa. SnepHas sHepretuka. Hama 3Be3nHas cuctema — ['anmakrtuka.
Beckoneunoctrs Beenennoit. IToHsTHE 0 KOCMOJIOTHHA. DBOIOLMS 3BE3.
Oneprust Conana u 38e3. [Iponcxoxaerne CoTHEUHONW CHCTEMBI.

Xumusa

IIpenmer xumuu. BemectBo. AtoM. Monekyna. XUMHUUECKUA 3JEMEHT
u  GopMBI ero cymiecTBoBaHHA. I[IpocThle M CIOXHBIE BeIIECTBa.
Omxpwimue  Ilepuoouueckoeo  3axona. Ilepuoouueckas cucmema
XUMUYeCKux 21emenmos pycckoeo yuenoeo /. . Menoeneesa. 3nauenue
Ilepuoouueckozo 3axona u Ilepuoduueckoll cucmemvl — XUMUYECKUX
anemenmos pycckozo yuenozo /. H. Mendeneesa 0ns pazeumus Hayku u
NOHUMAHUsA ~ Xumudeckoll —kapmunvl mup. KoBalleHTHas  CBs3b:
HemoJsipHass M noisApHas. VonHas cBa3b. KaTHOHBI W aHMOHBI
Mertannndeckas cBsi3b. BojoponmHas cBs3p. Boga B mpupone, ObITy,
TEXHUKE M Ha TPOu3BOACTBe. Du3MUeckne M XHMHYECKHE CBOICTBa
BOJBI. 3arpsi3HATENH BOABI M crocoObl ouncTkH. JKecTkas Boma M ee
ymsardenne. OmnpecHeHHE BOIBI. ATrperaTHbIE COCTOSIHHSL BOIBI M €€
Mepexobl M3 OJHOTO arperaTHOro COCTOsiHWS B apyroe. [loHsaTtHe o
XUMHYecKoil peakiuy. THIbI XUMHUYecKUX peakiuil. CKOpPOCTh peakIiu
u ($aKkTophl, OT KOTOPBIX OHA 3aBUCHUT. TemaoBoi 3pdekT XuMUUecKoit
peakiuu. XuMmudeckoe paBHOBecHe. OKCHIBI, KHCIOTHl, OCHOBAHUS,
comi. XHMMHYECKHE CBONCTBA OCHOBHBIX KIJIACCOB HEOPTaHHYECKHX
COEJMHEHU B CBETE TEOPHH JICKTPOIUTHYIECKOHN aucconmanuu. Oomue
¢usmueckne M XUMHYECKHE ~ cBoWcTBa  MeTaimioB.  OOmas
XapaKTepUCTHKA  TJAaBHBIX  HOATPYII  HEMETAIOB Ha IIpHMepe
rajoreHoB. BakHeWIine coeIMHEHHWS METAIOB M HEMETAUIOB B
NpUPOJE W XO3IHCTBEHHOW JESATeNbHOCTH. (OCHOBHble NOHAMUSA
Op2aHUYecKou  XuMuu U Meopus — CMPOEHUs  OP2AHUHECKUX
coedunenutipyckoeo yuenoeo A.M.Bymneposa. Ilomatue w3oMepHu.
YraeBogoponsl. IlpenensHble W HENpeAedbHBIE  YTIIEBOJOPOJIBI.
IIpumeHeHre yriieBOJIOPOJOB B OpraHUUECKOM cuHTe3e. lIpenensHble u
HeTIpe/ieTIbHbIE YIIEBOLOPOABL. [Ipupoonvie ucmouHuKy y2ne6000pooos.
Yenesodopoowvt xax ocnosa MmeHcOyHAPOOHO20 COMPYOHUUECMBA U

saxcHeuuuil UCTMOYHUK dopmuposanus 010001cema Po.
Kucnopoaconepxaiiye — opraHMyeckue  BEIECTBa. CrupThl,
KapOOHOBBIE ~ KHCIIOTHI M CIIOXKHBbIE JQHPBI: WX CTPOCHHE U
XapaKkTepHbIe XUMHUUYECKUE CBOMCTBA. [peacraButenu

KHCJIOPOJICOIEPXKAIUX OPTraHWYeCKUX COCAWHCHHWHA: METHIIOBBIA |
STHJIOBBI  CIOUPTHL, TIHIEPUH, YKCYCHass KHCIOTa. JKHpBI Kak
CIIOKHBIE S(UPHL. AJKOTOIH3M H €r0 OTPaKEHHE B IPOU3BEICHUIX
XYJA0KECTBEHHON  JIUTEpaTypbl M H300pa3sUTEIBHOIO  HCKYCCTBA.
AMUHBI, aMHHOKHCIIOTHI, 0enku. CTpoeHne u Onosorndeckas (QyHKITHS
OeNKoOB. Xumusi u opeanusm uyenosexa. Xumuueckue d1eMeHmMvl 8
opeanuzme uyenosexa. OpraHMYECKWE W HEOPTaHMYECKHE BEIIeCTBA.
OCHOBHBIE JKU3HEHHO HEOOXOJWMBIC COCIWHEHUS: OCNKU, YTJIEBOJBI,
KUPBI, BUTAMHUHBL. YTIEBOABl — TJABHBIA WCTOYHHK OHEPTHUH
opranusma. Poilb XUpOB B opraHusMme. Xorecmepunm u e2o poib 8
300pogve uenogexa. Munepanvhvie eewjecmea 6 npoOOYKMAX NUMAHUS,
nuujesvie dooasxu. Coanancuposantoe numarue.

P,V,KP

Buogorus

Buomorust — COBOKYITHOCTP HAyK O JKHBOW mpupome. Metoabl
HAYYHOTO TIO3HAHUS B Ononorun. JKuBas mpupoia Kak 0ObEKT U3yUCHHUS
Owmosiornu. MeTonsl WCCIEIOBaHUS JKUBOW MPHUPOIBI B OHOIIOTHH.
OnpezencHue KU3HY (C MPHUBICUCHIEM MaTepralia U3 pa3ieioB GU3HKH
U XMMUH). YPOBHU OpTaHU3AIMH XU3HHU. VICTOpHS M3ydeHHS KICTKH.
OCHOBHbIC TOJIOKEHHSI KJIETOYHOW TeopuH. Kierka — CTpyKTypHO-
dyHkmonaneHas (3MeMeHTapHas) enquHuIa Ku3HH. CTpOCHHE KIICTKH.
OCHOBHbIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKH JyKapuoT. Kierounoe
sapo. DyHKIMs sigpa: XpaHEHHe, BOCIPOU3BEICHHE U Iepejaada
HACJIEJICTBEHHOW HWH(OpPMALINU, PEryjsaluus XUMHUYECKOW aKTHBHOCTH
kinetkn. CTpykTypa u (QYHKIMH XpOMOCOM. AYTOCOMBI M TOJIOBEIC

T,KP, Y
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XpOMOCOMBI. buonoruueckoe 3HaueHHE XHUMHUUYECKUX JJIEMEHTOB.
Heopranmueckne BemecTBa B cOCTaBe KIETKH. Posib BOXBI  Kak
pacTBOpHTENsI M OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH  Cpelbl
OpraHW3MOB. YTIueBoabl W Jumuael B kietke. CIpykTypa W
omonornueckne GpyHKuuu OenkoB. CTpoeHHE HYKICOTHIOB U CTPYKTYpa
nonunykneotuanbix uened JAHK wu PHK, AT®. Pycckuii yuenwviii
1. Hsanosckuiinepgoomkpuvieamens supycos. BUpycr u 6axTepuodarm.
HeknerouHoe cTpoeHMe, XHU3HEHHBIH LUKI U €ro 3aBUCUMOCTh OT
KJIETOYHBIX (OPM KU3HHU. Bupycvl — 6030youmenu UH@PEKYUOHHbIX
3abonesanuil;, nouamue 06 ouxosupycax. Bupyc ummynodepuyuma
yenosexa (BUY). Ipogunraxmuxa BHY-ungexyuu.Porv Pycckux
YUeHbIX 8UPYCONI0208 8 uzydeHuu eupycog.OpraHusM — €AHHOE LEINOoe.
Muoroo0paszue oprann3moB. OOMEH BEUIECTBOM U DJHEpPrHEH cC
OKpYy’)Kalomel cpemoil Kak HEoOXOAWMOE YCIOBHE CYIIECTBOBAHUS
KUBBIX cricTeM. CIIOCOOHOCTP K CaMOBOCIIPOM3BEICHHUIO — OJHA U3
OCHOBHBIX OCOOGHHOCTEHl JKHMBBIX OpraHM3MOB. JleJIeHHe KIETKH —
OCHOBa pPOCTa, Pa3BUTHA W Pa3MHOXKEHUS OpraHM3MOB. becrornoe
pasmHOXeHHe. IlosoBOl  mpomecc W IOJIOBOE  PAa3MHOXCHHE.
OmnomoTBOpeHne,  ero Ouomormueckoe 3HaueHue. [loHsTHe 00
UHAUBUAYaJIBHOM (OHTOTEHE3). DBOJIIOLMOHHAS TEOPHs U €€ PoNlb B
(hopMHpOBaHMHM COBPEMEHHOIl €CTECTBCHHOHAYYHOW KapTHHBI MHpA.
Bup, ero kpurepun. Ilomynsius kak CTpyKTypHas €IMHHUIIA BUAA U
sBoytoy. CHHTETHYEeCKass TEOpHs OHBOIMIONMU. JIBIDKyIIHE CHIIBI
9BOJIIOIIMM B COOTBETCTBUU C CHHTETHYECKOW TEOpHEH 3BOJIOINU
(CTD3). T'eHetmueckme 3aKOHOMEPHOCTH SBOINIOLMHOHHOTO IIPOIECCa.
Pesynpratel  sBomronmu. CoxpaHeHHE MHOrooOpasusi BHIOB  Kak
OCHOBa YCTOWYMBOrO pa3BuTHsi Ownocdepsl. [IpuanHBI BBIMHpAHUS
BUOB.  buomormueckmii  mporpecc M OMONOTHMYECKHH perpecc.
I'mnoTes3bl MPOMCXOXKACHUS >KU3HU. Y CIOXHEHHE KHBBIX OPTaHM3MOB
Ha 3emile B TIpolecce SBOJIONMH. AHTPOIOTCHE3 u ero
3aKOHOMEpHOCTH.  Jloka3aTenbcTBa poICTBa  dYeloOBEKa  C
MJICKOITUTAIOIIIUMHU KHBOTHBIMH. Okosorndeckue  (HakTopsl
AQHTPOIIOTEHE3a: YCJIO)KHEHHE TIOMYJSIIMOHHOM CTPYKTYpHl  BHIA,
W3TOTOBJICHWE OPYOMH TpyJda, Mepexox OT PACTHTEIBHOTO K
CMEUIaHHOMY THIy [HWTaHWs, KCIOJb30BaHue OrHs. [losiBieHue
MBICIIUTENbHON JeSITeTBHOCTH U WICHOPAa3AeIbHOM peun.
[Mpoucxoxnenune. JxocucteMsl [IpenMeT M 3a7aun SKOJOTUU: yUEHHUE
00 skomormdyecknx (akropax, y4deHHE O COOOIIecTBaX OPraHW3MOB,
yaeHue o Owuoctepe. IDkomormueckue (GaKTOphl, OCOOEHHOCTH WX
BO3JICHCTBH. ODKOJOTHYECKast XapakTepucTuka Buaa. [loHsatue o006
9KOJIOTMYECKHX cucTeMax. llemn mnmranms, Tpoduueckue YpOBHH.
Buoreoneno3 kax skocucrema. buocdepa — rimobanbHas 3KocucTeMa.
Yuenue pyccxoeo u cosemcxoeo yuenoeo B. M. Bepmadckozo o
ouocgepe. Ponb KUBBIX oOpramm3MoB B Ouoctepe. buomacca.
bronoruueckuii kKpyroBopot (Ha TpuUMEpe KpyroBOpoTa YIJIepojia).
OcCHOBHBIE HamNpaBIIEHUS BO3JCHCTBHUS YeJIOBEKa Ha ouochepy.
Tpancopmanus eCTECTBEHHBIX YKOIOTHYECKHX cucteM. OcobeHHOCTH
arpodKOCHCTEM  (arpoueHO30B). 3uauenue  acpocucmem 6
nPo00BOIbLCMEEHHOU NPOOIeMe COBPEMEHHOCTIU.

IHpumeuanue: T — mecmuposanue, P — nanucanue pepepama, ¥ — ycmuuwtii onpoc, KP — koumpoavnas paboma

2.4.2. 3aHATHSA CEMHMHAPCKOI0 THIIA

— HE MPeyCMOTPEHBI
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2.4.3. llpakTnyeckue 3auaTus (JlaboparopHblie 3aHsATHS)

®opma
HaumenoBanue P
Ne HaumeHoBaHUE MPAKTHYECKHX (J1200PaTOPHBIX) padoT TeKyLIero

aziea
P KOHTPOJIst

1 2 3 4

1. |Pazmen 1. N3yyeHne 3akoHa COXpAaHEHUS HMIIyJIbCa M PEAKTUBHOIO
Mexanuka ABHKCHUSL.

HSMGpeHI/IG BJIQXKHOCTHU BO3ayXa.

HBMCpeHI/IC IMOBEPXHOCTHOI'O HATSXKCHUA KUJIKOCTH.

Uzydenne 3akoHa OMa aiisl yqacTka [eMu.

I/I3yquHe SIBJICHUA SHGKTpOMaFHHTHOﬁ HWHAOYKIUHA.

Crpoenue aToma

KontposnbHas pabora no reme «Pusukay

TP, V, JIP

2. |Pa3men 2. 3arpsi3HEHHE BOJIbI M CIIOCOOBI OUYMCTKU BOZBI.

Xumus Omnpenenenue XeCTKOCTU BOABI.

CocraBieHne DIEKTPOHHBIX W 3JeKTporpaduyeckux ¢Gopmy
aTOMOB XUMHUYECKUX JJICMCHTOB.

OO0mas xapakTepucTuka MeTauioB. OOmas XapaKTepHUCTHKA
TJIABHBIX MTOATPYII HEMETAIJIOB Ha IPUMEpE raJIOreHOB.
Ienouku npeBpalieHUii XUMUYECKUX BELIECTB

Knaccudukarmss XuMI9ecKuX peakiinit

Pemienne pacueTHBIX 3amad IO YPaBHEHUSIM XHUMHUYECKHX
peaxkuuii

OO1mas xapaKTepUuCTHKa yTJIeBOJOPOJIOB.

CaoiicTBa U TNPUMEHEHUs  KHUCIOPOIOCOIEPKAIUX
OpTraHNYCCKUX BCHICCTB.

CBoiicTBa ¥ MPUMEHEHUS a30TCOJAEPKAIINX OPraHUUYECKUX
BEIIECTB.

KontponpHas pabota 1o TeMe «XuMusi»

P, v, JIP

3. |Pa3men 3. JKuBas npupoja kak 00bEKT U3YUCHHUsT OMOJIOTHH.
BuoJsorusi N3yyeHue cTpoeHus! paCTUTEIbHOU U KUBOU KIIETKH.
CpaBHenne OuocrHTe3a Oenka u (hOTOCHHTE3a

3HaYeHHE BHPYCOB B COBPEMEHHOM MHUpE.

Opranusm — eauHoe 1esoe. MHorooOpasue OpraHu3MoB.
Perienue npOCTeﬁmHX IF€HETUYECKHUX 3a7a4 I1P, v, JIP
['unore3sl NPOUCXOKACHUS >KU3ZHH.

DTambl HBOJIIOIUH OPTaHUYECKOTO MUpPa

AHTponorenes

N3MeHYHBOCTH BUIOB IO BIMSTHUEM 3KOJIOTHUECKUX (DAKTOPOB
KontponwsHas pabota no Teme «bromorus

2.44 Copepxanue camocrosTeJbHOH padorsl (IlpumepHasi TemaTHKa

pedepaToB)
— HE MPETYCMOTPEHBI

2.4.5 IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecmedeHHs /JIsi OPraHu3aAlMHU
npouecca o0y4yeHus yJaluxcs no JTUCHUIIHHE

CamocrodaTenpHass paboTa yyauiuxcsi sBisieTcs BakHeleidl ¢dopmoil yueOHO-
BOCIIMTATENILHOT'O MpoLECCa.

OcHOBHasi 1eJb CAMOCTOSTENBHON pabOThl NpU M3YyYEHUM AUCLUIUIMHBI —
3aKpENUTh TEOPETUUYECKUE 3HAHUS, NOJYyYEHHbIE B XOJ JIEKIIMOHHBIX 3aHATHH, a Takke
chopMUpOBaATH MPAKTUIECKUE HABBIKH ITOATOTOBKU B 00JIACTH €CTECTBO3HAHMS.
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CamocrosaTenbHass paboTa yyanuxcs B MPOLECCE OCBOCHHUS JTUCLUILIAHBI

BKJIFO4YAcCT:

- U3Y4YEHHUE OCHOBHOM U JOMOJHUTEIBHOU JINTEPATYPHI IO TPEAMETY;

- U3y4yeHue
U3Y4YECHUU;

(KOHCHGKTI/IpOBaHI/IC) BOIIPOCOB, BBI3BIBAIOIINX 3aTPYAHCHHA IIPH HUX

- paboTy € ANEKTPOHHBIMH Y4eOHBIMU PECYpPCaMU;

- U3y4YEHHUE MaTepUaoB IEPUOINYECKOI TeUaT, MHTEPHET PECYPCOB;
- IOATOTOBKY K TECTUPOBAHUIO;

- IOATOTOBKY K MPAKTHUYECKUM U JaOOPaTOPHBIM 3aHITHSIM,

- BBITMIOJTHEHUE JJOMAITHUX 3aJJaHUN.

HaunmenoBanue
paszaena, TEMbI

[epedens yueOHO-METOANUECKOTO 00ECTICYCHHUS TUCIIMIUIMHBI TI0 U3Y4YEHHUIO U
BBITOJIHEHHUIO PAKTHYECKO paboThI

Pazgen 1. ®usuka

Mexanuka

Caenxo, O.E. EctectBo3Hanue : yaebHoe mocodue / Caenko O.E., Tpymmmnaa T.I1.,
Jlorsurenko O.B. — Mocksa : KaoPyc, 2021. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TekcT : AIEKTPOHHBIIH
Ortroukwit, I. T1. EcrecTBO3HAHME : YY4COHUK M MPAKTUKYM IS CPEIHETO
npodeccronansHoro oopazosanus / I'. I1. Orronxkwuii ; mox penakuumeii I'. H. Ky3pmenko. —
Mocksa : U3marensctBo HOpaiit, 2022. — 380 c. — (IIpodeccnonansroe oOpa3oBaHue). —
ISBN 978-5-534-02266-7. — Teker : anektponnsiii / OOpazoBaTenbHas miatgopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/491265

Tpodumosa, T.U. Kpatkuii kypc GpU3UKH ¢ IpUMEpaMu PEIICHHS 3a1ad : yaeOHoe mocobdue /
Tpodumosa T.1. — Mocksa : KaoPyc, 2021. — 279 c. — (CIIO). — URL:
https://book.ru/book/936320 (marta obparuenus: 26.10.2020). — TeKCT : 2IEKTPOHHBIIA.

MonekyinspHas
(uznka u
TEPMOJNHAMHKA

Caenko, O.E. EcrectBo3nanue : yuedHoe nmocobue / Caenko O.E., Tpymuna T.I1.,
Jlorsunenko O.B. — Mocksa : KunoPyc, 2021. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (mara obparuenus: 26.10.2020). — TeKCT : 2IEKTPOHHBIM
Ortroukwit, I. T1. EcrecTBO3HAHUE : Y4COHUK M MPAKTUKYM IS CPEIHETO
npogeccuonanpHOro oopasosanus / I'. I1. Otroukunit ; mox penaxmwueii I'. H. Ky3smenko. —
Mocksa : U3marenbcto HOpaiir, 2022. — 380 c. — (IIpodeccnonansHoe oOpa3oBaHue). —
ISBN 978-5-534-02266-7. — Tekcr : anexrponnsiii / OOpa3oBaTenbHas miargopma
HOpaiir [caiit]. — URL: https://urait.ru/bcode/491265

Tpodumosa, T.U. Kparkuii kypc QHU3UKH ¢ IpUMepaMu PeICHHS 3a1ad : yaeOHoe mocoodue /
Tpodumosa T.M. — Mocksa : KnoPyc, 2021. — 279 ¢. — (CI1IO). — URL:
https://book.ru/book/936320 (narta obpamenus: 26.10.2020). — TeKCT : AMEKTPOHHbIH

ONEeKTpOTMHAMHKA

Caenxo, O.E. EctectBo3Hanue : yaebnoe mocodbne / Caenko O.E., Tpymmmnaa T.I1.,
Jlorsunenko O.B. — Mockaa : KnoPyc, 2021. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (narta obpamenus: 26.10.2020). — TeKCT : AIMEKTPOHHbIH
Orroukuid, I'. I1. EcrecTBo3HaHMe : y4eOHUK M PAKTUKYM JJIsI CPEAHETO
npogeccroranpHOTO 06pasosanus / I'. I1. Otrouknii ; mox pepakmueii I'. H. Ky3ssmenko. —
Mocksa : U3marensctBo HOpaiit, 2022. — 380 ¢. — (IIpodeccrnonanbHoe 00pa3oBaHue). —
ISBN 978-5-534-02266-7. — Teker : anextponnsiii / OOpazoBaTenbHas miaatgopma
HOpaiir [caiit]. — URL: https://urait.ru/bcode/491265

Tpodumosa, T.U. Kpatkuii Kypc pHU3UKH ¢ IpUMepaMu penIeHns 3a1ad : yaebHoe mocoodue /
Tpodumosa T.1. — Mocksa : KaoPyc, 2021. — 279 ¢. — (CI1O). — URL:
https://book.ru/book/936320 (narta obpamenus: 26.10.2020). — TeKcT : 2IEKTPOHHbIH

Crpoenue atoMa u
KBaHTOBas (U3MKa

Caenko, O.E. EcrectBo3nanue : yueoHoe nocobue / Caenko O.E., Tpymuna T.I1.,
Jlorsunenko O.B. — Mockga : KnoPyc, 2021. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (narta obpamenus: 26.10.2020). — TeKCT : AIMEKTPOHHbI#
Orronkwid, I'. T1. EcrecTBO3HAHUE | Y4€OHUK U IPAKTUKYM TSI CPEIHETO
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https://book.ru/book/935917
https://urait.ru/bcode/491265
https://book.ru/book/936320
https://book.ru/book/935917
https://urait.ru/bcode/491265
https://book.ru/book/936320
https://book.ru/book/935917
https://urait.ru/bcode/491265
https://book.ru/book/936320
https://book.ru/book/935917

npodeccuonansHoro oopazosanus / I'. I1. Orronkuii ; mox penaxkuumeit I'. H. Kyzpmenko. —
Mocksa : U3marenscto HOpaiit, 2022. — 380 c. — (IIpodeccnonansroe oOpa3oBaHme). —
ISBN 978-5-534-02266-7. — Teker : anektponnsiit / OOpazoBaTenbHas miatgopma

IOpaiir [caiiT]. — URL: https://urait.ru/bcode/491265

Tpodumosa, T.U. Kparkuii kypc GpHU3UKH ¢ IpUMepaMu peIeHHS 3a1ad : yaeOHoe mocoodue /
Tpodumosa T.UU. — Mocksa : KaoPyc, 2021. — 279 c. — (CI1O). — URL:
https://book.ru/book/936320 (mara obparuenus: 26.10.2020). — TeKCT : 3IEKTPOHHBIH

OBOIONHUS
Bcenennoi

Caenko, O.E. EcrectBo3nanue : yueoHoe nocobue / Caenko O.E., Tpymuna T.I1.,
Jlorsunenko O.B. — Mockaa : KnoPyc, 2021. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (mara obparuenus: 26.10.2020). — TeKcT : 3IEKTPOHHBIH
Ortroukwmit, I. T1. EcTecTBO3HAHME : YY4COHUK M MPAKTUKYM JUIS CPEIHETO
npogeccuoranpHOTO 06pazosanus / I'. I1. Otrouknit ; mox penaxmueii I'. H. Ky3ssmenko. —
Mockga : U3natensctBo FOpaiir, 2022. — 380 ¢. — (IIpodeccnonansuoe obpazoBanue). —
ISBN 978-5-534-02266-7. — Texkcr : anextpounnsiit / OOpazoBaTebHas maTgopma
HOpaiir [caiit]. — URL: https://urait.ru/bcode/491265

Tpodumosa, T.U. Kparkuii kypc pusuku ¢ npumepamu perieHus 3a/1a4 : yueoHoe nocooue /
Tpodumosa T.1. — Mocksa : KaoPyc, 2021. — 279 ¢. — (CI1O). — URL:
https://book.ru/book/936320 (nara obparuenus: 26.10.2020). — TekcrT : AIEKTPOHHBIIH

Paznea 2. Xumus

OCHOBHBIE TTOHATUS
U 3aKOHBI XUMHUH

Caenko, O.E., EcrectBo3nanue : yuebnoe mocodbme / O.E. Caenxo, T.II.
Tpymmna, O.B. JlorBunenko. — Mocksa :KnoPyc, 2021. — 363 c. — ISBN
978-5-406-08158-7. — URL:https://book.ru/book/939217. — TeKCT : 21eKTPOHHBIIA.

Caenko, O.E., EcrectBo3nanme. [IpakTukym : yueOHO-mpakTHueckoe mocobue / O.E.

Caenxko, O.B. Jlorsunenko, C.C. bypoea. — Mocksa :KuoPyc, 2021. — 241 c¢. — ISBN

978-5-406-07893-8. — URL:https://book.ru/book/938427. — TeKCT : 21IEKTPOHHBIN.
IadpuernsH, O. C. Xumus. 11 xiracc. bazoBsrit yposeHs : yueonuk / O. C. ['abpuenss. - 5-¢
u3., crep. - Mockaa : JIpoda, 2018. - 224 ¢.. - Tekcr : HeMOCPEACTBEHHBIH.

Boga. PactBopbl

Caenko, O.E. EcrecrBo3nanue : yueOnoe mnocobue / Caenko O.E., Tpymmna T.II.,
Jloreuaenko O.B. — MockBa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (nara o6parenus: 26.10.2020). — TeKCT : 3IEKTPOHHBI#H
I'abpuenss, O. C. Xumus. 11 wiacc. ba3ossiii yposens : yuebnuk / O. C. I'abpuenss. - 5-¢
u3., crep. - Mockaa : JIpoda, 2018. - 224 ¢.. - Tekcr : HeMOCPEACTBEHHBIH.

Caenko, O.E. EcrecrBo3nanme : yueOnoe mnocobue / Caenko O.E., Tpymmna T.II.,

XuMHYeCKHe Jloreuaenko O.B. — MockBa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:
peakun https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TeKcT : 3IEKTPOHHbIH
IadpuensH, O. C. Xumus. 11 xiracc. bazoBsrit yposeHs : yueonuk / O. C. ['abpuenss. - 5-¢
u31., crep. - Mocksa : Ipoda, 2018. - 224 c.. - TekcT : HemocpeICTBEHHBIH.
Caenko, O.E. EcrecrBoznanme : yuebHoe mnocobume / Caenko O.E., Tpymmna T.II.,
Knaccudpukanus JlorBunenko O.B. — MockBa : KuoPyc, 2020. — 363 c. — (CIIO). — URL:
HEOPTaHUYECKUX https://book.ru/book/935917 (narta obpauienus: 26.10.2020). — TeKcT : MEKTPOHHbII
COETMHECHUM labpuensa, O. C. Xumus. 11 knacc. bazoserit yposens : yaeonuk / O. C. ['abpuensH. - 5-¢
u31., ctep. - Mocksa : [Ipoda, 2018. - 224 c.. - TekcT : HemocpeACTBEHHBIH.
Caenko, O.E. EctectBo3nanme : ydebnoe mocobme / Caenko O.E., Tpymmma T.IL.,
Mertauiel u Jloreusenko O.B. — Mocksa : KuoPyc, 2020. — 363 c¢. — (CIIO). — URL:
HEMETaJLUTBI https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TeKCT : 2IEKTPOHHBI#
TabpuensH, O. C. Xumus. 11 knacc. ba3zossriii ypoBens : yuebHuk / O. C. I'abpuensH. - 5-¢
n31., ctep. - Mocksa : [Ipoda, 2018. - 224 c.. - TekcT : HemocpeACTBEHHBIM.
Caenko, O.E. EctectBo3nanme : ydebnoe mocobme / Caenko O.E., Tpymmma T.IL.,
JlorBunenko O.B. — MockBa : KuoPyc, 2020. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (nara obpauienus: 26.10.2020). — TeKcT : MEKTPOHHbII
Y TIEBOZIOPO/p! I'abpuensn, O. C. Xumust. 10 knacc. ba3osbiil yposens : yueonuk / O. C. ['abpuens. - 6-¢
u31., crep. - Mocksa : [Ipoda, 2018. - 192 c. - TekcT : HemocpeACTBEHHBIH.
Kucnoponconepxa | Caenxo, O.E. EcrectBosnamme : yuebnoe nocobme / Caenxo O.E., Tpymmma T.IL,
ue u JlorBunenko O.B. — MockBa : KuoPyc, 2020. — 363 c. — (CIIO). — URL:
A30TCOCPIKAILIE https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TeKCT : 2JIEKTPOHHBII
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OpPraHn4cCKuc
BCIICCTBA

I'abpuensn, O. C. Xumust. 10 knacc. ba3ossiid yposens : yueonuk / O. C. ['abpuens. - 6-¢
u31., cTep. - Mocksa : Ipoda, 2018. - 192 c. - TekcT : HemocpeACTBCHHBIH.

XUMHUS U KU3HB.
Xumus B ObITY

Caenko, O.E. EctectBo3Hanme : ydebHoe mocobme / Caenko O.E., Tpymmna T.IL.,

Jloreurerko O.B. — MockBa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:

https://book.ru/book/935917 (marta obpamtenus: 26.10.2020). — TeKcT : SIEKTPOHHBI#H
la6puensn, O. C. Xumus. 10 xinacc. ba3ossriii yposess : yueonuk / O. C. ['abpuensH. - 6-¢
U311, cTep. - Mockga : [lpoda, 2018. - 192 ¢. - TekcT : HemoCPeACTBCHHBIA.

Paznea 3. Buosgorus

MeToapI mO3HAHUS B
OHOJIOTHH

Caenko, O.E. EcrecrBoznanme : yueOnoe mnocobue / Caenko O.E., Tpymmna T.II.,

JlorBunenko O.B. — MockBa : KuoPyc, 2020. — 363 c. — (CIIO). — URL:

https://book.ru/book/935917 (nara obparenus: 26.10.2020). — TeKCT : 3IEKTPOHHBI#
Ortronkwit, I'. T1. EcrecTBO3HAHME : y4eOHUK M MMPAKTUKYM U CPEIHETO
npogeccuoranpHOTo 00pasosanus / I'. I1. Otroukunit ; mox pepaxmueii I'. H. Ky3ssmenko. —
Mocksa : U3narensctBo HOpaiit, 2022. — 380 ¢. — (IIpodeccuonansroe 00pa3oBaHue). —
ISBN 978-5-534-02266-7. — Texker : anektpounnsiit / OOpazoBaTebHas IaTGopma
HOpaiir [caiit]. — URL: https://urait.ru/bcode/491265

Kamenckuii, A. A. Buonorus. O6mas ouonorus. 10-11 kmaccsl : yueonuk / A. A.
Kamenckuii, E. A. Kpukcynos, B. B. ITaceunuk. - 6-¢ u3n., crep. - Mocksa : JIpoga, 2018. -
368 c. — TekcT : HenmoCpeICTBEHHBIH

Caenko, O.E. EctectBo3Hanme : ydeOHOoe mocobme / Caenko O.E., Tpymmna T.IL.,
Jloreurerko O.B. — MockBa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TeKcT : 3IEKTPOHHBI#
Kamenckwuii, A. A. buonorus. O6mas 6uomorus. 10-11 kmaccsl : yaeOHuK / A. A.

Kierka Kamenckuii, E. A. Kpukcynos, B. B. TTaceunuk. - 6-¢ u3n., crep. - Mocksa : JIpoga, 2018. -
368 c. — TekcT : HenocpeICTBEHHBIH
Mycradun, A.I'., buosnorus : yueonuk / A.I'. Mycradun, B.b. 3axapoB. — Mocksa
:KnoPyc, 2022. — 423 ¢. — ISBN 978-5-406-09668-0. — URL:https://book.ru/book/943245
— Tekcer : 31eKTPOHHBIN.
Caenko, O.E. EctectBo3Hanme : ydueOHOoe mocobme / Caenko O.E., Tpymmua T.IL.,
Jloreuaenko O.B. — MockBa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (nara obparenwus: 26.10.2020). — TeKCT : 3I€KTPOHHBI#
Kamenckuii, A. A. Buonorus. O6mas ouosorus. 10-11 kmaccsr : yuebnuk / A. A.
Kamenckuii, E. A. Kpukcynos, B. B. ITaceunuk. - 6-¢ u3z., crep. - Mocksa : Jlpoga, 2018. -
Opranusm 368 c. — TekcT : HEMOCPEICTBEHHBIN
Mycradun, A.I'., buonorus : yueonuk / A.I'. Mycrapun, B.b. 3axapoB. — Mocksa
:KuoPyc, 2022. — 423 ¢. — ISBN 978-5-406-09668-0. — URL:https://book.ru/book/943245
— TekcrT : 31eKTPOHHBIN.
Caenko, O.E. EctectBo3Hanme : yuebHoe mocobme / Caenxo O.E., Tpymmma T.II,
Jloreuaenko O.B. — MockBa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TeKCT : 2IEKTPOHHBI#
Kamenckwuii, A. A. buonorus. O6miast Ouosorus. 10-11 xmaccs! : yaueOnuk / A. A.
Bun Kamenckwuit, E. A. Kpukcynos, B. B. [1aceunux. - 6-e u3f., crep. - Mocksa : [Ipoda, 2018. -
368 c. — TekcT : HENOCPEACTBEHHBIN
Mycradun, A.I'., buonorus : yuebnuk / A.I'. Mycradun, B.b. 3axapoB. — Mocksa
:KuoPyc, 2022. — 423 ¢. — ISBN 978-5-406-09668-0. — URL:https://book.ru/book/943245
— TekcT : aeKTPOHHBIH.
Caenko, O.E. EctectBosnanue : yueOHOoe mocobue / Caenko O.E., Tpymmna T.II.,
9 Jloreunenko O.B. — MockBa : KuoPyc, 2020. — 363 c. — (CIIO). — URL:
KOCUCTEMBI

https://book.ru/book/935917 (marta obpauienus: 26.10.2020). — TeKcT : 2MEKTPOHHbII
Kamenckuii, A. A. buonorus. O6mas 6uonorus. 10-11 knaccsl : yueOnuk / A. A.
Kamenckuii, E. A. Kpukcynos, B. B. ITaceunuk. - 6-¢ u3z., crep. - Mocksa : Jlpoda, 2018. -
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368 c. — TekcT : HENOCPEACTBEHHBIN

Mycradun, A.I'., buonorus : yueonuk / A.I'. Mycradun, B.b. 3axapoB. — Mocksa
:KuoPyc, 2022. — 423 ¢. — ISBN 978-5-406-09668-0. — URL:https://book.ru/book/943245
— TekcT : 3NeKTPOHHBIN.

MupxkuH, b. M. Dxonorus. 10-11 xraccer. ba3oBrlit ypoBeHS : y4eOHUK IS YIaIIHXCS
o01eoOpa3oBarenbHbIX opranuzanuii / b. M. Mupkus, JI. I'. Haymosa, C. B. CymaroxuH. -
4-e m3x., crep. - Mocksa :Benrtana-I'pad, 2019, 2018. - 399 c. — TekcT : HemocpeACTBEHHBIIH

Kpome mnepeunciieHHBIX HCTOYHUKOB Y4YalllMiiCi MOXET BOCIIOJIb30BaThCS
MOMCKOBBIMH crcTeMaMu ceTu HTepHET 1Mo TeMe MpaKTUYeCKOi paboThI.

JUis OCBOEHUS JUCHUIUIMHBI M BBINOJIHEHHS NPEIyCMOTPEHHBIX Y4eOHOM
IporpaMMoOM Kypca 3aJaHuil MOKET OBIThb MCIIOJIB30BAHO ClENylollee Yy4eOHO-
METOJInYeCKOe oOecTeueHue:

-METOANYECKHE PEKOMEHJAIIMH K BBIIOJIHEHHIO 1a00paTOPHBIX padoT;

Hauanom opranuzanuu a060i yueOHOI paboThl 10IKHO ObITh IPUBUTHE HABBIKOB
U YMEHHM TpaMOTHON paboThl ¢ y4eOHON W Hay4dHOW JIUTeparypoil. DTOT mpoiiecc, B
MEPBYIO O4YEpE/lb, CBSI3aH C HAXOXKICHHUEM HEOOXOMUMOW MJisi YCHEIIHOTO OBJIAJICHUS
y4eOHBIM MaTEpHUAIOM JIUTEPAaTypou. Ydamuics AOIKEH YMETh MOJIb30BaThCcsl (POHIAMU
OMONIHMOTEK U CHPaBOYHO-OMONHOrpaduuecKUMU U3AAHUSIMHU.

3. OBPA3OBATEJ/IBHBIE TEXHOJIOT A

JUis U3y4yeHusl eCTEeCTBO3HAHUS NPENyCMaTPUBAETCA HCIIOJIb30BAaHUE B y4€OHOM
mpolecce AaKTUBHBIX M HMHTEPAKTUBHBIX (OPM  MPOBEACHUS  AyJUTOPHBIX U
BHEAYIUTOPHBIX 3aHATHH C IENbI0 (OPMUPOBAHHS U PA3BUTUSA TMPO(ecCHOHATHHBIX
HABbIKOB 00 y4arOIIHUXCS.

B npouecce 00yueHus: npuMeHSIOTCST 00pa30BaTEIbHbIE TEXHOJIOTHMH JIMYHOCTHO-
NESITENPHOCTHOTO,  pa3BUBaWIIEero W mpoOnemHoro  oOyuenusi.  OOs3aTeneH
1a00paTOPHBIN IPAKTUKYM TI0 pa3zesiaM JUCITUTUIHHBI.

B yueGHOoM mpomecce Hapsgy ¢ TpPaaUIMOHHBIMH  00pa30BaTEIbHBIMU
TEXHOJIOTUSIMA ~ MCHOJIB3YIOTCA ~ KOMIIBIOTEPHOE  TECTUPOBaHUE,  TEMAaTHUYECKHE
MPE3CHTALINHN, HHTEPAKTUBHBIE TEXHOJIOTHH.

3.1.00pa3oBaTe/ibHbIC TEXHOJIOTMHU NPH NPOBEICHNH JICKIM i

Koa.
Ne Tema Buabl npuMensieMbIx 00pa3oBaTeIbHbIX TEXHOJIOTHIi
yac
1. | Mexanuka AynuoBu3yalibHasl TEXHOJIOTHsI, TPOOJIEMHOE N3JI0KEHHE 2%
MouJiekyasipHast GU3UKa U
2 yJp o [TpoGneMHOE U3II0KEHNE 2
TepMOIMHAMHUKA
3 | DaeKTpoAMHAMMKA [IpobnemMHOE M3NOKEHHE 4
CTpoeHue aToMa M KBaHTOBast
4 AynuoBu3yalibHasl TEXHOJIOTHsI, TPOOJIEMHOE N3JI0KEHHE 2
uznka
5 OCHOBHBIE MOHATHS ¥ 3aKOHEI AynnoBu3yanabHasi TEXHOJIOTHS, MPOOJIEMHOE U3JI0XKEHHE, ox
XUMHUH JICKIHS - TUCKYCCHUST*
6 | Boma.PacrBopst [TpoGnemHoe U3NI0KEHUE 2
7 | Xumuueckue peakuuu AynuoBu3yalibHasi TEXHOJIOTHsI, TPOOJIEMHOE N3JI0KEHHE 2
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8 | Mertamibl U HeMeTaJLIbI [IpobnemMHOE M3MOKEHHE 2
Yraesogopoasi

9 opon [IpobnemHOE N3I0XKEHNE 2
Kucaopoaconep:xamue u

10 | asorcomepskamiue opraHudYecKHe AynnoBHU3yanbHas TEXHOJIOTHUS, JICKIH-TUCKYCCHS* 4*
BelllecTBa

11| Xwumus u Ku3Hb. XUMHS B OBITY [TpoGieMHOE H3I0KEHHEe 2

AyzanoBu3yaibHasi TEXHOJIOTHS, IPOOIEMHOE H3JI0XKEHUE
12 | Meroabl no3HaHus B GHOJIOTHI Y 4 > 1P ¥ ’ 2%
JEKIHS - TUCKYCCHS

13| Kiaerka AynnoBusyanbHasi TEXHOJIOTHS, TPOOIEMHOE N3JI0KEHHE 4

14 | Opranusm [po6ieMHOE U3IIOKEHUE 4

15| Bun AynuoBH3yalbHasl TEXHOJIOTHS, IPOOIIEMHOE H3IIOKCHHE 2

16 | Dxocucrembl AynuoBH3yasbHas TEXHOJIOTHUS, TPOOIEMHOE U3JI0KEHHE 2*

Uroro mo xypcy] 38
B TOM YHCIie HHTepakTuBHOE 00y4yenue*| 10
3.2.00pa3oBare/ibHbIe TEXHOJOTHH MPHU MPOBEJICHUN NMPAKTHYECKUX 3aHATHI
(n1adopaTopHbIX padoT)
Ne | Tema zansaTust Buabl npuMeHsieMbIX 00pa3oBaTeJIbHbIX Kou.
TeXHOJIOTuil yac
1 |HW3y4yenue 3akoHA COXPaHEHUS UMITYJIbCA U JMcKyccust 0 TEOPETUUECKHM BOIIPOCaM. 2
PCaKTUBHOT'O ABUKCHUSA Pemenue 3aga4 UHAUBUAYAJIBHO

2 |M3mMepeHue BIAXXHOCTH BO3/yXa Kpyriblii cTOI 110 TEOPETHYECKUM BOIIPOCaM 2
Pemenue 3aaa4 UHIAUBUAYAJIBHO

3 | 3MepeHne NOBEPXHOCTHOIO HATSIKCHHUS JlucKyccust o TEOPETUYECKUM BOIIPOCaM 2*

KHUAKOCTH Pemenue 3aa4 MHAMBUIYATBHO C TPYIIIOBBIM
o0cyxIeHueM

4 | U3yvenwue 3akoHa OMa JUIsl yyacTKa Henu [Mpecc-koHpEPEHIHS 0 TEOPETHICCKUM 2*
BOIIPOCaM.

Pewenue 3anau MajbIMu rpynnamMmu
5 | 3y4enwue sBIeHUs 3IEKTPOMArHUTHON Hrposoe 3ansTHEe Ha MojiensX. Peienue 3amnaq 2
HHAYKOHUH
6 |KonrpospHas pabota no reme «Puznkar Permenue 3a1a4 MHAMBUIYaIBHO 2
7 |3arpsi3HEeHHE BOJBI M CHOCOOBI OUYMCTKH BOJIBI. JucyT 1o TeOpeTHYECKUM BOIIPOCaM 2%
OmnpeneneHne KeCTKOCTH BObI Pemenue 3a1a4 MHAMBUIYATBHO C IPYIIIIOBBIM
00CyX/ICHUEM UTOTOB
8 | CocraBneHue 3J€KTPOHHBIX U JucryT 1o TeOpETUIECKUM BOIIPOCaM 2*
aneKkTporpaduieckux HOpMys aTOMOB Pemenue 3a71a4 MHAMBUAYAIBHO C TPYIIIOBBIM
XUMHNYECCKUX JJICMECHTOB O6cy)KlleHI/IeM UTOTOB

9 | O6mias xapakTepucTuka MetamioB. Oomas Macrep-kiacc crienuainucTa, paboTa MaabIMu 2
XapaKTePUCTHKA TJIaBHBIX MOATPYIIT HEMETAUIOB | FPyIITaMy
Ha pUMepe TaJIOTeHOB.

10 |OOG1mast xapakTepuCTHKa YIIIEBOJOPOIOB JlucyT 1o TeOpeTHYECKUM BOIIPOCcaM 2
Peenue 3a1a4 HHAMBUIYATBHO C IPYIIIOBBIM
00CyX/ICHUEM UTOTOB

11 |CroiicTBa W NIpPUMEHEHUS CITUPTOB, AHann3 KOHKPETHBIX CUTYyaIni 2

KapOOHOBBIX KHCJIOT W CIIOKHBIX d(UPOB.
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12 |KouTtponbHas paboTa o TeMe «XUMHUSD» Pewienve 3a1ay MHANBUTyaTBHO 2
13 |JKuBas npupona kak 00beKT U3yueHHs: Onosoruu | JJuckyccus 1o TeopeTH4ecKUM BOIIpocaM 2*
Pemienue 3a1au MHAMBUIYAIBHO C TPYNIOBBIM
o0CyxIeHuEeM
14 | UzydeHme CTpOoCHUS paCTUTEINBHON U JKUBOTHOW | AHANH3 KOHKPETHBIX CUTYaIHi 2
KIICTKH
15 |Oprammsm — egunOe nexoe. MHOrooOpasue Pemmenne cuTyaTHBHBIX U IIPOU3BOACTBEHHBIX 4*
OpraHU3MOB 3amayq
16 |'umoTe3sl MPOUCXOXKICHUS KU3HHU. AHanu3 KOHKPETHBIX CUTyallui 2*
17 |KouTtponbeHas paboTa 1o reme «bruomorus» WHnuBuayansHoe penieHue 3aaaq 2
Hroro no xypcy 34
B TOM YHCJIC HHTEpAaKTHBHOE 0OyueHme™ |  14*

4. YCJIOBUS PEAJIN3ALIMU ITIPOT'PAMMBI YYEBHOM JUCIIATLIMHBI

4.1 MarepuajibHO-TeXHHYECKas 0a3a, He00XoaAMMast 1JIs1 OCYLIECTBJICHUS
00pa30BaTeJbLHOIO NMPOLECca M0 JUCHUILINHE

Peanmuzanus ydueOHOW muctmiuinHbl EcTecTBo3HaHME TpeOyeT Haau4uus y4eOHOTO
KaOWHEeTa I MPOBEACHUS TECOPETUYCCKUX M TMPAKTHYECKHX 3aHATHH U Jab0paTopwio
COOTBETCTBYIOUIETO PODHUIIS.

Peanuzanus  yuyeOHOW  AWCHMIUIMHBI ~ OCYHIECTBISIETCSI B CIEIUAIBHO
000pyZI0BaHHOM KaOWHETEeCTECTBEHHOHAYYHBIX JUCIUIUINH, KOTOPBIA BKIFOYAET B cEO0s:
- MYJIbTUMEIUA KOMIUICKT (MYJIbTHMEIUAIIPOCKTOP U SKPaH),

- KOMITBIOTED,
- J0CcKa ydeOHas,
- yaeOHast MeOelb.

Y4eOHo-MeToAnUYeCKoe o0ecnieyeHme:

PaGouas yueOHas mporpamma

@oH/| OLIECHOYHBIX CPEJICTB

YueOHuku

Metonudeckue pa3pabOTKU K 3aHITHIM

JnnakTuyeckuil pa3aaToOYHbld MaTepHra

Kaprouku-3aganus, TeCTOBbIC 3aaHUs

JleMOHCTpaIMOHHBIE MaTepUalbl (MyJIbIUMEIUINHBIC TPE3CHTAIINH, BUACODUITHEMBI)
KomriekT yueOHO-HATIISIHBIX TOCOOUH 1o (hU3MKe, XUMHUH, OUOJIOTUN
KoMIuiekT mopTpeToB yueHbBIX

MexayHapoaHasi CucTeMa U3MEPEHUsI €TUHMI]

KoMIiekThl 1eMOHCTPAllMOHHBIX TPUOOPOB

KommiekTsl mprubGopoB [i71st TpoBeACHUS 1a00OPATOPHBIX M MPAKTUUYECKUX PadboT
KoMruiek sl miakaToB

DNeKTPOHHBIE y4eOHbIEe TOCOOUS 0 (PU3UKE, XUMHUH, OMOJIOTUN

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOTI0 O00ecIeYeHust
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1. 7-zip (munensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mumeH3ust -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (srureH3Ms -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (munensus - http://www.openoffice.org/license.html)

5. Free Commander (srureH3us
https://freecommander. com/ru/%dO%bb%dO%b8%d1%86%d0%b5%d0%bd%d0%b7%d
0%hb8%d1%8f/)

6. Google Chrome (mureH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice (B cBoOOaHOM 10CTYIIC)

8. Mozilla Firefox (ymumensus - https://www.mozilla.org/en-US/MPL/2.0/)

5. IEPEYEHb OCHOBHBIX U JOINOJIHUTEJIbHBIX
NHPOPMAIIMOHHBIX NCTOYHUKOB, HEOBXOAUMBIX JIJI5A
OCBOEHUIA INCIUAITIJIMHBI

5.1 OcHoBHas IuTEpaTypa

1. Caenko, O.E., EcrectBo3Hanue : yuebnoe nocodue / O.E. Caenko, T.I1. Tpymuna, O.B.
Jloreunenko. — Mocksa :KuoPyc, 2021. — 363 c. — ISBN 978-5-406-08158-7. —
URL:https://book.ru/book/939217. —TeKcCT : 3IeKTPOHHBII.

2. Caenxo, O.E., EcrectBo3Hanue. [Ipaktukym : yuebHO-nipakTrueckoe mnocodue / O.E.
Caenxo, O.B. Jlorsunenko, C.C. bypoBa. — Mocksa :KnoPyc, 2021. — 241 c¢. — ISBN
978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcrT : 371€KTPOHHBIIA.

3. CmupnoBa, M. C. EcrectBo3Hanue: reorpadusi, OHOJOTHs, HKOJOTHS : ydyeOHOe
nmocobue s cpenHero  npodeccuoHanbHOro  obpazoBanus/ M. C. CmupHOBa,
T. M. CmupnoBa, M. B. Boponenko. — Mocksa : U3aarensctBo FOpaiit, 2022. — 271 c. —
(ITpodeccuonanproe obpazoanue). — ISBN 978-5-534-12798-0. — TekcT : 37eKTPOHHBIHA
/I ObpasoBarenbHas mwiarpopma HOpaiir [caiit]. — URL:https://urait.ru/bcode/492875

5.2 lonoinuTenbHAas JIMTEPaTypa

1. Axwmenosa, T. . EcrecTBo3HaHue : yueOHOE MOcOOUE AJisi CPeHEro MPOPECCHOHATHHOTO
obpazoBanus / T. 1. Axmenosa. - 2 u3l., ucnpas. u AomnoH. - Mocksa : PI'VII, 2018. - 340
c. (c mpunoxxenreM Ha MH(popmanonHo-o6pazoBarenbHoM nopraie PI'YII). - ISBN 978-5-
93916-694-2. - Tekcr : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/1191373. — PeskxuM J0CTyma: MO MOAMUCKE.

2. T'abpuensn, O. C. Xumus. 10 xiacc. bazoBsiii yposens : yue6Huk / O. C. I'abpuens. - 6-e
u31., crep. - Mockaa : [Ipoda, 2018. - 192 c. - Teker : HenocpencTBenHsbIi. (20)

3. Tabpuensn, O. C. Xumus. 11 knacc. ba3osblit ypoens : yueOnuk / O. C. 'abpuenss. - 5-¢
u31., crep. - Mocksa : [Ipoda, 2018. - 224 c.. - TekcT : HenocpeacTBeHHbIH. (20)

4. T'nmumaka, H.JI., O6mas xumus. : yaeoHoe mocooue / H.JI. ['muaka. — Mocksa :KuoPyc, 2021.
— 749 ¢. — ISBN 978-5-406-08333-8. — URL:https://book.ru/book/939867. — Tekcr :

JJIEKTPOHHBIN.
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5. Kamenckuii, A. A. buonorus. O6mrast Ouonorus. 10-11 kmaccer : yueOHuk / A. A.
Kamenckwit, E. A. Kpukcynos, B. B. Ilaceunuk. - 6-¢ u3., crep. - Mocksa : JIpoda, 2018. -
368 c. — Tekcr : HEnocpeacTBeHHbIH 20

6. Konecnukos, C.U., buonorus: mocobue-penerurtop : yaedbnoe nocobdbue / C.1. KonecHukos.
— Mocksa :KnoPyc, 2021. — 537 c. — ISBN 978-5-406-02521-5. —
URL:https://book.ru/book/938037
. — TeKcT : 3JEeKTPOHHBIN.

7. Mupxkun, b. M. Okomnorus. 10-11 knaccel. ba3oBeiil ypoBeHb : yUeOHUK JIJISl yUaITUXCS
obmeoOpa3oBarenbHbIX opranuzanuii / b. M. Mupkus, JI. I'. Haymoga, C. B. CymaroxuH. -
4-¢ w3j., crep. - Mocksa :Benrana-I'pad, 2019 (6) , 2018.(25) - 399 ¢. — Tekcr :
HENOCPEICTBEHHBII

8. Mycradpun, A.I'., buonorus : yue6nuk / A.I'. Mycrapun, B.b. 3axapoB. — Mocksa
:KuoPyc, 2022. — 423 c. — ISBN 978-5-406-09668-0. —
URL:https://book.ru/book/943245 — TeKcT : 3JEeKTPOHHBIHA.

9. Orronxuit, I'. I1. EctecTBo3HaHME : yUeOHHUK U MPAKTUKYM JJISl CPETHETO
npodeccuonansHoro oopazosanus / I'. I1. Otronkuit ; mox penakuueit I'. H. Ky3pmenko. —
Mockaa : M3garensctBo FOpaiit, 2022. — 380 c. — (IlpodeccuonansHoe oO6pazoBaHue). —
ISBN 978-5-534-02266-7. — Texkcrt : anekTpoHHbI // ObpazoBarenbHas miaatgopma FOpaiit
[caiiT]. — URL:https://urait.ru/bcode/491265

10. Tpodumosa, T.U., Kpatkuii kypc ¢pu3uku ¢ npuMepamu pelieHus 3aad. : yauedbHoe mocoodue
/ T.M. TpodpumoBa. — Mocksa :KuoPyc, 2021. — 279 c. — ISBN 978-5-406-03212-1. —
URL:https://book.ru/book/936320 — TeKcT : 3JIeKTPOHHBIA.

11. Tpopumona, T.U., dusuka ot A 1o 4 : cipaBounoe nznanue / T.U. Tpodpumosa. — MockBa
:KuoPyc, 2019. — 301 c. — ISBN 978-5-406-06985-1. —
URL:https://book.ru/book/931306. — TekcT : 37eKTPOHHBIH.

Tpodumona, T.1., ®usuka. Teopus, pemieHue 3aj1a4, JIEKCUKOH. : CIPaBOYHOE U3AaHUE /
T.U. Tpodpumosa. — Mocksa :KnoPyc, 2021. — 315 ¢. — ISBN 978-5-406-03927-4. —
URL:https://book.ru/book/936794. — TekcT : 37€KTPOHHBIN

5.3 llepuoanyeckue U31aHUA

1. buonorus B mkoste. - URL: https://dlib.eastview.com/browse/publication/92107

2. Bompocsl UCTOpUH, €CTECTBO3HAHMUSI " TEXHUKHU. - URL:
https://dlib.eastview.com/browse/publication/673

3. EcrectBennbie Hayku. - URL:

https://znanium.com/catalog/magazines/issues?ref=f3c77b93-239e-11e4-99c¢7-90b11c31de4dc
4. dusmka B mkode. - URL: https://dlib.eastview.com/browse/publication/92106
5. dusuka s mkoapHUKOB. - URL: https://dlib.eastview.com/browse/publication/92228

5.4 Ilepeyenb pecypcoB HMH(OPMANUOHHO-TEJEKOMMYHMKAIMOHHOI ceTn «UHTepHeT»,
HEeO0XOAUMBIX [IJIf OCBOCHHSI JUCIHUNIMHBI

OBbC «Yuuepcurerckas oudanorexka ONLINE»: caiit. — URL:http://biblioclub.ru
OBC UsparenscrBa «Jlanby»: caiit. — URL:http://e.lanbook.com

OBC «Opaiity»: caiit. -URL:https://urait.ru/

OBC «BOOK .ru»: caitt. — URL: https://www.book.ru

OBC «ZNANIUM.COMp: caiit. — URL: https://www.znanium.com

Bassr qanneix komnanuu «Mcer Beroy: caiit . —URL.: http://dlib.eastview.com
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7. Hayunas snektponHas oubnmoreka «eLabrary.ru»: caiit. — URL: http://elibrary.ru/

8. DOmektponnas Oubnuorexka "M3martenmbckoro noma "I'peGeHHukoB". - URL:
http://www.grebennikon.ru/

9. Vauepcuterckas uHpopmanumonHas cucrema POCCHUSA (YUC Poccus). - URL:
http://uisrussia.msu.ru/

10. "Jlekropuym TB" - Buzaeonexkumm Benymux JekropoB Poccun. - URL:
http://www.lektorium.tv/

11. baza y4yeOHBIX IUIAHOB, Y4YeOHO-METOAMYECKUX KOMIUIEKCOB, MyONMKAaUuid W
koHpepenmmii KyoI'Y. - URL: http://docspace.kubsu.ru/

6.METOJJUUYECKUE YKA3AHUSI OBYYAIOILLIMMCSI [10 OCBOEHUIO
JTUCHUATIIMHBI

OO6yuaromuecst Juisi OJIHOIIEHHOTO OCBOCHUS yueOHOTro Kypca «EcTtecTBo3HaHHE»
JOJDKHBl  COCTAaBJISITh KOHCHEKTHl Kak IpU MPOCITYIIMBAHUU €r0 TEOPETUUYECKOU
(JIEKLIMOHHOM) YacTH, TaK W MPHU MOATOTOBKE K MPAKTHUYECKUM 3aHATHAM. JKenmatenbHo,
9TOOBl ~ KOHCHEKTHl  JIEKIIMA HW  CEMHUHApOB  3alUCHIBAINCH B  JIOTHYECKOUH
MOCJIEIOBATEILHOCTH U3YUEHHUS Kypca U COACPKAINCh B OIHOM TeTpaau. DTo 00eceyuT
OoJsiee MOJIHYIO MOJATOTOBKY, KaK K TEKYIIUM y4e€OHBIM 3aHSATHSM, TaK U CECCUOHHOMY
KOHTPOJIIO 3HAHUH.

CamocrosarensHass  paboTa  sBiIseTca  BakHeWmed  Qopmoii  yueOGHO-
No3HaBaTeNIbHOTO mpouecca. Llens 3aganuii 11 caMoCcTOsATENbHON pabOThl — 3aKpENUTh
U pacUIMpUTh 3HAHUSA, YMEHHUS, HaBBIKM, NPUOOpPETEHHbIE B pe3yjbTaTe H3YUYCHUS
JUCLUIUIMHBI; OBIAJAETh YMEHHEM HCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS B MPAKTHUECKOU
paboTe; MoTyYuTh MEPBUYHbIC HABBIKU MPOPECCUOHATIBHON eI TETbHOCTH.

Hauanom opranuzanuu mo00i caMocTOsITeNbHON pabOThl JOIKHO ObITH IPUBUTHE
HABBIKOB M YMEHHH TpaMOTHOW paboThl C y4eOHOW W HaydyHOW JnHuTeparypoi. DTOT
npolecc, B MEPBYIO OYEpelb, CBA3aH C HAXOXKJACHHEM HEOOXOIMMOW i YCHEIIHOTO
OBJIaJIeHUS] Y4eOHbIM MaTepHAJIOM JMTEPATYpol. YUaluiicss JOHKEH U3YYUTh CIHCOK
HOPMAaTUBHO-TIPAaBOBBIX AKTOB M HSKOHOMHYECKOW JIUTEpaTypbl, PEKOMEHIYEMbIH 110
y4eOHOW JHCUUIUIMHE; yMETh I0JIb30BaThcs (oHaaMu OHONMMOTEK U CIPaBOYHO-
oubmorpaduuecKUMH U3TaAHUSIMH.

3amaHus sl CaMOCTOSITENIbHOW pabOThl BBIMOIHSIOTCS B MHUCbMEHHOM BHJIE BO
BHEayJIUTOpHOE Bpemsi. Pabora 1omKHA HOCHUTH TBOPUYECKMH XapakTep, MpU €€ OLEHKE
IperoiaBaTeNib B MEPBYI0 OYEpeb OIEHHBACT OOOCHOBAHHOCTh M OPHUTHHAIBHOCTH
BbIBOJIOB. B mnucbMeHHON paboTe mo TeMmMe 3aJaHMsl Y4YalUCS JOJDKEH IMOJHO U
BCECTOPOHHE PACCMOTPETh BCE AaCMEKThl TEMbI, YETKO CcQOopMyIupoBaTh U
apryMEHTHpOBATh CBOIO IO3UIUIO 1O HCCIENIYyeMbIM BOmpocaM. BbIOOp KOHKpETHOTro
3aJJaHusT IS CaMOCTOSITETbHOM — paboThl  MPOBOAMT  IpENoAaBaTelb, BEAYIIUN
NPAKTUYECKUE 3aHATHS B COOTBETCTBMM C TIEpEYHEM, VYKa3aHHbIM B IUIaHaxX
IIPAKTUYECKUX 3aHATHM.

Obwue npaguna 6blnoIHEHUs NUCOMEHHBIX pabom

Ha mnepBoM 3aHSATUM CTYAEHTBI JOJDKHBI OBITh MNPOMHGOPMUPOBAHBI O
HEOOXOJIMMOCTH COOJIFOICHHUSI HOPM aKaJeMUYECKOM 3TUKM M aBTOPCKHUX IpaB B XOJI€
oOyudeHus. B yacTHOCTH, IPEIOCTABIISIOTCS CBEICHUS:

- o0mras nHpopMaIys 00 aBTOPCKHUX MpaBax;

— IpaBujia UUTUPOBAHUS;

— npaBuiia 0pOPMIIEHUS CCBITIOK;
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Bce umerommecss B TEKCTE CHOCKM TILATEIbHO BBIBEPAIOTCS U CHAOXaroTCs
«azpecamm».

Henonyctumo BKIIIOYAaTh B CBOIO PabOTy BBIAEPKKU U3 PabOT Ipyrux aBTOPOB O€3
yKa3aHUs Ha 3TO, MEPeCcKa3bIBaTh UyKyH paboTy OJIM3KO K TEKCTY 0€3 OTCHUIKU K HEH,
UCIIOJIb30BaTh Uy)XHe uaen 0e3 yKa3zaHus T[EPBOMCTOYHUKOB (3TO KacaeTcsi U
uHpopmanuu, HaWgeHHo B Wutepnere). Bce cnmydam mmaruara JOJDKHBI  OBITh
UCKJTIOYEHBI.

Crnucoxk UCHOJNB30BAHHOM JIUTEpATyphl JODKEH BKIIOYATh BCE HUCTOYHUKU
uH(pOpMalUK, HM3YYEHHbIE M MpOpabOTaHHBIE CTYAEHTOM B IPOIIECCE BBHITIOTHEHUS
paboTel, W JOKeH ObITh coctaBieH B coorBerctBun ¢ ['OCT P. 7.0.5-2008
«bubnuorpaguyeckas ccpuika. O0mKe TpeOOBAHUS U ITpaBUIIAY.

Tpebosanus k nanucanuio pegpepama

Pedepar mo maHHOMYy Kypcy SBISIeTCS OJHMM €3 METOJOB OpraHU3aINH
CaMOCTOSATEIbHOU PabOTHI.

Tembl pedepaToB SBISIOTCS JOMOJHUTEIBHBIM MATEPUAIOM JUIsl H3y4YeHUs
JTAHHOW TUCIUIUIMHBL. Pedepart orieHuBaeTcsi B OJIMH OaJlT B OLIEHKE UTOTO SK3aMeHa

Pedepar pomkeHn ObITh TOJATOTOBIEH COMVIACHO TEME, NPEII0KEHHOU
npenoaaBateneM. JlomycKkaeTcsi CcaMOCTOATENbHBIA BBIOOpP TeMbl pedepaTa, HO IO
COTJIACOBAHHUIO C MPEMO0/IaBaTEIIEM.

s wHanucanus pedepata CTYIEHT CaMOCTOSTENBHO TMOAOUPAET HUCTOYHUKH
uH(pOopMalMU 10 BHIOpaHHON Teme (JiuTeparypa yuyeOHasi, mepuoanueckas u Murtepuer-
pecypchl)

O6bem pedepara — He meree 10 crpanui popmata A 4.

Pedepar momkeH uMeTb (TUTYNBHBIM JIUCT, COAEp)KAHUE, TEKCT JIOJDKEH OBITh
pa30OuT Ha pa3zelibl, COMNIACHO COJIEPKAHUIO, 3aKIIIOUEHUE, CIIMCOK JINTEPATyphl HE MEHee
5 UICTOYHUKOB)

OO6cyxeHne TeM pedepaToB MPOBOAUTCSA HA TEX MPAKTHYCCKUX 3aHATHAX, I10
KOTOPBIM OHU paclpefiesieHbl. DTO sBsieTcss 00g3aTeNibHbIM TpeboBaHueM. B ciydae He
npencTaBiIeHusT pedepara COIMNIACHO YCTaHOBIEHHOMY rpaduky (06e3 yBaKHTEIbHOU
MPUYMHBI), ydanuiicss 00s3aH MOArOTOBUTH HOBBIN pedepar.

Nudopmanus no pedepary He aomkHa npesbimiaTh 10 MuHyT. BbhicTynmarommii
JOJIKEH MOJATOTOBUTH KPaTKUE BBIBOJIBI 110 TeMe pedepaTa i1l KOHCIIEKTUPOBAHMSL.

Cnaua pedepaTa mpenoiaBaTeio o0s3aTeIbHa.

7.0HEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISAA YCIIEBAEMOCTH

7.1 llacnopT ¢oHAA OLIEHOUYHBIX CPEACTB

Ne HaumeHoBaHUE OLIEHOYHOTO
KonTposaupyembie pa3aeiibl (TeMbl) JMCHUNIHHbI
n/n cpeacTsa

Pazgen 1. ®usuka

VYceTHslii onpoc

1 MexaHnuka
TectupoBanue
VYceTHslii onpoc
2 MornekyisipHas pU3HKa ¥ TEPMOIMHAMUKA
Pegepar
VYceTHslii onpoc
3 DJeKTpoiMHaMHUKa

Jlaboparopnas paboora
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Ne HaumeHoBaHUE OLIEHOYHOTO
KonTposupyembie pa3aeiibl (TeMbl) JUCHUNIHHbI
n/n cpencTsa

Pazgen 1. ®uszuka

VYerHbll onpoc

4 CtpoeHue aToMa 1 KBaHTOBasl (PU3HKa
KonrposnbHas padbora

Pazgen 2. Xumus

VYeTHBIN onpoc

1 OCHOBHBIE TOHATHS ¥ 3aKOHBI XUMUHU
TecTupoBaHue
VYeTHbIN onpoc
2 Boma. PactBopsr p
[IpakTrdeckas padora
VYeTHBIN onpoc
3 XUMITYECKUE PEaKIINN
TectupoBanue
VYcerHbll onpoc
4 MerTaJutbl 1 HEMETaJLIbI
Pedepar
VYerHbll onpoc
5 YreBoaopos P
TectupoBaHue
6 Kucnopoaconepxkamie 1 a30TcoiepKaliie OpraHndeckue YcrTHbI# onpoc
BEIIeCTBA Pedepar
VYerHbll onpoc
7 XWUMuS ¥ )Knu3Hb. XUMUS B OBITY P

KontponpHas pabora

Pazgen 3. buomorus

VYeTHbIN onpoc

1 MeTonsl Mo3HaHKUA B OMOJIOTHHA
Pedepar
Y CTHBIN ompoc
2 Knerka P
TecTupoBaHue
YCTHBINM ompoc
3 Oprasusm p
IIpakTryeckas pabora
YCTHBINM ompoc
4 Bun P
Pedepar
YCTHBINM ompoc
5 DKOCHCTEMEBI p

KontponsHas pabora

7.2 Kputepum oleHKH pe3yJibTaTOB 00y4eHust

Kontponr # oOlleHKa pe3yabTaTOB  OCBOCHUS  YYCOHOW  JIUCIMILIMHBI
OCYILIECTBIISIETCS TPEIoJIaBaTeieM B IPOLIECCe MPOBEIACHHUS MPAKTHYECKUX padoT,
TECTUPOBaHHUA, COOECEeOBaHUs MO pe3yJibTaTaM BBIIIOJIHEHUS JIa0OpaTOPHBIX padoT, a
TaKKe PEIICHHS 3a/Ja4, COCTaBJICHHS pabouyux TaOJNHI[ U TMOJATOTOBKH COOOIIECHUM K
YpOKy.3HaHHS CTYJEHTOB Ha IPAKTHUYECKUX 3aHATHIX OLICHUBAIOTCA OTMETKaMU
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHO» U «HEYIOBIETBOPUTEIBHOY.

YcrHbIil ompoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pPacCKa3, BKIFOYAOIINN
TEOPETUYECKUE MaTepHalbl U MPUMEPHl UX MPUMEHEHUS. Y AOBIETBOPUTEIbHAS OILEHKA
CTaBHUTCSA, €CJIU CTYJIEHT JAEMOHCTPUPYET HETNIyOOKHE TEOPETHUECKUE 3HAHUS, IPOSBISIET
c1abo copMUPOBAHHBIE HABBIKM aHATN3AsBICHUN U MIPOLIECCOB, HEIOCTATOYHOE YMEHUE
Jenath  apryMEHTHPOBAHHBIEBBIBOABI W MPUBOAMTH IMPUMEPHI, IOKa3bIBAET HE
JOCTaTOYHO  CBOOOJHOE  BJAJICHUEMOHOJIOTUYECKOH  PEuYblo,  TEPMUHOJOTHUEH,
JOTHYHOCTBIO U TIOCJIEIOBATEIbHOCTHION3IIOKEHUS, JENIaeT OMIMOKHU, KOTOPHIE MOXKET
UCIIPABUTH TOJBKO MPU KOPPEKIIMHUIPEIIOAABATEIIEM.

Pegepar. I[Iponykt caMocTOATENBHON pabOThI CTYAE€HTA, NPEICTABISAIOMMN CO00M
KpaTKOE€ M3JI0KEHUE B NMHCbMEHHOM BHUJE IMOJIYYEHHBIX pPE3YyJbTAaTOB TEOPETUYECKOTO
aHalu3a oOmpeiesNeHHOW HayyHOH (yuyeOHO-HCCIelI0BaTeNIbCKOM) TeMbl, I/I€ aBTOP
pacKkpbIBaeT CyTh HccleayeMoi MpoOsieMbl, MPUBOJUT DPA3JIMYHBIE TOUKH 3pEHHs, a
Takke CcoOCTBEHHBIE B3MIAAL Ha Hee.Pedepar omneHuBaeTcs MO  KOJIUYECTBY
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MPUBJICYEHHBIX HWCTOYHUKOB, TIIyOMHE aHaimu3a MpoOJeMbl, KauyecTBe OOOCHOBaHUS
aBTOPCKOM MO3UIUH, TTTyOUHE pACKpPBITHS TEMBIL. Y IOBIETBOPUTEIbHAS OLIEHKA CTaBUTCH,
€CJIM TeMa OCBEIIEHA JIMIIb YaCTUYHO, JOMYIIEeHbl ()aKTHUYECKUE OMHUOKHU B COACPKAHUU
pedepata, UM HUMEIOTCS  CYIIECTBEHHbIE OTCTYIUIGHHSI OT TpeOOBaHUU K
pedepupoBaHuio, WM HETIOIHbIE OTBETHI Ha IOMOJHUTEIbHBIE BOMPOCHI.

Tecr. Cucrema CTaHJAPTU3UPOBAHHBIX 3a/1aHu, MO3BOJISOIIAS
aBTOMATU3UPOBATH MPOILEAYPY HU3MEPEHHsS YPOBHS 3HAHUN U YMEHHI 00ydaromierocs.
TecT oneHUBaeTCs MO KOJMYECTBY MPaBUIbHBIX OTBETOB (He MeHee 50%.).

KonTpoabHasa padGora. [luceMenHas mnpoBepoyHas paboTa, MpeacTaBiIsIONIas
co00Ol H3JI0)KEHHE OTBETOB HA TEOPETHYECKHE BOMPOCHI MO COJEPKAHUIO YyueOHOM
JUCHUIUIMHBL W PEIICHHE  NPAaKTUYECKUX  3aJI[aHUM. PaGora ouenuBaercs
YIIOBJIETBOPUTEIBHO, €CJIM BHIMIOJHEHO HE MEHEee MOJOBUHBI PabOThl WM JOMYLICHO B
Hell He OoJiee ABYX TpyOBIX OHMIMOOK WM HE Oojiee OJHON rpyOol OIMMOKH W OJHOTO
HeJoueTa, Wik He 0oJiee ABYX-TpeX HErpyObIX OomUOOK, WIIU OJTHON HErpyOoH OMOKHU U
TpeX HEJAOUYETOB, WU MPU OTCYTCTBUU OIMUOOK, HO TIPH HATTUYHH 4-5 HEJIOUETOB.

IIpakTnyeckasi padora. [IpakTrueckas paboTa — 3T0 OCOOBIM BUI ACSITEIHHOCTH
oOyyJaroierocsi, 4To TMOApPa3yMEeBaeT BBIMOJHECHHS PA3HOIJIAHOBBIX 3a/laHUM, HE
CBSI3aHHBIX C 00pabOTKOM TeOpeTUUECKOro Matepuasa. Bo Bpemsi BBIMOTHEHUS CTYICHTY
HE00XO0IMMO HCTIOIB30BaTh paHee MOoJydeHHbIe TeopeTuueckue 3HaHus. [lonoxurenpuas
OIICHKAa CTABUTCS, €CJIM BBITIOJHEHBI BCE3aJaHUs MPAKTHUECKONH pabOThI ¢ 3aMEYaHUSIMU;
CTYJICHTOTBETHJI Ha BCE KOHTPOJIbHBIE BOMIPOCHI C 3aMEYaHUSIMU.

JlaGopaTopunas pa6ora. JlaGopartopHast paboTa — 3T0 OCOOBII BUJ JAESATEILHOCTH
oOydaromierocsi, 4To TOJAPa3yMeBAeT BBITIOJHEHUS MPAKTUYECKUX PA3HOTIAHOBBIX
3a/IaHUM, CBSI3AHHBIX C TMPUMEHEHHUEM TEOPETUUECKOr0 MaTepualia K KOHKPETHOMY
3amganuto. llomoxuTenpbHas OIICHKA CTaBUTCS, €CJIM BBIMOJHEHBI OOJbINas YacTh
3a/laHuIa00paTOpHON PabOThI ¢ 3aMEUaHUSAMH; CTYJACHTOTBETHI Ha 9aCTh KOHTPOJIBHBIX
BOIIPOCOB C 3aMEUYaHUSIMH.

OlleHKa «OTJIWYHO» BBICTABJISETCA, KOTJA CTYJEHb IIOKa3bIiBaeT TIiyOoOKoe
BCECTOpPOHHEE 3HAHWE pa3jelia JUCIUIUIMHBI, O005S3aTeIbHOM U JOTOJHUTEIBHOMN
JUTEpaTyphbl, apryMEHTHPOBAHO M JIOTUYECKH CTPOMHO U3JaraeT MaTepuali, MOXKET
MPUMEHSATH 3HAHUS JIJIS1 aHATTU3a KOHKPETHBIX CUTYAIUH.

OlleHKa «XOpOIIO» CTAaBUTCS TIPH TBEPABIX 3HAHMUIX pasjiena JAUCIUIUINHBI,
o0s3aTeNIbHON  JHUTEepaTypbl, 3HAKOMCTBE C  JIONOJHUTEIBHOW  JIUTEPATYpPOH,
apryMEHTHPOBAHHOM M3JI0KEHHHM MaTepuaja, YMEHUU NPUMEHUTh 3HAHMS JUIsl aHalu3a
KOHKPETHBIX CUTYaIlHil.

OlLieHKa «yJI0BJIETBOPUTEIBHO» CTABUTCA, KOTJIa CTYJAEHT B OCHOBHOM 3HAET pa3zel
JUCLUIUIAHBI, MOKET MPAKTUYECKU TPUMEHUTH CBOU 3HAHUS.

O1eHKa «HEYIOBIETBOPUTEILHO» CTABUTCS, KOT/Ia CTYJICHT HE OCBOMJI OCHOBHOTO
COJIepKaHusI MpeIMeTa U cl1abo 3HAST U3yYaeMbId pa3/ien TUCIUTUTHHBL.

7.3 OneHoYHbBIE CPeCTBA JAJIA NPOBEACHUA TEKYLIel aTTeCTAlNU
B nanHOM pasznerne mpuBOASTCS 00pasibl OIEHOYHBIX CpeCTB. [1OTHBIN KOMIUIEKT
OIICHOYHBIX CPEJICTB MPUBOAUTCS B DOH/I€ OLIEHOYHBIX CPEICTB.

Texymuii KOHTPOJIb TPOBOAUTCS B hopMeE:
-UHIMBUAYAIbHBIA YCTHBINA ONPOC
-IIUCbMEHHBIN KOHTPOJIb

-TECTUPOBAHUE I10 TEOPETUIECKOMY MaTEpHUaLy
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-npakTrueckas (;maboparopnas) pabora
-3amuTa pedepara
-3aIllMTa BBITIOJHCHHOTO 3a1aHHUs

®opma Hpakrnueckuii | JIuunbie IIpumepbi
3HaHusn YMmeHust OnbIT KayecTBa OLICHOYHBIX
aTTecTaluu
(BJ1ageHue) CTyAEHTa CpeAcTB
YcTHBIH Kontpomns 3Hanmit Omnenka ymenuss | OneHka Orenka KonTtpomnsHbIe
(MACBPMEHHBIH) | TIO OTIPEIEIIEHHBIM pa3nn4arth HaBBIKOB CrocoOHOCTH BOTIPOCHI TTO
ompoc mo | mpobiemam KOHKpPETHBIE paboTHI ¢ OTIEPATUBHO U TeMaM
TeMaM TIOHATHSA JIUTEPATYPHBIMH | Ka4ECTBEHHO MPUIIATAI0TCS
WUCTOYHHKAMHU OTBEYaTh Ha
MOCTaBJICHHbIE
BOIIPOCHI
Pedeparsr KouTpons 3nanmit OneHka yMeHUs Ornenka Ornenka Tembl
II0 OTIPE/IeTICHHBIM pa3nu4ath HaBBIKOB crocoOHOCTH K | pedepaToB
mpobiaemam KOHKPETHBIE paboTHI ¢ CaMOCTOSTENIbH | MPUIArarTCs
TIOHATHSA JIUTEpaTypHBIMH | Oif paboTe u
HNCTOYHHKAMHU aHaIHN3y
JIUTEpaTypPHBIX
HCTOYHHUKOB
[Ipaktuueckue | CMBICT MOHATHIL: OnuceIBath U Hasbixkamu: Ouenka Tewmsl paboT
(;1abopaTOpHBI | €CTECTBEHHOHAYYHOE | OOBSCHSTH OIMCAHUS 1 CIOCOOHOCTH MPUIIATaloTCs
€) paboTEI SIBJICHHE, THUIOTE3a, €CTECTBCHHOHAYYH | OOBSCHEHUS OTIEPaTHBHO U
3aKOH, TEOPUs, bl ABJICHUSA U €CTECTBCHHOHAay4 | Ka4eCTBEHHO
BEILIECTBO, CBOICTBa HBIX SIBJICHUI U pemats
B3aUMOJICUCTBUE, TEJI: IBIKCHUE CBONCTB IIOCTaBJICHHBIE
3NIEKTPOMArHUTHOE HEOECHBIX Tel U TeJI: IBIKEHHUE Ha
ToJ1e, BOJIHA, ()OTOH, | MCKYCCTBEHHBIX HEOECHBIX TN U | NMPAKTHYECKUX U
aTroM, aTOMHOE S7p0, | CITyTHHKOB 3€MJIH; | MCKYCCTBEHHBIX | JaOOPaTOPHBIX
HOHM3UPYIOIINE CBOICTBA r'a3oB, CITyTHUKOB paborax 3agaun
M3ITy4YEHUs], IUIAHETa, | >KUIKOCTEH U 3eMm; CBOMCTBA | B
3BE371a, TAIAKTHKA, TBEPJIBIX TEIT; rasos, apryMEeHTHPOBa
Bcenennas; SNIEKTPOMATHUTHY | KUIKOCTEH 1 Th PE3YJIbTaTHI
9KOJIOTUYECKHE 10 MHAYKIIUIO, TBEp/IBIX TETT,
ACTIEKTHI pacrpocTpaHeHHe | AJIEKTPOMAarHUTH
HCTIOBb30BaHUS SNIEKTPOMArHUTHBI | YIO UHIYKIIHIO,
YTIIEBOAOPOIHOTO X BOJIH; BOJIHOBBIE | PAcCHpOCTPaHEHH
CBIpBsl. 3HaHUE CBOIICTBA CBETA, e
CTPOEHHUS KIETOK, U3ITyYeHUE U AJIEKTPOMAarHUTH
OCHOBHBIX TIOTJIOLICHUE BIX BOJIH;
croco6oB CBETa aTOMOM; BOJIHOBBIE
Pa3MHOXEHUs ¢dotoahdexr; CBOIICTBa CBETA;
OpraHU3MOB, YcranaBiauBaTh M3IydeHue 1
CTaJ Uil OHTOTEHE3a | 3aBHCUMOCTH TIOTJIOIIEHHE
Ha IpuMepe CBOMCTB CBETa aTOMOM;
YeN0BEKa, IPUYHH, | XMMUYECKHX dotoaddexr;
BBI3BIBAIOIINX BEIIECTB OT YcTaHoBneHUs
HapyUICHUs B CTPOEHHUS ATOMOB | 3aBHCUMOCTH
pa3BUTHH 00pa3ymomux uX | CBOMCTB
OpPTaHMU3MOB. XMMHUYECKHX XUMHUYECKHX
3HaHUe COCTaBa, JJIEMEHTOB. BEIIIECTB OT
cTpoeHus M o0mux | OOBICHITH CTpOEHHMS
CBOWCTB 3aBUCHMOCTD aTOMOB
Ba)KHEHIINX CBOMCTB BELIECTB | 00pa3yIOIUX X
KJIacCOB OT MX COCTaBa U XUMHUYECKHX
HEOPraHUYECKUX U | CTPOCHUS JJIEMEHTOB.
OpraHUYeCcKuX kpuctayuimuecku | OObsiCHEHUs
COEINHEHNUH, X PELIETOK. 3aBUCHMOCTH
HACKYCCTBEHHBIX U OOBACHATH CBOWCTB
CHHTETHIECKUX XMMHUUYECKHE BEIIIECTB OT UX
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MIOJINMEPOB.
CMBICIT
€CTECTBCHHOHAYYIHBI
X 3aKOHOB
KIIACCHYECKOM
MEXaHHKH,
BCEMHPHOTO
TATOTCHUS,
COXpPaHEHUSI SHEPTUH
UMITYJIbCA U
AIIEKTPUIECKOTO
3apsa,
TCPMOIMHAMUKH,
JNIEKTPOMArHUTHOM
MHIYKIIHH,
¢doToaddexra;
KOJIMICCTBEHHBIX
3aKOHOB XIMHHA
[epronnueckuit
3aKOH
Jd.N.Menneneesa
BKJIaJ1 POCCUHCKUX U
3apyOSIKHBIX
YYCHBIX, OKa3aBIINX
HanOOJTbIIIEe
BJIMSIHHC Ha pa3BUTHE
€CTECTBO3HAHUS

SIBJICHUS,
MIPOUCXOIAIINE B
pupoe, ObITy

H Ha
TIPOU3BOJICTBE.
OuenuBarh
BIIHSTHHE
XHMHYECKOTO
3arpsi3HEHUs
OKpYXKarollen
Cpelbl Ha
OpraHu3M
YeJI0BEKa U
IpyTHUE KUBBIC
OpTaHU3MBL
aHATU3UPOBATH U
OIIEHMBATh
pa3IuyHbIe
THUIIOTE3BI
TIPOUCXOKIACHUS
JKM3HH Ha 3eMJIc;
TIPOBOJUTH
omnmcanue ocobeit
OJHOTO BUJA II0
MOP(HOIIOTHIECKO
My KPUTEPHIO.
O1myath
TUIIOTE3BI OT
HAYYHBIX TEOPHIL.
JlenaTthb BEIBOJIBI
Ha OCHOBE
SKCTIEPUMEHTAITHH
BIX JAHHBIX.
IIpuBonuThH
TPUMEPBI,
MOKa3bIBAIOIIIHE,
4TO: HAOJIFONEHUS
1 SKCIIGPUMEHT
SIBIISIIOTCS
OCHOBOH 11
BBIJBIKEHIS
TUIIOTE3 U TEOPUH,
MO3BOJISTIOT
TIPOBEPHUTH
HWCTUHHOCTh
TEOPETUUECKUX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast Teopusl 1aeT
BO3MOXKHOCTD
OOBSICHATD
H3BECTHBIC
SIBJICHUSI TIPUPOJIBI
1 Hay9IHBIE (haKThI,
TIPE/ICKA3hIBATh
€I1le HEM3BECTHRIE
SIBJICHUSI

coCTaBa U
CTPOCHUS
KPHUCTAJLTIYECK
UX PEUICTOK.
OOBsICHEHHS
XAMUYECKUX
SIBIICHUH,
MPOUCXOJISAIIUX
B IIpUpOJIE,
ObITY W Ha
MIPOU3BOJICTBE.
O1rieHUBaHKS
BIIMSIHUS
XAMHYECKOTO
3arps3HEHUS
OKpYyXarouieu
cpensl Ha
OpTraHu3M
YyeJIoBEKA U
JIPYTHC JKUBBIC
OpTaHU3MBI;
aHanu3a u
OLICHUBAHMS
Pa3IMIHBIX
THIIOTE3
TIPOUCXOKICHUS
JKM3HH Ha
3emie;
TIPOBEICHUS
OITMCAaHUsA
oco0eli 0JHOT0
BHJIA 110
Mopdosiornyeck
OMY KPUTEPHIO.
Ormuns
TMITOTE3BI OT
HayYHBIX TEOPHI.
Jlenath BBIBOMIBI
Ha OCHOBE
AKCIIePUMEHTAb
HBIX JJaHHBIX.
[TpuBouTh
MPUMEPBI,
[TOKa3bIBAOLIIE,
4T10:
HaOJIIOICHHUS U
9KCIIEPUMEHT
SIBIISIFOTCS
OCHOBOM I
BEIJIBUKEHUS
TUITOTE3 U
TEOpHH,
ITO3BOJITIOT
MPOBEPUTH
HACTHHHOCTh
TEOPETHICCKUX
BBIBOJIOB;
€CTECTBEHHOHAYY
Hast TEOPUS JaeT
BO3MOKHOCTb
OOBSICHATE
W3BECTHBIC
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SIBJICHUS
TPUPOJIEL U
Hay4IHBIE (PaKTHI,
HpecKa3bIBaTh
emnre
HEH3BECTHBIC
SIBIICHYSL

TectupoBanue

KoHuTpons 3Hanmit
IO ONpPENEIEeHHBIM
npobiaemMam

OreHKa yMEHUS
paznuuarb
KOHKpETHBIE
TIOHSTHS

Orenka
HaBBLIKOB
JIOTUYECKOTO
aHaIu3a u
CUHTE32a IIPHU
COIIOCTABJIEHUH

Orenka
CIIOCOOHOCTH
OMEepaTUBHO U
Ka4eCTBEHHO
0TBEYaTh HA
[IOCTaBJICHHBIE

Bormpocst
IIpUIararTcs

KOHKPETHBIX
TOHSATHH

BOIPOCHL

IIpumepHbIe TeCTOBBIE 3aJAHUS
no Qusuke:
1. ITporiecchbl, KOTOPBIC XapaKTEPHU3YIOTCS ONPEACIEHHOMN MMOBTOPSEMOCTHIO BO BpEMEHH
1. BomHa
2. TepeMelieHue
3. KosieOaHus
4, AMIybC
2. BenmnuunHa A B ypaBHeHUHU S = Acos(@t +¢)

1. ammmTyna

2. 4YacToTa
3. mepeMelneHue
4. nMKIn4deckas 4acTtoTa
3. Benmmunnaa @ B ypaBHEHUH S = ACOS(t +¢,)
1. ammutyna
2. 4acroTta
3. mepemenieHue
4. nuKIn4eckas 4acTora
10 XUMHUH
1. MakcumarnbHas JIEKTPOHHAs EMKOCTh P-TIOAYPOBHS paBHA
1).2 2) 4,
3) 6; 4) 8.

2. DAEKTPOHHOE CTPOCHNE HEUTPAILHOTO aTOMa eJle3a COOTBETCTBYET KOH(UTYparuu
a) 1s? 25?2p°3s23p®3d°4s?;

0) 1s? 2522p®3s23p°3d?;

B) 1s? 25?2p®3s23pf3d74s?;

r) 1s? 2522p%3s23p°3d°4st4p?.

3. Kakoe yTBep)kaeHue ommuooyHo?
1) 'maBHOE KBaHTOBOE YKCIIO N OMPEAEISET SJHEPTUI0 OPOUTATIHN U TPUHUMAET 3HAUCHUS
1,2,3...0.
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2) CornacHo npuHuuny Ilaynm Ha ka0l aTOMHOI OpOUTAIN MOKET HAXOAUTHCS HE
OoJsiee ABYX 2JEKTPOHOB C aHTUIIAPAUIETBHBIMU CIIMHAMH.

3) B coOTBETCTBUHU € ANEKTPOHHBIM CTPOCHUEM aTOMOB CEJIEH U XPOM OTHOCATCS
COOTBETCTBEHHO K P- U d-31eMeHTaM.

4) Atomsbl pochopa B OCHOBHOM COCTOSIHUM UMEIOT OJMH HECIIapEeHHBIN 3JIEKTPOH.

10 OMOJIOTHH:

1. DHepreTuueckas, 3anacaromas, 3alluTHasI, CTPOUTENIbHAS, PETYJIATOPHAS — 3TO

GyHKIUW...
1. muounoB 2. OEKOB
3.yrieBo10B 4. ButaMmnHOB

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

1. nepBuyHas 2. BropuuHas

3. TpeTu4Has 4. YeTBepTuuHas

3. Knetku ¢ xopomio ohopMIEHHBIM SIPOM
1. ayKapuoThI 2. 'ameTsl

3. aHa’pOoObI 4. IIpokapHOThI

IIpumepHbIe BONPOCHI 1JIs1 MPOBEEHUSI YCTHOTO 0Npoca (KOHTPOJBHBIX pPadoT)
1.MeToabl MATOJIOTHHI

2. Knerounas teopus T. [1IBanna

3.OCHOBHBIE MOJOKEHUSI COBPEMEHHOMN KJIETOYHOU TEOPUHU
4. XuMuyecKkue 3JIeMEHThI KIIETKU

5. XMMHU4YEeCKHE BEIIeCTBA KIIETKU

6.Bona u e€ ponb B KIeTke

7. MuHepanpHbIE BEHIECTBA U UX POJIb B KJIETKE

8. YIeBOIbl ¥ UX POJIb B KUZHEACATEIIBHOCTU KIETKU
9.JIunu el ¥ UX POJIb B )KU3HEEATCILHOCTH KIIETKU

10. Ctpoenue u GpyHKIIUU OEITKOB

11. HykyienHOBBIE KMCIIOTHI

IIpumepHbIe BONPOCHI JIA KOHTPOJISI CAMOCTOSITEIbHON PadoThI

1 . Metposnorus B npodeccuu

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

4. CKOpOCTH B IPUPOJIE U TEXHUKE.

5. T'anuneo I'anmniei — OCHOBATENb TOYHOTO €CTECTBO3HAHUS

6. 3HaueHue oTKpbITHH ["anunes

7. Ucaak HploTOH — co3aarenb KIacCH4ecKoi GU3uKu

8. Cuiibl B IPUPOJIE U TEXHUKE

9.YabpTpa3ByK U €ro UCTHOJIb30BaHNE B MEUIIMHE U TEXHUKE
10.PagnoakTUBHBIE U3JIYYEHUS U UX BO3/AEHCTBHUE HA KUBbIE OPTaHU3MbI
1o xumuu

1.Baxuelimme coelMHEHUs] METAJVIOB U HEMETAJUIOB B IPUPOJIE U XO3SICTBEHHOM
JESTENBHOCTH YEJIOBEKA
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2. [IpupoaHble UCTOUYHUKH YTIIEBOAOPOIOB

3. Baxxneiiime coeIMHEHUSI METAJUIOB U HEMETAJIOB B IPUPOJIE U X031 CTBEHHON
JESTENBHOCTH YEJI0BEKA

4. KpucraminuecKkue peuieTKy BEIECTB C pa3InyHbIMU BUJAMU XUMHUECKON CBSA3U
5. Ponp B KIIeTKE HEOPTraHUYECKUX U OPTraHUYECKUX BELIECTB

Ilo 6uonoeuu

1.Bupycbl — B030yauTenu MHGOEKIIMOHHBIX 3a00JI€BaHMI

2.Bupyc nmmyHoneduinta yenoseka (BUY). [Ipodummaktnka BUU-undekun

3. 'eneTnyeckne 3aKOHOMEPHOCTH CEIEKIINH

4.Yuenue H.W. BaBuioBa o ieHTpax MHOrooOpasusi ¥ IpPOUCXO0KACHHS KyJIbTYPHBIX

pacTeHui

5.I'unorte3sl IMPOUCXOKIACHUA KU3HU
6.I'mo0GanpHBIC N3MEHEHHUS B 6H00(bepe moa BJIAMAHHEM JCATCIIBHOCTHU YCIOBCKaA

7.4. OueHOYHBIE CPEICTB AJIsl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTALNH

. JInunble [Ipumepnt
®dopma [IpakTrueckuii
3HaHMA YMenus KavyecTBa OLIEHOYHBIX
aTTecTalun OTIBIT (BITAICTH)
CTyZeHTa CpencTB
Huddepernn | KonTpoms Ouenka ymenus | OlieHKa HaBBIKOB Ouenka Bompocsr:
POBaHHBIN 3HaHHA 0a30BBIX | MIOHUMATH JIOTHYECKOTO CIIOCOOHOCTH HOMATAIOTCs
3aqer TIOJIO’KCHUH B CTIEIHATBHYIO COIIOCTABJICHUS U TPaMOTHO H p
o0nacTu TEPMUHOJIOTHIO XapaKTepUCTUKU YeTKO M3JIaraTh
€CTECTBO3HAHUSA 00BEKTOB MaTepHan
Onenka ymenus | OlmeHKa HaBBIKOB Ornenka 3amaun
pemaTh TUIOBBIE | JIOTHYECKOTO CHOCOOHOCTH MIPUJIArarTCs

3a1a4d B MBIIIUICHHS TTPH IPaMOTHO U
obnactu pelleHny 3a1a4 B YeTKO M3JIaraTh
npodeccHoHaNBH | 00acTh XOJ pelIeHus
Ol IesITeNBHOCTH | MPO(eCCHOHATIBHON | 3a/1a4 B 001aCTH
JIeSITEIIbHOCTH npodeccronans

HOM
JIESTEILHOCTH U
apryMeHTHPOBa
Tb Pe3yabTaThl

7.4.1 IlpumepHble BONPOCHI VIS NPOBEACHUS NPOMEKYTOYHOH aTTecTaluu
(nndpepeHuMpPOBaHHBIN 3a4€T)

Mexannueckoe qBukeHHe. MarepuanbHas Touka. Teno oTcyera.
Tpaektopus. [1yTe. [lepemenienne. CKopoCTb.

PaBHOmNEpEMEHHOE IPSIMOJIMHEMHOE IBU)KEHHUE. Y CKOPEHHE.

CBoOo1HOE MasieHue Tel. BiusHue yckopeHuid Ha )KMBbIE OpraHU3MBI.
OTHOCUTENBHOCTh MEXaHNYECKOTO JIBIKEHUS. CII0OKEHUE CKOPOCTEN.
[Tpuniun naepuuu. 3akonsl HeroToHa.

JIBr>KeHUe Tena Mo JeUCTBUEM HECKONbKUX cHil. ClI0KEHUE BEKTOPOB.
Nmnynec Tena. 3aMKHyTast cucTeMa. 3aKOH COXPAaHEHUS! UMITYJIbCa.
bpoynoBckoe aewxkenue. uddyszus. Juddys3us B xxuBoit mpupoe.
Pa3mepsl u maccel Mmosiekyn u atoMoB. [loctosinHas ABoraapo. aeanbHslii ras.
Tepmonunamuueckue napametpsl. JlaBnenue rasa. JlaBiaenne armochepsl.
Temnepatypa. TepmoanHamuyeckas mkaina KenpBuHa.

31

ocoNGRONE

el el
N = o




13.  Bogsnoii map B atMocepe. AOCONIOTHAS U OTHOCUTENBbHAS BIAXKHOCTh BO3/TyXa.

14.  XapakTepHcTHKa KUIKOT'O COCTOSIHUSA BEIECTBA. BIMKHUI MOPSIIOK.

15. CwmauuBanme. Kamumnsipaocts. Kanumnsipuele siBiIeHUs B OBITYy, NpPUPOJE,
OpraHu3Me YeJlIoBeKa.

16.  Ilepmomnueckwmii 3akon J[.1. Menneneena

17. Kpucramnuyeckue pemetku. loHHas XUMUYECKas CBSI3b

18.  Meramnet . CrmaBel. Kopposus meTtaios.

19. Hemeranerl

20.  VYrmeBoaoposl

21.  Xumuueckue peakiuu u ux knaccudukanms. CKopocTb XUMUYECKOW PEaKIINN

22.  A3sotcoxepikaiiie OpraHHYeCKre BEIIeCTBa.

23.  Kucnopozacoaep:xaiue opraHuueckre BemecTsa.

24. T'eneruka 4yenmoBeKa

25. Bupycel — B0o30yauTenn nHGEKIIMOHHBIX 3a00IeBaHUMA

26. Bupyc nmmynoaedpunura yenoseka (BUY). [Ipopunakruka BUY-uabekmmm
27. T'wmote3bl MPOUCXOXKACHUS KUZHU

28. ['mobGanpHbIe H3MEHEHUS B OHocepe Mo BIUSTHUEM I€ATEIbHOCTH YeIOBEKa
29. I'mmoTre3bl MPOWCXOXKICHUS >KU3HU.

30.  Drarmbl 3BOJIOLNN OPTaHUYECKOTO MHUpa

31.  Awntpomorenes

32.  VI3MeHYMBOCTH BHJOB IO/ BIMSHHEM YKOJIOTUIECKHUX (haKTOPOB

7.4.2. IlIpuMepHbIe 3a1a4u Ha JUPPepeHIIUPOBAHHBIN 3a4eT
1) KakoBa >kecTKOCTb MpPYKUHBI, €Il rpy3 maccoi 10 Kr pacTsruBaer npyxxkuny Ha 10
CM.
2) Kakoii rpy3 HYXKHO MOJABECHTh K TpyxuHe KEcTkocThio 1000H/M, uTOOBI pacTaHyTh
ee Ha 20 cM.
3) I'py3 maccoit 3 kxr pactaruBaer npyxkuHy Ha 5 cMm. Kakum nomkeH ObITH rpys,
KOTOPBIM pacTSHET NPYKUHY Ha SCM.
4) YkaxuTe, KaKkoe BELIECTBO SBJISECTCA OKUCIUTENIEM, KAKOE€ BOCCTAHOBUTEIIEM:
Cu + HNO3 = Cu (NO3)2 + NO + HO  onpenenute KO3(pGHUIMEHTBI METOIOM
AJIEKTPOHHOTO OanaHca
5) VkaxuTe, KaKoe BEIIECTBO SIBISAETCS OKUCIUTENIEM, KAKOE BOCCTAHOBUTEIIEM:
NHs + Br2 = N2 + NH4Br  ompenenure ko3 dpuipieHTsl METOIOM 3JIEKTPOHHOTO OamaHca
6) Hanumwure ypaBHEHHE NPOTEKAOIIEH pEaKIUU B MOJEKYJISIPHOM U HOHHO-
MoJIeKyJIsipHOM Buje. O0bscHUTE moueMy oHa nporekaer? KapOoHat kanust + rHuApOKCH
Oapus
7) Kakoll Tunm KOBajJeHTHOM CBA3M — MOJSPHAs WIM HENOJsIpHas — B MOJEKYJax
cnenyromux BemectB? CO2, H2O, H2S, Cl207, PCls? K atomam, Kakux 3JIEMEHTOB
CMEIAIOTCS 00IIKe IIEKTPOHHBIE TAPhl B 3TUX MOJIEKYyJax?

8. JOIMMOJIHUTEJIBHOE OBECIIEYEHUE JUCIUIIJIMHBI

IIpunoxkenue 1. Kparknii KoHCHEKT JJeKIMOHHBIX 3aHATHH

Hoepnas u mepmosioepuas dHepeemuKa

SnepHbIii peakTop — YCTPOMCTBO, B KOTOPOM OCYIIECTBISETCA yMpaBisiemas
siZICpHAst LEMHAs peaKIysi, COIPOBOXKAAIOIIASACS BhIACICHUEM dHEpruu. [1epBriit siiepHbIi
peakTop noctpoeH B nekabpe 1942 B CIIIA nox pykoBoactBom O. @epmu. B EBporne
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NIEPBBIN SIIEPHBIA peakTop myieH B Aekadpe 1946 B MockBe mop pykoBoactBom I.B.
KypuaroBa. CocTaBHBIMH YacTsIMHU JII00OTO SIIEPHOTO peakTopa SBISIOTCSA: aKTUBHAs
30Ha C SIICPHBIM TOIUIMBOM, OKPY)XEHHasi OTpakaTelieM HEHWTPOHOB, TEIUIOHOCUTEIb,
CHUCTEMa PEryJIMpOBaHUsl IIEMHOM peakinu, 3aluTa, cucrema ymnpasieHus. OCHOBHOMU
XapaKTePUCTUKOM sIIEPHOTO peaKTopa SIBISIETCSI €70 MOIIHOCTb.

ATomuasekrpoctanius(ADC) - 3JIEKTPOCTAHIIUSI, BKOTOPOH
aToMHas (s IepHast) JHEPTHAPE0oOpa3yeTCABIICKTPHUECKYI0. [ eHepaTtopoMaueprunuaAd
CsaBnsieTcaTOMHBIN peaxrop.

Tenno,K0TOPOEBBIIEIAETCIBPEAKTOPEBPE3YIbTaTCIEMTHONPEAKIUNICTICHUS
JIEPHEKOTOPBIXTSHKETBIXJIEMEHTOBIIPE0Opa3yeTcaBaeKTposHepTrHio. BornnuneotTOC,
paboraromuxHaopranndeckoMrorinee, AJCpaboTacTHa SAEPHOM TOILTHBE (BOCHOBHOM
st0 233U,235U.239Pu).

Brusxcnuii u danvnuti Kocmoc

K rpynne OoipImux MiIaHET OTHOCSTCS IJIAHETHI THUTAHTHl W TUJIAHETHI 3€MHOU
rpynimbl. K nepBeiM otHOCsT FOnutep, Catyps, Ypan, Henryn u [lnyToH, KO BTOpBIM -
Mepkypuii, Benepy, 3emito u Mapc.

Manble mnaHeTsl (AcCTepouabl) — 3TO KOCMHUYECKHE Tella pa3MEpOM B COTHH
KWJIOMETPOB M MEHbIle, ABWXKYyIIHecss BOKpyr CoyiHIIA MO SJUTMOTHYECKUM OpOUTaM,
pacmooKEeHHBIM, B OCHOBHOM, MKy opOutamu Mapca u FOnutepa. Cambie MaleHbKUE
acTepoMIbl UMEIOT pa3Mep HECKOJIbKO MeHbIne 1 kM. Yucno Majibix MIaHeT ObICTPO
pacTeT MpU Mepexojie OT KPYIHBIX K MEJIKUM, KOTOPhIE YK€ MOKHO CUHUTATh KPYMHBIMHU
METEOPUTHBIMU TEJIAMMU.

3Be3npl B Hamed ['amaktuke «Mieunbiit [1yTe» 00pa3yloT eAuHYIO 3BE3JIHYIO
CHUCTEMY M CTPYNIHUPOBaHbI B CPaBHUTEIBHO TeCHBbIE ckormuieHus. Haubomee sipkue u
MaCCHUBHBIC 3BE€3JIbl, a TaKke OOJBIIMHCTBO TYMAaHHOCTEM M Hallla COJIHEYHAs CHUCTEeMa
HAXOJATCS BOJIM3M TUIOCKOCTH, HO OYEeHb Jalieko oT 1eHTpa [anmakTuku. OHU IBIKYTCS
BOKPYT OOIIET0 IEHTpa TSHKECTH, KOTOPBIM 00pa3yeTcss OrpOMHBIM CKOIUICHHEM 3BE3[] B
sanpe. Bokpyr Hero u coBepiiaeTcs IBUKEHHUE BCEX 3B€3/, B TOM uunciie u ConHua.

Xumuueckas c6:3b

HNonHast cBs3p — 4YaCTHBIM Ciy4yall KOBAJIEHTHOH, Korja oOpa3oBaBIIasics
AJIEKTPOHHAS TIapa TMOJHOCTHIO MPUHAIJICKHUT OOJee IIEKTPOOTPHUIATEILHOMY aTOMY,
CTAHOBSIIEMYCSI aHMOHOM. OCHOBOW JJIsI BBIJCIICHUS 3TOM CBSI3M B OTJCIbHBIA THII
CIIYX)KHUT TO OOCTOSITENLCTBO, YTO COCJAMHEHHSI C TAaKOH CBSI3bI0 MOXKHO OIUCHIBATH B
DIIEKTPOCTATHUECKOM  NPUONMKEHWH, CUUTasi HMOHHYIO CBSI3b  OOYCIIOBJICHHOMN
MPUTSHKEHUEM TIOJIOKUTEIBbHBIX W OTPHUIATEIbHBIX HOHOB. B3ammopeicTBue HOHOB
MPOTUBOMOJIOKHOTO 3HaKa HE 3aBUCUT OT HANPABICHHS, a KYJIOHOBCKHE CHUJIbI HE
00J1aJal0T CBOMCTBOM HACBIIEHHOCTH. [03TOMY Ka)blii HOH B MOHHOM COEIMHEHUU
MPUTATUBAET TAKOE YHCIO0 HOHOB MPOTHBOIOJIOKHOTO 3HAKa, 4TOOBI 0Opa3oBaiach
KpHUCTAJUIMYECKAas pelIeTKa MOHHOTO TUIa. B MOHHOM KpucTaie HeT MojieKysl. Kaxpii
MOH OKPY>KEH OIpPECICHHBIM YHCIOM HOHOB JPYroro 3Haka (KOOpAMHAIMOHHOE YHCIIO
nona). VoHHBIE mMapel MOTYT CYIIECTBOBAaTh B Ta3000pa3HOM COCTOSIHUM B BHJIE
MOJISIPHBIX MOJieKyd. B razooOpasnom coctosauu NaCl mmeeT AUMOJbHBIH MOMEHT
~3-1072Kn-m, 4Tto cooTBeTCTBYeT cMeruenuio 0,8 3apsja dJIEKTpOHA Ha JUIMHY CBS3H
0,236 am ot Na k Cl, 1. e. Na28+C[%8-,

Meramnuueckass CBA3b BO3HHMKAaeT B pe3yJbTaT€ YACTUYHOW JAEJIOKAIA3alUn
BaJICHTHBIX JJIEKTPOHOB, KOTOpbIE JOCTATOYHO CBOOOJHO JBHMIXKYTCS B peElIeTKE
METaJUIOB, JJIEKTPOCTATUYECKHA B3aUMOJECUCTBYS C TMOJIOKUTEIBHO 3apsHKEHHBIMU
noHamMu. CHIIBI CBSI3M HE JIOKAJU30BaHbl U HE HANPABICHBI, a JEIOKAIH3UPOBAHHBIE
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AJIEKTPOHBI OOYCIIOBIMBAIOT BBICOKYIO TEIJIO- M AJIEKTPONPOBOAHOCTH. BomgopoaHas
cBs3b. Ee oOpaszoBaHue OOYCJIOBJIEHO TE€M, YTO B pe3yJbTaTe€ CHIBHOTO CMEIICHHS
AJIIEKTPOHHOU TAaphl K 3JIEKTPOOTPUIIATEIILHOMY aTOMYy aTOM BOJOpOAa, 00JIaJaromiuil
3¢ (PEKTUBHBIM TMOJOKUTEIBHBIM 3apsAJI0M, MOXET B3aUMOJICHCTBOBATH C JAPYTUM
anekTpoorpuniareabubiM  atomoMm (F, O, N, pexe Cl, Br, S). DHeprus Ttakoro
AIEKTPOCTATUYECKOTO B3aumozAehcTBusi coctasiser 20—100 KI[)K-MOJIL‘l. Bonopoansie
CBSI3U MOTYT OBITb BHYTPU- U MEKMOJICKYJISIpHBIMUA. BHYTpUMOneKyIsipHas BOAOPOAHAS
CBsI3b 00pa3yeTcs, HapUMeEp, B alleTUIAIICTOHE M COMPOBOXKTACTCS 3aMbIKaHUEM IIHKIIA.

['enemuxa

'eneTnka — Hayka O HACJIEICTBEHHOCTH U W3MEHUMBOCTH.Hacnedcmeennocmo
OOBIYHO OMpPEACIISIOT, KaK CIOCOOHOCTh OPraHW3MOB BOCHPOM3BOAUTH ceOe MoJgo0HOE,
KaK CBOWCTBO POAMTEIHCKUX 0COOEH mepenaBaTh CBOU MPU3HAKHA M CBOMCTBA MIOTOMCTBY.
DTHM TEPMHHOM OIPEEIAIOT TAKKE CXOJCTBO POJICTBEHHBIX 0CO0EH MEX 1y COOOM.

Y. /lapBuH oTmeyas, 4TO MOTOMKH, KaK MPABUIIO, HE SBJISIOTCA TOYHOM KOIMHEH
PONUTENbCKUX  ocobOeil, Tak KaKk HapsAay C  HACJIEICTBEHHOCTHIO UM
MPUCYIIAUZMEHYUUBOCHb, KOTOpask TPOSBISICTCS B Pa3IMUMAX OTICIBHBIX OpPTaHOB,
MIPU3HAKOB MJIM CBOMCTB, UJIM KOMILIEKCA UX Y TIOTOMKOB 110 CPABHEHUIO C POJAUTEIIAMH U
POJICTBEHHBIMH OCOOSIMH.

3amayell TEHETUKW SBISIETCS HW3yYCHHE TIepe/ladyd  HacJEJACTBEHHOCTH OT
poautenel moromkam. [IpeeMCTBEHHOCTh MEXKY MOKOJECHUSIMH OCYIIECTBIISETCS IMyTeM
MOJIOBOTO, OECIOJION0 WJIM BET€TaTHUBHOTO pa3MHOXeHHUA. [Ipu MmojgoBoM pa3MHOKEHHH
BO3HHUKHOBEHHE HOBOT'O TIOKOJICHHSI TIPOMCXOJNT B Pe3yJbTaTe CAUSHHUSI MAaTCPHUHCKON U
OTIIOBCKOM ITOJIOBBIX KJIETOK, ITO3TOMY IMOTOMKH HECYT MPHU3HAKH 00CHX POIUTEIBCKHUX
dopm. I[lonoBbie KIETKH COCTABISIOT HUYTOXKHO Malyl IO MHOTOKJIETOYHOTO
opranuzma. OHH COAEPIKATHACIEOCMBEHHYI0 UHDOPpMAaYU0 COBOKYITHOCTh T€HOB €IMHUIL
HacjeACTBeHHOCTH. HacmencTtBenHas uH(opManmsl — ompenenseT UYeTKHH  IUlaH
OHTOTreHEe3a, B IMPOIIECCE KOTOPOTO Pa3BUBAIOTCS W (QOPMHPYIOTCS CICUPUUSCKHE IS
JTAHHOW 0COOM CBOMCTBA M MPHU3HAKHU.

M. E. JloGamoB pmaer criemyromiee omnpeacinenue: «HaciencTBeHHOCThIO Ha-
3BIBACTCS CBOMCTBO OpPraHMW3MOB OO€CIeUYMBATh MaTEePUAIBHYI0 W (DYHKIIMOHAIHHYIO
MIPEEMCTBEHHOCTh MEXAY IMOKOJEHUSAMH, a TakkKe OOYyCIOBIMBATH CHEIU(UUSCKUI
XapakTep UHANBUIYATHHOTO Pa3BUTHS B OMPEICIICHHBIX YCIOBUAX BHEIIHEH CPEIIBI.

Hapsiny ¢ TepMHHOM «HAcCJEJACTBEHHOCTb)» B TI'€HETHKE MPUMEHSIOT TEPMHHBI
«HACJIEIOBAaHUE» U «HACIEAYeMOCTb».HacnedosanuemMHa3blBalOT TMPOLECC Meperavn
HACJICJCTBEHHBIX 33JIaTKOB WJIM HACJIEICTBEHHOW WH(OpMalUu OT OJHOTO TOKOJICHHS
IPYrOMy, B pe3yjibTaTe 4ero y MOTOMKOB (OPMHUPYIOTCS OMPECIICHHbIE MPU3HAKH U
CBOICTBA, IPHUCYIIIUE POTUTEIBCKUM 0CO0sM. TepMUHOM «HACIIETyeMOCTh)» 0003HAYAIOT
JIOJTFO TEHETHYECKON M3MEHYMBOCTHU B 00IIel (PEHOTUMMYECKON N3MEHYMBOCTH TIPU3HAKA
B KOHKPETHOM MOMYJISIIUK )KUBOTHBIX WJIM PACTCHUM.

JlaGopaTropHasi padora
Tema: U3yuyeHne 3aK0OHA COXPAaHEHHUSI MMITYJIbCA U PEAKTHBHOIO IBHKEHMSI.
OOopynoBanue: npuOOP AJIA JEMOHCTPAIUM 32AKOHA COXPAaHEHUS UMITYJIbCA.
Heab: M3y4yuTh 3aKOH COXPAaHEHHUS MMITYJIbCA U €r0 NPAKTHYecKoe IPMMeHeHue.
[TopsiioK BBIMOTHEHUST PabOTHI:
1.Pacnionoxute cxaTyro NpyXuHY ¢ GUKCATOPOM MEXAY IIapuKkaMu Ha BbicoTe 50 cM
HaJ[ CTOJIOM C TIOMOIIIbIO IITaTUBA.
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2. OtycTtute (hUKCcaTop U U3MEPHTE PACCTOSHUS, KOTOPBIE MPOJIETENN KaXK bl U3
LIapUKOB B TOPU30HTAILHOM HAIIPABJIICHUU S1 U S2.

o 5'1 m
3. HalizuTe Maccy MIapUKOB € TIOMOIIBIO BeCOB. IIpoBepbTe COOTHOMEHUE: — =—
Sz MMy
4 ITponaOmrofiaiiTe B 1€MCTBUU IPUOOP JJIsI IEMOHCTPAIIUU 3aKOHA COXPAHECHUS

UMITYJIbCa.
5.CnuemaiitTe BBIBO/I.

35



JINCT
M3MeHeHu pabouelt yueOHOM MporpaMMBbl 10 AUCIUILTAHE
YIAB.02ECTECTBO3HAHMUE
JlononHeHNs U U3MEHEHHSI, BHOCUMBIE B pab0uyro IPOrpaMMy JTUCLUILIIMHBI

OcHoBaHUS BHECEHUS Paznen PI1/, B koTOpBId Conep:kaHue BHOCUMBIX
TOMOJTHEHUH U N3MEeHEHNH | BHOCHATCH M3MEHEeHHUs JOTOJTHEHU M, M3MEeHEeHUM

[Tpennoxxenune padboTogaTens

[Ipennoxenue cocraBUTeINst

MIPOrpaMMBbl
[Ipuobperenue, uznanue Paznenbr Ne2.4.5 u No5 OOHOBIICHHE TIEPEUHS
JTUTEpaTyphl, OOHOBJICHHE [lepeuenr OCHOBHOM U JTUTEPATyphl
MIEPEYHSI U COACPIKAHUS JIOTIOTHUTENLHON yueOHOM
OBbC, 6a3 naHHbIX JUTEPATyphbl
7 /
&
CocraBuTenb: IIPENo/iaBaTeiib & 7’///é2Z 2 [TaBnoga E. 1O.

L

VTBepxkIeHa Ha 3aceJaHUH NPeIMETHOM (UMKIOBOW) KOMHCCHM TyMaHMTapHBIX W
COLMAIBHO-3KOHOMWYECKUX JUCIIHAILINH
ITporoxon Ne 10 ot «25» mag 2022 r.

Ipencenarens NpeAMETHOH  (LMKIOBO#)  KOMHCCHU MaTEeMaTH4YECKUX M
€CTECTBEHHOHAYYHBIX JUCLIUILIAH Wl Kyx JI.B.
COI'JTACOBAHO:
AT
3aMm. aupekropa o YP ¢unmnana Ve T.A. Pe3syHenko

25 mag 2022 1.

/'T’) J
g 24 /
3aBeyromas CEKTOpoM OMOIMOTEKH (LY //:%/7“ JI. T Cokomnosa

25 mang 2022

Wrxenep-21eKTpOHUK
(mporpaMMHO-HH(POPMALIMOHHOE 00ECIICYEHUE >
00pa3oBaTebHOM NIPOrpaMMBl) P A.B .Cmeranun

25 mag 2022 1.

7
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Peuenina

Ha y4eOHYI0 nporpaMMy yaeOHoi qucuuninasl ¥B.02. ECTECTBO3HAHWE
nnd cnerHansHocTH 43.02.14 [NocTHHHYHOE Ieno

[lpeacrapnennas pabouas nporpaMMa HBIAETCH HACTBIO OCHOBHOI NpodiecCHOHANBHOI
obpazopatensHoll nporpamMmel B cootBerctBuM ¢ @I'OC cpeasero (nonnoro) obmiero
obpazopanus u OI'OC no cneunansnoctn CI1O 43.02.14 lNoctunnynoe neno.

Conepaanne yueOHOH AMCIHIUIMHE HoMoraeT JOPMHPOBAHHIO ¥ CTY/IEHTOB IIPeICTABIEHHI O
ECTECTBEHHOHAY4HOH KapTHHE MHpa, KOTOpBIE ONHPAIOTCA HA [OHHMAHHE B3aHMOCBA3EH
(hr3MHECKHX, XHMHYECKHX H OHONOTMYECKHX HBIICHHII, B HeloBe4ecKoM oOlecTEe H NPHPOIHOI
Cpefle, PACKPHITHE €CTECTBEHHOHAYYHBIX ACTIEKTOB II00ANBHBIX H PETHOHANLHBIX IIPOLECCOB H
aenennit. B conepxanne y4eDHON JHCUMIUIMHEL BEIIOYEHE! NPAKTHHYECKHE 3AHATHA, HMEIONIHE
npofeccHOHAIBHY 3HAYHMOCTE JUIS CTYICHTOB, OCBAHBAIOMMKX BeiOpaHHeie npodeccun CIIO
i cnernansHoctH CIIO. B nporpamme peannzoBanbl AMAaKTHYECKHE NPHHUMIEL 00yHeHHA:
LEIOCTHOCTh, CTPYKTYPHOCTh, OTPAlKEHa B3AHMOCBAIL MEXKIY OTACIHbLHBIMH 3IeMEHTaMH
CTPYKTYPBI, Y4TEHEl MeTanpeaMeTHele cBasH. OnpeneneHsl TpeOoBaHMA K YMEHHAM M 3HAHHAM
CTY/IEHTOR.

[lacnopr nporpaMMEl NOMHO OTPAKAET COJAEPKAHHE JHCUMIUIHHEL, €€ POIb H MECTO B
NOArOTOBKE CNELHATHCTA CPEe/IHEr0 3BEHA, PACKPHIBAET LIEMH M 33/7a4H y4eOHOH AHCHMILTHHEL
Temarnuecknii nnan M conepxanue y4eOHOH JHCUMIUIMHEI PacKphIBAacT MOCIEI0BATEIBHOCTh
NPOXO#ACHHA TEM, COOTBETCTBYET Yy4eDHOMY NIaHy W pacnpefenceHHio HacoB. B e
onpeieneHsl  (opMa NpoBeJEHHA, LEMH, 3a7add  y4eOHOH JNCIMIUIMHBEL, TIPEJCTABICHEI
MaTepHAalkl U TeKymleil u npoMexyTouHoil arrectauun.  Cojepixanne paboueii nporpaMMel
yueOHOH  JHCHMIUIMHEI — NOMHOCTEKO — cooTBeTcTByeT  TpeboBanmam  OI'OC  cpeanero
npoeccnoHankHoro obpazopanna no crneunansHocTH 43.02.14 [Nocrunnynoe neno. Mayuenne
NaHHOH JHCUMILIMHEL cnocoOcTByeT S(ipeKTHBHOH H KauecTBEHHOH NOATOTOBKE MOIOJIBIX
CIELHATHCTOB.

[lepeuenr pexoMeHayeMmol OCHOBHOH W JIONONHHTENRHOH [HTEpaTyphl BEIOYAET
00Ie10c Ty HEIE HCTOMHHKH, H3/IaHHBIE B Noc/IeHee BpeMa (He nosauHee 5 net). [lepeuncnennne
HuTteprer — pecypchl akTyalbHEl H JOCTOBEPHEL
PaGouas nporpamma aucuHniHHe «EcTecTBo3HaHHe» MoMeT OBITE pPEKOMEHIOBAHA JUIA
HCNONBIOBAHHMA B y4eOHOM mnpollecce NpH NoAroToBke no cneuuansHoctn  43.02.14
['ocTHHMYHOE neno

PeuensenT:

KaHMAAT C-X HAYK, NPENoaasaTent NepeoH KATeropHiL .
rnuana ®TBOY BO «KyGanckuii rocy1apeTBeHHbIR- Vil
B T. | enenmkuke '

(T. H. Ky3emuna/

37



Peuensun

Ha yaeOHy10 nporpaMmy y4ebnoii ancuunnnus YOB.02, ECTECTBO3HAHUE
and cnetfansiocTH 43.02.14 [NocTHHHYHOE 160

Conepaanne yueOnoll mmcumniaueel  «EctecTBoinanme» couetaer B cebe aneMeHTHI
€CTECTBEHHBIX HAYK [UIi NOHHMAHHA eCTECTBEHHOHay4HOTO MHpoBo3ipenus. [Ipmapana
cihopMupoBaTk ¥ 00yualOMMXCA LENOCTHOE NPEICTABIEHHE O COBPEMEHHOM MHPE, MECTE H POIH
B H3y4EHHH 3TOT0 MHPA €CTECTBEHHEIX Hayk: (M3IHKH, XHMHH H OHonorun. OcHoBo# H3ydeHHA
€CTECTBOTHAHHA SBIAETCA COLMANBHO OPHEHTHPOBAHHOE COJEPKAHHE O eCTeCTBEHHOHAYYHEIX
npoleccax, NPOTEKAOMMX B (HIMMECKHX TenaXx, a Takke o mnpobreMax BiaHMOJCHCTBHA
4e10BEYEeCKOro o0IecTEa H IPHPOIHOI Cpe/Ibl.

PaGouas mnporpaMma sBIAETCH HAcThID OCHOBHOH npodeccHoHankbHoil obpazoBaTenkHoil
nporpaMMel B cooTBeTcTBHH ¢ @I'OC cpeanero (nonnoro) obmero obpazosanua u GI'OC no
cnenuaneHocTy CIIO 43.02.14 Tocrunuunoe neno. Copepxkanue y4eOHOI  AMCHHIUTHHEI
NoMOTraeT (JOPMHPOBAHHIO ¥ CTYACHTOB NPEICTABIECHHIl 0 eCTeCTBEeHHOHAYYHOH KapTHHE MHpa,
KOTOpEIE ONHPAOTCH HA NOHHMAHHE B3aUMOCEA3EH (DHIMYECKHX, XHMHYECKHX H OHOMOrHYECKHX
ABJIEHHI, B 4YeNOBeYeCcKoM OOINECTBE H NPHPOIHOH Cpeje, PacKpeITHE ECTECTBEHHOHAYYHBIX
ACNEeKTOB Tno0anbHEIX M PErHOHANBHEIX NpolleccoB H ABneHuid. B comepmanme yuebHoil
JAMCLHILUTHHEL BEIOHEHBI MPAKTHYECKHE 3aHATHA, HMEIONUIHE NpoecCHOHANBHYIO 3HAYMHMOCTD
A CTYJAEHTOB, ocBaHBalOmMX BeiOpanHele npodeccun CIIO mmm cneumanenoctu CIIO. B
NpOrpaMMe peaTH3IOBAHEl IHIAKTHYECKHE NPHHLHIE 00YYEHHA: HEIOCTHOCTh, CTPYKTYPHOCTE;
OTpaeHa B3AHMOCBA3b MEXIIY OT/IENBHEIMH 3IeMEHTAMH CTPYKTYPEL, YUTEHEl METAIPEIMETHEIE
ceaz3n. OnpeneneHsl TpeOOBAHNA K YMEHHAM H 3HAHHAM CTY/IEHTOB.

[lacnopr nporpaMmbl HOMHO OTpakaeT COAECPAKAHHE JHCUMIUIHHEL, €€ POJb H MECTO B
NOArOTOBKE CIELHATHCTA CPEIHEr0 3BEHA, PACKPHIBAET LIEMH H 3a]a4H yueOHOH JHCIHILIHHEL
Tematnueckuii mian u conepixanne y4eOHOH IMCLMIUIMHEL PacKpbiBaeT NOCIEI0BaTElBHOCTD
NPOXO#ICHHA TEM, COOTBETCTBYeT yueDHOMY IUNIaHY H pacnpelencHHo 4Hacoe. B Heii
onpeneneHel ¢opMa NpOBeJICHHA, LeNH, 3afaun  y4eOHOIl JMCIMIUIMHEL, —[Ipe/ICTABRICHEI
MaTepHaIkl [UIA TeKylleld u npoMmexyTouHoii arrectauun.  Cojepxanue paboueil nporpaMMel
yueOHOH  JAMCUMIUIMHEI  TNOMHOCTBK — cooTBeTcTBYeT TpeboBanuam ®I'OC  cpeanero
npofeccuonansioro obpazosanna no cneunansHocTH 43.02.14 lNoctnnnunoe neno. Hayuenne
NaHHOI JHCIHMILIHHE cnocoOcTeyeT >(ipeKTHBHOH M KauecTBEHHOIl NOATOTOBKE MOMIOJIBIX
CIENHATHCTOR,

[lepeuenn pekomeHgyemoil OCHOBHOH M JIONOJHHTENBHOH  JAMTEpaTYpel  BKIKYaeT
o0le10CTYNHEIE HCTOMHHKH, H3JJAHHEIE B Oc/e/Hee BpeM: (He nosgHee 5 net). [lepeuncnennrie
HuTeprer — pecypchl aKTyalbHEl H JOCTOBEPHEL
PaGouas nporpamma amcumminHel «EcrecTBo3naHme» MomerT ObITh peKOMeH/IOBaHa 1A
HCNONB30BAHMA B y4eOHOM nDpolecce NpH noAroToBke no cneuMansHoctn  43.02.14
['ocTHHHYHOE neno

PeueHseHT: Vé W Tt
Jlupextop MBOY «Cpennsasa obmeobpasosarensHas Lul-;mgrﬁ J‘&¥ MEOY 5
MYHHLHNATBEHOTO 00pa3oBaHHA ropox — KYpopT Ienen..mf 4 '-';\ coll _.T;..-'J . ’
uM. Anmupana Yuiakosay 4iik fapectancsd o3
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