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1. ACIIOPT PABOYEM MPOI'PAMMBbI YYEBHOM JUCIUILIVHBI

1.1 O0JsacTh NpuMeHeHHusl Y4eOHOH NPOrpaMMBbl

Pabouass mporpamma y4eOHOM AMCLUMIUIMHBI €CTECTBO3HAHUE SBIISIETCS YACThIO
OCHOBHOHM TMpodeccHOHaIbHOM 00pa3oBaTebHOW MPOrpaMMOl B COOTBETCTBUHM C
®denepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CpPEIHEro (MOJIHOTO)
oOmero oOpa3zoBanuss u @DenepanbHbIM  T'OCYAAPCTBEHHBIM  00pa30BaTEIbHBIM
cragpaptom (nasee DPI'OC) no cHEHUAIBHOCTH CpPEAHEro MNpPodecCHOHATBHOTO
obpazopanus (ganee CIIO) mns cnenmansHocTy 38.02.01 DxoHOMEKA U OyXTanTepCKU
yuert (10 OTpacisim).

B ocnoBe yueOHON auciuiuinHbel «EcTeCTBO3HAHME» JIEKUT YCTaHOBKA Ha
dbopmupoBaHUE Y 00yIaeMbIX CHCTEMBbI 0a30BBIX MOHATHH (GU3UKHU, XUMHUHA ¥ OMOJIOTUH H
NpPEJICTaBICHU O COBPEMEHHOW €CTeCTBEHHOHAYYHON KapTHHE MHpa, a TakkKe
BbIpabOTKAa yMEHUN TMPUMEHATH IOJyYeHHBbIE 3HaHMS, KaKk B Mpo¢ecCHOHATbHOMN
JESTENbHOCTH, TAK U JIJISl peLIEHUS )KM3HEHHBIX 3a]1a4.

MHorue mMoJO0XKeHHUsl, pa3BUBAEMbIE €CTECTBO3HAHHUEM, pPAaCCMATPUBAIOTCA Kak
OCHOBAa CO3JaHHMsI M HCIIOJIb30BAaHHUS HMH(POPMAIMOHHBIX U KOMMYHHKAIMOHHBIX
texnosoruii (MKT) — omHoro u3 Hambosiee 3HAYUMBIX TEXHOJIOTUYECKHX TOCTHKEHUU
COBPEMEHHOU ITUBUIIN3AIUY.

B ecrectBo3Hanuu GOpMUPYIOTCS MHOTHE BHUJBI JCSTEIBHOCTH, KOTOPhIE UMEIOT
MeTa MpeAMETHbIM XxapakTep. K HUM B mepByl0 ouepenb OTHOCSATCS: MOJEIMPOBAHUE
O0OBEKTOB U TMPOILIECCOB, MPUMEHEHHUE OCHOBHBIX METOJOB IIO3HAHUS, CUCTEMHO-
UH(GOPMALIMOHHBIN aHaMu3, (GOpMyTUPOBAHHE THIIOTE3, aHAW3 W CUHTE3, CpPAaBHEHHUE,
000011eHne, cucTeMaTH3alusl, BBISBICHHE NPUYMHHO-CICICTBEHHBIX CBS3EH, MOHUCK
aHaJIOroOB, yNpaBJeHUE 00bEKTaMU U mporeccamu. IMEHHO 3Ta JUCHUIUIMHA [TO3BOJSET
MO3HAKOMUThH YUYalIUXCs C HAYYHBIMA METOJAMH TO3HAHWS, HAYYUTh HX OTJIMYATh
TMIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

EctecTBOo3HaHme wumeeTr oOueHb OOJBIIOE M BCEBO3pACTAlOIIEe  YHUCIIO
MEXTUCIUILTHHAPHBIX CBS3€H, MPUYEM HAa YpOBHE, KaK MOHATHHHOTO armapara, Tak U
uHcTpyMeHTapusi. Cka3aHHOE TMO3BOJSIET paccMaTpUBAaTh E€CTECTBO3HAHHWE Kak MeTa
TUCIUIUIMHY, KOTOpas MPEIOCTaBIsIeT MEXIAUCIHUIUIMHAPHBIA S3bIK JJIS  OMUCAHUS
Hay4YHOW KapTUHBI MHpA.

Nzydyenne  «EctecTBo3HaHus» B  MNpodeCcCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHu3allUsAX, PeATU3YyIUMX O00pa3oBaTEbHYI0 MPOrpaMMy CpeAHEro OOIIero
obpazoBanusi B mnpenenax ocBoeHuss OIIOII CIIO nHa ©6a3e OCHOBHOTO OOIIETro
oOpa3oBaHusi, HMeeT CBOM OCOOCHHOCTM B  3aBUCUMOCTH  OT  Hpoduis
npodeccuoHaNbHOTO 00pa3oBaHUsl. OJTO BBIpAXKAeTCs B COJACPKAHUU OO0ydYeHUS,
KOJIMYECTBE YaCOB, BBIJICISEMBIX Ha U3YYCHHUE OTNIEIBHBIX TEM MPOTPAMMBI, TITYOMHE UX
OCBOCHHS ydallUMHUCs, oOObeME M XapakTepe MpaKTUYECKUX 3aHATUH, BHUAAX
BHEAYIUTOPHON CaMOCTOSTENbHON PaOOTHI.

TeopeTnueckue CBENEHUS 0 €CTECTBO3HAHMIO JIOMOJHSAIOTCS NMPAKTUYECKUMU U
nabopatopHbIMU paboTamu.

1.2 MecTo AUMCHUIUVIMHBI B CTPYKTYpe MNPOrpaMMbl MOATOTOBKH CIHEIHAJNCTOB
CpeHero 3BeHa

Hucnunnuaa  «EcTtecTBo3HaHME» BXOAWT B 0a30BBIM  y4eOHBIA LMK
(obmieoOpa3zoBaTenbHble  AMCHUIUIMHBI) MPOrpaMMbl  MOJATOTOBKM  CIIELIMAIKMCTOB
CpPEIHETO 3BEHA.



1.3 Heau u 3agauyv JUCHMIUVIMHBI - TPeOOBaHUS K pe3yJbTaTaM OCBOEHUs
AUCHUTLTUHBI:

Conepxanue mporpammbl «EcTecTBO3HaHHE» HAIPaBICHO Ha JIOCTH)KCHHE
CIEYIOIINX Yeneu.:

- OCBOCHHUE 3HAaHUN O (yHIAMEHTAIbHBIX (PUINYECKUX, XUMHUUECKUX U OMOJOTUYECKUX
3aKOHAaX W MPHHIIMIIAX, JISKAITNX B OCHOBE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI
MUpa; HauboJiee BaXKHBIX OTKPBITUAX, OKA3aBIINX OINpPEACIIAollee BIUSHUE Ha Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH; METOJaX HAYYHOTO TO3HAHUS IPUPOJIbI;

- OBJIAJICHWE YMCHHUSIMH TMPOBOJUTH HAOIIOEHUS, IUIAHUPOBATh W  BBIMOIHATH
DKCIIEPUMEHTHI, BBIIBUTATh TUNOTE3bl W CTPOHUTH MOJCIH, NMPUMEHSTH MOJYYCHHBIE
3HaHUA MO (PU3UKe, XUMUU U OMOJOTUU AJi1 OOBSICHEHUS SIBJICHUI U CBOMCTB BEILECTB;
NPAKTUYECKH WCIONIb30BaTh 3HAHUS MO (U3UKE, XUMHM W OWOJIOTHH; OICHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU WH(OPMAIIHH;

- pa3BUTHE T[IO3HABATENIbHBIX HWHTEPECOB, WHTEJUICKTYaJbHBIX M  TBOPYECKUX
crocoOHOcTel B mpolecce MPUOOpETeHHs] 3HAHUM W yMEHHH 1o (u3uke, XUMUU U
OMOJIOTUH ¢ WCIOJIB30BAHUEM PA3JIMYHBIX HUCTOYHUKOB HH(POPMAIUA M COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

- BOCIUTaHUE YOEXKJIEHHOCTH B BO3MOXHOCTH T[IO3HAHUS 33aKOHOB MPHUPOJIHI,
MCIIOJIb30BAHUSI TOCTHKEHHUI B 00s1acT (PU3UKHU, XUMUU U OUOJIOTHH Ha OJIaro pa3BUTHUS
YEJIOBEYECKON  IUBWIIM3AIMN;, HEOOXOAMMOCTH  COTPYOHHYECTBA B  Ipoliecce
COBMECTHOTO BBITIOJTHEHUS 3a7a4, YBXKUTEIHHOIO OTHOIICHHMS] K MHEHHUIO OINIOHEHTA
npu  OOCYKIEHHUM TpoOJIeM €CTeCTBEHHOHAYYHOTO COJEpKaHUS; TOTOBHOCTH K
MOPaJTbHO-ITUYCCKOW  OIICHKE WCIOJIb30BAaHUS HAyYHBIX JOCTIKEHUH, YyBCTBA
OTBETCTBEHHOCTH 32 3aIUTY OKPYKAIOIICH CPEJIbI;

- UCTIOJIb30BaHNE TPUOOPETEHHBIX 3HAHUN U YMEHUMN JJIsl pEIIeHHs MPAKTUYECKUX 3a/1a4
B IIOBCEJHEBHOM JKHM3HHM, oOOecleueHHus OC€30IaCHOCTH COOCTBECHHOM  JKHM3HH,
PaAIMOHAIILHOTO MPUPOJIOTIONB30BAHUS M OXPaHbl OKPYXKAKOIICH CPelbl, BO3MOXHOCTh
NPUMEHEHHMs] 3HAaHWW TpU PEHICHWH 3a7a4, BO3HHUKAIOIIUX B  IOCIEAYIOUIEH
npodecCuoOHANIBHON AESITEILHOCTH.

B mporpammy BKIIOYEHO COJIep’KaHWe, HamNpaBlICHHOE Ha (OpMHUpOBaHUE Y
CTY/ICHTOB KOMIMETEHIMNA, He0OX0AUMBIX 1 kadecTBeHHOTO ocBoeHust OIIOIT CIIO na
6a3e ocHOBHOTrO 001Iero 00pa3oBaHUsl C MOJTYYEHUEM CpPEIHEro oO0IIero oopa3oBaHuS,
IpOrpaMMbl TMOATOTOBKM KBaTU(PUIIMPOBAHHBIX pabOYMX, CIYKalUX, HPOrpPaMMBbI
MOATrOTOBKHM crierianucToB cpennero 3seHa (IITIKPC, IITICC3).

OcBoeHHe cojnepkaHus y4eOHOW AUCIUILIMHBI «ECTeCcTBO3HAaHKME» 00€CTeUnBaCT
TOCTKEHUE CTYJCHTaMH CIEAYIOIINUX PE3yIbTaTOB:

JIUYHOCIHBIX
- YyBCTBO TOPJOCTH M YBAXKEHHUS K UCTOPUU U JIOCTHIKCHUSM OTCYCCTBEHHOW HAYKH,
IpaMOTHOE TIOBEJIEHHE B MPO(ECCHOHATBHON NEATENBHOCTH U OBITY MpHU OOpalleHuu C
npuOoOpaMu U yCTpOiiCTBaMU;

- TOTOBHOCTD K MPOJIOJDKEHUIO 00pa30BaHMS U MOBBIINICHUS KBaTU(UKAIIMK B H30paHHOM
npodeccuoHaNbHON JIeATENIbHOCTH u 00BEKTUBHOE OCO3HaHUE ponu
€CTECTBEHHOHAYYHBIX KOMITIETCHIIUN B ATOM;

- YMEHHUE HCIOJIb30BaTh JIOCTH)KCHHSI COBPEMCHHON HAyKH M E€CTCCTBCHHOHAYYHBIX
TEXHOJIOTUH JJIs MOBBIIICHUS COOCTBEHHOTO MHTEIICKTYaJIbHOTO Pa3BUTHS B BRIOPAaHHOU
podecCuOHANBHON JEeSTEIBHOCTH;



- YMEHHME CaMOCTOATEIBHO OOBIBaTh HOBbIE ISl c€0sl €CTECTBEHHOHAy4YHbIE 3HAHUS,
UCIIOJIB3YS JUISl 9TOTO JOCTYIHbIE UCTOYHUKU HH(DOpMaIni;

- YMEHHUE BBICTPauBaThb KOHCTPYKTUBHBIE B3aMMOOTHOILIEHUS B KOMaHJE IO PELICHHUIO
00IIMX 3a/1ad4;

- YMEHHE YIPABIATh CBOEH MO3HABATEJIBHOM NESITEIBHOCTHIO, IPOBOJIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHS;

mMema npeomemmbix.

- UCIIOJIb30BAaHUE PA3ITUYHBIX BUIOB NIO3HABATEIBHOU AECSITEIBHOCTH ISl PEIICHUS
€CTECTBEHHOHAYYHBIX 3aJa4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HaOII0aeHUs,
ONMCAHMSI, U3MEPEHUS, IKCIIEPUMEHTA) I U3YUYEHUS Pa3InYHBbIX CTOPOH OKPY’Karolen
JICUCTBUTEIILHOCTH,

- HCIOJb30BAHME OCHOBHBIX HWHTEIUIEKTYaJbHbIX ONEpAlMil: TMOCTAaHOBKU 3aJayH,
dbopMynupoBaHUS  TUINOTE3, AaHalIM3a M  CHUHTE3a, CpaBHEHHUs, OO0OOIICHMUS,
CUCTEMaTH3allii, BBISIBJICHUS NPUYMHHO-CIECACTBEHHBIX CBS3€H, IOMCKA aHaJIOroB,
dbopMynupoBaHUS BBIBOJIOB JUJISI M3YyUEHHUsS PA3IMUYHBIX CTOPOH H3Y4YaeMbIX OOBEKTOB,
SBIIGHUA U TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJAMMOCTb CTAJKUBAThCS B
npodeccruoHanbHOU cdepe;

- yYMEHUE TE€HEpUpOBaTh UAEH M OINPEHENiATh CpPEACTBA, HEOOXOIUMBIE I HUX
peanu3aiuy;

- YMEHHME HUCIIOJIb30BATh PA3JIUYHbIE UCTOUHHUKHU ISl MOJYYEHHUS €CTECTBEHHOHAaYYHOMU
uH(pOpPMaLIUY, OLIECHUBATh €€ JOCTOBEPHOCTb;

- YMEHHUE aHAIM3UPOBATH U MPECTABIATh HHGOPMAIIUIO B PA3IMYHBIX BUAX;

- YMEHHE IYOJMYHO TPEJCTaBIATh PE3YJbTaThl COOCTBEHHOTO HCCIEIOBAHUS, BECTH
JTUCKYCCHH, JOCTYITHO M TAPMOHUYHO COYETasl colepkKaHue M (HOpMbI MpEeACTABIIEMON
uH(pOpMaLINK;

npeoMemHblXx.

- ¢(hopMHUPOBAHHOCTD IMPEJICTABICHUN O POJIU M MECTE €CTECTBO3HAHUS B COBPEMEHHOM
HAay4YHOU KapTUHE MHpPA; MOHUMAHHUE CYIIHOCTH HaO0/1aeMbIx BO BceneHHoil siBiIeHuH,
pOJIM  ©CTeCTBEHHOHAyYHBIX  JUCHMIUIMH B (OpMHpOBaHMHM  Kpyrozopa u
(GyHKIIMOHAILHON TPAaMOTHOCTH YeTIOBEKA ISl PEIICHUSI MPAKTUYECKUX 3a71a4;

- BJIaJICHUE OCHOBOMOJIArat0 MU €CTEeCTBEHHOHAYYHBIMU MOHSATHUSAMH,
3aKOHOMEPHOCTAMM,  3aKOHaMH M TEOpUSMH;  YBEPEHHOE  HCIOJb30BaHUE
€CTECTBEHHOHAaY4YHON TEPMHUHOJIOTMU U CUMBOJIUKH;

- BIAJICHHE OCHOBHBIMH METOJIAMH HAy4HOIO IO3HAHMS, HCIOJIb3YEMBIMH B HayKe:
Ha0JII0/IEHUEM, OTMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- ymeHusi o0pabaTbiBaTh pe3ylbTaThl U3MEPEHHI, OOHAPYKUBATh 3aBUCUMOCTH MEXIY
UCCJIETyeMbIMU BEITMIMHAMHE, OOBSICHSTH IMOTYYEHHBIC PE3YIIbTATHI U JIEIaTh BHIBOIBL;

- c(pOpMUPOBAHHOCTH YMEHHUS PEIIATh €CTECTBEHHOHAYYHBIE 3a/1a4U;

- c(OpMHPOBAHHOCTH YMEHHUS NPUMEHSTHh TMOJIY4YEHHbIE 3HAHUS ISl OOBSICHEHMS
YCIIOBHM TPOTEKaHHs] €CTECTBEHHOHAYYHBIX SIBJICHMH B NPHUPOjE, MpodeccrnoHaTbHON
cdepe U 1715 TPUHATHS MIPAKTHYECKUX PEIICHUH B TOBCEAHEBHOM JKU3HU;

- c¢(hOpMHUPOBAHHOCTh COOCTBEHHOM MO3MIIMU MO OTHOIIEHHIO K €CTECTBEHHOHAYYHOU
uHpOpMAIMH, TIOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

1.4. TlepeyeHb IUIAHUPYEMBIX pe3yJabTATOB O0y4YeHHs] 0 IMCHMILIMHE (MepevYeHb
(opMupyeMbIX KOMIIETEHIM)
He npenycmotpenst



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILJINHBI

2.1. O0b€eM yue6HoIi AUCHMILIHHBI U BHIbI Y4eGHOI paGoThI

Bup yueOHoii padoTbl

Obvem uacos

MaxcumajibHasi ydyeOHasi HATpPy3Ka (Bcero) 74
Oo0s3aTenbHas ayliuTOpHas yueOHasi HATpy3Ka (Bcero) 72
B TOM YHCJIC:
3aHATHS JEKIUOHHOI'O TUIIA 38
MIPaKTUYECKHUE 3aHATHS 18
71a00pATOPHBIC 3aHATHUS 16
CamocTosiTesibHasi padoTa o0yyarouierocs (Bcero) 2
[IpomexxyTouHasl aTTecTalus Juddepennuposa

HHBIN 3a4éT

2.2 CTPpyKTYypa IMCUMILINHBI

KoanuecTBo AYIUTOPHBIX YaC0B

CaMocrosTeN b
H B T IIpakTHyeckue u 6
AUMCHOBAHHUEC PA3a€jioB U TEM cero €OpETHIECKOC Hasl paooTa
J1abopaTopHbIe
o0yueHnue cTyleHTa (4ac)
3AHATUSA

Paszgen 1. ®usnka 22 10 12
Tema 1.1 Mexanunka 4 2 2
Tema 1.2 Monexynsipras ¢huznka u 6 2 4
TEPMOJAMHAMUKA
Tewma 1.3 DnexkrpoauHamMuka 8 4 4
Tema 1.4. CtpoeHue aToma u

4 2 2
KBaHTOBas GU3NKa
Pazgen 2. Xumus 26 14 12
Tema 1.1 OcHOBHEBIE TTOHATHS U 2 2
3aKOHBI XUMHUH
Tema 1.2 Boma. PactBopsl 4 2 2
Tema 1.3 Xumudeckne peakuuu 4 2 2
Tema 2.1 MeTaimisl 1 HEMETAIUIBI 4 2 2
Tema 3.1 YrmeBogopoabl 4 2 2
Tema 3.2 Kucnopozacoaepxamiue u
a30TOCOJIeprKaIINe OPTaHNIECKHE 4 2 2
BEILECTBA
Tema 3.3 XuMHS 1 )KU3HD.

4 2 2
Xumust B ObITY
Pasznen 3. Buogorns 26 14 10 2
Tema 1.1 MeTob! MO3HAHHS B

4 2 2
onoorun
Tema 1.2 Kinetka 6 4 2
Tema 1.3 Opranusm 6 4 2
Tema 1.4 Bun ) 2 2
Tema 1.5 DxocucTeMBbI 6 2 2 2
Bcero mo aucuuMnianne 74 38 34 2




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)
Paznea 1. ®usuka 22
Tema 1.1 Copep:xanue yueOHOr0 MaTepHaJia 4
MexaHuka Jleknuu 2 2
1 | MexaHnueckoe ABIKEHHE. 3aKOHBI IBUKEHUS.
IIpakTHyeckue (JIaGopaTopHbIe) 3aHATHSA
1| M3y4eHne 3aKoHa COXpaHEHHS UMITYJIbCA U PEAKTHBHOI'O 2 .
JIBIOKCHUS
Tema 1.2 Copep:xanue y4eOHOr0 MaTepHaJia 6
MonekyasapHasi Jlekuuu
1,2
(usuka u 1| Ocnosuble nonoxenust MKT 1 ux onbITHOE 000CHOBaHUE. 2
TEPMOAHUHAMHUKA 3aKOHBI TEPMOJAUHAMUKH
IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS
1 | M3mepeHne BIaXXHOCTH BO3/1yXa 4 2,3
2 | V3amepeHune NOBEPXHOCTHOTO HATSKEHUS KUIAKOCTH
Tema 1.3 Copep:kanne yueOHOro MaTepuajia 8
DJIeKTpo- Jlekuuu 4
JUHAMHKA 1| DnexTpudeckoe B3auMoeiicTere. 3akoH OMa I ydacTka 2 12
LENH U JUIs TIOJIHOM 1Ienu '
2 | MarauTHoO€ noJjie IIOCTOSTHHOTO MarHuTa M 3JIEKTPHYECKOTO 2
TOKa. SIBJICHHE 3JIEKTPOMAarHUTHOW MHIYKITUH.
IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS
1| M3yuenue 3akoHa OMa aJisl yyacTKa Henu 4 2,3
2 | V3ydeHue siBICHHSI SJIEKTPOMArHUTHON MHIYKIIUU
Tema 1.4 Coaep:xanue yueOHOro MaTepuaja 4
Ctpoenue atoma u | Jlekuuu 12
KBaHTOBast 1| Crpoenne aToMa 1 aTOMHOTO siipa. 3aKOHBI CBETA. 2 '
¢usuka PannoakTuBHOCTD
IIpakTnyeckue (JadopaTopHbIe) 3aHATHUS 2 23
1 | KontponpHas pabota mmo teMe «Dusuxa '
Pa3znen 2. Xumus 26
Tema 1.1 Conep:xanue yueOHOro MaTepuaja 2
OcHoBHbIE Jlexuuu
TMIOHATHUSA U 1 . 2 1
3AKOHEI XHMIH BemectBo. AToM. Monekyina. XUMHYECKHH 2JIEMEHT
Tema 1.2 Coaep:xanue yueOHOro MaTepuaja 4
Bopa. PacTBopsl Jlekuun 2
1| ®usnueckue U XUMUIECKHAE CBOHCTBA BOABL. DU3NUECKUE H 2
XIUMHYECKIE CBOWCTBA PACTBOPOB.
IIpakTnueckne (J1a00paTopHbIE) 3AHATHS
2 | 3arps3HUTENH BOJIBI U CIIOCOOBI OYHCTKH BOABI. OmpeneeHue 2 2,3
JKECTKOCTH BOJIBI
Tema 1.3 Copep:xanue y4eOHOro MaTepuaJia 4
XuMHu4yecKne Jlekuuu 1
peakuuu 1| Xummueckas peaknus. TemnoBoit 3¢ ekt Xumuaeckon 2
peakiu. XMMHUYECKOE PaBHOBECHE
IIpakTnyeckue (JadopaTopHble) 3aHATHUS
1| CocraBneHue 3JIEKTPOHHBIX U dJieKTporpaduueckux Gopmyn 2 2,3
ATOMOB XHMHYECKHX JIIEMEHTOB
Tema 2.1 Copep:xanue yueOHOI0 MaTepHaJa 4
Mertauibl Jlekuun 2 1,2
HeMeTAJLJIbI. 1 | Mertasmrel. CrutaBel. Koppo3us MeTamioB 1 CriocOOB! 3aIUTHI.
IIpakTnyeckue (JadopaTopHble) 3aHATHUS
1| O6mas xapakrepucTuka MeTayuioB. O0Imas xapakTepucTHKa 2 .

TJIABHBIX IMOATPYIIT HEMETAJIJIOB HA IPUMEPE TraJIOTCHOB.
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Tema 3.1 Copep:xanue y4eOHOr0 MaTepHaJa 4
Yraesogopoasl. Jlexknun 1.2
1| IlpenenbHble U HENpeIENbHbIE yIIIeBOAOpoabl. [IpuMeHeHne 2 '
YIJIEBOJOPOIOB B OPTaHUYECKOM CHHTE3E.
IIpakTuyeckue (JadopaTopHble) 3aHATHS
1| OOmas xapakTepuCTHKa YTICBOIOPOIOB 2 .
Tema 3.2 Coaep:xkanue yuedOHOro MaTepuaja 4
Kucaoponconep:ka | Jlekuun 1.2
mue u 1| Coupthl, KapOOHOBEIE KHCJIOTHI, CIIOKHBIE 3(DUPHI, aMUHEI, 2 '
a30TocoAepKaLIHe AMHMHOKHCIIOTBI, OCIIKH.
OpraHuveckue IIpakTHyeckue (Ja0opaTopHbIe) 3aHATHS
BellecTBa 1| CgolicTBa M IPUMEHEHUs CIIUPTOB, KapOOHOBBIX KHCIIOT U 2 .
CJIOYKHBIX 3(HUPOB.
Tema 3.3 Copep:xanue y4eOHOr0 MaTepHaJia 4
XuMus ¥ KU3Hb. Jleknuu 12
Xumus B ObITY 1| Xumust n opraHusm 4ejaoBeKa. XMMHUUECKHE 3JIEMEHTHI U 2 '
COEJIHEHHs B OpraHU3Me 4eJIOoBeKa.
IIpakTHyeckue (JadopaTopHbIe) 3aHATHS 2 .
1| KonrponbHas pabora 1no teme «XuMHsD»
Pa3nen 3. buojorus 26
Tema 1.1 Conep:xanue yueOHOro MaTepuaja 4
MeTtoabl Jlekuuu 12
TO3HAHUSI B 1| JXKuBas nmpuposa kak 00bEKT U3y4eHHs Onojaoruu. MeTop 2 '
GuoJorum WCCJIe/IOBaHHUS )KUBOM MTPUPOJIbI B OUOJIOTHH.
IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS 2 .
1 | JKuBast nprpozaa Kak 00bEKT N3y4EeHUs] OHOJIOTHU
Tema 1.2 Conep:xanue yueOHOro MaTepuaja 6
Knerka Jlexknuu 4 1
1 | Knerounas Teopus cTpoeHus oprann3moB. Mosekyna JJHK - 2 1
HOCHTEJIb HACJIEICTBEHHON MH(pOpMan
2 | HexneTouHoe cTpoeHHe, )KU3HEHHBIH [IUKII U €r0 3aBHCUMOCTb 2 2
OT KJIETOUHBIX ()OPM JKU3HH
IIpakTnyeckue (JadopaTopHbie) 3aHATHUS 2 .
1 | I3yueHue cTpOCHUS PACTUTEIHHON U )KUBOTHOM KIIETKU
Tema 1.3 Coaep:xanue yueOHOro MaTepuajia 6
Opranusm Jlexkunu 4
1| MHoroo6pa3zue oprann3MoB. OOMEH BEIIECTBOM U SHEPTHEH C
OKpY’KalomIel cpeoil kKak Heo0X0AUMOe yCIOBUE 2 1,2
CYIIECTBOBAHUSI XMBBIX CHCTEM
2 | HacnencTBeHHOCTh M MI3MEHYNBOCTH — CBOWCTBA OPTraHU3MOB;
3aKOHOMEPHOCTH HacCJIe0BaHus, ycTaHoBIeHHbIE . MeHnenem 2 1,2
u T. MopranoM (Ha mpuMepe HacJeJOBAaHHs Y YeJIOBEKa)
IIpakTnueckne (J1a00paTopHbIe) 3AHATHS 2 .
1| Opranmsm — enuHoe nesoe. MHorooOpasue opraHu3MoB
Tema 1.4 Coaep:xanue yueOHOro MaTepuajia 4
Bun Jlekuun
1| Bupn, ero kpurepuu. Ionynsnus — CTpYKTypHas €JMHUILIA 2
9BOJIOLMH. TeopHs SBOJIIONNHU OpraHMYecKoro mupa 4. 1,2
HapBuna
IIpakTnyeckue (JadopaTopHble) 3aHATHUS 2 .
1| T'unoTe3bl MPOUCXOXKICHUS KU3HHU.
Tema 1.5 Copep:xaHue yueOHOI0 MaTepHaJa 4
JKOCHCTEMBI Jlexkuuu
1| peamer u 3a1a4n 3KOJIOTHHA. DKOJOTHUYECKUE (HaKTOPHI, 2 19
0COOEHHOCTH WX BO3JACHCTBUSL. '
IIpakTnyeckue (JadopaTopHble) 3aHATHUS 2
1| Konrponsnas pabora o reme «bnojaorusn» .
CamocrosTenbHas paboTa 00ydaromuxcs 2
CocTaBeHHe 3KOCHCTEMBI
HUTOIO: 74
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2.4 Conepxxanue pa3aeioB JUCHUIIMHBI

2.4.1 3auATHA JEeKIIUOHHOI0 TUIIA

pa3n
eJia

HaumenoBanue
pasaena

Conep:xanue pasaea

®opma
TEeKyILero
KOHTPOJIS

Pusuka

MexaHI4YecKoe ABIDKEHHE, €r0 OTHOCHTEIBHOCTh. 3aKOHBI JIHHAMUKH
Herorona. Cuitel B pHpoJe: yOpyrocts, TPEHHUE, CHila TSHKECTH. 3aKOH
BCEMHUpHOTO TATOTeHHs. HeecomocTs. MMimynmbc. 3akoH cOXpaHEHHS
WMIyJbCca W PEeaKkTUBHOE ABIDKeHHE. [loTeHIManpHas W KHHETHYECKast
9Heprus. 3aKOH COXpaHEHHMs MeXaHW4ecKod »sHepruu. PabGora u
MOIIHOCTh. Mexanndeckue konebanus. [lepuon u yactora KoyieOaHUH.
Mexannueckue BoiHbI. CBOHCTBa BOJIH. 3BYKOBBIE BOJIHBI. OCHOBHBIE
nonoxennss MKT u ux onsiTHOe 000cHOBaHUE. BpOYHOBCKOE TBIKCHUE.
HNuddysusa. Pasmepsl u macchl MOJEKyn W aToMoB. KammuispHbie
spreHus. TemnoemkocTs. TermooOMeH. 3akOHBI TEPMOJMHAMUKH.
TenoBble nBUTaTeNN U OXpaHa okpyxkaromei cpensl. KIIJ[ TemmoBsix
JBUTaTeneil. DJIEKTPUUECKOe B3aUMOJEHCTBHE. DIEMEHTAPHBIA 3apsii.
3akon  Kymosa. HupnexTpudeckass — IPOHUIIAEMOCTD CpeIBL.
Onekrpocratndeckoe mojie. HampsokeHHOCTh.  MarHuUTHOE — TIONE
MTOCTOSTHHOTO MAarHHWTa M JJIEKTPHYCCKOTO TOKAa. MarHWTHAs WHAYKLHS,
MarHUTHBIN MOTOK. SIBJI€HME 3JIEKTPOMArHUTHOM MHIYKIUHU. 3akoH Oma
JUIs ydacTka uenu. Kparkas ucTopus pa3BUTHS TPEICTaBICHHUHA O
NPUPOJIE CBeTa. OJEKTPOMAarHuTHas MpPHUpOJa CBeTa. 3aBUCUMOCTH
MEXAYy AJUHOW BOJIHBI M YacTOTOW 3JIEKTPOMATHUTHOTO HW3Iy4YEHUS.
3akoHbl ~OTpaKeHHs M npesomieHus cBeta. Dorospdexkr u
KOPIYCKYJISIpHBIE CBOMCTBa cBeTa. CTpoeHHe aToMa M ero IlaHeTapHas
mojenb. ['unoresa Ilnanka. Ilormomenue u ucnyckaHue CBeTa aTOMOM.
CrpoeHne aTOMHOTO sAApa. PaJaWOaKTWBHBIE W3IMYYCHHS W UX
BO3ICHCTBUE HA KUBBIC OPTaHU3MBL. DHEPTHUsS PACHICIUICHHUS aTOMHOTO
spa. SlnepHas sHepreTHKa.

P,V,KP

Xumusa

BemectBo. Atom. Monekyna. XWUMHYECKHA 3JIEeMEHT H  (QOPMEI ero
cymectBoBaHus. IIpoctele W cinoxHbele  BemecTBa.  OTKpbITHE
Ilepuoguueckoro 3akonHa. Ilepuoauueckas cucTeMa XUMHUYECKUX
anementoB J[. U. MenneneeBa. KoBaseHTHast CBsi3b: HEMOJIsIpHas M
nosnsipHasi. MonHast cBsi3b. KaTHOHBI M aHMOHBL. MeTamnndeckas CBSI3b.
BomoponHas  cBs3b. Boma B mnpupone, ObiTy, TeXHHUKE W Ha
npou3BojcTBe. Du3nueckue U  XUMHUYECKHE  CBOMCTBA  BOABI.
3arps3HMTENM BOABI M CHOCOOBI ounmcTkH. JKecTkas Bojga U ee
ymsiraenue. OmpecHeHHEe BOABI. ATperaTHbIE COCTOSHHUS BOJIBI M €€
[epexo/ibl U3 OJHOI0 arperaTHOro coctosHus B apyroe. [loHsTue o
XUMHUUYECKON peakuu. TUnel XuMuueckux peakuuil. CKOpOCTh peakLuu
1 (haKTOpBI, OT KOTOPBIX OHA 3aBHCHUT. TeIUIOBON 3(PPEKT XUMUIECKOI
peakuuu. Xumuueckoe paBHoBecue. OKCUIBI, KHUCIOTHI, OCHOBaHWUS,
coid. XHUMHMYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX
COCIMHEHU B CBETE TEOPHH DIIEKTPOIIMTHYECKON aucconuanun. Oomue
¢u3ndeckne W XUMHYECKHE  CBOWCTBa  MerayuioB.  OOmias
XapakTepUCTHKAa  TJAaBHBIX  HOATPYHNN  HEMETAUIOB HA TIpUMEpe
rajoreHoB. BakHelliue COEIMHEHHS METAUIOB M HEMETAUIOB B
MpUPOAEC W XO3SIUCTBEHHOH JesaTenbHOCTH. (OCHOBHBIE IOHATHS
OpPraHNYECKOM XMMHHU W TEOPHs CTPOCHUS OPTaHWYECKUX COCTUHEHHIL.
ITonarue uzomepuu. YrieBoaoponbl. [lpenenbHble W HempeaesbHbIE
yrnesonopoasl. IlpumeHeHue yrieBofiopoi0B B OPraHUYECKOM CHHTE3E.
[IpenenbHble U HempeenbHble yriaeBoaopoabl. [IpupoHble HCTOUHUKHI
yrnesogoponoB. Kucnoponconepxaiye OpraHHYeCKUE  BEIIECTBa.
CrupTel, KapOOHOBBIE KHCIIOTHI M CJIOXHBIE 3(UpPBI: X CTPOCHHE U
XapaKTepHble XUMUYECKHE CBOMCTBa. [IpeacraBurenu
KHUCJIOPOACOAEPKAILMX OPraHUYECKUX COCOUHEHHM: METHJIOBBIA U
STHJIOBBIM  CHUPTH, TJHIEPHH, YKCyCHass KucioTa. JKupel Kak
CIOXHBIE A(UPB. AMHHBI, AMHHOKUCIOTHL, Oenku. CTpoeHHe U

P,V,KP
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Ouonornyeckass (QyHKnus OenkoB. XWMHS W OpPraHM3M 4YEJOBEKa.
XUMHUYCCKUE DJJIEMEHTBI B OpraHuaMe dYejgoBeka. OpraHudecKue u
HeopraHuueckne BeliecTBa. OCHOBHBbIE JKH3HEHHO HEOOXOIMMbIC
COCAMHCHUS: OCJKH, YIJCBOJAbL, JKHPbI, BUTAMHUHBL. YTICBOABI —
[JIABHBIA HCTOYHHMK JHEPTUH OpraHu3ma. Poib JKHPOB B OpraHu3Me.
Xo0JIeCTepHH U ero poJib B 3[0POBbE YeloBeka. MUHEpaIbHbIE BELIECTBA
B TPONYKTAaX TNHTAaHUS, THIEeBble po0aBku. (COaraHCHPOBaHHOE
MUTaHUE.

3 BuoJiorust Meroapl Hay4HOTO TO3HaHUs B Ouosoruu. JKusas npupona kak oovext | T, KP, Y
n3ydeHus: OWoNOrMH. MeToAbl UCCeNOBaHMs J>KUBOW TNPHPOABI B
Oouonornu. OrmpeneneHne >KU3HM (C TPUBJICUYCHHEM Marepuaia H3
pa3zenoB GU3MKHM W XMMHUH). YPOBHH OpraHW3allMU JKHU3HU. McTopus
n3yudeHus knetku. OCHOBHBIE MOJIOKEHHS KJIeTOUHOH Teopuu. CTpoeHue
kiIeTkd. OCHOBHBIE CTPYKTYpHBIC KOMIIOHEHTBI KJIETKH JYKapHOT.
Knerounoe smpo. DyHKOWs sapa: XpaHEHHE, BOCIPOH3BEIEHHE U
mepefada HACICACTBCHHOW WH(GOPMAINH, PEryLANus XHUMHYECKOi
aKTUBHOCTH KJIeTKH. CTpyKTypa W (YHKIIMH XPOMOCOM. AYTOCOMBI H
MOJIOBEIE ~ XPOMOCOMBI.  bromormdeckoe  3HaUeHHE  XHUMHYECKHX
aneMeHTOB. Heopranmdeckue BelecTBa B COCTaBe KICTKH. Poib BOABI
KaK pacTBOPUTENSI W OCHOBHOTO KOMITOHGHTa BHYTPEHHEH CpeIbl
OpraHM3MOB. YTieBoAsl M Jumuasl B  Kierke. CTpykTypa U
Ouonornueckue GyHkiuKu OenkoB. CTpoeHUE HYKICOTHAOB H CTPYKTYpa
nonmuHykiaeotuaubix  nenet JIHK u  PHK, AT®. Bupycel u
Oaktepuodaru. HekneTouHoe CTPOCHHE, KHU3HCHHBIA IMKI M €ro
3aBUCHMOCTh OT KJIETOUHBIX ()OpPM KH3HH. Bupycsl — B030ymurenu
WHQEKINOHHBIX 3a00JeBaHHUN; MOHATHE 00 OHKOBHpycaX. Bupyc
nmmyHonedunura denoBeka (BUY). IIpodmmakrnka BUY-undexmun.
OpraamsM — enuHOe Iienmoe. MHoroobOpasue opranm3MoB. OOMeEH
BEIIECTBOM W DJHEPTHEH C OKpyXKaromed cpemoil Kak HeoOXoamMoe
YCIIOBHE  CYIIECTBOBAHWS JKUBBIX cucTeM. CIocoOHOCTB K
CaMOBOCTIPOM3BEJICHHI0O — OJIHA W3 OCHOBHBIX OCOOCHHOCTEH KHBBIX
opraHu3MoB. JledeHue KIETKM  — OCHOBa pOCTa, pa3BUTHI U
pa3MHOXeHHsT opraHu3moB. becnonoe  pasmHoxeHue. IlosoBoit
mpomecc W IOJOBOoe  pa3MHOXeHue.  OImIogoTBOpeHHE,  €ro
6uonornueckoe 3HadeHue. [loHsiTue 00 WHAWBUAYaJIbHOM (OHTOTCHE3).
DBOJIIOLIMOHHAST TEOpUsl U €€ pojb B (OPMHUPOBAHHU COBPEMEHHOI
€CTECTBCHHOHAYyYHOW KapTuHbl Mupa. Bun, ero xpurepuu. Ilomynsnus
KaK CTPYKTYpHas ¢IMHWIA BUAA M IBOIIONHMH. CHHTETHYECKAs TECOPHS
9BONMIONMH. [IBIKyIIHME CHIBI 3BOJNIONMH B  COOTBETCTBHU c
CUHTETHUYECKOH  Teopuei SBOJIIOLINHA (CTD). T'enernyeckue
3aKOHOMEPHOCTH 3BOJIOIMOHHOTO Tporecca. Pe3yapTaTel  3BONIONNH.
CoxpaHeHHe MHOrooOpa3us BHIOB Kak  OCHOBa  YCTOMYUBOIO
pasButust Ouocdepsl. [IpuunHbBl BBHIMUpaHHs BHAOB. bBuonornueckuit
mporpecc u  OuONOTHYECKHH perpecc. I'MMOTE3BI  MPOMCXOXKICHUS
KHU3HH. YCIIO)KHEHHME KMBBIX OPraHM3MOB Ha 3eMjie B IIpolecce
9BOJIIOIMH. AHTPOIIOTEHE3 M €ro 3aKOHOMEpHOCTH. JloKazaTelbCTBa
POJICTBA YeJIOBEKA C MJICKONUTAIOIUMH KUBOTHBIMH. OKOJIOTHYECKUE
(akTOpBl AHTPOIIOTEHE3a: YCIOKHEHHE TOMYJSIIHOHHON CTPYKTYpHI
BHJA, W3TOTOBJICHHE OPYAUH TpyJa, HEpexol OT PACTUTEIbHOTO K
CMEIIAaHHOMY TUIy MHTaHWsA, UCHOJb30BaHUE OrHs. IlosBneHue
MBICTIUTENBHOM JIeSITEIbHOCTH u 4JIeHOpa3AeIbHON peun.
IIpoucxoxnenue. Oxocucremsl IlpeaMeT M 3a1auu dKOJIOTHU: YUEHUE
00 skosormdyecknx (axkropax, y4eHHE O COOOILIECTBaX OPraHU3MOB,
yuyeHne o Ouocdepe. DOxosormdeckne (aKTOpbl, OCOOEHHOCTH WX
BozneiicTBus. [loHsTHE 00 3KOJOTMYECKMX cucTeMax. llemw muTaHus,
Tpoduueckne ypoBHU. buoreomeno3 kak skocuctema. buochepa —
mobampHas JKOocUCTeMa. Pollb JKUBBIX OpraHu3MoOB B Owocdepe.
buomacca. Buonorumdeckuii KpyroBopoT (Ha TIpEMeEpe KPYroBOpoTa
yriaepona). OCHOBHBbIE HamNpaBlIeHUS BO3JCHCTBHUS 4YeJIOBEKa Ha
ouoctepy. TpaHchopmanysi €CTECTBEHHBIX JKOJOTHMYECKUX  CHUCTEM.
OCOOCHHOCTH arpo’KOCHCTEM (arpoIeHO30B).

Ipumeuanue: T — mecmuposanue, P — nanucanue pepepama, ¥ — ycmuuiii onpoc, KP — konmponvnas paboma
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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
Mexanuka JBUKCHHUA.

N3mepenue BIaKHOCTH BO3AyXA.

Hzmepenne moBepXHOCTHOTO HATSKEHHS YKHIKOCTH.

Uzyuenne 3axona Oma a5 yuacTKa LETH.

W3yuenue siBieHMs JIEKTPOMAarHUTHOW MHIYKLIUH.

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

CocraBieHue >MEKTPOHHBIX U 3IEKTporpaduieckux Gopmyi
aTOMOB XMMHYECKUX HJIEMEHTOB.

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

OOm1as xapakTepuCTHKA YII€BOAOPOIOB.

CpoiicTBa W NPUMEHEHUE CHHUPTOB, KapOOHOBBIX KHUCIOT U
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. I'anuieo INanniieli — OCHOBATEIb TOYHOT'O €CTECTBO3HAHUS
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.PannoakTUBHBIE U3ITYYEHUS U UX BO3JECHCTBHE HA )KUBbIE OPTraHU3MBbI
Ilo xumuu
1.Baxxneiimme coeTMHEHUST METAJUIOB M HEMETAJJIOB B MMPUPOJIE U XO3SICTBEHHON
JIEATEIIbHOCTH YeJI0OBEKa
2. [TpupoiHbIE HICTOYHUKH YTIE€BOIOPOAOB
3. BaxHeilmme coeIMHEHUS METAIUIOB U HEMETAJVIOB B IIPUPOE U XO3IMCTBEHHOMN
JIEATEIIbHOCTH YeJIOBEKa
4. KpucTtainnuecKkue peiieTky BeUECTB ¢ Pa3IMYHbIMU BUJIAMH XUMHYECKOU CBS3U
5. Ponb B KJIETKE HEOPraHUYECKHUX U OPTAaHUYECKUX BEILIECTB
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Ilo buonocuu

1.Bupycsl — B030yauTenu HH(PEKIIMOHHBIX 3a00IeBaHUI

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

3. 'eHeTHYECKME 3aKOHOMEPHOCTH CENEKIUN

4.Yuenue H.W. BaBuioBa o 1ieHTpax MHOTOOOPA3usi U POUCXOKACHHS KYJIbTYPHBIX

pacTeHui

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

2.4.5 IlepeyeHb yueOHO-METOAUYECKOr0 O0ecnevyeHHsl ISl CAMOCTOATEIbLHOM
Pa6oThl 00YUYAKOIMXCH MO IUCHUIIIHHE

CamocrosaTenpHass paboTa ydaliuxcsi sBIsieTCs BakHenmedl ¢dopmoil yueOHO-
BOCIIUTATENILHOTO MpoLEecca.

OcHOBHasi 1ellb CaMOCTOATEIBHOM pabOThl MPU M3YYEHUU JUCIUIUIMHBI —
3aKpeNUTh TEOPETHUECKHE 3HAHUS, TIOJyUYEHHBbIE B XOJ JICKIIMOHHBIX 3aHSTHM, a TaKkKe
chopmMupoBaTh MPaAKTUUECKUE HABBIKH MOJTOTOBKH B 00JIACTH €CTECTBO3HAHMSL.

CamocrosaTenbHass paboTa ydyaluxcs B TMPOIECCE OCBOCHHUS JTUCHUILIAHBI

BKJIFOYACT:

- U3y4YECHHE OCHOBHOU U JOIOJHUTEIBHON JIUTEPATYPHI 110 IIPEAMETY;
- U3y4eHUe (KOHCIEKTHUPOBAHUE) BONPOCOB, BBI3BIBAIOIIMX 3aTPYIHEHUS MPU HX

HN3Yy4YCHUU,

- paboTy € NEKTPOHHBIMH Y4eOHBIMU PECYpPCaMU;

- U3y4YEHHUE MaTepUasoB MEPUOINYECKOI eUaTu, HHTEPHET PECYPCOB;
- IOJITOTOBKY K TECTUPOBAHUIO;

- MOATOTOBKY K MPAKTHUYECKUM U JaOOPaTOPHBIM 3aHSITHSIM,

- BBIIIOJIHEHUE JJOMAITHUX 3aJJaHU.

HanmenoBanue
paszena, TEMbI

[lepeyeHp yueOHO-METOIUICCKOTO 00ECIICUCHHUS JUCIUTUIMHBI 10 BHITTOJTHEHHIO
CaMOCTOSITeTIbHON pabOTHI

Pazgea 1. ®du3zuka

Mexanuka

EcrectBo3nanme. 10 kmacc. basoerit ypoBens: yueOHuk / O. C. Tabpuwemsn, U. T.
Octpoymos, H. C. Ilypermesa, C. A. Crnagkos, B. U. CuBornazos. - 4-e u3z., ctep. - Mocka
: Apoda, 2016. - 335 c.

EcrectBo3nanue. 11 wiacc. ba3osbiit yposHb: yuebuuk / O. C. I'abpuensn, U. I'. OctpoymoB,
H. C. IlypeimeBa u ap. - 2-¢ wu3m., ucop. - Mocksa: [poda, 2014. - 334 c.
Ilerenun, A.JI. EctecTBo3HaHume: yueOHOe MocoOue I CTYAEHTOB OOpa3oBaTEIbHBIX
yupexaeHuii cpeanero npodeccuonansHoro obpaszosanus / A. JI. Tlerenun, T. H. aea, A.

JI. Bpennep. - M. : DOPYM, 2013.-254 C

MounekynapHas
¢uznka
TePMOJUHAMHKA

EcrectBo3nanme. 10 kmacc. ba3oseiit ypomenp: yuebnuk / O. C. TI'abpuemsn, WU. T.
Octpoymos, H. C. Ilypeimena, C. A. Cnankos, B. . CuBornasos. - 4-e uzn., ctep. - Mocksa
: Apoda, 2016. - 335 c.

EctectBo3nanme. 11 ximacc. ba3ossrit ypoBHb: yueoHuk / O. C. 'abpuensn, U. I'. Octpoymos,

. c. [ypemmesa u gp. - 2-e w3a., ucnp. - Mocksa: [poda, 2014. - 334 c.

Meremnn, A.Jl. EcrecTBo3Hanue: ydeOHOe IocoOme aisl CTYJIEHTOB 0OOpa30BaTEIbHBIX
yupexneHuit cpennero npodeccuonansHoro oopaszosanus / A. JI. Tlerenun, T. H. I'aesa, A.
JI. bpennep. - M. : POPYM, 2013.-254 ¢

DIeKTpOTMHAMHKA

EcrectBo3nanme. 10 kiacc. basoBelii ypoenp: yuebnuk / O. C. T'abpuensn, W. T.
Ocrpoymos, H. C. ITypeimesa, C. A. Cnankos, B. 1. CuBoriasos. - 4-e uzz., crep. - MockBa
: Apoda, 2016. - 335 c.

EcrectBo3nanme. 11 knacc. bazosiit ypoBHb: yuebnuk / O. C. I'abpuensH, U. I'. Octpoymos,
H. C. IlypeumeBa u ap. - 2-¢ wu3m., ucmp. - Mocksa: [poda, 2014. - 334 c.
[letemuna, A.JI. EctectBo3HaHme: ydebHOe mmocobue Ui CTYAEHTOB 0Opa30BaTEIbHBIX
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yupexIeHuit cpennero npodeccuonansHoro oopazosanust / A. JI. Ilerenun, T. H. Naesa, A.
JI. Bpennep. - M. : DOPYM, 2013. - 254 ¢

Crpoenue atoMa 1
KBaHTOBas (hU3MKa

EcrectBoznanme. 10 xnacc. bazossiii ypoBens: yuebnuk / O. C. I'abpuensH,

W. T. Octpoymos, H. C. Iypsiuiesa, C. A. Cnankos, B. M. Cuornasos. - 4-e usg., cTep. -
Mocksa : [lpocda, 2016. - 335 c.

EctectBo3nanme. 11 xinacc. ba3ossrit yposus: yuebnuk / O. C. 'abpuensy, U. I'. Octpoymos,
H. C. IlypemmeBa m nap. - 2-e m3m., uchp. - Mocksa: [lpoda, 2014. - 334 c.
[eremun, A.JI. EcrectBo3HaHme: ydeOHOEe mMocoOWe IS CTYACHTOB OOpa3oBaTEIbHBIX
yapexaeHuii cpegaero npodeccuonansHoro oopaszosanus / A. JI. Ilerenun, T. H. I'aesa, A.
JI. Bpennep. - M. : DOPYM, 2013.-254 ¢

Paszgen 2. Xumus

OCHOBHBIE TTIOHATHS
U 3aKOHBI XUMHAU

EcrectBo3nanme. 10 kiacc. basoBelii ypoBeHb: ywebnuk / O. C. T'abpuensn, WU. T.
Octpoymos, H. C. Ilypermesa, C. A. Crnagkos, B. U. CuBornasos. - 4-e us., ctep. - Mocka
: dpoda, 2016. - 335 ¢

Boga. PactBopbl

EcrectBo3nanme. 10 kmacc. basoserii ypoBens: yueOnuk / O. C. Tabpmemsn, U. T.
Octpoymos, H. C. Ilypermesa, C. A. Crnagxos, B. Y. CuBornasos. - 4-e us., ctep. - Mocksa
: dpoda, 2016. - 335 c.

EctectBo3nanue. 11 xiacc. ba3oseiit yposHb: yuebuuk / O. C. 'abpuensn, U. I'. Octpoymos,
H. C. [lypsitea u np. - 2-¢ u3f., ucnp. - Mocksa: [Ipoda, 2014. - 334 c.

Hxonnukosa,H. M. Konuenimu coBpeMeHHOTO €CTeCTBO3HAHUS [ DIEKTPOHHBIN pecypc] :
yueb. mocobue / H. W. Ukonnukosa. — M. : FOuuTH-/aHa, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

EcrectBo3nanme. 10 kmacc. basoerit ypoBens: yueOnuk / O. C. Tabpuwemsn, U. T.
Octpoymos, H. C. Ilypermesa, C. A. Cragkos, B. U. CuBormnazos. - 4-e u3z., ctep. - Mocka
: Apoda, 2016. - 335 c.

Xumiaeckue EctectBo3nanme. 11 xiracc. ba3oBsrit yposHb: yuebnuk / O. C. 'abpuenss, 1. I'. OctpoymoB,
peaKtiu H. C. [Typsimesa u np. - 2-e u3z., uctp. - Mocksa: [Ipoda, 2014. - 334 c.
Hxonnukosa,H. M. KoHnenimu coBpeMeHHOTO €CTECTBO3HAHUS [ DIEKTPOHHBIN pecypc] :
yue0. nocodue / H. U. Ukonnukosa. — M. : FOuuTu-/lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
EctrectBo3nanue. 10 kmacc. basoBbiit ypoBens: yuebnuk / O. C. Iabpuensn, WU. T.
Octpoymos, H. C. Ilypeimesa, C. A. Cnaakos, B. W. CuBorna3os. - 4-e u3j., ctep. - MockBa
Kiaccndbuxamms : Apoda, 2016. - 335 c. 5
HEOPTAHMUECKUX EcrectBo3nanue. 11 xiacc. ba3osbiit ypoBHb: yueduuk / O. C. I'abpuensu, U. I'. Octpoymos,
. H. C. [lypsimesa u np. - 2-e u3z., ucnp. - Mocksa: [poda, 2014. - 334 c.
COCMHCHUM Hxonnukosa,H. 1. Konueniuu coBpeMEHHOT0 €CTECTBO3HAaHUSA [ DIEKTPOHHBIN pecypc] :
yueb. mocodue / H. U. Ukornukosa. — M. : FOuuTH-/laHa, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
EcrectBo3nanme. 10 kmacc. basoerit ypoBens: yueOHuk / O. C. Tabpuwensa, U. T.
Octpoymos, H. C. Ilypermesa, C. A. Crnagkos, B. U. CuBornazos. - 4-e u3z., ctep. - Mocka
MeTabl i - Apoda, 2016. - 335 c. 3
HEMETAILIBL EcrectBo3nanue. 11 wiacc. ba3osbiit yposHb: yuebuuk / O. C. I'abpuensn, U. I'. OctpoymoB,
H. C. [lypsitea u mp. - 2-e u3f., ucnp. - Mocksa: [poda, 2014. - 334 c.
Wkonnnkosa,H. 1. KoHuenimy coBpeMeHHOT0 eCTeCTBO3HAHUS [ DIEKTPOHHBIN pecypc] :
yue0. nocodue / H. . Ukonnukosa. — M. : FOuunTu-lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
EcrectBo3nanme. 10 kmacc. basoBerii ypoBenb: yuebnwmk / O. C. Tabpuensn, U. T.
Ocrpoymos, H. C. ITypeimesa, C. A. Cnankos, B. M. CuBornasos. - 4-e uzz., crep. - MockBa
: Apoda, 2016. - 335 c.
VIIeBOIOPOIBI EcrectBo3nanue. 11 knacc. ba3oseiii ypoBub: yueonuk / O. C. 'abpuensn, U. I'. Octpoymos,
H. C. IlypsimeBa u nip. - 2-e uza., ucup. - Mocksa: [Ipoda, 2014. - 334 c.
Hkonnukosa,H. 1. Konuenuy coBpeMEHHOTO €CTECTBO3HAHUS [ DNIEKTPOHHBIH pecypc] :
yue0. nmocobue / H. U. Ukonnukosa. — M. : FOunTH-[ana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
EcrectBo3nanme. 10 kmacc. ba3oerii ypoBens: yueOnuk / O. C. Tabpmemsn, U. T.
Kucnoponconepxa Octpoymos, H. C. Ilypsrimesa, C. A. Cnaakos, B. Y. Cusornazos. - 4-e usn., crep. - Mocksa
mue u : Apoda, 2016. - 335 c.
asorcogepxkamue  |EcrectBo3nanue. 11 xiacc. basossiil ypoBHs: yuebnuk / O. C. I'abpuensn, M. I'. Octpoymos,
OpraHMYeCKHe H. C. [lypsieBa u mp. - 2-e usa., ucnp. - Mocksa: [Ipoda, 2014. - 334 c.
BEILIECTBA Wkonnnkosa,H. 1. Koruenmmm cOBpeMEHHOTO €CTeCTBO3HAHUS [ DIEKTPOHHBIN pecypc] :

yue0. nocobue / H. Y. UkonnukoBa. — M. : FOunTH-Mana, 2015. — 287 c. — ISBN 978-5-238-
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01421-0. — URL:

EcrectBo3nanue. 11 knacc. ba3oseiii ypoBHb: yueonuk / O. C. 'abpuensn, U. I'. Octpoymos,
XVMUS U KU3Hb. H. C. Ilypsimesa u ap. - 2-e u3[l., ucnp. - Mocksa: Ipoda, 2014. - 334 c.

Xumus B ObITY Nxonnuxosa,H. V. Kornenmuy coBpeMEHHOT0 €CTECTBO3HAHMS [ DIEKTPOHHBIN pecypc] :
yue6. mocobue / H. W. Uxonnukosa. — M. : FOuuTH-/lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. - URL:

Pasznen 3. BuoJsorus

EcrectBo3nanme. 10 kmacc. basoserit ypoBens: yueOnuk / O. C. Tabpmemsn, U. T.
Octpoymos, H. C. Ilypsrmesa, C. A. Cragkos, B. U. CuBormnazos. - 4-e u3z., ctep. - Mocksa
: Apoda, 2016. - 335 c.

EctectBo3nanue. 11 xiacc. ba3oseiit ypossb: yuedbnuk / O. C. 'abpuensn, U. I'. Octpoymos,
H. C. [lypsiesa u np. - 2-e u3f., ucnp. - Mocksa: [Ipoda, 2014. - 334 c.

Crpenbnuk,O. H. EctecTBo3HaHue [DnekTpoHHEIH pecypce]: yueoHoe nocobue mis CI1O / O.
H. Crpenpuuk. — M. : UznatensctBo FOpaiit, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1

MerToabl NO3HAHUA B
onooruu

EcrectBo3nanme. 10 kmacc. basoserit ypoBens: yueOnuk / O. C. Tabpmemsn, WU. T.
Octpoymos, H. C. Ilypsrmesa, C. A. Cragkos, B. U. CuBormnazos. - 4-e u3z., ctep. - Mocksa
: Apoda, 2016. - 335 c.

Kunerka EctectBo3nanme. 11 xiracc. ba3osrrit yposHb: yaeonuk / O. C. I'abpuensH, 1. I'. Octpoymos,
H. C. [lypsimesa u np. - 2-e u3z., uctp. - Mocksa: [Ipoda, 2014. - 334 c.

Crpenpauk,O. H. EctecTBo3HaHME [DNeKTPOHHEIH pecypc]: yaeonoe mocooue mis CIIO / O.
H. Crpensuuk. — M. : Uzparenscto FOpaiit, 2017. — 223 c. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F584#page/1

EcrectBo3nanme. 10 kiacc. basoBelii ypoBenp: ywueOnuk / O. C. T'abpumensn, U. T.
Octpoymos, H. C. Ilypeimesa, C. A. Cnankos, B. . CuBornasos. - 4-e uzj., ctep. - Mocksa
Opranusm : dpoda, 2016. - 335 ¢.

EcrectBo3nanue. 11 knacc. ba3oBeiii ypoBHb: yueonuk / O. C. ['abpuensin, U. I'. Octpoymos,
H. C. IlypsitieBa u np. - 2-¢ u3., ucnp. - Mocksa: [Ipoda, 2014. - 334 ¢

EcrectBo3nanue. 10 kiacc. basoBelii ypoBenp: ywebnuk / O. C. T'abpuensn, WU. T.
Octpoymos, H. C. Ilypermesa, C. A. Crnagkos, B. U. CuBormnazos. - 4-e u3z., ctep. - Mocksa
: Apoda, 2016. - 335 c.

Bun EctectBo3nanme. 11 xiracc. ba3oBrrit yposHb: yueonuk / O. C. I'abpuensH, 1. I'. Octpoymos,
H. C. [lypsimesa u np. - 2-e u3a., uctp. - Mocksa: [poda, 2014. - 334 c.

Crpenpauk,O. H. EcrecTBo3HaHME [DNeKTPOHHEIH pecypc]: yaeoHoe mocooue mst CITIO / O.
H. Crpensuuk. — M. : Uzparenscto FOpaiit, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F584#page/1

EcrectBo3nanue. 10 kmacc. basoBbiit ypoBensb: yuebnuk / O. C. Tabpuensn, W. T.
Octpoymos, H. C. Ilypeimena, C. A. Cnankos, B. . CuBornasos. - 4-e uzj., ctep. - Mocksa
: Apoda, 2016. - 335 c.

DKOCHCTEMBI EctectBo3nanue. 11 wiacc. ba3osbiit yposHb: yuebuuk / O. C. I'abpuensn, U. I'. OctpoymoB,
H. C. [lypsitea u mp. - 2-e u3f., ucnp. - Mocksa: [poda, 2014. - 334 c.

Crpenpauk,O. H. EctecTBo3HaHMe [DNeKTpOHHEIH pecypc]: yaeoHoe mocooue ms CIIO / O.
H. Crpenbuuk. — M. : UzparensctBo FOpaiit, 2017. — 223 c. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F584#page/1

Kpome mepeuncieHHbIX MCTOYHMKOB YYallMHCS MOXKET BOCIIOJIb30BaThCS
MIOWCKOBBIMU CHCTEMaMH ceTh MHTepHEeT 1Mo TeMe caMOCTOATENBHON paboTHI.

JIns  OCBOGHUS ~ JUCHUIUIMHBI W CaMOCTOSTEIBHOTO  BBHITIOJHEHUS
NPEIyCMOTPEHHBIX Yy4eOHOM MpOrpaMMoOi Kypca 3aJaHuii MOXKET OBITh HCIOJIB30BAHO
cienyromniee yaeOHO-METOIMYecKoe 00ecTieueHHE:

-METOJINYECKHE PEKOMEHIAINH K BBITIOJTHEHUIO Ta00paTOPHBIX padoT;
-METOAMYECKHE PEKOMEHIAIINN K CAMOCTOSTETIbHOI padorTe.

Hauanom opranuszamuu 110001 caMOCTOSTETbHON PaOOThI JOHKHO ObITh IPUBUTHE
HaBbIKOB M YMEHHI T'paMOTHOM paboThl ¢ y4eOHOM W HayyHOW nuTeparypoil. DTOT
npolecc, B MEPBYIO Ouepeib, CBA3aH C HAXOKICHHEM HEOOXOAMMOHM Ui YCHEUIHOTO
OBNAJICHUS Y4YeOHBIM MaTepuajoM JIUTEpaTypo. VYyaliuics JODKEH  yMETb
NOJIB30BATHCS (POHIAMH OMOIMOTEK U CIIPABOYHO-OMOIHOrpadnuecKuMU U31aHUSIMU.
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3. OBPA3OBATEJ/IBHBIE TEXHOJIOT' A

JUis M3ydeHusl eCTeCTBO3HAHMS IPelyCMaTpUBAaeTCs MCIOJIb30BaHUE B y4eOHOM
npoluecce aKTUBHBIX M HMHTEPAKTUBHBIX (OpPM MPOBEACHHUS ayJUTOPHBIX U
BHEAYJUTOPHBIX 3aHATUI C LEIbl0 (OPMHUPOBAHUS U Pa3BUTHUA NPOPECCHOHAIBHBIX
HaBBIKOB 00yUYaIOLIUXCS.

B npouecce 00ydueHus: NpUMEHSIOTCS 00pa30BaTEIbHBIE TEXHOJIOIMH JIMYHOCTHO-

NEeATeTbHOCTHOTO,  pa3BUBaloOllero W mpoOiemMHoro  oOydenusi.  OOs3areneH
71a00paTOPHBIN MPAKTUKYM I10 pa3/ieiaM JUCIIHILTHHBI.

B yueOHOM mporecce Hapsmy C  TPaJAMIMOHHBIMH  00pa3oBaTeIbHBIMHU
TEXHOJIOTUSIMA  HWCIIOJIB3YIOTCS ~ KOMIBIOTEPHOE  TECTUPOBAHHWE,  TEMAaTHUYECKUC

IMpE3CHTAlNN, MHTCPAKTUBHBIC TCXHOJIOTI'NH.

3.1.00pa3oBaTesibHbIC TEXHOJOTHHU NIPH NPOBEACHUN JEKINH

Kou.
Ne Tema Buarbl npumMensieMbIx 00pa3oBaTeIbHbIX TEXHOIOTHIA
yac
1. | Mexanuka AynnoBu3yaibHasi TEXHOJIOTHS, MPOOJIEMHOE U3JI0KEHHE 2*
MouJekynspHas Gu3nKa U
2 yp b [IpobnemMHOE N3I0KECHUE 2
TepMOJIMHAMHUKA
3 | DaexkTpoaMHaMHKa [TpoGremMHOE M3NIOKEHUE 4
CtpoeHue aToMa M KBAaHTOBAast
4 AynuoBH3yasbHas TEXHOJIOTHUS, TPOOIEMHOE U3JI0KEHHE 2
(puzuka
5 OCHOBHbIE MOHATHS U 32KOHBI AynuoBu3yasibHasi TEXHOJIOTHS, TPOOIEMHOE U3JIOKEHHUE, ok
XHUMUH JEKIUS - TUCKyccus®
6 | Boaa.PacrBopsl [TpoGiemHOE M3IIOKEHNE 2
7 | Xumuueckue peakinuu AynuoBH3yalibHasl TEXHOJIOTHs1, TPOOJIEMHOE U3JI0KEHHE 2
8 | Meranibl H HEMETAJLIbI [TpoGiemHOE M3IIOKEHNE 2
YrieBoaopoanl
9 Aopoa [IpobnemHOE U3T0KECHUE 2
Kuciaopoacoaepxamue u
10 | asorcomep:kaliue opraHMyYecKue AynroBH3yalibHasl TEXHOJIOTHS, JIEKIUS - TUCKYCCUsT* 4*
BellecTBA
11 | Xumus u xu3ub. Xumus B 6bITY ITpobieMHOE U3IOKEHUE 2
AynuoBu3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE N3JI0KEHHE
12 | Meroap! mo3nanust B GM0JIOr UM Y 4 > 1P . ’ 2*
JEKLUS - TUCKYCCUS
13 | Kaerka AynnoBu3yaibHasi TEXHOJIOTHS, MPOOJIEMHOE M3JI0KEHHE 4
14 | Opranusm [TpoGieMHOE H3JI0KEHUE 4
15| Bun AynuoBu3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE N3JI0KEHHE 2
16 | Dkocucremol AynuoBH3yasbHasi TEXHOJIOTHS, TPOOIEMHOE H3JI0KEHHE 2%
Hroro o kypcy| 38
B TOM YHMCJIE HHTEPAKTUBHOE 00yuenue*| 10
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3.2.00pa3oBaTe/bHbIC TEXHOJIOTHH NP NPOBEICHUU NPAKTHYECKUX 3aHATHI

(;1adopaTopHbIX 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.

Pewienve 3aau 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 3amad
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,

- JoCcKa ydeOHasl,

- 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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1.

2.

3.

& w

5. HEPEYEHb OCHOBHBIX 1 JONNOJHUTEJIbBHBIX
NHOOPMAIMOHHBIX UCTOYHUKOB, HEOBXOJANMBIX I
OCBOEHUI TNCHUITIJIMHBI

5.1 OcHoBHas JUTEpaTypa

EctectBo3nanue. 10 kmacc. ba3oBeiil ypoBenb: yueOHuk / O. C. I'abpuensan, U. T'.
Octpoymos, H. C. Ilypsrmera, C. A. Cnagkos, B. 1. CuBormnasos. - 4-e¢ u3j., cTep. -
Mocksa : JIpoda, 2016. - 335 c.

EctectBo3nanue. 11 knacc. ba3zoBeiit ypoBHb: yueOHuk / O. C. I'abpuensu, U. T.
Octpoymos, H. C. IlypsimieBa u mp. - 2-e usn., ucnp. - Mocksa: [Ipoda, 2014. - 334c.
Otronikuii, I'. I1. EctecTBO3HaHHME [DNEKTpOHHBIN pecypc]: y4eOHHUK M MPaKTHKYM
s CIIO / T'. II. Otroukwuit ; mox pen. I'. H. Kyspmenko. — M. : M3matenbcTBO
FOpaiit, 2020. — 380 ¢. —URL.: https://urait.ru/viewer/estestvoznanie-448771#page

5.2 lonoiHUTeIbHAS JIUTEPATYypa
Crpenbuuk,O. H. EcTtecTBO3HAHUE [DNEKTpOHHBIN pecypc]: yueOHOe mocodue st

CIIO / O. H. Crpenbuuk. — M. : U3natensctBo FOpaiit, 2020. — 223 c. - URL:
https://urait.ru/viewer/estestvoznanie-448851#page

CwmupnoBa, M. C. EctecTBo3HaHue [ DNEKTPOHHBIN pecypc]|: yUeOHHUK U MPAKTUKYM

st CITO / M. C. CmupaoBa, M. B. Hexmronosa, T. M. CmupHOoBa. — M. :
WznarensctBo Opaiit, 2020. — 363 c. - URL: https://urait.ru/viewer/estestvoznanie-
448852#page

EcrectBo3Hanue [ DnekTpoHHbIH pecypc]: yaedbnoe nocobue / T.I1. Tpymuna, O.E.

Caenko, O.B. ApytionsH. — Mocksa : KnoPyc, 2020. — 364 ¢. — CIIO. - URL.:
https://www.book.ru/view5/5a876ac7eealb1786f189f0a0e333fc0

5.11lepuoguveckue U3TaHUSA
Bomnpocsr ecrectBoznanus. — URL: https://e.lanbook.com/journal/2310#journal_name
VY4eOHbIit skciepuMeHT B oOpazoBannu. — URL:
https://e.lanbook.com/journal/2335#journal_name
3nanue-cuna. — URL: http://biblioclub.ru/index.php?page=journal_red&jid=220412.
Kpantuk. — URL: https://e.lanbook.com/journal/2409#journal_name
Hayxka u xu3nb. — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=441231.
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https://www.book.ru/view5/5a876ac7eea0b1786f189f0a0e333fc0

5.4. IlepeyeHn pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHEeT», HEOOXOAUMBIX /1JI51 OCBOECHUSI AU CHUILINHBI
OBC «Yuusepcuterckas oudmuoreka ONLINE». — URL: www.biblioclub.ru
OBbC m3narenbctBa «Jlansy». — URL: https://e.lanbook.com
3BC «lOpaiit». — URL: http://www.biblio-online.ru/
3BbC «BOOK.ru» https://www.book.ru
3bC «ZNANIUM.COM» www.znanium.com
DnekTpoHHbIN kKatanor Hayunoit 6nbmmuorexku Kyol'y. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index
7. DnextpoHHas 6mbimoreka «M3aaTenbckoro moma «I'peOEHHUKOBY -
URL:www.grebennikon.ru
8. Hayunas snextponnas 6ubnmoreka (HOb) «eLibrary.ruy. -
URL:http://www.elibrary.ru
9. bassl mannbix kommanuu «Mct Beio». - URL:http://dlib.eastview.com
10. JIexkropuym TBy». - URL: http://www.lektorium.tv/
11. HattmonaneHas snektponHas oudnuorexa «HOby. - URL:http://H36.pd/
12. KubepJlennnka: HaydHas 37eKTpoHHast Onbmmoreka. — URL:
http://cyberleninka.ru/
13. Eauroe oKHO ocTyma kK 00pa3oBaTeabHBIM pecypcam : deaepansaas NC
cBoboaHoro mocryma. — URL: http://window.edu.ru.
14. CnpaBouno-nipaBoBast cuctema «KoncynsranT [Lmroc» - URL
http://www.consultant.ru

ok ownE
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http://www.book.ru/
http://znanium.com/catalog.php
http://212.192.134.46/MegaPro/Catalog/Home/Index
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http://www.elibrary.ru/
http://dlib.eastview.com/
http://www.lektorium.tv/
http://нэб.рф/
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUlFPaDNlTmdYUWd5amo4ckUtd0F5Tkh0d3M4LUdMb1gzLXlJUGZNNElzcVdlU1E5d19ZVUVzd0RSWHBobllhSl9DWW5pQ1JNY2pCTDg5OUloVzllSzQ&b64e=2&sign=4faef68e5be974a3f521d379d62ece86&keyno=17

6. METOAUYECKHUE YKA3AHUSA OBYYAIOLIUMCHA ITO
OCBOEHUIO JMCHHUIIJINHBI

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 HCIIOJIB30BaTh IOJTYYEHHBIE 3HAHHUA 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 OYEpPENb, CBSI3aH C HAXOXKIECHHEM HEOOXOOUMOM ISl YCHEIIHOrO
OBJIaJIEHUS] Y4eOHbIM MaTEpHAJIOM JIMTEPATYpOd. Yyaluiicss JOHKEH W3YYUTh CIHCOK
HOPMAaTUBHO-TIPABOBBIX AKTOB M HSKOHOMMYECKOW JINTEpPaTypbl, PEKOMEHIYEMbIH I10
y4eOHOM JUCUUIUIMHE; YMETh TIOJIb30BaThCsl (QOHAAMH OHOIMOTEK M CIPaBOYHO-
oubauorpad@uuecKUMH U3TaHUSIMH.

3amaHus A7 CaMOCTOATENbHON pa0OThl BBIOJHSIOTCS B MUCHBMEHHOM BHUJE BO
BHEayJUTOpHOE BpeMmsi. Pabora 0KHA HOCUTH TBOPUECKUHM XapakTep, IPU €€ OLIEHKE
npernojaBaTesib B IMEPBYI0 OYepeab OLEHUBAET OOOCHOBAaHHOCTh W OPUTHMHAIBHOCTH
BbIBOJIOB. B mucbMeHHON paboTe mo Teme 3aJaHusl Y4Yalluics JOJKEH IOJHO U
BCECTOPOHHE PacCMOTPETb BCE AaCHEKThl TEMbI, YETKO Cc(OpMynIupoBaTh U
apryMEHTHpOBATh CBOIO IMO3UIUIO 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 UUTUPOBAHUS;

- npaBuia 0(OPMIICHHUS CCBIIOK;

Bce umeronmecs 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 4y)XHME uAen O0e3 yKa3aHus [EpBOMCTOYHUKOB (3TO Kacaercsi |
uHpopmanuu, HalgeHHo B Wutepnere). Bce cnyuam mnmaruara JOJKHBI  OBITh
HCKJIFOUEHBI.

Cnucok MCHOJAB30BAHHOM JIMTEpATypbl JOJDKEH BKIIOYAaTh BCE HMCTOYHUKHU
uH(pOpMalUM, HM3YYEHHbIE M MpPOpabOTaHHBIE CTYIEHTOM B TMpPOIECCE BHIMOJHEHUS
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paboTel, W JOMmKeH ObITh coctaBieH B coorBerctBun ¢ [OCT P. 7.0.5-2008
«bubmmorpaduueckas ccbuika. O61IMe TpeOOBAHMS U TIPABUIIAY.
Tpebosanus k nanucanuio pegpepama

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

Tembl pedepaToB SBIAIOTCS AOMOJHUTEIBHBIM MAaTEPHAIOM JUISI H3y4YeHUs
JTAHHOU TUCIUIUTMHBL. Pedepat oleHuBaeTcs B O1MH 0aUT B OIIEHKE UTOTO SK3aMEHa

Pedepar pomkeHn ObITh TOJATOTOBIEH COMJIACHO TEME, MPEII0KEHHOU
npenojaBateneM. JlomyckaeTcss camMOCTOSITENbHBIA BBHIOOp TeMbl pedepara, HO MO
COIJIACOBAHHUIO C MPENO/IaBATEIIEM.

Jns wanucanus pedepaTa CTYAEHT CaMOCTOSTEIBHO MOAOMPAET HCTOYHUKHU
uH(pOpMaLUU 10 BHIOpAHHOHN Teme (JuTeparypa yueOHasi, nepuoanyeckas u MHTtepHer-
pecypchl)

O6nem pedepata — He meHee 10 ctpanul hopmara A 4.

Pedepar momxeH umerb (TUTYIBHBIM JUCT, COJEp)KaHUE, TEKCT JOJDKEH OBITh
pa30uT Ha pa3/iesbl, COTJIACHO COJEPKAaHUI0, 3aKITI0YEHHE, CITICOK JINTEPaTyphl HE MEeHee
5 UCTOYHUKOB)

OO6cyxenne TeM pedepaToB MPOBOAUTCS HA TEX MPAKTUYCCKUX 3aAHATHIX, IO
KOTOPBIM OHU pacIipesielieHbl. DTO sBIsieTCsl 00s3aTeNIbHBIM TpeboBaHueM. B ciydae He
npelncTaBiIeHus: pedepara COIMNIACHO YCTaHOBIEHHOMY rpaduky (6e3 yBaKHTEIbHOMN
IPUYMHBI), yyauuiics o0s3aH MOATOTOBUTH HOBBIN pedepart.

Nudopmanus o pedepary He momkHa mpesbimaTh 10 munyT. BeicTynarommii
JOJIKEH MOJTOTOBUTH KPATKUE BBIBOJIBI 110 TeMe pedepaTa /il KOHCIIEKTUPOBAHMSL.

Cnaua pedepara mpemnogaBaTennto o0s3aTeIbHa.
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7. OHEHOYHBIE CPEJACTBA UIAA 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
JlaboparopHas paboora
YeTHbI onpoc
4 CtpoeHue aToMa 1 KBaHTOBasl (hU3HKa
KonrponbHas pabora
Paznen 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 Kputepun olleHKH pe3yJibTaTOB 00y4YeHus!

Koutpons © omneHka pe3ylbTaTOB  OCBOEHUS
OCYIIECTBIISIETCS TIPETOJIaBaTeNieM B MPOIECCe MPOBEACHUS TMPAKTUYECKUX padoT,
TECTUPOBAHHUS, COOCCEIOBAHUS 0 PE3yJIbTaTaM BBINTOJIHCHUS JIA0OpAaTOPHBIX padoT, a
TaK)KE PEIICHUs 3a7a4, COCTABJICHHUS pa0OuMx TAOMUI[ U TMOATOTOBKH COOOIICHHUN K
ypoKy. 3HaHHUS CTYJCHTOB Ha MPAKTUYECKUX 3aHATHUSIX OILEHUBAIOTCS OTMETKAMU

yaeOHOM

«COTIUYHO», «XOPOIIO0», KYAOBJICTBOPUTCIBHO» U «HCYIOBICTBOPHUTCIIBHO).
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YcrHbIil ompoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHI pPACCKa3, BKIFOYAOIIMMA
TEOPETUYECKUE MATEPUAIBI U IIPUMEPBI UX IPUMEHEHUA. Y IOBJIECTBOPUTEIbHAS OLICHKA
CTaBHUTCS, €CJIU CTYJIEHT JAEMOHCTPUPYET HETNIYOOKHE TEOPETHUECKUE 3HAHUS, IPOSBISIET
cnabo c(hOpMUPOBAHHBIE HABBIKM AHAJINW3a SIBJIEHUH M MPOLECCOB, HEIOCTATOYHOE
yYMEHHE JelaTh apryMEHTUPOBAHHbBIEC BBIBOJbI U NPUBOIUTH IPUMEpPHI, ITOKA3bIBACT HE

JTUCITUTIINHBI



JIOCTaTOYHO  CBOOOJHOE  BIAJEHUE MOHOJIOTMYECKOW  pEYblo, TEPMHUHOJIOTHEH,
JIOTUYHOCTBIO U TOCJEI0BATENbHOCTBIO M3JI0KEHUS, JeNaeT OIMUOKH, KOTOPhIE MOXKET
UCIIPABUTH TOJBKO MPU KOPPEKIMH MIPENOIaBATEIEM.

Pedepar. I[Iponykt caMocTosTeIbHOM pabOThl CTYAEHTA, IPEACTABISIOMUN CO00M
KpaTKOEe M3JI0KEHUE B NMHCHbMEHHOM BHUJE MOJYYEHHBIX pPE3yJIbTaTOB TEOPETUYECKOTO
aHalli3a OIpeesIeHHON HayuHoll (yueOHO-HCCIe0BaTeIbCKOM) TEeMbl, TJ€ aBTOP
pPacKpbIBA€T CYTh HCCIENAYEMOW MNpOOJIEMBbl, MPUBOAUT pPa3IMYHbIE TOUYKU 3PEHHS, a
TakkKe COOCTBEHHBbIE B3IJIsABI Ha Hee. PedepaT oleHMBaeTCs MO KOJIUYECTBY
NPUBJICYEHHBIX HCTOYHUKOB, TJIyOMHE aHalu3a MpoOJjeMbl, KauyecTBe OOOCHOBaHUS
aBTOPCKOM MO3ULUH, ITTyOMHE PaCKpPBITHS TEMBI. Y TOBIETBOPUTEIbHAS OLICHKA CTABUTCS,
€CJIM TeMa OCBELICHA JIHIIb YACTUYHO, JOMYIIEHbl (PaKTUUECKUE OUTUOKHU B COAECpPKAHUHU
pedepata, uIM UMEIOTCS  CYUIECTBEHHBIE OTCTYIUJIEHUS OT TpeboBaHW K
pedeprpoBaHunio, WM HETIOIHBIE OTBETHI Ha IOMOJHUTEIbHBIE BOIPOCHI.

TecT. Cucrema CTaHIAPTU3UPOBAHHBIX 3aJJaHuH, IMO3BOJISIOIIAs
aBTOMATHU3UPOBATH MPOIENAYPY M3MEPEHHUs YPOBHsI 3HAHWW U yMEHUH 00ydaromierocs.
TecT oreHUBaeTCs MO KOJMYECTBY MPaBUIIHHBIX OTBETOB (He MeHee 50%.).

KoutpoabHas pabora. [lucbmenHnas mnpoBepouyHasi paboTa, MpeACTaBISONIAS
co00ll M3J0)KEHHWE OTBETOB HA TEOPETHUYECKHE BOIPOCHI MO COAEPKAHUIO Y4eOHOUH
TUCIUIUIMHBI U pelIeHWe  MpakTUYecKux  3amaHuil.  Pabora  oneHuBaercs
YIIOBJIETBOPUTEIHHO, €CJIM BHITIOJHEHO HE MEHEee MOJOBUHBI PaOOTHl WM JOIMYIIEHO B
Hel He Oosiee ABYX TpyOBIX OIMIMOOK WM HE Oojiee OJHON rpyOoi OMIMOKA U OJHOTO
HeJo4ueTa, WM He 0oJiee ABYX-TpeX HEerpyObIX OmMMOOK, MM OJHOM HErpyOoi OMTMOKH U
TpeX HEJAOUYETOB, WU MPU OTCYTCTBUU OIMUOOK, HO TIPH HATTMYHH 4-5 HEJIOUETOB.

IIpakTuyeckas padora. [Ipaktuueckas pabora — 3TO 0COOBIM BUJ ESITEIBHOCTH
o0y4aromerocsi, 4YTO MOAPa3yMEBAET BBHINIOJHEHUS pAa3HOIUIAHOBBIX 3aJaHUM, He
CBSI3aHHBIX ¢ 00pabOTKOM TeopeTHueckoro Mateprana. Bo Bpems BBIMOIHEHUS CTYIEHTY
HE00XO0/IMMO HCIIONBb30BaTh PaHee MOJyYeHHbIE TeopeTndeckue 3Hauus. [lonoxurenbHas
OLICHKA CTaBUTCS, €CJIM BBIMOJIHEHBI BCE 3aJaHUSI IPAKTUUECKON paboThl C 3aMEeYaHUSIMU;
CTYJIEHT OTBETUJI HA BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEUYaHUSIMHU.

JlaGopaTopHnas pa6ora. JlaGoparopHast paboTa — 3TO OCOOBIM BUJ JACSATEIHHOCTH
oOy4aromerocsi, 4ro MOJAPa3yMEBAET BBIIIOJHEHUS MPAKTUYECKUX Pa3HOMIAHOBBIX
3a/laHui, CBSI3aHHBIX C TNPUMEHEHUEM TEOPETHYECKOro MmaTepuaiga K KOHKPETHOMY
3ananuto. [lonoxkurenpHas OIeHKa CTaBUTCS, €CIIHM BBITIOJHEHBI OOJBINAs YacTh 3a/1aHU
nabopatopHOl paboOTHl € 3aMEYaHHMSIMH; CTYACHT OTBETWJ HA YacTh KOHTPOJBHBIX
BOIIPOCOB C 3aMEYaHUSIMHU.

OneHka «OTIUYHO» BBICTABISCTCSA, KOTJIa CTYIEHb I[IOKa3blBa€T TIyOOKOE
BCECTOpPOHHEE 3HAHME pa3jeia JUCIHHUIUIUHBI, O0S3aTENbHOM U JOMOJHUTEIHHOU
JUTEpPaTyphbl, apryMEHTHPOBAHO M JIOTMYECKH CTPOMHO U3JaraeT marepuai, MOXKET
NPUMEHSITh 3HAHUS AJI aHaJIn3a KOHKPETHBIX CUTYallUi.

OneHkKa «XOpoLIO» CTAaBUTCS NPU TBEPIAbIX 3HAHUAX paszfena IUCLUILUIMHBL,
00s3aTeNIbBHOM  JMTEpaTypbl, 3HAKOMCTBE C  JIONOJHUTEIbHOW  JIMTEPATYpPOH,
apryMEeHTHPOBAaHHOM HM3JIO)KEHUM MaTepuaia, YMEHUM MPUMEHUTh 3HAHUS JUIS aHaIHu3a
KOHKPETHBIX CUTYyalUH.

OneHka «yI0BIETBOPUTEIBHO» CTABUTCS, KOT/Ia CTY/IEHT B OCHOBHOM 3HAET pa3jieln
JTUCIUTUTAHBI, MOKET NMPAKTUYECKN TPUMEHUTH CBOM 3HAHUS.

OneHka «HeyI0BIETBOPUTEIBHO» CTABUTCS, KOT/Ia CTYJEHT HE OCBOUJI OCHOBHOIO
CoJIep>KaHMs MpeAMeETa U ¢1ab0 3HAET U3y4aeMbli pa3aes JUCIUILIMHBIL.
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7.3 OneHo4HbIE CPeACTBA AJISA NPOBEACHUS TEKYIIeH aTTecCTAlMHU
B nanHoM pasznesne nmpuBOASITCS 00Opasibl OIEHOYHBIX CpencTB. [TOTHBIN KOMIUIEKT
OIICHOYHBIX CPEJICTB MPUBOAUTCS B DOHJI€ OLEHOYHBIX CPEICTB.

Texkylmuii KOHTPOJIb IPOBOAUTCS B popMe:
-UHIUBUAYAIbHBIA YCTHBIA OMPOC

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

®opma Hpakrnuyeckunii | 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 C OTICPaTHUBHO H TeMaM
TeMaM TIOHATHS JUTEPATYPHBIMH | Ka4ECTBEHHO MPUIIATaloTCs
HCTOYHUKAMHU OTBEYATh Ha
MOCTaBJICHHBIE
BOIIPOCHI
Pedeparsr KonTpons 3HaHwMii OrneHka yMeHUs Ornenka Onenka Tembl
0 OTNPE/ICICHHBIM | pa3iuyaTh HaBBIKOB CIIOCOOHOCTH K | pedeparos
npobieMam KOHKpETHbBIE paboTsI ¢ CaMOCTOSITENIbH | MpUJIararTcs
TIOHATHS JUTEPATYPHBIMH | Oif paboTe u
NCTOYHHUKAMHU aHAIN3Y
JIUTEpaTypHBIX
HCTOYHHKOB
[Ipaktuueckue | CMBICT NOHSTHI: OnuceIBath U Hasbikamu: Ouenka Temsl paboT
(;1abopaTOpHBI | €CTECTBEHHOHAYYHOE | OOBSCHSTH OIIHCaHUA U CIIOCOOHOCTH MPUIIATraoTCs
€) 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 TeJL: MIOCTaBJICHHBIE
AIEKTPOMAarHUTHOE HEOECHBIX Tel U JIBIDKCHHE Ha
ToJie, BOJIHA, OTOH, | MCKYCCTBEHHBIX HEOCCHBIX TETHM | TPAKTHUYECKUX U
aToM, aTOMHOE SIIPO, | CITyTHHKOB 3€MJIH; | MCKYCCTBEHHBIX | JTaOOpPaTOPHBIX
HOHH3UPYIOLIHE CBOICTBA r'a3oB, CITyTHHKOB paborax 3amauu
W3ITy4YeHUs], TUIaHeTa, | XKHUAKOCTEH U 3eMJIi; CBOMCTBA | B
3BE3/1a, TAJIAKTHKA, TBEPJIBIX TEIT; Ta3os, apryMeHTHpOBa
Bcenennas; SNIEKTPOMATHUTHY | KUJIKOCTEH M Th PE3YJIBTATHI
9KOJIOTMYECKHE 10 MHAYKIINIO, TBEPJIBIX TEIT;
ACTIEKTHI pacrpocTpaHeHHe | JEKTPOMarHUTH
WCTIOIb30BaHUS SNIEKTPOMArHUTHBI | YIO HHIYKIIHUIO,
YTIEBOIOPOIHOTO X BOJIH; BOJIHOBBIE | PacIpOCTPaHEHU
CBIPBsI. 3HAHHE CBOIICTBa CBETA; e
CTPOCHHS KIIETOK, H3ITy9eHUE 1 3NIEKTPOMArHATH
OCHOBHBIX TIOTJIOIICHNE BIX BOJTH;
croco6oB CBETa aTOMOM; BOJIHOBBIE
pa3sMHOXKEHUS ¢dotoahdexr; CBOIICTBA CBETa;
OpraHU3MOB, VYcTanaBaMBaTh U3ITy4eHUe 1
CTaJuil OHTOTreHe3a | 3aBUCHMOCTb TOITIOLIEHUE
Ha IpUMepe CBOWCTB CBETa aTOMOM;
4eloBeKa, IPUYMH, | XMMUYECKHX ¢dotoahdexr;
BBI3BIBAIOIIIX BEIIIECTB OT YcTraHoBIIEHUS
HapyIICHUS B CTPOEHUS aTOMOB | 3aBUCHMOCTHU
pa3BUTHH 00pa3ylomux UX | CBOHCTB
OpPTraHU3MOB. XAUMHUYIECKHX XAUMHUYECKUX
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3HaHME cOCTaBa, 9JIEMEHTOB. BEIIECTB OT
ctpoeHus ¥ o0mux | OOBIACHATH CTPOCHHUS
CBOWCTB 3aBHCUMOCTh aTOMOB
BaKHEHIINX CBOWCTB BEIIECTB | OOpa3yIOINX X
KJIaccoB OT UX COCTaBa U XMMHYECKUX
HEOPTaHMYECKUX M | CTPOCHUS 3JIEMEHTOB.
OpPTaHUYECKUX kpuctauaeckd | OOBsicHeHUS
COEMHEHUI], X PELIETOK. 3aBUCHMOCTH
MCKYCCTBEHHBIX U OOBsICHATD CBOMCTB
CHHTETHYECKUX XHMHUYECKHE BEIIIECTB OT UX
HOJIUMEPOB. SIBJICHUS, COCTaBa "
CMBICT MIPOUCXOJISIINE B | CTPOCHHMS
€CTECTBEHHOHAYYHbI | IPUPOAE, OBITY KPHCTaJUINIECK
X 3aKOHOB 1 Ha UX PEIICTOK.
KITaCCHYIECKOM TIPOU3BOJICTBE. OO0BsicHeHUS
MEXaHWKH, OueHnBaTh XMMHYECKUX
BCEMHPHOTO BIIHMSTHHE SIBIICHUH,
TSATOTCHHUS, XHMHYECKOTO TIPOMUCXOISIINX
COXPaHEHMs SHEPIHH | 3arpA3HCHUS B IIPHPOJIE,
HAMITYJIbCA U OKpYXarollen ObITYy ¥ Ha
MEKTPHIECKOT0 cpeznsl Ha MIPOU3BOJICTBE.
3apsja, OpraHu3M OneHuBaHus
TEPMOAUHAMMKU, YCJIOBCKA U BIIMSHUA
3J'IeK'I'pOMaFHHTHOI>i APYTUeC XKUBBIC XHUMHYCCKOT'O
WHTYKIIHH, OPTaHM3MBI; 3arps3HEHUS
(hotoadpdexra; AHATM3UPOBATh U | OKPYXKAroIIei
KOJIMTYECTBEHHBIX OLICHUBATh cpenbl Ha
3aKOHOB XHMHH pas3iuIHbIC OpraHu3M
[epuommaeckmuit THIIOTE3BI YeJI0BeKa U
3aKOH TIPOUCXOKACHHUSA | APYTHE JKUBBIC
J..MenneneeBa JKU3HU Ha 3eMJie; | OpraHu3MBI;
BKJIaJI POCCUMCKUX U | TIPOBOIMTD aHanM3a u
3apyOeKHBIX oIUcaHie 0co0el | OLEHWBaHMS
YYCHBIX, OKa3aBIINX OOHOro Byaa 1o Pa3INIHbIX
HauOoJIbIee MOP(OJIOTHYECKO | THIOTE3
BIIMSIHUE HA Pa3BUTHE | MY KPUTEPHIO. MPOUCXOXKICHUS
€CTECTBO3HAHUS Omnmmiars XKHM3HHU Ha
TUIIOTE3bI OT 3emite;
Hay4HbBIX TEOPUH. | NMPOBEICHUS
Jenatb BBIBOIIBI OITHCaHUA
Ha OCHOBE ocobeil 0IHOTO
OKCIICPUMCHTAJIbH BUa 110
bIX JJAHHBIX. Mopdooruueck
IIpuBoauTs OMY KPUTEPHIO.
IIPUMEPBL, Ormuns
IOKa3bIBAKOIIHEC, THUITIOTE3BI OT
YTO: HAOMIOZGHNST | HAyYHBIX TEOPUIL.
1 DKCTIEPUMEHT Jenatb BBIBOIIBI
SIBIISTFOTCS Ha OCHOBE
OCHOBOH 17151 9KCIIEPUMEHTATb
BBIJIBIDKCHHS HBIX JIAHHBIX.
runotes u Teopui, | IpuBoauTs
TIO3BOJISFOT TIPUMEpBI,
TIPOBEPHTH TIOKa3bIBAIOLIHE,
HUCTUHHOCTH 4T0.
TECOPETHUIECCKUX Ha6J'II~0}IeHI/ISI )4
BBIBOJIOB, OKCIICPUMEHT
€CTCCTBCHHOHAYYH | ABJIAIOTCA
ast TeOpusl TaeT OCHOBOM /17151
BO3MOXKHOCTb BBIJIBIDKCHHS
OOBSICHSTD TUTIOTE3 U
W3BECTHBIE TEOpHH,
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SIBJICHUSI TIPUPOABI | TO3BOJISIOT
1 Hay4JHbIe (DaKThl, | MPOBEPUTH
TIPEZICKA3bIBaTh HCTHHHOCTB
elIle HEM3BECTHBIE | TEOPETUUECKUX
SIBJICHHS BBIBOJIOB;
€CTECTBCHHOHAYY
Hasl TEOpHs AT
BO3MOXKHOCTb
OOBSICHATD
W3BECTHBIE
SIBJICHUS
TIPUPOIBI U
Hay4HbIe (haKTHlI,
TIPEZICKA3bIBaTh
emre
HEU3BECTHBIC
SIBJICHHS
TectupoBanue | Kontponb 3HaHMi OueHka yMeHHs Ouenka Ouenka Bormpocet
TI0 ONPE/ICNICHHBIM | pa3nu4aTh HaBBIKOB CIIOCOOHOCTH MPUIIATaloTCs
npobsiemam KOHKPETHBIE JIOTHYECKOTO OTICPaTHUBHO H
MTOHATHUS aHaIu3a u Ka4eCTBEHHO

CHHTE3a NpHU
COMOCTAaBJICHUU
KOHKPETHBIX
THOHATHH

OTBEYATh Ha
MOCTaBJICHHBIE
BOIIPOCHI

IIpumepHbIe TeCTOBbIE 3aJaHUSA

no Qusuke:

1. IIpotiecchl, KOTOPBIE XapaKTEPU3YIOTCS OMPEEIEHHON TOBTOPSIEMOCThIO BO BpEMEHHU

1. BomHa

2. mepeMelieHue
3. KoJieOaHus
4. uMIynbC

2. BennunHa A B ypaBHeHuu S = ACOS(wt+ ;)

1. ammutyna

2. 4acToTta

3. mepemenieHue

4. nuKINYecKast 4acToTa

3. Benunna @ B ypaBHenun S = Acos(ot+¢,)

1. MakcumanbsHas QJICKTpOHHAA €EMKOCTE P-TIOAYPOBHA paBHA

1. ammuryna
2. yacrtorta
3. mepeMerieHne
4. nuKIn4Yeckas 4acToTa
10 XUMHUHU
1).2 2) 4,
3) 6; 4) 8.

2. DIEKTPOHHOE CTPOEHUE HEUTPATILHOTO aTOMa KeJie3a COOTBETCTBYET KOH(UTypauuu

a) 1s? 25°2p®3s23p°®3d°4s?;
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6) 1s% 25%2p°3s%3p°3d®;
B) 1% 25°2p°3s°3p°3d4s™;
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, 3anacarolas, 3alllUTHas!, CTPOUTENbHAS, 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.Jlunu el ¥ UX POJIb B )KU3HEEATCILHOCTH KIIETKU
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. CuJjibl 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
aTTecTaln 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 IS
(nndppepeHuMpPOBaHHBIN 3a4eT)

ARl A

IPOoBEeACHUA l'IpOMG)KyTO‘lHOﬁ aTrecrTranmu
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Mexannyeckoe aBrkeHne. MarepuanpHas Touka. Teno orcyera.
TpaekTtopus. [1yTe. [Iepememenne. CKOpocCTs.
PaBHOnEpEMEHHOE IPSIMOIMHEMHOE IBUKEHUE. Y CKOPEHHE.

CBobonHoe naneHue Ten. BiausHue ycKopeHHid Ha )KUBbIE OpraHU3MBI.
PaBHOMEpHOE NBUKEHME MO OKPY>KHOCTH U €ro XapakTepuctuku. [lepuos.



6. OTHOCUTEIBHOCTh MEXaHHUYECKOTO ABMKECHUS. CII0KEHUE CKOPOCTEH.

7. Tlpunarnun uHaepiuu. 3aKoHbsl HploTOHA.

8. JIBmxeHue Tena o ACHCTBHEM HECKOJIBKUX cril. CI0KEHNE BEKTOPOB.

9. Nmmynbc Tena. 3aMKHYTast CUCTEMA. 3aKOH COXPaHCHUS UMITYJIbCa.

10. bpoynogsckoe nsmwxkenue. Juddysus. Auddy3us B xxuBoit npupoe.

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

12. TepmoauHamudeckue napameTpsl. JlaBinenne rasa. J[aBienne atMocdepsl.

13. Temneparypa. Tepmoaunamudeckas mkaita KenpBuna.

14. BonsiHoit map B atMocdepe. AGCONMIOTHAS U OTHOCUTEINIbHAS BIIAYKHOCTh BO3/1yXa.

15. XapakTepucTuka *KUIKOTO COCTOSIHUS BellecTBa. biikHMi mopsiaox.

16. CmaunBanue. KamumsipHocts. Kanuisipabie siBIeHUS B OBITY, IPUPOE, OPTaHU3ME
YeNoBeKa.

17. Kpuctamnuueckue u amopdusie Tena. Kpucramnorpadus.

18. Ilepnonnueckwii 3axon .M. MennemneeBa

19. Kpucrannuyeckue pemietku. loHHas XUMUYECKast CBSI3b

20. YraeBogopoasl

21. Xumuueckre peaknuu U ux kraccupukanus. CKOpocTh XUMHUECKON PeaKIim

22. XUMHYECKUE UCTOYHUKH TOKA

23.IIpenenbHble U HETIPEACIbHBIE YTIIEBOOPOIbI

24.T'eneTnka 4enoBeKa

25. Cucrema KpoBOOOpAIICHUS YETTOBEKA

26. BeinenurenpHasi cUCTeMa ueioBeka. JprxarenpHasi CUCTeMa YeoBeKa

27.3peHue U CiIyX YejoBeKa

28. Bomubrii 6ananc u GyHKIIMH BOABI B OpTaHU3ME YEIIOBEKA

29. Butamunbl. bone3nu, oOyCIIOBICHHBIE BUTAMHUHHOW HEIOCTATOYHOCTBIO WM WX
U30BITOYHOCTHIO

30.T'opmonsl. Knaccudukanus u cBOHCTBa TOPMOHOB

31. dakTopsl BAUSAIONINE HA COCTOSIHUE 3]0POBbs

32. HacnencrseHuble 3a001€BaHUs

7.4.2. llpuMepHble 3a1a4u HA TU(PepeHIITUPOBAHHBII 3a4eT
1) KakoBa >kecTKOCTb MpPYXUHBI, €I rpy3 maccoi 10 Kr pactsrubaer npyxuny Ha 10
CM.
2) Kaxoii rpy3 HYXHO ToJiBecHTh K TpyxuHe kEcTkocThio 1000H/M, uTOOBI pacTaHyTh
ee Ha 20 cm.
3) I'py3 maccoit 3 kr pactaruBaer mpyxuHy Ha 5 cMm. Kakum nomkeH ObITH Tpys3,
KOTOPBIN PacTSHET MPYKUHY Ha §CM.
4) YkaxuTe, KaKoe BEIIECTBO SIBISETCS OKUCIUTENIEM, KAKO€ BOCCTAHOBUTEJIEM:
Cu + HNO3z = Cu (NO3), + NO + H,O  onpeaenute KO3(pOHUIMEHTHI METOIOM
AJIIEKTPOHHOTO OanaHca
5) YkaxuTe, KaKoe BEIIECTBO SIBISIETCS OKUCIUTENIEM, KAKOE BOCCTAHOBUTEIIEM:
NHs + Br, = N, + NH4Br onpenenurte ko3 puiimeHTs METOIOM JIEKTPOHHOTO OaniaHca
6) Hamummre ypaBHEHHE TMPOTEKAMOMICH pEaKIMK B MOJCKYJISIPHOM W HOHHO-
MoJekysipHoM Buje. O0bsicHUTE ToueMy oHa nporekaer? KapOoHart kamus + THApOKCHT
Oapust
7) Kakoil TWI KOBAJICHTHOM CBS3U — TIOJISIPHAs WM HEMOJSIpHAsT — B MOJIEKyJax
cnenyromux BemectB? CO,, H,O, H,S, Cl,0;, PCls? K atomam, kKakux 3JIEMEHTOB
CMEIIAFOTCS OOIIHE SJIEKTPOHHBIE Maphl B 3TUX MOJIEKYIax?
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8. JOIMOJIHUTEJIBHOE OBECHIEYEHUWE JUCIIUIIJIMHBI

IIpunoxkenue 1. Kparkmnii KoHCHeKT JJeKIMOHHBIX 3aHATHH

Hoepuas u mepmosoepHnas sHepeemuxa

SAnepHblli peakTop — YCTPOWCTBO, B KOTOPOM OCYLIECTBIISIETCS yIpaBisieMas
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 JII00OTO SIIEPHOTO pEaKTopa SBISIOTCSA: aKTHBHAs
30Ha C SJICPHBIM TOIUIMBOM, OKPYKEHHASI OTpa)kaTeleM HEWTPOHOB, TEIJIOHOCUTEIb,
CHUCTEMa PEryJIMpOBaHUsl IEMHOM peakiuu, 3aluTa, cucrema ymnpasieHus. OCHOBHOM
XapaKTEPUCTUKOM JIEPHOTO PEAKTOPA SBISETCS €T0 MOIIHOCTD.

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
anekTposHepruo. B otnmmume or TOC, paboTaromux Ha opranndeckoM Torutmse, ADC
pabotaet Ha siiepHOM ToruuBe (B ocHoBHOM 310 233U, 235U. 239PU).

Brusxcnuii u danvnuti Kocmoc

K rpynme OonpIIMX TUTAHET OTHOCSATCS ITUTAHETHl THTAHTHI U TUTAHETHl 3€MHOMN
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 MEHbIIe, ABWXKYyIIHecs BOKpyr CoyHIIA MO SJIUNTAUYECKUM OpOUTaM,
PacCIoJIOKEHHBIM, B OCHOBHOM, MeX 1y opoutamu Mapca u FOnutepa. Cambie ManeHbKUE
acTepoMIbl UMEIOT pa3Mep HECKOJIbKO MeHbIne 1 kM. Yucno Majibix MmiiaHeT ObICTPO
pacTeT HpU Mepexojie OT KPYIMHBIX K MEJIKUM, KOTOPbIE YK€ MOKHO CUHUTATh KPYHMHBIMU
METCOPUTHBIMU TEIIAMH.

3Be3npl B Hamed [amaktuke «Mieunbiit [lyTe» 00pa3yloT eAWHYIO 3BE3IHYIO
CUCTEMY W CTPYIIHUPOBAHBl B CPABHUTEIHHO TECHBbIE CKOIUIeHHs. Haumbonee spkue u
MaCCHUBHBIC 3BE€3/Ibl, a TaKkKe OOJBIIMHCTBO TYMaHHOCTEW M Hallla COJIHEUHAsl CHCTeMa
HaxXoJATCsl BOJIM3U TJIOCKOCTH, HO OYEeHb JaneKko oT neHtpa [amaktuku. 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
AJIEKTPOHHAS Tapa MOJHOCTHIO MPUHAJICKHUT OOJee IIEKTPOOTPULATEILHOMY aTOMY,
CTaHOBSIIEMYCS aHMOHOM. OCHOBOW JJIsl BBIJCIICHUS 3TOM CBSI3M B OTJCIbHBIA THII
CIY)KUT TO OOCTOSITEIBCTBO, YTO COCAMHEHHUS C TAaKOW CBSI3bI0 MOYXHO OIHMCHIBATH B
DIIEKTPOCTATHYECKOM  TPUONIKEHWH, CUUTash HOHHYK  CBsI3b  OOYCIIOBJIICHHOUM
MPUTSHKEHUEM  TOJIOKUTENIBHBIX M OTPULIATEIBHBIX HOHOB. B3aummoaeicTBUE HOHOB
MPOTUBOIIOJI0KHOTO 3HAaKa HE 3aBUCHUT OT HAMNpPABJICHUS, a KYJIOHOBCKHUE CHJIBI HE
00J1aJal0T CBOMCTBOM HACHIIIEHHOCTH. [103TOMY KaxAblii MIOH B MOHHOM COEIUHEHUU
NPUTSITUBAET TAaKOE YHCIO HOHOB MPOTHUBOIOJIOKHOTO 3HAKa, 4TOOBI 00pazoBaiach
KpHUCTAJUIMYECKasl pelIeTKa MOHHOTO TUIa. B MOHHOM KpucTaie HeT MojieKysl. Kaxpii
HWOH OKPY>KEH OIpECTICHHBIM YHUCIOM MOHOB JAPYroro 3HaKa (KOOPAMHAIIMOHHOE YHCIIO
noHa). MoHHBIE mTapsl MOTYT CYIIECTBOBAaTH B Ta3000pa3HOM COCTOSIHUM B BHUJE
MOJIIPHBIX MOJIEKYNI. B razoo0pa3znom coctossaur NaCl umeeT QUMONBHBIE MOMEHT
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~3-10%° Ki'M, 9T0 cooTBeTCTBYeT cMemennio 0,8 3apsia 9IeKTpOHA HA JUTHHY CBSI3H
0,236 um ot Na k Cl, . e. Na*®*CI°®",

Meramnudeckass CBA3b BO3HHMKAaET B pe3yJibTaTe YACTHYHOW JIEJIOKAIHU3AIUU
BAJICHTHBIX OJIEKTPOHOB, KOTOpPbIE JOCTATOYHO CBOOOJHO JBUXKYTCS B PpEIIETKE
METAJJIOB, AJIEKTPOCTATUYECKH B3aMMOJICHCTBYS C TOJOXKHUTEIBHO 3apsKEHHBIMU
noHamu. CHIIBI CBSI3M HE JIOKAJIM30BAaHBI M HE HAINpPABJICHBI, a JEOKAIU3UPOBAHHbBIC
AJIEKTPOHBI OOYCIIOBIMBAIOT BBICOKYIO TEIJIO- M AJIEKTPONPOBOIHOCTH. Bomopoanas
cBsa3b. Ee oOpa3zoBanue OOYyCIIOBICHO TEM, YTO B PE3yNbTaTe€ CUIBHOTO CMELICHUS
AIIEKTPOHHOW Tapbl K 3JIEKTPOOTPHUIATEILHOMY aTOMY aTOM BOAOPOJa, O0Jagaroniuit
3¢ (PEeKTUBHBIM TMOJOKUTEIBHBIM 3apsJI0M, MOXET B3aUMOJECUCTBOBATH C JPYTUM
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, HapUMeEp, B allETUIAIIETOHE M COMPOBOXKIACTCS 3aMBbIKAHUEM IIHUKIIA.

I'enemuxa

'enetuka — Hayka O HACIEJICTBEHHOCTH U M3MEHUMBOCTU. Hacredcmeennocms
OOBIYHO OMPEACIISIOT, KaK CIIOCOOHOCTh OPraHU3MOB BOCIPOU3BOAUTH ceOe Moa00HOe,
KaK CBOWMCTBO POAUTEIHCKUX O0COOEH mepenaBaTh CBOU NMPU3HAKU M CBOMCTBA MIOTOMCTBY.
OTHUM TEPMHUHOM OMPEIEISAIOT TAKKE CXOACTBO POJICTBEHHBIX 0CO0EH MEX Ty COOOI.

Y. JlapBuH OoTMeYas, 4TO MOTOMKH, KaK MPABHUIO, HE SBJISIOTCS TOYHOW KOMHEH
POIUTENBCKUX O0COOEH, Tak Kak Hapsay C HaCIEJACTBEHHOCThIO MM TMIPHUCYIIA
UBMEHYUBOCMb, KOTOPAs TMPOSIBISETCS B Pa3IUUMIX OTACIbHBIX OPraHOB, TPU3HAKOB WU
CBOICTB, HJIM KOMILJIEKCA UX Y IOTOMKOB 10 CPABHEHUIO C POAUTENIIMUA U POJICTBEHHBIMU
0co0sIMU.

3amaueld TEHETHKU SBISETCA U3Y4YEHUE TMepeladyd HACJIEeACTBEHHOCTH OT
poaurenei motomkam. [IpeeMCTBEHHOCTh MEXy MOKOJEHUSMH OCYIIECTBISETCS MyTeM
MOJIOBOTO, OECTIONIOT0 MJIM BETETATUBHOTO pa3sMHOXeHHs. [Ipu 1moioBoM pa3MHOXKEHUU
BO3HHUKHOBEHHE HOBOTO TMOKOJICHUSI MIPOUCXOJNUT B Pe3yJbTaTe CAUSHUS MAaTEPUHCKON U
OTIIOBCKOM TOJIOBBIX KJIETOK, TIOPTOMY IMOTOMKH HECYT MPU3HAKU OOEHX POJUTEITHCKUX
dopMm. IlonoBble KIETKH COCTaBISIOT HUYTOXKHO MAIyIO JIOJIF0 MHOTOKIETOYHOTO
opranu3Ma. OHU COaepKaT HACIe0CMBEEHHYI0 UHPOpMayuio COBOKYITHOCTb T€HOB €IMHUILL
HacleJICcTBeHHOCTH. HacneactBenHas uHGopMauus  onpejaenseT 4YeTKUM — MiaH
OHTOT€HE3a, B MPOIECCe KOTOPOTO Pa3BUBAIOTCI U (POPMUPYIOTCS CrielupUYecKue s
JTAHHOK 0COOW CBOMCTBA M MIPH3HAKH.

M. E. JlobamoB pnaer crnemyromiee omnpeaenenue: «HaciencTrBeHHOCThIO Ha-
3bIBAETCSl CBOMCTBO OpraHU3MOB OO€CleYMBaTh MaTepUaIbHyI0 W (PYHKIIMOHATBHYIO
MPEEMCTBEHHOCTh MEXIYy TMOKOJICHUSMH, a TakkKe OOYCIOBIMBATH CHEIU(PUICCKUI
XapakTep UHANBUYATHHOTO PA3BUTHS B OTIPE/ICICHHBIX YCIOBUAX BHEIIHEH CPEIIBIY.

Hapsiny ¢ TepMHHOM «HAcCJIeICTBEHHOCTb» B TE€HETHUKE MPUMEHSIOT TEPMHUHBI
«HACJIEIOBAHUE» U «HACIEAyeMOCTb». Hacnedosanuem Ha3bIBAIOT MPOIECC MEpenaydu
HACJIC/ICTBEHHBIX 33JaTKOB WJIM HACIIEJICTBEHHON WH(GOpMAIMH OT OAHOTO TOKOJCHUS
JIPYyromMy, B pe3yJbTaTe 4ero y MOTOMKOB (DOPMUPYIOTCS OMpeeiCHHbIE MPU3HAKU U
CBOICTBA, PHUCYIIHE POTUTEIBCKUM 0CO0sM. TepMUHOM «HACTIEAYEeMOCThY» 0003HAYAIOT
JIOJTI0 TEHETUYECKOH M3MEHUYUBOCTH B 00IIeH (heHOTUTNYECKONH N3MEHYMBOCTH IPU3HAKA
B KOHKPETHOM MOMYJISIIUK )KUBOTHBIX WJIM PACTCHUM.
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JlaGopaTtopHasi padora
Tema: U3yuyeHne 3aK0OHA COXPAaHEHHUS] UMITYJIbCA U PEAKTHBHOIO IBHKEHMSI.
Oo0opynoBanue: mnpuodOP AJIA JEMOHCTPAIUU 3AKOHA COXPAHEHHUSI HMITYJIbCA.
Heab: M3y4YuTh 3aKOH COXPAaHEHHUS MMITYJIbCA U €r0 NPAKTHYecKOoe IPUMeHeHue.
[TopsiioK BBIMOTHEHUST PaOOTHI:
1.Pacnionoxute cxaTyro NpyXuHY ¢ GUKCATOPOM MEXAY IIapuKkaMu Ha BbicoTe 50 cM
HaJl CTOJIOM C TIOMOIIbIO IITATHBA.
2. Otniyctute puxcaTop U U3MEPhTE PACCTOSIHUS, KOTOPHIE MPOJIETENN KaX bl U3
[IAPUKOB B TOPU30HTAILHOM HAIPaBJICHUH S; U Sp.

v 59 m
3. Halizute Maccy IapuKoB C IIOMOIIBIO BecoB. [IpoBEphTE COOTHOIIEHHE: — =— ,
59 Ty
4.ITponabmrosiaiiTe B I€MCTBUU IPUOOP ISl IEMOHCTPALIMK 3aKOHA COXPAHEHUS

UMITYJIbCa.
5.CnuemnaiitTe BBIBO/I.
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JINCT
M3MeHeHu pabouell yueOHOM mporpaMMBbl 10 AUCIUILTUHE
b.08 ECTECTBO3HAHUE

I[OHOJIHGHI/ISI N U3MCHCHUA, BHOCUMBIC B pa6oqu0 InporpaMmy 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

YTBepxkaeHa Ha 3aceIaHUU MPEAMETHOM (IIMKIOBOM) KOMHUCCUM MAaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX JUCHUILIMH TPOoToKod Ne 10 ot «19» anpens 2021 r.

»
3amecturens aupekropa no YP ¢uiuana (7% d— T.A. Pezynenko

3aBeayrolas cekropom oubamorexu unnana / 7 7 / JL.I". CokonoBa

P

VnskeHep-21eKTPOHUK (IPOrpaMMHO-HH(QOPMALIMOHHOE ///
/ P
obecnieueHue 06pa30BaTEIBLHOMN IIPOrPaMMEI) 7 . A.B. Cmeranun
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Peuensus
Ha yueOHyr nporpamMmy yueOHoH mucuuminabl 5J1.08 Ecrecro3uanue
s crnenpansuocty 38.02.01 Dwonomuka i Gyxranrepekuii yyer (o 0Tpacism)

Pabouas mnporpamma yuebuoil mucimmumael BJ1.08 EctecTBosHanme — paspaboTtana Ha OCHO
tpebopanuii (DenepanbHOro rocymapcTseHHoro obpasoBatensHOro crammapta (namee — @I'OC
NIPEBABIAEMBIX K CTPYKTYDE, CONEPKAHHMIO ¥ pe3yiabTarTaM ocBoeHms yuebnod aucumrmmbl BJL(
EcTecTBO3HAHME, B COOTBETCTBUH C PEKOMEHIAUMAMHA MO OPraHM3alHH MONYUSHUs CPeIHEro OOIueE
o6pa3soBaHus B MpeleNiax OCBOGHHS O00Da30BATEAbHBIX TIPOIPAMM CPENHEr0 NPOQECCHOHANBHO!
obpasosamuis Ha 6a3ze OCHOBHOrO obuIero oGpaszosanus ¢ yuetom Tpebosanuii @PI'OC no creunaibHOC
cpennero npodeccuonansHoroe obpasosanus (manee CIIO) 38.02.01 DxoHomuka W OyXranTepckud yu
(10 OTpacIAM), yTBEPIKACHHOrO MprKasoM Murnctepersa o6pasopauyis i Hayku Poccutickoli denepar
ot 05.02.2018 Ne69, sapeructprposan B Muniocte Poccnu 26.02.2018 Ne 5013728.

Pabouan nporpaMmMa sBISETCS 4aCThIO OCHOBHOH mpodeccroHabHON 00pa3oBaTebHOM MPOrpaMMbl
cooteercTur ¢ ®I'OC cpemnero (moanoro) obmero obpasosauns u ®PTOC mo cnemmamssocty CIl
38.02.01 Dxonomuxa u Gyxrantepckuil yuer (o oTpacism) no creumansHocTH «Byxrantepy. Pabou
nporpaMma y4eOHOM AMCUUIIAHGI HATIPABIIEHa Ha OCBOCHME 3HAHH! O (yHIaMEHTANLHBIX (u3nUYeCcKH
XUMHYECKHX ¥ OMOJIOPHMYECKHX 3aKOHaX W OPHHOUNAX, JEKAmMX B OCHOBE COBPEMEHH(
€CTECTBEHHOHAYIHOM KapTHHBI MUpa; Hauboee BaKHBIX OTKPBITHIAX, OKAa3aBIHX ONPEACIAIOIICS BIUsH!
Ha PA3BHTHE TEXHHKH M TEXHOJIOTHH; METOJaX HAayYHOTO O3HAHKS.

B nporpammy BKITIOYEHO COAEPIKaHHE, HATPaBICHHOE Ha (POPMMPOBAHHKE Y CTYIEHTOB KOMIIETCHIH
HeoOXomMMBIX I kauecTeHHOro ocsoeHms OIIOIL CIIO ua 6Gase ocHoBHoro ofimero odpasoBanus
noAyYeHUEM CPENHEro 00Miero o0pa3oBaHms; MPOrpaMMbl HOArOTOBKH KBalU(HIHMPOBAHHBIX padoyH
CHYIKALINX, OPOTPAMMBI IOJTOTOBKH CIIECLUAMICTOB CPEAHErO 3BEHA.

[MacrmopT nporpamMMbl 00OCHOBAHHO M TIONHO OTPAXKAET COACPIKAHKE NHCLMILIMHBI, €€ POIb U MECTO
MOATOTOBKE CHELAIKCTa CPENHEro 3BEHA, PACKPHIBAET LENH U 3ajadd yueOHOH AHCLWMIINH
Onpezenenst TpeOOBaHHWS K YMEHWSIM W 3HAHMSM CTYIEHTOB. B mporpamve onpefeneHs: (Gop:
TIPOBEACHHS, UENH, 3anauv y4eOHON [UCUMIUIMHGI, MPEACTABNEHLI MATEpHaibl Ul TEKyIeH
NPOMEKYTOUHON AaTTECTAUMKH. B NporpaMde pealu30BaHbl IHAAKTHYECKHME [PHHIUIBL OOYYeHH
LEJIOCTHOCTh, CTPYKTYPHOCTL, OTPKEHA B3aUMOCBS3b MEXKAY OTACIHbHBIMH DJJIEMEHTaMH CTPYKTYD!
yuteHbl Mexnpeametssie cBssu. Copepikanue padoueii mporpaMmbl YUeOHOH NHCUHILUIMHBL TOJHOCTS
cootBetcTBYeT Tpebosanusam PI'OC cpennero npoQeccHOHaNBHOrO 00pa3oBaHus MO CHEHHALHOC
38.02.01 Oxowommka u Oyxrantepckuil yuet (mo ortpacism). M3yueHme [aHHONH MHCUHIUIME
criocoGeTByeT 3hGEKTHBHOM ¥ KaueCTBEHHOMH MOATOTOBKE MOJIOABIX CHEHMAIMCTOB. TeMaTHUECKHMH Tl
¥ comepkaHue y4eOHOW OHCHHIUIHHBI PACKPHIBACT TNOCHEHNOBATENBHOCTb MPOXOWKIEHHS TC
COOTBETCTBYET yueOHOMY MJIaHy ¥ PaclipeNeNiCHHIO YacoB.

IlepedeHs PEeKOMEHAYEMON OCHOBHON H AOMOJIHUTENLHOH NUTEpaTypsl BIIIOHAET OOMIEAOCTYIHE
WCTOYHHKH, H3JaHHBIC B IOCIeNHee Bpems (He nospmee 5 ser). Ilepeunciennsie MHTEpHET — pecype
aKTyailbHbl ¥ IOCTOBEPHAL

Pabouast mporpamMma gHCLMIIMHBI  «EcTecTBO3HaHME» MOXKET ObITh PEKOMEHIOBAaHA .
HCHOMb30BaHuA B yd4ebHOM mpoiiecce MpH nonrotoBke mno cneuuanbroct 38.02.01 Skonomura
Oyxrantepckui y4eT (1o OTpacisaMm).
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Penen3ns
Ha y4eOHyI0 nporpammy y4e6Ho# aucumminnbl BJ1.08 EcrecrBosnanne
ars cneunanbHocth 38.02.01 Dxonomuxa m Gyxranrepcknii yuer (no orpacism)

Pabouas nporpamma yue6Hoi aucumnmnsl 5J1.08 EcrecTBo3Hanme paspaborata Ha ocHoBe TpeboBanmii
denepanbHOro rocyaapcTBEHHOro 06pa3oBaTENLHOrO craHnapra (nanee — ®I'OC), npeabABAfEMbIX K
CTPYKTYPE, COACPXAaHMIO M pe3yibTaTtaM OCBOEHMA yueOHOM aucumnamusl BJ1.08 EcrectBosnanue, B
COOTBETCTBHHM C PeKOMEHAAUMAMH NO OPraHH3aUMK MOMTYUEHHS CPEIHEro OBLIEro obpasoBanus B npenenax
OCBOEHHMA 00pa3OBaTENbHLIX MPOrPaMM CPeaHEro NpodeccHOHANBLHOro obpa3zoBanus Ha Gase OCHOBHOIO
obuero obpasosanus ¢ yuetom TtpeGopannii ®I'OC no creuUanbHOCTH CPEJHEr0  NPOPECCHOHANILHOTO
obpaszosanusa (nanee CI10) 38.02.01 Dkoxomuka Oyxranrepckuii yuer (Mo oTpacnsM), YTBEPHIEHHOIo
npukaszomM MunucrepcTBa o6pasoBanus u nayku Poccuiickoii Gepepaumn ot 05.02.2018 Ne 69,
3aperucTpuposal B Muxiocre Poccun 26.02.2018 Ne 501372,

Paboyast nporpamMma sBisSeTCs 4acTbLIO OCHOBHOM npotecconansHoil 06pazosatenLHoOl MPOrpaMmbl B
cooreTcTBHM ¢ PI'OC cpennero (monnoro) obuiero obpasosanmus u ®IOC mo cnermansiocty CIHO
38.02.01 Oxonomsika u Gyxranrepckuii yuer (o OTPacJisiM) 110 CreUnanbHoCTH «Byxranrepy.

Pabouas nporpamma yuebHOM AMCUMMUIHHEI HanpamjicHa Ha OCBOECHHE 3uauui O (DYHAAMCHTAIBLHBIX
(u3HYECKMX, XHMMYECKHX M GHONOrMYECKUX 3aKOHAX M MPHHLMIAX, JIEXKALUX B OCHOBE COBPEMEHHOM
CCTECTBEHHOHAYYHOH KapTHHbI MUPa; HaHGOMEe BAKHBIX OTKPHITHAX, OKA3aBIIMX OTIPEAENSIONIEE BAHSHHE HA
Pa3BHTUC TEXHMKH W TEXHOJIOTHH, METONAX HAYYHOro mMosHawus. B mporpammy BrmoueHo comepxanue,
HANpaBJIEHHOE Ha (POPMHPOBAHME y CTYAEHTOB KOMIETEHIHH, HEOGXOAMMBIX NS KAYECTBEHHOIO OCBOEHHS
OINOII CTIO Ha 6a3e ocHoBHOro obmero ob6pasoBaHus c nosydeHuem cpeauero obuero obpaszosanus;
TNPOrPaMMbI MOATOTOBKH KBATM(ULMPOBAHHBIX PabOUMX, CYKAUIMX, NPOrPaAMMb! MOANOTOBKH CTIEUMATHCTOR
CPEIHEro 3BEHA.

[Nacnopr nporpammbl 060CHOBAHHO M 110JHO OTPAKAET COMEPIKAHME AMCUMIIHHDI, c¢ pollb M MECTO B
MOArOTOBKE CMEUMANMCTA CPEAHETO 3BEHA, PACKPBIBAET LEH H 3a1a4n yuebHOM aucumnnmubl. Onpenenets
TPeOOBAHNA K YMEHHSM M 3HAHMAM CTYIeHTOB. TemaTUueckuii nian conepkaHHe yueOHONH AMCUHMILIMHBI
PACKpLIBACT NOCIEN0BATENLHOCT MPOXOMICHHS TEM, COOTBETCTBYET y4eGHOMY MuaHy M pacnpeiesicHHIO
4acoB. B nporpamme onpenenensi popma nposenenns, uein, 3anaun yuebHON AMCLMILIHHDI, NPEACTABICHDI
MaTepHaNbl JUIA TEKYWIEH W NMpOMEXyTouHON aTTecTauuu. B nporpamMme peanu3oBaHbl JHMAAKTHUECKHE
OPHHIKIIBL  ODYYEHHS: LENOCTHOCTb, CTPYKTYPHOCTB, OTPaXEHA B3aHMOCBS3b MEXIY OTICIbHBIMH
JNIEMEHTAMH CTPYKTYPbI, YHTEHBI MEXIIPEAMETHBIE CBA3H.

Conepxanue paboueii nporpaMmel yueGHOM AMCLMNNMHBI NOTHOCTBIO cooTBeTcTBYET TpeboBaHUaM
®r'OC  cpennero npodeccuonanshoro obpaszoBanus 1o cneuranbHoctH  38.02.01 DkoHomuka W
Oyxrantepckuii yuer (no orpacnsm). M3yueHue RaHHON AMCUMNANHBI cnocoberByet IhhexkTMBHONH M
Ka4YeCTBEHHOM MOArOTOBKE MOJIOJbIX CHIELHAIUCTOB.

Ilepeyens pekoMeHAYeMOH OCHOBHOH M AOMONHHTENLHOI JIMTEPATYPbl BKIIOHACT 00IEAOCTYNIHBIE
MCTOYHHMKH, H3NaHHBIC B nocneaHee Bpems (He nosmuee 5 ner). [lepeuncnennsie Murepuer — pecypebl
aKTyaJibHbl H JOCTOBEPHBIL.

Pa6ouas nporpamma aucumnnmubl «EcTecTBO3HAHMEY MOXET ObiTh PEKOMEHI0BAHA JUISt HCITONbL30BAHKUA B
y4ebHOM mpouecce npu noaroToske no cneuuanbHoctH 38.02.01 DxoHomuka u Oyxrantepckuii yuer (o
OTpaciaM).
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