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MMACIIOPT PABOYEM ITPOI'PAMMBI YUEBHOM JJUCHUILJIAHBI

1.1 O6sacTh npuMeHeHUs1 y4eOHOH NMPorpaMMbl

PaGouas nmporpamma y4eOHON mUCHUIUIMHBI «EcTecTBO3HAHUE» SBISETCS YaCThIO
OCHOBHOW MPOQeCCHOHANBHON 00pa30BaTEIbHON IMPOTPAMMOM B COOTBETCTBUH C
denepanbHBIM TOCYIApPCTBEHHBIM OOPa30BaTENbHBIM CTAHIAPTOM CPEIHETO (TIOJHOTO)
oOurero oopazoBanus u PegepaabHBIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIaPTOM
(mamee ®I'OC) mo crnenHaIbHOCTH CpeAHEro MpodecCuoHaIbHOr0 00pa3oBaHus (majee
CIIO) nnsa cneunanbHocTH 49.02.01 dusnyeckas KyapTypa

B ocHoBe yueOHOW aucHuIUIMHBI «EcTecTBO3HaHWE» JIEKUT YCTAaHOBKAa Ha
dhopmupoBaHue y 00ydyaeMbIX CUCTEMbI 0a30BBIX MOHATUH (GU3UKUA, XUMUHA U OMOJIOTHH U
IIPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHE MMpaA, a TaKKe
BBIPAa0OTKAa YMEHUW MPUMEHSATh TOJyYeHHBIE 3HAHUS, Kak B MPoQeCcCHOHATBHON
JeSITEIbHOCTH, TaK U JAJIs PEeIeHUs )KU3HEHHBIX 3a/1a4.

MHorve nOJOXKEHUS, pa3BUBAEMblE €CTECTBO3HAHHMEM, PACCMATPUBAIOTCA Kak
OCHOBAa CO3JaHUSI W UCIHONIB30BaHUS WH(DOPMANMOHHBIX W KOMMYHUKAIIMOHHBIX
texHonoruit (MKT) — omgHoro u3 HauOosiee 3HAYMMBIX TEXHOJIOTMUECKUX JOCTUKECHUIM
COBPEMEHHOU ITUBUIIN3AIUY.

B ecrecTtBo3HaHMM QOPMUPYIOTCS MHOTHE BUIBI IEATEILHOCTH, KOTOPHIE UMEIOT
MeTa mnpeAaMeTHbIN xapakrep. K HUM B mepByr0 oudepelb OTHOCSTCS: MOJEIUPOBAHUE
00BEKTOB M TIPOIECCOB, IMPUMEHEHHUE OCHOBHBIX METOJOB TIO3HAHUS, CUCTEMHO-
WH()OPMAIIMOHHBINA aHaIu3, (GOPMYIHNPOBAHUE THUIIOTE3, AHAIM3 W CUHTE3, CPABHCHHE,
00001IeHne, cucTeMaru3aiys, BBISIBICHHE MPUIMHHO-CICICTBEHHBIX CBSI3€H, MOWCK
aHaJIOTOB, yNpaBJeHUE 00bEKTaMH U IpolieccaMu. MIMEeHHO 3Ta AMCHUILIMHA TO3BOJISET
MO3HAKOMHUTH YYalIUXCS C HAyYHbIMH METOJAaMM TO3HAHUS, HAyYyUTh HX OTIUYATh
TUIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

EctecTBO3HAaHME WMeeT O4YeHb OOJBIIOE W  BCEBO3PACTAIOIIEE  YHCIIO
MEXAUCIUIUIMHAPHBIX CBsI3ed, MpUYEM Ha YpPOBHE, KaK MOHSATUHHOTO ammapara, Tak U
uHcTpymeHTapusi. Cka3zaHHOE IMO3BOJISIET paccMaTpuBaTh €CTECTBO3HAHUE KAaK MeETa
JTUCLUIUIMHY, KOTOpas MPENOCTaBIAeT MEXIUCIHUIUIMHAPHBIA S3bIK JUIS OMHCAHUSA
HAy4YHOU KapTHHBI MUDA.

N3ydyeHnne  ecrecTBO3HaHMSI B NPOQECCHOHANBHBIX  00pa30BaTENIbHBIX
OpPTraHU3aLUAX, PEATUIYIIUX 00pa30BaTENbHYI0 MPOrPaMMy CPEJHETo OOIIEero
obpazoBanusi B mpenenax ocBoeHus OIIOII CIIO na 06a3e OCHOBHOro OOIIEro
oOpa3oBaHusi, HUMEET CBOM OCOOEHHOCTM B  3aBUCUMOCTH  OT  Hpoduis
npodeccuoHanbHOTO 00pa3oBaHUs. OTO BBIPAXKACTCS B COACPKAHUHM OOydCHUS,
KOJINYECTBE YaCOB, BBIJCISEMbIX Ha U3yUYCHHE OTACNIbHBIX TEM MPOrpaMMbl, IIIyOHMHE UX
OCBOCHMS ydYallUMHCS, OObeME U XapakTepe MpaKTUYECKUX 3aHATUH, BHUAAX
BHEAYIUTOPHON CaMOCTOSTEIHHOU PabOTHI.

TeopeTudyeckue CBEJEHUS MO €CTECTBO3HAHUIO JOTMOIHSIOTCS MPAKTUYECKUMU U
1ab0paTOPHBIMU pabOTaMHU.

1.2 MecTto AUCHUIIIMHBI B CTPYKTYP€ NNPOrpaMmbl NOATOTOBKHU CII€ENINAJITUCTOB
CpE€aAHEro 3B€Ha

Hucuunnuna «EctecTBO3HaHMEe» BXOAUT B 0a30BbIM  Y4EOHBIM  LHUKI
(o6mreoOpa3zoBarenbHble JUCHUILIMHBI) IPOrPaMMBbl TOJTOTOBKH CHEI[UATUCTOB CPEAHETO
3BEHA.



1.3 He.]'ll/l " 3aJa9Y1 JUCHUIIJIMHbI - TpeﬁOBaHHH K pe3yjbTaTaM OCBOCHUS
AUCIHUILINHBI:

Conmepxannie TporpaMMbl  «EcTecTBO3HaHHWE» HANPaBICHO Ha JIOCTH)KCHHE
CIEAYIOLIUX Yeneu.:

- OCBOCHHE 3HaHUH O (GyHIAAMEHTAIbHBIX (QU3HUYECKUX, XUMHUYECKUX H
OMOJOTUYECKUX 3aKOHAX W TPHUHIMIAX, JIEKAIMX B OCHOBE COBPEMEHHOU
€CTECTBCHHOHAYYHOW KapTUHBI MHpA; HamOOJee BAXKHBIX OTKPBITHIX, OKA3aBIINUX
OTIpeeAIONIee BIUSHUE HA PA3BUTHE TEXHUKU M TEXHOJOTHM;, METOJax HaydyHOTO
TTO3HAHUS TTPUPOJIBL;

- OBJIAJICHUE YMEHUSMHU TIPOBOJIUTH HAONIONEHWsS, TUIAHUPOBATH M BBITIOIHSTH
OKCIICPUMEHTHI, BBIJIBUTATh TUIOTE3bl M CTPOUTH MOJACIH, MPHUMEHSATH TMOJyYCHHBIC
3HaHUA MO (PU3MKE, XUMUU U OUONOTUU NIl OObSICHEHUS SIBJICHUW U CBOWMCTB BEIIECTB;
MPAKTUYECKH HCIIONB30BaTh 3HAHUS 1O (u3uke, XUMUU W OWOJIOTHH; OIICHUBATH
JI0OCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POPMAITUH;

- pa3BUTHE TO3HABaTEIbHBIX HWHTEPECOB, HWHTEIUICKTYalbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Mporecce MPUOOPETeHHs] 3HAHWW W YMEHUW 1Mo (u3ukKe, XUMHH U
OMOJIOTUN C WCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB HH(OPMAIIMHM U COBPEMEHHBIX
MH(pOPMAIIMOHHBIX TEXHOJIOTHH;

- BOCMHTaHUE YOEKJICHHOCTH B BO3MOXXHOCTH IIO3HAHHUS 3aKOHOB TIPHUPOJIHI,
WCIIOJIb30BaHUS JIOCTHKEHUI B 00JIacTH (PM3UKH, XUMHH M OMOJIOTUU HA O1aro pa3BUTHUS
YeJIOBEYECCKON MUBIIIN3AINH; HEOOXOAMMOCTH COTPYIHUYECTBA B MPOIECCE COBMECTHOTO
BBITIOJTHEHUS 33124, YBOKUTEIBHOTO OTHOIICHHSI K MHEHHIO OMMTOHEHTA MPU 00CYKICHUU
mpoOJieM €CTeCTBEHHOHAYYHOTO COJIEP’KAaHUSI, TOTOBHOCTH K MOPAIbHO-ITUYECKOU
OIICHKE WCIOJIb30BaHUS HAYYHBIX JTOCTH)KCHHI, YyBCTBA OTBETCTBEHHOCTH 3a 3aIHUTYy
OKPYXKaIOIIIeH Cpebl;

- UCTIOJIb30BaHWE MPUOOPETECHHBIX 3HAHUM U YMEHUN I PEIICHUs TPAKTUUECKUX
3aja4 B IIOBCEIHEBHOM JKU3HH, oOecrmedyeHHus: Oe30MMacHOCTH COOCTBEHHOH JKH3HHU,
paloOHAJIBLHOTO TMPUPOIONOIL30BAHUS W OXPaHbl OKPYXKAIOIIEH Cpeabl, BO3MOXKHOCTH
MPUMEHECHHS 3HAHUW TIPpU pElIeHWH 3aJla4, BO3HHUKAIOIIHUX B  TMOCJIEIYIOMEH
poeCcCUOHANTLHOM NeITeTLHOCTH.

B mporpammy BKIIIOYEHO COJEp’KaHWe, HANpaBlieHHOE Ha (OPMUPOBAHUE Y
CTYICHTOB KOMITETCHIINH, HeoOxoauMbIx i kadecTBeHHOro ocBoeHust OITOIT CITO Ha
0a3e OCHOBHOIO 00IIero oOpa3oBaHMs C TOJYYEHHEM CPEIHEro OO0IIero odpa3oBaHUS;
MPOrpaMMbl  TIOJITOTOBKH  KBAJTU(UIIMPOBAHHBIX pabOYMX, CIYKalUX, MPOTrPaMMBbI
MOATOTOBKM crienranuctoB cpeanero 3seHa (IITIKPC, ITIICC3).

OcBocHue colepkaHus y4eOHOW NuCHUILINHBI «EcTecTBO3HAaHME» 00ecreynBacT
JTOCTIKEHUE CTYIEHTAMU CIETYIONINX PE3YIbTaTOB:

JUYHOCTIHBIX:

- YyBCTBO TOPJOCTH W YBXEHUS K HCTOPUU M JOCTIKEHUSM OTEYECTBEHHOMU
HAayKH, TPaMOTHOE TOBEJIeHHE B TPO(ECCHOHATBHOW MAESITEIILHOCTH W OBITY Tpu
oOpateHnu ¢ mprudOpaMu U yCTPONCTBAMU;

- TOTOBHOCTh K MPOJODKCHHIO OOpa30BaHMsI M TIOBBIMICHHS KBadU(UKAIIUU B
n30paHHON MPO(EeCCHOHANBHON JEATEIPHOCTH M OOBEKTMBHOE OCO3HAHHE POJIU
€CTECTBEHHOHAYYHBIX KOMIICTCHIINI B TOM;

- YMEHHE HCIOIh30BATh TOCTHKCHUSI COBPEMEHHOM HAYKH M €CTECTBEHHOHAYYHBIX
TEXHOJIOTHH sl TTOBBIIIICHUSI COOCTBEHHOTO MHTEIICKTYaJIbHOTO Pa3BUTHUS B BHIOPAaHHOM
poecCHOHaNBLHON NeATeTLHOCTH;



- YMEHHE CaMOCTOSTENIbHO [0OBIBaTh HOBBIE JIsi Ce0S €CTeCTBEHHOHAYYHBIE
3HAHUS, UCTIONIB3YA IS 3TOTO TOCTYIHBIE HCTOYHUKN MH(POPMALINN;

- YMEHHUE BBICTPAWBaTh KOHCTPYKTHBHBIE B3aHMOOTHOIIEHHS B KOMAaHIE IIO
PEIICHUIO OOIINX 3a]1a4;

- YMEHME YHOPABIATH CBOEW IIO3HABATEIBHOW JEATEIBHOCTBIO, IIPOBOIUTH
CaMOOIIEHKY YPOBHsI COOCTBEHHOTO UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMemHublx:

- UCIIOJIb30BAaHUE PA3JIMYHBIX BUJIOB IIO3HABATEIBHOMN NEATEIBHOCTH ISl PEILICHUS
€CTECTBEHHOHAYYHBIX 3aJ]1ad, MPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUS (HAOMIOICHHUS,
OIMCAHMSI, U3MEPEHNUs, DKCIIEPUMEHTA) JUIsl U3YUEHUS PA3JIMUHBIX CTOPOH OKPYXKAarOIEH
JIEUCTBUTEBHOCTH,

- UCIIOJIb30BAaHNE OCHOBHBIX MHTEJUICKTYaJIbHBIX ONEpalMi: IIOCTAHOBKM 3aJayH,
dopmMynupoBaHus ~ TMIOTE3, aHaJIM3a M CHHTE3a, CpaBHEHUs, 0000IIeHus,
CUCTEMATHU3alliM, BBISABICHNSA IPUYMHHO-CIEICTBEHHBIX CBA3€H, IIOMCKa AaHAJIOIOB,
(dbopmMynupoBaHUSl BBIBOAOB JJISI M3YyYEHHs PA3IUYHBIX CTOPOH HM3y4aeMbIX OOBEKTOB,
SBJICHUM M NPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTbh CTaJIKMBATHCSA B
npodeccruoHanbHol cdepe;

- YMEHHE TE€HEpPUpPOBaTb HAEH MU ONPEIENATh CPEACTBA, HEOOXOAMMBIE IS HX
peanusanuu;

- YMEHHE  WHCIONb30BaTb  pAa3JIMYHbIE  MCTOYHHKM Ul IIOJy4YEHUs
€CTeCTBEHHOHAy4YHOU HH(pOpMaINH, OLIEHUBATh €€ JOCTOBEPHOCTb;

- YMEHHUE aHATU3UPOBATh U MPEJCTABIATH HHPOPMALIMIO B PA3IINYHBIX BUIAX;

- yMEHHE NyONUYHO MNPEACTaBIATh Pe3ylbTaTbl COOCTBEHHOIO MCCIEJOBAHUA,
BECTU JIUCKYCCHUH, JIOCTYIHO M TapMOHHYHO codYeras cojaepkaHue U (opMbl
IpeaCTaBIsIeMOi HHPOPMALINH;

npeoMemmbix:

- c(OPMHUPOBAHHOCTb NPEJCTABICHUM O pOJIM U MeECTe EeCTECTBO3HAHMS B
COBPEMEHHOM HAy4yHOM KapTMHE MHpA; IOHMMAHME CYIIHOCTHM HaOII0aeMbIX BO
Bcenennoit siBneHui, pOIM €CTECTBEHHOHAYYHBIX IUCHUIUIMH B (OPMHUPOBAHHUU
Kpyrozopa M (pyHKIIMOHAIbHONH I'PAaMOTHOCTH 4YeJIOBEKa AJI PEIEHUs NPaKTUYECKUX
3aza4;

- BIAQJCHME  OCHOBONOJIATAIOIIMMM  E€CTECTBEHHOHAYYHBIMU  IIOHATHSIMU,
3aKOHOMEPHOCTSIMH,  3aKOHAMM WU TEOPUSAMH;  YBEPEHHOE  HCIIOJIb30BaHUE
€CTECTBEHHOHAYYHON TEPMUHOJIOTHMH U CUMBOJIMKH;

- BJIQICHUE OCHOBHBIMU METOAAMU HAyYHOI'O IO3HAHUS, UCIOJIb3YEMBIMU B HayKe:
HaOJI0ICHUEM, OITUCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;

- yMeHMsI 00pabarblBaTh pe3ylbTaTbl M3MEPEHUil, OOHapyXUBaTh 3aBUCHUMOCTb
MEXJy HCCIEAYEMBbIMU BEJIMYMHAMHU, OOBSACHATH IOJyYEHHBIE pe3ylbTaTbl U JAenarhb
BBIBO/IbI;

- ¢(hOpMUPOBAHHOCTb YMEHUS PelIaTh €CTECTBEHHOHAYUHBIE 33]1a4y;

- c()OPMHUPOBAHHOCTh YMEHHUS NMPUMEHSTh NOJTYUYEHHbIE 3HAHUS JUIsl OObSICHEHUS
YCIIOBUI TMPOTEKaHMsI €CTECTBEHHOHAYYHBIX SIBICHHW B MPUPOXE, MPOo(eccCHOHATbHOMI
cdepe u A TPUHATHS MPAKTHYECKUX PEHICHUH B TOBCETHEBHOW KHU3HH;

- c(OPMHPOBAHHOCTb  COOCTBEHHOM  MO3UIMM MO  OTHOLIEHUIO K
€CTeCTBEHHOHAY4YHOU MH(pOpMAIMK, IOJTy4yaeMON U3 Pa3HbIX HCTOYHUKOB.

1.4. IlepevyeHb MUIaHHMpPYEMBIX Ppe3yJbTATOB OOy4YeHHMs MO0 JUCHHUILIHHE
(mepeyennb GopMHUpPYeMBbIX KOMIIETEHIIHIA)



He npenycmorpenst

2 CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIUIIIUHBI

2.1. O6beM y4yeOHOH TUCHMILUIMHBI U BUAbI Y4eOHOIi padoThI

Bun yueOHoH paboThl

Oo6vem uacoe

MakcumaJjibHas yyeOHasi HArpy3Ka (Bcero) 108
Oo0s13aTe1bHAs ayIuTOPHAsi y4eOHasi Harpy3ka (Bcero) 72
B TOM YHCJIIE:
3aHATHS JIEKIITMOHHOTO THUIIA 38
MIPAKTUYECKUE 3aHIATHUS 24
1a00paTOpHBIE 3aHITHUS 10
CamMocTosiTeJIbHAsI padoTa 00y4yarierocs (Bcero) 36
[TpomexxyTouHasi arrectarus HNudbdepennup

OBAaHHBIN 3a4ET

2.2 CTpyKTYypa AUCHUNINHBI

KoanuecTBo
ayIMTOPHBIX YaCOB

CamocrosiTeibHast padoTa cTyleHTa (4ac)

HaumenoBanue
pa3/iesioB U TeM IMpakTnyeckue u
TeopeTuueckoe
Bcero JabopaTopHbIe
o0yueHue
3aHSITHS

Pa3ngen 1. Mexannka

32 10 10 12
Tema 1.1 Mexanuka

6 2 2 2
Tema 1.2 MonekynsapHas pu3MKa 1
TEpPMOAVHAMHUKA 8 2 2 4
Tema 1.3 DnexTponuHaMuKa

6 2 2 2
Tema 1.4. Ctpoenune aroMa U KBaHTOBAS
¢u3nka 6 2 2 2
Tema 1.5 DBonronus BCEIEHHON

6 2 2 2
Pa3zgen 2. Xumus

40 16 12 12
Tema 1.1 OCHOBHBIE TTOHATHS 1 3aKOHBI
XHUMHH 2 1 - 1




Tema 1.2 Tlepronndeckuii 3aK0OH

2 1 - 1
Tema 1.3 CtpoeHue BemiecTBa
4 1 2 1
Tema 1.4 Boma. PactBopsl
6 2 2 2
Tema 1.5 Xumuueckue peakuuu
2 1 - 1
Tema 2.1 Knaccuduxarus
HEOPTaHUUYECKUX COeTUHEHUI 3 2 - 1
Tema 2.2 MeTaisl ¥ HEMETAILITBI
5 2 2 1
Tema 3.1 YrneBogoponsl
5 2 2 1
Tema 3.2 Kucnopoacoaepxaiiye
OpraHUYeCcKHEe BEIIeCTBa 5 2 2 1
Tema 3.3 Azotconpeprkaiue
OpraHU4eCKUE COCAUHCHHUS 5 2 2 1
Tema 3.4 Xumusi 1 )KU3Hb.
XuMmus B ObITY 2 1 - 1
Pa3nen 3. Buosorns
36 12 12 12
Tema 1.1 Beenenue
6 2 2 2
Tema 1.2 Knetka
10 4 4 2
Tema 1.3 Opranuzm
8 2 2 4
Tema 1.4 Bun
8 2 2 4
Tema 1.5 DxocucTeMsl
6 2 2 -
Bcero no qucnuniauxe
108 38 34 36

2.3 Tematudeckuii JiaH u copep:kanue ydeoHoi gucuuniunsl 5/1.06 EcrecTrBo3Hanue




HaumenoBanue
pa3iesioB U TeM

NpeIycMOTpeHa)

Copnep:xaHue y4edOHOro MaTepualia, NpaKTHieckue padorsl,
caMoCTOsITeIbHAs padoTa 00yyaluuxcs, KypcoBas padora (ecau

Oone

qyaco

Ypos
eHb
ocBoe
HHSA

1

Paznen 1.
Mexanuka

32

Tema 1.1
Mexanuka

Conepxxanue yueOH

oro MmarepuaJja

Jleknuu

MexaHuveckoe
JIBHOKCHHE, €TO
OTHOCHUTCIIBHOCTb.
3aKOHbBI JUHAMHKU
Herorona. Cuiibl B
pUpoJe:
YIPYTOCTh, TPEHUE,
CHJIA TSKECTH.
3aKoH BCEMUPHOTO
TATOTCHHUS.
HesecomocTs.
Nwmrynse. 3akoH
COXpaHEHUS
UMIYIbCA U
peaKTHBHOE
JIBHOKCHHE.
ITorennuanbHas u
KHHETHUYCCKAs
9Heprus. 3aKoH
COXpaHEHUs
MEXaHUIECKOU
sHepruu. Pabora u
MONTHOCTh

1,2

MexaHn4deckue
konebanwust. [lepuon
M 4acToTa
KOJICOAHHMIA.
MexaHn4deckue
BoJIHEL. CBOMCTBA
BOJIH. 3BYKOBBIE
BOJIHBL. YJIBTPa3BYK
H €ro
HCTIONb30BaHUEC B
TEXHUKE U
MEJIUIIUHE

| IMpakTnyeckne (JIabopaTopHbie) 3aHATHS

1

Uccnenosanune
JIBHDKEHHS Teja IO,
IefCcTBUEM
MOCTOSTHHOM CHJIBI

N3yuenune 3akoHa
COXpaHECHHS
HMITyJIbCa U
PEaKTUBHOTO

JABUKCHUSA




Hsmepenus
JIMHEHKON B
ITAaHTEHITUPKYIIEM

W3mepenus
JINHEUKOH U

IITaHTCHIIUPKYIEM

CamocrosTenpHas padoTa 00yJIaroIIHXCst

1. CocrapneHne anropuT™Ma penieHns KuHeM
3ama4 no reme «KnHemarnka»

aTyeckux 3anad. Pemg

HHC

Tema 1.2
MonexynsspHas
¢usuka n
TepMOIHMHAMHKA

ConeprkaHue y4eGHOro Matepuaja

Jleknuu

OCHOBHbBIC
noaoxenus MKT u
HX OMBITHOE
000CHOBaHHE.
BpoyHoBckoe
JIBUKCHHE.
Huddyszus.
Pa3mepst u maccol
MOJIEKYJT 1 aTOMOB.
Kanunnspusie
SIBIICHUS.
TermmoeMKoCTb.
TennooOMeH.

3aKoHBI
TEPMOANHAMUKH.
TermoBkle
JIBUTATEIIN U OXpaHa
OKpY’Karomiei
cpensl. KITJI
TEIJIOBBIX
JIBUTATeNeit

1,2

| IIpakTuyeckne (J1a0opaTopHbie) 3aHATHS

1

Wsmepenue
BJIQXKHOCTH BO3/1yXa

Uzmepenue
MIOBEPXHOCTHOTO
HaTSDKCHUS

JKHJIKOCTH

CamocTositenbHas paboTa 00y4JaronIuxcs

1. CpaBHHATENFHBIN aHATN3 Pa3IMYHBIX TEMIIEPATyPHBIX KA.

Tema 1.3

ConeprkaHue y4eGHOro Matepuaja

Jleknuu




3HeKTp0ﬂHHaMHKa

DJNeKTpUYECKOe
B3aUMOJEICTBUE.
OneMeHTapHbIN
3apsia. 3aKoH
Kynona.
Husnexrpuueckas
MIPOHHUIIAEMOCTh
Cpenpl.
DIEeKTPOCTATUUECKO
e TIoe.
Hanps>xeHHOCTS.
[puniun
CyNepro3uLuu
oJieH.
I'paduueckoe
M300paKeHue
ANEKTPUICCKUX
noJiei

1,2

MarautHOe moJje
ITOCTOSTHHOTO
MarHuTa u
JNEKTPUIECKOTO
TOKa. MaruurHas
WHITYKITVSI,
MarHUTHBIN TTOTOK.
SBnenue
JJIEKTPOMarHUTHON
HHIYKIUH. 3aKOH
OMa aJ1s1 ygacTka
LICTTH

| IIpakTHyeckne (J1a60paTopHble) 3aHATHS

1

W3zyuenue 3akoHa
Oma 114 yuacTka
LenH

Nsyuenue sBieHus
JJIEKTPOMarHUTHON
WHIYKITUH

CamoctositenbHas paboTa 00y4JaronIuxcs

1. CpaBHUTENbHBIN aHATU3 DIIEKTPUUECKUX CBONCTB Pa3IUYHBIX

ITPOBOJITHUKOB

Tema 1.4

ConepxxaHue y4eOHOro MaTepuaja

Jleknuu




Ctpoenne aroma u
KBAaHTOBas Gu3nka

Kparkas ucropus
Pa3BUTHA
MpeACTaBICHUH O
MIPHUPOJE CBETA.
DNEeKTpOMarHUTHAS
MIPUPOAA CBETA.
3aBHCHMOCTD
MEXAY JJINHOM
BOJTHBI ¥ YaCTOTOU
ANIEKTPOMArHUTHOTO
M3ITydeHus. 3aKOHbI
OTpakeHUS U
MPEJIOMJICHUS CBETA.
dorosdpdexr u
KOPITYCKYJISIPHBIE
CBOMCTBA CBETA

CtpoeHue aTomMa u
€ro TUTaHeTapHas
Monenb. ['umoresa
ILranka.
Ilornomenue u
HCITyCKaHKE CBETa
atomoM. CTpoeHue
aTOMHOTO sifpa.
PangnoakTrBHBIC 2
M3ITyYEHUS U UX
BO3EHCTBHEC HA
JKHUBBIC OPTAHU3MBI.
OHeprus
pacIerieHust
aTOMHOTO sIIpa.
Snepnas
JHEPreTHKA

1,2

IIpakTHuyeckue (JiaGopaTopHbIe) 3aHATHS

1

Wcnonp3oBanne
dboroaddexra B
TEXHUKE

Hab6imronenue u
peTUCTpaIiH

SAPAKCHHBIX YaCTHUIL

CamocrosTenpHas padoTa 00yJaroIIHXCst

1. Dxonornyeckue mMpoOIEMBI, CBS3aHHBIE C UCIIOIB30BAHUEM SIICPHON
JHEPTETUKH

Tema 1.5
IBoJTIOIHSA
BCEJICHHOM

ConeprkaHue y4eGHOro Matepuaja

Jleknuu

Harmra 3Be3gnas 1
cHucTeMa —
lanakTuka.
BeckoneunocTs
Bcenennoii.
Iloustue o
KOCMOJIOTHH




OBOIIOIHS 3BE3I.
Oueprus ConHIa U
3BE3I.
IIpoucxoxxnexnue
CoHevyHo

CHUCTCMBI

1,2

| IIpakTnyeckne (J1a0opaTopHbie) 3aHATHSI

1

TepmosinepHslit
CHHTE3

CamocTositenbHas paboTa 00y4Jaronuxcs

1. Koncnekr «O0pazoBanne miaHeTHRIX cucteM. ColtHeuHast CHCTEMa»

Paznen 2. Xumusi |

40 |

Tema 1.1
OCHOBHBIE TOHATHSA

Conep:xaHue y4e0HOr0 MaTepHajia

Jleknuu

H 3aKOHbI XUMHH

1

IIpenmer xumumu.
BemecrBo. AToM.
Mornekymna.
XuMHuuecKuit
SNIEMEHT U (OpPMBI
€T0 CYIIeCTBOBAHUSI.
IIpocteie u
CJIO’KHBIC BEIIIECTBA.

CamocTositensHas paboTa 00ydJaronuxcs

1. Cucremaruyeckast IpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JUTEPATyphl, JONOIHUTENIBHON JIUTEPATyphl, C UCIOIb30BAHUEM
pEKOMEHIALUI PenoiaBaTesl.

Tema 1.2
IMepunoauyeckuii

ConeprkaHue y4eGHOro Marepuaja

Jleknuu

3aKOH

OTaensl CeHCOPHOM
CHCTEMBI.
OcHOBHBIE (QYHKLIINT
CEHCOPHBIX CHCTEM.
Knaccudukarus

peLenTOpOB.

CamocrositesnbHas paboTa 00y4aronuxcs

1. Cucremaruyeckast IpopaboOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JMTEPaTyphl, JONOIHUTEILHOM JINTEPATYPBhI, C UCIIOIb30BAaHUEM
pEeKOMEeHaLui IpenoiaBaTesl.

Koncnext: «Otkpsitie [leprommaeckoro 3akoHa U €T0 3HAUYCHHUE».
KoncnekT «CTpoeHne 3JIeKTPOHHOW 000JI0UKH aTOMa».

Tema 1.3
Ctpoenue BeuiecTBa

Conep:xaHue y4e0HOr0 MaTepHaja

Jleknuu

Ipupona
XUMHUYIECKOU CBSI3H.
KoBanenTtHast CBA3b:
HeMnoJsipHast U
nosisipHast. MonHast
cB13b. KatnoHs! n
AHHOHBI.
Metamnudeckas
cBs3b. Bogopoanast

CBA3b.

IIpakTuyeckne (J1adopaTopHbie) 3aHATHS

1

IIpupona
XHUMHUYECCKOM CBS3HU




CamocrosTenpHas padoTa 00yJIaroIIHXCst
1. Cucremarnueckast npopadOTKa KOHCIIEKT(B 3aHATHH, yueOHOM
JUTEPATyphl, JONOIHUTEIBHON IUTEPATyphl} C UCIIOIb30BAHUEM

pEKOMEHAANNN MTPETIOIaBaTelIs.

Tema 1.4 Boaa.

ConeprkaHue y4eGHOro MatepuaJja

PacTBoOpbI

Jleknuu

1 duznueckue u
XUMHYECKUE
CBOICTBA BOJIBI.
3arps3HATENH BOJBI
U CIIOCOOBI OUMCTKHU
BOJIBL.

duznueckue u
XUMHYECKUE
CBOMCTBa

PacTBOPOB.

| IIpakTnyeckne (J1a60paTopHble) 3aHATHS

1 Ormpenenenue
KECTKOCTH BOJBI

CamocrosaTenpHas padoTa 00yJaroIIHXCst

1. CucremaTmueckast mpopadboTKa KOHCIIEKTOB 3aHATHHA, yaeOHOH
JIMTEPaTypPhl, JOMOIHUTEIBHOM JINTEPATYPBI, C UCTIOIb30BAHUEM
PEKOMEH/IALINi peToIaBaTerIsl.

KoHcnekT « ArperaTHbie COCTOSHHS BOJIBI M €€ IIEPEXOJIbI U3 OJHOTO
arperaTHOrO COCTOSIHUS B JIPYTOE».

Tema 1.5

ConeprkaHue y4eGHOro Marepuaja

XuMHUYecKHe
peakuuu

Jleknuu

1 Xumudaeckas
peakuusa. CKopocTh
peaxuu u
(hakTopsl, OT
KOTOPBIX OHA
3aBHCHUT. TermoBoi
3P HEKT XUMHYECKOI
peaKuuu.
XuMHIECKOE
paBHOBECHE

1,2

CamocrosTenbHas padoTa 00yJaromuxcs

1. Cucremarmueckast mpopadoTKa KOHCIIEKTOB 3aHATHHA, yaeOHOH
JIMTEPaTypPhl, JOMOIHUTEIBHOM JINTEPATYPBI, C UCTIOIb30BAHUEM
PCKOMEHIANUH MPEToIaBaTeIsl.

Cocrasienue npe3eHTanuii: « TUIbl XUMHYECKOM CBSI3H», « THITBI
KPUCTAJUTNYCCKHUX PEIIETOK».

CocraBneHue IEKTPOHHBIX B ANEKTPOrpaduIecKux GopMys aToMOB
XHUMHUYECKUX IEMECHTOB.

Tema 2.1

Conep:xaHue y4e0HOro MaTepHaja

Jleknuu




1 Knaccudukarus
HEOpraHWYECKUX
COEIMHEHUH.
XuMuaeckue
CBOMCTBA OCHOBHBIX
KJIACCOB 2
HEOpraHNYECKUX
COEIMHCHUM B CBETE

TEOpUH
ANIEKTPOIUTHYCCKON
Kaaccudurkanus AUCCOUMaIN.
HEOPraHMUeCKHX | IIpakTuyeckne (J1a0opaTopHbie) 3aHATHSI
N 1 Xumudeckue
coeuHenHu CBOWCTBA KHCIIOT H
OCHOBAHHIA B CBETE
o4
CamocrosrenbHas paboTa 00yJaronuxcs
1. Cucremarmueckast mpopadoTKa KOHCIIEKTOB 3aHATHHA, yaeOHOU
JUTEPATypPhl, TONOIHUTEIBHOM JIUTEPATYPHI, C HCIIOTH30BaHUEM
PEKOMEHIANNH MPETo1aBaTesL.
Tema 2.2 CozeprxaHue y4eOHOro MaTepuaja 4
MeraJbl 1 Jlexknun
HeMeTAJLILL. 1 Mertamnsl. OOmue
CIoco0b1
MOy ICHHUS
MeTaIu10B. CIUIaBbL: ) 12
YEepPHBIC U I[BETHEIC. ’
Koppo3zus metamios
1 CTIOCOOBI 3aIIHTHI
OT Hee.
| IIpakTHyeckne (J1a6opaTopHble) 3aHATHS 1
1 OO0was
XapaKTeprCTHKA
MeTaintoB. O6mas
XapaKTepUCTHKA
IJIABHBIX TIOATPYIIIT
HEMETAJUIOB Ha
IIPUMeEpE TaJOTCHOB.
CamocrosTenpHas padoTa 00yJaroIIHXCst
1. Cucremarnueckas mpopaboTKa KOHCTIEKTOB 3aHITHH, ydeOHON
JUTEPaTypHl, NOMOTHUTEIEHON IUTEPATyPhl, C HCIIOIH30BAHUEM
PEKOMEHIaNN PeTo1aBaTels.
KoncniekTsl 1o TeMam: «OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKITUI», 1
«Baxneiinme coeJMHEHUS] METAJUIOB ¥ HEMETAJJIOB B TIPUPOJIE U
XO3HUCTBCHHOM JCATEIIBHOCTH YETI0BEKA»,
«3ammTa OKpyXKarommei cpebl 0T 3arPsA3HEHIS TSOKEIBIMHA METaJlIaMH,
COCIMHEHHUSIMH a30Ta, CEPBI».
Tema 3.1 CozeprxaHue y4eOHOr0 MaTepuaja 4

Jleknuu




1 IIpenenbubie u
HETIpe/IebHEIC
YIJIEBOJOPO/BL.
IIpumenenue 2 1
yIJIEBOJOPOJIOB B
OpraHUIECKOM
CHHTE3e.
| IIpakTnyeckne (J1a0opaTopHble) 3aHATHS 1
1 OOwmas
Yrnesogopoasl.
XapaKTepPUCTHKA
YIJIEBOJOPOIOB
CamocrosrenbHas paboTa 00yJaronuxcs
1. Cucremarrueckast mpopadboTKa KOHCIIEKTOB 3aHATHHA, yaeOHOH
JUTEPATYpPhl, JONOIHUTEIBHON JIUTEPATYPHI, C HCIIOIH30BaHHUEM 1
PEKOMEHIANNI IPeToIaBaTes.
Koncnekt «IIpupoHble HCTOYHUKH YITIEBOAOPOIOBY.
Tema 3.2 CozeprxaHue y4eOHOr0 MaTepuaja 4
Kucaoponcogep:kam_| Jlekuu
He OpraHuYyecKue 1 Crpoenne n
BellecTBa XapaxkTepHbIe
XHUMHUYICCKUC
CBOMCTBA CIIUPTOB, 2 1,2
KapOOHOBBIX
KHCJIOT M CIOXKHBIX
2(GUpOoB.
| IIpakTnyeckne (J1a6opaTopHble) 3aHATHS 1
1 CaoiicTBa u
MIPUMEHEHHUS
CIIHPTOB,
KapOOHOBBIX
KHCJIOT U CJIOXKHBIX
5(QHpOB.
CamocrosrenbHas paboTa 00yJaronuxcs
1. Cucremarmueckast mpopaboTKa KOHCIIEKTOB 3aHATHHA, yaeOHOH
JUTEPATYpPbl, TOMOJHUTEILHOW JIUTEPATYPHI, C HCIIOIb30BAHUCM
PEKOMEHIANNI TIPEeToIaBaTesL. 1
Cocrapnenue Tabnuibl «CTpoeHHE W XapaKTEPHBIE XUMHUYECCKHE
CBOWCTBA MPEJCTABUTENICH KHCIOPOACOJACPIKAIINX OPraHUICCKUX
COEUHEHUI»
Tema 3.3 Conep:kaHue y4ed0HOro MaTepHaJa 2
A3oTcoaep:kauiue Jlekuuu
OpraHnyeckKue 1 AMUHBI,
COeMHEeH NS aMUHOKHCIIOTEI,
6enkn. CtpoeHune u 1 1,2
OuosoruyuecKas
(dyHKITHS 6€IKOB
CamocrosaTenpHas padoTa 00yJaroIIHXCst
1. Cucremarmueckast mpopadboTKa KOHCIIEKTOB 3aHATHHA, yaeOHOU
JUTEPATypPHl, JOMOIHUTEIBHON JIUTEPATYPHI, C HCIIOIB30BaHUEM
PEeKOMEHIANNI IPeToIaBaTes. 1
Cocrasnenue Ta0nuipl «CTPOCHHE U XapaKTEPHBIC XUMHUYECKHE
CBOWCTBA MPEJCTABUTENICH a30TCOMCPKAIUX OPraHHYCCKUX
COEJIMHEHUI».
Tema 3.4 ConeprkaHue y4eGHOro Marepuaja 2

Jleknuu




1 XuUMUs ¥ OpraHu3M
Ye0BEeKa.
XUMUYECKHE
JJIEMEHTHI B
opraHu3Me 4ejoBeKa

OCHOBHEBIE 1 1,2
KI3HEHHO
HEOOXOIUMBIC
coeAuHEHUs: OCIKH,
S YIICBOMBI, XKHUPBI,
XumMus B ObITY BUTARTIIE]
CamocrosrenbHas paboTa 00yJaronuxcs
1. CucremaTmueckast mpopadoTKa KOHCIIEKTOB 3aHATHH, yaeOHOU
JUTEPATypPHl, TOMOJHUTEIBHON JIUTEPATYPHI, C HCIIOIH30BaHUEM
PEKOMEHIANNI TIPeToaBaTesL. 1
Koncniekt «Motomue u yuctsnue cpencrsa. [Ipasuna 6e3onacHoi
paboThI CO CpeACTBAMU OBITOBON XUMHM».
Joknan «Poib XUMHYECKUX SIIEMCHTOB B KH3HH PACTCHHI»,
«¥Ynobpenusi. XUMHUECKHE CPEICTBA 3aITUTHI PACTCHUH».
Pazgen 3.
36
buosaorus
Tema 1.1 BBenenue CozeprxaHue y4eOHOr0 MaTepuaja 6
Jlekuuu
1 Mertoibl HAy4HOTO
MTO3HAHUSA B
ouonorun. JXXupas
MPHUPOAA KaK OOBEKT
M3YYEHUsT OMOJIOTHH.
MeTtoast ’ 12
HCCIICIOBAHUS
YKUBOU IPUPOJIHI B
OHOJIOTUH.
Ornpenencane
KW3HHA U YPOBHHI
OpTaHU3AINH KU3HH
| IIpakTHyeckne (J1a00paTopHble) 3aHATHS 2
1 Kusas npupona kak
00BEKT U3yUSHUS
Ouostorumn
CamocrosTenbHas padoTa 00yJaronuxcs
1. Cucremarmueckast mpopaboTKa KOHCIIEKTOB 3aHATHHA, yaeOHOU
JUTEPATypPhl, JONOIHUTEIBHOM JIUTEPATYPHI, C HCIIOIB30BaHUEM
PCKOMEHIANUH MPETOoIaBaTeIsL. 2
KoncnekT «MeToAbI HCCIIeA0BaHMS XKUBOH MPUPOJIHI B OUOIOTHI»,
«EctecTBeHHOHAayYHAs KAPTHHA MHpPA B MIPAKTUYECKOW ACSTEILHOCTU
JIIONEN»
Tema 1.2 Knerka ConeprkaHue y4eGHOro Matepuaja 10

Jleknuu




Knerounas Teopus
CTPOCHHSA
OpTaHU3MOB.
CtpoeHue KJIETKU:
OCHOBHBIE
OpPTaHOMIBI 1 HX
¢dbysakun. Jlenenue
KJIETKH — OCHOBA
pocra, pa3BUTH U
Pa3MHOXXEHUS
OpPTaHU3MOB.
Buonoruueckoe
3HAYCHHE
XHUMHUYIECKUX
JJIEMEHTOB.
Heopranuueckue
BEIIIECTBA B COCTABE
KJICTKH.

Monekyna THK -
HOCHTEIb
HACJIEICTBEHHOU
nHdopManu

Heknerounoe
CTpOEHUE,
JKU3HEHHBIA UK 1
€ro 3aBUCUMOCTD OT
KJIETOYHBIX PopM
JKU3HU

Pasmuoxxenue
OpTraHU3MOB, €T0
(hOopMEBI 1 3HAYCHHE.
WupuBuayansHOe
pasBuTHe
MHOTOKJICTOYHOTO
opraHusma
(oHTOTEHE3).

1,2

| IIpakTnyeckne (J1a60paTopHble) 3aHATHS

1

Pasmuoxxenue
OpraHu3MoOB, €T0
(hOopMEI 1 3HAYCHHE.
WunuBuayansHoe
pasButTHe
MHOTOKJICTOYHOTO
opraHusma
(oHTOTEHE3).

Nsyuenue crpoeHus
pacTUTENBHON U
JKUBOTHOM KJIETKH




CamocrosarenbHas paboTa 00yJaronuxcs
1. Cucremarnueckast popadOTKa KOHCIICKTOB 3aHATHH, yueOHOM
JUTEPATYpPbl, TOMOJHUTEILHOW JIUTEPATYPHI, C HCIIOIh30BAHUCM
PEKOMEHIANNI TIPeToIaBaTeIs.
3anoHUTh TAOIHIBI 10 TeMaM: « XHUMHUYECKHE JIEMEHThI KICTKU»; 1
Coobmenne « Poib B KIIeTKE HEOPTaHMYECKUX U OPTaHMIECKUX
BEIIECCTB», «BHUpychl — BO30yauTEIM MHPEKIIMOHHBIX 3a00JICBAaHII»;
«Bupyc nmmynoznedunmra yenosexa (B1Y). [podunakruxa BUY-
uHdekun», «bakrepun»
Tema 1.3 Opranuzm | Conep:kanue yue0HOro MaTepuaJia 8
Jlekuuu
1 MHoroobpazue
opraauzmMoB. OOMeH
BEIIECTBOM U
SHEeprueu ¢
Oprxcuaromen 4 12
cpezoi Kax
HeoOxoanmMoe
YCIIOBHE
CYIIECTBOBAHUS
JKHUBBIX CUCTEM
2 HacnenctseHHocThb
1 M3MEHYHBOCTH —
CBOMCTBa
OpTaHU3MOB;
3aKOHOMEPHOCTH
HACJIC/IOBAHUS, | 12
ycTaHOBJIeHHbIE [
Menpenem u T.
Mopranom (Ha
mpuMepe
HACJIC/IOBAHUSA Y
YEJIOBCKA)
| IIpakTuyeckne (J1adopaTopHbie) 3aHATHS | 1
1 Opranusm —
€IIMHOE LIEIIOE.
MHoroobpazue
OpTaHHU3MOB
CamocrosTenpHas padoTa 00yJaroIIHXCst
1. Cucremarrueckast mpopaboTKa KOHCIIEKTOB 3aHATHHA, yaeOHOU
JUTEPATypPhl, JONOIHUTEIBHOM JIUTEPATYPHI, C HCIIOIB30BaHUEM
PEKOMEHIANNI TIPEeToIaBaTesL.
Koncnektsl: «HacnenctBennbie 60sie3HH 4en0BeKa, HX NPUYNHBI 1 >
npodunakTika», «CoBpEeMEHHBIC PEACTABICHUS O TCHE U TCHOME>.
Coo0menne «'eHeTn4yeckrne 3aKOHOMEPHOCTH CENIEKIUU», «Y YeHUE
H.W. BaBunoBa o meHTpax MHOTOOOpAa3Hs U TPOUCXOKICHHS
KyJIBTYPHBIX pacTeHU». «broTexHomorus, ee ToCTXeHu,
NCPCICKTHBEI PA3BUTHSI».
Tema 1.4 Bug CozeprxaHue y4eOHOr0 MaTepuaja 6
Jlekuuu




Bupn, ero xpurepun.
IMonynsuus —
CTPYKTypHas
€IMHULA HBOJIIOLUY. 2
Teopust sBoNIOLIMH
OpPTaHUYECKOTO
mupa Y. JlapBuHa

1,2

IIpakTnyeckne (J1a6opaTopHble) 3aHATHS

1

T'unoTe3sl
MIPOUCXOKICHUS
JKU3HH.
Venoxxaenne
JKUBBIX OPTIaHU3MOB
Ha 3emiic B
rpotecce
SBOJIFOIIUH.
AHTpOTIOTEeHE3 U
ero
3aKOHOMEPHOCTH.
JlokazarenpcTBa
POZICTBA YeJIOBEKA C
MJICKOTTUTAIOIIMMH

JKUBOTHBIMH.

CamoctositesnbHas paboTa 00yJaronuxcs

1. Cucremarnueckast npopadOTKa KOHCIICKTOB 3aHATHH, yueOHOM
JUTEPATyphl, JOMNOIHUTEIBHON JIUTEPATyphl, C UCIIOIb30BAHUEM
pEKOMEHaLuI IpenoiaBaTesl.

KoncnekT «I'MmoTe3sl MPOUCXOXKICHUS KU3HI».

«[losiBIIEHHE MBICIIUTENLHON NEATENBHOCTH M WICHOPA3AENbHON pedn».

Tema 1.5

IKOCHCTEMBI

ConeprkaHue y4eGHOro Marepuaja

Jleknuu

1

[Ipenmer u 3amaun
9KOJIOTHH: YICHUE
00 KOJIOTHYCCKUX
(dakTopax, yueHue o 2
coo0IecTBax
OpPTr'aHU3MOB, YUCHHE
o buocdepe

1,2

DKOJOTHYECCKUE
(axropsl,
0COOEHHOCTH X
BO3ICHCTBUS.

1,2

IIpakTuyeckne (J1adopaTopHbie) 3aHATHS

1

Nsyuenue
MIPUCTIOCOOIEHHOCT
U OPraHU3MOB K

cpene oOuTaHMs

HUTOTO:

108

2.4 Conepxxanue pa3ejaoB JUCHUINIMHBI
2.4.1 3ausaTHA JeKIHOHHOI0 THIIA




HaumenoBanue dopma TEKYILEro
Ne paznena Conepxanue pazgena
pazaena KOHTPOJIS
2 3 4

2 cemecmp




HaumenoBanue dopma TEKYILEro
Ne paznena Conepxxanue pazzaena
pazzena KOHTPOJIS
2 3 4

1 Paspgea 1. Mexanuka Mexannyeckoe aBmkenue, | P,V

ero OTHOCHTEIBHOCTb.

3aKOHEI IUHAMHAKHA

Herorona. (@370)131 B

pupoe: YIOPYroCTbh,

TpeHHe, CWiIa TDKECTH.

3akoH BCEMHPHOTO

TaroteHusi. HeBecoMoCTb.

Hmnynec. 3axoH

COXpaHCHHA HUMITyJIbCa U
PCaKTUBHOC JABUKCHHUC.

ITorennuanbHast u
KHHETHYECKast JHEPrusl.
3akoH COXpaHEHHUs

MEXaHUYCCKOH  JHCPIHH.
PaGora ®  MOIIHOCTE.
Mexanndeckue KojieOaHus.

[Tepuon )it JacToTa
KoneOaHui.
MexaHnndeckne BOJTHEI.

CBolicTBa BOJIH. 3BYKOBBIC
BOJIHBI. YJBTPa3ByK W €ro
HCIIOJIb30BAaHUE B TEXHHKE
n Meauiae. OCHOBHBIC
monokeauss MKT m mx
OIIBITHOE 000CHOBaHHE.
BbpoyHoBckoe  nmBHMXKEHHE.
duddysus. Pasmepsr wu
MacChl MOJICKYJI U aTOMOB.
Kammmisspaele  siBIeHwUS.
TermmoeMKkoCTb.
TennooOmeH. 3aKOHEI
TEPMOJTUHAMUKH.
TemoBble ABUTATEH U
oxpaHa OKpY’KaroIein
cpeasl. KIIJ[ TemmoBbIx
JBUTATCICH

DnexTpudeckoe
B3aMMO/ICICTBHE.
DneMeHTapHBIH 3aps.
3akoH Kynona.
Jusnekrpuueckas
MIPOHUIIAEMOCTb CpebIL.
DJIEKTpOCTaTHIECKOE

oJe. HanpsixeHHoCTb.
[Ipunuun  cynepno3uuuu
noJieH. I'padmueckoe
n300paxeHne
AIEKTPUUYECKUX ToJiei.
MaruautHoe oJie

IMOCTOAHHOIO MarHura H
QJICKTPUYCCKOI'O TOKa.
MarnauTtHas HWHAYKIOWA,




HaumenoBanue dopma TEKYILEro
Ne paznena Conepxanue pazgena
pazzena KOHTPOJIS
2 3 4
2 Paszgen 2. Xumusa [Ipenmer xumun. | P,Y
Bemectgo. AToM.

Monekyma. XUMHUYECKUU
NIeMeHT ¥ (OPMBI €ro
cymectBoBanus. Ilpocteie
W CJOXHBIC  BEIICCTBA.
OTKphITHE

Ilepuoauueckoro 3akoHa.
[lepuoanueckass cuctema
XUMHYECKUX DIIEMEHTOB [[.
W.MennenceBa. 3HaueHHUC
Ilepuoanueckoro 3akoHa u
[lepuoanueckoil cucTeMsl
XHMHYECKHUX  DJIEMCHTOB
JI. . MenneneeBa s
pa3BUTHS HayKH u
MMOHUMAHHMS  XHMHUYECKOU
KapTUHBI MHUD.
KopanentHas CBSI3b:
HEToJIsIpHasl W TOJIsIpHAs.
Honnas cBs3p. Karnonsr u
aHuOHBI. MeTammaeckas
CBsi3b. BonmoponHasi CBS3b.
Bona B mpupoze, ObITy,

TEXHHUKE u Ha
TIPOU3BOJICTBE.

dmnyeckne u
XUMHYECKHE CBOICTBa

BOJBIL. 3arps3HUTENN BOJBI
A CHOCOOBI  OYHCTKH.
XKectkass Boma w®m ee
ymsardenue. OmnpecHeHue
BOJIBI. ArperaTHbIe
COCTOSIHUSI BOJBI U €€

nepexonspl U3 OJTHOTO
arperatHoro COCTOSIHHS B
Zpyroe. Ionsitue 0
XUMHYECKON peaKIuu.
Turst XHUMHUYICCKUX
peaKIui. CxopocThb

peakuu U (paxkTopHl, OT
KOTOPBIX OHA  3aBHCHUT.

Tennosoit addekr
XUMUYECKOH peakiuu.
XUMHYECKOE pPaBHOBECHE.
OKCH B, KHCIIOTEHI,
OCHOBaHH, COJTH.
XuMHU4eCKre CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOpPraHUIECKUX
COCTMHEHUIN B CBETE
TEOpUU

3HCKTp0HI/ITI/I‘leCKOﬁ




HaumenoBanue dopma TEKYILEro
Ne paznena Conepxanue pazgena
pazzena KOHTPOJIS
2 3 4
3 Pasnea 3. Buoaorus Buomorus — | T,KP, ¥

COBOKYITHOCTH ~ HAayK O
JKUBOW Tmpupoae. MeTomsl
HAyYHOTO  T[IO3HAHUSA B
ouonorun. XKusast nmpupoaa
Kak  OOBEKT  W3yYCHHUS
Omonorumy. Mertonsr
HCCIICIOBaHUS KUBOU
mpupoasl B OHOJNOTHH.
Onpenenenue xu3HU (C
MIPUBJICYCHUEM MaTepHuaa
U3 pazneioB (QU3UKH H

XMMUN). YpoBHU
OpraHu3aIluu KU3HH.
HUcropus U3yUYCHHS
KIIETKH. OCHOBHEBIE
10JIOKEHUS KJIETOYHOMU
TEOPHHU. Kierka —
CTPYKTYpHO-
(hyHKIIMOHATHHAS

(’meMeHTapHas) eAuMHUIA
*u3Hu. CTpoeHHe KIICTKH.
OCHOBHBIE  CTPYKTYpHBIE
KOMITOHEHTBI KJICTKU
3YKapHOT. Knerounoe
sapo.  DyHKUMA  sApa:
XpaHeHHE,
BOCIIPOU3BEICHUE u
nepenaya HacJeJICTBEHHOM
WHOOPMALINH,  PETYIALIL
XAMHAYECKOH  aKTUBHOCTH
kinetkn.  CTpyktypa U
GbyHKIMN XpOMOCOM.
AyTOCOMBI U TOJIOBBbIE
XPOMOCOMBI.
Bbuonoruueckoe 3HaueHHE
XUMHUYECKUX  DJIEMEHTOB.
Heopranunueckue
BEIIECTBA B COCTaBe
KIeTkd. Poib BOABI Kak

pacTBOpHUTENSA u
OCHOBHOTO  KOMITOHEHTA
BHYTpCHHEU cpezsl
OpPraHu3MOB. YTJIEBOJBl U
B197000201031 B KJIETKE.
CtpykTypa u
Ouonoruueckue  (PyHKIHH
0eJKOB. Crpoenue

HYKJICOTHIOB H CTPYKTypa
HOJIMHYKJICOTUIHBIX Ieneit
JHK wu PHK, AT®.
Bupycel n Gakrepuodarm.
Heknerounoe  ctpoenue,




Ne paznena

HaumenoBanue dopma
Conepxanue pazgena
pazzena KOHTPOJIS

TEKYIIETO

1

2 3

4

ITpumeuanue: T — TectupoBanue, P — Hanmucanue pedepara, ¥ — ycrHbIit onpoc, KP — koHTponbHas paboTa

2.4.2. 3aHATHSA CEMUHAPCKOIO THUIIA

— HE MPeyCMOTPEHbI

2.4.3. llpakTnuyeckue 3anaTus (JlaboparopHblie 3aHATHA)

HaunmenoBanue
pasznena

HanMenoBaHue npakTudeckux (J1abopaTopHbIX) padboT

®dopma
TEKYIIETO
KOHTPOJIS

2 cemecmp

1. |Pa3men 1.
Mexanuka

HccnenoBanue ABMKEHHUS TeJa MO AEHCTBUEM ITOCTOSSHHOU
cunbl. UM3yueHue 3akoHa COXpAaHEHHS HUMIIYJIbca H
PEaKTUBHOTO JBIKEHHUs. M3MepeHHe BIIa)KHOCTH BO3IyXa.
W3mepenne  MOBEPXHOCTHOTO  HATSDKEHHUSI  JKUJIKOCTH.
N3yuenne 3akona Owma st ydactka unenu. M3yuenue
SBJICHUSI DJEKTPOMATHUTHOM WHAYKUUU. Hcnonb3oBaHue
dotorddexra B TexHuke. Habmromenwe u perucrpanuu
3apsKEHHBIX YacTull. TepmosiaepHbli cuHTe3. M3Mepenus
JIMHEHKON M IITaHTCHIIUPKYJIEM.

IP, ¥, JIP, T

2. |Pazpen 2. Xumus

IIpupona xumuyeckord CBs3M. XUMHUYECKHE CBOMCTBA
KUCJIOT U ocHOBaHMi B cBere TOJI. Obmast XapakrepucTiKa
metayuioB. OOmIas XapakTepUCTHKA IVIABHBIX IOATPYII
HEMETAJJIOB Ha npuMepe raJIOr€HOB. Ob6mas
XapakTepUCTUKa yIIIeBofoponoB. CBOMCTBA M NMPUMEHEHUS
CIHUPTOB, KapOOHOBBIX KHCIOT U CJIOXKHBIX 3(HUPOB.
OrnpeneneHne KeCTKOCTH BOJIbI.

IIP, V¥, KP, JIP,
T

3. |Pa3zgen 3. buosorus

XKuas nmpupoma Kak OOBEKT H3ydeHHUs OHOJIOTHH.
PasMHOXeHue opraHu3moB, ero ¢GopMbl U 3HAYCHHE.
WHauBuayanbHOE pPa3sBUTHE MHOIOKJIETOYHOIO OpraHu3Ma
(ontorenes3). OpranusmM — enuHoe 1enaoe. MHoroodpasue
opranusmoB. I'mnoressl IIPOUCXOXKACHHUS YKU3HU.
VYciokHeHue JKMBBIX OpPraHM3MOB Ha 3emiie B Ipoliecce
IBOJIOLMHU. AHTPONOre€HE3 W €ro  3aKOHOMEPHOCTH.
JlokazarenbCcTBa POJACTBA YEJIOBEKA C MIEKONUTAIOLIMMU
JKUBOTHBIMM. [3ydeHne CTpoeHUs pacTUTEIBbHOM U
KUBOTHOM  KJIETKU.  V3yueHume  mpUCTIOCOOIIEHHOCTH
OpPTaHM3MOB K cpejic 0OUTaHus

I1P, T, JIP

Ilpumeuanue: IIP- npaxmuueckas paboma, JIP- nabopamopnas paboma; T — mecmuposanue, P —
Hanucanue pepepama, Y — ycmuuwiii onpoc, KP — koumponvnas paboma




2.4.4 Conepxanne camocToaTeabHoii padorel (IlpumepHass TemaTHka
pedeparoB)

Ilo ¢uzuke

1 . Metposnorus B nmpodeccuu

2 ®usuka B npodeccun (3HaueHue GU3NKKU MpU 0CBOSHUHU MTPOdeCcCrun)

3. IlorpemHocT! U3MEepEHUi

4. CKOpOCTH B IPUPOAE U TEXHUKE.

5. lanuneo l'anuiieit — ocHOBaTENbh TOYHOTO €CTECTBO3HAHUS

6. 3HaueHune OTKphITH [ anunes

7. Ucaak Hpl0TOH — co3/1aTenb KI1acCu4eckon (pu3nKu

8. Cuiibl B IPpUPOJIE U TEXHUKE

9.¥VnpTpa3ByK UM €ro UCHOIb30BAHUE B MEAUIIMHE U TEXHUKE

10.PagunoakTHBHBIE U3JIYYEHHS U UX BO3JCHCTBUE HA )KUBBIE OPTraHU3MbI
Ilo xumuu

1.BaxkHeiime coeIMHEeHNS] METAJJIOB U HEMETAJIJIOB B MPUPOE U XO3SICTBEHHOM €S TETbHOCTH
4eJloBeKa

2. IlpupoaHbie ICTOYHUKHU YTJIIEBOAOPOIOB

3. BaxkHeimme coeIMHEHUs] METAJIJIOB U HEMETAJJIOB B IIPUPOZE U XO35HCTBEHHOU
NEeSATEIbHOCTH YEJIOBEKA

4. Kpucraminueckue peieTky BEMIeCTB ¢ Pa3IMYHbIMUA BUIAMH XUMHAYECKOM CBS3HU
5. Ponb B KJI€TKe HEOpPraHMYECKUX U OPraHUYECKUX BEIIECTB
I1o 6uonozuu

1.Bupycbl — B030ynuTenu nHOEKIIMOHHBIX 3a00JICBaHHI

2.Bupyc nmmynoneduimra yenoseka (BUY). [Ipodpunakruka BUY-unpexnun

3. 'eHeTMYEeCKUE 3aKOHOMEPHOCTH CEJIEKIIUU

4.Yyenue H.W. BaBuiioBa o neHTpax MHOTooOpas3usi U MPOUCXOXKACHUS KYIBTYPHBIX PaCTCHUN
5.I'unote3pl MPOUCXOKACHUS >KU3HU

6.I'moGanbHbIe n3MEHEeHUs B Obuocdepe 1o BAUSHUEM JIeATeIbHOCTH YeI0BeKa

2.4.5 Tlepeyennb yueOHO-METOAMYECKOT0 oOecneyeHusl JJIsi CAaMOCTOSITEILHO
padoThHI 00y4aIOIIUXCH MO AUCIHUIINHE

CamocTrosTenpHas paboTa ydaliuxcs SBISETCS BakHeHmied (opmoit ydeOHO-
BOCIHUTATEIBHOTO MpoIecca.

OcHOBHasi TeJIb CAMOCTOSITENILHOM pa0OThl TpPU W3YYCHHH JTUCIUIUIMHBI —
3aKpenUTh TCOPETHUYECKUE 3HAHMS, MOJYYCHHBIC B XOI JICKIIMOHHBIX 3aHATHHA, a TaKXKe
chopMHUpPOBaTh MPAKTUYESCKUE HABBIKK MOJTOTOBKU B OOJIACTH €CTECTBO3HAHMSI.

CamoctosaTenbHass paboTa ydamuxcs B IMPOLECCE OCBOCHUS JIUCHMILIMHBI
BKJIFOYAET:

- I3y4EHUE OCHOBHOM U JIOTIOJTHUTEBHOM JIUTEPATYPHI 110 TIPEAMETY;

- U3y4eHHe (KOHCIIEKTHPOBAHHWE) BONPOCOB, BBI3BIBAIOIIMX 3aTPYIHEHUS TPU UX
W3YYCHHH,

- paboTy € ANEKTPOHHBIMH YUYESOHBIMHU PECypCaMu;

- I3yYEHHUE MATEPUaJIOB MEPUOINICCKON TeYaT, HHTEPHET PECYPCOB;

- IOATOTOBKY K TECTHPOBAHUIO;

- MOJITOTOBKY K MPAKTHYECKUM U JIA0OPATOPHBIM 3aHSATHUSIM,

- BBITIOJTHEHHUE JIOMAITHUX 3aJaHHM.



HaumenoBanue paznena,

IlepedeHp yaeOHO-METONMIECKOTO O0CCIICUCHUS TUCITUTIIINHBI 10

TEMBI BBIITOJTHEHUIO CAMOCTOSATEIILHON paboThI
Pasznen 1. dusuka
Tuxomupoa C. A. @usuka. 10 k1. : yueOHuk. bazoBblii u yrmyOneHHbII
1 Mexanuka

ypoBHU / Tuxomuposa C. A., SIBopckuii b. M. - M. : Muemo3uHa,2015. - 312
c. - (PI'OC).

2 MonekynspHas QUMK

U TCPMOJAHAMUKA

Tuxomupora C. A. ®uzuka. 10 k1. : yaeOHuK. ba3zoBwiil 1 yriryOaeHHBINA
ypoBHU / Tuxomuposa C. A., SIBopckuii b. M. - M. : Muemo3uHa,2015. - 312
c. - (PIrOC).

3 DeKTponruHAMHKA

Tuxomupoa C. A. ®uzuka. 11 k1. : yueOnuk. ba3oBeiii 1 yrmyOaeHHBIN
ypoBaE / Tuxomupona C. A., SBopckwuii b. M. - M. : Muemo3una, 2015. - 319
c. - (Proo).

4 CtpoeHue atoMa u
KBaHTOBas (pu3uKa

Tuxomupora C. A. ®uzuka. 11 k1. : yueOHUK. ba3oBbIi U yITyOIeHHBIH
ypoBHH / Tuxomuposa C. A., SIBopckuii b. M. - M. : Muemo3uHa, 2015. - 319
c. - (PI'OC).

5 DBOIONHS BCEICHHOM

Tuxomupora C. A. ®uzuka. 11 k1. : yueOHUK. ba3oBbIi U yITyOIeHHBIH
ypoBam / Tuxomupona C. A., SABopckwuii b. M. - M. : Muemo3una, 2015. - 319
c. - (®roo).

Pasznmen 2. Xumuns

OCHOBHBIC IOHATHS U
3aKOHbI XUMHH

EcrectBo3nanue. 11 xnacc. bazoBsiit ypoBens: yue6Huk / O. C.
T'a6puemnsa, U. I. Octpoymos, H. C. Ilypsimesa u ap. — 2-¢ u3., ucap. — M. :
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

T'abpuemsta, O. C. Xumus : y4eOHHK I CTYICHTOB OOpa3oBaTeIbHBIX
yupexaenuii CI1O / O. C. I'abpuensn, U. I. Octpoymos. — 12-e u3na., ctep. —
M. : Akanemus, 2014. — 336 c. : [16] n. us. ui. — (Ilpod. oOpasopanue). —
(O6meobpasoBaTenbHble AUCHMILIAHGI). — ISBN 978-5-4468-1080-2.

[Tepuoguueckuii 3aKoH

EcrecrBo3nanme. 11 xiacc. ba3ossriii ypoBenb: yueonuk / O. C. I'abpuersig,
WN. T. Octpoymos, H. C. Ilypsitiesa u ap. — 2-e u3n., ucnp. — M. : poda,
2014. — 334 c. — ISBN 978-5-358-14599-3.

Crpoenue BeliecTBa

EcrecrBo3nanme. 11 xiacc. ba3ossriii ypoBenb: yueonuk / O. C. I'abpuersi,
W. T. Octpoymos, H. C. Ilypsiiesa u ap. — 2-e u3n., ucnp. — M. : Ipoda,
2014. — 334 c. — ISBN 978-5-358-14599-3.

Bona. PactBopsl

EcrecrBo3nanme. 11 xiacc. ba3ossriit ypoBenb: yueonuk / O. C. I'abpuersig,
WN. T. Octpoymos, H. C. Ilypsiiesa u ap. — 2-e u3n., ucnp. — M. : Ipoda,
2014. - 334 c. — ISBN 978-5-358-14599-3.

XuUMHUYCCKHUE peaknn

EcrecrBo3nanme. 11 xiacc. ba3oBsriit ypoBenb: yueounuk / O. C. I'abpuersi,
W. T. Octpoymos, H. C. Ilypsiiesa u ap. — 2-e u3n., ucnp. — M. : poda,
2014. - 334 c. — ISBN 978-5-358-14599-3.

Kiraccnduxars
HEOPTaHUYECCKUX
COEMHEHUN

EcrecrBo3nanme. 11 xiacc. ba3oBsriit ypoBenb: yueonuk / O. C. I'abpuersis,
WN. T. Octpoymos, H. C. Ilypsiiesa u ap. — 2-e u3na., ucnp. — M. : Ipoda,
2014. — 334 c. — ISBN 978-5-358-14599-3.

MeTajibsl 1 HeMETaILIEL.

EcrecrBoznanme. 11 xiacc. ba3zossiit ypoBens : yaeonuk / O. C.
l'adpuensn, U. I. Octpoymos, H. C. Ilypsiesa u ap. — 2-e u3n., ucnp. — M. :
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.




EcrectBo3nanme. 11 knacc. basosriii yposens: yueOnuk / O. C. ['abpuensi,
. T. Octpoymos, H. C. IlypsimeBa u ap. — 2-¢ u3n., ucap. — M.: Ipoda, 2014.

OpPraHn4YcCKUC BCIICCTBA

Vi .
HICROAOPOAE! — 334 c. — ISBN 978-5-358-14599-3.
EctectBo3nanme. 11 knacc. ba3oswiii yposens: yueOnuk / O. C. ['abpuensis,
Kucnopoaconepxkamue  |U. I. Octpoymos, H. C. [lypsimiesa u ap. — 2-e u3a., ucnp. — M.: JIpoda, 2014.

—334 c. —ISBN 978-5-358-14599-3.

A3zotcoaepxaiue
OpTaHUYECKUEC
COCTUHCHHUS

EcrectBo3nanme. 11 knacc. basoBsiit ypoBens : yueoHuk / O. C.
T'a6puensa, U. I. Octpoymos, H. C. Ilypsimesa u ap. — 2-¢ uzn., ucap. — M.
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

XuMHuA ¥ KU3Hb. XUMHS B
ObITY

EcrectBo3nanme. 11 knacc. basosriii yposens: yueOnuk / O. C. ['abpuensi,
W. T. Octpoymog, H. C. IlypsiiieBa u ap. — 2-¢ u3f., ucap. — M.: [Ipoda, 2014.
—334 c. —ISBN 978-5-358-14599-3.

Pasznen 3. buonorus

. EcrectBo3nanme. 10 knacc. ba3ossiii yposens: yueonuk / O. C.
T'a6puensa, U. I. Octpoymos, H. C. Ilypsimesa u ap. — 3-¢ u3., ctep. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.

Breperme EcrecrBo3nanme. 11 xnacc. ba3ossrii ypoBenb: yueonuk / O. C.
labpuensn, U. I. Octpoymos, H. C. [Typsiiesa u ap. — 2-e u31., UCHp. —
M. : poda, 2014. — 334 c. — ISBN 978-5-358-14599-3.
EcrecrBo3znanne. 10 kmacc. bazoBerit yposens: yueonuk / O. C.
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OKOCHUCTEMBI

KpoMe nepeuncineHHbIX MCTOYHUKOB YYallUHCS MOMKET BOCIOJIB30BaTbCs IMOUCKOBBIMU
crucreMaMu ceTH VIHTepHET 1Mo TeMe caMOCTOSITENbHOM paboThI.

Jligs OCBOCHMS JUCLMIUIMHBI W CAMOCTOATEIBHOTO BBINOJIHEHHS IPELyCMOTPEHHBIX
yu4eOHOI mporpaMMoil Kypca 3aJaHMid MOXeET OBITh HCIIONIB30BAHO ClieAyloliee y4ueOHo-
METOIHNYECKOE 00ECIIEUEHHE:

-METOAMYECKUE PEKOMEH IAIINH K BBIMOJIHEHHUIO TAOOPaTOPHBIX padoT;
-METOAMYECKUE PEKOMEHIAIIMU K CAMOCTOATENIbHON pabore.

Hauanom opranuzanuu m000i caMOCTOSTENbHON pabOTHI 0JIKHO OBITh IPUBUTHE
HaBBIKOB U YMEHHI rpaMOTHON pabOThI ¢ y4eOHON W HAYYHOU JIUTEpaTypor. DTOT MpoIiece, B
MIEPBYIO OUEPEb, CBA3aH C HAXOXKIEHUEM HEO0OXOIMMOMN ISl YCIICITHOTO OBJIaICHHUS YUeOHBIM
MaTepHasIoM JIMTepaTypou. Yuaiunics 10JKeH YMEThb M0JIb30BaThCs (poHAaMu OUOIHOTEK U
CIPaBOYHO-OMOIHOrpadueCKUMU U31aHUSMH.

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Jns  u3ydeHHs €CTECTBO3HAHUS TPEAyCMaTpUBACTCS MCIOJIb30BaHUWE B Y4eOHOM
mponecce aKkTHBHBIX M WHTEPAKTHUBHBIX (POpPM NpPOBEICHUS AyAWTOPHBIX W BHEAyIUTOPHBIX
3aHATHH € 11eNbI0 (OPMHUPOBAHUS U Pa3BUTHS MPOPECCHOHAIBHBIX HABBIKOB 00YYaOIIHXCS.

B mpomecce oOyueHMs NPUMEHSIOTCS 00pa3oBaTeIbHBIE TEXHOJIOTHH JIMYHOCTHO-
NeSTeIbHOCTHOTO, pa3BUBAIOIIET0 U TpolineMHoro oOydeHus. OOsizareneH J1abOPaTOPHBIA
HPaKTHKYM IO paszesaM AUCIHIIINHBL

B yuebHOM mporecce Hapsaay ¢ TpPaJWIIMOHHBIMU O00pa30BATEIbHBIMU TEXHOJIOTUSIMHU
UCTIONB3YIOTCSI KOMITBIOTEPHOE TECTHPOBAaHHWE, TEMAaTHYECKHE IPE3CHTAIH, WHTCPAKTHBHBIC
TEXHOJIOTHH.

3.1.06pa3oBarejibHbIe TEXHOJIOTHH MPH NMPOBEIEHUH JIEKIUii

Ko
INe Tema Busl npuMeHsIeMbIX 00pa30BaTEIbHBIX TEXHOIOTHIA
yac
1. [Mexanuka AynuoBu3yanbHasi TEXHOJIOTHS, TIPOOIEMHOE H3JIOKCHUC 2
b MonexymnsipHas puzrka u AyamnoBuzyaibHast TEXHOJOTHA, TIpoOieMHOe )
TepMOTUHAMHUKA H3JI0)KEHHE
AynnoBu3yallbHas TEXHOJIOTHS, IPOOIEMHOE
3 [DnekrpomdHaMHKA 2
H3JI0)KEHHE
AynuoBu3yanbHasi TEXHOJOTHS, TPOOIIEMHOE
4 |CtpoeHue atomMa ¥ KBaHTOBas (pH3HKa 2
H3JI0)KEHHE
. AynuoBu3yanbHasi TEXHOJIOTHS, TPOOIIEMHOE
5  [DBosronus BceeHHON 2
H3JI0)KEHHE
AynuoBu3yanbHasi TEXHOJOTHS, TIPOOIEMHOE
6 |OCHOBHBIC IOHATHUS ¥ 3aKOHBI XUMUHU « 2
W3JI0KCHUE, JICKIUS - TUCKYCCHS




. AynuoBu3yanbHasi TEXHOJIOTHS, TPOOIEMHOE
7 [[leprommueckuii 3aKoH 2
M3JI0KEHUE
AynuoBu3yanbHasi TEXHOJOTHS, TPOOIEMHOE
8  [Ctpoenue BemecTsa 2
M3JI0KEHUE
AynuoBu3yanbHasl TEXHOJOTHS, TPOOIIEMHOE
9 [Boma. PactBopst 2
M3JI0KEHHUE
AynmnoBuzyaibHas TEXHOJOTHA, TIpoOieMHOe
10 |[Xumuueckue peakiuu 2
M3JI0KEHUE
1 Knaccudukamus HeopraHHYECKHX AynmnoBuzyaibHas TEXHOJOTHA, TIpoOieMHOe )
COEIMHEHUI W3JI0)KCHHUE
12 |MeTamisl ¥ HEMETAILTBL. AynnoBu3yalibHasl TEXHOJIOTUS, JIEKLMSI-TUCKYCCUST* 2%
13 'YrieBo1opobI. AynuoBu3yanbHasi TEXHOJIOTHS, TPOOIEMHOE )
M3JI0KEHUE
14 Kucnopozconepskanye oprannueckie | AyquoBH3yallbHas TEXHOJIOTHs, IPoOIeMHOe )
BEIIIECTBA. M3JI0KEHHUE
15 IA30TCOEpIKAIIIIE OPTaHUUYECKUE AyamnoBuzyaibHast TEXHOJOTHA, TIpoOieMHOe )
(COCIITHEHUS M3JI0KEHUE
AynmnoBuzyaibHast TEXHOJOTHA, TIpoOiieMHOe
16 [Xumus 1 5xu3Hb. XUMHSA B OBITY . 2
W3JI0KEHUE, JIEKINS - JTUCKYCCHS ™
AynmnoBuzyaibHas TEXHOJOTHA, TIpoOieMHOe
17 [Benenue 2
M3JI0KEHUE
AyamoBuzyaibHast TEXHOJOTHA, TIpoOieMHOe
18 [Knerka. 8
M3JI0KEHUE
AynmnoBuzyaibHast TEXHOJOTHA, TIpoOiieMHOe
19 |Opranusm 2
M3JI0KEHUE
AyamnoBuzyaibHast TEXHOJOTHA, TIpoOieMHOe
20 [Bun 2
M3JI0KEHUE
AynmnoBuzyaibHas TEXHOJOTHA, TIpoOieMHOe
21 [DxocucreMbl 4
M3JI0KEHUE
3.2.00pa3oBare/ibHBbIC TEXHOJIOTMH NPH NMPOBEJCHUU NPAKTHYECKUX 3aHATHH
(JtabopaTopHbIX padoT)
Ne Tema 3ansaTus Bunb! npumeHsieMbix Ko
00pa3oBaTeIbHBIX Jac
TEXHOJIOTHI
1 Uccnenoanue asmxenus | Juckyccus no 2

TeJia MoJI JEHCTBUEM
MOCTOSIHHOM CHJIBI

TEOPETHYCCKUM BOIIPOCAM.
Pemenue 3agau
WH/IUBUIYAITBHO




2 N3ydenne 3akoHa Kpymeiit croi o 2
COXpaHEeHHMs] UIMITYJIbCa 1 TEOPETHYECKHM BOIIPOCaM
PEaKTUBHOIO JIBU)KCHHUS Pewenue 3anay keiic-
METOZIOM
3 N3mepenus mHerkon u Juckyccus o 2%
IITaHTeHIIUPKYIEM TEOPETHYECKUM BOIPOCAM
Pewenue 3agau
WHIUBUAYAIBHO C
TPYIIIOBBIM OOCYKICHHEM
4 W3mepenus mHerkoi u IIpecc-koHpepeHus mo 2%
IITaHTeHITUPKYIEM TEOPETHYECKUM BOTIPOCAM.
Pemienue 3a1au MansiMu
rpymmnaMu
5 W3mepeHue BIaxxHOCTU HUrposoe 3ansTHE HA 2
BO3/AyXa Mozensax. Pemenne 3amaq
6 N3mepenune JlucnyT 1o TeopeTHIeCcKuM 2
ITOBEPXHOCTHOTO BOIIPOCAM
HATSKCHUS JKUIKOCTH Pemenne 3amay
WHIUBUAYAIBEHO C
TPYIIIOBBIM 00CYXICHUEM
HUTOTOB
7 Nzyuenwne 3akoHa Oma st | Jluckyccus 1mo 2
ydacTKa Lern TEOPETUYECKUM BOIIPOCAM.
Pewenue 3agau
WH/IUBUIYAITBHO
8 W3yuenue sBiaeHUs Kpyrastit cron mo 2
AIIEKTPOMArHAUTHON TEOPETHYECKUM BOTIPOCAM
WHTYKIUA Pemenue 3amau kevic-
METOI0M
9 Hcnons3oBanue HUrposoe 3ansTHE Ha 2%
¢dororddexra B TEXHUKE Mozensix. Perienue 3anau
10 HaGmonenue n JucnyT 1o TeopeTuyecKuM 2
perucTpanuy 3apspKeHHBIX | BOIpOcam
JaCTHI] Pemenue 3amau
WHIUBUAYAIBHO C
TPYNIIOBBIM 00CYXJICHUEM
UTOTOB
11 TepmosinepHbIi CUHTE3 Kpyrnsriii cron o 2%
TEOPETHYECKUM BOIIPOCAM.
Pewenne 3anau kelic-
METOI0M
12 IIpupona xumMudeckon Macrep-kiacc 2
CBA3U crenuanicra, pabora
MaJbIMU TpyIIaMu *
13 OrnpeneseHne KeCTKOCTH JlucnyT 1o TeopeTHIecKuM 2

BOIbI

BOTIPOCaM

Pemenne 3amau
WHIUBUAYAIBHO C
TPYIIIOBBIM 00CYKICHHEM
HUTOTOB




14 XUMHAYECKHE CBOMCTBA AHamm3 KOHKPETHBIX 2
KHCJIOT U OCHOBaHUM B cUTyauum
cere TOJ]
15 OO1mas XxapakTepuCTHKa Kpyrastit cron mo 2
MeTajuioB. Oomas TEOPETUIECKUM BOTIpOCaM
XapaKTEePUCTUKA TJIABHBIX Pemenne 3aqau ketic-
HOATPYIII HEMETAJUIOB HA | METOAOM
IIpUMeEpE TaJOreHOB.
16 OO1mas XxapakTepuCcTHKa Huckyccus no 2%
YTIICBOIOPOZIOB TEOPETHYECKUM BOIIPOCaM
Pemenne 3amau
UHUBUAYAJIBHO C
IPYIIIOBBIM 00CYXJCHUEM
17 CBoiicTBa ¥ MPUMEHEHHS Pemenue 3agau MajipIMu 2
CHHPTOB, KapOOHOBBIX rpynmnaMu
KHCJIOT U CJIOXKHBIX
3¢upoB.
18 JKusast npupoza xak o0bekT | Penienue cutyaTuBHBIX U 2%
n3y4eHust OMOJIOTUU MPOU3BOJCTBEHHBIX 3a]a4
19 PasmHuoxeHue opranusmos, |Wrposoe 3aHsTHE Ha 2%
ero GopMBblI 1 3HAYCHUE. Mozensax. Pemenue 3amgad
WnnuBugyansHOE pa3BUTHE
MHOTOKJIETOYHOTO
oprasusMma (OHTOTEHE3).
20 N3zyuenne ctpoeHus JucnyT 1o TeopeTuyecKuM 2
pacTUTENLHON U )KUBOTHOM | BOIpOcam
KIIETKH Pemenne 3anau
MHIUBHIYaIIbHO C
IPYNIIOBBIM 00CYXJCHUEM
UTOTOB
21 Opranusm — eauHOe JucnyT 1o TeopeTuyecKuM 2%
nenoe. MHOroobpasue BOIIPOCaM
OpraHu3MOB Pemenne 3amau
WHIUBHIYaIIBHO C
TPYNIIOBBIM 00CYXJCHUEM
UTOTOB
22 l'unoTe3sl mpoucxoxaeHust | AHAIU3 KOHKPETHBIX 2
JKU3HU. YCIIOKHEHHE cUTyaI i
KHBBIX OpPraHW3MOB Ha
3emuie B mpouecce
9BOIIOLMUH. AHTPOIOIEHE3
U €ro 3aKOHOMEPHOCTH.
JlokazarenbcTBa pOACTBA
YETOBEKA C
MJIEKOMUTAIOIIUMU
KMBOTHBIMH.
23 Nzyuenue Kpyrastit cron mo 2
MIPUCTIOCOOIEHHOCTH TEOPETHYECKIM BOIIPOCaM
OpraHu3MOB K cpefie Pemenue 3a1au ketic-
oOuTaHus METOIOM

Hroro nmo xypecy

38




‘ B TOM YHCJIe HHTEPAaKTUBHOE 00y4YeHne™ ‘ 16%* ‘

4 YCJIOBUSA PEAJIM3AIIAU ITPOT'PAMMBI YYEBHON JUCITATIIMHBI

4.1 MarepuajibHO-TeXHUYecKasi 0a3a, He0OX0AUMAs ISl OCYLIeCTBICHUS
00pa3oBaTeIbLHOIO Npolecca Mo JUCHUILINHE

Peanmzanust yueOHoi nucimruinbael EctecTBO3HaHME TpeOyeT HaMM4us y4eOHOTO
KaOMHeTa Ui MPOBEACHHS TEOPETUUYECKUX M MPAKTHUECKHUX 3aHATHH U J1aOOpaTopuio
COOTBETCTBYIOIIETO MPOQHIIS.

Peanmszamust  y4yeOHOW ~ JAMCHMIUIMHBI ~ OCYIIECTBISETCS B CIEIHAIBHO
00OpYyIOBaHHOM KaOWHETE E€CTECTBEHHO-HAYYHBIX TUCIHIUINH, KOTOPBHIA BKJIIOYAET B
ceost:

MYJIBTUMEIUA KOMIUIEKT (MYJIBTUMEINATIPOSKTOP U SKPaH),

KOMIIBIOTED,

JI0CKa MeJoBa,

ydeOHast MeOenb,

7a00paTOPHBIN  KOMILICKC I yuyeOHOM MPAKTUYECKOM © IPOCKTHOU
JeSTEIIBHOCTU TI0 (PU3UKe,
7a00paToOpHbIl  KOMIUIEKC I y4eOHOH IIPAKTUYECKOM M  INPOEKTHOU

ACATCIIBHOCTHU 110 CCTCCTBCHHO-HAYYHbBIM TUCHUIIIINHAM,
HarisiJHbIC rnmocoous (MYJ'ISI)KI/I YCJIOBCUYCCKUX OpPraHoOB, peJ'IBe(bHBIe rmocoous
YCJIOBCYCCKUX OpPraHOB, CKCJICT HA HlTaTI/IBC),



4.2 IlepeyeHb HEOOXOAMMOIO MPOrPAMMHOIO0 o0ecreyeHust

1. 7-zip (JIULIEH3US HA AHTJL. hupssnisipeorghicensext)

2. Adobe Acrobat Reade (JIMLICH3US - nupssizetadob desiHocpudepromoid—KEXME )

3. Adobe Flash Player (TULEHBHS - npsectadon Jert2Hoc—rudepromoid=KLXME )

4. Apache Open Office (JIMLICH3US - upsiwmopenoiticeorghicense-himt)

5. Free Commander (JTULICH3HS - nipswis e comieuld0Sbba 0TS G860 50T dOSo TS A0S 581 )
6. Google Chrome (JIMIEH3US - hps Je-rulchromelbrowseriprisacyleukaiexthim )

7. Libre Office (B cBOOOIHOM Z[OCTyHe)
8. Mozilla Firefox (nmien3us -




5. IEPEYEHb OCHOBHBLIX 1 JJOITOJIHUTEJIbHBIX NTHO®OPMALIMOHHBIX
NCTOYHMKOB, HEOBXOUMBIX JIUIA OCBOEHUA AUCHUITJIMHBI
b.07 ECTECTBO3HAHUNE
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ISBN 978-5-358-13366-2.
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3. TuxomupoBa C. A. ®dusuka. 11 . : yuyeOHUK. ba3oBbIi W yriayOneHHBIM
ypoBHH / TuxomupoBa C. A., SABopckuit b. M. - M. : Muemo3suna, 2015. - 319 c. -
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3093-0.
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page=book_red&id=115158&sr=1.
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6 METOINYECKHUE YKA3AHUS OBYYAIOIUMCSI IO OCBOEHUIO
TUCHMILTAHBI

VYyamuecss s MOJTHOLIGHHOTO OCBOeHHUs yudeOHoro kypca «EcrtecTBozHanue»
JNOJDKHBI  COCTaBJISITh KOHCHEKThl KaK TIPH NPOCIAYIIMBAHHUM €r0 TEOPETUUYECKOU
(JICKUMOHHOM) YaCTH, TaK M IPU NOATOTOBKE K MPAKTHYECKUM 3aHATUAM. JKemarenabHo,
9TOOBl ~ KOHCIEKTHI ~ JIEKUMA M  CEMHUHAapOB  3alMCHIBAJIUCh B  JIOTMYECKOH
MOCJIEIOBATEIbHOCTH U3YUYEHUS Kypca U COAEPKAIUCh B OHON TeTpaau. ITO 00ecreuuT
0ojiee TMONHYIO TMOATOTOBKY KaK K TEKYIIUM YY€OHBIM 3aHATHSM, TaK U CECCHUOHHOMY
KOHTPOJIIO 3HAaHUMU.

CamocrosTenbHas paboTa ydamuxcs sBISeTcs BaxkHeumed Qopmoit ydeOHO-
Mo3HaBareNbHOro npouecca. Llens 3aganuil uisi caMOCTOSTENBHOM pabOThl — 3aKPENUTh
U pACIIUPHUTHh 3HAHUS, YMEHUS, HABBIKH, MPUOOPETEHHBIC B pE3ylIbTaTe H3ydeHUs
JTUCLUILIMHBIL; OBJIAIETh YMEHHUEM MCIOJIb30BaTh MOJYyYEHHbIE 3HAHUS B MPAKTUYECKOU
paboTe; MOTyYUTh NEPBUYHBIE HABBIKU MPO(HEeCCUOHATBHON JESTENbHOCTH.

Havanom opranusamnuu m000# caMOCTOSTEIEHON pabOTHI TOKHO OBITH IPUBUTHE
HaBBIKOB M YMEHHUHM TPaMOTHOW pabOThl C y4eOHOW W HAYYHOW JHMTEpaTypor. ITOT
mpolecc, B MEPBYIO OYEpelb, CBS3aH C HAXOXKACHHEM HEOOXOIMMOM ISl YCHEUIHOTO
OBJIQJICHUSI Y4€OHBIM MAaTEpUajOM JHUTEPATypoOil. YUaIMics TOHKEH HM3YYHTh CIIHCOK
HOPMAaTUBHO-NPABOBBIX AKTOB M JKOHOMHYECKOW JIMTEPATYPbl, PEKOMEHIYEMBIA IIO
yueOHOM NHCUMILIMHE; YMETh I0JIb30BaThcsd (oHgamMu OHOIMOTEK U CIPaBOYHO-
oubauorpadguIecKUMH U3TaHUSIMH.

3amaHus I CaMOCTOSATEIBHOW paOOTHI BBHITIOMHSIOTCS B IMUCHMEHHOM BHUJE BO
BHeaynuTOpHOE Bpems. PaboTa nommkHa HOCUTH TBOPYECKHM XapakTep, MpU €€ OLEHKE
npernojaBarelb B MEPBYIO OYepelb OLIEHWBAET OOOCHOBAHHOCTh U OPUTHMHAIBHOCTH
BEIBOJIOB. B mmchMeHHON paboTe 1O TeMe 3aJaHus YYalluics IO/DKeH TMOJMHO U
BCECTOPOHHE pPAacCMOTPETh BCE AaCMEKThl TEMBI, YEeTKO CHOPMYIHpOBaTh U
apryMEeHTHpOBAaTh CBOIO TO3UIIMIO MO HCCIeNyeMbIM Bompocam. BbiOop KOHKpPETHOTro
3alaHusl IS CAMOCTOATENbHOW paboThl MPOBOAUT MpemnojaBaTeib, BEAYLIUN
MPAKTUYECKUE 3aHATHS B COOTBETCTBMM C TEPEYHEM, YKa3aHHBIM B ILIAHAX
MIPAKTUYECKUX 3aHITUI.

Obwue npasuna 8bINOIHEHUS NUCbMEHHBIX pabom

Ha mnepBoM 3aHATHM CTYIEHTH JOJDKHBI OBITh MPOMH(DOPMHPOBAHBI O
HEOOXOMMOCTH COOJIONCHUS HOPM aKaJIeMUYECKOW ATHKH M aBTOPCKUX TPaB B XOIE
oOyueHus. B yacTHOCTH, IPEIOCTABIISIFOTCS CBEACHMUSL:

- obmrast mHGopMaIus 00 aBTOPCKHUX MPaBax;

- MpaBuiia IUTUPOBAHUS;

- npaBuiia 0(OPMIIEHUS CCBUIOK;

Bce umeronmecs B TEKCT€ CHOCKHM THIATEIBHO BBIBEPSIIOTCS M CHaOXaroTcs
«aapecamMm».

Hepomyctrmo BKJII04ATh B CBOIO pabOTy BBIAEPKKH U3 pabOT IPYrux aBTOpoB 0e3
yKa3aHHs Ha 3TO, MEPECKa3bIBaTh YUYyl paboTy ONM3KO K TEKCTy O€3 OTCHUIKH K HEM,
WCIIONBb30BaTh 4yXUE HAeH 0e3 yKa3aHus NEpPBOMCTOYHUKOB (ITO Kacaercss H
uHpopmanmy, HaiineHHoi B MHrepnere). Bce cmyuam murarmara JOJDKHBI  OBITH
HCKJIFOUECHBI.

COucok WCNONb30BaHHOW JIMTEPATyphl JOJDKEH BKIIOUAaTh BCE HCTOYHUKHU
uH(pOpPMAINY, W3YYCHHBIE W MPOPA0OTAHHBIE CTYJAECHTOM B TIPOIECCE BBITIOJHEHUS
paboThl, W JOKeH ObITh cocTaBieH B coorBerctBUM ¢ [OCT P. 7.0.5-2008
«bubnuorpadudeckas ccpuika. OO1IMe TpeOOBaHUS U TTPABUIIA».



Tpebosanus xk nanucanuio peghepama

Pedepar mo mamHOMY Kypcy SBIS€TCS OIHHM U3 METOJOB OpTraHHU3aIuU
CaMOCTOSTEIbHOU PabOTHI.

Tembl pedepaToB SBISIOTCS JTOTIOTHUTEILHBIM MaTepUATIOM ISl U3yUEHUsT TAaHHOU
TUCIUIUIAHEL. Pedepar onennBaeTcst B ouH 0ajut B OIIEHKE UTOTO IK3aMeHa

Pedepar gomkeH ObITh MOATOTOBIEH COIIACHO TeMeE, MPEAIOKEHHON
npenoaaBareneM. JlOMycKaeTcss CaMOCTOSITeNIbHBIM BbIOOp Tembl pedepara, HO MO
COIIACOBAHMIO C MPEIOIaBATEIEM.

Jlns wamumcaHus pedepara CTYIEHT CaMOCTOSITENIBHO MOIOUPAET WMCTOYHUKHU
uH(popManuy 1Mo BHIOpaHHON TeMe (IuTepaTrypa yueOHas, nmepuoanueckas u MHTepHer-
pecypcbl)

O6weMm pedepara — vHe menee 10 crpanur popmara A 4.

Pedepar nomxeH uMeTb (TUTYIBHBIA JIMCT, COJIEp)KaHME, TEKCT JIOJDKEH OBITh
pa30uT Ha pas/elibl, COMIACHO COAEP>KaHUI0, 3aKII0UEHHE, CIIUCOK JINTEPATyphl HE MEHee
5 HUCTOYHUKOB)

O6cyxnenue TeM pedeparoB MPOBOAUTCA HA TEX MPAKTUYECKUX 3aHATHSAX, IO
KOTOPBIM OHM pacripesiejieHbl. DTO sBisieTcsl 00s3arenbHbIM TpeboBaHueM. B ciiydae He
NpeACTaBlIeHUs] pedepara COIIACHO YCTaHOBIEHHOMY Trpaduky (0e3 yBaXUTETbHOU
MIPUYXHEI), ydanuiics o0s3aH MOATOTOBUTh HOBEIHN pedepart.

Nudopmanusa no pedepary He noikHa npesbimars 10 munyT. BwicTymaromimii
JIOJKEH MOJITOTOBUTH KPAaTKKUE BBIBOJIBI 110 TeMe pedepaTa it KOHCTIEKTUPOBAHUSI.

Cnada pedepara nmpernogaBareto ods3arenbHa.

7.0HEHOYHBIE CPEACTBA JJIS KOHTPOJISA YCIIEBAEMOCTHU

7.1 IlacnopT ¢GoH/Ia OLIEHOYHBIX CPEICTB

Ne HaunmeHnoBanue o1ieHO4HOTO
KonTponupyemsbie paznesnbl (TEMbI) TUCHUTIITAHbI
/1 CpeJICTBA
Paznen 1. dusuxka
1 MexaHuka JIab. pabora
2 MonekynspHas Gu3uka U TepMOIUHAMUKA ITpakt. pabota
3 DJIeKTPOIMHAMUKA IIpakT. pabora
4 CrpoeHue aTomMa 1 KBaHTOBasi (hU3HUKA [TpakT. pabota
5 DBOJIIONHSI BCEJICHHOM [Tpakt. pabota
Paznen 2. Xumus
(OCHOBHBIE OHSITHS M 3AKOHBI XUMUH Pedepar
Tlepuoanueckuii 3aK0H Koncnekr
CrpoeHnue BelecTa [Ipakt. 3ansiTHE
Bona. PactBopsl JIa6. paborta
XUMHUYECKUE PEAKLIUH [IpakT. 3aHsTHE
Knaccudukaiys HeopraHuueCKuX COSAMHEHUN IIpakT. 3aHsTHE
Merauibl 1 HEMETAJUIbI [IpakT. 3aHsTHE
Yri1eBo10poibI IIpakT. 3aHsTHE
Kucnopoacoaepsxainiue opraHn4ecKre BelecTna. IIpaxT. 3aHsTHE
A3oTcoziepxkaliiue OpraHM4ecKue CoeqMHEHus [Ipakrt. 3ansiTHE
XUMHSI ¥ )KHU3Hb. XUMUS B OBITY KoHcnekr

Paspnen 3. buosnorus

| Brenenue IIpakT. 3aHsTHE




Ne HaunmeHnoBanue o1ieHO4HOTr0
KonTponupyemsbie paznesnbl (TEMbI) TUCHUTIITAHbI
/1 CpeJICTBA

Paznen 1. dusuka

IIpakT. 3ansTue

Knerka.

JIa6. paborta
Opranuszm [IpakT. 3aHsTHE
Bun IIpakT. 3aHsTHE

IIpakT. 3ansTue

DKOCUCTEMBI

Jlab. pabora
7.2 Kputepuu OlleHKHU pe3yJibTATOB 00y4eHHs
KoHTtpomb ®  omeHka pe3ylnbTaToB  OCBOCHHS ~ YYEOHOW  JUCIUIUIMHBI

OCYUIECTBJISIETCSl TpEerojaBareieM B TPOLEcCe IMPOBEACHUS MPAKTUYECKUX padorT,
TECTUPOBaHMs, coOeceloBaHUs IO pe3yJabTaraM BBIIOJHEHUS J1TaOOpaTOpHBIX paboT, a
TaK)Ke PpEelIeHHsS 3a/lad, COCTaBJIEHUS paboumx TaONHWII ¥ TOATOTOBKH COOOIICHHHA K
YpOKYy. 3HaHUSA CTYIEHTOB Ha MPAKTHUYECKUX 3aHSATUSAX OICHUBAIOTCS OTMETKAMHU
COTIIMYHO», «XOPOLIO0», «yNOBIETBOPUTEIIBHO» U «HEYIOBIETBOPUTEIILHO.

OneHka «OTIMYHO» BBICTABISIETCS, KOTAA CTYICHb IIOKa3bIBaeT TNIIyOOKOE
BCECTOPOHHEE 3HAHHWE paslena JUCHUILINHBI, O00s3aTebHOM ¥ JIOMOJHUTEIHHON
JUTEpaTypbl, apryMEHTUPOBAHO M JIOTUYECKU CTPOMHO W3JaraeT Marepuaj, MOXET
MIPUMEHSTh 3HaHMSI 1JIs1 aHAJIN3a KOHKPETHBIX CUTYyalUH.

OneHka «XOpOIO» CTaBUTCS MpPHU TBEPIbIX 3HAHUAX pas3fesia JIUCLHUILUIMHBI,
o0si3aTebHOW  JUTEpaTypbl, 3HAKOMCTBE C  JIOMOJHUTENbHOW  JIMTEPATYypOH,
apryMEHTHPOBAaHHOM M3JI0KEHUU MaTepualla, yMEHUU NMPUMEHUTh 3HAHUS U1 aHAJIN3a
KOHKPETHBIX CUTYaIUH.

OneHka «ya0BIETBOPUTEIBHO» CTABUTCS, KOIZla CTYIEHT B OCHOBHOM 3HAET paszell
JUCLUIIIIMHBI, MOYKET IPAKTUYECKU IPUMEHUTh CBOM 3HAHUS.

OueHka «HEydOBJIETBOPUTEIBHO» CTABUTCA, KOIZA CTYAEHT HE OCBOMJI OCHOBHOTO
COJIEpKaHUs MTpeIMeTa U CJ1ad0 3HACT U3y4aeMbIid paszies TUCITUTUIHHEI.

7.3 OueHo4HbIE CPEICTBA /IVIsl MPOBEEHUS TeKYIIel aTTecTaAlMU

B nanHoMm pasjiese npuBoasiTcsi 00pa3ubl OHEHOYHBIX cpeacTB. [losHbIi
KOMILJIEKT OII€HOYHBIX CPeICTB NMPUBOAUTCS B MOH/Ie OLIEHOYHBIX CPE/ICTB.

Tekymuii KOHTPOIb TPOBOAUTCS B (popme:
-(ppoHTaNmBHBIN OMpOC
-UHIMBUAYAJIbHBIA YCTHBINA OMPOC
-IIUCbMEHHBI KOHTPOJIb
-TECTUPOBAHUE IO TEOPETUYECKOMY MaTEepUay
-npakTUyeckas (JaboparopHas) pabora
-3ammura pedepara
-3aI11Ta BBIITOJIHEHHOIO 3aJaHus,

ITpumepsnr

®opma

arTecranuu

3HaHus

VYMmenus

IpaxTuyeckuii
OIBIT (BJIAJICHUE)

Jlnunble KavecTBa
CTYIIEHTa

OIIEHOYHBIX
cpencTs




YeTHbIi KonTtpois 3HaHu#H O1ieHKa YMEHHS Onenka HaBbIKOB | OmeHka KonTtponbHbie
(mMMChMEHHBIN) | O OMpeneIeHHBIM pasnuyarh paboTHI ¢ CIOCOOHOCTH BOIIPOCHI 110
ompoc o | mpobremam KOHKPETHBIC JTUTEPaTyPHBIMH OTIEPaTUBHO U TeMaMm
TeMaM TIOHSITHS NCTOYHHUKaMHU KayeCTBEHHO HpuIararTcs
OTBEYaTh Ha
MOCTaBJICHHBIC
BOTIPOCHI
Pedepars KonTpons 3HaHMHA OueHka yMeHuUs Onenka HaBelkOB | OLeHka Temsbl
TI0 OTPe/IeIICHHBIM pasinyarb paboTsI ¢ CIIOCOOHOCTH K pedeparos
npobiemam KOHKPETHBIC JIUTEPATypPHBIMU CaMOCTOSITENILHOM | Mpuiiararorcs
TTOHATHUSA HNCTOYHUKAMH pabote u aHAN3Y

JUTEPaTyPHBIX
HCTOYHHUKOB




IIpakTuueckue
(;taGoparopHBI
€) paboThI

CMBICT TOHSTHH:
€CTECTBEHHOHAYIHOE
SIBJICHUE, TUTIOTE3A,
3aKOH, TCOPH,
BEIIIECTBO,
B3aHMOJICHCTBHE,
AIIEKTPOMArHUTHOE
ToJie, BOJIHA, (POTOH,
aToM, aTOMHOE SIIPO,
HOHH3UPYIOLINE
M3ITy4YeHUs, TUTAHETa,
3BE3/1a, raJIaKTHKa,
Bcenennas;
9KOJIOTHYECKHE
aCIEKTBI
HCIIOIb30BaHUS
YTIIEBOAOPOIHOTO
CBIpBsl. 3HaHUE
CTpOCHHS KIIETOK,
OCHOBHBIX
Croco0oB
Pa3MHOKEHHS
OpTraHU3MOB,
CcTaauil OHTOTeHe3a
Ha TIpuMepe
4eJoBeKa, IPUIHH,
BBI3BIBAIOIIUX
HapYIICHUS B
pa3BUTHH
OpraHU3MOB.
3HaHKe cocTasa,
CTPOCHHS U O0IIUX
CBOWCTB
BaXKHEHIIIMX
KJIaCCOB
HEOpPTraHWYECKUX H
OpraHUYECKHX
COCIMHCHHH,
HCKYCCTBCHHBIX U
CHHTETHUYCCKUX
TTOJINMEPOB.

CMBICTT
€CTCCTBCHHOHAYIHBI
X 3aKOHOB
KJIACCHYECKOM
MEXaHHUKH,
BCEMHPHOTO
TATOTEHHS,
COXpaHEHWs SHEPIHH
HAMITYJTECA ¥
ANIEKTPUIECKOTO
3apsina,
TEPMOINHAMUKH,
AJIEKTPOMAarHUTHOM
HHYKLMH,
¢dotorddekra;

OrnuceIBaTh U
OOBSICHSTD
€CTECTBCHHOHAYYH
bIE SIBIICHUS U
CBOWCTBA TEII:
JIBIDKCHHE
HEOECHBIX TeJ U
HCKYCCTBEHHBIX
CITyTHUKOB 3eMJIH;
CBOICTBA ra3os,
JKHIIKOCTEH U
TBEPIIBIX TEIT;
ANEKTPOMATHUTHY
10 HHITYKIIUIO,
pacrpocTpaHeHUEe
AIIEKTPOMAarHUTHBI
X BOJIH; BOJTHOBBIC
CBOICTBA CBETA;
U3ITyYCHUC 1
TTOTJIOIICHHE CBETa
aTOMOM;
(hotoadekr;
VcranaBiuBaTh
3aBUCHUMOCTD
CBOMCTB
XUMHUYECKUX
BEILIECTB OT
CTPOCHHS aTOMOB
00pa3yIoIKuX UX
XUMHYECKUX
3JICMEHTOB.
OOBACHITH
3aBUCHUMOCTD
CBOICTB BEIIECTB
OT X COCTaBa 1
CTPOCHUS
KPUCTAJUTMICCKIX
PEIIETOK.
OOBACHITH
XUMHUYECKHE
SIBJICHUS,
MIPOUCXOAIINE B
npupoze, ObITy n
Ha TIPOU3BOJICTBE.
OrneHnBarh
BIIMSTHHC
XUMHYECKOTO
3arps3HCHUS
OKpYyIKaromiei
cpenbl Ha
OpraHu3M
YeloBeKa u
JIPYTHE KUBBIC
OpTaHU3MBI;
aHATM3UPOBATh U
OIICHUBATh

Hagpikamu:
ONHCAHMS K
OOBSICHCHUS
€CTCCTBCHHOHAYYH
BIX SIBJICHUI K
CBOMCTB TeI:
JIBIDKCHHC
HEOECHBIX Tel U
HCKYCCTBEHHBIX
CITyTHUKOB 3eMJIH;
CBOMCTBA I'a30B,
JKUIAKOCTEH 1
TBEPIBIX TEIT;
ANEKTPOMATHUTHY
10 UHAYKLUIO,
pacrpoCTpaHeHUE
ANIEKTPOMArHUTHBI
X BOJIH; BOJIHOBEIE
CBOICTBA CBETA;
M3Ty4eHue U
TOIVIOIICHHE CBETa
aToOMOM;
¢dororddexr;
VceraHoBiaeHus
3aBUCHMOCTH
CBOMCTB
XUMHYECKUX
BEILIECTB OT
CTPOCHHS aTOMOB
00pasyromux ux
XUMHYECKUX
9JIEMEHTOB.
OObsICHEHHS
3aBUCUMOCTH
CBOCTB BEIIECTB
OT UX COCTaBa M
CTPOCHHUS
KPUCTAJUTHNICCKIX
pelIeToK.
OObsICHEHHS
XUMHUYECKUX
SIBJICHHH,
MIPOUCXOIAIINX B
pupoJie, ObITY H
Ha TIPOU3BOJICTBE.
OLeHUBaHUS
BIIASIHUS
XUMHYECKOTO
3arpsA3HeHUs
OKpY’Karomiei
cpelbl Ha
OpTraHu3M
YyeJI0BeKa U
JIPYTHE KUBBIC
OpraHU3MBI;
aHanM3a u

Or1eHka
CrocoOHOCTH
OTIEPaTUBHO U
Ka4eCTBEHHO
pemars
MOCTABJICHHbBIE HA
NPaKTUIECKUX U
J1a00paTOPHBIX
paboTax 3amauu u
apryMEHTHPOBATh
Ppe3yJbTaThl

Tewmsl paboT
MpUIararTcs




TectupoBanue | KoHTpoab 3HaHMIA O1eHKa YMEHHS Onenka HaBbIKOB | OmeHka Bormpocsr
0 OMpe/IeICHHBIM paznuyarb JIOTUYECKOTO CIOCOOHOCTH MpUIaraTcs
npobiemam KOHKPETHBIC aHanm3a u OTEPATUBHO U
MOHSATHUS CUHTE3a MpH KaueCTBCHHO
COTIOCTABICHUU OTBEYaTh HA
KOHKPETHBIX MOCTABIICHHBIE
TIOHATUN BOIPOCHI
IIpumepHbIe TECTOBBIE 32 IaAHUA
no (usuke:
1. ITponieccrhl, KOTOPBIE XapaKTEPUIYIOTCS ONPEAEIEHHON MOBTOPSIEMOCTBIO BO BPEMEHHU
1. BoyiHa

2. mepeMelieHue
3. xoneOaHUs
4. AMOYIBC
2. BenuuuHa A B ypaBHEHUHU

1. ammmryna

2. dJacrtorta

3. mepemMelnieHue

4. 1MKIMYecKas 9acToTa
3. BennunHa B ypaBHEHUU

1. aMIUIUTyaa
2 qacToTa
3 IIepeMeIICHAE
4. UKJIMYECKas 4acToTa
5
10 XUMHUH
1. MakcumanbHas 3JI€KTPOHHAs EMKOCTh P-TIOJlyPOBHS paBHA
1).2 2) 4,
3) 6; 4) 8.

2. DIEKTPOHHOE CTPOEHUE HEUTPAIHLHOTO aTOMa JKEJIE3a COOTBETCTBYET KOH(DUIypalyu
a) 1s* 2s2p°3s°3p°3d®4s?;

0) 1s* 2s2p®3s*3p°3d®;

B) 1s* 2s*2p°3s*3p°3d’4s';

r) 1s* 2s2p®3s*3p°3d®4s'dp’.

3. Kakoe yTBepkaeHre OITMO0YHO?

1) ['maBHOE KBaHTOBOE YKCIIO N OMpPEAEIISAET IHEPTUIO OPOUTATN U IPUHUMAET 3HAUCHUS
1,2,3...00.

2) CornacuHo npunIuny [laynmm Ha Kax a0l aTOMHOM OpOUTATTN MOXKET HaXOJAUThCS HE
OoJiee IBYX ANIEKTPOHOB C aHTUTAPAIIJICIIbHBIMU CITUHAMM.

3) B coOTBETCTBUM C NEKTPOHHBIM CTPOEHUEM aTOMOB CEJIEH U XPOM OTHOCATCS
COOTBETCTBEHHO K p- U d-3JIeMEHTaM.

4) Atombl pocdopa B OCHOBHOM COCTOSTHUU UMEIOT OJIMH HECTIAPEHHBIH 3JIEKTPOH.




10 OUOJIOTHUU:

1. 9HepFeTI/I‘IeCKaH, 3ariacaromias, 3alquTHasd, CTpOUTCIIbHAA, PCTYILATOPHAA — 3TO

GbyHKIUH. ..
1. nunmuaoB 2. OeJIKOB
3.yIJIeBO/IOB 4. ButraMuHoOB

3. I'moGyna — 370 ... CTpyKTypa OEJIKOB.
1. mepBuuHas 2. BropuuHnas
3. TpeTu4Has 4. YetBepTuuHas

3. Kietku ¢ xopomio opopMIIEHHBIM SIPOM
. DYKapUOTHI 2. lNameTtsr
3. aHa3poOBI 4. ITpokapuoThI

—

IIpumepHbIe BONPOCHI 1Jisl NPOBEACHUSA YCTHOTO ONPOca (KOHTPOJIBbHBIX padoT)
1.MeToapl IUTOIOTUH

2. Knerounas teopus T. [lIBanna

3.OCHOBHBIE MOJOKEHHSI COBPEMEHHOM KIIETOUYHOM TEOpUH
4. XuMHUYECKHE PJIEMEHTBI KJIETKU

5. XvMHYeCKHe BelleCTBa KIETKH

6.Bozna u €€ ponb B KJIEeTKe

7. MuHepanbHbIe BEIIECTBA U UX POJIb B KJIETKE

8. YrieBoabl U UX POJIb B )KU3HEACSITEIbHOCTH KIETKU
9.JIunuasl ¥ UX POJIb B )KU3HEAESITEIBHOCTH KIETKU

10. Ctpoenue u pyHKIUN OETKOB

11. HykyiienHOBbBIE€ KUCTOTBI

IIpumepHbIe BONPOCHI I KOHTPOJISI CAMOCTOSATEJIbHOI padoThl

1 . Metposnorus B nmpodeccuu

2 ®usuka B npodeccun (3HaueHne GU3NKUA IPU OCBOCHUHU MPOQECCHH)

3. [lorpemHocTy U3MepeHuit

4. CKOpOCTH B IPUPOJIE U TEXHUKE.

5. I'amuneo I'anuiteii — ocHOBaTENIb TOYHOIO €CTECTBO3ZHAHUS

6. 3HaueHue oTkpeITHil ["anumnes

7. Ucaak HptoToH — co3aarelnb Ki1acCU4eCcKoi hu3uKu

8. CuJibl B IPUPOJIE U TEXHUKE

9.VYnpTpa3ByK U €ro UCIOIb30BAHUE B MEAUIIMHE U TEXHUKE

10.PagroakTUBHBIC U3TYYEHHUS U UX BO3JICUCTBUE HA )KUBbIE OPraHU3MBI
Ilo xumuu

l.BaxkHeimue cOeTMHEHNS METAJJIOB U HEMETAIUIOB B IIPUPOJIE U XO3AMCTBEHHOMN
JIESITEILHOCTH YEJIOBEKa

2. [TpupoHbIe UCTOYHUKH YTIIEBOAOPOIOB

3. BaxHeilmue coeIMHEHNS METAJIJIOB U HEMETAJIOB B IPUPOJIE U XO3AMCTBEHHOM
JIESITEILHOCTH YEJIOBEKa

4. KpucTtamimyeckue pelieTKy BeIIeCTB C pa3IuyHbIMUA BUJAMU XUMUUYECKOUN CBA3U
5. Posib B KJI€TKE HEOPTAHUYECKUX U OPTAHUYECKUX BEIIIECTB



I1o 6uonoeuu

1.Bupycbl — B0o30yauTeny HH)EKIIMOHHBIX 3200J1eBaHMIA

2.Bupyc ummynozaedunmuta yenoseka (BUY). [Ipodunakruka BUU-undexun

3. 'eHeTHuecKue 3aKOHOMEPHOCTHU CEIEKLUU

4.Yyenne H.W. BaBunoBa o0 neHTpax MHOrOOOpa3usi U MPOUCXOXKICHUS KYJIBTYPHBIX
pacTeHui

5.I'mnoTe3pl NMPOUCXOXKACHUS KU3HU

6.I'moGanpHBIE M3MEHEHUs B Onocdepe Mo BIUSHUEM JIeATEeIbHOCTH YeI0BeKa

7.4. OuleHOYHbIE CPEICTR /1JIs1 MPOBeIeHUsI MPOMEKYTOUHOI aTTecTalun

HpOMe}KYTO‘IHaH arrccranusa

. JInunbie ITpumepsl
dopma IpaxTuueckuit pvep
3HaHus Ymenust KayecTsa OLICHOYHBIX
aTTecTalunu OITBIT (BJIAJICTh)
CTyJCHTa CpeACTB
Juddepenun | Konrpons 3Hanus | OneHka ymMeHus OneHka HaBBIKOB Onenka Bomnpocst:
POBaHHBII 0a30BBIX MTOHUMATh JIOTHYECKOTO CITOCOOHOCTH
. TIPAJIAraroTCs
3a4er TIOJIOKEHUH B CHeHATbHYIO COTIOCTABIICHUS U IpaMOTHO U
obnactu TE€PMUHOJIOTHIO XapaKTepUCTHKH YETKO M3JIarath
€CTECTBO3HAHUS 00BEKTOB Marepuain
OrneHka yMEeHHS Or1eHKa HaBLIKOB Orenka 3amaun
pemIaTh THIIOBBIE JIOTHYECKOTO CIIOCOOHOCTH TIPUJIAraroTCs
3a1a9u B 00NacTH MBIIIUTCHUS TIPH TpaMOTHO U

HpO(l)eCCI/IOHaHLHO peuIcHur 3a1a4 B YCTKO H3Jjiaratb

1 IeATeNbHOCTU oOnacTu XOJI peIICHUS
npodeccroHanbHON | 3amad B 001acTu
JIeSITEIbHOCTH npodeccrHoHab

HOM
NIESITEILHOCTH U
apryMeHTHPOBa

Tb PE3yJBTATHI

7.4.1 IlpumepHbie BONPOCHI I NMPOBeAeHUs NMPOMEXKYTOUHON aTTecTalluH

(mud. 3a4er)

1. Mexannueckoe nBrxeHune. MarepuanbHas Todka. Tesno orcuera.

2. Tpaexropus. [Iyts. [lepememienue. CkopocCTb.

3. PaBHOyCKOpeHHOE NPSIMOJIMHENHOE JABW)KEHHE. YCKOpeHue. PaBHO3aMeUIeHHOE
IPSIMOJIMHEMHOE IBHOKCHUE.

4. CpobomHoe maseHue Ten. YCKOpeHue CBOOOMHOro majaeHus. BimsHue yckopenmii Ha
JKUBBIE OPTaHU3MBI.

5. PaBHOMEpHOE IBHKEHHME IO OKPYKHOCTH M €r0 XapakrepucTuku. llepuon.

6. YmoBas ckopocTb. LleHTpoCcTpeMUTETEHOE YCKOPEHUE.

7. OTHOCHUTEIBHOCTh MEXaHUYECKOTO ABMKEHUS. CI0)KEHHE CKOPOCTEN.

8. Ilpunumn mHepuuu. 3akonsl HeroToHA.

9. JIBwxkeHue Tena noJ A€UCTBHEM HECKONBKUX cHil. CI0KEHHE BEKTOPOB.

10. Umnynbe Tena. 3aMKHYyTasi CUCTEMA. 3aKOH COXPaHEHMsI UMITYJIbCA.




11. Bpoynosckoe asmwxkenue. uddysus. Auddysus B :xuBoi mpupoie.

12. Pa3mepsnl u Macchl MoJiekyl u atoMoB. [loctosinnast ABorajnipo. MneanbHblii ras.

13. Tepmonunamuueckue nmapamerpsl. JlaBnenue raza. Jlapinenue armocdepsi.

14. Temneparypa. Tepmoannamuueckas 1mkana KenbBuna.

15. Temneparypnas mkana Llenscus MenuuuHckuii tfepMoMeTp.

16. BonsHoit map B armocdepe. AOCOMOTHAS U OTHOCHTENbHAs BIAKHOCTH BO31YyXa.
Touka pochsl.

17.1lpubopel 1111 ompeAeNeHuss BIAKHOCTU BO3AyXa. [ MIMEHHYECKOe 3HauYeHHE
BJIIQJKHOCTH BO3/yXa.

18. XapakTepucTuka *KUJIKOr0 COCTOSHHS BeulecTBa. bilkHMI OPSAIOK.

19. CmaunBanue. Kanmmmsipaocts. Kamnsipaspie siBieHus B OBITY, PUPOJE, OPraHU3ME
YeJI0BeKa.

20. Kpucrannuyeckue u amopdusie Tena. Kpucrammorpadus.

21.Ilepuognueckuii 3akoH /.M. Menaeneena

22. Kpucraianieckue pereTku

23.oHHas XuMU4ecKas CBsA3b

24.KoBasieHTHas NOJISIPHASI U HETIOJISIPHAsE XUMUYECKas CBA3b

25. ArperaTHbie COCTOSIHUS BEIIECTBA

26. YriieBoaopoabl

27. Xunkue Bemectsa. HegThb

28. TBepnoe coctosiHue BemecTBa. JKuakue KpucTasibl

29. Knaccudukarusi HEOPraHNYECKUX BEIIECTB

30. Teopust XUMHUYECKOTO CTPOCHHS OpraHUYeCKUX coeanuHennii A.M.bytneposa

31. IHonumepsnl

32. CMecH BELIECTB, UX COCTaB U CIIOCOOBI pa3AeieHus

33. JlucnepcHble CUCTEMBI

34. XuMHuuecKkre peakiui 1 Ux Kiaccupukauus

35. CKOpOCTh XUMHUYECKOW peakLuu

36. O0paTuMble XUMUYECKHE PEAKIIMM U XUMUYECKOE PaBHOBECUE

37. OKUCINUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIINH.

38. XuMuyecKkue MCTOYHUKHU TOKa

39. Dnekrponus

40.IIpenenbHble U HENPEAEIbHBIE YITIEBOJOPO/IbI

41.TeHeTuka yenoBeKa

42.CucreMa KpoBOOOpaIEHUS YETOBEKA

43 . BeinenuTeabpHas CUCTEMA YEJIOBEKA

44. JlpixaTenbpHasi CUCTEMA YEIOBEKa

45.3peHue u CiIyx 4eloBeKa

46. Boxneblii 0ananc u GyHKUIUHU BOABI B OPraHU3ME YEJIOBEKA

47.Butamunbl. bone3Hu, o0ycloBiIeHHbIE BUTAMHUHHOW HEJOCTAaTOUYHOCTHIO MU HUX
U30BITOYHOCTHIO

48.Topmonsl. Kimaccudukanust u CBONCTBAa TOPMOHOB

49. ®akTophl BIUSAIONINE HA COCTOSIHHUE 3[0POBbSA

50. HacnencrBeHHbie 3a001€BaHUS

7.4.2. IlpumepHbIe IK3aMeHALIMOHHBIE 321a4M HA 3K3aMeH/nud 3a4er
1) KakoBa &eCTKOCTh MPYKUHBI, €ClIM Tpy3 Maccor 10 Kr pacTATUBaeT MPYKUHY
Ha 10 cMm.



1000H/m
2) Kakoil rpy3 HyXHO nojasecutb K npyxuHe xéctkoctbto 1000H/m, 4T0OBI
pactsHyTh ee Ha 20 cM.
3) I'py3 Maccoil 3 kr pacTaruBaer npyxuHy Ha 5 cM. Kakum nomkeH ObITh Ipys,
KOTOPBIN pacTAHET NPYKUHY Ha SCM.
[TpumMepsl 3a71a4 ¥ BOIMPOCOB K KOHTPOJIBHON paboTe 0 XUMUHN
1) Ykaxute, Kakoe BELIECTBO SBIISETCS OKUCIUTEIEM, KAKOE BOCCTAHOBUTEIIEM:
Cu + HNO; = Cu (NO3), + NO + H,O ompeaenute Kod(h(GUIMEHTH MeToIoM
ANIEKTPOHHOTO OanmaHca
2) YkaxuTe, KaKoe BEHIECTBO SBJISIETCS OKMCIIUTEIEM, KAKOE BOCCTAHOBUTEIIEM:
NH; + Br, = N> + NH Br  onpenenure ko3¢ duiueHTs METOIOM 3IIEKTPOHHOTO OanaHca
3) Hanummre ypaBHEHUE NMPOTEKAIOIIEH pEeaKIMK B MOJIEKYJISIPHOM M MOHHO-
MoJeKynspHoM Buje. OObsicHUTE ToueMy OHa nporekaeT? KapOoHaT kanus + rupoKcun
Oapust
4) Kakoii TUIl KOBJIEHTHON CBSI3M — IOJIApHAs WM HEMOJSPHAs — B MOJIEKYJIax
cieayromux Bemects? CO,, H,O, H,S, Cl,O;, PCls? K aromam, Kakux 3JIEMEHTOB
CMEILAIOTCS 00IIKe IEKTPOHHBIE Maphl B 3TUX MOJIEKYax?

8 JONMOJIHUTEJIBHOE OBECIIEYEHUE JUCIUIIJINHBI

puniaoxenne 1. Kparkuii KOHCIEKT JIeKIMOHHBIX 3aHATHH

Hoepuas u mepmosioepnas snepeemuxa

SAnepHblii peakTop — YCTPOMCTBO, B KOTOPOM OCYIIECTBISIETCS yIpaBisieMas
sIepHas LenHas peaklys, CONPOBOXKIAOIIASICS BbIICIICHUEM 3HEprur. 1IepBoiid siaepHbIil
peakTop moctpoeH B aekadpe 1942 B CIIIA mon pykooactBom O. depmu. B EBporme
MIEPBBINA SAEPHBIN peakTop MyiieH B Aekadpe 1946 B Mockse non pykoBojactsom U.B.
KypuatoBa. CocTaBHBIMH 4YacTsMU JFOOOTO SAEPHOTO pPEAKTOpa SBISIOTCSA: aKTHUBHAs
30Ha C SAEPHBIM TOIUIMBOM, OKPYKEHHasi OTpakarelleM HEHUTPOHOB, TEIUIOHOCHUTEIb,
CUCTEMa DPETyJMpOBaHUs LEMHOW peaklMH, 3alluTa, cucrema ynpasieHus. OCHOBHOH
XapaKTEPUCTUKOM SIIEPHOTO PEAKTOPA SIBISIETCS €T0 MOUTHOCTb.

AtomHast snektpoctanius (ADC) — sieKTpocTaHLMs, B KOTOPOM aromMHas
(amepHast) ’HEprus npeodpaszyercs B 3nekTpuueckyro. [eneparopom suepruum Ha ADC
ABJISIETCS. aTOMHBIM peakTop. Temno, KOTOpoe BBIIEISAETCS B PEAKTOpE B pe3yJbTare
LEMHOM peakluHu JeJeHUs SIep HEKOTOPBIX THKEIBIX AIIEMEHTOB MpeodpazyeTcss B
anekTposHepruto. B ommmune or TOC, paboraromux Ha opraHuyeckoM Toriue, ADC
paboTaeT Ha siiepHOM ToIuTMBe (B ocHOBHOM 310 233U, 235U. 239Pu).

Bnuotcnuii u oanvnuti Kocmoc

K rpynme Gompbmmx mutaHeT OTHOCATCS IUTAHETHl TMTAHTHl M TUTAHETHI 3€MHOM
rpynnsl. K nepssiM otHOCaT FOnurtep, Caryps, Ypan, HentyHn u IlnyToH, KO BTOpBIM -
Mepkypuii, Benepy, 3emmto u Mapc.

Mansie 1uanersl (AcTepouzbl) — 3TO KOCMUYECKHE Tela pa3MEPOM B COTHHU
KWJIOMETPOB U MEHbIlE, ABMXKYyluecs BOKpyr CoNHLA MO 3JUIMITUYECKHM OpOUTaM,
pacrnoyoKeHHbIM, B OCHOBHOM, Mex 1y opOutamu Mapca u FOnutepa. Camble MajieHbKHE
acTepouibl UMEIOT pa3Mep HECKOJbKO MeHblie 1 kM. Uuciao manbix miaHeT OBICTPO
pacTeT Mpu NEPEXoe OT KPYHMHBIX K MEJIKUM, KOTOPBIE YK€ MOXKHO CUMTATh KPYIHBIMU
METEOPUTHBIMU TEJIaMHU.

3Be3npl B Hamei [amaktuke «Mmeunblit [1yTb» 00pa3yloT eIuHYIO 3BE3AHYIO
CUCTEMY M CrpYIIIMPOBAaHbl B CPAaBHUTEIBHO TECHbIE CKOIUleHHs. Hambonee spkue u



MacCCHUBHBIE 3B€3/Ibl, @ TaK)Ke OOJBIIMHCTBO TYMAHHOCTEH M Halla COJHEYHAsl CUCTEMa
HAXONATCS BOJM3U TJIOCKOCTH, HO OYEHB Jalieko OT IeHTpa [amaktuku. OHU JABHKYTCS
BOKPYT OOIIETro IEHTPa THKECTH, KOTOPhI 00pa3yeTcsi OrpOMHBIM CKOILICHHEM 3BE3]] B
sape. Bokpyr Hero u coBepliaeTcs IBMKEHHUE BCeX 3Be3/1, B ToM yucie v ColHia.

Xumuueckas c6s3b

HNonHass CBS3p — 4YacTHBIM Ciydyalk KOBaJieHTHOH, Koraa oOpa3oBaBIIasics
JJIEKTPOHHAS Tapa MOJTHOCTHI0 TMPHUHAIICKUT OOJIee IIEKTPOOTPHUIIATEIFHOMY aToMy,
CTaHOBAILIEMYCS aHUOHOM. OCHOBOM [1Jisi BBIJCJICHUSI ATOM CBA3UM B OTACJbHBIA THUII
CIIY)KHT TO OOCTOSTEIHCTBO, YTO COCAMHECHHSI C TAKOH CBS3bI0 MOXKHO OIHCHIBATH B
MEKTPOCTATUYECKOM  MPUONMKEHWH, CUWTas HOHHYK  CBA3b  OOYCJIOBIICHHOMU
MPUTSKEHUEM TOJOKUTEIBHBIX M OTPHUIATENIbHBIX HOHOB. B3amMmopeiicTBuE HOHOB
MIPOTUBOIMOJIOKHOIO 3HAaKa HE 3aBUCUT OT HAMpaBIICHHs, a KYJIOHOBCKHE CHUJIbI HE
007a1a10T CBOMCTBOM HACHIMIEHHOCTH. [103TOMY KakIbIi MOH B MOHHOM COCIMHEHUU
MPUTATHUBAET TaKO€ YHCIO HMOHOB IPOTUBOIMOJOXKHOTO 3HaKa, 4TOOBI oOpa3oBaiiach
KpUCTAJUTUYECKasl peleTka HOHHOTO Tuma. B noHHOM kpuctamie HeT Mojekyn. Kaxabiii
HWOH OKPY>KE€H ONpEAECICHHBIM YMCJIOM HMOHOB JPYroro 3Haka (KOOpIUHAIMOHHOE YHUCJIIO
noHa). MoHHBIE Tapbl MOTYT CYIIECTBOBaTh B Ta3000pa3HOM COCTOSHHHM B BHUJE
NOJISIpHBIX MoJieKyll. B razoo0pasnom cocrossuun NaCl uMeer IUIONbHBIA MOMEHT
~3-10 KM, uto coorBercTByeT cMmemenuio 0,8 3apsma dIeKTpoHa Ha JUIMHY CBS3H
0,236 uMm ot Na k Cl, 1. e. Na®3*C1%%,

Merainueckasi CBA3b BO3HUKAET B pe3ylbTaTe YACTUYHOM JeIOKaIu3aluu
BaJICHTHBIX 3JIEKTPOHOB, KOTOPHIE IOCTATOYHO CBOOOIHO JBMIKYTCS B PEIIETKE METAJUIOB,
ANEKTPOCTATUYECKU B3aMMOJICHCTBYSI C TOJIOKUTEIIBHO 3apsyKEHHBIMU HOHAMU. CUIIb
CBSI3M HE JIOKAIM30BaHbI M HE HaNpaBlCHbl, a JCJIOKAJU3UPOBAHHBIE DJIEKTPOHbI
00yCTIOBIIMBAIOT BBICOKYIO TEIUIO- W 3JICKTPONPOBOAHOCTH. Bomopomnas cBszb. Ee
oOpa3oBaHue OOYCIIOBICHO TEM, YTO B PE3yIbTaTe CHUIBHOTO CMEIICHUS 3JIEKTPOHHOU
mapel K 3JEKTPOOTPUIIATEIILHOMY aTOMy aToOM BOJAOpoja, obmamaromuii 3(¢GeKTUBHBIM
ITOJIOYKUTEIILHBIM 3apsiioM, MOJKET B3aHMOJICHCTBOBATh c JIPYrUM
anektpoorpunarenbHbiM - atoMmoM (F, O, N, pexe Cl, Br, S). Dueprus Ttaxoro
ANEKTPOCTAaTUYECKOro B3aumonecTBus cocrasisier 20-100 KI[)K‘MOJII{l. Bonopoaubie
CBSI3U MOTYT OBITh BHYTPH- U MEXMOJEKYIIPHBIMUA. BHYTpUMOeKyasipHas BOJOPOIHAS
CBs3b 00pa3zyeTcs, HallpUMeEp, B allETUIIALIETOHE U COMPOBMK/IAETCS 3aMbIKAHUEM IIHKIIA.

Tenemuxa
['eneTuka — HayKa 0 HACJIEICTBEHHOCTH u
U3MEHYNBOCTUH. Hacieocmeennocms 0OBIYHO OTIPEIETISIOT, Kak CIIOCOOHOCTB

OpPraHW3MOB BOCHPOU3BOANTH ce0e TMOAO0HOE, KaK CBOWCTBO POAMTEILCKHX OCOOEH
nepeiaBaTh CBOM MPU3HAKK M CBOMCTBA MTOTOMCTBY. DTUM TEPMHUHOM ONPEIEIISAIOT TAKXKE
CXOJICTBO POJICTBEHHBIX 0COOEH MEXy COOOM.

Y. JlapBuH OTM€Yaja, 4TO MOTOMKH, KaK MPAaBUJIO, HE SBIISIIOTCS TOYHOW KOIMHEHN
POIUTENBCKUX oco0ei, TaK KakK Hapsny c HACJIECTBEHHOCTHIO M
MPUCYIA UBMEHYUBOCMb, KOTOPAsl TMPOSBISIETCS B Pa3IMYUSAX OTIEJIbHBIX OPraHoOB,
MPU3HAKOB WM CBOMCTB, WM KOMILUIEKCA UX Y NOTOMKOB IO CPABHEHHIO C POAUTEISAMU U
POJICTBEHHBIMHU OCOOSIMH.

3agadyeil TEHETUKM SBJSETCS HW3YyYEHHE TNepefadyd HAcJEeACTBEHHOCTH OT
ponuTtenel noromkam. IIpeeMCTBEHHOCTh MEXAY MOKOJECHUSIMUA OCYILECTBISACTCS MyTEM
MOJIOBOTO, OECIONIOTO WIIM BETeTAaTUBHOTO Pa3MHOXeHUs. [Ipu MmoiioBoM pa3sMHOXKEHHUU
BO3HUKHOBEHUE HOBOTO MOKOJIEHHUS MPOUCXOJUT B PE3YJAbTATE CIUSHUS MATEPUHCKON U
OTIIOBCKOW TIOJIOBBIX KJIETOK, TMTO3TOMY IMOTOMKH HECYT MPU3HAKH 00EMX POAUTEIHCKHUX



¢opm. IlonoBble KIETKHM COCTABISAIOT HUYTOKHO MAIYIO JIOJI0 MHOTOKJIETOYHOTO
opranusMa. OHH cOIEpXKaT HACIeOCMBEHHYI0 UHDOpMAyul0  COBOKYIHOCTH T€HOB
eluHuL HaciencTBeHHocTu. HacnenctBeHHass uH(opManus omnpenenser 4eTKUH IUIaH
OHTOTE€HE3a, B MPOIIECCE KOTOPOTO Pa3BHBAIOTCA M (HOPMUPYIOTCS ClieHupUIEeCKHe s
JTaHHOW 0CcOOM CBOMCTBA M MPU3HAKHU.

M. E. JloGamoB maeT crheaywiiee omnpeaencHue: «HacnencTBeHHOCThIO
Ha3bIBa€TCA CBOICTBO OPraHU3MOB 00€CII€UHMBaTh MAaTE€pPHUAIbHYI0 U (YHKIMOHAJIBHYIO
MIPEEMCTBEHHOCTh MEXIy TOKOJCHHSIMH, a TaKkKe OOyCIOBIMBATh CIEIU(UICCKHHA
XapakTep UHAUBUIYaJIbHOIO PA3BUTHUS B ONIPEAEIICHHBIX YCIOBHIX BHEIIHEN CPEbI».

Hapsiny ¢ TepMHHOM «HAcCJI€ICTBEHHOCTb» B TE€HETUKE NPHUMEHSIOT TEPMHUHBI
«HACJEeIOBaHUE» U «HACIEAYEMOCTb». Hacnedoeanuem HA3bIBAIOT MPOLECC Meperadu
HACJIEZICTBEHHBIX 3a/IaTKOB WM HACJIEICTBEHHONW HH(OpPMAIMU OT OJHOTO IOKOJECHUS
ApyroMy, B pPe3yJbTaTe 4Yero y IOTOMKOB (DOPMUPYIOTCS OIpeJesIeHHble NPU3HAKK U
CBOWCTBA, MPUCYILNE POIUTEIBCKUM 0c00IM. TepMUHOM «HAC/IEAYyeMOCTb» 0003Ha4aroT
JOJTEO TEHETHYECKOW M3MEHYMBOCTH B 001IeH (DeHOTUITUYECKON N3MEHUNBOCTH TMPU3HAKA
B KOHKPETHOM NOMYJISLIMNA KUBOTHBIX UJIM PACTEHUM.



JIMCT
U3MeHeHH padoueil yaeOHOW mporpaMMBbl IO JUCHUTIIIMHE
b/1.06 EctecTBO3HAHUE

JlonoTHeHHST ¥ U3MEHEHHSI, BHOCUMBIE B pa00vyI0 MPOrpaMMy JHCIHUILTHHBI

OcHoBanus BHecenus | Paznen PII/I, B koTopblii ConepxaHre BHOCUMBIX
JIOTIOJTHEHUM U BHOCSITCSI U3MEHCHU S JIOTIOJTHEHUH, M3MEHEHU M
N3MEHEHNHN

[Ipennoxenune
paboromarens

[Ipennoxenue [lepeuens pexomMeHayeMOM OO6HOBNIEHUE TIEPEUHS
COCTaBUTEIS JTUTEPaTyphl (IyHKT 5) JUTEPaTyphl
IPOTPaMMbl

Jlpyrue ocHOBaHUs

CocraButens: mpenoaaBareib N.T. KopoTtenko
MOJIITUCH

YTBepKIeHa Ha 3aceaHuM IMKIOBON KOMHUCCHH 00Ie00pa3oBaTeIbHbIX UCIUILINH,
potokoa Ne 9 ot 28 masa 2018 .

[Ipencenarens npeaMeTHOH (IIMKIIOBOM) KOMUCCHH OO0IIe00pa30BaTeIbHBIX JUCITUILIHH
I'. B. llletununa

«28» mas 2018 1.
Hau. YMO ¢unuana A.C. lemueHKko
«29» mas 2018 1.
3aBenyromias 6ubnMoTeko punuana M.B. ®ydanbko
«29» mas 2018 1.

HauaibHuK HHPOPMAIMOHHO-BBIYUCIUTEILHOTO

neHTpa ¢punuaia (mporpaMMHO-UH(OPMAIIMOHHOE

obecriedueHne 00pa3oBaTeNbHON POTPAMMBI) B.A. TkaueHko
«29» mas 2018




