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1. HACIIOPT PABOYEN NPOT'PAMMBI YUYEBHOM JUCIIUITIUHBI

1.1 O61acTh npuMeHeHus1 Y4eOHOH MPOrpaMMbl

PaGouass mporpamMma y4eOHOW AMCIMIUIMHBI €CTECTBO3HAHHE SIBISICTCSI YACThIO
OCHOBHOH TmpodeccuoHanbHOW 00pa3oBaTENIbHON MPOrpaMMOi B COOTBETCTBUHM C
denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CpEIHEro (MOJIHOTO)
obmiero obpazoBanusi u  DenepaibHbIM  TOCYIAPCTBEHHBIM  00pa30BATEIbHBIM
crangaptoM (manee @DI'OC) 1o cHenuanbHOCTH CPEAHETo TPOo(EeCcCHOHAIBHOTO
obpazoBanus (manee CI1O) ans cnenmanbHocTr 43.02.11 [N'ocTHHUYHBIIN CepBUC.

B ocnoBe yueOHON aucHUIUIMHBI «ECTECTBO3HaHWE» JIEKUT YCTAaHOBKAa Ha
dbopmMupoBanue y 00y4aeMbIX CUCTEMbI 0a30BbIX MOHATUN (DU3UKU, XUMHUH ¥ OUOJIOTHH H
NpPEJICTaBJICHU O COBPEMEHHOW €CTeCTBEHHOHAYYHOW KapTHMHE MHpa, a TakKkKe
BBIPa0OTKA YMEHUW MPUMEHSTh TIOJyYEHHBIE 3HAHUS, KaKk B NPOPECCHOHAILHON
NESTENbHOCTH, TaK U JUIsl pELICHUS )KU3HEHHBIX 3a/1ay.

MHorue mMoJoXKeHHs, pPa3BUBAEMbIE €CTECTBO3HAHHMEM, PACCMATPUBAIOTCS Kak
OCHOBAa CO3JaHMSl M HCIOJIb30BaHUS HMH(POPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
texHosoruii (MKT) — onHoro u3 Hambosiee 3HAYUMBIX TEXHOJIOTHYECKHUX TOCTHXKCHUH
COBPEMEHHOM LIMBUJIN3ALINHY.

B ectecTtBo3HaHuU POPMUPYIOTCS MHOTHE BUIBI ACSITEIBHOCTH, KOTOPHIE UMEIOT
MeTa npeaMeTHbIM xapaktep. K HUM B mepByr0 ouepeib OTHOCATCA: MOJIEIMPOBAHUE
O0OBEKTOB U TMPOILIECCOB, MPUMEHEHHE OCHOBHBIX METOAOB [O3HAHMS, CHCTEMHO-
MH()OPMAIIMOHHBIN aHanu3, (OpPMYyIUPOBAHHE TUIOTE3, aHAIW3 W CUHTE3, CPABHCHHUE,
00001IeHre, CcUCTeMaTH3alusl, BBISBICHHE NPUYMHHO-CICICTBEHHBIX CBS3€H, MOHUCK
aHAJIOrOB, yNpaBlieHue 00bEKTaMU U mporeccamMu. IMEHHO 3Ta JUCHUIUIMHA MTO3BOJSET
MO3HAKOMUThH YYalIUXCAd C HAYYHBIMH METOJaMM T[IO3HAHMS, HAY4YUTh HMX OTIUYATh
TUIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

EcrectBo3Hanme wMeeT OYEeHb OOJBIIOE M BCEBO3PACTAIOIIEE  YHCIO
MEXIUCIUIUIMHAPHBIX CBS3€M, MPUYEM Ha YPOBHE, KaK MOHSITHUHHOTO amnmapara, Tak |
uHcTpyMeHTapusi. Cka3zaHHOE NO3BOJISIET paccMaTpUBaTh E€CTECTBO3HAHUE KaK MeTa
JTUCUUIUIMHY, KOTOpash MPEAOCTaBIIAeT MEXKIUCHUIUIMHAPHBIA S3bIK JUISI OMHUCAHUS
Hay4HOU KapTHUHBI MHpA.

Nzyuyenne  «EctecTBO3HaHMs» B NpOdECCHOHAIBHBIX  00pa30oBaTEbHBIX
OpraHM3alusix, peaTu3yloluX o00pa3oBaTeIbHYI0 MPOrpPaMMy CpPEJHEro  OOILEero
obpazoBanuss B mpeaenax ocBoeHus OIIOII CIIO nHa 06a3e OCHOBHOro OOIIETO
oOpa3oBaHusi, HMEET CBOM  OCOOEHHOCTM B  3aBUCUMOCTH  OT  NpoQuis
npohecCHOHAIBHOTO 00pa3oBaHUsl. OJTO BBIpAXKaeTCd B COACPKAHUU OOy4deHUS,
KOJIMYECTBE YacOB, BBIJEISEMbIX HAa U3YYCHUE OTICIBHBIX TEM MPOrPaMMBbI, TITyOHHE UX
OCBOCHHUS Yy4YalIUMHUCS, O0bEME M XapaKTepe NPAKTUUYECKUX 3aHSATHH, BHIAX
BHEAYIUTOPHON CaMOCTOSITEIbHON PabOTHI.

Teopernueckue CBEIEHUS MO €CTECTBO3HAHUIO JOTMOIHSIOTCS MPAKTUYECKUMHU U
7abopaTOpPHBIMHA paboTaMHu.

1.2 MecTto AUCUMILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CIHENHAJTHCTOB
CpeaHero 3BeHa

Huctumumna  «EctecTBo3HaHWE»  BXOAUT B 0a30BbI  y4yeOHBIA  LHKII
(oOmreobpazoBaTeNbHble  AUCIUIUIMHBI)  MPOrpaMMbl  TOJTOTOBKH  CHEIUATUCTOB
CPEIHETO 3BEHA.



1.3 Hean u 3agauym JUCUMIUIMHBI - TpPeOOBaHUSI K Ppe3yJbTaTaM OCBOEHHA
AUCHUTIUHBI:

Conepxanne mporpamMMbl «EcTecTBO3HaHWE» HaNpaBlIEHO HA JAOCTHXKECHHE
CIEAYIOUIUX Yeneu.:

- OCBOCHHE 3HAHHMH O (PyHIAMEHTAIBHBIX (PU3MUYECKUX, XUMUUYECKUX U OMOIOTHUYECKUX
3aKOHAX W MPHUHIINIAX, JISKAIINX B OCHOBE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa; HanboJiee BAKHBIX OTKPBITHSIX, OKA3aBIIUX OMPE/EIAIONIee BIUIHIE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTUHU; METOAaX HAYYHOI'O TO3HAHUS TPUPO/IBI;

- OBJIaJICHWE YMEHUSMH TMPOBOJAUTH HAOIOJEHUS, TUIAHUPOBATh W  BBIMOJIHATH
AKCIICPUMEHTHI, BBIJBUTATh THUIIOTE3bI M CTPOHWTH MOJICIH, NMPUMEHSTH IOJYYCHHBIC
3HaHUS N0 (PU3MKe, XUMUU U OMOJIOTUU AJIsi OOBSICHEHHUS SIBJICHUIN M CBOWMCTB BEIIECTB;
MPAaKTUYECKHW KCMOJIB30BaTh 3HAHUSA MO (PU3NKE, XUMUM M OHOJIOTHH; OIEHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OPMAIINH;

- pa3BUTHE TIO3HABATEJIbHBIX HMHTEPECOB, HWHTEUICKTYAIbHBIX M  TBOPYECKHUX
criocoOHOCTel B Ipouecce NpuoOpeTeHHs 3HAHWM M YMEHHMH 1O (U3HMKe, XUMHH H
OMOJIOTUM C UCIOJB30BAHMEM PA3JIMYHBIX MCTOYHUKOB MHGOpPMALMU M COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

- BOCHUTaHUE YOEKJIEHHOCTM B BO3MOXHOCTH TIO3HAHUSI 33aKOHOB IIPUPO/IBI,
WCITOJI30BAHUS JJOCTHKEHUHN B 00JIaCTH (PU3UKH, XUMUU U OMOJIOTHH Ha 0JIaro pa3BUTHS
YeJIOBEYECKOM  IUMBUIIM3ALMM; HEOOXOJAMMOCTH  COTPYJAHHMYECTBA B  IPOIECCE
COBMECTHOT'O BBITIOJIHEHHUS 3a/1ay, YBAKUTEIHLHOI'O OTHOIIEHHUS K MHEHHUIO OMIOHEHTA
npu  OOCYXICHUH TPOOJIEeM €CTeCTBEHHOHAYYHOTO COJIEP)KaHMs; TOTOBHOCTH K
MOPAJIbHO-ITUYECKOM  OIIEHKE MWCIOJB30BAaHUSA HAYYHBIX JOCTH)KCHHH, UYyBCTBa
OTBETCTBEHHOCTH 3a 3aIUTY OKPYXAIOIIEH Cpeibl;

- UCTIOJIb30BaHNE IPUOOPETEHHBIX 3HAHUN M YMEHUN JJIsl pelIeHUs] MPAKTUYECKUX 3a/1a4
B TOBCCIHCBHOM JKM3HH, oOOecIrieueHMs O€30IMacHOCTH COOCTBEHHOM  JKHM3HH,
PaIlMOHANILHOTO MPUPOONOIb30BAHUS M OXpPaHbl OKPYXKAIoILIEeH Cpelbl, BO3MOXHOCTh
NPUMEHEHMs] 3HAaHUW MNpU PEIIeHUH 3a/7a4d, BO3HUKAIOIIUX B  MOCJIEAYIOIIEH
npohecCHOHAIBHOMN NeSITeTbHOCTH.

B mnporpamMmy BKIIIOUEHO COJAEp)KaHUE, HAMPaBICHHOE Ha (opMUpOBaHUE Y
CTYJIEHTOB KOMIIETEHIIUN, HEOOXOAUMBIX I kKauecTBeHHOro ocBoeHus: OIIOIT CITO na
0a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJTYYECHHUEM CpeaHero oOiiero oOpa3oBaHMS;
MPOrpaMMbl TIOJTOTOBKHA KBAIM(DUIIMPOBAHHBIX pPabOYMX, CIYKalUX, TPOrPaMMBbI
MOATOTOBKH crieranucToB cpeanero 3seHa (IITTKPC, ITICC3).

OcBoenue conepkanust ydeOHoU mucruiumnbl «EcrecTBO3HaHME» obOecredynBaeT
JOCTUKEHUE CTYIACHTAMH CIEAYIOIUX PEe3yIbTaTOB:

JIUYHOCHDBIX
- YyBCTBO TOPJOCTH W YBaXXEHUS K UCTOPUH U JOCTHKEHUSM OTEUYECTBEHHOW HAYKU;
IPaMOTHOE MOBEJIEHHE B MPO(EeCcCHOHATBHONW AEITEIbHOCTH M OBITY MPH OOpaleHUH C
npubopaMu U yCTPOMCTBAMU;

- TOTOBHOCTH K MPOJOJKEHUIO0 00pa30BaHUs U MOBBIIICHUS KBaTU(UKAILIMKU B U30paHHOM
npodeccuoHaNbHON JeATEeNbHOCTH u 00BEKTUBHOE OCO3HaHUE ponu
€CTECTBEHHOHAYYHbIX KOMIIETEHILIUN B 3TOM;

- YMEHHE HCIONb30BaTh JOCTHXKEHHMS COBPEMEHHOM HAayKHM U €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH JJIsl TOBBIIICHUS COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B BHIOPAHHOM
poQeCCUOHATBHOMN NESITEIbHOCTH;

- YMEHHE CaMOCTOSITEJIHbHO J0OBIBaTh HOBBIE Ui C€0S €CTeCTBEHHOHAy4YHBbIC 3HAHMS,
UCIIONB3YS JJISl 3TOTO JJOCTYIHBIE UCTOYHUKHU UH(GOPMAITUH;
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- YMEHUE BBICTPAWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHUS B KOMAHJE IO PEIICHUIO
00IIMX 3a7a4;

- YMEHHE YIPaBIAATb CBOCH MO3HABATEIBHOM ACSATEIBHOCTBIO, ITPOBOJUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaIbHOTO Pa3BUTHUS,

Mema npeomMemHuIX.

- UCIIOJIb30BAHUE PA3JIMYHBIX BUJIOB MO3HABATENILHON JIEATEILHOCTHU JIJISl PELICHUS
€CTEeCTBEHHOHAYYHBIX 3aja4, MPUMEHEHHUE OCHOBHBIX METOJIOB MO3HAHM (HAOII0ICHHUS,
OIMCAHMSI, U3MEPEHUS, IKCIIEPUMEHTA) AJI1 U3YUYEHUs Pa3IMUHBIX CTOPOH OKpYKAIOIIeH
NENCTBUTENIBHOCTH;

- UCIIOJIb30BAHME OCHOBHBIX WHTEJUIEKTYaJIbHBIX OIIEpAallMii: ITIOCTAHOBKM 3aJayH,
dbopMynupoBaHUsT  TUIOTE3, aHalM3a M  CHUHTE3a, CpPaBHEHUA, OO0OOIICHUS,
CHCTEMATH3allMH, BBISBICHUS MNPUYMHHO-CICICTBEHHBIX CBS3E€H, IIOWCKAa AHAJIOrOB,
dbopMynupoBaHUST BBIBOJIOB JJIsi U3YUCHUS PA3JIMYHBIX CTOPOH H3Y4aeMbIX OOBEKTOB,
SIBJICHUW ¥ TIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTaJKHBATHCS B
npodeccuoHalIbHOM chepe;

- yYMEHUE TeHEpUpoBaThb HAECH U OINPEAENATh CPEJCTBA, HEOOXOAUMBbIE I HX
peanu3anuu;

- YMEHHME HCIIOJIb30BaTh PAa3JIMYHbIE MCTOUHHUKHU [JISl MOIYYEHHUsS] €CTECTBEHHOHAYYHOU
nH(pOpMAIINH, OIIEHUBATH €€ JOCTOBEPHOCTE;

- YMEHHE aHAJTM3UPOBATh U MPEACTABIATH HHPOPMAIUIO B PA3JIMYHBIX BUIAX;

- YMEHHUE MYOJIMYHO MPECTaBIATh PE3YNbTaTbl COOCTBEHHOI'O MCCIEAOBAHMS, BECTH
JTUCKYCCHH, JOCTYITHO U TAPMOHMYHO COYETas CojJep>KaHue W (OPMBI MPEICTaBIIIeMO
uH(pOpMaLnu;

npPeoMemmbix:

- ¢(hopMUPOBAHHOCTH MPEJCTABICHUI O POJIU U MECTE €CTECTBO3HAHUS B COBPEMEHHOMU
HAay4YHOM KapTHHE MUpPA; TOHUMAHUE CYIIHOCTH HaO0/1aeMbiXx BO BceneHHoi siBIeHu,
pOJIM  €CTECTBEHHOHAYYHBIX  JMCHUIUIMH B (OPMUPOBAHMM  Kpyrozopa U
(G YHKIIMOHATBLHON TPaMOTHOCTH Y€JIOBEKA ISl PELICHUSI MPAKTUYECKUX 3a/1a4;

- BJIAJICHUE OCHOBOIIOJIAraroIUMU €CTECTBEHHOHAYYHBIMU MOHSATUSAMH,
3aKOHOMEPHOCTSMH,  3aKOHAMHM W TEOPUsAMH;  YBEPEHHOE  HCIOJb30BaHUE
€CTECTBEHHOHAYYHON TEPMHUHOJIOTHHU U CUMBOJIMKY;

- BJIQJICHUE OCHOBHBIMH METOJAMHU HAYYHOI'O IIO3HAHMS, HCIOJIb3YEMbIMH B HayKe:
HAOJI0ICHHEM, OITMCAaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

- yMeHHusi o0pabaTbhIBaTh Pe3yJabTaThl U3MEPEHUM, OOHAPYKUBATH 3aBUCHUMOCTH MEXIY
UCCIIeNYyeMbIMU BETMYMHAME, OOBSICHSITH MMOTYYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOIBL;

- ¢(hOPMHUPOBAHHOCTH YMEHUS pelllaTh €CTECTBEHHOHAYYHbIE 3a/1a4H;

- c(hopMUpPOBAHHOCTh YMEHHSI MPUMEHSATH TMOJIYYEHHBIE 3HAHUS JUISI OOBSCHEHHS
YCIIOBUH TPOTEKAaHUs €CTECTBEHHOHAYYHBIX SIBJICHHM B MpHUpoje, MpodheccuoHaTbHOU
chepe U 11 IPUHITHUS TPAKTUYECKUX PEIICHUN B TIOBCETHEBHOM KU3HU,

- c(OpMHUPOBAHHOCTh COOCTBEHHOM IMO3UIIMM IO OTHOIICHWIO K €CTECTBEHHOHAYYHOU
uH(pOpMalIUU, TOTy4aeMOM U3 Pa3HbIX UCTOYHUKOB.

1.4. TllepeyeHnsb IIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHHs MO JAUCHUILIMHE (MepevYeHb
(popMupyeMbIX KOMIIETEHIIUIT)
He npenycmoTtpensl



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUILIVHBI

2.1. O6bem yueOHOM TMCHUILUINHBI M BU/AbI Y4eOHOMH padoThl

Bua yuyeoHoi pa6oTsl

Oobvem uacos

MakcumaJjibHas yuyeOHasi Harpy3ka (Bcero) 108
Oo0s3aTesibHAsE ayAUTOPHAs yyeOHAas HATPY3Ka (Bcero) 72
B TOM YHCJIC:
3aHATHSA JIEKIIHOHHOTO THUIIA 38
MIPAKTUYECKUE 3aHITH 18
J1a00paTOPHBIC 3aAHITHS 16
CamocTosiTejibHas padoTa o0yyalonierocs (Bcero) 36

HpOMexcyTquaﬂ aTTecranus

JuddepenmpoBannbiit 3a4€T

2.2 CTpyKTYypa QM CHUTIAHBI

KOJ’[I/I'-ICCTBO AYUTOPHBIX YaC0B
CamocrosiTe/ b
HaumeHoBaHue pa3ejioB H TeM Bcero Teopernueckoe TpaxTuieckue u Has pabora
o0yuyeHue naﬁ:;);::;):ue cTyAeHTa (4ac)
Pa3pnea 1. ®usuka 34 10 12 12
Tema 1.1 Mexanuka 6 2 2 2
Tema 1.2 Monekynsapras puzuka u 10 2 4 4
TEPMOMHAMHUKA
Tema 1.3 DnexTpoanHamMuKa 10 4 4 2
Tema 1.4. CtpoeHue atoma u 8 2 5 4
KBaHTOBAas (PU3UKa
Pasnen 2. Xumus 38 14 12 12
Tema 1.1 OcHOBHBIE TOHSITHS U 3 2 1
3aKOHBI XUMHH
Tema 1.2 Boma. PactBopsl 6 2 2 2
Tema 1.3 Xumuueckue peaxiuu 5 2 2 1
Tema 2.1 MeTaiiasl 1 HEMETAJUIB 6 2 2 2
Tema 3.1 YraeBoaopoabl 6 2 2 2
Tema 3.2 Kucnopoacoaepxaiie u
a30TOCOJIEPIKAIIUE OPTAaHIMICCKHE 6 2 2 2
BEIIECTBa
Tema 3.3 XuMHUS U )KU3HE. 6 2 2 )
XuMus B ObITY
Pa3nen 3. buosorus 36 14 10 12
Tema 1.1 MeTo/bl ITO3HAHKS B 6 2 5 5
ouonoruu
Tema 1.2 Knetka 8 4 2 2
Tema 1.3 Opranusm 8 4 2 2
Tema 1.4 Bun 6 2 2 2
Tema 1.5 Dxocucremsl 8 2 2 4
Bcero mo fUCHMILIHHE 108 38 34 36




2.3 TemaTH4yecKuii JIAH U COAePKaHMe Y4eOHOM TUCHUIITHHBI

HanmeHnoBanmue Conep:kanue y4eGHOIro MaTepualia, NpaKTuieckue padorsl, Oo0bem | YpoBeHb
pa3aeoB U TeM caMocToATeIbHAsl padoTa o0y4aromuxcs, KypcoBasi padoTa 4acoB OCBOCHHSA
(ecau mpeycMOTpEHA)
Paznen 1. ®uznka 34
Tema 1.1 Cojaep:xkaHue yueOHOro MaTepuaja 4
MexaHuka Jlekuuu 5 2
1 | MexaHnueckoe ABMKEHUE. 3aKOHBI IBHKECHUS.
IIpakTHyeckue (1a60paTOpPHbIE) 3AHITHSA
1| N3yuyenne 3ak0Ha COXpAaHEHHUS UMIYIIbCA H PEAKTHUBHOTO 2
JIBYDKCHHUS .
CamocrosiTeJbHAsA padoTa 00y4aI0IUXCH
CocraBiieHHE aNropuT™Ma pelieH!ss KHHEMaTH4eCKHUX 3a7ad. 2
Perenne 3amau mo teme «MexaHUKa
Tema 1.2 Coaepxanue yueOHOT0 MaTepuaja 6
MouJiekyasipHas Jleknun
1,2
$uzuka n 1| Ocuosueble nonoxkeHus MKT u ux onbITHOE 000CHOBAHHE. 2
TEPMOTUHAMHKA 3aKOHBI TEPMOIMHAMUKH
IIpakTnueckue (J1adopaTopHbIe) 3aHATHS
1| M3mepenue BIaXKHOCTH BO3IyXa 4
2 | V3mMepeHue NOBEPXHOCTHOTO HATSIKESHUSI KU KOCTH 2,3
CamocTosiTeJIbHAsA padoTa 00y4aOIUXCS 4
CpaBHHUTEIBHBIN aHAIN3 PA3TUYHBIX TEMIEPATYPHBIX ITKA
Tema 1.3 Conep:xanue yued0HOro MaTepuaja 8
JuaektpoaguHamMu- | Jlekuuu 4
Ka 1| Dnexrpuueckoe B3anMoeiicTBre. 3akon OMa Ui ydacTka 2 12
LENU U JUIs IOJIHOM Lenu !
2 MarauTHOE noJjie NOCTOSHHOIO MarHuTa u QJICKTPUYCCKOT'O 2
TOKA. SIBJIEHUE 3JIEKTPOMAarHUTHOM MHAYKIMH.
IIpakTHyeckue (JIaGopaTopHbIe) 3aHATHS
1| N3yyenne 3axona OMa Ut ydacTKa IIenu 4
2 | V3ydeHue siBIICHHS DJICKTPOMArHUTHOW UHYKIMH 23
CamocTosiTebHasA padoTa 00yyaromuXxcs '
CpaBHUTEIbHBIA aHAJIN3 DIEKTPUUYECKUX CBOMUCTB Pa3IUnUHBIX 4
ITPOBOTHUKOB
Tema 1.4 Conep:xanue yue0HOro MmarepuaJia 4
Crtpoenue atoma M | Jlekuuu 1.2
KBaHTOBast 1| Crpoenue aroma 1 aTOMHOTO si7jpa. 3aKOHBI CBETA. 2 '
¢usuxa PannoakTHBHOCTE
IIpakTHyeckne (J1a60paToOpHbIE) 3aAHATHS 2
1 | KonTponpHast paboTa 1o reme «Pu3nkay
CamocrosiTesibHasi padoTa 00y4a0IIHXCS 2,3
DKOJIOTHYECKUE TIPOOIEMBI, CBA3aHHBIE C HCMOJIb30BAHUEM 4
SIIEPHOM SHEPTETUKU
Paszgea 2. Xumus 38
Tema 1.1 Conep:xanue yue0HOro MmarepuaJia 2
OcHoBHBIC Jlekuuu 2
MOHATHSA U 1 | BemectBo. ATom. Mosiekyna. XuMHUYECKUH 3JIEMEHT 1
3aKOHBbI XHMHH CamocTosiTesibHAs1 padoTa 00y4aroluXxcs 1
Koncnekr: «Otkpbitue [lepnoquyeckoro 3akoHa M ero 3HaUSHHE»
Tema 1.2 Coaepxanue y4eO0HOr0 MaTepuaa 4
Bopa. PactBopsl Jlexknun 2
1| ®usnueckre U XuMUYECKHE CBOWCTBA BOIbI. DU3UUECKUe U 2
XUMHUYECKHE CBOWCTBA PACTBOPOB.
IIpakTnueckue (J1a0opaTopHbIe) 3aHATHS
2 | 3arpsi3HUTENH BOJBI U CIIOCOOBI OUMCTKH BOAbI. OnpeacicHue 2 2,3

KECTKOCTHU BOJBI




CamocTosiTeJIbHas padoTa 00y4al0IUXCS
KoncnekT « ArperaTHble COCTOSIHUSI BOABI U €€ EPEX0bI U3
OJIHOTO arperaTHOr0 COCTOSIHUSL B APYTOE»

Tema 1.3
XuMHu4yecKne
peakuuu

Coaepxanue yueOHOT0o MaTepuasa

Jlexknun

1| Xumuueckas peaknus. TernaoBoit 3pPekT XuMUIeCKOn
peakiui. XMMHUYECKOE PABHOBECHE

IIpakTHueckue (1adGoparopHble) 3aHATHS

1| CocraBneHne 3MEKTPOHHBIX U AIIEKTPOTpapuuecKux GopMy
aTOMOB XHMMHUYCCKHUX 3JICMCHTOB

CamocrosiTebHAsA PadoTa 00y4aI0IUXCS
Cocrapnenne npe3eHTanui: « THUITbI XUMHYECKON CBSI3M», « THIIBI
KPHUCTAJNINYECKUX PEIIETOKY.

2,3

Tema 2.1
MeTauibl "1
HEeMeTAJIBbI.

Copaepxanne y4e0HOr0 MaTepuaa

Jleknuu

1| Meramnsl. CrutaBsl. Koppo3ust MeTansioB u criocoObl 3aIUThI
OT Hee.

1,2

IIpakTHyeckne (J1a60paToOpHbIE) 3aAHATHS

1| O6mas xapakTeprcTiKa MeTauioB. OO0Ias XapakTepucTuka
TJIaBHBIX MOATPYII HEMETAJUIOB Ha IPUMEPE TaJIOTCHOB.

CamocrosiTeJbHAsA PadoTa 00y4aI0IUXCS
KoncrekT 1o Teme: «3amura oKpy>Karouiei cpesibl OT 3arps3HeHNs
TSKEJIBIMU METaNIaMH, COSAMHEHHUSIMH a30Ta, CEPhI».

Tema 3.1
Yraesogopoasbl.

Copaepxanne y4e0HOr0 MaTepuaa

Jleknuu

1 HpeZ[CHI)HLIC 1 HCIIPCACIIbHBIC YTJICBOAOPOABI. HpI/IMeHeHI/Ie
Yrj€BOJOPOJAOB B OPIraHMYCCKOM CUHTE3C.

1,2

IIpakTHueckue (J1a0opaTopHbIe) 3aHATHS

1| OGmas xapakTepucTHKa yrJIeBOI0POI0B

CamocTosiTebHasA padoTa 00yyaloUXCs
Koncnexr «IIpupoiHble HCTOUYHUKH YTIEBOIOPOIOBY.

Tema 3.2

Conep:xanue yueOHOro MmaTepuaJia

Kuciopoacoaep:xa

Jlexknun

mue
a30TocoAepKaII e

1| Crouptel, KapOOHOBBIC KHCIIOTHI, CIIOXKHBIC 3QUPBI, aMHUHBI,
AMHHOKMCIIOTEI, OEIIKH.

1,2

OpraHuvecKue

IIpakTHyeckue (J1adopaTopHble) 3aHATHUS

BellecTBA

1| CgoiicTBa W NpUMEHEHHS CIIUPTOB, KAPOOHOBBIX KHCIOT U
CJIOKHBIX 3(UPOB.

CamMmocTosTe1bHasA padoTa 00y4arommXxcst

Cocrasienue Tadmun «CTpoeHHE U XapaKTepHbE XHMHYECKHE
CBOWCTBA MPEICTABUTENEH KHUCIOPOACOAECPIKAINX OPraHMYECKUX
coeauHeHui», «CTpoeHME W XapakTepHble  XUMHUYECKHE
CBOMCTBA MPEACTABUTENEH  a30TCOJEPKALIUMX  OPraHUYEeCKUX
COEIUHEHUIY.

Tema 3.3

Copnep:kanue y4e0HOro MaTepuaja

XuMHUS U JKU3HD.

Jleknuu

Xumus B ObITY

1| Xumus u OpraHu3M YCJIOBCKaA. XUMHYECKHE IJIEMEHTHI B
COCIMHCHUSA B OPraHn3Me 4€JI0OBCKA.

1,2

IIpakTnueckue (J1abopaTopHbIe) 3aHATHS

1 | KonTpospHast paboTa 1o TeMe «XUMHUsD)

CamocrosiTebHAsA padoTa 00y4al0UXCs
Joknan «Poib XUMHYECKUX 3JIEMEHTOB B )KU3HH PACTCHHUI»,
«Y nobOpenust. XMMHUUECKHE CPEJICTBA 3ALUThI PACTCHHI»

Pa3pnen 3. buoaorns

36

Tema 1.1

Copep:xanue yueO0HOro MaTepuaJa

MeToabl

Jlexknun

NO3HAHUSA B
0OMO0JIOTHH

1| XKuBas nmpupoa kak 00beKT H3y4eHus! OMOIOru. MeTo bl
WCCIIEJOBAaHMS )KUBOH MPUPOABI B OMOJIOTHH.

1,2

IIpakTuyeckue (J1aGopaTopHbIe) 3aHATHSA

1 | JKuBas mpupo/ia kKak 00beKT U3ydeHUsT ONOJIOTHHI

10




CamocTosiTeJIbHas padoTa 00y4al0IUXCS

Koncnekt «MeToib! HCCIIeI0BAHUS KUBOW IIPHPOABI B OHOIIOTHNY,
«EctecTBeHHOHay4YHasl KapTHHA MUPA B TPAKTHUECKOH
JIESITENIBHOCTU JIFOJCH

Tema 1.2 KiteTka

Conep:xanue yueOHOro MaTepuaja

[ep]

Jlexknun

1| Knerounas Teopus ctpoenus opranuzmoB. Mosnekyna JHK -
HOCHTEJb HACIEICTBCHHOH HH(pOpMauu

2 | HeknerouyHoe cTpoeHHe, )XU3HEHHBIH LIUKI U €r0 3aBHCHMOCTb
OT KJIETOYHBIX (DOPM )KU3ZHU

IIpakTHuyeckue (JIa0OpaToOpHbIE) 3AaHATHSA

1| W3yyeHue CTPOCHUS PACTUTEIILHOM U JKUBOTHOW KJIETKU

CamocTosiTenbHas padoTa 00yJaromuxcst

3anoIHATH TAOJIUIIBI IO TeMaM: « XUMHUYECKUE JIEMEHTHI KICTKI»;
Coobuienune « Posb B KiIeTKe HEOPraHUYECKUX U OPraHUYECKUX
BeliecTB», «Bupycsl — Bo30yauTeny HHGEKITMOHHBIX
3aboneBanuiny; «Bupyc mmmyHonedunuta yenoseka (BY).
[podunakruka BUY-undpexkunn», «bakrepun»

Tema 1.3
Opranuszm

Conep:xanue yueOHOro MaTepuajia

[op}

Jleknuu

1| MHoroo6pasue opraun3moB. OOMEH BEIIECTBOM U SHEPrueii ¢
OKpY)KArOIIeH cpeioi KaKk HeoOXOANMOE YCIOBHE
CYILIECTBOBAHUSI YKUBBIX CHCTEM

1,2

2 | HacriescTBEeHHOCTD U MI3MEHUYMBOCTD — CBOHCTBA OPraHM3MOB;
3aKOHOMEPHOCTH HacIeIOBaHMs, ycTaHOBJIEHHbIE . Mennenem
u T. Mopranom (Ha npuMepe HacJIeI0BaHMs y YEIOBeKa)

1,2

IIpakTnyeckue (Jad0opaTopHble) 3aHATHS

1| Opranmsm — enuHOe 1eaoe. MHOrooOpasue opraHmu3MoB

CamocTosiTenbHas padoTa 00yJaromuxcst

Koncnekrsl: «HacnencrBeHHbIe O0JIE3HN Y€I0BEKA, HX IPUYNHBI U
npodunaktuka», «CoBpeMEHHBIE MTPEACTABICHUS O TCHE U
TEHOMEY.

Coobuienne «I' eHeTnyecKre 3aKOHOMEPHOCTH CENICKIINI,
«Yuenue H.W. BaBuioBa o 1ieHTpax MHOro0oOpasust 1
IIPOUCXOXKICHUS KyIbTYPHBIX pacTeHHiD». «buoTexnonorus, ee
JIOCTU KEHUS], IEPCIEKTUBBI PA3BUTHUSI.

Tema 1.4
Bun

Conep:xanue yueOHOro MarepuaJia

Jlexknun

1| Bup, ero xkpurepuu. [Tomynsiuust — CTpyKTypHast €AMHHULIA
3BOIOLMH. Teopus 3BOJIOLMHU OpraHndeckoro mupa 4.
HapBuna

1,2

IpakTnyeckne (J1a60paTOPHbIE) 3AHATHS

1| T'unoressl IMMPOUCXOKJACHUSA JKU3HU.

CamocTosTenbHas padoTa 00yJaromuxcs
Koncnekr «I'umoTe3sl MpouCXoXIeHUs XKu3Hu», «llosBieHue
MBICTIUTEIbHOM AESITEABHOCTH U WICHOPA3AEeIbHON peumy.

Tema 1.5
IKOoCHCTEMBI

Copep:xaHue y4e0HOro MaTepuajia

Jleknun

1| TIpeaMert u 3a1a4u 3KOJIOTHH. DKOJIOTHYeCKUe GaKTopbl,
0COOEHHOCTH UX BO3IECHCTBUA.

1,2

IIpakTHueckue (JIa0opaTopHbIe) 3aHATHSA

1 | KonrposbHas pabota 1mo teme «buosorus»

CamocTosiTenbHas paboTa 00yJaromumxcs
CocTaBJeHHE YKOCHCTEMBI

HUTOrO:

108

11




2.4 Conep:kaHue pa3/ie/ioB JUCHUNINHBI

2.4.1 3aHATHA JeKIMOHHOT0 THIIA

HaumenoBa-
HHe pa3jiena

Copep:xanue pa3zieja

®opma
KOHTPOJIs

Mexanuka

MexaHudecKoe JIBIDKEHHE, €ro OTHOCHUTEIbHOCTb. 3aKOHBI MHAMHKH
Herorona. Cunbl B mpupoze: ynpyrocTb, TPEHHE, CHJIA TSKECTH. 3aKOH
BCEMHPHOTO TsAroteHus. HesecomocTs. Mmmymbc. 3akoH COXpaHEHUS
UMIIylIbCa W peakTUBHOE aABMXeHHe. [loTeHImanmpbHas W KUHETHYecKas
SHeprusl. 3aKOH COXpaHEHWs MEXaHUUYecKoil sHepruu. PaboTa u MOIIHOCTD.
MexaHnuueckue KoseOaHus. MexaHWueckue BOJHBI. 3BYKOBBIE BOJIHBL
VYipTpa3sByK M €ro HCHOJIb30BaHHME B TEXHHMKE M MeaunuHe. OCHOBHBIC
mosoxkeHnst MKT u ux ombeiTHOe 000CHOBaHHE. BpoyHOBCKOE NBM)KCHUE.
Huddysus. Pazmepsl n Macchl MOJIEKYJI M aTOMOB. KanuyuisipHble sSBICHHS.
TennmooOMeH. 3akoHBI TEPMOIMHAMHMKH. TEIUIOBBIE ABHUTATENM W OXpaHa
okpyxkatomeit cpenpl. KIIJ[ TemnoBbIXx aBUrarenei. OJeKTpHUECKOe
B3aMMO/ICHCTBHE. OneMeHTapHBIN 3apsim. 3akoH Kynomna.
Onexrpocratuueckoe mnone. HampsakenHocTs. IlpuHinun cynepno3unuu
mosie. MarHUTHOE MOJIE TMOCTOSHHOTO MarHWTa W AJIEKTPHUECKOTO TOKA.
MaruuTtHass WHAYKOUS, MAarHUTHBIA TOTOK. SIBJIEHHE 3JIEKTPOMArHUTHON
nHAyknun. 3akoH Oma jui ydacTka nenu. Kparkas uCTOpHs pasBUTHS
MIPEACTaBICHUH O IpUpOJE CBeTa. OJIEKTPOMArHWTHAs IpPUpPOJA CBETA.
3aBHCUMOCTh MEXIY JUIMHOM BOJHBI W YacCTOTOH 3JIEKTPOMArHUTHOIO
W3NMy4deHUs. 3aKOHBI OTPaXCHUS W TperomieHus cBeta. Porodrddexr n
KOPIyCKYNIspHBIE cBoWcTBa cBera. CTpoeHHME aToMa M €ro IUIaHeTapHas
Mozenb. I'mnortesa Ilmanka. IloryomeHne M HCIyCKaHUE CBETa aTOMOM.
Crpoenue aToMHOTO sifpa. PaguoakTUBHBIE M3ITydeHUs] U UX BO3ZIEHCTBHE
Ha JKMBbIE OPraHM3MBI. DHEPIus paculelIeHus aTOMHOTO spa. SnepHas
SHEPreTHKa.

P, Y, KP

Xumusa

IIpenmer xumuu. BemectBo. ATom. Monekyna. XUMUYECKU BJIEMEHT M
¢dbopMel ero cymiectBoBaHus. [IpocThie U ciiokHbIC BemiecTBa. OTKPBITHE
[eproandeckoro 3axona. [leproamaeckasi CHCTEMa XUMHUYECKUX AIIEMEHTOB
. N. MenneneeBa. 3nauenue Ilepuonudeckoro 3akoHa u Ilepuoauueckoit
CUCTEMBI XUMMUeCKUX 31eMeHTOB [I. 1I. MenneneeBa i pa3BUTHs HAYKU
Y TIOHUMaHUS XUMUYCCKOW KapTHUHEI MUp. KoBalleHTHAS CBSI3b: HETIOJApHAS
nu l'IOJ'IprHaSI. I/IOHHaH CBA3b. KaTI/IOHI)I U aHHUOHBI. MeTaJ'lJ'[I/I‘-IeCKaSI CBA3b.
Bonoponnas cBsize. Boma B mpupone, ObITy, TEXHUKE W Ha TPOHU3BOCTBE.
q)I/ISI/I‘-IeCKI/IC U XHUMHYCCKUC CBOﬁCTBa BO/JIbI. 3anH3HI/ITeHI/I BOJAbl U
cnocoOpr ounctku. JKectkas Boma u ee ymsrdeHue. OmnpecHEHHE BOJBL
ArperaTHble COCTOSIHUSI BOJBI U €€ TMepexojbl U3 OJHOTO arperaTHOro
cocTosiHus B Apyroe. IlonsaTre o xumudyeckoil peakuuu. TUIbl XMMUUYECKUX
peakrmii. CropocTh peakiuu W (aKTOPBI, OT KOTOPHIX OHA 3aBHCHT.
TennoBoii 3pdekr XuMHUYeCKOHW peakuud. XHMHUYECKOE paBHOBECHE.
OKcHBI, KHCIOTHI, OCHOBAHHUS, COJH. XHMHMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX COEIMHEHUHN B CBETE TEOPUU IIEKTPOJIUTHUECKON
muccornmanuu. OOmme (Qu3NYecKue W XUMHAYECKHE CBOWCTBA METAJUIOB.
OOmrasi XapaKTEepHUCTHKA TJABHBIX MOATPYII HEMETAJUIOB HA HpUMEpe
TaJOreHoB. BakHelIne coeTMHEHUST METANIOB U HEMETAJNIOB B TIPUPOJIE U
XO3SIUCTBEHHOM J1esATeNbHOCTH. OCHOBHBIE MOHATUSI OPraHUYECKON XUMHUH U
TEOpHUsT CTPOCHHS OpraHuveckux coenuHeHuid. [loHsATHE W30MEpUH.
VYraneBomoponsl.  IlpemenpHble W HENpeOenbHBIC  YIIIEBOJOPOIBL
IIpumeHeHne yrieBOJOPOJOB B OpraHMYeckoM cuHTe3e. [IpenenbHble U
HenpeAeabHBIC YTIeBOIOPOAbl. lIpHpomHBIe MCTOYHUKH YTICBOJOPOIOB.
VYrieBogoposibl  Kak OCHOBAa MEXAYHAPOJHOTO COTPYJHUYECTBA U
BaKHEHTIIHIA HUCTOYHUK (hopMupoBaHHs OromKeTa P®.
Kucnopoacoaepxkamue opraHudeckue BemectBa. CHUPTH, KapOOHOBEIC
KACJIOTBI W CIOXKHBICE J(HUPBI: WX CTPOCHHE U  XapaKTCPHBIC
XUMHYECKHUE CBOJCTBA. [IpencraBurenu KHCIIOPOICOACPIKAIIINX
OPraHUYECKUX  COEAUHEHUH:  METWIOBBIM W  JTHIOBBIA  CIHPTHI,
TJIAIEPUH, YKCYCHAs KUCIOTa. JKUPHI KaK CIO0XKHBIE dPHUPHL. AIKOTOIH3M U
€ro OTpaXXE€HHWE B TMPOM3BEICHMSIX XYJIOXKECTBEHHON JHTEpaTypbl U

P, Y, KP
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M300pa3sUTEIFHOTO HMCKYCCTBAa. AMHHEI, aMUHOKUCIOTHI, Oenku. CTpoeHue
u Owosornyeckas GyHKIus OenkoB. XUMHS W OpPraHW3M YeJOBEKa.
XuUMHUYECKUE DIEMEHTBl B OpraHm3Me 4YejoBeka. OpraHudeckue U
HeopraHuueckue  BemiecTBa. OCHOBHBIC  JKH3HEHHO  HEOOXOIUMBIC
COCIMHEHUS: OCJIKH, YIIIEBOJIbI, )KUPbI, BUTAMUHBL. YTJIEBOJbl — TJIABHBIN
HCTOYHHK DHEPTUU OpraHu3ma. Pojb KHPOB B OpraHu3Me. XOJCCTCPHUH U
€ro poiib B 3[0pOBbe 4YejoBeka. MuHepalbHble BEIIECTBa B HPOJYKTax
MUTaHus, TuieBble qo0aBku. COaTaHCHPOBAHHOE TUTAHUE.

3 BuoJsioruss | buonorus — coBokynmHOCTh Hayk O >kHBOM mpupozae. Meroas! Hayunoro | P, KP, ¥V
No3HaHMs B Ouosoruu. JKuBas npupoja Kak 0ObEKT M3yueHHs OHOJIOTHH.
Merto1b1 MCCIIENOBAHMS XKUBOW MIPUPOIBI B Onosornu. OnpeaeneHne Xu3Hu
(c mpuBieYeHHMEM MaTepHana W3 pPa3leNoB (U3UKKM M XUMUH). YPOBHHU
OpraHM3aly XWU3HU. VcTopus usydeHns: KieTkd. OCHOBHBIC ITOJIOXKCHUS
KJIeTouyHol  Teopuu.  Kierka  —  CTPYKTYpHO-(YHKIHMOHAIbHAs
(onemenTapHasi) eamuuna ku3HU. Crpoenme kieTkd. OcCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH dykapuoT. Kierounoe sippo. OyHKums
Aqpa:  XpaHEHHE, BOCIPOM3BEACHHWE M IIepelada  HaCleACTBEHHOMN
HHQOPMAINH, PETYISALH XUMHYECKON aKTHBHOCTH KiIeTKH. CTpykTypa U
(GYHKIIMH XpOMOCOM. AyTOCOMBI M IOJIOBBIE XpOMOCOMBI. buosoruueckoe
3Ha4YeHHE XMMHUIECKHX 3JIEMEHTOB. HeopraHmueckne BEIIECTBA B COCTaBe
kinetkn. Poib  BOABI Kak pacTBOPUTENsT W OCHOBHOTO KOMIIOHEHTA
BHYTPEHHEH Cpe/ibl OPraHu3MOB. YTIEBOBI U TUNUABI B KiieTke. CTpyKTypa
n Onosornueckne QyHKuuu OenkoB. CTpoeHHE HYKJIEOTHIOB U CTPYKTypa
nojunykineotuansix ueneit JJHK nu PHK, AT®. Bupychl u 6akreprodaru.
Hexnerounoe crTpoeHue, XW3HEHHBIH LUKJI M €r0 3aBHCHMOCTh OT
KJIETOYHBIX (QOpM JKu3HH. Bupycel — B030yauTenu WHQPEKIMOHHBIX
3a0oNeBaHMiA; TOHATHE 00 OHKOBHpycax. Bupyc wuMMyHomedunura
yenoseka (BNY). IIpopunakrnka BUU-undexnuu. OpranusmM — enuHoe
nenoe. MHuorooOpasue opranm3mMoB. OOMEH BEHIECTBOM M JHEPTHEH ¢
OKpYXKAroIeH cpeloil Kak HeoOXOIUMOE YCIOBHE CYIIECTBOBAHUS JKUBBIX

cucteM. CrmocoOHOCTh K CaMOBOCTIPOM3BEJCHUIO — OJHAa U3 OCHOBHBIX
0COOCHHOCTEW JKUBBIX OpPraHu3MoOB. JlelieHHe KIETKH — OCHOBA pPOCTa,
Pa3BUTHS M PA3MHOXCHUS OPraHU3MOB. becnosioe  pa3mHOXXeHHE.

[TomoBo#t mpomecc W TMOJOBOE pa3MHOXKeHHe. OTIOIOTBOPEHHUE, €ro
ouonornyeckoe 3HaueHue. [loHsTHEe 00 WHIUBUAYAIbHOM (OHTOTCHE3).
DOBOJIIOIMOHHAsT TEOpUsi M €€ posiib B (OPMHPOBAHHU COBPEMEHHOM
€CTeCTBCHHOHAYYHOW KapTWUHBI Mupa. Bum, ero kpurepun. [lomymsius kak
CTpYKTypHas1 €AuHHIa BHJa W DBOJIOLHH. CuHTeTHYecKas TCOpUA
SBOJTFOLUH. [IBIKYIITIE CHIIBI SBOJIFOLIUN B COOTBETCTBUU C CHHTETHYCCKOM
Teopuei IBOJTIOIIH (CT2). I'enernyeckue 3aKOHOMEPHOCTHU
SBOJIIOIMOHHOTO ~ TIpoIiecca. Pe3ynbTaTsl spomortui.  CoxpaHeHue
MHOTr0o0o0pasusi BUJIOB Kak OCHOBAa YCTOMYMBOTO pa3BHUTHS Onochepsl.
IIpuunsb BBIMHUPAHUS BHJIOB. buonornueckuit nporpecc u
Oouonornueckuit  perpecc. [wmmotess TIPOMCXOKICHUS JKU3HU.
VYcnoxHEHHE JKUBBIX OpPraHM3MOB Ha 3eMjle B IIPOLECCE HBOJIIOLHH.
AHTpoOTIOTEHEe3 ® ero 3aKkoHOMepHOCTH. JlokaszarembcTBa  poOICTBa
YeJoBeKa C MIICKOMHUTAIOMUMH JKHBOTHBIMU. OKOJOTHYECKHE (AaKTOPHI
AaHTPOTIOTEHe3a:  YCIO)KHEHHE  TOMYNSIMOHHOW  CTPYKTYphl — BHJA,
W3TOTOBJICHHE OPYIWH Tpy/Aa, Nepexo]] OT PAaCTUTENHLHOIO K CMEUIAHHOMY
TUIy THTaHUS, WCIONb30BaHHMEe OTHA. [losBIEHHE  MBICIHTENBHON
JEATeNIbHOCTH ¥ WieHOpa3leNlbHON peun. IIponcxoxkieHne. IKOCHCTEMBI
[Ipeamer u 3aga4n SKOJIOTUH: YIEHUE 00 IKOJOTUUECKHX (aKTOpax, yUeHHe
0 CcoO0IIecTBax OpraHU3MOB, y4eHHE O Ouocdepe. ODKOIOTHIECKHE
(aKkTopbl, 0COOCHHOCTH MX BO3JEHCTBHA. JKOJIOTMYECKask XapaKTePHCTHKA
Bupga. [lonstre 06 skonorndeckux cucremax. Llemn nmuranus, Tpodudeckne
ypoBHHU. buoreoneno3 kak skocucrema. buocdepa — riobanbHas
skocuctema. Yuenme B. W. Bepnamckoro o Ouochepe. Poab KHBBIX
opraHu3MoB B Owmocdepe. bruomacca. Bbuomormdeckuii kpyroBopot (Ha
IpuMepe KpyroBopoTa yriepona). OCHOBHBIE HaNpaBICHUS BO3JIEHCTBUA
yenmoBeka Ha Ouocdepy. TparchopmMarwisi €CTECTBEHHBIX SKOJIOTHICCKUX
cucreM. OcOOEHHOCTH arpo’KOCUCTEM (arpoIlCHO30B).

Ipumeuanue: T — mecmuposanue, P — nanucanue pecpepama, ¥ — ycmuuwiii onpoc, KP — konmponvuas paboma
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2.4.2. 3aHATHA CEMMHAPCKOI0 THIIA

— HE IIPEelyCMOTPEHbI

2.4.3. llpakTnueckue 3ausaTus (JlabopartopHblie 3aHATHSN)

®opma
HaumeHnoBanme
Ne HanMeHoBaHHMe MpakTHYecKHUX (J1a00PaTOPHBIX) padoT TeKylIero

pazrera KOHTPOJIs
1 2 3 4

1. |Pa3zmen 1. MN3ydyeHne 3akoHa COXpPAaHEHHS UMIYJbCa W PEAKTUBHOIO
dOusznka JIBIKEHUSL.

N3mepenue Bi1aKHOCTH BO3AyXa.

N3mepeHne noBEpXHOCTHOIO HATSXKEHUS KUIKOCTH.

Nzyuenue 3akona OMa 171 y4acTka Lemnu.

W3yuenue siBaeHUs 3J€KTPOMAarHUTHON UHTYKIUU.

2. |Pazmea 2. 3arpsi3HeHHe BOJBI M CIIOCOOBI OYHMCTKH BOIBL. OrmpeneneHue
XHMHﬂ KECTKOCTHU BOJBI.

CocTaBnieHHe SMEKTPOHHBIX W 3JeKTporpapudeckux Hopmyl
aTOMOB XUMHUYECKUX IJIEMEHTOB.

OO6mas xapakrepuctuka MmeramioB. OOmas xapakrepuctuka| IIP, V, JIP
TJIaBHBIX HOATPYII HEMETAJUIOB Ha IPUMEPE TaJIOTCHOB.

OO0mras XxapaKTEepHUCTHKA YTIIEBOIOPOIOB.

CBolicTBa W TPUMEHCHUE CIUPTOB, KapOOHOBBIX KHCIOT H
CIIOXKHBIX A(hHPOB.

3. |Pa3mea 3. ’Kusas npupoaa Kak 00BEKT H3YUCHUST OHOJIOTHH.

Buogorus N3yuenue cTpoeHUs paCTUTEIbHOU U KUBOU KIETKHU.

Opramm3smM — enuHOE TIienoe. MHorooOpasue OpraHU3MOB.
['umoTe3sl MPOUCXOKIACHUS KU3HU.

TP, v, JIP

TP, V, JIP

2.4.4 Copepxanue camocrosiTeJbHOM padoTrel (IIpuMepHasi TemMaTHKa
pedepaToB)
Ilo ¢usuxe
1 . Metponorus B mpogeccuu
2 ®usuka B mpodeccun (3HaueHne PU3NKU MPU OCBOCHUU TPOPecCcun)
3. [TorpemHoCTH U3MEPEHUI
4. CKOpOCTH B IPUPOJIE U TEXHUKE.
5. anuneo [Nanunielt — ocHOBaTENb TOYHOT'O €CTECTBO3HAHUS
6. 3HaueHue oTKpbITHH ["anunes
7. Ucaak HproOTOH — co3aaTenb KiIacCuuecKou (pu3nku
8. Cuiibl B IPUPOJIE U TEXHUKE
9.YapTpa3ByK M €ro UCMOIb30BAHUE B MEAUIIMHE U TEXHUKE
10.PaguoakTuBHBIC U3TYyYEHUS U UX BO3JICUCTBHE HA AKUBBIE OPraHU3MBbI
1o xumuu
1.Baxkneiimne coelMHEHNs] METAZIOB U HEMETAJUIOB B IIPUPOJE U XO3HCTBEHHON
JEATEIbHOCTH Y€JIOBEKa
2. IIpupoaHbIe UCTOYHUKH YTIIEBOAOPOIOB
3. Baxneiime coeAMHEHUS] METAJUIOB K HEMETAIJIOB B IPUPOJIE U X031 CTBEHHOU
JEATEIBHOCTH YEJI0BEKa
4. Kpucramiyeckue peleTky BEeCTB ¢ Pa3IMUHbIMU BUJAMU XUMUYECKOH CBS3U
5. Ponb B KJIeTKE HEOPraHUYECKUX U OPraHUYECKUX BELIECTB
14




Ilo 6uonocuu

1.Bupycsl — Bo30Oyautenu HHGEKIMOHHBIX 3a00JIeBaHUIA

2.Bupyc ummynoneduiura yenoreka (BUY). Ipodunaktunka BUY-undexuun

3. 'eneTnyeckre 3aKOHOMEPHOCTH CEJIEKINH

4.Yuenue H.W. BaBuioBa o 1ieHTpax MHOI00Opa3usi U MPOUCXOKIEHUS KYIbTYPHBIX

pacTeHni

5.I'unoTe3bl IPOMCXOXKICHUS KU3HU
6.I'mo6ansHbIe M3MeHEeHUs! B Orocdepe Mo BIUSIHUEM JIeITeIbHOCTH YeJIOBEKa

2.4.5 TlepevyeHb y4eOHO-METOANYECKOr0 obecnevyeHHs AJIsi CAMOCTOSTeIbHOM
padoThI 00Yy4aAKOIIMXCH 10 JUCHUIINHE

CamocrosTenbHass paboTa yyaluxcsi fBIseTCA BakHeWmed (opMoil yueOHo-
BOCIHTATEJILHOTO IpoIlecca.

OcHoBHast 1eJIb CaMOCTOATEIbHOW pabOThl MpPH H3YyYEHUU AUCHUIUIMHBI —
3aKpeNuTh TEOPETUYECKUE 3HAHUS, MOJYUCHHbIE B XOJ JICKIIMOHHBIX 3aHATUH, a TaKkKe
c(hopMHpPOBATh NPAKTUUYECKHE HABBIKU ITOATOTOBKU B O0OJIACTH €CTECTBO3ZHAHMSIL.

CamocrositenpHas paboTa ydJamuxcs B TMPOIECCE OCBOCHUS AMCIHILIHHBI

BKJIFOYAaCT:

- U3y4YE€HHE OCHOBHOM U JIOTMOJHUTEILHON JTUTEPATYPHI 1O MPEAMETY;
- U3ydeHue (KOHCIIEKTUPOBAHKE) BOIMPOCOB, BBI3BIBAIOIIMUX 3aTPYIHEHUS MPU HX

U3Yy4YECHUU;

- paboTYy C MEKTPOHHBIMH Y4€OHBIMU PECypcamy;

- U3yYCHHE MAaTEePHAJIOB MEPHOANYECKOM MeYaT, MHTEPHET PECYPCOB;
- IOJITOTOBKY K TECTHPOBAHHUIO;

- IOATOTOBKY K MPAaKTUYECKUM H Ja0OPaTOPHBIM 3aHITHSM,

- BBITIOJTHEHUE JIOMAIIIHUX 3a/IlaHUH.

HanmenoBanue
pa3nesa, TeMbl

Ilepeuenn y4eOHO-MeTOAUYECKOr0 00ecIeYeHH ] JUCIUILIMHEI 10 BHIIOJTHECHHIO
CAMOCTOSITEJILHON PadoThI

Pa3nea 1. duzuka

MexaHnka

EctecrBo3nanme. 10 xiacc. ba3oseiit yposens: yaeoruk / O. C. I'abpuenss, U. T'. Octpoymos,
H. C. IlypsimeBa, C. A. Cnaakos, B. . Cuornazos. - 4-¢ u3a., crep. - Mocksa : Jlpoda,
2016. - 335 c.

EctectBo3nanue. 11 kmacc. ba3oBeiit ypoBHb: yueonuk / O. C. [abpuensu, U. I'. OctpoymoB,
H. C. Ilypsiiea u ap. - 2-e u3f., ucnp. - Mocksa: [poda, 2014. - 334 c. [etemus,
AJL. EcrectBo3HaHme: yueOHOe mocoOue aJIsl CTYISHTOB OOpa3oBaTENbHBIX YUPEKICHUH
cpenHero npodeccruonansHoro obpasoanus / A. JI. Ilerenun, T. H. Taesa, A. JI. bpennep. -

M. : DOPYM, 2013.-254 C

MonekynsipHas
¢duzuka
TEPMOJIMHAMHUKA

[EcrectBo3nanme. 10 xnacc. ba3osblif ypoBens: yueonuk / O. C. I'abpuemnsn, U. I'. Octpoymos,
H. C. IlypsimeBa, C. A. Cnaakos, B. U. Cuornazos. - 4-¢ u3a., crep. - Mocksa : Jlpoda,
2016. - 335 c.

EctectBo3nanue. 11 kmacce. ba3obiit ypoBHb: yueOnuk / O. C. I'abpuenss, 1. I'. OctpoymoB,
H. C. Ilypsiiesa u ap. - 2-¢ usf., ucnp. - Mocksa: [poda, 2014. - 334 c. [etemus,
A.JL. EcrectBo3HaHue: yueOHOe mocoOHe Jjisi CTYJEHTOB 00pa30BaTEIbHBIX YYPEXKACHUIM
cpenHero npodeccruonansHoro obpasoanus / A. JI. Ilerenun, T. H. Taesa, A. JI. bpennep. -
M. : DOPYM, 2013.-254 ¢

SJIGKTpOI[I/IHaMI/IKa

EctectBo3nanue. 10 xiacc. ba3oseiit ypoenb: yaeonuk / O. C. ['abpuenss, U. T'. OctpoymoB,
H. C. Ilypemmesa, C. A. Cnagkos, B. U. CuBormazos. - 4-e usg., crep. - Mocksa : JIpoda,
2016. -335c.

EctectBo3nanue. 11 kmacc. ba3oBeiit ypoBHb: yuebnuk / O. C. [abpuensu, U. I'. Octpoymos,
H. C. Ilypeimesa u ap. - 2-e u3z., ucnp. - Mocksa: Ipoda, 2014. - 334 c. [etemun,
A.JL. EcrecrBo3HaHue: yueOHOe mocoOWe aJisi CTYJEHTOB OOpa3oBaTEbHBIX YUYPEKACHHMA

cpexnero npodeccronansHoro oopazoBanus / A. JI. Ileremmn, T. H. TaeBa, A. JI. Bpennep. -
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M. : ®OPYM, 2013. - 254 ¢

Crpoenue atoma u
KBaHTOBas (PU3UKa

EctecrBo3nanue. 10 xiacc. ba3zoslit ypoBens: yuebnuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. Ilypeimesa, C. A. Cnagkos, B. W. CuBornazos. - 4-e wu3z., crep. -
Mocksa : Ipoda, 2016. - 335 c.

EctectBo3nanue. 11 kmacc. ba3oBerit ypoBHb: yueOnuk / O. C. ['abpuensn, U. I'. OctpoymoB,
H. C. Ilypsiiesa u ap. - 2-e u3., uctp. - Mocksa: [Ipoda, 2014. - 334 c. [etenuH,
AJL EcrectBozHaHme: y4eOHOe TOCOOHME Ui CTYACHTOB OOpa30BATEIBbHBIX YUPESKICHUN
cpeanero npodeccuonansroro oopazosanus / A. JI. Ileremun, T. H. TaeBa, A. JI. Bpennep. -
M. : ®OPYM, 2013. - 254 ¢

Paznen 2. Xumus

OcHOBHEIE
HOHATHSA U 3aKOHBI
XUMHUN

EctecrBo3nanue. 10 xiacc. ba3oseriit yposens: yaeoruk / O. C. I'abpuenss, U. T'. Octpoymos,
H. C. Ilypsimea, C. A. Cnaakos, B. U. CuBoriazos. - 4-e u3n., crep. - Mocksa : [Ipoda,
2016. - 335 c.

EcrectBo3nanue. 11 kmacc. ba3oBsiii ypoBHb: yue6nuk / O. C. 'abpuensn, U. T'. Octpoymos,
H. C. Ilypsimesa u ap. - 2-¢ u3f., ucnp. - Mocksa: [Ipoda, 2014. - 334 c.

Hxonnukora,H. M. KoHuenmuu cOBPEeMEHHOTO €CTECTBO3HAHUSI [DIEKTPOHHBIM pecype] :
yueb. mocobue / H. U. Uxornukosa. — M. : FOuutu-ana, 2015. — 287 c¢. — ISBN 978-5-238-
01421-0. — URL:

Bopna. PactBopbl

EctectBo3nanue. 10 xiacc. ba3oseiit ypoenb: yueonuk / O. C. I'abpuenss, U. T'. OctpoymoB,
H. C. Ilypsmmena, C. A. Cmagkos, B. . Cuormazos. - 4-e¢ m3x., ctep. - Mocksa : [lpoda,
2016. - 335 c.

EctectBo3nanue. 11 xmacc. ba3oBsrit ypoBHb: yuebnuk / O. C. I'abpuensn, U. I'. Octpoymos,
H. C. Ilypsimesa u ap. - 2-e u3 1., uctp. - Mocksa: JIpoda, 2014. - 334 c.

HxonnukoBa,H. Y. KoHienuu coBpeMeHHOTO €CTeCTBO3HAHUS [ DIEKTPOHHBIN pecypc] :
yae6. mocobue / H. Y. UkonrnkoBa. — M. : FOuuTH-/ana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

EctectBo3nanue. 10 xiacc. ba3oseiit ypoenb: yueonuk / O. C. I'abpuenss, U. T'. OctpoymoB,
H. C. Ilyprimesa, C. A. Cnagkos, B. U. CuBormasos. - 4-e u3a., ctep. - Mocksa : Jlpoda,
2016. - 335 c.

X
VIMITHCECIHE EctectBo3nanue. 11 kmacc. ba3oBbiit ypoBHb: yuebuuk / O. C. T'adbpuensn, U. I'. Octpoymos,
peaxium H. C. Ilypsimesa u ap. - 2-e u3 1., uctp. - Mocksa: JIpoda, 2014. - 334 ¢
Hxonnukoa,H. 1. KoHuenuu coBpeMeHHOT0 eCTeCTBO3HAHMS [ DIEKTPOHHBIN pecypce] :
yuae6. mocobue / H. Y. UkonrnkoBa. — M. : FOHuTH-/Iana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
EctectBo3nanue. 10 xiacc. ba3oseiit yposens: yueonuk / O. C. I'abpuensn, U. I'. Octpoymos,
H. C. Ilypsmmesa, C. A. Cmagkos, B. . CuBormazos. - 4-e m3x., ctep. - Mocksa : Jlpoda,
MeTamisl i 2016. - 335 c. 3
HeMETAIbL EctectBo3Hanue. 11 kmacc. ba3oBeiit ypoBHb: yuebnuk / O. C. I'adbpuensu, U. I'. Octpoymos,
H. C. Ilypsimesa u ap. - 2-e u3 1., uctp. - Mocksa: Jpoda, 2014. - 334 c.
HxonnukoBa,H. 1. KoHneniuu coBpeMeHHOTO €CTECTBO3HAHMSI [ DIIEKTPOHHBIN pecypce] :
yuaeb. mocodue / H. W. Ukonnukosa. — M. : FOuuTH-/lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
EctectBo3nanue. 10 xiacc. ba3oseiit ypoenb: yueonuk / O. C. I'abpuenss, U. T'. OctpoymoB,
H. C. Ilypsimesa, C. A. Cmagkos, B. . CuBormazos. - 4-e¢ m3x., ctep. - Mocksa : Jlpoda,
2016. - 335 c.
EctectBo3nanue. 11 kimacc. ba3oBeiit ypoBHb: yuebnuk / O. C. I'adpuensu, U. I'. Octpoymos,
YIIeBoR0pObI H. C. Ilypsimesa u ap. - 2-e u3n., uctp. - Mocksa: JIpoda, 2014. - 334 c.
HxonnukoBa,H. 1. KoHneniuu coBpeMeHHOT0 eCTeCTBO3HAHMSI [ DIIEKTPOHHBIN pecypce] :
yuae6. mocooue / H. Y. UkonrnkoBa. — M. : FOHuTH-/ana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
EctectBo3nanue. 10 xiacc. ba3oseiit ypoenb: yueonuk / O. C. I'abpuenss, U. T'. Octpoymos,
Kuciopoaconepxa 12—101(5 1'[33;pSLImeBa, C. A. Cnanxos, B. 1. CuBornazos. - 4-e u3z., crep. - Mocksa : poda,
.- c.
Hwe 1 EctectBo3nanue. 11 kimacc. ba3osbiit ypoBHb: yueonuk / O. C. I'abpuensu, U. I'. OctpoymoB,
a30TCOACPHALIC |y [Typbimesa u ap. - 2-e u3a., ucnp. - Mocksa: poga, 2014. - 334 ¢
OpraHUICCKHC HxonnukoBa,H. 1. KoHreniuu coBpeMeHHOTO eCTeCTBO3HAHMS [ DIEKTPOHHBIN pecypce] :
BEIIECTBA

yuae6. mocooue / H. Y. UkonankoBa. — M. : FOHnTH-/ana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

XUMUS ¥ KU3HbB.
Xumus B ObITY

EctectBo3nanue. 10 xiacc. ba3oseiit ypoenb: yueonuk / O. C. I'abpuenss, U. T'. OctpoymoB,
H. C. Ilypsmmesa, C. A. Cmagkos, B. U. CuBormazos. - 4-¢ m3x., ctep. - Mocksa : Jlpoda,
2016. - 335 c.
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EcrectBo3nanme. 11 kmacc. ba3oBbiii ypoBHb: yue6nuk / O. C. 'abpuensn, U. IT'. Octpoymos,
H. C. Ilypsimiesa u ap. - 2-¢ u3f., ucmp. - Mocksa: [Ipoda, 2014. - 334 c.

Ukonnnkosa,H. 1. Konnenimy coBpeMEeHHOTO €CTeCTBO3HAHUS [ DIIEKTPOHHEIHA pecypc] :
yue0. mocooue / H. U. UkonnukoBa. — M. : FOuuTu-/lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

Pa3pgen 3. buogorus

EctecrBo3nanme. 10 xiracc. ba3oseriit yposens: yaeoruk / O. C. I'abpuemnss, U. I'. Octpoymos,
H. C. IlypsimeBa, C. A. Crnaakos, B. U. CuBornazos. - 4-¢ u3n., crep. - Mocksa : Jlpoda,
2016. - 335 c.

EctectBo3nanue. 11 kmacc. ba3oBerit ypoBHb: yueOnuk / O. C. ['abpuensn, U. I'. Octpoymos,
H. C. Ilypsimiesa u ap. - 2-¢ u3f., ucnp. - Mocksa: [Ipoda, 2014. - 334 c.

Crpenpauk,O. H. EcrecTBo3Hanme [DneKTpoHHEIH pecypc]: yuebnoe nocobue mis CITO / O.
H. Crpenpuuk. — M. : U3natennctio FOpaiir, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F584#page/1

Metonabl no3HaHus
B OMoJioruu

EctecrBo3nanue. 10 xiacc. ba3oseriit yposens: yaeoruk / O. C. I'abpuenss, U. T'. Octpoymos,
H. C. Ilypsimea, C. A. Cnaakos, B. U. CuBoriazos. - 4-e u3n., crep. - Mocksa : [Ipoda,
2016. - 335 c.

Knerka EcrectBo3nanue. 11 kmacc. ba3oBsiii ypoBHb: yue6nuk / O. C. 'abpuensn, U. T'. Octpoymos,
H. C. Ilypsimiesa u ap. - 2-¢ u3f., ucnp. - Mocksa: [Ipoda, 2014. - 334 c.

Crpensauk,O. H. EcrectBo3Hanue [DneKTpoHHBIH pecypc]: yuebHoe nocobue st CIIO / O.
H. Crpenpuuk. — M. : U3patennctso FOpaiir, 2017. — 223 ¢. - URL.: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1

EctecrBo3nanme. 10 ximacc. ba3osrsrit yposens: yaeoruk / O. C. I'abpuenss, U. T'. Octpoymos,
H. C. Ilypsmmena, C. A. Cnaakos, B. U. Cuornazos. - 4-¢ u3n., crep. - Mocksa : Jlpoda,
2016. - 335 c.

EctectBo3nanue. 11 kmacc. ba3oBerit ypoBHb: yuebnuk / O. C. T'abpuensn, U. I'. OctpoymoB,
H. C. Ilypsimmiesa u ap. - 2-¢ u3f., ucnp. - Mocksa: [Ipoda, 2014. - 334 c.

Crpenpauk,O. H. EcrecTBo3Hanue [DneKTpoHHBIH pecypc]: yuebHoe nocobue st CIIO / O.
H. Crpenpuuk. — M. : U3natennctio FOpaiir, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F584#page/1

Opranuszm

EctecrBo3nanme. 10 xiacc. ba3oseiit yposens: yaeoruk / O. C. I'abpuenss, U. T'. Octpoymos,
H. C. Ilypsimea, C. A. Cnankos, B. U. CuBornazos. - 4-e u3n., crep. - Mocksa : [Ipoda,
2016. - 335 c.

Bun EctectBo3nanume. 11 kmacc. ba3oBerit ypoBHb: yueOnuk / O. C. [abpuensn, U. I'. Octpoymos,
H. C. Ilypsimiesa u ap. - 2-¢ u3f., ucnp. - Mocksa: [Ipoda, 2014. - 334 ¢.

Crpenpauk,O. H. EcrecTBo3HaHNE [ D1eKTpOHHBIH pecypce]: yaeoroe mocobue ms CIIO / O.
H. Crpenpuuk. — M. : U3natennctio FOpaiir, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F5844#page/1

EctectBo3nanme. 11 xmacc. ba3oBsrit ypoBHb: yuebnuk / O. C. I'abpuensn, U. I'. Octpoymos,
H. C. Ilypsimesa u ap. - 2-¢ u3f., ucnp. - Mocksa: [Ipoda, 2014. - 334 c.

Crpensauk,O. H. EcrecTBo3HaHME [ NeKTpOHHBIN pecypce]: yaedHoe ocobue mist CITO / O.
H. Crpenpuuk. — M. : UsgarensctBo IOpaitr, 2017. — 223 c. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F5844#page/1

DKOCHUCTEMBI

Kpome mnepeuuciieHHbIX HCTOYHMKOB YYalUICSI MOXET BOCIHOJIb30BATHCS
TIOMCKOBBIMU CHCTEMaMH ceTH MHTEepHET 1o TeMe caMOCTOSTEIbHOM PaboThI.

JIns ~ OCBOEHMSI ~ JUCUUIUIMHBI W CAMOCTOSITEIBHOTO  BBINOJIHEHUS
IPeyCMOTPEHHBIX Y4eOHOW MporpaMMol Kypca 3aJaHuil MOKET ObIThb HCIIOJIb30BAHO
cienyromiee yaeOHO-METOJMUECKOe 0OecTieueHHe:

-METOJINYECKHE PEKOMEHIAINH K BBIIIOJIHEHUIO Ja00paTOPHBIX paldoT;
-METOMYECKIE PEKOMEH AU K CAMOCTOSTEIbHON paboTe.

Hauanom opranuzanuu gr000i caMOCTOSTEIbHON pabOThl JOHKHO ObITh IPUBUTHE
HaBBIKOB M YMEHHMI I'paMOTHOM paboThl C yuyeOHOM W HaydyHOW nuTeparypoll. DTOT
npoliecc, B MEPBYIO OYepe/lb, CBSI3aH C HAXOXKJIEHHEM HEOOXOIMMOM JUIsl YCIIEUIHOTO
OBJIQJICHUS] Yy4eOHbIM MaTepualioM JIUTepaTypou. Yualuics JOIKEH YMETb
HOJIb30BATHCS (POHIAMH OMOIMOTEK U CIIPaBOYHO-OUOIHOrpaduueCKUMU U3TaHUSAMU.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jlsiss M3ydeHusi eCTeCTBO3ZHAHUS MPEIyCMaTPUBACTCS MCIOJIb30BaHUE B Y4EOHOM
Mpolecce aKTHBHBIX W MHTCPAKTHBHBIX (OPM  TMPOBEACHHS  AyJUTOPHBIX U
BHEAYIUTOPHBIX 3aHATHH C 1eJIbl0 (OPMUPOBAHUS W Pa3BUTHUS MPO(ecCHOHATBHBIX
HaBBIKOB 00YYaIOIINXCS.

B mpornecce oOyuenust mpuMeEHSIOTCS 00pa30BaTeNbHBIE TEXHOJIOTUN JIMYHOCTHO-
NeATeTLHOCTHOTO,  pa3BUBAIOIIEr0 W mpobsiemHoro  oOydenus.  OOs3arencH
1a00paTOPHBIN MPAKTUKYM I10 pa3JieaM JUCIUTUTHHBI.

B yueOHOM mporecce Hapsay C€ TpaaulMOHHBIMU  00pa3oBaTEbHBIMU
TEXHOJIOTUSIMH ~ HCIIONIB3YIOTCS ~ KOMIBIOTEPHOE  TECTUPOBAHWE,  TEMaTHUYECKHE
pe3eHTAINN, UHTEPAKTUBHBIE TEXHOJIOTUU.

3.1.00pa3oBaTesibHbIC TEXHOJOTMH MPU NPOBEACHUH JIEKIH I

Koua.
Ne Tema Buanl npuMensieMbIX 00pa3oBaTeIbHBIX TEXHOJIOTHIi
qac
1. | Mexanuka AynmuoBH3yalbHAsT TEXHOJIOTHS, IIPOOIIEMHOE H3JI0KEHHE 2*
Mouiekyasipuas puzuka u
2 yJuIp 4 [IpobneMHOE M3MIOKEHHE 2
TePMOAUHAMMKA
3 DJIeKTPOAUHAMHUKA [IpobaemMHOE M3TMOKEHUE 4
CTpoeHue aToMa 1 KBAaHTOBasi
4 AynroBu3yalibHasl TEXHOJIOTHS, TPOOIEMHOE H3JI0KEHHE 2
¢uzuka
5 OcHOBHBIE TIOHATHST H 3aKOHBI AynoBu3yalibHasl TEXHOJIOTHS, TPOOIEMHOE N3JI0KEHHE, o
XUMHH JIEKLUS - JIUCKyCCHs™
6 | Boma. PacTrBopsl [Ipo6nemHOE U3N0XKEHHE 2
7 | XumuyecKue peaKmuu AynuoBu3yalibHasl TEXHOJIOTHS, TIPOOJIEMHOE H3JI0KEHHE 2
8 | Meraibl M HEMETAJLIbI [IpobneMHOE M3MOKEHHE 2
Yraesogopoasl
9 aopoa [IpoGnemMHOE M3MOKEHHE 2

Kuciopoaconepsxamue o
10 | aszorcomep:kamme AyIMOBU3yaNbHAas TEXHOJOTHUS, ICKIMA-IUCKyCCUs ™ 4*
OpraHnYecKHe BelllecTBa

11 XumMus " :Ku3Hb. XUMHS B

[IpobneMHOE H3MIOKEHHE 2
ObITY

AynmnoBH3yalbHas! TEXHOJIOTHS, IIPOOIIEMHOE H3IIOKEHHE,

12 | Meroabl no3HaHus B OHOJIOTHH % 2*
JIEKIUS - IUCKYCCHS

13 | Knerka AynroBu3yalibHasl TEXHOJIOTHS, TPOOIEMHOE H3JI0KEHHE 4

14 | Opranusm Ipo0ieMHOE U3JI0KEHHE 4

15| Bug AynmoBu3yanbHasi TEXHOJIOTHSA, TIPOOIEMHOE H3II0KEHIE 2

16 | Dxocucrembl AynnoBu3yanbHasi TEXHOJIOTHS, IIPOOIIEMHOE H3II0KEHHE 2*

HUroro no kypcy| 38

B TOM YIHCIIe HHTepaKkTHBHOE 00yueHne*| 10
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3.2. O0pa3oBaTe/bHble TEXHOJOTHU NPH NPOBeIeHUU NMPAKTHYECKUX 3aHATHI

(madopaTopHbIX padoT)

Ne | Tema 3ansTus Buabl npuMensieMbIx 00pa3oBaTeIbHbBIX Ko
TEXHOJIOT Ui yac
1 | M3y4enue 3akoHA COXpaHEHUS HMITYIIbCA U Jmckyccust o TEOPETUIECKHM BOIIPOCaM. 2
PEaKTUBHOT'O JIBHKCHHUS Pemenue 3a1a4 MHAUBUAYATBEHO

2 | M3mepeHwne BIQKHOCTH BO3IyXa KpyrJis1ii ¢TI IO TEOPETHYECKUM BOTIPOCaM 2
Pemenne 3aga4 UHIUBUAYAJIbHO

3 | M3MepeHue OBEPXHOCTHOTO HATSHKEHHUS Jluckyccus 1o TeopeTuYecKUM BOIIpocam 2%

KHUJIKOCTH Pemenne 3a1a4 MHAVBUAYAIBHO C IPYIIOBBIM
00CyXICHHEM

4 | M3yuenwue 3akoHa OMa 1Sl ydacTKa Lenn [Ipecc-xoHpepeHnns 1Mo TeOpeTHIECKUM 2%
BOIIPOCAM.

Pemrenne 3a1a4 MagbIMK TPyNIIaMA
5 |H3y4yeHne sSBIEHUS dIEKTPOMArHUTHON Hrposoe 3ansTHe Ha MoAensaX. Pemenue 3anau 2
HWHYKLIUH
6 | KonrponbHas paboTa 1o reme «Du3nKa» Pemenve 3a1a4 MHAMBUAYAIBHO 2
7 |3arpsi3HEHUE BOJBI U CTIOCOOBI OYMCTKH BOJIHI. JucryT mo TeopeTHIecKuM BOIIpocam 2*
OnpeneneHne KecTKOCTH BOJIBI Pewrenvie 3a1a4 MHAMBUAYAIBHO C IPYIIOBBIM
00CyX/IeHIeM UTOTOB
8 | CocraBieHue dIEeKTPOHHBIX U JucnyT 1o TeopeTHYecKUM BOIIpocaM 2*
ayIeKTporpapuyeckux GopMya aTOMOB Pemrenne 3a1a4 MHAVBUAYAIBHO C IPYIIIIOBBIM
XUMHUUYECKHX JIIEMEHTOB 00CYXZIeHHEM UTOTOB

9 | O6uias xapakTepucTuka MetaiioB. Oomas Macrep-Kkiacc cenuaimcra, padbora MajbIMU 2
XapaKTepUCTHKA TJIaBHBIX IOATPYIIIT HEMETAIUIOB | TPYyIIIaMHU
Ha NpUMepe rajloreHoB.

10 | OOmas xapakTepUCTHKA YTICBOJOPOIOB JucyT mo TeopeTHIecKuM BOIIpocam 2
Pewenue 3a1a4 HHAUBUIYaIbHO C IPYNIIOBBIM
00CyX/IeHIEM UTOTOB

11 | CgoiicTBa M NMPUMEHECHHS CIIHPTOB, AHanmu3 KOHKPETHBIX CUTyalui 2

KapOOHOBBIX KHCJIOT M CJOXKHBIX 3(pUpOB.

12 | KonTpombHas paboTa 1o TeMe «XuMHSD» Pemenvie 3a1a4 MHAMBUAYATBHO 2

13 | XKuBas npupoa Kak 00beKT U3yIeHUs OnOIIoruH | JJUCKYCCHS TI0 TEOPETHISCKIM BOIPOCaM 2*
Pemrenve 3a1a4 MHAMBUAYAIBHO C IPYIIIIOBBIM
obcyxIeHneM

14 | zyueHue CTpOCHUS PACTUTEIBHOM 1 )KUBOTHOM | AHANNU3 KOHKPETHBIX CUTYaITH 2

KIIETKA
15 | Opranmsm — eauHoe menoe. MHorooopasue Pemenne cutTyaTHBHBIX U IPOU3BOICTBEHHBIX 4*
OpraHu3MOB 3a1aq
16 |I'mmoTe3bl IMPOUCXOXKICHUS KHU3HU. AHanmu3 KOHKPETHBIX CUTyalui 2%
17 | KonTponsHas paboTa no teme «brosorus» WanuBunyansHoOe penenne 3aaad 2
Hroro mo kypcy 34
B TOM YHCJI€ HHTEPAKTHBHOE 0OyueHne™ 14*

19




4. YCJIOBHUSI PEAJIN3AIIAN TIPOTPAMMBI YYEFHOM JUCIIUILIVHBI

4.1 MaTtepuaJjbHO-TeXHHYeCKas 0a3a, He00X0AMMAas JJIsl OCYIEeCTBJICHUS
00pa30BaTEJLHOIO MPOLECCA MO IMCUUILIHHE

Peanuzanusa yyeOHol auciuriinHabl EcTecTBO3HaHME TpeOyeT HalIW4uus y4eOHOTo
KaOWHeTa Ui TPOBEIACHUS TEOPETUYECKUX M MPAKTHUECKUX 3aHATHH U 1a00paTopuio
COOTBETCTBYIOIIETO MPOuIIs.

Peanuzanus  yuyeOHOW  JWCHMIUIMHBI ~ OCYHIECTBISIETCST B CHEIUAIBHO
000py/IOBaHHOM KaOWMHETE eCTeCTBEHHOHAYYHBIX IHUCIMIUIMH, KOTOPBIH BKIIOYAET B
ceost:

- MYJIbTUMEMA KOMIUIEKT (MYJIbTHUMEIUAIPOSKTOP U IKpaH),
- KOMITBIOTED,

- 70cKa yaeOHas,

- ydeOHast MeOeb.

YueOHO-MeTOIM4YECKOe o0ecTieyeHue:

PaGouas yaebHast mporpamma

@DOH/T OLIEHOYHBIX CPEJICTB

Y4eOHUKHU

Mertonnyeckue pazpaboTKU K 3aHSATUSIM

JnnakTuueckuid pa3aaTOuHbIN MaTepran

Kaprouku-3aganusi, TeCTOBBIC 3a/1aHUS

JleMOHCTpalMOHHbIE MaTepuabl (MyJIbIUMEANITHbIE TPE3EHTALUH, BU1EO(UIbMBI)
KomriekT yueOHOo-HaATIIIHBIX TOCOOUH 10 (hU3UKe, XUMHH, OMOJIOTUN
KoMriekT mopTpeToB yueHbIX

MexayHapoaHasi cucTeMa U3MEpPEHUs! €IMHHULL

KoMIiek Tl 1IeMOHCTpallnOHHBIX TPUOOPOB

KoM1iekTel npubopoB /1715 NpoBeAeHUs 1a00paTOPHBIX U MPAKTUUECKUX padboT
KoMriek el miakatoB

DNEeKTpOHHBIE yueOHbIe TOCOOus 10 PU3UKE, XUMUU, OUOJIOTHH

4.2 TlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 o0ecreyeHus!
1. 7-zip (munensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mureH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (ureH3us -

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

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

5. Free Commander (sueH3us
https://freecommander. com/ru/%dO%bb%dO%bS%d1%86%d0%b5%d0%bd%d0%b7%d
0%hb8%d1%8f/)

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

7. Libre Office (B cBoG01HOM J0CTYIIE)

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

20


http://www.7-zip.org/license.txt#_blank
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html
https://freecommander.com/ru/лицензия/
https://freecommander.com/ru/лицензия/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/

5. HEPEYEHb OCHOBHBIX U AOINIOJIHUTEJbHBbBIX
NHOOPMAIMOHHBIX HCTOYHUKOB, HEOBXOAUMBbIX JJIsA
OCBOEHUA INCIMITJIMHBI

5.1 OcHoBHas TuTEpaTypa
1. EcrectBo3nanue. 10 knacc. ba3osiit yposens: yuebnuk / O. C. I'abpuensn, U. I'.
Octpoymos, H. C. Ilypsiuesa, C. A. Cnaakos, B. . CuBornasos. - 4-e u3a., crep. -
Mockasa : [lpoda, 2016. - 335 c.

2. EctectBo3nanme. 11 kmacc. bazoBbiit ypoBHb: yuebnuk / O. C. I'abpuensn, U. T'.
Octpoymos, H. C. IlypsimeBa u ap. - 2-e u3a., ucrp. - Mocksa: [poda, 2014. - 334 c.
3. Otroukwuii, I'. I1. EcrecTBo3Hanue [DneKTpoHHBIN pecypc]: y4eOHUK U MPaKTUKYM

st CI1O / T, T1. Otroukutit ; moxa pen. I'. H. Ky3smenko. — M. : U3parensctBo FOpaiir,
2017. — 380 c. —URL: https://biblio-online.ru/viewer/F5581E9D-E64A-4BD4-B1DF-
0CC14DE1DD5A#page/1

5.2 JlonojiHUTE IbHASA JTUTEPATYyPa

1. UkonnukoBa,H. M. KoHuenuuum COBpEMEHHOrO0 €CTECTBO3HAHUS [DJEKTPOHHBIN
pecypc] : yaeO. mocobue / H. V1. UkonnukoBa. — M. : FOnutn-/lana, 2015. — 287 c. —
ISBN 978-5-238-01421-0. — URL:
http://biblioclub.ru/index.php?page=book_view red&book id=115158

2. Crpenpnuk,0. H. EctecTBO3HAHME [DIEKTpOHHBIM pecypc]: yueOHOE TocoOue ais
CIIO / O. H. Crpenpauk. — M. : UznparensctBo Opaiit, 2018. — 223 ¢. - URL:
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1

3. Konnenuuu coBpeMEHHOTO €CTECTBO3HAHUA[ DIEKTPOHHBIN pecypc]: : yUeOHUK s
CIIO / B. H. JlaBpunenko [u ap.] ; mox pea. B. H. Jlappunenko. — 5-e uz ., mepepad. u
non. — M. : UsmaremsctBo IOpaiit, 2018. — 462 c. - URL: https://biblio-
online.ru/viewer/EA2D2BD2-229D-4C25-A93C-11677DFEQ4E7#page/1

4. CmupnHoBa, M. C. EcrecTBo3Hanue [DneKTpOHHBINA pecypc]: YI€OHUK M MPAKTUKYM
mis CIIO / M. C. CmupnoBa, M. B. Hexmomoa, T. M. CmupaoBa. — M. :
UznarensctBo  FOpaiit, 2016. — 363 c¢. - URL: https://biblio-
online.ru/viewer/DABC105B-3C8A-41D2-87C8-DF9A5014641A#/

5.EctrecTBO3Hanue [DneKTpoHHBIN pecypc]: yueOHoe mocobue / T.II. Tpymmuna, O.E.
Caenxo, O.B. Apytionsn. — Mocksa : KuoPyc, 2017. — 364 c. — CIIO. - URL:
https://www.book.ru/book/921621/view2/1

5.3 Ilepuoanyeckue U3IaHUs
Bomnpocst ecrectBo3nanus. — URL: https://e.lanbook.com/journal/2310#journal_name
2. YdeOHbIN KCTIepUMEHT B oOpa3oBannu. — URL:
https://e.lanbook.com/journal/2335#journal_name
3unanue-cuia. — URL: http://biblioclub.ru/index.php?page=journal_red&jid=220412.
Ksantuk. — URL: https://e.lanbook.com/journal/2409#journal_name
Hayka u xxu3nb. — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=441231.

=

ok w
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5.4. Ilepeyenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIUOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /ISl OCBOEHUS TN CUMILINHBI

1 OBC «Yuupepcuterckas oudanoreka ONLINE». — URL: www.biblioclub.ru
2 ObC m3narenscrBa «Jlanby». — URL: https://e.lanbook.com

3. 9BC «Opaiit». — URL: http://www.biblio-online.ru/

4. 9BC «BOOK.ruy https://www.book.ru
5
6.
U

OBC «ZNANIUM.COM)» www.znanium.com

DNEeKTPOHHBIH Katanor Hayunoit O1OIMOTEKU KyoI'V. -
RL:http://212.192.134.46/MegaPro/Catalog/Home/Index
7. OnekTpoHHass  OubOnuotexka  «M3pmatenbckoro  goma  «I'peOCHHHKOBY -
URL:www.grebennikon.ru
8. Hayunas 3JEKTPOHHAs oubnuoreka (H3B) «eLibrary.ru. -
URL:http://www.elibrary.ru
Q. basbl nannbix kommanuu «Mct Beroy. - URL:http://dlib.eastview.com

10.  Jlextopuym TB». - URL.: http://www.lektorium.tv/

11. HamumonanpHas snekTpoHHas oudnuoreka «HIby». - URL:http://H36.pd/

12.  KubepJlenunka: HayyHas AJIEKTPOHHAs O6ubmmoTeka. — URL:
http://cyberleninka.ru/

13. EawHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam : (enepanbras HWC
cBoboHoro gocryna. — URL: http://window.edu.ru.

14.  CnpaBouHO-TIpaBOBast cucremMa «KoHCynbTaHT [Tmroc» - URL
http://www.consultant.ru
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6. METOANYECKHUE YKA3AHUSA OBYYAIOIIIUMCH IO
OCBOEHMUIO JUCHHUITJIMHBI

OOyuaromuecs Il MOJHOLIEHHOTO OCBOEHUS yueOHOoro kypca «EcTecTBo3HaHue»
JOJDKHBI  COCTABJIATh KOHCIEKTBl Kak IIpd IMPOCIYIIMBAHUU €ro TEOPETHYECKOU
(JIEKIIMOHHOM) YacTH, TaK U MPHU MOATOTOBKE K MPAaKTHUECKUM 3aHATHAM. JKenarenbHo,
9TOObI ~ KOHCHEKThl ~ JIKIMH W  CEMHUHApOB  3alUCHIBAJINCh B  JIOTMYECKOU
MIOCJIEZIOBATEIbHOCTH U3YyYEHUsI Kypca U COACPKAINCh B OAHOW TeTpaau. ITO 00eCeuuT
OoJiee TMONHYIO MOATOTOBKY, KaK K TEKYIIMM y4Y€OHBIM 3aHITHAM, TaK U CECCHOHHOMY
KOHTPOJIIO 3HAHUI.

CamocrositenbHass ~ pabotra  sABiIseTcd  BaxkHeWmed  gopmoit  yueOHoO-
MO3HABATEJILHOTO Ipornecca. Llens 3aganuii A caMOCTOATENbHOM paboThl — 3aKPEeNUTh
U paclIMpUTh 3HAHMS, YMEHHUS, HaBbIKW, NPUOOPETEHHbIE B pe3ylbTaTe H3YUCHHS
JUCLUIUIMHBI; OBJIAJAETh YMEHHEM HCIIOJIb30BAaTh IOJIYYEHHBIE 3HAHUS B NPAKTUYECKON
paboTe; MONYy4UTh MEPBUYHBIE HABBIKU TPO(ECCHOHATIBHOMN ESITEIbHOCTH.

Hauanom opranuzaiuu g000i caMOCTOSTEIHON paOOThI TOKHO OBITh IPUBUTHE
HAaBBIKOB M YMEHUW TPaMOTHOM pabOThl ¢ y4yeOHON M HAydyHOM JUTEpaTypoil. DTOT
Ipolecc, B NEPBYI0 OYEpPEb, CBSI3aH C HAXOXKJIECHHEM HEOOXOOUMOW JUIsl YCHEIIHOI'o
OBJIaJICHUs1 Y4eOHBIM MaTepuajoM JMTEpaTypoi. Ydamuics NODKEH H3Yy4UTh CIHUCOK
HOPMAaTUBHO-TIPABOBbIX AKTOB M HSKOHOMMYECKOW JIMTEPATYpPbl, PEKOMEHIYEMBbIH 110
y4yeOHON JUCHUIUIMHE; YMEeTh IOJIb30BaThCsl (QoHAAMM OHOIMOTEK M CHPAaBOYHO-
OoubmuorpaduueCKUMH U3TaHUSIMH.

3amaHus A7 CaMOCTOSATENbHON pabOThI BBIMOJHSIOTCS B MUCHMEHHOM BHUJE BO
BHeayIUTOpHOE BpeMsa. PaboTa A0mKHA HOCUTH TBOPUYECKHMM XapakTep, MPHU €€ OLICHKE
IpernoiaBaTesib B MEPBYIO OYepeab OICHMBA€T OOOCHOBAaHHOCTh M OPUTMHAIBHOCTD
BBIBOJIOB. B mnuceMeHHON paboTe Ho TeMe 3aJaHus Y4Yaluiics JOJDKEH IOJIHO U
BCECTOPOHHE PACCMOTPETh BCE AaCHEKTbl TEMbI, YETKO CQOpMYyJIUpOBATH U
apryMeHTHpOBaTh CBOIO IMO3ULUIO IO MCCIENyeMbIM BompocaMm. BbpiOop KOHKpeTHOro
3a/laHdsd  JJI1 CaMOCTOSITENIbHOM  pabOThl  IPOBOAMT  NPENoOJaBaTellb, BEIyLIUN
IPAKTUYECKUE 3aHATHS B COOTBETCTBUM C IIEPEYHEM, YKa3aHHBIM B IUIAHAX
INPaKTUYECKUX 3aHATHM.

Obwue npasuna 8vINOJIHEHUS NUCLMEHHBIX pAbOm

Ha mnepBoM 3aHSATUM CTYAEHTHI JIOJDKHBI ObITh MPOMH(GOPMUPOBAHBI O
HEOOXOJAMMOCTH COOJIOACHUS HOPM aKaJeMHYECKON 3TUKM W aBTOPCKUX IPaB B XOJE
oO0yueHus. B yacTHOCTH, IPeAOCTaBISIIOTCS CBEJICHUS:

- obmras nHpopmarys 00 aBTOPCKHUX MpaBax;

- IpaBWJIa HLUTUPOBAHUS;

- npaBuiia 0pOpMIIEHUS CCBUIOK;

Bce wumerommecss B TeKCTe CHOCKHM TIIATENIBHO BBIBEPSAIOTCS M CHa0XKaroTCs
«agpecamm.

Henonyctumo BkiItoUaTh B CBOIO pabOTY BBLAEP)KKH U3 pabOT APYruX aBTOPOB Oe3
yKa3aHWs Ha 3TO, MEPECKA3bIBaTh IY)KYI0 padoTy OJIM3KO K TEKCTYy 0€3 OTCHUIKU K HEH,
UCMOJb30BaTh 4YyXKHE HAen 0e3 YyKa3aHMs I[EepBOMCTOUYHUKOB (3TO Kacaercs U
uHpopmanmu, HaiinenHoi B HWHrepnere). Bce ciayyam mnnarmata JOJDKHBI  OBITH
VCKJIFOUEHBI.

Crucok UCHOJMB30BAHHOM JIMTEPATypbl JOKEH BKIIOYATh BCE HWCTOYHHUKHU
uHpOpMalMK, H3y4YCHHbIE W TNPOpabOTaHHbBIE CTYJIEHTOM B IPOLECCE BBINOIHEHUS
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paboTel, W JOKeH ObITh cocTaBieH B cootBerctBuum ¢ ['OCT P. 7.0.5-2008
«bubnmuorpaduyeckas ccobuika. OOue TpeOOBAHMS U IPaBUIIAY.
Tpebosanus k nanucanuio peghepama

Pedepar mo nmaHHOMYy Kypcy SBISI€TCS OJHMM €3 METOJIOB OpraHU3alluu
CaMOCTOSITEIbHON PaOOTHI.

Tembl pedeparoB SBIAIOTCS JIONMOJHUTEIBHBIM MATEPHAIIOM IS W3Y4EHUS
JTAHHOHM TUCIUIUIMHBL Pedepat orieHnBaeTcs B 0IMH 0ajll B OLIEHKE UTOTO IK3aMeHa

Pedepar gomkeH ObITh TOATOTOBIEH COTJIACHO TEME, MPEATIOKCHHON
npenogaBaTeneM. JlomyckaeTcs camMoOCTOSITENIbHBIM BBIOOp TeMbl pedepara, HO MO
COTJIACOBAHMIO C MTPETIO/IaBATEIIEM.

Jlns Hanucanust pedepata CTYIEHT CaMOCTOSITENBHO MMOAOUpAET HCTOYHUKU
nH(popManuK Mo BHIOpaHHOM TeMme (JiuTeparypa ydeOHas, nepuoanyeckas u MHTepHer-
pecypcbl)

O06nem pedepata — He MeHee 10 cTpanur hopmata A 4.

Pedepar momkxeH uMeTh (TUTYIBHBIA JUCT, COACpPXKAHUE, TEKCT JIOJDKEH OBITh
pa30uT Ha pasfelibl, COINIACHO COJIEPXKaHUI0, 3aKIIIOUEHUE, CIIUCOK JINTEPATYPbl HE MEHEe
5 UCTOYHUKOB)

O6cyxnenne TeM pedeparoB MPOBOAUTCS HA TEX MPAKTUYECKUX 3aHITHUSIX, IO
KOTOPBIM OHHU PacHpelesieHbl. JTO SBISETCS 00s3aTeNbHBIM TpeOoBaHneM. B cimyuae He
npencTaBieHus pedepara COIVIaCHO YCTaHOBIEHHOMY rpaduky (6e3 yBaXUTEIbHON
MPUYMHBI), yUaluics 00s3aH MOArOTOBUTH HOBBIM pedepar.

Nudopmanust o pedepary He momkHa mpeBbimaTh 10 muHyT. BhICTynarommii
JIOJDKEH TIOATOTOBUTH KPAaTKKE BBIBOJIBI IO TeMe pedepara it KOHCTIEKTUPOBAHHS.

Cnaua pedepara npemnoaBareinto o0s3aTenbpHa.
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7. OHEHOYHBIE CPEJACTBA UISAI KOHTPOJIA YCIIEBAEMOCTH

7.1 IlTacnopT ()oHIA OLIEHOYHBIX CPEICTB

Ne HaumeHOBaHUE OLIEHOYHOTO
KonTtposaupyemsle pa3aenbl (TeMbl) AUCHHILIMHbBI
n/n cpencTBa
Pa3nen 1. ®usunka
VYcerHbll onpoc
1 Mexanuka P
TecTupoBaHue
VYeTHbli onpoc
2 MonekynspHas U3HKa U TEPMOTTHAMUKA
Pedepar
VYceTHbll onpoc
3 DIeKTPOIMHAMUKA
JlabopaTopHas paboTa
VYceTHBIN onpoc
4 Crpoenne aToma 1 KBaHTOBas (PU3MKa
KonTtpompnas pabora
Pazpnen 2. Xumus
VYceTHBIN onpoc
1 OCHOBHBIC TIOHSTHS U 3aKOHBI XUMHUHU
TecTupoBaHue
VYceTHbli onpoc
2 Bona. PactBopsr P
ITpakTudeckas pabora
VYerHbli onpoc
3 XUMHYECKUE PEAKIHH
TecTupoBaHue
VYcTHsIii onpoc
4 Mertaisl 1 HEMETaJLIBI
Pedepar
VYcerHbli onpoc
5 YT1eBo10po bl P
TecTupoBanue
6 Kucnopoaconepxaiue u a30TcogepKallive OpraHiyecKue VYceTHbIi onpoc
BEIIICCTBA Pedepar
VYcrHbll onipoc
7 XUMUS U KU3Hb. XUMHA B OBITY P
KonTtpomsHas pabdora
Pazpnen 3. buonorus
VYcerHbI onipoc
1 MeTo1bI TO3HAHUS B OHOJIOTHH P
Pedepar
VYeTHblii onpoc
2 Knetka p
TectupoBaHue
VYerHbl onipoc
3 Opraamm p
[IpakTryeckas pabora
VYceTHblii onpoc
4 Bug P
Pedepar
VYerHbll onipoc
5 DKOCHCTEMBI p

KonrpospHas pabora

7.2 Kputepum OleHKH pe3yJIbTATOB 00y4eHUsI

KoHTponb W  omeHka pe3yiabTaTOB  OCBOCHUS
OCYIIECTBIISIETCSl MperojaBaTeieM B IMpoIecce MPOBENSHHUS MpPaKTHUYECKUX padoT,
TECTUPOBAHHUSA, COOECEOBAaHUS MO pe3yJabTaTaM BBIMIOJHEHHs JIaOOpaTOpHBIX padoT, a
Tak)Ke PEIICHMs 3a/ady, COCTaBJeHUS padouMX TaOJIWIl M TOATOTOBKH COOOIICHUH K
YpOKy. 3HaHHS CTYACHTOB Ha TMPAKTHUYECKUX 3aHATHUAX OLIEHUBAIOTCS OTMETKAMU

yaeOHOI

KOTIIMYIHO», «XOPpOHIO», «KYOOBJICTBOPUTCIIbHO» U KHCYIOBJICTBOPUTCIILHO.
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YcrHblii onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pacCKa3, BKIHOYAOIIHAN
TEOPETUYECKNE MAaTEpPHANIbl U MIPUMEPHI UX NPUMEHEHMs. Y IOBIETBOPUTENbHAS OLICHKA
CTaBUTCS, €CJIM CTYACHT IEMOHCTPUPYET HETTyOOKHE TEOPETUUECKHE 3HAHUS, TTPOSBIISET
cnabo chopMUpOBaHHBIE HAaBBIKM aHAJIW3a SIBICHUH M MPOIECCOB, HEIOCTATOYHOE
YMEHHUE JeNaTh apryMEHTHPOBAHHBIE BBIBOJBI U IPUBOAUTH IIPUMEpPHI, MMOKA3bIBAECT HE

TUCIUATLINHBI



JOCTaTOYHO CBOOOAHOE BIAJACHHE MOHOJIOTMUECKOW  peublo, TEPMHUHOJIOTHUEH,
JOTMYHOCTBIO U TOCJIEI0BATENbHOCTRIO M3JI0KEHUS, JENAeT OMMOKU, KOTOPbIE MOXKET
UCIIPaBUTh TOJIBKO MPU KOPPEKIIMH MPENOAABATENIEM.

Pedepar. [Iponykt camoctosiTebHONM pabOThl CTYIEHTA, MPEICTABISIONUN CO00i
KpaTKOe M3JI0KEHUE B NMHCbMEHHOM BHUJE IMOIYYEHHBIX PE3YJIbTATOB TEOPETUUYECKOTO
aHanm3a oOmpeAeNeHHOW HaydHOW (y4eOHO-HMCCIeoBaTeNbCKOM) TEMBI, TI/I€ aBTOP
packphIBaeT CyTh HCCIEAyeMOW MpoOJeMbl, MPUBOAUT pa3JIMYHBIE TOYKH 3pEHUs, a
TaK)Ke COOCTBEHHbIE B3MJIAABI Ha Hee. Pedepar oneHMBaeTcs MO KOJIUYECTBY
NPUBJICYEHHBIX HCTOYHUKOB, TIIyOMHE aHaimu3a MpoOJieMbl, KadyecTBE OOOCHOBAHMUS
aBTOPCKOM MO3ULUU, TTTyOMHE PACKPBITUS TEMBI. Y JOBJIETBOPUTEIIbHAS OLIEHKA CTaBUTCS,
€CJIM TeMa OCBElIeHa JIUIIb YaCTHYHO, JOMYIICHbl (PaKTUYECKUE OLIUOKU B COACPKAHUU
pedepara, HIM HUMEIOTCS  CYUIECTBEHHbIE  OTCTYIUIEHUSI OT TpeOoBaHUU K
pedepupoBaHuIo, WM HETOIHbIE OTBETHI Ha JOMOJIHUTEIIbHBIE BOIPOCHI.

TecT. Cucrema CTaHIAPTU3UPOBAHHBIX 3aJIaHUH, HO3BOJIAIONIAA
aBTOMATU3UPOBATh MPOILENYpY H3MEPEHHUs YPOBHs 3HAHUI M YMEHHH 00ydYaromierocs.
TecT oneHUBaeTCs MO KOJMYECTBY MPAaBUIIbHBIX OTBETOB (He MeHee 50%.).

KonrtposabHasa pabGora. IlucbMmeHHas mnpoBepouHas paboTa, NpeACTaBISIOLIAs
co00il M3JI0KEHUE OTBETOB HA TEOPETUYECKHE BOIPOCHI MO COACPNKAHUIO Y4EOHOU
JUCUUIUIMHBL W pElIeHHe  TMpakThuueckux  3afaHui. Pabora  oueHuBaercs
yJIOBJIETBOPUTEIHHO, €CJIM BBITIOJHEHO HE MEHEee MOJOBHHBI PaOOThl WM JOIMYIIEHO B
Hel He OoJiee ABYX TrpyObIX OMIMOOK WM He Oosee OAHOM IpyOoil OMIMOKK M OJHOTO
He/o4ueTa, Win He 0ojiee IBYX-TpeX HEerpyObIX OIMOOK, UM OJHOW HErpyOoOi OmMOKU U
TpeX HEAOYETOB, UJIU MPU OTCYTCTBUHU OLUIMOOK, HO MPU HATUYUU 4-5 HEJJ0UETOB.

IIpakTnueckas padora. [Ipaktuueckas pabota — 3T0 0COOBIM BUJ AESTEIbHOCTU
oOy4aroIerocsi, 4YTO TMOJpa3yMEBaeT BbHIMIOJHEHUS PpA3HOIUIAHOBBIX 3aJaHUM, HE
CBSI3aHHBIX ¢ 00pabOTKON TEOPETHUECKOTO MaTepuaia. Bo Bpemst BBIIOIHEHUS CTYICHTY
HEO0OXO0MMO HCTOJIb30BaTh PaHee MOTyYeHHbIe TeopeTndeckue 3Hanus. [lonoxurenbHas
OLICHKA CTAaBUTCS, €CJIM BBIMOJIHEHBI BCE 3aJaHUs IPAKTUUECKOW pabOThI C 3aMEUaHUSIMU;
CTYJEHT OTBETUJ Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMMU.

JlabopaTopHas padora. JlabopaTtopHasi paboTa — 3TO 0COOBIN BUJ JI€ITEIHHOCTH
o0yyaromierocs, YTO IOAPA3yMEBACT BBINOJHEHUS MPAKTUYECKUX Pa3HOIJIAHOBBIX
3a/laHUi, CBSI3aHHBIX C MPUMEHEHUEM TEOPETUYECKOro Marepuana K KOHKPETHOMY
3amanuto. [lomoxxuTenpHas OI[eHKa CTaBUTCS, €CIIU BBHITIOJHEHBI OOJbIIAs YacTh 3a1aHui
1abopaTopHOM pabOThl C 3aMEUYaHUSIMH; CTYIEHT OTBETHJI HA YacTh KOHTPOJBHBIX
BOIIPOCOB C 3aMEYaHUSIMHU.

OueHka «OTIMYHO» BBICTABISETCS, KOI/Ia CTYIEHb IIOKa3bIBaeT TIyOOKOe
BCECTOPOHHEE 3HAHWE pas3fesa AUCHUIUIMHBI, O0S3aT€IbHOM U JOMOJHUTEIbHON
JUTEPATYPhl, aPryMEHTUPOBAHO M JIOTMYECKH CTPOMHO H3JaraeT Marepual, MOXKET
OPUMEHSTh 3HAHUS JJI aHAIN3a KOHKPETHBIX CUTYalUil.

OueHKa «XOpOIIO» CTaBUTCS MPU TBEPABIX 3HAHUSAX pas3zena JUCHUILIMHBI,
o0s3aTeNIbHOM ~ JHUTEepaTyphl, 3HAKOMCTBE C  JIONOJHUTEIBHOM  JIUTEpaTypoil,
apryMEHTUPOBAHHOM M3JIO)KEHHM MaTepualia, YMEHUM MPUMEHUTh 3HAHMS JUIsl aHalu3a
KOHKPETHBIX CUTYyaLUH.

OneHka «yJ10BIETBOPUTEIBHO» CTABUTCS, KOTJIa CTYJIEHT B OCHOBHOM 3HAET pa3jei
JUCLUIUIMHBI, MOYKET MPAKTUYECKU IPUMEHUTHh CBOU 3HAHMUS.

OneHka «Hey10BIETBOPUTENBHOY» CTABUTCS, KOI'/1a CTYIEHT HE OCBOMJI OCHOBHOT'O
coJiepXKaHusl IpeIMeTa U €1a00 3HAET U3ydaeMblid pa3ies TUCIUILINHBL.
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7.3 OueHo4YHbBIE CpeacTBa s MPOBeAeHUs TeKyLlel aTTecTAlUuU
B nanHoMm paszzgene npuBOASTCS 00paslibl OLEHOYHBIX CpeACTB. [1omHBINH KOMIIEKT
OLICHOYHBIX CPEACTB NPUBOAUTCS B DOH/IE OLIEHOUYHBIX CPE/ICTB.

Texkymuii KOHTPOJIb MPOBOAUTCA B popme:
-WHJIUBUAYAJIbHBINA YCTHBIN OIPOC

-[IACbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE T10 TEOPETUUECKOMY MaTEpHUaILy
-nipakTr4eckas (1aboparopHas) pabora
-3a1uTa pedepara
-3aII1Ta BBIITIOJIHEHHOTO 3aJaHNUs

® Ipakruyecknii | JIuunbie IIpumepsl
opma 3HaHus Ymenus ONBIT KayecTBa OLICHOYHBIX
aTTecTaluu
(Bn1agenue) CTy/leHTa CpeacTB
YeTHbli KonTtpons 3HanHuit OreHKa yMeHHUs Orenka Orenka KonTposbHbIE
(MMCHMEHHBIN) | 1O OTMpENENeHHBIM | Pa3audaTh HaBBIKOB CIIOCOOHOCTH BOIIPOCHI 110
orpoc o | mpobiaemam KOHKPETHBIE paboTsI C OTIePaTUBHO U TeMaM
TeMaM MOHATHSA JUTEPATYPHBIMH | Ka4ECTBEHHO TIPATATAl0TCS
HUCTOYHUKAMU OTBEYaTh Ha
NIOCTaBJICHHBIE
BOIPOCHI
Pedepars KonTpons 3nanuit Onenka ymeHus Onenka Onenka Temsbl
0 OIIPEACICHHBIM | pa3inyaTh HaBBIKOB crocoOHoCTH K | pedeparoB
npobiemam KOHKpETHBIE paboTsI ¢ CaMOCTOATENBH | HPHJIATaoTCs
TIOHATUS JUTEepaTypHeIMU | Of paboTe 1
HCTOYHHKAMH aHAIN3Y
JUTEPATYPHBIX
HCTOYHHUKOB
[Ipaxktrueckne | CMBICT IOHSTHIA: OmnmceBaTh U HaBpikamm: Ornenka Tewms! paboT
(JrabopaTopHBI | €CTeCTBEHHOHAYYHOE | OOBSICHATH OITICAHKS U CIIOCOOHOCTH TIPUIIATAIOTCS
e) paboThI SBIICHUE, THIIOTE34, €CTECTBEHHOHAYYH | OOBSCHEHUS OTIEPaTHBHO U
3aKOH, TEOpHS, bI€ SIBJICHUS U €CTECTBCHHOHAYY | Ka4eCTBEHHO
BEILIECTBO, CBOMCTBA TEIL: HBIX SIBJICHUH U pelarthb
B3aUMOJIENCTBHE, JIBIDKEHHUE CBOJCTB TeJI: MTOCTABIICHHBIE
MEKTPOMarHUTHOE HEOECHBIX TeN U JIBIDKEHUE Ha
TI0JIe, BOJTHA, JOTOH, | MCKYCCTBEHHBIX HEOECHBIX TET M | MPAKTHUECKUX U
aToM, aTOMHOE 5I/IpO, | CITyTHHKOB 3€MJIM; | MCKYCCTBEHHBIX | J1JaOOpaTOPHBIX
HOHM3HUPYIOIINE CBOIICTBA r'a30B, CITyTHHKOB paboTax 3amauu
W3ITy4EHUs, TUIAHEeTa, | KUAKOCTEN U 3eMiM; CBOMCTBA |
3Be3/1a, TUTAKTHKA, TBEP/BIX TEJT; ra3oB, apryMeHTHpOBa
Bceenennas; MEKTPOMATHUTHY | KHUAKOCTEW U Tb PE3YIAbTATHI
9KOJIOTUYECKUE 10 UHIYKIIUIO, TBEP/BIX TEJ;
ACTICKTHI pactpoCcTpaHEHHE | MEKTPOMArHUTH
UCIIOJIb30BAHUS 9IEKTPOMArHUTHBI | YO MHIYKIHIO,
YIJIEBOIOPOIHOTO X BOJIH; BOJIHOBBIE | PacIpOCTpaHEHH
ChIpbs. 3HaHUE CBOICTBA CBETA; e
CTPOCHHUSA KIETOK, H3ITy4eHUe U 3JIEKTPOMarHUTH
OCHOBHBIX TIOTJIOMICHUE BIX BOJIH;
croco6oB CBETa aTOMOM,; BOJIHOBBIC
Pa3MHOKCHHS (hoToaddek; CBOWCTBA CBETA;
OpraHU3MOB, VYcranaBiauBath H3JIydeHue 1
CTajuil OHTOT€He3a | 3aBUCHMOCTH TIOTJIOIICHHUE
Ha IpuMepe CBOWCTB CBETa aTOMOM;
4eJioBeKa, IPUYMH, | XUMHUECKUX (dotoahdext;
BBI3BIBAIOLINX BEIIIECTB OT YcraHoBieHUS
HapylIeH!s B CTPOCHHS aTOMOB | 3aBUCUMOCTHU
pa3BUTUHI 00pa3yronmx ux | CBOWCTB
OpraHu3MOB. XUMHYECKHX XUMHYECKHX
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3HaHue COCTaBa,
CTPOCHUS U O0ImHX
CBOWCTB
BaKHEUIIIMX
KJIACCOB
HEOPraHUYECKUX U
OpraHuYeCcKux
COCJIMHEHUH,
HCKYCCTBEHHBIX U
CHHTETHYCCKUX
MOJIUMEPOB.

CMBICTT
€CTECTBEHHOHAYYHBI
X 3aKOHOB
KJTACCHUUYECKOM
MEXaHUKH,
BCEMHPHOTO
TATOTEHMUS,
COXpaHEHHS SHEPTrUH
UMITyJIbCa U
AMEKTPUIECKOTO
3apsiza,
TEPMOTMTHAMHUKH,
3NIEKTPOMAarHUTHOM
MHITYKIIMH,
thotoaddexra;
KOJIMYECTBEHHBIX
3aKOHOB XUMHUH
Tlepnonnueckuit
3aKOH
J.N.Menpeneesa
BKJIa]1 POCCUHCKUX U
3apyOeKHBIX
YUYEHBIX, OKa3aBILINX
HauOobITIee
BJIMSTHUE HA Pa3BUTHE
€CTeCTBO3HAHMS

2JIEMEHTOB.
OOBICHATH
3aBHCHMOCTh
CBOMCTB BEIIIECTB
OT UX COCTaBa K
CTpOCHHS
KPUCTALITUIECKH
X PCIIETOK.
OOBACHATE
XUMUYECKHE
SIBJICHUS,
MIPOUCXOIAIINE B
npupoe, ObITy
1 Ha
MIPOU3BOJICTBE.
O1eHNBAaTh
BIIMSIHUC
XHMHUYECKOIO
3arpA3HEeHUS
OKpYXKaroIeu
cpenbl Ha
OpraHu3M
YyeoBeKa U
IIPYTHEC KUBBIC
OpTaHU3MBEI;
aHATM3UPOBATH U
OLICHUBATh
paznuJHbIe
TUIIOTE3bI
MIPOUCXOKICHHUS
JKM3HH Ha 3eMIIe;
MIPOBOTUTH
OITHCaHHE 0CO0eH
OJIHOTO BHJIA 110
MOP(OITOTHYECKO
MY KPUTEPHIO.
Ornvyarh
TUITOTE3BI OT
Hay4HBIX TEOPUIL.
JlenaTthb BEIBOIBI
Ha OCHOBE
AKCTIEPUMEHTATTBH
BIX JIAHHBIX.
IIpuBoUTH
TIPAMEPHI,
MOKa3bIBAIOIIINE,
YTO: HAOJIFOACHUS
Y 9KCIICPUMCHT
SIBJISFOTCS
OCHOBOM I
BEIIBUKEHHS
THUIIOTE3 U TEOPUA,
[TO3BOJISIOT
TIPOBEPUTH
HCTUHHOCTH
TEOPETUIECKUX
BBIBOJIOB;
€CTeCTBCHHOHAYYH
ast TeOpHS 1aeT
BO3MOYKHOCTE
OOBSICHSTD
HM3BECTHBIE

BEIIIECTB OT
CTPOCHUS
aTOMOB
00pa3yIoIuX UX
XUMHYECKHX
3JIEMEHTOB.
OObsIcHEHMS
3aBHCHMOCTH
CBOMCTB
BEIIECTB OT UX
coCTaBa U
CTPOCHHUSA
KPUCTAJTHIECK
HX PEIIETOK.
OObsIcHEHNS
XUMHUYECKHX
SIBJICHUH,
MPOUCXOASIINX
B IIPUPO/IE,
ObITY W Ha
MIPOU3BOJICTBE.
OneHHUBaHUS
BIIASIHUS
XHMHYECKOTO
3arpsi3HCHUS
OKpYKarolen
Cpelbl Ha
OpraHu3M
YyeJIoBeKa U
JPYTHUE JKUBBIC
OpTaHU3MBHI,
aHaau3a u
OLIEHUBaHUS
Pa3IHYHBIX
THIIOTE3
TIPOUCXOXKICHUS
JKH3HU Ha
3emie;
MPOBECHUS
OIMMCAHUS
oco0eit 0JHOTO
BHUJA I10
Mopdororudeck
OMY KPUTEPHIO.
Ommunst
TUITOTE3BI OT
Hay4YHbIX TEOPHH.
Jenatb BEIBOABI
Ha OCHOBE
SKCIIEPUMEHTAIIb
HBIX JaHHBIX.
IIpuBoauThH
TIPUMEPBI,
TIOKa3bIBAOLLINE,
4T10:
HaOMIOIEHNS 1
SKCIEPUMEHT
SIBJISIFOTCST
OCHOBOH 1A
BEIIBIDKEHMS
TUIIOTE3 U
Teopui,
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SIBJICHUS TIPUPOJIBI | TIO3BOJISIOT
Y Hay4HbIe (aKThl, | MPOBEPUTH
TpeICKa3bIBaTh HCTUHHOCTB
ellle HEM3BECTHBIE | TEOPETUUECKUX
SIBIICHHS BBIBOJIOB;
€CTECTBEHHOHAYY
Hast TeOpYs JaeT
BO3MO>KHOCTb
OOBSICHSTD
W3BECTHBIC
SIBJICHUA
TIPUPOLIEL U
Hay4JHbIE (DaKTHI,
TIpeICKa3bIBaTh
erte
HCU3BCCTHBLIC
SIBIICHHSL
TectupoBanne | Kontpons 3HaHUI Onenka ymenust | OneHka Omnenka Bompocst
IO OIIPEAEICHHBIM | pa3inyaTh HaBBIKOB CIIOCOOHOCTH NpUIIAraloTcs
npobieMam KOHKPETHEIE JIOTHYECKOTO OIIEPaTUBHO U
MOHSATHSA aHaIM3a U Ka4eCTBEHHO

CUHTE3a IIPH
COIIOCTaBJICHUH
KOHKPETHBIX
TMOHATUHA

OTBEYaTh Ha
MIOCTABJICHHBIE
BOTIPOCHI

IIpuMepHbIe TeCTOBBIE 3aJaHUS

1o pu3MKe:

1. IIporiecchl, KOTOpPBIE XapaKTEPU3YIOTCS OMPEACIEHHON MOBTOPSIEMOCTHIO BO BPEMEHHU

1. BomHa

2. mepeMelnieHue
3. KoiiebaHus
4. uMIysbc

2. BenmuuHa A B ypaBHeHHH S = ACOS(@t + )

1. ammuryna

2. 4yacrorta

3. mepeMenieHue

4. uMKIMYecKas yacToTa

3. Bemmunna @ B ypapHeHun S = ACOS(wt+¢,)

1. MakcumainbHasi 3eKTpOHHAst EMKOCTh P-TIOJyPOBHS paBHA

1. ammwuryna
2. 4acrora
3. TepeMeIicHue
4. nUKInyYeckKas 4yactora
10 XUMHUH
1).2 2) 4;
3) 6; 4) 8.

2. DIIEKTPOHHOE CTPOEHUE HEUTPATILHOIO aTOMA JKeJie3a COOTBETCTBYET KOHPUIYpaLUU

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

3. Kakoe yTBepxaeHue ommudoyHo?

1) 'maBHOE KBaHTOBOE YKCIIO N OMpPEAESET SHEPTUI0 OPOUTAIN U TPUHUMAET 3HAYCHHUS
1,2,3...00.

2) Cormnacuo npunnuity [laynm Ha Kaka0i aTOMHON OpOUTATN MOXKET HAXOAUTHCS HE
Oosee ABYX 3JEKTPOHOB C aHTUIAPAJUIETbHBIMUA CIIMHAMM.

3) B cooTBeTCTBUY C 3NIEKTPOHHBIM CTPOEHHUEM aTOMOB CEJIEH U XPOM OTHOCSTCS
COOTBETCTBEHHO K P- U d-31eMeHTaM.

4) Atombl (hochopa B OCHOBHOM COCTOSIHUM UMEIOT OJJUH HECTIAPEHHBIHN 3JIEKTPOH.

10 OHMOJIOTHH:

1. DHepreTryeckasi, 3anacarorias, 3alluTHas, CTPOUTEIIbHAS, PETYJIATOPHAS — 3TO
G YHKIHH. ..

1. muouaoB 2. 0eJIKOB

3.yrieBo0B 4. ButaMruHOB

3. I'moOyna — 3710 ... CTpYKTypa OEIKOB.
. IEpBUYHAas 2. Bropuunas
. TPETUYHAS 4. YeTBepTruuHas

1
3
3. Knetku ¢ Xopo1o oOpMIICHHBIM SIIPOM
1. aykapuoTsl 2. 'amersl
3. aHa’poObI 4. IIpokapHoTsl
IIpuMepHBbIe BONPOCHI 1JIsl POBEIEHUSA YCTHOTO ONMPOCa (KOHTPOJIbHBIX PadoT)
1.MeToapl HUTOIOTUH
2. Knerounas teopus T. I1IBanHa
3.OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIETOUHOU TEOPUHU
4. X¥IMUYECKHUE JIEMEHTBI KJIETKH
5. XuMHUYECKHE BELIECTBA KIIETKH
6.Bona u e€ posb B KIIeTKE
7. MuHepanpHbIE€ BELIECTBA U UX POJIb B KIIETKE
8. YTIIeBOIbI M X POJIb B )KU3HEIEATEIbHOCTU KIIETKU
9.Jlunuapl U UX poJib B )KU3HEEATEILHOCTU KIIETKU
10. Ctpoenue u GpyHKIIUU OCIKOB
11. HykiienHOBBIE KUCIOTBI

IIpumepHbIe BONPOCHI IS KOHTPOJIA CAMOCTOAITEIbHOM padoThI

1 . Metpounorus B npodeccuun

2 ®usuka B podeccuu (3HaueHne GU3NKU IPU OCBOCHHUH MTPOdeccH)
3. [lorpemHocTy n3MepeHunit

4. CKOpoCTH B IPUPOJE U TEXHUKE.

5. lNanuneo Nanuneit — ocHoBaTeNb TOYHOTO €CTECTBO3HAHMUS

6. 3HaueHue oTKpbITHH ["anunes
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7. Ucaak HploTOH — co3aarenp KIacCu4ecko Gpu3nuku
8. Cuiibl B IPUPOJIE U TEXHUKE

9.YbTpa3ByK U €ro UCMOJIb30BAHUE B MEAUIIMHE U TEXHUKE

IO.PaI[I/IoaKTI/IBHBIC H3JIYUCHHA U UX BOBILGI\/JICTBI/IC Ha JKUBBIC OPIraHU3MbI

Ilo xumuu

1.BaxkHelimme coeJMHEHUS] METAJIIOB U HEMETAJVIOB B IPUPOJIE U XO3SIMICTBEHHOM
JEATEIBHOCTH YEJI0BEKa

2. IlpupoaHbie UCTOYHUKH YIIIEBOAOPOIOB

3. Baxuneiume COCAUHCHUA MCTAJIJIIOB 1 HEMCTAJLJIOB B IIPUPOAC U X031 CTBEHHOMN
JACATCIIBHOCTH YCIOBCKaA
4, KpI/ICTaJIJ'II/I"ICCKI/IC PCUICTKHU BCIICCTB C PA3JIMYHbBIMH BUIAMUA XUMHYECKOU CBS3HU

5. Ponpb B KJIeTKE HEOPraHNYECKUX U OPTraHUYECKUX BELIECTB

Ilo buonocuu
1.Bupycbl — Bo30yauTenu HH(PEKIMOHHBIX 3a00JIeBaHUM
2.Bupyc ummynonedunura yenoseka (BUY). [Mpodunakruka BUY-undexnun
3. 'eneTnueckue 3aKOHOMEPHOCTHU CEIEKIUU
4.Yuenue H.W. BaBuioBa o 1ieHTpax MHOI00Opa3us U MPOUCXO0KIEHUS KyIbTYPHBIX

pacTeHui

5.I'umoTe3sl IPOUCXOXKICHUS JKU3HU
6.I'mobasibHbIe H3MEHEHUs B Onocdepe Mo BIUSHUEM JIESTEIbHOCTH YeJI0BeKa

7.4. OleHOYHbIE CPECTB IJIs MPOBEACHUS MPOMEKYTOYHON aTTeCTAIUN

o JInunsble IIpumepsr
®dopma [paxTryeckuit
3HaHuA YMeHus KayecTBa OIICHOUYHBIX
aTTeCTalluU OIBIT (BIIAJETh)
CTyIeHTa CpenCTB
Huddepernnn | Kontponsb Ornenka ymeHusi | OmeHKa HaBBIKOB Ornenka Bompocsr:
POBaHHBIH 3HaHMA 0a30BBIX | MIOHUMATh JIOTUYECKOTO CIIOCOOHOCTH T —
3ayer MTOJIOKEHHUH B CHEeHATBHYIO COTIOCTaBIICHUS U TPaMOTHO U p
obmactn TEPMHUHOJIOTHIO XapaKTePUCTUKI YETKO M3J1araTh
€CTECTBO3HAHUSA 00BEKTOB MaTepHai
Ouenka ymenust | OrieHKa HAaBBIKOB Ornenka 3amaun
pemnaTh TUIOBBIE | JIOTHYECKOTO CIIOCOOHOCTH TIPAITATAl0TCS
3aauu B MBIIUIEHUS IPH TPaMOTHO U
obmactu pelIeHNH 3a71ad B YETKO M3J1araTh
npodeccHoHaNnbH | 00acTh XOJ| peIeHUst

OHl IesITEIbHOCTH

npodeccHoHaIbLHON

JCATCIIBHOCTHU

3a1a4 B 00nacTH
mpodeccroHab
HOH
JEATEBHOCTU U
apryMeHTHpOBa
Th PE3YJIBTATHI

7.4.1 IlpuMepHbIe BOMPOCHI 1Jisi MPOBEAEHHsI NMPOMEKYTOYHOH aTTeCcTaAIUH
(mnddepeHupoBaHHBIN 324€T)
1. Mexanuueckoe nBumxeHue. MartepuaibHas Touka. Teno oTrcyera.

ok wn

TpaekTopus. [1yte. [lepemenienue. CKOpoCTb.
PaBHODEpEMEHHOE IPSIMOJIIMHENHOE IBUKEHUE. Y CKOPEHUE.

CoboaHoe najieHue tei. BiausHue yckopeHuii Ha )KUBbI€ OpraHU3MBI.
PaBHOMepHOE ABMKEHHE 110 OKPY>KHOCTHU U €ro Xapaktepuctuku. [lepuon.
OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBIKEHUS. CII0KEHUE CKOPOCTEM.
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7. Ilpunuun uHepunu. 3akoHsl HeloToHA.

8. JIBmkeHue Tena 1noj AecTBUEM HECKOMbKUX cuil. ClioykeHHe BEKTOPOB.

9. Nmmnynsc Tema. 3aMKHYTasi cucTeMa. 3aKOH COXPaHEHUS MMITYJIbCA.

10. bpoynoBckoe nBmwxkenue. Juddyszus. duddys3us B xxuBoit npupoae.

11. Pazmepsb! u macchl MoJiekys 1 aToMoB. [loctosiHHas ABoraapo. MaeanbHbiil ras.

12. Tepmogunamuueckue napameTpsl. Jlapnenue ra3a. /laBinenue atmocdepsl.

13. Temneparypa. TepmoauHamuueckas mkasna KenbBuHa.

14.Bonsnoii map B atMochepe. AOCOTIOTHASI U OTHOCUTEIbHAS BIAKHOCTH BO3TyXa.

15. XapakTepucTuka KuJIKOr0 COCTOSHUS BEIIECTBA. bIMKHMI MOPSIOK.

16. CmaunBanme. Kanumspaocts. Kanumisapasie siBneHus B OBITY, MPUPOAE, OpTraHI3MeE
YelioBeKa.

17. Kpucrannuueckue u amopgusie tena. Kpucramnorpadus.

18. Ilepnoauueckuii 3akon .M. MenaeneeBa

19. Kpucrannuueckue pemerku. MoHHas xumMuueckast CBsi3b

20. YrieBoopoabt

21. XumMuueckue peakiuu U ux kiaaccuduranus. CKOpocTh XUMHUYECKON PEaKIIUK

22. XUMHYECKHE HCTOYHUKHU TOKA

23.IIpenenbHble U HETIPEEIbHbBIE YTIIEBOOPO/IbI

24.T eHeTnka 4yenoBeKa

25. Cuctema KpoBOOOpalleHus YeaoBeKa

26.BreiienutenbHas cucTeMa 4esoBeka. JpIxaTenpHas cucTeMa 4eoBeKa

27.3peHue U CiIyX 4eJoBeKa

28. Boanblii 6ananc v GyHKIMU BOABI B OpraHU3ME YeJIOBeKa

29.Burtamunsl. bone3nu, o0yciiOBI€HHbIE BHUTAaMUHHOW HEJIOCTATOYHOCTBIO WIIM HX
U30BITOYHOCTHIO

30.Topmonsl. Knnaccudukarus u cBoicTBa TOPMOHOB

31. dakTOphl BAUSIONINE HA COCTOSTHUE 37]0POBBS

32.HacnencTBeHHbIE 3a001€BaHUS

7.4.2. IlpumepHbIe 321241 HA 1M PepeHIMPOBAHHBIH 3a4eT
1) KakoBa kecTKOCTh TPYXKHUHBI, €ciii rpy3 Maccor 10 kr pactaruBaer mpyxuny Ha 10
CM.
2) Kakoii rpy3 HYXHO moJaBecuTh K mpyxune xeéctkoctbio 1000H/M, uTo0BI pacTsanyTh
ee Ha 20 cM.
3) I'py3 maccoit 3 kr pactsaruBaer NpyxuHy Ha 5 cMm. KakuMm nomkeH OBITH Tpy3,
KOTOPBINA PacTSHET MPYKUHY Ha 8CM.
4) YKaxxure, Kakoe BELIECTBO ABJISAETCA OKUCIUTENIEM, KAKOE€ BOCCTAHOBUTEIIEM:
Cu + HNO3; = Cu (NO3), + NO + H,O  omnpeaenure K03(pPHUIMESHTHI METOIOM
3JIEKTPOHHOTO OanaHca
5) Ykaxure, Kakoe BEIECTBO SBJSIETCA OKUCIUTENIEM, KAKOE BOCCTAHOBUTEIIEM:
NHs + Br, = N, + NH4Br onpenenure ko3¢ uiirieHTb METOIOM JIEKTPOHHOTO OaaHca
6) Hamummre ypaBHEHHWE TMPOTEKAIONMIEH pEaku B MOJEKYISIPHOM M HOHHO-
MoOJIeKyJIsipHOM BHjie. OOBICHUTE oueMy oHa mpoTekaeT? KapOoHaT kamust + ruIpoKCHT
Oapus
7) Kakoll Tunm KOBajJeHTHOM CBS3U — MOJSpPHAs WM HEMOJIApHAs — B MOJEKYyJax
crenyrommx BemectB? CO,, H,O, H,S, Cl,0;, PCls? K atomam, Kakux 3JIEMEHTOB
CMEILAIOTCS O0IIKE HJIEKTPOHHBIE ITaphl B 3TUX MOJIEKy1ax?
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8. JOHNOJIHUTEJBHOE OBECHHEYEHHUE JUCHUIIJINHBbI

Ipuno:kenue 1. KpaTrkuii KOHCHEKT JIEKIIHOHHbBIX 3aHATHIA

Hoepnas u mepmosioepras sHepeemuxa

SnepHblli peakTOp — YCTPOWCTBO, B KOTOPOM OCYLIECTBIISIETCS YIIpaBiisieMast
siIepHAas LIeNHas peaklus, COIPOBOXKAAIOIIASCS BbIACICHUEM dHEPTUM. 1IepBbIi s AepHBIN
peaktop noctpoeH B aekadbpe 1942 B CHIA noxg pykoBoactBom D. @epmu. B EBpone
MIEPBBIA SACPHBIN peakTop myileH B jekadpe 1946 B MockBe mox pykoBoactBom I.B.
KypuaroBa. CocTaBHBIMH YacTsIMU JIFOOOTO SIIEPHOTO PEaKTOpa SIBISIOTCS: aKTUBHAs
30Ha C SAEPHBIM TOIUIMBOM, OKPYXEHHAsl OTpa)kaTeJeM HEWTPOHOB, TEIUIOHOCUTEIND,
CHUCTEMA PEryJIMpPOBAHUS LIEMHOM peakluu, 3alluTa, cucTeMa yrnpabieHus. OCHOBHOU
XapaKTEPUCTUKOU AJIEPHOTO PEAKTOPA SABIISECTCS €r0 MOIIHOCTD.

AtomHas snektpoctaHius (ADC) — DIEKTPOCTaHIMS, B KOTOPOW aTOMHas
(snepHast) sHEprusi mpeoOpasyeTcs B dJeKTpUYeckyr. ['eHepaTtopom sHeprum Ha ADC
SIBJIIETCSL aTOMHBIM peakTop. Termio, KOTOpOe BBIACISIETCS B PEAKTOpPE B pe3yJIbTaTe
LHEMHOM peakluuu JENEeHUs SJIep HEKOTOPBbIX TSKENBIX 3JIEMEHTOB MpeoOpaszyeTcss B
anekTpodHepruto. B ortnmune or TOC, paboraromux Ha opranumdeckoM Torumuee, ADC
pabotaet Ha sepHOM TorumBe (B ocHoBHOM 310 233U, 235U. 239PU).

Bnuotcnuti u oanonuti Kocmoc

K rpynne OonbmivxX MJIaHET OTHOCSTCS IUIAHETHl TMTaHThl M IUIAHETHI 3eMHOMU
rpynnsl. K nepeim otHOCAT FOnutep, Carypn, Ypan, Hentyn u IlnyToH, ko BTOpbIM -
Mepkypuii, Benepy, 3emito u Mapc.

Marnsie miaHeTsl (ACTEpOHbI) — 3TO KOCMHUYECKHE Tella pa3MepoM B COTHHU
KWJIOMETPOB M MEHbIIe, ABUXKYyIecs BOKpyr CoONHIIA TO SJUIMITHYECKUM OpOUTaM,
pacmnosio’)KeHHbIM, B OCHOBHOM, MexX 1y opoutamu Mapca u FOnurepa. Cambie MajeHbKHE
acTepouibl UMEIOT pa3Mep HECKOJIbKO MeHbule 1 kM. Yucio MamibiX MIaHEeT ObICTpO
pacTeT mpH Mepexoie OT KPYIHBIX K MEJIKUM, KOTOPBIE YK€ MOXKHO CUUTATh KPYIHBIMHU
METEOPUTHBIMH TEJIAMH.

3Be3nbl B Hamed [anmaktuke «Mneunbiii [1yTh» 00pa3yloT eauHYIO 3BE3AHYIO
CHUCTEMY M CrPYIIHUPOBAHBI B CPaBHUTEIHLHO TECHbIE cKoruieHus. Haubonee sipkue u
MACCUBHBIE 3BE3/Ibl, a TaKkKe OOJBITMHCTBO TYMAaHHOCTEH M Hallla COJIHEYHAsi CUCTeMa
HAXOJATCS BOJIM3HU TIJIOCKOCTH, HO OYE€HBb JAJeKO OT IeHTpa ["amaktuku. OHU ABUKYTCS
BOKPYT' OOIIETO LIEHTPa TSHKECTH, KOTOPBIA 00pa3yeTcsi OrpOMHBIM CKOIIJICHHEM 3BE3J1 B
anpe. Bokpyr Hero u coBepiiaercs IBUKEHUE BCEX 3B€3/1, B TOM unciie u CoJHIA.

Xumuuecxas césa3v

HNonnast cBsi3b — 4YacCTHBIM Ciydall KOBAJEHTHOHM, Korja oOpa3oBaBIIasCs
AJNIEKTPOHHAs Mapa MOJHOCThIO MPHUHAIJIEKUT OOJee 3JIEKTPOOTPULIATEILHOMY aTOMY,
CTaHOBAILLEMYCSI aHUOHOM. OCHOBOHM Il BBIJICJICHUS 3TOW CBA3M B OTACJIbHBIA THUI
CILY)KUT TO OOCTOSATEIHCTBO, YTO COEAMHEHHS] C TAaKOM CBSA3BIO MOYKHO OIMCHIBATH B
ANEKTPOCTATUYECKOM  NPUONMKEHUH, CUYUTasi HMOHHYK CBSI3b  OOYCJIOBJICHHOMU
INPUTSKEHUEM TIOJIOKUTEIbHBIX W OTPULIATENIBHBIX HOHOB. B3ammonelicTBue HOHOB
MPOTUBOIIOJIOKHOIO 3HAKa HE 3aBHUCHUT OT HANPABJIEHUS, a KYJIOHOBCKHE CHUJIBI HE
00Ja/1al0T CBOMCTBOM HACBIIIEHHOCTH. [103TOMY KaKIblii MIOH B MOHHOM COEAMHEHUU
NPUTSATHBAECT TAKOE YHCIO HOHOB IPOTHUBOMOJIOXKHOTO 3HaKa, 4TOOBI 0Opa3zoBanach
KpUCTAJUIMYECKas pelIeTka HOHHOTrO Tuna. B moHHOM KpucTtaiie HeT MosieKysl. Kaxplii
MOH OKPYKEH ONpPENIEJICHHBIM YUCIOM HOHOB JIPYroro 3Haka (KOOpIMHALUMOHHOE YHUCIIO
noHa). VoHHBbIe mapel MOTYT CYIIECTBOBAaTh B Ta3000pa3HOM COCTOSSHUM B BHJIE
MOJIAPHBIX MOJIeKyd. B razoobpasnom cocrosuuu NaCl umeeT IUMOIBHBIA MOMEHT
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~3-10%° KM, 9to COOTBETCTBYET cMemeHnto 0,8 3apsiaa 3J€KTpoHA Ha JUIMHY CBS3U
0,236 um ot Na k CI, 1. e. Na®®*CI°%",

Mertannuueckass CBSI3b BO3HUKAET B pPE3yJbTaTe€ YacCTHUYHOM JeJOKaJIM3aluu
BAJCHTHBIX 3JIEKTPOHOB, KOTOpBIE JOCTATOYHO CBOOOJHO JBUXKYTCS B pELIETKE
METaJJIOB, AJIEKTPOCTATUYECKH B3aUMOJEHCTBYSI C MOJOXKHUTEIbHO 3apsyKEHHBIMU
noHamMH. CHIIbl CBSI3M HE JIOKQJIM30BAaHbl M HE HAIIPaBJICHbI, a JIE€JOKAIU3UPOBAHHBIE
AJIEKTPOHBI OOYCJIOBJIMBAIOT BBICOKYIO TEIJIO- M 3JIEKTPONPOBOJHOCTh. BomopoaHas
cBs3b. Ee oOpasoBaHume OOYCIOBIEHO TE€M, YTO B PE3YylbTaTeé CHIBHOTO CMEIICHUS
3JIEKTPOHHOM Tapbl K 3JIEKTPOOTPHUIATEILHOMY aTOMY aTOM BOJAOpPOAa, O0JafaroIiuii
3(()EKTUBHBIM TMOJIOKUTEIBHBIM 3apsAOM, MOXET B3aWMOJAEHCTBOBATh C JIPYIrUM
anektpoorpunatenbabiM  atomoM (F, O, N, pexe Cl, Br, S). Dneprus Ttakoro
3JIEKTPOCTATUYECKOr0 B3amMozencTBusa coctaisieT 20—100 KI[)K-Monb’l. Bonoponnsie
CBSI3M MOTYT OBITh BHYTPU- U MEXMOJIEKYISIPHBIMUA. BHYTpUMOeKysipHas BOJOPOAHAs
CBA3b 00pa3yeTcs, HalpuMep, B alleTHIIAllETOHE U COMTPOBOXKAAETCS 3aMbIKaHUEM ITHKJIA.

I'enemuxa

['eHeTnKa — Hayka O HACIEACTBEHHOCTU U U3MEHYMBOCTH. Hacrnedcmeennocmo
OOBIYHO OIPENENSIOT, KaK CIIOCOOHOCTh OPTaHW3MOB BOCIIPOM3BOANTH cebe MOoA00HOE,
KaK CBOMCTBO POAMTEIbCKUX OCOOEH repenaBaTh CBOM MPU3HAKU U CBOMCTBA IOTOMCTBY.
OTUM TEPMHUHOM OINPEIENSIIOT TAKKE CXOJICTBO POJACTBEHHBIX 0CO0EH MEXy COOOM.

Y. JlapBuH OTM€YaJ, 4TO ITOTOMKH, KaK MPAaBWJIO, HE SABIJIAIOTCS TOYHON KOIHEH
pOIUTENbCKUX OCOOeH, TaKk Kak Hapsjay C HacleJCTBEHHOCTbIO KM MpPHUCYIIA
U3BMEHYUBOCMb, KOTOPAs MPOSIBIISIETCS B Pa3IUUMAX OTAEIbHBIX OPraHOB, IPU3HAKOB WJIU
CBOICTB, HJIM KOMILJIEKCA UX Y IOTOMKOB 110 CPAaBHEHUIO C POAUTENSIMU U POJCTBEHHBIMU
0CO0SMH.

3ajmayell TEHETHKW SABJIACTCS M3Yy4YEHUE IIepellayd HaCJEeICTBEHHOCTH OT
poauteneil moroMkam. [IpeeMCTBEHHOCTh MEKy MOKOJIEHUSMH OCYILECTBISETCSA yTEM
II0JIOBOT'0, OECIIOJIOr0 MM BEreTaTUBHOIO pa3MHOXKeHUs. [Ipu mosoBoM pa3MHOXKEHUU
BO3HUKHOBEHHE HOBOI'O MOKOJIEHUS MPOUCXOAMUT B PE3YNIbTATE CIMSIHUS MAaTEPUHCKOU U
OTLIOBCKOM IOJIOBBIX KJIETOK, TO3TOMY IOTOMKHM HECYT IMPU3HAKU 00EHX POIAUTEIBCKUX
¢opMm. IlonoBble KIETKH COCTaBISIOT HHUYTOXKHO Mayl0 JOJIO0 MHOTOKJIETOYHOIO
opranuzma. OHH coiepKaT HACIe0CMBEHHYI0 UHGOpMAaYUi0 COBOKYITHOCTh T€HOB €IMHHII
HaciencTBeHHOCTH. HacneactBenHas uHGpopMmanus — omnpenenser YeTKUM — IiiaH
OHTOTEHE3a, B MPOIIECCEe KOTOPOTO Pa3BUBAIOTCH U (POPMHUPYIOTCA CHelHPHUECKUE IS
JTAHHOM 0COOHM CBOMCTBA M MPU3HAKH.

M. E. JlobGamoB paer cruenyroiiee omnpenenenue: «HacmencTBeHHOCTbIO Ha-
3bIBAETCSl CBOICTBO OpraHU3MOB OO€cleYMBATh MATEPUAIBHYI0 U (YHKIIMOHAIBHYIO
MIPEEMCTBEHHOCTh MEXAY IOKOJICHUSMH, a TakXke OOYyCIIOBIMBATh CHEUU(PUUECKUIt
XapakTep MHAMBUAYAIbHOTO PAa3BUTHSI B OIIPENEIEHHBIX YCIOBUAX BHEIIHEN CPEIbI».

Hapsiny ¢ TepMHMHOM «HAcleACTBEHHOCTb)» B T€HETUKE NPUMEHSIOT TEPMHUHBI
«HACJIEJJOBAaHME» U «HACIENyeMOCTb». Hacnedoseanuem Ha3bpIBAIOT MpoOIecC Nepeadu
HACJICZICTBEHHBIX 3aJJaTKOB WJINM HACJEICTBEHHOM MH(pOpMAlMH OT OJHOIO MOKOJICHUS
IpyroMy, B pe3ylibTaTe 4ero y MOTOMKOB (DOpMHUPYIOTCS OmpeiesieHHbIe NMPU3HAKUA U
CBOWCTBA, MPUCYILIUE POAUTEILCKUM 0CO0sIM. TepMUHOM «HacIenyeMOCTh» 0003HAYa0T
TIOJTE0 TEHETUYECKON M3MEHYMBOCTH B 00MIEH (PeHOTUITUYECKON N3MEHUYHNBOCTH IPU3HAKA
B KOHKPETHOW MOMYJISA LMY KUBOTHBIX WJIM PACTEHUM.
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IIpunoxenne 2

JlaGopaTopHasi paGorta
Tema: U3yueHune 3aK0HA COXPAHEHHUSI HMITYJILCA U PEAKTHBHOIO IBHKCHHS.
OoOopynoBanue: npuOOP MJIA JEMOHCTPAIUM 3AKOHA COXPAaHEHUS UMITYJIbCA.
Heab: M3y4nTh 3aKOH COXPaHEHHMs UMILYJIbCA U €ro NPaKTH4YecKoe NpUMeHeHue.
[Topsimok BEIIOTHEHUS PAaOOTHI:
1.Pacnionoxute cxaTyro NpyXUHY C (UKCATOPOM MEXY IIapukaMu Ha BbicoTe 50 cM
HaJ[ CTOJIOM C TIOMOIIbIO IITATHBA.
2. Otnyctute (GUKCaTOp U U3MEPHTE PACCTOSHUSI, KOTOPBIE MPOJIETENH KaXIblH U3
LIAPUKOB B TOPU30HTAIbHOM HAIPaBJICHUH S; U Sp.

v 59 m
3. HaI/II[I/ITe MacCCy IIapruKOB C IIOMOIIbIO BCCOB. HpOBepBTe COOTHOIICHHUEC: — =—= .
5o gy
4 .ITponabmroaiiTe B IEUCTBUU TIPUOOP IS IEMOHCTPALIMK 3aKOHA COXPAaHCHUS

HUMITYJIbCA.
5.Cnenaiite BBIBOI,.
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JIMCT
M3MEHEeHHI paboueiil yueOHOM MporpaMMBbI 10 TUCHIUTIITUHE
B.08 ECTECTBO3HAHUE

JloronHeHus 1 U3MEHEHMsI, BHOCUMBbIE B pab0vyt0 MporpamMmy JTUCHUTIIHHBI

OcHoBanus BHecenus | Pazgen PI1/], B koTopbiii ConepxaHue BHOCUMBIX
JIOTIOJTHEHUH U BHOCSITCSI U3MEHEHUS JIOTIOJTHEHU I, U3BMEHEHU I
W3MEHECHUN
[Ipennoxenue
paboTomarens
IIpennoxxenue
COCTaBUTEIIS
IPOrpaMMBbl
[Ipuobpetenue, Paznenbt Ne2.4.5 u No5 OOHOBIICHHE TIEPEYHS
u3aaHue aureparypsl, | IlepedyeHbp OCHOBHOM 1 JIATEPATYyphI
OOHOBJICHHE MEPEYHS U | IOMOIHUTENILHOMN JIUTEPATyphI
conepxanust ObC, 6a3
JTAHHBIX

YTBepKaeHa Ha 3aceJaHud MNPEAMETHOM (LIMKJIOBOM) KOMUCCHUM MAaTE€MaTH4YeCKUX H
€CTECTBEHHOHAYYHBIX JUCHUIUIMH TIpoToKoa Ne 1 ot «30» aBrycra 2019 1.

p
3amecTuTens AupekTopa o YP ¢uiunana 7 rj/ T.A. Pesynenko
«30» aBrycra 2019 I.

-
3apeayromas ceKTopoM OMOMHOTEKH puIHana 7/ z / JI.I. Coxonosa

«30» aBrycra 2019 I.

MHKeHep-2IeKTPOHUK (IporpaMMHO-HHGOPMALIHOHHOE (_/{—/
obecrnieueHue 06pa30BaTENILHOMN IIPOrPaMMBI) A.B. Cmeranun
s «30y» aBrycra 2019 T.
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Penensus
Ha y4ebnyo nporpammy yuebHo# aucuumiuasl BJ1.08 EcrectBo3nanne
Jns cneyuansHoCcTH 43.02.11 I'ocTHHUYHBIH CepBHC

PabGouass nporpamma yuebHol aucuuruiuasl bJI.08 EcrectBo3nanue paspaGorana Ha
ocHoBe TpeboBaHuii PenepanbHOro rocyAapcTBEeHHOro 00pa30BaTEeNLHOrO CTaHIapTa (Janee —
®I'OC), npexpaABISEMBIX K CTPYKTYPE, COAEPKAHHUIO U Ppe3ylbTaTaM OCBOEHHUS y4ueOHOM
aucumminesl BJ1.08 EcrecTBo3HaHHE, B COOTBETCTBHH ¢ PekOMEHIAUMAMH MO OpraHU3alUuH
- TIOJIy4€HHsl cpeliHero odiuero oOpa3oBaHMs B MpeNesiax OCBOEHUS 00pa30oBaTeNbHBIX MPOrpaMM
cpenHero npodeCcCHOHANBHOro 06pa3oBaHus Ha 6a3e OCHOBHOrO 00IIEro 06pa30BaHUS C YIETOM
TpeboBanuii ®I'OC no cmeumansHOCTH cpeaHero mnpodeccHoHanbHOro oOpa3oBaHus (nanee
CIIO) 43.02.11 I'ocTuHHYHBIN CEPBUC, YTBEPKICHHOTO TIpHKa3oM MuHKcTepcTBa 00pa3oBaHus
u Hayku Poccuiickoii ®enepauun ot 07.05.2014 Ne832, zapeructpupoBaH B MUHHCTEpCTBE
toctriMu Poccun 26.06.2014 Ne 32876.

Pabouast mporpamma sBisS€TCS 4acThiO OCHOBHOH MpogecCHOHANBHON 00pa3oBaTelbHOM
nporpammsl B cootBeTcTBHUM ¢ OI'OC cpensero (mosHoro) obwero obpasosanus u ®I'OC nmo
cnenuanbHocT CI1O 43.02.11 INocTuHuYHBIH cepBHC ¢ kBaupukauuel «Menemkepy.

Pabouass mnporpamMma yueOHONM JMCUHMIUIMHBI HanpaBjieHa Ha OCBOSHHE 3HaHMH O
(GyHAaMEHTAIBbHBIX (QHU3UYECKHX, XHMHYECKMX W OMONOrMYEeCKMX 3aKOHaX M MNPHHUUNAX,
JeXalluX B OCHOBE COBPEMEHHOH €CTECTBEHHOHAY4YHOM KapTHHBI MHpa, Haubosnee BaXKHBIX
OTKPBITHAX, OKA3aBILHX ONpPEAESAIONIee BIUSHHE HA Pa3BUTHE TEXHUKH H TEXHOJIOTHH, METO/IaX
HAy4HOro No3HaHus. B nporpaMMy BKIIIOYEHO cozep)kaHKue, HanpaBleHHOE Ha GOpPMHUPOBaHUE Y
CTYIEHTOB KOMIETEHLUH, HeoOxoauMbiX s kadecTBeHHOro ocBoeHusi OIIOIT CIIO na 6aze
OCHOBHOro 00mero o0pa3oBaHHs C MOJYHYEHHEM CpeaHero obduiero oO6pa3oBaHuUs; MPOrpaMMbI
MOANOTOBKH KBAJIM(PHLIUPOBAHHBIX pabOvHX, CyKAIIUX, IPOrPaMMbl ITOJTOTOBKH CIEHHATMCTOB
CpEJIHErO 3BEHA.

Ilacnopt nporpaMMbl 000CHOBaHHO U TMOJIHO OTPaXKaeT COAEPIKaHUE TUCLMIUIMHBL, €€ POlb H
MECTO B MOArOTOBKE CIELHAIIUCTA CPEAHEr0 3BEHA, pPAcKphIBAaeT LENH M 3aJauyu y4eOHOH
JucuumiuHel. OnpeneneHs! TpeOOBAaHUS K YMEHUSAM U 3HAHUSIM CTYACHTOB. TeMaTHUECKui miaH
W coaepkaHue y4eOHOH AMCUMIUIMHBI PAaCKpHIBAET MOCNEAOBATENBHOCTh NPOXMKIACHHS TEM,
COOTBETCTBYET Y4eOHOMY IUTaHy W pacnpeleneHui0 4acoB. B mporpamme onpezenessl ¢popma
NpOBECHUS, LEJH, 3a/ja4i y4eOHOH NUCLHIUIHHBI, NMPEICTAaBICHb MaTepuaibl s TEKyLeH u
NPOMEXYTO4HOH aTTecTauuy. B nporpamme peann30BaHbl AMJAKTHYECKHE TPHHLAIE! 00y4eHHs:
LEJIOCTHOCTb, CTPYKTYPHOCTB, OTpa)K€Ha B3aUMOCBS3b MEXIY OTHENBHBIMHU 3JIEMEHTaMH
CTPYKTYPBI, YYTE€Hbl MEXIIPEIMETHBIEC CBSA3H.

Conepxanue paboueil nporpaMmbl yueOHOM JUCHMIUIHHBI MOJTHOCTBIO COOTBETCTBYET
tpeboBanusam PI'OC cpennero npodeccrHoHanbHOro obpasoBanus no cneuuanbHocT 43.02.11
Tloctuauunblii cepBuc. M3yuenwe naHHONW IUCHMIUIMHBI  CHOCOOCTBYET J(@exTHBHOH H
Ka4€CTBEHHOH MOATrOTOBKE MOJIOJBIX CIELIHATHCTOB.

Ilepeuenp pexkoMeHOyeMOH OCHOBHOM M JOMOJHHTENBHOH JMTEpaTypsl BKIIOYAeT
O0IIeIOCTYIHbIE MCTOYHHMKM, MW3JlaHHBIE B TOCHeJHee BpeMs (He To3aHee S5 Jer).
INepeuncnennbie UHTEpHET — pecypchl aKkTyallbHbI U I0CTQREPHiE

['ocTuHHYHBIH CEpBHC.

PerLiensenT: |
Hupexrop MBOY «Cpenusist o6uieoO6pa3zosaresibHast mxe;m,mru

MYHHILIHNATBHOTO 06pa3oBaHus FOPOJ — KypopT Feneﬂmm% R 4
O » o
M. AnMupana Yiakosay IR "

E. B. ®emkona



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

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

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

Conepxanne pabGoueii nporpaMMbl yueOHOM JUCUMIUIHHBI MOJHOCTBIO COOTBETCTBYET
tpeboBannsam OI'OC cpennero npodeccuonanbHoro oopazoBanus no cnenuansaoctd 43.02.11
Ioctunnynbiil cepBuc. H3ydeHuwe AaHHON AMCHMIUIMHBL  CrocoOCTBYeT 3(dexTuBHOM U
Ka4eCTBEHHOH NOATOTOBKE MOJNOABIX CIICLIUATTMCTOB.

[Macropt mporpaMmsel 000CHOBaHHO M MOJTHO OTPAXKaeT COACP KaHUe AUCLIMIUIHHBIL, €€ poiib U
MECTO B MOJrOTOBKE CIELHATMCTa CPEAHEro 3BEHA, PACKpHIBAET LENU U 3a/a4d y4eOHOM
aucuuiuigeel. OnpeneneHsl TpeOOBaHHS K YMEHHMSM M 3HAHHMSM CTYACHTOB. Temaruueckuii
IUIAaH U COJEp)KaHHE y4eOHOH NHUCUMILIHHBI PacCKpbIBAET MOCAEAOBATENbHOCT MPOXOXKICHHS
TE€M, COOTBETCTBYET y4eOHOMY IUIaHy M pachpeleneHHI0 4acoB. B mporpamme onpeneieHsl
dopma npoBeneHus, NHeaH, 337a4d y4eOHOW NUCHHIUIHHBI, MPEACTABICHbl MaTepUaibl s
TEKylleli M TNpPOMEXYTO4YHOH arrecTauuMu. B mnporpaMme peanu3oBaHbl IUAAKTHYECKHE
NPUHLUNBL  OOy4YEHHs: LENOCTHOCTb, CTPYKTYPHOCTB, OTPa)K€HAa B3aUMOCBA3b MEXKIY
OTAENIbHBIMH 3JIEMEHTAaMU CTPYKTYPBI, YYTEHBI MEXKITPEIMETHBIE CBA3H.

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

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

JI. J1. JleBuH



