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1. MACIIOPT PABOYEM MPOI'PAMMBbI YYEBHOM JUCIUTLIIMHBI

1.1 O0JsacTh NpuMeHeHHus1 Y4eOHOH NPOrpaMMBbl

PaGowast mporpamMma y4eOHOUM IUCIMILTUHBI €CTECTBO3HAHUE SIBJISCTCS YaCThIO
OCHOBHOI TmpodeccuoHaIbHON 00pa3oBaTeNbHOM MPOrpaMMOl B COOTBETCTBUHU C
denepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CpPEIHETO (ITOJHOTO)
obmero oOpa3oBanus u DegepanbHBIM  TOCYAapCTBEHHBIM  00pa30BaTEIbHBIM
cragmaprom (manee ®I'OC) 1o cHenMaIbHOCTH CpEeIHETO MPo(ecCHOHATHLHOTO
obpazopanus (ganee CI1O) cneunanbHocts 43.02.14 ['ocTuHUYHOE J1€710.

B ocnoBe yueOHON aucuuiuinHbel «EcTeCTBO3HAHME)» JIEKUT YCTaHOBKA Ha
dbopmupoBaHUE y 00yIaeMbIX CHCTEMBbI 0a30BbIX MOHATHH (PU3UKH, XUMHH U OMOJIOTHH U
NPEJICTAaBICHUI O COBPEMEHHOM €CTECTBEHHOHAyYHON KapTMHE MHpa, a TakkKe
BBIPa0OTKAa YMEHHMHA TPUMEHSATh TOJYYCHHBIE 3HAHWSA, KaKk B TPOdeCcCHOHATBHON
NESITENBHOCTH, TaK U JIJISl PeIICHUS )KU3HEHHBIX 3a]1a4.

MHorue MoJ0XKeHUsl, pa3BUBAaEMble €CTECTBO3HAHHUEM, pPAaCCMATPHUBAIOTCA Kak
OCHOBAa CO3JaHHWSI W WCIIOJIb30BAaHHMS HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
texnosoruii (MKT) — omHoro u3 Hambosiee 3HAYUMBIX TEXHOJIOTUYECKHX TOCTHKEHUU
COBPEMEHHOU ITUBUIIN3AIUY.

B ecrecTBo3HaHMH (GOPMHUPYIOTCSI MHOTHE BHJIBI JICITEILHOCTH, KOTOPBIC UMEIOT
MeTa TpeAMETHBIH XxapakTep. K HUM B TepBYIO oudepeab OTHOCSTCS: MOJEITHPOBAHUE
O0OBEKTOB H TMPOIIECCOB, IMPUMEHEHHUE OCHOBHBIX METOJOB TO3HAHUS, CUCTEMHO-
WH(OPMAIIMOHHBIA aHaIu3, GOpMyIUpPOBAHME THIIOTE3, aHAJW3 W CHUHTE3, CPaBHEHUE,
00001menne, cucTeMaTH3aIus, BBISBICHHEC NPUIMHHO-CIICACTBCHHBIX CBS3EH, IOHMCK
aHaJIOroB, yNpaBieHUEe 00beKTaMu U mporeccamMu. IMEHHO 3Ta JUCHUIUIMHA MO3BOJSET
MO3HAKOMUThH YYalllUXCsl C HAYYHBIMA METOJAMH TO3HAHMS, HAYYUTh HMX OTJIMYATh
TUIOTE3Y OT TEOPUHU, TEOPHUIO OT IKCIIEPUMEHTA.

EctecTBO3HaHme wumeeTr oueHb OONIbIIOE M BCEBO3pacTarollee  YHCIIO
MEXIUCIUILTMHAPHBIX CBSI3€l, MPUYEM Ha YpOBHE, KaK MOHATHIHOTO armapara, Tak U
uHcTpyMeHTapusi. Cka3aHHOE TMO3BOJSIET paccMaTpUBaTh €CTECTBO3HAHWE Kak MeTa
JTUCITUIUIMHY, KOTOpas TMPEIOCTABISICT MEXAWCIHUILUIMHAPHBIA S3bIK JIJIT  OIMMCAHUS
Hay4YHOW KapTUHBI MHpA.

Nzydyenne  «EctecTBo3HaHus» B  MNpodeCcCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHu3aIusaX, peaqu3ylIInX o00pa30BaTEIbHYI0 MPOrpaMMy CpPEIHEr0o OOIIero
obpazoBanusi B mnpenenax ocBoeHusi OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIETO
o0pa3oBaHusi, HUMEET CBOM OCOOGHHOCTH B  3aBHCHUMOCTH  OT  NpOQuIs
npoeCCHOHAIBHOTO 00pa30BaHMsA. JTO BBIPAXKAETCS B COACPNKAHUUA OOydeHUS,
KOJIMYECTBE YaCOB, BBIJICISCMBIX Ha U3YYCHHE OTJICIBHBIX TEM IPOTPAMMBI, TITYOMHE WX
OCBOCHHS Y4YalIUMHUCSA, OOBEME M XapakTepe NPAKTUYCCKUX 3aHATHH, BHJAX
BHEAYJUTOPHON CAMOCTOSTEIIbHON paboTHI.

Teoperndeckrne cBeACHHsI MO E€CTECTBO3SHAHMIO [OTIONHSIOTCS MPAKTHUYECCKUMHU
paboramu.

1.2 MecTo MMCOMILVIMHBI B CTPYKTYpe NPOrpaMMbl NMOJATOTOBKH CHENUAJTHCTOB
Cpe/JHero 3BeHa

Huctunnuaa  «EcTtecTBo3HaHME» BXOAWT B 0a30BbIM  y4eOHBIH LMK
(obmieoOpa3zoBaTenbHble  AUCIHUIUIMHBI) MNPOrpaMMbl  MOJATOTOBKM  CIIEIIMAIKHCTOB
CpEIHETO 3BEeHa.



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

Conepxxanue mporpammbl «EcTecTBo3HaHME» HAMpaBIEHO Ha JOCTHXKEHHE
CIEAYIOIINX Yeneu.:

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

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

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

- BOCNUTaHUE YOCKICHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB TPHPOJIHI,
HCITOJTH30BaHMS JOCTH)KCHUH B 00J1aCTH (PU3MKH, XUMUU M OHMOJIOTHMHU Ha OJ1aro pa3BUTHS
YeJIOBEUCCKOM  IMBWIM3AlMHM;, HEOOXOJUMOCTH  COTPYJAHHYECTBA B  IpoOIEcce
COBMECTHOTO BBITIOJTHEHUS 3a7a4, YBOKUTEIHHOTO OTHOIICHHMS K MHEHHUIO OIITOHEHTA
npu  OOCYKIEHHWH TPOOJIeM eCTeCTBEHHOHAYYHOI'O COJIepKaHUsA, TOTOBHOCTH K
MOPAJIbHO-ITHYECKOM  OIIEHKE HCIOJb30BAaHUS HAYYHBIX JOCTH)KCHHH, UYBCTBa
OTBETCTBEHHOCTH 3a 3aIUTY OKPYKAIOIICH CPEIbl;

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

B mnporpammy BKIIOYEHO Ccojep)KaHHWE, HANpaBJICHHOC Ha (POPMHUpPOBAHHUE Y
CTY/ICHTOB KOMIMETEHIUNA, He0OX0aAnMBbIX JJisa kadecTBeHHOTO ocBoeHus: OITOIT CIIO na
0a3e OCHOBHOTO OO0IIEro 0Opa3oBaHUs C MOJYYEHHUEM CpEIHEro o0IIero oOpa3oBaHMUS;
MporpaMMbl  IOJITOTOBKM KBAIM(HUIIMPOBAHHBIX PadOUMX, CIyXKaIuX, IPOrpaMMBbl
MOATroTOBKU crnenuanucToB cpeanero 3seHa (IITIKPC, TTIICC3).

OcBoeHue conepxkaHus yueOHON AUCIUIIIUHBI «EcTecTBO3HaHME) 00ecreunBacT
TOCTKEHUE CTYJEHTaMH CIEAYIOIINUX Pe3yIbTaTOB:

JUYHOCHBIX.

- YyBCTBO TOPJAOCTH U YBKEHHUS K UCTOPUU U JIOCTHIKCHUSM OTCYCCTBECHHOW HAYKH,
IpaMOTHOE MOBEJACHUE B MPOGECCUOHATBLHON NIEITEIBHOCTU U OBITY TIPH OOpaIlleHUH C
npuOoOpaMu U yCTpOiiCTBaMU;

- TOTOBHOCTH K MPOJIOJDKEHUIO0 00pa30BaHUS U MOBBIINICHUS KBaTU(UKAIIUN B H30paHHOMN
npodeccuoHaIbHON JIeSITSIIbHOCTH u 00BEKTUBHOE OCO3HAHHE posn
€CTECTBEHHOHAYYHBIX KOMITIETCHIIUN B ATOM;

- YMEHHE HCIOJIb30BaTh JIOCTH)KCHHSI COBPEMEHHON HAyKH W E€CTECTBEHHOHAYYHBIX
TEXHOJIOTUH JJIs MOBBIIICHUS COOCTBEHHOTO HHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOpAaHHOM
podeCCHOHATBHOU eI TEIHHOCTH;

- YMEHHE CaMOCTOSATEIHHO JOOBIBaTh HOBBIE ISl ce€0sl €CTECTBEHHOHAYYHBIC 3HAHWSI,
UCTIOJIB3YS JUISl 3TOTO JIOCTYITHBIE UCTOYHUKH WH(OpMAIHH;
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- YMEHHUE BBICTPAaWBaTh KOHCTPYKTHUBHBIC B3aHMMOOTHOIICHHS B KOMaHE 1O PEIICHUIO
00IMX 3a7a4;

- YMEHHUE YINpaBJISATh CBOCH MO3HABATEIBHON ACSITEIBHOCTBIO, IPOBOJAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYATbHOTO Pa3BUTHSI,

Mema npeoMemubix.

- UCTIOJIb30BaHME PA3IUYHBIX BUJOB MTO3HABATEIBHON JIEATEILHOCTH JIJISl PEIICHUS
€CTECTBCHHOHAYYHBIX 3a7a4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOIEeHUS,
OTHMCAHMSI, U3MEPEHUs, IKCIIEPUMEHTA) I U3YUYEHUS Pa3IMYHBIX CTOPOH OKpY’Karolei
NEHUCTBUTEIIBHOCTH;

- WCTOJB30BaHWE OCHOBHBIX HMHTEIUICKTYalbHBIX OIEPAlii: TTOCTAHOBKH 3aJ]lauH,
dbopMmynupoBaHUa  TUINOTE3, aHajiuM3a W  CHUHTE3a, CpaBHEHUS, OOO0OIIECHUS,
CUCTEeMaTH3allii, BBISIBJICHUS TNPUYMHHO-CICACTBEHHBIX CBS3€H, IOKMCKA AaHaJIOTOB,
dbopMynupoBaHUS BBIBOJOB ISl M3YyUEHHUsS PA3IMUYHBIX CTOPOH H3Y4YaeMbIX OOBEKTOB,
SBIICHU W TPOIECCOB, C KOTOPHIMA BO3HUKAET HEOOXOJMMOCTh CTaJKWBATHCS B
npodeccuoHanbHOM cdepe;

- yYMEHHE TEeHEpUpOBaTh UACH M OINPEICNITh CpPEJACTBA, HEOOXOIUMBIE IS HUX
peanu3anumy;

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

- YMEHHUE aHAIM3UPOBATH U MPEJCTABIATH HHGOPMAIIMIO B PA3IMYHBIX BUAAX;

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

npeoMemHblXx:.

- c)OPMUPOBAHHOCTH MPEJICTABIICHUN O POJIM U MECTE €CTECTBO3HAHUS B COBPEMCHHOM
HAyYHOUM KapTHHE MUpA; MOHUMaHUE CYIIHOCTH HaOII0gaeMbIXx Bo BeeneHHo# sBieHuUI,
pONM  €CTeCTBEHHOHAYYHBIX  JHUCHMIUIMH B (QOPMUPOBAHMHM  KpPyrozopa U
(GYHKITMOHAJILHON TPAaMOTHOCTH YEJIOBEKA IS PEIICHHSI PAKTHYECKUX 3a]1a4,

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

- BIQJCHHEC OCHOBHBIMH METOJIAaMH HAyYHOTO TO3HAHWS, HCIOJIB3yeMBIMA B HayKe:
HaOJI0/ICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

- ymeHusi o0pabaTbiBaTh pPe3ysbTaThl U3MEPEHUI, OOHAPYKUBATh 3aBUCUMOCTH MEXIY
UCCJICTyeMbIMH BEJTMIMHAMHE, OOBSICHSTH IMOTYYCHHBIC PE3YJIBTATHI U JICIAaTh BHIBOJIBL;

- ¢c(OopMUPOBAHHOCTH YMEHHUS PENIATh €CTECTBEHHOHAYYHBIC 3a/1a4H;

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

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

1.4. TlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHMsl MO JUCHUNJIMHE (MepevyeHb
(popMupyeMbIX KOMIIETEHIIH)
He npenycmotpensl



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. OobeMm yueOHOH IMCUMIIJIMHBI M BUABI

yueOHO# padoThl

Bup yueoHoii padoTbl O6vem uacos

MaxcumajibHasi ydyeOHasi HATPy3Ka (Bcero) 118
Oo0s3aTenbHas ayiuTOpHas yueOHasi HATpy3Ka (Bcero) 118
B TOM YHCIIE:

3aHATHS JEKIMOHHOI'O THIIA 60

MIPaKTHYECKUE 3aHATHS 58
[TpomexxyTouHasi aTTecTalys Juddepennupona

HHBIN 3a4ET

2.2 CTPpyKTYypa IMCUMILINHBI

KOJ’II/I‘ICCTBO AYAUTOPHBIX YaCOB
HauMeHoBaHHUe Pa3ge/ioB U TeM Bceero
Teopernueckoe odyyenue | IlpakTuyeckue 3aHATHS

Pa3nen 1. ®usuka 30 16 14
Tema 1.1 Mexanuka 4 2 2
Tewma 1.2 Monexynspras ¢puznuka u 6 5 4
TEPMOJMHAMHKA
Tewma 1.3 DnexTponrHaMuka 12 8 4
Tema 1.4. Ctpoenue aToma u

8 4 4
KBaHTOBas (PU3UKa
Pa3znea 2. Xumus 44 22 22
Tema 1.1 OcHOBHBIE IOHATHSA U 4 5 9
3aKOHBI XUMHH
Tewma 1.2 Bona. PactBopsl 8 4 4
Tewma 1.3 Xumnueckne peakiuu 8 2 6
Tema 2.1 MeTannbl 1 HEMETAJIBI 6 4 2
Tema 3.1 YrneBogopo b 4 2 2
Tewma 3.2 Kucnopoacozaep:xame u
a30TOCOIEPIKAIINE OPTaHUIECKUE 10 6 4
BEILECTBA
Tema 3.3 XuMHS U )KU3HB.

4 2 2
Xumust B ObITY
Pa3nen 3. buoaorus 44 22 22
Tema 1.1 MeToas! TIO3HAHUS B

4 2 2
OMOJIOTHH
Tema 1.2 Kiterka 12 6 6
Tewma 1.3 Opranusm 8 4 4
Tema 1.4 Bug 12 6 6
Tema 1.5 DxocHucTEMBI 8 4 4
Bcero mo gfucuuminge 118 60 58




2.3 TemaTn4yeckuii VIaH U COAEPKAHNE YHeOHOH TUCIIUIIHHBI

HaumeHnoBanue Copaep:xanue yueOHOI0 MaTepuaJia, MpaKTH4YecKue padoThl, Oo0bem | YpoBeHb
pa3/esIoB U TeM caMocTosiTe1bHast padora o0y4yaromuxcs, KypcoBasi padora YacoB | OCBOCHHSA
(ecsin mpeyCMOTpeHa)
Pasgen 1. dusuka 30
Tema 1.1 Copaep:xanue y4eO0HOr0 MaTepHaJia 4
MexaHuka Jlekun 2 2
1 | MexaHnuyecKkoe ABHKEHUE. 3aKOHBI JBIDKEHUSL.
IIpakTHyeckue (JIaGOpaToOpHbIE) 3aHATHSA
1| M3yueHne 3aKoHa COXpaHEHHs UMITYJIbCA H PEaKTHBHOTO 2 .
JIBIDKCHUS
Tema 1.2 Copaep:xanue y4eOHOr0 MaTepHaJia 6
MoJiekyJispHas Jlexknun 12
(usuka u 1| OcHoBHble nonoxenuss MKT u ux onbITHOE 000CHOBaHME. 2 '
TepMOJAMHAMHKA 3aKOHBI TEPMOJIMHAMUKH
IIpakTnyeckue (JadopaTopHbIe) 3aHATHUS
1 | smepeHne BIa)KHOCTH BO3yXa 4 2,3
2 | I3mMepeHne NOBEPXHOCTHOTO HATSKEHHS KUIKOCTH
Tema 1.3 Coaepxanue y4ed0HOro MaTepuaja 12
JuiekTpoauHamMu- | Jlekuuun 8
Ka 1| Druexrpuueckoe B3anmoseiicTeue. 3akoH OMa IS ydacTka 4 12
LIENIH U JJIs TIOJIHOM 1Ienu '
2 | MarauTHOE 10JIe TOCTOSTHHOTO MarHuTa U 3JIEKTPUIECKOTro 4
TOKa. SIBJICHUE 3JICKTPOMArHUTHOW MHIYKITHH.
IIpakTnyeckue (JadopaTopHbIe) 3aHATHS
1 | Usyuenue 3akoHa OMa st yyacTKa LenH 4 2,3
2 | Uzydenue siBICHUS DIICKTPOMArHUTHOW WHIYKITHH
Tema 1.4 Conep:xanue yueOHOro MaTepuaja 8
Ctpoenue atoma u | Jlekuuu 12
KBAaHTOBasl 1| Crpoenue aTomMa 1 aTOMHOTO sIpa. 3aKOHHI CBETA. 4 '
¢usuka PannoakTHBHOCTH
IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS
1| Crpoenue atoma
4 2,3
2 | KonTposbHas pabora o Teme «Dusmka»
Paszngen 2. Xumusn 44
Tema 1.1 Coaep:xanue yue0HOro MaTepuaja 4
OcHOBHBIE Jleknuu
MOHATHSA U BemectBo. ATom. Moinekyna. XuMUYECKUH 3JIEMEHT 2 1
3aKOHBI XUMHH TpakTudeckne (JadopaTopHbie) 3aHATHS )
1 | OcHOBHBIE OHATHS U 3aKOHBI XUMUHU
Tema 1.2 Conep:xanue yuedOHOro MaTepuaja 8
Boaa. PacTBopbl Jlekuuu
1| dusnueckue 1 XUMHUYECKHUE CBOIICTBA BOEI. 4 2
2 | ®usnyecKre U XUMUIECKHUE CBONCTBA PACTBOPOB.
IIpakTuyeckue (JadopaTopHble) 3aHATHUS
1| 3arps3HUTENN BOABI M CIOCOOBI OYUCTKH BOJIBI. 4 23
2 | OnpezencHue )KECTKOCTH BOIBI
Tema 1.3 Copaep:xanue y4eOHOro MaTepraJia 8
Xumuueckue Jlexknun 1
peaknun 1| Xumnueckas peakuus. TernoBo# a¢ ekt Xumuaeckon 2
peakiyy. XUMUYECKOE paBHOBECHE
IIpakTnueckue (J1a0opaTopHbIE) 3aHATHS
1| CocraBienue 3eKTPOHHBIX U dJIeKTporpaduueckux Gopmyn 6 2,3

aTOMOB XMMHYCCKHX DJICMCHTOB
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2 | Lenoyku npeBpalieHNi XUMAYESCKUX BEIICCTB
Krnaccudukanus XUMHUIECKHX peaKIii

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

peakuui
Tema 2.1 Copaep:xanue y4eOGHOT0 MaTepuaJa 6
Mertajibl 1 Jlekuuu
HeMeTaJIbI. 1| MeramibL. 4 1.2
2 | Cnnasbl. Koppo3usi MeTaJuIOB U clIOCOOBI 3aLHTHI.
IIpakTHuyeckue (Ja0opaTopHbIe) 3aHATHS
1| OG6mas xapakrepucTrka MetayuioB. O0Ias XxapaKTepucTuKa 2 .
TJIaBHBIX MOATPYII HEMETAJJIOB Ha IPUMEPE TaJOr€HOB.
Tema 3.1 Copaep:xanue y4eOHOr0 MaTepHaJia 4
Yraesonopoasl. Jlexnun 12
1| IlpenenbHbBIe U HENpeNeNbHbIE YIIIeBOAOpoabl. [IpuMeHeHne 2 '
YTJIEBOJOPOIOB B OPraHUIECKOM CHHTE3E.
IIpakTnueckne (J1a00paToOpHbIE) 3AHATHS
1| OOmas xapakTeprucTHKa YIIeBOIOPOIOB 2 .
Tema 3.2 Coaepxanue y4ed0HOro MaTepuaja 10
Kuciopoaconep:xka | Jekuuu
mue u 1| Couptel, KapOOHOBBIE KHCIIOTBI, CIOXKHBIE dPHPHI,
a3oTocoaepiKalue 1,2
OpraHuvyeckKue 2 | AMMHEI, aMUHOKHCIIOTEI, OEJIKH. 6
BelllecTBa
3 | Hykneunosbie kuciaotel. ATD
IIpakTHyeckue (JadopaTopHbIe) 3aHATHSA
1| CgoiicTBa ¥ NpUMEHEHHS KUCIOPOAOCOAEPIKALINX
OpPraHUYECKUX BEIIECTB. 4 .
2 | CBolicTBa M NPUMEHEHUS a30TCOJECPIKAIIUX OPIraHUIECKIX
BEIIIECTB.
Tema 3.3 Conep:xanue yue0HOro MaTepuaja 4
XuMusl ¥ KU3Hb. Jlekuun 12
Xumus B ObITY 1| Xumus 1 opraHusM 4desloBeKa. XUMHUECKUE IINEMEHTHI U 2 '
COEJITHEHHs B OpraHU3Me YeJIOBeKa.
IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS 2 .
1 | KontponpHas paboTta 1o tTeMe «XHUMHUsD
Pa3nen 3. Buosaorus 44
Tema 1.1 Conep:xanue yueOHOro MaTepuajia 4
MeTtoabl Jlekuun 12
TO3HAHUS B 1 | ’Kusas npupoja kak 00bEKT H3ydeHHs OHOTOoTHH. MeTo bl 2 '
Omosoruu HCCIIEIOBAHUS JKUBOU pUpPOJIbI B OHOJIOTHH.
IIpakTHyeckue (JadopaTopHbie) 3aHATHUS 2 .
1 | JKuBas npupojia Kak 00bEKT H3ydICHHUsI ONOJIOTHH
Tema 1.2 Kierka Conep:xanue yuedOHOro MaTepuaja 12
Jlexuuu 6 1
1 | KnneTouHas Teopusi CTPOSHHSI OPTaHU3MOB. 2 1
2 | Mounekyna JIHK - HocuTenb HacneIcCTBEHHOM nHOopManuu 2
= 2
3 | HexsieTouHoe cTpoeHHe, )KU3HEHHBIH [IUKI M €r0 3aBUCUMOCTb 2
OT KJIETOUHBIX ()OPM JKU3HH
IpakTnyeckue (JadopaTopHbie) 3aHATHUS
1 | 3yueHue CTpOCHUS PACTUTEIHHON U )KUBOTHOM KIIETKH
2 | CpaBHenue OnocuHTe3a Oenka U POTOCHHTE3a 6 .
3 | 3HaueHHe BUPYCOB B COBPEMEHHOM MHpE.
Tema 1.3 Conep:xanue yuedOHOro MaTepuaja 8
Opranusm Jlekuun 4
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MHuoroo0pasue opranuzMoB. OOMEH BEIIECTBOM U YHEPTHUEH ¢
OKpYXKaromiel cpeioi Kak HeoOX0IUMMOe YCIIOBHE 2
CYIIECTBOBAHMS YKUBBIX CHCTEM

1,2

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

1,2

aKkTHYecKkne (1a00paTopHbIe) 3aHATHA

[EEN

Opraamsm — eguHOe 1etoe. MHOrooOpasue OpraHmu3MOB

Pemenue npoctelmx reHETUYECKUX 3a1a4

Tema 1.4

Bun

Coaep:xanue yuedOHOro MaTepuaja 12

Jlexknuu

[EEN

Bun, ero xpurepumu.

HOHyJ’IHHI/IH — CTPYKTYpHas ¢AUHULIA S3BOJTIOLHNH.

Teopus 3Bostoruu opranuveckoro mupa Y. Jlapsuna

1,2

= el N

aKTHYecKHe (1a00paTopHbIe) 3aHATHSA

I'unotesnl ITPOUCXOKJACHHUSA KU3HU.

DTaIlbl BOJIOIUN OPraHUIEeCKOT0 MUpa

AHTpomnorexes

Tema 1.5
IKOCHCTEMBI

ojlepKaHNe y4eGHOro MaTepuaia 8

CKIINU

Flglale(Ne

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

1,2

aKTH4YeckHue (Ja0opaTopHble) 3aHATHSA

H3MeHInBOCTH BHU OB 110 BJIMAHHUEM 5KOJIOTHYCCKHUX (baKTOpOB

r\)r—\n

KonTponsHas pabora mmo Teme «buosorus» 2

HUTOro: 118

2.4 Conep:xanue pa3/iesioB M CHUILTHHBI

2.4.1 3aHATHA JeKINOHHOI0 THIIA

Ne ®opma
HaumenoBanue
pasn CopnepxxaHue pasaena TeKyIero
paszeJia
ena KOHTPOJIS
1 duzuka MexaHnuyeckoe ABWKEHHE, €r0 OTHOCHTENBHOCTh. 3akoHBl auHamuku | P, YV, KP

Herotona. Cuiisl B pUpoie: YOPYrocTh, TPEHUE, CHIIA TAXKECTH. 3aKOH
BceMHpHOro TsaroTeHus. HewecomocTs. MMiynbc. 3akoH coXpaHEHHS
HUMIIyJbca U peaKkTUBHOE ABIDKeHHE. IloTeHIManbHas W KHHETHYecKas
SHEeprusi. 3aKOH COXpaHEHHWS MeXaHWuecKod »sHepruu. Pabota wu
MomHOCTh. Mexannueckue konebanus. Ilepron n yactora KoyeOaHHH.
Mexannueckue BoiaHbl. CBONCTBA BOJIH. 3BYKOBBIE BOJHBL. YIJBTPa3BYK
U €ro HCNOJIb30BaHHE B T€XHUKE M MeaunuHe. OCHOBHBIE MOJIOKEHUS
MKT n ux onbiTHOe 06ocHOBaHue. bpoyHoBckoe nBmxeHue. Juddysus.
Pa3smepsr um Maccel Monekyn u aroMmMoB. KamwiispHble SBIEHUS.
Temmoemkocts. TemmoobMeH. 3akoHBI TEPMOJMHAMHUKH. TemiioBbIe
JIBUraTesIM U oXxpaHa okpysarowei cpenpl. KITJI TeruoBelx nBUrarenei.
ONEeKTpUIecKoe B3aWMOJCHCTBHE. OJIEMEHTApHBIH 3apsA. 3akoH
Kynona. Husnexktpuyeckas IIPOHULIAEMOCTb Cpelbl.
OnexTpocraTndeckoe mosie. HampsokeHHOCTh. [IpHHINT Ccymepro3uiinm
nonieit. ['padudeckoe n300pakeHNe MEKTPUUECKUX TMoJield. MarHuTHoe
HOJi€ TOCTOSHHOTO MarHuTa M 3JIEKTPUYECKOro TOoKa. MarHuTHas
UHAYKIYSI, MATHUTHBIHM MOTOK. SIBlI€HHE 3JIEKTPOMAarHUTHON MHAYKIUH.
3akon Oma g1 yuacTka uHenu. KpaTkas HcTOpUst pa3BUTHSA
IpeJCTaBICHUN O MPHUPOJE CBeTa. DIEKTPOMArHUTHAsl MpHUpoOJa CBETa.
3aBUCUMOCTb MEXJY [UIMHOW BOJIHBI M YacCTOTOM 3JIEKTPOMAarHUTHOTO
n3JIydeHus. 3aKOHBI OTpakKeHMsl M mperomiieHus: ceera. Potorddekr u
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KOPIYCKYJISIpHBIE CBOMCTBa cBeTa. CTpOoeHHE aToMa U €ro IUlaHeTapHast
mozenb. ['unotesa Ilnanka. [lornomenne u ucmyckaHue CBeTa aTOMOM.
CrpoeHne aToMHOTO snpa. PaaWoakTWBHBIE W3IYyYCHHS W UX
BO3ZCUCTBHE Ha JKUBBIC OPTaHU3MBI. DHEPTHUS PACHICIICHUS aTOMHOTO
snpa. Snepnas sHepretuka. Hama 3Be3gnas cuctema — ['anmakrtuka.
Beckoneunoctrs Beenennoit. IToHsTHE 0 KOCMOJIOTHHA. DBOIOLMS 3BE3.
Oneprust Conana u 38e3. [Iponcxoxaerne CoTHEUHONW CHCTEMBI.

Xumusa

IIpenmer xumuu. BemectBo. AtoM. Monekyna. XUMHUUECKUA 3JEMEHT
n  GOpMBI ero cymecTBoBaHHsA. [IpocThie M CIIOXKHBIE BEIIECTBA.
OtkpeiTue  Ilepuonuueckoro 3akoHa. Ilepumogmueckas —cucrema
xumuueckux anementoB J. . Menneneesa. 3nauenue [lepuoguueckoro
3akoHa W [lepmonnueckoil cucteMbl XuMHuueckux d3neMmeHtoB J[. U.
MenpaeneeBa A pa3BUTUS HAyKU M MOHUMAHUS XMMUYECKOM KapTHHBI
mup. KoBaneHTHast cBs3b: HemosisipHas M mHoisipHass. VMoHHas cBA3b.
Karnons! u anuonsl. Mertamindeckas cBsi3b. Bogoponnas cBs3s. Bona B
npupozge, OBITy, TEXHHKE W Ha TMpou3BoiacTBe. Dmzmueckme u
XUMHYECKHE CBOWCTBA BOJBL. 3arps3HUTEIH BOIBI M CIIOCOOBI OYMCTKH.
Kectkas Boma u ee ymsrdyeHue. OnpecHeHUE BOJIbL. ATrperaTHble
COCTOSIHUSL BOJBI U €€ MEPEXO0/bl U3 OJHOIO arperaTHOr0 COCTOSIHUS B
npyroe. [onsiTe 0 XuMuyeckoil peakuu. THUIlbl XUMUUYECKUX PEAKIUil.
CkopocTh peakuuu u (PakTopbl, OT KOTOPHIX OHa 3aBHUCHT. TeruioBoi
3pdeKkT XUMHUYeCKOW peakuuu. XuMH4Yeckoe paBHOBecue. OKCHIbI,
KHCJIOTBI, OCHOBaHUs, COJIM. XUMHUYECKHUE CBONMCTBA OCHOBHBIX KJIaCCOB
HEOPTraHMYECKUX COEJUHEHUII B CBET€ TEOPHM 3NEKTPOIUTHUYECKOH
quccoranuu. OOimue pu3nueckre U XMMUUECKHE CBOMCTBA METaJlIOB.
OOmast XapaKTepHCTHKA TJABHBIX MOATPYIINI HEMETAJUIOB Ha MpUMEpe
rajoreHoB. BakHelne CcoOeIMHEHUS METANIOB U HEMETAUIOB B
OpUPOE U  XO3AWCTBEHHOH NeATeNnbHOCTH. (OCHOBHBIE MMOHSITHA
OpraHNMYECKONM XMMHUHU U TEOPHUS CTPOCHUSI OPTaHUYECKUX COEIUHEHUH.
[lonstue uzomepuu. Yrnesomoponsl. IlpenenbHele UM HempenesbHbIE
yrieBoaoposl. [IlpuMeHeHne yrieBo1opoA0B B OPraHUYeCKOM CHUHTE3E.
IIpenensHBle W HepeaeabHbIE YIIEBOAOPOAsl. IIpupoaHbIe HCTOYHHUKH
YIIEBOAOPOJOB.  YIVIEBOAOPOAbI KaK OCHOBA  MEXJYHAPOIHOTO
COTPYAHUYECTBA M BAKHEHIITHH HCTOYHUK hopMupoBanus 0romxeTa PO.

Kucnopoaconepxamie  OpraHMuecKne  BEIIECTBa. CrupTsl,
KapOOHOBBIE KHCIOTBI M CIIOKHBIE O3(QUpPBI: HUX CTPOCHHE W
XapaKTepHbIE XUMHUYECKUE CBOMCTBA. [IpencraBurenu

KHCJIOPOJICOIEPKAIUX OPTaHUYEeCKUX COCAWHCHHWHA: METHIIOBBIA |
STHJIOBBI  CIOUPTHL, TJHIEPHH, YKCyCHas KucioTta. JKupel Kak
CIIO)KHBIE A(UPHL. AJKOTOIH3M H €r0 OTPaKEHWE B IPOU3BEICHUAX
XYJOXECTBEHHOH  JHUTEpaTypsl W H300pa3UTEIHHOTO  HCKYCCTBA.
AMUHBI, aMHHOKHUCIIOTHL, Oenku. CTpoeHHne W OHoyormdeckas QyHKIUS
OenkoB. XWUMHUS W OpPraHM3M 4YeJoBeKa. XHMMHYECKHE OJJIEMEHTHI B
opraHu3me uejoBeka. OpraHuyeckue M HEOPTaHUYECKHE BEIEeCTBa.
OCHOBHBIE JKU3HEHHO HEOOXOJUMBIE COCIWHEHUS: OEJKH, YIIeBOJIBI,
KHUPBI, BUTAMHUHBL. YTIEBOABl — TJABHBIA WCTOYHHK JOHEPTHUH
opranu3ma. Poib XKMpOB B OpraHu3Me. XOJISCTEPHH W €ro pojib B
37I0pOBbE YelIOBeKa. MHHEpabHbIE BEIIEeCTBA B TPOAYKTaxX IMUTAHUS,
nuieBeie 1o00aBku. COalaHCHPOBaHHOE IMUTAHHE.

P,V,KP

Buogorus

buomorust ~— COBOKYNHOCT HayK O >KHBOM mpupone. Metoasl
Hay4HOTO T03HaHus B Ouonorun. JKuBas mpupoaa Kak 00beKT U3y4eHHs
Ouonorun. MeToAbl HCCIIEOBaHUS JKUBOW HPUPOJBI B OHOJIOTHH.
Omnpenenenne xu3HM (C TPUBICYCHUEM MaTepHaia U3 paszeioB GU3UKH
U XMMUU). YPOBHH OpraHu3anuu xusHU. VcTopus M3ydeHUs KIETKH.
OCHOBHBIE TOJIOKEHUSI KIETO4YHOM Teopuu. Knerka — cTpykTypHO-
(hyHKIMOHANIBHASA (dJIEMEHTapHas) eAnHUNa Xu3HU. CTpOeHHE KIIETKH.
OCHOBHBIE CTPYKTYpHBIE KOMITOHEHTHI KIETKH 3yKapuotT. Kiertounoe
aapo. @DyHKOUS sAapa: XpaHEHHe, BOCIPOW3BEACHHWE W Iepenada
HACIICJACTBEHHON HWH(QOPMALINH, PEryislus XHUMHYECKOH aKTHBHOCTH
kineTku. CTpykTypa W (YHKIMH XPOMOCOM. AYTOCOMBI M TIOJIOBBIE
XpOMOCOMEI. brmonmormdeckoe 3HadeHHE XUMHYECKHX 3JIEMEHTOB.
Heoprannueckue BemecTBa B COCTaBe KIETKH. Ponb BOABI  Kak

T,KP, Y
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pacTBOpHUTENSl ¥  OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH  Cpelbl
OpraHu3MOB. YrueBoabl W Jumuael B kietke. CIpykTypa W
Omonornueckne GyHKIUU OenkoB. CTpoeHNE HYKICOTHIOB H CTPYKTYpa
nonunykneotuanbix  uened JJHK wun  PHK, AT®. Bupycel u
6aktepuodarn. HeknerouHoe CTpOeHHE, >KM3HCHHBIH LHUKJI M €r0
3aBHCHMOCTh OT KJIETOYHBIX ()OpM KM3HH. Bupycsl — B03Oynutenn
WHQEKIIMOHHBIX 3a00JeBaHMN; NOHATHE 00 OHKOBHpYycaX. Bupyc
nmmyHoneduuura uyenoeka (BUY). Ilpodunaktuka BUY-nndexnum.
Opranm3sm — eaumHOe wenoe. MHorooOpasue opraHusmMoB. OOMeH
BCIIICCTBOM W JHEPTUCH C OKpYXKaroled cpenoil kak HeoOXOoauMoe
YCIOBUE  CYIIECTBOBaHHA JKUBBIX cucTeM. CrnocoOHOCTB K
CaMOBOCIIPOU3BENICHUI0 — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH >XHMBBIX
opraHu3MoB. JleleHHWe KJIETKM  — OCHOBAa pOCTa, Ppa3BUTUS U
pa3MHOXXEHUsA opraHu3MoB. becrnonoe  pasmHoxkenue. IlonoBoit
mpoumecc M IMOJOBOe  pa3MHOXeHue.  OmIomOTBOpEHHE,  €ro
Omonornueckoe 3HaueHHe. [loHsATHE 00 WHIWBHUAYaIEHOM (OHTOTEHE3).
OBOJIIONIMOHHAA TEOpUsI U €€ poib B (POPMHUPOBAHWH COBPEMEHHOM
€CTEeCTBEHHOHAYyYHOH KapTHHBI Mupa. Bun, ero xpurepuu. [lomymsims
KaK CTPYKTypHas €IMHHWIa BUIA W 3Boironnd. CHHTETHYECKast TCOpHs
9BOJIIOIIMH. IIBI/I)KyIlII/Ie CHJIBI 3BOJIIOIIMM B COOTBCTCTBUH C
CHHTETHYECKOU Teopuei 3BOJIIOLINH (CT2). I'enetnueckue
3aKOHOMEPHOCTH 3BOJIIOIMOHHOIO Ipolriecca. Pe3ynbTaTel  3BOJIOLHKH.
CoxpaHeHHe MHOrooOpa3usi BHIOB  KaKk  OCHOBAa  YCTOHYHBOTO
pasButust Ouocdepsl. [IpuunHBl BhIMUpaHUs BUAOB. buosormyeckuit
mporpecc M OMONOTHYECKHil perpecc. [HMIIOTE3BI  NMPOUCXOXKICHUSA
JKU3HU. YCIIOXKHEHHE J>KHBBIX OPTaHM3MOB Ha 3emile B Tpolecce
9BOJIOLMH. AHTPOIIOTEHE3 M €ro 3aKOHOMEpPHOCTH. JloKas3arenbcTBa
POZCTBA YEJIOBEKa C MJICKONUTAIONINMHI JKUBOTHBIMH. OKOJIOTHYECKHE
(hakTOpBI AHTPONOTEHE3a: YCIOXKHEHHE IOMYISLMOHHON CTPYKTYPBI
BU/A, HM3TOTOBICHHE OPYAMH TpyAa, HEPeXoh OT PACTUTEIBHOTO K
CMCIIAaHHOMY TUIY T[UTAaHWsA, HCIOJB30BAHUC OI'HA. ITossBneHue
MBICIUTEIbHOU JIEATEIILHOCTU U YJIeHOpa3/AelIbHOU peyu.
[Mpoucxoxaenne. JkocucteMbl [IpenMeT U 3a7aun SKOJOTHU: YUCHHE
00 »KoJOrMyYecKux (hakTopax, Y4eHHEe O COOOIIeCTBaX OPraHU3MOB,
yueHne o Owmocdepe. Dxomorndeckue (akToOpbl, OCOOEHHOCTH UX
BO3JICHCTBUS. DKOJOTMUYECKasi XapakTepucTuka Buua. I[lonstue 00
9KOJIOTHMYECKHX cucTeMax. llemnm mnwranms, Tpoduueckue YpOBHH.
buoreonenos kak skocucrema. buocepa — riobanpHast sKocCHCTEMA.
VYuenne B. U. Bepranckoro o 6mocdepe. Posb XHUBBIX OpraHH3MOB B
6uoctepe. buomacca. buonmormueckuit kpyroBopor (Ha — mpumepe
KpyroBopora yriepona). OCHOBHBIE HampaBlICHHS BO3/EHCTBUS
YeloBeKa  Ha ouoctepy.  TpaHcdopmanmst  ecTeCTBEHHBIX
9KOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpodKOCHCTEM (arpoleHO30B).

Ipumeuanue: T — mecmuposanue, P — nanucanue pegpepama, ¥ — ycmuuwtii onpoc, KP — konmpoavrnas paboma

2.4.2. 3aHATHSA CEMHMHAPCKOI0 THIIA

— HE IIPEAYCMOTPEHBI

2.4.3. IlpakTnyeckue 3auaTus (JlaboparopHblie 3aHATHS)

®opma
HaumenoBanue

Ne asnena HaumeHoBaHHe NpaKTHYeCKHX (J1200pPaTOPHBIX) padoT TEKYLIEro
pasa KOHTPOJIst

1 2 3 4

1. |Pa3gea 1. N3yyeHne 3akoHa COXpaHEHUS HMIYJIbCa MU PEAKTUBHOIO
Mexanuka NBYKCHHMSL.
N3mepeHne BIIaXXHOCTH BO31yXa.

P Ay 1P, v, JIP

N3mepeHne moBepXHOCTHOTO HATSKEHUS KUJIKOCTH.
N3yuenue 3akona OMa J1sl ydacTka Iemu.
Nzydenue siBIeHNS 3EKTPOMArHUTHON HHIAYKIIUU.
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Ctpoenue aToma
KonTponbrast pabota mo Teme «Du3uka

2. |Pazmen 2. 3arpsi3HeHNE BOJBI M CITIOCOOBI OYMCTKH BOJIBI.

XumMus Onpenenenne >KeCTKOCTH BOJIBL.

CocTaBlieHHE AJICKTPOHHBIX M AJIeKTporpadudeckux (Gopmy
aTOMOB XUMHUYECKHUX 3JICMCHTOB.

OO0mas xapakTepucTHKa MeTauioB. OOmas XapaKTepucTHKa
TJIaBHBIX MOJITPYTINT HEMETAJUIOB Ha MIPUMEPE TaTOT€HOB.
[lenouku npeBpaIeHnii XHMHUYECKUX BEIECTB

Kiraccndukarys XuMIIeCKIX peaKITiii

Pemenne pacdeTHBIX 3amad MO YPaBHEHHAM XUMHYECKHX
peaxkuui

OO0mast xapakTepHCTUKa YTICBOAOPOIOB.

CsaoiicTBa U TpUMEHEHHsS  KHCIOPOIOCOAEpIKAIINX
OpTraHNYCCKUX BCHICCTB.

CBoiicTBa U MIPUMEHEHUS a30TCOJAEPKAIINX OPraHUUYECKUX

1P, v, JIP

BEIIIECTB.
KonTponpHas pabora o Teme «XHuMHUsD»
3. |Pa3pmen 3. JKuBas npupoja kak 00bEKT U3YUCHUS OMOJIOTHH.
BuoJiorus N3ydeHne cTpoeHUs paCTUTEIHLHON U )KUBOW KJICTKH.

CpaBHeHHe OnocuHTe3a Oenka 1 (HhOTOCHHTE3a

3HaueHNe BUPYCOB B COBPEMEHHOM MHPE.

OprannsM — eauHoe 1esoe. MHOrooOpasue opraHu3MoB.
PewreHne npocTelmx reHeTHYECKUX 3314 1P, v, JIP
I'nnoTre3bl NPOUCXOXKICHUS KU3HH.

Drtansl SBOJIIOIMU OPraHn4YC€CKOro Mupa

AHTponorenes

W3MeHYUBOCTH BUOB O BIMSIHUEM SKOJOTHMYECKHX (PakTOpoB
KontponbHas pabota no Teme «bronorusy

2.44 Copepxanue camocrosTeJbHOH padorsl (IIlpumepHass TemMaTHKa

pedepaToB)
— HE TIPEAYyCMOTPEHBI

2.4.5 IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecmeYeHHUs JIsi OPraHU3aALMU
npouecca o0y4eHus y4aluxcs no JTUCHUILIHHE

CamocrodarenpHass paboTa yuauuxcs fBisieTcd BakHeWmed ¢opMoil yueOHo-
BOCIIMTATENILHOT'O MpoLECCa.

OcHOBHast 1eJib CaMOCTOATEIbHOM pabOThl MPU M3YYEHUU JUCHUIUIMHBI —
3aKpENUTh TEOPETUUECKUE 3HAHMSI, TIOJYUYEHHbIE B XOJ JEKIMOHHBIX 3aHITHH, a TakxKe
chopMUpOBaATh MPAKTUIECKUE HABBIKH IMOJATOTOBKU B 00J1aCTH €CTECTBO3HAHMS.

CamocrosiTenpHas paboTa ydyalmiuxcs B TMPOLECCE OCBOCHUS TUCIMITIMHBI
BKJIIOYAET:

- U3y4YEHUE OCHOBHOM M JOMOJIHUTENILHOM JIUTEPATYyPhI MO MPEIMETY;

- U3y4eHHE (KOHCIIEKTUPOBAHUE) BOIPOCOB, BBI3BIBAIOIIMX 3aTPYIHEHUS NPU HX
U3Y4YCHHH;

- paboTy € NEKTPOHHBIMHU Y4EOHBIMU PECYPCAMU;

- U3y4YEHHUE MaTepUasoB IIEPUOINYECKOM TeUaTh, MHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOJITOTOBKY K MPAKTUYECKUM U JJAOOPATOPHBIM 3aHATHUSM,

- BBITNIOJIHEHUE IOMAIlIHUX 3a/laHuil.
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HaumenoBanue
pasnena, TeMbI

[lepeuerp yaeOHO-METOMUIECKOTO 00ECIIeUeHNs TUCITUTUIMHEI IT0 U3Y9IEHUIO U
BBITIOJTHCHUIO MTPAKTHUYECKON pabOThI

Paznea 1. ®duszuka

MexaHnKa

Caenxo, O.E. EctectBo3Hanue : yaebnoe mocodue / Caenko O.E., Tpymmmnaa T.I1.,
Jlorsurenko O.B. — Mocksa : KaoPyc, 2020. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (nara o6pamienus: 26.10.2020). — TeKCT : 2IEKTPOHHBI#H
Ortronkwit, I'. TI. EcrectBo3Hanwme : yueOHuUK u ipaktukym 1t CI1O / T. I1. Otronkuit ; mox
penakuueii I'. H. Ky3emenko. - Mocksa : FOpaiit, 2020. - 380 c. - URL:
https://urait.ru/viewer/estestvoznanie-448771#page/1 (nara obpamienus: 18.05.2020); Pexxum
JocTyna: sl aBTOPHU3. MOJIb30BaTeNel. - TEKCT : 3JEKTPOHHBIM.

Tpodumosa, T.U. Kparkuii kypc pU3UKH ¢ IpUMepaMu peIeHH 3a1ad : yaeOHoe mocobdue /
Tpodumosa T.UU. — Mocksa : KaoPyc, 2021. — 279 c. — (CI1O). — URL:
https://book.ru/book/936320 (marta obparuenus: 26.10.2020). — TeKCT : AIEKTPOHHBIIA.

MonekyinspHas
¢duznka
TEPMOIMHAMUKA

n

Caenko, O.E. EcrectBo3nanue : yueoHoe nmocobue / Caenko O.E., Tpymuna T.I1.,
Jlorsunenko O.B. — Mocksa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (mara obparuenus: 26.10.2020). — TeKCT : 3IEKTPOHHBIH
Orrouxwuii, I. I1. EcrecTBo3nanwue : yueOHuk u npaktukym aist CI1O / T'. T1. Otronkuii ; mox
penakuueii I'. H. Ky3emenxko. - Mocksa : FOpaiit, 2020. - 380 c. - URL:
https://urait.ru/viewer/estestvoznanie-448771#page/l (nara obpamienus: 18.05.2020); Pesxxum
JIOCTYMA: IJis1 aBTOPU3. MOJIb30BarTesei. - TeKCT : 3JIeKTpOHHBI.

Tpodumosa, T.W. Kpartkuii kypc puzuku ¢ npumepamu pelieHus 3a1a4 : yueoHoe nmocodue /
Tpodumosa T.U1. — Mocksa : KanoPyc, 2021. — 279 c. — (CIIO). — URL:
https://book.ru/book/936320 (nara obparenus: 26.10.2020). — TekcT : AIEKTPOHHBIIA.

OJeKTpoAMHAMHKA

Caenxo, O.E. EctectBo3Hanue : yaebnoe mocodue / Caenko O.E., Tpymmmnaa T.I1.,
Jlorsurenko O.B. — Mocksa : KaoPyc, 2020. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TekcT : 3IEKTPOHHBIH
Orroukwuit, I. I1. EcrecrBo3nanue : yueOnuk u npakrukym aist CI1O / T'. I1. Otroukuii ; nox
penaxnueii I'. H. Ky3pmenko. - Mocksa : FOpaiit, 2020. - 380 c. - URL:
https://urait.ru/viewer/estestvoznanie-448771#page/1 (nara obpauienus: 18.05.2020); Pexxum
JOCTYTIA: JUIsI aBTOPU3. TTOJB30BaTeNCH. - TEKCT : AIIEKTPOHHBIH.

Tpodumosa, T.W. Kparkuii kypc QHU3HKH ¢ IpUMepaMu pelIeHns 3a1ay : yueOHoe mocodue /
Tpodumosa T.M. — Mocksa : KnoPyc, 2021. — 279 ¢. — (CI1IO). — URL:
https://book.ru/book/936320 (marta obparuenus: 26.10.2020). — TeKCT : DIEKTPOHHBIIH.

Crpoenue atoMa u
KBaHTOBasi (PU3MKA

Caenko, O.E. EcrectBo3nanue : yuedHoe nocobue / Caenko O.E., Tpymuna T.I1.,
Jlorsunenko O.B. — Mocksa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TekcT : 3IEKTPOHHBIH
Ortroukwit, I'. T1. EcrectBo3Hanwue : yueOHUK 1 ipaktukyMm s CI1O / T. I1. Otronkuit ; mon
penaxuueii I'. H. Kyzpmenko. - Mockaa : FOpaiir, 2020. - 380 c. - URL:
https://urait.ru/viewer/estestvoznanie-448771#page/l (nara oopamienus: 18.05.2020); Pesxxum
JIOCTYTA: I aBTOPU3. MOJIb30BaTesei. - TeKCT : 3JIeKTPOHHBIH.

Tpodumosa, T.U. Kparkuii Kypc pU3UKH ¢ IpUMepaMu penIeHns 3a1ad : yaebHoe mocoodue /
Tpodumosa T.11. — Mocksa : KuoPyc, 2021. — 279 ¢. — (CI1O). — URL:
https://book.ru/book/936320 (mara o6paruenus: 26.10.2020). — TeKCT : JIEKTPOHHBIH.

OBoIOIUI
Bcenennon

Caenko, O.E. EcrectBo3nanue : yuedHoe nocobue / Caenko O.E., Tpymmna T.I1.,
Jlorsurenko O.B. — Mocksa : KunoPyc, 2020. — 363 c. — (CI1O). — URL:
https://book.ru/book/935917 (mara o6paruenus: 26.10.2020). — TeKCT : 2IEKTPOHHBIM
Ortronkwit, I'. TI. EcrecTBo3Hanwme : yueOHuUK u mpaktukym 1t CI1O / T. I1. Otromkuit ; mox
penaxmueii I'. H. Ky3pmenko. - Mocksa : FOpaiit, 2020. - 380 c. - URL:
https://urait.ru/viewer/estestvoznanie-448771#page/l (nata oopamenus: 18.05.2020); Pexum
JIOCTYTIA: I aBTOPU3. TIOJIb30BaTeNeH. - TeKCT : 3JIEKTPOHHBIH.

Tpodumosa, T.W. KpaTkuii kypc GU3NKH ¢ IpUMepaMu penieHns 3a1ad : yaeOHoe mocoodue /
Tpodumosa T.M. — Mocksa : KnoPyc, 2021. — 279 ¢. — (CIIO). — URL:
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https://book.ru/book/936320 (nmarta obpamienus: 26.10.2020). — TeKCT : AIMESKTPOHHBIH.

Paznea 2. Xumus

OCHOBHBIE TTOHSITHS
U 3aKOHBI XUMUU

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

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

https://book.ru/book/935917 (marta obpamierus: 26.10.2020). — TeKCT : SIEKTPOHHBIH
labpuenss, O. C. Xumus. 10 xnacc. ba3ossrnii yposess : yueonuk / O. C. ['abpuensH. - 6-¢
U311, cTep. - Mockga : [Ipoda, 2018. - 192 ¢. - TekcT : HemoCcPeACTBCHHBIA.

I'abpuensn, O. C. Xumust. 11 knacc. bazoBslit yposens : yueonuk / O. C. I'abpuensH. - 5-¢
u3., crep. - Mockaa : JIpoda, 2018. - 224 c.. - Tekcr : HenmocpeICTBEHHBIH.

Bopa. PactBopbl

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

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

https://book.ru/book/935917 (nara obparenus: 26.10.2020). — TeKCT : 3IEKTPOHHBI#H
I'abpuensn, O. C. Xumust. 10 kinacc. ba3osbiii ypoBens : yueonuk / O. C. ['abpuenss. - 6-¢
u31., cTep. - Mockaa : Ipoda, 2018. - 192 c. - TekcT : HemocpeACTBCHHBIH.

IadpuensH, O. C. Xumus. 11 xiracc. bazoBsrit yposens : yueonuk / O. C. I'abpuenss. - 5-¢
u31., crep. - Mocksa : Ipoda, 2018. - 224 c.. - TekcT : HenmocpeICTBEHHBIN.

Caenko, O.E. EctectBo3Hanme : ydeOHOoe mocobme / Caenko O.E., Tpymmna T.IL.,
Jloreurerko O.B. — MockBa : KuoPyc, 2020. — 363 c. — (CIIO). — URL:

XUMHUIECKHE https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TeKcT : 3IEKTPOHHBIH
peaKIm ladpuenss, O. C. Xumus. 10 xracc. ba3osernii ypoBess : yueonuk / O. C. ['abpuensH. - 6-¢
u31., cTep. - Mockga : [lpoda, 2018. - 192 ¢. - TekcT : HemoCPEACTBCHHBI.
I'abpuensn, O. C. Xumust. 11 knacc. bazoBslit ypoBens : yueonuk / O. C. I'abpuenss. - 5-¢
u3a., crep. - Mockaa : [Ipoda, 2018. - 224 c.. - Tekct : HenmocpeICTBEHHBIH.
Caenko, O.E. EcrecrBoznHanme : yueOnoe mnocobue / Caenko O.E., Tpymmna T.II.,
Jlorsunenko O.B. — MockBa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:
Knaccubuxarus https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TeKcT : 3IEKTPOHHBI#H
la6puenss, O. C. Xumus. 10 xnacc. ba3ossrnii ypoBess : yueonuk / O. C. ['abpuensH. - 6-¢
HEOPraHNYeCKUX _ ) .
COeMMHeHui u31., cTep. - Mocksa : Ipoda, 2018. - 192 c. - TekcT : HermocpeACTBCHHEBIH.
IabpuensH, O. C. Xumus. 11 xiaacc. bazoBsrit ypoBeHs : yueonuk / O. C. ['abpuenss. - 5-¢
u31., crep. - Mocksa : Ipoda, 2018. - 224 c.. - TekcT : HemocpeICTBEHHBIH.
Caenko, O.E. EctectBo3Hanme : ydueOHOoe mocobme / Caenko O.E., Tpymmua T.IL.,
Jloreuaenko O.B. — MockBa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:
MeTaLIsl 1 https://book.ru/book/935917 (nara o6paruenus: 26.10.2020). — TeKCT : 3JI€KTPOHHBI#
HeMeTaLIb] Tabpuenss, O. C. Xumus. 10 knacc. ba3oseiit yposess : yueonuk / O. C. ['abpuensH. - 6-¢
u3f., crep. - Mocksa : lpoda, 2018. - 192 c. - TekcT : HemocpeaCTBEHHBIMH.
I'abpuensn, O. C. Xumust. 11 kinacc. bazoBslit ypoBens : yueonuk / O. C. I'abpuenss. - 5-e
u31., crep. - Mocksa : Ipoda, 2018. - 224 c.. - TekcT : HenmocpeICTBEHHBIH.
Caenko, O.E. EctectBo3Hanme : ydueOHOoe mocobme / Caenko O.E., Tpymmna T.IL.,
Jloreurerko O.B. — MockBa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (nara obpauienus: 26.10.2020). — TeKcT : MEKTPOHHbII
VIIEeBOAOPOIBI INabpuensn, O. C. Xumust. 10 knacc. ba3ossiii yposens : yueonuk / O. C. Fa6pnenﬂH. - 6-e
u3n., crep. - Mocksa : [Ipoda, 2018. - 192 c. - TekcT : HenmocpeACTBEHHBIH.
I'abpuensn, O. C. Xumus. 11 xiacc. bazosslit yposens : yueonuk / O. C. I'abpuenss. - 5-¢
u31., crep. - Mocksa : lpoda, 2018. - 224 c.. - TekcT : HenocpeICTBEHHBIM.
Caenko, O.E. EcrtectBo3Hanme : yuebnoe mocobme / Caenko O.E., Tpymmma T.IL.,
Kucnoponconepxka | Jlorsunenko O.B. — Mocksa : KnoPyc, 2020. — 363 c. — (CIIO). — URL:
1IHe i https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TeKCT : 2IEKTPOHHBI#
a30TCOMEpIRAIITHE T'a6puensn, O. C. Xumus. 10 xnacc. ba3oserit ypoBens : yueonuk / O. C. FaGpHenﬂH. - 6-¢
U311, cTep. - Mockaa : [Ipoda, 2018. - 192 c. - TekcT : HemocpeACTBCHHEIH.
OpraHUYECKUe
BCIICCTBA I'abpuensn, O. C. Xumust. 11 knacc. bazoBslit yposens : yueonuk / O. C. I'abpuensH. - 5-e

u3a., crep. - Mockaa : [Ipoda, 2018. - 224 c.. - TekcT : HemocpeICTBEHHBIH.

XUMUS 1 )KU3HB.
Xumust B OBITY

Caenko, O.E. EcrecrBoznanme : yuebnoe mnocobume / Caenko O.E., Tpymmna T.II.,
JlorBunenko O.B. — MockBa : KuoPyc, 2020. — 363 c. — (CIIO). — URL:
https://book.ru/book/935917 (nmarta obpauienus: 26.10.2020). — TeKcT : 2MEKTPOHHbII
T'abpuenss, O. C. Xumus. 10 knacc. ba3ossiii ypoBens : yueouuk / O. C. I'abpueinsH. - 6-¢
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U311, cTep. - Mockaa : [Ipoda, 2018. - 192 c. - TekcT : HemocpeACTBCHHBIIA.

I'abpuensn, O. C. Xumust. 11 knacc. bazoBslit yposens : yueonuk / O. C. I'abpuensH. - 5-¢
u3., crep. - Mockaa : JIpoda, 2018. - 224 c.. - TekcT : HenoCpeICTBEHHBIH.

Paznea 3. Buosorus

MeToapI TO3HAHUS B

ouoJIorun

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

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

https://book.ru/book/935917 (mara obpamierus: 26.10.2020). — TeKCT : 3IEKTPOHHBIH
Kamenckwuii, A. A. buonorus. O6mas 6nomorus. 10-11 xmaccs! : yuebnuk / A. A.
Kawmenckuii, E. A. Kpukcynos, B. B. Tlaceunuk. - 6-¢ u3n., crep. - Mocksa : JIpoga, 2018. -
368 c. — TekcT : HEMOCPEACTBEHHBIN

MupkuH, b. M. Dxonorus. 10-11 xnaccbl. ba3oBelii ypoBeHb : yueOHUK ISl yUaIIUXCS
obmmeobOpa3oBaTenpHBIX opranu3amnyii / b. M. Mupkus, JI. I'. Haymoga, C. B. CymaToxuH. -
4-¢ 3., crep. - Mocksa : Benrana-I'pad, 2019, 2018. - 399 ¢. — Tekcr : HEMOCPEACTBCHHBIN

Kinerka

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

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

https://book.ru/book/935917 (nara obparenus: 26.10.2020). — TeKCT : 3I€KTPOHHBI#H
Kamenckuii, A. A. Buonorus. O6mas ouonorus. 10-11 kmaccsr : yueonuk / A. A.
Kamenckwii, E. A. Kpukcynos, B. B. [Taceunuk. - 6-e m3x., crep. - Mocksa : JIpoga, 2018. -
368 c. — TekcT : HemocpeICTBEHHBIH

MupxkuH, b. M. Dxonorus. 10-11 xraccer. ba3oBrlit ypoBeHb : yAeOHUK IS YHAIIIXCS
o61eoOpa3oBarenbHbIX opranusanuii / b. M. Mupkus, JI. I'. Haymosa, C. B. CymaroxuH. -
4-¢ u3n., crep. - Mocksa : Benrana-I'pad, 2019, 2018. - 399 ¢. — Tekcr : HEMOCPEACTBEHHBIN

Opraauzm

Caenko, O.E. EcrecrBo3nHanme : yueOHoe mnocobue / Caenko O.E., Tpymmna T.II.,

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

https://book.ru/book/935917 (nara obparenwus: 26.10.2020). — TeKCT : 3IEKTPOHHBI#
Kamenckuii, A. A. Buonorus. O6mas ouonorus. 10-11 kmaccsl : yueOonuk / A. A.
Kamenckwuii, E. A. Kpukcynos, B. B. ITaceunuk. - 6-¢ m3x., crep. - Mocksa : JIpocga, 2018. -
368 c. — TekcT : HENOCPECTBEHHBIN

MupxkuH, b. M. Okonorus. 10-11 knaccel. ba3oBblit ypoBeHb : y4eOHUK I yUaITUXCS
o61eoOpa3oBarenbHbix opranusaiuii / b. M. Mupkus, JI. I'. Haymosa, C. B. CymaroxuH. -
4-e m3x., crep. - Mocksa : Benrana-I'pad, 2019, 2018. - 399 c. — Tekcr : HemOCPeICTBECHHBIN

Bug

Caenko, O.E. EcrtectBo3Hanme : yuebHOe mocobme / Caenko O.E., Tpymmumna T.II.,

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

https://book.ru/book/935917 (nara obparuenus: 26.10.2020). — TeKcT : 3IEKTPOHHbI#H
Kamenckwuii, A. A. buonorus. O6mas 6uonorus. 10-11 kmaccsl : yaeOHuK / A. A.
Kamenckuii, E. A. Kpukcynos, B. B. TTaceunuk. - 6-¢ u3z., crep. - Mocksa : Jlpoga, 2018. -
368 c. — TekcT : HENOCPECTBEHHBIN

Mupxkus, b. M. Okonorus. 10-11 knaccel. ba3oBblit ypoBEeHb : YI€OHUK AJIsT yUAITHXCS
obmeobpa3oBarensHbIX opranuzamuii / b. M. Mupkus, JI. I'. Haymosa, C. B. CymaroxuH. -
4-e uzn., crep. - Mocksa : Benrana-I'pad, 2019, 2018. - 399 c. — TekcT : HenocpeACTBEHHBIH

OKOCUCTEMBI

Caenko, O.E. EcrecrBoznanme : yuebnoe mnocobume / Caenko O.E., Tpymmna T.II.,

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

https://book.ru/book/935917 (nara obpauienus: 26.10.2020). — TeKcT : MEKTPOHHbII
Kamenckuii, A. A. buonorus. O6mras 6uonorus. 10-11 kmaccsl : yaebnuk / A. A.
Kamenckuii, E. A. Kpukcynos, B. B. ITaceunuk. - 6-¢ u3z., crep. - Mocksa : Jlpoda, 2018. -
368 c. — TekcT : HenmocpeICTBEHHBIH

MupxuH, b. M. Oxonorus. 10-11 xnaccel. ba3oBelil ypoBeHb : y4eOHHMK AJIS yYaIUXCs
obmeobpa3oBarensHbIX opranuzamuii / b. M. Mupkus, JI. I'. Haymosa, C. B. CymaroxuH. -
4-e u3n., crep. - Mocksa : Benarana-I'pad, 2019, 2018. - 399 c. — Tekct : HemoCpeICTBEHHBIH

Kpome

NEPCHUCIICHHBIX HUCTOYHHUKOB y‘lﬁH.[HﬁCH MOXKET BOCIIOJIB30BaATHCA

ITIONMCKOBBIMH CUCTCMaMHU CCTH HHTepHeT 10 TCMC HpaKTH‘IeCKOﬁ pa6OTI>I.
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JInst  oCcBOEHUS JAWCHUIUIMHBI W BBIINOJHEHHS] MPEAYCMOTPEHHBIX Yy4eOHOU
nporpaMMoM Kypca 3aJaHuil MOXKET OBIThb HCIOJIB30BAHO Clenyloliee y4eOHO-
METOJINYECKOE OOECTIEUeHNE:

-METOJINYECKUE PEKOMEHIAIIMU K BBIMIOJHEHUIO JJa0OpaTOPHBIX padoT;

Hauanom opranuzanuu a0060ii yueOHOI paboThI 1OJKHO ObITh MPUBUTHE HABBIKOB
U YMEHUU TpaMOTHOW paboThl ¢ y4eOHOW M HAydHOM JUTEpaTypoil. DTOT mpoliecc, B
MEPBYI0 Ouepellb, CBA3AH C HAXOXKICHUEM HEOOXOIMMOW Jisi YCIEIIHOTO OBJIaJCHUS
y4eOHBIM MaTEpUaIOM JIUTEPaTypOid. YUaluics JOJKEH YMETh MOJIb30BaThesl (POHIAMU
OMOIMOTEK M CIIPaBOYHO-OMOIHOTpaPUIeCKUMHU U3TaHUSIMH.

3. OBPA3OBATEJIBHBIE TEXHOJIOT' NN

Jlyis u3ydeHusi €CTECTBO3HAHUS IpPEyCMaTpUBAETCS HCIIOIb30BAaHUE B y4eOHOM
mpolecce AaKTUBHBIX M HMHTEPAKTUBHBIX  (OPM  MPOBENCHUS AYIAUTOPHBIX U
BHEAYJUTOPHBIX 3aHATHH C MENbI0 (GOPMHUPOBAHUS W Pa3BUTHA TPOPECCHOHATBHBIX
HABBIKOB 00 y4arOIIHUXCH.

B npouiecce 00ydeHus: mpUMEHSIOTCS 00pa30BaTEIbHbIE TEXHOJIOTHH JINYHOCTHO-
NeATeTbHOCTHOTO,  pa3BUBaloOlIero W mpoOiemMHoro  oOydenus.  OOsi3areneH
1a00paTOPHBIN MPAKTUKYM TI0 pa3/ieinaM JUCIHILINHEL.

B yueOHOM mporecce Hapsay ¢  TPaaUIMOHHBIMU
TEXHOJIOTUSIMA  HWCIIOJIB3YIOTCSI ~ KOMIBIOTEPHOE  TECTUPOBAHMUE,
Mpe3eHTAINH, THTEPAKTUBHBIC TEXHOJIOTHH.

06p330BaTeJIBHBIMI/I
TEMATUYCCKUC

3.1.00pa3oBaTe/bHbIC TEXHOJOIMHU IIPHU NPOBEACHUM JICKIHI

Kou.
Ne Tema Buabl npuMeHsieMbIX 00pa30BaTeJIbHbIX TEXHOJIOTHIA
yac

1. | Mexanuka AynuoBH3yalbHasl TEXHOJIOTHS, MPOOIIEMHOE H3II0KEHHE 2*
MovJiekyasipHas GQU3UKa U

2 yip ¢ [IpobnemHOE U3I0KEHUE 2
TepMOIMHAMHUKA

3 | DaeKkTpoaMHAMHKA [IpobnemHoOe U3NOKEHHE 4
CTpoeHue aToMa M KBaHTOBast

4 AynuoBH3yasbHas TEXHOJIOTHS, TPOOIEMHOE H3TI0KEHHE 2
uznka

5 | OCHOBHBIC IOHSTHS H 3AKOHBI AynuoBusyasibHasi TEXHOJIOTHS, TPOOIEMHOE U3JIOKEHNE, %
XHMHUHU JIEKLIUS - TUCKyCCus ¥

6 | Boaa.PacrBopbl [TpobnemHOE N3I0XKEHNE 2

7 | Xumuueckue peakuuu AynuoBu3yalibHasl TEXHOJIOTHsI, TPOOJIEMHOE N3JI0KEHNE 2

8 | Merasibl M HeMeTAJLIbI [IpobnemMHOE M3NOKEHHE 2
Yraesopopoast

9 Aopoa IIpobneMHOE U3I0KEHUE 2
Kucnopoacoaep:xammue u

10 | asorcoaep:kaliue OPraHuYEcKHe AynuoBu3yanbHas TEXHOIOTHS, KNS -TUCKYCCHS™ 4*
BelllecTBa

11| Xwumus u Ku3Hb. XUMHS B GBITY ITpoGieMHOe H3II0KEHHEe 2

AynnoBusyanbHasi TEXHOJIOTHS, TPOOIEMHOE U3JI0KEHHE
12 | Meroabl mo3HaHusi B GHOJOTHI Y 4 > 1P ¥ ’ 2%
JEKLUS - TUCKYCCUS
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13 | Kuerka AynuoBu3yaiibHasi TEXHOJIOTHS, TPOOIEMHOE U3JI0KEHHE 4

14 | Opranusm [Tpo6eMHOE H3ITOXKEHUE 4

15| Bua AynuoBH3yalibHasl TEXHOJIOTHsI, TPOOJIEMHOE N3JI0KEHHE 2

16 | Dkocucrembl AynuoBH3yalbHasi TEXHOJIOTHS, IPOOIEMHOE H3IIOKEHHE 2*

HUroro mo kypcy] 38
B TOM YHCJIe HHTepakTuBHOE 00yuenue*| 10
3.2.00pa3oBaTe/bHbIE TEXHOJIOTHH NIPH NIPOBEACHUU NPAKTHYECKUX 3aHATHI
(;1abopaTopHbIX padoT)
Ne | Tema 3ansTus Buasl npuMeHsieMbIX 00pa30oBaTeIbHBIX Koua.
TEXHOJIOruil qac
1 |HW3y4yeHue 3aKk0HA COXPAHEHUS UMITYJIbCA 1 JMcKyccHst o TEOPETHUECKUM BOIIPOCaM. 2
PEaKTHBHOTO JABMKECHUS Pemenne 3a1a4 HHANBULYyaTbHO

2 |M3mepeHne BIa)KHOCTH BO3yXa Kpyrablii cToN IO TEOpEeTHYECKHM BOIIPOCaM 2
Pemenne 3a1a4 MHANBUTyaTbHO

3 | M3MepeHne MOBEpXHOCTHOTO HATSKEHUS Juckyccust O TEOPETUUECKUM BOIIPOCaM 2*

KHUJKOCTH Pewienve 3a1au MHAMBUIYAIBHO C TPYNIIOBBIM
00CyXIeHUEM

4 | N3yuenne 3akoHa OMa JUIs ydacTKa LeMu [pecc-koH(pepeHIns 0 TEOPETUIECKUM 2*
BOIIPOCAM.

Pemenne 3agau ManeIMu rpynmnaMu
5 |M3yueHne ABICHUS HICKTPOMarHUTHON Urposoe 3ansTHe Ha Mopemnax. Pemenne 3amad 2
WHTYKIUH
6 |KonrposbHas padoTa mo teme «Pusnkar» Pemenne 3a1a4 MHAUBHUYaTEHO 2
7 | 3arpsi3HEHHE BOJIBI U CIIOCOOBI OYHCTKHU BOBI. JucnyT 1o TeopeTU4EeCKUM BOIIPOCaM 2*
OmnpeneneHne KeCTKOCTH BOABI Peuienve 3a1au MHAMBUYAJIBHO C TPYNIIOBBIM
00CyX/IeHUEM UTOTOB
8 | CocraBieHue 3J1€KTPOHHBIX U JucyT 1o TeOpeTHIeCKUM BOIIPOCaM 2%
anekTporpaguieckux GopMys aTOMOB Pemenve 3a1au MHANBUYAIBHO C TPYNIOBBIM
XUMHUYECKHX JIEMEHTOB 00CY>XZIEHHEM HTOTOB

9 | OOmas xapakTepucTuka MetamioB. O0mas Macrep-Kkiacc CrenuanucTa, padota MaJbIMU 2
XapaKTepUCTHKA TJIABHBIX TOATPYII HEMETAIUIOB | TPYIIIaMH
Ha NpUMepe TaJIOTeHOB.

10 | O6mast xapakTepUCTHKA YTIICBOAOPOI0B JlucyT 1o TEOpEeTHIECKUM BOIIPOCaM 2
Perienue 3a/1a4 MHAMBUIYAJIBHO C TPYNIOBBIM
00CYXX/IEHUEM UTOTOB

11 |CgoiicTBa W NPUMEHEHUS CIIUPTOB, AHanu3 KOHKPETHBIX CUTyallui 2

KapOOHOBBIX KHCJIOT M CJIOXHBIX 3(HPOB.
12 |KoHTtponbHast paboTa 1o TeMe «XUMHUSD) Pemenve 3a1au MHANBUTyaTBHO 2
13 |JKuBas npupona kak 00beKT U3yueHHs: Onosnoruu | JJckyccus 1o TeopeTH4ecKUM BOIIpocaM 2%
Perienue 3a/1a4 MHAMBUIYAJIBHO C TPYNIOBBIM
obcyxIeHuEM
14 | zyuenme CTpoeHUS PaCTUTENHHON 1 )KUBOTHOW | AHAIHM3 KOHKPETHBIX CUTYAIHH 2
KJIETKH

15 |Opranmsm — eauHoe 1enoe. MHOrooopasue Pemenne cuTyaTnBHBIX ¥ IPOU3BOJICTBEHHBIX 4*
OpPTraHU3MOB 3a1a4

16 |I'umore3sl MPOUCXOXKICHUS KU3HHU. AHanu3 KOHKPETHBIX CUTyalui 2*
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17 |KoutponbsHas paboTa 1o reme «bruosorus» WnpuBuayanbHOE pelleHue 3aaad 2

Hroro no xypcy 34

B TOM YHCJIe HHTEPaKTUBHOE 00y4yeHue™ |  14*

4. YCJIOBUSA PEAJIN3ALIMU ITIPOTPAMMBI YYEEHOU JUCITATLINHBI

4.1 MaTtepunajbHO-TeXHHNYeCKasn 0a3a, He0OX0AMMAas 1JIs1 OCYIIeCTBJIECHUSA
00pa30BaTe/ILHOIO NMpoLecca Mo JMCUUIINHE

Peanmmzanus ydyeOHOW muctmiinabl EcTecTBO3HAHME TpeOyeT Haauuus y4eOHOTO
KaOWHEeTa I MPOBEACHUS TECOPETUYCCKUX M TMPAKTHUECKHX 3aHATHH U Jab0opaTopwro
COOTBETCTBYIOIIECTO MPOMHUIIS.

Peanmu3zanmss ~ y4eOHOW ~ JMUCHUIUIMHBI ~ OCYIIECTBIIACTCS B CIICIHUAIBHO
000pyZIOBaHHOM KaOWHETE EeCTECCTBEHHOHAYYHBIX JHUCIHIUINH, KOTOPBIA BKIIIOYACT B
ceost:

- MYJbTUMEINA KOMIUICKT (MYJIbTUMEIHAIIPOCKTOP U 3KpaH),
- KOMITBIOTED,

- JocKa ydeOHas,

- yaeOHast MeOelb.

YuedHo-MeToANMYecKoe odecredeHme:

PaGouas yueGHas nporpamMma

@OoH/| OLIECHOYHBIX CPEJICTB

Y4eOHuKH

Meroandeckue pa3pabOTKU K 3aHATHUSIM

JnmakTuueckuid pa3gaTOuHbIi MaTeprall

Kaprouku-3ananus, TeCTOBbIE 3aJaHUs

JleMoHCTpaImoHHbIe MaTepHalibl (MyJIbIUMEIUIMHBIC TPE3CHTAIUH, BUICODUITHEMBI)
KommiekT yueOHO-HaTIAIHBIX TOCOOUH 10 PU3HKE, XUMUHU, OUOJIOTHI
KoMIuIeKT NOpTpEeTOB yUEHBIX

MexayHapoHas cucTemMa U3MEpPEHUsI € TMHUI]

KoMriekThl 1IeMOHCTpallMOHHBIX TPUOOPOB

KomriekTsl mpubopoB 11715t IpOBECHUS JIA0OPATOPHBIX U MTPAKTUYECKUX PabOT
KomnekTsl miakatos

DJNIeKTpOHHBIE yueOHbIe TOcOoOUs 1Mo (PU3MKE, XUMHH, OUOTIOTHUN

4.2 TlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 o0eceYeHust
1. 7-zip (muuensus Ha anri. http://www.7-zip.org/license.txt)

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

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache Open Office (muniensus - http://www.openoffice.org/license.html)
5. Free Commander (srumeH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d
0%Db8%d1%8f/)
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6. Google Chrome (mureH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBo601HOM J0CTYTIC)

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

5. IEPEYEHb OCHOBHBIX U JOINOJHUTEJIbHBIX
NHOOPMAIMOHHBIX HCTOYHUKOB, HEOBXO/JUMBIX /1A
OCBOEHUA INCHUIIJIMHBI

5.1 OcHoBHasi 1uTEpaTypa

1. Caenxo, O.E. EcrectBo3nanue : ydyeOHoe mocobue / Caenko O.E., Tpymmna T.IL.,
Jloreunenko O.B. — MockBa : KunoPyc, 2020. — 363 c¢. — (CIIO). — URL:
https://book.ru/book/935917 (mara obpamienus: 26.10.2020). — TeKcT : 37K TPOHHBIIA.

2. Caenko, O.E. EcrectBo3nanue. [IpakTikyMm : ydeOHO-TIpakTHYecKoe mocooue / CacHKO

O.E., Jlorsunenko O.B., bBypoa C.C. — Mocksa : KnoPyc, 2021. — 241 c¢. — URL:
https://book.ru/book/938427 (mara ob6pamienus: 26.10.2020). — TeKcT : 31IEKTPOHHBIIA.

5.2 lonoinuTeIbHAS JIUTEPAaTypa

1. Axwmenosa, T. U. EcrectBo3Hanue : yueOHoe nocodue ans CI1O / T. M. Axmenosa. - 2 usn.,
ucnpas. u gomnoiH. - Mocksa : PI'VII, 2018. - 340 c. - Tekcr : anekrponssiid. - URL:
https://znanium.com/read?id=364532 (nara obpamienus: 26.10.2020). — Pesxum gocTyma: mo
TIOJIITHCKE.

2. Taopuemnsn, O. C. Xumus. 10 kinacc. ba3oBsiii yposens : yueonuk / O. C. 'abpuensH. - 6-¢
u3M., crep. - Mocksa : [Ipoda, 2018. - 192 c. - TekcT : HEeNOCpPeACTBEHHBIH.

3. TabpumensH, O. C. Xumus. 11 kmacc. bazossiit yposens : yuebuuk / O. C. ['abpuensH. - 5-¢
u31., ctep. - Mocksa : [Ipoda, 2018. - 224 c.. - TekcT : HeMOCPEeACTBEHHBIM.

4. Tnuuka, HJL. O6mas xumus : yueOHoe nocobue / ['munka H.JI. — Mocksa : KnoPyc, 2020.
— 749 ¢. — (CTIO). — URL.: https://book.ru/book/935925 (mata obparenus: 26.10.2020).

— TeKCT : DIEeKTPOHHBIN.

5. Kamenckuii, A. A. buonorusi. O6mast ouonorus. 10-11 kmaccer : yueOHuk / A. A.
Kamenckwit, E. A. Kpukcynos, B. B. [laceunuk. - 6-¢ u3j., crep. - Mocksa : JIpoda, 2018. -
368 c. — TekcT : HemoCpEICTBEHHBIN

6. Konecnukos, C.l. buonorus: nocobue-penerurop : yueobnoe nocodbue / Konecuukos C.U.
— Mocksa : KnoPyc, 2021. — 537 ¢. — URL: https://book.ru/book/938037 (mata
obparmenust: 26.10.2020). — TekcT : AIEKTPOHHBIH.

7. Mupxkun, b. M. Dxonorus. 10-11 knaccel. ba3oBeiil ypoBeHb : yUeOHUK JIJIST yUAITUXCS
o6meobpazoBaTenbHbIX opranuzanuii / b. M. Mupxkus, JI. I'. Haymosa, C. B. CymaroxuH. -
4-e u3n., crep. - Mocksa : Benrana-I'pad, 2019, 2018. - 399 c. — TekcT : HenmocpeACTBEHHBIN

8. Mycradpun, A.I'. buonorus : yue6uuk / Mycrapun A.I'., 3axapoB B.b. — Mocksa : KnoPyc,
2020. — 423 c. — (CITIO).— URL: https://book.ru/book/932501 (mata oOpamieHwus:
26.10.2020). — TekcT : 3JeKTPOHHBIA.
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9. Orroukuii, I'. I1. EctecTBOo3Hanue : yueOHUK 1 mpakTukyM s CI1O / T'. I1. OTronkuii ; mox
penakuueii I'. H. Ky3pmenko. - Mockaa : FOpaiit, 2020. - 380 c. - URL:
https://urait.ru/viewer/estestvoznanie-448771#page/l (nara oopamierus: 18.05.2020); Pexxum
JOCTYTIA: JIUIsl aBTOPU3. TIOJIb30BaTelel. - TeKCT : 3JICKTPOHHBIH.

10. Tpodumosa, T.1. KpaTkuii Kypc pU3UKH ¢ TpUMEpaMu PEIIeHHs 3a1a4 : yadeOHoe mocodue /
Tpodumonra T.1. — Mocksa : KnoPyc, 2021. — 279 ¢. — (CITIO). — URL.:
https://book.ru/book/936320 (nara obparienus: 26.10.2020). — TekcT : 3JCKTPOHHBIA.

11. Tpodumosa, T.1. ®usuka ot A g0 . CipaBoyHOe H3AaHKE : cipaBOoYHUK / TpodumoBa
T.1. — Mocksa : KuoPyc, 2019. — 301 ¢. — (CIT1O).— URL.: https://book.ru/book/931306
(mara obpamenust: 26.10.2020). — TekcT : 2IEKTPOHHBIH.

12. Tpodpumona, T.M. @usuka. Teopus, perieHne 3aaa4, JIEKCUKOH : CpaBoYHUK / TpodumoBa
T.U. — Mocksa : KroPyc, 2021. — 315 ¢. — (CI1O).— URL.: https://book.ru/book/936794
(mata obpamenus: 26.10.2020). — TekcCT : 7IEKTPOHHBIH.

5.3 llepuoanueckue u3gaHusi
1. Buonorus B mikoie. - URL: https://dlib.eastview.com/browse/publication/92107

2. Bompocsl HCTOPHH, €CTECTBO3HAHMS u TEXHUKH. - URL:
https://dlib.eastview.com/browse/publication/673

3. EcrecTBeHHbIe HayKH. - URL:
https://znanium.com/catalog/magazines/issues?ref=f3c77b93-239e-11e4-99¢7-
90b11c31de4dc

4. dwuswuka B mkoie. - URL: https://dlib.eastview.com/browse/publication/92106
5.  ®wuswuka s mkoneHuKoB. - URL: https://dlib.eastview.com/browse/publication/92228

5.4 Ilepeyennb pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIMOHHOW ceTn «MHTepHeT»,
HEeOO0XOAUMBIX /1JI51 OCBOEHMS IH CHUTTHUHBI

OBbC «Yuuepcuterckas oudmmoreka ONLINEy: caiit. — URL: http://biblioclub.ru

OBC UsnpatensctBa «Jlaup»: caiir. — URL: http://e.lanbook.com

OBC «Opaiit»: caiit. — URL: https://urait.ru/

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

3bC «ZNANIUM.COMp: caiit. — URL: https://www.znanium.com

bassl qannabix kommanuu «Mct Beroy: caiit . — URL: http://dlib.eastview.com

Hayunas snextponnast 6ubaunoreka «eLabrary.run: caiir. — URL: http://elibrary.ru/

OnexkrtpoHHas Oubmuoreka "UM3marenbckoro pgoma "I'pebenHukoB". - URL:
http://www.grebennikon.ru/

YuuBepcurerckass uHpopmanuonHas cucrema POCCUSA (YUC Poccus). - URL:
http://uisrussia.msu.ru/
10. "Jlektopuym TB" - Bugeonekmuum Beaymmx JektopoB Poccunm. - URL:

http://www.lektorium.tv/

11. baza y4yeOHBIX IUIAHOB, Y4YeOHO-METOAMYECKUX KOMIUIEKCOB, MyONMKauuid Hu
xonpepenmmii KyoI'y. - URL: http://docspace.kubsu.ru/

Nk~ wWNE

©w

6. METOAUYECKHUE YKA3AHUSA OBYYAIOLIUMCSH IO
OCBOEHMIO JMCHHUIIJINHBI
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OO6yuatommecst AJis MOJTHOIICHHOTO OCBOEHHUS y4eOHOoro Kypca «EcTtecTBo3HaHHE)
JOJKHBl  COCTAaBJISATh KOHCHEKTHl Kak IMpU TPOCTYIIMBAHUU €r0 TEOPETUUYECKOU
(JIEKIIMOHHOW) YacTH, TaK M MPH MOATOTOBKE K MPAKTUYECKUM 3aHATUAM. JKelaTelnbHO,
9TOOBl ~ KOHCHEKTHI  JICKIMH W  CEMHWHApOB  3allUCBIBAJINCh B  JIOTHYECKOU
MOCJIEIOBATEILHOCTH U3YUEHHUS Kypca U COACPKAINCh B OIHOM TeTpaau. DTo 00ecTeyuT
Oosiee MOJIHYIO MOJATOTOBKY, KaK K TEKYIIUM y4e€OHBIM 3aHSITHSIM, TaK U CECCHOHHOMY
KOHTPOJIIO 3HAHUM.

CamocrosarensHass  pabota  sBiIseTca  BakHedmed  ¢opmoii  yueOGHO-
Mo3HaBaTeNIbHOTO mporecca. Llens 3aganuii 11 caMocTOsSTENbHON paboThl — 3aKpENUTh
W paCIIUPUTh 3HAHWS, YMEHHS, HABBIKH, NPUOOPETEHHBIE B pE3yJIbTaTe H3YUCHUS
JTVCIUIUINHB; OBJIAJE€Th YMEHHEM HCIIOJIb30BaTh MOJYYEHHBIC 3HAHUS B MPAKTHYECKOU
paboTe; MONYy4YUTh NEPBUYHBIC HABBIKK MPO(EeCCHOHATBHON IS TEIILHOCTH.

Hauanom opranuzanuu 1000# caMOCTOSITeTbHON pabOThI JOKHO OBITH IPUBUTHE
HaBBIKOB M YMEHHMI TI'paMOTHOM paboThl ¢ y4eOHOW W HayyHOM nuTeparypod. DTOT
npolece, B MEPBYIO OYepelb, CBsI3aH C HAXOXKACHHEM HEO0OXOMUMOM ISl YCHEIIHOTO
OBJIaJIeHUS] Y4eOHBIM MaTEpHaJiOM JIMUTEPATYpOl. YUaluiics JOHKEH W3YYUTh CITHUCOK
HOPMAaTHBHO-TIPABOBBIX AKTOB M HSKOHOMHUYECKOW JUTEPaTyphl, PEKOMEHIYEMBI TI0
y4eOHOM [HCUMIUIMHE; yMETh I0JIb30BaThCad (oHaaMu OHONMOTEK U CIPaBOYHO-
ounbamorpaduUeCKUMH H3TaHUSIMH.

3amaHus Il CAaMOCTOSITEIBHONW PabOThl BBIMOJIHSIOTCS B MHUCHbMEHHOM BHJIE BO
BHEayIUTOpHOE Bpems. Pabora H0mKHA HOCUTH TBOPUECKHMM XapaKTep, NMPU €€ OLICHKE
IpernojaBaTesib B IEPBYIO OuYepeab OIEHWBAeT OOOCHOBAHHOCTh W OPUTHHAIBHOCTH
BBIBOJIOB. B muchMeHHOW paboTe 1o TeMe 3aJaHusl YYallUHCS JOJDKEH TOJIHO U
BCECTOPOHHE PACCMOTPETh BCE AaCHEKThl TEMbI, YETKO CcQOopMyIupoBaTb U
apryMEeHTHpPOBaTh CBOIO MO3MIMIO IO HCCIENyeMbIM BoIpocaM. BbrIOOp KOHKpETHOTO
3aJJaHUs ST CaMOCTOSITETIbHOM — paOOThl  MPOBOAWUT  MPENoAaBaTeib, BeAYIIMN
NPaKTUYECKUE 3aHATHS B COOTBETCTBUM C TMEPEYHEM, YKa3aHHbIM B IUIaHaX
MIPAaKTUYECKUX 3aHATHM.

Obwue npasuna 8blNOIHEHUS NUCOMEHHBIX pabom

Ha mnepBoM 3aHATHH CTyIEHTHl JOJDKHBI OBITh MPOMH(GOPMHUPOBAHBI O
HEOOXOJIMMOCTH COOJIIOICHUSI HOPM aKaJeMUYECKOM 3THKM M aBTOPCKHUX IpaB B XOJI€
oOydenus. B yacTHOCTH, TPEIOCTABIISIIOTCS CBEICHUS:

- oOmras mHGopMalrs 00 aBTOPCKUX MPaBax;

- npaBWJIa UTUPOBAHNUS,

- npaBuiia 0pOPMIICHUS CCBLTIOK;

Bce wumeronmecss B TEKCTE€ CHOCKM TINATEIbHO BBIBEPAIOTCS W CHaOXaroTcs
«agpecamm».

Henonyctumo BKiIIOUaTh B CBOIO pabOTY BBIAEPKKU U3 pabOT Ipyrux aBTOPOB 0€3
yKa3aHUs Ha 3TO, MepPecKa3bIBaTh UyKyH paboTy OJIM3KO K TEKCTY 0€3 OTCHUIKU K HEH,
UCIIOJIb30BAaTh Uy)XHe uaen 0e3 yKa3zaHus T[EPBOMCTOYHUKOB (3TO KacaeTcsi U
uHpopmanmy, HaiinenHo B HMurepnere). Bce cnmyuam mmaruara JOJDKHBI  OBITH
UCKITIOUEHBI.

Cnucok MCHOAB30BAHHOM JIUTEpaTypbl JOJDKEH BKIIOYAaTh BCE HMCTOYHHUKHU
uHpOpMaIMK, HW3yYCHHBIE W TPOpPAOOTaHHBIE CTYIECHTOM B IPOIECCE BHITIOITHECHUS
paboTel, W JOmKeH ObITh coctaBieH B coorBerctBun ¢ ['OCT P. 7.0.5-2008
«bubmmorpaduueckas ccbuika. O61Me TpeOOBAHMS U TIPABUIIAY.

Tpebosanus k nanucanuio pegepama
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Pedepar mo nmamHOMY Kypcy SBIS€TCS OJHHUM M3 METOAOB OpTraHHU3AINU
CaMOCTOSTEIBHOU PabOTHI.

Tembr pedepaToB SBISIOTCS JOMOJHUTEIBHBIM MaTEpHaIOM Ui W3y4eHUs
TAHHOU TUCIUIUTMHBL. Pedepar onleHuBaeTcst B OAMH 0ajT B OIIEHKE UTOTO SK3aMEeHa

Pedepar pomkeHn ObITh TOJATOTOBJIEH COMJIACHO TEME, MPEII0KEHHOU
npenojaBateneM. JlomyckaeTcss camMOCTOSITENbHBIA BBIOOp TeMbl pedepaTa, HO IO
COIJIACOBAHHUIO C MPENO0/IaBATEIIEM.

s nHanucanus pedepaTa CTYIAEHT CaMOCTOSITENBHO MOAOUPAET HCTOYHUKU
uH(pOpMalUU 1O BHIOpaHHON Teme (JiuTeparypa yueOHas, mepuoanueckas u Mutepuer-
pecypcbl)

O06nbem pedepata — He meHee 10 ctpanun hopmara A 4.

Pedepar momxen umerb (TUTYIBHBIM JUCT, COJEp>KaHUE, TEKCT AOKEH OBITh
pa30uT Ha pa3/esbl, COTJIACHO COJEPKaHUI0, 3aKII0YCHHE, CIIUCOK JIUTEPATYPhl HE MEHEE
5 UCTOYHUKOB)

O6cyxnaenne TeM pedepaToB MPOBOAUTCS Ha TE€X MPAKTUYECKUX 3aHATHUSX, 1O
KOTOPBIM OHU pacIipefiesieHbl. DTO sBIsieTCsl 00s3aTeNIbHBIM TpeboBaHueM. B ciydae He
npeAcTaBieHus pedepara cOraacHO yCTaHOBIEHHOMY Tpaduky (0e3 yBaKUTEIbHOM
NPUYMHBI), yyauuiics o0s3aH MOArOTOBUTH HOBBIN pedepart.

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

Cnaua pedepara mpemnogaBaTennto o0s3aTeIbHa.

7. OHEHOYHBIE CPEJICTBA JJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1 IllacnopT (pOHIA OLIEHOYHBIX CPECTB

Ne HaumeHoBaHHUe OLIEHOYHOI' 0
Konrpoaunpyembie pa3iesibl (TeMbl) TUCHUTIIAHBI
n/n cpeacTsa
Paznien 1. ®uznka

VYeTHbll onpoc

1 MexaHuka P
TecTupoBaHue
YeTHbll onpoc

2 MonexymspHas puU3nKa U TEPMOJHHAMHUKA

Pedepar

VYeTHbIN onpoc

3 DJIeKTPOIUHAMUKA

Jlaboparopnas paboota

VYeTHbIN onpoc

4 CrtpocHHe aToMa U KBAHTOBAs (PH3UKA

KontponpHas pabora
Paznen 2. Xumus

VYeTHbIN onpoc

1 OCHOBHBIE TIOHSATHUS ¥ 3aKOHBI XUMHH
TecTupoBaHue
VYeTHbIN onpoc

2 Bopna. PactBopsl p

IIpakTryeckas pabora

VYeTHbIN onpoc

3 XUMIYECKUE PEAKIINN
TecTupoBaHue
VYeTHbIN onpoc

4 Mertanibl 1 HeMETaJIbI p

Pedepar

VYeTHbIN onpoc

5 YTrIeBoaopo s P
TectupoBanue

6 Kucnopoaconepxkaiue u a30TcoepxKaliie OpraHn4eckue VYceTslii onpoc

BElIEeCTBa Pegepar
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Ne HaunmeHoBaHMe OLIEHOYHOTO
KonTposanpyembie pa3aeiibl (TeMbl) JUCHUNIHHBI
n/n cpencTsa
Paznen 1. duszuka
VYerHblii onpoc
7 XWUMUS ¥ )KNU3Hb. XUMUS B OBITY P
Kontponbnas pabora
Pasnen 3. buonorus
VYcrHbIl onpoc
1 MeTop! Mo3HaHUSA B OMOJIOTHHA p
Pecdepar
VYcrHbl onpoc
2 Kietka p
TecTupoBaHue
VYcrHbIl onpoc
3 Opraansm p
[IpakTrdeckas padora
VYcrHbIl onpoc
4 Bun p
Pegepar
VYerHblii onpoc
5 DKOCUCTEMBI P
KontponpHas pabora

7.2 KpuTepum olleHKH pe3yJIbTaTOB 00y4eHus!

KouTpons ©  omeHka pe3yabTaTOB  OCBOCHHUS  Yy4EOHOW  AMCIMILTUHBI
OCYIIECTBIISIETCS TIPEMOJIaBaTelieM B MpOIECCe MPOBEACHUS MPAKTUYECKUX padoT,
TECTUPOBaHHUA, COOECEOBaHUs MO PE3yJIbTaTaM BBIIIOJIHEHUS JIa0OpaTOPHBIX padoT, a
TaKKe PEIICHHS 3a/ad, COCTaBJICHHS pabOuyuMx TaOJMI[ U TMOATOTOBKH COOOIIECHUM K
YpOKy. 3HaHUSl CTYJIEHTOB Ha NPAKTUYECKUX 3aHATUSAX OLIEHHMBAIOTCS OTMETKaMu
COTIUYIHOY, «XOPOIO0Y», «yIOBIECTBOPUTEIHLHO» U «HEYAOBICTBOPUTEIHHOY.

YcrHbIii onpoc. YCTHBIM OTBET — A3TO Pa3BEPHYTHIM pacCKa3, BKIHOYAOIIHN
TEOPETUYECKNE MaTepHasibl U MPUMEPHl UX NPUMEHEHHUA. Y IOBIETBOPUTEIbHAS OLICHKA
CTaBUTCS, €CJIM CTYACHT JIEMOHCTPUPYET HETITyOOKHE TEOPETUUYECKUE 3HAHUS, TIPOSBIISET
cnabo cpopMUpOBaHHBIE HABBIKM aHalIM3a SBJIEHUHW UM TMPOLECCOB, HEIOCTATOYHOE
yMEHHUE JielaTh apryMEHTUPOBAHHbBIC BBIBOJBI M MPUBOJUTH MPUMEPHI, MOKA3bIBAET HE
JOCTaTOYHO  CBOOOJHOE  BJaJ€HHE MOHOJOTHYECKOH peubio, TEPMHUHOJIOTHEH,
JIOTUYHOCTBIO U TIOCJIEI0BATENbHOCTBIO M3JI0KEHUS, JeNIaeT OIMUOKH, KOTOPhIE MOMKET
UCIIPABUTh TOJHKO MPU KOPPEKIIMHU MPENOgaBaTeIEM.

Pedepar. [Iponykt camocTosiTeIbHOM pabOThl CTYIEHTA, MPEACTABISIONINI cO00M
KpPaTKO€ H3JI0KEHHWE B MHCHbMEHHOM BHUJI€ MMOJYYEHHBIX PE3YyJIbTAaTOB TEOPETHUUYECKOTO
aHaju3a OMpeleNeHHON Hay4yHOU (y4eOHO-MCCIeOBaTeIbCKONW) TEMBbI, TJe aBTOp
pPacKphIBa€T CyTh HMCCIENYeMOW MPOOJIEMbl, TPUBOIUT pA3IUYHBIC TOYKUA 3pPEHUS, a
TakKe COOCTBEHHBIC B3IJIsABI Ha Hee. Pedepar oleHMBaETCS 1O KOJUYECTBY
NPUBJICYEHHBIX HCTOYHUKOB, TJIyOMHE aHalu3a MpoOJjeMbl, KauyecTBe OOOCHOBaHUS
ABTOPCKOM MO3UIINH, TTTyOUHE PACKPBITHS TEMBI. Y JJOBICTBOPUTEIIbHAS OIICHKA CTaBUTCH,
€CJI TeMa OCBEIICHA JUIIh YaCTHYHO, JOMYIICHB! (PaKTUYECKUE OITUOKU B COACPKAHUU
pedepara, uIM UMEIOTCA CYIIECTBEHHBIC OTCTYIUICHHS OT TpeOOBaHMA K
pedeprpoBaHuio, WM HETIOIHbIE OTBETHI Ha IOMOJHUTEIbHBIE BOMPOCHI.

Tecr. Cucrema CTaHJAAPTU3UPOBAHHBIX 3aJIaHUH, MO3BOJIAIONIIAs
ABTOMATH3UPOBATH MPOIEAYPY M3MEPEHHUs YPOBHs 3HAHWW U YMEHUH 00ydaromierocs.
TecT orieHMBaeTCsI MO KOJWYECTBY MPaBUIBHBIX OTBETOB (He MeHee 50%.).

KonTpoabHasa pabGora. [luceMeHHas mnpoBepoyHass paboTa, MNpeacTaBistOLIas
co00ll M3JI0)KEHHWE OTBETOB HA TEOPETUUYECKHE BOIIPOCHI IO COAEPKAHUIO Y4EOHOU
JUCHUIUIMHBI W PEIICHHE  NPAaKTUYECKUX  3aJIaHUM. Pabora  onenuBaercs
YIIOBJIETBOPUTEIBHO, €CJIM BHINIOJHEHO HE MEHEee MOJOBUHBI PaOOThI WM JOMYUIEHO B
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Hell He Oosiee IBYX IpyObIX OommMOOK WM He OoJjiee OAHOW rpy0o¥l OMMOKKA W OJTHOTO
HeJoueTa, WM He 0oJiee ABYX-TpeX HEerpyObIX OmMOOK, HIIM OJTHON HerpyOoi OmuOKHA U
TpeX HEAOYETOB, WU MPU OTCYTCTBUU OIIHUOOK, HO IPU HATTMYHUH 4-5 HETOUETOB.

IIpakTnueckas padora. IIpakTrueckass paboTa — 3T0 OCOOBIM BUJ AESATEIBHOCTH
oOydaroIerocsi, 4TO TMOJApa3yMeBaeT BBIMIOJIHEHUS PAa3HOIUIAHOBBIX 3aJaHUM, He
CBSI3aHHBIX C 00paOOTKON TEOPETUUECKOro MaTepuana. Bo Bpems BBINIOJHEHUS CTYACHTY
HE0OXO0IMMO MCIOJIb30BATh PaHEe MOJyYEeHHbIE TeopeTuueckue 3HaHus. [lonoxurenpHas
OIICHKA CTaBUTCS, €CJIM BBIMIOJHEHBI BCE 3aJaHUsI TIPAKTHUECKON paboOThl C 3aMEeYaHUSIMU;
CTYJIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMHU.

JlabopaTopHas pabora. JlabopaTopHas paboTta — 3TO 0COOBIN BUJI ESITEIBHOCTH
0o0y4aroIerocsi, 4ro MOJAPAa3yMEBAET BBINOJHEHUS NPAKTUYECKUX PA3HOILIAHOBBIX
3aJlaHuM, CBSI3aHHBIX C MPUMEHEHHEM TEOPETUYECKOTO Marepuana K KOHKPETHOMY
3amanuto. [lomoxkuTenbHas OleHKa CTaBUTCS, €CJIHM BBITIOJHEHBI OOJbIIAs YacTh 3a/laHul
nabopaTopHOi pabOThl € 3aMEYaHMUSIMHM; CTYAECHT OTBETWJI HA YacTh KOHTPOJBHBIX
BOIIPOCOB C 3aMEYAHUSIMH.

OneHka «OTIUYHO» BBICTABISCTCSA, KOTJa CTYIEHb I[IOKa3blBa€T TIIYOOKOE
BCECTOPOHHEE 3HAHUE pas3fesia JUCHUIUIMHBI, O005S3aTeIbHOM U JONOJIHUTEIbHON
JUTEPATyphbl, apryMEHTHPOBAHO M JIOTMYECKH CTPOMHO U3JIaraeT marepuai, MOXKET
NPUMEHSITh 3HAHUS JJIs1 aHAIN3a KOHKPETHBIX CUTYaIUH.

OneHka «XOpOIIO» CTAaBUTCS TPH TBEPABIX 3HAHUSAX pasfenia AUCIHUIUIAHBI,
00s3aTeNIbHON  JHUTEpaTypbl, 3HAKOMCTBE C  JIONOJHUTEIbHOW  JIUTEPATYpPOH,
apryMEHTHUPOBAaHHOM H3JIOKEHWW MaTepHuaya, yMEHUU MPUMEHUTH 3HAHUS JUIS aHalli3a
KOHKPETHBIX CUTYaIIUH.

OneHka «yl0oBIETBOPUTEIBHO» CTABUTCS, KOT/Ia CTY/ICHT B OCHOBHOM 3HAET pa3feln
JTUCHUTUTAHBI, MOKET MPAaKTUYECKU MPUMEHUTH CBOU 3HAHMSL.

OneHka «Hey10BIETBOPUTENBHO» CTABUTCS, KOI/IA CTYAEHT HE OCBOWJI OCHOBHOI'O
coJiepKaHus peiMeTa U ¢1a00 3HaeT U3ydyaeMblid pa3ies TUCIUILTUHBL.

7.3 OneHo4HbIE CPeACTBA AJIA MPOBEACHUS TEKYIIeH aTTecCTAlMHU
B nmanHOM paznene npuBoAsTCS 00pasilbl OLIEHOYHBIX cpeAcTB. [TOMHBINH KOMIUIEKT
OLIEHOYHBIX CPEACTB MPUBOAUTCA B DOHIE OIIEHOYHBIX CPEICTB.

Texymuii KOHTPOJIb TPOBOAUTCS B popMe:
-UHJIMBUIYAJIbHBIA YCTHBINA OMPOC
-IIMCbMEHHBIA KOHTPOJIb

-TeCTUPOBAHUE 110 TEOPETUUECKOMY MaTepuamy
-npakTHdeckas (JlaboparopHas) pabora
-3amuTa pedepara

-3aIIMTa BBHINIOJHEHHOTO 3aJJaHUs

®opma IpakTnuecknii | JIuunsie Ipumepsr
3Hanus YMenus OIBIT Ka4yecrBa OLEHOYHBIX
aTTecTaluu
(BJ1ageHue) CTyJeHTa cpencTs
VYcTHbIN Kontpons 3Hanuit Onenka ymenust | OueHka Onenka Kontponbusle
(MMCBMEHHBIN) | 1O OTIpeAeIeHHBIM pasznuuarb HaBBIKOB CIOCOOHOCTH BOTIPOCHI O
onpoc 1o | mpobaemam KOHKpETHBIE paboThI ¢ OTIEPaTHBHO U TeMaM
TeMaM TIOHATHS JUTEPATYPHBIMH | Ka4eCTBEHHO NpUJIararoTcs
UCTOYHHKAMH OTBCYATh Ha
IIOCTABJICHHBIC
BOIIPOCEHI
Pedepatnr KoHTpons 3HaHM Onenka ymenns | Ornenka Ornenka Tembr
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T10 OTPE/ICIICHHBIM pasnuuarb HaBBIKOB criocoOHOCTH K | pedepaToB
npobiemam KOHKPETHBIE paboThI ¢ CaMOCTOATENbH | HMPUIATAIOTCS
TIOHATHSA JIUTEpaTypHBIMH | Oif paboTe u
HUCTOYHHKAMHU aHaIu3y
JIUTEPaTypPHBIX
HCTOYHHUKOB

[Ipaktryeckue | CMBICT HOHSATHIA: OrmmceBaTh 1 HaBeikamu: Orenka Tewmsl paboT
(;mabopaTOpHBI | €CTECTBEHHOHAYYHOE | OOBSCHATH OITHCAHS U CocoOHOCTH TIPHJIATA0TCA
€) paboThI SIBTICHUE, TUIOTE3a, €CTECTBCHHOHAYYH | OOBSICHEHUS OTIEPaTHBHO U

3aKOH, TeOpusl, bI€ SIBJICHUS U €CTECTBCHHOHAy4 | Ka4eCTBEHHO

BEILECTBO, CBOCTBA TeII: HBIX SIBIICHHH 1 pematb

B3aMMOJICHCTBYE, JIBIDKCHUE CBOWCTB TeJ: MOCTaBJICHHBIE

3NIEKTPOMarHUTHOE HEOECHBIX Tel U JIBDKEHHE Ha

TI0JIe, BOJIHA, JOTOH, | MCKYCCTBEHHBIX HEOECHBIX TET M | MPAKTHYECKUX U

aToM, aTOMHOE SIIPO, | CIyTHHKOB 3€MIIM; | MCKYCCTBEHHBIX | J1a0OpaTOPHBIX

HOHI3UPYIOIIHE CBOICTBA ra3oB, CITyTHUKOB paborax 3agaun

H3ITy4YEHUs], IUIAHETa, | >KUIKOCTEH U 3eMim; CBOMCTBA | B

3BE371a, TAIAKTHKA, TBEPABIX TET; Tasos, apryMEeHTHPOBa

Bcenennas; SNEKTPOMATHUTHY | JKUIKOCTEH 1 Th PE3YJIbTaTHI

9KOJIOTUYECKHE 0 HHAYKIINIO, TBEP/BIX TET,

ACTIEKTHI pacrpocTpaHeHue | AJEKTPOMAarHUTH

HCTIOb30BaHUS SNIEKTPOMArHUTHBI | YIO UHIYKIIHIO,

YTJIEBOAOPOJAHOTO X BOJIH; BOJIHOBBIE | PacHpOCTpaHEHH

CBIpBsl. 3HaHUE CBOIICTBA CBETA, e

CTPOEHHUS KIETOK, H3ITy4eHue 1 9JIEKTPOMAarHUTH

OCHOBHBIX TIOTJIOIIICHNE BIX BOJIH;

croco6oB CBETa aTOMOM; BOJIHOBBIC

Pa3MHOXCHUS (botoadpdext; CBOIICTBA CBeTA;

OpraHN3MOB, YcranaBiauBaTh M3ITydeHue 1

CTaauil OHTOTEHE3a | 3aBHCHUMOCTH TIOTJIONICHNE

Ha IIpuMepe CBOMCTB CBETa aTOMOM;

YEJIOBEKa, IPUYUH, | XMMHYECKHUX dotoaddexr;

BBI3BIBAIOLINX BEIIIECTB OT YcraHoBneHHs

HapyUICHUs B CTPOEHHUS aTOMOB | 3aBUCHMOCTH

pa3BUTHH 00pa3yIoMX UX | CBOMHCTB

OpPTaHU3MOB. XMMHUUYECKHX XUMHUUYECKHX

3HaHUE COCTaBa, JJIEMEHTOB. BEIIIECTB OT

cTpoeHus M o0mux | OOBACHITH CTPOEHHMS

CBOWCTB 3aBUCHMOCTD aTOMOB

Ba)KHEHIINX CBOMCTB BEIIECTB | 00pa3ylomUX X

KJIacCoOB OT MX COCTaBa M | XMMHUYECKUX

HEOPraHHYECKUX M | CTPOCHUS 3JIEMEHTOB.

OpraHUuYEeCcKUX kpucramnuecku | OOBsICHEHUS

COETMHEHUI], X pEIIeTOK. 3aBHCUMOCTH

HUCKYCCTBEHHBIX U OOBACHATH CBOWCTB

CHUHTETHYECKUX XUMHUUYECKHE BEILIECTB OT HX

ITOJIIMEPOB. SBJTICHHUA, cocraBa u

CMBICIT MIPOUCXOAIINE B | CTPOCHUS

€CTECTBCHHOHAYYHBI | TPUPOAE, OBITY KPHCTaJUTNUECK

X 3aKOHOB U Ha UX PEIIEeTOK.

KJIaCCUYECKOM TIPOU3BO/ICTBE. OObsicHeHHs

MEXaHHKH, OueHuBaTh XUMHUYECKHX

BCEMHPHOTO BIIMSTHHE SIBJICHUH,

TATOTEHMS, XHMHUYECKOTO MPOUCXOJISIINX

COXPaHEHWSI SHEPTUH | 3arpsS3HEHUS B IIPHPOJIE,

HMITYJIbCA U OKpYy>Karommen ObITY U Ha

AMEKTPHIECKOTO cperpl Ha MIPOU3BO/JICTBE.

3apsia, OpraHu3M OneHuBaHuUs

TEPMOJIMHAMHUKH, 4eJoBeKa U BIIMSTHUS

3NEKTPOMArHUTHOH JpYTHE )KUBBIC XUMHUYECKOTO

WHIYKIUH, OPTaHHM3MBI; 3arpsisHEHUs

¢pororpdexra; AQHAIM3UPOBATh M | OKPY’)KaloIeH
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KOJIMYECTBEHHBIX OLICHUBATh cpeabl Ha
3aKOHOB XUMHH pas3IIHbIC OpTaHu3M
[lepnonuueckuit TUIIOTE3BI YeJIoBeKa U
3aKOH MIPOUCXOKACHHUSA | APYTHE KHUBbIE
J.M.MennenceBa JKI3HH Ha 3eMIle; | OpTaHU3MBI;
BKJIaJ] POCCHICKMX U | TIPOBOJHUTH aHaIM3a 1
3apyOSKHBIX ormcanue ocoleil | OleHHBaHUSA
YUEHBIX, OKa3aBIIMX | OJHOTO BUJA IO Pas3IMYHBIX
HauOoJIbIIee MOP(OIOTHYECKO | THIOTE3
BIIMSIHUE Ha Pa3BUTHE | MY KPUTEPHIO. MIPOUCXOXKACHUS
€CTECTBO3HAHUS Onmyars JKM3HU Ha
TUIIOTE3BI OT 3emie;
Hay4HbIX TEOPUH. | IPOBEAEHUS
JlenaThb BEIBOJIBI ONMCaHUA
Ha OCHOBE oco0ei oJHOTO
SKCTIIEPHMEHTAIBH | BUJA 110
BIX JIAHHBIX. MOpQOIIOTHYECK
IpuBomuTH OMY KPHUTEPHIO.
TIPUMEPBI, Ormuus
NIOKa3bIBAIOIIHE, TUIIOTE3bI OT
YTO: HAOJIOJICHNS | HayYHBIX TCOPHIA.
1 SKCIIEPUMEHT Jlenatb BBIBOJIBI
SIBJIFOTCS Ha OCHOBE
OCHOBOH 114 9KCIIEPUMEHTAIIb
BBIIBIDKCHHS HBIX JJAHHBIX.
rurnote3 u reopuil, | [lpuBoauts
TI03BOJISIFOT TIPUMEpBI,
TIPOBEPHTH TIOKa3bIBAFOLIIHE,
HCTHHHOCTB 4TO:
TEOPETHIECKUX HAOMIONICHNS 1
BBIBOJIOB,; 9KCHEPUMEHT
€CTECTBCHHOHAYYH | SIBIAIOTCS
as Teopusi 1aeT OCHOBOM 1151
BO3MOYKHOCTB BBIJIBIDKEHHS
OOBSICHATD TUIOTE3 U
U3BECTHBIE TEOpUil,
SIBJICHHS TIPUPOJIBI | TIO3BOJIIOT
1 Hay4dHbIC (QaKThl, | TPOBEPHUTH
TIPEZICKa3bIBaTh WCTHHHOCTh
elIle HEM3BECTHBIE | TEOPETUYECKNX
SIBJICHHS BBIBOJIOB;
€CTECTBEHHOHAYY
Has TeopHs AaeT
BO3MOKHOCTb
OOBSICHATD
W3BECTHBIC
SIBIICHUSI
TPUPOABI U
Hay4qHbIC (aKTHI,
TIPE/ICKa3bIBaTh
emie
HEU3BECTHBIE
SIBJICHHS
TectupoBanue | Konrpons 3HaHuUit Onenka ymenust | OueHka Onenka Bonpocst
I10 OTIPE/IETIEHHBIM pa3nn4ath HaBBIKOB CHOCOOHOCTH MIPHAJIATaroTCs
mmpobiemMam KOHKpPETHBIE JIOTHYECKOTO OTIEPaTUBHO U
TOHSTHS aHaM3a u Ka4yeCTBEHHO
CHHTE3a IIpH OTBEYATh Ha
COTIOCTaBJICHHUHU | TIOCTABIICHHEIC
KOHKPETHBIX BOIIPOCEHI
MOHSITUI
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IIpumepHbie TecTOBbIE 3aJaHUS
no Qusuke:
1. IIporiecchl, KOTOpBIE XapaKTepU3YIOTCS OMPEeIEHHON MOBTOPSEMOCTHIO BO BpEMEHU
1. BomHa
2. TepeMenieHue
3. KonebOaHuUs
4, AMmynbc
2. Benmnuuna A B ypaBHeHun S = ACOS(@t +¢,)

1. ammuTyna

2. 4YacToTa

3. TepeMelieHne

4. nuKIn4Yeckas 4acToTa
. Be

3. BennunHa @ B ypaBHeHHH S = ACOS(@t+¢)

aMILIUTyAa

4acToTa
repeMeleHue
LUKJIMYECKast 4aCTOTa

el NS

110 XUMHUHU
1. MakcuMainbHasi 3JIEKTPOHHAsI EMKOCTh P-TIOIyPOBHSI paBHA
1).2 2) 4,
3) 6; 4) 8.

2. DNEKTPOHHOE CTPOEHUE HENTPAJILHOTO aTOMa JKelie3a COOTBETCTBYET KOH(Urypauuu
a) 1s? 2s22p®3s23p°3d®4s?;

6) 1s? 2522pf3s23p°3d?;

B) 1s? 2522p®3s23p®3d74st;

r) 1s? 2s?2p%3s23p%3d®4st4p?.

3. Kakoe yTBepxkaeHue ommb0o4Ho?

1) 'maBHOE KBaHTOBOE YMCIIO N ONpEAEsieT YHEPTUI0 OpOUTAIN U TPUHUMAET 3HAYECHUS
1,2,3...00.

2) Cornacno npunnumy Ilaynu Ha ka0 aTOMHOM OpOUTAIN MOXKET HaXOJUThCS HE
0osiee IBYyX 2JEKTPOHOB C AaHTUIAPAIIEIbHBIMH CIIMHAMHU.

3) B cooTBeTCTBUHU C ANEKTPOHHBIM CTPOCHHUEM aTOMOB CEJIEH M XPOM OTHOCATCS
COOTBETCTBEHHO K P- 1 0-371eMEeHTaM.

4) Atomsbl pochopa B OCHOBHOM COCTOSIHUM UMEIOT OJMH HECTIAPEHHBIN AJIEKTPOH.

10 OUOJIOTHUH:

1. DHepreTrueckas, 3anacarolas, 3alluTHas!, CTPOUTENbHAs, PEryJIATOPHAs — 3TO

dyHKIHUN. ..
1. munouaoB 2. OEIKOB
3.yrieBoJ0B 4. ButaMmnHOB
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3. I'moOyna — 370 ... CTpyKTypa OEIKOB.

1. nepBuyHas 2. BropuuHas

3. TpeTu4Has 4. YerBepTuyHas

3. Knetku ¢ xopouio ohopMIEHHBIM SIPOM
1. ayKapuoThI 2. 'ameTs1

3. aHa’pOObI 4. IIpokapHOTHI

IIpumepHbIe BONPOCHI 1JI IPOBEEHUS YCTHOTO ONPoca (KOHTPOJIbHBIX PadoT)
1.MeToasl MUTOJIOTUHN

2. Knerounas teopus T. l1IBanna

3.OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM KJIETOUYHOU TEOPUHU
4. XMMHUYECKHE DJIEMEHTHI KJIIETKH

5. XMMHU4YECKHE BEIIeCTBa KIICTKHU

6.Bona u e€ posb B KJIETKE

7. MuHepaabHbI€ BEIIECTBAa M UX POJIb B KIETKE

8. YIeBoIbl ¥ UX POJIb B KUZHEACATECIIBHOCTH KIIETKH
9.JIunu el ¥ UX POJIb B )KU3HEIEATEILHOCTH KIIETKU

10. Ctpoenue u GyHKIIUU OEITKOB

11. HyknenHOBBIE KUCIOTHI

I[IpumepHBbIe BONPOCHI 1JI1 KOHTPOJIAA CAMOCTOSITEILHOH PadoThI

1 . Metpomnorus B npodeccun

2 ®usuka B npodeccuu (3HaueHue GU3NKU NpU OCBOCHUH MPOQECCUM)

3. IlorpeuHocTy U3MEpPEHU I

4. CKOpOCTH B IPUPOJIE U TEXHUKE.

5. lNanmneo IN'anmuneit — oCHOBATENb TOYHOI'O €CTECTBO3HAHMS

6. 3HaueHue oTKpbITU ["anunes

7. Ucaak HproTOH — co3parens Kiaccuieckoi pusuku

8. Cwiibl B IpUPOJIE U TEXHUKE

9.YnbTpa3ByK U €ro UCMOJb30BAHUE B MEAUIIUHE U TEXHUKE

10.PaguoakTBHBIE U3JIYYEHUS U UX BO3/AEHCTBHUE HA KUBbIE OPTaHU3MBbI
Ilo xumuu

1.Baxxneiimme coeIMHEHUST METAUIOB M HEMETAJVIOB B MPUPOJIE U XO3SIICTBEHHON
JESATENBHOCTHU YEJIOBEKA

2. IIpupoaHble UCTOUYHUKH YIIIEBOAOPOIOB

3. Baxkneiimue coeJMHEHUSI METAJIJIOB U HEMETAJUIOB B MIPUPOJE U XO35HCTBEHHOM
JESITENIbHOCTHU YeJI0BeKa

4. Kpucraminyeckre peleTK BeIECTB ¢ Pa3IMUYHbIMU BUIAMH XUMUYECKOU CBSI3U
5. Pounb B KJIeTKE HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB
I1o buonoeuu

1.Bupycbl — B0o30yauTenu HHPEKIIMOHHBIX 3a001eBaHni

2.Bupyc nmmynoneduiura genoseka (BUY). [Mpodunakruka BUY-undexiun

3. 'eHeTnyecKre 3aKOHOMEPHOCTHU CEIEKIIUU

4.Yuenue H.W. BaBuioBa o 1ieHTpax MHOT0OOpa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHun

5.I'unoTe3bl NpOUCXOXKACHUS KU3HU

6.I'mobanbHbie n3MeHeHUs1 B 6rocdepe o BIUSHUEM AESITEIbHOCTH YeI0BeKa
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7.4. OueHOYHbIE CPEACTB AJIf MPOBEACHUA MPOMEKYTOYHON aTTeCTALUMN

. JInunble IIpumepsnl
®opma IIpakTuueckuii
ATTeCTALIH 3HaHus Ymenus ONBIT (BAACTH) KavyecTBa OLIEHOYHBIX
CTyZeHTa CpencTB
Huddepernn | KonTpons Omnenka ymenus: | OueHKka HaBBIKOB Ornenka Bomnpocsr:
POBaHHBIN 3HaHWA 0a30BBIX | MIOHUMATh JIOTHYIECKOTO CIIOCOOHOCTH npuaratoTes
3aqer TIOJIO’KCHUH B CTIEIHATBHYIO COIOCTABJICHUS U TPaMOTHO H
obnactu TEPMHUHOJIOTHIO XapaKTEePUCTHKU YETKO M3/1araTh
€CTECTBO3HAHUS 00BEKTOB Marepuan
OreHKa yMeHUS O11eHKa HAaBBIKOB Orenka 3amaun
pemaTh TUIOBBIE | JOTHYECKOTO CIIOCOOHOCTH MPUIIATAI0TCS
3a7a4M B MBIIIICHUS IPU IPaMOTHO U
obyactu pelLIeHuH 33/1a4 B YETKO U3JIaraTh
npo)eCCHOHATIBH | 00JIacTH XOJ peIICHUS
Oli IesITeNbHOCTH | MPO(EeCCHOHANIbHOM | 3a/1a4 B 00JIaCTH
JIESITeIbHOCTH npodecCUoHaNb
HOH
JIESATEIILHOCTH U
apryMEeHTHPOBa
Th PE3YJIbTaTHI

7.4.1 IlpumepHble BONMPOCHI /IS NMPOBeAeHUS NMPOMEKYTOYHOH aTTecTaluu

(nndpepeHunpoBaHHBIN 3a4€T)

CoNORLWNE

e N Y ol ol
akrwpdEOoO

Mexanunyeckoe nBuxkeHne. MaTepuanbHas Touka. Teso oTcyera.

Tpaexropus. [Iyts. [lepememienrie. CKOpOCTb.

PaBHONIEpEeMEHHOE NPAMOIMHENHOE IBUKEHUE. Y CKOPEHHUE.

CBobOoniHOe masieHue Ten. BnusHue yckopeHnid Ha )KUBbIE OpraHU3MBbI.
OTHOCHUTEIBLHOCTh MEXaHWUYECKOTO JIBMKEHUsI. CII0KEHUE CKOPOCTEH.

[Ipunuun nnepunn. 3akousl HproTOHA.

JIBro>keHue Tela moJi JeUCTBUEM HECKOJIbKUX CHII. CI0KEHUE BEKTOPOB.
Nmnynbe Tena. 3aMKHyTas cucTeMa. 3aKOH COXPaHEHUS UMITYJIbCa.
bpoyHoBckoe nemwkenue. uddysus. uddys3us B xxuBoit mpupoje.

Pa3mepsl u maccel Mmosiekyn 1 atoMoB. [loctossHHas ABoraapo. MaeanbHslii ras.
Tepmonunamuueckue nmapameTpsl. Jlapienue raza. Jlapnenue armochepsl.
Temneparypa. Tepmoaunamuyeckas mkana KeinbpBuna.

BonsHoit map B atmocdepe. AGCoNMOTHAS M OTHOCUTENbHAS BIAYKHOCTh BO3TyXa.
XapakTepucTUKA KUJIKOTO COCTOSIHUS BELIECTBA. BIIM>KHUN MOPSAIOK.
CwmaunBanue. Kanwmispaocts. Kanwmnspeeie siBieHuss B OBITY, TPHUPOJIE,

OpraHnu3Me 4CJIOBCKaA.

16.
17.
18.
19.
20.
21.
22.
23.
24.

[Tepuonnueckuii 3axoH J1.11. Menneneena

Kpucrannmueckue pemerku. MoHHas XuMu4deckas CBA3b

Mertannel . CinaBbl. Koppo3us metanios.

Hewmeramnl

YraeBogopoasl

XUMHYECKHE Peakiny U ux kiaccudukamus. CKOpoCcTb XUMUUECKOU peaKInu
A3oTcoaepkalire OpraHu4eckre BellecTBa.

Kucnopoaconepxamue oprannyeckue BENIECTBA.

I'eneTuka yenoBeka
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25.  Bupycsl — Bo30ynuTenu HHPEKIMOHHBIX 3a00IeBaHUN
26. Bupyc nmmynoaedpunura yenoseka (BUY). [Ipopunakruka BUY-uabpexmm

27.  T'mmoTe3bl MPOUCXOXKICHUS KUZHU

28. ['mobGanpHbIe H3MEHEHUS B OMOC(hepe MO BIUSHUEM I€ATEIbHOCTH YEIOBEKa
29. T'mnore3bl MPOUCXOXKIEHUS >KU3HU.

30.  DTamnbl 3BOIIOIMH OPraHUYECKOT0 MUpa

31.  AHTpomoreHe3

32.  V3MeHYMBOCTb BHJIOB MO BIUSHUEM SKOJIOTMUYECKUX (DAKTOPOB

7.4.2. IlpuMepHbIe 3a1a4u HA TU(PepeHIUPOBAHHBIH 3a4eT
1) KakoBa >kecTKOCTh MPYXHUHBI, eciii Tpy3 Maccor 10 kr pactsaruBaeT npyxuny Ha 10
CM.
2) Kakoii rpy3 HYKHO ToJiBecUTh K TpyxuHe kEcTkocThio 1000H/M, uT0oOBI pacTaHyTh
ee Ha 20 cm.
3) I'py3 Maccoii 3 Kr pactsarmBaeT NpyXuHy Ha 5 cM. Kakum 1omkeH OBITH Tpy3,
KOTOPBIN PaCTSHET MPYKUHY Ha §CM.
4) YkaxuTe, Kakoe BEIIECTBO SBIISECTCA OKUCIUTENIEM, KAKOE€ BOCCTAHOBUTEIEM:
Cu + HNOz = Cu (NO3)2 + NO + H,O  onpenenute KO3(pGHUIMEHTBI METOIOM
AIIEKTPOHHOTO OanaHca
5) Ykaxute, Kakoe BEIIECTBO SIBISETCS OKUCIUTENIEM, KaKO€ BOCCTAHOBHUTEIIEM:
NHs + Br2 = N2 + NH4Br  onpenenure ko3¢ puirieHTs METOIOM 3JIEKTPOHHOIO OanaHca
6) Hanumwure ypaBHEHHE TPOTEKAOIIEH pPEAKIUU B MOJCKYJISIPHOM U HOHHO-
MoJleKyJsipHOM Bujie. O0bscHUTE ToueMy oHa mpotekaeT? KapOoHaT kanus + rupoKCu
Oapust
7) Kakoll Tunm KOBaJ€HTHOM CBA3M — MOJSPHAs WIM HENOJisIpHas — B MOJEKYJax
cnenyronux BemectB? CO2, H20, H.S, Cl.O7, PCls? K aromaMm, Kakux 3JIEMEHTOB
CMEIIAFOTCS OOIIHE SJIEKTPOHHBIE Maphl B 3TUX MOJIEKYyIax?

8. JONOJHUTEJBHOE OBECIIEYEHUE JUCHUIIJINHBbI

IIpunoxkenue 1. KpaTknii KOHCHEKT JIEKIIHOHHBIX 3aHATHI

Hoepnas u mepmosioepHas sHepeemuxa

SInepHbBI peakTop — YCTPOWCTBO, B KOTOPOM OCYILIECTBIISIETCS yMpaBlisieMast
sJIepHas LEeMHas peaKkUusi, COMPOBOKIAOIIASCS BbIICIICHUEM dHEprun. [IepBolii ssaepHbIn
peaktop noctpoeH B aekadbpe 1942 B CHIA non pykoBonctsoM 3. @epmu. B Eporme
NIEPBBIN SIIEPHBIA peakTop myileH B Aekadpe 1946 B Mockse moa pykoBojactBom I.B.
KypuaroBa. CocTaBHBIMH YacTsIMH JIIOOOTO SIIEPHOTO pPEaKTOpa SBISIOTCS: aKTHBHAs
30Ha C SIFICPHBIM TOIUIMBOM, OKPYXXEHHAs OTpa)kaTejleM HEWUTPOHOB, TEIMJIOHOCUTEIb,
CHUCTEMa PETyJIMPOBaHUs IEMHON peakiuu, 3aluTa, cucrema ympasieHus. OCHOBHOM
XapaKTEPUCTUKON SJIEPHOTO PEAKTOpa SIBISETCS €r0 MOIIHOCTb.

AtomHas anektpocTtanius (ADC) — 53IEKTPOCTAaHIMS, B KOTOPOW aTOMHas
(anepHast) sHeprusi mpeoOpasyeTcs B dJeKTpuueckyro. ['enepatopom snepruu Ha ADC
ABJISIETCS. ATOMHBIN peakTop. Termno, KOTOpOe BBIJACISETCS B PEAKTOPE B pe3yJlibTaTe
[EMHOW peakluu JCIICHUS SJeP HEKOTOPHIX TKEIBIX JJIEMEHTOB TMpeoOpazyercs B
anekTposHepruo. B otnmume or TOC, paboTaromux Ha opranndeckom Torumse, ADC
paboTaet Ha siepHOM ToruBe (B ocHoBHOM 310 233U, 235U. 239Pu).

Bruosccnuni u oanvnuu Kocmoc
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K rpynne 0onpIIMX IUIAHET OTHOCATCS IUIAHETHI TMIaHTbhl M IUIAHETHI 3E€MHOMU
rpynnsl. K nepseim otHOCAT FOnurep, CarypH, Ypan, Hentyn u IlinyToH, ko BTOpEIM -
Mepkypuii, Benepy, 3emito u Mapc.

Manble mnaHeTsl (AcCTepouabl) — 3TO KOCMHUYECKHE Tella pa3MEPOM B COTHH
KWJIOMETPOB M MeEHbIIe, ABMKYyIuecs BOKpyr CojHIA MO 3JUIMINTHYECKUM OpOHTaM,
pacmonoKeHHbIM, B OCHOBHOM, Mex 1y opOutamu Mapca u FOnurepa. Camble MajeHbKHE
acTepoMuibl MMEIOT pa3Mep HECKOJIbKO MeHblle 1 kM. Yucno Majiblx MIIaHET OBICTPO
pacTeT IpH Mepexoe OT KPYIMHBIX K MEJIKUM, KOTOPbIE YK€ MOXHO CYMTATh KPYITHBIMU
METEOPUTHBIMH TEJIaMHU.

3Be3nbl B Hamied [anmaktuke «Mieunbii [lyTe» 00pa3yloT eAMHYIO 3BE3JIHYIO
CUCTEMY U CrPYIIIMPOBaHbBl B CPAaBHUTEIBHO TECHbIE CKOIUleHUA. Hambonee sipkue u
MacCHBHBIE 3BE37bl, a TaKKe OOJBIIMHCTBO TYMaHHOCTEM M Hallla COJIHEYHas cHcTeMa
HaXOJATCs BOJIM3U IUIOCKOCTH, HO OYEHb JAeKo OT IeHTpa [anaktuku. OHM JBUXKYTCS
BOKPYT OOWIET0 LIEHTpa TSHKECTHU, KOTOPBIM 00pa3yercs OrpOMHBIM CKOIUIEHHEM 3BE3[ B
anape. Bokpyr Hero u cosepiaeTcsi ABUKEHHUE BCEX 3BE3[, B TOM unciie U CosHIa.

Xumuueckas ce:3b

HNonHast cBs3p — 4YacTHBIM cCilyyall KOBAJEHTHOH, Korjga o0Opa3oBaBILIAsC
AIIEKTPOHHAs Mapa MOJHOCTbIO MPUHAJIEKUT OOJee 3JIEKTPOOTPULIATEILHOMY aToOMYy,
CTaHOBsIIEMYCs aHHOHOM. OCHOBOM JUIsl BBIACJIEHUS 3TOM CBSA3M B OTACIBHBIN TUI
CIIY’)KUT TO OOCTOSITENIbCTBO, YTO COEIMHEHUS C TaKOW CBS3bI0 MOXKHO ONMCHIBAaTH B
AIIEKTPOCTATUUECKOM  NPUONMKEHUH, CUYUTash HOHHYIO CBSI3b  OOYCJIOBIIEHHOMH
INPUTSDKEHUEM ITIOJIOKUTEIBHBIX M OTPHULIATENBHBIX HMOHOB. B3aumMoneicTBue HOHOB
IPOTUBOIOJOKHOIO 3HaKa HE 3aBUCUT OT HANpaBJICHUs, a KYJOHOBCKHE CHJIBI HE
0071a/1a10T CBOMCTBOM HACBHIIIEHHOCTH. [109TOMY KaKIIblii MIOH B MOHHOM COEJUHEHUU
NPUTSATMBAET TAKOE YKCIO HOHOB MPOTHUBOIOJIOXKHOTO 3HaKa, 4TOObl 00pazoBajach
KPHUCTAJUIMYECKAs pElIeTKa HOHHOTO TUIla. B MOHHOM KpucTamie HeT MoieKyJl. Kaxpii
MOH OKPY’KEH ONpPEJEICHHBIM YUCIOM MOHOB JIPYroro 3Haka (KOOpJIMHALMOHHOE YHUCIIO
noHa). VoHHBIe mMapel MOTYT CYIIECTBOBATh B Ta3000pa3HOM COCTOSIHUM B BHUJE
MOJISIPHBIX MOJIeKyd. B razooOpasnom cocrosauu NaCl mMeer AWIOIBHBIA MOMEHT
~3-1072° Kn'm, 4T0 cOOTBETCTBYeT cMemeHnto 0,8 3apsna SIeKTpoHA Ha JUIMHY CBS3H
0,236 M ot Na k Cl, 1. e. Na%8+C[%8-,

Mertannuueckasi CBsI3b BO3HUKAET B pe3yJibTaTe€ YacTUYHOM JeIOKaTU3aluU
BAJCHTHBIX JJIEKTPOHOB, KOTOpBIE JOCTAaTOYHO CBOOOJHO JBMXKYTCS B peEIIETKe
METAJJIOB, AJIEKTPOCTATUYECKH B3aUMOJECHCTBYS C IOJOXKHUTEIBHO 3apsKEHHBIMU
noHamu. CHIIbI CBSI3M HE JIOKQJIM30BaHbl M HE HANpaBJIEHBI, a JEOKATU3UPOBAHHbBIC
ANIEKTPOHBI OOYCIIOBIMBAIOT BBICOKYIO TEIUJIO- M 3JEKTPONPOBOIHOCTh. Bomopoanas
cBsi3b. Ee oOpasoBaHue OOYyCIOBIEHO TE€M, YTO B pPE3yJbTaTe CHIIBHOTO CMEIICHUs
AIIEKTPOHHOW Tapbl K 3JIEKTPOOTPHUIATEIbHOMY aTOMY aTOM BOJAOPOJa, 00Jiagaroiuil
3G (GEeKTUBHBIM TOJOKUTEIBHBIM 3apS0M, MOXET B3aUMOJEHUCTBOBATH C JPYIHUM
anektpoorpunarensasiM  atomoMm (F, O, N, pexe Cl, Br, S). Dueprus Taxoro
ANEKTPOCTATUUECKOTO B3auMojieicTBusl coctapiser 20—100 KI[)K'Momfl. Bonopoansie
CBSI3M MOT'YT ObITh BHYTPU- U MEKMOJICKYJISIpHBIMU. BHYyTprUMOIeKyispHas BOJIOPOHAS
CBA3b 00pa3yeTcs, HallpUMED, B AllETUIIALIETOHE U COITPOBOXKAAETCS 3aMbIKAHUEM IUKJIA.

I'enemuka

['eneTnka — Hayka O HACJIEJICTBEHHOCTH U M3MEHUYMBOCTU. Hacredcmeennocmo
OOBIYHO OIpPENENSIOT, KaK CIOCOOHOCTh OPraHU3MOB BOCIIPOU3BOJUTH cede MOJ00HOE,
KaK CBOMCTBO POJIUTENBCKUX 0COOEH nepeaBaTh CBOM IPU3HAKU U CBOMCTBA TOTOMCTBY.
OTHUM TEPMHUHOM ONPEENSAIOT TAKKE CXOACTBO POJICTBEHHBIX 0CO0EH MEX 1y COOO.
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Y. JlapBuH oTmeyan, 4TO MOTOMKH, KaK IPABUJIO, HE SBJISIOTCA TOYHOM KOIHEH
POAMTENBCKUX OCO0ed, Tak Kak HapsaAy ¢ HacJAeACTBEHHOCTBIO MM TIPHCYIa
U3MEHYUBOCMb, KOTOPAs MPOSIBISETCS B PA3JINUUSIX OTACIBHBIX OPTaHOB, TPU3HAKOB HIIH
CBOWCTB, WJI KOMILUIEKCA UX Y IIOTOMKOB 10 CPABHEHHIO C POAUTEISIMU U POJICTBEHHBIMU
0CO0SIMH.

3agayell TEHETUKW SIBISIETCA HW3YyYEHHE TIepefladyd  HacCJEJACTBEHHOCTH OT
poautener moroMkaM. [IpeeMCTBEHHOCTh MEXAY MOKOJIEHUSIMH OCYIIECTBISAECTCS ITyTEM
MIOJIOBOTO, OECIIOJIOT0 WJIM BEreTaTHBHOTO pa3MHOXeHHUA. IIpu MogoBOM pa3MHOKEHUH
BO3HMKHOBEHHE HOBOI'O MOKOJIEHHUSI MPOUCXOIUT B PE3YyIbTATE CIUSHUS MATEPUHCKOU U
OTIIOBCKOM TOJIOBBIX KJIETOK, MO3TOMY MOTOMKH HECYT MPHU3HAKUA OOEUX POJIUTEIbCKUX
dopm. IlonoBble KIETKH COCTABISIOT HUYTOXHO MalIyl [OJI0 MHOTOKJIETOYHOTO
opranuzma. OHU COCPIKAT HACIEOCNBEHHYIO UHDOPMAYUIO COBOKYITHOCTh TEHOB €IMHUIL
HacjeACTBeHHOCTH. HacmenctBenHas uwH(opManms — ompenenseT UYeTKHM — IUlaH
OHTOI€HE3a, B MPOLECCe KOTOPOro pa3BUBAIOTCS U QOopMUpPYIOTCA cnerupuyecKkue s
JTAHHOK 0COOW CBOMCTBA M IIPU3HAKHU.

M. E. JlobamoB paer ciemyromiee ompeaeinenue: «HaciencTBeHHOCThIO Ha-
3BIBAETCS CBOMCTBO OpPraHU3MOB OOECTEUMBATh MAaTEPUATBHYI0O U (DYHKIIMOHAIHHYIO
MIPEEMCTBEHHOCTh MEXAY IOKOJEHUAMH, a TakkKe OOYCIOBIMBATH CHEIU(UUSCKUI
XapakTep UHAUBUAYAJTIBHOTO PA3BUTHS B ONPEICTICHHBIX YCIOBUSIX BHEIIHEW CpEabI».

Hapsiny ¢ TepMHHOM «HacJ€ACTBEHHOCTb)» B TI'€HETHKE MPUMEHSIOT TEPMHHBI
«HACIIEIOBAHUE» U «HACJIEAYeMOCTb». Hacnedosanuem HaA3BIBAIOT MPOLIECC Mepeaayn
HACJIEACTBEHHBIX 3aJIaTKOB WJIM HACIICICTBEHHOW WH(OpMamuu OT OJHOTO TOKOJICHHS
JIPyromMy, B pe3yJbTaTe 4ero y IMOTOMKOB (DOPMHUPYIOTCS OMpe/eieHHBIC MPU3HAKA
CBOMCTBa, MPUCYIIIHUE POTUTEIHLCKUM 0CO0sIM. TEpMUHOM «HACIETYEeMOCThY» 0003HAYAIOT
JIOJIF0 TEHETUYECKOW U3MEHYMBOCTHU B 001IeH (PEHOTUITNYECKON N3MEHYMBOCTH MPU3HAKA
B KOHKPETHOM MONYJISIUY )KUBOTHBIX UM PACTCHHM.

JlaGoparopHnasi padora
Tema: U3yuyeHne 3aK0OHA COXPAaHEHHUS] MMITYJIbCA U PEAKTHBHOIO IBHKEHUSI.
OO0opynoBanue: npudOP M JeMOHCTPALMY 3aKOHA COXPAaHEHHS HMITYJIbCA.
Hesib: U3yYnTH 32aKOH COXPAHEHUS MMITYJIHCA U €r0 NPAKTHYECKOe NIPUMEHEeHHe.
[Topsiiok BBIMOTHEHUST PaOOTHI:
1.PacnionioxuTe CxaTyro IPYKUHY ¢ (PUKCATOPOM MEXKY IIapukaMu Ha BbicoTe 50 cM
HaJ[ CTOJIOM C TIOMOIIIbIO IITaTUBA.
2. Oriyctute pUKcaTop U U3MEPHTE PACCTOSIHUS, KOTOPBIE MPOJIETENN KaX bl U3
[IAPUKOB B TOPU30HTAIILHOM HAMPABJICHUH S1 U S2.

o 5 m
3. HaiiauTe Maccy IIapHKOB C IOMOIIBIO BECOB. IIpOBEphTE COOTHONIEHNE: — =—=
Sz MMy
4 .ITponabmrofiaiiTe B IEMCTBUU IPUOOP JJIsSI IEMOHCTPAIIUU 3aKOHA COXPAHCHHUS

UMITYJIbCA.
5.CnenaiTe BBIBOJ.
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JIMCT
M3MeHeHu pabouel yueOHOM MporpaMMBbI 10 AUCIUILITUHE
B/J1.08 ECTECTBO3HAHME
JlononHeHNs U U3MEHEHHSI, BHOCUMBIE B pab0uyro IPOrpaMMy JTUCLUILIIMHBI

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

[Tpennoxxenune padboTogaresns

[Ipennoxenue cocraBUTeINst

IPOTPaMMBbI
[Ipuobperenue, uznanue Paznenbr Ne2.4.5 u No5 OOHOBIICHHE TIEPEUHS
JUTEparypbl, OOHOBIICHHUE [lepeyeHb OCHOBHOI U JUTEPaTyphI

TIEPEYHS U COICPIKAHUS JOTIOJTHUTEILHON y4eOHOM

OBbC, 6a3 naHHbIX JUTEPaTyphbl

YTBepxkleHa Ha 3acelaHhu MPEIMETHO-IIMKIOBOM KOMHUCCUUA MAaT€MaTUYEeCKUX U
€CTECTBEHHOHAYYHBIX JUCHUIUIMH MPOTOKOI Ne 09 ot «19» anpens 2021 r.

COT'JTIACOBAHO:

o
3amectutens gupekropa 1o YP ¢uiuana (7 - T.A. Pezynenko

3aBe/yronias cekTopom 6ubInoTEKN (rHana /74 JL.T. CokoinoBa

/

WrsKeHep-oJIeKTPOHIK (IPOrPaMMHO-HH(GOPMALMOHEOE > ///
obecnieuenue 0Opa3oBaTENLHOMN IIPOrPAMMBbI) . —_ A.B.Cwmeranun
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Peueninga

Ha y4eOHy1o nporpamMmy yuedHoil aucuuninnsl YB.02. ECTECTBO3HAHWUE
s creransHocTd 43.02.14 NoctHaryHOE Neno

[lpencrapnennas pabouas nporpaMMa HBIAETCH YACTBIO OCHOBHOH mHpodeccHOHANLHOIM
obOpazosarensHoil nporpamMmel B cootBetrctBHH ¢ ®I'OC cpennero (nonmxoro) obiero
obpazoeanus n GI'OC no cnenmansnoctu CIIO 43.02.14 lNoctuanunoe neno.

Copepaanne yaeOHOH JUCIHIHHEL noMoraeT OPMHPOBAHHIO Y CTYJCHTOB Npe/ICTABNEHHH O
€CTECTBEHHOHAYYHOH KAapTHHE MHpa, KOTOpBIE ONHMPAlOTCA HA IOHHMAaHHE B3aHMOCBAZCH
(hr3MYeCKHX, XHMHYeCKHX H OHOIOIMYECKHX ABJICHHI, B YeloBedeckoM o0IlecTBe H NPHPOIHOMH
cpejle, pacKpLITHE eCTECTBeHHOHAYYHEIX ACHEKTOB II00aNbHEIX H PErHOHANLHEIX NPOLECCOB H
aenenuit. B conepxanne y4ebHOH JHCUMIUIMHEL BKIIOYEHE! NPAKTHHECKHE 3AHATHA, HMEIOLIHE
npofecCHOHANBHY0 3HAYHMOCTE [UIA CTY/E€HTOB, OCBAMBAaIOHMIMX BeiOpaHHEle npodeccun CI1O
unn cnenuansHoctH Cl1O. B nporpamme peannzopaHkl IHIakTHHECKHE NPHHUMIE 00yHeHHA:
LEIOCTHOCTE, CTPYKTYPHOCTh, OTPAKEHAd BIAMMOCBAZbL MEMIY OTACILHBIMH 3IeMEHTAMH
CTPYKTYPBL, YYTeHbl MeTanpeaMeTHule cBazd. Onpenenennl TpeboBaHHA K YMEHHAM H 3HAHHAM
CTY/IEHTOR.

[lacnopt nporpaMMel nmoNHO OTpaKaeT COJAEPAKAHHE IHCUHIUTHHEL, €€ POIb H MECTO B
MOArOTOBKE CNELHATHCTA CPEIHET0 3BEHA, PACKPHIBAET HETH M 3a]a4H y4eOHOH JHCUHILTHHEL
Tematnueckuit nmnan u conepxanne y4eOHOH IMCIHMIUIHHEL PACKPHIBAET MOCIIEOBATENLHOCTh
NPOXOAICHHA TEM, COOTBETCTBYeT ydeOHOMY mNIaHy M pacnpenencHHio HacoB. B Heil
onpedenceHel (opMa NpoBeleHHA, LENH, 3agaud  y4eOHOH JHCUMININHEL, TIpeJCTABICHEI
MaTEpPHANLl JUIA TeKymieil H npoMexyTouHoii arrectaunn.  Copepxanne pabodeii nporpamMmsl
yueOHOH  JHCHMIUIMHEL  NONHOCTBKD  cooTBeTcTByeT  TpeboBanmam @I'OC  cpeanero
npoeccHoHansHoro obpazopanus no cneunansHocTH 43.02.14 ['ocrunnynoe neno. Mayuenne
NaHHOH IHCUMIIHHEL cnocoOcTBYeT 3duPEeKTHBHOH H KaueCTBEHHOH NOATOTOBKE MOIOJBIX
CIELHAITHCTOR.

[lepeyenr pexomengyemMoH OCHOBHOH W JIONOJIHHTENBHOH  JIHTEpaTYphl  BEIIOYAeT
o0LIeIoCTYIHEE HCTOMHHKH, H3/JAHHEIE B Nocie/lHee BpeMA (He no3auee 5 ner). [lepeuncnennsie
HuTepheT — pecypchl akTyalbHEl H JOCTOBEPHEL
PaGouas nporpamma aucuHminHel «EcTecTBo3nanne» MoxeT OBITH pPEKOMEHIOBAHA JUIA
HCNONLIOBAHMS B y4eDHOM mpollecce NpPH NOAroToBKe no cneuuansHoctn  43.02.14
["ocTHHMYHOE nemo

PeuensenT:

KaHIAHAAT C-X HAYK, NpPenogasaTent nepeoi KaTETOpHL:
(unuana @IBOY BO «Kybauckuil rocyaapeTBeHHb LY
B T. | enennxkuke

Binaggagib S
Oy BT 4 [

[T. H. Ky3emuna/

&
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Peuenins
Ha yucOHyI0 nporpamMmy yuednoil aucuumnnel YB.02. ECTECTBO3HAHWE
s cnenpansHoceTH 43.02.14 lNoctHHHYHOE [en0

Conepmanne yueOHOH mmcumnuuHel «EcTecTBozHanue» coueraer B cebe 2/eMeHTH
€CTECTBEHHBIX HAyK /I NOHHMAaHHA ECTECTBEHHOHay4yHOro MHpoBo3ipenusa. [Ipussana
cthopMHpoBaTE ¥ 0DYHAIONIMXCA LENOCTHOE NPEICTABIEHHE O COBPEMEHHOM MHPE, MECTE H POJIH
B H3Y4EHHH 3TOr0 MHPA €CTECTBEHHEIX HayK: (MINKH, XHMHH H Ononorun. OcHOBOI HiyHeHHS
€CTECTBOZHAHHA ABIACTCA COLHMAIBHO OPHEHTHPOBAHHOE COJCPHKAHHE O €CTECTBEHHOHAYYHBIX
npoleccax, NPOTEKAOIMX B (PHIMYECKHX TelaxX, a Takke O npobiemax B3aHMOJICHCTBHA
4ETOBEYECKOro 00IIecTEa H NPHPOIHOI CpekL.

PaBouas nporpaMma SBISETCH HacThI0 OCHOBHOH npodeccHoHanbHOl obpazoBaTentHoil
nporpamMmel B cootercTBul ¢ PI'OC cpeanero (nonnoro) obmero obpasosanna u GI'OC no
cnennansHocTH  CIIO  43.02.14 Toctunuunoe peno. Copepxkanne yueOHOH  IHCHHIUIHHEI
nomMoraeT oOpMHPOBAHHIO ¥ CTYAEHTOB NPEICTABIEHHI 0 €CTECTBEHHOHAYYHOH KapTHHE MHpa,
KOTOPEIE ONMHPAIOTCA Ha IOHHMAaHHE B3aHMOCBA3EH (PH3MYECKHX, XHMHYECKHX H DHOIOTHYECKHX
ABJICHHIL, B 4eNOBeYecKoM oOIIecTBEe H NPHPOJHOH cpele, PacKpeITHE eCTECTBEHHOHAYHHEIX
ACHEKTOR TI00anbHBEIX H PErHOHANBHBIX NpolleccoB H ABineHuid. B copepmanme yuebnoi
JMCUHIUIHHE BKIKOHEHEl NPAKTHYECKHE 32HATHA, HMEIONIHE NpPOecCHOHANBHYI0 3HAYMHMOCTE
JUIA CTYAEHTOB, OCBaHBarIMX BeiOpaHHele npodeccuu CIIO wmm cnenmansnoctn CIIO. B
NpOrpaMMe PealH30BaHEl IHJIAKTHHYECKHE NPHHIHAIME 00Yy4eHHA: 1EI0CTHOCTh, CTPYKTYPHOCTE;
OTPaKEHA B3AHMOCBA3L MEKY OTAEIBHBIMH JIEMEHTAMH CTPYKTYPLL, YMTEHBI METaIpPEIMETHLIE
ceazd. Onpenenensl TpeboBaHHA K YMEHHAM H 3HAHHAM CTYICHTOB.

[lacnopr nporpaMMel MOIHO OTPAKAET COJACPMAHHE JHCUHIUIHHEL, €€ POJb H MECTO B
MOJArOTOBKE CIEIHATHCTA CPEJHETO 3BEHA, PACKPLIBAET LETH H 3a]1a4H y4eOHOH JHCHMILTHHEL
Tematuueckuii nmnaH W cojepkaHue yueOHOH IHCIHIUIHHEI PACKPBIBAET NOCIEIOBATEILHOCTE
NPOXOAJAEHHA TEM. COOTEETCTEYeT Yy4eDHOMY MIaHy M pacnpelencHHio wacoe. B Heii
onpefeneHsl (ropMa nNpoBeleHHA, UEAH, 3a7adM  y4eOHOH AHCUMIIHHBL, NpeACTaBIEHE
MaTepHalkl 1A TEKYIIeH u npoMexyTouHoii atrectauun.  Coaepxanue paboueil nporpaMmel
yueOHOH  JMCUMIUIMHEI NOIHOCTBK  cooTeercTByeT TpeboBanmam @I'OC  cpeanero
npoeccuonansHoro obpazoBanns no cnennanbHocT 43.02.14 Toctuanunoe neno. Mayuenwue
NaHHOH IHCLMILUIHHBL crnocodcTByeT >(peKTHBHOH M KaueCTBEHHOH MOATOTOBKE MOIOIBIX
CHENHATHCTOR.

[lepeyenn pekoMeHayeMoil OCHOBHOH M JIONOJHHTENBHOH JHTEPATYphl  BKINOHaeT
0bLIe10CTYNHEIE HCTOYHHKH, H3/IAHHEIE B NIOC/E/IHee Bpema (He nozjaHee 5 ner). Ilepeuncnenneie
HHTepHeT — pecypchl aKTYAlbHEI H JOCTOBEPHEL
Pabouas nporpamma gucnuMmiHHe «EcTecTBo3HanHe» MokeT ObITH PEKOMEHJOBaHA A
HCNONB30BAHMA B y4eOHOM npollecce NpPH NOAroTOEKe mno crnenuansHoctH  43.02.14
['ocTHHHYHOE neno
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