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MACIIOPT PABOYEH MPOT'PAMMBI YYEFHOM JTUCIUILIUHBI

1.1. ObsacTh NpUMeHEeHHUs] TPOTPAMMBI

Pabouass mporpamma mucummiuabl bJ[. 05 EcrectBo3nanume pa3paboTaHa Ha OCHOBE
[TpumepHo#l mporpamMmsl 0011e00pa30BaTEeIbHON Y4eOHON IUCHHMILINHBI «EcTecTBO3HAHUE» I
npodeccuoHalbHBIX ~ 00pa30BaTeNbHBIX  OpraHu3anuii, pexkoMmeHaoBaHHOW  dDenepanbHBIM
rOCy/IapCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DeaepanbHblii HHCTUTYT Pa3BUTHS 00pa30BaHUS»
(OPIrAY «DHUPO») B KadecTBe MNPUMEPHOH MpPOrpaMMbl I  pead3allid  OCHOBHOM
npodeccronanbHoi 00pa3oBarensHOM mporpamMmMbl CITO Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHus
C TMOJy4YeHHWeM cpeaHero ooOmero ooOpasoBanus (mporokon Ne3 ot 21 wmroms 2015 r1.).

Perucrpanmonnsiit Homep perier3uu 374 ot 23 utons 2015 r. ®DTAY «DUPO».

1.2. Mecto qucuuminnbl B cTpykrype INIICC3:

VueOnas nuciniuiniaa «EcTecTBoO3HAHUE) ABIIAETCS 0a30BON MUCIHMILINHON U3 0043aTEILHON

npeameTHou oonactu «EctectBennbpie Hayku» OI'OC cpeanero obmiero oopa3oBaHusl.

WuTterpupoBanHas yueOHas aucuuiuiuHa «EcTecTBO3HaHWE», BKIIOYAET TpPU pasfena,
o0Jiafjarolue OTHOCUTENIBHOW CaMOCTOSITEIbHOCTBIO U IEJIOCTHOCThI0 — «Du3uKay, «XUMHUD»,
«buonorus», uYTO HE HaApyIIaeT MPUBBIUHYIO JIOTUKY €CTECTBEHHO-HAYYHOIOo OO0pa30BaHUs

00y4aroIuxcs.

Mecto yueOHOW amcuuiumHBI «EcTecTBO3HAaHME» - B COCTaBe 00IIe00pa3oBaTeIbHBIX YUYEOHBIX JHUCIUILIVH,

(dbopMupyeMBIX M3 00s3aTeNbHBIX mpeaMeTHbiX obnacter DPI'OC cpemnero oOmiero oOpa3oBaHUS,
crienanbHoCTH rymanuTapaoro npoduns 44.02.03 Tlexaroruka JOMOIHUTEIHHOTO 00Opa30BaHUS

JUISE

1.3. Hean u 3a7auym y4eOHO#H AMCUMIVIMHBI — TPeOOBaHMS K pe3yJbTaTaM OCBOEHUS

AMCHUIIMHBI
eau TUCUNIJIMHBI:
Conepxanne nporpammbl «EcTecTBO3HaHME» HAINpPABICHO Ha JTOCTHXKEHHE CIEAYIOIIMX
LEeJeH:

— OCBOGHME 3HAaHHH O COBPEMEHHOW €CTECTBEHHO-HayYHOW KapTHMHE MHpa M METoJax
€CTECTBEHHbIX HAayK; 3HAKOMCTBO C Hauboyiee BaXXHbIMU UJCSIMU U JOCTHXKEHUSMHU

€CTCCTBO3HAHUA, OKA3aBIINMH ONIPCACIIAIONICC BIUAHUC HAa PA3BUTHC TCXHUKHU U TCXHOJIOFI/IP’I;

— OBJIaJICHWE YMEHMUSIMH TPUMEHATHh TIOJIYYCHHBIC 3HAHUS JUIsi OOBSCHEHHS  SIBIICHUU
OKPY’KAIOIIET0 MHpPA, BOCHPUITHS MHPOPMAIMU €CTECTBEHHO-HAYYHOTO W TMPO(EeCcCHOHATHLHO

3HAYUMOI'0  COACPIKAHUA; PA3BUTHC HHTCIUICKTYAJIbHBIX, TBOPYCCKUX CIIOCOOHOCTEH

n

KPUTHYCCKOT'O MBIIUJICHUA B XOAC IMPOBCACHUA HpOCTGﬁHIPIX HCCHGHOB&HHﬁ, aHaJIn3a SIBJICHI/Ifl,

BOCIIpUATHUA U UHTCPIIPCTALIUU CCTeCTBeHHO'Hay‘IHOﬁ HH(bOpMaHHH;

— BOCIIMTAHHUC Y6e)I(I[eHHOCTI/I B BO3MOXKHOCTH IIO3HAHUS 3aKOHHOM npupoabl U HUCIIOJIb30BAHUA

JOCTH)KEHHH €CTECTBEHHBIX HAyK IJI1 pa3BUTHUS HUBUJIIN3AallUN U TIOBBIICHUA KaUC€CTBA KU3HU,

— MNPUMCEHCHUC CCTCCTBCHHO-HAYYHBIX 3HaHUM B HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH

u

MMOBCEAHEBHON JKM3HU JJIS obecrieueHnss 0€30MaCHOCTH KU3BHCACATCIBHOCTHU; T'PAMOTHOTIO

WCITOJIb30BAaHNsI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 3J0POBbSI, OKPYXKAIOIIEH CPEBI.

3amauyu QM CHUIIMHBI:
— CIIOCOOHOCTh OOYYAIOIIUXCS OPUEHTHUPOBATHCS B COBPEMEHHBIX HAYYHBIX IMOHSATHUSX
WH(OPMAIINN €CTECTBEHHOHAYYHOTO COJICP KAHHS,
— OBJIaJICHUE HEKOTOPHIMU JIEMEHTAMHU UCCIIEIOBATEILCKOTO METOA;
— yMEHHEe UCTOIb30BaTh €CTECTBEHHOHAYYHbIE 3HAHUS B MIOBCEAHEBHOW JKM3HU U CUTYaILIUAX
0OIIECTBEHHON AUCKYCCHUU.

Pe3ysbTaThl 0CBOCHUS Y4eOHOMH TUCHMILIMHBI

u

OcBoecHue COACPIKaHUA yqe6H0171 JAUCIHITIIMHBI ((ECTeCTB03HaHI/IC», obOecrieurBaeT

JOCTHKEHUE 00yUYarOIIMMUCS CIEAYIOIINX Pe3yJIbTaToB!

‘J’II/I‘IHOCTHHX ‘. YCTOﬁqHBBIﬁ HHTEPEC K HCTOPUU W OOCTHXKCHUAM B o6nacm‘




€CTECTBEHHBIX HAayK, YyYBCTBO FOPAOCTH 3a POCCUICKUE €CTECTBEHHBIE
HaYKH;

TOTOBHOCTb K  IPOAOJDKEHMIO  00pa3oBaHus,  IMOBBILICHUIO
KBaIM(pUKALMK B HU30paHHON NpOPecCHOHATbHON MAEATENbHOCTH C
UCTIOJIb30BAHNEM 3HAHUH B 00JaCTH €CTECTBEHHBIX HAYK;

O0OBEKTMBHOE OCO3HAHUE 3HAYMMOCTM KOMIETEHIMH B o0nactu
€CTECTBEHHbIX HayK JUIsf 4eJOBEKa M OOIeCTBAa, yMEHUE HCII0JIb30BaTh
TEXHOJIOTUYECKUE TOCTH)KEHUS B 001acTH (PU3MKH, XUMHUH, OHOIOTUH
JUId  TIOBBIIEHUS COOCTBEHHOI'O HWHTEJUIEKTYyaJbHOI'O DAa3BUTHUSA B
BBIOpaHHOM PO ECCUOHATILHOMN IeATEILHOCTH;

YMEHUE  [POAHAIU3UPOBATb  TEXHOICHHbIE  IOCIEACTBHS  JAJIS
OKpy’Karoliel cpepl, ObITOBOH M NPOU3BOJCTBEHHOW JEATEIbHOCTH
4eJI0BEKa;

TOTOBHOCTb CAMOCTOSITEJILHO J00bIBaTh HOBBIE ISl CE0s1 €CTECTBEHHO-
HAyYHBIC 3HAHUS C MCIIOJIb30BAaHUEM JUISI 3TOTO JIOCTYITHBIX HCTOYHUKOB
nHpOopMaIny,

YMEHUE  YOpPaBJIATh CBOEM  IIO3HABATEIBHOM  JEATEIbHOCTBIO,
MPOBOJIUTH CaMOOILIEHKY YPOBHSI COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTHS,

YMEHHUE BBICTPAWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILEHHS B KOMaHJe
10 PELICHUIO OOLIMX 33124 B 00J1aCTH €CTECTBO3HAHUS;

MCTAIIPEAMCTHBIX

OBJIAJICHUE  YMEHMSMHM U HABbIKAMU  Pa3JIUYHBIX BHUJIOB
[IO3HABATEJIIBHON  AEATEIBHOCTU JUIA HW3Y4YEHHs pa3HbIX CTOPOH
OKPY’KaIOILIEr0 €CTECTBEHHOTO MUPA;

IPUMEHEHHE OCHOBHBIX METO/OB MO3HaHUS (HAOIIOACHUS, HAyYHOTO
HKCHEPUMEHTA) Uil M3Y4YEHUs pAas3JIMYHbIX CTOPOH €CTECTBEHHO-
HAayyHOW KapTUHBI MHpa, C KOTOPHIMH BO3HHUKAE€T HEOOXOIUMOCTb
CTAJIKUBAThCs B PO ecCHOHABHOI cdepe;

YMEHHME ONpeAeNsaTh Lelu M 3aJadd JesTeIbHOCTH, BBIOMpATh
CpencTBa Ui UX JOCTHKEHUS Ha ITPAKTHKE;

YMEHUE WCIOIb30BATh pA3JIMYHBIE MCTOYHUKM U1  IIOJIy4YEHUs
€CTECTBEHHOHAYyYHOU MH(OpMallUK U OLIEHUBATh €€ JO0CTOBEPHOCTD
JUISL TOCTHIKEHUS ITOCTABJICHHBIX LEJIEeH U 3a/1a4;

MPEAMCTHBIX

c(hOPMHUPOBAHHOCTD MPEACTABICHUI O I1IEJIOCTHOW COBPEMEHHOM
€CTECTBEHHOHAY4YHO! KapTHHE MUpPa, NIPUPOJAE KaK €IUHOU LEIOCTHOU
cUCTeMe, B3aUMOCBA3M  4YeJlOBEKa, MPUPOAbI U 0OLIecTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHow;

BJIaJIeHHE 3HAHUAMU O HauOoJiee BaXKHBIX OTKPBITUAX U JOCTHKEHUAX B
00JIaCTH €CTEeCTBO3HAHUS, TOBJIMSBIINX Ha HBOJIOLUIO IPEACTaBICHUIN
O MPUPOJIE, HA PAa3BUTHE TEXHUKH U TEXHOJIOTUA;

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHATh €CTECTBEHHO-HAYUYHbIE 3HAHUS
UIE  OOBSCHEHMS OKpYXKAIOIIMX SIBJICHUH, COXPaHEHHs 30pPOBbS,
oOecnieueHrs  0€30MacCHOCTH  JKU3HEJESATENbHOCTH,  OEpekHOro
OTHOIIEHHUS K PUPOJE, PALIMOHATIBHOTO IPUPOAOIIOJIB30BAHNUS, & TAKKE
BBITIOJTHEHUS POJIM TPaMOTHOI'O TOTPEOUTES;

c(OPMHPOBAHHOCTh NPEACTABICHUH O HAYYHOM METOJIe MO3HAHUS
IIPUPOABI U CPEACTBAX U3YUEHMS] METAMHUpa, MAaKpOMHPA U MUKPOMUDA;
BJIaJICHUE MpHEMaMM €CTECTBEHHO-HAyYHBIX HaOIIOJEHUI, OMBITOB,
HCCIIEIOBAaHUM U OLIEHKH JOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTATOB;
BIQJICHUE  TIOHATUHHBIM  aNIapaToM  €CTECTBEHHBIX HayK,
MO3BOJISIFOIIMM TO3HABAaTh MHP, Y4acTBOBaTh B JHUCKYCCHUSIX IO




€CTECTBEHHO-HAyYHBIM  BOIpPOCAM,  HCIIOJIB30BATh pa3IuYHbIC
UCTOYHMKM HH(OpManuu s TOATOTOBKM COOCTBEHHBIX padoT,
KPUTHUYECKH OTHOCHTHCS K coobmenussm CMMU, comeprkamum HaydHYIO
nH(pOpMAIIHIO;

e c(hOpMHPOBAHHOCTh YMEHHI MOHMMAaTh 3HAYUMOCTH €CTECTBEHHO-
HAYYHOTO 3HAHUS U1 KaXJOTO0 4YEeJOBEKa HE3aBHCHUMO OT €ro
npoeCCUOHATTBHON  JIeSTENbHOCTH, pPa3Nu4aTh (AaKTbl U OICHKH,
CPaBHMBAaTh OLICHOYHBIC BBIBOJBI, BHJETh UX CBSA3b C KPHUTEPUSMH
OLICHOK M CBSI3b KPUTEPHEB C ONPEAEICHHON CUCTEMON IIEHHOCTEH.

1.4. TlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00YUYeHHUsI MO JUCHUIJINHE (MepeYyeHb
¢GopMupyeMbIX KOMIIETeHIN)
He npenycmoTpenst

2 CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O6beM y4eOHOI TUCIUIIUHBI U BU/IbI Y4eOHOii paboThl

. Bcero CemecTpbl
Bun yuebHOM paboTh HACOR T 5
Y4eOHas Harpy3ka (Bcero) 96 96 -
AyauTopHbIe 3aHATHSA (BCero) 96 96 -
B Tom uncie: -
3aHATHUS JEKIUOHHOTO THUITA 32 32 -
MPAKTUYECKHE 3aHATUS (IPAKTUKYMBI) 64 64 -
[TpomexyTouHas aTTectanus (3K3aMeH ) -
OO01ast Tpy10eMKOCTh 96 96 -

2.2. CTpYKTYpa IMCUHUILINHBI:

KoamyecTBO ayIMTOPHBIX YaCOB
HanmenoBaHue pasjie/ioB u TeM Beero Teopernyeckoe | IIpakTnyeckue
o0yyeHue 3aHATHA
OPU3UKA
BBenenne. Mexanuka 6 2 4
OcHOBBI MOJIEKYJIIPHON (PU3UKU U 6 5 4
TEPMOJIUHAMUKHI
OCHOBBI 3JIEKTPOIUHAMUKHI 6 4
Konebanus u BoJHBI 3 1 2
DneMeHTHl KBaHTOBOU (DU3UKHU 3 1 2
XUumMus
Beenenue. OOmias u HeopraHuyeckast XUMHSL. 3 1 2
OcHOBHbBIE MOHATHS U 3aKOHBI XUMUHU
[Tepuonnueckuii 3akoH u llepuoanueckas
cucTeMa XUMUYeCKuX 3yeMeHToB 1. 1. 3 1 2
Menneneena
CrtpoeHue BemecTBa 3 1 2
XUMUYECKHE peaKuu 3 1 2
Knaccugukanus HeopraHn4eckux coeTuHeHUN 6 5 4
U MX CBOMCTBa




MeTajiabsl 1 HeMeTallUIbl 6 2 4

Oprannueckas xumusi OCHOBHBIE TTOHSTHUS

OpPraHUYECKON XMMHH B TEOPHS CTPOSHUS 6 2 4

OPraHMYECKUX COCTUHEHUIN

VYTIIeBOIOPOIBI U X TPUPOTHBIC HCTOYHUKH 6 2 4

Kucnoponacoaepxaiiue opraHn4ecKue 6 2 4

COCIMHEHHMS

A30TcoJiepKallue OpraHuyecKre COeAMHEHUS 6 2 4
BUOJIOT'US, DOKOJIOTI'Usl

buonorus- COBOKyIIHOCTb HayK O KUBOU

npupojie. MeToIbl HAy4HOTO MMO3HAHUS B 6 2 4

ouogoruu

Knerka 6 2 4

Opranuszm 6 2 4

Bun 3 1 2

OKOCUCTEMBI 3 1 2

IIpomexyTouHas aTTecTanus B popme

K3aMeHa

Bcero 3a | cemecTp 96 32 64

Bcero mo pucuuniinge 96 32 64




2.3. TeMaTH4ecKHii IUIaH U coJlep:kaHue YueOHol Aucuuniunbl «EcTrecTBo3HaHMe)

Conep:xanue yueOHOro MmaTepuajia

HaunmenoBanme O0beMm | YpoBeHb
O — NMPAKTUYECKHE 3aAHATUS U CAMOCTOSITeIbHAS wacop | ocoenmst
padora 00y4arierocs
1 2 3 4
OU3UKA
Conep:kanue y4eOHOT0 MaTepHuaJa
Jlexknun 5 1
BBenenue Oduzuka — dyHIaMeHTallbHas HayKa O PUPOJE.
1. Mexanuka Kunemaruka. /lnnamuka. 3aKOHBI COXpaHEHUS
IpakTnyeckmne 3aHATHSA: 4 5
BrinosiHeHue 3a1aHuil U pelieHue 3aaad
Conep:kanue y4eOHOT0 MaTepuaa
2. OcHOBBI Jlekuuu 2 1
MOJIEKYJISIPHOM MornexynsipHas ¢usuka. MneanbHslii ras.
pusuxu u TepmonuHamuka
TePMOAMHAMUKH IIpakTHYeckne 3aHATHS 4 5
Brinonnenue 3aganuii U pereHue 3aaaqy
Coaep:xxanue yueOHOro MaTepuaJia
3. OcHoOBBI Jlexuuu 2 1
DIEKTPOCTAaTUKA. DIEKTPOCTATUUECKOE TOJIE.
JIEKTpOAMHAMH [TocTostHHBIN TOK. MarHuTHOE 110J1€e
i IlpakTnyeckue 3aHATUSA 4 5
BrinosiHeHUE 3a1aHUI U pelIEHUE 3a/1a4
Coaep:xanue yueOHOro MaTepuaJia
Jlexknuu 1 1
MexaHuueckre 1 3JeKTpOMarHuTHbIe KojaeOaHus
4. KosieOanus u 1 BOJIHBI. CBETOBBIE BOJIHBI
BOJIHBI IIpakTHYeckne 3aHATHS
N3ydenne konebaHmii MaTeMaTHIECKOTO 2 2
MasTHUKa. M3yuenue uatepdepeHnu u
T paKkIy CBeTa.
Conep:xxanue yueOHOro MaTepuaJia
5. D1eMeHThI . Jlexuun 1 1
. KBanToBBIE cBOliCTBa cBeTa. DU3KKa ATOMHOIO
KBAHTOBOH sIIpa ¥ JIEMEHTAPHBIX YaCTHII.
¢pu3zuxku
IMIpakTuyeckue 3aHATHA 2 2
BrinonHenue 3aganuii U penieHue 3aaa4
XUMuUs
OO0mas 1 HeOpraHu4vecKasi XUuMust
Conep:kanue y4eOHOT0 MaTepuaJa
BBenenue Jlekuu
6. O6mas u XUMHYECKOE CONIepKaHne yueOHON TUCIIUTIITNHBI
HeopraHuyeckKasi «EcTecTBO3HAHUE)» TPU OCBOCHUH
XUMHUS. cnenuansHocTeil CI1O conuanbHo- 1 1
OcHoBHBIE HKOHOMUYECKOTO U TYMaHUTAPHOTO Mpoduiieit
MOHATHS U npodeccrnoHaTbHOTO 00pa30BaHMUS.

3aKOHbI XUMHHU

[Ipenmer xumuu. BemectBo. ATom. Mosekyia.
[IpocThie U CIOXKHBIC BEIIECTBA.




IIpakTHYecKHue 3aHATHA
BrinosiHeHUE 3a1aHUI U pELIEHUE 3a/1a4

7.
Hepuoauveckuii
3aKOH H
Hepuoauveckas
cucrema
XHMHYECKHX
anemenToB . U.
MenaesneeBa

Conep:xanue yueOHOro MaTepuaJia
Jlexkuun
Crpoenue atoma. [lepuoanueckuii 3aKoH u
[Tepunoanyeckas cucreMa XUMHYECKUX AJIEMEHTOB
J.1. Menneneena.

IIpakTuyeckue 3aHATHSA
BrinosiHeHue 3a1aHuil U pelieHue 3aaad

8. Ctpoenne
BellecTBA

Conep:xanue yueOHOro MaTepuaJia
Jlexknun
1. Tunel cBsi3eli: KOBAJIEHTHAS, MOHHAS,
METAJUTNYECKas, BOJOPOIHAS.

IIpakTnyeckne (JiabopaTopHbie) 3aHATUSA

CxeMbl 00pa3oBaHus BEIIECTB C PA3IMYHBIM

THUIIOM CBA3U. OnpeaeneHHe BAJICHTHOCTH U
CTENEHU OKUCJICHUSI aTOMOB BEIIIECTB.

9. XuMnueckue

Conep:xanue yueOHOIro MaTepuaJia
Jlekuu
THUIBI XUMUYECKUX PEAKLIHI.

peakuuu IIpakTyeckue 3aHATHSA
CocraBneHne ypaBHEHUH OKHACIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEaKIIUH.
Conep:xanue yueOHOTro MaTepHaJia
10. Jlexnun
Knaccudukanus | Knaccugukaius HeOpraHn4eckux COeIMHEHUN U
HEOPraHU4YeCKHX MX CBOMCTBA. [ 'maponus coneit
coeIMHEeHMIi 1 ux IMpakTyeckue 3aHATHSA
cBOiicTBa XUMUYECKUE peaklui MEXTy HEOPTaHUIECKIMHU

BEIIECTBAMHU. [ MIIPOIIN3 COJIEN pa3IMYHOTO THUIIA.

11. MeTajibl 1

Conep:xxanue yueOHOro MaTepuaJia
Jlekuuu
Oo6mue ¢puznyeckue U XUMHUYECKHE CBOWCTBA
METAJIJIOB U HEMETAIIJIOB.

HeMeTaJLIbl IIpakTuyeckne (1adopaTopHbIe) 3aHATHSA
CocraBieHne ypaBHEHUI peakLUil IO CXEME.
CocraBieHHE CXEM DIIEKTPOJIN3A PACILIaBOB U
PacTBOPOB BEIIECTB.
Oprananyeckast XuMus
12. Coaepxxanue yueOHOro MaTepuasa
Opranuyeckas Jlekuuu
XHUMHSL. IIpeamer opranndeckoit xumuu. Teopust
OcHoBHBIE CTPOEHUS OPraHUYECKUX COeTMHEHUN A. M.
NOHATHS byrnepoga. Kinaccudukarus opraHndeckux
OpraHuyvecKo COEIMHECHU.
XHMHH U Teopus
IIpakTHYecKHe 3aHATHA
CTPOCHUA

OPraHu4YeCKHuX

BrinosiHeHuE 3a1aHUI U pellIeHuE 3a1a4




coeIMHEeHH I

Conep:xanue yueOHOTro MaTepuaJia
Jlexknuu

13. duznueckre 1 XUMUYECKUE CBOMCTBA
Yr/1eBo10pOAbI MpeIeTbHBIX U HEMPEACTbHBIX YIIIEBOIOPOIOB.
U UX NPUPOJHBIE IIpakTHYecKkne 3aHATHS
HCTOYHUKH CocraBiieHre MOJIEKYJIIPHBIX U CTPYKTYPHBIX
dbopMyIT yTIeBOI0POIOB.
CocraBieHre ypaBHEHUH peakLuii 110 CXEME.
Conep:kanue y4eOHOT0 MaTepuaJa
Jlekuuu
[IpencraBuTenu KUCIOPOACOACPKAIIUX
14, OpPraHUYECKUX COCTMHEHUM: CIIUPTHI, AJIbJICTUIbI,
Kuciopoaconep KETOHBI, KAPOOHOBBIE KUCIOTHI U UX
JKauue MIPOU3BOJIHBIE.
OpraHuveckue IIpakTuyeckue 3aHATHSA
CoeTUHEHUsI CocTraBiieHre MOJIEKYJISAPHBIX U CTPYKTYPHBIX
(hopMyI1 KHCTIOPOICOAEPIKAIIUX OPTaHUIECKIX
coequHeHuil. CocraBiieHue ypaBHEHUM peakiuit
0 cXeMe.
Conep:xanue yueOHOIro MaTepuaJia
Jlekuuu
A3oTcoepkaliie opraHn4eckie CoeIMHEHUs:
15. aMUHBI, aMUHOKHUCJIOTHI, OCJIKU, HYKJICMHOBBIE
A3oTcoaep:xamu KHUCIIOTBL.
€ OpraHuyvecKue IIpakTyeckue 3aHATHSA
COeTUHEHUsI CocTraBrieHre MONIEKYISIPHBIX U CTPYKTYPHBIX

dhopmyn a30TcoepKaAIIMX OPraHUYECKUX
coenquHenuil. CocTaBiieHNE YpaBHEHUN peakiuil
10 CXEME.

BUOJIOI'Us, OKOJIOI'us

16. buoJjorus-

Conep:xxanue yueOHOro MaTepuaJa

COBOKYIIHOCT Jexmuu
HAayK 0 JKUBOM | ypag npupona Kak 0ObEKT H3ydeHHs OMOJIOTHH
npupozae.
Metoanl
HAYYHOTO IIpakTnyeckune 3aHATHSA
MO3HAHUS B BeinonHenue 3aganuil U penenue 3a1a4d
OnoJsioruu
Conep:kanue y4eOHOT0 MaTepuaJa
Jlekumnu
OCHOBHBIE MOJIOKEHHS KIIETOYHON TEOPHH.
Crtpoenue kietku. Bupycsl 1 0akteprodaru
17. Knerka IIpakTHYecKkue 3aHATHSA

Habmroienue K1eTok pacTeHU U )KUBOTHBIX TOJ]
MHKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEIaparax u
ux onucanve. CpaBHEHUE CTPOCHUS KIETOK
pPacTeHUI U KUBOTHBIX.




Conep:kanue y4eOHOT0 MaTepHuaJa
Jleknuu
OpranmusMm — enuHOE 11e710e. MHOTOO0Opasue
opranuzMoB. OOMeH BelecTB U MpeBpalleHue 2 1
sHepruu. Pasmuoxenne. UuauBuayaibHoe
18. Opranusm pa3Butue (oHTorenes). HacmeactBeHHOCTD U
W3MEHYUBOCTD

HpaKanecmle 3aHATHA
Pemenne OJIEMCHTAPHBIX I'CHETHYCCKUX 3a7a4.
Anamus u OLICHKA OTUYCCKHUX ACIICKTOB Pa3BUTUA
HCKOTOPBIX I/ICCJ'ICI[OBaHI/Iﬁ B OMOTEXHOJIOT'HH.

Coaeprxxanue yyeOHOIro MaTepuasa
Jleknun
DBOJIOLIMOHHAS TEOPUS U €€ POJIb B
(hOopMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-
19 B Hay4HOU KapTUHBI Mupa. Bua, ero kpurepumn.
- oul Pe3ynbTaTe! 3BONMIOLMHT

IIpakTuyeckue 3aHATHA
Omnwucanue ocobeil Buaa mo Mop(hoIorn4eckomy
KPHUTEPHUIO. AHAIIN3 U OLICHKA PA3JIMYHBIX THIIOTE3
MMPONUCXOKACHUA )KU3HU.

Conep:xanue yueOHOIro MaTepuaJia
Jlekuu
[Tpenmert u 3amxaun skonoruu. buochepa —
ro0anbHasi KOCHCTEMA.

20. DxocucremMbl
IlpakTn4yeckue 3aHATUSA

CocraBneHne cXeM repeayn BEIECTB U SHEPTUU
(uenei muTaHus).
Pemienne sKoI0ruueckux 3amad.

IIpomexyTouHas aTTecTanus B (popMe IK3aMeHa

BCEI'O 96

s xapakmepucmuku yposHs 0C80€HUsL YUeOHO20 MAmepuaida UCHOIb3YIOMCs Cledyiouue
0003HaYeHUsL:

1. — o3naxkomumenvHblil (V3HABAHUE PAHEe U3YUEHHBIX 00BEKMOE, CEOUCME),

2. — penpoOyKmueHblll (8bINOIHEHUe 0essMeNIbHOCMU N0 00PA3YY, UHCMPYKYUU UTU NOO
PYKOB0OCMEOM) 3. — NPOOYKMUBHDBLLL (NIAHUPOBAHUE U CAMOCMOAMENbHOE 8bINOTHEHUE
oesmenbHOCMmU, peulerue npodIeMHbIX 3a0a)




2.4. Conep:xanue pa3aejioB JUCIHUINLTHHBI
2.4.1. 3auaTusa JeKIMUOHHOI0 THIIA

No
pa3
Jen

a

Haumenosanue
pa3liesioB U TEM

Coneprkanue paszena

®opmMma
TEKYILEro
KOHTPOJIA

1

2

3

4

OU3NKA

Bsenenne
Mexanuka

duznka — GyHIaMEHTAJIbHAsI HAyKa O MPUPOJIC.
EcrecTBEeHHO-Hay4YHbIN METOJ ITO3HAHUSA, €70
BO3MOKHOCTH Y FPaHUIIbI TPUMEHUMOCTH.
EnnHCTBO 3aKOHOB ITPUPO/IBI U COCTaBa BEILIECTBA BO

Bcenennoii. OTkpbITHS B (hU3HMKE — OCHOBA IIporpecca B

TEXHHUKE U TEXHOJIOIMH IIPOU3BOJICTBA.

Kunemaruka. Mexannueckoe asuxenue. Cucrema
orcuera. Tpaekropus npuxenus. [Iyre. [lepemenienue.
PaBHOMEpHOE npsiMonnHeENHOE NBHXKEHUE. CKOPOCTD.
OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKEHUS. 3aKOH
cioxeHus ckopocrel. CpeiHss CKOPOCTh IIPH
HEPAaBHOMEPHOM JIBM)KEHUU. MTHOBEHHAasi CKOPOCTb.
PaBHOYCKOpEHHOE NPSAMOIIMHEWHOE JBUKCHHUE.
VYckopenue. CBOOOIHOE NTAJICHUE TEl.

Jnnamuka. Macca u cuiia. BzaumoaeiicTeue Tell.
3akoHbl 1MHaMUKU. CUJIbl B IpUpojie. 3aKOH
BCEMUPHOI'O TATOTEHUS.

3aKoHbI cOXpaHeHus B MexaHuke. Mimnynbce tena. 3akoH
COXpaHEHHMsI UMITyJIbCa. PEakTUBHOE JBUKECHHUE.
Mexannueckast pabora. MoutHocTs. Mexannueckas
sHeprus. Kunetnueckas sneprus. Kunetnueckas
sHeprus U padora. [loTeHanbHas sHEprus B
I'PAaBUTALMOHHOM II0JI€. 3aKOH COXPaHEHMsI IOJTHON
MEXaHUYECKON YHEPTUU.

Llemoncmpayuu

OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS. Bubl
MEXAHUYECKOTO JBHKEHUA. IHepTHOCTH Te.
3aBUCHUMOCTb YCKOPEHHS T€Ja OT €r0 MacChl M CUJIBL,
JIEUCTBYIOLEH Ha Teno. PaBeHCTBO U
IIPOTUBOMNOJIOKHOCTb HAIIPABIIEHUS CHJI ICHCTBUS U
IIPOTUBOACUCTBHS.

HesecomocTs. PeakTiBHOE ABM)KEHNE, MOJIENIb PAKETHI.
V3MeHeHHe YHepPruu NP COBEPIIEHUHU pabOTHI.

v, T

OCHOBBI
MOJIEKYJIAPHOMN
buzuku u
TEPMOJAVHAMUKH

MonexynsapHas pu3ruka. ATOMUCTUYECKAS] TEOPUS
cTpoeHus BemecTBa. HabmoaeHus 1 OnbITHI,
MTOATBEPKIAOIINE aTOMHO-MOJIEKYIISIPHOE CTPOCHHE
BelecTsa. Maccel ¥ pa3mepsl MoJieKyll. TerioBoe
JIBUJKEHHE YaCTHUIl BEIIECTBA. bpOyHOBCKOE IBUKEHHE.
WneansHelii ra3. TeMiepaTypa Kak Mepa cpeHen
KMHETUYECKOW SHEPTMH YaCTHULl. Y pPaBHEHUE COCTOSTHUSA
uaeanbHoOro raa. Mogaens xxunkoctu. [loBepxHocTHoe
HaTsDKEeHHE 1 cMauuBaHue. Kpucrammueckue u
amMop(QHbIE BEIIECTBA.

Tepmoaunamuka. BHyTpennss sueprus. Pabora u




TEIUI00Ta4ya KaK CrocoObl N3MEHEHUS! BHYTPEHHEH
sHepruu. [lepBblii 3aKOH TEPMOAMHAMUKHU. TEIUIOBBIE
MalIuHbl U UX TPUMEHEHUE.

Jlemoncmpayuu

JBmwxeHnue 6poyHoBckuX yactuil. Juddy3us.

SIBneHrs MOBEPXHOCTHOTO HATSXKEHUSI U CMAYMBAHMUSL.
Kpucrannsl, amopdHbie BeliecTna,
JKUJIKOKpUCTAIIINYECKUE Tena. MI3MeHeHne BHYTPEHHEN
SHEPrUM TeJ NMPU COBEPIICHUU PaOOTHI.

OCHOBBI
3JIEKTPOIUHAMHU
KU

OnekTpocraThka. BzanMmopelcTBue 3apsKeHHbIX TEI.
DJIEKTpUYECKUH 3apsil. 3aKOH COXpAHEHUS
AIIEKTPUYECKOr0 3apsaa. 3akoH Kyiona.
DJIEKTPOCTATUYECKOE MOJIE, ET0 OCHOBHBIE
XapaKTEPUCTUKU U CBA3b MEXKITY HUMHU.
[TocrosiuHbIN TOK. [TOCTOSTHHBIN ATIEKTPUYECKUNA TOK.
Cuna Toka, HanpspKEHUE, SJIEKTPUUECKOoe
conpoTuBiieHHe. 3akoH OMa 1J1d yJacTKa
AIEKTPUYECKOM LIETIH.

MarnuTtHoe nosje. MarHuTHoe 1oJie U €ro OCHOBHBIE
XapaKTEepUCTUKH. [[eficTBHEe MarHUTHOTO IIOJISI HA
MIPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
OnexTpoaBuUraressb. SIBieHue 3JeKTpPOMarHUTHOM
UHIYKIHUU.

Jlemoncmpayuu

Dnektpusanus Ten. BzanMmoaeiicTBue 3apsyKeHHbBIX Tell.
HarpeBanue npoBoiHUKOB ¢ TOKOM. OnbIT Dpcresa.
B3aumoneiicTBre MpoBOIHUKOB ¢ TOKOM. [lelicTBue
MarHMTHOT'O TOJIsl Ha MPOBOJAHUK ¢ TOKOM. PaboTa
ANEKTPOJIBUraTes. SIBieHre 3IeKTPOMAarHuTHON
WHIYKIUU.

v, T

Konebanus u
BOJIHBI

Mexannueckue konebanus u BoaHbl. CBOOOHBIE
konebanus. [lepros, yactoTa U aMIuIMTya KOJIeOaHMil.
["apmonnueckue konebanus. MexaHu4yeckue BOJTHBI H UX
BU/JIbI. 3BYKOBBIE BOJIHBL. Y JIbTPa3BYKOBBIE BOJIHBI.
VYAbTpa3ByK U €ro UCMOJIb30BaHNE B MEULIMHE U
TEXHUKE.

DJeKTpOMarHuTHbIe Kojiebanus 1 BOJHbI. CBOOOIHBIE
AJIEKTpOMAarHuTHeIe KoseOanus. KonebaTenpHbIi
KOHTYp. DJIEKTPOMarHuTHOE MoJjie. DJIEKTPOMarHuTHbIE
BOJTHBL. CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH.

CaeToBbI€ BOJIHBL. Pa3BuTHE IpeICTaBICHUI O IPUPOIE
cBeTa. 3aKOHBI OTPAKEHHS U MPETIOMIICHHS CBETA.
JInn3sl. @opMyiia TOHKOH JIMH3BIL.

Jlemoncmpayuu

Konebanus MaTeMaTH4ecKoro U Mpy>KMHHOTO
MasITHHKOB.

Pabora anekrporeneparopa. M3nydenue u npuem
AJIEKTPOMArHUTHBIX BOJIH. Pagnocssi3e. Pa3noxenue
6enoro cBera B criekTp. nTepdepenius u nudpaxius
CBeTa.

OtpaxkeHue u npenomiieHue ceera. OnTuyeckue
puOOpHI.




DJIEMEHTEI
KBaHTOBOU
bu3uKu

KBanrtoBsie cBoiicTBa cBeTa. KBaHTOBas rumnoresa
[Tnanka. @oTodneKTpUIecKuit 3P PeKT.

®dusuka aroma. Mozenu crpoenust atoma. OnbIT
Pesepdopna.

du3rKa aTOMHOTO SI/Ipa ¥ JIEMEHTAPHBIX YaCTHII.
CocraB U CTpOEHHE aTOMHOTO si7jpa. PanoakTUBHOCTb.
PannoakTuBHBIC M3TYyYCHHUS U UX BO3JICHCTBUE HA
JKUBBIE OPTaHU3MBI.

Jlemoncmpayuu

®otordpdext. Poroanement. M3nydenue nazepa.
JluneluaTeie CIIEKTPHI PA3IMYHBIX BEIICCTB.
CYeTYMK MOHU3UPYIOIIUX U3TYYEHUN.

V,T,P

XUMUA

Beenenune
Oomas u
HEOpraHuYecKas
XHUMHUS.
OCHOBHBIC
MOHSATHS U
3aKOHBI XUMHUU

XuMuyeckasi KapTHHAa MUpa Kak COCTaBHas 4acTb
€CTECTBEHHO-HAY4YHON KapTHHbI MUpa. Poss Xumun B
YKU3HU COBPEMEHHOTO OOIIECTBA.

ITpuMmeHeHne JOCTUKEHUIH COBPEMEHHOM XUMUU B
rYMaHHUTapHOH chepe AeaTenbHOCTH 00IIeCTBa.
XuMHUECKoe coJiepKaHue y4eOHON AUCHUIUINHBI
«EcrecTBO3HaHME)» NIPU OCBOCHUU CIELUATBbHOCTEN
CIIO conunanbHO-3KOHOMHYECKOTIO ¥ TYMaHUTAPHOTO
npoduieit npodeccnoHaAITBbHOTO 00pa30BaHUS.
[Ipeamer xumun. BemectBo. AToM. Moekyna.
XUMUYECKUH 3JIEMEHT U (POPMBI €r0 CYIIECTBOBAHHUS.
ITpocTeie U CIIOKHBIE BEILIECTBA.

OTpakeHue XUMUYECKUX CIO’KETOB B IPOU3BEICHUIX
XYIO0XKECTBEHHO! JIUTEPATYPhl U UCKYCCTBA.
Jlemoncmpayuu

HaGop moneneit aromoB 1 Mosiekyi. M3mepenue
BeniecTBa. OCHOBHBIE 3aKOHBI XMMHUH. Macca aTOMOB U
MOJIEKYIL.

OTHOcUTEIbHBIE ATOMHAS U MOJIEKYJISIPHAsE MacCHhl.
Konnuectso BemecTsa. [locTosnnas ABorazpo.
Mounsiprast Macca. 3akoH ABorazpo. MossipHblif 00beM
ra3os.

KonunuecTBeHHbIE U3BMEHEHUS B XMMHUU KaK YaCTHBIN
CJIy4ail 3aKOHOB Iepexo/ia KOJUYECTBEHHbBIX N3MEHEHUN
B KauecTBeHHbIe. M. B. JIOMOHOCOB — «TI€pBBIi
PYCCKHI YHUBEPCUTET».

NnmrocTpanuy 3aKk0Ha COXpaHEHUsT MacChl BEIIECTBA.

vV, T,P

Ilepuoanueckui
3aKOH U
Ilepuoauueckas
cucreMa
XUMUYECKHUX
anemMeHToB /.
N. Menneneesa

OtkpeiTue [epunonnueckoro 3akona. [leprognueckas
cucteMa xuMmudeckux sneMmeHToB J[. 1. Mennaeneena.
3nauenue [lepuoanueckoro 3akoHa u [lepuoguueckoit
cucTeMbl XUMHU4YeckuX 3emMeHToB . . Meneneesa
JUISL pa3BUTHSI HAYKU U IOHUMAHMSI XUMHYECKOU
KapTUHBI MUDA.

. . MenneneeB 00 00pa30BaHUM U TOCYAAPCTBEHHOM
TTOJINTHKE.

Llemoncmpayus

Paznmuanbie popmel [leproaudeckoit CUCTEMBI
xuMu4deckux aneMenToB .M. Menneneena.

V,T,P




8 Ctpoenue KoBanenTHas cBa3b: HenossipHas v nojsipHasd. Monnas

BEIECTBA cBsi3b. KatnoHsl 1 aHnoHbl. MeTamindeckasi CBA3b.
Bonopoanas cBsi3b.
Llemoncmpayus
OO0pa31bl BelIecTB U MaTepUasIoB ¢ Pa3IMYHBIMUA TUTIAMU
XUMHYECKOH CBSI3H.

9 XUMHAYECKHE Xumuueckue peakiuu. [lonarue o XumMu4eckon
peakuuu peaxkuuu. Tunel xumuueckux peakuuid. CKopocThb

peaxkuuu 1 PakTophl, OT KOTOPBIX OHA 3aBUCHUT.
XHUMHUYECKUE PEAKIUU C BBIICICHUEM TEIUIOTHI.

10 | Knaccudukanus | Knaccuukaius HEOpraHu4eCKuX COSTMHEHUN 1 UX
HeOpraHuyecku | cBorcTBa. OKCHU/IBI, KUCIOTHI, OCHOBaHUS, COJIH.

x coequuenuii u | [lonarue o rugposnse coseil. Cpega BOAHBIX pacTBOPOB
MX CBOMCTBA COJICH: KUCIIasi, HEUTpalbHas, 1iesI09Has. BonopoaHbIi

11 | Meramisl u nokasarenb pH pactBopa.

HEMETaJLTbI Mertamibl. O0mue pu3ndecKkue 1 XMMUIECKHE CBOMCTBA
METaJIOB.
Hewmeramnbl. O01as XxapakTepucTHKa II1aBHBIX
MOATPYIII HEMETAJJIOB HA IIPUMEPE TaJIOT€HOB.
Baxneliuve coelMHEHUS METAIUIOB U HEMETAJIJIOB B
MIPUPOJIE U XO3SIIICTBEHHOM JESITEIbHOCTH YEJIOBEKa.
Mertasuibl ¥ CIUTaBbI KaK Xy/10KECTBEHHBIN MaTepHall.
CoennHeHNs METAJJIOB KaK COCTAaBHAsI 4aCTh CPEACTB
M300pa3uTenbHOTO UCKyccTBa. HeMeramisl u ux
COEIMHEHUS KaK COCTaBHAs 4acThb CPEICTB
M300pa3UTEIbLHOrO UCKYCCTBA.
Jlemoncmpayuu
B3auMozeiicTBre MeTaIOB ¢ HEMeTauIaMH (IIMHKA C
CEepoil, aOMHUHUSA ¢ 10JIOM), paCTBOPaMU KHUCIIOT U
HIeJI0Y€eH.
['openue meTanioB (IIMHKA, JKee3a, MarHus) B
KHCIJIOPOJIE.
B3auMozeicTBrue a30THON U KOHLEHTPUPOBAHHOU
CEpPHOM KHUCIIOT ¢ MeZIbl0. BOCCTaHOBUTENBHBIE CBOMCTBA
METaJIOB.

12 | Opranudeckas OCHOBHBIE MOJIOKEHHS TEOPUU CcTpoeHust oprannyeckux | Y, T, P
XUMUSA coenuHeHU. MHOTOOOpa3ne OpraHu4ecKux
OcHoBHbIE coennHeHun. [lonsaTre n3omepun. YrieBogopOIbI.
MOHATHUSA [IpenenbHbIE U HETIPEAENbHBIE YTIEBOAOPOAbI. Peakuus
OpraHNYeCKOn nosmmmepusanuu. IIpupoaHsie HCTOUHUKN
XUMHUU U TEOPHUsI | YTIE€BOJOPOAOB. YTIEBOJAOPO/IbI KAK OCHOBA
CTpOCHUSA MEXIYHAPOJAHOTO COTPYTHAYECTBA U BAKHEUIINI
OpraHUYECKUX UCTOYHUK (hopMupoBanus Oropkera PO.

COEMHEHUI Kucnopoaconepsxaiiue opraHi4ecKue BEIeCTBA.

13 | YrueBogopoasl | IIpencraBurenu kuciopoacoaepxkamux OpraHndeckux
1 UX COEMHEHUI: METWJIOBBIM U 3THJIOBBIM CIIUPTHI,
MPUPOTHBIC TJIMIEPHH, YKCYCHAs! KUCIIOTA. JKUPBHI KaK CIOKHBIC
HMCTOYHHUKHU 3upsL.

14 | Kucnopogacomep | AJIKOTOIU3M U €r0 OTPAaKEHUE B IIPOU3BENECHUAX
Karue XYI0KECTBEHHOU JINTEPATYPHI U U300pa3UTEIHLHOTO
OpraHUYEeCcKHe HCKYCCTBA.

COEIMHEHUS VYrieBobl: T0K03a, Kpaxmall, HEeUTI0I03a.




15 | Aszorcomepkany | A30TcCoaepiKaliue OpraHuIeCKUe COSTMHCHUS. AMUHBI,
ue AMHHOKHUCIOTHI, Oenku. CTpoeHne 1 OHoJIorHuecKas
OpraHUYECKHE byHKIIMS OCTTKOB.

COCOUHEHUS JleMoHCTpanuu
[Tonyyenue sTUIEHA U €ro B3auMOJEICTBUE C
pacTBOpPOM IEepMaHTaHaTa KaJvsi, OpOMHON BOJOH.
KauectBennas peakuus Ha riauuepuH. LiBeTHble peakunu
OEIKOB.
[Inactmaccel u BosokHa. [ToHsTHe 0 mmactMaccax u
XMMHUYECKUX BOJOKHaX. HarypanbHble, CHHTETHYECKHE U
HCKYCCTBEHHbIE BOJIOKHA. [[pmMeHeHne noimmepoB B
MPUKIIQJTHOM U KJIACCUYECKOM M300pa3UTEIbHOM
HCKYCCTBE.
Pa3znuunble BUABI IIJ1aCTMACC U BOJIOKOH.

BUOJIOI'Us, OKOJIOI'usl

16 | buosorus- JKuBas npuponaa kak 00beKT U3y4eHHs] OMOJIOTUH.
COBOKYITHOCTh MeTop! nccieoBaHus )KUBOM IPUPO/IbI B OUOJIOTHH.
HayK O KUBOU Omnpenenenue KU3HU (C MPUBJICUCHUEM MaTepHaa u3
MPUpPOJE. pazzienoB PU3NKU
Meronbl Y XMMUH). YPOBHU OpraHU3AINH KU3HU.

HAy4yHOTO Llemoncmpayuu
MIO3HAHUS B VYPpOoBHU OpraHu3alMH KU3HU.
Ounonaorun MeTonb! NO3HAaHUS KUBOU IPUPOABI.
17 | Knerka Hcropus nzydenus kiaetku. OCHOBHBIE TIOJIOKEHUS

KJIeTOuHOU Teopuu. Kierka — cTpykTypHO-
byHKIIMOHAIbHAS (JeMEeHTapHas ) eMHUIIA KU3HU.
Crpoenue knetku. [IpokaproThl U 3yKapuOThI —
HU3ILIUE U BHICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpHbIE KOMITOHEHTHI KJIETKH 3YKapHOT.
Knerounoe sanpo.

@OyHKIHMS sApa: XpaHEHUE, BOCIIPOU3BEACHNUE U
nepeaaya HacleCTBEHHOW HHpOpMAaLlUH, peryasus
XUMHUYECKON aKTUBHOCTH KJeTKu. CTpyKTypa u
(GYHKIUU XpOMOCOM. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. bruonoruueckoe 3HaueHNEe XUMHUECKUX
aneMeHToB. Heopranndeckue BelecTBa B COCTaBe
KJIeTKU. POk BO/IBI KaK pacTBOPUTENSI 1 OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEN CpeJlbl OpraHU3MOB. Y IJIEBObI
U IUnuasl B kietke. CTpyKTypa u OHoioruyeckue
¢ynkunu 6enkoB. CTpoeHHE HYKICOTHI0B U CTPYKTypa
nonunykieotuiubx nenet JJHK u PHK, ATO.
Bupycs u 6akrepuodaru. Heknerounoe crpoenue,
KU3HEHHBIA UKJI U €0 3aBUCUMOCTD OT KJIETOYHBIX
dbopM xu3HU. Bupycsl — B0o30yauTeny HHPEKIIHOHHBIX
3aboneBanuii; moHsATHE 00 OHKOBHpYycax. Bupyc
umMmyHoedunura yenoseka (BY). [Ipodunaktuxa
BUY-undexmun.

Jlemoncmpayuu

Ctpoenue mosekynsl 6enka. Ctpoenue monexyinsl JJTHK.
Crpoenue knetku. CTpoeHHe KIETOK IPOKApHOT U
sykapuotr. CTpoeHue Bupyca.
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Opranuszm

Opraausm — eauHoe 1enoe. Maoroo0pasue
OpraHU3MOB.

OOMeH BelIeCTBOM M SHEPTUEH C OKpYKaroIIei cpenoi
KaK HEOOXOIMMOE YCIIOBHE CYIIIECTBOBAHMSI JKUBBIX
CHUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJTHA U3
OCHOBHBIX 0COOCHHOCTEH XKHUBBIX OPraHu3MOB. JleneHue
KJIETKHM — OCHOBA POCTa, Pa3BUTHUS U PA3MHOKECHUS
opranu3moB. becnosioe pazmHoxxenue. [1onoBoit
MPOILIECC U MOJ0BOE pa3zMHOXKeHue. OII0/10TBOPEHHE,
ero omosornueckoe 3HaueHue. [lonsarue 06
WH/IMBUYyAIbHOM (OHTOTEHE3), SMOPUOHATILHOM
(3mMOpuoreHe3) 1 MoCTIMOPHOHAIIEHOM Pa3BUTHH.
NuauBuayanbHOE pa3BUTHE YETIOBEKA U €r0 BO3MOXKHbBIE
HapyueHus. O01re npeacTaBiIeHUs O
HACJICJACTBEHHOCTH U U3MEHYMBOCTH. | eHeTnyeckas
TEPMHHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH
HacjenoBanus. HacienoBanue npu3HaKoB y YelOBEKa.
[TonoBsie xpomMocombl. CLIETIIIEHHOE C TOJI0M
HacienoBanue. HacnenctBennbie 00JI€3HN YETIOBEKA, UX
NpUYKHBL U TpoduaakTuka. CoBpeMeHHbIe
MIPE/ICTABJICHHS O TeHE U TeHoMe. [ 'eHeTnueckue
3aKOHOMEPHOCTH M3MeHuuBocTH. Knaccudukamus Gpopm
W3MEHYHBOCTH.

Brnusinue MyTareHoB Ha opranusm uenoBeka. [Ipenmer,
3a/1auyu ¥ METOJIbI CeJIeKInu. [ 'eHeTnueckue
3akOHOMepHOCTH ceneknuu. Yuenue H. 1. Basunona o
[EHTPaX MHOT000pa3us U MPOUCXOXKIECHUS KYIbTYPHBIX
pacTeHuil. buoTexHonorus, ee JOCTUKEHUS,
MEePCIIEKTUBBI PA3BUTHSL.

Llemoncmpayuu

OOMeH BelecTB U MPEBPAIICHUS] YHEPTUU B KIIETKE.
Jlenenue kneTku (MUTO3, Mei03). CriocoObl OECIIOIOTO
pasMHOKeHus. OII00TBOPEHHUE Y PACTCHUHN U
JKUBOTHBIX.

NHauBHyanbHOE pa3BUTHE OpraHU3MA.
HacnencrBennbie 0oe3nu yenoBeka. Biausiaue
AJIKOroJM3Ma, HAPKOMAHUH, KypeHUs Ha
HacJeACTBEHHOCTh. MyTaruu. MoaudukanuonHas
W3MEHUYUBOCTb. L[eHTpbl MHOTOOOpa3us u
MIPOMCXOKICHHS KYJIbTYPHBIX PACTCHHIA.
HckyccTBennslit ot0op. MccnenoBanus B o01actu
OMOTEXHOJIOTHH.

Y, T,P
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Bun

OBOJIIOIMOHHAS TEOPUS U €€ PoJib B GOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHPA.
Bun, ero kpurepun. [lonynsnus kak CTpyKTypHast
€IMHULA BUa U 3BoolMH. CHHTEeTHYECKast TEOpHUs
sBororun (CTD). JIBrKyIme CUibl SBOJTIOINH B
cootBercTBUM ¢ CTO.

Pesynbratel aBomonuu. CoxpaHeHne MHOroo0pasust
BUJIOB KaK OCHOBA YCTOMUYMBOr0 pa3BUTHs OHOC(EpHI.
ITpyunHbl BEIMUpaHus BUIOB. bruosornueckuil mporpece

vV, T,P




1 Omosornueckuii perpecc. [ MmoTe3bl MPOUCXOKICHUS
JKU3HU. Y CII0KHEHHUE )KUBBIX OPTaHU3MOB Ha 3eMJie B
MIPOLIECCE IBOJIOLMHU. AHTPONIOTEHE3 U €T0
3aKOHOMEPHOCTH. /[0Ka3aTenbCcTBa POICTBA YENIOBEKA C
MJIEKOIUTAIOIIUMHU )KUBOTHBIMU. DKOJIOTHYECKUE
(akTOpHI AaHTPOIIOTCHE3a: YCIOKHCHHUE MTOMYIISIIIHOHHON
CTPYKTYpPBI BUJIa, U3TOTOBJICHUE OPYIUH TPy, IEPEX0]l
oT

PACTUTENBHOIO K CMELIAHHOMY THUITY ITUTaHUs,
KCIIOJIb30BaHKe OrHs. [10sBI€HUE MBICTUTEBHON
JIEATEIbHOCTH U YJIECHOPA3ACIIbHON PEYH.
[IpoucxoxkaeHue 4eI0BEYECKUX pac.

Jlemoncmpayuu

Kpurepuu Buna. [onynsauus — CTpyKTypHast €eIMHULA
BH/JIa, €AMHULA 3BOJIIOLMH. J[BH>KyIME CUIIBI HBOJIFOLIUN.
Bo3HHUKHOBEHHE U MHOT000pa3ue MPUCIIOCOOTICHUN Y
opraHu3MoB. Peakue u ucuesarouiue BUbl. JIBrxKymme
cuJibl anTponorenesa. [IpoucxoxaeHue yenoBeka u
YEJIOBEYECKHUX pac.
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DKOCUCTEMBI

[Tpeamer u 3aa9n SKOJOTHH: YICHHE 00 SKOJIOTUIECKUX
(dakTopax, yueHUe 0 COOOIIECTBAX OPTaHU3MOB, YUCHHE
0 6uocdepe. Dxomorudeckue GakTopbl, 0COOCHHOCTH MX
BO3/ICUCTBUS. DKOJIOTHYECKAsl XapaKTEPUCTHKA BHIA.
[TonsiTrie 006 sKoNOrHUecKuX cucreMax. Llenu nmutanws,
Tpoduveckrue ypoBHU. BHOreomneno3 kak 3KocucTeMa.
buocdepa — rimobdanpHas 3xocucreMa. Yuenue B. U.
Bepnazckoro o 6uocdepe. Posb )KUBBIX OpraHu3MOB B
ouocgepe. buomacca. buonoruueckuii KpyroBopot (Ha
puMepe KpyroBopora yriiepoaa). OCHOBHbIE
HaIpaBJICHUs BO3/ICUCTBHS YeIOBEKa Ha Onocdepy.
Tpanchopmaliis eCTECTBEHHBIX YKOJIOTHUECKUX CUCTEM.
Oco6eHHOCTH arpodIKOCUCTEM (arpoIEHO30B).
Llemoncmpayuu

DKOJIOTHYECKHE q)aKTOpI)I " X BJIIUAHUC HA OPraHU3MBI.
MeXBHI0BbIE OTHOIICHHS: TAPA3UTU3M, XHIIHUIECTBO,
KOHKYPEHIIUs, CHMOHO03. SIpyCHOCTh pacTUTEILHOTO
coobmectBa. KpyroBopor yriepona B 6uocdepe.
3anoBeHUKHU U 3aKa3Huku Poccum.

[Tpumeuanue: T — TectupoBanue, P — nHanmcanue pedepara, ¥ — yctHbiii omnpoc, KP —
KOHTpOJIbHAs paboTa

2.4.2.12.4.3. TlpakTH4yecKue 3aHATHSI/ CEMUHAPDI

Ne dopma
pa3 | HanmenoBanue TEKYIIETro
Coneprkanue paszaena
JIed | pa3/iesioB M TeM KOHTPOJIA
a
1 2 3 4
OU3UKA
1 Mexanuka Kunematuka. Mexanndeckoe aBmxeHue. CucreMa IIP, KP

orcuera. Tpaekropus nsuxkenus. [1yts. [lepememenne.
PaBHOMepHOE npsiMoniuHeitHoe ABMkeHne. CKOPOCTb.




OTHOCUTEIHFHOCTh MEXAQHHYECKOT'0 JBMKEHUS. 3aKOH
cioxeHus ckopocteil. CpeiHsisi CKOPOCThb MpHU
HEPAaBHOMEPHOM JABUKEHUU. MTHOBEHHAs! CKOPOCTb.
PaBHOYCKOpEHHOE NPSAMOIUHENHOE IBUKCHUE.
Yckopenue. CBOOOHOE TTAJIEHUE TE.

Junamuka. Macca u cuiia. Bzaumojieiicteue Teil.
3akoHbl JuHAMUKHU. CUJIbl B IpUpojie. 3aKOH
BCEMHUPHOT'O TATOTCHHUSI.

3aKOHbBI COXpaHEHUs B MexaHuKe. MMmynbe Tena. 3aKoH
COXpaHEHHUs UMITYJIbca. PeakTUBHOE JIBUIKEHHE.
Mexanundeckas pabora. MomHocTs. Mexannueckas
sHeprus. Kunernueckas sneprus. Kunernueckast
sHeprus u padora. [loTeHIManbHas YHEPTUS B
rPaBUTALMOHHOM M0JI€. 3aKOH COXPAaHEHUSI TOTHOM
MEXaHUYECKOW SHEPTHUU.

Jlemoncmpayuu

OTHOCUTEIHLHOCTh MEXAHHMYSCKOT'0 IBHKESHHUSA. BUbl
MEXaHUYECKOTO ABMKeHUs. IHepTHOCTH Tell.
3aBUCUMOCTb YCKOPEHHMS TeJla OT €r0 MacChl U CUJIbI,
JIEUCTBYIOLLIEH Ha Teno. PaBeHCTBO 1
MPOTUBOIIOJI0KHOCTh HAIPABJICHUS CUJT JEUCTBUS U
IIPOTUBOICHCTBHS.

HeBecomMocTs. PeakTuBHOE ABUKEHHE, MOJIENb PAKETHI.
W3menenune sHepruu npu COBEPIICHUU PaOOTHI.

OcHOBBI
MOJIEKYJIAPHOM
bu3UKY U
TEPMOIUHAMUKHN

MonekynspHas puznka. ATOMHUCTUYECKAS TEOPHS
CTpoeHus BemecTBa. HabmroaeHus 1 OmbITHI,
MOATBEPKIAIOIINE AaTOMHO-MOJIEKYJISIPHOE CTPOCHHE
BelecTBa. Maccel U pa3Mepbl MoJIeKyI. TermnoBoe
JBUKEHME YaCTHI] BeleCTBA. BpOyHOBCKOE IBUKEHUE.
WneansHelii ra3. TemrepaTypa Kak Mmepa cpeHen
KMHETUYECKOW DHEPIUH YaCTULL. Y PABHEHHUE COCTOSIHUS
uJeanbHOro rasa. Mogaens xxunkoctu. [loBepxHocTHOE
HaTsDKEHME U cMaudnBaHue. Kpucraumueckue u
amop(HbIe BEILECTBA.

Tepmoaunamuka. BHyTpennsis saeprus. Pabora u
TEIUI00TIaya KaK CrlocoObl N3MEHEHUS! BHYTPEHHEH
sHeprud. [lepBslii 3ak0H TepMoaguHamMuKu. Tennosbie
MAaIIUHbBI U UX TIPUMEHEHHE.

Llemoncmpayuu

JBmwxenue 6poyHoBckux yactuil. Juddy3usi.

SIBiEHMS TOBEPXHOCTHOTO HATSHDKEHUS U CMAUYUBAHMUS.
Kpucrannsl, amopdHbie BelecTna,
KUAKOKpHUCTAUINYECKHUE Tena. MI3MeHeHre BHYTpeHHEN
SHEPrUH TeJ IPU COBEPIIEHUU PaOOTHI.

TP, KP

OCHOBBI
AIIEKTPOIMHAMH
KU

DnekTpocTaTuka. B3anmoeicTBre 3apsskeHHbBIX Tell.
DJIEeKTPUYECKUH 3apsil. 3aKOH COXpAHEHUS
AIEKTpUUECKOro 3apsiaa. 3akoH Kynona.
DJIEKTPOCTATUYECKOE T10JIE, ETO OCHOBHBIE
XapaKTEPUCTUKHU U CBSI3b MEXKAY HUMHU.

[TocTossHHBIN TOK. [TOCTOSTHHBIN AEKTPUYECKUAN TOK.
Cuia Toka, HanpsiKEHUE, IEKTPUIECKOe
conpotusiieHne. 3akoH Oma Juist ydacTka

TP, KP




AIEKTPUYECKOM LEIIH.

MaruutHoe nojie. MarHuTHOE MOJIE U €r0 OCHOBHBIE
XapaKkTepUCTUKHU. [[eficTBHEe MarHUTHOTO NOJI Ha
IIPOBOJAHMK C TOKOM. 3aKOH AMIIepa.
DJIeKTpOoABUTATENb. SIBIEHHE ANEKTPOMATHUTHON
WHYKIUU.

Jlemoncmpayuu

Onexrpuzanus Ten. BzanmonelicTBre 3apsKeHHBIX TE.
Harpesanue npoBogHUKOB ¢ TOKOM. ONBIT DpcTena.
B3anmoneiicTBre MPOBOIHUKOB ¢ TOKOM. [lelicTBue
MarHMTHOT'O TOJIsl Ha MPOBOAHUK ¢ TOKOM. PaboTa
AJIEKTPOJBUraTes. SIBIIEHUE 3JIEKTPOMarHUTHOM

WHIYKITUH.

Kounebanus u
BOJIHBI

Mexannueckue Konebanus u BoaHbL. CBOOOHBIC
konebanus. [lepruoa, yactoTa u aMIuIMTyAa KoiaeOaHUH.
["apmonmnueckue konebanus. MexaHn4ecKre BOJTHBI U UX
BU/JIbl. 3BYKOBBIE BOJIHBL. Y IbTPa3BYKOBBIE BOJIHBI.
VYAbTpa3ByK U €ro UCMOIb30BaHUE B MEAULIMHE U
TEXHUKE.

DNeKTpOMarHUTHBIE KOJIeOaHus U BOTHBI. CBOOOTHBIE
AIIEKTpOMarHuTHbIe Konebanus. KonebarenpHblii
KOHTYp. DJIEKTPOMAarHUTHOE 10JIe. DIEKTPOMarHUTHbIE
BOJIHBL. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.

CaetoBble BonHbI. Pa3BuTue npeacraBieHuil o npupoje
cBeTa. 3aKOHBI OTPAXKEHUS U MPEJIOMIICHHSI CBETA.
JInn3el. @opMyita TOHKOM JIMH3BIL.

Jlemoncmpayuu

Konebanust MareMaTn4eckoro u Npy>KMHHOTO
MasTHUKOB.

PaGota snektporeneparopa. U3nydyenue u npuem
AJIEKTPOMAarHUTHBIX BOJIH. Pannocss3b. Pasnoxkenne
6emnoro ceera B cekTp. HTepdepenuus u nudpaxuus
CBeTa.

OTtpakeHue u npenomiieHre ceera. OnTudyeckue
pUOOPBHI.

[P, T

XUMUA

Ilepuoanueckui
3aKOH U
Ilepuoauueckas
cucremMa
XUMUYECKHX
anemMeHToB /.
N. Menneneena

OtkpeiTue Ileprnonnueckoro 3akona. Ileprnoanyeckas
cucteMa xuMudeckux sneMmeHToB J[. 1. Meneneena.
3nauenue [lepuoanueckoro 3akoHa u [lepuoguyeckoit
CUCTEeMbI XUMHUUYeCKuX d1eMeHToB J[. 1. MeneneeBa
JUISL pa3BUTHSI HAYKU U IOHUMAHMSI XUMHYECKOU
KapTUHBI MUDA.

. . MenneneeB 00 00pa3oBaHUM U TOCYAaPCTBEHHOM
TTOJINTHKE.

Llemoncmpayus

Paznmuanbie popmel [leproaudeckoit cUCTEMBI
xuMu4deckux aneMenToB .M. Menneneena.

P, T

Ctpoenue
BEILECTBA

KoBanenTHas cB43b: HenoJisipHas U nonsipHas. Monnas
cBs3b. KaTHOHBI 1 aHHOHEI. MeTainueckast CBA3b.
Bonoponnas cBs3b.

Llemoncmpayus

OO0pa31pl BEMIECTB U MATEPUANIOB C PA3TUYHBIMU TUITAMU

P, T




XUMHYECKOH CBI3U.

XUMHYECKUE
peaKkuuu

Xumndeckue peakuuu. [lonsatue o xuMuyeckon
peakuuu. Tunbl XuMUYECKuX peakiuii. CKopocTb
peakuu 1 (paKTopbl, OT KOTOPHIX OHA 3aBUCHT.
XHUMHUYECKUE PEAKIIUU C BBIICICHUEM TEIUIOTHI.

[P, T

Knaccudukanms
HEOPTraHUYECKU
X COECIMHEHUHN U
HUX CBOMCTBA

Mertanisl n
HEMETaJUIbL

Knaccudukanus HeopraHndeckux CoeIMHEHUN 1 uX
cBoiicTBa. OKCH/IbI, KUCIIOTHI, OCHOBAHMSI, COJIU.
[Tonsitue o rugposuse coneit. Cpega BOAHBIX pacTBOPOB
COJICH: KUCIIasi, HEUTpalbHas, 1ies09Has. BonopoaHbii
nokasaresnb pH pactBopa.

Mertamnsl. O6ume pusnveckre 1 XUMUYECKUE CBOWCTBA
METaJIOB.

Hewmeramibl. O01as XxapakTepucTrKa IJ1aBHbBIX
MOATPYIII HEMETAJJIOB HA IPUMEPE TaJIOr€HOB.
Baxneliuve coelMHEHUS METAIUIOB U HEMETAJIJIOB B
MIPUPOJIE U XO3SIIICTBEHHOM JESITEIbHOCTH YEJIOBEKa.
MerTasuisl ¥ CIIaBblI KaK XyJA0XKECTBEHHBIN MaTepual.
CoennHeHNs METAJJIOB KaK COCTAaBHAsI YaCTh CPEACTB
n300pa3uTenbHOro uckyccrsa. Hemeramisl u nux
COEIMHEHUS KaK COCTaBHAs 4acThb CPEICTB
M300pa3UTEIbLHOrO UCKYCCTBA.

Jlemoncmpayuu

BzaumopeiicTBue MeTaioB ¢ HeMeTauiaMu (IIMHKA C
CepoH, aIIOMUHUSA € 10JI0M), paCTBOpPaMU KHUCJIOT U
IeJI0Yei.

['openue meTawioB (IIMHKA, Keje3a, MarHus) B
KHCIIOpPOJIE.

B3anMozeiicTBrue a30THON U KOHIEHTPUPOBAHHON
CEPHOH KHUCJIOT C Mebl0. BoccTaHOBUTENBHBIE CBOICTBA
METaJIJIOB.

TP, KP

TP, KP
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Knaccudukanms
HEOPTraHUYECKH
X COCTUHEHUN U
HX CBOMCTBa

11

Mertaimibsl 1
HEMETAJLJIBI

Knaccudukanust HeopraHnueckux COeTMHEHUN 1 UX
cBoiicTBa. OKCHABI, KUCIOThI, OCHOBAHUS, COJIH.
[TonsiTre o ruaponuse coneil. Cpena BOJHBIX pacCTBOPOB
COJIEH: KUCIas, HEUTpalIbHas, 11esI04Hast. BonopoaHbii
nokaszarenb pH pactBopa.

Mertamnsl. O0ume pusnveckre 1 XMUMUYECKHE CBOWCTBA
METAaJLJIOB.

Hemertannsl. O0mias xapakTeprcTUKa TITaBHBIX
MOATPYII HEMETAUIOB HA TPUMEPE TaJIOr€HOB.
Baxneiinme coefuHEHNS METAINIOB M HEMETAIIJIOB B
MPUPOJIE U XO3SIICTBEHHOM JESITEIbHOCTU YEJIOBEKA.
Mertaiibl ¥ CIJIaBbl Kak XyJA0KECTBEHHBIN MaTepual.
CoennHeHrs METAJJIOB KaK COCTAaBHAs YaCTh CPEACTB
M300pa3uTeILHOTO UCKYyccTBA. HeMeTamisl u ux
COEIMHEHUS KaK COCTaBHAas 4aCcThb CPEJCTB
M300pa3uTETHLHOTO UCKYCCTBA.

Jlemoncmpayuu

B3auMoeiicTBre METaIoB ¢ HEeMeTauTaMH (IIMHKA C




CEpO, ATFOMUHHUSI C HOZOM), paCTBOPAaMHU KHCIIOT U
IIeI0YEH.

['openune meTawioB (IIMHKA, Kejie3a, MarHus ) B
KHCIJIOPO/IE.

B3aunmoneiicTBre a30THOM M KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIOT ¢ MeJIbl0. BOCCTaHOBUTEIBHBIE CBOMCTBA
METAJIIOB.

12 | Opranunueckas OcHOBHBIE NTOJIOXKEHUS TEOpUU CTpoeHus oprannueckux | I[P, T
XUMUS coenuHeHu. MHOrooOpas3ue OpraHu4ecKux
OcHOBHbIE coequHeHui. [lonsaTue nzomepuun. YriaeBoa0poibl.

MOHATUSA IIpenenbHble U HENPEAEIbHbBIE YTIEBOAOPObI. Peakuus
OpraHUYeCcKOn nosmmmepusanuu. IIpupoaHsie HCTOUHUKN

XUMUU U TEOPHUSL | YTIEBOJOPOAOB. YTIIEBOJOPO/IbI KAK OCHOBA

CTpOEHUSA MEKTYHapOAHOTO COTPYIHUYECTBA U BaXKHEUILINN
OpraHUYECKUX UCTOYHUK (hopMupoBanus 6ropkera PO.

COETMHEHU I Kucnopoacoaepxaniye opraHm4eckue BeIeCTBa.

13 | Yraesomopoasl | IIpencraBurenu KUCI0pOACOAEPIKALIMX OPraHUYECKUX I1P, KP
U UX COEMHEHUI: METHJIOBBIA M 3THJIOBBIM CIIUPTHI,

MIPUPOIHBIC [IMLEPUH, YKCYCHAs KUCIOTa. JKUpbI KaK CII0XKHbIE
UCTOYHHUKHU 3uUpEL.

14 | Kucnopouconep AJIKOTOJIM3M U €ro OTPaKEHHUE B IPOU3BEIACHHUSIX I1P, KP
JKalue XYyJ10’KECTBEHHOM JIUTEpaTyphl U N300Pa3UTEIBHOTO
OpraHUYeCcKHe UCKYCCTBA.

COEIMHEHUS VYrieBoabl: TIII0OK03a, Kpaxmall, HeJUIrI03a.

15 | Asorcomepsxany | A30TCOAEPIKAIIME OPraHUYECKUE COEAUHEHHs. AMUHBL, | [TP, KP
ue AMUHOKHUCJIOTHI, 0enku. CTpoeHue 1 OuoIorndecKas
OpraHUYecKHE (byHKLUS OEIKOB.

COEIMHEHHUS Hemoncmpayuu
ITony4yenue sTuICHA U €ro B3aUMOJCICTBUE C
pacTBOPOM IepMaHraHaTa Kajus, OpOMHOMN BOJOM.
KauectBennas peakius Ha riauuepuH. LIBeTHbie peakunu
OENKOoB.
ITmactmacce! u BosnokHa. [IoHsTHE 0 TIIacTMaccax u
XUMHYECKHUX BOJIOKHaX. HaTypanbHble, CHHTETUYECKHE U
UCKYCCTBEHHbBIE BOJIOKHA. [IpuMenenue noiumepos B
MPUKIIATHOM U KJIACCUYECKOM U300pa3uTeIbHOM
UCKYCCTBE.
PaznuyHble BUIBI TUIaCTMACC U BOJIOKOH.

BHUOJIOI'Us
16 | buonorus- JKuBas npuposaa kak 0ObEKT U3y4eHHs] OMOJIOTHH. P, T
COBOKYITHOCTb MeTobl Hccie0BaHus JKUBOM MPUPOIBI B OMOJIOTHH.
HayK O JKHBOU Omnpenenenue *KU3HU (C MPUBJICUEHUEM MaTepHaa 13
IIPUPOLE. paszenoB GU3NKU
Meronsl Y XMMUH). YPOBHU OpraHU3aIIH KU3HU.
Hay4HOI'0 Llemoncmpayuu
MTO3HAHUS B YpOBHU OpraHu3alMH KA3HU.
O6uosorun MeTo/1bl NO3HAHUS )KUBOW TPUPOBL.
17 | Knerka HcTopus nzyuenus kinetku. OCHOBHBIE NTOJIOKEHUS Imp, T

KJIETOYHOU Teopun. KileTka — CTpyKTypHO-
(byHKIMOHATIbHAS (2JI€MEHTapHAas ) €IMHULIA )KU3HU.
Crpoenue knetku. [IpokaproTsl 1 3yKapuOThl —




HU3ILIUE U BICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpPHBIC KOMITOHEHTHI KJIETKH 3YKaPHOT.
Knerounoe szpo.

OyHKIMS SApa: XpaHEHUE, BOCIIPOU3BEACHHUE U
nepeavya HaclaeICTBEHHOW nHopmanuu, peryasuus
XUMHYECKON aKTUBHOCTH KJIeTKu. CTpyKTypa u
(GYHKIIMN XpOMOCOM. AyTOCOMBI U TOJIOBbBIE
XpOMOCOMBI. brosiornueckoe 3Ha4eHNEe XUMHUYECKUX
sneMeHToB. Heopranmydeckue BelecTBa B COCTaBe
KJIETKU. POJTb BOJIBI KaK PacTBOPHUTENSI 1 OCHOBHOTO
KOMITOHEHTa BHYTPEHHEH cpelibl OpraHu3MOB. Y TJIEBOIbI
U JIANIABL B KieTKe. CTPyKTypa U OMOIOTHYeCcKHe
byukun 0enkoB. CTpoeHHe HYKJIEOTHIO0B U CTPYKTypa
nonuaykieoTuanbix neneit JJHK u PHK, ATO®.
Bupycs! u 6akrepuodaru. Hekierounoe crpoenue,
JKU3HEHHBIN [IUKJI ¥ €T0 3aBUCUMOCTD OT KJIETOYHBIX
dbopM xu3Hu. Bupycsl — Bo30yauTenu nHGEKIHOHHBIX
3a0oneBaHuii; mousTue 006 oHKOBHpycax. Bupyc
ummyHogeduiuta yenoseka (BUY). [Ipodpunakrrka
BUY-unpexum.

Jlemoncmpayuu

Crtpoenune mosekyibl 6enka. Ctpoenue monekynsl JJHK.
Crpoenue kietku. CTpoeHHE KIETOK MPOKAPUOT U
sykapuot. CTpoeHue Bupyca.
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Opranuszm

Opranusm — eauHoe 1enoe. MHoroo6pasue
OpraHU3MOB.

OOMeH BelecTBOM UM SHEPIUel ¢ OKpysKarollel cpeaoi
KaK HE00X0/1MMO€ YCIIOBHE CYIIIECTBOBAHMSI )KUBbIX
CHUCTEM.

CnocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJIHA U3
OCHOBHBIX 0COOEHHOCTEH KHUBBIX OpPraHU3MOB. JlenieHue
KJIETKH — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOKECHHS
opranusmoB. becrnionoe pasmHoxenue. Ilooson
IIPOLIECC U MOJIOBOE pa3MHOKeHHe. OTUI010TBOpEHHE,
ero 6uosnoruyeckoe 3HaueHue. [lonarue 06
WMHAUBUAYaJIbHOM (OHTOT€HE3), SMOPHOHAIILHOM
(sMOpuoOreHes) U MoCTIMOPHOHAIBHOM Pa3BUTHH.
NuauBuayanbHOE pa3BUTHE YEIOBEKA U €r0 BO3MOKHBIE
HapymeHus. O011e npeacTaBIeHus o
HACJIEICTBEHHOCTU ¥ U3MEHYMUBOCTH. ['eHeTnueckas
TEPMHHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH
HacsenoBaHus. HacienoBanue npru3HaKkoB y yeloBeKa.
ITosoBeie XxpomMocombl. CLIENIIIEHHOE C ITOJI0OM
HacsenoBanue. HacnenctBenHble 001€3HN YeNoBeKa, UX
OpUYHHBI U ipodunakTika. CoBpeMeHHbIe
IIpeJICTaBJICHUsI O TeHe U reHoMe. [ 'eHeTnyeckue
3aKOHOMEpPHOCTH n3MeHunBocTH. Kiaccuduxanus popm
M3MEHYUBOCTH.

BnusiHue MmyTareHoB Ha opraHusm uenoseka. [Ipenmer,
3aJlauM ¥ METOJIbI celeKuu. [ eneTnueckue
3aKOHOMEpHOCTH cenekuun. Yuenue H. M. Basunosa o
LEHTPax MHOroo0pa3us U MPOUCXOXKACHUSI KYIbTYPHBIX

P, T




pacteHuii. bBUOTeXHONOTHS, €€ JOCTUKEHNS,
MEPCTICKTHBBI PA3BUTHSL.

Jlemoncmpayuu

OOMEH BeIIeCTB U MPEBPAICHUS YHEPTUU B KIIETKE.
Jenenue kneTku (MuUTO3, Mei03). CriocoObl OECII0IOT0
pa3MHokeHus. OTUIOA0TBOPEHUE Y PACTCHUN U
JKUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpPraHU3MA.
HacnenctBenusie 60ne3Hu yenoBeka. Bnusnue
QIKOTOJIN3Ma, HAPKOMAaHUH, KypeHUs Ha
HacJeACTBeHHOCTh. MyTanuu. MoaudukaunoHHast
W3MEHUYUBOCTb. L[eHTpBI MHOTOOOpa3us u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUU.
HckyccTBennslit ot0op. MccnenoBanus B o01actu
OMOTEXHOJIOTHH.

19

Bun

DBOIIOLIMOHHASL TEOPUS U €€ POJIb B (POPMHUPOBAHUN
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
Bupn, ero kpurepun. Ilonynsanus kak CTpyKTypHas
€IMHULA BUa U 3BoiolMH. CHHTEeTHYeCKast TEOpHUs
sBosroniu (CTD). JIBrKyIne CUIlbl SBOJIOLNH B
cootBercTBuu ¢ CTD.

Pesynbrate! sBosonu. CoxpaneHre MHOT000pas3us
BUJIOB KaK OCHOBA YCTOMUYMBOr0 pa3BUTHs OMOC(hEpBI.
IIpyunHbl BEIMUpaHus BUAOB. bruosiornyeckuii mporpece
u Ouosornueckuil perpecc. ['MIoTe3bl MPOMCXOKACHUS
JKU3HU. Y CII0’)KHEHUE )KUBBIX OPraHU3MOB Ha 3eMJIe B
IIPOLIECCE IBOIOLUHU. AHTPOIIOTE€HE3 U €r0
3aKOHOMEpPHOCTH. Jloka3aTenbcTBa poJCTBa YEIOBEKa C
MJIEKONUTAIOIUMU >KUBOTHBIMH. DKOJIOTHYECKHE
(akTOpbI AaHTPOIIOT€HE3a: YCI0KHEHUE MOMYIISIIIMOHHOMN
CTPYKTYpBI BUJ1a, U3TOTOBJIEHUE OPYAUH TPya, IEPEXO]
oT

PacTUTEIBHOTO K CMEIIAaHHOMY THITY IUTAHUS,
HCIIOJIb30BaHue OTHs. [1osBII€eHNE MBICIIUTEIbHON
JESATEIIBHOCTH U WICHOPA3/I€IIbHON PEUH.
[TpoucxoxaeHne 4eI0BeuecKrx pac.

Llemoncmpayuu

Kpurepun Buna. [onynsauus — CTpyKTypHast e1TMHUIA
BHJIa, €AMHUIIA DBOIIOLUH. [[BHKYIIME CUIIBI DBOJIIOLIHH.
Bo3HuUKHOBEHHE U MHOT000pa3ue NpUCcrocoOIeHUl y
opranu3MoB. Penkue n ucuesaromue Buasl. JBrKymue
CuJIBI aHTpororenesa. [IpoucxoxaeHue yenoBeka u
4eJI0BEYECKHX Pac.

P, T
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DKOCUCTEMBI

[Tpeamer u 3a1a9n SKOJOTHH: YICHHE 00 dKOJIOTUIECKUX
dakTopax, yueHHe 0 COOOIIEeCTBaX OPraHU3MOB, YUCHHE
o buocdepe. komornueckue GakTopbl, 0COOEHHOCTH HX
BO3JICHCTBUS. DKOJIOTUYECKAsT XapaKTEPUCTHUKA BUIA.
[TonsiTue 06 skoornueckux cucreMax. Llenu nmutanus,
Tpoduueckre ypoBHHU. broreomenos kak 3kocucTemMa.
buocdepa — rmobanpHas skocucrema. Yuenue B. 1.
Bepnazckoro o 6uocdepe. Poib *KUBBIX OpraHu3MoB B
o6uocdepe. buomacca. buonoruuecknii kpyropopor (Ha

TP, KP




npuMepe KpyroBoporta yriepoja). OCHOBHbIE
HaIpaBIICHUS BO3CHCTBHS YeIOBEKa Ha Ouochepy.
Tpanchopmaiiys eCTeCTBEHHBIX HKOJIOTMYECKUX CUCTEM.
Oco0eHHOCTH arpo3KOCUCTEM (arpOLIEHO30B).
Jlemoncmpayuu

Okonoruyeckue (HakTopbl U X BIUSHUE HA OPTaHU3MBI.
MeXBH10BbIE OTHOUICHHUS: TAPA3UTU3M, XUIIHUYECTBO,
KOHKYPEHIIUs, CUMOHO03. SIpyCHOCTb pacTUTEILHOTO
coobmiectBa. Kpyrosoport yriepoaa B 6mocdepe.
3anoBEeHUKHU U 3aKa3HUKHU Poccuu.

Ipumeuanue: I1P- npakmuueckas paboma, JIP- rabopamoprnas paboma, T — mecmuposanue,
P — nanucanue pepepama, Y — ycmmuuwuii onpoc, KP — koumponvras paboma

2.4.4. Conepxxanue caMOCTOSITeIbHOM PadoThI
He npexycMmorpeHo

2.45. TlepeyeHb Y4YeOHO-METOIMYECKOr0 o0ecledeHUs] [Jisl CAMOCTOSITEIbHOH PadoThI
o0yuyauuxcst 1Mo JUCHHUIJINHE
He npeaxycMmorpeno



3. OBPA3OBATEJIBHBIE TEXHOJIOT' A

3.1. O6pa3oBaTesbHbIE TEXHOJOTHH ITPH MPOBEACHUH JIEKIU
No Tema Buael npumeHsaemMbIx § Koma-Bo
00pa3oBaTeNbHBIX TEXHOJIOTUH | Yac
1 2 3 4
OU3UKA
1 |Benenue. Mexannka HUKT-TexHomnorumu, 2
2 |OCHOBBI MOJIEKYJISIPHON (DU3UKH U TEPMOJUHAMUKH | [IpoOaeMHBbIe IEKIMH, JICKIHH- 2
3 |OCHOBBI AIIEKTPOIUHAMUKH BU3yaJlU3alliH, 2
4 KoneGaHHs ¥ BOJHBI MyJIbTUMEINIHBIC Ipe3eHTauny| 1
5 |DneMeHTH KBAaHTOBOM (DU3HKH. 1
XUMMUSI
6 Beenenune. OOmias 1 HEOPraHUYECKasT XUMHUSI 1
OCHOBHBIE HOHATHSA U 3aKOHBEI XMMHUH.
v [lepnonuueckuii 3akoH u [lepuoguyeckas cucrema 1
XUMHYECKUX 351eMeHTOB [[. 1. MenaeneeBa
8 |CtpoeHue BemecTBa 1
9 [Xumudeckue peakiuu HNKT-TexHomoruu, 1
10 Knagcn@mcaum HEOPTaHWYECKUX COeAMHECHUN U uX | [IpoOieMHbIe TeKIUY, JISKIIUN- 2
CBOMCTBa BU3YaIH3aIlH,
11 MeTtasmisl 1 HEMETAJUIBI MYyJIbTUMEIUUHBIC TPE3CHTAIINH| 2
Oprannueckas xumusi OCHOBHBIC TIOHSTHS
12 |oprannueckoi XMMUU U TEOPHSI CTPOCHHSI 2
OPraHNYEeCKUX COCIUHECHUI
13 [YrneBomopo/ibl U UX TPUPOIHBIC HCTOYHUKH 2
14 [Kucnoponmocoaepxaiife OpraHnuecKiue COeIuHEHUS 2
15 |AzoTCcoaeprkalire opraHnuecKrue COeTMHEHHS 2
BUOJIOT U
16 buonorus — COBOKYMHOCTh HayK O KUBOM MPUPOIBL. 2
MeTo1bI HAyYHOTO MMO3HAHUS B OMOIOTHH HUKT-TexHomornmu,
17 Knerka [IpoGneMHbIe JIEKIMH, TeKIun-| 2
18 |Opranusm BU3yallU3alliH, 2
19 Bun MYJIbTUMEININHBIC TTPE3CHTALINH 1
20 |9xocucTeMbl 1
Wroro no kypcy| 32
3.2. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU NP MPOBETEHNH MPAKTHYECKUX 3aAHATHH
No Tema Buner npumeHsieMbIx } Koi-Bo
00pa3oBaTeNbHBIX TEXHOJIOTHI | Yac
1 2 3 4
OU3UKA
1 Bsenenue. MexaHuka 4
2 |OCHOBBI MOJIEKYJISIPHOW (DU3UKH U TEPMOAHMHAMUKHI Tpazmumonnoe ceMunapeKoe 4
3 |OCHOBBI ANIEKTPOIMHAMUKH 3aHATHE, pasbop pereHus 4
4 |KoneOaHUSA ¥ BOJIHEI afad 2
5 |9neMeHTH KBaHTOBOM (DUBHKH. 2
XNUMUS
6 Beenenune. OOmias 1 HEOPraHUYECKasT XUMHUSI TpaguimonHoe ceMuHapCKoe 2

OCHOBHbBIC HOHATHS U 3aKOHBI XMMHUH.

3aHsATHE, Pa300p perIeHus




[Iepnonnueckuit 3akoH u llepuoauyeckas cucrema
xuMudeckux djaemeHToB 1. 1. MenneneeBa

Crtpoenue BeliecTBa

XuMudeckue p€aknuun

10

Kiaccudukanms HEOpraHMIeCKuX COSAMHEHUIN U UX
CBOMCTBA

11

MeTtaiuibl 1 HEMETAJUIBI

12

Oprannueckas xumusi OCHOBHBIC TTOHSTHS
OpPraHUYECKON XMMHUHU U TEOPHS CTPOSHUS
OpPTraHUYECKUX COCITUHCHHUM

13

YTIIeBOOPOABI U UX IIPUPOIHBIE HCTOUHUKHI

14

Kucnoponocoaepskaiyie opraHuuecKue COeJUHEHUS

15

A3OTCOI[€p)KaH_II/I€ OpPraHn4€CKUC COCANHCHUA

3aga4

BABAOINDNDN

SN

SN

S

BHOJIOI'UA

16

b1oJI0THs — COBOKYITHOCTh HAYK O JKMBOW IIPUPOJIBI.
MeTo1bl HayYyHOI'O II03HAaHUS B OMOJI0rUn

17

KieTka

18

Opranusm

19

Bun

20

OKOCHUCTEMEI

Tpa,Z[I/II_II/IOHHOS CCMHHApPCKOC

3aHsATHE, Pa300p peuieHus

3a1a4

NN R B

Hroro no kypcy




4. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI JTUCTIIAITJIMHBI

4.1. MaTepuaJIbHO-TeXHMYECKas1 0a3a, HEOOXOAUMAsA JIsl OCYIIeCTBIEeHHs 00Pa30BaATEIbHOI0
npoiecca no JMCUMIINHE

Crernuanu3upoBaHHasi MeOeb M CHCTEMbI XpaHEHHS (JI0CKA KJIACCHAsI, CTOJ M CTYII
YUUTEJIsA, CTOJIBI M CTYJIbSI YAICHHUECKHE, MKa(bI 711 XpaHSHHUS YICOHBIX TTOCOOUH, CUCTEMBI
XpaHeHus TabJIUII U TIJIaKaTOB);
TEXHUYECKHE CpeACcTBa 0OydYeHHs (pabodee MECTO yUUTENsl: KOMITBIOTEP YUUTEINsI, BUACOIIPOCKTOD,
3KpaH, jgureH3znonHoe 110);
JIEMOHCTPAIIMOHHBIE YUeOHO-HATJISTHBIC ITOCOOMS (KOMIUIEKTHI CTEHI0B, KOMILJIEKTHI Ta0JIHII,
MOPTPETHI BBIJAIONINXCS YUCHBIX ),
AJICKTPOHHBIE CPEJICTBA 00yUeHUs (KOMILJIEKTHI BUACO(PHUITHBMOB).

4.2. IlepeyeHb HEOOXOAMMOT0 POrPAMMHOI0 00ecredeHust

— Omnepanuonnas cucrema Microsoft Windows 10

— Iaker nporpamm Microsoft Office Professional Plus

— 7-zip GNULesser General Public License (cBo6ogHOE TpOrpaMMHOE 0O€cIieueHIEe, He
OTrpaHUYEeHO, OECCPOUYHO)

— MWurepner 6paysep Google Chrome (6ecrimatHoe mporpaMMHOe obecrieueHue, He
OTrpaHUYCHO, OECCPOYHO)

— K-Lite Codec Pack — ynuBepcanbHbIii HA00pP KOJICKOB (KOAUPOBIINKOB-ICKOAMPOBIIHUKOB) U
YTUIUT 7151 IPOCMOTpa U 00paboTku ayauo- u Buaeodaiinos (6ecmiaTHOE MPOrpaMMHOE
o0ecrieyeHre, He OrpaHuIeHO, OECCPOUHO)

— WinDjView — nporpamma jyist mpocMmoTtpa daiiios B popmare DJV u DjVu (cBobGoaHOE
porpaMMHOE 0OecrieueHUEe, HE OTPAaHHYCHO, OECCPOYHO)

— Foxit Reader — npukiagHoe mporpaMMHOE 00ecIieueH e sl TPOCMOTPA JIEKTPOHHBIX
nokyMeHTOB B ctannapte PDF (GecruiatHoe mporpaMMHoOe oOecrieueHre, He OrpaHudeHO,
OeccpovHO)



5. HEPEYEHDb OCHOBHOI\/I 1 JJONMOJIHUTEJBbHOM YYEEHOU JIUTEPATYPBI,
HEOBXOJIMNMOMU JJIA OCBOEHUA JTUCHUITJINHBI

5.1. OcHoBHasi JuTEpaTypa

1. Caenko, Onbra EprenseBna. EcrecTBo3Hanue : yuebHoe mocodue At UCIOb30BaHUS B
y4eOHOM TIporiecce 00pa3oBaTeNbHBIX yUpexkaeHHH, peanusytomux nporpammbsl CI1O / O. E. Caenko, T.
I1. Tpymmuna, O. B. ApyTioHsH. - 6-¢ u3na., crep. - Mocksa : KHOPVYC, 2018. - 364 c. : un. - (Cpennee
npodeccuoHalibHOE 00pazoBaHue). - bubauorp.: c. 363-364. - ISBN 978-5-406-06475-7

2. CmupnoBa, M. C. EcrtecTBo3HaHME : YYCOHHK U MIPAKTUKYM JUISl CPEIHEr0 MpodheCcCHOHAIBHOTO
obpazoBanus / M. C. CmupnoBa, M. B. Boponenko, T. M. CMupHoBa. — 2-¢ u3a. — Mockga :
N3narensctBo IOpaiit, 2022. — 330 ¢. — (IIpodeccuonanpHoe oopazoanue). — ISBN 978-5-534-
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6.METOJAUYECKHUE YKA3ZAHMUSA J1JI51 OBYUYAIOIIUXCAITIO
OCBOEHMIO JUCHUIIJIMHBI

VYuamuecss JUisl NOJHOLEHHOIO OCBOEHHUs ydyeOHoro kypca «EcTecTBO3HaHHE» JOJDKHBI
COCTABIISATh KOHCIIEKTHI KaK MPU MPOCITYIIMBAHUN €T0 TEOPETUYECKOH (JEKIIMOHHON) YacTH, TaKk U
IIPU NOJATOTOBKE K IPAKTUYECKUM 3aHATUAM. JKenaTenbHo, YTOObI KOHCIEKTHI JIEKLIUI U CEMUHAPOB
3alUCBIBAINCH B JIOTUYECKOW TOCIIEOBATEIbHOCTH HM3YYCHHsI Kypca M COACPKAINCh B OIHOM
TeTpaau. JTo obecrneyut 0ojiee MONHYIO HMOATOTOBKY KaK K TEKYUIMM Y4E€OHBIM 3aHATHSAM, Tak U
CECCUOHHOMY KOHTPOJIIO 3HAaHUM.

CamocrostenpHass  pa0oTa  ydamumxcst — SIBJIsSETCS — BakHeHmed ¢opmol  yueOHO-
[O3HaBaTelIbHOro Ipouecca. lLlenp 3amaHuil A CaMOCTOSTENBHOW pabOThl — 3aKpenuTb U
paclIMpUTh 3HAHUS, YMEHMs, HaBBIKM, NPUOOPETEHHbIE B pPE3yJbTaTe H3y4CHMs AUCLUILIMHBI;
OBJIAJIETh YMEHHMEM HCIIOJIb30BaTh IIOJYYCHHbIE 3HAHUS B NPAKTUYECKOH paboTe; MOIy4YHUTh
NIEPBUYHbBIE HABBIKU NMPO(HECCUOHAIBHON JESTEIbHOCTH.

¢dbongamu 6UOIMOTEK M CIIPaBOYHO-OMOIMOTpaPUUECKUMH U3JaHUSMHU.

3ajaHus A0 CaMOCTOATENbHOM paboThl  BBINOJHSKOTCS B INHUCBMEHHOM BHJE BO
BHEAyAUTOpHOE BpeMs. Pabora 1MomKHA HOCHUTH TBOPYECKHH XapakTep, IpU €€ OIECHKE
IIperoiaBaTeslb B MEPBYI0 OYepe]b OLEHHBAET OOOCHOBAHHOCTh M OPUTMHAJIBHOCTH BBIBOJIOB. B
IMUCbMEHHOW paboTe 1Mo TeMe 3aJaHus ydalluiics J0JDKEH MOJHO U BCECTOPOHHE PACCMOTPETH BCE
acIeKTbl TEMbl, YEeTKO CPOPMYJIHUPOBaTh U apryMEHTUPOBATh CBOIO IMO3UIMIO IO MCCIETYyEeMbIM
BOMpocaM. BrIOOp KOHKPETHOTO 33aHus U1l CAMOCTOSTENIbHOW pabOoThI MPOBOAUT IPENO/IaBaTEb,
BEAYIINH NPAaKTUYECKHUE 3aHATHS B COOTBETCTBUU C NIEPEYHEM, YKA3aHHBIM B IIJIaHAX NMPAKTHYECKUX
3aHATHUH.

Obwue npasuna bINOIHEHUSI NUCLMEHHBIX pabom

Ha mepBoM 3aHATHUU CTYIEHTHI AOJKHBI OBITH MPOMH(POPMHUPOBAHBI O HEOOXOAMMOCTH
COOJIIOJICHUSI HOPM aKaJIeMHUYECKOW 3TUKM M aBTOPCKUX MpaB B Xojae oOydeHus. B wactHoCTH,
MPEJOCTABIIAIOTCS CBEICHUS:

- oOutast uHGopmanus 00 aBTOPCKUX MPaBax;

— IpaBUJIa HUTHPOBAHUS;

- npaBuiIa OPOPMIICHHSI CCHUIOK;

Bce nMeronuecs: B TEKCTE CHOCKH TIIATEIBHO BBIBEPSIOTCS i CHAOXKAIOTCS «apecamm.

HenonycTrMo BKITIOUaTh B CBOIO PadOTY BBICPKKH U3 pabOT APYrHX aBTOPOB O€3 yKazaHUs
Ha 3TO, NePeCcKa3bIBaTh YyXyl0 paboTy OJIM3KO K TEKCTY 0€3 OTCBUIKM K Hell, HCTI0Ib30BaTh UyXKHe
uaen 0e3 ykasaHMsl EPBOMCTOYHUKOB (3TO KacaeTcs W MH(OpMaluu, HaijieHHoW B VHTepHeTe).
Bce cnyyan nmaruara g0KHBI ObITh HCKITFOUEHBI.

CIucoK HUCTONBb30BaHHON JUTEPATyphl JOJDKEH BKIIOYATh BCE MCTOYHUKM HHGOpMAIHH,
U3yYyeHHbIE M MPOpabOTaHHBIE CTYJEHTOM B IPOLIECCE BBINOJHEHHUS pabOThl, U JTOJDKEH OBITH
cocraBieH B coorBerctBuH ¢ ['OCT P. 7.0.5-2008 «bubmmorpaduueckas cceuika. OOmime
TpeOOBaHUS U MTPaBUIIa.

Tpebosanus k nanucanuro peghepama

Pedepar mo naHHOMY Kypcy SBISIETCS OJJHUM W3 METOIOB OPTaHU3AI[MH CaMOCTOSTEIBHOM
paboThI.

Tembl peepaToB SBISIOTCS JONOTHUTEIBHBIM MAaTEPHUATIOM TS H3yUCHHUS TaHHON
JTMCUUIUIMHBL PedepaT onieHnBaeTcs B 0luH Oalljl B OIIEHKE UTOT0 K3aMeHa

Pedepar nomkeH ObITH HOATOTOBJIEH COTIACHO TEME, NPEAIOKEHHON MperoiaBaTesieM.
JlomycKkaeTcsi caMOCTOSTENBHBIN BEIOOpP TEMBI pedepara, HO 10 COTIACOBAHHIO C TIPENOIaBaTEIICM.

Jlns HanucaHus pedeparta CTYAECHT CaMOCTOATENbHO MOJOMPAET UCTOUYHUKU HMH(pOpMaIUu
10 BBIOpAaHHOM TeMe (JuTepaTypa yuebHas, nepruoauueckas 1 IHTepHeT-pecypchl)

Oo6mwem pedepara — He menee 10 cTpanun popmata A 4.

Pedepar nomxkeHn uMeTh (TUTYJIBHBIN JIHCT, COACpIKAaHWE, TEKCT JOJDKEH OBITh pa3OUT Ha
paszensl, COTIacHO COJIEP>KaHMIO, 3aKIII0YEHHE, CITUCOK JIMTEPAaTyphl HE MEHEEe 5 HCTOYHHUKOB)

OO6cyxaenue TeM pedepaToB MPOBOAUTCS HA TEX MPAKTUUECKUX 3aHATHUAXK, 0 KOTOPBIM OHU
pacripeniesieHbl. JTO SIBIISETCS 00s13aTeNbHBIM TpeboBaHHeM. B ciydyae He mpenocTaBlieHHUs



pedepara coriacHo ycTaHOBIEHHOMY Tpaduky (0e3 yBaKUTENbHOW MPUYMHBI), ydamuiicss o0s3aH
MOJITOTOBUTH HOBBIN pedepar.

Nudopmanus mo pedepary He moipkHa npebimath 10 mMuHyT. BplcTynaromuid mgoimkeH
MOJITOTOBUTH KPAaTKUE BBIBOJIBI IO TeMe pedepara At KOHCIIEKTUPOBAHHS.

Cnaua pedepara nmpenoiaBarento o0s3aTenbHa.

7. OHEHOYHBIE CPEJICTBA JJISA KOHTPOJISAA YCIIEBAEMOCTH

7.1. Ilaciopt (poHIa OLEHOYHBIX CPEICTB
He npenycmotpeno.

7.2 Kpurepun oneHKH 3HAHU I

KoHTponb ¥ oOIeHKa pe3yabTaTOB OCBOCHUS YUEOHOM IUCIMILIMHBI OCYHIECTBISECTCS
IIperoiaBaTesieM B IIpoliecce MPOBEACHUS TPAKTUYECKUX padoT, TECTUPOBAHUs, COOECEA0BaHUS 10
pe3yabTaTaM BBIOJHEHHS Ja00paTOpHBIX padoT, a TaKXKe pEeIIeHUs 3a7ad, COCTaBICHHUS pabodnx
TaOJMUI] W TOATOTOBKM COOOLICHMH K YPOKY. 3HaHUS CTYICHTOB Ha MPAKTUUYECKUX 3aHATHIX
OLICHUBAIOTCSI OTMETKAMHU «OTIUYHOY», «XOPOIIO», «yIOBIECTBOPUTEIBHO» H
«HEYIOBJIETBOPUTEIILHO».

Onenka 5, «OTJIMYHO» BBICTABIISIETCS, KOI'/Ia CTYJ/IEHb MOKA3bIBAET IIyOOKOE BCECTOPOHHEE
3HaHUe pa3jiesa JUCHMIIMHBI, 0083aTeIbHOM U JOIOIHUTEIBHOM JIUTEPATyphl, apIYMEHTUPOBAHO U
JIOTUYECKH CTPOMHO H3JIaraeT MaTepuall, MOXKET NPUMEHITh 3HAHUs Ul AHAIW3a KOHKPETHBIX
CUTyaLuil.

Onenka 4, «X0opoI110» CTaBUTCS MIPU TBEPABIX 3HAHUX pa3jielia JUCUUILINHBI, 0053aTeIbHOM
JUTEPATyphl, 3HAKOMCTBE C JOIOJHUTEIBHON JUTEPATypOH, apryMEHTHUPOBAHHOM H3JI0KCHUU
Marepuana, YMEHUH IPUMEHHUTH 3HAHUS JUIsl AHAJIN3a KOHKPETHBIX CUTYyalUi.

Onenka 3, «yIOBJIETBOPHUTEIbHO» CTaBUTCS, KOTJa CTYJEHT B OCHOBHOM 3HAeT pazfell
JUCLUIIIIMHBL, MOXKET IIPAKTUYECKU IPUMEHNUTH CBOU 3HAHMSL.

Onenka 2, «HEyIOBJICTBOPHUTEIbHO» CTaBUTCSA, KOIJA CTYAEGHT HE OCBOMJI OCHOBHOI'O
coJiepKaHus IpeaMeTa U ¢1abo 3HAeT U3ydaeMbli pa3aes AUCUUILINHBL.

7.3. OneHovHbIe cpeacrea IJid NpoOBECACHUSA TeKleleﬁ aTTeCTalluv
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Pedepator Kountponb OueHka OLieHKa HaBBIKOB OueHka Tembl
3HaHUH 110 YMEHUS paboTHI C CIOCOOHOCTH K | pedepaToB
ONpENICJICHHBl | Pa3IU4aTh JIUTEPATYPHBIMU CaMOCTOSTENLHO | IPUIAraroTCs
M IpoOJieMaM | KOHKPETHbIE | UCTOYHHKAMHU i pabote u
TIOHSTHUS aHaJIu3y
JTUTEPATYPHBIX
HWCTOYHHKOB
[IpakTnueck | Cmbicn OmnuceBate 1 | HaBbikamu: Onenka Temsl pabot
ne TTOHSTHIA: OOBSACHSITH OTIHCaHUS U crocobHOCTH MIPUIIAral0TCs
(J1abopaToOpH | €CTECTBEHHOH | €CTECTBEHHOHA | OOBSCHEHHMS OTICPAaTUBHO U
bie) pabOTHl | ay4HOE YYHBIE €CTECTBEHHOHAYYHBIX | KQU€CTBEHHO
SIBIICHUE, SIBIICHUS U SIBTICHUU U CBOMCTB peuaTh
THIIOTE3A, CBOMCTBA TEII: | TEN: IBIDKCHUE MTOCTaBJICHHBIC




3aKOH, TEOPHUS,
BEIIECTBO,
B3aNMOJICHCTB
ue,
AIIEKTPOMAarHH
THOE I10JIE,
BOJIHA, )OTOH,
aToM, aTOMHOE
S7po,
MOHHU3HUPYFOII
W€ VB3ITYYCHUS,
IJIAHETA,
3B€3/1a,
rajlaKTHKa,
Bcenennas;
9KOJIOTHYECK
K€ aCIIeKThI
HCIIOJIb30BaH
us
YTIEBOOPOT
HOTO CBIPBSI.
3Hanne
CTPOECHUS
KJICTOK,
OCHOBHBIX
croco0oB
Pa3MHOXKEHUS
OpraHU3MOB,
cTagui
OHTOIreHe3a
Ha TIpuUMepe
YyeJIoBEKa,
MIPUYHH,
BBI3BLIBAIOIINX
HapYyIICHUS B
pa3BUTUU
OpTaHu3MOB.
3HaHue
cocrasa,
CTPOCHUS
oomux
CBOMCTB
BaKHEHIITHX
KJIacCOB
HEOpraHudec
KUX U
OpPTaHHYECKU
X
COCIMHEHHIA,
HCKYCCTBEHH
BIX U
CHHTETHYECK
X
MTOJIIMEPOB.
CMBICII
€CTECTBEHHOH
ay4YHBIX

JBWKCHUE
HeOECHBIX TeJ
74
WCKYCCTBEHHBI
X CIIyTHHKOB
3emiu;
CBOMCTBa
rasos,
JKHJIKOCTEH 1
TBEPHBIX TEIT;
ANIEKTPOMArHU
THYIO
WHAYKIINIO,
pacnpocTpane
HHE
AIIEKTPOMAarHA
THBIX BOJIH;
BOJIHOBEIE
CBOMCTBa
CBETA;
U3JTy4YCHHUE U
MOTJIOIIEHHE
CBETa aTOMOM;
hotoaddexr;
VYcranapiauBa
Th
3aBHCUMOCTE
CBOMCTB
XAMHYECKUX
BEIIECTB OT
CTPOCHHUS
aTOMOB
o0Opa3yromux
X
XUMMYECKHAX
3JIEMEHTOB.
OOBICHITH
3aBHCHUMOCTE
CBOMCTB
BEIIECTB OT
X COCTaBa U
CTPOCHHUS
KpUCTAIITHYE
CKHUX
PEIIETOK.
OOBIACHITE
XUMHYECKHE
SIBIIEHUS,
IIPOUCX OIS
ve B Ipupoje,
OBITY U Ha
MIPOU3BOJICTBE
. OuenuBath
BIIMSTHTE
XAMHYECKOTO
3arpsI3HEHUS
OKpYy>Karomen

HeOECHBIX TeJI U
HMCKYCCTBEHHBIX
CITyTHHUKOB 3eMJIH;
CBOJICTBA r'a3oB,
JKHAJIKOCTEH 1
TBEPIBIX TEIT;
ANEKTPOMArHUTHYIO
WHIYKIIHUIO,
pacrpocTpaHeHHE
ANIEKTPOMArHATHBIX
BOJIH; BOJTHOBBIE
CBOMCTBA CBETA;
W3ITy9IeHre U
MOTJIOILIEHUE CBETA
aTOMOM,;
dhoToapdexr;
YcranopneHHs
3aBUCHUMOCTH
CBOMCTB
XHUMHYECKHAX
BEIIIECTB OT
CTPOEHWSI aTOMOB
00pa3yromux ux
XUMHYECKUX
3JIEMEHTOB.
OOBsicHEHUS
3aBUCHUMOCTH
CBOWCTB BENIECTB OT
HX COCTaBa U
CTpOEHUS
KPUCTAJUTHYECKUX
PEIIeTOoK.
OOBsiICHEHUS
XUMHYECKUX
SIBJICHUH,
MTPOUCXOSIIUX B
MpHUpo/ie, OBITY U Ha
MIPOU3BOJICTBE.
OneHuBaHUs
BJIMSTHHS
XUMHYECKOTO
3arpsi3HCHHMSI
OKpY>Karolen
Cpelibl Ha OPTaHu3M
YeJIOBeKa U pyrue
JKUBBIC OpTaHU3MBI;
aHanmM3a u
OIlCHUBAHUS
Pa3IMYHBIX TUTIOTE3
MTPOUCXOXKICHUS
JKM3HM Ha 3eMIIe;
MIPOBECHHMS
OITUCAaHMS 0co0ei
OJIHOTO BMJIA I10
MOP(}OIOTUIECKOMY
KPUTEPHIO.
OTJIM4Ks TUITOTESEI

Ha
MPAKTUIECKUX U
71ab0opaTOPHBIX
paboTax 3agauu
u
apryMEHTHUPOBA
Th PE3yIbTATHI




3aKOHOB
KJIACCUYECKOMN
MEXaHHUKH,
BCEMHUPHOTO
TATOTCHWSI,
COXpaHEHUs
SHEPTUU
UMITYJIBCA U
AIIEKTPUIECKO
TO 3apsia,
TEpPMOTUHAMU
KW,
ANIEKTPOMArHH
THOM
WHIYKIIUH,
(ororddekra;
KOJIMYECTBCHH
BIX 3aKOHOB
XUMUHN
Ilepuoanueck
W 3aKOH
JI..Mennene
eBa

BKJIAJT
POCCHIICKHX U
3apyOeKHBIX
YY€HBIX,
OKa3aBIIINX
HanOoJIbIIICEe
BIIMSTHVIC Ha
pasBUTHE
©CTEeCTBO3HAH
us

Cpelbl Ha
OpraHu3M
yeJIoBeKa 1
JIpyTue
JKUBBIE
OpTaHU3ME;
aHATU3UPOBAT
b U
OLIEHUBATh
pa3InIHBIC
TUTIOTE3EI
TIPOVCXOXKICH
M1 )KU3HU Ha
3emire;
MTPOBOJIUTH
OIlMCaHue
ocobeit
OJHOT'O BHJIa
1o
Mopdoormue
CKOMY
KpHUTEPHIO.
OTanyaTh
THITOTE3EI OT
Hay4YHBIX
TEOPHUIA.
Henate
BBIBOJIBI HA
OCHOBE
AKCTIEPHIMEHTA
JIBHBIX
JIaHHBIX.
[IpuBoauts
MIPUMEPBHI,
MTOKA3EIBAIOIIH
€, 4TO:
HaOJIFOICHUS U
IKCIIEPUMEHT
SIBJISIIOTCS
OCHOBOM TS
BBIIBIKEHUS
THUIIOTE3 U
TEOpHU,
MO3BOJISIOT
[IPOBEPHUTH
HCTUHHOCTH
TEOPETUUYECKHU
X BBIBOJIOB;
€CTECTBEHHOHA
y4Has TeOpHS
JlaeT
BO3MOXKHOCTB
OOBSACHATH
HW3BECTHEBIE
SIBJICHUS

TIPUPOJIBI 1
Hay4YHbIC

OT Hay4YHBIX TEOPHIL.
Jlenatb BBIBOIBI HA
OCHOBE
AKCTIEPUMEHTATBHBIX
JaHHBIX.
[IpuBouTH
MIPUMEDHI,
ITOKa3bIBAIOIIHE, UTO:
HaOJIroIeHNs 1
AKCIIEPUMEHT
SIBJISIFOTCSI OCHOBOM
JI71S1 BBIIBYDKEHHS
TUIIOTE3 U TEOpUH,
IMO3BOJIIIOT
MIPOBEPUTH
HCTUHHOCTH
TEOPETHUECKHUX
BBIBOJIOB;
€CTEeCTBEHHOHAYYHAsI
TEOpus JaeT
BO3MOKHOCTb
00BACHATH
HM3BECTHBIE SBJICHHUS
MIPUPOJIBI M HAYYHBIC
(baxTl,
Tpe/ICKa3bIBATH EIIle
HEU3BECTHBIC
SIBJICHUS




(hakThI,

IpEICKa3bIBAT

b eI1e

HEM3BECTHBIE

SABJICHUS
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TOHSATHS KOHKPETHBIX OTBEYaTh Ha
TIOHATUIH MOCTaBJICHHBIE
BONPOCHI

IIpumepHbIe TECTOBBIE 3aIAHUS
Pasznen 1. buosorus
1. llpoyecc uHOuBUIYATLHO20 PA3BUMUSL OP2AHUZMA - IO:
a) OHTOTEHE3
b) MHTO3
C) aMHTO3
d) Meiio3
2. Tkanvio naszvieaom:
a) KOXKHILY JIyKa
b) IPYIIITY KJIETOK, CXOJHBIX 10 CTPOCHHUIO U BBIMIOJHAIOIINX OMPEICICHHYIO (QYHKITUFO
C) MSKOTB ATOJIBI
d) CKHOKY apOy3a
3. Benku - buonoeuueckue noaumepvl, MOHOMEPAMU KOMOPbIX AGISAIOMCL:
a) KHPBI
b) (bepMeHTbI
C) AMHHOKHUCIIOTHI
d) YTJIEBOJIBI
Pa3nen 2 ®usuka
1. [lepemewsenue mouxu - 5mo
a) JUTHHA TPACKTOPUH
b) BEKTOP, COCTUHSIONINN HAYaIbHOE U KOHEYHOE MOJIOKEHHE TOYKU
C) JIMHUS, TI0 KOTOPOH BHIKETCS TEJIO
2. Pasnomeproe npsamoaunetinoe 08UlCeHUe — 3Mmo
a) JIBH>KeHue, TIPH KOTOPOM TEJIO 3a OJHO U TO YK€ BPeMsI MMPOXOAUT OJNHAKOBOE PaCCTOSHUE,
a €ro CKOpOCTh ITOCTOSIHHA U TPAEKTOPHS TIpsiMast
b) JBIDKCHUE, TP KOTOPOM TPACKTOPHS MPsiMasi, a CKOPOCTh TeJa 3a OJIMHAKOBOE BpeMsI

MCHACTCA OJMHAKOBO

i Sanuwume d)ODMVJZV 3asucumocmu KOODauHambl om epemeru ons CAYYaA pa6HOMEPHO20
I’ll)ﬂMOJZuH@IZHOZO 08UdICCHUSA

i Ycrkopenue npu I’ID}ZMOJZMHEZZHOM O0BUINCEHUU mo4Ku, eciu MOOV]Zb €e CKopocmu yeeiudueaenicA,

HanpaeierHo

a) TyJia e, KyJa i CKOPOCTh
b) MIPOTHBOIOIOXHO CKOPOCTH
C) PaBHO HYIIO

Paznen 3 Xumusl.

1. Kak naszwvlearomcs eewecmea 8 coCmas KOMopulx 6X00Um 064 XUMUYECKUX DJIeMeHmd, OOUH U3
KOMOPbIX KUCTIOPOO.

a. Oxkcuasl

b. Kucmorsl

c. OcHosanus




d. Comu

2. Kak naswiearomcs peakyuu, npoOmeKarouue ¢ 8bloeieHueM menia?
a) DHTOAECpPMHUYECKHE

b) Mesoaepmuueckue

C) DK30TepMHYECKUE

d) MerarepMuueckue

3.  na kaxux op2anuyeckux coeounenull xapakmepra oowas popmyara CnHn?
a) AJIKaHbBI

b) AunkeHsr

C) AJKaaueHsl

d) Apenst

IpumMepHbIe BONPOCHI JIsl YCTHOTO 0Npoca (KOHTPOJIbHBIX pador):

Pasznea 1 buoaorus

1. Opranuyeckue BellecTBa PACTUTENbHOM KIETKH, 10Ka3aTeIbCTBA UX HAIMYMS B PACTCHUH.
2.Buramunbl, pepMEHTHI 1 TOPMOHBI U MX POJIb B Opranu3me. HapymeHus npu ux He0CTaTke u
U30BITKE.

3. IlpokapuoTndeckne OpraHu3Mbl U UX POJIb B OMOIICHO3aX.

Paznen 2 ®usuka.

1. Yro Takoe cuiia TpeHUs?

2. OT 4ero 3aBUCHUT CHJIA TPCHHS?

3. Uto Takoe ko3 huueHt TpeHus?

4. bynet 11 0AMHAKOBBIM KO3()(DULUEHT TPeHUs JUIs pa3HbIX TOBEPXHOCTEH?

Paznea 3 Xumus

1. Yro muzyuaer xumus? KakoBo ee 3HaueHue?

2. Uto Ha3BIBACTCS, XUMUYECKUM DJIEMEHTOM?

3. Uem oTnuyaeTcs XMMUYECKHH 3JIEMEHT OT BelecTBa?

4. Yro HasbIBaercs, ajutorponuei? [lpusenure npumepsl.

IIpuMepHbIe BONPOCHI AJ151 KOHTPOJISA CAMOCTOSATEIbHOI padoThI:

1. Metpomnorus B mpodeccuu

2 ®usuka B mpodeccuu (3HaueHre GU3NKU IPU OCBOSHUH MTPOdeccun)

3. IlorpemHocty u3MepeHUH

4. CKOpOCTH B IPUPOJE U TEXHUKE.

5. N'anuneo 'anuneit — ocHOBaTeIb TOYHOI'O €CTECTBO3HAHUS

6. 3HaueHue oTKpbITHi ["anumes

7. Ucaak HproTOH — co3naTenb KJIaCCHYECKON (GU3HKU

8. Cuuibl B IpUpOie U TEXHUKE

9.V1bTpa3ByK U €ro UCIOJIH30BAHNE B MEUIIMHE M TEXHUKE

10.PannoakTHBHBIE U3TYYEHUS U UX BO3JIEHCTBUE HA )KUBbIE OPraHU3MBbI
Ilo xumuu

1.Baxxnelme cCOeIMHEHUS] METAIIJIOB M HEMETAJIOB B IPUPOJE U XO3SHCTBEHHON AEATEIbHOCTH
YelioBeKa

2. IIpupoHbIE UCTOYHUKH YTIIEBOAOPOOB

3. BaxkHeiimue coeiMHEHUS] METAJJIOB M HEMETAJUIOB B MPUPOJIE U XO35IMCTBEHHOM /1€ATEIbHOCTH
YelioBeKa

4. Kpucrayuinyeckue petieTk BEIeCTB ¢ pa3IMUYHbIMU BUIaMU XUMHUECKON CBS3U

5. Pounb B KJI€TKE HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB
I1o 6uonozuu

1.Bupycbl — Bo30ynuTenu HHMEKIHMOHHBIX 3a00IeBaHHMI

2.Bupyc nmmyHnoaedunuta yenoseka (BUY). Ipopunaxtiuka BUY-undexunn

3. 'eHeTnyeckue 3aKOHOMEPHOCTH CENEKLINN

4.Yuenue H.W. BaBuiosa o eHTpax MHOT000Opa3us U MPOUCXOXKIEHUS KYIbTYPHBIX PaCTEHUN



5.I'unore3bl NPOUCXOKACHUS KUZHU
6.1 mo0anpHBIC M3MEHEHUs B Onocdepe 1o BIMSHUEM eI TSIIBHOCTH YEIOBEKa

7.4. OueHOYHbIE CPEICTB JJIsl MPOBeIeHUsI MPOMEKYTOUHOH aTTecTallun
[IpomexxyTouHas aTTecTamus

®opma [IpakTrueckuit JInuHble KauecTBa Tpunveper
aTTecTaluu 3nanns Ymenust OTIBIT (BIIAJICTH) oOyJaromerocs OUCHOTHBIX
CpEACTB
DKx3amed Kontpoinb Orenka O1LieHKa HABLIKOB OreHka Bonpocsr:
3HAHMS YMEHHUS JIOTUYECKOI0 CIIOCOOHOCTH MIPHITAraloTCS
0a30BBIX IOHHUMATh COIIOCTAaBJIEHUS U TPaMOTHO ¥ YETKO
MOJIOXKEHUH | CIIEHATBHYIO XapaKTePUCTUKHI u3NaraTh MaTepuan
B o0yracTu TEPMHUHOJIOTHIO | 00BEKTOB
ecrecTtBo3Ha | OrleHKa O11eHKa HAaBEIKOB Onenka 3amaun
HUS yYMEHUS JIOTHYECKOI0 CIIOCOOHOCTH MIPUIIATal0TCS
pemratpb MBIIUICHAS TTPH TPaMOTHO M YETKO
THIIOBBIE pelieHny 3a1a4 B H3J1araTh X0
3a7a44 B obnact pelieHus 3a1ad B
obmactu npodeccuoHanpHO | obnacTu
npodeccuoHan | i AeITeIbHOCTH npoQecCHOHATEHO
bHOM U 1esITeIbHOCTH U
JIeSITeJIbHOCTH apryMEHTUPOBATH
pe3yabTaThl

7.4.1. IlpuMepHBbIe BONIPOCHI AJ1s1 IPOBeIeHNs IPOMEeKYTOYHOM aTTecTanum (aud. 3a4er)
Mexanunyeckoe nBu:xeHue. MarepuanbHas Touka. Teno orcuera.
Tpaekropus. [1yte. Ilepemenienne. CKkopocTb.

1.
2.
3.

MPSMOJIMHEMHOE IBUKEHUE.

4.

16.
POCHI.
17.

PaBHOYCKopeHHOG

MPSAMOJIMHEHHOE

JABHMIXXCHUC.

Yckopenue.

PaBHO3amenieHHOE

CBobosHOe najieHue Ten. Y CKOpeHrne CBOOOHOro najieHus. BausHue yckopeHuit Ha xKuBbIe
OpraHU3MBI.
PaBHOMEpHOE IBMKEHHUE IO OKPYKHOCTH M €0 Xapakrepuctuku. [lepuos.
VYrioBas CKOpocTh. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.
OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHUs. CII0KeHHE CKOPOCTEH.
[TpuHumn naepunn. 3akoHsl HeroToHa.
JIBr>KeHue Tena 1MoJ| IeMCTBUEM HECKOIbKUX cuil. ClIoKEeHUE BEKTOPOB.
Nmnynec Tena. 3aMKHyTasi CHCTEMA. 3aKOH COXPAaHEHUsS UMITYJIbCA.
Bbpoynosckoe nsuxenue. Audpdysus. Juddysus B xxusoii npupose.
Pa3mepsl n maccsl Mosiekyi u atoMoB. [locTostHHast ABoraznpo. MaeanpHelii ras.
Tepmonnnamuueckue napamerpsl. JlaBnenue rasza. Jlapnenue arMmocgepsl.
Temneparypa. TepmoauHamuueckas mkana KenpBrHa.
TemneparypHas mkana L{enpscust MeAMUUHCKAN TEPMOMETP.
Boasnoit map B armocdepe. AGComoTHAs U OTHOCUTENbHAs BJIAXHOCTh BO3AyXa. Touka

[Tpubopsl uisi ompeaeneHUs BIAXHOCTH BO3ayxa. | MrMeHWYeckoe 3Hau€HUE BIIAKHOCTHU
BO3/yXa.
XapakTepruCcTUKA KUJIKOTO COCTOSIHUS BEUIECTBA. BIMKHUN MOPAIOK.
CwmauuBanmne. Kanumisipaocts. Kamunmnsipasie siBeHUS B OBITY, IPHPOJE, OpPraHU3ME

Kpucrannuueckue u amopdusie tena. Kpucramnorpadus.

18.

19.

YeJI0BEKa.

20.

21.  llepuonuueckuii 3akoH [I.11. Menneneena
22.  Kpucrammmieckne penieTku

23.  VonHas XxumMHueckas CBs3b




24, KoBaneHTHas moysipHasi 1 HEMOJISIPHASI XUMUIECKAst CBSA3b
25.  ArperarHble COCTOSIHHS BEIIIECTBa

26. VYTI1eBOI0POIBI

27. Kunkue BemecrBa. Hed b

28.  Teepnoe cocTosiHue BeniecTBa. JKuakue KpucTasibl

29. Kinaccudukanms HeopraHm4ecKux BEIIeCTB

30. Teopust XuMU4ECKOTO CTPOEHUS OpraHndyeckux coenquHeHuii A.M. bytneposa
31.  Tlomumepsr

32.  CwmecH BeUIeCTB, MX COCTAaB U CIIOCOOBI pa3IeIeHUs

33.  JlucmiepcHble cUCTEMBI

34.  XuMHUYECKHE PeaKIMH U UX Kiaccupukanus

35. CKOpOCTh XUMHYECKOUN peaKIuu

36.  OOpaTHMble XMMUYECKHE PEaKIIMi U XUMHUECKOE PABHOBECHE
37.  OKUCAUTENHbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU.

38.  Xumudeckne UCTOYHUKHU TOKA

39. DnekTponus

40.  IlpenenbHble U HENPEAEIbHBIE YTIEBOAOPOIbI

41.  T'eHeruka 4yemoBeKa

42.  Cucrema KpoBOOOpalIeHHUS YETIOBEKA

43.  BpaenuTenbHas CUCTEMa YeJIOBEKa

44, JpIxaTenbHas cUCTEMA YEJIOBEKA

45.  3peHue u ciyx yenoBeKa

46.  Bopmblii 6anaHc 1 GyHKINU BOJBI B OPTaHU3ME YEJIOBEKa

47.  Buramunbel. bone3nu, 0OycClOBIEHHbIE BUTAMUHHOW HEIOCTATOYHOCTHIO WM HX
M30BITOYHOCTHIO

48.  T'opmonsl. Kaccudukarus u cCBOMCTBa TOPMOHOB

49.  ®akTOpHI BIHAIONINE HA COCTOSHHUE 3/I0POBbS

50. Hacnencrsenusie 3a001eBaHus

7.4.2. IlpuMepHbIe 321241 /15 IPOBe/IeHUs IIPOMEKYTOYHOM aTTecTanuuu

1) KakoBa eCTKOCTb MPYXKHUHBI, eciii rpy3 Maccoii 10 kr pactsaruBaer npyxuny Ha 10 cm.

1000H/m

2) Kako# rpy3 HyKHO TOABECUTH K TpyxuHe kEcTKocThio 1000H/M, 4TOOBI pacTsIHYyThH e
Ha 20 cMm.

3) I'py3 Maccoii 3 Kr pacTaruBaet npyKuHy Ha 5 cM. Kakum 10mkeH ObITh TPy3, KOTOPBIi
pacTsHeT NPYXHUHY Ha 8cM.

[Tpumepsl 3a1a4 1 BOIPOCOB K KOHTPOJIBHOI paboTe o XUMUU

1) VkaxxuTe, Kakoe BEIIECTBO SBJISETCS OKUCIUTEIEM, KAKOE BOCCTAHOBHUTEIIEM:
Cu + HNOs = Cu (NO3)2 + NO + H20  onpenenure k03 HUIHEHTH METOIOM 3JIEKTPOHHOTO
OanaHca

2) YkaxuTe, KaKoe BELIECTBO SBIISETCS OKHCIUTENIEM, KAKOE BOCCTAHOBUTEIIEM:
NHs + Bro = N2 + NH4Br onpenenure koaduriueHTsr METO0M 2JEKTPOHHOTO OajaHca

3) Hamuimute ypaBHEHHE MPOTEKAMOIICH PEAKI[H B MOJICKYISIPHOM M HOHHO-MOJIEKYJISIPHOM
Buzie. O0bsicHUTE IOYeMy oHa npoTekaeT? KapOoHart kanus + rupokcun 6apus

4) Kakoli THIT KOBAJIEHTHOW CBSI3U — MOJIAPHAS WJIM HETOJISIPHAS — B MOJICKYJIaX CIEAYHOIIUX

BemectB? CO2, H2O, H2S, Cl;07, PCls? K aromam, KakuX DJIEMEHTOB CMEIIAIOTCA OOIIHE
JJIEKTPOHHBIE MAphl B 3TUX MOJIEKyax?

8. JOIMOJIHUTEJIBHOE OBECIIEYEHHUE JUCIUIIJINHbI

IIpunoxkenne 1. Kparkuii KOHCNEKT JIeKIMOHHBIX 3aHATHIA
Hoepuas u mepmosioepuas snepeemuKa



SInepHbIll peakTop — YCTPOMCTBO, B KOTOPOM OCYILECTBIIACTCS YIpaBisieMas —slepHas
LeMHAas PeaKIysi, COMPOBOXKIAIOLIAsCS BbleIeHHEeM dHepruu. [1epBblil saepHbIil peakTop MOCTPOeH
B nekabpe 1942 B CIIA moxn pykooactBom 3. @epmu. B EBpome mepBblil sinepHbIl peakTop
nymeH B aekabpe 1946 B MockBe moa pykoBoactBoM M.B. KypuaroBa. CocTaBHBIMH 4YacTSIMHU
J000r0 SAEPHOTO pPEAKTOpa SBJISIOTCS: aKTHBHAs 30HA C SACPHBIM TOIUIMBOM, OKpYXEHHAas
oTpakaTrejleM HEUTPOHOB, TEIIOHOCUTENb, CUCTEMa PEryJIHpOBaHUS IEMHOW peakIuH, 3allluTa,
cucrema ynpasieHusl. OCHOBHOM XapaKTEpUCTUKON AIEPHOI0 peaKTopa BJISETCS €r0 MOIIHOCTD.

Bnuosicnuii u 0anonuii Kocmoc

K rpynne 6onbmuX miaHeT OTHOCATCS IUIAHETHI TMTAHTHI M IUIAHETHI 3eMHOM rpymnmbl. K
nepBbiM oTHOCAT FOmutep, CarypH, Ypan, Hentyn u [lnytoH, ko BropsiM - Mepkypuii, Benepy,
3emutio u Mapc.

Mannbie mnaHeTsl (AcCTepouibl) — ’TO KOCMUYECKHE Tela Pa3MEpPOM B COTHU KUJIOMETPOB U
MeHbIle, ABMKYymMecs BOKpyr CoiHIA MO JIUIMITHYECKUM OpOUTaM, pacloNOXEHHBIM, B
OCHOBHOM, Mex1y opoutamu Mapca u FOnurepa. Camble MalleHbKHE acTepOHIbI UMEIOT pa3Mep
HECKOJIbKO MeHblIe 1 kM. Uuciio ManbIx IUIaHeT OBICTPO PACTeT MPH MEpexoj]ie OT KPYMHBIX K
MEJIKUM, KOTOPbIE YK€ MOXHO CYMTATh KPYITHBIMU METEOPUTHBIMH TEJIaMH.

3Be3apl B Hamied ['anmaktuke «Mieunblii [IyTh» 00pa3yroT eIuHYIO 3BE3IHYIO CUCTEMY U
CTPYIIHUPOBAHbl B CPABHHUTEIHHO TECHBbIE CKoIUleHHs. Hanbomnee sipkue MU MacCUBHBIE 3BE3[bI, a
Takke OOJBITMHCTBO TYMAaHHOCTEH M Hallla COJTHEYHAs CHCTEMa HaXOMAATCS BOJM3H IUIOCKOCTH, HO
OuYeHb JaNeKko OoT ueHTpa ['amakTuku. OHU OBHUKYTCS BOKPYT OOIIETO IIEHTpa TAMKECTH, KOTOPBII
o0pa3yeTcss OrpOMHBIM CKOIIJICHHEM 3Be37 B siipe. BOKpyr Hero u coBepIaeTcst ABIKEHHE BCEX
3Be3, B ToM uncie u ConHia.

Xumuueckas cés3b

HonHast cBSA3b — YaCTHBIN clyyail KOBaJIEHTHOM, Koraa oOpa3oBaBIasics HIEKTPOHHAs mapa
MIOJIHOCTBIO TMPUHAIJIEKUT OO0Jiee 3JIEKTPOOTPULIATEIbBHOMY aTOMY, CTAHOBSILEMYCSI AHHOHOM.
OcHOBOM 17151 BBIACNEHUS JTON CBSI3U B OTAEIBHBIA THII CIYXUT TO OOCTOATEIBCTBO, YTO
COEIUHEHHS] C TAKOW CBSI3bI0 MOXHO OIMCHIBATH B 3JIEKTPOCTATMUECKOM NPUOIMIKEHUU, CUMTas
HMOHHYIO CBSI3b OOYCJOBJIEHHOM MNPUTSDKEHHEM MOJOKUTEIbHBIX M OTPULATEIbHBIX HOHOB.
B3aumopeiicTBue MOHOB MPOTUBOIOJIOXKHOTO 3HAKAa HE 3aBUCUT OT HAIPaBJIEHUS, a KYJIOHOBCKHE
CHJIBl He 00J1aJatoT CBOWCTBOM HACHIIIEHHOCTH. [103TOMY KaXKAblii MOH B MOHHOM COEIMHEHHU
MPUTSITUBAET TaKO€ YHUCJIO HMOHOB IPOTHBOIOJIOXKHOIO 3HaKa, 4ToObl oOpa3oBajnach
KpUCTAJINIMYECKAsl pelleTka MOHHOTO THUMa. B MOHHOM Kpuctaiie HeT MousieKyn. Kaxaelii noH
OKpPY>KEH OIpe/IeJICHHbIM YHCIIOM MOHOB JIPYroro 3Haka (KOOpJMHAIIMOHHOE Yucio noHa). loHHbIe
mapbl MOTYT CYIIECTBOBaTb B TIa3000pa3HOM COCTOSHMM B BHJIE TMOJIAPHBIX MOJEKyld. B
rasooGpassoM cocrostaii NaCl mMeer umonbHbI MoMeHT ~3-1072° KM, 9TO COOTBETCTBYET
cmentenuto 0,8 3apsina snekrpona Ha anuHy cBs3u 0,236 um ot Na k Cl, T. e. Na’#Co%,

Mertannuueckast CB3b BO3HUKAET B pe3y/lbTaTe YaCTHMUHOM JAeNoKanu3allM BaJIEHTHBIX
3JIEKTPOHOB, KOTOPBIE JOCTATOYHO CBOOOHO JIBUXKYTCS B PEIIETKE METAJIOB, JIEKTPOCTATUUYECKU
B3aUMOJICHCTBYS C MOJIO)KUTEIBHO 3apsKEHHBIMU MOHAMU. CHIIBI CBSI3U HE JIOKAIM30BaHbI U HE
HampaBjeHbl, a JEJIOKAJM3UPOBAHHbIE HIIEKTPOHBI OOYCIOBIMBAIOT BBICOKYIO TEIUIO- U
ANEKTPONPOBOAHOCT. BomopoaHas cBs3b. Ee oOpa3oBanue oOyclOBIEHO T€M, UTO B pe3yjbTare
CWJIBHOTO CMEIIEHHs DJEKTPOHHOM Maphl K AIIEKTPOOTPHULIATENBHOMY aTOMy aToM BOAOPOAa,
oOnanaromuit 3(HEKTUBHBIM TOJOKUTEIbHBIM 3apsAI0M, MOKET B3aHMMOJECHCTBOBATH C IPYIHM
anektpoorpunarensHbiM atomoM (F, O, N, pexe Cl, Br, S). DHeprus Takoro 3j1eKTpocTaTHUECKOTO
B3amMozeiictBus coctaBmsier 20-100 kJ[k'Moib . BOIOPOIHEIC CBS3H MOTYT GBITh BHYTPH- H
MEXMOJIEKYJIIpHBIMU. BHYyTpUMoOJIeKynspHas BOJAOpPOJAHAs CBs3b 00pa3yercsi, Hampumep, B
alleTUJIAllETOHE U COMPOBOK/IA€TCs 3aMbIKaHHEM LIHUKIIA.

I'enemuxa

['eHeTHKa — Hayka O HACJEICTBEHHOCTH M HW3MEHYMBOCTU. HacreocmeenHocmb OOBIYHO
OTIPEIEIISIOT, KaK CIOCOOHOCTh OpPTraHW3MOB BOCIPOM3BOIUTH cebe MoAo0HOEe, KaK CBOWCTBO
POIOUTENBCKUX OcCOO€i mepeaaBaTh CBOM IMPHU3HAKKM U CBOMCTBA MOTOMCTBY. OTHM TEPMHHOM
OTIPEJIEIISIOT TaK)KE CXOJICTBO POJICTBEHHBIX 0CO0EH MEXIy COOOM.



Y. TapBuH OTMEYaJ, YTO IMOTOMKH, KaK IIPABUJIO, HE SBJISIIOTCS TOYHOM KOMUEN
POAUTENBCKUX ocobei, TakK KakK Hapsny c HACJIEACTBEHHOCTBIO UM
MPUCYLIA USMEHYUBOCMb, KOTOPAS MPOSIBISACTCS B PA3JIUUYUAX OTAEIIBHBIX OPraHOB, IPU3HAKOB WJIU
CBOMCTB, WJIM KOMILJIEKCA UX Y TOTOMKOB 10 CPABHEHHIO C POAUTEIISIMU M POJACTBEHHBIMH OCOOSIMHU.
3ajauell TEHETUKH SIBIISETCS WU3yYCHUE Iepeaud HaCJIEICTBEHHOCTH OT PpPOIUTENCH
noToMkKaM. [IpeeMCTBEHHOCTh MEXTy TTOKOJICHUSMHU OCYIIECTBIIACTCS ITyTEM II0JIOBOTO, OECIIOJIOrO
WA BEreTaTUBHOTO pa3sMHOXKEHHS. [Ipy 1MOJOBOM pa3sMHOXKEHHM BO3HMKHOBEHHE HOBOIO
MOKOJICHUS] POUCXOJUT B PE3YJIbTATE CIAUSAHUS MATEPUHCKON M OTIOBCKOM IMOJIOBBIX KJIETOK,
MO3TOMY TIOTOMKH HECYT NpPHU3HAKU 00erX poauTenbcKux ¢(opM. [1omoBbIe KIIETKH COCTABIISIFOT
HUYTOXKHO MAaJyl JOJI0 MHOTOKJIETOYHOTO opranusma. OHH  COIEPIKAT HACIEOCEEHHYIO
unHghopmayuro COBOKYITHOCTh TEHOB €IMHUII HACIeACTBEHHOCTH. HacnencTBennas nnhopmanus
ompenesseT YSTKUM TUIaH OHTOT€HE3a, B MPOIECCE KOTOPOTO Pa3BUBAIOTCI U (POPMUPYIOTCS
cnenuduaeckue s JaHHOW 0coOU CBOMCTBA M MTPU3HAKH.

M. E. JloGamoB pmaer cienyromiee onpeaeneHune: «HaciaeacTBeHHOCThIO Ha3bIBACTCA
CBOMCTBO OpraHM3MOB OOECIEYHMBATh MaTepUaIbHYIO W (YHKIIMOHATIBHYIO TPEEMCTBEHHOCTh
MEXIYy TOKOJIEHUSIMHU, a TaKKe OOYyCIOBIUBATH CHENUu(UYECKUl XapakTep HHIAWBUIYaTIbHOTO
pa3BUTHS B ONIPEAECIEHHBIX YCJIOBHUSAX BHEIIHEN CPEAbD).

Hapsiny ¢ TepMHMHOM  «HACIEACTBEHHOCTb» B TE€HETUKE MPUMEHSIOT TEPMHUHBI
«HACIIeIOBAaHUE» ©  «HACJIeAyeMocTb». Hacnedosanuem  Ha3bIBAIOT TPOIECC  MEpenayvu
HACJIEICTBEHHBIX 3aJ]aTKOB WM HACJIEJCTBEHHOW MH(OpPMALUK OT OAHOTO MOKOJIEHUS APYromy, B
pe3ylibTaTe 4Yero y TMOTOMKOB (DOPMHUPYIOTCS ONpPEICICHHBIC NMPU3HAKA M CBOWCTBA, MPHUCYIIUE
ponuTenbckuM  oco0sM. TepMUHOM  «HaclneayeMocTb» 0003HAYaloT MO TEeHEeTHYEeCKON
W3MECHUYUBOCTH B OOIICH (HDEHOTHITMYECKON W3MEHUYMBOCTH IPH3HAKA B KOHKPETHOUW MOITYJISIIIAH
YKUBOTHBIX WJIM PACTCHUH.

9. OBYUYEHHME CTYAEHTOB-UHBAJINJIOB U CTYJAEHTOB C OTPAHUYEHHBIMUA
BO3MOXHOCTAMMHU 310POBbSA

[Topsimox 00ydeHuss MHBAJIMIOB M CTYJEHTOB C OrPAaHUMYEHHBIMH BO3MOXHOCTSIMHU
onpeneneH «llonoxenuem KyOI'Y 00 o0O0yuyeHHMM CTyJEHTOB-WHBAJIUAOB M CTYAEHTOB C
OTrPaHUYEHHBIMUA BO3MOKHOCTSIMH 37J0POBbSI».

Jlns U1 ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI PEAYCMOTPEHBI 00pa30oBaTeNbHbIE
TEXHOJIOTUH, YUUTHIBAIOLINE OCOOEHHOCTH U COCTOSIHUE 37J0POBbS TAKHX JIUL.
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[IpescTaBieHHas Ha peleH3uio pabodas MporpamMma o yueOHON IUCIMIIIMHE
«EcrecTBO3HAaHWEe» pa3paboTaHa B COOTBETCTBUH  C NpUMEPHOH  IIPOrpamMMOit
061e06pazoBaTebHON yaeOHOM IMCIMIUIMEGL «EcTecTBO3HAHUE) UL npodeccroHaIbHEIX
06pa3oBaTeNbHBIX ~ OPraHU3aluH, pexomenoBanHoit ®I'AY  «®UPO» B KadecTse
IIPUMEpHOH MpOrpamMMbl IS peau3aliii OCHOBHOM npodeccHOHaIbHON 00pa30oBaTebHOM
nporpammel CITO Ha Gase OCHOBHOTO OOIIEro o0pa3oBaHUsl C TIONy4EHHEM CpPEeIHEro
obmero o6pasoBamus nporokorn Ne 3 or 21 wmioms 2015 T, pEruCTpallMOHHBIA HOMEp
penersuu 374 ot 23 mroms 2015 r. PIAY «OHPO»

CTpyKTypa TpOTpaMMBl OTBEYaeT TPeGOBaHMSIM K paspaboTke paboueit ydeOHOM
nporpammel auctruieel CIIO M COREPXKUT: TUTYNBHBIH JMCT C PEKBUSHTAMH, HEIH U
3a7auy OCBOGHHS JUCIMIUIAHBL, MECTO IMCLHUIUIMHEL B CTPYKTYpe MpOrpaMMBel IOArOTOBKH
CIIEIMATHCTOB CpPEIHEro 3BeHa, TpeOoBaHWsA K pesyldbTaTaM OCBOCHHS CONCPKAHUA
JWCIIATUIAHEL, COZCPXAHKEe W CTPYKTYpY MHCIMIUIMHBL, 00pa3oBaTesbHbIE TEXHONOIHH,
OIlEHOYHBIE CpEACTBA JUIi IPOMEXYTOYHOH aTTeCTalluy, yueOHO-METOIUIECKOe U
MaTepUaNbHO-TeXHUYECKOe O0eCIiedeHne IUCIUILTAHbL. OcBoeHHe cofepxaHus paboden
mporpaMmbl  OOecreunBaeT — JOCTIDKEHHE — CTy[CHTaMH TpeOyeMbIX  JIMYHOCTHBIX,
MeTanpeJIMETHBIX U IPEJIMETHBIX pe3yJIbTaTOB.

B cojep)aHWe AMCLUUILIMHEI BKJIFOYEHBI BOIPOCEHI, IMO3BOJIIOMINE: 1) BOOPYXHTb
CTYIEHTOB TEOPETUYECKUMY 3HAHUSMH, IPAaKTHYECKUMU YMEHHUSIMH, HABBIKAMH, 2) BIafeTh
OCHOBHBIMHM METOAaMH HaydHOTO IIO3HAHHs, HUCIIONB3YEMBIMH B HayKe: HaAOITIOICHUEM,
ONMCAHWEM, W3MEpPEHHeM, OJKCIepuMeHTOM;3) chOpMHpOBaTh yMEHHA TPUMCHATH
TIOJTyYeHHbIe 3HaHWS VI O0BSCHEHHUs yCIOBHH MPOTEKAaHMs €CTECTBCHHOHAYTHBIX SIBIICHUM
B IIpUpofe, MpodeCCHOHANIBHOW chepe M i TPUHATHS IPaKTHYeCKUX peleHuid B
[IOBCETHEBHOM JKM3HM;4) BOCIIUTEIBATH IIOTPEOHOCTh B CaM000pa30BaHUH, OTBETCTBEHHOCTE
3a IPAKTUYECKOE PEIIeHHE IIPOOIeM.

[Tporpamma paccuuTaHa Ha 96 4acoB ayIMTOPHBIX 3aHATUN CTYIEHTOB IIPH OYHOM
dopme oOyuenus. B Hell ompezeneHsl NPUMEPHBIE TEMBI IPAKTHHECKAX 3aHSTHM, YKa3aHEI
GOpPMBI  TEKyIEro KOHTPONsA. Y4YeOHO-METOINMYECKOe M MATepHANbHO-TEXHMHECCKOS
oGecIIedeHe NUCIUILTMHB! [IPE/IoNaraeT HCTONb30BaHNe HHTEPAKTUBHBIX TEXHONOIUH TpU
p3ydeHnn Kypea. [IporpaMma MOXeT ObITh U
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IlpexcraBneHHas Ha  PELEH3MIO pabouyas mporpaMva [0 y4eOHOM JIMCIMILIAHE B.05
«EcTecTBo3HaHme» paspaboTaHa Ha OCHOBE I[PAMEPHOHM MPOrpaMMbl IO y4yeOHOMY IPEIMETY
«EcTecTBO3HAHME» U 006pa30BaTENbHBIX OpPraHU3allii, PEalu3yIomKX MpOrpaMMbl OCHOBHOTO obrmero
o6pasosanus. IIporpamma paspaboTaHa Ha OCHOBE TpeGoBaHui (enepanbHOro TroCyHapCTBEHHOTO
06pa30BaTEeHHOTO CTAHaPTa OCHOBHOIO 00MIEro 06pa3oBaHys C y4eTOM H3MEHEHHH, KOTOPBIC BHECEHBI B
denepanbHBI  TOCY/IAPCTBCHHBIA 00pa3oBaTENbHbIA  CTAHAAPT  CPEIHETO obmiero  obpazoBaHus,
yTBEpIKICHHBIA IpUKa3oM MHHHCTEPCTBA obpasoBanus 1 Hayku Pocculickoit Penepanus oT 17 mas 2012 1.
No413 (zapermcTpupoBaH MMHHCTEPCTBOM FOCTHIIMA Poccuiickoit ®enmepanmu 7 wmoEa 2012 T,
peructpanuonHsii No 24480), ¢ M3MEHCHUAMH, BHECCHHBIMH IPHKa3aMH MuHHECTEPCTBa 00pa3oBaHus H
nayku Poccuitckoi @eneparmu ot 29 nexadpst 2014r. Nel645 (zapeructprpoBa MUHHCTEPCTBOM IOCTHIIHA
Poccuiickoit ®exepamun 9 despais 2015T., perucTpanioHHb Neo 35953), ot 31 mekabps 2015 r. Nel578
(3aperucTpupoBad  MHHHCTEPCTBOM — FOCTUIUH Poccuiickoit  ®enepanun 9 ¢despana 2016 .,
peructpannonssii Ne41020) u ot 29 mions 2017 1. Ne613 (zapeructprpoBad MUHHUCTEPCTBOM IOCTHUIMH
Poccuiickoii ®eneparuu 26 uromnst 2017 r., peruCTparidOHHBIH No 47532) u npuxazamu MuHHCTEPCTBA
npoceemenus Poccuiickoit ®enepauu or 24 cerntsiopsa 2020 r. Ne519 (3aperucTpupoBa MEHHCTEPCTBOM
rocTammn Poccuiickont Denepartuu 23 nexadpst 2020 r., perucTpaunoHbnt No 61749) u ot 11 nexabps 2020
r. No 712 (3apeructpupoBa MuHHECTEPCTBOM FocTuimy Poccuiickoi Deneparuu 25 nexabps 2020 r.,
peructparoHHbI Ne 61828).

CTpyKTypa NpOrpaMMbl OTBEYaeT TpeOOBaHHAM K paspaGorTke pabodel y4eOHOM TPOrpaMMBbI
mucrumaEsl CIIO M CONEpKHUT: TUTYJNBHBIH JIMCT ¢ PEKBU3HTAMH, JICT COITIACOBAHMA C PasIMTHBIMU
CTPYKTYpaM#l YHHBEpCHTETa, TacmopT paboueil MporpamMsl yueOHOH MCUMIUIMHEL, 0OBeMbl y4eOHOU
JACIIUTLTAHEL ¥ BH/BI Y4eOHO#H paGoThl, 00pa3oBaTeNbHbIC TEXHONOTHH, YCIOBIS Peai3allii porpaMMBl
JIACIIMILIHHEL, TIepedeHb OCHOBHOM M JOTIOIHATEILHON yueGHOM JuTeparTyphl, HEOOXOAUMOH UL OCBOCHHUS
JTUCIUIUTAHEL, METOIAYECKHE YKa3aH!s [Is 00yJarOIMXCsl [10 OCBOCHHMIO NHCLUHIIIMHEL, ONICHOUHbIE CPEACTBA
JUISL KOHTPOJIA YCIIEBAEMOCTH, HPUMEpBI JICKIMH M CBEICHUS L 00y4eHust CTyIEHTOB-MHBAIUIOB H
crynenToB ¢ OB3.

B cozeprKaHie TMCITHTLTAHEL BKIFOYCHBI TEMBI X BOIIPOCKI, 00€CTeUHBAIOMIUE NOCTIKCHUE CTy/ICHTaMH
BCeX Lelel, ITIHOCTHBIX, METAIIPEIMETHBIX 1 IIPEAMETHBIX PE3YJIbTATOB, HEOOXO/IMMBIX, 10 MHCHHIO OUPO

IIporpamma paccuuTana Ha 1 cemecTp, Ha 96 4acoB ayTUTOPHBIX 3aHATHl CTYJIEHTOB IIPU OYHOH popme
oOyueHus. ;
PaspaGoTanHas paGodas IporpaMya MOXeT OBITh HCIIONB30BaHA Ui  TOATOTOBKH CTYJIECHTOB IIO
HaIIPaBJIECHUIO IIOrOTOBKH 10 CIIEIHATbHOCTH CIIO 44.02.03 Ilemgaroruka IOMOIHATEIFHOTO 00pa30BaHMs.
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