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Pabowast nporpamma yue6Hoit mucimmmusl BJI. 08 EctectBo3nanue paspaGorana s CTyJIEHTOB
cnenuanbHocTH 54.02.01 «/lu3aiin (Mo oTpaciasM)» B KadecTBe MPUMEPHON IPOTPaMMbI IS
peanu3aliu  OCHOBHOH mnpodeccHoHanbHON oOpasoBarensHoi mporpammsl CIIO Ha Gasze
OCHOBHOTO 0011ero 06pa3oBanus ¢ MOTyYeHHEM CpeHero obmero o6pazoBanus (IpoTokoi Ne 3 oT
21 wrons 2015 r. PerucrpanuoHusiit Homep penensuu 374 ot 23 utonst 2015 r. ®TAY «®UPOVY); ¢
BHECCHHBIMH H3MEHCHHSMH, PEKOMEHI0BAaHHBIMU PDellepanbHbIM rocyJapcTBEHHBIM aBTOHOMHBIM
yupexaeHneM «PenepanbHbli HHCTHTYT pa3BHTHs obpasoBarus» (PIAY «DUPOy») ¢ yuerom
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(mpotoxou Ne3 ot 25 mast 2017 r.)
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1. MACIIOPT PABOYEH ITIPOI'PAMMBI YYEBHOM U CIIATIIMHBI

1.1. O6aacTh NpHMEHEHHS TPOrPAMMBbI

PaGouyas mporpamma yuebnoi mucmmiuael BJ[. 08 EcrtectBo3Hanue paspabortana s
cryaentoB crnenuanbHoctd 54.02.01 «J/lusadin (mo oTpacism)» B KadecTBE NPUMEPHOI
NpOrpaMMbl I pealH3allid OCHOBHOH IpodeccHoHaNbHOH 00pa30BaTebHON IIPOrpaMMEI
CIIO Ha Gaze 0CHOBHOTO 06mero 06pa3oBaHus C MOTyYEHHEM CPEIHErO OOIIEro oGpa3oBaHUs
(mportokon Ne 3 or 21 mrons 2015 r. Perucrpanuonnsiit Homep penensuu 374 ot 23 wmons 2015
r. ®I'AY «®UPO»); ¢ BHECEHHBIMH H3MEHEHHSMH, DPEKOMEHIOBaHHbIMH DeepatbHBIM
TOCY/lapCTBEHHBIM ~ aBTOHOMHBIM  y4pexaeHHeM «®DenepaibHbIi HHCTHTYT  Pa3BHUTHUS
obpasosanusi» (OPIAY «DPUPO») ¢ yuerom IIpumepHOH OCHOBHO# 06meo6pa3oBaTeIbHOIMN
IIpOrpaMMBl CpeaHero obuiero o6pa3oBaHus, 0N0OPEHHON pelneHHeM (eneparbHOro y4eGHO-
METOMYECKOro 00BbeNAHHEH s 10 ofmeMy obpa3oBaHuIO (MpoTOKOa OT 28 mioHA 2016 . Ne
2/16-3), ¢ yuetom yrounenuit ®I'AY «OUPO» (mpotokon Ne3 ot 25 mas 2017 1.)

1.2. Mecto y4eOHOIi IHCHHIUIHHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CHEIHAJTHCTOB
CpeJHero 3peHa;

YueOnas mucuuiiinHa «EctecTBo3HaHME) SABIAETCS y4eOHBIM MPEIMETOM 110 BHIOOPY H3
oOsi3atebHOM npenmeTHolt obmactu  «EcrectBeHHsle Haykm» ®I'OC cpeamero o6miero
oOpa3oBaHusl.

B npodeccHoHaTbHBIX 00pa3oBaTeIbHBIX OpraHH3alHusX, peann3yomux
o0pa3oBaTeIbHyI0 MpOrpaMMy cpeiHero obmero oOpasoBaHus B npenenax ocBoeHuss OITOIT
CIIO wna 6a3e ocHOBHOro oOmero o0pa3oBaHHs, H3y4YaeTCsi HMHTErPUPOBAaHHAsA yudeOHas
JMCIUIUIMHA «EcTecTBO3HaHMEe», BKIIIOYAIOMIas TPU pasjenia, 00JaJarollde OTHOCHUTEIHHOU
CaMOCTOSITEIbHOCTBIO M LEJIOCTHOCThIO — «Dusukan, «Xumus», «buonorus» — 4ro He
HapyIIaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOT0 00pa30BaHUs CTYIEHTOB.

Mecro yuebGHoit mucnumunHbl «EctecTBO3HaHME» - B cocraBe 06Ie00pa3oBaTeIbHBIX
y4eOHBIX IUCHHUIUIMH 10 BBIOOpPY, GOPMHpYeMbIX W3 00s3aTeNbHBIX HPEIMETHBIX obnacTeit
®I'OC cpennero obmero obpazoBanus, mas crnemuanbHocTedt CITO cooTBeTCTBYIOIIErO
npo¢uiIst NpopecCuoHATBHOr0 00pa3oBaHusl.

[Ipu ocBoenun crnemuansHocTed CIIO conmanbHO-3KOHOMHYECKOTO W TYMAHHTapHOIO
npopuei npodeccuonanbHOro 06pa3OBaHUs €CTECTBO3HAHHE M3y4aeTcs Ha 6a30BOM ypOBHE
®I'OC cpennero obmero o6pa3oBaHusl.

1.3. esau u 3a1a4n y4eOHOH AMCHHUIINHBI — TPeOOBAHHUA K Pe3y/ILTATAM OCBOCHHS
AHCHHUIIIHHBI:

Conepxanne nporpammel «EcTecTBO3HaHHE» HANpaBlIeHO HA JOCTHIKEHHE CIIEMYIOIIHMX
LEJIeH:

OCBOCHHE 3HAHMH O COBPEMEHHOH €CTECTBEHHO-HAYyYHOW KapTHHE MHpa H METoJax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoyiee BaXHBIMH HMICIMH H JOCTHKEHHIMH
€CTECTBO3HAHMs, OKa3aBIIMMHU OIIPEENISIONIEE BIUSHUE HA PAa3BUTHE TEXHUKH U TEXHOJIOTHIA;
OBJIAZICHHE YMEHUSAMH IIPUMEHATH IIOJyYE€HHBIE 3HAaHUSA MO OOBSICHEHHS SBJIECHUH
OKPYIKAIOIEr0 MHUpPa, BOCIPHATUS HH()OpPMAIMK €CTeCTBEHHO-HAYYHOTO M IMPOPECCHOHAILHO
3HaYMMOIO COIEp)KaHHs,; pa3BUTHE HHTEJUIEKTyaJIbHBIX, TBOPYECKHX CIOCOOHOCTEH H
KPHUTHYECKOTO MBIIUICHHUS B XOJ€ NMPOBEIEHHS MPOCTEHINNX HUCCIEIOBAHNUM, aHAIM3a SBJICHUH,
BOCIIPHATHS U HHTEPIIPETALlMU €CTECTBEHHO-HAYYHOH HH(pOpPMAIIUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHHOW NPHUPOMABI U HCIOJIb30BAHHMS
JOCTHIKEHHUH €CTECTBEHHBIX HAyK JUIS Pa3BUTHUS [UBUIIA3AIMN M TIOBBIIICHHS KaYeCTBA XKHU3HHU;



— TPUMEHEHHE €CTECTBEHHO-HAy4YHbIX 3HAHUH B NPOQECCHOHATBHOW JEATEJIBHOCTH |
NIOBCEHEBHOM KM3HM I obOecriedeHHs O€30NMacHOCTH KHU3HEAEATEIbHOCTH; TPaMOTHOIO
HCII0JIb30BaHMUs COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 3I0POBbs, OKPY)KAIOIIEH CPeIbl.

OcBoeHne coaepkaHus ydeOHOM mucuuIUIMHBI «EcTecTBO3HaHHME», 0oOecrmeunBaeTr
JOCTH)KEHHE CTYICHTaMH CJIEAYIOIIUX Pe3YJIbTaTOB:

JIMYHOCTHBIX YCTOMYHUBBIA HHTEPEC K UCTOPUHU U JOCTHXKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, YyYBCTBO FOPJOCTH 32 POCCUIMCKHE ECTECTBEHHBIE HAYKH;

TOTOBHOCTB K ITPOJIOJKEHUIO 00pa30BaHMsl, MOBBIIIEHUIO KBATH(HKAIIMH B
u30paHHOM NPOhECCHOHAIBHON NEeATEIPHOCTH C HMCIIOJIE30BAHMEM 3HAHHIM
B 00J1aCTH €CTECTBEHHBIX HAYK;

00OBEKTHBHOE OCO3HAaHHE 3HAYMMOCTH KOMIIETEHIMH B  oOJactu
€CTECTBEHHBIX HayK JUIsl 4eJloBeKa W O0OIecTBa, YMEHHE HCITIOJIb30BaTh
TEXHOJIOTMYECKHE JOCTHKEHUS B 001acTH (PU3MKH, XUMUHU, OUOJIOTHH IS
TIOBBIIIECHUS COOCTBEHHOTO HHTE/UIEKTYaJIbHOTO pa3BUTHS B BBIOpaHHOM
po(eCCHOHATBHOMN JIEeATETBHOCTH;

YMEHHE IPOAHAIU3UPOBATH TEXHOTECHHBIE TOCIEACTBUSA IS OKpYKAroeH
cpenbl, OBITOBOM U IPOU3BOICTBEHHOH NEATETHHOCTH Y€IOBEKA;
TOTOBHOCTh CaMOCTOSITEJILHO JOOBIBaTH HOBBIE IS ceOsl €CTECTBEHHO-
Hay4yHbI€ 3HAHHWS C HMCIOJIb30BAHUEM I 3TOTO JOCTYIIHBIX HMCTOYHHKOB
uHpopmanumy;

YMEHHE YIIPaBIATH CBOECH I103HABATEILHOM IEATEIBHOCTBIO, IIPOBOJIUTH
CaMOOIEHKY YPOBHSI COOCTBEHHOT'O HHTEJIJIEKTYaJIbHOTO Pa3BUTHUS;

YMEHHE BBICTpaMBaTh KOHCTPYKTHUBHbBIC B3aMMOOTHOILIEHUS B KOMaHIE I10
peIIeHHIO 00X 33/1a4 B 00JIaCTH €CTECTBO3HAHMUS;

MeTanpeaMEeTHbBIX OBJNaJieHHe  yMEHHSMH M  HaBbIKAMM  pPa3IM4YHbIX  BHJOB
MI03HABATEIBHOM  JESTEJIBHOCTH  JUISI  M3YYEHHs  pPa3HbIX  CTOPOH
OKpY’KAIOIIEro €CTECTBEHHOTO MHPa;

IpHMEHEHHE OCHOBHBIX METOJ0B MO3HaHUs (HaOMIONEHHs, HAy4HOTO
SKCIIEPUMEHTA) IUIS HU3YyYeHMs pa3UYHBIX CTOPOH €CTECTBEHHO-HAYYHOH
KapTHHBI MHpa, C KOTOPHIMM BO3HHMKAeT HEOOXOAMMOCTb CTAJIKHBATHCS B
npodeccuoHaNIbHOM chepe;

YMEHHE ONpeneNaTh Iedd H 3aJadd JeATebHOCTH, BBIOMpATh
CpeICTBa ISl UX JOCTHXKCHHUS Ha IPAKTHUKE;

YMEHHE HCIOJIb30BaTh pPAa3IMYHblE MCTOYHHUKH JUIS  IOJy4EHHS
€CTECTBEHHOHAayYHOH WH(pOpPMALUK M OIEHUBATh €€ JOCTOBEPHOCTH I
JOCTHKEHHSI IIOCTABJICHHBIX LIeJIeH ¥ 3a/1a4;

IIpeIMETHBIX COpMHPOBaHHOCTH ~ NPEICTABICHHH O  IIEJTOCTHOM  COBpPEMEHHOM
€CTeCTBEHHOHAYYHOU KapTHHE MHpa, NPHpoJAe Kak €AWHOH IIeTOCTHOH
CHCTEeMe,  B3aMMOCBSI3M  4YeNOBeKa,  MNpHpoasl M obImecTsa,
IPOCTPaHCTBEHHO-BPEMEHHBIX MacinTabax BeeneHHoi;

BJIaJIcHHE 3HAHUSAMH O HamboJiee BaXKHBIX OTKPBITHSX M JOCTHIKCHUSAX B
00/1aCTH €CTeCTBO3HAHUS, MOBIHSBIINX Ha 3BOJIOLHMIO NPEJCTaBICHUH O
IIPUpOJIe, HA Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

chOpMHUPOBAHHOCTH YMEHHSI IPUMEHSTH €CTECTBEHHO-HAYYHbIE 3HAHUS IS
00BSCHEHUS OKPYXXAIOLIUX SBJIEHUI, COXpaHEHHS 310pOBbs, 00ecreyeHus
0€30MacHOCTH J>KU3HEAEATEILHOCTH, OEpEeXHOr0 OTHOIIEHMS K IPUPOJE,
PAlMOHAILHOTO  IPHPOJIONONB30BAHHUs, a TAaKXKe BBINOJHEHHS POJIH
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IpaMOTHOTO MOTPEeOUTEII;

cOPMHUPOBAHHOCTh IPEACTABICHHH O HAy4HOM METOJE€ IIO3HAHUA
IPUPOJBI U CPEACTBAX H3Y4YEHHMs MeraMmupa, MakpoMHpa MU MHUKPOMHpA,
BJIQJICHUE IpHEMaMM €CTECTBEHHO-HAay4YHbIX HAOMIONCHUH, OIBITOB,
UCCJIEZIOBAHUH H OLIEHKH JOCTOBEPHOCTH ITOJIYYEHHBIX PE3YJIbTATOB;
BJIQJICHHE ITOHATHHHBIM aIlIaparoM €CTECTBEHHBIX HAyK, IO3BOJIAIOIIMM
[I03HAaBaTb MHUp, Y4YacTBOBATh B JIMUCKYCCHAX II0 €CTECTBEHHO-HAYYHBIM
BOIIPOCAM, HCMOJb30BaTh pa3jIMyYHble HMCTOYHHKH HHGOpMamuu s
HOJATOTOBKH COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCUTHCS K COOOIIEHUSM
CMU, copepxaimuM HaydHyIO HHGOpPMAIIHIO;

cOpMHUPOBAaHHOCTb yYMEHHMH MOHUMATh 3HAYUMOCTh €CTECTBEHHO-
Hay4yHOIrO 3HAHMUs JUId KaXJOro 4YeJOBEeKa HE3aBUCHMO OT €ro
npoeCCHOHAIBHOW ~ JESTETbHOCTH, pa3auyarh (akTel W OIEHKH,
CpPaBHUBATh OLICHOYHBIE BBIBOJIBI, BUIETh UX CBS3b C KPUTEPUSAMH OLIEHOK U
CBSI3b KPUTEPHUEB C ONPEAEIICHHON CHCTEMON IIECHHOCTEH.

1.4. IlepeyeHp MIAHHPYEMbIX Pe3yJIbTATOB 00y4eHHSl MO JHCHHUIIHNHE (MepeveHb
(opMHpYEMBIX KOMIIETEHIHI)
He npexycmoTrpeHb!

2 CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHMUILIMHBI

2.1. O6bem yueOHO# JUCIMIIHHBI H BHABI Y4e0HOH padoThI

< Bceero Cemectpsl
Bun yueGHo# paboTs! ot 1 5
Y4eOHasi HArpy3Ka (Bcero) 136 72 64
AyaaTOpHBIE 3aHATHS (BCero) 78 48 30
B toMm uncie:
3aHATHUS JEKIIMOHHOTO THIIA 46 34 14
PAaKTHYECKHE 3aHATHS (IIPAKTHKYMBI) 32 16 16
CamocrosiTeJbHasi pabora (Bcero) 48 18 30
B TOM YHCJIE:
Pegpepam 18 8 10
CamocmosmenvHas 6HeayoumopHas paboma 6 euoe
OOMAUWIHUX NPAKMUYECKUX 3A0aHUT, UHOUBUOYANbHBIX 30 10 20
3A0aHU, CAMOCMOAMENbHO20 N00HOPa U U3y4eHUs
OONONHUMENILHO20 MeOPemu4ecKo20 Mamepuana
Koucynpranun 10 6 4
[TpomexxyTouHas arrecTanus (9K3aMeH/3a4eT/ud3aqer) KOHTp. | e

pabora

O6mas Tpyn0eMKOCThb 136 79 64




2.2. CTpyKTypa IHCUHILTHHBI:

KosmuecTBO ay ANTOPHBIX 4acOB CamocTtosiTe/IbHAS
" Haumenosauue pa3ejioB ‘ e
‘ R Biio Teoperndeck  IlpakTuyeckue obyuaromerocs
oe o0yueHHe 3aHATHS (4ac) (B T. 4.
| KOHCY/IbTALNH)
~ OM3MKA T
Beenenue 1 1 .
Mexanuka 7 5 | Al 2
OCHOBBI MOJIEKYIAPHOM 4 4 | )
(GHU3UKH U TEPMOJIUHAMUKI ; ‘ e
OCHOBBI JIEKTPOIMHAMUKH 6 | 4 | % | 2
" KoneGaHust M BOJHBI 4 e . 2 | 1
- DIIeMEHTbI KBAaHTOBOM 5 ) |
buznku - Lk
| Beenennas u ee »Bosronus 2 | 9 1
B _XUMAA
Beenenue 3 { 1 i ot
OO01was u HeopraHnuyeckas - 5 ’ )
XUMHUS - | -
OcHOBHBIE IOHATHS U ‘ ) )
3aKOHbI XUMHUH : o
[lepuoanueckuii 3aKoH u
Ilepronnyeckas cuctema 3 1 ’ |
XMMHYECKHUX >JIeMEHTOB /1.
M. Menneneesa Teme b 7
~ Crpoenue BemiecTna 1 e 1
Bopmbaelmoper -l o 00 D L !
- XMMHYECKHE pEaKIuu S Al e 2 1
- Knaccudukarus
' HEOPraHUYECKHUX Lo 1 2 ; 2
COEJIMHEHUH U UX CBOICTBA . e
Meraiel 1 HEMeTaJlJIbl ey 2 3 e el el
 Koncyabranun e 6
' Beero 3a I cemecTp 48 32 ‘ 16 S 24
- Opranuyeckas XUMHUs |

- OCHOBHBIE TIOHSTHS ‘
OPraHu4eCcKOl XUMHUHU U 2 1 ‘ 1 .
TEOPHS CTPOEHHUS ‘
OpraHMYeCcKHMX COeJIMHEHHH
VYT11eBOIOPOIBI U X

6 2 4 4
[PUPO/IHBIE HCTOUHUKH R d
Kucnopoaconepxamue . | 3 | A
OpraHuYecKHe COeJIMHEHUS e e L
- Asotcozmepxariue ) 1 | :
OpraHuyecKue COeJAMHEHHUSI e |
XUMHUS ¥ KU3HD : 1 85 o ke




XUMHSI 1 OpraHu3M

2 1
| 4eJloBeKa b e
- XuMHUs B OBITY 2 1 g e e
} BUOJIOT' UA .
- buonorus- coBokynHocTh |
- HayK 0 XHBOH NPUPOIE. 7 7
- MeTo1b1 HAY4HOTO
| IO3HAHMSI B OMOJIOTUH e
| Knerka 2 1 1 |
- Opranusm 2 1 i e
Bun 2 1 e |
DKOCHUCTEMBI 2 1 e
KoncyabTanun o s s i
Bcero 3a II cemectp 30 14 16 |
78 16 3 |

L

Bcero o qucuuninHe




2.3. TemaTH4ecKuii IJIaH U coJepxKaHue y4eOHoM qucnHinabl «EcrecTBosHanmne»

HaumenoBanmue
pa3aejioB H TeM

Conep:kanue yueOHOro MaTepuaJjia
NPaKTHYeCKHEe 3aHATHSA H
camMocTosiTe/ibHasi paboTa o0y4alomerocs

O0bem
4acoB

YpoBenn
OCBOEHHS

2

3

4

PU3UKA

BBenenmne

®uzuka — QyHIaMeHTalIbHas HayKa O
IIpUpOJIE.

1. Mexanuka

Conepixanue y4eOHOro marepuaJjia
Jleknun

1. Kunemaruka

2. lunamuka

3. 3aKOHBI COXpaHEHUs

Hpax’rnqeckne 3AHATHSA:
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHUA OT
BECa TECJia.

CamocrosiTenbHas pabora
BrmonHeHue 3ajanuit A1 CaMONIOATOTOBKH 10
TEME.

2

2. OcHOBBI
MOJIEKYJISAPHOI
(u3uKH H
TePMOJIHHAMHKH

Coaepxxanune ydeOHOro marepuaJia
Jlexkunn

1. Monexynspras ¢pusuxa

2. UneanpHbIi ra3

3. TepmouHamuka

CamocTosiTeIbHAS paGOTa
BrimosiHeHHE 3a1aHUM TSI CAMOIIOATOTOBKH 110
TEMC.

2,3

3. OcHOBBI
3JIeKTPOANHAMH
KH

Copepxxanue yueOHOro matepuana
Jlekun

1. DnexTpocTaTuka

2. DrexTpocTaTUyecKoe moJe

3. ITocTOSIHHEBII TOK

4. MarauTHoOE 1noJje

IIpakTHyeckne 3aHATHS

C6opka 31eKTpUYECKON LIETIH, U3MEPEHHE
CHJTBI TOKA M HANPSKEHHS HA €€ Pa3IYHbIX
y4yacTKax.

CamocrosiTeibHast padora
BeinonHeHue 3aqauuii 11 caMOIIOATOTOBKH 10
TEME.

2.3

4. Koeoanus n
BOJIHBI

Coaep:xkanue yaeOHOro MaTepmuaJa
Jlekuuu

1. Mexanuveckue KojaeOaHUsI U BOJHBI

2. DNeKTpOMarHuTHbIE KoJieOaH!s U BOJIHBI
3. CBeTOBBIE BOJIHBI
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IIpakTHyeckne 3aHATHS

W3yuenne xoneGaHui MaTeMaTH4eCKOro
MasITHUKA.

U3yuenue naTephepeHny U Tudpakuuu
CBETA.

CamocrosiTeibHasi pabora
BrlimotHenye 3aqaluii 1J1s1 CaMOIIOATOTOBKH 110
TEME.

AR

5. DnemMeHTHI
KBaHTOBOM
$puzuku

Coaep:xxkanue yaeOHOro MmarepuaJa
Jlekuuu

1. KBaHTOBBIE CBOICTBA CBETA.

2. ®u3uKa aTOMHOTO Siipa ¥ 3JIEMEHTAPHBIX
YacTHIL.

CamocrosiTenbHas pabora
BrinosnHeHue 3a1aHuii 1715 CaMOIIOATOTOBKH 110
TEME.

Pl

6. Bcestennas u
ee DBOJIIOIHA

Coaep:kanue y4e0HOro MmaTepua/ia
Jleknuu
1. Ctpoenue u pa3sutHe BeenenHoi

CamocrositeibHasi paboTa
BeImoHeHHE 3a1aHU A1 CaMOTIOATOTOBKH 110
TEME.

2.3

XUMMUs

7. BBenenue

Copep:xxanune y4e0HOro marepuaa

Jleknun

1. Xumuueckoe conepkanue yueOHoi
JUCIMILTMHEI « ECTeCTBO3HAHUE » TTPU
ocBoenuu crnenuanbHoctei CI1O comuansHo-
9KOHOMHMYECKOTO ¥ TYMaHUTapHOTO Mpoduiei
po¢ecCHOHATBHOI0 00pa3oBaHMsL.

8. Oomasa u
HeOpraHuvecKas
XHMHSA

Conepxanune yueOHOro MmarepuaJa
Jlexknmn

1. XuMuueckasi KapTHHA MHUpa KaK COCTaBHAs
4YacTh €CTECTBEHHO-HAYYHOM KapTUHBI MUpA.

IpakTH4yeckne 3aHATHS
BrInosiHeHHe 3a/1aHuH U pelleHHe 3a1a4

CamocrosiTesibHasi pabora
BemmosiHeHue 3aaHui 171 CAaMOIIOATOTOBKH 110
TEMeE.

o

9. OcHOBHBIE
NOHATHA U
3aKOHBI XHMHH

Conepxxanue y4eOHOro MmaTepuaJa
Jleknuu

1. [Ipeamet xumuu. BermectBo. ATOM.
Mounekyna.

2. IIpocThle U CI10KHBIE BEIECTBA.

10.
Ilepuoanueckui
3aKO0H H
Ilepnoanyeckas

Conep:xkanue yaeOHOro Marepuana
Jlexnun

1. Ilepuonnyeckuii 3akoHa u Ilepuoanyeckas
cucTeMa XMMHYeCcKuX aeMeHToB J1. 1.
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cHCTEMA
XHMHYECKHX

siemenToB /1. U.
MemnjaeeeBa

Menneneesa

IIpakTH4Yeckue 3aHATHS
BreinonHenue 3a1aHuii ¥ peleHue 3aaa4y

CamocTosiTesibHas padoTa
BrimosiHeHHEe 3a1aHui UI CAMOIIOATOTOBKH T10
TEME.

2,3

11. Crpoenue
BeIecTBa

Coaep:xanue yueGHOro MmaTepuaJia
Jlekun

1. Tunsl cBsi3eii: KOBaJEHTHAs, HOHHA,
METaNINYeCKasi, BOIOPOIHAS.

CamocrosiTesibHast padora
BeimonHeHue 3aqaHuii A1 CaMOTIOATOTOBKH 110
TEME.

25

12. Boaa.
PacTtBopsI

Copepixanue y4eOHOro marepuaJa

Jlekum

1. Bona B mpupoze, ObITY, TEXHHKE U Ha
IPOU3BOJICTBE.

2. Odu3nueckre ¥ XUMUYECKHE CBOWCTBA BOJIBI.

IIpakTHYeckHne 3aHATHS
BemosHenne 3a1aHuii U peleHue 3a1ay

CamocrosiTesqibHasi pabora
BeimonHeHue 3aganuit 115 CaMOTIOATOTOBKH 110
TEME.

L

13. Xumuueckue
peaKiuu

Coaep:xxkanue yueOHOro MaTepuaJia
Jlexknun
1. Tunbsl XUMHYECKUX peakLHi.

l'[pak"mqeclcue 3AHATHHA
BrimosiHeHue 3ananuii u PEUICHHUE 3a0a4

CamocrosiTeibHasi paboTa
Brmonnenue 3a1anuii 11 cCaMOIIOATOTOBKH I10
TEME.

N0

14.
Knaccuduxanus
HEeOpraHH4YecKHX
COoeIMHEHHH U uX

CBOMCTBA

Coaep:xkanue yueOHOro MaTepHaJa
Jlekuuu

1. Kinaccuduxanust HeOpraHu4ecKux
COEIMHEHUN U UX CBOMCTBA

2. 'mpponus coneit

I[IpakTH4Yeckne 3aHATHS

Onpenenenue pH pactBopa conei.
B3aumoeiicTBre METAJLIOB ¢ paCTBOPaMHU
KHUCJIOT U COJIEH.

CamocrosiTeibHasi pabora
BrimosiHenue 3a1aHui U1 CaMOITOATOTOBKH 110

TCMEC.

2:3

15. MeTaaasl 1
HEMETAJLIbI

1. Metamuel. O6mue pusuyeckue u
XHMHYECKHE CBOMCTBA METAJIIOB.

12




2. Hemeramer. O6mue Gpusnueckue u
XHUMHYECKHE CBOMCTBA HEMETAILIOB.

CamocrosiTenibHasi pabora 2.3
BeimonHenue 3a1anuit st caMOTMIOATOTOBKH 10
TEME.
KoncyabpTranun
16. Conepixanue yueGHOro marepuaja 1
Oprannveckas | Jleknuun
XHMHSA 1. OcHOBHBIE IOJIOKEHUS TEOPHH CTPOCHUS
OcHoBHbIE OpraHMYECKUX COeTUHEHUH. MHOrooOpasue
MOHATHS OpraHNYEeCKUX COCIUHEHUH.
opranuveckoi | 2. MHOrooGpa3ue opraHHUECKUX COEIMHEHUI.
XHMHUH U Teopusi | [lonsTHe M30MepHH.
CTPOEHHS IIpakTH4eckne 3aHATHS 2
OpraHM4YecKuXx | BeimosHeHHe 3aMaHuil U pelIeHue 3a1a4
COe/TMHEeHHH CamocrosiTebHas paGora Pl
BeimosiHeHue 3a1aHui 11 caMOTIOATOTOBKH IO
TEME.
17 Copepxanue y4eOHOro MaTepuaJia 1
Yraesogopoas: | Jlekuun
U ux npupoanbie | 1. dusnyeckre U XMMHYECKHE CBOMCTBA
HUCTOYHHKH IpeeIbHBIX YTITIEBOIOPOIOB.
2. dusnyecKre ¥ XUMHYECKHE CBOMCTBA
HEIPeIeIbHBIX YTJIEBOIOPOJIOB.
IIpakTHYecKHe 3aHATHS 2
BrInosiHeHHe 3aJaHui ¥ pelIeHHe 3a1a4
CamocrosiTeibHasi pabora s
BeimonHenue 3aganuit A1 CaMOTMOATOTOBKH 110
TEME.
18. Copep:xxanue y4e0HOro MaTepuaa 1
Kucaopoaconep | Jlekuun
JKamme 1. [IpeacraBuTenu KUCIOPOACOACPKALIUX
OpraHM4YecKHe | OPraHMYECKHX COEJMHEHHH: METUIIOBBIN U
COeHHEeHHS STUJIOBBIN CIIUPTHI, INIHLIEPUH, YKCYyCHAs
KucisioTa. 2. JKupbl Kak ClI0KHbIE QHPBL
[IpakTHYecKkHe 3aHATHSA 2
BeinosiHeHHe 3aJaHU ¥ pelIeHue 3a1a4
CamocTosiTeibHasi pabora 28
BemmonHenue 3aganuit 111 caMOIOATOTOBKH T10
TEME.
19. Copep:xxanue y4eOHOro MaTepuaJa 1
A3zorcoaepxamu | Jlexknun
e opraHu4eckue | 1. A30Tcozepikaliyue OpraHndecKue
coeIHHEeHHS COeIMHEHHsI. AMHHBI, aMUHOKHCIIOTBI, O€JIKH
2. Ctpoenue u 6nonoruyeckas GyHKIHA
OeIKOoB.
IIpakTH4Yeckune 3aHATHS 2

13




BrimosHenue 3aganuii u peIICHHUE 3a1a4

CamocrosiTesibHasi paboTa
BrInonHenue 3a1aHuit ISl CaMOTIOATOTOBKH 110
TEME.

23

20. Xumusa u
JKH3HD

Coaep:xanne yuedOHOro marepuaja
Jleknuu
1. XuMudeckasi IpOMBIIIIIEHHOCTh

IIpakTH4YeckHne 3aHATHS
BrimosineHue 3agaHui ¥ peleHue 3a1a4

CamocrosiTeqibHas pabora
BeimmosHenue 3aganuit 115 caMOIIOATOTOBKH 110
TEME.

A0

21. Xumusa u
OpPraHu3m
qeJI0BeKa

Conepxanue yd4eGHOro MmarepuaJja
Jleknun

1. XuMus ¥ OpranusM 4ejloBeKa.

2. XMMHYECKHE JJIEMEHTHI B OpraHu3Me
YyeJIoBeKa.

3. OCHOBHBIE )KM3HEHHO HEOOXOIUMbIE
COETMHEHHUSI: O€JIKH, YTJIEBOIBL, )KUPBHI,
BHTaMHHEI.

Hpalc"mqeclme 3AHATHA
BrimoHeHnue 3aganuit u pPEeIICHUE 3a1a4

CamocrosiTesibHas padora
BeimostHeHHe 3a1aHUi U1 CaMOTIOATOTOBKH 110
TEME.

2,3

22. Xumusd B
ObITY

Copep:xanue yaeOHOro MmaTepuana
Jleknuu

1. Bona.

2. Moromue 1 YUCTAILIHE CPECTBA.

3. Postb XMMHUYECKHX 3JIEMEHTOB B KH3HH
pacTeHHi.

Hpamnqecxue 3aHATHHA
BrimonHeHnue 3a1aHuiil 1 PEIICHHUE 3a1a4

CamocrosiTesibHasi pabora
BeInosiHeHHe 3a1aHui U1 CaMOIIOATOTOBKH IO
TEME.

2.3

BHOJIOI'US

23. buosorus-

COBOKYIHOCTH

HAyK 0 KUBOMH
npupozae.
MeTtoabl
HAY4YHOTI'0

MO3HAHHSA B

OHOJIOrHH

Coaep:kanne yueOHOro MaTepuaJa
Jlekun

1. XXuBas mpupoja Kak 00bEeKT U3yUCHHS
O6uosnoruu

CamocrositesqibHasi pabora
BrimoniHenue 3aganui 1U1s CAMOIIOATOTOBKH 110
TEME.

23
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24. Kaerka

Conepxanue yueOHOro matepuasa
Jlexkuun

1. OCHOBHBIE NOJIOKEHHUS KJICTOYHOM TEOPHH.
2. Knerounoe simpo

3. CtpykTypa u pyHKIHH XpPOMOCOM

4. Heopranuyeckue BeIeCcTBa B COCTaBE
KJIETKH

5. Bupycel u 6akrepuodaru

IIpakTHYecKkne 3aHATHS

HabmroeHue Ki1eTok pacTeHH M dHUBOTHBIX
I10J] MUKPOCKOTIOM Ha F'OTOBBIX
MHKpoIIpenaparax u ux onucanue. CpaBHeHHE
CTPOEHHS KJIETOK PACTEHUH M KHBOTHBIX.

CamocTosiTesibHasi paboTa
BemonHenue 3a1aHuii 17151 CaMONIOATOTOBKH 110
TEME.

2,3

25. Opranuzm

Coaep:xanne ydeGHOro MaTepuaJsia

Jlexkmnn

1. Opranusm — eauHoe nenoe. MHoroo6pasue
OpraHU3MOB.

2. CnocoOHOCTh K CaMOBOCIIPOU3BEICHUIO —
OJIHAa U3 OCHOBHBIX 0COOEHHOCTEH JKUBBIX
OpraHM3MOB.

3. [lonsatue 06 MHAUBUAYATEHOM (OHTOTEHE3),
SMOpHOHATBHOM (3MOpHOTEHE3) U
OCTAIMOPUOHATIBHOM Pa3BUTHH.

4. O6mue npeacTaBICHUS O HAC/IEACTBEHHOCTH
¥ U3MEHYHUBOCTH.

5. BiusiHMe MyTareHoB Ha OpraHu3M 4YeJIOBeKa.

IIpakTH4Yeckne 3aHATHS

Pemenne snemMeHTapHBIX TeHETUYECKUX 3a/1ay.
AHanu3 ¥ OLIeHKa STUYECKUX acCIIeKTOB
pa3BUTHUS HEKOTOPHIX HCCIIEIOBAHUMN B
OHOTEXHOJIOTHH.

CamocrosiTesqibHasi padora
BeinonHenue 3aanuit 1151 caMOTIOATOTOBKH IO
TEME.

e

26. Bung

Conep:xxanue y4e0HOro MaTepuaJa
Jleknuu

1. DOBoMONMOHHAs TEOPHS U €€ POJIb B
(bOpPMHPOBaHNH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpA.

2. Bun, ero kputepuu.

3. Pe3ynbraThl 3BOIIOLIMH

IIpakTHYecKHe 3aHATHS

Omucanue ocobeit Buj1a 1o
MOp(OJIOrHYecKOMY KPUTEPHIO.
AHaJH3 ¥ OlIeHKa Pa3JIMYHbIX THIIOTE3
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ITPOUCXOXKIACHHUSA XKU3HU.
AHaJIu3 ¥ OIleHKa Pa3IMYHBIX THIIOTE3
IIPOUCXOXICHHS YCJIOBECKA.

CamocTosiTesibHas pabora 2 L
Brinosnenne 3aaHuit 11 cCaMOIIOArOTOBKH 10
TEME.

27. Ikocucremnl | Coaepixanne y4eGHOr0 MaTepuaa 1 1
Jleknuu

1. Ilpeamer u 3aauut SKOJIOTUH
2. buocdepa — rnobasibHas IKOCHCTEMA.

IIpakTH4Yeckne 3aHATHS 1 v
CocTraBiieHue cxeM nepeayu BELIECTB U
SHEpruM (LUeneu MuTanus).

CpaBHHTEIbHAS XapaKTEPUCTHKA PUPOIHBIX
OKOCHCTEM M arpO3KOCUCTEM CBOEH MECTHOCTH.
Pemenue sxonoruyeckux 3aaau.

AHayu3 ¥ OIeHKa MOCIIEACTBHI COOCTBEHHOM
JEATEILbHOCTH B OKpY Karolei cpene,
r7100aJIbHBIX 9KOJIOTHYECKHX TTPOOIIEM H ITyTel
UX PELICHUS.

Okexypcuu

Mmuoroo6pasue BunoB. Ce30HHBIE H3MEHEHHS B
npupoze (OKpecTHOCTH MpodecCHOHATBHOM
00pa3zoBaTeIbHON OpraHU3alkH).
EcrecTBeHHBIE M HCKYCCTBEHHBIE 3KOCHCTEMBI
(oxpecTHOCTH PO ECCHOHATBHOM
o0pa3oBaTeIbHOM OpraHu3alvm).

CamocrosiTesibHasi padora 2 a3
BrimorHeHMe 3a0aHui U1 caMOIIOATOTOBKH 10
TEME.

KoncyabTanun 4

BCEI'O 136

[ns xapakmepucmuxu ypoeus 0céoenus yuebH020 Mamepuana ucnoib3yiomes credyioujue
0603HaYeHus:

1. — o3nakomumenvruill (Y3Hasanue panee uzy4eHHvIX 06bLEKMOB, C60UCME);

2. — penpoOoyKmueHblil (6bINOIHEHUE OesIMeNbHOCMU NO 00PA3YY, UHCMPYKYUU ULU NOO
PYK0600CmE0oM) 3. — NPOOYKMUBHbLU (NIAHUPOBAHUE U CAMOCMOSAMENLHOE BbINONHEHUE
oeamenvbHOCMU, peuleHue npobiemMHblx 3a0ay)
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2.4. Conep:xaHue pa3iesioB JHCHHILTHHbI
2.4.1. 3aHATHS JTEKIIHOHHOTO THIIA

No
pa3
zen

a

HaumenoBsauue
pa3aesioB U TeM

Coneprxanue paszena

®opma
TEKYIIEro
KOHTPOJIS

1

2

3

4

1 cemecmp

PU3UKA

BBenenue

®usuka — pyHIaMEeHTaTbHAS HayKa O IPUPOJIE.
EcTecTBeHHO-HAYYHBIIH METO]] TO3HAHHS, €TI0
BO3MOKHOCTH U TPaHHIIBI TPUMEHUMOCTH.

EnuHCTBO 3aKOHOB MPUPOIBI M COCTABA BEIIECTBA BO
Bceenennoit. OTkpbITHS B pHU3HKE — OCHOBA Iporpecca B
TEXHUKE U TeXHOJIOTHH IIPOU3BOJICTBA.

MexaHuka

Kunemaruka. Mexanudeckoe npmxenue. Cucrema
orcyera. Tpaekropus amwxkenus. [1yts. [lepememenue.
PaBHOMepHOE npsiMonnHENHOE 1BUXKeHHE. CKOPOCTS.
OTHOCHTETBHOCTh MEXaHUYECKOTO JBHIKEHHUS. 3aKOH
cioeHus ckopocteit. CpeTHsisi CKOPOCTh IPH
HEPaBHOMEPHOM JIBI)KEHHH. MIHOBEHHAs! CKOPOCTb.
PaBHOYCKOpEHHOE IPSIMOTMHEHHOE IBH)KEHHE.
VYckopenue. CBoO60HOE MTaICHHUE TE.

Jlunamuka. Macca u cuta. Bzaumopeiictsue teir.
3axkoHbl 1uHaMUKH. CHIIBI B Ipupoze. 3aKOH
BCEMHUPHOTO TATOTECHHS.

3aKkoHBI COXpaHeHHs B MexaHuke. ViMysbce Tena. 3akoH
COXpaHEHHUs UMITyJIbca. PeakTHBHOE BUKEHHUE.
Mexanunyeckas pabora. Momuocts. Mexannueckas
sHeprus. Kuneruueckas sHeprus. Kunetuueckas
sHeprus u pabota. [loTeHIIMANbHAS SDHEPTHS B
rpPaBUTAIIMOHHOM T10J1€. 3aKOH COXPAHEHHS MTOJIHOM
MEXaHUYECKON SHEPTHH.

Jlemoncmpayuu

OTHOCHTEIIBHOCTh MEXaHHYECKOTO JIBHKEHHUS. BUIbI
MEXaHH4YeCKOro ABMKeHUs. IHepTHOCTH Ter.
3aBHCHMOCTH YCKOPEHHS Tella OT €r0 MacChl U CHITHI,
JIeCTBYIOLIEH Ha TeI0. PaBeHCTBO U
IIPOTHUBOIIOJIOKHOCTH HAIIPABJICHUS CHJI JEHCTBUS U
MIPOTUBOAECHCTBHSI.

HeBecomocTh. PeakTuBHOE IBH)KEHHE, MOJIEH PAKETHI.
VI3MeHeHne SHEPTUH IPU COBEPIICHUHU paboThI.

NP

OcHOBBI
MOJIEKYJIIPHOU
bu3uKH U
TEPMOIMHAMHUKHI

MonekysipHast pu3nka. ATOMUCTHYECKAs! TEOPHUS
cTpoeHus BemecTBa. HabmoneHus u onbIThI,
HOATBEPIKIAIOIIME ATOMHO-MOJIEKYJIIPHOE CTPOECHHE
BeuecTBa. Maccsl 1 pazmeps! Moseky. TemmoBoe
JIBM)KEHHE YaCTHUI BellecTBa. bBpoyHOBCKOE IBHIKEHHE.
WneansHblii ra3. Temneparypa kak Mepa cpeHen

i1
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KHHETHYECKON SHEPTUU YacTHLl. Y paBHEHHE COCTOSIHUS
uaeanbpHOro ra3a. Mojens xuakoctu. [loBepxHOoCcTHOE
HaTsDKeHHE M cMaynBaHue. Kpucrammyeckue u
amMop(HbIE BEIIeCTBa.

Tepmonunamuka. BuyTpennss sueprus. Pabora n
TEIUIO0TIa4a KaK criocoObl U3MEHEHHS BHYTPEHHEH
sHeprud. [IepBhlif 3aKOH TepMOANHAMUKY. TeroBbie
MAIIIMHBI H UX TPUMEHEHHE.

Jlemoncmpayuu

JIBmxeHune 6poyHOBCKHX yacTull. Juddysus.

SIBNIEHHUS MOBEPXHOCTHOTO HATSDKEHUS U CMaYiBaHMUS.
Kpucramisl, amopdHbIE BelecTsa,
KUJIKOKPUCTA/UTHYECKHE Tena. Vi3MeHeHne BHyTpeHHEH
SHEPrHH TeJI IPU COBEPLICHUHU pabOTHI.

OCHOBEI
3JIEKTPOMHAMH
KU

Onextpocratuka. BzanmoeiicTBiE 3apsyKEHHBIX TEIL.
DeKTpUYeCcKuit 3apsl. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTro 3apsja. 3akoH Kyiona.
DJIeKTPOCTAaTHYECKOE TOJIE, €0 OCHOBHBIE
XapaKTEPUCTUKH U CBA3b MEXKIY HUMH.
[TocrostaubIi TOK. [I0CTOSTHHBIN 3/IEKTPHYECKUH TOK.
Cuna Toka, HanmpsDKEHUE, JIEKTPUYECKOE
conpotuBieHue. 3akoH OMa 1id ydacTka
3JIEKTPUYECKON LIETIH.

MarnuTtHO€ nosie. MarHuTHOE 110J1€ ¥ €r0 OCHOBHEIE
XapaKTepUCTUKHU. [leficTBHE MarHMUTHOIO MOJIS Ha
MIPOBOJHHK C TOKOM. 3aKOH AMIiepa.
DJIeKTpOABUTaTeNb. SIBICHNE 37IEKTPOMAarHUTHOM
WHIYKIIHH.

Lemoncmpayuu

Drnextpu3anus Tel. B3aumoaecTBre 3apsyKeHHBIX Tel.
HarpeBaHue MpoOBOJIHUKOB ¢ TOKOM. OmnbIT Dpcrena.
B3auMoieiicTBHE MPOBOJHUKOB C TOKOM. [leficTBHE
MardMTHOIO T0JIsSE Ha TPOBOAHUK C TOKOM. Pabora
SIIEKTPOJBHUTATEIS. SIBJIEHUE IEKTPOMarHMTHOM
WHIYKLHH.

51

Konebaunus u
BOJIHBI

Mexannueckue Koje6anus u BoJHbL. CBOOOIHBIE
xonebanus. [lepuo, yacToTa ¥ aMIUIUTY/a KojleOaHuH.
[apMonuueckue KoyneOanus. MexaHHuecKrue BOJIHBI M UX
BHU/IbI. 3BYKOBBIE BOJIHBL. YJIBTPa3BYKOBBIE BOJIHBI.
VpTpa3ByK M €ro UCHOJIb30BAHNE B MEIMIMHE U
TEXHUKE.

DNeKTpOMarHUTHBIE KosteOanus 1 BOIHBL. CBOOOIHBIE
3JIEKTpOMarHuTHEIe KoneOanus. KonebarenpHbIi
KOHTYP. DJIEKTPOMAarHUTHOE 110JI€. DJIEKTPOMArHUTHbIE
BOJIHBL. CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH.

CaeroBsle BOJIHEL. Pa3BuTHE IPEICTABIEHUH O IIPUPOJIE
cBeTa. 3aKOHBI OTPAKEHHS U IIPETOMIICHHS CBETA.
Jlun3el. @opmysia TOHKOM JIHH3EL

v, 1P
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Jemoncmpayuu

Konebanust MaTeMaTH4ecKoro u MpyXHHHOTO
MasiTHUKOB.

Pabota anextporeneparopa. M3ny4yenue u mpuem
3JIEKTPOMArHUTHBIX BOJIH. Paguocss3e. Paznoxenue
6enoro cBeta B cnekTp. MHTepdepennns u nudpakius
CBeTa.

Otpaxxenue u npenomiieHue ceera. OnNTHYECKHE
npuOOpEI.

DIEMEHTEI
KBaHTOBOH
bu3uku

KBanToBBIE cBOMicTBA cBeTa. KBaHTOBas rumoresa
[Tnanka. @orosnexrpuyeckuit 3¢ HexT.

®usuka atoma. Moaenu crpoenus aroma. OnbIT
Pesepdopna.

®u3nka aTOMHOTO fpa ¥ 3JIEeMEHTapHBIX YaCTHII.
CocraB ¥ cTpoeHHE aTOMHOTO siIpa. PagnoakTHBHOCTb.
PagnoakTUBHBIE U3JTyYeHHS U UX BO3/IEHCTBHE HA
’KUBbIE OPraHU3MBI.

Lemoncmpayuu

®oroaddext. Dotoanement. Usnydenue nazepa.
JluHeiuaThle CIIEKTPBI Pa3IMYHBIX BEIIECTB.
CUeTUnK HOHU3UPYIOLIUX M3TYYCHHUH.

Bcenennas u ee
SBOJIIOLHS

Crpoenue u pa3sutre Beenennoi. Mozenb
pacummpsitomeics Beenennoi.

[Tpoucxoxnenne ConHeunoit cucremsl. CoBpeMeHHast
¢du3nuecKas KapTHHA MHpa.

b B

XUMMUs

BBenenue

O6mas u
HEOpraHu4ecKas
XUMHSA

Xumuueckas KapTHHa MHpa Kak cocTaBHas 4acTh
€CTECTBEHHO-Hay4YHOW KapTHHEI MUpa. Poib XxumMun B
’KM3HHM COBPEMEHHOT'0 00OIIECTBA.

[IpuMeHeHne NTOCTHKEHUH COBPEMEHHONM XHMHH B
ryMaHHTapHOU cdepe NesITeTbHOCTH 00IIecTBa.
XuMHU4YeCcKoe coiepKaHue Y4eOHON AUCIIUIUIAHBI
«EctecTBO3HaHMEY» IIPH OCBOCHHUH CIIEIIHATIBHOCTER
CIIO counanbHO-3KOHOMHYECKOTO H TYMaHUTapHOI O
npo¢uieit mpopeccuoHaNIbHOro 00pa3oBaHusl.

Y.l

v r

OcHOBHBIE
IIOHATHSA U
3aKOHBI XUMHH

[Tpenmet xumuu. BemectBo. AToM. Mosekyna.
XUMHYECKHH JIEMEHT U (OPMBI €T0 CYIIECTBOBAHHSI.
[TpocThie 1 cOXKHBIE BELIECTBA.

OTpakeHHEe XUMHYECKUX CIOXKETOB B IPOU3BEACHUAX
XYI0’)KECTBEHHO JIUTEpaTyphl U HCKYCCTBA.
Jlemoncmpayuu

Ha6op mozeneit atoMoB u Monexyil. M3smepenue
BemecTBa. OCHOBHBIE 3aKOHBI XMMHHU. Macca aTOMOB U
MOJIEKYL.

OTHOCHTEIbHBIE aTOMHAsI U MOJIEKYJIIpHAsk MacChl.
KomuuecTBo BemecTBa. [locrossaras ABoranpo.
Mounsipaas Macca. 3akoH ABorazipo. MossipHeIii 00beM
rasos.

Yol
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KonudecTBeHHBIE H3MEHEHUS B XUMHUH KaK YaCTHBIH
clly4yaif 3aKOHOB I€pexo0/1a KOJMYECTBEHHBIX H3MEHEHUI
B KayecTBeHHbIE. M. B. JIoMOHOCOB — «11€pBEIit
PYCCKUH YHUBEPCHUTET».

Wnmoctpanuu 3akoHa COXpaHEHHs] MacChl BELIECTBA.

10 | [lepmonuueckuii | OtkpeiTue [lepuoanueckoro 3akona. [lepuoaudeckas b JEE AG o
3aKOH U cucreMa xumuueckux anemeHToB JI. . Menneneesa.
[lepuonnueckas | 3nauenue llepuonuueckoro 3akona u Ilepuomuaeckoit
cucTrema cucreMbl XuMHueckux 3seMeHnToB 1. . MenzaeneeBa
XUMHUYECKHX JUTSL pa3BUTHUSI HAYKH U IOHUMaHUSI XUMUYECKOH
3J1eMEeHTOB /]. KapTHHBI MUDA.

. Menneneesa | JI. . MenneneeB 06 06pa3oBaHUM U rOCYAapCTBEHHOM
TIOJTUTHKE.
Jemoncmpayus
Paznuunsie popmel [leproaudeckoii cucTeMbI
XuMH4YecKkux seMeHToB JI.1. Menneneena.

11 | Crpoenue KoBanieHTHas CBA3b: HEMOJspHAs U noJsipHas. MoHHas ¥

BEIIECTBA cBs3b. KaTnoHs! 1 aHMOHEBL. MeTamndeckas CBS3b.

Bonopoanas cBs3b.
Jemoncmpayus
OO6pa3ibl BEMIECTB U MAaTEpHAIOB C pa3IMYHBIMH TUIIAMH
XUMHUYECKOH CBSA3H.

12 | Bona. PactBoper | Bona B mpupoze, ObITY, TEXHHKE U Ha IPOU3BOJCTBE. vl
dusnyecKre U XUMUYECKHE CBOWCTBA BOIBI.
OmnpecHeHnue BOJbl. ArperaTHbIe COCTOSIHUS BOJBI H €€
TIepexo/Ibl U3 OJTHOTO arperaTHoro COCTOSTHUS B IPYTO€.

13 | Xumudeckue Jlemoncmpayuu Vol

peaKnuu ®u3uuecKkre CBOMCTBA BOABL: IOBEPXHOCTHOE
HaTSHDKeHHE, CMauMBaHUe. XUMUYECKHUE PEAKIIUH.
[ToHsATHE 0 XUMHYECKOH peakiuy. TUIIbI XUMHYECKUX
peakiuii. CKOpOCTh peakiu U (paKTopsl, OT KOTOPBIX
OHa 3aBHUCHT.
XUMHYECKHE PEaKIHH C BBIICIICHUEM TEILIOTHI.

14 | Knaccudpukanus | Knaccudukaius HeoOpraHH4eCKHX COEMHEHUH U MX ¥.1
HEOpraHuveckd | cBoicTBa. OKCH/IbI, KUCIIOTBI, OCHOBaHHMS, COJIH.

X coenunenuii 1 | [ToHsTHE 0 ruapom3e coneit. Cpena BOJHBIX pacTBOPOB
HX CBOMCTBA COJIeH: KuCJas, HelTpaapHas, menovHas. BoropoaHsii

15 | Meramis! 1 nokasatesb pH pacTBopa. Yy P

HEMeTaJlJIbl Merael. O6mue pu3nyeckre i XUMHYECKHE CBOWCTBA

METAJLIOB.
Hemerambl. O6mas xapakTepUCTHKa ITIaBHBIX
MOJIPYTINT HEMETAVIOB Ha IIPUMEpPE IaJIONeHOB.
BaxxHeimue coequHEHUST METAJIJIOB U HEMETAJIIOB B
MIPUPOJIC U XO3SHCTBEHHOH NEATETHHOCTH YEI0BEKa.
MeTasutbl ¥ CIIaBbI KaK XyJ0)KECTBEHHBINH MaTepHall.
CoenMHEHUS METAJJIOB KaK COCTaBHAs 4acTh CPEICTB
1300pa3uTeIbHOTO HCKyccTBa. HemeTtasl u ux
COEIMHEHHS KaK COCTaBHAsl 4acTh CPEJICTB
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U300pa3UTEIbHOTO UCKYCCTBA.

Llemoncmpayuu

B3aumoneiicTBre MeTaIoB ¢ HeMeTaIaMH (LIUHKa C
CEepoil, aITOMUHUS C 10JI0OM), paCTBOPAaMHU KUCJIOT
LIEI0YEH.

['opeHue meTaioB (IIMHKa, kele3a, MarHus) B
KHCIIOPOJE.

B3aumopeiicTBre a30THOM U KOHIIEHTPUPOBAHHOM
CEPHOH KHUCIIOT ¢ Mebl0. BoccTaHOBUTEIBHEIE CBOHCTBA
METaJLIOB.

2 cemecmp
XUMUs

16 | Oprannveckas | OCHOBHBIE IOJIOXKEHHS TEOPUU CTPOEHUS opraHudeckux | Y, T
XUMHS coequHeHu. MHOrooOpa3ue opraHu4eckux
OcHOBHBIE coenuHeHni. [TonaTue u3omepuu. YrieBoaopomsl.

MIOHATHS [IpenensHble U HEMpeAeIbHBIE YITIEBOAOPOALL. Peakius
OpraHH4YeCcKOH nojuMepu3anuu. [IpupoiHbIe HCTOUHUKH

XUMUH U TEOPHUS | YTIEBOJOPOIOB. YTIEBOIOPOBI KAK OCHOBA

CTPOCHHUS MEXIYHApOIHOTO COTPYIHUYECTBA U BaXKHEHIIHIA
OpraHUYECKUX UCTOYHUK (opMHupoBaHus Oromkera PO.

COEIMHEHU I Kucnoponcoaepxaiue opraHH4ecKie BEIIecTBa.

17 | YrneBomopoas! | [IpeacraBuresin KUCIOPOACOAEPKAIIMX OPraHUYECKUX 1P
U UX COETMHEHHI: METUJIOBBIN U STHJIOBBIN CIIUPTHI,

IIPUPOIHbIE TIIUIEPHH, YKCYCHast KucaoTa. Xupbl Kak CI0KHbIE
MCTOYHHKH 3¢upsL.

18 | Kucnoponconep AJIKOTOJIN3M H €ro OTpa)kKeHHE B [IPOU3BEICHHAX e B
Karue XYI0XKECTBEHHOH JINTEPATYpPhl U U300pa3UTEIHLHOTO
OpraHHYECKHE HCKYCCTBaA.

COEMHEHUS YrneBojbl: IIHOK03a, Kpaxmall, [e/UIrII03a.

19 | Asorconmepxain | A30TCOAEPXKAIIME OPraHUYECKUE COCAMHEHHS. AMUHBL, |V, T, P
ue aMHHOKHUCJIOTHI, Oenku. CTpoeHue u Onoiorudeckas
OpraHMYecKHe byHKIHS 6€IKOB.

COETHHEHHUS [emoncmpayuu
[Tomyuenue 3TUIEHA U €r0 B3aUMOICHCTBHE C
pacTBOpPOM IepMaHraHaTa Kajuusi, OpoMHOM BOJIOM.
KavecTBeHHas peakuus Ha riIuuepuH. L[BeTHbIE peakuuu
OenKoB.
[Tnactmacce! u BojokHa. [lonsTHe 0 mtactMaccax u
XUMHYECKUX BOJIOKHaX. HaTypanbHble, CHHTETHUECKUE U
UCKYCCTBEHHBIE BOJIOKHA. [I[puMeHeHre moarMMepoB B
IPUKJIAJTHOM U KJIaCCHYECKOM H300pa3uTeIbHOM
UCKYCCTBE.
PaznuyHble BUABI IJIACTMACC M BOJIOKOH.

20 | XuMus ¥ KU3Hb | XUMHS M OPTaHU3M 4ejloBeKa. XMMHUUYECKue 31eMeHTe B | Y, 1, P

21 | Xumus u opranu3Me 4yeyioBeka. OpraHudyecKre ¥ Heopranuieckue |V, T, P
OpraHu3M BemecTBa. OCHOBHBIE KH3HEHHO HEOOXOIMMBbIe
yeJ0BeKa coeMHEHUs: OeJIKH, YTIeBObI, )XUPbI, BATAMUHBIL.
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)

Xumus B ObITY

YTeBoabl — IJIaBHbIA HCTOYHUK SHEPTHH OPraHU3Ma.
Ponb xupoB B opranusme. X0JIeCTEpHH U €T0 POJib B
3/I0pOBBE YeI0BeKa. MUHepalbHbIE BEIECTBA B
IPOJAYKTAxX MMUTaHUs, MUIIEBbIE JOOABKH.
CbanancupoBaHHOE TUTAHHE.

Bona. KauectBo Boabl. MoOIOIIIME U YHCTSAIIHE CPEICTBA.
[TpaBuna 6e30macHoi paboOTEI CO CpeCTBAMHU OBITOBOM
XHUMHH. POJIb XMMHYECKHX 3JIEMEHTOB B KH3HH
pacteHuii. Y 106peHus. XUMHYECKHE CPEe/ICTBA

3allUThl PACTEHUH.

p A

BHOJIOI'Us

23

buonorus-
COBOKYITHOCTb
HayK O JXUBOH
IpUpO/IE.
MeTo b1
HAy4YHOTO
MIO3HAHUS B
OHOJIOrHH

XuBas nmpupoa kKak 00BeKT H3Y4eHHUS] OHOJIOTHH.
Mertozs! uccne1oBaHus )KUBOW PHPOBI B OUOJIOTHH.
Omnpenenenue )u3HM (C MpUBJICYEHHEM MaTepHasa U3
pazznenoB Gpu3uku

U XMMHH). Y POBHH OpraHU3alliy KU3HH.
Lemoncmpayuu

YpOBHHU OpraHu3aIiy XKU3HU.

MeTo/1b! TO3HAHUS JKUBOW IPUPOMIBIL.

iR

24

Kierka

Ucropus nsydyenus knetkd. OCHOBHBIE MOJ0XKEHHUS
KJIETOYHOM Teopuu. KieTka — cTpyKTypHO-
GbyHKUHOHATBHAS (dJIEMEHTapHAs) €IMHHUIIA KH3HH.
Crpoenue kinetku. [IpokapuOThI # 3yKapuOTHI —
HU3IIKME U BBICIINE KJIETOYHbIE Opranu3Mbl. OCHOBHEIE
CTPYKTYpHBIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
Krnerounoe simpo.

OyHkus aapa: XpaHeHHe, BOCIIPOU3BEICHHE U
nepesaya HacJlIe€ACTBEHHOM HH(POPMALIUH, PETYIISIIHS
XHUMHYECKOH aKTUBHOCTH KJIETKH. CTpyKTypa U
(GYHKIIMHE XpOMOCOM. AyTOCOMBI U TI0JIOBEIE
XpOMOCOMBI. Brosoruueckoe 3Ha4eHHE XUMHYECKHX
sneMeHToB. Heopranuueckue BemecTsa B COCTaBe
KJIETKH. POJIb BOJBI Kak pacTBOPUTENSI K OCHOBHOT'O
KOMITOHEHTa BHYTPEHHEH CpeJibl OpraHu3MOB. Y TJIEBOJIbI
U TUNHIBI B K1eTke. CTpyKTypa u OHOJIOrHYecKue
¢bynkuuu 6enkoB. CTpoeHHe HYKIEOTHIOB U CTPYKTypa
nosimHykiIeotTuanbx uenei [JHK u PHK, AT®.
Bupycs! u 6aktepuodaru. Heknerounoe crpoenwue,
KM3HEHHBIH IIUKJI U €0 3aBUCUMOCTH OT KJIETOYHBIX
¢dopm xu3HH. Bupycel — B030yauTen HHYEKIIHOHHBIX
3aboneBaHuil; moHATHE 00 OHKOBHpYcax. Bupyc
uMMyHo ieunuta yenoseka (BUY). [Tpodpunaktuka
BUY-undexunu.

Llemoncmpayuu

Crpoenue monekyinbl 6enka. Ctpoenue monexyssl JJTHK.
Crpoenne xinetku. CTpoeHHe KI€TOK IPOKAPUOT H
sykapuoT. CTpoeHHue BHpyca.

3 B
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Opranuzm

Opranusm — equHoe 1enoe. Maoroo6pasue

b
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OpraHU3MOB.
OOGMeH BelecTBOM M SHEprue ¢ OKpyXKarmen cpeaoi
KaK He0OXOIMMOE YCIIOBHE CYIIECTBOBAHHS HKHMBBIX
CHCTEM.

CrnocoGHOCTB K CaMOBOCTIPOM3BEIEHHIO — OJIHA U3
OCHOBHBIX 0COOCHHOCTEHN JKUBBIX OpPraHu3MoB. JlesieHue
KJIETKH — OCHOBA POCTa, Pa3BUTHS ¥ Pa3MHOKEHHUS
opranu3MoB. becnionoe pazmuoxenue. [TonoBoi
TIPOLIECC H MTOJIOBOE pasMHOXKeHHE. OII00TBOPEHHE,
ero 6uonoruyeckoe 3Hayenue. [loustue 06
UHIMBUyaJIbHOM (OHTOT€HE3), SMOPHOHATBHOM
(oMbpHOreHes) U NOCTAIMOPUOHATLHOM Pa3BUTHH.
WHavBuayabHOE pa3BUTHE YEIOBEKA M €r0 BO3MOIKHBIE
HapymeHus. OO1ye mpeacTaBieHus O
HACJIEZICTBEHHOCTH ¥ U3MEHYHBOCTH. [ eHeTHUeCKast
TEPMMHOJIOTUS ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH
HacjienoBaHus. HacnenoBanue npu3HakoB y 4eaoBeKa.
[Tonoseie xpoMocoMbl. CLEIUIEHHOE C MTOJIOM
HacienoBanue. HacnenctBenHsle 601€3HH YeI0BEKa, HX
IpUYHHBI U TpodriakTuka. CoBpeMEeHHBIE
NIPECTaBJICHUs O FeHe U reHoMe. [ eHeTHueckue
3aKOHOMEPHOCTH U3MeH4YMBOCTH. Kinaccudukamms gpopm
U3MEHYUBOCTH.

Bnusaue MmytareHoB Ha opraHusMm 4esnoBeka. [Ipeamer,
3a7la4d ¥ METOABI ceneKuu. [ eneTuyeckue
3aKOHOMEPHOCTH cenekuuu. Yuenue H. U. BaBunosa o
LIEHTpaX MHOrooOpa3us U MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHUMi. BHoTexHoorus, ee J0CTHKEHHUS,
NEPCIEKTHBBI Pa3BUTHUS.

Hemoncmpayuu

OOMeH BelecTB U MIpeBpaIleHUs SHEPTHH B KIIETKE.
Jenenue xnetku (MUTO3, Mei03). CriocoOsI Gecrionoro
pa3smMHOXkeHus. OII0IOTBOPEHHUE y PaCTEHHM U
KHBOTHBIX.

WunuBuayansHOE pa3BUTHE OpraHU3Ma.
HacnencrBennsle 60ne3Hu yenoBeka. Briusaue
QJIKOT0JIN3Ma, HAPKOMAHUU, KypEHUS Ha
HacJIeICTBEHHOCTh. MyTanuu. MoaudukannoHHas
M3MEHYHUBOCTh. LIeHTpbl MHOTOOOpa3us u
IIPOMCXOX/IEHUS KYJIbTYPHBIX PaCTEHHI.
HckyccTBennslit ot6op. MccnenoBanus B obnactu
OHOTEXHOJIOTHH.

26

Bun

DBOJIIOLIMOHHAS TEOPHUS U €€ POJIb B POPMHUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpa.
Bup, ero kpurepuu. [lonmynsuus xak cTpykTypHas
e/IMHUIIA BUJA U HBOIOLMU. CUHTETHYECKAs TEOpUS
spomonuy (CTD). JIBMKyIIue CUITbI 3BOJIOLUH B
cootBercTBHH ¢ CTO.

¥l B
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Pesynbrars! sBommonuu. Coxpanenne MHOroo6pasus
BHJIOB KaK OCHOBa YCTOHYHBOIO pa3BUTHUS OHOCHEpHI.
[TprunHe! BEIMUpaHus BUIOB. bruonornueckuii mporpece
1 OGHOJIOrHYeCcKHi perpecc. [ UImoTe3bl mpouCX0XKACHHS
)KU3HH. Y CII0XKHEHHE KHUBBIX OPraHU3MOB Ha 3eMJie B
IPOIIECCE IBOJIOIMU. AHTPOIIOTEHE3 U €0
3aKOHOMEpHOCTH. JloKa3zaTenbCcTBa POJICTBA YEIOBEKA C
MIIEKOITUTAIOLIMMH KUBOTHBIMH. DKOJOTHUECKUE
(baKTOpBI aHTPONOreHe3a: YCIOKHEHHE MOy ISIIHOHHOM
CTPYKTYpHI BU/Ia, U3TOTOBJICHHE OPYAU# TPy/a, EPEXO]
oT

PAaCTHUTENIBHOTO K CMEIIAHHOMY THITY ITHTAHHS,
HCIIOIb30BaHue OTHsl. [10sBIIeHHE MBICTHTEILHON
JeSTEIbHOCTH U WICHOPA3AeIbHON peyH.
[TporcxoxaeHHe YeI0BEYECKHX pac.

Hemoncmpayuu

Kputepun Buna. [lomynsnus — cTpyKTypHas eInHHIA
BH/1a, €IMHHIIA 3BOJIIOLUH. J[BHXKYIIHE CHIIBI SBOJIIOLHH.
Bo3HukHOBEHHE U MHOT00Opa3ue MpUCcrnocoOIeHuH y
opranu3MoB. Penkue u ucuesarornue BUIbI. JBIOKyIIHE
CHJIBI aHTpornorene3a. [Ipoucxoxaenue yenosexa u
YeJI0BEUECKHX pac.

27

DKOCUCTEMEI

[Tpenmer ¥ 3a1auu SKOJIOTUH: YUeHHE 00 IKOJIOTHUECKUX
(dakTopax, yueHue 0 cooOIIecTBaX OpraHu3MOB, YYEHUE
o0 6uocdepe. Dxonoruueckue pakTopbl, 0COOEHHOCTH UX
BO3/IEHCTBHS. DKOJIOTMUYECKasi XapaKTEpPUCTHKA BH/A.
[TonsiTie 06 sxoMOorHUecKkux cucreMax. Llenu nuranus,
Tpoduueckue ypoBHH. broreomnenos kak 3kocucrema.
buocdepa — rnobanpHas skocucreMa. Yuenue B. U.
Bepnanckoro o 6uocgepe. Posb )KuUBBIX OpraHu3MoB B
6uoctepe. buomacca. buonoruyeckuit kKpyroBopot (Ha
npuMepe KpyroBopota yriepozaa). OCHOBHbIE
HaIpaBJICHUS BO3JIECHCTBHS YeJIoOBeKa Ha Onochepy.
Tpancdopmarus ecTeCTBEHHBIX 9KOJOTHUECKHX CHCTEM.
Oco6eHHOoCTH arpo3KOCUCTEM (arpoIieHO30B).
Jlemoncmpayuu

OKoJsoruyeckue GakTopel U UX BIUSHHE HA OPraHU3MBL.
MeXBHIOBbIE OTHOIIEHHS: TAPa3UTU3M, XHUIIHUYECTBO,
KOHKYPEHIIUS, CHMOHO03. SIpyCHOCTh pacTUTETHLHOTO
coobmectBa. Kpyrosoport yriieposaa B 6uocdepe.
3anoBeJHUKH U 3aKa3HUKU Poccun.

) g

[Tpumeyanne: T — rtectupoBanue, P — Hanucanue pedeparta, ¥ — ycTHbili onpoc, KP

KOHTPO.JIbHAA paG()Ta
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2.4.2. 3aHATHA CEMHHAPCKOI0 THIA

No
pa3
bi(Sh)

HaunmenoBanue
pa3ziesioB U TEM

Conepxanue pazzaena

®opma
TEKYIIETO
KOHTPOJIS

2

3

4

1 cemecmp

PU3UKA

BBenenue

®usuka — GpyHIaMeHTaIbHas HayKa O IPUPO/IE.
EcrecTBeHHO-HAY4YHBIN METO/1 O3HAHHKS, €0
BO3MO’KHOCTH M IPaHHIIbI TPUMEHHMOCTH.

EnuHCTBO 3aKOHOB MPUPOJIBI M COCTaBa BEIIECTBA BO
Bceenennoit. OTKpbITHS B pHU3HKE — OCHOBA IMporpecca B
TEXHHKE U TEXHOJIOTHH IPOU3BOJICTBA.

Mexanuka

Kunematuka. Mexanuueckoe nemwkenue. Cucrema
orcuera. Tpaexropus nBuwxenus. [1yts. [lepememenue.
PaBHOMepHOE npsiMosnHeitHOe nBmkeHne. CKOpOCTb.
OTHOCHTENBHOCTh MEXAHHYECKOTO JIBM)KCHHUS. 3aKOH
CJI0’KEHHS cKopocTel. CpellHsis CKOPOCTh IPH
HEPaBHOMEPHOM JIBUXKEHHUU. MTHOBEHHAsI CKOPOCTE.
PaBHOyCKOpEHHOE MTPSIMOTMHEHHOE IBUKEHHE.
VYckopenue. CB0O0IHOE NAICHUE TEIL.

Junamuka. Macca u cuna. Bzaumoeticteue tel.
3akoHb! AuHAMHUKH. CHIIBI B IpHpOe. 3aKOH
BCEMHUPHOT'O TSATOTEHHUS.

3aKOHBI COXpaHEHHUs B MexaHuke. MIMmybc Tena. 3akoH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE JBH)KEHHE.
Mexannueckast pabota. Momnocts. Mexanuyeckas
sHeprus. Kunernueckas sHeprus. Kunetuueckas
sHeprus u pabota. [loreHnmanpHas SHeprus B
IpaBHTALMOHHOM I10JI€. 3aKOH COXPAHEHHUS TOJTHOM
MEXaHUYECKOMN SHEPIUH.

Jlemoncmpayuu

OTHOCUTEIIBHOCTh MEXaHUYECKOTO JBUKCHHUS. BHIBI
MEXaHHYECKOro JBHKEHUs. IHepTHOCT Tel.
3aBHCHMOCTb YCKOPEHHS Tella OT €r0 MacChl U CHUIBI,
JleficTByIOLIEH Ha Teno. PaBeHCTBO H
IPOTHUBOIOJIOXKHOCTD HAIIPABJICHUS CHJT IEHCTBUS
IPOTUBOJEHCTBHSL.

HeBecomocTs. PeakTuBHOE NBHKEHHE, MOEH PAKETHI.
V3MeHeHue 3Hepruy NpU COBEPIIEHUHU pabOThI.

Y. r

OcHoBBI
MOJIEKYJISIPHOU
(GU3HKHA U
TEpMOJAUHAMHUKH

MonekynspHast pusuka. ATOMHCTHYECKAS TEOPHS
cTpoeHHs BemecTBa. Habmo1eHus ¥ ONBITHI,
IIOITBEPKAAIOIIHE AaTOMHO-MOJIEKYJISIPHOE CTPOEHUE
BelecTBa. Maccel u pazmeps! Mosieky. TernmoBoe
JBIDKEHHE YacTHI] BellecTBa. bpoyHOBCKOE IBHKEHHE.
Wneanpneiii ra3. TemnepaTypa xak Mepa cpeqHei
KMHETUYECKOW SHEPIUH YacTHUIl. Y paBHEHUE COCTOSTHHS

Ll
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ueanbHoro raza. Mozaens xuakoctu. [ToBepxHocTHOE
HaTsHDKEHHE U cMauuBaHue. Kpucrayumyeckue u
amop(HbIE BEIIECTBA.

Tepmonunamuka. Buyrpennss sueprus. Pa6ora u
TEMJIO0Ta4a KaK CIocoObl H3MEHEHHUS BHYTPEHHEN
sHeprud. [lepBblit 3aKoH TepMoHaMUKH. TerioBsie
MaIllUHBI U UX IPUMEHEHHE.

Jlemoncmpayuu

JIBrxenne 6poyHoBcKkuX dacTuil. [uddysus.
SIBJIEHUS TOBEPXHOCTHOTO HATSDKCHUS U CMAYHBAHMS.
Kpucrannsl, amopdHbIe BeliecTsa,
KUJIKOKPHCTAJIIMYECKHE Tela. MI3MeHeHne BHYTpeHHEH
SHEPIUH TeJ IPU COBEPLICHUH PabOTHI.

OCHOBEI
3JIEKTPOIUHAMHU
KU

OnekrtpocraTuka. BzanMoaeicTBre 3apsiKEHHBIX TEIL.
OnexkTpuuecKuit 3aps. 3aKOH COXpaHEHHUS
9JIEKTpUYeCcKoro 3apsaja. 3akoH Kymnona.
DJIEKTPOCTAaTUYECKOE T0JIe, €r0 OCHOBHbIE
XApaKTEPUCTUKH U CBS3b MEXY HHUMH.
[TocrostHHBIN TOK. [10CTOSIHHBIHN JIEKTPHYECKHI TOK.
Cuna Toka, HanpsHKEHHE, JIEKTPHUECKOe
conpoTtuBieHue. 3akoH Oma 1715 y9acTka
JJIEKTPUYECKON LIETIH.

MaruuTHOE noste. MarHuTHOE 1M0JIe ¥ €r0 OCHOBHBIE
XapaKTepUCTUKHU. J[eHCTBHE MarHUTHOTO TI0JIS Ha
IIPOBOJHMK C TOKOM. 3aKOH AMIepa.
OneKTpoBUraTels. SIBIeHHE 3J€KTPOMAarHUTHOM
UHIYKLHH.

Jlemoncmpayuu

Onextpu3anus Ten. BzaumoaelicTBue 3apsikeHHBIX TEJL
HarpeBanue npoBoHUKOB ¢ TokoM. OmbIT Dpcrena.
B3aumopeiicTBue NpOBOIHUKOB ¢ TOKOM. JleiicTBHE
MarHMTHOIO I10JIs1 Ha IPOBOJHUK ¢ TOKOM. PaGoTa
3NIEKTPO/IBUTATENS. SIBIIEHUE 3JIEKTPOMArHUTHOM
VUHAYKLUH.

b A0

Konebanus u
BOJIHBI

Mexannueckue kosiebanus ¥ BoJHBI. CBOOOIHEIE
konebanus. [lepuon, yactora u aMIUIATY1a KOJIEOAHMIHA.
["apmonnyeckue konebanus. MexaHn4eckue BOJHBI U HX
BH/Ibl. 3BYKOBBIE BOJIHBL. Y IbTPa3BYKOBbIE BOJIHEI.

VY bTpa3ByK U €ro MCIOJIb30BaHUE B METUIIMHE U
TEXHHUKE.

DneKTpoMarHuTHeIE Kosiebanus u BOJHBL. CBOOOIHBIE
3JIeKTpoMarHuTHeIe kosebanus. KonebaTenbHbIi
KOHTYp. DJIEKTPOMArHuTHOE MoJje. DJIeKTPOMarHuTHhIE
BOJIHBI. CKOPOCTB 3JIEKTPOMarHUTHBIX BOJIH.

CsetoBble BoJIHBL. Pa3BuTHE IpecTaBIeHUHN O IPUPOIE
CBeTa. 3aKOHBI OTPAKEHHS H MPEJOMIIEHHUS CBETA.
JInn3el. @opmysa TOHKOH JTMH3BL

Jlemoncmpayuu

Yo P
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KonebaHuss MaTeMaTHYECKOr0 ¥ IPYXHHHOTO
MasITHHKOB.

Pa6ora anextporeHeparopa. Mznyuenue u npuem
3JIEKTPOMAarHUTHBIX BOJIH. Pagnocssase. Pasnoxenue
Genoro ceeta B criekTp. MHTepdepeHuns u nudpaxius
CBeTa.

OtpaxeHue U mpenomieHue cpeta. OnTHIecKre
puOOpBI.

DJIEeMEHTBI
KBaHTOBOM
bu3uKH

KBanToBBIE CBOMCTBa cBeTa. KBaHTOBas rumnoresa
[Tnanka. @otosnekTpudeckuit 3GHeKT.

®usuxa aroma. Mozenu ctpoeHus aroma. OnbIT
Pesepdopna.

du3yKa aTOMHOTO sipa U 3JIEMEHTapHBIX YaCTHIL.
CocTaB ¥ CTpOEHHE aTOMHOTO A1pa. PanoaKTHBHOCTE.
PamoakTHBHBIC U3TyUYEHHs U X BO3JICHCTBHE Ha
’KUBBIE OPTaHU3MBI.

Llemoncmpayuu

®orosdpdext. Doroanement. U3nyuenune nasepa.
JIuHeRyaThie CIIEKTPHI pa3InUHbIX BEIIECTB.
CyeTYnK HOHH3UPYIOIUX HU3JTyUYEHHH.

.

BcenenHas u ee
SBOJIIOIHS

Crpoenue u pa3sutie Beenennoit. Mozens
pacumpsromeiics BeenenHoH.

Ipoucxoxaerne Conaeunoi cucremsl. CoBpeMeHHas
¢u3nyeckas KapTHHA MHpa.

b A0

XUMMUSA

Bsenenue

OO0mas u
HeopraHuyeckas
XUMUS

XuMuyeckas KapTHHA MHpPa KaK COCTaBHas 4acTb
€CTEeCTBEHHO-HAYy4YHOM KapTHHBI MUpa. Posib XuMuu B
’KU3HH COBPEMEHHOTO 001IeCTBa.

[IpuMeHeHre JOCTHKEHUH COBPEMEHHON XUMUH B
r'yMaHHTapHOM cepe NesTeIbHOCTH 00IecTBa.
XuMHUECKOe CoJepKaHue yUeOHOH NUCIHUILTHHBI
«EcTecTBO3HAHKE» IIPH OCBOCHHUHU CIIELUATIBHOCTEH
CITIO conuaabHO-3KOHOMHYECKOT0 H I'yMaHHTapHOTO
npodueit npodeccHoHaIbHOr0 00pa3oBaHHus.

3. F

b iy

OCHOBHBIE
[IOHATHSA U
3aKOHBI XUMHHU

[Tpexmer xumun. BemectBo. ATom. Mornekyia.
XUMUYECKHH 3JIEMEHT U POPMBI €T0 CYIIECTBOBAHHS.
[TpocThie U CI0XKHBIE BELIECTBA.

OTpakeHHe XUMHYECKHUX CIOKETOB B TPOU3BE/ICHUAX
Xy/I0)KE€CTBEHHOM JINTEPATYPhl H HCKYCCTBA.
Jlemoncmpayuu

HaGop Mozereit aroMoB 1 MoJieKy1. Mi3mepenue
BemecTBa. OCHOBHBIE 3aKOHBI XMMHHU. Macca aToMOB U
MOJIEKYJI.

OTHOCHTEJIbHBIC aTOMHAsl U MOJIEKYJIIPHAs MacChI.
KomuuectBo BemecTBa. [locrostHHas ABoraapo.
Monspsas macca. 3akoH ABoraapo. MossapHbIi 06beM
rasos.

KonuuecTBEeHHBIE W3MEHEHHS B XUMHUHU KaK YaCTHBIH
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Cclly4yail 3aKOHOB I1€peX0/1a KOJIMYECTBEHHBIX U3MEHEHHH
B KayecTBeHHbIE. M. B. JIoMOHOCOB — «11€pBBIif
PYCCKHI YHUBEPCHUTET».

MnmocTpanuu 3akoHa COXpaHEHUs] MacChl BEIECTBA.

10 | Ilepuonnueckuit | OtkpeiTHe [lepuoauyueckoro 3akona. [lepuoauyeckas ¥ L F
3aKOH U cucreMa XuMuueckux snemeHnToB [. 1. Menneneena.
[Tepuonnueckas | 3nauenue Ilepuoauueckoro 3akona u [lepuoarueckoit
cucrema cUCTEMBI XUMHUecKuX 31emMeHToB J[. Y. Menneneena
XUMUYECKUX JUTSL pa3BUTHUS HAYKU M IIOHUMaHHUS XUMHUYIECKOM
aneMeHToB /] KapTUHBI MHpa.

U. Menneneea | /1. . MenneneeB 06 06pa3oBaHUU U rOCYAapCTBEHHOU
MIOJIUTHKE.
Hemoncmpayus
Paznuunsie popmel [lepuoauueckoit CHCTEMBI
xuMudeckux aneMenToB [ .M. Menaeneena.

11 | Crpoenue KoBaneHTHas cBA3b: HenossipHas ¥ nosispHas. Monnas Y. 1
BEIIECTBa cBs3b. KaTnoHs! M aHMOHBI. MeTaindeckas CBA3b.

Bonoponnas cBsi3b.
Jemoncmpayus
OO6pa3Irsl BEIECTB ¥ MATEPHAJIOB C Pa3IMYHBIMU TUIIAMHU
XMUMHUYECKOH CBSI3H.

12 | Bona. PactBops! | Bona B mpupoe, ObITy, TEXHUKE ¥ Ha IIPOU3BOJICTBE. ¥, 1
dusnyeckre U XUMUYECKHE CBOWCTBA BOJIBI.
OnpecHeHue BOJbI. ArperaTHble COCTOSIHUS BOJIBI U €€
TIepeXO0Ibl U3 OJHOTO arperaTHOro COCTOSHUS B JIPYyTOe.

13 | XumMudeckue Jlemoncmpayuu gl

peaKnuu ®uznueckre CBOMCTBA BOIBI: [IOBEPXHOCTHOE
HaTSDKEHUE, CMauuBaHUe. XUMUYECKHUE PEaKIIUH.
[TonsiTve 0 XUMUYECKON peakuu. TUIIbI XUMUYECKUX
peakiuii. CKOpOCTh peakiuu U GakTopsl, 0T KOTOPBIX
OHa 3aBHCHT.
XUMHUYECKHE PEAKIIMH C BBIICIEHUEM TEIUIOTHI.

14 | Knaccudukanus | Kimaccudukanusi HeopraHU4eCKiX COeIUHEHUH U UX ¥, I
HEOpraHW4yecku | cBorcTBa. OKCUIBI, KUCIOTHI, OCHOBAHHUS, COJIH.

x coequHeHui U | [Tonstue o ruaponuse conei. Cpena BOAHBIX pPacTBOPOB
HX CBOMCTBa coJIelt: Kucasl, HeTpaibHas, menoyHas. Bogopoassrii

15 | Meraisl u nokasarenb pH pacTtBopa. Y. 5P

HEMETaJLTbI Mertamel. O0ume ¢pu3nyecKue 1 XUMUIECKHEe CBOCTBa

METaJUIOB.
HemeTtauisl. O6mas XxapakTepUCTHKA INIaBHBIX
MOJTrPYII HEMETAJUIOB Ha IIPUMEPE raJIOTeHOB.
BakHeiimue coeIMHEHUSI METAVIOB U HEMETAJUIOB B
MPUPOJIE U XO3SAMCTBEHHOM ESTEIbHOCTH YeJIOBEKa.
MeraJutbl ¥ CIUTaBhI KaK XyA0)KECTBEHHBIH MaTepuall.
CoeMHEHHS METAJIOB KaK COCTaBHAs 4acTh CPEJICTB
H300pasuTeILHOrO HCKYCCTBa. HemeTasl u ux
COEIMHEHHSI KaK COCTaBHAsl YacTh CPEJICTB
H300pa3uTEeIbHOrO HCKYCCTBA.
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Hemoncmpayuu

B3aumopeiicTBre MeTayuioB ¢ HEMETaIaMH (IIUHKA C
CEepoH, aIIOMUHHUS C HOJIOM), PaCTBOpPaMH KUCIIOT H
LIEJI0YEH.

['openne MeTayuioB (LIMHKA, )Kej1e3a, MarHus) B
KHCJIOPOJIE.

B3aumozericTBrue a30THOM U KOHLEHTPHPOBAHHOM
CEpHOM KHUCJIOT ¢ Meiblo. BoccTaHoBUTENBHBIE CBOMCTBA
METAJLJIOB.

2 cemecmp
XUMUs

16 | Opranunueckas | OCHOBHBIE IIOJIOXKEHHS TEOPUH CTPOCHHUS opranuyeckux | Y, T
XUMHS coeanHeHuit. MHOrooOpa3ue opraHu4ecKkux
OcHOBHBIE coenuHenuil. [lonsTue nzomepuu. YrieBogopomsl.

HOHSATHS [IpenenbHbIE ¥ HENIPEAEIBHEIE YTIEBOA0OPOabl. Peaknus
OpraHU4YEeCcKOM nonumepusanuu. [I[pupoaHbie HCTOYHUKH

XMUMHHU ¥ TEOPHS | YTIEBOAOPOAOB. YTJIEBOAOPOIBI KaK OCHOBA

CTPOECHHS MEXIYHapOJHOI0 COTPYAHUYECTBA U BaXXKHEHIIHIA
OpraHU4ecKHUX UCTOYHUK opMupoBaHus OromkeTa PO.

COEIMHEHUN Kucnopoacoaepxamue opraHu4ecKie BEIIeCTBa.

17 | YrneBomopons! | [IpeacraBurenn KUCIOPOACOAEPKAIMX OPraHUYECKHUX Y. 1P
U UX COCIMHEHUN: METHJIOBBIN U 3TUJIOBBIN CIIUPTHI,

IIPUPOJIHBIE TJIMIEPHH, YKCYCHAs KHcIoTa. JKuphl Kak CI0XKHbIE
VCTOYHUKH 3¢upsbl.

18 | Kucnopoaconep | AJKOrOJU3M M €r0 OTPaXXEHHE B IPOU3BEIECHHUSX YasleP
Karue XYI0XKECTBEHHON JTUTepaTyphl U H300pa3uTEILHOTO
OpraHHYEeCcKue HCKYCCTBA.

COEIUHEHHUS VYraeBoasl: MII0K03a, Kpaxmal, He/UTI0I03a.

19 | Asorcomepxainy | A30TCOAEPIKAIIUE OPraHUYECKHE COSMHEHUS. AMHUHBL, | Y, T, P
ue aMHHOKHUCIIOTHI, 6enku. CTpoeHue u 6uonoruveckas
opraauueckue | GyHKuHs GEIKOB.

COEIMHEHHS Hemoncmpayuu
[Tosryuenue 3TUNIEHA U €0 B3aUMOJEHCTBHE C
pacTBOpPOM NepMaHraHaTa Kajiusi, OpOMHOM BOJIOM.
KauecTtBennas peakuus Ha riuuepuH. L{BeTHble peakuu
OenKoB.
[Inactmaccs! 1 BosnokHa. [lonsTHE 0 MacTMaccax u
XUMHMUYECKUX BOJIOKHaX. HaTypasbHble, CHHTETUYECKHE U
HCKYCCTBEHHBIE BOJIOKHA. [[pMeHeHe noIMMeEpOoB B
IIPUKJIAJHOM U KJIACCHYECKOM H300pa3uTeIbHOM
HUCKYCCTBE.
Pasnuynble BUABI IJIACTMACC M BOJIOKOH.

20 | Xumus 1 ku3Hb | XMMHUS U OPraHU3M 4YejioBeka. XuMudeckue 3ineMeHTei B | Y, T, P

21 | Xumus opraHu3Me YenoBeka. OpraHu4ecKue U HEOpraHu4eckne [y T, P
OpraHH3M BemecTBa. OCHOBHBIE JXKU3HEHHO HEOOXOIMMBIE
YeJIoBeKa COeIUHEHHUS: OENIKHU, YIIIeBObI, )KUPBI, BATAMHHEI.

22 | Xumus B 6bITY VYrneBoibl — IJIaBHBIA HCTOYHUK SHEPTUH OpraHU3Ma. YT P

Pouib xHpoB B opranusme. X0JIECTEPHH U €0 pOJIb B
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3JI0pOBBE YeI0BeKa. MUHepabHbIE BEIIECTBA B
[IPOAYKTax MUTAHHUSI, TUIIECBBIEC J00ABKH.
COanancupoBaHHOE ITUTAHHE.,

Boza. Kagectso Bozel. Moromye 1 YuCTSAIIIME CPECTBA.
ITpaBuna 6e3omacHo#t paboTHI CO cpencTBaMK OBITOBOH
XUMHH. PoJIb XUMHUECKHX 3JIEMEHTOB B JKU3HH
pacTeHui. Y 100peHns. XUMHUYECKHe Cpe/ICcTBa

3alUThl pACTEHHIA.

BHUOJIOT'Us

23

buomorus-
COBOKYITHOCTB
HayK O )XKMBOMU
IIPHUPO/IE.
Metop1
HAy4HOTO
MO3HAHUS B
OHOJIOTHH

XuBas npupoa kak 0OBEKT U3ydeHUS] OHOJIOTHH.
Metone! uccne1oBaHus )KUBOM MPUPOIBI B GHOJIOTHH.
Ompenenenue xu3HY (C IPUBJICYCHHEM MaTepUala u3
pa3zenoB GU3NKH

¥ XMMHUH). Y POBHH OpraHU3aIluH KH3HH.
Lemoncmpayuu

VY pOBHM OpraHu3aluy KU3HH.

MerTozbl MO3HAHUS KUBOH IIPUPOIEL.

y. 1

24

Kierka

Hcropust nuzyyenus kietku. OCHOBHEIE MOJIOKEHHUS
KJIETOYHOU Teopuu. KneTka — CTpyKTypHO-
byHKIHOHATBHAS (37IEMEHTapHAs) €UHHUIA KU3HH.
Crpoenue kietku. [IpokapHOThI 1 SyKapHOTH —
HH3IIHE U BBICIINE KIETOYHbIE OpraHu3Mbl. OCHOBHEIE
CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3YKapHOT.
Knerounoe siapo.

QyHKIMA 91pa: XpaHEeHHEe, BOCIIPOU3BEICHHE U
niepejiada HacJIeICTBEHHOM HH(pOPMALIUH, Pery/IsSuus
XMMHYECKOH aKTUBHOCTH KJIeTKH. CTpyKTypa u
(GYHKIIMH XpPOMOCOM. AYTOCOMEI U TT0JIOBEIE
XpoMocoMbl. brosioruueckoe 3HaueHHEe XUMUYECKHX
a5eMeHTOB. Heopranuyeckue BemecTBa B COCTaBe
KJIeTKH. PoJIb BOJBI KaK pacTBOPHUTENS H OCHOBHOT'O

KOMIIOHEHTa BHYTPEHHEH Cpe/ibl OpraHu3MOB. Y TJIEBOJIbI

¥ JMnuabl B Kietke. CTpykTypa u OHOJIOrHYecKue
¢ynkuun 6enkoB. CTpoeHHe HYKIEOTHIOB U CTPYKTypa
nosmmHEykIeoTuaAHBIX Henei [JHK u PHK, AT®.
Bupycs! u 6akrepuodaru. Heknerounoe crpoenwue,
’KM3HEHHBIN IIUKJI U €0 3aBUCUMOCTH OT KJIETOYHBIX
dbopm xu3uu. Bupycel — B0o30yauTen HHOEKIIHOHHBIX
3aboneBaHui; noHsTHE 00 OHKOBUpYycax. Bupyc
ummyHoaeduuura yenoseka (BUY). [lpodunakruka
BUY-undexunn.

Jlemoncmpayuu

Crpoenue monekysbl 6enka. Ctpoenue monekysisl JTHK.

Crpoenne kierku. CTpoeHHE KIETOK IPOKapUOT U
sykapuoT. CTpoeHue BUpyca.

L

b

Opraauzm

Opranusm — eauHoe 1enoe. MHoroo6pasue
OpraHu3MOB.
OOMeH BeLecTBOM M SHEPrHel ¢ OKpyxKarolel cpenoi

. P
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KaK He0OX0IMMOE YCIIOBHE CYIIECTBOBAHMS XHUBBIX
CHCTEM.

Cnoco6HOCTB K CaMOBOCTIPOM3BEAECHHIO — OJIHA U3
OCHOBHBIX 0COOEHHOCTEH JKUBBIX OpPraHu3MoB. Jle/ieHue
KJIETKH — OCHOBA POCTa, Pa3BUTHS U Pa3MHOKECHHUS
opranu3MoB. becnonoe pazmuoxenue. [TomoBoii
IIPOLIECC U M10JIOBOE pa3MHOKeHUe. OIIOI0TBOPEHHE,
ero 6uosoruyeckoe 3HadeHue. [lousrue 06
UHIUBUAYAJIbHOM (OHTOT€HE3), SMOPUOHATEHOM
(aMOpuHorenes) u NocTIMOPHOHAILHOM Pa3BUTHH.
WuauBuayanibHOE pa3sBUTHE YENIOBEKA U €T0 BO3MOXKHEIE
HapymeHus. O6imue npencTaBaeHus o
HACJIeICTBEHHOCTH U U3MEHUUBOCTH. | eHeTHUeCcKast
TEPMHHOJIOTHSI ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH
HacienoBaHus. HacnenoBanue Mpu3HAKOB y YellOBEKa.
[TonoBeie xpoMocoMel. CLIETIIIEHHOE C ITOJIOM
HacienoBanue. HacnenctBeHHbIe 00Ie3HM YeloBeKa, UX
IPUYMHBI U podriakTuka. CoBpeMeHHBIE
IPEICTaBJICHHUS O FeHe U reHoMe. [ eHeTHuecKkue
3aKOHOMEpHOCTH U3MeHuuBoCTH. Kitaccudukanus Gpopm
U3MEHYUBOCTH.

BrnusiHne MyTareHoB Ha opraHusM 4esnoBeka. [Ipeamer,
3a7a4d ¥ METOMBI ceNeKun. [ eneTuueckue
3aKOHOMEpHOCTH cenekuuu. Yuenue H. Y. BaBunosa o
LEHTpax MHOr000Opa3ust ¥ MPOUCXOKICHHS KYJIbTYPHBIX
pacteHuid. BuoTexHonorus, ee JOCTHKEHHS,
NIePCIIEKTHBBI Pa3BUTHSI.

Jemoncmpayuu

OO6MeH BemecTB U IPEBPAICHUS SHEPTUH B KIIETKE.
JHenenue kinetku (MUTO3, Metio3). CriocoObI Gecriooro
pa3MHOXeHHs. OIIIONOTBOPEHHE Y PACTCHUH H
KHBOTHBIX.

WunuBuayanpHOE pa3BUTHE OpraHU3Ma.
HacnencrBennslie 601e3HU YenoBeka. Biusaue
aJIKOr0JIM3Ma, HAPKOMaHUH, KYpeHHUs Ha
HacJaeICTBeHHOCTh. MyTanuu. MoaudukanuonHast
U3MEHYHMBOCTh. L{eHTpBI MHOrOOOpa3us u
IPOUCXOXKAECHUS KYJIBTYPHBIX PaCTCHHH.
HckyccTBennsblit otoop. McenenoBanus B obnactu
OMOTEXHOJIOTHH.

26

Bun

DBOITIOIUOHHAS TEOPHUS U €€ POJIb B JOPMHUPOBAHHH
COBpEMEHHON €CTECTBEHHO-HAyUYHOU KapTHHBI MUpA.
Bun, ero kpurepuu. [Tonynsuus kak cTpyKTypHas
eIWHUIIA BUJA U SBOTIOUUH. CHHTETUYECKAs TEOPHS
sposonuy (CTD). JIBMKylue CUiIbl 3BOJIIOLIUH B
cootBetcTBuH ¢ CTD.

PesynbTate! 3Bomonuu. CoxpaHeHHe MHOrooopasus
BHJIOB KaK OCHOBA YCTOHYHMBOIO pa3BUTHs OHOCHEPHL

yLr
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[IprurHE BBIMEpaHHs BHIOB. Brosnorimyeckuii mporpecc
¥ Oronorudeckuit perpecc. ['MnoTe3s MpoKCX0XKICHHS
’KHU3HH. Y CI0XKHEHHE KHUBBIX OPraHU3MOB Ha 3eMJIe B
IPOLIECCE IBOJIIOIMH. AHTPOIIOTEHE3 U €TI0
3aKOHOMEPHOCTH. Jloka3zaTenbCcTBa POACTBA YEI0BEKA C
MJIEKOITUTAIOLIMMY )KAUBOTHBIMH. DKOJIOTHYECKHE
(axTOpBI aHTpOIIOTreHE3a: YCIIOKHEHHE TIOMYISIIMOHHON
CTPYKTYpbI BU/Ia, H3TOTOBJICHHE OPYIHii TpyAa, IEpeXo
oT

PaCTUTENBHOTO K CMEIIAHHOMY THITY [TUTAHHS,
UCIIO/Ib30BaHue OTHS. [losBNIeHHE MBICTUTEIBHOM
NEATETbHOCTH M WICHOPA3IeIbHON peyH.
[IporcxosxieHne YenoBeUecKux pac.

Hemoncmpayuu

Kputepun Buza. [lonmynsmus — cTpyKTypHas euHHIA
BUJIA, €IMHHIIA SBOJIOLUH. [[BHKYIIIHE CHITBI SBOJIFOIHH.
Bo3nukHOBEHHE 1 MHOT000Opa3ue MpHCIocoOIeHrH y
OpraHu3MoB. Pesikue u ucuesaronye BUAbL [[BIOKyIIne
CHJIBI aHTpomorenesa. [IpoucxoxaeHue yenoBexka u
4eJI0BEYECKUX pac.

27 | DKocUCTEMBI [Tpenmer u 3agaun skosioruu: yuenue o6 skonormdeckux | Y, T, P
(akTopax, yueHHe 0 cOO0IIeCTBaX OPraHUu3MOB, YUYEHHE
o 6rocdepe. Dxonoruueckue HakTopsl, 0COOEHHOCTH HX
BO3/ICHCTBHS. DKOJOTHYECKas XapaKTePUCTHKA BH/IA.
[Tonsitue 06 sko0rHYecKHX cucteMax. lenu nmuranus,
Tpoduueckue ypoBHH. broreomneHnos kak s3kocucrema.
buochepa — riobanpHas sxocucrema. Yuenue B. U.
Bepnanckoro o 6uocdepe. Postb ®HBBIX OpraHu3MOB B
ouocdepe. buomacca. bruonorudeckuit kpyroBopor (Ha
IpuMepe Kpyrosopora yrieposa). OCHOBHBIE
HalpaBJIEHHsI BO3JICHCTBUS YeloBeka Ha Ouocdepy.
Tpanchopmaris eCTECTBEHHBIX 3KOJIOTHYECKUAX CHCTEM.
Oco6eHHOCTH arpo3KOCUCTEM (arpOLIeHO30B).
Jemoncmpayuu

Dkonoruyeckue GakTOphl U UX BIUSHHE HA OPraHU3MBI.
MeXBH10BbIE OTHOIIEHHS: TAPA3UTU3M, XUIITHUYECTBO,
KOHKYPEHIUs, CUMOHO03. SIpyCHOCTh pacTUTEIHLHOTO
coobmectBa. KpyroBopor yraepona B 6uocdepe.
3anoBeIHUKH U 3aKa3HUKU Poccun.

[Ipumeuanue: T — rtecrupoBanme, P — wnanucanue pedepara, ¥ — ycrubii onpoc. KP —
KOHTpOJIbHasl paboTa
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2.4.3. IlpakTnyeckue 3anaTus (JIaboparopHbie 3aHaTHS)

No ®opma
pa3 | HaumeHnoanue C TEKYIIEro
oJlep KaHHE pazjena
J€J | pa3JesioB U TeM KOHTPOJIS
a
1 2 3 4
1 cemecmp
PU3UKA
MexaHuka HccnenoBanue 3aBUCHMOCTH CHITBI TPEHHUS OT Beca Tena. | [IP, KP
3 OcHOBBI C6opka 371eKTpHYecKOoil e , H3MEPEHHE CHJIIBI TOKA U 1P, KP
JJIEKTPOJMHAMH | HAaIPSHKEHHS Ha €€ Pa3IdnIHbIX
KH y4acTKax.
4 Kone6anus u H3zyuenue xonebaHul MaTEMaTHYECKOTO MasTHUKA. P, KP
BOJIHEI W3yuenue unTephepeHInn U qudpakiiy CBETa.
XUMUs
8 OOmas u Bemonnenne 3ananuii v permexue 3a1aq P, KP
HeopraHuyeckas
XUMHSA
10 | Ilepuomuueckuit | Bemmonnenue 3amanuit U pemenue 3a1a4q [P
3aKOH H
[Tepuoanueckas
cucreMa
XUMHYECKUX
371€MEHTOB /.
U. MenneneeBa
12 | Bona. PactBops! | BeinosHeHHe 3aaHuii ¥ pelieHue 3a/1a4 1P, kP
13 | Xumuueckue BremonHenue 3a1anuii U peleHue 3aaaq Iy
peaxiuu
14 | Knaccudukanus | Onpenenenue pH pactBopa coei. . KP
HEopraHu4eckd | B3ammopelcTBHE METAJLTIOB ¢ pacTBOPaMHU KUCIIOT U
X COCUHEHHH U | COJIeH.
HX CBOWCTBA
2 cemecmp
XUMUs
16 | Opranuueckas [P
XUMHS
OcHoBHBIE
HOHSATHUS
OpraHUYeCcKOM BeimosiHenve 3ajanuii U pelieHue 3a1ad
XHMHHU U TEOPHS
CTPOCHHUS
OpraHu4ecKuX
COE€IUHEHUH
17 | YrneBomoponasl 117 KP
Bk BrimonHeHue 3a1aHuii ¥ peleHue 3a1aq
IIPUPOJIHBIE
WCTOYHHUKH
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18 | Kucnopoaconep 1ie kP
Kalue B i
opramIecKue BIIIOJTHEHHUE 3aJJaHUI M peIlIeHHe 3a1ay
COEJIMHEHUS
19 | Azorconepixar e, Kp
ue 7
opTaRTMEcKHe Bemonnenue 3ananuit u perieHue 3a1a4
COEIMHEHHS
20 | Xumus 1 KU3Hb | BeINoNHEHHe 3a1aHHU U PELIeHHe 3a1ad I1P
21 | Xumus u [1P
OpraHu3M BeinosHeHue 3a1aHuii U peleHue 3a1a4y
4eJloBeKa
22 | Xumus B ObITy | BpmmonHeHue 3aaHuil M peleHne 3a1a4 ITP
BHOJIOI'Us1
24 | Knerka HaGmroieHue KJI€TOK pacTeHUH U )KUBOTHBIX 1101 1P
MHKPOCKOIIOM Ha FOTOBBIX MHKpOIIpernaparax u ux
onucanue. CpaBHEHHE CTPOCHHS KJIETOK PACTCHHUMN U
XHUBOTHBIX.
25 | Opranusm Pemenue saneMeHTapHBIX FeHETHYECKUX 33/1a. I KP
AHanu3 ¥ OIIEHKa 3TUYECKUX aCMEKTOB Pa3BUTHS
HEKOTOPBIX MCCIICIOBAHUN B OMOTEXHOJIOTHH.
26 | Bung Onucanue ocobelt Buga o Mopgooruaeckomy I1P
KPUTEPHUIO.
AHanu3 ¥ OIICHKA pa3IMYHBIX THIIOTE3 IPOUCXOMKICHHUSI
KHU3HH.
AHanu3 ¥ OIICHKa Pa3IMYHBIX THIIOTE3 MPOUCXOKICHHUS
4eJI0BeKa.
27 | DKOCHCTEMBI CocraBrieHue cxeM nepeaayu BEIEeCTB U SHEPTUH 1P
(uenewt muTaHUS).
CpaBHHUTENbHAS XapaKTEPUCTHKA IIPUPOIHBIX SKOCHCTEM
¥ arpo3KOCHCTEM CBOEH MECTHOCTH.
Pemenue sxonorndyeckux 3aaay.
AHau3 ¥ OIIeHKa MOCIEACTBUN COOCTBEHHOM
JIeSATEIBbHOCTH B OKPYKaloIIeH cpene,
rJ100aTbHBIX SKOJOTHYECKUX MPOOIIEM U ITyTeH UX
peleHusl.
Ixckypcuu
Mmuoroo6pazue BuoB. Ce30HHbIE H3MEHEHHUS B IIPHPOJIE
(oxpecTHOCTH MpodeccuoHanbHOM 00pa3zoBaTeIbHON
OpraHU3alllH).
EctecTBeHHBIE U HCKYCCTBEHHBIE SKOCHCTEMBI
(oxpecTHOCTH NpodecCHOHAIBHOM 00pa3oBaTeNIbHOM
OpraHU3aIMH).
ITpumeuanne: I'1P- npaktuueckas pabora, JIP- naGopatopnas pabora; T — tectuposanue, P —

Hanucanue pedepara. Y

------- yeTHblil onipoc, KP — konTposibHas pabora
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2.4.4. ConepxxaHue caMOCTOATEIbHOMN padoThI

IlpumepHas TemaTnka pedepaToB:

Marepust, GopMBbI ee IBUKEHUS U CYIIECTBOBAHHS.

IlepBeiii pycckuii akagemuk M.B.JIomoHOCOB.

HckyceTBo U nporece mo3HaHuUs.

®du3nKa 1 My3bIKaTbHOE HCKYCCTBO.

[{BeTomy3bIKa.

®u3nKa B COBpEMEHHOM ITHPKE.

Du3nyecKue METOIbI HCCIIEI0BaHHsI TAMATHUKOB HCTOPHH, apXUTEKTYPhI U
IIPOU3BEICHUN UCKYCCTBA.

A L

8. HayuHno-TexHuueckuii mporpecc u mpoOeMbl SKOJIOTHH.

9. BbuorexHonorus u rennas nmxeHepus — TexHonorud XXI Bexa.

10.  HanoTexHosOrus Kak IpHOPUTETHOE HANPABJICHHE PA3BUTHs HAYKH M IIPOU3BOJICTBA B
Poccuiickoit ®eneparym.

11.  OxpaHa oKpyXaromme# cpeabl OT XUMHYECKOTO 3arpsi3HEHHSI.

12.  PacTBOpBHI BOKpPYT Hac.

13.  VYcrpaneHue ®ecTKOCTH BOJBI HA IPOMBIILICHHBIX TPEATPUATHSX.

14.  Ucropusi BOBHUKHOBEHHS U Pa3BUTHUS OPraHUYECKOM XHMHUH.

15.  VYrneBoabl ¥ UX poOJIb B )KUBOM MpUpPO/IE.

16.  JKupbl Kak IpOIYKT MUTAHUS U XUMHYECKOE CHIPBE.

17.  HexBaTka npos0BOJIbCTBHUSA Kak Iiio0aibHas polieMa Yell0OBEYeCTBA U Iy TH €€
pelIeHusl.

18.  CpexacrBa rurueHbl Ha OCHOBE KHCIOPOACOAECPKAIIUX OPraHUIECKUX COSTUHEHHH.
19.  CuHTeTHYeCKHE MOIOIIME CPEACTBA: JOCTOMHCTBA U HEJOCTATKH.

20.  Jledunut Genka B MUIIEBHIX MPOAYKTAaX U €0 MPEOI0JICHHE B paMKax ri1o0albHOM
IPOZOBOJILCTBEHHOM MTPOTrPaAMMEBI.

21.  B.W. Bepnaxckuit u ero yueHnue o 6uocepe.

o0 Wcropust u pa3BuTHE 3HAaHUH O KIIETKE.

23.  Oxpyxaromas 4esloBeKa cpella ¥ €€ KOMIIOHEHTHI: pa3JInYHbIe B3IJISIbI HA OJHY
npobiiemy.

24.  Tlomynauus xak equHULA OMOTOTHYECKOH 3BOIONUH.

25.  Tlomynsauus Kak 3KOJOTHYecKas €AUHUIIA.

26.  CoBpeMeHHBIE B3IJIs/1bI Ha OMOJIOTHYECKYIO BOJIOIHIO.

27.  CoBpeMeHHBIE B3IJIS/1bl HA IIPOUCXOXKICHUE Y€JI0BEKa: CTOJKHOBEHHE MHEHUH.
28.  CoBpeMeHHBIE METO/IbI HCCIIEIOBAHHS KIIETKH.

29. Cpenbl 06MTaHUS OpPraHU3MOB: IPUYHHBI pa3HOOOpa3usl.

2.4.5. Ilepedyenb y4eOHO-MeTOAMYECKOro obecmedeHHs ISl CAMOCTOSITEIbHOH pPabdoThI
o0y4aromuxcsi Mo JHCHHUILIHHE

CamocrositensHast pabota crynenToB (nanee — CPC) sBnsercs OqHHUM U3 BHIOB Y4eOHBIX
3aHSATHH CTYJEHTOB M OJHOW M3 OCHOBHBIX (hOopM BHeayIUTOpHOM pabOTHl MpH peaTUu3aliu
y4eOHBIX IUIaHOB M mnporpaMM. OHa MPOBOAMTCA C LENBIO CUCTEMATH3AIlMM U 3aKpeIlICHUS
IIOJ[yY€HHBIX TEOPETHYECKHX 3HAHWA M IPAKTUYECKHX YMEHHH CTYIEHTOB; YyIIIyOJIEHUS H
pacIlIupeHusl TEOPETUYECKUX 3HAHW; pa3BUTHSI MO3HABATENBHBIX CIIOCOOHOCTEH M aKTUBHOCTH
CTYAEHTOB; (OPMHUPOBAHHS CAMOCTOSATEILHOCTH MBIIUIEHHS, CIOCOOHOCTEH K CaMOpPa3BUTHIO.

Llensto CeC SBIISETCS OBJIaJICHHE (byHIaMeHTaTbHBIMU 3HAHUSAMH,
npo(heCCHOHATBPHBIME YMEHHUSMH M HaBBIKAMHU 110 MPOGHIIO Oyaymel CrenuaabHOCTH, OIBITOM
TBOPYECKOH, HCCIIEI0BaTeIbCKOM NeATeNTbHOCTH,  pa3BHUTHE CaMOCTOSITEIEHOCTH,
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OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPYECKOTO MOIXO0/a K PEMICHHUIO TPobieM y4eOHOro 1
Npo(eCCHOHAIBHOTO YPOBHEH.

Bujbl camocTosTebHOM paboThI CTYIEHTOB BKIIIOYAIOT HAITMCAHHUE pedeparoB, pemeHne
3a/1a4 ¥ yIpaKHEHHH.

KputepusMu OLEHOK pe3ylbTaToB BHEAYAHTOPHON CaMOCTOSTENBHON paGOThl CTyIEHTA
SBJIACTCS YPOBEHb OCBOEHHMS CTyAEHTaMH y4eOHOTO MaTrepHrala;

YMEHHE CTYICHTA HCII0JIb30BaTh TEOPETUIECKHE 3HAHUS IIPH BBINOJHEHHH TPAKTHYECKHUX
3a/1a4; YMEHHE CTYJIECHTa HaXOIWTh TpeOyroulyrocs HHPOPMALHUIO, H3y4aTh €€ U MPUMEHATh Ha
NPaKTHKE; 000CHOBAHHOCTh U YETKOCTD M3JIOXKEHHS OTBETA.

Ha camocrosTenpHy0 paboTy oOydaromuxcst oTBogUTCs 48 4acoB yueGHOTO BPEMEHH.

Ne Haumenoanue ITepeyens yueOHO-METOAUYECKOTO 0OECIEUEHHUS
pasziena, TEMBI, BUJa | JAUCLHUIUIMHBI IO BBINOJHEHUIO CAMOCTOSTEILHON paGoThI
PO
1 2 3
OU3UKA
BBenenue 1. Caenko, O. E. EcrectBo3nanue [Tekcr] : yueGHOE
1  |MexaHuka noco6ue 111 UCII0Ib30BaHUs B yueOHOM Iporiecce
2 |OCHOBBI MOJIEKYJIAPHOM [00Pa30BaTENILHBIX YUPEXKICHUH, peaTu3yIOIIX MPOTrpaMMBI
usuky u CIIO / O. E. Caenxo, T. I1. Tpymuna, O. B. ApyTroHsH. - 6-
TEPMOIMHAMUKH e u3n., crep. - Mocksa : KHOPYC, 2018. - 364 c. : ui. -
3 |OcHOBBI (Cpennee mpodeccuonanbHoe oOpa3zoBanue). - bubmumorp.: c.

SNIEKTPOIMHAMHUKH 363-364. - ISBN 978-5-406-06475-7

2. CmupHoBa, M. C. EcrecTBo3HaHuE : yueOHHK U

4  |Konebauus u Bomasr  |Ipaktukym ais CIIO / M. C. CmupHoBa, M. B. Hexmonosa,
5  |Dnements! kBanToBoit |1- M. CmupHOBa. — M. : U3narensctBo HOpaiit, 2016. —

dusnKu 363 c. — (Cepus : [IpodeccronansHoe o6pazoBaHue). —
6 |BceneHHas U e ISBN 978-5-9916-6853-8. — Pexum nocryna : www.biblio-
3BOJTIOIHS online.ru/book/DABC105B-3C8A-41D2-87C8-
XUMMUS DF9AS5014641A.
7 |BBencHue 3. Bummnsixosa, E.A. ®u3uka : cbopuuk 3agau : EI'D,
8 |O6mas u OJIMMITHA]IBI, 5K3aMEHBI B BY3. [ DJIEKTpOHHBIN pecypc|. —

OnextpoH. aad. — M.: U3parensctBo "Jlaboparopus

HEOpraHuyeckasi XuMHs . :
, 2015. — 339 c. — Pexum pocryma:

9  |OcHOBHBIE NOHATHS U
3aKOHBI XUMHH.

10  |[Iepuopuveckuit 3aKoH
U TIepHoanYecKas
cucrema /. Y.
Menpeneesa.

11  |Ctpoenue BemecTBa
12 |Boja u pacTBOpBHI.

13 | XuMu4ecKkue peakuuu

3HaHU
http://e.lanbook.com/book/66347

4. Kysnenos, C.J1. CripaBo4HUK 110 HHU3HKE :
yue6Hoe nocobue / C.U. Ky3suenos, K.1. Poro3us ;
MunucrepeTBo obpazoBanus Poccuiickoit denepanuu,
®enepanbHOE rocy1apcTBEHHOE aBTOHOMHOE
o0Opa3oBareIbHOE YUPEKICHHE BBICIIEr0 00pa3oBaHuUs
«HannonanbHbii uccienoBarenbekuii Tomckuit
roCyJapCTBEHHBIN YHUBEPCUTET». - ToMck : M3garenbeTBo
Tomckoro nonuTexHu4eckoro ynuepcurera, 2014. - 220 c.

14 Knaccugpukamus : WL, Tabi1., cxeM. - bubmmorp. B kH.. - ISBN 978-5-4387-
TR AR 0443-0 ; To xe [DnexTponHslii pecype]. - URL:
i o http://biblioclub.rw/index.php?page=book&id=442117
CBOHCTBA

5 M 5. Ukonnukosa, H.W. Konuenuuu coBpeMeHHOro
CTAILIE B BEMETAIN ecTecTROMRANMY ; yuebHoe nocobue / H.U. MUkoHHUKOBA. -

16 |Opranmdeckas XUMUSL. |\ 10xpa - FOuuTH-ana, 2015. - 287 c. - ISBN 978-5-238-
OCHOBHBIE TTOHATHUSI
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OpraHUYeCKON XUMHUHU U
TEOpHUs CTPOCHHUSA
OpraHu4eCcKux
COEIMHEHMIA.

17

YrneBoopoab! U UX
IPUPOIHBIE HCTOYHUKH

18

Kucnoponoconepxkamu
€ OpraHuyecKue
COCIMHEHHS

19

A3oTcoaepikaniue
OpraHUYecKue
COETMHEHHS

20

XUMHUA U KU3HB.

21

XWMHS ¥ OPraHU3M
4eJI0BEeKa

22

Xumust B ObITY

BUOJIOT'UA

23

buonorus —
COBOKYITHOCTB HayK O
YKUBOM IIPUPOJIE.
Mertoas! HayqHOTO
MO3HAHHUS B OHOJIOTHH

24

Knerka

238

Opranusm

26

Bun

e

DKOCHCTEMBI

01421-0 ; To xe [OnexTpoHHsI# pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=115158

Kpome

NEPEYUCIICHHBIX

HCTOYHHUKOB 06yqa101111/1ec;1 MOXKET  BOCIIOJIB30BATHCA

ITOMCKOBBIMH CHUCTEMAaMU CETHU I/IHTepHCT 10 TEME CaMOCTOSITETLHOU pa60T}>1.

METOAUYCCKOC obecrieueHue:
-METOANYCCKHUE PEKOMECHIANHN K BBIITOJTHEHUIO JIa60paT0pHBIX U MIPAKTHYCCKUX pa60T;
-METOAHNYCCKHE PCKOMCHIAIIUH 10 BBIITOJIHECHHUIO CaMOCTOSITEILHOMN pa60TI>I.

JUis OCBOEHHUS IHMCUUIUIMHBI M CaMOCTOSTEIBHOTO BBINOJHEHUS IPEIyCMOTPEHHBIX
y4eOHOM MporpaMMol Kypca 3alaHdii MOXKeT OBITh HCIIOJNB30BAHO CleAylolee ydeOHo-

Hauanom opranm3anuu Jr0OOHW C€aMOCTOSATENbHOH paboThl JOMKHO OBITh IPHBUTHE
HAaBBIKOB U YMEHHI rpaMOTHOM paboThl ¢ y4eOHON M Hay4yHOH JMTEpaTypod. DTOT Mpouece, B
TIEPBYIO OYEpENb, CBS3aH C HAXOXKICHHEM HEOOXOAMUMOH Ui YCNENHOro OBJIaleHUs y4eOHBIM
MaTepHajioM JuTeparypoit. OOydaronmiicss 10DKEH yMeTh MOJb30BaThes HOHAaMU OHOIHOTEK U

CIpaBOYHO-OUOIMOrpadHUECKUMH H3IaHUSIMH.
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3. ObPA3OBATEJIbHBIE TEXHOJIOT' A

3.1.00pa3oBaTe/bHbIE TEXHOJIOTHH MIPH NMPOBEXCHHH JEKIMI

No

Tema

Bunbl npumensieMbIx 00pa3oBaTeIbHBIX
TE€XHOJIOTUH

Koa-Bo
Jac

2

3

PU3HUKA

Beenenue

MexaHuka

OCHOBBI MOJIEKYJIAPHOU (DU3UKH U
TEPMOIMHAMHKH

OCHOBBI QJICKTPOAUHAMHUKH

Kosiebauus 1 BOJIHBI

JJIeMEHTHI KBAHTOBOW (hH3UKH.

AN |h (W] N

Bcenennas u e€ 3BOTIOIHUSA.

XUMUA

3

BBenenue

(o <]

OO61mas 1 HeopraHudeckast XUMHs

(OCHOBHBIE TIOHATHS W 3aKOHBI XUMHUH.

10

[leprnonnyeckuit 3akon u [lepuoauueckas
cucTeMa XUMHUYECKuX deMeHToB []. 1.
Menneneesa

11

CTpOCHHe BCIICCTBA

12

Bona. PactBopbl

13

XUMHUYECKHE peaKlIUU

14

Krnaccudukanus HeopraHu4ecKux
COEIMHEHUH U UX CBOMCTBA

15

MeTaslibl 1 HEMETAJLIBI

16

OpFaHI/I‘IeCKaSI XUMHUSI OCHOBHBIE TTOHSTHUS
oprannqecxoﬁ XHUMHHU U TCOPHUS CTPOCHHUS
OPraHu4YCCKHX COCIUHECHU

17

Y T1€BOIOpOIBI U MX IPUPOIHBIE HCTOYHUKH

18

KI/ICJIOpOlIOCOﬂCp)KaHII/IC OpPraHu4eCKue
COCIMHCHHSA

19

A30Tconep>x<amne OpraHu4eCKue
COCIUHCHUSA

20

XUMHUS U )KU3HD

21

XuMus u OpraHu3M 4€JIOBECKa

2

Xumus B ObITY

BHOJIOI'Us

23

BrOOTHs — COBOKYITHOCTB HaYK O )KUBOM
[PUPO/IBI. MeTOIbI HayYHOTO IIO3HAHUS B
OHOJIOrHH

24

Kierka

HKT-Texunonoruu, [Ipo6iemusie
JIEKIIUH, JIEKIIMH-BU3YaTH3allHH,
MYJIbTHUMEIUHHBIE TPEe3eHTALUH

NN &

[\S]
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25 |Opranusm 1
26 Bun 1
27 [9KOCUCTEMBI 1
Hroro mo kypcy| 46
3.2.006pazoBaTe/IbHbIe TEXHOJIOTHH NIPH NMPOBEIeHHH MPAKTHYECKHX 3aHATHI
(1abopaTopHbIX padoT)
Ne Toxia Busbl npuMeHseMbIx o6pua30}3aTeanbrx Kon-Bo
TEXHOJIOTH qac
1 2 3 4
OPU3UKA
1 Mexanuka '
3 |OCHOBBI 2JI€KTPOJMHAMHKH 2
4 |[KonebGaHus ¥ BOJHBI 2
XUMMUs
8 |O6mas u HeopraHuyecKast XHMHUs v
[ leproanueckuii 3akoH u [leprnoanyeckas
10 |cucrema xumuueckux 3aeMenToB /1. U. 2
Menpeneesa
12 [Boma. PacTBopsr 2
13 Xumuyeckue peakiuu /s
14 Knaccn(bnxflunx HEOPraHH1EeCKHX )
COEMHEHUHN U UX CBOHCTBA
Opranndeckas XumMusi OCHOBHBIE TOHSATHUS
16 lopraHu4ecKoil XMMHUHU U TEOPUSI CTPOCHHUS T 1
P paTUIIMOHHOE CEMHHAPCKOE 3aHATHE,
pa3bop pereHus 3aga4y
17 [YrneBogopoas! ¥ X NPUPOAHBIE HCTOYHHUKH -+
18 Kucnoponocoaepxaiiyue opraHuuecKue 3
COETMHEHHUS
19 A30TCOepIKalIie OpraHuYecKue I
COETMHEHHUS
20 [Xum#us 1 KU3HB 1
21 Xumus 1 opraHu3M 4YeJIOBEKa 1
22 Xumus B OpITY 1
BHUOJIOTI'Us
24 [Knetka 1
25 |Opranusm 1
26 Bun 1
27 |[9KocuCTEMBI 1
Htoro no xypcy| 32
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4. YCJIOBUSI PEAJIU3ALIUU ITPOT'PAMMBI JUCHUTIIIUHBI

4.1. MarepnajbHo-TexHn4eckas 0a3a, HeoOXouMast IS OCyLeCTB/ICHUS
00pa30BaTeJLHOrO NPOLECCA M0 AHCHHILIHHE
Kabuner ecrecrBosnanus, yn. Jlumurposa, 200, ayn. 406

CnenuamusupoBanHas MeGelTb 1 CHCTEMBI XpaHEeHHUs (JI0CKa KJIacCHast, CTOJI U CTYJl
YUHTEIIA, CTOJIBI U CTYIIbsl yYCHUYCCKUE, Ka(bl ISl XpaHEHUS y4eOHBIX MOCOOHUIL. CHCTEMbI
XpaHCHUs TaOJIUIL U MJTaKATOB);
TEXHHYECKHUE CPE/ICTBA 00yUeHHS (paboyuee MECTO YUUTels: KOMIBIOTED YIHTENS,
BHJICOITPOCKTOP, SKpaH, JuneH3nonHoe 110);
ACMOHCTPALIMOHHBIE YHEOHO-HATIISIHBIE TTOCOOHS (KOMIUIEKTHI CTEH/I0B, KOMILICKTbI TA0 ML
MOPTPEThI BLIAAIOIIUXCS YUCHBIX);
SJICKTPOHHbIE CPEACTBA OOYUEHUS (KOMILICKTHI BUIEO(PUILMOB).

4.2. Ilepevenn HeOOX0MMOr0 NPOrPAMMHOI0 0BecTiedeHHSI

1. Onepaunonnas cucrema Microsoft Windows 10 (mor. Ne77-ADd/223-d3/2017 or
03.11.2017, kopriopaTuBHas JTHICH3HS );

2. Iaker mporpamm Microsoft Office Professional Plus (or. Ne77-ADd/223-d3/2017 ot
03.11.2017, xopriopaTBHast JTHIEH3US);

3. AHTHBHMpYCHasd 3amuTa (U3MYECKHX paGOuYMX CTaHIMH | cepsepoB: Kaspersky
Endpoint Security mis Gusneca — Cramnaprsii Russian Edition. 1500-2499 Node | year
Educational Renewal License (kontpakt Ne69-AD®/223-®3 ot 11.09.2017, KOPIOpaTHBHAas
JINLICH3HS);

4. 7-zip GNULesser General Public License (cBo60aH0e MporpaMMHOEe OOecreyeHHe, He
OrpaHUYEHO, OECCPOYHO);

5. Wntepuer Opaysep Google Chrome (Gecruiathoe IporpaMMHoOe oOecreueHue, He
OrpaHUYeHO, OECCPOUHO);

6. K-Lite Codec Pack — yHuBepcaibHbIii HAOOp KOJEKOB (KOIMPOBLIMKOB-
ACKOMMPOBLIMKOB) U YTHIIUT JUISl TIPOCMOTpPa U 00paboTKH aymmo- H Buaeodaiiios (GecruiaTHoe
NpOrpaMMHOe 00ecTieYeHne, He OrPAHHYECHO, GECCPOYHO);

7. WinDjView - nporpamma s npocmotpa (aiiioB B dopmare DIV u DjVu
(cBOOOHOE MpOrpaMMHOE 0OecreueHne, He OrPaHHYEHO, OeccpouHo);

8. Foxit Reader — mpukiagHoe uporpaMMHOE OOeCHeyeHHe IS MpocMOoTpa
SJICKTPOHHBIX NIOKYMEHTOB B craniapre PDF (GecnimatHoe mporpammuoe obecrieuenue. me
OrpaHuYeHO, OECCPOYHO).

S HEPEYEHb OCHOBHOI\/‘I"I/I JONOJIHUTEJIbHON YYEBHOM
JUTEPATYPbI, HEOBXOUMOMU JJ151 OCBOEHHSI JUCLMITIJIUHBI

5.1. OcHoBHas JuTEpaTypa

1. Caenxo, O. E. EctrectBo3Hanue [Tekct] : yueGHOE mocoGue /uis HCIIOb30BAHHS B
Y4eOHOM Inpomecce 00pa3oBaTeIbHBIX yUpPEkKASHUH, PeaTH3yIONHX nporpammbl CI1O / O. E.
Caenko, T. I1. Tpymmua, O. B. ApyTionsH. - 6-¢ u3., crep. - Mocksa : KHOPYC. 2018. - 364 c.
- 11 - (Cpennee npodeccuonansHoe 0bpasosanue). - bubmorp.: ¢. 363-364. - ISBN 978-5-406-
06475-7

2. Cmuprosa, M. C. EcrectBo3Hanue : yueGHUK 1 npaktikym s CI10 / M. C.
Cwmupnosa, M. B. Hexiroosa, T. M. Cmuproa. — M. : M3aateiibeTso IOpaiit, 2016. — 363 c.
— (Cepus : [Ipodeccnonansroe o6pasopanne). — ISBN 978-5-9916-6853-8. — Pesxnm
Aocryna : www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A.
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5.2 lonosiHuTEIbHAS JIATEpPATypa

1. Bumnskosa, E.A. ®usmka : c6opHuk 3amay : EI'D, onuMmnumanml, sK3aMeHbI B By3.
[OnexTponnbli pecypc]. — OnektpoH. nan. — M.: UsparensctBo "JlaGoparopus 3HaHmii'",
2015. — 339 c. — Pexwum nocryna: http://e.lanbook.com/book/66347

2. Kysnenos, C.W. CnpaBoynuk nmo ¢usuke : yuebnoe mocobue / C.1. Kysnenos, K.H.
Porosun ; MunucrepctBo obpasoBanus  Poccmiickoit  ®enmepanmu, @DenepanbHOe
rOCyJIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXAEHHE BBICHIEr0 0Opa3oBaHUS
«HanmonaneHeI HccnenoBaTeNbCKUH TOMCKHMH TrOCYapCTBEHHBIH YHHBEPCHTET». - TOMCK :
H3znarensctBo ToMckoro nmonurexHuyeckoro yHuBepcutera, 2014, - 220 c. : wi., Tabi., cXeMm. -
bubmuorp. B kH.. - ISBN 978-5-4387-0443-0 ; To »xe [Dnekrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=442117

3. UxonnukoBa, H.M. Konnenun coBpeMEHHOTO €CTECTBO3HAHHUS : yuyeOHOe mocobue /
H.N. UkonnukoBa. - Mocksa : FOuuTH-Jlana, 2015. - 287 ¢. - ISBN 978-5-238-01421-0 ; To xe
[OnextponHnsrit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=115158

5.3 Ilepuoauveckne H3gaHHUsA
1. Xypnan «Yuensle 3anucku Ka3zaHCKOro rocyjapcTBEHHOTO YHUBEPCUTETA: CEPHSL:
EcrecTBeHHBIE HAYKH )
2. Xypuan «M3sectuss BY30B CeBepo-Kaka3ckoro peruona. Cepusi: EcrecTBeHHBIE
HaYKH»
3. Kypnan «®uzuka 3eMian»
4. Kypuan «Xumus u xu3ib XXI Bex»
5. base! nanHbIX Kommanuu «Mct Beroy (http://dlib.eastview.com).
5.4 Tlepedens pecypcoB HH(POPMALHOHHO-TEJTeKOMMYHHKAIIMOHHOH ceTH
«AHTEpHET», HEOOXOAUMBIX 1JI5l 0CBOEHHS THCIUILIHHBI
1. MunucTepcTBO 06pasoBanus U Hayku Poccuiickoit deneparun
(http://MmuHOOpHAYKH.pD/);
2. ®epepanpHbiil moprain "Poccuiickoe obpazosanue” (http://www.edu.ru/);
3. Hudopmanmonnas cucrema "EnuHoe OKHO 10CTyna K 00pa3oBaTeIbHBIM pecypcam
(http://window.edu.rw/);
4. Enunas koynexkuus HuGpoBbIX oOpa3oBareabHbIX pecypcoB (http://school-
collection.edu.ru/);
5. ®enepaibHbIi LIEHTP HHOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (http:/fecior.edu.ru/);
6. O6pazoBarenbHblii mopran "Yueda" (http://www.ucheba.com/);
7. Tlpoekt ["'ocynapcTBEHHOrO HHCTUTYTa pyccKoro si3bika iMeHH A.C. [TymkuHa
"O6pa3zoBanue Ha pycckoM" (https://pushkininstitute.ru/);
8. Hayunas snextponnas 6ubmuoreka (HOB) (http://www.elibrary.ru);
9. HammonansHas 3nexkrponHas 6ubauoreka (http:/H36.pd/);
10. Ku6epJlenunka (http://cyberleninka.ru/).
11. CnpaBouHo-uHpopManoHHbIH noptai "Pycckuit a3eik"” (http://gramota.ru/);
12. Cnyx6a TemMaTHUeCKUX TOJIKOBBIX ciioBapeit (http://www.glossary.ru/);
13. CnoBapwu u sHnukioneauu (http://dic.academic.ruw/);
14. Koncynprant [Imoc - crpaBouHas mpaBoBasi cucTeMa (JIOCTY 110 JIOKATbHOU CETH)

"
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6. METOIUYECKHNE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS
11O OCBOEHHIO JUCIIHUITIJIMHBI

VYuamuecs 171 MOJHOLUEHHOTO OCBOEHHUS yueOHOro kypca «EcrecTBo3HaHme» IOKHBI
COCTaBJIATh KOHCIIEKTHI KaK IPH IPOCIYIIUBAHUH €r0 TEOPETHUYECKOM (JIEKIIMOHHOM) YacTH, TaK
M TP IOArOTOBKE K INPAKTUYECKHM 3aHATHIM. JKenarelbHO, YTOOBI KOHCIIEKTHI JIEKIHH H
CEeMHHAPOB 3alUCHIBAINCH B JIOTHYECKOH 110OCIIEI0BATENBHOCTH U3yHYEHHS Kypca H COAEPKAIHCh
B OJHOM TeTpaau. D10 obecreduT Oosiee MONHYIO MOATOTOBKY KaK K TEKYIIHM Y4YeOHBIM
3aHATHUAM, TaK U CECCHOHHOMY KOHTPOJIIO 3HAHUH.

CamocrosTensHass paboTa ydwamuxcs sBISeTCs BaxHeimeid dQopmoit  ydyeGHO-
MI03HaBaTeIbHOroO mponecca. Llenb 3amaHuii [1s caMOCTOSTENbHONH pabOTBHl — 3aKpelHTh U
pacIIMpUTh 3HAHUS, YMEHHs, HABBIKH, MPHOOPETEHHbIC B pe3y/IbTaTe U3yYEHHS NUCIMIIIMHEIL,
OBJIAJIETh YMEHHEM HCIOJIb30BaTh IOJYYEHHBIC 3HAHUS B MPAaKTHYECKOM paboTe; MOIYYHTH
NIEpBUYHBIE HABBIKU MPOGECCHOHATIBHOM eI TEIbHOCTH.

bongamu 6GUOIHOTEK U CIIPABOYHO-OUOIHOrpadUIeCKUMHU H3IaHHSIMH.

3amaHus U8 CaMOCTOSATENFHONW paOOThl BBINOJHSAIOTCS B IMHCHBMEHHOM BHIE BO
BHeayauTOpHOEe Bpems. Pabora J0o/DKHA HOCHTH TBOPYECKHH XapakTep, INPH €€ OICHKE
IpernojaBarelb B EPBYIO OYepe/ib OLIEHUBAET 0OOCHOBAHHOCTD M OPUTHHAIBHOCTH BEIBOIOB. B
NUCbMEHHOH paboTe 1Mo TeMe 3afaHus YJalluics JO0JDKEH IOJIHO U BCECTOPOHHE PacCMOTPETh
BCE AaCMeKThl TEMbl, YeTKO C(OpMYIHpOBaTh M AapryMEHTHPOBATH CBOIO IIO3HIHUIO IO
UCCIeIyeMBbIM BompocaM. BbIOOp KOHKPETHOrO 3aJaHMs JUIS CaMOCTOSATENIBHOH paboTHI
IPOBOJUT IpenojaBaTesb, BEAYIIUH NpPAKTHYECKHE 3aHATUS B COOTBETCTBHH C IIEPEUHEM,
yKa3aHHBIM B IIaHAX MPAKTHYECKHX 3aHSATHH.

Obwue npasuna 8bINOIHEHUS NUCbMEHHBIX pabom

Ha nepBoM 3aHSATHH CTYAEHTHI AOJDKHBI OBITH MPOMH(OPMHUPOBAHBI O HEOOXOAUMOCTH
COOJTIOZICHUS. HOPM aKaJeMUYeCKON 3TUKHM M aBTOPCKHX IpaB B Xojae oOydeHus. B gactHOCTH,
IIPEJOCTABIIAIOTCS CBEICHUS:

- obmrast uHpopmarus 00 aBTOPCKUX ITpaBax;

- IpaBUJIa IUTUPOBAHMUS;

- npaBuiia 0QOPMIIEHHUS CCHUIOK;

Bce umeromuecs B TEKCTE CHOCKH TIIATEIBHO BBIBEPSAIOTCS M CHAOXKAIOTCS «aapecaMm.

HenomycTuMo BKIIIOYATh B CBOKO paboOTy BBIAEPKKH U3 paboOT ApPYruX aBTOpPOB Oe3
yKa3zaHUS Ha 93TO, MEpecKa3blBaTh YYXYyl paboTy OJM3KO K TEKCTy Oe3 OTCBUIKM K HeH,
UCIIOJIb30BaTh YYyXHe HAeH 0e3 yKa3aHWs MEepBOMCTOYHHKOB (3TO KacaeTcs W HH(OpMAIUH,
HaiinenHo# B iHTepHeTe). Bee ciyyan miarnara J0KHEI OBITh HCKITIOUEHB.

CHucOK UCMOJIb30BaHHOM JTUTEpATyphl AOKEH BKIIIOYATh BCE HCTOUYHUKU MH(OpMAINH,
U3yYEHHBIE M MPOpabOTaHHBIE CTYJAEHTOM B IpOIECCe BBIIOIHEHUS paboThl, U JOJKEH OBITh
cocraBiieH B cootBercTBUH ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduueckas ccwpuika. OOrrue
TpeOOBaHUS U TIPaBHIIAY.

Tpeboeanus k nanucanuio peghepama

Pedepar mo gaHHOMYy Kypcy SBISE€TCS OIHMM M3 METOIOB OpraHU3aIiu
CaMOCTOSTEILHONH pabOTHI.

Tembl pedepaToB SBISIOTCS JOMOJHHUTEIBHBIM MaTEPHAIOM Ul W3YYEHHUS JaHHOU
TMCHMILTHHEL PedepaT onieHnBaeTcs B 0JUH Oasll B OIEHKE HTOrO 3K3aMeHa

PedepaT nomkeH OBITH NOATOTOBJIEH COIJIACHO TEME, MPEAJIOKEHHON MpernoaaBaTeseM.
JlomyckaeTcss CaMOCTOSITENbHBIN BBIOOp TeMbl pedepara, HO IO COIMIACOBAHHIO C
IIPEero1aBaTeIeM.

s HammcaHuss pedepara CTYOEHT CaMOCTOSTENBHO IMOAOHpPAET HUCTOYHHKH
uHOpMaIIMHK 0 BEIOpaHHOH TeMe (iuTeparypa yueOHas, nepuoauueckas u ViHTepHeT-pecypcehl)
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O6mwem pedepara — He Menee 10 crpanun Gpopmara A 4.

Pedepar nomken umeTh (TUTYIBHBIH JIHCT, COJEpXKAHUE, TEKCT JOJDKEH OBITh pa3ouT Ha
pasziesnbl, COrIacHO COJAEPKAHMIO, 3aKIIFOUEHHE, CIIMUCOK JIMTEPATYPhl HE MEHEee 5 HCTOYHUKOB)

O6cyxnenne TeM pedepaToB IPOBOIUTCSA HA TeX NMPAKTHYECKHUX 3AHATHAX, 10 KOTOPHIM
OHH paclpefieNieHsl. DTO ABJseTCs 00g3aTebHBIM TpeOoBaHHeM. B ciiydae He mpezcrapieHus
pedeparta cornacHo ycTaHOBJIEHHOMY rpaduky (6e3 yBaKHTENbHOM NPHYMHEI), ydaIIHHCs
00s13aH MOATOTOBUTH HOBBIN pedepar.

Wudopmanms no pedepary He J0oKHA NpeBbilaTh 10 MEHYT. BeicTynarommuii nomken
MIOATOTOBUTEL KPaTKHE BBIBOABI IO TeMe pedepara Uit KOHCIIEKTHPOBAHHUSI.

Cnaua pedepara npenogaBaresro o6s3aTesbHA.

7. OHEHOYHBIE CPEJACTBA VIS KOHTPOJISI YCIIEBAEMOCTH
7.1. IlacnopT poHIAa OLIEHOYHBIX CPEACTB

He npenycmotpeno.

7.2  KpuTepum OLeHKH 3HAHHUM

KoHTposib ¥ oLEeHKa pe3yslbTaToB OCBOEHHUS Y4eOHOW AMCIMIUIMHBI OCYIIECTBIIAETCS
IIperoaBaTeeM B Ipolecce MPOBEACHUS MPAKTUYECKUX paboT, TECTHPOBaHHUSA, COOeCeI0BaHUs
10 pe3ysibTaTaM BBINOJHEHHUS J1abOpaTOpHBIX paboT, a TaKXKe pelleHHs 3aaad, COCTaBIECHHUS
pabounx TabJMIl U MOATOTOBKM COOOIIEHMH K YpOKYy. 3HaHHs CTYJEHTOB Ha MPAKTHYECKHX
3aHATHAX OLIEHUBAIOTCS OTMETKAMH «OTIMYHO», «XOpOLIO», «YIOBJIECTBOPHTEIHLHO» H
«HEYJIOBJIETBOPUTEIHHO».

Ounenka 5, «OTIMYHO» BBICTABISETCS, KOTAAa CTYIEHb IIOKa3bIBaeT TIyOoKoe
BCECTOpOHHEE 3HaHHME pa3fesa JUCLUILIMHBIL, 0083aTeIbHON U JOMOJHUTEIBHOU JIUTEpaTypHl,
apryMEHTHPOBAHO ¥ JIOTHYECKH CTPOWHO H3JIaraeT MaTepuall, MOXKET NMPUMEHSTh 3HAHUA VIS
aHaJIN3a KOHKPETHBIX CHUTyaluH.

Onenka 4, «XOpOIIO» CTAaBUTCS IPH TBEPAbIX 3HAHUAX pasjesa JUCHUIUIHHBI,
00s13aTebHOM TUTEpaTyphl, 3HAKOMCTBE C JOTIOJHUTEIBHON JINTEPaTypoi, apryMeHTHPOBAHHOM
U3JI0KEHUM MaTepHuasa, YMEHUH IPUMEHUTh 3HAHUS JJIS aHAJIW3a KOHKPETHBIX CHUTYaIlHid.

Ouenka 3, «yZOBIETBOPUTEIBHO)» CTAaBUTCS, KOTJa CTYAE€HT B OCHOBHOM 3HAET pasfel
JUCIHUILTAHBI, MOXKET MPAaKTUYECKA IPUMEHUTH CBOH 3HAHUSI.

OueHka 2, «HEYIOBJIETBOPUTEIIBHO» CTABUTCS, KOTAA CTYIACHT HE OCBOMJ OCHOBHOTO
COJIEpXKaHMsI TpeAMeTa U €J1ab0 3HACT U3y4aeMbIi pa3/ies JUCIUTLTAHEL.

7.3. OueHo4HbIe CpeACTBA JJIs MPOBEAeHUS TeKyIeil aTTecTalHu

®opma [IpakTyeckuit JInuHble KayecTBa j D
3HaHus Ymenus OILIEHOYHBIX
aTTecTalluu OmBIT (BafeHue) | oOydaromerocs
CpeACTB
VYcTHbIH Kontpoms | Onenka Onenka HaBpIKOB | OneHka KonTponsn
(MUChbMEHH | 3HAHHUU MO | YMEHHS paboThI ¢ CIIOCOOHOCTH BIE
BIif) OIpOC | ONpEsENeH | pa3auyaTh JTUTEpaTypHbIMH | ONIEPATUBHO U BOTIPOCHI
110 TeMaM HBIM KOHKPETHBIE | HCTOYHHKAMHU Ka4eCTBEHHO 10 TeMaM
npobieMa | MOHATHS OTBeuaTh Ha [IPUJIAraroT
M IIOCTaBJICHHBIE cs
BOIIPOCEI
Pedeparer | Kontpons | Ouenka Ouenka HaBpIKOB | OneHka Tembl
3HAHUW 10 | yMEHUs paboThI ¢ CIIOCOOHOCTH K pedepaToB
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OIIpENENIEH | pa3/InvaTh JMTEPATypPHBIMH | CAMOCTOSITEIBHOH | MpHJIararoT

HBIM KOHKPETHBIE | HCTOYHHUKAMH paboTe u aHayu3y | cs

npobieMa | MOHATHS JUTEPATYPHBIX

M HCTOYHHKOB
[Tpaktuuec | Cmbica OmuceBare 1 | HaBbikamu: Onenka Temsr
KHe TIOHSTHIA: OOBSCHATH OITUCAHUS U CIOCOOHOCTH pabort
(mabopatop | eCTECTBEHH | €CTECTBEHHOHA | OOBSACHEHHUS OIIEPaTUBHO U [IPUJIararoT
HBIE) OHAy4YHOE | yYHBIE €CTECTBEHHOHAYYH | KAYE€CTBEHHO csl
paboThI SIBJICHHE, SIBJICHUSI U BIX SIBJICHUH U pemarb

TUIIOTe3a, | CBOMCTBa CBOMCTB IIOCTaBJICHHBIE HA

3aKOH, TEJI:ABM)KCHUE | TEJI.ABH)KCHHE PaKTUYECKHUX U

TEOpH, HEOECHBIX TeN1 | HeOECHBIX T U n1abopaTOpHBIX

BEIIECTBO, | H HCKYCCTBEHHBIX paboTax 3ama4u U

B3aUMOZIEH | MCKYCCTBEHHBI | CITyTHHKOB 3€MJIH; | apryMEHTHPOBATh

CTBHE, X CITlyTHUKOB | CBOMCTBA 'a30B, pe3yibTaThl

3NIEKTpOMar | 3eMJIH; KUIKOCTEH U

HUTHOE CBO¥CTBa TBEpABIX TEI;

Tore, ra3os, AIIEKTPOMAarHUTHY

BOJIHA, KUIKOCTEH M | O HHIYKIIUIO,

¢otoH, TBEPIBIX TEJ;, | pPacIpOCTpaHEHHE

arom, SNIEKTPOMArHu | 3J1eKTPOMarHUTHBI

aTOMHOE THYIO X BOJIH; BOJIHOBBIE

A71pO, HUHIYKLHIO, CBOICTBa CBETa;

HOHHU3MPYIO | PaclipoCTpaHe | U3ITYyYEHHE U

me HHE THIOIJIOIIEHHE CBETA

U3IIYYEeHHs, | JJIEKTPOMAarHd | aTOMOM;

IUTaHETa, THBIX BOJIH; dboroapdexr;

3BE3/1a, BOJIHOBBIE VYcranoBneHus

rajJakTuka, | CBOMCTBa 3aBHCHUMOCTH

Bcenennasi; | cBera; CBOMCTB

9KOJIOTHYE | U3ITy4EeHUE U XUMHAYECKHX

CKHE HOTJIOIIEHHE | BEIIECTB OT

aCIIEKTHI CBETa aTOMOM; | CTPOEHHUS aTOMOB

UCTIONB30B | (hoTo3hdekT; | 0Opa3yrommx ux

aHUs VYcTaHaBiMBa | XUMHYECKHX

yTJIEBOOP | Th 9JIEMEHTOB.

OJTHOTO 3aBUCUMOCTh | OOBsiCHEHUs

CBIPBS. CBOWCTB 3aBHCHUMOCTH

3HaHue XMMHUYECKUX | CBOWCTB BELIECTB

CTPOCHHS | BEIECTB OT OT UX COCTaBa U

KJIETOK, CTpOEHUS CTPOCHHUS

OCHOBHBIX | aTOMOB KPUCTAJUTNIECKUX

croco6oB | 00pa3yIoUIMX | PELIEeTOK.

pasMHOXe | MX OO6BsicHeHus

HUS XMUMHYECKUX | XMMHYECKHX

OpPraHu3MO | JJIEMEHTOB. SIBJICHUH,

B, cramuii | OOBACHATH MIPOUCXOSAIINX B

OHTOTreHe3a | 3aBUCUMOCTh | IPUPOJE, OBITY U
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Ha
npuMepe
YeJI0BeKa,
[IPUYHH,
BBI3BIBAIOII]
HX
HapylIeHH
1B
pa3BUTHH
OpraHu3Mo
B.

3HaHue
COCTaBa,
CTPOEHHUS U
o0mux
CBOMCTB
BaXKHEHIIIH
X KJIacCOB
HEOpraHuy
€CKHX H
OpraHuyec
KHX
COEJIMHEHHU
i,
UCKYCCTBE
HHBIX U
CHHTETHYE
CKHX
MOJIUMEPOB

CMBICIT
€CTECTBEHH
OHAYYHBIX
3aKOHOB
KJIACCHYECK
on
MEXaHHKH,
BCEMHUPHOT
0
TATOTEHUS,
COXpaHEHHUs
SHEPrUH
UMITYyJIbCA U
AIIEKTPHYEC
KOT'0O
3apaa,
TEepMOMHA
MUKH,

CBOWCTB
BEINECTB OT
HX COCTaBa u
CTPOEHHS
KpUCTAJLITHYEC
KHUX PEIIETOK.
OOBACHATH
XUMHYECKHE
SIBJICHHS,
IPOUCXOISAIIH
€ B IpUpPOJE,
ObITy W Ha
IIPOU3BOJICTBE
. OnienuBaTh
BIIUSIHUE
XHMHYECKOTO
3arps3HEHUs
OKpyKarolein
CpeJibl Ha
OpraHu3M
YyeJoBeKa U
IpyTHe
KUBBIE
OpraHu3MBbl;
aHAJTU3UPOBAT
b U OIIEHUBATh
pa3IMyYHbIe
THIIOTE3BI
MIPOUCXOXKICH
Ul KU3HH Ha
3emite;
IIPOBOJIUTH
ONHCaHHE
ocobeit
OJIHOTO BHJIa
o
Mopdosioruue
CKOMY
KPUTEPHIO.
OTivyarh
THITOTE3BI OT
Hay4YHBIX
TEOPHH.
Jlenarb
BBIBOJIbI HA
OCHOBE
SKCIIEpUMEHTa
JIbHBIX

Ha IIPOU3BOJICTBE.
OueHuBaHus
BIIMSTHHS
XHMHYECKOTO
3arps3HEeHUs
OKpYXKaroueu
cpe/ibl Ha
OpraHu3M
YyeJIoBeKa
JIPYTHE KUBBIC
OpraHU3MBI;
aHaJIN3a U
OIICHUBAHHS
pa3TUYHbBIX
TUII0TEe3
IIPOUCXOXKACHHUS
’KM3HHU Ha 3eMIIe;
MIPOBEICHUS
OIHCaHHs 0co0eH
OJHOTO BHJIA 10
MOp$OI0ruIecKo
MY KPHTEPHIO.
Ormavus
TMITOTE3BI OT
Hay4YHBIX TEOPHIA.
Jlenartsb BBIBOIBI HA
OCHOBE
SKCIIEPUMEHTATBH
BIX JIaHHBIX.
IIpuBouTH
TIPUMEPBI,
TMOKa3bIBAOIIINE,
YTO: HAOJTIOICHHUS
U OKCIIEPUMEHT
SIBJISTFOTCSL OCHOBOM
JUTSI BBIJIBHDKCHHS
TUIIOTE3 U TEOPHH,
TTO3BOJISIOT
IIPOBEPUTH
HUCTHHHOCTD
TEOPETHYECKHUX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast TeOpHsI 1aeT
BO3MOYKHOCTB
OOBIACHSTE
H3BECTHBIE
SIBJICHUSI TIPUPOJIBI
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3JIEKTpOMAr | JaHHBIX. ¥ Hay4HbIe (DaKThl,
HUTHOMH [TpuBoUTH Ipe/ICKa3bIBaTh
UHIYKIUH, | IPHMEpBI, ellle HEM3BECTHBIE
dboroaddex | MokasbIBAIOIIM | SIBIICHHUS
Ta; €, UTo:
KOJIMYECTBE | HAOMOAECHUS U
HHBIX SKCIIEPUMEHT
3aKOHOB SBIISTIOTCSI
XUMHH OCHOBOM JUIs
[lepromue | BBIIBIDKEHUS
CKH 3aKOH | TMIIOTE3 U
JL.U.Menne | teoput,
JeeBa HIO3BOJISIOT
BKJIa] IPOBEPUTH
POCCHMCKHM | HCTHHHOCTB
X" TEOPETUIECKH
3apyOeXHBI | X BBIBOJIOB;
X YUEHBIX, | €CTECTBEHHOHA
OKa3aBIIMX | y4Has TEOpHUs
HauOoJbIe | JaeT
€ BIMSHAE | BO3MOXKHOCTB
Ha OOBSACHATH
pa3BuTHE U3BECTHBIE
€CTECTBO3H | SIBJICHUS
aHUsI TIPUPOJIBI U
Hay4HBbIE
(bakTsbl,
pe/ICKa3bIBaT
b eIle
HEHU3BECTHBIE
SIBJICHUS
TectupoBa | Kontponp | Ouenka Ouenka HaBplkOB | OreHka Bompocsr
HHE 3HAHUHU 10 | YMEHHS JIOTUYECKOTO CIOCOOHOCTH IPUJIararoT
OIlpelieNieH | pa3indarh aHau3a u OTIEpaTHBHO U csl
HBIM KOHKPETHBIE | CHHTE3a IIPH Ka4eCTBEHHO
npobiieMa | MOHATHS COITOCTaBJICHUH OTBEYaTh Ha
M KOHKPETHBIX [IOCTaBJIEHHBIE
MIOHSTUHI BOIIPOCBI

IIpuMepHbIe TeCcTOBBIE 3aJaHHS:
Paznen 1. Buosorus
1. Ilpoyecc unousuoyaibHo20 pa3eumus OP2aHu3Ma - SMo.

a) OHTOTEHE3
b) MHUTO3

c) aMHTO3

d) Meio3

2. Tkanwvio Hazvieaiom:

a) KOXHILy JIyKa
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b) TPy KJIETOK, CXOJHBIX 110 CTPOEHHIO M BBIIOIHSAIOMINX ONPEACICHHYIO (QYHKIHIO
c) MSKOTb STOJIBI

d) ckuOKy apOy3a

3. Benku - buonoeuieckue noiuMepsl, MOHOMEPAMU KOMOPbIX AENAIOMCSL:

a) KUPBI

b) (bepMeHTBI

c) AMUHOKHCIIOTBI
d) YTJIEBOIBI

Pa3znen 2 ®usuka
1. Ilepemewenue mouxku - smo

a) JUTMHA TPaeKTOPUH

b) BEKTOp, COSIUHSIONMNN HaYaIbHOE U KOHEYHOE IT0JIOKEHHE TOUKU

gl JIMHHUSA, 110 KOTOPOH JBHUXKETCS TEJI0

2. Pasnomeproe npsamonuneiinoe 06udicerue — 3mo

a) JIBrkeHue, Ipx KOTOPOM TEJIO 33 OJHO U TO XK€ BPEeMsI IPOXOIUT OJMHAKOBOE
PacCcTOsIHHE, a €r0 CKOPOCTh MIOCTOSIHHA U TPACKTOPHUS MpsiMast

b) JBM)KEHHE, TP KOTOPOM TPAEKTOPHUS MpsiMasi, a CKOPOCTh TeJjla 3a OJJHHAKOBOE BPeMs

MEHSIETCS OJITUHAKOBO
3. 3anuwume ghopmyny 3asucumocmu KOOPOUHAMbBL OM BPEMEHU O CLYYASL PABHOMEDHO20
NPAMOJUHECUHO20 OBUNCEHUS.

4. Yckopenue npu npsamonunetinom 08UNCEHUU MOYKY, eClU MOOVIb ee CKOPOCmU
yeeauyueaemcs, HanpaeieHo

a) TyJ1a e, Ky/la U CKOPOCTb
b) IIPOTUBOIIOJIOKHO CKOPOCTH
c) paBHO HYJIIO

Paznen 3 Xumus.

1. Kak nasvisaromces seujecmea 8 cOCmas KOmMopulx 6X00UmM 084 XUMUYECKUX d/leMeHma 0OUH
U3 KOMOPwbLX KUCTIOPOO.

a. Oxcuasl

b. Kucaotsr

¢. OcHoBaHus

d. Comn

2. Kaxk nasvisaromces peaxkyuu npomexaroujue ¢ evbioeienuem menia?

a)

b)

DHTOAEPMHYECKUE
Me3zonepmudeckue
c) DOK30TepMHUUYECKHE
d) Merarepmuueckue
3. [na kakux opeanuveckux coedurnenuli xapakmepua oowas gopmynra CnH,?
a) AJKaHBI

b) AJKeHBI
c) AJKaaueHbI
d) Apens

IIpumepHbIe BOpockI /ISl YCTHOTO onpoca (KOHTPOJILHBIX pador):

Pa3nen 1 Buosiorus

1. Opranuueckue BelecTBa paCTUTENbHON KIETKH, T0Ka3aTeIbCTBA HX HATHYHUS B PACTEHUH.
2.Butamunsl, pepMEeHTBI M TOPMOHBI H HX POJIb B Opranu3Me. HapyiieHus mpu ux HeIOCTATKE U
HU30BITKE.
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3. IIpoxapuoTHyecKrue OpraHu3MBbI U UX POJIb B OHOIIEHO3aX.

Pa3znen 2 ®@usnka.

1. Yro Takoe cuna TpeHusn?

2. Ot 4ero 3aBUCHUT CHJIa TPEHHS?

3. Yro Ttakoe K03 PHUIHEHT TpeHus?

4. byzet u 0IMHAKOBBIM KO3 (HUIIMEHT TPEHHUSI TS PA3HBIX TOBEPXHOCTEH?
Paznen 3 Xumus

1. Yro uzyuaer xumus? KakoBo ee 3HaueHue?

2. YTo Ha3bIBaeTCS XUMHUYECKHUM 2JIEMEHTOM?

3. YeM oTiim4aeTcs XUMUYECKHUH JIEMEHT OT BELIECTBA?

4. Yro HaswBaeTcs ayutoTponueit? [IpuBeure mpuMepsl.

IIpumepHbBIe BONPOCHI ISt KOHTPOJISI CAMOCTOSITEILHOM paboThI:

1 . Metposnorus B npodeccun

2 ®Ousuka B npodeccun (3HaueHHE QUMKH IPH OCBOCHUH MTPOPECCHH)

3. IlorpeurHocty u3MepeHui

4. CKOpOCTH B TIPHPOJIE ¥ TEXHHUKE.

5. lNanuneo [anunelt — OCHOBATENb TOYHOTO €CTECTBO3HAHUS

6. 3HayeHue oTKpeITH [anunes

7. Ucaak HeloTOH — co3zaTens K1acCu4eckoit pusuku

8. Cuitbl B IpHpoOJIe U TEXHHUKE

9.V npTpa3ByK U €ro UCIOJIb30BaHHE B MEAUIIMHE H TEXHUKE

10.PagnoakTHBHBIE U3TYy4YeHHS U UX BO3AEHCTBHE HA XKUBBIE OPraHU3MEI
Ilo xumuu

1. Baxxneimnne coeJUHEHUS METAJUIOB M HEMETAJUIOB B IPUPOJIE U XO3AMCTBEHHOM JEATEIBHOCTH
yesoBeKa

2. IIpupoHBIE HCTOUYHHUKHU YTJIEBOIOPOIOB

3. BaxHeiimume coeIMHEHHS METAUIOB  HEMETAZIOB B IPHPOJIE ¥ XO3SHCTBEHHON
NeSITeTbHOCTH YelIoBeKa

4 Kpucrannyeckue peleTKy BEUeCTB ¢ pa3IMYHbIMKE BUIAMH XUMHUYECKOM CBA3U
5. Ponp B KJI€TKE HEOPraHUYECKUX U OPraHUIECKHUX BEIECTB
Ilo 6uonoeuu

1.Bupycsl — Bo30yauTenn HHQEKIIHOHHBIX 3a00/1€BaHHH

2.Bupyc ummynonedunuta yenoseka (BUY). [Ipodunaxruka BUU-undexumu

3. 'eHeTHueCcKe 3aKOHOMEPHOCTH CEJICKIHH

4.Yyenue H.W. BaBuioBa o ieHTpax MHOr0oOpasus ¥ IPOUCXOXKACHHUS KYJIbTYPHBIX PACTEHHUM
5.I'unore3sl NMPOUCXOXKACHUS >KU3HH

6.I'no6anpHbIe H3MEHEHHUS B OHOChepe MO BIUSHUEM JESTEIbHOCTH YeI0BEKa
7.4. OneHo4HbIe CPEACTB IS POBEAEHHS MPOMEKYTOYHOM aTTeCTAIMH
ITpomerxyTouHas arrecranus

" [Tpumepsr

®opma [IpakTuyeckuii JInunble KauecTBa

3HaHUs YMenus OLICHOYHBIX
aTTeCTAlluU OIIBIT (BJIAJETBH) obyuaromerocst

CPEICTB

Hubdepen Onenka Onenka HaBpikOB | OneHka Bomnpocsr:
mupoBaHH | KoHTpons | ymeHus JIOTUYECKOTO crocoOHOCTH IIPHJIATaloT
BIH 3a4eT 3HAHUSA IOHUMATh COIOCTaBJICHUSA U | TPAMOTHO U csl

0a30BBIX CIEIHANIBHYIO | XapaKTEPUCTUKU | YETKO M3J1araTh

II0JIO)KEHH | TEPMHUHOJIOTH | OOBEKTOB Marepuan

B 10
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obnactu Ornenka Onenxka HaBeikOB | OneHka 3anaun
€CTECTBO3H | YMEHHS JIOTHYECKOTO CIOCOOHOCTH IIPUJIararoT
aHUs pemarp MBILUIEHHUS TTPH IPaMOTHO H cs
THIIOBBIE pELIeHHH 33724 B | YE€TKO HM3JIaraTh
3aJaud B obmactu XOJ peIICHHUS
obnactu npodeccCHOHATIBH | 3a/1a4 B 001aCTH
npodeccrona | ot IEATENFHOCTH | MPOGECCHOHANIBH
JBHOM Ol IeATEIbHOCTH
JeSITeTIbHOCTH "
apryMeHTHPOBATh
pe3yJIbTaThl

7.4.1. IlpuMepHBbIe BONIPOCHI VISl IPOBEAEHHS MPOMEKYTOYHOM aTTecTamuu (aud. 3a4er)

8 Mexannueckoe aBrkeHHne. MarepuanbHas Touka. Tesro oTcuera.

2 Tpaextopust. [1yts. [lepememenne. CkopocTs.

3. PaBHOycKOpeHHOE mpsIMONIMHEHHOE IBIKEHHE. YCKOpeHHe. PaBHO3aMemieHHOE
PSMOJIMHEHHOE TBH)KEHHE.

4. CBoboaHoe mageHue Ten. YCKOpeHHe CBOOOTHOrO MajeHus. BiusHue ycKOpeHHi Ha

JKUBBIC OpraHU3MBbI.

3. PaBHOMEpHOE IBHKEHHE 10 OKPY>KHOCTH U €ro XapakTepucTuku. [lepuon.

6. VYrnoBas ckopocTb. LIeHTpocTpeMHUTENTBHOE YCKOPEHHE.

i OTHOCUTENTBHOCTh MEXaHUYECKOTO ABIHKEHHS. CII0XKEHUE CKOPOCTEH.

8. [Tpuniun unepryu. 3akons! HetoToHa.

9 JIBrokeHue Telna noj AeHCTBHEM HECKOJIBKUX CHil. CI0XKEeHHE BEKTOPOB.

10. WNmnynec Tena. 3aMKHyTas cuCTeMa. 3aKOH COXPaHEHUs UMITYJIbCa.

11.  Bbpoynosckoe nsmxenue. luddysus. uddysus B xxuBoi npupoe.

14 Pa3meps! u maccb! Mosiekyn v atoMoB. [locTrosiHHast ABoragpo. MneanbHbli ras.

15 Tepmonunamuyeckue napamerpsl. JlaBnenue rasza. [laBienue atmocgepsl.

14.  Temneparypa. Tepmoaunamuyeckast mkaita KenbBuHa.

15.  Temneparypnas mxana Llenscust MeaMIMHCKUN TEPMOMETD.

16.  Bopsnoit map B atmocdepe. AGCOTIOTHAs U OTHOCHTEIbHAS BJIAXXHOCTh BO3ayXa. Touka
POCHI.

17.  IlpuGops! 11 onpeneneHus BIaXKHOCTH BO3ayXa. [ MTHeHHYecKkoe 3HAaYeHHEe BJIaXKHOCTH
BO3/yXa.

18.  XapakTepHCTHKA XHAKOTO COCTOSIHUS BEIIeCTBa. biarmkHuUi mopsaaok.

19.  CwmaumBanue. Kanmmnsprocts. KanumisipHble siBneHHs B OBITY, IPUpPOJE, OpraHU3Me
YeJIoBeKa.

20.  Kpucrammmueckue u amop¢Hsle Tena. Kpucramorpadus.

21.  Ilepuommueckuii 3akoH J[.1. MenneneeBa

22.  Kpucramumdeckue pemeTKu

23.  HonHas xuMH4YeCKas CBA3b

24.  KoBaneHTHas nojsipHas ¥ HEMOJISIpHAs XUMHUYECKasl CBSI3b

25 ArperaTHble COCTOSIHUS BELIECTBA

26. YrneBoxopoasl

27.  Xwunxue BemectBa. Hed1h

28.  Tsepnoe cocrosHue BemecTBa. Xuakue KpucTauibl

28 Krnaccudukanus HeopraHH4eCKuX BEIIECTB

30.  Teopust XMMHYECKOTO CTPOCHHSI OpraHMyYecKuX coeauneHnid A.M.bytieposa
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31.  INomamepsr

32.  CMecH BelIecTB, UX COCTaB U CIIOCOOBI pa3/ieIeHUs

33.  JlucmepcHbIe CHCTEMBI

34.  XuMHYeCKHe peaKlnH ¥ X KIacCU(pHKaIms

35 CKOpOCTh XHMHYECKOM peakIuu

36.  O6patMMble XUMHYECKHE PEaKIIUH H XHMHYECKOE PABHOBECHE
37.  OKHCIUTENBHO-BOCCTAHOBUTEILHBIE PEAKIIHH.

38.  XuMHUecKHe HCTOYHHKH TOKa

39.  DnekTponu3
40. IIpenenbHble U HEMIPEIETbHBIE YTIIEBOIOPOIBI

41. ['eneTnka yenoseka

42.  Cucrema KpoBooOpaleH s YeIoBeKa
43, BreinenurensHas cucteMa 4esloBeka
44, JlpIxareapHas CHCTEMA YeIoBeEKa

45.  3peHue U cIyX YeloBeka
46.  Bopnublii 6ananc ¥ QyHKIUK BOJBI B OPraHU3Me YeJIOBEKa

47. Buramunbl. bone3Hu, oO0yciOBICHHBIE BHTAMHHHOM HEJIOCTATOYHOCTBIO MM HX
U30BITOYHOCTBIO

48.  TI'opmownsl. Knaccudukamms u cBoiicTBa rOPMOHOB

49.  @akTopbl BIUSIIOUINE Ha COCTOSIHUE 3I0POBbS

50.  HacnencrBeHHbIe 3a00J1€BaHUs

7.4.2. IlpumepHbIe 3212491 Ha AU, 3a49eT
1) KakoBa jxecTKOCTb IPYKHMHBI, €ClM Tpy3 Maccoi 10 Kr pacTsaruBaer mpyxuHy Ha 10
CM.
1000H/m
2) Kakoi#i rpy3 Hy»HO MOJABECHTb K MpyxuHe xEcTkocThio 1000H/M, 4TOOBI pacTaHyThH
ee Ha 20 cm.
3) I'py3 maccoit 3 kr pactsaruBaeT NpyXuHy Ha 5 cM. KakuM po/mkeH OBITH rpys,
KOTOPBIN pacTSHET NPYKUHY Ha 8cM.
[Tpumeps! 3a1a4 1 BOIIPOCOB K KOHTPOJIBHOM paboTe 10 XUMHH
1) Vkaxwure, Kkakoe BELIECTBO ABJIAETCS OKUCIUTENIEM, KAKOE BOCCTAHOBUTEJIEM:
Cu + HNO3 = Cu (NO3)2 + NO + H2O  onpeznenure ko3 UIHEHTHI METOIOM 3JIEKTPOHHOTO
OanaHca
2) YKaxure, KaKoe BELIECTBO SBIISETCS OKHCIUTENEM, KAKOE BOCCTAHOBUTEIEM:
NH3 + Bro = N2 + NH4Br  onpenenute k03¢ pUIIHEHTH METOIOM 3JI€KTPOHHOTO OalaHca
3) Hamummmre ypaBHEeHHE MPOTEKAIOIIEH peaKIMd B MOJIEKYJISPHOM M HOHHO-
MoJieKyIsipHoM BHe. OObsAcHUTE oyeMy oHa mpoTekaer? KapOonat xamus + rugpokcun 6apust
4) Kakolf TN KOBaJEHTHOW CBSI3M — IIOJSIpHAs WM HENOJSIpHas — B MOJIEKyJax
caeayromux BemectB? CO2, H20, H,S, CloO7, PCls? K atomam, Kakux 3JIEMEHTOB CMEIIAIOTCS
o0Imue 37IeKTPOHHBIE TTaphl B 3TUX MOJIeKyiax?
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8. JOIIOJIHUTEJIbHOE OBECITEYEHHUE JIUCIIAITIJIUHBI

IIpnnoxenne 1. KpaTknii KOHCIEKT JIEKIMOHHBIX 3aHATHH

Aoepnas u mepmosoepras snepeemuxa

SInepHbIft peakTOp — YCTPOHCTBO, B KOTOPOM OCYIIECTBISETCS YIpapisieMas siiepHas
LeMHAs pEaKIHs, COMPOBOXKAAIOMIASCS BBINEICHHEM OBHEpruu. [lepBbIii sepHBIA peakTop
noctpoer B aexabpe 1942 B CIIIA nox pykoBoxactBom O. ®@epmu. B EBpomne nepseiit snepHsIit
peakTop mymeH B aekabpe 1946 B Mockse non pykoBoactBom W.B. Kypuarosa. CocTaBHBIMH
YacTSAMH JOOOr0 SEPHOTO peaKTopa SBISIOTCSA: AKTHBHAs 30HA € SAEPHBIM TOIUTHBOM,
OKpYXEHHas OTpakaTeJieM HEWTPOHOB, TEIUIOHOCHTENb, CHCTEMa PpETYIHPOBAaHHs IIEIMHOM
peaKuuy, 3ammra, chucTema ympasieHHs. OCHOBHOH XapaKTEPUCTHKOM SIEPHOrO peakTopa
SIBJISIETCS €70 MOIIHOCTb.

Bnuotcnuii u oanvruti Kocmoc

K rpynmne 601bIHX MIaHET OTHOCATCS IUIAHETHI THTAHTHI U IUTAHEThI 3¢MHOM rpymmsl. K
nepBbM oTHOCAT FOmurep, Catyph, Vpan, Hentyn u ITnyton, ko BropsmM - Mepkypuii, Benepy,
3emimo u Mapc.

Massie niianeTs! (ACTepon/Ibl) — 3T0 KOCMUYECKHE Tella Pa3MEPOM B COTHH KHUIIOMETPOB
¥ MEHbINE, IBHKylHecs BOKpyr CoiHIA MO JUIMNTHYECKAM OpOMTAaM, pacrojIOKEHHBIM, B
OCHOBHOM, Mex 1y opbutamu Mapca u FOnutepa. Camble MaleHbKHE aCTEPOUIBI HMEIOT pasMep
HECKOJIbKO MeHbIIe 1 kM. YHCno ManbIxX miuaHeT OBICTPO pacTeT MpH Iepexoje OT KPYIHBIX K
MEJIKMM, KOTOPBIE y)KE MOXKHO CYATATh KPYITHBIMH METEOPUTHBIMH TEJIAMH.

3Be3abl B Hamel ["anaktuke «Mieunsrit [1yTs» 00pa3yroT equHyIO 3BE31HYIO CHCTEMY H
CrPYNIIHPOBaHbl B CPABHUTENIBHO TECHBIE CKOIUIeHUs. Haubonee spkue U MacCHBHBIE 3BE3/bI, a
TaKe OOJIPIIMHCTBO TyMaHHOCTEH M Hallla COJTHEYHAs CHCTEMa HaXOMATCS BOJIM3M IIOCKOCTH,
HO O4YeHb Jajeko OoT meHTpa ['amakTuku. OHM IBHIXKYTCS BOKPYT OOIIEro IEHTpa TAKECTH,
KOTOpBIA 00pa3yeTcss OrpOMHBIM CKOIUIEHHEM 3Be31 B supe. Bokpyr Hero u coBepiiaercs
JBH)KEHHUE BCeX 3Be3, B ToM yncie u CosHna.

Xumuueckas cés3v

Honnas CcBs3b — YaCTHBIM Cydadl KOBAJEHTHOH, Koraa oOpa3oBaBIIasics 3JI€KTPOHHAs
mapa IIOJHOCTBIO IIPHHAUIEXKHT Oojiee 3JIEKTPOOTPHUIATEIbHOMY aTOMY, CTaHOBSIIEMYCS
aHMOHOM. OCHOBOH U1 BBIAEICHUS 3TON CBSI3M B OTHEJBHBINA THII CIIYXHT TO 0OCTOSATEIBCTBO,
YTO COEIMHEHHUS C TaKOH CBS3BIO MOXKHO OIMCBHIBATH B 3JIEKTPOCTATHYECKOM TNPHOIHKEHHUH,
CYMTas HMOHHYIO CBSi3b OOYCJIOBJIEHHOM NPUTSIKEHHEM TIOJNIOKUTETBHBIX M OTPHIATENBHEIX
HOHOB. B3aumozelcTBie HMOHOB IIPOTHBOIIOJIOXKHOTO 3HAaKa HE 3aBHCHUT OT HANpaBJIeHHs, a
KyJIOHOBCKHE CHJIBI HE 00J1a1al0T CBOMCTBOM HACBIIICHHOCTH. [103TOMY KaXKIblii HOH B HOHHOM
COEIMHEHHHU MPUTATHBAET TAKOE YMCIIO HOHOB IIPOTUBOIOJIOKHOTO 3HaKa, YTOOBI 0Opa3oBaiach
KPHCTAJJIMYECKas pelleTKa HOHHOrO THIa. B MOHHOM kpuctamie HeT Mosekya. Kaxnasii nox
OKpPY’KE€H ONpENEICHHbIM YHCJIOM HOHOB JPYroro 3Haka (KOOpOMHAIIMOHHOE YHCJIO HOHA).
Honnble napel MOTYT CyIIECTBOBATh B ra3000pa3sHOM COCTOSIHUU B BUE MOJISIPHBIX MOJIEKY]. B
razoo6pasnoM cocrosiuuk NaCl umeer aumonbHbli MomeHT ~3-1072° Kii'M, 4TO COOTBETCTBYET
cMmernenwio 0,8 3apsna anekTpona Ha 1uHy cBsa3u 0,236 Hm ot Na k Cl, 1. e. Na%8+C1%%-,

Merannu4deckas CBsI3b BO3HHKAET B pe3y/IbTaTe YaCTHYHON JETOKATH3AMH BAJCHTHBIX
JJIEKTPOHOB,  KOTOpbIE  JIOCTaTOYHO  CBOOOJHO  JBHJKYTCS B  pEIIETKE  METalIOB,
JJIEKTPOCTATUYECKH B3aUMOJEHCTBYS C MOJIOXKHUTENBHO 3apsHKeHHBIMH HOHaMH. CHIIBI CBSI3U HE
JIOKQJIU30BaHbl M HE HaNpaBJIEHbl, a JEJOKAJIU3UPOBAHHBIE JJIEKTPOHBI 00YCIOBIHBAIOT
BBICOKYIO TEIUIO- M 3JIEKTPONPOBOAHOCTE. BonmoponHast cBsizb. Ee oGpa3oBanue 00ycClIOBIIEHO
TEM, YTO B PE3Y/IbTaTe CHUIBHOIO CMEILEHHUS JJIEKTPOHHOM Iapbl K 3JIEKTPOOTPHUILIATEIEHOMY
aToMy aToM BoAOpoja, obnazaroumMi 3(p(GEKTUBHBIM IOJIOXHUTEIBHBIM 3apsSaoM, MOXET
B3aUMOJICHCTBOBaTh C ApyruM snekrpoorpunarenbHeiM atoMoM (F, O, N, pexe Cl, Br, S).
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ODHeprusi Takoro 3JIEKTPOCTATHYECKOro B3ammomencTBus cocraBuser 20-100 x/Dx-moms .
Boznopoanbie cBf3n MOryT OBITh BHYTPH- M MEXMOJCKY/ISPHBIMH. BHyTpuUMOoeKyispHas
BOJIOPO/IHAs CBA3b 00pa3yeTcsi, HAIpUMeEp, B AllETHJIALETOHE M COMPOBOXKIAETCS 3aMbIKAHHEM
UK.

I'enemuka

I'eneTnka — Hayka O HacCleICTBEHHOCTH M M3MEHYHBOCTH. Hacreocmeennocmy 0OBIMHO
OMPENIENIAIOT, KaK CIIOCOOHOCTh OPraHM3MOB BOCIIPOHM3BOJIHMTEL cede MOom0OHOE, KaK CBOHCTBO
POAUTENBCKUX 0COOEH MepelaBaTh CBOM IPH3HAKKM U CBOWCTBA MMOTOMCTBY. DTHM TEPMHHOM
OTIPEICIIAIOT TAKXKE CXOJICTBO POACTBEHHBIX 0CO0EH MeXIy COOOi.

Y. JlapuH oOTMedYas, YTO NOTOMKH, KaK IpaBHJIO, HE SBJISIOTCS TOYHOM KOMHEH
POAUTENIECKUX ocobeit, TaK Kak Hapsmy c HacCJIeICTBEHHOCTHIO UM
NPHUCYIIA USMEHYUBOCMb, KOTOPAs MPOSIBISAETCS B PA3MTHYMAX OTIAETBHBIX OPraHOB, IPU3HAKOB
WM CBOWCTB, MJIH KOMIUIEKCA X Y IIOTOMKOB 110 CPaBHEHHIO C POJHUTENIIMH M POJCTBEHHBIMH
0co0sMH.

3amavell TeHETHKM SABISETCS H3yYeHHE Iepeladd HAacCleACTBEHHOCTH OT pOAUTENe
noToMKaM. IIpeeMCTBEHHOCTE MEXIy IOKOJIECHHSMH OCYIIECTBISETCS IIyTEM MOJIOBOTO,
Oecronoro MM BEreTaTHBHOIO pa3MHOXEHMA. [IpH MOIOBOM pa3MHOKEHHH BO3HHKHOBEHHE
HOBOTO IOKOJIEHHS IPOMCXOJMT B pe3yJbTaTe CIUSHHA MATEPUHCKOM M OTIIOBCKOM ITOJIOBBIX
KJIETOK, ITO3TOMY IOTOMKHM HECYT INpPH3HAKH 00euX poauTeNbekux ¢opM. [losoBble KieTKH
COCTAaBISAIOT  HHYTOXKHO  Malyl0  JOJKO  MHOTOKJIETOYHOrO  OpraHu3Ma. Onu
CoIepIKaT HACIeOCMBEHHYI0 UHGOpMayulo COBOKYITHOCTh T'€HOB E€IMHHII HACIIEICTBEHHOCTH.
Hacnencrsennas uHpopManus onpeiesiseT YETKUH IUlaH OHTOreHe3a, B MPOLECCE KOTOPOro
pa3sBHUBAIOTCA U GOPMHUPYIOTCA crielu(HYecKre U1 JaHHONH 0COOM CBOMCTBA U NIPH3HAKH.

M. E. JlobamoB naer cinenyromee omnpexneneHue: «HacneacTBEHHOCTBIO Ha3bIBaeTCS
CBOMCTBO OpraHu3MOB OO€CHeYMBaTh MAaTEPHATBHYIO H (DYHKIHOHAIBHYIO IPEEMCTBEHHOCTD
MEX]y IMOKOJEHHIMH, a TaKKe 0O0YyCIIOBIMBATH CHENU(PUUECKHH XapaKTep WHIMBHIYAILHOIO
Pa3BHTHUS B ONPEJEIICHHBIX YCIOBHIX BHELIHEH CPEIbI».

Hapsmy ¢ TepMMHOM «HAclI€ICTBEHHOCTb» B TEHETHKE IIPUMEHSIOT TEPMHHBI
«HacjleOBaHUE» M  «HACIEAYEMOCTb». Hacneooéanuem Ha3pIBAIOT — TIPOIECC  Eepeaadu
HACJIEICTBEHHBIX 33J1aTKOB HJIM HACJIECTBEHHON HH(POpPMALUK OT OJHOTO IMOKOJIEHHS IPYroMy,
B PE3yJIbTATE YEro y MOTOMKOB (YOPMHPYIOTCS ONpEeIeHHbIEe IIPU3HAKA M CBOUCTBA, IPUCYIIHE
POIUTENLCKUM 0c00sM. TepMHHOM «HacleayeMocTb» O0003HAYarOT 0K TIE€HETHYECKON
U3MEHYHMBOCTH B 00IeH (EeHOTHIMHYECKOH M3MEHYHUBOCTH MPU3HAKA B KOHKPETHOM IONY/ISALUH
JKHBOTHBIX WJIM PaCTEHHUM.

Y.



9. OBYYEHUE CTYJIEHTOB-UHBAJIUJOB U CTYJIEHTOB C
OI'PAHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS

[Topsiioxk 0o0yueHus MHBATHAOB M CTY/EHTOB C OIPAHHYEHHBIMH BO3MOKHOCTSMH
onpeneien  «Ilonoxennem Ky6I'Y 06 o0yueHuMm CTyneHTOB-HHBAIMIOB M CTYJICHTOB ¢
OrPaHUYCHHBIMH BO3MOKHOCTSIMH 3710POBbSI».

Jlisi MU ¢ OTpaHMYEHHBIMH — BO3MOXHOCTSAMH  3/10POBBSA PeyCMOTPEHbI
00pa3oBaTeIbHbIE TEXHOIOIHH, YUUTBIBAIOIINE OCOOEHHOCTH H COCTOSHHE 3J10POBbSI TAKHX JIHUII.
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PELHHEH3 U

Ha pabovyro MporpamMmMmy o JMCLMILIHHE «EcTecTBO3HAHUE)
criermanbHocTH 54.02.01 «Jlu3aiiH (110 0Tpacisam)y,
paspabotaunyio 8 UTHCIIO ®T'BOY BO «Ky6I'Y ».

npenonasareneM bassik E.B.
B nporpamMMe oTpakeHBI:

3 [{env ¥ 3a1a4H OCBOEHHMS TMCLMILTHHBI B COOTBETCTBHH C IIPUMEPHOMN MPOrpaMMOH
yueOHOH aucimHbl « EcTecTBO3HAHMEY IS CTEMATbHOCTEH CPeAHEro MpohecCHOHATBHOTO
o6pa3oBanusl, 000PEHHON H PEKOMEH10BaHHOH DelepabHBIM ToCy1apCTBEHHBIM aBTOHOMHbBIM
yupexnenueM «DeepanbHbIil HHCTHTYT pa3BuTHs o6pazosanus» (PI'AY «D®UPO») (mpoToKo
Ne3 ot 25 mas 2017 1.).

2 CTpyKTypa U coJep)KaHUE IUCIMUILIHHBL:

Vka3an o6bEM ydeOHON IMCIHMIUTMHBI M BHABI y4eOHOH paboTel Mo 4acam, ykasaHa dopma
uTOroBOM arrectaruy (hopma muddepenuuposarHoro 3auéra). Conepianue caMoCTOATEIBHOH
paGoThI mpezcTaBieHo hopmoi paboTel ¢ IHTEpHET-pecypcamH.

5 VyeGHO-MeTOANYECKOe ¥ HHPOPMAIIMOHHOE 00ECTIEUEHHE TIPOrPaMMBbI COAEPKUT
IepeueHb OCHOBHO# JTUTEPaTypEI, IOTIOTHHTEIBHON JINTEPATYPBl, H3IaHHOH 32 MOC/IEAHHE 5 ner
1 HTepHET-peCyPCHIL.

4. MarepuaabHO-TeXHHYecKoe  oOecreyeHne  JHCHHUILIMHBI crocoOCTBYET
NPOBEIEHUIO BCEX BHAOB ydeOHOH paboThl. YKasaH (akTuyeckuii KaOWMHET ¢ MEepeIHEM
060pyI0BaHHs ¥ TEXHHIECKHX CPEJICTB 00y4CHHUS.

5. PaGouas mporpaMma OTJIMYAETCs  JIOTHYHOCTBIO,  TOCJIEOBATENBHOCTHIO,
pa3HOOGpa3yeM 3a/laHuil I CaMOCTOSTEIbHOMN paboTHI U IPAKTUYECKHUX 3aHATHH.

3aKTIO4YeHHE:
PaGouas mporpamma «EcTecTBO3HaHHE» MOXKET OBITH PEKOMEHIOBAHA Ui WCMOJIB30BAHHMA B
o6pazosatessHom npouecce MHCIIO ®I'BOY BO «KybI'V».

Penensent: Lionko T.I'., mpodeccop, ZOKTOp XMMHYECKHX HayK, mpodeccop kadenpsl
ananuTryeckoi xumun «KyolI'Vy.
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PELHEH3US
Ha paboyvylo nMporpaMmy 1o aucuuruinHe « EctecTBo3HaHMe»
crierianbHOCTh 54.02.01 Jluzalin

PabGouass nmporpamma no aucuuiuinHe «EcTecTBO3HaHUE» [UIsl CTYyAEHTOB
dakynprera MMHCIIO ®I'BOY BO «Ky6I'Y» cocraBieHa B COOTBETCTBHH C
IIPUMEPHOH [IpOrpaMMoi OUPO, PEKOMEHI0BaHHOE ®enepallbHbIM
roCyIapCTBEHHBIM  aBTOHOMHBLIM  yupexJaeHuem «DenepalbHOrO0  HMHCTUTYTa
pasButusi oOpazoBanusi» (PIAY «DOHUPO») Ha 0Gaze OCHOBHOro oO1Iero
oOpa3oBaHHsl C IOJy4YeHHUEM cpeaHero obuiero obOpa3zoBanusi. I[Iporpamma
cocTaBlieHa B IIOJIHOM COOTBETCTBUM C TpeOOBaHUSIMU Y4eOHOro IUIaHa IO
crienuanbHocTH 54.02.01 Juzaiin.

PabGouass mporpamma mpeanosjaraeT pacupelieleHue TeM U H3y4YeHHe
mMaTepuaga 1o paszjenaMm. ['paMOTHO CTpyKTypUpOBaHa, M OXBaTbIBaeT BCE
aKTyaJIbHbIE HaIpaBJIeHUs 110 JUCUMIUIMHE Ha CerOJHSALIHUN I€Hb.

Bce pasnenbl pabodeli mporpaMMbl B MOJHON Mepe OTBEYaroT TpeOOBaHUSAM K
pe3yibTaTaM OCBOCHMSI y4eOHOM IUCUMIUIMHBI B COOTBETCTBHM C IIPUMEPHOMU
nporpammoit  ®HMPO, pexomennoBanHoe @DenepalbHBIM  [OCYAAPCTBEHHBIM
AaBTOHOMHBIM yupexaeHueM «®DenepaqbHOro HWHCTUTYTa pa3BUTUSL 00pa3OBaHUS
(OIrAY «®HPO»). Kaxaplil pazjen NnporpamMMmbl pPacKpblBaeT paccMaTpUBacMble
BOIIPOCHl B JIOTMYECKOW I10CJIe/I0BATEIBHOCTH, OIPEAEeIsIEMON 3aKOHOMEPHOCTSIMHU
00yUYeHHUs! CTYyJEHTOB.

JInst  3aKkperuieHHs TeOpeTHYeCKUX 3HaHHW, (opMuUpoBaHHsS TpeOyeMbIX
KOMIIETCHIIUH, YMEHUH M HaABBIKOB CTYJEHTOB IIPEIyCMaTPUBAIOTCI  Kak
ayJUTOPHBIE, TaK U CAMOCTOsTeIbHbIE 3aHATUs. KOIMuecTBO ay IMTOPHBIX 3aHATUN U
BHEAYJAMTOPHON pabOThl CTYACHTOB COOTBETCTBYET TpeOOBaHUAM y4eOHOIO IIJIaHa.

KoHTposib ¥ OLEHKAa pe3yJbTaTOB OCBOGHHUS y4eOHOM IHUCUUIUIMHBI
OCYIIECTBJISIFOTCS. B CTPOIOM COOTBETCTBUM C TpeOOBaHHSAMM Y4eOHOro IulaHa II0
IMCLUILIMHE. Pa3paboTaHHble W TpeuaraeMple B mporpamMme (GOopMbl U METOBI,
[O3BOJISIIOT B TIOJHOH Mepe OCYIIeCTBISITh KOHTPOJIb M OLEHKY pe3ysbTaToB
oOyuenust (cHOpPMHUPOBAHHBIX KOMIIETCHIIMM, OCBOEHHBIX HAaBBIKOB U YMEHMH,
YCBOEHHBIX 3HAHUN).

[lepeuenn pexoMeHIyeMbIX YUeOHbBIX U3/1aHUN, HHTEPHET-PECYPCOB, OCHOBHOM
JIMTEPATYphbl BKJIIOYACT aKTyallbHbleé MCTOYHUKH, K KOTOPBIM y CTyAE€HTOB MMEETCs
CBOOOJIHBIN JOCTYII.

JlanHast pabodvasi mporpaMma MOXeT OBbITh PEKOMEHJOBaHa ISl HU3y4YeHUs
mucumuinHel « Xumus» Ha gakynsrere MTHCIIO ®I'BOY BO «Ky6I'V».

Penenzent

" Ymmiie C.H. npenonasareis XUMHUH
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