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1. IACIIOPT PABOYEI IMPOI'PAMMBI YYEFHOM JTUCIUTIIAHBI

1.1. O6aacTh NpUMeHEHNs IIPOrPaMMbI

Pa6ouas mporpamma yueOHoit mucnummasl BJ[. 08 EctecTBo3Hamue paspaborama i
cTymenToB cmermanbHoctd 54.02.01 «J/lmzaiim (mo oTpacisam)» B KavecTBE IPUMEPHOU
IpOrpaMMBI IS DPealM3allil OCHOBHOM Hpod)eCCHOHATILHOM 00pa3soBaTeNbHON IPOrPaMMBEI
CIIO ma 6a3e OCHOBHOIO OOIINEr0 06pa3oBaHUs C MONYYCHHEM CPeIHEro o0Imero oOpa3oBaHms
(mpotokox Ne 3 ot 21 mromst 2015 1. PerucTpanvoHHbH HOMep peneHsur 374 oT 23 Hiomd 2015
r. ®TAY «®UPO»); ¢ BHECEHHBIMH H3MEHCHHSIMH, PEKOMEHIOBAHHBIMH DesepanbHbM
rOCY[JapCTBEHHBIM  4BTOHOMHBIM  yupexieHHeM «QDenepalbHbli HHCTHTYT  Pa3BHTHSA
o6pasopamusiy (OIAY «DHPO») ¢ yuerom IIpumepHON OCHOBHOH 006IeoOpa3’oBaTeIbHOMN
IIPOrpaMMEI CPETHET0 OOIero oGpa3oBaHMs, 0J0OPEHHOH pemenueM (peneparbHOro y4eOHo-
METOIUIECKOro 00BeIiHeHns Ho 0bmeMy oOpasoBanuio (mpotokon or 28 mioHsa 2016 r. Ne
2/16-3), ¢ yaeTom yroureruit PT'AY «DHPO» (mpotokon Ne3 ot 25 mas 2017 1.)

1.2. Mecro yd4eOHOW JHCHMIUIMHBI B CTPYKType NpPOrpaMMbl HOATOTOBKH
CIENHATHCTOB CPeJHEro 3BeHa.

VuebHas mucimmimaa «EcTecTBO3HAHMEY ABJIAETCS yYeOHBIM IPEIMETOM IIO BEIOODY u3
obs3aTensHOM mpemMerHOM obmactd «EcTectBeHHble Haykm» ®I'OC cpenmero ofmero
o0pazoBaHusl.

B IpodeCcCHOHANBHBIX 00pa3oBaTeNbHBIX OpraHM3anusix, peaTU3YIOIMHUX
0Gpa30BaTeNbHYIO TIPOrPaMMy CPeiHEro obmero obpasopamus B mpemenax ocsoerns OIIOII
CIIO Ha 6a3e OCHOBHOrO OOIIEro 0Opa3OBaHHs, W3y4aeTCs HHTCIPUPOBaHHAs ydeOHas
TEcIMUEHa «ECTECTBO3HAHME)», BKIIOYAONIAs TPH pasjiena, oOIajarollue OTHOCHTEIBHOH
CAMOCTOSTEFHOCTRIO B IIENOCTHOCTRI0 — «Du3mka», «Xumusa», «bHOIOTHS» — YTO HE
HapyIIaeT IIPEBBIYHYIO JIOTHKY €CTECTBEHHO-HAYIHOT0 00pa3oBaHus CTYICHTOB.

Mecto y4eOHo# mucnurumubl «EcTecTBO3HaHEE» - B COCTaBe 00mME00pa30BaTEIbHBIX
yueOHEIX JHUCIMIUIAH 10 BEIOOPY, GOpMHpPYeMBIX M3 O0Os3aTEIbHBIX MPEIMETHBIX obnacreit
®I'OC cpenmero obmero obpasoBanms, maa cremuanbHOcTed CIIO  COOTBETCTBYIOMIETO
mpoduiis mpodeccHoHaTBHOT0 00pa30BaHUsL.

IIpu ocsoenmu cuenuanbHocTed CIIO conManbHO-9KOHOMUYECKOr0 B I'yMaHUTapHOTO
npodueit TpodeccHOHATBHOr0 00pa30BaHKs ECTECTBOHAHHME H3Y4acTcs Ha 0a30BOM ypOBHE
®I'OC cpeprero o0mmero o6pa3oBaHus.

1.3. Iean u 3aga9u y4eGHOM TACHHUILUIMHBI — TPeOOBAHUSA K Pe3yJIbTaTaM OCBOCHHSA

MHCIUTLIAHBI:

Copepxanne TporpamMmmsl «EcTecTBO3HaHHME» HANPABICHO HA JOCTIIKECHHE CIIEIYIOIIAX
LeJIEH:
OCBOEHHWE 3HAaHMH O COBPEMEHHOH €CTECTBEHHO-HAy4YHOW KapTHHE MHpa H MeToJax
ECTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOojee BAKHBIMH HJACSIMH M JOCTHKCHUSIMU
eCTECTBO3HAHHS, OKA3aBIIAMH OIIPEIEIISIONIEe BIMHIEC Ha Pa3BUTHE TEXHAKY U TEXHOIOTHH;
OBNATEHAE YMCHASIMM IIPUMEHSTh IOJYdYCHHBIC 3HAHMA JUI1 OOBACHCHHS  sBIICHHM
OKPY’KAIOIEr0 MUpa, BOCIPHATHS HH(POPMAINK ECTECTBCHHO-HAYIHOTO H npodeccroHaIbHO
3HAYMMOTO CONC[IXKAHHS, DA3BUTHE WMHTCIUIEKTYalTbHBIX, TBOPYECKHX CIOCOOHOCTEH H
KPUTHIECKOTO MBIIUICHHS B XOJE IPOBEIEHM IPOCTEHIINX HCCIeAOBAHMH, aHATH3A SIBJICHUH,
BOCIIPHATHS M HHTEPIPETALAH €CTECTBEHHO-HAYTHOH HHpOpManu;
BOCIIHTaHME YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHWS 3aKOHHOH IIPHPOJBI M HCIIONB30BaHU
NOCTHYKEHUH eCTECTBEHHBIX HAYK JUIS Pa3BUTH [IUBUIIM3AAN U IOBBINCHNS Ka9€CTBA XU3HHU;
[IDAMCHEHHE ECTECTBEHHO-HAYUHBIX 3HAHMH B [PO(PECCHOHATBHOW  NEATCNBHOCTH H
[OBCEIHEBHOH >KU3HH Uil obecredeHHs 0e30macHOCTH JKU3HENCATENPHOCTH; IPaMOTHOIO
HICITIOTB30BAHMS COBPEMEHHBIX TEXHOJIOTHIT; OXPAHBI 3I0POBbsl, OKPYXKAIOIIEH CPEIBL.

OcBoenme CcojepXaHus y4eOHOM uCIUIUIMHBI «EcTecTBOZHAHHUE, obecreunBaeT
IOCTHKEHHE CTYICHTAaMHU CIIEAYIOIIUX PE3yIbTaTOB:
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JIMYHOCTHBIX

YCTOMYMBEINA HHTEPEC K HCTOPHH M JOCTEDKEHHSM B 00IACTH €CTECTBEHHBIX

HAyK, 9yBCTBO TOPAOCTH 32 POCCUHCKHE €CTECTBEHHBIE HAYKH;

TOTOBHOCTH K IIPOJIOJDKEHUIO 00pa30BaHus, OBEIIICHHIO KBATH(UKAIUH B
H30paHHON MpodecCHOHATBHOM AEATENHHOCTH ¢ MCIONb30BAHUEM 3HAHUN
B 00JIaCTH €CTECTBEHHBIX HayK;

OOBEKTHBHOE OCO3HAaHME 3HAYMMOCTH KOMIIETEHIMH B  00JacTH
€CTECTBEHHLIX HAyK Ul YelloBeKa M O0INecTBa, yMEHHE HCIIOJIB30BaTh
TEXHOJIOTHUECKUE JOCTHIKEHMS B 007aCT (U3UKY, XUMUH, OMOJIOTUH I
[OBEBIIIEHHS COOCTBEHHOIO MHTEJUIEKTYATbHOIO pPa3BHTHSA B BHIOpaHHOH
npodheccHOHAIBHOMN IEATEIBHOCTH,
yMEHHE TPOaHAIN3APOBATh TEXHOTEHHEIE IOCIEICTBUS AN OKpYXKaroIen
cpeIsl, OBITOBOM M IIPOM3BOCTBEHHOM JIEATCITHHOCTH YeIOBEKA;
TOTOBHOCTH CAMOCTOSTENLHO HOOBBATH HOBBIE UL CE0A €CTECTBEHHO-
Hay4yHEIE 3HAHWS C HCIOIB30BAHMEM JJIS 3TOTO MOCTYIIHBIX HCTOYHHKOB
vHbOpMaIuy;
yYMEHHE YIPaBISATh CBOEH II03HABATENBHOH MAESITEIBHOCTBIO, NPOBOJUTE
CaMOOIIEHKY YPOBHSI COOCTBEHHOI'O HHTEJUIEKTYaIbHOTO Pa3BUTHS;
yMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHAS B KOMAHJE IIO
peInennio o0IuX 33/1a4 B 00JI1aCTH €CTECTBOZHAHN;

METAIpCaAMETHBIX

OBNAicHAE yYMEHHSMH W  HAaBBIKAMH  Da3IM9YHBIX  BUIOB
MO3HABATENBFHOM  JEATENFHOCTH UL  M3y4eHHMs  PpasHBIX  CTOPOH
OKpPYIKaIOIEero €CTECTBEHHOIO MUPA,;

NpUMEHEHHE OCHOBHBIX METOJIOB MO3HAHHA (HaONIONCHHUS, HayIHOTO
SKCIIEPUMEHTA) I M3YUYCHHS DPasIM4HBIX CTOPOH €CTECTBEHHO-HAYYHOH
KapTHHBI MHpa, ¢ KOTOPBIMH BO3HHKAeT HEOOXOIMMOCTH CTANKHBATECSA B
npodeccHoHaIBHOR chepe;

YMEHHE ONpENENaTh LeMd K 3a1add JeATENbHOCTH, BBIOMpPATH
CpEZICTBA VIS MX JOCTIIKEHHS Ha IPAKTAKE;

YyMEHHE HCIONB30BaTh pPa3IMYHBIC MCTOYHUKA [ULT IIOTydICHHA
€CTECTBEHHOHAYYHOM HH(OpPMAIME W OLICHHBaTh €€ JOCTOBEPHOCTH IS
JOCTI KEHYsI IIOCTABJICHHBIX IENIed 1 3a/1aY;

IIPECAMETHBIX

c(OPMHPOBAHHOCTh ~ IPEACTABNEHHH O  IEIOCTHOH  COBPEMEHHOH
eCTeCTBEHHOHAYJIHOM KapTHHE Mupa, IPUPOJie KaK €IMHOW IEIOCTHOH
CHCTEME,  B3aUMOCB3M  4YeNOBeKa,  NPHPOABl ¥ OOIIeCTBa,
IpOCTPaHCTBEHHO-BPEMEHHBIX MacmTabax BeeneHHOM;

BIIaJIcHUE 3HAHWSAMH O Hawbojiee BaXHBIX OTKPBITHAX M JOCTIKCHUSAX B
06JIACTH €CTECTBO3HAHHS, IOBJHUSBIIMX HA SBOJIONHUIO IPEICTaBICHHH O
IIPUPOJIE, HA Pa3BUTHE TEXHUKH M TEXHOJIOTHH;

cOpMHPOBAHHOCTH YMEHHUs IIPAMEHATh €CTECTBCHHO-HAYYHBIC 3HAHUS JUL
OOBSCHEHMS OKPY)KAFOIMX SIBIICHHI, COXPaHEHHS 310POBbs, 00ECIICUCHIA
6e30IIaCHOCTH KU3HEIEITEILHOCTH, OEpeKHOTO OTHOIICHHS K IIPUPOAE,
PaIMOHAIBHOTO IPHPOAONONB30BAHKSA, & TaKXKe BBIIONHEHHS POJH
IPaMOTHOTO IOTPEOHTENIS;

cOPMHUPOBAHHOCTh ~IPEACTABICHMA O HAyYHOM METOAE IIO3HAHW
HpUPOABl M CPEeICTBAX H3ydeHHs MeramMupa, MakpoOMHPa ¥ MHKPOMHDA;
BIAJCHAE IPUEMAMH €CTECTBCHHO-HAYYHBIX HAOJFONCHHUHN, OIBITOB,
HCCIIeIOBAHUM M OIIEHKH JOCTOBEPHOCTH HONYYEHHBIX PE3yIbTaTOB;
BIAJeHHe TOHSTHMHEIM AaIllapaToM €CTECTBEHHBIX HAyK, TO3BOJLIIOLIIM
[I03HABaTh MHp, YJacTBOBATh B MCKYCCHSX IO €CTECTBEHHO-HAYTHBIM
BOIIPOCAM, HCIIOJNB30BaTh PAs3UHEIe HCTOYHMKH HHGbOpMalud Uit
IOJTOTOBKA COOCTBEHHBIX paboOT, KPUTHICCKHA OTHOCHTBCSA K COOOIICHUSIM
CMU, copeprxamuM HayIHYIO HHGOPMAITHIO;
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chOpPMHPOBAaHHOCTH ~YMEHHH IOHHMATh 3HAYUMOCTH  ECTECTBEHHO-
HAy4yHOrO 3HAHWSA U1 KaXZOro dYeEIOBeKa HE3aBUCHMO OT €ro
mpoecCHOHAIbHOM  JCSTENBHOCTH, pa3iudaTh (akThl ¥ OLCHKH,
CpaBHUBATH OLCHOYHEIE BEIBOJBI, BUIETh X CBS3b C KPUTSPUIMHU OICHOK U
CBSI3b KPUTEPHEB C ONPENETICHHON CHCTEMOH IIEHHOCTEH.

1.4. Tlepedens IUIAHMPYEMBIX Pe3yJbTATOB 00ydeHHs MO JUCHUIUINHE (IepedeHb
dopMupyeMbIX KOMIIEeTEHIIHI)
He mpexycMoTpeHsI

2 CTPYKTYPA U COJAEP)KAHUE YUYEBHOMN TACIIUILINHDBI
2.1. O6bem y1e0HO0M IMCHUIIHHBI M BH/IbI y1e0HOH paGoThI

. Bcero CemecTpsl
Bun yue6HOM paboTsl 4ACOR ] 3
YueOuas Harpy3ska (Bcero) 174 72 102
AyauTopHbIe 3aHATHS (BCEro) , 116 48 68
B Tom uucne:
3aHATHS JIEKIHMOHHOI'O THIIA 54 32 22
IPaKTHYECKUE 3aHATHS (TPAKTHKYMBEI) 62 16 46
CamocrosTeabHas paboTa (Bcero) 48 18 30
B TOM YHCIJIE:
Peghepam 18 8 10
CamocmosmenvHas 6HeayOoumopHas paboma 6 euoe
OOMAUIHUX NPAKMUYECKUX 3A0AHUY, UHOUBUOYATIbHBIX
. 30 10 20
3a0anuil, cCamocmosmenvHo20 no0bopa U Usy4enus
O00NONHUMENILHO20 MEOPemUYecK020 Mamepuana
KoncyasTanun 10 6 4
IIpoMesxyTOYHas aTTecTalus (dK3aMen/3a49eT/ Iup3ader) . md.
3a49eT 3a49eT
O61mas TpyJ0EMKOCTh 174 7o 102
2.2. CTpyKTypa M CUHILUIHHbI:
KoaudecTBO ayIHTOPHBIX 9aCOB CamocTrosiTe/bHasA
pabGora
HaunmeHoBaHHE pa3feioB
Teopernueck | [IpakTHaeckue o0yqaromerocst
H TeM Bcero
oe o0yueHHe 3aHATHS (gac) (B T. 4.
KOHCYJIbTAIINH)
OU3UKA
Brenenue 1 1
MexaHuKa 9 5 4 4
OCHOBBI MOJIEKYJIIPHOR 10 6 4 4
(GU3MKA ¥ TEPMOIMHAMUKA
OCHOBEI JIEKTPOAUHAMUKHI 12 8 4 4
Kosebanus 1 BOJIHEL 8 4 4 2
DieMeHTHI KBaHTOBOM 4 4 5
b3uKH
Bcenennas u ee SBOJIIOIHUA 4 4 2
KoncyapTamuu 6
Bcero 3a I cemecTp 48 32 16 24




XUMUsA

Bsenenue

1

| 1 |

OO0mas 1 HeopraHuvecKasi XuMus

OCHOBHBIE IOHATHS U
3aKOHBI XUMHAHT

2

1

1

[lepronuyecKkuii 3aKOH U
[epuoamdaeckas cucTeMa
XUMHAYECKUX dJIEMEHTOB /.
H. MenneneeBa

CrtpoeHure BEIecTBa

[\S]

Boma. PacTtBopE!

e

[\

XUMHAYECKHE PEaKIHH

Knaccuduxkanus
HEOPTraHUYECKHUX
COEIMHEHNH 1 X CBOMCTRA

MeTtauiel 1 HeEMeTaJLTbI

2

Opranu4yeckasi XUMHSA

OCHOBHEIC TTOHATHS
OpraHu9ecKOd XUMHUU H
TEOPHS CTPOSHH
OpraHMYeCKUX COCIMHEHUH

YT1eBOZOPOIBI K HX
IIPUPOTHBIC HCTOYHHUKH

Kucmoponcoaepxamue
OpPTraHWYeCKUE COCIMHEHUS

A3zoTconepxalye
OpraHUYeCKHE COCTUHEHUS

1

XuMus 4 KU3Hb

XuMus 1 Opraiusm
4yeJIoBeKa

1

XuMus B OBITY

1

BHOJIOT'Us

Buoorusa- COBOKYIIHOCTb
HAayK 0 )XHBOU IIPHPOJIE.
MeTo1b1 Hay4HOTO
[M03HaHHUs B OMOJOTHH

Knetka

OpraHusm

Bun

DKOCHUCTEMBI

WA

[UNIGY UG U Y

DWW W

KoncyabTanuu

Beero 3a Il cemecTp

68

22

Becero mo JucnHImiInHe

116

54

62




2.3. TemaTH49ecKHH ILIAH M CoJiepKaHue yaeOHo# muciuiinabl «EcTecTBO3HAHHE»

HaumeHoBanue
pa3/iesioB H TeM

Coneprxanue yaeOHOro MaTepuaia
NpaKTHYeCKHE 3aHATHS H CaMOCTOATEIbLHAN
paboTa o0yqaromerocs

O0beMm
q2C0B

YpoBenn
OCBOEHHS

1

2

3

4

OU3UKA

1. Beenenne

@usuka — QyHIaMEHTAIbHAS HayKa O IPUPOJIE.

2. MexaHHKA

Conep:kanne yae0HOro MaTepHaJa
Jlexknun

1. Kunematuka

2. JlnHamuka

3. 3aKOHBI COXpPAHEHH

HpaKaneche JaHATHA:
Hccaenopanne 3aBUCUMOCTH CUJIBI TPEHUA OT
BEcCa TClia.

CamocrosTeabHas paboTa
Brimongenre 3aaHui I CaMOIIOATOTOBKH 110
TEME.

2.3

3. OcHoBBI
MOJIEKYJISIPHOM
()73 18
TePMOANHAMHKH

Coaepsxanne yaed0HOro MaTepHuaia
Jlexkun

1. MonekynsapHas pu3rKa

2. UneanpHblii ras

3. TepmomHaMHKa

IIpakTH4YecKue 3aHATHS

BrimongeHre 5KCIIEpIMEHTOB, CIIYXalIUX
000CHOBaHHEM MOJIEKYJIIPHO-KHHETHYECKOM
TEOpHH.

Brimonuenue 3aJaHuil ¥ pelIeHue 3a1ad

CamocrosiTeapbHas paboTa
Brmongenye 3aQauuii sl CaMOIIOATOTOBKH 110
TEME.

2 3

4. OcHOBBI
3JIeKTPOANHAMH
KH

Coneprxanne y1e0HOro MaTepuasa
Jeknuu

1. DnexTpocTaTuKa

2. DIEeKTpOCTaTHUIECKOE II0IE

3. ITocTOSIHHBI! TOK

4. MarauTHO€ IOJIe

IIpakTH4eckne 3aHATHS

CHopka 3JIeKTPHUECKOM eI, H3MEPEHHE CHIIBI
TOKA ¥ HAPsDKSHUS Ha €€ Pa3IHYHBIX
yJacTKax.

CamocrosTejbHasa paboTa
BelmonHenye 3aaHui Uil CaMOIIOArOTOBKH 110
TEME.

2,3

5. Kojieoanua n
BOJIHBI

Coaeprxanue yae0HOro MaTepHuasa
JleKknuu

1. Mexaanyeckne KoaeOaHUs U BOJIHBI

2. DIIeKTpOMarHUTHEIE KOJIeOaHd X BOIHEI
3. CBeTOBBIC BOJIHEI

IIpakTHYecKue 3aHATHS
W3ydyenue xojneOaHUH MaTeMaTHIeCKOTO
MasTHHKA.




Wsyuenne uatephepeHITNy 1 TUQPaKIMU CBETA.

CamocrosTeasHas pabora
Brmmonaenne 3aaauii U1 caMOIIOATOTOBKH II0
TEME.

2,3

6. DJIeMEeHThbI
KBAHTOBOH
$uzuku

ConeprxkaHne yae0HOro MaTepuaia
Jleknun

1. KBauTOBEIE CBOMCTBA CBETA.

2. @u3uka aTOMHOTO Spa U 3JIEMEHTAPHBIX
YaCTHII.

CamocTosiTesibHast paboTa
BrmonmHenue 3a1anuil QI CaMOIOArOTOBKH 10
TEME.

2,3

7. BcestenHasi 1
ee IBOJIONHS

Coaep:kanne yae0HOro MaTepuaia
Jlexnun
1. Ctpoenue u pazputue Beenennoi

CamocrosiTeJbHas paboTa
BrmonHenmne 3amaguii sl caMOIOATOTOBKH IO
TEME.

2,3

KoncyabTanuu

XUMMA

8. Beenenue

Coaeprxanne yae0HOro MaTepHasa

Jleknuu

1. Xumm4eckoe copepykanue yueOHOH
mucUIUIUHEL «ECTecTBO3HAaHKE» IIPU OCBOCHUH
cnermansHocTed CIIO conuanbHo-
SKOHOMHYECKOTO M TYMaHUTApHOTO Ipoduiei
podeCCHOHAIBHOTO 00pa3oBaHusl.

OO0mas 1 HeoOpraHu4ecKasi XUMHS

9. OcHoBHBIE
NOHATHA H
3aKO0HbI XHMHH

Conepsxanne yae0HOro Marepuaia

Jlexnun

1. Ilpenmer xumun. BemectBo. ATom. Momnekyna.
2. IIpocTeie U CIOXKHEIE BELIECTBA.

IIpakTH4ecKkne 3aHATHS
Brimonaenye 3ajaHuil ¥ pelleHue 3a1a4

2,3

CamocrosiTeJbHasi paboTa
Brmmonnenye 3aaquii 119 caMOIIOATOTOBKH II0
TEME.

10.
Ilepnogu4ecKui
3aK0H H
Ilepuoanyeckast
cHCTeMa
XHMH9IEeCKHX
saemenToB /1. W.
Mengaesieesa

Coaep:xkanne y1e0HOro MaTepHuaia
Jlexknun

1. Ilepuommueckuii 3akoHa ¥ 1lepuoauaeckas
cucTeMa xuMmdeckux snementoB 1. M.
Menneneena

IIpakTH4ecKkne 3aHATHS
Brmionuenue 3aaHui U pelleHue 3a1a4

CamocrosTeabHasa pabora
BrImosrHeHME 3aIaHUH TSI CaMOIIOATOTOBKH 110
TEME.

2,3

11. Crpoenue
BelecTBa

Conep:xanne yae0HOro MaTepHaJa
Jlexknuu

1. TumEI cBA3EH: KOBaJICHTHAs, MOHHAs,
MeTaIpdYeckas, BOAOPOaHAs.

10




IIpakTHYecKkHe 3aHATHS
BrimosHeHve 3a1aHui H pELICHUE 33024

CamocrosiTeJibHas padora
BrImonHeHue 3aaHui 111 CaMOIIOJTOTOBKH 110
TEME.

253

12. Bona.
PacTBOpBI

Copnepxanne y9e0HOI0 MaTepHasIa

Jlexnuu

1. Bopma B mpupoze, OBITY, TEXHUKE U Ha
TIPOU3BOJICTBE.

2. dusuuecKre ¥ XHMUUECKHE CBOMCTBA BOJIBL

IIpakTH4eckne 3aHATHS
BrmonHeHue 3a0aHuil ¥ peleHne 3a1a4

CamocrosiTebHasA paboTa
BemosHeHue 3a1aHui A1 CaMOIIOATOTOBKH II0
TEME.

2,3

13. XumugeckHe
peaKuu

Conepsxanne y4eOHOIo MaTepHaa
Jlexnun
1. THIBl XUMAYECKIX PEAKIIUH.

IpakTudeckne 3aHATHS
Brimonsenye 3aJaHAi U pelIeHue 3a1a4

CamocrosiTeJibHasi paboTa
BrmonHeHye 3a1aHui IS CaMOIIOATOTOBKH I10
TEME.

2,3

14.
Kaaccuduxanus
HEOPraHHYeCKHX
COeTHHEHUH U X

CBOMCTBA

Coneprxanne y1e0HOr0 MaTepuaJa

Jlexunu

1. Knaccubukarus HeOpraHHIECKUX COEAUHEHIA
U UX CBOMCTBa

2. I'moponms cone

IIpakTH4eckue 3aHATUS

Ompenenenne pH pacTBopa coei.
B3auMoeiCTBIE METAIUIOB C PACTBOPAMH KHCIIOT
U COJIEH.

CamocrosiTeJibHasi paboTa
BemosHenwe 3a1aHui A1 CaMOIIOATOTOBKH I10
TEME.

2,3

15. MeTaiibl
HeMeTaJIbI

Conepxanne y9e0HOT0 MaTepHaja

Jlekuuu

1. Meramel, O6mmue GU3ndIecKue U XUMHICCKUE
CBOMCTBa METAJLIOB.

2. Hemeramnsl. O6mue pusndeckue u
XMMHYECKHE CBOMCTBA HEMETAILIOB.

IpakTH4ecKkne 3aHATHS
Brmonuenne 3aaHui B pelleHHe 3a1a4

CamocrosgTeabHas pabdoTa
BeImostHeHYE 3a0aHA#H TSI CaMOIIOATOTOBKH 110
TEME.

2,3

Opranndeckasi XMMHS

16. OcHOBHEIE

Conep:xanne yae0HOro MaTepHuaJa

HOHATHSA Jexknuu
opranuveckoii | 1. OCHOBHBIE TOJIOKEHHUS TEOPHH CTPOCHHSA
XHMHAH H TEOPHS | OPTAaHHIECKHUX COEIUHCHUH. Mmuoroobpazue
CTpOEHHs OpraHMYeCKUX COCIMHEHUH.

11




OpraHH4eCKHX
coeqnHeHHuH

2. Muoroo6pasue OpraHu4eCKUX COSTUHCHHUH.
ITonsiTHE U30MEPHH.

IIpakTH4eckue 3aHATHS
BrmmoHeHRE 3aJaHui U pENICHHE 3a1a4

CamocrosiTejibHasi paboTa
Bromoaenye 3amanguil Il caMOIOArOTOBKH 110
TEME.

23

17.
YraeBoaopoanl
H UX IPHPOJHbIE
HCTOYHHKH

Coaep:xanne y4e0HOr0 MaTepHaja
Jleknun

1. ®uznyeckue U XUMHYESCKHIE CBOMCTBA
IIpeIeTbHBIX YTIEBOAOPOIOB.

2. ®uznuecKkye U XHMUIESCKHAE CBOMCTBA
HENPEETBbHBIX YIIIEBOI0POJIOB.

IIpakTH4ecKkne 3aHATHS
Brmronnenne 3ajaHuil ¥ pelIeHHE 38184

CamocrosiTesibHasi paboTa
BrmonHenue 3a1aHui 1 cCaMOIIOATOTOBKH II0
TEME.

2,3

18.
Kwucaopoaconep
JKamue
opraHu4ecKne
coeTUHEeHHS

Coaep:xanne yae0HOT0 MaTepHaja

Jleknmnu

1. IlpeacraBuTeny KACIOPOACOAEPKAIIHAX
OPraHWYeCKUX COCTUHEHUH: METUIIOBBINA U
STHIIOBLIM CIIMPTHI, TIUIEPHH, YKCYyCHAsS KHCIIOTA.
2. XKuprI Kak CI0XHBIE 3QUPEL

IIpakTH4yecKkue 3aHATHS
Brironnenue 3aiaHuil ¥ pellleHHe 33139

CamocrosTeJbHas pabora
Bromonmaenue 3agadguii Il caMOIOATOTOBKY IO
TEME.

2,3

19.
A3oTcoaepaxamu
€ OpraHuvecKHe

CoeIMHEHHS

Coaeprxanne y4e0HOro MaTepuaa

Jlexknuu

1. A3oTcozepKalmie OpraHiIecKie COCANHEHHS.
AMWHBI, aMHHOKHUCIIOTHI, OeITKH

2. Crpoenne u Gromormdeckas pyHKIH GEIKOB.

IIpakTHYecKkue 3aHATHS
Brimonsgenne 3agannuil 1 pelneHue 3a0a4

CamocrosiTeqbHas paboTa
Bemonsenye 3agaHui A1 caMOIIOATOTOBKH 110
TEME.

2,3

20. Xumua u
OpraHu3M
gej0BeKa

Coneprxanne ydae0HOro Marepuaia
Jlexnun
1. XuMust 1 oprasu3M 4eI0BeKa.

2. X¥MHYeCKHe 3JIEMEHTEI B OpraHU3Me JeI0BeKa.

3. OcHOBHBIE XU3HEHHO HEOOXOIUMBIC

coenuHeHus: OEIKH, YTIE€BOAbL, XKUPHI, BUTAMUHEL

IIpakTHYecKHe 3aHATHS
BrmonneHnue 3aJaHdi U pelleHue 3a1a4

CamocrosiTeqs-Has paboTa
Brimongenye 3amannii A1 CAaMOIIOATOTOBKH 110
TEMCE.

2,3

12




21. Xumusa B
OBITY

Coaepsxkanne yae0HOro MaTepuasia
Jlexknun

1. Boza.

2. Morolye ¥ YACTSIIHUE CPENCTBA.

3. Poiib XUMHYECKUX 3JIEMEHTOB B XHU3HH
pacTeHUH.

l'IpaKTuquKne 3aHATHA
Brmonnenne 3aqanudii 1 PCIOCHUC 3a1a49

CamocrosTeapHas paboTa
BrImongenye 3aqannii I cCaMOIIOATOTOBKH 110
TEME.

2,3

BHOJIOT A

22. buoJaorus-

COBOKYIHOCTb

HAYK 0 *KHBOH
npHpoze.
MeTtoasl
HAY4HOI'0

MO3HAHUSA B

OHOJIOTHH

Copaep:xanne y1e0HOTr0 MaTepHaia
Jlexknmun

1. XKusast mpupo/ia Kak 0OBEKT H3yUeHHS
Ouomoruu

23. KiieTrka

Copep:xanne y4e0HOT0 MaTepHaa

Jleknuu

1. OcHOBHEIE TTOJIOXKEHHSI KIIETOYHOH TEOPHH.

2. Kirerounoe sapo

3. CtpykTypa ¥ GYHKIHH XPOMOCOM

4. HeopraHu4ecKue BEIIECTBA B COCTaBE KIICTKA
5. Bupycs! u 6akreprodaru

IpakTH4eckne 3aHATHS

Ha6imozeHse KJIETOK paCTeHUH U )XUBOTHBIX 10T
MHKPOCKOIIOM Ha TOTOBBIX MHKPOIpeNapaTax u
ux onmcanue. CpaBHEHHE CTPOEHHUS KIETOK
pacTeHHH ¥ JXHBOTHEIX.

CamMocrosgTeanHas pabora
Bemongenye 3agaHui 1T cCaMOIIOATOTOBKH 110
TEME.

2,3

24. Opranusm

Coaep:xanne yae0HOro MaTepaaia

Jlexmun

1. Opranusm — efuHOe Iesoe. MuorooGpasue
OpraHu3MOB.

2. CiocoGHOCTE K CaMOBOCIIPOU3BENECHHIO —
OJ[HA W3 OCHOBHBIX 0COOEHHOCTEM XUBBIX
OpraHU3MOB.

3. IousiTHe 06 HHAWBUIYATEHOM (OHTOTEHER),
SMOpUOHATBEHOM (3MOpHOTEHE3) H
OCT3MOPHOHATBHOM Pa3BUTHH.

4. O6Imupe IpeACTaBICHUA O HACIEeACTBEHHOCTH U
H3MEHUUBOCTH.

5. BimsgHye MyTareHOB Ha OpraHM3M YeJIoBeKa.

IIpakTH4YeCKHe 3aHATHS

Pemenue 31eMEHTApHBIX TEHETUYECKUX 3a1a4.
AHaimu3 ¥ OIIEHKA STUYECKUX aCIIEKTOB Pa3BHTH
HEKOTOPBIX MCCIECIOBAHUN B OMOTEXHOIOT UYL

13




CamocrosiTesibHast paboTa
Brmonuenne 3a1aHui A1 CaMOIIOATOTOBKH 110
TEME.

2,3

25. Bun

Conepxanne yaeOHOr0 MaTepHaJa
Jlexmun

1. OBoIOIHOHHAS TEOPHS U €€ POIb B
(GOpMHEPOBAHHH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOH KapTHHEI MHDA.

2. Bun, ero xputepuu.

3. Pe3ynpTaThl 3BOIOLUH

IIpakTH4eckne 3aHATHS

Onucanue ocobeit Bua 10 MOPOIOTHIECKOMY
KPHUTEPHIO.

AHaiu3 U OIICHKA PA3IMIHBIX THIIOTE3
IIPOUCXOXK/ICHHS KUZHU.

AHau3 ¥ OlleHKa Pa3IMYHbIX THIIOTE3
IIPOMCXOXKICHHS JEI0BEKa.

CamocrosiTeabHas pabora
Brmonsenye 3aganuil sl CaMOTIOATOTOBKH 110
TEME.

2:3

26. DxocHCTEMBI

Coaep:xanne y1e0HOro MaTepuaJa
Jlexknun

1. IIpemmet M 3aa4m 5KOJIOTHA

2. buocthepa — riobanbHasg SKOCHCTEMA.

IIpakTH4YecKue 3aHATHS

CocraBiieHre cxeM Tepeadyl BeIECTB U SHEPTHH
(uerme#t muTaHU).

CpaBHETENbHAS XapPaKTEPUCTHKA IIPUPOIHBIX
SKOCHCTEM H arpO3KOCUCTEM CBOEH MECTHOCTH.
Perenye 5K0JIOTHIECKUX 3a1ad.

AHaiM3 U OLIEHKA IMOCISICTBUN COOCTBEHHOR
JIEATELHOCTH B OKPYXKAIOIeH cpere,
rIT0OANBHBIX SKOJIOTHYECKUX TIPOOIIEM U ITyTeH UX
pelneHusl.

Oxcxypcuu

Msuoroo6pasue BuzioB. Ce30HHBIE H3MCHEHHS B
npupojie (OKPECTHOCTH IPOPECCHOHAIBHOM
06pa3oBaTeNbHOM OPraHU3aIkH).

EcTecTBEHHBIE M UCKYCCTBEHHBIE 9KOCHCTEMBI
(oxpecTHOCTH IPOGHECCHOHATBHOR
00pa3oBaTenIpHO} OpraHU3al|H).

CamocrosTeanrHas padorTa
Bromionaenye 3aIainil I caMOIOATOTOBKH II0
TEME.

2,3

KoncyabpTanuu

4

BCEI'O

116

TS XQpAKMePUCMUKY YPOGHS 0C60eHUs Y4ebH020 MAMepuana ucnoIb3ylomcs cnedyiouue

0003HaYeHUA:

1. — o3naKoMumenbHblll (Y3HABAHUE panee USYHeHHbIX 00beKmOs, C60ticms);

2. — penpodyKkmugHbwlil (8bINONHEHUE OeSIMeTbHOCIU 1O 06pazyy, UHCMPYKYUU Ui noo
PYK0800CmEoM) 3. — NPOOYKMUGHYLIL (NIAHUPOBAHUE U CAMOCTMOAMENHOE BbINONHEHUE

desimenbHOCHY, peuienue npobieMHbIX 3a0a4)
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2.4. Cogep:xanne pa3iejoB JUCHHIIAHBI
2.4.1. 3augaTHda JEKIHOHHOI0 THIIA

Ne
pa3
e

HamMenoBanue
pa3aenoB U TeEM

Coneprxanue paszena

®opma
TEKyIEro
KOHTPOJIA

2

3

4

1 cemecmp

PU3HUKA

Brenenue

Ousvka — QyHIaMEHTAIbHASA HayKa O IIPUPOJE.
EcrecTBeHHO-HAYUYHBIN METOJ II03HAHUS, ETO
BO3MOYKHOCTH U TPaHUIEI IPAMEHUMOCTH.

EnuHCTBO 3aKOHOB IPUPOBL H COCTaBa BEIIECTBA BO
Bcenennoit. OTKphITHS B GU3UKE — OCHOBA IIpOrpecca B
TEXHWKE ¥ TeXHOJOTUH IPOU3BOJICTBA.

Mexanuka

Kunemaruka. Mexanndeckoe nauxenue. Cucrema
orcuera. TpaekTopus nerxenus. [1yrs. Ilepemermenue.
PasHOMEpHOE TIpsiMOTTHHENHOE qBHXKEeHUE. CKOPOCTB.
OTHOCHTENBEHOCTS MEXAHIHYECKOTO ABIKEHNS. 3aKOH
cioxkenus ckopocteit. CpeHssa CKOPOCTh IIPH
HepaBHOMEPHOM JIBIDKEHHAH. MIHOBEHHAS CKOPOCTB.
PaBHOYCKOpEHHOE IIPSIMOIMHEHHOE BHKEHHE.
VYckopenune. CBoG0AHOE IaicHKE TEL.

Jlunamuka. Macca u cuna. BsaumoneiicTsue Tell.
3akonsl quHaMuKH. CHIBL B IpEpoze. 3aKOH
BCEMHPHOT'O TSATOTEHHS.

3aKoHEBI COXpaHEHHs B MexaHuke. MIMIybc Tena. 3akoH
COXpaHeHUs IMITyJIbca. PeakTUBHOE IBHIKEHUE.
Mexannueckas padota. MomuocTs. MexanuJeckas
sueprus. Kunerndeckas sHeprus. Kunerndeckas
sHeprus u pabora. IloTeHnmanbHas SHEPTHs B
IPAaBUTAIHOHHOM II0JIe. 3aKOH COXPAHEHHS [TOJTHON
MEXaHUIECKOHU SHEPIUHu.

Jlemoncmpayuu

OTHOCHTENHLHOCTS MEXaHHIECKOTO ABHKCHUS. BUIbI
MEXaHMYECKOTO JIBIKeHUs. IHEpTHOCTE TelL.
3aBHCHUMOCTh YCKOPEHHS TeMa OT €70 MACChI U CHUIBL,
JeiicTByIoINeH Ha Teno. PaBeHCTBO 1
IPOTHBOIIONIOKHOCTS HAIIPABIICHHS CUII ICUCTBHA U
MIPOTHBOEHCTBHSL.

HesecoMocTh. PeakTUBHOE IBUKEHHE, MOJIENb PAKETHI.
V3MeHeHre SHEPTUH IIPH COBEPIICHHUH PabOTEL

Y, T,P

OcHOBBI
MOJIEKYJISIPHOR
GU3UKH U
TEPMOIUHAMUKH

MounekysipHas u3nKa. ATOMUCTHIECKAT TCOPHUSI
crpoenwus BemecTsa. HabmroneHus 1 OTIBITEI,
IOATBEPIKTAFOINUE ATOMHO-MOJIEKYJISIPHOS CTPOCHHE
BemmecTBa. Macchl B pasMephl MOJIEKYIL. TemnoBoe
TIBUKECHYE YACTHIL BEIECTBA. bpOyHOBCKOE ABHXECHHE.
UneanpHeli ra3. TeMmepaTrypa Kak Mepa CpefHen
KAHETHYECKOM SHEPTHH YacTHUIl. Y paBHEHHE COCTOSHUS
UIeaIbHOTO rasza. Mojenb XuAKocTh. IIoBEpXHOCTHOE
HATSDKEHME U cMaduBaHue. KpucTaumyeckue u
aMop(HBIE BEIIECTBA.

TepmonuaaMuka. BHyTpenHss sHeprus. Pabora u

v, T
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TEIIO0TIa4a KaK CocoObl N3MEHEHHs] BHYTPEHHEHR
suepruu. [lepBhIii 3aK0H TEPMOIMHAMUKY. TeIoBbIe
MAIIIMHEI H UX TPAMEHEHHUE.

Jlemoncmpayuu

JIpmxenue GpoyHOBCKUX dacTHll. [luddys3us.

SIBNIEHHS TOBEPXHOCTHOTO HATSIKEHUSA W CMaYHBaHMS.
Kpucramiel, aMopdHBIE BEINECTBA,
KHJIKOKPUCTAJTHYECKHE Tela. VI3MeHeHre BHYyTPEHHEH
SHEPTUH TeJI IPU COBEPIIEHUH paboTHL.

OCHOBEI
SJIEKTPOAUHAMH
KH

DnexTpocTaruka. B3auMoneicTBre 3apsHKEHHBIX TEI.
DeKTpUIECKU 3apsi. 3aKOH COXPaHEHUS
3IIEKTPHYECKOro 3apsiaa. 3akoH Kyiona.
DekTpocTaTHdecKoe Ioje, Er0 OCHOBHEIE
XapaKTEPUCTHUKHU M CBA3b MEXIYy HUMH.

IMocTosHHEIA TOK. IIOCTOSIHHBIHA 3JIEKTPAYECKHHI TOK.
Cuia ToKa, HallpsDKEHHUE, JIIEKTPUYIECKOE
compoTuBieHre. 3akoH OMa JUii yJacTKa
DJIEKTPHYECKOH IIETIH.

MaruuTtHoe mojie. MarHuTHOE I10JI€ ¥ €70 OCHOBHEIE
XapakTepucTHKH. JleficTBHE MarHUTHOTO IOJIS Ha
IPOBOJIHAK C TOKOM. 3aKOH AMIepa.
DIeKTPOIBUTATENE. SIBICHUE 3TIEKTPOMATHUTHON
HHIYKIUH.

Jlemoncmpayuu

Onexrpusanuys Tel. BzauMoencTBre 3apsDKCHHBIX TEIL
HarpeBanue IpoBOIHUKOB ¢ ToKOM. OmEIT JpcTesa.
BzauMoeliicTBIe IIPOBOTHUKOB ¢ TOKOM. JlelicTBHE
MAarHATHOTO II0JII Ha TPOBOAHUK ¢ TokoM. Pabora
SIIEKTPOJBHUTATEII. SIBIICHHE 3JIEKTPOMArHUTHOM

WHTyKITAH.

Konebannsa u
BOJIHEI

Mexanmndaecke Kojebanus u Bomabl. CBOOOIHEIE
kosebanus. Ilepro, 9acToTa U aMILTUTY/a KOJIeOaHuH.
apmonmdeckre Konebanus. Mexanudeckue BOJIHEI M HX
BHIBL. 3BYKOBBIC BOJIHEL Y JIbTPa3BYKOBBIC BOJIHBIL.
VIIBTpa3ByK U €r0 UCIIONB30BaHKE B MEIUIMHE U
TEXHHUKE.

DIIeKTPOMATHATHEIE KOJeOaHns X BOMHEL CBOGOIHbIC
sIeKTpoMaruuTHbIE Konebanus. KonebarenbHbrit
KOHTYD. DJIEKTPOMAarHUTHOE HOIE. DJIEKTPOMArHUTHBIE
BOJIHEL CKOpPOCTH 3JIEKTPOMArHUTHEIX BOJIH.

CBeTOBbIE BOIHEL Pa3BUTHE MPECTABICHUAMN O IIPUPOLIE
cBeTa. 3aKOHEI OTPAKESHUS U IPEIOMIIEHHS CBETA.
JInuzel. @opMyiia TOHKOH JIMH3EL

Jlemoncmpayuu

Kosebanus MaTeMaTHIeCKOr0 U NPYXUHHOTO
MasTHUKOB.

Pa6ora anexrporeneparopa. M3myuenue u mpueMm
5IEKTPOMArHUTHBIX BOJH. Pamuocesass. PasnoxeHue
Georo cBeTa B CIeKTp. MHTephepeHnns 1 1u(paKaus
cBeTa.

OTpakenue u mpeoMiIeHue ceeta. ONTHIeCKHe
pHOOPEL.

¥, T, P

DeMeHTEl

KRrauToBEIE cBOMCTBA cBeTa. KBaHTOBAs THIIOTE3a
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KBaHTOBOU
(11071637097

[Tnanka. @orosnekTpudecKuid 3QHexT.

@usnka aroma. Mogenmu cTpoeHns aToma. OIbIT
Pezepdopra.

dusuKa aTOMHOTO SApa U JIEMEHTAPHBIX YaCTHII.
CocTas U CTpOSHHUE aTOMHOTO Apa. PagroakTHBHOCTE.
PagnoakTUBHBIC H3TYUeHUS U UX BO3/JECHCTBHE Ha
JKHBBIC OPTaHU3MBL

Jemoncmpayuu

dotoadhdext. PoTosrnemenT. Msmydenne nasepa.
JInneiyaThle CIIEKTPEI PA3IMYHbIX BEIECTB.
CyeT4rK HOHU3UPYIOIUX U3IIyICHUH.

Bcenennas u ee
3BOJIIOIHIS

Crpoerue u pazpuTe Beenennoii. Mozens
pacmmpsoineiica BeenenHo.

ITpoucxoxnenne Comaednoit cucremsl. CoBpeMeHHas
¢busngeckas KapTHHA MUpPa.

Y. P

XUMMSL

Brenenue

XuMudeckas KapTUHA MUpa Kak COCTaBHAasd 4acTh
€CTECTBEHHO-HAYYHOU KapTHHEI MUpa. Polb XuMuu B
JKM3HH COBPEMEHHOTO O0IIECTBA.

[TprMeHeHre TOCTHKEHIM COBPEMEHHON XHUMHUH B
r'yMaHUTapHOMU chepe AesTeIFHOCTH 00IecTBa.
XuMHrUecKoe cofiepKaHne yueOHOH AUCITUIIAHEL
«EcTecTBO3HAHHUE ) IPH OCBOCHUH CIIENMAILHOCTER
CIIO comuaIbHO-3KOHOMHYECKOI0 U TYMaHHTapHOTO
npoduiei mpodeccuoHaTbHOro 06pa3soBaHusl.

v, T

O06mast 1 HeoOpraHu4ecKas XUMHs

OcHOBHEIE
HOHATHS U
3aKOHBI XAMHAH

Ipemmer xumun. BemecTtBo. AToM. Monekyia.
XUMHUYECKHH SIeMEHT U (POPMBI €r0 CYIIECTBOBAHUS.
ITpocThie U CIOXKHBIE BEIIECTRA.

OTpaxkeHHue XUMHUECKHX CIOKETOB B IPOU3BEICHUAX
XyI0’KECTBCHHOM JINTEPATYPEI ¥ HCKYCCTBA.
Jlemoncmpayuu

HaGop Moemneit aToMOB U MOJIeKyII. MsMepenue
BemecTBa. OCHOBHBIC 3aKOHBI XUMUH. Macca aToMOB H
MOJIEKYJL.

OTHOCHTENbHBIC AaTOMHAS U MOJIEKYJIIpHAS MacCBL
KommgectBo BemecTBa. [locTosHEAs ABOTaspo.
Monsapras macca. 3akoH ABoraapo. MomspHbIH 00heM
ra3os.

KonndecTBeHHBIE H3MEHEHMS B XMMHUH KaK YaCTHBIH

CJ'IY‘-IB.fI 3aKOHOB II€pEX0a KOJTMIECTBCHHBIX H3MCHEHHUH

B kKadecTBeHHbIe. M. B. JIOoMOHOCOB — «II€PBEIiA
PYCCKHH YHUBEPCHUTETY.
WinmocTpalvy 3aK0HA COXpaHEHMs MacChl BEIECTBA.

10

[Tepuonmgeckuii
3aKOH U
[Tepuonuaeckas
cucTeMa
XAMHAYECKHUX
sieMeHToB /.
. Menneneea

Orxpertue Ilepuoanaeckoro 3akona. [lepuommaeckas
crcTeMa xuMudeckux sieMentoB J1. M. Menneneesa.
3nauenwe [lepuoauaeckoro 3axoHa u [leproguaeckoi
crcTeMBbl xumMuueckux diaeMenToB . V1. Merzneneesa
JUIS pa3BUTHS HAYKW W IIOHMMAHMS XAMUIECKOH
KapTUHBI MUDA.

J1. 1. Menzernees 06 06pa3oBaHAU U TOCYIapCTBCHHOU
ITOJTUTHKE.

Jlemoncmpayus

YV, T,P
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Pasmunsre opmel [leproguaeckoil cHCTEMBI
xuMugeckux 3nmeMentoB [ M. Menpeneesa.

11

Crpoenne
BEIECTBA

KoBasneHnTHas cBsI3b: HENOIApHAI U moJisipHasd. Monnas
cBs3b. KaTHOHEI ¥ aHHOHBL. MeTammndecKkas CBI3b.
Bonoponnas cBs3b.

Jlemoncmpayus

OG6pasIfsl BEMIECTB M MaTEPHUAIOB C Pa3IHYHBIMH THIIAMHA
XUMHYECKOH CBS3U.

v, T

12

Bopa. PactBops!

13

XuMuueckue
peakuuu

Bona B mpupoze, OBITY, TEXHUKE H Ha IIPOU3BOJICTBE.
duznueckre ¥ XUMIYCCKHE CBOXCTBA BOJBL.
OmpecHenune BOJIBL. ArperaTHsle COCTOSHHA BOIBI H €¢
TIEPeXObl U3 OJHOI'O arperaTHoro COCTOSHHS B PYyTOe.
Llemoncmpayuu

du3HYecKre CBOMCTBA BOJBL: IIOBEPXHOCTHOE
HATSOKEHHE, CMaulBaHUE., XHUMHUYECKHAE PEaKIIUH.
[TorsaTHE 0 XUMHAYECKON peakyuy. THUIIBI XUMUYECKHUX
peaxmuii. CKOPOCTh peakiuy U GaKTOpEL, OT KOTOPEIX
OHa 3aBHCHT.

X¥MMHUECKHE PEeaKIUU ¢ BEIIEIEHUEM TEMIOTHL

14

Knaccudukanus
HEOpraHUYECKH

X COCITMHEHUH 1
HX CBOHCTBA

15

Meramisl 1
HEMETAILIEI

Knaccudukaryst HeOpraHU4eCKIX COENUHEHNH U HX
cBoiicTBa. OKCHIBL, KACIIOTHI, OCHOBAHMS, COJIH.
ITonsarue o ruapomse coseit. Cpena BOIHBIX paCTBOPOB
cOJIel: Kucas, HeWTpaiibHasl, Imeno4Has. Bogopo b
mokazarenb pH pactBopa.

Mertamnsl. O6mue pu3ndeckre 1 XUMUYECKHE CBOMCTBA
METaJlJIOB.

Hemetammer. O61mas XapaKTepHCTHKA INIaBHEIX
MOATrPYII HEMETAILIOB Ha IPUMEPE T'aJI0T€HOB.
Baxneiiimue coOeTUHEHNS METAJUIOB M HEMETAILIIOB B
TIPUPOIE U XO3AHUCTBEHHOM NEATECITPHOCTH YEIOBEKA.
MeTaIsl ¥ CIUIaBhI KaK XyJ0KECTBEHHEIM MaTepHall.
CoenuHeHHs METAJUIOB KaK COCTaBHAs 4acTh CPEICTB
n300pasuTenpHOro HeKyceTBa. HemeTamsr # ux
COEIMHEHHS KaK COCTaBHAsA 4acTh CPEJCTB
H300pa3uTEIBHOIO HCKYCCTBA.

Llemoncmpayuu

BrauMozelicTBHE METAUIOB ¢ HeMeTaUIaMH (IIMHKA C
cepoit, aTFOMHUHUS ¢ HOZOM), PaCTBOPAMHU KHUCIIOT U
meno4eH.

[openue MeTaUIOB (IIMHKA, XKEJe3a, MarHus) B
KHCIIOPOJE.

BzammMoeiicTBre a30THOM B KOHIIEHTPAPOBAHHON
CEPHOM KHCJIOT C MebI0. BOCCTaHOBHUTETBHBIE CBOUCTBA
METaJIJIOB.

vV, T

v, T,P

2 cemecmp

XNMMUsI

Opranu4eckasi XHMHS

16

OCHOBHEIC
MIOHATHUSA
OpraHu9IeCcKOM
XUMHUH U TEOPHL
CTPOEHHUS

OCHOBHBIE IIOJIOKCHEA TEOPHH CTPOCHHA OPraHHIeCKHUX
coequHennii. MHOT0OOpasue OpraHuIeCKux
coeauHeHHi. IToHATHE H30MEPHH. Y TIIEBOAOPOIBL.
[IpenenbHbIE W HEIPeeNbHEIE YTIEBOJOPOIBL. PeaKiis
nomuMepu3anyd. [IpupoaHble HCTOYHUKA

18




OPTaHWYEeCKUX | YTJIEBOAOPOIOB. YTIEBOJOPOIBI KaK OCHOBA
COETMHEHUHA MEXIYHAPOIHOTO COTPYAHUYECTBA U BAKHEHUIITAM
17 | Yruesomopomsl | uerounuk Gopmupopanus Orovkera PO. Y, T,P
1 UX Kucnopozaconepsxamyie OpraHiyecKUe BEIecTBa.
IIPUPOTHEIE IIpencTaBuTeNH KUCIOPOACOAEPKAMUX OPTaHAIECKIX
HACTOUHUKH COEIVHEHHM: METHIIOBBIN U STHIOBBIA CIIMPTEL,
18 | Kucmopozacozep | MIHIEPHH, YKCYCHAs KHCIOTA. JKupsl Kak CI0KHEBIE V,T,P
Karmue B(prBI.
OpraHu9IecKue AJIKOTOJIM3M H €r0 OTPaKEHHE B IIPOU3BEIEHUAX
COEIMHEHMS XyJI0)KECTBEHHOU JINTEPATY Bl ¥ H300pa3UTEILHOIO
19 | Azotcomepxkamy | HCKyCCTBA. Y, T,P
He VIIeBoABL: TITF0OK03a, KpaxmMal, [eJUIoI03a.
OpraHWYECKHE A3oTcomepiKaniyue OpraHiIecKie COeIUHEHN. AMUHEIL,
COEMMHEHNUS aMPHOKHUCIIOTEL, Oenku. CTpoeHre i OromorndecKas
¢byHKIIHSA OEIKOB.
Lemoncmpayuu
[oxyueHre STHUIICHA U €r0 B3aUMOJICHCTBHE C
PacTBOPOM TIepMaHTaHaTa KaJlia, OpOMHOM BOJIOH.
KauecTBeHHas peakius Ha MULEpHH. [[BETHEIE peaKiTny
OeNKOB.
[TnacTMaccsl 1 BojlokHa. [loHsATHE 0 IIIacTMaccax u
XIMHYECKUX BOJIOKHaX. HaTypalbHbIe, CHHTETHYECKHE H
HCKYCCTBEHHEIE BOJIOKHA. [[puMeHeHHe TIOTMMEPOB B
NPHUKJIAIHOM ¥ KJIaCCHUECKOM H300pa3sUTeIbHOM
HCKYCCTBE.
Paspumele BUIBI IIIACTMACC U BOJIOKOH.
Xumus ¥ KU3Hb
20 | XuMmus u X7MUs B OPTaHU3M YejloBeKa. XuMudeckne 31IeMenTel B | Y, T, P
OpraHu3M opraum3Me genoBeka. OpranudecKue u HEOpraHMIeCKUe
geJI0BEeKa BemecTBa. OCHOBHBIE XXH3HEHHO HEOOXOAUMBIE
21 | Xumus B 66Ty | COSAUHEHMs: OENKH, YTIICBOIBL, XKUPBL, BUTAMUHBIL. Y, T,P
VI1eBoABl — ITIaBHBIA UCTOYHUK SHEPTUH OpraHu3Ma.
Poits XHpOB B OpraHu3Me. X0IeCTEPUH U €r0 POJIb B
3[I0pOBbe YeoBeKa. MUHEpaIbHEIE BEMIECTBA B
IPOIYKTaX MATAHUS, IHUIIEBEIE JOOaBKH.
COanaHcupoBaHHOE IUTAHHE.
Bona. KagecTBo BOibI. MoOromuye U YACTSIINE CPEIICTBA.
IIpaBuia Ge30macHo# paboTHI CO CPEACTBAMHU OBITOBOM
XUMHH. POIIb XMMUYECKUX HIIEMEHTOB B XKHU3HH
pactenuii. Y 1o0peHus. XMMHYECKHE CPENICTBA
3aIIUTHl PACTCHUM.
BHNOJIOI'UA
22 | bruonorus- XuBas npuposa Kak 0OBEKT U3ydeHHs OHOJIOTHH. v, T
COBOKYITHOCTh MeTo Bl HCCIIeIOBAHUS JKUBOM IPUPOILI B OHOJIOTHH.
HayK O KHUBOH Ompenenenue XU3HY (C IIPUBICYCHAEM MaTeprala u3
MIPHUPOIE. pa3menoB GU3UKA
Meronsl ¥ XMMHUH). Y POBHH OpPraHU3alliy KHA3HH.
HAYYHOTO Jlemoncmpayuu
ITO3HAHUS B YpoBHE OpraHU3aLUH KU3HH.
OHOJIOTHH MeTo B! I03HAHUS )KABOX IIPUPOJEL
23 | Knerka Hcropust uzydeHus KIeTKd. OCHOBHEIE IOJIOKEHAS Y, T,P

KJIeTOo49HOM Teopuu. KieTka — CTpyKTypHO-
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yHKIHOHATbHAS (37€EMEHTapHAas) eIMHALA KU3HH.
Crpoenue KiIeTKH. IIpoKapuOTHI # 9yKapHOTHl —
HU3IIUE U BBICIIHME KJIETOYHBIC OpraHu3Mbl. OCHOBHEIE
CTPYKTYpHBIE KOMIIOHEHTEI KJIETKH 9YKapHOT.
Kirerounoe s1po.

DyHKUHS sSpa: XpaHEHHE, BOCIPOU3BEICHIE U
nepeaya HacaeICTBEHHOM HHQOPMAIMH, PETY I
XMMHYECKOH akTUBHOCTH KiIeTkd. CTpyKTypa 1
GyHKIHE XPOMOCOM. AYTOCOMEI H IIOJIOBBIC
XpOMOCOMBL. BHOIOrHYecKoe 3HAYEHHE XUMUAIECKIX
aneMeHTOB. Heopranmdeckue BeIecTBa B COCTaBe
KJIETKH. POJIB BOJBI KaK PACTBOPHTEIL ¥ OCHOBHOTO
KOMIIOHEHTA BHYTPEHHEH Cpe/ibl OpraHUu3MOB. Y TJICBOJIBI
¥ UIHIE B Kietke. CTpyKTypa 1 OHOIOrHYIeCKHe
¢yuxmun 6enkoB. CTpoeHre HYKICOTHIOB U CTPYKTypa
nomuaykteotuaubx reneit JHK u PHK, AT®.
Bupycer u 6axrepuodarn. Hexnerognoe cTpoeHHe,
AKU3HEHHBIA IFKJI B €70 3aBUCUMOCTD OT KJIIETOYHBIX
dopM xu3Hu. BUPyCEl — BO30YIUTENHM HHOEKIMOHHEIX
3aboseBanuii; moHsTHE 00 OHKOBHpYycax. Bupyc
uMMyHoeduuTa genoseka (BIIY). [Ipopunakrika
BUY-nrdexnnn.

Llemoncmpayuu

Crpoerne MoyeKybl 6enka. Ctpoerne Monexydst JIHK.
Crpoenue xieTku. CTpoeHHe KIETOK IPOKAPHOT K
sykapuoT. CTpoeHHE BUpycCa.

24

Oprasusm

Opranusm — equHOE I1enoe. Muroroobpasue
OpraHU3MOB.

OG6MeH BemecTBOM H DHEPIuei ¢ OKpysKaromeh cperon
KaK Heo0XOIHMO€ YCIOBUE CYIIECTBOBAHUS JKHBBIX
CHCTEM.

CriocoOGHOCTE K CAaMOBOCIIPOU3BEICHUIO — OJTHA U3
OCHOBHBIX 0COOEHHOCTEH KHUBBIX OPraHU3MOB. Jlenenue
KJIETKH — OCHOBA POCTAa, Pa3sBUTHA U Pa3MHOXKCHHUSL
oprauu3MoB. Becrionoe pasmuoxenune. [lonoBon
IpOIECC U TOJI0BOE pa3MHOkeHHE. OIIONOTBOPEHHE,
ero 6uonorudeckoe 3Hagenue. [lorsarue 06
HHIUBUIYAILHOM (OHTOTEHE3), SMOPHOHAIIBHOM
(oMOpuoreHe3) U MOCTIMOPHOHATIEHOM Pa3BUTHH.
WHIMBALYATEHOE PA3BUTHE YENIOBEKA M €T0 BO3MOXKHEIE
mapymreHus. OOImuye npencTaBIeHus 0
HACJIEJCTBEHHOCTH W H3MEHUYMBOCTH. | eHeTHIeCKas
TEPMUHOJIOTHS ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH
HacnenoBanusa. HacnenoBaHue IPU3HAKOB Y YCIOBEKA.
[Monosele xpoMocoMbl. CLEIIEHHOE C TOTIOM
HacyenoBanre. HacnencTBeHHBIe O0NIE3HU YeIOBEKa, UX
npuarHEl ¥ npodrnakThka. CoBpeMeHHEIE
IpEICTABIICHAS O TeHE ¥ TeHoMe. [ eHeTHIecKue
3aKOHOMEpHOCTH H3MeH4rBOCTH. Kitaccupukanus popm
H3MEHYHBOCTH.

BIHsHHE MyTareHOB Ha OpraHH3M denoBeka. [Ipeqmer,
3a/1aud ¥ METOJBI CeTIeKITH. | eHeTHIECKIe
3aKoHOMepHOCTH cenekimn. Yuenue H. V1. BaBuiosa o

vV, T,P

20




IIEHTpaX MHOT000pa3ysl U IMPOUCXOXKIEHHA KYIbTYPHBIX
pacTeHuid. bBHOTEXHOIOrHsA, €€ NOCTHIKEHHUS,
[IEPCIIEKTHUBEI PA3BUTH.

Jlemoncmpayuu

OOMeH BEIeCTB U MIPEBPAIEHUI SJHEPIUH B KIIETKE.
Jlenenwe KiaeTka (MATO3, Meii03). Croco6s!I 6econoro
pasMHOXXeHUs. OIIIOZOTBOPEHHUE Y PACTEHHM 1
XKHUBOTHBIX.

WHpuBrAyaIbHOE Pa3BUTHE OpraHU3Ma.
HacnencrBennbie 00Ne3HN YeloBeKa. Bimsanue
AJIKOTOJIN3Ma, HAPKOMAHUH, KypeHHS Ha
HaCJIeICTBEHHOCTh. MyTaruu. MomuduKauoHHas
H3MEHYHMBOCTE. [[eHTpBI MEHOTO0OPA3UA U
IIPOUCXOXKACHIS Ky IbTYPHBIX PACTEHHH.
HckyccrBennblii ot6op. Mcecnenosanus B 0671acTH
OMOTEXHOJIOTHH.

25

Bun

DBOJIONHOHHAS TEOPUS ¥ €€ POIb B POPMUPOBAHUK
COBPEMEHHOM eCTECTBEHHO-HAYYHONW KapTHHEI MADA.
Bun, ero xputepud. [lomymndamus Kak CTpYKTypHAsS
eIMHHUIA BHIa ¥ 5BooIMH. CHHTETHYECKAs TEOpUs
sposmonun (CTD). JIBUxKyIue CHIIBI SBOJIIOIMH B
cootBeTcTBHM ¢ CTO.

Pesynbrarst sBomonud. CoxpaHeHne MEOr0o0pasus
BHJIOB KaK OCHOBA YCTOMYIHUBOTO Pa3BUTHA OHOCHEPEL
[TpuynHbI BEIMUPAHUS BUIOB. BHOIOTHYECKHH IIporpece
¥ OHOJIOTHYECKHH perpecc. [ MImoTe3bl IPOUCXOXKICHHS
KU3HHA. Y CI0XKHEHHE XUBBIX OPraHN3MOB Ha 3eMIIE B
IPOIIECCE 3BOIIONKH. AHTPOIIOTEHES H €T0
3aKOHOMEPHOCTH. J[0Ka3aTeIbCTBA POICTBA YEIOBEKaA C
MJIEKOIIUTAIOITAMHE XKHBOTHBIMU. DKOJIOTHYECKHE
(axTOphI aHTPOIIOTCHE3A: YCIOKHEHHE IOy ISITHOHHON
CTPYKTYPHI BUZIa, H3TOTOBIICHUE OPYIHUiA TPyIa, IEPEXO]
oT

PaCTHUTENHFHOTO K CMENIaHHOMY THITY THTaHHUS,
HCIIONB30Banue orHs. [1osBIeHRE MBICITUTEIBHOR
JIESTENLHOCTH U WICHOPA3AEeIbHOM PEYH.
ITporcxoxaeHue YEIOBEYECKUX Pac.

Jlemoncmpayuu

Kputepun Buza. Ilomysanus — CTpyKTypHas eAWHUAIA
BUJIA, €MHHIIA SBOTIONMH. JIBYKYIIHE CHIIBI SBOJTFOIIHH.
BO3HUKHOBEHHE ¥ MHOr000Opasue MPUCIOCOOIeHAH y
opranu3MoB. Pekue u ucuesaromue BUIBL [(BIKyIIye
cuisl aaTpororenesa. [Iponcxoxaenne 4eoBeKa u
YeJIOBEUECKHX pac.

Y, T,P

26

DKOCHUCTEMBI

IIpenMeT ¥ 33129 SKOJIOTHH: ydeHHE 00 KOOI HISCKHX
dakTopax, yaeHHE 0 COOOIIECTBAX OPraHU3MOB, YICHHE
o0 6uocdepe. Dxonorudeckue GaKTOpel, 0COOEHHOCTH HX
BO3ACHCTBH. DKOJOTHUECKAs XapaKTEPUCTHKA BUIA.
ITousTHE 00 DKOJIOTHYSCKUX cucTeMax. Lleny muTaHusd,
Tpoduueckue ypoBHU. BHOTeoneHo03 KaK 9KocHcTeMa.
Brochepa — robanbHas sKkocucTeMa. Yuenue B. .
Beprackoro o 6uochepe. Pojb )XUBBIX OpPraHU3MOB B
6uochepe. bromacca. bronornyeckuii KpyroBopor (Ha

Y, T,P
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HmpUMepe KpyroBopoTa yriepoza). OCHOBHbIE
HaIpaBlieHus Bo3efcTBIS YenoBeKa Ha 6uochepy.
Tpanchopmarys eCTECTBEHHBIX SKOJIOIHIECKAX CHCTEM.
Oco6eHHOCTH arpo3KOCUCTEM (arpoIieHO30B).
Jemoucmpayuu

Dxonornyeckue HaxTOPsI U MX BIUSHIE Ha OPraHU3MEL
Me>XBHIOBEIE OTHOIIECHHUS: IAPa3UTU3M, XUIIHUIECTBO,
KOHKYPEHITUs, CHMOM03. SIpyCHOCTh paCTUTEIBHOIO
coobmecra. KpyroBopot yritepona B 6uochepe.
3anoBeIHIKHA W 3aKa3HUKU Poccuu.

[puveuanue: T — TectupoBanue, P — manmcanme pedepara, ¥ — yerablii ompoc, KP —
KOHTpPOJIGHAs! paboTa

2.4.2. 3aHATHA CEMHHAPCKOI'0 THIIA

Ne dopma
pa3 | Haumenosanwue TEKYIIETOo
Conepxanue paszneia
JIeNl | pa3fenoB U TeM KOHTPOJIS
a
1 2 3 4
1 cemecmp
OU3UKA
1 | Mexanmka KunemaTuka. Mexanudeckoe Asmxerue. Cucrema vV, T,P

orcuera. Tpaekropus apmxerus. [IyTs. Ilepememmenne.
PaBHOMEpHOE TpsiMOJIMHEHHOE JBHKEHHE. CKOPOCTS.
OTHOCHTENBEHOCTE MEXaHHIECKOTO JBIDKEHHUS. 3aKOH
croxenus ckopocteit. CpeHss CKOpOCTh IIPH
HepPaBHOMEPHOM JIBIDKEHHMH. MIHOBEHHAS CKOPOCTE.
PaBHOYCKOpPEHHOE MIPSIMOIMHENHOE IBHKEHHUE.
VYckopenne. CB0O0IHOE IIaIEHUE TEIL.

Junamuka. Macca 1 cuina. BzauMoneicTsue Tei.
3akonsl AuHamMuky. CHITEL B IpHpoze. 3aKOH
BCEMHPHOTO TATOTECHHS.

3aKOHEI COXPAHEHUs B MexaHuKe. VIMITyibe Tena. 3aKoH
COXpaHEeHHs UMITyJIbca. PeakTHBHOE NBIIKCHHUE.
Mexannueckas padoTta. MomuocTs. Mexanudeckas
sueprust. Kunerndeckas sHeprus. Kunerndeckas
sHeprus 1 padota. [loTennuanbHas SHSPTH B
IPAaBUTAIMOHHOM II0JI€. 3aKOH COXPaHEHHS TOJHOH
MEXaHUYIECKOH JHEPTHH.

Jlemoncmpayuu

OTHOCHTEJIEHOCTh MEXaHHYECKOTO IBIKECHHUA. BrIbl
MEXaHHYECKOTO JIBIKEHUS. MIHEPTHOCTE TEI.
3aBHCHUMOCTH YCKOPEHHSI TeJIa OT €70 MACChI U CHIIBL,
nelicTByromei Ha Teno. PaBeHCTBO
IPOTHBOIONIOXXHOCT HAIIPABIICHHUS CHJT ICUCTBHA 1
MIPOTHUBOJEHCTBHSL.

HesecomocTs. PeakTHBHOE IBUKEHHE, MOJIEIE PAKETHL
VI3MeHeHHEe SHEPTHH [TPY COBEPIIEHUH pabOTEL

2 | OcHOBHI MonekynspHas pusrka. ATOMACTHIECKAT TEOPUSI vV, T
MOJIEKYJIIpHOH | CTpOEHHS BeImecTBa. HabroneHnst 1 OTIBITEL,
bu3uKy 1 HOJATBEPKIAIOIINE aTOMHO-MOJIEKYIAPHOE CTPOCHHUE

TepMOIMHAMIEKHY | BelecTBa. Macchl B pasMepsl MosieKyiL. TemnoBoe
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JBH)KEHHE YaCTHI BelecTBa. BpoyHOBCKOE IBHKCHHE.
Wneansusnii ra3. TemepaTypa Kak Mepa CpefqHen
KMHETHYECKOH SHEPTUHU YaCTHIl. Y PAaBHEHHE COCTOSHHUS
AEaNBHOro ra3a. Mojenb xXuakocTy. [loBepxHOCTHOE
HaTsDKeHHe ¥ cMaunBaHue. Kpuctaumgeckue u
amMop(HEIE BEIIECTBA.

Tepmonunamuka. BEyTperHss sueprus. Pabora u
TEIIO0TAada KaKk CIocoObI M3MEHEHNSI BHYTPEHHEH
sHeprun. [lepBerii 3aK0H TepMOJUHAMUKH. TEIIOBEIC
MAIHHBI ¥ UX TPAMEHEHHE.

JHemoncmpayuu

JIprxenne 6poyHOBCKHX vacTuIl. Juddy3us.

SIBIIEHHS TTOBEPXHOCTHOTO HATSDKCHUSA U CMaUHBaHUA.
KpucTasmisl, aMopQHbIE BeIecTBa,
KHIKOKPUCTAUTHIECKHE Tena. V3MeHeHne BHyTpEHHEH
SHEPrHUHU TeJ IPY COBEPIICHUH PabOTHL.

OCHOBEI
DIIEKTPOAMHAMHU
KU

OnexTpocTaThKa. B3auMonencTBre 3apsSKECHHBIX TETI.
DJeKTpuUecKuit 3apas. 3aKOH COXPaHEHUS
sIeKTpUIeckoro 3apsaa. 3akoH Kyona.
DIeKTPOCTaTUIECKOE 10JIE, ET0 OCHOBHEIE
XapaKTEPUCTUKU U CBSI3b MEKIY HAMHU.

ITocTossHHEBIA TOK. [IOCTOSIHHBIN 3IIEKTPUYECKUH TOK.
Cuia ToKa, HalpsKEHHE, JIIEKTPHIECKOe
comporuBieHne. 3akoH OMa 1 y9acTKa
3JIEKTPHUIECKOH LIETIH.

MaruuTtHOe mosie. MarHWTHOE 1I0JIe ¥ €70 OCHOBHEIE
XapaKTepUCTUKH. [leicTBHE MAarHUTHOI'O II0JIs Ha
IIPOBOJTHHK C TOKOM. 3aKOH AMIIEpa.
DJeKTpoABUTATENb. SIBICHUE JNEKTPOMArHUTHOX
HHIYKIIAN.

Jlemoncmpayuu

OnexTpuzanus Tel. B3auMonencTBre 3apHKCHHBIX TEIL.
HarpeBanue MpOBOAHUKOB ¢ TokoM. OmeIT OpcTena.
BsaumMoelicTBHe IPOBOTHUKOB C TOKOM. JleicTBHE
MarHHTHOTIO II0JI Ha TPOBOIHUK ¢ TOKOM. PaboTa
DIIEKTPOABUTATENS. SIBIEHHE 3IEKTPOMArHUTHOM

WHTKITAH.

Y, T

Konebauns n
BOJIHBI

Mexanuueckue Konebanus u BonHbl. CBOOOAHBIE
xonebanus. [lepro, yacToTa M aMIUIUTyJa KOJIeOaH M.
apmonmueckue KoneOanus. MexaHu4ecKue BOJIHBI U UX
BH/IBL. 3BYKOBBIC BOJTHEL Y JIBTPa3ByKOBEIE BOJIHEL
VIBTpa3ByK H €ro UCIOIb30BaHUE B MENUIIMHE U
TEXHHUKE.

DIeKTpOMarHuTHBIE KoteOanus i BonHbL. CBOOOAHEIE
sIeKTpoMaruuTHEIE Konebanus. KonebaTenpHbIi
KOHTYP. DIEKTPOMAarHUTHOE TOJIE. DNEKTPOMArHATHEIC
BoNHEL CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH.

CBeToBEBIE BONHEL Pa3BuTHE IpeACcTaBIeHUH O IPUPOIE
cBeTa. 3aKOHBI OTPaKEHUS U IIPEIIOMIIEHHS CBETA.
JInnzer. @opMyna TOHKOH JIMH3EL

Jemoncmpayuu

Konebanms MaTeMaTHYeCcKOT0 B IPYXHUHHOI'O
MasTHHKOB.

Y, T,P
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PaboTa snmekTporeseparopa. Msmydenue u npueM
SIEKTPOMATHUTHBIX BOJH. Pamuocssass. Pasnoxenue
6eoro cBera B crekTp. MuTepdepeHIus 1 Audpakuus
CBeTa.

OrtpakeHre U IpesloMIeHHe cBeTa. ONTHIECKHe
puOOPEL.

DJIeMeHThI
KBaHTOBOH
[11)76632 0951

KBanToBkIe cBOlicTBa cBeTa. KBaHTOBas THIIOTE3a
[Tnarka. @oTosekTpruecKuil 3P dexT.

®u3uka atoma. Mogenu ctpoerus aroMa. OmbIT
Pesepdopna.

Ou3uKa aTOMHOTO S/Ipa U 3JIEMEHTAPHBIX YaCcTHII.
Cocras ¥ CTPOCHHE aTOMHOTO sipa. PannoakTHBHOCTE.
PamuoakTHBHEBIE H3TYUEHUS M UX BO3JEHCTBHE HA
JKUBBIE OpPTaHU3MBL.

Lemoncmpayuu

®orosdpdext. DoroanemenT. Mzmydenue nasepa.
JInHeWyaTEle CIIEKTPHI Pa3IMIHBIX BEIIECTB.
CueTyrK HOHU3UPYIOINX U3IIydeHHH.

v, T

Bceenennas a ee
SBOJFOLUA

Crpoenue u pazsutue Beenennoi. Monenb
pacmupsroIneics BeeneHHoM.

ITpoucxoxnerne Conaednoi cucremsl. CoBpeMeHHasT
(bu3nueckas KapTHHA MHpa.

Y, T, P

2 cemecmp

XUMMUSA

O0mas 1 HeopraHu4ecKas XHMHS

OcHOBHEIE
IOHATHA U
3aKOHBI XUMHH

ITpemmer xumun. Bemecto. Atom. Momnekya.
XUMHYECKHHA 27EMEHT B QOPMBI €T0 CYIIECTBOBAHMS.
[TpocThle U CIOXKHBIE BELIECTRA.

OTpakeHHe XUMHYECKUX CIOKETOB B IPOU3BEICHIIX
Xy/I0’KECTBCHHOH JINTEPATyPEI K HCKYCCTBA.
Jlemoncmpayuu

HaGop Mojeneit aToMOB U MOJIEKYIL. Mi3Meperue
BemecTBa. OCHOBHBIE 3aKOHBI XUMHUHU. Macca aToMOB 1
MOJIEKYIL.

OTHOCHTENLHBIC aTOMHAs ¥ MOJIEKYJLIpHAs MACCHL
Kommuectso BemectBa. [locTosHHas ABOraapo.
Monspras Macca. 3akoH ABoragpo. MonapHE 06beM
ra3oB.

KonmuecTBEHHELIE H3MEHEHHS B XUMHHU KaK YaCTHEIH
CITydaii 3aKOHOB IePex0/a KOINIECTBEHHBIX U3MEHCHUI
B KagecTBeHHEIE. M. B. JIOoMOHOCOB — «IIEPBEIH
PYCCKUH YHHUBCPCHTET».

WmmocTpalvu 3aK0Ha COXPaHEHHs MacChl BEIIECTBa.

10

[Tepuogmaeckuii
3aKOH H
[Teproguueckas
cucreMa
XUMHIECKHAX
snemeHToB [1.
W. Menzneneena

Ortxpritae [Teproauyeckoro 3akona. [leproanaeckas
cuctema xumuueckux snmeMenToB JI. Y. Menneneesa.
3rauenue [lepuoaudeckoro 3akoHa 1 Ilepruomudaeckon
cHUCTeMBI XxuMudeckux aneMenToB J1. 1. Menzeneena
VIS Pa3BUTHS HAYKA ¥ TIOHAMAHUSI XHMHYECKON
KapTHUHBL MHUDA.

JI. 1. Mengernees 06 06pa3oBaHHH U TOCYAapCTBCHHOM
TIOJIUTHKE.

Jlemoncmpayus

Y, T,P
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Paznmunsre popmer Ileproaudaeckol CHCTEMEI
xumuueckux sneMenToB .M. Menneneesa.

11

Crtpoenue
BelllecTBa

KoBaseHTHAd CBSI3h: HENOJSIpHAs 1 nojsipHas. MonHas
cBI3b. KaTMOHEI ¥ aHHOHBIL. MeTalmndecKkas CBsI3b.
Bomoponnas cBs3b.

Jlemoncmpayus

O6pasIipl BEIEeCTB U MATEPHAJIOB C Pa3JIMYHBIMU THIIAMHE
XUMHYIESCKOH CBA3H.

12

Bona. PacTtBopEl

13

XUMUUECKHE
peaxuu

Bopxa B mpupozie, OBITy, TEXHUKE M Ha IIPOU3BOJICTBE.
@u3nuecKre U XUMHYCCKHE CBOMCTBA BOJBL.
OmpecHeHue BOJBL. ATperaTHble COCTOSHHUS BOJIBI U €€
IIEPEXO/IBI U3 OJJHOTO arperaTHOro COCTOSHUS B IPYTOC.
Llemoncmpayuu

®dusnuecKkye CBOMCTBA BOJIBI: IOBEPXHOCTHOE
HaTsOKEHUE, CMauMBaHue, XUMUIECKUE PEaKIIHH.
[ToHATHE 0 XUMHYECKOM peaKIiui. THIIBI XUMHYECKUX
peaknmit. CKOPOCTh peakuy ¥ (aKTOPEI, OT KOTOPBIX
OHAa 3aBHCHT.

XUMHYECKHE PEaKIHH C BBIISIEHUEM TEIIOTEL

Y, T

Vv, T

14

Kiaccudukarnus
HEOPTraHWYECKH

X coOeIMHEHUN 1
HUX CBOMCTBA

15

Meramns! 1
HEMETAJIIEI

Knaccudukarys HEOpraHWIECKHX COETUHEHUHA U UX
croicTBa. OKCHIBI, KUCIOTEL, OCHOBAHUs, COJIH.
IMomsTre o ruaporm3se conelt. Cpena BOMHBIX paCTBOPOB
coJleli: KHcas, HeWTpaibHas, mellogHas. BomopoanHem
mokasatens pH pactBopa.

Mertamel. O6mue Gu3nyeckre 1 XUMUYECKHAE CBOWCTBA
METaJIIOB.

Hemeramisl. O61mas xapakTepUCTHKA ITIaBHEIX
HOATPYIII HEMETAIJIOB Ha IIPUMEPE TaIOTSHOB.
Baxuneiimue COeIUHEHUS METAILIOB ¥ HEMETAJLJIOB B
IIPUPOJIE U XO3SHCTBEHHOM NEeATETPHOCTH YCIIOBEKA.
MeTauisl ¥ CILIAaBEI KaK XyJI0KeCTBEHHBIA MaTepHall.
CoequHeHHS METAUIOB KaK COCTaBHAsA 9acTh CPEJICTB
M300pasuTeTFHOT0 HCKyCcCTBa, HemeTamsl 1 uxX
COeIMHEHNS KaK COCTaBHAs 4acTh CPEIICTB
n300pa3nuTeNBHOrO HCKYCCTBA.

Jemoncmpayuu

BzamMojieficTBHE METAILIOB ¢ HeMeTaUIaMH (IIHHKA C
Ccepoii, aFOMHHUS ¢ H010M), pacTBOpPaMHU KHCIIOT U
IMEeJI0YeH.

['openue MeTauIoB (I[MHKA, JKEIIe3a, Martus) B
KHCIIOPOZE.

BsaumoeiicTBHE a30THOM B KOHI[CHTPUPOBAHHOR
CepHOM KHCIIOT ¢ MebI0. BOCCTaHOBHTEILHEIC CBOHCTBA
METaJJIOB.

¥ L P

OpraHqucxaﬂ XHMHSA

16

OcHOBHEIE
MOHITHASL

OCHOBHBIE ITOJIOKEHHS TEOPUHU CTPOCHUS OPraHHIeCKUX
coenrHeHnH. MHOroo6pasue opraHu4ecKux
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OpraHI9ECKOM coequHenuii. [ToHsTHE H30MEpPUH. Y TIIEBOIOPOIBL.
XUMUH 4 Teopus | [IpeenbHble U HENPEeNbHBIE yIIEBOIOPOBL. Peakius
CTPOECHHA nojuMepu3anyi. [IpupoaHbIe HCTOYHUKA
OpTraHWYecKuX | YTJIEBOAOPOAOB. YTICBOJOPO/IBI KaK OCHOBA
COCTMHECHHHI MEXIYHAPOIHOTO COTPYAHUUECTBA H BAXKHEHIITAM
17 | YrieBomopoasl | HCTOYHHK dopmupoBanus 6r0mxeTa PO. vV, T,P
H UX Kucmopoacoaep:xamue OpraHiyecKue BemecTBa.
MIPUPOIHEIE I[TpencraBuTey KACIOPOICOAEPKAIIUX OPraHnIeCKIX
MCTOYHUKHI COEMHCHMH: METHUIIOBBIN 1 3THIIOBEIA CIIUPTEL,
18 | Kucnopoacozmep | IMIULIEPHH, YKCYCHAS KHUCIIOTA. Kups!I KaK CI0XKHBIE V,T,P
Karue 3(HPEL
OpraHu9ecKue AJIKOTOJIM3M M €r0 OTPAKCHHUE B IIPOU3BEICHIIX
COCTMHEHH L Xy/I0KECTBEHHOM IUTEPaTypPHI B H300pa3UTEIHLHOTO
19 | AzoTcomepxamy | HCKycCTBa. vV, T,P
ne VrieBoIbI: III0K03a, KpaxMall, HeJUIF0II03a.
OpTaHHYECKHE A3oTcozeprKaliye OpraHuuecKue COeTAHEHNS. AMUHBI,
COEUHCHHS aMHUHOKHUCIIOTHL, Oenku. CTpoeHne 1 OHoIorndecKas
GbyHKIHS OEIKOB.
Jlemoncmpayuu
IoydeHwe 3THICHA U €T0 B3aUMOIEHCTBHE C
PacTBOPOM IepMaHTaHaTa Kajms, OpOMHOA BOIOH.
KauecTBenHas peakius Ha MIHLEpHH. [[BETHEIE peakum
OEINKOB.
[ImactMaccs! 1 BosiokHa. [[oHsTHE 0 ILIacTMaccax u
XUMHUYECKUX BOJIOKHaX. HaTypaipHbIe, CHHTETHIECKHC H
HCKYCCTBEHHBIE BOJIOKHA. [[pUMEHEH e TTOTMMEPOB B
HPHKJIAIHOM M KITaCCHYECKOM H300pasUTeIbHOM
HCKYCCTBE.
Pasnuunble BUABI IIACTMACC B BOJIOKOH.
XHuMHS 1 JKU3HDb
20 | Xumua u X¥MHA H OpraHH3M 4eloBeKa. XuMudeckne dneMenTs B | Y, T, P
OpTraHu3M opranmusMe denoBeka. OpraHuyecKue U HeOpraHMIeCKue
YeJIOBeKa BemecTBa. OCHOBHEIE XH3HEHHO HEOOXOIUMBIE
21 | Xumus B 6BITy | COSAUHEHHMS: OEJKH, YTTICBOBL, XUPbI, BATAMUHBL. Y, T,P
Vri1eBobI — IIaBHBINA UCTOYHUK SHEPIHH OpraHu3Ma.
Posb XHpOB B OpraHu3Me. XOIECTEPHH U €T0 POJIb B
3J[0pOBbE YeToBeka. MUHEPAILHEIC BEIICCTBA B
IPOJYKTaX MHTAHAS, ITHIIEBEIE JOOABKH.
CGanaHCcHpOBaHHOE MUTAHHUE.
Boma. KauecTBo BoAbI. MoroIye U YACTSINKE CPEIICTBA.
IIpaBuna 6e30macHo# paGoTHI CO CpeNCTBaMHU OBITOBOM
xuMuH. Poilb XUMUYECKHUX 3JIEMEHTOB B JXHU3HH
pacrenuil. Y joopennsa. XuMHIECKHE CPEACTBA
3aIMUTHl PACTEHUH.
BUOJIOT'UA
22 | buonorus- JKmBas npupoja KaKk 00beKT H3ydeH s OHOIOTHH. vV, T
COBOKYITHOCTB MeTOIbI KCClIEOBAaHMS JKUBOM IPUPOIEI B OHOJIOIHH.
HAYK O XHBOMI Ompenenenue XU3HY (C IPUBICIYCHUEM MaTepralla u3
MIPUPOAE. pa3nenoB GU3UKH
Mertonsl ¥ XAMHH). Y POBHU OPTraHU3aIHH KU3HH.
HAy4IHOTO Jlemoncmpayuu

IIO3HaHUA B

YPOBHI/I OpraHd3any JKU3HH.
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Omooruu

MeTo51 T03HAHUS )KUBOU IIPHPOJIEL.

23

Kitetka

HWcropus m3ydeHus KIETKH. OCHOBHBIE IIOJIOXKCHU
KJIETOYHOM Teopuu. KieTka — CTpyKTypHO-
(yHKIHOHATEHAS (37I€EMEHTApHAsA) AUHUIA KU3HH.
Crpoenne kieTku. [IpoKapHOTE! B 3yKapHOTHl —
HI3IINE 7 BBICIINE KJIETOYHEBIE OpraHu3Mbl. OCHOBHEIE
CTPYKTYpHBIE KOMIIOHEHTEI KJIETKH SYKapHOT.
Knerounoe sazpo.

DyHKIES sIpa: XpaHeHHEe, BOCIPOU3BEICHAS U
mepeaya HacaeICTBEHHOM HHPOPMAIMH, PETY I
XMMHYECKOHM akTUBHOCTH KiIeTku. CTpyKTypa
(GYHKIIME XPOMOCOM. AyTOCOMEI U ITOJIOBBIE
XPOMOCOMBL BHONOrHYecKOe 3HAYCHHES XUMAISCKIX
sneMenToOB. Heopranmdaeckue BemecTBa B COCTAaBE
KJIETKH. POJIb BOJIBI KaK PACTBOPHUTEIL M OCHOBHOTO
KOMIIOHEHTA BHYTPEHHEH Cpelbl OpraHu3MOB. Y TTIEBOJIEI
u munusl B kietke. CTpykTypa U OHOTOTHYECKHE
¢yuxnun 6enxoB. CTpoeHre HYKICOTHIOB U CTPYKTYpa
nomuaykiteotuaubix meneit JHK u PHK, AT®.
Bupycs! u 6axreprodaru. Hexnerounoe crpoenue,
KU3HEHHBIA UK ¥ €T0 3aBUCUMOCTD OT KIETOYHBIX
dopM xusHu. Bupycsl — Bo30yAuTENH HHOEKIMOHHBIX
3aboseBanuii; mousTre 00 OHKOBUpYycax. Bupyc
mmmyHoaebuwta denoBeka (BUY). Ipodumakrrka
BUY-uubexnnu.

Jlemoncmpayuu

Crpoenue Monekysl 6erka. Ctpoerne MonexyJist JIHK.
Crpoenue xieTk. CTpoeHHE KIETOK IIPOKapHOT U
sykapuoT. CTpOeHHE BHpyCa.

Y, ;P

24

Oprasusm

OpranusM — enuHOE Ienoe. Muoroo6pasue
OpTaHU3MOB.

OO6MeH BEIeCTBOM U SHEPTHUEH ¢ OKPY KaroIled cpenou
Kax HeoOXOIMMOE YCIIOBHE CYIIECTBOBAHMUS JKHUBBIX
CHCTEM.

CnocoOHOCTE K CaMOBOCIIPOU3BENECHUIO — OJTHA U3
OCHOBHBIX OCOOEHHOCTEH KUBBIX OPraHU3MOB. JleneHue
KJIETKH — OCHOBA POCTa, Pa3BUTUS U Pa3MHOKECHHUS
opranu3MoB. becrionoe pasmuoxenue. 11010B0H
IpOLIECC ¥ TI0TI0BOE pasMHOxkeHHe. OIIo0TBOPEHHE,
ero 6uonorudeckoe 3Hadenue. [lorstue 06
UHIABHAYAILHOM (OHTOTEHE3), SMOPHOHAIBHOM
(sMOprorene3) U MOCTIMOPHOHATIBHOM Pa3BUTHH.
MHAMBALYATBHOE Pa3BUTHE YEJIOBEKA M €70 BO3MOXKHEIS
Hapymmenns. OOIIye IpeICTaBIEHHS O
HACIIeICTBEHHOCTH U H3MEHYHUBOCTH. | eHETHYECKasT
TEPMHUHOJIOTHS X CHMBOJIMKA. 3aKOHOMEPHOCTH
HacnenoBaHus. HacnemoBaHue IpU3HAKOB y YEIOBEKa.
IonoBsle XpoMOcoMEI. CIIEILIEHHOE C ITOJIOM
HacienoBanue. HaciecTBeHHbBIE O0NIE3HM YEI0OBEKa, UX
IpUYHHEL ¥ TpodunakThKa. COBpeMEHHEIC
IpEICTABICHUS O TEHE ¥ ITeHoMe. [ eHeTHIecKue
3aKOHOMepHOCTH M3MeHunBocTH. Knaccupukanus hopm

v, T,P
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H3MEHYHUBOCTH.

BiusH#e MyTareHOB Ha OpraHu3M denoBeka. IIpemmer,
3a[aud ¥ METOMBI celeKuu. [ 'eneTnyeckue
3akoHOMepHOCTH ceneknuy. Yuenue H. 1. Basumosa o
IEHTpax MHOT000pa3ys U IPOUCXOXKIACHUS KYIbTyPHBIX
pacTeHHi. BHOTEXHOIIOTHSA, €€ NOCTIKECHHS,
TEPCIEKTUBEI Pa3BUTHA.

Jlemoncmpayuu

OO6MEH BeIecTB U MPEBPAICHUS 3HEPTHH B KIIETKE.
Jlenenue KIeTKH (MHTO3, Me#03). CrocoOb! Heconoro
pasmHOXeHus. OIION0TBOPEHHE Y PACTEHHH 1
JKHBOTHBIX.

WunuBrayabHOE Pa3BUTHE OpraHU3Ma.
Hacnencreennsle 601e3HN YenoBeKa. Bimsanue
AJIKOTOJIM3Ma, HApKOMaHUU, KypeHHs Ha
HacJeICTBEHHOCTh. MyTartiu. MoudukauonHas
M3MEHYMBOCTE. L[eHTpBI MHOT00Opa3us |
MPOUCXOXKIEHNS KyIbTyPHBIX PaCTEHHH.
HckyccTrBennsiit otoop. Vccnenoanus B 0071acTH
OUOTEXHOJIOTHH.

23

Bun

DBOJIOHOHHAS TEOPHUS U €€ POJIb B POPMUPOBAHHH
COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHBI MUPA.
Bun, ero xputepun. Ilomynamus Kak CTpyKTypHas
eVHHUIA BHIa U dBoroIH. CHHTETHYECKAs TEOPHUS
spomorus (CTD). JIBmKyImue CHbl SBOJIOLNUH B
coorBerctBuu ¢ CTO.

Pesymbrater sBosroru. CoxpaHeHre MEOr000pasusl
BHJIOB KaK OCHOBA YCTOMYMBOTO pa3BUTUA OHOChEpEL
[IpruuHbl BEIMHpPAHUS BUJIOB. BHOIOTHYECKHH ITpOrpece
1 GHOJIOrHYeCKU perpecc. I UIoTe3hl IPOUCX 0K ICHU
WKU3HH. Y CIOXKHEHHE )KUBBIX OPraHU3MOB Ha 3eMIIE B
Ipoliecce 3BOJIONUH. AHTPOIIOTECHES U €T0
3aKOHOMEpHOCTH. JloKa3aTeIbCTBa POJICTBA YCIOBEKA C
MJIEKOIIMTAIOIIHAMH YKHBOTHBIME. DKOJIOTHYECKHE
(axTOphI aHTPOIIOTEHE3A: YCIIOXHEHHE IOy ISIIOHHON
CTPYKTYPHI BU/Ia, H3TOTOBIICHHE OPYUH Tpy/aa, IEPEXo
0T

PACTUTENHHOTO K CMEIIaHHOMY THITY TATaHHUS,
UCIIONB30BaHKe orHA. [losBIeHHE MBICIUTEIBHOR
JIESTENLHOCTH U WIEHOPA3ACIbHOM PEYH.
[TporcxoxIeHHE YETIOBEIECKUX pac.

Jlemoncmpayuu

Kputepuu Buza. Ilomynsanus — CTpyKTypHas eUHHIA
BHJIA, €OMHIIIA SBOIOIUH. [[BIKYIIHE CHIIBI 3BOJIIONUY.
BO3HHKHOBEHHE  MHOT000Opa3He IPHCIIOCO0IECHHH Y
OpraHu3MoB. Pejikue U Hcde3aromue BUIBL. JIBIKyIie
cHIIBI aHTpororeHesa. IIponcxoxaeHue YenoBeKa u
YeJIOBEUECKHX pac.

¥, T, P
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JKOCUCTEMBI

IIpemMeT ¥ 331a9i SKOJIOTUH: YIEHHE 00 IKOIOTHIECKUX
(akTopax, yaeHHE O COOOINECTBAX OPraHU3MOB, yICHHE
o 6uocdepe. Dxonorudeckue GaKTopel, 0COGEHHOCTH HX
BO3JIeHCTBH. DKOJIOTHYECKAsl XapaKTEPUCTHUKA BUIA.
[TonsrTre 00 HKONIOrMYECKHX cucTeMax. Llenu nuranus,

¥, T.P
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TpodHIecKie YPOBHH. BHOTEOIEH03 KaK SKOCHCTEMA.
Buochepa — riobanpHas s3kocucteMa. Yuenue B. H.
Bepnackoro o 6uocdepe. Ponb XKUBBIX OpraHU3MOB B
ouoctepe. buomacca. bruonorugeckuil Kpyrosopot (Ha
nprMepe KpyroBopoTa yriepona). OcHOBHEIE
HaIlpaBIICHUS BO3ICHCTBIS YeloBeKa Ha buochepy.
TpanchopmaIys eCTeCTBEHHBIX SKOJIIOTHYECKIX CHCTEM.
Oco0eHHOCTH arpo3KOCHCTEM (arpoIieHO30B).
Jlemoncmpayuu

Okomoruyeckre GakTOphl U UX BIUSHUE Ha OPraHU3MBL
MeXBHIOBBIC OTHOIICHUS: Tapa3sUTU3M, XUITHUIECTBO,
KOHKYPEHIIHS, CUMOM03. SIpyCHOCTH paCTUTEIBHOIO
coobmectBa. KpyroBopot yriepona B Guochepe.
3amoBeIHIKH U 3aKa3HUKH Poccuu.

[pumeuanune: T — TectmpoBanme, P — Hamucanme pedepara, ¥ — ycrHpid ompoc, KP —
KOHTPOIbHAS padoTa

2.4.3. Ilpaktuaeckne 3ausaTus (JJabopaTopHble 3aHATHH)

Ne ®opma
HammenoBanue
pasz Conepxanue pa3znena TEKYIIETO
ena pa3aeiioB U TEM
KOHTPOJISL
1 2 3 4
1 cemecmp
OU3UNKA
2 | Mexanuka HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHUS OT Beca ITP, KP
Tena.
3 | OcHOBEI C6opKa 3IIeKTpHIecKOol 1enn, n3Mepenue cubl Toka u - | I1P, KP
DIIEKTPOJMHAMUK | HAIIPsHKEHHUA Ha €€ Pa3IMYHbIX
u yHaCTKax.
4 | Konebanus u H3zyuenne xonebaHu MaTeMaTH9eCKOI0 MasTHHKA. I1P, KP
BOJIHBI W3ydenne uaTepepeHINn U TUPpaKIUA CBETA.
2 cemecmp
XUMUsA
O0masi 1 HeOpraHu4ecKass XUMHUS
9 | OcHOBHBIE BrImotHeHUE 3aaHi U peleHue 3a1aq I1P
TIOHSTHS U
3aKOHBI XUMHUH
10 | Iepuopmdeckuil | BrionHeHMe 3aIaHMi U PEIICHAC 3a1a9 I1P
3aKOH H
[lepuonuueckas
cucreMa
XUMUIECKHX
snemenToB /1. W.
MenieneeBa
11 | Crpoenne BrmonHeHMe 3ajaHul U pelIeHue 3a/1a4 I1P
BeIIeCTBa
12 | Boma. Pacteops! | BemonHeHue 3a1aHui B pelIeHHE 3a0a4 I1P, KP
13 | Xummgeckue BrmmonHeHue 3a/1aHui U pelesne 3a1a4 I1P
peaKIuu
14 | Knaccudukamus | Onpenenerue pH pacTBopa coneit. [P, KP
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HEOPTaHUYECKUX
COEIMHEHUH U
WX CBOMCTBA

B3auMomeicTBHE METAIJIOB C PACTBOPAMH KHCJIOT H
coJIeH.

Oprannyeckasi XUMHSA

16 | OcHOBHEIE [P
MTOHATUSL
OpTaHUYECKOH
XUMMH U Teopusl | BrmonHeHue 3a1anuil ¥ peleHne 3a1a4
CTPOCHHUA
OpraHUIeCKUX
COETMHEHUN
17 | YrneBomoponsl 1 I1P, KP
WX TPHPOHEIE BrimmonaeHrE 3aJaHU ¥ peIieHre 3a1ad
HACTOYHUKH
18 | Kucnopozaconep I1P, KP
Karmue u
BrimonHeHME 3aJaHUH U pEIIeHHE 3a1a4
OpraHu9ecKHue
COCIMHEHHS
19 | AzoTconepxammu ITP, KP
¢ oprauWdeckue | BEITONHEHUE 3a[JaHUM U PEIeHUe 3a1ad
COCTMHEHN
XuMHSA H KU3Hb
20 | Xumus u I1P
OpraHu3M BrimonnHeHIE 3aJaHU U pEIIeHHE 3324
JeII0BEeKa
21 | Xumus B ObITYy | BrImosHeHHe 3alaHU U PeIIeHNE 3a1ad ITP
BUOJIOT' A
23 | Knerka Ha6imozeHre KJISTOK PaCTCHUHI U )KUBOTHBIX 110 I1P
MHKPOCKOIIOM Ha FOTOBBIX MUKpPOIIPENapaTax u ux
onucanne. CpaBHEHHE CTPOCHUS KIIETOK PACTEHUH U
KHBOTHBIX.
24 | Oprasusm Pemenwe 31eMEHTAPHBIX T€HETUYECKUX 38134, I1P, KP
AHaJu3 ¥ OIlEHKa STHYECKUX aCIIEKTOB Pa3BUTHI
HEKOTOPHIX MCCIIeIOBAaHNH B OMOTEXHOIIOIHH.
25 | Bun Omucanne ocobeit Buaa o MOpGHOIOrHIECKOMY I1P
KPUTEPHIO.
AHanm3 ¥ OIleHKa Pa3IMIHBIX THIIOTE3 IIPOUCXOKICHHS
KH3HH.
AHav3 ¥ OIleHKa Pa3IMIHBIX THIIOTE3 IPOUCX 0K ICHUS
9YeJI0BEKa.
26 | DKOCHCTEMEI CocraBiieHHe CXeM Iepeladd BEIECTB U SHECPIHH 1P

(uemeit MATaHUSA).

CpaBHuTeIbHAs XapaKTEPUCTHKA IIPUPOTHBIX
9KOCHCTEM M arpO3KOCHCTEM CBOEH MECTHOCTH.
Permmenne 5KOJIOTHYECKHX 3a0a1.

AHaj¥3 U OIIEHKa TIOCIICICTBHY COOCTBEHHON
JIEATENEHOCTH B OKpYXKaIoIeH cpene,
TIT06GATHHBIX SKOJIOTHUECKUX MPOOIEM B IIyTeH HX
pelneHus.

xcxypcuu

Msaoroo6pasue Biu1oB. Ce30HHBIE H3MCHCHUS B
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npupoe (OKPeCTHOCTH IPO(ECCHOHATBHOM
00pa3oBaTeIbHON OPraHU3aIiHY).

EcTecTBEHHEIE W HCKYCCTBEHHBIE SKOCHCTEMBI
(oxpecTHOCTH TIPOoeCCHOHATBHON 00pa3oBaTeIbHOM
OpraHu3alyn).

TIpmveuanue: [1P- npakrtrdeckas pabota, JIP- maboparophas pabora; T — Tectuposanue, P -
narmmcanne pedepara, ¥ — yerasit onpoc, KP — konTponsias padora

2.4.4. Conepxande caMoCTOSATENbHOH paboThbI
IlpumepHas TeMaTHKa pedepaToB:

1. Marepusi, GOpMEI ee JBUKEHHS U CYIIECTBOBAHUS.

2. IlepBhiii pycckuit akageMuk M.B.JIoMOHOCOB.

3. WcKycCTBO H IIPOIECC ITO3HAHUS.

4. Ou3uKa ¥ My3bIKAIBHOE HCKYCCTBO.

¥ IIBeTOMY3BIKA.

6. ®u3uKa B COBPEMEHHOM LIHPKE.

T Du3HIecKre METOBI UCCIIEA0BAHNS TaMATHUKOB HCTOPHH, apXUTEKTYPBI X
MIPOM3BENCHUM HCKYCCTBA.

8. Hayuso-TexHnrdecKnit porpecc ’ IpoOIeMbl SKOJIOTUH.

9. BHOTEXHOIOTHS U TeHHAas HHKeHepus — TexHonorud XXI Beka.

10. HauoTexXHOIOTHs KaK IIPUOPUTETHOE HAIIPABIICHHE Pa3BUTHSI HAYKU U IPOU3BO/CTBA B
Poccuiickoit @eneparum.

11.  Oxpama OKpy’XaloIeH cpe/ibl OT XUMUIECKOT0 3arpA3HECHHS.

12.  PacTBOpHI BOKPYT HaC.

13. VcrpaneHne )KeCTKOCTH BOABI Ha ITPOMBIIITICHHbIX IPEAIPHATHIX.

14. HcTopus BOZHAKHOBEHUS ¥ PA3BUTUS OPraHUIECKOR XUMUH.

15.  VrueBojbl ¥ UX POJIb B XKUBOU IPHPOIC.

16.  JKupbl KaKk IPOXYyKT IUTaHMsI X XUMAIECKOE CBIPBE.

17.  HexBarTka IpOJOBOJIBCTBHS KaK II00aIbHas MpodieMa IesI0BeYecTBa U Iy TH €€
peIIeHHs.

18.  CpencrBa TMTHEHBI HA OCHOBE KHCIOPOACOACPKAIIUX OPraHHIECKAX COCIMHEHHUM.
19. CHHTETHYECKHE MOIOIHE CPEJICTBA: JOCTOMHCTBA X HEAOCTATKH.

20.  Jlehumut Gerka B MAMEBHIX IPOIYKTaX U €ro IPEO0ICHHE B paMKax rI00aTbHON
IPOJIOBOJIECTBEHHOM IPOTPaMMBI.

21.  B.J. Bepranckuii u ero yaenue o 6unocdepe.

22.  HWcropus u pa3BUTHE 3HAHHM O KIICTKE.

23. OKpy2Karolas 4eI0BeKa Cpesia i €€ KOMIIOHCHTSI: pa3IMIHbIC B3IJIA/BI Ha ORHY
mpobnemy.

24.  Tlomynsuus KaK eIWHHIA 6MOTIOrHIeCKON SBOJIOIHHY.

25.  IlomymsArus Kak S5KOJIOrHYIecKas €UHHALA.

26. CoBpeMeHHbIE B3TILAIbI Ha OMOIOTHYECKYIO SBOMIOIHUIO.

27.  COBpEMEHHEIE B3TVISIBI Ha IPOMCXOYKICHAE YeIOBEKa: CTONKHOBCHIE MHCHHH.
28.  CoBpeMeHHBIE METO/ILI HCCICOBAHMI KICTKH.

29, Cpensl 06UTaHUs OPraHU3MOB: IPHYMHBI Pa3HOOOpasHsL.

2.4.5. Ilepedens y4ueOHO-METOOMYECKOT0 olecmedeHHs IJId CaMOCTOATEIbHOI PabdoThI
o0y4Jarommuxcs Mo AMCIHIUINHE

CamocrosTenbHas pabora cryaeHToB (nanee — CPC) aBiseTcs OXHUM U3 BHJIOB yaeOHBIX
3AHSTHI CTYIEHTOB M OIHOW W3 OCHOBHBIX ()OPM BHEAyIMTOPHOX PabOTBI IIPH peau3alud
yue6HBIX IUaHoB ¥ mporpamMM. OHa MPOBOAMTCS C IENBIO CHCTEMATH3AUHH M 3aKPCILICHHA
IIOJIy9eHHBIX TEOPETHYECKUX 3HAHWH ¥ TPAKTUYCCKHX YMCHHH CTyICHTOB; yIITyOneHus. |
pACIIMpPEHHs] TEOPETHIECKUX 3HAHMIA; PasBUTHS II03HABATCILHBIX CIOCOOHOCTEH U aKTUBHOCTH
CTYIEHTOB; (OPMHUPOBAHKS CaAMOCTOSTEIBHOCTH MBIIIICHHS, CII0COOHOCTEH K CaMOpa3BUTHIO.
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[ensro CPC SIBIISIETCS OBJIa/ICHHE byHIaMeHTaIbHEIMU 3HAHUSIMH,
IpohecCHOHANFHBIME YMEHISIMA U HaBBIKAMHE 110 TTPoGuio OyAyInel CrenHanbHOCTH, ONbITOM
TBOPYECKOH, HCCIIeIOBATEILCKOT JIESTEIIbHOCTH, pa3BUTHE CaMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPIECKOTO IOJX0/a K PEIIeHHIO TpobieM y4eOHOro 1
npoheccuoHAIBHOTO YPOBHEH.

BBl CaMOCTOATEIBHOM PaboThI CTYIEHTOB BKIIOYAIOT HAKCAHHE pedeparoB, pereHne
33784 U yIIpaKHEHUH.

KpUTEpHAME OIEHOK PE3YJETATOB BHEAyIHTOPHOH CaMOCTOSTENBHOM pabOThI CTyNEHTa
SBIIIETCS YPOBEHB OCBOCHHUS CTYAEHTaMH y4eOHOTO Marepuaia;

yMEHHE CTy[I€HTa HCIIOIb30BaTh TEOPETHIECKIE 3HAHIS [PU BBIIOTHEHUHU IPAKTHIECKHX
3aa9; YMEHHE CTyIeHTa HaxOMWUTh TpeOyromyiocs MH(pOPMAIMIO, U3yJaTh €€ H INPUMEHSTH Ha

IIPaKTHKe; 000CHOBAHHOCTD M YETKOCTh M3JI0XKCHUS OTBETA.
Ha caMocTosTeNnbHYyI0 paboTy obydarommuxcs 0TBoguTcs 50 9acoB yuyeOHOro BpeMEHH.

Ne [lepeueHs y4e6HO-METOAUIECKOTO
HaunmMenoBanue obecreyeHns TUCITUILIMHEI 110 BBIIOTHEHHIO
pasnena, Temsl, Buga CPC CaMOCTOSTETRHON PabOTHI
i 2 3
OU3NKA
1 |BBenenue 1. CmupuoBa, M. C. EcrecTBO3HAHHE :
2  |MexaHuKa yueOnuk u npaktakyM it CII0 / M. C.
3 |OcHOBBEI MOJIEKYIISIPHOH QU3UKH U Cmuprosa, M. B. Hexmozosa, T. M.
TEPMOIUHAMHUKH CmupHoBa. — M. : U3natensctBo IOpaiir,
4 |OCHOBHI 3JEKTPOMHAMHIKH 2016. — 363 ¢. — (Cepms
5 Kome6anus 1 BOIHEI IIpodeccuonansHoe obpasosanue). — ISBN
6  |DneMeHTH KBaHTOBOH (QU3HMKH 978-5-9916-6853-8. — Pexmm mocTyma :
7 |BcesenHas 4 & SBOIIONHS www.biblio-online.ru/book/DABC105B-
XUMMUSI 3C8A-41D2-87C8-DF9AS5014641A.
) \BBe,ueHHe 2. Bumusgkosa, E.A. ®u3uka :

OO0masi 1 HeOpraHu4ecKas XHMHSA

cbopuuk 3amad : EI'D, omuMnuasl, S5K3aMeHbI

B By3. [DIIeKTpOHHEIH pecypc]. — DIEKTPOH.

na". — M.: UzpatensctBo "Jlaboparopus
spanui", 2015. — 339 c. — PexumM gocryma:
http://e.lanbook.com/book/66347

3. Kyszmenos, C.J1. CnpaBo4HHK 110

dusuke : yaebHoe nocobue / C.1. Ky3Heros,

K.W. Porosun ; MHHHCTEPCTBO 00pa30BaHUL

Poccuiickoit ®enepanun, OenepaibHoe
rOCYJJapCTBEHHOE aBTOHOMHOE

00pa3oBaTeNbHOE YIPEKIEHUE BHICIICTO
o6pazoBanmst «HaruoHanbHEIHA

ucciegosarenbekuil ToMckmit

rOCYJapCTBEHHEIM YHHBEPCHTET. - TOMCK !
W3narenscTBO TOMCKOTO MOUTEXHUIECKOTO

yauBepcuteta, 2014. - 220 c. : ui., TabL.,
cxeM. - bubmuorp. B xH.. - [SBN 978-5-4387-
0443-0 ; To xe [DneKTpOHHBIH pecypc]. -

URL:

http://biblioclub.rw/index.php?page=book&id
=442117
4. Uxonnukosa, H.M. Konnenuu

COBPEMEHHOT'O €CTCCTBO3HAHMA : ytle6Hoe

9  |OcHOBHEIC TOHSTHS U 3aKOHEI XUMHH.

10 |ITepromnmyecKHii 3aKOH K
nepuopauyeckas cucrema Jl. U.
Menneneesa.

11  |Crpoenue BelecTsa

12 |Boma m pacTBOPEL

13 | Xumurgeckue peakuy

14  |Knaccudukarius HeOpraHuIECKHUX
COSIVHEHNH B X CBOMCTBA

15 |Meramisl ¥ HEMETALIEL

Opranndeckas XUMHS

16  |OCHOBHBIE IIOHSATHS OPTaHUIECKOH
XVMHH | TEOPUS CTPOCHHUS
OpraHYeCKUX COCNUHEHUM.

17 |YrieBomopondsl U UX IPHPOIHBIC
HCTOYHHUKH

18  [Kucimopomoconepxaime
OpFaHI/I‘ICCKI/IC COCAHUHCHHA

19 |A3oTconepiamye OpraHuIeCcKue
COCIMHECHHUS

XHMHUAS U 5KU3HD
20 |Xwumus u opragu3M YelroBeKa
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IOMCKOBBIMY CHCTEMAMH CeTH MIHTEPHET [0 TeMe CaMOCTOSATENbHON pabOTHL
JUI1 OCBOEHHS TUCUMIUIMHBI M CAMOCTOSTEIRHOTO BBIIONHEHUS IIPENYCMOTPEHHBIX
yueGHON TpOTpaMMOl Kypca 3aiaHHii MOXET OFITh HCIOJB30BAHO CIelyomee yueOHo-
METOIIYecKoe 00ecIedeHue:
-METOMYECKHE PEKOMEH/IAIlAH K BBIIIOJIHEHHUIO 1a00paTOpPHEIX M IPAaKTHIECKHX padoT;
-METOIHIECKAE PEKOMEH/IAIAH 10 BBIIIOIHEHHIO CAMOCTOATEIBHON pabOThL

HagamoM opraEmM3allié JEoGOM CaMOCTOSTENBHOH paboTEl JOIDKHO OBITH NIPHBHUTHE
HABBIKOB ¥ YMEHHH IDaMOTHOM paGoThI ¢ ydeOHOM M HaydHOW JHTeparypoid. JTOT IpoIecc, B
TEpBYIO OYepellb, CBI3AH ¢ HAXOKHEHHEM HEOOXOTMMOM JUIA YCTEITHOTO OBIafCHNUs Y4eOHBM
MAaTepHaIOM JTHTepaTypoii. OGydJaoIuics JOIDKEH YMETh TI0Jb30BaThCs GOHAaMH OHOMHOTEK 1

CIIPaBOYHO-OHOMHOrpadHIECKUMHE U3aHISIMH.

3. OBPA3OBATEJIbHBIE TEXHOJOI'MHA
3.1. O6pa3oBaTejbHbIE TEXHOJOTHH IPH NPOBE/IEHUH JTeKIHH

21  [Xumus B 6Bty noco6ue / H.U. IkoHHHKOBA. - MOCKBa :
BHUOJIOTI' S OnuTH-Jlana, 2015. - 287 c. - ISBN 978-5-
22  |buonorus — COBOKYITHOCTh HayK O 238-01421-0 ; To xe [DmeKTpoHHBIH pecypc].
xuBo# mpupoze. Metomsl Hayasoro |- URL:
[O3HAHWS B OMOJIOTHH http://biblioclub.ru/index.php?page=booké&id
23 |Kietka =115158
24 |Opranusm
25 |Bun
26  |OKOCHCTEMBI
KpoMe TEpeYdCIeHHBIX HCTOYHHKOB  OOydYarOluecs MOXKET — BOCIOJIB30BaThCA

Buel npuMensieMbIx 06pa3oBaTenbHbX | Kon-Bo
No Tema o
TEXHOJIOTHH gac
1 2 3 4
DOHU3UKA

1 BBemenue 1
2 MexaHnuka 5
3 OCHOBBI MOJIEKYISIPHOHN (PU3UKHA U 6

TEPMOIMHAMUKH
4 |OCHOBEI JIEKTPOAUHAMUKI 8
5 |KoseOaHHS ¥ BOJIHBI 4
6 [DrmeMeHTEI KBaHTOBOM (QU3HKH. 4
¥ ACEENA | CE}(BII/SIOPJHOHIHHI/IH. UKT-Texuomorun, [Ipodiemusie 4

JIEKIUH, JIEKITAN-BU3yalIA3alliH,
8 |BBe,ueH1/1e N 1
MYJIbTHUMEIRHHBIE TPE3CHTAIIHH
OO6mas 1 HeopraHu4ecKast XUMHASI

9 |OcHOBHBIE OHITHS 1 3aKOHEI XHMHH. 1

[TeproraecKkuii 3akoH U 1leprommaeckas
10 |cucTema xuMmdeckux dneMenToB 1. M. 1

Memnnencesa
11 |Ctpoenue BelIeCTBA 1
12 |Boma. PacTtBopsl 1
13 [Xumuueckue peakiun 1
14 Knaccuduxanus HeopuraHqucxnx 1

COEIUMHEHHH M X CBOMCTBA
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15 [Meramme! u HeMeTaLIBI 2

Oprannveckass XHMHS

OCHOBHEBIEC ITOHITHS Opl"&HH‘-IGCKOfI XHUMHH U

16 [TeopHs CTPOSHUS OPraHUIECKHX 1
COeTMHECHUHI
17 [YrieBogopo Il ¥ UX IPUPOAHBIE HCTOYHUKH 2
18 KuciaopomocoaepKalue OpraHndecKue 1
COETUHEHUS
19 IA3oTCoaepKaIe OpraHuIeCKUe 1
COETMHEHM
XuMuA ¥ KU3Hb
20 [XuMmus ¥ OprasusM 4eIoBeKa 1
21 [Xumus B ObITY 1
BUOJIOI'UsA
BHOJIOTHsS — COBOKYITHOCTD HayK O JKHMBOX
22 [mpupoasl. MeToibl HaydHOro ITO3HAHUS B 2
Orosorun
23 [Knetka 1
24 |Opranusm 1
25 Bug 1
26 [DKoCcCHCTEMEBL 1

Wroro mo kypey| 54

3.2. OGpasoBaTe/bHbIE TEXHOJIOTHH IPH MPOBEIeHHA NPAKTHYECKHX 3aHATHH
(;1abopaTopHBIX paboT)

Buel npuMeHseMBIX obpasoBaTenbHBIX | Kor-Bo

No Tema .
TEXHOJIOTHH 4ac

1 2 3 4
OU3UKA

2 [MexaHuka 4

3 OCHOBEI MOJICKYJISIPHOH (PHU3HMKM U 4

TepPMOIMHAMUKHA

4 |OCHOBBI SJIEKTPOIUHAMHUKH 4

5 |KonebaHus ¥ BOJIHEL 4
XUMUA

OO6mas 1 HeopraHu4ecKas XUMHS
9 |OcHOBHEIE IOHATHUA U 3aKOHEI XMMHH. 1

TpaI[I/I]_II/IOHHOC CEMHHapCKO€ 3aHATHUEC,

[TeprorrraecKiii 3axoH U Ileproauaeckas
pazbop perieHus 3a1a4 3

10 |cucTema xuMudeckux dmeMeHToB J1. M.

Menneneena

11 |CtpoeHue BelecTBa
12 [Boga. PacTBopE!

13 Xumuaeckue peakiun

14 Kiaccudukanus HeOpraHuIECKAX
cOeMHEHUH 1 X CBOMCTBA

Al |wwlw

15 MeTtamisl 1 HEMETAUIBI
Opranugeckas XHMHS
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(OCHOBHBIC ITIOHATHUS OpFaHHT{eCKOﬁ XUMHH H

16 (reopHst CTPOECHHUS OPraHUIECKHX i
COCTUHEHUI
17 [YrmeBogopoas! ¥ UX IPUPOJHEIE HCTOTHHUKH 4
13 KurcmopomocoiepKamue OpraHnIecKie 3
COeTUHEHUS
19 A30TCOepKaIIye OPraHuYeCcKue 3
COETMHCHMS
XHMMHSA H KU3Hb
20 [XuMug 1 OpraHu3M 4eIoBeKa 1
21 [Xumus B ObITY 1
BHUOJIOI'usA
23 [Knetka 3
24 |Opraamusm 3
25 Bun 3
26 [OKOCHCTEMBI 2

Wroro mo kypcy| 62

4. YCJIOBHUA PEAJIM3AIIMA ITPOTI'PAMMBI JIUCHAIIJINHDBI

4.1. MarepuaiabHo-TexHHYecKass  0aza,  HeoOXogumasi  [iisl  OCYIIeCTBJICHHS
06pa3oBaTeILHOrO IIponecca o AUCHHILIHHE

Peanusyercs nmporpamMa y4eOHOH TUCIUILIMHEI B KAOWHETE €CTECTBOIHAHMS.
OGopymoBanue y4eOHOro KabHUHeTa:
- pabouwre MecTa JUIS CTYAEHTOB H IIPENo/IaBarelis, ayAUTOpPHAL JOCKa;
- KOMIUTEKT y9eOHO-METOqUYECKON JOKyMeHTauy (YIeOHUKH B ydeOHbIe OCOOUS, KapTOUKH-
3aaHus, KOMIDIEKTHl TECTOBBIX 3aaHWif, SIEKTPOHHAS CIPaBOYHO-ydeOHas JHUTEparypa,
MyIbTEMEIARHBIE 00yJaroInue IporpaMMEl);
-HATJISUTHBIE TTOCOOUS (CXEMBI, TA0HUIBI, H300pa3UTENbHBIE U HaTypalbHBIE II0COOHS);
- aBTOPCKHM KOMILIEKT KOMIIBFOTEPHBIX IPE3CHTAIINH.

TexHuueckde cpeacrBa OOydYeHHS: KOMIIBIOTEP, IPHHTED, MPOEKTOP, MPOrpaMMHOE
obecrieueHue.

4.2. Tlepedenp He0OX0AHMOTr0 MPOIPAMMHOI0 00ecIedeH s

1. OmepammonHas cuctTema Microsoft Windows 10 (xomTpakt Nel04-A3®/2016 ot
20.07.2016, xopopaTHBHAS THIIEH3UA);

2. Tlaker mporpamMM Microsoft Office Professional Plus (xomTpakt Nel04-AD®/2016 ot
20.07.2016, xopropaTHBHAS JTHLECH3HU);

3. AHTHBHpYyCHas 3aIIATa (U3MdecKMX pabounx craHIm# M cepepos: Kaspersky Endpoint
Security st 6usneca — Cragnaprasii Russian Edition. 1500-2499 Node 1 year Educational
Renewal License (xoHTpaxT Ne99-AD®/2016 ot 20.07.2016, KopHOpaTHBHAS JIALECH3HS);

4. 7-zip GNULesser General Public License (cBoGomHOE mporpaMmHoe ofecredeHHe, He
OrpaHuyYeHo, 6ecCpodHO);

5. Unrtepmer 6paysep Google Chrome (GecmmatHoe IIporpaMmHOe OOecIedeHHe, HE
orpaHu9eHo, 6eccpoIHo);

6. K-Lite Codec Pack — yHHBepcalbHBIN HAGOP KOLEKOB (KOAUPOBIIHKOB-AEKOIUPOBIIUKOB)
¥ YTHIHT IS IIPOCMOTpa U 06paboTKH aymuo- 1 Buaeodaiinos (becuiaTHoe IporpaMMHOe
obecrieueHre, He OrPAaHUIEHO, OECCPOTHO);

7. WinDjView — mporpamma mis mpocMotpa ¢aitnos B gopmare DIV u DjVu (cBobomHOE
IIporpaMMHOe oGecredeHne, He OTPaHuYeH0, GECCPOTHO).
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5 IEPEYEHB OCHOBHOH U JOIIOJHUTEJILHON YYEBHON
JUTEPATYPEL, HEOBXOIUMOM 1151 OCBOEHUA JUCIUILIAHBI
5.1. OcHoBHas JqUTEpPaTypa
1.. CmuproBa, M. C. EcrectBo3Hanue : yue6HuK 1 mpaktakyM a1a CII0 / M. C.
CmupHoBa, M. B. Hexmmonosa, T. M. CmuprOBa. — M. : M3narenscrso FOpaitr, 2016.—363 c.
— (Cepus : IIpodeccuonansroe obpasopanue). — ISBN 978-5-9916-6853-8. — Pexum
pocTyta : www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9AS5014641A.

5.2 JlonmorHATeIbHAS JIATEPATYpA

1. Bummsxosa, E.A. ®usuka : coopHuK 3amad : EI'D, omuMmuazbl, SK3aMEHEI B BYS3.
[DnexTpoHHEIA pecypc]. — OmexrpoH. maH. — M.: Msngatensctso "JlaGoparopus 3HaHmi'",
2015. — 339 c. — Pesxum moctyma: http://e.lanbook.com/book/66347

2. Kysmenos, C.H. Cunpasouruk 1o ¢usuke : yuebnoe nocodme / C.1. Kysuenos, K.1.
Porosur ; MuHncrepctBo  obpasoBanmsi  Poccuiicko#r  @emepamum, ®DemepanbHoe
rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNpHOE YUPEKIEHHE BBICIIErO OOpa3oBaHUS
«HaruoHaTbHBI HCCIeNoBaTeNbCKHA TOMCKHN TOCYIapCTBEHHBI YHHBEPCHTET». - TOMCK :
MsnarensetBo TOMCKOTO IOTMTEXHAYECKOTO yHUBepeuteTa, 2014. - 220 c. : ui., Tab., cXeM. -
Bubmmorp. B KH.. - ISBN 978-5-4387-0443-0 ; To xe [Omextpommsii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=442117

3. Uxonnukosa, H.J. KoHIeNuu cOBPEMEHHOTO €CTECTBO3HAHUSA : ydeOHOe mocobue /
H.U. UkounukoBa. - Mocksa : FOruTH-/lana, 2015. - 287 c. - ISBN 978-5-238-01421-0 ; To xe
[DnextponHsmi pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=115158

5.3 IlepuonngecKue H3TaHHA

1. Xypnan «Yuensie 3amucky KazaHCKOT0 ToCyJapCTBEHHOIO YHHBEPCHUTETA: CEPHUL:
EctecTBeHHEIE HAYKHY

2. Xypran «Mssectus BY30B CeBepo-Kaskasckoro pernona. Cepust: EcrecTBeHHBIC
HayKH»

3. Xypran «®uzuxa 3eMuu»

4. Xypuan «Xumus 1 xXu3Hb XXI BEK»

5. Basbl gansbx koMmmanuu «Mcer Beioy (http://dlib.eastview.com).

5.4 TIepedenn pecypcoB HHGOPMAMHOHHO-TEJEKOMMYHHKANNOHHON CETH

«AnTepHEeT, HEOOXOTHMBIX LIS 0CBOEHHS TUCIHILIHHBI

1. MunucrepcTBo obpasoBanus 1 Hayku Poccuiickoi deneparun
(http://MuHOOpHAYKH.pD/);

2. ®enepambHEi mopran "Poccuiickoe obpasopanme” (http://www.edu.ru/);

3. Hndopmanmonnas cucrema "EnuHOe OKHO HOCTyIA K 06pa3oBaTellbHbIM pecypeam”
(http://window.edu.ru/);

4. Epuuas kowieKnus mudpoBeIx oOpasoBarensHBIX pecypcoB (http://school-
collection.edu.ru/);

5. (MenepaibHEIA NeHTp HHGOPMAMOHHO-06pasoBaTeTbHBIX pecypcos (http:/feior.edu.ru/);

6. O6pasoarenbubii oprat "Yueda" (http://www.ucheba.com/);

7. TIpoext I'ocymapcTBEHHOTO HHCTHTYTA PyccKoro si3bika uMenn A.C. IlymkuHa
"O6pazoBanue Ha pycckom” (https://pushkininstitute.ru/);

8. Hayumas snexrponnas 6udmuoreka (HOB) (http://www.elibrary.ru);

9. HammoHambHAas ameKTponHas oubmrorexa (http://H36.pd/);

10. Ku6epJlenunxa (http://cyberleninka.ru/).

11. CupaBouno-mH(OpMaNMOHHbLA mopTan "Pycckmit s3pik” (http://gramota.ru/);

12. Cy»x0a TeMaTHIeCKHX TOJIKOBBIX CIIOBapen (http://www.glossary.ru/);

13. Cnosapu 1 samuknonenwu (http://dic.academic.ru/);

14. KorcynsranT Ilmoc - crpaBoyHast IPaBOBAs CACTEMA (HOCTYII IO JIOKAIbHOK CEeTH)
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6. METOJJHYECKHUE YKA3AHUSA JUIA OB YYAIOIIUXCSI
IO OCBOEHUIO JUCHHUII/INHBI

Vuaruecs IS OTHOIEHHOT0 OCBOeHHs ydeOHOro Kypca «EcTecTBO3HAHHE) OIDKHEIL
COCTABIIATH KOHCIIEKTHI KaK IIPH IIPOCITYITABAHUE €r0 TeOpeTHIecKol (JIEKIMOHHOM) YacTH, TaK
¥ IpH IHOATOTOBKE K NPAKTHYECKHM 3aHATHAM. JKemarenbHO, 9TOOBI KOHCIEKTBH! JIEKIMH H
CeMMHAPOB 3alHCHIBAINCE B JIOTHYECKOH MOCIIENOBATENLHOCTH H3YICHUS Kypca | COACPIKAIICh
B OIHOH TeTpamd. OT0 obecrmeduT Oonee IIOJNHYIO MOATOTOBKY KaK K TCKYIIUM yaeOHBIM
3aHATHSM, TaK M CECCHOHHOMY KOHTPOJIIO 3HAHHH.

CamocTosTebHAs paboTa ydammxcs sBislercs BaxHelme#r Qopmoid ydebHo-
[I03HABATEIBHOTO Tpomecca. Llenb 3aJaHUi III CaMOCTOATENBHOH paboThl — 3aKpelHTh H
PaCIIMpPHUTH 3HAHMS, YMCHHS, HABBIKH, IIPHOOPETCHHBIC B PE3yNbTaTe M3YYEHHS IHCHUIUINHBL,
OBJIA/IETh YMEHHEM HCIOJb30BaTh MOJYYCHHbIC 3HAHHA B IPAKTHIECKOH paboTe; MOIyYHTh
IEPBUYHBIC HABBIKA IPOGECCHOHANBHOM ASSITCIEHOCTH.

doHgamMu GUOGIHOTEK U CLIPaBOIHO-OHuOMMOrpadiIe CKUMY U3 IAHAIMH.

Bamanus IS CaMOCTOSTENBHOM pPa0OTHI BBHIIOJIHAIOTCA B IIMCBMEHHOM BHIE BO
BHeay[UTOpHOE Bpems. Pa0oTa JOIDKHA HOCHTH TBOPYSCKHM XapakTep, HpH €€ OIEHKS
IIpeloaBareb B [EPBYIO Odepeb OLEHHBAET 0OOCHOBAHHOCTD ¥ OPUTHHAIBHOCTE BRIBOJIOB. B
IHCEMEHHOH paboTe Mo TeMe 3a[aHps ydaIluics HO/DKEH IIOJHO M BCECTOPOHHE PacCMOTPETH
BCE AaCIeKTHl TEeMBL, YeTKO CGHOpMyIHpoBaTb M apryMEHTHPOBaTh CBOIO IIO3MIHIO IO
MCCIICAYeMEIM BOTpocaM. BEIOpD KOHKPETHOTO 3ajaHus UL CaMOCTOATEIBHOH paboThI
IPOBOJUT MHPENMOaBarellb, BeAYMHH NPaKTHYECKHE 3aHATHA B COOTBETCTBHH C IEPETHEM,
yKa3aHHBIM B IUIAHAX IPAKTHIECKAX 3aHATHH.

Obuue npasuia 6bINONHEHUA NUCLMEHHBIX pabom

Ha mepBOM 3aHATHH CTYAEHTHI HOJDKHBI OBITH HPOMH(OPMHPOBAHBL O HEOOXOIMMOCTH
COBIIONICHHS. HOPM aKAeMUIECKOM STHKM W aBTOPCKUX IIpaB B Xofe o0ydeHus. B gacTHOCTH,
IIPEIOCTABIIAIOTCS CBECHUS:

= o6mas uadopmars 00 aBTOPCKUX IIPaBax;

- [IpaBHUJia MUTHPOBAHKS;

- mpaBuiia 0(OpMIIEHHS CCHLIOK;

Bce IMeroIrecs B TEKCTE CHOCKH TINATENBHO BEIBEPSIOTCS M CHAOKAIOTCS «aJpecaMm.

HenomycTuMo BKJIFOYATh B CBOIO PabOTy BBEIIEPXKKM M3 PabOT APYTHX aBTopoB 6es
yKasaHWs Ha 5TO, TEPECKasbBaTh TyXKyro paboTy 6im3ko K TeKcTy Ge3 OTCBUIKH K HEH,
ACIIONB30BATh UyXHe HIeH 06e3 yKasaHWs [EPBOMCTOYHHKOB (3TO KacaeTcs W HH(OpMAIuH,
HaiinenHol B ViETepHeTe). Bee cirydan miarnara JOJDKHBL OBITh HCKIIFOYCHBL.

CIHCOK HCIIOJIB30BAHHOMN JIMTEPATYpHI JOJDKEH BKIIFOUATh BCe MCTOYHHKY HH(pOpMAIUH,
M3ydeHHbIe ¥ IPOPabOTAHHBIE CTYACHTOM B IPOIIECCE BBIIONHEHUs PAOOTEHI, M HOJUKEH OBITH
cocraBiieH B cootBerctBud ¢ I'OCT P. 7.0.5-2008 «buGmumorpadmueckas ccruka. OOmme
TpeOOBaHUS B IPABUIIAY.

Tpebosanus Kk HANUCAHUIO pedepama

Pedepar 1o [gaHHOMY Kypcy SBIS€TCS ONHMM H3 METONOB  OpraHM3aluy
CaMOCTOSTENIFHOM PabOThL.

TeMmsl pedepaToB SABIMIOTCS JOIOIHHTEIBHEIM MATEPUATOM UL W3YYCHHS JNAaHHOH
IUCUAILIAHEEL Pedepar oneHnBaeTCs B OJUH OalLl B OLEHKE HTOTO 3K3aMeHa

Pedepar HomKeH OBITH IIOATOTOBIEH COTIACHO TEME, NPEIIOKECHHON IPEIONIaBATENEM.
JlomycKaeTcss CaMOCTOSTENBHEIN ~BEIOOp TeMbl pedepara, HO IO COIVIACOBAHHMIO  C
[IPETIO/IaBaATEIEM.

Jlnr Hammcamms pedepara CTYJEHT —CaMOCTOSTENHHO —IOAOMPAcT — HCTOTHHKH
HH(MOPMAIIHH TI0 BEIOPAHHOHK TeMe (IUTepaTypa yueOHas, IepHONIIecKas 1 HHTepHET-pEeCypCEI)

O65eM pedepara — He MeHee 10 crpanuir popmara A 4.

Pedepar noJUKEH UMETh (THTYIBHEIA JIMCT, CONEPXKAHUE, TEKCT IOJDKCH OBITH pa30UT Ha
pa3sIIelE], COTIIACHO COZIEPIKAHHIO, 3aKTIOYEHHE, CITUCOK JIATEPATyPEl HE MEHEE S HMCTOYHUKOB)

O6cysxnenne TeM pedepaToB IPOBOAMTCS HA TeX MPAKTHYECKHX 3aHATUAX, TI0 KOTOPBIM
OHF pacHpelieieHsl. D10 ABISIeTCs 00a3aTeNbHbIM TpeGoBaHueM. B cirygae HE NMpeoCTaBICHUA

37



pedepara COTNIACHO yCTaHOBIEHHOMY rpaduky (6€3 yBaKHTENBHOW IPHYHMHBL), YYaIlUHCH
00s13aH IOrOTOBUTH HOBBIH pedepar.

Nudopmanus mo pedepaTy He HODKHA IpeBblnarh 10 MuHyT. BEICTYNAIOMME TODKEH
HOTOTOBUTE KPAaTKHeE BEIBOJIBI IT0 TeMe pedepara Jyis KOHCIIEKTHPOBAHHU.

Craua pedepara mperojaBaTelo o0g3aTenbHa.

7. OIEHOYHBIE CPEACTBA IJIA KOHTPOJIA YCIIEBAEMOCTH
7.1. IlacuopT ¢oHIA OLEHOYHBIX CPENCTB

He npemycMoTpeHo.

7.2  Kputepun oneHKH 3HAHHMH

KOHTpoNb H OIleHKa DPe3yJbTaTOB OCBOEHHS y4eOHOW JMCIMIUIMHBI OCYIIECTBIACTCA
IIpeTIoiaBaTeNeM B IPOIECce IPOBEIEHHS NPAKTUYECKUX PaboT, TECTUPOBAHH, cobecenoBaHuA
0 pe3ynbTaTaM BBIOJHEHHS 1ab0paTopHEIX paboT, a TakKe PelmIeHHs 3a1ad, COCTaBICHHUS
pabourx TaGNWIl ¥ IOJATOTOBKM COOOMIEHHH K YPOKY. 3HaHHS CTYJSHTOB HA NPAKTHIECKHX
3QHATHSX OIECHUBAIOTCS OTMETKAMH «OTJIMYHO», «XOPOINO», «YyIOBICTBOPDHTEIBHO» H
«HEYIOBIETBOPUTEILHOY.

Omenka 5, «OTIHYHO» BBICTABIAETCS, KOIJA CTYNCHb IIOKa3hBaeT IiryboKoe
BCECTOPOHHEE 3HAHME pasfieiia AUCIMILIMHEEL, 0043aTeNbHON U [NOIONHHUTCIBHOR TUTEPATypBI,
apryMEHTHPOBAHO H JOTHYECKH CTPOMHO H3JIaracT MaTephal, MOXET IPUMEHATH 3HAHWUS JULT
aHaJIN3a KOHKPETHBIX CUTYallHM.

Onenka 4, «XOpOINO» CTAaBUTCSI IpPH TBEPABIX 3HAHWAX pasfena IUCHHILIIAHEL
06s13aTeIbHON JIMTEPATy I, 3HAKOMCTBE C JOIOIHUTEIBHOM INTEpaTypoi, apryMEeHTHPOBaHHOM
M3JIOKEHHH MaTepHala, yMEH!H IIPUMEHHUTD 3HAHHS IS aHATM3a KOHKPETHBIX CUTYAIlHH.

OneHKa 3, «yJIOBJICTBOPUTEILHO» CTABUTCA, KOTJa CTYACHT B OCHOBHOM 3HACT pas3ieil
MUCIIATLINHEI, MOXKET MPAKTUYECKU IPHMCHUTD CBOU 3HAHM.

OueHka 2, «HEYAOBICTBOPUTEIHHO» CTABHTCH, KOrJA CTY[ICHT HE OCBOMII OCHOBHOTO
coJiepKaHusI IIpeIMeTa B ¢1abo 3HAeT U3yJaeMBblil pasies JUCIUIIIAHEL

7.3. OneHo4HbBIE CPEACTBA [JIsI MPOBENEHHS TEKy e aTTeCTallnH

o . JInanere [Tpumeprl
opMma IIpaxTraeckuii
3HaHMA Ymenus KadyecTBa OLIEHOYHEI
aTTecTallux OITBIT (BJIa/ICHHE)
obydaromerocs | X CpelicTB
YcTHEIA Kontpois Ouenka ymenusi | OueHka HaBBIKOB | OneHka Kontpons
(IMCBMEHH | 3HaHMH 110 pas3nuyuaTh paboTsl ¢ CTIOCOOHOCTH HEBIE
BIi) OIpOC | OTIPENENEHHEl | KOHKPETHBIC JIMTEPaTypHBIMU | ONIEPaTHBHO U | BOMPOCHI
0 TeMaMm M mpobnemMaM | MOHATHUSL HUCTOYHUKAMH KayeCTBEHHO o TeMaM
OTBEYaTh Ha MIpUIaratoT
IIOCTaBJIEHHBIE | CA
BOIIPOCEI
Pedeparst | Konrpois Onenka ymenusi | OreHka HaBEIKOB | OLeHKa Temer
3HaHUH 110 pa3nu4arhb paboTEl ¢ crioco6HOCTH K | pedepaToB
OIpeIeIeHHBl | KOHKPETHBIC JIUTEPATYPHBIMH | CAMOCTOATENbH | TIPUNAratoT
M mpobieMaM | MOHATHS HUCTOYHHUKAMHU oii pabote H cst
aHaJIN3y
JTHATEPaTypPHBIX
HCTOYHUKOB
[MpaxTrgeck | CMBICT OrmiceIBath U Hagrikamu: Ouenka Temsl
ue TIOHSTHM: OOBSICHATH OITMCaHUA U CIIOCOOHOCTH pabot
(mrabopaTop | eCTECTBEHHOHA | ECTECTBEHHOHAYY | OOBSCHEHHS OIEpaTHBHO U | TIPHJIATAIOT
HEIE) YUHOE BJICHHE, | HBIE SBICHUS U €CTECTBEHHOHAyd | KaueCTBEHHO cs
paboTEl TUTIOTE3A, CBOMCTBA TEI: HBIX SIBJICHUH K pelare
3aKOH, TeOpysl, | JBIDKCHHUC CBOWCTB TeJ: MIOCTaBJICHHBIE
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BEIICCTRO,
B3aMMOJIEMCTBH
e’
SJIEKTPOMAarHuT
HoOE I0JIE,

HeOECHBIX TENI ¥
HCKYCCTBEHHBIX
CITyTHUKOB
3emuH; CBOMCTBA
ra3’oB, XKHIKOCTEH

JIBIDKCHHE
HeOeCHEIX Tell U
HCKYCCTBEHHBIX
CITyTHUKOB
3emnu; CBOMCTBRA

Ha
TPaKTHIECKUX
U
nmabopaToOpHBIX
paboTax 3aaun

BONHA, HOTOH, | M TBEPABIX TEll; rasoB, JKUAKOCTEH | U
aToM, aTOMHOE | SJIEKTPOMAarHWTHY | M TBEPIBIX TEIL, apryMeHTHpOBa
PO, O UHIYKLHIO, SNEKTPOMArHUTHY | Tb PE3YJIHTATHI
HOHM3MPYIOIIH | PaclpOCTpaHEHHE | FO MHIYKIIHIO,

€ MRITy4eHHS, DIEKTPOMArHUTH | paclpOCTpaHEHHE
IUIAHETA, BIX BOJIH; ANIEKTPOMArHUTH
3BE37IA, BOJTHOBBIE BIX BOJIH;
rayiakTHKa, CBOMCTBA CBETA; BOJIHOBBIE
BcenenHas; BITy4YEHUE U CBOWCTBA CBETY;
SKOJIOTHYECKH | MOTJIOLIEHHUE M3ITy4YeHUe U

€ aCTIeKTHI CBETa aTOMOM; TIOTJIOIICHHE
UCIIOJIBb30BaHu | GoTodddeKT; CBETa aTOMOM;

s Vcranasmueath | (oTtoaddekT;
YIIEBOIOPOAH | 3aBUCHMOCTH VYcraHOBIEHHS
OTO CHIPBA. CBOMCTB 3aBUCUMOCTH
3HaHue XUMHUYECKUX CBOMCTB
CTpPOEHHUS BEIIECTB OT XUMHUYECKUX
KJIETOK, CTPOCHHMSA BEIIECTB OT
OCHOBHBIX aTOMOB CTPOCHUS
crioco6oB obpasyromyx X | aToMOB
Pa3MHOXEHHS | XUMHUYECKHX o0pa3yromux ux
OpraHu3MOB, | JIEMEHTOB. XUMHUUYECKUX
cTanuit OOGBACHATD DJIEMEHTOB.
OHTOreHe3a Ha | 3aBHCHMOCTD OO6BsacHeHU
puMepe CBOMCTB BEIIECTB | 3aBUCUMOCTH
4eJI0BeKa, OT MX COCTaBa U | CBOMCTB BEIIECTB
TPUYHH, CTPOCHHUS OT HX COCTaBa M
BBI3BIBAIOINUX | KPUCTAJUNIMYECKH | CTPOCHHMSA
HapyIIEHNUSI B | X PEIIETOK. KPHCTAJUTHYECKU
pa3BUTHH OOBSICHATE X PELIeTOK.
OpraHu3MOB. | XUMHYECKHE OOBsicHeHHA
3HaHue SBJICHHS, XUMHYIECKHX
cocTaBa, MPOUCXOAINNUE B | ABJICHHUH,
CTpPOCHHUS U npupoje, OBITy U | IPOUCXOLISINHUX B
o0mux Ha npupoje, OkTy u
CBOMCTB TPOU3BOJICTBE. Ha

BaXXHEHIINX OueHMBaTh MIPOU3BOJICTBE.
KJIacCOB BIIASTHHE OteHMBaHUA
HEOPTraHW4ecK | XMMHYECKOTO BIMSTHUSA

uX U 3arpsI3HEHUs XUMHUYECKOTO
OPraHHYECKHX | OKPYIKaroIlei 3arps3HEHUS
coelMHeHMM, | Cpeasl Ha OKpYyXaromein
HCKYCCTBEHHBI | OPTaHM3M cpensl Ha

X4 YeJoBeKa U OpraHu3M
CHHTETHYECKH | JIPYTHU€ XKHBbIC YeJoBeKa U

X ITOJIMMEPOB. | OPTaHU3MEI; IpYTHE JKUBEIC
CMBICIT aHAJIM3UPOBATh U | OPTaHU3MBL;
€CTECTBEHHOHA | OLIEHHMBATh aHanm3a U
YUYHBIX 3aKOHOB | Pa3jInYHbIC OLICHUBAHUA
KJIACCUYECKOM | TUTIOTE3BI pasIMIHbIX

39




MEXaHHKH, MPOUCXOXKAEHHS | TMIIOTE3
BCEMHUPHOTO JKH3HH Ha 3emiie; | MPOUCXOXKACHHS
TSTOTEHUS, TIPOBOJUTH KVM3HHU Ha 3eMIIE;
COXpaHeHUs OIUCaHHue MPOBEACHUS
SHEPIUH ocobeit ogHOTO OTIMCaHUS
HMITyJIbCa U BHJIA TIO ocobeti 0JTHOTO
SIIEKTPUYECKOT | MOP(OIOrMYECK | BHIA IO
0 3apsiaa, OMY KpUTEpHI0. | MOpGOIOrHIecK
TepMozpHAaMUK | OTnuyarh OMY KPUTEPHIO.
U, THIIOTE3EI OT Otmums
SIIEKTPOMATrHUT | HAyYHBIX TEOPHMA. | THIIOTE3BI OT
HOM MHIYKIMY, | JlenaTs BEIBOJEI HaYYHBIX TEOPUH.
doroaddexra; | Ha OCHOBE JlenaTb BEIBOIBI
KOJIMYECTBEHH | SKCIIEPUMEHTANIBH | Ha OCHOBE
BIX 3aKOHOB BIX JIAHHBIX. SKCIEPHMEHTAIEH
XUMHAA IIpuBonuTh BIX JaHHBIX.
[Nepronuyecky | IPUMEDHI, TTpuBonuTe
i 3aKOH MOKA3bIBAIOIIUE, | IPHMEPHL,
LU Mennenee | 4to: HAOMONEHUS | MOKA3BIBAFOIIC,
Ba Y SKCTIEpUMEHT YTO: HaOJIFOAECHNUS
BKJIaJL SIBIISTEOTCS Y SKCTIEPAMEHT
POCCHICKUX U | OCHOBOH IS SIBIISFOTCSA
3apyOexKHBIX BEIJIBIDKEHHSA OCHOBOM 111
YUEHBIX, TUIOTE3 ¥ TEOPUH, | BBIIBIDKCHHS
OKa3aBIINX TI03BOJIFOT TUTIOTE3 ¥ TEOPHH,
HauOOJIBIIEE MIPOBEPHTH TI03BOJISIFOT
BIIVSTHHEC Ha UCTUHHOCTB TIPOBEPHTH
pa3BUTHE TEOPETUYECKHX HUCTUHHOCTB
€CTECTBO3HAHM | BEIBOZIOB; TEOPETHYECKUX
s €CTECTBEHHOHAYY | BBIBOJIOB;
Has TEOpHs JaeT | ECTECTBEHHOHAYY
BO3MO)KHOCTB Hasl TEOpHUS IaeT
OOBSICHATD BO3MOKHOCTb
U3BECTHEIC OOBSICHATB
SBJIEHUS IPUPOAB] | M3BECTHEIE
U HAyYHBIE SIBIICHUSI TIPUPOIEI
(aKTHl, Y Hay4HEIE
MpeIcKa3bIBaTh daxTsl,
ellle HEM3BECTHBIE | MPEJCKA3EIBATE
SIBIICHUS elle HEM3BECTHEIE
SIBJICHUST
Tectuporan | KoHTpoib Ornenka ymenust | OueHka HaBBIKOB | OligHKa Bonpocs
ue 3HaHWH 10 pa3nuyaTh JIOTUYECKOIO criocoOHOCTH TIPUIAraroT
OmpeneNeHHbl | KOHKpEeTHBIE aHaju3a 1 OMEpaTUBHO U | ¢
M mpobieMaM | IOHATHSA CHHTE3a IIpU Ka4eCTBEHHO
COIIOCTABIIEHUM | OTBEYaTh Ha
KOHKPETHBIX TIOCTABJIEHHEIE
TIOHATHHI BOIIPOCEI

IIpumepHbIe TeCTOBLIE 3aaHHS:
Paszmen 1. Buoaorus
1. IIpoyecc uHOUSUOYANbHO20 PA3BUMUSL OP2AHUSMA - IMO.

a) OHTOTEHE3

b) MHTO3

40




c) aMHUTO3

d) Metio3

2. Tkanwvio Hasviearom.

a) KOXKHITY JIyKa

b) IPYIITy KJIETOK, CXO/HBIX II0 CTPOCHHUIO U BHIIOIHSIONIEX ONPEIENEHHYI0 (yHKIHIO
c) MSIKOTH STOMBI

d) ckubKy apbysa
3. Benxu - buono2uueckue noiumepsvl, MOHOMEPAMU KOMOPbIX AGNAIOMC.:

a) JKUPBI
b) (hepMEHTEI
c) AMHUHOKHCIIOTEL

d) YTIIEBOBI
Paszgen 2 ®usnka
1. Ilepemewjenue mouxy - 5mo

a) JUTAHA TPaeKTOPHH

b) BEKTOP, COCIMHSIONME HadalbHOE ¥ KOHEYHOE IOJI0KEHHE TOUKH

c) JIMHHSI, TI0 KOTOPOH JBIIKETCS TEIIO

2. PasHomeproe npamonunelinoe 08uicenue — 5mo

a) JIBrokeHue, TIPU KOTOPOM TEJIO 3@ OJHO M TO € BpEM IIPOXOIUT OTMHAKOBOE
PAacCTOSIHIE, & €r0 CKOPOCTh IOCTOSHHA ¥ TPACKTOPHS IpsMast

b) IIBIDKEHHE, IIPH KOTOPOM TPaeKTOPHs IIpsMasd, a CKOPOCTE Teja 33 OIMHAKOBOE BpEeMs

MEHSIETCS OJTHHAKOBO

3. Banuwume dopMYNY 3a6UCUMOCHIY KOOPOUHAMbBL OM 8DeMeHY Ol CIY4as PAGHOMEPHO20
NDAMONUHENH020 0BUNCEHUS

4. Vexopenue npu npAMOIUHEHHOM O8UNCEHUY MOYKY, eclid MOOYIb ee CKOPOCHIU
ygenuyueaemcs, HanpasieHo

a) TyJa e, KyAa i CKOPOCTh
b) IIPOTHUBOIOJI0XHO CKOPOCTH
c) paBHO HYJIIO

Paszgen 3 Xummns.

1. Kax Ha3ui8ar0mcs 6eulecmad 8 COCmae KOMopblx 6x00um 084 XUMUYECKUX dNIeMEHMA, 0OUH
U3 KOMOPbIX KUCLOPOO.

a. Oxcuasl

b. Kucnors

c¢. Ocaopanng

d. Comm

2.  Kak nazuieaiomcs peakyuy, npOmeKaiouue ¢ videseHuem menia?

a)

b)

OHTOJIEpMHUYECKHE
Me3zonepMU4ECKHE
c) OK30TepMHYECKHE
d) MeraTtepMHIECKHE
3. JIna kakux opeanuyeckux coedunenuil xapakmepna obwas gopmyna CoH,?
a) AJKaHBI

b) AnkeHsl
c) AJKanueHbI
d) Apensl

[puMepHEBIe BOIPOCHI AJIS YCTHOTO ONPoca (KOHTPOIbHBIX pa6oT):

Pa3nen 1 buoJiorus
1. Opranudeckue BEIECTBa pacTUTEITPHON KIIETKH, J0KA3aTeIbCTBA UX HAIMIUA B PACTCHHH.

2 BuraMuHsl, (hepMEHTHI ¥ FOPMOHBI ¥ HIX POJIb B opranusme. Hapymenus npa uX HEAOCTATKE U

U30BITKE.
3. ITIpoKapHOTHIECKHE OPraHU3MbI U UX POJIb B OHOIIEHO3aX.
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Paznen 2 ®usuka.

1. Yro Takoe cuiaa TpeHu?

2. OT 4ero 3aBHUCHUT CHJIA TPCHUA?

3. Uro Takoe K03 QHIHEHT TPEHHUA?
4. Byzet T OMHAKOBEIM K03 GHUIIHEHT TPEHHS /I PAsHBIX IOBEPXHOCTCH?
Pa3znen 3 Xumus

1. Yro m3ygaer xumua? KaxoBo ee 3HaueHHE?

2. Urto Ha3BIBaETCS, XAMUYECKHUM DIIEMEHTOM?

3. UeMm oTIMYAETCS XHUMAYCCKUH IIEMEHT OT BEIIECTBA?
4. Yro HaspIBaeTCs, autoTponuei? [IpuBequTe mprUMepsI.
TIpuMepHBIE BOPOCHI A1 KOHTPO/ISI CAMOCTOATEILHOH padoTsI:
1. Metpoiorus B mpodeccun
2 ®msuxa B npodeccnn (3nauenne GU3UKHU IPH OCBOSHHU IPOQeCcCh)
3. TTorpemHoCTH U3MEPEHUH

4. CKOpPOCTH B IIPUPOJIE U TEXHHKE.

5. Tamuieo I'amuneit — ocHOBaTeIb TOUHOI'O €CTECTBO3HAHUSI

6. 3mauenue oTKpeITHH [amunes
7. Ucaax HBIOTOH — CO3/ATENb KIACCHIECKOH (QH3HKH
8. Cuitbl B IpUpOAE U TEXHUKE
9.VIbTpa3ByK ¥ €r0 UCIONIb30BAHKUE B MEAUIINHE U TEXHUKE
10.PaioakTHBHBIE H3IyYSHHS 1 UX BO3JEHCTBUE HA JXUBEIE OPTaHU3MBI

Ilo xumuu

1. Baxxueiimue cOeIMHEHHU A METAJUIOB M HEMETAJIOB B IPHUPOAE U XO3SHMCTBEHHOH JIESITETHbHOCTH

qCJI0BCKaA

2. IlpupoHble HCTOYHUKH YTIIEBOJOPOIOB
3. BaxkHelilue cOeIMHEHNS METAIUIOB M HEMETAUIOB B IIPUPOJE B XO3AHCTBCHHOM
JIEATEITEHOCTH YEIIOBEKa
4 KpucTammuieckuie PeleTKH BEmeCTB C Pa3THIHbIMY BHAMA XHUMHIECKOH CBA3H
5. Ponp B KiI€TKEe HEOPTraHMYECKHX M OPTaHHYIECKUX BEILECTB

Ilo 6uonozuu

1.Bupychsl — Bo30yauTeny HHQEKITHOHHBIX 3a00IeBaHIH
2.Bupyc ummyHoznedumnura denosexa (BUY). Ilpopunakrika BUY-unbexun

3. T'eHeTHUeCKHE 3aKOHOMEPHOCTH CEIEKITHH

4 Vuenne H.W. BaBuiioBa 0 IeHTpax MHOr000pasust ¥ IPOHCXOXK/ICHHSA Ky TbTYPHBIX PACTCHUN
5.I'umoTe3bl MPOUCXOKACHUS KUSHH
6.I'mobanbuble H3MeHeHNs B Onocdepe Mo BIUIHUEM CATCTFHOCTH JEJI0BEKa
7.4. OeHOYHbIE CPEACTB IS IPOBEIeHHs IIPOMEKy TOYHOIH aTTeCTaluH

ITpomexyTouHas aTTeCTalus

®dopma IpaKTieckni JInumple kadyecTBa LIprvepet
— 3Hanus VYMeHus OIIBIT B S—— OIIEHOYHBIX
(BameTh) CpencTB
Tuddepern | Korrpon | Onenka ymenus | OneHka Onenka Bompocsr:
HPOBAHHBIA | b 3HAHHA | IOHUMAThH HaBBIKOB CIIOCOOHOCTH TIPHJIATaloT
3a4eT 0a30BBIX | CIIEIHANIBHYIO JIOTHYECKOTO rpaMOTHO ¥ YETKO | CA
TIOJIOEH | TEPMHUHOJIOTHIO | COIIOCTABIICHH | M3JIaraTh MaTepHal
HH B 1H
obnactu XapaKTepPUCTH
€CTECTBO KH 00BHEKTOB
sgagmsd | Omenka ymeHus | OICHKa Onenka 3amaun
permars HaBBIKOB CIIOCOOHOCTH TIPUJIAraroT
THIIOBEIE 33[a9y | JIOTHYECKOTO rpaMOTHO ¥ YETKO | CA
B 00J1aCTH MBIIUIEHAL H3jIaraTh XoJ
npodeccuoHalb | IPH PEIIEHUH | PEINCHHMS 33/1a9 B
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HOIt 3a7a4 B obmacTH

JIESTETEHOCTH obmacTu podecCHOHATBHON
mpodeccroHan | AeSTEIbHOCTH H
BHOH’ apryMeHTHpOBaTh

JCATCIIPHOCTH PE3YIILTAThI

7.4.1. IIpuMepHbIe BOIPOCHI /IJIsl IIPOBEXCHHsI IIPOMEKYTOIHOH aTTecTanuu (Tud. 3aver)

L. MexaHIuecKoe IBHKeHHe. MarepuanbHas Touka. Teso oTcyera.

2, Tpaexropus. ITyts. Ilepememenne. CKOpPOCTS.

3. PaBHOYCKOpEHHOE —NPSMOJIMHENWHOE JIBIUKEHHE. YCKopeHue. PaBHO3aMeICHHOE
NPSMOJIUHENHOE TBIKCHUE.

4. CBofGomHOE TameHne Tell. YCKOpEeHHe CBOOOIHOTrO IafeHHs. BiusaHume yCKOpeHHH Ha

JKHUBBIE OPTaHU3MBIL.

3. PaBHOMEPHOE JBIKEHHUE 10 OKPYKHOCTH H €To Xapakrepuctuky. [Tepro.

6. VrnoBas cKopocThb. L[eHTpOCTPEMUTEIBHOE YCKOPEHHE.

2 OTHOCHTEILHOCTS MEXaHAUECKOTO ABMKeHMS. CI0XEHUE CKOPOCTEH.

8. [Mpuniwn #HepImH. 3aKoHbl HptoToHA.

9. JIBIOKEHHE TeNa 0T JefiCTBAEM HECKOIBKHIX CHJl. CI0XEHHE BEKTOPOB.

10.  HMmmynsc Tena. 3aMKHyTas CHCTeMa. 3aKOH COXPaHEHUS UMITYIIbCa.

11.  Bpoynosckoe nsmxenue. Juddysus. uddysus B )KuBOH IPAPOTIE.

12 PasMepsl B MacChl MOJIEKYJ U aroMoB. ITocTosmnas ABoranpo. MneanbHbIi Tas.

13.  TepmomMHaMmIHYeckue napamerpeL. Jlapnenue rasa. Jlapnenne aTMocepsL.

14. Temmeparypa. TepmoauHamMpraeckas mkana KenbBuHa.

15.  Temmeparypuas mxana Llenscus MenuIMHCKAN TepPMOMETD.

16.  Bomsmoii map B atMocthepe. AGCOIIOTHAS B OTHOCHTENBHAS BIAKHOCTH Bo3yxa. Touka
POCEL

17.  IIpubopsl myist OLpEAENeHUs BIKHOCTH BO3/yXa. | HTHCHNYECKOE 3HAICHUE BIAXXHOCTH
BO3/IyXa.

18.  XapaKTepHCTHKA XUKOTO COCTOSHHS BEIeCTBa. birKHuiA MOPAIOK.

19. CwmaumBanue. Kammmugprocts. KamuuuipHble sBleHHS B ObITY, IPHPOAE, OPTaHH3ME
YeoBeKa. ,

20.  Kpucrammdeckue u amopbusle Tena. Kpucramiorpadus.

21.  Tlepmomwueckuii 3axoH JI.W. Menneneesa

22.  KpucrammdecKue peIieTKA

23.  HonHas XUMHYECKad CBS3b

24.  KoBaneuTHas HOJsSIpHAas U HEMOJIIPHAS XUMHUICCKas CBA3b

25.  ArperaTHBIE COCTOSHHSA BEIIECTBA

26. VYreBonopoasl
27.  XKunkwe emectBa. Hedtsb

28.  Teepmoe cocTosHHE BemecTBa. JKuIKIe KPACTAIIIE]

29.  Kiaccuduxanys HeOPraHHICCKUX BEIECTB

30.  Teopus XMMHYECKOTO CTPOCHHUS OPTAaHUIECKUX COCAMHCHUN A.M.bytnepoBa
31.  Ilomumepsr

32. CMecH BEIIecTB, KX COCTaB U CIIOCOOBI Pa3JCICHAS

33.  JlucmepcHBIE CHCTEMBI

34,  XuMHdYecKHe PeaKiWy U UX KIacCHOHKAIUsI

35.  CKOpOCTh XMMHUYECKOH peaKlnu

36.  O6paTuMBle XUMIYECKHE PEAKINH U XUMAIECKOE PABHOBCCHE
37. OKUCIUTEIHFHO-BOCCTAHOBUTCIBHBIC PCaKITUH.

38.  XWMHYECKHE HCTOYHHMKH TOKa

39.  Dnexrponus

40.  IIpemenbHBIE U HENPEAEIBHBIC YITIEBOJOPOABI

41.  T'eneruka 4enoBeKa
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42.  Cucrema KpoBOOOpallleHHs YEIOBEKa

43.  BrimemuTenbHas CUCTEMA YEIOBEKA

44, JlprxaTeapHas CHCTEMA YEJIOBEKa

45.  3penHue u ClIyX 4eIOBeKa

46.  Bopuoii 6amanc ¥ QYHKIIMK BOABL B OPraHU3Me YeJI0BEKa

47. Buramusbsl. bone3nu, OOYCIOBICHHBIE BHTaMHHHOM HEIOCTATOYHOCTHIO MM HX
130BITOYHOCTEIO

48.  TopmonsL Knaccudukarus u CBOMCTBA TOPMOHOB

49,  ®axTOpPHI BIUSIOMUE HA COCTOSHHUE 3I0POBBS

50.  HacnencrBeHHBIC 3a00/1€BaHUL

7.4.2. IIlpumepHbIe 327291 HA AU Q. 32a9€T
1) KaxoBa »ecTKOCTh TIPYXUHBI, €Clid TPy3 Maccoi 10 kr pactarusaer npyxuty Ha 10
CM.
1000H/m
2) Kaxoif Irpy3 Hy’KHO IOABECHTD K IpyxmHe xEcTKoCTbio 1000H/M, 9T00BI pacTIHYTH
ee Ha 20 cM.
3) I'pys Maccoit 3 Kr pacTAruBaeT IpyXuHY Ha 5 cM. Kakum IOIDKEH OBITH Ipy3,
KOTODEIA PacTSHET IPYXUHY Ha 8CM.
IIprMeps! 3371849 | BOIIPOCOB K KOHTPOIIGHOH paboTe 10 XUMHH
1) Vkaxwure, Kakoe BEIECTBO ABIIAETCS OKUCIHTENIEM, KAKOS BOCCTAHOBUTEIIEM:
Cu + HNO3 = Cu (NO3)2 + NO + HO  omnpenenute Ko3QQHUIHEHTEH METOOM JICKTPOHHOTO
Oamanca
2) VKaxuTe, KAKOE BEIIECTBO SIBIIAETCS OKUCIIUTENCM, KaKOe BOCCTAHOBHTEIIEM:!
NH; + Bro = N3 + NHsBr  ompenemate K03pOHIMEHTE METOIOM 3I€KTPOHHOTO Oaanca
3) Hamummrte ypaBHEHHE IPOTEKAIONMIEW peakIWd B MOICKYIIPDHOM H HOHHO-
MOJIeKyIapEOM BHe. OOBsICHATE oYeMy OHA IIpoTekaeT? KapOoHaT Kayus + THAPOKCHA Gapust
4) Kaxo#fl TWm KOBAJCHTHOM CBA3M — TMONSIpHAS WM HEMOJApHAZ — B MOJICKyNax
cenyromux Bemects? COz, H2O, HaS, ChOy7, PCl5? K atomaM, KaKHuX DJIEMEHTOB CMEIAIOTCS
ofImue 3IEKTPOHHBIE TTAPHI B 3THX MOJIEKyIax?

8. JONOJHUTEJbHOE OBECIIEYEHHME JUCHUIIJINHbI

Ipninoxenne 1. KpaTkuii KOHCIEKT JEKIHOHHBIX 3aHATHN

Aoepras u mepmosoepHas snepeemuKa

SImepHBI peakTop — YCTPOHCTBO, B KOTOPOM OCYIIECTBILETCS yNpaBIAeMas sNepHAs
IemHas peaKus, COMPOBOX/AIOIAscsS BEIIENEHHEM SHeprud. lIepBf SIEPHBIA PEAKTOp
noctpoeH B nekabpe 1942 B CIIIA mox pykosonctsom O. @epmu. B Epore mepsbrit SIIEpHBIA
peakTop IIyImeH B nekabpe 1946 B Mockse mox pykoBoactsoM I.B. Kypuarosa. CocTaBHBIMH
YacTAMH JIOOOTO SIEPHOTO PEaKTopa SBIAIOTCA: aKTHBHAsS 30HAa C SAAEPHBIM TOILIMBOM,
OKpYXEHHas OTpaxkarelleM HEHTPOHOB, TEIUIOHOCHTENb, CHCTEMA pETyJIUPOBAHIL IEITHOM
peaKIWy, 3alluTa, cucrema ympasieHHs. OCHOBHON XapaKTEpPHCTHKOH ANEPHOTO PeakTopa
SIBIISIETCSI €70 MOITHOCTb.

Bnuocnuii u oanvruti Kocmoc

K rpymre 60JIbIMAX TUIAHET OTHOCATCS IIAHETH! TUTaHThl U IIAHEeTH 36MHOK TPYTITIBL K
mepssM otHOCAT IOmuTep, CatypH, Ypan, HenryH u IInyToH, KO BTOPBIM - Mepxkypuii, Benepy,
3emurro 1 Mapc.

Maubre mianeTsl (ACTEpOUIBI) — 3TO KOCMUYECKUE Tella pa3MepPOM B COTHH KHJIOMETPOB
W MeHbIIe, ABIKyImEecs BOKpyr COJHI IO SJUIHITHYECKHM OpOHTaM, PaclmoIOXEHHBIM, B
OCHOBHOM, Mexmy opouramu Mapca u IOnmTepa. Camble MaICHPKHE aCTEPOHABL HMCIOT pasMep
HeckonbKo Menbire 1 kM. Uneno MaibIx IUtaHeT OBICTPO PacTeT IIPH MEPEeXOe OT KPYIHBIX K
MEJIKHIM, KOTOPBIE YK€ MOXKHO CUMTAaTh KPYMTHBIMA METCOPUTHBIMH TEJIAMH.

3Be3nl B Hammell [ anakTuke «Mieunsii [TyTs» 06pasyroT eIHHYO 3BE3HYIO CHCTEMY U
CTPYIIIEPOBAHEI B CPABHUTEILHO TECHBIE CKOIIeHus. Hanbonee ApKue ¥ MaCCHBHEBIC 3BES/IBL, 4
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TaxoKe GOJBITMHCTBO TYMAHHOCTEN M Hallla COJNHEYHAs CHCTEMa HaXOAATCS BOJM3M MIIOCKOCTH,
HO OueHb naleko oT nenTpa lamaktuku. OHM IOBHXKYTCS BOKPYT OOIIEro ILEHTPa TsDKECTH,
KOTOpBI 00pasyercs OPOMHBIM CKOIIEHHEM 3Be3 B sape. BOoKpyr Hero M COBEpIIAETCA
IBUYKEHHE BCeX 3Be3]I, B ToM uncie 1 ComnHia.

Xumuyeckas cés3b

MonHas CBSI3b — YACTHBIA CiIydai KOBaJIEHTHOH, KOIZa o0pa3oBaBINAsCs 3JIEKTPOHHAS
mapa MOJHOCTBIO MIPHHAINIEXMT Oolee IIEKTPOOTPHIATENPHOMY aToMy, CTAHOBAIIEMYCS
apmonoM. OCHOBOM IS BBUIGTEHHUS 3TOM CBA3HM B OTAENBHBIN THIL CIIY)KHT TO 00CTOATEIHCTBO,
YTO COEWHEHMS C TakOi CBS3BI0 MOYKHO OIMCBHIBATH B 3IEKTPOCTATHUECKOM HPHOIMKCHUM,
cuMTas HMOHHYIO CBf3b OOYCIOBICHHOH NPHUTSDKEHMEM IIOJOXXHUTENBHBIX U OTPHIATCIBHBIX
HOHOB. B3amMozeicTBHE HOHOB IIPOTHBOIOJIOXHOIO 3HAaKa HE 3aBHCHT OT HAlpaBJICHHUA, a
KYZIOHOBCKHE CHJIBI He 00IaqaioT CBOXCTBOM HACHIIEHHOCTH. [103TOMY KaX/IBIH HOH B MOHHOM
COEIMHEHHY TIPATATHBAET TAKOE 9HCIIO HOHOB IPOTHBOIOIOKHOTO 3HaKa, YTOOE! 00pasoBanach
KPHCTAUIMIECKas PeIIeTKa HOHHOTO TUMa. B MOHHOM KpHCTailIe HET MOIEKYIL. Kaxmerii non
OKPYXXEH OIpEleEHHEIM HHCIOM HOHOB IPYroro 3Haka (KOOpAMHAIHMOHHOE HHCIIO HOHA).
VoHHBIe Iaphl MOTYT CYIIECTBOBATH B ra3000pa3HOM COCTOSHUHM B BHIE IOJSPHBIX MOJEKYIL. B
razoo6pasaoM coctossaur NaCl uMeeT TUMOIbHBI MOMEHT ~3-107%° KM, 9TO COOTBETCTBYET
oMemermo 0,8 3apsyia SeKTpoHa Ha UmHY cBssu 0,236 v ot Na k CL, . e. Na®¥*CI%,

MeTaTHaecKasl cBSI3b BO3ZHHMKAET B Pe3yJIbTaTe YaCTHYHOH NEIOKaIM3alliy BaJCHTHBIX
5TEKTPOHOB, KOTOpblE IOCTATOYHO  CBOOOJHO  JABHXKYTCS B  PENIECTKE  METAIIOB,
3JIEKTPOCTATHIECKY B3aUMOIEHCTBYS C HONOXHUTENBHO 3apsHKEHHbIME MOHAMH. CHIIBI CBA3H HE
JTOKAJM30BAHEI ¥ HE HANpPaBIeHEl, a JEJOKAIH3UPOBAHHEIE SIEKTPOHEI O0YCIOBINBAIOT
BEICOKYIO TEIIO- M SJIEKTPONPOBOAHOCT. Bomoponnas casb. Ee obpasoBaHne 00yCIOBICHO
TeM, YTO B Pe3yJbTare CHIBHOIO CMEIIEHHs DJIEKTPOHHOW Naphbl K SNIEKTPOOTPHIATEHHOMY
aToMy aToM BOJOpOXa, oOmamaromuii 3(QGEKTUBHBEIM IIOJNOXKUTEIBHBIM 3apSJIOM, MOXET
B3aHMOJIeHicTBOBaTh ¢ ApYruM smekTpoorpumareinsabiM atomoM (F, O, N, pexe Cl, Br, S).
DHEprus TAaKOro OBJIEKTPOCTATHIECKOrO B3AaMMOJCHCTBHA COCTABILACT 20-100 xJDx-MomB .
BoZOpOAHbIE CBA3M MOTYT OBITH BHYTPH- H MEXMOJEKYJSPHEIMA. BHYyTpHMONEKyIpHAL
BOZIOpO/HAsA CBA3b 00pa3yercs, HaIpUMED, B Al[CTUIANCTOHE U CONPOBOKIAETCS 3aMbIKaHHCM
KA.

T'enemuxa

[eHeTHKa — HayKa O HACJIEJCTBEHHOCTH M H3MCHUHBOCTH. Hacnedcmeennochb OOBIMHO
OIPEJIETIAOT, KaK CIOCOOHOCTH OPTaHM3MOB BOCIIPOM3BOAUTH cebe mogo0HOe, KaK CBOMCTBO
pOUTENbCKIX 0cobell mepefaBaTh CBOM NPU3HAKM U CBOMCTBA IOTOMCTBY. OTUM TepMHUHOM
OLIPEIIETIAIOT TAKAKE CXOICTBO POICTBEHHBIX 0CO0€H MEXTy COOOH.

Y. JlapBMH OTMEYal, 9TO IIOTOMKH, KaK IIPaBHIIO, HE SBISIOTCS TOYHOH Konuer
POJTUTENBCKAX ocobet, TaK Kax HapsIy c HACJIeICTBEHHOCTBIO UM
IPHUCYIIA USMEHUUBOCHb, KOTOPas IPOSBILIETCS B PA3IHIMAX OTACIBHBIX OPraHoB, MPU3HAKOB
HIIA CBOMCTB, WX KOMIUIEKCA MX Yy MOTOMKOB IIO CPABHCHHUIO C POJUTEIIMH M POACTBEHHBIMU
0co0sMH.

3ajadeli TEHETHKH SBIETCS H3ydeHHE IIepejiad HAacNeJCTBEHHOCTH OT DOIUTENeH
IOTOMKaM. IIpeeMCTBEHHOCTh MEXIY IOKOJEHHSMH OCYINECTBIIETCA IIyT€M IIOJIOBOIO,
6ecIIoIoro M BEreTaTHBHOIO pasMHOXKeHWs. IIpH I0I0BOM pasMHOXEHHH BO3SHMKHOBCHHC
HOBOTO MOKOJICHHMS HPOHMCXOMWT B PE3YNbTATe CIMSHHS MATEPHHCKOH U OTIIOBCKOH IIONIOBBIX
KIIETOK, TI0STOMY HOTOMKH HeCYT IIPH3HAaKH 00euX pomutenbekux (opm. ITomoBble KITETKH
COCTaBIITIOT ~ HHYTOXHO MAaJIytOo JOJIIO MHOTOKJIETOYHOT'O OpraHu3Ma. Onun
COZEPIKAT HACIeOCMEEHHYI0 UHGOpMAYUIO COBOKYITHOCTE TEHOB €/IMHHIl HACICACTBCHHOCTH.
HacnencTBeHHAsS MHQOPMAIHS ONPERENeT YETKMA IUTaH OHTOIEHEe3a, B IPOIecce KOTOPOIo
pasBHBAIOTCS U GOPMUPYIOTCA CIENU(UICCKAS LA NaHHOH 0co0u CBO¥CTBA U IIPH3HAKH.

M. E. JlobamoB maeT clexyiomee ompeneneHue: «HacnencTBEHHOCTBIO Ha3hIBACTCS
CBOMCTBO OPraHM3MOB OOECIICUMBATE MAaTEPHATBHYIO U (QYHKIHOHATBHYIO MPECMCTBCHHOCTH
MeXIy HIOKONEHHSMH, & TaKXKe OOyCITOBIMBATH CIENU(pUICCKHN XapaKTep HHIUBHIYanbHOIO
Pa3BHTHS B OIPE/ICICHHBIX YCIOBHAX BHEITHEH CPEIBI.
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Hapsmy ¢ TEpMHHOM «HACJIEACTBEHHOCTb» B TC€HETHKE IMPHUMCHSIIOT TCPMHHEI
«HACJIE[IOBAHHE» H  «HACIEAYEeMOCThb». Hacneooseanuem Ha3BIBAIOT — IPOIlECC — IEpeaadd
HACJTEJCTBEHHBIX 3aIaTKOB MM HACJIEJACTBEHHOM HH(GOpPMALUK OT OIHOTO ITOKOJIEHHS JPYTOMY,
B PE3YNBLTATe Yero y IOTOMKOB (OPMUPYIOTCS OIIPEEICHHBIE IIPU3HAKA U CBOWCTBA, [IPUCYINHIE
POIUTENECKAM 0CO0sM. TEpMHUHOM «HACHEAYEMOCTE» 0003HAYAIOT OO [CHETHYECKOH
H3MEHUMBOCTH B 00IIeH (PEHOTHITHYECKOH N3MEHUYMBOCTH IIPU3HAKa B KOHKPETHOU MOITYIIAIIHAH
JKUBOTHBIX WIIH PACTCHHH.

9. OBYUEHME CTYJAEHTOB-UHBAJIUJIOB 1 CTYJEHTOB C
OI'PAHMYEHHBIMHA BO3MOXKXHOCTAMMH 3I0POBbSI

ITopsmok OOyYeHHs] WHBAIUIOB H CTY[AEHTOB C OrPAaHMYEHHBIMHA BO3MO)KHOCTSIMH
ompenenen «llonoxenmeM KyOI'Y 06 oOyueHwH CTyACHTOB-MHBAIMAOB M CTYJCHTOB C
OrpaHUYCHHBIMA BO3MOKHOCTAMH 310POBBSY.

Jts 71mm ¢ OTpaHWYeHHBIMH  BO3MOXHOCTAMM  3I0POBBS  IIPEyCMOTPEHEI
06pazoBaTeNbHBIE TEXHOIOTHH, YIUTHIBAIOIIHE OCOOEHHOCTH U COCTOSIHHE 3[I0POBBS TAKMX JIHIL.
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PELHEH3UA
Ha paGodyro mporpaMmy 110 JucUuIuiiHe «ECTeCTBO3HAHHE
Hanpasnenue 54.02.01 dusaits (1o oTpacism)

PabGouas mporpamma no aucuuniaube «bEcrecTBozHaHue» JUlsd CTyACHTOB
WUHeTUTyT cpenHero npodeccuoHansHoro obpasosanus GI'BOY BO «Kyol'y»
COCTaBJIeHa B COOTBETCTBMU C NMpumepHoi nporpammoi OMP, pexomeHn0BaHHOE
denepa’bHbIM TOCYIAPCTBEHHBIM aBTOHOMHBLIM yupekaeHnem «DeneparbHoro
WHCTHTYyTa pasBuThs obpasosanus» (PI'AY «DHPO») na 0ase OCHOBHOTO
0611ero o6pa3oBaHus ¢ MoyYeHneM cpeiHero odiero obpasosans. [Iporpamma
cocTaBiieHa B TIOJIHOM COOTBETCTBHE C TpeOOBaHUSAMM y4eOHOro rmaHa o
nanpasieruto 54.02.01 uzaiin (o otpacisam) ,

Paboyas mnporpamma [peAaronaraeT pacrpelienieHie TeM W HU3y4eHue
MaTepuana IO pasjeiaM. | paMOTHO CTPYKTYpUpOBaHa, M OXBaTbIBAaeT BCE
aKTyaJlbHbIe HallpaBIeHs 10 TUCIUILIIMHE Ha CErOIHSIIIHIN NeHb.

Bce paszesbl pabodeil IporpaMMbl B MOJHOU Mepe OTBEYaroT TpeboBaHUAM
K pe3yNbTaTaM OCBOEHMs yueOHOW IVCIMIITMHBI B COOTBETCTBUM C TIPUMEPHOHU
nporpammoii  ®UMPO  pexomennosannoe  dDesepalbHbIM — IOCYAAPCTBEHHBIM
ABTOHOMHBIM yupexaenuem «DejepalbHOro MHCTUTYTa Pa3BUTHs 00pa3OBaHUMD)
(OTAY «DUPO»). Kaxaplii pazaen nporpaMmbl pacKpbIBAET paccMaTpruBacMbIe
BOITPOCHI B JIOTHYECKOH 110CIE10BATENLHOCTH, ONPEACIeMON 3aKOHOMEPHOCTAMM
00ydeHUsl CTYIEHTOB.

Jns  3aKkperieHuss TEOPeTHYECKMX 3HaHWK, MpeycMaTpUBarOTCS — Kak
Ay IUTOPHEIE, TAK W CAMOCTOATENbHbIC 3aHsATHs. KONMuecTBO ay AMTOPHBIX 3aHATHH
W BHeayIWTOPHOH paboThl CTYJAEHTOB COOTBETCTBYET TpeDOBaHWsIM y4eOHOro
TIaHa.

KOHTpONbE M OLEHKA pe3yJbTaTOB OCBOEHWA Y4eOHOW JIMCUHMILIHHBI
OCYLIECTBJISIOTCS. B CTPOIOM COOTBETCTBUM C TpeOOBaHMsMU y4eOHOro IjaHa II0
JUCIMTIIAEE. PazpaboTaHHble W IpeiaraeMble B IporpamMe (GpOpMbl ¥ METOJBL,
TO3BOJISIIOT B IIOJHOH Mepe OCYIIECTBUTH KOHTPOIL M OIEHKY pE3ylbTaToB
00y4YeHHUS.

[TepeueHb peKOMEHIOBAHHOHN JIMTEpaTyphbl Y4eOHBIX M3JIaHMH, HHTEPHET —
PECYpPCOB, OCHOBHOM JIUTEPATYpbl, BKIIOYAET aKTyalbHbIC UCTOYHMKH, K KOTOPbIM
Y CTYZIEHTOB UMeeTCsl CBOOOJHBIN JOCTYTI.

Jlagnas paboyast mporpamMma MOXKeT ObIThb PEKOMEH/0BaHa JUIS U3y4eHHs
muctuIrHbl  «EcTecTBo3Hanue» B MIHCTUTYTe CcpeaHero npodecCUoHalbHOIO
ob6pazosanus @PI'BOY BO «Ky6l'¥»

PerienzenT domuuesa E.B. x.0.H, 1oUeHT
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PELHEH3UA
Ha pa6odyro nporpaMmy 1o JUCIUIIIHHE «ECTeCTBO3HAHIE)
Harrpasyenue 54.02.01 duzaiin (1o otpacisim)

PaGouast mporpaMma [0 AMCLMIIIMHE «EcTecTBO3HAHKWE» Ul CTYACHTOB
MHCTUTYT CpPEIHEro MpoQeccHOHaIbHOro obpazosanus PTBOY BO «Kybl'V»
coCTaBIeHa B COOTBETCTBUM C IpuMepHO# mporpammoi ®@MP, pexoMeH0BaHHOE
dezepadbHbIM [OCYIaPCTBEHHBIM aBTOHOMHBIM yIPEKICHUEM «DenepanbHOTO
WHCTUTYTa pasBuTusi o0pasoBanusm» (DPIAY «DHPO») Ha 0aze OCHOBHOIO
061ero 06pazoBaHus ¢ NoJydeHnem cpejiHero obuiero odpasosanus. [Iporpamma
COCTABICHA B IIOJHOM COOTBETCTBMEe ¢ TpeboBaHMAMM y4eOHOro IUIaHa IO
nanpasienuto 54.02.01 Juzaiin (1o OTpacysiM)

PaGouas mporpamma MperojaraeT paclpeie/leHue TeM W U3Y4eHME
MaTepuana Io pasjgenaM. ['paMOTHO CTPYKTYPHpOBaHa, K OXBaThIBa€T BCE
aKTyaJbHble HAIIPABJIEHUS 10 TUCLUIIIMHE Ha CEeTOHSIIIHUMA IeHb.

Bce pasnernsl pabodel mporpaMMbl B [OJHOM MEPe OTBEIAIOT TpebOBaHUAM
K pesylIbTaTaM OCBOEHMS y4eOHOW MUCLHUIUIMHLI B COOTBETCTBHU C MPUMEPHOU
nporpammoii  OMPO  pexomenposanHoe — dDejepajibHbIM - FOCY1dpCTBEHHLIM
ABTOHOMHEIM yupesieHneM «DenepalbHOro HHCTUTYTa PasBUTHs 00pasoBaHUM)
(OTAY «DUPO»). Kaxcaplii pasien nporpamMmel packpblBaeT paccMarpuBacMble
BOIPOCH! B TOTMYECKOMN [10CIICIOBATENBHOCTH, OMpe/IeIeMO 3aKOHOMEPHOCTAMU
00y4eHusl CTyJIEHTOB. '

JUtst  3aKperuieHdst TEOPeTHHEeCKMX —3HaHWH, TMpelyCMaTpuBaloTcs  Kak
ayIMTOPHbIE, TAK U CAMOCTOSATENbHbIE 3aHsTHS. KONMHeCTBO ay AMTOPHBIX 3aHSATUH
1 BHeayJIUTOPHOW pabOTBl CTYJAECHTOB COOTBETCTBYET TpeboBaHUAM y4eOHOrO
TIIaHa.

KOHTpONE M OLEHKA pe3yNbTaToB OCBOEHWsS Y4EOHOW IHCHUIIIAHEL
OCYILECTBIISIIOTCSA B CTPOIOM COOTBETCTBHY C TPEOOBAHHUAMHE ygeOHOro IiaHa Io
JMCIMILUTAHE. Pa3zpaGoTaHHble W IpejuiaraeMple B rporpamMme GOpMBI M METOJBL,
[O3BOJISIFOT B TIOJHOW Mepe OCYILIECTBUTh KOHTPOIb M OLEHKY pE3yNbTaToB
00y4eHus.

[lepeyeHb PEKOMEH/IOBAHHON JMTEPaTyphl y4eOHbIX M3JaHWH, MHTEPHET —
pecypcoB, OCHOBHOIL JINTEPATYPbl, BKIKOYACT aKTyallbHble UCTOUHHKH, K KOTOPLIM
y CTYJIEHTOB UMeETCs CBOOOAHBIN TOCTYII.

JlanHas paGovas nporpamMMa MOXeT ObITh _peKeMEHI0BaHa JJisl H3yHdeHM
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