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1. TACITIOPT PABOYEM IMPOTPAMMbBI YYEFHOM JIUCIATIIMHBI

1.1. O6saacTh NpUMeHeHHsI NPOTrPAMMBI

Pabouas nporpamma yueOHOU muctuminasl BJ[. 08 EcrectBo3nanue paspaborana s
crynentoB crnenuanbHocTH 54.02.01 «J/luzaiiH (1o otpacisaMm)» B KadecTBE NPHUMEPHOU
IpOrpaMMBbl JUISl pealn3allid OCHOBHOW MPOQEeCCHOHAIBHONH 00pa30oBaTeNbHON MPOTpaMMBbl
CIIO na 6a3e oCHOBHOTO 00IIEro 0Opa3oBaHUs C MOJYYCHHEM CPEIHEro oOIero oopa3oBaHUs
(mpotoxos Ne 3 ot 21 utons 2015 r. Peructpaunonusiit Homep penensuu 374 ot 23 utons 2015
r. ®I'AY «DPUPO»); ¢ BHECEHHBIMH H3MCHCHMSIMH, PEKOMEHIOBAaHHBIMH deneparbHbIM
rOCYJapCTBEHHBIM  aBTOHOMHBIM  yupexJeHuem «dDenepaiabHblii  MHCTUTYT  pPa3BUTHUSA
obpazoBanus» (OPI'AY «DPUPOy») c ydyerom IlpumepHoii ocHOBHOW 00I1€00pa3oBaTeIbHON
poOrpaMMbl CPEHETo 00IIero odpazoBaHus, 0JOOPECHHON pemieHueM (eaepabHOr0 yu4eOHO-
METOJAMYECKOro 00beIMHEeHHsI TI0 o0mieMy oOpa3zoBaHuio (IpoTokon ot 28 utoHsa 2016 1. Neo
2/16-3), ¢ yuerom yrounenuit ®I'AY «DUPO» (mpotokon Ne3 ot 25 mas 2017 r.)

1.2. Mecto aucuunjunsl B cTpykrype IIICC3:

VYueOnass nucnuruimHa «EcTecTBO3HaHWE»  SBISETCS 0a30BOM  TUCIUIUIMHOW U3
oOs3atensHOM mpeamerHolt oOnactu «EctectBennble Hayku» @PI'OC cpemgHero oOriero
o0Opa3oBaHusl.

WuterpupoBannas yuebHas nucruiuinHa «EcrecTBo3HaHUE», BKIIOYAeT TPU pasjena,
00J1a1aro1Me OTHOCUTEIFHON CaMOCTOATEILHOCTRIO U IEJIOCTHOCThI0O — «DU3HNKay, «XUMHUSI»,
«buonorusiy, 4To0 HE HapylIaeT NPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAy4YHOTO 00pazoBaHUs
o0ydJarouuxcsi.

Mecto yueOHOM aucuuruinHbl «EcTecTBO3HAHUE» - B COCTaBe 00I111€00pa30BaTEIbHbBIX
yu4eOHBIX JUCLMIUIMH, (OPMUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHhIX obnacteit OI'OC
cpeaHero odmiero oopasoBaHus, AJis CHEHATIbHOCTH r'yMaHnuTapHoro npodumns 54.02.01 Juzaiin
(o otpacisam).

1.3. leaun u 3aga4u y4eOHON NTUCHMILUIMHBI — TPeOOBAaHUA K pe3y/ibTaTaM OCBOCHHS
AUCHHUIJIMHBI:

ean nUCHUATIMHBI

Copnepxanue nporpammbl «EcrecTBO3HaHME)» HaNpaBiICHO Ha JOCTHUKEHHME CIIETYIOIINX
Lesei:

— OCBOGHHME 3HAaHUW O COBPEMEHHOM €CTECTBEHHO-HAyYHON KAapTUHE MHpa W METOjax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HaubOojee BaXKHBIMH HJACSIMH U JOCTHIKEHUSIMHU
€CTECTBO3HAHMS, OKa3aBIIUMHU OIPEACIIAIONIECe BIUSHUE Ha Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

— OBJIaJICHWE YMEHUSMU TIPUMEHATH TOJYYCHHBIE 3HAHUS IS OOBSICHEHUS SIBICHUU
OKPY>KaIOIIIET0 MUPA, BOCIIPUATHS HHPOPMAIIMH €CTECTBEHHO-HAYYHOTO M TPO(PECCHOHAIIBHO
3HAUUMOTO COJIEp)KAHUS; PA3BUTUE WHTEIJICKTyalbHBIX, TBOPYECKHX CIOCOOHOCTEH U
KPUTUYECKOTO MBIIIUICHUs] B XOJI€ TPOBEICHUS] TMPOCTEHINNX HCCIEIOBaHUMN, aHaIM3a
SBIICHUH, BOCIIPUATHS U MHTEPIIPETAIIMH €CTECTBEHHO-HAYYHOI NH(OpMAIINK;

— BOCTHUTaHUE YOSKIEHHOCTH B BO3MOXHOCTH TTO3HAHUS 3aKOHHOW MPUPOJIBI U UCTIOIb30BAHMS
JTOCTMXKCHUN E€CTECTBEHHBIX HAYK Jis Pa3BUTHS LMBWJIM3AIMUM W TIOBBIIMICHHUS KayecTBa
YKU3HU;

— NPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HAaHUH B TPOPECCHOHATLHONW JEATEIBHOCTH U
MMOBCETHEBHON KU3HM MJIsi oOecreueHusi 0€30MacHOCTH >KH3HEAEATEIbHOCTH,; TPAaMOTHOTO
MCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 3/I0POBbS, OKPYKAIOIIEH CpeIbl.

3amauyu QM CHUIINHBI:

— CIIOCOOHOCTh OOYYAIOIIUXCS OPUEHTHUPOBATHCS B COBPEMEHHBIX HAyUHBIX MOHITHIX U
nH(OpPMAIIUU €CTECTBEHHOHAYYHOTO COJICP KAHNUS;

— OBJaJIeHUE HEKOTOPBIMU 3JIEMEHTaMH HCCIIEeI0BAaTEIbCKOTO0 METO/1a;
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— YMCHHC HCIIOJIb30BAaTh CCTCCTBCHHOHAYYHBIC 3HAHUS B HOBCGI{HCBHOﬁ JKU3HU U CUTyalUsIX
OOLIECTBEHHON AUCKYCCHHU.
Pe3ysnbTarhl 0CBOCHUA Y4eOHOM IMCHUTIIUHBI
OcBoenune conxepkanusi ydeOHON aucuumiuHbl «EcTtecTBOo3HaHME», o0ecrmeynBaeT
JOCTHKEHNE 00YJaroIUMHUCS CIEeIYIOIINUX Pe3yIbTaTOB:

JIMYHOCTHBIX ® YCTOMYMBBIM MHTEpEC K MCTOPUM U JOCTHXKEHUSIM B o0iactu
€CTECTBEHHBIX HAyK, YyBCTBO T'OPAOCTU 3a POCCUNCKHE €CTECTBCHHBIC

HAyKU;
® TOTOBHOCTh K  MNPOJODKEHUIO  OOpa3oBaHMs,  IOBBIIICHHIO

KBaJIM(pUKAIMK B M30paHHON NpO(ecCHOHANBHON NEATENIBHOCTH C
WCTOJIH30BAHNEM 3HAHUHN B 00JIACTH €CTECTBEHHBIX HAYK;

e OOBEKTMBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIMH B o0sacTH
€CTECTBEHHbIX HayK I 4eJOBeKa M OOILIEeCTBa, yMEHHE UCIOJIb30BATh
TEXHOJIOTUYECKUE TOCTIXKEHUSI B 001acTH (PU3MKH, XUMHUH, OUOIIOTUH
JUI TIOBBILIEHUS COOCTBEHHOI'O HHTEUIEKTYaJbHOI'O pa3BUTUS B
BBIOpPaHHOM MPO(ECCHOHATLHON IEATEIbHOCTH;

e yMECHHME IPOAHAJIM3UPOBATh  TEXHOTECHHBIE  IOCIEACTBHS UL
OKpy’Karoliel cpelpl, ObITOBOM M INPOU3BOACTBEHHON JESITEIbHOCTH
YEIIOBEKA;

® TOTOBHOCTb CaMOCTOSATEIbHO OOBIBATH HOBBIE JUIsl C€0sl €CTECTBEHHO-
Hay4yHbIE 3HaHMSI C HCIIOJIB30BaHUEM I ATOTO JOCTYIHBIX HCTOYHUKOB
nH(pOpMAIHH;

e yMEHME YNPaBIATh CBOEH  IO3HABATEIBHOM  JEATEIBHOCTBIO,
IIPOBOJIUTH CaMOOLIEHKY YPOBHS COOCTBEHHOTO HHTEIUIEKTYalbHOTO
pa3BUTHS;

® yMCHHME BbICTPauBaThb KOHCTPYKTHUBHBIE B3aMMOOTHOLIEHHUS B KOMAaHJE
110 PELICHUIO OOLIMX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUS;

MCTallpCIMCTHBIX | e  OBJIAJICHUE YMCHHUSAMU u HaBbIKAMM  Pa3JIMYHBIX BHUIOB
[IO3HABATEILHON  JIEATENBHOCTU JJIsl M3Yy4Y€HUs PpasHbIX CTOPOH
OKPYKaIOIIEero €CTCCTBEHHOI0 MHUPa,

® IPUMEHEHUE OCHOBHBIX METOAOB IMO3HAHUS (HAOIIOACHUS, HAYYHOIO
DKCIIEPUMEHTA) Uil M3YY€HMs pa3IMUHBIX CTOPOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpPA, C KOTOPBIMH BO3HUKAeT HEOOXOAMMOCTb
CTaJIKMBAThCS B Ipo(eccHoHaIbHOM cdepe;

® yMEHHE ONpeAenATb LENM U 33Ja4d  JeSATeIbHOCTH, BbIOMpPATh
CpelcTBa I MX JOCTHIKCHUS Ha NMPAKTHUKE;

® YMCHHC HCIOIL30BAaTh PAa3JIUYHBIC HWCTOYHUKU IS  IIOJYYCHHS
€CTECTBEHHOHAYYHON MHGOpPMalM¥ M OLEHHBATh €€ JOCTOBEPHOCTD
JUIsL JOCTHYKEHUS IIOCTaBJICHHBIX LIEICH U 3a1a4;

OpCAMCTHBIX e chopMHpPOBAaHHOCTH TPEACTABIECHUNH O IEIOCTHOH COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHE MUpPA, IPUPOJAE KAK €IUHOM LEIOCTHON
CHUCTeME, B3aMMOCBS3M  4YeJlOBeKa, TMpUpoJIbl U  OOIIecTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHOM;

® RBJIQJICHHE 3HAHUSIMHU O HanOOJIee BAKHBIX OTKPBITUSX U JIOCTHKECHUIX B
00JacTu €cTeCTBO3HAHUS, TOBIHUSBIIUX HA BOIOIUIO MPEICTaBICHHUHA
0 IPUPOJIE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIL;

e chopMHPOBAHHOCTH YMEHHUS MPUMEHATh €CTECTBEHHO-HAYYHbBIE 3HAHUS
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UiE  OOBSACHEHHMS OKpYXAIOIIUX SBJICHUH, COXpAaHEHUS 3I0POBBA,
obecrieyeHuss  O€30IACHOCTH  KHU3HEIEATEIbHOCTH,  OEpeXHOro
OTHOIIEHHUS K NIPUPOJE, PALIMOHATIBHOIO IIPUPOIONOIb30BaHus, a TAKKE
BBINOJIHEHUS POJIM IPaMOTHOT'O OTPEOUTENS;

¢ chOpPMHPOBAHHOCTh NPEACTABICHUH O HAYYHOM METOJE IO3HAHMS
IIPUPOABI U CPEACTBAX U3YUEHMs] METaMHUpa, MaKpOMHUpa U MUKPOMUDA;
BJIaJICHUE IPUEMaMH €CTECTBEHHO-HAYYHbIX HAOIIOEHUM, OIBITOB,
UCCIIEIOBAaHUM U OLIEHKH JIOCTOBEPHOCTHU MOJyYEHHBIX PE3Y/IbTATOB;

® BIAJEHHE  MOHITUHHBIM anmnapaTom €CTECTBEHHBIX  HayK,
MO3BOJISIOIIMM II03HAaBaTh MMp, Y4YacTBOBaTh B JUCKYCCUSX 11O
€CTECTBEHHO-HAYYHBIM  BOIIpOCAaM,  MHCIOJIb30BaThb  pa3jIMuHbIC
UCTOYHMKM HMHGpOpMAIMM Ul IOATOTOBKM COOCTBEHHBIX paldoT,
KPUTUYECKH OTHOCUTHCS K coobmenusm CMMU, conepxaliuM Hay4qHYIO
nHpOpMaIuo;

e c(hOpMHUPOBAHHOCTh YMEHHMI IOHMMAaThb 3HAYUMOCTb ECTECTBEHHO-
HAay4yHOTO 3HaHMS M KaXIOro 4YelloBeKa HE3aBUCUMO OT €ro
npoeCCHOHATTBHON  EATETbHOCTH, pas3inyaTh (aKThl M OLEHKH,
CpaBHUBAaTh OLICHOYHbIE BBIBOJbI, BUAETh HUX CBSA3b C KPUTECPUAMHU
OLIEHOK U CBSI3b KPUTEPHEB C ONPEJEICHHON CUCTEMOM IIEHHOCTEH.

1.4. IlepeyeHb MJIAHMPYEMBIX pPe3yJIbTATOB O0y4YeHHUS] MO JMCHHILIMHE (IepeYyeHb
(opMupyeMBbIX KOMIIETEHIIHI)
He npenycmorpensl
2 CTPYKTYPA U COJAEP)KAHUE YYEFHON JUCITATLTAHBI

2.1. O0beM yueOHOI JMCHMILJIMHBI M BHABI Y4e0HOIl padoThl

. Bcero Cemectpbl

Bun yuebHoit paboThl 4ACOB 1 5
YueOHasi Harpy3Ka (Bcero) 136 72 64
AyIuTOpHBIE 3aHATHS (BCET0) 78 48 30
B Tom uncie:
3aHSATHUSA JEKIIMOHHOTO THUTIA 46 32 14
NPaKTUYEeCKHEe 3aHATHs (IPAKTUKYMBbI) 32 16 16
CamocrosiTejibHasi padoTa (Bcero) 48 18 30
B TOM YHCIIE:
Pechepam 18 8 10
Camocmosamenvras eneayOumopHas paboma 6 suoe
OOMAUHUX NPAKMUYLECKUX 3A0AHULL, UHOUBUOYATbHBIX

. 30 10 20
3a0anuii, cCamocmoamenbHo2o0 noobopa u uzy4enus
OONOIHUMENbHO20 MeOPEemU1ecKo20 Mamepuand
KoncyabTanun 10 6 4
[TpomesxyTouHas arrectanus (9K3aMeH/3a4eT/ud3aver) KOHTD. .

paborta 3a4eT

OO01mast TpyA0eMKOCTh 136 72 64




2.2. CTpyKTYypa IMCHHUILIHHBI:

KosnuyecTBO ayIuTOPHBIX YaCOB CamocTosiTeJbHast
HaunmeHoBaHMe pa3aeiioB padora
Teopernueck | IIpakTHuyeckue o0yuaruierocst
U TeM Bcero
oe o0yuenue 3aHATHSA (4ac) (B T. 4.
KOHCYJIbTALMH)

OU3UKA
Baenenue 1 1
MexaHunka 7 5 2 2
OCHOBBI MOJIEKYJISIPHOM 4 4 5
(bUBUKY U TEPMOTUHAMHUKHI
OCHOBBI JIEKTPOAMHAMUKH 6 4 2 2
Koiebanust 1 BOJIHBI 2 2 2
DJeMEHTHI KBAaHTOBOU 5 2 1
¢buzuku
Bcenennas u ee 3BONIOLIHUA 2 2 1
KoHTtposbHas padoTa mo 5 5
pazneny «Du3uKa»

XNMMUS

OO0mas 1 HeOpraHu4vecKasi XuMHsl

Baeneuue 1 1
OCHOBHBIE TTIOHATHSA U 1 1 5
3aKOHBI XUMHH
[Tepuonnueckuii 3aK0H U
[Tepuonnueckas cucrema 3 5 5 9
XUMHUYECKHUX 3JIEMEHTOB JI.
H. Meunneneena
CrtpoeHnue BemecTna 1 2 2
Bona. PactBopb! 3 2 2 2
Heoprannueckue 3 1 5 5
COCAUHEHMS
MeTaisl 1 HeMETaJUIBI 2 2 2
KonTponbnas pabota mo
paszneny «Oo0mas u 2 2
HEOpPraHu4ecKasi XUMHU»
IIpome:xxyTounast
atrecranus B ¢popme 2 2
KOHTPOJILHOI padoThI
KoncyabTanuu 6
Bcero 3a | cemecTp 48 32 16 24

XNMUA

Opraanyeckasi XuMust

OCHOBHBIE TTOHSITHSI
OpPraHUYECKON XUMUU U 5 1 1 2
TEOPHS CTPOCHUS
OpPTaHUYECKUX COSAMHEHUN
YTneBo10poIbl B X 6 2 4 6




IIPUPOJHBIE HICTOYHUKH

Kucnopoaconepxarniue
OpraHUYECKUE COCAMHEHUS

A3oTcoaepxaiiue
OpraHUYECKUE COCAMHEHUS

XUMHA U KU3Hb

KonTtponpHas padora o
pazneny «Oprannveckasi
XHMHSD)

BNOJIOI'us

buosnorus- coBOKynnHOCTb
HayK O )KMBOU IIPUPOJIE.
MeTto1bl HayYHOTO
IIO3HAHUs B OMOJIOTHH

Knerka

Opranuszm

Bun

OKOCUCTEMBI

NINW N

A

LN I

NINNDN

KonTtponpsHas pabora o
pazneiny «buosorns»

IIpome:xxyTounas
arrecranus B popme
AuppepeHIHPOBAHHOIO
3a4yera

KoncyabTanumu

Bcero 3a Il cemecTp

30

14

16

34

Bcero nmo aucuunnHe

78

46

32

58




2.3. TemaTnueckuii IVIaH U CO/lep:KaHNe yueOHOH qucuniuiniabl «EcTecTBo3HaHHE)

HauMmenoBanue
pa3aeyioB u TeM

Conep:xaHue y4yeOHOro MaTepuasa
NPAKTHYECKHE 3AHATHUS U
CaMoOCTOsITeJIbHAsI padoTa 00y4arierocs

O0BeM
4acoB

YpoBeHb
0CBOEHUA

1

2

3

4

PU3UKA

BBenenue

®duzuka — (yHIaMeHTalIbHasi HayKa O
MIPUPOJIE.

1. Mexanuka

Conep:kanue y4eOHOro MaTepuaa
Jlekuuu

1. KunemaTtuka

2. lunamuka

3. 3aKOHBI COXpaHEHUs

HpaRTn'{ecmle 3aHATHUSL.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TPCHUA OT
BE€cCa Tcia.

CamocrosiTesibHas padora
Brlnonsenve 3a0aHauii 11 CaMOIIOATOTOBKH 10
TEME.

2,3

2. OcHOBBI
MOJIEKYJISIPHOM
¢u3uku n
TEPMOAMHAMHUKH

Conep:xanue yueOHOro MaTepuaJia
Jlekuunu

1. MonekynspHas Gpu3uka

2. UneanbHbIii ra3

3. TepmoanHaMuKa

CamocrosiTesibHas padoTa
Brlnonsenve 3agadauii 11k CaMOIIOATOTOBKHU 10
TEME.

2,3

3. OcHOBBI
3JIEKTPOAMHAMH
KH

Conep:xanue yueOHOro MaTepuaJa
Jexkuun

1. DnexTpocTaTka

2. DIEeKTPOCTaTUYECKOE TOJIe

3. [TocTOSIHHEII TOK

4. MarauTHoe 1oJie

IIpakTHYecKkue 3aHATHA

COopKa AIEKTPUIECKOM 1IETIH, U3MEPEHUE
CHJIBI TOKA U HAINPsDKEHUS Ha ee Pa3InYHbIX
ydacTKax.

CamocrosiTesibHas padoTa
BrinosiHeHUE 3a1aHUN U1 CAaMOIIOATOTOBKH 10
TEME.

2,3

4. Kone0anusa u
BOJIHBI

Conep:xanue yueOHOro MaTepuaJa
Jlexknun

1. Mexannueckue KojieOaHHS U BOJTHBI

2. DNeKTpOMarHUTHBIC KOJICOAHWS M BOJTHBI
3. CBeTOBBIC BOJIHBI

10




IIpakTHYecKkne 3aHATHA

N3yuenune konebaHmii MaTEMaTHIECKOTO
MasiTHUKA.

N3yuenue nuntepdepeHnu u audpakiuu
CBETa.

CamocTrosiTesbHasi padora
BrimmonHenune 3agaHnui ISt CaMOIIOATOTOBKH 110
TEME.

2,3

5. DiaeMeHTBI
KBAHTOBOI
(puszukun

Conep:xanue yueOHOro MaTepuaJia
Jlexkuun

1. KBaHnTOBEIE CBOMCTBA CBETA.

2. ®u3uKa aTOMHOTO Spa U AIEMEHTapHBIX
YAaCTHII.

CamocrosiTesibHas padora
BrinosHeHue 3aaaHuil i1 CaMOIIOITOTOBKH 110
TEME.

2,3

6. Bcesrennas u
ee IBOJIIOL M

Conep:xanue yueOHOro MaTepuaJia
Jlekuuu
1. Ctpoenue u pazsutue BeenenHoi

CamocrosiTesibHas padora
Brinonsenuve 3agadauii 1J1si CaMOIIOATOTOBKHU 10
TEME.

2,3

XUMMUA

7. BBenenue

Conep:xanue yueOHOro MaTepuaJia

Jlekuunu

1. Xumuueckoe cojepxanue yaeOHom
TUCHUILTMHBI «EcTecTBO3HAHUE) TTPH
ocBoeHuu crneruanbHocten CI1O comumanbHo-
HKOHOMHYECKOTO ¥ TYMaHUTAPHOTO Ipoduieit
poeCCUOHATBHOTO 00pa30BaHUS.

8. Oomas u
HeOpraHuvecKasi
XUMMUA

Conep:xanue yueOHOro MaTepuaJa
Jekuuu

1. Xumudeckasi KapTHHA MUpPa KaK COCTaBHas
4aCTh €CTECTBEHHO-HAYYHOUW KapTHUHBI MHPA.

IIpakTHYecKkue 3aHATHS
BrinosiHeHUE 3a1aHUM 1 penieHre 3a1aq

CamocrosiTesbHast padoTa
BrinosiHeHne 3aaHMi i1 CAMOIIOITOTOBKH I10
TEeMe.

2,3

9. OcHOBHEIE
MOHATHUSA U
3aKOHBLI XUMHH

Conep:xanue yueOHOro MaTepuaJa
Jlexknum

1. Ilpenmet xumuu. BemectBo. AToMm.
Monekyna.

2. [IpocTeie U CIIOKHBIE BEIIECTRA.

10.
Hepuoauveckuii
3aKOH U
Ilepuoauyeckas

Conep:xkanue y4e0OHOIro MaTepuasa
Jlexkuum

1. I[Tepuonnueckwuii 3akona u [lepuonnueckas
CHCTeMa XUMHUYeCKuX 3jaemMeHToB /. 1.
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cucreMa
XHMHYECKHX

jiemenToB /1. U.
MenneaeeBa

Menneneesa

IIpakTHYeckne 3aHATHS
BrinosiHeHue 3a1anuil U penieHue 3agaud

CamocrosiTesbHast padoTa
Beinonnenue 3a1anuii 111 caMONOATOTOBKHU 110
TEME.

2,3

11. Ctpoenue
BelllecTBa

Conep:kanue y4eOHOro MaTepuasa
Jlekuun

1. Tumnsl cBsA3€H: KOBaJeHTHAs, HOHHAs,
MeTaJUIMYecKasi, BOJIOPOJIHAS.

CamocTrosiTesbHasi padora
BrimmonHenune 3agaHnui st CaMOIIOATOTOBKH 110
TEME.

2,3

12. Boaa.
PacrBoOpsI

Coaep:xanue yueOHOro MaTepuaJia

Jlexknum

1. Bona B pupoe, ObITy, TEXHUKE U Ha
MIPOU3BO/ICTBE.

2. Ou3nuecKkye U XUMHYECKHE CBOMCTBA BOJBI.

HpaRanecmle 3aHATHUSA
Breinonnenue 3aganuii u PCUICHUC 3aaa4

CamocrosiTesibHas padora
Brinonsenve 3agadauii 11k CaMOIIOATOTOBKHU I10
TEME.

2,3

13. XumMuueckue
peakiumn

Conep:xanue yueOHOro MaTepuaJia
Jlekuunu
1. Tunbl XUMHYECKUX PEAKIIHI.

HpaKaneCKne 3aHATHUSA
Brinonnenue 3agaHnuii u pEeIICHUC 3a/1aY4

CamocrosiTesibHas padoTa
BrinosiHeHUE 3a1aHUN U1 CAaMOIIOATOTOBKH 10
TEME.

2,3

14,
Kuaacenpukanus
HEOPraHu4eCKHX
CoeIMHEHUH U uX

CBOMCTBA

Conep:xanue yueOHOro MaTepuaJa
Jlexknun

1. Knaccuduxanusi HeOpraHM4ecKux
COCIMHEHMI U UX CBOMCTBA

2. 'maponus coneit

IIpakTH4yeckue 3aHATUSA

Omnpenenenue pH pactBopa coseid.
B3aunMopeiicTBue MeTaIoB ¢ pacCTBOPAMHU
KHUCJIOT U COJICH.

CamocrosiTesbHast padora
BrmonHeHMe 3a1aHui 11 CAaMOIIOATOTOBKH 10
TEME.

2,3

15. MeraJLiibl 1
HEeMeTAJJIbI

1. Metamnsl. O6mme Gpuznyeckue u
XUMHAYECKHE CBOHCTBA METAJLIIOB.
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2. Hemeramnel. O0mue ¢puznueckue u
XUMHAYECKHE CBOWCTBA HEMETAILIOB.

CamocrosiTesibHas padoTa 2,3
BrinosiHeHue 3agaHuil 1u1si CaMONIOATOTOBKH T10
TEeMe.
KoncyabTanuu
16. Coaep:xaHue yueOHOro MaTepuaJa 1
Oprannueckasi | Jlekuun
XUMHS 1. OcHOBHBIE MOJOXKEHUS TEOPUH CTPOCHUS
OcHoBHBIE OpraHMYECKUX coeAMHEeHn. MHorooodpasue
NOHATHUS OpPraHUYECKUX COCAMHECHUU.
opraHuveckoii | 2. MHorooOpasue OpraHn4ecKux COeIMHEHHH.
xumun u Teopusi | IlonsTre nzomepun.
CTPOeHMS IIpakTuyeckue 3aHATHSA 2
opraHnM4eckux | BeimonneHnue 3ajaHuil u perieHue 3aaad
Coe/IHHeHuH CamocrosiTeibHas paGoTa 2,3
BrinosiHeHue 3aganuil 1uisi CaMONIOATOTOBKH T10
TeMe.
17. Conep:xanue yueOHOro MaTepuaJia 1
Yraesogopoasl | Jlekuuun
1 UX npupoanbie | 1. dusznyeckue 1 XUMUYECKHE CBONCTBA
HCTOYHUKHU IIpeIeIbHBIX YTIIEBOIOPOIOB.
2. ®u3nyecKue U XUMHUYECKHEe CBOICTBa
HEeNpeJIeNbHbIX YTIEBOI0POIOB.
IIpakTHYecKkne 3aHATHS 2
BeInonHenue 3ajannii 1 pelieHne 3aaa4
CamocrosiTesibHas padora 2,3
BrinosiHeHue 3agaHuil 1u1si CaMONIOATOTOBKH T10
TeMe.
18. Coaep:xaHnue yueOHOro MaTepuasa 1
Kucaopoacoaep | Jlekuun
JKamme 1. IlpencraBuTenu KUCIOPOICOAEPIKALIUX
OpraHHYecKHe | OPraHUYECKUX COCTUHEHUIN: METUIIOBBIA U
coeIMHEeHHUs STWJIOBBIA CITUPTHI, TITHIIEPUH, YKCYCHAS
Kkucnota. 2. JKupbl Kak CJI0KHBIE d(QUPBHL.
IMpakTuyeckue 3aHATHSA 2
BrinmonHenue 3a1anuii u pernieHne 3aaad
CamocrosiTesibHast padoTa 2,3
Brimonnenue 3aganuii Ui CaMOTIOATOTOBKH 110
TEME.
19. Coaep:xanue y4eOHOro MaTepuasa 1
A3sorconepxamm | Jlekuun
e oprannveckue | 1. A3oTconepxaliiie opraHndeckue
coeIMHEeHHUs COCTMHEHUS. AMHUHBI, aMIHOKHCIIOTBI, OCITKH
2. Ctpoenue u Ouosnoruueckas pyHKIUsS
OEIKOB.
IIpakTnyeckune 3aHATHSA 2
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BrinosiHeHue 3a1aHui U penieHre 3a1aq

CamocTrosiTesbHasi padora
BrimmonHenune 3agaHui U1t CaMOIIOATOTOBKH 110
TEME.

2,3

20. Xumuda u
JKU3Hb

Conep:xanue yueOHOro MaTepuasa
Jlexknuu
1. Xummnueckasi IpOMBIILIEHHOCTb

I[pakTuyeckune 3aHATHS
BrinosiHeHue 3a1aHuil U penieHue 3agad

CamocTrosiTesbHasi padora
BrimmonHenune 3agaHnui st CaMOIIOATOTOBKH 110
TEME.

2,3

21. Xumuda u
OpraHu3M
yeJI0BeKa

Coaeprxanue yueOHOro MaTepuasa
Jlekuun

1. Xumus u opraHusM 4enoBeKa.

2. XMMHUYECKHE JIEMEHThI B OpraHU3Me
YeJloBeKa.

3. OCHOBHBIE )KHU3HEHHO HEO0XO0IUMBbIE
COCIMHEHHUS: OCJIKH, YTIIEBOIbI, JKUPBI,
BUTaMHHBI.

HpaRanecmle 3aHATHUSA
Breinonnenue 3aganuii u PCUICHUC 3aaa4

CamocrosiTesibHas padoTa
Brinonsenve 3agadauii 11 CaMOIIOATOTOBKHU 10
TEME.

2,3

22. Xumug B
ObITY

Coaep:xanue yueOHOro MaTepuaJa
Jlekuuu

1. Bona.

2. Moromue 1 YuCTAIMe CPeICTBRA.

3. Ponp XMMHYECKUX 3JIEMEHTOB B KU3HU
pacTeHuM.

HpaKaneCKne 3aHATHUSA
Brinonnenue 3aganuii u PCHICHUC 3a1a1

CamocrosiTesibHas padora
BrinosiHeHMeE 3a1aHUN U1 CAaMOIIOATOTOBKH 10
TEME.

2,3

BNOJIOI'Us

23. BuoJorus-

COBOKYITHOCTh

HaYK 0 KUBOi
npupoae.
Metoanl
HAY4YHOTI'0

NMO3HAHUSA B

ounosI0TNHN

Coaepixanue yueOHOIro MaTepuasa
Jlexnun

1. XKuBas npupoia Kak 00bEKT U3yUEHHUS
Ouosiorun

CamocrosiTesibHast padoTa
BrmosHeHME 3a1aHuH IJI1 CAMOIIOATOTOBKH 10
TEME.

2,3
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24. Kierka

Conep:xanue yueOHOro MaTepuaJa
Jlexknun

1. OcHOBHBIE TIOJIOKEHUS KJIETOUHON TEOPHUHU.
2. Knerounoe siyipo

3. CtpykTypa u GyHKIHHA XPOMOCOM

4. Heopranuueckue BeUIECTBA B COCTaBe
KIJICTKH

5. Bupycer u 6akrepuodaru

IIpakTuyeckue 3aHATHSA

Habmoienue Ki1eTok pacTeHU U 5KUBOTHBIX
10 MUKPOCKOIIOM Ha FTOTOBBIX
MHUKpoIpenaparax 1 ux onucanue. CpaBHeHHe
CTPOEHUSI KJIETOK PACTEHUN U KUBOTHBIX.

CamocTrosiTesbHasi padora
BrimmonHenune 3agaHnui ISt CaMOIIOATOTOBKH 110
TEME.

2,3

25. Opranusm

Conep:xanue yueOHOro MaTepuaJa

Jlekuunu

1. Opranusm — eauHoe uenoe. MHoroo6pasue
OpPraHHU3MOB.

2. CriocoOHOCTh K CaMOBOCIIPOM3BEICHUIO —
0JIHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX
OpPTraHHU3MOB.

3. [lonsiTre 06 MHAMBUAYAIBHOM (OHTOTEHE3),
SMOpPUOHAILHOM (3MOpHUOreHe3) U
MOCTAMOPHOHAIBHOM Pa3BUTHH.

4. OO01re mpeACTaBICHHS O HACIEACTBEHHOCTH
Y U3MEHYUBOCTH.

5. BusiHue MyTareHoB Ha OpraHu3M YeJIOBEKa.

IpakTuyeckue 3aHATHSA

Pernienue 31eMeHTapHBIX TEHETUYECKUX 3a/1a4.
AHaJIN3 U OLIEHKA YTUYECKUX ACIIEKTOB
Pa3BUTHS HEKOTOPHIX UCCIICTOBAHUN B
OMOTEXHOJIOTHH.

CamocrosiTesbHast padoTa
BrinosHeHne 3aaaHMi i1 CAMOIIOITOTOBKH I10
TEeMe.

2,3

26. Bun

Coaepixanue yueOHOIro MaTepuasa
Jlekuunu

1. DOBosIOIIMOHHAS TEOPUS U €€ POJTh B
(bopMHPOBaHUN COBPEMEHHON €CTECTBEHHO-
Hay4HOU KapTHUHBI MUpa.

2. Bun, ero kpurepum.

3. Pe3ynbpTathl HBOIIOLUU

IIpakTHYeckue 3aHATHA

Omnucanue ocoOeli BUaa 1mo
MOP(OJIOTHUECKOMY KPUTEPUIO.
Ananns n OLICHKA Pa3JIMYHBIX TUIIOTE3
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MPOUCXOKIACHUSA KU3HU.

IMIPOUCXOKIACHUA UCIIOBCKA.

Anamms u OLICHKA pa3IMYHBIX I'MIIOTE3

CamocTrosiTesbHasi padora

TEMCE.

BrinosHeHue 3aaaHuil i1 CaMOIIOITOTOBKH 110

2,3

27. Ixocucremsl | Coaep:xxanue y4eOHOro MmarepuaJia

Jleknuu

1. [IpeameT u 3aa4u SKOJIOTUU
2. buocdepa — riobanpHas SKOCHCTEMA.

I[pakTuyeckue 3aHATHS

sHeprud (Lerel MUTaHus).

WX peIICHHUS.
Oxekypcuu

CocraBicHHE CXeM nepecaaun BCUICCTB U

CpaBHuTENbHAS XapaKTEPUCTUKA PUPOTHBIX
9KOCUCTEM U arpo3KOCHUCTEM CBOEH MECTHOCTH.
Pemienue skonornyeckux 3ajaad.

AHanm3 1 OIeHKa MOCIEICTBUI COOCTBEHHOM
NeSITeIbHOCTH B OKpYJKalollel cpeae,
IJ1I00aJIbHBIX 3KOJOTMYECKUX MTPO0JIeM U MyTei

MHoroo6pasue BunoB. Ce30HHbIC H3MECHEHHS B
npupojie (OKPECTHOCTH PO eCCHOHATHHON
00pa3oBaTebHON OpraHU3aIIHH ).
EcTecTBeHHBIE M HCKYCCTBEHHBIC YKOCHUCTEMBI
(okpecTHOCTH TTPOdeCCHOHATBHON
00pa3oBaTebHON OpPTaHU3AIHH).

CamocrosiTesibHas padora

TEMCE.

Brinonnenue 3agaHuii sl CaMOIIOATOTOBKH 110

2,3

KoncyabTanun

BCETI'O

136

Hna xapakmepucmuku ypo8Hsa 0C80eHUs yUeOH020 Mamepuaia UCnoab3yomcs ciedyloujue

0bo3HaYeHUs:

1. — o3naxomumensvuwiil (y3nasanue paree uzyueHHvix 06bEKMOB, CEOUCMS);

2. — penpoOyKmueHblil (8bINOJHEHUE OesIMENbHOCMU N0 00PA3YY, UHCMPYKYUU UU OO
PYKOBOOCMEOM) 3. — NPOOYKMUGHDBIU (NIAHUPOSAHUE U CAMOCTOSAMENbHOE GbINOIHEHUE

OdesimenbHOCMU, peulerue npooaeMHblX 3a0ay)
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2.4. Conep:xkaHue pa3aesioB U CHUIIMHBI
2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

Ne
pas
Jen

a

HaumenoBanue
pa3liesioB U TEM

ConeprxaHue pasjaena

®opmMma
TEKYLIETO
KOHTPOJIA

1

2

3

4

1 cemecmp

PU3UKA

BBenenue

®dwusuka — GyHIaMEHTAIbHAS HAayKa O TIPUPO/IE.
EcrecTBeHHO-HayuHBIH METOJI TO3HAHUS, €TO
BO3MOXHOCTH U I'PaHUIbI IPUMCHUMOCTH.

EnnHCTBO 3aKOHOB IPUPOJIBI M COCTaBa BELIECTBA BO
Bcenennoii. OTKpbITUS B PU3UKE — OCHOBA IpoOrpecca B
TEXHUKE U TEXHOJIOTUU TPOU3BOJICTBA.

Mexanuka

Kunemaruka. Mexanndeckoe jasmxenue. Cucrema
orcyera. Tpaekropus nsuxenus. [Iyrs. [lepemernennue.
PaBHOMepHOE npsiMonnHelHOe BHUXkeHHe. CKOpOCTb.
OTHOCHUTEILHOCTh MEXAQHUUECKOI'0 ABMXKEHHMS. 3aKOH
cioxeHus ckopocteit. CpeiHsisi CKOPOCThb MPHU
HEPaBHOMEPHOM JBUKEHUU. MTHOBEHHAsi CKOPOCTb.
PaBHOyCKOpEHHOE NMPAMOJIIMHENHOE ABUKEHHUE.
Yckopenue. CBOOOAHOE TTAJICHUE TE.

Jnnamuka. Macca u cuna. Baumoneiictue Tei.
3akoHbl JuHaAMUKHU. CUJIbl B IpUpOJie. 3aKOH
BCEMUPHOTO TSATOTCHHUS.

3aKOoHbI COXpaHEeHUs B MexaHuke. Miynbce Tena. 3aKkoH
COXpaHEHHUs UMITYJIbCa. PEaKTUBHOE ABUKEHHE.
Mexanuueckasi pabora. MomrHocTs. Mexanudeckas
sHeprus. Kunernueckas sneprus. Kunernueckas
sHeprus u pabora. [loTeHIMaNbHAS YHEPTHUS B
IrPaBUTALMOHHOM M0JIe. 3aKOH COXPaHEHUs TOJTHOU
MEXaHUYECKOW dHEPTUH.

Jlemoncmpayuu

OTHOCHUTEILHOCTh MEXAaHUYECKOI'0 ABMKEHMS. Buabl
MEXaHUYECKOro IBUXKEHHUS. IHepTHOCTH Tel.
3aBUCUMOCTh YCKOPEHHUS TeJla OT €r0 MacChl U CUJIBI,
JIEUCTBYIOIIEH Ha Tesno. PaBeHCTBO 1
IIPOTUBOIIOJI0KHOCTh HAIIPABJICHUS CUJI JIEUCTBUS U
IIPOTUBOJICHCTBHS.

HesecomocTs. PeakTBHOE NBUKEHUE, MOJENB PAKETHI.
W3menenune sHepruu 1pu COBEpIIEHUH pabOTHI.

vV, T,P

OcHOBBI
MOJIEKYJIIPHOM
bu3uku u
TEPMOJUHAMUKHU

MornexymsipHas pusnka. ATOMUCTHYECKAs! TEOPHUS
cTpoeHus BemecTBa. Habmo1eHHs 1 OTIBITHI,
MOJTBEP K IAIOIIUE ATOMHO-MOJIEKYJISIPHOE CTPOECHHE
BelecTBa. Macchl U pa3Mepbl MoJIeKyIl. TernoBoe
JIBUKEHHME YaCTHI] BeleCTBA. BpOyHOBCKOE IBUKEHUE.
WneansHelii ra3. TemrepaTypa Kak Mepa cpeiHen

v, T
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KMHETUYECKOM DHEPrUU YacCTHULl. Y DPaBHEHUE COCTOSTHUSA
ueanpHoro raza. Mognens xxuakoctu. IToBepxnoctHoe
HaTsDKEHUE U cMayuBaHue. Kpucrammdeckue u
amMop(QHbIE BELIECTBA.

Tepmoaunamuka. BHyTpeHHsist sneprus. Pabora u
TEIUIOO0TAa4a KaK CII0COObI U3MEHEHUS BHYTPEHHEH
sHepruu. [1epBblil 3aKOH TepMOAMHAMUKH. TeroBsle
MAIIMHbI U UX [IPUMEHEHUE.

Jlemoncmpayuu

JBmwxenue 6poyHoBckuX yactuil. Juddy3usi.

SIBreHUs TOBEPXHOCTHOIO HATSYKEHUSI U CMAYUBAHMSL.
Kpucransl, amopdHbie BeriecTsa,
JKUJIKOKPUCTAIIINYECKUE Tena. MI3MeHeHne BHYTPEHHEN
SHEPIUU TeJl IPU COBEPIIEHUU paboThl.

OCHOBBI
3JIEKTPOAMHAMH
KU

OnekTpocraTuka. BzaumozeicTeue 3apsyKeHHbIX TEII.
DneKTpUYeCKUuil 3apsii. 3aKOH COXpPaHEHUs
AJIEKTpUYECKOro 3apsaaa. 3akoH Kynona.
DIEKTPOCTAaTUYECKOE M0JIE, €r0 OCHOBHbIE
XapaKTEPUCTUKU U CBSI3b MEXKIy HUMH.

[TocTostHHBIN TOK. [TOCTOAHHBIN 3JIEKTPUYECKUHN TOK.
Cuna Toka, HanpspKEHUE, SJEKTPUUECKOoe
conpoTuBiieHHe. 3akoH OMa 1J1d yJacTka
AIEKTPUYECKOMN LIETIH.

MarnuTtHoe noje. MarHuTHoe 1oJie U €ro OCHOBHBIE
XapaKTEepUCTUKH. [[eficTBHEe MarHUTHOTO ITOJISI HA
MIPOBOJIHUK C TOKOM. 3aKOH AmMIiepa.
OneKTpoABUraTesb. SIBJIeHNE ANEKTPOMarHuTHOU
UHIYKIHUU.

Jlemoncmpayuu

Onexktpusanus Ten. BzanMmoaeiicTBue 3apsyKeHHbBIX Tell.
Harpesanue npoBoiHUKOB ¢ TOKOM. OnbIT Dpcrena.
B3anmoneictere NpoBOJIHUKOB C TOKOM. JlencTBre
MarHMTHOT'O TOJIsl Ha MPOBOJAHUK ¢ TOKOM. Pabota
ANEKTPOJIBUratTess. SIBleHUE 3JEKTPOMarHuTHOM

HMHAYKIUU.

Konebanus u
BOJIHBI

Mexanunueckue koaeOanus ¥ BosHbl. CBOOOIHBIE
koneOanus. [lepuon, yactora n ammnTyna KoneOaHui.
["apmonmnueckue konaebanus. MexaHMueCcKue BOJIHbI U UX
BU/JIbl. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBI.
VYIbTpa3ByK U €ro UCIOJIb30BaHUE B MEIULIMHE U
TEXHHKE.

DJeKTpOMarHuTHeIe KojieOaHus 1 BoJIHbL. CBOOOIHBIE
AJIEKTpOMarHuTHbIE Koebanus. KoneGaTepHbIit
KOHTYp. DJIEKTPOMAarHUTHOE 10JIE. DJIEKTPOMarHuTHbIE
BOJIHBI. CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH.

CaetoBble BOIHBL. PazBuTHe npecTaBIeHUN O IPUPOAE
cBeTa. 3aKOHBI OTPAXKEHUSI U MTPEJIOMIIEHHUS CBETA.
JInn3bl. @opMyI1a TOHKOU JTUH3BI.

V,T,P
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Jlemoncmpayuu

Konebanus MaTeMaTuyecKoro 1 npy>KkMHHOTO
MasiTHUKOB.

Pabora anekrporeneparopa. M3znydenue u npuem
AIIEKTPOMArHUTHBIX BOJH. Pagnocss3be. Pasnoxenne
oenoro cBera B criekTp. HTepdepennius u qudpakius
CBeTa.

OTtpaxkenue u npesnomieHue cBera. OnrTuyeckue
IpuOOpHI.

DJIEMEHTEI
KBaHTOBOU
bu3uKu

KBaHTOBEIE CBOIicTBa cBeTa. KBaHTOBAs THIIOTE3a
[Tnanka. @oToanekTpudeckuit 3P PexT.

®usuka atroma. Moaenu crpoenusi aroma. OnbIT
Pesepdopna.

du3rKa aTOMHOTO SI/Ipa ¥ JIEMEHTAPHBIX YaCTHII.
CocraB U CTpOCHHE aTOMHOTO sAJipa. PagroakTUBHOCTD.
PannoakTuBHbBIC U3TyYSHHS U UX BO3JICHCTBUE HA
JKUBBIE OpPTaHU3MBI.

Jlemoncmpayuu

dotordpdext. Porosrnement. Uzmyuenue nazepa.
JluneluaThie CIIEKTPHI PA3IUYHBIX BEIICCTB.
CUYeTyuK HOHU3HUPYIOUIUX U3TyYECHUN.

Bcenennas u ee
SBOJIIOLUS

Crpoenue u pazButue Beenennoit. Monens
pacuupsironieiicss BcenreHHOM.

[Ipoucxoxaenne ConHeuHoit cuctembl. COBpeMeHHast
¢duznyeckas KapTHHA MUpa.

Y, T,P

XUMHUA

Bsenenne

OOmas u
HEOpraHuyecKas
XUMHUSA

XuMHYecKasi KapTUHA MUApa KaK COCTaBHas 4acTb
€CTECTBEHHO-HAy4YHO! KapTUHbI Mupa. Poibs xumuu B
KU3HU COBPEMEHHOT'0 O0IECTBA.

IIpuMeHeHne TOCTHKEHUI COBPEMEHHON XMMUU B
IryMaHUTapHOM cepe AeaTenbHOCTH 00IIecTBa.
XUMHYECKOE COZIEp)KaHNe YICOHOU TUCITUTIITUHBI
«EcTecTBO3HaHME» NPU OCBOEHUU CHEIHMATIbLHOCTEN
CIIO conunanbHO-3KOHOMHYECKOTO ¥ TYMaHUTAPHOTO
npoduieit nmpodeccnoHaIbLHOTO 00pa30BaHUs.

v, T

vV, T

OCHOBHBIE
[OHATHUSA U
3aKOHBbI XUMHUHU

[Tpenmer xumuu. BemectBo. AtoM. Mosekyina.
XUMHUYECKUH 3JIEMEHT U (DOPMBI €0 CYIIEeCTBOBAHUSI.
IIpocThle U CIIOXKHBIE BEIIECTBA.

OTpakeHne XUMHUYECKUX CIOKETOB B IPOU3BEICHUAX
XyJ10KECTBEHHOM JINTEPATYpPhl U UCKYCCTBA.
Llemoncmpayuu

Habop mozeneit atoMoB 1 Mosekyn. M3mepenue
BeniecTBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aTOMOB U
MOJIEKYI.

OTHOCUTEIBHBIE ATOMHASI U MOJIEKYJIIPHAs MacCHhI.
KomnuectBo BemectBa. [TocTosiHHas ABoraapo.
MossipHas macca. 3akoH ABorazipo. MosipHbIil 00beM
ra3oB.
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KonuuecTBeHHbIE M3BMEHEHUS B XMMHMH KaK YaCTHBIN
CIIy4ai 3aKOHOB IIEPEX0/1a KOJIMYECTBEHHBIX U3MEHEHUM
B KaduecTBeHHbIE. M. B. JIOMOHOCOB — «II€pBBIi
PYCCKHMI YHUBEPCUTET.

MmrocTpanyy 3aK0Ha COXpaHEHMsI MAacChl BELLECTBA.

10 | IMepuomgmueckuii | OtkpoiTHe [lepuoanueckoro 3akoHa. [lepuonnueckas vV, T,P
3aKOH U cucteMma xuMudeckux sneMmeHToB /. 1. Menneneena.
ITepuonuueckas | 3nadyenue [lepuoauueckoro 3akoHa u [lepuoanueckoit
cucrema CUCTEMBI XUMHUUYeCKUX 3yieMeHToB [[. 1. MeHieneera
XUMHUYECKHUX JUISL pa3BUTHSI HAYKH U TIOHUMaHHS XUMHYECKOU
31EMEHTOB /. KapTUHBI MUPA.

N. MenpaeneeBa | JI. 1. MenneneeB 06 00pa3oBaHUHU U TOCYIapCTBECHHOM
MOJINTHKE.
Ilemoncmpayus
Paznuunbie hopmel [Tepuoanueckoi CHCTEMBI
xumuyeckux snemeHToB /1.1, Menaeneena.

11 | Crpoenue KoBasieHTHas cB3b: HENOJsIpHas U noyisipHas. lonnas vV, T
BEIIIECTBA cBs13b. KaTroHBI M aHMOHBI. MeTalmnyeckas CBs3b.

Bonopoanas cBs3b.
Jlemoncmpayus
OO0pa31bl BelIeCTB U MAaTEPUAJIOB € PA3IMYHBIMU TUIIAMU
XUMHUYECKOHN CBS3H.

12 | Boxa. PactBopsl | Bona B mpupose, ObITy, TEXHUKE M Ha TIPOU3BO/ICTBE. vV, T
duznyeckre 1 XMMUYECKHE CBOMCTBA BOJIBI.
OrnpecHenure BObl. ATperaTHbIE COCTOSHUS BOJIbI U €€
MEPEX0/Ibl U3 OJHOTO arperaTHOTrO COCTOSIHUSI B IPYTOe.

13 | Xumuueckue Jlemoncmpayuu vV, T

pcaknuun du3nuecKre CBOMCTBA BOJIBI: TOBEPXHOCTHOE
HaTsDKEHUE, CMAauyMBaHUe. XUMHUUECKUE PEaKIuu.
IToHsTHE O XUMUYECKON peakUU. TUIIBIl XUMUYECKUX
peaxuii. CKOpOCTh peakluu U paKkTOpbl, OT KOTOPBIX
OHa 3aBHCHT.
XHUMHYECKUE PEAKITUHU C BBIICTIEHUEM TEIIJIOTHI.

14 | Knaccudukanus | Knaccugukaius HeOpraHn4eckux COeIMHEHUH U UX v, T
HEOpraHuyecku | cBorcTBa. OKCUABI, KUCIOThI, OCHOBaHUS, COJIH.

x coenunennii u | [lonsarue o runponuse coneit. Cpeaa BOHBIX pacTBOPOB
MX CBOMCTBA COJICH: KUCasi, HeUTpabHas, miesnoyHas. BogopoaHsii

15 | Meramisl u nokasarenb pH pactBopa. VY, T,P

HEMETaJUIb Mertamibl. O6mue Gpuznyeckue U XUMUIECKUE CBOMCTBA

METaJIIoB.
Hemertannbl. O011as xapakTepuCcTUKa IITaBHBIX
MOATPYIII HEMETAJIJIOB HA IPUMEPE TaJIOr€HOB.
Baxneinine coefMHEHNS METAIIOB M HEMETAIJIOB B
MPUPOJIE U XO3SIICTBEHHOH JAESTENHbHOCTH YEIOBEKa.
MeTtasuibl ¥ CIUTaBBI KaK Xy0’KECTBEHHBIN MaTepual.
CoennMHeHrs METAJJIOB KaK COCTAaBHAsI YaCTh CPEICTB
M300pa3uTenbHOTO UCKyccTBA. HeMeTamisl u ux
COEIMHEHMS KaK COCTaBHAs 4aCTh CPEJICTB
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M300pa3UTEIHLHOIO HCKYCCTBA.

Jlemoncmpayuu

B3auMopeiicTBrue MeTamioB ¢ HeMeTaulaMu (LIMHKA ¢
CEepoH, alOMUHUSA C 10JIOM), paCTBOpPaMU KHUCIIOT U
LIETOYCH.

['openue MeTanoB (LIMHKA, Kelie3a, Maruus) B
KHCJIOPO/IE.

B3anmoneiicTBre a30THOM U KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCJOT C MeIbI0. BOCCTaHOBHUTENBHBIE CBOMCTBA
METaJIJIOB.

2 cemecmp
XUMUA

16 | Opranudeckas OCHOBHBIE TIOJIOKEHUSI TEOPUU CTpOeHUs oprannueckux | Y, T
XUMUS coenuHeHu. MHOrooOpas3ue OpraHu4ecKux
OcHOBHBIE coequHeHui. [lonsiTue nzoMepun. YTrieBo10pOIbI.

MOHATHUSA [IpenenbHble U HENpeAEIbHbBIE YTIEBOAOPOIbl. Peakius
OpraHNYeCcKOn nosmmmepusanuu. IIpupoaHsie HCTOUHUKN

XUMUU U TEOPHUSL | YTIEBOJOPOAOB. YTIIEBOJAOPO/IbI KAK OCHOBA

CTpOCHUSA MEXIYHAPOJAHOTO COTPYIHHYECTBA U BAKHEUILINI
OpraHUYECKUX UCTOYHUK (hopMupoBanus 0ropkera PO.

COCMHEHUI Kucnopoacoaep:xaiiye opraHu4eCKre BEMIECTBA.

17 | YrneBomoponsl | IIpencraBurenu KUCIOPOACOAEPKAILUUX OPraHUYECKUX Y, T,P
1 UX COEMHEHUI: METHJIOBBIM M 3THJIOBBIM CIIUPTHI,

MPUPOIHBIE [IMLEPUH, YKCYyCHAs KUCIoTa. KUpbI Kak CII0XKHbIE
WUCTOYHUKHU 3upEL.

18 | Kucnopoacozaep | AJIKOTOIM3M U €0 OTPAKEHUE B IPOU3BENECHHIX V,T,P
JKalue XyJI0KECTBEHHOM JIUTEPATYPhl U N300pa3UTEIHHOTO
OpraHUYECKHE HCKYCCTBA.

COEIMHEHUS YraeBobl: TIIH0K03a, KpaxMall, HEJIIHJI03a.

19 | Asorcomepsxamy | A30TCOJEpKANINE OPraHUYECKUE COCAMHEHUS.. AMUHBL, | YV, T, P
ue aMUHOKHCIIOTHI, 0enku. CTpoeHue 1 Ouonorundeckas
OpraHUYECKHE (GyHK1IUA OENKOB.

COEMHEHUS Hemoncmpayuu
[TonyyeHue 3THIIEHA U €T0 B3aUMOJEHCTBUE C
pacTBOpPOM NepMaHraHaTa Kajius, OpoMHON BOAOH.
KauectBennas peakuus Ha riuiepu. [{BeTHble peakuuu
OEJKOB.
[Inactmaccel u BonokHa. [ToHsTHE 0 MIacTMaccax u
XUMUYECKHUX BOJIOKHAX. HaTtypanbHble, CHHTETHYECKUE U
HCKYCCTBEHHbIE BOJIOKHA. [[pMeHeHne noiumepoB B
MIPUKJIATHOM U KJIACCHUYECKOM M300pa3UTEeIIbHOM
HCKYCCTBE.
Paznuanpie BUIBI IIIACTMACC U BOJIOKOH.

20 | Xvmust v KU3HB | XuMus U OPTaHU3M delloBeka. Xumudeckue snementei B | Y, T, P

21 XuMUus u OpraHu3Me 4YeIoBeKa. OpFaHI/I‘—IeCKI/Ie d HEeopranndeckune |V, T, P
OpraHu3M BeriecTBa. OCHOBHBIC )KH3HEHHO HEOOXOTUMBIE
yeoBeKa COCTMHEHUS: OCJIKH, YTIICBOIBI, JKUPbI, BATAMUHBI.
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Xumus B ObITY

VYreBoabl — INIaBHBIA UCTOYHUK YHEPIUU OpPraHu3Ma.
Poub xkupoB B opranusme. X0JIeCTEPUH U €ro poJib B
310pOBbE UeIoBeKa. MuHepaibHbIC BEIlIeCTBa B
MPOJYKTAaX MUTAHUSL, TUIIEBbIC T0OABKU.
COanaHncupoBaHHOE TTUTAHUE.

Bona. KayecTBo Bosibl. Motoliiie 1 YuCTAIME CPEACTBA.
[TpaBuiia 6e30macHO# pabOThI CO CPeACTBAMH OBITOBOMA
XUMUH. POJIb XUMHUYECKHX 3JIEMEHTOB B JKU3HU
pacteHuid. Y 1o0peHusi. XuMHUYECKUE CPEACTBA

3alUThl PACTEHUH.

V,T,P

BHNOJIOI'Us

23

buonorns-
COBOKYITHOCTh
HAayK O )KUBOU
MpUpoe.
Metonsnl
Hay4HOI'O
MMO3HAHUA B
OHOJIOrUH

JKusas npuposa kak 00BEKT N3ydeHUs] OMOJIOTHH.
Mertobl uccien0BaHus JKUBOU IPUPOIbI B OMOJIOTHH.
Onpenenenue xKU3HU (C MPUBJICUEHUEM MaTepHralia 13
pa3zenoB GU3NKU

¥ XUMUH). Y POBHU OpTraHU3aINU )KU3HH.
Jlemoncmpayuu

YpoBHU OpraHU3alUy KU3HHU.

MeTo/1bl T03HAHMSL AKUBOM IPUPOJIBI.

24

Knetka

HcTopus nzyuenus kietku. OCHOBHBIE MTOT0XKEHUS
KJIeTOYHOM Teopuu. Kietka — cTpykTypHO-
dbyHKUIMOHATBHAS (JIEMEHTapHAsT) €IUHULIA KUZHHU.
Crpoenue kneTku. [IpokaproThl U 3YKapuOTH —
HU3IIUE U BBICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpHBIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
Knerounoe snpo.

OyHKIMS g]Ipa: XpaHEHHUEe, BOCIIPOU3BEACHHE U
nepeaaya HacJleACTBEHHOW HHPOPMALIUH, PETYISIUS
XUMHUYECKON aKTUBHOCTHU KiIeTKU. CTpYyKTypa u
(GYHKIIMM XpPOMOCOM. AyTOCOMBI U ITOJIOBBIE
XpOMOCOMBI. bruosiornueckoe 3HaueHNe XUMUYECKUX
aneMeHToB. Heopranmueckue BelecTBa B COCTaBe
KJIETKH. PO BOJIbI Kak pacTBOPUTENSI U OCHOBHOTO
KOMITOHEHTa BHYTPEHHEHN CpeJlbl OPraHU3MOB. Y TJIEBOJIbI
U UG B KieTke. CTpyKTypa u OMOJIoTrHYecKue
¢byakuun 0enkoB. CTpoeHue HYKJICOTHUIOB U CTPYKTYpa
nonunykieotuaHbx neneid JIHK u PHK, ATO.
Bupycs! u 6akreprodaru. Heknerounoe crpoenue,
JKU3HEHHBIN LMK U €T0 3aBUCUMOCTb OT KJIETOYHBIX
dbopm xu3HU. Bupycsl — Bo30yauTen MHPEKIIMOHHBIX
3a0oseBaHui; OHATHE 00 OHKOBUpYcax. Bupyc
nMmmyHoaeduimta yenoseka (BUY). [Mpodumaktuka
BUY-undexumn.

Jlemoncmpayuu

Crpoenue monekyisl 6enka. Crpoenue monekynsl JTHK.
Crpoenue kietkn. CTpoeHue KIETOK MPOKapUOT U
sykapuoT. CTpoeHHe BUpyca.

vV, T,P

25

Opranusm

Oprannsm — equHOE 1eroe. MHoroodpasme

V,T,P
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OpraHU3MOB.
OOMeH BelecTBOM U DHEPTHEH ¢ OKPYIKaIoIIeh cpeaon
KaK HEOOXOIMMOE YCIIOBHE CYIIECTBOBAHUS JKUBBIX
CHUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJTHA U3
OCHOBHBIX OCOOCHHOCTEH JKUBBIX OpraHU3MOB. Jlenenue
KJIETKHM — OCHOBA POCTa, Pa3BUTHUS U PA3MHOKEHUS
opranu3moB. becnonoe pazmHoxxenue. [lonoBoit
MPOILIECC U MOJ0BOE pa3zMHOXKeHue. OMI0/10TBOPEHHE,
ero omosornueckoe 3HaueHue. [lonsarue 06
MHAUBUAYAJILHOM (OHTOTEHE3), SMOPHOHAIIBHOM
(3MOpuoTreHe3) v MoCTIMOPHOHATILHOM Pa3BUTHH.
NuauBuayanbHOE pa3BUTHE YETIOBEKA U €r0 BO3MOXKHbBIE
HapyueHus. O01uye npeacTaBiIeHUs O
HACJIEJCTBEHHOCTH Y U3MEHYUBOCTH. | 'eHeTnueckast
TEPMHHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH
HacjenoBanus. HacienoBanue npu3HaKkoB y YyelOBeEKa.
[TonoBsie xpomMocombl. ClLIETIIIEHHOE C TOJI0M
HacienoBanue. HacnenctBennbie 00JI€3HN YETIOBEKA, UX
NpUYKHBL U TpoduiakTuka. CoBpeMeHHbIe
MIPE/ICTABJICHUS O TeHE U TeHoMe. [ 'eHeTnueckue
3aKOHOMEPHOCTH U3MeHunBocTH. Knaccudukanus hopm
W3MEHYHBOCTH.

Brnusinue MyTareHoB Ha opranusm uenoBeka. [Ipenmer,
3a/1auyu ¥ METOJIbI CeNieKIuu. ['eHeTnueckue
3akOHOMEepHOCTH ceneknuu. Yuenue H. 1. Basunona o
[IEHTPaX MHOT000pa3us U IPOUCXOXKICHUS KYJIbTYPHBIX
pacteHuii. buoTexHonorus, ee T0CTHKEHus,
MIEPCIICKTHBBI Pa3BUTHSI.

Llemoncmpayuu

OOMeH BelecTB U MPEBPaIICHUs] SHEPTUU B KIIETKE.
Jenenue kneTku (MUTO3, Meti03). CrocoObl OeCcTIoNoro
pasMHOKeHus. OIII00TBOPEHHUE Y PACTCHUHN U
JKUBOTHBIX.

NuauBuayaibHOE pa3BUTHE OpPraHU3MA.
HacnenctBenusie 60ne3Hu yenoBeka. Bnusaue
AJIKOTOJIM3Ma, HAPKOMaHUH, KypeHUs Ha
HaCJIeICTBEHHOCTh. MyTaruu. MoaudukauonHas
U3MEHYUBOCTH. LIeHTpbI MHOTOOOpa3us u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIH.
HckycctBennsiit oT6op. MccnenoBanus B obnactu
OMOTEXHOJIOTHH.

26

Bun

OBOJIIOIMOHHAS TEOPUS U €€ POJIb B POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUpa.
Bun, ero kpurepun. [lonynsnus kak CTpyKTypHast
€IMHULA BUJa U 3BooIMHU. CHHTEeTHYECKast TEOpHUs
sBororu (CTD). JIBrKyIme CUitbl SBOJTIOINH B
coorBercTBuH ¢ CTO.

V,T,P
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PesynbTatsl sBomonnu. CoxpaHeHne MHOT000pas3us
BUJIOB KaK OCHOBA YCTOMYMBOr0 pa3BUTHs OMOC(hEpBI.
IIpynunHbl BBIMUpaHUs BUIOB. bruonornyeckuii nporpecc
u Ouosiornueckuil perpecc. ['MoTe3bl MPOMCXOXKACHUS
YKU3HU. Y CII0)KHEHUE )KUBBIX OPraHU3MOB Ha 3eMJIE B
IIPOLIECCE IBOIIOLUHU. AHTPOIIOTE€HE3 U €ro
3aKOHOMEpPHOCTH. J[0Ka3aTenbCTBa POJACTBA YEIOBEKA C
MJIEKONHUTAIOIUMU KUBOTHBIMH. DKOJIOTHYECKHE
(bakTOpHI aHTPOIIOTEHE3a: YCI0KHEHHUE O ISIIMOHHON
CTPYKTYpBI BUJ1a, U3TOTOBJIICHUE OPYIU TPYAA, IEPEXO.
oT

PacTUTEIBHOIO K CMEIIAaHHOMY THITY IUTAHUS,
UCIIONIb30BaHue OTHsl. [IosBIIeHHE MBICITUTEIIBHON
JEATEIIBHOCTH U WICHOPA3IEIbHON PEYH.
IIpoucxoxaeHUE YET0BEYECKUX pac.

Jlemoncmpayuu

Kpurepuu Buna. [lonynsanuus — CTpyKTypHast €1MHULA
BHJIa, €AUHUIIA dBOIIOLUH. [[BHKYIIME CUIIBI DBOJIIOLIHH.
Bo3uukHOBEeHHE 1 MHOT000Opa3ue MpHUCIIOCOOICHUN Y
opranu3MoB. Penkue u ucuesaromue Buisl. JBrkymune
cuibl aHTponoreHesa. [IpoucxoxaeHue yenoBeka u
4eJI0BEUYECKHX Pac.

27 | DKOCHCTEMBI [Ipeamer u 3agaun sKos0TUK: yueHue o0 skojornyeckux | Y, T, P
dakTopax, yueHue o cooOIIeCTBAX OPraHU3MOB, YUCHUE
0 ouocdepe. Dxonorunueckue HakTopbl, 0COOCHHOCTH UX
BO3JICHCTBUS. DKOJIOTUYECKAsl XapaKTepPUCTUKA BU/IA.
[TonsiTrie 00 sKoNOTHUECKHUX cucteMax. Llernu mutanws,
Tpouueckue ypoBHH. broreoreHos3 kak 3JKocucTeMa.
buocdepa — rnobanpHas skocucrema. Yuenue B. U.
Bepnanckoro o 6uocdepe. Ponb KUBBIX OPraHU3MOB B
ouocgepe. buomacca. buonornueckuii KpyroBopot (Ha
npuMepe KpyroBopoTta yrieposa). OCHOBHBIE
HaIlpaBJICHUs BO3JICUCTBHS YeloBeKa Ha Ouocdepy.
Tpanchopmaiis eCTeCTBEHHBIX SKOJOTHYECKIX CUCTEM.
Oco6eHHOCTH arpodIKOCUCTEM (arpoIeHO30B).
Llemoncmpayuu

Dkonorudeckre GaKkTopsl U UX BIUSHUEC HA OPraHU3MBI.
Me>XBHI0BbIE OTHOILIEHUS: TAPA3UTU3M, XUIIIHUYECTBO,
KOHKYPEHIIUS, CUMOHO03. SIpyCHOCTh PACTHTEIHLHOTO
coobmectBa. KpyroBoport yriepona B 6uocdepe.
3armoBeTHUKY U 3aKa3HUKU Poccuu.

[Tpumeuanue: T — tectupoBanue, P — Hamucanue pedepara, Y — yctHbI ompoc, KP —
KOHTpOJIbHAs paboTa
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2.4.2. 3aHATHA CEMHUHAPCKOIO THIIA

Ne
pa3
en

a

HaunmenoBanue
pa3aesoB U TEM

Coneprxanue pasjena

dopma
TEKYILEro
KOHTPOJISI

1

2

3

4

1 cemecmp

OU3UKA

Bseneunue

®duszuka — ¢GyHIaMeHTalIbHAsg HayKa O IPUPO/IE.
EcrecTBEeHHO-HAay4YHBII METOJ ITO3HAHUSA, €70
BO3MOKHOCTH Y T'PaHULIbI IPUMEHUMOCTH.

EnamHCcTBO 3aKOHOB MPUPOJIBI U COCTaBA BEILIECTBA BO
Bcenennoii. OTkpbITHS B (hU3MKE — OCHOBA IIporpecca B
TEXHUKE U TEXHOJIOTMH MPOU3BOJICTBA.

MexaHnka

Kunemaruka. Mexannueckoe asmxenue. Cucrema
orcuera. Tpaekropus npuxenus. Ilyrs. [lepemenmenue.
PaBHOMEpHOE npsiMosnHENHOE NBHXKEHUE. CKOPOCTD.
OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS. 3aKOH
cioxeHnus ckopocreid. CpeiHss CKOPOCTh IPH
HEPaBHOMEPHOM JBM)KEHUU. MTHOBEHHAas! CKOPOCTb.
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE IBUKEHUE.
VYckopenue. CBOOOIHOE MTAZICHUE TEN.

Jlnnamuka. Macca u cuia. BzauMoeincTBue Te.
3akoHbl TMHaMUKU. CUJibl B IpUpoie. 3aKOH
BCEMHUPHOI'O TATOTEHUS.

3aKoHbI COXpaHeHUsl B MexaHuke. ViMmyinbc Tena. 3akoH
COXpaHEHMsI UMITyJIbCa. PEakTUBHOE IBUYKEHUE.
Mexannueckas pabora. MoirHocts. Mexannueckas
sHeprus. Kunernueckas sHeprus. Kunernueckas
sHeprus u pabora. [loTeHanpHas sHeprus B
I'PaBUTALMOHHOM II0JI€. 3aKOH COXPAaHEHMSI IOJTHON
MEXaHUYECKON YHEPTUU.

Llemoncmpayuu

OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS. Bubl
MEXAHUYECKOTO IBHKEHUA. IHEpTHOCTH Te.
3aBUCHUMOCTh YCKOPEHHUS T€Jla OT €r0 MacChl M CUJIBL,
JIEUCTBYIOLIEH Ha Teno. PaBeHCTBO U
MIPOTUBOMNOJIOKHOCTb HAIIPABIIEHUS CHJI ICHCTBUS U
IIPOTUBOAECUCTBHSI.

HesecomocTs. PeakTuBHOE BUXKEHUE, MOJIETb PAKETHI.
V3MeHeHHe SHepPruu NP COBEPIICHUHU pabOTHI.

Y, T,P

OcHoBBI
MOJIEKYJIAPHON
buzuku u
TEPMOJAVHAMUKH

MonexynsapHas pusruka. ATOMUCTUYECKAS] TEOPUS
CTpoeHus BemecTBa. HabmoaeHus 1 onbITH,
MTOATBEPKIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE
BelecTsa. Maccel ¥ pa3mepsl MoJieKyll. Temiosoe
JIBUJKEHHE YaCTHUIl BEIIECTBA. bpOyHOBCKOE IBUKEHHE.
WneansHelii ra3. TeMiepaTypa Kak Mepa cpeHen
KMHETUYECKON YHEPTUH YACTUIL. Y PABHEHUE COCTOSTHUS
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uJeanpbHoro raza. Mogens xuakoctu. [loBepxnoctHoe
HaTsDKeHHE U cMaunBaHue. Kpucramiueckue u
amMop(QHBIE BELIECTBA.

Tepmonunamuka. Buytpenuss sueprus. Padora u
TEIUIO0TIa4a KaK CriocOObl M3MEHEHUSI BHYTPEHHEH
sHepruu. [lepBblii 3aKOH TepMOJIUHAMUKU. TermoBbie
MAalIuHbl U UX TPUMEHEHHE.

Jlemoncmpayuu

JBuxenne OpoyHOBckuX yactuil. Juddysus.
SIBeHMs TOBEPXHOCTHOTO HATSDKEHUS U CMAYUBaHMUS.
Kpucrannsl, amopdHbie BemecTna,
KUAKOKpUCTAJUINYECKue Tena. MIsMeHeHne BHyTpeHHe!
SHEPTUH TEJl MPU COBEPIIICHUH PAOOTHI.

OCHOBBI
AJIEKTPOIMHAMU
KA

DekTpocTaTruka. BzanuMmoielicTBre 3apsiKEHHbBIX TE.
DIIeKTpUUECKU 3apsijl. 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsaa. 3akoH Kynona.
DIIEKTPOCTATUYECKOE MOJIE, IO OCHOBHBIE
XapaKTEPUCTUKHU U CBA3b MEXKAY HUMH.

[TocrosiHHbBIN TOK. [TOCTOSTHHBIN 3TIEKTPUYECKUN TOK.
Cuiia Toka, HalpsiKEHUE, JIEKTPUIECKOe
conpotusiieHue. 3akoH Oma Ju1st yuacTka
ANEKTPUYECKOM LIeTH.

MaruutHoe noJjie. MarHuTHOE MOJIE U €r0 OCHOBHBIE
XapaKTEepUCTUKU. JlefiCTBUE MarHUTHOTO MOJIs Ha
IIPOBOJAHMK C TOKOM. 3aKOH AMIiepa.
DnekTpoaBUrarelib. SIBJIeHUE 3JEKTPOMAarHUTHOM
WHIYKIUU.

Jlemoncmpayuu

OnekTpusanus Ten. B3anmoaeicTBre 3apssKeHHBIX TEll.
HarpeBanue npoBOJJHUKOB ¢ TOKOM. ONBIT DpcTeaa.
B3anmoneiicTBre NpoBOJHUKOB C TOKOM. JleiicTBHE
MarHMTHOTO TIOJISl Ha MMPOBOJHHK C TOKOM. PaboTa
ANEKTPOJABUTATEIIS. SIBIICHUE AIEKTPOMAarHUTHOU

HWHIAYKIWH.

Konebanus u
BOJIHBI

Mexanudeckue konaebanus U BoHbL. CBOOOIHBIE
konebanus. [lepuon, yactota u aMIIUTyna KoneOaHu.
[Mapmonunueckue konebanus. MexaHn4eckue BOJHBI U UX
BU/JIbl. 3BYKOBBI€ BOJIHBI. Y JIbTPa3BYKOBHIE BOJIHBI.
VYapTpa3ByK U €ro UCTOIB30BaHUE B MEAUITMHE U
TEXHUKE.

DNeKTpOMarHuTHbIE KoJie0aHus U BOJHBL. CBOOOHBIE
AIIEKTpOMarHuTHbIE KoneOanus. KonebarenpHbIi
KOHTYp. DJIEKTPOMarHuTHOE MoJie. JIEKTPOMArHUTHBIC
BOJIHBL. CKOPOCTh 31€KTPOMATHUTHBIX BOJIH.

CBeTroBbI€ BOJIHBI. PazBUTHE MTPEACTABICHUN O MPUPOJIE
cBeTa. 3aKOHBI OTPAKEHUS U IIPEJIOMIICHUS CBETA.
JInn3el. @OpMyIIa TOHKOW JTUH3HI.

Jlemoncmpayuu

V,T,P
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Konebanus MaTeMaTHYECKOTO U MPYKHUHHOTO
MasiTHUKOB.

PaGota snekrporeneparopa. M3nyuenue u npruem
AIIEKTPOMArHUTHBIX BOJIH. Pannocssisb. Pasnoxenue
Oenoro ceera B criekTp. MuTepdepenus u qudpakius
CBeTa.

Otpaxkenue u npenomiieHue ceeta. OnTudeckue
IPpUOOPHI.

DJIEMEHTHI
KBaHTOBOU
buzuKu

KBanrtoBbie cBoiicTBa cBeTa. KBaHTOBAs rumnoresa
[Tnanka. @oTosnekTpuyeckuii 3O PexT.

®dusuka atoma. Mogenu ctpoeHus aroma. OnbIT
Pezepdopna.

@u3uKa aTOMHOTO S]Ipa U 3JIEMEHTAPHBIX YACTHII.
CocraB U CTpOEHHE ATOMHOTO sA7ipa. PaaroakTUBHOCTD.
PannoakTuBHBIE U3ITy4EHU U UX BO3JAEHCTBUE HA
JKUBBIE OPTraHU3MBI.

Jlemoncmpayuu

dotorddext. DoToanement. M3nyyenue nazepa.
JInHelyaTele CIIEKTPHI Pa3JIMYHBIX BELIECTB.
CueT4yMK MOHU3HPYIOIUX U3JIYYECHHH.

Bcenennas u ee
3BOJIIOLIUA

Ctpoenue u pazputue Beenennoit. Moaens
pacuupsronierics BeenenHoil.

[Tpoucxoxaenue ConHeuHoi cuctembl. CoBpeMEHHAs
dbuznyeckas KapTHHA MUpA.

vV, T,P

XUMUA

Bseneunue

OOwasa u
HEOpraHWYeCKast
XUMHUSA

Xumudeckasi KapTiHa MUpa KaK COCTaBHAs 4acTh
€CTECTBEHHO-HAyYHO! KapTUHbI Mupa. Poiabs xumuu B
YKU3HU COBPEMEHHOTO OOIIECTBA.

[IprMmeneHne TO0CTUKEHUI COBPEMEHHON XUMUU B
ryMaHuTapHoOu cepe AessTeTbHOCTH O0IIeCTRa.
XUMHYECKOE co/iepKaHne yueOHON AUCIUITITUHBI
«EcrecTBO3HaHUE)» MPU OCBOCHUU CIEIIUATBHOCTEH
CIIO conuanbHO-3KOHOMHYECKOT0 ¥ TYMaHUTAPHOTO
npoduneit npodeccuoHanbHOro 00pa3oBaHMsl.

vV, T

v, T

OCHOBHEBIE
IIOHATHUA U
3aKOHBI XMMUH

[Ipeamer xumun. BemectBo. AToM. Monekyna.
XUMHUYECKUH 3JIEMEHT U (POPMBI €0 CYIIECTBOBAHHUS.
IIpocTble U CIIOXKHBIE BEIIECTBA.

OTpakeHue XUMHUYECKUX CIO’KETOB B MPOU3BEICHUIX
XYy0KECTBEHHOM JINTEPATypPhl U UCKYCCTBA.
Jlemoncmpayuu

HaGop moneneit aromoB 1 Mosiekyil. M3mepenue
BeniecTBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aTOMOB U
MOJIEKYIL.

OTHOCUTEIBHBIE AaTOMHAS ¥ MOJIEKYJISIPHAS. MACCBI.
Komnuectso BewmecTsa. [locTossHHass ABorapo.
Monsipaast macca. 3akoH ABorazpo. MossipHblif 00beM
ra3os.

KonnyecTBeHHbIE N3MEHEHHS B XUMHH KaK YaCTHBIN
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CIIy4dail 3aKOHOB IepexoJa KOJIUYECTBEHHBIX N3MEHEHUI
B KauecTBeHHbIE. M. B. JIoMOHOCOB — «I1€pBBIit
PYCCKUI YHUBEPCUTETY.

WnnrocTpanum 3aKoHa COXpaHEHHsI MacChl BEIIECTBA.

10 | Ilepuommueckuii | OtkpoiTue [leprogndeckoro 3akona. [lepuoanueckas vV, T,P
3aKOH U cuctema xuMuueckux anemeHToB . . Menneneena.
ITepuoaunueckas | 3nauenue Ilepuoanueckoro 3akona u I[lepuoauueckoit
cucrema cucTemMbl Xxumudeckux 3seMeHToB 1. M. Menneneesa
XUMHYECKUX JUISl pa3BUTHSI HAYKU U TIOHUMAHUS XUMHYECKOU
aneMeHToB /l. KapTUHBI MUpA.

U. Menneneesa | JI. 1. MenneneeB 06 06pa3oBaHUU U TOCYIapCTBEHHON
MTOJIUTHUKE.
Jlemoncmpayus
Paznuunsie hopmel [lepuoanueckoi cucTeMsl
xuMmuyeckux snemenToB JI.M. Menjeneena.

11 | CtpoeHue KoBanenTHas cBs3b: HenossipHas v nojsipHas. MonHas vV, T
BEIIIECTBA cB3b. KaTnoHbI M aHHOHBL. MeTalmnyecKas CBS3b.

Bonopoanas cBs3b.
Jlemoncmpayus
OO0pa3Iibl BEHICCTB M MATEPHAIIOB C PA3TMYHBIMUA TUITAMH
XUMHUYECKON CBSA3U.

12 | Bona. PactBopsl | Boga B mpupoze, ObITy, TEXHUKE U Ha IPOU3BOJICTBE. vV, T
DOU3UYECKUE U XUMUYECKHUE CBOMCTBA BOIBI.
OnpecHeHure BoJibl. ATrperaTHbIE€ COCTOSIHUS BOJIbI U €€
MEepEexXOoAbl U3 OJHOTO arperaTHOr0 COCTOSIHUSA B APYTOE€.

13 | Xumuueckue Jlemoncmpayuu vV, T

peaknmnu PuU3NYECKUE CBOMCTBA BOJBI: TOBEPXHOCTHOE
HaTsDKEHUE, CMauuBaHUE. XMMUUYECKUE PEAKIUU.
[ToHnsiTHE O XMMUYECKOU peakuu. TUIIbI XUMUYECKHX
peakiuii. CKOPOCTh peakiuu U GakTOpbl, OT KOTOPHIX
OHA 3aBUCHT.
XHUMHUYECKUE PEAKIIUHU C BbIIEIIEHUEM TEIJIOTHI.

14 | Knaccuduxanus | Knaccudukanys HeopraHmueckux COeIMHEHUN U UX vV, T
HEOpraHW4yecku | cBoMcTBa. OKCUABI, KUCIOThI, OCHOBaHUS, COJIU.

x coequHenui u | [lonsarue o ruaponuse coneil. Cpea BOJHBIX PaCTBOPOB
X CBOMCTBA COJIEH: KUCIas, HEUTpalibHas, 1eno4YHast. Bogopoaubii

15 | Mertamisl u nokasatenb pH pacTBopa. V,T,P

HEMETaJUTbI Mertamnsl. Ob1ue pu3nyeckue 1 XUMHIECKHe CBONCTBA

METAJIIOB.

Hemerannsl. OOmias xapakTepuCTHKA ITIABHBIX
MIOATPYIIIT HEMETAJIJIOB HA IIPUMEPE TaJION€HOB.
BaxkHelilye coeIMHEHUS METANIOB U HEMETAJUIOB B
MIPUPOJIE U XO3SIMCTBEHHOM JESATENBHOCTH YEIOBEKA.
Meraibl ¥ CIUIaBbl KaK Xy/0KECTBEHHBIM MaTepHall.
CoenvHEeHNs METAJUIOB KaK COCTaBHAs YaCTh CPEACTB
n300pa3uTeabHOro HcKyccTBa. Hemeramsl 1 ux
COEIMHEHUS KaK COCTaBHAs 4acTh CPEJCTB
n300pa3UTEIHLHOI0 HCKYCCTBA.
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Jlemoncmpayuu

B3auMosnelicTBue METaUIOB C HeMeTaulaMu (LIMHKa ¢
CEpoH, AIIOMUHUSA € 10JI0OM), paCTBOPaMHU KHUCJIOT U
[IEJIOYEH.

['openue MeTtamioB (1IMHKa, Kejae3a, MarHus) B
KHCIIOpOJIE.

B3auMozeiicTBrue a30THON U KOHUEHTPUPOBAHHON
CEPHOH KUCIIOT C MeJpl0. BoccTaHOBUTENBHBIE CBOWCTBA
METaJUIOB.

2 cemecmp
XUMUA

16 | Opranuveckas OCHOBHBIE TIOJIOKEHUSI TEOPUHU CTPOCHUs opranudeckux | Y, T
XUMHUSA coeauHeHui. MHOrooOpas3ue OpraHn4ecKux
OcCHOBHBIE coequHenui. [Tonstue nzoMepun. YTriaeBo10pOIbI.

MOHSATHUSA [IpenenbHble U HEMPEACIbHbBIC YTIEBOAOPOIbI. Peakius
OpraHUYecKOon nonumepuszanuu. IIpupoansie HCTOUHUKN

XHAMHH U TEOPUS | YIIE€BOJOPOAOB. YTIEBOJAOPOAbI KAK OCHOBA

CTPOEHUS MEXIYHAPOJAHOTO COTPYITHUYECTBA U BaKHEUILINI
OPraHUYeCKUX UCTOYHUK (hopMupoBanus Oroxera PO.

COEIMHEHU I Kucnopoacoaepxaniye opraHmueckue BenecTBa.

17 | Yraeromopoasl | IIpencraBureny KMCIOPOACOAECPKAIIUX OPTAHUYECKUX vV, T,P
U UX COEIMHEHUI: METUJIOBBIA U 3TUJIOBBIA CIIUPTHI,

MIPUPOTHBIC TJIMIIEPUH, YKCYyCHAs KUcoTa. JKUphI Kak CII0KHbBIS
VMCTOYHHUKHU s¢upsbl.

18 | Kucnopoucozaep AJIKOTOJIU3M M €T0 OTPaKEHUE B TPOU3BEICHUAX vV, T,P
JKarue XYI0KECTBEHHOU JIUTEPATyphl U H300pa3UTEIBHOTO
OpraHUYecKHe HCKYCCTBa.

COCTMHEHUS VYTi1eBoIbl: TIII0K03a, Kpaxmal, LeJUIrI03a.

19 A3oTconepxarg A30TcoepKalie OpraHnyecKue CoeMHEHUsI. AMUHBI, vV, T,P
ue AMUHOKUCIOTHI, 6enku. CTpoeHue u Guoorndyeckas
OPraHUYECKHE (GyHKIHMA OEIKOB.

COEIMHEHUS Jlemoncmpayuu
ITonmy4yenue 3THIIEHA U €0 B3aUMOJEHCTBHE C
pacTBOpPOM TepMaHraHaTa Kaius, OpOMHON BOAOH.
KauectBennas peaxius Ha rminepuH. [{BeTHbIe peakiiun
O€eJKOB.
IInactmacce! 1 BosokHa. [ToHsTHE O IITacTMaccax u
XUMHUYECKUX BOJIOKHaX. HaTypanbHble, CHHTETHUECKHE U
HCKYCCTBEHHBIE BOJIOKHA. [IprMeHeHne moimMepoB B
MPUKIATHOM U KJIACCMYECKOM U300pa3uTeIbHOM
HCKYCCTBE.
Pa3nuuHbie BUBI IJIACTMACC U BOJIOKOH.

20 | XuMmus v KU3Hb | XUMUS U OPraHW3M YeoBeka. XuMudeckue dneMeHTo B | Y, T, P

21 | Xumus u opraHu3Me 4esnoBeka. OpraHH4ecKue i HEOPraHU4eCkue |y T P
OpraHu3M BemecTBa. OCHOBHBIE JKU3HEHHO HEOOXOIUMBIE
YelroBeKa COeTMHEHUS: OCNKU, YIIIEBObI, YKUPBI, BUTAMUHBI.

22 | Xumus B 6biTy VYrieBobl — TJIaBHBIA UCTOYHHUK YHEPTUU OpTraHu3Ma. V.T.P

Ponb JKUPOB B OPraHU3ME. XOJ'ICCTepI/IH 1 €ro poJjib B
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3I0pOBBE UeTIoBeKa. MUHEpalbHbIC BEIIECTBA B
MPOJYKTAaX MUTAHUS, TUIIEBbIC T0OABKU.
COanaHncupoBaHHOE TTUTAHUE.

Bona. KagecTBo Bosibl. Motoiie 1 YuCTAIUE CPEACTBA.
[TpaBuiia 6e30macHO# pabOThI CO CPeACTBAMH OBITOBOIA
XUMUH. Poib XUMHUYECKHX 3JIEMEHTOB B JKU3HU
pacteHuid. Y 1o0peHusi. XuMHU4YeCKUe CpeACTBa

3aIUThl PACTEHUH.

BHNOJIOI'UsA

23

buonorns-
COBOKYITHOCTh
HAayK O KUBOM
MpUpoeE.
MeTtonn!
Hay4HOI'0
MMO3HAHUA B
OHOJIOrUH

JKusas npuposa Kkak 00BEKT N3ydeHUs] OMOJIOTHH.
Mertobl uccie0BaHus JKUBOW IPUPO/IbI B OMOJIOTHH.
Omnpenenenue xKU3HU (C MPUBJICUEHUEM MaTepHraa 13
paszenoB GU3NKU

Y XUMHH). Y POBHU OpPraHU3aIMU )KU3HH.
Jlemoncmpayuu

YpoBHU OpraHu3aluy KU3HHU.

MeTo/1bl T03HAHMSI AKUBOM IPUPOJIBI.

24

Knetka

HcTopus nzyuenus kietku. OCHOBHBIE MOJI0KEHUS
KJIeTOYHOM Teopuu. Kietka — cTpykTypHO-
¢dbyHKUIMOHATBHAS (JIEMEHTapHAsT) €UHULIA KUZHHU.
Crpoenue kneTku. [IpokaproThl U 3yKapuOTH —
HU3ILIUE U BBICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHbIE
CTPYKTYpPHBIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
Knerounoe smpo.

OyHKIMS g]Ipa: XpaHEHHUEe, BOCTIPOU3BEACHHE U
nepeaaya HacJIeCTBEeHHOW HH(POPMALIH, PETYIISIUsS
XUMHYECKON aKTUBHOCTHU KIeTKU. CTpyKTypa u
(GYHKIIMH XpPOMOCOM. AyTOCOMBI U I10JIOBBIE
XpOMOCOMBI. bruosiornueckoe 3Hau€HNE XUMUYECKUX
aneMeHToB. Heopranmueckue BelecTBa B COCTaBe
KJIETKH. POJib BOJIbI Kak pacTBOPUTENSE U OCHOBHOTO
KOMITIOHEHTa BHYTPEHHEHN Cpelbl OPraHU3MOB. Y TJIEBO/BI
U TUNIUBL B KieTke. CTpyKTypa u OUOIOrHuecKue
¢byakuun 0enkoB. CTpoeHue HYKJICOTHUIOB U CTPYKTYpa
nonunykieotuaHbx nenei JJHK u PHK, ATO®.
Bupycs! u 6akreprodaru. Hexnerounoe crpoenue,
JKU3HEHHBIN LIMKJI U €T0 3aBUCUMOCTb OT KJIETOYHBIX
dbopm xu3HU. Bupycsl — Bo30yauTen MHPEKIIMOHHBIX
3a0osieBaHui; MOHATHE 00 OHKOBUpYcax. Bupyc
nMmmyHoaeduimta yenoseka (BUY). [Mpodunaktuka
BUY-undexnmn.

Jlemoncmpayuu

Crpoenne monekyisl 6enka. Crpoenue monekynsl JTHK.
Crpoenue knetku. CTpoeHHe KJIETOK IPOKapHOT U
sykapuoT. CTpoeHHe BUpYyca.

vV, T,P

25

Opranusm

Opranusm — eauHoe nenoe. Muoroo6pasue
OpraHU3MOB.
OOMeH BeleCTBOM U SHEPTHEH ¢ OKpYXkarollel cpenoit

V,T,P
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KaK HEOOXO/IMMOE YCIIOBHE CYIECTBOBAHUS JKUBBIX
CHUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJTHA U3
OCHOBHBIX OCOOEHHOCTEH JKUBBIX OpraHU3MOB. Jlenenue
KJIETKA — OCHOBA POCTA, PA3BUTHUS U PAa3MHOXKCHHS
opranu3moB. becnosioe pazmHoxxenue. [lonoBoit
MPOILIECC U MOJ0BOE pa3zMHOXKeHue. OII0/10TBOPEHHE,
ero omosornueckoe 3HaueHue. [lonsarue 06
MHAUBUAYAJILHOM (OHTOTEHE3), SMOPHOHAIIBHOM
(3MOpHroTeHe3) v MOoCTIMOPHOHATILHOM Pa3BUTHH.
NuauBuayaibHOE pa3BUTHE YEIOBEKA U €T0 BO3MOXKHEIC
HapyueHus. O01ye npeacTaBiIeHUs O
HACJICICTBEHHOCTH ¥ M3MEHYHMBOCTH. | eHeTHUeCKast
TEPMHHOJIOTHS U CHMBOJIMKA. 3AKOHOMEPHOCTHU
HacyenoBanus. HacinenoBanue mpru3HAKOB Y Y€IOBEKa.
[TonoBsie xpomMocombl. CLIETIIIEHHOE C TOJI0M
HacienoBanue. HacnencTBennbie 00JI€3HN YETIOBEKA, UX
NpUYKHBL U TpoduiakTuka. CoBpeMeHHbIe
MIPEJICTaBJICHHSI O TeHE U reHoMe. [ eHeTndeckue
3aKOHOMEPHOCTH U3MeHunBocTH. Knaccudukanus hopm
W3MCHYUBOCTH.

Brnusinue MmyTareHoB Ha opranusm uenoBeka. [Ipenmer,
3aJlauM ¥ METOJIbI CEICKIUU. | eHeTHUecKne
3akOHOMepHOCTH ceneknuu. Yuenue H. 1. Basunona o
[IEHTPaX MHOT000pa3us U IPOUCXOXKICHUS KYJIbTYPHBIX
pacteHuii. buoTexHonorus, ee T0CTHKEHus,
MIEPCIICKTHBBI Pa3BUTHSI.

Jlemoncmpayuu

OOMeH BelecTB U MPEBpaIICHUs] SHEPTUU B KIIETKE.
Jenenue kneTku (MUTO3, Meti03). CriocoObl OecTIoIoro
pasMHokeHus. OTUIO0TBOPEHUE Y PACTCHUN U
JKUBOTHBIX.

NuauBuayaibHOE pa3BUTHE OpPraHU3MA.
HacnenctBenusie 60ne3Hu yenoBeka. Bnusaue
QIIKOTOJIN3Ma, HAPKOMAaHWH, KypeHUs Ha
HaCJIeCTBEHHOCTh. MyTanuu. MoaudukanuonHas
W3MEHUYUBOCTh. L[eHTpBI MHOTOOOpa3us u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIA.
HckyccrBennsiit or6op. MccnenoBanus B obaactu
OMOTEXHOJIOTHH.

26

Bun

OBOJIIOLMOHHAS TEOPUS U €€ POJIb B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUpA.
Bun, ero kpurepun. [lonynsnus kak CTpyKTypHast
€IMHULA BUJa U 3BooIMH. CHHTEeTHYECKasi TEOpHUs
sBororun (CTD). JIBrKyIue CUiTbl SBOJTIOINH B
cootBercTBuH ¢ CTO.

Pesynbratel aBomtonuu. CoxpaHeHrne MHOT000pa3ust
BUJIOB KaK OCHOBA YCTOMYMBOIO pa3BUTHsI OMOC(hEpBI.

vV, T,P
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IIpynunHbl BBIMUpaHUs BUIOB. bronornyeckuii nporpecc
u Ouosiornueckuil perpecc. ['MoTe3bl MPOMCXOXKACHUS
YKU3HU. Y CII0)KHEHUE )KUBBIX OPraHU3MOB Ha 3eMJIE B
IIPOLIECCE IBOIIOLUHU. AHTPOIIOTE€HE3 U €r0
3aKOHOMEpPHOCTH. J[0Ka3aTenbCTBa POJACTBA YEIOBEKA C
MJIEKONHUTAIOIUMY KMBOTHBIMH. DKOJIOTHYECKHE
(bakTOpBI aHTPOIIOTEHEe3a: YCI0KHEHHUE O ISIIMOHHON
CTPYKTYpPBI BUJ1a, U3TOTOBJIICHUE OPYIUI TPYAA, IEPEXO.
oT

PacTUTEIBHOIO K CMEIIAaHHOMY THITY IUTAHUSA,
UCIIONIb30BaHue OTHsl. [IosBIIeHHE MBICITUTEIILHON
JESATEIIBHOCTH U WICHOPA3IEIbHON PEYH.
IIpoucxoxaeHUE YETOBEYECKUX pac.

Jlemoncmpayuu

Kpurepuu Buna. [lonynsauus — cTpyKkTypHas e1MHULA
BHJIa, €AUHULIA dBOIIOLUH. [[BHKYIIME CUIIBI DBOJIIOLIHH.
Bo3nukHOBEeHHE 1 MHOT000Opa3He MpHUCIIOCOOICHUN Yy
opranu3MoB. Penkue u ucuesaromue Buasl. JBrxkymue
cuibl aHTponoreHesa. [IpoucxoxaeHue yenoBeka u
4eJI0BEUYECKHX Pac.

27 | DKOCHCTEMBI [Ipeamer u 3agaun sKos0TUK: yueHue o0 skojornyeckux | Y, T, P
(dakTopax, yueHUe 0 COOOIIECTBAX OPTaHU3MOB, YUCHHE
0 ouocdepe. Dkonorunueckue HakTopbl, 0COOCHHOCTH UX
BO3/ICUCTBUS. DKOJOTHYECKAs XapaKTEPUCTHKA BHIA.
[TonsiTrie 006 sKoNOTHUECKUX cucteMax. Llernu mutanws,
Tpoduveckrue ypoBHU. BHOreomneno3 kak 3KocucTeMa.
buocdepa — rimodanpHas 3xocucreMa. Yuenue B. U.
Bepnajckoro o 6uocdepe. Poib )KUBBIX OpraHU3MOB B
ouocdepe. buomacca. buonornueckuii KpyroBopot (Ha
npuMepe KpyroBopoTta yrieposa). OCHOBHBIE
HaIlpaBJICHUs BO3JICUCTBHS YelloBeKa Ha Ouocdepy.
Tpanchopmaiius eCTeCTBEHHBIX SKOJTOTHYECKIX CUCTEM.
Oco6eHHOCTH arpodIKOCUCTEM (arpoIEHO30B).
Llemoncmpayuu

Dkonoruveckre GaKkTopsl U UX BIUSHUEC HA OPTraHU3MBI.
Me>XBHI0BbIE OTHOILIEHUS: TTAPA3UTU3M, XUIIIHUYECTBO,
KOHKYPEHIIUS, CAMOHO03. SIpyCHOCTh PACTHTEIHLHOTO
coobmectBa. KpyroBoport yriepona B 6uocdepe.
3armoBeTHUKY U 3aKa3HUKU Poccuu.

[Tpumeuanue: T — tectupoBanue, P — Hamucanue pedepara, ¥ — yctHbId ompoc, KP —
KOHTpOJIbHAsL paboTa
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2.4.3. llpakTuyeckue 3auaTus (JlabopaTopHble 3aHATHS)

No dopma
pa3 | HaumenoBanue TEKYILIETO
Coneprxanue pasjena
JIeTl | pa3ziesioB U TEM KOHTPOJIA
a
1 2 3 4
1 cemecmp
OU3UKA
1 Mexanuka Uccnenoanue 3aBUCUMOCTH CUJIbI TpeHUs OT Beca tena. | [1P, KP
3 OcHoBBI COopka 31eKTprUIecKoil menu, n3Mepenne cuisl Tokau | [1P, KP
3JIEKTPOJIMHAMU | HANPSHKEHUS HA €€ Pa3IMYHbIX
KU y4acTKax.
4 Kone6anus u N3yuenune koiaebannii MaTeMaTHYECKOTO MasiTHUKA. I1P, KP
BOJIHBI W3yuenne nateppepeHnn u Audpakiium cBeTa.
XUMMUsA
8 Oo61as u BrinosiHenue 3a1anuii U perieHue 3ajaad I1P, KP
HEOpraHuYecKas
XUMHSA
10 | I[lepuoawueckuii | BeimonHeHUe 3ajaHUid U PEIICHHUE 3a/1a4 IIP
3aKOH U
[Tepnonuueckas
cHcTeMa
XUMHYECKHUX
31eMEHTOB /.
. Meunneneena
12 | Bona. PacTtBopsl | BeinmonHeHue 3aaHuii U peIIeHUE 3a/1a4 I1P, KP
13 | Xumunueckue BrinosHeHne 3a1aHuil U pelieHue 3aaad I1P
peaKkuu
14 | Knaccudukanus | Onpenenenne pH pacTBopa cosneit. I1P, KP
HeopraHuyecku | B3aumopeiicTBue MeTamIoB ¢ pacCTBOPAMH KUCIOT U
X COCIMHCHUM U | COJICH.
UX CBOMCTBA
2 cemecmp
XUMuUs
16 | Opranuueckas 1P
XUMHUS
OcHOBHBIC
MMOHATHUS
OpraHUYEeCKOn BrlinonHenue 3ajaHuii U pelieHue 3aa1a4
XUMHUU U TEOPUS
CTPOEHUS
OpTraHUYECKHUX
CO€IUHEHMI
17 | YrneBomopost I1P, KP
" UX o
BrinosHeHne 3a1aHnil U perieHue 3aaad
MIPUPOTHBIC
HCTOYHUKU

33




18 | Kucnopoaconep I1P, KP
JKarue .
J— BrinonnHeHUe 3a1aHnii ¥ pelIeHue 3a1a4
COEIMHEHHS
19 | AzoTconepikar I1P, KP
ue BrinonHenue 3a1anuii U pemnieHue 3aaad
OpraHHYECKUE
COEIMHEHHS
20 | Xumus ¥ KU3Hb | BhIMoMHEHHE 3aJaHUi U pelieHue 3a1ad P
21 | Xumug u I1P
OpraHu3M BrinonnHeHUe 3a1aHnii ¥ pelIeHue 3a1a4
yejIoBeKa
22 | Xumusd B ObITY | BplmonHeHue 3aJaHuil U pellieHUE 3a1a4 1P
BUOJIOTUsA
24 | Kierka Hab6nronenue kieTok pacTeHU# U 5KMBOTHBIX MO/ I1P
MHKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnapaTax u ux
onricanne. CpaBHEHUE CTPOCHUS KIIETOK PACTCHHUM U
JKMBOTHBIX.
25 | Opranusm Pemenuie sneMeHTapHbIX T€HETHUECKUX 3a/1au. I1P, KP
AHanM3 ¥ OlIEHKa YTHYECKUX aCIIEKTOB Pa3BUTHS
HEKOTOPBIX MCCIIEAOBAHNN B OMOTEXHOIOTHH.
26 | Bug Ornucanue ocoOelt Buaa 1o MoppoIorudeckomy I1P
KPUTEPHIO.
AHaM3 ¥ OlIEHKA Pa3JIMYHbIX THIIOTE3 MTPOUCX OKICHHS
JKHA3HU.
AHaIM3 M OlIEHKA Pa3JIMYHbIX TUIIOTE3 IPOUCXOXKICHHUS
YyeJIoBeKa.
27 | DKOCHCTEMBI CocraBieHue cxeM Iepeiayy BEeIecTB U YJHEPTUU 1P
(uemneit muTaHuUsN).
CpaBHUTENbHAS XapaKTEPUCTHKA MPUPOTHBIX SKOCUCTEM
U arpodKOCUCTEM CBOSH MECTHOCTH.
Pemrenune skoIoruvecKkux 3agad.
Ananu3 ¥ OlleHKa ITOCIIEICTBHI COOCTBEHHOM
JESITENILHOCTH B OKPYXKAIOIIeH cpejie,
IO0ATBHBIX YKOJIOTHYECKUX MPOOJIeM U ITyTel uX
pelIeHusl.
Ixekypcuu
Mmuoroo6pasue Bu10B. Ce30HHBIE U3MEHEHUS B TIPUPOIE
(okpecTHOCTH TIPOdeCCHOHAIBHON 00pa30BaTeIbHON
OpraHu3aIyx).
EcTecTBeHHBIE M NCKYCCTBEHHBIC YKOCHCTEMBI
(oxkpecTHOCTH TIpOodhecCHOHaTbHON 00pa30BaTEIbHOM
OpTaHU3aINH).

[Tpumeuanue: I1P- npakruueckas padora, JIP- maboparopnas pa6ora; T — tectupoBanue, P —
Hanucanue pedepara, Y — yctHbli onpoc, KP — konTponbHas pabota
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2.4.4. ConepxaHue caMOCTOATEJIbHOM PadoThI
IIpumepHas TemaTuka pedeparTon:

1. Marepust, GopMBbI €€ JBHKEHUS U CYLIECTBOBAHHS.

2. [TepBriii pycckuii akagemMuk M.B.JlomoHOCOB.

3. HckyceTBo 1 miporiecc mo3HaHusl.

4. ®u3nKa U My3bIKaJIbHOE UCKYCCTBO.

5. [{BeTomy3bIKa.

6. ®du3uKa B COBPEMEHHOM IIHPKE.

7. @usnuecKue METOIbI UCCIIEIOBAaHHS TAMSITHUKOB UCTOPUH, APXUTEKTYPhI U
MIPOU3BEICHUN UCKYCCTBA.

8. HayuHo-TexHHuYeCcKuii mporpecc u mpooIeMbl SKOJIOTHH.

9. buotexHonorus u renHas naxeHepusi — texnonoruu XXI Beka.

10.  HaHoTexHOJOTHs KaK MPUOPUTETHOE HAIIPABJICHUE PA3BUTHUS HAYKH U TPOM3BOJICTBA B
Poccuiickoit deneparumu.

11. OxpaHa OKpy’Karollel cpeibl OT XUMUYECKOI0 3arpsiI3HEHUSL.

12.  PactBOpBI BOKPYT HAC.

13.  YcrpaHeHue KECTKOCTH BOJBI Ha POMBIIIJICHHBIX PEANPHUITHSX.

14.  Hcropus BOZHUKHOBEHHUS U Pa3BUTHS OPTaHUYECKOM XMMHUH.

15. YTrieBoabl M UX poJib B JKUBOM IPUPOJIE.

16.  JKupsl kak mpOAYKT MUTAHUS U XUMHUYECKOE ChIPHE.

17. HexBarka npo0BosIbCTBHS Kak riao0anbHas npobiieMa 4eJIoBeUecTBa U MyTH €€
pelIeHusl.

18.  CpencrBa rUTHEHBI HA OCHOBE KHCIOPOACOACPKAIINX OPTaHMYECKUX COSAMHEHHM.
19.  CunreTnueckue MOIOIIUE CPEACTBA: IOCTOMHCTBA U HETOCTATKH.

20.  JledumuT Oenka B MHUIIEBBIX MPOIYKTAX U €0 MPEOJOJICHUE B paMKax TI00aIbHON
MIPOJIOBOJIBCTBEHHON POTPaMMBI.

21.  B.W. Bepnuazckuii u ero yaenue o 6uocdepe.

22.  Hcropus u pa3BUTUE 3HAHUI O KIIETKE.

23.  Oxpyxkaromias 4eJIoBeKa cpe/ia U €¢ KOMIIOHEHTBI: Pa3IMYHbIC B3TIISABI Ha OHY
npobiemy.

24.  Tlomynsmus Kak eTUHHUIIA OMOIIOTUIECKOM IBOITIOIIUH.

25.  Tlomynsus Kak 3KoJoruyeckasi eAMHULA.

26.  CoBpeMeHHbIE B3TJISIbI Ha OMOIIOTUYECKYIO SBOIOIHIO.

27.  CoBpeMeHHbIE B3IJIs/1bl HAa IPOMCXOXK/IEHUE YeIOBEeKa: CTOJKHOBEHNE MHEHUH.
28. CoBpeMeHHbIE METO/IbI UCCIIEIOBAHUSI KIIETKH.

29.  Cpenpl 0OuTaHMs OPraHU3MOB: IPUUUHBI PA3HOOOPA3HS.

2.4.5. IlepeyeHb Y4eOHO-METOAHYECKOr0 OOecme4YeHHUs /IJIsi CAMOCTOSITEJbHON PadoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrosrenbHas padora cTyaeHToB (nanee — CPC) sBnsercs OoqHUM U3 BUJIOB YU€OHBIX
3aHATHM CTY/IEHTOB UM OJHOW W3 OCHOBHBIX (hOpM BHEayIUTOPHOM pabOTHl MpU peanu3aluu
y4eOHbIX TIaHOB M mnporpamm. OHa HPOBOAMTCSA C LENBI0 CHCTEMAaTU3allUU U 3aKperyieHUs
MOJyYEHHBIX TEOPETHYECKUX 3HAHUM M NPAKTUYECKUX YMEHUU CTYACHTOB; YDIyOJeHHs U
pacuIMpeHusi TEOPETUUECKUX 3HAHUI; pa3BUTHS MMO3HABATENbHBIX CIIOCOOHOCTEH M aKTUBHOCTHU
CTYJIEHTOB; (POPMHPOBAHUS CAMOCTOATEILHOCTHU MBIIIIEHHSI, CIOCOOHOCTEH K CaMOPa3BUTHIO.

[enbro CPC SIBIIIETCS OBJIQZICHUE (byHIaMeHTaTbHBIMU 3HAHUSAMH,
npodeccHOHAIbHBIMU YMEHHMSIMH U HaBbIKaMU 10 Mpoduitio Oynymield cnenuanbHOCTH, ONBITOM
TBOPYECKOH, MCCIIEZI0BATENBCKON JESTENBHOCTH, pa3BuTHE CaMOCTOSITENIBHOCTH,
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OTBETCTBEHHOCTH M OPTaHU30BAHHOCTHU, TBOPUYECKOTO MOJX0/Ia K PEIICHUI0 polieM yuyeOHOoro u
poecCHOHAIIBHOTO YPOBHEH.

Bunasl camocrosTenbHOI pabOThI CTYICHTOB BKJIIOYAIOT HAMKMCcaHue pedeparos, pemeHune
3aja4 ¥ yIpaKHEeHU.

KpurepusiMu OLIEHOK pe3ylIbTaTOB BHEAYAHUTOPHOW CAMOCTOSTEIBHON paboThI CTyIeHTa
ABJISIETCSl YPOBEHb OCBOEHUS CTYJICHTaMH y4eOHOTo MaTepuaa;

YMEHHE CTYIEHTA UCI0JIb30BaTh TEOPETUUECKUE 3HAHUS IIPU BBIIIOJIHEHUN IPAKTUUECKUX
3aJa4; yMEHHE CTYIEHTa HaXOOuTh TpeOyrolryrocss HH(OpMaIUIO, U3ydaTh €€ U MPUMEHATh Ha
NpPaKTUKE; 000CHOBAHHOCTh M YETKOCTh U3JIOKEHUS OTBETA.

Ha camocrostenshyio paboty obyuaronuxcs orBoautcs 48 yacoB yueOGHOro BpEMEHH.

Ne HaumenoBanue [Tepeuenp y4eOHO-METOAMYECKOTO OOECTICUCHHUS
paszena, TeMbl, BUJa | JIUCLMILIMHBI 10 BHIIOJHEHUIO CAMOCTOSTENIbHON paboThI
CPC
1 2 3
PU3UKA
Beenenne 1. Caenko, O. E. EcrectBo3nanue [Tekcr] : yueOHOe
1  |MexaHuka 1ocoOue JIsl UCTI0JIb30BaHMsI B y4UeOHOM Ipoliecce
2 |OCHOBBI MOJIEKYIISIPHO} [00PAa30BaTENBHBIX YIPEKICHUH, PEATM3YIOIIUX TPOrPAMMEI
busuku u CIIO / O. E. Caenxo, T. II. Tpymmuna, O. B. ApytionsH. - 6-
TEPMOIUHAMHUKHU e u3l., crep. - Mocksa : KHOPVYC, 2018. - 364 c. : um. -
3 |OcHOBBI (Cpennee npodeccronanbHoe oOpa3oBaHue). - bubmauorp.: c.

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

2. CmupnoBa, M. C. EcrecTBO3HaHUE : YU€OHUK U

4 Kone6anus 1 BOIHBI npaktukym st CI1O / M. C. CmupHoBa, M. B. Hexnronosa,
5  Drements kBauToroit |1 M. CmupHoBa. — M. : M3narensctBo IOpaiit, 2016. —

dusukn 363 c. — (Cepus : [IpodeccuonansHoe obpazoBaHue). —
6 |Bcenennas u eé ISBN 978-5-9916-6853-8. — Pexxum nocryna : www.biblio-
SBOJIIOLIHS online.ru/book/DABC105B-3C8A-41D2-87C8-
XUMMS DF9A5014641A.
7 Bee/icHne 3. Bumnskosa, E.A. ®usuka : cbopHuk 3aaay : EI'D,
8 |O6mas u OJIMMITUAbI, DK3aMEHBI B BY3. [ DNEKTpOHHBIN pecypc]. —

OnektpoH. naH. — M.: U3narensctBo "Jlaboparopus
sHannit”, 2015. — 339 ¢. — Pexum nmocrymna:
http://e.lanbook.com/book/66347

4. Ky3ueuos, C.1. CnpaBoyHHK 11O (U3HKE :
yuebHoe nocodue / C.1. Kysnenos, K.W. Porosus ;
MunucrtepcTBo oOpa3zoBanus Poccuiickoit denepanuu,
denepanbHOE rOCyAapCTBEHHOE aBTOHOMHOE
00pa3oBaTebHOE YUpEeXkKACHNE BbICILIEr0 00pa3oBaHUs
«HanunonanbHBIN HUCclenoBaTeIbLCKU ToMckuit
rOCyIapCTBEHHbIA YHUBEPCUTET». - ToMck : M3narenbcTBO
ToMcKOro moJINTEXHUUECKOTO YHUBepcuTeTa, 2014. - 220 c.
: W1, Ta0JI., cxeM. - bubmmorp. B kH.. - ISBN 978-5-4387-

HEOpPraHUYeCcKasi XUMHS
9  |OCHOBHBIE TTIOHATHS U
3aKOHBI XUMHUH.

10 |[Tepwoguveckwii 3aKOH
U TIepUOINYECKast
cucrema /l. W.
MeHaeneena.

11 |Crpoenue BeniecTBa
12 |Boga u pacTBOpBL.

13 | Xumuueckue peakiuu
14  |Knaccuduxarus

HCOPraHMICCKUX 0443-0 ; To xe [DnekTponHslii pecypc]. - URL:
zggg’gf;:m H X http://biblioclub.ru/index.php?page=bhook&id=442117

5. Ukonnukosa, H.W. Konuenuuu coBpeMeHHOTo

ecTecTBO3HaHus : yuebHoe nocodbue / H.M. MkonHukoBa. -

16  |Opranmieckas Xumus. Mocksa : FOuutn-Jlana, 2015. - 287 c¢. - ISBN 978-5-238-
OCHOBHBIE ITOHATHUS

15 |Merautel 1 HEMETAIIBI
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OPraHU4YeCKOM XUMHH U
TEOPHS CTPOEHUS
OpraHUYECKUX
COCTUHEHUN.

17

YrneBoaopoibl U ux
[PUPOIHBIE UCTOUHUKH

18

Kucnopomoconepxaru
€ OpraHu4ecKue
COEIUHEHUS

19

A3zoTcoaepikaiue
OpraHuvecKue
COCAUHCHUA

20

XUMUS U )KU3Hb.

21

XHUMHS ¥ OpraHu3M
4eJI0BEKa

22

Xumus B ObITY

BHNOJIOI'us

23

bunonorns —
COBOKYIIHOCTb HayK O
JKUBOM IPUPOJIE.
MeTobl HAy4YHOTO
MMO3HAHMS B OMOJIOTUHU

24

Knerka

25

Opranuzm

26

Bun

27

DKOCUCTEMBI

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

Kpome

MNEPCUUCICHHBIX

NCTOYHUKOB o6yqa}onmec;1 MOXET BOCIIOJIB30BAaThCs

IIOMCKOBBIMH CUCTCMaMHU CCTH I/IHTepHeT 10 TEME CaMOCTOSTEILHOM pa6OTBI.

METOJHUYCCKOC obecneueHuE:
“-MCTOAUYCCKUEC PCKOMCHAANH K BBIIIOJIHCHUTIO na60paT0pHHx 1 IPAKTUYICCKHUX pa60T;
-MCTOANYCCKUE PCKOMCHAAVH 110 BBIITOJIHCHUIO CaMOCTOSTEILHOMN pa6OTI)I.

JUis ocBOEHHUS AMCHUMIUIMHBI M CaMOCTOSITEIBHOTO BBIIIOJIHEHUS MPEIyCMOTPEHHBIX
y4yeOHOIl mporpamMmol Kypca 3aJaHuUM MOXeT ObITh MCIIOJIB30BaHO ClleAyloliee y4eOHO-

Hawanom opranuzanuu 11000 camocTosTeNbHOW pabOThl JOMKHO OBbITH NPUBUTHE
HaBBIKOB U YMEHHI IpaMOTHOI paboThl ¢ y4eOHON M HAaydHOW JIUTEpaTypoi. DTOT mpoliecc, B
HEPBYIO OYepe/lb, CBSI3aH C HaXOXKJEHHEM HEOOXOAMMOM sl YCHEIIHOTO OBNAJeHUS Y4eOHBIM
Matepuasom auteparypoi. OOydaromuiicst JOMKEH YMETh MOIb30BaThCsl PoHIaMU OMOIHMOTEK U

CIIPaBOYHO-OMOMMOrpaduuecKUMH U3TaHUSIMU.
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3. OBPA3OBATEJIBHBIE TEXHOJIOT T

3.1.00pa3oBaTe/bHbIC TEXHOJIOTMH NIPH NPOBEICHNHU JICKIHIl

N Teuma Buael npumeHsaemMbIx O6pua30BaTeJIBHbIX Koi-Bo
TEXHOJIOTHI qac
1 2 3 4
DOU3SUKA
Beenenue 1
1 MexaHuka 5
2 OCHOBBI MOJIEKYJISIPHOM (PUBUKH 1 4
TEPMOIMHAMIKHU
3 |OCHOBBI JEKTPOAMHAMUKH 4
4 [KomnebaHus U BOJIHBI 2
5 [DneMeHThl KBAHTOBON (DU3HKH. 2
6 |[BcemenHas u €€ HBOJIIOIIHSL. 2
XUMMUSI
7 |BBenenue 1
8 |O06miast u HeopraHMYeCKast XUMUS 2
9 |OcHOBHBIC OHATHS M 3aKOHBI XUMHH. 2
[lepuonnueckuii 3akoH u [leprnoanueckas
10 |cucreMa xumudeckux daeMeHnToB /1. U. 1
Menpeneena
11 (CtpoeHnue BemecTBa 1
12 |Bona. Pactsope! UKT-Texunonoruu, [Ipobnemusie 1
13 [Xumudeckue peakiuu 1
JICKIUH, JIEKIIUU-BU3YAIU3aIIH,
14 KHaCCHq)HKUa A HeOpf aHIICCKIX MYJIbTUMEIUNHBIE TPE3EHTALINI 1
COCJTMHEHHI M UX CBOHCTBA
15 Meramibl 1 HEMETaJLTbI 2
Oprannueckast xumusi OCHOBHBIEC TIOHSTHS
16 |oprannueckoil XMMHUU U TEOPHSI CTPOCHUS 1
OpraHN4YeCKUX COCTMHEHUIN
17 |YrneBonopo/ibl U MX NPUPOIHBIE HCTOYHUKHU 2
18 Kucnopomocoiepkarine opraHu9IecKue 1
COCTUHEHUS
19 A30TCOAEpIKAINE OPTaHUYECKHE 1
COCTUHEHUS
20 Xumus u 5KU3Hb 1
21 [ XuMus 1 OpraHu3M 4YelloBeKa 1
22 [ Xumus B ObITY
BUOJIOT'US
b1oJ0THs — COBOKYITHOCTh HAYK O KUBOHI
23 [mpupoabl. MeTo1bl HAYYHOTO TIO3HAHHUSI B 2
Ononorun
24 Knerka 1
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25 |Opranusm 1
26 Bupg 1
27 [DKOCHCTEMBI 1
Wtoro mo xypcy| 46
3.2.00pa3oBaTejibHbIE TEXHOJIOTHMU NMPH MPOBEIEHNH NMPAKTHYECKUX 3aAHITHH
(;1abopaTopHbIX padoT)
No Tema Buner npumeHseMbIx 06RaSOBaTeHLHBIX Kon-Bo
TEXHOJIOTHI1 qac
1 2 3 4
DOU3UKA
1 Mexanuka 2
3 |OCHOBBI NEKTPOJMHAMUKHI 2
4 |KoneOGaHus ¥ BOJIHBI 2
XUMMUSL
8 |O0mmas u HeopraHuYecKass XUMHS 2
[lepuonnueckuii 3akoH u I[lepuoanueckas
10 |cucreMa xumudeckux daeMeHnToB /1. U. 2
MeHeneena
12 Bopna. PacTtBopsI 2
13 |[Xumunyeckne peakunu 2
14 KJIaCCI/I(bI/IKleI/ISI HEOPraHHCCKHX 9
COCTMHEHHI U UX CBOMCTBA
Oprannueckast xumusi OCHOBHBIC TIOHSTHS
16 [opraHnuYecKOl XMMHUHU U TCOPHUS CTPOCHHS 1
OprAHIECKHX COSHHEHN TpaguimoHHOEe CEMUHAPCKOE 3aHSTHE,
paz0op perieHus 3aaaqy
17 |YrneBonopo/ibl M MX NPUPOIHBIE HCTOYHUKHU 4
18 Kucnopomocoiepkarine opraHuIecKue 3
COCTUHEHUS
19 A30TCOAEpIKAINE OPTaHUYECKHE 1
COCTMHEHUS
20 Xumus u 5KU3Hb 1
21 [ XuMus 1 OpraHu3M 4YelloBeKa 1
22 [ Xumus B ObITY 1
BUOJIOT'Us
24 [Knetka 1
25 |Opranusm 1
26 Bug 1
27 [DKOCHUCTEMBI 1
Wroro mo xypcy] 32
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4. YCJIOBUS PEAJIMZALIUU ITPOT'PAMMBI IUCHUTIJINHBI

4.1. MarepuajibHO-TeXHHYeCKAasi 0a3a, HeoOXoMMas bifi §: OCyIIeCTBJICHUS
00pa30BaTeILHOIO MPoOIEcca MO0 TUCHHUILINHE
Kabuner ecrectBo3Hanus, yi. Jumutposa, 200, ayn. 406

Crnennanu3upoBaHHasi MeOellb U CUCTEMbI XpaHEeHHUs (JOCKa KJIACCHAsl, CTOJI U CTYII
YUUTEINs], CTOJIBI U CTYJIbsl yUeHUUECKHe, Ka(bl ISl XpaHeHUs y4eOHBIX OCOOUMN, CHCTEMBI
XpaHeHHs TabJIHII U TJIAKaTOB);
TEXHUUYECKHE CPeCTBA 00yueHus (paboyee MECTO YUUTENS: KOMIBIOTEp YUUTEI,
BUJICOITPOEKTOP, dKpaH, Julien3nonnoe [10);
JIEMOHCTPALIMOHHBIE YueOHO-HaTJIAIHbIe TOCOOMS (KOMIUIEKThI CTEHI0B, KOMIUIEKTHI TaOJHII,
MOPTPETHI BBIIAIOIINXCS YUCHBIX ),
3JICKTPOHHBIEC CPEACTBA OOYUCHHS (KOMIUICKTHI BUICO(DHIEMOB).

4.2. llepeyeHb HE0OXOUMOTI0 POTrPAMMHOI0 O0ecreYyeHust

Omnepanuonnas cucremMa Microsoft Windows 10 (mor. Ne73—-AD®/223-03/2018 ot 06.11.2018,
cornamenue Microsoft ESS 72569510);

[Taker nporpamm Microsoft Office Professional Plus (mor. Ne73-AD®/223-D3/2018 ot
06.11.2018, cornamenre Microsoft ESS 72569510);

[Mpunoxenue mjas MoaenMpoBaHus TpéxmepHbix oObekToB SketchUp Pro 2018 Educational,
Network, LAB (mor. Ne 80-AD®/223-®3/2018 ot 06.12.2018);

Cucrema aBromarusmpoBaHHoro mpoektupoanmst (CAIIP) AutoCad (2019) (mamnHOE
nporpamMmHoe obecrieuenue ¢upmoii Autodeck pacmpoctpansieTrcss OecraTHO IS Y4€OHBIX
YUpEXKJIEHUN);

Bekropusiii rpaduueckuii pegakrop CorelDRAW Graphics Suite X8 Education Lic (5-50) RUS,
(LCCDGSX8MULA?2) (kontpakt 136-AD®D/2016 ot 15.09.2016);

MuorodyHknnonaneHblii rpaduueckuii pepakrop Adobe CLP Photoshop Extended CS6 13
Multiple Platforms Russian AOO License CLP Level 2 (50,000 - 99,999) AcademicEdition
(xontpakt 114-OAD®D/2012 ot 27.09.2012, 6GeccpouHo);

GIMP — cB0OOHO pacrpocTpaHseMbIil pacTPOBBIN IpadUIECKUN PEAaKTOP, UCIIOIB3YEeMbIH st
co3anus 1 00paboTKK pacTpoBoii rpaduku License (cBoOOHOE MporpaMMHOe 0OecIieYeHne, He
OTpaHHuYEHO, OECCPOUHO);

7-zip GNULesser General Public License (cBoboaHOoe mporpaMMHOe obOecreueHne, He
OTpaHUYEHO, OECCPOYHO);

Wntepner 6paysep Google Chrome (GecrmaTHoe nmporpaMMHoe oOecrieueHue, He OrpaHUYEHo,
6eccpoydHo);

K-Lite Codec Pack — yHuBepcaibHbIli HA0Op KOJACKOB (KOAWPOBIIUKOB-ICKOJANPOBIIUKOB) U
YTHIIUT JUIS TIPOCMOTpa M 0OpabOTKM ayano- M BuaeodainoB (OecriiaTHOE MPOrpaMMHOE
oOecrieueHne, He OrpaHn4IeHo, OECCPOUHO);

WinDjView — mporpamma st mpocMotpa daiioB B ¢popmare DIV u DjVu (cBoOomHOE
nporpaMMHoe o0ecrieueHue, He OTpaHUYeHO, OECCPOUHO).

5 IIEPEYEHbD OCHOBHOFIuH NTONMOJIHUTEJBHON YYEBHON
JIUTEPATYPBI, HEOBXOJUMOM 1JIs1 OCBOEHUS IUCIUILINHBI

5.1. OcHoBHas quTEparypa
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1. Caenko, O. E. EcrectBo3nanue [TekcTt] : yueOGHOE mocoOue /il UCTIONb30BaHUS B
y4eOHOM TTIporiecce 00pa3oBaTeNbHBIX YUpPEXKAeHHUH, peanusyromux nporpammbsl CI1O / O. E.
Caenko, T. I1. Tpymuna, O. B. ApyTionsH. - 6-¢ usn., crep. - Mocksa : KHOPYC, 2018. - 364 c.
: mi. - (Cpennee mpodeccronabHOe oOpazoBanue). - bubnuorp.: ¢. 363-364. - ISBN 978-5-406-
06475-7

2. CmupnoBa, M. C. EcrectBo3Hanue : yueOHuK 1 npaktukym aiis CI10 / M. C.
CmupnoBa, M. B. Hexmonosa, T. M. CmupnoBa. — M. : U3natensctBo FOpaiit, 2016. — 363 c.
— (Cepus : IIpodeccrnonansuoe odpazoBanue). — ISBN 978-5-9916-6853-8. — Pexum
noctyna : www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A.

5.2 lonoiHATEILHAS JIUTEPATypPa

1. BumnsikoBa, E.A. ®usuka : coopruk 3amad : EI'D, onmummnmanbl, 5K3aMEHBI B BY3.
[DnexkTpoHHbIl pecypc]. — OnekTpoH. maH. — M.: M3narensctBo "Jlaboparopusi 3HaHMiA",
2015. — 339 c. — Pexwum poctyna: http://e.lanbook.com/book/66347

2. Kysnenos, C.1. CnpaBounuk 1o ¢usuke : yueonoe nmocooue / C.1U. Kysnenos, K.H.
Poroszun ; MunucrepctBo  oOpasoBanust  Poccuiickoit =~ ®Denepaunu, DenepanbHoe
roCyIapCTBEHHOE aBTOHOMHOE 0O0pa3oBaTelbHOE YUPEKIEHHUE BBICIIEr0 00pa3oBaHUs
«HanuoHabHbIl ucCCIen0BaTENbCKU TOMCKUI TOCYJapCTBEHHBI YHHUBEPCHUTET». - TOMCK :
WznatenbctBo Tomckoro nonutrexHudeckoro ynusepcurera, 2014. - 220 c. : ui., Tabmn., cxeM. -
bubmuorp. B kH.. - ISBN 978-5-4387-0443-0 ; To »xe [DnekrpoHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=442117

3. VxonnukoBa, H.M. KoHuenmn coBpeMEHHOTO €CTECTBO3HAHUS : yueOHoe mocooue /
H.U. UxonnukoBa. - Mocksa : FOuutu-/lana, 2015. - 287 c. - ISBN 978-5-238-01421-0 ; To ke
[Onekrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=115158

5.3 llepuoguyeckne U3TaHUA
1. Kypnan «Yuensie 3anucku Kazanckoro rocy1apcTBEHHOTO YHUBEPCUTETA: CEPHUSL:
EcrecTBeHHBIE HAYKW»
2. Kypnan «U3Bectuss BY30B CeBepo-KaBkasckoro pernona. Cepust: EcrecTBeHHBIE
HayKH»
3. Xypnan «®usuka 3eMan»
4. Kypuan «Xumus u xu3ab XXI Bexk»
5. Bassl nannabix komnanuu «Mct Bero» (http://dlib.eastview.com).
5.4 Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTepHET», HEOOXOAMMBIX /1JI5l OCBOEHHS TUCIHUTLIUHBI
1. MunuctepctBo 006pa3oBanus u Hayku Poccuiickoit denepannu
(http://MmunOOpHAYKH.PD/);
2. Oenepanbhblit mopran "Poccuiickoe oopasosanue” (http://www.edu.ru/);
3. Hudpopmanmonnas cucrema "ExnHoe okHO JocTymna kK 00pa3zoBaTeabHbIM pecypcam”
(http://window.edu.ru/);
4. EnunHas xoJuteKIus uQpoBeIX 0Opa3oBaTenbHbIX pecypcoB (http://school-
collection.edu.ru/);
5. denepanbHblii IeHTp HHPOPMAIIMOHHO-00pa3oBarenbHbIX pecypcos (http:/fcior.edu.ru/);
6. OOpasoBarenbHbIi mopran "Yueba" (http://www.ucheba.com/);
7. TIpoekt I'ocynapcTBEHHOTO HHCTUTYTa pycckoro s3bika uMeHu A.C. Ilymkuna
"Oo6pasosanue Ha pycckom" (https://pushkininstitute.ru/);
8. Hayunas snekrponnas 6udmuorexa (HOB) (http://www.elibrary.ru);
9. HamwmonansHas sekTponHas oudmuoreka (http:/H36.pd/);
10. KubepJlenunka (http://cyberleninka.ru/).
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11. CnpaBouno-uH(popMamonHsIi mopran "Pycckuii si3pik" (http://gramota.ru/);

12. Cnyx0a TeMaTHYECKUX TOJKOBBIX ciaoBapeit (http://www.glossary.ru/);

13. Cnosapu u sunuksioneauu (http://dic.academic.ru/);

14, Koucynperant [Lntoc - cripaBo4Has mpaBoBasi cucTeMa (JIOCTYII 110 JIOKaIbHOM CETH )

6. METOOAUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOHIUXCS
1O OCBOEHMUIO JMCHUIIJIMHBI

VYyamuecs A MOJHOLIEHHOTO OCBOEHUs yueOHOro kypca «EcTecTBO3HaHUE» ITOJIKHBI
COCTaBJISITh KOHCIIEKTHI KaK MPHU MPOCITYIINBAHUH €r0 TEOPETHUECKON (JEKIIMOHHON) YacTH, TaK
U IpU MOATOTOBKE K MPAKTHUYECKUM 3aHATUAM. JKenarenbHO, 4TOOBI KOHCIEKTBI JEKIMH U
CEMHMHAPOB 3alKCHIBAINCH B JOIMUYECKON MOCIEI0BATEIIbHOCTH U3YUYEeHUS Kypca U COIEPIKAINCh
B OHOM Terpaau. D10 olecreyut OoJsiee IMOJHYIO MOATOTOBKY KaK K TEKYIIUM Y4eOHBIM
3aHATHUSAM, TaK U1 CECCHOHHOMY KOHTPOJIIO 3HAHUH.

CamocrosarenbHass paboTa ydaluxcsl sBIsSeTCS BakHeHmedl ¢opmoil  yueOHO-
NOo3HaBaTreapbHOro mpormecca. Llenb 3amaHuil Ui camMOCTOSITENBHOM padOTBl — 3aKpenuTbh U
paclIMpUTh 3HAHUS, YMEHUS, HAaBbIKH, IPUOOPETEHHbIE B pe3yJbTaTe M3y4YeHUs AUCLUIUINHBL
OBJIQ/ICTh YMEHHEM HCIOJB30BaTh IOJIYYCHHBIE 3HAHHUA B IMPAKTHYECKOH pPadOTe; MOIYyYUTh
HEPBUYHbIC HABBIKH NMPO(HECCUOHAIBHON JAESITEIbHOCTH.

dbongamMu OMOIMOTEK U CIIPABOYHO-OMOIHOTpaPUUECKUMU H3TaHUSIMH.

3ajaHusa  AJ  CaMOCTOSITEIbHOM pabOThl BBINOJIHSAKOTCS B IMUCBMEHHOM BHUJE BO
BHEayaUTOpHOE Bpems. Pabora momKHA HOCUTH TBOPYECKHH XapakTep, MpH €€ OIEHKE
IpernoJiaBaTesb B IEPBYIO O4Yepe/ib OLCHUBAET 00OCHOBAaHHOCTh M OPUTMHAIBHOCTH BBIBOJIOB. B
NUCHbMEHHOW paboTe Mo TeMe 3aJaHus yYaIlUHCs JOJDKEH TOJHO M BCECTOPOHHE PACCMOTPETh
BCE AaCMEKTbl TEMbl, YETKO Cc(HOpMYyIUpOBaTb M AapryMEHTUPOBATh CBOIO IO3UIHUIO IO
UCCIIEIyeMbIM BOIpocaM. BbIOOp KOHKPETHOTO 3aJaHus ISl CaMOCTOSITEIBHOH paboTHI
OPOBOJIUT MperojiaBaTeNlb, BEAYIIMHA NPAKTUUYECKHUE 3aHIATHUS B COOTBETCTBUU C MEPEYHEM,
yKa3aHHBIM B IJIAHAX MPAKTHYECKUX 3aHSATHH.

Obwue npasuna 8blNOIHEHUS, NUCOMEHHBIX paOOm

Ha mepBoM 3aHATHM CTYIEHTHI OJDKHBI OBITH MPOWH(GOPMHPOBAHBI O HEOOXOAUMOCTH
COOJTIOJICHHSI HOPM aKaJeMHUYECKOW 3THUKU M aBTOPCKHMX IpaB B Xoje oOyuyeHus. B uwactHOCTH,
NPEOCTABIISIOTCS CBEJICHUS:

- o0miast nHpopmanus 00 aBTOPCKUX MPaBaXx;

- IpaBuja UUTUPOBAHUS;

- npaBuiIa 0pOPMIIEHHS CCBIIOK;

Bce nmMeronecs B TEKCTE CHOCKHU TIATENBHO BBIBEPSIOTCS U CHAOXKAIOTCS «@ApEcamm.

Hemonyctumo BKJIIOUaTh B CBOIO padOTYy BBIAEPKKH W3 PabOT JApYyrux aBTOPOB 0Oe€3
yKa3aHHUs Ha 3TO, IMepecKa3blBaTh UYXKyl0 paboTy OJNM3KO K TEKCTy 0e3 OTCBhUIKM K Hel,
UCIIOJIb30BaTh 4Uy)XHE UAeu 0e3 yka3aHHs MEePBOMCTOYHMKOB (3TO KacaeTcsi U MH(poOpMaluw,
HaiienHo# B MHTepHeTe). Bee ciydan miarnarta JOMKHbI OBITH UCKITFOYEHBI.

CrucoK UCTIONBb30BaHHON JTUTEPATyphl JOJDKEH BKIIIOYATh BCE MCTOYHUKH MH(OPMAIINH,
U3y4eHHbIE U MPOpabOTaHHbIE CTYACHTOM B MpOIEcCce BBIMOIHEHUS PAaOOThI, U JOJDKEH OBITh
cocraBneH B coorBercTtBUU ¢ ['OCT P. 7.0.5-2008 «bubnuorpadpuyeckas ccbuika. OOmue
TpeOOBaHUS U MIPaBUIIAY.

Tpebosanus k Hanucanuio peghepama
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Pedepar mo nmaHHOMY Kypcy SBISeTCSs OOHHUM U3 METOAOB  OpraHHU3aluu
CaMOCTOSITENIbHOM pabOTHI.

Tembl pedepaToB SBIAIOTCS JONOJHUTEIBHBIM MATEPUAIIOM ISl M3Y4YCHHUS TaHHOM
muctumuinHel. Pedepat onenuBaeTcs B ouH 0ajul B OLIEHKE UTOTO SK3aMeHa

Pedepar nomkeH ObITh MOATOTOBIIEH COTJIACHO TEME, MPEIJI0KEHHON MpEernoaaBaTeIeM.
JomyckaeTcsi caMOCTOSITENBbHBIN  BbIOOp TeMbl pedepaTta, HO IO COIVIACOBAHUIO C
IPEToIaBaTeNIeM.

Jns Hanucanuss pedepara CTYIEHT CaMOCTOSITENIBHO MOAOMpPAaeT HCTOYHUKU
uH(pOpMaLKK TT0 BRIOpaHHOH TeMe (JuTeparypa ydeOHas, nepuoanieckas u IHTepHeT-pecypebl)

O6bem pedepara — He meHee 10 cTpanull popmara A 4.

Pedepar momxken uMeTh (TUTYIBHBIN JIUCT, COACPIKAHMUE, TEKCT JOJHKCH OBITh pa3OUT Ha
paszienibl, COTJacHO COJEPIKaHUI0, 3aKIII0OUEHUE, CIIUCOK JIUTEPATyphl HE MEHEe 5 HCTOYHUKOB)

Ob6cyxaenue TeM pedepaToB NPOBOJUTCA HA TeX MPAKTHUECKUX 3aHATHSX, IO KOTOPHIM
OHM pacIipesielieHbl. JDTO ABISETCS 00s3aTeNbHBIM TpeOoBaHMeM. B ciyuyae He mpeacTaBieHUsS
pedepara cormacHO ycCTaHOBIEHHOMY Tpaduky (0e3 YBaXKHTEIbHOW NPUYHHBI), YJaIIUHCS
00s13aH MOATOTOBUTH HOBBIN pedepart.

Wudopmanus mo pedepaty He mopkHa npeBbimarh 10 MuHyT. BeicTynarommii q1omkeH
MOJATOTOBUTH KPaTKUeE BHIBOABI IO TeMe pedepaTa st KOHCIIEKTUPOBAHHUS.

Cnaua pedepara npemnogaBaTesto o0s3aTeIbHa.

7. OUEHOYHBIE CPEJACTBA J1JII KOHTPOJISA YCIIEBAEMOCTH
7.1. llacnopT (pOoH/Ia OLIEHOYHBIX CPEICTB

He npexgycmorpeno.

7.2  Kpurepuu oueHKH 3HAHUI

Kontponbs u oreHka pe3yabTaTOB OCBOCHHUS YYE€OHOW IAUCIUIUIMHBI OCYIIECTBIISICTCS
IpenojaBaTesieM B MPOLEcce MPOBEIEHUS MPAKTUIECKUX PadOT, TECTUPOBaHUs, cOOeceIOBaHUS
10 pe3yJbTaTaM BBITIOJHEHUS JTA0OPATOPHBIX PadOT, a TakKe PENICHHs 3a]lad, COCTaBICHHS
pabounx TaONHIl U MOATOTOBKH COOOMIEHMH K YPOKY. 3HaHHUS CTYICHTOB Ha MPaKTUYECKHX
3aHATUAX OIEHUBAIOTCS OTMETKAMHU «OTJIIMYHO», «XOPOIIO», «YyIOBIETBOPUTEIBHO» U
«HEYJIOBJIETBOPUTEIBLHO.

OneHka 5, «OTIMYHO» BBICTABISIETCA, KOTJa CTY/AE€Hb IIOKa3bIBaeT IJIyOOKOe
BCECTOPOHHEE 3HAHME pa3jelia AUCHUILTHHBI, 00S3aTeIbHOM U JOMOJHUTEIHHOW JUTEpaTyphl,
APTYMCHTUPOBAHO U JIOTHMYCCKHU CTpOﬁHO u3jaract Marcpuali, MOXCET MPHUMCHATH 3HAHUA IJIA
aHaJIM3a KOHKPETHBIX CUTYallUi.

OHGHKa 4, «XOpomo» CTaBUTCAd MpHU TBEPAbIX 3HAHUAX pasgcia AWCHUILINHBI,
00s3aTeNBEHOM TUTEPATYPhI, 3HAKOMCTBE C JOMOIHUTENBHOMN JTUTEpaTypOl, apryMEeHTUPOBAHHOM
H3JI0KCHUHU MaT€puajia, yMCHHUU IIPUMCHUTL 3HAHUA JJI1 aHaIM3a KOHKPETHBIX CHTyaHHﬁ.

OueHka 3, «yIOBIETBOPUTENBHO)» CTABUTCS, KOTJA CTYJEHT B OCHOBHOM 3HAET pa3feln
JAUCHOUIINIMHBI, MOXET MPAKTHYCCKU IPUMCHUTL CBOW 3HAHMUA.

OueHka 2, «HEyAOBIETBOPUTEIBHO» CTaBUTCSA, KOI/IA CTYAEHT HE OCBOMJI OCHOBHOTO
coJiepKaHus mpeaMeTa U ¢1abo 3HAeT U3ydaeMblil pa3aes IUCHUILINHBIL.

7.3. OnleHOYHbBIE CPeACTBA VISl MPOBEAeHUS TeKylel aTrecTalun

o TIpumepsl
®dopma [IpakTrueckuii JInuHble KauecTBa P p
3HaHUs YMeHnus OLICHOYHBIX
aTTecTaluu OTBIT (BNIaZICHHE) | 00yyaronierocs cpescTs
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YcrHbII Kontpons | Ouenka Onenka HaBeIkOB | O1ieHKa KoHnTpoasn
(MMCbMEHH | 3HAHUU MO | YMEHUs paboThI ¢ CIIOCOOHOCTH 13(S
bIif) OIpOC | OIPENENIEH | pa3iIuyaTh JUTEPATypHBIMUA | ONEPATHBHO U BOTIPOCHI
0 TeMaM HBIM KOHKpPETHbIE | HCTOYHUKAMU KauyeCTBEHHO o TeMaM
npobiemMa | MOHATHA OTBEYaTh Ha NpUIararoT
M MIOCTaBJICHHBIC csl
BOTIPOCHI
Pedeparer | Kontpons | Onenka Ouenka HaBbIKOB | OlieHKa Tembl
3HAHWUM 110 | YMCHHS paboTsI ¢ CIIOCOOHOCTH K pedeparos
ompeziesieH | pa3inyarhb JUTEPAaTypHBIMU | CAMOCTOSITENILHOM | MpujararT
HBIM KOHKPETHBIE | UCTOYHUKAMU pabote u ananuzy | cs
npobsieMa | IOHSTUA JTUTEPaTypPHBIX
M HUCTOYHUKOB
[Ipaktnuec | Cmbich OrmuceiBath 1 | HaBbikamu: Ouenka Tembl
KHe TIOHSITHIA: OOBSICHATH OITUCaHUS 1 CIIOCOOHOCTH pabor
(1abopaTop | €CTECTBEHH | €CTECTBEHHOHA | OOBSCHEHUS OTEepaTUBHO U MPUIIAraloT
HBIC) OHAyYHOE | YYHBIC €CTECTBEHHOHAYYH | KaYeCTBEHHO csl
paboThI SIBJICHHE, SBJICHUS U BIX SIBJICHUH U peliaTth
TUIIOTE3A, CBOIICTBa CBOIICTB MOCTAaBJICHHBIE HA
3aKOH, TEJ:IBIDKEHUE | TEN:IBIKEHUE MPAKTUYECKUX U
Teopus, HEOECHBIX T€Nl | HEOECHBIX TN U 1a00paTOPHBIX
BEILIECTBO, | U HCKYCCTBEHHBIX paboTax 3aa4uu u
B3aMMOJICH | MCKYCCTBEHHBI | CITyTHHKOB 3€MJIM; | apryMEHTHPOBATh
CTBUE, X CITyTHHKOB CBOI{CTBa T'a30B, pe3ynbTaThl
ANIeKTpoMar | 3eMJI; KHUJIKOCTEH 1
HUTHOE CBOIicTBa TBEP/BIX TET,
1no’e, rasos, ANIEKTPOMArHUTHY
BOJIHA, KUIKOCTEH U | 10 MHAYKIIUIO,
¢oTtoH, TBEP/BIX TN, | PacHpOCTpaHEHHE
aToM, AIIEKTPOMArHU | ANEKTPOMArHUTHBI
aTOMHOE THYIO X BOJTH; BOJTHOBBIC
1o, HHIYKIHIO, CBOICTBA CBETA;
MOHM3UPYIO | paclipoCcTpaHe | U3JIydeHHE U
e HHE TIOTTIONIEHHE CBETa
W3JIyYEHUs], | 3JIEKTPOMArHu | aTOMOM;
IJIaHeTa, THBIX BOJIH; boTtoaddexT;
3Be3/1a, BOJIHOBLIE YcTanoBieHus
rajakTHKa, | CBOMCTBa 3aBUCHUMOCTH
Bcenennas; | cera; CBOMCTB
DKOJIOTHYE | U3Iy4EeHHUE U XUMHYECKHUX
CKue THOTJIOIIEHNE BEIIECTB OT
ACTIEKTBI CBETa aTOMOM; | CTPOEHUS aTOMOB
UCToNb30B | (hoTodddekT; | 00pa3yroIMX X
aHUs VYcTaHaBnMBa | XUMHYECKHX
yIIeBOOp | Th 3JIEMEHTOB.
OJIHOTO 3aBUCUMOCTh | OOBsICHEHHUS
CBIPBSL. CBOWCTB 3aBHCUMOCTH
3HaHue XUMHUYECKUX | CBOICTB BEIIECTB
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CTPOCHUS
KJIETOK,
OCHOBHBIX
croco0oB
pa3MHOXe
HHUS
OpraHu3MO
B, CTaIui
OHTOI'¢HE3a
Ha
npuMepe
YyeJIoBeKa,
MIPUYKH,
BBI3BIBAIOIL]
150,
HapyIIeHU
B
pPa3BUTHH
OpraHU3MO
B.

3HaHHe
cocTasa,
CTPOCHUS U
001X
CBOICTB
BaKHEHIITN
X KJIacCOB
HEOpraHuy
€CKUX U
opraHnyec
KHX
COCIMHCHU
i,
HCKYCCTBE
HHBIX U
CHHTETHYE
CKHUX
MOJIUMEPOB

CMBICIT
€CTCCTBCHH
OHAyYHBIX
3aKOHOB
KJIACCHYECK
ot
MEXaHUKU,
BCEMHUPHOT
0

BEILIECTB OT
CTPOCHUS
aTOMOB
o0Opasyromux
150,
XHUMHUYECKHX
3JICMEHTOB.
OOBSICHATH
3aBUCHMOCTD
CBOMCTB
BEILIECTB OT
HX COCTaBa U
CTPOCHUS
KPUCTAJUTNYEC
KHUX PEIICTOK.
OOBSICHATH
XUMHYECKHE
SIBJICHU,
TIPOUCXOISTITH
€ B IPUPOJIE,
ObITY UM Ha
MIPOM3BOJICTBE
. OuenuBaTh
BIIMSIHHE
XUMHYECKOTO
3arpsi3HCHUS
OKpYXKaroleun
cpenbl Ha
OpTaHU3M
YyeJIoBeKa 1
apyrue
JKUBBIC
OpTaHHU3MBI,
aHAIM3UPOBAT
b U OLICHMBATH
pa3iInyHbIe
TUTIOTE3BI
MIPOUCXOXKICH
Usl )KM3HH Ha
3emie;
MIPOBOJIUTH
OIMCAaHUE
ocobei
OJHOTO BHJIA
o
Mopdosoruyue
CKOMY
KPUTEPHUIO.

OT UX COCTaBa B
CTPOCHUS
KPUCTAJUTUYECKUX
pEIIEeTOK.
OO0bsacHEHUS
XAMHYECKUX
SIBJICHHI,
MIPOUCXOAIINX B
IIpUPOAE, OBITY U
Ha MTPOMU3BOJICTRBE.
OneHuBaHuA
BIIMSTHUS
XHMUYECKOr0
3arps3HEHUs
OKpY>Karolen
cpenbl Ha
OpraHu3M
yeJoBeKa U
JPYTHE KUBBIC
OpraHU3MBI;
aHanu3a u
OIICHUBAHHUS
Pa3IUYHBIX
TUIIOTE3
MIPOUCXOKACHUS
JKM3HMU Ha 3eMIIc;
MIPOBEACHUS
OIMCcaHMs ocolOeH
OJHOT'O BHJA 110
MOpP(OJIOTHIECKO
MY KPUTEPHIO.
Otnuuus
THIIOTE3HI OT
HAyYHBIX TEOPUH.
Jlenatb BEIBO/BI HA
OCHOBE
AKCIIEPUMEHTAIIHH
BIX JIaHHBIX.
[TpuBouTH
TIPUMEPBI,
ITOKAa3bIBAOIITHE,
YTO: HAOITIOICHUS
Y 9KCIIEPUMEHT
SIBJISTFOTCS] OCHOBOM
JUTSL BBIIBYKEHHS
TUIIOTE3 U TEOPUA,
TTO3BOJISIOT
MIPOBEPUTH
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Trorenus, | OTaMyarbh HCTUHHOCTb
COXPAHEHHUS | TUIOTE3bI OT TEOPETUYECKUX
SHEPIUU Hay4HbIX BBIBOJIOB;
UMITYJIbCA U | TEOPUH. €CTECTBEHHOHAYYH
anekrpuuec | Jenars ast TEOpHsL 1aeT
KOT'o BBIBOJIbI HA BO3MOKHOCTh
3apsja, OCHOBE OOBSICHSITH
TEPMOJIMHA | SKCIEPUMEHTA | U3BECTHBIC
MUKH, JIbHBIX SIBJIEHUSI [IPUPOJIBI
NIEKTpOMAr | JaHHBIX. 1 Hay4HbI€e (DaKTbI,
HUTHOU IIpuBOoUTH IIPEJICKa3bIBATh
UHIYKLIUM, | IIPUMEpBI, elle HEM3BECTHbIE
dorordex | mokaspIBaroNM | SIBICHUS
Ta; e, 4To:
KOJIMYECTBE | HAOJIOEHHUS U
HHBIX HKCIEPUMEHT
3aKOHOB SBJISFOTCSI
XUMHUHU OCHOBOH IS
[leprionuue | BBIABHKEHUS
CKMH 3aKOH | THIIOTE3 U
JA.N.Menne | Teopui,
JeeBa HO3BOJISIOT
BKJIa]l IIPOBEPUTH
POCCHHCKH | HCTUHHOCTb
XU TEOPETUUECKU
3apyOeXHbI | X BBIBOJIOB,;
X YYEHBIX, | €CTECTBEHHOHA
OKa3aBLIMX | y4Has TEOpHs
HaAnOOJIBIIIE | TaeT
€ BIIUSHUE | BO3MOXXHOCTb
Ha OOBSACHATH
pazBuUTHE W3BECTHBIC
€CTECTBO3H | SIBJICHUS
aHus HPUPOBI U
Hay4HbIe
(baKThI,
peJicKa3bIBaT
b €I1Ie
HEW3BECTHbIE
SIBJICHUSI
TectupoBa | Kontpons | Ouenka Onenka HaBbIkOB | OrieHka Bomnpocsr
HUE 3HAHUM [0 | YMEHHUS JIOTUYECKOTO CHOCOOHOCTH IPUJIAratoT
omnpeziesieH | pa3inyarhb aHanuza u OTEepaTHUBHO U csl
HBIM KOHKPETHBIE | CUHTE3a IpHU KaueCTBEHHO
npobiieMa | OHSTHUSA COTIOCTaBJIEHUHU OTBeYaTh Ha
M KOHKPETHBIX IIOCTaBJICHHBIE
MTOHATUI BOIIPOCHI
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IIpumepHbIe TECTOBBIE 3aJAHNSL:
Pa3gen 1. BuoJsorus
1. [lpoyecc unOuU6UOYAILHO20 PA3EUMUSL OP2AHUSMA - DMO.

a) OHTOrCHE3

b) MHUTO3

c) aMHTO3

d) Meio3

2. Tkauvio nHazvlearom:

a) KOXHUITY JIyKa

b) IPYIITY KIETOK, CXOAHBIX 110 CTPOSHHIO M BHIMOIHAIOIMX ONPEACICHHYIO (QYHKIIHIO
C) MSKOTB ATOJbI

d) CKHOKY apOy3a
3. benku - buonocuueckue noauMepbl, MOHOMEPAMU KOMOPbIX AGNSIOMCSL:

a) KHPBI
b) (bepMeHTBI
c) AMUHOKHUCIIOTHI

d) YTJIEBOIBI
Pa3zgen 2 ®dusuka
1. Ilepemewernnue mouxu - 5mo

a) JUITMHA TPACKTOPHH

b) BEKTOP, COCTUHSIONIMN HAYaIbHOE U KOHEYHOE MOJIOKEHUE TOUKU

c) JIUHUS, 10 KOTOPOH JBMXKETCS TEJIO

2. Pasuomeproe npamoaunetinoe 08UdceHue — 3mo

a) JIBH>KeHHE, TIPH KOTOPOM TEJI0 332 OJIHO M TO JK€ BPeMsI IIPOXOIMUT OJIMHAKOBOE
paccTosiHue, a €ro CKOPOCTh OCTOSTHHA M TPACKTOPUS TPSIMast

b) JBHKCHHE, TIPH KOTOPOM TPACKTOPHS IpsiMasi, a CKOPOCTh TeJjia 3a OJJMHAKOBOE BPEMsI

MCHACTCA OJMHAKOBO

3. 3anuwume (bODMVJZV 3asucumocmu KOOpaMHambl om e6pemenu ons Cy4a:i pad6HOMEPHO20
npflMOJluHeﬁHOZO 08UDICCHUS

4. yCKODeHue npu I’ZD}ZMOJZMHQZZHOM 08UdICeHUU mo4Ku, eciu MOanlb ee CKkopocmu
yeenuvueaemci, HanpaesileHo

a) TyJa e, KyJa U CKOPOCTh
b) MIPOTHBOIOIOXKHO CKOPOCTH
c) PaBHO HYJIIO

Paznen 3 Xumus.

1. Kak nazviearomcs seulecmea 8 cOCmag KOMopblx 6X00um 0684 XuMU4eCKux 1emernma 00Ut
U3 KOMOPbLIX KUCA0POO.

a. Oxcugsl

b. Kucnorsl

Cc. OcHoBanus

d. Commu

2.  Kuax nazvisaromces peakyuu npomexkaouue ¢ gbloeienuem menia?

a)

b)

DHTOIEPMUYECKHE
Me3sonepmuueckue
C) Dk30TepMHYECKUE
d) Merarepmuueckue
3. [na kaxux opeanuyeckux coeounenui xapakmepua oowas popmyna CnHn?
a) AunkaHsl
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b) Ankens

C) AJKaaHeHBbI

d) Apenst

IIpumepHBbIe BONPOCHI 1JIsl YCTHOTO ONPOca (KOHTPOJIbHBIX padoT):

Pa3zgen 1 Buosorus

1. Oprannyeckue BelECTBA PACTUTENBHON KIETKH, 10KA3aTeNbCTBA UX HAJIMYMS B PACTECHHM.
2.Buramussbl, pepMEHTHI U TOPMOHBI U X POJIb B opranusme. Hapymenus npu ux Hepocratke u
U30bITKE.

3. IlpokapuoTudeckue OpraHu3Mbl U UX poJib B OMOLIEHO3aX.

Pasznen 2 ®dusuka.

1. Yto Takoe cuia TpeHus?

2. Ot 4ero 3aBUCHUT cujia TPEHUS?

3. Yro Takoe kodhpuimeHT TpeHus?

4. Byner nmu 0MHAKOBBIM KO3 (GHUIIMEHT TPEHHUS IS PA3HBIX IIOBEPXHOCTEH?
Pa3zgen 3 Xumus

1. Yro uzyuaer xumus? KakoBo ee 3HaueHue?

2. YUto Ha3bIBaeTCA XMMUYECKUM 3JIEMEHTOM?

3. Uem oTm4aeTcsi XAMHYECKUI 3JI€MEHT OT BelecTBa’?

4. Yto Ha3zwIBaeTCcs ayutoTponueii? [IpuBenure mpuMepsl.

IIpumepHBbIe BONPOCHI 1JIs1 KOHTPOJISI CAMOCTOSITEIbHON PadoThI:

1 . Metpousorus B npodeccuu

2 ®wusuka B npodeccun (3HaueHne GU3NKU IPU OCBOSHUH MPO(HECCHH)

3. IlorpenHocTy U3MepeHuit

4. CKOpOCTH B IPUPOJE U TEXHHUKE.

5. anuneo ['anuneilt — ocHOBaTeNb TOYHOTO €CTECTBO3HAHMS

6. 3HaueHue oTKpbITUl ["anunes

7. Ucaak HproTOH — co31aTenb KIaCCUYECKON (BU3HKH

8. Cubl B IpHUpoOJIe U TEXHUKE

9.VnbTpa3ByK U €ro UCHOJIb30BAHNUE B MEUIIMHE U TEXHUKE

10.PagroakTHBHbIE U3TYYEHUS U UX BO3JICHCTBUE HA KUBbIE OPraHU3MBbI
1o xumuu

1.BaxHeiime coeITMHEHUST METANIOB 1 HEMETAJUIOB B MPUPOJIE U XO3IUCTBEHHON JEATEIHHOCTH
4eJI0BEKa

2. IlpupoaHble HICTOYHUKH YTIIEBOIOPOIOB

3. BaxkHeiime coeiMHEHUS METAIIJIOB U HEMETAJIJIOB B IIPUPOJIE U X035 CTBEHHON
JeSITEIbBHOCTH YeJI0BEKa

4.Kpucraunueckue peleTKy BEIIECTB ¢ Pa3INYHbIMU BUJAMH XUMUYECKOU CBA3U
5. Ponp B KIIeTKE HEOPTAaHMYECKUX U OPTAaHUYECKHUX BEILECTB
Ilo buonoeuu

1.Bupycbl — B0o30yauTenu nHPEKIUOHHBIX 3a001eBaHUN

2.Bupyc ummynozaedunuta yenoseka (BY). [Ipodunaxtuka BUY-nnpexun

3. 'enHeTn4ecKkne 3aKOHOMEPHOCTH CEJIEKIIUN

4.Yyenne H.W. BaBuiioBa o ieHTpax MHOrooOpa3usi 1 MpOUCXOKACHUS KYJIbTYPHBIX pacTeHUN
5.I'unoTe3pl MPOUCXOKACHUS KU3HU

6.I'mobanpHble M13MEHEHUs B Onocdepe Mo BIUSHUEM JeSITeIbHOCTH YeIoBeKa
7.4. OueHoYHbIE CPEACTB IJISA IPOBEACHHUS POMEKYTOUYHOM aTTeCTALIUH
[TpomexyTouHas aTTecTanus
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ITpumepsr

®opma IIpakTuyeckuit JInunble KayecTBa
aTTeCTaluu 3uanus Ymenus OTIBIT (BJIA/IETH) obOyuaromerocs OUCHOTHBIX
CpEJICTB
Huddepen Ouenka Ouenka HaBbIKOB | OreHKa Bomnpocsr:
uupoBanH | KonTpons | ymeHus JIOTHYECKOT0 CIIOCOOHOCTHU NpUIaramT
BIH 3a4eT 3HAHUA IMOHUMATh COTIOCTABJICHUSI K | TPAMOTHO U cA
0a30BBIX CIELUUATIBHYIO | XapaKTePUCTUKHU | YETKO U3JIararhb
MOJIOKEHNU | TEPMHUHOJIOTH | OOBEKTOB MaTtepual
U B O
oOJactu OrneHka Onenka HaBBIKOB | OrneHka 3agaun
€CTECTBO3H | YMCHHUS JIOTHYECKOT0 CIIOCOOHOCTHU NpUIaramT
aHus pemarhb MBIIIUICHUSI TIPU IPaMOTHO U cs
THIIOBBIC pelIeHUY 3a/1ay B | YETKO U3JIararhb
3aJa41 B obnactu XOJI pEIICHUS
obnactu npodeccuoHabH | 337249 B 00JacTH
npodeccuoHa | od AeATEIBHOCTH | MPO(EeCCHOHANIbH
JIBHOM OH ICATSIBHOCTH
EeITEIbHOCTH 5
apryMeHTHUPOBaTh
pe3yNIbTaThl

7.4.1. TlpuMepHble BONPOCHI 1Jisl IPOBEAEHUS MPOMEKYTOUHOM aTTecTanuu (Aud. 3a4er)

1. Mexanunueckoe aBrKeHuEe. MarepraiibHas Touka. Teno orcuera.

2. Tpaexropus. [1yts. Ilepememienne. CkopocTb.

3. PaBHOyCKOpeHHOE MNpsAMOIMHEHHOE JBM)KEHHME. YCKopeHue. PaBHO3amemneHHOE
IPSIMOJIMHEMHOE IBUKEHUE.

4. CBobGomHOEe maneHue Ten. YCKOpEHHE CBOOOJHOTO MajeHus. BrusHue ycKopeHWil Ha

JKUBbIE OPraHU3MBI.
PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH U €ro Xapakrepuctuku. [lepuon.
VYrioBast CKOpOCTh. LIeHTPOCTpEMUTENBHOE YCKOPEHUE.

[Tpuaumn nHepuyy. 3akons! HeroToHA.

5
6
7. OTHOCUTENHPHOCTh MEXaHUUYECKOTO JBIKEHUSI. CII0XKEHNE CKOPOCTEM.
8
9

. JIBr>keHue Tena mojl AHCTBUEM HEeCKOIbKUX cull. CII0’)K€HHE BEKTOPOB.
10.  Wmmynbc Tena. 3aMKHYTasi CUCTeMa. 3aKOH COXpaHEHHS UMITYIIbCA.
11. BbpoynoBckoe nmxkenue. uddys3us. Auddysus B xxuBoi mpupoe.

12. Pa3mepsl u Macchel MoJieKyn 1 aToMOB. [loctostHHas ABorasapo. M ieanbHslii ras.

13. Tepmonnnamuueckue napameTpsl. [laBienue raza. Jlapnenue arMmocgepsl.

14.  Temmnepatypa. Tepmoaunamudeckas mkana Kenbpuna.

15. Temneparypnas mkana L{enscus MeaunuHckuii TepMOMETD.

16.  BopagHoii nap B atMocdepe. AGCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTh BO3ayxa. Touka
POCHI.

17.  Tlpubopsl i onpeneneHus BIAXXHOCTH Bo3yXa. [ MrHeHn4yeckoe 3HaueHHE BIAXKHOCTH
BO3/yXa.

18.  XapaxTepucTuka *HJIKOr0 COCTOSTHHS BellecTBa. bimkHui nopsiok.

19.  CwmaumBanme. KammuisipHocts. KammmisipHble siBJICHHS B OBITY, TPUPOJE, OpraHH3ME
YeJI0BeKa.

20.  Kpucrammmaeckue u amopdHsie Tena. Kpucramnorpagmus.

21.  Ilepuonuueckuii 3akoH /.. Menneneena
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22.  Kpucramiuueckue pemeTku

23. HMonuas xumudeckas CBA3b
24. KoBaneHTHas moysipHasi ¥ HETOJISIpHAST XUMUYECKas CBSI3b
25. ArperaTHbIe COCTOSIHUS BEIIeCTBA

26.  YrieBoaopobl
27. Kunkue BemecrBa. Hed o

28.  Tepmoe cocrosiHue BeniecTBa. KuaKue KpUCTauIbl

29.  Kmaccudukamnus HeopraHU4eCKUX BEIIECTB

30. Teopust XUMHUYECKOTO CTPOEHUSI OpraHUYecKux coeauHeHnii A.M.bytieposa
31.  Tlomumepsr

32.  CwmecH BelIEeCTB, UX COCTaB M CIIOCOOBI pa3ieieHuUs

33.  JlucmepcHbie cUCTEMBI

34,  XuMHUYECKHE PEaKIMH U UX KIaCCUPUKAIHS

35. CKOpOCTh XMMUYECKOHN peaKIuu

36.  OOpaTuMble XUMHYECKHE PEaKIIUU 1 XUMHYECKOE paBHOBECHE
37.  OKHCIHTEITBHO-BOCCTAHOBHUTEIIBHBIC PEAKIIHH.

38.  Xumu4Yeckne NCTOYHUKH TOKA

39. DnekTponus

40.  IIpenenbHbIC M HEMPEEIbHBIC YTIIEBOIOPOIBI

41.  T'eHeTuKa 4eloBeKa

42.  Cucrema KpoBOOOpaIICHHUS YETIOBEKa

43.  BelmenurenbHas cucTEMa 4YellOBEKa

44, JpIxaTenbHas cCHCTEMA YEJI0BEKa

45,  3peHue U ClIyX yeioBeKa

46.  Bopnblii 6anaHc U GyHKIIUK BOJBI B OPraHU3ME YEIOBEKa

47.  Buramusbl. bone3Hu, OOYCIOBICHHbIE BHUTAMHHHOW HEIOCTATOYHOCTHIO WIIM HX
M30BITOYHOCTHIO

48.  Topmonsbl. Kinaccudukamus u cBOHCTBa TOPMOHOB

49,  ®axTOpHI BIUAIONINE HA COCTOSHHE 3/I0POBbS

50. HacnencrBeHusle 3a001eBaHus

7.4.2. IlpumepHbIe 3a1a4M Ha AU (. 3a4eT

1) KakoBa >ecTKOCTb NMPYKUHBI, €ciu rpy3 Maccoil 10 kr pacTsaruBaer npyxuHy Ha 10
CM.

1000H/m

2) Kakoii Tpy3 HY)XKHO MOJIBECUTH K MpykuHe kéctkocThio 1000H/M, 4T0OBI pacTaHyTh
ee Ha 20 cMm.

3) I'py3 Maccoit 3 kr pactsaruBaeT HpykuHy Ha 5 cM. KakuMm pomkeH ObITh Ipys,
KOTOPBIN pacTSHET NPYKUHY Ha 8CM.

[TpuMmepsl 3a/1a4 1 BOITPOCOB K KOHTPOJILHOW paboTe M0 XUMHUH

1) VkaxuTte, Kakoe BELIECTBO SIBISETCS OKHCIUTENIEM, KaKO€ BOCCTAHOBUTEIIEM:
Cu + HNO3 = Cu (NOs3)2 + NO + H2O ompenenute k03(hPHUIHEHTH METOIOM JIICKTPOHHOTO
OanaHca

2) VKaxuTe, Kakoe BEIECTBO SIBJIAETCS] OKUCIUTENEM, KAKO€ BOCCTAHOBUTEIIEM:
NHs + Bro = N2 + NH4Br onpenenute k03¢ huineHTb METOIOM JIEKTPOHHOTO OanaHca

3) Hamumwure ypaBHEHHE TMPOTEKAIOMEH peakIud B MOJIEKYJISIPHOM U HOHHO-
MoJieKyJsipHoM Buzie. O0bsicHUTE ToueMy oHa npotekaer? KapOonat kanus + ruapokcus 0apus
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4) Kakoil TuIl KOBAJEHTHOW CBS3M — INOJSpHAas WIM HENOJspHas — B MOJIEKyJax
ceayromumx Bemects? CO2, H20, HaS, Clo07, PCls? K aromaM, KakuxX 3JIEMEHTOB CMEIIAIOTCS
00IIMe STEKTPOHHBIC MAPhl B ATHX MOJIEKYJIax?

8. JOINOJHUTEJBbHOE OBECIIEYEHUE JUCHHUIIJIMHbI

Ipuio:kenue 1. Kparkuii KOHCNEKT JeKIUOHHBIX 3aHATHI

Aoepnas u mepmosdepnas snepeemuxa

SAnepHblil peakTOp — YCTPOMCTBO, B KOTOPOM OCYHIECTBJISICTCS YIIpaBisieMas siAepHas
LIeNHas peakiysi, COINPOBOXKAAIONMIASCS BblCICHUEM dHEpruu. IlepBbId SAEpHBIA peakTop
noctpoeH B aekadpe 1942 B CIIIA nox pykoBomactBoM D. @epmu. B EBpomne nepBbiii siaepHbIi
peakTop mymieH B jekadbpe 1946 B Mockse noj pykoBoactBom M.B. Kypuatoa. CocTaBHBIMU
YacTSIMH JIIOOOTO SIIEPHOTO peakTopa SBISIOTCA: AKTUBHAs 30HAa C SIEPHBIM TOILIHMBOM,
OKPY>KEHHAsl OTpa)kaTejleM HEWTPOHOB, TEIUIOHOCUTENb, CUCTEMA PETrYJIUPOBAHUS LIEMHOU
peakuuu, 3ammTa, cucrema yrpapieHus. OCHOBHOW XapaKTEPUCTUKOW SIEPHOTO pPEAKTOpa
SIBJISIETCS] €TI0 MOIIHOCTb.

Bruoscnuii u oanvuuit Kocmoc

K rpynmne OonbImx miaHeT OTHOCSTCS TJIAHEThl TUTAHTHI U TUTAHETHI 3¢MHOM rpyribl. K
nepBbIM oTHOCAT FOnurep, Caryps, Ypan, Hentyn u [lnyron, ko BTOphIM - Mepkypuii, Benepy,
3emutio U Mapc.

Manebie mianeTsl (ACTepouIbl) — 3TO KOCMUYECKHE TeJla pa3MEepOM B COTHH KUJIOMETPOB
W MeHblIe, NBIKYyIHecs BOKpyr CojHIA MO AJUIMINTAYECKUM OpOHUTaM, PacrlojiOKCHHBIM, B
OCHOBHOM, Mexy opOutamu Mapca u IOnutepa. Cambie MaieHbKHE aCTEPOUIbI UMEIOT pa3zMep
HECKOJIbKO MeHbIe 1 kM. UMCio ManbIX miaHeT OBICTPO pacTeT MpH Mepexojie OT KPYIMHBIX K
MEJIKUM, KOTOPBIE Y>KE€ MOYKHO CUATATh KPYITHBIMU METEOPUTHBIMU TEJIAMHU.

3Be3apl B Hamlel ['anaktuke «Mieunslii I1yTe» 00pa3yroT euHYI0 3BE€3/IHYI0 CUCTEMY U
CTpYINIHUPOBAHBI B CPAaBHUTENIBHO TeCHbIE CKOIUIeHUs. Hanbouee sipkie U MacCUBHBIE 3BE3[IbI, a
TaKke OOJIBIIMHCTBO TYMAaHHOCTEH M Hallla COJIHEUHAs CUCTeMa HaXOMSTCS BOJM3U IIJIOCKOCTH,
HO OY€Hb Jaleko oT meHTpa ['amaktuku. OHH JBHUXKYTCS BOKPYT OOILEro IEHTpa TSKECTH,
KOTOpPBIA 00pa3yeTcsi OrPOMHBIM CKOIUIEHHEM 3Be37] B sape. BOKpyr Hero u coBepiaercs
JBUKEHHE BCEX 3Be3]l, B TOM uncie u ConHia.

Xumuueckas cea3v

HNonHast cBsI3b — YacCTHBINA Cy4ail KOBaJIEHTHOM, KOr/Ja 0Opa3oBaBIIasCs 3IEKTPOHHAS
mapa TIOJHOCTBIO TPUHAJICKHUT OO0Jee IIICKTPOOTPUIIATEILHOMY AaTOMY, CTaHOBSIIEMYCS
annoHoM. OCHOBOI1 JUIs BBIZICNIEHUSI ATON CBSI3U B OTJIEIBHBINA THUII CIIYXKHUT TO OOCTOSTENHCTBO,
YTO COEIMHEHHS C TaKOW CBS3bI0 MOXXHO OIMCHIBATH B DJIEKTPOCTATUYECKOM MPHUOIMKCHHH,
CuMTas HOHHYIO CBSI3b OOYCIOBICHHON MPUTHKEHHUEM TOJNOXKUTENbHBIX M OTPHUIATEIbHBIX
MOHOB. B3amMopeiicTBHE MOHOB TMPOTHUBOIMOJIOKHOTO 3HAKa HE 3aBUCUT OT HAINpaBJICHHS, a
KYJIOHOBCKHE CHJIBI HE 00JIa/Ial0T CBOMCTBOM HaChIIeHHOCTH. [103TOMY Ka)XIblii HOH B HOHHOM
COCIMHCHUH MPUTATUBAET TAKOE YMCIIO0 MOHOB MPOTHBOMOJIOKHOTO 3HaKa, 4TOOBI 00pa3oBaiach
KpUCTAJUIMYECKasl pelIeTKa MOHHOTO Thna. B MOHHOM KpucTaiie HeT MoneKkyn. Kaxabiii nox
OKPY>KE€H ONpENEIECHHBIM YHCIIOM HOHOB JPYroro 3Haka (KOOPJAMHAIIMOHHOE YKCIIO HOHA).
Honnble mapbl MOTYT CYIIECTBOBATh B ra3000pa3HOM COCTOSIHMH B BUJE MOJSPHBIX MOJeKyll. B
razoo6pasaoM coctosann NaCl umeeT qumonbHEH MoMeHT ~3-1072° Ki'm, 4T0 cOOTBeTCTBYeET
cvmemenno 0,8 3apsia anekTpoHa Ha AuHY sy 0,236 aM ot Na k Cl, 1. e. Na®8+CI08-,

Meramueckasi CBsi3b BO3HHKAET B PE3yJIbTaTe YaCTUYHOM JEIOKAIM3AIMN BAJICHTHBIX
DIIEKTPOHOB, KOTOpPBIE  JOCTAaTOYHO  CBOOOJHO  JIBIKYTCSA B  pEIIETKE  METaslioB,
ANEKTPOCTATUUECKH B3aUMOJICHCTBYS C TIOJIOKHUTEIBHO 3apsHKEHHBIMUA MOHaMU. CHITBI CBSI3U HE
JIOKAJIM30BaHbl M HE HAMpaBJICHBI, a JACNOKAIU3UPOBAHHBIC JJIEKTPOHBI OOYCIOBIUBAIOT
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BBICOKYIO TEIUIO- U JJIEKTPOMPOBOIHOCTh. BomoponHas cBsizb. Ee oOpa3oBaHue 00yCIOBICHO
TE€M, YTO B Pe3yJbTaTe CHJIBHOIO CMEUICHHS AJIEKTPOHHOM Mapbl K 3JEKTPOOTPULIATEILHOMY
aTOMy aToM BOJIOpoAa, oOnamarmuid IPPEKTUBHBIM TOJOKHUTECIBHBIM 3apsSI0M, MOXKET
B3aMMOJICHCTBOBATh C ApyruMm ssekrpoorpunareasHsiv atomoMm (F, O, N, pexe CI, Br, S).
DHeprus TaKOro >JIEKTPOCTATHYECKOro B3amMojeiicTeus coctapuser 20-100 kJIx-momb L.
Bopoponnsie cBA3M MOryT OBITh BHYTPH- U MEXMOJEKYISPHBIMU. BHyTpuMonekymspHas
BOJIOPOJIHAS CBSI3b 0Opa3zyeTcs, HapUMep, B aIlCTHJIAIIETOHE M COMPOBOXKIACTCS 3aMBIKaHHUEM
UKJIA.

T'enemuxa

I'eneTnka — HayKka O HACJIEACTBEHHOCTH U U3MEHUYHMBOCTU. HacnedcmeenHocms 0OOBIYHO
OTIPE/ICIISAIOT, KaK CIIOCOOHOCTh OPraHW3MOB BOCIPOHM3BOAMUTH ceOe MOA00HOE, KaK CBOWCTBO
POIUTENBbCKUX OCOOel mepenaBaTh CBOM NPU3HAKU U CBOMCTBA MOTOMCTBY. DTUM TEPMHHOM
OTIPEICIISIOT TAK)KE CXOJCTBO POJACTBEHHBIX 0COOCH MEXKTy COOOA.

Y. JlapBuH oOTMeYas, YTO NOTOMKH, KakK IMpPaBUJIO, HE SBISIOTCA TOYHOW KOMHEH
POIUTENHCKUX ocobeid, TaK Kak Hapsy c HAaCJECTBEHHOCTHIO UM
MPUCYILA U3MEHYUBOCHb, KOTOPAs MPOSBIIAETCS B Pa3lUYMUAX OTIEIbHBIX OPraHOB, MPHU3HAKOB
WJIM CBOMCTB, WM KOMILJIEKCA X Y MMOTOMKOB IO CPAaBHEHUIO C POAUTEIISIMH U POJCTBEHHBIMU
0CO0sIMH.

3ajaueld TEHETUKH SBISIETCS H3YyUYCHUE IMepeayd HaCJIEeICTBEHHOCTH OT POJUTENEH
notoMkaMm. [IpeeMCTBEHHOCTh MeXAy TMOKOJCHUSIMH OCYIIECTBISIETCS IYTEM IOJIOBOTO,
0ecroyIoro WM BEreTaTUBHOTO pa3MHOXKEHHS. [Ipu MOJOBOM pa3MHOXKEHUH BO3HMKHOBEHUE
HOBOTO TOKOJICHHS MPOUCXOTUT B pPE3yNbTaTe CIUSHHUS MATEPUHCKOM U OTIIOBCKOW MOJIOBBIX
KJIETOK, MO3TOMY IIOTOMKH HECYT TpH3HAKH 00euX poautenbckux ¢opm. [lonoBeie KIeTKU
COCTaBIISIIOT HUYTOXHO MaJIyro JIOJTEO MHOT'OKJIETOYHOT'O opraHusma. OHu
COJIEPIKAT HACIEOCMBEHHYI0 UHGDOpMAyul0 COBOKYITHOCTh I'€HOB €IMHUI[ HACJIEICTBEHHOCTH.
HacnenctBennas uH(opmanus ompenenser 4YeTKHil MaH OHTOreHe3a, B IMPOLEecce KOTOPOro
pa3BHBAIOTCS ¥ POPMUPYIOTCS CiCMPUISCKHE I JaHHOW 0COOM CBOWCTBA U TIPU3HAKH.

M. E. JloGamoB npaer cremyromiee ompenenenue: «HaciaencTBEHHOCTbIO Ha3bIBaeTCA
CBOMCTBO OpPraHMU3MOB OOECIeYrBaTh MaTepUATbHYI0 M (YHKIMOHAJIBHYIO MPEEeMCTBEHHOCTH
MEXy TOKOJIEHUSIMHU, a TaKke OO0YCJIOBIMBATH CHENU(UYECKUI XapaKTep HHAWBHUIYaTbHOTO
Pa3BUTHSA B ONIPEACIICHHBIX YCIOBUSIX BHEITHEN CPEIBI.

Hapsiny ¢ TepMHMHOM «HAclIeACTBEHHOCTb» B T€HETHUKE MPUMEHSIOT TEPMHUHBI
«HacJel0BaHUE» U «HACIEOyeMOCTb». Hacnedoeanuem Ha3bIBAlOT  Tpollecc  Mepeaaydu
HACJIEICTBEHHBIX 3a/IaTKOB WM HACJEICTBEHHON MH(GOPMAIIMU OT OJHOTO MOKOJICHUS APYTroMY,
B pe3yJIbTaTe YE€ro y MOTOMKOB (POPMHUPYIOTCS OMpEIeSICHHbIE TPU3HAKU U CBOMCTBA, IPUCYIITUE
POIUTENBCKUM 0co0siM. TepMHUHOM «HAcIeayeMOCTb» 0003HA4YaroT OO TEeHEeTUYECKOU
W3MEHYMBOCTH B 00IIeH (DEHOTUTTHMYECKON M3MEHYMBOCTH MPU3HAKA B KOHKPETHOM MOIYJISIIIUU
JKUBOTHBIX WJIM PACTEHUI.
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9. OBYYEHHUE CTYAEHTOB-UHBAJIMJIOB U CTYJIEHTOB C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbAA

[Topsimok 00y4deHUST HMHBAIMIOB M CTYJEHTOB C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
onpezneneH «llomoxxennem KyOI'Y 00 oOydeHMHM CTYAEHTOB-WHBAJIMAOB M CTYJIEHTOB C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbSI.

JUis 1M ¢ OrpaHMYEHHBIMM  BO3MOXHOCTSIMH  37I0POBbSl  NPEAYCMOTPEHBI
00pa3oBaresibHbIE TEXHOJIOTUH, YUUTHIBAIOIINE OCOOCHHOCTU U COCTOSIHUE 3JJ0POBbS TAKUX JIUII.
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