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1. IACHIOPT PABOYEM MPOT'PAMMBI YYEBHOM JUCIATLIAHBI

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

Pabouas nporpamma aucuumuasl BJI. 05 EcrtectBoznaHue pas3paboTaHa Ha OCHOBE
[TpumepHO# TporpaMMbl 001Ie00pa30BaTENbHON y4eOHON MUCHUIUIMHBI «EcTecTBO3HAHUEY IS
npoeCCUOHATBHBIX ~ 00pa3oBaTENbHBIX  OpraHM3alui, peKoMeHaoBaHHOW  dDexepanbHBIM
rOCyJapCTBEHHBIM aBTOHOMHBIM yupexaeHneM «DenepaabHblii MHCTUTYT pa3BUTHS 00pa30BaHUS»
(PTAY «®DUPO») B KadyecTBe NPUMEPHOH MporpamMmsl JUIsl pealu3allid  OCHOBHOM
npodeccroHanbHO 00pa3oBaTensHOM mporpammbl CITO Ha 6a3e 0OCHOBHOTO 001Iero 00pa3oBaHUs
C TONlydeHHWEM cpeaHero oOmero oOpasoBanust (mpoTokon Ne3 ot 21 wmroms 2015 r1.).
Perucrpanuonnsiii Homep periensuu 374 ot 23 utons 2015 r. PI'AY «DUPO».

1.2. Mecto aucnuniaunsl B crpykrype IIICC3:

Yuebnasa nucrniuinia «EcTecTBO3HAHUEY SIBIISIETCS 0a30BOI AUCIAIUIHHON U3 00s3aTeIbHON
npeametHoii o6actu «EcrectBennsie Haykm» @I'OC cpennero obmiero oopazoBaHusl.

WuterpupoBanHast ydeOHas aucuuiuinHa «EcTecTBO3HaHMEe», BKIIOYAEeT TpPU pasjena,
00J1ajaroye OTHOCUTEILHOM CaMOCTOSTEIBHOCTBIO M IICIOCTHOCThI0O — «DH3uKay, «XUMUI,
«buonorus», YTOo HE HapymlaeT MPHUBBIYHYIO JIOTUKY €CTECTBEHHO-HAyYHOro 0O0pa3oBaHUs
00yJaronuxcs.

Mecro yueOHON aucuumuiuHbl «EcTecTBo3HaHue» - B cocTaBe 001e00pa30BaTENbHBIX
yueOHBIX TUCHMIUIMH, (opMUpYyeMBIX U3 00s3aTenbHbIX npenMeTHbIXx obnacteir @I'OC cpeanero
obmiero o0pa3zoBaHMs, A CIEHUATBHOCTH TryMaHuTapHoro mnpoduns 54.02.01 [duzaitn (mo
OTpaciisiM).

1.3. eaun u 3amaumM y4eOHOM AMCHMILVIMHBI — TPeOOBaHUSI K pe3yJbTaTaM OCBOCHUS

AUCHHUILINHBI:

Henn nucuunIMHbL:
Copepxanue mnporpaMMbl «EcTecTBO3HaHHE)» HANpPABIEHO HA JOCTH)KEHHE CIIEOYIOIINX

Lemen:

— OCBOGHHME 3HAaHUH O COBPEMEHHOH €CTECTBEHHO-Hay4YHOM KapTUHE MHpa M METOoJax
CCTCCTBCHHBIX HAYK; 3HAKOMCTBO C Haubojiee BaKHBIMHU nuacaAsMmM W JOCTHIXKCHUAMU
C€CTCCTBO3HAHUS, OKa3aBIIMMHA ONIPCACIIAIOMICC BIIMSAHUC HA PA3BUTUC TCXHUKHU U TCXHOHOFHﬁ;

— OBJIAACHUC YMCHUAMH [PUMCHATH IMMOJIYYCHHBIC  3HAHUA - IJId OOBSICHEHHUS  SBJICHUI
OKpY’KaIOIIer0 MHpPa, BOCHPUATHS MHPOPMALUU €CTECTBEHHO-HAYYHOTO M MPOQecCHOHATHHO
3HAYMMOTO COJEp)KAaHUS; PAa3BUTHE WHTEIUICKTyalbHBIX, TBOPYECKHX CIOCOOHOCTEH W
KPUTHYCCKOI'0 MBIINIJICHUA B XOAC IMPOBCACHUA HpOCTeI\/'IH_II/IX PICCJIC,Z[OB&HPIIZ, aHalJIi3a HBJ’ICHHﬁ,
BOCTIPUSITHS U HHTEPIIPETALIUN €CTECTBEHHO-HAYYHON MH(OpMAaIH;

— BOCIIUTAaHUC y6C)KI[eHHOCTI/I B BO3MOXKHOCTHU ITO3HAHUS 3aKOHHOI npupoabl U KUCIOJb30BAHUA
Z[OCTPI)I(CHI/IP'I CCTCCTBCHHBIX HAYK JIS PA3BUTHA HUBUIIN3AallWUU WU TTOBBIICHU KaUCCTBA KU3HU,

— NpPUMEHEHHE €CTEeCTBEHHO-HAyYHBIX 3HAaHUH B NPOPECCHOHATBHON  JEATETBbHOCTH U
HOBCC,Z[HCBHOP'I KU3HHU I obecneuennst 0€30IMaCHOCTH KUBHCACATCIIBHOCTH,; TI'PaMOTHOI'O
HCIIOJIb30BAaHUs COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 30POBbs, OKPYKAIOIIECH CPEbI.

3amaun TUCHUILIMHBI:
— CHOCOOHOCTh OOYYAIOLIMXCS OPHEHTHUPOBATHCS B COBPEMEHHBIX HAy4YHBIX MOHATUAX U
I/IH(l)OpMaI_[I/II/I CCTCCTBCHHOHAYYHOT'O COACPIKAHUSA;
— OBJIAACHUC HCKOTOPBIMHU 3JICMCHTAMU HUCCIICAOBATCILCKOTO METO/J1A,
— YMCHHC HCHOJIb30BAaThb CCTCCTBCHHOHAYYHBLIC 3HAHUSA B HOBCGI[HCBHOﬁ JKU3HHU U CUTyalludXx
OOIIECTBEHHOM TUCKYCCHH.



PesynbTaThl 0CBOCHHS Y4eOHOM JMCIHUIIIMHBI
OcBoenne conmepkanus yudeOHOW mucuuruinebl  «EcTecTBo3HaHmMe», obOecreuynBacT
JOCTIKEHHE 00YUYaIONIMMUCS CIEAYIONIUX PE3yIbTaTOB:

JUYHOCTHBIX ® YCTOWYMBBIH HWHTEpEC K UCTOPUUM U JOCTIDKEHHSIM B OOJIACTH
€CTECTBEHHBIX HAyK, 4YyBCTBO I'OPAOCTH 3a POCCUNCKHE €CTECTBCHHBIC

HayKH;
® TOTOBHOCTh K  MNPOJODKEHUIO  O0pa3oBaHMA,  MOBBIIICHUIO

KBaJM(pHUKAIMK B HM30paHHOM NpO(ecCHOHANBHON NeATENIBHOCTH C
MCIOJIb30BaHNEM 3HAHUH B 001aCTH €CTECTBEHHBIX HAYK;

e O0OBEKTHBHOE OCO3HAHWE 3HAYUMOCTH KOMIETCHIMA B 00JIACcTH
€CTECTBEHHBIX HAyK JJIA YelIOBEKa U OOIIecTBa, YMEHHE HCIIOJIb30BATh
TEXHOJIOTUYECKHE JOCTHKECHHSI B 00JacTH (DU3WKH, XUMUH, OMOJIOTUU
JUIS  TIOBBIIEHUST COOCTBEHHOTO WHTEIUICKTYaJlbHOTO pa3BUTUS B
BBIOpaHHOM PO ECCUOHATILHOMN eATENIbHOCTH;

e yMEHHE TMPOAHATU3UPOBATh  TEXHOTCHHBIC  MOCIEACTBUS  JUIS
OKpYKarolIel cpepl, OBITOBOM W MPOW3BOACTBEHHOHN IEATEIBHOCTH
YeNIOBEKa;

® TOTOBHOCTH CAMOCTOSITENILHO JOOBIBAaTh HOBBIC AJIsI CeOS €CTECTBEHHO-
HAy4YHBIC 3HAHUSI C UCTIOJIb30BAHUEM JJISI TOTO JOCTYITHBIX HCTOYHUKOB
uHpOpMaINH;

e yMCHHE yNOPaBIsATh CBOCH  TO3HABATENBHOW  JESATEIBHOCTHIO,
MPOBOANTH CaMOOIIEHKY YpPOBHS COOCTBEHHOT'O HWHTEIUICKTYaIbHOTO
pa3BHUTHUS;

e yMEHHE BHICTPAaUBATh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHSI B KOMaHJIE
10 PENICHUIO OOIIMX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS,

MCTAlpCIMCTHBIX | e  OBJIAACHHUEC YMCHHUSIMH U HaBbIKAMM  Pa3JIMYHbIX BHIOB
[IO3HABATCIIBHOM  JEATENBHOCTH JJIsl M3YyYEHUS Ppa3sHBIX CTOPOH
OKPY2KaroIIero €CTeCTBEHHOT'O MUPA,

® IIPUMEHEHUE OCHOBHBIX METOJOB INO3HAHUS (HAOJIOJEHUS, HAYYHOTO
DKCIEPUMEHTA) Ul M3Y4EHHUS Pa3IUYHBIX CTOPOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpPA, C KOTOPBIMH BO3HUKAeT HEOOXOAUMOCTD
CTaJIKMBAThCSI B IpodeccHoHaIbHOM chepe;

® yMEHUE ONpeleNTh LEId U 3aJaud JesSTeIbHOCTH, BBIOMpATh
CpeACTBA M UX JOCTIKCHHS Ha MPAKTUKE,

¢ YMCHHME HCHOIB30BaTh pA3IMYHBIC MCTOYHHUKH JJISI MOIYyYCHUS
€CTECTBEHHOHAy4YHOH HMH(pOpPMAlUM U OLEHUBATh €€ JOCTOBEPHOCTD
JUIsl JOCTHDKEHUS IIOCTaBJICHHBIX LIEIEH U 3a/]1a4;

NpEAMETHBIX e chopMHpPOBAaHHOCTH TPEACTABICHUH O IEIOCTHOH COBPEMEHHOM
€CTECTBEHHOHAY4YHOU KapTUHE MUpPA, PUPOJE KaK €IMHOU LIEITOCTHOU
CHCTEME, B3aUMOCBA3M  4EJOBEKa, TMPHUPOAsl M  OOIIECTBa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX MaciiTabax BeceneHHOM;

e BJaJICHHE 3HAHUSAMHU O HauboJiee BaXKHBIX OTKPBHITUAX U JOCTH)KEHUSIX B
00JIaCTH €CTECTBO3HAHUS, MOBJIUSABIINX Ha 3BOJIONMIO MPEICTABICHHUHA
0 IIPUPOJIE, HA PAa3BUTHE TEXHUKHU U TEXHOJIOTHUI;

¢ chOpPMHPOBAHHOCTh YMEHHSI IPUMEHATh €CTECTBEHHO-HAYYHbIC 3HAHUS
Ui OOBSCHEHMS OKPYXKAIOIIUX SBJICHUH, COXpAaHEHHS 370POBBS,
obecrieyeHuss  OE30MACHOCTH  KH3HEIEATEIBHOCTH,  OEpEKHOTO
OTHOLIEHUS K IIPUPOJE, PALlMOHAIBHOIO IIPUPOJOIIOIB30BAHNUS, & TAKKE
BBITOJIHEHUSI POJIM IPAaMOTHOTO OTPEOUTENS;

¢ chOpPMHPOBAHHOCTh NPEACTABICHUH O HAYYHOM METOJE IO3HAHUS
IIPUPOJIbI U CPEACTBAX M3YUYEHMs] MEraMHpa, MaKpOMHpa U MUKPOMUDA;




BJaJICHHUE MpPUEMaMH eCTECTBEHHO-HAYYHbIX HaOIIOEHUH, OIBITOB,
MCCIICZIOBAaHUH 1 OLIEHKH JIOCTOBEPHOCTH IOJY4YEHHBIX PE3yJIbTaTOB;

® BJaJCHHE  MOHATUIHBIM anmnapaTom €CTeCTBEHHBIX  HayK,
MO3BOJISIOIIMM TI03HAaBaTh MHpP, YYacTBOBATh B JUCKYCCHAX II0
€CTeCTBEHHO-HAyYHBIM  BONPOCAM,  HUCIOJb30BAaTh  Pa3JIMYHbIC
UCTOYHUKH HH(GOpMAIMM JUIS TOATOTOBKM COOCTBEHHBIX pPaldoT,
KPUTHYECKH OTHOCHUTHCS K coobmeHusmMm CMMU, conepxammmM HayqHYIO
UH(POPMALIHUIO;

e cpOpMHPOBAHHOCTP YMEHHUH IOHMMATh 3HAYUMOCTH ECTECTBEHHO-
HAYyYHOTO 3HAHMSA IS KaXJOro 4YeJIOBEKa HE3aBHCHUMO OT €ro
npoeCCUOHATBHON  IESTETBbHOCTH, pa3inyaTh (aKThl M OLEHKH,
CpaBHUBATh OIICHOYHBIC BBIBOJBI, BUAETH HX CBA3b C KPUTCPUAMHU
OLICHOK U CBSI3b KPHUTEPHEB C ONPECICHHON CUCTEMOH IIEHHOCTEH.

1.4. IlepeyeHp NJIAHHPYEMBIX pe3yJbTATOB O0y4YeHHs] MO AUCHMILIMHE (MepedyeHb
(opMupyeMbIX KOMIIETEHIIHI)
He npenycmotrpensl

2 CTPYKTYPA U COAEPKAHUE YYEFHOU JUCHUILJIAHBI

2.1. O0beM yueOHON IMCIMIIMHBI M BUABI Y4e0HO# padoThI

Bun yue6HO# paboThI Beero Cemectpl
4acoB 1 2
YueOHast Harpy3ka (Bcero) 108 108 -
AyIMTOpHBIE 3aHATHS (BCEro) 108 108 -
B ToM yucne: -
3aHATHUSA JICKLIUOHHOT'O TUIIA 32 32 -
IIPAKTUYECKHE 3aHITHsI (TPAKTUKYMBI) 64 64 -
[IpomexxyTouHas arrectanus (3K3aMeH) 12 12 -
OOm1ast TpyA0EMKOCTh 108 108 -

2.2. CTpyKTypa JMCHHILJIMHBI:

KoanyecTBo ayIMTOPHBIX 4aCOB
HanmenoBanme pasjiesio u Tem Beero | 1eoperuteckoe | Ipaxtideckue
o0yueHue 3aHATHS
OU3UKA
BBenenue. MexaHnuka 6 2 4
OCHOBBI MOJIEKYJISIPHOM (pr3HKH 1 6 ) 4
TEPMOANHAMUKH
OCHOBBI 2JIEKTPOAMHAMUKH 6 2 4
KonebaHus 1 BOJTHBI 3 1 2
DneMeHThl KBaHTOBOM (pr3HKH 3 1 2
XUMUA
Brenenue. O01as u Heopranuueckasi XuMHsI. 3 1 2
OcHOBHbIE TOHSTHUS ¥ 3aKOHBI XUMUHU
Ilepnonnueckuit 3akoH u Ilepuoanueckas
chcTEMa XUMHUUYECKUX 3eMeHToB J[. 1. 3 1 2
Menaeneena
Ctpoenue BeliecTna 3 1 2




XUMHYECKUE PEAKLIUU 3 1 2

Knaccudukanus HeopraHu4eckux COeMHEHHH 6 ) 4

U UX CBOMCTBA

Merajuibl 1 HEMETAJLIBI 6 2 4

Opranundeckas xumusi OCHOBHbIE TIOHATUS

OpPraHU4eCKON XUMHUH U TEOPUS CTPOCHUS 6 2 4

OPraHMYeCKUX COCIMHEHUHN

VYT1i1eBOIOPOAbI U UX IPUPOAHBIE HCTOYHUKH 6 2 4

Kucnoponconep:xaiue opraHndeckue 6 ) 4

COEIMHEHUS

A30TcoiepKallie OpraHuyecKre COeTMHEHUs 6 2 4
BNOJIOI'Us, O9KOJIOI'UA

buonorus- coBOKyITHOCTb HayK O KUBOU

npupoje. MeTo bl Hay4YHOT O IIO3HAHUS B 6 2 4

O6uosioruu

Kinerka 6 2 4

Opranusm 6 2 4

Bun 3 1 2

DKocucTeMsl 3 1 2

IIpome:xxyTouHast arTecTanus B opme 12

IK3aMeHa

Bcero 3a I cemecTp 108 32 64

Bcero mo pucuuniauHe 108 32 64




2.3. TemaTnueckuii IVIaH U cOiepKaHue Y4eOHOM qucuuIiuinubl «EcTecTBo3HaHHE»

Conep:xxanue yueOHOro MaTepuasa

HanmenoBanme O0beM | YpoBeHb
" NMPAKTHYECKHE 3aAHATHUS U CAMOCTOSAITeIbHAS aacor | ocBoenms
paboTa 00y4amerocs
1 2 3 4
OU3UKA
Conep:xxanue yueOHOro MaTepuasa
Jlekuun ) 1
Beenenne ®dusuka — (yHIaMEHTAIbHAS HAyKa O MIPUPOJIC.
1. Mexanunka Kunemaruka. JluHamMuka. 3aKOHbI COXpPaHEHUs
IIpakTHYeckHe 3aHATHSA: 4 )
BrinosiHeHue 3a1aHuii U pelieHne 3a1a4y
Conep:xxanue yueOHOro MaTepuasa
2. OcHOBBI Jlexknun 5 1
MOJIEKYJISAPHOM MonexymsipHas ¢usuka. neanbHbli ras.
(puzuku u TepmonuHamuka
TEePMOAUHAMUKH IIpakTH4eckune 3aHATHS 4 )
BrinosiHeHue 3aaHuii U pelieHne 3a1a4y
Conep:xxanue yueOHOro MaTepuasa
3. OcHOBBI Jlexumn 2 1
DneKTpoCcTaTUKA. DIEKTPOCTATUUECKOE MOJIE.
ACKTPOMHAMMH [ToctosHHBIN TOK. MarHuTHOE noJie
e IIpakTHYeckue 3aHATHSA 4 2
BrinosiHeHue 3a1aHuii U pelieHne 3a1a4y
Conep:xxanue yueOHOro MaTepuasa
Jlekuuu 1 1
MexaHu4decKkue U 3JeKTPOMArHUTHEBIE KOJICOaHUS
4. KosieObanus u 1 BOJIHBIL. CBETOBBIE BOJIHBI
BOJIHBI IIpakTH4eckne 3aHATHS
N3ydenue koneOaHUi MaTEMaTHIECKOTO 2 2
MasiTHUKa. M3ydenne uatephepeHnnn u
JU(paKLUH CBETA.
Conep:xanue yueOHOro MaTepuasa
5. DieMeHTBI . Jlexumu 1 1
KBAHTOBOI KBanToBbI€ cBOlicTBa cBeTa. PU3KMKa ATOMHOTO
sJipa ¥ 3JIEMEHTAPHBIX YaCTHIL.
(pusicn IIpakTHYeckune 3aHATHSA > 2
BrinosiHeHUE 3a1aHNli U peLICHHE 3a1a4
XUMUA
OO0masi 1 HeOpraHu4ecKasi XuMust
Conep:xanue yueOHOro MaTepuasa
BBegenne Jlekuun
6. O0mas n XUMHUECKOE COJIepKaHUe YUeOHOM UCIUIUINHBI
HeOpraHu4ecKas «EcTrecTBO3HaHNE» TPU OCBOCHUU
XUMHA. cruenuanbpuocteit CI1O conmansHo- 1 1
OcHoBHBIE HKOHOMHYECKOTO U TYMaHUTapHOTO Mpoduiieit
NOHATHS U npo¢ecCHOHaIBLHOT0 00pa30BaHMUS.

3aKOHbI XUMHH

[Ipeamer xumun. BemectBo. AToM. Mosnekyina.
IIpocThlIe U CIOKHBIE BELIECTBA.




IIpakTHYeckue 3aHATHSA
BrinosiHeHuE 3a1aHUii U peLIEHHE 3a1a4

7.
Iepuoguveckui
3aKOH U
Ilepuoanyeckas
cucreMa
XHMHUYEeCKHUX
3jemenToB /1. U.
MenneseeBa

Copaepxxanue yueOHOTo MaTepuaJia
Jlexnun
Crpoenue atoMma. Ilepnonnueckuii 3akoH 1
Ileprognueckas cucteMa XUMUYECKUX IIEMEHTOB
JI.1. Menpeneesa.

IIpakTHYeckue 3aHATHSA
BrinosiHeHue 3a1aHuii U pelIeHne 3a1a4

8. Ctpoenne
BelllecTBa

Conep:xxanue yueOHOro MaTepuasa
Jlekuun
1. Tumel cBA3¢i: KOBaJCHTHAS, HOHHAS,
METAJUIMYECKast, BOJIOPOJIHAS.

IIpakTH4eckue (J1a00paTOpPHbIE) 3aHATHSA

CxeMbl 00pa30BaHuUs BEIIECTB C PA3IUYHBIM

TUIIOM CBsI3U. OnpesiesieHue BaJIEHTHOCTH U
CTENEHH OKUCJIEHHsI aTOMOB BEILIECTB.

9. XuMnueckKue

Conep:xxanue yueOHOro MaTepuasa
Jlekuun
THUIbl XUMHUYECKUX PEAKIUM.

peakuuu IIpakTHyeckune 3aHATHSA
CocraBieHne ypaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX PEAKIUH.
Conep:xxanue yueOHOro MaTepuasa
10. Jleknun
Kaaccudukanusa | Knaccudukanus HeopraHM4ecKX COeAMHEHUH 1
HEOPraHM4eCcKux UX cBOMCTBA. I'maponus conen
COeIMHEHUH U UX IIpakTHYeckue 3aHATHSA
CBONCTBA XHUMHYECKUE PEAKLIUUA MEKYy HEOPTaHUUYECKUMU

BEIIECTBAMU. | MIPOIN3 CONEN Pa3IMYHOrO TUIIA.

11. MeTaajasl 1

Copaepxxanue yueOHOTro MaTepuaJia
Jlekuuu
OO0mue puznyecKue 1 XUMUIECKIEe CBONCTBA
METaJIJIOB U HEMETAJIJIOB.

HeMeTaJLIbl IIpakTH4eckue (J1a00paTOpHbIE) 3aHATHSA
CocraBieHne ypaBHEHUH peakIMi 110 CXEME.
CocraBiieHHE CXEM 3JIEKTPOJIM3a PACIUIaBOB U
pacTBOPOB BEILECTB.
Opraanyeckasi XuMust
12. Copaepxxanue yueOHOTro MaTepuaJia
Oprannueckas Jlekuun
XUMHS. [Ipenmer opranndeckoit xumuu. Teopust
OcHoBHBIE CTPOEHMS OPraHUYeCKUX coenHeHui A. M.
NOHSTHS Bytneposa. Knaccudukanus opranngeckux
OpraHu4ecKom COEMHEHHUI.
XHMHH H Teopus
CTPOCHHS IIpakTH4yeckune 3aHATHSA
OpraHN4ecKux BrinosiHeHue 3a1aHuii U pelIeHNE 3a1a4
COCTMHEHH I
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Conep:xxanue yueOHOro MaTepuasa
Jleknuu

13. du3nueckue U XUMUYCCKHUE CBOMCTBA
Yraesoaopoabl MpeAeNIbHBIX M HENPEEIbHBIX YTIE€BOAOPOIOB.
U UX NPUPOIHBbIE IIpakTHYeckne 3aHATHS
HCTOYHHUKHU CocraBneHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX
dbopMyI1 yTrIeBOI0OPOIOB.
CocraBieHue ypaBHEHUN peakIMi 10 CXEME.
Conep:xanue yueOHOro MaTepuasa
Jekuun
[IpencraBurenu KUCI0pOACOAEPKAIIUX
14. OPraHUYECKUX COCIMHEHUM: CIIUPTHI, aJIbAETUIbI,
Kucaoponcoaep KETOHBI, KAPOOHOBBIE KUCIOTHI U UX
JKanue MIPOU3BOHBIE.
OpraHuvecKue IIpakTHYeckune 3aHATHS
COeIUHEeHUs CocraBneHrue MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(bopMyIT KHCTTOPOICOACPIKAIINX OPTaHUIECKIX
coenquHeHnil. CocTaBleHHE ypaBHEHUI peaKIi
110 CXEME.
Copaepxxanue yueOHOIro MmaTepuaJia
Jekuun
A3oTcoepKallue OpraHnYECKUE COSUHEHUS:
15. aMUHBI, aMUHOKHCIIOTHI, OCKH, HYKJICHHOBBIE
A3oTcoaepxamm KHCJIOTEL.
€ OpraHuyvecKme IIpakTHYeckne 3aHATHS
COeIMHEeHUs CocraBneHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX

bopMyI1 a30TCOAEPIKALINX OPraHMYECKUX
coenquHeHnil. CocTaBilieHHE ypaBHEHUN peaKkMi
10 CXEME.

BHNOJIOI'Us, S9KOJIOI'UA

16. BuoJjorus-

Conep:xxanue yueOHOro MaTepuasa

COBOKYITHOCTH Jlexuun
HayK 0 JKHBOW | “ityipag npupoja Kak 00beKT U3yueHHUs OHOJIOTHH
npupozae.
Metoasl
HAYYHOIO0 IIpakTH4eckue 3aHATHSA
MO3HAHUSA B BrinonHenue 3ajaHuii U pelIeHne 3a1a4
OonoJsioruu
Copaepxxanue yueOHOIro MaTepuaJia
Jlexnun
OcCHOBHBIE TIOJIOKEHUS KJIETOYHOWU TEOPUH.
Crpoenue knetku. Bupycsl u 6akrepuodaru
17. Kinerka IIpakTHYeckune 3aHATHSA

Habnronenne KIeTok pacTeHHid U )KUBOTHBIX IO
MMKPOCKOIIOM Ha TOTOBBIX MUKpoOIpenapaTax u
ux onucanue. CpaBHEHUE CTPOCHUS KIETOK
pacTEHUN U KUBOTHBIX.

18. Opranusm

Copaepxxanue yueOHOTro MaTepuaJia
Jlekuuu
Opranusm — equHoe Lenoe. MHoroodpasue
opranu3MoB. OOMEH BEIIECTB U MpeBpalleHue
sHepruu. PasmHoxenue. MuauBuayanbsHoe
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pa3Butue (oHTorenes). HacienctBeHHOCTD U
U3MEHYUBOCTh

IIpakTHYeckue 3aHATHSA
Pemenue SJICMCHTAPHBIX TCHCTUYCCKUX 3a/1ay. 4
Ananus u OLICHKA 3THUYCCKUX ACIICKTOB Pa3BUTUSA
HCKOTOPBIX I/ICCJIC,Z[OBaHI/II‘/JI B OMOTEXHOJIOTHH.

Conep:xxanue yueOHOro MaTepuasa
Jleknuu
DBOJIIOIIMOHHAS TEOPUS U €€ POJIb B 1 1
(hOpMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-

19. Bu Hay4HOU KapTHUHBI Mupa. Buz, ero kpurepuu.
- DHA Pe3ynbrartel 3BOMIIOIIMHN

IIpakTHYeckue 3aHATHSA
Omnwucanue ocobeii Bua mo Mop(hosoruaeckomy ) )
KPUTEPHIO. AHAIIN3 U OI[CHKA Pa3IMYHBIX THIIOTE3
IPOUCXOXKACHUS JKU3HU.

Conep:xxanue yueOHOro MaTepuasa
Jlekuuu 1 1
[Tpenmer u 3amaun sxonoruu. buocdepa —
rnobanpHas 9KOCHUCTEMA.
20. Dxocucrembl

IIpakTHYeckue 3aHATHSA

CocraBiieHne cXeM IepelauM BEIECTB U SHEPTUN > )
(ueneit nuTaHuUs).

PelreHne 3K0I0rnyecKux 3aaau.

IIpome:xxyTOoyHast aTTecTanus B popMe JK3aMeHa 12

BCEI'O 108

s xapakmepucmuku yposHsi 0C80eHUsL YUeOHO20 MAMEPUANd UCNOb3VIOMCSL CIeOVIOuUe
0bo3HaUeHUs:

1. — o3HaKoMumenvHublll (V3HABAHUE paHee U3YHUEeHHbIX 00bEeKMOo8s, C8OUCMS),
2. — penpodyKmueHwiil (6bInoIHeHUue 0esIMeIbHOCMU NO 00PA3YY, UHCIPYKYUU UTU NOO

PYKOBOOCMBOM) 3. — NPOOYKMUBHBILL (NIAHUPOBAHUE U CAMOCHOSMENbHOE bINOHEHUE
OdesimenbHOCMU, peuleHue npodIeMHbIX 3a0a)
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2.4. ConepxaHue pa3/ieioB INCHUITHHBI
2.4.1. 3aHATHSA JEKIIMOHHOI0 THIIA

Ne
pa3
en

HaunmenoBanue
pa3aeioB U TEM

Copnepxanue pazzaena

®opmMma
TEKYILEro
KOHTPOJIA

2

3

4

PU3UKA

Bseneunue
Mexanuka

®dusnka — (yHIaMEHTaNbHAs HayKa O IPUPOJE.
EcrecTBEeHHO-HAay4YHBIN METO[I ITI03HAHUSA, €70
BO3MO>XHOCTH M I'PaHULIbI IPUMEHUMOCTH.

EauHCTBO 3aKOHOB NPUPO/BI M COCTAaBa BELIECTBA BO
Bcenennoii. OTKpbITHS B GU3UKE — OCHOBA IpoOrpecca B
TEXHHMKE U TEXHOJIOTUH POU3BOJICTBA.

Kunematuka. Mexannueckoe asmxenue. Cucrema
orcuera. Tpaekropus nsuxenus. [Iyts. [lepemenienue.
PaBHOMEpHOE npssMonnHeliHOE 1BHXkEHUE. CKOPOCTD.
OTHOCUTENBHOCTh MEXAHUYECKOTO IBUKEHHUS. 3aKOH
ClI0KeHUsI ckopocTel. CpeliHss CKOPOCTh NpU
HEPAaBHOMEPHOM JBM)KEHUHU. MTHOBEHHAas! CKOPOCTb.
PaBHOYCKOpEHHOE NPSAMOIIMHENHOE JBUKECHUE.
Yckopenue. CBOOOHOE TTAZCHHUE TE.

Junamuka. Macca u cuiia. Bzanmojeicteue Ted.
3axoHbl JMHaMUKH. CHUIIBI B IPUPOAE. 3aKOH
BCEMUPHOI'O TATOTEHUS.

3aKoHBI COXpaHeHus B MexaHuke. ViMiynbe Tena. 3akoH
COXPAHEHHUS UMITyJIbca. PeakTUBHOE JBUKEHHE.
Mexanunueckast pabota. MouiHocTs. MexaHnueckas
sHeprus. Kunernueckas sueprus. Kunernueckas
sHeprus U padora. [loTeHnanpHas sHEprus B
I'PaBUTALMOHHOM I10JI€. 3aKOH COXPAHEHUS TOJTHOU
MEXaHUYECKOU SHEPTUH.

Jlemoncmpayuu

OTHOCUTENBHOCTh MEXAHUYECKOTO BUXKEHUS. Buibl
MEXaHUUYECKOT0 ABMKEHUs. IHepTHOCTD Te.
3aBUCUMOCTb YCKOPEHUS TeJa OT €r0 MacChl U CHUJIBL,
JEUCTBYIOLIEH Ha Teso. PaBeHCTBO U
IIPOTUBOIIOJIOKHOCTD HAIIPABJICHUS CUJI JEHCTBUS U
IIPOTUBOICHCTBUSL.

HeecomocTh. PeakTuBHOE 1BUXKEHHUE, MOJIETID PAKETHI.
V3MeHeHHe SHEPTUuH PU COBEPIICHUU pabOTHI.

vV, T

OcHoBBI
MOJIEKYJISIPHOU
¢buzuku u
TEPMOJIUHAMUKHI

MornexymsipHasi pu3uKa. ATOMUCTHUECKAsI TEOPUs
cTpoeHus BemiecTBa. HaOaroneHus v ObITHI,
MOATBEPKIAIOIINE aTOMHO-MOJIEKYJIIPHOE CTPOCHUE
BelecTsa. Macchl ¥ pasmepsl MOJIEKYJI. TeroBoe
JBMYKEHUE YaCTHUL] BELIECTBA. bpOYHOBCKOE IBUIKEHHUE.
Nneanpublii ra3. Temneparypa Kak Mepa CpeiHEeH
KMHETUYECKOM YHEPrUU YaCTULl. Y PABHEHHUE COCTOSTHUSA
uaeanbHoro rasa. Mogens xunkoctu. [lIoBepxHocTHOE
HaTsDKEHHME U cMaunBaHue. Kpucramueckue u
amMop(QHbIe BELIeCTBA.

Tepmoannamuka. BHyTpennsisi sueprusi. Pabora u

vV, T
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TEIUI00TIa4ya KaK CocOObl M3MEHEHUS BHYTPEHHEH
sHepruu. [lepBblii 3aKOH TEPMOJAMHAMUKU. TeIUIOBbIE
MAILMHBI ¥ KX IPUMEHEHUE.

Jlemoncmpayuu

JIBmxenne OpoyHOBckux dactuil. Juddysus.

SIBneHus: MOBEPXHOCTHOI'O HATSXKEHUS U CMAuMBaHMUS.
Kpucrannsl, amop¢Hbie BelecTna,
KUJKOKPUCTAIUIMYECKHUE Tena. MI3MEeHeHUe BHYTPEHHEN
SHEPTUU TeJ MPU COBEPIICHUH PAOOTHI.

OCHOBBI
ANEKTPOAUHAMU
KU

OnexTpocTtaThka. BzanMmonelicTBre 3apsKeHHBIX TEIl.
OnexTpuuecKuil 3apsj. 3aKOH COXpaHEHUs
NEKTPUYECKOro 3apsaaa. 3akoH Kyiona.
DNEKTPOCTATUUECKOE T0JIE€, EM0 OCHOBHBIE
XapaKTEPUCTUKU U CBA3b MEXIY HUMH.
ITocTostHHBIN TOK. [I0CTOSTHHBIN 2JIEKTPUYECKUNA TOK.
Cuna Toka, HanpsKEHUE, FIEKTPUUECKOE
conpotusieHue. 3akoH OMa Juisl ydacTka
JIIEKTPUYECKOM LICTIH.

MarnuTtHOe 1noje. MaraHuTHOeE 10JI€ U €r0 OCHOBHBIE
XapaKTEePUCTUKHU. JIeCTBUE MAarHUTHOTO T10JIs Ha
MIPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
OnexTpoaBUrareib. SIBlIeHNEe ANEKTPOMarHuTHOM
UHAYKIHH.

Jlemoncmpayuu

OnexTpusanus Ten. BzanmonelicTBrue 3apsKEHHbBIX TE.
HarpeBanne npoBoaHHUKOB ¢ TokoM. OnbIT DpcTena.
B3anMopencTere NpoBOJIHUKOB C TOKOM. [leficTBue
MarHUTHOTO TOJIS HA MPOBOJHUK ¢ TOKOM. PaboTa
JJIEKTPOJBUraTess. SIBIICHHE 3JIEKTPOMarHuTHOU
MHAYKIHH.

Konebauus u
BOJIHBI

Mexannueckue Kojiebanusa 1 BosHbl. CBOOOHBIE
kosebanus. [lepros, yactoTa M aMIUIUTY 1A KOJIeOaHUIA.
INapmonrnueckue konedanusi. MexaHN4eCKHe BOJHBI U UX
BUJIbl. 3BYKOBBIE BOJIHBL. ¥YIJIBTPa3BYKOBBIE BOJIHBI.
VYbTpa3ByK U €ro UCHOJIb30BaHUE B MEAULIUHE U
TEXHHUKE.

DNeKTpOMarHuTHEIE KoJiebanus U BOJHbI. CBOOOIHEIE
ANEKTpOMarHuTHBIC KoneOanus. KonebaTenpHblii
KOHTYP. DJIIEKTPOMArHUTHOE T0JIe. DIEKTPOMArHuTHbIE
BOJIHBI. CKOPOCTH 3JIEKTPOMarHUTHBIX BOJIH.

CaeTtoBble BOJIHBI. PazBuTne npeacTaBieHnii o IpUpoae
cBeTa. 3aKOHBI OTPAKEHUS U IIPEJIOMJICHUS CBETA.
JInn3bl. @OpMyIia TOHKOU JIMH3BIL.

Jlemoncmpayuu

Konebanus MmareMaTHUECKOTO U MPY>KUHHOTO
MasITHUKOB.

Pabota snekrporeneparopa. M3nyuenue u npuem
AJIEKTPOMATrHUTHBIX BOJIH. Pagnocssase. Pasnoxenue
6emnoro cera B ciekTp. MHTepdepenuus u qudpakuus
CBETa.

Otpaxxenue u npesnomiieHre cera. Onruyeckue
puOOpHI.
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DJIEMEHTHI
KBAaHTOBOU
¢buzukn

KBanToBbie cBoiicTBa cBeTa. KBaHTOBAs rumnoresa
[Tnanka. ®oTodneKTpUYECKUi IPPEKT.

®dusuka atoma. Mogenu crpoenust atroma. OnbIT
Pesepdopna.

®du3nka aTOMHOTO sI/Ipa U 3JIEMEHTAPHBIX YaCTHIL.
CocraB U CTpOo€HHE aTOMHOTO sifipa. PannoakTUBHOCTD.
PannoakTuBHbIE U3ITyYEHHS U UX BO3JCUCTBUE HA
YKUBBIE OPTraHU3MBI.

Jlemoncmpayuu

®otordpdext. Porosrnement. M3myuenue naszepa.
JInHenyaTele CIIEKTPBI Pa3IUYHBIX BELIECTB.
CueTynK HOHU3HUPYIOLIUX U3ITYUEHUH.

Y, T,P

XUMUA

Brenenue
OOmas u
HEOpraHuyeckas
XHAMUSL.
OcHoBHBIC
MOHATHUS U
3aKOHBI XUMHHU

XuMuueckass KapTHHAa MUpa KaK COCTaBHas 4acTb
€CTECTBEHHO-HAy4YHOU KapTUHbI Mupa. Pois xumuu B
KHU3HH COBPEMEHHOTO O0IIECTBA.

IIpuMeHeHne TOCTUKEHHUI COBPEMEHHON XUMUU B
ryMaHHUTapHOH chepe AesTeIbHOCTH 00IIeCTBa.
XuMHUECKOe coJiepKaHne yueOHOM TUCIUTUTUHBI
«EcTecTBO3HaHUE)» IIPU OCBOCHUU CIIELUAILHOCTEN
CIIO counanbHO-3KOHOMHUYECKOTO M TYMaHUTapHOTO
npoduneit mpodeccruoHanbHOro 00pa3oBaHUs.
[Ipeamer xumun. BemectBo. AtoM. Mosnekyina.
XUMUYECKUH 3JIEMEHT U (POPMBI €r0 CYIIeCTBOBAHMUS.
IIpocTsle U CIOKHBIE BELIECTBA.

OTtpakeHNe XUMUYECKUX CIOKETOB B IIPOU3BEACHUSX
XYJ0’KECTBEHHOM JIUTEpATyphl U UCKYCCTBA.
Jlemoncmpayuu

Hab6op moneneii atomoB u Monekyit. M3Mepenue
BelecTBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aTOMOB U
MOJIEKYJI.

OTHOCHTENBbHBIE ATOMHAS U MOJIEKYJIIpHAs MacChl.
KonuuectBo BemectBa. [locrossunas ABoraspo.
MomsipHas macca. 3akoH ABoraipo. MoJsipHbIil 00beM
ra3os.

KonnuecTBeHHBIE N3MEHEHNS B XMMHUU KaK 4aCTHBIN

CJIy4ail 3aKOHOB IIEPEX0/1a KOJIMYECTBEHHBIX H3MEHEHU I

B KauecTBeHHbIE. M. B. JIOMOHOCOB — «I1€pBBIN
PYCCKUIH YHUBEPCUTET.
NnmrocTpanuu 3aKOHA COXPAaHEHMs MacChl BEILIECTBA.

Y, T,P

[Tepuoanueckuit
3aKOH U
[Tepuonnueckas
cucremMa
XUMUYECKUX
aneMeHTOoB /I,
N. Menneneena

Otkpeitue Ilepuoaunyeckoro 3akona. [lepuoguueckas
cucreMa xummuueckux saemenTon 1. M. Menaeneena.
3nauenue Ilepuonnueckoro 3akona u [lepuoauueckoit
CHCTEMBI XUMHYECKUX 31eMeHToB /1. 1. MeHnaeneeBa
JUTSl pa3BUTHUS HAYKU U IOHUMAHUSI XUMHUYECKOU
KapTHUHBI MUDA.

. 1. MenneneeB 00 00pa3oBaHUM U TOCYAapCTBEHHON
MOJIUTHUKE.

Jlemoncmpayus

Paznuunsie popmsl [lepuoanueckoil cucTeMsl
XuMHYeckux 3neMeHnToB /.M. Menaeneena.

Y, T,P

15




8 Crpoenne KoBaneHTHas cBsI3b: HENOAsApHAs U noJsipHast. oHHas

BEILECTBA cBs3b. KaTnoHs! n aHMOHBL. MeTannueckast CBsI3b.
Bonoponnas cBA3b.
Jlemoncmpayus
OO0pa3s1pl BEIIECTB U MATEPHATIOB C PA3TUYHBIMU THITAMU
XUMUYECKOH CBSA3HU.

9 Xumuueckue Xumnueckue peakuuu. [lonsaTue o XuMuuecKkou
peakuuu peakuuu. Tunel xumudeckux peakuii. CKopocTb

peakiuu U GaKTopbl, OT KOTOPBIX OHA 3aBUCHT.
XHWMHUYECKUE PEAKIIMH C BbIIEIEHUEM TEIIOTHL.

10 | Knmaccudukanus | Knaccudukanus HeoOpraHMUeCKuX COSTUHEHUHN U UX
HEOpraHu4yecku | cBoicTBa. OKCUABI, KUCIOThI, OCHOBAHUS, COJIH.

x coequHeHuid u | [lonsTue o rugponuse coneil. Cpena BOJHBIX pacTBOPOB
HUX CBOMCTBA COJIEH: KHCIIasi, HEUTpasbHasl, esioyHas. BonopoaHsiil

11 | Metamisl u nokaszarenb pH pactBopa.

HEMETaJUIbI Mertannel. O6mue puzndeckrue 1 XUMUIECKHEe CBOWCTBA
METaJUIOB.
Hemeranner. O0miast XxapakTepUCTHKA TJIaBHBIX
MOArPYII HEMETAJUIOB Ha PUMEPE TraJIOr€HOB.
Baxueiine coeJuHEHUS METAJUIOB U HEMETAJIIIOB B
MPUPOJAE U XO3UCTBEHHON JEATEIIBHOCTH YEJIOBEKA.
Mertasuibl ¥ CIUTaBbl KaK XyI0KECTBEHHBIN MaTEpUAIL.
CoennHeHns METaJJIOB KaK COCTaBHAsl YacTh CPEACTB
n300pa3uTeabHOroO HeKyccTBa. Hemeramsl 1 ux
COCIMHEHMS KaK COCTaBHAs 4acThb CPEICTB
M300pa3UTEIHLHOIO HCKYCCTBA.
Jlemoncmpayuu
B3anmopeiicTBre MeTanioB ¢ HeMeTaulaMu (IMHKa C
CEpoH, aJIIOMUHUSA C HOJOM), paCTBOpaMHU KUCJIOT U
LIEJI0Y€en.
['openue MeramioB (LIMHKA, JKeie3a, MarHus) B
KHUCIJIOPOJIE.
B3anMopencTere a30THOM U KOHLEHTPUPOBAHHOU
CEpPHOM KHCIJIOT ¢ Me/Ibl0. BocCTaHOBHUTENBHBIE CBOMCTBA
METaJUIOB.

12 | Oprannueckas OcCHOBHBIE TIOJIOKEHUS TEOPUU CTpoeHUs oprannyeckux | Y, T, P
XUMHS coeanHeHu. MHOroo0Opasue opraHu4ecKux
OcCHOBHEIE coeauHenuil. [lonsitue nzoMmepun. YriaeBoaopoibl.
MIOHSITHS IIpenenbHble U HENIPEAEIBHBIE YIIEBOAOPOAbL. Peakuys
OpraHU4eCKON nosuMepuszanuu. [IpupoaHble ICTOYHUKI
XUMHUHU U TCOPHUS | yIIE€BOAOPOAOB. YIJIEBOJOPOAbl KAK OCHOBA
CTPOCHUS MEKyHApOAHOIO COTPYIHUYECTBA U BAXKHEUILINN
OpPraHUYECKUX UCTOYHUK (hopMupoBanus Oromxera PO.

COCIMHECHUI Kucnoponconep:xaiue opraHn4ecKue BEIIECTBA.

13 | YruneBomopons!l | IIpeacraBurenyu KUCIOPOACOAEPKAIIMX OPIraHUYECKUX
U UX COCIMHECHMI: METWIOBBIN U 3TWIOBBIN CIIUPTHI,
IIPUPOJIHBIE INIMLEPHH, YKCYCHas KHcI0Ta. JKUpbI Kak CI0XKHbIE
HMCTOYHHUKHU 3¢upBL.

14 | Kucnopoacoaep | AJIKOTONH3M M €r0 OTPAKEHHUE B IPOU3BEICHUAX
xKalue XYA0KECTBEHHOH JINTepaTypbl U N300pa3UTEIHLHOTO
OpraHUYECKHE HCKYCCTBa.

COCIMHEHUS VYTIy1eBOBI: TIIIOK03a, Kpaxmall, LEeJUIK0JI03a.
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15

A3zoTcoaepixaliil
ue
OpraHHYECKHe
COCANHCHUA

A3oTcozepKalue OpraHndecKue COeMHEHNsI. AMUHBI,
aMHHOKUCIIOTHI, Oenku. CTpoeHre 1 OHoJIornyecKas
(byHKUMs OETIKOB.

JleMoHCTpanuu

ITonyueHue sTHIIEHA U €0 B3aUMOJEHCTBHE C
pacTBOpOM IMEepMaHTaHaTa Kaiusi, OpOMHOI BOJOH.
KauecTBeHHas peakuys Ha ruuepuH. L{BeTHbIEe peakuu
0enKoB.

[Inactmacce! 1 BostokHa. IlonsTHe 0 IuIacTMaccax u
XMMHMUYECKUX BOJIOKHaX. HaTypasibHble, CHHTETHUECKHE U
HCKYCCTBEHHBIE BOJIOKHA. [[puMeHeHne monumepos B
MPUKJIAJHOM U KJIACCUYECKOM M300pa3UTEIIbHOM
HCKYCCTBE.

Pa3nuynble BUABI IUIACTMACC M BOJIOKOH.

BNOJIOI'Us, OKOJIOI'UA

16

buonorus-
COBOKYITHOCTh
HayK O )KUBOU
MPUPOJE.
Metonsbl
HAay4YHOTI'O
MO3HAHMSA B
OomoIoruu

JKusas mpuposa kak 00BEKT U3y4eHUs! ONOIOTHH.
MeTo/b1 UcCIeTOBaHUS JKUBOW TPUPOJIBI B OMOTIOTHH.
Omnpenenenne xKU3HY (C MPUBJICUEHUEM MaTepralla U3
pas3znenoB GU3NKU

U XMUMHH). YPOBHU OpraHU3alluy >KU3HHU.
Jlemoncmpayuu

YpoBHU OpraHu3alyy KU3HU.

Meroab!l T0O3HAHUS )KUBOU ITPUPOJBL.

17

Kierka

Hctopus nzyuenust kieTku. OCHOBHBIE MOJIOKEHHS
KJIETO4HOM Teopun. KieTka — cTpyKTypHO-
¢byHKIMOHATBHAS (3NIEMEHTapHAs) €IUHHIIA )KU3HH.
Crpoenue kieTku. I[IpokapruoThl U 3yKapHOTHl —
HU3IINE U BBICIINE KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH 3yKapHuoT.
Kinerounoe spo.

OyHKIMA sIpa: XpaHEeHUEe, BOCIPOU3BEACHUE U
nepeaya HacJlIeICTBEHHOW HH(POPMALIUH, PETYIISAIUSL
XMUMUYECKON aKTUBHOCTHU KJeTkH. CTpyKTypa u
(GYHKIMH XPOMOCOM. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. brosoruueckoe 3Ha4UeHNE XUMHUECKUX
srieMeHTOB. Heopranndeckue BemiecTBa B COCTaBe
KJIeTKH. Posib BOJIBI Kak pacTBOPUTENSE 1 OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEN CPElibl OPraHU3MOB. Y TJIEBOJIbI
U unuasl B Kietke. CTpykTypa 1 OMOJIOTHYecKHe
¢yskuun 6enkoB. CTpoeHHE HYKICOTHAOB U CTPYKTypa
nonuaykieotuaubix neneid JIHK u PHK, ATO.
Bupycs! u 6akrepuodaru. Heknerounoe ctpoeHue,
’KU3HEHHBIN ITUKII U €T0 3aBUCUMOCTB OT KJIETOYHBIX
¢dbopM xu3HU. Bupycel — B0o30ynuTenu WH(EKIIMOHHBIX
3a0onieBaHUl; IOHITHE 00 OHKOBUpYycaX. Bupyc
ummyHoedpunura yenoseka (BUY). Ipodunaktuka
BUY-undexrmu.

Jlemoncmpayuu

Crpoenue Monexysl 6enka. Ctpoenue monekyisl JTHK.
Crpoenue kietku. CTpoeHHE KIETOK MPOKapUOT U
sykapuotT. CTpoeHue BUpyca.

18

Opranuzm

Opranusm — enuHoe 1ienoe. MHOrooopasue

Y, T,P
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OpPraHHU3MOB.
OOMeH BeIecTBOM M SHEPTHel C OKpyKaroleil cpenoi
KaK He00X0/IMMOE yCIIOBHE CYIIECTBOBAHMUS KHUBBIX
CUCTEM.

CrnocoOHOCTh K CAaMOBOCTIPOU3BEICHUIO — OJTHA U3
OCHOBHBIX OCOOEHHOCTEH KUBBIX OpraHu3MoB. [lenenue
KJIETKA — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOXKECHUS
opranusmoB. becnonioe pasmuoxenue. [lonosoit
IIPOLIECC U NOJIOBOE pa3MHOKEeHHE. OIUI0A0TBOPEHNE,
ero Ouosornyeckoe 3Hauenue. [lonarue 06
WHANBUAYATHHOM (OHTOTEHE3), IMOPHOHATHHOM
(sMOpuoreHes) U MOCTIMOPUOHATIHBHOM PAa3BUTHH.
NuauBuayanbHOE pa3BUTHE YEIOBEKA U €T0 BO3MOYKHBIE
HapymeHus. O01me npeacTaBIeHHs O
HACJIEICTBEHHOCTU ¥ U3MEHYMBOCTH. | eHeTHUecKas
TEPMHUHOJIOTHS U CUMBOJIMKA. 3AKOHOMEPHOCTHU
HacnenoBaHus. HacinenoBanue npru3HaKoB y 4€IOBEKa.
ITonoBeie xpoMocoMbl. CLIENTIEHHOE C TOJI0OM
HacnenoBanue. HacnencTBeHHble 00JI€3HU YEIOBEKA, UX
NpUYHHBI U poduakTuka. CoBpeMEeHHBIE
IIPEJICTaBJIECHMSI O TeHE U reHoMe. I 'eHeTndeckue
3aKOHOMEPHOCTH U3MeHunBocTU. Kiaccudukanus hpopm
U3MEHUYUBOCTH.

Binsiaue MmytareHoB Ha opraHusM uenoBseka. IIpenmer,
3aJ1a4M U METOJIbl cenekuuu. ['eneTnueckue
3aKOHOMEpHOCTH cenekunu. Yuenue H. Y. Basuiiosa o
LEHTpaxX MHOT000pa3Hs U MPOUCXOKIACHUS KYJIbTYPHBIX
pacteHuil. bBUOTEXHOIOTHS, €€ JOCTUKEHHUS,
NIEPCIIEKTUBBI Pa3BUTHSI.

Jlemoncmpayuu

OOMeH BelecTB U NPEeBpaIleHUs YHEPTUU B KIIETKE.
Jlenenue kiaeTku (MUTO3, Metio3). CriocoObl OeCIoI0ro
pazMHOkeHHs. OIIOA0TBOPEHNE Yy PACTEHUN U
KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpraHU3Ma.
HacnencrBennsie Oone3nu uenoBeka. Biusaue
QJIKOT0JIM3Ma, HAPKOMAaHUU, KypeHHs Ha
HacliecTBeHHOCTh. MyTarun. MoaudukannonHas
M3MEHYMBOCTb. LIeHTpbl MHOTOOOpa3us u
IIPOUCXOXKACHUS KYJIbTYPHBIX PACTECHHIA.
HckyccrBennslit otoop. MccnenoBanus B 00macti
OMOTEXHOJIOTHH.

19

Bun

DBOIIIOLIMOHHAS TEOPUS U €€ POJib B POPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.
Bupn, ero kpurepuu. Ilonyisanus kak CTpyKTypHas
€IMHULIA BUJa U 3Bomoluy. CUHTeTHYECKasi TEOPUsI
spomtonuu (CTD). JIBuKyIIre CUIIbI 3BOJIIOIIUH B
coorsercTBun ¢ CTO.

Pesynbrats! 3Bomonnu. CoxpaHeHre MHOT000pa3us
BUJIOB KaK OCHOBA YCTOHYMBOTO pa3BUTHs OHMOC(EPHI.
IIpynunHel BBIMUpaHUs BUAOB. bruomornueckuil mporpecc
u Ouosoruueckuit perpecc. I'unore3bl MPOUCXOKICHHUS

Y, T,P
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XKU3HU. Y CII0KHEHHE KUBBIX OPraHU3MOB Ha 3eMJie B
MpOILIECCe IBOJIOLMHU. AHTPONIOTEHE3 U €T0
3aKOHOMEPHOCTH. /[0Ka3aTesbCcTBa POACTBA YETOBEKA C
MJICKOITMTAIOIIMMH KHBOTHBEIMH. DKOJIOTHYECKHE
(haKTOpPHI AaHTPOTIOTCHE3a: YCIOKHEHHE MOMYJIISIIUOHHON
CTPYKTYPBI BUJA, U3TOTOBIICHUE OPYAUHN TPy, IEPEXO
oT

PaCTUTENBHOTO K CMELIAHHOMY THITY ITUTaHU,
ncnoab3oBanue oras. IlosBieHne MBICIUTEIBHOMN
JEATEIIbHOCTH U WICHOPA3AEIbHON PEUH.
[IpoucxoxaeHue 4eaoBeYECKuX pac.

Jlemoncmpayuu

Kpurepuu Buna. [lonynsuus — cTpykTypHas eAMHUIA
BHUJIA, €AMHULA SBOJIONMU. [[BIIKYIIE CUIIBI SBOJIOLIUH.
Bo3HHUKHOBEHHE U MHOT000pa3ue MPUCIOCOOICHHA Y
opranu3MoB. Penkue u ucuesaromue Busl. JBrxKyiime
CUJIbI aHTponorexnesa. [IpoucxoxaeHue yenoBeka u
YEJ0BEYECKUX pac.

20 | DxocucTeMbI [Ipenmer u 3a1a4M SKOJIOTUH: YUEHUE 00 FIKOIOTHUECKUX
(dakTopax, yadeHHe 0 cOOOIIeCTBaX OPraHU3MOB, YUCHUE
o 6uocepe. Dxonorunueckue HakTopbl, 0COOCHHOCTH UX
BO3ACHUCTBUS. DKOJOTHYECKas XapaKTEPUCTUKA BUA.
[TonsaTue 06 sxonoruueckux cucremax. Llenu nuranus,
Tpoduueckrue ypoBHU. broreorenos kak skocucTema.
buocdepa — rinobansHas 3xocucreMa. Yuenue B. 1.
Bepnanackoro o 6uocgepe. Poib KUBBIX OpraHu3MOB B
6uocdepe. buomacca. bruonornyeckuii KpyroBopot (Ha
IIpUMepe KpyroBopora yrieposa). OCHOBHBIE
HaIpaBIICHUs BO3ICHCTBHS UeIoBeka Ha Ouocdepy.
Tpancdopmarus ecTeCTBEHHBIX 9KOJIOTMYECKUX CHCTEM.
Oco0eHHOCTH arpodIKOCUCTEM (arpOIIEHO30B).
Jlemoncmpayuu

Dkojorudeckre (pakTopsl U UX BIUSHUE HA OPTaHU3MBI.
MesKBUIOBbIE OTHOILICHUS: TAPa3UTU3M, XUIITHUYECTBO,
KOHKYPEHIIHSA, CUMOHO03. SIpyCHOCTh paCTUTEIBHOTO
coobmectBa. KpyroBopot yriepona B 6uocdepe.
3anoBeIHUKHU M 3aKa3HUKU Poccun.

IIpumeuanue: T — TectupoBanue, P — nanucanue pedeparta, Y — ycrtHbId ompoc, KP —
KOHTpOJIbHAs paboTa

2.4.2./2.4.3. IIpakTnyeckue 3aHATHS/ CeMHUHAPBI

Ne ®opmMma
pa3 | HanmenoBanue TEKYILETO
Copnepxanue pazzaena
JeN | pa3lienoB U TeM KOHTPOJIA
a
1 2 3 4
OU3UKA
1 MexaHuka Kunematuka. Mexanuueckoe apmkenue. CucreMma I1P, KP
orcuera. Tpaekropusa nsuxenus. [Iyts. [lepemenienue.
PaBHOMEpHOE npssMonnHeliHOE BHXkEHHE. CKOPOCTD.
OTHOCUTENHHOCTh MEXaHUYECKOI0 ABMKCHHS. 3aKOH
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ClI0KEeHUsI cKkopocTel. CpeliHss CKOPOCTh NpU
HEPaBHOMEPHOM JIBH>KEHHH. MTHOBEHHAs CKOPOCTb.
PaBHOYCKOpEHHOE NPSAMOIIMHENHOE JBUKECHUE.
Yckopenue. CBOOOHOE TTAZICHHUE TE.

Junamuka. Macca u cuiia. Bzanmojencteue Ted.
3axoHbl AMHaMUKH. CHUIIBI B IPUPOAE. 3aKOH
BCEMHUPHOT'O TATOTCHHUSI.

3aKOHBI COXpaHeHus B MexaHuke. ViMiyibe Tena. 3akoH
COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUIKEHHE.
Mexannueckasi pabora. MomrHocT. Mexanndeckas
sueprus. Kunernueckas sueprust. Kunernueckas
sHeprus u padota. [loTeHManbHas YHEPTUA B
IPAaBUTAIMOHHOM T10J1€. 3aKOH COXPAaHEHUS TOJTHOM
MEXaHUYECKOU SHEPTUH.

Jlemoncmpayuu

OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS. Buabl
MEXaHUYECKOro ABUKeHUs. IHepTHOCTH Tell.
3aBUCHUMOCTb YCKOPEHHS TeJla OT €r0 MacChl U CHUJIbI,
JEUCTBYIOLIEH Ha Teso. PaBeHCTBO U
MIPOTUBOIOJIOKHOCTh HAIIPaBJICHUS CUJI IEUCTBUS U
IIPOTUBOIECHCTBHSL.

HesecomocTs. PeakTuBHOE ABMKEHUE, MOJIETb PAKETHI.
V3meHeHne »HepTrun PU COBEPIICHUN PaOOTEHI.

OcHoBBI
MOJIEKYJISIPHOU
¢buzuku u
TEPMOJAUHAMUKHI

MornexymsipHasi pu3uKa. ATOMUCTHUECKAs! TEOPUs
cTpoeHus BemiecTBa. HaOmroneHus v ONbITHI,
MIOATBEPKIAIOIINE aTOMHO-MOJIEKYJIIPHOE CTPOCHUE
BelecTBa. Macchl ¥ pasmepsl MOJIEKYII. TernoBoe
JBIKEHUE YaCTHUL] BELIECTBA. bpOYHOBCKOE IBUIKEHHUE.
WNneanpnblii ra3. Temneparypa Kak Mepa CpeiHEeH
KMHETUYECKOM SHEPIUU YaCTULl. Y PABHEHHUE COCTOSTHUSA
uaeanbHoro rasa. Mogens xunkoctu. [lIoBepxHocTHoe
HaTsDKEHHME U cMaunBaHue. Kpucramueckue u
amMop(QHbIe BELIeCTBA.

Tepmonunamuka. BayTpennss sneprus. Pabora u
TEIUIOOTAa4a KaK CriocOObl M3MEHEHUS BHYTPEHHEH
sHepruu. [lepBblii 3aKOH TEPMOJAUHAMUKU. TeIUIOBbIE
MAIlUHBI U UX IPUMEHEHUE.

Jlemoncmpayuu

JIBmxenne OpoyHOBckuX dactuil. Juddysus.

SIBneHus MOBEPXHOCTHOI'O HATSYKEHUS U CMAYUBAHMS.
Kpucrannsl, amopdHble BenecTna,
KUJKOKPUCTAIUIMYECKHUE Tena. MI3MEeHeHre BHYTPEHHEN
SHEPIUU TeJ MPH COBEPIICHUU pabOTHI.

TP, KP

OCHOBBI
ANEKTPOAUHAMU
KU

OnexTpocTtaThka. BzanMmonelicTBre 3apsKeHHbBIX TEIl.
OnexTpuueckuil 3apsj. 3aKOH COXpaHEHUs
NEKTPUYECKOro 3apsaaa. 3akoH Kyiona.
DNEKTPOCTATUUECKOE MOJIE, €M0 OCHOBHBIE
XapaKTEPUCTHKH U CBSI3b MEX]Ly HUMHU.

[TocTosaHHBIN TOK. [IOCTOSHHBIN 3JIEKTPUUECKHUI TOK.
Cuna Toka, HanpsKEHUE, FIEKTPUUECKOE
conpotusieHue. 3akoH Oma Juisl ydacTka
JIEKTPUYECKOM LIETIH.

TP, KP
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MarnuTtHO€ 1noje. MaraHuTHoe 10JI€ U €ro OCHOBHBIE
XapaKTEPUCTUKHU. JIeCTBUE MarHUTHOTO T10JIs Ha
MIPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
DnexTpoABUrareib. SBlIeHNe ANEKTPOMarHuTHOM
UHIYKLHUH.

Jlemoncmpayuu

Dnektpusaius Ten. B3auMmoaeicTBre 3apsskeHHbBIX Tell.
Harpepanne npoBoaHHUKOB ¢ TOkOM. OnbIT DpcTena.
B3anmMozencTere NpoBOJIHUKOB C TOKOM. [leficTBue
MarHUTHOTO MOJIS HA MPOBOAHUK ¢ TOKOM. PaboTa
JJIEKTPOJBUraTess. SIBIICHUE 3JIEKTPOMarHUTHOU
UHIYKLHUH.

Konebauus u
BOJIHBI

Mexannueckue Kojiebanusa v BosHbl. CBOOOHBIE
kosiebanus. Ilepros, yactoTa M aMIUTUTY 1A KOJIeOaHUA.
I"apmonnueckue konedanusi. MexaHN4eCKHe BOJHBI M UX
BUJIbl. 3BYKOBBIE BOJIHBL. ¥YIJIBTPa3BYKOBBIE BOJIHBI.
VYbpTpa3ByK U €ro UCHOJIb30BaHUE B MEIULIUHE U
TEXHHUKE.

DNeKTpOMarHuTHEIE KoJiebanus U BOJHbL. CBOOOIHEIE
ANEKTpOMarHuTHBIC KoneOanus. KonebaTenpHblii
KOHTYP. DJIIEKTPOMArHUTHOE M0JIe. DJIEKTPOMarHuTHbIE
BOJIHBI. CKOPOCTb 3JIEKTPOMarHUTHBIX BOJIH.

CaeTtoBble BOJIHBI. PazBuTne npeacTaBieHnuii 0 IPpUPOAE
cBeTa. 3aKOHBI OTPAXKEHUS U IIPEJIOMJICHUS CBETA.
JInn3bl. @OpMyia TOHKOU JIMH3HIL.

Jlemoncmpayuu

Konebanus MmaTeMaTHUECKOTO U MPY>KUHHOTO
MasITHUKOB.

Pabota snekrporeneparopa. M3nyuenue u npuem
AJIEKTPOMATrHUTHBIX BOJIH. Pagnocssase. Pa3noxenue
6emnoro cera B ciekTp. MHTepdhepeHuus u qudpakuus
CBETA.

OtpaxxeHue u npenomiieHre ceera. OnrTuyeckue
puOOpHI.

TP, T

XUMUA

[Tepuoanueckuit
3aKOH U
[Tepuonnueckas
cucrema
XUMUYECKUX
aneMeHTOoB /I,
N. Menneneena

Otkpeitue Ilepuoaunyeckoro 3akona. [lepuoguueckas
cucrteMa xuMmuueckux saemenToB 1. M. Menaeneena.
3nauenue Ilepuonnueckoro 3akona u [lepuoauueckoit
CHCTEMBI XUMHYECKUX 31eMeHToB /1. 1. MeHnaeneeBa
JUTSl pa3BUTHUS HAYKU U IOHUMAHUSI XUMHUYECKOU
KapTHUHBI MUDA.

J. 1. MenneneeB 00 00pa3oBaHUM U TOCYAapCTBEHHON
MOJIUTHUKE.

Jlemoncmpayus

Paznuunsie popmsl [lepuoanueckoil cucTeMsl
xuMHu4eckux aneMenToB /.M. MeHnzaeneena.

TP, T

Crpoenue
BeIIECTBA

KoBanientHas cBsi3b: HenoJisipHas 1 nosisipHast. Monnas
cBs13b. KaTuoHbBI M aHHOHBL. MeTannyeckas CBs3b.
Bonoponnas cBA3b.

Jlemoncmpayus

OOpa3ibl BEMIeCTB U MAaTEPUAIOB C PA3IMYHBIMUA TUTIAMHU
XAMUYECKOW CBS3H.

TP, T

21




XUMHUYECKHE
peakuuu

Xumnueckue peakuuu. [lonsaTue 0 XuMu4ecKou
peakuuu. Tunel xumudeckux peakuii. CKopocTb
peakiuu U GaKTopbl, OT KOTOPBIX OHA 3aBUCHT.
XHUMHYECKUE PEAKLIUHU C BBIICICHUEM TEILIOTHI.

TP, T

Knaccudukanus
HEOPraHU4eCcKu

X COCIUHEHUM U
MX CBOMCTBA

Meramisl 1
HEMETAIIIBI

Knaccudukanus HeopraHmIeCKUX COSIMHEHUA U UX
cBoicTBa. OKCHIbI, KUCIOTHI, OCHOBaHUS, COJIH.
[Tonstue o rugponuse coneil. Cpena BOAHBIX paCTBOPOB
COJIEH: KHCIIas, HEUTpasbHasl, eioyHas. BonopoaHsiil
nokaszaresb pH pactBopa.

Mertannel. O6mue puzndeckrue 1 XUMUIECKUEe CBOWCTBA
METAJIOB.

Hemeramnel. O0mias XxapakTeprcTUKA TIIaBHBIX
MOATPYIII HEMETAIJIOB HA MPUMEPE raJIOr€HOB.
Baxwuelimme coeIMHEHN METAINIOB U HEMETAJIJIOB B
IIPUPOJIE U XO3SIMCTBEHHOM ACATEIBHOCTH YEI0BEKA.
Mertaiutbl U CIJIaBbI Kak XyA0KECTBEHHBIM MaTEpUal.
CoenuHeHus METaIOB KaK COCTaBHAsI YaCTh CPEACTB
M300pa3uTeIBLHOrO UCKYyCCTBA. HemeTamibl u ux
COEMHEHHMS KaK COCTaBHAsl YacCTb CPEJICTB
M300pa3UTEIHLHOTO HCKYCCTBA.

Jlemoncmpayuu

B3anmopeiicTBre MeTamioB ¢ HeMeTauiaMu (IMHKa C
CEpoH, aJIIOMUHUSA C HOJOM), paCTBOpaMHU KUCJIOT U
LIEJI0Y€eH.

['openue MertamioB (LIMHKa, Keie3a, MarHus) B
KHUCIJIOPOJIE.

B3anMopencTere a30THOM U KOHLEHTPUPOBAHHOU
CEpPHOM KHCJIOT ¢ Me/Ibl0. BocCTaHOBHUTENBHBIE CBOMCTBA
METAJIOB.

TP, KP

TP, KP

10

Knaccudukanus
HEOPraHU4eCcKH

X COCIUHEHUM U
MX CBOMCTBA

11

Meramisl 1
HEMETAIIIBI

Knaccudukanus HeopraHMIeCKUX COSTMHCHUA U UX
cBoiicTBa. OKCHIbI, KUCIOTHI, OCHOBaHUS, COJIH.
[Tonstue o rugponuse coneil. Cpena BOAHBIX pacCTBOPOB
COJIEH: KHCIIas, HEUTpasbHasl, 1esioyHas. BonopoaHsiil
nokaszarensb pH pactBopa.

Mertamnel. O6mue puzndeckrue 1 XUMUIECKHE CBOWCTBA
METAJIOB.

Hemeramnel. O0mas xapakTeprcTUKA TITaBHBIX
MOATPYIII HEMETAJJIOB HA MPUMEPE raJIOr€HOB.
Baxwuelimme coeIMHEHN METAINIOB U HEMETAJIJIOB B
IIPUPOJIE U XO3SMCTBEHHOM ACATEIBHOCTH YEI0BEKA.
Mertajutbl U CIJIaBbI KaK XyA0KECTBEHHBIM MaTepUal.
CoenuHeHus METaIOB KaK COCTAaBHAsI YaCTh CPECTB
M300pa3uTeIbHOrO UCKYyCCTBA. Hemeramibl u ux
COEJMHEHHMS KaK COCTaBHAsl YaCTb CPEJICTB
M300pa3UTEIHLHOIO HCKYCCTBA.

Jlemoncmpayuu

B3anmopeiicTBre MeTanioB ¢ HeMeTaulaMu (IMHKa C
CEpoH, aJIIOMUHUSA C HOJOM), paCTBOpaMHU KUCJIOT U
LIETI0YEH.

['openue MeramioB (LIMHKa, Keie3a, MarHus) B
KHUCJIOPOJE.
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B3anMopencTere a30THOM U KOHLEHTPUPOBAHHOU
CEpPHOM KHCJIOT ¢ Me/Ibl0. BocCTaHOBHUTENBHBIE CBOMCTBA
METaJUIOB.

12 | Oprannueckas OcCHOBHBIE TIOJIOKEHUS TEOPUH cTpoeHus opranuueckux | I1P, T
XUMHS coeanHeHuil. MHOroo0Opasue opraHu4eckux
OcHoBHbIE coenuHenuil. [IonaTre nsomepun. YrieBoIopOIsL.

MIOHSITHS [IpenenbpHble U HENPEAEIbHBIE YTIIEBOAOPOALL. Peakius
OpraHU4eCKON nonmmepusanuu. IIpupogHeie HCTOYHUKH

XUMHH U TEOPUS | YIIIEBOAOPOIOB. YTIEBOAOPOIbI KAK OCHOBA

CTpPOCHUS MEKyHApOAHOIO COTPYIHUYECTBA U BAXKHEUILINN
OpPraHUYECKUX UCTOYHUK (hopMupoBanus Oromxera PO.

COCIMHECHUI Kucnoponcoaep:xaiue opraHn4ecKue BEIIECTBA.

13 | YrneBomoponsr | IIpeacraBurenu KUCIOPOACOAEPKAIMX OPTAHUYECKUX I1P, KP
U UX COCIMHECHMI: METWIOBBIN U 3TWIOBBIN CIIUPTHI,

IIPUPOJIHBIE IIIMLEPHH, YKCYCHas KHcaIoTa. JKUpbI Kak CI0XKHbIE
WUCTOYHUKHU 3upBL.

14 | Kucnopozaconep AJIKOTOJIU3M U €r0 OTPAXKEHUE B MPOU3BEICHUSIX I1P, KP
XKalue XYA0KECTBEHHOH JINTepaTypbl U H300pa3UTEIHLHOTO
OpraHUYECKHE HCKYCCTBA.

COCIMHECHUS VYrneBoabl: TIII0K03a, Kpaxmall, LeJUTHII03a.

15 A30TCO JepIKalll A30Tconep>i<amlzle OpPraHM4YCCKHUC COCIAMHCHUSI. AMUHBI, I1P, KP
e aMUHOKHCIIOTHI, Oenku. CTpoeHue u OMoJorudeckas
OpraHUYECKHE GbyHKIMS OEIKOB.

COCTMHCHHS Jlemoncmpayuu
[TonydyeHue 3TUIIEHA U €r0 B3aUMOJICUCTBHUE C
pacTBOpOM IMEepMaHTaHaTa Kalusi, OpOMHOI BOIOH.
KauecTBeHHas peakuys Ha IuUepuH. L{BeTHbIE peakiuu
0enKoB.
[Inactmacce! 1 BostokHa. IlonsTHe 0 IuIacTMaccax u
XMMHMUYECKUX BOJIOKHAX. HaTypasbHble, CHHTETHUECKHE U
HCKYCCTBEHHBIE BOJIOKHA. [[puMeHeHne noianumMepos B
MPUKIIAJHOM U KJIACCUYECKOM M300pa3UTEIIbHOM
HCKYCCTBE.
Pa3nuynble BUABI IUIACTMACC M BOJIOKOH.

BNOJIOI'us
16 | buonorus- JKusas mpuposa kak 00BEKT U3y4eHUs! ONOIOTHH. IP, T
COBOKYITHOCTb MeTob! HccieJOBaHuUS KUBOM MPUPO/IBI B OUOIOTHH.
HayK O )KMBOU Omnpenenenne xKU3HY (C MPUBJICUEHUEM MaTepralla U3
IIPUPOJIE. pas3znenoB GU3NKU
Merons! U XMUMHH). YPOBHU OpraHU3alluy >KU3HHU.
HAy4HOTO Lemoncmpayuu
MIO3HAHUS B VYPOBHU OpraHu3aly KU3HH.
O6uoJIoruu Meroab!l T0O3HAHUS )KUBOU ITPUPOJBL.
17 | Knerka NcTopus nzydenns kiaetku. OCHOBHBIE MOJI0XKEHUS Ip, T

KJIeTOuHOM Teopuu. Kierka — cTpyKTypHO-
(byHKIMOHATBHAS (3NIEMEHTapHAs) €IUHHIIA )KU3HU.
CrpoeHnue knetku. [IpokapuoTsl U 3yKapuOThl —
HU3IIUE U BBICIINE KJIETOUHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpPHbIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
Kinerounoe spo.

@OyHKUMS g1pa: XpaHEHNE, BOCIIPOU3BEACHHUE U
nepeiaya HacJIeICTBeHHOW HH(POPMALUH, PETyIISIUs
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XMMUYECKON aKTUBHOCTHU KJeTkH. CTpyKTypa u
(GYHKIMH XPOMOCOM. AyTOCOMBI U TTOJIOBBIE
XpOMOCOMBI. brosoruueckoe 3Ha4UeHNE XUMHUECKUX
snieMeHTOB. Heopranndeckue BemiecTBa B COCTaBe
KJIeTKH. Posib BOJBI Kak pacTBOPUTENSE 1 OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEN CPElibl OPraHU3MOB. Y TJIEBOJIbI
U Tunuasl B Kietke. CTpykTypa U OHMOJIOTHYecKue
¢yskuuu 6enkoB. CTpoeHHE HYKICOTHAOB U CTPYKTypa
nonuaykieotuaubix neneid JIHK u PHK, ATO.

Bupycsl u 6akrepuodaru. Heknerounoe ctpoeHue,
’KU3HEHHBIN ITUKII U €T0 3aBUCUMOCTB OT KJIETOYHBIX
¢dbopM xu3HU. Bupycel — B0o30ynuTenn nH()EKIIMOHHBIX
3a0osieBaHUl; IOHITHE 00 OHKOBUpYycaX. Bupyc
ummyHoedpunmra yenoseka (BUY). [podunakruka
BUY-undexrmu.

Jlemoncmpayuu

Crpoenue monexyssl 6enka. Ctpoenue monekyisl JTHK.
Crpoenue kietku. CTpoeHHE KIETOK MPOKapUoOT U
sykapuoT. CTpoeHue Bupyca.

18

Opranuszm

Opranusm — enuHoe 1ienoe. MHOrooopasue
OpPraHHU3MOB.

OOMeH BeIeCTBOM U PHEPTHEH ¢ OKPYXKAIOMIeH cpenoit
KaK He00X0/IMMOE yCIIOBHE CYIIECTBOBAHMUS KHUBBIX
CHCTEM.

CrniocoOHOCTh K CAaMOBOCTIPOU3BEICHUIO — OJTHA U3
OCHOBHBIX OCOOEHHOCTEH JKMBBIX OpraHu3MoB. [leneHue
KJIETKH — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOXKECHUS
opranusmoB. becnonioe pasmuoxenue. [lonosoit
IIPOLIECC U NOJIOBOE pa3MHOKEeHHE. OIUI0A0TBOPEHNE,
ero Ouosornyeckoe 3Hauenue. [lonarue 06
WHANBUAYATHHOM (OHTOTEHE3), IMOPHOHATHBHOM
(sMOpuorenes) U MOCTIMOPHUOHATIBHOM PAa3BUTHH.
NuauBuayanbHOE pa3BUTHE YEIOBEKA U €T0 BO3MOYKHBIE
HapymeHus. O01me npeacTaBIeHHs O
HACJIEICTBEHHOCTU ¥ U3MEHYMBOCTH. | eHeTHUecKas
TEPMHUHOJIOTHS U CUMBOJIMKA. 3AKOHOMEPHOCTHU
HacnenoBaHus. HacinenoBanue Npru3HAKoOB y YEIOBEKa.
ITonoBeie xpoMocoMbl. CLIENTIEHHOE C TOJI0OM
HacnenoBanue. HacnencTBeHHble 00JI€3HU YEIOBEKA, UX
NpUYHHBI U ipoduakTuka. CoBpeMEeHHBIE
IIPEJICTaBJIECHMSI O TeHE U reHoMe. I 'eHeTndeckue
3aKOHOMEpPHOCTH U3MeHunBocTU. Kiaccudukanus hpopm
U3MEHUYUBOCTH.

Binsiaue MmyTareHoB Ha opraHusM uenoseka. IIpenmer,
3a/1auM U METOJIbl cenekuuu. ['eneTnueckue
3aKOHOMEpHOCTH cenekunu. Yuenue H. Y. Basuiioa o
LEHTpaxX MHOr000pa3us U MPOUCXOKIACHUS KYJIbTYPHBIX
pacTeHuil. buoTexHoIorNs, €€ JOCTUKECHMUS,
NIEPCIIEKTUBBI Pa3BUTHS.

Jlemoncmpayuu

OOMeH BelecTB U NPEeBpaIleHUs YHEPTUU B KIIETKE.
Jlenenue kineTku (MuTo3, Metio3). CriocoOb1 6€CoI0ro

TP, T
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pazMHOeHHs. OIIOA0TBOPEHNE Yy PACTEHUN U
KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpraHU3Ma.
HacnencrBennsie Oone3nu uenoBeka. Biusaue
QJIKOT0JIM3Ma, HAPKOMAaHUU, KypeHUs Ha
HaclieAcTBeHHOCTh. MyTarun. MoaudukannonHas
M3MEHYMBOCTb. LIeHTpbl MHOTOOOpasus 1
IIPOUCXOXACHUS KYJIbTYPHBIX PACTECHHIA.
HckyccrBennslit otoop. MccnenoBanus B 00macti
OMOTEXHOJIOTHH.

19

Bun

DBOIIIOLIMOHHAS TEOPUS U €€ POJib B POPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.
Bupn, ero kpurepuu. Ilonyisanus kak CTpyKTypHast
€IMHHLIA BUJa U 3BomolH. CUHTeTHYECKas TEOPUsI
spomtonuu (CTD). JIBuKyIIre CUIIbI 3BOJIIOIUH B
cootBercTBUM ¢ CTO.

Pesynbrats! 3Bomonnu. CoxpaHeHre MHOT000pa3us
BUJIOB KaK OCHOBA YCTOHYMBOTO pa3BUTHs OHMOCQEPHI.
IIpynunHbl BBIMUpaHUs BUAOB. bruomornueckuil mporpecc
u Ononoruueckuit perpecc. ' mnore3sl MpoOUCXOKICHUS
KHU3HU. Y CIIO)KHEHUE JKMUBBIX OPraHU3MOB Ha 3eMIIE B
IIPOLIECCE 3BOJIIOLMU. AHTPOIIOT€HE3 U €TI0
3aKOHOMEPHOCTH. J[0Ka3aTeabCTBA POJCTBA YEIOBEKA C
MJIEKONUTAIOIMMU )KMBOTHBIMH. DKOJIOTHYECKUE
(bakTOpBI aHTPOIIOTEHE3a: YCIOKHEHHE MOy IIIUOHHON
CTPYKTYpPBI BUA, U3TOTOBJICHUE OPYAUN TPYAa, IEPEXO
oT

PaCTUTEIBHOIO K CMEIIAHHOMY THUITY IUTaHMSI,
UCIIONb30BaHue OTHsl. [IosABIIEHNE MBICTUTEIBHOU
JEATEIbHOCTH U YICHOPA3EIbHON PEUN.
IIpoucxoxacHUE YETIOBEYECKUX PaC.

Jlemoncmpayuu

Kpurepun Buga. [lonynsanus — CTpyKTypHas €AMHULIA
BUJIA, €IMHUILA 3BOITIOLUH. [[BUKYIIIUE CUITBI SBOJIIOLIMH.
Bo3nukHOBEHHE 1 MHOTO0Opa3ue MpUCIIOCOOICHUN Y
opranusMmoB. Penkue u ucuesaromue BUbL. [[BrKymie
CuIIbl aHTpororeHesa. [Ipoucxoxnenue yeaoBeka u
YEJIOBEUECKUX pac.

TP, T

20

OKOCUCTEMBI

[Ipenmer u 3a1a4M SKOJIOTUH: YUEHUE 00 IKOJIOTUUECKUX
¢akTopax, yueHue o cooOIIecTBaX OpraHu3MOB, YUCHHUE
o 6uocdepe. Dxonoruueckue GpakTopbl, 0COOEHHOCTH HX
BO3ACHUCTBUS. DKOJOTHYECKas XapaKTEPUCTUKA BUA.
[TonsaTue 06 sxomoruveckux cucremax. Llenu nuranus,
Tpoduueckue ypoBHU. broreorenos kak skocucTema.
buocdepa — rinobanpHas sxocucreMa. Yuenue B. 1.
Bepnanackoro o 6uocgepe. Poib KUBBIX OpraHu3MOB B
6uocdepe. buomacca. bruonornyeckuii KpyroBopot (Ha
puUMepe KpyroBopora yriaepoja). OCHOBHbIE
HaIpaBIICHUs BO3ICHCTBHS UeIoBeka Ha Ouocdepy.
Tpancdopmarus ecTeCTBEHHBIX 9KOJIOTMYECKUX CHCTEM.
Oco0eHHOCTH arpodIKOCUCTEM (arpOIIEHO30B).
Jlemoncmpayuu

TP, KP
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Okonornyeckue (GakTopbl U UX BIUSHUE HA OPraHU3MBI.
MC)KBI/II[OBBIG OTHOLICHUA: ITapa3uTU3M, XUIHUYICCTBO,
KOHKYPEHIIHSA, CUMOHNO03. SIpyCHOCTh paCTUTEIBHOTO
coobmiectBa. KpyroBopot yriepona B 6uocdepe.
3anoBeTHUKU M 3aKa3HUKHU Poccun.

Ipumeuanue: I1P- npaxmuuecxas paboma, JIP- nabopamopuas paboma,; T — mecmupogarue,
P — nanucanue pegpepama, ¥ — ycmnwoui onpoc, KP — koumponvuas paboma

2.4.4. CoaepxkaHue caMOCTOSATEJIbHOM PadoThI
He npexycMmoTpeHo

2.4.5. IlepeyeHb Yy4eOHO-METOAMYECKOT0 oOOecleYeHUs AJIsi CAMOCTOAITEJbHON PadoThI

o0y4yaumuxcsi Mo JUCHHUIJINHE
He npexycMmoTpeHo
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3. OBPA30OBATEJIBHBIE TEXHOJIOI'MHU
3.1. O0pa3oBaTeJIbHbIC TEXHOJOTHH IIPH NPOBEACHUH JICKIUI

(OCHOBHBIE ITOHSITHS M 3aKOHBI XUMHH.

3aHATHE, pa300p peuieHus

No Tema Bubl npumeHsemMbIx } Kon-Bo
00pa30oBaTeNbHBIX TEXHOJIOTUH | Yac
1 2 3 4
PU3UKA
1 Bsenenue. Mexanuka NKT-TexHomoruu, 2
2 |OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJUHAMUKH | [TIpoGIIeMHBIE JIEKIIUH, JIEKITHH- 2
3 |OCHOBBI 3NIEKTPOAMHAMUKH BU3yaJM3aluu, 2
4 |KoneGaHus ¥ BOJHBI MyJIbTUMEAUNHBIC NIpe3eHTauuu| 1
5 [9nemMeHTBI KBAaHTOBOW (PH3UKH. 1
XUMUA
6 Beenenne. O0O1as 1 HeopraHuueckasi XuMus 1
OCHOBHBIE NOHATHUS U 3aKOHBI XUMHH.
7 [lepnonnueckuit 3akoH u Ilepuonnueckas cucrema 1
XUMHYeCcKUX 3yneMeHToB [l. 1. MeHaeneera
8 |CtpoeHue BeliecTBa 1
9 Xumuueckue peakuuu HUKT-Texuomoruu, 1
10 Knauccn(bmcaunﬂ HEOpPraHUYECKUX COeAUHEHUN U uX |[IpobnemMHbIe TeKIUH, TEKIIUHU- )
CBOICTBa BU3yaJIU3alH,
11 Meranibl 1 HEMETAJLIbI MyJIbTUMEAUNHBIC IIpE3CHTAN| 2
Oprannyeckast xumusi OCHOBHbIE TIOHATHUS
12 lopranndeckoil XMMHH U TEOPHUS CTPOCHHUS 2
OpraHM4YeCKUX COCIMHEHUMN
13 |YrneBogopoibl ¥ UX NPUPOAHBIE HCTOYHUKHU 2
14 [Kucnopoaocoaep:kaiiue OpraHnyecKie COeIMHEHUs 2
15 |A3zoTcoaepxaniye OpraHuueckue CoeIMHEHUS 2
BNOJIOI'Us
16 b10I0THs — COBOKYITHOCTB HAYK O KUBOM IIPUPOIBL. )
MeTo 1l HAyYHOTO TIO3HAHUS B OMOJIOTUH HUKT-Texuomoruu,
17 Knerka [TpoGnemHbIe JTEKIUY, JTCKIUH- | 2
18 |Opranuszm BU3yaJM3aluu, 2
19 Bun MYJbTUMEIUNHBIE MTPE3EHTALNT 1
20 [9xocucrtemsl 1
Wroro no xkypey| 32
3.2. O0pa3oBaTeJbHbIC TEXHOJOTHH NIPH NPOBEICHNH NPAKTHYECKHUX 3aAHATHH
No Tema Bunbl npumeHsemMbIx } Kon-Bo
00pa30BaTEeNbHBIX TEXHOJIIOTUH | Yac
1 2 3 4
PU3UKA
1 |Beenenue. Mexanuka 4
2 |OcHOBBI MOJIEKYJISIpPHON (PU3UKU M TEPMOJIUHAMHUKH TpanuunoHKoE CeMUHApCKoe 4
3aHATHE, Pa300p peuieHus
3 |OcHOBBI 2IEKTPOAMHAMHUKHI 4
4 |KoneGaHus ¥ BOJHBI sanat 2
5 [9nemMeHThl KBAaHTOBOW (PU3UKH. 2
XUMUA
6 Beenenne. O0O1as 1 HeopraHu4eckasi XuMus TpaguioHHOE cEMUHAPCKOe )
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[lepnonnueckuit 3akoH u Ilepuonnueckas cucrema
XUMHYeCKHUX dyeMeHToB J. 1. MeHaeneera

CtpoeHue BeniecTna

XUMHYECKUE PEAKIIUU

KHaCCI/I(I)I/IKaLII/DI HEOPraHWYECKUX COCAUHEHUN U HX
CBOMCTBA

MeTaisl 1 HeMETaJlIbI

12

Oprannueckast xumusi OCHOBHBIE TOHSITHS
OpraHUYeCKON XUMHUH U TEOPUS CTPOCHUS
OpraHNYeCKUX COCIMHEHUMN

13

YFHGBOHOPOHBI 1 UX OPpUPOAHBIC HCTOYHHUKHU

14

Kucnoponoconepxaiirie OpraHMuecKue CoeIMHEHUsI

15

A30TcoJiepKalllie OPraHuYeCKHe COSIMHEHUS

3aga4

EE N N L \S R SR )

N

N

N

BNOJIOI'Us

16

b10I0THs — COBOKYITHOCTB HAYK O KUBOM IIPUPOIBL.
MeTo1b1 HAyYHOTO IO3HAHUS B OMOJIOTHH

17

Kierka

18

Opranuszm

19

Bun

20

JKOCUCTEMBI

TpaguuOHHOE CEMHUHAPCKOE

3aHATHE, pa300p peuieHus

3aga4

NN B

Hroro o kypcey,
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4. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI TUCIHUITVIMHBI

4.1. MatepuajbHO-TeXHUYecKasi 0a3a, HeoOXxoAuMasi I OCYIIeCTBJICHUSI 00pa30BaTeJIbHOIO
npouecca no JTUCHHUIINHE
Kabuner ecrectBo3nanus, yi. JJumurpona, 200, aya. 406

Criernanu3upoBaHHas MeOesb U CUCTEMBI XpaHEeHHUs (JI0CKa KJIACCHAsA, CTOJI U CTYJI
YUUTENs], CTOJIBI ¥ CTYJIbSl YYeHUYECKHE, IKa(bI U1 XpaHeHUs y4eOHBIX ITOCOOH, CHCTEMBI
XpaHeHus TaOJIHIl U JIaKaTOB);
TEXHUYECKHE CpeicTBa 00yueHHs (pabodyee MECTO YUUTENs: KOMIBIOTEp YUHUTENs, BUACOIPOCKTOD,
sKpaH, juieH3nonHoe I10);
J€MOHCTPAIMOHHbIE Y4eOHO-HATIIAHbIE TOCOOHS (KOMITJIEKTHI CTEHA0B, KOMIUIEKTHI TaOJIuII,
MOPTPETHI BBIJAIOUINXCS YUEHBIX);
3JIEKTPOHHBIE CPEICTBA O0YUCHHUS (KOMIUIEKTHI BUACO(DUIBMOB).

4.2. [lepeyeHb HEOOXOAUMOI0 IPOrPAMMHOI0 0OOeceYeHUst

J Omneparnuonnas cucrema Microsoft Windows 10

J [Taket nporpamm Microsoft Office Professional Plus

J 7-zip GNULesser General Public License (cBoOoaHOE mporpaMMHoOe oOecriedeHue, He
OrpaHUYeHO, 6ECCPOUHO)

J Wntepuer Opaysep Google Chrome (OecruiatTHoe mporpaMMHOe obecriedueHue, He
OrpaHUYeHO, 6ECCPOUHO)

. K-Lite Codec Pack — yHuBepcanbHbIN HA00p KOJIEKOB (KOIUPOBITUKOB-ICKOUPOBIIIKOB)

U YTHWIUT JUIs TOpOCMOTpa M 00paboTkM ayauo- M Buaeodaiino (OecruiaTHOe MPOrpaMMHOE
obecrniedeHne, He OrPaHUICHO, OECCPOUHO)

J WinDjView — nporpamma s npocMmoTpa daiinos B ¢opmare DJV u DjVu (cBobGogHoe
porpaMMHOe obecrieueHue, He OTPaHuYeHO, OECCPOYHO)
o Foxit Reader — mpukmnagHoe mporpaMmHOe oOecredeHue Ui MPOCMOTpa SJIEKTPOHHBIX

nokyMeHTOB B cranmapte PDF (GecruiatHoe mnporpamMmMHOe oOecrieueHue, He OrpaHUyueHo,
0eccpouHo)

5 HEPEYEHb OCHOBHOM U JONOJTHUTEJIbHON YYEBHON
JIATEPATYPBI, HEOBXOJIVUMOM JJIs1 OCBOEHUSA JUCHUILINHBI

5.1. OcHoBHas quUTEpaTypa

1. Caenko, O. E. EcrectBo3znanue [Tekcr] : yuebHOE mocoOue A UCTIONB30BaHUS B
yueOHOM Iporiecce 00pa30BaTeNbHBIX YUPEKICHUH, peanuzytomux nporpammsl CI1O / O. E.
Caenko, T. II. Tpymuna, O. B. ApyTioHsH. - 6-¢ u3na., crep. - Mocksa : KHOPVYC, 2018. - 364 c. :
ui. - (Cpennee mpodeccuonanbHoe oopazoBanue). - bubmmorp.: c¢. 363-364. - ISBN 978-5-406-
06475-7

2. Cmupnosa, M. C. EctecTBO3HaHHE : y4eOHUK U MPAKTHKYM JJISI CPETHETO
npodeccuonanbHoro oopazosanust / M. C. CmupnoBa, M. B. Boponenko, T. M. CmupHoBa. — 2-¢
u3a. — Mocksa : M3narensctBo HOpaiit, 2021. — 330 c. — (IIpodeccronansHoe
obpaszoBanue). — ISBN 978-5-534-09495-4. — Texkcr : anekrponnsiii / DbC KOpait [calT]. —
URL: https://urait.ru/bcode/469539

5.2 lonotHUTE/ILHAS JIUTEPATypa

1. Cmupnosa, M. C. EctectBo3HaHme: reorpadusi, OMOIOTHs, SKOJIOTHS : yueOHOE ocodue
i cpenHero npodeccuonansHoro oopazosanus / M. C. Cmupaosa, T. M. CmupHOBa,
M. B. Boponenko. — Mocksa : M3narensctBo FOpaiit, 2021. — 271 c. — (IIpodeccronansnoe
obpaszoBanue). — ISBN 978-5-534-12798-0. — Texkcr : anekrponnsiii / DbC KOpait [caliT]. —
URL: https://urait.ru/bcode/472936
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obpazosanus / U. B. Pocun, JI. [I. Tomuna, C. H. ConoBseB. — Mocksa : U3narensctBo FOpaiiT,
2020. — 420 c. — (ITpodeccuonanbuoe odpazobanue). — ISBN 978-5-9916-6011-2. — Teker :
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6. METOINYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIUXCSA
1O OCBOEHUMIO JUCIMITJIMHBI

VYyamecst A7 MOJHOLIEGHHOTO OCBOEHHUsI yueOHoro kypca «EctecTBo3HaHME» HOIKHBI
COCTaBJIATh KOHCHEKTHI KaK MPHU MPOCIYIIMBAHUN €T0 TEOPETUYECKOM (JIGKIIMOHHOI) YacTH, Tak U
IIPU MTOJTOTOBKE K MPAKTHUECKUM 3aHATUAM. JKenareiabHO, YTOOBI KOHCHIEKTHI JIGKIIUI U CEMHUHAPOB
3aIUCHIBAIMCH B JIOTHYECKOW IOCIICAOBATEIbHOCTH HM3YUYECHUS Kypca U COACPKAIUCh B OTHOU
TeTpaau. ITo obecrieynT OoJiee MONHYIO MOJATOTOBKY KaK K TEKYIIUM yYeOHBIM 3aHATHUAM, TaK W
CECCUOHHOMY KOHTPOJIIO 3HAHUM.

CamocrostenbHass  pa0oTa  ydammxcs  sABISeTCS — BaxKHemed  ¢opmoit  ydeOHO-
MO3HaBaTeNbHOrO mpouecca. Llenp 3amaHuii Ui caMOCTOATENBHOW pPabOTBI — 3aKpenuTh U
paclIMpuTh 3HAHHS, YMEHMS, HABBIKH, NMPHOOPETCHHBIE B pE3yJIbTaTe M3YUYCHUS TUCLUIUIMHBL,
OBJIA/IETh YMEHHMEM HCIIOJIb30BaTh IOJYYCHHbIE 3HAHUS B NPAKTUUECKOH paboTe; MOIy4UTh
NIEPBUYHBIE HABBIKU NMPO(ECCHOHANBHOM eI TeIbHOCTH.

¢dongamMu 6GMOIMOTEK U CIIPaBOYHO-OMOINOTpaUIeCKUMH N3TAaHUSAMU.

3amaHus A7 CaMOCTOSTENbHOW pabOThl  BBINOJHSIOTCS B NHUCBMEHHOM BHJE BO
BHEayJUTOpHOE BpeMsa. Pabora 1omKHa HOCHUTH TBOPUECKHMH XapakTep, IpH €€ OICHKE
IperoiaBaTeNlb B MEPBYIO OYepeIb OLEHMBAET OOOCHOBAHHOCTH M OPUTMHAIBHOCTH BHIBOJOB. B
MUCHMEHHOW paboTe Mo TeMe 3aJaHus YUallUiics JOJDKEH MOJHO M BCECTOPOHHE PAacCMOTPETh BCe
acTeKTbl TEMbI, YE€TKO C(POPMYIHUPOBATh U APTyMEHTHPOBATH CBOIO IMO3HUIMIO IO HCCIIEAYEMBIM
BOMpocaM. BrIOOp KOHKPETHOTO 33/1aHUs ISl CAMOCTOSTENIbHON PabOThI TPOBOIUT MPETNOAABATENb,
BEAYIINNA NPAaKTUYECKHUE 3aHATHSI B COOTBETCTBUU C NEPEYHEM, YKa3aHHBIM B IUIAHAX MPAKTUYECKUX
3aHATHUH.

Obwue npasuna 6eINOIHEHUs, NUCLMEHHBIX pabom

Ha mnepBoM 3aHATHM CTYICHTHI JOJDKHBI OBITH NPOMH(DOPMUPOBAHBI O HEOOXOIUMOCTH
COOJIIOJICHUST HOPM aKaJeMHUYeCKOM 3TUKM M aBTOPCKUX NpaB B Xojae oOydeHus. B wactHoOCTH,
MPEJOCTABIISAIOTCS CBEICHUS:

- ob1mast nHpopmanus 00 aBTOPCKUX MpaBax;

- IpaBUjIa IUTUPOBAHHUS;

- npaBuia 0pOPMIICHHS CCBIIOK;

Bce nmeronyecs B TEKCTE CHOCKHU TIIATEFHO BBIBEPSIOTCS U CHAOKAIOTCS «aapecammy.

HenomycTrMo BKJIIOUaTh B CBOIO pabOTY BBIIEPKKU U3 pabOT APYTHX aBTOPOB 0€3 yKazaHUs
Ha 9TO, MEPECKa3bIBaATh UYKYIO paboTy OJIM3KO K TEKCTy 0€3 OTCBUIKU K HEH, UCIOJIb30BaTh UYyKHE
uaen 0e3 ykasaHusl NEPBOUCTOYHUKOB (9TO KacaeTcss u MHpopMaiuu, HaiiieHHol B MHTepHeTe).
Bce ciyuan miaruata g0KHBI OBITh HCKITIOUEHBI.

Crucok HCIONb30BaHHON JUTEpaTypbl JOJDKEH BKIIOYATh BCE MCTOYHUKU WH(pOpMAINH,
M3yYeHHbIE M TpopabOTaHHBIE CTYJCHTOM B IIPOLIECCE BBIMOIHEHUS PAaOOThI, W JOIDKEH OBITH
coctaBiieH B coorBerctBuM ¢ ['OCT P. 7.0.5-2008 «bubnuorpapuyeckas ccpuika. OOmue
TpeOOBAHMUS U MIPABHIIAY.

Tpebosanus k nanucanuio pegpepama

Pedepar no manHOMY Kypcy SIBISIETCS OJJHHUM W3 METOJOB OPIaHU3alMM CaMOCTOSITEIbHOM
paboThI.

Tembl pedepaToB SBISIOTCS JOTMOJHUTEIBHBIM MaTEpPHAJIOM Uil HW3y4YeHHs JaHHOMH
JIMCUMIUIMHBL PedepaT orieHnBaeTcst B 01MH 0ail B OI[EHKE UTOTO HK3aMeHa

Pedepar momkeH OBITH MOATOTOBJIEH COTJIACHO TEME, NMPEIJIOKEHHOM IperoiaBaTesieM.
JlonmycKaeTcsi caMOCTOSITEIbHBIN BEIOOpP TeMBI pedepaTa, HO MO COTIIACOBAHUIO C TPETIOaBaTEIEM.

Jns Hanucanusa pedepara CTyJIEHT CaMOCTOSATENFHO MOJAOMpaeT MUCTOYHHKH WH(pOpMalun
1o BbIOpaHHOM Teme (JiuTepaTypa yueOHas, nepuoanueckas u uTepHeT-pecypcsl)

O6mwem pedepara — He meHee 10 crpanun popmara A 4.

Pedepar nomxeH umerb (TUTYJIBHBINA JIUCT, COJAEpXKAHMUE, TEKCT JOJDKEH OBITh pa3OMT Ha
paszensl, COTJIacHO COIEPIKAaHUIO, 3aKIIIOYCHHE, CIIMCOK JIUTEPATyphl HE MEHEE 5 UICTOUHUKOB)
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Ob6cyxaenue TeM pedepaToB MPOBOAUTCS HA T€X MPAKTUYECKUX 3aHATUAX, IO KOTOPBHIM OHU
pacmipenienieHbl. JTo sABIseTcs 00s3aTenbHBIM TpeOoBaHueM. B ciaydae He mpenocTaBiIeHHS
pedepaTa corimacHo yCTaHOBIEHHOMY rpaduky (0€3 yBaKUTEIbHON NMPUYMHBI), ydaluiics o0s3an
MOJrOTOBUTH HOBBIN pedepar.

Nudopmanus mo pedepaTy He nokHa mpeBblmarh 10 MuHyT. BricTymarommii gomkeH
MOJTOTOBUTH KPAaTKUE BBIBOJIBI 10 TeMe pedepaTa /Ui KOHCTIEKTUPOBAHHUSL.

Crnaua pedepara mpernoaaBarento o0s3aTenbHa.

7. OHEHOYHBIE CPEJACTBA IS KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢GoHI2 OLIEHOYHBIX CPEACTB
He mpengycmorpeHo.

7.2  Kpurepuu oueHKH 3HAHHI

KoHTpons M oOIlEeHKa pe3yJbTaTOB OCBOCHHUS Y4YeOHOW IMCLUUIUIMHBI OCYIIECTBIISETCS
IperoiaBaTesieM B Mpoliecce MPOBEACHUS MMPAKTUYECKUX padoT, TECTUPOBAHUS, COOECE0BaHUS IO
pe3yabTaTaM BBITOJHEHHS Ja00paTOPHBIX padoT, a TakKKe PEIICHUs 3a7ad, COCTaBICHHU paboumx
TaOMUI] ¥ TOATOTOBKH COOOLICHMH K YpOKYy. 3HaHMS CTYACHTOB Ha MPAKTUYECKUX 3aHATHUSIX
OLICHUBAIOTCA OTMETKaMH «OTIIUYHOY, «XOPOLIO», «y/I0BJIETBOPUTEIHHOY "
«HEYJIOBJICTBOPUTEIHHOM.

OrneHka 5, «OTIIMYHO» BBICTABISETCS, KOTJa CTYJICHb ITOKa3bIBaeT IITyOOKOE BCECTOPOHHEE
3HaHUE pa3zesa TUCIUIUIHHBI, 0053aTeIbHOM U JOTOIHUTEIBHOM JIUTEPATyphl, apTYMEHTUPOBAHO U
JIOTHYECKU CTPOMHO M3JIaraeT MaTepual, MOXXET NMPUMEHATh 3HAHMSA JJIS aHAIW3a KOHKPETHBIX
CUTYyaLUM.

Orenka 4, «XOpOII0» CTaBUTCS MPH TBEPABIX 3HAHUAX pa3/elia AUCIUILTUHBI, 00s13aTeIbHOM
JUTEPaTyphbl, 3HAKOMCTBE C JOTOJHUTEIBHOW JHUTEPAaTypol, apryMEHTHPOBAHHOM H3JI0KECHUH
MaTepHuaia, yMEHUU IPUMEHHUTD 3HAHUS JUIs aHAJTN3a KOHKPETHBIX CUTYaIHi.

Onenka 3, «yIOBIETBOPHUTEIBHO» CTaBHUTCS, KOTJAa CTYJCHT B OCHOBHOM 3HAeT pas3jei
JTUCLUIUIMHBL, MOXKET MPAaKTUYECKH IPUMEHUTh CBOH 3HAHUSI.

Onenka 2, «HEYJIOBIETBOPHUTEIBHO» CTAaBUTCS, KOIJA CTYACHT HE OCBOMJ OCHOBHOI'O
COJIepKaHuUs TIPeAMETa U CJ1a00 3HACT U3Y4aeMblid pa3/ieN JUCIUIUINHBL

7.3. OneHo4YHbIe CPeACTBA ISl NPOBEACHHUA TeKYIeH aTTeCTAluN

® . Jlnunsie [Tpumeps
opMa [pakTrueckuit
3HaHus YMeHnus KadecTBa OLICHOYHBIX
aTTeCTaIluu OTIBIT (BJIaJICHUE)
oOyuyaronierocst | CpeicCTB
VcTHBIN Kontponb OreHka O11eHKa HaBBEIKOB OreHka KontponbHbie
(MMCBMEHHBI | 3HAHWU TIO YMEHHUS paboThI € CIOCOOHOCTH BOIIPOCHI TI0
1) OmpocC MO | OMPEICICHHBI | Pa3InyaTh JUTEPATYPHBIMU OTIePaTHBHO U TeMaMm
TeMaM M Ipo0JieMaM | KOHKPETHBIE | MCTOYHHUKAMU KaueCTBEHHO MIPUIIAraloTCs
TTOHSITHS OTBEUaTh Ha
MOCTaBJICHHBIC
BOIPOCHI
Pedepatsr Kontponp OreHka O11eHKa HaBBEIKOB OreHka TeMsl
3HaHUH MO YMEHUS paboTHI ¢ cnocoOHOCcTH K | pedeparoB
OTIPEJICIICHHBI | Pa3InyaTh JUTEPATYPHBIMU CaMOCTOSITEIBHO | MPUJIATalOTCs
M IpobJieMaM | KOHKPETHBIE | MCTOYHHUKAMU i pabote u
TTOHSITHS aHau3y
JTUTEPATYPHBIX
HMCTOYHUKOB
[pakTtrueck | Cmbicn OmnuceBate 1 | HaBbixkamu: Onenka Tewmsl pabot
ue TIOHSITUH: OOBSICHATH OIMCaHUA 1 CHOCOOHOCTH MIPUIIAraloTCs
(J1abopaToOpH | €CTECTBEHHOH | €CTECTBEHHOHA | OOBSICHCHUS OTEPATUBHO U
bi¢) pabOTHI | aydyHOE YUHBIE €CTCCTBCHHOHAYYHBIX | KAYE€CTBEHHO
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SIBIICHUE,
TUIIOTE3A,
3aKOH, TEOpus,
BEILICCTBO,
B3aNMOJICHCTB
ne,
ANIEKTPOMArHu
THOE II0JIC,
BOJIHA, (JOTOH,
aToM, aTOMHOE
sapo,
HOHH3UPYIOII
Ve M3ITYYCeHUS,
IUIAHETA,
3BE37a,
raJaKTHKa,
Bcenennas;
JKOJIOTHYECK
M€ aCIEKTHI
HCIOJIB30BaH
ust
YTIEBOAOPOT
HOTO CHIPBSL.
3HaHue
CTPOCHUSA
KJIETOK,
OCHOBHEIX
cIroco0o0B
Pa3MHOKEHUS
OpPTraHU3MOB,
CTaauu
OHTOI'CHE3a
Ha TpuMepe
YyeJI0BeKa,
MIPUYUH,
BBI3BIBAIOIIUX
HapyIICHUS B
pa3BUTHH
OpPTraHU3MOB,
3HaHue
COCTaBa,
CTPOCHHS U
o01IHX
CBOMCTB
BayKHEHIITNX
KJIACCOB
HEOpTraHu4ecC
KUX U
OpPraHUYECKU
X
COCTMHCHHM,
HCKYCCTBCHH
BIX U
CUHTETHYECK
HX
MOJIMMEPOB.
CMBICIT

SIBJIEHUA U
CBOMCTBA TEI:
IIBIDKEHHE
HEOECHBIX TEI
u
WCKYCCTBECHHBI
X CITyTHUKOB
Semm;
CBOMCTBa
rasos,
JKUIKOCTEH U
TBEP/IBIX TEIT;
ANIEKTPOMArHu
THYIO
HHIYKIHUIO,
pacnpoctpaHe
HUE
ANEKTPOMArHu
THBIX BOJIH;
BOJIHOBEIE
CBOMCTBa
CBETA;
W3ITy4YCHHE U
MOTJIOIICHHE
CBETA aTOMOM,;
(otoadekr;
VcranaBinuBa
Tb
3aBHCHMOCTh
CBOMCTB
XUMHYECKUX
BEIIIECTB OT
CTPOCHHUS
aTOMOB
o0Opa3yronmx
150.
XUMHYECKUX
SJIEMEHTOB.
OOBICHATD
3aBHCHMOCTh
CBOMCTB
BEIIIECTB OT
HX COCTaBa U
CTPOCHHUS
KpUCTAJTHYE
CKHUX
PEIIETOK.
OOBIACHATD
XUMHYECKUE
SIBJICHUA,
TTPOUCXOISIIIT
ve B IPUPOJE,
ObITY 1 Ha
MTPOU3BOICTBE
. OnieHnBaThH
BIIMSTHHE
XUMHYECKOTO

SIBJICHUH Y CBOMCTB
TEN: IBWKCHUE
HEOECHBIX TEIT ¥
WCKYCCTBEHHBIX
CITyTHUKOB 3€MJIH;
CBOMCTBA I'a30B,
JKUIKOCTEH 1
TBEP/IBIX TEI;
ANIEKTPOMArHUTHYHO
HHIYKIHIO,
pacnpocTpaHeHue
ANEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE
CBOIICTBA CBETa;
W3ITy4YCHHE U
TMOTJIOIIECHHE CBETA
aTOMOM;
(oroadekr;
VYcranoBieHHs
3aBHCHMOCTH
CBOMCTB
XUMHUECKUX
BCIIECTB OT
CTPOCHHS aTOMOB
00pa3yromux ux
XUMHUECKUX
3JICMCHTOB.
OOBsAcCHEHUS
3aBHCHMOCTH
CBOMCTB BEIIECTB OT
KX COCTaBa U
CTpOCHHUS
KPUCTAILTHYECKUX
pEIIEeTOK.
OOBsAcHEHUS
XUMHYECKUX
SIBJICHUH,
MTPOUCXOSIIUX B
pupoJie, OBITY U HA
MIPOU3BOJICTBE.
OrnenuBaHusg
BIIMSTHHS
XUMHYECKOTO
3arpsI3HCHHUSI
OKpY>KaroIen
Cpe/bl Ha OPraHu3M
YEIIOBEKA U JIPYTHe
YKUBBIC OPT'aHU3MBEI;
aHaJIn3a u
OIICHHUBAHUS
Pa3IMYHBIX TUTIOTE3
MTPOUCX 0K ICHUS
’KM3HHU Ha 3eMIie;
MTPOBEICHUS
OIHUCaHMs 0co0ei
OJHOTO BH[A I10
MOP(}OJIOTHIECKOMY

pemarb
MOCTaBJICHHBIC
Ha
MPaKTUIECKUX U
nabopaToOpHBIX
paboTax 3amauu
"
apryMEeHTHUPOBa
Tb Pe3yJIbTaTHI
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€CTCCTBCHHOH
ay4HBIX
3aKOHOB
KJIACCHYECKOM
MEXaHUKHU,
BCEMHUPHOTO
TATOTEHUS,
COXpaHEHHs
SHEPTUU
WMITyJIbCa U
ANEKTPUYECKO
T 3apsja,
TEPMOTUHAMU
KI/I)
ANIEKTPOMArHu
THOU
HHIYKIIH,
¢doToaddexra;
KOJIMYCCTBECHH
BIX 3aKOHOB
XUMHU
[epuognyeck
M 3aKOH

J. 1. Mennene
eBa

BKJIAJ]
POCCUICKUX U
3apyOeKHBIX
YUYCHBIX,
OKAa3aBILNX
HauOOoJIbIIICe
BIIHSIHHE HA
pasBuTHE
€CTCCTBO3HAH
us

3arpsI3HCHHUS
OKpYyKarouei
CpeIbl Ha
OpraHu3M
YyeJaoBeKa U
IpyTue
JKUBEIE
OpTaHU3MBEI;
aHAIIM3UPOBAT
b H
OIICHUBATh
pa3IuyHbIC
TUIIOTE3bI
MTPOUCXOXKIICH
Ml )KU3HU Ha
3emie;
MTPOBOJIUTH
OIHCAHUE
oco0eif
OJHOTO BUJA
o
Mopdororude
CKOMY
KPUTEPHIO.
OtmyaTh
TUIOTE3BI OT
HayYHBIX
TEOPUIL.
Henatpb
BBIBOJIBI HA
OCHOBE
AKCIIEPUMEHTA
JIBHBIX
JAHHBIX.
[TpusoguTh
TIPUMEPBI,
MOKA3bIBAIOLITH
e, 4To:
HaOMIOAEeHNA U
AKCIICPHUMEHT
SIBIISTEOTCS
OCHOBOM JIIst
BBIIBIDKCHHS
TUIIOTE3 U
TEOpHH,
MO3BOJISIFOT
TIPOBEPUTH
HCTHUHHOCTE
TEOPETUYECKU
X BBIBOJIOB;
€CTEeCTBEHHOHA
Y4Has TCOpHsI
Jlaer
BO3MOKHOCTh
OOBICHATE
W3BECTHBIC
SIBIICHMSI

KPUTEPHIO.
OTIIMYHS THIIOTE3HI
OT HAyYHBIX TCOPHH.
JlenaTe BBIBOABI HA
OCHOBE
AKCIIEPHUMEHTAITEHBIX
JAHHBIX.

[TpusoguTh
TIPUMEPBI,
IIOKAa3bIBAIOILIE, YTO:
HaOJMIOAEHNA U
AKCIIEPHUMEHT
SIBJISIFOTCSI OCHOBOM
JUISL BBLABIDKEHHS
THUIIOTE3 U TCOPHIA,
IIO3BOJISIFOT
MIPOBEPUTH
HCTUHHOCTD
TEOPETUYCCKUX
BBIBOJIOB;
€CTECTBCHHOHAYYHAS
TEOpUs 1aeT
BO3MOKHOCTh
OOBSACHATD
H3BECTHEIE SABJICHUS
TIPUPOJIBI U HAYyYHBIC
(haKTsl,
MPEICKA3bIBATH I
HEU3BECTHBIE
SIBJICHUS
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TIPUPOJIBI U

Hay4JHbIC

(haKTsl,

TpE/ICKa3bIBaT

b elle

HEH3BECTHBIC

SIBIICHHUS

TectupoBan | KoHTpoib Onenka OrneHka HaBBIKOB Onenka Bonpocst
ue 3HaHUH 1O YMEHUS JIOTUYECKOTO CIIOCOOHOCTH HPUIIAraroTCs
ONPE/ICIICHHBI | pa3uyaTh aHaNM3a U CHHTE3a | ONEPaTUBHO U
M rpo0iieMaM | KOHKPETHBIC | TP COMOCTABJICHHH | Ka4eCTBEHHO
TOHSTHUS KOHKPETHBIX OTBEYaTh Ha
TOHSTHI TIOCTaBJICHHBIC
BOITPOCHI

IIpumepHbIe TeCTOBBIE 3aJaHHS:
Pasnea 1. buonorus
1. Ilpoyecc unousudyanbHo2o pazeumus OP2aHusMd - 3mo.
a) OHTOTE€HE3
b) MHUTO3
C) aMUTO3
d) Melo3
2. Tkanvio naszvigarom:
a) KOXHUILy JIyKa
b) TpyNy KIETOK, CXOIHBIX TIO CTPOSHUIO U BBIMOIHSIONIUX OMPEACICHHYI0 (DYHKIINIO
c) MSIKOTbD SITOJIBI
d) CKHOKy apOy3a
3. benku - buonoeuyeckue noiumepsvl, MOHOMEPAMU KOMOPLIX AGNAIOMCA:
a) JKUPBI
b) (bepMeHTHI
c) AMUHOKHUCIIOTHI
d) YTIIEBOIBI
Pasnen 2 @usuka
1. Ilepemewjernue mouku - 5mo
a) JUIMHA TPAeKTOpUU
b) BEKTOP, COCIMHSIOIINI HAYaIbHOE U KOHEYHOE MOJIOKEHUE TOUYKHU
C) JIMHHUS, TIO KOTOPOW JBUKETCS TEIIO
2. PasHomepHoe npamonunetinoe 08UlceHue — dmo
a) JBr>KeHuUe, Ipyu KOTOPOM TEJIO 32 OJHO U TO K€ BPEMS IPOXOJUT OJJUHAKOBOE PACCTOSHHUE,
a ero CKOpPOCTh NOCTOSIHHA U TPACKTOPHS IIPAMast
b) JIBU)KEHUE, IIPU KOTOPOM TPAEKTOPHUSI IPsiMasi, a CKOPOCTh TeJa 32 OJUHAKOBOE BPEMSI

MCHACTCSA OAMHAKOBO

3. 3anuwume d)ODMV]lV 3asucumocmu KOOD@MHCZWIbl oM _8pemenuy 05l CIYHas pASHOMEPHO20
NPAMOAUHECUHO20 08UIICEeHUS.

4. Yckopenue npu npAMOIUHEUHOM OBUNCEHUU MOYKU, eCAU MOOVIb ee CKOPOCHU V8eIU4U8aemcs,
HAanpaeieHo

a) TyJla ke, KyJia U CKOPOCTh
b) MPOTHBOIOJIOKHO CKOPOCTH
c) pPaBHO HYJIIO

Paszgen 3 Xumnus.

1. Kak nasvisaromces ewecmesa 8 cocmag KOmopwulx 6X00Um 08a XUMUYECKUX d1eMeHmd, 0OUH U3
KOMOPbIX KUCIOPOO.

a. Oxkcuasl
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b. Kucnotsr

c. OcHoBaHus

d. Comu

2. Kak nasvigaromes peakyuu, npomexaioujue ¢ gvbloenenuem menia?
a) OHTOAEPMUYECKHUE

b) Me3oaepmuueckue

c) OK30TepMHUYECKHE

d) Merarepmuueckue

3. Mna kaxux opeanuyeckux coedunenull xapakmepha oowas gpopmyia CoH,?
a) AJKaHbI

b) AJKkeHbI

c) AJNkaaueHsl

d) Apens

IIpumepHBIe BONPOCHI VI YCTHOTO ONPOCa (KOHTPOJIbHBIX padoT):

Pasnen 1 buoJiorus

1. Opranndeckue BelIeCTBa PACTUTENBHOMN KIETKH, 10KA3aTENbCTBA UX HAJIMYMSI B PACTCHUH.
2.Buramunsl, pepMEeHTHI 1 TOPMOHBI U UX POJIb B opranusMe. HapyIieHnus nmpu ux HeJJocTaTke u
M30BITKE.

3. IlpokapuoTrudeckre OpraHu3Mbl U UX pOJib B OMOIIEHO3aX.

Pa3nen 2 du3zuka.

1. Yro takoe cuna TpeHus?

2. OT 4ero 3aBUCHUT cujia TPEHUS?

3. Uto Takoe ko3 durueHt tpeHus?

4. Bynet 1 OAMHAKOBBIM KO3(DPHUIIUEHT TPEHUS ISl pa3HbIX TOBEPXHOCTEN?

Pasnen 3 Xumus

1. Yro usyuaer xumus? KakoBo ee 3HaueHue?

2. Yro HaA3BIBACTCI, XUMHUCCKUM DJICMECHTOM?

3. YeM oTnuyaeTcs XMMHUYECKUN JIEMEHT OT BellecTBa?

4. Yro HaszpIBaeTcs, ajorponueii? IlpusBennre npuMepsl.

IIpumepHBIe BONPOCHI VI KOHTPOJISI CAMOCTOSITE/ILHOI padoThI:

1. Metposnorus B npodeccun

2 ®usuka B npodeccun (3HaueHne GU3UKU IPU OCBOCHUH NMPO(HECCHH)

3. IlorpemHocTy n3MepeHuit

4. CkopoCTH B IPUPOJE U TEXHHUKE.

5. lNanuneo 'anuneil — ocHOBATENb TOYHOIO €CTECTBO3HAHUS

6. 3Hauenue oTKpeITUi ["anunes

7. Ucaak HploTOH — co3faTesnb KJIaCCHUeCKOn (PU3NKU

8. Cuiibl B IpUPOJIE U TEXHUKE

9.YapTpa3ByK M €ro UCIOJIb30BaHUE B MEAULIMHE U TEXHUKE

10.PagrioakTHBHBIE U3TYYEHHSI U UX BO3/ICHCTBUE HA KUBBIE OPraHU3MBbI
Ilo xumuu

1. Baxkneline coeAMHEHNS] METAJIJIOB U HEMETAJIJIOB B IPUPOJE U XO3SIIICTBEHHOM J€ATEIbHOCTU
4eJI0BEKa

2. IlpupoaHble HICTOYHUKH YIIIEBOAOPOOB

3. BaxkHeimme coeIMHEHUS] METAJUIOB U HEMETAJIIOB B IIPUPOJIE U XO3IMCTBEHHOM 1€ATEIbHOCTH
4eJI0BEKa

4. Kpucramimdyeckue peleTKy BEIIECTB C Pa3INYHbIMU BUJAMU XUMUYECKON CBA3U

5. Ponp B KIIeTKE HEOPTAHUYECKUX U OPTaHUYECKUX BEILECTB
I1o 6uonocuu

1.Bupycel — Bo30ynuTenu HH()EKINOHHBIX 3a001eBaHUi

2.Bupyc nmmynonedunura uenoseka (BHUY). [Ipodunakruka BUY-undpexnmm
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3. 'eHeTn4eCKUE 3aKOHOMEPHOCTHU CEJIEKIINH

4.Yyenue H.W. BaBunoBa o ieHTpax MHOroo0Opa3usi U MPOUCXOXKACHUS KyIbTYPHBIX PACTCHUN
5.I'unore3sl NPOUCXOKIACHUS KUZHU

6.I'moGanpHbIe U3MEHEHUS B Onocdepe 1Mo BIUSIHUEM IS TEIHOCTH YeJIOBeKa

7.4. OneHo4YHbIe CPeACTB AJs MPOBeIeHUs IPOMEKYTOUYHOM aTTecTANMI
[IpomesxkyTouyHas arrectauus

dopma [IpaxTrueckuit JInanble kauecTBa Tpivepst
3HaHMsA VMmenns OLICHOYHBIX
aTTecTallli OTIBIT (BIAJICTh) oOyuJaromerocs
CpEJIICTB
OKk3aMeH Kountpons OreHka O11eHKa HaBBEIKOB OreHka Bompocsr:
3HAHMS YMEHUS JIOTUYECKOI0 CITOCOOHOCTH MIPUIIAraloTCs
0a30BBIX IIOHUMATh COITOCTaBJICHHS U TPaMOTHO U YETKO
MOJIOKEHUHN | CrieHUaIbHYIO XapaKTEPUCTUKHU u3NaraTh MaTepuail
B o0jacTu TEPMHUHOJIOTHIO | O0OBEKTOB
ecrtecTBO3Ha | OreHKa O11eHKa HaBBEIKOB OreHka 3amaun
HUA YMCHHUS JIOTUYECKOI0 CITOCOOHOCTH MIPUIIAralTCs
pemarb MBIIUICHUS TPU TPaMOTHO U YETKO
THUIIOBBIC pelIeHuu 3a7a4 B H3JIaraTh X0
3aJa4d B o0mactu pelieHus 3a1a4 B
obyacTtu npodeccuoHanbHO | 00macTH
npoecCuoHaN | W JAeSITeTbHOCTH po(hecCUOHATBHO
bHOH H IeATEeIbHOCTH U
JIeSITeIbHOCTH apryMEHTUPOBATH
pe3yabTaThl

7.4.1. IlpuMepHBbIe BONPOCHI sl MPOBeIeHUS MPOMEKYTOUHOM aTTecTaunu (Aud. 3a4er)

1. Mexanundeckoe aBukeHue. MarepuanbpHas Todka. Teno orcuera.

2. Tpaexropus. [1yTs. [lepememienne. CkopocTs.

3. PaBHOyCKOpEHHOE  NPSAMOJIMHEWHOE  JABWKEHHE.  YCKOopeHue.  PaBHO3amensieHHOe
MIPSIMOJIMHEMHOE IBUKEHUE.

4. CBoboaHOe najieHue Ten. Y CKopeHue cBOOOAHOTO MaaeHus. BiusiHue ycKOpeHuit Ha KUBbIS
OpPTraHU3MBI.

S. PaBHOMEpHOE ABMKEHUE 110 OKPYKHOCTH U €ro Xapakrepuctuku. [lepuon.

6. YrnoBas ckopocTh. LIeHTpOCTpEMUTEIIBHOE YCKOPEHUE.

7. OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS. CII0KEHNE CKOPOCTEH.

8. [Tpunumn nuepunu. 3akonsl HeroToHA.

9. JIBrKeHMe Tena 1noja AeiMCTBUEM HECKOIbKUX cHil. CII0KEHHE BEKTOPOB.

10.  HWmnynsc Tena. 3aMKHyTasi cUCTEMa. 3aKOH COXPAHEHUS UMITYJIbCA.

11.  Bpoynosckoe neuxenue. Auddysus. Anddys3us B xxuBoii npupoze.

12. Pa3mepsl u Maccsl MoJieKys 1 aToMoB. [locrostHHast ABoraapo. MneanbHelii ras.

13. Tepmoaunamudeckue napameTpsl. JlaBienue rasa. JlaBinenue armocdepsl.

14.  Temmnepatypa. TepmoauHamuueckas mkasna KenbBuna.

15. TemnepartypHas mkana Ienscuss MeIuIUHCKUN TEPMOMETP.

16.  Bopsnoit map B atmocdepe. AOCOMOTHAasE U OTHOCUTENIbHAs BJIAXKHOCTH BO3Ayxa. Touka
POCBHL.

17. [Tpubopbl Isi OmpeeNieHns BIAKHOCTH BO3Ayxa. | MTHEHWYECKOe 3HAYCHHE BIIAKHOCTH
BO3/yXa.

18. XapakTepruCTUKA JKUJIKOTO COCTOSIHHS BEIIECTBA. BIIMKHUI OPSIAOK.

19.  CwmaumBanue. Kammmnspaocts. KamumnspHble sBiIeHHS B OBITY, NPHPOJE, OpPraHU3ME
4eJI0BEKA.

20.  Kpucrammueckue u amop¢usie Tena. Kpucramnorpadusi.

21.  Ilepuomuueckuii 3akon JI.11. Menneneena

22.  Kpucraqianyeckue peleTku
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23. HonHas xumudeckas CBs3b

24.  KoBajeHTHas NOJIsIpHAsl U HENOJIApHAsk XUMUYECKas CBS3b
25. ArperatHble COCTOSIHHS BEIIECTBA

26.  VYraeromoponbl

27.  Kupxue BemiectBa. Hedtp

28.  Tmepnoe cocTossHKE BenlecTBa. JKuakue KpucTauibl

29. Knaccudukanus HeOpraHMueCKux BEIIEeCTB

30. Teopust XUMHUYECKOT0 CTPOEHHUSI OpraHruecKux coequHennii A.M. bytieposa
31.  Ilomumepsl

32.  CmecH BeLEeCTB, UX COCTaB M CIIOCOOBI pa3ieieHuUs

33.  JlucmepcHble CUCTEMBbI

34. XuMHUYECKHE peaKIMM U UX KIaCCUPHUKAIH

35.  CkopocTh XUMHYECKOH peakuuu

36.  OOpaTuMble XUMUYECKHE PEAKIIMU 1 XUMHUYECKOE PaBHOBECHE
37. OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

38.  XumHuecKHe UCTOUYHUKH TOKa

39.  Dnexrtponus

40.  IIpenenbHble U HENIPEAEIBHBIE YTIEBOIOPOABI

41. I'eneTuka 4yenoBeka

42.  Cucrema KpoBoOOpaleHHs YeaoBeKa

43. BeiaenurenbHas cucTemMa 4eiioBeKa

44, JIpIxaTenpHas cCUCTEMa YeI0BeKa

45.  3peHue U CIyx 4eJIoBeKa

46.  Bopnblii 6anaHc U (YyHKIIMK BOJBI B OPraHU3ME YEIOBEKA

47. Burtamunbl. Bone3nu, 0OycJIOBICHHbIE BHMTAMHHHOM HEJOCTATOYHOCTBIO WM  HX
N30BITOYHOCTHIO

48.  T'opmownsl. Kiaccuduxanms u cBOHCTBa TOPMOHOB

49. @aKTOpHI BIUAIOLINAE HA COCTOSTHUE 310POBbS

50.  HacnexacrBeHHble 3a0051€BaHUS

7.4.2. IlpumepHblIe 3a1a4u VIS NPOBeIeHNs MPOMEKYTOYHOM aTTeCTAlui
1) KakoBa %ecTKOCTb IPYKUHBI, €ClIU I'py3 Maccoil 10 Kr pacTsarusaet npyxuHy Ha 10 cm.
1000H/m
2) Kakoii rpy3 HY>KHO MOJBECUTH K Mpyx)uHe KECTKOCTh0 1000H/M, uT0OBI pacTaHyTh ee
Ha 20 cm.
3) I'py3 maccoii 3 Kr pacTsaruBaeT npyxuny Ha 5 cM. Kakum omkeH ObITh Tpy3, KOTOPBIi
pacTsHET MPYKUHY Ha 8CM.
[Tpumepsl 3a1a4 ¥ BOTIPOCOB K KOHTPOJILHOW pabOTe 10 XUMHUH
1) VkaxuTte, Kakoe BELIECTBO SIBJISETCS OKHCIUTENEM, KAKOE€ BOCCTAHOBUTEIIEM:
Cu + HNO3 = Cu (NO3)2 + NO + H,O omnpeaenute k03()PHUIHEHTHI METOJAOM 3JIEKTPOHHOTO
Oananca
2) VkaxuTe, KaKoe BELECTBO SABJISETCS OKUCINTENEM, KAKOE BOCCTAHOBUTEIIEM:
NH; + Br, = N2> + NH4Br  onpenenure ko3¢ puiimeHTs METOIOM 3JIEKTPOHHOTO OanaHca
3) Hanuimunre ypaBHEHHE IPOTEKAIOLIEN peaKIIMM B MOJIEKYJIIPHOM U MOHHO-MOJIEKYJIIPHOM
Buzie. OObsicHUTE TOYeMy OHa rpoTtekaet? KapOoHat kanus + ruapokcu 6apus
4) Kaxoil TUIl KOBaJIEHTHOH CBSI3U — IOJISIPHAs WM HEMOJIApHAs — B MOJIEKYJIaX CJEIyHOIINX
Bemects? CO», H,O, H,S, ClbO;7, PCls? K aromam, Kakux 3JIEMEHTOB CMELIAIOTCSA OOIIMe
AJIEKTPOHHBIE TIApbl B 3TUX MOJIEKYJax?
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8. JOTIOJIHUTEJIbHOE OBECIIEYEHUE JIMCHHUIIJINHBI

IIpnioxenne 1. KpaTtkuii KOHCIEKT JIEKIMOHHBIX 3aHATHH

Hoepnas u mepmosdepras suepeemuxa

SInepHbIli peakTop — YCTPOMCTBO, B KOTOPOM OCYILECTBIIACTCS YIIpaBisieMas scpHas
LIEMTHAsl pEaKLys, CONPOBOXKAAOIIAACS BBIICICHUEM dHEPruu. [1epBbIil AAEpHBINA PEAKTOP MOCTPOCH
B nekabpe 1942 B CIHA mon pykoBoiactBoM D. @epmu. B EBpone mepBbiii siepHBbI peakTop
nymeH B nekabpe 1946 B Mockse mox pykoBoactBoMm W.B. KypuaroBa. CocTaBHBIMH 4acTAMU
T000T0 SAEPHOTO pPEaKkTopa SBISIIOTCA: aKTHBHAS 30HA C SAACPHBIM TOILIMBOM, OKPYKEHHAS
OTpa)kaTeJeM HEUTPOHOB, TEIJIOHOCUTEINb, CUCTEMA PETYJIHMPOBAHMs LIETTHOM peakluH, 3alluTa,
cucrtema ynpasieHusi. OCHOBHOM XapaKTEPUCTUKOM sIIEPHOTO PEAKTOpa SIBJISIETCS €0 MOIHOCTbD.

Bnuosrcnuti u oanvrut Kocmoc

K rpymnne 6oiplIuX MiaHET OTHOCATCS IUIAHETHI TMTAHTHI M IUIAHETHI 3eMHOM rpymmsl. K
nepBsIM oTHOcAT FOmurep, CatypH, Ypan, Hentyn u IlnmytoH, ko BTOpeiM - Mepkypuii, Benepy,
3emutto 1 Mape.

Mansblie naHeTs! (AcTeponipl) — 3TO KOCMHUYECKHE Tella pa3sMEPOM B COTHH KMJIOMETPOB U
MeHbIle, ABMKymuecs BOKpyr CoiHIIA 1O SJUIMINTHYECKUM OpOHMTaM, pacloJIOKEHHBIM, B
OCHOBHOM, Mexay opoutamu Mapca u FOnurepa. Camble MalleHbKHE acCTEpOUIBI UMEIOT pa3Mep
HECKOJIbKO MeHbIne 1 kM. UuClio MamnbIX MIaHeT OBICTPO pacTeT MpH IMEpexo]e OT KPYIHBIX K
MEJKUM, KOTOPBIE YXKE MOXKHO CUMTATh KPYITHBIMU METEOPUTHBIMH TEJIaMH.

3Be3npl B Hameil [Namaktuke «Mueunslii I1yTe» 00pa3yloT equHYIO 3BE3JHYIO CHCTEMY U
CTPYIIIIMPOBAHbI B CPaBHUTEJIBHO TECHBbIE CKOIUIEHUs. Hambonee sipkue W MacCHBHBIC 3BE3JIbI, a
TakXke OOJBIIMHCTBO TYMaHHOCTEH M Hallla COJHEYHAs CHCTEMa HaXOAATCS BOJIM3H IUIOCKOCTH, HO
OYeHb JaJeKo OT IeHTpa [anaktuku. OHM JABMXKYTCS BOKPYT OOILEro HEHTpa TSHKECTH, KOTOPBIN
o0pasyeTcss OrpOMHBIM CKOILJICHHEM 3Be37 B Aape. BOKpyr Hero m copeplaeTcst ABMKEHHE BCEX
3Be3, B TOM uncie 1 ComHIa.

Xumuueckas cés3b

HoHHas cBA3b — YaCTHBIN CiTydail KOBaJEHTHOMU, KOra 00pa3oBaBIIasiCs AJIEKTPOHHAs mapa
MOJTHOCTBIO MPUHAMICKUT OOJiee 3IEKTPOOTPHUIATEIBHOMY aTOMY, CTAHOBSIIEMYCS AHHOHOM.
OCHOBOI ISl BBIJICJICHUSI STOM CBS3M B OTHCIBHBIA THUI CIY)XUT TO OOCTOSITENBCTBO, YTO
COCJMHEHUSI C TAaKOH CBSI3bI0 MOXXHO OIMCBHIBATH B AJIEKTPOCTATUYECKOM MPUOIMKEHUH, CUMTAs
MOHHYIO CBSI3b OOYCJIOBJICHHOW MPHUTSHKCHUEM TOJOXKHUTEIbHBIX W OTPHULATENBHBIX HOHOB.
B3aumoeicTBuE HOHOB MPOTHBOIIOJIIOXKHOIO 3HAKAa HE 3aBUCUT OT HAIpaBJIEHUS, a KYJIOHOBCKHE
CHJIBI He 00JaJaloT CBOMCTBOM HACBHIIIEHHOCTH. [103TOMY KaXKAblii MOH B MOHHOM COEIUHEHUU
NPUTATHBAET TaKOe YHCIO HMOHOB MPOTHBOIOJOXHOTO 3HaKa, 4ToObl oOpa3oBanach
KpUCTAJIJIMYECKAsl pelleTka MOHHOro Tuma. B MOHHOM KpucTauie HeT MoJekys. Kaxablii moH
OKpY>KEH OIPENEICHHBIM YMCIOM HOHOB IPYroro 3Haka (KOOpAMHALMOHHOE YUCIIO HOHA). oHHbIE
mapbl MOTYT CYIIECTBOBaTb B Ta3000pa3HOM COCTOSHHM B BHUJAE MOJSIPHBIX MOJEKyl1. B
razoo0pastom cocrosauu NaCl umeer aunosbHbii MOMeHT ~3:1072° Ki'M, 4TO COOTBETCTBYET
cmertennio 0,8 3apsiaa snekrpona Ha ey cBsi3u 0,236 uM ot Na k Cl, 1. e. Na®$*C1%%-,

Mertannuueckasl CBSI3b BO3HHMKAET B PE3YyJbTAaTe YaCTUYHOM JEJIOKAIM3aLMU BaJEHTHBIX
3JIEKTPOHOB, KOTOPBIE JIOCTATOYHO CBOOOHO JIBUKYTCS B PEIIETKE METAJIOB, dJIEKTPOCTaTUUYECKU
B3alMOJEICTBYS C IOJIO)KUTEIBHO 3apsKEHHBIMU MOHaMU. CHIIbl CBA3M HE JIOKAJIM30BAaHbI U HE
HampaBJICHbl, a JEJIOKaJIM3HPOBAHHBIE DJEKTPOHBI OOYCIOBIMBAIOT BBICOKYIO TEIJIO- U
AJIEKTPONPOBOIHOCTE. Bomoponnas cBsa3b. Ee oOpazoBaHue 00YyCIOBIEHO TEM, YTO B pe3yJibTaTe
CWJIBHOTO CMEIIEHUS 3JIEKTPOHHOW Mapbl K 3JIEKTPOOTPULIATEIIBHOMY aTOMy aToM BOJOPOAA,
obmanaromuii 3pPEeKTUBHBIM TMOTOKUTEIBHBIM 3aPSI0M, MOXET B3aMMOJEHCTBOBATH C IPYTUM
anektpoorpunarensHbiM atomoM (F, O, N, pexe Cl, Br, S). DHeprus Takoro 31eKTpOCTaTHIECKOTO
B3aumoeiictBus cocrasiser 20-100 kJ[x-Mons . BomopoaHsie CBA3M MOTYT OBITh BHYTPH- M
MEXMOJICKYJIIPHBIMU. BHYTpHMOJIeKynsgpHas BOJOpPOIHAs CBA3b oOOpasyeTcs, Hampumep, B
alleTUJIALIETOHE U COIIPOBOXK/IAETCS 3aMbIKAHUEM LIMKIIA.

I'enemuxa
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['eHeTnka — HaykKa O HACJIEICTBEHHOCTH W HM3MEHYHMBOCTH. Hacieocmeennocms OOBIIHO
OTIPEMIETISAIOT, KaK CIOCOOHOCTh OPTaHM3MOB BOCIPOU3BOJIUTH cebe MOA00HOe, KaK CBOWCTBO
POIUTENBCKUX 0CO0eH TepenaBaTh CBOM TPU3HAKKM U CBOMCTBA MOTOMCTBY. JTHM TEPMUHOM
OTIPEETISIOT TAKXKE CXOJICTBO POJICTBEHHBIX 0CO0EH MEXKIYy COOOiA.

Y. JlapBuH oOTMedYas, 4YTO MOTOMKH, KakK IIPaBWJIO, HE SBISIOTCA TOYHOW KOIHUEH
POIUTENBCKIX ocobeii, TaK Kak Hapsay C HACJICJICTBEHHOCTHIO UM
MIPUCYIIA UBMEHYUBOCHb, KOTOPASI IPOSBISETCS B PA3IMUYUSLX OTIEIHHBIX OPTaHOB, MPU3HAKOB WIIH
CBOWCTB, WJIM KOMILJIEKCA UX y IIOTOMKOB 10 CPAaBHEHUIO C POAUTEIISIMU M POJICTBEHHBIMH OCOOSMHU.

3amadyeil TEHETHKHU SBISIETCS W3Y4YCHHE IMepeladdl HACIEJACTBEHHOCTH OT pOJIUTENCH
noroMkaMm. [IpeeMCTBEHHOCTh MEKIY MOKOJICHUSMH OCYIIECTBIISETCS ITyTEM MOJIOBOTO, OECIIONI0ro
WIA BETeTaTHBHOTO pa3MHOXEHHUsA. lIpu TMOIIOBOM pa3MHOKEHHH BO3HHKHOBEHHE HOBOTO
MOKOJICHUSI TIPOUCXOTUT B PE3yJbTaTe CIUSHUS MATEPUHCKOM M OTI[OBCKOHM TOJOBBIX KIETOK,
MO3TOMY TOTOMKH HECYT MPHU3HAKH 00euX poAuTEeIbcKUX (opM. [ToNOBBIE KIETKU COCTaBISIOT
HUYTOXKHO MAJIyI0 JOJI0 MHOTOKJIETOYHOTO opraHusma. OHU  coaepkaT HACIe0CmBEeHH)IO
uHgopmayuo COBOKYITHOCTh TE€HOB EIWHUI] HACIeACTBEHHOCTH. HacnencrtBeHHas wHopMaius
OTpeeNsAeT YETKHWH IJIaH OHTOreHe3a, B MPOLECCe KOTOPOro pPa3BUBAOTCI W (POPMHUPYIOTCS
cnieun(puvecKue s TaHHOH 0COOM CBOMCTBA U MPU3HAKHU.

M. E. JloGamoB pmaer cruenyromiee omnpeaencHue: «HacneacTBEHHOCTBIO HA3bIBACTCA
CBOWMCTBO OpraHW3MOB OOECIeUrMBaTh MaTEPHATBHYI0 M (PYHKIHOHAIBHYIO IPEEMCTBEHHOCTh
MEXIy TOKOJEHUSMHU, a TaKke OOYCIOBIUBATH CHEIU(PUYECCKHA XapakTep WHIUBUAYATHHOTO
pa3BUTHUS B OTPEJICIICHHBIX YCIOBHIX BHEITHEH CPEIbI».

Hapsimy ¢ TepMHHOM «HACIEACTBEHHOCTHY» B TEHETUKE MPUMEHSIOT TEPMUHBI
«HACJIEIOBAaHUE» W «HACJIeAyeMOCThb». Hacnedoeanuem Ha3bIBAIOT  MPOLECC  MEpeaaydu
HACJICJICTBEHHBIX 3aJ]aTKOB WJIM HACJIEJCTBEHHOW MH(OpMAIUK OT OJHOTO MOKOJIECHUS APYyromy, B
pe3ysbTaTe 4Yero y MOTOMKOB (DOPMHPYIOTCS OMpPEIEICHHBIE MPU3HAKU U CBONCTBA, MPHUCYIIHE
POIUTENBCKUM  0CO0sSIM. TepMHHOM  «HACIEIyeMOCTh» O003HAYarOT JOJ0 TEeHETUYECKOM
M3MEHUYUBOCTH B OO0IICH (DEHOTUIMUYECKOW W3MEHYMBOCTH NMPHU3HAKA B KOHKPETHOW MOIYJISIIIHUA
KUBOTHBIX WJIH PACTCHHIA.

9. OBYYEHHUE CTYAEHTOB-UHBAJIMIOB U CTYJAEHTOB C OT'PAHUYEHHBIMH
BO3MOXKHOCTAMMU 3/10POBbA

[Topsimok oOy4yeHHS WHBIWAOB U CTYJEHTOB C OrPaHMYCHHBIMH BO3MOKHOCTSIMHU
ompenener «llonoxkennem KyO6I'Y 00 oOy4yeHMHM CTYJCHTOB-UHBAJIMIOB M CTYJIEHTOB C
OrpaHUYEHHBIMU BO3MOKHOCTSMU 37I0POBBS».

JUis man ¢ orpaHu4YeHHBIMU BO3MOXKHOCTSAMU 370POBBS MPEAYCMOTPEHBI 00pa3oBaTebHbIC
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 370POBbS TAKHX JIUIL.
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PEIIEH3USA
Ha pabouyro MporpamMmy mo AUCHUIUINHE «ECcTecTBO3ZHAHKE)
cnenuanbHocT 54.02.01 «/{uzaitn (1o oTpacisim)y,
paszpadorannyto B UHCITIO ®T'BOY BO «Ky6I'Y»
npenogasaresiem baseik E.B.

B nmporpamme otpaxxeHsl:

1. lenu u 3agauv OCBOEHHUS JUCHUUIUIUHBI B COOTBETCTBUU C MPUMEPHOU
nporpaMMmoit yuyeOHOW JUCHUIUIMHBI «EcTecTBO3HaHUE» Uil  CHelHalbHOCTEN
cpeaHero mnpodeccuoHaIbHOTO 00pa30BaHUA, OJOOPEHHOM M PEKOMEHIOBAHHOM
denepaibHBIM  TOCYJIAPCTBEHHBIM aBTOHOMHBIM — yupexkJeHueMm «DeaepaibHbIil
MHCTUTYT pa3Butus oodpazoBanus» (OI'AY «DUPO») (mpotokon Ne 3 ot 25 mas
2017r.).

2. CtpyKTypa u coaepKaHue NUCUUTUINHBIL:

VkazaH 00b€M yueOHOW NUCLUMILIMHBI U BUIbl Y4eOHOM paboTHI 10 YacaMm, yKazaHa
dhopma utoroBoit arrectanuu (popma nuddepenunpopannoro 3auéra). Comepxanue
CaMOCTOSITeNIbHOM paboThl MpecTaBieHo hopMoit padboTsl ¢ UHTepHET-pecypcamu.

3. VYuyebHO-MeTOMMUECKOE W HH(OPMALMOHHOE OOECIEUeHUE MPOTPAMMBI
COJIEPKUT T€PEYEHb OCHOBHON JIUTEpPATyphl, JOMOJHUTEIBHOU JUTEPaTypHI,
W3JAaHHOM 3a nociieanue S et u MHTepHeT-pecypehl.

4. MarepuaibHO-TEXHUYECKOE OOECMeUeHue UCIUIUIMHBI CIOCOOCTBYET
MPOBEJICHUIO BCEX BHUJOB Yy4yeOHOM paboThl. YKa3zaH (¢akTUYECKHl KaOWHET C
nepeyHeM 00OpyI0OBaHUSI U TEXHUYECKUX CPEACTB 00yUCHHUS.

5. Pabouas mporpaMma OTJIHWYAETCS JIOTHYHOCTBHIO, IOCIEI0BATEILHOCTHIO,
pazHooOpa3ueM 3aJlaHuil I CaMOCTOSITEIbHON paOOThl M MPAKTUYECKUX 3aHSITHUH.

3aKJIIOYCHHUE:!
Pabouas mporpamma «EcTecTBO3HaHHME)» MOXET OBITH PEKOMEHIOBaHA IS
ucnoas3oBanus B oopazoBatenbHoM mpoiecce MHCITIO ®I'BOY BO «Ky6I'Vy.

PeuensenT [ionko T.I'. npodeccop, aokTop
XHMHYECKHX Hayk, npodeccop kadeapsl
asamTHaeckoit Xumun «Kyol V.
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PELIEH3USA
Ha pabouyro MporpamMmy Mo AUCHUIUINHE «ECcTecTBO3ZHAHKE»
crenranbHOCTh 54.02.01 Jlu3zaiin (Mo oTpacisim)

PabGouass mporpamma mno aucuuriuHe «EcTecTBO3HaHUE» ISl CTYJEHTOB
¢akynpreta UHCIIO ®I'BOY BO «KyOI'Y» cocraBiieHa B COOTBETCTBUHU C
MIPUMEPHOM MpOrpaMmMon OUPO, PEKOMEHIOBAHHOE DenepaibHbIM
roCyJJapCTBEHHBIM aBTOHOMHBIM  yupexjaeHueM «®DenepaqbHOro HWHCTUTYTA
pazButus ooOpazoBanus» (OI'AY «DHUPO») nHa 06aze OCHOBHOIO OOIIETO
oOpa3oBaHUsS C TOJYyYE€HHEM cpeaHero oOmiero oOpaszoBanus. [Iporpamma
COCTaBJieHa B TIOJIHOM COOTBETCTBUM C TPEeOOBAHUSIMU Y4YEOHOTO IUJIaHA IO
crienimaiabHOCTH 54.02.01 Jn3aitH (110 oTpacisam).

PaGouass mporpamma mpeamnoyiaraeT pacupeiesieHue TeM W HU3y4YeHUue
Marepuana 1o pasjaeiaMm. ['paMOTHO CTPYKTypUpOBaHA, W OXBaThIBAET BCE
aKTyallbHbIC HAMPABJICHUS MO AUCIUIIIIMHE HA CETOAHSAIIHUN JIEHb.

Bce pasnensl pabodeit mporpaMMbl B TIOJHONM Mepe OTBEYalOT TpeOOBaHUIM
K pe3yibTaTaM OCBOEHHUS Y4e€OHOW NUCIUIUIMHBI B COOTBETCTBUM C NMPUMEPHOU
nporpammoir  ®MPO, pekomeHnoBaHHOoe @DelepalibHBIM TOCYIapCTBEHHBIM
ABTOHOMHBIM yupexjeHueMm «DeaepalbHOTO UHCTUTYTa Pa3BUTUS 00pa30BaHUS
(OI'AY «®UPOy»). Kaxasiil pazmen mporpaMMbl pacKphIBaeT paccMaTpUBaEMBble
BOIIPOCHI B JIOTHYECKOMN MOCIIEI0BATEILHOCTH, OMPEACIISIEMON 3aKOHOMEPHOCTSIMU
0Oy4eHHUsI CTYIEHTOB.

Jns 3akperuieHus TEOPETUYECKUX 3HaHWM, (QopMUpOBaHHUS TpeOyeMbIX
KOMIETEHIIUM, YMEHUM U HABBIKOB CTYJICHTOB IMPEIyCMaTPUBAIOTCS ayJUTOPHBIC
3aHSATUSA, KakK JIEKIMOHHbIE, TaK U MpakTuyeckue. KoilnuecTBo ayIUTOPHBIX
3aHSTUNA CTYJEHTOB COOTBETCTBYET TPEOOBAHUSAM yUeOHOTO TUIaHa.

KoHTpons # oOIleHKa pe3yJbTaTOB OCBOCHUSI YYEOHOW JUCHUILIMHBI
OCYILIECTBIISIIOTCSI B CTPOTOM COOTBETCTBUU C TPEOOBAHUSMH y4eOHOTrO IJIaHa IO
nucuuiuinae. PazpabotanHbie W mpeasiaraeMble B mporpamme (GOpMbl U METOJIBI,
MO3BOJISIIOT B TMOJHOM MEpE OCYIIECTBISATh KOHTPOJb M OILIEHKY pPE3yJIbTaTOB
oOyueHus (CPOpMHUPOBAHHBIX KOMIIETCHIIMN, OCBOCHHBIX HABHIKOB M YMEHUH,
YCBOEHHBIX 3HAHM).

[lepeueHb pEKOMEHAYEMbIX YUYEOHBIX HW3JAaHUN, HHTEPHET-PECYPCOB,
OCHOBHOHM JIUTEPATYphl BKIIOYAET AaKTyaJbHbIE HCTOYHUKH, K KOTOPBIM Yy
CTYJCHTOB UMEETCsI CBOOOIHBIN JOCTYTI.

JanHast pabouas mporpaMma MOXKET ObITh PEKOMEHAOBaHA Il M3Yy4YEHUs
mucuuiuinebl «EctectBozHanue» Ha gakynbTeTre MTHCIIO ®T'EOY BO «Kyol'V».

Peuen3seHt
Ymuae C.H. npenonasatens XHMHH
o BoICLICH KBaNMDUKAHOHHOI
N —




