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[Tporpamma pa3paborana Ha ocHoBe TpeboBanuii DPI'OC cpempnero obmero oOpa3oBaHwS,
IPEIbSBIAEMBIX K COAEPIKAHUIO M PE3yJIbTaTaM OCBOCHHUs y4yeOHOM MUCHMIUIMHBI «EcTecTBO3HaHUE», B
cooTBeTcTBUH ¢ [IprMepHOl OCHOBHOI 00pa3zoBaTeIbHON MPOrpaMMOM CpeHEro OO0Iero o0pa3oBaHMs
yuebHol nuctuiMHbl «EcTecTBo3HaHMe» Uil NMpOoQEecCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3aLui
KemepoBckoii obnacTu.

VYuebHas nucuuminHa «EctecTBO3HaHME» U3ydyaeTcs ¢ y4eTOM HNpOoQuiIsi — TEXHOJIOTHYECKOTO Ha
0a30BOM / yrITyOJIGHHOM YPOBHE.

[Tporpammy pazpaborana npernojaaBaTens ecrectBo3Hanus LleuoeBa Haranbs BacuibeBHa.
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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma oO1Ie00pa3oBaTeIbHON yu4eOHOUW AMCHHUILTUHBI «EcTecTBO3HAaHWE» IpelHa3HaueHa
JUISL U3YYCHUSI €CTECTBO3HAHMS B MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3AIMSIX, PEATH3YIONIHX
o0pa3oBaTeNbHYI0 MPOrpaMMy CpeIHero oOmero oOpa3oBaHHS B Tpeeliax OCBOCHUS OCHOBHOM
npodeccuoHapbHON oOpazoBarenbHol mporpamMMbl CITO (OITOIT CIIO) Ha 6a3e OCHOBHOTO 0OOIIEro
o0Opa3oBaHMs MPH MOJATOTOBKE KBATU(MUIIMPOBAHHBIX PA00YMX, CIYXKAIIMX, CICIUAIMCTOB CPEIHErO
3BCHA.

Pabouas nmporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obmero oopa3zoBanus (yTB.
npukazoM MuHHucTepcTBa 00pa3oBaHusi 1 Hayku P® ot 28 mroos 2014 r. N 834),

MPEIBSIBISEMBIX K CONCPKAHUIO M PE3YJIbTaTaM OCBOCHUS y4eOHOW MUCHUIUIMHBI «ECTeCTBO3HAHUEY; B
cooTBeTcTBUM ¢ [IprMepHOil OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMOil cpeiHero ooiero oopa3oBaHusl,
0J1I00peHHOM perieHreM GeIepaTbHOr0 Y4eOHO-METOAMYECKOTO 00 IMHEHHS IO 00IIeMy 00pa30BaHUIO
(mpotokon or 28 wutoHsA 2016 1. No2/16-3, B COOTBETCTBHUH C Yy4YEOHBIM IIJIAHOM, YTBEP)KICHHBIM
nupexkropoM ['TIOY KMT 01.07. 2020 r.

Leap mnporpamMmmbl — OCBOGHHE OOYYAIOIIUMUCS COJEPKaHUA Yy4eOHOM  JTUCIUIUIMHBI
«EcTecTBO3HAHME» U JAOCTHKEHUE PE3YJIbTATOB €€ M3Yy4eHHs] B COOTBETCTBUM ¢ TpeboBanusmu OI'OC
cpenHero ooIero oopa3oBaHHMs.

Coneprkanue mporpaMMbl HAITPaBJICHO Ha PEIICHHUE CIACAYIOMINX 3a1a4:

-copMHpPOBaTH OCHOBBI LIEJOCTHOM HAyYHOW KapTUHBI MHUpPA, I[OHUMAHUE B3aUMOCBS3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

-00ecreynTh OBJIAJICHUE 3HAHUSMU O BIMSHUM ECTECTBEHHBIX HAyK Ha OKPYXAIOIIyI0 Ccpeny,
HKOHOMMYECKYI0, TEXHOJOTUYECKYIO, COIMABHYIO M 3THYECKYI0 c(hephl NesSTEILHOCTH YeNOBEKa; O
HamOoJee BAXKHBIX OTKPBITHSIX M JIOCTHDKCHUSX B OOJIACTH E€CTECTBO3HAHHMS, ITOBIHUSBIINX Ha
HBOJIIOLIMIO MPECTABICHUIN ONPUPOJIE;

- chopMHpOBaTh MPEJCTABICHUS O HAYYHOM METOJE TMO3HAHUS TMPHUPOIBI M CPEICTBAX H3yUYEHUS
Merammpa, MaKpoMupa UMHKPOMHUPA;

- COBEpILEHCTBOBATh YMEHHsI aHAIN3UPOBATh, OLICHUBATh, IPOBEPATh HAa JJOCTOBEPHOCTh U 0000IIATH
Hay4YHYI0 HHQOPMAIIHIO, Pe3y/IbTaThl €CTECTBEHHO-HAYUYHbIX HA0JII0/I€HNH, ONIBITOB,UCCIIEJOBAHMIA;
pa3BUTH y 00yyJaromuxcs HaBBIKH y4eOHOH, MIPOEKTHO- HCCIIEIOBATEIIbCKOM,
TBOPYECKONACATENBHOCTH.

O6meoOpa3oBarenbHas  y4deOHas  gucnuiimHa  «EctecTBo3Hanme» — siBisieTcss  ydeOHOM
TUCIUIUTMHON o0s3aTensHoMnpeameTHoit obmactu «EctectBennsle Haykm» PI'OC cpemnero obmiero
obOpazoBanus. B yueonsix mianax [IIICC3 yueOnas mucuurniauHa «EcTecTBOo3HAHME» BXOIUT B COCTaB
y4eOHBIX AMCUUIUIMH MO BBIOOpPY M3 00s3arenbHbIX mpeameTHbsix obsacteir dI'OC cpennero obiero
oOpazoBaHws.

YpoBeHb OCBOEHHUS IUCHMIUIMHBI BO BCeX HpOPHIsAX 0O0IIeobpa3oBaTenbHONl MOATOTOBKH —
0a30BbIi.

KonuyecTBO 4acoB Ha OCBOEHHE MPOrpaMMbl AUCHMIUIMHBL s crnennanbHoctd  38.02.03
OnepanroHHas AesITeNbHOCTD B JIOTUCTHKE cocTaBiseT 174 yaca (uzydaercs 1 ron). M3 Hux 116 yacos -
o0s13aTenbHas ayauTopHast Harpyska (804acoB jekuuu, 36 4acoB — IMpakTHUeCKHe paboThl), 58 yacoB —
BHEay/IUTOpHAsl caMOCTOsITeNIbHAs padoTa.

B nporpamme Teoperndeckue CBEACHHS AONOIHSIOTCA JIEMOHCTPALUSAMM, JAOOpaTOPHBIMH U
MIPaKTUYECKUMH paboTaMH.

ITporpaMMoii mpeayCMOTPEHBI CIIEYIOIINE BUJIbI KOHTPOJIS:

- TEKYIIUHA KOHTPOJIb B JOpME KOHTPOJILHON paboThI, 3a4€Ta 10 pa3jienam MporpaMmBl.

OcBoenue o00pa3oBaTeNbHBIX pPE3YJIbTAaTOB MO aucuuIiUiMHE «EcTecTBO3HaHME» 3aBeplIaeTcs
Mo/IBeJIeHuEM UTOroB B hopme nuddhepeHIpoBaHHOrO 3a4€TaB paMKaxX MPOMEXKYTOUHOM aTTEeCTAallUH.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YYEBHOM JAUCHUILIAHBI

OcBoeHue coaepx aHUsl ydyeOHOW IUCHUIUIMHBI «EcTecTBO3HAHME)» HANpaBIEHO Ha
pa3BUTHE YHUBEPCAIbHBIX YUE€OHBIX JEUCTBUHN, (OPMUPOBAHUE JIMYHOCTHBIX, METANPEAMETHBIX
U TPEIMETHBIX pPE3yJIbTaTOB B COOTBETCTBHHM ¢ TpeboBanusamMu PI'OC cpemnero obiero
00pa3zoBaHMs, a TaKKe OOIIMX KOMIIETEHITMI B cooTBeTCTBHH ¢ TpeboBanusimu ®I'OC cpennero
npodeccnoHanbHOTO 00pa3zoBanus o cnenuanbHocT 38.02.03 OnepanuoHHas e TEIBHOCTH B
JIOTUCTHKE.

OK 1. [ToruMaTh CymiHOCTh U COIMATILHYIO 3HAUMMOCTh CBOEH Oyyiiei npodeccun, MposiBIsATh
K HEW YCTOMYMBBIN UHTEPEC.

OK 4. OcymiecTBisaTh MOUCK, aHATIU3 W OLICHKY WH(OpMaIiu, HEOOXOIUMOM Il TIOCTAHOBKHU U
peneHns mpoecCUOHANBHBIX 3a/1a4, TPOPECCHOHATBHOTO U TMYHOCTHOTO PA3BUTHSI.

OK 5. Hcnonp3oBaTh  MHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJOTUU IS
COBEPILICHCTBOBAHUS MPO(HECCHOHAIBHON A TEITHHOCTH.

OK 6. PaGoTarh B KOJUIEKTHBE U B KOMaHJe, B3aMMO/ICHCTBOBATh C KOJUIETAMHU U COLUAIBHBIMU
apTHEPAMHU.

[Tnaampyemblie pe3yabTaThl OCBOSHUS YICOHOH TUCITUTUTHHEI B OO0mue
cootBercTBHU ¢ PI'OC COO KOMIIETCHIINU
dI'OC CIIO

JInunoctusbie: I1. 7
1.ChopmHupoBaHHOCTH MHUPOBO33pPEHUS, coorserctytomero | OK 1, OK 4
COBPEMEHHOMY Pa3BUTHIO HAYKH;

2.chOPMHUPOBAHHOCTS ~ OCHOB  camopasBuTusi u  camoocrmranns, | OK 1, OK 4, OK'5.
TOTOBHOCTh M  CIIOCOOHOCTH K CaMOCTOSITENIbHOHM, TBOPYECKOH U
OTBETCTBEHHOM JEATEIHHOCTH,

3.HaBI)IKI/I COpr,)IHI/I‘-IeCTBa co CBepCTHI/IKaMI/I, B3pOCJ'II)IMI/I B
0o0pa3oBarenbHON, OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-MCCIIeI0BATENbCKOM, OK 4, OK 6
MPOEKTHOM U IPYTUX BUAAX AEATEIHHOCTH,

4 .HpaBCTBEHHOE CO3HaHWE M I[IOBEJEHHWE Ha OCHOBE YycBoeHHs | OK 4, OK 6.
OllleYeI0BEYECKUX IEHHOCTEHN

5.TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCIE
caM0o00Opa30BaHMUIO, Ha TPOTSHKCHUM BCEW JKU3HU; CO3HaTelbHOE | OK 4, OK 5.
OTHOIICHHE K HEMpPEephIBHOMY OOpA30BaHMIO KaK YCIOBHIO YCIEHIHOM
po¢eCCUOHATBHON U 0OIIECTBEHHOU JIEATETLHOCTH.

6.chopMHPOBAHHOCTH IKOJIOTUYECKOTO MBITIICHUS, TTIOHUMAHUS BIUSHUS
COLIMAJIBHO-DKOHOMUYECKUX IIPOLECCOB Ha cocrosHue mnpupogHo u | OK 4, OK 6.
COLMAIIBHOW ~Cpezbl, NPHOOPETEeHHE OIBbITa 3KOJIOr0-HANPaBICHHON
JESTEIbHOCTH




Mertanpeamernsbie: I1. 8

r YMeHI/Ie CaMOCTOSATCIBHO OHpelleJIHTB el ACATCIBHOCTHU U COCTABJIATH
IJIaHBI JACSTEIBHOCTH; CAMOCTOSITEILHO OCYIIECTBISATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JIEATEILHOCTh; HCIOJb30BaTh BCE BO3MOKHBIE PECYpPCHI
JUUIA JOCTHIKXCHUA IIOCTABJICHHBIX ueneﬁ nu peanmaulm IIJTAHOB
JIeSATEeTLHOCTH; BEIOMPATh YCTCIIHBIC CTPATETUH B PA3JIMYHBIX CUTYAIUX;

- YMEHHE MPOAYKTMBHO OOIIaTbCcs M B3aUMOJEIHCTBOBATH B IIpoliecce
COBMECTHOM JEATENbHOCTH, YYHUTHIBATh MO3UIMHU JPYTUX YYaCTHHKOB
NeATEeTbHOCTH, 3P hEeKTUBHO pa3peniaTh KOH(IUKTHI;

- BIIQJICHUEC HAaBBIKAMHU I[O03HABATENBHOM, Y4eOHO-MCCIEeNOBATEIbCKON U
NPOEKTHOH JeSITeIbHOCTH, HABBIKAMH pa3peleHust IpooieM; cnocoOHOCTh
U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pPELICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [T03HAHUS;

FOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSTENIbHOW HWH(OPMAIMOHHO-
MO3HABATEIILHON  JESITENbHOCTH, BIAQJICHHE HAaBBIKAMH  MOJYYEHHS
HEo0X0uMo HHPOPMAaLINH;

OK 4

OK 6

OK4,0K5

OK 4,0K 5,0K 6

IIpeameTnble (0a30Bblii ypoBenb): I1. 9

— chOpMUPOBAHHOCTh MPEACTABICHUN O IEJIOCTHOW COBPEMEHHOU
€CTECTBEHHO-HAYYHOU KapTUHE MHpA, O MPUPOJIE KaK €IUHOW IIeTIOCTHOMN
CUCTEME, O B3aUMOCBSI3U YEJIOBEKA, IPUPO/IbI U OOIIECTBA; O

- IPOCTPAaHCTBEHHO-BPEMEHHBIX MaciITabax BeeneHHOM;

| — BJIaJIeHHE 3HaHUSAMH O Hauboyiee BaXKHBIX OTKPBITUAX U JOCTH)KEHUSX B
00J1aCTH €CTEeCTBO3HAHMSI, TOBIHUSABIINX HA 3BOJIOLMIO MTPEICTABICHUN

' O IIpUpPOJIe, HA Pa3BUTHE TEXHUKU U TEXHOJOTU;

+ — c(OpMHUPOBAHHOCTh YMEHUSI NMPUMEHSITh €CTECTBEHHOHAYUYHBIE 3HAHUS
JUIsE  OOBSCHEHUS OKpYXKAIOLIUX SBJIECHUH, COXpPaHEHMs] 3JI0pOBbS,
oOecrieyeHns 0€30MACHOCTU KHU3HEIEATENbHOCTH, OEpEeKHOT0 OTHOIICHHUS
K [IPUPOJIE, PALIMOHAIIBLHOTO MPUPOJIOIOIb30BaHUS, A TAKXKE

- BBITIOJTHEHUS POJIM TPAMOTHOTO MOTPEOUTEIS;

 — C(pOpPMUPOBAHHOCTb TMPEJCTABICHUNH O HAYYHOM METOJE I03HaHUs
IPUPOJBI U CPEACTBaX HM3y4EHUsT MeraMupa, MakpoMupa U MHUKPOMHUPA;
BJIaJICHHE IPUEMaMH €CTECTBEHHOHAYYHbBIX HAOII0ACHUH, OMBITOB

- MCCIIeIOBAaHUM M OLIEHKU JOCTOBEPHOCTHU MOJIyYEHHBIX PE3YyJIbTaTOB;

- — BJIaJICHHE MOHSATUITHBIM anmnapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOLIUM
MO3HaBaTh MHUP, Y4acTBOBAaTh B JIUCKYCCHSIX IO €CTECTBEHHOHAYYHBIM
BOIIPOCAM, UCIOIB30BaTh PA3IMYHbIE HCTOYHUKHU HHPOPMALIUU TS

- TIOATOTOBKM COOCTBEHHBIX PabOT, KPUTHYECKH OTHOCHTCS K
coobmenusmMm CMU, coneprkamum HaydHYIOUH(OpPMAIHUIO;

- — c(hOpMUPOBAHHOCTD YMEHUU MIOHMMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOTI'0 3HAaHUA JJIS KaKJI0Tr0 YEJIOBEKA, HE3aBUCUMO OT €T0
npodecCuOHANBbHOM  JEeSITeNbHOCTH, pa3iuyarh (akTbl M OLICHKH,
CPaBHMBATh OLIEHOYHBIE BBIBOJIbI, BUJIETh UX CBA3BC KPUTEPUSIMU

- OLIEHOK U CBSI3b KPUTEPUEB C OMPEICICHHON CUCTEMON IEHHOCTEN

OK 1, OK 4

OK 1, OK 4

OK 4, 0K 6

OK4,0K5

OK 4,0K 6

OK 1, OK 4

OK 6.




COJIEP)KAHUE YYEBHOM JUCIUILINHBI
BBEJEHMUE -24.

Couepma}me H 3HaUYeHHe JUcHUIIUHBI «KEcTecTBO3HAHMeEY.

OcHoBHbIe Hayku O npupone (¢us3mka, XUMHsA, OUOJOTHSA), UX OOIIHOCTH W OTIUYHSL.
EcTtecTBeHHO-HAY4YHBI METOJ MO3HAHUS U €ro COCTaBIIAIOIIME: HAOII0JEHUE, U3MEpPEHHeE,
OKCIEPUMEHT, TUIOTEe3a, MOJENb, Teopus. EAMHCTBO 3aKOHOB HpUpOAbl BO BceneHHOM.
MukpomMup, MakpoMHUp, MeEramMHp, HX MPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPUCTHKU.
CucreMHBIH OAXOJ B €CTECTBO3HAHUHU; IMPHUPOIHBIM OOBEKT Kak cucreMa. EcrecTBeHHO-
HayyHas KapTHHA MHpa (CMBICH TOHSTHUS), €€ SBOMIONMSA. B3auMoCBsS3b MeXAy Hay4YHBIMH
OTKPBITUSIMHU U PA3BUTHEM TEXHHUKH U TEXHOJIOTHH.

3BOJIIOLUSI BCEJIEHHOM — 6u.
Bo3moxknble cueHapum 3BoJonun BeesieHHoi.

DBOJIOIUS XUMUYECKUX 3JIEMEHTOB B KOCMUYECKOM IpocTpaHcTBe. ObpazoBaHue
TUTaHEeTApHBIX cucTteM. Dddekt Jlorepa u o0HapyKeHUE «pa30eraHus» raTakTHK. bobmon
B3pbIB. Te€pMOsIIEpHBII CUHTE3. DBOJIIOUS 3EMIIH

lNanakTrky. TUIbI TalaKTHK.

3axonbl Kemepa, BcemupHoro tsrorenus, Xa60:ma.

3Be3nbl. XapakTepucTuku 3Be37. Co3Be3aus, 30uakaibubie co3Be3aus. Conuue. ConHeuHas
cucreMa u ee raHetsl. Manbie Tena COJIHEUHON CUCTEMBI.

Crtpoenue u n1BuKeHne 3eMJIN.

®durypa u pazmepsl 3emin. [IBukeHne mo opouTe u oceBoe BpaiieHue. [ 'eorpadudeckue mosms
3emn. JIutocdepa. 'mapocdepa. Atmocdepa.

IIpakTuyeckas padora Nel: CiencrBusi ABMKeHMH 3eMJIn.
CamocrosiTeibHas padora:

Coob6menne: «Co3Be3aus ranakTuku Mieunsiit [TyTe»-24
[Ipesentanus: «[lnanerst ConHEUHON CUCTEMBD) -S54
JleMoHCTpALMK

Oddext Jlomnepa Ha 3ByKe U MOBEPXHOCTHBIX BOJHAX.

Mogaens ConHEYHOMN CUCTEMEL.
Cnaitapl: noBepxHOCTH TuiaHeT COJIHEUHOW CHCTEMBI.

TFEO®U3NYECKHUE 11OJIA 3EMJIM -104.

I'paBUTAIIMOHHOE U MATHUTHOE MOJIA 3eMiid. BeanunHbI, XapakTepusywime
MarHMTHOE IoJIe.

JJIeKTPpHYECKOe MO0Je M ero OCHOBHbIe XAPAKTEPUCTHKH. B3aumocBs3b
3JIEKTPUYECKOIr0 U MATHUTHOIO T0Jiei. SIBjIeHue 3J1eKTPOMAarHMTHOM MHIYKIMH.

JJIEKTPOMATrHUTHOEe  MoJie Kak oco0biii  Bua  Marepuu. Illkanaa
3JIEKTPOMATHUTHBIX U3/1y4YE€HHH.

Bausinue AJIEKTPOMATrHUTHOI'O U3JIyIYCHUA Ha /KHUBbBIC OpraHu3mMbl.
HpaKTﬂ‘leCKOC HCIIOJb30BAHHUE 3JICKTPOMAIrHUTHBIX BOJIH: B TCXHUYCCKUX CPCACTBAX

CBs3U, MCAUIIUHC, ITPU U3YYCHHUU CBOMCTB BCIICCTBA.



DJIEKTPOMarHMuTHbIe ABJICHHSA B JKMBBIX OPIraHM3MaXx: JJIEKTPUYCCKUE PUTMBI
CepALla U MO3ra, JIEKTPOXUMUYECKAs IPUPO/Ia HEPBHBIX UMITYJIbCOB.
JleMOHCTpAIMK:
B3anmopnencTere 3apsyKeHHBIX TElL.

BzaumopeiicTBue NTpOBOAHUKOB C TOKAMH U JICMCTBHE MArHUTHOIO I1OJIS1 HA IIPOBOJIHUK C

TOKOM.

IIpakTnyeckas padora Ne2: Briuncienue XapakTepUCTUK MarHUTHOTO TOJIS.
CamocrosiTeibHas padoTa:

CoolOmenue: «BinsHME MarHUTHOIO IIOJISI 3E€MJIM Ha IIOTOJHBIE SIBJICHUS W JKUBBIC
OpraHu3MbD) 24

Coobmenne «PeHTreHOBCKOE U3IydYeHue» 24

[TpesenTanus: «BausiHue 3J€KTPOMAarHUTHOTO U3Iy4EHMSI Ha KUBbIE OPraHU3MBbD» - 54.

KBAHTDI -6u.
BoJsiHoBBIE 1 KOpHYCKY/IsIpHbIe cBoiicTBa cBeTa. 'mnoresa Ilnanka. ®oTOHBI.

Doto3pdext. 3akonbl ¢Goroddpdexkra, MX NpPpaKTHYECKOEe NPUMEHEHHe. YpPaBHEHHeE

DHIITEHHA.

KBanroBanue 3Hepruu. IIpyHuun geiicTBus U MCNOJIb30BaHUe Jla3epa.
JleMOHCTpALMK:

®otoadpext. M3nyuenue nazepa. JInHeiuaTele CIEKTPhI PA3INYHbIX BEILECTB.
IIpakTyeckas padoraNe3: BeruncieHne XapakTepucTuk (porona.
CamocrosiTeibHas padora:

IIpesentanus «lIpuHuMn nelcTBUS U UCIIOJIB30BaHUE Ja3epa» S4.

CTPOEHUE BEIIECTBA U XUMMNUYECKHWE B3AUMOJIEHCTBHUS — 184
ATtoM. Mouiekyna. XuMHU4YeCKHH 3JIEMEHT. AJLUIOTPONHS.
du3nyeckne MoJeJH CTPOEHHUSI AaTOMA M 3aBHCHUMOCTb X CBOICTB OT MOJIOKEHUS B
NepHOIHYECKOI cucTeMe.
IIpocThie H c/I0KHBIE BelleCTBA, HX Ka4eCTBEHHBIH M KOJINYeCTBEeHHbIH COCTaB.

XuMHYeCKHe CBSI3H B BellleCTBE (TI/IHLI XMMHYECKHUX CBA3EH U MEXaHU3M HX o6pa3013aH1/15{:
HOHHAas, KOBAJICHTHAasA- MOJIIpHAA U HCIIOJIAPpHAA, METAJINIMYECKasd, BOOOPOaAHAA. O6p330BaHI/Ie
JaHHBIX TUIOB XMMHYECKOM CBS3HU B MOJICKYJIaX JXKUBbBIX CI/ICTCM).

XuMHYecKHe peakluu, uX kjiaccuukanus (onpeaeaeHue XUMUIECKOTo B3aUMOJIEICTBHS,
3aKOHOMEPHOCTH IIPOTEKAHMS IIPOLIECCOB, XAPAKTEPUCTUKA PEAKIIUN COETMHEHMS, PA3JIOKEHUS,
oOMeHa, 3aMelleH s, TOTMMEPHU3AIH U YCIOBHUH UX ocyiiecTBieHus. [Ipumeps! npoTekanus
JAHHBIX TUIIOB PEAKIIMH B dKUBBIX OpraHU3Max)

CxopocTh NpOTeKAHUS XUMHYECKUX PeaKLMii.

ArperaTHble cOCTOSIHUS BemecTB. Uncrble BemecTsa n cMecH (XapakTepUCTHKaA KUAKOTO,
TBEPJIOTO U Ta3000pa3HOr0 COCTOSIHUS BEIIECTB, SIBIICHUH KOHAECHCAIINN, TEKYUYECTH,
Kpuctau3anu. CBoCTBa )KUIKUX KPUCTAIOB U aMOp(HBIX BemiecTB. [IpuGopsl u
YCTPOKMCTBa ¢ IIU(PPOBON MHIUKAIIMEH Ha KUAKOKPUCTANTNIECKOM dKpaHe. AMop(dHbIe
MaTepHalbl B ObITY M Ha IPOU3BOJICTBE. | OMOTE€HHBIE M T€TEPOr€HHBIE CMECH).



JucnepcHble cucteMbl (OCHOBHBIE XapaKTEPUCTUKU M KJIacCU(UKaLKs, 3HAUCHUE B IPUPOAE U
KU3HH YeJIOBEKa.

KonTponbnas paboTa mo paszueny.

JlabopaTopHbie padoThI:

JL.P.NelllpoBeneHnue peakuuii 3amelieHus (Meiu Kejie30M B paCTBOPE MEHOIO KyIIopoca) U
obmeHa (Maymux ¢ o0pa3oBaHMEM OCajIKa, ra3a WiIu BObI)

JI.P. Ne2BprisiBneHue v 00bSICHEHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT
KaTajJn3aTopa.
JL.P.Ne3IIpuroroBnenue cycneH3nn kapooHarta kaupius B Boje. [lonydeHue amynbcun

MOTOPHOTO Macia
IIpakTnyeckue padboTbi:
I1.P.NedKnaccuukanus npupoaHbIX AUCHEPCHBIX CUCTEM Ha OCHOBE aHAIM3a COCTaBa UX
KOMIIOHEHTOB.
CamocrosiTesibHBIe pa0OThI:
KonctpynpoBanue rpagudeckux cxem 3JeKTPOHHBIX 000J0UeK 3JIEMEHTOB 1, 2 mepro10B 24
CocraButb kpoccBopA « TUIBI XUMHUYECKOU CBSI3U» 24.
CooOmienne «IlapaukoBerii 3p ekt B arMochepe 3emiin U ero BO3MOKHBIE MTOCIIEACTBUS - 24.
CooOuienne «OUnpTpyrome YCTpOHCTBa 151 OYMCTKU BO3AyXa Ha IPOMBIIIICHHBIX
NPEANPUITHUIX TOPOAa» 24.

OCHOBBI CTPOEHUSA U ®DYHKIIMOHUPOBAHMUS )KUBbBIX

CUCTEM -44u.

YpoBHU OpraHU3aLUy KU3HU (OTIpEeeTICHUE MOHATHUS «OKU3HbY», OCHOBHBIE CBOMCTBA
OTKPBITBIX CHCTEM, XapaKTEPUCTUKA YPOBHEW OPraHU3aLUN KU3ZHH.

Knerounas teopust crpoenust opranu3moB (McTopust OTKpBITHS KJIETKH U €€ CTPOCHHUS.
[TepBast kieTouHas TeOpuUsl CTPOCHUS U €€ poib B (POPMHPOBAHUHN HAYYHOTO
MHUPOBO33peHus. OCHOBHBIE MOJIOKEHNUS COBPEMEHHOM KIIETOYHOM TeOpHH)

XUMHUYECKUI cOCTaB KJIeTKU: Heopranmueckue BeiecTBa KJIeTKu. Poib BOJbI B
KJIETKaX JKUBBIX cucTeM. Boga kak pacTBoputess (coaepkaHue BOIbI B KIETKAX
pa3HbIX TKaHeld. XMMHUECKOoe CTpOeHHE BO/bl. B3anMocBs3b GpyHKLMI BOABI C €€
XUMHUYECKUM CTPOEHUEM U (PU3NYECKUMH CBOWCTBAMU — TEILIOMPOBOIHOCTH,
TETIOEMKOCTB ).

Teopus 3EKTPOIUTHYECKON AUcconannu. KucioTel, OCHOBaHUs, COJU Kak
ANIEKTPONUTHL. POk comnell B o0ecnieueHnn KU3HEACITeTbHOCTH KIETOK (OCHOBHBIE
MOJIOKEHUS TEOPUU AIEKTPOTUTHYECKON TUCCOIUALIAN. DIEKTPOIUTHI U
HEAIEKTPOIUTHL. OCOOEHHOCTH AUCCOIUAIINH YJICKTPOIUTOB B KiieTKax. bydepHsie
CBOMCTBA KJIETOK. HepacTBOprMBIE CONM B )KMBOU MPUPOJIE).

Opranuyeckue BemecTBa KIETKH. MOIeKybl ®KU3HU — OEJKU: CTpOeHHE, (DYHKITMH, CBOHCTBA
(6enmku — 6mosornueckue moauMepsl. CTpoeHHE U XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
MOHOMEPOB OENKOBBIX MOJIEKYT. OCOOCHHOCTH CTPYKTYPHON OpraHU3aINH U
dbyHK1IMOHUpOoBaHUs Oenka. CBOMCTBA OENKOBBIX MOJIEKY).

Opranuyeckue BelecTBa KIETKU: HYKJIEMHOBBIE KUCIOThI, AT® (ocoOeHHOCTH
CTPOEHHS HYKJIEMHOBBIX KHCIIOT KaK OMOJIOrHYecKux noiaumepon. CTpoeHue
Hykieotu0B. KommuiementapHocts. JIHK — HocuTens HaciaenCTBEHHOM HHpOpMALIHU.
I'en, renernyeckuii koa. Bunel n pynkunun PHK. O6pa3zoBanue u pacnang ATD).



Kitacchl opranndeckux COeIJMHEHUN BHE KUBBIX CUCTEM (OCHOBHBIE TOMOJIOTHYECKUE
PSABI YIIIEBOJOPOJIOB, CBSI3b MEXK/1Y CTPOCHUEM MOJIEKYJ U CBOMCTBaMH BEIIECTB Ha
IpUMepe NPEeNIbHBIX U HENPEAEIbHbIX yIiIeBoA0po10B. Kucaopoaconepxkaiiue
OpraHUYECKUE COCAUHEHUS).

CuHTETHYECKHUC MOJIMMCPHBIC MAaTCpUajibl U SKOJIOTHMYCCKUC HpO6JICMBI, CBA3aHHBIC C HX
HCIIOJIB30BaHHUEM (HaI/IGOJ'Iee pacipoCTpaHCHHBIC CHUHTCTUYCCKUC ITOJIMMCPHBIC MaTCpUalibl:
MJ1aCTMaccChbl, Kay4yKH, BOJIOKHA, JIaKH, KJICH. Bo3MoxHOCTD IMMOJIY4YCHHA HOBBIX MAaTCpPpUAJIOB C
3aJaHHBIMHU CBOMCTBaMH. COGI[I/IHGHI/IH OBITOBOM XMMHHU U 0€30IacHOe o6pa1ueHHe C HUMMU.
DKOJIOTHYECKUE HpO6JIeMbI, CBA3aHHLIC C MCIIOJIb30BAHNEM HOBBIX MAaTCPUAJIOB.

[IpoGnemsbl parmoHalibHOTO MUTaHUs. buoxuMuueckass OCHOBa HUKOTMHOBOM, aJIKOTOJIbHOW U
HApKOTUYECKON 3aBUCHUMOCTH (cOamaHcupoBaHHOoe mnuraHue. OmacHOCTh JedunuTa
OPraHUYEeCKHX BELIECTB, MUHEPAIBHBIX COJICH, BUTAMUHOB B IHIIE. BkiroueHue
KOMITOHEHTOB QJIKOT0JIs, TA0AYHOTO JIbIMa, HAPKOTHKOB B META0OIU3M)

Ctpoenue u GyHKIIMH OPraHOUIOB 3YKAPHUOTHUYECKON KIIETKHU (KiaccuuKaiys OpraHou10B 1o

MeM6paHHOMy CTPOCHHUIO. Bzaumocss3b CTPOCHHUA OPraHOUA0B C BBIIOJIHACMbBIMHA q)YHKI_[I/IHMI/I.
CXO,I[CTBO CTPOCHUS PACTUTCIIBHBIX U ) KUBOTHBIX KJICTOK — A0KA3aTCJIbCTBO CAMHCTBA
MMPOUCXOKACHUSA PACTUTCIIbHOI'O U JKUBOTHOT'O MI/Ipa)

MeTabon13M — OCHOBa CyIeCTBOBaHMUs Oprann3MoB (OOMEH BEIeCTB U MPEeBpaleHUe
OHEPTUU B KJIETKAX — €IUHCTBO IJIACTUYECKOTO M DHEPTeTHIECKOro ooMeHa. buocunres 6enka
KaK [IpUMep IIaCTUYECKOro ooMeHa. Poiib HyKJI€MHOBBIX KHCIIOT B 3TOM IIpoliecce. DTallbl
sHEpreTudeckoro ooMeHa. CriocoObl MOTydeHUs SHEPTUH Ooprann3MaMu. KBaHTtoBasi sHeprus
B aBTOTPO(HOM IUTAHUH.

EnuncTBO q)HSH‘IeCKI/IX, XUMHYECKHUX U OMOXUMHUYECKUX IpoHeCCOB KUBHCACATCIIBHOCTU
KJICTKH.

JKuznennbrit uki kiaeTkd. Mutotudeckuit iukil (KM3HEHHBIN TUKIT KJIIETKH, MUTOTHYECKUM
IIUKJI, IEPUO]T TOJATOTOBKHU KJIETKU K MUTO3Y, JIEJICHHE KIIETKU — MUTO3, 0COOCHHOCTH
JTAHHOTO CItoco0a JeIeHHMS)

Meiio3 Kak OCHOBa IOJIOBOT'O pa3MHOKEHHs (0COOEHHOCTH JTAHHOTO criocoba aeneHust. Passl
Meio3a U MPOUCXOISAIINE B HUX COObITUS. buonornyeckoe 3HaueHne Melo3a).

Pa3smHOXeHHMe W UHOMBUAYalbHOE pa3BUTHE OpraHu3MoB (Oecronoe U IOJOBOE
pasmMHOkeHHe. OOpa3oBaHUE TOJNIOBBIX KIETOK M OIUIOAOTBOPEHHE. DMOPHOHAIBHBIN 3Tan
oHToreHesa. [TocramOpHoHanbEHOE pa3BUTHE.

3aKOHOMCpHOCTI/I nepcaaun IMPU3HAKOB OT pO,[[I/ITCJleﬁ K TIOTOMCTBY IIpU PaA3MHOKCHHUU
(FeHeTI/IKa KakKk Hayka. HaCHeJICTBeHHOCTI) M W3MCHYMBOCTh — CBOHCTBA BCEX JKHUBBIX
OpTraHHUu3MOB. 3aKOHEI HaCJICJOBAHUS TPU3HAKOB I. MCH,Z[C.HSI).

Buapel M3MeHYMBOCTH OpPraHU3MOB (3aKOHOMEPHOCTH HM3MEHUYMBOCTH. MoaudukanroHHasl,
WM HEHACJIEICTBEHHAas W3MEH4YMBOCTh. HacnencrBeHHas W3MEHYMBOCTb. Myranuu u
MyTareHsl. [ 'eHeTn4ecku 00yciIoBIeHHbIE 3a00JI€BaHUs U BO3MOKHOCTD UX JICUCHHUS.

OCHOBBI CeJeKIIUU PaCTeHUM, KUBOTHBIX, MUKPOOPTaHNU3MOB (0J0MAIIHUBAHUE — HauyaIbHBIN
sTan cenekuuu. LleHTpsl MHOr0OOpa3us U MPOUCXOKICHUS KYIbTYPHBIX pacTeHHil. MeTo bl
COBpeMEHHOM cenekiuu. CeseKuysi MUKpOOPTaHU3MOB).

buorexHonorun M STUYECKHE MNPOOJIEMBbI, CBA3aHHBIE C UX pPa3BUTHEM (OMOTEXHOJIOTHH:
MHUKPOOHOJIOTUYECKUN CUHTE3, KJICTOYHAsl M TeHHas nHxeHnepus. KiionupoBanue. JTuueckue
po0JIeMBbI, CBA3aHHBIE C Pa3BUTHEM OMOTEXHOJIOIMM, OCHOBAHHBIX Ha TEHHOW MH)KEHEPUH).
3auér no paszeny: OCHOBBI CTPOEHUS U (DYHKIIMOHUPOBAHUS KUBBIX CUCTEM.



JdemoHcTpaumnu:

MuxkponpenapaThl KJIETOK paCTeHUH, )KUBOTHBIX, IPUOOB;
IIOJIOBBIX KJIETOK KMBOTHBIX,
¢da3pl MUTO32

Komnekuus niactMace ¥ BOJIOKOH.

JlaGoparopHas padora:

JL.LPNe4ITpuroroBieHue pacTBopa 3aaHHON KOHIIEHTPALUH.

JI.P.Ne5 MccnenoBanue nporecca JeHaTypauuy 0enka KypuHOro siilia noja AeMCTBUEM CIIUPTA,
PacTBOPOB COJIEH TSXKEJIBIX METAJJIOB U HATPEBAHUS.

IIpakTuyeckne padboThbi:
[1.P.Ne5 Pacnio3zHaBanue miacTMacc U BOJIOKOH.
I1.P.Ne6HabmtoieHre KIETOK pacTeHUI U )KUBOTHBIX Ha TOTOBBIX MHKpOIIpErapaTax.

I1.P.Ne7Cxo0/1cTBO 3apoAblIlIel pa3IMuHbIX OpraHu3MoB. BhIsBIeHNE U onMcaHKe TPU3HAKOB
CXOJICTBA 3apOAbIIIEH YEI0BEKA U APYTUX MO3BOHOYHBIX.

I1.P.Ne8 CocTaBieHre mpoCTEHIITNX CXEM MOHO M IMTHOPUTHOTO CKPENTUBAHUN
I1.P.Ne9 BpisiBiieHHE MyTareHOB B OKpPYXalOLIeH cpeie 1 KOCBEHHAs OLIEHKA UX BO3MOKHOTO
BJIMSIHUS HA OPTaHU3MBI.

CamocrosiTesibHasA padora:
HccnenoBanme XUMUYECKOTO COCTABA KOCTHBIX KJIETOK»-34.

COCTaBJ'IeHI/Ie CXEMBbI «HpI/IMeHeHI/Ie BOABI B TEXHUYCCKUX LCIIAX)) - 2‘-1
Coobmenne «Obmactu ucnonb3oBanus tecta JJHKy - 24
M3rotoBUTH HarasAHBIE TOCOOUS MO TOMOJIOTHYECKUM PsiIaM YTIEBOIOPOAOB -S4.

Hp€3€HTaHI/I$I «Bnusane AJIKOT'0JId, HAPKOTUYCCKUX BCUICCTB HA 30POBLEC U
MMPOAOIKUTCIIBHOCTD JKU3HW - 54.

[TpesenTanust «IMOpHOHAIBHOE Pa3BUTHE YEJIOBEKA, KaK IPUMEP OHTOI€HE3a OPraHU3MOBY - S4.

COCTaBUTb POAOCIIOBHYIO — 54,

IBOJIIOIUA OPTAHUYECKOTI'O MUPA - 144.

VYuenne Y. JlapBrHa - 3aBEpIIAIONINI 3Tall B pa3BUTHH SBOIIOIMOHHBIX UAeH (BaKHEHUIITHE
€CTECTBEHHO-HAYYHBIE UJIEW aHTUYHOW IUBHIIN3anK, CpeHUX BEKOB U 31T0XU BO3pokIieHus.
3acnyru ¥ OMMOKY NMPEAIIECTBEHHUKOB TapBUHU3MA B (HOPMUPOBAHUH SBOJIIOIIMOHHBIX HJICH.
OCHOBHBIE TIOJIOKEHUS HBOTIOIMOHHOTO yueHus Y. J[apBuHa 1 COBpEMEHHBIE HBOTIOIIMOHHBIE
MIPEJICTaBICHHUS).

Bbuonorudeckuit mporpecc U perpecc - OCHOBHbBIE HAIIPABJICHUS YBOJIOIMH (IIPOTpecc U perpecc
B aBoronuu. Iyt 6uonornyeckoro nporpecca. COOTHOILIEHHE MTyTEi 9BOIIOLINN).



JIBIOKyIIIME CHITBI 9BONTIOLIMU O0pb0a 3a CyliecTBOBaHHE U ecTeCTBeHHBINH 0TO0p. (IIpnunHel
1 (hopMbI OOpHOEI 3a CYIIECTBOBAaHUE. YYECHHE O €CTECTBEHHOM OTOOpE — MPUUYHHBI, (JOPMBHI,
pe3yJIbTaThl: BOSHUKHOBEHHUE MPUCIIOCOOICHUH OPraHU3MOB K YCIIOBUSM CYILIECTBOBAHUS, UX
OTHOCHTEJIBHBINA XapaKkTep, BUJ000pa30BaHNe, BOSBHUKHOBCHUE HAIBUIOBBIX CHCTEMATHYCCKUX
TaKCOHOB).

Joxka3arenbcta 3Bomonnu (ITaneonTonornyeckue qaHHble - (UIOrEHETHUECKUE PSIbI,
nepexoanbie (POpMBbI; JTaHHBIE CPABHUTEIILHOW aHATOMHUHU U BHELTHEH MOP(OJIOTHH;
OuoreHeTHUYECKUi 3aK0H; Onoreorpauyeckre JaHHble — CBUAETENIBCTBA PA3BUTUS MUpa 110
€CTECTBEHHBIM 3aKOHAM IPUPO/IbI)

['unoTe3bl npoucxokaeHust )Ku3HU U e€ pazputus (I'unoresa nancnepmun. ['unoresa
OMOXMMHUYECKOH 3BOIIIOLUH, €€ IKCIIEPUMEHTAIbHOE MOATBEPXKICHHE). DBOIIOLHS YETIOBEK.
ENMHCTBO NPOMCXO0KIEHUS YEJIOBEUECKUX Pac.

3auéT 1o pasacity ((BBOJ'IIOI_II/IH OpPraHHU4YC€CKOI'0 MHUpa».

JdemMoHcTpaumMu:

I.HGMOHCTpaHI/IOHHHC MOJCIH: ITIOHATUC aHAJIOTHU X I'OMOJIOTHH, BUAbI 3alllUTHBIX OKPACOK,
IMPUMCPLI 3allIUTHBIX HpHCHOCO6J’I€HHﬁ Y )KUBOTHBIX, ITPUMCPBI KOHBCPI'CHIINH.

2. Mynsiku: 3BONIOLHS YEJI0BEKA, YEI0BEYECKHUE PACHL.
3. CnaiinoBble pe3eHTaI1H.

IIpakTyeckue padborTsbI:

I1.P.Ne10 Bopn0a 3a cymecTBoBaHue U aHAU3 €€ GopM.

I1.P.Nel1 BeisiBieHHe afanTanuii K pa3IMuHbIM CpeiaM OOUTAaHUS Y Pa3IUUHBIX OPraHU3MOB.

OPI'AHUM3MbI 1 OKPYKAIOIIASA CPE/IA-64.

OcHoBHBbIE cpeabl o0uTanus. Boga xak cpena oOutanus. CBONCTBA BOBI KaK CPEIbl
oOuTaHus. JKouoruueckrue o01acTu BOAHOU cpeabl. OCOOEHHOCTH OpraHU3MEHHOM Cpeibl
oOutaHus. CUMOMOHTHI U Mapa3uThl. Y CIIOBUS KU3HU OPraHU3MOB B TIOYBE U HA3€MHO-
BO3AYIIHOU Cpele.

CBs3H OPraHu3MoOB B CO001IeCTBE M BJIUSIHAE HA HUX IKOJIOTHYECKHX (PAKTOPOB.
AbuoTtrueckue GpakTopbl Cpeabl — TEMIIEPATypa, CBET, BIAKHOCTh, HOHU3UPYIOIIEe U3TyYeHUE U
HX BJIMSAHHUC HA OPTaHU3MBI. brnornueckue CbaKTOpBI CpCabl. HGHI/I nuTaHus. BzanMooTHoOIIIEHNsS
MEXIy OpraHu3MaMH.

Bunosoe pazHooOpasue 0MOLEHO30B.

JleMoHCTpanum:

HaGmoneane MUKpOOPraHU3MOB 13 BOJJOEMA MO MUKPOCKOIIOM.
IIpakTuyeckas padora:

IL.P. Nel2 HccnemoBanue CBOWCTB M DKOJOTHYECKUX YCIOBHUH OCHOBHBIX Cpell OOWTaHUS
OpraHU3MOB.



IT. P. Ne13 CpaBHUTENBHOE ONIMCAHUE ECTECTBEHHONW U UCKYCCTBEHHOM 3KOCHUCTEM.
CamocTrosiTesibHBIC pa0OThI:

CocTaBuTh cxeMy TpO(QHUUECKUX CBsI3el B OMOIIEHO3aX OOJI0TO, CMEIIAHHBIN Jiec — 24

CBOHMCTBA Y 3AKOHOMEPHOCTH IMMPUPOTHBIX CUCTEM - 6u.

Yuenue o Ouocgepe 1 N3MeHEeHNs B Hell BI3BAHHBIE /1eSITEJILHOCTBIO Ye10BeKAa.
buocdepa, poas yenoBeka B 6nochepe. ['modanbHbIC SKOTOTHYECKHE TPOOIEMBI M ITYyTH UX
pemienus. Konuenuus ycTtoM4nBoro pa3Butus. JIN4Has OTBETCTBEHHOCTh YEJIOBEKA 3a OXPaHy
OKpYKaroIllen Cpeibl.

O0mHOCT, MH(OPMAIMOHHBIX MPOLECCOB B OHOJOIMYECKUX, TEXHUYECKHUX H
conuaabHbIX cucremax. HMudopmanusa. Cucrema 3pUTENbHBIX OPraHoB Kak MpUMEp
UH(POPMALIMOHHON CUCTEMBI, €€ (PU3MUECKUE U XUMUIECKHE COCTABIISIOLIHE.

JBosouMs KAk  BceoOmmMid npuHOuUn. Dusnyeckuid, XUMHUYECKHId,
OMosiorMYecKHii, COUMAJBHBIN YpOoBHH 3BoJronMH. [Iporeccsl camoopraHuzanuu.
OO01ure npeacTaBiIeHUs O CHHEPTETHKE.

JdemMoHcTpaumMu:

Mogenu anmukaiuu: 6uocdepa u 4enoBeK, arpoieHos.

[Tpoueccrl mepexoia ot nmopsaaka k oecnopsaaxy (auddysus, HapyleHue OPUEHTALIMOHHON
YIOPSAIOYCHHOCTH CITUYEK, BHICHIIIAHHBIX U3 KOPOOKa U JIp.).

[Tpoueccrl camoopranuzanuu (siueriku benapa, peakuusa benoycosa — XKaboTuHckoro).

TIOOEPEHIIMPOBAHHBIN 3AUET — 2u.

Paccmorpeno: YrBepxaar:

3acenanue [IMK 3aMm. aupekropa o YP

[Ipotokom Ne ITIOY KMT

M.B. ExumoBa A.P. AHOxuHa

« » 20 1. « » 20 T
TEMATHUYECKUM ILJIAH

yueOnoi nucunmimabl B/1.0 6 EcrectBo3Hanune

HIICC3 2020-2021 yueonsiii rog (rpynna OZ1 20)

CrenanbHOCTh:

38.02.03 — OnepanroHHas 1eATEIbHOCTD B JIOTHCTHKE

HanmMenoBanwue pasznenoB u KOJIMYECTBO HACOB




TEM Makcu- | camocTt | O0sA3arenpHON
MaJIBHO | O- ayIUTOPHOU
u SITETIbH | HAarPy3KHU
Harpy3 | o
BCEr0 | B TOM YHCIE
KU paboThI
1a0.- | KOHT-
MpakK | poibH
T.pa | BIX
6ot | pabot
Paszneal BBeaenue 2 2
Paznen 2. Ipomonust Beeennoi 13 7 6 2
2/2 Bo3moskHbIE ClieHapUH 3BOJTIOIIIHI 4 2 2
Bcenennoi
2/4 CTpoeHue u ABUKEHUE 3eMIIU 7 5 2
2/6 [TPNel: CiencTBusl ABUKEHUMI 2 2 2
3emin.
Pasznen 3 I'eopusnueckne mosst 3emiin 19 9 10 2
3.2 ['paBUTAIIMOHHOE ¥ MAarHUTHOE TOJIs | 4 2 2 2
3emun. BennuuHsel,
XapaKTePU3YIOIINE MarHUTHOE TIOJIC.
[1.P. 2: Boruncnenue xapakTepucTUK
MarHUTHOTO MOJIS.
3.4 DNEKTPUYECKOE TOJIe U €ro 2 2
OCHOBHBIC XapaKTePUCTHKH.
B3anmMoCBS3b 3JIEKTPUYECKOTO U
Mar"guTHOTO TI0JIeH. SIBneHue
ANEKTPOMArHUTHOW WHTYKITHH.
3.6 DNeKTpOMarHuTHOE MOoJe KaK 4 2 2
ocoOb1it Bua marepui. Lllkana
ANEKTPOMATHUTHBIX U3TyYCHHI.
3.8 DNEeKTPOMarHUTHOE U3TYyYeHUE U ero | 1 5 2
BIIUSTHUE HA KUBBIC OPTaHU3MBI.
[IpakTHueckoe NCroIb30BaHNE
ANEKTPOMArHUTHBIX BOJIH.
3.10 DNEKTPOMarHUTHBIE SIBIICHUS B 2 2
KUBBIX OpTaHU3MaXx.
Pasznen 4 KBaHTBI 11 5 6 2




3.2

BonHoBbIe 1 KOPITYCKYISIPHBIE
cBoucTBa cBera. ' mnoresa I1nanka.
DoTOHEI.

I1.P.Ne3: Brruncienue
XapaKTepUCTHK (POTOHA.

3.4

doroaddext. 3akousl hoTordhdexTa,
UX MPAKTUYECKOE IIPUMECHEHUE.
VYpaBHeHue DHIITEHHA.

3.6

KBanToBaHue 3Hepruu.

Pa3gen 5

CrpoeHnue BemecTBa u
XHMHYeCKHe B3auMOJAelCTBUS

26

18

5.2

AtoMm. Monekyna, XuMHAYECKUMA
3JIEMEHT. AJIIOTPOIIHS.

5.4

DuU3NYECKUE MOAEIHN CTPOCHUS
aTroMa M 3aBUCHMOCTDH UX CBOWCTB OT
MOJIOKEHUS B IEPUOIUYECKON
CHCTEME.

5.6

[IpocThie u CI0KHBIE BELIECTBA, UX
KaueCTBEHHBIN U KOJINYECTBEHHBII
COCTaB.

5.8

XHUMHUUYECKHUE CBI3U B BEIIECTBE.

5.10

XHUMUYECKUE PEAKIINU, UX
KJaccuukanus.

JIL.P.NelIlpogeoenue peaxkyuii
3ameuienus ( Meou dcene3zom 6
pacmeope meoHo20 Kynopoca) u
oomena (udywyux c oopazoeanuem
ocaoka, 2a3a uiu 600vt)

5.12

CKOpOCTh MPOTEKAHUSI XUMUYECKUX
peaKuuid.

JLP. 2 Boiagnenue u o6vacHenue
3agucumocmu cKopocmu
XUMUYECKOU peaKyuu om
Kamanuzamopa

5.14

ArperaTHble COCTOSIHUSI BEIIECTB.
HucTele BelecTBa U CMECH
JL.P.Ne3Ilpuzomoenenue cycnenzuu
KapOonama Kanvyus 6 60oe.




szyueuue IMyibcuu MOmMOPHO20
macna

5.16

JlucriepcHbIe CUCTEMBI

11.P.Ne4d Knaccughuxayust npupooHvix
OUCNEPCHBIX CUCTEM HA OCHOBE
AHANU3a COCMABA UX KOMHOHEHMOS.

5.18

KonTponpHas paborta mo pasueny

Pasznea 6

OCHOBBI CTpPOEHHS H
(pyHKIIHOHUPOBAHMS KUBBIX
cucTremM

71

27

44

14

6.2

YpoBHM OpraHu3alyy KU3HU.

6.4

Kiierounas teopus crpoeHus
OpPraHUu3MOB.

6.6

Heoprannueckue BeriecTBa KJIETKH.
Ponb BoaBI B KIIETKaX KUBBIX
cucteM. Bona kak pacTBopUTEIb:
JI. PNedlIpuecomosnenue pacmeopa
3A0AHHOU KOHYEeHmMPayuu.

6.8

Teopus 2IEKTPOIIUTHYECKON
nucconuanuu. Kuciorsl, ocHoBaHuS,
COJIM KakK 3JIEKTpONIUTHI. Ponb conelt
B 00€CIeYeHNH )KU3HEACATEIbHOCTH
KJIETOK.

6.10

Oprannueckue BeniecTBa KJIETKH.
Monekynbl )KU3HU — OCIKH:
cTpoeHue, (QyHKIINH, CBOMCTBA.

JIL.P.Ne5 Hccnedosanue npoyecca
Ooenamypayuu 6eaKa KypuHo2o saiya
noo Oelicmeuem Cnupma, pacmeopos
coJeti mAxicenblX Memanios u
Hazpesamusl.

6.12

Oprannyeckue BeIecTBa KIETKU:
HYKJIEUHOBBIE KUCIOThI, ATO.

6.14

Knaccor OpTaHUYCCKUX COCIUHEHUI
BHEC JXHUBBIX CUCTEM




6.16

CUHTETHYECKHE TIOJMMEPHBIC
MaTepHaJIbl U SKOJIOTHUYCCKHE
MPOOJIEMBI, CBSI3aHHBIC C UX
HCII0JIb30BAHUEM.

II.P.Ne5 Pacnoszuaseanue niacmmacc
U BOJIOKOH.

6.18

[TpoGieMb! parmoHaTBLHOTO MUTAHUS.
buoxumuueckast ocHOBa
HHUKOTHHOBOM, aJIKOTrOJIbHON U
HApKOTHUYECKOU 3aBUCUMOCTH.

6.20

Crtpoenue u GyHKIIMH OPraHOU OB
SYKapUOTHYECKON KIIETKH

11.P.Ne6Habniooenue kiemok
PACmenutl u HCUBOMHBIX HA 20MOBbLIX
MUKPONpenapamax.

6.22

MeTalou3M — OCHOBA
CYIIECTBOBAHHS OPTaHU3MOB (0OMEH
BEIICCTB M SHEPTUH B KJICTKE).

6.24

EI[I/IHCTBO (1)I/ISI/I‘~IGCKI/IX, XUMHUYECCKUX
1 OMOXMMHMYECKHUX MPOIIECCOB
KU3ZHEIEITEIbHOCTU KIIETKH.

6.26

JKU3HEHHBIA UK KIETKH.
MuroTnyeckuii 1IIUKI

6.28

Meiio3 Kak OCHOBA MOJIOBOT'O
Pa3MHOKEHHUS

6.30

Pasmuoxenue u WHAWBUAYAJIbHOC
Pa3BUTHUEC OPIraHHU3MOB.

6.32

11.P.Ne7Cx00cmeo 3apooviietl
PA3IUYHBIX OP2aHU3MO8. Buisignenue
U onucamue npU3HAKo8 cXxo00Cmea
3apooviuell Yeno8exka u Opyeux
NO360HOUHBIX.

6.34

3aKOHOMEPHOCTH Nepeaaun
IIPU3HAKOB OT POJIUTENEH K
IIOTOMCTBY TP Pa3MHOKEHHH.

6.36

11.P.Ne§ Cocmaenenue npocmeuuiux




cxem MOHO U OUSUOPUOHO20
CKpewu8aHuti

6.38

BI/I[[BI HN3MCHYMUBOCTU OPraHnU3MOB.

11.P.Ne9Bvisgnenue mymazenos 8
OKpydfcaroueli cpede U KOCEeHHAs
OYEHKA UX BO3MONCHO20 GIUSHUS HA
opeanu3m

6.40

OCHOBBI CENEKIIMM PaCTEHUH,
’KMBOTHBIX, MUKPOOPTaHU3MOB

6.42

BHOTEXHOIOrUH U AITHYECKHUE
MPOOJIEMEI, CBSI3aHHBIC C X
pa3BHUTHEM.

6.44

3auét no pazgeny

Pasznen 7

JBOJIIOLMS OPTAHMYECKOTr0 MUPa

16

16

7.2

VYyuenue Y.JlapBuHa - 3aBeplIaroninii
3Tal B Pa3BUTHH 3BOJIIOLIMOHHBIX
uaeu

7.4

buonornueckuii mporpecc u perpecc
- OCHOBHBIC HAITPABJICHUA 3BOJIIOLIUA

7.6

JIBYOKyIIIME CUITBI DBOJIONNH 00phOa
3a CYILIECTBOBAHUE U €CTECTBEHHBIN
otbop

7.8

I1.P.Ne10 Bopnba 3a cymiecTBoBaHHE
1 aHanu3 e€ hopM.

7.10

Bo3HukHOBEHUME ajanTanui —
pe3ysbTaT AEUCTBUS €CTECTBEHHOTO
otbopa. I1.P.Nel 1l Buisignenue
aoanmayutl K pa3iudHblM cpeoam
0buUmManus y pasnuyHvlx Op2aHu3Mo8

7.12

['uniore3sl MPOUCXOXKACHUS )KU3HU U
€€ pa3BUTHUS

DBOIOIMS YenoBeKka. EQMHCTBO
MIPOUCXOXKACHUS YETTOBEYECKUX Pac

7.14

JlokazaTenbCcTBa 3BOIIOIMH.




7.16

3a4éT no pazaeny

Pasznea 8

Oprasu3msl 1 OKpy:Kaomas cpeaa

8.2

OCHOBHEBIE CpE€abl oOuTaHus.

I1.P. Nel2 Hccneoosarue ceouicme u
9KOI02UYECKUX YCAOBUL OCHOBHBIX
cpeo 0bumanus OPeaHuU3MOos.

8.4

CBsi31 OPraHU3MOB B COOOIIECTBE U
BJIMSIHUE HA HUX 3KOJIOTHYECKHX
¢bakTopoB

8.6

BunoBoe paznooOpasue OHOIEHO30B.

Il. P. Nel13  CpasHumenvhoe
onucaxue ecmecmeenHoll u
UCKYCCMBEHHOU IKOCUCTEM.

Pa3zgen 9

CBoiicTBa 1 3aKOHOMEPHOCTH
NPHUPOJAHBIX CHCTEM

VYuenue o Ouochepe u M3MEHEHUS B
HeH BBI3BAaHHBIC JACATCIIbHOCTBIO
YeJIOBEKA.

OOuIHOCTh H(OPMAIIMOHHBIX
MPOIIECCOB B OMOJIOTUYECKHX,
TEXHUYECKHUX M COIMATBHBIX
cucremMax

DBOJIOIUS KaK BCEOOLTUI MPUHITUTI.
duznueckuii, XUMHYSCKHUIA,
OMOJIOTMYECKUM, COIUAIIbHEIN
YPOBHHU 3BOJIIOLUU

Hudppepenn

HPOBAHHBIN 32a4€T

Hroro

174

58

116

36

IlepeyeHb NPaKTUYECKUX U JIA0OPATOPHBIX PAdOT MO pa3aenam:

3BOJIIOIIUSI BCEJIEHHON

[IPNel: ITocnenctsust ABMKEHUNA 3€MITH.

I'EO®U3NYECKHUE I1OJIA 3EMJIN.




I1.P. 2: BeruncneHue XxapakTepUCTUK MarHUTHOT'O TIOJIS.

KBAHTbBI

[1.P.Ne3: Beruncienne XxapakTepucTiK (GOTOHA.

CTPOEHME BEHIECTBA U XUMHWYECKHE B3AUMO/JIENHCTBHA.

JL.P.Ne 1IlpoBenenne peakuuii 3aMmerneHusi (MEIU KeJIe30M B pacTBOPE MEIHOTO Kyrmopoca) U
obmeHa (uaymux ¢ 00pa3oBaHHEM 0CaJIKa, ra3a WU BOIbI).

JI.P. 2BbisiBjieHUE M 00bSICHEHHE 3aBUCUMOCTH CKOPOCTH XMMUYECKOI peaKkiuun OT
KaTajau3aTopa

JLP.Ne3IlpuroroBJ/ieHue cycneH3uu KapooHaTa kajabuus B Boje. [losyyenne aMyJibCHu
MOTOPHOI'0 MacJja

[1.P.Ne4Knaccudukaius IpUupoIHBIX AUCIIEPCHBIX CUCTEM Ha OCHOBE aHAIM3a COCTaBa MX
KOMITOHEHTOB.

OCHOBbBI CTPOEHUA U ®PYHKIIMOHUPOBAHMUSA ’KUBBIX CUCTEM.

JL.LPNe4IIpuroToBiieHHE pacTBOpA 3aJaHHOM KOHIICHTPALIUH
JI.P.Ne5 HccnenoBanue mpoiiecca JeHaTypanun 0eska KypuHOro siflia o AecTBUEeM CIUpPTa,
pacTBOPOB COJIEH TSKENIBIX METAIIJIOB M HATPEBAHMUSL.

I1.P.Ne5 Pacrio3HaBaHMe I1acTMAacC U BOJOKOH.
I1.P.Ne6HabmtoieHue KIeTOK pacTeHUH U )KUBOTHBIX Ha TOTOBBIX MUKpOIIpenapaTax

I1.P.Ne7 BeisiBIIeHHE U ONIMCAHUE TIPU3HAKOB CXO/JCTBA 3apOABILIEH YEIOBEKA U APYTUX
ITO3BOHOYHBIX.

I1.P.Ne§ CocrtaBiieHue NpoCTEUIINX CXEM MOHO U AUTUOPUHOTO CKpEIBaHUI
I1.P.Ne9BbIsiBiIeHHE MYTareHOB B OKpY)Kalolllel cpele M KOCBEHHas OIIEHKa MX BO3MOXKHOTO
BIIMSIHUSI HA OPTaHU3M.

IBOJIOIUA OPTAHUYECKOI'O MUPA.

I1.P.Ne10 Boprba 3a cymectBoBanue u aHam3 e€ GopM.
[1.P.Nel1 BrisiBieHHe afantanuii K pa3IMuHbIM CpelaM OOUTaHUS y Pa3IMYHBIX OPTaHU3MOB

OPI'AHU3MbI U OKPYXKAIOIIAS CPEJA.

I1.P. Nel2 HccnenoBanue CBOHCTB M HKOJIOTHUECKUX YCIOBUH OCHOBHBIX Cpell OOMTaHUS
OpraHU3MOB.
IT. P. Ne13 CpaBHUTEIBHOE ONMCAHNUE ECTECTBEHHON U HCKYCCTBEHHONW YKOCUCTEM.

TABJIMIIA BCP

HanmenoBanue CaMOCTOSAITEIbHAS OT14éT 0 pabote
NMPOrpaMMbl U TeM YPOKa BHeayIuTOpHas padoTa




3BOJIIOLMS
BCEJEHHOM

BosmoxHbIe crieHapuu
sBoJrronnu BeenenHon

Coolmenne  «co3pe3nus
rajgakTuku Miueunsiid [1yTs
24.

I[IucbMEHHOE BBINOJIHEHUE
coo01eHus

CrpoeHue U IBIKEHUE
3emun.

BCP - co3nanue npeseHTanuu
«IInanets! CoHeyHoOn
CHUCTEMBI»-51

HpeI[’I)HBJ'ICHI/IC Ha 3JICKTPOHHOM
HOCHUTCIIC

I'EO®PU3NYECKUE
IHOJIsA 3BEMJIM.

I'paBuTaLIIOHHOE U
MAarHUTHOE MOJIsT 3eMJIH.
Benuuunsi,
XapaKTepPHU3YIOIIIe
MarHUTHOE TT0JIC.

BCP- coobiienne «Binusinue
MarHUTHOTO MOJIsT 3eMIN Ha

IIOT'OAHBIC ABJICHUS U KUBBIC
OpraHu3MbD» - 24

[TuceMeHHOE BBITOJIHEHUE
COOOIIIEHUS

DNeKTpOMarHUTHOE MoJje Kak
0cOoOBIii BU/I MaTEpHU.
[Ixana 371eKTpOMarHUTHBIX
U3JIy4ECHHH.

BCP- coob1ienue
«PEHTreHOBCKOE U3TyIECHUEH
24.

ITuceMEHHOE BBITIOJIHEHUE
COOOIIEHNS

DNeKTPOMarHuTHOE
W3Iy4YeHHE U €TO BIMSHUE Ha
JKUBBIE OpTaHU3MBI.
IIpakTrHueckoe
UCTIOJIb30BaHMe
AJIEKTPOMArHUTHBIX BOJTH.

BCP - IIpesenranus «BnusHue
3JIEKTPOMArHUTHBIX BOJIH Ha
JKUBBIE OPraHU3MBD» - 54

HpeﬂLHBHCHI/IC Ha 3JICKTPOHHOM
HOCHTCIIC

KBAHTBI.

KBanToBanue SHEPruu.

BCP- Ilpesentanns «lIpuanun
JEUCTBHS U UCITOJIL30BaHNE
nazepan-S4.

Hpe,Z[LSIBJ'IeHI/Ie Ha 3JICKTPOHHOM
HOCHTCIIC

CTPOEHUE BEIIECTBA
U XUMHUYECKHUE
B3AUMOJIEVICTBUSI.

Duznueckre MoAeu
CTPOEHHUS aToMa U
3aBUCHUMOCTb UX CBOMCTB OT
IIOJIOKECHHS B
IIEPUOJINYECKOI CUCTEME.

BCP KoncrpyupoBanue
rpa@uIecKux cxem
3JIEKTPOHHBIX 000JI0UEK
3JIeMeHTOB 1, 2 meprooB 24

BrimonHenne paboTsI Ha JHICTE
A-4

XuMHUYeCKUe CBS3U B
BCHICCTBC.

BCP - cocraButh kpoccBop 2u.
[Iponucars MexaHu3M
obOpazoBaHws.

Brinosaenue pa6OTBI Ha JIMCTEC
A-4

ArperaTHbIE COCTOSTHUS
BellecTB. YncThie BelecTBa
1 CMECH

BCP- coobmenne «IlapHUKOBBII
a¢dext B armochepe 3emian u
€ro BO3MOJKHBIE TIOCIICICTBHUSI. -

24.

ITuceMeHHOE BBITTOJIHEHUE
COOOIIIEHNS




ﬂI/ICHCpCHHC CHCTEMBI

BCP- coobmienue
«DUIBTpYIOIIUE YCTPOUCTBA
JUTSL OYMCTKH BO3yXa Ha
MPOMBIIUICHHBIX TPEANPUITHIX
ropoza» 24.

ITucbMEHHOE BBITIOJIHEHHE
coo01IeHus

OCHOBBI CTPOEHHUA U

OYHKIUMOHUPOBAHUA

KUBbBIX CUCTEM.

Heoprannueckue BemiecTra
KieTku. Pois Bonbl B
KJIETKAX KUBBIX CUCTEM.
Boaa xak pactBoputenb

BCP «MccinenoBanune
XAMHAYECKOI0 COCTaBa KOCTHBIX
KJIETOK»-34.

doTtooTuéT

Teopus 31EKTPOIUTHIECKON
Jnuccoumanui. Kuciorsl,
OCHOBaHWUSI, COJIN KakK
3JIEKTPOJUTHL. Ponb coseli B
obecrieueHun
JKU3HEAESITETHHOCTH KIIETOK.

BCP — cocraBieHne cxeMsl
«IIpumenenue BoJbI B
TEXHUYECKUX LENSIX» - 249

Brinosnenue cxeMbl Ha JIUCTE

A-4

OpraHnuyeckue BeIecTBa
KJICTKU: HYKJICMHOBLIC
KUCHOTHI, AT®.

BCP - coobmenune «Obnactu
ucnonb3oBanus tecta JHK -
29

[TuceMeHHOE BBITOJIHEHUE
COOOIIIEHNS

Kiacchel oprannueckux
COEIUHEHNN BHE JKUBLIX
cUCTEM

BCP - U3roroButh HarjissgHele
I10COOUS 110 TOMOJIOTHYECKUM
psiiaM yrieBOJOPOJOB -54.

Brimonnenue paboTsl Ha JIMCTaX
A-4

[Tpo0iieMb! paroHaIEHOTO
nuTanus. buoxumuueckas
OCHOBA HUKOTHHOBOM,
aJIKOTOJIBHOM B

BCP npesenrauusa «BausiHue
AJIKOT OIS, HAPKOTHYECKUX
BEIIIECTB Ha 3JI0POBLE U
MPOJOKUATENBHOCTD KU3HI -

[IpenpsBnenne Ha 3IEKTPOHHOM
HOCHUTENIE

HapKOTHUYECKOU Su.
3aBHCHUMOCTH.
I1.P.Ne7Cxo0cmeo BCP — Ilpe3enrarus [IpenwsaBnenue Ha 3EKTPOHHOM

3apooviutell paziuiHbIX
opeanusmos. Bviasnenue u
onucauue nNPU3HaKos8
cxoocmea 3apodvliiel
yeno8eKa u Opyaux
NO380HOUHDIX.

«OMOpHOHANBHOE PAa3BUTHE
YeJI0BeKa, KaK MpUMep
OHTOT'€HE3a OPTaHU3MOB» - 5.

HOCHUTCIIC

3aKOHOMEPHOCTH Nepeaaun
MIPU3HAKOB OT POJUTENEHN K
IIOTOMCTBY IIpH
Pa3MHOXKEHUU.

BCP — coctaBuUTh po10CIOBHYIO
— Su.

CocTraBneHue poI0CIOBHOM Ha
amcre A-4

OPT’AHM3MBbI N

OKPYIKAIOIIASI CPEJA

BunoBoe pasnoobpazue
OHMOIIEHO30B.

BCP — CocrtaButs cxemy
Tpo(UUYECKUX CBs3EH B
OuroIeHo3ax 00JI0TO,
CMeEIIIaHHbBIN Jiec — 24

COCTaBHeHI/Ie CXEM Ha JIUCTE A-
4

Bcero: 58 gacos.
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