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Iosichutenpuas 3alHCKa

B 2023-2024 yue6monm TOAy mixona paboraer B 9 kinacce o yaebHOMy 1u1any GT'OC 000
C YYETOM mATHOHEBHOM yaeOHolt Henmenn. VueGmmn miae PI'OC 000 B 9 gacce
IpENyCMaTpuBaeT u3yvenue Guonoruy p o0Beme 68 yacos B roa (2 yaca s HEJIEITIO).

MHHHCTepCTBOM lIpocseweHus Poceuiickoli Denepanmn,

PaGowas nporpamma mo buonorun mns 9 wnacea cO3nana Ha ocHoBe QexmepansHoro
ToCylapcTBeHHOrO0  06GpasoBartensHOrO CTAHNAPTa  OCHOBHOTO  06Iero obpaszosanus,
YTBEPIKICHHOIO IPUKA30M Munncrepersa 00pasoBaHus U Hayku Poccuiickoi Denepannn ot 17
mexabps 2010 Ne 1897 (mamee — ®rOC 000), ®yumamentamsroro A1pa  couepiKaHus
obpasoBanust u OcHOBHOI o0pasoBaTenpHOlH liporpammel MBOY  «Byxanunosckas CpenHss
ob1eobpasoBarebuas LIKOJIay,

o0yyaromuxcs; camopealiuzanuio u CaMOOPraHU3alHIO; (POPMHUPYET THYHOCTHEe KOMIIETeHIIHH,
BHYTPEHHHE IO3HUHH JIMYHOCTH, CIIOCOGCTBYIOIHE MOArOTOBKE K KH3HH B oOIecTBe,
opmupyromme uemoctHOE MHPOBO33DEHHE Ha OCHOBe Hay4qHOTO, 3CTeTHYECKOro u
PAKTHYECKOrO MO3HAHKS MHpa.

Iporpamma no 6uonorum A 9 Knacca OCHOBHOGR 001meo6pa3zoBaTensHol KoL
AIBIICTCS. TIEPBEIM IIAIOM  peanu3anuu OCHOBHBIX mzeit ®I'OC 000. Es XapaKTepu3yer
HAIIPaBJICHHOCT Ha JIOCTHIKEHHE PE3YIIbTaTOB OCBOEHHS Kypca He TOJIBKO Ha IIPEIMETHOM, HO W
Ha TMYHOCTHOM M METalpeMEeTHOM YPOBHSIX.

OcHOBHBIMH  HEAME Kypca SBISIOTCA: 3HAKOMCTBO ¢ OCOGEHHOCTM TIPUPO/IBI
OKpY?KaIOIIEro Hac MUpa, C B3aUMOIeHCTBIEM IIPHPOJIBI U YelloBeKa

Pabouas nporpamma srmouaer: IVIAHAPYCMBIC MIPC/IMETHBIE DE3yNBTATEl OCBOEHMUS
Onomorn B 9 xacce, COZCpKaHKEe y4eOHOTO mpeaMera, KaJICH/1apHO-TeMaTHYeCcKoe
JIAaHUpOBaHHKE, (pOPMBI OpraHu3anuK yueOHBIX 3anaTHIL. B paGoueit NIpOrpaMMe HCIIONB3YI0TCs
CIIENYIOMKE OLUCHOYHBIE IIPOLIE/TyY PbI: PAKTHYCCKHE, TECTOBBIC, IIPOBEPOUHLIE paboTsl,

Ipeamernsie pesyibTarTe ocBoenms y4eOHOro npegmera.

IIpeamerneie PE3YJIbTATEI.

Bewnycknuk nayyumes:

00BSACHATE COCTaB, CTpoeHHE U QyHKIUN OPraHHYECKHX BEIIECTB, BXOAAUIUX B COCTAR JKHUBOTO;
HPCACTABIIATE O MOJIEKYJIIPHOM YPOBHE OpraHH3alluH )KHBOIO;

00BACHITE 0cOGeHHOCTH BHPYCOB KaK HEKJIETOUHBIX (op™ sxuzHm;

BBIICNIATE OCHOBHBIE METO 1B H3YYCHUS KIIETKH;

OOBACHATE B3aHMOCRSI3L MEXIy ocobeHHOCTIMH CTPOCHHS KJICTOK 3YKapHOT H [IPOKAPHOT;
BBIICJIATE OCOOEHHOCTH CTPOEHHS U (dyHKIMU OpPraHOHIOB KIIETKH;

OOBSCHATH OCHOBHbIE [TOJIOKEHHSA KIETOYHOH TEOPHH U XHMHYECKHH COCTaB KJIETKH;

KJIETOYHEIH ypOBEHE OPTaHU3alMH )KUBOT0; CTPOEHHE KIICTKH KAK CTPYKTYPHOH U QyHKIMOHAIBHOH
CAMHULIEI XXU3HH; OOMEH BEIIECTB NPeBPAICHHE SHEPTHH KaK OCHOBY H3HECATENILHOCTH KIICTKH;
POCT, pPa3sBUTHE U KH3HEHHEIH ITHKIT KJIETOK; 0COGEHHOCTH MHTOTHYECKOTO JENCHHST;

OOBACHSTE CYIIHOCTE OHoreneTHueckoro 3aKO0HAa; Meit03; 0COBEHHOCTH HHIHBHYQTEHOTO Pa3BUTHS
OpraHusMa; OCHOBHBIE 3aKOHOMEPHOCTH  Tepenayu HaCJICACTBeHHOW  uH(OpMarmu;



3aKOHOMCPHOCTH  M3MEHYHBOCTH; OCHOBHBIC METOBI  CeNeKITHK PaCTeHHH, JKHBOTHBIX u
MHKPOOPraHu3MOB; 0coGeHHOCTH Pa3BUTH IIOJIOBBIX KIIETOK;

BRIICIATL KPUTEPHH BHIA H ero TIOMyIAIHORHYIO CTPYKTYPY; 9KONOrHUecK e (akTops! u ycnopus
CPEHBI; OCHOBHBIE ITOJTOKEHHS Teopun ssoymonuu Y. Jlapruna; ABIDKYIIAE CHIIBI SBOMOLMHU ;T1yTH

ONPENCIATE  [TOHSITHS: «coo01ecTBOY, “OkocucremMay, «buoreonenosy; CTPYKTYPY pasHBIX
COOOIIECTB; NpoIecel, TIPOUCXOAAIKE IPH LIEPEXO/E ¢ OJIHOrO TPO(UUECKOro ypoBHs Ha JIPYyTOii;
OOBSCHATH OCHOBHBIE THIIOTE3E BOSHHUKHOBEHMS JKU3HH Ha 3emire; 0COOEHHOCTH aHTpomoreHHOrO
BO3JICHCTBHA Ha brocepy; ocnose PalMOHAIBHOrO MPUPONIOTIONE30BAHMS; OCHOBHEIC 3TAME]
PA3SBUTH XKH3HH Ha 3eMIle; B3aUMOCEBS3H ’KIBOTO H HEXKHBOTO B 6HOchepe; KpPYTOBOPOTEI BEINecTR
B Ouocdepe; stansr SBOJIIOLHHE Orochephl; HKONOrHueckye KPH3HCLI; pa3sBUTHE MPENCTABICHHI o

ApYTHMH;
BBIACIATE CYIICCTBEHHEIE IIPHU3HAKH HOKpOBOB T€1a, TepMDpeFYHHHHH;

OKa3bIBATE NMEPBYIO IOMOLLE IIPH TEIIOBOM I COJIHEYHOM yape, 0OMOpOsKeHHsIX, TpaBMax KO3KHOTO
IIOKpPOBa;

OOBACHATH BIMIHKE OTIIEI0R HCPBHOH CHCTEMBI Ha JIeSTeTLHOCTE OpraHoB;

BBIIICIIATE CYILIECTBEHHbIE IPU3HAKH CTPOSHHS! 1 dyrKUHOHHpPOBaHUs opranoB YyBCTB;

BBIICILTE CYIECTBEHHBIE 0COGEHHOCTH MOBEICHHS 1 NCHXHKH YeJI0BeKa;

OOBACHATE POJIb OGYUCHHS H BOCIHTAHKS B PA3BUTHH IIOBENICHUSA U TICHXHKH YCJIOBEKA;
0COOCHHOCTH BBICIIIEH HepRHO ACATENLHOCTH Y€/IOBEKA H POJIb PEUH B Pa3BHTHY YeJI0BeKa;
BRIICILITE  CYINECTBEHHEIE NPH3HAKH CTPOCHHS W (yHKIOHUpOBaHHS OpraHoB 3SHIOKPHHHOM
CHCTEMEL;

YCTaHAB/IMBATE €TMHCTBO HEPBHOM U IYMOPATBHOI perynsnum;

BBIICJIATE CYIIECTBEHHEIE IPU3HAKH OPraHOB Pa3MHOMKEHHS YelloBeKa,

OOBACHATE BpeaHOE BAMSHIE HUKOTHHA, aIIKOr0/Isl M HAPKOTHKOB Ha Pa3BUTHE miona;

IIPHBO/IUTH AOKa3aTeILCTBA(apryMEHTHPOBATE) HEOGXO0MUMOCTH COOMIONIEHHST Mep MPO(HIAKTHKH
MHDEKLHMH, IepelaBacMBEIX  IOJIOBEIM nyté™M, BUY-undexmnuu, MEIHKO-T€HETHYECKOTO
KOHCY IbTHPOBAHHUS JULSL IPE Y IPEKACHNIS HACIEICTBEHHbIX 3abosieBanmit uenosexa;

Buoinycknux noaywam eosmoacrocns Hayyumocs:
TIPHOOPETATBOMNBIT HCIOJb30BAHMS MCTOZIOB OHONOTHYECKOH Hayku u IIPOBEJICHHA HECJIOKHBIX
bronoruyeckuxsxenepuMenTon s H3YHCHUA 1 CDABHEHHS JKMBBIX OPraHU3MOR;
(hopMHpOBaTE  OCHOBEI SKOIOTHYECKOH IPaMOTHOCTH:CIOCOGHOCTH OLICHUBATH  I1OCIIE/ICTRHSI

KHBOH IIPHPOJIE; OCO3HAHHE HEOGXONUMOCTH JNEHCTBHI 110 COXpaHEHHIOOHnOpasHo06pasus u
TIPHPOZIHBIX MECTOOOHTAHMH, BHIOB KHBOTHBIX;

OOBACHATE Pob GHONOrHH B TIPAaKTHYIECKOH NEATENIBHOCTH Jonel, poiy uenoseka B IIpHpOJIE,
POICTBA OOMIHOCTH MPOUCXOIKITEHHS PACTEHHH M )KUBOTHEIX;

(opmupoBate npencrasnenus o 3HA9CHUH OHOJIOTHYECKHX HAyK B PCIICHUH JIOKAILHBIX H
IOOATEHEIX 9KOTOTHYECKHIX poOiem,



Conepikanue yuesnoro npeamera.

Kparkoe CoepkaHHe yIeOHOIT TeMpl,

Tema Konuuecrro
93C0B

Conepixanne

Beenenne, 3

Monexyaapurrii 10
YpoBenn

Buonorus mayka o sxusoi npupoae. Mertosr
HCCIIENOBAHUA B OHOMTOrHY, Cynmocts wus3ny u
CBOMCTBA JKHBOTQ.

Moneky nspuerii YPOBEHb: 06m1ast
XapaKTepuCTUKa. YTaeBoasl. . Cocras i
CTpoenue GenkoB. OyHKIME GeKos,
Hyxnennossie kucnorer, AT® g JIpyTHe
OPTaHHYCCKHE COeIMHeHH . Bronornyeckue
KaTalHu3aTopkI

Knerounnrii 14
YPOBEHbL

Krerounsrit yposenp: ob1as xapakrepucruka,
Obmue cBemenns o kneTkax, Knerounas
MemOpana. Snpo. OHJIONIa3MaTHYecKas ceTs,
Pu6ocomer. Kommexe I OJIBJUKH. JIn3zocoMmer,
Mutoxounpun. ITnacTamsr, Knerounsni nentp.
Opranousl aemkenus. Kietoynsre
BKIrOYeHHsA. OcobeHHOCTH CTPOCHUSA KJIETOK
9YKapHOT U IPOKAPHOT. ACCHMMUIISIIUS |
AUCCUMUTISIIUS. MetaGonmnsm. Duepretuueckuii
0OMeH B KieTKe.

OpraansmenupIii 14
YPOBeHB

PasmHOxenne opranusmos. Passurue IIOJIOBBIX
KIeTok. Meiios. OrtonorBopenne.
Munusunyansuoe passurie OpPTaHHU3MOB.
buorenernyecxkuii 3akon. Ob6o6menue no Teme:
OpraHusmMeHHbIH ypoBeHE. 3aKoHOMEpHOCTH
HACJICIOBaHHs! [IPH3HAKOB, yCTAHOBICHHELE |
Mennenem. MonoruGpunuoe CKpeIlHUBaHue.
Henomnoe AOMHUHHPOBaHHE. [ eHOTHII 1
heHoTHN. AHaNU3KpPYIOMmEE CKpeLIUBaHue
Huru6punnoe cxpemmpanue. 3axon
HE3aBUCHMOTO HACIIEIOBAHHUS TPH3HAKOB.
I'eneruka mona.

Honyasumonno- 9
BH/I0BOi1 YpOBeHDL

Honynsiunonso-su 00l YPOBEHB: 00mas
XapaKTePUCTHKA. DKOJIOTHYECKHe (akTope! n
ycioBus cpenbl. [loBropenue o teme:
JKusornsie. [Tporcxoxenye BHJI0B. PazButue
OBOJIOUHOHHBIX NpeAcTaBIernit. [lonymsmus




KaK sleMeHTapHas equnmIa, Bopn6a 3a
CYIICCTBOBAHHE U €CTECTBEHHEII] otbop.
Bupoo6pazosanme, Maxposgsosmomnus.

IKOCHCTEMHBIIT
YPOBeHbL

Coo6mecrﬁo, 9KOCHCTEMa, BHOreorenos,
IloBTopenue o Teme: Henosek. Cocras u
CTPYKTypa coobuecta. MeskBHI0BEC
OTHOLUEHHUS OpPraHu3MoB. [ToTok BEILECTBA 1
SHEPTHH B SKocucreMe.CaMopasBuTHe
9KOCHCTEMEL. DKOJIOTHYECKas CYKLeccHsl,
O6o6imenue o Teme: «DKOCHCTEMAY)

buocdepurrii
YPOBeHb

11

Buocdepa. Cpenoobpasyromas nesrensrocrs
OpraHusMog. IloBTopenue mo Teme: Obmas
6ronorus. CrpoeHue Kierku. Kpyroeopor
BEIIECTB B Onocepe. DBomonus Ouochepel.
IosTopenue no Teme: Dxonorus. I HIIOTE3BI
BOSHHKHOBCHHS JKH3HH Ha 3emMiie. Pa3suTue
IPCACTABIEHUH O IPOUCKOKICHHH SKU3HH,
Cospemennoe cocrosnme npobniemel. Pazeurue
KU3HH Ha 3emite. Dpel ApeBHeHIIEH 1 npepHeit
KM3HH. PasBuTHE XU3HH B Me3030€ 1 KaliHo30€
O6o6uienue o teme: «IIporcxoxnenne sxuzan
Ha 3emie». AHTponorenHoe BO3/EHCTBHE Ha
brocdepy.OcHoBE HatMORANTEHOrO
IIPUPOJIONOTE30BAHKS.




ITepeyens J1a00paTopHkIX, IPAKTHYECKHX, KOHTPOJILHBIX pador.

W3 Hux kommyecTro {

J1abOPaTOPHEIX IPAKTAYECKHX |  KOHTDPOJIBHBIX
paGot pabot pabor

Hanmenosanue paspena
HJIH TEMBI

Bgenenue.,

Monekynapusrii

YPOBEHb
Knerounsri ypogenp 14 1 1
Opranusmenuerit 14 5 I\{
YPOBEHB

[onynsunonso- 9 1

BUJIOBOI YPOBEHE

OKOCHCTEMHBIH ypoBens 7

Brocheprsit yposens 11

HUTOro 68 8 2
L

JaGopatopuslie pagorsi

Ne | Homep Tema ypoka, Hazpanue n1abopaTopHoit paGoTh
ypoKa
1 11 bunonoruueckne KaTaJIH3aTopkl.

Jlabopartopnas paGora Nel

«Pacmennenue nepoxcua BOJOpoaa hepMeHTOM KaTanazoiiy.

2 19 Ocobennocrn erpoenus krerox SYKAPHOT M IIPOKAPHOT
XapakTrepucTHKa.JlabopaTtopraas pa6ora No?

«PaccmartpuBanme kiertox OaKTepHit , pacTeHHH H IKHBOTHEIX oJ
MHKPOCKOITOM).

3 32 3akonomepHocTH Hacen0BaHMS NPH3HAKOB, ycTaHoBAeHHbIE . Menemen.
Monoruépuanoe CKpelnuBaHue. ’
Jlaboparopnas paGora Ne3

«Pemenne remeryeckux 3amay na MOHOTHOPHIHOE CKpEIIHBaHHE Y,

4 33 Henoanoe AOMHHHpoOBaHHE. 'eHOTHI 1 (deHoTHII Aﬂannsnpymmee
CKpenInBaHne,

Jlaboparopras paGora No4

«Pemenue renetnyeckux 3aay na HACICAOBAHHE IPU3HAKOB MPH HETIOIHOM
JOMHHHPOBaHHH»,

5 34 Murubpugnoe ckpemusanme. 3akon HE3ABHCHMOI0 HAC/IeI0BAHUS
MPH3HAKOB.

JlaGoparopras paGora NeS.




anaq Ha TUruOpuaHOe CKpEIHBaHHEY.
Ienernka moua. Cuenennoe ¢ moson HacJieoRaHue,
JlaGopatopras paGora Ne6.

«Pemenne reretnyeckux 3a/1a4 Ha HacJIeJOBaHHe IIPU3HAKOB, CIEIUICHHBIX C
TI0JIOM .

3akoHomepHocTH H3MEHYHBOCTH: MyTALHOHHA s H3MEHYHBOCTE.
Jlaboparopras paGora Ne7

«BrusiBnenne mmenynsocry OpPraHu3MoB)Y,
Ionynsumonno-snnonoi YPOBeHb: o0masn XapakTepHCTHKA,
JlaGopatopras paGora No§

«H3y4enne MOpgoJIornueckoro KpHTEpHs BU1ay.

TemaTuka NPOEKTHOI JesTeJbHOCTH o0yvyarommxes:

Knerxn y6uitier n HMMYHHTET

JlexapctBo ot CITHIa,

IIporuBoBUpyCHEIE BaKIHUHE]

Brotexnonorus u TIOJyICHHE PENapaToB A/ IHArHOCTHKH 1 JICYCHHS Pa3IHYHBIX
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AHTHTeHE] - BEIIIECTBA
CymHocTs xu3uu u CBOMCTBA HBOTO.

FI/IHOT€3I)I BO3HUKHOBEHUS JKH3HH,

© 2 N o w

Meroner Gpuro wamukamy u nx POJIb B ONIPENCIIEHHH 9KONOTHYECKOTO COCTONHHUS
BO3IYUIHOH cpesbl.

10. Onpenenenne connanpuo — OKOJIOTHYECKHX YCIIOBHIA YHIIOTO TIOMEIIeHHS,
11. INpakTuk OPHCHTHPOBAHHBIA IPOCKT 110 OYUIIEHUIO y4acTka Oepera peku, mapka u 1.1,

12. Cocranenue nepeuns nau6onee OMacHBIX (PaKTOPOB 3arpsi3HEHUS OKpYKaroIneit cpesipL.



Kanenaapﬂo-TemaTuqecmoe INTAaHHpOBaHHe,

Hanmenosanne XapaKkTepucTHKa 0CHOBHBIX
pa3ziesioB u Tem BHJIOB IEATENBHOCTH yyYammxcs

Yuebno-
naboparopHo
e

o0opynoBanu
e

Tema 1. Beenenne - 3y,
1| Buonoru nayxa o Onpenensior HOHSTHS, IIpesenTanus
JKUBOH IpHpoe (opmupyemee B x07e H3YYEeHHs
TEMBI. «XapaKTepusyroT
Ouosoruio kak HayKy O XHBOIi
npHpoze. PackpeiBaroT 3HaueHye
OHOTOrHYeCKHX 3HAHMI B
COBPEMEHHOIH kH3HHU. [IpuBomsr
[IPEMEDEI Ipodeccuit, CBA3aHHBIX
¢ Guosoruei.

2 | Meroagr Onpenensior moustus, pesentamus | 07.09
HCCJIEIOBAHHS B dopmupyemsIe B xose H3YYEHHs
Ouomorun TEMBI: «HAYKay, «HAyYHOE
HCCIICIOBaHUEY», «HAYYHBIH
METOI», «HAYYHEIH (akTy,
«HAOIIOEHUEY, «IKCTIEPHMEHTY,
«THIIOTE3a», 3aKOH, «TEOPUSY.
XapaKTepusyoT ocHOBHEIC
METOJIbl HAYYHOTO ITO3HAHH,
STaIlbl HAYYHOTO HCCIIE/IOBAHKSL.
CamocrosTensuo bopmynupyror
NpoGIeMBl HeeleoBaH s,

3 | CymHoCTb sku3Hu 1 Onpenensior nousTus, Ilpesenranusa | 08.09
CBOKCTBA JKUBOTIO (opmupyemeie B xoze H3YUYEHHUS
TEMBL: «OKH3HBY, (KH3HEHHEIE
CBOMCTBaY, «OHONIOTHYECK e
CHCTEMBI», «0OMEH BEIleCTBY,
«Iponeccsl OMOCHHTE3a H
pacnaznay, «pasapaxuMOCTh»,
«PasMHOXEHHEY,
«HACIIC/ICTBEHHOCTEY,
«H3MEHYHBOCTE», K Pa3BUTHEY,
«YPOBHH OpPraHH3aIMH KHBOIOY.
HaroT XapakTepHcTHKY 0CHOBHBIX
CBOWMCTB )KHBOTO, OOBACHSIOT
IIPHYHHEI 3aTPy AHEHMUI, J




CBSI3aHHEIX C OIpeneeHnemM

IIOHATHS «XKH3HBY),

Tema 2, Moustexynsipasrii YPoBeHs - 10y,

4 WOHGKYJIHpHI:Iﬁ’ Onpenensiior mousus, P’Ipezemauuﬁ 14.09
YPOBCHB: 00mas (bopmupyemsie B xone nayuerns
XapaKkTEepPUCTHKA

TEMBL: «OpraHHYecKue
BEIIECTBaY, «Oekuy,
«HYKJICHHOBBIE KHCIIOTBIY,
«YTICBOMBIY, «KUPHI (JIUTHIBL)Y,
«OHOTIONMHMEpEIY, «MOHOMEpEID».
XapakTepusyior MOJIEKYJISIPHBILi
YPOBEHB OPraHU3alUH KHBOTO,
OnuceiBaror 0COOEHHOCTH
CTPOCHHS OPraHUYeCKHX BEIIECTR
KaK OHOmomMepos.

5 | YrieBomsl Omnpenensiror TIOHSITHS, Ilpesenramus | 15.09
(opmupyemsIe B X018 H3YYeHHs
TEMBI: «YTJIEBOJIBI, HITH
CaxapuIb», «<MOHOCAXapHIbIY,
«JTHCAXapH/IbLy,
«IoMcaxapuibLy, «pubosay,
«e30KCHPHO03ay, KIITI0K03ay,
«(pyKTO3an, «TajlaKTo3ay,
«caxaposay, «MaJlbTo3ay,
«JIaKTO3a», KKpaxMayy,
(TTIHKOTEeH», «XUTHHY.

6 | Jlunupger Onpenensior nousrs, IIpesentauns | 21.09
dbopmupyemsIe B xo1e H3yYeHHs
TEMBI: «JIUITHIBIY, «KHPBIY,
«TOPMOHEI», «3HEpreTHUeckas
(yHKIES TMnEIOBY,
«3aracaromas GpyHKIHs
JUIAIOBY, «3alUTHAS (ByHKIIHA
JIMITHIIOBY, «CTPOMUTENbHAS
byHKIIHS JIMIIUJIOBY,
«perynsropHas GyHKIus
THIHA0BY. JlatoT
XapaKTEPUCTHKY COCTAaBa U
CTPOCHHUS MOJIEKY.JI JIMITH/IOB,
Ipusozsar npumepst JIMITHIIOB,
BXOJUIIIMX B COCTAB OPraHU3MOB,
MECTa UX JIOKAIH3AIHH 1
GrosIorHYecKyIo poss.




benkos

Cocras u cTpoenme

Onpenenaior IIOHATHS,
(hopMEpyemEIe B XOJe H3yYeHHs
TEMBI: «OeNKH, 1K IIPOTEUHEI,
«IIpOCTEIE U CIIOKHBIE Gemkny,
«aMHHOKHCIIOTEI»,
«TOJIMIICIITH]TY, KIIEPBHYHAS
CTPYKTYpa OekoB, «BTopuuHas
CTPYKTypa GeNKkoB», «TpeTHuHAs
CTPYKTypa Gesnkony,
«ICTBEPTHYHAS CTPYKTYypa
OenkoBy. Xapaxrepusyior cocras
1 CTPOCHHE MOJIeKy 1 6enKkos,
TIPHYHHEI BO3MOKHOI'0
HapyIIeHUs IPHPOAHOI

CTPYKTYpBI
(neHaTypanun) Genkos.

8 | Oynkuuu Gemxon

Ycranasmusaror IPUYHHHO-
CIIC/ICTBEHHBIC CBA3M MEKIY
XUMHYECKUM CTPOEHHEM,
CBOHCTBaMH H (yHKIMSIMH
OenkoB Ha OCHOBe aHaM3a
PHCYHKOB U TEKCTOB B yueOHHKe,
Hpusozat npumeps: Oenkos,
BXOIIIHUX B COCTAB OPraHu3MOB,
MECT HX JIOKAJIH3alHK |
Ouonormyeckoit ponm

[Tpesentanus

ITpesenramms

28.09

9 | Hyxnennossie
KHCJIOTEI

Onpenensiior mowsrus,
(opmupyemile B xone H3YYeHHs]
TCMBI: «HYKJICHHOBAS KHCJIOTAY,
«THK», PHK» u np. Taror
XapaKTepHCTHI{y coCTaBa U
CTPOCHUS MOJIEKYT HYK/ICHHOBBIX
KHCJIOT. Y cTaHaBIMBAIOT
TIPHYHHHO-CTIEICTBEHHBIE CBSI3H
MEMy XUMITIECKHM CTPOCHHEM,
CBOWCTBAMH H (DYHKIHAMHI
HYKIIEHHOBBIX KHCJIOT Ha OCHOBE
aHaJTN3a PHCYHKOB M TEKCTOB B
yuebnuke. Pemaror
Ouonoruyeckue 3amayu (Ha
MaTeMaTHYECKHUH pacuer; Ha
[IPUMEHEHNE IPHHIHIIA
KOMIIJIEMEHTapHOCTH)

IIpesenrarms

29.09




AT® u npyrue
OpraHHYecKne
COCIHHEeHHSI

Onpenensror MOHSATHS, IMpesenTanus
dopmupyemsre B x01e H3YYeHHs
TeMBL XapaKTepH3yIoT cocTas 1
CTPOCHHE MOJIeKy Bl ATD,

[TpuBogar IIPHMEPBI BUTAMUHOB,
BXOIIAIINX B COCTAB OPraHHU3MOB,
1 MX OHONOrHYeckoii pomH.

1 | Buonoruyeckue Onpenensior nousTis IIpesenrarus
I | katammsatoper (hopmupyembIe B X016 H3YyYeHHs
JIP Nel mo TEMBL: «KaTaJ3aTOpy,
TeMe: «Pacimennenne

«hepmenTy, «koepMenTy,

IIEpOKCHAa Bogopoa %
depmentom «aKTHBHBIH HEHTP dhepMeHTay.

KaTramazoiy. XapaKTepnay FOT poJib
OHonorayeckux KaTaJlu3aTOPOB B

KneTke. ONHCBIBAIOT MeXaHuaM
paboTe! pepmenTOB. [puBomsT
IpUMepEI (hepMeHTOB, Hx
JIOKQ/IM3aIlMK B OPraHU3Me H UX
OHonoruyeckoit posmy.
OrpabatbiBaroT ymenus
bopmynuposats CUIIOTE3EL,
KOHCTPYHPOBATh, IPOBOIHTE
9KCIICPHUMEHTEI, OLIEHHBATE
TIOJTy9€HHEIE Pe3yJIbTAaThI Ha
OCHOBE COJIEPIKAHUS
1abopaTopHOit paGoTH!

—

Bupycer Onpenensior nousras, IIpesenTauus | 19.10
2 hopmupyemble B Xone H3yuenus
TeMbl. XapaKTepH3yIoT BHPYCEI
KaK HCK/JIE€TOYHEIE (hOPMBI KU3HH,
OITHCBIBAIOT ITHKII Pa3BHUTHA
BUpyca. OMUCHIBAIOT 06Ul mian
CTpOeHHUs BUPYCOB. [IpuBosT
IPHMEPE] BHPYCOB H
3a00IeBaHH, BEI3BIBAEMBIX HMIL.
O6cy:xmarot npo6Giemsr
TIPOHCXOK/ICHHS] BUPYCOB

1 | O6o6menue mo Hatot onenky Bo3pacraromeit [Mpesenrtanus | 20.10
3 | reme:«Monexyspuer POIIH €CTECTBEHHBIX HAyK 1
H ypoBeHB». HAYUHBIX HCCIICIOBAHMH B
COBPEMEHHOM MHpe,
MOCTOSHHOMY IIpoTiecCy
9BOJIIOIHH HAYYHOTO 3HAHHUS.,




o01ras
XapaKTepHCTHKa,

Knerounsiit ypogens:

Tema 3. Knerounnrii YPOBeHs - 14y,

Onpenensaror TIOHSATHS,
(hopMupyeMEe B XO/IC M3YYEeHHs
TCMBI: «KJIETKAY, «MEeTOb
H3YYCHHA KICTKHY, «CBETORAS
MHKDPOCKOITHS», «JIEKTPOHHAS
MHKPOCKOIIHSY, «KIETOYHAS
TCOPHs». XapaKTepH3yroT KIIETKY
KaK CTPYKTYpHYIO
Q)yHKuHOHaﬂLHyfo CAMHHULLY
JKH3HH, €€ XUMHUYeCKHi COCTaB,
MCETOIBI H3y4yeHust. OObACHSIIOT
OCHOBHEIE ITOJIOXKEHHS KJIETOYHOG
TEOpPHH.

[IpesenTanus

OO1mme cBemenus o
KkneTkax. Kiretounas
MeMOpana

Ornpenensior mousrus,
bopMupyemsIe B x0n€ H3YYEeHHS
TEMBI: «IUTOILIA3MAY, «SAAPOY,
«OpraHoHIE, «<MeMBpaHay,
«KIIeTO4Has MeMOpaHay,
«(haronuTo3y, «IMHOMUTOS)).
XapakTepusyior u cpaBHHBAIOT
IIPOLECCHI (haronuTosa u
IMHHOLHUTO3a. ONMUCHIBAIOT
OCOOEHHOCTH CTPOCHHUS YacTeii i
OPraHOH/IOB KIIeTKH.,

[Mpesenranus

27.10

Snpo

Onpenensiior mosTus,
(opmupyemere B xoze H3YYCHHSs
TeMBI. XapaKTepusyroT CTpOeHHe
SAApa KIETKH U €ro CBI3H ¢
SHJOIUIa3MaTHYECKOM CEThIO,
PemaroT 6nonornyeckue 3a1ayn
Ha OTpEe/IeICHHE YHCIIA XPOMOCOM
B TaIUVIOHIHOM H JUITTIOMIHOM
Habope

IIpesenranus

02.11

~] —

OHIoMmIa3sMaTHyecka
s ceTh. Pubocomer.
Kommnexe Conbmkny.
JIluzocomer

Onpenensior nousTas,
(opMupyemele B xone H3YYeHHs
TEMEL XapaKkTepusyioT cTpoenue
NI€PEYHCIICHHBIX OPTraHOHI0B
KJICTKH ¥ UX (QYHKIHH,

Y cTaHaBIHBAIOT IPHYHHHO-
CJICZICTBEHHEIE CBA3H MEXKTY
CTPOCHHEM U GYHKIHSIMH
OHOTOrHYecKkuX crucTeM Ha

IpesenTarms

03.11




Muroxonapuu,
[TnacTumer,

Knerounsrii LEHTD.

TIPUMEDE KIIETKH, €€ OPraHou 0B
H BBIOJIHACMBIX HMH (hYHKITHIY,

Onpenenstor ITOHATHS,
hopmupyemsie B xoxe H3YYCHHs
TCMBI: «MUTOXOHIPHI Y,

IIpesenTanus

09.11

1 | obMeH B KeTke

hopmupyembre B Xone H3yyenus
TEMBI: «HETIOJIHOE KHCJIOPOLHOE
hepmenTaTHBHOE paciienenue
TVIFOKO3BD), «TIIHKOJH3Y, «IIOIHOE
KHCJIOPOJIHOE pacIuerieHue
TIIFOKO3BD), KIIETOYHOE

Opranounss
e — ((KpuHCTLI», «IUTACTHABI»,
Knetounse «ICHKOIIACTBDY, «XTOPOILTACTELY,
BKJTIOYEHHUS «XpOMOIIACTEIY, «TPaHEIy,
«KIICTOYHEIH IIeHTp,
«IUTOCKEINET,
«MHKPOTPYGOUKH»,
«LCHTPHOJINY, BEPETEHO
ACICHUSD), «PECHHYKH,
(OKTYTHKH Y, «KJIETOYHEIe
BKJIO4CHH Y. XapaKTepusy ot
CTPOCHHE MEPEYHCIIEHHBIX
OPraHOHIOB KIETKH H UX
¢yHKIMH.
I | OcoGennocru Onpenenstor nousrus, Ilpesenramus | 10.11
9 | cTpoerus knerok (opmupyemsIe B xone H3YYCHHSA
OYKapHOT 1 TEMBI: «IIPOKAPHOTHI,
IIpOKapHoT «3YKapHOTEI», «aHAdPOOEI»,
XapaKTepucTuka JL.P, «cmopsl». XapakTepusyroT
Ne2 o rene: 0COOEHHOCTH CTPOEHHS KIIeTOK
«F aCCManHBaHer TIPOKapHOT H 9YKapHOT.
KJICTOKOaKTepuii,
fiadsentig CpasnuBaior oco6ennocru
JHBOTHEIX 1101 CTPOCHHSI KIIETOK C LETBIO
MHKPOCKOIIOMY, BBISIBIIEHHS CXOJICTBA H PA3IHYMS
2 | AccuMmIAIMS 1 Ompenensror IIOHATHS, IIpezentamus | 16.11
0 | auccummumsus, (bopmupyemsre B xoze H3Y4YeHHSA
MeraGomusm TEMBL: «aCCHMHJISILIHA Y,
« TUCCUMMIISALIAS »,
«Merabomusmy. O6eyrxaaoT B
KJ1acce npooieMubie BOIIPOCBHI,
CBA33aHHBIE C IIpolleccaMu o6MeHa
BEILECTB B OHOIIOrHYeCKHX
CHCTeMax
OHepreTuyeckmii Omnpenenstor IIOHATHS, [Ipesentamus | 17.11




AbIXaHue». XapakTepusyior
OCHOBHEI€E 3TAamkl
SHEPIreTHYECKOT0 0OMeHa B
KIIETKaX OpraHusMos.
CpaBruBaror SHEPreTHYECKYIO
3¢ dexTHBHOCTB rMKOI3a I
KJICTOYHOTO JIBIXaHKs

®dorocunres u
XEMOCHHTE?

Onpenenstor IOHATHS,
}opmupyemEle B xome H3YYeHHs
TEeMBIL: «CBeTOBas (haza
horocunTesan, «remuonas baza
thotocunTesar, «poromus BOJIBIN,
«XEMOCHHTE3», «XEMOTPOdELY,
CHUTPH(DHIHpYIOIHME Oakrepuny.
Packprisaror 3nauene
(orocunresa. XapakTepusyior
TEMHOBYIO H CBETOBYIO (hazkI
(otocunTesa 1o cxeme,
[IPUBEJICHHOMH B yueOHHKe,

Ipesentanus | 30,11

2

2 | ABTOTpO(dEI H Orpenensior noustus, IIpesentamua | 01.12
3 |nm CTCPOTPO(EI (popmupyemsre B XOJle U3YYEHUs
TEMBI: «aBTOTPO(EI»,
«TeTepoTPOdEI», «HoTOTPodEI,
«XeMOTPOdbI», «campopuTey,
«ITapas’UTEI», «TOJI030HHOE
IHTaHHue». CpaBHHUBAIOT
OPTraHU3MBI 10 c110coBy
TIOJTyYEeHHS THTATENbHBIX
BemmecTs. CocTaBsioT cxemy
«Kraceudukarnus opranusmos mo
croco0y mUTaHuAY ¢
NIPHBEJICHHEM KOHKPETHEIX
IIPHMEpPOB

N

Cunres Genxos B Onpenensiior nomsras, Ilpesentanus | 07,12
4 | knerke GopmupyemEre B XO0Je U3yUYeHHs
TCMBI: «T'€H», «T€HETHYEeCKUIl
KOZ», « TPHILIET, «KOLOHY,
«TPaHCKPHIIIKS», «AHTHKOJOHY,
«TPAHCIIALHAY, KIIOJIHCOMAY.
Xapaktepusyror IIPOLIECCEL,
CBs3aHHEIE ¢ OHOCHHTE30M 6eJTka
B KIIETKe. OMHUCEIBAIOT MpoIiecch
L TPaHCKPHIIIUH U TPAHCIISAIIUK




Henenue knerxy,
Muros

6 | Nel mo Teme:
«Ctpoenue u
ACIICHHE KIIETOK).

Kontponsnas paGora

NIpHMEHAs IIPHHITHIT
KOMHHeMeHTapHOCTH H
FCHETHYECKOro Koga

Onpenensior TIOHATHS,
hopmupyemsIe B xose H3YYCHHs
TEMBL: «MHTO3», «HHTEep(dazay,
«mpocazay, «MeTadaszay,
«aHaaszay, «Teiogazay,

«PeNy LKA, «XpOMaTHIEL»,
«LICHTPOMEpa», «BepeTeHo
ACTeHus». XapakTepusyior
OHonoruyeckoe 3navenye
MHTO3a. ONHCHIBAIOT OCHOBHEIE
(a3br MuTO3a.

[oxasearor 3uanmy TEPMHHOB;
HasbIBAIOT ~OPraHOMAEI KieTKw,
TPYIIIBI XUMHYECKHX 3JIEMEHTOB,
BKIIOYEHHBIX B XHMHYECKHii
COCTaB  KJIETOK; mepeumcisior
THIIBI MUTaHHA; (pa3kl METO3a

Ilpe3sentarms

7 | «Knerounsrii
YPOBEHLY,

2 | O6obuienue o TEMeE:

Xapaxrepusyror CTpOEHHE,
(yHKUMA 1 XUMEITYecKHif cocTan
KIeToK (BakTepuit, rpuGos,
PACTeHMI H KHBOTHEIX);
(oHepretuyeckmit u
TIaCTHYECKUiT 0GMeHEbI);
CYLHOCTh MUTO3a. [IpHBOaST
IPUMEPBI, TOKA3LIBAIOLIHE
B3aHMOCBA3b CTPOCHHS U
byHKIMt KeTok

15.12

Tema 4. Oprannsmennbrii YPOBeHE -

144,

2 | PasmHOXeHue
8 | opranmsmos

Omnpenensror TIOHATHS,
(opmupyemere B x071¢ H3yYeHHs
TEMBIL: «Pa3MHOKCHHE
Opranu3MoBy, «becmojioe
Pa3MHOXCHHEY, «II0YKOBaHHE,
«IICTICHHE TENay, «CHOPLD»,
«BETCTaTHBHOE Pa3sMHOKEHHE,
«IIOJIOBOE PA3MHOKEHHEY,
«TaMeThI», «repMa(poIUTED),
«CCMCHHHUKHUY, (IHYHUKHY,
«CIEPMaTO30H (b1,
«stinexneTkny», OmUCHIBAIOT

I[Mpesenranus

21.12




PasButne MIOJIOBBIX
K1eTok. Meiios.
OHHO;IOTBOpeHHe

CIIOCOOEI BereTaTHBHOO
PasMHOEHHS pacTeHHii,

Onpenensior TIOHATHSI,
Gopmupyemee B X0Jlle U3yYeHHUs
TeMbL. CpaBHHBAIOT MUTO3 K
MeHo03. O6bsacHsSOT
6Honomqecxyfo CYILHOCTE
MHTO3a H OIIOXOTBOpEHMS!

IIpesenTarus

el

Unnusunyansmoe
pasBuTHE
OpraHH3MoB,
Buorenernueckmi
3aKOH

Onpenensior ITOHATHS,
hopmupyemse B X010 H3y4YeHHs
TEMBIL. XapakTepu3yror TIEPHOIBI
OHTOreHe3a. OmuchIBaIOT
0COGEHHOCTH OHTOreHe3a Ha
TIPHMEPE PA3IHYHEIX IPYIIII
Opranu3MoB. OOBIACHIIOT
6Honomqecxyfo CYIIHOCTE
OHoreneTHyeckoro 3axoua,

[TpesenTamus

O6o6menne 110 Teme:

«OpranusMeHnIi

Omnpenensror TOHATHS,
copMHEpOBaHHEIe B x0/1¢

29.12"

YPOBCHE), H3YUCHHUS TeMbl. OTpabaThIBaIOT
YMEHHS GOopMyTHpPOBAaTH
THITOTE3BI, KOHCTPYHPOBATS,
IIPOBOIHTH 9KCIIEPHMEHTEL,
OLIEHUBATE I1OJTyYEeHHEIE
PE3yIbTaThl

3aKoHOMepHOCTH Ompenensror ITOHSTHS, IpesenTanus | 11.01

HacJIe1I0BaHH bopmupyembie B X0Ie U3YUYEHHS

TIPU3HEKOB, . TEMBI: «THOPHI0IOrHYeCKHi

TaHOBRJICHHEIE [,

FETARARNCHIGI METO/1», «YHCThIE TUHHUL,

Mengnenem.

MoHoru6pusHoe «MOHOTHUOPH/IHBIE

CKpelrBame, CKPCUIHBAHHUS», «JIJIe/ILHEIC

JIP.Ne3 1o Teme: T€HEI»), «TOMO3HIOTHBIE U

«Pemrenne TETePO3UTOTHEIE OPraHU3MELY,

TCHETHYECKHX 3a1ag
Ha MOHOTHOpPHIHOE
CKPEIUBAHUEY.

«TOMHHAHTHBIC H PEIECCHBHBIC
IIPH3HAKH Y, «pacIleIIeHHe,
«3aKOH YHCTOTHI

rameT. XapakTepusyoT
CYIHOCTE THOPHIOIOTHYECKOTro
MeTona. CocTaBlsIoT cXeMEl
CKpemuBanusa. O0bsACHIIOT
OHTOJOIHYECKHE OCHOBEL
3aKOHOMEPHOCTEH Hac/IeIOBAHUS




TIPU3HAKOB NIPH MOHOTUGPH AHOM
CKpellmBaHuu. Pemaror 3a1auy
Ha MOHOTHOPH/IHOE CKpeluBanHe

3 | Hemonnoe Onpenensror TIOHSTHS, [IpesenTars
3 | nomuHHpoBanme, hopmupyemEe B X070 H3yYeHHUs
L'enorun u erorun, TEMBI: «HEIOIHOe
AHanmusupyiomiee
AOMHHHDPOBAHHUEY, TEHOTHIIY,
CKpElLINBaHHe
JIP Ned 110 Tene: «(peHoTHI», «aHaJTH3HUpYIOMIee
«Perrenue CKpemuBanuey. XapakTepusyior
TCHETHYECKHX 3a/1ay | CYILHOCTb aHATH3HPYIOMEro
Ha HacJleZloBaHHe CKpemBanus, CocTapigior
IIPH3HAKOB IpH CXEMBI CKpeluBaHus. Pemaior
FElRIHOM 3a/lauM Ha Hac/Ieq0BaHKe
JOMHHUPOBAHUH Y,
TIPU3HAKOB IIPH HEMOJIHOM
JIOMUHHPOBaHHH
3 | durubpummoe Onpenensior IIOHATHS, JlaGoparopro | 18.01
4 | cxpemmBanye. 3akon (opmupyemsIe B X010 H3YYyeHus |e
HC3aBHCHMOro TEMBI: «TUTHOPHIHOE 06opynoBanu
HaclleIoBaHHUs e
CKPCILUBAHUE Y, «3aKOH
[IPU3HAKOB
JIP NeS 1m0 HE3aBHCHMOTO HaCJIEHOBAHHS
Teme:«PemeHue NPU3HAKOBY, «IIONTUTHOPHAHOE
TCHETHYECKUX 3ajJau CerI.IIHBaHHe», «peIIeTKa
Ha muruOpuaHoe [Tenneray. Taror XapaKTEePUCTHKY
CKpeLIHBaHKE). H O0BACHSIOT CYIIHOCTB 3aKOHA
HE3aBHCHMOI0 HACIIEHOBAHUS
IPU3HAKOB. COCTABIIAIOT CXEMBI
CKPCILHBAHUS U PELIETKH
llennera. Pemaror 3anaun na
AUTHOPHIHOE CKpEIIUBaHIe
3 | I'enetuxa mona. Omnpenensior noustug, Jlaboparopro | 19.01
5 | Cuemntennoe ¢ momom (hopmupyembie B Xone n3yuenns | e
Haceiosanne TEMBL: «aYTOCOMBI», «II0JIOBEIE 00opynoBann
JIP No6 no e

Teme:«Pemenne
IeHETHYCCKHX 3a/ay
Ha Haclle/loBaHue
IIPH3HAKOB,
CLEIJIEHHBIX ¢
TIOJIOMY,

XPOMOCOMEI), «TOMOTaMEeTHbIi
TI0JD), «FeTepOraMeTHBIMH Moy,
«CLICMIJICHHE I'eHA C IIOJIOMY.
CocraBmsior cxempr
CKPEIIUBaHUS. Y CTaHABIHBAIOT
IPHYUHHO-CIIEICTBEHHEIE CBSI3H
Ha IPHMepe 3aBHCHMOCTH
Pa3sBHTHS 110J1a 0COOH OT ee
XpoMocomHoro HaGopa. Pemaror
3a/1aYHl Ha HACJIEJOBaHHE
IIPU3HAKOB, CUEIUIEHHBIX C IIOJI0M




O6o6menue 1o TeMme:
«3aKkoHBI MeHnemnsy,

Onpenensror ITOHATHS,
cOpMHpPOBaHHEIE B xone
H3YYEHHS TEMBI.

Orpab6arsisaror YMEHHs
dbopMynEpoBats THIIOTE3E],
KOHCTPYyHpOBATh, MPOBOIKTE
IKCIIEPHMEHTEI, OIIeHHBATE
IOy YCHHBIE pe3ybTaTh

3akoHOMepHOCTH Onpenersmior TIOHSATHS, JlaGoparopro
H3MEHYHBOCTH: hopmupyemsie B xone H3yYeHHs |e
MyTalHoHHas TCMBI: «H3MEHUHBOCTE, obopynoanu
H3MEHYHBOCTB. e
JIP N7 1o teme: “MoZHuKamHy,
«BBIABIEHke «MOIH(GHUKAIIMOHHAS
H3MEHYHBOCTH H3MEHYHBOCTBY, HOpMa
OpPraHH3MOBY. peakiumy. Xapaxkrepusyror
3aKOHOMEPHOCTH
MOIH(DHKAIHOHHOM
HU3MEHYHBOCTH OPraHH3MOB.
Brimonnsior IPaKTHYECKYIO
paboTy 1o BEIsIBIEHMIO
H3MEHYHBOCTH Y OPraHU3MOB
3 | 3akoHOMepHOCTH Onpenensior nonsrus, IpesenTamus | 01,02
8 | m3smenunBocTH: (GopmupyeMmee B X0Jle U3yUeHHUs
MyTallHOHHas TEMBI: «T€HHBIE MyTaI[UU,
SAMERHERE T, «XPOMOCOMHBIE MyTallHH,
«I'CHOMHBIE My TAllMHY, «yTpaTay,
«IENCLHUS», «IYITHKALHSY,
«HHBEpPCHAY», «cuHApoM [layHay,
«TIOJMILTOU A, KOJIXUIIHHY,
«MyTareHHEIE BEIeCTRAY.
XapakTepusyror 3aKOHOMEPHOCTH
MYTallHOHHON M3MEHYHBOCTH
OPTraHH3MOB.
3 | OcHOBHEIE MeTO B! Onpenensior nousiras, Ipesentamma | 02.02
9 | cenexunu pacrenmi, hbopmupyeMmbIe B X0n€ H3yUeHNs
KHBOTHBIX H TEMEL XapaKTepU3YIOT METOMIEI
MHEKPOOPraHIEMOB CCJICKUMOHHOM paboThLI.
CpaBHHBaIOT MaccoBbIif 1
HHIHBU Y JILHBIH 0TGOp.
['oToBsaT coobmenus k YPOKy-
cemunapy «Cenexims Ha ciysxGe
YesIoBeKan




«Cenmexmmsy.

Ne2

[Monynsnuonyo-
BH/IOBOH YpOBEHE:
o0mas

XapakTepucTuka JI.P

Ne§ 1o Teme:
«M3yuenne
Mopdooruyeckoro
KPUTEpHS BHaY,

O6o6menue o TeMe:

Kontponenas pagora

Beretynaror ¢ coobmeHusIMH,
00CYIKIAIOT coobmeHus ¢
OAHOK/IACCHHKAMHU H yYHTeNIIMK

S, Honyasiumonno-suosoii YPOBeHB - 9q

Onpenensior TIOHSATHS,
hopmupyemee B X010 H3YYeHH
TeMEL. JlaroT XapaKTePUCTHKY
KPHTCPHER BHJIa, MOMY IAHOHHO]
CTPYKTYpbI Buja. OMUCHIBAIOT
CBOMCTBA IOy Ts1Mii,
O6bsacHsor pous
PEIPONYKTHBHOH H30Ms1HH B
TIOIePIXKaHMK LIENOCTHOCTH BH A,
Bemonnsior [IPAKTHYECKY O
paboTy 1o usyuenmuro
Mopdoioruyeckoro KpUTEpHs
BUJIA,

JlaGoparopro
€

obopymoBanu
g

15.02

OKoJlornyeckue
(axTopEI U yenorms
cpebl

Onpenensor IIOHATHS,
(opmupyemele B xone H3YYCHHS
TEMBL: «abHoTHYeCKHe
SKOJIOTHYECKHE (hakTOpEI»,
«OHOTHYECKHE IKOMOrHYeCKHe
(axTops», «aHTpomOreHHLE
SKOIOTHYeCcKHe (aKTopkIy,
«IKOJIOTHYECKHE YCIIOBHSY,
«BTOPHYHEIE KTHMAaTHYECKHE
baxrops». JTaror
XapaKTePHCTHKY OCHOBHBIX
9KOJIOTHYECKHX HaKTOPOB u
YCIIOBHH Cpefibl.

[Ipesenranus

16.02

Fu

Bmusuue
9KOJIOTHYECKHX
(axropos na
OpPraHHU3MEI

YCTaHaRIHBAIOT MpHUMHIO-
CJICICTBEHHbIC CBA3H Ha IIPUMEpe
BIMAHNS 5KOJIOTHYECKUX YCIIOBHI
Ha OpraHu3MEI,

IIpesentamus

29.02

(9]

[Tponcxoxnenue
BUIOB. PassuTne
9BOJIIOIHOHHEIX
NIpeACTaBIeHu

Onpenensror TTOHSATHS,
(opmupyemsIe B xome H3yYeHHs
TEMBL: «IBOJIIOLHA», « TEOPHS
Hapeunay, «ABHIKYIIIHE CHITBI
SBOITIOLMHY», KH3MEHYHBOCTE ),
«6oprha 3a CYILECTBOBAHHEY,
«CCTECTBEHHBIH 0TOOpPY,
«CHHTETUYECKast TEOPHsI

IIpesenranus

01.03




SBOMONHEY, Jlaror
XAPaKTEPUCTUKY H CPaBHUBAIOT
9BOJIIONMOHHEIE IIPE/ICTABICHHS
K.B.JIamapka u ocHOBHEIE
ToNoxeHAs yuenust Y. [lapBunua.
O6Bscusror 3aKOHOMEPHOCTH
SBOJIOLIHOHHEIX IPOLIECCOB ¢
no3unuit yyenns Y.Jlapeuua.
TI'otoBsT coobmenns wim
lipesenTanuy o Y. Jlapsune & Tom
HCJIC C HCITOJIb30BaHHEM
KOMIIBIOTEPHBIX TEXHOJIOTHI,
PaGotaror ¢ UnTepreToM Kak ¢
HCTOYHHKOM HH(pOpMaimu

CCTECTBEHHBIH 0TOOP

hopmupyemsIe B x01e H3y4eHHs
TCMBL: «BHYTPHBH/I0Bast 6opr6a
33 CYILUECTBOBAHHEY,
«MEXBHIOBasA 60pbba 3a
CylecTBoBaHuE), «0oprba 3a
CYIIECTBOBAHHUE C
HeO/IarOMPHATHEIME YCIIOBHAMH
CPEABD, «CTaOMIH3HpYOmuit
CCTECTBEHHBIH 0TOOpY,
«JIBHXKYIIHH €CTeCTREHHEII
0T60p». XapakTepusyror (bopMEI
0OpEOHI 3a cymecTBoBamHe U
CCTECTBEHHOro 0TOOpA.
Paspabarsiparor OKCIIEPHMEHTEI
110 U3YYCHHIO JieficTBHI 0TGOpa,
KOTOPEBIE CTaHYT OCHOBOIH
Oyaymero yye6uo-
HCCJICIOBATEIILCKOTO IPOCKTA.

4 | Monynsmms kax Ornpenensior nmoustus, [Ipesenranus
6 | anemenTapnas dbopmupyemsre B xoe H3YYeHHs
CAMHHLA TEMBI: «IOMYJIIHOHHAS
TC€HETHKAY, «IeHO(DOHTY.
Hasrbsator npuunme;
M3MEHYHBOCTH reHo(oH A,
O6c¢yxnaroT npo6nempr
ABHKYIIHX CHJI SBOJIFOIHY C
TIO3MUHI COBpeMeHHOi
Ouonorun,
4 | Bopn6a 3a Onpenensitor nousrus, [pesentanus | 08,03
7 | cyuiectBoBanue 1




4
8

Bunoo6pazosanme

Onpenensiror MIOHSATHS,
Gopmupyemere B XOJI€ H3yYeHUsI
TEMBIL: «MHKPO3BOJTIOIHsI»,
«M3OJIALHAY, «PEIPONYKTHRHAS
H30JLALHAY, «BHA0OOpasoBaHmey,
«reorpaguyeckoe
BHI000pazoBanmey.
XapaKkTepusyioT MexaHu3ME]
reorpa)Hueckoro
BHI000pa3oBamusl.

IIpesenTanus

N=N N

Maxpossomonus

Onpenenaror IMOHATHS,
dbopmupyemsre B xoze H3y4eHHs
TeMBL. XapaKTepusyIoT riapHbLe
HaNlpaBIIEHUS 3BOJIIOIHH.
CpaBHuBaior MHKPO- U
MakposBomonuio. PaboTaror ¢
JONOTHUTEEHBIMH
HH()OPMalHOHHBIME
HCTOYHHMKAMH C IIeJIBIO
IIOATOTOBKH COOOIICHHS WITH
MYJIbTUME/IHA IPE3EHTAIIHH O
thakrax, JI0Ka3bIBAOIIUX
9BOJIIOIHIO

[Ipesenrtanns

15.03

O6061menne no Teme:
«IMomy sy,

Bricrynaror ¢ COOOIIEeHuIMH,
00CyKIaroT cooBIenus ¢
OHOKJIACCHUKAMH U YUHUTEIAMH

21.03

Tema 6.9xocucreMubIii YPOBeHE - 7y,

Coobectso,
9KOCHCTEMA,
O6uoreorenos

Onpenemnstror MIOHATHS,
bopmupyemere B xo1e U3YYEHHS
TeMEIL: «OHOTHYEeCKOe
coobuiecTBON, «OHonEeHo3Y,
«3KOCHCTEMa, «OHOreoIeH03 .
OnucrIBaOT U cpaBHMBaIOT
SKOCHCTEMBI PA3IMYHOTO YPORHSI.
HpuBossT npumepsr skocucTem
Pa3HOro ypoBHs. XapaKTepusyror
AKBapHyM KaK HCKYCCTBEHHYIO
9KOCHCTEMY

IIpesenrarus

22.03

W

Coctas u ctpykTypa
cooOImectra

Onpenenstor nousras,
(opmupyemsle B Xome U3YUCHUS
TEMBI. XapaKTepu3yioT
MOpP(hOJIOrHYECKyI0 1
IPOCTPAHCTBEHHYIO CTPYKTYpPY

[TpesenTanus

28.03




cooOmIecTs. Ananmusupyior
CTPYKTYpPY OHOTHYECKMX
COOBIIECTR 10 cxeme
Onpenensror IIOHSTHS,
(bopmupyemire B X0/1e H3yYeHHus
TeMEL Pemaror sxosnornyeckye
3a1laYM Ha IPUMEHeHHe
9KOJIOTHYECKHX
3aKoHOMepHocTel. [IpuBosgT
ITPHUMEDBI MTOJIOKHTETBHBIX |
OTPHUATEIIEHBIX
B3aHMOOTHOLIEHHI OPraHU3MOB B
TOITY JISITIMSIX

MexBunoBse
OTHOIIIEHHS]
OpPraHHu3MOR

[Mpesenrarus

I[Torok Bemectra Onpenensior TIOHSATHS,
SHCPruH B hopmupyemsIe B X010 H3yYEeHHs
JKocucreme TEMBL: «ITHPAMH/A YHCIEHHOCTH I
Guomacce». Jlator
XapaKTePUCTHKY poJiu
aBTOTPO(HEBIX 1 TeTePOTPOPHEIX
OPraHUu3MOB B 5KOCHCTEME.
Pemaror sxonornueckue 3a1a9n
Ha MPHMEHEHHE 3KOJIOTHYECKHX
3aKOHOMEPHOCTEiH

[IpesenTtaums | 04.04

5 | CaMopasBuTHE Ornpenensitor noustus, IIpesenranus | 05.04
S | aKocHCTEME, bopmupyemsie B xone n3yuenus
OKonoruyeckas TEMBL: «PaBHOBECHE»,
CyIeeCHy «ICPBUYHAS CYKIIECCHSY,
«BTOPHYHAS CYKIIECCHS)),
XapaxTepusyior IIPOLIECCEI
CaMOPAa3BHUTHS 3KOCHCTEMEL,
CpaBuuparor HEPBHYHYIO H
BTOPHYHYIO CYKIECCHH.
PaspaGareiBaror miana ypoka-
9KCKYPCHH

Obob6maronmit ypox | CoTosat orger 00 9KCKypeun 18.04
—3KCKYpCHs
Tecruposanue Brinenste cxoncrsa n pasyinums B 19.04
(yHKIHOHHPOBAHAN HazeMHBIX K
BOJHBIX 9KocHcTeM. JlaBath
XapaKTEePUCTHKY JeATeNEHOCTH
UCJIOBEKA KaK OJTHOMY H3
PeryHpyIomux haktopos B
9KOJIOTHYECKHX CHCTEMax

| Tema 7. Buocdepusiii yposens - 94,

~ L |\ Win




buocdepa.
Cpenoobpasyiomas
JEATeNEHOCTE

OPraHH3MOB

5 | Kpyrosopor Bemecrs
9 | B npupoze

Onpenensror nousris
«buochepay, «soxuas cpemay,
«Ha3eMHO-BO3/yIIHas cpeyay,
(II0YBaY, «OPraHU3MBI Kak cpeza
o0HTaHuUsY, «MEXaHHuYecKoe
BO3aeHCTBHEY,
«(U3MKO-XUMHYecKoe
BO3/CHCTBHEY, «IepeMernenue
BEIIECTRAY, «TYMyCy,
«('I})HHpraIIPISI)).XapaKTepHBYIOT
Ouocepy kak riobansHyo
JKocucremy. [Ipusonat mpumepr:
BO3ICHCTBHS JHBBIX OPraHu3MOR
Ha PasiIMYHbIe CpeIbI JKU3HU

[Ipesentanus

Onpenensror IIOHSATHS
«OHOTeOXUMHYeCKHH LUK,
«OHOreHHBIE

(tuTaTenbHEIE) BEILECTBAY,
«MHKpPOTpO(HEIE BEIECTBay,
«MaKpoTpogHbIe BEIECTBay,
«MHKpoanemeHTm».XapaK'repmy
IOT OCHOBHBIE OHOreOXUMHYeCK e
IMKIIEI Ha 3eMiTe, HCIIOJIB3Y s
WITIOCTpallMY yYeOHUKa.

[pesenTarus

6 | OBomonus
0 | Guocheps

Onpenensior nousTus «xusoe
BCIIECTBOY, «OHOTeHHOE
BELIECTBOY, «OHOKOCHOE
BEIIECTBOY, KKOCHOE BEIIECTBOY,
«IKOJIOTHYECKHIT KpU3HCY.

XapakTepusyior nponeccsr
PaHHEro sTamna 3BOJIFOIHH
Ouocheper.

CpasumBaior ocoGennocty
KpYroBOpOTa yriepona Ha pasueIx
STalax 3BOJIOLHH GHOC]epE!
3emum.

OOBSCHAIOT BO3MOXKHEIE
HIPHYHHBI 3KOJIOTHYECKUX
KPH3HCOB,

[MTpesenramus

03.05

6 | 'mnmoresnr
1 | BosHHKHOBeHUS
L JKH3HHU Ha 3eMiie

Onpenensiror nousTus
«KPEAHOHN3M»,

[Ipesenrannus

10.05




(=)

Pa3puthe
IIpeacTaBIeHHt 0
IIPOHCXOMKICHUH
JKHA3HH.
Corpemennoe
COCTOSIHHE
pobiieMsr.

«CaMOIPOH3BOIEHOE
3apOXJIeHHE), «THIIOTE3a
CTallHOHAPHOT O COCTOSHHAY,
(THIIOTE3a IAHCTIEPMU MY,
«THUITOTE3a OHOXUMHYECKOH
SBOMIONHK Y. XapaKTepusyoT
OCHOBHBIE I'HIIOTE3E]
BOSHUKHOBEHHS JXH3HHU Ha 3eMmiie,
O6cyaxnaror BOIIpOC
BO3HUKHOBEHHS JKU3HH ¢
OLHOKJIACCHUKAMM M yUYHTEIeM

Onpenensior nonsTus ITpesenTanus
«Koanepsarhly, «MPOGHOHTE,
«THITOTE3a CHMOHOTHYECKOTO
IIPOHCXOIKIECHHUS
OYKapHOTHYECKHX KIIETOK),
«THIOTE3a IMIPOHCXOKICHHS
SYKAPHOTHYECKUX KIIETOK U UX
OPTraHOHJIOB IIyTeM BIISTYHBAHUS
KJICTOYHOI MeMOpansIy,
«IIPOTCHOTY, «3ybaKTepumy,
«apxebaxTepumy.
XapaKTepU3yIOT OCHOBHEIE 3TaITE]
BO3HHKHOBEHHS U PA3BHTHS
JKM3HH Ha 3eMile.

PassuTie sxu3nu na
3emite. Dper
ApeBHEHIIEH 1
JAPEeBHEH KU3HK

Onpenensror nousTus «3pay, [Ipesenranus | 17.05
CIIEPHOI, «3I0Xay, «KaTapXeiiy,
«apxen», «IpoTepo30iiy,
«Iae030my, «ME€3030i1y,
«KalHO30MHy, «IaJICOHTOIOTHY,
«KeMOpHiiy, «OPIOBHKY,
«CHILYp», «ACBOH», «Kap6oHy,
«IICPMBY, K TPHIOOHTEIY,
«PHHHO(UTBL), KKHCTeMephle
PBIOEI», «cTeronedasy,
«MXTHOCTETrH»,

«Tepancuibly. XapaKkTepu3yroT
PAasBHTHE XKH3HU Ha 3eMIle B pbI
APEBHEHINEH U JIpEeBHElH KU3HK,

(@)

Passutue sxu3nm B
M€3030€ H KaifHoz3o0e

Onpenensior nousTus «TpHacy, ITpesenTtamus | 23.05
«Iopay, «Mem», «TUHO3aBPEIY,

«CyMYaThIe MIICKOITUTAIOIIHEY,
«INalCHTapHbIE v




MJIEKOIUTAIOMIHE ), «IAJICOTEeH »,
«HEOTeHy,
((B.HTPOHOI"GH».XapaKTepHByIOT
OCHOBHEIE NIEPHONBI pa3BUTHS
XKH3HH Ha 3eMJle B Me3030e i
KaifHo3oe. [TpuBoasar NPHMEPEI

OpranH3MoB, HacemsBImIux 3eMiro

B KaHO30€ U Me3030e,

PasButue xuzny 5
ME3030¢ H KaliHo30€,
O6obmarormmii YPOK-
9KCKypCHust

Ycranasnuearor NIPHYHUHHO-
CJICNICTBEHHBIC CBA3N MEKTY
YCIOBHAMH CpeJibl OOUTaHHS
9BOIOMHOHHBIMH MPOLeCCaMu y
Pa3JIMYHBIX IPYNIT OpraHu3MOB.
PaspaGarsparor mnama ypoka-
9KCKYPCHH B KpaeBe[UYeCKHii
MY3eH HJIM Ha Ie0JIOTHIeCcKOe
oOHaxeHHe.[oToBST oTUeT 0G
3KC](prHH

[Ipesenrarms

24.05

AHTpornorenHoe
BO3JICHCTBHE Ha
6rochepy. OcHoppr
HAIlHOHAJIEHOTO
IIPHPOIONOIE30BAHH
A

Onpenensior noustus
€aHTPOIIOTCHHOE BO3JICHCTBHE Ha
Ouocepy», «HOOC(hEpay,
IPHPOIHEIE

pecypcerry. XapakTepusyior
HCII0BEKa Kak OHocomuanbnoe
CymectBo. OnuckeBaOT
SKOJIOTHYECKYIO CHTYAIIHIO B
CBOEl MECTHOCTH, Onpenensror
TIOHATHS «pPalHOHAIEHOE
IPHPOJIOIIOIb30BAHHE Y,
«ob1ecTBO 0xHOpaz0BOrO
HOTpeﬁJIeHHH».XapaKTepPIfiyiDT
COBPEMEHHOE YeJIOBEUECTRO KaK
«o0ImecTBO OZTHOpa30BOro
noTpebnennsy. O6¢ysxnaror
OCHOBHBIE IIPHHIIHUITEI
PalliOHATTBHOIO UCIIOIB30BAHUS
IPHPOJIHEBIX PECYPCOB

IIpe3senranus

30.05

3amuTa npoekTon

[Ipoexr

31.05

00 NI O

3amuTa npoexton

IIpoekt
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