MYBEHIHIIAIBEEOE 061e00pasoBaTebHOe YIPEK/ISHME
«JImneit Ne3 Tpaxroposaroackoro patona Bosrorpagay

«PACCMOTPEHO» «COYJIACOBAHO»
Pygosomerens MO Mezgmuact
(Honmkapesa H.1O./ /Koxeprvikosa T.C./
ﬁp(:}g)xcon Nel
ot ¢ » aprycra 2023 r. (@ » aprycra 2023 r.
PomaHoBa Mopnucaro ungposoi PABOYAS DPOIPAMMA
noanucbto: PomaHoBa
Ma PWHa MapuHa HrkonaeBHa yIe6HOro MperMeTa
HaTa: 2023.08.28 15:07:18 «Buonoras (6a30REL yPOBEHE)»

HuKonaeBHa £03'00"

g 10-11 kracca
cpenEero obmero obpa3zoBagms

PaccMoTpero Ha 3aceaHuE
TIeJaroTHYECKOTO COBETA
TIpoToxon Ne 1

oT «28» aBrycta 2023 1.



TlosgcHUTENLHAN 32MHCKA

PaBouas mporpamma o yaeGHOMY mpeameTy «Bronoress: GazoBrii yposers» mus 10-11 knacca paspaboTaHa Ha OCHOBE:

1. DenepanmeROro rocyNapcTBEHHOrO 06pasoBaTeNbHOTO CTAHAAPTA CpeHEro obmero obpasosanus (YTB. TpuKasom MuHECTEpCTBa 00pasoBarms U Hayka PO
oT 17.05.2012 No 413 ¢ maMenenmsavu ot 12.08.2022 ). : :

2. Qepepanbroit 06pa3oBaTEIEHOM MPOrPaMME] CpeHero obmero obpasopanms (YTB. npukasoM Musmpocsemenust Pocenu ot 18.05.2023 Ne 371).

3. ®epnepaneHoit pabouet mporpaMME! cpenrero obmero obpasosarss. bromoras 10-11 xnace (6a30BEIL YPOBEHE).

4. O6pasopartensHO# Oporpammel MOV Jlumes Ne 3 or 28.08.2023 .

Ocymectainenne paouel mporpaMMbl mpefmoNnaraeT Hemoimbzosanne YMK: Bmomorms: 10-# kmacc: GasoBeii ypomems: yuebmux /B.B.Jlacewmmx,
A.A Kamencxuii, A.M.Py6nos (u ap.); mox pen.B.B.IMacewrmxa. — Mocxsa: ITpoceemerse, 2023 (Juams sxa3gm).

HEM U3YYEHV YVUEBHOIO IIPEOMETA «BHOJIOTMSI» 5a 6a3080M YpPOBHE:

oBnafenre 00y4aOMIMEC 3HAHHIMY O CTPYKTYPHO-(DYHKIMOHAIBHOM Oprafn3ailiy KHBEX CHCTEM Pa3HOro PaHra;
OpHOOpeTeHre YMEHHH HCIONG30BATE STH SHAHMS I TPAMOTHEIX A€HCTBHI B OTHOINEHHE 06BEKTOB JKUBOMR IPHPOAE] H PeMICHHS Pa3mHIHBIX

MH3HEHHEX Npobiem.

SAIAYH:

OCBOEHHE ODYTAIOIMMHECH CHCTEME] 3HAHHH 0 OHMOMOTAYeCKAX TEOPHIX, YOeHUIX, 3aK0HAX, 3aKOHOMEPHOCTAX, TANOTe3aX, TpaBriax, Cyiainmx
OCHOBOH 115 hOpMUpPOBaHNS NPEACTABIEHAN O ECTECTBEHHO-HAYIHOH KapTHEE MUPa, 0 METOXEX HAYIHOr0 IIO3HAHHS, CTPOSHHH, MEOTO0Gpasun 1
OCOBGEHHOCTAX JKHBLIX CHCTEM PasHOTO YPOBHS OPraHM2alliy, BEIAIONIMKCS OTKPHITHSAX i COBPEMEHHbIX HCCIENOBaHMAX B OHomoruy;

(GopMuposanue y 06yTarOMTKes IO3HABATEBHBIX, HETEIUIEKTYATHEX B TBOPYECKHX CI0COBHOCTEH B IpONEcce AHAIN3A JAHHEE O IyTHX PA3BUTHI B
OHONIOTHM HAYYHBIX B3[TIZIOB, HAEH M HOIXOAOB K H3YUEHMIO JHBbIX CHCTEM Pa3HOTO YPOBHS

OpraHu3aIuy;

CT2HOBIEHHe ¥ ofygaromuxcs obmel KyNsTyphl, HYHKIHOHANBHON TPAMOTHOCTH, Pa3BUTHE YMEHHIT 0GBICASTE B OLCHHBATE ABICHUI OKPYIKAIOIIero
MHEpa JKEBOK MPHPOIE! HA OCHOBAHAM 3HAHUH W ONBITA, NONYICHHBIX TIPH H3YISHAH GHONOIHE;

dopMEpoBaHie y 00YIAOIHXCS YMEHHI HILTOCTPEPOBATE 3HaUeHAe OHONOTAYECKHX 3HAHMM B IIPAKTHYECKOH EATENBHOCTH JEN0BEKa, PASBATHH
COBPEMEHHBIX METUITHHCKUX TEXHOIOIHH # arpoOHOTeXHONOTHI; .
BOCIUTAHEE YOEXKAEHHOCTH B BO3MOKHOCTH TIO3HARMS JEOBEKOM JKHBOMN XIPHUPOIHL, HeOGXOMIMOCTH BEpEsKHOro OTEOMEH S K Heli, COBIIoNeH
STHYECKUX HOPM IpH NPOBENSHHH OHONOTAIECKHX HCCIEN0BANNH;

OCO3HaHHeE IIEHHOCTH OHONOrH9ecKAX 3HAHAM JNA NOBBILEHNS YPOBHS SKONOTHYSCKOM KyNBTYPEL, ATst HOPMEpPOBAHIS HAYYHOr0 MAPOBO33PEHUS;



® NpHMEHEHHe NPHOOPETERHEIX 3HAHMK i YMEHNH B OBCEHHEBHON JU3HH JUIS ONEHKE IOCIEICTBHI CBOeH AeATENbEOCTH IO OTHOMEHHO K
OXpYIKArOIeH cpere, coOCTBeHHOMY 3I0POBEI0, 0D0CHOBAHKE ¥ COBMIOASHHE Mep IPoQHAAKTAKA
3a00neBaHmiA. '
B crcreme cpexrero obmero o6pazosanms «BHONOIES», H3yIacMas Ha 6a30BOM YPOBHE, ABNsercHE 00s3arenbubmM y9eOHBM IIpeIMETOM, BXOIAIIEM B COCTAR
npeaMeTHOR ofnacTa «EcTecTReHHOHAYIHBIE TIPEMETEI?.
Hamuas nporpavMMa npeAycMarpiBaeT H3yIeHAe GHonoran B o6néme 68 yacon:
B 10 xiracce — 34 waca (1 wac B wegemo), B 11 xnacce — 34 gaca (1 wac B HEJEI0).

Ilnannpyemsre 06pazoBaTensHEIe PE3YALTATHI 0CBOEHNS Y4eGHOr0 mpeamera «BroTormm (10-11xu)

JInurocTHEBIE PE3YIbTATEL:
JImgrOCTHEIE PE3YIBTATE! OCBOCHMA Y‘IBGHOI‘O opegMera «brONOrua» JOJKHEL OTpaXaTk FOTOBHOCTE H CIIOCOOHOCTD 06Y‘IBIOIE[I/IXCH PYKOBOICTBORBATECA

= chOpPMIPOBARHOH BEYTperHeli mosumrel MITHOCTH, CHCTeMOM IIEHHOCTHELX OpHeHTauni, TO3UTHRHEIX BHYTpeHANX YOexaenuii, COOTBETCTRYIOMMX )
TPANHIHOHEBIM HEHHOCTSM POCCHACKOro 0OLIECTBa, pacimpeHre JKHM3HEHHOTO OIIEITa ! OHBITA AESITEIbHOCTH B IPOIIECCe Pealin3aliii OCHORHEIX HAaIPARBIEHuH
BOCITHTATENLHOR AESTENBHOCTH, B TOM QHCHE B UACTH:

1) IrpaskIaHCKOrO BOCIHTANMS:

CHOPMEPORAHHOCTE IPAXKIAHCKOM NIO3HITME 00YJAIONErocs KaK AKTABHOTO ¥ 0TBETCTBEHHOTO WIEH poccmiickoro ofmecTBa;

OCO3HAHHE CBOMX KOHCTHUTYLIHOHHEIX IPaB H ofsA3aHHOCTEH, YBasKeHHE 38KOHA H IPABOIOPSIKA,

TOTOBHOCTE K COBMECTHOM TBOPYECKOH AESTENLHOCTH NPH CO3HAHWH yIeOHBIX IPOEKTOB, PEINCHHH y9eOHBIX ¥ HO3HABATESBHBIX 3afad, BEITIOJIHEHHH
GXOOTHYECKIX SKCIIEPHMEHTOR,

e~ GHOCO O HO ST O FPEACHATICOBC T REHEYIO TIO3AIHIO 0 0 THOMS HIIO K SBIICHILIN COBPEMEREOM IKH3 I F 00 BACHTT €8; "=~ ’

YMCHHE YIHTHIBATH B CBOHX NEHCTBHAX HeOOX0MMMOCTE KOHCTPYKTHBHOTO B3aUMOJICHCTBYS JMOEH ¢ PASHEIMA YOS K HEHUAMY, KyITETYPHEIME NEHHOCTAMHE
H COMMAalLbHBIM IIOJIOKEHHEM, _ : _

TOTOBHOCTH K COTPYXHHYECTBY B TPOLECCe COBMECTHOIO BBIMONMHEHMS YUeOHBIX, IO3HABATENHHBIX M HCCIEHOBATENBCKAX 337ad, YBaXXHTENbHOE
OTHOIIEHNE K MHCHHIO ONIIOHEHTOB IPK 00CYKISHHH CHOPHEIX BOOPOCOB GHOMOTHYECKOTO COASPIKARNS,

TOTOBHOCTE K I'YMaHMTAPHOH K BONOHTEPCKOH AeATENBLHOCTH,
2) DATPHOTAYECKOr0 BOCIIHTAHHAS: .,

¢()OPMEPOBAHEOCTE POCCUIHCKOH TPaskIAHCKON HACHTHYHOCTH, IaTpHOTH3ME, YBAKEHAS K CBOEMY HApOMy, YyBCIBA OTBETCTBEHHOCTH mepeil Pommuoci,
TOpAOCTH 32 CBOH Kpaii, csoro Ponury, cBoif 51361k ¥ KyIETypY, NPOILIOE K HACTOAIEE MEOTORAHOHAIBHOr0 Hapoxa Poccun;

OEHHOCTHOE OTHOMICHHE K IPAPOFHOMY HACIENHIO B MaMATHHKaM TIPHPOE], AOCTIKEHESIM PoccHE B HayKe, HCKYCCTBE, CIOPTE, TeXHOIOTHIX, TPYAE;

CIIOCODHOCTE ONEBMBATH BXJIAZ POCCHHMCKHX YIEHLIX B CTAHOBICHME W PA3BHTHE OHMONOTHH, HOHMMAHHE 3HAYCHMs OWONOTHE B MOIHMARVWHE 3aKOHOB
TIPHPOIEL, B XHU3HM YENOBEKA K COBPEMEHHOI0 O0IIeCTBa;

HACHHAs yOSIKAEHHOCTE, TOTOBHOCTE X CIIY)KeHHI0 OTEYECTBY B €T 3aIMUTe, OTBETCTBEHHOCTD 34 eT0 CymEby;
3) MyXOBHO-HPABCTBEHHOTO BOCIHMTAHAL,

OCO3HAHHE TYXOBHEIX OEHHOCTEH POCCHHCKOI0 HApOAa;

c(hopMHPOBAHHOCTE HPABCTBEHHOTO CO3HAHIS, STAUCCKOTO TORSNEHAS,




CIIOCOGHOCTE ONEHUBATE CHTYALIHIO X IPUHAMATh OCO3HAHHEbIS PEIIeHNH, OPHCETHPYSACH Ha MOPAaIEHO-HPaBCTREHHBIE HOPME! 1 IEHHOCTH;
OCO3HANME JIATHOIO BKJIAAS B IOCTPOSHHE YCTONIHBOrO GYAYINETO;
OTBETCTBEHHOC OTHOMCHWE K CBOMM POINHTEILM, CO3JAHMIO CEMbY Hd OCHOBE OCORHAHEOIO IPHHATHS LEHHOCTEH ceMeiiHOH JKH3HH B COOTBETCTBHE C

TPaTAIEsIME Haponoe Poccum;

4) 5CTeTHYECKOTO BOCHHTAHHN: .
SCTCTMIECKOC OTHOIICHAE K MHPY, BKIIOYAY 3CTETHKY ObITa, HAYIHOTO i TEXHHIECKOTO TBOPIECTBA, CIIOPTA, TPYXA, 00IIeCcTReHHEIX OTHONTCHEH;
HOHEMAaHWE 3MOIIEOHANBHOr0 BO3ACHCTRIS JKHUBOH IPHPOAEI U €8 IEHHOCTH;

TOTOBHOCTD K CAMOBEIP2)KCHHIO B PA3HBIX BHAAX MCKYCCTRA, CTPEMIIEHHE NPOSBIIATE KAYECTRA TROPYECKOH I THOCTH;

5) QE3HIECKOro BOCIUTAHRASL
NOHAMAHHME H peaiM3anus 3m0poBoro H OesomacHoro ofpaza Hwuzgd (3MOpOBOE THTaE@e, COONIOAEHHE THTHEHMYECKHX [PaBHN H  HODM,

cOanaHCApOBAHHLI DPEXAM 3aHNTHH H OTHBIXE, peryinspHas (H3HYecKas AKTHBHOCTB), OEpEeXHOr0, OTBETCTBEHHOrO MW KOMIIETEHTHOTO OTHOLUGHHSI K

COOCTBEHHOMY (HH3HUECKOMY ¥ HCHXTIECKOMY 3JIOPOBBIO; .
LIOHVMaHHE HEHHOCTH IPABKII HEAUBHAYANHOTO I KO/DISKTHBHOIO G€30IACHOTO NOBSHICHUS B CHTYAIKIX, YIPOXKAIOLINK 3A0POBEIO U KA3HE JIoAel;
OCO3HAHHE [OCHEACTBHE ¥ HENPHATHE BPEIHBIX MPUBHHEEK (YIIOTPEOICHAS ANKOI0Jis, HAPKOTHKOB, KyPEHHL);

6) TPYROBOI'Q BOCHIHTAHMII:

FOTOBHOCTE X TPYAY, OCO3HaHKE EHHOCTH MACTepCTRa, TPYLomo6He;
FOTOBHOCTE K aKTHBHOX IeATeNFHOCTH TEXHONOIMYECKOR i COLMANBHOM HapaBICHHOCTH, CIOCOBHOCTh HEMIHNPOBATE, IIAKKPOBATE B CAMOCTOSTENEHO

BBIIONHATE TAKYIO NESTEIHLHOCTE;

MHTEPEC K Pa3NidHBM cepaM Npo(eccroHambHoR AESTENbHOCTH, yMEHAE COBEPLIATh OCOZHAHHEBIL BEIGOP 6yIymeld MpodecCHE X DEeaIZOBLIBATH

COOCTREHHETE KH3HEHHHIE IIAHEL;

LOTOBHOCTE M CHOCOOHOCTE-K-06paseBamiio Ik 6aMo06pasoBariie-Ha- PO TAKSHIIE-BeSH AUBHE -~ — oo reeoeeee
7) SKONOIMYECKOr0 BOCIVTAHNS:

SKOJIOTHYECKH LeNeco00pasHoe OTHOMIEHHE K IIPHPOIE KaK HCTOUHUKY JKU3HH Ha 3eMJie, 0CHOBE &€ CYIIECTBOBAHNS,; 5

NOBENLEHHE YPOBHS SKOJNOTHYECKOH KyJIbTYpEl: IpEOOPETEHHE OIBITA MNAHMPOBAHHS MNOCTYIKOB M OIEHKE HX BO3MOXHBIX HOCICACTBEI IS
OKPYKaIOmEil CpeIpl;

OCO3HAHME MIODANBHOO XapaKTepa SKOIOTHIECKHX MPOBIeM B IyTel 1X PeImeHnd,;

CHOCOGHOCTH HCHONB30BATh HPEOOpETAeMEIe [PY H3yHEHWH OHONOTHMH 3HAHWS H YMGHWS IpH PEINEHAH NpobieM, CBA3AHHEX ¢ DATHOHATHHERM
IPAPOAOTIONE30BaHAEM (COGIMONCHNE MPABHI NOBEACHNS B IPHPOLE, HAIPABICHHEX HA COXpAHeHHE PABHOBECHA B HKOCHCTEMAX, OXPAHY BHIOB, SKOCHCTEM,
6urocdeprr);

AKTHBHOE HEIPHATHE ICHCTBEM, NPUHOCAIHMX Bpel OXKPY’Kaomedl NpHpONHON cpefe, YMEHHE NPOrHO3UPOBATh HEBNArONPHATHHIE JKONOTHUECKHUE
TTOCNCACTEHA IPEANPHHEMASMBIX NEHACTBYE B IPENOTBPAIIaTE HX; . :

HAJlM9HC DA3BUTOrO 3KOJOTHYECKOTO MEBNIUICHHSA, 3KOJOTHIECKOM XYIBTYpPEI, OIBITA OESTENRHOCTH OSKOAOTMYecKol HampaBlneHHOCTH, yMmeHus
PYKOBOLACTBOBATLCA MMH B II03HaBATEIHOM, KOMMYHUKATHBHOH ¥ COMHANBHOM IPAKTHKE, TOTOBHOCTA X YYACTHIO B IPaKTAIECKOM AeTebHOCTH SKONOTHIeCKOH
BAIPaBICHHEOCTH,

8) IEHEOCTH HAYYHOIO TO3HAHKS: .
() OPMHEPOBARHOCTH MHPOBO33PEHHS, COOTBETCTBYEONIETO COBPEMEHHOMY YPOBHIO PasBUTHA HayKu @ obInecTReHOH IpakTHKH, OCHOBAHHOTO HA JHAIIOre




KyHBTYP, CIHOCOGCTBYIOIIET0 OCO3HAHMIO CBOETO MECTA B HOMEKYIETYPHOM MADE;

COBEPIICHCTBOBAHNE A3EIKOBOM M THTATENBCKOH KYIBTYPH KaK CPeJIcTBA B3aUMOEHCTBES MEKKY JIOALME ¥ MO3HAHMT MUDE;

NOHEMAHAE CHeNE(UKY OHONOTHE KaK HAYKH, OCO3HAHEE ef POMM B (HOPMHPOBAHNH DANHOHAIGHOTO HAYIHOTO MBIIJISHHS, COSAAMNE LEIIOCTHOXO
IPEACTABNCHAS 06 OKpYKAIOMEM MHpEe KaK O eIEHCTRE NPHPONEL, YCIOBEKA X OOMIECTBA, B MOSHAHUH IIPHPORHBIX 32KOHOMEPHOCTEH H pemeHnH Mpobiem
COXpaHEeHHS MPUPOTHOTO PABHOBECHST,

YOOKIEHHOCT B 3HATMMOCTH GHONOTMHE M CORPEMEHHOH [EBIIHANMH; 0BeCHeueH s, HOBOTO YPOBHSI pa3BATHS MEAUHHEI, CO3/IaHMAS IEPCIEKTHRHEEIX
OnoTexHONOTHH, CHOCOGHBIX pPemaTh PECYpPCHBIE IPOBIEMEI PasBATHA YeIOBEYSCTBE, ITOMCKA IIyTEH BEIXOAA M3 TIOOANBHEIX SKONOTHUECKIX IIp(-)GJIEM H
0OECIIEYEHN S TePEXOAa K YCTOMIMBOMY Pa3BHTHIO, PaiTAOHATHHOMY HCIIOB30BAHMIO IPHPOIHEIX PECYPCOB # HOPMUPOBAHMIIO HOBBIX CTaHJAPTOB JHSHM, 5

| SAMHATEPECOBAHHOCTD B NONMYYCHHH OHONOTHHYECKHX SHARMN B NEISX IOBBIIEHHS 0OWIeH KYIETYPEL, SCTECTBEHHO-HAYIHOH IPAMOTHOCTH KAK COCTABHOM
9aCTH (QYHKIMOHANEHOM rPaMOTHOCTH 06yt Ces, POPMUEPYEMOit IPH H3YTCHUM CHONOTHEL

IOHEMAMHE CYIHOCTH METOAOB LO3HAHES, HCIONE3YEMbIX B GCTECTBEHHBIX HAYKaX, CHOCOBHOCTE HCIONE30BaTh MONydaeMble 3HANMSA IS aHAMM3a H
OOBSACHEHNS SBCHEN OKPYXAIOMIEro MUpa W MPOMCXOMITHEX B HEM H3MEHEHHMH, yMEHue Aenarbh OOOCHOBAHHEIC 3AKIFOYCHIS He OCHOBE HAYyUHEIX (aKTOB H

_ HMCIOIIHXCA JAHHBIX C IEJBIO MOMYSeH A KOCTOREPHBIX BEIBOOE;

CHOCOOHOCTS CAMOCTOSTEIBHO HCIOMB30BATh GHOMOTHYECKHE 3HAHYA [Tl PELICHAS mpobieM B peaIbHBIX AKHUIHEHHBIX CHTYAITHIX;

OCO3HAHHE NCHHOCTH HAYIHOH AeATeNbHOCTH, TOTOBHOCTE OCYINECTBILITh IIPOEKTHYEO ¥ HCCIEIOBATEHCKYIO HESTENSHOCTS HHIMBLAYAIBHO | B IPYIIIE;

TOTOBHOCTE H CIOCOGHOCTE K HENPEPLIRHOMY OGPasOBaHMIO H CaMO0GPA3OBAHHIO, K AKTHBHOMY NOMyJEHHIO HOBBIX 3HAHHH IO GHOIOTHH B COOTBETCTREH
C XKH3HEHHEIMHE TOTPeGHOCTAME.

B mpormecce MOCTHIKEHMS JIYHOCTHBIX Pe3yAbTATOR OCBOEHMS O0ydJarOmEMHCH HpOrpaMmbl m0 OHMONOTHM HA YpOBHE cpemmero ofmero obpazoBasma y
O0Y9arOIIIXCSt COBEPIIEHCTEYETCS SMOIHOHANBHLI HHTEIIIEKT, IpPEANONATatomyH ChOpMEPOBAHHOCTD: 5 y
CaMOCO3HAHFS, BKIIIOYAIOMEr0 CIOCOOHOCTE IOHMMATE CBOE AMOMUOHAIBHOE COCTOSHEE, BIIOETh HAIPABICHHS PA3BUTHS COOCTBEHHOH SMOLHOHANBEOMN
ceprr, BBITE YREpeHELIM. B.ce6e;
CaMOpEryJpoBanus, BKIIOYAIOMEr0 CAMOKOHTPONDL, YMEHHE IPHHHMATL OTBETCTBEHHOCTH 32 CBOE IIOBEJEHHE, CHOCOOHOCTh aJaNTHPOBAaTECA K
SMOIHOHANBHEM H3MEHEHHM U IIPOSBILITE PHOKOCTS, BEITH OTKDHITEHIM HOBOMY; _ 5 :
BHYTPEHHEH MOTHBAIMY, BIUIOYAIOmEtt CTpEMIICHEE K IOCTHIKCHHEO HENH H YClexy, OITAME3M, HHRIHATHBHOCTD, YMEHHE NelCTBORATE, HCXOMS U3 CROMX
BO3MOYKHOCTEIA;
SMIIATHH, BKITOYAIOMEH CHOCOGHOCTS IOHMMATE SMOMMOHATBHOE COCTOSIHIE APYTHX, YIMTEIBATE €0 IPE OCYIIECTBISHNH KOMMYHIKAIHHE, CHOCOBHOCTE K
COYYBCTBHIO H CONIEPEIKUBAHHIO;
COHHANBHEIX HABBIKOB, BKIMIOYAIOMMX CIOCOOHOCTH BHICTPAHMBATE OTHOLICHHS ¢ ADYTEME JIOABME, 3a00THTECS, IPOARIATL HHTEpEC ¥ pA3pemaTsh
KOH(IHKTEL
MeranpeameTHbre Pe3yabTATHY:
3HATIMbIC IS (POPMEPOBAHHS MAPOBO33PEHHS OBYYAIOMEXCS MEXKIHCIHIITIHAPHEIE (MexmpenMerase) oOMEHAYIHEIS HOBATHS, 0TPANKAONTE LSII0CYHOCTE
Hay9IrRO# KapTHHEL MEpPa ¥ CIICIU(HKY METOZOB TO3HAHMS, HCIONE3YEMELX B SCTECTBERHEIX Haykayx (BEIIECTBO, SHEPrHs, SBICHHE, PONece, CHCTEMA, Hay HbIH
(haxT, NMpHETIN, THIOTE3a, 3aKOHOMEPHOCTH, 32KOH, TEOPHI, HWCCNENOBAHKE, HAOIIONEeHHe, M3MepeHue, KCIEPHMEHT ¥ ,uliyrnx), YHHBEpCAILHBIE yqeﬁm:ls
HEHCTBHS (HO3HaBATENBEEE, KOMMYHHKATHBHBIC, DEIYILITHBEBE), OBCCHEYHBAIONIHE bopMupoBaEre (GYRKIMOHANEHON I'PaMOTHOCTH K COIHANLHOMN
KOMIETEHIHA O0YIaromuXcs, CHOCOOHOCTE OOYYAIOMHXCsS HENIONE30BaTh OCBOSHHELS MEXIHCITHIIIMHAPHEIE, MEPORO33PEHYECKAE 3HAHUI K YHHBEPCANBHEIE
yueOHbIe neHCTRIS B IO3HABATENBHOM X COMAATEHOM IIpaKTHKe.




JYHUGEpCANbHbIE Yuebvle nOZHAeame/bHble deficmeusn:
1) 6azoBEle NorpYecKue NeHCTBAS:
CaMOCTOATENBEO (JOPMYJIMPOBATh U aKTYATH3HPOBaTh IPOGIEMY, paccMarpuBaTh e BCECTOPOHHE;
UCHONB30BaTh NpH OCBOCHWY 3HAHWE NPHEMBI JIOTUYECKOTO MEINEHHS (AHAIH2A, CHHTE3a, CPABHCHHS, KNACCH{MKalmM, 0GOGIEHNsT), PACKPHBATE CMEICT
GHONOIrHIECKUX TIOHATHE (BELIENATE HX XAPAKTEPHEIE NpU3HAKA, YCTAHABIHBATE CBA3M C APYTHME NOHATHAMI);
QUPCACIATE NeNH ASATEIBHOCTH, 3a/laBas NapaMeTphl X KPHTSPHHE MX JOCTIKEHHS, COOTHOCHTE PE3YIIBTATE NESTEIBHOCTH ¢ TOCTABNEHHBIMH IEISMIL,
MCIIONB30BATE OHOJIOTAYECKAE HOHATHS It 0OBICHERHS (aKToR U sIBIISHHIR sKABOMR TIPUPOJIEL
CTPOHTE JIOIMMECKUE PACCYKNCHHAS (WHIYKTHBHEIS, JeAyKTHBHEIS, IO AHANOIMN), BELIBIIITS 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHSE B PacCMaTPHBAEMBIX ABICHHAX,
(OpMYIHPOBATH BEIBOE! U 3aKIOYEHUS,
OPUMEHATE . CXEMHO-MOZCNBHEIE CDEACTBA IS [PEICTABNEHMS CYINECTBEHHBIX CBA3ell M OTHOMEHME B H3yuaeMBIX GHONOrHYecKkHy, OOBEKTAX, a Takke
UPOTHBOPEUHH PA3SHOTO POME, BELTBICHHEBIX B PA3IHYHEIX HE(BOPMALHOLHEX HCTOYHHKAX;
pa3pabatsiBaTh IIaH PEenTeHNs NPOOIEME] ¢ YISTOM aHAIH3a MMEIOMEXCA MaTepHATEHEEIX H HEMATEPHANIBHEIX PECYPCOB;
BHOCHTB KOPPEKTHBEI B HEATEIBHOCTE, OLCHABATE COOTBETCTBHE PE3YNBTATOR LEJLIM, OIIEHHBAT PHCKA TOCICACTBHI NeSTeEHOCTH,
KOOP/MHMPOBATE U BLINOIHATE paboTy B YCILOBHSX PEAlEHOIO, BHPTYAILHOTO i KOMGHHAPOBAHHOIO B3aHMONEHCTBAS;
PasBHBATE KPEATUBHOE MBIIUICHRE IPH PeIeHIH JKH3HEHHbIX TpobneM;
2) 6a30BBIE HCCHENOBATENBCKAE ASHCTRHI:
BIAJIeTh HaBBIKAME yIeOHO-MCCENOBaTENbCKON B NPOEKTHON HeSTeNsHOCTH, HaBEKAMY paspemerus npobieM, obnagark crocoOHOCTEIO ¥ FOTOBHOCTHIO K
CaMOCTOATCIIEHOMY NOHCKY METOMOB PEMICHIST IPAKTHYECKUX 38837, IPHMEHEHHAIO PA3AIHbIX METOHOB IOZHAHTS,
ACTIOTIE30BATE PA3TMIHEIC BHIB! AEATEILHOCTH 10 MONYYEHNIO HOBOTO 2HAHMS, €I0 HETEPIPETAINH, OpeobpasoBaHmo i IPAMEHEHIO B YIEOHIX CHTYAHIX, B
TOM THCJIE IPK CO3JAHMY yIEOHEIX ¥ CONMANLHAIX IIPOEKTOR;
hopMEPOBATE HAYYREN THIT MBIICHIS, BIANECTE. HAYIHON TePMUHONOrHeH; I HOUCBERY- IO BATHIVIH-IF- METORAMIES
CTaBHTH H (OPMYNHPOBATE COGCTBEHHBIE 3a1aUH B OBPa3OBATENBHON EATENEEOCTH i XHIHEHHEX CHTYalUHsX;
BEGIBILATE TIPHHMHAO-CICACTBEHHEIE CBA3H H aKTYalM3HPOBATH 3aja4y, BEIABHIATb HIIOTE3y €& pelleHud, 'HAXONUTH APryMEHTHI UL HOKA3ATENLCTBA CBOHX
YTBEPIKIEHHUH, 3a4aBaTh APAMETPEI ¥ KPATEPHH PEILEHIS,
aHAISUPOBATS TIOMyICHHEIC B XOJIE PEIIEHNS 328598 Pe3yIILTATEL, KPATHIECKH OLIEHUBATE BX OCTOREPHOCTE, IIPOrHO3HPOBATE H3MEHEHHE B HOBBIX YCJIOBHIX;
AgBaTh OUCHKY HOBBIM CHTYAUHsIM, OLECHABATE IPHOOPETEHHBIA OTIEIT;
OCYMIECTBILATE NeNCHANPABIIEHHbIH IOHCK IEPEHOCA CPEACTB ¥ CHOCOB0B AERCTBES B IPODECCHOHATBHYIO Cpeny;
YMETh MEPEHOCHTD SHAHKS B IIO3HABATEBHYIO B MPAKTHIECKYIO 00ACTH KUZHEASATSIEHOCTH;
YMETD HHTEIDHPOBATE 3HAHUSA B3 PasHbIX IPEAMETHEIX 06IacTell;
BEIIBHTATE HOBEIE UAICH, NPO/TIAraTh OPHTHHANLEEIE NOAXO/b! i PEMTEHHS, CTABHTS IPOBITeME] | 3a1a4H, JOIYCKAIOITHE AbTEPEATHBHEIC DEIICHES,
-« 3) paborta ¢ uH(pOpMANHE: - . ¢
OPHCHTHPOBATECA B PAsIUYHBIX HCTOUHEKAX HH(OpMAnuy (TexcTe yweGHOTO HOCOBHS, HAYYHO-TIONY/APHOM NHTEpATYpe, GHONOTHHECKHX CIOBAPAX W
CIIPABOTHHKAX, KOMIBIOTEPHEIX Ga3ax NaHHEIX, B VIATEpHETE), 4HaNU3HPOBATh HE(GOPMALMIO PA3IHUHEX BHOOB H &opM TIpeACTaBIICHES, KPHTHIECKH ONCHIBATE
€€ IOCTOBEPHOCTH M HENPOTHBOPETHROCTS,
(hOpMyNEPOBATE 3aTPOCH! W HPUMERSTSH PA3JITYHEE METOREL npu momcke u oxbope Gmomormyeckoil HEpOpMAmEM, HeOOXONAMOH I BHIIOMHEHHS yIeOHEIX
3a7a9;




NproBpeTaTh OIBIT HCIIONB30BAHKS FHE{OPMANHMOHHO-KOMMYHHKATHBHEIX TEXHONMOIHE, COBEPIIEHCTBOBATS KYNBETYPY aKTWBHOIO MCIIONMBL3OBAHHS PA3IIHEIX
TOHCKOBBIX CHCTEM;

CaMOCTOATENBHO BRIOMPATE ONTEMATEHYIO (OPMY NpEeACTABICHY s GHONOTHYeCKoH uHpOpMAaIE (CXeME, TPadIKe, JHArpaAMMEL, TAGIHIEL, PUCYHKE H IPYTOE);
HCIOJIB30BaTE HAyYHEN A3EK B KAYECTRE CPEJCTBA IpH paboTe ¢ GHoTormueckoi uHE(QOopManuel: IPUMEHST XHMHYECKEE, IM3HIECKAE ¥ MATEMATHIECKHE 3SHAKH
¥ CHMBOTE!, HOPMYNEL, ab6pesnarypy, HOMEEKIATYDY, HCIIONB30BATS 1peobPa3oBIBATE SHAKOBO-CHMBOIHIECKIE CPEACTRA HATIIAEOCTIL

BIIGNCTE HaBBIKaMH PACIIO3HABAHKA U 3aITUTEI HH(OPMAIKY, HH(GOPMAMOENOH Ge30MacH0CTE THYROCTH. .

Yuusepcanvrste kommynuxamusnuie deticnigus:

1) obmenne:

OCYIICCTBIATS KOMMYHHKALME BO BCEX c(lepax )XM3HH, aKTHBHO YUACTBOBATH B AHAJIOIE VA THCKYCCHH IO CymiecTBy obcysxnaeMoii TeMEl (YMEHIEe 3a[aBaTh
BOIPOCEL, BEICKA3EIBATH CYXACHHS OTHOCHTENBHO BBIIONHEHHS IPEIAracMoi 3aMaus, YIuTbBATE HHTEPECH] H COIIACOBAHHOCTD HNOZHMIMH APYTHX YIACTHHKOR
JUANIOTa MM TACKYCCHH); .
pacno3HaBaTe HeBepOalbHBe CPeACTBA OGMIEHMS, ITOHMMATL 3HAYEHHE CONHMATBHBIX 3HAKOB, MPEANOCHUIOK BOSHHKHOBEHHS KOH(IHMKTHEIX CHTyalHH, yMeTh
CMAM4aTh KOM(DIMKTEL ¥ BECTH LEPErOBOPEL,

BIIAJIETE PASTMIHBIME CrI0CO6amMy 0BImenus 0 B3aUMONEHCTBHS, TOHMMAT HAMEPEHUS! OPYTHX JEOHEH, IPOSBAATE YBKUTENLHOE OTHOINEHHE K CODECETETXY | B
KOPPEKTHOH (hopMe QOpMYITHPOBATE CBOY BO3PAKESHIS,

Pa3BEPHYTO H JIOTHIHO U3TATATH CBOIO TOYKY 3PEHHS C HCIIONMb30BAHMEM S3BIKORBIX CPEICTB;

2) COBMECTHAS NEATENBHOCTE!

HOHAMATEL | HCIIONb30BATh NPEHMYINECTEa KOMAHAHOM M MHAVBHIYATEHOM pPaGoTH! HPH PENIEHHH GHONOrHIecKot npoGneMsl, 000CHOBBIBATL HEOOXOMIMOCTS
NpUMEHEHHS TPYIIIOBKX (HOPM B3aUMOACHCTBYS DK PENCHEH YIeOHOM 3a0a9n;

BEIOMPATH TEMATHKY H METOIEI COBMECTHEIX ASHCTRHI ¢ y4ETOM OGIMMX HETEPECOB H BO3MOKHOCTEH KAXKIOro Yiela KOMISKTHEA,

UDHHIMATE gell}i[.B@M&GMKI{E&I&EBHO&TH,-O}E&HHB@BHB&%—H—K@epﬂ{ﬁ-ﬁ/].:pBBﬂTB-ﬂ&ﬁETBMFHG-Cé-,&OGTH-}KCfH’mOCTaBﬁHTITHHaH”ECﬁCTBHﬁrpaCﬂpeEG”HﬂTB'pOIm" -
C y4€TOM MHEHHH YYaCTHHKOB, 0GCYIKAATH PE3YIbTATE COBMECTHOM paboTEL;

OLCHHBATH KaTECTBO CBOCTO BKIANA ¥ KAXAOTO YYACTHHKA KOMAHBE! B OGIIH pesyNbTaT 110 paspaboTakHbIM KPHTEPHIM;

TIPEATIAraTs HOBLIE IPOEKTE], OLCHHBATE HIEH C [IO3MILIAH HOBH3HBI, OPHTHHANBHOCTH, IPAKTHYECKOH 3HATMMOCTH,

OCYIICCTBILITE MOSHTHBHOE CTPATETMIECKOe IOBEASHUE B PAIHIHBIX CHTYALISIX, IPOSBIATS TROPUECTBO M BOOGpaKeH e, GHITS HHHITMATHEHAIM.
VYrueepcanvnsie pezynamusnvie deticmsua:.

1} caMooprauuzans:

HCTIONE30BATE GHONOrMYecKye SHAHNS UL BEIBICHHS IPoGIeM i UX PEIIEeHNs B KU3HEHABIX ¥ Y9eOHBIX CHTYAIEIX; 5

BEIGHPATE Ha OCHOBE GHONOTHYECKHX 3HAHMI LETEBHIE W CMBICIOBHIE YCTAHOBKH B CBOMX JEHCTBHAX K IOCTYIKaX IO OTHOINEHMIO K JKMBOH NPHpOJE, CBOEMY
3J0POBBIO H 3HOPOBBIO OKPYKATOMMX; .
CaMOCTOATCNEHO OCYMECTBIATE NO3HABATENLHYIO ASATENHLHOCT, BEIIBIATE IIPOONIEMEI, CTABHTH W DOPMYAEPOBATL COOCTREHHEIE 3a/a9i B 06pasoBaTeIsHOi
OEATENBHOCTH M YKH3HEHHAIX CATYAINTX,

CaMOCTOATENLHO COCTABIATE IUTAH PEMIEHAS NPOOIEMEL € YIETOM MMEIOIIUKCS PECYPCOB, COBCTBEHHEIX BOSMOIKHOCTEH H IPeAIOUTEHYH;

TlaBaTk ONEHKY HOBBIM CHTYANHSIM,

PaCIMpSTS PaAMKH YIeBHOTO MpeaMeTa Ha OCHOBE IMIHEX NPeIOYTEHH;

AeNAaTh OCO3HAHHEIA BEIOOP, apryMeHTHPOBATE €70, 6paTh OTBETCTEEHHOCTS 34 perucHHE;




ONEHHEBATs: OPHOOPETEHHLIH OIIBIT;
crocofeTBoBaTE (POPMEPOBAHKIO H NPOSEICHAI0 IMPOKOH SPYARIME B PA3HKIX OGNACTAX 3HAHMI, MOCTOSHEO [OBBINATE CBOH 06pasoBaTebHEIT H Ky ThTYPHbLH
YPOBEHL;
2) cCaMOKOHTPOIIE:
JaBaTk ONCHKY HOBEIM CHTYAUMAM, BHOCHTE KOPPEKTUBEL B NEATEIBHOCTE, ONCHIBATS COOTBETCTRYE PE3YIBTATOB HEIM;
BHAZIeTh HABBIKAMM IIO3HARATEIBHOH pe(NEKCHH KaK OCO3HAHMS COBEPINAEMBIX MeHCTRMH ¥ MBICIHMTENBHBIX HPOLECCOB, X Pe3yIbTATOB H OCHOBAHWUI,
HCHOME30BATh IPHEMBI PE(IEKCHE I ONEHKH CATYALMH, BHOOpA BEPHOr0 PeIIeHHS;
OIIEHUBATE PHCKH ¥ CROEBPEMEHHO IPUHIMATE PEIICHUS IO MX CHUKEHHAIO,
HpHHMMATE MOTHBEL U apTYMEHTE] JPYTHX IPH AHAJIH3E PE3YIBTATOR HeATEbHOCTH,
3) npuuaTee cebs u X
HPHHUMATE Ce0sl, IIOHMMas CBOH HEJOCTATKY M JOCTOHHCTBA,
TpREMMaTh MOTHBE] B apryMeHThI APYIHX OpH aHAHM3E PE3YIBTATOB JeSTETBHOCTH,
IPH3HABATE CBOE IIPABO M IPABO APYIrUX Ha OMTHOKY;
pasBHBATE CIIOCOGHOCTE MOHUMATh MUD € HO3HIMM JPYTOTO JeI0BEKa,
IpeameTHbIe pe3ybTATHE 0CBOeHUS yuebrOTO NpeameTa «Buoaormss B 10 kuacee:
COPMHEPOBANHOCTS 3HARAM O MECTE H PO OXONOTHH B CHCTEME HAYHYHOTO SHAHAS ECTECTBEHHBIX HAYK, B (GOpPMHEpPOBAHYUH COBPEMEHHON €CTECTBEHHO-HAYIHOH
KapTHHEl MHPa 1 HAyTHOTO MHPOBO33PEHMS, O BKAAAE POCCHHMCKMX M 3apyOCKHBIX YIEHLIX-OHONOTOB B passurue Omoxormu, GpyHIIMOHANFHOR IPAMOTHOCTH
YeOBEKa AN PeIieH s KA3HEHHbIX 33039,
YMEHHE PACKDBIBATE COINCPIKaHHe OHONOTHIECKHX TEPMHHOB W IOHSTHH: >XH3HB, KIETKA, OPrannsM, MeTabonuaM (06MEH BEIeCTB M IPEeBpAlleHHe SHEeprum),
roMeocTas (CaMOPEryNAlus), YPOBHEBAsS OPraHM3allMsl JHBBIX CHCTEM, CAMOBOCIPOM3BEACHHE (PEIPOLYKIS), HACISLCTBEHHOCTH, H3MEHTABOCTH, POCT H

pﬂqnme;

yMEHHE H3JaraTh OHOJIOTHYECKME TEOPHH (KFEeTOYHAsS, XPOMOCOMHAS, MyTamHOHHAS, HEeHTpalbHas JIOrMa MOIEKYJIIpHOM Omonormu), 3akomsl (I'. Mernens,
T. Moprana, H.J. Bapunopa) u ygennst (0 neHTpax MHOrooGpasus u IIPOHCXONEHUS KYNBTYpHBIX pacrenmii H.JA. Bapmmosa), ompenemith [PAaHHIEI HX
IPMMEHAMOCTH K JKHBEM CHCTEMaM, '

YMCHNE BJIaACTh MCTOHAMH HAyJHOIO HO3HAHFA B OHONOTHH: HAOMIONEHWEe ¥ ONHCAHWE JKHBBIX CHCTEM, IPOUECCOB H SBJIECHWM, OpralM3anisa M OPOBEJEHNe
OHONOrMIECKOro SKCIEPUMERTA, BEABMKCHHE THIIOTE3b], BEIBICHHE 3ABHCUMOCTH MEXKLY HCCIEIYEMBIME BeIHIRHAMHA, O0BSCHEHNHE NIONYYEHHEX PE3YIILTATOB,
HCIIOIE30BAHHBIX HAYIHEIX ITOHATHE, TEOPHH 1 3aK0HOB, YMEHHE JeHaTh BLBOAE! HA OCHOBAHUY MONYIEHEHX PE3YAETATOR;

YMEHHE BBIZCIATH CYIIECTBCHHEBIC NPH3HAKM BHPYCOB, KACTOK IPOKApHOT H DYKAPHOT, OHOKIETOYHBIX M MHOTOKJNETOYHEIX OPraHM3MOB, 0coOeHHOCTH
NpOIECCOB: OOMeHa BEIIECTB M NpPEeRpAlleHdsT SHEPrUy B KIETKS, (DOTOCHHTE3a, IITaCTHYECKOTO X SHEPreTHYECKOro oOMeHa, XeMOCHHTE3a, MATO3a, Meio3a,
OIJIONOTBOPEHHS, PASMHOMKEHNST, HENHBHYaIbHOTO PA3BHTH Opramu3Ma (OHTOTeHes);

YMEHEE NPAMEHATE OMYICHIbIE 3HAHMS 17T OOBACHERNT GHOTOTHIeCKHX IPOLECCOB | ABIEHHEM, JUIS IPHEATHA IPaKTHYECKAX PEIICHFH B IOBCEIHEBHOMN XMHK
¢ Hepio obecnedenus 6e300aCHOCTY CBOETO 3MO0PORLS i 3IOPOBEI OKPYIKAIONKK JIEOEH, COBIIOLEHIS HOPM IPaMOTHOTO ITOBEASHHS B OKPYKAOMEH IpHPoNHOk
cpene, IOHIMARNE HeOGXONUMOCTH HCNONB30BARES JOCTHKCHAN COBPEMEHHOM GX0NOrHy ¥ GHOTEXHOMOTHH I PATHORAIBHOTO TPMPOLOTIONE30BAHMT;

YMEHHC pemaTh JIIEMEHTAPHEIC TCHETHYECKAE 3aJaYl Ba MOHO- K JUTHOPHIHOE CKPEINMBAHME, CIICIUICHHOE HACNEAOBAHAE, COCTABIIATE CXEeMbl MOHOTHOPHIHOTO
CKpeIIMBAHTS AIIT NPEACKa3aHHs HACNeI0BaHN S IPH3HAKOB ¥ OpraHH3MOB;

YMEHEE BEIIONHATE 1a00PATOPHEIE i IpakTHIeckye paGoTsl, COBIIORATE IpaARKIIA TIPKE paboTe ¢ YIeGHBM 1 nabopaTopusm 000Dy AOBAHHEM;



YMCHHE KPHTHHCCKH OLCHABATH M HHTCPHPETHPORATSH HH(POPMAIMIO GHONOTHYECKOTO COXEPIKAHHS, BKIIOUAIOINYIO NCEEIOHAYIHEIC SHANWS W3 DPATHIHGIX
UCTOYHHKOB (CPEACTBA MAcCOBOM MHGBOpMAIHH, HAYIHO-NOIYJIPHEIE MAaTePHAlIb]), ITHIECKHIE ACIEeKTHl COBPEMEHHBIX HCCIEOBANIN B OHOJOTHH, MEIUIHHE,
OHOTEXHOIOTHH,

YMEHHE CO3AABaTh COOCTEEHHBIE NMCHMEHHEIE M YCTHBIE COOBIIEHHS, 0GoOmat Buonorageckyro HEGOPMAOHIO M3 HECKONBKWX HCTOUHHKOB, I'PAMOTHO
HCIONEL30BATE MOHATHHILIN annapar 6Honorum.

IIpenmeTHBIE Pe3yabTATH OCBOEHNS YIeBHOr0 npenmera «brogorns» B 11 kaacce: ; y

ChOPMUPOBAHHOCTE 3HAHMH O MECTE H PO GHONOTHH B CHCTEME HAYYIHOTO 3HAHHA €CTECTBEHHBIX HayK, B (DOPMAPOBAHMH COBPEMEHHOH SCTECTBEHTO-
HayWHOH KapTHHBI MHPA M HAYYHOTO MEPOBO33DEHHS, O BKJIAIE POCCHHCKHX M 3apyOeXHBIX YUEHBIX-OHONOrOB B pasBATHEC OmONormd, (QYHKIHOMATLHOLH
TPaMOTHOCTH JEIOBEKA [Ui PEISHIS KU3HEHHBIX 3aaM, ‘

YMEHHE PACKPBIBATS CONEPKAHNE OHONOTHUECKHX TEPMAHOB H YIOHATH: BEUI, HOMYJIIES, TeHODOH I, SROMIOLHA, JBIKYIIEe CRUIb ((PaKTophl) SBQITOHY,
IIPHCIIOCOGNEHHOCTS OPraHASMOB, BHAO0GPA30BAHKE, DKONOTHHUECKHE daxropsl, sKocHCTEMa, NPOAYIIEHTH, KOHCYMEHTEHI, DELYLEHTH, IENH ITATAHWS,
AKONOTHYECKad NHpaMuaa, broreonenoz, GHochepa;

YMCHHE H3TaraTh GHONOTHYECKHE TEOpHH (JBONIOMMOHEAS Teopms U. HapspHa, CHHTETHYECKAsd TEOPHS SBOMONMH), 32KOHBI M 3aKOHOMEPHOCTH
(3apomprreroro cxozerea K.M. Bopa, wepenoBanms riaBHEBIX HaripaBneEnil @ myted sposronny A.H. CeBeprnora, yueHHs o Ouocgepe B.V. Bepraickoro),
OIPENEHsITs TPAHFIbI HX NPHMEHAMOCTH K JKMBBIM CHCTEMAM,; 5

JMEHHE BIQNCTE METOLAMH HAYUHOIO NO3HAHHA B OHONOTHE: HAGMIOAEHHME U OIHCAHHE JKHRLIX CHCTEM, NPONESCCOB ¥ SIBNEHWH, OPradMsaiis U
HpOBeNieHHe GHONOTHIECKOro SKCIEPUMEHTA, BEINBIKEHEE THIIOTE3H, BEIABNCHEE 3aBHCHMOCTH MEXIY MCCNEIYEMBIME BEIHIMHAME, OOBIACHEHNE TONYICHHBIX
PE3yJIETATOB, HCTIONB30BAHHAX HAyUHEIX OHSTHI, TeOpHil H 32XOHOB, YMEHNE AeNaTh BEBOA HA OCHOBAHMK NONYICHHSIX Pe3yibTATOR,

YMCHHE BEIZCILITE CYIIECTBEHHBIC NPU3HAKA CTPOCHMA OHONOrMYECKHX OOHEKTOB: BHOB, MOMYIAMHY, NPOAYNEHTOR, KOHCYMEHTOB, PEILYIIEHTOB,
CHOTEOEH030B M IKOCHCTEM, OCOBEHHOCTH IPOXIECCOB: HACHSACTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOIO 0TOOpa, BHI00OpasoBamus, HPH030906HCHOFH
W_Mmmﬂemxonomqmm@am@pw—ﬁa—epmﬂmmﬁepeﬁecwemecmﬁn—ﬂmmueprﬁm—smcmmmmeﬁnmeM‘r

SKOCHCTEMAX CBOGH MECTHOCTH, KPYTOBOPOTA BEIECTB H DHOTe0XMMITIECKHX IIHKIOB B 6uocepe; . .

YMCHHE NPHMEHATS IONyIeHHbIe 3HAHHS JUL 0OBsICHeH s GHONOrHIecK X IPONECCOB U SBIEHUH, AN HPHAHSATHA IPaKTHIECKHX PEMIeHuH B IIOBCE,Z[HQBHOI;I
KH3HH C TIENMBIO OBECIeeHrs Ge30NaCHOCTH CBOETO 2OPOBLA 3I0POBbSL OKPYKAIONNX JIFOAEH, coOMONEHHS HOPM IPaMOTHOIO MOBEIEHHSI B OKPY Xaloniei
[PHPOIHOM Cpese, MOHHMAHREe HeOOXOMMMOCTH HCTIONE30BaRHES IO CTIKCHIIH COBpEMEHHOH OHONOTHH I PaFOHATBHOTO IPHPOI0IONL30BAHMNS,

YMEHHE pEINaTh SIEMEHTAPHBIE OXONOTAYeCKHE 3aHa9H, COCTABIIITE CXEME IEPEHOCA BEMIECTB H YHCPTHHE B SKOCHCTEMAX. (TeTi U TAHAS);

YMCHEE BEIIONHATS JJAOOPATOPHEIE I IPaKTHYECKyE paGoTeI, coBImoNaTh IpaBuia pu pabote ¢ yaeOus i JrabopartopHEIM 060pYIOBAHREM;

JMCHUC KPUTHHECKH ONEHUBATE H HHTEPIPETEPOBATS HE(MOPMAITIIO GHOIOTHIECKOT0 COREPIKAHMS, BRIEOTAONIYIO ICEBAOHAYIHbIE 3HAHMS H3 PasIHTHbX
MCTOYHHKOB (CpefcTBa MaccoBoff mEdOpMAammH, Hay9THO-NONYIIPHEIe MaTepHabl), PACCMATPHBAaTh IMOOATHHEIE 3KOJOTHIECKHe IPOOIEMBl COBPEMEHHOCTH,
(bopMEpOBATEH IO OTEONISHMIO X HHM CoDCTBEHHYIO HO3MIUHIO;

YMEHHE CO3MaBaTh CODCTBEHHBIE IIMCHMEHHEBIE M yeTHEIe coofenus, 0606man GxoNormdeckyi0 HEQOPMANMIO M3 HECKONBKEX HCTOYHHUKOB, TPAMOTHO
HCITONB30BATh MOHATHHHEE annapar OHOJOrHH.



Conepxarnme npeamera

Conepxanwme obyyenns B 10 xmacce.

Tema 1. Buonorns xax nayka. . .

buonorust xax mayxa. Csasb GHonoruu ¢ OOIIECTBEHABIMY, TEXHHYECKEME M APYTHME €CTECTREHHEIMH HAYKAMH, (GHIoco(Hmel, STHKOH, SCTETHKOA ¥
HpaBoM. Pois Gronores & (opMuaposamy coBpeMeHHOH HayIHOM KapTHHEI Mupa. CacTemMa GHONOTAYECKIX HAYK.. :

MeToas! no3Bamms KABOY IPHPOXE (HaGIEONeHX e, SKCIIEPAMENT, OIMCAHNE, H3MEPEHHE, KIacCH(uKal(Hs, MOeNHPOBaHIe, CTATHCTIIeckas 0OpaboTika
HAaHHEBIX).

JemoHcTpanmy:

Iloprpeter: Y. Hapeun, I'. Mennens, H.K, Komsmos, x. Yorcon ut ®. Kpuxk.

Tabmuner 1 cxeMel: «MeTOIb TO3HAHNS JKHABOI IPUPOIEI).

JlaBopamopusie u npaxmuvecxue pobompr:

IlpakTugeckas paGota Ne 1. «/icnoNb30BaEMe PasITTHE METOLOB IpY H3y4YeHHH DHOTOrNYECKIX 0DBEKTOBY.

Tema 2. Yunbie cucreMb! 0 UX OpravmsanEg.

KuBbie crcreMe! (GHOCHCTEMEL) KaK IPEIMET B3y deH s GHooruy. OT/IHTre KUBEIX CHCTEM OT HEOPTaHWIeCKOl TpRPONEL. 5

CeolicTBa OHocucTeM B HX pasnoobpasie. YPOBHU OpraHm3anmy OHOCHCTEM: MOJEKYNSIPHEIN, KIIETOUHELH, TKAHEBE, Oprasv3sMeHHE, NONYISIHOHHO-
BH/IOBOH, dKOCHCTeMHELH (GroreoneHoTrYecKm), GHOChepHEL.

HemoncTparym:

"Tabmuus! 1 cxeMbr: «OCHOBHBIE QPHIHAKY XH3HEY, «YPOBHH OpTaHW3aLMH KHBEOH TPHPOIBID.

O6opynosamue: Mozens monekyns: JTHK.

Tema 3. Xumuueckmii cocTas o CTPOEHHE KIETKH, R

KHMAIECKHH COCTAB KAETKH. XAMHIECKHUE INEMEHTEL: MAKPO3JIEMEHTHL, MHUKPO3IEMENTRL. Bofa 1 MAHepanbHEIe BeIIeCTRA.

DYHKITEY BOABI ¥ MIHEPATLHBIX BEIMECTR B KIETKE. lopnepixanue 0CMOTHIECKOrO HaaHca. : . .

bemxu. CoctaB W cTpoeHue GemKOB., AMHHOKUCIOTH ~ MOHOMeph! GenkoB, HesameHwMble ¥ 3aMEHMMSIE aMEHOKHCIOTHL. AMMHOKHCIOTHEIM COCTAE,
YPOBHH CTPYKTYPHI GENKOBON MOJEKYME! (mepBuvYHas, BTOpHYHAL, TPETHYUHAS M YETBEPTHUHAS CTPYKTYpA). XHMIecKHe CBOICTBA GEmKoB. Buonormaeckeme
dysrmn GeKoB.

OepMEHTH! — GHONOIHIECKHE KATAI3aTOPEL. Crpoenne Qepmenra: akTHBHBL NeHTp, cyGeTparnas crenmpmanocys. Kodepmentsl, Buramuust, Orimrams
(hepMEHTOB OT HEOPraHHYECKHX KATAIH3ATOPOB.

Yrnesozpr: MOBOCAXapHIE (IIHOK03a, prGo3a nesoxcrpubosa), mucaxapuze!l (Caxaposa, JaKT03a) X HOMHCAXapuzbl (KpaxMas, TIHEKOTEH, MeJLIoN03a),
Bronorageckye QyHKIME yriIeBomos.

JIANH ABL: TPATIMIEPHE!, (OChOMMIMTEL, CTEPOFAEL I'mapodumsro-raapohobHbIe cBOMcTBa, Bronormaeckue (ynxmum mmnos. CpaBHEHHE YLIIGROKOE,
GerKoB H JIMNHIOB Kak HCTOTHUKOB SHEPIHIL.

Hyxnemnrosrte xucnotsr: JTHK u PHK. Hyxneotansr — MOHOMEPE! HyKIIeHHOBEIX KucaoT. CTpoerre u bymkmmn JTHK. Crpoerne u dymkrmua PHK. Bun:
PHK. AT®: crpoenre n dysxmmy.

IEronoras — Hayka o kierke. Kierounas Teopus — OpHMEp B3AUMOACHCTBHS MAeH M (PAKTOB B HAYYHOM NO3HAHWE. METONE! H3yIeHAT KICTKE.

Knerka xax nenocreas xesas cucreMa. Obrnpe mpr3Eaky KITETOK: 3aMKHEYTas HapyxHaa MeMOpara, MoneKynsl JTIHK xak reneTmgeckail armapar, CHCTEMA



cuHTE3a Oenxa. .

Tumsr xneTox: sykapHOTHUECKas M IIpOKapHOTHIEcKas. OcoBeHHEOCTH CTpOEEHS HpoKapuoTayeckoi xnerky, Kierodgmas cremxa Oaxtepuiil. CTpoerme

SYKapHOTHIEeCKOH KIeTKH. OCHOBHbIE OTJIHYKS PACTHTELHOM, KHBOTHOM ¥ I'PHOHOR KIESTKHA. )

IIoBEpXHOCTHEIE CTPYKTYPHI KIIETOK — KIETOUHAS CTEHKA, TIMKOKAITHKC, HX yrxm. TlnasmMaTageckas MeMbpana, eé ceoiicTea ¥ yswmy. Lrtonmasma

1 €€ oprarousl. OgromeMEpanEbIe opranorast kierku: DIIC, anmapat [omsmke, m3ocoMsL. [T0yABTOROMEBIE OpTaHOHIBI KIIETKH: MUTOXOHAPHM, [LIACTHIEL

IIpomcxosxmeHwe MATOXOHPHI I TIHACTAN. Brs muacTi. HemembpanBble OpraHOHIEI KNSTKH: PHOOCOME, KIETOTHBIH 1IEHTD, NEHTPHONE, PECHHUKH, KTy THKH.

DYHKIUHHE OPrasoHIos KIeTkE. Brmovenms.

Anpo — perynsropusit nentp knetkw. CTpoerNe sapa: SAEpHas 0GOI0TK, KApHOILIA3MA, XKPOMATHE, SAPHIIKO. XPOMOCOMEL.

Tpascnopt BemecTs B KueTKe.

HemorcTparm: :

lloprpersr: A. Jlerenryx, P. T'yx, T. Illsang, M. IInetinen, P. Bupxor, Iix. Yorcon, @. Kpuk, M. Vixanc, P. Opankmm, K.M.Pap.
HAuarpanmmer: «PacrpeneneHye XUMAYECKHX HIEMEHTOB B HEXKHBO IpHpoae», «Pacrpefenenne XMMEIECKHX SNEMEHTOB B XKHBOH IPEPOTEY.

’ Tabmurer i cxemmr: «lepuomudeckas TAGAMIA XUMHSECKAX SIIEMEHTOB», «CTPOSHHE MONEKYIH! BOfby, «BrHOCHHTEs Gemkay, «CIpocHme MOJIEKY I
Genka», «Crpoenne depmentay, «HyKIeHHOBEE KACTOTHL. JOHK», «Ctpoerne Monekyast AT®», «CtpoeHue sykapuoTHdeckolt knerkm», « CTpoeHne XUBOTHOH
KIeTim, «CIpoerue pacTHTEN,HOR KIeTKH», «CTPOSHHE NPOKApPHOTAIECKOM KIeTKey, «CTpocHHe SAPA KISTKIY, « Y TTIeBOABD, «JIumuasD:.

OGopynosarme: cBeToROM MEKpOCKOL, 0OOPYAOBAHHE s IPOBENEHHS HAGTIONEHIH, H3MEpeHuH, 3KCIEPHMEHTOB, MUKpPOIpENaparsl PacTHTENbHEIX,
AHBOTHEIX 1 OaKTepHANLHEIX KIETOK.

Jlabopamopusie y npaxmuyeckue pabomb.

JIa6opaTopras pabora Ne 1. «Misyuenye KaTAIMTHIECKOM aKTUBHOCTH depMeHToB (Ha HpUMEpe aMHa3hl WIH KaTaIa3b)».

JlaGoparopras paGota Ne 2. «syuerue CTPOGHUS KIICTOK PacTEHHH, XMBOTHEIX M OakTepiil moJ MUKPOCKOHOM HA rOTOBBIX MHKPONPENAparax H

. OUWCAHUE)

Tema 4. JKm3nepesTeapHOCTE KISTKI.

O6men BemecTs, Wid MeTaABOMH3M. ACCHMUISTHS (mnacrEueckuit o6men) H TACCHMUNINHS (JHEPreTHIECKHH 00Men) — ABe CTOPOHBI SIHHOTO IIporecca
MeraGomrama. Polts 3aK0HOB COXPAHEHHS BENTECTR i SHEPIHH B IOHMMAHIE MeTabOMA3MA.

Twusr o6Mena BerecTs: apTOTPOdHETH 1 rerepoTpodHeli. Pose GepMeETOR B 0OMEHE BEXECTR M IPEBPAICHME SHEPIUH B KIETKE.

Qotocuutes. CBeToBas i TemHoBax (hassl horocHHTesa, Peakmym thoTocunTe3a. IqipexTHREOCTS (DOTOCHHTE3a. JHAYeHHE (DOTOCHHTE3A JUISI JKU3HE HA
3emie. Binasiue yenopuit cpefpl B hOTOCHHTES ¥ CIIOCOBE! MOBEIMICHHS X0 TPOAYKTHBHOCTH ¥ KYJBTYPHEIX PACTCHMH.

XemocuHTe3. XeMOCHHTE3HPYIOMUe GaKTepiy. 3HauCHTe XeMOCHHATE3A [Tl JKU3HA Ha SeMite.

JBepreTudecKui OOMEH B KIeTKE. PacruellIeHMe BEINecTs, BEITCICHHE H AKKYMYITHpOBaHIe JHEPruy B KIeTke. JTallbl 3HEPIrETHYECKOTO ofmMeHa.
I'muxomms. Bposicerue u ero BERsL. KucioposiHOe OKHC/IEHEE, HIF KISTOUHOE IbXanTe. OKHCTATENbHOS dochopunmposanue. IQHEKTHBEOCTE IHEPTETHISCKOTO
obMeHa. . . - N

Peaxnmy MaTpHUHOrO cuETe3a. [ eHeTHYecKas nadopvanut m JJHK. Peamssanms remermuecxofl mudopmarymy B KieTKe. | eHETHYECKHH KOX M €I0
cBoHcTBa. Tpasckpunmms — MaTpuansni cumtes PHK. Tparcmsus — 6mocuaTes 6eixa. DTamer TpancImun. Koauposasne aMEHOKHCHOT. Pome pubocom B
brocHHTE3e feKa. .

Hexreroumste hopmsr xn3HE — Bmpycst. Mcropus OTKpeITHS Bupycos (JL.U. MBanopckwit). OcoOeHHOCTH CTPOCHHS ¥ JKM3HCHEEN IHKI BHPYCOB.
Baxrepuotars. Bonessn pacTemwuif, sKABOTHBIX H JeNoBeKa, BhI3hIBAEMEBIC BHEpycamu. Bupyc mmvyropedurmra wenopexka (BHU) — posbymurens CINA[Ia.




ObparHas TpaHCKPUIIES, peBepTasa ¥ HETEIpasa. IpodumakTaKa pacnpocTpaneHus BUPYCHEX 3a00IeBaRmi.

JemoHcrpamumn:

[optpetrr: HK. Konwyos, .1, Feanosexwit, KA. Tavmpsses.

Tabmaust u cxemer: «Trnbl nuTasmy, «MeTaGowsmy, «Murtoxospas», «DHepTeTHUeCKHH 06Meny, «Xiopomiacty, «Porocunresy, «CtpoeHue [{HK»,
«Crpoerne ¥ GyHKIHOEMpOBamie reHay, «CHaTes benxay, «'eneTmaeckmit kom, «Bupycs», «Baxtepuodarn», «CTpoenne 1 xu3HeHHLE mukn apyca CIIAa,
Gaxteprodaray, «Pemmkanas JTHK». , -

Ofopyxosanue: Mozend-anumKaunmy «VY nepoense JTHK TpaHCKpUIIIED, «bruocmaTes Oemxan, «CTpoeHHe KISTKAY, MOEENE CTpyKTypEl JHK.

Tema 5. Pasmuosxenne i uuauBamyansHoOe PasBHTHE OPTaHA3MOB.

KiteToHEIH OHKN, MIH U3HEHHEDT THKT KICTKH. Murepbasa 1 Mutos. Ilponeccs], opoTexaomue B HHTepdase. PelmKanis — Peakiust MaTPHIHOTO
curTesa JTHK. Crpoerne xpomocom. XpoMoCOMEBI Rafop — kapmornn. JIHIITOMIHER B FAIOMIHEL! XpoMocomHuble Habopel. XpomaTagsl. LlxTonormieckse
OCHOBEI PA3MHOKEHIS ¥ HHIUBHAYAILHOr0 PA3BHTHS OPraHH3MOB.

Henenue xnetxa ~ muTos. Cranun marosa. [Iponeccst, TIPORCXOAIIME Ha PA3HEIX CTAAHAX METO3a. BHOIOrHYeCKU CMBICIT MHETO3a.

IIporpammupyemast Tubens KIETKH — allOmTos.

DOpMEI pa3sMEONEHNT OPraHU3MOB: GECIIONOe M IONOBOoe. BHAE Gecronoro PasMHOMXEHHAS: JeNeHHe HaJBOC, IIOUKOBAaHHE OFHO M MHOIOKISTOYHEIX,
CIIOpo0Gpa3OBAHKE, BEICTATHEBHOE pasMHOXKeHne. Vckycernensoe KIOHHPOBAHME OPTAHK3MOB, €I0 3HAUEHUE JUIS CeJIeKIIHH.

ITonosoe pazMuosKeHEe, €ro OTIIHUAS 0T GECIonoro. .

Meitos. Cramum meifoza. [Ipomecer, DpOECKOAsIMe Ha CTANIIX Melosa. [loBeneHue xpoMocoMm B Meitose. Kpoccurrorep, Bronorageckuil cMuicn ¢
3HAYEHHE MeHo3a.

I'amerorenes — nporecc 06pasoBaHMs NOMOBEIX KIIETOK y xuBoTHBEIX. [Tonoesie xemess:: cemeHEmKH ¥ suaumiu. ObpasoBaBue H Pa3sBHTHE IIOIOBLIX
KJIETOK — rameT (CHepMAaTO30W[, SHEKIeTKa) — CHepMaroreHes u ooreres. QcoBeHHOCTH CTpOcHMS AUIEKIETOK H cliepMaTo30unoB. OMIOZOTBOpEHEE,
[lapTerorenes. B

Unaweamyamehoe passurue (OHTOTEHES). IMOproHanbHOE pasBuTHe (3MOpHOreHes). Sramsl 3MOPHOHAALEOTO PA3BUTHSA Y MO3BOHOUHBIX JKEBOTHELX:
Ipobienue, TacTPYISLHs, OpraHoTeHes, ITocTsMOPHOHANBHOE PA3BHTHE. Tuner DOCTSMOPHOHATEHOTO Pa3BHTHA: HPAMOE, HENpPAMOe (IMYHHOUHOE). Biusauue
CpeIBl Ha pasBUTHE OPraHu3MOB, hakTOpHl, COCOBHEIE BEI3EBAT BPOMXIEHHEIE YPOACTRA.

Pocr u pasputre pactenuit, OHTOreHes MBETKOBOTO PacTeHH: CTPOCHHE CEMEHY, CTAIME PA3BHATHL.

JemorcTparpm:

Tabmemer # cxeMbl: «DOPMEI PasMHOKEHHS OpraHu3MoBy», «[IBofiHOS OINOZOTBOPEHHE V IBETKOBLIX pacTeHmity, «BereraTHBHOE pa3MHOKEHHME
pacTenwii», «lleneHnme KneTkH OakTepwiin, «CTpoenne DONOBEIX KIETOK», «CTIPOSHHEE XPOMOCOMEI, «IKmerTouwmstt mmom, «Pemmmxamums JHK», «Muarosy,
«Meitosn, «IIpsMoe i HenpsMoe passuTHEY, «IameTorenes Y MIEKOUMTAIOMHEX K deloBeKay, «OCHOBHEIE CTaIHH OHTOICHE3aN,

O6opynoBanue: MHKpPOCKOI, MHKPOIpeIaparsl «CrepMaTo30EAEl MIICKOLIATAIOMErO, «SIHNEKTeTka MICKOTHTAOMEro», «KapHoKuHe3 B KieTKax
KOpeIIKa nykay, MarHuTHAs MOZeNs-alUMKanys «JleseHne keTkuy, Mmoens JJHK, Mmonens Meradhassoit XpOMOCOMEL -

Jlabopamopnvle u npaxmuyeckue pabome::

Jlaboparopuas paGoTa Ne 3. «HabmoneHne MUTO32 B KIeTKax KOHTHKA KOpeIKa JIyKa Ha OTOBEIX MUKpPOIIpETaparaxy.

JIaGoparopras paGora Ne 4. «HMzyuerne CTPOCHHUS IIONOBEIX KJISTOK Ha FOTOBBIX MHKPONIPEIIApaTaxy.

Tema 6. HachencTBeHHOCTE M H3MENIHB 0CTE OPraxmsMoB. .

lpenver w 3ama<u remeTwxu. VICTOpHS pasBHTHS remeTHKH. PO THTONOTHE M SMODHONIOTHH B CTAHOBAEHHY IeHeTHKH. Bxnaj poccHickux




32pyOENHEIX yISHBIX B pasBHTHE TIeHETAKH. MeTomsl remeTHKH (rubpumoNorEaeckyi, UHTOrEHETHYIECKH, MONEKYIApHO-TeHeTHIecKu). OCHOBHEIE
PEHETHTICCKAE IOHATHS. ['eHeTHIeCKas CHMBOIIKA, HCIONb3yeMast B CXeMaX CKPerTHBaHMTiL,

3aKOHOMEPHOCTH HACIEZOBAHKS MPU3HAKOB, YOTAHOBNEHHLE [, Menmenem. Mogrorubprasoe cKpelnqEBanme. 3aKOH eArH0-00pasud rHOpEIOB MEPROTO
noxoneHns. IIpapuno ZoMuHMPOBaHHAS. 3aK0H PACITEINISHA IPH3HAKOB. [ HII0Te3a TACTOTEI TameT. TT0HOe i HElOMHoe TOMHHEPOBAHHE.

Hurubpunmoe ckpermuBanme. 3aKkoH HE3ABHMCHMOLO HACHEHORANHES MpE3HaKoB. I[UTOTEHETHYECKHE OCHOBHl HTHTHOPHAHOIO CKPELITHBAHYS.
ABamysHpyomee ckpemusanze. Mcnomnssosanne aHAIIM3APYIOLIETo CKpelllBaHMs UL OUpeIeiIeHHs TeHOTHIIA 0COGH.

CoennesHoe HaclezioBaHume Mpu3HakoB. PaGora T. Mopraza II0 CHEITIEHHOMY HACIENOBAHFIO IeHOB. Hapymemme croemneHHs I'€HOB B PE3yNsTaTe
KPOCCHHTOREpA.

XpOoMOCOMHAs TEOPHS HACHEICTBENHOCTH. | SHETHIECKHE KapTHL.

I'erernxa moma. XpomocoMEoe onpeneneEde nona. AyTOCOMEL ¥ IIOIOBbIE XPOMOCOMEBL. ["OMOramMeTHpie W reTeporaMeTHEIe OpramsMel. Hacnenosanue
IIPU3HAKOB, CIEIUICHHEIX ¢ IT0JI0M.

ViaMersmBocTs. BHZB! H3MEHIMBOCTH: HEHACHEICTBEHHAs ¥ HACTENCTECHHAS. POIb cpensl B HeHacleACTBeHHOR u3MeHYmBOCTH. XapaKTEpHCTHKA
MOFM(HKANHOHHON HSMEHIHBOCTH. BapranuonHEIii pax & BapHaHoOHHas KpaBad. HopMa peaximy npu3Haka. KomuwecTBeHHEE M Ka9eCTBEHERIE IPH3HAKH i AX
HOpMa peakiwd. CpoicTBa MOMM(DAKANTONEOH H3MEHIHBOCTH, .

HacmesicTennas, WM TeHOTHTMYECKA], M3MEHYMBOCT:. KOMOWRATHBHAS W3MEHWHBOCTH. Mei03 M IONOBOH MpONECC — OCHOBA 150M6miaTHBH01rI
H3MEHYHBOCTH. MyTranuonsas M3MeHurBocTh. Kiaccmuxanms MyTammii: TeHHbe, XPOMOCOMHEIE, TEHOMHEIE. JacroTa H NpHYMHE! MyTammd. MyTarennsie
(GakTOpLI. 3aKOH rOMONOTHYECKHX pA00B B HacHKeACTBEHHOH m3MerumBocTE H.J. Basnnosa.

Buesinepras HacleACTBEHHOCTE B H3MEHIMBOCTS, . ..

Iemetxa uemoBexa. KapmoTun wemopexa. OCHOBHBIE METONl TEHETHKY UETOBEKA: TeHeaIOTHYeCKui, ONU3HENOBEH, MOHTOTCHETHISCKHH,
OHOXHMETIECKHH, MONEKYILPHO-TEHETHIECKIH, CoBpemenroe OIpeAENeHHe TeHOTHIA: HONHOTEHOMHOE CEKBEHHPOBAHKE, [EHOTHIMPOBAHHE, B TOM HHLIE

—-—Tonmorsio-1IP-anamsa. Hacaenereemxrie-3a6 0/1eBarua- yenoBeka: PeHIEe- 60nesHH; G 0Ne3 I ¢ HaCleCTBEHHOH TIPS APACIO N OIKEHIOCTHIO; XPOMOCOMHSIE

Goneznu. Comarwgeckue u TCHEpaTHBHEIC MyTalmH, CTBONOBBIE KIeTkH. IIpHENMNE! 3X0pOBOr0 oOpasa JKH3HH, AMATHOCTHKY, IIPO(MIAKTHKH H IJICUCHHA
TCHETHYECKHX Gosesned. MeamKo-TEHETHYECKOe KOHCYIBTHPOBAHEE. JHaueHMe MENUUMECKOY FeHETHKH B NpEIOTBPAIlCHHM H JEYSHHH TIEHETHUECKHX
zaborneBanuil veforeKa. '

JemoHCTpanmy:

Iloprpetsr: I'. Mennens, T. Moprax, T. ze ®pms, C.C. Yersepuxor, H.B. Tumodees-Pecoscxuti, FHLA. Basuios.

TaGimmer 1 cxembl: «MOHOTHOPHIHOE CKPETTHBAHAE H €I0 THETOTEHETHIECKAT OCHOBa», «3aKOH PaCIICINICHHS B €T0 IHTOreHETAeCkas OCHOBAY», «3aKOH
JUCTOTEI raMer», «/lurubpumaoe cxpemmsanuey, «I[HTONOTITECKHE OCHOBLL JHTHEOPUIIOTO CKpemuBannay, «Meiiosy, «B3arMoAeicTBrE alfleALHBIX TeHOB),
«I'eHETHYIECKHE KapThl PACTEHUH, XUBOTHEIX ¥ YeoBeKay, «[eHeTaKa IoTay, «3aK0HOMEPHOCTH HACIENQOBAHUS, CIEIISHHOTO ¢ TOIoMy, «KapuoTHIIEl YerropeKa
W JXUBOTHEIX®, «BHIB m3MeHTHBOCTEY, «MOXM(OHKAMEONEAS H3MEHIHBOCTE», «Hacnemosanue pesyc-(axropay, «['eHerdaka TpymIr XKpoBH», «MyTanuorHas
H3MEHUHBOCTEY. - . ) i

O6opynoBanue: MO eITH-aTHKAIEN «Mororubprraoe cxpemupagre», «HemonHoe ROMMHUpOBRaHHe», «lurabpuaHoe CKpeITHBAHHED, «IIepexpéct
#POMOCOMY, MIKPOCKOI ¥ MEKponpenapat «{pozodmmay (RopMa, MyTauny GOpMEL KpBITheB H OKPACKH TeNa), repbapuii «opox IM0CceBHOMN.

Jlabopamopuvie u npaxmuyeckue pabome:

JlaGoparopras paGota Ne 5. «Iaydenne pesymsTaToB MOHOrHOPHIHOTO B AUTHOPHAHOTO CKPEINHBAHES ¥ P0o30t sl Ha TOTOBBIX MHKDOTIpENIapaTax).

JlaGoparopras paGota Ne 6. «Msyuenne Monur(EKAITHORHOM H3MEHTHBOCTH, IOCTPOSHUE BAPHALONHOrO PALa ¥ BAPHAHOHEOH KPHBOIY.



JlaGoparopunas paGoTa Ne 7. «AHanms MyTaumii ¥ Zpo30QHIEL Ha TOTOREIX MHUKPOIIpEnaparaxy.

[TpaxTraeckas paGota Ne 2. «CocTasnenye u agams POZAOCIOBHBIX JCIIOBEKAY,

Tema 7. Cenexciust opraunusmos. OcHOBE! GHOTEXHONOTHE.

Cenexuus xax Hayka H IpOINecc. 3apoikIeRue CENEKiMH ¥ IoMecTuxarmwi. Yuemme LU Bapmmoea o OEHTpax TPOHCXOXISHHA ¥ MHOTOObpazms
KyJIETYPHBIX paCTeHHH. [{eHTPBI IPORCXOMIEHIS TOMAIHHX JKABOTHELK. COPT, IOPOAa, MITAMM.

CoBpemeHHbIE METOMET CeNeKiuy, MaccoBsTit it HEIHBANYAILHEL! OTOODSI B CENEKITHE pacTeHnH H XEBOTHBIX. OIenKa sKcTepbepa. bIM3KOpOACTREHHOE
CKpeImuBanye — WHOpUAWHT. Jucras nunms. CKperqMBaHMe THCTHIX JTHEMIL. I'eTeposre, wme raGpmzaras cuna. HepoAcTBEHHOE CKpENIHBAHAS — AYTOpPHIHHT.
Ornanémmas rubpmmmsanys u e8 yemexm. MokyccTeHmsIit MyTarcHe3 U NONY4YeHHE NOMMIUIONNO0B. JOCTIDKCHHS CENeKOHH pACTEHHH, MUBOTHBIX X
MHKPOOPIaHH3MOB. ' '

BroTexHONOrH Kak OTPACTL TMPOW3BONCTBA. |emyas HIDKeHepHs, DTamsl cosganud pexoMbuuantso JHK u Tpamcremmmx oprammusmoB. Kieroumas
HHKeHeprs. KieTouHbe KyAbTypEl. MUKPOKIOHAIEHOE PasMHONEHME PACTEHMH. Knorrpopanre BBICOKOIPOAYKTHBHBIX CEJIECKOXO3MACTREHHEIX OPTaHH3MOE,
JKONOIHIECKHE K STHYecKye npobnemsr. MO — reneragecku MOAHQHITHPOBAHHEIE OPraHHU3MEL.

_ HemomcTparmug:

Ioprpersr: HM. Basunos, 1.B. Muuypus, I'.JI. Kapnegerxo, M.®. Hranos.

f Tabmauer 1 cxemer: xapra «[{eHTPE! MPORCKOKNEHHUS 1 MHOro0Opasus KyJIbTYPHBIX pacTeHuity, «IIopoisl JOMAMIHAX HMUBOTHEXY, «COpTa KYJIBTYPHBIX
pacreruii», «OTnanéanas rubpammsamuay, «PaboThl akamemuxa M.D. Wpanosa», «([Jommmnommusay, «O0nextsl Cuorexuonormay, «KIeTourare KyJIBTYPEl M
KIOHHpoBaHue), «KOHCTpyHpOBaHHEE B IEPEHOC FEHOB, XPOMOCOMY. _

O6opynopanne: MYISDKE IUIONOB ¥ KOPHEILIO OB AHKHEX (hopM H KyTETYPHEIX COPTOB pacTeHuit, repbapuit « CenperoX03sHCTBEHHEIE PACTSHILY .

Jlabopamopnwie u npaxmuueckue padomer.:

Jkekypeust  «OCHOBHEIE METONBl H HOCTHXEHHSA CENCKHMHE pAcTeHMB M >XMBOTHRIX (Ha CENEKIHOHHYI CTAHUHIO, IDIEMCHHYRO (Qepmy,
~~——-COPTONCIBITATENEHEIA YUACTOK, B TEHETTROS-X03sHI6TR0; 260 PaTopHIo-arpoy K BEPSHTeTa-H-HaY SHOPO HEHTPa) i ———— oo oo oo~

Comepxague ofyuerps B 11 knacce. _

1 gac B Hezlemo, Beero 34 gaca, U3 Hux 2 Yaca — PE3EPBHOE BPEMST
Tema 1. Isomonmonaas 6roJOrHs.

IIpenmockInKy BOSHAKHOBEHHS SBOMGOIHORHOI TeOPHH. DBOIONHOHKEAS TEOPHSI B €& MEeCTO B OHONOTHMH. BIHAHEE 3BONIOIEONEON TEOPHH Ha Pa3BUTHE
OHONOTHY ¥ APYIHUX HAyK.

CerneTensCcTBa 3BOMIONUH. [laMEOHTONOTHYECKYE: TOCTEROBATEILHOCTS TOABICHIT BHIOB B TaNCOHTONOTHUSCKOM IIETONHCH, HEPEXONHEIE (OpMEL
Buoreorpatuaeckue: cxonctso u pazmraue dhays u (iop MaTEPHKOB B OCTPOBOB.

SMOpPHONOTHYECKHE: CXOACTBA M Pasipumsl SMOPHOHOB Pa3HBIX BHIOB IIO3BOMOYHEIX. CpaBHHTENHHO-AHATOMHYECKHE: TOMOJOTHYHEIE, aaamzrmme,
‘PYIHEMEHTAPHBIC OpTravEl, araBusMilL MonexynapHo-OHOXHMBYECKHE: CXOICTBO MEXAHHM3MOB HACISACTBEHHOCTH M OCHOBHBIX METabONHUECKHX HyTel y Beex
OPraHH3MOB.

SOpomonuoERas Teopas U. Jlappmma. TIpeAnOCHIKE BO3HUKHOBEHHA AAPBMHM3MA. JIBHOKYINHEG CHILI BBOMIOIMM BEAoB mo Japemay (u36mToumOe
Pa3MHOMEHHE P OTPAHHHEHHOCTE PECYPCOB, HEONPEAENEHHas H3MEHIHBOCTE, 60pE02 32 CYMECTBORAHEE, ECTECTBEHHEIH 0T60p).

Cryrreruaeckas Teopms seomonmn (CTD) 1 €8 0CHOBHEIE TOIOMKERNS.

Muxpossomouwst. [Tomynsmus kax eHHNTa BEAA ¥ SBOJIOIHIL.




Hpmxymue cais: (PaxTopsl) 3BOMONEH BHAOB B HpUpoxe. MyTauuoHHEI Iporece H KOMORHATHBHAS H3MEHIHBOCT. [OMyISII{MOHHEE BONHEL B mpeiid
renos. Msomsmys 1 MArpamis.

EcrecTeennsd 0160p — Hanparmomuit akrop spormou. PopMs1 €cTECTREHEOro 0TO00pA.

[IprcocobieRHOCTE OPraEu3MOB Kak pesyiabTaT SBOMONHH. [IpuMeps! DpreocobIennit y Opragn3Mos. ApoMopho3s! ¥ HIHO-A AT TAIFL.

Bun u sBupoobpazosanne. Kpurepnn sua. OcHOBHbE QOPMEL BHAOOBPA30BAHE: TeOTpadHIeckoe, KOOI HIECKOE,

Makposeomonus, QopMbI SBOMOMUH: (HIeTAYECKas, IHBEPIeHTHAY, KOHBSPreHTHAS, Tapaliebaas. HeoGpaTiMocTs SROMONEH.

[Tpoucxoiaenye 0T HecIe AR APOBAHHEIX IPEKOB. [IporpeccHpyIomas cuenuank3anys. ANanTHBHAS PATHAHS.

JeMoncTparm:

Hoprpertsr: K. Jlanneit, X.B. Jlamapx, Y. Hapeuy, B.O. Kosanescxwmit, K.M. Bap, 3. lexxens, ®. Mrommep, A.H. Ceseprios.

Tabmpuer # cxeMbl: «PasBHTHE OpPraHNYECKOTO. MHpA Ha 3eMiie», «3apoblmy IIO3BOHOTHEIX JKWBOTHEIX», KApXeomTepHKc», «Dopmbl GOpuGH 32
CYINECTBOBAHME», «ECTeCTBEHHBI OTOOp», «MHoroo6pasne cOpTOB pacTemmit», «Mmzoroofpaswe NOPOX >KHMBOTHBLX», «[lomymaumy, «MyTaiuoHHAsS
H3MEHUHBOCTEY, «ApoMoposeny, «Mamoamanraummm», «O0wias azereHepammsy, «JIBbKymEe CHIBI 3BOMIONEE», «IapTa-cxema Mapmpyra IIyTSIISCTBHS
9. Mapsuzan, «Bopsba 3a cymecTroBarMeY, «[IpHCTOCOONERHOCTE OpranusMosy, «[ eorpadudeckoe BEACOBpazoBanEe), «JKONOTHIECKOS BAA00Opa3oBaHneY.

O6opynoBannre: KO/IEKIHT HACEKOMBIX C PasfYBBIMY THIIAME OKPacKH, HaOop TLIONOB B CeMSH, KOMIEKIEA «[IpuMepE! 3alHTHEX. UPHCIOcoGmenuH y
JKABOTHBIX», MOZENE « OCHOBHEIS HANPABICHHS JBOIOLMEY, 00bEMHEAS MoeNs «CTpOESHAE FONORHOTO MO3TA TT03BOHOURBIXY.

Buoreorpaduueckas kapTa Mupa, KOIAeKIEs «DOpMBI COXPANHOCTH MCKOMAEMBIX IKHBOTHEIX ¥ PACTEHHMIM», MoIeNs anmmkamus «IIepexpEcT XpoMocom,
BII&)KHEBIE [IPEIapaTsl «PasBuTHe BaceKoMoro», «PasBuTHe IATYIIKH», MEkponpenapar «Iposodmia» (Hopma, MyTalun (opMEI KPSUILEB H OKPACKH Tena).

JlabopamopHvie u npaxmuyeckue pabomo:.

Jlaboparopnas paGora Ne 1. «CpaBHeHHEE BHAOB 110 MOP(OIOTHIECKOMY KPHTEPHION.

JlaGoparopras pabota Ne 2. «Onmcanue IpUCHOCOGIEEHOCTH OPraEA3Ma K &8 OTHOCHTENLHOTO XapaKTepay.

-——— -—--—TeMa-2-- B 03HIIRH OB eHIe H-PAZBITHE RH3HY-Ha-3eMiIe: R

JoHaydHEIE NPEACTABICHUS O 3apOKIEHMY JKH3HE. Hayumble IMIOTE3H BOHAKHOBEEMS JKH3HU Ha 3emye: abWOreHe3s H NaHCHepMus. XmMumyeckas
9BOJEONHS. AGHOTEHHEIH CHHTE3 OPTAHYECKAX BEMECTB K3 HEOPraHMYeckux. DKCHEPUMEHTAIBHOS HOATBEPIKICHIE XAMHUHUECKoil SBoIFoNE. Havansasle s1ame:
6rornorMeckoil ssomomun. I'mmoresa PHK-mmpa. DopMupoBanue MeSPARHEIX CTPYKTYpP H BOHHKHOBEHHE IPOTOKIETKE. IlepBBle KIETKA M HX IBONIOLHSL
QOopMHEPOBAHHE OCHOBHEIX TPYII 3KHBEIX OPraHu3MOB.

PaspuTHe XU3HM Ha 3emie IO 5paM # mepuopaM. Kartapxeii. Apxeiickas m mporeposoiickas spul [lameosodickast spa I & NepHOAB: KeMOpmitckmi,
OPIOBHKCKHIA, CHIYPHACKAH, TEBOHCKHIE, KAMEHHOYTOBHEIHA, HEPMCKEHIL.

Meso30¥ickas 3pa ¥ e€ HEPHOABL: TPHACOBLI, IOPCKALL, MENOBOH,

Kalinozotickas spa i e IepROALL: Tale0reHOBE, HEOreHOBET, AHTPONOTEHOBEII.

XapaKTepucTHKa KJIEMaTa ¥ I€0JIOTHYECKHX Opoleccos. OCHOBHEIE TANEl SBOMIONEN PACTHTENEHOIO M YKHBOTHOTO ana. Apomopdo3sl Y pacTeHUH B
JKUBOTHEIX. [I0sBIIEHNE, PACIBET ¥ BHIMHPAHHKE TPYIII KUBHIX OPTAHE3MOB. -

CreTeMa OPramryeckoro Mupa Kak OTpaskeHHe SBoNonre. OCHOBHBIE CHCTEMATHHIECKHE TPYIITHT OPraHH3MOB.

OBOJIOLIMS JeN0OBEKa. AHTPONOJIOTHS KaK HayKa. PazeuTye NpeAcTaBneHntt O MPOUCXOKIEHN N YelloBeka. MeTojsl u3yyenus anTponorenesa. Cxozctea u
Pa3IHYEs YEIOBEKa H XKHMBOTHRIX. CHCTeMaTAYEcKOoe TONOKEHHE YEIOBEKA.

Heekyinpe canel ((GaxkTopsr) aHTpomoreHesa. HackeICTBeHHAS M3MEHUHBOCTH H €CTECTBEHHEIH 0T6Gop. O6mecTpeHpni 00pas JKH3HHM, H3TOTOBICHUE
OpyAuit TpyJa, MBIIUICHHE, Pedb.



OCHOBHEI® CTaZMH H BETBH BBONIONHE YelOBEKa: aBCTPANOmHTEXH, Uenopek yMmensii, Henorex mpsmoxomsmuit, Uemorek HeaHmepTansckmii, Yenopek
pasyMubIi. Haxoaxe HCKONaeMBIX OCTATKOB, BPEMS CYLIECTBOBAHYS, 00/IACTE PacpocTpaHerns, 00 BEM IOJIOBHOTO MO3ra, 06pas JKH3HH, OpYIH.

Yenosegeckue packl. OCHOBHBIE GONBINME Pacel eBponcoHNEasn (eBpasuiickas), Herpo-aBCTpANOHKHas (IKBATOPHANLHAS), MOHTONOMAHAS (AZHATCKO-
aMepHKancKas). HepTel TpUCIocoBIeHHOCTH UPEICTABETENEH JeT0BETECKEX pac X YCIOBHAM CYITECTBOBaHHS. ENrHcTBO GenoRegeckux pac. Kpurnka pacmsna.

JlemoncTpary:

Iloptpersr: @. Penu, J1. Tactep, AM. Omnapan, C. Muanep, I'. 10pu, Y. apeum.

Tabnuusr u cxemer: «BospuxaoBenne CoNHEUHOM cHCTEMED, «PasBrTHE OpPraHHYecKOro MHpay, «PacTHTempHAs KieTKay, «KHUBOTHAS KiIexkan,
«IpoxaproTuyeckas ieTkay, «COBpeMeHHAS CHCTEMA Opragyaeckoro Mupa», «CpasHeHHe aHATOMHMYECKHX YepT CTPOCHHA 9YENOBEKa W YelOBeKOOODa3HbIX
obe3bsE», «OCHOBHEIC MECTA NANEOHTONOIMYECKHX HAXOIOK NPENKOB COBPEMEHHOrO uenopexay», «Jlpepmeiimme momu», «lperEme mome», «[lepseie
COBPEMEHHEIE JHOM», «JeIoBeTecKne packy. , .

OBopynosanme: Mympin «IIpOHCXOXAEHUE UeIOBEKA» (br0CcTEI  @BCTpaNONMTEKA, THTEKAHTPONA, HEAHAEPTATBIA, KPOMAHBOHNZ), CIIEIINM MM
U300pPaKEHHs KAMEHHEIX OpYIUid MepBOGBITHOLO YeloBEKa (xamHuu-vOYmIEE!, py6@na, ckpe6ia), reoxpoHoNorwYeckas Tabmmma, Kommexmus «DopMel
COXPaHHOCTH MCKONAEMBIX JKHBOTHEIX | PACTEHEHY.

Jabopamopuuie u npaxmuueckue pabomi:

IIpakrraeckas paGora Ne 1. «M3ydeHre HCKOIAEMBIX OCTATKOR PACTEHUH U JHEBOTHBIX B KOJIIECKIIHSIX).

SKCKYpCHs «DBOMIOIHA OPraHUEECKOro MHpa Ha 3eMue (B €CTEeCTBEHHO-HAYIHEL! UK KpacBeTIecKrii Mysei),

Tema 3. OpranusMer n oKpysKaomas cpeaa.

OKonorus Kax Hayka. 3amauy ¥ pasieNs! SKONOrHy. METoIbl SKOIOTMYeCKIK HCCIE0BALH. DKOIOIHIECKoe MHPOBO33DEHME COBPEMEHHOT0 YEJIOBEKA.

Cpexbi 00uTaRNS OPraHM3MOB; BOXHAS, HA3EMHO-BO3LYIIHASL, TOTREHHAA, BHYTDHOPTaHH3MEHHAs.

Sxonoruueckue (GaxTopsl. KnaccmdpHEKaNmsS 3KOTOTHYecKHX (axtopos: abmoTmueckue, GHOTHYUECKHE H aBTpolOTeHEsle. JeHCTBHE 3KONOTHIECKIX

(GaKTOPOR HA OpranmIMEY

AlpoTreckue (aKTOPBL CBET, TEMIEPATYPa, BRASKHOCTE. Goronepromusm. IIpuenocobienns oprarMsmMoB K IeHCTBHIO abHoTHYECKHX (haKTopoB.
BrOIOTEYECKHE PUTMBI : _ : :

broTtudeckpe taxtoprr. Bumsl GmoTHUECKUX B3AMMOZIEHCTRMIL: KOHKYPeHIIHs, XHIIHHYECTBO, cuMOMO3 # ero cdopmsl IlapasmrmsM, Koorreparis,
MyTyamisM, KOMMEHCANH3M (KBapTHPAHCTBO, HAXJICOHHYECTBO). AMEHCATH3M, HeHTpamisM. 3HadeHuwe OMOTHUECKHMX BIAMMOMCHCTBEYN HIM CYyIIECTBOBAHHS
OpraHu3MOB B IPHPOAHEIX COODIMecTRAX.

OXOJIOTHIECKHE XAPAKTEPUCTHKE MOV, OCHOBHBIE ITOKA3ATEIH TOIYNAIKH: YHCIEHHOCTD, INIOTHOCTE, POXIAEMOCTh, CMEPTHOCTh, ILIPHPOCT,
METpatst. JIHaMuKa TUCICHHOCTH HOMYNSAIHE i €8 PeryILIis.

JdeMoHcTpanmm:

Iloptperer: A. 'ymbonsar, K.®. Pymse, 3. [exkens.

Tabmauer u cxeMEl: xapra «IIpEpOIHEIE 30HEI 3eMImy, «Cpezsl oOHTaHus OprasusMoBy, «DOTONEPHOAH3MY, «IIomyIsarmmy, «3aKOHOMEPHOCTH POCTA
THCIEHHOCTH IOy Ay HHpy3opau-Tydenskny, «[IHIIesse mermys.

Jabopamopuvie u npaxmuueckue pabomyt:

JlaGoparopras paGota Ne 3. «Mopdonoruaeckie 0cobeHEROCTH PacTeHMH U3 PazHbIX MECT OOHTAHHIY,

JlaGoparopras paGoTa Ne 4. «Brusume cBeTa Ha POCT K PasBUTHE TEPEHKOB KOJIeycan.

IIpaxTryeckas paSora Ne 5. «TJogcuéT mnoTHOCTH IOMYIIMH PasHbIX BUAOB PACTEHHIY.



Tema 4. CoofmecTBa H 3K0JOTHYCCKHAE CHCTEMBI,

CoobmecTBo OpraEm3Mos — GmomenHo3. CTpyKTYpsl 6HONER03a: BHIOBAS, IPOCIPAHCTBEHHAS, Tpoduueckas (mummeras). Buae-noMuHaHTEL CBA3H B
BuoLeHO3e.

DKOJOTHYECKHe CHCTEME! (arochereMsi). Ilomsrae of skocHeTeMe ¥ GHoOreoneHose. OYHKIHOHANLHEIE KOMIOHEHTH OKOCHCTEMEI TIPOIYLEHTEL
KOHCYMEHTEI, peNyleHTsl. KpyroBOpOT BeINecTB M NOTOK 3HEpPruM B 3Kkocucreme. Tpodmdeckue (IMINEBbIE) YPOBHHE SKOCHCTeMEHL IIPEBBIE MEIH M CeTH.
OcpoBHEIe NOKA3aTENM SKOCACTEME: OHMOMAcCa, IIPOAYKIHA. DKOROTHHECKHe IHpDaMUIbI NPOZYKIHE, UHCICHHOCTH, OHOMAcchl CBOMCTBA SKOCHCTEM:
YCTOHYMBOCTE, CAMOPETYILINu, passuTae. CyKIeccHs.

IIprposubie sROCHCTEMEL DKOCHCTEMEI 038D ¥ PeK. DKOCHCTeMa XBOMHOTO HITH [IEPOKOMCTREHHOTO Jeca.

AHTPOTIOreHHEIE 3KOCHCTEMBL. ATPOSKOCHCTEMBL. Y PG0IKOCHCTEMEL BHOIOTHYECKOE M XO3SMCTBEHHOE 3HATEHHE ArPOSKOCHCTEM ¥ YPBOSKOCHCTEM.

bropasroofpasue xax haxtop yeroiumsocty axocucteM. CoxpaneHHe GHONOTHYECKOro pasHoobpasus Ha 3eMie.

Yuenme B.J. Bepuaznckoro o Gmochepe. Ipanmisy, coctas u cIpykrypa Gmochepst. JKusoe BermecTso ¥ ero (ynxmuir, Ocobernocts 6uochepr! Kax
rIoGansHOR SKOCHCTeMBI. [{uHaMEYecKoe paBHOBECHE U 06paTHAs cBs3b B GEocdepe.

KpyroBopoTE! BeIMecTs ¥ GUOTEOXUMHYECKHE LIEKITLL SIEMEHTOB (YTAEpOoa, a30Ta). 30HabiocTs Guocdepsi. OCHOBHEIE GHOMBI CYIIH.

Henosegectso B Grocthepe 3eMiTH. AHTPOIOTCHHEIE U3MekeHHs B Grochepe. IMobamsHsle SKOTOTHIECKHE IPOGITEMEL.

CocymecTBOBaHNE IPAPOIEI ¥ YefoBedecTra. Coxpanerne 6uopasHOO6Pa3 s Kak OCHOBA YCTONTMBOCTH bmochepsl. OcHOBa PAMHOHANBHOIO YIPaBIICHHI
OPHPONHBIMA PECYPCcaMy M HX HCIONE30BRanve. JocTIKeH s GHONOTAA B OXpaHa IPUpobL

HemorcTpanem:

Hoprpetsr: A.JT. Tewcan, B.H. Cyxaués, B./. Bepragckuit.

Tabmeuer 1 cxeMmer: «llumessie neny», «BHOLEEO3: COCTAB W CIPYKTYpay, «IIpipoxusie coobimectsay, «Llemt nmuTaHmsD, «DKOMOrKIEcKas MHpaMaay,
«buocepa m deTOBEK», «OKOCHCTEMA IMMPOKOIHCTBEHHOIO Jieca», «IKOCHCTEMA XBOHMHOIO necay, «bHomeHo3 BopmoEmaw, «Arpolesosy, «lIprmveparie
-—— . AHTPONIOTCHHBIE BO3JEHCTRUSL HA . IPHPOIY»,—«BaHeliIne -HCTo UKy —3arpsisHeHEs— BO3Ey*a— H- FPYHTOBSE— By, Homma—— paKaeiiHas—c0 CTaBIHOmAt-—-

Guochepsr», «DakTops! Aerpajalii [104B», «[lapHUKOBEH 3dhdhexT, «®PaKTOPEl PaNEOAKTHBHOIO 3arpssHerns Oumocdepsm», «O0mas cTpykTypa OROChEpED,
«PacmpocTpaneHne xu3H B Guochepe», «030H0BEIH sxpal Guoceps», «KpyrosopoT yriepona B Suochepen, «KpyrosopoT asoTa B IPHPOAEN.

Obopynosanue: Monemb-ammmKamus «THNpaHsle 6uOTEHO3B, repGapuit «PaCTHTENLHBIE COODMECTBA», KONIEKUHE «bHONCHO», «Bpemmren:
BKHCHIIHX CENMbCKOXO3MHCTBEHHRIX KYMBTYP», TepOapril ¥ KONIEKIME DacTeHuH i KHBOTHEIX, FPHHAIENANIIE K PASHEIM SKONOrHUECKAM TPYHIIAM OXHOTO
Bifia, Kpacsas kuaura Poccriickolt Qemepanui, u306pakeHRs OXPAHSEMEIX BEIOB PACTEHHUI ¥ JMHUBOTHEIX.



TemaTH4eckoe miannposanne 10 knacce

Ne HanvmenosaHne pa3fesios H TeM NPOrpaMMel Kosuueereo | Daexrponusie (Hudporeie) 00pa3oBaTelbHbIe pecypehbl
/i yacoe

Paznen 1. Buosorus KaK HAYKa

1.1. Buonoris xak Hayka. 2 https://resh.edu.ru/subject/lesson/3827/start/11 8940/

1.2 JKnBrie cHcTeMBl B MX OPTaHH3alNA. 1 https:/resh.edu.ru/subject/lesson/3827/start/ 118940/
Hroro no paszeny ' : 3

Pazgen 2. Knerka.

2.1, Xumpueckrif cocTas ¥ CTPOSHHE KIETKH. 9 https:/fresh.edu.ru/subject/5/10/

2.2 JKuaHeneaTeNbHOCTE KISTKH, 5 https://resh.eduru/subject/5/10/

23 PasMHOMKEHHE ¥ HHAWBHAYANBHOE PA3BUTHE OPTaHU3MOB. - 6 https:/lresh.edu.ru/subject/lesson/5359fstartf270999!
Hroro no paspery 20

Pazpen 3. Oprauusm

31 HacneAcTBeHHOCT i M3MEHYMBOCTE OPTAHH3MOB. 8 https://resh.edu.ru/subject/lesson/5386/start/30 1065/
32 CeNexImg OpraHu3MoB, OCHOBB OHOTEXHONOTHH. 3 https:/fresh.edu.r/subject/lesson/386 1/start/295751/

HToro o pasaeny: I il

OBILEE KOJHYECTBO YACOB I10 [TPOTPAMME 34




TemaTaaeckoe miapnpoeapme 11 kaace

No HammeHoBauue pasaenor u tem HpOTrpaMMBbl
n/n

KoangeceTso
yacoB

Anexrponnsie (HH(poBLie) 06paA30BaATEIBIEIE PECYPCH

Pasgen 1 Yuenne 06 350/101#H OpPraHiigecKoro Mipa.

1.1. DBOMONMONHAS GHONOrHs

hitps:f/resh.edu.ru/subject/5/11/

Uroro no pasneny

Pasgen 2. Bo3HNKHOBENHE 0 PA3BHTHE JKUBHH HA SemTe,

2.1 BosHuKHOBEHNE 1 pasBUTHE XU3HK Ha 3emie.

https://resh.edu.ru/subject/lesson/388 5/start/270127/

Hroro no pasneny

Pazpen 3. Drocucrema.

3.1. OpranmsMbt 1 okpyxaomas cpena.

hitps://resh.edu.rw/subject/lesson/5392/start/8378/

3.2 CoolIecTsa H 9KONOTHYECKHE CHCTEMBL

littps://resh.edu.rw/subject/lesson/550 L /start/ 119075/

Hroro 1o paspeny:

14

-BesepaHoe-Bpems-2-yaca

OBLUEE KOJTMYECTBO YACOR ITO [IPOTPAMME
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