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HOACHUTEJIBHASA 3ATIMCKA

PabGouas mporpamma ydebnoro mnpeamera «buomorusi» paspaborana B
COOTBETCTBHH C :

-OenepanbibiM 3ak0HOM OT 29.12.2012r. Ne273-®3 «O6 obpa3zoBaHuu B
Poccuiickoit @eneparuu (B 1eHCTBYIONIEH PEAAKIINM);

-OenepanpHOl  00pa30BaTENIBHOW  MPOTPaAaMMON  CpPEImHEr0  OOIIEero
oOpazoBanus (mpukaz Munnpocsemenuss Poccum ot 18.05.2023r. Ne372,B
JIEUCTBYIOIICH PEeIaKIuNn);

-®I'OC cpennero obmero odbpasopanus (mpukaz MuHmpocsemnieans Poccun
oT 31.05.20211.Ne413;

-Ilonoxxennem o paboyedt mnporpaMMe MYHHUIIMIAIBHOIO Ka3€HHOTO
obmreoOpaszoBarenbHOro yupexiaenus «Cpemnsisi oOuieoOpa3oBarenbHas IIKOJIA»
c.i. 'epmenunk yTBepkaeHO npukazoM Ne98-OJ] ot 26.09.26r.

Konuenryansasie nonoxenuss ®I'OC COO o B3auM000YCIOBIEHHOCTH
1esen, coaepkanus, pe3yabTaToB 0OydeHUs U TPEOOBaHUN K YPOBHIO MTOATOTOBKHU
BBIITYCKHUKOB, TIOJIOXKEHHSI 00 OOIMIUX MHENIX W MPUHIMIAX, XapaKTepU3yIOIIHX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeIHEro oomero obpa3oBanus B Poccuiickoit
denepanuu, a TakXKe MOJTOKEHUS 0 crienuduke OMoIoruu, €€ 3HaUeHU U B MO3HAHUU
KUBOU TMPUPOABI W O0OECIIEYEHUH CYIIECCTBOBAHHS YEJIOBEUECKOIo OOIIECTRA.
CornacHo Ha3BaHHBIM MOJIOKEHHSIM, OIIPEIeSIeHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu 1aét NpeCTaBiICHHUE O LEeNsxX, 00 00IIel cTpaTeruu
0Oy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEICTBAMU Y4eOHOT 0 pemMeTa
«buonorusy, onpenenser 00g3aTENbHOE MPEAMETHOE COJEPKaHUE, €T0 CTPYKTYPY,
pacrpeneneHue mo pasjieaM M TeMaM, PEKOMEHIYEMYIO IOCIeI0BaTEIbHOCTD
M3Yy4YEeHHUsI yUeOHOr0 MaTepuala ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3E€H, JIOTUKH 00pa3oBaTENbHOIO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B mporpaMme o 6M0JI0ruu Takke yUYUThIBAIOTCS TPEOOBAHUS K TUTAHUPYEMbIM
JUYHOCTHBIM, METANpPEJIMETHBIM U MPEIMETHBIM pe3yJibTaTaM oOOy4YeHUus B
dbopMHUpoOBaHUU OCHOBHBIX BUJIOB y4e0HO-1103HaBaTEIbHOM
JESTENbHOCTH/YIEOHBIX JEHCTBUN OOYUYAIOIMMUXCS IO OCBOCHUIO COJIECPKAHUS
OMOJIOrNYECKOro 00pa3oOBaHMs.

B nporpamme no 6uonorun (10—11 kiaccel, 6a30BbIH ypOBEHb) peain30BaH
IOPUHIMI [PEEMCTBEHHOCTH B H3Yy4Y€HUU OWONOruu, Ojarojaps 4emy B Hei
pPOCMAaTPUBAETCSl HAMNPABJIEHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C
dbopMHUpPOBAaHUEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PCHUS, IEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTHYECKOTO MBILJICHUS, PEACTaBICHUI O 3J0pOBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHHUEM K OKpYKalolled MPUPOIHON cpene.



[ToaTOMy Hapsay ¢ H3ydeHHEM OOIIEOMOOTMYECKUX TEOPUH, a TakKe 3HaHUM O
CTPOCHHUH >KUBBIX CUCTEM Pa3HOTO paHra M CYIIHOCTU OCHOBHBIX MPOTEKAOIIUX B
HUX TMPOLIECCOB B MPOrpaMMe MO OMOJOTMM YJIeJI€HO BHUMAaHHUE HCIOIb30BAHUIO
TIOJTYYCHHBIX 3HAHUI B MOBCEIHEBHOM KU3HM ISl PEIICHUsS TPUKIAAHBIX 3a7a4, B
TOM 4HCIIe: MPO(UIAKTUKU HACIEIACTBEHHBIX 3a00JE€BAHUNA UYEIOBEKA, MEIUKO-
TFeHEeTHYECKOT0 KOHCYJIbTUPOBAaHMSI, 00OCHOBAHUS IKOJIOTMUECKH 11e1eCO00pa3HOro
MOBE/ICHHSI B OKPY>KAIOIIeH MPUPOAHON cpesie, aHaIM3a BIUSHUSA XO3SIHCTBEHHOM
NESATEbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX 3KOCUCTEM.
VYcunenne BHUMaHUS K TPUKIAJAHON HAMpPaBICHHOCTH Y4eOHOrO TpeaMera
«buonorus» NpoANKTOBaHO HEOOXOAUMOCTHIO 00ECTIeUeHUs YCIOBUH JIJISl pEIICHMS
OJTHOM M3 aKTyaJlbHBIX 3aJ]a4 IIKOJLHOTO OMOJIOTrHYECKOro 00pa3oBaHUs, KOTOpas
npeanonaraeT GopMUPOBaHUE y OOYYAIOIIUXCS CIOCOOHOCTH aJalmTHPOBATHCS K
U3MEHEHMM JTUHAMUYHO Pa3BUBAIOLLEr0CsS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHE cpeaHero oOImero oOpa3oBaHMS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (GopMUpPOBAHUE y OOYUYAIOIIMXCA MPEIACTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIupsieT U 0000maeT 3HaHUS O KUBOHM mpupoje, €&
OTJIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHM3allMd M HBOJIIOLUH, CO3TAET
yCJIOBUSL  JJIA: TIO3HAHMS  3aKOHOB  JKMBOM  Mpupojabl, GHOpMUPOBAHUS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOTO M 0Oe3omacHoro oOpasa
YKU3HH, SKOJIOTMYECKOI'0 MBIIUIEHUS, IEHHOCTHOI'O OTHOILIEHUS K )KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JIJISl PEelIeHUs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7a4  CpemHero  odmero  0o0pa3oBaHMs,  COIMANTM3AIUN
oOyuatomuxcs. M3yuenue 6uonoruu odecrneynBaeT yciaoBUs s (HOpMHUpPOBAHUS
UHTEJUIEKTYalbHbIX, KOMMYHUKAIIMOHHBIX UM HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYyIbTYpbI, CIOCOOCTBYET MHTErpali OUOJOTHYECKUX 3HAHUU C
NPEJICTABICHUAMHU U3 JPYTUX YUEOHBIX MTPEAMETOB, B YACTHOCTH, PUBUKHU, XUMUU U
reorpaguu. Ha3zBaHHbIe NOJIOKEHUS O MpeAHA3HAYEHUU Y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl ONpeNeNeHUs IMOAXOAOB K OTOOpy u
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHWs, IMPEACTaBICHHOIO B IMporpamMme Io
OMOJIOTHH.

Ot16op conmepkanusi yueObHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMKA KyJIbTYpOCOOOpPAa3HOrO MOJXO0Jd, B COOTBETCTBHM C
KOTOpPBIM O0yYaromuecss JOJKHBI OCBOMTH 3HAHUA W YMEHHsS, 3HAYUMBbIC IS
dbopMupoBaHuss O0IIEH KyIbTYphI, OMNPEICISIONINE aJeKBaTHOE IOBEICHHE
YeJIOBEKa B OKpPY’Karolled MPUPOIHON cpeje, BOCTpeOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOM aesTenbHOCTH. Oco0oe MeCTO B ATOM CHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEpPKaHUsI, KOTOPbIE CIY>KaT OCHOBOM Il pOPMUPOBAHUS
IPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4HOM KapTMHE MHUpa U



LHEHHOCTHBIX  OPHUEHTALMAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIO0TNYECKOro 00pa30BaHMS.

CTpyKTypupOBaHUE COJEpX)aHUs Y4YEeOHOro MmaTrepuaja B NpOrpaMme 1o
OMOJIOTMM OCYIIECTBICHO € Y4€TOM NPUOPUTETHOrO 3HAYEHUS 3HAHUM 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOM MPHUPOJBI, O €€ YPOBHEBOW OpPTraHU3AlMU U
ABOJIIOIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy»
BbIJICJICHBI CIEAYIONINE CoepKaTeabHble TUHUU: «buonorus kak Hayka. MeToibl
HAy4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak
Ouonoruyeckas cucrema», «CucrteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«DBONIOLUS KUBON NPUPOBI», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lens uzyuenuss yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYYAIOIMIMMHUCS 3HAHUSMU O  CTPYKTYPHO-(PYHKITMOHATLHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOLO paHra M NOPUOOPETEeHHE YMEHHUI
UCIIOJIb30BaTh ATH 3HAHMS JJII TPAMOTHBIX JIEWCTBUM B OTHOLIEHWH OOBEKTOB
YKUBOM MPUPOIBI U PEUICHUS PA3TUUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTimkeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 00€CIEUnBAETCS PEUICHUEM CIEYIOUIUX 3a7a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMbl 3HAHUH O OUOJIOTMYECKUX TEOpHSsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MpaBUjaX, CIyXalluX OCHOBOU
s (OPMUPOBAHMS TPEICTABICHUI O €CTeCTBEHHO-HAy4YHOW KapTHHE MHUPA, O
METOJIax HAyYHOI'O MO3HAaHUS, CTPOEHUH, MHOI00OOpa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AllMH, BBIAAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEZIOBAHUSAX B OUOJIOTHH;

dopmupoBanue y o0OydaroIIUXCsl MO3HABATEIbHBIX, MHTEUIEKTYaJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MPOLECCE aHANIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISI0B, WJEH M TOIXOJOB K H3YUYEHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluiy;

CTAaHOBJICHHE Yy oOOydarommxcsa OOmel KyabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpPa KUBOW MPUPOJIbI HA OCHOBAHUY 3HAHUI U OTIBITA, MOTYYEHHBIX TPU U3YYECHUU
Onooruu;

(¢opMupoBaHHE Yy OOYy4YalOIIUXCSd YMEHHMA WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTMYECKUX 3HAHMM B MPAKTHUUECKOW JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTUHU
COBPEMEHHBIX METMLIMHCKUX TEXHOJIOTUM U arpOOHOTEXHOJIOT i

BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEIOBEKOM JKHBOU
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STHUECKUX
HOPM IpHU NPOBEEHUN OMOJIOTMYECKUX UCCIIE0BAHMIA;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYIbTYPHI, 111 (POPMHUPOBAHMS HAYIHOTO MUPOBO33PEHUS;



OpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUI B OBCETHEBHOW JKU3HU IS
OLICHKU TOCJIE/ICTBUI CBOEH AESITEIbHOCTH 110 OTHOLIEHUIO K OKPYKaIoIIeH cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucteme cpemnero oGmiero oopazoBanusi yueOHBIN mpeaMeT «buomorusy,
M3ydaeMblii Ha 6a30BOM yPOBHE, SBJISETCS 00s3aTEbHBIM YI€OHBIM MTPEIMETOM.

Jlig u3ydenust Onosoruy Ha 6a30BOM YpOBHE CPEHEr0 00I1ero 00pa3oBaHus
otBoauTCs 68 yacoB: B 10 kinacce — 34 vaca (1 yac B Hegento), B 11 kinacce — 34 yaca
(1 gac B Henento).



COJEPXAHME OBYYEHUA
10 KIJACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uinocoduei, 3TUKOM, I3CTETUKON U MPaBOM.
Ponpb Ouonorun B opMHUpOBaHUM COBPEMEHHOW HAYYHOM KapTUHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPOJIbI (HAOII0ICHHE, SKCIIEPUMEHT, ONKUCAHUE,
u3MepeHue, Kinaccudukanus, MOJEIUPOBaHUEe, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, [x. Yorcon u @. Kpuk.

Tabnuuel u cxeMbl: «MeToAbl TO3HAHUS KUBOU TPUPOIBIY.

JlaGopaTopHble U NpakTHYecKue padoThl:

[Ipaktnueckass padora Ne 1. «cnonp30BaHHE pa3IWYHBIX METONOB IPHU
U3YYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUs.

JXKuBble cuctembl (OMOCHCTEMBI) KaK TpeaMeT u3ydeHus ouonoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. Y POBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, NONYJIALUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOre0oneHOTHISCKHI ), OMOC(EepHBIH.

JdeMoHCcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AIUU
YKABOU IIPUPOIBI.

O6opynoBanue: mozenb Moaekyibl JTHK.

Tema 3. XumMnuecKknu COCTaB U CTPOEHHUE KJIETKH.

XHUMHUYECKHN COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMeHThl. Bojla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne OeIKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnnmbie 1 3aMEHUMbIE AMUHOKUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (NEepBUYHAS, BTOPUYHASl, TpPETHUYHAs U
YeTBEpPTHUYHAsA CTPYKTypa). XHUMHUYECKHME CBoOiicTBa OenkoB. buonormyeckue
GyHKIIMN OEITKOB.



depMeHTHI — Ononornyeckne Karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIH
neHTp, cyocrpatHas cneuuuuHocts. Kodepmentel. Burtamusbl.  Otinuus
(epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.

VYrneBonbl: MOHOCaxapuabl (IIII0K03a, pudo3a 1 1e30Kkcupr003a), Aucaxapu bl
(caxapo3a, J1laKTO3a) MW IOJMCaxapuibl (Kpaxmaj, TJIMKOTeH, IEJUII0I03a).
buonoruueckue pyHKIMM YriIeBOIOB.

Jlunuasl:  Tpurauuepuasl, Qochonunuasl, crepouabl. [ 'UapoduIBHO-
rupodoOHbIe  cBoiicTBa. buonormdyeckne ¢ynkiun naunuaoB. CpaBHeHUE
yTJIEBOJOB, OCIKOB U JIUMHIOB KaK HCTOUHUKOB YHEPTUH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HyKiIernHOBbIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenune u pynkmuun PHK.
Buner PHK. AT®: ctpoenne u GpyHKIIH.

[utonorus — Hayka o kierke. Kiierounas Teopust — npuMep B3auMOAEHCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEeHHUSI KIETKH.

Kierka kak nienoctHas »xuBas cuctema. OOmme Npu3HaKy KIETOK: 3aMKHYTasl
HapyxkHass MmemOpana, monekynbl JIHK kak renermueckuit ammapar, cucrema
cuHTe3a Oernka.

Tunel KJIETOK: »3yKapuoTHYecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI TpoKapuoTHyecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHme
AYKapUOTUYECKOW KJIeTKU. OCHOBHBIE OTJIUYUSL PACTUTENBHOM, >XUBOTHOM U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MJIMKOKAJIUKC, UX
¢dbynkiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u GpyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpannbie opraHounbl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. [lonmyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHJPWH, IUIACTHUJBL.
[Ipoucxoxnenne MUTOXOHApUM u T1iacTua. Bunel mmactun. HememOpannbie
OpraHoOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPHOIU, PECHUUKH,
KryTUKU. OYHKIIMHA OPraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHblil HeHTp KieTku. CTpoeHue sajpa: siaiepHas o00JI0UKa,
KapuoIIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIIETKE.

JdeMoHCcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Jnarpammel: «PacripeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOAELY,
«Pacrpenenenne XuMAYECKUX 3JIEMEHTOB B JKUBOU IPUPOIE».

Tabmuupsl u cxemsl: «llepuoandeckass TabaUIA XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIbI», «brocunTes Oenkay», «CTpoeHue MoJeKyJibl Oenkay,
«Crpoenne pepmentay, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne monexyssl



AT®y», «CtpoeHne 3yKapruOTHYECKOU KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE MPOKAPHUOTUYECKOM KIIETKWY,
«CTpoeHue sapa KIeTKu», «YTIeBOIbI, «JIunuasn.

OO6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYyIOBaHWE JJIS IPOBEIACHHUS
HAOJIFOICHU, W3MEPEHH, SKCIIEPUMEHTOB, MHUKPOMPENapaThl PACTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie u nNpakTU4YecKue padorTbl:

JlaGoparopHass pabora Ne 1. «lM3ydeHune KaTadIUTHYSCKOM aKTHBHOCTH
dbepMeHTOB (Ha TpUMEpE aMIJIa3hbl WK KaTaJiasbl).

JlabopatopHass pabora No 2. «/3ydeHue CTpPOCHHS KJIETOK PaCTCHHIA,
KUBOTHBIX U OaKTepHil MO MUKPOCKOIIOM Ha TOTOBBIX MHUKpOINpenaparax M HX
OMHUCAHUE.

Tema 4. ’Ku3HeneATeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WKW MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUN OOMEH) U
JTUCCUMMWISIIUS  (SHEPreTUYecKnii OOMEH) — JBE CTOPOHBI E€IMHOI0 Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUS BEUIECTB W DHEPTMU B TIOHUMAHHH
MeTaboau3ma.

Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbIit. Ponb GpepmeHTOB B
0OMEHE BEIlleCTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®orocunTte3. CeroBas u TeMHOBas (a3bl (oTocuHTE3a. Peakmnuu
dbotocunTeza. DPhekTuBHOCTh (hoTOCHUHTE3a. 3HaUeHUE (DOTOCUHTE3A IS KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBILIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEeMOCHHTE3UPYIONIHEe OaKTepuu. 3HAYCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMIIE.

DHepreTruueckuii oOMeH B KJeTke. PaciuersieHue BelIecTB, BBIACICHHUE U
AKKyMYJIUPOBAHHE SHEPTUU B KIIETKE. DTalbl YHEPreTUIECKOro ooMena. [ mukonus.
Bbpoxenue u ero Buabsl. KucimopogHoe OKHCIEHUE, WU KIETOYHOE JbIXaHUE.
OxkucnurensHoe GocopunupoBanne. IPPHEKTUBHOCTh FHEPTETUUECKOT0 OOMEHA.

Peaknun wmatpuuyHoro cuHre3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzammsi reHerudeckoil mHpopManumu B KIETKE. | €HETWYECKHWU KOA U €ro
cBoiicTBa. Tpanckpunuusa — Matpuunslii cuaTe3 PHK. Tpancnsauus — OnocuHTes
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHOkuCIOT. Ponbs pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMbl xu3Hu — BUpychl. Uctopust otkpeitus Bupycos (1. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI U JKM3HEHHOTO IIUKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacTeHul, JKUBOTHBIX U YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmyHnonedunuta yenopeka (BUY) — Bo3Oyaurens CIIM/]a.



OOpaTHas  TpaHCKpuWIILUs, peBepraza W  uHTerpasa. IIpodunakrtuka
pacrpocTpaHeHUs BUPYCHBIX 3a00I€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tunel muTaHus», «Metaboau3my», «MUTOXOHIPHUSY,
«IHepreTudeckuii oOMen», «Xiopormiacty, «Dorocunte3», «Ctpoenue JJHK»,
«CTpoeHre U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuil Koy,
«Bupyce», «bakrepunodarn», «Ctpoenune u xu3HeHHbINH nuki Bupyca CIIN/a,
Oakrepuodaray, «Pemmukamus JTHK.

O6opynoBanue: Moaenu-antukanuu «Yapoenue JIHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTkn», Mojaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, wWin >KU3HEHHBIM LUK kieTku. WHTepdaza u MUTO3.
[Iponecchl, mpotekatonue B uHTepdaze. Pernukanus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuuionHeIi W TAIUIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHJIBI.
[MuTonornueckue OCHOBBI PAa3MHOKEHUS W  MHIWBUAYAIbHOIO  PAa3BUTHUSA
OpPraHu3MOB.

Henenue kinerku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BUOJIOrHYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEINb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nonoBoe. Bunpl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- W MHOI'OKJIETOYHBIX,
CIOpooOpa3oBaHNe, BETETATUBHOE pa3MHOkeHUE. MIcKyccTBEeHHOE KIOHHpPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3zMHOXKEHHE, €T0 OTINYHSI OT OECTIOIO0TO.

Meiio3. Cragun meito3a. Ilpouecchl, NpOUCXOIAIIME HA CTaAusX Meio3a.
[ToBenenne xpomocom B Menose. Kpoccunroep. buonorndeckuii CMbICT U
3HAYEHHUE MEHO03a.

['amerorenes — mpoliecc 00pa3oBaHUsA TOJOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSMYHMKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30ul, SHUIEeKJIeTKa) — CIepMaToreHe3 U OBOI'CHES.
OcoOeHHOCTH CTPOCHUSI SAMIEKIETOK U crepMaTo30uaoB. OIIOA0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3BuThHe (OHTOTreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpyisaius, opraHoreHes. IloctamOpuoHanbHOe pa3BuTHE. THITBI
NOCTAIMOPUOHANILHOTO PAa3BUTHUSA: TPsSMOE, HemnpsMoe (JIMYMHOYHOE). BrnusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pasButue pacreHmii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DPOpMbl Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXEHUE
pacteHuit», «Jlenenne kneTku Oaktepuity, «CTpoeHHE TIONOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kiierounwlii nukny, «Pemmukamus JHK», «Mutos3y,
«Meinosz», «lIpsmoe u HenpsAMoe pa3BUTHUEY, «I aMeTOreHe3 y MIIEKOMMUTAIOIINX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOT€HE3a».

OO6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJICKONTUTAIOLIETO», «SHIEeKIeTKa MiIeKonuTarmero», «KapuoknHes B KIeTKax
KOpEIlKa JyKa», MAarHUTHas MOJENb-almuiukanus «JleneHue KIeTku», MOJEeNb
JIHK, monens meTtadha3HOM XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThl:

Jlabopatopnass pabora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHass pabora Ne 4. «/3yueHume CTpOSHHS TIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneTuku. Mictopus pa3BUTHS reHETUKHU. Poib nuronoruu
¥ SMOpHOJIOTHMH B CTAaHOBIICHUM T€HETUKU. BKimam poccuiickux u 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETHUKU. MeToApl TEeHETHKU (TUOPUI0IOTUYECKUH,
IUTOI€HETUYECKUI, MOJICKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHbIE T'E€HETHUECKHUE
noHATHA. ['eHeTnueckas CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTAHOBIIEHHbIE I'. MeHnaenem.
MonorubpuHoe CKpeuBaHue. 3aKOH €AuHOo00pa3uss THOpPUIOB TEPBOTO
nokoJjenus. [IpaBuiao 1OMUHUPOBaHUsS. 3aKOH PacUICIUICHUs MPU3HAKOB. [ nnores3a
YuCTOTHI raMeT. [1oTHOE ¥ HeMoIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniuBaHue. 3aKOH  HE3aBUCHMOTO  HACIEIOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JAUTHOPUIIHOTO  CKPEIIUBAHMS.
AHanu3upymoliee ckpeimnBanue. Mcrnoap30BaHe aHAUTM3UPYIOIIETO CKPEITUBaHUS
JUTSI OTIpE/IeTICHUs TEHOTUITA OCOOH.

CuermienHnoe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o cierieHHOMY
HaCJIeIOBAaHUIO T€HOB. HapyIieHne ClienieHnsi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTudecKkue KapThl.



I'enernka mosa. XpoMOCOMHOE ONpENENeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omoramernsie M TreTeporaMeTrHnle oOpraHusmbl. HacnemoBanwue
MPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3menunBOCTh. BUbl ”3MEHYMBOCTHU: HEHACIICACTBEHHAS U HACJIEACTBEHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOAUGUKAIIMOHHONW U3MEHUUBOCTH. BapuaimoHHbIN psijl U BapualluOHHAs KPUBas.
Hopma peakunu npusHaka. KoinuecTBEHHbIE M KauECTBEHHBIE NMPU3HAKU U HX
HOpMa peaknun. CBolicTBa MOAM(PUKAITMOHHON N3MEHINBOCTH.

HacnencrBennasi, Wid TEeHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTh. Meiio3 W TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalmoHHasi u3BMEeHUYMBOCTh. Kitaccudukanus Mmyraiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuauHbl MyTaruii. MyTareHnbie (paxTopshl.
3aKOH F'OMOJIOTMYECKUX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

Buesnepnas HacieACTBEHHOCTh U U3MEHUYMUBOCT.

I'enetnka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBbIE METOAbI TEHETUKH
YyeJI0BeKa: reHeaJIOTMYECKUN, OJTM3HEIIOBBIN, IIUTOrCHETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJIAPHO-T€HETUYECKUM. CoBpemMeHnHoe OTIPEACIICHUE TE€HOTHUIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE€ C MOMOUIBIO
[1I1P-ananu3a. HacnencrBeHHble 3a0o0jieBaHMS YEIOBEKA: T'C€HHBIE OOJIC3HH,
00JIe3HN C HACJEACTBEHHOW NPEIPacoOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
Comatnueckue W TreHepaTuBHble MyTauuu. CTBONOBbIE KieTKU. [IpuHIUIIBI
3I0pOBOr0 00pa3a KU3HU, TUArHOCTUKHU, MPOPUIAKTUKU U JICUEHUSI TeHETHYECKUX
Oosne3Hel. MenuKo-reHeTUYeCKOe KOHCYIbTUPOBAHHWE. 3HAUCHUE MEIUITMHCKON
TEHETUKU B MPEAOTBPAICHUU U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukosn, H. B.
Tumodeen-Pecockuii, H. 1. BaBumos.

Tabnuiibl U cxembl: «MOHOTHUOPUIHOE CKPEIIMBAHNUE U €T0 [IUTOT€HETHYECKast
OCHOBAa», «3aKOH PACIIEIVICHHS U €r0 IUTOM€HETUYECKAask OCHOBAY, «3aKOH YUCTOTHI
ramery, «lurubpuanoe ckpenmBanmey, «L{uronoruueckne OCHOBBI TUTUOPUTHOTO
CKpemuBaHuay, «Menosy», «BzanmoaeincTBue aaielbHbIX T€HOBY, «[ eHeTndeckue
KapThl PACTCHUH, )KUBOTHBIX M 4YEIIOBEKa», «l'€HeTHMKa moiiay, «3aKOHOMEPHOCTHU
HACJIEIOBAHUA, CIIEIUIEHHOrO C MOJIOM», «KapHOTUIBI 4elloBEKa U YKUBOTHBIX»,
«Buapl u3meHunBocTH», «MoaudukanmoHHas U3MEHYMBOCThY», «HacnemoBanwue
pesyc-dakropay, «I'eHeTuka rpynm KpoBu», «MyTarimoHHasI N3MEHYHUBOCTH.

ObopynoBanue: Mojaenu-anmMKkauud «MOHOTHOPUAHOE CKpELIMBaHUE,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBaHue», «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpompenapaTt «/Ipo3odunay (Hopma, MmyTaiuu (Gopmbl
KPBUIBEB U OKPACKH Teja), repdapuii «I opox MoceBHOW.



JlaGopaTopHble U IpaKkTH4ecKre padoThbl:

JlabopatopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHIHOTO U
JUTHOPUAHOTO CKPEIMBAHUS Y JPO30(HIIbI Ha TOTOBBIX MUKpPOIpEnapaTaxy.

JlaGopartopHas padora Ne 6. «M3ydueHne MoauUKaIMOHHON W3MEHUYUBOCTH,
MIOCTPOEHHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHOW KPUBOM.

JlabopatopHast pabora Ne 7. «AHanu3 MyTauu y Apo30(uiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHWe U aHaJu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuus opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuysi Kak Hayka M Ipolecc. 3apOXKACHUE CENEKIUU U JTOMECTUKALMSL.
VYuenue H. U. BaBusoBa o ieHTpax MpOUCXOKIECHUSI © MHOTOOOpa3usi KyJIbTYPHBIX
pactennii. LIeHTpbl NponcxX0KAeHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI 1 MHAMBUAYAJIbHBINA OTOOPHI B
CEJICKIMU DPACTEHUM M JKMBOTHBIX. OIlEHKa 3KCTepbepa. biIM3KopoACTBEHHOE
cKpemrBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTHIX JIMHUH.
I'erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otnanénnas rudbpuauzanus u e€ ycnexu. cKycCTBEeHHBIM MyTareHes U rnoy4yeHue
HOJIUIUIONI0B. JIOCTHXKEHUS CEeNEKIUNA PACTEHUH, )KUBOTHBIX 1 MUKPOOPIraHNU3MOB.

buorexHonmorusg Kak oTpaciib MPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. JTallbl
co3ganust pexkomOuHantHod JIHK wu TpaHcrenneix opranusmoB. Kierounas
uHxkeHepud. Kiierounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruueckue U dtudeckue  mpodimemp. MO —  renermuecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. W. Basuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuipl U cxembl: Kapra «lleHTphl MNPOUCXOXKIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil», «I1opoJbl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacrenumiiy, «OtaanéHHas rudpuausamnusy», «Padorsr akagemuka M. @. MBanosay,
«[lomumnongus», «OOBEKTbl OHOTEXHOMOTHM», «KIleTOUHbIE KYJIBTYpbl H
KJIOHHpOBaHue», «KOHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TIOA0B M KOPHEIIO0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHmi, repoapuii «CeabCKOX03IHCTBEHHBIC PACTCHUS.

JlabopaTopHble ¥ paKkTH4YecKne padoThbl:

Okckypcuss «OCHOBHBIE METOJbl W JOCTWKEHUSA CEJIEKIIMM PACTCHUW U
YKUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,



COPTOUCHBITATEIbHBIM  y4aCTOK, B TEIUIMYHOE XO34ICTBO, J1a0OpaTOPHUIO
arpOyHHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHAsE OMOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopus U €€ MecTo B Ouonoruu. BnusiHue 3BONIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa 3BoMOIUHU. [laneoHTONOrMYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUSI BUJIOB B TMAJCOHTOJIOTHYECKONW JIETOIUCH, TEpPeXOoaHble (HOPMBI.
buoreorpadudeckue: cxoncTBo u pazanune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA W PA3IUUUs SMOPHOHOB pa3HBIX BHUIOB
NM03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJIOTHMYHbIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX NyTEH Yy BCEX
OpraHU3MOB.

OomononHast teopust Y. Jlapsuna. IIpeanochuiki BO3HUKHOBEHUSA
napBUHU3MA. J[BWOKYIIME CHJIBI HBONIOIUU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOINpPEETEHHAS] M3MEHUYUBOCTb,
0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3o (CTI) u e€ OCHOBHBIE MOJ0KEHHUS.

MuxkpoaBomtorus. [lomysiius kak eAMHUIA BUA U DBOJIOIHH.

JBrxymre cuiabl ((hakTOpbl) SBOMIONMUA BHIIOB B MpUpoje. MyTalMOHHBII
npoiiecc U KOMOMHATUBHAsT W3MEHUYMBOCTH. [lOMynsiiMOHHBIC BOJIHBI U JApPEU
reHoB. M3oms1us u Murparusi.

EctecTBennbiit or60op — HampaBistonuii ¢akrtop sBoionun. Dopmbl
€CTECTBEHHOT0 0TOOpa.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtOUUU. [Ipumepsr
IPUCIIOCOOJIEHU Y OpraHu3MoB. ApoMop(03bl ¥ UTMOAIANTALIMH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (DOpPMBI
BHU000pa30BaHus: reorpadhudeckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DPopMbl  ABONIONUU:  (puieTHYecKasi, JAUBEPreHTHas,
KOHBEpreHTHasl, nmapasuiesnbHas. HeoOpaTuMocTh HBONTIOIU Y.

[IpoucxoxaeHre OT HeCHeUHAIN3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AfanTUBHAS paualiusl.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mromep, A. H. CeBep1ios.



Tabmuupl 1 cxemsl: «Pa3BUTHE OPraHUYECKOrO MUpa Ha 3emiie», «3apoIbIIIH

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy», «Dopmbel  OOprOBI  3a
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroodpasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  TOpoA  >KHUBOTHBIX», «[Tonynsuuny, «MyrtauuoHnHas

U3MEHUUBOCTEY, «ApomMopdo3sl», «amoamanrammm», «OOmas aereHepanusy,
«/IBmxymme cunsl 3Bomoonum», «Kapra-cxema wapmipyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BunooOpazoBaHue, «IKOIOTHYECKOE BUI000PA30BAHUE).

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHbBIMU THUIIAMHU OKPACKH,
HAOOp IJIOOB M CeMsAH, KoyieKuus «[Ipumepbl 3alIMTHBIX MPUCIOCOONEHUN Yy
KUBOTHBIX», Mojellb «OCHOBHBIE HAIPABJICHHUS JBOJIOLMUHNY», 00BEMHAS MOJETh
«CTpO€eHrE TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaguueckas kapra wMupa, KojuleKuus «PoOpMbl COXPAHHOCTH
UCKOMAEMBIX JKMBOTHBIX W pacTeHWil», wmouenp ammmkanus «llepexpéct
XpOMOCOM», BIaXKHbI€ npenaparsl «Pazpurre HacekoMoro», «Pa3BUTHE JIATYIIKN,
mMukponpemnapart «JIpo3zoduna» (Hopma, myTariuu GopMbI KPbUILEB U OKPACKH TEIA).

JlabopaTopHble U NpaKkTHYecKne padoThbl:

JlabopatopHasi pabora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYESCKOMY
KPUTEPHUION.

Jlaboparopnas padota Ne 2. «Onrcanue mpucrmoco0IeHHOCTH OpraHu3Ma u e€
OTHOCHUTEIIBHOTO XapaKTEpa.

Tema 2. Bo3HMKHOBeHME M pa3BUTHE )KU3HM Ha 3em.ie.

JloHay4yHbIE TpEeACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble TUnOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOMOreHe3 W MNaHcHepMus. XUMHAYECKas
3BOMIIOLMUS. AOHOr€HHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHMYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKICHUE XUMUYECKOW 3BONMOINN. HavanpHbIe 3Tanbl
ouonornyeckor sBomornuu. ['nnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME ITPOTOKJIETKH. lIepBble KIIETKM W HMX DSBOJIIOLMS.
@opMUPOBAHNE OCHOBHBIX T'PYIII KMBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickass 3pel. llaneosoiickas spa u €€ mepuoAbl: KEMOPHICKUH,
OPJIOBUKCKHH, CUITYPUHUCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Meso3o0iickas spa U €€ epuoibl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo301ckass »pa W €€ mnepuoAbl: TAJCOrE€HOBBIM, HEOICHOBBINH,
AHTPOITOr€HOBBIM.

XapakTepuUCTUKA KJIMMAaTa M IeOJIOTUYECKUX MporueccoB. OCHOBHBIE JTallbl
ABOJIIOIMM PACTUTEIBHOIO M JKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [losiBIEHME, pacBET U BBIMUPAHUE IPYII KUBBIX OPTaHU3MOB.



CucremMa OpPraHMYeCKOro MHUpa Kak OTpaxeHue 3BOMOUUA. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

DBOJIOLUS YeToBeKa. AHTPONOJIOrus Kak Hayka. PazBurue npeacTaBieHuit o
IPOUCXOKIECHUU 4YenoBeka. Meroasl H3ydeHus aHTponoreHeza. Cxoacra H
pazIuyMs 4eJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MOJ0KEHUE YEIIOBEKA.

JBrxyiue cuibl (hakTopsl) aHTpornorenesa. HacneacrBeHHas UI3MEHYUBOCTh
U ecTeCTBEHHBIN 0TOOp. OOIIecTBEHHBINM 00pa3 >KW3HH, H3TOTOBJICHUE OpYAH
TPYZJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbid, Yenosek npamoxomsauui, YenoBek HeaHAepTalbCKul, YeroBek
pa3ymubIiii. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHMsS, 00JIacTb
pacrpocTpaHeHus, 00bEM TOJTOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  PACBl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (9KBaTOpuaibHas),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ NPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJIMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanum:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEMBI», «Pa3BurHe
opraHuyeckoro mupa», «PactutenpHas KieTka», <« KuBOTHas  KJIETKay,
«I[Ipokapuornueckass kierka», «COBpEMEHHasi CHCTEMa OpPraHUYECKOrO MHpPay,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YepT CTPOCHHS YEIOBEKa W YEeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNIOBEKay», «/lpeBHeimme moam», «/IpeBHue moam», «Ilepsbie
COBPEMEHHBIE JTION», «HenoBeuecKue pach».

O6opynoBanue:  Mmymsiku  «lIpoucxoxaenne  yenoBeka»  (OKHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAaHbOHLA), CIEHKH WIH
U300pa)KEeHUsI KaMEHHBIX OpYAWil NEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebjia), TeoXpOHOJOTHYecKass TaOnua, KOJUIeKIusa «DopMbl
COXPaHHOCTH UCKOIMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[Ipaktuueckas padora Ne 1. «/3yyeHue MCKOMaeMbIX OCTAaTKOB PACTCHHM U
KUBOTHBIX B KOJUIEKL[USAX.

DKcKypeusl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAY4YHBIN WK KpaeBeIuyeCKUil My3eil).

Tema 3. OpranusMbl U OKpPY:KaKIIAs CPeaAa.



DKoJorus Kak Hayka. 3aJaud U pa3zenibl 3KOJOruh. MeToabl IKOJIOIrMYECKUX
UCCJIeIOBaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckne (¢aktopel. Kiaccubukamus dsKogormdeckux (HaKkTOpOB:
abuotnyeckue, OWOTHYECKHME U aHTPOIOTreHHble. JlefcTBUE HKOJIOrMYECKUX
(GaKkTOpOB Ha OPraHU3MBbI.

AbGuornueckune (GpakToOphl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOTU3M.
[IpucnocoOnennss  OpraHM3MOB K  ACWCTBHIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl.

buornueckue dpaktopsl. Buabl OMOTHUECKMX B3aUMOICHCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cUMOM03 U ero ¢opmsel. [lapasutusm, koomepaiusi, MyTyaau3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIHU3M.
3HaueHre OWOTHUYECKUX B3aUMOJECUCTBHUM /Ji CYIIECTBOBAHMSI OpPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tmonyiasanuu. (OCHOBHbIE IOKa3aTeln
HNOMYJISUMU: YHUCIEHHOCTb, IJIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IMPHUPOCT,
murpanus. J[nHaMuka 4ucaeHHOCTH HOMYJISIIUU U €€ peryssius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymbonsar, K. @. Pynbe, D. I'ekkensb.

Tabmuupl u cxembl: kapta «lIpupognsie 30Hb1 3emuny, «Cpeabl oOUTaHMS
opraHusMoB», «®Doronepuoauzm», «llonynsaaun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHGY30pUH-TY(Denbkuy, «[lumieBsie memm».

JlabopaTopHble M NpaKkTH4ecKne padoThbI:

Jlabopatopnas pabora Ne 3. «Mopdosornyeckre 0COOEHHOCTH PacTEeHUHN U3
Pa3HbIX MECT OOUTAHUS.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loncyér mioTHOCTH NOMYASUUN Pa3HbIX BUIOB
pacTEHUI.

Tema 4. CooOmecTBa ¥ IKOJIOTMYECKHE CUCTEMBbI.

CooOmecTtBo oprann3mMoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BHUIOBas,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBas). Bunabl-momuHanTel. CBsA3M B
ouoneHose.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »dKocucTeMe H
ouoreoneHoze. @OYHKIIMOHAIbHBIE KOMIIOHEHThl HKOCUCTEMBI: MPOAYLIECHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelecTB U MOTOK 3HEPIHH B AKOCUCTEME.
Tpoduueckue (munieBsie) ypoBHU IKOCUCTEMBI. [1uieBrie nenu u cetu. OCHOBHBIE
NIOKAa3aTeau 3KOCHCTEMbl: OHoMacca, NPOAYKIHUS. OKOJIOIMYECKUE MHPAMUJBI:



OPOJYKIIMU, YHUCICHHOCTH, OuoMacchl. CBOICTBA SKOCHCTEM: YCTOWYHMBOCT,
camoperyJsinusi, pazsutrue. Cykieccusl.

[IpuponHbie IKOCUCTEMBI. DKOCUCTEMBbI 03€p M PEK. DKOCHUCTEMa XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpPONIOTEHHBIE ~ AKOCHUCTEMBI.  ATPO3KOCHUCTEMBIL.  YPOOIKOCUCTEMBI.
buonorudeckoe u xo3s1iCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTop ycTolunmBOCTH HKOocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emIie.

VYuenne B. U. Bepnaackoro o ouocdepe. I'paHuiipl, cocraB U CTpyKTypa
ouocdepnl. KuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM DKOCHCTeMBbl. J[MHaMHuueckoe paBHOBeCME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTh! BelecTB U OMOT€OXUMHUYECKUE IIUKIIBI JIEMEHTOB (yriiepoaa,
azora). 3oHaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emiu. AHTpONOreHHbIEe U3MEHEHUs B Orocdepe.
I'moGanbHBIE SKONTOrHYeCKUe IPOOIEMEI.

CocymiecTBoBaHUE NPUPOJILI U uenoBedecTBa. CoxpaHeHrne OMopa3Hoo0pa3us
KaK OCHOBa yCTOMUMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOIO YIPABJICHUS
IPUPOJAHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTKeHrs OMOJIOTUH U OXpaHa
PUPOIBI.

JdeMoHCcTpanuu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie cooOmiectBay, «llenmu nuTtaHus», «IKOJOrMUECKas MUpPaAMUIAY,
«buocdepa u yenoek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOMHOro jeca», «buoneHos Bogoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOI€HHBIE BO3JAEHCTBUS HA IPUPOAY», «BaxkHenme HCTOYHUKY 3arpsA3HEHUS
BO3/lyXa M TPYHTOBBIX BOA», «llouBa — BaxkHelmasi cocTaBisromias ouocheps»,
«®akTtopel  gerpajauuud  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
PaAMOAaKTUBHOTO 3arps3HeHuss Ouocdeprbr», «OOmas crpykrypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepojaa B ouochepe», «KpyroBopot azora B IpUpOAE.

OOGopynoBanue: Mojenb-ammIukanus «TUnmuuHble OMOIIEHO3bI», TepOapuii
«PacTurenbHbIe COOOIECTBAY, KOIUIEKIIUA «bHoleHo3», «BpeauTenn BaKHEHIITUX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuu v KOJUIEKIIUUA PACTCHHUI U dKUBOTHBIX,
IpUHAJISKAIINE K PA3HBIM SKOJIOTUYECKUM TpyIIaM ofHoro Bujaa, KpacHas kaura
Poccuiickoit  ®enepanun, HU300paKeHUsT OXpaHSAEMBIX BHJIOB PACTCHUU U
KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIbTATbBI OCBOEHMA [IPOIPAMMLI 11O
BUOJIOTUM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUS K pe3yJibTaTam
OCBOCHHUs OOYyYaIOIIMMHUCA TIporpaMM cpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAMPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMUYHOCTHBIX pE3yJIbTaTOB OCBOCHHUS Npeamera «buomorus»
BBIJICJICHBI CJICAYIOIINE COCTABJISIONINE: OCO3HAHWE OOYYAIOIIMMHUCST POCCHUHCKOMN
IPKJAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHUI0, HaJIM4he MOTHBAllMM K  OOy4YeHHIO  OHOJIOTHUH,
IIEJICHATIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH W WMCTOPUYECKUX TPATUIIUN Pa3BUTHS OHOIOTHYECKOTO
3HaHMSI, TOTOBHOCTh U CIHOCOOHOCTH OOYYarolIuxcsi pyKOBOJACTBOBAThCS B CBOEH
JESITENTbHOCTU IIEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, TPHUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO O0pa3oBaHWs, HAIWYUE OSKOJOTHYECKOTO TPABOCO3HAHWS,
CIIOCOOHOCTH CTaBUTh IICJTA U CTPOUTD KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS Mpeamera «buonorus» gocTurarorcs B
€IMHCTBE Y4YEOHOW M BOCIUTATENBHOW JCSATEIILHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJITYPHBIMU, HCTOPHUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE IMpaBWIaMHU M HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHMS U
CaMOpa3BUTHUS, PA3BUTHUA BHYTPEHHEH TMO3WIMM JUYHOCTH, MATPUOTHU3MA,
YBOXEHUS K 3aKOHY W MPABOIMOPSJIKY, YEIOBEKY TPyAa M CTapIiieMy MOKOJICHHUIO,
B3aMMHOTO YBa)K€HHUs, OEpPEXKHOTr0 OTHOIIECHHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJMIIMsIM MHOTOHAIIMOHATIBHOTO Hapona Poccuiickoit deneparuu, mpupoae u
OKpYXaroUIeH cpee.

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHUS Yy4yeOHoro mpeamera «buomorusy»
JOJIKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTh O0YUYaOIIUXCS PYKOBOICTBOBATHCS
c(hOpMHPOBAHHOM BHYTPEHHEW TMO3WLIMENH JHMYHOCTH, CHCTEMOW IE€HHOCTHBIX
OpWEHTAIlN{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIeCTBa, PACHIUPEHHE >KH3HEHHOTO
OTbITA U OTBITA JICATEIILHOCTH B IMPOIIECCE pPeai3allii OCHOBHBIX HAIPaBJICHHI
BOCIIUTATENILHON JIESATENHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIINH 00YJaIOMIErocsl KaK aKTUBHOT'O H

OTBETCTBEHHOTI' O WJIEHA POCCUICKOr0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA
Y TIPaBOMNOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAEATETLHOCTU IIPH CO3/IaHUU YUEOHBIX
NPOEKTOB, PEIICHWH Yy4YEeOHBIX U TIO3HABATEIBHBIX 3a/1a4, BBIMOJIHEHUU
OMOJIOTUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOJEH C pa3HbIMU YOCXKICHUSMU, KYyJIbTYPHBIMU LIEHHOCTSAMU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBbIX, T[O3HABATENILHBIX U MCCIEAOBATENbCKUX 3a/lad, YBaXXUTEIHLHOIO
OTHOIIEHHUS K MHEHUIO OIIMOHEHTOB MpHU OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTb POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TATPUOTU3MA,
YBAKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH niepe PoauHoil, ropoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJbTYpPY, IPOIUIOE W HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapojaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K TMTPUPOAHOMY HACIEAUIO U MAMATHUKAM MPUPOJBI,
NOCTHKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJIICHHE H
pa3BuTHE OWONOTWH, TOHWMAHUS 3HAYCHHUS OWOJOTMU B TO3HAHWH 3aKOHOB
IPUPO/IBI, B dKU3HU YETIOBEKA U COBPEMEHHOI'0 OOIIIeCTBA;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIs0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B OCTPOCHUE YCTOMUYUBOTO Oy IYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POAUTENSIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;

4) 3¢TEeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY OBbITa, HAY4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHU;



NOHMMaHUE 3MOLMOHATBHOT O BO3JAEHCTBUA KUBOU MIPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHHMA, (POPMHMPOBAHUS KYJIbTYPbI 3[0POBbS M
IMOIMOHAJILHOIO 0J1ar0MOTyYHsi:

MOHUMAaHME U peau3alius 3J0poBOro u 0€30mMacHOro oopasa >KMU3HHU (3J0pOBOE
nUTaHue, COOJII0/IEHNE TUTUEHUYECKUX MTPABUJI U HOPM, COATaHCUPOBAHHBIN PEXXUM
3aHATUM W OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEpeKHOrO,
OTBETCTBEHHOI'O0 M KOMIIETEHTHOI'O OTHOLIEHHUS! K COOCTBEHHOMY (DH3UYECKOMY U
NICUXUYECKOMY 3]I0POBBIO;

NOHMMAaHUE I[EHHOCTH TMPaBWJI WHIUBUIYAIBHOTO M  KOJJIEKTUBHOIO
0€30IacHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIINUX 37J0POBBIO U KU3HHU JIOCH;

OCO3HAHME MOCIEACTBUI M HENPUIATUS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHUS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs1);

6) TpPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTEPCTBa, TPYIAO0II00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATETbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOM
HANPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIONTHATH TaKYIO JIEATEIbHOCTD;

UHTEpEC K pa3ndHbIM cdepaM MpodhecCHOHATBHOM JeSTeNbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIEC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHMI0O U C€aMOOOpPa3OBaHUIO Ha
MIPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHUS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MIPUPOE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyILlECTBOBAHUS;

NOBBILLIEHUE YPOBHSA HKOJOTMYECKOM KYyJIbTYpbl: NPHOOPETEHHE ONBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKpYXarollen Cpebl;

OCO3HaHHUE TJI00AJbHOIO XapakTepa SKOJIOIMYECKHUX MpoOieM U myTed HX
peLIeHMS;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpETaeMble IPU U3YUECHUH OMOJIOT MU 3HAHUS
U yMEHUS TP  pPEIIeHHH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAJIBHBIM
OpUPOJONOIb30BaHNEM  (COOMIOJIEeHMEe  MpaBWil  TOBEAEHUS B MPHUPOJE,
HANpaBJICHHBIX HA COXPAaHEHHE pPAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHIOB,
IKOCHUCTEM, OHoChephl);



AKTUBHOE HENPUATHE ACUCTBUN, IPUHOCAIINX BPEA OKPYKAIOLIEW TPUPOTHON
cpene, YMEHHE MPOrHO3MPOBATh HEOJAroMpUSITHBIE SKOJIOTUYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUH U NMPEIOTBPAlIaTh UX;

HaJINYUE PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHHUS, SKOJIOTHUYECKOU KYJIBTYPBIL,
OmbITa NEATEIIbHOCTH JKOJIOTUYECKON HaIIPaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIIbHOW, KOMMYHUKATUBHOW U COLMAIBHOU
IIPAKTUKE, TOTOBHOCTHU K YYAaCTHIO B IIPAKTUYECKOU JIEATEIBHOCTH 3KOJIOTMYECKOU
HaIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO Ha JIUAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3IKOBOM W YHUTATEIBCKOW KYJIBTYpPbl KaK CpPEICTBA
B3aUMOJICHCTBUS MEXAY JIFOJbMU U TTO3HAHUS MUPA;

NOHUMaHUe crneuu@uKku OHOJIOTMM KakK HayKd, OCO3HaHUs €€ poiu B
dbopMHUPOBAaHUY PALMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHWUU IIETIOCTHOTO
IpeACTaBlIeHUs 00 OKpY)KalollleM MHUPE KaK O €AMHCTBE MPHUPOJIbI, YEIOBEKa U
oOlIecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUU MpodsieM
COXPAHEHHUS ITPUPOAHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUU JJII COBPEMEHHOW ITUBUJIU3AIINH:
o0OecrieueHusi HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  pelaTh  pPECypcHbIE  NPOOJEeMbl  pPa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEH BBIXO/Ia U3 TII00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
o0ecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYpcoB U (OPMUPOBAHUIO HOBBIX CTaHJAPTOB
YKW3HU;

3aMHTEPECOBAHHOCTh B TIONYYEHUHU OHMOJOTMYECKUX 3HAHUM B LEJAX
MOBBIIIEHUST OOLIEH KYJIbTYphl, €CTECTBEHHO-HAayYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTILHOW T'PaMOTHOCTU oOydarommxcs, GopmMupyeMoin
IpU U3yYE€HUU OMOJIOTHH;

IIOHMMAaHHUE CYHUIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIONb30BaTh TOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBJICHUH OKPYXAIOIIEro MUPa U MPOUCXOAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHbBIEC 3aKIIOUECHUS HAa OCHOBE HAy4YHBIX (AKTOB U
VMEIOIINUXCS JAHHBIX C LEJbIO IMOJYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIOIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO M UCCIIEAOBATENBCKYIO IESITEIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUWA MO OHONOrMU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHs y4eOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble 71  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJarONIuXCs
MEXTUCIUIUTMHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAYYHbIE TTOHITHS, OTPaKAIOIINE
IIEIOCTHOCTh HAyYHOW KapTHHBI MHpa H CIeNU(HUKy METOJ0B TIO3HAHMS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrusi, SBJICHHE, MPOIECC,
CUCTeMa, Hay4YHBIN (haKT, MPUHIUII, THMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWSI,
UCCIIeIOBaHNe, HAOIOICeHNEe, U3MEPECHHE, IKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHbIE
yueOHble JeicTBUs (ITO3HABaTeNIbHbIE, KOMMYHUKATHBHBIE, DPETYJSITUBHBIC),
oOecrnieunBaromue GopmupoBanue GyHKIIMOHATHBHOW IPAMOTHOCTH M COIUATIBHOM
KOMIIETEHIIUM  OOYyYaIOIMUXCS, CIOCOOHOCTh OOYYaOIMXCS  HMCIOIL30BaTh
OCBOCHHBIC MEKIUCITUTUTHHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCATHHBIE
yueOHbI€ IEUCTBHSI B TIO3HABATEIBLHOM U COIMATILHOM MpPaKTHUKE.

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS TMPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus TOJKHBI OTPaXXaTh:

Ogaajenne YHHBePCAJIbLHBIMH yueOHBIMU MO3HABATEIbHBIMH
AefCTBUSIMM:

1) 6a3oBbIe JJornYecKmne JelcCTBHSA:

CaMOCTOSATETLHO  (OPMYNMHpPOBaTH W AKTyaIM3UPOBAaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHWU 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(aHayM3a, CUHTE3a, CPaBHEHMSI, KIIacCU(pUKAIIUN, 0000IIEHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TIOHATHHA (BBIACTATH WX XapaKTEPHBIC MPU3HAKU, YCTAHABIINBATH
CBSI3U C IPYTUMHU MOHATUSAMH);

ONpeAeNsITh LETU JeATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JOCTIKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIILHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHUSA ISl OObsICHEHUS (DAKTOB U SIBJICHUIA
KUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE paCCyXIeHUs (MHIYKTUBHBIC, JIETYKTUBHBIC, IO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUMS] B PACCMATPUBACMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

NPUMEHSTh CXEMHO-MO/IEIbHBIE CPEICTBA ISl IPEJICTABIICHHUS CYIIIECTBEHHbIX
CBS3€H M OTHOUIEHWH B M3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEYHMA PA3HOTO POJAA, BBISBICHHBIX B Pa3IMYHBIX WH(OPMAIIMOHHBIX
UCTOYHUKAX;



pa3palaThiBaTh IJIAH pPEUICHUs] MPOOJIeMbl C YYETOM aHaln3a UMEIOIIUXCA
MaTepHAJIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI IEATENBHOCTH;

KOOPJAMHUPOBATH U BBIIIOJIIHATH pa0OTy B YCIOBHUAX PEATbHOI0, BUPTYaIbHOI'O
U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHS:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATENBCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAaMHU  pa3pelieHus MpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETTLHOMY TOMCKY METO/IOB PEIICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB TO3HAHNS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUABI JEATEIBHOCTH [0 MOJYYEHUIO HOBOIO
3HAHMS, €ro HHTEpPHpETalH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIUATBHBIX IPOEKTOB;

¢dbopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METOAaMU;

CTaBUTh M (opMyaupoBaTh COOCTBEHHBbIE 3aJayd B 00Opa30BaTEIbHOU
NEATENbHOCTU U )KU3HEHHBIX CUTyalUsX;

BBISIBJISITh [IPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajlavy,
BBIIBUTATh TUNOTE3Y €€ pellleHUs, HAXOAUTb apTyYMEHTHI ISl J0Ka3aTEIbCTBAa CBOMX
YTBEPKJECHUMN, 33]1aBaTh MapaMeTpbl U KPUTEPUU PEUICHUS;

aHAJM3UPOBATH IMOJYYECHHbIE B XOJE€ pEUICHUA 3aJauyd pPe3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYyAaIUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

OCYHIIECTBJIAThH II€JICHATIPABICHHBIA TOWUCK TEPEeHOCa CPEJCTB M CIOCOOOB
NEeNcTBUS B MPOPECCUOHATIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYIO O0JacTh
KU3HENEATEITbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX NIPEIMETOB;

BBIIBUTaTh HOBBIE WJEH, MPEIaraTb OpUTrMHAIbHBIE MOAXOJbl U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nundopmanueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe Yy4eOHOTO
nocoOusi, Hay4YHO-NOMYJAPHON JUTeparype, OHOJOTMYECKHX CIOBapsAX U
CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh
UHGOPMAIINIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTHUBOPEUUBOCT;



dbopMynHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3IMYHBIE METOIBI MPU TOUCKE U
otbope Ouonornueckoi mHdOpMaIi, HEOOXOAUMOM IJisi BBIOTHEHUS YYEOHBIX
3ajad;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHQPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3TNIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
Oounonornyeckon nHpopMaru (CXembl, TpaduKu, TUarpaMMbl, TAOIUITbI, PUCYHKH U
Jpyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpH paboTe ¢
Ouosjornyeckor HHQPOpMAlUEH: TMPUMEHATh XHUMHUYECKHe, (Qundyeckue W
MaTeMaTU4YeCKue 3HAKU W CUMBOIBI, (popmynbl, abOpeBHaTypy, HOMEHKIATYpY,
UCTIONB30BaTh M MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HarJIsAHOCTH,

BJIQJCTh  HABBIKAMM  pACIIO3HABAHUS M 3alUThl  WHGOpMAIWH,
UH(GOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSAIMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHUKAIIMK BO BeeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WIM TUCKYCCHUU TIO CYIIECTBY OOCYXIaeMou TeMbl (yMEHHE 3a/71aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJICHUS OTHOCUTEIBHO BBIMOJIHEHUS MpeajaraeMoi
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MIIMN IPYrUX YYaCTHUKOB
JIMAJIoTa Ui JUCKYCCHUN);

pacrmo3HaBaTh HeBepOalbHbIE CpPEACTBAa OOIICHHs, MOHUMAaTh 3HAYCHHE
CONMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIOCOOaMH OOIIEHUS W B3aUMOJICUCTBHSI, TTOHHUMATh
HaMEpEeHUs IPYTuX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU (hopme GOopMyIHpOBaTH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

MIOHMMAaTh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHIWBHIYaJIbHOM
paboThI TIPH peLIEHUN OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN y4eOHOU 3a1a4u;

BEIOMpATh TEMAaTHKy M METOIBI COBMECTHBIX MEUCTBHH C yd4E€TOM OOIINX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

OpUHUMATh  1[I€TM  COBMECTHOW  JESATENbHOCTH, OpPTraHU30BBIBaTH |
KOOPAVWHHUPOBATh JCHUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,



pacnpenensaTh pojiM C YYETOM MHEHUW YYaCTHUKOB, OOCYXIAaTh pPE3YJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXI0I'0 yYaCTHUKA KOMaH bl B OOLIUI
pe3ynbTaT 1o pa3pabOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKTHI, OLIEHWBaTh HJEUW C MO3ULHUHA HOBU3HBI,
OpPUTHUHAIBHOCTH, MTPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgJy1aieHNE YHHBEPCATbHBIMH PeryIsTHBHBIMH ACHCTBUAMMU:

1) camoopranuszanus:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHMUS JJIS BBIIBICHUS MpoOOJIeM M UX
pELIeHMS B )KM3HEHHBIX U YY€OHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUM LEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUAX M MOCTYIKAX MO OTHOIIEHUIO K KUBOW MPUPO/IE,
CBOEMY 3/IOPOBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYILECTBIISATh NO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIISTH
npoOJIeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7]adl B 00pa3oBaTEIbHON
NESATENbHOCTU Y KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTaBJIATh IJIaH PELICHUs IPOOJIEMBI C YUETOM UMEIOLINXCS
pECypCOB, COOCTBEHHBIX BO3MOKHOCTEH W MIPEATIOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUIA;

JieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pELIeHHE;

OLICHMBATh IPUOOPETEHHBIN OMBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th  HABbIKAMHM  IO3HABAaTEJIbHOM  peQUIeKCMM Kak  OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENIbHBIX TIPOLECCOB, WX PpEe3YyJIbTAaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peduieKCHUH IJi OLUEHKU CUTYyalluH, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OLIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHU)KEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX I@IPU aHalIu3€ pe3yJbTaToB
NEeSATENbHOCTH;



3) npuHATHE ce0s U IPYTHUX:

NpUHUMATH ceOsl, TOHNUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYrUX TMpH aHAIW3€ Pe3yIbTaTOB
NEeATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYrOro YeIOBeEKa.

IHNPEIMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbrarbl ocBoeHUs mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yueoHoro npeamera «buonorus»
Hay4YHbIE€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, UHTEPIPETAIIMH U
npeo0pa3oBaHUIO0 3HAHUN, BUBI JIEATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3jIMYHBIX y4E€OHBIX CUTYallUsiX, a TaKXKE B PEaJbHBIX
KU3HEHHBIX CHUTYalLUsX, CBSI3aHHBIX c Ouonorueid. B mporpamme mnpeamerHbie
pe3yNbTaThI MIPEICTAaBICHBI IO TOAaM 00yUeHUsI.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U PO OMOJOTUU B CUCTEME HAYYHOI'O
3HaHMSI €CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeXHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTUE OHOJOrUM, (YHKIUOHAIbHOU
IPaMOTHOCTH Y€IOBEKA ISl PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJEpKAHHE OMOJOTMYECKHX TEPMHHOB W TOHSTHIA:
KU3Hb, KJIETKA, OPraHu3M, MeTad0JIn3M (0OOMEH BEILIECTB U MPEBPALIEHUE SHEPTHH ),
roMeocTa3 (caMmoperyisuusi), YypOBHEBas OpraHU3alys JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHE U3Jaratb OHOJOTMYECKUE TEOpUM (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JOrMa MOJIEKYJSIpHON Ouonorun), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 IleHTpax MHOroo0Opasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTenuid H. M. BaBuiioBa), onpenensite rpaHUIbI UX
IPUMEHUMOCTH K KMBBIM CHCTEMaM,;

YMEHHE BJIaJIETh METO/IaMU HAY4YHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONKMCAHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U IMpPOBEACHUE
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEX]y HCCIENYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE JIE€NaTh BBIBOJIBI
HA OCHOBAaHMH IOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIIECTB M MPEBpAICHUS] SHEPruu B KIeTke, (poTocuHTE3a,
IUTACTHYECKOT0 W DHEPreTUYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUS OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHSATh MOJyYEHHbIE 3HAHMS JUIsl OOBSICHEHUS OHOIOTMYECKHX
IIPOLECCOB U SIBIICHUM, JUISl MIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C IeTplo olecreueHnss Oe30MacHOCTH CBOETO 3J0POBbS U 30POBbS
OKpPYXAaIOIUX JI0JeH, COOI0/IEHNs HOPM IPaMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON Ccpelle, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHUKEHUN
COBPEMEHHOM ononoruu u OMOTEXHOIOTUI TUISt palMOHAIBHOTO
IPHUPOIOIIOIB30BAHUS;

yMEHUE peuiaTh DSJIEMEHTApHble TI'E€HETMYECKHME 3aJadyl Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIICTUICHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHMS IS TPEICKa3aHWs HACIIEOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBINOJIHATH JIA0OpATOPHbIE U MpPAaKTUYECKHUE paldOoThl, COOMIOAATH
npaBWIa Mpu padoTe ¢ y4eOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIICHMUBATh ¥ HWHTEPIPETUPOBATH HWH(POPMAIUIO
OMOJIOTUYECKOTO COJEp)KaHMsI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), STUYECKHUE aCMEKThl COBPEMEHHBIX HCCIIENOBAaHUM B OHOIOTHH,
MEIUIIUHE, OMOTEXHOJIOTUY;

YMEHUE CO03[aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001112t OMOJIOrMYECKYI0 UHPOPMAILMIO U3 HECKOIbKUX MCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh OHATHIHBIN amnmapaT OMOJIOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOeHUs ydueOHoro mpeamera «buonorus» ¢ 11
Kj1acce JOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTUU B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (HOPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAYYHOM KApTUHBI MUpPa U HAYYHOTO MHPOBO33PEHHUS, O BKJIaJ€ POCCUHCKUX U
3apyO€KHBIX y4Y€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPHIBATH COACPKAHNE OMOJTOTUYECKUX TEPMHUHOB U MOHSTUIN: BU/,
NOMYJIAIMs, TeHO(MOH, HSBOJIIOIUSA, ABUXKYIIHE CUIbI ((aKTOphI) HSBOJIOINH,
PUCIIOCOOJICHHOCTh OPraHW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (PaKTOpHI,
DKOCHCTEMA, NPOAYUEHTHl, KOHCYMEHTBI, PEAYLEHThl, LENU MUTaHUs,
AKOJIOTHYECKas Tpamuaa, Ouoreorenos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTHYECKUE TeopuH (PBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBONIOIMHN), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpimieBoro cxoactea K. M. Bapa, depenoBaHusi TiaBHBIX HaIpaBICHUN U
nyreit sBomoruu A. H. CeseprioBa, yuenuss o 6uochepe B. WM. Bepnaackoro),
OTIPEENSITh TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BIIAJIETh METOJaMH HAYYHOTO ITO3HAHUS B OMOJIOTHU: HAOIOICHNE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOLIECCOB U SIBJICHUI, OpraHu3aius M MpOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BBIJIBIDKEHNE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXITY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE TOJNYYCHHBIX PE3yJIbTATOB,
WCIIOJIb30BaHHBIX HAyUYHBIX MOHSATHN, TEOPUH M 3aKOHOB, YMCHHE JIeIaTh BBIBOJIBI
HA OCHOBAHMH IOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC MPHU3HAKK CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BHIOB, TMOMYJIAINHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIEHO30B M DKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACEIACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JICWCTBHS JKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IMEPEHOCA
BEIIECTB M TIOTOKAa DHEPrUM B DKOCHUCTEMAaxX, aHTPOMOICHHBIX HW3MCHCHHHA B
AKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOI€OXHMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSATh TOJTYyYEHHBIE 3HAHUS ISl OOBSICHEHUS OMOIOTHYECKUX
TIPOIIECCOB M SIBJICHUH, JJIS MPUHATHS MPAKTHUCCKUX PEIICHUA B TOBCEIHEBHOMN
KU3HU C LENpl0 oOecredeHus: Oe30MacHOCTH CBOETO 370pOBbS M 3J0POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0IEHNsST HOPM IPaMOTHOT'O TIOBEJICHUS B OKPYKAIOIICH
NPUPOAHON Cpele, MOHMMaHUE HEOOXOIWMOCTH WCIOIB30BAHUS JTOCTHIKCHHUI
COBPEMEHHOW OMOJIOTHH JIJIST PAIlMOHATILHOTO MTPUPOAOIIOIH30BAHHS,

yMEHHUE peliaTh dJIeMEHTapHble OMOIOrHYEeCKre 3aJa4M, COCTABISATh CXEMBI
NepeHoca BEIECTB U YHEPTUU B SKOCHUCTEMaXx (IIeTH MUTAHMS ),

YMEHHUE BBINONHATH JIA0OPATOPHBIE M MpPAaKTUYECKHE paldoThl, COOMIOAATH
npaBuiia rmpu padbore ¢ ydeOHbIM U JIabOpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOW MH(OpPMAIINU, HAYIHO-TIOMYIISIPHBIC
MaTepHalibl),  paccMaTpUBaTh  IJIO0ANBHBIC  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE IMHCHMEHHBIE W YCTHBIE COOOIICHUS,
0000m1asi OnMosioruyeckyro MHGOPMAILMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHSITHIHBIN arrapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB
Ne HanmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBbIE (LU (PPOBbBIE)
Konrtpoabnbie | IlpakTHueckue
n/n NporpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 buonorns kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 KuBbIe cCTEMBI U UX OpraHU3aIMs 1 0 0 https://m.edso0.ru/ST7SVKFTX
3 XUMUYECKUN COCTAB U CTPOCHUE KIIETKU 8 0.5 https://m.edsoo.rt/YTLWWIJEO
4 KuzHenesaTeabHOCTh KIIETKHA 6 1 0 https://m.edsoo.ru/MEETZ2D71
PasmHOkeHHE aJabHOE
5 HOCEHHE 1 HHATBHAYAIRH 5 0 1 https://m.eds00.r/GF6W 1A7C9
pa3BUTHE OPraHU3MOB
HacneacTBeHHOCTh M I3BMEHUNBOCTD
6 A 8 0.5 0.5 https://m.edsoo.rt/ONPNXJ7X6
OpraHU3MOB
Cene opranu3moB. OcHO
7 JICKITHE OpTaHusMon HOBET 3 0 0 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHoe Bpems 1 0 0 https://m.edsoo.ru/FDBOSR36]
OBILIEE KOJIMYECTBO YACOB I10 34 3 3

[NPOIT'PAMME




11 KJIACC

KoanuectBo yacos
HaumeHoBaHMe pa3iesioB 4 TeM JuekTpoHHbie (uudpoBbie)
Ne ni/m Konrtpoasnbie | IIpakTnueckue
NMPorpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThbI
1 DBOJNIOIMOHHAs OUOTIOTHUS 9 1 1 https://m.edsoo.ru/7F6R1ZROH
Bo3HHUKHOBEHUE U pa3BUTHE KU3
2 p THE ST 9 0.5 0.5 https://m.edsoo.ru/OFLS81YBS5
Ha 3emie
3 Opranu3Msbl 1 OKpy>Karomiasi cpejia 5 1 1 https://m.edsoo.ru/XNFOD96AA
CooO1iecTBa 1 SKOJIOTHUECKHE
4 = 9 0.5 0 https://m.edsoo.rt/ WXWAVS56F
CUCTEMBI
5 PesepBHoe Bpems 2 0 0 https://m.edsoo.ru/T3R3IFWNON
OBULIEE KOJIMYECTBO YACOB I10 34 3 )5

[TPOTPAMME







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosanuecTBo yacoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

Jara
H3YyYeHMs

DJIeKTPOHHbIE HH(POBbIE
o0pa3oBaTe/bHbIE PeCypchl

buonorus B cucreme HayK

07.09.2026

https://m.edsoo.ru/O2T4D1UIS5

MeToap! TO3HAHUS KUBOM
npuposl. [IpakTrueckas
pabota Ne 1 «Vcnonp3oBanue
Pa3JIMYHBIX METOOB MPHU
M3YYCHUH OMOJIOTUYECKUX
00BEKTOBY

0.5

14.09.2026

https://m.edsoo.ru/GAB23860W

buonornueckue CHCTCMBI,
IpOoHECChl U X U3YYCHHC

21.09.2026

https://m.edsoo.ru/A7VOYD215

XUMHUUYECKUN COCTAB KIETKHU.
Bozaa u MmuHepanbHble cou

28.09.2026

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
0eKoB

05.10.2026

https://m.edsoo.ru/V33INUWSW

DepMeHTBI —
OHMOJIOTHYECKHe
KaTaau3aTophl.
JlabopaTtopHnast pabota No 1
«3yueHne KaTaIuTHYECKON
aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMuIa3bl WK
KaTaJia3bl)»

0.5

12.10.2026

https://m.edsoo.ru/VBPPPBGCD




Yrnesoasl. JInnuasl

19.10.2026

https://m.edsoo.ru/OJ7NFITIS

HyxnenHoBbIE KHCITOTBI.
ATO

09.11.2026

https://m.edsoo.ru/WOELRA9B3

I/ICTOpI/IH U MCTOABI U3YUYCHUA
kietku. Knerounas TEOpHUA

16.11.2026

https://m.edso0.ru/JXQMJOGM3

10

KieTka xak nenoctHas Xusas
cucreMa

23.11.2026

https://m.edsoo.ru/XDCLRAF1Q

11

CrpoeHne 3ykapuoTH4eCKOU
kieTku. JlabopaTopHas
pabota Ne 2 «M3y4yenue
CTPOEHHUs KJIIETOK PACTCHMI,
XKHUBOTHBIX, TPHOOB U
OaKTepHii Mo MUKPOCKOIIOM
Ha TOTOBBIX
MHUKpoOTpenaparax 1 ux
OIHMCAaHUE»

0.5

30.11.2026

https://m.edsoo.ru/KZ01WS5SLJY

12

DHepreTudeckuii 00OMeH

21.12.2026

https://m.edsoo.ru/T2LVIES3L

13

OOMeEH BELIECTB WU
MeTaboIu3M

07.12.2026

https://m.edsoo.ru/LOB3I3XYZ

14

dorocunTe3. XeMOCHUHTES

14.12.2026

https://m.edsoo.ru/V882FDGSF

15

JKU3HEHHBIN IUKIT KJIETKH.
Jenenue kieTku. MuTo3.
JlaGopatopHas padota Ne 3
«Habmonenre MuTo3a B
KJIETKaX KOHYMKA KOpeIlKa

0.5

28.12.2026

https://m.edsoo.ru/COINPWLEF4




JyKa Ha TOTOBBIX
MHUKpOTpernaparax»

16

buocunrtes 6enka. Peakius
MaTpPUYHOTO CHHTE3a

11.01.2027

https://m.edsoo.ru/540OF4L77W

17

Tpancnsauus — GUOCUHTE3
Oemnka

18.01.2027

https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounsie ¢popmbl )KU3HA
— BUPYCHI

25.01.2027

https://m.edsoo.ru/9PGSS5FAJB

19

q)OpMLI Pa3MHOXKCHUA
OpraHnu3mMoB

01.02.2027

https://m.edsoo.ru/2JLXB4AOR

20

Meiios

08.02.2027

https://m.edsoo.ru/SNUXKO0X86

21

OO6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Orm1010TBOpEHHE.
JlaboparopHas pabota Ne 4
«M3yueHune cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

15.02.2027

https://m.edsoo.ru/C29L4DXBS

22

NunuBuyansHOE pa3BUTHE
OpraHu3MoOB

22.02.2027

https://m.edsoo.ru/MA4T8L5AD

23

I'enetuka — HayKa O
HaCJICACTBCHHOCTH U
U3MCHYMBOCTH

01.03.2027

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HaCJIeZIOBAaHUsI IPU3HAKOB.
Monorubpuinoe
CKpEIIBaHHE

08.03.2027

https://m.edso0.ru/YYQSGIOWI2




25

JluruGpuHoe ckpeniuBaHue.
3aK0H HE3aBUCUMOIO
HaclieZJ0OBaHus TPU3HAKOB

15.03.2027

https://m.edsoo.ru/YSNANQ65V

26

CuenieHHoe HaclIeJ0BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yueHue
pe3yabTaToB
MOHOTHOPUIHOTO H
JTUTUOPUIHOTO CKPEIINBAHUS
y Ap030(HIIbl Ha TOTOBBIX
MUKpOIIpenaparax»

0.5

22.03.2027

https://m.edsoo.ru/P2SQ5ZGN?2

27

I'eneruka nona.
HacnenoBanue npu3HaKos,
CLEIUIEHHBIX C 0JIOM

05.04.2027

https://m.edso00.1u/3GYGV47YM

28

H3MeHunBOCTSE.
Henacnencrsennas
U3MEHYUBOCTD.
JlaboparopHuas pabota Ne 6.
N3yuenue
MOAU(PHUKAITMTOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BapUAIMOHHOTO psijia U
BAPUALIMOHHON KPUBOM»

0.5

12.04.2027

https://m.edsoo.ru/M3MHUK2VV

29

I'eHeTnka yenoBeka

19.04.2027

https://m.edsoo0.ru/XU9SFS3GA

30

Hacnencrsennasa
HU3MEHUYUBOCTb.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTanui y

0.5

26.04.2027

https://m.edsoo.ru/VWT70DZ8R




Ipo30(UIIBl HAa TOTOBBIX
MHUKpOTpernaparax»

PesepBHBIii ypOK.
O0o0011eH e 110 TEME

31 1 https://m.edsoo.ru/E2IXRS2EB
«HacnencTBeHHOCTD U 03.05.2027 D:AARLEE500.1
M3MEHYUBOCTH OPraHU3MOBY
Cenexuus Kak HayKa u

32 1 https://m.edsoo.ru/3128P31L.98
nporece 10.05.2027 | T REE00H
b

33 HOTEXHOIOTI KaK oTpacith 1 https://m.edsoo.ru/TAKIOE62K
MIPOM3BOJICTBA 24.05.2027
MeToabl 1 TOCTHKEHUS

4 7 1 https://m.edso00.ru/JSK3Q6W0J

3 CEJICKITH PACTCHHIA 1 17.05.2027 ps://m.edsoo.1u Q

SKUBOTHBIX
OBHIEE KOJIMYECTBO HACOB 34

[10 ITIPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHTpoanHbIe
Bcero P
padoThbI

IIpakTH4eckue
padoTsbI

Jara
U3yUYeHus

JJeKTpoHHbIE NN (pPOBbIE
o0pa3oBaTejbHbIE pecypchl

[Momynsauus Kak 3JeMeHTapHas
€IMHULIA BUJ]A U HBOJIIOLMH.
Jlabopartopnast pabota Ne 1
«CpaBHEHUE BUOB 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

29.09.2026

https://m.edsoo.ru/D3UCLTSOF

OBOJIIONUS U METOMEI €6
U3YyYEHUS

08.09.2026

https://m.edsoo.ru/6KWQI9KBKU

HcTopus pazButus
MpeICTaBICHUI 00 SBONIOINH

15.09.2026

https://m.eds00.ru/OSWC47SSX

Muxkpo3BoIFOLIHS

22.09.2026

https://m.edsoo.ru/TOFAUE4ZP

JIBUOKyIIHE CUTIBI
(31emeHTapHbIe (PaKTOPHI)
HBOJIIOLIUU

06.10.2026

https://m.edsoo.ru/3AEH6CNOWI

EcrectBennslit 0TOOp 1 €0
bopmbl

13.10.2026

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BOIOLUN:
IPUCTIOCOOJICHHOCTD
OpPraHu3MOB U
BU000pa3oBaHueE.
JlaGopaTopnas padora Ne 2
«Onuncanune

0.5

20.10.2026

https://m.edsoo.ru/WAJHSTLOB




MPHUCTIOCOOJICHHOCTH
opraHu3Ma U e€
OTHOCHUTEJIBLHOIO XapaKTepa»

Hampasnenus u nytu

YCJIOBCKA

19.01.2027

8 0 https://m.edsoo.ru/PI1FIOY V3
MAaKpO3BOJIKOLIMA 10.11.2026 DSARLEES00.-1

9 HeoOpaTuMocTh 3BOTIOIIUN 0 17.11.2026 https://m.edsoo.ru/CLA9VC51J
Uctopus xu3Hu Ha 3emiie U

10 . 0 https://m.edsoo.ru/MJYY1MVX7
METObI €€ U3YUCHUS 24.11.2026

1 ['unoTe3sl MPONCXOXKACHUS 0 htos:fmed EKNHXBOS?

s://m.edsoo.ru

JKH3HH Ha 3eMe 01.12.2026 >
PasButne xu3HU Ha 3eMiie Mo

12 0 https://m.edsoo.ru/ECIN8TF62
Jpam U nepuojam 08.12.2026
OCHOBHBIE 3TaIbI YBOJIIOIUA
PacTUTEIBHOTO U )KUBOTHOTO
mupa. [Ipaktrueckas padora

13 0.5 https://m.edsoo.ru/7K1LYOSCT
Ne 1 «M3yuenne nuckomnaeMbix 15.12.2026 .
OCTaTKOB PACTeHUU U
’KUBOTHBIX B KOJUIEKIIMSIX)
CoBpeMeHHas cuctema

14 0 https://m.edsoo.ru/WSEXNI9YAK
OpraHnu4eCcKoro Mupa 22.12.2026
C)

15 BOMIOHHA HEJOBCKa 0 https://m.edsoo.ru/ADV3JERUE
(aHTpoOTIOTEeHE3) 29.12.2026

BIDK ec aKTo

16 A ymme cuitpt ((GaxToper) 0 https://m.edsoo.ru/D7JZMBYPQ
aHTPOIOreHE3a 12.01.2027
OcHoB

17 HPIC CTAIH SBOTIOHH 0 hitps://m.edsoo.ru/14G19MQ4K




18

YenoBeueckue pachl U
MIPUPOIHBIC aIaNTAINH
YyeJoBeKa

26.01.2027

https://m.edsoo.ru/XL7QKC5PK

19

PesepBHblit ypok. O6001ICHNE
1o TeMe «BO3HUKHOBEHHE U
pa3BUTHE KHU3HH Ha 3eMIIe)

02.02.2027

https://m.edsoo.ru/R6L7VY2GB

20

DKoI0THs KaK HayKa

09.02.2027

https://m.edsoo.ru/K46 KONS6I

21

DKOJIOTHYECKHUE
XapaKTePUCTUKH MOMYISIUH.
[Tpaktrueckas padora Ne 2
«IToncuér mioTHOCTH
MONYJISILUNA Pa3HbIX BUIOB
pacTeHum»

0.5

16.02.2027

https://m.edsoo.ru/X42J6 ABRN

22

Cpensl oOuTanus u
AKOJIOrHYecKue (hPakTopbl

02.03.2027

https://m.edsoo.ru/DCOIEUICY9

23

Abunotndeckue GpakTopsl.
JlaGopaTopnas padora Ne 3.
«Mopdomnoruueckue
0COOCHHOCTH PACTCHHUH U3
Pa3HbIX MECT OOUTAHUSI.
Jlaboparopnas pabota Ne 4.
«BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

09.03.2027

https://m.edsoo.ru/G7NF3P1NM

24

buotnyeckue pakTops

16.03.2027

https://m.edsoo.ru/A6Z8MGNQR

25

CoobmiecTBa OpraHU3MOB —
OHOLIEHO3

23.03.2027

https://m.eds00.ru/0T2K1PNGZ




OKOJIOTHYECKHE CUCTEMBI

26 1 https://m.edsoo.ru/SILIRWZMR
(3KOCUCTEMBI) 0 06.04.2027 DELECR00.1
OcHOBHBIE MOKa3aTeIn

7 9KOCHUCTEMBI. JKOJIOTUUECKHE | 0 httos://m.ed INSTEWOGPE

S://mM.eds00.

nupamusl. CBOMCTBA 13.04.2027 b -
skocuctem. Cykueccust

28 IT https://m. . IDMMUB

PUPOAHBIE IKOCUCTEMBI 1 0 20.04.2007 ps://m.edsoo.ru/W UBC5

3aKOHOMEPHOCTH

29 1 0 https://m.edsoo.ru/V5JT6B38Z
CyIIIECTBOBaHUS OHoCchepsl 27.04.2027 PEAREE00.

30 AHTpPONIOT€HHBIE HKOCUCTEMBI 1 0 04.05.2027 https://m.edsoo.ru/WRS65U3WC
buocdepa — rinobanbHas

31 1 https://m.edsoo.1u/2X1VG
AKOCHCTEMA 3eMJIU 0 11.05.2027 DELECR00.1L 2018
YenoseuecTBo B Onochepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3emmn 0 18.05.2027 | o eondk
CocymiecTBoBaHUE TPUPOABI U

https://m.edsoo.

33 YEeJI0BEYECTBA ! 0 25.05.2027 pe/fm-edso0. I§7CATO00
PeseprubIiil ypok. O6001eHNe

34 1 https://m.edsoo.ru/SW5XCF3K6
teMbl «Coo01iecTBa u 0 75.05.2027 ps://m.edsoo.ru
IKOJIOTHYECKHUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeILHOI MPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

CdopmMupoBaHHOCTh 3HAHUN O MECTE M POJIU OUOJIOTUU B CHUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHUU
COBPEMEHHON E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa W HAay4HOIO
MHUPOBO33PEHHUS; O BKJIAJE€ POCCUWCKUX M 3apyOEKHBIX YUEHBIX-
OHOJIOrOoB B pa3BUTUE OMOJIOTHHU; (PYHKLIHOHAJIBHOM TI'PaMOTHOCTH

YCJIOBEKA NI PCIICHHUA )XKU3HCHHBIX 3a1a4

YMeHHue pacKkphiBaTh COJAEpKAHWE OWUOJIOTHYECKUX TEPMHUHOB H
MOHSATUI: KU3Hb, KJIETKA, OPTaHU3M; MeTab0I1M3M (0OOMEH BEIIECTB U
MpeBpalleHue 3HEPTruu), roMeocTa3 (camoperyisilus), ypOBHEBas
OpraHH3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PEIPOAYKIIHA),

HAaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTUC

VYMmenue  u3narate  OuoOJOrMYeCKHWe  TeopuM  (KJIEeTOYHas,
XpoMOCOMHasi, MyTaimonHas), 3akonsl (I'. Mengens, T. Moprana,
H.M. BaBwioBa) u yueHus (0 ILEHTpax MHOrooopasus u
NPOUCXOXKACHUS  KylIbTypHBIX  pactenuii H.M.  Basuiosa),

OMPEACIEATh I'PaHUIbI UX NTPUMCHHUMOCTHU K )KUBBIM CUCTCMAaM

YMeHue BIageThb METOJaMM HAy4YHOrO T[O3HaHWS B OHOJIOrHU
(HaOuyro/IeHNe W OINHMCAHME KMBBIX CHUCTEM, NPOLIECCOB U SIBJICHUM;
OpraHu3aisi W TPOBEJICHHE OWOJIOTHYECKOTO OSKCICPUMEHTA,
BBIJIBUKCHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCHMOCTH  MEXKIY
HCCIIEAYyEMBIMU BEJINYMHAMU, 00BbsCHEHUE IIOJIYYE€HHBIX
pe3y/bTaTOB, UCIOJIB30BAHHBIX HAy4YHBIX IIOHATHUH, TEOpPHUH U
3aKOHOB; YMEHHE JI€JlaTh BBIBOJAbI HAa OCHOBAaHUU IIOJYYEHHBIX

pE3yIBTATOB)

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

VYMenune BBIACIATE CYHICCTBCHHBIC IIPU3HAKHW BHPYCOB, KIICTOK
NPOKApHOT W DYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOIECCOB OOMEHAa BEHIECTB W
NpeBpalleHUs] SHEPTHU B KIIETKE, (DOTOCHHTE3a, IJIACTUYECKOrO U

OQHCPIreTHUICCKOIo O6MCHa, XCMOCHHTC34a, MMHTO34, MeﬁOSa,




OIINIOAOTBOPCHUA, PASMHOXKCHHA, HWHAWUBUAYAJIBHOI'O  Pa3BUTHUMA

opranu3ma (OHTOTEHE3)

Vmenue NPUMCHATE IMOJYYCHHBIC 3HAHUA  IJIA 00BACHEHUS
OMOJIOrMYECKHUX mponeccoB 1 SIBJICHHI;'I, JJIA IIPUHATHUS IPAKTHYCCKUX
peH_IeHI/Iﬁ B HOBC@HHCBHOﬁ KU3HU B ICIIX obecreyeHus
0€30I1aCHOCTH CBOEr0 340POBbs U 3J0POBbS OKPYKAIOMIUX J'IIOI[GI‘/'I,
CO6J'IIOI[CHI/I$I HOpM TIPaMOTHOI'0O IIOBCIACHHUA B OKPY)KaIOH_Ieﬁ
HpHpOI[HOfI cpeac; IMOHMMAHUC HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA
JOCTHKEHUH COBpCMCHHOﬁ OuoJIorud U OHMOTEXHOJOTUH AJIA

palluOHAJIBHOI'O TPpHUPOAOIOJIB30BAHUA

YmMmenue pelmiaTh 3JICMCHTAPHBIC I'CHCTUYCCKUC 3aJa4d HAa MOHO- U
,Z[I/II‘I/I6pI/II[HOe CKpCHINBAHUC, CHCIIIICHHOC HACJICJOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/I[[HOFO CKpCUINBAHUSA JUISA npcacKasaHusa

HAaCJICOOBaHUA ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJHATH J1A0OpaTOpHbIE U MPAKTUYECKHE PaOOTHI,
coOmonaTe mpaBwia npu pabore ¢ y4eOHBIM H JIAOOPATOPHBIM

obopymoBaHuEM

YMeHne KpUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJAEpPXkAHUS, BKIIOYAIOLIYI0 IICEBIOHAYYHBIE
3HaHHUA M3 Pa3NUYHbIX HMCTOYHHKOB (CMMU, HayuyHO-moOmyssipHBIE
MaTepHualibl); dTUYECKUE ACIEKThl COBPEMEHHBIX MHCCIIEOBAaHUI B

OMOJIOrUH, MEIUIIMHE, OMOTEXHOIOT I

10

YMeHue co3naBaTh COOCTBEHHBIC TUCHMEHHBIC H YCTHBIC COOOIICHNUS,
00006111251 OMOJIOTHUECKYI0 HHPOPMAIIHIO U3 HECKOJIBKHX HCTOYHUKOB,

I'paMOTHO HUCIIOJIB30BATH TTOHATHHHBIN alrapar OMOJIOruHn

11 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yabTAThI OCBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeAHero 001ero 00pa3oBaHus

CdopMuUpOBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME
HAy4yHOTO 3HAHUS €CTECTBEHHbIX HAayK, B (opmMHpoBaHUHU
COBPEMEHHON E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa W HAay4HOIO
MHPOBO33PEHHUS; O BKJIAJE€ POCCUUCKHX M 3apYOCIKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTHH; (PYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA JId PCHICHHA )KU3HCHHBIX 3a1a4




YMeHHe pacKphIBaTh COJCpKAHHE OMOJIOTHYECKUX TEPMHUHOB U
MOHATHUI: BHII, TIONMYJISIIHS, TEHOPOH/, SBOJIONUS, TBUKYIINE CHIIBI
(dakTopsI) ABOJTIOINH, MIPUCTIOCOOJIEHHOCTh OpPraHU3MOB,
BUI000pa3oBaHUe,  DKOJOTHYECKUE  (PAKTOpBI,  DKOCHUCTEMA,
NPOAYICHTbI,  KOHCYMEHTBI,  PEHYICHTBhI, [ENU  IUTAHHA,

HKOJIOTHYECKask MMpamMuia, OuoreoreHos, onocdepa

YMeHue u3naratb OMOJIOTHYECKHE TEOPHH (IBOTIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsS  OBOJIOIMH), 3aKOHBI |
3aKOHOMEpHOCTH (3apoabiieBoro cxonctsa K.M. bapa, uepenoBanus
TJIaBHBIX HarpasieHuil u mytei sBomoru A.H. CeBeprioBa, yueHus
o Omocpepe B.W. BepHanckoro), ompeneisitb TpaHHUIBI HX

MPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BIaneThb METOJaMHU HAYYHOrO TIO3HAHUA B OHOJOTUH
(HaOMrOZICHNE W ONMUCAHME JKUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpraHm3ais ¥ TMPOBEICHHE OWOJIOTMYECKOTO JKCICPHUMEHTA,
BBIJIBM)KEHHWE  THUIOTE3bl;  BBIIBIIEHWE  3aBUCHUMOCTH  MEXIY
HCCIIeyeMbIMU BEJIMYUHAMH, 00BICHEHNE TTOTYYeHHBIX
pe3ynbTaTOB, HCIIOJIB30BAHHBIX HAy4YHBIX IIOHATUH, TEOpHUM U
3aKOHOB; YMEHME JieJlaTh BBIBOJbI HAa OCHOBAHUU TOJYYEHHBIX

pE3YIBTATOB)

VYMeHue  BBIICNATH  CYHICCTBEHHBIE  NPU3HAKH  CTPOCHUS
OMoNorMYeckux OOBEKTOB: BHUJIOB, NOMYIANUH, MPOTYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB, OHOTEOLEHO30B M  JKOCHUCTEM;
O0COOEHHOCTH  TPOLECCOB  HACIEICTBEHHOW  H3MEHYMBOCTH,
€CTECTBEHHOI0 0TOOpa, BUA000Pa30BaHMs, MNPUCIOCOOICHHOCTU
OpPraHu3MOB, JEHCTBUS SKOJIOTHYECKUX (DAKTOpOB Ha OpraHU3MBI,
IepeHoca BEUIECTB W TOTOKA OSHEPrUM B JKOCHUCTEMAX,
AHTPONIOTEHHBIX HM3MEHEHHUI B DKOCHCTEMAx CBOEM MECTHOCTH,

KpPYroBOpOTa BEIIECTB  OMOT€OXMMUYECKHX IIUKIIOB B Onocgepe

YMeHHe TPUMEHSTh TIONy4YeHHBbIE 3HAHUS JUIS  OOBSICHEHHS
OMOJIOTUYECKHUX TIPOIECCOB U SBICHUH, ISl IPUHATHS MPAKTHYECKUX
pemieHuii B TOBCEJHEBHOW JKM3HM B IEIAX  OOECIeYCHUS
0€30MacHOCTH CBOETO 3/I0POBbSl M 30POBbS OKPYKAIOIIUX JIFOJICH,
COONIONIEHUsT HOPM TPaMOTHOTO TIOBEJICHUS B  OKPY’KaIOIIEH
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOAMMOCTH HCIIOIh30BAHUS
JOCTIDKCHH ~ COBPEMEHHOW  OHOJIOTHMHM  JIJI1  PaIllMOHAIBHOTO

IIPpUPOOOII0JIb30BaHUA




Vmenue peliaTh 3JICMCHTAPHBIC OMOJIOrMYECKHE 3aga4u, COCTaBJIsATh

CXEMBI MIepeHOCca BEIECTB U SHEPTUU B SKOCHCTEMaX (LIeNU MUTAHNUS)

YMeHue BBINOJNHATh J1a0OpaTOpHbIE U MpaKTHYeCKue paldoThl,
coOnrofaTh mpaBuia npu pabore ¢ y4eOHbIM U J1a0OPaTOPHBIM

o0opynoBaHHEM

YMeHne KpUTHUECKH OLIEHWBATh U MHTEPIPETUPOBATH UH(POPMAIIHIO
OHMOJOTMYECKOr0  COJIEpXKaHMs, BKIIOYAIONIYI0 TICEBJOHAYYHbBIE
3HaHHUA W3 Pa3NUYHBIX HCTOYHUKOB (CMMU, HayuyHO-mOMyJspHBIE
MaTepHalbl); pacCCMaTPUBATh I100AbHBIE SKOJIOTHUECKHE MTPOOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3UIIHUIO

10

YMeHue co3aBaTh COOCTBEHHBIC MIMCHbMEHHBIC M YCTHBIE COOOIICHNS,
0000111251 GMOJIOrMUYECKYIO HH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB,

IPaMOTHO MCHOJIb30BaTh MOHATUHHBIN anmapar OHOoJI0TUn




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

buonorus kak HayKa

1.1

buonorust — Hayka o »xuBOM mnpuposae. Poinb Ouonoruum B ¢GopMupoBaHUU

COBPEMEHHOM HayqHOU KapTHHBI Mupa. CuctemMa OMOIOrHYeCKUX HAyK

1.2

Metobl TIO3HAHUS KHUBOH TPUPOB! (HAOIIOIEHUE, SKCIIEPHUMEHT, OITUCAHHUE,
U3MEpeHue, KiacCcUuUKaIusa, MOJEIUPOBaHHE, CTaTHCTHYEcKas o0paboTka

JTAHHBIX )

JKuBBIE CHCTEMBI B MX opraHu3anusa

2.1

22

JKuBble cucteMbl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus ouosnoruu. CoiicTBa

OHOCHCTEM U UX pa3zHOoOOpa3ue

YpoBHU OpraHuzani OMOCHCTEM: MOJIEKYISIPHO-T€HETUUYECKHUH, KIIETOYHBIMH,

OpraHU3MEHHBIN, MOMYISALNOHHO-BUAOBOMN, S3KOCUCTEMHBIH, OrochepHbIi

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUI COCTaB KIETKU. XHUMHUYECKUE DIJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKpO3JIEeMEHThl. Boma w MuHepaibHble BemiecTBa. @OYHKIMH BOIBI U

MUHEpaJbHBIX BEIIECTB B KieTke. [lomnepkanue ocMOTHYECKOTo OaaHca

32

benku. CoctaB m cTtpoeHHe O€TKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHuMble ¥ 3aMEHMMBIE AMUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIM COCTaB.
YpOBHU CTPYKTYpPBI OEIKOBOM MOJIEKYJIbI (IEPBUYHAS, BTOPUYUHAS, TPETUYHAS U
YeTBepTUYHASI CTPYKTypa). XHUMHUYECKUe CBoOiicTBa OenkoB. buomormueckue
¢byHKIUN OENKOB.

depMeHTHI — Ononornyeckue Katanuzatopbl. CTpoeHne hepMeHTa: aKTUBHBIN
HEeHTp, cyOctpatHas crenupudHocts. Kodepmentsl. Butamunbl. Otianuus

q)epMeHTOB OT HCOPraHNMYCCKUX KaTallu3aTopoOB

33

VYraeBosl: MOHOCaxXapusl (TJII0K03a, prubo3a U Je30Kcuprbo3a), Tucaxapuisl
(caxaposza, JakTo3a) M MoOJUcaxapuibl (Kpaxmaj, TJIUKOIE€H, IEJII003a).
buonorudeckue GyHKIUHU YTIE€BOIOB.

Jlunuael:  TPUTAMLEPHIBI, cTepounsl, Qochomunuael. ['uapoduasHO-
ruapodoOHbIe cBoOWCTBa. buonmormueckue ¢ynxmum nunuaoB. CpaBHEHHE

YTJI€BOJOB, OCIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxneunnoseie kucnorsi: JIHK u PHK. Hykiieotuibl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crtpoenune u ¢ynkumu JIHK. Crpoenme u dynkuuum PHK. ATO:

CTpoeHHe U QYHKIUU

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl n3y4eHHUs KIETOK

3.6

Knerka xak nemnoctHast »kuBas cucreMa. O0mire npu3HaKky KJIETOK: 3aMKHYTast
HapykHas MemOpana, mosiekyasl JIHK kak renerwueckwii ammapat, cucTema

cUHTE3a Oelka

3.7

Tunsl KIETOK: dyKaprHoTH4ecKkas 1 mpokapruotuueckasi. OcoOeHHOCTH CTPOCHUS
mpokapuoTuuecko kieTku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTUYECKON KJIETKH. OCHOBHBIE OTIIMUUSI PACTUTENBHOM, KUBOTHOU U

I'pUOHOM KIIeTKU

3.8

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAJIUKC, UX
¢bynkuuy. [Tnazmatndeckas memOpana, e€ coiicTBa 1 GpyHkmu. Llurornasma u
e¢ opraHounel. OqHOMEMOpaHHbIE OPraHOMJIbI KJIETKU: SHIOMJIa3MaTHYeCcKas
cerb (OIIC), ammapar ['onbmxu, nusocomsl. llomyaBTOHOMHBIE OpraHoOMbI
KIICTKWA: MUTOXOHJpUH, IUIacTUbl. [IponcxokaeHne MUTOXOHAPUN U IIIIACTHI.
Buner mnactun. HemeMOpaHHBIE OpraHOWABI KIETKH: PHUOOCOMBI, KICTOYHBIHA

LIEHTP, PECHUYKH, )KI'yTUKU. DyHKIIUU OPraHOUIOB KIETKU. BKitoueHust

3.9

SAnpo — peryasTopHslii neHTp kieTku. CTpoeHue sizpa: sjepHas o00JIouKa,

KapuoIUIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCUICCTB B KIICTKC

H(HSHGI[GHTGHBHOCTB KJICTKHU

4.1

OOMeH BelecTB, WM MEeTa0oIu3M. AcCUMWIALNS (TUTACTUYECKUN OOMEH) U
JUCCUMWISIIMA (SHEPreTUYecKrii 0OMEH) — JIB€ CTOPOHBI €MHOTO Ipolecca
MmeTabonu3Ma. Turel oOMeHa BemecTB: aBTOTpOodHbIN 1 reTepoTpodHbIid. Poib

(dbepMeHTOB B OOMEHE BEIIECTB M MPEBPAIICHUHN SHEPTHH B KIJIETKE

4.2

dotocunte3. CBeroBas U TeMHOBas (a3wl porocuHTe3a. Peakimu hoTocuuTesa.
O¢ddextuBHOCTH hoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl )KU3HU Ha 3emiie.
Bnusaue ycnoBuii cpenbl Ha (POTOCHMHTE3 W CHOCOOBI IOBBIMICHUS €r0
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCHHTE3HUpYIone OakTepud. 3HAYEHHUE XEMOCHHTE3a JIJIs

JKU3HU Ha 3emiie

4.3

DHepreTuyeckuii oOMEH B KIIE€TKe. PacmieruieHne BEIIeCTB, BBIICICHUE WU
aKKyMYJUPOBAHHE OHHEPTUM B KIETKE. OTambl JHEPTETHYECKOTO OOMEHa.
I'mukonus. bpoxkenue u ero Buabl. KuciopoaHoe OKUCICHUE, UIN KIETOYHOE

nbixanue. DG HEKTUBHOCTh DHEPTreTHYECKOTO 0OMeHa




4.4

Peakiun marpuyHoro cuHTe3a. ['eHermueckas wuHbopmamus wu JHK.
Peanuzamnus renernyeckoit nHGpoOpManuK B KJIETKe. [ €HETHUECKUH KO M €ro
cBoiicTBa. Tpanckpurnms — Matpudbiid cuHTe3 PHK. Tpancnsnus — 6nocunres

oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OMocuHTE3€e Oeika

4.5

Hexknerounsie hopmbl xu3Hu — BUpYChl. Mctopust oTkpbiTust Bupycos ([1.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEILHOCTH BHPYCOB.
baktepuodaru. bonesnu pacteHui, >XKMBOTHBIX M YEJIOBEKAa, BbI3bIBACMbIC
BUpycamu. Bupyc nummynonedpumura yenoseka (BUY) — Bo3oynutens CITN/a.

[TpodunakTika pacupocTpaHeHUs! BUPYCHBIX 3a001eBaHui

Pasmuoxenne n WHAUBHUAYaJIbHOC PAa3BUTUC OPraHU3MOB

5.1

Knetounslii 1MKI, WIM KU3HEHHBIM LMK kieTku. MHTepdasa um MUTO3.
ITpoueccel, npoTekaromue B MHTEpdasze. Perumkanus — peakyst MaTpUYHOrO
cureza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapuOTHIL.
JunnouaHelii M ralioMJHBIA  XpOMOCOMHBIE  HaOOphl.  XpOMAaTHIIBIL.
[{uTonornyeckue OCHOBBI Pa3sMHOXKEHMS U HWHAMBHUIYaJIbHOTO Ppa3BUTHSA
OpPraHU3MOB.

Henenne kinerku — muro3. Craguu mutosa. [Ipoueccel, nmpoucxonsuiye Ha

PAa3HBIX CTAAUAX MUTO34A. buonorundyeckuii CMBICIT MUTO3a

5.2

®opMbl pa3sMHOKEHUSI OpraHU3MOB: Oecroyioe U MosioBoe. Bunbl Oecrionoro
Pa3MHOXCHHUS: JICJICHHE HAIBOE, IMOYKOBAHWE OIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETETATUBHOE pa3sMHOXKEHHE. HckyccTBeHHOE

KIIOHMPOBAaHUEC OPraHU3MOB, €I'0 3HAUCHUEC IJI CCICKINN

5.3

[TosioBOE pazMHOKEHUE, €r0 OTIIMYUS OT 0€CIOIOoTo.
Meiio3. Cragum wmeitoza. Ilponecchl, mpoucxoasimme Ha CTaausxX Meio3sa.
IToBenenue xpomocom B Mmerose. Kpoccunrosep. buonornueckuii cMmbici U

3Ha4yeHHe Meno3a
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["ameTorenes — mporecc 06pa3oBaHus MOJOBBIX KIETOK Y )KMBOTHBIX. [1o10BbBIE
JKelle3bl: CEMEHHUKU U SHYHUKH. OOpa3oBaHue U pa3BUTHE TMOJOBBIX KIETOK —
rameT (CiepMaTo30U/I, SIMIEKIeTKA) — CliepMaTorenes u oorere3. OcoOEHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIIEpMaTO30MJ0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHes

5.5

WunuBuayansHoe  pa3Butue  (OHTOreHe3). OMOpHOHAJIbHOE  Pa3BUTHE
(aMOpuorenes). DTarnbl SMOPHOHATILHOTO PA3BUTHUS Y TO3BOHOYHBIX KHUBOTHBIX
npobneHue, racTpyssiys, opranorenes. [loctamOpuonanbsHoe pazBuTHe. THITBI
NOCTAMOPHOHAILHOTO Pa3BUTHS: MpsIMOE, HenpsiMoe (JIMUMHOYHOE). BrnsHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pasButrue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOEHHUE

CCMCHHU, CTAIUN PA3BUTHUA




HacneacTBeHHOCTh M H3MEHUUBOCTD OpraHnu3MoB

6.1

[Ipenmer n 3agaum reneTuku. Victopus pa3BUTHS F'eHETHKHU. BKinag poccuiicKux
U 3apyOeXHbIX YUEHBIX B pPa3BUTHE TIEHETHUKU. MeToabl TEHETUKU
(ruOpuAOIOTUYECKHM, ITUTOTEHETUYECKUNM,  MOJCKYJISIPHO-TEHETUICCKUN).
OcHOBHbIE FeHeTHUECKHE TIOHATHS. [ eHeThUeckas CMMBOJIMKA, UCTIOIb3yeMas B

CXeMaxX CKpeIIMBaHMI

6.2

3aKOHOMEPHOCTH HAacJedOBaHUs MPU3HAKOB, ycTaHOBJIeHHbIE . Menaenem.
MoHoruOpuaHOe CKpelMBaHWe. 3aKOH e€IUHOO00pa3us THOPUIIOB TIEPBOTO
nokosneHusi. [IpaBwiio nOMHUHHMpOBaHHS. 3aKOH pACHICIUICHUS TMPU3HAKOB.
['unoTe3a unctoThl ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpunHoe ckpenBaHue. 3aKOH HE3aBUCHUMOTO HACJIEOBAHUS MPU3HAKOB.
[{uToreHeTHUECKHEe OCHOBBI AUTHOPHUIHOTO CKpEIIMBAHMS. AHAITU3UPYIOIIEE
CKpCIIUBAaHHC. Hcnons3oBanue AHAJIM3UPYIOLICTO CKpCIIUBaHUA JJISL

OTIpe/ieNICHUs] TCHOTHITa 0COOU

6.3

CuenuieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuerieHHOMY
HACJIC0BaHUIO TEHOB. Hapylienue cuemieHHs TI€HOB B pe3ylbTare
KPOCCHHIOBepa. XpOMOCOMHAas TEOpHsS HACICACTBEHHOCTH. I eHeTndeckue
KapThI.

I'enetnka nosia. XpoMOCOMHOE ONpEIENCHHE I0Ja. AYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TreTeporaMeTHsle opranu3Mbl. HacnenoBanue

IMPU3HAKOB, CICIVICHHBIX C ITOJIOM

6.4

W3MeHunBOCTh. Buabl M3MEHUYMBOCTU: HEHACTEACTBEHHAs U HACIEACTBEHHAS.
Ponbp cpenpl B HEHACHENCTBEHHOW HW3MEHUMBOCTH. XapaKTepHUCTUKa
MOAUGUKAITMOHHOW W3MEHYMBOCTH. BapualmoHHBIA psSj W BapualldOHHAs
kpuBasg. Hopma peakuuu mnpusHaka. KonuuecTBeHHble U KayeCTBEHHbBIE

IIPHU3HAKHU U UX HOpMaA pCaKIIH. CsoiicTBa MO,HH(i)HK&HHOHHOfI HN3MCHYNBOCTH

6.5

HacnencrBennas, WiId Te€HOTHINYECKas, H3MEHUYHMBOCTHL. KoMOMHATHBHAs
U3MEHUYUBOCTh. Meil03 M TONOBOM MPOIECC — OCHOBA KOMOMHATHUBHOM
W3MEHUYUBOCTH. MyTallMOHHAas W3MEHYUBOCTh. Krnaccudukanus MyTanui:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U IPUYMHBI MyTaluuid. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEICTBEHHOW H3MEHYHUBOCTH

H.N. BaBuiioBa

6.6

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOABl TE€HETUKH
YeJI0BeKa: reHea 0T nUeCKU, OJIM3HEIOBBI, IIUTOrCHETUYECKUI,
OMOXUMHMUYECKUH, MOJIEKYIsIpHO-TeHeTnueckuil. COBpeMEHHOE OIpeaesIeHNe
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCJIE C
nomompio [I1[P-ananu3a. HacnenctBenusie 3a00eBaHus YeJIOBEKAa: T'€HHBIE

0011€3HH, 00JIE3HH C HACJIECTBEHHON PEIPACIOI0KEHHOCTHIO, XPOMOCOMHbIE




6osne3nn. CoMaTuyeckue M TeHepaTuBHbE MyTauuu. [IpuHLHUIBI 310pOBOTO
o0Opa3a JKHM3HM, AMArHOCTHKH, MNPO(DUIAKTUKM U JIEYEHUS] TE€HETUYECKUX
OoJie3Hei. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHUE. 3HaueHue
MEIUIIMHCKOM TEeHETUKHM B MPEJOTBPAIICHUM U JIEYCHHMH TE€HETUYECKHX

3a00J1€BaHUM YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka W Tpoliecc. 3apoKIeHHE CEJIeKUUU U JOMECTHUKaIHS.
Yuyenne H.U. BaBumoBa o0 1eHTpaXx NPOUCXOXKICHUS W MHOT000pazus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl TpOUCX 0K IEHUS TOMAITHUX KUBOTHBIX. COpT,

mnopoaa, miraMmm

7.2

CoBpeMeHHbIE METOJbI CEJIEeKIMU. MacCOBbI M MHAMBHUIYaTIbHbBIH OTOOPHI B
CEJIEKIIMM pacTeHMM M KUBOTHBIX. OIEHKa JKcTepbepa. bian3skopoacTBeHHOE
ckpeuBanue — MHOpuauHr. Yucras nuHus. CKpeUMBaHUE YHMCTBIX JIMHUM.
I'eteposuc, wim rubpuaHas cuna. HepoacTBeHHOe CKpelnBaHue — ayTOpHIUHT.
Otnanénnas rubpunuzanuss U e€ ycnexu. MCKycCTBEHHBIM MyTareHes u
[IOJIy4CHHUE IOJMILIONAOB. JlOCTHKEHUS CEJIEKIUU PACTEHUM, KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexnonoruss kak oTpacib MNPOU3BOJACTBA. ['€HHAas HMHXKEHEpHUs. ITarbl
co3nanusa pexomoOuHantHor JIHK u Tpancrennsix opranum3mon. Knetounas
nHxkeHepus. KiietouHble  KyJabTypbl. MUMKpPOKIOHAIBHOE Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHHE BBICOKOIMPOIYKTHUBHBIX CEIIbCKOXO03IMCTBEHHBIX
OpraHU3MOB. DKOJOTUYECKHE U dTHYecKue npodseMmbl. MO — reHeTH4ecku

MOIU(DUIIMPOBAHHBIE OPTaHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAA OUOIOT U

1.1

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa 2BodiOUMHU. [laneoHToNmornyeckue: MOCIEAOBATEIHLHOCTh
MOSIBJICHHSI BUJIOB B TAJICOHTOJOTHYECKOW JICTOIHCH, IMEPEXOHbIE (OPMBI.
buoreorpaduueckue: cxoactBo u paznuume (ayH u ¢GIop MaTepUKOB U
OCTPOBOB. OMOPHOJIOTHYECKHE: CXOJICTBA W pa3IMyusi SMOPHUOHOB pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘—IeCKI/Ie . TOMOJIOTUYHBIC,

AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpTraHbI, aTaBHU3MBbI. MOJ'IGKy.]'If[pHO -




OMOXMMHYECKHUE: CXOACTBO MCXAaHU3MOB HACICACTBCHHOCTHM H OCHOBHBIX

MeTa0OJIMIECKUX MTyTeH Y BCEX OPraHU3MOB

1.2

OpomonionHast teopusi Y. JlapBuna. [IpeAnochbUikKd — BO3HUKHOBEHHS
JapBUHU3MA. J[BIDKYIME CHJIBI SBOJIONUH BUAOB 10 JlapBuHy (W30BITOYHOE
Pa3MHOXEHHE ITPU OIPAHUYEHHOCTH PECYPCOB, HEOIPEACIIEHHAS U3MEHUUBOCTD,

O60opnba 3a CyIecTBOBaHNE, ECTECTBEHHBINH 0TOOD)

1.3

Cunretnueckast Tteopus osBomonuu (CTD) U OCHOBHBIE €€ TMOJIOKEHUS.

MuxkposBomonus. [Tomynsius Kak equHUIA BUIA U BOJIOLUU

1.4

JBwxkymme cuibl ((hakTOpbl) IBOJIOIUH BHIOB B TMpHUPOJe. MyTallMOHHBIN
MpoLecc U KOMOMHATUBHAs M3MEHYMBOCTD. [lomyIsiiinoHHbIE BOJHBI U Ipeid
reHoB. M3omnsmus u murpanus. EcTecTBeHHBIM 0TOOP — HAIIPABJISIONINNA (haKTOp
sBOJIOLUH. POPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHW3MOB Kak pe3yiabTaT HBOJIONUH. [IpumMepsl
NPUCTIOCOOTICHUN Y OpraHu3MoB. ApoMOP(O36I  WAHOAAATITAIINH.

Bug u  BupmooOpasoBanme. Kpurepuu Buma.  OcHOBHbIE  (QOpPMBI

BI/II[OO6pa3OBaHI/I5II reorpa(bnqecxoe, 9KOJOTUYCCKOEC

1.5

MaKPOBBOHIOL[I/ISI. (I)OpMBI OBOJIIOIINHA: (I)I/IJICTI/I‘{CCKSJI, AUBEPIrCHTHAA,

KOHBCPIreHTHAA, MapajljicJibHasd. H606paTI/IMOCTL 3BOJIFOIIUH

BosuukHOBEHHE 1 Pa3BUTHE )XU3HU HA 3emie

2.1

JloHay4HBIE TIPEACTaBICHUS O 3apOKICHUM KM3HU. HaydHble runoress
BO3HUKHOBEHHUS JKM3HM Ha 3emje: aOHoreHe3 M MaHcrepMmus. XUMHYecKas
ABOJIIOLIMSA. OKCIEPUMEHTAJIbHOE TIOATBEPKICHUE XUMHUYECKOW 3SBOJIIOIMH.
Hauanbnbie sTansl 6uonornveckoit ssomonuu. ['unoreza PHK-mupa. Ilepsoie

KJIICTKHU U UX 3BOJIFOIUA. cDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIIT J)KUBBIX OPraHU3MOB

22

Pa3Butue xu3Hu Ha 3emule mo 3pam U nepuonaMm. Kartapxeil. Apxeiickas u
npoTepo3oiickas 3pel. Ilanmeosoiickas spa u e€ mepuoabl: KeMOpHUUCKHUH,
OPIOBUKCKUW, CWIYPUUCKUN, JEBOHCKUM, KAMEHHOYTOJIbHBIA, MEPMCKUM.
Me3o30lickas 3pa U €€ Nepuoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

Kaiinozoiickass »pa u €€ Tmepuojpl: NaJCOrC€HOBBINM, HEOrC€HOBBIH,
AHTPOIIOT€HOBBIA. XapaKTepUCTHKA KIMMAaTa M TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3Tallbl BOJIIOIMH PACTUTEIBHOTO U )KUBOTHOT'O MUpa. ApoMOp(O3bI
y pacTeHHil U >KUBOTHBIX. [losiBIeHHe, paclBeT U BbIMUpPAHUE T'PYII KHUBBIX

OpraHu3MoOB

23

Cucrema OpraHHU4YC€CKOro Mupa KaK OTPaAKCHUC SBOJIIOLWH. OcCHOBHBIE

CUCTCMATUYCCKHC I'PYIIIIBI OPraHUu3MOB
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DBOJIIOLMS YeJIOBEKA. AHTPOIOJIOTUSl KaK Hayka. Pa3BuTHe mpencTaBiICHH O
MIPOUCXOXACHUN 4YesoBeka. MeTonbl M3ydeHus aHTponoreHesza. CxoacTBa u
pa3nuuus 4eloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0XKEHHE YEIOBEKa.

JBmwxymume cuitel (paxkropsl) anTponiorenesa. HacinencTBeHHass H©3MEHUYMBOCTD U
ecTecTBEeHHBII 0TOOp. OOmecTBeHHBIN 00pa3 KU3HH, M3TOTOBJICHUE OPYIHil

Tpy/a, MBIILJICHUE, PEYb

2.5

OCHOBHBIE CTaAMM U BETBH 3BOJIIOIMM YEJIOBEKA: aBCTPAJIONMMUTEKH, YemoBek
ymenblii, YenoBek mnpsmoxoasimui, YenoBek HeaHAepTalbCckuil, YenoBek
pa3ymHbli. Haxoaku MckomaembIx OCTAHKOB, BPEeMsI CYIIECTBOBAHUS, 00JIacTh

pacnpocTpaHeHus, 00bEM roJIOBHOT'O MO3ra, 00pa3 )KU3HH, OPYAUS

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIIME PAChl: €BPOIICOU THAS (€Bpa3HUICKast),
HErpo-aBCTpajiouHass  (PKBaTOpHaybHAsl),  MOHTOJOMJHAs  (a3UaTCKO-
aMepuKaHckas). UepThl MPUCITOCOOTICHHOCTU TPEACTABUTENCH UYETOBEYECKUX
pac K YCIOBUSM cCylecTBOoBaHUA. EauHCTBO uenoBeueckux pac. Kputuka

pacusma

OpraHu3Mbl 1 OKpyXkarolas cpeaa

3.1

3.2

DKOJIOTUSl KaK HayKa. 3a/lauyd U pasJieNbl SKOJIOTHU. MeTobl SKOJOTHIECKUX
UCCIeIOBaHUM.  DKoylornueckoe  MupoBo33peHue. Cpeapl  OOMTaHUA
OpPTraHU3MOB: BOJIHAs, HA36MHO-BO3/IyIIIHAS, TIOYBCHHAS, BHYTPHOPTaHU3MEHHAsI
Oxonornueckue ¢akropel. Krnaccudukarmus dKomorudeckux  (GaKkTOpOB:

a6I/IOTI/ILIeCKI/Ie, OHMOTHYECKHE U AHTPOIIOI'CHHBIC. HeﬁCTBHC OKOJOTHYCCKHUX

(haKTOpPOB HA OPraHU3MBI

3.3

AbGunotndeckue (QakTopbl: CBET, TEMIEpPaTypa, BIAXHOCTb. DOTONEpHOIN3M.
[lpucnocoOnenuss OpraHu3MoB K JIeHCTBHIO aOMOTHYECKHX  (PAKTOpPOB.

buonornueckue puTMbl

34

buotnyeckue Qaxtopbl. Buabl 6MOTHUECKUX B3aMMOACWUCTBUI: KOHKYPEHLUS,
XMITHUYECTBO, MAapa3uTH3M, MYTyalu3M, KOMMEHCAJINU3M (HaXJIeOHUUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HEWTpanu3M. 3HayeHHe OMOTHYECKUX

BSaHMOHCﬁCTBHﬁ JJBl CyI€eCTBOBAHUA OPIraHU3MOB B ITPUPOJHBIX COO6H.I€CTBaX

3.5

DKOJIOTHYECKHE XapaKTEPHUCTHKU MOITYJIAINH. OCHOBHEBIE IIoKa3aTeJin
MMomyJaauuu: 4YHUCJICHHOCTb, INIOTHOCTb, POXKAACMOCTb, CMCPTHOCTBH, IMPUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH MONYJIALMY U €€ peryisinus

Coo011ecTBa ¥ DKOJIOTUYECKUE CUCTEMBI




4.1

CoobmectBo opranu3MoB — OwuoreHo3. CTpyKTypbl OHMOIIEHO3a: BHUIOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-momuHaHThl. CBs3H B

OHOIIeHO3€E

4.2

DKonorudyecknue cuctembl (9Kocuctembl). [lonstue 00 »skocucreme U
ouoreonenoze. DyHKIMOHATIbHBIE KOMIIOHEHTHI SKOCHCTEMBI: IMPOIYILEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemecTB M TIOTOK SHEPruu B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCUCTEMBI. [IuIieBblie nenu u
ceth. OCHOBHBIE TIOKa3aTelIM H3KOCUCTEMbI: OuoMmacca, MPOIYKLUS.
DKoJIorH4YecKre MUpaMHJIbl: MPOAYKIMH, YUCICHHOCTH, OuoMacchl. CBoOHCTBa

OKOCHCTCM: YCTOI‘/‘I‘II/IBOCTB, caMoperyisinus, pa3BuTHUC. CYKHCCCI/IH

4.3

[IpupoanHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOT'O WJIU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOT€HHBIE SKOCUCTEMBI. ATpPOIKOCHUCTEMBL. YpO0o3KOCHUCTEMBI.
buonormueckoe u X03HCTBEHHOE 3HAUCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasne kak QakTop ycroumBocTH 3KocucTeM. CoxXpaHECHHE

OHMOJIOrMYeCcKOoro pazHooopasus Ha 3emiie

4.4

VYuenne B.M. Bepnanckoro o Ouocdepe. ['panurpi, coctaB M CTpyKTypa
o6uocdepsl. XKusoe BemecTBo U ero GyHkuH. OcoOeHHOCTH OHOChEpHl Kak
rino0anbHOM 3KocUcTeMbl. JIMHAMHUYeCKOe paBHOBECHE M OOpaTHasl CBs3b B
o6uocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKHE LMKIbI 3JIEMEHTOB

(yrmepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onochepe 3emin. AHTPOINOTeHHBIE U3MEHEHUsT B Ouocdepe.
['mo6anbpHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa pPAalLMOHAJIBHOTO YIOPABICHUS MPUPOAHBIMU pecypcaMu U HX

UCIoJIb30BaHue. JloCTHKeHUsI OMOJIOTHH U OXpaHa MPUPOAbI
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