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eanb 1 3apa4un

* peanu3alys OCHOBHBIX 00111€00pa30BaTeNIbHBIX TPOrpaMM M0 Y4eOHbIM
IpeAMETaM €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, B TOM YHCIIE B paMKaxX
BHEYPOUYHOU J1€ATENbHOCTH 00y4YarOIINXCS;

* pa3paboTKa U pearn3alsi pa3HOYPOBHEBBIX TOTIOTHUTEILHBIX
00111e00pa30BaTeNbHBIX TPOrPAMM €CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, a
TaKX€ UHBIX MPOrpaMM, B TOM YUCJIE B KAHUKYJISIPHBIN NIEPUO;

* BOBJICUCHHUE yUAITUXCS U MTEJATOTHIECKUX PAOOTHUKOB B IPOCKTHYIO
NESITENBHOCTD;

* OpraHu3aius BHEy4eOHOM NesTeIbHOCTH B KAHUKYJISIPHBINA TIEPUOI,
pa3paboTKa M peaau3aliusi COOTBETCTBYIOIIUX 00pa30BaTEIbHBIX IPOrpPaMM, B
TOM YHUCJIE JIJIS JIarepeil, OpraHn30BaHHBIX 00Pa30BATEIbHBIMUA OPTaHU3AMSIMU
B KQHUKYJIAPHBIN MEPUOJ;

* MOBBIIIICHUE TPO(PECCHOHATEHOTO MAaCcTEePCTBA IMEJArOTHYECKUX PaOOTHUKOB
LIEHTPA, PEaIN3yIOINX OCHOBHBIE U JOTIOJHUTEIIbHBIE 00111e00pa3oBaTEIbHbIC
nporpammbl. Co3nanue 1eHTpa « Touka pocTay mpeanoaaracT pa3BUTHE

oOpazoBaTenbHOM HHPPACTPYKTYPHI 0011I€00pa30BaTEILHON OpraHu3aluu, B

TOM YHCIIE OCHAIIIEHHE 00111e00pa30BaTeIbHON OpraHU3alluN:

* 00opyIO0BaHKMEM, CPEACTBAMU OOYUCHHUS U BOCITUTAHUS I U3YUYEHUS (B TOM
YHCJIe SKCIEPUMEHTAIILHOT0) IPEIMETOB, KYPCOB, TUCHIHUILINH (MOTyJICH)
€CTECTBEHHO-HAYYHOW HAMPABICHHOCTHU MIPU pEeATM3alMi OCHOBHBIX

00111600pa30BaTEIHbHBIX MPOrPaMM U JIOMOJIHUTEIBHBIX 00111€00pa30BaTEIIbHBIX

MporpaMm, B TOM YKCJIC JIJIsl PACIIUPEHUS COAEPKaHUsl YUCOHBIX MTPEIMETOB

«Duzukay, «Xumusa», «bnoaorus»;

* 00opyIOBaHKEM, CPEACTBAMHU OOYUCHHS U BOCTTUTAHUS JIJIsl peasin3aliiu
MPOTPaMM JIOMOJTHUTEILHOTO 00pa30BaHUS €CTECTBEHHO-HAYYHOM

HaIIPaBJICHHOCTEM;

* KOMITBIOTEPHBIM U UHBIM 000PYI0BAHUEM.

KoHnnenimst coBpeMeHHOT0 00pa3oBaHus MOIPa3yMEBAET, YTO B y4EOHOM

AKCIIEPUMEHTE BEAYIIYIO POJIb JIOJKEH 3aHATh CAMOCTOSATEIIbHBIN

MCCIIEIOBATENbCKUN YUEHUUECKUI SKCTIepuMEeHT. COBpEMEHHbBIE

AKCIIEPUMEHTAJIbHBIC UCCIICIOBAHMS TI0 OMOJIOTUH YK€ TPYIHO MPEJCTaBUThL 0€3

UCIIOJIb30BaHUs HE TOJIBKO aHAJIOTOBBIX, HO ¥ IIU(POBBIX U3MEPUTETBHBIX

npubopoB. B ®enepanbHOM rocy1apcTBEHHOM 00pa30BaTEILHOM CTaHIAPTE

(®I'OC) mponucano, YTO OAHUM U3 YHUBEPCATHHBIX YUCOHBIX ACHCTBUH,

pUoOpETaeMbIX YUATUMHUCS JIOJHKHO CTaTh YMEHUE KIIPOBEICHUS OIBITOB,



MIPOCTBIX IKCIIEPUMEHTAIBHBIX HCCIIEAOBAHUM, IPSIMbBIX U KOCBEHHBIX
U3MEPEHMM C UCIIOJIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX
npuOOpoB». YUeOHBIN SKCIIEPUMEHT 10 OUOJIOTHH, IPOBOAUMBII HaA
TPaJIULIMOHHOM 000pYJ0BaHUM, O€3 MpUMEHEHUs HU(POBBIX J1TabopaTOpuil, HE
MOKET MO3BOJIUTH B MOJHOM MEpe PELINTh BCE 3aJa4l B COBPEMEHHOM ILIKOJIE.
DTO CBSI3aHO C PSIIOM MPUYMH:

* TPaJIMLINOHHOE IIKOJIbHOE 000PYI0BAaHUE M3-3a OTPAHUUEHUS TEXHUUECKUX
BO3MOKHOCTEH HE MO3BOJIIET IPOBOJIUTH MHOTHE KOJINYECTBEHHbBIE

HCCIIEIOBaHUS;

* JUINTEIBHOCTD NPOBEICHUS ONOJIOTUYECKUX UCCIIEJOBAaHUN HE BCEra

* COIIACYETCs C JJIUTEIbHOCTBIO YUEOHBIX 3aHATH;

* BO3MOKHOCTb ITPOBE/ICHHSI MHOTUX MCCIIEJOBAaHUI OTPaHUYHNBACTCS
TpeOOBaHUAMU TEXHUKH Oe3omacHocT U ap. Ludposas nadoparopus
MOJIHOCTBIO MEHSIET METOJUKY U COJIEpKaHUE SKCIIEPUMEHTAIBHON

JESITeIbHOCTU U pPEIIaeT BhllIenepedrcieHHble pooaemsl. [Ilupokuii ciextp

JATYUKOB MO3BOJISIIOT YYATUMCS 3HAKOMUTBCS C IIapaMeTpaMu

OMOJIOIrMYECKOr0 SKCIIEPUMEHTA HE TOJIBKO Ha KAU€CTBEHHOM, HO U Ha

KoJIMYecTBEHHOM ypoBHe. L{udposas nabopaTopus mo3BOJISET BECTU

JUIMTEJIbHBIN SKCIIEPUMEHT JaX€e B OTCYTCTBHM SKCIIEPUMEHTATOPA, a 4aCTOTa

UX U3MEPEHUI HEMO/IBIACTHA YEJIOBEYECKOMY BOCIIPUATHIO. B miporiecce

(opMUpPOBaHUS SKCIIEPUMEHTAIBHBIX YMEHUN YUECHUK 00ydaeTcs MpeICTaBIsATh

uHpopMaIuio 06 nccae0BaHNM B YETHIPEX BUJIAX:

* B BepOaJbHOM: ONTUCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIEIb
AKCIIEpUMEHTA, ((UKCUPOBATH BHUMAHUE HA U3MEPSEMBIX BEJIMUMHAX,

TEPMHUHOJIOTUH;

* B TAOJIMYHOM: 3aIOJIHATH TAOIMIIBI TaHHBIX, JIEKAIIUX B OCHOBE IOCTPOEHUS
rpauKoB (IIpHU 3TOM Yy yYallIMXCsl BOZHUKAET MEPBUYHOE NPEJICTABICHUE O
MaciTabax BeTUYMH);

* B IpaMuecKOM: CTPOUTH I'paUKU MO TAOJIUYHBIM JIaHHBIM, YTO JaET
BO3MOKHOCTb I€PEX0/1a K BBIIBUKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTHU
MEXAy BeTMYMHaMU (MpU 3TOM YUUTENb MOKA3bIBAET MPEUMYIIECTBO B
BHU3yaJIN3allMi 3aBUCUMOCTENW MEXKy BEIMYMHAMU, HATJIATHOCTh U
MHOT'OMEPHOCTb); B BUAE MATEMAaTUUYECKUX YPABHEHUI: JaBaTh
MaTEMaTUYECKOE ONTMCAHUE B3aMMOCBS3M BEJINYMH, MATEMATHYECKOE
000011IEHHE.



* popMUpOBaHUE UCCIETOBATEIBCKUX YMEHUHN YUAIIUXCS, KOTOPBIE
BBIPAXKAIOTCS B CIICAYIOMINX ICHCTBUAX:
1. onpenenenue npoodIEMBbI;
. TIOCTAHOBKA MCCIIEIOBATEIILCKOM 3a/1a4ur
. TJITAHUPOBAHKE PEIICHUS 33]1a9H;
. TIOCTPOCHHE MOJICIIEH;
. BBIIBIDKCHUE THTIOTES;
. OKCIIEpUMEHTAIbHAs TPOBEPKa TUTIOTES;

~N o 0ok wDN

. dHaJIM3 JaHHBIX OKCIICPUMCHTOB HUJIN H&6J’IIOI[CHHI>1;

oo

. (hopmynpoBaHuEe BHIBOJIOB.

B ocHOBy o00pa3oBaTenbHONM MPOrpaMMbl 3aJ0KEHO MPUMEHEHUE

uudpoBeIx gadoparopuil. TeMaTnka NpeioKeHHBIX IKCIEPUMEHTOB,

KOJINYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYPE MPUMEPHOI

00pa3oBaTeNbHOI MPOrpaMMel 1o OMOJIOTHH, cojiep ka0 DenepanbHOro

rocyaapcTBeHHOro oopasosatenbHoro crangapra (PI'OC) ocHoBHOTO 001IETO
o0pa3oBaHMs.

Ha 6a3e uentpa «Touka pocTa» obecrieunBaeTcCst peau3alius

00pa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHO-HAYUYHON U TEXHOJIOTUYECKON

HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSAMU

3aKOHOJIaTEILCTBA B cpepe 00pa3oBaHMsI U C YIETOM PEKOMEH AU

®denepanpHOTO oneparopa yueobnoro npenmera «buonorus». ObpazoBarenbHas
porpamMmma no3BOJISIET HHTETPUPOBATh peaTu3yeMbIe 31€Ch MOIX0/IbI,

CTPYKTYpY U COAEpKaHUE MIPU OpraHu3aiuu 00yuenus ouosoruu B 5—11

KJIacCax, BHICTPOCHHOM Ha 0a3e J11000r0 U3 TOCTYMHBIX Y4eOHO-METOANYECKUX

komriekcoB (YMK).Ucnionb3zoBanue o6opyaoBanus 1eHTpa « Touka pocTay

npu peann3aunn nanHoi Ol mo3BossieT co3aaTh yCIOBHS:

* JIJIs1 pACIIMPEHUS COJIEPAKAHUS ITKOJIBLHOTO OMOJIOTMYECKOr0o 00pa30BaHMUS;

* JI7Is1 TIOBBIIIIEHUS TTIO3HABATEILHON aKTUBHOCTH O0YYaIOIINXCS B €CTECTBEHHO-
Hay4HOU 00JacTH;

* JI7Is1 Pa3BUTHS TUYHOCTU PEOCHKA B MIpoiiecce 00yUueHus: OMOJIOTHH, €T0
CIIOCOOHOCTEH, (HOPMUPOBAHMS U yIOBIETBOPEHUS COIMATBEHO 3HAUUMBIX
UHTEPECOB U MOTPEOHOCTEH;

* 17151 pabOTHI C OTAPEHHBIMU IKOJLHUKAMU, OPTAaHU3AIUN X PA3BUTHUS B
Pa3IMYHBIX 00J1aCTIX 00pa30BaTENBHOM, TBOPUECKOM AesTeNbHOCTH. [Ipumensis
1 poBkIe TabopaTopun HA ypoKax OMOJIOTUH, yYaIAecs CMOTYT BBITIOJIHUTD
MHOECTBO JJA0OPATOPHBIX padOT U AIKCIIEPUMEHTOB IO MPOTPAMME OCHOBHOM



IIKOJIBI.
buosorus pacrenuii: JIpixanue auctoeB. Jpixanne kopHeu. [lornomenne
BOJIbI KOpHSIMU pacTeHuil. KopHeBoe napiienue. Mcnapenre BoIbl pACTCHUSIMM.
®dotocunTes. [Ipixanue ceMsiH. Y cI0BUs MpopacTaHus ceMsiH. TemnontoonBbie
Y XOJIOAOCTOMKUE PACTEHUS.
3oos0rus: M3yyeHre oIHOKJIETOUHBIX )KUBOTHBIX. I3yueHUE BHEIIHETO CTPOCHHUS
JIOKJIEBOT0 YEPBsi, HAOJIO/IEHHE 32 €T0 MEePEIBUKEHUEM U
peaKkuusMH Ha BHEITHUE pa3apakeHus1. Mi3yueHne cTpoeHuss MOJUTFOCKOB 110
BJIQXXHBIM Ipenaparam. M3yuenre MHOrooopasusi 4WieHUCTOHOTUX 110
KoJuteKIusM. M3ydenne crpoenus peid 1o BIaXHBIM npenapaTtam. M3yuenue
cTpoeHus ntull. 3ydeHue cTpoeHus: MIECKOMUTAIONIUX O BIAKHBIM
npenapartaM. BoiHbie )kuBOTHBIE. TEMIOKPOBHBIE U XOJIOJHOKPOBHbIEC
KUBOTHBIC
YenoBek u ero 310poBbe: M3yuenne kpoBoobpamenus. Peakius CCC Ha
JNO3WPOBAHHYIO HArPY3Ky. 3aBUCUMOCTb MEXKAY Harpy3Kou U ypOBHEM
AHEpreTuyeckoro oomMeHa. I'a3000MeH B JIETKUX. MeXaHU3M JIETOYHOTO
neixanus. Peakius JIC Ha pusnueckyro Harpy3ky. JKuzHeHHas EMKOCTh
nerkux. BeienurenbHasi, AbIxaTeabHas U TEPMOPETYIATOpHAS (PYHKIIUS KOXKHU.
JleticTBue hepMEHTOB Ha CyOCTpat Ha mpuMepe Karanassl. [Ipucrnoco6ieHHOCTh
OpraHU3MOB K cpeJie OOUTaHUS.
OO6mas 6mosnorus: JleiictBue pepMeHTOB Ha CyOCTpaT Ha IpUMEpe
karanasbl. Pasnoxxenne H202. Bousinue pH cpensl Ha akTUBHOCTH (hepPMEHTOB.
daxkTopsl, BIUSIONUE HA CKOPOCTH Mporiecca porocunTesa. M3yueHue KIeTok u
TKaHEW PacTEHUW U )KUBOTHBIX HAa TOTOBBIX MUKpPOMpENnaparax U UX ONUCaHUE.
BrisiBiieHrE U3MEHYMBOCTH Y OpraHU3MOB. BhisBiieHHe MpucnocoOaeHul y
OpraHU3MOB K cpejie 0OuTaHus (Ha KOHKPETHBIX MTpUMeEpax).
B o6pazoBarensHoit mporpamme 10-11 kmaccoB nmpeacTaBiaeHbI CASAYIONINE
pasnienbl:

1. Knetka

2. Pa3MHOXKEHME U pa3BUTHE OPTaHU3MOB

3. OCHOBBI T€HETUKH U CEJICKITNH

4. Bun

5. DKOCHCTEMBI
buonornyeckoe HaOMIOEHNE 1 SKCIIEPUMEHT IPOBOAATCS B (hopme
J1a00pAaTOPHBIX PadOT U JIEMOHCTpaUi. J[eMOHCTpallMOHHBINA SKCIIEPUMEHT
MPOBOJMUTCS B CJICAYIOIIMX CIIy4asx: a) UMEIoIeecs] B HUTMUYUU KOJTUYECTBO



MpUOOPOB U IMTU(POBBIX JATYNKOB HE TIO3BOJISIET OPTaHU30BATh
WHIMBHUAYAJbHYIO, TAPHYIO WU TPYIIIOBYIO JIAOOPATOPHYIO padoTy; 0)
AKCIIEPUMEHT UMEET HEOOIBIITYIO MTPOIODKATEITLHOCTD M CJIOKHOCTh M BXOJIHT B
CTPYKTYPY ypoOKa.

Oco0eHHOCTH coepKaHUsI CTPYKTYPHBIX KOMIIOHEHTOB padoyei
NporpaMMsbl o 0HOJIOTMH B 5—9 Kj1accax ¢ HCIOJIb30BaHUEM
o0opynoBanus nenrpa «Touka pocTa»

Ilnanupyemble pe3yabTaThl 00yueHus mo Kypcey «buosiorusi. 5—9 kiacey.
[IpeameTHbIE pE3yNbTATHI:

1) bopMupoBaHUE IICHHOCTHOTO OTHOIIEHHSI K )KUBOM IPUPOJIE, K
COOCTBEHHOMY OpPTraHHU3MYy; IOHKUMAHHUE POJIU OUOJIOTUU B POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA;

2) yMEHUE MIPUMEHSTh CUCTEMY OMOJIOTUYECKUX 3HAHUW: PACKPHIBAThH
CYILIHOCTb KHBOT'0, Ha3bIBATh OTJINYMS )KUBOTO OT HEXKUBOTO, IIEPEUUCIISTh
OCHOBHBIE 3aKOHOMEPHOCTH OpPraHu3alnu, GYHKIIMOHUPOBAHUS OOBEKTOB,
SBJICHHM, IPOLIECCOB KUBOW MPUPObI, SBOTIOLUOHHOTO Pa3BUTHUS

OPraHUYECKOTO MUPA B €70 €IMHCTBE C HEXUBOW ITPUPOION;
c(hOpMHUPOBAHHOCTh MPECTABIECHUN O COBPEMEHHOW TEOPUHU 3BOJIIOLIUU U
OCHOBHBIX CBUJETEJIBCTBAX 3BOIIOLUY;

3) BnajieHHe OCHOBaMU MOHSATHIHOTO ariapara U Hay9HOTO S3bIKa
OMOJIOTMH: NCTIOJB30BAaHUE U3YUYEHHBIX TEPMUHOB, IIOHATUHN, TEOPUIA, 3aKOHOB U
3aKOHOMEPHOCTEH JIsl 0ObSICHEHUS HAOJI01aeMbIX OMOJIOTHYECKUX OOBEKTOB,
SABJIEHUU U MTPOLIECCOB;

4) MOHUMaHHE CIIOCOOOB MOTY4YCHHUsI ONOJIOTUICCKUX 3HAHU; HAINIHE
OMbITA UCIIOJIb30BAHUS METO/I0B OMOJIOTHH C LEJBIO0 U3YUYEHUS KUBBIX

00BEKTOB, OMOJIOTMYECKUX SBJICHUM U MPOIICCCOB: HAOIIOACHNE, OTTMCaHUE,
IPOBEJCHUE HECIOKHBIX OMOJIOTUYECKUX OIBITOB U SKCIIEPUMEHTOB, B TOM
YHCJIE C UCTIOJIb30BAHMEM aHAJIOTOBBIX U HU(POBBIX TPUOOPOB U
UHCTPYMEHTOB;

5) yMeH#He XapaKTepru30BaTh OCHOBHBIC TPYIIIIBI OPTaHU3MOB B CUCTEME
OpPraHUYECKOTO MHpa (B TOM YHCIIE BUPYCHI, OAKTEpUH, pACTEHHUS, TPUOBI,
KUBOTHBIE): CTPOEHUE, IPOLECCHI KUZHEEATEIbHOCTH, UX IPOUCXOKICHUE,
3HAYEHHE B MPUPOJIE U )KU3HU YEJIOBEKa;



6) yMeHHEe OOBSICHATH TIOJIOKECHHE YEJI0BEKA B CHCTEME OPraHHYECKOTO
MUpa, €T0 MPOUCXOKIACHUE, CXOACTBA M OTIMYUS YEJIOBEKA OT )KUBOTHBIX,
XapaKTEepU30BaTh CTPOCHUE U TPOIIECCHI )KU3HEACATEIBHOCTA OpraHu3Ma
YeJI0BEKa, €ro MPUCIOCOOICHHOCTD K Pa3IMYHbBIM 3KOJIOTHUYECKUM (PaKkTopam;

7) yMEHHE OIUCHIBATH KIIETKH, TKAHU, OPTaHbl, CHCTEMbI OPI'aHOB U
XapaKkTepU30BaTh BaXKHEUIITNE OMOJIOTUYECKUE TPOIIECCH B OPTaHU3Max
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

8) chopMHUPOBAHHOCTH MPEICTABICHHUI O B3AUMOCBSI3H HACIICIOBAHHS
MOTOMCTBOM MPU3HAKOB OT POJUTENBCKUX (POPM C OpraHU3AIMEN KIETKH,

HAJIMYMEM B HEM XpOMOCOM KaK HOCUTENEH HaclleCTBeHHON nHpopmamnmu, 06
OCHOBHBIX 3aKOHOMEPHOCTSIX HACJICOBAHUS MTPU3HAKOB;

9) chopMUPOBAHHOCTH MIPEICTABICHHUI 00 OCHOBHBIX (DaKTOpax
OKpY>KaIOIIEH CpeJibl, UX POJIU B )KU3HENEATEIBHOCTH U SBOJIOINU
OpPraHMU3MOB; MIPEACTaBIECHUE 00 AaHTPOIIOT€HHOM (paKTOpE;

10) chopMHUpPOBAHHOCTH MTPEJICTABICHHI 00 SKOCUCTEMaX M 3HAYCHUHU
O01opa3zHo0Opa3us; 0 r0OATBHBIX 3KOJOTHYECKUX MPoOIeMax, CTOSIIUX Iepes
YeJIOBEYECTBOM U CIIOCO0aX UX MPEOI0JICHNUS;

11) ymenwue pemarh yuyeOHbIC 331291 OMOJIOTHYECKOTO COJCPKAHNUS, B TOM
YHCJIE BBIABIISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3H, POBOJIUTH PACUETHI, ACNIaTh
BBIBOJIbl HA OCHOBAHMH TTOJTYYEHHBIX PE3YJIbTATOB;

12) ymeHwue co31aBaTh U IPUMEHSITH CIIOBECHBIC U rpaduyecKre MoIen
11 OOBSCHEHUS] CTPOCHHMSI )KUBBIX CUCTEM, SIBIICHUH U MPOIIECCOB KUBON

IPUPO/IBI,

13) noHMMaHue BKJIa1a POCCUHUCKUX M 3aPYOCIKHBIX YUEHBIX B PA3BUTHE
OMOJIOTUYECKHUX HAYK;

14) BnaseHre HaBbIKAaMH PabOTHI ¢ HHPOpMAaIel OHOJIOTHYECKOTO
coJiepKaHusl, MPEJCTaBICHHON B pa3Hoil popme (B BUJE TEKCTA, TAOJIUYHBIX
JTAHHBIX, CXeM, Tpa(uKOB, TUarpaMMm, MOJIeJIeH, N300paKeHN ), KpUTUIECKOTO
aHayM3a HH(OPMALIMU U OLIEHKU €€ JOCTOBEPHOCTH;

15) ymeH#ue m1aHnpoBaTh MO/ PYKOBOJICTBOM HACTaBHUKA U MPOBOMTH
y4eOHO€ HCCIIeIOBAHKE WIIA ITPOEKTHYIO pabOTy B 00J1aCTH OUOJIOTHH; C YIETOM
HaMEYEHHOU 1eJu GOopMyIHUpOBaTh POOIEMy, THITIOTE3Y, CTABUTh 3aa4H,

BBIOMPATH aJICKBATHBIE METO/IBI JIJISl KX pelieHus1, hOPMYITUPOBATH BHIBOIBI;
MyOIMYHO MPEACTABIATH MOTYyYSHHBIC PE3YIIbTATHI;

16) ymeHre HHTErpUPOBaTh OMOJOTMUSCKUE 3HAHUS CO 3HAHUAMU JPYTUX

y4€OHBIX NMPEAMETOB;



17) copMHpPOBaHHOCTH OCHOB SKOJIOTHYECKON IPAMOTHOCTH: OCO3HAHUE
HEOOXOAMMOCTH JIEUCTBUI IO COXPAaHEHHUIO OMOpPa3HOOOpa3us U OXpaHe
IPUPOJIHBIX IKOCUCTEM, COXPAHEHUIO U YKPEILJICHHUIO 370POBbsI UEIOBEKA,
yYMEHHE BBIOMPATH IIEJIEBbIE YCTAHOBKU B CBOMX JCHCTBUSAX M MOCTYIIKAX MO
OTHOLIEHUIO K KUBOU MPUPOJIE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIHNX
18) ymeHue ncnonbp30BaTh MPUOOPETECHHBIC 3HAHHS M HABBIKH JIJIS
3JI0pOBOro 00pa3a )KU3HH, COATAHCUPOBAHHOTO MUTAHUS U PU3UYECKOIM
AKTUBHOCTH; HETIPUATHE BPEIHBIX IPUBBIYEK U 3aBUCUMOCTEN; YMEHUE
IPOTUBOICHCTBOBATh JDKEHAYUYHBIM MaHUIYJISILIUSAM B 00JIACTH 3/10POBbS;
19) oBnazeHue npueMaMu OKa3aHHS TIEPBOM MOMOIIY YETIOBEKY,
BBIpAIIMBaHUs KYJIbTYPHBIX PACTEHUH U yXOJa 3a JOMAITHUMH )KUBOTHBIMHU.

ILnanupyemble pe3yabTaThbl 00yueHus mo kypey «buosorus. 10—11 kaace»
OcBoenue yueOHoro npeamera «bronorus» Ha ypoBHE CpeIHETO 00IIEro
o0pa3oBaHUsl JOJKHO 00€CTIeUnBATh JOCTUXKEHUE CIIEIYIONTUX TPEIMETHBIX,
METaNpeIMETHBIX U TUYHOCTHBIX 00Pa30BATEIbHBIX PE3YIHTATOB.
IIpeameTHbIe pe3yJIbTATHI

[IpenmeTtHbie pe3ynbTaThl 00yUeHUS] OUOJIOTUM JOJKHBI 00€CTIeUYnBATD:

* (hoopMUpOBaHUE IIEHHOCTHOTO OTHOIIEHUS K )KUBOU MPUPOJIEC, K COOCTBEHHOMY
OpraHu3My; MMOHUMAHUE POJIU OMOJIOTUU B POPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA;

* YMEHHUE MTPUMEHSATH CUCTEMY OMOJIOTMUECKUX 3HAHUI: PACKPBIBAThH CYIITHOCTh
KUBOT0, HA3bIBATh OTINYUS )KUBOTO OT HEKUBOTO, IEPEUUCISATH OCHOBHBIE

3aKOHOMEPHOCTH OpraHu3aiuu, GyHKIMOHUPOBAHUS OOHEKTOB, SBJICHUH,

MPOIIECCOB KUBOW IPUPO/IBI, SBOJIOIIMOHHOTO Pa3BUTHUSI OPTaHUUECKOTO MUpPa B

€ro €IMHCTBE C HEXKUBOU MPUPOION;

* c(pOpMUPOBAHHOCTH MPEACTABICHUI O COBPEMEHHON TEOPUH DBOJIIOINH U
OCHOBHBIX CBUJETEIBCTBAX IBOJIIOIUY;

* BJIaJICHUE OCHOBAMHU MOHATUIHOTO anmnapaTa U HAy4yHOTO sI3bIKa OMOJIOTHU:
WCTIOJIb30BaHNE U3YUYCHHBIX TEPMUHOB, MIOHSTHH, TEOPUA, 3aKOHOB U

3aKOHOMEPHOCTEH I 00bsICHEHUS HA0JII0TaeMbIX OMOJIOTMYECKUX OOBEKTOB,

SIBJICHUW U TIPOLIECCOB;

* IOHUMAHKE CTIOCOOOB MOTYYEHUST OMOJIOTUYECKUX 3HAHUI; HATMYUE OTIBITA
WCIIOJIH30BAHUS METOJ0B OMOJIOTHH C IEJIbI0 H3YUCHHUSI )KUBBIX OOBEKTOB,
OMOJIOTUYECKUX SIBJICHUH U TTPOIIECCOB: HAOMIOACHUE, ONTUCAHUE, IIPOBEICHUE



HECJIOKHBIX OMOJIOTMYECKUX OIMBITOB U SKCIIEPUMEHTOB, B TOM YHCIIC C

UCIOJIb30BAaHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB U HUHCTPYMEHTOB;

* YMEHHUE XapaKTEPU30BaTh OCHOBHBIE TPYIIIbI OPTaHU3MOB B CUCTEME
OpraHU4ecKoro Mupa (B TOM 4HCII€ BUPYChI, OaKT€PUU, paCTEHUs, TPUOHI,
KUBOTHBIE): CTPOEHUE, MPOIIECCHI KUZHEAEATEILHOCTH, UX TPOUCXOXK]ICHUE,
3HAYCHHE B MMPUPO/JIC U )KU3HU YCIIOBEKA;

* yMEHHE O0BACHATH MOJOKEHUE YEIOBEKa B CHCTEME OPIraHUYECKOTO MUPA,
€ro MPOUCXO0XKJIEHHUE, CXOJICTBA U OTJIMYUS YeJIOBEKA OT KUBOTHBIX,

XapaKTepU30BaTh CTPOCHUE U TIPOIIECCHI )KU3HEACATEIBHOCTA OpraHu3Ma

YeJI0BEKa, €ro MPUCIOCOOICHHOCTD K Pa3IMYHbBIM 3KOJIOTMUYECKUM (PaKkTopam;

* YMEHHUE UCIO0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U HABBIKH JIJIS1 37[0POBOTO
o0Opa3a *u3HH, cOATaHCUPOBAHHOTO MUTAHUS U (PU3NIECKON aKTUBHOCTH;

HETPUSATHE BPESIHBIX IPUBBIUCK U 3aBUCUMOCTEH; YMEHHE IPOTUBOICHCTBOBATh

JHKEHAYYHBIM MaHUTYJIAIMAM B 00JIaCTH 3/I0POBbS;

* YMEHUE OIMHMCHIBATH KJIETKH, TKAHHU, OPTaHbl, CACTEMbI OPTaHOB U
XapaKTepU30BaTh BAXKHEHIIINE OMOJIOTMYECKHE MTPOIIECChl B OPraHU3Max
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

* c(hopMHPOBAHHOCTH MPEACTABICHHUHN O B3aUMOCBSI3H HACIIETOBAHHS
MMOTOMCTBOM IIPU3HAKOB OT POJAUTEIBLCKUX (DOPM C OpraHU3AIMEH KIICTKH,
HAJIMYHUEM B HEH XpOMOCOM KaK HOCUTEJEeH HAaclleICTBEHHON HH(popMaIuu, 00
OCHOBHBIX 3aKOHOMEPHOCTSIX HACJICIOBAHUS MPU3HAKOB;

* cpOpMUPOBAHHOCTH MPEACTABICHHUI 00 OCHOBHBIX (haKTOPaX OKpyKaromen
Cpellbl, X POJHU B )KU3HEEATEILHOCTH U SBOJIOIMN OPTaHU3MOB;

Ipe/icTaBlieHne 00 aHTPONIOTEHHOM (PaKTOpE;

* chopMHPOBAHHOCTH MPEACTABICHUI 00 IKOCHCTEMAaX U 3HAYCHUN
O61opazHo00pasus; 0 TI00ATBHBIX YKOJIOTHYECKUX MPoOIeMax, CTOSIINX TIepe
YeJIOBEUECTBOM U CIIOCO0AX MX MPEOI0JICHHUS;

* YMEHHE peliaTh yuyeOHble 3a1a9u ONOIOTUYECKOTO COACPKAHMS, B TOM YHCIIE
BBISIBJISATH TPUYMHHO-CJICACTBEHHBIC CBS3H, TPOBOIUTH PACUCTHI, IeJIaTh

BBIBOJIBI HA OCHOBAHUH TIOJTyYEHHBIX PE3YyIbTATOB;

* YMEHHUE CO3/aBaTh M IPUMEHSATH CIIOBECHBIE M TpapUIECCKUE MOJIEITH JIs
O0OBSCHEHHSI CTPOCHHUSI JKUBBIX CUCTEM, SIBJICHUH U MTPOIIECCOB KUBOM MPUPOJIBL;
* IOHMMAaHHE BKJIa/1a POCCHMCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE

OMOJIOTUYECKHUX HAYK;

* BJIaJICHUE HaBbIKaMU pabOThI ¢ HHPOpMaIMel OMOJOTUYECKOTO COIepKaHMUS,
npeACTaBIEHHON B pa3Hoi (popMe (B BUJIE TEKCTA, TAOJIMYHBIX JAHHBIX, CXEM,



rpaduKoB, AMarpaMm, MOJENEH, U300paKeHUH ), KPUTHUYECKOTO aHAIN3a

uH(OPMAIUHU U OLIEHKH €€ JIOCTOBEPHOCTH;

* YMEHHUE TUTaHUPOBATH MOJT PYKOBOJICTBOM HaCTaBHUKA U IPOBOJUTH YUEOHOE
UCCJIeIOBAHUE WU MIPOEKTHYIO padoTy B 00J1aCTH OMOJIOTUH; C yUETOM

HaMEUeHHOU 1enn (popMyIupoBaTh IpoOIEeMy, THIIOTE3Y, CTABUThH 3a/1a4H,

BBIOMPATH aJICKBATHBIC METOJIBI JIJISl MIX pelieHus, (GOPMYIUPOBATH BHIBOIBI;

nyOJIUYHO MPEACTABISTH MOTYyYEHHBIE Pe3YyIbTaThl;

* YMEHHE UHTErPUPOBATh OUOJIOTHYECKUE 3HAHUS CO 3HAHUSIMU APYTUX
y4eOHBIX NMPEIMETOB;

* cpOPMHUPOBAHHOCTH OCHOB AKOJIOTHIECKON TPaMOTHOCTH: OCO3HAHUE
HE00XOAMMOCTH ACHCTBUI MO COXpPAaHEHUIO OMOpa3HO00pa3usl U OXpaHe

MIPUPOJIHBIX IKOCUCTEM, COXPAHEHUIO U YKPEIJICHUIO 3JJ0POBbS YEJIOBEKA; YMEHHUE

BBIOMPATH 11E€JIEBbIC YCTAHOBKHU B CBOMX JICHCTBUSX U MOCTYIIKAaX MO OTHOIICHUIO K

KUBOU MIPUPOJIE, CBOEMY 3/I0POBBIO U 3JJ0POBBIO OKPYKAIOIIUX.

MeTtanpeaMeTHbIe Pe3yJIbTATHI

YHUBepcalIbHbBIE TO3HABATEIBHBIE IEMCTBUS ba30BbI€ JTOTMUYECKUE NECHCTBUS:

* BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKN OMOJIOTMYECKUX
00BEKTOB (SIBIICHUN );

* YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMHA OHOTOTMUYECKUX
00BEKTOB, OCHOBAHUS JIJIsl 0000IIIEHUS U CPABHEHUSI, KPUTEPUU MPOBOAUMOTO
aHaImn3a;

* ¢ y4€TOM MPE/JI0KEHHON OMOJIOTHYECKON 3a1a4d BBISBIISTH 3aKOHOMEPHOCTH
U TIPOTUBOPEUUS B paCCMaTPUBAEMbIX (paKTax v HAOIIOICHUAX; TIPeAJIaraTh
KPUTEPUH JIJIs BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUUH;

* BBISIBJIATH JeDUITUTHI UHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JIJIsI PEIICHUS
ITOCTABJICHHOM 3aJ1a4H;

* BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIC CBSI3M MIPU U3YYCHUH OMOJIOTHUYECKHUX
SIBJIEHUN U MPOLIECCOB; J€JaTh BHIBOJBI C HCIIOJI30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUECHHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH,

bopMyIUpPOBATH TUTIOTE3BI O B3AUMOCBSI3SIX;

* CaMOCTOSITEILHO BRIOUPATH CIIOCOO pellieHus ydeOHOM OUOI0TUUeCKOoM 3a1auu
(cpaBHMBATH HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMpPATh Hanbosee

MOAXOSIINN C Y4ETOM CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBareabckue AeiiCTBUA:

* KCI0JIb30BaTh BOIIPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT IMO3HAHMS;



* popMyIHpOBATH BOMPOCHI, (DUKCUPYIOIIHE PA3PBIB MKy PEATHHBIM U
JKeJaTeNIbHBIM COCTOSIHUEM CUTYalluu, OOBEKTa, U CAMOCTOATEIHHO
yCTaHaBJIMBATh HCKOMOE U JIAaHHOE;

(GbopMHpPOBATH TUIIOTE3Y 00 HCTUHHOCTU COOCTBEHHBIX CYKICHUM U CYKJICHUN

JIPYTHX, apTYMEHTHPOBATh CBOIO TTO3UITNIO0, MHCHHUE;

* MPOBOJNTH 10 CAMOCTOSITEIbHO COCTABJICHHOMY TUTAHY OTIBIT, HECIOKHBIH
OMOJIOTUYECKHUI SKCTICPUMEHT, HeOOJIBIIIOE UCCIICIOBAHUE TI0 YCTAHOBJICHUTO
0COOEHHOCTEH OMOJIOTrHYECKOro 00BEKTa U3YUCHHS], TPUUNHHO-CIIEICTBEHHBIX
CBSI3€H M 3aBUCUMOCTEN OMOJIOTHYECKUX 00BEKTOB MEXy COO0ii;

* OLIEHUBATh IPUMEHUMOCTH U JJOCTOBEPHOCTh MH(OPMAIIUHU, TOTYUYEHHOHN B
X0/J1e OMOJIOTUYECKOTO UCCIEAOBAHUS (IKCIIEPUMEHTA);

* CaMOCTOSITEIBHO (OPMYIUPOBATH OOOOIICHUS U BBIBOJIBI IO PE3yJIbTaTam
MIPOBEAEHHOTO HAOTIOICHHSI, OTIBITA, HCCIICIOBAHUS, BIaICTh MHCTPYMEHTAMU
OIICHKHU JOCTOBEPHOCTH IMOTYYCHHBIX BEIBOJOB M 000OIICHUIA;

* IPOTHO3UPOBATH BO3MOXKHOE JTaJIbHEHIIIEE PA3BUTHE OMOIOTUYECKUX
MIPOIIECCOB 1 MX MOCJIC/ICTBHS B AHAJIOTUYHBIX MIJIH CXOJIHBIX CUTYyaIlHsIX, a
TaK)K€ BBIJIBUTATh MPEITONIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSAX U
KOHTEKCTaXx.

Pab6ora ¢ undopmanmeii:

* IPUMEHSTH PA3JINYHbIE METO/Ibl, THCTPYMEHTBI U 3alIPOCHI IIPH MOUCKE U
otOope Ouosornueckoi nHMGOPMAITUU WK JaHHBIX U3 HCTOYHUKOB C yUETOM
IpEIIOKEHHON yueOHOM OMOJIOTUUECKOM 3a/1auu;

* BBIOMpaTh, aHATM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH
OMOJIOTHYECKYIO0 HH(DOPMAITHIO PA3TMIHBIX BUIOB M (DOPM MPEICTABICHUS;

* HAXOJUTh CXOJHBIC apTYMEHTHI (ITOATBEPKIAIOIINE UM OITPOBEPTAOIIINE
OJTHY H Ty € UJICI0, BEPCHIO) B PA3IMIHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;
* CaMOCTOSITEILHO BEIOMPATH ONITUMANIbHYIO ()OPMY MPEACTABICHUS

uH(bOPMAITUHU U WLTIOCTPUPOBATH PEIIaeMbI€ 3a/1a41 HECIIOKHBIMHU CXEMaMHU,

nuarpaMmMaMu, HTHOU rpadukoil 1 uX KOMOUHALIUSIMU;

* OIICHNUBATh HAJEKHOCTH OMOJIOTHYECKON HH(OPMAITUH 110 KPUTEPHUSIM,
IIPEJIOKEHHBIM YUHUTEIEM WM CPOPMYITHPOBAHHBIM CaMOCTOSATEILHO;

* 3(ppeKkTUBHO 3aTOMUHATH ¥ CUCTEMATU3UPOBATH HHPOPMAITHUIO;

* OBJIQJIETh CUCTEMOM YHUBEPCAIBHBIX IT03HABATEIbHBIX IEUCTBUN
obecrieunBaeT CHOPMHUPOBAHHOCTH KOTHUTUBHBIX HABBIKOB O0YJAFOIIIAXCSI.
YHuBepcajibHble KOMMYHUKATHBHbIE 1€ICTBUSA



Oo0menue:

* BOCIIPUHUMATH U (POPMYITHPOBATH CYXKICHHUS, BRIPAXKATH YMOIIMH B ITPOIIECCE
BBITIOJTHEHHSI PAKTUYECKUX U JTaOOPATOPHBIX paboT; BbIpaxaTh ce0s (CBOIO
TOUYKY 3pEHHUSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

* pacrno3HaBaTh HeBepOaJIbHbBIE CPEACTBA OOIICHUS, TOHUMAThH 3HAYCHHE
COIMAJIbHBIX 3HAKOB, 3HATh U PACIIO3HABATH MPEANOCHUIKY KOH(MIMKTHBIX
CUTYallMi U cMsITYaTh KOH(MIUKTHI, BECTU IEPETOBOPHI;

* IOHUMATh HAMEPEHUS JPYTUX, MPOSIBIATh YBAKUTEIbHOE OTHOIIICHUE K
co0eceTHUKY U B KOPPEKTHOH opme (HopMyTHpoBaTh CBOM BO3PAKEHUS;

* B X0/ AMAJIOTa W/ UK TUCKYCCHUH 3a/1aBaTh BOIPOCHI IO CYILIECTBY
o0cyx1aemMoi OMOJOTUYECKON TEMbI U BBICKA3bIBATh UJICH, HAlIEJICHHBIE Ha
pelieHue OMOJI0TUYECKOM 3a/1auu U MoA/iepKaHue 0J1aro)KenaTeIbHOCTH
OOIIICHNS;

* COMOCTABJISITH CBOU CYXKJICHUS C CYXKJIECHUSIMU APYTUX YYaCTHUKOB IUAJIOTa,
0oOHapy>KHUBaTh Pa3IMUME U CXOJICTBO MO3UIUH;

* MyOJIMYHO MPEJCTABIAThH PE3YIbTaThl BEITOJIHEHHOTO OMOJIOTUYECKOTO OIbITa
(aKCIIeprUMEHTa, UCCIIEIOBAHUS, TTPOCKTA);

* CaMOCTOSITEILHO BEIOMPATh (hOpMAT BBICTYIUICHUS C YIETOM 3a]1a4
MPE3eHTAIMU U OCOOCHHOCTEH ayJUTOPUH U B COOTBETCTBUU C HUM COCTaBIISATh
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIIOJIB30BAHUEM HILTIOCTPATUBHBIX
MaTepuasoB.

CoBMmecTHAs1 1€ITEJIbHOCTD (COTPYAHUYECTBO):

* IOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U WHANBUIYAIbHON
PabOTHI MPHU PEIICHUN KOHKPETHON OMOJIOrMYECKON MPo0JIeMbl, 000CHOBBIBATH
HEO00XO0JIUMOCTh MPUMEHEHUS TPYIIOBBIX (POPM B3aUMOICUCTBUS MPU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1auu;

* IPUHUMATH L[€TTb COBMECTHOU AEATENbHOCTU, KOJUIEKTUBHO CTPOUTD ACHCTBHS
1o €€ TOCTIKEHUIO: PacipeAeisiTh POJIU, 10TOBAPUBATHCS, 00CYKIATh MTPOIIECC
U pe3yJbTaT COBMECTHOM pabOThI; yMETh 000011aTh MHEHUSI HECKOJIBKUX
JIIOJIeH, MPOSIBJISITE TOTOBHOCTh PYKOBOJIUTh, BBIMOJHATH MOPYYCHUS,

MO TYUHSITHCS;

* IUTAHUPOBATH OPTaHU3AIUI0 COBMECTHOM pabOThI, ONMPENEATh CBOIO POJIb (C
y4€TOM MPEANOUYTEHUN U BO3MOXKHOCTEH BCEX YYACTHUKOB B3aUMO/ICHCTBUS),
pacrpenensTh 3a/laud MeXy WieHaMU KOMaH/bl, y4aCcTBOBATh B TPYIIIOBBIX
dopmax paboTsl (00CYkACHUS, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI» U

UHBIE);



* BBITIOJIHATH CBOIO YaCTh pabOThI, TOCTUTaTh KAUECTBEHHOTO pe3yybTara Mo
CBOEMY HaIIPaBJICHUIO U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YWICHAMHU
KOMaH/Ibl;

* OLIEHMBATh KA4€CTBO CBOETO BKJIA/JIa B OO MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aHMMOJICHCTBHS;
CpPaBHUBAThH PE3YJbTATHI C UCXOJHOM 3a7a4eil U BKJIaJ KaXKJ10r0 4ICHa

KOMaH/Ibl B JOCTHXKEHUE PE3YyJIbTATOB, pa3AeiiTh chepy OTBETCTBEHHOCTH U

MPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA NIEPET TPYIIION;

* OBJIAJIETh CUCTEMOW YHMBEPCAJIbHBIX KOMMYHHMKATHUBHBIX JEUCTBHUU, KOTOpPAst
o0ecrneunBaeT CPOPMUPOBAHHOCTH COIIMAIBHBIX HABBIKOB M AMOIIMOHAIHEHOTO
MHTEIJIEKTa 00y4aromuXCs.

YHuBepcaJbHbIe peryjisiTuBHbIC AefiCTBUS

Camoopranmsamnus:

* BBISIBJISITH MPOOJIEMBI 1JIs1 PELICHUS B )KU3HEHHBIX U YUYCOHBIX CUTYaIUsX,
HCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

* OPUEHTUPOBATHCS B PA3JIMYHBIX [TOAXO0AAX NPUHATHS PELICHUN
(MHIMBUYaJIbHOE, IPUHATHE PELICHUS B IPYIIIE, IPUHATHE PEILICHUN
Tpymmoun);

* CAMOCTOSITENBHO COCTABJISITH AJITOPUTM PELIEHUS 3a]1a4M (UJIM €r0 YacTh),
BBIOMPATH CIIOCOO pelieHus y4eOHONU OMOIOTUYECKOM 3a/1auu C YUYETOM

MUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BOBMOKHOCTEH, apryMEHTUPOBATh
peajaracMble BApUAHThI PELICHUN;

* COCTaBJIATH IUIAH ACUCTBUH (IIJIaH pealu3aluyd HaMEYeHHOTO ajJropuTMa
pelieHus ), KOppeKTUPOBATh MPEAJIOKEHHBIA aITOPUTM € YYETOM MOITYUEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHMOJIOTHYECKOM O0BEKTE;

* IeJaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CamoxkoHTpOJIb (pediexcus):

* BJIaJIETh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHBAIIMH U pediiekcuu;

* 1aBaTh aJ€KBATHYIO OLIEHKY CUTYallMU U MPEUIarath IUIaH €€ N3MEHEHUS;

* YYUTBIBaTh KOHTEKCT U MIPEABUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh
IIPU pEIIeHUU y4eOHON OMOIOrHUeCKOH 3aauu, alaliTUPOBATh PELICHUE K
MEHSIOIIUMCS] 00CTOATEILCTBAM;

* O0BACHATH NPUYUHBI JOCTUKEHUS (HETOCTUKEHUS) PE3YJIbTaTOB
JesITeIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY, YMETh HAXOAUTh
ITO3UTHUBHOE B MMPOMU3OLIEIIIEN CUTYallUH;

* BHOCUTb KOPPEKTUBBI B IEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,



M3MEHUBIINXCS CUTYyaIlNi, yCTAHOBJICHHBIX OMMMOOK, BO3HUKIIIUX TPYIHOCTEH;
* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM.
OMOLMOHABHBIN UHTEJICKT:
* pa3nyaTh, Ha3bIBaTh U YIPABJISITH COOCTBEHHBIMU SMOLIUAMH U IMOLIUSIMU
APYTruX,
* BBISIBIISATh M @HAJIM3UPOBATH PUYHHBI SMOLIHIA;
* CTaBUTH ce€0s1 HA MECTO APYroro 4YeJIOBEKa, IOHUMATh MOTUBBI U
HAMEPEHHUS APYroro;
* peryaupoBaTh Croco0 BhIPAYKEHUS IMOLIUH.
IIpunsiTue ceds U APyrux:
* OCO3HAaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €T0 MHEHUIO;
* IPU3HaBaTh CBOE MPABO Ha OIIMOKY M TaKOE K€ MPaBo JIPYyroro;

* OTKPBITOCTH ceO€ U APYTuM; 6 0CO3HABaTh HEBO3MOXHOCTH KOHTPOJIUPOBATH
BCE BOKPYT;

* OBJIQJICTh CUCTEMON YHUBEPCAIbHBIX YUCOHBIX PETYJSITUBHBIX JIEHCTBUM,
KOTOpas o0ecrieynBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIUYHOCTU
(BHYTpEHHSISI IO3UIIMS JIMYHOCTH ), U ’KU3HEHHBIX HABBIKOB JINYHOCTH

(ymipaBneHust co00i, CaMOAUCIUIUIMHBI, YCTOMYUBOTO MOBEACHUSA).

JIMYHOCTHBIE Pe3y/IbTAThI

IIaTpuoTn4yeckoe BOCIUTAHHE:

* IOHMMAaHHE IIEHHOCTU OMOJOTUYECKON HAYKH, €€ POJIM B Pa3BUTHU
YeJIOBEUECKOro 00111eCTBa, OTHOIIEHUE K OMOJIOTHUH KaK BaYKHOM COCTaBISIOMIEH
KYJBTYPbl, TOPJIOCTh 32 BKJIAJl POCCUIUCKUX U COBETCKHX YUEHBIX B Pa3BUTHE
MHUPOBOU OMOJIOTMYECKON HAYKH.

I'paxknanckoe Bocnuranme:

* TOTOBHOCTb K Pa3HOOOPa3HON COBMECTHOM JICSITEIIBHOCTHU MPU BHITIOJIHEHUH
OMOJIOTHYECKUX OMBITOB, SKCIIEPUMEHTOB, UCCIIEAOBAHUN U MTPOEKTOB,

CTPEMJICHUE K B3aUMOTIOHUMAHWIO U B3aMMOTIOMOIIIH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

* TOTOBHOCTb OLICHUBAThH CBOE MTOBEACHUE U MOCTYNKH, a TAK)KE MOBEJICHUE U
MOCTYIKH APYTHX JIFOJIEN C MO3UIIUA HPABCTBEHHBIX HOPM U HOPM

AKOJIOTMYECKOTO IIPaBa C Y4ETOM OCO3HAHUS MTOCIEACTBAN OCTYIIKOB.

JcTeTH4YeCKoe BOCIIMTAHME:

* IOHMMAaHWE SMOILIMOHATILHOTO BO3CHCTBUS ITPUPOBI U €€ LICHHOCTH.
[lenHOCTH HAYYHOTO MMO3HAHMUS:

* OpUEHTAIIMS B JICITEILHOCTH HA COBPEMEHHYIO CUCTEMY OHMOJIOTMYECKUX



HAYYHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IBI,

B3aMMOCBSI3SIX YEJIOBEKA C IPUPOJTHOM U COIMATIBHOM CPENO;

* pa3BUTHUE HAYYHOM JTI0003HATETLHOCTH, MHTEpPECA K OMOJIOTHYECKON HayKe U
UCCIIEN0BATEIBCKOMN NESITEIbHOCTH;

* OBJIaJICHHE OCHOBHBIMU HAaBBIKAMU MCCIEA0BATEIBCKON AESATENBHOCTH.
®opMupOBaHUeE KYJIbTYPbI 310POBbSI:

* OCO3HAHUE LEHHOCTH KWU3HU; OTBETCTBEHHOE OTHOLIEHHUE K CBOEMY 310POBbIO
U YCTaHOBKA Ha 37I0POBBIN 00pa3 kU3HU (370pOBOE MUTAHKUE, COOTIOICHUE
TUTMEHUYECKUX MPaBUJil, cOaTaHCUPOBAHHBIN PEKUM 3aHATUNA U OT/bIXA,

perynspHas pusnueckasi akTUBHOCTB);

* OCO3HaHHE NOCJICICTBUNA U HENPUATHE BPEAHBIX NPUBBIYEK (YIIOTpeOIeHUE
AJIKOT0J1s, HAPKOTUKOB, KYpEHHUE) U UHBIX (POpM Bpeaa i (PU3NIECKOTO U
IICUXUYECKOTO 37]0POBBS;

* coOroIeHNE MpaBuil 0€30MACHOCTH, B TOM YKCII€ HABBIKA O€3011aCHOTO
NOBEJCHUS B IPUPOJAHON CPEAE;

* YMEHHE OCO3HAaBaTh HMOLIMOHAJIBHOE COCTOSIHUE CBOE U IPYTHUX JIFOJIEH, YMETh
YIPaBJIATh COOCTBEHHBIM AMOLIMOHAIBHBIM COCTOSIHUEM;

* chOpMUPOBAHHOCTDH HaBbIKa pe(ICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIUOKY
U TaKOTO K€ Mpasa JIpYyroro 4ejioBeKa.

TpynoBoe Bocmuranue:

* AKTUBHOE YYaCTHE B PEUICHUU MPAKTUUECKUX 3a/1a4 (B paMKaX CEMbH,
IIKOJIBI, TOPOJIa, Kpasi) OMOJIOTHYECKOM U 3KOJIOTHYECKOW HAITPaBIeHHOCTH,
MHTEPEC K MPAKTUUECKOMY U3YUEHUIO MTpodeccuil, CBI3aHHBIX C OMOJIOTUEH.
JKOJIOrMYeCKoe BOCIIMTAHHE:

* OpHEHTalUs Ha IPUMEHEHNE OMOJIOTMUeCKUX 3HAHUM JUIs peleHus 3a1a4 B
o0JacTu OKpyKaroliei cpenbl, NJIaHUPOBAaHUS MOCTYNKOB U OLICHKH MX

BO3MOXHBIX IOCJIEACTBUM I OKPYKAIOILLIEH CPEIbl;

* MIOBBIIIEHUE YPOBHS 3KOJOTUYECKON KYJIbTYPbl, OCO3HAHHE TJI00AIBHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM U IyTeH UX pEelIeHUs; aKTUBHOE

HETIPUATHE EUCTBUMN, MPUHOCSIINX BPEI OKPYKAIOLIEN CPELE;

* TOTOBHOCTD K YYaCTHIO B TPAKTUYECKOM IEITEIbHOCTH 3KOJIOTUYECKON
HaIIPaBJICHHOCTH.

Ananranus 00y4armerocsi K M3MeHAIOIUMCH YCJI0BHAM COUMAIBHON U

NPUPOIHOM Cpeabl:

* OCBOEHHUE 00YUYaIOIIUMHUCS COLMATILHOTO OIbITa, HOPM U MPaBUI
0OIIIECTBEHHOIO TOBEACHUS B IPYIINaxX U COOOUIECTBAX MPU BBINOJIHEHUN



OMOJIOTHMYECKUX 3a/1a4, TPOEKTOB U

UCCIIEAOBAHUM, OTKPBITOCTD ONBITY U 3HAHUSAM JIPYTHUX;

* OCO3HAaHHE HEOOXOIUMOCTH B (DOPMHUPOBAHMH HOBBIX OMOJOTUYECKUX 3HAHWM,
yMeH#e pOpMyIUpPOBATh UI€U, TOHATHUS, TUIIOTE3bI O OMOJIOTMYECKUX 00BEKTaX
U SIBJICHUSIX, OCO3HAaHUE JIe(hUIUTa COOCTBEHHBIX OMOJIOTUYECKUX 3HAHUM,

IJIAHUPOBAHUE CBOETO PA3BUTHS;

* YMEHUE ONEpUPOBATh OCHOBHBIMH MOHATUSAMHU, TEPMHUHAMU U
MPEACTABICHUSIMH B 00JIACTH KOHILIENIIMN YCTOMYUBOIO Pa3BUTHS;

* YMEHHUE aHAIM3UPOBATh U BBISIBJISATH B3aUMOCBSI3U MPUPOJIbI, O0IIECTBA U
SKOHOMUKH; OIIEHUBAHUE CBOMX JICUCTBHUI C YUYETOM BIIMSHHS HAa OKPYKAIOLIYIO
cpeny, JOCTHKEHUSI 1eJIel U MPeoA0IEHUSI BRI30BOB U BO3MOXKHBIX TNI00ATBHBIX
ITOCJICICTBHUM;

* OCO3HAHHUE CTPECCOBOM CHUTyalllW, OLIEHUBAHUE MPOUCXOIAININX U3MEHEHUN U
UX IOCJIEACTBUI; OLICHUBAHUE CUTYALMH CTPECCA, KOPPEKTUPOBAHUE

IIPUHAMAEMBIX PELICHUM U IEUCTBUM;

* YBOXKUTEIBHOE OTHOILIEHHE K TOUKE 3PEHUS APYTrOro 4eIOBEKa, €r0 MHEHHIO,
MHPOBO33PEHHUIO.

®opMBbI KOHTPOJIA

KoHTpoas pe3ynbTaToB 00yd4eHHs: B COOTBETCTBUHM C JAHHOM

o0pa3oBaTenbHOI MPOrpaMMoi MPOBOAUTCS B (hOPME MUCbMEHHBIX U
AKCIIEPUMEHTANIbHBIX Pa0OT, Mpe/roaaracTcs MpoBeACHUE MPOMEKYTOUHOM U
WTOTOBOM aTTECTAlIUU.

IIpomeskyTOUHAS aTTECTANUA

JIns  OCyIIECTBIICHHUS TMPOMEKYTOYHOM aTTeCTallud UCIOJIB3YIOTCS
KOHTPOJILHO-OIICHOYHbBIE MaTePUAJIbI, OTOOP COJIEPIKAHUSI KOTOPHIX
OPUEHTUPOBAH HA MPOBEPKY YCBOCHUS CUCTEMbI 3HAHUN U YMEHUNA —
MHBApUAHTHOTO sJipa COACPKaHUs JEHCTBYIOMINX 00pa30BaTEeIbHOM
IIpOrpaMMBbl 1I0 OMOJIOTHH ISl 00IIe00pa30BaTeIbHBIX OpraHu3aIui. 3agaHus
MPOMEKYTOYHOM aTTeCTAllUM BKJIFOYAIOT MaTepuasl OCHOBHBIX pa3AeiioB Kypca
OMOJIOTHH.

I[TAKET OHEHOUYHBIX MATEPUAJIOB U KPUTEPM OLIEHNBAHU A
1O ITPEAMETY «BUOJIOTI' US»

KoHTpoJibHbIE U3MepUTEIbHbIe MATEPHAJIbI

[Ipu opranuzaruu TeKyero KOHTPOJIs YCIeBaeMOCTH 00yUYaroIuXCsl



cneayet yuuthiBath TpeboBanusa ®I'OC OOO k cucteme OlleHKH JOCTUKEHUS
manupyemsbix pesyiabraroB OOIL, koTopast JoJKHA pelycMaTpuBaTh
UCIIOJIb30BAaHUE Pa3HOOOPA3HBIX METOAOB U (POPM, B3AUMHO JOTIOTHSIOIIUX
JpYyT Ipyra (CTaHJapTU3UPOBAHHBIE TMCbMEHHbBIE U YCTHBIE PAa0OThI, TPOEKTHI,
pakTU4YecKue U 1abopaTopHbie paboThI, TBOPUYECKUE PAOOThI, CAaMOAHAIN3 U
CaMOOIICHKA, HaOJI0IeHNE, UCTIBITAHUS ¥ HHOEC).

Bri0op ykazaHHBIX HUKE TUIIOB U PUMEPOB KOHTPOJIBHBIX

M3MEPUTEIBHBIX MaTEPUATIOB OOYCIOBJICH NEJarornyecKol U METOIMUECKOI
1€J1€CO00Pa3HOCThIO, C YUETOM MPEIMETHBIX 0cOOEHHOCTEH Kypca «buonorus
5—09 knaccy.

TecTsl u 3a7aHus pazpadboTanbl B cOoTBeTCTBUU ¢ popmaTom EI'D u I'HA, uyto
MO3BOJISAET JIa’K€ B pAMKAX YCBOEHUS NMPAKTUYECKOW YaCTU MPOTPAMMBI
oTpabaThIBaTh 001ICy4eOHbIC U MPEMETHBIC 3HAHUS U YMECHHUSL.

[lepeueHb OLIEHOYHBIX MPOLETYP TOKEH ObITh ONTUMAIBHBIM U IOCTAaTOYHBIM
JUTSI OTIPEICIICHUS YPOBHS IOCTHKEHUSI 00YyUaIOIIMMUCS TTPEIMETHBIX U
METaNnpeIMETHBIX pe3yJIbTaToB. DUKCALMS PE3yJIbTATOB TEKYIIETO KOHTPOJIS
yCIEBAEMOCTH O0YYaIOIINXCS OCYIIECTBIISETCA B COOTBETCTBUU C TIPUHSTOM B
00pa3oBaTeIbHON OpraHU3alUui CUCTEMOMN OIICHUBAHMUSI.

IIpensioxkeHHbIe TUNIBI M IPUMEPHI 32 IAHUI:

* OPUCHTHUPYIOT YUUTENS B TUANIA30HE KOHTPOJIBHBIX H3MEPUTEIHHBIX
MaTEepUajIoB MO Kypcy, IOMOTAIOT pa3HOOOPa3UTh 3a/1aHusI TPEHUPOBOYHOTO,
KOHTPOJBHOTO U JIOMOJIHUTEILHOTO MOIYJIeH, KAaK MHTEPAKTUBHOTO BHJIEO-
ypOKa, TaKk U TPAJAUIIMOHHOTO YPOKa B paMKaX KJIACCHO-YPOYHOU CHCTEMBI;

* VYUTHIBAIOT BO3MOKHOCTH YCBOCHHSI MaTepHuaa, ¢ TOUYKHA 3pPEHUS €T0
muddepeHnanuy Uit pa3TuIHbIX KaTETOPHUil 00y4arouXCcsi, Pa3HOTO YPOBHS
U3YYCHHS TIPEIMETa, BO3PACTHBIX OCOOEHHOCTEH MIIaIIIINX MIKOJIHHUKOB, a
TaK)K€ MOTHUBAIIMOHHOTO M TICKXOAMOIIMOHAILHOTO KOMITOHEHTOB YPOKOB;

* IO3BOJIAIOT OTPAOATHIBATh HABBIKH, 3aKPEILIAThH MOJYYCHHBIC 3HAHUS U
KOHTPOJIMPOBATh PE3yIbTaThl 00yUEHHS, KaK B XOJC KaXKJI0T0 ypOKa, TaK U B
paMKax UTOTOBOTO ypoKa o MaTepuaiy pasaena. Cnenuduaeckoit popmoit
KOHTPOJIA ABJISIETCS paboTa ¢ mpubopamu, JIabopaTopHBIM 000PYTOBAHUEM,
mozenssMu. OCHOBHAS 11eJTh 3TUX MPOBEPOUYHBIX PabOT: ONpeeICHUE YPOBHS
Pa3BUTHS YMEHHH MIKOJLHUKOB pad0TaTh ¢ 000PYI0BAHUEM U MTPOBOIUTH

AKCIIEPUMEHTAILHBIC NCCIICTOBAHMS, TITIAHUPOBATH HAOJIFOICHUE WITH OTIBIT,



BECTU CAMOCTOSATEIBHO MPAKTHUECKYIO0 padoTy. 3aaHne MOKET CUUTATHCS
BBITIOJTHCHHBIM, €CJIH 3allMCaHHBIN/BHIOPAHHBI OTBET COBITAJAET C BEPHBIM
OTBETOM. 3aJaHMsI MOTYT OIIEHUBATHCS Kak 1 6amioM, Tak ¥ OOJIBIIIM
KOJIMYECTBOM B 3aBUCUMOCTH OT YPOBHS CIIO)KHOCTH 3aJIaHUs, OT KOJTUIECTBA
BBEJICHHBIX/BHIOPAHHBIX OTBETOB, OT THIIA 33 JaHUSI.

HopMsI o11eHOK 32 BCe BHIBI POBEPOYHBIX padoOT

«5» — ypOBEHb BBITIOJTHEHUS TPEOOBAHUI 3HAUUTEIHHO BBIIIE
YIIOBJIETBOPUTEIILHOTO:

* OTCYTCTBHE OITMOOK, KaK MO TEKYIIEMY, TaK U 1O MPeabIIyleMy yaeOHOMY

Marepuany;

* He Oosiee OTHOTO HEOUETA.

«4» — ypOBEHb BBITIOJTHEHUS TPEOOBAHHI BHIIIE yIOBIECTBOPUTEIHHOTO:
* Hanyue 2—3 omunOoK Wik 4—6 HeTOUETOB MO TEKYLIEMY YUYEOHOMY
marepuaiy;

* He Oosiee 2 omMOOK UK 4 HETOUETOB 0 MPOUICHHOMY MaTepuaty;

* MCIIOJIb30BaHNE HEPAITMOHATILHBIX TPUEMOB PEIICHHS yueOHO! 3a/1a4H.
«3» — IOCTaTOYHbIII MUHUMAJIbHBIA YPOBEHb BHIIIOJHEHUS TPeOOBaHU,
OpEeIbABISEMBIX K KOHKPETHOH padore:

* He 6onee 4—6 omm6ok nin 10 HeTOUETOB MO TeKyIEMy yueOHOMY
marepuaiy;

* He Oosiee 3—35 ommOOK MM He OoJiee 8 HEeOUETOB MO MPOUIEHHOMY
y4eOHOMY MaTepuaiy.

«2» — YpOBEHb BbINOJIHEHUSI TPEOOBAHUI HUXKE YIOBIETBOPUTEIILHOTO:
* Hannuue Oosiee 6 ommbok nnu 10 HeTOYeTOB MO TEKYIIEMY MaTepHay;
* Oosiee 5 ommbOOK ik 60s1ee 8 HETOYETOB IO MPONHACHHOMY MaTepray.



HOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mnporpamMMbl O OHOJOTHH TEOPETUUECKYID OCHOBY IS
onpeeneHus] MoaAXoA0B K (GOPMHUPOBAHUIO COJEPKAHMS y4eOHOTO MpeaMera
«buosiorus» CcoCTaBWIM: KOHIENTyalbHble mnoJoxeHuss @PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeil, CcoAepk aHusi, pe3yJabTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO TIOJITOTOBKH BHIMTYCKHUKOB, TTOJIOKEHUS 00 OOIHX IIETISIX
Y NPUHIUIIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETO
obmero oOpaszoBanusi B Poccuiickoit denepanum, a TakkKe TMOJOKEHUS O
cnenupuke OWoONOrMM, €€ 3HAYCHWHM B T[IO3HAHMM KUBOW MPUPOIBI U
o0ecreyeHnn CyIeCTBOBAHMS YeIoBeueckoro obmecrBa. CoraacHO Ha3BaHHBIM
MTOJIOKEHUSIM, OTIPEICIICHBI OCHOBHBIC (DYHKITMM TIPOTPAMMBI 10 OMOJIOTHH U €€
CTPYKTypa.

[Iporpamma mo Ouosoruu NaéT MpejcTaBiICHUE O IeNx, 00 oOliel cTpareruu
oOy4eHHs, BOCIUTAHUA M Pa3BUTHS OOYYAIOIIUXCS CPEJACTBAMU Y4EOHOTO
npeaMera «buosorus», ompenenseT o00s3aTeNbHOE MPEAMETHOE COJEpkKaHUe,
€ro CTPYKTYpY, pachpeieiieHHue MO pasleiiaM U TeMaM, PEKOMEHIyeMYIO
MOCJIEIOBATEIbHOCTh ~ M3y4YeHHUs  y4eOHOro  marepuaia Cc  Y4ETOM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH 0OO0pa3oBaTEIbLHOTO
MpoIiecca, BO3PACTHBIX 0COOCHHOCTEN 00yUarommnXcsl.

B nporpaMmme mo OMOJIOTMHM TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM M TPEAMETHBIM pe3yJbTaraM oOy4YeHUs B
dbopmMupoBaHUU OCHOBHBIX BUJOB y4eOHO-TI03HABATEIBHOM
NEeSATEIbHOCTH/YUEOHBIX JEHCTBUI OOYYarONIMXCsl MO OCBOEHUIO COJIEpKaAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no Ouonorum (10—11 kmaccel, 0a30BbIil ypOBEHB) pean30BaH
MPUHIUI MPEEMCTBEHHOCTH B H3y4Y€HUM OWOJOruM, Onarojaps 4eMmy B He
IPOCMATPUBAETCS HAIPABICHHOCTh Ha pPAa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMHpOBAaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpPUEHTAIMH JIMYHOCTH, DKOJIOTMYECKOTO MBIIIJIEHUS, TMPEACTAaBICHUM O
3I0pOBOM 00pa3e )XKU3HU U OEPEKHBIM OTHOLIEHUEM K OKpYKaroled TpUpOaHON
cpene. [loaTomy Hapsigy ¢ u3ydeHHeM OOIICOMOTOTHUYECKUX TEOPHUH, a TaKkKe
3HAHUWA O CTPOCHHMM KUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIINX B HUX MPOIIECCOB B MPOrpaMMe MO0 OMOJIOTUH YICICHO BHUMAHUE
WCTIOJb30BAaHUIO TIOJIYYEHHBIX 3HAHUM B TOBCEIHEBHOM >KU3HU JJIsI PELICHUS
MPUKIAAHBIX 337]a4, B TOM YKClie: MPOPUIAKTUKHU HACIIEICTBEHHBIX 3a00€BaHn
YeJIOBeKa, MEIUKO- TEHETHYECKOr0  KOHCYJIbTHUPOBAaHMS, O0OOCHOBaHUS
AKOJIOTUYECKH IEIeCO00pa3HOTO MOBECHUSI B OKPYXKAIOIIEH IPUPOJIHON Cpele,
aHAJIN3a BIUAHUSA XO3SWCTBEHHOM [IESITEILHOCTH YEJIOBEKAa Ha COCTOSIHUE
MPUPOJIHBIX U UCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHON
HampaBJICHHOCTH  yueOHoro  mpeamera  «buosorus»  MPOAMKTOBAHO
HEOOXOIUMOCTBIO OOECTICUCHHS YCIOBUIM NJIsi PEIICHUs OJHOW U3 aKTyaJbHBIX
3a/lad  MIKOJILHOTO OHMOJIOTUYECKOTO 00pa3oBaHMs, KOTOpas TMIpearoaraet
dbopMupoBaHre y 00y4aIOIIMXCS CIIOCOOHOCTH aanNTUPOBATHCA K U3MEHEHUSIM
JTUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemHero oomero o0pa3oBaHus 3aHUMAET BaAKHOE MECTO.
Omna obecrnieunBaeT HopMHUpOBaHHE y 00yUaIOIIUXCSl IPEICTABICHUI O HAYYHOU
KapTUHE MHUpa, pacHupseT W 0000ImIaeT 3HAHWS O JKUBOW TpUpoae, e
OTJIMYUTEINIBHBIX MPU3HAKAX — YPOBHEBOM OpraHW3allMd U 3BOJIOLMNH, CO3JAET
yCJIOBUSL JUIsi: TIO3HAHMS 3aKOHOB KMBOW  TPUPOABI, (HOPMUPOBAHUS



(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 370POBOro M Oe30macHoro oobpasa
KU3HHU, DKOJOTMYECKOTO MBIIIJICHUS, [EHHOCTHOTO OTHOLIEHUS K >KUBOMU
IPUPOJE U YETTOBEKY.

bonbioe 3HaueHre OMONOTUST UMEET TakXKe JUIsl PElIEHUsI BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 3a/Jay CpeAHEro oOmero oO0pa3oBaHUs, COLUAIHU3ANU
oOyuaroruxcsi.  M3ydenme  Owonormum  oOecmieuWBaeT  yCIOBUS IS
(bopMHUpPOBaHUS HUHTEIJICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U WH(OPMAIMOHHBIX
HABBIKOB, 3CTETUYECKON KYJIbTYphI, CHOCOOCTBYET MHTEIpallid OUOJIOTHYECKUX
3HaHUU C TPEACTABICHUSMHU U3 JAPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH,
¢usuku, xumuu U reorpaduu. HazBaHHbe TONOXKEHUS O NpeIHA3HAYCHUH
yueOHOro mpeamera «bHONOTHSA» COCTaBHIM OCHOBY JJISi ONpEICICHUS
MOJIX0JIOB K OTOOPY U CTPYKTYPUPOBAHUIO €0 COJACPKAHUS, TPEICTABICHHOIO B
IporpamMme o OUOJIOTHH.

Ot60p conepxkanusi yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUN KyJIbTYpOCOOOpPA3HOrO0 MOJAX0Ja, B COOTBETCTBUM C
KOTOPBIM OOy4Yarouiyecst JODKHBI OCBOUTh 3HAHUS U YMEHUS, 3HAYUMBIC NS
(opMupoBaHusa OOIIEH KyJIbTYpbl, OINpPEACISAIOIUE aJEKBATHOE IIOBEICHUE
YeJIoBeKa B OKPY Kalollled NMpUpoaHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU AesTeabHOCTH. Oco00oe MECTO B ATOM CHUCTEME 3HAHUM
3aHUMAIOT  3JIEMEHThl  COJEp)KaHMs, KOTOpbIE CIyXaT OCHOBOW  JJis
(opMupOBaHUs NPEACTABIECHUI O COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHE
MHUpPa U LEHHOCTHBIX OPUEHTALUSAX JIMYHOCTHU, CIOCOOCTBYIOIIUX T'yMaHU3alUU
OMOJIOTUYECKOT0 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJEpKaHHUS Y4YeOHOro Marepuaiga B MpPOrpaMMe IO
OMOJIOTUM OCYILIECTBJIEHO C YYETOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUA 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu
U HBOJIOUMU. B COOTBETCTBUM C ATUM B CTPYKType Yy4eOHOro MNpeaMeTa

«buonorus» BBIICIEHBI CIEAYIONINE COAepKaTelbHble TUHUHN: «buonorus kax
Hayka. MeTopl HaydHOTO Mo3HaHU, «KieTka kak 6rMoJorndeckas CUCTEMay,

«Opranu3m Kak Ouonorumyeckas cuctema», «CucreMa W MHOrooodpasue
OpPraHUYECKOTO MHpa», «IBOJIOLUS JKUBOM HPUPOIB», «IKOCUCTEMBI H
PUCYILIHE UM 3aKOHOMEPHOCTI.

Lenr wu3yuenus yueOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYAIONIMMHKCS 3HAHUSMHU O CTPYKTYPHO-(QDYHKIIMOHAIHHOU
OpraHM3alM >KUBBIX CHCTEM pA3HOI0 paHra M MNpPUOOpPETeHHuE YMEHUMU
UCIIOJb30BaTh 3TU 3HAHUS JUIsI TPAMOTHBIX JEUCTBUN B OTHOIIEHHUH OOBEKTOB
KUBOU MPHUPOJBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctxkenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a3oBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIMNX 3a]1ay:

OCBOCHHME OOYyYarOUIMMHUCA CHUCTEMbl 3HAHUM O OHOJIOTMYECKUX TEOpHUsX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3aX, NpaBWIaX, CIyXKallux
OCHOBOM 151 (hOPMHUPOBAHUS TPECTABICHUN O €CTECTBEHHO-HAYYHON KapTHUHE
MHpa, O METOAax HAay4yHOro TIO3HAHUS, CTPOCHHUH, MHOTrO00pa3uu U
OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3aIlMH, BBIIAOIIMXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTHY;

dbopmupoBaHre y OOy4YalOMMXCS I[MO3HABATEIIbHBIX, WHTEIUICKTyaJIbHBIX M
TBOPYECKUX CIIOCOOHOCTEW B IMpoLlecce aHalli3a JAaHHBIX O MyTAX Pa3BUTHUS B
OHMOJIOTHH HAy4YHBIX B3TJISIOB, MW U MOIXOAOB K M3YYCHHIO JKHUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHU3alUN;

CTaHOBJICHHE Yy oOydJaromuxcst oO0med  KynbTypbl, (GYHKIIMOHATHLHOU
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBACHITH H  OICHWBATHh  SIBICHUS



OKPYXKAIOIIET0 MHpa >KWUBOW TMPHUPOJALI HAa OCHOBAHWHM 3HAHWUN W OIBITA,
MIOJTyYEHHBIX TIPY U3YYCHUU OMOJIOTHH;

dopmupoBaHne y OOydYalOIMIUXCS YMEHUW WJUTIOCTPUPOBAThH  3HAUYCHHUE
OMOJIOTMYECKUX 3HAHWW B TMPAKTUYECKOW NEATEITHHOCTH YEIIOBEKa, Pa3BUTHUHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUH U arpOOMOTEXHOJIOTHIA,

BOCIIUTAHWE YOCKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEJIOBEKOM KHUBOM
PUPOJIbI, HEOOXOTUMOCTH OEpEeKHOTO OTHOIICHUS K HEH, CcoOmoaeHus
ATUYECKUX HOPM TPHU TIPOBEJCHUH OHOJIOTHICCKUX UCCIICIOBAHUI,

OCO3HAHMC LEHHOCTH OHMOJIOTUYMECKNX 3HAHWH JUIl [OBBIICHUS YPOBHS
9KOJIOTHYECKOi KYJIbTYPBI, JUIsl YOPMUPOBAHHS HAYIHOTO MHUPOBO33PCHHS;
NPUMEHEHUE NPUOOPETEHHBIX 3HAHWA M yMEHHH B MOBCEAHEBHOW JKU3HM IS
OILICHKHM TIOCTICJICTBHI CBOEU NEATEIHHOCTH IO OTHOIICHHUIO K OKpY)KaroIIen
cpene, COOCTBEHHOMY 370pOBBIO, OOOCHOBaHHWE W  COOJIOJCHWE Mep
poITaKTHKA 3a00I€BaHUT.

B cucreme cpeanero o6miero o6pasoBanus «buosnorusy, nsydaemas Ha 6a30BOM
YpPOBHE, SIBIISCTCS 0053aTeIbHBIM YYCOHBIM IPEIMETOM, BXOJSIINM B COCTaB
npeaMeTHON o0nacTn «EcTecTBeHHO-HAYYHBIE TIPEMETHD).

Jlns uzydyenusi Ouojoruv Ha 0A30BOM YPOBHE CpeAHEro oOIIero oOpa3zoBaHMs
orBoauTcs 68 vaco: B 10 kiacce — 34 gaca (1 gac B Hejeno), B

11 KJIacce — 34 yaca (1 yac B HEJICITIO).



COIEPKAHUE OBYYEHMU
10 KJTACC

Tema 1. Buojsiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKaMu, pusiocopueit, STUKOM, SCTETUKON U MPABOM.
Ponr Ouomormm B (HOpMUPOBAHWHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJOTMYECKUX HAYK.

Metonbl MO3HaHUS KUBOM MPUPOJbI (HAOMIOAEHUE, SKCIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccudukanus, MOJACIUPOBAaHUE, CTaTHCTHYecKass o0paboTka
JAHHBIX ).

JleMmoHcTpauuu:

IToptpetsr: Y. Jlapsun, I'. Mengens, H. K. Konbsuos, /Ix. Yorcon u @. Kpux.
Ta0muupl 1 cxembl: «MeTo bl TO3HAHUS JKUBOW IIPUPOIBDY.

JlaGopaTopHble U NPaKTHYeCKHE PA0OTHI:

[Ipaktruueckas padora Ne 1. «lcnonp30BaHue pa3au4HBIX METOAOB MPHU
U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U X OPraHU3aNMS.

Kusbie cucteMbl (OMOCHUCTEMBI) Kak TMpeaMeT H3y4YeHHs] OHOJIOTHHU.
OTnuyue )XKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OMocHCTEM U UX pa3HOOOpa3ue. YpOBHU OpraHU3alMl OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJIALMOHHO-

BHJIOBOW, 3KOCUCTEMHBIN (OMOTeO1IeHOTUYECKUIA),
onochepHbIi.

JdemMoHCcTpaumu:

Tabmuue! n cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», «YPOBHU

OpraHHu3alUN KUBOU TPUPOIBD.

O6opynoBanue: Mojienb MoJiekyibl JJTHK.

Tema 3. Xumuveckuii COCTaB M CTPOEHHE KJIETKH.

XUMHAYECKUM COCTAaB KIIETKH. XHUMHWYECKUE DIIEMEHTBI: MAaKpOJJIEMEHTHI,
MUKpO3JIeMEeHTbl. Boga 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOAbl M MUHEpPAJbHBIX BellecTB B KkieTke. lloanepkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3zameHnmble W 3aMEHMMBIE AMUHOKHUCIOTBI. AMHWHOKHCIOTHBIA COCTaB.
YPOBHM CTPYKTYpbl OETKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHASI, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBoicTBa OenkoB. buonormueckue
byHKIIUN OETKOB.

depMeHTBbl — Ouoslornueckre karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
LEHTp, cyoOctpatHad crneuuduunocts. Kodepmentsl. Burtamusbl. OTinuus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaTnu3aTOPOB.

YrneBoabl: MOHOCaxapuabl (TJII0K03a, pudo3a U J1e30KCUpr003a), Trucaxapuibl
(caxaposa, nakTo3a) M TMoJUcaxapuabl (Kpaxmaji, TJHUKOTEH, IIEJUII0I03a).
buonornyeckue QpyHKIIMU YTII€BOIOB.

Jlumuasl:  Tpurnunepunsl,  ¢ochomunuapl, crepounbl.  ['mapoduiIbHO-
ruapodoOHbie cBolicTBa. buonorndeckue QyHkiuu aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCTTKOB Y JIMMHI0B KaK UCTOYHUKOB YHEPTHUH.



Hyxnennoseie kucnoter: JJHK n PHK. Hykneotnasl — MOHOMEpPBI HYKJIIEMHOBBIX
kucnoT. Ctpoenue u pynkuu JJHK. Crpoenune u ¢pynkuuu PHK. Bunsr PHK.
AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o kieTke. KierouHasi Teopusi — NpUMeEpP B3aUMOJECHCTBUS
uzei u (akToB B HAYYHOM MMO3HAHUU. METO/IbI H3yUeHUS KICTKH.

Kietka kak nenoctHas xuBasg cucteMa. OOlIye NpU3HAKH KIIETOK: 3aMKHYyTast
HapyxHass MemOpaHa, moJiekyibsl JIHK kak renermyeckuid ammapar, cucrema
CUHTE3a Oelka.

Tumnbl KJI€TOK: dyKapuoTHUECKas U MpokaproTuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTuyeckoil  kimetkd. Kierounas crenka Oaktepuit. CTpoeHwue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMUMSI PACTUTEIBHOM, >KMBOTHOU U
IPUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIIETOYHAs CTEHKA, TJIUKOKAIUKC, HX
¢yukiun. [lnasmarnueckas memOpana, e€ cBoiicTBa U Qpynkuuu. Lluromnasma u
e€ opranonsibl. OnHOMeMOpaHHble opranousl kinetku: J1IC, anmapat ['onbaxwy,
nu30coMbl. [loslyaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHAPHUH, IUIACTHUIBI.
[Ipoucxoxnenne MUTOXOHApUNA M TuiacTull. Buapl mmactun. HememOpanHbie
OpraHOMIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA WEHTpP, LEHTPHOIH, PECHUYKH,
KryTUKH. OyHKIUHA OPraHOMAOB KJIETKU. BKittoueHus.

SAnpo — perynsTopHbli LEeHTp KieTku. CTpoeHue sjapa: siiepHas o00JI0YKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIIETKE.

JdemoHcTpaumu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnennen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammel:. «PacnpeneneHne XMMHAYECKAX SJIEMEHTOB B HEKHUBOM MPUPOIELY,
«Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabnuupl u cxemsl: «llepuoguyeckas TabHIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHne MoNeKysbl Bonb», «buocunTe3 Oenka», «CTpoeHHE MOJEKYJIbI
oenkay, «Ctpoenne dpepmenrta», «Hykmennosbie kucnotel. JJHK», «Ctpoenue
MoJiekyinbl  AT®», «CTpoeHHe >YKapuOTHUYECKOW KIETKH», «CTpoeHue
KUBOTHOM  KIETKW», «CTpOEHHME pacTUTEIbHOW  KJIETKW», «CTpoeHue
MMPOKAPUOTUYECKON KIIeTKW», «CTpoeHne sapa KIETKW», «YTJIEBOIBI»,
«JIumuaen.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHHME Ui MPOBEACHUS
HAOJIIOICHUM, WU3MEPEHU, DKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

JlabopaTopHbie M MIpaKTHYECKHE PA0OTHI:

JlabopatopHass pabora Ne 1. «/3ydeHue KaTaJIUTHUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHas pabota Ne 2. «M3yueHue CTpoeHUs KIETOK PAaCTCHHM, )KUBOTHBIX
1 0akTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKPOTMPENAapaTax U UX OMHCAHUEY.
Tema 4. /Ku3HeneATeJIbHOCTD KJIETKH.

OOmeH BemecTB, WM METa0o0Iu3M. AcCCUMWIAINMS (TUTACTUYECKU OOMEH) U
TUCCUMWISIIUS (SHEPreTHYeCKuii 0OOMEH) — JB€ CTOPOHBI €AMHOTO IMpolecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIECTB M SHEPTrUU B MOHUMAaHUU
MeTaboI3ma.

Tunbl oOMeHa BelecTB: aBTOTPODHBIN U reTepoTpodHbId. Ponbk ¢pepMeHTOB B
oOMEHe BEIlIeCTB U MPEBPAICHIUN YHEPTHH B KIIETKE.



dotocunTe3. CBeToBas u TeMHOBas ¢asbl PporocuHTe3a. Peakimu hoTocuHTE3A.
OddextuBHOCTh (poTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3a ISl )KM3HU Ha 3eMie.
Brnusaue ycnoBud cpenpl Ha (POTOCMHTE3 M CHOCOOBI TOBBIIICHUS €T0
IPOJIYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUHU.

XemocuHTE3. XEeMOCHHTE3UPYIOINe OakTepuu. 3HAYECHUE XEMOCHHTE3a I
KU3HU Ha 3eMIe.

DOHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIJICICHUE U
aKKyMYJUpPOBaHUE DSHEPIMM B KIETKE. OTamnbl JIHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KHCIOpOOHOE OKHCIIEHUE, WIM KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopumpoBaHue. D¢ddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuuu maTpuunoro cunrtesa. I'enetrndeckas uadopmanus u JJTHK. Peanuzamms
reHeTH4ecko uH(opManuu B KieTKe. |'@HeTHYecKuil KOJ M €ero CBOMCTBA.
Tpanckpunims — marpuunbiii cuare3 PHK. Tpancusmus — OuocunTe3 Oenka.
Oranbl Tpancasauuud. KogupoBanue aMMHOKHUCIOT. Posie pubocom B OHOCHHTE3E
Oeka.

Heknerounsie GopMmbl ku3Hu — BUpYCHL. McTopusi oTkpeiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS M IKU3HEHHOTO IMKJIA BHUPYCOB.
baktepuodaru. bone3Hu pacteHuil, >XUBOTHBIX W YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc ummynonepunura yenoseka (BMIY) — Bo30oyaurens CIIM/a.
OOpaTtHass  TpaHCKpuILIMs, peBepraza W uHTerpaza. IIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIM.

JlemoHCcTpaumu:

IToptpetsr: H. K. Kosbuos, /I. Y. UiBanosckuit, K. A. Tumupsses.

Tabnuiel U cxembl: « Tunbl nuTanusy, «Metaboauzm», « MUTOXOHIPUSY,
«JHepreTuyeckuit ooMen», «Xmoporact», «Dorocuntesy», «Ctpoenue JJHK,
«Ctpoenue u (yHKIHMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTmueckuit
ko1, «Bupyce», «bakrepuodarn», «CTpoeHHe W KU3HEHHBIM LMK BUpYyca
CIINda, 6aktepuodaray, «Permmukarus [JHK».

O6GopynoBanue: Moaenu-ammiukanuu «Yasoenne JHK wu  Tpanckpumiumsy,
«buocunres 6enka», «CTpoeHue KIeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. PazMHoOKeHMe U HHAUBUAYAIbHOE Pa3BUTHE OPTaHU3MOB.
Kierounbii 1uki, WM JKU3HEHHBIM IMKI KIeTKU. MHTepdaza um MuUTO3.
[Ipoueccsl, nmporekatomue B uHTepdaze. Permnmmkanus — peakuus MaTpUUYHOTO
cunteza JHK. Crpoenue xpoMocomM. XpOMOCOMHBIM HaObOp — KapHOTHIL
JIMTUIONHBIA W TalUIONMJHBIA  XPOMOCOMHBIE  HaOOpbl.  XpOMaTHUJIBI.
[uTonornueckne OCHOBbI PA3MHOXKEHUS W HWHAUBUAYAIBHOTO Pa3BUTHUSA
OpPraHn3MOB.

Henenne wietkn — murto3. Cragum mutoza. lIpomeccel, mpoucxondiiue Ha
PAa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemast rudesb KJIETKUA — aronTo3.

®opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecroyioe W ToJioBoe. Buabsl Gecrionoro
Pa3sMHOXEHUA: JCJICHHE HAABOE, IIOYKOBAHMUE OJIHO- W MHOT'OKJIETOYHBIX,
CIOpooOpa3oBaHue, BET€TaTUBHOE Pa3MHOKEHHUE. UckyccTBeHHOE
KJIOHUPOBAHHUE OPTraHU3MOB, €0 3HAYCHUE JJI51 CEJICKIIHH.

[TonoBoe pasMHOXKEHHUE, €TO OTIUYHUS OT OECIIOJIOTO.

Meito3. Craaum wmenosa. Ilpoueccel, mpoucxoisiiue Ha CTaausax Menosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buosormueckuii cmbICa U
3HAYCHHUE MEN03a.



["ameTorenes — mportecc 00pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [1ooBBIE
’KeJe3bl: CEMEHHUKHU U SMYHUKU. OOpa3oBaHUE U Pa3BUTHUE TMOJOBBIX KIETOK —
rameT (CriepMaTo3ou/l, SUIEKIIeTKa) — cliepMaTorene3 u oBorere3. OcoOeHHOCTH
CTPOCHMUS AULIEKIIETOK U criepMaTo3ouaoB. OmionorBopenue. [lapreHorenes.
NunuBuayanbHoe  pa3BuTHE  (OHTOTE€HE3).  OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Drarnbl SMOPUOHATBHOTO PA3BUTHUS Y MMO3BOHOYHBIX KHUBOTHBIX:
npoOsieHue, racTpysius, opranoretes. [locramOpuonansHoe pasButue. Turbl
NOCTAMOPUOHAIBHOTO Pa3BUTHS: NpsiMOe, HenpsMoe (JIMYMHOYHOE). BriusiHue
Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIACHHBIC
YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 UBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHM, CTaJINN PA3BUTHSL.

JdeMoHcTpauuu:

Tabmuubr u  cxembl: «@DOpMBI Pa3MHOXKEHHUST OpPraHU3MOBY», «/[BolHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kineTku Oaktepuit», «CTpOeHHE TIOJIOBBIX KIETOKY,
«Ctpoenue xpoMmocombl», «Knetounsrii iukiny, «Pemnukarusa JJTHK», «Muto3y,
«Menosz», «lIpsmoe u HenpsiMoe pa3BUTHE», «] aMETOTEHE3 Y MIIEKOIUTAKOMINX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmarto3ouasl
MJICKOITUTAIOLIETOY, «SINIEeKIeTKa MIEKONUTAMIEro», «Kapruoknues B KieTkax
KOpEIIIKA JIyKa», MarHuTHAs MOJIENIb-alIUIMKalus «/leleHne KIEeTKW», MOJIEIb
JHK, Mmozaenb MmetadazHoit XpOMOCOMBI.

JlaGopaTopHble U NPaKTHYeCKHE Pa0OTHI:

Jlabopatopnas paborta Ne 3. «HabmrogeHne MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa
JlyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaboparopHas pabora Ne 4. «3yueHue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HaciencTBeHHOCTh M K3MEHYUBOCTh OPraHU3MOB.

[Ipenmer u 3agauum renetuku. Mctopust pasBuTusi reHETUKU. Poib TUTOIOTUY U
SMOpPHOJIOTUM B CTAaHOBJICHMM TE€HETUKH. BKiam poOCCHMICKUX U 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKU. MeETOAbl TeHETUKU (TUOPHUIOJIOTMYECKUM,
LUTOTEHETUYECKHUM, MOJEKYISIpHO-TeHeTHUeCcKuil). OCHOBHBIE T'€HETUYECKUE
NoHATUA. ['eHeTHYeCKas CUMBOJIMKA, UCIOJIb3yEeMasi B CXEMaX CKPEIIMBAHUM.
3aKOHOMEpPHOCTH HacJieI0BaHUsl NPU3HAKOB, YyCTaHOBJIEHHbIE ['. MeHueneM.
MoHoruOpuHOe CKpelmuBaHue. 3aKOH eauHOo00pa3us THOPHUJIOB IEPBOTO
nokosicHuda. IIpaBuno [OOMUHUpPOBAHUA. 3aKOH pACIICIJICHHUS MPU3HAKOB.
['unioresza unctotel rameT. [loHOE M HEMOJIHOE IOMUHUPOBAHUE.

JuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHUMOTO HACJIEIOBAHUS MPU3HAKOB.
[{uToreneTnueckre OCHOBBI JTUTHOPUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOIEEe
CKpenuBaHue.  Mcronp3oBaHWE — aHANM3UPYIOUIETO  CKpPEIIMBAHUS IS
OIpeeIeHHs] TeHOTUIIa 0COOU.

CuerieHHOe HaclieqoBaHue npusHakoB. Pabora T. Moprana no cuerieHHOMY
HACJIEIOBaHWI0 T'eHOB. HapymeHune cueluieHuss TE€HOB B pe3yJibTaTre
KPOCCUHTOBEpPA.

XpOMOCOMHas T€OpHs HACIEICTBEHHOCTH. [ €eHeTHUeCKnEe KapThl.

I'enetnka mona. XpoMOCOMHOE oOMpenesieHHe Mojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['oMoramMeTHsle W rereporaMeTHbie opraHu3Mbl. HacnegoBanue
MPU3HAKOB, CLIETJIEHHBIX C MOJIOM.



N3mMeHunBoCTh. BUIibI M3MEHYMBOCTU: HEHACIEACTBEHHAs U HACIEICTBEHHAS.
Ponp cpempl B HEHAcHEACTBEHHOW  W3MEHYMBOCTHU.  XapaKTEpUCTHKA
MOJAU(PUKALUOHHON W3MEHUMBOCTU. BapuanMoHHBIN psig ¥ BapUallMOHHAS
kpuBas. Hopma peaknum npuszHaka. KoJIMYeCTBEHHbIE W KauyE€CTBEHHBIE
MPU3HAKU ¥ X HOpMa peakimu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHYNBOCTH.
HacnenctBennas, wim TeHOTUNHMYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
U3MEHYMUBOCTb. Melo3 U TMOJIOBOM TpollecC — OCHOBA KOMOWHATHUBHOM
U3MEHUYMBOCTU. MyTallMOHHas M3MEHYMBOCTh. Kiaccudukanuss MyTaiuii:
TE€HHBIE, XPOMOCOMHBIE, FTEHOMHBIE. YacToTa ¥ MpUYMHBI MyTaliuii. MyTareHHbIe
(dakTophl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIEACTBEHHOW M3MEHUYMBOCTH H.
. BaBuiosa.
BresnepHas HacIeACTBEHHOCTh U K3BMEHUNUBOCTb.
I'enetuka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI T'€HETUKHU
YeJoBeKa: reHEaJIOTUYECKUH, OJIM3HEIIOBbIH, ATOTE€HETUYECKUH,
OMOXMMHUYECKUN, MOJIEKYJIsipHO-TeHeTHUeckuii. COBpeMEHHOE OIpesesieHne
TE€HOTHIIA: MMOJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomoipto [1[[P-ananuza. HacnenctBenHnbie 3a00j€BaHus 4eIOBEKA: TEHHbBIE
0ose3HH, OO0JIE3HU C HACIEACTBEHHOM MPEAPaCIOIOKEHHOCTBIO, XPOMOCOMHBIE
ooniesnu. ComaTuUyeckHe U TeHepaTuBHbIE MyTaluu. CTBOJOBBIC KIIETKH.
[TpuHIMIIBL 310pOBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPUIAKTUKU U JICUCHUS
reHEeTUYECKuX OoJie3Hel. MeIMKO-TeHEeTHUYECKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIUIUHCKOM TEHETUKU B TMPEIOTBPAlICHUM U JICYEHUH TEHETHUYECKUX
3a00s1€BaHUH YellOBEKa.
JdemMoHCcTpauMu:
[Toptpetst: I'. Mengens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.
Tabnuipl U cxembl: «K MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOreHEeTHYeCKast
OCHOBa», «3aKOH PACIICIUICHUS U €r0 LUUTOICHETUYECKash OCHOBa»,  «3aKOH
YUCTOTHl  TameT», «JluruOpuaHoe  CKpeuuBaHue),
«lluTonornyeckue OCHOBBI  JUTHUOPUIHOTO  CKpellUBaHUs», «Menosy,
«B3anmMoAeNCTBUE aJUIENIbHBIX TE€HOBY», «l €HeTH4YeCcKue KapTbl pACTEHUM,
KUBOTHBIX M 4elioBeKay», «['eHeTnka mosa», «3aKOHOMEPHOCTH HacjeIOBaHUs,
CUEIJICHHOTO ¢ mojioM», «KapuoTumbl YeloBeKa M IKUBOTHBIX», «Buibl
U3MEHUYUBOCTIY, «MonudukanmonHas u3aMeH4YnBoCThY, «HacnenoBanue pesyc-
gaKTopa», «I"eHeTrKa rpynn KpoBu», «MyTallMOHHAs: U3MEHYUBOCThHY.
OopyaoBaHue: MOACIU-aNIIMKAIMU «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonmnoe nomuHUpoBaHue», «JuruOpuanoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MHUKPOCKON W MHUKporpenapar «Jlpozoduna» (Hopma, MyTauuu
(bOpMBI KPBUILEB M OKPACKH Tela), repbapuii «I"opox moCceBHOIM.
JlaGopaTopHble U MPpaKTHYECKHE PadOThI:
Jlabopatopnas pabota Ne 5. «3yueHue pe3yinbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEITUBAHUS y IPO30(HIIbI HA TOTOBBIX MUKPOTIpEapaTaxy.
JlabopaTopHas pabora Ne 6. «U3yyeHue wmoauduUKaMOHHON
M3MEHYUBOCTH, TOCTPOCHUE BapUALIMOHHOTO PsiJia U BapUAIMOHHON KPHUBOY.
JlabopatopHas paborta Ne 7. « AHaIU3 MyTaluii y 1po30(uibl Ha TOTOBBIX
MHUKpOIpenapaTaxy.
[Ipaktuueckas padora Ne 2. «CocraBieHne W aHalU3 POJOCIOBHBIX
YEJIOBEKa».
Tema 7. Cesexunsi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuusi Kak Hayka W TPOIECC. 3apOXkKIACHUE CENEKIMU U JOMECTHUKAIIUS.
VYyenne H. W. BaBuioBa o0 1eHTpaXx MPOUCXOXKIEHUS W MHOTr0o00pas3us
KYJIbTYpHBIX pacTeHUl. LIEeHTpbI MPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COpT,
opo/ia, IITaMM.

CoBpeMeHHbIE METOABl CeleKIMU. MaccoBbIii U WHAMBUAYAIbHBI OTOOPHI B
CEJIEKUMU pacTeHUd M >KUBOTHBIX. OlLEHKa sKcTepbepa. biamzkopoacTBeHHOE
cKkpeniuBanue — uHOpunuHr. Ywucras nauHus. CKpeuMBaHUWE YHUCTHIX JIMHUM.
I'ereposuc, wiu rubpuanas cuna. HepoacTBeHHOe CKpenuBaHue — ayTOPUIANHT.
Otpanénnas rubpuamzanuss U €€ ycnexu. VICKyCCTBEHHBI MyTareHes M
MOJyYEHUE MOJUIUIONAOB. JIOCTMKEHHUSI CENIEKUUH PACTEHHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHomoruss Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. OTarbl
co3nanusi pekomOuHantHOM JIHK u TtpaHcrennsix opranuszmoB. Kiertounas
nHKeHepus.  Kierounele  KynbTypbl.  MEKPOKJIOHAJIBHOE  Pa3MHOXKEHUE
pacrenuid. KioHHpOBaHME BBICOKONPOIYKTUBHBIX  CEIbCKOXO3MCTBEHHBIX
OpPraHMU3MOB. DKOJIOTUYECKHE U 3Thyeckue mnpodiembl. MO — reHetnuecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.

JleMOHCTpanuu:

IToptpetsi: H. Y. BaBunos, 1. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. NBaHOB.
Tabmuiet u  cxembl: kKapTa «lIeHTpBI MPOUCXOXKICHHUS M MHOTO00pa3us
KyJbTYpHBIX  pacTteHuid», «llopompl momMamHumx  KMBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHui», «Otaanénnas rudpuauszanus», «PadoTsl akagemuka M.
®. HBanomay, «llomummonaus», «OObEeKTh OMOTEXHONOTHN», «KieTouHbIe
KYJIbTYPBI U KJIOHUPOBaHUEY, « KOHCTpYHpPOBAaHHUE U IEPEHOC T€HOB, XPOMOCOM).
O0GopynoBaHue: MYJISKU TUIOJOB M KOPHEIJIOAOB JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035CTBEHHBIE PACTEHHUS.
JlaGopaTopHble U NPaKTHYeCKHE PA0OTHI:

Okckypcus «OCHOBHBIE METOABI M JOCTHXKEHUS CEJIEKIMA pPACTEHUU U
KUBOTHBIX (Ha CEJIEKIUUOHHYIO CTaHIMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENHBII  y4acTOK, B TEIUIMYHOE XO3SIMCTBO, JIabOpaTOPHIO
arpOyHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KITACC

Tema 1. IBoTrOMOHHAS OHOJIOTHS.

[IpennochuIKM BOSHUKHOBEHUS 3BOJIOIUOHHON TEOPUH. DBOJIOLUOHHAS TEOPUS
u e€ Mecto B Ouojoruu. BiusHHE >BOJIOUMOHHON TEOPUM Ha pa3BUTHUE
OMOJIOTHY U APYTHUX HAYK.

CBugerenscTBa  3BOJIIONMHU.  [laneoHTOJNIOTMYECKHE:  MOCIEI0BATEIbHOCTD
MOSIBJICHUSI BUJOB B TMAaJCOHTOJOTMUECKON JIETOMUCH, TEPEXOJHbIe (HOPMBI.
buoreorpaguueckue: cXoACcTBO U paznuuue ¢GayH U (QIOp MATEPUKOB U
OCTpPOBOB.

DOMOpHOJIOTHYECKHE: CXOJCTBA W pa3luyusi HSMOPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIIbHO-AHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pyAMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX IMyTel y BCeX
OpPraHu3MOB.

OBomonmonHas teopuss Y.  [apBuna. IIpennocbulku  BO3HMKHOBEHUS
JTapBUHM3MA. J[BUXKYIIME CUJIBI ABOJIONMHM BUAOB 10 JlapBuHY (M30BITOYHOE



Pa3MHOXEHUE MTPU OTPAaHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAS U3MEHUYUBOCTb,
O0opb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretuueckass teopusi »Bomonuu (CTD) u e€ OCHOBHbBIE MOJIOKEHHUS.
MukposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.

JBwkymue cuibl ((hakTopbl) SBOJIONMU BUAOB B Mpupoie. MyTalMOHHBINA
MpoLecc U KOMOMHATUBHAA M3MEHUMBOCTH. [lOMynslMOHHBIC BOJHBI U Apeid
reHoB. M30I1ust 1 MUTpanus.

EcrectBennbiii  oTOOp — HampaBisAoOmMK  (GakTop ABOMOIKUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3ylbTaT dBoonuH. [Ipumepsl
MPUCTIOCOOICHN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu  BumooOpazoBanue. Kputepum  Buma.  OcHoBHBIE  (OpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MaxkposBomoriusi.  DopMbel  3BoMOLMM:  (DUIIETHYECKas, JAUBEpPreHTHas,
KOHBEPTeHTHas, mapauenbHas. HeoOpaTuMoCcTh 3BOIONUH.

[TpoucxoxneHue oT HECMEeIUAITM3UPOBAHHBIX MIPEAKOB.
[Iporpeccupyroias cnenuanu3anus. AJanTUBHAS PaIAALIASL.
JdemoHcTpaumu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kopanescknii, K. M.
bap, 3. I'ekkensb, ®. Mromep, A. H. CeBepiios.

TaOmuie! n cxembl: «Pa3sBuTHe oOpraHM4eckoro mupa Ha 3emiey,
«3apobILIN MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukcey», «Dopmbl 60pHObI 32
cyliecTBoBanue», «EctecTBeHHbIil 0TO0P», «MHOrooOpaszue cCOpToB pacTeHHID,
«MHoroobpazue  mopoJ  KUBOTHBIX», «ITomymnsum»,

«MyTanMoHHas U3MEHYUBOCTBY, «Apomop¢o3bl», «Mnnoananranumy, «O0mas
JereHepanns», «JlBmwxymue cuiasl sBosronun», «Kapra-cxema Mapuipyra
Iy TEIIECTBHS 4. HapBuHay, «boprba 3a CYLLIECTBOBAHHEY,
«IIpucnocobmeHHOCTs OpraHu3MoBy», «l'eorpaduueckoe BUAOOOpPA30BAHUEY,
«IKOJIOTHYECKOE BUI000PA30BAHUE.

ObopynoBaHue: KOJJIEKLUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKpPACKU, HAOOp
IJIOJIOB W ceMsiH, Koiuiekiusi «lIpumepbl 3alIUTHBIX TPUCHTOCOONEHUHN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HANpPaBJICHUS 3BOJIOLUNY, 00bEMHAS MOJIENb
«CTpO€eHHE TOJIOBHOTO MO3ra O3BOHOYHBIX).

buoreorpaguyeckass kapra Mwupa, KojuleKus «@POpMBI  COXPaHHOCTH
MCKOIAaeMbIX JKMBOTHBIX W pacTeHui», Monenb ammiukanus «llepexpéct
XpOMOCOM», BIaXKHble mpemnapaThl «Pa3ButHe HacekoMoroy», «Pa3Butue
JATYLWIKW», MUKpomnpenapaT «po3odunay (Hopma, MmyTranuu GopMbl KPbUILEB U
OKpacKu TeJja).

JlaGopaTopHble U NpaKTUHYeCKUue padoThI:

Jlabopatopnass padora Ne 1. «CpaBHeHHE BHJOB MO MOPQOIOTHUUECKOMY
KPUTEPUION.

Jlaboparopnas pabora Ne 2. «Onucanue mpucnocoOJEHHOCTU OpraHu3Ma U e
OTHOCUTEJILHOI'O XapaKTepay.

Tema 2. Bo3HnKHOBeHME U pa3BUTHE KM3HU HA 3emJie.

JloHay4YHbIE TPEACTABICHUS O 3apOXACHUM >KU3HU. HaydHble TrHIIOTE3bI
BO3HUKHOBEHUSI >KM3HM Ha 3emiie: aOuoreHe3 M NaHcrepMus. XUMHUYecKas
ABONIIONMSA. AOMOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKHX.
DOKCHEepUMEHTAIIbHOE TMOATBEPKJICHUE XUMUYECKOM H3Bosonu. HavanbHbie
sTambel Oumoniormueckoir sBomronuu. [umoreza PHK-mupa. ®opmmposanue
MEMOpaHHBIX CTPYKTYpP M BO3HMKHOBEHHME MPOTOKIJIETKU. [lepBble KIETKU U uX
sBOIONMSA. POPMUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3Butne xu3HM Ha 3emiie 1o spaMm M nepuojaMm. Karapxeil. Apxelickas u
npoTepo3oiickas opel. Ilanecosoiickas_ spa n e MEPHOMBL: KeM6pm”ICKHﬁ,
OP/IOBUKCKHM, CUITYPUICKHi, IEBOHCKHUI, KAMEHHOYTOJIBHBIN, IICPMCKHH.
Meso3oiickast 9pa 1 €€ IepUOJIbI: TPUACOBBIN, IOPCKUM, METOBOH.

KaiiHozolickass 9pa W €€ nepuoApl: NaJICOreHOBBIA, HEOTCHOBBIN,
AHTPOIOTE€HOBBIN.

XapakTepucTuka KiIUMaTa W TeO0JOrM4ecKux mnpoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOIMU PACTUTENIBHOTO MU KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
AKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.
Cucrema OpPraHMY4ecKOro Mupa Kak OTpaxeHue 3BOOHUH. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

OBOJIOLMS YelloBeKa. AHTPOIOJOrUsl Kak Hayka. Pa3BuTue NpeacTaBiIeHUU O
NPOUCXOKIECHUN 4YelIoBeKa. MeTolbl M3ydeHus aHTpororeHesa. CxoactBa H
pa3INyus YeJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.
JIBmxytue cuibl (hakTopbl) aHTpornoreHe3a. HacnencreeHHass ”3MEHYMBOCTh U
€CTECTBEHHbIN 0TOOp. OOLIECTBEHHBI 00pa3 KW3HU, WU3TOTOBJICHHE OPYAUI
TpY/ia, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU HBOJIFOLMU YEJIOBEKA: aBCTPAIONUTEKH, YUeoBeK
yMenbld, YemoBek npAMOXOAdAIni, YenoBeK HeaHAEpTalbCKul, YesoBek
pa3yMHbIii. HaxoJKu MCKOMAeMbIX OCTAaTKOB, BPEMS CYIIECTBOBaHUs, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pa3 KU3HH, OPYIUs.
UYenopeueckue pacbl. OCHOBHBIE OOJBIINE Pachl: €BpOIeOnIHAs (€Bpa3uiicKas),
HErpO-aBCTPAIOUTHAS (?KBaTOpHANIbHAS ), MOHTOJIOUHAS (a3uatcko-
amepukaHckas). UepTbl NpUCIOCOOJIEHHOCTH MPEACTABUTENECH 4YETOBEUYECKUX
pac K YCIOBHUSM CYIIECTBOBaHMA. EIMHCTBO uenoBeueckux pac. Kpuruka
pacusmMa.

JdemoHcTpaumu:

[Toptpetsr: ®@. Penu, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. /{apBuH.
TaOmumps! u cxemsl: «Bo3nukHoBeHue CoslHEUHON cuctembl», «Pa3BuTue
OpraHMyeckoro  mmpa», «PacturenpHas kieTtka», <COKUBOTHasg KIeTKay,
«IIpokapuoTnueckas kinetka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHHS YeIOBEKa U YeTOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCEOHTOJOTUYECKHX HAXOJOK IIPEIKOB
COBPEMEHHOI0 4elioBeKay, «llpeBHenmue moan», «pesaue moan», «llepsbie
COBPEMEHHBIE JI0IN», «HeIoBEeYECKHE pachDy.

O6opynoBaHue: MYJISIKU «IIpoucxoxaeHue YeJI0BEKa» (OrocTHI
aBCTpaJIONUTEKA, MUTEKAaHTPONa, HEaHAepTalblla, KPOMAaHbOHIA), CIENKH WU
M300paKEeHHs] KaMEHHBIX OpYAHMA MEePBOOBITHOIO Ye€JIOBEKa (KaMHHU-YOIIIEPHI,
pyomia, ckpebiia), TEOoXpOHOJIOTHMYecKass Tabnuuia, KoJuieKus «DopMbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHble M NIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padota Ne 1. «V3ydeHne HCKOMAEMBIX OCTAaTKOB PAcTECHUN U
KUBOTHBIX B KOJUICKIUSX).

OKCKypCHst «OBOJIFOLMS OPraHUYECKOro Mupa Ha 3emie» (B ECTECTBEHHO-
Hay4YHBIN WM KpaeBeIUECKUN My3eil).

Tema 3. Opranuszmsl U OKpYyKaUias cpeaa.

DKOJIOTHsI KaK Hayka. 3aJadyd U pas3zelibl SKOJOTMU. MeTolbl 3KOJIOTHYECKUX
UCCIIENOBAHNN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.



Cpenpl oOWTaHuS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, IIOYBEHHAS,
BHYTPUOPTraHU3MEHHAsI.

Okosnoruueckue  (axktopel. Knaccudukamus  5KOJIOTHYECKUX  (PaKTOPOB:
abuoTHyeckue, OUMOTHYECKHME U AaHTPONOreHHble. JlelcTBHE HKOJIOIMUYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AbGunotndeckue (¢GakTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTOMEPHOIU3M.
[IpucniocoOnenust OpraHu3MoB K  JCHCTBUIO aOMOTHYECKHX  (DaKTOPOB.
buonornyeckue puTMsl.

buortnueckue ¢daktopsl. Bumbl OMOTHYECKUX B3aMMOJCHCTBHI: KOHKYPEHIIMS,
XHUIIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMeEHcanu3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHUe OMOTHYECKUX B3aUMOJCHCTBHUI ISl CyIIECTBOBAHUS OPraHU3MOB B
OPUPOJHBIX COOOIECTBAX.

DKOJIOTHUECKHE  XApAKTEPUCTHKM  momyssiuud. OCHOBHbIE — MOKa3aTeau
TOMYJIILMA: 9UCICHHOCTD, IIOTHOCTB, POXKIAeMOCTb, CMEPTHOCTH, MPHPOCT,
MuUrpanys. J[mHaMuKa 4uCI€HHOCTH MOIMYJISILUN U €€ PEryIsaius.
JlemoHcTpaumu:

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkens.

Tabmumsr u cxembl: kapta «lIpuponnbsie 30HbI 3emnm», «Cpeapl oOuUTaHUS
opranusMoBy», «®oronepuonnsm», «llomymsauum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU NONYJSUUU HHDY30puu-TyPenbkn», «IlunieBbie nenm».
JlabopaTopHbIe M IPaKTHYECKHE PA0OThI:

Jlaboparopnas padota Ne 3. «Mopdosiornueckue 0COOEHHOCTH PacTEHUN U3
pa3HBIX MECT OOUTAHUSY.

JlaGoparopHasi pabota Ne 4. «BnusiHue cBera Ha POCT U Pa3BUTHE UYEPEHKOB

KOJIEyCay.
IIpakrudeckas padora Ne 2. «l[lomcy€T MIOTHOCTH MOMYMSAUNA Pa3HBIX BUIOB
pacTeHU.

Tema 4. Coo0mecTBa U 3K0JI0rHYeCKHE CHCTEMBI.

Coo0miecTBO opraHu3mMoB — OuoueHo3. CTpyKTypbl OuHOILIEHO3a: BUIOBaf,

npoCcTpaHCTBEHHasA, Tpoduueckas (mumieBasi). Buasl-momuHantel. CBS3u B
OHoIIeHO3E.

Dxoyiornyeckue cucteMbl (dkocucteMbl). Ilonstue 00 »dKkocuctemMe U
ouoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI HKOCHUCTEMbBI: MPOJYLIECHTHI,
KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BemIECTB W MOTOK JSHEPruud B
skocucreMe. Tpoduueckue (MuieBbie) YPOBHU IKOCUCTEMBI. [IuieBbie 1ienu u
cetd. OCHOBHBIE TMOKa3zaTelIM  JAKOCHCTEMBI:  OuoMacca,  MPOAYKIIUS.
DKOJIOTUYECKUE TUPaMUJIbl: MPOAYKIIUU, YUCICHHOCTH, Ouomacchl. CBOMCTBa
AKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJIISILUS, pa3BuTHe. CyKileccusl.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCUCTEMA XBOWHOIO WJIU
IUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE OKOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp603KOCUCTEMBI.
buonoruyeckoe u x034MCTBEHHOE 3HAUEHUE arpodKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak ¢akrop ycroiumBocTH d3kocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3Ho0Opasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o Ouocdepe. I'paHuiipl, coctaB u CTpPyKTypa
ouocdepnl. Kupoe BemecTBO U ero (yHkiuu. OcobeHHOCTH Ouochepbl Kak
ro0anbHOM 2KOCUCTEMBI. J[MHaMu4eckoe paBHOBecME€ M OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTbl BemecTB M OMOTCOXMMUYECKHE ITUKIIBI SJIEMEHTOB (yriiepona,
a30Ta). 30HATBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.



YenoBeuecTBO B Onochepe 3emiiu. AHTPONOTEeHHbIE M3MEHEHHUs B Ouocdepe.
['o6asibHbIE HKOIOTHYECKUE TTPOOIEMBI.

CocymiectBoBanue Mpupojibl U venoBeuecTBa. CoxpaHeHue OuopazHooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepsl. OCHOBa panuOHAIBHOIO YIPABICHUS
INPUPOIHBIMU pECypcaMH W HX HCMOIb30BaHHe. J(OCTIKEeHUs OWONOTHH U
OXpaHa MMPUPOJIBL.

JdeMoHcTpauuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuupl u cxemsl: «[luiessie nenuy», «bUOIEHO3: COCTaB U CTPYKTYPA»,
«IIpuponnsie coobmiectBay, «llenu nmutanus», «IKoJOrMyYecKas MUPaAMUAAY,
«buocepa  u  yenoBek», «IKOCHCTEMa IIUPOKOIMCTBEHHOIO  JIECay,
«JKocucTeMa  XBOMHOro Jjeca», «buoneHo3 BomoéMa», «ATpPOLEHO3Y,
«lIpumepHBIE aHTPOIIOTEHHBIE BO3ACHCTBHUS Ha IpUpoAy», «Baxnenmue
VMCTOYHUKH 3arpsi3HEHHS] BO3[lyXa U TPYHTOBBIX BoA», «llouBa — BaxHenuas
coctapisifomiasi  ouochepsr», «PakTopbl Aerpamanuu mouBy», «llapHUKOBBIN
adpdexty, «DakTopsl PAAMOAKTUBHOTO 3arpsizHeHus Ouochepb», «OO0mas
CTpykTypa Omocdepnl», «PacnpocTpaHeHue xu3Hu B Ouochepe», «O30HOBBIN
sKpaH ouocheprn», «Kpyrosopor yriepona B 6uochepe», «KpyroBopor a3ora B
IPUPOLEH.

O6opynoBanue: MoeNIb-anuIMKaus « TunuyHbsie OMOIeHO3bD, Tepoapuit
«PacturensHble  coobmiecTBay, Kkomekuuun — «buouenos», «Bpenurenu
BAKHEUIIUX CEIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuul M KOJUIEKIUU
pPaCTEHHMI M UBOTHBIX, IPUHAJICKAIINE K PAa3HbIM 3KOJOTHUYECKUM TpymIaM
onHoro Buaa, Kpachnas xuura Poccuiickoii ®enepanuu, u300paKeHUs
OXpaHSAEMBIX BUJIOB pacTeHHit U KUBOTHBIX.



IUNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUWA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30OBOM VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHNMA

Cornacao ®I'OC COOQO, ycraHaBauBarOTCs TpeOOBaHUS K pe3ybTaTaM OCBOCHUS
0OyYaloIMUMUCA TPOTPAMM CPEIHEr0 OOIlero oO0pa3oBaHUs: JUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JAMYHOCTHBIX PE3YIbTATOB OCBOEHHUs mpenmera «buonorus»
BBIJICJICHBI  CJIEAYIOIIME  COCTaBISIIOIIME:  OCO3HAHME  OOyYaroIIMMUCS
POCCHICKOM TPAXITAHCKOM HWICHTUYHOCTA — TOTOBHOCTM K CaMOpPA3BUTHIO,
CaMOCTOSITEIbBHOCTU U CAMOOIPEECICHUI0, HAIMYME MOTHUBALMU K OOYYEHUIO
OuoJorny, 1eJeHaNpPaBICHHOS Pa3BUTHE BHYTPEHHUX YOCKICHUIN JIMIHOCTH Ha
OCHOBE KIIFOYEBBIX I[IEHHOCTEH W HUCTOPUYECKHX TPAOUUUNA  pPa3BUTHS
OMOJIOTUYECKOTO  3HAHUS, TOTOBHOCTh UM  CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJACTBOBAaTbCSI B CBOEM  JICSITEIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMHU
YCTAHOBKaMHM, MPUCYIIMMHU CHUCTEME OHOJIOTUYECKOTrO O00pa30BaHMs, HAJIUYWE
AKOJIOTUYECKOTO TPABOCO3HAHUS, CIOCOOHOCTU CTaBUTh I1IE€TU U CTPOUTH
KU3HEHHBIE TIJIaHBI.
JIn4HOCTHBIE PE3YyNbTaThl OCBOCHUS mpeaMera «bHOJIOTHS» IOCTUTAIOTCS B
€MHCTBE Yy4YeOHOM U BOCHUTATEIBHON [EATEIIbBHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMA  POCCUUCKUMHU  COLUUOKYJIBTYPHBIMH, HUCTOPUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, MPUHSITHIMU B OOIIECTBE MpaBUIaMU U
HOpMaMH  TIOBEJACHHS W  CIIOCOOCTBYIOT  IpolleccaM  CaMOIO3HAHUA,
CaMOBOCIIMTaHUSI U CAMOPA3BUTHSI, PA3BUTHS BHYTPEHHEW MO3ULIMU JIMYHOCTH,
MMaTPUOTU3MA, YBAXKEHUS K 3aKOHY M NPABONOPSAKY, YEJIOBEKY Tpyla U
CTapiieMy I[IOKOJICHUIO, B3aUMHOTO YBAXKCHUS, OEpPEKHOr0 OTHOIICHHUS K
KyJIbTYPHOMY HACIEOUI0 W TPAJAULIHUSAM MHOTOHAIMOHAIBHOTO  Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.
JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTro npeaMera «bHoaoTus» JOJKHbI
OTpakaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH NO3ULIMEN JIMYHOCTU, CUCTEMOM IIE€HHOCTHBIX
OpUEHTAllUW, TIO3UTUBHBIX BHYTPEHHUX YOEXKICHHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOT0 OOIIECTBa, PaCIIMPEHNE KU3HEHHOTO
ONBITA U ONbITA ACATEIBHOCTH B MPOILIECCE PEATM3ALUN OCHOBHBIX HANPABICHUI
BOCIIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIMTAHMSI:
c(hOPMHUPOBAHHOCTh T'PAKAAHCKONW TMO3UIIMU OO0YYArOIIErocsi KaKk aKTUBHOTO M
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;
OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKCHHE 3aKOHA U
MPaBOMOPSIIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTU IMPHU CO3JaHUU yUYEOHBIX
MPOEKTOB, pEIICHUH Y4eOHBIX U TIO3HABATEJbHBIX 3a/lay, BBIMOJHECHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH OTPEEIATh COOCTBEHHYIO TO3UIIUIO TIO OTHOIICHUIO K SIBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHATSH €€;



YMEHUE YUYUTHIBATh B CBOMX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C pa3HbIMU YOEKIECHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMU
U COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTH K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJIHEHUS YUEOHBIX,
MO3HABATEJIbHBIX M HCCIIEIOBATEIILCKUX 3a/lad, YBaKUTEIHLHOIO OTHOIICHUS K
MHEHHIO OIIOHEHTOB MPU OOCYXKICHUHM CIIOPHBIX BOTPOCOB OHMOJIOTHYECKOTO
CoJIep KaHUS;

TOTOBHOCTH K TYMaHUTapHON U BOJOHTEPCKON ACSITEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:
c(hOPMHUPOBAHHOCTh POCCUHCKON TpakJIaHCKOW HIACHTUYHOCTH, MATPUOTU3MA,
YBOKEHUSI K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH Tiepes; PonuHOM,
TOPJIOCTH 3a CBOM Kpal, CBOIO PonuHy, CBOWM SA3BIK M KYJIBTYpy, NPOLUIOE U
HaCTOsIIIee MHOITOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACJEIUI0 U TMaMSTHUKAM MPUPOIBI,
JIOCTIXKEeHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;
CITIOCOOHOCTH OIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OWoJIOTHH, TTOHUMAHUS 3HAYCHHUS] OWOJIOTMH B TIO3HAHWUW 3aKOHOB IMPHUPOIBI, B
’KU3HU YE€JIOBEKa U COBPEMEHHOT'0 OOIIIECTBA;
ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyKeHHUIO u 3ammre OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;
3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHSI:
OCO3HaHHE JYXOBHBIX [IECHHOCTEN POCCUICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBE/ICHUS;
CIIOCOOHOCTh OIICHUBATh CHUTYyallMi0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHEHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH,
OCO3HaHWE JIMYHOTO BKJAJa B TIOCTPOEHUE YCTOWYMBOTO OYIyIEro;
OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTENSIM, CO3/IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS [IEHHOCTEN CEMEWHOW JKU3HU B COOTBETCTBHUU C
TpaguuusiMu HapoaoB Poccuu;
4) 3CTeTHYECKOT0 BOCIIMTAHUS
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;
MMOHUMaHUE AOMOIMOHAIBHOTO BO3JCHCTBUS JKMBOW TPUPOABI H e
IIEHHOCTH;
TOTOBHOCTh K CAMOBBIPAKEHHIO B pa3HBIX BUAaX UCKYCCTBA, CTPEMJICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKON JTMYHOCTH;
5) ¢puznyeckoro BocnuTaHusi, GOPMHUPOBAHNS KYJIbTYPbI 310POBbSI U
IMOIUOHAJIBHOTO 0J1ArONOTyYHUs:
MMOHMMAaHUE W peaiu3alus 3J0pOoBOro u 0e3omacHOro oopasza >Ku3Hu (310pOBOE
MUTAHUE, COOIOJICHUE TUTMEHUYECKUX MpaBWI M HOPM, COQJIaHCUPOBAHHBIN
PEXKUM 3aHATUN U OTAbIXA, pEryiisipHas ¢u3nuecKkask aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PH3NYECKOMY U
NICUXUYECKOMY 3/10POBbIO;
NOHWMMaHUE IIEHHOCTH TPAaBWJI  HWHIWBUAYAJIbHOTO M  KOJUICKTHBHOTO
0€30IacHOr0 TOBEJEHUSI B CUTYalMSIX, YIPOXKAIOUIUX 3I0POBBIO U KU3HU
JIIOJICH;
OCO3HAHHWE TIOCICJACTBUNA WM HENPUATHS BPEIAHBIX TPHUBBIUCK (YHOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);
6) TPy/10BOT0 BOCIIUTAHMS:
TOTOBHOCTb K TPY/ly, OCO3HAaHUE [IEHHOCTH MacTepPCTBA, TPY10II00UE;



FOTOBHOCTh K AKTUBHOM [I€STEIBHOCTH TEXHOJOTHYECKOW W COLUAIBHOMN
HAIpPaBJICHHOCTH, CIOCOOHOCTh UHUITUUPOBATD, JIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;
UHTEpEC K pa3iIuyHbIM chepaM NpodecCUOHANbHON NIeATeNbHOCTH, YMEHHE
coBepIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun U peann30BBHIBATH
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;
TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa3oBaHUIO Ha
NPOTSHKEHUU BCEH )KU3HH;

7) IKOJIOrHYeCKOr0 BOCTIMTAHMSA:
AKOJIOTUYECKHU II€JIeCO00pa3HOe OTHOLIEHUE K MPUPOJIE KAK MCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;
MOBBILICHUE YPOBHS  OSKOJOTHYECKOW KYJIbTYphl: MPHOOPETEHHE OIbITa
IJIAHUPOBAHUS TOCTYNKOB M OLEHKM HMX BO3MOXHBIX TIOCIEACTBUN JIA
OKpY>KaroIlEn Cpe.Ibl;
OCO3HaHWE TIJI00ATBHOIO XapaKTepa SKOJOTMYECKHX NpoOJeM M MyTed HuX
pEIICHNUS;
CIOCOOHOCTh MCIOJIB30BaTh MPUOOPETaEMble IPU U3YUEHUH OMOIOTHH 3HAHUS U
YMEHHUSI TpU  peUleHuH  [poOsieM,  CBA3aHHBIX C  palUOHAaJIbHBIM
OPUPOJIONOIb30BaHUEM  (COOJIIOIEHHME TpaBWJI IOBEACHHUS B  IPHUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHHE DPABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
AKOCUCTEM, OHOChEpHI);
AKTUBHOE HENPUATHE ACHUCTBHUM, NPUHOCAUIUX BPE OKPYKAKOMIEH MPUPOIHOU
cpene, YMEHHE  IPOTHO3MpPOBaTh  HEOJAronmpUATHBIE  SKOJOTMYECKHUE
NOCJIECTBUSA NPEANPUHUMAEMBIX ACUCTBUI U NPEIOTBPAILATH HX;
HaJU4KMe Pa3BUTOrO HKOJIOTMYECKOTO MBILUICHHS, SKOJOTUYECKOH KYJIbTYPHI,
OmnbITa NEeSATENbHOCTH AKOJIOTUYECKOU HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATBbCSI MU B II03HABATENBHOW, KOMMYHUKAaTUBHOM U COLIMAIBHON
OPAKTUKE, TOTOBHOCTH K YYaCTHUIO B  IIPAaKTUYECKOH  JEATEIbHOCTH
AKOJIOTMYECKON HANIPABJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS:
c(OPMUPOBAHHOCTb ~ MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO0 MECTa B IOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHKUE SI3bIKOBOM UM YMTATEIbCKOW KYyJIbTYypbl KaK CpencTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U MO3HAHUS MUDA;

NOHMMaHue crnenupukd OHOJIOTUM KaK HayKH, OCO3HaHHs €€ poiu B
(opMUPOBaHMN PALMOHAIBLHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUM LEIOCTHOTO
IPEICTaBICHUS 00 OKpYXarolleM MHUpPE Kak O €JUHCTBE IMPUPOJIbI, YeIOBEeKa U
oOIIecTBa, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH W PEHIeHUH Npodsiem
COXpaHEHUs! TPUPOJHOTO PABHOBECHS;

yOEKJIEHHOCTh B 3HAYMMOCTH OWOJOTMHU ISl COBPEMEHHOW LHMBHJIM3AIUU:
o0OecrieueHrss HOBOTO YPOBHSI Pa3BUTHUSI MEIMLIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pelaTh pEeCcypcHble MPOOJEeMbl  pa3BUTHUS
YeJI0BEUECTBA, MTOMCKA MyTe BhIXOAA U3 TJIOOATBHBIX 3KOJOTUYECKUX MPOoOIemM
u oOecrieyeHuss TMepexoja K YCTOMYMBOMY pPa3BUTHIO, PAIlMOHAIBHOMY
HCIIOJIb30BaHUIO TPUPOTHBIX PECYPCOB U (DOPMHUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUH OMOJIOTUYECKUX 3HAHUM B IIEIISAX MOBBIIICHUS
oO1el KyJbTypbl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (PYHKIHMOHAJIbHOM  TPaMOTHOCTH  OOydaromuxcs,
(dopmupyeMoii Tpu n3yueHUN OUOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH UCIIONb30BaTh TOJy4YaeMble 3HAaHUS IJIs aHajiu3a Hu
OOBSICHEHHSI SIBICHUI OKPY>KAIOIIEro MUPa U MPOUCXOIALINX B HEM N3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIIOUEHHUSI Ha OCHOBE HAy4YHBIX (DAaKTOB H
MMEIOIIUXCS JAHHBIX C LENbIO MMOJIy4YeHHs TOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui
pelieHus mpobyieM B peabHBIX KU3HEHHBIX CUTYalIUAX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIEAOBATEIBCKYIO IEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIE;
TOTOBHOCTb W CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHIO U
caMo00pa30BaHUIO, K aKTUBHOMY MOJYYCHHMIO HOBBIX 3HAHUHM MO OHONOTHUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeramnpeaMeTHbIe  PE3yNbTaThl  OCBOCHHUS ~ y4eOHOTO  MpeaMeTa
«buonorus» BKJIIOYAIOT: 3HAYUMBIE [UIsI  (POPMUPOBAHUS MHUPOBO33PEHUS
oOyJaromuxcst  MEXIUCUUIUIMHAPHBIE  (MEXIpPEAMETHBIE)  OOIEHAYyUYHbIE
MOHSATHS, OTPa)XAlOUIUE IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHenu(uxy
METOJIOB TIO3HAHUS, WCIOJIB3YEMbIX B ECTECTBEHHBIX HaykKax (BEIECTBO,
DHEPTHS, SBJIICHHWE, TPOIECC, CHUCTEMa, HAydHBIH (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIECIOBaHWE, HAOIIOJCHUE, H3MEpEHUE,
SKCIIEPUMEHT M JIPYTHX ), YHUBEPCAIbHbIC YUeOHbIC IecTBHS (IT03HABATEIIBHEIC,
KOMMYHUKATHBHBIC,  PETYJSITUBHBIE), oOecrneuuBaroniye  QopMUpOBaAHUE
(GYHKIIMOHATBHOM TPAaMOTHOCTU U COIMAIBHOM KOMIETEHIIMU O00ydarouuxcs,
CIIOCOOHOCTh 00YYarOIIUXCSl MCIO0JIb30BaTh OCBOEHHBIE MEXIUCIUILIMHAPHBIE,
MHPOBO33pEHUYECKHE 3HAHUS W yHUBEpPCAIbHBIC ydYeOHBIC JCHCTBUS B
ITO3HABATEJILHOW M COLIMAJIBHOM MPAKTHUKE.
MeranpeaMeTHble PE3yNbTaThl OCBOCHMSI TMPOTPAMMBI  CPEIIHETO  OOIIero
00pa3oBaHUsl TIOJDKHBI OTPaXkKaTh:
OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU 1€HCTBUSIMU:
1) 6a30BbIe JOrHYeCKHE ICHCTBHUS:
CaMOCTOSITEITEHO bopMyIpPOBATH U aKTyaJTM3upPOBaTh npoobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
UCIIOJIb30BaTh TPU OCBOCHUM 3HAHUW MPUEMBI JIOTHUYECKOTO MBIIIJICHUS
(amanuza, cuHTE3a, CpaBHEHWs, KilacCHUUKAIMK, OOOOIIEHHUS), PACKPHIBAThH
CMBICJT OHMOJIOTUYECKUX TOHATHHA (BBIICIATh WX XapaKTepHbIC MPU3HAKH,
yCTaHABJIUBATH CBSI3U C APYTHMH MOHATHSIMH ),
OTpEeNeNsaTh 1eNW JAESITCIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU IIEIISIMU;
WCIIOJIh30BaTh OMOJIOTUUECKHUE TOHSATHS I OOBSICHEHUS (DaKTOB W SIBJICHUI
YKUBOU IIPUPOLBI;
CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, JECIyKTUBHBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



MPUMEHSTh CXEMHO-MOJIENIbHbIE CPEJCTBA I MPEACTABICHUS CYIIECTBEHHBIX
CBA3€H U OTHOIICHUA B H3yYaeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKkKe
NPOTUBOPEUYHMI PAa3HOrO POJA, BBIABICHHBIX B Pa3IUYHbIX HH(GOPMAIIMOHHBIX
UCTOYHUKAX;
pa3pabarbiBaTh IUIAH pPEHICHUS TPOOJEeMbl C YYETOM aHaIM3a WMEIOIINXCS
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;
BHOCUTH KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;
KOOPJIMHHUPOBATH U BBITIOJIHATH padOTy B YCIOBUSX PEATbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIIEHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

) 6a30BbIe HCCIE0BATEIbCKHE TelCTBUS:
BJIQ/ICTh HaBBIKAMU Y4E€OHO-MCCIEIOBATENbCKOW U TMPOEKTHOM JESATEIbHOCTH,
HaBbIKAMHM  pa3pellieHus MpodsieM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTENIbBHOMY  TOUCKY METOJOB pEIICHUS MPAKTHUUECKUX  3ajad,
MPUMEHEHHUIO Pa3INYHbIX METOIOB MIO3HAHUS;
HCIIOJIb30BaTh Pa3jMuHbIe BUABI JEATEIBHOCTH MO MOJYYCHUIO HOBOTO 3HAHMUSA,
€r0 MHTEPIIPETAINH, TPEOOPA3OBAHHUIO U TPUMEHEHUIO B YUEOHBIX CUTYaIUAX, B
TOM YHCJIE IPU CO3JaHUM YUE€OHBIX U COLUAIBHBIX ITPOEKTOB;
dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BJIaJ€Th HAYYHOH TEPMHUHOJIOTHEH,
KJTFOUECBBIMH TTOHSATHSIMHA U METOJAMHU;
CTaBUTh U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;
BBISIBIISITh  IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBATh  3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHUs, HAXOAUTh apryMEHThI JJIsi JOKa3aTelIbCTBa
CBOMX yTBEPKICHUH, 3a7aBaTh MMapaMeTPhl U KPUTEPUU PEIICHUS;
aHAJIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEIICHUS 337aud Pe3yibTaThl, KPUTUIECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;
JIaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATH TPUOOPETEHHBIN OTIBIT;
OCYILIECTBIISATh LI€JICHANPABIECHHBI TIOMCK MEpPEeHoca CPEeACTB U CIOCOOOB
NEeUCcTBUS B MPO(ECCUOHAIBHYIO CPEY;
YMETh TEPEHOCUTHh 3HAHHWA B TO3HABATEIBHYI0O U MPAKTUYECKYIO O00JIacTH
KHU3HEICATEIIHOCTH;
yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;
BBIIBUTATh HOBBIE WJEH, MpeajaraTb OPWUTHHAIBHBIC TMOAXOABI M PEIICHHS,
CTaBUTh MPOOJIEMBI U 337a4H, I0NYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pa6ora ¢ undopmanueii:

OPUEHTHUPOBATLCS B PA3MUYHBIX HCTOYHUKAX WHOOpMAIUMU (TEKCTE y4yeOHOro
nocoOus, HAYYHO-TIOMYJISIPHOW JUTEpaType, OWOJOTHYECKUX CIOBapsX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MIHTepHETE), aHATU3UPOBATh
uHGOPMAIMIO PA3JIMYHBIX BUAOB U (OPM TMPEACTaBICHUS, KPUTHUYECKU
OILICHMBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTH;
dopMyIUpOBaTh 3ampOChl U MPUMEHATh Pa3IMYHbIE METOJBI MPH TIOMCKE U
oTOOpe Orosiornyecko nHGopMaluu, HEOOXOAUMOM ISl BHITIOJTHEHUS Y4EOHBIX
3ajay;
npuoOpeTaTh  OMBIT  HWCIOJIb30BaHUS  WH(OPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh  KYJIbTYPY AaKTUBHOTO  HCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTHUMaNbHYIO  (opMy  mpeacTaBieHUs
Ooumosiorndecko uHpoOpMaIMu (CxeMbl, TpaduKH, JAUATPAMMBbI, TaOJUIIbBI,
PUCYHKH U JAPYTOE);
UCIIOJIb30BaTh HAy4YHBIM S3bIK B KAaueCcTBE CpEACTBA Ipu padoTe C
Oouonoruueckod HH(OpMalMe: TPUMEHATb XHUMHUYECKUe, (Qusnueckue u
MaTeMaTHYeCKUe 3HAKU U CHUMBOJBI, (POpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHUE  CPEICTBA
HaTJIS AHOCTH;
BJIa/ICTh HABBIKAMU PACHO3HABaHUS U 3alIUTHl HHPOpMAIMH, HHHOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.
OByajjeHre YHUBEPCAIbLHBIMUA KOMMYHHUKATUBHBIMH JI€iiCTBUSIMH:

1) o0menue:
OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCEX cepax KU3HU, AKTUBHO y4aCTBOBATH B
JManore Wi JAUCKYCCUM IO CYIIECTBY OOCYyX/IaeMoW TeMmbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJEHUS OTHOCUTEJIBHO BBIMOIHEHHS MpeasiaracMoiu
3aJla4¥, YIYUTHIBATh HUHTEPECH] U COTJIACOBAHHOCTH MO3UIUI APYTUX YUaCTHUKOB
JMaora Wil JUCKYCCUN);
pacrno3HaBaThb HEBepOaJlbHbIE CpEACTBa OOIICHHSA, IOHUMATh 3HAYEHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;
BIIQ/IETh PA3NIUYHBIMUA CHOCOOaMH OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh
HAMEPEHUS JAPYTUX JIIOJEH, TPOSBIATH YBAKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOUN popMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;
pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOUYKY 3pPEHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeJIbHOCTD:
MOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHUIYaJIbHOU
paboThl  MpU  pEIICHUHM  OUOJIOTHYECKOM  MpoOJieMbl,  OOOCHOBBIBATH
HEOOXOAMMOCTh MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJCHCTBUS MPHU PEIICHUU
y4eOHO 3a1auH;
BBIOMpaTh TEMAaTUKy M METOABbl COBMECTHBIX IEHCTBHH C yd4€ToM OOIIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)I0TO WieHa KOJIICKTHBA,;
OPUHUMATH  I[ETd  COBMECTHOW  JIeATENbHOCTH,  OpPraHM30BBIBATH U
KOOPJMHUPOBATh ACUCTBUS MO €€ JOCTHXKEHHIO: COCTABJISITh IUIAH JCUCTBUU,
pacrnpenenaTb poju ¢ y4éTOM MHEHHMH YYacCTHHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa M KAKJOTO YYaCTHHKA KOMAaHABI B OO
pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;
npenjiaraTh HOBBIE TPOEKTHI, OICHWBATh UAEHM C TO3WIMHA HOBU3HHI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;
OCYIIECTBIISITh  MO3UTHUBHOE CTPATETMYECKOE TOBEACHHE B  PA3IMYHBIX
CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHNE, OBITH MHUITUATUBHBIM.
OsgJi1aieHNe YHHBEPCAJBLHBIMH PeryJISITUBHBIMH J€HCTBUSAMM:

1) camoopraHu3anmsi:
MCTIONb30BaTh OMOIOTHYECKHUE 3HAHUS JUTSI BBISIBIICHUS TIPOOJIEM U MX PEIICHUS B
KU3HCHHBIX M YUYCOHBIX CUTYaIUSX;
BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 1IeJIeBbI€ U CMBICIIOBbIE YCTAHOBKHU
B CBOMX JCHCTBHUSIX M TMOCTYNKax MO OTHOIICHHUIO K >KMBOW MPHPOJE, CBOEMY
3JI0POBBIO U 3[IOPOBBIO OKPYKAIOIIHX;



CaMOCTOSITEJIBHO OCYIIECTBIATh ITO3HABATEIBHYIO JECATEIBHOCTb, BBISABIATD
npoOsieMbl, CTaBUTb W (QOpPMYJIUpOBaTh  COOCTBEHHBIE  33Jaud B
00pa30BaTeNbHON JEATEIBHOCTH U AKU3HEHHBIX CUTYaIUsX;
CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELIECHUS MPOOJIEMBbI ¢ YUETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEOYTECHUN;
JABATh OLIEHKY HOBBIM CUTYAalUsIM;
pacuIMpATh paMKH YY4EOHOTO MPEAMETa HA OCHOBE JIUYHBIX IPEIIOYTEHUN;
JieJ1aTh OCO3HAHHBINA BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 32
pelIcHuE;
OLICHUBATb MPUOOPETEHHBIH OITBIT;
CII0COOCTBOBATH (POPMUPOBAHHIO U IPOSIBICHUIO IIMPOKOM 9PYAUIINK B Pa3HBIX
00JacTSX 3HaHUU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIN
YPOBEHB.

2) CaMOKOHTPOJIb:
NABaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;
BJIQJIETh HAaBBIKAMM MO3HABATEIbHON pe(QIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
NEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJIbTATOB M OCHOBAHMM,
UCIIOJIb30BaTh MPUEMBI PEQUIEKCUM Jsl OLIEHKM CUTYyallid, BbIOOpa BEPHOIO
peleHus;
YMEThb OILICHUBATh PHUCKHM M CBOEBPEMEHHO IPUHHMATh pPEHIEHHsS N0 UX
CHWKEHUIO;
IIPUHAMAaTh MOTMBBI W AapryMEHTHl JAPYIMX MpPH aHaIU3€ pe3yJIbTaTOB
NEATENBHOCTH;

3) npuHATHE ce0s U APYTUX:
IPUHHUMATh ce0s1, IOHUMAasi CBOU HEIOCTATKH U IOCTOMHCTBA;
IIPUHAMAaTh MOTHBBI M apryMEHTBI JPYTHX NPHU aHAJIU3E pPE3yJIbTaTOB
NEATEINbHOCTH;
MIPU3HABATh CBOE MIPABO U MPABO JPYrUX HA OLINOKU;
pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C MO3ULUU JIPYTOro YeJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHsbie pe3ynbTaThl 0cBoeHus nporpammbel COO no 6uosioruu Ha 6a30BOM
YpPOBHE BKIIIOYAIOT crenuduueckue st y4eOHOro mnpeamera
«buonorus» Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JEHCTBUN IO OCBOCHUIO,
UHTEPIpPETAllMd U TMPeoOpa3oBaHUI0 3HAHUM, BHUIBI JICSITEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHHWS W TPUMEHEHUIO 3HAHUW B PaA3IMYHBIX YYEOHBIX
CUTyallMsIX, a TaKXKe B pEaTbHBIX JKU3HECHHBIX CHUTYalHMsIX, CBS3aHHBIX C
ouosioruei. B mporpamMmme mpeaMeTHbIe pe3yJbTaThl MPEICTABICHBI MO TOJlaM
oOyJeHHUS.

[IpenMeTHBIC pe3ysbTaThl OCBOCHHS ydeOHOro mpeamera «buomorus» 6 10
KJlacce JOJKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUW O MECTE€ U POJIM OHOJIOTUH B CHCTEME HAy4HOTO
3HAHUS ©CTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJEC POCCUMCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJNOTHH, (DYHKIIMOHATIBHON
IPaMOTHOCTH YeJIOBEKa ISl pEIICHUS )KU3HCHHBIX 3a/1a4;



YMEHHUE PaCKPBIBATh COACPKAHNE OMOJIOTHYECKUX TEPMUHOB M TIOHSTHIA: )KU3Hb,
KJIETKA, OpPraHu3M, MEeTa0O0Ju3M (OOMEH BEIIECTB M MPEBpAILIEHUE SHEPIHH),
romMeocras (camMoperyisiiius), YypOBHEBas OpraHM3alUsl JKUBBIX CHCTEM,
CaMOBOCTPOU3BEACHHE (PEMPOIYKIINA), HACIEACTBEHHOCTh, U3MEHYMBOCTH, POCT
U Pa3BUTHE;

YMEHHE H3laraTh OWOJOTMYECKHE TEOopuu (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, LEHTpaJbHas J0orMa MOJEKyJIspHOW Ouonorun), 3akoHnl (I
Meunnens, T. Moprana, H. 1. BaBunoBa) u ydeHus (o 1ieHTpax MHOTooOpasus u
MIPOUCXOXKICHUS KyIbTypHBIX pacTenuil H. 1. BaBunosa), onpenensiTe rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CHUCTEMaM;

yYMEHHE BJIaJIeTh METOJaMHU HAy4YHOTO IO3HAaHUS B OWONOrvM: HAOIIOACHHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U NPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIJBW)KEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMH BEIUYMHAMH, OOBSICHEHHE MOJTYYEHHBIX
pe3yJbTaTOB, UCIOJIB30BAHHBIX HAYUYHBIX MOHATHI, TEOPUM U 3aKOHOB, YMEHUE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE NPHU3HAKU BUPYCOB, KIETOK IMPOKAPUOT M
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEILIECTB U MPEBPALICHHS YHEPTUU B KIIETKE, (OTOCUHTERA,
IJJACTUYECKOTO M SHEPreTHYEeCKOro oOMEeHa, XEMOCHMHTE3a, MHUTO03a, Meno3a,
OTUIOJIOTBOPEHUS, PA3MHOXKEHUS, WHJUBUAYAIBHOTO pPa3BUTHS OpTraHU3Ma
(oHTOTCHE3);

yMEHUE NPUMEHSTh TMOJYyYCHHbIE 3HAHUA [JI1 OOBSCHEHUS OHOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATUS NMPAKTUYECKUX PEIICHUN B TOBCEIHEBHOU
KU3HH C LEJIbI0 oOecriedeHHs] O€30MaCHOCTU CBOETrO 3/I0POBbsl U 340POBBS
OKPYXKAIOIUX JIIOACH, COONIOACHUS HOPM TPaMOTHOTO TIOBEACHUS B
OKpYXKalollleld MPUPOTHON cpejie, MTOHUMaHUE HEOOXOJUMOCTH HCIOJIb30BaHUS
JOCTUKEHUA COBPEMEHHOW OMOJOTMM W OMOTEXHOJIOTHUH ISl pallMOHAJIBHOTO
MIPUPOAOTOIB30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHbIE TEHETHUECKHUE 3a/1a4 Ha MOHO- U IUTHOPUTHOE
CKpelIMBaHue, CLEMJICHHOE HACJIeI0BaHNE, COCTABISThH CXEMbl MOHOTHOPUTHOTO
CKpEILUBaHUA JJIs1 TPEACKA3aHUsI HACJIeI0BAHUS IPU3HAKOB Y OPTraHU3MOB;
YMEHHUE BBINOJHATH JIA0OPATOPHBIE W TMPaKTUYECKUE padboThl, COOMIOAATh
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYTI0OBAHUEM;

yMEHUE KPUTHYECKH OIICHMBATb M  HWHTEPIPETHPOBATH  HHGOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHUS, BKJIIOYAIONIYIO0 TICEBJOHAYYHBIC 3HAHUS W3
pa3MYHBIX HMCTOYHUKOB (CpeacTBa MaccoBoM  WH(pOpMAaIMM, HAay4YHO-
MONYJISIPHBIE MAaTEPUAJIbl), STUUYECKHUE ACTIEKThI COBPEMEHHBIX HCCJICIOBAaHUN B
OMOJIOTHUH, METUIIMHE, OUOTEXHOJIOTUH;

yMEHHUE CO3/]aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias
Ouonornyeckyro HMHGOPMAIMIO W3 HECKOJbKUX HCTOYHHKOB, TPaMOTHO
UCIIOJIb30BATh IOHSITHUIHBIN arrapaT OMOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpeamera «buomorus» ¢ 11
Kjacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHWUU O MECT€ W POJIM OMOJOTHU B CHUCTEME HAYYHOTO
3HAHUS ©CTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTHUHBI MHUpPa U HAYYHOTO MHPOBO33PEHUSI, O BKJIaJ€ POCCUICKUX U
3apyOEKHbIX YYEHBIX-OMOJOTOB B pa3BUTHE OUOJNOTUH, (DYHKIIMOHATIBHON
IPaMOTHOCTH YeJIOBEKa JUIsl pEICHUs )KU3HEHHBIX 3a/1a4;



YMEHHE PacKpbIBaTh COJAEp)KaHHE OMOJOTMYECKHX TEPMUHOB M TOHSATHI: BUJ,
NOMYJISAMsA, TeHO(OH, SBOJIOLMS, IBUXKYIIUE CUJIbI ((haKTOphI) HBOJIOIUH,
PUCIIOCOOJICHHOCTh OPTraHU3MOB, BU1000pa30BaHKE, IKOJOTUYECKUE (PAKTOPHI,
HKOCUCTEMa, TPOJYLEHTbl, KOHCYMEHTBI, pPEIYyLEHThl, IENU MUTaAHUA,
AKOJIOTHYECKas MUpaMua, OMoreonenos, onocdepa;

YMEHHUE U3JlaraTh OMOJOrnYecKne Teopuu (3BotounoHHas teopus Y. JlapBuHa,
CUHTETUYECKasl TEOPHs IBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IbIIIIEBOTO
cxoactBa K. M. bapa, uepenoBanusi ri1aBHBIX HaIpaBiICHUN U MyTEH HBOJIIOIUU
A. H. CeseproBa, yuenus o Ouocthepe B. WM. Bepuaackoro), ompenensiTh
TPaHUIBI UX IPUMEHIUMOCTH K )KHBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOJaMHU HAy4YHOTO IMO3HaHUS B OWONOrvM: HAOIIOACHHUE U
OMKCAHUE KUBBIX CHUCTEM, MPOIECCOB U SIBIICHUN, OpraHU3alvsi U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIJBW)KEHHUE  TUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIYy HCCIEeIyeMbIMH BEIMUYMHAMH, OOBSICHEHHE MOJyUYEHHBIX
pE3yNbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATUN, TEOPHIl M 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHMS OHMOJOTHYECKHX
OOBEKTOB: BMJIOB, MOMYJALUI, NPOAYLEHTOB, KOHCYMEHTOB, pEIyLICHTOB,
OMOreoleHO30B M 3KOCHCTEM, OCOOEHHOCTM IIPOLIECCOB: HACIEICTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOT'O otOopa, BUJI000pa30BaHUA,
MPUCIIOCOOJIEHHOCTH OpPraHu3MOB, JEUCTBHUSI 3KOJOTMYECKUX (PAKTOpOB Ha
OpraHM3Mbl, IIEpEHOCa BEIIECTB M IOTOKa DSHEPIUM B  SKOCUCTEMaAX,
AHTPONOTCHHBIX M3MEHEHUN B 3KOCHCTEMaxX CBOEW MECTHOCTH, KPYroBOpOTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

YMEHHE MPHUMEHITh MOJyYeHHbIE 3HAHUA Ui OOBSCHEHUS OHUOIOTHYECKUX
IPOLIECCOB U SIBJICHUH, ISl MPUHITUS NPAKTUUECKUX PEIICHUN B MOBCETHEBHOU
KHU3HU C LEIbI0 o0ecredeHus Oe30MaCHOCTH CBOETro 370pPOBbsl U 3/10pOBbS
OKPYXAIOIUX JIIOACH, COONIOACHUS HOPM TIPAMOTHOTO TIOBEACHHUS B
OKpY’Karolel MpUpOJAHON cpenie, MOHUMaHWE HEOOXOIMMOCTH HCIOJIb30BAHUS
JTOCTHXKECHUN COBpPEMEHHOM ounoJsioruu IS PALMOHAIILHOTO
OPUPOAOIIOIB30BAHMUS;

YMEHHE pellaTh 3JIEMEHTapHble OMOJIOrMYECKHUEe 3aJlauM, COCTABIISATH CXEMBbI
MEpEeHOCca BEIIECTB M SHEPTHH B 3KOocHcTeMax (LeNy MUTaHus);

YMEHHUE BBINOJHATH JIA0OpAaTOpPHBIE W MPaKTUYECKHE padoThl, COOMIOAATh
npaBuiIa mpu padboTe ¢ ydeOHBIM U J1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKHM OLEHUBaTh U  HHTEPIPETHPOBaTH  MHGOPMALUIO
OMOJIOTUYECKOTO COJEpkKaHUS, BKIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS W3
pa3IMYHBIX HCTOYHHMKOB (CpeacTBa MaccoBOM  uH(MOpManud, HAyIHO-
MOMYJISIpHBIE ~ MaTepuajbl), pacCMAaTPUBATh TIJIOOANbHBIE  HKOJIOTHYECKUE
po0IeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3ULHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE U YCTHBIE COOOILIEHHUs, 0000mas
Omonornueckyro WHGOPMAIMI0O U3 HECKONbKUX HCTOYHUKOB, TPaMOTHO
VICTI0JIb30BATh MTOHATUMHBIN armapar OMOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10

KJIACC
KoJymuyecTBO YacoB
Nenn/ [HammeHoBaHme lpakTiyeckue
padoThI ¢ JyiekTpOHHBbIE (LM (POBHIE)
L1 Pa3acjioB U TEM KoHTpoJIbHBIE PA0OTHI
Bcero MCII0JIL30BAHUEM o0pasoBaTebHbIE PeCypChl
MPOrpaMMbl
000py10BaHNS TOUYKH
pocra
1 buoJiorus kak Hayka 5 1 1 bubmotexa LOK
Ve https://m.eds00.ru/7f41c292
) XMMUYECKHUM COCTaB U 20 1 3 brbmuoreka [[OK
CTPOECHUE KIIETKU https://m.edsoo.ru/7f41c292
3 PKuBbIC CHCTEMBI 1 IX 6 0 0 buonrorexa [JOK
OpraHu3aLus https://m.edsoo.ru/7f41c292
" DKH3HenesITENEHOCTD KIIETKU 5 0 0 buonrorexa [JOK
https://m.edsoo.ru/7f41c292
PasMHOXeHHE U
5 B VAL O 1 0 1 buonrorexa [JOK
FHBILY https://m.edsoo.ru/7f41c292
[Pa3BUTHE OPTaHU3MOB
HacnencTBEeHHOCTD U
6 M3MEHUYHUBOCTh OPTaHU3MOB 0 0 0 bubmorexa OK
p https://m.edsoo.ru/7f41c292
-, Cenekiusi OpraHu3MOB. 0 0 0 bubnroreka [JOK
OCHOBBI OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 Pe3epBHOE Bpems 0 0 0 buonrorexa [JOK



https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KJIACC

Kosin4ecTBO 4acoB
I[IpakTnyeckune padoTsbl ¢
HanmeHoBaHue
Ne HCII0JIL30BAHHEM JyieKTPpOHHbBIE (LU (POBLIE)
Pa3ncjioB U TEM KoHTpoJibHBIE Pa00ThI
n/n Bcero 000PY10BAHMS TOYKH o0pa3oBaTe/ibHbIE pecypchl
MPOrpaMMbl
pocra
bu6mmorexa [IOK
1 Pesepsrioe Bpemst 24 2 0 https://m.edsoo.ru/7f41cc74
> DBOJIIOLMOHHAS 16 0 ) bubmuorexa [JOK
OHOJIOTHS https://m.edsoo.ru/7f41cc74
Bos OBEHUE
3 a31§4?$3 )}:(I/II;I:II/I Iila 9 1 1 buomaorexa [IOK
P https://m.edsoo.ru/7f41cc74
Semiie
O
4 OfraHZ;Mb;: 4 0 0 bubmorexa [JOK
PYHAOM https://m.edsoo.ru/7f41cc74
cpena
Coo0
5 312)0 OTS:SEHZ 15 1 3 bubmorexa HOK
" https://m.edsoo.ru/7f41cc74
CHUCTEMBI
OBUIEE KOJIMYECTBO
YACOB I10 68 4 15
[TPOI'PAMME



https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyecTBO Yacon
N I[pakTHyeckue JyIeKTpOHHbIE IU(POBBIE
1 [Tema ypoka RO T—— paboThI ¢ /laTa o0pa3oBaTejIbHbIE
I Bcero aBoThI HCI0JIb30BAHUEM U3Yy1CHU PeCypChl
000py10BaHNS TOUYKH
pocTta
bu6mmorexa [IOK
Kpatkast ucropust pa3sBUTUSL https://m.eds00.ru/863e612 2
1  |ouomorun. buonorus B 1 0 0 https://m.edso0.ru/863e632
CHCTEME HayK. a
MeToapl IO3HAHUSA JKUBOM
mpupoasl. IlpakTuyeckas
pabora ¢
HCIO0JIb30BAHNEM bu6mmoreka [IOK
2  |o0opyaoBaHMSI TOYKH POCTA 1 0 1 https://m.eds00.ru/863e612 2
«/conp30BaHUE PA3IMYHBIX
METOLOB IIPU
M3y4eHUH OMOJIOTUYECKIX
0OBEKTOBY.
buonornyeckre  CHCTEMBbI,
[POLIECCEl U HUX H3YYCHHUE. bubmiorexa HOK
3 1 0 0 https://m.eds00.ru/863e656 4
CyIIHOCTD KU3HHU U
CBOICTBA )KHBOTO.



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

'Y pOBHM OpraHnu3anuu
PKUBOM MaTEpHUU.

O600marmuil ypoK.
«buronorus kak Hayka.
MeToasl HAy4HOTO
[TO3HAHUS.

MeToabI IIUTOJIOTHH.
Kiierounas teopus.

KiteTka Kak nejocTHas
PKHBasi cUCTEMA

IXMMHUYECKUU COCTaB
KJIETKU.

brbmuoreka [JOK
https://m.eds00.ru/863e674 e

Bona u ee ponb B
PKU3HENEATEIbHOCTH
KJIETKH.

10

MI/IHepaJ'IBHBIe BCIICCTBA U UX
[POJIb B KIICTKC.

11

YTIIEBOABI U UX PpOJib B
PKU3HCOCATCIIbHOCTH
[KJICTKH.

bromuorexa [[OK
https://m.edso0.ru/863e687 0

12

JInmuae! U ux POJib B
PKU3HCOCATCIIBHOCTH
KJICTKH.

buonrorexa [JOK
https://m.edso0.ru/863e6b7 2

13

CtpoeHue u QyHKIUU OEIKOB.



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

14

Ctpoenue u QyHKIIH OEIKOB.

15

DepMeHThl — OMOJIOTHYECKHE
KaTaJ3aTophl.
[IpakTnyeckas padora c
HCIIO0JIb30BAHUEM
000py/10BaHNS TOYKH

pocra «3yuenue
KaTaIUTUYECKOU

AKTUBHOCTH ()epMEHTOB

(Ha mpuMepe aMuIas3bl WK
KaTajasbl)y.

bu6mmorexa [IOK
https://m.edso0.ru/863e6b7 2

16

HYKJ'IGI/IHOBI)IC KHCJIOTHI 1 UX
[POJIb B JKU3HCACATCIIbHOCTU
KJICTKH.

bu6mmorexa [IOK
https://m.edsoo.ru/863e6d5 ¢

17

[IpakTnueckas padora c
HCIO0Ib30BAHHEM
000py10BaAHNS TOYKH
pocta «Brinenenue JJHK u3
[PACTUTEIBHBIX U

PKUBOTHBIX KIIETOK.

18

AT® u npyrue
OpraHUYECKHE COCTUHEHNUS
KJICTKU.

19

[loBTOpEHME 1O TEME:



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

«XuMuueckas
OpraHu3a1Ms KICTKH.

20

CtpoeHue kieTku. A nopo.
Knerounast memOpana.
[luTomnasma.

21

CTpoeHue KIETKH.
KieTounblil HEHTP.
PrGocoMbl.

22

CTpocHUE KIIETKH.
OHI0MIa3MaTHYECKAs CETh.
Kommuekc I'oab K.
JIM30COMBI.

23

CTpoeHue KIETKH.
MurtoxoHapuu. [Lmactuasl.
OpraHou/ibl IBU>KEHHUS.

24

CXOJICTBO U pa3Inyus B
CTPOCHUH KIJIETOK.

CX0JICTBO U pa3inyus B
CTPOSHHUHU NMPOKAPUOTUUECKUX
158

DYKApUOTHYECKUX KIETOK.

25

[IpakTnyeckas padora ¢
HCII0JIb30BAHUEM
000py10BaHNS TOYKH
pocra «3yduenue

CTPOCHUS KIICTOK

buonrorexa [JOK
https://m.edsoo.ru/863e6ff 0

https://m.edso0.ru/863e716 ¢



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

[pacTeHMii, )KUBOTHBIX, TPHOOB
1 OaKTepuil 0] MUKPOCKOIIOM
Ha TOTOBBIX MHUKpOIpenapaTrax
1 MIX OIUCAHUE U
[IPUTOTOBJICHUE

COOCTBEHHBIX
MUKpPOIIpEnapaToB.

26

HexkneTounsie (opmbl
PKU3HU. Bupycel n
OakTeprodary.

27

(OOMeEH BEILIECTB WIN
META00IM3M.

buoanoreka LIOK
https://m.edso0.ru/863e766 ¢

28

DHEPreTHYECKUN OOMEH.
[InTaHne KIETKH.

bu6mmorexa [{OK
https://m.edsoo.ru/863e7aa e

29

ABTOTpO(HOE NMUTaHUE.
doTocuHTE3. XEMOCHUHTE3.

bu6immorexa [{OK
https://m.edsoo0.ru/863e7c9 8

buocunures Oenka. Peakiis

bu6mmorexa [{OK

30 https://m.eds00.ru/863e796 e
MaTpPHYHOTO CHHTE3A.
["eHeTUYECKUU KOJI.
bu6mmorexa [JOK
TpaHckpuIys.
31 https://m.eds00.ru/863e7dc 4

Tpancnsus — OHocuHTE3

Oenka. Perymsius



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

TPAHCKPUIIIHUU U TPAHCIIIIUN
B KJICTKC.

32

VKV3HEHHBIN UK KJICTKH.
MuTo3. AMHUTO3. POpPMBI
[Pa3MHOKEHUSI OPTaHU3MOB.
becrnonoe pa3sMHOXKEHHUE.

bromuoreka [JOK
https://m.edsoo.ru/863e81b 6

https://m.edso0.ru/863e831

e

33

Meiio3. ITonoBoe
[Pa3MHOXKCHHE.

buoanoreka LIOK
https://m.edso0.ru/863e7f4 a

34

OOpazoBaHue U pa3BUTHE
II0JIOBBIX KJICTOK.
O11010TBOPEHHE.
[IpakTnueckas padora c
HCI0JIb30BAHUEM
000py10BaAHNS TOYKH

pocra «3ydyenue

CTPOCHUSA MMOJIOBBIX KJIIETOK Ha
"OTOBBIX

MUKpOTIperapaTax.
OunToreHes — WHIWBUAYAJIbHOC
[pa3BuUTHE

OpraHusma.

bu6mmoreka [IOK
https://m.edso0.ru/863e81b 6

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

11 KJIACC

Ne

Tema ypoka

KoaudyecTBO 4acoB

Bcero

KoHTpo/bHbIE
padoThI

IIpakTHuyeckue
padoThI ¢
HCII0/Ib30BAHUEM
00opyaoBaHust
TOYKH POCTA

JlaTa
H3y4eHust

JJIeKTPOHHbIE
nngpoBbie
o0pa3zoBaTejibHbIE

pecypcbl

[loBTOpenue. buocunres Oenxka.
Peakiiys MaTpUyHOTO CUHTE3A.
['eneTnueckuii koj. TpaHCKpUIIIUS.
Tpancnsanus — OnocuHTe3 OerKa.
Perynauus TpaHCKpUILIUU 1
TPAHCIISIUU B KIIETKE.

[IpakTrueckue 3anHaTus «Pemenue
MOJIEKYJISIPHBIX (T€HETUYECKHUX ) 3a/1a4
Ha OnocuHTe3 Oenkay. 1.3aqaua ¢
BupycHoil PHK 2.0tkpsiTas pamka
cunTbiBaHUS (n€rkas) 3.OTKpbITas
[paMKa CUUTHIBAHUS (CI0XKHAS)

4. Tpanckpubupyemasi 1 CMBICIOBAs
tenu (?) 5.3amaya ¢ 3amenoit (1)
6.3a1aua ¢ 3ameHoit (2) 7.3amava ¢
LeHTpanbHou netiel TPHK
8.Heckonbko antukononoB TPHK
9.Konern rena 10.3anaua Ha
[AJIMHIPOMBI.




[loBTOpenue. JKM3HEHHBIN LUK KJIETKH.
Muto3. AMuTo3. @opMbl

[Pa3MHOXKEHHS OPraHu3MOB. becronoe
[Pa3MHOKECHHE.

[loBropenue. Melios. Ilosnosoe
pasMHOkeHHe. OOpa3zoBaHue Hu
[Pa3BUTHUE MOJIOBBIX KIICTOK.
OmnonoTrBopenue. [Ipakruueckas
pabota «/3yueHune cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKporpernapaTax». OHToreHes —
MH/IMBHTyaIbHOE PAa3BUTHE OPraHnu3Ma.

[IpakTHueckoe 3anstue "Pemenue
3a/1a4- MUTO3 U MeH03".

[IpakTuueckoe 3anstue "Pemenue
3agad- MUTO3 U MeHo03".

M cropust pa3BUTHA TeHETUKU. METOIbI,
337249y U 3HaUCHHUE TeHETUKU B
COBPEMEHHOM MUDE.

OCHOBHBIE TIOHATHUS (OTIpe/IeTICHHs) B
FEHETUKH: PU3HAK, TEH,
QTbTEPHATUBHBIC PU3HAKH,
TOMUHAHTHBINA U PELIECCUBHBIN MMPU3HAKH,
QIITIEIbHBIE TeHbI, PEHOTHUII, TEHOTHII,
FOMO3HUT0Ta, TE€TEPO3UT0Ta, XPOMOCOMBI,
TCHOM, YHCTasl JINHUSA,

rUOpUABI T. 1.




['eHeTHUeCKasi CHMBOJIMKA, UCIIOIb3yeMast
B CXeMaX CKpeUIMBaHUi. 3aKOHOMEPHOCTHU
Hace0BaHUs TPU3HAKOB, BBISIBJICHHBIC .
MennaeneMm. 3aKkoHbl MeHIens U ux
IIUTOJIOTHYECKHUE OCHOBEI.

3aKOHOMEPHOCTHU HACJICIOBAHUSI T€HOB TIPU
MOHOTHOPHIHOM CKPEIIMBAHUH,
ycTaHOBJICHHBIE ['. MeHnnenem.
AHAJIM3UPYIOIIIEE CKPEIIUBaHUE.

3aKOHOMEPHOCTH HaCJIEJOBaHUsI IIPU
MUTHOPUIHOM CKPEIIMBAaHUH, 3aKOH
HE3aBHCUMOT'0 HACIICIOBAHUS
[IPHU3HAKOB.

[IpakTnueckas 3anarue «Pemenne 3amau
Ha MOHO M 11 U HOJ'[I/I-FI/I6pI/II[HOC
CKPCIIMBAHUC)).

[IpaxTuueckas 3ansTHe "Perienue 3agau
Ha OIIPEJIEIICHHUE TPYII KPOBU TOTOMKOB
1 ponuteneit” .

CLemnIeHHOe HacIeI0BaHUE IPU3HAKOB.
3axoH Moprana. XpoMoCOMHas TeOpus
HACJIEACTBEHHOCTH. [ pyIIbl ClieTUIeHNS
reHoB. CLIEIIJIEHHOE HAaclIEJ0BaHNE
rpu3HakoB. 3akoH T. Moprana. [losnHoe u
HEIOJIHOE CLEIIICHHE TEHOB.

['eHETHYECKHE KAPTHl XPOMOCOM.




]_II/ITOJIOFI/I‘-IGCKI/IC OCHOBBI CICIIJICHHOI'O
HACJICIOBAHUA I'CHOB, KPOCCHUHI'OBEpPA.

[IpakTrueckas 3anarue «Pemenue 3anau
Ha CLECIJICHHOE HACICI0BaHUE U
KPOCCHUHIOBEP»

BzanMmoeiicTBHE alllIeILHBIX
(IOMUHUpPOBaHUE, HETIOJIHOE
ITOMUHUPOBaHUE, KOJOMUHUPOBAHUE) U
HeaJUIeNIbHBIX (KOMIUIEMEHTapHOCTb,
PIIMCTA3 U MMOJMMEPHS ) TEHOB B
OTpe/IeJICHUN TTPU3HAKOB.
MHOXXCECTBCHHBIN aJLICIN3M.
[nefioTponus.

['eHeTHUECKOE OIpeIeIICHUE oA,
['eHeTHMYECKAsT CTPYKTYpa MOJIOBBIX
XpomMocoM. ['oMorameTHbIl U
rereporameTHbId noJ. Hacienosanue
[E€HOB, JJIOKAJIN30BAHHBIX B ITOJOBBIX
xpoMocomax.CUEeIIeHHOE ¢ T0JIOM
HacIe10BaHueE.

HpaKTI/I‘lCCKaﬂ 3aHsaTHe «PemeHne
ITCHECTUYCCKUX 3aJa4 Ha COCITIIICHHOC C
TTIOJIOM HaACJICJOBAaHUC.

[IpakTnueckas 3anarue «Pemenue
FEHETUUYECKUX 3a/]a4 Ha HACJIEI0BaHNE
[€HOB, JIOKAJIM30BaHHBIX B X-

XPOMOCOME)). «PermeHre reHeTHIECKMX




3a]a4 Ha HACJIeZIOBaHUE ICHOB,
CLICTUIEHHBIX C Y -XpOMOCOMOI.
«Pelienne reHeTHyeCcKuX 3a1a4 Ha
HacJie/IoBaHKE JBYX IIPU3HAKOB,
CLICTIJICHHBIX C IToJIoM». «Perenne
FeHETUYECKUX 3a]a4 Ha
OJTHOBPEMEHHOE  Haclie/I0BaHHe
[IPU3HAKOB, pPAacClOJOXKEHHBIX B
COMaTUYECKUX U MOJOBBIX
XPOMOCOMAX).

HacnenoBaHnue neTaabHBIX TEHOB.
[IpakTrueckas 3anarue «Pemenue
FeHETUYECKHX 3a/1a4 Ha JIETaJbHbIE
TeHBI'".

[ [prurHBI MyTaLU.
ComaTHuecKue U TeHEpaTUBHbBIE
MyTaLWH.

3aKOHOMEPHOCTH H3MEHYHUBOCTH. Buibl
M3MEHUYUBOCTH. MyTtanuu. Buasl myranui.

3BOJ’IIOI_II/I$I 1 METOJBI €€ HN3Y4YCHUA

bu6mmorexa [{OK
https://m.edsoo.ru/863ea 20e

PKUBOTHBIX U ICHTPBI UX

(OCHOBBI CeNeKIINH. 3aJauu, METOABI 1
sHauyeHnue ceaekun. Pabotsr BaBuiosa.
L{eHTpBI MPOUCXOKICHUS KYJIbTYPHBI
pactenuil. [IporncxoxaeHue ToMalHux



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

ol0MalIHUBaHUs. VICKyCCTBEHHBIN
0TOO0p. MaccoBBIii U MHIUBH Ty aJIbHBIN
ot60p. Knerounas unxxenepus u
KJIETOYHAs CeJIeKIs. XpOMOCOMHast
nHxeHepus. [I[pumMeHenne renHon
MHXCHEPUU B CEJIEKLIHH.

O6o01aro1el ypok o pasesam:
['eHeTHKA U CEeNEKITHsI.

McTopyst BOSBHUKHOBEHUS U Pa3BUTH
HBOJIIOLIMOHHON Ononoruu. Beeaenue.
3apoKICHNE MTPENCTABICHUHN O
BOBHUKHOBEHHUHU U Pa3BUTHU
opranuueckoro mupa. Ilepseie
PBOIOLMOHHBIE KOHIEIIUH.
DBoIOIMOHHAs Teopus Jlamapka. XKusHb
u Tpyast Y. Jlapsuna. XKusss u Tpyasr Y.
JlapBrHa. OCHOBHBIE PUHIUIIBI
DBOJIIOLIMOHHON TEOPUU

Jlapsuna. @opMuUpOBaHUE CUHTETUYECKON
reopu 3Bomonuu. Pa6orsr C.C.
Yersepukosa u N.1.

[[Imanbraysena.

bu6mmorexa [JOK
https://m.edso0.ru/863e9 570

[laleoHTOIOrNYECKUE CBUAETENIBCTBA
pBOMIOIMK. bruoreorpaduueckue
CBUJETEILCTBA 3BOIIOLUH.
CpaBHUTEIBHO-aHATOMUYECKHE U
HMOPHOIOIMYECKHE CBUIETENILCTBA



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570

pBOMIOLMN. MOJIEKYJIIpHbIE
CBH/IETEJILCTBA SBOJIIOLIUH.

MI/IKpOBBOJ'IIOI_[I/IH 1 MaKpO3BOJIIOLHA.

bu6nmuoreka [JOK
https://m.edsoo0.ru/863e9 cle

[Tomynsuus Kak 3JieMeHTapHas
€IVMHHILIA BUJIA U SBOJIFOLIUH.
['eHeTHUeCKas CTPyKTypa MOIMYJISLIUH.
YpaBHenue u 3akoH Xapau BaiinGepra.
CitydaiiHble TPOLIECCHI B MOMYJIALIMSIX.
MyTaluu Kak ICTOYHUK I'€HETUYECKOU
M3MEHYUBOCTH momyssiiuid. perid
reHoB. [lonynsiuroOHHbIE BOIHBI.

bu6mmorexa [IOK
https://m.edsoo.ru/863e9 9c6

JIBIOKyIITHE CHITBI (DJIEMEHTapHBIE
(haKTOpHI) SBOJIIOLINY.

bu6mmorexa [{OK
https://m.edsoo0.ru/863e9 da4

bopn0a 3a cymiectBoBaHue, GOpMBI U
3HAUYEHHE.

EcTecTBeHHBII 0TOOD U €ro (popMmBl,
3HAUYEHHE.

bu6mmorexa [{OK
https://m.edso0.ru/863e9 ed0

EcTecTBeHHbII 0TOOD U €0 (PopMBl,
3HAUYEHHE.

bu6mmorexa [{OK
https://m.edsoo0.ru/863e9 ed0

/A TanTarysi OpraHu3MOB KaK pe3ylbTaT
IEHCTBUS €CTECTBEHHOTO 0TOOpA.
Murparuu Kak (hakTop SBOIIOIUH.



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0

[IpakTHyeckas padora ¢
HCI0JIb30BAHUEM 000PY/10BAHMS
TOYKH pocTa «BrisBicHue
[PUCITIOCOOICHHOCTH OPTaHU3Ma K
cpene oOuTaHUs.

Bun. Kpurepuu u crpykrypa Bua.
[IpakTnyeckas padora ¢

bu6mmorexa [IOK
3  |[Mcmosib30BaHMEM 000PYI0BAHUS TOUKH
N https://m.edsoo.ru/863e9 fde
4 [pocta «3ydeHNE KpUTEPHA Pa3HBIX
BUIOB PACTEHUH, )KUBOTHBIX,
rprOOBY.
3  |buonormueckas KiacupuKaus.
5 |Cucremaruka.
3 Buioo0pa3oBanue-pe3yabTar
6 MUKPOIBOTIONUH. 30511 Kak MyCKOBOU
MexaHH3M BUJI000pa30BaHus.
3
. Anonatpuyeckoe BU000pa3oBaHue.
3
g CumnaTtpudeckoe BUI000pa30BaHuUE.
MaKkpo3BOJTIOLIHS. OcHOBHEIE
bu6mmorexa [IOK
3 [BAaKOHOMEPHOCTH  JBOIIOIIHH.
https://m.edso0.ru/863e9 cle
O  |luBepreHiys, KOHBEPTCHITHS,
rmapasienn3m. ['oMoorus u aHaaorus.
4 [[aBHBIC TUHUH 3BOJIOIKU: apoMOpP]o3,
0 |wouonarranys,



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

lereHeparys.

Heo6patumocTs sBosmonuu. Vctopus
PKI3HU Ha 3eMIIe U METO/IbI €€ N3yUYCHHUSI.
[ MIoTEe3BI MPOUCXOXKICHUS

PKU3HU Ha 3eMJIe.

(OCHOBHBIE 3TaIbI 3BOJJIOIINHN
[PACTUTCIIBHOTO U ) KUBOTHOI'O MHPA.
[IpakTnyeckas padora ¢
HCI0JIb30BAHUEM 000PY10BAHMSA
TOYKH pocTa «/3ydeHune NCKomaeMbIX
OCTaTKOB PAaCTCHUH U )KUBOTHBIX B
KOJUTCKIIHSIX .

bu6mmorexa [IOK
https://m.edsoo.ru/863ea 8bc

Pa3BuTHe xM3HN HA 3eMJIe 110 IpaM U
[eproaam.

buonnoreka LIOK
https://m.edsoo.ru/863ea 6be

Pa3BuTHe xM3HU HA 3eMJIe 110 paM U
[eproaam.

bu6mmorexa [{OK
https://m.edsoo.ru/863ea 6be

CoBpeMeHHas CUCTEMAa OPraHUYECKOT0
MUpA.

bu6mmorexa [{OK
https://m.edsoo.ru/863ea 48¢

MecTo JenoBeKa B CHCTEME JKUBOTHOT'O
Mupa. CpaBHUTEIILHOAHATOMUYECKUE,
(DU3HNOJIOTHUECKUE U ATOJIOTUYCCKHE
II0Ka3aTeIbCTBA POJICTBA UCIOBEKA U
YEeTOBEKOOOPA3HBIX 00E3bsH.
[{uTONIOrMYECKUE U MOJIEKYJISIPHO —



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

OMOJIOTMYECKHUE I0KA3aTeNbCTBA POJICTBA
YEJIOBEKA U YEIOBEKOOOPA3HBIX 00€3bsH.
[TaseoHTONOrMYECKUE JaHHbIE O
[IPOUCXO0XKICHUH U IBOJTIOIIMH TIPEIKOB
UeIIOBEKA.

DBOJIOIMS YeJIOBeKa (AHTPOIIOTEHES).

buoanoreka LIOK
https://m.edsoo.ru/863ea c2c

JIBroKy1ie CHitbl ((haKTOphI)
aHTpororeHesa. buonoruueckue
(haKkTOpBI HBOIIOLMH YETIOBEKA.
CoumasnbHble (HaKTOPhl IBOIOLUU
YEJIOBEKA — MBIIIJIEHUE, PEUb, OpYyIUIHAsA
nesTennbHOCTh. Ponb comnuanbHoM cpesibl B
(hOpMHPOBAHUU YETOBEUYECKUX
HMBUYYMOB.

CooTHOLIEHNE ONOJIOTUYECKUX U
COLIMAJIBHBIX ()aKTOPOB B 3BOJIIOLIUU
uenoBeka. OCHOBHBIE CTaIuU

PBOJIIOLIMH YEJIOBEKA.

buonmorexa [JOK
https://m.edsoo.ru/863ea d44

PesepBHbII ypok. O6001IeHE IO TEME
«IBomoIHsl. BOSHIKHOBEHHUE M Pa3BUTHUE
PKU3HH Ha 3eMIIe».

DKOJIOTHS KaK HayKa. 3a/1aud, METOJIbI U
3HaUEHUE.

MecTooOUTaHUE M DKOJIOTHYECKUE

bu6mmorexa [{OK



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

Hu. Cpenbl 0OOMTaHUS U 3KOJIOTUYECKHE
(hakTOpHI.

https://m.edsoo.ru/863ea fec

Cpenpl 00MTaHUS U SKOJIOTUYECKHE
(akTopsl. AbnoTnyeckue GpakTopsl.
AHTpONIOT€HHBIE (PaKTOPHI.

bromuorexa [JOK
https://m.edsoo.ru/863eb 10e

buotnueckue pakTopsl. OCHOBHBIE THUIIBI
PKOJIOTUYECKUX B3aUMOJICHCTBUI:
KOHKypeHIUs. AnbTpyn3M. OTHOILIIEHUS
XUIIHUK-KEPTBA, [Tapa3uT-XO3HH.
Mytyanu3m. KommeHncanusm.
AMmeHcanusM. Helitpanusm u T.1.

bu6mmoreka [IOK
https://m.edsoo.ru/863eb 348

Co000111eCTBO, DKOCHCTEMA, OMOIIEHO3.
DKOJIOTUYECKHE COOOIIECTBA.

CTpyKkTypa coolIiecTna.

IIpakTnyeckas padora ¢
HCI0JIL30BAHHEM 000PYT0BAHUS TOYKH
pocta OmucaHue SKOCUCTEM CBOESH
MECTHOCTH (BHI0Basi U
[IPOCTPAHCTBEHHAsI CTPYKTYpa, CE30HHBIE
M3MEHEHUS, HAJTHUne
QHTPOTIOJIOTUIECKIX U3MEHEHUH ).

Coo0111ecTBO, 3KOCHUCTEMa, OMOIIEHO3.
DKOIOTHUECKHE COOOIIECTBA.

CTpyKkTypa coobIecTna.

IIpakTHyeckast padora ¢
HCIO0JIL30BAHHEM 000PYI10BAHUS TOYKH
pocta OmnrcaHue SKOCUCTEM



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

CBOCH MECTHOCTH (BHI0BAs U
[IPOCTPaHCTBEHHAs! CTPYKTYpa, CE30HHBIC
M3MCHCHUA, HAJITUYUC
QHTPOIOJIOTUYECKIX U3MEHEHUH ).

Tpodudeckas ctpykTypa. Bumosoe
pazHooOpa3uen coodIecTBa.
ABTOTPO(dBI, TeTEPOTPOPHI,
[IPOAYIICHTBI, KOHCYMEHTBI, PEIYIICHTHI.

bromuorexa [JOK
https://m.edsoo.ru/863eb 46a

Tpoduueckas cTpykrypa. [luieBsie ceTn
Y LICTIH.

buonnoreka LIOK
https://m.edsoo.ru/863eb 46a

Tpoduueckas ctpykrypa. [luieBsie ceTn
Y LIeTIH.

buonnoreka LIOK
https://m.edsoo.ru/863eb 46a

HOTOKI/I BC€IICCTBA U 3H€pFI/II/I B
DKOCHCTEME. DKOJIOTHYCCKIE
[paMuibl. JHEPreTHUECKUE CBSI3U.
[IpoIyKTUBHOCTH COOOIIECTBA.
CaMopa3BUTHE SKOCHUCTEMBI.

HOTOKI/I BC€IICCTBA 1 3H€pFI/II/I B
PKOCHCTEME. DKOJIOTHISCKHE
[MpaMU/Ibl. JHEPTETHYECKHE CBA3H.
[IpoyKTUBHOCTH COOOIIIECTBA.
CaMopa3BUTHE IKOCUCTEMBI.
IIpakTnyeckas padora ¢
HCI0JIb30BAHMEM 000PY/10BAHUSA
TO4YKM pocTa «CocTaBieHre MUIIEBBIX



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

Lerneii». «CocTaBlIeHHE CXEM Mepeadn
BEILIECTB U SHEPTHH B DKOCHCTEME.

6 .
1 Cykneccuu. Y CTORYHBOCTD SKOCHCTEM. 1 0
6 .
) Cykieccuu. Y CTOWYMBOCTD DKOCHCTEM. 1 0
6 |EcTecTBeHHBIC M HCKYCCTBEHHBIC 1 )
3  |PKOCHCTEMBI, CXOCTBA U Pa3IMYHSL.
brocdepa — rimobanpHas SKOcHCTEMA
5 Semui. DBouronHs Onocdepsl. bubnroreka [JOK
I 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 https://m.edsoo.ru/863eb b5e
orochepsl. CocyliecTBOBaHNE
[IPUPOJIBI U YETIOBEYCCTBA.
5 bu6nmorexa [JOK
5 KpyroBopot BeniecT B IpUpoOJIE. 1 0 https://m.edsoo.ru/863eb d16
UenoBeuecTBO B 6rochepe 3emiu.
6 |AHTpONOreHHOE BO3/ICHCTBHE HA
1 0
6 [orochepy. OCHOBBI pallMOHAIBLHOTO
MPUPO/IOTIONIE30BAHHSI.
bu6mmorexa [{OK
6 |CocymecTBoBaHME IPUPOJIBI H
1 0 https://m.edso00.ru/863eb ale
/  [deroBeYecTBa.
6 [PesepBHbIil ypok. O600IIeH e pa3aena L 0
8 [Oxonorus.
OBIIEE KOJIMYECTBO YACOB I10 68 15



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

[TPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
* buosorus, 10 knacce/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
apyrue /Tlox pex. [laceunuka B.B., Axunoneproe oOmiectBo «M31aTeabcTBO
«IIpocsemenne»
* buonorwus, 11 knacc/ ITaceunnk B.B., Kamenckuii A.A., Py6mosB A.M. u
apyrue /Tlox pex. [laceunuka B.B., Axunoneproe oOmiectBo «M31aTeabcTBO

«HpOCBeHIeHI/IG»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIS

Metoanueckoe nocooue npeIHa3HaueHo 711 OpraHu3aluy OOy4eHHs 10 YYeOHUKY
«buonorus» nis 10-11 kmacca o0meoOpazoBaTenbHBIX

opranuzanuii (aBT.: Y. H. I[lonomapéna, . B. Hukonaes, O. A. Kopauiiosa),
OTKPBIBAIOIIEMY JIUHUIO YI€OHUKOB IO OMOJIOTHH JIJI1 OCHOBHOM IITKOJIBI U

BXOJSIIEMY B CUCTEMY«AJITOPUTM yCIIEXAN.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
https://resh.edu.ru/ https://www.yaklass.ru


http://www.yaklass.ru/
http://www.yaklass.ru/




