MYHHIHIIAJIbHOE 01012keTHOe 001eo0pa3oBaTe/ibHOE yUpexKIeHHe
EnnzaBeroBckas cpeansis o0meodpa3oBaTebHas K012 A30BCKOro paiiona

‘ .. YTBepKaalw.
Jupexrop MBOY Enmane'mnclcon COIl:
ame 18 ‘E,,\‘Ieplcamnna

Pabouyas nporpamma

10 OUOJIOTHHA

cpenHee obuee obpasoBanue_10 - 11 KIIACCHI

2022-2023 y4eOHslit rox



IHosicHuTEeALHAA 3aNMUCKA

Pabouass mporpamma 1o OWOJIOTMM Ha YpOBEHb cpemHero obmiero oOpaszoBanus st 10-11
KJIacCOB pa3paboTaHa Ha OCHOBE:

(denepadbHOTO  TOCYJapCTBEHHOTO  00pa30BaTeNbHOTO  CTAaHAApPTa  CPEJHEro  OOIIero
obOpazoBanus» (nmpukaz MuHoOpHayku Poccum ot 17.05.2012 No 413 «OO0 yTBEpKICHHH |
BBEJICHUH B JCHCTBUE (enepalbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTEeNbHOTO —CTaHIApTa
cpeanero o0miero ooOpa3oBaHus);

- ¢ yuéTOM MPUMEPHON OCHOBHOM 00pa30BaTeIbHON TPOrpaMMBbl CPEHETO 00IIero 0opa3oBaHus
(omobpena ¢enepanbHbIM y4eOHO-METOIUUECKUM OOBEAMHEHUEM M0 00IIeMy 00pa3oBaHHIO,
npoTtoko 3acemanust ot 28.07.2016, nporokon Ne 2/16-3);

VYMK:

- B.B.Ilaceunuk , A.A.Kamenckuii, A.M.Py6moB. buonorus. 10 xmacc. M3marenscTBo
«[Ipoceemenne» (JIluaus xu3nn) , 2019

- B.B.ITaceunuk.,A.A.Kamencknii, A.M. Py6ros, I'.I'.IlIBerioB buosorus. 11 kmacc. Mockaa.
[Ipocsemenne.2020

- ¢ yueToM TpebOBaHUM K OCHAIIEHUIO 00pa30BaTEIBLHOTO MpoIiecca:

-1.B.bonrosa « CoopHuK 3ama4 no oodmierr omosorum». 2020
- «buostorus B Tabnmuiax u cxemax » Cankt- [lerepOypr 2021
- Sl nny Ha ypok 6nonorun. Kaura s yaurens. U3parensctBo «IlepBoe ceHTsiOps», 2019.

- A.B TepemoB. « TecToBbIe 3aaHus JJIs TPOBEPKH 3HAHUHN YJaIIMXCS MO OOIIeH OHOJIOTHH »
TL[ «Cdepar» , 2020

- ['.I1. IloaropHoBa «Penienune reneTnyeckux 3aaaa», Apoda , 2020
- Dunukionenus Asanrta maroc. T. Pactenns M., 2019

- Ounukionenus Asanrta maroc. T. XKusotusie M., 2019

- Danukioneaus « Bee o sxuBoraeix». T.1-3, M., 2020

- Ounukioneaus « [Ipupona Poccun».M., 2019

- U.A.CrenanoB «Yenoek.9 knacc. Kaura mns yaurens». Yactes 1-3. U3patenbckuii 1om
«HoBsiit yue6HuK». 2019

18. I''A.BoponuHna, I'.C.KanunoBa « buonorus. Tunossie TecroBbie 3ananus» OUIN 2021
DKpaHHO-3BYKOBBIE TIOCOOHS:
1. VYpoxu ouonorun Kupumna u Medonus. Pactrenus. bakrepun. I'puOsl. 6 kinacc.

2. VYpoxu ouonoruun Kupumna u Medoaus. dKuBotHsle. 7 kiacc.



3. VYpoxu ouonorun Kupumna u Medoaus. Anaromus u Gu3H0I0THs 4eaoBeka. 8 kiacc.

4, «boTanuka. 3HaKOMCTBO C IIBETKOBBIMU PACTCHUSIMU»
o. «3emuis. Pa3BuTHe KU3HN»

6. buosnorus -1. )KuBotHsle.

1. buonorus -2. JKusoTHbIe.

8. buonorus -3. JKusoTHbIe.

9. « Anaromus u ¢puznonorus yenoBeka» Boimyck 1.

10.  « Anaromwus U U3UOIOTHS YeTOBEeKa» Brimyck 2.

11. « AHaToMHus U (PU3HOJIOTHS YeT0BeKa» Brimyck 3.

12. « AHaromus u ¢pu3nosorus yenoBeka» Boimyck 4.

13. «3emutst. UcTopus nimaHeTb».

Texuuueckue cpencra ooyuenus (cpeacrsa MKT) —  komnekuus nmpe3eHTanuii mo 00TaHUKE;

300JIOTHH; aHATOMHH, (PU3UOJIOTHH Y THTUEHE YeJIOBeKa; 00IIel OMOJIOTHH.
[udposeie oOpazoBarenbHbIe pecypcebl — kosutekmmst LIOP mo 6uonorum.

VY4eOHo-npakTHIecKoe U yueOHO-1ab0paTopHOE 000PYI0BAHKE: CBETOBBIE MHUKPOCKOTIHI ( 7
IIIT.), SJIEKTPHUYCCKHE MHKPOCKOIIBI ( 2 MIT.), HAOOp MHUKPOIpENapaToB Mo OOTaAHWKE, AHATOMUHN
(oOpa3ibl Bcex BUAOB TKaHEH ), MUKPOTIPETIapaThl INIECHEBOTO Ipruda MyKOpa, BIaKHbBIC
MpernapaThl INIOCKUX YePBEH, MOJUTFOCKOB.

HatypanbHbie 00beKThl — repOapuil (KOJIeKIUs MpeICTaBUTENIeH pa3IMiHbIX OT/IEIOB LaPCTBa
pacTeHHi, KJIACCOB OJHOJOIBHBIX U JIBYIOJIbHBIX PACTEHUH, MTPEICTAaBUTENICH PA3IUYHBIX
CEeMEMCTB, KOJUIEKIHS CEMSIH; KOJUIEKIIUS HACEKOMBIX )

Nudopmannonnsie cpenacrsa (Mutepuer-pecypc).

1. www. edu.ru - "Poccuiickoe oOpa3oBanue" deaepanbHbIi OpTal.

2. www.school.edu - "Poccuiickuii 061eo6pa3oBaTenbHbIil mopran’.

3. www.school-collection.edu.ru/ Equnas kosieknus nudpoBbiX 00pa3oBaTe/ibHbIX PECYPCOB

4. JlokymeHTanusl, paboune MaTepHaibl sl yauTesst Ononorud WWW.it-n.ru «Cerb TBOpYECKUX
YUUTEIEH»

6. OTKpBITHII KJTacc ceTeBbie 00pa3oBaTebHbIE COO0IIECTBa WWW.0penclass.ru
7 www.festival.1september.ru ®ectuBans negaroruueckux uaei "OTKPHITHIN ypoK"

8 UnTepHer-pecypc «EnuHast KoJuieKuus UPpPOBBIX 00pa30BaTENbHBIX PECYPCOB». —
http://school-collection.edu.ru


http://www/
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.it-n.ru/
http://www.openclass.ru/
http://www.festival.1september.ru/
http://school-collection.edu.ru/

9 Unrepuet-pecypc «becrmiatabie Buaeoypoku» -http://InternetUrok.ru/ru/besplatnye/

http: // bio. 1 september. ru — razera «buosorusi» — npunoxeHue K «1 ceHTIOps»

WWW. bio. nature. ru - Hay4HbIC HOBOCTH OMOJIOTHU

www. edios. ru - Dim0c — HEHTpP AUCTAHIIMOHHOTO 00pa30BaHUs

www. km. ru/ education - YueOnbie MaTepualisl U ciioBapu Ha caite «Kupuut u Medoauiiny
http://school-collection.edu.ru Enunas komnekuus uudpoBsix 00pa3oBaTEIbHBIX PECYPCOB.
http://window.edu.ru/ Eaunoe okHO J0cTyma K 00pa30BaTelIbHBIM pecypcam
http://www.priroda.ru — IIprpoa: HalMOHATBHBII TOPTAJ.

http://obi.img.ras.ru — ba3a 3Hanuit Mo OMOJOTHHU YeTIOBEKa. YUEOHUK 10 MOJICKYIISIPHOM
OMOJIOTUH YeIOBEKa, OMOXUMUH, (DU3UOJIOTHH, TEHHON 1 OETTKOBOW WHKEHEPHH.

http://www.zoomax.ru — 30010THs: YeT0BEK U TOMAIITHHE )KUBOTHBIC,
http://www.fipi.ru — ®enepanbHbIil HHCTUTYT MEAArOTMYSCKAX U3MEPCHHUI.

- IIEJICBOTO pasjiejla OCHOBHOM 00pa30BaTeNIbHOM MPOTpaMMbl CPEIHETO OOIIeTo 0Opa3oBaHUS
MBOY Emm3aseroBckoit COIII;

- MPUMEPHON TPOTpaMMbl TO OHOJIOTHH CpPETHEro oO0Iero oOpa30BaHUSI C HCIOJIb30BAHHEM
aBTopckoit mporpammel  B.B. Ilaceunuka; «buomorus.10-11 «xmaccy (JIluHuS KU3HU)
(B.B.Ilaceunuk, I'.I'.llIBenoB, T.M.Edumoa PabGoume mnporpammbl. YueOHOEe mocoOue s
00111600pa30BaTEIbHBIX OpraHu3aIui: 0a30BbIN YPOBECHb. N3narenscTBO
«IIpocsemenne»,2021r).

- yueOHoro iana MbOVY EnmszaseroBckoit COILl Ha 2021-2022 yueOHbIi o1 (IpUKa3 OT
13.08.2021r Ne107);

- kaneHgapHoro ydeoHoro rpadguka MbOY Emuzasetockoii COIL Ha 2021-2022 yaeOHbIi o
(mpukas ot 31.08.2021r Nel36);

- enepasbHOTO TIEpEYHsT YYCOHUKOB, PEKOMEHIyEMbIX K HMCIOJIb30BAaHUIO B 00pa30BaTEIbHOM
nporecce B 00meo0pa3oBaTeIbHBIX OPraHU3alMsIX B COOTBETCTBUU C MPHKa30M MHUHHUCTEPCTBA
[IpocBemenuss P® ot 20.05.2020 roma Ne 254 «O06 yrBepxkaeHuu (QeaepalbHOTO IMepedHs
y4eOHUKOB, JIOMYIICHHBIX K HCIIOJB30BAHUIO TPU peATU3allii UMEIOIIUX TOCYIapCTBEHHYIO
AKKPEIUTALMI0 00pa30BaTelIbHBIX MPOTPAMM HA4YallbHOTO OOINEro, OCHOBHOTO  0OIIero,
cpenHero ooOmiero oOpa3oBaHMs OpraHU3AlMSIMH, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
JeSITENIEHOCTHY

- mpuka3za MbOY EnuzaseroBckoit COLL « O0 yTBepkIeHnN epeyHs Y4eOHHUKOB,
UCTOJb3yeMbIX B yueOHoM nporecce B MBOVY Emmzaserosckoit COL B 2021-2022 yyeOHOM
roay» oT 28.05.2021 roma Ne70.

Ilnanupyembie pe3yjbTaThl OCBOEHHUSI Kypca OMOJI0THS HA YPOBHE

cpeaHero oomero o0pa3oBaHus.
JIN4YHOCTHBIE pe3y/IbTaThI:


http://interneturok.ru/ru/besplatnye/
http://www/
http://www/
http://www/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/

1)
2)

3)

Peanmauml 9TUYCCKUX YCTAHOBOK IO OTHOIICHHIO K OHOJIOTHYECKUM OTKPBITHM,
HCCIIEAOBAHUAM U UX PE3YyIbTaTaM.

HpI/IBHaHI/Ie BBICOKOM HNCHHOCTH JXU3HU BO BCCX €C IPOABJICHHUAX, 3J0POBbA CBOCTO U
APYTUX JIO/eH, peann3aiy yCTaHOBOK 3/J0pPOBOTO 00pa3a KH3HHU.
C(bOpMI/IpOBaHHOCTI/I MMO3HABATCJIbHBIX MOTHBOB, HAITPABJICHHBIX HA IMMOJIYYCHUC
HOBOT'O 3HaHMs B 00J1aCTH OMOJIOTHH B CBSI3U € Oyaylel npodeccrnoHanbHON
JACATCIBbHOCTBIO UJIN OBITOBBEIMHU HpO6JI€MaMI/I, CBA3aHHBIMHU C COXpPAaHCHHUEM
COOCTBEHHOTO 37I0POBbSI U 3KOJIOTHUECKOI 0€30MacCHOCTH.

CoracHo paboueii mporpamme Bocnutanus MbOY EmmsasetoBckoit COII peanu3zanus

BOCIIMTATCJIIbHOTO IMOTCHIMAJIA ITPCANIOJIaracT:

. YCTaHOBJICHHUE JIOBEPUTEIbHBIX OTHOLIEHUIN MEXIy YUUTEIIEM U €ro
Y4E€HUKAMH, CIOCOOCTBYIOUINX TO3UTUBHOMY BOCIPHUATHIO yHalllUMUCS TpeOOBaHUM 1
poch0 yUUTENs, IPUBICUEHNUIO UX BHUMAHUS K 00CYX1aeMOl Ha ypoKe
nH(popMaluY, aKTUBU3ALIUU X MIO3HABATENILHON JESITETbHOCTH;

. OOYKJIeHUE IKOJbHUKOB COOJIIO/IaTh HA YPOKE OOLIEIPUHSATHIE HOPMbI
MOBEACHHUS, IPaBHIIa OOLIEHUSI CO CTapIIUMU (YUUTEISAMHU) U CBEPCTHUKAMU
(IIKOJBPHUKAMU), TPUHIUIBI Y4€OHOM AUCHUIUIMHBI M CAMOOPTraHU3alHH;

. MpHUBJICYCHUE BHUMaHHSI ITKOJFHIKOB K IIEHHOCTHOMY acCIleKTy U3y4aeMbIX Ha
ypOKax sSIBJICHHH, OpraHu3aIys ux paboThl C TIOJIy9aeMO Ha YPOKE COIUAITLHO
3HaYUMOM HH(popMaLMel — MHULIMMPOBAaHUE €€ 00CYK/IeHUS, BEICKa3bIBaHUS
Y4YalIMMUCS CBOETO MHEHUS IO €€ TIOBOTY, BRIPAaOOTKH CBOEro K HEil OTHOLIEHHUS,;

. WCI0JIb30BaHNE BOCIIUTATEIbHBIX BO3MOXKHOCTEHN COJlep:KaHusl y4eOHOTO
IpeaMeTa 4epe3 IEMOHCTPALUIO I€TSIM IPUMEPOB OTBETCTBEHHOT'O, I'PaXKIaHCKOTO
TIOBEJICHUS, TIPOSIBJICHUS YE€JIOBEKOIIO0HUS U JOOPOCEPACUHOCTH, Yepe3 Toa00p
COOTBETCTBYIOLIUX TEKCTOB AJISl UTCHHUS, 3a1a4 Ul PELICHHs], TPOOIEMHBIX CUTYaIHil
JUTsl OOCYXKJIEHUS B KJIacCe;

. IIPUMEHEHHE Ha YPOKE HHTEPAaKTUBHBIX (POPM pabOThI ydaluxcs:
UHTEJUIEKTYaJIbHBIX UTP, CTUMYJIMPYIOLIMX I03HABATEIbHYIO MOTHBALIUIO
LIKOJIBHUKOB; JUCKYCCUI, KOTOPBIE JAI0T yJalluMCsl BO3MOKHOCTh IPUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOIO JIMAJIOra; IPyNIoBoi paboThl WK pabOTHI B Mapax,
KOTOpBIE yuaT IIKOJIbHUKOB KOMaHIHOH paboTe 1 B3aUMOACHCTBHIO C APYTUMHU
J€TbMU;

. BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE IOMOTAIOT O IEPKaTh
MOTHBALIMIO IeTeH K MOJYyYEHUIO 3HAaHUH, HAJIaXKMBAHUIO MIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUI B KJ1acce, IOMOTAIOT YCTaHOBJICHUIO
N00posKenaTenbHOM aTMochepbl BO BpeMs ypOKa;

. opranu3zanus megcTsa MOTUBUPOBAHHBIX U SPYIUPOBAHHBIX ydallIUXCs HAJl UX
HEYCIEBAIOIMMHU OJHOKJIACCHUKAMHU, JAIOIIEro IKOJIbHUKAM COL[MAIbHO 3HAUUMBbIH
OIIBIT COTPYAHNYECTBA U B3aUMHOM IMOMOILH;

. MHHUIIMUPOBAHUE U TOJJIEPIKKA UCCIIEI0BATEIbCKON AEATEIbHOCTU
IIKOJIFHUKOB B paMKaXxX pealiu3aliy UMU MHIUBUAYaJIbHBIX U TPYIIIOBBIX
HCCIIEI0BATENIbCKUX IPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXXHOCTb IPUOOpECTH
HaBBIK CAaMOCTOSITEIILHOTO PEIIEHUS] TEOPETUUECKON TPOOIEeMbl, HaBBIK
reHepHpOBaHUs U 0(OpMIIEHHS] COOCTBEHHBIX UAEH, HABBIK YBAXKUTEIBHOTO
OTHOILIEHMS K YY)KUM UJIesM, 0(DOpPMIIEHHBIM B paboTax ApYrux UCCieoBaTeNeH,
HaBBIK MMyOJIMYHOTO BBICTYIUIEHUS Nepel ayAUuTOpUeH, apryMeHTUPOBaHUS U
OTCTauBaHUS CBOEH TOUKH 3pEHUSL.

MeTanpeaMeTHbIe pe3yabTaThl



MeTtanpeaMeTHBIMU Pe3yIbTaTaMU OCBOCHHUS BBIITYCKHUKAMHE CTapIlel IIKOJIbI 0a30BOTO Kypca
OHMOJIOTHH SIBJISTFOTCSI:

1) oBnajieHHE COCTABIISIFOIUMHE UCCIICA0BATEILCKOM U TIPOCKTHOM eI TEIbHOCTH, BKIIFOYAS
YMEHUS BUJIETh NMPOOJIEMY, CTaBUTh BOIIPOCHI, BBIJIBUTATh TUIIOTE3bI, JaBATh ONIPEICICHUS
MOHATHAM, KJIacCU(UIIMPOBATh, HAOIIOAATH, TPOBOUTH SKCIIEPUMEHTHI, IeJaTh BHIBOIBI
3aKJIIOYEHUS, CTPYKTYPUPOBATh MaTepuall, O0ObsICHATD, TOKA3bIBaTh, 3AIIUIIATH CBOU UJICH,

2) yMmeHHe paboTaTh C Pa3HBIMH UCTOYHUKAMHU OHOJIOTHUECKOM HH(POPMAIIUU: HAXOUTh
OHMOJIOTHYECKYI0 HH(OPMAIIHIO B Pa3IMYHBIX UCTOYHUKAX (yUdeOHUKE,HAyIHO-TIOMYISIPHON
TuTepaType, OMOJIOTHYECKUX CIIOBApPSX M CIIPABOYHUKAX ),aHATM3UPOBATH U OIICHUBATH
nH(pOpMaIHIO, TPEOOPa30BhIBATH MHPOPMAITUION3 OJHON (OPMBI B IPYTYIO;

3) crocoOHOCTh BHIOUPATD IICJIEBBIC U CMBICJIOBBIC YCTAHOBKH B CBOMX JICHCTBHSIX M IMOCTYIKaX
10 OTHOIIEHUIO K KUBOU MIPUPO/IE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

4) yMeHHue aJIcKBaTHO UCIIOJIb30BaTh PEUEBbIE CPEACTBA IS TUCKYCCUH M apTyMEHTAIIUU CBOSH
TO3UIINH, CPAaBHUBATH Pa3HbIE TOUKU 3PEHUS, apTYMEHTUPOBATH CBOIO TOUKY 3PEHHUsI, OTCTAUBATh
CBOIO TIO3UIIMIO.

IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHS BBIITYCKHHKAMU CTAPIIICH IITKOJIBI Kypca OHOJIOTHI
0a30BOTO YPOBHSI SIBJISIIOTCS:

B no3naBaTenpHOM (MHTEIUIEKTYaIbHOM) cdepe:

1) xapaKTepUCTHKA COJICPIKAHMS OMOJIOTMYSCKUX TCOPUH (KJIETOUYHASI, IBOJIOIIMOHHAS TEOPHS
Hapsuna); yuenus Bepraackoro o 6uocdepe; 3akoHOB MeHiemns1, 3aKOHOMEPHOCTEH
MN3MCHYHMBOCTH, BKJIaJa BbIJAOINIUXCA y‘-IéHBIX B pasBUTHUC OHMOJIOTMYECKOH HAYKH,

2) BbIJICJICHHE CYIIECTBEHHBIX MPU3HAKOB OMOJOTHYECKUX 00BEKTOB (KIETOK: PACTUTEIILHBIX U
KUBOTHBIX, JOSJIEPHBIX U SACPHBIX, MOJIOBBIX U COMAaTUYECKHX; OPTAHU3MOB: OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX; BUJIOB, SKOCUCTEM, Orochepsl) u mpoiieccoB (0OMEH BEIIECTB, pa3MHOXKEHHUE,
JiefieHue KJIETKH, OTUIOJOTBOPEHHUE, IeHCTBHE HCKYCCTBEHHOTO U €CTECTBEHHOT0 0TOOpa,
(dhopmMupoBaHHEe MPUCIIOCOOIEHHOCTH, 00pa30BaHUE BUIOB,KPYTOBOPOT BEIICCTB M MTPEBPAIICHUS
SHEPTHUH B IKOCHCTEMax U Ouocdepe);

3) oObsicHEHHE PO OMOJIOTHH B (POPMUPOBAHHH HAYIHOTO MUPOBO33PECHUS; BKJIa1a
OMOJIOTMYECKUX TEOPHil B JOPMUPOBAHUE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHUHBI MUDA;
OTPULATENILHOTO BIMSHUS JKOTO0JIs, HHKOTHHA, HAPKOTUYECKUX BELIECTB Ha pa3BUTHE
YeJI0BEKa; BIUSHUS MyTareHOB HA OPTaHU3M YeJIOBEKa, IKOJIOTUYECKUX (DaKTOPOB HA
OpraHU3Mbl; IPUYKH IBOJIOLNHU, U3MEHSIEMOCTH BUOB, HApYIICHUN Pa3BUTHUSI OPIraHU3MOB,
HACJIEICTBEHHBIX 3a00JIeBaHU, MyTallUii, yCTOWYMBOCTU U CMEHBI SKOCHUCTEM;

4) mpuBeICHUE T0KA3aTENILCTB (apryMeHTAIMs) CIMHCTBA YXKUBOM U HEXKHMBOM MTPUPOJIBI, POJCTBA
YKUBBIX OPraHU3MOB; B3aUMOCBSI3€l OPTaHU3MOB U OKPYKAIOIIEH Cpe/ibl; HE0OOX0IUMOCTH
COXpaHEHHUs MHOTOOOpa3us BUIOB;

5) yMeHue MoJib30BaThCsl OMOJIOTUIECKOM TEPMUHOJIOTHUEH U CHMBOJIUKOIA;

6) pelieHne 37IeMEHTAPHBIX OHOJIOTHUECKHX 33/1a4; COCTABJICHHE dJIEMEHTap-

HBIX CXEM CKPELIMBAHUS U CXEM IIepeHOCca BEIECTB U SHEPTUU B SKOCHUCTEMAX

(tienu nuTaHus);

7) onrcanue 0cobeil BHIOB 1O MOP(OIOTHUECKOMY KPHUTEPHUIO;

8) BbIsBIIEHHE U3MEHYUBOCTH, IPUCIIOCOOIEHUI OPraHM3MOB K cpejie 0ou-

TaHUs1, ICTOYHUKOB MYTareHOB B OKpYyKarolei cpeae (KOCBEHHO), aHTPOIIOTEH -

HBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH; U3MEHEHH B SKOCHUCTEMAaxX

Ha OMOJIOTHYECKUX MOJIENSIX;

9) cpaBHEHHE OMOJIOTHYECKUX 0OBEKTOB (XMMUYECKHIT COCTAB TEI JKUBOM U

HEXUBOU MPUPOIBI, 3aPOIBIII YETOBEKA U APYTUX MIECKOMUTAIOIINUX, IPUPOTHBIE

HKOCUCTEMBI U arpOIKOCHCTEMBI CBOEH MECTHOCTH), TIPOIIECCOB (€CTECTBEHHBIM

Y UCKYCCTBEHHBII 0TOOD, MOJIOBOE U OECIoIoe pa3MHOKEeHHE) U (OPMYITHPOBKA BEIBOIOB Ha
OCHOBE CPaBHEHHSI.

B 11eHHOCTHO-OpHEHTAIMOHHOH cdepe:
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1) aHanuM3 ¥ OlIEHKA Pa3IMYHBIX THUIIOTE3 CYIHOCTH YKU3HU, IPOUCXOKACHHS YeJIOBEKa U
BO3HUKHOBEHUS JKU3HH, INI0OATBHBIX YKOJIOTHYECKUX MPOOJIeM U IMyTeil UX perieHus,
MOCIIEICTBUI COOCTBEHHOM JEATEIBHOCTH B OKPY)KAIOLIEH cpefe; Ononornyeckoi nHpopMaru,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

2) OIICHKA ITUYECKUX aCIICKTOB HEKOTOPBIX UCCIICIOBAHUI B 00JIaCTH OMOTEXHOJIOTUH
(KIIOHMpPOBAaHKE, HCKYCCTBEHHOE OIJIOI0TBOPEHUE, HAIIPaBIEHHOE H3MEHEHHUE T€HOMA).

B cdepe TpynoBoii nesTenIbHOCTH: OBJIAZICHNE YMEHHSIMH M HABBIKAMH TTOCTAaHOBKU
OMOJIOTUYECKUX IKCIIEPUMEHTOB U OOBSICHEHHSI UX PE3YJIbTAaTOB.

B cdepe pusmueckoii gesrenbHOCTH: 000CHOBaHUE U COONIOICHUE Mep PO (PUITAKTHKH
BUPYCHBIX 3a00JI€BaHUM, BPEIHBIX PUBbIYEK (KYpEeHHE, YIIOTPEOICHNUE aIKOTr0Jis, HAPKOMaHUs);
MpaBUJI NOBEJEHHUS B OKPYKAIOLIEH Cpeie.

KJacc

Tema 1.BBenenue.

YueHHK HayuuTCs: XapaKTepu30BaTh KPaTKyto UCTOPUIO pa3BUTHsI OMOJIOTHY U €€ 3HaYEHHE B

COBPEMEHHOM MHPE , OCHOBHBIE METO/Ibl U3YUEHUS IPUPOIBI. XapaKTEPHU30BaTh CBOMCTBA KUBOTO

opranusma

V4eHHK MOTYIHT BO3MOKHOCTE HAYIUTHCS: JOKa3bIBATh, YTO COBPEMECHHAA OMOJIOr 1S — KOMILICKCHAS

Hayka. Ha3biBarh pyHnaMeHTaIbHbIEe MONI0KEHHsT OMOJIOTUH, B3aUMOCBS3b CTPOSHUS U (PYHKLIUH
Ouosornyeckux cucteM. ITokasplBaTh YpOBHEBYIO OPraHHM3aIHIO KUBBIX CHCTEM. 3HATh COBPEMEHHBIC

HaIIpaBJICHUS B OMOJIOTHH; TIPOGECCHH, CBI3aHHBIC C OMOJIOTHEH.
[TpoBOAUTH CpaBHEHME TUTIOTE3bI M 3aKOHA UITU TEOPHH.
Tema 2.MouiekyasipHblii yPOBEHb

V4YeHnK Hay4IHuTCs: Ha3bIBaTh 3JICMCHTHI, npeo6nanalomne B COCTAaBC JKMBbLIX OPraHuU3MOB,

NePEeYUCIIATh X CBOMCTBA M 3HAYEHHE ,Ha3bIBaTh BELIECTBA, BXOAIINE B COCTAaB YIJIEBO/IOB.
XapakTepru30BaTh OCHOBHbIE (DYHKLIMHU YIJIEBOIOB B OpraHU3Me, UMETh IPEACTaBICHUE O
COCTaBe U CTPOCHUU JIMIHJIOB, UX (PYHKIHUAX , COCTABE U CTPOCHUE, YPOBHSIX OpraHU3allH
0€IKOBOMN MOJIEKYJIbl; CBOMCTBAaX OEJIKOBBIX MOJIEKY; PYHKIMIX OEJIKOB B OpraHu3Me
.XapaxkrepuzoBatb Tunbl HykienHoBbIX KucioT (JHK, PHK), dyukuuu JJHK u PHK, Tumns:
PHK. Nmets npezncraBienue o cTpoeHnu Mosekyinsl ATD (cxema), ee pyHKIMAX (0
npeBpalleHusx Mojekyinsl AT® B kiieTke). BbIsSBIATH posib BUTAMUHOB B OpraHU3MeE.; CBOHCTBA
(epMEeHTOB U MEXaHU3M KaTaln3a, 0COOEHHOCTH CTPOEHUs U (GYHKIIMOHUPOBAHUS BUPYCOB,

crioco6bt 60pr0ObI co CITU Jom.

OmnpenensiTb 0COOEHHOCTH Pa3IMYHBIX BUPYCHBIX 3a00JI€BaHUI; TPUBOAUTH IPUMEPHI
BHUPYCHBIX 3200JI€BaHUN PACTEHH, )KUBOTHBIX U YeJIOBEKa
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Y4eHHK MOJIYIUT BO3MOXKHOCTh HAYUHUTHCS: 000CHOBBIBATh IMPOoUECCChl U MCXaHU3MBI,

IIPOUCXOAIINE B )KMBOM OpraHU3ME Ha MOJIEKYJIIPHOM YPOBHE; IPUHAUICKHOCTD YIJIEBOOB,
O€KOB U IUMUI0B K OroMoieKynaM .O00CHOBBIBaTh B3aUMOCBS3b U 3aBUCUMOCTD (DYHKIIUH
OETTKOB OT UX CTPOCHHUS , XapaKTePU30BaTh CTpOeHUE HyKIeoTH10B — MoHOMepoB JIHK u PHK;
o6ocuoBbIBaTh 3HaueHrne HK B opranmsme. /loka3pBaTh OMOXMMHUYECKYIO CYIITHOCTb
OHMOIIOJIUMEPOB.

Tema 3. KiieTounblii ypoBeHb

Vd4eHNUK HAYyUInTCS: XapaKTCpU30BaTb OCHOBHBIC ITOJIOKCHUA KIICT! OYHOM TCOpUHU, aBTOPOB

KJ1eTOYHOU Teopuu. OOOCHOBBIBATh 3HAUEHUE CO3/IaHUS KIIETOYHON TEOPHUH ISl Pa3BUTHUS
6uosnorun. CpaBHUBATH CTPOEHHUE MPOKAPUOT U SyKapUOT, PACTUTEIBLHON U )KMBOTHOM KJIETOK
(aBTOTpO(hOB U TeTEpOTPO(POB). XapaKkTepru30BaTh CTPOCHUE U (PYHKIIUM OPTaHOUIOB KIETKH, UX
B3aHMOCBSI3b, OMUCHIBATh 0COOEHHOCTH OOMEHA BEILIECTB U MPEBPALIEHUE SHEPTUU B KIIETKE;
3HATh ATalbl PHEPreTUUECKOT0 U MJIACTHUYECKOTO OOMEHOB BELIECTB. J[aBaTh XapaKTepUCTUKY
aBTOTPO(HBIX U FeTePOTPOPHBIX OPraHU3MOB, 0COOEHHOCTEN UX MUTAaHUA. 3HATh 0COOEHHOCTH
MPOLIECCOB (POTO- U XEMOCUHTE3a, CYIIHOCTh MPOIIECCOB TPAHCKPUIILIUU U TPAHCIISILIIMU (MECTO
OCYILIECTBJICHUS 3TUX MPOIIECCOB) ,MEXaHU3M AENEHUS KIETKH, CIOCOOBI pa3MHOKEHUS
OPraHU3MOB ¥ CTIOCOOBI JICTICHUS KIETKH

Y4yeHnnk TIOJIYVYUT BO3MOXXHOCTH HAYUUTHCS. HA3bIBAaTh q)aMI/IJ'II/II/I BCIIMKUX YUCHBIX~

MUKPOCKOTICTOB, BHECIIIUX CBOW BKJIAJl B U3yYCHUE KIICTOK, 3HATH MIPU3HAKH OTIHYUI
BKITIOYCHUH OT OPraHOUIOB KJICTKH, TIPUBOIUTH MMPUMEPHI KIIECTOYHBIX BKIIFOYCHUN; BBIICIISATH
MPU3HAKH TPUMUATHBHOCTH ITPOKAPHOT IO CPABHEHUIO C dyKapHOTaMH ,000CHOBBIBATh
B3aMMOCBSI3b ACCUMUJISIIIUN U JUCCUMUIIIMN. IMeTs tipeacTaBienue 00 oopazoBanuu ATO B
XO0JIe PHEPTeTUIECKOTO OOMEHA B KIIETKE, O IreTepoTpo(hHOM MUTAHUN HEKOTOPHIX
PacTUTENILHBIX OPraHU3MOB, 00 OpPraHU3Max CO CMEIIAHHBIM THIIOM MUTaHUsA. OOBSICHATH CMBICIT
CBETOBOW U TEMHOBOH (a3 POTOCHHTE3a, UMETh MPEACTABICHUE O TEHETHYECKOM KOJIC.
O0ocHOBBIBaTh POJIb (PEPMEHTOB B cUHTE3¢e Oenka, MaTpuunyto Gynkiuio JJHK, cMbicn
M30BITOYHOCTH TEHETUYECKOTO KOJIa; OMOJOTHUYECKHI CMBICT MUTO3a. OOBSICHITh MEXaHU3M
PETYJISIMN TPAHCKPUTIIIMK U TPAHCIISINY B KJICTKE H OpraHu3Me. XapaKTepru30BaTh KIIETKY KaK
onodmmyecknii 00beKT. OOBSCHATH POJIL IIPOLIECCOB JBIXaHUs M (JOTOCHHTE3a Ha HaIlIeH TTaHeTe.

KJ1acC

Tema 1. Opranu3smMeHHbIii yPOBEHb

YYeHUK HAYIUTCS: XapaKTCpHU30BaTb BHU/IbI 0ecIoI0r0 Pa3MHOKCHUA, 6I/IOHOFI/I‘leCKy10 PpOJIb
Oecrosoro PAa3MHOKCHUS, CYIIHOCTD ITOJIOBOTO PAa3MHOKCHUA U €TI0 BUIBI. HmMmeTth
MMpEACTaBJICHUEC O CTPOCHUU CIICPMATO30Nda U SIAIIEKIIETKH. OCYH_ICCTBJ'ISITB CpPaBHUTCIIbHYHO

XapaKTCPUCTUKY 0ECII0JI0TO U MOJIOBOTO Pa3MHOKCHUSA ,MMCTh NIPCACTABJIICHUC O CTaAUAX
raMeTOIrcHE3a,; 3HATh CYIIHOCTh U CTaAUN Meﬁo3a, CYIIHOCTH Iponecca OIIoJOTBOPCHU,
HaxO0JUThb OTIINYHA B IPOLIECCaAX Q)OpMHpOBaHI/IH MYKCKHUX U )KCHCKUX I'aMCT .3HaTh Nepruoabl
OHTOI'CHE3a, YEM HAUYMHACTCA M 3aKaHYMBACTCA 3M6pPIOH3.J'ILHLIfI n HOCT3M6pI/IOHaJ'IBHBII71
Nnepruoasbl. CpaBHI/IBaTL IpsaAMOC U HCTIPSAMOC HOCT3M6pI/IOHaJ'ILHOC Pa3BUTUC OPTaHU3MOB.
(DOpMyJ'II/IpOBaTB OMOreHeTUYCCKHI 3dKOH., TPEAMET U3YUCHU T'CHCTUKU; TCHCTHYCCKUC
TCPMHHBI, CAHMBOJIbI, IOHATUSA; CYTh T’ HGPHI[OHOFI/I‘ICCKOFO MCTOAa; CYTh IIpaBuJIa CI[I/IH006p3.31/I}I



TUOPHUIOB MEPBOTO MOKOJICHUS; CYyTh 3aKOHA YHCTOTHI TaMeT; (hOPMYIUPOBATH ITPABUIIO
pacIeryieHus , TCHETUYECKUE TEPMUHBI U TIOHSITHS, 3aKOHBI HACTIEICTBEHHOCTH. Perars 3anaun
Ha MOHOTHOPHUIHOE, aHATM3UPYIOIee, TUTHOPUTHOE CKpENIMBaHUE, HACIEA0BaHNUE,
CHEIUJICHHOE C MOJIOM. 3HaTh OINPECIICHUE HACIEICTBEHHOCTH U U3MEHUHUBOCTH; 000CHOBHIBATH
BIIMSIHUE TEHOTHIIA U YCIIOBHIA cpelibl Ha (hopMHUpOBaHHE PEHOTHUTIA. 3HATH POPMBI
W3MCHUYMBOCTH; BBIJICIIATh OCHOBHBIC PA3INIUs MEXK Y MOTUPUKAIIUSIMA U MyTalHsIMU. 3HATh
BHJIBI MYTaIMii; (aKTOPHI, CIOCOOHBIE BBI3BATh YBEIUYCHUE YACTOTHI MyTalluil .OOBICHATD U
XapaKTepU30BaTh METO bl UCCICAOBAHUS T€HETUKHU YEJIOBEKA; UTO TAKOE CEJICKIUs, €€ 3a/1a4u U
3HaueHue. O00CHOBBIBATH 00IICOMOIOrNYECKIE CBOMCTBA, JIEXKAIIME B OCHOBE BO3SHUKHOBEHUS
HOBBIX COPTOB KYJIBTYPHBIX PACTCHUN U TIOPO,T )KUBOTHBIX, OCHOBHBIE METO/IbI CEJICKIIUN; BHIbI
TUOpUIN3AITNY, SIBJICHUE T€TePO31ca. XapaKTepru30BaTh 0COOCHHOCTH CEICKIIUU PACTCHUH,
KUBOTHBIX, MUKPOOPTaHU3MOB.

Yyenuk TIOJIYYHUT BO3MOKHOCTb HAYIUTHCA

O60CHOBBIBaTh OMOJIOTUYECKYIO POJIb PA3IMYHBIX BUJIOB U (POPM Pa3MHOKEHHUS, UMETh
MIpe/ICTaBICHHE O MEXaHU3MaX OIUIOJAOTBOPEHHUS Y PACTEHUI U MIIEKOTUTAIOLIUX, 00OCHOBHIBATh
HE00X0IMMOCTH BHIPA0OTKH OOJIBILIEro YKcia ClepMaTo301/JI0B IIPH HAPYKHOM
om040TBOpeHNH. OOOCHOBBIBATH 3HAUEHUE OMOT€HETHUECKOrO 3aKOHa

JlaBaTh UTOIOTHYECKOE 0OOCHOBAHUE 3aKOHOMEPHOCTSIM HACIICIOBAHUS TTPU MOHOTHOPHTHOM
,AHATTU3UPYIOLIEM, TUTUOPUAHOM CKpeluBaHuu. OObICHIATh B3aUMOCBSI3b T€HOTHUIIA U
(heHOTUNMHUYECKUX MTPU3HAKOB OPraHNU3MOB. CIIETNIEHHOTO HACJIeJOBaHUsI TPU3HAKOB, Ha3bIBATh
€ro NpuyuHbI (KOHBIOTAIUS, IIEPEKPECT XpoMocoM). MIMeTh npecTaBiieHrne O 3HaYeHUU
COCTaBJICHUS TEHETUYECKHUX KapT YeJIOBEKa, UMETh MPEJCTaBIEHNE O HOPME PEaKIINH (ee
rpeienax) OpraHM3Ma Ha BHelIHue ycinoBus .[IpoBOIUTH CpaBHUTENBHYIO XapaKTEPUCTUKY
MyTalui pa3nuyHbIX BUAOB. OOOCHOBBIBATH OMOJIOTMYECKYIO POJIb MyTalluii. YMETh COCTABIISATh
POJIOCIIOBHBIE. XapaKTepu30BaTh MPOOIEMbl FT€HETUYECKOM 0€30aCHOCTH U MYTH UX pelleHus

NmeTs nipeacTaBiieHrne 0 METOAUKE, MTO3BOJISIONICH MTPEOJ0IETh CTEPHIIBHOCTD MEKBHUIOBBIX
(Mexpo10BBIX) THOPUAOB. [IprBOIUTH PUMEPHI CEIEKIIMOHHBIX paboT. XapakTepu3oBaTh
JTOCTHKEHHS U IEPCIIEKTUBBI PA3BUTHS OMOTEXHOJIOTHH.

YueHUK HAYUYUTCS: JaBaTh OIIPCACICHUA ITIOHATUAM «BUI» U <<HOHYH${I_[I/I${>).[[aBaTL OIIPCACIICHUC

MOHATHIO «OBOJIIOLH. BBISBISATH U OMUCHIBATH MPEANOCHUIKH Teopuu JlapBruHa, TEOPUIO
K.JIunues u XK.b.Jlamapka

OmnpenensaTb OCHOBHYIO CUCTEMAaTUYECKYIO €IMHUILY B OMOJIOTUH - «BUI»; KPUTEPUH BUA
(Mopdonornyeckuit, PU3NOTOTUIECKUN, TeHETHUYECKUHN, IKOJIOTUYECKHUH, reorpaduuecKui,
uctopudeckuii) . O60CHOBBIBATH POJIb MOMYIISIIIMIA B IKOJOTHYECKUX cucTemax. [IpoBoauTs
CPaBHUTEJBHYIO XapaKTEPUCTUKY OPIraHU3MEHHOIO U MOMYJISLIMOHHO-BUI0BOTO YPOBHEN
OPraHu3aluy )KUBOU MPUPOBLI XapaKTeprU30BaTh IJIABHBIE HAIIPABIICHHUS DBOJIIOLIMOHHOTO
rpouecca.

Y4eHMK MOJIYIUT BO3MOXKHOCTh HAYUNUThCS: TOKA3hIBATh HCO6XOI[I/IMOCTB COBOKYITHOCTH
KpUTCPUCB BUJA IJId oOecreueHust OECJIOCTHOCTHU U €AMHCTBA BUIOB. I[aBaTB XapaKTCPpUCTUKY




HOHyJI?II.[PIOHHOfI T'CHCTHUKC. HaXOI[I/ITL " CUCTEMATU3UPOBATH I/IH(I)OpMaI_II/IIO O KOCBCHHBIX U
MPAMBIX JOKAa3aTCJIbCTBAX 3BOJIIOIMH.

Tema 3. IkocucTeMHbIi YPOBEHD

VYeHHK HAYIUTCH: XapaKTCPU30BaTh BIMAHUC OKOJIOTHYCCKUX q)ﬁKTOpOB Ha OpraHru3Mhbl,

MPUCTIOCOOJICHHUS OPTaHU3MOB K Pa3IMYHBIM 3KOJIOTUYECKUM (hakTopam. XapaKTepr30BaTh
9KOJIOTMUYECKHE COOOIECTBA, CTPYKTYPY COOOIIECTBA, MUILEBBIE LIENH, IKOJIOTHIECKHE
nupamuibl. XapakTepu30BaTh MOMYJISINH, TUIIBI B3aUMOACHCTBUS HOMYJISLIUN Pa3HbIX
BU/JIOB,MEKBH/I0OBbI€ OTHOIIEHUS OPTraHU3MOB, IPUUMHBI KOJIEOAHUS YUCIEHHOCTU
OpraHM3MOB. XapaKTEPU30BATh KPYTOBOPOT BEIIECTB U MPEBPALEHUE YHEPTUU B SKOCUCTEME;
9KOJIOTHYECKHUE CYKLIECCHH.

V4eHHMK MOJIYIUT BO3MOKHOCTh HAYINUTHCS: OMnpeaACIATh )KU3HCHHBIC (pOpMI)I OpraHn3MoB.

[IpuBOIMTE IPUMEPHI OPraHU3MOB PA3HBIX IPYIIT. XapaKTepU30BaTh UX POJIb B COOOIIECTBE.
[IpuBOIUTE IpUMEPHI OMOTEHHBIX AIEMEHTOB, MOPHOJIOTUYECKUE TIPUCTIOCOOIEHUS K KU3HU Y
Pa3INYHBIX OPraHU3MOB.

Tema 4.buocdepHblii ypoBeHb

V4aeHnk HaydIuTCs: XapaKTEpHU30BaTb OCHOBHLBIC TMITIOTC3bl BOSBHUKHOBCHUA ) KU3HU

(KpeallMOHU3M, Pa3JINYMsl B [IOAX0IaX PEIUTUU U HAYKU K 00BSCHEHUIO BOSHUKHOBEHUS KU3HU;
TUI0TE3a CaMOMPOU3BOJILHOTO 3apOXKIECHUS KU3HU; TUIIOTE3a TAaHCIIEPMUH; TUIIOTE3a
OMOXMMHYECKOH 3BOJIIOIUY; 3HATh TUIIOTE3y AOMOTE€HHOTO 3apOKICHHS KU3HH U €€
AKCIIEPUMEHTAIIbHOE TTOATBEp K IeHNe (TrrmoTe3a Omapuna — XoJ1eiHa); UMETh MPEeJICTaBICHUE
0 COBPEMEHHBIX IMIIOTE3aX MPOUCXOKICHUS KU3HHU.

YueHHK MOJyYUT BO3MOKHOCTh HAYUYUThCS: XapaKTEePU30BaTh ATAIlbl ABOIIOLUS Ouocdepsl U
4elloBeKa , II00allbHbIe U3MEHEHHS B Onocdepe moJ1 BIUsSHUEM JeSTeIbHOCTH YeJIOBEKa,
po0eMy yCTOHYUBOIO pa3BUTHs OHOChEpbl, IPUUUHBI IKOJIOTUYECKOTO KPU3HCA U BBIX01a U3

HCTO.

CucreMa OlleHKHM ¥ KOHTPOJIb IVIAHUPYEMbIX Pe3yJIbTATOB
OHEHKa JIUIHOCTHBIX pPe3yJibTaToB

Ouemca JIUMYHOCTHBIX PE3yJabTaTOB IIPEACTABIIACT coboi OLCHKY NOCTHUIKCHUA
O6y‘IaIOH_II/IMI/IC${ B XOJ€ UX JIMYHOCTHOI'O PAa3BUTHS INIAHUPYEMbBIX PE3YIJIbTATOB.

dopmupoBaHUE JIUYHOCTHBIX PE3yJIbTaTOB 00ECIIEUNBAETCS B XO/IE pean3alii BCcex
KOMITOHEHTOB 00pa30BaTeNbHOTO MpoIiecca, BKI0Yasi BHEYPOUHYIO JESTENbLHOCTD,
peanu3yemMyro CEMbEN U LIKOJIOH.

OCHOBHBIM 00BEKTOM OLCHKU JIMYHOCTHBIX PE3YJIbTATOB CIIYKUT C(i)OpMI/IpOBaHHOCTB
YHUBCPCAIBHBIX y‘le6HLIX HeﬁCTBHﬁ, BKJIFOUA€MBIX B TPHU OCHOBHBIX OJIOKa:

- C(pOpMI/IpOBaHHOCTB OCHOB T pa)I(I[aHCKOﬁ NIACHTHYHOCTH JIMYHOCTHU,

- TOTOBHOCTD K IICPEXOAY K CaM006p8.30BaHI/IIO Ha OCHOBC y‘Ie6HO-H03HaBaTeJIBHOI>'I MOTHBAIIUH,
B TOM 4HMCJIC TOTOBHOCTH K BBI60py HaITpaBJICHUA HpO(I)I/IJIBHOFO 06p8.30BaHI/I$I;



- C(bOpMI/IpOBaHHOCTB COMaJIbHBIX KOMHGTGHHI/Iﬁ, BKJIIOYasd NEHHOCTHO-CMBICJIOBBIC YCTAHOBKHU
1 MOPAJIbHBIC HOPMBI, OIIBIT COLIUAJIBHBIX U MCKJIMYHOCTHBIX OTHOLHGHI/If/'I, IIpaBOCO3HAHUC.

Oco0eHHOCTH OLIEeHKH MeTanpeAMeTHbIX pe3y/JbTaTOB
OCHOBHBIM OOBEKTOM OLIEHKH METAIIPEIMETHBIX PE3YJIbTaTOB SBIISIETCS:

- CIOCOOHOCTh M TOTOBHOCTh K OCBOEHHMIO CHCTEMATUYECKUX 3H21HI/Iﬁ, HX CaMOCTOATCILHOMY
IMOMMOJIHCHUTO, IICPCHOCY U UHTCIpAllUH;

- CIOCOOHOCTH K COTPYTHHUYECTBY M KOMMYHHKAIINH;

- CIIOCOOHOCTD K PEIICHUIO JMYHOCTHO- ¥ COLUAIbHO3HAYMMBIX MPOOJIEM U BOIUIOIIEHUIO
HaWJICHHBIX PEUICHUH B IIPAKTHKY;

- CIIOCOOHOCTh U TOTOBHOCTH K Hcnonb3oBaHuio KT B nensax oOydeHus 1 pa3BUTHS;
- CHOCOOHOCTh K CAMOOPIraHU3alMK, CAMOPETYIISLUU U PeIEKCHH.

OHGHKa AOCTMKCHUSA METAIPEAMETHBIX PE3YJIILTATOB MOXKET ITPOBOAUTHECA B XOJC PA3JIUMYHBIX
npoueayp. OCHOBHOW MPOUEYpOd HTOTOBOM OLEHKH JOCTHUKEHUS METANPEIMETHBIX
PE3YIBTATOB ABJIACTCA 3alllUTAa HHANBUAYAJIbHOTO IIPOCKTA.

Oco00eHHOCTH OLIeHKHU MPeAMEeTHBIX Pe3yJibTATOB

OcCHOBHBIM O0BEKTOM OLIEHKU IIPEIMETHBIX PE3YJIbTaTOB B COOTBETCTBUU C TPEOOBAHUAMU
CrannmapTa sSBISETCS CIIOCOOHOCTD K PEIISHUI0 YueOHO-TT03HABATEIIbHBIX U Y4eOHO-
MPaKTUYECKUX 3a7a4, OCHOBAHHBIX Ha U3y4aeMOM y4eOHOM MaTepuale, ¢ UCIOJIb30BaHUEM
Croco00B JEHCTBHIM, peleBaHTHBIX COJACPKAHUIO YUEOHBIX TPEIMETOB, B TOM YHCIIE
MeTanpeaIMEeTHBIX (I03HABATEIbHBIX, PETYISATUBHBIX, KOMMYHUKAaTUBHBIX) AEHCTBUA.

OuneHka TecTOBbIX H KOMOMHMPOBAHHBIX KOHTPOJbHBIX PadoT.
[Ipu npoBeneHnn TECTOBBIX PabOT MO OMOJOTUN KPUTEPUH OLICHOK CJEIYIOIIHE:
«5» - 85 —-100 %:;
«4» -71 — 84 %;
«3» - 50 — 70 %;
«2» - menee 50 %.

OueHkKa yCTHOTO OTBETa y4aluXxcsi

OtMmertka "'5" craBuTCs B Cilydae:

1. 3HaHI/I$[, ITIOHUMAaHUA, I‘J'IY6I/IHLI YCBOCHHUS 06y‘laIOH_[I/IMC$I BCETro 00BbEMaA nporpaMMHOIO
Marepuaia.



2. YMmeuns BBLICJIATH I'IaBHBIC IMOJIOKCHUSA B U3YYCHHOM MATCpHAJIC, HA OCHOBAHUU q)aKTOB n
IIpUMCPOB O606H_[aTb, ACJIaTh BBIBOAbI, YCTAHABJIMBATH MCKIIPCAMCETHBIC U BHYTPUIIPCAMCTHBIC
CBs3U, TBOPYCCKH NPHUMCHACT MMOJIYUCHHBIC 3HAHUA B HE3HAKOMO CUTyaluu.

3. OrcyrcTBHe OmMMOOK M HEJOYETOB IMPH BOCIHPOHM3BEACHUU H3YUYEHHOTO MaTrepuana, IMpH
YCTHBIX OTBETAX YCTPAHEHUE OTIEJIbHBIX HETOYHOCTEM C MOMOIIBIO JOTIOJHUTEIBHBIX BOIIPOCOB
yuuTens, COOJIOACHUE KYJIbTYphl THUCHBMEHHOM W YCTHOH pedd, mpaBusl O(OpMIICHUS
MMUCbMEHHBIX PaboT.

Otmetka "'4"":

1. 3nanue Bcero M3y4eHHOTO MPOrpaMMHOTO MaTepHara.

2. YMeHHI BBIICNATD TJIaBHBIC TIOJIOKEHHS B M3YYEHHOM Marepuaje, Ha OCHOBaHHMU (DaKTOB H
MIpUMeEpPOB 0000111aTh, /e1aTh BBIBOJIbL, YCTaHABIMBATh BHYTPUIIPEIMETHBIE CBS3U, MPUMEHSATh
MIOJIy4YE€HHbIE 3HAHUS Ha TIPAKTHKE.

3. HesnauutenbHble (HErpyOble) OIMMOKW W HENOYETHI TPH BOCHPOM3BEICHUH H3YYCHHOTO
MaTtepuaina, coONI0IEHNe OCHOBHBIX NMPaBUJ KyJIbTypbl MUCBMEHHOW M YCTHOM peuu, IMpaBHII
0hopMIICHHS MTUCHbMEHHBIX PaboT.

Otmerka "'3" (ypoBeHB IPEICTABICHHIA, COYETAIOMINXCS C JIEMEHTAMH HAYYIHBIX TIOHSTHIH):

1. 3HaHue U ycBOeHHE MaTepHalia Ha ypOBHE MUHUMAIIbHBIX TPeOOBaHUII MPOrpamMMbl,
3aTpyJHEHHE MPU CAMOCTOATEILHOM BOCIIPOU3BEICHUH, HEOOXOAUMOCTh HE3HAUUTEIbHON

IIOMOIITX MPEIoJaBaTCIIA.

2. YMmeHnue paboTaTh Ha ypOBHE BOCIPOU3BEICHMUSI, 3aTPYIHEHHSI IPU OTBETAX HA
BUJIOM3MEHEHHBIE BOTIPOCHI.

3. Hannuue rpy0oii ommOKku, HECKOJIBKUX HErpyObIX MPU BOCIPOU3BEICHUH U3YYEHHOTO
Martepuaina, He3HAUUTEIbHOE HECOOIII0IEHUE OCHOBHBIX MPABUII KYIbTYPhl TUCbMEHHOM U
YCTHOU peuu, mpaBui 0(hOpMIICHUS MUCbMEHHBIX PaloT.

OrMmerka "'2"":

1. 3nanue u YCBOCHUC MaTCprajia Ha YPOBHC HUIKC MUHHUMAJIbHBIX Tpe60BaHHﬁ IIporpamMmeal,
OTACIIbHBIC IIPCACTABJICHUA 00 HU3YUYCHHOM MaTcpualic.

2. OTCYTCTBI/IG YMCHI/Iﬁ pa60TaTB Ha YPOBHC BOCHPOU3BCACHUS, 3aTPYAHCHU ITPH OTBETAX HA
CTaHAAPTHBIC BOIIPOCHI.

3. Hanmnune HeCKOIbKUX TPYObIX OIIMOO0K, OOJIBIIOrO YKcia HErpyObIX IPH BOCIPOU3BEIEHUH
M3YyYEHHOI'0 MaTepHaja, 3HaYUTeIbHOE HECOOI0ICHNE OCHOBHBIX MPABUII KYJIbTYphI
MUCHbMEHHOM U YCTHON peuH, mpaBuiI 0pOpMIIEHHUS TUCbMEHHBIX paboT.

OneHka BbINOJTHEHUS PAKTHYECKUX (J1a00paTOPHBIX) padoT.

Otmerka "'5" cTaBUTCS, €CIIM YUCHUK:

1) MpaBHUJIbHO OIIPCACIINII LCJIb OIIbITA,



2) BBITIOJIHUII pabOTy B TIOJHOM 00BEME ¢ COOTIOICHHEM HE00X0IMMOH MOCIeI0BaTeIbHOCTH
IMPOBCACHUA OIILITOB U HSMCpeHHﬁ;

3) caMOCTOSTEIHLHO U PAI[HOHAIBHO BBIOPA U MOJIOTOBKII JUIS OIbITA HEOOXO0MMOE
000pyZ0BaHNUE, BCE OTBITHI ITPOBEJI B YCIOBUAX U PEKHUMaX, 00SCIIEUMBAIOIINX MOTyICHUE
pe3yJbTaTOB U BHIBOJIOB ¢ HaOOJIbIIEH TOYHOCTBIO;

4) Hay4yHO TPaAMOTHO, JIOTUYHO OTHCANI HAOIIOCHUS ¥ cHOPMYIIMPOBAIT BBIBOJIBI U3 OMbITA. B
IIPEJICTABICHHOM OTUYETE MPAaBUIBHO U aKKYPaTHO BBINIOJIHUJ BCE 3aIIMCH, TAOJUIIbl, PUCYHKH,

Fpa(i)I/IKI/I, BBIYHCJICHUA U CACJIAJI BBIBOAbI,

5) nposBIISET OPraHU3allMOHHO-TPY/OBbIC YMEHUS (TIOJICPKHBAET YUCTOTY pabovero Mecra u
MOPSIIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YET pacXOHbI€ MaTEPUAIbI).

7) SKCTIEPUMEHT OCYILECTBIIAET IO TJIaHy C YY€TOM TEXHHKH O€30MacCHOCTH U MPaBHII PaOOTHI C
MarepuaiamMu U 000pyJ0BaHUEM.

Otmetka "'4" cTaBUTCS, €CIIM YUCHHK BBITIOJHII TpeOOBaHUSA K OlleHKe 5", HO:

1). OTBIT MPOBOIUIT B YCITOBHUSX, HE 00SCIIEYMBAIONINX JOCTATOYHOW TOYHOCTH U3MEPEHHIA,

2). vy OBLIO JOMYIIEHO Ba-TPH HEJ0UYETa;

3). unu "He 6os1ee 0HOM HeTpyOOoi OMMUOKK M OJHOTO HEI0YeTa,

4). WM KCIIEPUMEHT TPOBEJICH HE TOJIHOCTHIO,

5). nin B onucaHuU HAOIFOICHUIN U3 OIbITA JOMYCTHUI HETOYHOCTH, BBIBOIBI C/ICIIAJ HETIOJIHBIE.
Otmetka "'3" cTaBUTCS, €CIIM YUCHHK:

1). npaBWIILHO OMPEAEINI LEJb OMBITA; pA0OTY BBIMOJIHICT MPABUIHLHO HE MEHEE YeM
HAIIOJIOBUHY, OJTHAKO OOBEM BBIITOJIHEHHON YaCTH TaKOB, YTO MO3BOJISICT MOJIYYUTh MPABUIIbHBIC
Pe3yJIbTAThI U BBIBOJBI 0 OCHOBHBIM, IPUHIMITHAIEHO BaXKHBIM 3a/1a4aM PabOThI;

2). nnu noabop 000pyaoBaHUs, 00BEKTOB, MATEPHUAIIOB, & TAKKE PAOOTHI [0 HAYATY OIbITA
MIPOBEJI C IIOMOIIIBIO YUUTEIS; WK B XOJI€ POBEICHUS OIBITA M U3MEPEHUI OBLIH JOIYIICHBI
OLIMOKH B ONMCAHUH HAOIOICHHH, (DOPMYITUPOBAHUY BBIBOJIOB;

3). OTBIT IPOBOAMIICS B HEPAITHOHATBHBIX YCIOBHUAX, YTO MPUBEIIO K MOTYYSHUIO PE3yIbTATOB C
00JIBIIIEH MOTPEITHOCTHIO; MITH B OTYETE OBUIH JOMYIIECHBI B O0IIEH CII0KHOCTH HE 00Jiee ABYX
OIMOOK (B 3aMUCAX €IUHUI], H3MEPEHUAX, B BBIYUCICHUX, rpadukax, Tabiaumax, cxemax, u T.]1.)
HE IPUHIUIUATBHOTO JJIsl JAHHOW pabOoThI XapaKTepa, HO MOBJIUSBILINX HA PE3YyIbTAT
BBITIOJTHEHHS;

4). nomnyckaet rpy0yro OMIMOKY B X0/I€ IKCIIepHMeHTa (B 00bsICHEHUH, B 0popMIIeHUH paboThI, B
cOOIOICHNUH TTPABUII TEXHUKH 0€30TaCHOCTH MPHU paboTe ¢ MaTepuasaMu U 000pyA0BaHUEM),

KOTOpas UCHpaBJIsACTCA I10 Tpe6OBaHI/IIO YUYUTCIIA.

Otmerka "'2" cTaBuUTCS, €CIIM YUCHHUK:



1). He ompenenul CAaMOCTOSTENIFHO LIENIb OIBITA; BBIMOIHMUI pabOTy HE TOJIHOCTHIO, HE
MOJATOTOBUJI HY)KHO€ 000pYyA0BaHUE B 00BEM BBIMIOJIHEHHON YacTH pabOTHI HE MO3BOJISIET
c/ienaTh MPAaBUIIbHBIX BBIBOJIOB;

2) HJIA ONBITHI, ©BMCPCHU, BEIYUCIICHUS, H3,6JIIOI[€HI/ISI MMPOU3BOJMIIMCH HCITPABUJIBHO,

3). wiu B X0/1¢ pabOTHI U B OTYETE OOHAPYKHIUCHh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEUYEHHBIC B TpeOOBaHMIX K OlleHKe 3",

4). nonyckaet nse (1 6osiee) rpyOblie OIMOKH B X0JI€ SKCIICPUMEHTA, B O0bSICHCHHH, B

odopmiieHHH PabOTHI, B COOTIOJICHUH TPABHUII TEXHUKH 0€30MMaCHOCTH TIPH paboTe C

BEILIECTBAMU M 000PY/IOBAHHEM, KOTOPBIE HE MOXKET UCIIPABUTH JIAXKe 10 TPEOOBAHUIO YIUTEIS.
OueHka caMoOCTOSITEJILHBIX PadoT.

Ormertka "'5" craBUTCS, €CITU YUEHUK:

1). BeImosHII paboTy 6€3 OIIMOOK U HEIOYETOB;

2) nomycTHi He 00Jiee OJTHOTO HEIoYeTa.

Otmetka "'4" cTaBUTCS, €CIM YICHUK BBITIOTHUI PaObOTY MOJHOCTHIO, HO JIOMYCTUJT B HEH:

1). He 6ostee 0HO# HErpyOOi OMMOKK U OJJHOTO HEA0YETA;

2). uin He 0oJiee IBYyX HEA0YETOB.

Otmetka "'3" cTaBUTCSA, €CIM YICHUK NMPABWIBHO BHITIOJHUAI HE MeHee 2/3 paOboThl miin
JOTTYCTHII:

1). He GoJtee ABYX rpyObIX OIIHOOK;

2). uiau He 6oJiee OHOM rpy0oi 1 0HON HErpy0OOo# OMMOKH M OJJHOTO HEI0YETa;
3). uiu He 6oJtee IBYX-TPEX HErPYObIX OIIHOOK;

4). vy 0JTHO# HerpyOOii OLIMOKU U TPEX HEA0UETOR;

5). niu mpu OTCYTCTBUU OIIMOOK, HO TIPU HATMYUH YETHIPEX-TISITH HEJJOYETOB.
Otmerka "'2" cTaBuUTCS, €CIIM YUEHHUK:

1). AOTYCTHIT YHCIIO OMUOOK U HEJJOYETOB MPEBOCXOIAIIEE HOPMY, ITPU KOTOPOH MOKET OBITh
BBLICTaBJIEHA OlleHKa "'3";

2) HJIN €CJIM TPAaBUJIBHO BBITIOJIHUII MCHEC TTOJIOBHHBI pa6OTI:>I.

OO61as knaccu@UKanys OIIHOOK.

[Tpu o1leHKe 3HAHWIA, YMEHHMIA, HABBIKOB CJIEYET YUYUTHIBATh BCE OMIHMOKU (TpyOble U HETpyObIe),
HEOYETHI B COOTBETCTBHH C BO3PACTOM YUaIIHXCS.

I'pyOBIMU CUMTAIOTCS OLIHOKH.

- HE3HaHHUE ONPE/ICIICHHS] OCHOBHBIX NOHSATHUH, 3aKOHOB, TIPABUJI, OCHOBHBIX MOJIOKEHUI




TEOPHH, HE3HAHUE POPMYJI, OOIEIPUHATHIX CUMBOJIOB 0003HAYCHUN BEIMYMH, €IMHHILL KX
U3MEPEHUS, HAMMEHOBAHUM ITUX E€IUHUILL;

- HEYMEHHE BBIJCITUTH B OTBETE IVIABHOE; 000OIINTh Pe3yabTaThl U3YUCHHUS,

- HEyMEHHUE IPUMEHUTH 3HAHUS /IS pELICHUs 3a/1a4, OOBbSCHEHUS SIBICHUS;

- HEYMEHHUE YUTaTh U CTPOUTH I'paUKu, IPUHIUITHATHHBIE CXEMBI,

- HEYMEHHE MOJATrOTOBUTH YCTAaHOBKY WJIM JIA0OpaTopHOE 000PYIOBaHUE, IPOBECTH OTIBIT,
HabroIeHNe, caenIaTh He0OX0IMMBbIE PACUEThI WM MCTIOJIb30BATh MOJTyYCHHBIC JaHHBIC IS
BBIBO/IOB;

- HEyMEHUE M0JIb30BaThCs IEPBOMCTOYHUKAMH, YUEOHHUKOM, CIIPAaBOYHUKOM;

- HapyIIeHHWE TEXHUKH 0e3011acCHOCTH, HEOPEKHOE OTHOIIEHHE K 000pyI0BaHUIO, PHOOpam,
Marepuanam.

K HerpyObIM OTHOCATCS OIIMOKHU:

- HETOYHOCTHh (POPMYIUPOBOK, OTMPECICHHUH, MOHATHI, 3aKOHOB, TEOPUIA, BEI3BAaHHAS
HETIOJTHOTOM 0XBaTa OCHOBHBIX MTPU3HAKOB OMPEENIIEMOT0 TIOHSTHS Wi 3ameHo 1 — 3 u3
ATUX MPU3HAKOB BTOPOCTETICHHBIMU,

- OIIMOKH MPU CHATUM MTOKA3aHUHN C U3MEPUTEIBHBIX TPHUOOPOB, HE CBSI3AHHBIE C
OTIpe/IeTICHUEM TIeHBI ICTICHUS IITKAJIBI;

- OmMOKH, BRI3BAHHBIC HECOOIIOJICHUEM YCIIOBUM MTPOBEACHHUS OIBITA, HAOTIOCHUS, YCIOBUN
paboTsl Ipubopa, 000PyIOBAHUS;

- OIIMOKH B YCIOBHBIX 0003HAUYECHHIX HA CXeMaX, HETOYHOCTh IpaduKa;

- HEepanMOHAIBHBIA METOJ] PEIIECHUS 3a/1a4H, BBIMOJTHEHUS YaCTH MPAKTHYECKOU paboTHI,
HEJI0OCTAaTOYHO MPOAYMaHHBIHN TUTaH YCTHOTO OTBETA (HapyIIEHUE JIOTUKH U3JI0KEHUS, TIOIMEHA
OTJIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH);

- HeparuoHaJIbHBIC METOABI PAOOTHI CO CIIPABOYHOM JTUTEPATYPOi;

- HEyMEHHe pellaTh 3a/1a4M, BHIIOJIHATh 3aJJaHus B 00IIeM BU/IE.

Henouéramu sBastorcs:

- HepaluHuOHAJIbHbIE MPUEMBI BEIYUCICHUNA U TPeoOpa30BaHUM, BHIIOJIHEHHUS OIBITOB,
HaOIOACHUH, TPAKTUYCCKUX 3aJaHU;

- apudmernyeckue OMMOKH B BHIYMCIICHUSX;

- HeOpeXHOe BBINOJIHEHUE 3alliceH, uepTexel, cxem, rpadukoB, TabIuUIL;

- opdorpaduyueckre U MyHKTyaIlIMOHHBIC OIIUOKH.

KpuTepun oueHKH coep:KaHus M 3a1IIMThI POEKTA:
1. CrtocoGHOCTh K CaMOCTOSTEIPHOMY MPHOOPETEHUIO 3HAHUI 1 PELIICHUIO POOJIEM
Kpwurepwuii 1.1. TTouck, oTOOp 1 aIcKBaTHOE MCITOJIL30BaHUE HH(POPMAIIH
Kpwurepuii 1.2. ITocraHoBKa po0ieMbl
Kpurepuii 1.3. AKTyalbHOCTb M 3HAUMMOCTb TEMBI IPOEKTA
Kpwurepuii 1.4. Ananmus xoaa paboThl. BEIBOIBI M IEPCIIEKTHUBBI
Kpurepuii 1.5. JInunas 3anHTepecOBaHHOCTH aBTOPA, TBOPUYECKHIA MOIX0] K paboTe
2. CchopmMHpoBaHHOCTH MPEIMETHBIX 3HAHUIA U CIIOCOOOB JAEHCTBHIA
Kputepwmii 2.1. ['myOrHa pacKpbITHs TEMBI IPOEKTA
Kpurepuii 2.2. Meroauka uccienoBaHuii
Kputepwmii 2.3. KauecTBo MpoeKTHOTO MpO/yKTa
Kputepwmii 2.4. Vicrions3oBaHue CPECTB HATISTHOCTH, TEXHUYECKUX CPE/ICTB
3. ChopMUpOBaHHOCTH PEryIATHBHBIX ICHCTBUI
Kpurepwii 3.1. CootBeTcTBHE TpeOOBAHUSM O(POPMIICHUSI TMCBMEHHOM YacTH
Kputepwuii 3.2. CooTBeTCTBHE COAEPKAHUS TEME
Kpurepuii 3.3. CueHapuii 3a1UThI (JIOTUKA U3TOKEHUST ), TPaMOTHOE TIOCTPOSHUE
JOKJIaaa
4. CchopMupoBaHHOCTH KOMMYHHKATHBHBIX JICUCTBHUIA
Kpurepuii 4.1. YeTKOCTb ¥ TOUHOCTb, YOSUTENHHOCTD U TAKOHUYHOCTh



Kputepwmii 4.2 YMenue oTBedaTh Ha BOIPOCHI, YMEHHUE 3aIIUIIATh CBOIO TOUKY 3PEHHS

[Ipu 3TOM MakcuMalibHas OLIEHKA 110 KaXXJA0My KpUTEPHIO He NpeBplaeT 3 6amioB. I1pu Takom
IIO/IX0/1€ JOCTH)KEHHE 0a30BOI0 YPOBHS (OTMETKA «yJIOBIETBOPUTEIBHOY») COOTBETCTBYET
nosrydeHuto 34 - 36 mepBuUHBIX OaIoB (1O ABa Oasia 3a Kbl U3 KPUTEPUEB), a
JOCTH>KEHHE MOBBIIICHHBIX YPOBHEW COOTBETCTBYET MOIydeHHUIO 37—48 nepBUYHBIX OAJIIOB
(oTMmeTka «xopoiio») win 43-51 nepBUUYHBIX 0aIIOB (OTMETKA «OTIMYHOY).

Conep:xanne kypca ouosorum B 10, 11 kiaaccax

OCHOBY CTPYKTYpUPOBaHHUSI COJIEP>KaHUS Kypca OMOJIOTUU B CTAPIIEH IIKOJIE COCTABIISIIOT
BEIYIIHE CUCTEMOOOPA3yIOIINE UACH — OTIIMUNUTEIHHBIE 0COOCHHOCTH KUBOW TIPUPOJIBI, €€
YpOBHEBAs OPraHU3aIs U IBOJIIOIHUS, B COOTBETCTBUU C KOTOPHIMH BBIJICJICHBI
coJep:kaTe/ibHbIe JUHUM KYpca:

o buonorus kak Hayka;
. MGTOI[I)I HAaY4YHOI'O IO3HAHUSA;

o Kierka;
e Opranmsmv;
e Bug;

e DKOCHCTEMBI.
@®opMbl OPraHU3alMU Y4eOHOM JesiTeJIbHOCTH

-®opMbI OpraHu3anuu yaeOHOH AeATEIHbHOCTHA OTIPEIEISIOTCS BUAAMHU YUeOHOM paboThI,
cienu(huKoi yueOHOH IpyIIIbI, H3ydaeMbIM MaTepHaioM, YIeOHbIMH LEIIMHA. BO3MOXKHEI cie-
TYIOIINE OpraHN3alMOHHbIE (OPMBI O0OyUCHHUS.

KnaccHo-ypouHas (M3yueHue HOBOTO, IPAKTUKYM, KOHTPOJIb, JOMOJIHUTENbHAS paboTa, YpOKHU-
3aueThl). B JaHHOM cilyyae HCTOJIb3YIOTCS BCE TUIIBI 00BbEKTOB, MEXKIIPEAMETHBIE CBSI3U; IPH
BBITIOJIHEHUH MPOEKTHBIX 3a/JaHUi MOUCK UH(POPMALIUU OCYIIECTBISETCS YUAIUMUCS O]
PYKOBOJICTBOM YUHTEJISI.

-nnuButyanpHas ¥ MHAWBUyalu3upoBaHHas. Takue Gopmbl paboOThl HO3BOJISIOT PETYIUPO-
BaTh TEMI MPOJBHKEHUS B O0YYECHUH KaXKJIOTO IIKOJIbHUKA B COOTBETCTBHH C €TI0
cocobHocTsmu. [Ipu pabote B KOMIIBIOTEPHOM KJlacce Mo 3apaHee MoJ00paHHbIM
MH(OPMALIMOHHBIM, MPAKTUYECKUM U KOHTPOJIBHBIM 33JaHUAM (DOPMUPYIOTCS MHAUBUIYaTbHBIE
3a/laHus JJIs y4aIuxcs.

-I'pynnoBas pabora. [IpenBapurensHo yuutenb GopMHupyeT OJIOKH UK 001U 60K 0OBEKTOB,
MOCJIE IEMOHCTPAIMH KOTOPOTO MPOUCXOJUT 00CYKIIEHHE B TpyIax o0Iiel mpooiembl, TU00
MUHH-33]1a4, KOTOPBIC SBJISIFOTCS COCTAaBHOW YaCThiO 00MIei yueOHO 3a1auH.

- Baexnacchas pabora.

- CamocrosiTenbHasgs paboTa ydaluxcs IO M3YYEHHIO HOBOTO Marepuaina, oTpaboTke
y4eOHBIX HAaBBIKOB M HABBIKOB MPAKTHUECKOTO MPHUMEHEHUS TMPUOOPETCHHBIX 3HAHUM;
BBITIOJTHEHUE WH-TUBUIYAIbHBIX 3a/IaHUN TBOPUYECKOTO XapaKTepa.

-IIpakTuKyMBbI

- Jlekiun



- uckycenn

10 kaace

(68 yacoB, 2 yaca B He/1eJI10)

Tema 1.BBenenue (5 yacoB)

buosnorus - Hayka o »ku3HH. JKMBbIE CHUCTEMBI: KJIETKA, OpraHu3M, BU, OHOIIeHO3, Onocdepa, ux
sBosronus. [Ipu3Haky )KUBBIX cUCTEM: OOMEH BELIECTB U SHEPIUH, LIETOCTHOCTb, B3aUMOCBS3b
CTPYKTYpHI U GYHKIHUH, CBSI3b CO CPENION, CaMOperyJsiiusi. MeTo bl nccieoBanus B OMOJIOTHH.

Bxuag 6uonoruueckoit Hayku B (GOpMHUpPOBaHME HAYYHOW KapTUHBI MUPA, OOIIEH KyJIbTYpbl
JIMYHOCTH, pa3BUTHE HAPOJHOIO XO3SHMCTBA.

JlabopaTtopHas padora Nel «MexaHHU3MbI CAaMOPETYIISIIIHI)Y
Tema 2.MouekyasipHblii ypoBeHb (16 yacos).

OO011as XapakTeprUCTUKa MOJIEKYJISIPHOTO YPOBHS. XUMUYECKHI COCTaB KJIETOK, €r0 CXOJCTBO Y
Pa3HbIX OPraHU3MOB - OCHOBA €IUHCTBA )KMBOM Ipupoibl. Heoprannueckue BemiecTna: BoJa,
MUHepaJibHbIe coJn. OCOOEHHOCTH CTPOCHHSI OPTaHMUECKUX BEIIECTB: YIJIEBO/IOB, JIUIUIOB,
HYKJIEMHOBBIX KUCIO0T, AT® B CBSI3U C BBINOIHAEMBIMH QYHKIMAMU. DepMEHTHI, UX POJIb B
KJIETKEe. MeXaHu3M AeUCTBUS KaTAIN3aTOPOB B XUMUYECKUX PEAKIUAX. JHEPT U

axktuBaruu. CTpoeHue ¢pepMeHTa: akTUBHBIN IIEHTp, CYOCTpaTHas CIICIM(PUIHOCTD.
Kodepmentsl. OTnnunst epMeHTOB OT XUMHUUECKHUX KaTalIn3aTopoB. benku-akTuBaTopsl U
Oenku- THruOUTOPHl. BUpyChl Kak HEKJIETOYHBIX (pOpMax >KU3HH.

JlabopaTtopHnas pabota No2 «OOHapy KE€HUE JTUTIHIOB C TIOMOIIBIO0 KAU€CTBEHHOM PEaKITHi»
JlabopaTtopHnas pabota Ne 3 «OOGHapyKeHUE YIIEBOJIOB C IIOMOIIBIO KAaUeCTBEHHOU PEAKIIUID)
JlabopaTtopHnas padota Ne 4 «OGHapyx)eHHEe OSIIKOB ¢ TTIOMOIIBI0 KAYECTBEHHOMN PEaKITum»
JlaboparopHas padoTa Ne5 «Kartanutuueckasi akTUBHOCTh (DepPMEHTOB (Ha IPUMEPE aMUIIa3bl)»

Tema 3. Kiterounblii ypoBeHnb (37 yacos).

Knerounas Teopusi. Mertobl u3yuenus kietku. MHorooopasue kietok. CTpoeHHe KIETKU —
opraouipl ¥ uX ¢GyHKIH. CXOACTBA U PA3IUYUS B CTPOCHUU TPOKAPUOTUYECKUX U
9YKapUOTHYECKUX KJIeTOK. CXOJICTBA U pa3NuyKs B CTPOCHUHU KIIETOK PACTEHUH, )KUBOTHBIX U
rpuboB. Bupycsl —HekneTounas ¢popma, Bo3Oynurenu 3abonesanuii. [Ipodunaxkrtuka BUY-
nHpeknuu u 3adoneBanus CITUIom.

Knerounslit Metabonusm. DHeprerudeckuii oomeH. [IpeoOpazoBaHue SHEPTUU B KIIETKE.
ITnactuueckuit oomeH. buocunTtes Genka. I'en. ['eneTnueckuii koa. MaTpuuHbIid Xapakrep
peakuuii 6nocunresa. dotocunres. XemocuHTe3. B3auMocBs3b M1aCTHYECKOTO U
sHepreTudeckoro oomena. Kierka - renernueckast eAuHuna xuBoro. Comaruyeckue u
IIOJIOBBIE KIIETKH.

XPpOMOCOMBI: ayTOCOMBI U TOJIOBBIE. [ OMOJIOTMYECKUE U HETOMOJIOTUYECKUE XPOMOCOMBI.
3HaueHue OCTOSHCTBA Yuciia U GopMbl XpoMocoM. [ToaroToBKa KIETKH K JISIEHUIO.
Penynnukanus JIHK - ocHoBa yaBoenust xpomocoM. MuTo3s, ero 3naueHue. Pa3BuTue nojoBbIX
KJIETOK. Meiio3.



Jemoncmpayuu: MOIeNeH-aNIuIMKaLui, WUTFOCTPUPYIOIIUX CTPOCHUE KIIETKHU, EJICHUE
KJIETKH, CHHTE3 Oellka; MUKPOIPENnapaToB KJIETOK PACTEHUN U JKUBOTHBIX; OIIBITOB,
WITIOCTPUPYIOLIUX Mpolecc POTOCHUHTE3A

Jlaboparopuas pabota Ne 6 «HabnrogeHre ia3mMon3a U ACTIa3MOoJIu3a B KIIETKaX KOKHIIBI
JyKay

JlaboparopHnas padota Ne 7 «I[IpuroTtoBieHue, paccMaTpuBaHUE U ONKMCAHUE MUKPOIIPENIapaToB
KJIETOK pacTeHuin» MHCTpyKTax 1Mo TeXHUKE O€30MaCHOCTH.

Jlaboparopuas pabota Ne 8 «CpaBHEHHE CTPOCHHSI KJICTOK PACTCHH, )KUBOTHBIX, TPHOOB U
OakTepuii 0] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTIpETiapaTax u ux onucanuey. MHCTpyKTax 1o
TEXHUKE 0€30MaCHOCTH.

11 kaace

67 yacoB, 2 yaca B HeJIeJIIO0.

Tema 1. Opranu3meHHblii ypoBeHb (14 yacoB)

CamoBOCIPOU3BEICHNE - BAXKHEHIIIMIA TPU3HAK KUBOTO. Pa3MHOKEHUE: TT0JI0BOE U
6ecrosioe. OTIOO0TBOPEHNE, €T0 3HAUYCHHE.

OnTorene3. OMOPHOHAIBHOE U TIOCTIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE U HETIPSIMOE.
Bbuorenernueckuii 3aKoH.

HacnencTBeHHOCTh M MI3MEHUMBOCTH - CBOMCTBA OopraHu3Ma. | eHeTHKa, MEeTO bl HCCIIeIOBAHUS
HACJICJICTBEHHOCTH M U3MEHYHUBOCTH PACTCHUH, )KUBOTHBIX M YelloBeKa. JlIOMIUHAHTHBIE U
pelecCUBHBIC IPU3HAKH, TOMO3UTOTHI M T€TEPO3UTOTHI. aJUICIIBHBIC U HEaJICIbHBIC TCHBI,
TEHOTHN ¥ (PEHOTHUII, TEHO(OHI.

HpaBI/IJ'Ia 1 3aKOHBI HACJIECACTBCHHOCTH, YCTAHOBJICHHEBIC I. MCHIICJ'ICM, HUX OUTOJIOTHYCCKUC
OCHOBBI. HpOMe}KYTOLIHOC HacCJI€JOBaHUC. AHaJ'II/I3I/Ipy}OI_Hee CKpC€HUIMBaHUC.

3akoH CHCIUICHHOI'O HaCJI€JOBaHUsA T. MopraHa, €I'0 HUTOJIOr'M4YCCKUE OCHOBBI

3aKOHOMEPHOCTH U3MeHYUBOCTH. Posib renotuma u cpeapl B GopMupoBaHUU (DEHOTHIIA.
Monudukanronnas uaMenunBocts. Hopma peakuuu. CtaTUCTHUECKHE 3aKOHOMEPHOCTH
MOAU(PHUKAITMOHHON U3MEHUNBOCTH. BapuanimoHHbIH psiJi HI3MEHYUBOCTH MPU3HAKOB.

My’TaL[I/II/I, HUX IIPUYHHBI, 4aCTOTA BCTPCIYACMOCTH. Bunsl MYTaLII/Iﬁi I'CHHBIC 1 XPOMOCOMHBIC.

I'eneTrunka - TCOPCTUYICCKAA OCHOBA CCICKIHH. Bxknag H.M. BaBunosa B Pa3BHUTHC CCIICKIUU:
YUYCHHC O LICHTPAX IMPOUCXOKIACHUA U MHOFOO6paSI/I$I KYJIbTYPHBIX paCTeHHﬁ. MeTo b1
CCJICKIINH: FI/I6pI/I,[[I/I3aL[I/IH, HCKYCCTBGHHLIﬁ OT60p, MYTarcHes3, NoJIUIIOnausd, reTepo3unc.
CeJ'IeKI_[I/IH paCTeHI/Iﬁ U )KUBOTHBIX. bBHOTEXHOIOT U MI/IKp06I/IOJ'IOl"I/I‘IeCKI/II71 CHUHTC3, TCHHAaA U
KIICTOYHAsA MHXKCHCPUSA, UX 3HAYCHUC JIS1 pa3BUTHUS HAPOAHOT'O X03$II\/'ICTB8., OXpaHa MMpupoabl.

Tema 2. [TonyasiiimoHHO - BU0BOI ypoBeHsb (11 yacos).

Jloka3arenbcTBa 3BOJIONMH KUBOH npupoasl. Yuenue Y. Jlapuna 06 sBosorun. GakTopbl
sBoJiroluy. EcrecTBeHHBIH 0TOOP - HanpaBistomuil pakTop IBOIOLMH. JBIKYIIUN U
CTaOMIIM3UPYIOIIUN 0TOOD.



Bup, ero kpurepun. [omyssimst - cTpykTypHas eMHHLA BUaa. YUCIeHHOCTh 0co0el, BO3pACTHOM
U TIOJIOBOH COCTAaB, pa3MephlI MOIMYIISIIHIA, (POPMBI COBMECTHOTO CYIIIECTBOBAHHS OCOOCH.
Ienerreckuii cocras momyrsiiwid. EcrectBeHHBIN 0100p 1 ero (hopmbL. boprba3a cyiectBoBaHre v ee

(bopMBL

Pe?;y.]H)TaTI)I SBOJIFOIINH. VYcnoxxHeHne OpraHru3alivuy KUBBIX CYHIECCTB B XOAC 5BOJJIIOLIUH.
[IpucmocobaeHHOCTH OPraHU3MOB K cpezie ooutanusi. Bunoobpazosanue. I'eorpaduueckoe
M DKOJIOTMYECKOE BUI000pa3oBaHmne. MakpOIBOIOLHSI.

Hamnpasnenus sBomtonun: apomopdos, uanoaaanrtanus, aereneparus. [Ipuannb
OMOJIOTUYECKOTO Tporpecca U OMOJIOTHYECKOTO perpecca.

[punuune! knaccuduxanuu. CucreMaTuka.
JlaGopaTopHbie pabOTHI:

1. BeIsiBIIEHHE IPUCTIOCOOICHHI OPraHU3MOB K BIMSHUIO PA3IMYHBIX SKOJIOTHIECKAX
(bakTopoB

2.CpaBHEHHE aHATOMHUYECKOTO CTPOCHHUS PACTCHHH Pa3HbIX MECT OOUTaHUSI.
Tema 3. DkocucTemMHbIit ypoBeHb (17 yacos).

DxocucTtema u ouoreorneHos. CTpyKkTypa 3KOCUCTEMBI BUI0BasI, POCTPAHCTBEHHASI.
HOMI/IHaHTHBIe 1 MaJIOYUCJIICHHBIC BUJBI, UX POJIb B OKOCHUCTEME.

[Tonsatue «cpena obutanus». DKogorndeckue GakTopbl. 3aKOH ONTUMYMa.

Abuotrnueckue GpakTopsl, MPUCIOCOOIEHHOCTh OPraHU3MOB K HUM. buosornyeckue puTmsl.
®oronepuoanusm. bruotudeckue putmMbl. BHyTpUBUI0BBIE M MEKBUIOBbIE OTHOLICHHUS:
XUIHUYECTBO, KOHKYPEHIIHS, Tapa3uTu3M, CUMOHNO03. AHTpONIOTreHHbIE (PaKTOPBI.

Pa3Hoo6pa3He HOHy.]'IfH.[I/Iﬁ B 3KOCHUCTEME, CBA3U MCXKIAY HHMU: T'CHCTHYCCKHC, TpO(bI/I‘ICCKI/Ie.
HpOIIYI_[eHTI)I, KOHCYMCHTBI U PCAYILICHTHI.. HI/IH_ICBBIC LOCIIN U CCTH.

Dkocucrembl. KpyroBoport BemiecTB u s3Hepruu B HuX. [IpaBuiia sxonoruyeckoit nupamuibl.

CaMOper.]'IHI_[I/IH - OCHOBa YCTOﬁqHBOCTH sxocucteM. KojnebaHusa 4ucIeHHOCTH HOHYJ'IHHI/II\/'I B
sKocucrteMax. MI3MeHeHHUs B SKOCUCTEMaX. HpI/I‘II/IHLI CMCHBI O3KOCHUCTCM:. BHCIIIHHUC
(eCTCCTBeHHHe n aHTpOHOFGHHLIG) " BHYTPCHHHUC.

CoxpaHeHne OHOJIOTUYECKOTO pa3HOOOpPa3Hsl KaKk OCHOBA YCTOMYHUBOIO Pa3BUTHS SKOCHUCTEM.
JlaGopaTopHbie padoThI:

1. Meronsl u3MepeHus HakTopoB Cpeibl OOUTAHMUS.

2. H3ydeHue 3KOJOTHYECKOM HUIIH Y pa3HBIX BUJIOB PACTEHUII».

3. OnucaHue 3KOCUCTEM CBOEH MECTHOCTH.

4. MonenupoBaHue CTPYKTYp U MPOIECCOB, POUCXOIIIMX B dKOCHCTeMax ( Ha
IpUMepe akBapuyma)

Tema 4. Buocdepnsblii ypoBens (15 yacos).

buocdepa - rimodanbHas sxocucrema. Briag B.I1. Bepraackoro B pa3paOoTKy y4eHus o
ouoctepe. Ponb sxxuBoro BemectBa B onochepe. OcobeHHOCTH pacpeeNieHus: OHOMACCHI.
buonorunueckuii KpyroBopot. buoreHHass MUrpanusi aTOMoB.



OBomonus 6uocdepsl. [ modanbHbIe H3MEeHEHHs B Onocdepe Mo BIUSHUEM e TeIbHOCTH
gyenoBeka. [IpobieMa ycTOMYUBOTO pa3BUTHS OHOC(HEPEHI.

[Ipoucxoxnenue xxu3nu na 3emiie. PazButrue opraHuyeckoro Mupa B apXxemckyio,
MIPOTEPO30MCKYIO, MAIC030MCKYI0, ME3030MCKYIO M KaHO30MCKYIO 3pbl. OCHOBHBIE
apoMop(}0o3bI B 3BOJIOIUU PACTCHUH U )KHBOTHBIX.

DBOJIIOIMH YeloBeKa. Jloka3aTenbcTBa MPOUCXOXKICHUS YETIOBEKa OT )KUBOTHBIX. JIBMKyIIHe
CHJIBI aHTPOTIOT€HE3a: COLMANIBHBIC U OMOJIOTHYECKHE (PaKTOPBI. DTAIlbl 3BOJIIOLNHU YEIOBEKA.
Jloka3zaTenbCcTBa €JMHCTBA YEJIOBEYECKHUX Pac.

JlabopaTopnas padora:

1. OueHka aHTPOTIOTEHHBIX U3MEHEHUH B IPUPO/IE.

TemaTHueckoe INIAaHUPOBAaHHME.

10

KJacc

Conep:xaHue yueOHOT0 npeaMera

OcHoBHbIEe BU/IbI y4eOHO /1esiTeIbHOCTH
00y4aromuxcs

Beeoenu

e (5 uacoes)

Hayke. MeTopl Hay4HOTO TIO3HAaHUA. DTarbl
Hay4JHOro uccienoBanra. CyIIHOCTh MOHITHS

SKUBOUW IIPUPOIBI

buonorus — Hayka o XUBO# TIpupoe. 3HAUCHNE
OMOJIOTHYECKUX 3HAHUN B COBPEMEHHOM JKH3HHU.
[Ipodeccun, crsazannbie ¢ Onomorneit. [loasTue o

«Kn3HBY. CBOMCTBA )KMBOTO. Y POBHH OpPTaHU3AIIIH

Onpenenstor MOHATHS, GOPMHUPYEMBIE B XOJI€ U3YUCHU S
TEMBI: «OMOJIOTHSI, «MHKOJIOTHS, «OPHOTIOTHS»,
«aIBTOJIOTHS», «IIAJIE000TaHUKAY, «TEHETHKaY,
«OnodhusuKay, KOHOXUMHUSY, «PATUOOHOIOTHSI,
«KOCMHYECKast OMOJIOTHSI». XapaKTepU3yIoT OHOJIOTHIO
Kak HayKy O >KUBOM Ipupojie. PacKkpbiBaloT 3HaueHUE
OMOJIOTHYECKUX 3HAHUN B COBPEMEHHOM JKH3HHU.
IIpuBogsT mpumMeps! Ipodeccrii, CBSI3aHHBIX C
omonorueii. becemyroT ¢ OKpyKarOIUMHU
(poncTBEeHHUKAMH, 3HAKOMBIMH, CBEPCTHUKAMH ) O
npodeccrsx, CBSI3aHHBIX C Onomorueid. [ oToBAT
TIPE3CHTAITNN O TPO(eCcCHsIX, CBSI3aHHBIX C OMOJIOTHEH,
WCTIOJIB3yS KOMIIBIOTEPHBIE TEXHOIOTUN

Onpenensitotr MOHATHS, GOPMHUPYEMBIE B XO/1€ U3YICHUS
TEMBI: «HAyKay, «HAYIHOE NCCIIEOBAHNE, «HAYIHBIH
METOJI», «HAYYHBIH (DaKT», «HAOIIOAEHUEY,
«OKCIIEPUMEHT», «THUIIOTE3a», «3aKOH», KTCOPHU».
XapakTepu3yrT OCHOBHBIE METO/IbI HAYYHOTO
TTO3HAHMUS, ITAITBI HAYYHOT'O UCCIICIOBAHUSI.
CamocTtosTensHO (GOpMYIHPYIOT TPOOIEMBI
uccienoBanns. COCTaBISAIOT MOATAITHYIO CTPYKTYPY
OyIymIero caMoCTOSITETbHOTO UCCIIETOBAHUS
Onpenensitor MOHATHS, GOPMHUPYEMBIE B XOJI€ U3yUSHHS
TEMBI: <OKU3HBY, «KH3HEHHBIE CBOWCTBaY,
«OMONIOTUYECKUE CHCTEMBD», KOOMEH BEIIECTBY,
«TIpOIIeCCHl OMOCHHTE3a U pachajia», «pa3IpaKuMOCTh,
«pa3sMHOKEHUE», «HACIICICTBEHHOCTHY,
«A3MEHYUBOCTBY, «PAa3BUTHEY», «YPOBHU OpPTraHU3AINU
JKUBOTO». [lal0T XapaKTepUCTUKY OCHOBHBIX CBOHCTB
*KuBOro. OOBSCHSAIOT TPUUYNHBI 3aTPYTHEHUH,
CBSI3aHHBIX C OMPE/ICTICHUEM TIOHSATHUS OKH3HBY.
[IpuBoAT MpUMeEpPHI OMOTOTHYECKUX CUCTEM Pa3HOTO
ypoBHs opranuzaiui. CpaBHUBAIOT CBOWCTBA,




NPOSIBIISIIOIINECS Y 00BEKTOB JKUBOW M HEKUBOU
TPUPOJBI

MoJgekynaspHbIit

ypoBenb (16 yacoB)

OO1mas xapakTeprcTUKa MOJIEKYIISIPHOTO YPOBHSI
opraHu3anuu xuBoro. OpraHnyeckre BeIecTBa:
OeNKY, HYKJICMHOBBIE KUCIIOTHI, YTIICBObI, JKUPBI
(munuapl). buononumepsl. MoHOMEpBI. YTI1€BOBI.
VYrieBoasl, niK caxapuabl. MoHocaxapubl.
Hucaxapunasl. [omucaxapuast. Jlunuast. Kupsr.
I'opmoHBI. @YHKIMY JIMITHIOB: SHEPTETUYECKAS,
3armacatonias, 3aluTHas, CTPOUTENbHAS,
perymnsaTopHas. CocTaB u cTpoeHne 0enKoB. benkwu,
niH iporerHbl. [IpocThie U CIOKHBIE OENKH.
Awmunokucnotsl. [omunentua. [lepuunas,
BTOpPHYHAS, TPETUYHAS ¥ YETBEPTHUHAS CTPYKTYPHI
OenkoB. Jlenarypanus Oenka. @yHKIUN OEIKOB:
CTpOUTENbHAS, JIBUTATENbHAS, TPAHCIIOPTHAS,
3alUTHAS, PETYJISITOPHAS, CHTHAJIbHAS,
SHepreTHyecKas, KaTanuTuieckas. HyknenHoBbie
KHCTIOTHI. Jle30KCHPpHOOHYKIIEMHOBAs KUCIIOTA, UITH
JHK. PubonyxiiennoBas kucnora, niu PHK.
A30TUCTBIE OCHOBAHUS: aJICHVH, I'yaHVH, [IMTO3WH,
TUMUH, ypaiuil. Kommiementapaocts. TpancnopTHas
PHK (rPHK). Pu6ocomuas PHK (pPHK).
HNudopmarnmonnas PHK (uPHK). Hykneorus.
JBoitHas cmpans. AneHosuaTtpudochar (ATD).
Anenosuaaudochar (AAD). Anenosuamonodocdar
(AM®). Makpoaprudeckas CBs3b. BUTaMUHBI
KUPOPACTBOPUMBIE U BojiopacTBopuMele. [lonsaTHE O
KaTanm3aTopax. buonornyeckue Karaan3aTopbI.
®epment. KodhepMmeHT. AKTUBHEIHN IISHTP
thepmenTa.Bupycel. Kancua. CamocOopka BUPYCHBIX
yactuil. Lluk pa3BuTus Bupyca.

Omnpenenstor NOHATHSA, POPMUPYEMBIC B XOJI€ U3YUCHHS
TEMBI: «OPTaHHUYECKHE BEIIECTBAY, «OCIKI»,
(HYKJIEMHOBBIE KUCIIOTBI», «YTIEBOIBD», «KUPBI
(JTUIHIBI)», «OUOMOTMMEPED), «MOHOMEPHD».
XapaKkTepu3yroT MOJIEKYJISIPHBIH YPOBEHb OpraHU3aIuy
PKUBOTO. OMUCHIBAIOT OCOOEHHOCTH CTPOCHUS
OpPraHUYECKHUX BELIECTB KaK OMOMOIMMEDPOB.
OOBACHSAIOT TPUUMHBI U3YUEHHSI CBOMCTB OpraHU4eCKUX
BEIIIECTB UMEHHO B COCTaBe KJIETKH; pa3HOOOpasus
CBOWCTB OMOTIOJIMMEPOB, BXOAAIINX B COCTAB JKUBBIX
OpPraHu3MOB. AHAIM3HPYIOT TEKCT yueOHUKA C LENBI0
CaMOCTOSITEIBHOTO BBISIBIICHUSI OMOJIOTHYECKUX
3aKOHOMEPHOCTEN

Onpenenstor NOHATHS, GOPMHUPYEMBIE B XOJI€ U3YUCHHU S
TEMBI: «YTJIEBOJIBI, MIIA CaXapHabD», «KMOHOCAXaPHUIBI»,
«TUCaxapyuably, «IOTHCAXapUIBD», «PUO03a»,
«(IE30KCUPU003ay, «TITHOK032», «PPYKTO3a%,
«(TAJTAKTO3a», «Caxapo3ay, «MajabTo3ay, «JIaKT03a,
KpaxMaJ», «IJIUKOIeH», «XUTHH». XapaKTepU3yIoT
COCTaB U CTPOEHUE MOJIEKYJI YIIICBOIOB.

'Y cTaHaBJIMBAIOT IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXLY
XUMHUYECKUM CTPOEHUEM, CBONCTBAMHU M (DYHKLIHUAMU
YIJIEBOJIOB HAa OCHOBE aHAJIN3a PUCYHKOB U TEKCTOB B
yueOHuke. [IpuBonsAT npuMepsl YII€BOA0B, BXOIALIUX B
COCTaB OPraHU3MOB, MECTA UX JIOKAJIN3ALUN U
OroNOrnIecKyro poib. OnpenensroT MOHITHS,
(hopMHpyEMBbIE B XO1€ U3YUECHUS TEMBbI: «JIUIUABD?,
KOKUPBI», «TOPMOHBDY, «3HEpreTndeckas GyHKIUs
MUIUA0BY, «3anacamomas GyHKIUS JTUIUI0BY,
«GalUTHAs QYHKIWS JIUIUA0BY, «CTPOUTEIbHAS
(DYyHKLUS JIMIUIOBY, «PErYIISITOpHAs QYHKIHS
MUIUAoBY. JlaroT XapakTepUCTHKY COCTaBa M CTPOCHUS
MOJIEKYJI JIUIIUAOB. Y CTAHABIMBAIOT IPUYMHHO-
CJICZICTBEHHBIC CBSI3U MEXIy XMMUYECKUM CTPOCHUEM,
CBOMCTBaMHU M (DYHKLIHSAMH YTJIEBOIOB HA OCHOBE
AHaJIN3a PUCYHKOB M TEKCTOB B yueOHuke. [IpuBonsat
[PYMEPHI JIUITNI0B, BXOAALIMX B COCTaB OPraHU3MOB,
MecTa MX JIOKaJIM3aluu U OMOJIOTMYECKYIO POIb.
O0cyx)AatoT B KJ1acce Ipo0sieMbl HAKOIUICHHS KHPOB
OpraHU3MaMH B LIEJISX YCTAHOBJIEHUS IPUUMHHO-
CJIEZICTBEHHBIX CBsi3el B mpupozne. Onpenensor
MOHATHSI, (GOPMHUPYEMBIE B XOJI€ U3YUEHHSI TEMBI:
«OENKU, UM IPOTEHHBI», «IIPOCTHIE U CIIOKHBIE OCIKI»,
«(AMUHOKHCIIOTBI», «IIOJMIIENTH, «IIEpBHYHAS
CTPYKTypa OEJIKOBY», «BTOPUYHAS CTPYKTYpa OEIKOBY,
(TPETHYHAs CTPYKTYpa OENKOBY, «IeTBEPTUUHAS




CTPYKTYpa OenkoBy». XapaKTepU3yIT COCTaB U CTPOCHUE
MOJICKYJT OCITKOB, PUYMHBI BO3MOYKHOT'0 HAPYIICHUS
[IPUPOTHON CTPYKTYPHI (IeHaTypaIuy) OCIKOB.
[TpuBOIAT MPUMEPHI ICHATYpAIUU OSIIKOB.

'Y cTaHaBIMBAIOT IPUYMHHO-CIICICTBEHHBIC CBSI3U MEKTY
XUMHYECKUM CTPOCHUEM, CBOMCTBAMHU U (D)YHKIUSIMU
0CITKOB Ha OCHOBE aHAJIN3a PUCYHKOB U TEKCTOB B
yueOHuke. [IpuBOAT IpUMEphI OSITKOB, BXOASAIINX B
COCTaB OPraHU3MOB, MECT MX JIOKATHM3AIMH U
OMOJTIOTHYECKON POJIH

Omnpenenstor NoHATHS, POPMUPYEMBIE B XOJI€ U3YUCHHUSI
TEMBI: «HYKICHHOBasI KUCIIOTa,
«J1€30KCUPUOOHyKIIenHOBas kuciora, wim JIHK»,
«pubonyKIenHoBas kuciora, uiu PHK», «azotucteie
OCHOBaHUS, «aJICHAHY», «TYaHUH», IIUTO3UHY,
CTUMHHY», «yPaInI», «KKOMILIEMEHTaAPHOCThY,
«rpancnoprHas PHK (tPHK)», «pubocomuas PHK
(pPHK)», «urrdopmammonnas PHK (uPHK)»,
CHYKJIEOTUA», «ABoiHas cnupans JJHK». Hatort
XapaKTEePUCTUKY COCTaBa U CTPOSHUS MOJIEKYIT
HYKJIICMHOBBIX KHUCJIOT. YcranaBimBaroT IIPUYINHHO-
CIIEJICTBEHHBIE CBA3HM MEXIY XUMUYECKHM CTPOCHHEM,
CBOWCTBaMHU M (PYHKIMSAMHU HYKJICMHOBBIX KHCIIOT Ha
OCHOBE aHaJIN3a PUCYHKOB M TEKCTOB B YUEOHHKE.
[IpuBOAAT MpUMEPHI HYKIEUHOBBIX KUCIIOT, BXOSIINX B
COCTaB OPTaHW3MOB, MECT MX JIOKATH3AINH U
oronornueckoi pou. CoCcTaBIISAOT IIaH naparpada
yaeOHmKa. Pemmaror Omonorndueckue 3agauu (Ha
MaTEeMaTUYEeCKHI pacuer; Ha MPUMEHEeHHNEe TPUHIINTIA
KOMITJIEMEHTApHOCTH ). OIPeAeIsItoT TOHATHS,
(hopMupyembIe B X0/1€ N3ydEHHS TEMBI:
«anenosuaTpudochat (ATD)», «anenozuaaudocdar
(AJ1D)», «anerozmaMoHObOoCchaT (AMD)»,
«(MaKpOIPTUYECKasi CBI3bY, <OKUPOPACTBOPUMBIE
BUTAMHUHBI», «BOJOPACTBOPUMEIE BUTAMUHBDY.
XapaKTepu3yIoT COCTaB U CTpoeHue MOieKyIbl ATO.
[IpuBOIAT IpUMEpPHl BUTAMHHOB, BXOZSIIIUX B COCTaB
OpPTaHU3MOB, U NX OMOJIOTHYECKOH poiu. ['oToBsIT
BEICTYILIEHHE C COOOIIEHNEM O POJIM BUTAMHUHOB B
(hYHKITMOHUPOBAHUH OpraHM3Ma YelloBeKa (B TOM YHUCIe
C MCIIOJIb30BAHNEM KOMIBIOTEPHBIX TEXHOJIOTHIA).
OO0CYXIIAI0T pe3yNbTaThl PadOTHI C OJHOKIACCHUKAMHU

Omnpenenstor NoHATHS GOPMUPYEMBIE B X0/1€ U3YUCHUS
TEMBbI: «KaTaJIN3aTop», «(HepMeHT», «kohepMeHT»,
«(QKTUBHBIN LIEHTP epMeHTa». XapaKTepU3yIoT POIib
OMOTOrMUECKUX KaTaIn3aToOpPOB B KieTKe. ONUCHIBAIOT
MexaHU3M padoThl pepmenToB. [IpuBoasT npumMeps
(hepMEHTOB, X JIOKAJIM3AI[K B OPraHU3Me U UX




OMOIOTHYECKON posH. Y CTaHABIUBAIOT IPUINHHO-
CITCZICTBEHHBIC CBSI3U MEKIY OCIKOBOM MPHUPOIOi
(hepMEHTOB M ONTUMAIBHBIMU YCIIOBHSIMH HX
(yHnknnonnpoanus. OTpabaThIBAIOT YMEHUS
(hOopMyITHPOBATh TMITOTE3BI, KOHCTPYHPOBATD,
[IPOBOAUTE SKCIIEPUMEHTBI, OIEHUBATH MTONyYCHHBIC
PE3yIbTATEI Ha OCHOBE COEPIKaHH 1ab0paTOPHOI
[paboThI

Omnpenenstor NOHATHs, POPMUPYEMBIE B XO/I€ U3YUCHHUSI
TEMBI: «BUPYChD», «KaTICH]», «CAMOCOOPKay.
XapaKTepu3yloT BUPYCHl KaK HEKJIETOYHBIE (DOPMBI
PKU3HH, OITUCHIBAIOT IIUKJI Pa3BUTHSI BUpYCa.
OnuceIBaloT 00N TUIaH CTPOeHus BUpycoB. [IpuBoasr
[pUMEpBI BUPYCOB M 3a00JIEBAaHUIA, BBI3bIBAEMBIX UMHU.
OO6CyYXIar0T MPOOIEMBI TTPOUCXOKICHUSI BUPYCOB.
Onpenenstor MOHATHS, CHOPMHUPOBAHHBIE B XO/IE
M3ydeHus TeMbl. /[atoT OIleHKy BO3pacTaromield poin
eCTECTBEHHBIX HaYK M HAYYHBIX UCCIIEIOBAaHUH B
COBPEMEHHOM MHPE, IIOCTOSIHHOMY ITPOIIECCY IBOIOIUT
Hay4qHOTro 3HaHWs. OTpabaThHIBAIOT YMEHHS
(hopMyIIMpPOBaTh THUIIOTE3bI, KOHCTPYUPOBATD,
[IPOBOAUTH SKCIIEPUMEHTHI, OLICHUBATh I10JIy4EHHbIE
PE3yJIbTaThI

Knerounblii ypoBens (37 yacoB)

OO6mrast XxapakTepUCTHKA KIETOYHOT'O0 YPOBHS
opranu3zanuu xusoro. Knerka — cTpykrypHas u
(hyHKIIOHATPHAS €MUHUTA )KU3HA. XUMAYECKHHA
COCTaB KJICTKA. MeTOoAbI U3y4eHHsI KIETKU.
OCHOBHBIC TTOJIOKEHUS KIIETOUHOM Teopun. OO1ime
CBEJICHMS O CTpoeHuHU KieTok. [luromnaszma. Anpo.
Opranounnsl. MemOpana. Kierounas memOpaHa.
®arouutos. [Tunouutos. fAnpo, ero crpoenue u
¢hyHaKIn B KiteTke. [IpokapuoTel. DyKapHOTHL.
XpoMOCOMHBIH HAOOp KIETKH. DHJIOMIa3MaTHIeCKas
cerb. Pubocomel. Kommuiexke I'onbmxu. JInzocomsl.
Muroxonapuu. Kpuctel. [Inactuapl: 1edKoniacTsl,
XJIOPOILIACThL, XpoMmoriacTel. ['panbl. Knerounslit
neHTp. Llutockener. Mukporpyoouku. LlenTprony.
Bepereno nenenus. Pecunuku. XKrytuku. Knerounsie
BKitoueHus. [IpokapuoTsl. DykapuoTel. AHa3pOOHI.
Criopsl. UepThl CXOICTBA U PA3TIHYUS KIETOK
MPOKApUOT U FYKAPHOT.

JlaboparopHas padora. PaccmarpruBaHue KIE€TOK
OakTepuii, pacTeHUH 1 KUBOTHBIX 1101 MUKPOCKOIIOM

Accummuranys. Juccumusims. Metaboau3Mm.
HenonHoe kucnopoaHoe ¢epMeHTaTHBHOE

Ornpenensator MoHATHS, GOPMUPYEMBIC B XOIE H3ydCHUS
TEMBI: «KJIETKa», «METOABI N3yUEHHS KIETKI,
«CBETOBAsi MEKPOCKOITHS», <«3JIEKTPOHHAS
MUKPOCKOTIIS, «KJIETOYHASI TEOPHS». XapaKTePHU3YIOT
KJIIETKY KaK CTPYKTYPHYIO U (DYHKITHOHATIBHYIO €TUHUILY
JKU3HU, €€ XHUMHYECKHI COCTaB, METO/IbI H3yUCHHS.
OOBACHSIOT OCHOBHBIE TIOJIOKEHUS KIIETOUHON TCOPHH.
CpaBHHUBAIOT IPUHIIAIIEI PaOOTHI K BO3MOKHOCTH
CBETOBOM U 3JIEKTPOHHON MUKPOCKOIMUYECKON TEXHUKU
Onpenensitor MOHATHS, GOPMHUPYEMBIE B XO/I€ U3yICHUS
TEMBI: «IIATOIIIA3May, «IIPO», OPTAHOUIBD»,
«MeMOpaHay, «KJIeTOYHasi MEMOpaHay, «(paromuTos»,
«IMAHOIHUTO3». XapaKTepPU3ylOT U CPAaBHUBAIOT
mporiecchl paronnuTo3a u MUHOIUTO3a. OMUCHIBAIOT
0COOEHHOCTH CTPOCHUS YacTeil M1 OPraHOUIOB KIISTKH.
YcraHaBIMBaOT TPUYHMHHO-CIIEICTBEHHBIC CBSI3U MEKTY
CTPOCHUEM KJIETKH U OCYIIECTBICHHUEM €0 TPOIIeCCOB
(haroruTo3a, cTpoeHnEM U PYHKIIUSIMHU KIETOYHON
MemOpaHbl. COCTaBJISIOT IJIaH naparpada

Onpenensitor MOHATHS, GOPMHUPYEMBIE B XOJI€ U3YUCHU S
TEMBI: «IIPOKAPUOTHI», «IYKAPUOTED), «KXPOMATHHY,
«XPOMOCOMBI», «KAPUOTHIT», «COMATHUECKUE KIIETKN,
«IUIJIOUAHBIA HA00P», «TOMOJIOTHYHBIE XPOMOCOMBIY,
«TaIyIONAHBIH HA0OP XPOMOCOM», «TaMEThI»,
«CLAPBILIKOY». XapaKTepU3yIOT CTPOCHHE SiApa KIETKU U
€ro CBSI3U C 9HAOMIIA3MAaTUYECKON ceThlo. Permaror

OHOJIOrHYECKIE 3aJla4uM Ha OIpCACIICHUC YHUCiia




pacieryieHue Tirko3sl. [ ukonus. [loinHoe
KUCIIOPOTHOE pacIleIyIeHUE TTtoKo3bl. Kitlerounoe
npixanue. 3HaueHune porocuHTesa. CBeroBas Qasa
¢dorocunrtesa. TemHoBas ¢aza dporocunresa. Doronus
BOJIbI. XeMOCHHTE3. XEMOTPODBHI.
Hutpudpunupyromme 6akrepun. ABTOTPOQBI.
Iereporpodsl. DoToTpodsl. XeMOTpOPHI.
Canpo¢uTsl. [Tapaszutsr. ["ono3oliHoe nuTaHue

Cunre3 0enkoB B kiteTke. I'eH. ['eHeTHYECKHH KOJI.
Tpumier. Konon. Tpauckpunims. AHTHKOIOH.
Tpancmsiust. [Tomcoma. JKu3HEHHBIH KT KIETKH.
Muto3z. UnTtepdasa. [Ipodasza. Meradasza. Anagasa.
Tenodasa. Penymmukanus. Xpomarusl. LlenTpomepa.
Bepereno nenenus

XPOMOCOM B TarjIONIHOM M JTUILIONIHOM Habope
Omnpenenstor NOHATHS, POPMUPYEMBIE B X0 U3YUCHHUSI
TEMBI: «3HJIOMIA3MATHUECKasl CEThY, «PHOOCOMBI,
«KoMILIeKC [ ombaKu», «ITM30COMBDY. XapaKTepU3yIOT
CTPOEHUE NEPEUNCICHHBIX OPTraHONI0B KIETKH U X
(yHKUMU. Y CTaHABIMBAIOT IPUYNHHO-CIIECTBEHHBIE
CBSI3U MEXIy CTPOCHHEM U QYHKIUSIMU OMOJIOIHYECKUX
CHCTEM Ha IpuMepe KJIETKH, €€ OpraHOUJ0B U
BBHITTOJTHSEMBIX UMU QYHKIMHA. PaboTaroT ¢
WITIOCTPALUSAMH y4eOHHKa (CMBICTIOBOE UYTEHHUE)
Omnpenensitor NOHATHS, POPMUPYEMBIE B XO/I€ U3YUCHHUSI
TEMBI: «MUTOXOHJAPHHY», «KPUCTBD», «ITIACTUIBI,
«JIEHKOILIACTBDY, «XJIOPOIIACTBDY, «XPOMOILIACTHD»,
«TPaHbBD), «KJIETOYHBII LIEHTP», «ITUTOCKENIET,
«MUKPOTPYOOUKHNY, KLIEHTPUOINY, KBEPETEHO ACIECHU,
«PECHUUKMY, «KTYTUKN», «KJIETOYHBIE BKIIOUEHUS.
XapakTepu3yroT CTPOEHHUE ITEPEUNCIIEHHBIX OPTaHONI0B
KJIETKU U UX QYHKIUU. Y CTaHABJIWBAIOT IPHYNHHO-
CJIEJICTBEHHBIC CBSI3U MEXK]y CTPOCHUEM U (DYHKIMSIMU
OHMOJIOrMYECKUX CUCTEM Ha MPUMeEpE KIETKH, e
OPraHOUWJIOB M BBIMONHSAEMbIX UMU (YHKIHUI. PaboratoT
C WUITIOCTPAIUSAMH YIeOHHKA (CMBICIIOBOE YTEHHE)
Onpenenstor MOHATHS, GOPMHUPYEMBIE B XOJI€ U3YUECHU S
TEMBI: «IIPOKAPHOTHD», «3YKapHOTHI», «aHAIPOOBI»,
«cropb». XapaKTepu3ylT OCOOEHHOCTH CTPOEHUS
KJIETOK IPOKapHOT U 3yKapuoT. CpaBHUBAIOT
0COOEHHOCTH CTPOCHUS KJIETOK C 1IEIbIO BBISBICHUS
CXOJICTBA U Pa3IUYMs

Ornpenensator MoHATHS, GOPMUPYEMBIC B XOIE H3ydCHUS
TEMBI: «aCCUMMJIISLIUS, «THCCUMUIISALIISY,
«merabomm3my. OOCYKIaoT B KJ1acce IPoOIIeMHbBIS
BOIIPOCHI, CBSI3aHHBIE C IpolleccaMi OOMEHa BEUIECTB B
OMOOrMYECKUX CHCTEMaX

Onpenensitotr MOHATHSA, GOPMHUPYEMBIE B XO/I€ H3YIECHUS
TEMBI: «HETIOJTHOE KHUCIOPOIHOE (hepMEHTATHUBHOE
pacIIenIeHHE TITIOKO3BD», «TIHKOJIH3», «IIOTHOE
KHCIIOPOHOE PACILEIIIIEHIE TIIOKO3BI», KKJIETOUHOE
JIbIXaHKe». XapaKTepU3yIOT OCHOBHBIE ITAIIBI
HHEPreTHYECKOro OOMEHa B KJIETKaX OPraHH3MOB.
CpaBHUBAIOT 3HEPTETHYECKYIO () PEKTHBHOCTH
TJIUKOJIN3A U KIIETOYHOTO JABIXaHUS

OmnpenensioT MoHATHA, GOPMHPYEMBIE B XO/I€ H3yUCHUS
TeMBI: «cBeToBas (haza (hOTOCHHTE3aY», KTEMHOBas (aza
(doTocuHTE3a), «POTOIN3 BOABD», «XEMOCHHTE3Y,
«xeMoTpOo(hbI», KHUTPUPHUIIUPYIOLIE OAKTEPUI.
PackpeiBatoT 3HaueHUe HOTOCHHTE3A. XapaKTEPU3YIOT
TEMHOBYIO ¥ CBETOBYIO (ha3bl (POTOCHHTE3A 110 CXEME,
nprBeAeHHOH B yueOHMKe. CpaBHUBAIOT MPOLECCHI
(doTocuHTE3a M XeMOCHHTe3a. Pemaror pacuernsie
MaTeMaTHYeCKUEe 33/1a41, OCHOBAaHHbIE Ha (PaKTHIECKOM
OMOJIOTMYECKOM MaTepualie

Omnpenenstor NOHATHS, POPMUPYEMBIE B XOJ€ U3YUCHHUS
TEMBI: «aBTOTPO(DBI», «reTepOTPOPBI», «POTOTPOPBI»,
«XeMOTpOo(bI», «canpoQUTEI», «ITapPa3UThD»,
«roso30iHOe TuTaHue». CpaBHUBAIOT OPraHU3MBI IO
CroCco0Y MOJTyYEeHUsI TUTATEIbHBIX BEIIECTB.




Cocrasmstor cxemy «Knmaccudukarms opraHu3MoB 110
CIOCOOY MUTAHKSD C TIPUBEICHUEM KOHKPETHBIX
IPUMEPOB (CMBICIIOBOE YTEHHE)

Onpenenstor TOHATHS, POPMUPYEMBIC B XO/I€ U3YUCHHUSI
TEMBI: «T€H», «TCHETUYCCKUHN KO, «TPHUILIETY,
«KOJIOHY», KTPAHCKPHIILINS, «AHTUKOIOHY,
CTPAHCIAIINA, KIOTHCOMay. XapaKTepPU3YIOT
MIPOIIECCHI, CBSI3aHHBIC ¢ OMOCHHTE30M O€JIKa B KIICTKE.
OnuceIBalOT MPOIECChl TPAHCKPUIIIUN U TPAHCIISILIUN
IMPUMCHSA NPUHIUIT KOMIUICMCHTAPHOCTU U
TeHETHYECKOro KOoza

Omnpenensitor NOHATHS, POPMUPYEMBIE B XOJI€ U3YUCHHUSI
TEMBI. «MUTO3», «UHTep(azay, «upodaszan, «Meradasan,
«anadazay, «renodaszay, «peayIuKaLUL),
«XpOMATHUJIBD», KIIEHTPOMEPAY», «BEPETECHO JCICHUD.
XapakTepu3yrT OHOIOrHYeCKOe 3HAYCHHE MUTO3A.
OnuchIBalOT OCHOBHBIE a3kl MHTO3a. Y CTAHABIIUBAIOT
IMPUYIUHHO-CIICACTBECHHBIC CBA3U MEKIY
MIPOIOKATENBHOCTBIO JETCHUS KIETKH K
HPOJIOJKUTEIIBHOCTHIO OCTAIBHOIO TIEPHO/IA
JKN3HCHHOI'O ITMKJIa KJIICTKN
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KJI1acC

Conep:xanue y4eOHOr0 nmpeamMera

OcHoBHbBIE BU/IbI YU4€OHO AeSITeJIbHOCTH
00yJammxcs

Tema 1. OpranuzmenHblii ypoBenb(14 yacos)

O01mas XxapakTepruCTHKa OPTaHU3MEHHOTO YPOBHSI.
PasmHokeHue opranu3moB. becrionoe pasMHOXEHHUE.
[ToukoBanwue. Jlenenne Tena HaaBoe. CIIOpEHL.
Bereratusnoe pasmHoxxenue. [looBoe pa3MHOKEHHE.
I'amersl. I'epmadpomutel. CeMEHHUKH. STHIHUKY.
CnepmaTto3onabl. SIAIIEKISTKH

Cragnu pa3BUTHS MOJIOBBIX KIETOK. ['amMeTorenes.
ITepuon pazmuoxenus. [lepuon pocta. Ilepuon
co3peBanusl. Meiio3: meiio3 I u meitos 1. Konbroramus.
Kpoccunrosep. HanpasutensHble TenbLA.
OmnonorBopenue. 3urora. HapyxHoe
OIJIOJIOTBOpEHUE. BHyTpeHHee OrIo10TBOpEHHE.
[IBOITHOE OIIIOAOTBOPEHUE Y NOKPHITOCEMEHHBIX.
OHpocnepM

Onrorenes. OMOPHOHANILHBIHN MTEPUOJ] OHTOT€HE3a
(ambOpuorenes). [TocTamMOpruOHANBEHBIN TIEPHO
onrtorenesa. [Ipsmoe passurne. Hempsimoe pa3Butue.
Buorenernueckuii 3akoH. 3aKOH 3apOABIIIEBOrO
CXOACTBA. broreHeTnyeckuii 3aKoH.
dunoreHe3aKOHOMEPHOCTH HACIIEIOBAHUS ITPU3HAKOB,
ycranoBineHHsble . Menaenem. Monoruopuanoe
ckpemuBanue. Llutomornueckue 0OCHOBBI
3aKOHOMEPHOCTEH HacJIeJOBaHMs [IPU MOHOTHOPUAHOM
ckpemBanuu. ['ubpumonorndeckuii meroa. Yucreie
JUHAKW. MoHOrHOpHIHBIE CKPEIMBaHUs. AJUIeNbHbIE

Onpenensitor MOHATHSA, GOPMUPYEMBIE B XOJIE
U3YUYECHUS TEMBI: «OHTOTCHE3Y, «IMOPUOHATBHBIN
TIEPHOJT OHTOTeHEe3a (AMOPHOTEHE3)»,
«MOCTAMOPUOHABHBIN MEPUO OHTOTCHE3a, «IIPSIMOE
Pa3BUTHE», KHETIPSIMOE PA3BUTHE, «3aKOH
3apOJIBIIIICBOr0 CXOJICTBAY, «OMOTCHETHICCKHII 3aKOH,
«burorenesy. XapakTepu3yroT IIEPUOJBI OHTOTCHE3A.
OnuchIBalOT 0COOCHHOCTH OHTOI'EHE3a Ha MPUMEpPe
Pa3NIUYHBIX TPy OpraHu3MoB. OOBSICHIIOT
OHMOJIOTMYECKYIO CYIITHOCTh OMOT€HETHIECKOT0 3aKOHA.
Y cTaHaBIMBAIOT IPUYMHHO-CIICICTBCHHBIC CBSI3U Ha
TIPUMEPE KUBOTHBIX C MPSMbIM U HETTPSIMBIM
pasBUTHEM

Onpenensitor MOHATHS, GOPMHUPYEMEIE B XOJI€
U3YUYCHUS TEMBI: «THOPUIOTOTHUECKUIA METOTY,
«UHCTBIC TUHUHY», «KMOHOTHOPUIHBIC CKPEIIIMBAHUS,
«@JIIENbHBIC TEHBD», KTOMO3UTOTHBIE U
reTEePO3UTrOTHBIC OPTaHU3MBIY, «JIOMUHAHTHBIC U
PEIIECCUBHBIC TIPU3HAKNY, «PACIICIIICHUEY, «3aKOH
YHCTOTHI TAMET». XapaKTEePU3YIOT CYIIHOCTh
rudpugonoruueckoro Merona. ONMUCHIBAIOT OMBITHI,
nposoauMeie I'.MeHzeneM 1o MOHOTHOpUAHOMY
ckpemrBaHuio. COCTaBISIIOT CXEMbI CKPEIBaHMUS.
OOBACHAIOT IUTOJIOTUYECKHUE OCHOBBI
3aKOHOMEPHOCTEH HacJeIOBaHUS IPU3HAKOB MPH




reHbl. | OMO3UTOTHBIE U IeTEPO3UTOTHBIE OpPTraHU3MBL.
JIOMUHAHTHBIE U PELECCUBHBIE TIPHU3HAKHU.
Pacmennenne. 3akoH 4UCTOTHI raMer.
[IpakTryeckas pabora

Pemenne renernueckux 3a1a4 Ha MOHOTHOpHUIHOE
CKpellMBaHue

Henonnoe nomunuposanue. I'enorun u peHorur.
AHanusupyrolee cKperyBaHue.

[IpakTuyeckas pabora

Pemenne renernueckux 3a1a4 Ha HacJleA0BaHUE
IMPU3HAKOB ITPXU HEIIOJIHOM JOMUWHUPOBAHUU
JurnbpuaHoe ckpenuBanye. 3aKOH He3aBUCHMOTO
HacIleI0BaHus MPU3HaKoB. [lomurndpuaHoe
ckpemmBaHnue. Pemerka Ilennera.

[pakTuyeckas pabora

Pentenne remernyeckux 3amad

I'eneruka nona. HacienoBanue npu3HaKoB,
CIIETIJIEHHBIX ¢ TI0JoM. AyTocoMmsl. [lonoBsie
XPOMOCOMBI. ['OMOraMeTHBI U reTeporaMeTHbII 1OJ.
CueruieHue TeHa C ImoJIoM.

[IpakTideckas padora

Pemenvie reneTnueckrx 3a1a4 Ha HACJIEAOBAaHUE
IIPU3HAKOB, CHCIIJIICHHBIX C ITOJIOM
3aKOHOMEPHOCTH H3MEHYMBOCTH: MO (DUKAITIOHHAS
M3MeHYNBOCTh. Moandukanmu. Hopma peaxmum.
3aKOHOMEPHOCTH M3MEHUYHNBOCTH: MYTaIlOHHAS
U3MEHYUBOCTD. [IpU4MHBI MyTaIuii.

I'enHbIe, XpOMOCOMHBIE M TEHOMHBIE MYTAIIUN3
Cenexnus. ['mbpuauzanus. MaccoBsiii 0TOOD.
WNunuBuayanpHbIi 0TO0p. YnCThIC THHUH.
baiuzkopoacTBeHHOe ckpeluBanue. ['ereposuc.
MexsuaoBas TuOpuAn3aIis. VIcKkyccTBEeHHBIN
MyTtarene3. buorexnonorus. AHTHOMOTHKH
Cenexuust Ha CITy)KOe dermoBeKa

MOHOTHOPHUIHOM CKpeIMBaHUH. PeriarT 3aiaun Ha
MOHOTMOPHUHOE CKPEIUBAHUE

Onpenensitor NOHATHS, POPMHUPYEMBIEC B XOJIE
U3YYCHUS TEMBI: «HEMOJIHOE JTOMUHUPOBAHUEY,
«TEHOTHUI, «(PEHOTHIT», «aHATU3UPYIOIICE
CKpEIIMBaHUEY. XapaKTepPU3yIOT CYIIHOCTh
aHATU3UPYIOIETo cKpenmBaHus. COCTaBISIOT CXEMBI
CKpelnmBaHus. PemaroT 3aaun Ha HacJIeIOBaHUE
MIPU3HAKOB MPHU HEMOIHOM JOMHHUPOBAHUU
Onpenenstor MoHATHS, POPMHUPYEMBIE B XOJIC
W3YUCHUS TEMBI: «IUTHOPHIHOE CKPCIIUBAHUE,
«3aKOH HE3aBHCHMOI'0 HACIECIOBAHUS IPU3HAKOBY,
«IOJIMTUOPHUIHOE CKPEIUBAHUEY, «PEIIETKa
[lenneray. JlatoT XapakTepUCTHKY U OOBSICHSIOT
CYIIIHOCTh 3aKOHA HE3aBHCHMOTO HACJIETOBaHUS
npu3HakoB. COCTaBISIOT CXEMBI CKPEIIUBAHUS U
pemerku [lennera. PemaroT 3agaun Ha AUTUOpHIHOE
CKpeIIMBaHNe

Onpenenstor NOHATHS, GOPMHUPYEMBIE B XOJIE
M3YYCHUS TEMBI: «ayTOCOMEBI», «TIOJIOBBIE
XPOMOCOMEI», «TOMOTaMETHBIN O,
«TeTepOoraMeTHBIN IO, «CIETUICHHE TeHa C TIOJIOMY.
JlaroT XxapakTepruCTUKY U OOBSCHSIOT 3aKOHOMEPHOCTH
HaCJIEIOBaHUsI IPU3HAKOB, CIICTUICHHBIX C TTOJIOM.
COCTaBIISIOT CXEMBI CKpPEIIMBAHUS. Y CTAHABINBAIOT
MIPUYMHHO-CIIEICTBEHHBIE CBSI3M Ha TIPUMEpe
3aBHCUMOCTH Pa3BHUTHS 110JIa 0OCOOU OT ee
XpoMOcOMHOTro Habopa. PemaroT 3agauu Ha
HACJIeZIOBaHNE TIPU3HAKOB, CIIETIJICHHBIX C TI0JIOM
Onpenensator MoHATHS, HOPMHUPYEMBIE B XOZE
U3YUYCHUS TEMBI: «U3MEHUHUBOCTDY, «MOJIUDUKAIIH,
«MOIU(PUKAIIMOHHAS U3MEHUYHUBOCTBY, «HOPMA
peaxmumy. XapakTepu3yoT 3aKOHOMEPHOCTH
MOU(UKAMOHHON H3MEHYMBOCTH OPTaHU3MOB.
IIpuBoasT MpUMeEpH! MOIU(DHKATTHOHHOM
M3MEHYHUBOCTH U TIPOSBICHUN HOPMBI PEAKIIHH.
YcraHaBNMMBaOT IPUYHMHHO-CIIEICTBEHHBIE CBSI3M Ha
MIPUMEPE OPraHU3MOB C IIUPOKOM U Y3KOH HOPMOH
peaxmuy. BEIMOTHIIOT MPaKTHIECKYI0 padoTy 1o
BEISIBJICHUIO U3MEHYUBOCTH Y OpPTaHU3MOB

. IlpuBoAsT npuMepsl MyTalil y OpraHU3MOB.
CpaBHuBaroT MoguQUKaIu 1 MyTarui. O0CyXIatoT
MpOoOIEeMBI N3MEHYHBOCTH OPTaHN3MOB

Onpenensitor MOHATHS, POPMHUPYEMBIE B XOJIE
W3YYEHUS TEMBI: «CEIEKIIH», «THOPHUIU3ALINY,
«MacCOBBIH OTOOPY, KHHAUBUAYAIBHBIA 0TOODPY,
«UUCTBIE TUHUMNY, «OTU3KOPOJICTBEHHOE
CKPEIUBAHUEY, «TETEPO3UCY», «KMEKBUIOBAS
TUOPUAN3AIINS», «ICKYCCTBEHHBIN MyTareHes»,
«OMOTEXHOIIOTUS», KAHTHOMOTUKIY. XapaKTepU3YIOT
METO/IbI CENIEKITMOHHOM paboThl. CpaBHUBAIOT
MacCCOBBIM U UHAWBUYaTbHBINA 0TOOp. ['oTOBAT
COOOIIeHNs K YPOKY-ceMHuHapy «CeneKIus Ha CITyx)0e
4eNoBeKay. BBICTYIaT ¢ COOOIICHUIMHU, 00CYKIAFOT
COOOIIEHHsI C OTHOKJIACCHUKAMU M YIUTEISIMU




Tema 2. [lonynayuonno-euoosoii yposens( 11 uacos).

[Mousitre o Bune. Kpurepuu Buna: Mopgonoruieckui,
(hM3HONIOTUYECKHIA, TCHETHYECKUH, IKOIOTUYECKHIA,
reorpadudeckuii, ucropudeckuii. Apean. Ilomymsmus.
CoiicTBa momynsinuii. buotnueckue coodecTa.

IIpoucxoxnenne BuoB. Pa3BuTre 3BOTIOLIMOHHBIX
npencrapieHuii. OCHOBHBIC MOJIOKEHUS Teopun Y.
Hapsuna. Opomouus. Teopus Japsuna. JIrxkyiie
CHJIBI SBOJTIOIIMH: U3MEHYMBOCTh, 00pH0a 3a
CYIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOp. CHHTETHYECKAS
TEOpUs SBOIIOLINHI

[Monynsauponnas reHeTka. Mi3MeHUnBOCTh TeHO(pOHIa
Boprba 3a cymectBoBanue. @opmbl 60pbOBI 32
cymecTBoBanne. GopMbI €CTECTBEHHOTO 0TOOpa
[Tonsitne 0 MUKpOIBOMIONHH. M30msiiumst.
I'eorpaduyeckoe BumooOpa3oBanre. MUKpPOIBOIIOIHS.
N3onauus. PenpoaykTrBHas U30JALIML.
Bumoob6pasoBanue. ['eorpaduueckoe
BH1000pa3oBaHue. [ToHATHE O MAKPOIBOTFOLIMH.
Hampasnenus makpoaspomroruu. [yt moctrkeHus
OHMOJIOTHYIECKOTO TIporpecca

Onpenenstot moHsTHs, PopMUpyeMBbIE B XO/€E
W3YUYEHUS TEMBL: «BUAY», «MOPOIOrHUECKUN KPUTEPHit
BUA», «(PU3NOTOrUYECKU KPUTEPHUI BUIAY,
«TEHETUYEeCKUM KpUTepuil BUIa», «IKOTOTHUYECKUN
KPHUTEpUH BUIAY», «reorpaQuuecKuii KpUTEPHiA BUAAY,
«MCTOPUYECKUM KPUTEPUI BUIAY, «apea,
«TIOTYJISIIHSI», «CBOMCTBA MOMYJISIIHIT», «OMOTHYECKHE
cooO1recTBay». J{aroT XapaKTepuCTUKY KPUTEPHEB BUAA,
MOMYJIALIUOHHON CTPYKTYphI BUAa. ONHCHIBAIOT
cBoiicTBa nonyssnuid. OOBSCHIIOT POiIb
PENPOAYKTUBHOW U3OJISIIMU B MOJIEPIKAHUN
LEJIOCTHOCTH BH/JIA.

Onpenenstot NOHATHS, POPMUPYEMBIE B XO/I€
M3YUEHUS TEMBI: «3BONIOUUS», «Teopust JapBruHay,
CABUIKYHIUE CHUJIBI OBOIIOLIUNY, «KU3MEHYHUBOCTHY,
«00opn0a 3a CyIIECTBOBAHUE, «ECTECTBEHHBIN O0TOOPY,
«CUHTETHYECKas TeOpus IBOMOLUNY. [latoT
XapaKTEpUCTUKY U CPABHUBAIOT DBOJIIOLIMOHHBIE
npeacrasienus JK.b.Jlamapka u OCHOBHbBIE MOJTOKEHUS
yuenus Y.JlapBuHa. OOBSCHIIOT 3aKOHOMEPHOCTH
SBOJTIOLIMOHHBIX MTPOIECCOB C MO3UIUI YIeHUS
Y./lapsuHa. ['0TOBSIT COOOIIEHUS WU TIPE3CHTAIINH O
Y.JlapBHUHE B TOM YHUCJE C UCIIOJIIB30BAHUEM
KOMITHIOTEPHBIX TeXHONOruid. PaGorator ¢
WHTepHETOM KaK ¢ HCTOUHMKOM HMH(pOpMaIUK
Onpenensator MoHATHS, popMupyeMBIe B X0OAe
U3y4YCHUS TEMBI: «IIOIMYJIALIUOHHAS TeHETUKAY,
«reHo¢oHa». Ha3pIBaIOT IPUYNHBI H3MEHYHBOCTH
reHo¢ponza. [IpuBoaAT npuMepsl, TOKa3bIBAIOIINE
MIPUCTIOCOOUTEIHHBIN (aIaNITUBHEIN ) XapaKTep
n3MeHeHni reaodonaa. OOCy Aar0T MPoOIEMBI
JBIKYIIMX CUJI 3BONIOLUH C MO3ULNA COBPEMEHHON
ononornn. CMBICTIOBOE YTEHHE

Onpenensitor MOHATHS, GPOPMHUPYEMBIE B XOJIE
M3yYEHUS TeMBI: «BHYTPUBHUAOBas O0ppOa 3a
CYII[ECTBOBaHNE», «MEKBHI0Bas O0pbOa 3a
CYII[ECTBOBaHUE, «O0ph0a 3a CyIecTBOBaHHE C
HEOJIArONPUSATHBIMH YCIOBUSIMH CPEABD»,
«CTaOMITM3UPYIOUIHI €CTECTBEHHBIN 0TO0PY,
«IBUXKYIIHHA €CTECTBEHHBIN 0TOOP». XapaKTepru3yroT
(hopMbI OOpHOBI 32 CyIIECTBOBaHME U €CTECTBEHHOT'O
or6opa. IIpuBoasT npuMepsl UX MPOSBICHUS B
npupozae. Pa3pabaThiBaloT 3KCIEPUMEHTHI 110
W3YYEHUIO AEHCTBHUIT 0TOOpa, KOTOpPhIE CTAaHYT
OCHOBOM OyAyIero yueOHO-HCCIIen0BaTEIbCKOTO
npoekta. CMBICIIOBOE UTEHHE

Omnpenenstor NOHATHSA, OPMUPYEMBIE B XOI€
M3YUYCHHUS TEMBI: «KMHUKPOIBOIIOLHS, «H30JIILUSI,
«PETPOAYKTHUBHAS U30JISILIUSD), «BUI000pa30BaHUEY,
«reorpauueckoe BUA000pa30BaHHUEY.
XapakTepu3yloT MeXaHU3MbI reorpapuueckoro
BUJ000pa30BaHUs C UCIONB30BaHUEM PUCYHKA
yueOHuka. CMBICIIOBOE YTEHHE C MOCTEAYIOIIHM
BBIIBIJKEHHUE THIIOTE3 O IPYTHX BO3MOXKHBIX
MEXaHU3Max BUJ000pa30BaHUs




Omnpenenstor MOHATHS, POPMUPYEMBIC B XO/IE
U3YUYCHHUS TEMBI: «MAKPO3BOIOLNNY, «HATIPABICHHS
IBOJIOLIMMY, «OHOIIOTHYECKHIA MTPOrPeccy,
«OMONOTHYECKHUiT perpeccy, «apoMopdhosy,
«UMOaTATITALIUSY, «IeTeHepaIus». XapakTepr3ytoT
TJIaBHBIC HAITPAaBJICHHA 3BOJJIIOIWH. CpaBHI/IBaIOT
MHUKPO- ¥ MaKpO3BOMIOIHI0. OOCYKIaI0T TPOOIeMbI
MaKpOAIBOJIIOIMH C OJJHOKJIACCHUKAMH U YIUTEIEM.
Pabotarot ¢ nonoaHUTEN HBIMU HH(OPMAIMOHHBIMU
HCTOYHHUKAMU C LCIIBIO ITIOATOTOBKH COO6HICHI/I$1 HJIN
MYJIbTUMCOHA ITPE3CHTALUU O (l)aKTaX, JOKa3bIBAKOIIIUX
IBOJIOIIIO

Tema 3. JkocucremMHuslii ypoBens ( 17 yaco).

[NonsiTre 00 SKoNMOrMUecKuX (akTopax. Y cIoBuUs
cpenbl. JKonmorudeckue GakTopbl: a0HOTHYECKHE,
OHOTHYECKHE, AaHTPOIOI'eHHbIE. DKOJIOTHYEeCKUe
YCIIOBHUSA: TEMIIepaTypa, BIaXKHOCTh, CBET. BropuuHbie
KIIMMaTHYECKHE aKTOPBI.
BinsiHME SKONOrM4YeCKUX YCIOBUM HAa OpraHU3Mbl
Buornueckoe coo0I11eCTBO, HIU OHUOIIEHO3.
Oxocucrema. bruoreorenos
BuoBoe pasnooOpasue. Mopdonoruueckas u
MIPOCTPAaHCTBEHHAS CTPYKTYpa COOOIIIECTB.
Tpoduyeckas ctpykTypa coobmiecta.. HelTpamuzm.
Awmencanusm. Kommencannszm.Cumonos.
IIporokoonepanua. Mytyanusm.KoHkypeHius.
XumnaunvectBo. [lapazutusm. [ToToku BemecTBa u
9HEpruu B 9KocucTeme. [lnpamMuibl YMCIEHHOCTH U
o6uomacchel. CaMOpa3BUTHE IKOCHCTEMEL.
Oxosorudeckas cykieccus. PaBaoBecue. [lepBuanas
cykmeccusi. Bropuanas cykueccusi. OKCKypcus B
OHoreorneHos3

[Tumesas nemnb. [Tumesas cerb. JKu3HeHHBIC (OPMEL.
Tpodwuyecknit ypoBeHb. THIIBI OHOTHYECKIIX
B3aMMOOTHOLLIEHUI

Onpenenstot NOHATHS, POPMUPYEMBIE B XOJI€
U3y4YEHUS TEMBI: «aOMOTHIECKHE DKOIOTUIECKUE
(hakTopb, «OMOTUIECKUE IKOJIOTHUECKHE (PaKTOPhI»,
«aHTPOITOTeHHBIE IKOIOTHYeCKre (PaKTopb»,
«OKOJIOTHYECKHE YCIOBUS», «BTOPUYHBIC
KIuMaTHaeckue GaxTopbly». JlaroT XapakTepucTHKy
OCHOBHBIX 3KOJIOTHUECKHX (PaKTOPOB M YCIIOBHIA
cpenbl. Y CTaHABIMBAIOT IPUIHHHO-CIIEICTBEHHBIC
CBs3U Ha IpUMEPE BIIMAHUSA OKOJIOTHUCCKUX YCHOBI/Iﬁ
Ha OpraHnU3MBbI. CMBICIIOBOE UTEHHE

Onpenenstor NOHATHSA, GOPMHUPYEMBIE B XOJIE
M3YYEHUS TEMBI: «OMOTHYECKOE COODIIIECTBOY,
«OHMOIIEHO3», «IKOCHUCTEMAY, OHMOI€OI[EHO3.
OnuchIBaOT U CPABHUBAIOT SKOCUCTEMBI PA3IUYHOIO
ypoBHs. IIpuBOAAT npuMeps! 3KOCUCTEM Pa3HOTO
ypOBHSA. XapaKTepU3yOT aKBapUyM Kak
UCKYCCTBEHHYIO 3KOCUCTEMY

Onpenensator MOHATHS, HOPMUPYEMBIC B X0JIe
M3y4YEeHHUS TEMBI: «BUI0BOE Pa3HOOOpasney, «BUI0BOH
COCTaB», «aBTOTPOPBI», «TeTEPOTPODEI»,
«IIPOAYLIEHTHI», «(KOHCYMEHTBI», «PEAYLIEHTH»,
«IPYCHOCTBY, «PEIKUE BUIBD», «BUIbI
cpenooOpa3oBaTenny. XapakTepu3yoT
MOP(OJIIOTHYECKYIO U IPOCTPAHCTBEHHYIO CTPYKTYPY
C000IIeCTB. AHATH3UPYIOT CTPYKTYPY OMOTHIECKHIX
coo0miecTB 1o cxeme. OnpenensoT HOHITHS,
(hopMupyeMbIE B XO1€ U3YUECHUS TEMBI: «HEUTPATU3M»,
«aMEHCaJIN3M», KKOMMEHCAIN3M», «CUMOHO3»,
«IIPOTOKOOMEPALHS», «MYTyaJIH3M», «KOHKYPEHLIUD,
«XMIIHAYECTBOY, «Iapa3uTu3M».Pemmator
9KOJIOrMYECKUE 3a/1a41 Ha IPUMEHEHHE
AKOJIOTMYECKUX 3aKOHOMepHocTel. [IpuBoadar
IPUMEPHI OTOKUTEIBHBIX U OTPULATEIBHBIX
B3aMMOOTHOLIEHUI OPraHU3MOB B IOMYJISLIUSX.
Onpenenstor NOHATHSA, OPMUPYEMBIE B XO1€
M3y4YECHHUS TEMBL: «ITUPAMHU/IA YUCICHHOCTH H
Oouomacce». JlaloT XapaKTEepUCTUKY POJIU
aBTOTPO(HBIX U reTepOTPOPHBIX OPraHU3MOB B
skocucreme. Pemialor sKoornueckue 3a1aun Ha
PYMEHEHHE HKOJIOTMYECKUX 3aKOHOMEPHOCTEH.
Omnpenenstor NOHATHS, POPMUPYEMBIE B X0
M3y4YECHHUS TEMBI: «PaBHOBECHE, KIIEPBUUHAS
CYKLIECCHUSI», «BTOPHYHASI CYKI[ECCHSI.




XapakTepu3yloT NPOLEeCChl CAMOPa3BUTHUS
3KocucTeMbl. CpaBHUBAIOT MEPBUYHYIO U BTOPUYHYEO
cykueccud. OQOpMIISIFOT OTYET MO SKCKYPCHH.

Tema 4. buocdepubrii

ypoBenb (15 yacos).

Buocdepa. Cpenoobpa3syromas AeITeIbHOCTb
oprann3moB. KpyroBopor Bemiects B 6uocdepe.
Buoreoxumudeckuii uki. bruorenHsie (MUTaTEIbHbIC)
BelecTBa. MUKpOTpOQHBIE U MAKPOTPOQHEIE
BerecTBa. MUKPO3JIEMEHTHI. DBOJIOIUS OUoChephl.
’Kusoe BemectBo. buorennoe BemiecTso. buokocHoe
BerecTBo. KocHoe BeriecTBo. DKOJIOTHUECKU KPU3UC
[Nonoxxenue yenoBeka B CHCTEME JKUBOTHOI'O MHpA.
OCHOBHBIE CTaJMU AaHTPOTOreHe3a. JIBUKYIITHE CHITBI
aHTpOIIOTeHe3a

AHTpoOIOreHHoe Bo3ieiicTBre Ha ouochepy. Hoocdepa.
IIpuponnsie pecypcesl

PanmonaisHOE IPUPOIOIIONB30BAHHE.

OmnpenensitoT moHATUS «Onochepay, «BoAHAS cpenay,
«HA3EMHO-BO3YIIHAS CPENay, «II0YBAY, OPTaHU3MbI
Kak cpenia oOuTaHU», «KMEXaHHYECKOE BO3ACHCTBHEY,
«(HU3UKO XUMHYECKOE BO3/ICHCTBHEY, «I1€pEMCIIICHHE
BEILIECTBAY, «TYMYC», «PUIIbTPALHs». XapaKTepu3yoT
ouochepy Kak riodanbHyi0 3KocucTeMy. [IpuBoasIT
pUMeEPHI BO3JICHCTBHUS )KUBBIX OPraHU3MOB Ha
pa3iHYHbIE CPEIbl JKUZHU

OnpeaenstoT HOHATHS «OMOr€OXUMUYCCKUN ITUKII,
«OuoreHHbIe (MTUTATEIbHBIE) BEIIECTBAY,
KMUKPOTPO(DHBIE BEIIECTBAY, «MAKPOTPO(DHBIC
BEIIECTBa», «MUKPO3JIEMEHTHD?. XapaKTepU3yIOT
OCHOBHBIE OMOT€0XMMUYECKHE ITUKIIBI Ha 3emMIie,
UCTIOINB3YSI MILTIOCTPAIMK Y4eOHUKa. Y CTAaHABIMBAIOT
MIPUYNHHO-CIIEZICTBEHHBIE CBSA3H MEXy OMoMaccou
(TpOIyKTHBHOCTHIO) BH/IA U €70 3HAYCHUEM B
nojiep>kaHny (PyHKITMOHUPOBAHUS COOOIIECTBa
Onpenenstor MOHATHUS <GKUBOE BEIIECTBOY,
«OMOreHHOE BEIIECTBO», «OMOKOCHOE BEIIECTBOY,
«KOCHOE BEIIIECTBOY, «IKOJIOTHUECKUI KPUZHCY.
XapaKkTepu3yIoT MPOIECCH PAHHET0 3Talla 3BONIOIHH
ounochepbl. CpaBHUBAIOT 0COOEHHOCTH KPyTrOBOpOTa
yTiiepoa Ha pa3HbIX 3Talax 3BOIIONUN Onocheps
3emu. OOBSICHSIOT BO3MOYKHBIC TTPHYIHHEI
9KOJIOTHYECKUX KPU3UCOB. Y CTAHABIUBAIOT MIPUIUHHO-
CIIEICTBEHHBIX CBSI3U MEXIY JESATETbHOCTHIO YellOBEKa
Y DKOJIOTMYECKUMU KPU3UCAMH

Onpenenstor TOHATHS KKPEAITHOHI3IM,
«CaMOTPOHU3BOIBHOE 3aPOXKICHUEY, «THUTIOTE3a
CTAIIOHAPHOTO COCTOSIHISD, «THITOTE3a MaHCIEPMUN,
«rTUTnoTe3a OHOXUMUIECKOH IBOITIOLIAN.
XapakTepu3yroT OCHOBHBIE THTIOTE3bI BOZHUKHOBEHUS
»ku3HU Ha 3emite. OOCY Aar0T BOPOC BOZHUKHOBEHUS
JKU3HU C OTHOKJIACCHUKAMU M YIUTEIIEM

OnpenenstoT NOHATHS KKOAIIEPBATHD), «ITPOOHOHTHI»,
«TUTIOTE3a CUMOUOTHYECKOTO TTPOUCX 0K ISHHS
SYKapUOTUIECKHUX KIETOK», «TUIOTE3a
MIPOUCXOXKICHHS DYKAPUOTHYECKIX KIIETOK U X
OPTaHOWJIOB ITyTEM BIISTYMBAHUS KIETOUHON
MeMOpaHBI», «IPOTEHOTY, «IYOAKTEPUNY,
«apxebakTepun». XapaKTepu3ylOT OCHOBHEIE ATaIlbI
BO3HUKHOBEHUS WU PA3BUTHSI )KU3HU HA 3eMIIe.
OnuchIBalOT NOJIOKEHUS OCHOBHBIX THUITOTE3
BO3HUKHOBEHUS KU3HU. CPaBHUBIOT THITOTE3HI
A.N.Omapuna u Ix. Xonneitaa. O6cyxaatoT
npoOsieMbl BOSHUKHOBEHUS M Pa3BUTHUS KU3HH C
OJHOKJIACCHUKAMHM U YUUTEIEM

Onpenensior MOHITHUS «3Pay, KIIEPUOL», «ITIOXaAN,
«KaTapxen», «apxen», «IpoTepo30il», «Ianeo3omn»,
«ME30301», KKAaHHO030i», «I1aJISOHTOIOTHY,




«KEeMOPHUIT», KOPIAOBUKY», KCHITYP», «IICBOHY,
«KapOOHY», CIIEPMbY, KTPUITOOUTHI, KPUHHODUTHD»,
«KHCTETEPhIE PHIOBI», «CTEroIe(aibly, KAXTUOCTECIHY,
«Tepancuabp». XapakTepus3yloT pa3BUTHE KU3HU HA
3emJie B 3pbI ApeBHENIICH U APEBHEH KU3HU.
[IpuBoaAT npuMepsl OPraHU3MOB, HACCIABIIUX 3EMITIO
B 3pbI APEBHEMNIIEN U JpEBHEN KU3HU.
YcraHaBIMBaOT MPUYNHHO-CIICICTBEHHBIC CBSA3H
MEX/y YCIOBUSIMH CpPEllbl OOUTAHUS U
SBOJTIOIMOHHBIMU MPOIIECCAMHU Y PA3TAYHBIX TPYIII
opranu3MoB. CMBICIIOBOE YTEHUE C TTOCTEAYIOIIUM
3aIOJIHCHUEM TaOJIHUIIbI

OnpenenstoT MOHITHS KTPHACY, «FOPAY», KMET»,
«IMHO3aBPEI», «CyMYaThIE MIICKOITUTAIOITHEY,
«IUIAIIEHTaPHBIE MIICKOMTUTAIOIINE, «ITAJICOTEH,
«HEOT'€HY», «aHTPOIOT'eH». XapaKTepPU3yIOT OCHOBHEIE
TIEPHUOIBI PA3BUTHS )KU3HHU HA 3EMJI€ B ME3030€ U
KaitHo30¢e. [IpuBOIAT IpUMEPHI OPTAaHU3MOB,
HaCeJSIBIIIMX 3eMITIO B KaHHO30€ M ME3030€.

Y craHaBIMBaOT MPUINHHO-CIICICTBEHHBIC CBA3H
MEXIY YCIOBUSMHA CPEIbl OOUTAaHUS U
SBOTIOITMOHHBIMH MTPOIIECCAMHU Y PA3IMIHBIX TPYIIIT
opranu3MoB. CMBICIIOBOE UTEHHUE C TIOCIEAYIOIIAM
3amoiTHEHNEM TaOIuIbl. ONpPeneNnstoT MOHATHS
«aHTPOIIOI'eHHOE BO3JICHCTBHE HA Onochepy»,
«HOOC]EPaY, KIPUPOTHBIC PECYPCHI». XapaAKTEPHUIYIOT
YyeNoBeKa Kak OrocoluagbHoe cymiecTBo. OMUCHIBaIOT
9KOJIOTHYECKYIO CUTYaIIO B CBOEH MECTHOCTH.
YcraHaBNMMBaOT MPUYUHHO-CIIEICTBEHHBIE CBSI3U
MEXy JeSITeTFHOCTHIO YeJI0BeKa U SKOIOTHIECKUMU
KpU3HucaMu

Onpenenstor MOHATHS «PAIlMOHATBHOE
MIPUPOJIOTIONB30BAHNEY, «OOIIECTBO OJJHOPA30BOTO
MTOTPEOJICHUSY.

OOBACHSIOT COBPEMECHHBIC KOHITCIITAN
MIPOUCXOXKICHUS YeTTOBEKA.

BrraenstoT OCHOBHBIE 3TaITbI SBOJIOIUH YEIOBEKa
OOBACHSIOT BOSHHKHOBEHHE pac.
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Tema paznena

(KOJTMYECTBO YacoOB)

YHI/IBepcaHBHBIe y‘IC6HHe JEUCTBUS.

1.Beenenue (5 uacos)

JlnunoctHeie — [lo3HaBaTENbHBIN HHTEPEC K
ecTecTBeHHBIM HaykaM. [loHnMaHne MHOTOOOpa3us u
€IMHCTBA )KUBOU MPUPOIBI HA OCHOBAaHUH 3HAHUH O
MPU3HAKaX XKUBOT0. YUUTHCS UCIOIB30BAaTh CBOU
B3TJIS/I6I HA MUD JUIsT OOBSICHEHUS PA3INIHBIX
CUTYaIuH, pereHus BOSHUKAIIIUX MPOOIIeM H
U3BJICYCHUS KU3HEHHBIX YPOKOB

Perynarususie YV ]I : ymeHue onpeaensiTs UElb YpOKa
Y CTaBUTH 3a]]a4l, HEOOXOJMMBIE JIJIS €€ JTOCTHIKEHUSL.

[TosnaBatensubie Y VY]] : yMeHue paboTath ¢




Pa3IMYHBIMH UCTOYHHKAMU HH(pOpMAINHY, OTEISATH
[JIABHOE OT BTOPOCTEIIEHHOI 0. Y MEHUE
CTPYKTYpPHPOBATh y4eOHBII MaTepHal, JaBaTh
OTpeneneHrs MOHITHAM, CAMOCTOSATENIEHO COCTABMIATh
KOHCIIEKT ypOKa B TETPAJIH.

KommynukatuBuble YV /: yMeHHe BOCIPUHUMATh
WHGOPMAIHIIO Ha CITYX.

2.MonekynsapHslit ypoBeHb (16 yacoB)

JlmuHocTHBIe — OCO3HAIOT U OCMBICIIUBAIOT
WH(POPMAIHIO O XapaKTEPHBIX 0COOCHHOCTSIX
YTJIEBOJIOB, JIMITUIOB, OENKOB HYKIIEMHOBBIX KUCIIOT,
AT®. PednekcupytoT, OLIECHUBAIOT PE3YIbTATHI
JIeSITEeIbHOCTH.

PerynsatuBubie YY1 ymMeHue onpenensiTh Leb
paboTHI, TUTAHUPOBATH ITAIIBI €€ BBHITOIHEHUS U
OIICHMBATh MOJYYEHHBIE PE3YJILTATHI. Y MEHUE
OpraHU30BaTh BHINOJHEHUE 3aJJaHUNA YUUTEIS.
Pa3BuTne HaBBIKOB CAMOOIICHKH M CaMOaHaIn3a,
OCO3HaHUE YYalIUMHUCS KauecTBa U YPOBHS YCBOEHUS
3HAHUM, MPOrHO3UPOBAHUS PE3YIHTATOB KOHTPOJIS,
COCTaBJICHHE IIJIaHA JAIbHEUIIEH JeITETbHOCTH
y4amierocs.

IToznaBatenbHbie Y'Y /[ ymenue paboTaTh ¢
Ppa3InMYHbIMHU UCTOYHUKAMHA I/IH(i)OpMaHI/II/I,
OCYIIIECTBIISITh CMBICTIOBOE UTEHHE, OT/IENIATh TJIABHOE
OT BTOPOCTENEHHOT0, ONPENENATh KPUTEPHH IS
XapaKTEPUCTUKH MTPUPOJHBIX OOBEKTOB, YMEHHE
JIAaBaTh OMpENEIeHNs TOHATHSAM, yJaTCs CPaBHUBATD,
aHAJM3UPOBATh, BBIIENATH CYIIECTBEHHbIEC TPU3HAKH,
JIeNaTh BBIBOJBI.

Kommynukatusabie YV /[: yMeHue BocipyUHUMATh
uH(OpMAIIHIO Ha CITyX, paboTaTh B COCTAaBE
TBOPYECKHX TPYIII. YMEHHE CIyIIaTh U 33/1aBaTh
BOIIPOCHI YIHUTENIO ¥ OHOKIACCHUKAM

3.Knerounslit ypoBens (37 4acoB)

JlmunoctHbIe — OCO3HAIOT U OCMBICIIUBAIOT
“H(pOpMAITHIO 0 XapaKTEPHBIX 0OCOOCHHOCTSIX KIIETOK
MPOKAPUOT U DYKAPHOT; KIIETOUHBIX OPTaHOUIAX;
O0OMEHHBIX MpoIeccax, MPOTEKAIOIIUX B KIETKaX.
Pedekcupyrot, oleHUBAIOT PE3yIbTATHI
JIESITeTbHOCTH.

Perynarusueie YV /I: YMeHne opraHu3oBaTh
BBINOJTHEHUE 3aJaHui yuuTens. Pa3Butie HaBBIKOB
CaMOOLICHKH U CaMOaHAIN3a, OCO3HAHHE YUALUMUCS
Ka4yecTBa U yPOBHS YCBOCHMS 3HAHUMH,
IPOTHO3UPOBAHUS PE3YIbTATOB KOHTPOJIS,
COCTaBJICHHE IIJIaHa JaJbHEHIIEeH JeaTelIbHOCTH
yJalerocs.

[lo3naBarensHble Y'Y /: ymenue paboraTh ¢
Pa3NUYHBIMUA HCTOYHUKAMHU UH(OPMAaLnH,
OCYLIECTBIISITH CMBICIIOBOE UTEHHE, OTAENIATh IIIaBHOE
OT BTOPOCTEINEHHOI'0, ONPEAEISITh KPUTEPUH IS
XapaKTEPUCTUKU PUPOJHBIX 00BEKTOB, YMEHHE
JIaBaTh ONpENENEHNS OHATUAM, y4aTCsl CPaBHUBATD,
AHAJIM3UPOBATH, BBIENIATE CYIIECTBEHHBIE TPU3HAKH,
JIeNaTh BBIBOABI.

Kommynukatusueie YY 1: ymenue pa0oraTh B




COCTaB€ TBOPUYCCKUX I'PYIIIL.
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Tema pazgena

(KoIMYeCcTBO YacoB)

YHuBepcaibHble yueOHbIE AEHCTBHUS.

1.Opranu3MeHHbIi ypoBeHb (14 yacoB)

JlngnocTtHbie — OCO3HAIOT U OCMBICTUBAIOT
3HAYUMOCTH JAHHON TEMBI, y4aTCs UCIOIb30BaTh CBOU
B3TJISIBI IS pEIIeHUs TIPOOJIeM U U3BJICUCHHMSI
JKU3HEHHBIX YPOKOB. OCO3HAIOT CBOU UHTEPECHI,
HaxXOJAT U U3y4aloT B yUeOHHKAX IO Pa3HbIM
npenMeraM Matepua (M3 MaKCUMyMa ), UMEIOTITII
OTHOIIIEHUE K CBOMM HMHTEpPECcaM.

Perynarusaeie YV I yMeHUE CAMOCTOSATENBHO

MOCTaBUTh 11€Ib pa0OThI, COCTABUTH IIJIAH U
IIOCJIE0BATENBHOCTD AEUCTBUM, CIIMUUTh PE3YIbTaThI
¥ BHECTH HEOOXOIMMBIE JOTTOTHEHMS, OIICHUTh
CTEIEeHb YCIEIIHOCTH CBOEN MHMBUIyaJbHON
o0pa3oBaTeIbHON I TETHHOCTH.

IlozHaBaTenbHble YVY /I : yMEHHE HAXOAUTH HYKHYIO

WH(POPMAITHIO, UCTIONB30BATh PA3THYHbIC HCTOUHUKU
NOJTyYeHYsI MHPOPMAIUH, TPEACTABIATh HH)OPMAIIHIO
B BHJIC CXEM, TAOJIAI] 1 KOHCIIEKTOB. AHAIM3UPYIOT,
CPaBHHMBAIOT, KJIACCH(PULIIUPYIOT U 0000IIAI0T
noHsTHs. JIat0T onpeneneHre MOHATHIM Ha OCHOBE
W3yYEHHOI'0 Ha Pa3InYHBIX MPEAMETaxX y4eOHOTro
MaTepuaa;

KommyHnukatuBHble YV /I : yMEHUE OTCTauBaTh CBOKO
TOYKY 3pEHUs, IPUBOAUTE ApIyYMEHTHI, TOATBEPKIAATh
UX IPUMEpPaMH, C JOCTOMHCTBOM IIPU3HABaTh CBOU
OLIMOKHY ¥ KOPPEKTUPOBATh 3HAHMSI, B3AMMOOLICHUBATh

ZIpYT Aipyra.

2. TomynsaioHHO-BHI0BOH ypoBeHb (11 yacoB)

JImaroCcTHBIE — OCO3HAIOT ¥ OCMBICIIABAOT
WH(HOPMAITHIO O XapaKTEPHBIX OCOOEHHOCTSIX
HONYJISIUKN, BUOB, OCOOEHHOCTSIX MX
B3aNMOZEHCTBUS. PedprekcupyroT, orieHnBaroT
PE3YJIbTaThI AESITENbHOCTH.

Perynarusueie YV I: yMeHuE onpeaendartsb Leib
paloThI, INIAHUPOBATH JTAIIBI €€ BHINOTHEHUS U
OLIEHUBATD NOJTY4YEHHBIE PE3YIbTATHI. Y MEHUE
OpPraHU30BaTh BBHIIOJIHEHNE 3a1aHUH yUUTEIS.
Pa3BuTne HaBBIKOB CAMOOLIEHKH M CaMOaHaJIn3a,
OCO3HAHHUE yYalllUMHCS Ka4eCcTBa U YPOBHSI YCBOCHUS
3HaHUH, IPOrHO3UPOBAHHUS PE3yIbTATOB KOHTPOJIS,
COCTaBJICHHE IIJIaHa JaJbHEHIIEeH JeaTelIbHOCTH
yyamierocs.

[lo3naBarensHble Y'Y /: ymenue paboraTh ¢
pa3IMYHBIMH UICTOYHUKaMHU MH(OpMaLuy,
OCYILIECTBIISITh CMBICTIOBOE UTEHHE, OTJEIATh TTIaBHOE
OT BTOPOCTENEHHOI' 0, ONPEJENATh KPUTEPUH IS




XApPaKTCPUCTUKU ITPUPOIHBIX O6’BCKTOB, YMCHHUEC
JaBaTh ONPEACIICHUA ITOHATHAM, YUAaTCsA CpaBHU-BATh,
AHAJIN3UPOBATh, BBIACIATL CYIIECCTBCHHBIC MTPHU3HAKHU,
JCIIaTh BBIBOIBI.

Kommynukatusasie YV /I: yMeHne BOCIpUHUMATD
nH(opMaIHIo Ha ClIyX, paboTaTh B COCTaBe
TBOPYECKUX I'PYIIl. YMEHME CAYLIATh U 33/1aBaTh
BOIIPOCHI YUHUTENIO U OJHOKIACCHUKAM

3.OxocucTeMHblit ypoBeHb (17 yacoB)

JlmuHocTHBIe — OCO3HAIOT U OCMBICIIUBAIOT
WH(POPMAIIHIO O XapaKTEPHBIX 0COOEHHOCTSIX
Pa3IMYHBIX 9KOCHCTEM; UX CTPYKTYpE; KPyroBOpOTax
BEIIIECTB, MTPOTEKAIOINX B
sKocucTeMax.PeiekcupyroT, OleHNBAIOT Pe3yIbTaThl
JIeSTEeIbHOCTH.

PerynstuBnbie YV /I: YMeHue opraHu3oBaTh
BBINOJIHEHUE 3a/IaHUM yunuTens. Pa3BuTre HaBBIKOB
CaMOOIIEHKHU M CaMOaHaJIn3a, OCO3HAHNE yYallIUMUCA
Ka4yecTBa U YPOBHSI YCBOEHUS 3HAHUU,
MIPOrHO3UPOBAHUA PE3YJILTATOB KOHTPOJIS,
COCTaBJICHHE IIJIaHA JAIbHEUIIEH JeITETbHOCTH
y4amierocs.

IToznaBartenbHbie Y'Y /[ yMenue paboTaTh ¢
Ppa3InMYHbIMHU UCTOYHUKAMHA I/IH(i)OpMaHI/II/I,
OCYIIECTBIISITh CMBICTIOBOE UTEHHE, OT/IENATh TJIABHOE
OT BTOPOCTENEHHOT0, ONPENENATh KPUTEPHH IS
XapaKTEPUCTUKH MTPUPOJHBIX OOBEKTOB, YMEHHE
JIAaBaTh OMpENEIeHNs TOHATHSAM, yJaTCs CPaBHUBATD,
aHAJM3UPOBATh, BBIIENATH CYIIECTBEHHbIEC TPU3HAKH,
JIeNaTh BBIBOJBI.

Kommynukarusabie YV /1 ymenue paboTtaTh B
COCTaB€ TBOPYECKUX TPYIII.

4.buocdepHbIil ypoBeHb

(15 gacoB)

JInunocrable - OCO3HAIOT €IUHCTBO U I[EJIOCTHOCTH
OKpY’Karomero Mupa. BeictpanBaror coOCTBEHHOE
IIEIOCTHOE MUPOBO33pEHHE.

Perynarusaele YV : YMeHHne caMOCTOSITENHLHO

00HapyXHUBaTh U GOPMHUPOBATH YICOHYIO IPOOIEMY,
OIIpENeNsITh LENU U 3aJaui yueOHON AesTeIbHOCTH.
YMenue paboTath 10 MJIaHy, CBEPSITh CBOH JIEHCTBHS C
IENBI0 U, TP HEOOXOJMMOCTH, HCIIPABIIATH OIMIHOKA
CaMOCTOSITENBHO.

IToznaBaTenbuble YVY/I: /IaBaTh onpeaeneHus
TepMUHAM. AHAITU3UPOBATH CO/IEPKaHUE
JIEMOHCTPALIMOHHBIX MAaTEPUATIOB. Y MEIOT
BOCIIPOM3BOIUTH HH(POPMAIIHIO IO TTAMSITH, TABATh
OIIpeIeNIeHN e TTOHATHSIM, CTPOUTH PeUYeBbhIS
BBICKa3bIBaHHMSI, yCTAHABIMBATH TPUYNHHO-
CJIE[ICTBEHHBIE CBSI3H.

Kommynukatusnaele YY1 YMeHHe caMOCTOSTENLHO
OpPraHHU30BEIBATh Y4€OHOE B3aUMOJICHCTBHE ITPH
pabote B rpynne. YMerb 00bEKTHBHO OIIEHUBAThH
paboTy YICHOB TPYIIIHL.




[TocnenoBarenbHOCTD U3YYEHHUS TEM:

10 KJ1ace
Tema KOJI-BO | KOJI-BO KOJI-
No yacoB | s1a0. BO
pabot KOHTP.
pabor
Brenenue. 5 1
1.
MouiekynspHbIi ypOBEHb. 16 4 1
2.
KneTounslii ypoBeHs. 37 3 2
3.
Hrorosoe noBTopeHue 10 1
4.
Uroro: 68 8 4
11 KJ1ace
Ne | Tema KOJI-BO | KOJ-BO KOJI-
yacoB | j1al. BO
pador KOHTP.
pabor
[ToBTOpenue xkypca 6uosoruu 10 kimacca 2 1
1. OpraHu3MeHHbBIH YPOBEHb. 14 1
2. [TonynsOHHO- BUIOBOM YPOBEHD. 11 2 1
3. OKOCHCTEMHBIN YPOBEHBD. 17 4 1
4, buocdepnblit ypoBeHb. 15 1
5. HtoroBoe moBTOpeHHE. 8 1
HUtoro: 67 7 5




KAJIEHJAPHO - TEMATUYECKOE IINTAHUPOBAHMUE 10 KJIACC

ypoKa,
I1JIaH

ypOKa,
¢axr

Tema ypoka

Kon-so
4acoB

Jlara

[Tpumeuanus

IJ1IaH

¢akt

Tema 1.BBenenue

(SuacoB)

buonorus B cucteme
HayK. OOBEKT U3y4eHUS
OUOJIOTHH.

01.09

Meronbl HAy4YHOr O
IMO3HAHUS B OMOJIOTHH.

03.09

buonornueckue cucTeMsl
U UX CBOMCTBA.

08.09

JlaGopaTopnas pabota
Nel «Mexanu3Mbl
CaMOpEryJIISIUI

10.09

BxonHas koHTpoJsbHAs
pabora

15.09

Tema 2.MoJieKyJIsSIpHBIH YPOBEHb

( 16 uacoB )

MonekynsipHbIi
YpOBEHB: 00mmIas
XapaKTePUCTHUKA.

17.09

Heoprannueckue
BEILIECTBA: BOJIA, COJIH.

22.09

Jlunuael, ux cTpoeHue U
(hyHKIIN.

24.09

JlabopaTopHas pabota
Ne2 «Obnapyxenne
JMMUAOB C TOMOLIBIO
Ka4eCTBEHHOM
peakunn» MHCTpyKTax
10 TEXHHUKE
0e30MacHOCTH.

29.09

10

YFJ'ICBO}_IBI, X CTPOCHUC

01.10




1 QYHKIHH.

11

JlaGopaTopHas pabota
Ne 3 «O0Hapyxenune
YTJIEBOJIOB C TIOMOLIBIO
Ka4ueCTBEHHOMN
peaxuum» MHCTpyKTaX)
10 TECXHUKE
0e30MacHOCTH.

06.10

12

benku. Cocras u
CTPYKTypa OEIKOB.

08.10

13

benku. Oynkuun
O€JKOB.

13.10

14

JlaGopaTopHas pabota
Ne 4 «O6HapyxeHHE
OCITKOB C IMTOMOIITBI0
Ka4yeCTBEHHOMU
peaxkunn» MHCTpyKTa)x
I10 TCXHUKE
0e30macHOCTH.

15.10

15

DepMEeHTHI —
OHOJIOTHYECKUE
KaTaJIn3aToPHL.

20.10

16

JlaGopaTopnas pabota
No5 «Karanutuueckas
aKTUBHOCTH
hepmMeHTOB»
HNHcTpykTax 0o
TEXHHUKE 0€30MaCHOCTH.

22.10

17

HYKJ'ICI/IHOBBIG KUCJIIOTHEI:
JIHK u PHK

27.10

18

Pemenue
OMOJIOTMYECKUX 3a/ad.

29.10

19

AT® u npyrue
HYKJIEOTH/IBI.
ButaMuHLbL.

10.11

20

Bupycsl — HekiteTouHas
(hopma xH3HU.

12.11

21

Konrtponbhas pabora no
Teme «MOoIeKyISpHBII
YPOBEHbY.

17.11




Tema 3. KieTounbIi
ypoBeHb (37 yacos).

22

KierouHsiii ypoBeHb:
00111ast XapaKTePUCTHUKA.
Krnerounas teopus.

19.11

23

CtpoeHue KIETKH.
Knerounas memOpana.
IuToruazma.

2411

24

JlaGopaTopHas pabota
Ne 6 «HaGnronenue
1a3MOJIN3a 1
JIETJIa3MOJIN3a B
KJIETKAX KOXKHIIBI JIyKa)
HNHcrpykTax no
TEXHHUKE O€30IMacHOCTH.

26.11

25

Pubocomsr. SAnpo.
DHoILIa3MaTHIecKas
CETh.

01.12

26

Bakyonu. Komruieke
T"onpmxu. JIN30CcOMBEIL.

03.12

27

MuToxoHApUH.
ITnactuner. OpraHouab!
nemxennda. Kinerounnie
BKJTFOUCHHSL.

08.12

28

OC0OEHHOCTH CTPOCHUS
KJIIETOK MPOKAPHOTOB H
9YKapHOTOB.

10.12

29

KonTtponrsHas pabora 1o
teMe «CTpoeHue
KIISTKI.

15.12

30

JlabopaTopnas pabota
No 7 «IIpuroronenue,
paccMaTpuBaHUE U
OIMCaHHE
MHUKpPOIPENapaToB
KJIETOK PacTEHHUID»
HuctpykTax no
TEXHHUKE O€30I1aCHOCTH.

17.12

31

JlaGoparopHas paboTa
Ne 8 «CpaBHenue
CTPOEHHSI KJIETOK
pacTeHHid, )KUBOTHBIX,

22.12




rpu0OB U OaKTEPHil MO
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIperapaTax u ux
OIKMCAaHHEY.
HNHcrpykTax no
TEXHHKE 0€30IaCHOCTH.

32 Pemenne 24.12
OMOJIOrMYECKHUX 3a1ay.

33 OOMeH BelecTB U 12.01
IpeBpalleHue SHEPTUU
B KJIETKE.

34 DHepreTudeckuii 0OMen 14.01
B KieTke. I mmkonus u
OKHCJIUTEIBHOE
dhochopunpoBaHue.

35 THIIBI KIIETOYHOTO 19.01
NIUTAHUSL.

36 ®dorocuHTE3. 21.01

37 XeMOoCHHTES. 26.01

38 ITnactuueckuii 28.01
oOMeH: OMOCUHTE3
OEJIKOB.

39 Perynsus 02.02
TPAHCKPHUIILUH 1
TPAHCIALUH B KIETKE U
OpraHu3Me.

40 Jlenenue KIeTKy. 04.02
Muwutos.

41 Jlenenuve KIeTKy. 09.02
Metios.

42 ITonoBEIE KIIETKH. 11.02

43 Pemenne 16.02
OMOJIOrMYECKUX 3a1ay.

44 O6o0maronuii ypok o 18.02
TeMe «KiieTouHbIin
YPOBEHbBY.

45 KonTtponbphas pabora no 25.02




TeMe «KiteTouHbIin
YPOBEHBY.

46

Pemntenue
OMOJIOTMYECKUX 3ajay.

02.03

47

Pemntenue
OMOJIOTMYECKUX 3aay.

04.03

48

Pasmuoxxenue
OpraHu3MOB

09.03

49

PasBuTne nojoBbIx
KJIETOK.

11.03

50

OmnogoTBOpEHHE.

11

16.03

o1

NuauBunyanbHOE
pa3BUTHE OPTaHU3MOB.

30.03

52

buorenernueckuii
3aKOH.

01.04

53

O06o0maromnuit ypok 1mo
Teme «Pa3MHOXKEHUE U
WHINBHTyaJIbHOE
pPa3BUTHE OPTaHU3MOBY»

06.04

54

KonTtponsHas pabota 1mo
TeMme «Pa3sMHOXKEHUE 1
WHIUBUIYaTbHOE
pa3BUTHE OPTaHU3MOBY.

08.04

55

O6o06marommii ypok-
KOH(DepeHIHs 110
ATOoraM y4eOHO —
HCCIIEI0BATENbCKON 1
MPOEKTHON
TeSITEeTbHOCTH.

13.04

56

Pemenue
OMOJIOTMYECKNX 3aad.

15.04

57

Htorosasi KOHTpOIbHAS
paborta.

20.04

58

AHan3 UToroBou
KOHTPOIJIEHOU paOOTHI.

22.04

59

60

HtoroBoe noBTopeHue

TeMbl «MoeKyIapHbIT

27.04

29.04




61 YPOBEHBY 04.05

62 Hroroeoe moBTopeHue 3 06.05

63 Tembl «KiteTouHbIi 11.05
YPOBEHBY

64 13.05

65 Hrorosoe moBTOpeHue 4 18.05

66 TeMbl «Pa3MHOKeHHE U 20.05
HHINBUIyaTbHOE

67 pa3BUTHE OPTaHU3MOB) 25.05

68 27.05

[Tpumeuanwne: B cBsi3u ¢ coBnageHneM ypoka ouosorun B 10 Kiracce o pacicaHHIo ¢
npa3aHAIHbIM qHeM (23 deBpais, cpena — 1 dac) cruranupoBano BMecto 69 - 68 yacos.

KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHUE, BUOJIOI'UA 11 KJIACC.

ypoka

I1aH

No
ypoKa

¢daxr

Tema ypoka

Komn-Bo
JacoB

JlaTa

[Ipumeuanus

IJIaH ¢akr

IToBTOpEHME TEMBI
«MonekynapHbIUA U
KJIETOYHBIN YPOBEHbY

01.09

BxonHas koHTpoJbHAs
pabora.

03.09

Tema 1. Opranu3zMeHHblil YPOBeHb.

14 gacos.

Opranu3MeHHbIH
YpOBEHB: 00mIas
XapaKTePUCTHKA.
PasmuOXEHME
OpraHu3MOB

08.09

PasBuTHe 1MoaoBEIX
KJICTOK.
OHJ'IOI[OTB OpCHUC.

10.09

WnnuBuayansHoe
pa3BUTHE OPTAaHU3MOB.

Buorenernueckuii 3aKoH.

15.09

3aKOHOMEPHOCTH
HaCJIeI0BaHUs
MIPU3HAKOB.

17.09




MoHorubpuHoe
CKpEIUBaHUE.

Henonuoe
JIOMUHUPOBAHHUE.
AHanuzupyroriee
CKpeIIMBaHUE.

22.09

Pemenue 3anau Ha
MOHOTHOPHUIHOE U
aHATM3UPYIOIIEe
CKpeIUBaHUE.,

24.09

Jdurubpuanoe
CKpeImMBaHue. 3aK0H
HE3aBUCHUMOTO
HacJeIOBaHUs
MIPH3HAKOB.

29.09

10.

Pemenue 3amay Ha
TUTHOPUITHOE
CKpellMBaHUE.

01.10

11.

XpoMocoMHas TEopHsi.

06.10

12.

I'enernka momna.
Hacnenosanmne,
CLIEIJIEHHOE C ITOJIOM.

08.10

13.

Pemenue 3amay Ha
HacJaeq0BaHueE,
CIIEIJIEHHOE C ITOJIOM.

13.10

14.

3aKOHOMEPHOCTH
W3MEHYUBOCTH.

15.10

15.

OCHOBHBIE METOIBI
CEJEKIUU PACTECHUH,
’KMBOTHBIX U
MHKpPOOPTaHU3MOB.
buorexnonorus.

20.10

16.

KonTponsnas padora mo
Teme «OpraHu3MeHHbIN
YPOBEHB)

22.10

Tema 2. IlonmyIAMOHHO-BUAOBOM

YPOBeEHb.

11 gacoB

17.

[HonynsunoHHO-BUI0BOM
YpOBEHB: 00mIas
xapakrepuctuka. Buast u
MONYJISILUH.

27.10




18.

JlabopaTtopHas pabota
Nel «BrisiBnenue
MIPUCIIOCOOIICHUI
OPTaHU3MOB K BIUSHUIO
Pa3IUYHBIX
3KOJIOTUYECKHIX
(hakTopoB»

29.10

19.

Pa3BuTHe 2BOIOIMOHHBIX
naeu.

10.11

20.

JBmxyiue cuibl
JBOJIIOLIMU, UX BIIMSHHUE
Ha reHO(OH/T IO yJISAIUY.

12.11

21.

EcrectBenHbIii 0TOOp Kak
(hakTOp IBOIIOIUH.

17.11

22.

MukposBoironus u
MaKpO3BOIIOLAS.

19.11

23.

JlaGopaTopnas pabota
Ne2 «CpaBuenue
AHATOMHUYECKOTO
CTpPOEHUS pacTEHUM
Pa3HBIX MECT OOWTAHUSD)

2411

24

Hanpasnenus sBostonuu.

26.11

25

ITpunun
KJTaccu(pUKaInm.
CucreMmaruka.

01.12

26.

O06o0maromuii ypox 1mo
teMe «llomynsinquonHo-
BUJI0BOU YPOBEHbY

03.12

27.

KonTponsnas pabora mo
teMe « llomynsiuoHHo-
BUJIOBOU YPOBEHbY.

08.12

Tema 3.9K0cHCTEeMHBIH YPOBEHb.

17 gacos.

28.

OKOCHUCTEMHBIN YPOBEHb:
00111251 XapaKTEePUCTHKA.
Cpena oOurtanus
OpraHN3MOB.

1

10.12

29.

OKOIOrn4YecKue
(haxTopsI.

15.12

30.

JlaGoparopHas paboTa
Ne3 « Meronpl
n3MepeHus (GakTopoB

17.12




Cpepl OOUTaHHUS

31.

OKOJI0OrnYecKue
€000111eCTBa.

22.12

32.

DKOJIOrnYecKue
€000111eCTBa.

24.12

33.

Buapl B3anMOOTHOIIIEHUH
OpraHu3MOB B
9KOCHCTEME.

12.01

34.

DKxonornyeckas HUIIIA.

14.01

35.

JlaGopaTopHas pabota
Ned «M3ydenne
3KOJIOrMYECKOW HUILHN Y
pa3HbIX BUJOB pACTEHUI»

19.01

36.

Bunosas n
MPOCTPaHCTBEHHASA
CTPYKTYpa 3KOCUCTEMBI.

21.01

37.

JlaGopaTopnas pabota
No5 «Onucanne
9KOCHUCTEM CBOECH
MECTHOCTH

26.01

38.

IInmmeBble CBA3H B
SKOCHCTEME.

28.01

39.

IInmeBEIe CBI3H B
SKOCHCTEME.

02.02

40.

Kpyrosopor u
MpeBpalieHne YHEPTUU B
JKOCHCTEME.

04.02

41.

OKojoruyeckas
cykueccus. [locnencreust
BIIMSIHUS AESTEIBHOCTH
YeJOBEKa Ha S3KOCHCTEMBI.

09.02

42.

JlabopaTopHas pabota
Ne6 «MonenupoBanue
CTPYKTYp H TIPOIECCOB,
MIPOUCXOIATINX B
SKOCHCTEMAX).

11.02

43.

O6o0maromumii ypok mo
TeMe « IKOCUCTEMHBIN
YPOBEHB.

16.02




44, KonTtponbehas pabora o 1 18.02
TeMe «DKOCHCTEMHBIH
YPOBEHDY.
Tema 4. BuocdepHblii ypoBeHb. 15 gacoB
45, BuocthepHsiii ypoBeHb: 1 25.02
00111ast XapaKTEePUCTHKA.
46. Yuyenue Bepuaackoro o 1 02.03
ouocdepe.
47, KpyroBopot BerecTs B 1 04.03
ouocdepe.
48. OBononus 61uochepsl. 1 09.03
49, OBoonus 61uochepsl. 1 11.03
50. [poucxoxkieHHe )KU3HU 1 16.03
Ha 3emure.
51. [poucxoxkieHne KU3HU 1 30.03
Ha 3emure.
52. OCHOBHBIE STAIbI 1 01.04
IBOIIOIH
OpPraHUYecKOro MHUpa Ha
3emite.
53. OCHOBHBIE STAIbI 1 06.04
IBOIIOIHH
OpPraHUYEecKOro MHUpa Ha
3emite.
54, OCHOBHBIE STAIbI 1 08.04
9BOMIOIMH
OpPraHUYEecKOro MUpa Ha
3emue.
55. DOBOONIHS YeTIOBEKa. 1 13.04
56. DBOONHS YeTIOBEKa. 1 15.04
57. Poib yenoBeka B 1 20.04
onocdepe.
58. JlabopaTopHas pabota 1 22.04

No7 «Onenka
AHTPOIIOT€HHBIX
HU3MEHEHUH B IPUPOJIEN.




59. O06o00maroNMii ypoK 1mo 27.04
Teme «buochepusrii
YPOBEHBY

60. UtoroBast KOHTpoOIbHAS 29.04
pabota

61. [loBTOpenwue no Teme 04.05
«Opranu3MeHHbBIN

62. YPOBCHB». 06.05

63. [ToBTOpEHUE IO TEeMe 11.05
«[TonynsauuronHo-

64. BUJIOBOM YPOBEHbY. 13.05

65. [MoBTOpenwue no Teme 18.05
«OKOCUCTEMHBII
YPOBEHBY.

66. [MoBTOpenwue 1mo Teme « 20.05
buocepHslil ypoBEHBY.

67 bep P 25.05

[Ipumeuanue: B cBs3u ¢ coBmanenneM ypoka 6uosoruu B 11 kiracce 1mo pacnucaHuio ¢
npasaHudHbIM gHeM (23 deBpais, cpeaa — 1 gac); crutaHupoBaHo BMecTo 68 - 67 yacos
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