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|. TlogscHUTEABLHAA 3aNIMCKA.

Pabouas mporpammMa cocTtaBiieHa Ha OCHOBE (heZiepalIbHOTO TOCYJapCTBEHHOTO CTaH/IapTa,
IIPUMEPHOI MPOrpaMMBI CPETHEr0 001Iero 00pa3oBaHus, a TaKkKe COOPHUKA TPOTpaMM 110
Ouooruu isi 001e00pa30BaTENbHBIX YIPEIKACHUN K KOMIIEKTY Y4€OHUKOB, CO3/IaHHBIX TI0]T
pykoBozcTBoM B.B. ITaceunuka ( aBTop — cocraButens I.M. IlanpaseBa, M.: poda, 2010).

[Tporpamma cOOTBETCTBYET 0053aTEIILHOMY MUHUMYMY COJICPYKAHHS IS OCHOBHOM
( cpenHeii) MWKOIBI U TPEOOBAHUSAM K YPOBHIO MOATOTOBKH. JlaHHAs MporpaMma KOHKPETU3UPYET
cojiepKaHue CTaHAapTa, AaCT paclpeieieHne yaeOHbIX YacoB MO pa3ienaM Kypca,
MOCJIeIOBATEIBHOCTD N3YUEHHS TEM M Pa3/IeiOB C YI€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTHMKHU Y4€OHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH yJaluxcsl.

N3yuenne 6MoI0OrMM Ha CTYIIEHU CPEIHETO (TMOJIHOTO) 00I1Iero oOpa3oBaHus B CTapiien
IIKOJIE HAIIPABJICHO HA JOCTIKEHHE CICAYIONINX Leseil U 3aaa4:

» OCBOCHHE 3HaHUI 0 OMOJIOTHUECKUX CUCTeMax (KJIeTKa, OpPraHu3M, BUJl, SKOCUCTEMA);

UCTOPUHU Pa3BUTHUS COBPEMEHHBIX MPEICTaBICHUI O )KUBOW MPUPO/IE; BBIIAIOLINXCS
OTKPBITUAX B OMOJIOTMYECKOI HayKe; poiu OMOJI0ruyeckoi HaykKu B pOPMHUPOBAHUU
COBPEMEHHOM €CTeCTBEHHOHAaYYHOM KapTHHBI MUpa; METOAAaX HAyYHOTO [TO3HAHUS;

» OBJIa/ICHUE YMEHUSIMHU OOOCHOBBIBATH MECTO U POJIb OMOJIOTMYECKUX 3HAHUN B IPAKTUUECKON
NEeSITebHOCTH JII0/I€H, pa3BUTHH COBPEMEHHBIX TEXHOJIOIMIA; IPOBOIUTH HAOIIOACHNUS 32
9KOCHCTEMaMH C LIEIbI0 UX ONUCAHUS U BBISBICHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX
U3MEHEHUI; HaXOIUTh U aHAJIU3UPOBATh HH(POPMALIHIO O KUBBIX 0OBEKTaX;

» Ppa3BUTHE [103HABATEJIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B
nporiecce U3y4eHUs BBIIAIOMINXCS JOCTH)KEHUI OMOJIOTHHY, BOLIESIIINX B OOLICUEIIOBEUECKYIO
KYJIBTYPY; CJIOKHBIX M IPOTUBOPEUUBBIX IyTEH pa3BUTUSI COBPEMEHHBIX HAyYHbBIX B3IJISJIOB,
uzei, Teopuil, KOHIENLUH, pa3InYHbIX TUIIOTE3 (O CYITHOCTH U MPOUCXOXKIECHUH KHU3HH,
4eJI0BEKa) B X0J1e paboThl € Pa3IUYHBIMU UCTOYHUKAMHU MH(OpMaIuuy;

» BOCIIUTaHUE YOEKJIEHHOCTU B BO3MOKHOCTH IO3HAHUS KUBOW IPUPO/IbI, HEOOXOIUMOCTH
OepeKHOro OTHOLIEHMSI K IPUPOJHON Cpeie, COOCTBEHHOMY 3/10pPOBbIO; YBaXKEHHS K MHEHUIO
OMIOHEHTA NMPHU O0CYXACHUH OMOJOTUYECKUX MTPOOIIEM;

» WCMOJIb30BaHUE NPUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCEAHEBHOM KHU3HM U1 OLIEHKU
MOCJIEACTBUM CBOEH NEATEIBHOCTHU IO OTHOLIEHHIO K OKPYKAIOLIEH cpesie, 310pOBBIO0 IPYTHUX
Jrofielt 1 cOOCTBEHHOMY 3/I0POBbIO; 0OOCHOBAHMSI U COOJIOICHHS Mep MPOPUIAKTUKN
3a00JIeBaHN, IPAaBUJI TIOBEJCHUS B TIPUPOJIE.

MecTo y4eOHOr0 nmpeaMera B y4eOHOM ILJIaHeE.

Pabouas mporpamma B coorBercTBHM ¢ yaeOHBIM TuTaHOM MKOVY»Kycrapesckas CIL» na 2018-2019
y4eOHbIi roj] paccuntana Ha 34 yaca (1yac B Hezemo).

Y4e0Ho - MeToANYeCKHMII KOMILIEKC:
1. ®enepanbHblil roCy1apCTBEHHBIN CTaHIAPT.



Bbuonorus. 5-11 knaccel: nporpamMmsl 1711 00111e00pa30BaTENbHBIX. YUPEKACHUN K KOMIUIEKTY
y4eOHMKOB, CO3JJaHHbIX 10J] pykoBocTBoM B.B. ITaceunuka/ aBt.-coct. I'.M. [lanpasesa.- M.
Hpoda, 2010.

Bbuonorus. O6mas 6uonorus. 10-11 kiaccsl: yd4eOHUK. 11 0011e00pa30BaTEIbHBIX YUPEKICHUH/
A.A Kamenckuii, E.A.Kpukcynos, B.B. Ilaceunuk.-M.: JIpoda,2015-2018r..

®opMBbI KOHTPOJIS.

KonTposs ycBOCHHST MaTepHaia MOXKET OCYHIECTBIIATHCS CIEIYIOIIM 00pa3oM:
-(poHTANBHBIN YCTHBIN OIPOC;
-TeCTHPOBAHHUE;
-COCTaBJICHHE IIJIaHAa, TaOJIHII;
-WH/AMBU1yaJIbHbIC THCEMEHHBIC 3a/1aHHS;
-TBOPYECKHE 3aTaHUSL.

Kracc-o6meo0pa3zoBaTenbHbII

I1.TpeGoBanus Kk pe3yJibTaTaM yCBOEHHS cO/iep:KaHus padoyei
NMpOrpamMMmBbl.

Yuenuk oonicen
3HATH /MOHUMATD

. OCHOBHBIE I10JIOKEHUSI OMOJIOTUYECKUX TEOpUH (KJIETOUHAs,); CYIIHOCTh 3aKoHOB [.Menens,
3aKOHOMEPHOCTEN U3MEHYUBOCTH;

. CTpPOEHUE OMOJIOTMYECKUX O0BEKTOB: KJIIETKH; TEHOB U XPOMOCOM;;

. CYUIHOCTh OMOJOTHYECKHUX MPOIECCOB: Pa3MHOKEHHE, OILIIOIOTBOPEHHE,

° BKJIaJ BBIAAIOMIUXCA YYCHBIX B Pa3BUTUC 6I/IOJIOFI/I‘-IGCKOI71 HAYKH, Hl 6I/IOJIOFI/I‘-IGCKYIO

TECPMHHOJIOTHIO 1 CHMBOJIUKY,

yMeTb :

. 00vACHAmMY: PO OMOJIOTUU B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHMSI; BKIA]
OHMOJIOrMYECKHUX TEOPHl B POPMHUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA;
€IVHCTBO KMUBOW U HEXKUBOU IIPUPOJIBI, POJCTBO KUBBIX OPTaHU3MOB; OTPULIATEIILHOE BIUSHUE
AJIKOT 015, HUIKOTHHA, HADKOTUYECKHUX BEILECTB HA pa3BUTUE 3apOJbIIIA YEIOBEKA; BIUIHUE
MyTareHOB Ha OpPraHU3M YeJIOBEKa, SKOJIOIMUYeCKHUX (PaKTOPOB Ha OPraHU3MbI; B3aUMOCBSI3U
OpPraHU3MOB M OKPYKAIOLIEH CpeJibl; IPUYUHBI HAPYLIEHUN PA3BUTHS OPraHU3MOB,
HacCJEeACTBEHHBIX 3a00J€BaHU, MyTaIlUH,

. peuwamp >IEMEHTapHble OMOJIOTHYECKHE 3a7a4l; COCTABIIATH HJIEMEHTAPHBIE CXEMBbI
CKpEIlIMBAHUS;
. 6b1:6/1Mb UICTOUHUKHN MyTareHOB B OKpY’Karolel cpefie (KOCBEHHO), aHTPOIIOT€HHBIE

W3MEHEHMS B DKOCHCTEMaxX CBOE MCCTHOCTH,

. cpasnugams: OUONOrNYecKre 00BEKThHI (XMMUUECKUN COCTaB TeJ KUBOM U HEKUBOU MPUPOJIBI,
nporiecchl (TI0JI0BOE M O€CIoI0€ pa3MHOKEHNE) U IeNIaTh BHIBOJIBI HA OCHOBE CPaBHEHUS,

. AHAU3UPOBAMD U OUEHUBAMb TIOOATEHBIC YKOJIIOTUYECKUE TIPOOIEMBI U TyTH UX PEIICHUs,
MOCIIEACTBHS COOCTBEHHOM JESATEILHOCTH B OKPYKAIOILEH Cpee;



. Haxooump VHOOPMAITHUIO O OMOJIOTHYECKHX 00BEKTaX B PA3TMYHBIX UCTOYHHKAX (YICOHBIX
TCKCTAX, CIIPAaBOYHHKAX, HAYUHO-TIOMYJIAPHBIX U3JaHHUAX, KOMIIBIOTCPHBIX 63_33_X JaHHBIX,
pecypcax HTEpHET) U KpUTUYECKH €€ OLICHUBATD;

HCNO0JIb30BATH NPHOOPETEHHbIE 3HAHUSI M YMEHHSI B IPAKTHYECKOI 1eATeJTbHOCTH U
MOBCEAHEBHOM *KM3HU IS

. coOuoIeHus Mep MPO(UIAKTUKN OTPABICHHNA, BAPYCHBIX M IPYTUX 3a00JI€BaHUM, CTPECCOB,
BPEIIHBIX MPUBBIYEK (KypEeHHUE, AIKOTOJIN3M, HAPKOMaHHUs); TIPABUJI TOBEICHHS B IPUPOIHOM
cpene;

. OLICHKH 3TUYECKUX ACTIEKTOB HEKOTOPBIX MCCIICAOBAHNH B 001aCTH OMOTEXHOJIOTHU

(KIIOHUpPOBaHKE, HCKYCCTBEHHOE OIUIOJJOTBOPEHHUE).

I11. Conep:xanue mporpamMmmsl yueOHOT0 Kypca.

Bgenenue (2 )

buonorus xak Hayka. MecTo OMO0JIOTMH B CUCTEME HayK. 3HaueHUe OUOJIOTMH U1 HOHUMAaHHUS
Hay4yHOM KapTuHBI Mupa. CBs3b OMOJOTMYECKUX AUCLUILINH C JPYTUMU HayKaMH (XUMUEH,
¢bu3nKoii, MaTeMaTHKOM, reorpadueii, acTpoHoMue U 11p.). MecTo Kypca «O01mias 61onorus» B
CUCTEME €CTECTBEHHOHAYUHbIX JUCUMILIMH. Llenu u 3axaum Kypca.

I[EMOHCTpaHI/IH IMOPTPECTOB y‘leHbIX-6I/IOJ'IOl"OB, cxeMbl «CBsI3b OMOJIOTHH C APYIr'UMH HayKaMu».

OcHoBbl nuToJoruu (18 4)

Hpe,Z[MeT, 3aJa4y 1 MCTOAbI UCCIICAOBAaHHUA COBpeMeHHOﬁ OUTOJOIHH. 3HayeHue OHUTOJIOTHYCCKHX
I/ICCJICZIOBaHI/Iﬁ AJIA ApYyrux OHOJIOTHYSCKUX HAayK, MCIUIHMHBI, CCJILCKOI'O XO03siCTBA. I/ICTOpI/Iﬂ
OTKPBITHA U U3YUCHUSA KIICTKU. OCHOBHBIE ITOJIOKEHHS KJICTOYHOH TCOPUHU.

3HaueHue KIETOYHOM TeOpHH JUIsl pa3BUTHs Onosnoruu. Kierka kak elMHUIA pa3BUTHS, CTPYKTYpHas
1 (GYHKIIMOHAJIbHAS €IMHUIIA )KUBOTO.

XUMHUYECKUI COCTaB KIIETKU. Bosia u Ipyrue HeopraHnuecKue BEIIECTBA, UX POJIb B
KU3ZHEIEATEeIIbHOCTH KIeTKH. OpraHnyecKue BenlecTBa:

YTJIEBO/IBI, OCIKU, TUMUABI, HyKJIEHHOBBIE KUCIOTHI, AT®, ux cTpoeHue u poib B KIETKE.
@epMEHTBI, UX POJIb B PETYISLUH MPOLIECCOB KUZHEAECATEIBHOCTH.

CrpoeHnue npokapruotudeckoi kieTku. CTpoeHue 3ykapuoTudeckoi kieTku. OCHOBHbIE
KOMIOHEHTHI KiIeTKU. CtpoeHne MemOpaH. CTpoeHue u GyHKUIUH s/ipa. XUMUYECKHH COCTaB U
cTpoeHue xpomocoM. LluromniazMa 1 OCHOBHBIE OpraHoubl. IX pyHKIIUM B KIIETKE.

Oco0eHHOCTH CTPOEHUS KJIETOK OakTepuil, TpHOOB, )KUBOTHBIX U pacTeHU. Bupycol u
6akrepuodaru. Bupyc CIT1/1a.

OOMeH BelecTB U NMpeBpallleHus: JHeprun B kiieTke. Katanuruueckuit xapakrep peakuuii oOMeHa
BenlecTB. [Imactuueckuii u sHepreTuyeckuii oOMeH. OCHOBHBIE ATalNbl IHEPrETUYECKOT0 OOMEHa.
OTnuuuTenbHBIe 0COOEHHOCTH MPOIECCOB KIETOYHOTO AbIXaHus. CriocoObl MOTy4YeHUs
OpPraHUYECKUX BEUIECTB: aBTOTPOGBI U rerepoTpodsl. DOTOCHHTES, €ro (as3bl, KOCMUYECKask poJib B
o6uocdepe. XeMOCHHTE3 U €ro 3HaueHue B Ouocdepe.



buocuntes 6enkoB. [lonarue o rene. JIHK — ncrounnk renernaeckoit napopmanmu. ['eHeTHIECKOM
Koa. MatpuuHnslii npuHIMI 6uocunTte3a oenko. Odpazosanue n-PHK no matpune JIHK. Perymsmus
OnocuHTE3A.

ITonsATHE 0 romMeocTase, peryysLus NpoLeccoB IPEBPAILEHHsI BELIECTB U SHEPTUH B KIIETKE.
JleMoHCcTpanus: 1. MukporpenapaToB KJIE€TOK PACTEHUH U JKUBOTHBIX;

MOJIEJIN KJIETKH;

OTIBITOB, MJUTIOCTPUPYIOLIHX Tpolecc POTOCHHTE3A;

mozenert PHK u JIHK, paznudHbIx MOJEKY M BUPYCHBIX YAaCTHIL;
CXEMBbI MyTell MeTabou3Ma B KIIETKE;

o0 A W

MOACIH-aIlIlJIMKalInn «CuHre3 OeaKay.

JlaGopaTropHbie padoThI

1. CtpoeHne 3yKapuoTHYECKHX (PAaCTUTENLHOU, )KUBOTHOM, TPHOHOI) M TPOKAPHOTHYECKUX
(6akTepHaIbHBIX ) KJIETOK.

2. HaGmroienue mia3mMoin3a 1 IeTUIa3MoIn3a B KIETKax MUepMIca JTyKa.
3. Habmroienue 3a IBM>KEHUEM IIUTOILUIA3Mbl B PACTUTEIBHBIX KIIETKAX.
PasMHoOkeHHe M HHAMBUIYAJIbHOE Pa3BUTHE (OHTOIeHe3) OPranu3mMoB (54)

CaMOBOCHpOI/BBeIIeHI/Ie — BCGO6HIG€ CBOMCTBO XKHBOr0. MUTO3 KaKk OCHOBa OECIIOJIOr0 Pa3MHOKCHHA
H pOCTa MHOT'OKJICTOYHBIX OPraHU3MOB, €TI0 (1)2131)1 1 OMOJIOTHYECKOE 3HAUCHHE.

®opmbl pa3MHOKEHHUs1 OpraHu3MoB. becnionoe pazMHoXxeHue U ero Tunsl. [lonoBoe pa3MHOKEHHE.
Meiio3, ero 61onoruyeckoe 3HaueHHe.

Cnepmatorenes. OBorenes. OmionorBopenne. OcoOEHHOCTH OIUIOIOTBOPEHUS Y IIBETKOBBIX
pacteHuil. bruosornyeckoe 3Ha4YeHUE OII0JOTBOPEHHUS.

[ToHATHE MHAMBHUIYaTHHOTO pa3BUTHUS (OHTOTEHE3a) oprann3MoB. [lenenue, poct, nuddepenumars
KJIETOK, OpPraHOT€He3, Pa3MHOXKEHHUE, CTapEeHue, cMepTh ocobeid. OnTorenes pacreHuid. OHTOreHe3
KMBOTHBIX. B3anMoBnusHIe yacTeil pazBuBatolierocs 3apojapiia. BnusHue GakTopoB BHENIHEN
cpezbl Ha pa3BUTHE 3apoablia. PocT u pa3BuTue opranusma. Y poBHH MPUCIIOCOOIEHNS OpraHnu3Ma K
U3MEHsIomuMces ycnoBusiM. CtapeHue u cMepTh opranusma. Crennduka oHToreHe3a npu 6ecrnoioM
Pa3MHOXKECHHU.

JeMoHcTpanus TabiInl, WUTIOCTPUPYIOLIUX BU/IbI OECIIOJIOr0 U MOJIOBOTO Pa3MHOKEHMUSI,
SMOPHOHAIIEHOTO U MOCTIMOPHOHAIBHOTO Pa3BUTHUS BBICIIUX PACTEHUI, CXOACTBO 3apOIbIIIEH
MMO3BOHOYHBIX KMUBOTHBIX, CXEM MUTO3a U MEHO03a.

OcHoBbI reHeTHKH (9 1)

Hcropus pa3BUTHS reHETUKH. 3aKOHOMEPHOCTH HACJIEA0BaHUS IPU3HAKOB, BbISBIICHHbIE [ .
Menpaenem. ['ubpuaonorundaeckuii METoO1 M3y4eHUS HACIEICTBEHHOCTH. MOHOTHOPHIHOE
CKpelllMBaHKe. 3aKOH JOMUHUPOBaHUA. 3aKOH paciieruienus. [loiHoe n HenmoaHOe JOMUHHUPOBAHHUE.
3aKOH YUCTOTHI FaMET U €ro IIUTOJIOrH4eckoe 000CHOBaHNE. MHOKECTBEHHbIE aJUIEIH.
AHanu3upytoiee ckpeniuBanue. JJurubpuaHoe u moauruOpuaHOe CKpelMBaHue. 3aKOH
HE3aBHCUMOT0 KoMOMHHUpOoBaHus. DeHoTUl U reHotuIl. L{utonornyecke 0OCHOBBI T€HETUYECKIX
3aKOHOB HACJIEJIOBAHMUSI.



['enetnueckoe onpeneneHue nomia. ['eHeTHYECKasi CTPYKTypa MOJIOBBIX XpOMOCOM. ['oMmorameTHbIN 1
rereporaMeTHblil oJ1. HacnenoBanue npru3HaKoB, CLHEIUICHHBIX C TIOJIOM.

XpoMocoMHast TeOpHs HacIeICTBeHHOCTH. | pymmbl crieriennsi reHoB. CleIIEHHOE HACJIeI0BaHHE
npu3HakoB. 3akoH T. Moprana. [loiHOe U HEMOJIHOE ClieTUIEHUE TeHOB. ['eHeThueckue KapThl
XPOMOCOM.

['enotun kak enocTHas cuctemMa. XpoMOCOMHas (siIepHas) U UTOIUIa3MaTHYECKast
HaCJEACTBEHHOCTh. B3anmoielicTBre ajljieIbHBIX (IOMUHUPOBAHKE, HEMIOJIIHOE JOMUHUPOBAHUE,
KOJJOMUHHPOBAHUE U CBEPXJOMUHUPOBAHKE) U HEAIEIbHBIX (KOMIJIEMEHTAPHOCTD, SMHUCTA3 U
MOJINMEpHsI) TeHOB B OMpezesieHuu npu3Hakos. [Ineiorpomnusi.

OcHoBHbIE pOpMBI U3MEHUNBOCTH. ['eHOTUIIMYECKas N3MEHUYNBOCTh. MyTauuu. ['eHHsle,
XpOMOCOMHBIE U T€HOMHbIE MyTaluu. CoMaTuyecKkue U reHepatuBHble MyTauuu. [lonyneraibHble u
neranbHble MyTanuu. [IpyuuHbI 1 YacToTa MyTalMii, MyTareHHbIe (paKTOpbl. DBOIIOLMOHHAS POJIb
MyTalu.

KomOunatuBHas M3MEHYMBOCTL. BO3HUKHOBEHHE Pa3IINIHBIX KOM6HH8HI/II>1 T'CHOB U UX POJIb B
CO31aHNHU ITCHETHUYCCKOI'O pa3H006pa3Hﬂ B ITpe€aciiax Bu/jaa. 3BOJIIOIII/IOHHOC 3HA4YCHHC
KOMOMHATUBHOHM M3MEHYNBOCTH. 3aKOH T'OMOJIOTHYECKHX pAaA0B B HaCJICJICTBEHHON N3MEHUYMBOCTH.

denoTunMYecKasi, WM MOAU(DUKAMOHHAS, U3MEHYUBOCTH. POIb yCIIOBHIT BHELITHEW Cpeibl B
Pa3BUTHU U MPOSIBICHUU IPU3HAKOB U CBOWCTB. CTaTUCTUUECKHUE 3aKOHOMEPHOCTH
MOJUGUKAMOHHON U3MEHYMBOCTH. Y IpaBIeHUE JOMUHUPOBAHUEM.

JdeMoHcTpanus

[ mozenen-animKanui, WUTIOCTPUPYIOIINX 3aKOHBI HACIEICTBEHHOCTH, IIEPEKPECT XPOMOCOM;

[J pe3yapTaToB ONBITOB, TOKA3bIBAKOIINX BIHUSHUE YCIOBUHI Cpellbl HA U3MEHYMBOCTh OPTraHU3MOB;
) repOapHBIX MaTEPUAIOB, KOJUIEKIIHA, MyJISKel THOPUIHBIX, TOJUTIIIOUTHBIX PACTCHHH.

JlabopaTopHble padoThI:

Ne 4 3yuyeHne n3MEHUYMBOCTH y PACTEHUH U KUBOTHBIX, IOCTPOEHUE BApUALIMOHHOIO psijia U
KpUBOM.

No 5. U3yuenue peHOTUIIOB pacTEHUH.

IIpakTnyeckas padora
Pemenne reerTnueckux 3aaad.

I'eneTuka yenoBeka (6 1)

MeTob1 U3yUeHHsI HACIEeICTBEHHOCTH YelloBeKa. [ 'eHeTnieckoe pa3sHooOpa3ue 4emoBeKa.
I'eHeTHYEeCKUE TaHHBIC O MPOUCXOXK/ICHUH YeIOBEeKa U YeIIOBEYCCKIX pacax. Xapakrep
HACJICJIOBaHMS MPU3HAKOB Y YelioBeKa. [ eHeTHYeCKre OCHOBBI 3/I0POBbs. BiusHIE cpeibl Ha
TeHETUYECKOE 3/I0POBbE YeNoBeKa. | eHeTnueckue 6one3Hu. ['eHOTUIT U 37T0POBhE YEIOBEKA.
I'enodona nomymsituu. COOTHOIIEHHE OMOJIOTHYECKOTO U COIMATBHOTO HACIICIOBAHMS.
CormanbHble po0IeMbl TEHETUKH. DTUYECKUE MPOoOIeMbl TeHHON MHKeHepuH. | eHeTndeckuit
IMPOrHO3 U MCAUKO-TCHETUYCCKOC KOHCYJIbTUPOBAHUC, UX MMPAKTUYCCKOC 3HAYCHUC, 3aJa4u U
MEPCIICKTUBEI.



JleMOHCTpanusi XpOMOCOMHBIX aHOMaJIHi YenoBeka U uX (PeHOTUIMHYECKHUE TPOSBICHUS.

Jlaboparopnasi padora Ne 6 - CocraBieHue po10CIOBHOU

I1l. TemaTnueckoe nJiaHMpoBaHHe

No HaumenoBanwue Konmmue | 3aue [Ipaktu | JlaGopa
pa3esioB U TeM CTBO THBIE YECKHUE TOpHbBIE
I 4acoB pabo paboTel | paboTHI
I Ha ThbI
paszen
1 | Beenenue 2
2 |I'maa 1. OcHOBBI 17 2 JLp. Ne
LIUTOJIOT U 1,2
3 |I'masa 2. PasMHOXeHHE U 6 1
UHIUBUYaIbHOE
pa3BuUTHE (OHTOTEHE3)
OpPTaHU3MOB
4 | T'naa 3.0cHOBBI 7 ITp. Ne JLp. Ne
T€HETUKHU 1 1 45
5 |I'maBa 4.I'eneTnka 1
YyeJIoBeKa
6 |Pesepn 1
Hroro: 34 4 1 4







1V. KajennapHo-teMaTH4yecKoe MJIaHUPOBaHUe.

Ne | Jlara Tema ypoka Kou- TpeOoBaHMs K YPOBHIO OATOTOBKH Tun ypoka Dopmbl 3ananue
OF:] BO (3HaTB/yMeTh) KOHTPOJIA Ha JI0M
n/ |0 |KT 4aco
n | u B
aH |4e
y |CcK
u
1 Beeoenue 2 Knaccuueckast Ouonorus, N3ydenne HOBOM TEMBbI OpoHTaNBHBIN §1-4.
IBOJTIOIIMOHHAsST OHOIOTHSI, (PU3UKO — ompoc
Kpartkast ucTopus 1 XUMHUYECKas 61/10J10rvm[. YpoBHHU
PA3BHTHS GHOTOTHH OpraHu3ally )KUBOM MaTepHUU:
MeTObI HCC/ICI0BAHNS B MOJIEKYJISIPHBIH, KJI€TOYHBIH,
GuoorHH. YpoBHH Opl"aHI/ISUMeHHLII/I HOHYJ‘U{HI/IOHHO—
OPTAHH3AIAN KH3HH BUJIOBOM, IKOCHCTEMHBIH.
buocdepnsiii.
2 Meroas! HUTOJIOTUH. 1 Kinerounas Teopus. KomOuHupoBaHHbIH becena §5,
Knerounas teopus. OTBETUTH
Ha
BOIIPOCHI
Ha CTp.

25.




I'nasa 1.0cnoewt 17 MakT0371€MEHThI MUKPO3JIEMEHTHI N3yuenue HOBOI TeMbI §6,
uumonozuu YIBTPAMHKPOIIEMEHTHI Becena OTBETUTh
OCcoGCHHOCTH 1 Tanpodunsabie 1 THIPOHOOHBIE Ha
N HMIUECKOTO cocTaBa BelecTBa, OydepHas cucrema. BOIIPOCHI
TCTKIL Heoprannueckue noHBI, Ha
Bopna u ee pons B CTpaHuie
KU3HEICATECIbHOCTH 28.
KJIETKU. MUHEpaIbHbIE §7-8
BEILIECTBA U UX POJIb B
KJETKE.
Ctpoenue u GyHKINH 1 benku, npoTenHbl, MPOTEHIbI, IENTHI, N3ydenne HOBOI TEMBI ®poHT. ompoc. §11
OEJIKOB. MENTUAHAS CBSI3b, CTPYKTYPHI O€IKa,

JIeHaTypalus.

benku, npoTenHbl, MPOTEH b, IENTHI,

MEeNTUAHAS CBSI3b, CTPYKTYPHI O€IKa,

JICHATYPAIIHSL.
HyxneunoBbie kucnotel 1 | 1 HyxneunoBas kuciora, Hykineotus, | W3ydenue HOBoi TeMbl | TecTupoBaHHe §12
HX POJIb B JAHK, PHK, a3oTtucThie OCHOBaHMSI: 3aIIHCHU B
KU3HENEATENBHOCTU aJCHHH, TIyaHWH, LIHWTO3MH, THMHH, TETpagy.
KIIETKH. ypaumi.. Kommnemenrapaocts, TPHK,

pPHK, nPHK.
AT® u npyrue 1 ATO, AID, AM®, makpospruyeckas | M3yueHue HOBOM TeMbI §13
OpraHHMYCCKHE BEIIECTBA CBs3b.
3aueTHO-00001Iar0 I 1 TTonsarus TeMbl « XUMAYECKUHA COCTAB O0600611IEHNE U YPOK-KOHTPOIIb MOBT. §5 -
YPOK Ha TeMy KIIETKH. MOBTOPEHHE MaTepHana 13

«XuMuueckas
OpraHu3aLus KIETKW)




CrpoeHue KIeTku [uTora3maruveckas MmeMOpaHa, KomOunupoBaHHbIiH §14
Krnerounast memOpana. SHJIOLMTO3, K30IIUTO3, SAPO, ®poHT. ompoc. §15
Anpo. XPOMATHH, SJIPBIILIKH, KApUOILJIa3Ma,
CrpoeHue KIeTKH. KapuOTHIl, XPOMOCOMBI, TOMOJIOTUYHbBIE Pa6ora ¢ IM
Iuronna3ma. Kinerounsrit XPOMOCOMBI, TaIJIOUHBIN U
1eHTp PubGocomsr. JTUTUTONTHBIN HA00Op XpOMOCOM.

[Muromnnasma, ruaoniasma,

LUTOCKEJIET, KIIETOYHBIN UEHTP,

LUEHTPUOJIU, PUOOCOMBI.
CrtpoeHue KIeTKH. OIIC: rmankas, mepoxosaras, KomOunupoBansbrit @pOHT. ompoc. §16
DHJI01Ia3MaTHYeCcKast KOMIUIEKC [ 0JIb KU, TU30COMBI,
CETb. KJIETOYHBIEC BKJIFOUEHUSI.
Kommnexc [onmbmxu.
JIuzocomsl. Knetounsie
BKJIFOUYEHUSI.
CrtpoeHue KIeTKH. MUuUTOXOHIpUH, TIACTUIBI, TUIAKOUIEI, | KoMOMHHUpOBaHHBII Pa6ota c IM §17
MutoxoHIpun. TpaHbl, CTPOMa, OPTaHOUIBI IBUKECHUSI.
IImacTuael.
OpraHouipl IBH>KEHHUS.
CxoacTBO W pasziuyuue B Me3zocoma, a3po0bl, aHadpOOBI, CIIOPHI, ®poHT. onpoc. §18,
CTPOECHHUHU MJIa3MUJIBL. KoMOuHMpoBaHHBIN OTBETUTH
MPOKAPUOTHUECKHUX u Camnpotpodsl, mapa3uthl, CHMOMOHTHI, WuauBua. pabota | Ha
YKapUOTUUECKHUX KIIETOK. TUQBL. BOIPOCHI
CX0JCTBO U pa3inyue B Y 3aJ]aHusl
CTPOEHHH KIIETOK cTp.75.
pacTeHui, )KUBOTHBIX U § 19

rpuboB.




Hexnerounsie ¢popmbl Karmcun, 6akrepuodar. KomOunupoBaHHbIi YCTHBIN WHA. §20,
KU3HU. BUpycel u ompoc HOBT §
Oakteprodary. 17 -19
3a4yeTHO-0000IarOIIN A Kierka — cTpykTypHas equHuIa O06001IeHuE U Kontposns 3YH -
«Kunerka — cTtpykTypHas AKHUBOTO MOBTOPEHHUE TEMBbI
€IMHULIA KHUBOTO»
OOmeH BemecTB u CyIHOCTh 3HEPreTHYECKOro 0OMEHa. KomOunupoBaHHbIiH ®poHT.onpoc §21,
JSHEPTUU B KIIETKE. I'omeocras, mnactuueckuii 0OMeH, OTBETUTH
DOHepreTudeckuii OOMeH B SHEPreTUIeCKuil 0OMEH, METab0IH3M, Ha
KIICTKE. (dbepMeHT. BOIIPOCHI
dochopunupoBanue, Ha
MOATOTOBUTENbHBIN JTall, CTpaHuIle
OCCKUCIOPOAHBIN ATall, KJICTOUHOE 83.
IBIXaHUE. §22,
3aIMucy B
TeTpaju.
doTtocuHTe3, €ro (askl, dotocuHTe3, €ro Gaszbl, KOCMUYECKAS KomOuHupoBaHHbI#I @poHT.onpoc I1.23-25
KOCMHYECKas pojib B poJib B Ouochepe. XeMOCHHTES U €r0
o6uocgepe. XeMOCUHTE3 U 3HaueHue B Ouocdepe.
€ro 3HaueHue B Ouocdepe.
buocunres 6enkon. JIHK — ['eneTnueckuii koA, KOJAOH, AHTUKOJIOH, | MI3yueHne HOBOM TEMBI YcTHBIN HHA. 8§26

HCTOYHHUK T'€HETUUECKOM
uH(popMalun
I'eneTnueckuii Kox.
Tpanckpunuus.

TPaHCKPUIILHSL, IPOMOTOD,
TEPMUHATOP, TPAHCIIALMS, CTOI —
KOJIOH, IIOJIUCOMA.

o11poc




Peryssnus Tpanckpunuuu
Y TPAHCIIALMU B KIIETKE U
OpraHusMe.

OnepoH, CTPpYKTYpHBIE T'E€HBI,
oIepaTop, pernpeccop.

N3yueHue HOBOW TEMBI

TectupoBanue

moBT § 21
- 27

3aueTHO-0000maroIit
ypokK 1o TeMe «OCHOBBI
[IUTOJIOTU I

O0600611IeHE U
HOBTOpeHI/Ie TCMBbI

YPOK-KOHTPOIIb

I'naea 2 Pazmnooscenue u

OpoHTaTB.OIIPOC

UHOUBUOYATIbHOE §28-29
pazeumue op2aHu3mMos
JKW3HEHHBIN UK KIETKH. Muro3. ®@a3sl MuTO3a.bronornueckoe N3yuenue HOBOM TeMBI
Mwuro3 3HA4YCHUE MUTO34.
.Meiio3s, ero Metiio3, KOHBIOTALINSI, KPOCCUHTOBED. N3yuenune HOBOI TeMbI becena §30,
OMOJIOTMYECKOE 3HAUCHHE. OTnuyne mMeiio3a OT MUTO3A. TectupoBanue BOIPOCHI
buonornueckoe 3HaueHUE MeENH03a.
DopMBI pa3MHOKEHUS becrnionoe pazmHoxenue, BereratuBHoe | KomOMHMpOBaHHBIN @poHT. onpoc. §31,
OpraHU3MOB. Pa3MHOKEHHE. OTBETUTH
DopMbl pa3MHOKEHUS I'amets1, repMadpoIUTHI, KOHBIOTAIIHS, Pa6ota ¢ IM Ha
OpPraHU3MOB: TIOJIOBOE KOITYJISIUS, SIMYHUKH, CEMEHHHKHU. BOIIPOCHI
pa3MHOKEHUE. Ha
CTpaHHIIE
118.
§32.
PasBuTHE 10O0BBIX KIETOK l'ameTorenes, oorenes, cnepmaroreres, | KoMOWHMpOBaHHBII YcTHBIN HHA. §33-34,
Omo10TBOpPEHHE. HalpaBUTEIbHBIE TEIbIIA. onpoc OTBETHUTH
Ormo10TBOpEHME, 3UTOTA, TBOMHOE Bbuonornueckuit Ha
OTUIOZI0OTBOPEHNE, MUKPOCTIOPHI, JIUKTAHT BOITPOCHI
MBUTHIIEBOE 3€PHO, METACIIOPHI, Ha




3apOIbILIEBBIA MEIIOK.

CTpaHuLe
158

2 OHTOrexes —. OHTOreHes, TUIbI OHTOT€HE3a, KomOnHMpOoBaHHBII Yerubiii ung. onpoc | §35.
4 DOMOpHOHATBHBIN TIEPUO]I. MeTtamopd o3, TIaIeHTa. . TBopueckue §36,
[TocTamOprOHaTBHBII Mopymna, O61acTyna, paboThI OTBETHUTh
MEepPUObI OnacTolienb,racTpyia, Helipya, Ha
9KTO/IEpMa, SHTOJIEpMa, ME30epMa, BOITIPOCHI
SMOpHUOHANIbHAS UHTYKIIHS. Ha
KOBeHMIBHBIHA, TyOepTaTHBIN TEPHO/IBI, CTpaHHULIC
CTapeHHe, MPsSMOE U HEMPSIMOE 135.
pa3BUTHE. §37,
MOBTOPUT
b §28-36.
2 3aueTHO-0000maOINI Ha O60061menHue u YPOK-KOHTPOIIb
) TeMy «Pa3MHOXEHHE U MMOBTOPEHHE 110 TEME

HHIUBHUIYAJIbHOC PA3BUTUC
OpTraHu3MoOB»




T'nasa 3 Ocnoewnt ['uOpu0IOrMIecKuii METO I, YUCTHIC N3yuenre HOBOM TEMBI Becena §38-39,
2eHemuKu JIMHUH. AJIETIbHBIE TeHbI, YcTHBIN uHA. 3aIlMCH B
TOMO3HUTOTHI, T€TEPO3UTOTHI, ompoc TeTpaau.
Ucropust pa3BuTHs JIOMHUHAHTHBIC U PEIIECCUBHBIC TCHBI,
TCHETHKH. MPaBUJIO €TMHOOOpA3Hs, MPABHUIIO
['ubpugonorudeckuit pacHieIuIeH s, 3aKOH YUCTOTHI TaMeT.
MeTO1 3aKOHOMEPHOCTH AJneabHBIC T€HBI, TOMO3UTOTEHI,
HaCJICIOBAHUS. TETEPO3UTOTHI, TOMUHAHTHBIC U
MonorubpuaHoe pelecCUBHBIC TeHBI, TPABUIIO
CKpCIIMBaHHE. eaMHO00pa3us, MIPaBUIIO
pacHIeIUIeHH S, 3aKOH YUCTOTHI TaMeET.
MHOXECTBEHHBIE AJLJIEIH. MHOXECTBEHHBIN aJUIECIU3M, N3yuenue HOBOM TeMBI @pOHTAIBHBIN §40,
AHanngupy}omee, KOAOMUHHPOBAHUC, HCIIOJTHOC OIIpOC 3aIIUCH B
JTUTHOPUTHOE U JlomMuHHpOBaHHE TETpajIn.
TOTUTHOPUIHOE CBEPXJIOMUH UpOBaHUE, GEHOTHII, 41,
KpEIVBaHHUE. TCHOTHII, aHAJTH3NPYIOMCC pelunTh
CKpellMBaHue, TeHOPOH T BUA. 3a/1auy.

Pemetka Ilennera, 3akoH
HE3aBHCHUMOI'0 HaclIeJOBaHU
MPU3HAKOB.




XpoMOCOMHas TeOpust

XpOMOCOMHasi TEOpHs

VYcTHBIN UHA. Onpoc

§42.

HACJIEJICTBEHHOCTH. HACJIEICTBEHHOCTH, 3aKOH MopraHa, N3ydeHue HOBOW TEMBbI §43.
B3aumoneiicterue KPOCCUHTOBEP, TCHETUYECKHUE KAPTHI. TectupoBanue
HEAJJIEJIbHBIX TE€HOB. JlonoHUTEIbHOE B3aUMO/JICHCTBUE,
SIHCTAa3, MOJIUMEPHOE JECHCTBUE T'eHA,
IJIEUOTPOITHOCTb.
IMuToruiazmaTruueckas IMuTorazmaTuueckas YCTHBIA HWH]IL. §44,
HACJICACTBEHHOCTb. HAaCJIEACTBEHHOCTD. N3yuenre HOBOM TEMBI | OPOC OTBETHUTH
[Ipu3Haky cuernjIeHHBIE C TTOJIOM, Ha
ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI, BOIPOCHI
TOMOTAMETHBIH I10J1, FE€TEPOraMeTHbBIN Ha
oI CTpaHHIIE
158.
I'enetnueckoe TepMHUHBI TEMBI. N3yuenue HOBOM TeMbl | DpOHTANIBHBIN §45,
onpeieJIeHue noJa. omnpoc [TosT.
Pemenne renernyeckux §39-§45.
3a/1au.
N3mMeHunBOCTbD. N3mMeHunBOCTH, HOpMa pPEaAKIH, N3yuenue HoBoii Tembl | becena §46,
MoAn(UKAITMOHHAS U3MEHUYNBOCTb, OTBETHUTH
HacIeACTBEHHAs: N3MEHYUBOCTD, Ha
KOMOWHATHBHAs! U3MEHYHBOCTb, BOIIPOCHI
MyTallMOHHAsi U3MEHUYHUBOCTb. Ha
CTpaHHIIE

166.




3 Buael myranuid. I'eHHbIE, XPOMOCOMHBIE 1 TECHOMHBIE §47,
2 [TpuuuHBI 1 YacToTa MyTalWH, yTpara, 1eaeuus, O6o0meHue u Becena 3aIiCH B
MYyTaLHi. AYyIUIMKalysA, HHBEPCHUA, TDAHCIIOKALUA, | IOBTOPEHUE TEMBI TEeTpagu.
[ToBTOpEHME U3yUEHHON MOJIMTUION S, VYpoxk-cemunap §48.
TeMbl «OCHOBBI T€HETUKH. MyTareHHble (aKTOpbl, COMaTHICCKHE noBT. § 38
Y TeHEPATUBHBIC MYTaIlUH, JICTAIbHbBIC, - 48.
MoTyJIeTaJIbHbIC, HEHTPAIbHBIC U
TOJIE3HBIC MYyTallUH.
3 I'nasa 4 I'enemuxa ['eneanornueckuii, OMyasIUOHHBIMH, becena §49
3 uenoeexka OJIM3HEIOBBIH, IIUTOICHETUYCCKUI, KomOnHMpOBaHHBII
MeTo/b1 3ydeHus OHMOXMMUYECKUN METOIbI. Htorosoe
TCHETHKH YeJIOBEKa. TECTHPOBAHHE
3 Pe3eps
4
V.IlepeyeHb yueOHO-MeTOANYECKOT0 00ecneyeHmsl.
YyeOHUKH YyebHO-MeTOANYECKHE TTOCOOUS Menuapecypcol

st yunrens:

1. B.B.[laceyHuk .

buonorusa. O6mas ouonorus. 10-11 xi.:
TEeMaTUYeCKOe M MOYpOUHOE ITaBHUpoBaHue\ B.
[Taceunux, I'.T". [lIBernoB. — M.: Ipoda, 2015.-

2018r.

1. T.A.KoznoBa TemaTudeckoe U MOypouHOE
IUTAaHUPOBAHKE MO OMOJIOTUU K YUEOHUKY

A.A.Kamenckoro, E.A. Kpukcynosa, B.B.

[Maceunuka «O6mas 6monorus.10-11 xkmaccey/

T.A.Ko3noBa.-M.: 3garenbcTBO «IK3aMEH,
2006-286, (2) c.- (Cepust «YaebHO-

http://bio.1september.ru - razera
«buonorus» - npuinoxenue k «l
CeHTsA0psi» WWW.bi0o.nature.ru - Hay4Hbie
HOBOCTH Omosiornu. Www.edios.ru - Diimoc
- HCHTPp AUCTAHIIMOHHOT'O 06p3.30BaHI/I}I.
www.km.ru/education - YueGnbie




Jast yueHuka

A.A. Kamenckuii, E.A KpukcyHos,

B.B.ITaceynuk Bbuonorus. Oowas buonorus.

VY4aebHuK 1 00111600pa30BaTENbHBIX
yupexaenue 10-11 kimaccor M.-/Ipoda2015-
2018r..

METOANYECKUN KOMILJIEKT))

2. Myxamemxkanos W.P. TecTsl, 3a4eThI,
Osuionpockl 1o o6mier ouonoruu 10-11
KJIacChl.- M.:

«Baxko». 2006

3. W.H. IlonomapeBa Dxomorust M.:
u3aarenbckuil neHTp «Benrana — ['pady,
2006

4. bykosckuii E.M. Dkonornueckue
oJIMMIIMaAb! A1 yyamuxcs 9-11 knaccos:

Metoanueckoe nocooue — M.:APKTH, 2006

6.buonorus. 5-11 knaccel: pa3BepHyTOE
teMarnyeckoe ianuposanue. Y MK «JIunns
XKU3HUY 1o peaakuuen B.B. ITaceunuka/ aBT.-
coct. M.B. Onanosuul u ap.l — Boarorpan,
VYuurens, 2011.

MaTepHualbl U ClIoBapu Ha cante «Kupui
u Medoauii» http://ru.wikipedia.org
http://www.megabook.ru
http://www.virtulab.net/

I"azera «buosiorus» u caut Iy yuyuTens
«S1 uay Ha ypok OMOJIOTHI
http://bio.1september.ru

CPEJICTBA OBYUEHUA:

OOBbeKTHl HAaTYpaJIbHbIE

repbapuii «PactutenbHble cOO0IIECTBAY,
repbapuii «OCHOBHBIE OT/IE€IbI PACTEHUI»,
repOapuii kK Kypcy OCHOB 00111ell OMoJIorHH,

HabOp MHUKPOIPEnapaToB Mo 001Iel OHOoJI0THH,

Ta6nnua «Pa3Burue PaCTUTCIIBHOTO U )KUBOTHOT'O MHPaA»,

tabnuna «CoBpeMeHHas CCTeMa OPraHUYeCKOTo MUpay,

O6opynoBanue 1a00paTOpHOE
[TpuGopst

Jlyna

Muxkpockorn y4yeOHbIi

KomnbTioTep,MyIbTHIIPOEKTOP, SKpaH(HABECHOI)



http://ru.wikipedia.org/
http://ru.wikipedia.org/
http://www.megabook.ru/
http://www.megabook.ru/
http://www.virtulab.net/
http://www.virtulab.net/




KPUTEPUU u HOPMbI OLIEHUBAHMUA

Ouenueauue YCmHO20 omeema yuauiuxcs

Otmerka "'5" craBuTCA B Cilyyae:

1. 3nanus, NOHUMAaHUs, TITYOUHBI YCBOSHHS 00y4JaloOIIMMCsl BCETo 00bEMa MPOrpaMMHOTO MaTepuana.

2. YMeHus BBIICTATH ITIaBHBIC TIOJIOKEHUS B U3YYCHHOM MaTepuae, Ha OCHOBaHMH ()aKTOB U IPUMEPOB 00001IaTh, A€TIaTh BHIBOHI,
yCTaHaBJIMBATh MEKIPEAMETHbIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKHU PUMEHSET IOJIyYE€HHbIC 3HAHUS B HE3HAKOMOM CUTYallUH.

3. OtcyTcTBUE OMIMOOK U HETOUCTOB IPU BOCIIPOU3BEACHNUN U3YYEHHOI0 MaTepualla, IpH YCTHBIX OTBETAX YCTPAaHEHUE OTACIbHBIX
HETOYHOCTEH C IMOMOIIBIO JIOMOTHUTEIBHBIX BOIIPOCOB YUUTEIISA, COOMIOACHUE KYIbTYPHl YCTHON pEUH.

Ormerka "4":

1. 3HaHue Bcero U3y4eHHOro MPOrpaMMHOI0 MaTepuaa.

2. YMeHU BBIICIATH TJIABHBIC ITOJIOKCHHS B H3yYCHHOM MaTepuasie, Ha OCHOBaHUH ()aKTOB M MPUMEPOB 000011aTh, 1EIaTh BEIBOIBI,
YCTaHABIIMBATh BHYTPUIIPEIMETHBIC CBS3H, IPUMCHSITH ITOJTYICHHBIC 3HAHUS HA MPAKTHKE.

3. He3HnauutenbHble (HErpyObIe) OMMOKN M HEOUETHI IIPU BOCIIPOU3BEACHUN H3yYCHHOTO MaTepualia, COOI0ICHUE OCHOBHBIX IPaBHUII
KYJIbTYPbl YCTHOM peyH.

Otmetka "3" (ypoBeHb NpeICTaBIECHU, COUETAIOMUXCS C TIEMEHTAMU HaYYHbIX OHATHH):

1. 3nanwue u YCBOCHHC MATCPpHaAJIa HA YPOBHC MUHUMAJIbHBIX Tpe6OBaHHI>'I IMporpaMmel, 3aTpyAHCHHUEC IIPU CaMOCTOSATCIIBHOM BOCIIPOU3BEACHUN,
HCO6XO)II/IMOCTI> HE3HAYNTEIbHOM ITOMOIITH npernoagaBaTciis.

2. YMeHnue paboTaTh Ha YpOBHE BOCIIPOU3BENICHHS, 3aTPYIHEHHS ITPH OTBETAaX HAa BUJIOM3MEHEHHBIC BOTIPOCHI.

3. Hanmuue rpy6oit ommOKu, HECKOJIBKUX HEIpyOBIX MPH BOCHPOU3BEIEHUHN U3YYEHHOTO MaTepHalia, He3HAUUTEIbHOE HECOOII0IeHHe
OCHOBHBIX IIPAaBUJI KYJIBTYpbl YCTHON pEyH.

Otrmerka "2":

1. 3HaHue u ycBoeHHEe MaTepuasa Ha YpOBHE HH)KE MUHUMAJBHBIX TPeOOBaHUI MporpamMmbl, OTAENIbHbIE TPEICTaBIEHUS 00 U3YUEHHOM
MaTepuane.



2. OtcyTcTBUE YMEHMH paboTaTh Ha YPOBHE BOCIPOU3BEACHNUS, 3aTPYAHEHNUS IIPU OTBETaX HA CTAHJAPTHBIE BOIIPOCHI.

3. Hanmmune HeCKONMBKUX TPYOBIX OIIMOOK, OOJIBIIOT0 YUCia HErPpyObIX IPU BOCIPOU3BEACHNN H3YYEHHOTO MaTepualia, 3SHAaYuTeIbHOE
HECOOII0/ICHNE OCHOBHBIX IIPABUII KYJIBTYpPhl YCTHOU PEUH.

4. Ormetka «1» OTBeTa HeT.

Ouenka 8vinoNHEeHUA NPAKMuUYecKux (1adopamopusix) padom.

OtmeTtka «5" cTaBUTCS, €CJIM YUYCHHUK:
1) mpaBUIILHO OMPEEIHII LIETb OTbITA;

2) BBIMOJIHUIT pabOTy B TIOJIHOM 00beME ¢ COOTIOICHIEM HEOOXO0AMMOM MMOCIIeI0BATEIbHOCTH MPOBEICHHSI OMBITOB U M3MEPEHHIA;

3) caMOCTOSITEIBHO U PAIlMOHATIBHO BBIOPA M IMOJTOTOBHJI [UIS OIBITA HEOOXOMMOE 000PYIOBAHHUE, BCE OIBITHI IIPOBEN B YCIOBHSIX U
peXHUMax, 00eCcIeuynBaIOIIUX MTOJIyYeHHE PE3YIbTATOB U BHIBOJOB C HAUOOJIbIIEH TOUHOCTHIO;

4) Hay4YHO rPaMOTHO, JIOTHYHO OIKcal HaOIFOAeHUS U CHOPMYITHPOBAJ BHIBOJIBI U3 OMbBITA. B mpecTaBieHHOM 0TYeTe MPABUIIBHO M aKKYPaTHO
BBITIOJTHWJI BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, TPa(UKH, BEIYUCICHUS ¥ CJIEIal BBIBOIBL;

5) nposBIISET OpraHU3alnOHHO-TPYAOBBIC YMEHUS (ITOICPKMUBACT YHCTOTY PabOYEro MeCcTa U MOPsI0K Ha CTOJIC, SKOHOMHO MCIOJIb3YeT
pacxoAHbIe MaTepUalibl). 7) IKCIEPUMEHT OCYIIECTBIISET MO TUIaHy ¢ YU€TOM TeXHUKU O€30MacHOCTH U IPABHII pa0OTHI C MaTepUaIaMu U
000pyI0BaHUEM.

Otmerka "4" cTaBUTCS, €CIM YUEHHUK BBIOJHII TpeOoBaHMs K orieHke "5", Ho:

1. onbIT NPOBOAMI B YCIIOBHSIX, HE 00ECTIEUMBAIOIIUX JOCTATOYHOW TOYHOCTH NU3MEPEHUH;

2. wui OBUTO JIOMYIICHO J1Ba-TPU HEJIOUETa;

3. wm He OoJiee OTHON HeTrpyOOii OIMOKH U OJTHOTO HEJ0UYeTa,

4. Wy HKCTIIEPUMEHT MPOBEJICH HE MOJIHOCTBIO; 5. WM B OMUCAHUU HAOIIOIEHUH U3 ONbITA JOMYCTHII HETOYHOCTH, BBIBOJIBI C/ETIal HETIOJIHBIE.

Ormerka "3" craBuTCS, €CIIN yUEHUK:
1. MIPaBWJIBHO OIPENIEIII LIEJb OIbITa; PA0OTY BBIMOIHSET IPABUIIBHO HE MEHEE YeM HaIOJOBHHY, OJHAKO 00bEM BBIIOJHEHHON YacTH
TaKOB, YTO MO3BOJISIET MOIYYUTh IPABUIIbHBIE PE3YIbTATHI U BHIBOJBI IO OCHOBHBIM, IPUHIIMITHAILHO BaXKHBIM 3a/1a4aM padoThI;



2. WU TI0100p 000pyI0OBaHUsI, 00BEKTOB, MATEPHAIIOB, a TAKXKE PAOOTHI 110 HAYAITy OIBITA ITPOBEII C TOMOIIBIO YUUTENS; UK B X0/
MIPOBEJ/ICHUS OIBITA M U3MEPEHUH OBLTH JIOMYIIEHB! OITMOKH B ONMCAHUU HAOIIOIeHUH, POPMYITUPOBAaHHH BBIBOJIOB;

3. OTIBIT MPOBOJIMIICS B HEPAIIMOHATBHBIX YCIIOBHUSX, YTO MIPHUBEIIO K TIOTYYCHHUIO PE3YIHTATOB C OOJIBIIEH MOTPEITHOCTHIO; UM B OTYETE
OBLTH JIOMYIICHBI B OOIIIEH CI0XKHOCTU He OoJiee ABYX OMMOOK (B 3aMUCSAX SUHUI], U3MEPEHUSX, B BEIYUCICHUX, TpaduKax, TabIuIax, cxemax,
U T.J1.) HE IPUHIIUIIHAIBHOTO ISl TAaHHON paboThI XapaKkTepa, HO TOBJHSBIINX HA PE3YJIbTAT BHIITOJIHEHIS,

4, JOTTyCKaeT rpy0yro OMmMOKY B XO/€ dKCIepruMeHTa (B 00BsICHEHUH, B 0()OPMIICHUH paOdOTHI, B COOJIIOICHUH MTPABUIT TEXHUKHU
0e30MmacHOCTH MPH paboTe ¢ MaTepraiaMy U 000PYI0BaHUEM ), KOTOPasi HCIIPABIISETCS 110 TPSOOBAHUIO YUHUTETIS.

OtMmerka "2'" craBuUTCS, €CIIN YUEHUK:

1. He onpenenu caMOCTOATENBHO 1IE€JIb OIBITA; BHIIOIHUI paboTy HE NOJHOCTHIO, HE MOATOTOBIII HYKHOE 000pyi0BaHHE U 00beM
BBINOJIHEHHON 4acTH paboThl HE MO3BOJISET C/IeNaTh NPAaBUIIbHBIX BHIBOJIOB,;

2. VUIM OTIBITHI, U3MEPEHUS, BEIYMCIICHUS, HAOIIOICHNUS TIPOU3BOIMIINCH HETIPABUIIBHO;

w

. WIIK B X0J1¢ pabOTHI M B OTYETE OOHAPYKUINCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIE B TPEOOBaHUIX K OmeHkKe "3";
4. nomyckaet nBe (u 6onee) rpyObie OMUOKH B X0J1€ IKCIIEPUMEHTA, B O0BSICHEHUH, B 0pOpMIIEHHUHU pabOThI, B COOIIOICHIH MPaBUII TEXHUKU
0e30MmacHOCTH P paboTe C BELIECTBAMU M 000PYI0BaHHEM, KOTOPHIE HE MOKET HUCIPABUTH AaKe MO TPEOOBAHHUIO YUUTEIIS.



