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ITosicHUTENbHAA 3aNIHCKA

[TonsiTne GyHKINOHATIHHON I'PAMOTHOCTH CPAaBHUTEIHHO MOJIOJIO: TOSBUIIOCH B KOHIIE 60-
X roj1oB npouuioro Beka B JokyMeHtax FOHECKO u no3aHee BOLIIO B 00MX0/ UCCIEA0BATEIEH.
[IpumepHo no cepeaunsl 70-X rofo0B KOHLENLUS U CTPATErusl UCCIEOBaHMsI CBA3BIBATIACH C MPO-
(eccnoHaIbHOM EesITeIbHOCTBIO JIIOJICH: KOMIIEHCAIIMel HEOCTAOINX 3HAHUNA U YMEHHUN B 3TOM
chepe.

B nanpHeiimem 3ToT noaxo ObUT IPU3HAH OAHOCTOPOHHUM.

@OyHKIMOHANbHASA TPAMOTHOCTb CTaJla pACCMATPUBATHCS B 00JIee IIMPOKOM CMBICIIE: BKIKOYATh
KOMITbIOTEPHYIO TPAMOTHOCTb, OJUTUYECKYIO, SKOHOMUYECKYIO T'PAMOTHOCTb U T.JI.

B takom koHTekcTe (yHKLUMOHAJIbHAS IPAMOTHOCTH BBICTYMAET KAaK CIIOCOO COLMAIbHON
OpHUEHTAILMH JIMYHOCTH, MHTETPUPYIOLLEH CBsI3b 00pa3oBaHusl (B IEPBYIO OUepeab OOLIEro) ¢ MHO-
TOIUIAHOBOM Y€JIOBEYECKON NEATEIbHOCTBIO.

MOHHUTOPHHTOBBIM HCCIIEJOBAHUEM KadecTBa 00IIero oOpa3oBaHusl, MPU3BAaHHBIM OTBE-
TUTh Ha Bompoc: «OOnamaroT nu ydamuecs 15-1eTHero Bo3pacTa, MOJYyYMBLIME 00sA3aTEIbHOE
oOuiee 0OpazoBaHue, 3HAHUSAMHU U YMEHUSIMH, HEOOXOIMMBIMU UM JJI IOJHOLIEHHOTO (YHKIIHO-
HUPOBAHHSA B COBPEMEHHOM OOILECTBE, T.€. UIS PEIICHHUS MIMPOKOTO IUara30Ha 3a/1a4 B pazind-
HBIX c(epax YelOBEUECKOW AEATENbHOCTH, OOIICHUS M COIMAIbHBIX OTHOLICHUN?», - SBISIETCS
PISA (Programme forinternational Student Assessment). U ¢yHkinoHaIbHAsE TPAMOTHOCTh I10-
Humaetcst PISAkak 3HaHus U yMeHUS, HEOOXOIUMBIE JIJIs1 TOJHOLIEHHOTO (DYHKIIMOHUPOBAHUS Ue-
JIOBEKa B COBpeMeHHOM ob1iecTBe. PISAB cBOMX MOHUTOpPUHIaX OILIEHUBAET U €CTECTBEHHOHAYY-
HYIO TPaMOTHOCTb.

[Tpobnema pa3zButus QyHKIMOHAIBHOW TPaMOTHOCTH oOydarouuxcs B Poccum aktyanu-
3upoBanack B 2018 rogy Onaronaps Yka3y Ilpesunentra P® ot 7 mas 2018 r. Ne 204 «O nHauuo-
HaJIBHBIX LEJAX M CTPATETMYECKUX 3ajadax pas3Butus Poccmiickonl ®Penepanuu Ha nepuop A0
2024 ronpa». CornacHo Yka3y, «B 2024 rogy HeoOxoaumo <...> 00ecneduTh IN100aabHyI0 KOHKY-
PEHTOCTIOCOOHOCTh POCCUUCKOT0 00pa3oBaHus, BxoxaeHue Poccuiickoit @eneparnuu B yucio 10
BEJIYIIUX CTPaH MHUPA MO Ka4eCTBY OOIIEro 00pa3oBaHUs.

[Tockonbky (yHKIIMOHANbHAS I'PAMOTHOCTh MOHMMAETCS KaK COBOKYIHOCTb 3HAaHUN M
YMEHMH, 00ecreunBaroIX MMOJHOLEHHOE (DYHKIIMOHUPOBAHUE YEIOBEKAa B COBPEMEHHOM 00Iiie-
CTBE, €€ Pa3BUTHE Y MIKOJIHHUKOB HEOOXOAMMO HE TOJIBKO IS MOBBILICHUS PE3yIbTaTOB MOHUTO-
punra PISA, kak ¢axra nokasarenbcTa BoinoiaHeHus [IpaButensctBoM PO nocTaBieHHBIX mepen
HuM [Ipe3ueHToM 3a1a4, HO U 7S pa3BUTHS POCCUIICKOTO OOIIECTBA B LIEJIOM.

Huzkuii ypoBeHb (QYHKIMOHATBHOM IPaMOTHOCTH IO/IPACTAIOIIETO MOKOJICHUS 3aTpy/IH -

€T UX aJaNTalHIo U COLUUAIN3ALUIO B COLIMYME.
CoBpeMeHHOMY POCCHUIICKOMY OOIIECTBY HY>KHBI 3()()eKTUBHBIE I'paxJaHe, CIIOCOOHbIE MaKCH-
MaJIbHO pean30BaTh CBOM MOTEHIUAIbHBIE BO3MOKHOCTH B TPYA0BOH U NpodecCHOHaIbHON Jies-
TEIbHOCTH, U TEM CAMbIM IIPUHECTH IOJIb3Y OOIIECTBY, CIIOCOOCTBOBATh PA3BUTHIO CTPAHBI. DTUM
00BSACHSIETCS aKTYalIbHOCTh MPOOJIEeMbl pa3BUTUSI QYHKIIMOHATLHOW IPaMOTHOCTH Y IIKOJIbHUKOB
Ha ypOBHE 00IIIeCTBA.

Pe3ynbTaThl JJOHTUTIONHBIX MCCIIEIOBAaHUM, MPOBEAeHHBIX Ha BbIOOpKax 2000 u 2003 rr.
CTpaHaMH-y4aCTHUIIAMH MOHHTOPUHTOB PISAmoka3zanu, 4To pe3yabTarhl OIEHKH (YHKIIMOHAIb-
HOW TPaAaMOTHOCTH 15-JIETHHX YYalMXcCs SIBJISIOTCS HAJASKHBIM MHAMKATOPOM JAajibHeliiei oOpa-
30BaTeIbHON TPACKTOPUHM MOJIOBIX JOJEH U ux Orarococtostus. JIF000# MKOIBLHUK X0UeT OBITh
COLMAJIBHO YCHEUIHBIM, €r0 POJUTENN TaKXKe HAJCIOTCS Ha BHICOKUN YPOBEHb OJ1arornoy4usi CBO-
ero pebeHKa BO B3pOCiIOi ku3HU. [109TOMY aKkTyalbHOCT Pa3BUTHS (PYHKIIMOHATBHON I'PAaMOTHO-



CTH 00OCHOBaHA €I M TE€M, YTO CYOBEKThl 00Pa30BaTEIBLHOTO MPOIIECcCa 3aMHTEPECOBAHBI B BBI-
COKHX aKaJCeMHUYECKUX U COIHMAIBHBIX JOCTHDKCHHSIX OOYYarONIMXCsl, YeMYy CIOCOOCTBYET HX
(GyHKIIMOHATIbHAS TPAMOTHOCTb.

Llenenonaranue

OCHOBHOH TI€/IBI0 TIPOTPAMMBI SIBJIICTCS pa3BUTHE (YHKIIMOHAJIBLHONH TPaMOTHOCTH yda-
mxcs 5 - 9 KjaccoB Kak MHAMKATOpa KadecTBa U 3P GEeKTHBHOCTH 00pa30BaHMs, paBEHCTBA J0C-
Tyna K 00pa3oBaHUIO.

[Iporpamma HareneHa Ha pa3BUTHE:

CIIOCOOHOCTH YesioBeKa (hOpMYyJIUPOBATh, IPUMEHSATh U UHTEPIPETUPOBATH MATEMATHKY B
pPa3HOOOpPa3HBIX KOHTEKCTaX. JTa CIIOCOOHOCTh BKIIIOYACT MATEMATUYECKUE PACCYXICHHUS, HC-
MOJIb30BAHNE MATEMAaTUYCCKUX MOHITHHA, POIeayp, GakToB M MHCTPYMEHTOB, YTOOBI OIHUCATH,
OOBSCHUTH U TIPeICKa3aTh siBjieHUs. OHA MOMOTaeT JIFOASAM MOHATH POJIb MATEMAaTHUKUA B MUPE, BbI-
CKa3bIBaTh XOPOIIO OOOCHOBAHHBIC CYKICHUS M NMPHHUMATH PEHICHHS, KOTOPBIE HEOOXOIMMBI
KOHCTPYKTUBHOMY, aKTUBHOMY M Pa3MBIIUISIONIEMY TPAKIAHUHY;

CITIOCOOHOCTH YEJIOBEKAa IMOHUMATh, UCIIOIb30BaTh, OIIEHUBATh TEKCTHI, PA3MBIIUISITh O HUX
Y 3aHUMAThCS YTEHHUEM JIJIS1 TOTO, YTOOBI JJOCTUTaTh CBOUX IIEJICH, pacIIUPATh CBOM 3HAHUS U BO3-
MO>KHOCTH, Yy4aCTBOBATh B COI[MAILHOM JKU3HH;

CIIOCOOHOCTH 4EJIOBEKa OCBAaMBaTh M HCIIOJNb30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS IS
pacno3HaHusl U TIOCTAHOBKH BOIIPOCOB, JIJII OCBOCHMSI HOBBIX 3HAHWH, JUIsl OOBSICHEHUS €CTECT-
BEHHOHAYYHBIX SBJICHHUA W (OPMYTUPOBAHUS OCHOBAHHBIX HA HAYYHBIX JIOKA3aTEIhCTBAX BBIBO-
JIOB B CBSI3M C €CTECTBEHHOHAYYHOH MPOOJIEMATHKOW; TOHUMATh OCHOBHBIC OCOOCHHOCTH €CTECT-
BO3HAHMS KaK (POPMBI YEJIOBEUECKOTO TTO3HAHUS;, JEMOHCTPUPOBATh OCBEIOMIICHHOCTb B TOM, YTO
€CTECTBEHHBIC HAYKH U TEXHOJIOTHSI OKA3bIBAIOT BIUSHUE HA MAaTePUATbHYIO, HHTEIUICKTYaIbHYIO
U KYJbTYPHYIO c(hepbl 00111eCTBa; MPOSIBIATh AKTUBHYIO TPAXKIAHCKYIO TTO3UIIUIO TIPU PACCMOTpeE-
HUU TIPOOJIEM, CBS3aHHBIX C €CTECTBO3HAHUEM (€CTECTBEHHOHAYYHAs! TPAMOTHOCTb;

CIIOCOOHOCTH 4eJioBeKa MpUHUMATh dPPEKTUBHBIE PEIICHUs B Pa3HOOOPa3HBIX (PUHAHCO-
BBIX CHTYAIlUSIX, CIIOCOOCTBYIOIIMUX YIYYIIEHUIO (PMHAHCOBOTO OJaromoay4yusi TUYHOCTH U 00IIIe-
CTBa, a TAK’K€ BO3MOXHOCTH yYacCTHsI B SKOHOMUYECKOMN KU3HH.

KonuyecTBO 4acoB Ha ofuH roja oOy4eHHsI B OJJHOM Kiiacce— 8 yacoB , T.¢ 1o 0,25 4 B He-
JIETTIO.

[IporpamMma mpenmosaraeT Mo3TaHOE pa3BUTHE PA3IIMUHBIX YMEHUMN, COCTaBIISIFOIINX OCHOBY
(GYHKIMOHATBHON IPAMOTHOCTH.

XapakTepHucTuka 00pa3oBaTeIbHOIO Ipolecca

[Iporpamma paccuntana Ha S neT 00y4deHus (C S Mo 9 KJaccel), peayin3yeTcst U3 YacTH
y4eOHOro Tiana, GopMHUPYEeMOTro y4acTHHKaMHU OOpa30BaTENIbHBIX OTHOIIEHWW W/WINW BHE-
YPOUHOMH eATEIbHOCTH U BKIIOYAET MOJYJIb: €CTECTBEHHOHAYYHAs! TPAMOTHOCTb.

PazpaboTanublii yueOHO-TEMAaTHUYECKUHN TIJIaH MPOTPaMMBbl OMKMCHIBAECT COJECPKAHUE
MOJyJIl U3 pacueTa OJHOTO Yaca B HENENI0 B KaXJ0M Kilacc- KoMIuiekTe. TeM He MeHee, Ka-
xKa0e 00pa3oBaTeNIbHOE YUPEKIACHUE MHIMBUIYATbHO MPOEKTUPYET YUEOHBIN IUIaH MO Kax-
JIOM MapaJijIeNid U MO KaXJI0My MOIYITIO.

IIporpamma mpenrnonaraeT o3TalHOE Pa3BUTHUE PA3IUYHBIX YMEHHUM, COCTABIISIOLINX



OCHOBY (DYHKIIMOHAIBHON TPAMOTHOCTH.

B 5 knacce obyuaromuecs ydaTcss HaXOAWTh U W3BJIEKaTh UH(DOPMALMIO PA3TUYHOTO
MPEIMETHOTO COJIEpP’KaHUs U3 TEKCTOB, CXEM, PUCYHKOB, TabNuUIL, Juarpamm, MpelcTaBieH-
HBIX KaK Ha OyMakKHbIX, TaK U 3JIEKTPOHHBIX HOCUTEISAX. MCIONb3yl0TCsa TEKCThI pa3inyHble
o opopMIIeHHIO, CTHIIUCTUKE, popme. MHDopmanus mpencTaBieHa B pa3IiYHOM KOHTEKCTE
(cembst, oM, ApY3bs, IpUpoaa, yueda, paboTa U IPOU3BOACTBO, OOIIECTBO U IP.).

B 6 xitacce popmupyercs yMeHue NpUMEHsTh 3HaHUSI O MaTEMaTHYECKUX, €CTECTBEH-
HOHAYYHBIX, ()MHAHCOBBIX W OOIIECTBEHHBIX SBJICHHSIX JJIsl PEIICHHS MOCTABICHHBIX MEPE]
YYEHUKOM MPAKTHYECKHUX 3aJ1ad.

B 7 kmacce oOyuarommecst yqarcsi aHaJIU3upoOBaTh U 0000ImaTh (MHTETPUPOBATh) WH-
dbopMaIuio pa3TUIHOTO MPEIMETHOTO COJIEpPKaHUs B pa3HOM KoHTekcte. [Ipobnemsbl, KoTo-
pBI€ YYCHHKY HEOOXOIMMO MPOAHAIU3UPOBATh U CUHTE3UPOBATh B SAMHYIO KApPTUHY MOTYT
MMETh KaK JIMYHBIM, MECTHBIN, TaK W HAIMOHAJIBHBIA M TI00aNbHBINA acnekThl. llIkonpHUKH
JOJKHBI OBJIAJIETh YHUBEPCAJIbHBIMU CIIOCOOAMU aHanu3a MH(GOPMALMU U €€ MHTErpallid B
eNHOE IIeJI0E.

B 8 kiacce MIKOJIBHUKHK y4aTcs OIEHUBATh U MHTEPIPETUPOBATH Pa3IMUHbIC MTOCTAB-
JICHHBIE TIepe]] HUMU MTPOOJIEMBI B paMKax MPEeIMETHOTO COJIePKaHuUs.

B 9 knacce ¢popmupyercs ymeHUE OlEHUBATh, UHTEPIPETUPOBATH, J1E1aTh BBIBOJBI U
CTPOUTH MPOTHO3bI OTHOCUTENHFHO PA3IMYHbIX CUTYyallul, MpoOiaeM U sBIeHUN GopMupyercs
B OTPBIBE OT MPEAMETHOTO COJICPKAHUS. 3HAHUS U3 PA3IMYHBIX MTPEIMETHBIX 00JIACTEH JIETKO
AKTYITU3UPYIOTCS ITKOJIBHUKOM U UCTIONB3YIOTCS ISl PEIICHUS] KOHKPETHBIX TTPOOJIeM.

DopMBI IeATETBPHOCTH: Oecena, JUalioT, TUCKYCCHS, Ae0aThl, KPYTble CTOJBI, MOJIE-
JUPOBAHUE, UTPA, BUKTOPUHA, KBECT, KBU3, TPOCKT.

B cootrBercTBUM ¢ npukazom MunoOpHayku Poccun ot 31.12.2015 Ne 1577 pabouue
POrpaMMbl KypCOB, B TOM YHCIIE BHEYPOUYHOH JCSITEIHLHOCTH, Pa3padaThIBAIOTCS HA OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTENbHON MpPOrpamMMbl OCHOBHOTO
o01m1ero oOpa3oBaHus C yU€TOM OCHOBHBIX MTPOrpaMM, BKIIFOUEHHBIX B €€ CTPYKTYpY. B cBs3u
C 9TUM, pa3pabOTUYUKHU CUUTAIOT 1ieJeco00pa3HbIM MPOBEACHUE TEKYIIEeH (BBIMOTHEHHUE 3a]a-
HUN B XOJA€ ypoka), pyOexHoi (10 OKOHYAHWUU KaXXJAOT0 MOJIYIs), MPOMEXKYTOUHOH (110
OKOHYAHUU ToJ]a 00yUeHHs1) U UTOTOBOM aTTecTalluu Mo JaHHOMY Kypcy B (hopmarax, mpenay-
CMOTPEHHBIM METOAOJIOTUEN U KPUTEPUSIMU OIIEHKH KadyecTBa 00IIero oopa3zoBaHus B oOIe-
00pa30oBaTeNbHBIX OPTaHU3AIHSIX HAa OCHOBE INMPAKTHKH MEXKTYHAPOJIHBIX HCCICIOBAHUN Ka-
YeCTBa IMOATOTOBKH 00YJarOIIHXCS.

Ilnanupyembie pe3yabTaThl
MeTtanpeaMeTHbie H MPeIMeTHbIE

1.  Haxoaut u u3BiekaeT HHPOPMAINIO UX Pa3TMYHBIX TEKCTOB.

2. [IpumensieT, OOBSCHAET M ONMUCHIBAET U3BICYCHHYIO M3 TEKCTa WH(MOpMAIUIo IS
pelIeHHs pa3Horo pojia NpoOIeM.

3. Ananmusupyer, UHTETpUpYeT, (pOpMyIHpyeT, paclio3HAeT M HUccieayeT HHpopma-
LIUI0, TIOJYYEHHYIO U3 TEKCTA.

4. OueHUBaeT U UHTEPHPETUPYET (HOPMY U COACPKAHUE TEKCTA B paMKaX MPEIMETHO-
r'o COJepKaHus

5. Jlenaet BBIBOJIbI, CTPOUT MPOTHO3BI, IIpeIaraeT My TH PEeIIeHHs.

JInunocTHbIE



1. O1ieHUBAET COJIEp’KAHUE MPOUYUTAHHOIO JEUCTBUA C IMO3ULIUM HOPM MOpaju,
00IIeYeI0BeUECKUX IICHHOCTEH, TTPaB B 00sI3aHHOCTEH rpakJJaHuHA CTPAHBbI.

2. DopMynuUpyeT COOCTBEHHYIO MO3UIUIO TI0 OTHOIICHHIO K TIPOYUTAHHOMY.

3. OOBsICHSICT TPAXKIAHCKYIO TO3HIIMIO B KOHKPETHBIX CHUTYAIUSX OOLIECTBEHHON
JKU3HM Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHHUH C MO3WUIIMK HOPM MOpaId M oOIIedesoBeye-
CKMX IIEHHOCTEH

TemaTuueckoe IJIAHUPOBAHHE

5 KJIace
Ne Tema 3ansaATHA Bcero | Teo | Ilpak DopMbl
/1. YyacoB | pusi | THKa NeATETbHOCTH

3ByKoBbIe siBJIeHUsA-4 yaca.

1. 3BYKOBBIE SIBJICHUSI. 3BYKU 2 1 1 becena, nemoHcTpanus 3anucen
JKUBOU Y HEXKUBOU IIPUPOJBI. 3BYKOB
CIHBIIINMBIE U HECIIBIIINMbIE
3BYKH.

2. VYcerpotictBo nuHamuka. Co- 2 1 1 Ha6nronenue ¢pusnveckux sBJe-
BPEMEHHbBIE aKyCTUUYECKUE HUH

cuctemsl. lllym u ero Bo3aei-
CTBHE Ha YEJIOBEKA.

CTtpoeHue BelecTBa -5 4acos.

3. JIBMO>KeHUE 1 B3aUMOJICHCTBUE | 2 0,5 15 [Ipesenranus. 4 menens
yactull. [Ipu3Haku xumuge- Y4eOHBbIH dKCIe- | SHBaps
CKHX PEaKINH. pument. Habmo-
[TpupoaHBIe HHIUKATOPEI. nenue pusmde-

4, Boma. YHHKaAIBHOCTE BOJEI. 2 1 1 CKHUX SBJICHHIA. 1 Hemens

dbespans

5. VYrnexucnslii ra3 B npupoge u | 1 0 1 2 "Henens

€ro 3Ha4YCHHE. deBpans

3emus M 3eMHast Kopa. MuHepaJsbl — 4 yaca.

6. 3emJIs1, BHyTpeHHee cTpoeHue | 1 05 |15 Pabora ¢ koi- 3 Henensa
3emin. 3HaKOMCTBO C MUHE- JeKIMSIMU MUHE- | (peBpais
pasiaMmH, TOPHO# opo10i 1 paJioB U TOPHBIX
pyAaoi. nopox. [loceme-

HHE MUHEpaJo-
TU4eCK OU DKCIIO-

3ULIHAH.
HUTOTO 10 6 12
6 kiacc
Ne Tema 3ausaTus Beero | Teo | Ilpak DopMbI Cpoxkn npo-
n/m. qgacoB pus THKA IeATeJbHOCTH BECACHUA

Crtpoenue BemecTBa — 4 yaca.




1. Teno u BemiecTBo. Ar- 1 0 1 HaOmronenune 2 Henend sH-
peratHble  COCTOSTHHS Baps
BEIIIECTBA.

2. Macca. U3mepenue macchl 1 0 1 naboparopHas 2 Henens siH-
TEJL. pabota Baps

3. Crtpoenue BemiecTBa. ATOMBI | 2 0,5 1,5 MopenupoBanue | 3 Hememns sSH-
¥ MOJIEKYJIbl. Mojiesn aToma. Baps

TemnoBble siBJIeHUs — 4 yaca.

4, TerioBble gBIIEHUS. 2 0,5 15 [Ipesenranus. 4 genend sH-
TeroBoe paclIMpeHue Tell. Y4eOHbIii 9KkcIie- | Baps
Hcnonp30BaHue SBJICHUS TEII- pument. Haburo-

JIOBOT'O PACIIUPCHHUSI JIJIS M3~ nenue pusude-
MEpEHUs TeMIIePaTyphl. CKHX SIBJICHHI

5. [InaBneHue u oTBEpICBaHUE. 2 0,5 15 [IpoekTHas pabo- | 1 Henmens
HcnapeHue U KOHIEHCAIHS. Ta beBpais
Kunenue.

3emust, Coineunas cucrema u Becejiennast — 4 gaca.

6. [Ipencrasnenne o Beenennoi. | 2 0,5 15 OO6cyxneHue. 2 Henes
Mopens BeeneHHOM. UccnenoBanue. | ¢eBpais

7. Mogens ConTHEYHOH CUCTEMEI. | 2 0,5 15 [IpoektHas pabdo- | 3 Henens

Ta ¢beBpais
/Kusast npupona — 4 4aca.
8. [{apcTBa *uBOI MPUPOBI. 4 2 2 Ksect 4 Henensa
dbespas, 1
HeZens Map-
Ta
[TpoBenenue pyoexHoif aTTe- | 2 0 2 TectupoBanue 2 Henend
CTaIlH MapTa
HUTOI'O 18 4,5 13,5
7 KJIacc
Ne Tema 3ansTust Bceero | Teo | Ilpak DopMbI Cpoxu npo-
n/m. YacoB | pUsl | THKA | JesTeJIbHOCTH Be/leHHsl
CTPYKTYpa U CBOiicTBa BelllecTBA — 2 yaca.

1. [Touemy Bce Tena HaM KaKyT- | 2 0,5 15 becena. Jlemon- | 2 Hemens siH-
Cs CTUTOIITHBIMH: MOJICKYJISIP- CTpaIvs MOJICTICH | Baps
HOE CTPOCHHUE TBEPJIBIX Tell,
xuakocred u razoB. uddy-
3Ws B razax, >KHJIKOCTSIX U
TBEPJBIX TeJax.

Mexannueckue siBjaeHusi. CHIbI U JBHKEHHE — 5 4acoB.

2. MexaHuueckoe ABUKEHUE. 2 1 1 JemoHcTpanus 3 Henend siH-
WNuepnusi. Moaeneii. Jlabo- | Baps

3. 3axoH [ackans. 2 1 1 paTopHas pabora | 4 Henens SH-

Bapst




I'mppocraTndeckuil napamokc.

4. Hedopmarus ten. Buast 1 0 1 [Tocemenue 1 Henensa
nedopmaruu. Y craiaocTs Ma- IPOU3BOJCTBEHH | (heBpalis
TEpHUAaJIOB. BIX WM HayYHBIX

nabopaTopuii ¢

pa3pbIBHBIMU

MalIMHAMHU U

npeccom
3emusi, MupoBoii okean — 4 yaca.

S. ATMOc(epHbIe SBICHUS. 2 0 2 [IpoektHas nes- | 2 Henend
Berep. Hanpasiienue Berpa. TEJIbHOCTh deBpais
Yparan, TopHa0. 3eMIeTpsi-

CEHHE, LIyHaMH, 00BbsCHEHUE
UX MPOUCXOXKICHHUS.

6. JlaBneHue BoAbl B MOPSIX U 2 0 2 3 Henens
okeanax. CocTaB BObI MOpEi deBpans
u okeaHoB. CTpyKTypa mnoa-

BOJHOM CepBhl.
NccenenoBanue okeana. Mc-
MOJIb30BaHNE TI0/IBOTHBIX
JPOHOB.
Buosoruyeckoe pazHooopasue — 5 4acos.

7. Pactenus. ['ennas moguduka- | 2 0,5 1,5 Odopmnenue 4 nenens
IIUsl PaCTEHUH. koiaxa. Cosna- | deBpans

8. Buemnee crpoenue noxaeso- | 1 0 1 HUE )XypHaia 1 Hemens
ro 4epBs, MOJUTFOCKOB, Hace- «Mys3eii pakToB» | mapra
KOMBIX.

9. BHemniHee u BHyTpeHHee 1 0 1 1 Henensa
cTpoeHue peiObl. Ux MHOr000- MapTa
pasue.

IIpecHOBOIHBIE U MOPCKUE
PBIOBI.

10. | BHemHee u BHyTpeHHEE 1 0 1 2 "Henens
CTPOCHHE MTHIIBI. DBOJIOIHS MapTa
ntuil. MHOTOOOpa3ue NTuil.

[TepeneTHbIC NTHUIIHL.
Ce30HHas MUTrpanus.
[TpoBenenue pybexHoii atTe- | 2 0 2 TectupoBanue 3 Henens
CTaIiH MapTa
UTOro 18 3 15
8 kiace
Ne Tema 3aHATHSA Bceero | Teo | Ilpak DopMbI Cpoxu

/1. 4YacoB | pud | THKa AeATEeIbLHOCTH MpoBeACHU

|

CTpykTypa ¥ cBOiCTBa BelllecTBa (JIEKTPpUUYEeCKHe siBJIeHus) — 4 yaca.




1. 3aHMMaTenbHOE AIeKTpuuecT- | 4 1 3 becena. JlemoHnct- | 2 -3 Henenu

BO. pauus Moenei STHBApS
DJIeKTPOMarHuTHbIe siBjieHus. [Ipon3BoaCTBO 2J1eKTPOIHEPTUM — 7 4aCOB.

2. Marsgerusm u 4 1 3 Becena. 4 genensa

AIIEKTPOMATHETU3M. JlemoHCcTpanus stHBaps, 1
mojenen. [Ipesen- | Henens
Tanus beBpans

3. CTpouTenbCTBO MIOTHH. 1 0 1 [IpoekTHas pabora| 2 Hexens
I'maposnekTpocTaniuu. JKo- dheBpans
JIOTUYECKHE PUCKU IIPU CTPOU-

TENbCTBE THAPOIIEKTPOCTAH-
LUH.

4, Herpaaunmonnsie BUIIbI 3HEp- | 2 0 2 3 Henmens
TeTHKH, 00beTMHEHHBIC YHEP- dbeBpais
TOCHUCTEMBI.

Buosorus yenoBeka (310poBbe, TUTHEHA, TUTAHUE) — 5 YACOB.

5. BHyTpenHss cpena opranusma. | 2 0 2 MopenupoBanue. | 4 Henens
KpoBb. BupryansHoe Mo- | deBpas
Mmmynurer. JEIMPOBAHNE
HacnenctBeHHOCTS.

6. CucreMbl KU3HEEATENIBHOCTH | 3 1 2 1 Henens
YenoBeKa. MapTa
[TpoBenenue pydexHoii aTTe- | 2 0 2 TectupoBanue 2 "Henens
CTaIlHH. MapTa

UTOro 18 3 15
9 kaacc
Ne Tema 3ansaTus Beero | Teo | Ilpak DopMbI Cpoxkn npo-
n/m. qgacoB pust THKA IeATEeJIbHOCTH BCACHUA
Crpykrypa u cBoiicTBa BemecTBa — 4 yaca.

1. Ha crieny Beixomut ypas. Pa- | 2 05 |15 JlemoHcTpauus | 2 Henens sH-
JTNOAKTHUBHOCTb. Moaeneii. [lebarel | Baps

2. HckyccTBeHHAs paHOAKTHB- | 2 0,5 15 3 Henend siH-
HOCTb. Baps

Xumuyeckue U3MeHeHHsI COCTOSIHUS BellecTBa — 4 yaca.

3. HN3MeHeHns cocTosSHus Be- 2 1 1 Becena. Jlemon- | 4 Henmens sH-
IECTB. CTpallvsi MOJIeJIeH | Baps

4. dusnuecKue sIBICHUS U XUMHU- | 2 1 1 IIpesenranus. 1 Henensa
yeckue npespamienus. OTiuun- VYueOnblil 9kcmie- | (peBpans

Y1e XUMUYECKUX PEaKLUi OT
(U3NUECKUX SIBICHHM.

puMeHT. Hccne-
JOBaHUE

HaciaeacTBeHHOCTL OHOJIOTMYECKUX 00LEKTOB — 5 4acoB.




Pa3MHOXEeHME OpraHU3MOB.
NunuBuayanpHOE pa3BUTHE
OpraHU3MOB.
buorenernueckuii 3aKoH. 3a-
KOHOMEPHOCTH HAacJIeOBaHUS
MIPU3HAKOB.

Bun u nomynsiuu. O6mast xa-
PaKTEPUCTUKA MOMYIISIUH.
Okonornyeckue HakTopsl U

becena.
JeMoHcTpanus
Mozeen. Yue0-
HBIN SKCIIEpPU-
meHT. HaOmroe-
HUE SBJICHUI

2 Henensd
deBpans

3 Hemens
beBpans

YCIJIOBHSI Cpe/Ibl OOUTaHUSI.
[TpoucxoxaeHne BUIOB.

3aKOHOMEPHOCTH U3MEHYHUBO-
CTH:

MOJU(PUKAIIMOHHAS U MyTaIlH-
OHHAsi U3MEHUUBOCTH. OCHOB-
HBIC METOJIbI CEJICKIIUU PacTe-
HU#1, )KUBOTHBIX U MHUKPOOpTa-
HU3MOB.

0,5

1,5

4 yenensa
dheBpans

Okoyornyeckas cucreMa — 3 yaca.

IToToxnu BCIICCTBA U DHCPIrvu B
skocucreme. CaMopa3BuUTHE
skocucteMbl. buochepa. Cpe-
noo0pa3yromias AesTeTbHOCTh
opranusmoB. Kpyrosopor Be-
IeCTB B Onocdepe. DBOIOIUS
6uocdepsl.

1

0

1

AHTpPOIIOT€HHOE BO3/IEHCTBUE
Ha Ouocgepy. OCHOBBI palyo-
HaJIbHOT'O IPUPOJIONIOIb30Ba-
HH.

JemoHcTpanus
Mozene. Moae-
JUPOBaHUE

1 nenens
Mapra

2 Henensd
MapTa

[TpoBenenue pyoexHOIM aTTe-
CTalUH.

TectupoBanue

3 Hemens
MapTa

UToro

18

4,5

13,5







