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AHHOTANUs K padoyel nmporpamMme 1o
EcrecTBo3znanuio 11 kiacc

(na3Banwme npeaMeTa, Kypca)

COO

(ypoBeHs obpazoBaHus)

2023-2024 yu4ebHbli rox



1. AuHoTamusi K padodeid mporpamme cpeaHero (ITOJIHOTO) oOmero o0pa3oBaHUsA TO
ectecTBO3HaHUIO [ 11 kitaccoB pazpaboTaHa Ha OCHOBE:

— ®enepanpHoro 3akoHa «O06 obpazoBanum B Poccuiickoit denepanum» Ne 273-D3 ot 29.12.2012r.;

— ®I'OC COO, yTBepXIEHHOrO0 NpHKa3oM MwuHHUCTEpcTBa 00Opa3oBaHHs W Hayku Poccuiickoit
Oenepanun ot «17» masg 2012 1. Ne 413 (¢ U3MEHEHUSIMH | JIOTIOJTHCHHUSIMH )

OOIT COO MAOY COII Ne 5

— VYueOHoro miaHa mkoJibl Ha 2023-2024 y4eOHbIl TOT;

Pa6oueii mporpammel o ectectBo3Hanuto s 11 kmaccos MAOY COII Ne 5;
I'omoBoro yuebHOTO KajmeHaapHoro rpaduka Ha 2023-2024.

2. Mecto yuyeoHOoro xkypca «EcrecTBo3HaHHe» B y4yeOHOM IUIaHE CPEAHETO (IOJIHOTO) O0OIIero
0o0pa3oBaHMs IIKOJIBI:

«EcTecTBO3HaHME» OTHOCUTCS K IMpeiIMeTaM M0 BBIOOpPY, OJHAKO JaHHBIA Kypc SBISETCS
00s13aTeNbHONM YacThl0 0a30BBIX 00IIE00pa30BaTEIbHBIX YYEOHBIX INPEJAMETOB HA CTYNEHU CPEIHEro
(momuoro) oOpa3zoBanus. Ha ero u3yuenue B 11 xnacce orBoautes 102 yaeOHBIX daca, 1o 3 4 B HEJIEIIO.

3. Jluaust YMK «EcTecTBO3HAHHE» 110 ecTecTBO3HaHWIO Yy4yeOHWK EcrtecrBosmamme. 11 kiracc.
bazoseiit  ypoBenp (aBTop O. C. Tabpumensn, W.I'.Ocrpoymo, H.C.Ilypeimesa, C.A.Cnankos,
B.M.Cusornazos). — M.: JIpoda, 2018.

4. B cootBerctBuu ¢ ®I'OC cpeanero (moaHoro) ooduiero oOpazoBaHus HeJsIMUA U3y4eHHUs MpeAMeTa
«EcTecTBO3HAHMA) SABJISIIOTCS:

— CO3[IJaHUE OCHOB LIETTIOCTHOM Hay4YHOU KapTUHBI MHUPA;

- (QopmupoBaHUE MOHUMAHHUS B3aUMOCBSI3M M B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK; BIIMSHUS
€CTECTBEHHBIX HAayK Ha OKpPYXKAIOIIYI0 Cpedy, SKOHOMHYECKYIO, TEXHOJOTHYECKYIO, COLHUAIbHYI0 H
TUYECKYIO Cephl ACSITEILHOCTH YCIIOBEKA;

— CO3JIaHUE YCIOBU Ui pa3BUTHS HABBIKOB yUeOHOMU, MPOEKTHO — MCCIEA0BATEIbCKOM, TBOPUECKON
JESATeIbHOCTH, MOTHBAIIMHA O0YJAIOIINXCS K CAMOPA3BUTHIO;

- ¢QopmupoBaHHUE yYMEHUN aHAIM3UPOBAThH, OLIEHWBATH, MPOBEPITH HA JIOCTOBEPHOCTh U 0000IATH
Hay4YHYI0 HHPOpPMAIHIO;

- TMOJy4YeHHE HaBBIKOB 0Oe30macHOi paboThl BO BpeMsl MPOEKTHO — MCCIEAOBATEIbCKON U
IKCIIEPUMEHTATLHON JIeATSILHOCTH, TIPH UCIIOJIE30BAHUH JIA0OPATOPHOTO 00OPYIOBAHHUS.

5. Pe3yabTaThl 0OCBOEHHS NMpeIMeTAa.

[Iporpamma oOecrieunBaeT JOCTIDKEHHE CICAYIONIMX HPEeOMEemHbIX PE3yIbTaTOB  OCBOCHUS
00pa30BaTeNbHON MPOTrpaMMbI CpeAHETO (MOJIHOTO) 001ero 00pa3oBaHMUs

— TMPUBOJHTH TIPUMEPBI ponu €CTECTBO3HAHHUS B (dhopMupOBaHUH
HAyYHOTO MHPOBO33PEHHS Ha OCHOBE OHBOIIOLMU €CTeCTBEHHOHAYYHOW KapTUHBI Mupa (¢usznyeckas,
MEXaHHWYECKas, JJIEKTPOJMHAMUYECKAs, KBAaHTOBO-TIOJICBAas), a TaKXKE CIUHCTBA 3aKOHOB IPHUPOIBI
BO BcenenHoii;

- KJIaccH(UIUPOBATh YPOBHU HAYYHOTO TIO3HAHWS WM WX COCTABJSIFONIME: MHPHI (HAHOMHD U
MUKPOMHP, MaKPOMHUP, MeramMup),pu3ndecKue SBICHHS, XUMUUYECKHE PEaKIuu, ONOIOTUYECKUE TIPOIECCHI,
YPOBHU OpPTaHHU3AIUN MATEPHH, YPOBHU OPTaHU3AINH KU3HU;

- WUIIOCTPUPOBATh HA TNpUMepax JCHCTBHE U  MPAKTUYECKOEe MPUMEHEHHE OCHOBHBIX
(dyHIaMEHTAIBHBIX (PU3UICCKUX TEOPUH W 3aKOHOB: KJIACCUYECKOW MEXaHHWKH, MOJICKYIIIPHO-KHHETHICCKON
TEOpUHU, TEPMOJIWHAMUKHU, KIACCHUUYECKOW DICKTPOAMHAMHKH, CIEUUATBHOW TEOPHUH OTHOCHUTEIBHOCTH,
KBaHTOBOH TeOpHHU (B OCHOBHBIX 3JIEMEHTAX);

- pacmo3HaBaTh (PU3UYECKHUE MPOIIECCHl B KOHTEKCTE MEXIIPEAMETHBIX CBS3€EH;

— HCIIONIB30BAaTh JUISL OIMCAHUS XapakTepa MPOTCKaHWS (PU3NISCKUX IPOIECCOB (PUINUICCKUE
BEJIMYUHBI M IEMOHCTPUPOBATH B3aUMOCBSI3b MEKIY HUMU;

— ONHUCBIBATh YCJIOBHSI MPUMEHECHHS (DU3HUSCKUX MOJENeH (MaTepuanbHas TOYKA, MAaTeMaTHICCKUI
MasTHUK, aOCONIOTHO TBEpJIOE TENl0, WACANbHBIM Ta3, WAeadbHas TEIUIOBas MalllMHa, TUTAaHEeTapHas
MoJienb atoma Pesepdopaa, HyKIOHHas MOJENb sapa, MOJAETh aToMa Bojopona 1mo bopy) mpu pemeHun
bu3nyuecKux 3a/1ay;

— pemath KadeCTBEHHBIC M IMPAKTUKO-OPUEHTHPOBAHHBIC (U3MUYECKUE 33Jadd C SBHO 3aJaHHOU
(bu3MUECKOI MOJIENBbIO B KOHTEKCTE MEXKIIPEMETHBIX CBSI3EH;



— MpeAcKa3bIBaTh CBOMCTBA XUMHYECKUX 2JIEMEHTOB Ha OCHOBaHHMH
MEPUONYECKOT0 3aKOHa,

— KJIacCU(UIMPOBATH BHJIBI XUMUYECKHX TPEBPAIICHUN U TPEJCKA3bIBATh X BO3MOYKHBIC IIPOTYKTHI,

— PpacCcUUTHIBATH KOJIMYECTBEHHBIE XapaKTePUCTUKHU MPOCTEHIINX
XUMHYCCKHUX IPEBPAICHUA, HCIIONB3Yys JUIS pacyeTa 3aKOHBI COXPAaHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA
coctaBa, ABOTrajipo;

— MpeAcKa3blBaTh U3MEHEHUS CKOPOCTH XMMHYECKUX PEAKIMH B 3aBHCHMOCTH OT TEMIIEPATyphl U
HAIMYUS KaTanu3aTopa; MPUMEHSATh IOHSATHE O XHWMHUYECKOM PABHOBECHH JUISi ONHMCAHHS CBOHCTB
00paTHMBIX MPOLIECCOR;

— MPUBOAWUTH TPUMEPHl MPAKTUYECKOTO HCIMOJB30BAHUS XHMHUYECKUX BEHIECTB W WX PEAKIUi B
IIPOMBIIIIJICHHOCTH U B OBITY; KJIacCHU(DHUIIMPOBATH OCHOBHBIC OHMOJIOTHYECKHE MaKpOMOJICKYJIbI U 0a30BbIe
MIPOLIECCHI, B KOTOPBIX OHU yYaCTBYIOT;

— pacrno3HaBaTh OTJIMYHUS B CTPOCHUH JKMBOTHBIX M PACTUTEIBHBIX KIIETOK, & TAKXKE OJHOKICTOYHBIX
OpPraHU3MOB I10 OMHCAHHIO, HA H300PAKEHUSX I MO MUKPOCKOIIOM; CPaBHUBAThH BHJIBI JICIICHUS KICTKU
(MHTO3 ¥ Mei03); ONpeeNIATh CTAANH MUTO3a 110 H300PaKCHUSIM;

— OOBSICHATH pPOJb (POTOCHHTE3a B TEOJOTHMYECKHX IMpoleccax Ha 3eMiie H MOJISpKaHUU
CYIIECTBOBAHHUS KHU3HH,

— CpaBHUBATh OMOJIOTUYECKUE OOBEKTHI MEKIY COOOH IO 3aJaHHBIM KPUTEPHUSM; JIJIaTh BBIBOJIBI U
YMO3aKJIFOUCHUS] HA OCHOBE JAHHOTO CPAaBHEHUSI; YCTAHABIUBATh CBS3b CTPYKTYPHI M (DYHKIIUM OPraHU3MOB;

— ONUCHIBaTh ()EHOTHIT OPTaHMU3MA; KJIACCUPHUITUPOBATH OMOJIOTHYECKHUE OOBEKTHI 10 CYIIIECTBEHHBIM
npu3HakaM (0COOCHHOCTH CTPOCHUS, TUTAHUS, AbIXaHHS, PA3MHOKEHHS, PA3BUTHS )

— XapakTepu30BaTh W3MEHYHMBOCTH TIPOSBJICHHS TCHETHYECKOW HWH(OpMamuu B TOKOJICHHUSIX Ha
OCHOBaHUHU 3aKOHOMEPHOCTCH H3MEHYMBOCTH M XPOMOCOMHOW TEOPHHM HACICIACTBEHHOCTH, CPaBHHBATh
HACJICJICTBEHHYIO W HEHACJICICTBEHHYIO H3MCHUNBOCTh;

— pemiatb TEHETHYECKHE 3aJa4yd Ha MOHOTHOPHUIHOE CKPEIIMBAaHUE; COCTABJIATH CXEMBI
CKPCIIMBAHUS, UCTIONB3YSI OMOJIOTHYECKYI0 TSPMUHOJIOTHIO H CHMBOJIHKY;

- pa3in4arh OCHOBHBIC MPU3HAKH MOMYJISIUU U OHOJIOTUYECKOTO BHUJIA;

— BBIABIIATH MOP(OJIOTHYECKUE, (PU3UOIOTHICCKUE, TTOBEACHUSCKUE aIallTallid OPTAaHU3MOB K Cpelie
OOWTaHUS U JIEUCTBUIO DJKOJIOTHYECKUX (DAaKTOPOB; TMPOTHO3UPOBATH M3MEHEHHE HKOCHCTEM IO
JCHCTBUEM BHEITHUX (DaKTOPOB;

— HaxOJUTh CXOACTBO M pazNUYMsl YEIOBEKA W IKUBOTHBIX; OMPENENATh MOJEIh JKOJIOTHYECKH
MIPABWJIBHOTO TIOBEJICHUS B OKPYKAIOIIEH CpeJie; OIICHUBATh aHTPOMOTEHHBIC U3MEHEHUs B Onocdepe;

— OMNUCHIBaTh OCHOBHBIE HAayYHbIE TUMIOTE3BI O MpoucxoxaeHnu BeenenHol, CONMHEYHONH CHUCTEMBI U
IUIAHET;

— BBIIENATH 00IIME CBOWCTBA M OTJIMYMS TUTAHET 3€MHOU TPYIIBI U TIaHET-TUTAHTOB;

— HCIIOJIB30BATh €CTECTBEHHOHAYYHYIO TEPMUHOJIOTHIO IPH OITMCAHUH SIBJICHUN OKPY)KAOIIET0 MUPA,

- KJIaccu(UIUPOBATh TOJE3HBIE UCKOMAEMbIE TT0 XMMHUECKOMY COCTaBy, METO/IaM JT0ObIYH, 00JI1acTH
X WCIIOJIB30BAHUS B TEXHOJIOTHH,

— TMPUMEHSTh ©CTECTBEHHOHAYUYHBIE TOHATHS ¥ KOHIENIMU [N OMHCAHMS COBPEMEHHBIX
TEXHOIOTHYECKUX JOCTIDKEHNM, BKIIOYAsT HAHOTEXHOJIOTHIO M OMOTEXHOJIOTHIO;

- pacmo3HaBaTh MPUHIUIBI PaOOTHl U U3BJIEKATh M3 OMHCAHUA HanOoJiee BAXKHBIE XapAKTEPUCTUKHU
MPUOOPOB U TEXHUIECKUX YCTPOUCTB;

— HCIIONB30BAaTh DJJEMEHTHl HCCIIENOBATENLCKOTO METOJa JUISl BBISABICHUS B3aUMOCBSI3EH MeEXKIy
00BEKTaMU U SIBJICHUSMU; TPOBOANTH HAOIIOICHUE, U3MEPEHUE U OMTUCaHHE,

— MPUMEHATH B JCMOHCTPAIIMOHHBIX M HCCIEAOBATEIBCKUX IIENIAX COBPEMCHHBIC TPHOOPHI s
M3MEpEeHUs U HaOIIOICHNUS, UCTIONB3YS OMMCAHUE WU MPEUIOKESHHBIN allTOPUTM SKCIIEPUMEHTA,

— BBIJICNATH TEPCOHATBHBIA  BKJIAJl BEIUKHX y4YEHBIX B  (OpPMHpOBAaHWE COBpPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHBI MUDA;

— 0CO3HaBaTh HEOOXOJAMMOCTH COOIIOJICHUS TPEITUCAHHA W TEXHUKHA O€30IMaCHOCTH, TIPE/TaraeMbIX
B MHCTPYKIMSIX IO HUCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOW XUMHUH, DIEKTPHYECKHX MPHOOPOB,
CIIOKHBIX MEXAHHU3MOB;



— BBIJENIATh OCHOBHBIE MPHU3HAKU 3J0pPOBOTO 00pa3a XKHU3HU; OOBACHATH POJb OTPULATEIHLHOTO
BIIMSHUS QJIKOTOJIS, HUKOTHHA, HAPKOTUYECKUX BEIIECTB, MYTareéHOB Ha 3JI0pPOBbE OpraHu3Ma U
3apOJIbIILIEBOE PA3BUTHE; ONPECIATh BOSMOKHbBIC IPUYUHBI HACJICCTBEHHBIX 3a00I€BaHHIA
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