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' ITPUKA3 .
02.05.2024r Ne 01-10-57-1

O BHeceHMH H3MeHEHHMH B OCHOBHYIO

o0pa3oBaTe/bHYI0 . IporpaMmy

OCHOBHOT0 0061ero 06pa3oBaHus

' B nemsax peanuzanum denepansHoro mnpoekra «CoBpeMeHHas IIKOJa
HALMOHAIBHOrO  mpoekTa  «OGpa3oBaHMe», yTBEPXKAEHHOTO  IIPOTOKOJIOM
npesuauyma Cosera npu  Ilpesumente  Poccuiickoit  ®@enmepanuu 110
CTPAaTErn4eCKOMy Pa3BUTHIO U HAllMOHAIBHBIM NpoekTaM oT 24.12.2018 Nel6,
pernoHanbHOroO * npoexkra KpacHospckoro kpast «CoBpeMeHHas - IIKOJIay,
YTBEPXKJEHHOro TepBbIM 3amectuteneM ['ybepnaropa KpacHosipckoro kpas -
npencenarenem IlpaButensctBa KpacHospckoro kpas [0.A. Jlanmmaeiv
11.12.2018, xommuekca Mep («IOpPOXKHOM KapThl») IO CO3LAHUIO U
(GYHKIIMOHUPOBAHMIO B 00IIE00pa30BaATENILHBIX OPTaHU3AIMAX, PACIIONOKEHHEBIX B
CEJIbCKOM MECTHOCTH U MaJIbIX TOpojax, LIEeHTPOB 00pa3oBaHMs .

' eCTeCTBEHHOHAYYHOM HampasieHHOCTH «To4ka pocTa» ‘Ha TeppUTOPUH
KpacHosIpcKoro Kpasi, yTBEpIKAEHHOTO pacnopsbkenueM  IlpaBurtenscTBa
- Kpacnosipckoro kpast ot 12.01.2020 Ne3-p, B cOOTBETCTBHU C IMyHKTaMu 3.78, 4.3
ITonoxenust 0 MuHUCTEpCTBE 00pa3oBanus KpacHOSpCKOTo Kpasi, yTBEPKIAEHHOIO

nocraHosiienreM IlpasurensctBa KpacHospckoro kpas ot 27.12.2013 Ne706-m,

YUUTBIBasi METOAMYECKAE PEKOMEHIAIMH 110 CO3JaHUI0 U (QYHKIIHOHUPOBAHHIO B
,001e006pa3oBaTeIbHBIX OPTaHU3ALNAX, PACIIONIOXEHHBIX B CEJIbCKONM MECTHOCTH U
MaJIbIX TOpOJiaX, EHTPOB 06Pa30BaHMs €CTECTBEHHOHAYYHOM HANPABIEHHOCTH,
YTBEPXKJIEHHBIE paclopsDkeHueM MUHUCTEPCTBA MPOCBEIEHUSI POCCHICKOM:
Oenepanuu ot 12.01.2021 NeP-6, npukaza MunucrepcTBaobpa3oBaHus
Kpacnosipckoro xpas ot 20.01.2021 r. Ne18-11-05, Ipukasza mo MKY
«Yrpasienue oépasosamm Vaxypckoro paitona» Ne 32/2 ot 05.02.2021
ITPUKA3BIBAIO:

1. 3amecturemo aupexropa no YBP Jleiixo E.B. BHecTH H3MeHeHus B OOI1
OO0O: B mnogpaspensl «IInanupyemsble pe3yibTaThl OCBOCHHS OOYYarOIIMMUCS
OCHOBHOM 00pa3oBarelbHOM IporpaMMeDy meneBoro pasmena OOIT OO0
. I3MEHWUTB pe3yJbTaThl, O0ECIeYrBarOlIMe pealu3aliio OCBOSHHUS IPeIMEeTHBIX
obnacreii «EcTecTBeHHOHay4YHbIE MPEIMETHD) y4eOHBIX MPEIMETOB
~ «buonorusy (Ilpunoxenwue 1), «®@uzuxa» (IIpunoxenwue 2).

2. Ilpuctynuts x peannzanuu usmenennoit OOII ¢ 01 centsops 2024-2025
y4eOHOro roja.

3. OrBercTBEHHBIM 3a  KayeCTBO IOJTOTOBUTENBHBIX pabor u



. CBOEBPEMEHHOCTh Hadajia peanusaiuu usMeHeHHbIX OOl Ha3HauuTh 3aMecTHTeNs
aupekropa o YBP Jleiixo E.B.
4. KoHTponp 3a WCIOIHEHHWEM HACTOAILIETO IIpUKa3a OCTaBJIAID 3a
coboii.

JIMpeKTOop MIKOJIBI: B.B. KokOB
p P




Ipunoocenue 1

K npuxasy Ne 01-10-57/1

om 02.05.2024 ’

1.2.5.11. buoJsiorns _
B pe3yJsibTaTe H3y4eHusi Kypca GHOJIOTHH B OCHOBHO# IIKOJIE:
BBIMYCKHUK ~ HAyYHTCSl  IONB30BATECS HAYYHBIMH  METOJAMH . JUISI
pacriosHaHMs ~ OHOJNOTMYECKMX IpoONeM; 1aBaTh HAy4HOe  OOBSICHEHHE

 GHOIOTHYECKIM (haktam, mpoleccaM, SIBICHHSIM, 3aKOHOMEPHOCTSIM, HX ponu B
- XKU3HHU OPTaHU3MOB U 4Y€JI0BEKa; NIPOBOAUTHL HAGIIONEHHUS 3a )KUBBIMU 00BEKTaMH,
COOCTBEHHBIM OpPTraHM3MOM; OIHMCHIBATH OHUONOrMYECKUE OOBEKTHI, MPOIECCHl U
ABIICHUSA,  CTaBUTh  HECIOXHBIE =~ OHONOTUYECKHE  3KCIEPHUMEHTH U
MHTEPNPETHPOBATH UX PE3YIBTATHL.

BLmyCKHHK OBJIAJICET CHUCTEMOH OMOJIOrMYECKUX 3HAHHM — MOHATHSIMHY,
3aKOHOMEPHOCTSIMH, 3aKOHAMH, TEOPUIMH, UMEOLUMU BaXXHOE
0011e00pa3oBaTeNbHOE M IO3HABATENBHOE 3HAYCHHUE, CBEIEHHSMH. 110 HUCTOPHH
CTaHOBJIEHHs] OHOJIOTHH KaK HAYKH.

BBIMYCKHUK OCBOMT OOLIME TIPUEMBI: OKa3aHHUs IIEPBOA  TIOMOIIIH;
PALMOHANLHON OpraHM3alMU TPY/Aa M OT/JbIXa; BBIPALIUBAHHUSA M Pa3MHOXEHUs
KyNbTYPHBIX PacCTeHMH M JOMAIUHMX XXHBOTHEIX, YXO/a 32 HHMMH; IpPOBELECHUs
HAOIIOZleHH# 32 COCTOSHHEM COGCTBEHHOTO OpPraHH3Ma; IIpaBuiIa pa60T1>1 B
KabuHeTe 6HOTOTHH, ¢ GHOTOTHYECKMME PUOOPAMHE U HHCTPYMEHTaMH.

BEINTYCKHHIK MPHOOPETET HABBIKM HCIONB30BAHHS HAYYHO-TIOMYJISIPHOMN
NMTEPaTypsl 10 GHOJIOTUH, CIPaBOYHBIX MaTtepuasoB (Ha OyMaXXHBIX U
* BJIEKTPOHHBIX 'Hochenxx), pecypcoB VHTepHeTa IpU BBINOJHEHHH Y4eGHBIX
3azay. | ,

B miponecce GpopMupoBaHHUs 9KCIIEPUMEHTATBHBIX YMEHHUH ¢ IIPUMEHEHHEM
MaTtepuallbHO-TeXHHYeCKoH 0Oa3bl ueHTpa «Touka pocra» yueHHK HayduTCs
TIPEICTABIATH HHPOPMALIHIO 06 HCCJICIOBAHUH B TpEX BHAAX:

B BepOaJbHOM: OIMCHIBATH 3KCIIEPMMEHT, CO3/aBaTh CIIOBECHYIO MOJIEJH
OKCNIEpUMEHTa,  (UKCHPOBaTh BHMMAaHHE Ha  H3MEpAEMBIX  BENMUNHAX,
TEPMHUHOJIOTHH; .

B Ta0JIMYHOM: 3aIOJIHATH TaOJIHUIBI JAHHBIX, JIeXalUux B OCHOBE IIOCTPOEHHS
rpaduKoB (IpM 3TOM Y. yYallMXCs BO3HHKAET IEPBHYHOE IIpe/ICTaBJICHHE O
MaciTabax BETWYHH);



B TpaU4ecKoM: CTPOUTHh TIpadUKH MO TaOJIMYHBIM JAHHBIM, YTO Ja&T
BO3MOXHOCTh II€PEXOZia K BBIJBMXKCHUIO TUIIOTE3 O XapakTepe 3aBHCHMOCTHU
MEXJy BelnYMHamMy (IOpU 3TOM YYHTeNb IIOKa3bIBaeT IPEMMYIIECTBO B
‘BU3YallM3allMM  3aBUCHMOCTEl ~ MeXIy  BelIMYMHAMHM,  HANIAJHOCTE M
MHOI'OMEPHOCTE); B BHJIe MaTeMaTHYeCKUX YpaBHEHWii: JaBaTL MaTeMaTHYecKoe
OINKMCaHUe B3aUMOCBS3U BEJIIMYUH, MaTeMaTHYeckoe 00001IeHue. ‘

. BbINyCKHUK NOJYYHT BO3MOMKHOCTH HAYYHThCSH: .

® 0CO3HAHHO UCNONbL306AMb 3HAHUS OCHOBHLIX NPABUIL NOBEOCHUSL 8 NPUPOOE
U OCHO8 300p08020 0OPA3a KHCU3HU 6 bbimy),

® svibupame yenesvie U CMbICIOBbIE YCMAHOBKU 6 C60UX OeliCMEusx u
NOCMYNKaxX N0 OMHOUIEHUIO K JHCUBOU NPUPOOE, 300P08bI0 CB0EMY U OKPYHCAIOUIUX,

® OpUEHMUPOBAMbCA 68  CUCmeMe NO3HABAMENbHbIX  YEeHHOCme. —
60CNPUHUMANMb UHPOPMAYUIO BUOIOSUHECKO20 COOEPICAHUSL 8 HAYUHO-NONYIAPHOU
- numepamype,  cpedcmeax maccoeou ungopmayuu u Humepunem-pecypcax,
KpUMu4ecku' OYeHusamo NONYYEHHYI0 UHGPOPMAYUIO, AHATUZUDYS ee COOePACAHUE
u danHvie 06 ucmouHuke uHgopmayuu,

® coz0asamev CcOOCMEEHHbIE NUCOMEHHbIe U YCMHbIE COOOWeHUA O
‘buono2UYeCcKUX ABNEHUAX U NPOYeccax HA OCHOBE HECKONbKUX UCMOYHUKOB
uHGhOpMayuY,  CONPOBOICOAMb  BLICHIYNIEHUE — Npe3eHmayuer, — Y4umvleds
ocobeHHocmu ayoumopuu ceepCmHuKo8.

YKuBbie OpraHH3MBbI

' BblﬂyCKH'HK Hay4HTCS:

® BBIIENATH CYLIECTBEHHbBIE IPU3HAKM OHONOTUYECKHX OOBEKTOB (KIETOK U
OpPraHM3MOB PACTEHMH, XKUBOTHBIX, 'PUOOB, OaKTepHii) U MPOIIECCOB, XapaKTEPHBIX
IUISl )KUBBIX OPTaHU3MOB,; '

® apryMeHTHpOBaTh, IIPUBOJUTH JIOKA3aTeJbCTBA POJCTBA Pa3iMYHBIX

TAKCOHOB PAaCTEHUI, )KUBOTHBIX, TPHOOB 1 GakTepuii; .

® apryMeHTHpOBaTh, IPUBOJUTH JOKAa3aTelIbCTBA pAa3JIM4YMii paCTEHHH,
»KUBOTHBIX, FPUOOB U OaKTepHii;

® OCYIIECTBIATh KJIACCHU(HUKALKIO OUONOrHYEeCKUX OOBEKTOB (paCTeﬁnﬁ,
)KMBOTHBIX, OakTepuid, rpuOOB) Ha OCHOBE OTpPE/IENICHUs UX TPUHAIeKHOCTA K
‘ONpeeNIEHHON CUCTEMAaTUYECKOU IpyIie; '

'



® pPacKphIBaTh POJb GUONOIMH B PAKTUYECKOH JEATENPHOCTH JHOfieii; poib
Pa3IMYHBIX OPTAaHU3MOB B )KHU3HH YEJIOBEKA;
® OOBACHATH OOLIHOCTH NPOHMCXOXIEHUS M 3BOJIOLUM CHCTEMATHYECKHX
TPYIIl pPacTeHMH M JKMBOTHBIX Ha IpUMepax ‘' CONOCTABJIEHUS OUOIOrMYECKUX
00BbEKTOB,;
| ® BBIABIIATD IIPUMEPHl U PacKphIBaTB cyumé’cu IIPUCTIOCOOJIEHHOCTH
OpraHU3MOB K.CpeJie OOMTaHMs; |
® pa3NMyaThlio BHEIIHEMY BHIY, CX€MaM U OIIMCAHHMSAM pealbHbIe
Ouosornueckne OOBEKTHI WM HMX HW300pPaXXEHUs, BBISABIATh OTIUYUTEIbHBIE
IPU3HAKU OUOJIOTHYECKUX .00 BEKTOB;
® CpaBHUBaTh OHoNOruyeckre oOBEKTHI (pacTeHus, KMBOTHBIE, OaKTepuy,
rpUOBI), TPOLECCHl KU3HEAESTENbHOCTH; JIeNIaTh BBIBOIBI U yMO3aKJIIOYEHHs Ha
OCHOBE CPaBHEHUS; S
® yCTaHaBIMBaTh B3aUMOCBA3M MEXIY OCOOCHHOCTSAMH CTPOEHHS U
(GyHKIUAMU KIT€TOK M TKaHei, OpraHoB ¥ CUCTEM OPTaHOB; .
® HCIIONB30BATh METOMbI GHONOTHYECKOM HAyKH: HAGIIONATH M ONMMCHIBATE
Ouosnornyeckre oOGBEKTHI M IPOLECCHI; CTABUTh OHOJIOIHYECKHE SKCIIEPUMEHTHI U
OOBSICHATH UX PE3yJIbTATHI;
® 3HaTh U apIryMEHTHUPOBATH OCHOBHBIE ITPABUJIA IOBEICHHUS B IPUPO/IE;
® AHAIM3UPOBATh M OLEHUBATH IOCIEICTBHUS JEATEILHOCTH 4YeJOBEKa B
TIPUPOJIE; | ' '
‘ o OﬁHCBIBaTB ¥ HKCIOJIb30BaTh IPUEMBI BHIPAIIUBAHUS M Pa3MHOXEHHMs
KyJbTYPHBIX PACTEHUH ¥ JOMAIIHUX XUBOTHBIX, YXO/a 32 HUMH;
® 3HaTh ¥ COOIOAATH MpaBmiia paboTHl B KAOMHETe GUOJIOTHH.
| BbInyCKHHK NOJTY4YHT BO3MOKHOCTH HAYYHTHCH
® HAXOOUMb UHGHOPMAYUIO O PACMEHUSX, JICUBOMHBIX 2pUbAX U baKmepusx
8 HAYYHO-NONYIAPHOU Jumepamype, OUONOSUYECKUX CNOBAPAX, CHPABOUHUKAX,
Humepnem pecypce, ananusuposamv u oyeHusamov ee, nepesooumv U3 0OHOIL
@opmei 8 Opyeyw, ;
® 0CHO8aM UCCe008aMENbCKOU U NPOSKMHOU 0esIMEeNbHOCIU NO U3YUEHUIO
Op2aHU3MO8  DA3NUYHbIX — YAPCME  JICUBOU  NPUpPOObL,  BKIIOUAS — YMEHUs.
popmynuposeams 3a0auu, npedcmagisimes pabomy HE 3auumy u 3auunams ee.
® UCNONL306aMb NPUEMbl OKA3AHUA NEPBOll NOMOWU NPU OMPABNEHUU
- A008UMBIMU 2PUBAMY, AOOEUMIMU PACEHUAMU, VYKYCAX HCUBOMHBIX; pabombl ¢
onpeoenumenamu pacmenuli; PA3MHOMNCEHUs. U  BbIPAUSUBAHUS  KYILbIMYPHbIX
' pacmeHuil, yxédoM 30 OOMAUIHUMU HCUBOMHBIMU,



® OpueHmupo6amvCs 6 Cucmeme MOPANbHbIX HOPM U YeHHOCmell Ho
OMHOWIEHUIO K 00beKmam Icusoll npupoobl (npusHanue 6vlCOKOU yYeHHOCmu
JCUHU 60 6CEX ee NPOABNCHUAX, OSKONO2UYECKOe CO3HAHUE, IMOYUOHANILHO-
YEHHOCMHOE OMHOUEeHUe K 06beKmam HCUueol npupoost); |
® OCO3HAHHO UCNONB306AMb 3HAHUA OCHOBHLIX NPAGUL FOEEOCHUs 6
npupooe; 6v16upame yenedvie U CMbICIO8bE YCMAHOBKU 8 CEOUX Oelicmeusx u
NOCMYNKAX NO OMHOULEHUIO K JHCUBOTL NPUPOOe;
® co30asame cobcmeennbie NUCLMEHHbIC U YCMHbIE COOBWenus o
PACMENUsX, HCUBOMHBIX, BAKMeEPUs U 2pUBAX HA OCHOBE HECKONLKUX UCOUHUKOS
uHgopmayuy,  conpoeodcoams  GvicmynneHue  npesenmayuer, yuumuoleas
0cobenHocmu ayoumopuu ceepCmHuKos;
® pabomamv 6 zpynne C6epCMHUKO8 NPU PeuleHul NO3HABAMENbHBIX 3a0aY
| censanmbIx  C uzyueHuem O0cobeHHOCMel CMPOeHUs U  JHCUIHEOeMENbHOCHIY
pacmenuii, JICUBOMHBLY, 2pubO8 U baxkmepuii, nraHUpO8amb  COBMECTHYIO
- 0esmenbHOCMb,  YYUmMbI6ams MHEHUEe OKPYICAIOWUX U adeK8amHo oyeHusamuo
cobemeennbiii 6x1a0 6 desmensHOCHb epynnul.
YeJi0BeK M €ro 310poBbe
BblnyckHHMK HayYHTCSH:
® BBIJICNATH  CYIIECTBEHHBIE MNPHU3HAKH  OHOJIOTMUECKHX  OOBEKTOB
(’KUBOTHBIX KIETOK U TKaHEH, OPraHOB M CHCTEM OPTaHOB YeJIOBEKa) K IIPOILIECCOB
XKU3HE/IeATEIbHOCTH, XapaKTEPHBIX JUIS OPraHU3Ma YeJIOBeKa;
® apryMeHTHPOBaTh, IIPUBOJIUTH A0KA3aTeIbCTBA B3aUMOCBS3H Y€jIOBEKA U
OKpY’KaroIlle# CpeJIbl, POACTBA YeJIOBEKA C )KUBOTHBIMHY,

® apryMeHTUpOBaATh, IPHBOJUTH [JOKA3aTEJbCTBA OTIUYMUM 4YeJIOBEKA OT

)KUBOTHBIX; |

® apryMeHTHpOBaTh,  [PHUBOJUTH  JOKAa3aTeIbCTBA  HEOOXOMMMOCTH
- coOmoIeHns Mep NPOGUITAKTHKY 3a00IeBaHHH, TPABMATH3MA, CTPECCOB, BPE/IHBIX
TNPUBBIYEK, HAPYIUCHAS OCAHKH, 3PEHMS, CIlyXa, MH(QEKIMOHHBIX M MPOCTYIHBIX
- 3a60JIeBaHUI;

® OOBACHATL OBOMOLMIO BHNa YelOBeK pasyMHBI Ha IpEMepax
COTIOCTAB/ICHUsI GHONOTMYECKUX 0OBEKTOB U IPYTUX MAaTEPHATBHBIX apTe(aKToB; .

'® BBUSIBIIATH NpUMEPHl M IOSCHATh [POSBICHHE  HACIEICTBEHHBIX
‘3a6oneBaHmil . y 4el0BeKa, CYIIHOCTb MpPOLECCOB  HACIE/ACTBEHHOCTH |
M3MEHYUBOCTH, TIPUCYIIEH UeToBeKy;

o



® pa3sIMYaTh IO BHEUIHEMY BHJY, CXEMaM ¥ OIMCAHUSM peajbHEBIe
buonoruyeckue oOBEKTH (KIETKH, TKAaHH OpPraHbl, CHCTeMBI OPIaHOB) MM HX
1300paXKeH s, BBISBIIATH OTIINYMTEIbHBIE HPU3HAKH GHOIOTHYECKHX OOBEKTOB;
® CpaBHUBATh OMOJIOrHYECKUE OOBEKTHI (KJIETKH, TKAHH, OPraHbl, CUCTEMEI
OpraHoB), MPOLECCHl XU3HENEATENBHOCTH (IIUTAaHUE, JbIXaHHe, OOMEH BeliecTs,
- BBIIICJIEHHE | JIp.); IeNaTh BEIBOJIBI M YMO3aKIIOUEHHs HA OCHOBE CPABHEHHS;
® YCTAQHABIMBAaTh B3aUMOCBA3M MEXIYy OCOOEHHOCTSMH CTPOEHHs |
* QYHKIMSAMH KIIETOK ¥ TKaHell, OpraHoOB U CHCTEM OpraHoOB;
® HCIONB30BaTh METO/bI GHOJOrMYECKOH HAyKH: HAOIIONATh U OMUCHIBATH
Ouonoruyeckre OOBEKTHI U IIPOLECCHl; IPOBOAUTH MCCIIEIOBAHMS C OPTAHH3MOM
YeNoBeKa U OGBIACHATH MX Pe3yIbTATHL;
' ® 3HAaTh M apryMEHTHPOBaTh OCHOBHbIE IPHHIMUIIEI 30POBOTO 06pa3a
YKM3HH, PallMOHAJIBHOM OpraHu3aIlii TPYyaa U OTAbIXA;
® aHAIM3MPOBaTh W OLEHUBATH BIMSHME (HAKTOPOB PUCKA HA 3J0POBHE
Ye/I0BEKa;

’ -

® OIKCHIBATH U MCIIOJIb30BaTh IIPUEMbI OKa3aHHUs IIEPBOM TOMOIIH;
® 3HATh U COOMIONATH MPaBHJIa pabOTHI B KAOUHETE OMOJIOTHH.
BbInyCKHHMK N0JIyYHT BO3MOKHOCTb HAYYHTHCH S
® 00vACHAMb HE0OXOOUMOCMb NPUMEHEHUs. MeX UMY UHBIX NPUEMO8 NpuU
. OKA3aHuu  nepeot  006pauebHOU  NOMOWU NPU . OMPABNEHUSX,  OJICO2AX,
0OMOpOJICeHUsX, MPABMAX, CNACEHUU YMONAIOUe20, KDOBOMEYEHUSIX,
® HAX00UMb UHGOPMAYUIO O CIMPOCHUU U HCUSHEOEAMENLHOCTIU YeNI08CKA 6
HAYYHO-NONYNIAPHOU  umepamype, OUONOZUNECKUX —CLOAPSX, CNpaBoO4HUKAX,
Humepnem-pecypce, ananu3upoeamb U oyenusamv ee, nepesodumb U3 OOHOI
qboprz 8 Opy2yio;
® OpUEHMUPOBAMbCA 6 CUCmeMe MOPALbHbIX HOPM U YEHHOCMEl ho
OMHOWEHUIO K COBCMBEHHOMY 300P06bI0 U 300P08bIO OPY2UX H0OeT; .
® HaxoO0umv 6 Y4ebHOU, HAay4HO-nonynapHou aumepamype, Humepnem-
pecypcax unqbopmauuro 06 opeanuzme yenosexa, opopmiime ee @ eude VCMHbIX
coo6u¢enuu u Oomadoe
® aHANU3UPOBAMb U OYEHUBAMb YeleBble U CMBICIOBbLE YCMAHOBKU 6 CE0UX
0elCmeusx u noCMynKax no OMHOUIEHUIO K 300pBEbI0 CB0EMY U OKDYIHCAIOUJUX;
noCciedCmeus enUAHUA PaKmopos pucka Ha 300po6ebe Yenoeexa.
| ® cozdaéame cobcmeennvle NUCLMEHHble U ycmHble * coobwenus o6
Op2aHU3Me Heno8eKa u €20 HCUSHEeOeSMEeNbHOCIU HA OCHOBE HECKONbKUX



- UCMOYHUKO8 'qubopmauuu, conpoeodcoams  8biCmMynNeHUue — npe3eHmayuetl,
yuumoieas ocobenHocmu ayoumopuu cepCmHuUKo8;

® pabomambe 6 cpynne C8ePCMHUKO8 NPU PEULeHUU NO3HABAMENbHBIX 3A0aY
CEAZAHHBIX C OCOBEHHOCMAMU CMPOCHUS U IHCUSHEOCAMENbHOCU opeaHuzma
‘wenoeeka, nIaHUpoeam COBMECMHYIO  0eAMENbHOCHb, YUUMbIBAMb MHEHUE
OKPYIHCAIOWUX U AOEK6AMHO OYEHUBAMb COOCMBEHHbI 6KAAO 6 OesmenbHOCHb
2pynneoi.

. O0mue 6HosIornyecKue 3aKOHOMEPHOCTH

BbinyckHHK HAYYHTCS:

® BBIICJIATh CYLIECTBEHHBIE IPH3HAKU OHOJOTUYECKHX OOBEKTOB (BHA,
9KOCHCTeMBI, OHOC(EpBI) U TPOLECCOB, XapaKTEPHBIX ISl COOOLIECTB JKUBBIX
OpTaHHU3MOB; _ ‘

® apryMEeHTHPOBaTh, IPUBOJUTH JOKA3aTeIbCTBA, HEOOXOAUMOCTH 3aIUTHI
OKpPY>Karolle cpeasl;

® apryMeHTMpOBATh, MPUBOAMTH JOKA3aTENHCTBA 3aBUCHMOCTH 3I0pOBBS
YeJI0BEKa OT COCTOSIHUS OKPYIKArOIIeH CpeibI;

® OCYIIECTBIATh KIacCHU(PUKAIHMIO OHONIOTHYECKHX OOBEKTOB HAa OCHOBE
OTIpe/IeIIeHNs KX IPUHA/JIEKHOCTH K ONPE/IENIEHHON CHCTEMaTHIeCKO# IPYIIIE;
‘ ® DPacKpbIBaTh POJIb OHONOrHY B IPAKTHYECKOH AESATENBHOCTH JIOEH; POIIb
Ouonoruyeckux OOBEKTOB B TNPUPOJAE M OKM3HM 4YeloBeKa, 3HaYeHHe
OMOJIOrUYECKOro pazHOoOpasys NSl COXpaHeHHs GHOCheEpHI; '

~ ® OOBACHATH OOIIHOCTH HPOMCXOXKICHHS M 3BOJIOLHMH OpraHU3MOB Ha

OCHOBE COIIOCTaBIIEHUs] OCOOEHHOCTEH UX CTPOCHUS ¥ QYHKIIHOHUPOBAHHS;

® OOBSACHATH  MEXaHHU3MBl  HACIENCTBEHHOCTH W I/IBMeH‘{HBQC’I"I/I,S
BO3HUKHOBEHUS MPHCIIOCOGIIEHHOCTH, IPOIECC BUA00GPa30BaHMS;

® pa3NuyaTh 10 BHEIUHEMY BHJAY, CX€MaM U OIHCAHHAM peajbHbIe
Ouonoruyueckue OOBEKTHI WIA HX H300paXKeHus, BBISBIISISL  OTJIIAYUTENbHBIE
TIPU3HAKU OMOJIOTUMECKHX O0BEKTOB,

® CpaBHUBaThb OMONIOTMUECKUE OOBEKTHI, IPOLIECCHI; MENaTh BHIBOABI U
YMO3aKJIIOYeHUs] Ha OCHOBE CPaBHEHHUS; .

® yCTaHaBIMBaTh B3aUMOCBA3M MEXIY OCOOCHHOCTSAMH CTPOEHHS .U
(GYHKLIHSIMH OPraHOB M CHCTEM OPTaHOB; #
' ® JCII0JIE30BaTh METO/bI OMOIOTHYECKOW HAyKH: HAOJIOJATh W OIMCHIBAThH
Onornoruyueckre OOBEKTHI M MPOLECCHL; CTABUTh OMONIOTHMYECKHUe 3KCIIEPUMEHTHI U
OOBACHATH UX PE3YJIBTATHI;



® 3HaTh M apryMEHTHPOBaTb OCHOBHBIE IIPaBUJIA TOBEAEHHS B HPHUPOJIE;
aHAJIM3UPOBATH ¥ OLIEHUBATH IIOCIECTBHS AESTEIBHOCTH Y€JI0BEKA B IIPUPOJIE;
® OMNHMCBIBATH M MCIIOJIB30BATh IIPUEMBI BBHIPAIIMBAHUS M Pa3MHOXKEHMs
KyJbTYPHBIX PACTEHHMH M JOMAlIHUX )KUBOTHBIX, YXO/ia 32 HUMHU B arpoleH03aX;
® HAaXOIUTb B Y4YeOHOM, HAayYHO-TIOMYJAPHOW JHUTEpaType, UnrepHerT-
- pecypcax MHGOPMAIMIO O XKUBOH MpHpoze, OGOPMIATH €€ B BHIE MHCHMEHHBIX
COOOIIEHHUH, qoma}lOB, pedeparos,
e 3HATH U COOMIONATH IPABHIIA PaGOTHI B KAGUHETE GHOJOTHH.
BhINyCKHHK NOJIYYHT BO3MOKHOCTh HAYYHUTbCS:
® NOHUMAMb  9KONO2UHECKUe npobremvl, BO3HUKAIOWUE 6 YCIOBUAX
HepayUoOHANbHO20 NPUPOOONONL306AHUSA, U NYMU PEULEHUS. STUX NPobTeM;
| ® QHANU3UPOBAMb U OYEHUBAMDb Yejlesble U CMbICI08bIE YCMAHOBKU 6 CE0UX
oeucmeusx u NOCMynkax no OMHOUEHUIO K 300POBbI0 C80EMY U OKPYICAIOUYUX,
nocneocmeus 61UAHUSL paKkmopos pucka Ha 300posve Yenoseka,
® HaxoOumbv UHGOpMayuio no eonpocam obweli buonouu 6. Hay4Ho-
NONYIAPHOU  umepamype, — CNeyUanu3upoBaHHvlX  OUONIOSUNECKUX — CLOBAPSX,
cnpasounukax, Humepnem pecypcax, = ananuzupoeame U oyeHuéamv  ee,
nepeeooums u3 0OHOU hopmul 8 Opy2yio; . |
® OpUEHMUPOBAMbCS 68 CUCMEMEe MOPANbHLIX HOPM U YeHHOcmell no
. OMHOUIEHUIO K 06beKmam JCUB0U NPUpoOsl, COOCMBEHHOMY 300POBbIO U 300POEbIO
Opyaux nooei (npusHaHue BviCOKOU YEeHHOCMU HCUZHU 80 6CeX ee NpPOSENeHUX,
© 9KON02UYECKOe CO3HAHUE, SMOYUOHANLHO-YEHHOCHOE OMHOUWEeHUe K 06beKmam
JHCUBOU NPUPOODL);
 coszdaeamv cobCMEEHHbIE NUCMEHHbIE U YCmHbe COOBWeHUs O .
cospemenvix npobiemax 6 obracmu GUONO2UU U OXPaHbL OKPYIHCaroweli cpedvl Ha
'OCHO6e HeCKONbKUX UCMOYHUKO8 UHPOPMAayuy, conpoeodicoams  8biCMynIeHUe
npesexmayuet, y4umoiéas 0cobeHHocmu dydumopuu C8EPCMHUKO8,
pabomamy 6 2pynne c6epcmHUK0O8 npu peuleHuu NO3HABAMENbHbIX 3a0aY
CEA3AHHBLY C MEOPEMUHECKUMU U NPAKMUYECKUMU npobreMamu & obnacmu
MOJZéKle}lpHOu 6uonozuu, 2eHemuKu, SKON02UU, BUOMEXHONO2UU, MEOUYUHBL U .
OXpaHvl OKpyd*calouyeli cpeol, NIAHUPOBAMb COEMECMHYIO 0eSMeNbHOCb,
YUUmMb186amo MHEHUE OKPYIHCAIOUWUX U A0EKBAMHO OYCHUBAMb COOCMBEHHbII emad
8 OesimenbHOCMb 2PYNNbL. ‘



Ipuwnoocenue?2
K npuxazy Ne 01-15-69/1
om 18.08.2021

1.2.5.10. ®u3zuka ‘

BbIinycKHMK HAYYHTCS:

© CO6JIIO}1aTB npaBuiia 0€30MacHOCTH U OXpaHbl TpyHa IpH pa60Te C
y‘-ICGHBIM U J1a6opaTopHI>1M o0opynoBaHuEM;

® TIOHMMaTh CMBICI OCHOBHBIX (PU3MYECKHX TEPMHHOB: (QHU3MYECKOE TEJIO,
¢usmgeckoe sBneHue, GpuUIecKas BeNMINHA, €UHUIBI K3MEPEHHS; '

® pacrno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXHO pEIIMTh IPH IOMOIIM
(GuspMueckux  MeTONOB; = aHAIM3UPOBATh  OTIENbHBIE JTalibl  [IPOBENEHHUS
| WiccleI0BaHMIt 1 MHTEPIIPETHPOBATH PE3YJIbTAaThl HAGIIIOCHUH U OTIBITOB;

® CTaBUTh OIBITBI [0 HCCIENOBAaHUIO (U3UYECKUX SBICHHM WK
(u3nyeckux. CBOUCTB Ten 0e3 HCIIONB30BAHHS MPSAMBIX H3MEPEHHH; HPH 3TOM
(GopmynrpoBats npobiieMy/3anady y4eGHOTO 3KCIIEpPUMEHTa; COOMPATh YCTAHOBKY
U3 TIPEJUI0XKEHHOT0 000pYAOBAHHUST; IPOBOAUTH OMBIT U (OPMYIHUPOBATEH BHIBOJIEI.

ITpumeuanne. Ilpu mnpoBeneHHM uccIeNOBaHUS (QU3UYECKHX SBICHUN
M3MEpHTEIbHEEe MPUOOPH HCIONB3YIOTCS JIMIIb KAK JATYHKH U3MEpEeHHUs
¢Gu3rdecKkux BeIWYMH. 3alMCH NOKa3aHUi MPSIMBIX H3MEPEHHMH B 3TOM ClIydae He
TpebyeTcs:

® IIOHMMATh POJIb IKCIIEPHMEHTA B ITOJyYSHUH HAYIHOM HH(OpMAIIUH;

® NPOBOIUTH IpPSMBIE M3MEPEHHs (QU3MYECKHX BEJIUYUH: BpEMS; -
paccTosiHMe, Macca Tena, 00beM, CHIla, TeMIlepaTypa, aTMOC(hepHOe aBlICHHE,
BIXKHOCTh BO3/lyXa, HaNpsDKeHHe, CHJa TOKA, DaJUallMOHHBIA (oH (c
UCIIOJIb30BAHUEM JIO3MMETpa); INpPH O3TOM BBIOMpPATh ONTHMAIBHBIA CIOCOO
' M3MEpeHHs] M KCIONB30BaTh IPOCTEHIIIME METObl - OLEHKHA MHOrPelIHOCTeH
W3MepeHHH. | '
| HpHngaHne. JhoGast yueGHAas mporpamMma JOIDKHa 0GecreYnBaTh
OBJIaJICHIE MIPSIMBIMU U3MEPEHHUSMHE BCEX TIEPEUNCIIEHHBIX GU3UUECKIX BETMUHMH.

® IIPOBOAWUTH HCCIIEZOBaHUE 3aBI/ICI/IMOCTeI/I (GU3NUECKUX BEIUYHH C
JHCIIOJIB30BAaHHEM IIPSAMBIX M3MEPEHHMI: IIpU >TOM KOHCTPYMpPOBaTh yCTaHOBKY,
(buKCHpOBATEL ‘PE3yNBTATHI MONYYEHHON 3aBUCHMOCTH (DM3MUECKHX BEJIHYHH B
BUJIe TaOIUI ¥ rpadUKOB, NeNIaTh BBIBOJBI IO PE3YJIbTaTaM HCCIIEJOBAHMSI;

® IIPOBOJAWTH KOCBEHHBIE HM3MEpEHHS (HU3UUYECKUX BEIUYHH: IIpU
BBINIOJTHEHUHM HM3MEPEHHH CcOOMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEIys



TIPEVIOKEHHONW WHCTPYKIMH, BBIYMCIIATH 3HAUYEHHE BEIMYUHBI M aHATM3UPOBATh
TOJTy4eHHBIE PE3YJIBTATHI C yIeTOM 33JaHHON TOYHOCTH U3MEPEHHUH;

° aHAIM3MPOBAaTh CHTYallUd MPAKTHKO-OPHEHTHPOBAHHOTO XapakTepa,
. y3HaBaTh B HHX IIPOSIBIEHME HU3Y4YEHHBIX (U3MUECKUX  SIBICHMH WK
3aKOHOMEPHOCTEH ¥ IPUMEHSITh UMEIOIIUECs 3HAHUS JUIsl MX OOBSICHEHMUS;

e TOHMMATh IPUHIMUIEl IEHCTBHS MaHIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOWMCTB, YCIIOBHUSI X 6E30I1aCHOTO UCIIONB30BAHMS B IOBCEAHEBHON XKHU3HH;

® WCMONB30BaTh TIPM BBHINOJHEHWH Y4eOHBIX 3ajad HayYHO-TIOMYJISIPHYIO
nuTepaTypy O (HU3MYECKMX SBJEHHMSX, CIPaBOYHBIC MaTepualbl, pPeCypChl
UurepHer. . ‘

B mpouecce (HOpMHUPOBaHUS SKCIEPUMEHTAIbHBIX YMEHHH C TPUMEHEHHEM
MaTepHUaNbHO-TEXHUIeCKo! 0a3pl meHTpa «Tovka pocra» ydalluecs Hay4darcs
TPEeACTaBIATH HHPOPMALHIO 00 MCCIIe0BAHUH B YETBIPEX BHJAX: )

B BepOaJIbHOM: OIKCBHIBATH JKCIIEPUMEHT, CO3/aBaTh CIIOBECHYIO MOJEIb
SKCIIEpHMEHTa, PUKCHPOBATh BHUMAHUE HA U3MEPAEMBIX QU3MYECKUX BEIUIMHAX,
TEPMHHONOTHH; v

B TAOJIMUHOM: 3aIIOJIHATH TAOIHIBI JaHHBIX, JIEKAIIUX B OCHOBE MIOCTPOCHHUS
‘rpadukoB (MpH ITOM y YyYaIIMXCs BO3HMKAET IEPBAYHOE MPEACTAaBICHHE O
MaciTabax BeJIMYHH); '

B rpaMuecKOM: CTPOUTH rpadUKM MO TaOJMYHBIM JaHHBIM, YTO TO3BOJIAET
TepeiiTy K BBIBYDKEHHMIO TUIOTE3 O XapaKTepe 3aBUCUMOCTH MEX/y (pU3HICCKUMH
BenMYMHaMK (IIPH 3TOM YYHUTEIb IOKAa3bIBAaeT MPEMMYINECTBO B BH3yalM3alluH
3aBUCUMOCTEN MeX/y BETHIMHAMH, HATJISIHOCTH M MHOTOMEPHOCTS); |

B aHAIATHYECKOM (B BHJIE MAaTeMaTHYeCKUX YpPaBHEHHM): IPHBOIUTH
MaTeMaTHYeCKOe OIKMCaHWe B3aUMOCBS3H (PU3MUYECKUX BEJIMYHMH, MaTeMaTHUIecKoe
000QI1IeHEe OTYYESHHBIX Pe3yJIbTaTOB.

BbINyCKHHK MOJYYHT BO3MOMKHOCTH HAYYHTHCH:

® oco3Hasamv YEHHOCMb Haylmiﬂx uccnedoeanuti, pono QuU3UKY 6
pacuupenuu npedcmasnenuii 06 OKpyscaloueri mupe u ee 6Kna0 6 yiyduienue
Kauecmea HCusHu, _—
| ® UCNONbL306aMb NPUEMbl NOCMPOEHUS ¢usuueckux modeneil, noucka u
 hopmynupoeku  00KaA3amenbeme  6blOBUHYMBIX 2UNOmMe3 U MeopemuyecKux
86160008 HA OCHOBE IMNUPUHECKU YCIMAHOBIEHHBIX PaKmos;



® CpPAsHUBaMb MOYHOCMb USMEPEHUA PUUYECKUX 6eNUYUH NO BENUNUNE UX
OMHOCUMENbHOU NO2PEUIHOCIU NPU NPOBEOCHUU NPAMBIX UZMEDEHUT; "

® CamMoCmosmenvbHO NpPOBOOUMb KOCBEHHble USMEPEHUSs U UCCNeO008aHUS
Qusuueckux 6eruuuH ¢ UCNONL30BAHUEM PAZIUYHBIX CHOCOBOB UIMEPeHUs
Qusuveckux eeruyun, 6b16UPamMb CPEOCMEA UIMEPEHUS. C YHEemOM HeobX0OUMOl
MOYHOCMU UsMepeHul, 060cHoBbIBamMb 8b100p 'cNOCOba UIMEPeHUs, A0eK8AMHO20
NnoCmaenenHou = 3adade, NpoBOOUMb OYEHKY OOCMIOBEPHOCHU  NOTYYEHHbIX
pe3ynomamos,

® 6OCHpUHUMAMb UHPOPMAYUIO PUIUYECKO20 COOEPICANUSL 6 HAYUHO-
- nonynapHoii umepamype u Cpedcmeax Macco8oll UHMOpMAyuY, Kpumuyecku
OYeHUEamob NONYHEeHHYI0 UHPOPMAYUIO, AHATUIUPYS ee codepiicanue U OanHble 06
- UCMOYHUKe uud)opmauuu,' ,

® coz0aeamv cobcmeennvie MUCLMEHHBIE U yemuvie  coobuenus o
Qusuueckux A6NEHUSX HA OCHOBE HECKONbKUX UCMOYHUKOE UHGOpMAyuy,
COnpoeodicoame  6bICMIYNIIEHUE — Npe3eHmayueli,  YYumoleas  OCOBEeHHOCHU
ayoumopuu ceepcmHuKos. '

Mexannyeckue siBJIeHUS

BoinycKHHK HAYYHTCS:

® pacno3HaBaTh MEXaHHYECKHE SBICHHUS U OOBACHATH HA, OCHOBE
VMEIOIMXCSl 3HAHWWA OCHOBHBIE CBOMCTBA WM YCJIOBHS IPOTEKAHMs DTHX
SBICHUH: pAaBHOMEPDHOE W HEPaBHOMEPHOE [BI)KEHHE, pAaBHOMEPHOE W
PaBHOYCKOPEHHOE IPSMOJIMHENHOE ABHKEHHE, OTHOCHTEIBHOCT MEXaHUYECKOTO
JBHXKEHHsI, CBOOOIHOE MajieHHe TeJl, PABHOMEPHOE JBUKEHHE MO OKPY)KHOCTH, |
MHEpLAS, B3aMMOJIEHCTBHE TeJ, PEaKTHBHOE NBIDKEHHE, Iepefada JaBIEHUs
TBEPABIMU TEJIaMH; XXHUIAKOCTSMU U Ta3aMH, aTMOC(EpPHOe JaBiI€HHE, . [NIaBaHHe
- Tell, PAaBHOBECHE TBEPABIX TeJ, HUMEIOIMX 3aKPEIUIEHHYI0 OCh BpalleHus,
KoJiebaTeIbHOE IBUXEHHE, PE30HAHC, BOJHOBOE JBMKEHHE (3BYK);

® ONHWCBIBATh H3YyYEHHBIE CBOMCTBA TeI M MEXAHWYECKHE SIBIICHMUS,
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL ITyTh, IepeMelleHne, CKOPOCTh, YCKOPEHHe,
‘TiepHo]| oOpallleHusl, Macca Tella, TNIOTHOCTh BEIeCTBa, Chia (cuia TSDKECTH, OUJIa
YIPYTOCTH, CHJIa TPEHHs), AABJIEHHE, UMITyJIbC TeNa, KHHETHYECKas BHEpPIus,
NIOTEHIMAIbHAST SHEPIUsi, MEXaHUYecKas paboTa, MexaHu4ecKass MOIIHOCTh, KITJ]
TPH COBEPLIEHUH paGOTHI C UCTIONB30BAHHEM TIPOCTOTO MEXaHU3MA, CHIIa TpEeHHS,
AMILTHTY/a, MepHOJ M YacToTa KOQIeGaHui, /IMHA BONHBI M CKOPOCTh ee
PACTIPOCTpaHEeHHs; [PH ONUCAHHM IIPaBUJIBHO TPAaKTOBaTh (DU3MYECKUM CMBICI
HMCTIONb3YEMBIX BEMYMH, HX 0003HAYCHHUS ¥ €UHULIBI M3MEPEHHs], HaXOIUTh



(GopMynbl, CBS3BIBAIOLIME JAaHHYIO (GU3HYECKYIO BEJIHYHMHY C JAPYIHMH
- BeJINYMHAMH, BBIYHCIATH 3HAYEHHE HU3HIECKOM BenuqﬁHLI;
| ® aHAJIM3MPOBATh CBOMCTBA TeJ, MEXaHUYECKHE SBJICHHS W IPOILIECCHI,
MCIIONb3Ysl (PU3UUECKHE 3aKOHBI: 3aKOH COXpPAHEHHs SHEPI'UH, 3aKOH BCEMUPHOIO
TATOTEHUs, IPUHIMII CYNEepHO3ULUU CHJI (HaXOXICHWE paBHOIEHCTBYIOIIEH
cunsl), I, II u III 3axonsl. HeloTOHA, 3aKk0H cOXpaHEHHs HMILyJibca, 3aKOH Iyka,
3akoH Ilackand, 3aKoH ApxuMena; ITIPH OTOM pasiuyaTh  CIOBECHYIO
(OpMyITHPOBKY 3aKOHA U €r0 MaTeMaTHYEECKOE BEIPAKEHHE; '

® pa3nuyaTb OCHOBHBIE IIPU3HAKM U3YYEHHBIX (U3UYECKUX MOJIEIei:
MaTepHualibHas TOUKa, MHepLUaIbHas CUCTEMa OTCYETa,

e pelmiaTy 3aJa4yd, MCIONb3ys (PU3MUecKue 3aKOHBI (3aKOH COXpaHEHHs
SHEprHH, 3aKOH BCEMHUPHOTO TATOTEHHs, NPUHIMUN cyneprosumuu cur, I, 1T u I
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITysbca, 3aKkoH I'yka, 3akoH Ilackais,
3aK0H Apxumena) U (GOpMyJbl, CBs3bIBaioIIe (U3MYECKHE BETMYHHBI (ITyTh,
CKOpPOCTh, YCKOpEHHE, Macca Tejla, IUIOTHOCTh BEIIECTBA, CHUIIA, JaBIIeHNe,
MMITYJIbC TeNa, KMHETHYECKas SHEprus, MOTEHIHAIbHAS SHEPIUs, MEXaHHUeCKas
paboTa, MexaHuM4Yeckas MOIIHOCTb, KIIJ[ IpOCTOro MexaHuW3Ma, CHjia TpEHHS
" CKONBXKEHHMs, KOd(GUIMEHT TPeHHs, aMIUINTY/Ia, IIePHO M 4acToTa KojieGaHui,
JUTMHA BONHBI ¥ CKOPOCTH €€ PacIpOCTpaHEeHHs): Ha OCHOBE aHAIH3a yCIIOBUS
3a/1a4 3alUCBIBAaTh KPATKOE YCIIOBUE, BBIIENATh (U3NIECKUE BEIMYMHBI, 3aKOHBI
U (opMyibl, HEOOXOAUMBIE IS €€ pPEelIeHUs, MPOBOAUTH PacueThl M OLIEHUBAThH
peasbHOCTb MOJIYyYeHHOrO 3HaueHUs! PU3HIECKOM BETUYMHBL. ‘

BbinycKkHHK MOJTYYUT BO3MOKHOCTD HAYYHTHCH

® UCNONb306aMb 3HAHUAL O MEXAHUYECKUX ABNEHUAX 8 NOBCEOHEBHOU JHCUSHU'
ons obecneuenus besonacHocmu npu obpawjenuu ¢ npubopamu U MexHU4ecKUMu
yempoticmeéamu, 0N COXPAaHeHUs. 300p08bs. U COBNOOEHUS HOPM IKOLOSULECKO20
noseoenus 6 OKpyJcaoweu cpeoe; NPUBOOUMb HNPUMEDbL  NPAKMUYECKO2O
UCNONB308AHUS qbzbuqecxux SHAHUIL O MEXAHUYECKUX SENeHUAX U (DUBULECKUX
3GKOHAX, NpUMepbl UCNONL306AHUSL 60300HOBIACMbIX UCTIOUHUKOB SHEP2UU;
- 9KONIO2UYECKUX NOCNIEOCMEULL UCCIIE008AHUSL KOCMUYECKQ20 NPOCHPAHCME, )
® pasnuyame 2paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb
- 6ceobwuu.  Xapakmep — QyHOAMEHMANbHHIX — 3GKOHO6  (3GKOH coxpanenus
MEXAHUYeCKOU 3Hepeuu, 3aKOH COXPAHEHUs UMNYIbCd, 3AKOH —BCEMUPHO20
msA2omeHUs) U OZPAHUYEHHOCMb UCNONb308AHUS YACMHbBIX 3aKOHO08 (3akon Iyka,
Apxumeoa u op.),;
' ® Haxo0umv A0EKEAMHYI0 NPEONIONCEHHOU 3a0aie @QUUHECKYI0 MOOeb,



paspeuiamo np06JzeMy KAaK Ha OCHOoBE UMEenUWUXCA BHAHULL NO MeXaHuke ¢
uCnOﬂb306dHueM mamemamuieckoco annapama, maxk u npu nomouwju Memooos

OYeHKU.
~ TensioBbie SIBJICHHS

BbInyCKHMK HAYYHTCS:

® DAClO3HaBaTh TEIUIOBBIE SIBICHUS U *O0BACHATh Ha 0Oa3e HMMEIOLIUXCS
3HaHUH OCHOBHBIC CBOFCTBA MIIM YCIIOBUS MPOTEKAHMUsS STUX SABIEHHUI: 1udbdy3us,
U3MEHEeHHue o0beMa Tesl NMPH HarpeBaHUM (OXJIaXICHUH), OOJbIas CHKMMAEMOCTh
 ra3oB, Majas .COKUMAEMOCTh XKUIKOCTEW M TBEPABIX TeJl; TEILIOBOE paBHOBeCHE,
UCIIapeHUe, KOHJEHCAlUs, IUIABJIEHUE, KPUCTAUIU3AINsA, KHUIIEHHWE, BIIAXKHOCTh
BO3/yXa, pa3jIH4YHbIe CIIOCOOBI Terionepenayu (TeruIonpoOBOAHOCTb, KOHBEKIIHS,
U3JIly4YeHHUEe), arperaTHele. COCTOSIHUS BeIIeCTBa, IOMJIOIIEHHE 3SHEPTHH IpPH
JWCTIAPEHUH JKUIKOCTH M BBIIEJEHHE ee NpU KOHIEHCAIWM I1apa, 3aBHCHMOCTb
TeMIIepaTypbl KAUTIEHUS OT JaBJICHMUS; |

® ONKCHIBATh M3yYEHHBIE CBOMCTBA TEJ U TEIUIOBHIE SIBIICHHUS, HUCIOJB3YS
¢u3pueckre  BENUYMHBI:  KOJNUYECTBO  TEIUIOTHI, BHYTPEHHSS  OHEPIWd,
TeMIepaTypa, yJeidbHasl TeIIOEMKOCTh BEIECTBa, ylAebHas TEILIOTa IUFABIICHNUS,
ylelnbHas TeIUIoTa NapooOpa3oBaHWUs, yJAelbHas TEIUIOTA CrOpaHUs TOILIMBA,
KO3(Q(QUIIMEHT TIONEe3HOro MEHCTBUS TEIUIOBOTO MIBWIATeNs; IPH ONHUCAHWK
IPaBUJIBHO TPaKTOBaTh (HU3UYECKUA CMBICI, HCIOJB3YEMBIX BEJIHYMH, HX
0003HaUEHHUS U eIMHUIIBI U3MEPEHHsI, HAaXOAUTh (POPMYJIBI, CBI3BIBAIOIIKE JAHHYIO
- U3MYECKYI0 BeNMYMHY C JPYTMMH BeIMYAHAMH, BBIYMC/ISTH 3HAUEHHE
(bU3UIeCcKOi BeTHYUHEI,

® aHATM3MPOBATh CBOWCTBA TeJ, TEIUIOBHIE SBIEHHA M  IPOIECCH,
WCTIONB3Ysl OCHOBHBIE TIOJNIOXEHHS ATOMHO-MOJNEKYJSIPHOTO YHeHHS O CTPOEHHH
BEILECTBA 1 3aKOH COXPaHEHHs SHEPIUH;

'@ pa3nMYaTh OCHOBHbIE TIPH3HAKM H3YyYEHHBIX (DUIUYECKUX MOJelei
'CTPOEHHSI Ia30B, KMAKOCTEH U TBEPABIX TEJT; '

® IPUBOJUTH IPUMEpPHl MPAKTUYECKOTO HCIONB30BaHUSA  (DHUBHYECKUX
3HAHWH O TETUIOBBIX SIBIICHUSIX;

® peliaTh, 3aJa4d, HCIOJB3ys 3aKOH COXPAHEHHsI SHEPIUM B TEILIOBBIX
npoueccax ¥ (OpMyJibl, CBS3BIBAIOIUE (QHU3UUEgKHE BEITUYUHBI (KOJIHYECTBO
TETUIOTHI, TeMIepaTypa, yJelbHas TEIUIOSMKOCTh BEIIECTBa, yIeNbHas TErioTa
IUIaBJIEHMs], Y/EJIbHAas TEIUIoTa T1apoobpa3oBaHusl, ylelbHas TEeIUIoTa CrOpaHus
TOIUTNBA, KO3G(ULUEHT IMOJIE3HOTO JEWCTBUS TEIUIOBOI'O ABHIraTelis): Ha OCHOBE
~aHayM3a yCJIOBMs 3a/laud 3allMChIBATh KPATKOE YCIOBHE, BBIICIATH (pUznueckue



- BEJIMYMHBI, 3aKOHBI M (OpMYyJbl, HEOOXOAUMBIE Ui €€ peIIeHUs, MPOBOIUTH
pacueTbl M’ OLEHHUBAaTh pPEAJIbHOCTh IIOJYyYEHHOIO 3HAaueHUs (HU3HUYEeCKOU
BEJIUYHMHBI.

- BbIMyCKHHK NMOJYYHT BO3MOKHOCTh HAYYHTHCSH:

® UCNONBL306aMb 3HAHUA O MENNOBbIX AENEHUAX 8 NOBCCOHEBHOU HCUSHU OJIs
obecneyenus 6e30nacHOCMU npu 0OpAUjeHUU’ ¢ RPUBOPAMU U MEXHUYECKUMU
yempoticmeéamu, 0N COXPAaHeHus 300po8bs U COONOOEHUs HOPM IKONO2UHECKO20
noeedenus. 6 OKpyJcalowell cpeoe;, NPUBOOUMb NPUMEPbL  IKOIOSUUCCKUX
nociedcmeuti pabomvl O6ucameneil GHyMpeHHe20 C2OpAHUs, MEnioebix U
2UOPOINEKMPOCTNAHY U,

e paznuuamv 2panuybl RPUMEHUMOCTIU (PUSUYECKUX 3AKOHO8, NOHUMAMb
eceobwuii xapakmep (hyHOaAMeHmManoHbiX GUIUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs.
SHEp2UU 8 MENNIOBbIX NpoYeccax) U OZPAHUYEHHOCMb UCNONb308AHUS HACHIHBIX

' 3aKOHO8; '

® HaxoQumb A0eK8amHyl0 NPeONONCEeHHOU 3a0aye @UIUYECKYI0 MOOeb,
paspewiams nPobIeMy KaK HA OCHOBE UMEIOWUXCS 3HAHUL O MENNIOBbIX ABNEHUAX C
UCNONIL30BAHUEM MAMEMAMUYECKo20 annapama, mak U npu NOMOWU MemoOo8
OYEHKU.

JJIeKTpHYEeCKHe H MATHHUTHbIE SIBJICHHS

BbInyCKHHK HAYYHTCS:

® pACIIO3HABATh JJIEKTPOMATHUTHBIE SBJIEHHS W OOBICHATH HA OCHOBE
UMEIOIUXCSl 3HAHUNW OCHOBHBIE CBOWMCTBA WJIM YCJIOBUS TPOTEKAaHUS DITUX
SIBJICHUM: DJIEKTPU3AIMS TeJl, B3aUMOICUCTBHE 3apsA0B, MIEKTPUIECKUA TOK U €ro
JeicTBHsL (TEIUIOBOE, XUMHUECKOE, MATHUTHOE), B3aHMOJEHCTBHE MArHHTOB,
3JIEKTPOMAarHUTHAsE HHIYKITHUS, NEHCTBIE MAarHUTHOTO TIOJISI Ha IIPOBOJHUK C TOKOM
U Ha JBHXKYIIYIOCS 3apsHKEHHYIO YacTHUILy, JEHCTBUE JJIEKTPUYECKOIro IOJIs Ha
3apSOKEHHYI0 ~ YaCTHIly,  ONEKTPOMATHHTHBIE  BOJHBI, vl'[pSIMOJ'II/IHeII‘/'IHoe

' pacnpOCTpaHeHne CBeTa, OTpaXKeHHE U MPeJIOMJICHHE CBETa, TUCIIEPCHS CBETA.

o COCTaBJI;ITi, CXeMBl DJIEKTPHUYECKHX IIered C TOocIeqoBaTebHbBIM |
| MapajIeNbHBIM COEMHEHHEM DJJIEMEHTOB, pasjiudas yCJIOBHbIE OOO3HAdEHHs
9JIEMEHTOB JJIEKTPUYECKUX Leneil (MCTOYHMK TOKa, KII0Y, PE3UCTOp, PeocTart,
JIaMITOYKa, aMIIEPMET]P, BOJIBTMETD). v

® HCIOJNB30BAaTh ONTHYECKHE CXEMBl Ul IOCTPOEHHs H300paKeHHi B
I0CKOM 3epKaJie ¥ coOuparouieii InH3e. '

® ONKCHIBATh HM3Y4YEHHbIE CBOWCTBA TeNl M 3JIEKTPOMArHUTHBIE SIBIICHUS,
UCTIONB3YS. (DU3UYECKHe BETMUYUHBIL: JJIEKTPUYECKUN 3apsif, CUila TOKa,



JJIEKTPUUECKOe  HalpsDKeHHe, JJIEKTPUYECKOe  COINPOTHBIICHHE,  YyJEIbHOe
CONPOTUBIIEHHE BELIECTBA, pabOTa 3JIEKTPUYECKOTO IIOJIs, MOIIHOCTH TOKa,
DOKYCHOE PAacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, CKOPOCTH 3IIeKTPOMArHHTHBIX
BOJIH, JUIMHA BOJHBI M 4YacToTa CBETa; nppi ONHMCAHUK BEPHO TPAKTOBAThH
. GU3UYEeCKUi CMBICI MCHOJb3YeMBIX BEIUYMH, X OOO3HAUYeHWs U €IUHHUIIBI
U3MepeHNsl; HaXOAUTh (GOPMYJIBI, CBSI3BIBAIOLIME JAaHHYIO (GU3UYECKYIO . BEIUIUHY
- C IpyTrMMU BEJIMYAHAMH.

® aHaIM3UPOBATH CBOMCTBA TeJl, ANEKTPOMAarHUTHBIE SBJICHUS U MPOLECCHI,
UCTIONB3YysI (U3UYEecKHe 3aKOHBI: 3aKOH COXpaHeHHUs JJIEKTPHUYECKOro 3apsja,
3akoH Oma ans ydactka 1iend, 3akoH JDxoyns-JleHna, 3akoH NPsSMOJUHEHHOro
'PaCIpPOCTpaHEHHMs CBETa, 3aKOH OTPAKEHHs CBETA, 3aKOH IIPEIOMIICHHS CBETa; IPH
STOM pa3iuyaTh CIOBECHYIO (OPMYyIHPOBKY 3aKOHA M €ro MaTeMaTH4eCcKoe
BEIPAXKEHHE. »

® NPUBOJMUTH NPUMEPBI MPAKTHYECKOTO HCIOIb30BAHHS buznyecKux
3HaHI/II/I 0 BJIEKTPOMAarHUTHBIX SIBICHUAX ]

® pellaTh 3a/[a4H, UCTIONB3Ys HPU3MIECKHe 3aKOHBI (3aKoH OMa ISt yuacTka
nenw, 3akoH JDxoyisi-JIeHIa, 3aKOH MPSMOIHHEHOTO PacIpOCTPAHEHHs CBETa,
3aKOH OTpa)KCHHsI CBETa, 3aKOH IPEeJIOMIIEHHUs cBeTa) U (OpPMYJIbI, CBSI3BIBAIOIINE
(u3MyecKre BeTMUMHBI (CHIIAa TOKA, SJIEKTPHYECKOE HANPSHKEHHE, SIEKTPHYECKOe
| COTpOTHBIIEHHE, Y/EIbHOE CONPOTHBIEHHE BeIlecTBa, paGoTa 3IIEKTPUYECKOTO
 TIOJIS, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHHE M ONTHYECKas CHJa JIMH3HI,
CKOPOCTh 3JICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4acToTa CBeTa, (POpMyIIbI
pacdyera  DJIEKTPUYECKOrO0  CONPOTUBIEHUS IPU  IOCIENOBAaTEIbHOM - U
napauieIbHOM COEIWHEHUU MPOBOJHUKOB): Ha OCHOBE aHAJIM3a yCIOBUS sajaun’
3aNUCBIBATh KPAaTKOE YCIIOBHE, BBIIENATh (U3UYECKHE BEJIWYHWHBI, 3aKOHBI U
bopMybl, HEOOXOMUMbIE IJIs €€ pelIeHHs, POBOAWTH pPacyeThl i OLIeHPIBaTB
peasbHOCTh MOJyYEeHHOTO 3HaUeHUsI (PU3NIECKON BEINUHHBL.

BbinycKHHK MOJYYHT BO3MOKHOCTh HAYYHTHCH

® UCNONBL308aMb 3HAHUA 00 INEKMPOMAZHUMHBIX ABIEHUAX 8 NOBCEOHEBHOU
olcusHu  Ona  obecneuenus 6esonacnocmu npu obpawenuu ¢ npubopamiu u
MEXHUYeCKUMU YCMPOUCMBAMU, Ol COXPAHEHUs 300p08bs U COONI0OEeHUs HOPM
IKONO2UHECKO20 NOBEOCHUsL 8 OKpYIHCalowell cpede; NPUsOOUms npumepbl BNUAHSA
INEKMPOMAZHUMHBIX u3ﬂyuenuu HQ JHCUBbLLE OP2AHUIMDYL, - |

® pasnuyame 2paHUYbl NPUMEHUMOCIU (PUBUYECKUX 3AKOHO8, NOHUMAMb
eceobwuti  xapaxmep — QYHOAGMEHMANLHLIX — 3AKOHO8  (3aKOH — COXPAHeHuUs
' 3ﬂexmpuuécxoéo 3apAa0a) u 02PaAHUYEHHOCMb UCNONL30BAHUS YACMHbBIX 3AKOHOE
(3axon Oma ons yuacmxka yenu, 3akoH [ocoyns-Jlenya u op.);



® UCNONbL306aMb NpPUEMbl NOCMPOEHUs QuU3UYECKUX Mooenel, NOUCKa U
popmynuposku  0okazamenvbcme BbLOBUHYMbIX 2UNOMeE3 U  MeOPemuU4ecKux
8160008 HA OCHOBE SIMNUPUYECKU YCMAHOBNEHHbIX (haKkmoe; '

® HaxoO0umv aO0eK8amHyl0 NPEONIONCEHHOU 3a0aye QU3UYECKYIO MOOellb,
paspeuwiams npobnemy KaKk Ha OCHOBE UMEIOUWJUXCSL HAHUTL 00 SJIeKMPOMASHUMHbIX
ABNEHUAX C UCNONLIOBAHUEM MAMEMAMUYECKO20 annapama, max u npu. NOMOuu
Memoo08 OYeHKU. '

KBanToBbIe siBJIeHUS

BbinycKHHK HAYYHTCS: ‘

® Dacrno3HaBaTh KBAHTOBBIE SIBICHUS U OOBSICHATH Ha OCHOBE MMEIOIIUXCS
. 3HaHMM OCHOBHBIE CBOMCTBA MM YCIOBMS TPOTEKAHHS OTHX SBICHHIL:
€CTeCTBEHHass U MCKYCCTBEHHas paJUOaKTHBHOCTb, O-, [- W Y-H3Iy4eHHs,
" BOBHMKHOBEHHME JTMHEHYaToro CIIeKTpa H3llydeHHs aTOMa; '

® ONKCHIBATh M3YYEHHBIE KBAHTOBBIE SIBJCHMS, HCIONB3ys (DH3MUECKHe
BEJIMYMHBI: MacCOBOE YHCIIO, 3apsA0BOE YMCIO, NEpUOoJ MoJypacranga, dHEPrus
(doToHOB; npH OIMCAHAH IPaBWJIBHO TPaKTOBaTh (U3UYECKUH  CMBICI
'MCTIOJIb3yEMBIX BENIMYMH, MX OOO3HAYEHMs M EIMHHIBI HU3MEPEHHs; HaXOIUTh
GbopMynbl, CBS3BIBAIOIIUE JAHHYIO (HU3UYECKYI0 BEIMYHHY C JOPYTUMH
BEJIMYMHAMH, BEIYUCIIATE 3HaUeHHE (U3NIECKOM BEIUYHHBI,

| ® aHaIU3UPOBATH KBAHTOBBIE SIBIEHHS, UCTIONB3Ys (DU3MUECKUE 3aKOHBI M
IIOCTYJIaThl: 3aKOH COXPAHEHUS DHEePrud, 3aKOH COXPAHEHUS SIIEKTPHYECKOrO
3apsijia, 3aKOH COXpaHEHHMsS MacCOBOIO YHCIa, 3aKOHOMEPHOCTH H3JIyYEHHUS WU
TOIJIOMIEHH)s] CBETA ATOMOM, IIPH STOM pa3idyarth CIIOBECHYIO (DOPMYJIMPOBKY
3aKOHa M €ero MaTeMaTH4eCKOe BhIpaKEHHUE; ' ‘ E

® pas3nuyaTh OCHOBHbIE MPU3HAKH IIAHETAPHON MOJIETH aToMa, HyKIOHHOM
MOJIEJI aTOMHOTO S/pa;

® IpUBOAUTH TPUMEPHl TPOSIBIEHUS B TMPHUPOJE M IPAKTHYECKOTO
UCTIONIb30BaHUsl  PaMOaKTUBHOCTH, SJOEPHBIX M TEPMOSIEPHBIX PpEeaKilui,
CIEKTPaJIbHOTO aHAJIU3a.

- BbINYCKHHUK NOJYYHT BO3MOKHOCTh HAYYHTHCH:

® UCNONL306aMb NONYYEHHbIE 3HAHUA 6 NOBCEOHEBHOU JICUSHU NpU
obpaweHuu ¢ npubopamu U  MEXHUUECKUMUy ycmpou"cmeazuit (cuemuux
UOHUBUPYIOWUX Yacmuy, 0o3umemp), OJisi COXPAHeHUs 300p06bs U COONI0OeHUs
HOPM SKONOZUYECKO20 NOBEOCHUS 8 OKPYICaAloueli cpede;

" e COOMHOCUMb SHEP2UIO CES3U AMOMHBIX S0Ep ¢ OePheKmoM MACChi;

® NPUBOOUMb NPUMEPLL BIUAHUS PAOUOAKMUBHLIX UTYHEHUU HA JHCUBbLE



Op2aHU3MbL; NOHUMANMb NPUHYUN 0eUCMEUS 003UMEMPA U PA3IUYAMb YCI0BUSL €20
UCNONb308AHUSL, '

® nOHUMamMb KON02UYECKUE npobneme, 803HUKAIOWUE NPU UCNONB30BAHUU

AMOMHbIX DNeKMPOCMAnYuUll, U NYMU pewlenus >mux npobiem, nepcneKmuenl
| UCNOTIL308AHUS YNPAGTAEMOZ0 mMepMOos0epHO20 CUHme3q.

JJieMeHThbl ACTPOHOMHH .

BbinycKHHK HAYYHTCS:

e yKa3pIBaTh Ha3BaHUA IUTaHeT COJIHEYHON CHCTEMBI; pa3indaTh OCHOBHBIE
NpPU3HAKU CYTOYHOI'O BpallleHUs 3BE3IHOro Heba, IBUKECHHUS jIyHBI, Connua u
IUTAHET OTHOCUTEJIBHO 3BE3; ‘

® [OHMMATh DA3JIMYUS MEXIY TeJUOLEHTPHUUYECKOH M TIeOLeHTPUYECKOM
CUCTEMaMH MUDA; | .

BbinycKHHK MOJyYHT BO3MOKHOCTH HAYYHTHCH:

® yKazvieamp o0bwue ceOUCMBA U OMAUYUS NIAAHem 3eMHOU 2pynnvl U
nnanem-2uzanmos;, manvix men ConHeuHou cucmemovl U OONLUUX NIAAHEM;
NONb308AMbCSL KAPMOTL 36€30H020 Heba Npu HABNIVOEHUsX 36e30H020 Heba,

® paznuuame — OCHO6HbIE  XAPAKMEPUCMUKU 36e30 (paszmep, yeem,
memnepamypa) coomrocums yeen 36e30bl ¢ ee memMnepamypol;

o pasnuame 2unomesvi 0 npoucxodicoenuy ConHeuHo cucmembl.



