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PabGouas mporpamma y4eOHOI 00weoOpa3oBaTenpHON JUCHHUIUIMHEL pa3paboTaHa Ha OCHOBE
DeziepanbHOrO TOCYIApCTBEHHOrO 00pa30BaTeNbHOTO CTAHAApTa CpegHero obuero ob6paszoBaHus
(nanee — @I'OC COO), yTBepik/aeHHOrO MpHKa3oM MuHucTepeTBa 00pasoBanus u Hayku PD ot 17 mas
2012 r. N 413 ¢ usmenenuaMy u JonoiaHeHusME oT 29 nexabps 2014 r., 31 nexabps 2015 r., 29 uions
2017 r., 24 cenrabps, 11 nexabps 2020 r., Ha OCHOBAHHH TIPUMEPHONM OCHOBHOMN 06pa30BaTENbHAS
nporpaMma cpejHero obmero ofpasoBanus, (omoOpeHa pemieHueM (enepatbHOro  ydeGHO-
METO/IMIECKOT0 00beMHeHus Mo obmeMy obpasoBanuio (nporoxoi ot 28 urous 2016 r. N 2/16-3)), a
TaKXK€ Ha OCHOBE MpPHMEPHOH IporpamMmsl 00leo0pa3oBaTeNbHON  y4eOHOH  JMCLUIIIMHEI
«ECTECTBO3HAHHMEY 15t mpodeccnoHanbHbIx 06pa3oBaTeNbHEIX opraHusanuii (PexoMeHI0BaHo
QDe/iepallbHBIM TOCYIAPCTBEHHEIM aBTOHOMHBIM YupeskieHHeM «DeepanbHEIl MHCTHTYT Da3sBHTHS
obpasoBanus» (PIAY «DHPO») B KadyecTBe HPUMEPHOH MPOrpaMMbl IS PEATH3ALMH OCHOBHOI
npodeccuonanpHol o6pasorartenbHoit mporpammel CITIO nHa 6ase OCHOBHOTO obmero obpasoBaHus ¢
NoJly4eHHeM cpenHero obuiero obpasosanus [Ipotoxon Ne 3 ot 21 urons 2015 r.).

Opranusanus-paspaGoTunk: ABTOHOMHas HeKOMMepueckas opranusamus «IIpodeccHonanbHas
obpasoBaTenbHas opranu3anussy «OUHAHCOBO-3KOHOMHYECKUH KOJIIEDKY.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMbBI YYEFHOM
JAUCHUIIJINHBI
«OY .11 ECTECTBO3HAHMUE

1.1. O6s1acTh NpuMeHeHus1 pado4eil MPOrpamMmbl

PaGouass mporpamMma y4eOHOM NHUCUMIUIMHBI SIBISETCS YacThbiO MPOTrpamMMbl IMOATOTOBKH
crenuaiucToB cpeanero 3seHa B coorBercTBuH ¢ PI'OC cpeanero obmiero obpazoBanus u ®I'OC
CIIO.
1.2. MecT0 AUCHMIUIMHBI B CTPYKTYpe OCHOBHOH mNPo(ecCHOHAIBHON 00pa3oBaTe/bHOM
nporpammbl: O0mieoOpazoBarenbHas yueOHas JUCITUIUIMHA.

1.3. Heau u 3ama4yu y4eOHOH JUCUMILIMHBI — TPeOOBAHUS K pe3yJibTaTaM OCBOCHUS Y4eOHOM
AUCIHHUIIMHBI:

[IporpamMma opreHTMpPOBaHa Ha TOCTHIKEHUE CIECAYIOINX HesIei:

1) chopMUpPOBAaHHOCTh TIPEACTABICHUN O IICJIOCTHOM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHE MHpA, O MPUPOJIE KAK €JIMHOU IIEJIOCTHOM CHUCTEME, O B3aUMOCBS3M YEJIOBEKA, MPUPOILI U
oO11ecTBa; 0 MPOCTPaHCTBEHHO-BpEMEHHBIX MaciTabax BeenenHoi;

2) BnaJicHWE 3HAaHUSAMH O HauOoliee BaXHBIX OTKPBITHSX H JIOCTIDKEHUSX B 00JIACTH
€CTECTBO3HAHMSI, MOBIUSABIINX Ha DBOJIOIHUIO TMPEACTABICHUN O MPHUPOJIE, HA Pa3BUTHE TEXHUKH H
TEXHOJIOT U,

3) chopMHUPOBAHHOCTh YMEHHUS TPHUMCHSITh €CTECTBEHHO-HAYYHBIC 3HAHUS IS OOBSCHCHUS
OKPYXKAIOIINX SIBICHUN, COXpPaHEHHs 3I0pOBBs, obOecredeHUs Oe30MacHOCTH KHU3HEACSITEIbHOCTH,
OEpe’KHOTO OTHOIICHHS K MPUPOJIE, PAllMOHATBLHOTO MPUPOIOTIONB30BAHUS, a TAK)KE BBIMIOTHEHUS POTH
IPaMOTHOTO TOTPEOUTETIS;

4) chopMHPOBAHHOCTH TPEICTABICHUI O HAyYHOM METOJIC ITO3HAHUS MPHPOABI U CPEICTBAX
M3y4Y€HUsT MeraMmpa, MakpoMupa W MHUKPOMHUpA; BIAJCHUE NPHUEMaMU €CTECTBEHHO-HAYYHbBIX
HaOJIOJICHUH, OTBITOB MCCJIEIOBAHUNA U OIIEHKH IOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIHTATOB;

5) BnajieHWe TOHATHMHBIM amnmapaToM €CTECTBEHHBIX HayK, MO3BOJIAIOIIMM II03HABAaTh MHUD,
y4acTBOBATh B IUCKYCCHUSX TI0 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, MCTIOIb30BATh PA3IMUHbIE HCTOYHUKU
uH(bOpMalUK IS TMOATOTOBKH COOCTBEHHBIX palOT, KPUTHUYECKH OTHOCHUTHCA K coobmeHusMm CMU,
COJIepIKaIIUM Hay4HYI0 HH(OpPMAILIUIO;

6) chOopMUPOBAHHOCTh YMEHMI TMOHUMAaTh 3HAYUMOCTh €CTECTBEHHO-HAYyYHOTO 3HAHUS IS
KaX/IOTO YEJIOBEKa, HE3aBHCHMO OT €ro MpoeCCHOHATBFHOW AEATENbHOCTH, pPa3iuydaTh (GaKThl U
OIICHKH, CPAaBHUBATh OILICHOYHBIE BBIBOJbI, BUJIETh X CBS3b C KPUTEPHUSIMHU OLIEHOK U CBSI3b KPUTEPUEB C
OIPEIEICHHON CUCTEMOU LICHHOCTEH.

B pesynbrare nzyuenus yueoHo aucuuiinisl «KECTECTBO3HAHUME» oGyuaronuiics 1oykeH:
3HATh/TIOHUMATh:
- CMBICI TIOHATUH:  €CTECTBEHHOHAyYHbI  METOJ] MO3HaHWs, D3JEKTPOMarHUTHOE  IOJIE,
3JIEKTPOMAarHUTHBIE BOJIHBI, KBaHT, 3BoJitouus BcenenHoif, Oonbiioil B3pwiB, CojHeuyHas cucTeMma,
rajjaKkTHKa, MEPUOJANICCKHNA 3aKOH, XUMHUYECKas CBsI3b, XUMHUYECKAs PEaKIysi, MAaKpPOMOJIEKYJIa, OEIIOK,
Katanuzarop, (pepmeHt, kinerka, nudpdepenuuanusa kietok, JHK, Bupyc, 6uonorndeckas 3Bosronus,
OouopaszHooOpasue, Opranusm, MomyJsus, 3KocucTemMa, Ouocdepa, SHTPOIUS, CaMOOPraHU3ALUS;
- BKJIJ] BEJIMKHUX YUEHBIX B (POPMHUPOBAHHUE COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MHpA.
YMETb:
- NPUBOJAUTH NPHUMEPHI 3KCIIEPHUMEHTOB U HAOIOJCHUH, 0OOCHOBBIBAIOIIUX: ATOMHO-MOJEKYJISPHOE
CTPOCHHE BEIECTBA, CYIECTBOBAHUE 3JIEKTPOMATHUTHOIO IOJII U B3aUMOCBS3b JJIEKTPUYECKOTO U
MarHuTHOTO TIOJIeH, BOJIHOBBIE M KOPIYCKYJIIpDHBIE CBOHCTBA CBETa, HEOOPATMMOCTb TEIUIOBBIX
IPOLIECCOB, 3aBHUCUMOCTb CBOWCTB BEIECTBA OT CTPYKTYpPbl MOJEKYJ, 3aBHCUMOCTb CKOPOCTH
XMMUYECKON peakiMi OT TeMIIEpaTyphbl M KaTalu3aToOpOB, KIETOUYHOE CTPOEHHUE YKUBBIX OPraHU3MOB,
pors JIHK kak HOCHTENs HACIEICTBEHHOW WH(OpPMAIMK, SBOJIIONUIO JKUBOH TPHUPOJBI, BIHSIHUE
JeSITETbHOCTH YeJIOBEKa Ha 3KOCUCTEMBI;
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- OOBSACHATH MPUKIAAHOE 3HAUCHHE BAXKHEUIIUX IOCTHKEHMH B OOJIACTH €CTECTBEHHBIX HAayK JUIS:
pa3sBUTHS SHEPreTHKH, TPAHCIOPTa M CPEACTB CBA3H, IOJyUYEHHUS CHHTETHUECKUX MAaTEpUaAIOB C
3aJJaHHBIMU CBOMICTBaMH, CO3JaHMsI OMOTEXHOJOTUH, JeueHHUs MH(GEKIMOHHBIX 3a00JeBaHMM, OXpaHbl
OKPYXaIoIIEeH Cpeabl,

- BBABUTaTh THUIOTE3bl M TMpeajaratb MyTH UX TMPOBEPKH U JejlaTh BBIBOJbI HAa OCHOBE
AKCIIEPUMEHTAIBHBIX TAaHHBIX, MPEACTABICHHBIX B BUC rpaduka, TAOIHUIIBI HITU TUATrPAMMEI;

- paboTaTh C eCTeCTBEHHOHay4dyHON HHopMaImel, coaepxameiicss B coodbmenusx CMU, Nurepuer-
pecypcax, HayqHO-TIOMYJISIPHON JINTepaType

- HCIIOJIb30BaTh MPUOOpETEHHbIE 3HAHUS M YMEHHS B MPAKTUUYECKOW U TOBCEIHEBHOW >KM3HHU JUIS:
OIICHKU BJIMSIHHMSI Ha OPraHU3M YelIOBeKa 3JEKTPOMArHUTHBIX BOJTH M PaJUOAKTHBHBIX H3ITYYCHHIA,
sHeprocOepekeHusi, 0e30MacHOro MCMOJIb30BAaHUS MAaTEpUATIOB M XHUMHUYECKHX BEIIECTB B OBITY,
npopMIaKTUKA HMH(EKIMOHHBIX 3a00JieBaHMM, HUKOTHHOBOW, aJKOTOJBHOM W HAapKOTUYECKOH
3aBUCHUMOCTEN, OCO3HAHHBIX JIUYHBIX ICUCTBUM MO OXpaHE OKPYKAIOIIECH CPEIbl.

OcBoenme conepkaHus ydeOHOH aucuuruiHbel «EcTecTBO3HaHME» 00ecneunBaeT JOCTHKEHUE
00y4aroIKUMUCS CIEAYIOIUX Pe3yJIbTATOB:
* INYHOCTHBIX:
— YCTOMYMBBIM MHTEpEC K UCTOPUU M JOCTHKEHHUAM B 00JIACTH €CTECTBEHHBIX HAYK, UYBCTBO T'OPJOCTH
34 POCCUICKHE €CTECTBCHHBIC HAYKH;
— TOTOBHOCTh K TIPOJOJDKEHHIO O0pa3oBaHMs, TMOBBILIEHUIO KBaIM(UKaLuu B HU30paHHOMN
pohecCHOHANBHOM EATENBHOCTH C UCIOJIb30BaHUEM 3HAHUM B 00JIACTH €CTECTBEHHBIX HAYK;
— 00BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMH B 00JIACTH €CTECTBEHHBIX HAyK Ul YEJIOBEKa U
o011ecTBa, yMEHHE UCIIOIH30BATh TEXHOJIOTHUECKUE TOCTHKECHHUS B 001aCTH (PU3UKH, XUMHH, OHOJIOTUN
JUI TIOBBILIEHHUS COOCTBEHHOI'O WHTEJUIEKTYyaJbHOTO pa3BUTHs B BBIOpaHHON NpodeccroHaIbHON
JIeATEIIbHOCTH;
— yMEHHE NpPOaHAJIM3UPOBATh TEXHOTEHHBIC MOCIEICTBUA Ul OKpYyXaromeil cpeabl, ObITOBOM U
IIPOU3BOJCTBEHHOM JIESTEIIBHOCTH YEJIOBEKA;
— TOTOBHOCTb CAMOCTOSITENIBHO JOOBIBaTh HOBBIE MJIsi ce0s €CTECTBEHHO-HAy4YHbIE 3HAHUS C
MCTIOJIB30BAaHUEM [T 3TOTO TOCTYITHBIX HICTOYHUKOB HH()OPMAITHH;
— YMEHHUE YINpaBIsATh CBOEH I103HABATEIBHON JEATEIBHOCTBIO, IPOBOJUTH CAaMOOLIEHKY YpPOBHS
COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO PA3BUTHS;
— YMEHHE BbICTPaMBaTh KOHCTPYKTUBHBIC B3aUMOOTHOILEHHS B KOMaHJIE M0 PEIIEHUI0 OOLIMX 33734 B
00J1aCTH €CTECTBO3HAHUS,
* MeTanpeIMeTHBIX:
— OBJIQJICHHE YMEHHUSAMM U HAaBbIKAMU PA3JIMYHBIX BUOB MO3HABATENIbHOMN JNEATENBHOCTH AJI1 U3yUEHUs
pa3HBIX CTOPOH OKPYKaIOIIEro €CTECTBEHHOTO MUPA;
— NPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS (HAOIIOAEHMSI, HAYYHOT'O SKCIIEPUMEHTA) JUIsl U3yUEHUs
pa3IMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOM KapTUHBI MMpa, C KOTOPHIMH BO3HHKAeT HEOOXOJIUMOCTh
CTaJIKMBAThCS B MPOPECCHOHAIBHOMI cdepe;
— YMEHME ONpENeNATh LENU U 3aJa4M AEATENbHOCTH, BBIOMPATh CpelCTBA AJI MX AOCTHXKEHHs Ha
IIPAKTHKE;
— YMEHHE UCIOJb30BaTh Pa3IMUHbIe UCTOUHUKH JUIsSl OJYUYEHHUs €CTECTBEHHOHAYYHOH MH(pOpMalu U
OLICHMBATh €€ JOCTOBEPHOCTb JUIsl TOCTHKEHUS TIOCTABICHHBIX LIETEH U 3a/1a4;
* IpeIMeTHBIX:
— c(OPMHUPOBAHHOCTh NPECTABICHUN O LIEJIOCTHOM COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHE MUPA,
OpUpOAE KaK €OUMHOM LEJNOCTHOM CHUCTeMe, B3aUMOCBA3M 4YeNOBEKa, NPUPOABI M OOIIECTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoi;
— BJIQZICHUE 3HAHUSAMHU O HauOoJsiee BaXKHBIX OTKPBITHAX U JOCTHIKEHUSAX B 00JACTH €CTECTBO3HAHUS,
MOBJIMABILNX HA SBOJIIOLMIO MPEACTABIEHUI O IPUPOJIE, HA PA3BUTHE TEXHUKH U TEXHOJIOTH;
— c(OopMHUPOBAaHHOCTb YMEHHUS MPHUMEHATh E€CTECTBEHHO-HAyYHble 3HAHHUA JUIsI OOBSICHEHUS
OKpY’KaIOUINX SIBICHUW, COXpaHEHHs 370pOBbs, oOecmeueHHs Oe30IMacHOCTH >KU3HEAEATENbHOCTH,
Oepe’KHOro OTHOIIEHUS K IPUPOAE, PallMOHAIBHOIO MPUPOIONIONIB30BAaHMS, a TAK)KE BBIIIOJIHEHUS POJIH
rpaMOTHOTO IOTPEOUTEIIS;



— c¢(hopMHPOBAHHOCTH MPEJCTABICHUNA O HAYYHOM METOJI€ MO3HAHUS MPUPOJBI U CPEICTBAX H3YUEHUS
Merammpa, MakpoMHpa W MHUKPOMHpA; BIAJEHUE NPHUEMaMH €CTECTBEHHO-HAyYHBIX HAOIIOJACHUA,
OTIBITOB, UCCJIEIOBAaHUI U OIICHKHU JIOCTOBEPHOCTH MOJyUYEHHBIX pPe3yJIbTaTOB;

— BIIQJICHHUE MMOHATHITHBIM allapaToOM €CTECTBEHHBIX HAYK, TO3BOJISIFOIIMM IMO3HABATH MU, YIaCTBOBATh
B JHMCKYCCHUSAX TII0 €CTECTBEHHO-HAayYHbIM BOIIPOCaM, HCIIOJNb30BATh PA3IMYHbIE HCTOYHUKHU
uH(GOPMAIIUHU IS TOJITOTOBKH COOCTBEHHBIX

paboT, KPUTUYECKH OTHOCUTHCS K coobmenusm CMU, conepxarmmm HaydHyI0 HH(POpMAIIUIO;

— c(OPMUPOBAHHOCTh YMEHUU MOHUMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO 3HAHUS I Ka)XIOTO
YeJI0BeKa HE3aBUCUMO OT €ro Npo¢eCCHOHATbHON AesITeIbHOCTH,

pa3nu4dath (GaKThl ¥ OIIEHKH, CPABHUBATH OLICHOYHBIC BHIBOJIBI, BUACTh UX CBSI3b C KPUTEPHUSIMH OIICHOK
Y CBSI3b KPUTEPUEB C OMPEACICHHON CUCTEMOU [IEHHOCTEH.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUILINUHBI «OY .11

ECTECTBO3HAHHUE»
2.1. O0beM yueOHOM IMCUMIIMHBI M BUABI Y4e0HO0Il padoThI

Bua yueOHo# padoThI

O0LeM yacoB

MakcumaJjibHasi yaeOHasi HArpy3Ka (Bcero) 108
O0s13aTe/IbHAs ayAUTOPHAs YueOHAs HATPY3Ka (BcCero): 108
«BBeaeHune» 2
B TOM 4ucie «Dusukay: 44
MPAKTUYECKHE 3aHITHSI 6
KonTtponbnas pabora Nel 1
B TOM 4HCJIe «XHMHUS C JJIEMEHTAMHU IKOJIOTHID): 29
[TpakTiyeckue paboThl 10
KonTtponbnas padota No2 1
B TOM 4ucJe «buosorus ¢ 3jieMeHTaMu IKOJOTHN»: 33
[PAKTUYECKHUE 3aHATHUS 14

KontposbHas pabota Ne3

1

lIToroBas arrectauus B popme dK3aMeHa




2.2. TemaTnuecknii miad u cogepxxanue yueoHoi rucuunianubl «OY .11 ECTECTBO3HAHMUE»

COCTOSIHUH BelecTBa U (a30BhIX NEPEX0A0B MEKAY HUIMU Ha OCHOBE aTOMHO-MOJICKYJIAPHBIX

MIpEACTABICHUM.

TennoBoe nBmxenue. Temneparypa Kak Mepa CpeHel KHHeTHUYecKor sHeprun yactull. OObsiCHEHUEe

arperaTHBIX COCTOSIHUH BeleCTBa U (a30BbIX MEPEXOJA0B MEKIY HUIMHU Ha OCHOBE aTOMHO-

MOJIEKYJISIPHBIX ITPEICTaBICHUMN.

3aKOH COXpaHEHUs SHEPruM B TEIUIOBBIX Mporieccax. HeoOpaTuMblil XapakTep TEIIOBBIX MIPOLECCOB.
TemnoBble MalIMHBL, X TPUMEHEHUE. DKOJOTHYECKUE MTPOOIEMBI, CBSI3aHHbIE C IPUMEHEHUEM

TEIJIOBBIX MAIIMH, ¥ IPoOJIeMa SHEProcOepeKeHHUS.

HanmeHnoBanue Copepxanne yueOHOro marepualia, JabopaTopHblie, NPAKTHYECKUE 3aHATHSA, Oobem Yposenn
paszesioB CaMOCTOsITeIbHAsA PadoTa 00y4YaroIUXCH 4acoB 0CBOe-
U TeM HHA
1 3 4 5
Pasnen BBenenue
Tema Coaep:xanue yueOHOro MaTepuasa 2 1
Beenenue OcHoBHBIE HayKu 0 ipupoAe (pu3uKa, XUMHsL, OMOJIOTHS ), UX CXOACTBO U OTIUYHSL.
EctecTBeHHOHAYYHBII MeTO/] TO3HAHUS (HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT, TUTIOTE3a,
TEOpHsI), €r0 BO3MOKHOCTH U T'PaHMILIbI TPUMEHUMOCTH.
Pazgea 1. OU3UKA 44 4,
Tema 1.1. Conep:xanue y4e0HOIro MaTepuaJia 18 2
Mexanuka MexaHnyeckoe ABUKEHUE, €0 OTHOCUTEIBbHOCTh. 3aKOHBI AMHaAMUKH HbroToHAa.
Cunsl B pupoe: yIpyrocTb, TPEHHUE, CUIIA TSKECTH. 3aKOH BCEMUPHOTO TAroreHus. HeBecoMocTs.
NMrrynbe. 3aKOH COXpaHEHHs HMITYJIbCA U PEaKTUBHOE BMKeHUE. [loTeHmanbHas 1 KuHeTn4ecKas
SHeprHsl. 3aKOH COXPaHEHUS MEXaHU4YeCKoW sHeprun. PaboTa M MOIITHOCTB.
Mexannueckue konebanus. [lepuon u yactora konebanuii. Mexanmueckue BOJHbL. CBOMCTBA BOJH.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 UCNOJIb30BAaHUE B TEXHUKE U MEIULIUHE.
IIpakTHyeckoe 3ansATHE
N3yuyenne koed0aHus1 MATEMATHYECKOI0 MAasITHUKA.
HN3y4yenue nHTepdepeHunu U 1uppakuum cBera 4
Tema 1.2. Coaepxanue yueOHOro MaTepuaJia 11 2
TeruioBbie Hctopus atoMucTrueckux yueHuid. HaGmio1eHust ¥ OTIBITHI, MOATBEPKAAOIINE aTOMHO-
SBJICHUS. MOJIEKYJISIPHOE CTpOEHHE BellecTBa. Macca 1 pazMepsl MoJieKy1. OObsICHEHHE arperaTHbIX




Tema 1.3.

Conep:xanue y4e0HOIro MaTepuaJia

DIIEeKTPO- DJIEKTPUYECKUE 3apsiibl U UX B3aUMOJICHCTBUE. DeKTpuueckoe nosie. [IpoBOIHUKY U U30JISTOPHI
MarHUuTHbIE 3JEKTPUYECKOM TIOJIE.
SIBIICHUSI [TocTostHHBIN 3nekTpruyecknil TOK. Cuiia TOKa, HaMPSKEHUE, JIEKTPUUECKOE COMTPOTUBIICHHUE. 3aKOH
Owma a5 yyacTka 1end. TerioBoe qeiHCTBUE dIEKTPHUUECKOro Toka U 3akoH JIxoyns-JIeHna.
MarauTtHoe 1oJje ToKa 1 IeHCTBUE MarHUTHOTO I0JIS HAa IPOBOJIHUK C TOKOM. DJIEKTPOIBUTATETb.
SIBrieHME NEKTPOMArHUTHOM HHAYKIUH. DinekTporeneparop. [lepemennsiii Tok. [lonyuenne u
repeaayda dJIeKTPOIHEPTUH.
DNeKTpOMarHuTHbIE BOJIHBI. PainoCBsI3b U TENEeBUICHUE.
Caer Kak 3neKTpoMarHuTHas BoiaHa. aTepdepenius u nudpakuus ceera.
IIpakTH4yeckoe 3aHATHE
CoOopka 2j1eKTpUYECKOil ey U H3MepeHHne CUJIbI TOKA
Tema 1.4. Coaep:xanue yueOHOro MaTepuasa
Crtpoenue ®DoTtodddexT 1 KopnycKyJIspHbIE CBOMCTBA cBeTa. Mcmonp3oBanue Gporoddpdexra B TEXHUKE.
aToma H CtpoeHue aToMa: TIaHeTapHasi MOJeNb U MoJienb bopa.
KBaHTOBast [Tornomenue u ucnyckanue ceera atomoM. KBanroBanue sHepruu. [IpuHuun neicteus u
¢dusuka HCIIOJIB30BAaHUE JIa3epa.

Crpoenue aTOMHOrO sijipa. PanoakTUBHbBIE U3TyUYEHHS U UX BO3JIEHCTBHE HA KUBbIE OPTaHU3MBI.
DHeprus paculerieHuss aTOMHOTO Spa.

KonTtpoJsbnas padora Nel




Paznea 2.

XUMUSA C JIEMEHTAMHU 3KOJIOI'U

29 4,

Tema 2.1.
Boaa, pacTBopbl

Tema 2.2.
XumMuyeckue
Nnpoueccol B
armocgepe

Cogepxanue yueOHOro MaTepuaia

Bopna Bokpyr Hac. @u3nyeckre 1 XMMUYECKUE CBOMCTBA BOJbI. PacTBOpeHHE TBEPIABIX BEIIECTB U
ra3oB. MaccoBasi 10J1sI BEIIECTBa B pacTBOPE KakK CIOoco0 BhIPaXKEHHs COCTaBa pacTBOPA.

Bogansie pecypcebl 3emin. KauecTBo Bobl. 3arpsi3HUTENN BOIBI M CIIOCOOBI OUUCTKH. JKecTkas Bojia
U ee ymsirueHue. ONpecHEHUEe BOJbI.

IIpakTHueckas pabora.
3aBHCHMOCTH CKOPOCTH XUMHYECKHUX peakIlHit OT pa3nTUIHH X ()aKTOPOB.

Coaep:xaHue y4eOHOro MaTepuaJia

XUMHYECKu# cocTaB Bo3ayxa. ATMocdepa u kaumat. O30HOBBIC JIBIPHI. 3arpsi3HEHHE aTMOC(epbl 1
ero ucTouyHuku. O30HOBEBIE ABIPBI.

Kucnornsie noxxau. Kucnots! u menouu. [lokazaTtens kucaoTHOCTH pacTBopoB pH.

IIpakTnyeckas padora.
Peaknu oOMeHa B BOJHBIX pacTBOpax.
B3aumopeicTBre METaIIOB ¢ PAaCTBOPAMH KHCIIOT U COJIEH.

Tema 2.3.

Xumua u OpraHusm
YyeJJao0oBeKa

Coaep:xaHue y4eOHOro MaTepuaJia

XUMHYECKHUE DIIEMEHTHI B Opranu3me. OpraHn4ecKue 1 HEOpraHU4EeCKUE BEIECTBa.
OcHOBHBIE COeMHEHUS: OCJKH, YTIEBO/bI, )KHUPbI, BATAMUHBI. CTpOoeHHE OEIKOBBIX MOJICKYJI.
YraeBopl. Posib 5KMPOB B OpraHU3ME.

MuHepalibHbI€ BEIleCTBa B IPOAYKTaX MUTaHUs, MULIEeBbIe 100aBkU. COaaHCUPOBAHHOE TUTAHUE.
XO0JIeCTEepHUH.

IIpakTuyeckas padora.

XHUMHUYECKUE CBOWCTBA YKCYCHOM KUCIIOTHI.

OO6paTuMocTh U HEOOPATUMOCTH JICHATYPHUPOBAHHBIX OEJIKOB.

O3HaKOMJIEHHE C CUHTETUYECKUMHU U UCKYCCTBEHHBIMU MOJIMMEPAMHU.

Omnpenenenne pa3nuYHbBIX BUAOB XMMUYECKUX BOJIOKOH.

KonTtpoJsbHasi paGora Ne2
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Paznen 3.

BUOJIOI'US C SJIEMEHTAMMU 3KOJIOI'MHN

33 4.

Tema 3.1.
Haub6oaee 00mue
npeacTaBJIeHUus
0 JKH3HH

Tema 3.2.

Opranusm
4eJI0BeKa U
OCHOBHbI€
NPOSIBJICHUS €ro
JKH3HeAesITeJIbHO
CTH.

Conep:xanue y4eOHOro MmaTepuaJa.

[TonsiTue «xu3nby». [Ipr3Haku xuBOrO.

Pa3nooOpazue opraHu3mMoB U UX KJIaCCHU(pUKALIHSL.

Krnerka. OOMeH BelecTB U MPEBpaIllEHUE SJHEPTUU B KIIETKE.
YpoBHU OpraHu3anyM )KUBOW IPUPOJIBIL.

OBotonusl. JIBUKYIIUE CUITBI DBOJIIOIIUAH.

[[IpakTH4eckas padora.

HaGnroneHne K1eTok pacTeHUi U )KMBOTHBIX IMOJ] MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpENaparax u ux
OIKCaHUE.

Conep:xanue y4eOHOro MaTepuaJia

TkaHu, OpraHbl U CUCTEMBI OPTaHOB YEIIOBEKA.

[Muranue. 3HaueHUEe TUTAHUS JJIS POCTA, PA3BUTHUS U )KU3HEIEATEILHOCTH OPTaHU3Ma.
[TumeBapenue kak mpouece Gu3nyeckon u XUuMUIecKoi oopadboTku mumu. Cucrema
MUIIEBAPUTENBHBIX OpraHoB. [IpenynpexaeHne TUIIeBbIX OTpaBlIeHU — OpromHOro TU(da,
JTU3EHTEPUHU, XOJIephl. ['acTpUT U UPPO3 MEUEHU KaK Pe3ybTaT BIMSHUS aJKOTOJIsl U HUKOTHHA Ha
OpraHu3M.

J[pIXaHHEe OPraHU3MOB KaK coco0 mosrydyeHus sHepru. Oprasbl npixanus. JKu3HeHHas: eMKOCTb
nerkux. TpeHupoBKa OpraHoB JIbIXaHUs. bolle3Hn OpraHoOB JIbIXaHUs U UX mpodumiakTuka. Kypenue
Kak (haKTop pUCKa.

JBuxenne. KocTH, MBIIIIIBI, CyXO0XKHINS — KOMIIOHEHTHI ONTIOPHO-/IBUTATEIbHON CHCTEMBI.
MpllIeYHbIE JBUKEHUS U UX PETYJIALMUA. Y TOMJICHUE MBIIIIL [IPU CTATUYECKON M TMHAMUYECKON
pabote. I3MeHeHHEe MBI IPU TPEHUPOBKE, MOCIEACTBHSI TunoAuHaMuu. [Ipu4nHbI HapyIeHUS
OCaAHKHU U Pa3BUTHS TUIOCKOCTOIHS.

BryTpenHsist cpea opraHu3Ma: KpoBb, TKAHEBasl JKUIKOCTb, JuMda. OCHOBHBIE (DYHKIIMU KPOBH.
KposenocHnas cucrema. UMMyHHUTET U KIMMYHHas cuctema. bakrepuun u BUpYyChl Kak IpUUYUHA
HH(DEKITMOHHBIX 3a00JICBaHUH.

HNunuBunyansHOe passutue opranusma. [lonosoe co3peBanue. MeHCcTpyanus U MOJIIIOLIHS.
OmnonorBopenue. OOpa3oBaHKe U pa3BUTHE 3apOJIbIIIa U 1oaa. bepeMeHHOCTh u ponbl. Biausaue
HApKOTEHHBIX BEIIECTB (Tabaka, amKoroJyisi, HApKOTUKOB) HA Pa3BUTHE M 3[0OPOBHE UEIOBEKA.
HacnencTBeHnHble 1 BpOXKACHHBIC 3a00JIeBanHusl, iepeaatomuecs mojaossiM mytem: CITU], cudunmc
u Jip.

IIpakTHyeckas padora

Pemenuie sneMeHTapHBIX TEHETHUECKUX 3aau.

11
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| KonTpoasHas padora Ne3
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Tema 3.3.
YenoBek u
OKpY:KaoIasi
cpena.

Conep:xanue y4eOHOro MaTepuasa.

[TonsTHs OGHUOTEOIIEH03a, SKOCUCTEMBI 1 Orochephl. Y CTOWYUBOCTH IKOCUCTEM.
BosneiicTBue sxonorndeckux (pakTopoB Ha OpraHU3M YeJIOBEKa U BIUSHUE IEATEIbHOCTH YeJI0BEeKa
Ha OKPY’KAIOIYIO Cpely (SI0XUMHUKATHL, IPOMBIIIJIEHHBIE OTXO/bI, PAUALUI U IPYTHe 3arpsi3HEHNUA).
ParmoHanbHOE TPUPOIOTIOIIE30BAHHE.

[TpakTuueckas padora

Onwucanue ocobeit Buaa no MophosiornaeckoMy KpuTepuro. AHaIU3 U OLleHKa

Pa3MTUYHBIX TUIIOTE3 MPOUCXOXKICHHS )KU3HU. AHATIM3 U OLICHKA Pa3IHYHbBIX

TUIIOTE3 MPOUCXOXKICHHS YETOBeKa.

CocraBneHne cxeM Iepeady BeUIeCTB U SHEPruH (Lienel TUTaHus).

CpaBHUTENbHAS XapaKTEPUCTUKA PUPOIAHBIX IKOCUCTEM U arpo3KOCUCTEM CBOEH MECTHOCTH.
Pemenne 3K0IOrHUecKuX 3a/1ad4.

AHanu3 M OLIEHKa TOCIIEACTBHI COOCTBEHHON JEATEILHOCTH B OKpYXaroLlel cpene, rio0albHbIX

DKOJIOI'MYCCKHUX np06neM n HYTCﬁ HX pCLICHUS.

IKCKypcHus
AHTpONOreHHOE BO3JCHCTBHE HAa OKPYKAIOLIYIO CPELY.

[AToro mo nucuuninne «EcrecTBO3HaAHME)

108/54
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3. YCJIOBUSA PEAINBALINU TPOI'PAMMBI JUCIHHUIIJIMHBI «OY .11
ECTECTBO3HAHUE»

3.1. TpeGoBaHusA K MUHUMAJIBHOMY MATePUAIbLHO-TEXHUYECKOMY 00ecCIe4eHHI0

Jis  peanuzanuu nporpaMMbl  ydeOHoW nuctMiinHbl «EcTecTBo3HaHue (0a30BbIil ypOBEHB)»
MMEIOTCS B HAIMYUY YyueOHas ayIUTOpus.

O6opynoBaHnue yueOHOro KabuHeTa:

- TOPTPETHI YUEHBIX B IPE3CHTALUAX;

- KJIacCHas JI0CKa;

- TI0CAJ0YHBIE MECTA MO KOJIUYECTBY OOYUAIOIITIXCS;

- pabouee MeCTO MpenoaBaTes;

Texnuyeckue cpeacTBa 00y4eHHUS:

- JKpaH;

- KOMIIBIOTED;

- MYJbTUMEIUNHBIN IPOECKTOP;

- MyJIbTUMEIUiITHBIE 00yYarolue MaTepuabl;

OcHameHue yueOHOro kabuHera:

- KOMIUIEKT Yy4eOHO-HarJsgHbIX mocobuil mo pasgenam «Pusnka», «XUMHS C 3JIEMEHTaMU
IKOJIOTUN», «bHONOTHs ¢ 2IIeMEHTaMU YKOJIOTHNY.

- KOMILIEKTHI 1a00paTOPHBIX padOT M0 U3yYaeMbIM pa3ziesiaM;

- JUAAKTUYECKUHA MaTepual JJs TEKYIEro ¥ UTOrOBOTO KOHTPOJIS 3HAHUH.

- KOMIUIEKT Y4eOHO-METOANYIECKON TOKYMEHTAIIHNH;

- uHpopmanroHHOe obecreyeHne 00y4eHus;

- CXEMBbI CTPOEHHS U CTPYKTYp Oelka;

- cxema crpoenus mosiekyn JIHK u PHK;

-CXeMa CTPOEHHUSI KIIETKH;

Buaeodpuniabmel no temam quciuruinHel: «Pusnka», « XUMHUS ¢ JIEMEHTaMU 3KOJIorun», «buonorus
C 2JIEMEHTaMH SKOJIOTUNY.

3.2. UndopMmannonHoe odecriedeHne 00yueHust

[TepedyeHb peKOMEHTyeMbIX Y4eOHBIX U31aHui, THTepHET-pecypcoB, HOMOIHUTEIBHON JIUTEPATYPHI:

OcHOBHBIC HCTOYHHKH:
EcrtecTBo3Hanume. 10 knace: yueOHuK ais obmeoOpas3oBaT. opranuzanuil. basossiii yposens/ Coct. 1.10.
Anekcammna, K.B. I'anmaktuonos, Coct. U.C. [Imutpues. - M.: [Ipocsemenune, 2021. - 272 C.
EcrtecTBo3Hanume. 11 knace: yueOHuK ais o6meoOpas3oBaT. opranuzanuil. basossiii yposens/ Coct. 1.10.
Anekcammna, K.B. I'anaktuonos, Coct. U.C. [Imutpues. - M.: [Ipocsemenue, 2021. - 275 C.

DJIEKTPOHHBIE pecypchl:
Mamkosa, C. B. EcrectBo3nanue (boranuka. 3oonorus) : yueoHoe nocooue mist CI1O / C. B. Mamikosa,

E. . Pynnsackas. — Capatos : [Ipodo6pazoBanue, 2019. — 147 c. — ISBN 978-5-4488-0745-9. —
Texct : anexkTpoHHbIH // DnexTporHo-0nbmnoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/107195.html (nata o6pamenus: 20.12.2021). — Pexum nocrymna: s
aBTOPU3UD. IT0JIb30BATEIEH

Crapony6res, B. A. EctrectBo3Hanne. CoBpeMeHHbBIE KOHIICTINH : yueOHoe ocoome s CI1O / B. A.
Crapony6rmieB. — Caparos : [IpododpazoBanue, 2017. — 332 ¢. — ISBN 978-5-4488-0014-6. — Tekcr :
AIEKTPOHHBIHN // DnekTpoHHo-O0nbanoreunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/66386.html (nara obpamenus: 20.12.2021). — Pexxum gocryna: mist
aBTOpU3Hp. nosb3oBateneil. - DOI: https://doi.org/10.23682/66386
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOM JIJUCHUIJIUHBI
«OY .11 ECTECTBO3HAHUE)

PesynbpTaThl 00yueHus Kputepuu onieHkn @DOopMBI U METOJIBI OIICHKU
3HaHUE/TIOHUMaHNUE CMBICITA OrueHka pe3ysibTaToB Kontponbnas padota
HOHATHH: ACATCIIBHOCTU CTYACHTOB IIPU
EcrecTBeHHOHAYUYHBI METOT BBIITOJIHEHUH 3aJaHUN

MO3HAHUS, SJICKTPOMArHUTHOE
T0JIe, DJIEKTPOMArHUTHBIC
BOJTHBI, TIEPUOMUECKUI 3aKOH,
XUMHUYECKasl CBSI3b, XUMUYECKAs
peaKIus, MaKpoOMOJIeKyJIa,
0enok, KaTanu3arop, GepMeHT,
KIeTka, nuddepenmarnys
KJIIETOK, THK, BUPYC,
OMoJIOTUYeCcKast YBOJTFOIIHS,
O6ropazHo0Opa3ue, OpraHus3M,
TIOITY JISAUS], DKOCHCTEMA,
ouocdepa, SHTpOTIHS,

CcaMOOpraHu3alMs;
3HaHue/TTOHUMaHNe BKIa1a OrueHka pe3ysbTaToOB VYcTHbIi onpoc
BEJIMKUX YUYECHBIX B NeSATEIbHOCTH CTYJIEHTOB IIPU

(dhopMHUpOBaHKHE COBPEMEHHOM BBITOJTHEHUH 33 IaHUI

€CTECTBEHHOHAYYHOU KAPTUHBI

MHupa

YMeHune npuBoIUuTh MPUMEPHI OrueHka pe3yJibTaToB KonTponbnas pabota
HKCIIEPUMEHTOB U HAOIIOACHUM, | IE€ATE€IbHOCTU CTYJEHTOB IIPH

000CHOBBIBAIOLINX: aTOMHO- BBITIOJIHEHUH 3aJJaHUN

MOJIEKYJISIPHOE CTPOEHUE
BEILIECTBA, CYIIECTBOBAHUE
ANIEKTPOMATHUTHOTO MOJIS U
B3aUMOCBS3b AJIEKTPUUECKOTO U
MarHuTHOTO NOJIEH, BOJIHOBBIE U
KOPITYCKYJISIPHBIE CBOMCTBA
CBeTa, HEOOPATUMOCTh TEILIOBBIX
MPOILIECCOB, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT CTPYKTYPBI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH
XUMHYECKOW peaKkuu OT
TEMIIEpaTyphbl U KaTaJu3aTopoB,
KJIETOYHOE CTPOCHHE JKUBBIX
OpPraHU3MOB, POJIb THK KaK
HOCHUTEIIS HACJIEICTBEHHOMN
nH($OpPMAaIINH, BOJTIOIHUIO KUBOU
MIPUPOIBI, IPEBPAIICHUS
SHEPTUU U BEPOSATHOCTHBIN
XapakTep MNpOLIECCOB B KUBOU U
HEXUBOU NIPUPOJE, B3aUMOCBS3b
KOMITOHEHTOB 9KOCHUCTEMBHI,
BIIUSIHUE JI€ATEITbHOCTH
YeJI0BEKa Ha YKOCHUCTEMBI;

YMeHue BpLIBUraTh runotes3sl 1 | OneHka pe3yJpTaToB ITpoBepka pabot

15




npeiaraTh MyTH UX IPOBEPKH,
JIeNIaTh BBIBOJIBI HA OCHOBE
IKCIIEPUMEHTAIBHBIX TAHHBIX,
NPEICTaBJICHHBIX B BHJIC
rpaduka, TaOIUIBI WITH
JMarpaMMbi;

JIEeSATEIbHOCTU CTYI€HTOB IIPU
BBITTOJIHEHUH TTPAKTUICCKIX
pabot

YMeHHe UCToIb30BaATh
npuoOpeTeHHbIe 3HAHUS U
YMEHHUS B MPAKTUYECKOMN
JIeATEIbHOCTH U TIOBCETHEBHOM
JKU3HM JIJIS1: - OLICHKHU BIIUSTHUSA
Ha OpraHU3M 4YeJIOBEKa
AJIEKTPOMATrHUTHBIX BOJH U
PaINOAKTUBHBIX U3TYyUYEHUH; -
SHEProcOepeIKECHUS; -
0€301MacHOT0 UCTIOIb30BAHUS
MaTepuaIoB U XUMHUUECKHX
BEIIECTB B OBITY; -
MPOPUIAKTUKH UHPEKIIMOHHBIX
3a00/1eBaHNM, HUKOTHHOBOIA,
AJIKOTOJIBHOM ¥ HAPKOTUYECKOU
3aBUCUMOCTEH; - OCOZHAHHBIX
JIMYHBIX JICCTBUI MO OXpaHe
OKPY’KaIOIIEH cpe/ibl

OrueHka pe3ysibTaToB
NeSITeIbHOCTH CTYACHTOB IIPH
BBITTOJTHEHUH MIPE3EHTANH 1
pedepatuBHbIX paboT

[TpoBepka pabot
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