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1.IIOACHUTEJIBHASA 3AIIMCKA

1.1. Ob6saacTh NPpUMeEHEeHHUS TPOTPAMMBI
[Iporpamma o6GmieoOpa3oBarensHolt yueOnor mucuurumabl OYIL.07 EctecTBo3HaHue sBIseTCA
YacThIO NMPOrPaMM MOJATOTOBKH CIIEHUAIUCTOB CpeHero 3BeHa no cnenuanbHoctu: 53.02.05. ConbHoe u
xopoBoe HapoaHoe nenue (IIpukas muHucTepcTBa oOpazoBanusi U Hayku Poccuiickoit denepauuu ot
27.10.2014 Ne1388 «O6 yrBepkaeHuu ¢eaeparbHOro rocyIapcTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa
cpenHero mpodeccuoHalbHOTO oOpa3zoBanus» Mo crneruanbHocT 53.02.05. CombHOE M XOpOBOE
HApOJHOE IICHHE).

1.2. Mecto o00meoOpa3oBaTejJbHOH Yy4eOHOM JUCHMIUVIMHBI B CTPYKType OCHOBHOM
npogeccuoHaIbHOIH 00pa30BaTeIbHON MPOrpaMMbI:

OVII. O6meoOpa3oBaTeabHbIN YIeOHBIN UK.

OVII.00 O6s3arenpHbIC TPEIMETHBIC 00JIACTH.

1.3. TpeOoBaHus K pe3yJibTaTaM OCBOeHHsI 00111€00pa30BaTeIbLHOI y4eOH O AUCIUNIHHBI :

B pesynbraTe ocBoeHHs 0011€00pa3oBaTeNbHON YUEOHOW AMCHUIIIMHBL 00YyYaIOMIUKCA JOMKEH
yMeThb:
V1. opueHTUPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHATUSAX U HH(OPMALIMU €CTECTBEHHOHAYYHOTO
COJICPKAHUS;
VY2. paboTaTh ¢ ecCTeCTBEeHHOHAYYHOI HH(OpMaLMe: BIaeTh METOJaMU MIOMCKA, BBIIEISATH CMBICIIOBYIO
OCHOBY M OIICHHUBATh JIOCTOBEPHOCTH HH(POpMAIUH;
VY3, ucronp30BaTh €CTECTBEHHOHAYYHBIEC 3HAHUS B TTOBCEIHEBHOM JKU3HH ISl 00€CTICUeHHS
0€30IaCHOCTH KHU3HEIEATSILHOCTH, OXPAaHbI 3/I0POBbs, OKPYKAIOLICH CPeIbl, SIHEPTroCcOePEIKEHUS;
3HATh:
31. oCHOBHBIE HAyKH O IPUPOJIE, X OOLTHOCTh U OTJIMYUS;
32. ecTeCTBEHHOHAYYHBII METO/1 IO3HAHUS U €r0 COCTABISIONINE, €TUHCTBO 3aKOHOB IIPUPO/IbI BO
Bcenennoii;
33. B3aUMOCBSI3b MEXAY HAYYHBIMU OTKPBITHSIMH U PA3BUTHEM TE€XHUKH U TEXHOJIOTHIA;
34. BKJIaJ] BETIMKUX yYCHBIX B (POPMHUPOBAHNE COBPEMEHHON €CTECTBEHHOHAYYHOW KAPTHHBI MUPA.

[Tporpamma o61meo6pazoBaTenbHON yueObHol qucturuibl "EcrecTBo3Hanue" TpeOoBaHUS K
NpeAMEeTHBIM pe3yJbTaTaM OCBOCHHUS 0a30BOT0 Kypca J0JKHO 00ECTIEUHTh:

[1P.1. copmHpoBaHHOCTH OCHOB LIEJIOCTHOW HAyYHOU KapTUHBI MUDA;

ITP.2. popmupoBaHuE TOHUMAaHUS B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

I1P.3. copmMHupoBaHHOCTH TOHUMAHUS BIHMSHUS €CTECTBEHHBIX HAYK Ha OKPYKAIOIIYIO Cpey,
9KOHOMHYECKYIO, TEXHOJIOTHYECKYIO0, COLIMATBHYIO M 3THUECKYIO c(hepbl 1eATEIbHOCTH YEIOBEKa;
[1P.4. co3ganue ycnoBuil s pa3BUTHS HABBIKOB y4e€OHOU, IPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKOM
NesITeIbHOCTH, MOTUBAIMM 00yYarOIUXCsl K CAMOPa3BUTHIO;

I[TP.5. chopMHUpOBaHHOCTH YMEHUI aHAIM3UPOBATh, OLIEHUBATh, IPOBEPATH HA IOCTOBEPHOCTD U
0000111aTh HAYYHYIO HH(OPMAIIHIO

B pesynbrare ocBoeHus 001eoOpa3oBaTeqbHONW y4eOHOW AMCHUIUIMHBL OOYYaroMUHCS JIOJKEH
00J121aTh 001IIMMH KOMIIETeHIMSIMHU, BKJIIOYAIONIIUMU B c€051 CIOCOOHOCTD!

OK10. Hcnonp3oBath B MNpoeCCHOHATBLHONW JEATENIbHOCTH YMEHHS M 3HAHHs, NOJy4YEeHHBIE
oOydJarlolMMUCS B XOJE€ OCBOEHHUS YUeOHBIX IMPEIMETOB B COOTBETCTBUM C (eAepalbHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM CpPEeIHEro o01iero o0pa3oBaHusl.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS OCHOBHOM 00Opa3oBaTeIbHONH MPOTrpaMMbl 0OYYarOUTMMHUCS
JOJDKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEN MO3MLMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAIMH, IO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUM, COOTBETCTBYIOIIUX TPATULMOHHBIM ILIEHHOCTSM POCCHUHCKOro OOIIecTBa, pacIlupeHue
JKU3HEHHOTO OIIbITa W OMNbITa JAEATEIbHOCTH B IIPOLECCE pealu3aliyd OCHOBHBIX HAalpaBICHUN
BOCIIMTATEIbHON JCSITEIbHOCTH:



JIP.1. chopMupOBaHHOCTD I'PAXKTAHCKON O3ULIUU 00YYaOLIerocs Kak aKkTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIecTBa;

JIP.7. rOTOBHOCTb K T'YMaHUTApHOU U BOJOHTEPCKOU IEATEIbHOCTH;

JIP.8. chopMUpOBaHHOCTH POCCUNCKON IPAXKIAHCKOM HUICHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K CBOEMY
Hapoady, YyBCTBa OTBETCTBEHHOCTH Iepes PonnHOM, rOpAOCTH 3a CBOM Kpal, CBOIO PoauHy, CBOM A3bIK U
KYJIbTYpY, IPOILIOE U HACTOAILIEE MHOIOHALIMOHAIBHOTO Hapoia Poccuu;

JIP.9. neHHOCTHOE OTHOLIEHHE K FOCYAAPCTBEHHBIM CUMBOJIaM, HCTOPUYECKOMY U IIPUPOJTHOMY
HacJeaMIo0, NaMsATHUKaM, TpaauuusaM HapoaoB Poccun, noctukenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSAX U TPYAE;

JIP.12. cpopMHupOBaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

JIP.14. oco3HaHue JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUYMBOTO OYAYIEro;

JIP.16. acTeTnuecKkoe OTHOILIEHUE K MUPY, BKJIIOYAst SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO

TBOPYECTBA, CIIOPTA, TPYa U OOLIECTBEHHBIX OTHOILECHUI];
JIP.17. ciocOGHOCTh BOCIIPUHUMATH Pa3IMyuHbIEe BUbI UCKYCCTBA, TPAJULIUU U TBOPUYECTBO CBOETO U
JPYTUX HapoJO0B, OLIYLIAaTh SMOLMOHAIBLHOE BO3JIEHICTBIE UCKYCCTBA;

JIP.20. chopMHupOBaHHOCTE 3I0POBOTO M O€30TaCHOTO 00pa3a KU3HHU, OTBETCTBEHHOT'O OTHOIICHHSI K
CBOEMY 3[10POBBIO;

JIP.21. noTpeGHOCTh B (PU3MYECKOM COBEPIICHCTBOBAHHH, 3aHATHSX CIIOPTHBHO-030POBUTEIHHON
JESATEIIBHOCTBIO,

JIP.22. akTHBHOE HEMIPHUATHE BPEAHBIX MPUBBIUEK ¥ HHBIX (OPM MPUYHHEHUS Bpeaa GU3MIecKOMy U
IICUXUYECKOMY 3/I0POBBIO;

JIP.23. TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MaCTePCTBA, TPYAOII00HE;

JIP.24. roTOBHOCTb K aKTUBHOMW J€STEIbHOCTU TEXHOJIOIMUECKON M COIMaJIbHOM HAIpaBIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD, IJIAHUPOBATh U CAMOCTOSITENIBHO BBIIOIHSTH TAKYIO AESITEIbHOCTD;
JIP.25. uHTepec K pa3In4HbIM chepaM NpoecCunoHaIbHOM e TeIbHOCTH, YMEHUE COBEPIIATh
0CO3HaHHBII BHIOOP OyayIel mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MIaHBI;

JIP.26. TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha POTSXKEHUH BCEH JKU3HU;
JIP.27. cpopMHPOBAHHOCTh 3KOJIOTMUYECKON KYIbTYpPbI, IOHUMAHUE BIUSHHS COLUATBHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOM Cpefibl, 0CO3HAHUE III00aIbHOI0 XapakTepa
9KOJIOTHYECKUX MPodIIeMm;

JIP.28. mnaHupoBaHUE U OCYIIECTBICHUE IEHCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUSI 1IeJIeh
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

JIP.29. akTHBHOE HEMPUATHE IEHCTBUM, MPUHOCIIINX BPE]l OKPYXKAIOIIEH CpeJie;

JIP.30. ymeHHe MPOrHO3UPOBaTh HEOIArONPHUATHBIE YIKOJIOTHUYECKUE TTOCIEACTBHS MPEATPUHUMAEMBIX
JEHCTBUM, IPEAOTBPALLATD UX;

JIP.31. pacmnpeHue onpiTa AEATEIbHOCTH YKOJIOTHUECKOM HAIIPaBIEHHOCTH

JIP.32. cpopMHpPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIMAJore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B OJUKYJIBTYPHOM MHPE;

JIP.34. oco3HaHMe LEHHOCTHM HAYYHOM IEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOECKTHYIO H
MCCJIEIOBATEIBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

1.4. KoamyecTBO 4YacoB Ha OCBOCHHE IMPOrpaMmbl 00meo0pa3oBaTeIbHONH Yy4eOHOM
AMCUMILIMHBI M (POPMBI IPOMEKYTOYHOM aTTeCTALIUH.

Kypc, cemecmp Yueonan nazpysxa odyuarowezoca Dopmut
HPOMEIHCYmOUHOU
MakcumanbHas Ob6s3arenbHast | CamocTosiTeNnbHas ammecmayuu
yueOHas ayIuTOpHast pabota
Harpyska ydeOHasi Harpy3ka | 0o0ydarmerocs
1 xypc 1 cemectp o1 34 17 -




1 xypc 2 cemectp

65

44

21

Huggepenyuposannuiii
3auem

BCEI'O:

116

78

38




2. CTPYKTYPA U COJAEPX KAHUE OBIIIEOBPA3OBATEJIBHON YYEBHOM JUCHUILIAHBI

Temwi/Cemecmpuot Yueonan nacpyska Dopmut Kanenoap dopmupy
uzyueHus ooyuarowezoca ayoumopHvlx Hble Conep:xaHue y4eOHOro MaTepuasa embie 3,
Mak | Ayo | Cam 3anAmuil CpoKu Yy, JP,
cum | umo ) 0C80CHUA OK, IIP
anvh | pua | Paé.
as A
1 kype, 1 cemecTp o1 34 17
Tema 1.BBenenue 9 6 3 Jlexmmmu, ceHTs0ps | EcrecTBO3HAaHUE Kak Hayka. COr03 €CTECTBEHHBIX HayK B mo3HaHuu | 31, 32, 33,
CrpyKTypa €CTECTBEHHO [IpakTuueckoe MPUPOJBI. DKCIIEPUMEHTAIbHbIE METO/bl B €CTECTBEHHBIX HayKax: | Y1, Y2,
— HAy4YHOTO 3HAHUA: 3aHITHE HaOII0ICHHE, A3MEPEHUE, JKCIIEPUMEHT. ITonsTie o0 | IIP.1,
MHOT000pa3ue eIuHCTBA AKCIIEPUMEHTAJIBHBIX ~ HAy4YHBIX Meronax, cucrema U | [IP.2,
KJIaCCU(UKALIHS Hay4HbBIX METO/IOB. Ocobennoctu u | I[IP.3
OTJIMYMUTENbHbIC TMPU3HAKU HAONIOAECHUS U JKcmepumenta, poib | OK10
U3MEpPEHUl W KOJMYECTBEHHBIX OLIEHOK B ecTecTBo3HaHuu. | JIP.§,
TeopeTnueckue  METOAbl  HUCCleOBaHMid:  Kinaccudukanusd, | JIP.9
cucTeMaru3anusi, CHUHTE3, AaHaliu3, MHAYKUUS,  JSAYKIIHS,
MojieaupoBaHue. EcTecTBEHHO — HayyHOE MO3HAHME: OT TMIOTE3bl
10 TeopuH. OCOOEHHOCTH UCTOPUUYECKUX ITANOB PA3BUTHS HAYYHOMH
METOJIOJIOTUU: CTAHOBJIEHUE JIOTMKM U MaTeMaTHYEeCKUX METOJIOB;
CTaHOBJIEHUE DKCIIEPUMEHTAJIbHOrO MeToAa B 17 B.. COBpEMEHHBIN
TUIOTUKO- IEAYKTUBHBIN METOJ U «11€M0YKa HAyYHOTO TO3HAHUSY.
CTpyKkTypa Hay4HOTO 3HaHHUS, €ro KOMIIOHEHTBHI: Hay4HbIH (akT,
TUIO0TE3a, MPEAJIOKEHHAs: Ha OCHOBE 0000IIEHUS! HAyUYHbIX (PaKTOB;
DKCIEPUMEHT IPU TNPOBEPKE THUIIOTE3Bl, TEOPHS, TEOPETUUYECKUE
npejckasanus. Benukue sSKCriepUMEHTHI B €CTECTBEHHBIX HayKax
[Tpaktnyeckoe 3ansTue B Qopme xaenoBoil wurpel «Kak BbI
aymaere?» 1o TeMe  «OKCIEepUMEHTaJbHbIE  METOJbl B
€CTECTBEHHBIX HayKax»
Tema 2.Ctpykrypa mupa | 12 8 4 Jlexuus, ceHTsi0pp | IlpocTpaHcTBO — BpeMeHHbIE XapaKTepUCTUKUM U cpenactea | 31, 32, 33,
IIPUPOJIBL: €IUHCTBO npobaemMHas OKTSOpb | M3yYeHUss MakKpoMmMupa, Meramupa, Mukpomupa. Ilxansr | V1, VY2,
MHOT000pa3us JIeK1us, HOSIOpB pacCTOSIHUN M BPEMEHHBIX MHTEPBAJIOB B Makpomupe, meramupe. | [IP.1,
KP Nel Mukpomupe. CTpyKTypHbIE »3JeMeHTbl Marepuu. OBojtouus | [1P.2,
IpEeACTaBIEHUN O mpocTpaHcTBe M matepuu. Popmbl matepu. | I1P.3,
BemectBo u mose. DnekTtpomarHuTHbIe siBiieHUs. BosnoBbeie u | 11P.4.




KBaHTOBEIE CBOICTBA BEUICCTBA U I1I0JIA. SHGMCHTapHBIe HYaCTHUIIBI.

ITP.5

VYpoBHU opranuszanuu xuBoro. MomuekynspHbele ocHOBBI ku3HH. | OK10
Knerounas Teopuss. Hambonmee o6mue 3akoHsl mpuponsl. | JIP.16,
EnunctBo npuponsl. Cummerpus. Cummerpuss B npupoge. | JIP.17
[IpoBenenne MPOCTHIX  HUCCIAENOBaHWMN wiau  HabmogeHuit | JIP.26
ANIEKTPOMArHUTHBIX  SIBJIGHUM, BOJIHOBBIX CBOICTB  CBETa,
dbororddekra, neHaTypamus OenKa, KaTaTUTHYECKON aKTUBHOCTH
dbepmeHTa.
Tema 3 OT CTPYKTYpHBI K 9 Jlekuun, HOSIOph | ATOMBI M 27eMeHThl. JlBa pemeHus oxHou mpobiembl. Btopoe | 31, 32, 33,
CBOMCTBaM npoOaeMHas poxaeHue aroMucTukd. HoBele Qopmbl  aromHON  Teopun. | Y1, V2,
JICKIIUS Xumuueckas pepomtonus 18 Beka. Co3ganue kuciaopognou teopuu | I1P.1,
roperust u abixanust A.JlaByasse B1777—=x rr. HoBas tpakrtoBka | I1P.2,
MOHATHS «XUMUYCCKUM JIEMEHT ITP.3,
Hx. Janeron. Cunre3 HOBOM aHamuctuku W HoBoro | IIP.5
sanementapusma. Kraccudukamus B Hayke. Kriaccudukamus | OK10
XUMHUYECKUX 3JeMeHTOB. llpoBenenue mnpocThix wuccienopanuil | JIP.§,
WM HaOMIOJeHUM: omnpenenenue Ouomornueckux Buaos c | JIP.9
MOMOILBIO ONPEACITUTEICH.
Tema 4 I[lpupona B 12 Jlexnus, HOsI0pp | [IBmkeHue kak nepemenienne. CrocoObl onucanus Mmexanuueckoro | 31, 32, 33,
JBUKEHHUH, IBUKCHUE B npo0sieMHas nekabpb | nBukeHUs.  OTHOCUTENBHOCTh  JABMXKEHHA.  JIBwkeHue kak | Y1, Y2,
pupoae JeKIus pacnpocTtpaHeHue. BoiHbl. 3ByK U €10 XapaKTEpUCTUKH. ITP.1-I1P.6
KPNe2 Paspaborka mpoekta «Hayka u  uckyccrso». l.tema | OK10
«lIBeTomMy3bIKa» JIP. 25,
JIBukeHue, MpOCTpPaHCTBO, Bpems, marepus. JIBwkenue tervia. | JIP.26,
OcHoBHbIE 3aKOHBI TepMoAMHAMUKH. lloHatne o cratuueckom | JIP.32,
ONMCAHUU JBUXKEHUS. J[BH)KeHHEe Kak KadecTBeHHOoe u3MeHeHue. | JIP.34
XVWMHYECKUE PEAKLUHU, UX CKOPOCTh. J[BHJKEHME KaK HM3MEHEHHE.
SAnepHbie pEeaKIuH. [BrxeHne YKUBBIX OpraHU3MOB.
MouekynsipHble OCHOBBI IBUKEHUS. V3yueHnue NBHKEHUS TUIaHeT.
Tema 5 DBomOIIMOHHAS 9 Jlexmus, nexkabpr | HeoOpatumocts. OcHoBHBIE B mpupojae. CamoBocmpowussenenue | 31, 32, 33,
KapTHHA MHUpa npobaemMHas SHBapb | )KMBBIX  opraHusMoB. becrnonoe u  monoBoepazMHO)keHue. | Y1, V2,
JIEKI M. Opomtonust  npupoabl. Hauano mwmpa. Otansl  popmupoBanus | I1P.1,
KoHnTponbHbIit Conneunoii cucrembl. Pannsas 3emnsa. Ilpunnunsr ssomronum | IIP.2,
YPOK. KHUBBIX OpraHU3MoB. DBouonus denoseka. Kospomtouus npupoast | [1P.3,
u nuBuiauzanusa. HaOmropenus ¢ momolnpio MynbTEMenuidHbIX | OK10
npuiIoKeHu! 3(pPexToB, CBA3aHHBIX ¢ HapylieHueM cummerpuu u | JIP.26
OudypkausiMi B OTKPBIThIX HETMHEHHBIX CUCTEMAX. JIP.32




1 kypc, 2 cemectp 65 44 21
Tema 6 Pa3Butue 12 8 4 Jlexmum, SIHBApb Onpenenenue  TexHuku.  Mcropuueckue  atambsl  pazButus | 31, 32, 33,
TEXHOTCHHOMU JIEKIU- TEXHHYCCKOHN NCATSIBHOCTH 4YejioBeka. Bakuenmme TexHudeckue | Y1, V2,
LUBUIU3ALUU Oecena, OTKPBITHS C IPEBHUX BPEMEH JI0 CTAHOBJIEHUS ecTecTBEeHHBIX Hayk. | [TP.1-I1P.5
3anmTa TeMbl deHOMEH TEeXHUKH B KyiabType. Bzaummocsszp texuuku u | OKI10
IIPOEKTA €CTECTBEHHbIX Hayk. HayuHo-TexHuueckuii mporpecc. Mup | JIP.16,
COBpPEMEHHBIX TexHonorui. Pa3paborka mnpoekra «Hayka wu | JIP.17
UCKYCCTBO». 2.TeMa «T€XHOJIOTUH B UCKYCCTBE» JIP.23,
JIP.25
JIP.34
Tema 7 B3zaumonetictsue | 14 10 4 Jlexmun, deBpanp | B3aumonelicTBue Hayku U TeXHUKU. MexaHudeckas kaptuHa mupa | 31, 32,
HAyKU U TEXHUKU KP Ne3 A JOCTHIKEHUS MexaHuku oT HrloroHa mo mHammx gHer. 3omoroe | 33,34, V1,
MPaBUJIO MEXaHHUKHU U MpocTele Mexanu3mel. Konebanus. 3akon | Y2,
coxpaHeHus umiyibca. Hebecnas mMexanuka. bamnuctuxka. Ilepsoe | ITP.1-I1P.3
HAYaJo0 TEePMOJMHAMUKM M KOHel  wu3o0pereHuss BeuHbx | OK10
neurareneil. Mcmonp3oBanune paauoBoiH. M3o00perenue panmo. | JIP.1
TeneBunenue. Kocmuueckas pamuocBssb. Onrtuka. MccnenoBanme | JIP.8-9,
paboThl  dIEKTporeHepaTtopa U snekrpoasurarensd. Mzydenue | JIP.26
OPUHLIMIIOB Pa0OThl MOOWIBHON cBsizu. M3ydenue paboOThI
ONTHYECKUX MPUOOPOB.
Tema 8 EcrecTBO3HaHUE 12 8 4 | Jlexuuwu, Mapr OnTuyeckue CHeKTpbl M UX NpUMEHEeHHe. SnepHble peakuumu Ha | 31, 32, 33,
B MUPE COBPEMEHHBIX JEeKIUsA- ampenb | cyx0Oe uenoBeka. [IpakTudeckoe 3aHaTHE B BUIE poJieBOM urpsl | 34, V1,
HayK JUCIIYT, «Cyn Hag SnepHoit Dueprueit» («Ilycts Oyaer MUpHBIM aToMm, a He | Y2,
IIpakTrHueckoe COJIAATOM). Ycunenne u mpeoOpasoBanue asnexkrpuueckux | [IP.1-TIP.5
3aHATHE CUTHaNOB. MakpoMosieKkynsl W CcUHTeThueckue mnoauMepHeie | OK10
Matepuaibl. [IpoBepka mpocThiX wHcciaenoBaHud u HaOmonenui | JIP.1,
U3JIy4eHHE Ja3epa, ONpPEAeNIeHHe cocTaBa BellecTB ¢ mnomoulsto | JIP.12,
CIIEKTPaJIBLHOIO aHAJIN3a JIP.26,
JIP.27,
JIP.29,
JIP.32
Tema 9 EctecTBeHHBIE 12 8 4 Jlexnun, Man UenoBek Kak yHUKaldbHas kuBas cucrema. UYto takoe 3moposbe | 31, 32, 33,
HAYKH U IPOOIIEMBI [IpakTuueckoe YyeloBeKa M Kak ero mnojaaepkarb. Burtamunbl. 3amutHbie | 34, V1,
3I0POBBS YEJIOBEKA 3aHATHE MEeXaHM3MBbl OpraHu3Ma 4esnoBeka. 3a0oyeBanus yenoBeka. Yenosek | Y2,
KP Ne4 u texHuka. [Ipaktnyeckoe 3anstue B Buje poneBoil urpsl «Cyn | [1P.1-6
Hag OBM)» (TO3WTHMBHO WM HETAaTUBHO BIWsHUE KommbioTepa) | OK10
AHanu3 cuTyalui, CBsI3aHHBIX C MOBCEAHEBHOM JKM3HBIO yenoBeka. | JIP.1,




npopuIaKkTHKa W  JICYCHHE OakTepHalIbHBIX W  BUpPYCHBIX | JIP.20-22,
3a00JIeBaHUH, 3aIuTa oT OITaCHOTO Bo3ueiictus | JIP.26,
AJICKTPOMATrHUTHBIX TIOJIEH W PaJMOAKTUBHBIX H3IydeHUi, BeIOOp | JIP.32
OUeTbl U pexuma nuTaHus, d3¢pdexktuBHoe u  OezomacHoe
MCII0JIb30BaHUE cpeAcTB ObITOBOM Xxumuu. TectupoBanue
Tema 10 EcTecTBeHHbIE 12 8 4 | Jlexuus, Mai Dxosiorudyeckue MpoOiemMbl. 3arpsi3HeHHE OKpyxarouied cpensl. | 31, 32, 33,
HAyKH U IJ100albHbIe ceMHUHap — UIOHb ['mobGanbHble W3MEHEHHA KiIMMarta W WX nocieactBus naus | 34, V1,
poOIeMbI 3amuTa YeloBeYeCTBa.  DKOJNOTMYecKue  Karactpodbsl.  MopanbpHas | Y2,
COBPEMEHHOCTH pedeparos, KP OTBETCTBEHHOCTh YyueHbIX. [IpakTtmueckas pabota: B3ammocBsizu | OK10
Ned KOMIIOHEHTOB B JKOCHCTEMax M MX peakuuss Ha BozueictBus | JIP.1,
yesoBeKa. JIMuHbIe JeUCTBUS MO 3alUTe OKPYKAIOIIEH CPEbL. JIP.7
[TogroroBka mpe3entanuii (pedepatoB) mo Teme «Ikonorus | JIP.12,
Hopunbsckay. JIP.14,
JIP.22,
JIP. 27-31
JIP.34
HuddepennmpoBaHHbIN 3 2 1 3amura [IpoexT no teme «Hayka u UCKycCTBO». 31, 32, 33,
3a4eT MIPOEKTOB 34, V1,
¥2, OK10
JIP.1,
JIP.7,
JIP.12,
JIP.14,
JIP.22,
JIP.24
JIP. 27-31,
JIP.34
BCET'O: | 116 | 78 38




3. VIIPABJIEHMECAMOCTOSTEJIBHOM (BHEAYJIUTOPHOI) PABOTOI OBYYAIOIIMXCS

Yac .
Temuv ol Buo camocmosimenvroii pabomuol Dopmol KOHMPOA

Tema 1. Beenenue. CTpyKTypa €CTECTBEHHO — 3 | Pabora ¢ nekuuoHHbIM MaTepuaiioM. OnpeneneHne CIoKHbIX BonmpocoB | [IpocoymuBanue

HAY4YHOTO3HAHUA: MHOFOO6pa3I/Ie €JIMHCTBA Tpe6YIOH_II/IX pa3’B§ICHeHHﬁ CO CTOPOHBI MPLCIIOAaBaTCIIA. IToaroroBuTh COO6U.I€HI/H7L
coobmienus o reme «llepBoiit pycckuit akagemuk M..B. JlomonocoB» O1ieHKa pe3yJbTaToB
[IpakTuyeckoe 3ansTue B hopme Aea0Boi Urpsl «Kak Bbl 1ymaere?» 1o | A€JI0BOM UTPHI
TeMe «IKCIEPUMEHTAIbHBIE METO/Ibl B €CTECTBEHHBIX HAyKaX»

Tewma 2.CTpyKkTypa Mupa npupo/ibl: €AUHCTBO 4 | Pabota ¢ nekImoHHbIM MaTepranoMm. OmnpeneneHue cIoKHbIX BonpocoB | [IpociaymmBanue

MHOT006pa3us TpeOYIOMUX Pa3zbsICHEHUN CO CTOPOHBI Npenoaasatens. [loaroroBuTe coobmenuit. [IpoBepka
coobmeHus o teme «Matepus, (POpMBI €€ TBUKECHUS U MPAKTHYECKON pabOThI
CYLIECTBOBAHHUSIY.

Tema 3 OT CTpYKTYpHI K CBOMCTBaM 3 | Pabora c nekuuoHHbIM MaTepuaaoM. Onpenenenue cIoxHbIX BorpocoB | [IpocnymmBanue
TpeOyIOIMX Pa3bsICHEHUH CO CTOPOHBI Ipernoaasarens. [loaroroButs COOOILIEHUH.
coobmieHus o teme «OxpaHa OKpyKarollen Cpesibl OT XUMUYECKOTO
3arpsisHeHUs». CocTaBieHUE TaOIUIIBI

Tewma 4 [Ipupona B IBUKEHUH, TBUKEHUE B 4 | PaboTa ¢ neKIIMOHHBIM MaTepuanoM. OmnpeneseHre CI0KHBIX BOMPOCOB | 3alluTa MPOeKTa.

npuposie TpeOyIOIMMX pa3bsICHEHUH CO CTOPOHBI Ipernoaasarens. [loaroToButsh
poekKT 1o Teme «L{BeToMy3bikay

Tema 5 DBomoIMOHHAs KapTUHA MHUpa 3 | Pabora c nexkimoHHBIM MatepuaioM. OrnpeneneHue cIokKHbIX BonpocoB | [IpociymmBanue
TpeOyIOMIMX Pa3bsICHEHUH CO CTOPOHBI IpernoaaBarens. [loaroToButh coobmenuit. [IpoBepka
npe3eHTanuo no Teme «CoBpeMEeHHbIE B3IUISAIbl Ha OMOJIOTHYECKYIO pe3eHTalHH.
IBOJIIOLIMION.

Tema 6 Pa3zButre TeXHOr€HHOW LUBHIIM3ALUU 4 | PaboTa ¢ neKIIMOHHBIM MaTepuanom. OnpeaeneHue cIoKHbIX BonpocoB | [IpociymmBanue
TpeOyIOMMX pa3bsICHEHUH CO CTOPOHBI Ipernoaasarens. [loaroToButs COOOIIEHUH.
coobtieHus o TeMe «bHOTEeXHOIOT S ¥ TeHHAs] HHKEHEPUS — 3amura npoeKToB
texHonoruu XXI Beka» [IpoekTHast 1eATEIbHOCTD IO TEME
«TexHOIOruu B UCKYCCTBE»

Tema 7 B3aumoaeicTBie HaAyKH U TEXHUKHU 4 | Pabota c neKIMOHHBIM MaTepuaiioMm. OmnpeseneHne CI0KHbIX BorpocoB | [IpocnymmBanue
TpeOYIOUINX pa3bsICHEHUI CO CTOPOHBI MpernojaaBaTens. [1oaroToBuTh | cOOOIIEHUH.
coobmenuss mno Teme «HaHo-TexHONOrMST KAk  IPHUOPUTETHOE
HalpaBJieHWE pa3BUTHS HAyKl U TMpou3BoAcTBa B Poccuiickoit
denepanuny;

Tema 8 EcrecTBO3HaHUE B MUPE COBPEMEHHBIX 4 | PaboTa ¢ neKIIMOHHBIM MaTepuanoM. OmnpenereHne CI0KHBIX BompocoB | [IpoBepka mpakTHUecKux

TpeOYIOMMX Pa3bsICHEHUH cO CTOPOHBI Ipemnoaasarens. [Ipaktuyeckas

pabor.




HayK

pabora. [IpakTrueckoe 3aHsTHE B BUJIEC PoJieBOM UTpbl «Cyn Haf
SAnepuoii Dueprueii» («IlycTs OyJeT MUPHBIM aTOM, a HE COJITATOM).

OueHka pe3yabTaToB
POJIEBOU UI'PBI

Tema 9 EctecTBeHHBIC HAYKH M IPOOJIEMBI
3]I0pOBbS YETIOBEKa

PaGora c nekuronHbIM MaTepuanoM. OmnpeeseHe CI0XKHBIX BOIPOCOB
TpeOYIOIIMX Pa3bsICHEHUH CO CTOPOHBI IpernoaaBarens. [loaroToButh

COO6H_ICHI/I${ I10 TEMEC «OKPY)KaIOH_[aS[ YCJIOBCKA Cp€aa U €€ KOMIIOHCHTBI:

pa3IUYHBIE B3TIISAIBI HA OJTHY MTPOOIEMY»;
[IpakTrueckoe 3ansTue B BUuae pojieBoit urpsl «Cya Hag OBM»
(IO3UTUBHO WJIM HETaTUBHO BIIMSHUE KOMIIBIOTEPA)

[IpocnymBanue
COOOIICHUH.

Onenka pe3ysabTaToB
POJIEBOU UIPBI

Tema 10 EcTrecTBeHHBIC HAYKH U TJIOOAIBHBIC
po0GJIeMbl COBPEMEHHOCTH

PaGora c nekuronHbIM MaTepuanoM. OrpeeseHe CI0KHBIX BOIPOCOB
TpeOYIOIIMX Pa3bsICHEHUH CO CTOPOHBI IpernoaaBarens. [loaroToButh
coobmeHus o teMe «HayuHo-TexHu4YecKkuil mporpecc u mpooIeMbl
3KOJIOTUU»

[IpocnymBanue
COOOIICHUH.

JuddepeHnrpoBaHHbIN 3a4eT

[ToaroToBUTH U 3aLUTUTH UHIAUBHIYaIbHbIN IPOEKT 110 TEME
«Qxousorust Hopunbscka»

BaIHI/ITa ITPOCKTOB
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4. ”AH®OPMALIMOHHOE OBECIIEYEHUE OBYYEHUA

1. O0s3arenpHas JIuTeparypa

Bansuckuii, C.HW.  EcrecrBo3Hanue: y4eOHMK W  TNPAKTUKyM JUIsI  CPEIHETO
npodeccuonansHoro obpazoanus / C. . Bamsackuit. — Mocksa : U3narensctBo FOpaiit,
2021. — 367 c¢. — (ITlpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-13604-3. — Tekct

anektpoHHbld  // OOpa3oBatenbHas miuatdpopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/475028

I'openoB, A. A. EcrectBo3HaHue : ydyeOHOe mocoOue Juisi cpeaHero mnpodhecCruoHaIbHOTO
obpazoBanus / A. A. T'openoB. — 4-e uzn., nepepad. u gon. — Mocksa : M3nmatenbcTBo
FOpaiir, 2020. — 355 c¢. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-5-534-10214-7.
— Texkcr : anextponnsii // IBC KOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/448999

I'ycetixanoB, M. K. EcrtectBo3Hanue : Yy4YeOHMK W TPAKTHKYM JUIsl  CPEIIHETO
npodeccuonansHoro obpazosanus / M. K. I'yceiixanoB. — 8-e m3a., mepepab. u jmom. —
Mocksa : UsnarensctBo Opaiit, 2020. — 442 c¢. — (IIpodeccuonansnoe o6pa3oBanue). —

ISBN 978-5-534-00855-5. — Tekcr : amekrponnbii / DBC IOpaiit [caiit]. — URL:
https://biblio-online.ru/bcode/448850

EcrecrBo3Hanue :  y4eOHMK  Juis  cpemHero  npo)eCCHOHANbHOrO  oOpa3oBaHus /
B. H. JlaBpunenko [u ap.]; mon pemakuuerd B. H. JlaBpunenko. — 5-¢ wu3z., mepepabd. u
norm. — MockBa :  M3marensctBo  HOpaiit, 2021.— 462c.— (IlpodeccuonanpHoe

oOpazoBanue). — ISBN 978-5-534-05090-5. — Tekct : anekrponnsiii / Obpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/483424

CmupnoBa, M. C. EcrectBo3Hanue: reorpadus, OUOIOTHS, SKOJIOTHUS : Y4eOHOE TIOCOOUe st
cpennero  mpodeccuonanbHoro  obpazomanus/ M. C. CmupnoBa, T. M. CmupHOBa,
M. B. Boponenko. — Mockaa : N3narenbcTBO FOpaiir, 2021. — 271c. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-12798-0. — TexcT : 3neKTpOHHBIH //
OopazoBarenpHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/472936

CypukoB, B. B. EcrecrBo3nanue: ¢usuka : yueOHOe TMoOcoOWe Il  CPEIIHETro
npodeccuonanpHoro odpazoanusi / B. B. CypukoB. — 6-e u3z., ucnp. u gon. — Mocksa :
WznatenberBo FOpaiit, 2019. — 143 ¢. — (Ilpodeccuonanproe oopazoanue). — ISBN 978-
5-534-06437-7. — Tekcr : snekrponHsiii / ObC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/441536

2. JlonoJaHUTENIbHAS JINTEpaTypa
1. buonorus : yueOHUK U NMPAKTHKYM JJIsl cpeliHero npodeccruoHanibHoro oopasosanus / B. H.

SApeiruH [u ap.] ; mox pemakumeit B. H. fApeiruna. — 2-e m3n. — Mocksa : M3naTenscTBoO
FOpaiit, 2019. — 378 ¢. — (IlpodeccuonansHoe odpazosanne). — ISBN 978-5-534-09603-
3. — Texkcr : osnekrtponnsnii // DBC IOpaitr [caiit]. — URL: https:/biblio-

online.ru/bcode/433339
2. 3aiines, O. C. Xumus. JlTabopaTtopHbIH MpakTUKyM U COOPHHK 3a/1ad : ydeOHOe MocoOue JyIs

cpennero mpodeccuonansHoro obpazosanus / O. C. 3aiineB. — MockBa : M3mareiascTBO
FOpaiit, 2019. — 202 ¢. — (IlpodeccuonansHoe odpazopanue). — ISBN 978-5-9916-8746-
1. — Tekcr : onextponnsii // DBC Hpait [caiit]. — URL: https://biblio-

online.ru/bcode/437379

3. Kanamnukos, H. I1. ®usuka. I'paduyeckne MeTop! pemeHus 3aaay : yaeOHoe mocodue ams
cpenHero mpodeccruonanbHoro oopasopanus / H. I1. Kamamuwkos, B. 1. Komkua, — 2-¢
u3n., ucnp. m pon. — MockBa : M3marensctBo IOpant, 2019. — 250 c. —
(TIpodeccronansuoe obpazosanue). — ISBN 978-5-534-00186-0. — TekcT : 37eKTPOHHBIH
// OBC Opaiit [caiit]. — URL: https://biblio-online.ru/bcode/437217

4, Owusmka. CrnoBapb-cipaBoYHUK B 2 4. Yacte | : CHOpaBOYHHK MJII  CPEIAHETO
npodeccuonanabHoro oopazosanust / E. C. Ilnatynos, B. A. Camoneros, C. E. Bypagoii, C. C.
[IpomkuH. — 2-e¢ u3na., crep. — Mocksa : M3marensctBo HOpaiit, 2019. — 380 c. —

(ITpodeccuonanproe odpazosanne). — ISBN 978-5-534-04009-8. — TekcT : 31eKTpOHHBIN
// OBC IOpaiit [caiir]. — URL.: https://biblio-online.ru/bcode/434439



https://urait.ru/bcode/475028
https://biblio-online.ru/bcode/448999
https://urait.ru/bcode/483424
https://urait.ru/bcode/472936
https://biblio-online.ru/bcode/441536
https://biblio-online.ru/bcode/441536
https://biblio-online.ru/bcode/433339
https://biblio-online.ru/bcode/433339
https://biblio-online.ru/bcode/437217
https://biblio-online.ru/bcode/434439

5.

Xumus. 3a1agHuK : yaeOHOEe mocodue st cpeaHero npodeccuonanbHoro oopazosanus / FO.
A. JlebeneB [u ap.] ; mom obmel pemakiueir I'. H. ®aneea. — Mocksa : M3narenbcTBo
FOpaiit, 2019. — 238 ¢. — (Ilpodeccuonansuoe oopazosanne). — ISBN 978-5-9916-7786-
8. — Tekcr : omekrponnsii // DBC IOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/436534

IOnmakoa, O. U. buomorus: Belgaronuecs ydeHble : ydeOHOE IOocoOue Il CPEaHEro
npodeccuonansHoro odpazosanms / O. U. KOnakoBa. — 2-e¢ u3n. — Mocksa : M3parenscTBo
IOpaiir, 2019. — 264 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-11033-
3. — Tekcr : osnekrponnsnii // DOBC HOpaitr [caiit]. — URL: https:/biblio-
online.ru/bcode/444016

CypukoB, B.B. EcrecrBo3nanue: ¢usuka: yueOHOe T1ocoOuMe Il CpPEIHETO
npodeccuonansHoro odpazosanusi / B. B. CypukoB. — 6-e u3a., ucnp. u gom. — Mocksa :
NznarensctBo I0paiit, 2021. — 143 ¢. — (IIpodeccuonansroe odbpazoanue). — ISBN 978-
5-534-06437-7. — Texkcr : anmexktpoHHbIi // Obpa3oBaTenbHas mwiatdopma FOpaiit [calT]. —
URL: https://urait.ru/bcode/473646

HHTepHeT-pecypcehl

www.class-fizika.nard.ru  («Kiacchast mocka st Jr0003HATEIBHBIX ).

www.physiks.nad/ru («®u3nka B aHUMAIHSIX»).

WWWwW.
WWW,
WWWw.
WWWwW.
WWWw.
WWWwW.
WWW.,
WWW.
WWWwW.

interneturok. ru («Bumeo-ypoxu 1o npeaMeTam NIKOJIBHON MPOTPaMMBI»).
chemistry-chemists. com/ index. html (anekTpoHHbBIKYpHAT « XX UMHUKHUXHMHUS).

pvg. mk. ru (omummuana «ITokopu BopoObeBBI TOPEI»).

hemi. wallst. ru («Xumust. O6pa3oBaTeabHBINA CAUT ISl IIKOJIBHUKOB)).

alhimikov. net (O6pa3oBaTeNbHBIN CAUT JJIs IIKOJILHUKOB).

chem. msu. su (OnexTpoHHas 6MOIMOTEKA IO XUMUH).

hvsh. ru (xypras «XuUMHs B IIIKOJIEY).

hij. ru (kypHaI «XUMHUS U KU3HB).

biology. asvu. ru (Bcs Ouonorus. CoBpemeHHast OMoJIorusi, CTaTbl, HOBOCTH, ONOINOTEKA).
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