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1.ITIOSACHUTEJIBHASA 3AIINCKA

1.1. O6aacTh NpUMEHEHHsI POTrPaMMBbI
[Tporpamma obmeobpaszoBatenbHoro ydebnoro mnpeamera OVIL.07 EctecTBo3HaHue SBISETCS
YaCThIO IIPOrPaMM IOATOTOBKH CIIEIUATUCTOB cpeaHero 3BeHa no crenuaibHocTh: 53.02.05. ConbHOC 1
xopoBoe HapoaHoe mneHue ([Ipmkas muHHCTEepcTBa 0OpazoBaHusi U Hayku Poccuiickoit denepanuu ot
27.10.2014 Ne1388 «O06 yrBepkaeHuu GeaepalbHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpennero mpodeccuonanbHOro oOpazoBaHus» 1o crnenuanbHocTH 53.02.05. ConmbHOE W XOpOBOE
HApOJHOE IICHHE).

1.2. Mecto 00meo0pa3oBaTeJIbHOTO Y4eOHOIO ImpeAMeTa B  CTPYKType OCHOBHOM
npogdeccuoHaJIbLHOMH 00pa3oBaTeIbHON MPOrpaMMbl:

OVI1I. Obuieobpa3zoBaTeabHbIN Y4eOHbIN HUKII.

OVII.00 O6s3aTenbpHbIC TPEAMETHBIE 00JIACTH.

1.3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS 00111€00pa30BaTeILHOI0 Y4eOHOIr0 peaMeTa:

B pesyaprare 0ocBOoeHHUs 00I1€00pa30BaTEILHOIO YYSOHOIO MpeaMETa OO0YYAIOIIUMKC JIOKEH
yMeThb:
V1. opueHTHPOBATHCA B COBPEMEHHBIX HAYYHBIX MOHATHAX M HHPOPMAILINU €CTECTBEHHOHAYYHOTO
CoJIepKaHUs;
VY2. paboTaTh ¢ eCTECTBCHHOHAYYHOU MH(OpMALUEH: BIaIeTh METOJaMU TIOMCKA, BBIICIATH CMBICIIOBYIO
OCHOBY U OIICHHBATh JIOCTOBEPHOCTH MH(OPMALINK;
VY3, UCIoJIb30BaTh €CTECTBCHHOHAYYHBIC 3HAHUS B TIOBCETHEBHOM JKU3HH JUISI 00CCIICUCHUS
0€30MacCHOCTH KU3HEEATEIILHOCTH, OXPaHbl 3I0POBBS, OKPYKAIOIIEH Cpeiibl, JHEProCcOepeKEeHHUS;
3HATh:
31. ocHOBHBIEC HAYKH O IPUPOJIE, KX OOUTHOCTH U OTIIMYUS;
32 GCTGCTBGHHOHaquBII\/JI MCTO/] TO3HAHUA U €0 COCTABJIAIOIINMEC, CAUMHCTBO 3aKOHOB IMTPUPOALI BO
Bcenennoi;
33 B3aUMOCBA3b MCKAY HAYYHBIMU OTKPBITUAMU U Pa3BUTUECM TCXHUKH U TGXHOHOFHﬁ;
34. BKJIa/1 BETUKUX YUCHBIX B OPMUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI MUPA.

[Tporpamma oGmieo6paszoBarensHoro yueoHoro npeamera "EcrecTBo3Hanue" TpeGoBaHUs K
NpeIMeTHBIM pPe3yJIbTaTaM OCBOCHHUs 0a30BOr0 Kypca JTOJIKHO 00€CIeUHTh:

ITP.1. copMHUpPOBaHHOCTH OCHOB LIEJIOCTHONW HAyYHOI KapTHHBI MUPA;

I1P.2. dopmupoBaHre TOHNMAHUS B3aUMOCBSI3H U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAaYK;

ITP.3. chopMHpOBaHHOCTH MOHUMAHUS BIMSHUS €CTECTBEHHBIX HayK Ha OKPY’KAIOIILyIO Cpeay,
SKOHOMMYECKYIO, TEXHOJOTUYECKYI0, COLIMAIHYIO M 3TUYECKYIO c(hephl e TEIIbHOCTH YEI0BEKa;
I1P.4. coznanue yciaoBuil 7Sl pa3BUTHS HABBIKOB y4EOHOM, MPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON
JEeSTeIbHOCTH, MOTHBAIIMK 00Y4arOIINUXCs K CAaMOPa3BUTHIO;

I1P.5. cpopMHUpOBaHHOCTH YMEHHI aHAIM3UPOBATH, OLICHUBATH, IPOBEPATH Ha JOCTOBEPHOCTH U
000011aTh HAYYHYIO HH(OPMALIHIO

B pesynbpTaTe ocBoeHHS 0011€00pa30BaTENIbHOTO YYEOHOr0 MpeaMera OO0YYaIOmUNUCs JIODKEH
00J12/1aTh 00IIMMH_KOMIIETEHIIUSIMU, BKITIOYAIOIINMHU B c€0s1 CIOCOOHOCTD!

OK10. Hcnonp3oBaTh B NpoQecCHOHAIBHON JEATENbHOCTH YMEHHS WU 3HaHUS, IOJy4eHHbIE
oOydJaromMMUC B XOAE€ OCBOSHHUS YUEOHBIX TMPEIMETOB B COOTBETCTBHH C (eAepatbHBIM
rOCYZapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEIHETO 00IIero 00pa3oBaHMs.

JInYHOCTHBIE Pe3yJibTaThl OCBOCHUS OCHOBHOW 00pa30BATEIIBHOW MPOTPAMMBI 00YYarOITUMUCS
JOJKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOM
BHYTpEHHEH MO3ulMel JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHUEHTAIMH, MO3UTUBHBIX BHYTPEHHHX
yOeXACHHIA, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IICHHOCTSM POCCHUHCKOTO OOIIEeCTBa, pacIIUpPEHHE
JKU3HEHHOTO OIbITa U OIbITa JEATEILHOCTH B MPOLECCe pealu3alid OCHOBHBIX HalpaBiICHUM
BOCITUTATEIBHOMN €SI TEIIbHOCTHU



JIP.1. chopMupOBAaHHOCTD I'PAXKTAHCKON O3ULIUU 00YyJaroLIerocs Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO 00IIeCTBa;

JIP.7. TOTOBHOCTBH K T'YMaHUTapHON ¥ BOJIOHTEPCKOM JEATEIbHOCTH;

JIP.8. chopMUPOBAHHOCTHh POCCUNCKOM TPAXKIAHCKON MICHTUIHOCTH, MATPHOTU3MA, YBAKEHUS K CBOEMY
Hapoy, YyBCTBa OTBETCTBEHHOCTHU nepen PoiuHoiM, ropaocTu 3a CBoi Kpail, cBoro PojiuHy, CBOM A3bIK U
KYJIbTYPY, IPOILJIOE ¥ HACTOSIIEE MHOTOHALIMOHAIbHOIO Hapoaa Poccuy;

JIP.9. 1eHHOCTHOE OTHOUIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U IPUPOJHOMY
HaCJIeINI0, TaMsITHUKaM, TpaauuaM HapoaoB Poccuu, noctuxkenusim Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSIX U TPYIE;

JIP.12. chopMupOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHHUS,

JIP.14. oco3HaHue TMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYAyIIero;

JIP.16. acTeTnuecKkoe OTHOILIEHUE K MUPY, BKJIIOYAst SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO

TBOPYECTBA, CIIOPTA, TPYa U OOLIECTBEHHBIX OTHOILEHUI];
JIP.17. cnocOGHOCTh BOCIPUHUMATD Pa3IMYHbIe BUbI UCKYCCTBA, TPAJULIUU U TBOPUYECTBO CBOETO U
JPYTUX HapoJO0B, OLIYLIAaTh SMOLMOHAIBLHOE BO3JIEHICTBIE UCKYCCTBA;

JIP.20. chopmMHupoBaHHOCTH 3I0pPOBOTO U Oe30macHOro o0pas3a >KM3HU, OTBETCTBEHHOI'O OTHOIICHHSI K
CBOEMY 3/I0POBBIO;

JIP.21. notpeGHOCTh B (PU3MUECKOM COBEPIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03/10POBUTEIBHOMN
JeSITENIbHOCTBIO;

JIP.22. akTHBHOE HEMPUATHE BPEIHBIX TPUBBIYEK U UHBIX (POPM MpUUMHEHUS Bpena GU3nuecKomMy 1
IICUXUYECKOMY 3/I0POBBIO;

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

JIP.24. roTOBHOCTb K aKTUBHOMW J€STEIbHOCTU TEXHOJIOIMUECKON M COLMaJIbHOM HaIpaBIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD, IJIAHUPOBATh U CAMOCTOSITENIBHO BBIIOIHSTH TAKYIO AESITEIbHOCTD;
JIP.25. uHTepec K pa3Iu4HbIM chepaM NpoecCunoHaIbHOM e TeIbHOCTH, YMEHUE COBEPIIATh
0CO3HaHHBII BHIOOP OyayIel npodeccuu U peanr30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MIaHBI;

JIP.26. TOTOBHOCTB M CIIOCOOHOCTH 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
9KOJIOTHUECKUX MPooIIeMm;

JIP.28. nnaHupoBaHUE U OCYIIECTBICHUE JIEUCTBHUI B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS IeNei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

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

JIP.30. ymeHHe MPOrHO3UPOBaTh HEOJArONPHUATHBIE SIKOJIOTHYECKHE TOCIECTBUS MPEAIPUHIMAEMBIX
JENCTBUM, IPEAOTBPALLATD UX;

JIP.31. pacmmpeHue onpiTa ASSITEAbHOCTA YKOJIOTMUECKON HAIPaBIECHHOCTH

JIP.32. cpopMHpPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILIECTBEHHOW MPAKTHUKU, OCHOBAaHHOTO Ha IUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B OJUKYJIBTYPHOM MUPE;

JIP.34. oco3nanue OCHHOCTHU HaquOﬁ ACATCIIbHOCTU, TOTOBHOCTH OCYIICCTBJISITH MPOCKTHYIO U
HCCICOOBATCIIbCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

1.4. Koan4yecTBO 4YacoB Ha OCBOeHHE MNPOrpamMMmbl 0011e00pPa30BaTEJbHOI0 Y4eOHOrO
npeaMera  (popMbl IPOMEKYTOYHOM aTTEeCTALUMU.

Kypc, cemecmp Yueonaa nazpyzka odyuarowezoca Dopmut
npoMeICymouHou
MaxkcumanbHast Oo6szarenpHast | CamocTosiTenbHas ammecmanuu
yaeOHast ayJIuTOpHAs pabora
Harpy3Ka yueOHast Harpy3ka | 0o0yd4aromierocs
1 xypc 1 cemectp 51 34 17 -




1 xypc 2 cemectp

65

44

21

Jlugppepenyuposarnnuiii
3auem

BCEI'O:

116

78

38




2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEJIMETA

Temwvt/Cemecmpuol Yueonaa nacpysxa Dopmot Kanenoap Dopmupy
U3yuenus odyuarwwezocsa ayoumopHuix Hble Coaepixanue yueOHOro MaTepuaJa embie 3,
Maxk | Ayo | Cam 3aHAmMu CpOKuU Y, JIP,
cum | umo . oceoenus OK, ITP
anon | pna | Pao.
as A
1 kypc, 1 cemecTp 51 34 17
Tema 1.BBenenue 9 6 3 Jleximm, ceHTsA0ps | EcrecTBo3Hanue kak Hayka. COr03 €CTECTBEHHBIX HAayK B mo3Hanuu | 31, 32, 33,
CtpyKTypa €CTeCTBEHHO [IpakTrueckoe MPUPOJBI. DKCIIEPUMEHTAIbHBIE METO/bl B €CTECTBEHHBIX Haykax: | Y1, Y2,
— HAY4YHOI'O 3HAHHUSA: 3aHATHE HaOrofleHue,  M3MEpPEeHHEe,  KCIIEPHUMEHT. [Tonsatue 06 | IIP.1,
MHOr000pa3ue eIuHCTBA AKCIIEPUMEHTAJIbHBIX  HAYYHBIX Meronax, cucrema u | [IP.2,
KJaccupukanus Hay4YHBIX METOJIOB. OcobenHoctu u | IIP.3
OTJIMYMTEIbHBIC TPU3HAKK HAOMIOAEHUS W JKcrepuMeHTta, poiib | OK10
U3MEpPEHUN W KOJMYECTBEHHBIX OLICHOK B ecTecTBO3HaHuU. | JIP.§,
Teopernueckne  METOABI  HWCCIEAOBaHM:  Kiaccudukanus, | JIP.9
CUCTEMATH3alMsl, CHHTE3, aHalu3, MHAYKLOUA, JeIyKuus,
MozieaupoBaHue. ECTECTBEHHO — HayyHOE MO3HAHME: OT TMIOTE3bI
10 Teopun. OcOOEHHOCTH UCTOPUUYECKUX TAINIOB Pa3BUTHUS HAYUHON
METOJIOJIOTUN: CTAHOBJIEHUE JIOTMKM U MaTeMaTHYECKHX METOJOB;
CTAHOBJICHUE JKCIEPUMEHTAIBHOIO METO/A B 17 B.. COBPEMEHHBIN
TUIIOTUKO- EAYKTUBHBIN METOJ U «II€MI0YKA HAYYHOT'O IIO3HAHUSY.
CTpykTypa Hay4yHOTO 3HAHHS, €r0 KOMIIOHEHTHI: HAy4HbIH (axT,
TUIIO0TE3a, MPEeIIokKEeHHAss Ha OCHOBE 000O0IIEHUsI HayYHBIX (DaKTOB;
AKCIIEPUMEHT MpPH MPOBEPKE THUIOTE3bl, TEOPHUS, TEOPETHUECKUE
npejcka3anus. Benmkue SKCIIepUMEHTHI B €CTECTBEHHBIX HayKax
[IpakTnueckoe 3anatue B ¢Gopme nenoBoil wurpsl «Kak BbI
aymaere?» 1Mo TeMeé  «OKCIEPUMEHTAIbHBIE  METOABl B
€CTECTBEHHBIX HayKax»
Tema 2.Ctpykrypa mupa | 12 8 4 Jlexuus, ceHTaA0pp | IIpocTpaHCTBO — BpeMEHHBbIE XapaKTepUCTUKH U cpenactsa | 31, 32, 33,
[IPUPOABL: €IUHCTBO npobyieMHas OKTSOph | M3y4YeHHs  Makpomupa, Mmeramupa, Mukpomupa. Ilxaner | V1, V2,
MHOTr000pa3us JEeKLus, HOAOpb | pacCTOSIHMI M BpEMEHHBIX MHTEpPBAJOB B Makpomupe, meramupe. | [1P.1,
KP Nel Mukpomupe. CTpyKTypHbIE »3JeMeHTbl Marepuu. OIBojtouus | [1P.2,
IpeacTaBieHuid o npoctpancTBe m Marepur. @opmsel marepu. | I1P.3,
BemectBo 1 mone. DnexkrpoMarHuTHbie siBjieHUs. BomHoBbie u | [1P.4.




KBAHTOBEIE CBOMCTBA BCIICCTBA U I1OJIA. 9JI€MCHTapHBIC HJaCTHUILIBI.

I1P.5

YpoBHU Opranuzanuu XUBoro. MoliekyJspHble OCHOBBI ku3Hu. | OK10
Knerounass Tteopus. Haubonee o60mme 3akoHbl mpuponsl. | JIP.16,
EnunctBo mnpuponsl. Cummerpus. Cummerpus B npupoae. | JIP.17
[IpoBenenue mpoCTHIX  HUcCClenoBaHUM unu  HaOmoxenwii | JIP.26
AIIEKTPOMATHUTHBIX  SIBIIGHUM, BOJIHOBBIX CBOIICTB  CBeTa,
dotordpdekra, neHaTypanus OenKa, KATATUTHIECKONH aKTUBHOCTH
dbepMeHTa.
Tema 3 Ot CTpyKTYpHbI K 9 Jlexuumy, HOSIOpb | ATOMBI W 3yeMeHTHl. JlBa pemieHuss ofHoM mpobiemsl. Bropoe | 31, 32, 33,
CBOICTBaM npoOaeMHast poxkneHue aToMHCTHKUA. HoBble ¢opmbl atoMHOW Teopuu. | Y1, V2,
JEKIHS Xumunueckas pesomonus 18 Beka. Co3ganue kuciaopoanoit reopuu | I1P.1,
ropeHus u abixanus A.JlaByasbe B1777—x rr. HoBas TpakroBka | IIP.2,
MMOHATHUS «XUMHYCCKUN SJICMCHT IIP.3,
Jx. Jampron. CuHTEe3 HOBOM aHaMHCTUKH ¥ HoBoro | IIP.5
anementapm3ma. Krnaccudukanuss B Hayke. Kiaccuduxamms | OK10
XUMHUYECKUX 3JeMeHTOB. l[IpoBenenue mnpocThix wuccienoBanuii | JIP.8,
Wi HaONIOACHWIA: ompeneieHne Owuonormueckux BuaoB ¢ | JIP.9
MTOMOIIBIO ONIPEEITUTENCH.
Tema 4 Ilpupona B 12 Jlexuus, HOsIOpp | [IBmkeHue Kak mepemenienne. CriocoOb! onucanust Mmexanuaeckoro | 31, 32, 33,
JBUKECHWUH, IBUKCHHE B npobiaemMHas nekaOpb | nBumkeHus.  OTHOCHUTENBHOCTh  ABMWKeHMs.  JIBwkenwe Kak | Y1, VY2,
npuponae JeKIus pacnpocTtpaHeHue. BoiaHbl. 3ByK U €ro XapakTepUCTUKH. [1P.1-TIP.6
KPNe2 PazpaGorka mpoekta «Hayka n  uckyccrso». l.tema | OK10
«lIBeTomy3bIiKa» JIP. 25,
JIBuKeHMe, MpOCTPAHCTBO, Bpems, marepus. JlBuwkenue Tteruia. | JIP.26,
OcHoBHbIE 3aKOHBI TepMoAMHAMUKHU. lloHatne o craruueckom | JIP.32,
ONMCAHUU [BIKEHUS. J[BH)KEHHE Kak KadecTBEeHHOe u3MeHeHue. | JIP.34
XUMUYECKUE Peakluu, UX CKOPOCTh. J[BU)KEHHE KaK HM3MEHEHHE.
SnepHeie peaxkuuu. JBuxenue KHUBBIX OpPraHHU3MOB.
MounekynsipHble OCHOBBI IBH)KEHUS. V3yuenue nBHKeHuUs TUIaHeT.
Tema 5 DBonOMOHHAs 9 Jlexuus, nexadbpp | Heobpatumocts. OcHoBHble B mpupone. CamoBocnpoussenenue | 31, 32, 33,
KapTHHA MHUpa npobyieMHas SHBapb | )KMBBIX  OpraHu3moB. becnomoe u  mojoBoepa3MHOXeHHE. | Y1, V2,
JEKLUS. Opomouust npupoabl. Hawanmo wmupa. Otanbl  ¢dopmuposanus | IIP.1,
KoHTponbHbII Conneunorr cucrembl. Pannsas 3emus. Ilpunnuner ssomtonmnm | [IP.2,
YPOK. JKUBBIX OpPraHu3MOB. DBonronus denoseka. Kossomrouus npuponst | I[1P.3,
u nuBuiau3amms. HaGmrogeHuss ¢ momormibio MynbTuMenuiHbix | OK10
npusoxkeHni 3¢(eKToB, CBSI3aHHBIX C HapylleHueM cummerpuu u | JIP.26
OndypKaIusIMy B OTKPBITBIX HETMHEHHBIX CUCTEMAX. JIP.32




1 xypc, 2 cemecTp 65 44 21
Tema 6 Pa3Butue 12 8 4 | Jlexuun, sHBapb | Onpenenenue  TexHuku. HMcropuueckume — stanmbl — pasButusa | 31, 32, 33,
TEXHOTCHHOM JICKIUS- TEXHUYECKOH eATEIbHOCTH 4YejioBeka. Bakuemnine texHuueckue | Y1, V2,
ABUIN3ALIN Oecena, OTKPBITHSI C IPEBHUX BPEMEH JI0 CTAHOBJICHUSI eCTeCTBeHHbIX Hayk. | [TP.1-T1P.5
3auTa TeMbI @deHOMEH TEXHUKM B KyiabType. Bs3aumocBsazp TtexHuku u | OK10
MPOEKTa €CTEeCTBEHHbIX Hayk. HayuHo-texHudeckuii mporpecc. Mup | JIP.16,
COBpEMEHHBIX TexHojorui. Paspaborka mnpoekra «Hayka wu |JIP.17
HUCKYCCTBOY. 2.TeMa «TeXHOJIOruu B HCKYCCTBE JIP.23,
JIP.25
JIP.34
Tema 7 B3aumopeiicteue | 14 10 4 | Jlexuuwu, ¢deBpasib | BzaumonelicTBue Hayku U TeXHUKU. MexaHudeckasi kaptuHa mupa | 31, 32,
HayKU U TEXHUKU KP Ne3 U JOCTHIKEHUS MexaHuku oT HrloToHa mo Hammx mHed. 3omoroe | 33,34, V1,
IIPaBWJIO MEXaHUKHU U MpocTelmne Mexanu3msel. Konebanus. 3akoH | Y2,
coxpanenust umiynbca. Hebecnas mexanuka. bamnmuctuxka. Ilepsoe | [TP.1-11P.3
Hayajo TEpMOJMHAMUKM M  KoOHell u3o0pereHuss BeuHbx | OK10
neurareneii. Mcmonp3oBanwe paawoBoiH. M3o00perenue panmo. | JIP.1
TeneBunenue. Kocmuueckas paamocsszb. Ontuka. MccnenoBanme | JIP.8-9,
paboThl dneKTporeHepaTtopa U dnekTpoasurarens. Mzydenue | JIP.26
NPUHIUIIOB  paboOThl MOOWMIBHOM CBs3M. M3yuenme paboOTHI
ONTUYECKUX NMPHOOPOB.
Tema 8 EcrecTBo3HaHUE 12 8 4 | Jlexuun, Maprt OnTuyeckue CIEKTpHl U UX NpUMEHEeHHE. SnepHpie peakiuu Ha | 31, 32, 33,
B MUPE COBPEMEHHBIX JeKIHs- anpenp | cayxOe yenoBeka. [IpakTudeckoe 3aHsTHE B BUAE posieBoil urpsl | 34, V1,
HayK JTUCITYT, «Cyn Haa SnepHoit Dueprueit» («Ilycts Oyner MUpHBIM aToM, a HE | Y2,
IIpakTrueckoe COJIIaTOM). VYcunenne u mnpeoOpazoBanue snexrpuyeckux | I1P.1-ITP.5
3aHATHE CUTHaJIOB. MakpoMojeKyabsl U cuHTeTHueckue nonaumepusie | OK10
matepuainsl. IlpoBepka mpocTblX HccienoBaHudt u Habmonenuit | JIP.1,
W3JIy4eHHE Jla3epa, ONpe/eNieHHe COoCTaBa BemecTB ¢ momoiisio | JIP.12,
CIIEKTPAJILHOTO aHaIu3a JIP.26,
JIP.27,
JIP.29,
JIP.32
Tema 9 EcrecTBeHHBIE 12 8 4 Jlexum, Mau UenoBek Kak yHHMKajbHas *uBas cuctema. Yro Takoe 3noposbe | 31, 32, 33,
HAyKH U TTPOOJIEMBI [IpakTnueckoe YeIoBeKa M Kak ero mnojauepxkarb. Burtamunbl. 3amutHbie | 34, V1,
3/10pOBbS YEJIOBEKA 3aHATHE MEXaHU3MBbl OpraHu3Ma 4yejoBeka. 3aboneBaHus yenoBeka. Yenosek | Y2,
KP Ne4 u texHuka. [Ipaktndeckoe 3anstue B Buue poiyieBoir urpsl «Cyn | [1P.1-6
Hag OBM)» (IO3MTHMBHO WM HETaTMBHO BiUsiHUE KommbioTepa) | OK10
AHaJIN3 CUTyallMid, CBSI3aHHBIX C MOBCEIHEBHOMN >KM3HbBIO yenoBeka. | JIP.1,




npopuIakTUKa MW JieueHHe OakTepualbHBIX U BupycHbiX | JIP.20-22,
3a00JI€BaHUH, 3almTa oT OIaCHOI'O Bo3neiicTeusa | JIP.26,
AJIEKTPOMAarHUTHBIX IOJIEH M PAJMOAKTUBHBIX W3JlydyeHui, Bbioop | JIP.32
IUeThl W pexkuma nuTaHus, d3PdekTuBHOE U Oe3omacHoe
MCII0JIb30BaHUE CPeACTB ObITOBOM XuMuu. TectupoBanue
Tema 10 EcTecTBeHHbBIE 12 8 4 | Jlexuwus, Mai DKoJlorHUeckue MpoOsieMbl. 3arps3HeHUE OKpykawmier cpensl. | 31, 32, 33,
HayKH U IJ100aJIbHbIE CEMUHAp — HIOHb I'moOanbHble W3MEHEHMA KIMMara W WX nocieactsus nans | 34, V1,
po0OsIeMbl 3almTa YyeroBevecTBa.  JKojormyeckue  karactpodsl.  MopanpHas | Y2,
COBPEMEHHOCTH pedeparos, KP OTBETCTBEHHOCTh Y4YeHbIX. IIpakTmueckas pabota: B3ammocsszu | OK10
No5 KOMIIOHEHTOB B JKOCHUCTEMax M HUX peakuuss Ha BozxaeuctBus | JIP.1,
4eJIoBeKa. JIMuHble NeHCTBUSA 10 3aIIUTE OKPYKAKOLIEN CPEIbIL. JIP.7
[TonroroBka mpe3entamuii (pedeparoB) mo Tteme «Ikojorus | JIP.12,
Hopunbckay. JIP.14,
JIP.22,
JIP. 27-31
JIP.34
HuddeperunpoBanHbIit 3 2 1 3amura ITpoekt o teme «Hayka u UCKycCTBO». 31, 32, 33,
3a4eT MPOEKTOB 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. YIIPABJIEHUECAMOCTOSTEJIbHOM (BHEAYIUTOPHOI) PABOTOM OBYUYAIOIIMXCS

Yac .
Temur ol Buo camocmosmenvrotl pabomol Dopmbl KOHMPOIA

Tema 1. Beegenue. CTpykTypa €CTECTBEHHO — 3 | Pabora c neximonHbIM MatepuaioM. OrpeeneHue ciaokHbIX BonpocoB | [IpociymmBanue

Hay4YHOI'O3HAHUS: MHOFOO6pa3I/Ie €JIMHCTBA Tpe6y10H_II/IX pa3'BHCHeHHI>i CO CTOPOHBI IIPEIOaaBaTCIIA. HOI[FOTOBI/ITI) COO6I.[ICHHI>1.
coobuienus no Teme «llepBriit pycckuii akagemMuk M..B. JlomoHOCOBY Onenka pe3ynbTaToB
[IpakTrueckoe 3anatue B popme nenoBoit urpbl «Kak Bbl qymaeTe?» 10 | JEIOBOW UTPHI
TeMe «DKCIEPUMEHTAIbHBIE METO/Ibl B €CTECTBEHHBIX HAyKax»

Tema 2.CtpykTypa Mupa npupozsl: €AUHCTBO 4 | Pabota ¢ nekunoHHBIM MaTepuaioM. Onpenenenne cioXHbIX BonpocoB | [IpociymmBanue

MHOT000pa3us TpeOYIOUINX pa3bsCHEHUH CO CTOPOHBI npenoaasaresns. [loaroroBuTs coobuienuit. [Ipoepka
cooO1eHus no reme «Matepus, (GOpMbI €€ TBUKEHUS U IPAKTUYECKON pabOThI
CYLIECTBOBAHHUSI.

Tema 3 Ot CTpyKTYphI K CBOMCTBAM 3 | Pabora ¢ neximoHHbIM MatepuaioM. OrpeneneHue ciIokHbIX BonpocoB | [IpociymmBanue
TpeOYIOUINX pa3bsCHEHUH CO CTOPOHBI npenoaasaresns. [loaroroBuTs COOOLIEHUH.
cooO1eHus o TeMe «OxpaHa OKpyKaroIllel Cpesibl OT XUMUYECKOTO
3arps3HeHus». CocraBieHue TaOIULbI

Tema 4 IIpupona B IBUKEHUU, IBUKEHUE B 4 | PaboTa ¢ IeKunoHHBIM MaTepraioM. OnpeneneHne cI0XKHBIX BOIPOCOB | 3aliuTa MpoeKTa.

pupoe TpeOYIOUINX pa3bsCHEHUH CO CTOPOHBI npenoaasarens. [loaroToBuTh
poekT 1o teme «l{BeTomy3bika

Tema 5 DBonoIMOHHAs KapTUHA MHUpa 3 | Pabora c nekimoHHbIM MaTepuaioM. OmpeesnieHue cia0kKHbIX BonpocoB | [IpocnymmBanue
TpeOYIOMNX Pa3zbsICHEHUN CO CTOPOHBI Mpemnoaasatesns. [loaroToBuTsh coobmenuit. [IpoBepka
npe3eHTaluo 1no reme «CoBpeMeHHbIE B3TJIs/1bl HA OMOIOTHYECKYIO IIPE3EHTALMH.
JBOJIIOLIAION.

Tema 6 PazBuTne TEXHOT€HHOM LIMBUIN3ALUN 4 | Pabota ¢ neKIIMOHHBIM MaTepuaioM. OrnpeaeneHue caoKHbIX Bonpocos | [IpocaymmBanue
TpeOYIOUINX pa3bsCHEHUH CO CTOPOHBI npenoaasarens. [loaroToBuTh COOOIICHUH.
coobmieHus o reMe «bruoTeXHOI0rus 1 reHHasi UHKEHEepUs — 3amuTa NpoeKToB
texHosioruu XXI Bexka» IIpoekTHas AeITEIbHOCTD IO TEME
«TexHOIOrnm B NCKYCCTBE»

Tema 7 B3aumopelicTBre HAYKH U TEXHUKH 4 | Pabota c JIeKIMOHHBIM MaTepuaioM. OnpeneneHue cIoXHbIX Borpocos | [IpociymmBanue
TpeOyIOIMX pazbsICHEHUH €O CTOPOHBI mpenojaBatens. [1oaAroToBUTH | cOOOIIEHUH.
cooOmenuss mno Teme «HaHo-TexHONOrHS Kak  INPHOPUTETHOE
HalpaBJIEHUE pa3BUTHS HAyKW W Mpou3BOACTBA B Poccuiickoit
Denepanuny;

Tema 8 EcrecTBO3HaHME B MUPE COBPEMEHHBIX 4 | Pabota ¢ nekiMoHHbIM MaTepuanoM. OmnpeneneHue cI0XKHbIX BonpocoB | [IpoBepka mpakTHueckux

TpeOYIOUINX pa3bsICHEHUH CO CTOPOHBI npenoaasarens. [lpaktnueckas

pabor.




HayK

paborta. [IpakTiueckoe 3aHsATHE B BUJE poseBoi urpsl «Cyn Haj
SAnepuoii Dueprueit» («Ilycth OyaeT MUPHBIM aTOM, a HE COJIIATOM»).

Onenka pe3ynbTaToB
pOJIEBOM UTPBI

Tema 9 EctecTBeHHBIC HAYKH M IPOOJIEMBI
3JI0pOBbS YEJIOBEKa

Pabora ¢ nekunoHHbIM MaTepuasioM. OnpeaeseHne CI0KHBIX BOITPOCOB
TpeOyIOIMMX Pa3bsICHEHUN CO CTOPOHBI Ipernoaasarens. [loaroroBute

cooOteHus 1o Teme «OKpyxKarolias 4eIoBeKa cpeia U ¢ KOMIOHCHTBI:

pas3UYHbIC B3IJISAbI HA OJHY NPOOIIEMy»;
[IpakTuueckoe 3anatue B Buje posieBoil urpsl «Cyza Hax O9BM»
(IO3UTUBHO WJIM HETATUBHO BIIMSIHHE KOMIIBIOTEPA)

[IpocinymuBanue
COOOILIEHUH.

OueHka pe3yabTaToB
pOJIEBOM UTPBI

Tema 10 EcTrecTBeHHBIC HAYKH U TJIOOAIBHBIC
po0GJIeMbl COBPEMEHHOCTH

Pabota ¢ nekunoHHBIM MaTepuanoM. OnpeesieHHe CI0KHBIX BOIPOCOB
TpeOYIOUIMX pa3bsCHEHUH CO CTOPOHBI Npenoaasaresns. [loagroroBuTs
coobmeHus no reme «HayuHo-TexHU4ecKuil mporpecc u NpoodieMsl
9KOJIOTHH

[IpociymmuBanue
COOOILIEHUH.

JuddepeHnrpoBaHHbIN 3a4eT

I1oATOTOBUTE M 3aIUTUTH UHAUBUAYAJIBHBIN IIPOEKT I10 TEME
«Oxousorusa Hopunbcka»

3aiuTa NpoeKTOB
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4. AHOOPMAIIMOHHOE OBECIIEYHEHUE OBYYEHUSA

1. OGs3aTenpHas IuTepaTrypa

. Bansguckuii, C.H. EcrectBo3Hanme :  yu4eOHMK W TPAKTHKYM JUISE  CPEIHETO
npodeccuonanibHoro obpaszoBanms / C. W. Bansuckuit. — Mocka : M3parensctBo FOpaidt,
2021. — 367 c. — (ITpodeccuonanvHoe odbpazoBanue). — ISBN 978-5-534-13604-3. — Tekct

anekTpoHHbI  // OOpazoBatenpHast miarpopma  FOpait [caiit]. —  URL:

https://urait.ru/bcode/475028

I'openoB, A. A. EcrectBo3HaHue : ydyeOHOe mocoOue Juisi cpeaHero mnpodhecCruoHaIbHOTO
obpazoBanust / A. A. I'openoB. — 4-e¢ u3n., mepepad. u gon. — Mocksa : M3nmareabcTBo
FOpaiit, 2020. — 355 c. — (IlpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-10214-7.
— Tekcr : anextponnslii / DBC FOpaiit [caiir]. — URL.: https://biblio-online.ru/bcode/448999

['yceiixanoB, M. K. EcrecTtBo3Hanue : y4eOHMK U TMPAKTUKYM JUISI  CPEIHETO
npodeccuonanibHoro obpaszosanus / M. K. I'yceiixanoB. — 8-e¢ u3a., mepepab. U jaom. —
Mocksa : M3marensctBo FOpaiit, 2020. — 442 ¢. — (IIpodeccnonansHoe oOpa3oBaHue). —

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

EcrectBo3Hanue :  y4eOHMK Ui cpemHero  mpoeCCHOHANbHOrO  oOpasoBaHus /
B. H. JlaBpunenko [u ap.]; nmon pepakuuenn B. H. JlaBpunenko. — 5-e wu3z., nepepad. u
norn. — MockBa : MzparensctBo HOpaiit, 2021.— 462c.— (IIpodeccuonanpHoe

obpazoBanue). — ISBN 978-5-534-05090-5. — Tekcr : anexktponHbI // OOpa3oBarenbHas
wiatgopma Opaiir [caiit]. — URL: https://urait.ru/bcode/483424

CwmupnoBa, M. C. EcrectBo3Hanue: reorpadusi, OHOIOTHS, SKOJOTUS : y4eOHOE rmocodue st
cpennero  npodeccuonanpHoro  obpasosanusi/ M. C. CmupnoBa, T. M. CmupHOBa,
M. B. Boponenko. — Mocksa : N3narenscTBO IOpaiir, 2021. — 271c. —
(ITpoeccronansHoe obpazoBanue). — ISBN 978-5-534-12798-0. — TekcT : 31neKTpOHHBIH //
Oo6pasosarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/472936

CypukoB, B. B. EcrectBoznanue: ¢usuka : ydyeOHOoe 1mocobue i CpeaHEero
npodeccuonanbHoro odpazosanus / B. B. CypukoB. — 6-e u3n., ucnp. u gon. — Mocksa :
NznarensctBo Opaiit, 2019. — 143 c. — (Ilpodeccuonansnoe odpazosanue). — ISBN 978-
5-534-06437-7. — Texkcr : anektponubiit / DBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/441536

2. JlonodHUTENbHAS JINTepaTypa
1. buonorus : yueOHUK U HPaKTUKYM JJi CpelHero npodeccuoHanbHoro oopazosanus / B. H.

SApeirud [u ap.] ; nox penakuueit B. H. fpeiruna. — 2-e u3n. — Mocksa : M3naTenscTBo
FOpaiit, 2019. — 378 ¢. — (IlpodeccuonansHoe obdpazosanme). — ISBN 978-5-534-09603-
3. — Tekcr : onekrponnsiii // DOBC IOpaiitr [caiitr]. — URL: https://biblio-

online.ru/bcode/433339
2. 3aiiues, O. C. Xumus. JIabopaTopHbIif MPaKTUKYM M COOPHUK 33/1a4 : yueOHOe mocodue s

cpennero mpodeccuonanbHoro odpaszoBanust / O. C. 3aiineB. — Mocksa : M3narenbcTBo
FOpaiit, 2019. — 202 ¢. — (IlpodeccuonansHoe oopazosanue). — ISBN 978-5-9916-8746-
1. — Tekcr : omextponusii // DBC Ipaiit [caiit]. — URL: https://biblio-

online.ru/bcode/437379

3. Kamamnaukos, H. I1. ®usuka. ['paduueckne MeToabl pemieHus 3a1ad : yaeOHoe mocooue Jiist
cpenHero mpodeccuonanbHoro oopazosanus / H. I1. Kanamuukos, B. 1. Komkun. — 2-e
m3d., ucop. u gom. — MockBa : WzmarensctBo [Opaiit, 2019. — 250 c. —
(IIpodeccronanbroe odpazoBanue). — ISBN 978-5-534-00186-0. — Tekcr : 31eKTpOHHBIN
// OBC IOpaiir [caiit]. — URL.: https://biblio-online.ru/bcode/437217

4. ®uspka. CroBapb-cripaBouHMK B 2 4. Yacte | : chopaBoYHHMK Ui CPEIHETO
npodeccuonanbHoro oopazosanus / E. C. [Tnarynos, B. A. Camoneros, C. E. Bypasoii, C. C.
[Mpomikun. — 2-e u3x., crep. — MockBa : H3narensctBo IOpaiit, 2019. — 380 c. —

(ITpodeccuonanvuoe odpazoBanue). — ISBN 978-5-534-04009-8. — TexkcT : 31eKTpOHHBIN
// OBC Opaiit [caiit]. — 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.

Xumusi. 3a1a4HUK : ydeOHOe TTocoOue s cpeaHero npodeccuoHanbHoro oopazoanus / FO.
A. JlebeneB [u np.] ; mox oOmieii penakuueid I'. H. dageeBa. — MockBa : M3garenscTBo
IOpaiit, 2019. — 238 ¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-7786-
8. — Tekcr : omektponnsii // DOBC IOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/436534

OnakoBa, O. M. buomorus: BbIgaroImuecss y4eHble : ydeOHOe IMOocoOHe Ui CPEIHEro
npodeccuonanbHoro odpazosanus / O. M. FOmakoBa. — 2-¢ uzn. — Mocksa : U3aatenbcTBo
FOpaiit, 2019. — 264 ¢. — (Ilpodeccuonansuoe oopazosanne). — ISBN 978-5-534-11033-
3. — Tekcr : osnekrponnsnii // DOBC IOpaiir [caiit]. — URL: https:/biblio-
online.ru/bcode/444016

CypuxoB, B.B. EcrectBo3nanme: ¢usuka: ydeOHOe TmoOcoOue s CPEeIHEero

npodeccuoraibHoro oopaszoBanus / B. B. CypukoB. — 6-e u3zm., ucnp. u gomn. — Mocksa :
WznatenberBo FOpaiit, 2021. — 143 ¢. — (IIpodeccuonanbroe odpazosanue). — ISBN 978-
5-534-06437-7. — Texcr : anexTpoHHslid // ObpazoBarenbHas mwiatdopma FOpait [caidt]. —

URL: https://urait.ru/bcode/473646

HuaTtepHeT-pecypchbl

www.class-fizika.nard.ru («KmaccHas gocka uis Jr0003HATEIbHBIX»).

www.physiks.nad/ru («®u3uka B aHUMAIHIX»).

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

wWww

interneturok. ru («Buueo-ypoku mo npeameraM HIKOJIbHOM MPOTrpaMMBbI»).
chemistry-chemists. com/ index. html (3nekrponHbIKYpHAT «XUMHUKHUXUMUS).

pvg. mk. ru (onummnuana «Ilokopu BopoObeBbI TOpHI»).

hemi. wallst. ru («Xummust. OO6pa3oBaTeNbHBIN CANT IS IIKOJIBHUKOBY).

alhimikov. net (O6pa3zoBaTenbHbII CAUT IJIs NIKOJIBHUKOB).

chem. msu. su (QnexTpoHHas 6MOIMOTEKA [0 XUMUM).

hvsh. ru (xkypHan «XuMHs B IIKOJIEY).

hij. ru (xypHan «XuMus 1 )KU3HBY).

biology. asvu. ru (Bcs 6uonorus. CoBpemeHHast OMOJIOTHs, CTaTbH, HOBOCTH, OMOIHNOTEKA).
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