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1. TACHIOPT PABOYEN IPOTPAMMBbI YYEBHOM JUCIATLINHDI
EcrecTBOo3Hanue
1.1. O6a1acTh NpHMEHEHHsI IPOrPaMMBI
Pabouas nporpamma y4ye6HO# gucuumingbl « ECTeCTBO3HAHKE [peHa3HavyeHa s

M3YHCHHs €CTECTBO3HAHUS B yUPEK/CHUAX HAYAIBHOIO U CPEHEr0 MpodecCHOHATBHOIO
o0pa3oBaHusl, peaqn3yloLiX 06pa30BaTebHYIO IIPOrpamMMy CpeaHero (MoJgHoro) odero
00pa30BaHusl, PU TIOATOTOBKE KBATU(DHIIHPOBAHHBIX paboymX U CIIEeHHAIUCTOB CPEHEro
3BeHa. CornacHo «PexoMeHIauusmM 1o peanusaiuu CpeaHero (MmoJiHOro) ooiero
oOpaszoBanusi B  00pa3sOBATENBHBIX  YUPEIKIAEHUSIX CpeaHero  npogecCUuOHaILHOro
00pa3oBaHUs»  €CTECTBOZHAHME B  yupeKAEHHsX CpeaHero  npoeCCUOHAILHOI0
oOpasoBanus (manee — CIIO) wusyuaercs ¢ yderom MpOQUIS  MONy4aeMoro
MpogeccHoHanbHOro 06pa3zoBaHHs.

PaGoyas nporpamMma opueHTHpOBaHa Ha JOCTHIKEHHE CIEeAYIOLIUX LIeJIeH:

* OCBOEHHE 3HAHMH O COBDEMEHHOH €CTECTBEHHOHAYYHOH KapTHHE MHpPa M MeTOax
CCTCCTBCHHBIX HAYK; 3HAKOMCTBO ¢ Haubojee BaKHBIMH UAESIMU M JIOCTHIKECHUSIMU
CCTCCTBO3HAHUS, OKAa3aBUIMMH ONpeessionlee BIUSHUE Ha pa3BUTHE TEXHHKH U
TEXHOJIOTHH;

* OBJAJleHHE YMEHHSIMH HNPHMEHATHL TMOJYYeHHbIE 3HAHHUS JUIS OOBICHEHUS
SIBIICHUH OKDYIKAIOLIEro MHUpa, BOCIPUSITHS HHPOPMALHH €CTECTBEHHOHAYYHOI'O M
CHCLHUATBHOrO  (MPO(GECcCHOHANLHO  3HAYMMOI0) COAepPIKAHMS, MoJy4aeMon U3
CMMW, pecypcos UnTepHeTa, crieluaibHOl 1 HaYYHO-TIOMYJIIPHOMN JIUTEpPaTyphl;

° PAa3BHTHE WHTCJUICKTYalbHbIX, TBOPYECKUX CHOCOOHOCTEH M KPUTHYECKOro
MBILUICHHS B XOJ€ MPOBEACHHs MNPOCTEHIIMX MCCIIENOBaHHWi, aHalM3a SIBIEHMII,
BOCHPHATHS ¥ MHTEPIIPETALHU €CTECTBEHHOHAYYHOM HH(OpPMALIUH;

* BOCHHTaHWe YOEKIEHHOCTH B BO3MOYKHOCTH T[IO3HAHMS 3aKOHOB MPUPOBI U
HCIIOJIL30BAHMS JIOCTHIKCHUH €CTECTBEHHBIX HAYK JUlsl Pa3sBUTHSI LMBHIM3ALUKM W
TIOBBIIIEHUsI KAYeCTBa JKU3HU;

* pHMEHEHHE  eCTeCTBEHHOHAYYHBIX 3HAHHH B  NpodeccHOHAIbHOI
HCSITEIBHOCTH M NOBCEJHEBHOH JKM3HH Ui  o0ecriedyeHus 0e30MacHOCTH
KU3HCNICATCIBHOCTH; IPAMOTHOTO  MCIOJIB30BAHUS COBPEMEHHBIX TEXHOJIOTHII;
OXpaHBl 3710POBbS, OKPYIKAIOLIEH Cpe/Ibl.

OcHoBy paboueil mporpamMmbl  cocTaBiseT COAEpKaHHe, COrJIaCOBaHHOE ¢
TpeboBaHUsIMU  (peiepaibHOIO KOMIIOHEHTA FOCYy1apCTBEHHOIO0 CTaHAapTa CpeIHero
(roJiHoro) o61ero o6paszosanust 6a30BoOro YPOBHs.

Pabouast nporpamma He umeer sBHO BhIpaskeHHOI NMPOQUIBHON CcoCTaBIsIOLIeH,
OMHAKO BKIOYAET B CeOS 5/1eMEHTH! NPOBECCHOHANLHO HATPABICHHONO collepKaHus,
HEeOOXOANMbIE NSl YCBOEHHUS  MPOMECcCHOHANBHOM 00pa3oBaTesIbHON  POrPaMMBl,
(hopMupOBaHHs y 00yHaIOUMXCS TPOYECCHOHANBHBIX KOMIIETEHLIMH.

[lporpamma  Bkmiouaer B cebs TPH  OCHOBHBIX pazfena, o00sajalolne

OTHOCUTEJILHOH ~ CaMOCTOSITENILHOCTBIO M LEJIOCTHOCTBIO: «Pusuka», «XuMUI»,
«buonorusy s yupexaeHuil, 06ecreUMBAIOLINX TIOATOTOBKY KBaTH()ULUPOBAHHBIX
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pabo4ux 1o npodeccusiM CoLUATLHO-IKOHOMUYECKOTo npoduis, u «Puznukay, « XUMus ¢
OCHOBaMH 3KOJIOTHUW», «buonorus ¢ ocHoBaMu sKosoruw» st yupexjaenuii CIIO,
00ecrneyrBaroIIMX NOArOTOBKY KBaJIN(ULUHUPOBAHHBIX CIELHMAIMCTOB CPEIHEr0 3BeHa 10
MpoeccHsaM CoLHanbHO-3KOHOMUYECKOTO U IyMaHUTapHOro mpoduieit. Takoit moaxon k
CTPYKTYPHPOBAHHIO COJEP)KaHMs [pOrpaMMbl He HapyllaeT MPUBBIYHYIO JIOIHKY
eCTECTBEHHOHAYYHOro  00pa3oBaHMsA,  I03BOJISET  CHENHMaTHCTaM-IIpeIMEeTHUKAM
HCIO/IBb30BaTh pa3pabOTaHHble 4YacTHblE METOJUKH H IIPENojaBaTh eCTECTBO3HAHUE
COBMECTHO. 3aMETHOE MECTO B IPOrpaMMe 3aHHMAIOT WHTEIPUPYIOIINE, MEXKIIPEIMETHBIE
HJIeH M TeMbL. DTO, B MIEPBYIO OYepe/lb, COJepKaHNe, OCBELIAOIIEe eCTECTBEHHOHAYYHYIO
KapTHHY MHpa, aTOMHO-MOJIEKYJSIPHOE CTPOCHHE BellecTBa, IpeBpalleHHe 3SHEepruu,
yesioBeKa Kak OMOJIOrMYECKHI OpraHM3M M C TOYKH 3PEHUs ero XMMHYECKOro COCTaBa, a
TaKXKe BOIPOCH! IKOJIOTHH.

B mporpamme juisi COLMAanbHO-PKOHOMHYECKOTO M TYyMaHHTApHOrO mnpoduiei B
yupexkaenusx CIIO npeacrabneHsl AMJaKTHYECKHE €IMHHLBI, NPH H3YyYE€HHH KOTOPBIX
LIe/IecO00pasHo aKIEeHTUPOBAaTh BHUMaHHE Ha JKH3HEHHO BaXKHBIX O0BEKTax IPUPObI H
OpraHusMe 4ejioBeKa. 1o BoJa U aTMocdepa, KOTOpbIe pacCMaTPUBAIOTCS C TOYKH 3PEHMS
XMMHYECKUX COCTaBa U CBOMCTB, MX 3HAUEHUS VISl JKU3HEACSITeIbHOCTH Moel («Xumus ¢
SJIEMEHTAMH O9KOJIOTHK»). DTO pasfenbl, MOCBSIIEHHBIE YeIOBEYECKOMY OpraHHu3My:
BOKHEHIIINEe XUMUYECKUE COeIMHEeHNUs! B Opranu3me («XuMHs ¢ 3JIeMEHTAMH IKOJIOTHNY ),
CHCTeMbl OpraHoB, MX (YHKLMH, OXpaHa 3740pOBbs, MpoduiakTHKa 3aboyieBaHHN U
BpPEHbIX MpUBbIYEK («bromorus ¢ sj1eMeHTaMu IKOJIOrHW»). BaxHOo ynenuTh BHUMaHME
Oostee riybokoMy M3yueHHIO TeMbl «OpraHu3M 4eloBeKa W OCHOBHBIE TPOSIBICHHUS €ro
KU3HEJEATEIBHOCTHY, BOIPOCAM JKOJIOTMYECKOro coaepxaHusi. Bwmecre ¢ Tewm,
KOJIMYEeCTBO J1a0OpaTOpHBIX palOT M OMBITOB B 3TOM COJAEPIKAHMH  I[IPOrPAMMBI
3HAQUMTENILHO ~ MeHblle. B KaxaoM  BapuaHTe  TEMaTH4eCKOrO  IUIAHMPOBAHMS
peycMOTpeH  pe3epB  y4yeOHOro  BpeMeHH, [NPe[OCTABISIOUMI  BO3MOKHOCTD
rnpernoaaBaTelIsiM BKJIIOUMTh B COJep)KaHHe o0yueHus JIOITOTHUTEbHBIH
Mpo(ecCHOHANBHO 3HAUMMBbIH Matepuail. [IpumepHas nporpaMma y4eGHON AMCLMIIHHBI
«EctecTBO3HAHHE» CIY/KUT OCHOBOM H7Isi pa3paGOTKH paboumMX MPOrpamM, B KOTOPBIX
obpasoBarellbHble YUPEXIEHHs] YTOUHSIOT [OCIENOBATEIEHOCTh H3yUeHHs YueGHOro
MaTepuaia, 1eMOHCTpalui, 1adopaTopHbIX paboT, 3KCKypCHil, pacrpeieneHne yyeOHbIX
4aCOB C YYeTOM MPOQHIIA MONyuaeMoro npodeccuoHanbHOro obpazosanus. Ilporpamma
MOJKET MCMOJIB30BAThCSI APYTMMH 00pa30BATENBHBIMU YUPEKACHUSIMHU, PEanu3yOLIMMH
00pa3oBaTelbHyI0 IPOrpaMMy CpeIHero (MOIHOro) 061ero oGpasoBaHusI.
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1.2. Mecro AHCUHIJIMHBI B  CTPYKType OCHOBHOH mnpodeccHOHAILHOH
o0pa3oBaTe/IbHON NPOrpamMMbl: JUCLUIUIMHA BXOAUT B 0611eo6pa3oBaTeIbHbIA LUK 1
otHOcHTCA K 6a30BbIM 0011€00pa30BaTe/IbHbIM JAUCLHHIUTHHAM.

1.3. Henn u 3aaa4n y4eOHON QHCHHIIHHBI — TPeOoBaHUS K pe3y/ibTATAM OCBOEHHS
y4eOHO# JMCUNNJIHHBI:

B pe3ynbrate ocBoeHHs y4eOHOM TUCIMIUTHHBI 00y4JalomHiCs JODKEH YMETh:
NPHBOAHTH NPHMEPbI JKCHEPHMEHTOB H (HaH) HabaioaeHH#l, 000CHOBLIBAIOIIHX:
CYILLECTBOBaHHME IEKTPOMArHUTHOIO M0JIsi U B3aUMOCBS3b JIEKTPUYECKOI0 U MarHUTHOIO
nojiei, BOJHOBBIE M KOPHYCKYJSpHBIE CBOHCTBAa CBeTa, HEOOPaTHMOCTh TEIIOBBIX
MpoLecCOB, 3aBUCHMOCTh CBOMCTB BelIECTBA OT CTPYKTYpHl MOJIEKYJ, 3aBHCHMOCTH
CKOPOCTH XHMHYECKOM PEaKUMy OT TEMIEPATyphl H KaTajli3aToOpPOB, KJIETOYHOE CTPOEHHE
XHUBBIX OpraHu3mMoB, posib JIHK kak HocuTeIst HacaeACTBEHHON HH(POPMALIUH, SBOJIIOLIHIO
YKHBOM NPUPOJBI, IPEBPALLEHUS SHEPTUH U BEPOSTHOCTHBIN XapaKTep MPOLIECCOB B JKHBOH
¥ HEXWBOW NPUPOJE, B3aUMOCBA3b KOMIOHEHTOB DKOCUCTEMBI, BIUAHUE AEATENBHOCTH
yelioBeKa Ha 9KOCUCTEMBI;

- O0BACHATDH NpHKJIAJHOEC 3HAUCHHE BAJKHEHINHUX JOCTHXKEHHH B 00,12CTH eCTEeCTBEHHBIX

HayK [Uid: PpPa3BHTHSA JHEPreTHKH, TpaHCIOpPTa H CPEACTB CBA3H, IOIy4EeHHS
CHHTETHYECKMX MATepHaJIOB C 3aJaHHBIMH CBOMCTBaMH, CO3JaHUsA OHOTEXHOIOrUH,
neveHus HHPEKUMOHHBIX 3a00NeBaHU, OXPaHbl OKPYKAIOUIEH Cpe/ibl;

BLIABHIraTh FHNOTE3bI H NPEAJArarh MYyTH HX NPOBEPKH, A€JATh BLIBOALI Ha OCHOBE
JKCIIEPUMEHTANBHBIX JAHHBIX, TpPEICTaBlIeHHbIX B Buie rpaduka, Tabmuubl WK
AHarpaMMBel;

paboraTh ¢ ecTecTBeHHOHAaY4HOH HHGopManueii, conepxaieiics B coobmernusax CMU,
UHTEPHET-pecypcax, HAYYHO-TIOMYNAPHOW NUTEepaType: BIANETh METOAAaMU MOWCKa,
BBIJICJISITH CMBICJIOBYIO OCHOBY H OLICHHBAaTh JOCTOBEPHOCTh HH(pOpMaUH

HCNOJb30BaTh NMPHOOPeTeHHbIe 3HAHHA H YMEHHS B NPAKTHYECKOH NeATelIbHOCTH H
NOBCeAHEBHOM XH3HH IS
OLICHKH BIMSHHUS HAa OPraHM3M YeNOBeKa 3JeKTPOMArHUTHBIX BOJH M PaJMOAKTHBHBIX

W3IIyYCHUH;

- 3HeprocoepexeHus;
- 6e30MacHOro UCTIONB30BaH|A MAaTEPHANIOB U XMMUYECKUX BEIECTB B OBITY;

NMpoQUIaKTAKA  WHPEKIMOHHBIX  3a0oneBaHWi, HWKOTMHOBOW, alKOrOJbHOH W
HapKOTHYECKOH 3aBUCHMOCTEN;

~ OCO3HAHHBIX THUYHBIX JIEHCTBUH 110 OXpaHe OKPYIKalolleH Cpebl.

B pesyabTare ocBoeHHsI Yy4eOHOH JHCHMIUIHHBI oOy4alomuics J0J/KeH
3HATH/MOHHMATH

CMBICJI TOHSATHH: CCTCCTBCHHOHay‘{HHﬁ METOJI IO3HAHHA, 3JIEKTPOMArHuTHOE IIO0JIE,
SJIEKTPOMAarHvuTHBIE BOJIHBI, KBAHT, 3BOJIIOIIUS BCCJ’ICHHOﬁ, OonbIoi B3pDEIB, Conneunas

CHCTEMA, TANAKTHKA, MEPHOAMYECKE 3aKon, XHEMIMISSHRT CBOSL, XERIIIICCISI proiiiss,
Makpomonexyia, 6enok, karanusatop, pepmeHT, kietka, audpepennnanus knerok, JIHK,
nunue  Rwamarmiocvag onamanmg Sromonnoofngayge,  OPraHu3M, | NOMYJIALAA,

" fimian  smaos S T “
vnuvriv Lviid, vauvwepa, an)uun)l, vamuupl daHH3allui,




B mpouecce OCBOeHMS] JMCUMIUIMHBI Yy CTYACHTOB JOJDKHBI OBITH
cchopMUpOBaHbI 001ME KOMIIETECHIIUH:

OK O0l. BsiOupath cnocoObl pemieHdss 3a7ad  Mpo(ecCHOHANbHOM
NEeSITENIbHOCTU MIPUMEHUTENIBHO K Pa3InYHbIM KOHTEKCTaM,

OK 02. OcyiiecTBisiTh MOUCK, aHAJIU3 M HHTEPIIPETalUi0 HHPOPMALUH,
HeoOXOIMMOIA ISl BBITIOJTHEHMS 33/1a4 NPO(eCCUOHATIBHOM eI TEIbHOCTH;

OK 03. [nanupoBaTh ¥ pean30BbIBaTh COOCTBEHHOE MPO(ECCUOHAIBHOE U
JIMYHOCTHOE Pa3BUTHE;

OK 04. PaboTaTh B KOJUIEKTUBE U KOMaH[1e, 3 (EeKTHBHO B3aUMO/IeHCTBOBATh
C KOJIJIEraMH, PyKOBOZICTBOM, KIIMEHTaMHU;

OK 05. OcymecTBasTh YCTHYHO W IMCbMEHHYH) KOMMYHHKAIIMIO Ha
rocyiapcTBeHHoM si3bike Poccuiickoit ®Deznepaumu ¢ y4eTom ocoOeHHOCTei
COLIMATILHOTO U KYJIBTYPHOI'O KOHTEKCTa;

OK 06. [IposiBnsiTh IpakIaHCKO-IIATPHOTHYECKYIO MO3ULIHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE IIOBEJEHWE Ha OCHOBE  TPaJULMOHHBIX
00111eyeI0BeYECKUX IEHHOCTEH;

OK 07. CopeiicTBoBaTh  COXPaHEHUIO  OKpYKaOIIeH  cpenbl,
pecypcocbepexenuto, 3G GpeKTUBHO AeHCTBOBATH B YPE3BbIYaNHBIX CHTYalUsX;

OK 08. Wcnonb3oBath cpejcTBa (GU3HUECKOH KyJIbTYPhl IJIsl COXpAaHEHUs U
yKperJieHuss 3/I0pOBbsi B Ipoliecce NpOoQEecCHOHANbHONH AEATEIbHOCTH MU
nojepraHusi HEOOXOAUMOro ypoBHs (PU3UUIECKOM MOATOTOBIEHHOCTH;

OK 09. Ucnons3oBaTs HHGOPMALIMOHHBIE TEXHOJIOTUHU B MPO(hecCHOHaNbHON
JIeSTeNIbHOCTH;

OK 10. Tlons3oBaThcsi Npo(eCCHOHANIBHON  NOKYMEHTallMeH  Ha
rocyJJapCTBEHHOM M MHOCTPAHHOM $I3bIKAX;

OK 11. Mcnons3oBaTh 3HaHUs 110 (PUHAHCOBON I'PAMOTHOCTH, IIIAHUPOBATH

peaNpUHIUMATENILCKYIO e TeNbHOCTh B MpodeccuoHabHoM chepe.




1.4. PexomeHayemMoe KOJIHYECTBO 4YaCOB HA OCBOCHHE NPOrpaMMbl JHCHHILIHHDI:
MaKCHUMaJIbHOW yueOHON Harpy3Kku oOyuarolerocs 4acoB, B TOM YHCJI€:
o0si3aTeNIbHOM ayIMTOPHOH yueOHoM Harpy3ku obyuatoierocs 158 yacos;
CaMOCTOSITENIbHOU paboThl 00yYaroIerocs yac.

2.CTPYKTYPA U IPUMEPHOE CO/IEP’KAHUE YYEBHOM MPOI'PAMMBI

2.1.06bemM yueOHOMN AUCHHNJIMHBI H BHAbI y4eOHOH paboThl

Bua yuebnoii paborni Ob6bem
4acoB
MakcumanpHasi yueOHasi Harpy3ka (Bcero) 231
O0si3arenbHas ayiuTopHas yueOHas Harpy3ka (Bcero) » 193
B Tom uucie:
TEOPETUYECKHE 3aHATHS 177
MpakTHYECKHE 3aHATUS 16
CamocTostenbHas pabota oby4darowierocs (Bcero) ‘ 34

B ToMm uucne pabota B BUpTyalibHOM KaMIryce:
-Peimenue 3anau 16

-IToaroroBka pedeparoB Ha NPe/I0KEHHbIS TEMbI

-3arnoyiHeHue TabJIMIIbI 8
-IToaroroBka npe3eHTaluii Ha TeMbl 12
-ITogroroBka cooOieHHi Ha TeMBbI 10
-CocraBrieHue TUAAKTHYECKUX KapTOYeK 5
-CocraBiieHHe KPOCCBOP/IOB 6

[Ipomesicymounas ammecmayus 6 gpopme
oupgheperyuposannozo zavema

[Tpenonasatens ['BITOY BO «b/IT» PoxaecrBuna 0. A.




22 TemaTHueckuii nyian yyebnoil qucunmiunb «EcTecTBOIHAHME»

Haumenosanune Coneprxanne yaebHOro MmaTepHaa, JabopaTOpHbIe H NPAKTHYECKHE PaboThI, Obbem uacos VYpose
pa3ieioB H TeM CcAMOCTONTEILHAS paboTa 0CBOeH
1 2 3 4
EcrecrBo3nanne v
Beenenue OCHOBHbIE HayKH O Npupoe (GHU3NKa, XHMHA, GHONOrHS), HX CXOACTBO H OT/IHYHS. <
Paznen 1 Buojiorus ¢ snieMeHTaMH 9KOJIOTH 36
TemaI. L Copep:kanne yueGHOro MaTepua.ia 12
Haubosee o6mmue
NpecTaBIeHHS 0 1 | IMousarue «ku3up». OCHOBHEIE IIPU3HAKH KHUBOTO. 2 2
HKH3HA
2 | KneTka ~ eMHALA CTPOCHUS ¥ JKU3HEAEATEIHOCTH OPTraHH3Ma, 2
3 | O6men Bemects 1 npeBpanieHne dHepruu B ietke. Monexyna JJHK. 2
4 YPOBHH OpraHu3aliy KMBOM IPHPOIEL. N
5 JIBIOKYTIHE CHITBI 3BOJIIOLHH. 1
IpakTHYecKHe 3aHATHS 2 23
Ilpakmuveckas paboma Nel (PaccmarpyBasue KJI€TOK U TKaHed B ONTHYECKHH MAKPOCKOIL Y 2
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Camocronrensnan pabora:
BoO3HMKHOBEHHE XU3HH HA 3EMJIC.

XuMHYECKHH cocTaB KIIETKH,

DBO,TIOLHS )KUBOTHOIO U OPraHHYECKOro MHpa.

Tema 1. 2.

Opraauim yeioBexka
H OCHOBHBIE
NPOsIBJICHiSA €ro
KU3HEAEATeIbHOCTH

Copepxanne yqe6HOro Mmarepuana

1 Txanu, Oprassl ¥ CHCTEMBI OPraHOB YeIOBEKA.
o [Taranne. [Ipenynpexaenne MUIIEBHIX OTPABICHHIH.

3 Jlpixanvie opraHd3MOB Kak crioco0 IoTyYeHus 3HEPTUM.

4 | PONE3HH OpraHOB JBIXaHHS M HX IPOQHIAKTHKA.
Jsmwxenue. KocTH, MBIIIIEL, CYXO0XKHIHA.

BHYTpeHHss cpefla OpraHu3Ma.
WMMyHATET 1 IMMYHHAS CHCTEMA.

WHuBuIyansHOe pa3BUTHE OPraHU3Ma.
8

20

ro o ro k2

ro

IMpaxkTHYecKkHe 3aHATHSH

Ilpaxmuveckas paboma Ne2 «JlelicTBHE CIIOHBI HA KpaxmaJl.
VYToMeHue npu cTaTHYECKOH M JHHAMHU9eCKo# paGore»

IIpaxmuueckasn paboma Ne3 «PaccMaTpuBaHie KPORH YEJIOBEKa U JIATYIIKH O] MHKPOCKOTIOMY,

ro

23

10

(

(




CamocronTensHan padora:
AHaTOMHS YesIoBeKa.

[Ipy4MHE! HApYIIEHHS IBHIKSHUS,

3aboneBanyss HMMYHHOH CHCTEMBL.

Tema 1.3. Copepxanne yueGHoOro Mmarepuana 3
YenoBex u 1 | [TousTis GHOreoneHo3a, SKOCHCTEMBI H GHOCHEpEL. 2 2
OKpY:Kalomas cpeaa BoszeicTBre 3k010rHYeCKHX (GaKTOPOB Ha OpraHu3M YeIoBeKa U BIUSHUE NeATEIbHOCTH
2 | venoBeKa Ha OKPYXKAKOUIYIO Cpesy. 2
3 PannoHansHOe NPUPOAOTIONE30BAHHE. ;
CamocrosTennbnan pabora:
CMmeHa 3KOCHCTEM
YpGanusanus.
Buipl NpAPOIHEIX PECYPCOB.
Pasnen N2, XuMuS ¢ | Xyypus ¢ 2/1eMeHTaMH IK0JIOrHH 36
JIEMEHTAMH
IKOJIOTHH
Tema 2.1. Copepxxanne yueOHOro marepuana 11
Boja. Pacrsopsi. 1 | Boxa Bokpyr Hac. Pu3Hyeckue ¥ XMMHYESCKHE CBOMCTBA BOBL. 2 2
3arps3HUTENN BOBI H CIIOCOOBI OUMCTKH,
2 2
JlaGopaTopHbie paboThI 6 23
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JlaGoparopras pabota Ne 1. «AHanu3 coaepKaHus IpuMecei B BoJe».

ro

JlaGopaTopHras pabota Ne 2 «O4yncrka 3arpsa3sHeHHO} BOABD). 2
JlaGoparopras pabota Ne 3 «Vc SHHUE JKECTKOCTH BOJIbIY 2
3ayeT 3a NepBOe MOJIYroaue 1
CamocrosTenbHan padora:
Perenue 3a1ay4 no TeéMe - MaccoBas X0JsL.
DNeKTPOIIH3.
IMuaponus.
Tema 2.2. Copepxkanne ygaebHoro Marepuana 14
Xumuueckne 1 | Xumuueckuii coctas Bo3ayxa. ATmochepa u KipMart. 2 2
npoueccsl B
aTmocdepe 2 | 3arpsizHenne arMocephl ¥ ero HCTOYHHKH. 2

3 | Kucnorupie noxkau. O30HOBBIE JIBIPHL. 2
4 KHCIIOTH ¥ mieI04H. 2
5 IToka3zaTenb KHCIOTHOCTH pacTROPOB pH. 5
JlaGopaTopusie paboThi 2 23
Jla6oparopras pa6ora Ne 4 «Onpezaenenne xumudeckoro cocrapa arMoctepsr. U3mepenue 2
yposasa CO2».
IpakTuvecKne 3auaTHS 2 23

12




IIpaxmuveckas paboma Ne 4 «Mexaauzm 00pa3oBaHHsi KHCIOTHBIX JI0MIEH»

o

CamocTosiTenbHas pabora:

Crpoenue arMocdepsl.

BzapmozeiicTBIs ra3oB B atmocdepe.
MexaHu3M 00pazoBaHHsA KHCIOTHBIX JTOXKICH.
[IpoH3BOICTBO KUCHOT U IIETOYEH.

IMTapHHKOBBIH 3 dexT.

Tema 2.3.

XHMus 4 OpraHusm
qe/I0BeKa.

Copepxxanne yuebHOro Marepuana

1 | Xumugeckne 31eMEHThI B Oprani3Me 4e/I0BeKa,

10

JlaGopaTopusbie paborni
JlaGoparopHas pabota Ne 5 «AHanmu3 cocTaBa MOJIOKay.

JlaGoparopras pabota Ne 6 «Onpenenenue conepxanus BUTaMuaa C B HAIIMTKax»

Jla6opatopHas pa6ota Ne 7«OnpenesieHue Coaepkanus XKeje3a B POAYKTaX NHTAHHSY.

KonTpomnbHas pabora

CamocroaTenbHas padora:
Mpukpo ¥ MAaKpO3JIeMEHTHI.
benku, *KApbl, yriesoasl.
BuraMHHBI

23

Pa3nen 3.

DuzHKa

41

Tema 3.1.

Mexanuka.

Copepxanne y1e6HOro Marepuaia

1 | MexaHuyeckoe JBHIKEHHE, €r0 OTHOCHTEIBHOCTE. 3aKOHBI JHHAMHUKH.

Wmnynbe. Mexanuyeckne konefanus.

10

13




2

JlaGopaTopusie paboThi
JlaGoparopras pabota Ne 8 «MccinejoBaHHE 3aBHCMMOCTH CHITBI TPEHHS OT BEca Tenay.

JlaGopaTtopHas pabota Ne 9 «M3ydyenne 3aBHCHMOCTH TIEpHOa KoJeOaH!i HUTSHOTO (MM
NpY:KUHHOI0) MasTHUKA OT JUTHHBI HUTH (MJIM MacChl rpy3a)».

JlaGoparopnas pa6ota Ne 10 «3aBHCHMOCTD YCKOpPEHHS TEJIA OT €ro MacChl M CHIIEI,
AeHcTBYIOUIEH Ha Tesion

CamocrosiTennbHas paGora:

MexaHu4YeCKHe BOJIHBIL.

3BYKOBBIE BOJIHBIL.

VYRTpa3sBYK H €ro UCHONb30BAHKUE B TEXHHKE U MEIUIIHHE.

Tema 3.2.

TenioBbie §BJICHHA

Copepxanne yaebHOro MaTepuana

1 | TennoBoe IBHXKEHHE.
2 | ArperaTHsle COCTOSIHHAS BernecTpa H (a3oBbie epexoabl MeXIy HUMH.
3 | 3aKoH COXpaHeHHs IHEPIUH B TEILUIOBBIX POLECCaX.

4 Tennoskie MalMHB], HX IPHMEHEHUE.

10

23

JlaGopaTopubie paboTnl

JlaGopatopnas paGota Ne 11«H3mepenue TemnepaTyphl BEllieCTBA B 3aBHCHMOCTH OT BPEMEHH
NpH U3MEHEHHUSX arperaTHbIX COCTOAHMMY.

JlaGoparopras pa6ora Ne 12

CamocrtosTensHaa pabora

23
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BrayTpenuss sneprus u pabota rasa.

Ilepsslii 3aKoH TepmoanHaMuKH. HeoOpaTHMOCTE TEIUIOBBIX IIPOIIECCOB M BTOPO# 3dKOH
TEPMOJIMHAMHUKH.

TennioBble ABHraTenu u oxpana oxpyxatomeii cpeapl. KITJ] rerosrx asuraresnei,

Tema 3.3.

JIeKTPOMArHATHBIE
SIBJICHHSA

Conepxxanme yqeOHOro MaTepuaa

1 | DneKkTpuueckue 3apsAAbl ¥ UX B3AUMOACHCTBHE.

2 | IocTOSHHEIH 371eKTPHYECKHUI TOK.

3 | MarHaTHOe nose TOKa K JeACTRAE MArHATHOTO 110JIS HA POBOJJHHUK C TOKOM.
4 SIBneHue 3eKTPOMarHUTHOM HHIYKIIHH.

[Iepemennsiii Tox. [Tomyyenne u nepenaya 3neKTPOIHEPruH.

DNEeKTPOMarHUTHBIE BOJIHEL.
6

15

JlaGopaTopusie paboThl

JlaGoparopras paGota Ne 13 CGopka 3/1eKTpHYecKoi LIeH H H3MEPEeHHE CHIIBI TOKA H
HaIPSDKEHUS Ha e€ pasIi4HbIX yJacTKax).

JlaGoparopras pabota Ne 14«H3yuenue uaTephepeHinu 1 Judpakiiug cBeTay.

ro

CamocTtosTensHas pabora

Unrepdepennus u pudpakuus ceera. [lonsipusanus cera.

23
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PazjinyHbIe BUIBI 3IEKTPOMAarHATHRIX M3JIyueHHH, WX CBOHCTBA M IIPAKTHYECKHE IIPHMEHEHMUA.
Onrtuueckue npubopsl. Paspemaromas cocoGHOCTE ONTHYECKHX PHOOPOB

Tema 3.4. Crpoenne

T zwhw.. sy | Conepianne yue6uoro marepuasa 5

puszuxka.
1 doto3ddexT u KOPIyCKYIIspHBIe CBOWCTBA CBETA. 2
2 CrpoeHue aToma. 2
3 PaanoakTuBHBIE W3Ty4YECHUS 1
Huddepernuposannsiii 3aueT R
BCEI'O: 158

Jlis XapakTepHCTUKH YpOBHS OCBOEHHS y4eOHOIro MaTepualia UCIOIb3YOTCS ClleAyIolue 0003HauYeHus:
1. - 03HAKOMUTEJIbHEIN (Y3HaBaHUE paHee U3YYEHHBIX 0OBEKTOB, CBOHCTBR);

% - PeTIPOAYKTHUBHBIH (BBIITOTHEHHE IEATEILHOCTY 10 00pasily, HHCTPYKLMY HITH ITOJ PYKOBOJCTBOM)
3. - IPOAYKTUBHEIN (TJTAHUPOBAHUE U CAMOCTOSTENLHOE BBINIOJIHEHHE AEATEBHOCTH, pellieHHe MPOoOIeMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3AIIMHA TPOT'PAMMBI IMCHHATLINHBI
3.1. Tpe6oBaHHs K MHHHMAJIbHOMY MATEPHAJbHO-TEXHHYECKOMY 00eCIeYEHH IO

Peanmzanms nporpaMMbl QMCIMIUIMHEI Tpebyer Hamuums ydebHoro kabuHera
«®usuka»y u jpaboparopum ¢us3mku, kabuHera «Xumuu W OHonorum» u nabopaTopuu
XUMUH.

Obopyoosanue yuebrvix kabunemoes u 1abopamopuii:
- MI0CaIOYHEIE MECTa [0 KOJIMYECTBY 00y4alomuxcs;
- pabodee MeCTO NPEnoAABATEIIS;
- IEMOHCTPALIMOHHBIH CTOJ
- BBITSDKHO#M mKad
- yueOHO-HArNsAHbIE TOco0Ous 1o Gpu3nKe, XUMHUH U GUONOTHH;
- naboparopHoe 060pyIOBaHKE, MEPHOAUIECKAs CHCTEMA XHMHYECKHX 3JIEMEHTOB
JI.W. MenpaeneeBa, psall HalIpsHKEHUM METAJUIOB; PAJl SJIEKTPO-
OTPHLATENEHOCTH HEMETAJLIIOB, TabNHIla pACTBOPUMOCTH COJIEH, KMCIIOT H
OCHOBAHWI B BOJE, TNAKATH MO PU3nKe, XUMUKM ¥ OHONOTHH, XUMUYECKAS
mocyaa, XHMHIECKHE PEaKTHBBI)

Texnuueckue cpeocmea obyueHus:
- MyJIBTHME/IMa TIPOEKTOpP, HOYTOYK, MPOEKLMOHHBIN 3KPaH

Obopyodosanue nabopamopuu u pabouux mecm nabopamopuu:
- MI0Ca/I0YHbIe MECTA MO KOJUYECTBY 00yJaromuxcs;
- paboyee MecTo npenojaBaTelis;
- BBITSDKHOM IIKad;
- MepruoInYecKas cuctemMa XuMu4yeckux sneMentoB /.M. Menneneesa;
- TabnUIa paCTBOPUMOCTH COJIEH, KMCJIOT ¥ OCHOBaHUH B BOJIE;
- s HanpsHKEHUH METallIoB;
- pAA 3JEKTPAaOTPHLIATEIbBHOCTH HEMETAILIIOB;
- TIJIaKaThl MO 001IeH ¥ HeOpraHU4YeCKO! XMMUH;
- TIIAKaTHl 10 OPraHHYEeCKON XHUMHH;
- XUMHYECKas MTOCy/a;
- XMMWYECKHE PEaKTUBEI;

3.2. Undopmanuonnoe obecnedenue o0y4eHus

epeuenn PeKOMEeHnayeMbIX yueOnbIx H3JaHNi, Wnrepuner-pecypcos,
AOMOJIHHTEJIbHOH JIHTEPATYPbl

OcHogHbie UCMOYHUKU.!
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1. Tabpuensn O.C. Xumus ans npodeccuil ¥ CrieMaJbHOCTEN COLHAIBHO-
KOHOMHUYKCKOTO H TEXHHYECKOro npodpuneii. Yuebuuk — M.: Axanemus, 2012

2. CusornasoB B.H. buosiorus. O6wmas 6uonorus. Yae6nuk — M.: [lpoga, 2011.

3. Koncrantunos B.M. buonorus. Yueouuk. M.: U3narenbckuii HEHTP «AKaaeMus»,
2012.

4. Msxumes I'.5l. ®u3nka. 10 knacc. Yuebuuk — M.: [Ipocsemenue, 2009r.

5. Msxumes I".5l. ®u3uka. 11knacc. Yuebnuk — M.: [Ipocsemenue, 2009r.

ﬂ ONoONIHUmMeNbHble UCIMOYHUKU.

L EcrtectBo3nanue. bazossiii yposenb 10 k1. O.C. I'abpuenss —
3JIEKTPOHHBIH y4eOHUK 110 OCHOBHBIM pa3JieNnaM Kypca.

2. EcrectBo3nanne 11 k. baszoBeiii ypoBens WM.JO. Anexkcammba - 37I€KTPOHHBIH
y4eOHHK IO OCHOBHBIM pa3ziesiaM Kypca.

3. ®enepanbHblii KOMIIOHEHT IOCYJApCTBEHHOrO CTaHAapTa odmero obpasosanus. /
MunucrepcTBo oOpazosanus PO. — M., 2004.

4. ITetpocosa P.A., Tonos B.I1., Cusornazos B.U., Crpayn E.K. «EcrecTBo3Hanue u
OCHOBEI 3KoJorum». — M.: U3narensckuii neHTp «Axanemus», 2010.

5. KoncrantuHos B. M.Dkonormdyeckue OCHOBBI TNPUPOAOIONB30BaHMA. — M.:
Uz natensckuit neHTp «Akaaemus»,2010.

6. Kyznenoa H.E. OOydeHne XMMWUM Ha OCHOBE MEXIIPEAMETHOH HMHTErpanuy /
H.E.Ky3nenosa, M.A. lllaranos. — M., 2011.

7. CuBornasos B.U., Aradonosa WU.B., 3axaposa E.T. buonorus. Obmas 6uonorus».
10-11 xn. Yuebuuk s obmeobpa3oBaTebHBIX Y9eOHBIX 3aBeieHuil. — M., 2010.

8.1 ceHrsiOps Xwumusa: mnpwioxeHue K razere «l ceHTaOps» ydpexneH
MunucrepcTBoM 00pa3zoBaHus U Hayku PO

9. 1C. Penerurop ®@u3uka (CD) — M.: AO3T «lc», 1998

HurepHer-pecypcesi:
1. - www. krugosvet.ru /yHHBepcanbHas  SHUHUKIONEINS
«Kpyrocset»/;
2. - http:// sciteclibrary.ru /Hay4HO-TexHH4Yeckas 6ubnnorexa/

TPEBOBAHUS K PE3YJIbTATAM OBYYEHUA

B pesynerare m3ydenus ydeOHo#i mucumiuiuHbel «EctecTBo3HaHMe» oOydarommics
JOJIKEH:

3HATH/MIOHEMATD

e CMbICJ MOHSATHI: €CTECTBEeHHOHAYYHBIM METOJ MO3HaHMS, BJIEKTPOMAarHMTHOE IIOJE,
3JIEKTPOMArHWTHBIE BOJIHBL, KBaHT, JBOMIOUMsA DBceneHno#, OoNbHION B3pBIB,
ConHeyHasts cCHCTeMa, TrajJaKTHKa, NEpHOJMYECKH 3aKOH, XHMMH4YECKas CBsi3b,

XUMHYeCKas peakius, MaKpoMojekyna, Oenok, Kartanus3atop, (epMeHT, KieTka,
18




nuddepenunanus knerok, JJHK, Bupyc, 6nonoruueckas ssomonusi, bnopasHoodbpasue,
OpraHu3M, MOMyJIALKUs, SKocHcTeMa, bnocdepa, IHTPONHS, CAMOOPraHU3aLUS;

BKJIaJ BeJHMKHX Yy4YeHbIX B (OpPMHpOBaHHE COBPEMEHHOW €CTECTBEHHO-HAy4HOH
KapTHHbI MUPa;

yMeTb

NPHBOJAHTH NPHMePHI 3KCNEPHMEHTOB H(HJH) HalJai0aeHHH, 000CHOBLIBAIOIIHX:
aTOMHO-MOJIEKY/IAIPHOE CTPOCHME BELIECTBa, CYLIECTBOBAHHE 3JIEKTPOMArHUTHOIO
Hojis W B3aUMOCBS3b JJIEKTPHYECKOTO M MarHMTHOIO II0JieH, BOJIHOBBIE H
KOPIYCKYJISIpHBIE CBOMCTBa CBeTa, HeOOPaTHMOCTh TEILIOBBIX NMPOLIECCOB, pa3beraHue
rajlaKTUK, 3aBHCUMOCTh CBOMCTB BEIECTBA OT CTPYKTYPHI MOJEKYJ, 3aBHCHMOCTH
CKOPOCTH XHMHYECKOH peakuMH OT TeMIlepaTypbl M KaTallu3aTopoB, KIIETOYHOE
CTPOCHHE >KHMBBIX opranusMoB, pons JIHK kax HocuTens HaclieICTBEHHOM
AHGOpMAaLHH, 3BOJIOLHIO XUBOH NPHPO/BI, IPEBPALIECHUS SHEPTHA M BEPOSTHOCTHBIN
XapakTep NpoueccoB B XXKUBOW W HEXWBOW MNPUPOJE, B3aWMOCBA3b KOMIIOHEHTOB
9KOCHCTEMBI, BIUAHHUE ACATEILHOCTH YeI0BEKa Ha SKOCHCTEMBI,

O0BSICHATL NPHKIAAHOE 3HAYEHHE BaKHeHINAX [JOCTHXKEeHMH B objacTH
eCTeCTBeHHbIX HAyK JUIA: pa3BHTHS SHEPreTHKH, TPAHCIIOpTa M CPEACTB CBS3H,
MOJMy4YeHHs CHHTETHYECKMX MaTepHalioB C 3aJaHHBIMH CBOMCTBaMHM, CO3JaHMs
OWOTEXHONOTHH, NedeHUd WHQEKIHOHHBIX 3a00NeBaHWH, OXpaHbl OKpYKatoleH
Cpensl;

BbIIBHIaTh THNOTEe3bl M Npeliarathb NYTH HX NPOBEPKH, AejaTh BbIBOALI Ha
OCHOBE JKCIIEPUMEHTAIbHBIX JAHHBIX, MPEICTABJICHHBIX B BHJE Ipaduka, TaOIHIEI
WM IMarpaMMBbi;

paboTaTh ¢ ecTecTBeHHO-HayuyHo#H nH(popmanmel, cojmepxamieiics B COOOIEHMAX
CMM, uHTepHeT-pecypcax, Hay4YHO-NOMYJSIDHOW JMTEpaType: BIAJETb METOAAMM
TIOMCKA, BBIZIENATh CMBICTIOBYIO OCHOBY M OLIEHWBAaTh JOCTOBEPHOCTH UH(OPMAIHH;

HCNMOJObL30BATH npuoﬁpe'reﬂm,le 3HAHUA H YMEHUA B npalc'mtleclcoii AEeATETLHOCTH H
NOBCEHEeBHOH JKH3HH:

OLIEHKM BJIMSIHUSI HA OPraHU3M 4€0BeKa 31eKTPOMArHUTHbIX BOJIH U PaJIMOAKTUBHbBIX
U3JTyYEHHUH;

3HEeprocoepexeHus;

6e30MacHOro MCIOJIH30BaHHS MATEPHAJIOB U XMMHYECKHX BEILIeCTB B OBITY;
npounakTHKd HWHGEKIHOHHBIX 3abo0yieBaHHI, HHUKOTHMHOBOHM, aJIKOTOJIBHOW M
HapKOTHYECKOW  3aBHCHMOCTEI;0CO3HAHHBIX JIMYHBIX JIGHCTBHM 10  OXpaHe
OKpy arolei cpesl.
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4. KOHTPOJIb M1 OIIEHKA PE3YJIbTATOB OCBOEHMS JHCHHUILIMHBI

KOHT[)O.HB H OLICHKa pe3yJIbTaTOB OCBOCHHA JTHUCIUITIIIHHBI
OCYLUECTBIACTCA MPEIIOAaBaTCIIEM B IIPOLECCE ITPOBEACHKMA

DopMbl H METObI
KOHTPOJIA H

NPaKTHYECKUX 3aHATHH U 1abopaTOpHBIX paboT, ONEHKH
TECTUPOBAHHUS, @ TAKNKE BbIIIOJIHEHUS 00YyHAIOLMMHCH pe3yiabLTATOB
WH/IUBUTyalbHBIX 33/IaHU#, TPOEKTOB, UCCIICIOBAaHUMN. o0y4enus

PesyabTaTnl 00yueHus
(ocBOeHHBIE YMEHHS, YCBOCHHbIE 3HAHNSA)
1 2
YMmenunn:
NIPUBOJIUTE TIPHMEPHI JKCTIEPUMEHTOB HW(MIHM) HAOMIOEHWH, | TECTUPOBaHHE
00OCHOBBIBAIOIIMX:  CYIIECTBOBaHWE  3JEKTPOMArHUTHOTO | 1abopaTopHbie
IOJIS ¥ B3aWMOCBS3b 3JIEKTPHYECKOr0 M MArHUTHOTO MoOJeH, | paboThl
BOJTHOBBIE " KOPIYCKYJISIpHbIE CBOJMCTBa CBeTa, | MpaKTHYeCKue
HEOOpaTHUMOCTh TEIUIOBBIX IMPOLECCOB, 3aBUCHMOCTb CBOMCTB | 3aHATHS
BEILIECTBA OT CTPYKTYpPbl MOJIEKYJ, 3aBHCHMOCTH CKOPOCTH
XHMHYECKOH peakmHH OT TeMIepaTypbl H KaTalu3aTopoB,
KJETOYHOEe CTPOEHME XKHMBBIX OpraHusMoB, poib JIHK kak
HOCHTEJIA HACIeACTBEHHOM WH(OPMAIIMM, BOJIOLHUIO XXHUBOH
NIPUPOBI, IPEBPAILEHUs] SHEPTHH U BEPOSTHOCTHBIN XapakTep
MPOLIECCOB B JKUBOW M HEXHMBOM IpUPOJE, B3aUMOCBS3b
KOMIIOHEHTOB 3KOCHCTEMbI, BIIMSHHE [EITEIbHOCTH YeJIOBEeKa
HA 3KOCHCTEMBI,
OOBACHATH MPUKITAHOES 3HAYCHHUE BAKHEHIIINX JOCTHKECHUN B | TBOpYECKUL
o0nacTH €eCTeCTBEHHBIX HAyK JUIs: Pa3BHTHs 3HEPreTUKH, | HHAMBUYyalbHbIE
TPAHCIIOPTAa M CPEACTB CBA3M, TOJNYYECHWS CHHTETHYECKHX | 3aaHusd
MaTepuajoB C  3aJlaHHBIMA  CBOMCTBaMH,  CO3JaHMS
OHOTEXHOJIOTHH, JieyeHHs HHQPEKIHOHHBIX 3aboneBaHuH,
OXpaHbl OKPY>KaloLlei cpenpl;
BBIJIBUTaTh THIIOTE3bl W TIpe[yiaraTh MYTH HX IIPOBEPKH, | HCCIEAOBaTENbCKas
JieNaTh BBIBOABI Ha OCHOBE OJKCIEPUMEHTAIBHBIX JaHHBIX, | paboTa
NpeCTaBIeHHBIX B BHJIe rpaduka, TabIHIbl WIIH AHarpaMMEl;
paborath c €CTeCTBEHHOHAYYHOM uHpopMalHel, | uccnenoBaTenbeKas
comepxaineiics B coobmenusx CMMW, wmHTEpHET-pecypcax, | pabora

HAy4HO-TIONMYJIAPHOM JIUTepaType: BIANieTh METOJaMH IOUCKa,
BBIAEJATH CMBICIOBYIO OCHOBY M OLIEHMBaTh HOCTOBEPHOCTH
MHGOpPMaLUK;

HCTIONB30BaThH lTpHOGpeTBHHBIe 3HAHUA W VMECHHA B
HpaKTH‘-IECKOﬁ JIeSITEILHOCTH M TOBCEIHEBHOMW JXW3HU [JIA:
OLICHKH BJIMAHHUA HA OPraHu3M YeEJIOBEKA 3JIEKTPOMAarHUTHBIX
BOJIH H palHOAKTHBHBIX HSJ'[)'T-ICHHI':I;

nomatuHss pabora

sHeprocoepexeHus nomaiHss pabora
0e30macHOro HKCMOJIb30BaHWA MAaTEePHAIOB WM XMMMUHYECKHX | AoMamHss pabora,
BEILIECTB B OBITY; nabopaTtopHas
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pabora

npoduIakTHKU WHGEKIMOHHBIX 3a00/IeBaHUH, HUKOTHHOBOH, | TBOPYECKHE
AJIKOTOJIBHOW M HAPKOTHYECKOM 3aBUCHMOCTEH; WHJUBUyallbHEIE
3a/laHU
OCO3HAHHBIX JIMYHBIX JEHCTBHI IO OXpaHe OKpYyXXawllei | romauHss pabora,
Cpenbl. UHIUBUAYaNbHbIE
TBOpYECKHE 3aJaHHs

3HATHL/MIOHHMATH

® CMBbICJ MOHATHH: €CTECTBEHHOHAYYHBIH METOJ MO3HaHUs,
SNeKTPOMAarHUTHOE TII0Jie, DJJIEKTPOMArHUTHBIE BOJIHEI,
KBaHT, OJBoonMs BceneHHo#d, OonbIIOW  B3pbIB,
ConsedHass cucTeMa, TalakTHKa, NEPUOAMYECKMH 3aKOH,
XAMUYECKas CBA3b, XMMUYECKas peaKiys, MaKpOMOJIEKyJIa,
Oenok, karanusatop, (pepmeHT, KieTtka, nuddepeHuHanus
knerox, JIHK, Bupyc, Ouonoruueckass 3BOMIOLMS,
6uopaszHooOpa3zue, OpraHusM, MOMYJALHs, 3KOCHCTEMA,
ouocdepa, FHTpONHS, CaMOOpPraHU3aLUs;

e BKJaJ BeJIHKHX Y4YeHbIX B (JOpMHpPOBaHHE COBPEMEHHOH
€CTECTBEHHO - HayYHOH KapTHHBI MUPA,;

JomatHsis pabora,
UHIWBUyaJIbHbIE
TBOPYECKHUE 3aJaHUS
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PELIEH3M HA PABOYVYIO IMTPOI'PAMMY JUCLIUTIJIMHBI
«EcrecTBO3HaHME»

[Iporpamma coepKuUT:

MOSICHUTENIbHYIO 3alIUCKY C KPATKUMU METOJAMYECKUMHU YKa3aHUAMHM, [TOSCHEHUAMH,
o0ycrioBiIeHHBIMUH TpeboBaHMAMH creunduku oOpa3oBaTenbHOro yudpexiaeHus. B Hei
OMpeeNAIOTCS OCHOBHBIE 3HAHHUS, YMEHMS M HAaBbIKHM, KOTOPBIMH JOJDKEH OBIIAJETh
CTYAEHT TMOcCje M3yYyeHHUs T[peaMeTa B COOTBETCTBHM C ['OCyaapcTBEeHHBIMU
TpeGoBaHUsAIMH, a Talkke POPMbI KOHTPOJISi B COOTBETCTBHU € yU4E€OHBIM IUIAHOM;

TemaTruueckuii MjiaH pacKpbiBaeT MOCIEAOBaTEIbHOCTh U3YUYEHUS TEM U pa3/iesioB
[IPOrpaMMBbl, C yKa3aHUEM MPAKTHUYECKUX YaCOB.

Copepxamuiics nepeyeHb U KOJIMYECTBO NMPAKTHYECKUX 3aHATHH JOCTaTOYEH JUIs
(opMuUpoBaHKS YPOBHS MOJrOTOBKH, onpesesneHHoro ['ocy1apcTBeHHBIMU TPeOOBaHHUSIMH,
a Tak)Ke JIONOJIHUTENIbHBIMA TpeOOBaHUSMH, YCTAaHOBJIEHHBIMH 0OO0Opa30BaTeIbHbIM
yupex/IeHHeM U ornpezensercs crneuuGukoid npodecCHoHanbHOM MOArOTOBKH.

Conepxanue yueOHOI mporpamMmbl BKIIIOYAET MEpPEeUYeHb TEM U pa3/ielioB, KOTOphIE
NOJDKHBI M3YyYMTh CIYLIATENH, @ TaK)Ke OCHOBHbIE TpeOOBaHUs K YPOBHIO MOATOTOBKH
ciywatened M o0beMy 3HAHHMM, KOTOPbIMM OHH JIOJDKHBI 00JajaTh MO KaXAOW U3
NEPEUYUCICHHBIX TEM.

[TpakTuyeckue 3ajaHusi JalOT HABBIKM pabOThl HA BHIYMCIU TEIBHOW TEXHHUKe,
FOTOBSIT CTYZI€HTOB K MPAKTUYECKOH AESITENIbHOCTH B YCIOBUSIX LIMPOKOTO UCIOJIB30BAHMS
UH(OPMALIMOHHBIX TEXHOJIOTHH.

CamocrosiTenbHble 3a/laHUsl Pa3BUBAIOT 3HAHUS, YMEHHUS U HABBIKHU, MOJyYeHHbIE B
pe3yJibTaTre U3ydeHHus MpeaMeTa.

[lporpamma comepuT Bce HEOOXOIUMBbIE TEeMbl, OTBEYalOIIKUe TPeOOBaHUIM
KauyeCTBEHHOM MOJArOTOBKH YYalluXcsl 110 ClIeLHalIbHOCTSAM.

PexomennoBan nepeqeﬁb JUTEpaTyphl MOJANOTOBKH.
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Peunensus Ha pabo4yio nporpammy no aucuuninte «EcrecrBoznanune»

Pabouas mporpamma yuebuoi aucummmnbst «EcTecTBo3nanme», pazpaboraHHas
npenoaasatenieM PoxnaectBuHod IHOnued AnekceeBHOH, MOTHOCTbIO COOTBETCTBYET
pPEKOMEHARUMAM TI0 peanM3alidM cpeasero (monHore) obulero ofpasoBanus B
00pa3oBaTeNbHbIX  YUYPEHKACHUNX HAYANBHOTO MNPOPECCHOHATBHOTO U  CPEIHErO
npodeccuoHanbHOro 00pazoBanus, nuckMy JlenapramenTa rocy1apCTBEHHOM MONUTUHKH U
HOPMAaTUBHO-IIPAaBOBOIO peryjiupoBaHus B cepe obpazoBanus Munobprayku Poccun ot
29.05.2007 r. Ne03-1180 B penakuun npukazoB Munobpaayxu Poccuu or 20.08.2008 r. U
ot 30.08.2010 r. Ne 889.

B nannoit paboueii nporpaMme YETKO NPOCIESIKUBAETCS OCHOBHAS TEHICHIIMSA
B pa3BUTHH OOpa3oBaHHs TI0 ecTecTBO3HaHHIO. Pabodas mporpamMma y4eOHOM
mucumiuiiHbl «EcTecTBO3HaHUE» IS 3KOHOMH4YecKoro npoduis B yupexzaeHusx CIIO
NpeACTaBlieHa NUAAKTHYECKUMH €AMHMLIAMH, NPH HM3YyYEHUH KOTOPBIX MpernojaBarellb
aKUEHTHPYST BHHUMAaHWE HA JKH3HEHHO BaXKHBIX OOBEKTaX NPUPOABI W OpPraHU3MA
YejoBeka. Marepuan NOCTPOEH B TMOHSNTHOM JIOTMKE M CONEPXHMT BCE HEOOXOAUMBIE
JUIaKTUYEeCKHEe eJMHMIIBl. 3aMeTHOe MECTO B NporpaMMe 3aHHMMAalOT MHTErpUpYyIOLIHe,
MEXIPEeAMETHbIE MJEH W TEeMBL. OJTO, B IIEPBYIO OYepelb, COAEpKaHHe, OCBellarolee
€CTeCTBEHHOHAyYHYI0 KapTHHY MHpa, aTOMHO-MOJIEKYJIIDHOE CTpPOEHHE BeIlecTBa,
MpeBpalleH|e SHEPTHH, YeloBeka KaKk OMONIOrMYecKuil OpraHu3M M C TOYKH 3PEHHs ero
XHMHYECKOT0 COCTaBa, a TAKXKe BOIPOCHI 3KOJIOT UK.

. B TemartuyeckoM NIaHHPOBaHHM NpPELYCMOTPEH pe3epB y4eOHOTO BpEMEHH,
NPeJOCTABISIONHMH BO3MOXHOCTh MpENoAaBaTeNio BKIIOYHTH B COAEpXKaHHE O0ydeHus
JIOTIOJTHUTENBHBIH NPOEeCCHOHANBHO 3HAYMMBIH MaTepHall.

Jlns kaxaod TeMbl pa3paboTaHbl /IEMOHCTPAUMH M JabopaTopHble paboThL.
VieneHo MeCTO M KOHTpPOJIIO 3HaHMH B BUJE pa3IMYHBIX BUIOB CaMOCTOSITENIbHBIX H
3a4€THBIX paboT.

Hannas pabouas mporpamMma MOXeT OBITh C YCHEXOM MCIOJIb30BaHa APYyrHMH

Mperno/iaBaTelisiMi, peaiM3yIOlMMUA 00pa30BaTe/ibHYI0 MPOrpaMMy CpeaHero (I0JIHOTo)
oburero 00pa3oBaHus B COOTBETCTBYIOIIMUX Y4eOHBIX 3aBE/IEHUAX, KaK Ha PErHOHAJIBHOM,
TakK U Ha (eZepajbHOM YPOBHE.
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