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AHHOTAIIUS K PABOUYEM IPOTPAMME YUEBHOM
JAUCHUIIJIMHBI YIIB.03 ECTECTBO3HAHUE

Pabouass mnporpamMma pa3paboTaHa Ha OCHOBE MPUMEPHOM MPOrpaMMBbI
oOmeoOpazoBarenpHOl  yueOHOM — gucuuruimHel  «EcTecTBO3Hanue»  mis
po¢heCcCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHM3aIlHi, PEKOMEHIOBaHHOU
@denepa’dbHBIM  TOCYAAPCTBEHHBIM aBTOHOMHBIM  yupexjaeHueMm «DenepanbHbii
UHCTUTYT pa3BuTusg oOpazoBanus» (OPI'AY «DHUPO») B kadecTBe NpUMEPHOU
OporpaMMmbl ISl peaiu3allid  OCHOBHOM MpodecCHOHANBHOM 00pa3oBaTeIbHOM
nporpammbl CITO Ha 6aze ocCHOBHOIO 0011ero 00pa3oBaHus C MOJTYUYEHUEM CPETHETO
obmero obpazoBanus, ¢ yueroM TpedoBannii ®I'OC cpennero obiiero oopa3soBaHusl,
®I'OC cpennero npopeccuoHaAIbHOr0 00pa3oBaHus U NPOPHUIIA NPOPECCUOHATBHOTO
oOpa3oBaHUsI.

dopmupyembie kommerenmn: OK 1-9.

Pa3paboTunk: Cmonbckas SIHuHa YecnaBHa, MpenoiaBaTelib.

1. O6sacTh NpUMeHEHHs POTPAMMBI

Pabouast mporpamma o61mieo6pazoBaTenbHO yueOHOM mucturuinabel YIIB.03:
EcTtecTBO3HAaHME ABISETCS YACTHIO IPOTPAMMBI MIOJTOTOBKH CIEIIUATMCTOB CPEIHETO
3geHa (IMIICC3) rymanutapHOro npoGMIs M MNPeAHA3HAYCHA JUIS HM3YUYCHHS
ectectBo3Hanust B AIIOY YAO «UMK» B mpenenax ocBoenusi I[IIICC3 na 6aze
OCHOBHOT'O 0011ero oOpa3oBaHUs MPU MOATOTOBKE KBATU(PHUIIMPOBAHHBIX pPabOYMX,
CITy>KaIlluX U CIEIHATMCTOB CPEHETO 3BEHA.

2. Mecto aucummiannbsl B crpyktrype IIIICC3: o6meobpa3oBaTenbHBIN

UK.

3. Hean u 3agayM JUCHMILUIMHBI — TPeOOBAHMUS K Pe3yJIbTATAM OCBOCHHUA
AUCUMITHHBI

Hean:

—  OpUOOpEeTeHHE CTYAEHTaMU TEOPETUUYECKUX 3HAHUUW W TPAKTUYECKUX

YMEHUH 10 €CTECTBO3HAHUIO.

3agaum:
—  NPOAOJIKUTH (POPMUPOBAHHUE KOMIIETEHTHOCTH OYAYIIUX CHECIUATUCTOB B
COBpPEMEHHOU UH(POPMAIUU 110 ECTECTBO3HAHUIO;
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—  pa3BHUBaTh YMEHHUE MPUMEHSAITh TEOPETHUECKUE 3HAHUS HA MPAKTUKE,
—  Hay4YMTb HCHOJb30BaTh 3HAHMS IO E€CTECTBO3HAHUIO I MpOIaraHibl
310pOBOr0 00pasa KU3HU U CIIOCOOCTBOBATH OXPaHe MPUPOIbI.

OcBoenne  comepkaHuss ~ yd9eOHON  muCHUILIMHBI  «EcTecTBO3HAHUE»
obecrieunBaeT JOCTHIKEHUE CIICIYIOMNX Pe3yJbTaTOB:

JINYHOCTHBIX:

—  YCTOWYMBBI WHTEpEC K HWCTOPUM © JOCTIDKCHHSIM B  00JacTu
€CTEeCTBEHHBIX HayK, YyBCTBO TOPAOCTH 3a POCCUICKHE €CTECTBECHHBIC HAYKH;

—  TOTOBHOCTH K IPOJIOJDKCHHIO 00pa30BaHMsI, TOBBIIICHUIO KBaTU(UKAITTH
B M30paHHOM TpPOodecCHOHATBLHON IeATeIbHOCTH C HCIOJIB30BAaHHEM 3HAHUU B
00JIaCTH €CTECTBEHHBIX HAYK;

—  OOBCKTHMBHOE OCO3HAHME 3HAYMMOCTH KOMIICTEHIIMHA B  00JacTH
€CTECTBEHHBIX HAyK JUIA 4YelloBeKa M OOIecTBa, YMEHHE HCIIOIh30BaTh
TEXHOJIOTHYSCKUE JIOCTHIKEHHS B 00JacTH (PU3MKWA, XHUMHUH, OWOJOTHH JUIS
MOBBIMICHUSI ~ COOCTBEHHOTO  MHTE/UICKTYaJIbHOTO  Pa3BUTHS B BBIOPAaHHOU
po¢eCCHOHATILHON JIeATCIbHOCTH;

— yYMEHHE  TMpOaHAJW3UPOBATh  TEXHOTCHHBIC  TOCICACTBUS  JUIS
OKpY>Karolen cpejibl, ObITOBOM M MTPOU3BOICTBEHHOM JEATEILHOCTH YEIOBEKA;

—  TOTOBHOCTb CaMOCTOSITCJIbHO J0OBIBaTh HOBBIC JJIs ce0sS €CTECTBECHHO-
HAyYHbIE 3HAHWUSA C HWCIOJIB30BAHMEM JUISI OTOTO JIOCTYMHBIX HCTOYHUKOB
uH(bOopMaIny;

—  YMCHHE YMpaBIATH CBOCH MO3HABATEILHOMW JCITCIBHOCTHIO, TPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO MHTEIICKTYaTbHOTO Pa3BUTHS,

—  YMEHHE BBICTpanuBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHHS B KOMaH/E 110
pelIeHro oO0IIKX 3a/1a4 B 001aCTH €CTECTBO3HAHMS;

MeTanpeaIMeTHbIX:

—  OBJIaJIcHWC YMCHHMSMHU M HAaBBIKAMH Pa3jUYHBIX BHUJIOB ITO3HABATEIHLHOMN
NESATeTbHOCTH JIJIS1 U3YUCHHS Pa3HbIX CTOPOH OKPY’KAIOIIEro €CTECTBEHHOTO MHUPA;

—  TPUMCHCHUE OCHOBHBIX METOJOB IIO3HAHMS (HAOIIOJACHUS, HAYYHOTO
AKCIIEPUMEHTA) ISl U3YYCHHS PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, ¢ KOTOPBIMU BO3HUKAET HEOOXOJIUMOCTh CTAJKUBATHCS B MPO(HECCHOHAIBHOM
chepe;

—  YMEHHE OIpEIeaTh LI W 3aJaud JeATeIbHOCTH, BBIOUpATh CpeCTBa
JUTSI KX JOCTHIKEHUS Ha TIPAKTHKE;
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— YMEHHME HCHOJb30BATh pA3IMYHbIE HCTOYHUKU i1  MOJYYEHHS
€CTECTBEHHOHAYYHOW MH(OPMALIMU U OLIEHUBATh €€ JOCTOBEPHOCTD ISl IOCTHIKEHUS
OCTaB-

—  JICHHBIX IIEJICH U 3a]ad;

npeIMeTHbIX:

—  HAy4YHOM KapTUHE MHUpa, NPUPOJAE KaK EIWHOW LEIOCTHOU CHUCTEME,
B3aMMOCBSI3M 4YEJIOBEKA, HPUPOJAbI M OOILIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X
MacmTabax Bcenennoii;

—  BIJIaJICHHE 3HAHUSAMHU O HambOoJee BaKHBIX OTKPBITUSX U JIOCTHXKEHUSX B
00JJaCTH €CTECTBO3HAHUS, MOBIMIBIIMX HA ABOJIIOLUIO MPEACTABICHUNA O MPUPOJE,
Ha pa3BUTHE TEXHUKU U TEXHOJIOTUIL;

—  c(hOpMHPOBAHHOCTh YMEHHUSI MPUMEHATHh €CTECTBEHHO-HAYyYHbIE 3HAHUS
Ui OOBACHEHUS OKPYXAIOUIMX SIBIICHUM, COXpaHEHHUS 3[0pOBbS, OOECHeUeHUs
0€30MacHOCTH  KU3HEACSTENIbHOCTH, OEpeKHOT0  OTHOILIEHUS K  MpHUpOJE,
PalMOHAIIBHOIO MPUPOJOIIOJIB30BAHUSA, a TAKXKE BBIIOJHEHUS POJM T'PAMOTHOTO
noTpeouTeNs;

—  c(hOpPMHPOBAHHOCTh MPEACTABICHUA O HAy4YHOM METOJAE [O3HAHUS
OPUPOABI U CPEACTBAX M3YYEHHUS Meramupa, MaKpoMHpa U MHUKPOMMpPA; BIIAJICHHUE
nprUeMaMu €CTECTBEHHO-HAYUYHbIX HaOIIOJEHUM, OMBITOB, MUCCIECIOBAHUNA U OLEHKU
JIOCTOBEPHOCTH IOJIYUYEHHBIX PE3YJIbTATOB;

—  BJAJICHHE MOHATUUHBIM amnmnapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIINM
IIO3HAaBAaTh MHUP, YYaCTBOBaTh B JUCKYCCHUSX IO €CTECTBEHHO-HAyYHBIM BOIIpOCaM,
UCIIOJIb30BaTh PA3JIMYHbIE UCTOYHUKU MH(GOPMAIMK ISl MOATOTOBKH COOCTBEHHBIX
paboT, KPUTHUECKH OTHOCUThCA K coobmeHusM CMMU, coxepkamym HayyHYIO
uH(pOpMaIHIO;

—  cOpMHpPOBAHHOCTh YMEHHUH TIOHHMAaTh 3HAYMMOCTh €CTECTBEHHO-
HAyYHOT'O 3HAHMS JJIA KaXKJO0ro 4elOBEeKa HE3aBUCUMO OT €ro mnpodeccuoHalIbHOU
JESITEeNbHOCTH, pa3nuyarh (aKThl M OICHKH, CpPaBHUBATh OICHOYHBIE BBIBOJIBI,
BUJIETh WX CBA3b C KPUTEPUSIMU OILEHOK M CBSI3b KPUTEPHUEB C ONPEICICHHON

CHUCTEMOM IIEHHOCTEMN.

B pesynbraTe 0ocBO€HUS JUCHUILIMHBI 00YUYaIOIIUICS JOJIKEH YMETh:

—  TPUBOJUTH MPUMEPHl  IKCICPUMEHTOB W  (WiM)  HaOJIIOJICHUH,
000CHOBBIBAIOIIUX:

—  3aBUCHUMOCTh CKOPOCTH XUMHYECKOHW pEaKkIuMh OT TEeMIIepaTypbl U
KaTaJau3aTOPOB, KJIETOYHOE CTPOEHHE KUBBIX Opranu3moB, poJib JJHK kak HocuTens
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HACJIeZICTBEHHON MH(OPMAIINK, SBOIIOIHUIO KUBOM PUPOIbI, MPEBPAICHUS SHEPTUN
U BEPOSITHOCTHBIN XapakTep IMPOLECCOB B )KMBOM M HEXXHUBOW IPUPOJIE, B3aUMOCBSI3b
KOMITOHEHTOB 3KOCHCTEMBI, BIUSHUE AEATEIBHOCTH YEJIOBEKA HA S3KOCUCTEMBI;

—  OOBSICHATH MPUKIAAHOE 3HAUYEHUE BaXHEHIIMX JOCTHXKEHUH B o0xacTu
€CTECTBEHHBIX HAyK J/JIA: pPa3BUTUS SHEPreTHKH, TPAHCIOPTa U CPEACTB CBS3H,
IOJyYEHUs] CHHTETUYECKHMX MaTepualoB C 3aJaHHBIMM CBOMCTBaMM, CO3/aHUs
OMOTEXHOJIOTHM, Je4eHUs] MH(QEKIMOHHBIX 3a00JIEBaHMI, OXpaHbl OKpPY’KaoIIEH
Cpensl;

—  BBLIBUTaTh TMIIOTE3bl U MpeJJiaraTh IMMyTH UX MPOBEPKH, AENATh BHIBOJbI
Ha OCHOBE OJKCIIEPUMEHTAJBHBIX JaHHBIX, MNPEACTABICHHBIX B BHUAE TIpaduka,
TaOJIULIBI WM TUATPAMMBbI;

— paboTaTh C €CTECTBEHHO-Hay4HOW wuH(MOpManuet, coiaepx amencs B
coobmenusix CMU, unrepHer-pecypcax, Hay4yHO-IIOMYJISIPHOM JIUTEpaType: BIaAETh
METOJIaMH TIOMCKA, BBIJEISATh CMBICIOBYI0 OCHOBY M OLIEHHBAaTh JIOCTOBEPHOCTH
UHpOpMAIUK;- aHAJIM3UPOBaTh W IPOTHO3MPOBATh HKOJIOTMYECKUE IOCIEICTBUS
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

B pesynbraTe 0CBOEHUS JUCHUILIMHBI 00yUYaONIUNCS 10JIKEeH 3HATD:

- CMBICJT TIOHSTHUW: €CTECTBEHHOHAYYHBIM METOJ TMO3HAHUSA, SBOJIOLMS
Bcenennoii, O0oablION B3pBIB, MNEPUOJUUYSCKHUNA 3aKOH, XHUMHYECKas CBS3b,
XUMUYECKasi peakius, MaKpOMOJIEKyya, OeJloK, KaraiauzaTop, (EepMEHT, KIIETKa,
muddepeHranms KJIETOK, JIHK, BUPYC, onosornyeckas SBOJIIOIHS,
OuopaszHooOpasue, OpraHu3M, TMOMYJSAIUI, 3KOocucTeMa, Ouocdepa, >HTpomuUs,
CaMOOpTraHHU3AIMS;

- BKJIQJI BEJIMKUX YYEHBIX B (DOPMHUPOBAHHWE COBPEMEHHOW €CTECTBEHHO-

Hay4YHOW KapTUHBI MUPA.

4 Kosin4ecTBO 4aCOB HA OCBOEHHE MPOrPaMMBbl Y4eOHOH JUCIUNIMHBI:

MAKCUMANbHOU YUeOHOU Hacpy3Ku obyyaroujecocs 234 yaca B TOM YHUCIIE:
00s13aTENBHON ayAUTOPHON YIeOHOW HATPY3KH CTyeHTa — 156 yacos;
CaMOCTOSITeTTLHON paboThI CTyicHTa — /8 4acoB.

4.1. O0bemM yuyeOHOM TUCHMIIMHBI U BUAbI Y4eOHOH padoThl

Bupn yueOHoii pa6oThI O0bem yacoB
MaxkcumajibHasi ydeOHasi HAarpy3Ka (Bcero) 234
Oo6s3aTenbHas ayIMTOPHAas yuyeOHasi Harpy3Ka (Bcero) 156

B TOM YHCIJIC:

J1a00paTOPHBIC 3aHATHUS
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NPAKTUYECKHE 3aHIATHUS
KOHTPOJBHBIE pabOTHI
JICKIIMOHHBIE 3aHATHS
CEeMHMHapCKHE 3aHATHUS
CamocrosTeabHas padoTa o0y4yalomerocs (Bcero) 78
B TOM YHUCJIC:
WHIMBUIYyaJIbHAS CAMOCTOSITENIbHAS paboTa B BUJIE PEIICHUH 3a1a4d 16
BEITIOJTHEHUE PACYETHO-TpaUIeCKOi paboTHI 6
BBITIOJIHEHHE CXEM U TaOJIHIL 14
SIIEKTPOHHOE KOHCIIEKTHPOBAaHHE C KOMMEHTapHAMH 6
WHIMBHyalIbHas CAMOCTOsITeNIbHAsI paboTa B BU/IE TTOITOTOBKH MIPE3EHTAIINN 10
WHIUBHIyallbHas CAMOCTOsITeNIbHAsI paboTa B BU/IE TOITOTOBKH MIPE3EHTAIINN 4
HMHAWBUyalTbHAs CAMOCTOSTEIbHAS PaboTa B BU/IE BBITIOJIHEHUS TBOPYCCKOTO 3aaHUs 12
COCTaBJICHUE OTIOPHOT'O KOHCIIEKTa 10

Urorosas arrectanus B popme :nudpepeHinpoBaHHOI0 3a4eTa

5. TemaTuyecKuil IVIAH Y4eOHON TUCUMIIUHBI:
Paznen 1.buonorus ¢ aneMeHTaMu 3K0JI0THU
Tema 1.1 OcHOBHBIE TPU3HAKHU KUBOTO.
Tema 1.2 Opranusm u cpepa.
Tema 1.3. KneTka - equHuLA )KU3HEAEATEIBHOCTH.
Tema 1.4. HaciencTBeHHOCTB
Tema 1.5. U3MeHunBOCTH
Paznen 2. Oprannsm 4enoBeka U OCHOBHBIE HANPABJIEHUS €T0 KU3HENESITENBHOCTH
Tema 2.1. [TuneBaputenbHas cuctemMa
Tema 2.2. TlonoBoe pa3Butre. OHTOTEHE3 U €TO MEPUOIBI.



