Mpunoxenue 4.9
k OIIOII CIIO yriy0iaeHHOH MOArOTOBKH
o crnenuanbHocTH 49.02.01

MUHUCTEPCTBO OEPA30BAHUSA Y MOJIOJIEXKHOW TTOJIMTUKU CBEPJIVIOBCKOM OBJIACTU
I'ocynapcTBeHHOE aBTOHOMHOE NpodeccroHabHOE 00pa3oBaTelibHOe yupexkaeHne CBepUIoBCKOH 001acTi

«CBepay10BCKHi 00JIaCTHOM NMeIArorMYecKuil KOJLJIeI»
(CATIOY CO «COIIK»)

PABOYAS ITIPOTPAMMA YYEBHOU JUCIUILJIMHBI
OY .09 ECTECTBO3HAHHE

49.02.01 ®usnveckas KyJbTypa
Ounas ¢popma o0yueHust

ExatepunOypr
2020



PaccmoTpena Ha 3acemanun  kadeapel Pabouas Iporpamma pa3paboTana

0611eo0pazoBaTeIHHBIX AUCITUILIIH COOTBeTCTBUHU C TpeboBaHmsAIMH DeepaIbHOTO
20 mas 2020r., mpoTtokon Ne 10 TOCY/IapCTBEHHOTO 00pa3oBaTeIFHOTO
CTagJapra II0 CIELHAaJIbHOCTH CpeJHero
3aBeIyroNIIil Kadeapoii: npodeccnoHaTkEHOTO 00pa3z0BaHNA
?2(?(;{ /Tnapemmes J1.E./ YTBep:kaeHa pelreHHeM Hay4HO-
' / MeToauueckoro coBeta ' AIIOY CO «COIIK»

npotokod Ne 11 ot 03 urons 2020 roga

Pabouass mporpamma 001meoOpa3oBaTeIbHON y4eOHOW TUCIUIUIMHBI «EcTecTBO3HAHUE
pazpaborana Ha ocHOBe IlpumepHOW mporpamMmbl 00mEe00Opa3oBaTEIILHON  yueOHOU
mucnuIunHbl «EcTecTBo3HaHME» sl MPO(EeCCHOHAIBHBIX 00pa30BaTeIbHBIX OpPraHU3aIi,
PECKOMCHAOBAHHBIX CDGI[epaJII)HI)IM rocyaapCTBCHHbBIM ABTOHOMHBIM YUPCIKACHHUEM
«DenepanbHBIi  MHCTUTYT — pa3BuTUsi  oOpasoBanHus» (2015), B  COOTBETCTBHH ¢
PexoMeHanusMu 1Mo opraHu3aliy MOJIyYSHHs CPEIHEro o0Iiero oOpa3oBaHUs B Mpeenax
OCBOCHHS 00pa30BaTEIbHBIX MPOrPaMM CpPEIIHETO MPOPECCHOHATLHOIO 00pa3oBaHus Ha Oase
OCHOBHOTO OOIIIEro 0Opa3oBaHUsi C ydeToM TpeOoBaHMiA (eepabHBIX TOCYIapCTBEHHBIX
00pa30oBaTeNbHBIX CTAHAAPTOB W MOJIy4aeMO Mpodeccur WU CIEeUUAIbHOCTH CPEIHETO
npodeccuoHalibHOr0 00pa3zoBanus (MUCbMO JlemapTaMeHTa TrocylIapCTBEHHOW TOJUTHUKH B
chepe nmoarotoBku padouux kaapos u 1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259)
st cnermanbHocT 49.02.01 «Dusndeckas KyabTypay.

Opranuzanusi-pa3padoTunk: I'ocymapcTBenHOE aBTOHOMHOE npo¢eCcCuOHAIBHOE
oOpa3oBatenbHOoe yupexnaeHue CBepanmoBckoil obmact «CBepATOBCKUN  001acTHOM
HeIarorn4eCKuil KOIEeIK)

Pa3padorumnku: ABazosa C.A., npenonasarenb 1Kk.

© I'ATIOY CO «CeputoBcKHii 06J1aCTHON TeAarorndecKuii Komiemk», 2020



COJAEP)KAHUE

. OBIIASI XAPAKTEPUCTUKA PABOYEIl IPOIPAMMBI
YYEBHOM JUCLUAILIUHBI

. CTPYKTYPA | COJEP)KAHUE YUYEBHOI
JTUCHUIINHBI

. YCJOBUS PEAJINZAIIMUYYEBHOM TUCITATLIAHBI

. KOHTPOJIb U OLIEHKA PE3YJLTATOB OCBOEHMUS
YYEBHOM JUCLUAILIUHBI

18

19



1.0BIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT' PAMMBI
YYEBHOW JUCIHATLIAHBI
OV /.10 EcrecTBO3HaAHHE

1.1. Mecro aucUMIVIMHBI B CTPYKType OCHOBHOH npogeccnoHaJIbHOI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYuebnas nucnumianHa —«EcTecTBO3HaHWE»  ABISETCA  00S3aTEIbHOM  YacThIO

00111€00pa30BaTEILHOrO IIMKJIa OCHOBHOM ITPpO(ecCHOHAIbHON 00pa30BaTeIbHOM MPOrpaMMbl

B cootBeTcTBUU ¢ PI'OC COO u yueObHomy 1utany no crernuainbHocTi 49.02.01 dusnueckas

KyJlbTypa.
VYueOHnas aucuumuinHa «EcrecTBo3HaHMe» 00ecTieunBaeT OBIAICHHE:
o cOPMUPOBAHHOCTh ~ TMPEACTABICHUH O  IICIOCTHOH  COBPEMEHHOMU

€CTECTBCHHO-HAyYHOM KapTHMHE MHpa, NPUPOAE KaK €IWHOM LEJOCTHOM CHUCTEME,
B3aMMOCBSI3M Y€JIOBEKa, MPHUPOJBI M OOMIeCTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacmTadax
Bcenennolii;

. BJIa/ICHUE 3HAHUSAMU O HamOOJee BAXKHBIX OTKPBITUAX M JOCTUKECHHUSIX B
00JacTH €CTECTBO3HAHHUSA, TMOBIHUSABIIMX Ha HBOJIOLMIO MPEICTaBICHUNA O NpUpOJE, Ha
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

. c(OpPMUPOBAHHOCTh YMEHHUSI TMPUMEHATH ECTECTBEHHO-HAY4YHbIC 3HAHUS
JUTsL OOBSICHEHHS OKPY)KAIOIINX SIBJICHUN, COXPAaHEHHUS 3/I0pOBbs, oOecreueHus: 6e301MacHOCTH
JKU3HEACSTEIbHOCTH, OepeKHOro OTHOLLUEHUS K MIpUpPOJE, palMOHAIBHOTO
IPUPOONOIB30BAHMUS, & TAKXKE BBITIOIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

. chOpPMUPOBAHHOCTh TMPEJCTAaBICHUM O HAyYHOM METOJE I[O3HAHUS
IPUPOJIBI U CPEACTBAX M3YUYEHUSI MEraMupa, MaKpoMHUpa U MUKPOMUDA; BiIaJleHUE IpUeMaMU
€CTECTBEHHO-HAYYHBIX HAOJIIOJICHUH, OMBITOB, HUCCIECJOBAHUM U OICHKH JOCTOBEPHOCTHU
MIOJIyYEHHBIX PE3Yy/IbTATOB;

. BJIAJICHUE TMOHATUMHBIM alnaparoM €CTECTBEHHBIX HayK, MO3BOJISIOIIAM
MO3HaBaTh MHpP, Y4YaCTBOBaTh B JUCKYCCHAX TII0 €CTECTBEHHO-HAYYHBIM BOIIpOCaM,
UCIOJIb30BaTh PA3IUYHble MCTOYHUKHM HMH(GOpPMAIMU Ul MOJTOTOBKM COOCTBEHHBIX paloT,
KPUTHYECKH OTHOCUTHCS K coolmenusm CMU, conepkamum HayqHyr0 HHGOPMAIIUIO;

. C(OPMHPOBAHHOCTh YMEHUN MOHMMAThb 3HAUYUMOCTh E€CTECTBEHHO-
HAayyHOTO 3HAHMS U1 KaXJO0ro 4YeJoBeKa HE3aBHUCHUMO OT €ro InpodeccruoHalIbHON
NeSITebHOCTH, pa3nuyarh (PAKThl U OLIEHKU, CPAaBHUBATh OLIEHOYHBIE BBIBOJBI, BHJIETh HX
CBSI3b C KPUTEPHUSMHU OLIEHOK U CBA3b KPUTEPHUEB C ONPEIEICHHON CUCTEMON IEHHOCTEN.

Ocoboe 3HaueHue AMCLUUIUIMHA UMEET MpHU (POPMUPOBAHUM M PA3BUTUU CIEAYIOIINUX

YV I:

JInyHoCTHBIE!

1. VY CcTOWYUBBIMN MHTEpPEC K UCTOPUM U JOCTH)KEHUSM B O0JACTH €CTECTBEHHBIX
HayK, 4YyBCTBO FOPAOCTH 33 POCCUNCKUE €CTECTBEHHBIC HAYKH;

2. 'oToBHOCTH K MpOJOMIKEHHIO OOpa30BaHMsI, MOBBILICHUIO KBaTU(UKALKUUA B

H36paHHOﬁ HpO(bCCCHOHaHBHOﬁ JIESTEIbHOCTH C MHCIIOJNB30BAaHUEM 3HAHUU B oOnactu
C€CTCCTBCHHEBIX HAYK;

3. Oco3HaroT cMbICh B JIeMoHCcTpanmoHHoM sk3ameHe World Skills u monumarot
JUYHYIO OTBETCTBEHHOCTH 3a OYYIIHUIA pe3yabTar.

Ilo3naBaTenbHbBIE:

1. YMeHrne NpoaHaIM3UpPOBATh TEXHOTCHHBIC TOCIEICTBHS IS OKpYXKAroleh
cpezbl, OBITOBOM M MMPOM3BOICTBEHHOH I€ATEIIbHOCTH YEIOBEKA,;

2. I'OTOBHOCTE CaMOCTOSTENHEHO IOOBIBATH HOBBIE IS Ce0Sd €CTECTBEHHO-

HAYYHBIC 3HAHUS C UCIIOJIB30BAHUECM JISL 3TOT0 JOCTYITHBIX HCTOYHUKOB I/IH(I)OpMaI_II/II/I;



3. YMeHue yhnpaBisTh CBOEH TO3HABATEIbHOW JEATEIBHOCTHIO, MPOBOIUTH
CaMOILICHKY YPOBH: CO6CTB€HHOF0 HUHTCJUICKTYAJIbHOT'O PAa3BUTHUA;

4. OBJ'Ia,I[eHI/Ie YMCHUSAMU MW HaBbIKaMW pPa3JIMYHBIX BHI0B IMO03HaBaTeILHOM
ACATCIIBHOCTH JJId U3YUCHUA PA3HBIX CTOPOH OKPYXKAOMIECTO CCTCCTBCHHOI'O MUPA,
5. HpI/IMeHeHI/Ie OCHOBHBIX MCETOJO0B IIO3HAHUS (Ha6J’IIOI[CHI/I$I, Hay4YHOT'O

HKCIEPUMEHTA) Il M3yUYCHUs PA3IHMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI MUpA, C
KOTOPBIMH BO3HUKAET HEOOXOAUMOCTb CTAJIKUBAThCS B PO ECCHOHATIBHOM cdepe;

PeryasiTuBHblIe:

1. OOBEKTUBHOE OCO3HAHHE 3HAUUMOCTH KOMIIETCHIIUN B 00JIaCTH €CTECTBEHHBIX
HayK JUIg 4YeJOBeKa M OOIIecTBA, YMEHHE HCIIOIb30BaTh TEXHOJIOTUYECKHE TOCTHXKEHUS B
o0nacTH (QU3MKU, XUMHH, OMOJIOTUM JUIsl MOBBIMIEHUS COOCTBEHHOI'O HHTEIUIEKTYaJbHOI'O
pa3BUTHS B BEIOPaHHOM PO ECCHOHATBLHOMN 1eATENbHOCTH;

2. VYMeHue HMCIob30BaTh Pa3IMuHble UCTOUHHUKH JJIs MOJIyYEHHs] €CTECTBEHHO-
Hay4YHOH HMH(}OpManmuu MW OLEHUBATh €€ JOCTOBEPHOCTH JUIS JOCTM)KEHHUS IMOCTABIICHHBIX
IeseH U 3ajad;

3. YMeHue ornpeensaTs el U 3a7aui I TebHOCTH, BBIOMPATh CPEICTBA IS UX
JOCTHKEHUS Ha TIPAKTHUKE;

KomMyHuUKaTHBHbBIE:

1. YMeHue BbICTpauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOLICHHMS B KOMaHj€ I10
pelIeHuno o0muX 3a71a4d B 00J1aCTH €CTECTBO3HAHUS.

1.2. Heap u njiaHupyeMblie pe3yJibTaTbl 0CBOCHHUS IMCHMIIJIMHbI:

Copepxanne nporpammbl «EcTecTBO3HaHME)  HAaNpaBIE€HO Ha  JOCTHXKEHHUE
CIEAYIOLIUX LeJIei:

. OCBOCHME 3HAHMH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpA M
METO/IaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoyiee BXXHBIMU UAECSIMU U JTOCTUKEHUSIMHU
C€CTCCTBO3HAHM, OKA3aBIIUMU ONIPCACTIAIONICC BJIMAHUC HA PA3BUTUC TCXHUKH U TGXHOJIOFI/II\/JI;

° OBJIAACHUC YMCHUAMU NPHUMCHATH IIOJYUCHHBIC 3HaHUA JIA 00BSICHEHHS
SBIICHUH OKPYXA[OIEro MHpPa, BOCHPUATHS HWH(GOpPMAIMKA ECTECTBEHHO-HAYYHOTO W
npoeCCHOHATBHO 3HAYMMOTO COJEp)KaHUS; Pa3BUTHE WHTEIUIEKTYyalbHBIX, TBOPYECKUX
CHOCOOHOCTEHN U KPUTHYCCKOT'O MBIIIJICHUA B XOAC IMPOBCACHUA HpOCTCfIHIHX HCCHC}IOB&HHﬁ,
aHayu3a sIBJIEHU, BOCIIPUATHS U MHTEPIIPETALMH €CTECTBEHHO-HAYYHOI MH(OopMaIuuy;

. BOCIIUTaHHE YOEXK/IEHHOCTH B BO3MOYKHOCTH IO3HAHUS 3aKOHHOM MPUPOABI U
HCIIOJIb30BaHUA JIOCTI/I)KGHI/Iﬁ C€CTCCTBCHHBIX HAYK IJIS pa3BUTUA HUBUIIN3allU U ITOBBIIIICHWA
KaueCcTBa JKU3HY;

° NPUMEHEHHE  eCTeCTBEHHO-HAYYHBIX 3HaHMH B  MpodecCHOHAIBLHOU
JACATCIIBHOCTH 1 HOBCC}IHGBHOP'I KHU3HU OJI0 obecneueHnst 0€30MacHOCTH KHU3HEACATCIIbHOCTH,
IPAMOTHOI'O HCIIOJIb30BaHUs COBPEMEHHBIX TEXHOJIOTMH; OXpaHbl 3J0POBbS, OKPYXKaroleH
CpEIBl.

B pamkax mporpammbl yueOHOM JUCHUIUIMHBI 00YYarOIMMKICS OCBAaUBAIOTCS YMEHUS
W 3HaHUA:

YV YmMmeHnus 3Hanus

JInuHOCTHBIE o YCTOMYMBBI MHTEPEC K HUCTOPUU | ® TOTOBHOCTb

Ilo3HaBaTenbHbIE u JOCTUKEHUSIM B 00acTh | caMOCTOSITENBHO J100bIBATh

PerynsruBHbie €CTECTBEHHBIX HAyK, YYBCTBO TOPJIOCTH | HOBBIE JUIS cebs

KoMMyHHMKaTHBHBIE | 3a pOCCHICKHE €CTECTBEHHBIC HAYKH; €CTECTBEHHO-HAYYHbIE
o TOTOBHOCTh K  MPOJOJIKEHHIO | 3HAHUS C HCIOJIb30BAHUEM
oOpa3oBaHus, MOBBIIIEHUIO | JII  DTOTO  JOCTYIHBIX
KBaJIM(pUKALIIH B U30paHHoii | ICTOYHUKOB HH(POPMALIUH;
npoeCCUOHATLHON ~ JIESITEIbHOCTH C | ® 00BEKTUBHOE
UCIIOJIb30BaHWEM 3HaHMM B 00JIaCTH | OCO3HAHUE 3HaYUMOCTHU
€CTECTBEHHBIX HayK; KOMIIETEHIIMH B 00jacTu




o yMEHHE MIPOaHAIU3UPOBATH
TEXHOTCHHbIE MOCJIE/ICTBHS JUTSt
OKpPY)KalIIeH  cpeapl, OBITOBOM W
MIPOU3BOJICTBEHHOMN JeATETbHOCTH
YeJI0BeKa;

o yMEHHE yIpaBJIsATh cBOei
MMO3HaBaTECILHOU JIeATEILHOCTEIO,
MIPOBOUTH CaMOOIIEHKY YpOBHS
COOCTBEHHOTO MHTEJIEKTYaJIbHOT'O
pa3BUTHUS;

° BJIQJICHUE HaBbIKAMH
MO03HABATENILHOI, yueOHO-

HCCIIEN0BATEIBCKON U IIPOEKTHON

NEATEIbHOCTH, & TaKKe HaBbIKAMH
paspeimieHuss TpoOJieM; TOTOBHOCTh U
CMOCOOHOCTh K CaMOCTOSTEIILHOMY

MIOWCKY METOJIOB PEIICHUS PAKTHISCKUX
3aJ1a4, IPUMEHECHUIO Pa3IMYHbIX METOIOB
[MO3HAHUS;

. MIPUMECHEHHE OCHOBHBIX METOJIOB
no3HaHus  (HAOMIOJEHUS,  HAy4YHOTO
IKCIIEPUMEHTA) JUISt W3YYICHHUS
pa3IMYHbIX CTOPOH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPA, C KOTOPBIMHU
BO3HHKAET HEOOXOIMMOCTD CTAJIKHBATHCS
B IpodeccuoHanbHOM chepe;

° c(hOpMHUPOBAHHOCTh CUCTEMBI
KOMILJIEKCHBIX COLIMAJTIBHO
OpPUEHTUPOBAHHBIX reorpaUuecKux

3HaHUH O 3aKOHOMEPHOCTSX pPa3BUTHUS

NPUPOABI, PA3MELICHUsS HACEIEHUS U
XO35ICTBA, JUHAMUKE "
TEPPUTOPHUATIBHBIX 0COOEHHOCTSIX
MPOLECCOB, MPOTEKAIOIINAX B
reorpauyeckoM MpOCTPAHCTBE;

° YMEHHUE SCHO, TOYHO, TI'PaMOTHO

U3JlaraTb CBOM MBICIM B YCTHOHM H
MUCbMEHHOW peuYd, IIOHMMAaThb CMBICI
IIOCTAaBJIEHHOW  3a/Jaud, BBICTPauBaTh
apryMeHTaluo, MIPUBOIUTh apPTyMEHTHI U
KOHTPApryMEHTBHI;

° YMEHHE ONpeleNsiTh LEeIu WU
3aa4n JEATEIBHOCTH, BBIOUPATh
cpeacTBa AN MX JOCTHOKEHHS Ha
IIPAKTHKE;

° yMEHHE UCTOIb30BaTh pa3iINyuHbIe
VCTOYHUKU JUISI TIOJTyYEHHUS! €CTECTBEHHO-
HayyHOW HH(}OpPMAalMKM U OLEHUBATH €€

JIOCTOBEPHOCTh JUIST JOCTHOKCHHS
IMOCTaBJICHHEIX IICJICH 1 3a/1ad;
° yYMEHHE yCTaHaBJIMBAaTh

MMPUIUHHO-CIICACTBCHHBLIC CBsA3HU, CTPOUTDH

€CTECTBCHHBIX HAyK JUJIs
yejoBeKka MW OOIIecTBa,
YMCHHE HCIIOJIB30BaTh
TEXHOJIOTHYECKHE
JOCTIDKEHHST B 00JIacTH
($U3UKHA, XUMHUH, OMOJIOTUH
TS [TOBBIILICHHS
COOCTBEHHOT'O
HMHTEJIEKTYaTbHOTO
pa3BUTHS B  BBIOpaHHOM
npodecCHOHATBLHOM
JIeSITCIIbHOCTH;

. c(hopMHUPOBAHHO
CTb  NIPEACTABICHHU O
LIEJIOCTHOM ~ COBPEMEHHOM
€CTECTBEHHO- Hay4HOU
KapTUHE MHUpa, MPUPOJIES
KaKk €IUHOM  IEJIOCTHOM
CHCTEME, B3aUMOCBSI3U
YeNIOBeKa, MPUPOIBI U
00I111eCTBA,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX Maciradax
Bcenennolii;

° BIIQJICHUE
MOHATUHWHBIM  ammapaToM
€CTECTBEHHBIX HayK,
MO3BOJISIIONIMM  ITI03HABATh
MUD, Y4aCTBOBATh B
JUCKYCCHSIX o
€CTeCTBCHHO-HAYIHBIM
BOIIpOCaM, HCMOJIb30BaTh
pa3IuYHbIC HCTOYHUKU
uH(popMaun TUTS
IMOJITOTOBKH COOCTBEHHBIX
pabor, KPUTHUYECKH
OTHOCHUTBLCH K COOOIICHUSIM
CMU, COJIEpIKaIINM
Hay4YHYI0 HHQOPMAIHIO;

. OBJIAJICHUE
YMEHHSIMH M HaBBIKaMHU
pa3IMYHBIX BHJIOB
MMO3HABaTEIbHOMN
JIEITENHHOCTH ISt
W3YYEHUS Pa3HBIX CTOPOH
OKPY>KaIoIIero
€CTECTBEHHOTO MHPA;

° OCO3HAHHOE
BIIaJICHUC JIOTUYECKUMU
JNEHCTBUSMU  OTIPEICIICHUS
IIOHSTHH, 00001IeHH S,
YCTAHOBJICHUSI ~ AHAJIOTUH,




paccykJeHue, YMO3aKIJIIOUEHHE
(MHIYKTUBHOE, JEAYKTUBHOE U IO
aHaJIOTUN) u JienaTh
apryMEeHTUPOBAHHbBIE BHIBOIBL;

° BJIAJICHUE YMEHUSIMHU MPOBEACHUS
HaOII0IeHU 3a OTJEIbHBIMU

06'b€KTaMI/I, nponeccamm MU SABJICHUSIMU,
ux U3MCHCHUAMU B pE3YIbTATE

MIPUPOTHBIX 51 AHTPOTIOTEHHBIX
BO3JICHCTBUH;
° c(hOpMHUPOBAHHOCTH

HpeI[CTaBJ'IeHI/Iﬁ 0O HAy4YHOM MCTOAC
IIO3HAaHUA Ipupoabl u cpeacrBax

U3y4eHHs MeramMupa, MakpoMupa W
MHUKPOMUDA; BJIaJICHHE nprueMamMu
€CTECTBCHHO-HayYHBIX HaOJIr0ICHUH,
ONBITOB, WCCICAOBAaHUH W  OICHKH
JIOCTOBEPHOCTH MOJTy4EeHHBIX
pe3yJIbTaTOB,

° BJIaJICHHE YMEHUSIMH
reorpaguuecKoro aHaim3a u
UHTEpIIpETALUU pa3zHooOpa3Hoi
nHpopMmanuu;

o yMEHHUE BBICTpaMBaTh

KOHCTPYKTUBHBIC B3aMMOOTHOILICHHUS B
KOMaHAC 110 PCUICHHUIO O6IIII/IX 3aga4d B
obnactu CCTCCTBO3HAHUA,

KJ1accu(UKaLUU Ha OCHOBE
CaMOCTOSITEIILHOTO BBIOOpa
OCHOBAHUM U KPUTEPUEB;

° BJIaJICHUE
3HaHUSIMH O  Haumboiee
BAXHBIX  OTKPBITUSIX U
JTOCTIKEHUSIX B 00IacTh
€CTECTBO3HAHUA,
MOBJIUSIBIIIAX Ha
HBOJIIOLIMIO MPECTABICHUN
0 TMpHpOJE, HA PaA3BUTHE
TEXHHUKHU U TEXHOJIOTHil;

° c(hOpPMUPOBAHHOCTH
YMEHHUSI MIPUMEHSITh
€CTECTBCHHO-HayYHbIC
3HaHUA [ OOBACHEHUS
OKPYKaIOIINX SIBJICHU,

COXpaHCHHUS 3JI0POBBS,
obecneyeHus
0e30macHOCTH
JKH3HEIESITENHHOCTH,

OEpeXHOTO OTHOILICHUS K
pupose, pPaloOHAIBLHOTO
NPUPOJONIONB30BAHUSA, @
TaK)Ke BBIIOJIHEHUS POJIU
IPaMOTHOIO IOTPEOUTEIIS;

2. CTPYKTYPA U COJEPKAHUE YYEBHOM JUCIIUILINHBI

2.1. O6beM yueOHOI JMCHUIIJIMHBI M BBl Y4e0HO padoThl

Buj yueOHoi padoThI Oo0bem yacoB
O0bem 00pa3oBaTebHOI MPOrPpaMMBbI 162

B TOM YHUCIIE:

TEOpETHUECKOe 00yUueHne 50
nabopaTopHbIe paboTHI -
MPAKTUYECKHUE 3aHSITUS 58

KypcoBasi ~ pabota  (IIPOEKT) (echu  npedycmompeno 0
cneyuanvbHocmell)

Camocmosmenvras paboma 54
IIpomeskyTouHnas arrectauus B gopme aud3auera 2




2. TeMaTH4YeCKHH IJIaH U CoAcCpKaHueC quGHOﬁ JUCHUILINHBI «EcTecTBO3HAHME)

HaunmenoBanue TeM Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NpaKTHYeCKHe padoThl, O0bem YV,
caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs 4acoB ¢dopmupoBanuio
KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NpPOrpaMMbl
1 2 3 4
Pasznei. 1 ®uszuka 48
Beeoenue Coaep:xaHue yueOHOro MaTepuaJia 2 Jlnunoctusie 1-3
dusnka — (yHIaMeHTalbHas HayKa o pupoje. EcrecTBeHHO-HayuHbI METO1 IO3HAHUS, 2 Ilo3zHnaBarenbHble 1
€ro BO3MOKHOCTH U I'PaHULbl IPUMEHUMOCTH. EMMHCTBO 3aKOHOB IPUPOJIBI U COCTABA
BelecTBa Bo Beenennoi. OTKphITUSA B U3MKE — OCHOBA IIPOrpecca B TEXHUKE U
TEXHOJIOTUU NPOU3BOJICTBA
Tema 1.1 Coaep:xaHue yueOHOro MaTepuaJia 14
Mexanuka 1.Kunemaruka. 2
Mexannueckoe nBuxkenue. Cucrema orcueta. TpaeKTOpHs IBUKEHUS.
ITyts. Ilepememienne. PaBHOMepHOE psiMOIMHENHOE 1BUKeHUE. CKOPOCTD.
OTHOCHTENBHOCTh MEXaHUYECKOTO JBUKEHHUSI. 3aKOH CII0KEHUs ckopocTei. CpeaHsis
CKOPOCTb IIPY HEPABHOMEPHOM JIBUJKEHUU. MTHOBEHHAs1 CKOPOCTh. PaBHOYCKOpEHHOE
psIMOJIMHEIHOE ABMKeHUe. Y ckopeHnue. CBoOOIHOE MaJIeHue Tedl.
2./Innamuxa. 2
Macca u cuna. Bzaumopeiictsue ten. 3akoHbl AUHAMUKHU. CHIIbI B IpUpOAE. 3aKOH
BCEMUPHOI'O TATOTEHUS.
3.3aK0oHbI cCOXpaHeHHs1 B MeXaHHKeE. 2
Hmnynbc Tena. 3aKk0OH COXpaHEHUs UMITyJibca. PeakTuBHOE nBHXkEeHNE. MexaHnueckas
pabota. MomHocTs. Mexanuueckas sHeprusi. Kunetnueckas sneprusi. Kunernueckas
sHeprus u padota. [loreHnuanpHas SHEPrys B TPaBUTALIMOHHOM I10JI€. 3aKOH COXPaHEHUS
ITOJIHOW MEXaHWYECKON YHEPTHUMU.
B ToM 4nciie NPAKTHYECKHUX 3aHATHH 4
1)U ccnenoBanne 3aBUCMMOCTH CUJIBI TPEHUS OT Beca Tela. 2




2) 3aBUCUMOCTb YCKOPEHUS TeJla OT €ro MacChl M CUJIbI, ICUCTBYIOIIECH HA TEJO.

CamocrosiTesibHasg padoTa 00y4aOIIMXCS

1)Pemenne 3amau
2)CocTraBieHHE CXEMbI 3aKOHbI COXPAHEHHS] B MEXAHUKE

[\ORF -l O (ORI N \O]

Tema 1.2 Copep:kaHue y4eOHOTr0o MaTepuaJa
Ocnoevt monexynapuoii | 1.MoaexyasipHasi pusnka.
duzuku u | Atomuctuyeckas TeopHs CTpoeHus BeriecTBa. HabmoqeHus U OnbIThL, MOATBEPKJAt0IINe
mMepMOOUHAMUKY aTOMHO-MOJIEKYJIIPHOE CTPOEHHE BelecTBa. Macchl U pasmepbl MosieKyl. TemnoBoe
JBYDKEHUE yacTull BelecTBa. bpoyHoBckoe aBrkenue. MaeanbHblil ra3. Temneparypa kak
Mepa CpeITHEH KHHETUYECKON YHEPTUHU YaCTHLl. Y pABHEHHE COCTOSIHUS NJCAIBbHOTO rasa.
Mogens xuakoctu. [loBepXxHOCTHOE HaTsDKeHUE U cMauuBaHue. Kpucraminyeckue u
amop(HbIe BELECTBA.
2. TepMoauHamMuka. 2
Buytpennss sneprus. Pabota u Terootjaya Kak crnocoObl M3MEHEHUs! BHYTPEHHEH
sHepruu. [lepBbiii 3aKOH TepMOIMHAMUKH. TenIoBbIe MAIIMHBI U UX IPUMEHEHHE.
Tema 1.3 Coaep:xanue yueOHOro MaTepHuaJia 12
OcHoeol 1.2aekTpocraTuka. 2
INEKMPOOUHAMUKU ITocrostHHBINM Tok. MarHuTHOE nosie BzaumogelicTBue 3apsKeHHBIX Tell. DIEKTPUIECKUN
3apsl. 3aKOH COXpaHEHUs IEKTPUIECKoro 3apsaa. 3akoH Kynona. DnekTpocrarnueckoe
110JI€, €0 OCHOBHBIE XaPAKTEPUCTUKH U CBSI3b MEXKAY HUMHU.
2.J10oCTOSIHHBIH JIEKTPHYeCKHIl TOK. 2
Cuna Toka, HanpsKEHUE, dJIEKTPUUECKOE CONIPOTUBIIEHHE. 3aKkoH OMa 1i1s yyacTka
AJIEKTPUYECKOMN LIETH.
3.MarauTtHoe noJie 2
MarHuTHOE 10JIe ¥ €0 OCHOBHBIE XapaKTepUCTUKH. JlefiCTBIE MarHUTHOTO MOJISI Ha
MIPOBOJHUK C TOKOM. 3aKOH Amriepa. DJIeKTpOIBUraTelb. SBIeHUE 3JIEKTPOMAarHUTHON
MHAYKIHIH.
B ToM 4nciie NPAKTHYECKHUX 3aHATHH 2
1)COopka 3JeKTpUIeCcKOl 1IeTH, U3MEPEHNE CUITbl TOKA U HAIIPSDKEHHS Ha €€ Pa3IuUHbIX 2
y4JacTKax.
CamocrosiTesibHas padoTa 00y4alOIIMXCs 4
1)CocraBuTh TabauIly «Buabl MEXaHUYECKOTO IBUKEHUS» 2

JInunoctuslie 1-3
[To3naBarenbHbIC 1-5
Perynstusueie 1-3
KomMmynukaTuBHbIE |




2) Habmronenue u3MeHeHrne YHEPTUU TTPU COBEPIICHUH PAOOTHI.

Tema 1.4

Conep:xaHue yueOHOro MaTepuaJia

12

Koneoanusa u éonnut

1.MexanndecKue KoJe0aHUA M BOJIHBI.

CBoOoauble konebanus. [lepuon, yactora n aMIuTyaa kosedbanuii. 'apmonnueckue
KosiebaHus. MexaHu4yecKre BOJIHBI U UX BUJIbl. 3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBbIE BOJIHBI.
YbTpa3ByK U €ro UCNOJIb30BAHUE B MEIMIIMHE U TEXHUKE.

2.2JIeKTPOMATHUTHBbIE KOJIeOaHUS U BOJIHbI.

CBo0oiHBIC AyIeKTpOMarHuTHBIE KojeOanus. KonebarenbHbli KOHTYp. DIEKTPOMarHuTHOE
noJie. DIEKTPOMAarHUTHbIE BOJHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH. CBETOBBIE BOJIHBI.
PasButue npencraBieHui o mpupoie CBeTa. 3aKOHBI OTPAKEHUS U MIPEITIOMIICHUS CBETA.
JIunzel. @opMyIia TOHKOM JIMH3BI.

B ToM yuc/ie MPaKTHYECKUX 3aHATHIH

1)U3yuyenue konebaHnii MaTEMaTUYECKOTO MasITHUKA.
2)W3yuenue unTeppepeHy u AuppaKkivy CBETA.

CamocrosiTesibHas padoTa 00yyaluuxcst

1) CpaBHeHue unTephepeHIUsI U TUPPAKIUS CBETA.
2)CpaBHEHUE OTPaKEHUE U NIPEJTOMJIICHUE CBETA.

Jlnunoctuslie 1-3
[To3naBarenbHble 1-5
Perynstusnsie 1-3
KommyHnukaTuBHbie 1

Tema 1.5 Saemenmot

Coaep:xanue yueOHOro MaTepHuaJia

NN NAIND N

K8anmoeoil (huzuxu

KBanToBsie cBoiicTBa cBeTa. KBanToBas runoresa [manka. ®orosnexrpudeckuit 3G exT.
®wusuka atoma. Moaenu crpoenust atoma. OnbIT Pezepdopaa. Pusnka aToMHOTO A1pa U
areMeHTapHbIX YacTuil. COCTaB M CTPOCHUE aTOMHOTO si/ipa. PanoakTHBHOCT.
PannoakTuBHBIE N3IIYYEHUS U UX BO3JCHCTBUE HA KUBBIE OPraHU3MBI.

Tema 1.6

ConepxaHue y4eGHOro MaTepuaJjia

(9]

Bcenennasn u ee
800U UA

Crpoenne u  pasButue BcenenHoil. Mogens  pacummpsmomeiics — BceeneHHOM.
ITpoucxoxaenne ComHeunoit cucremsl. CoBpeMeHHas (pu3ndeckas KapTHHA MUpa.

\9}

JImunoctuslie 1-3
[To3naBarenbHble 1-5
Perynsatusneie 1-3
KommyHukaTusHbIe |

Pazgen 2. Xumusa. Oouas

U HCOPraHUu4eCKast XuMusi

38

Tema 2. 1

Coaep:xanue yueOHOro MaTepuaJia

=)

Xumuueckasn KapmuHa
mupa Kaxk cocmaeHan

yacms  ecmecmeeHHOo-
HayuHOoU KapmuHbl
mupa.

Ponb xuMuM B )KU3HU COBPEMEHHOTO O0IIECTBA.

[IpumeHeHne TOCTUKEHU COBPEMEHHON XMMUU B TYMaHUTApHOU cepe nesarepHOCTH
oOmecTBa. XMMHUUECKOE COfiepKaHue YIeOHON UCITUTUIMHBI « ECTeCTBO3HAHNE) TIPH
ocBoenuu crnenuansHocTei CI1O connanbHO-3KOHOMHYECKOTO ¥ TYMaHUTAPHOTO
npoduieit mpodeccnoHaTLHOTO 00pa30BaHUS.

JInanoctHble 1-3
[To3naBarenbHbie 1-5
Perynsatusneie 1-3
KommyHukaTuHbIe |




CamocTosiTesibHasi padoTa 00yYaroIMXcst

I)IToaroroBka J0KJIa 0B HA TEMY: YUeHbIE, BHECIINE BKJIA]] B PA3BUTHE XUMUU
2) IloaroroBka JOKJIAI0B HA TEMY « XUMHUYECKHE SJIEMEHTHI

Tema 2. 2
OcHoénvle nouamus u
3aKOHbL XUMUU

Coaep:xaHue yueOHOro MaTepuaJia

[Ipeamer xumuu. BemectBo. AToM. Mosekyna. XUMAUYECKHH 3JIEMEHT U (hOPMBI €ro
cymectBoBanus. [IpocTeie v clio)KHbIEC BEIIECTBA.

— QRN |

B TOM uynciie NPAKTHYECKUX 3aHATHI 3
1)OTHOCUTENBHBIE AaTOMHAs U MOJIeKyJIspHas Macchl. KonnyecTBo BemiecTBa. [locrosHHas 1
ABoraapo. MossipHas Macca. 3akoH ABoraipo. MosipHbIi 00bEM Ta3oB.
2)KonuuecTBeHHbIE U3BMEHEHHS! B XUMUHU KaK YaCTHBIN CITy4dail 3aKOHOB Iepexo/ia 2
KOJIMYECTBEHHBIX U3MEHEHU B KAUECTBEHHBIE.
CamocrosiTesibHas padoTa 00yYauuxcst 4
1)Pemenue 3amau 2
2)CocraBuTh cxemy «IIpocThie 1 CI0KHBIE BEIIECTBA B XUMHUI 2
Tema 2.3 Coaep:xaHue yueOHOro MaTepuaJia 4
Ilepuoouueckuii 3akon | Otkpeitue [lepuoanueckoro 3akona. [lepuoanueckas cucteMa XUMUYECKHX AJIeMEHTOB /. 2
u Ilepuoouueckaa | 1. Menneneesa. 3nadenue [leproauaeckoro 3akona u Ileproanueckoit cHCTEMBI
cucmema  xumuyeckux | xumuueckux sneMmenToB /. 1. MenaeneeBa aiis pa3BUTHs HAyKU U TOHUMAaHUS
anemenmoe /1. H. | xuMn4ecKol KapTHHbBI MUpA.
Menoeneega CamocrosiTesibHas padoTa 00y4alOIIMXCH 2
1) CpaBHenue paznuunble popmsl [leproguueckoii cucteMbl XUMHYECKUX 31eMeHToB /1. . 2
MeHeneesa.
Tema 2.4 Cmpoenue | Conepxxanue yueOHOro0 MaTepuajia 4
eéeujecmea KoBasieHTHas1 cBsA3b: HENoJIsApHas U nossipHast. loHHas cBsa3b. KaTHOHBI M1 aHUOHBI. 1
Metaimnueckas cBs3b. BonopoaHast cBsI3b.
B ToM yunciie NpaKTHYeCKUX 3aHATHI 3
I)PaccMoTpers ¥ 3ammcarth 00paslibl BEUIECTB W MAaTEPHANIOB C PA3IWYHBIMU THUIIAMU 1
XUMHYECKOU CBS3H;
2)KoHcnekT «XMMHUYECKHE CBSA3H B JKUBBIX OpraHu3Max» 2
Tema 2.5 Conep:kanue y4eOHOIro MaTepuaJa 6
Booa. Bopna B npupose, ObITy, TEXHUKE U Ha IPOU3BOJACTBE. DU3NUECKUE U XUMUYECKHE CBOMCTBA 1 JInanoctHble 1-3
Pacmeopul BOJIbI. ONIpeCHEHNE BOJIbI. ATperaTHbIE COCTOSIHUSI BOJIBI M €€ TEPEX0JIbl U3 OJTHOTO Ilo3uaBarenbHble 1-5




arperaTHOroO COCTOSIHUS B Jipyroe. XuMHU4yeckue peakuuu. IlonsaTre o xumuyeckoi
peakimu. Turel XuMudeckux peakiuil. CKOpoCTb peakiuu 1 (pakTopbl, OT KOTOPHIX OHA
3aBUCHT.

B Tom uucie MPaAKTUICCKUX 3aHATHIl

1)CocraBneHne CXeMbl «TUIIBI XUMHYECKUAX PEAKIIII
2) CocraBieHnue KoHCIeKTa Ha TeMy «CKOpPOCTh peakiuy U (GakTOpbl, OT KOTOPBIX OHA
3aBUCHTY

— |9

CamocrosiTesibHasg padoTa 00y4aOIIMXCs

[\8]

1)CoctaBuTh KOHCIEKT Ha TeMy «®PDU3WUYECKHE CBOMCTBA BOJbl: IOBEPXHOCTHOE
HaTsOKEHUE, CMaYHUBaHUE)

Tema 2.6
Heopzanuueckue
coeouHenus

Coaep:xxanue yueOHOro MaTepHuaJia

10

Knaccudukanus HeopraHmuecKux COeAMHEHUN U X cBoiicTBa. OKCHUIBI, KUCIOTHI,
ocHoBaHwus, conu. [lonsitue o ruaponuse coneit. Cpena BOJHBIX PaCTBOPOB COJICH: KUCTIas,
HeHTpanpHas, menoyHas. Bogopoausrii mokaszarens pH pactBopa. Metamibl. Obiue
(du3nUecKre U XUMUYECKUE CBOMCTBA MeTa/IoB. HeMeTtaimel. O01mas XxapakTeprucThKa
TJIaBHBIX MOATPYII HEMETAJVIOB Ha MPUMEPE raJIoreHoB. BaxkHele coeinHeHNS
METAJUIOB U HEMETAJJIOB B IPUPOJIE M XO3SIMCTBEHHOM JIEATEIbHOCTH YEJIOBEKA.

B ToM yuc/ie NPaKTHYeCKUX 3aHATHI

1)Onpenenenue pH pactBopa coreii.

2)B3aumojeiicTBHE METAIJIOB C pACTBOPaMH KUCIOT U COJIEH.

3)CocTaBuTh KOHCHEKT Ha TeMy «MeTamibl U CIJIaBbl KaK XYyJO’KECTBEHHBIM MaTepual.
CoenvHeHHs METaUIOB KaK COCTaBHAsh YacTh CpPEACTB M300pa3UTENIbHOTO HCKYCCTBA.
Hemeranel 1 ux coelMHEHUKAK COCTABHAsI 4YacTh CPEACTB M300Pa3UTEIHLHOTO HCKYCCTBAY

N DN — |

CamocrosiTesibHasg padoTa 00y4alOIIMXCH

1)3anonnuTs Tabnuny B TeTpaau: «Knaccupukanus XUMUYECKUX pEeaKLun
2)3anonnuTh Tabauny «Knaccudukanus opraHnuecKUX U HEOPraHMYECKUX COEIMHEHHI»

NSNS N

Perynstusueie 1-3
KommynukaTuBHbIE |

Paznen 3. Opranuyeckas

XUMHUA

Tema 3.1
Opzanuueckue
coeouHenus

Conep:xxanue yueOHOro MaTepuaJia

10

1. OcHOBHBIC N10JI0KEHHSI TEOPHH CTPOCHHS OPrAaHMYECKHX COeTUHEHHIA.

MHuoroo6pasue opranudeckux coenqunenuil. [lonstue nsomepuu.
Yrnesonopoasl. [IpenensHblie U HENpeneNbHbIE YTIEBOAOPOALL. Peakius nojimMepusanuu.
[IpupoTHBIE HICTOYHUKH YIJIEBOJIOPOJOB. YTIEBOAOPOIBI KAK OCHOBA MEKYHAPOIHOTO

JInanoctHble 1-3
[To3naBarenbHbie 1-5
Perynsatusneie 1-3
KommyHukaTuHbIe |




COTPYJHMYECTBA M BAXKHEHIIIMI UCTOYHUK (popmMupoBaHus OropxeTa PO.

2.Kuciiopoaconep:xkamue OpraHu4ecKne BelecTa.

IIpencraBuTeny KMCIOPOACOACPKAILUX OPTaHUIECKUX COCIMHEHUI: METUIIOBBIN U
STHJIOBBII CITUPTHI, TIUIEPHH, YKCYCHAsE KUCIOTA. JKUPBI Kak CI0XKHBIE 3(UPBL. YTICBOIbL:
IIIOKO03a, KpaxMaJl, HEeJUII0II03a.

3.A30Tcoaep KalIe OPraHuYecKue coeJUHEeHHUsI.

AMWHBI, aMUHOKHCIIOTBI, Oesiku. CTpoeHue u Ouonorudeckas GyHKIUs OCIIKOB.
[Tnactmacce! u BosiokHa. [ToHsITHE 0 TIIaCTMaccax M XUMUYECKUX BOJIOKHAX. HarypanbHble,
CHHTETHYECKUE M UCKYCCTBEHHBIE BOJIOKHA.

B Tom uncie MPAKTHICCKUX 3aHATHIl

1)CoctaButh KOHCHEKT Ha Temy «llpumeHeHue mOJIMMEPOB B MPUKIATHOM U
KJIACCHYECKOM HM300pa3HTEIbHOM HCKYCCTBE.»

2)[TosrydeHure dTHIICHA W €T0 B3aMMOJICHCTBHIE C PACTBOPOM TMIEPMAHTaHATa KaJIHs, OPOMHON
BOJIOM.

— |9

CamocrosiTesibHas padoTa 00yyauuxcst

1) [TonroroBka gokianoB: «Buasl kaydyka»
2) IlonroroBka aoknana: «lIpuMeHeHne yrieBooB B )KU3HH YEIOBEKA)

Tema 3.2
Xumusa u sncu3nn

Coaep:xaHue yueOHOro MaTepuaJia

XUMHMS 1 OPraHU3M YeJIOBEeKa. XUMUYECKHUE FJIEMEHThI B OPraHU3ME YEJIOBEKa.
Oprannueckue 1 Heopraumieckue BemiecTBa. OCHOBHBIE )KH3HEHHO HEOOXOAMMbIE
COeMHEHMS: OETKHU, YTIIeBOIbI, JKUPBI, BUTAMUHBI. YTJEBOJIbI — TJIaBHBIA UCTOYHHUK
SHEPTUM opranu3Ma. Posb )kupoB B opranuszme. XOJECTEPUH U €T0 POJIb B 3/T0POBHE
yenoBeka. MUHepalbHbIE BEIIeCTBA B MPOAYKTaX MUTAHUS, TUIIEBbIC TOOABKH.
Co6anancupoBaHHoe nuTanue. Xumus B ObITy. Bona. KauectBo Boabl. Moromue u
yuctsmue cpeactna. [IpaBuna 6e3onacHoit paboThI cO cpecTBaMU OBITOBON XUMUHU.

NSO N |

B Tom umncie MPAKTUHICCKUX 3aHATHI

1)COCTaBJ'IeHI/Ie KOHCIIeKTa «POJIb XUMHYECKHX 3JIEMEHTOB B KU3HU paCTeHHﬁ>>

CamocrosiTesibHas padoTa 00y4alOIIMXCH

1) ITonroroBka noknanoB Ha TeMbl: DepmenThl. Buramunsl. 'opMonsl. JIekapcTsa.
2) IloarotroBka npe3eHTaIi Ha TeMY «XHUMHSI B )KU3HH YEIIOBEKa»

N NAIN|N

Pasznen 4. buoJsiorus

Tema 4.1

\ Coodeporcanue yuednozo mamepuana

JIngnoctusie 1-3




buonocus —
COBOKYNHOCHb HAYK O
HCUBoIl npupooe.
Memoowt Hay4ynozo
nO3HAHUA 8 OUOoN02UU

XKupas npupoaa kak 00bEeKT U3ydeHust OnoIoruu. MeTobl UcCiieJOBaHUsI )KUBOI MPUPOIbI
B Ouonoruu. OnpeaeneHne KU3HM (C MPUBJICYCHUEM MaTepraa u3 pas3aeiaoB GU3NKUA U
XUMHH). YPOBHU OpPTaHU3alUU KU3HU.

B Tom uucie MPaAKTUICCKUX 3aHATHIl

1)YpoBHU Opranu3anuu >KM3HH.
2)MeTo/bl TO3HAHMS 5KMBOU MPUPOJIBL.

CamocTosiTesibHasi padoTa 00yYaroMXxcst

1) 3anonauTh Tabauny: «Mcropusi pa3BUTHSI OUOIOTHI

Tema 4.2 Knemka

Copep:kaHue y4eOHOTr0o MaTepuaJa

1.UcTopusi u3yuyeHusi KIE€TKH.

OcHOBHbIE MOJIOKEHUS KIETOYHON TeopuH. KiileTka — CTpyKTypHO-QYHKIIMOHAIbHAS
(anemeHTapHas1) eauHULA KU3HU.CTPOCHUE KIIETKH.

[IpokapuoThl ¥ 3yKapHOThl — HU3IIKE U BBICIIME KJIETOUHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH 3yKapHuoT. Kierounoe snpo.@yHKIMA s1pa: XpaHEHHE,
BOCIIPOM3BEJICHHE U TIepeiavya HacaeICTBEHHON HH(OpMAIUK, PETYISIINAS XHMAYECKON
aKTUBHOCTH KJIeTKU. CTpyKTypa U (PYHKIIMH XPOMOCOM. AyTOCOMBI U TOJIOBbIE
XPOMOCOMBI.

2.buosornyeckoe 3HAYEHHE XUMHUYECKHX 3JIEMEHTOB.

Heopranuueckue BemiecTBa B cocTaBe KJIETKH. Poib BOJbI Kak pacTBOPUTEINSI U OCHOBHOTO
KOMITOHEHTA BHYTPEHHEHN Cpeibl OPraHU3MOB. YTJIEBOABI M IUNIUABI B KieTke. CTpyKTypa u
ounonornueckue GyHKIuu 0enkoB. CTpoeHHE HYKJICOTHUIOB U CTPYKTYpa
nonunykieotuanbix ueneid JJIHK u PHK, ATO.

Bupycs! u 6akreprodaru. Hexinerounoe crpoeHue, ;KU3HEHHbBIN UK U €r0 3aBUCUMOCTD
OT KJIETOUHBIX GOopM KHU3HHU. Bupycsl — Bo30yauTenu MH()EKIMOHHBIX 3a00JIeBaHMIA;
noHsTHe 00 oHKOBUpYcax. Bupyc ummynonepunura yenoseka (BUY). Ipodunaktuka
BUY-undexmmm.

B Tom uncie MPAKTUHICCKUX 3aHATHI

1)Onucares cTpoeHue KIETKH BUpyca

1)HabumroieHne KIeTok pacTeHUH U )KMBOTHBIX TI0J] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 Ux OIUCcaHHe.

2) CpaBHEHUE CTPOEHUS KJIETOK PACTEHUHN U KUBOTHBIX.

N — |

\O)

CamocrosiTesibHas padoTa 00y4aOIMIMXCS

[To3naBarenbHble 1-5
Perynstusnsie 1-3
KommyHnukaTuBHbie 1




1)3anucarh 3Ha4YeHUE MAKPO-, MUKPO- U YIbTPAMUKPO3JIEMEHTOB IS YEJIOBEKa
2)CpaBHUTE UBOTHYIO KIETKY W pACTUTEIbHYIO KJIETKY, 3alHIIUTE HX pPa3Idyus.
IIpoananu3zupyiite, moueMy ecTb pa3jivMyle B HATUYMHM OPraHOMJIOB KJIETKH.

3)3apucoBaTh KIETKY BUPYCa, OTMETHTE€ OPraHOUJIbl. 3alHUIIUTE OCOOCHHOCTH CTPOCHUS
BUPYCOB.

[\

Tema 4.3
Opzanusm

Coaep:xaHue yueOHOro MaTepuaJia

14

1.0pranusm — emHoe 1eJioe.

Muoroo0pasue oprann3mMoB. OOMEH BEIIECTBOM U SHEPrHEH ¢ OKpYKaloIel cpeqon Kak
HEOO0XOJMMOE  YCIOBME  CYyLIECTBOBaHMS  KMBbIX  cucteM.  CHocoOHOCTh K
CaMOBOCIIPOM3BEJICHUIO — OJIHA W3 OCHOBHBIX OCOOCHHOCTEW J>KMBBIX OPTraHU3MOB.
JleneHue KJIETKM — OCHOBA pOCTa, Pa3BUTUS M Pa3MHOXKEHMsI OpraHu3MoB. becronoe
pasMHoxkeHue. [lomoBoil mpouecc M monoBoe pasMHokeHue. OIUIOJOTBOPEHHE, €ro
ouosnorudeckoe 3HaueHue. lloHaTue 06 MHAMBHUIYaTbHOM (OHTOTEHE3), YMOPHUOHATLHOM
(3MOpuorenes) U NOCTAIMOPUOHAIIBHOM pa3BUTUU. MHAMBHUAYyalIbHOE pa3BUTHE YENIOBEKA U
€ro BO3MOKHbIE HApYLLICHHUSL.

2.00mme npeacTaBJieHusi 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH.

I'enernueckas TEPMUHOJIOTHS U CUMBOJIMKA. 3AKOHOMEPHOCTH HACIIEIOBaHUS.
HacnenoBanue npusHakoB y yenoseka. IlonoBeie xpomocoMsl. CLEIIEHHOE C ITO0JIOM
HacnenoBaHue. HacnenctBeHHbIe 00JI€3HU YENOBEKa, UX MPUUUHBI U TPO(UITAKTHKA.
CoBpeMeHHbIE NPEACTABIECHUS O T€HE U TeHOME.

I'eHeTHuecKue 3aKOHOMEPHOCTH U3MeHYMBOCTH. Kitaccudukaus GopM H3MEHUUBOCTH.
Bimsinue myrareHoB Ha opraHusM 4enoBeka. [Ipeamer, 3agadn 1 METOABI CENEKINH.
I'eneTnueckue 3akoHOMEepHOCTH cenekuuu. Yuenue H. M. BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKIACHUS KyIbTYpHBIX pacTeHHil. buorexnomnorus, ee
JOCTHKEHMS], IEPCIIEKTUBBI Pa3BUTHSL.

B Tom uncie MPAKTUHICCKUX 3aHATHI

=)

I)Pemienrie aeMeHTapHBIX TEHETUYECKUX 3a1a4.

2)AHanu3 1 OL€HKA ATUYECKUX ACTIEKTOB Pa3BUTHUS HEKOTOPBIX MCCIEA0BAaHUN B
OMOTEXHOJIOTHH.

3)IloaroroBka npe3enTalys Ha TeMy «HacnencTBeHHble 60JIe3HI»

\9)

[\

CamocrositesibHas padoTa o0y4yauuxcst

=)

I)COCTaBI/ITB CXCMY: CIIOCOOBI PA3MHOXKCHUS, TUIIBI PA3MHOKCHUS.




2)Cxema Ha TeMy: « THIIBI OTIJI0IOTBOPECHHS.
3)3anuuuTe B TeTpaau OMOJIOrMYEeCKOe 3HAYCHIE MUTO3a U Meio3a

[\

Tema 4.4
Buo

Copep:kaHue y4eOHOTr0o MaTepuaJa

12

Bun, ero kpurepuu. DBOTIONUOHHAS TEOPUS U €€ POJIb B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHbI Mupa. [lonmysaums kak CTpyKTypHas €IMHHIIA BUAA U
sBomtonuu. Cunrernueckas Teopus sBoitonuu (CTD). [IBuKyiye Cuiibl 3BOJIIOIUHU B
cootBercTBUU ¢ CTD.Pe3ynbrarsl aBomonuu. CoxpaHeHHe MHOTOOOpa3us BUIOB Kak
OCHOBA YCTOMUUBOTO pa3BUTHs Onocdepsl. [Ipuannbl BeIMupaHus BUI0B. buonornueckuit
mporpecc 1 Ouosornyeckuit perpecc. [ umoTe3pl MPOUCX0XKIACHUS )KU3HU. Y CII0)KHEHHE
YKUBBIX OPTAaHU3MOB Ha 3eMJIE€ B MPOIECCE IBOIIOIUU. AHTPOIIOTEHES U €ro
3aKOHOMEPHOCTH. Jl0Ka3aTeabCTBa POJCTBA YEIOBEKA C MIEKOMUTAIOIIUMHU )KUBOTHBIMU.
Dkonoruveckue (pakTopsl aHTPOIIOTEHE3a: YCI0KHEHNE TIOMYIIIIIUOHHONW CTPYKTYPHI BHJIA,
M3TOTOBJIEHUE OPYIUN TPYJa, IEPEXO] OTPACTUTEIBHOTO K CMEIIAaHHOMY THUITYy IUTaHUS,
UCIonb30BaHue orus. [losBiIeHNE MBICTUTEIBHON JEATEILHOCTH M YWICHOPA3ACTbHON peyn.
[IpoucxoxaeHne 4ea0BEeYECKUX pac.

B Tom uncie MPAKTHICCKUX 3aHATHI

1)KOHCIIEKT POUCXOXKICHUE YSTIOBEUECKIX Pac

1)Onncanue ocobeli Buaa mo MophoIOTHIECKOMY KPUTEPHIO.
2)AHanu3 ¥ OlleHKa PA3IUYHBIX TUTIOTE3 MPOUCXOKICHUS JKU3HH.
3)AHaJ'II/13 M OLCHKA Pa3JIMYHBIX 'MIIOTE3 MPOUCXOXKICHHA YCIIOBCKA.

CamocrosiTesibHas padoTa 00y4alOIINXCH

1)3anonauts Tabnuny: «Pannue apomopdo3bn»
2)3anucarh 3Ha4eHHE apoMOpP(O30B B IBOJIIOLUH 3eMITU

Tema 4.5
DKrocucmemut

Coaep:xxanue yueOHOro MaTepuaJia

[IpenMer 1 3a1a4u 3K0JOTUU. YUeHUe 00 3KOJOTHYECKUX (haKTopax, y4eHHE O
cooO1iecTBax OpraHU3MoB, yueHue o ouocdepe. Ixkonorunyeckue HpakTopbl, 0COOEHHOCTH
UX BO3JEUCTBUA. DKOJOrHUecKas XxapakTepucTrka Buaa. [lonstue 00 sKonornyeckux
cucremax. Llenu nuranus, Tpopudeckue ypoBHH. bruoreonenos kak skocucrema. buocgepa
— rio0aibHas SKOCHCTEMA.

VYuenue B. U. Bepnanckoro o 6uocdepe. Ponb xuBbIx opranuzMos B 6nocdepe. bruomacca.
buonoruueckuii KpyroBopot (Ha npuMmepe KpyroBopota yriaepojaa). OCHOBHbIE
HanpasJIeHus Bo3IeHCTBHs YenoBeka Ha Ouocdepy. Tpanchopmarliust ecTeCTBEHHBIX

— QRN | (NN~




sKoJIOrHueckux cucreM. OCOOEHHOCTH arpo3KOCUCTEM (arpoIIeHO30B).
B ToM 4nciie npakTHYeCKUX 3aHATHI 7
1)CocraBneHue cxeM repeavn BeIeCcTB U SHEPTUu (eI MUTaHus ). 1
2)CpaBHUTENbHAS XapaKTEPUCTUKA IPUPOIHBIX IKOCUCTEM U arpO3KOCUCTEM CBOEH 2
MECTHOCTH.
3)Perienne 3K0JIOTMYECKUX 3a]1a4. 2
4)AHanu3 U OIIEHKA MOCJICICTBUIM COOCTBEHHOM JESITEIILHOCTH B OKPYKAIOIIICH cpere, 2
rJI00ATFHBIX YKOJOTHYECKUX MPOOJIEM U MyTEH MX pelieHusl.
IIpoMexxyTOUYHAsI aTTecTANMS 2
Bcero: \ 1624




3. YCJOBUS PEAJIU3AIIMU ITIPOTPAMMBI YYEBHOM U CIHUILIAHBI

3.1. Jlns peanmuzanuu TOporpaMMbl  Y4eOHOW JAMCHMUIUIMHBI  JOJDKHBI  OBITH
IPEIYCMOTPEHBI CIIEIYIONIUE CIICIIHATbHBIC ITOMEICHHS

KabuHer ecTecTBEHHO-HAYYHBIX MJUCIHMIUIMH OCHAIICH O0OpYAOBaHHEM: JOCKOU
y4aeOHOM, paboYrMM MECTOM MPEeNoaBaTes, CTOJaMHU, CTYJIbSIMH (TI0 YUCITY 00YyJaromuxcs),
mkadaMu I XpaHEHUs Pa3TaTOYHOTO JAMIAKTUYECKOTO Marepualia U Ap.; TEXHUYECKUMU
cpeacTBaMu 00ydeHUs (KOMITBIOTEPOM, CPEICTBAMH ayIHMOBU3YAITU3aIlUH, MYyIbTHMEIHIHHBIM
MIPOEKTOPOM).

3.2. UnpopmannoHHoe obecrnedeHne peajn3alui NPorpaMMbl

Jlis peanmzanuy nporpammbl OMOIMOTEUHbIH (POHI 00pazoBaTeIbHON OpraHU3aLuu
JIOJDKEH MMETh TIIeYaTHBIE W/WIM 3JEKTPOHHBIE OOpa3oBaTeNbHBIE M WH(POPMAIMOHHBIC
pecypcehl, peKOMEHTyeMbIe JJ1s1 UCIIO0JIb30BaHUs B 00pa30BaTeIbHOM MPOLIECCE.

3.2.1. [leuaTHbIe U3TAHUA —

3.2.2. DJIeKTPOHHbIE U3TaAHUS

1. Bansuckuii, C.W. EctectBo3Hanue : yuyeOHHMK M TMPAKTUKYM JJsi CpPETHETO
npodeccuonansHoro obpazosanus / C. W. Bansackuii. — Mocksa : M3ngarensctBo FOpaiir,
2020. — 367 c.— (IIpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-13604-3. —
Texcr : snextponssiii / ObC Opaiit [caiit]. — URL: https://urait.ru/bcode/466079 (mata
obpamenus: 02.04.2020).

2. TopenoB, A.A. EcrectBo3Hanue: ydeOHOE IOcoOHMe Uil CPEIHETO

npodeccuoHaibHOro obpa3oBanus / A. A. T'openoB. — 4-¢ wu3n., mepepad. u Jjom. —
Mocksa : M3parensctBo FOpaiit, 2020. — 355 ¢. — (IlpodeccrnonanbHoe 00pa3oBaHue). —
ISBN 978-5-534-10214-7. — Tekct : osnektponHsid // 3BC HOpaiit [caiiT]. —

URL: https://urait.ru/bcode/448999 (nmata obOpamenus: 02.04.2020).
3. Enunas xomekius mu@poBbIX 00pa3oBaTeIbHBIX PECYpCOB: calT - http://school-

collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/28/ - Pexxum
JOCTyTa: perucTpamnuu He Tpedyercsa. — TeKCT: AIeKTPOHHBIM.
4. Poccuiickas ANEKTPOHHAS HIKOJIA. EcrectBo3Hanme: calTt -

https://resh.edu.ru/subject/33/ — Pexxum poctryma: peructpauuu He TpeOyercs — Tekcr:
AJIEKTPOHHBIN.

5. CnpaBoYHHK €CTECTBEHHBIX HayK. — calT - http://naturalscience.ru/ - Pexum
JIOCTYTIA: PETUCTpaluu He TpebyeTcs. — TeKCT: AIeKTPOHHBIH.

3.2.3. JlonoJiHUTeIbHbI€ HCTOYHUKH

1. Poccuiickas ®enepanus. 3akonsl. DeaepanbHblii 3ak0oH «O06 00pa3oBaHUU B
Poccuiickoit deneparuny: denepanbubiii 3akoH Ne 273-O3 [mpunst ['ocynapcTBeHHOU
aymoit 21 nmexabpst 2012: omobpen Coerom Depeparnuu 26 aexabps 2012]. - Mocksa:
Dxemo, 2020. - 32; 20 cm.- (AkTyanbHOE u3AaTenbCeTBO). -80 3K3. - ISBN 978-5-04-1100124.
- Tekct: HemocpeACTBEHHBIN

2. [Mpukaz MwunoOpnayku Poccunm ot 17.05.2012 Ne 413 «OO0 yTBepKIaeHUU
(benepaabHOro rocyAapcTBEHHOr0 00pa30BaTENIbHOIO CTaHIapTa CPEAHEro (MOJIHOT0) 00IIero
00pa3oBaHU. - Tekcer: 3IEKTPOHHBIN - URL:
https://www.garant.ru/products/ipo/prime/doc/70088902/ (nara obpamenus: 01.02.2020).

3. [Ipukaz Mwunobpuayku Poccum ot 29.12.2014 No 1645 «O BHeceHHH
u3meHenuit B [lpukaz MunucrepcTBa obpa3oBaHus M Hayku Poccuiickoit ®denepanuu ot
17.05.2012 Ne 413 «O0 yrBepxkaeHuu (GhenepabHOr0 TOCYIapCTBEHHOTO 00pa30oBaTEILHOTO
CTaHJapTa CpeAHero (MOJHOro) oO0Iiero oOpa3oBaHUsA». — TEKCT: AMeKTpoHHbIH — URL:
https://www.minobrnauki.gov.ru/ (mara oopamenus: 01.02.2020).




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
YYEFHOU JUCIHUATIIAHBI

KOHTpOJIL Hu OIICHKAa

pEe3yNbTaTOB

OCBOCHUA

yueOHOU

IMYCHUIIIINHEI

OCYILECTBIISICTCS. IIPENOJaBaTelieM B IIPOLECCE INPOBEACHMsS NPAKTHYECKUX 3aHATHUH,
CaMOCTOSITENIbHOW PadOThI, MHANBUAYAIBHBIX 3a/IaHUH, YCTHOTO OIpoca.

IIpomesxyTounast arrecranus — AM(ppepeHunPOBAHHBIN 324ET.

Pe3yabTarbl 00y4eHusi (0OCBOEHHBbIE
YMeHHs, YCBOCHHbIE 3HAHUA)

Kpurepum oueHku

MeToAbI OLIEeHKH!

YMenus:

° YCTOWYUBBIA MHTEPEC K UCTOPUH]
17 JOCTH)KEHUSIM B oOnacty|
€CTECTBEHHBIX HAyK, YYBCTBO T'OPJOCTH
32 POCCUHCKHE €CTECTBEHHbIE HAYKH;

U TOTOBHOCTh K  IPOJODKEHUIO
0Opa3zoBaHus, MOBBIIICHHUIO
KBaTH(UKAIIH B

M30paHHON npodeccnoHaIbHOM
NEeSITeIbHOCTH € HMCIIOJIb30BaHUEM
3BHaHWUI B 00JIaCTH €CTECTBEHHBIX HAYK;

o yMEHHE IIPOaHAIU3UPOBATH
TEXHOTCHHbIE MOCTIEICTBUS TUISt
OKpY>Kalolie cpeapl, OBITOBOM M
MPOU3BOJICTBEHHON JeSTENIbHOCTH
YEJIOBEKA;

° YMEHHE YIIPaBIATH cBOEH
MO3HABATEIILHOMN JeSITeNIbHOCTHIO,
MPOBOAUTH CaMOOIIEHKY YpOBHS
COOCTBEHHOTO MHTEIIEKTYaJIbHOTO
pa3BUTHS;

° BJIaJICHUE HaBbIKaMU
MO3HABATEIILHOM, y4eOHO-

MCCIIEIOBATENILCKOM U IMPOEKTHOMN
NMesTeTbHOCTH, a TakKe HaBBIKAMU
paspeiieHuss TpoOsieM; TOTOBHOCTh M|
CIIOCOOHOCTP K CaMOCTOSITEJIbHOMY]
MOUCKY METO/IOB penieHus
MpaKTUYECKUX  3a7ad, T[PUMEHEHHIO
[Pa3IMYHBIX METO/IOB ITO3HAHMS;

. MIPUMEHEHHUE OCHOBHBIX METO/IOB
Mo3HaHUs  (HaONIOEHUS,  HAYYHOIO
AKCIIEPUMEHTA) JUTSt M3y4YeHUs
Pa3TUYHBIX CTOPOH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpa, C KOTOPBIMHU|
BO3HHKAET HEOOXOINMOCTh
CTAJIKMBaThCsl B  MPO(ecCHOHATHLHOU
cthepe;

° c(hOpMHUPOBAHHOCTH
KOMITJIEKCHBIX
OPUEHTHUPOBAHHBIX

CUCTEMB]]
COLIMATIBHO
reorpaUueCcKux|

-IEMOHCTPUPYET 3HAHHS B
00J1aCTH €CTECTBO3HAHMS;

- paboraer ¢ pa3’IMYHBIMU
MCTOYHUKAMU MHPOPMALIUY;

- BBICTYNIACT HAa CEMHUHapax,
00OCHOBBIBAET CBOK TOUYKY
3peHHSI;

- pa3zpabaTbIBacT U 3allMINACT
MPOEKTHYIO paboTy;

- TpaauIMOHHAas  CHUCTEMa
OTMETOK B OajljTax 3a KaKIyro
BBIITOJIHEHHYIO PaboTYy;

- HAKOIINTCJIbHAsA CUCTEMa
0a/uIoB, Ha OCHOBE KOTOPOH
BBICTABJISICTCA UTOTrOoBast
OTMETKA;

- Y CTHBIN
WH/IMBUyaJIbHBIC
Bamanus. [IpakTrueckasy]
paboTa. Onenka
CaMOCTOSITEIILHOU
paboTHI, TECT.

orpoc,




BHAHUH O 3aKOHOMEPHOCTSX pa3BUTHS
[PUPOJBI, PpPa3MELICHUS HACENeHUus W
XO3sI1CTBA, JMHAMHUKE H
TEPPUTOPUATBHBIX 0COOEHHOCTSIX
[IPOLIECCOB, MPOTEKAIOLIUX B
reorpauueckoM MpoCTPaHCTBE;

) YMEHHUE $ICHO, TOYHO, TPaMOTHO
M3JlaraTh CBOM MBICIIM B YCTHOH Y|
MACbMEHHOW pEeYM, IOHHUMATh CMBbIC]]
[TOCTaBJICHHOM 3aJaud, BBICTPAUBATh
AQpPryMEHTAIMI0, MPUBOJIUTH APTYMEHTH]
1 KOHTPapryMEHTHI;

o yMEHUE ONpeNeisaTh Ueau WU
3ajauu NEeSATEIbHOCTH, BbIOMpATH
cpeacTBa IS MUX JOCTHXKEHHS Ha
MPaKTHUKE;

o yMEHHE HCII0JIH30BATh
pa3IUYHbIe MCTOYHHUKHU I TOJYYCHUS
€CTECTBEHHO- HAay4YHOU HHGPOpMAIUU U
OLICHUBAaThb €€ JOCTOBEPHOCTb IS
ITOCTH>KEHHUSI IIOCTaBJICHHBIX LENeH U
3ajad;

° yMEHUE yCTaHaBJIMBAaTh
MPUYHUHHO-CIICACTBEHHBIE CBSI3H,
CTPOUTH PACCYKIEHUE, YMO3AKIIOYEHUE
(MHAYKTUBHOE, JEIYKTUBHOE M  TIO
AHAJIOTHH ) u JienaTh|
ApPTYMEHTHPOBAHHBIC BBIBOIBI;

° BJIaJICHUE YMEHUSMHU
[POBECHUS Ha0JI0IeHU I 3a
OTJICTHbHBIMU ~ OOBEKTaMHM, TPOIECCAMHU
M SBJICHUSMH, WX HW3MCHEHUSMU B
pe3ynbTaTe MIPUPOTHBIX u
AQHTPOINOT€HHBIX BO3/ICUCTBU;

° c(hOpMHUPOBAHHOCTH
MpEACTABICHU O HAydYHOM METOJE
MO3HAHUSI  TPUPOJABI U CPEACTBaX|
M3ydeHUsT Meramupa, MakpoMupa ¥
MUKpPOMHpA;  BIAJEHUE  MpHUEeMaMH|
€CTECTBEHHO-HAYYHBIX HaOJI0ICHUH,
ONBITOB, HCCJIEJAOBAHMN M  OLECHKH|

ITOCTOBEPHOCTH MIOJTy4EeHHBIX|
pe3yJIbTaToB;

° BJIaJICHNE YMEHUSIMHY|
reorpaguuecKkoro aHaIM3a "
MHTEPIIPETALN pa3zHooOpa3HOi
MH(pOpMaIINH;

° YMEHHUE BBICTPANBAaTh

KOHCTPYKTUBHBIE B3aMMOOTHOIICHHS B
KOMaHJIe TI0 PEIICHUI0 OOIIWX 3aaad B
00/1aCTH €CTECTBO3HAHU,

3HaHusA:




° TOTOBHOCTB CaMOCTOSITENBHO
IMOOBIBATH HOBBIE IS ce0s €CTECTBEHHO-
Hay4YHbIC 3HAHUS C UCIIOJIb30BaHUEM IS

ATOTO JOCTYITHBIX HUCTOYHUKOB
nH(popManuu;
O 00BEKTHBHOE OCO3HAHHE

BHAYMMOCTH KOMIICTCHIIUM B obacty|
CCTCCTBCHHBIX HAYK [Jd YCJIIOBCKA U

001IecTBa, YMCHHE HCII0JIb30BaTh
TEXHOJOTHYECCKHE JIOCTYKCHHUS B
o0nacTu (GM3HKHU, XUMHUH, OHOJIOTHH IS
[TOBBIIIICHUS COOCTBEHHOTO
WHTEIJICKTYaIbHOTO pa3BUTHUSA B
BBHIOPAHHOU npodeccuoHaIbHOM
NEesATEIbHOCTH;

° c(hOpMHUPOBAHHOCTH
MpeCTaBICHUN 0 LIEJIOCTHOM

COBPEMEHHOM E€CTECTBEHHO- Hay4dHOMH|
KapTUHE MHpa, NPUPOAE KaK €IUHOU
IICJIOCTHOM  CHCTEME,  B3aMMOCBS3U
4eJIoBEeKa, IpUpOabl U OOIIEeCTBa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX
MmaciuTabax BeenenHoii;
o BJIaJICHUE
annapaTom €CTECTBEHHBIX
M103BOJIIOILIUM II03HaBaTh MHUp,
y4acTBOBaTh B JIUCKYCCUSIX  IIO|
€CTECTBEHHO-HayYHBIM BOIIpOCaM,
MCIIOJIb30BAaTh PAa3IMUHbIE HCTOYHUKH
UHpOpMaLUU JUISL IIOATOTOBKH
COOCTBEHHBIX  pabOT,  KPUTHYECKU
OTHOCUTBCS K cooOmenusm CMU,
COJIepIKallM HaY4YHYIO HH(OPMAILIHIO;

o OBJIAJICHNE  yYMEHMSIMH U
HaBbIKaMU pa3IMYHBIX BH/JIOB
[TO3HABATEIIBHON  JEATENBHOCTH  JUIf]
M3Y4YEHUS pa3HbIX CTOpPOH
OKpPY’KaroIllero eCTECTBEHHOT0 MUPa;

° OCO3HAaHHOE BJIQJICHUE
ITOTUYECKUMHU JAEUCTBUSIMU OIpE/IETICHHUS]
MOHATUH, 0000IIEHUs, YCTaHOBJIECHUS
QHAJIOTUM, KiacCU(UKAlUM Ha OCHOBE
CaMOCTOSITENILHOTO BBIOOpa OCHOBaHUH
1 KPUTEpPUEB;

° BJIaJICHHE 3HAHUSIMU O Hambouee
BaXHBIX OTKPBITUAX M JOCTHXKEHHUSX B
00J1aCTH €CTEeCTBO3HAHUS, MOBJIMSIBIINX

HOHSITUHHBIM|
HayK,

Ha  DBOJIIOLMIO  MPEACTABICHUU O
[PUPOAE, HA pPa3BUTUE TEXHUKU U
TEXHOJIOTHI;

o c(hOpMHUPOBAHOCTH YMEHUS]

- omupaeTcs Ha  OCHOBHEIC
TTOHSATHS npu OTBETaX,
MyOJIMYHBIX BBICTYIIICHUSIX;

- IPaMOTHO HCIIONb3YET
METOJIOJIOTHIO  JKOJIOTHH B
paborax;

- TpPaguLIMOHHAS  CHUCTEMA

OTMETOK B 0ajlIax 3a KaIylo
BBITIOJTHEHHYIO PaboTy;

- HaKONUTENbHAs CHUCTEMa
0ayuIoB, Ha OCHOBE KOTOPOM
BBICTABIISICTCS UTOroBast
OTMETKa.

- Y CTHBIN
VH/IMBUyaJIbHbIE
Baganus. IIpakTudeckas
paboTa. Onenka
CaMOCTOATEIbHOU
paboThl, TecT.

orpoc,




IMPUMCHATH CCTCCTBCHHO-HAYYHBIC
SHaHUA JIs1 00BACHEHHS OKpYy>Karomunux

SIBJICHUI, COXpaHCHHUS 3JI0POBBS,
oOecreyeHus 0e30macHOCTH
PKU3HEIESTEIIbHOCTH, OepeKHOTO
OTHOIICHHS K MPHUPOJE, PAIHOHAILHOTO
MPUPOIOTIONL30BAHUS, a TAKXKE
BBITTOJIHEHHS poiu IPaMOTHOTI'O

[OTpEOUTENS;




IIpuiaoxenune

IMNPUMEPHBIE TEMbI UHIANBUAYAJIBHBIX TPOEKTOB

Martepus, (OpMBI €€ JIBUKCHHS U CYIIECTBOBAHUSI.

[Tepsriii pycckuii akagemMuk M. B. JlIoMoHOCOB.
HckyccTBO 1 npouecce nmo3HaHusl.
®u3rKa U My3bIKaJIbHOE UCKYCCTBO.
[{BeTomy3bIKA.
®u3rKa B COBPEMEHHOM ITHPKE.
®du3nuecKue METOIbl UCCIICIOBAHUS TAMSITHUKOB UCTOPUHU, APXUTEKTYPhI U IPOU3BEACHUIN

HCKYCCTBA.

HayuHo-TexHuueckuii nporpecc 1 NpoodaeMbl SKOJIOTHH.
buotexHosorus u renHast nHxeHepusi — texnonoruu XXI Beka.
HanorexHosiorusi kak IpUOPUTETHOE HAIPABICHUE PAa3BUTHS HAYKU M IPOU3BOJICTBA B

Poccuiickoit deneparumu.

OxpaHa oKpy’Xarollei Cpeibl OT XUMUYECKOTO 3arpsi3HEHUS.

PactBOpBI BOKpYT Hac.

YcTrpaneHue KeCTKOCTH BOJbl HA TPOMBILICHHBIX MPEINTPUATHSIX.

Hcropust BOBHUKHOBEHUS U Pa3BUTHS OPTraHUUECKOW XUMUMU.

YrneBoibl U UX pOJIb B JKUBOM IPUPOJIE.

2Kupbl Kak pOAYKT NUTAHUS U XUMUUYECKOE ChIPhE.

HexBartka nmpo1oBoIbCTBHA Kak riio0anbHas mpo0ieMa 4eIoBevecTBa U ITyTH €€ PeIICHHS.
CpencTBa rUurieHbl Ha OCHOBE KUCIOPOACOAEPKAIINUX OPraHUYECKUX COCITMHEHUM.
CuHTETHYECKHE MOIOIIUE CPEJICTBA: TOCTOMHCTBA U HETOCTATKH.

Jedunur Oenka B MUIIEBBIX MPOAYKTaX U €ro MPEOJ0JIEHHE B paMKax IIoOalbHOMI

IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

B. U. Bepuanckuii u ero yuenue o ouocdepe.
Hcropus v pa3BUTHE 3HAHUM O KIIETKE.
Oxpykarolasi 4eloBeKa cpeJa U €€ KOMIIOHEHTBHI: pa3jM4yHble B3IVISIABI HA OAHY

npobiiemy.

[MTomynsus kak euHUIA OMOIOTUYECKOM 3BOITIOINH.

[Tomymnsiiust Kak HKOJIOTUYecKasi €IMHULIA.

CoBpeMeHHbIE B3IJI/1bI Ha OMOJIOTHYECKYIO SBOJIIOLIHUIO.

CoBpeMeHHbIE B3IJISIbl Ha TPOUCXO0XKICHNE YEJIOBEKa: CTOJIKHOBEHNE MHEHHUH.
CoBpeMeEHHbIE METOABI UCCIIEOBAHMSI KIIETKH.

Cpenpbl 0OuTaHUs OPraHU3MOB: IPUUMHBI Pa3HOOOpa3HsL.
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