IIpeamer — ecTrecTBO3HAHUE

Kmace —10-11

YpoBeHb — 0a30Bblii

KoanuecTBo yacoB — 204 (3 yaca B HeeJ110)

IMosicuuTeabHAA 3aNINCKA

Hacrosmas paboyass mporpamma cpeaHero o0mero oopa3zoBaHus MO eCTeCTBO3HaHUIO (0a30BbIN ypoBeHb) /ia 10 - 11 kjmacca paspaborana B
coorBercTBUH ¢ @I'OC COO (mpukaz MunucrepctBa oOpazoBanust 1 Hayku P® or 17.05.2012 r. N 413), ¢ yuérom IlpumepHoii OCHOBHOI
00pa3oBaTeNbHON MPOrpaMMBI CPETHETO OOIIero oOpa3oBaHUs, OAOOpPEHHOW pemeHueM (enepanbHOro y4eOHO-METOAMYECKOTO OOBCAMHEHUS T10
obmeMy oopazoBanuio (mpoTokoi ot 28 utoHs 2016 roga Ne 2/16-3), 1 Ha OCHOBE CIIEIYIOIIUX IOKYMEHTOB:

e OOII COO BIT;

e Pabouas mporpamma Bocniutanus BIT;

e VMK O.C. I'abpuensa. EcrectBoznanue 10-11 kiacce (6a30BbIil ypOBEHbB);

e  VYuebnuk. ['abpuensu O.C., OctpoymoB W.TI", ITypeimea H.C. u np. EcrecTtBo3nanue 10 kmacc, (6a30BbIil ypOBEHB)
o Vuebnuk. ['abpuensu O.C., Ocrpoymon WU.T., [TypermeBa H.C. u np. EctrectBo3nanme 11 kiacc, (0a30BbIi ypOBEHB)

IInanupyemble pe3yJbTAThl OCBOCHHS Y4e0OHOr0 MpeaAMeTa

JIM4HOCTHBIE Pe3yJibTATHI 0CBOEHHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMbl CpeHero 001ero o0pa3zoBaHus

1) poccuiickas rpakJjaHcKasi UACHTUYHOCTh, NAaTPUOTU3M, YBAKEHUE K CBOEMY HApPOJy, UyBCTBO OTBETCTBEHHOCTH Niepe] PonnHoil, ropaoctu 3a
CBOI Kpaii, cBoro Poauny, npomioe u HacTosee MHOTOHAIlMOHAIBHOTI0 Hapoaa Poccun, yBaskeHue rocyJapCTBEHHbBIX CUMBOJIOB (rep0, ¢uiar, TMMH);

2) TpaxkJIaHCKas MO3MIMS KaK aKTUBHOI'O M OTBETCTBEHHOT'O WJIEHAa POCCHICKOro OOIIECTBa, OCO3HAIOIIEIO CBOM KOHCTUTYLIMOHHBIC MpaBa U
0053aHHOCTH, YBaXXAIOWIETO 3aKOH M MPAaBOMOPSIOK, OO0JIAJAlONEr0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO IPHHHUMAIOIIETO
TPAAULIUOHHBIC HAITMOHAJIBHBIC U 06HIC‘~I€J'IOB€‘-IGCKI/IC T'YMaHHUCTUYCCKUEC U JCMOKPATUUCCKHUEC ICHHOCTH,

3) TOTOBHOCTH K ciykeHHi0 OTe4ecTBy, €ro 3alluTe;

4) chopMUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOLIIECTBEHHOW MPAKTUKU, OCHOBAHHOT'O
Ha JMajore KyJabTyp, a TaKXKe pa3IudHbIX (opM OOIIECTBEHHOrO CO3HAHUS, 0OCO3HAHUE CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUPE;

5) chopMUPOBAHHOCTH OCHOB CaMOPAa3BUTHS U CAaMOBOCHUTAHHS B COOTBETCTBUU C OOIIEUENOBEYECKHMMH IIEHHOCTSIMH M UJeaJaMu
IpaXXJJaHCKOT'0 00IECTBA; FTOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIbHOM, TBOPUECKOI U OTBETCTBEHHOM S TENbHOCTH;

6) TOJICPAHTHOC CO3HAHUC U MOBCACHUEC B IMMOJUKYJIBTYPHOM MHUPEC, TOTOBHOCTb U CIIOCOOHOCTH BECTH Juajior ¢ ApyrumMu JIroaAbMH, JOCTUTATh B
HEM B3aMMOIOHMMAHUS, HAXOMUTh OOIIME IENU W COTPYAHHYATh AT MX JOCTHKEHMS, CIOCOOHOCTh NMPOTHBOCTOSITH HUICOJIOTHUU IKCTPEMHU3MA,
HallMOHAJN3Ma, KCEHO(POOHH, NUCKPUMHUHAIMM IO COLUAIBHBIM, PEIUTHMO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IMPHU3HAKaM U JPYrUM HETaTUBHBIM
COIMaJIbHBIM SBJICHUAM,
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7) HaBBIKH COTPYTHHYECTBA CO CBEPCTHUKAMH, JIETHMH MJIQJIIIETO BO3pPAcTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIECTBEHHO TOJIE3HOH, Y4eOHO-
UCCIIEIOBATEIbCKOMN, IPOSKTHOW U IPYTHUX BHUJIAX JACSTEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEJICHUE HAa OCHOBE YCBOCHUS OOIICUETIOBEUECKUX [IECHHOCTEH;

9) TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HAa MPOTSHKEHUU BCEH YKU3HH; CO3HATEILHOE OTHOIICHHUE K
HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCICITHON MPO(EeCCHOHANBHON U O0IIECTBEHHOM JESITEIbHOCTH,

10) acreTndeckoe OTHOIICHHE K MUPY, BKITIOYAs 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, OOIIIECTBEHHBIX OTHOIICHHIA,

11) mpuHsATHEe U peanu3anus EHHOCTEH 3J0pPOBOro M Oe3omacHOro obpasa >KU3HHU, MOTPEOHOCTH B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHHH,
3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHOMN IEATEIbHOCTHIO, HEIPUATHE BPSIHBIX MPUBBIYCK: KYPEHHSI, YIIOTPEOICHHS AIKOT0JIsl, HAPKOTHKOB;

12) 6epexxHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHUE K (PH3NIECKOMY U TICUXOJIOTUYECKOMY 3/I0POBBIO, KAK COOCTBEHHOMY, TaK M JIPYTUX
JIIOJICH, YMEHHE OKa3bIBaTh MIEPBYIO TTOMOIIIb;

13) oco3HaHHBI BbIOOp Oynmymedl mnpodecchr W BO3ZMOXKHOCTEH peanu3anui  COOCTBEHHBIX JKM3HCHHBIX IIJIAHOB; OTHOIIEGHUE K
HpO(l)eCCHOHaHLHOﬁ ACATCIIBHOCTH KaK BO3MOXHOCTHU Y4aCTUA B PCHICHHUU JIMYHBIX, O6H.[CCTB€HHBIX, TOCydapCTBCHHBIX, 06H_ICHaI_[I/IOHaJIBHBIX
npo0iem;

14) chopMUpOBaHHOCTH IKOJIOTMYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHHS COIIMATbHO-DKOHOMUYECKHUX MPOIIECCOB HA COCTOSHUE TPUPOITHON U
COLIMATBHOU CPE/Ibl; MPUOOPETEHUE OIBITAa SKOIOT0-HAMPABICHHON 1EATEIbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHUE K CO3aHHIO CEMbH Ha OCHOBE OCO3HAHHOI'O MPUHSTHUS [ICHHOCTEH CEMEWHOM JKU3HH.

MetanpeameTHbie pe3yJbTaTbl 0CBOCHHSI OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMBbl CpeAHero oomero oopa3oBaHus

1) yMmeHue caMOCTOATENbHO ONPENENsATh ILeNu MACATEIbHOCTH M COCTABJIATH IUIAHBI JIEATEIBHOCTH; CaMOCTOSATENbHO OCYILECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIESATENBHOCTh; UCIOIB30BaTh BCE BO3MOXKHBIE PECYpPCHI Sl JTOCTHXKEHUS MOCTABICHHBIX IeJIel U peanu3alun
TUTAHOB JICATEIHHOCTH; BEIOUPATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CHTYAIIHSIX;

2) yMeHHEe NMPOIYKTUBHO OOIIATHCS M B3aMMOJEHCTBOBATH B MPOLIECCE COBMECTHOH NEATENbHOCTH, YYUTHIBATh MO3UIUU JPYTrUX YYaCTHHKOB
JeATeNbHOCTH, Y()PEKTUBHO pa3pemaTh KOHPIUKTHI;

3) BiazeHuEe HaBBIKAMU I[O3HABATENbHOM, y4eOHO-HMCCIENOBATENbCKOW M TMPOCKTHON JAEATENbHOCTH, HABBIKAMU Da3pelleHHs] Mpo0ieM;
CIIOCOOHOCTH M TOTOBHOCTbH K CAMOCTOSITEJIBHOMY IOUCKY METOOB PELLIEHUs TPAKTUUECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B [TO3HAHUS;

4) TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOATEIbHOW HH(POPMAIIMOHHO-TIO3HABATEILHOW JAEATEIbHOCTH, BIIAJIeHHME HaBBIKAMHM MOJyYEHUS
HeoOXoauMon HH(OpMALMK U3 CTIOBapel pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOPMAIIUU, KPUTHIECKH OLIEHHUBAThH
¥ MHTEPIIPETUPOBATH HH()OPMALINIO, TIOTYIaEMYIO U3 Pa3InYHBIX UCTOUHUKOB;

5) yMmMeHHEe UCIOJIb30BaTh CpeacTBa WH(OPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TexHonorui (mamee - WMKT) B pemeHnn KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX ¥ OPTaHMU3AIMOHHBIX 33]1a4 C COOJIIOJICHHEM TpeOOBaHUN IPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IIPABOBBIX U ATUUECKUX HOPM, HOPM MH(POPMAILIMOHHOM 0€3011aCHOCTH;

6) yMeHUe oIpeAeNsaTh Ha3HAUeHUEe U QYHKIUHU Pa3IuYHbIX COLIMATIbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEIbHO OLEHHUBaTh W MPUHUMATh pPELICHUS, OMNPENECISAIOINE CTPATEruio0 IOBEJIEHUSA, C YYETOM TPaXJAHCKUX U
HPaBCTBEHHBIX [[EHHOCTEH;
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8) BJIAZICHUEC A3BIKOBBIMU CPEACTBAMH - YMCHHUC SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PCHHA, UCIIOJIB30BATh aJICKBATHBIC A3BIKOBBLIC

CpeaAcCTBa,

9) BimajieHNe HABBIKAMU ITO3HABATEIHHOU peiieKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUI W MBICIHTEILHBIX MPOIIECCOB, HX PE3YJIBTATOB H
OCHOBAHMH, I'PAaHUL] CBOETO 3HAHMS U HE3HAHUSI, HOBBIX [TI03HABATENIbHBIX 33/]1a4 U CPEICTB UX JTOCTHIKECHUS.

IIpenmeTHbIe pe3yJbTaThbl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOH IPOrPaMMBbI CpeAHero oduero o0pa3oBaHus
[IpenmeTHbIE pe3yabTaThl U3yYEHUS MpeIMETHOM obnacTu «EcTecTBeHHbIE HAYKW» BKIIIOYAET IPEIMETHBIE Pe3yJbTaThl U3y4EHUS! y4eOHOro

npeamMeTa «EcTecTBO3HAHMEY.

ba3oBeIii ypoBeHb - TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM OCBOCHHUS 0a30BOro Kypca « EcTecTBO3HAHUS JOIKHBI OTPaXKaTh:
1) chpopmMUpOBaHHOCTH MPEACTABICHUNA O IIEJIOCTHOW COBPEMEHHON €CTECTBEHHOHAY4YHOH KapTHHE MHpA, O MPHUPOAE KaK €IUHOM LEeTOCTHOM
cucTeMe, O B3aMMOCBSI31 Y€JI0BEKa, IPUPO/IbI U 00IIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHbIX MaciTabax BeeneHHoi;
2) BiageHHME 3HAHUSMM O HauOoJee BaXHBIX OTKPBITUSX U JIOCTIDKEHUSX B OOJIACTH €CTECTBO3HAHMS, MOBJIHIBIIMX Ha SBOIIOIUIO

MPEICTABICHUH O MPUPOJIE, HA PA3BUTHUE TEXHUKU U TEXHOJIOTHIA;

3) C(bOpMI/IpOBaHHOCTB YMCHUA NPUMCHATL CCTCCTBCHHOHAYYHBIC 3HAHUSA OJIA 00BICHEHUS OKpPYXKaromnux HBHGHHﬁ, COXpaHCHUA 3O0POBbA,
obecrnieueHus 0€30IIaCHOCTH KHU3HCACATCIBHOCTH, 6ep€)KHOF0 OTHOLICHUA K MPUPOAC, PAlHUOHAIILHOTO MPUPOAOIIOIB30BAHU, @ TAKIKC BBIITOJIHCH U

pOJIA TPAaMOTHOTO TTOTPEOUTEIS;

4) copMHUpPOBaHHOCTH MPEACTABICHUM O HAYYHOM METOZE MO3HAHUS MPUPOIbI U CPEICTBAX M3YyUEHUS MEramupa, MaKpoMupa U MHUKPOMHUDA,;
BIIaJICHUE TIPUEMaMH €CTECTBEHHOHAYYHBIX HAOIIOACHH, OTBITOB UCCIIEIOBAHUI M OIICHKU JTOCTOBEPHOCTH MOMYUYEHHBIX Pe3yIbTaTOB;

5)

BJIaACHHUC MMOHATUHHBIM afnmaparoM €CTCCTBCHHBIX Hayk,

MO3BOAIOIIUMM  IMTO3HABaTb MHpP, YYAaCTBOBAaTb B JUCKYCCHAX IIO

CCTCCTBCHHOHAYYHbIM BOIIPpOCAaM, UCITIOJIb30BATH PA3JIMYHBIC HCTOYHUKHU I/IH(bOpMaI_II/II/I JJIA IIOATOTOBKH COOCTBEHHBIX pa60T, KPUTHUYCCKU OTHOCHUTBCA

K coobmenussiMm CMU, conepkanym HaydHYIO HH(OPMAIIUIO;

6) chopMHpPOBAaHHOCTH, YMEHUH IMOHMMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHWS I KaKJOrO YEJIOBEKa, HE3aBUCUMO OT €ro
npodecCHOHATBHON JeSTENIbHOCTH, Pa3inyaTh (aKkThl U OLEHKH, CPABHUBATh OIICHOYHBIC BHIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSMHU OLEHOK U CBS3b

KPUTEPHUEB C ONPEIECICHHOW CUCTEMON LIEHHOCTEM.

B pesynpraTe n3yuenus yuebHoro npeamera «EcrectBo3HaHue» Ha Y

OBHE CpeJIHero o01Iero oopa3oBaHus:

BpinycKkHUK HA 6230BOM YPOBHE HAYUUTCS:

BpinyckHUK HA 0230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUYUTHCSH:

JIEMOHCTPHPOBATh Ha MPHMEPAaX POJIb €CTECTBO3HAHUS B Pa3BUTHH
YeJI0OBEUSCKOM IMBUIIM3ALUH; BBIIEISATh IMEPCOHANBHBIA BKJIAJ BEIUKUX
YUYEHBIX B COBPEMEHHOE COCTOSIHUE €CTECTBEHHBIX HAYK;

TPaMOTHO TIPUMEHATh €CTECTBEHHO-HAYYHYIO TEPMHHOJOTHIO TPH
OIMCAaHMH SBJICHUH OKPYXKAIOIIET0 MHUPA;

000CHOBAaHHO MPUMEHSTH MPUOOPHI TSI U3MEPEHUS U HAOIIOICHUS,
UCTIONIB3YSl ONMHMCAHWE WM TPEUIOKCHHBIH alTOpUTM ASKCIEPUMEHTa C
IeIIbIO TTOJTyYeHUsI 3HaHUH 00 00bEeKTe H3yUeHMUs;

BbINOTHAMYb  CAMOCMOAMENbHbIE IKCNEPUMEHMDbL, PACKPLLEAIOUUe
NOHUMAHUE OCHOBHLIX eCMeCMEEeHHO-HAYYHbIX HOHAMUL U 3AKOHO8,
cobniodas npasuna 6e30nacHoll pabomvl; NPeocmasiams MNOJYYeHHble
pesyrbmamsl 8 MAbGIUYHOU, 2paguyecKol ui meKcmogou Gopme;
oenamuv 6bl800bL HA OCHOBE NOJYUEHHbIX U TUMEPAMYPHBIX OAHHbLX,
OCYWeCmenams — CAMOCMOAMENbHbIU  Y4eOHblll  NpoeKm Uil
uccnedosanue 8 obracmu ecmecmeo3HAHUs, BKIIOYAIOWUL onpedeneHue
membl, NOCMAHOBKY Yelu U 3a0ay, bl0BUICEHUe SUNOMe3bl U Nymell ee
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BBUIBJIATh XapakTep SBJICHUN B OKpYy)Karolled cpene, MOHUMATh
CMBICII HaOJIOJIaéMbIX IPOLIECCOB, OCHOBBIBASICh Ha €CTECTBEHHO-
HAy4YHOM 3HAHWH; WMCIOJB30BATH JUIS OMHMCAHUS XapakTepa MpOTEKaHUs
IpOLECCOB (PU3UYECKUE BEJIWYMHBI M JAEMOHCTPUPOBATH B3aUMOCBS3b
MEXIY HUMU;

OCYIIECTBIISITh ~ MOJEIMPOBAHUE  TPOTEKAaHUS  HAOII0JaeMbIX
IPOLIECCOB € YYETOM I'PaHUI] IPUMEHUMOCTH UCI0JIb3YEMbIX MOJIEIEH;

KPUTHYECKH  OLIEHUBaTh, HMHTEPIPETUPOBATH U  0OCYXKIaTh
uHpopMalmio, coaepxamyocs B coobmenusx CMMU, pecypcax
WHTepHeTa, HAy4HO-NIOMYJISAPHBIX CTaThAX C TOUKU 3PEHMsI €CTECTBEHHO-
Hay4YHOM KOPPEKTHOCTH; JeJlaTh BBIBOABI Ha OCHOBE JIMTEPATYpPHBIX
JTAHHBIX;

NpPUHUMATh  apTyMEHTHPOBAHHBIE PEUICHUS B  OTHOIICHHUH
OPUMEHEHHUsS  Pa3HOOOpasHbIX TEXHOJOrMM B  MpodeccroHaIbHON
JeSITebHOCTH U B OBITY;

W3BJIEKaTh W3 OIHCAaHUS MAallhH, TPUOOPOB M TEXHUYECKUX
YCTPOICTB HEOOXOAWMBIE XapaKTEPUCTUKU JUISI  KOPPEKTHOIO  MX
UCIIOJIb30BaHMs; OOBSCHATh NPUHIUIIBI, MTOJIOKEHHBIE B OCHOBY PabOThI
npuOOpOoB;

OpPraHU30BbIBaTh CBOIO JICATEIBHOCTh C YYE€TOM IMPUHIUIIOB
YCTOWYMBOI'O  Pa3BUTHUS  CHUCTEMBI  «IIPHPOJa—OOIIECTBO—YETOBEK
(OCHOBBIBAsICh Ha 3HAHUSAX O TPOIECCaX IepeHoca W TpaHCHOpMaIUU
BEIIECTB M HHEPIUH B SKOCHCTEME, Pa3BUTHMU U (DYHKIMOHHPOBAHUU
O6uocdepsl; 0 CTpYKType MOMYJSALUU U BUIA, aAaNTalUIX OPraHU3MOB K
cpene oOMTaHUs, CBOMCTBaX SKOJIOIMYECKUX (DaKTOPOB; PYKOBOJACTBYSCH
OPUHLUIAMU  pecypcocOepexeHns ¢ 0e30MacHOro  NMPUMEHEHUs
MaTepHajIoB U TEXHOJIOTUN; COXpaHss OMoJIornyeckoe pasHoobpasue);

00OCHOBBIBaTh MMPAKTHYECKOE MCIIONB30BAaHUE BEIIECTB W HX
peakuuii B MPOMBILIUIEHHOCTH U B OBITY; OOBSCHATH POJb ONpPEAEIEHHBIX
KJIACCOB BELIECTB B 3arPsA3HEHUH OKPY>KAIOILIEH Cpe/bl;

NeWCTBOBaTh B paMKax TPABWJI TEXHUKH OE30MaCHOCTH U B
COOTBETCTBUU C HHCTPYKLUUSAMH IO TNPUMEHEHHUIO JIEKapCTB, CPEICTB
OBITOBOM XUMHHM, OBITOBBIX OJEKTPUYECKUX MPUOOPOB, CIIOXKHBIX
MEXaHH3MOB, IIOHMMasi €CTECTBEHHO-HAy4YHBIE OCHOBBI  CO3IaHUS
NPENMCAHUMN;

IKCNEPUMEHMATbHOU NPOBEPKU, NpoGedeHUe IKCNEePUMEHMA, AHAIU3 €20
Pe3YIbmamos ¢ Y4emom HNOcPewHOCmuU UMepenus, (GopmyIuposanue
66160008 U NPeOCMABIeHUe 20MOB020 UHPOPMAYUOHHO20 NPOOYKMA,

obcyxcoams  cywecmsylowjue  JIOKAIbHble U PecUOHANbHbIE
npobnemvl  (3KoON02UUECKUe, DHepeemudecKue, Cculpbesvle U M.0.);
000CHOB8bIBAMb 68  OUCKYCCUU — BO3MOJICHbIE  NYMU — UX — peuleHus,
OCHOBbIBASACH HA eCMeCn8EHHO-HAYYHbIX 3HAHUSIX,

HAXO00UMb  63AUMOCEA3U  MeNHCOY CMPYKMypou u  QyHKyuetl,
APUYUHOU U cle0CmBueM, meopuell U paxmamu npu aHaiuze npooIemMHbIX
cumyayuti U  0OOCHOBAHUU  NPUHUMAEMbIX peuleHUull Ha OCHO8e
€CMeCmBeHHO-HAYUHBIX ~ 3HAHUL,  HOKA3bIBAMb  G3AUMOCES3b  MENCOY
obracmamu ecmecmeeHHbLX HAYK.
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(dhopmupoBaTh COOCTBEHHYIO
CTpaTeruio 3710poBbecOeperaroero (paBHOBECHOr0) MUTAHUS C Y4ETOM
OMOIOrMYecKor 1enecoo0pa3HOCTH, POJIM BELIECTB B IHUTAHUU U
KU3HEIEATEIBHOCTH KUBBIX OPTaHN3MOB;

OOBACHATP  MEXaHW3M  BJIMSIHMS HA  JKUBbIE  OpPraHU3MbI
AJIEKTPOMArHUTHBIX BOJH W PAJUOAaKTHBHOIO W3IY4EHHUS, a TaKKe
NEUCTBHS ~ aNKOTrOoNsd, HHUKOTMHA, HAPKOTHYECKHX,  MYTareHHBIX,
TEpaTOreHHbIX BEIIECTB Ha 3JI0POBbE OpraHu3Ma U 3apoJIbILIIEBOE
pa3BUTHE;

BBIOMpATh CTPATETHIO IOBEJCHHS B OBITOBBIX M YPE3BBIYANHBIX
CHUTYaIHsIX, OCHOBBIBAsICh Ha TOHUMAHUM BIUSHHS Ha OPraHU3M YeJIOBEKa
(GU3NIECKNX, XUMUYECKUX U OMOIOTHIECKUX (PAKTOPOB;

OCO3HAHHO JIEHICTBOBATh B CHTYallMX BBIOOpA MPOIYKTA WIIH YCIYTH,
NPUMEHSS €CTECTBEHHO-HAYYHbIE KOMITETEHIINY.

TemaTn4yeckoe NJIAHMPOBaHUE ¢ y4eTOM padoyeil NporpaMMbl BOCIIMTAHUA

Monyau padoueii nporpammbl Bocnutanuss KOI'OAY BI'T

«lIkoabHbIli ypox» OIHUM M3 HPUOPUTETHBIX HANpaBICHUH BOCIUTATEIbHOM paboThl BSATCKOM rymMaHWTapHOW TMMHa3HHM ONPEIENICHO
JTlyXOBHO-HPAaBCTBEHHOE BOCIIUTaHUE. B paMKax MIKOJIBHOIO ypOKa JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE PEAIU3YETCS YEPE3:

- HCHOJNb30BaHUE BOCIMTATEIbHBIX BO3MOKHOCTEM coJepkKaHusd Y4eOHOro ImpeaMera: JIEeMOHCTpAIMI0 MPUMEPOB OTBETCTBEHHOIO,
IPaXXJIaHCKOI'O MTOBEJICHMSI, IPOSIBICHUS YEIOBEKOIO0US U 100pOCEepACYHOCTH; TOAOOP COOTBETCTBYIOIMX TEKCTOB JUISl UTEHUS, 3a/1a4 JUIsl pelll eHus,
npoOJIEMHBIX CUTYalui 7151 00CYKIeHUS B KJacce;

- MPUBJICYCHNE BHUMAaHUS UIKOJbHUKOB K IEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha ypoKax SIBJIEHUH, OpraHu3anus Ux paboThl ¢ MOJy4aeMoil Ha
YpOKe COLMATIbHO 3HAaUUMON HH(pOopMaLueil — MHULMHPOBAHUE ee 00CYKECHNUs, BBICKAa3bIBaHUS YYAIlIMMUCS CBOEI'O MHEHHUS 10 €€ TIOBO/Y, BHIPAaOOTKH
CBOCTO K HEIl OTHOIIICHUS

- YCTaHOBJIEHUE JOBEPUTENbHBIX OTHOLICHUI MEXIy YUUTENIEM U €ro Y4eHHKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHSTHIO YYaIlUMUCS
TpeOoBaHUI W MpOochO yduTeNs, MPHUBJICYEHUIO MX BHUMaHMS K OOCyXJaeMoW Ha ypoke HH(pOpMalM{, aKTUBU3ALMU HUX I[03HABaTEIbHOMN
JESITENbHOCTH;

- MOOYXJEHHE LIKOJILHUKOB COOJIOaTh Ha YpOKe OOIICNPUHATHIE HOPMbI TOBEJIEHHUS, MpaBujia OOHIEHHUS CO CTapUIMMH (YUUTEISIMH) U
CBEPCTHUKAMH (ILIKOJIbHUKAMM ), TPUHIHIBI Y4eOHON TUCIMILIMHBI U CAaMOOPraHU3aliH;
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- MPUMEHECHHE Ha YPOKE MHTEPAKTUBHBIX opM paboThl ydammxcs, Hanbosee 3¢ PEeKTUBHBIX Ha Pa3HbIX CTYIEHSIX 00pa3oBaHuUs,

- BKJIIOYEHHE B YPOK 3JIEMEHTOB IPOEKTHO-UCCIEA0BATEIbCKON AEATENbHOCTH, YTO JaeT IIKOJIbHMKAM BO3MOXKHOCTh NPUOOPECTH HaBBIK
CaMOCTOSITENIFHOT'O PEIICHUS] TEOPETUYECKOM MpOOJEeMBbl, HaBBIK TEHEPUPOBAaHUS U OQOpPMIIEHUS COOCTBEHHBIX WJAEH, HABBIK IMyOIMYHOTO
BBICTYIUICHUS IIEpe]l ayJUTOPUEH, apryMEHTUPOBAHUS U OTCTaNBAHUS CBOCH TOUKH 3PECHHUS.

Hean: npuoOpereHre 0O0y4aIOUMMHCA COOTBETCTBYIOILEIO 0a30BbIM LIEHHOCTSIM OIbITA MOBEIEHHS, OMNbITA MPUMEHEHUs CHOPMHUPOBAHHBIX
3HaHUH M OTHOLICHUN Ha MPAaKTHUKE (TO €CTh B MPUOOPETEHUH UMH OMBITa OCYIIECTBICHHUS COIIMAIBHO 3HAYUMBIX JIEN).

BocnuTeiBaronuii moTeHuan ypoka peaau3yercs 4yepes noA00p BOCIUTHIBAIOLIETO COAEPKaHUsI MaTepuaila, B OCHOBE KOTOPOIr'o Jiexkar 0a3oBbIe
HAl[MOHAJIbHBIE IEHHOCTH: NAaTPUOTHU3M, COLMAJIbHAs COJUAAPHOCTH, I'PAXKIaHCTBEHHOCTb, CEMbs, TPYA M TBOPYECTBO, HayKa, TpaAULMOHHBIE
pOCCUICKHE PETUTUH, UCKYCCTBO U JINTEpATypa, IPUPOa, YETOBEUECTBO.

B cpenneii mkone 0a3oBble IIEHHOCTH (POPMHUPYIOTCS Ha pa3HbIX WIKOIbHBIX Mpeamerax. Hambonee sddextuBHOE (opMUpOBaHHE NaHHBIX
LIEHHOCTEH MPOUCXOAUT MOCPEJCTBOM NMPUMEHEHHUS YUUTENIEeM Ha YpOKE MHTEPaKTHBHBIX ()OPM PaOOTHI: YPOK-TOCTHUHAS, YPOK CEMEHHOI0 UTEHMS,
ypOK-MacTepckas (pe3ylbTaToOM KOTOPOrO CTAHOBUTCS CO3JaHUE CEMEHWHOro JpeBa), YPOK-DKCKYPCHsS, YPOK-AUCIIYT, MY3BIKAJIBHBIM YPOK, ypOK-
KOH(EpEeHLINs, KPYIJIbIH CTON, YPOK-NIOrPYKEHUE B TEMY, HEJEIU-TIOrpyKeHus (Hanpumep, «Henens nHOCTpaHHBIX SI3BIKOB»), YPOK-1€0aThl, YPOKH-
JMCKYCCHH, YPOK-MacCTepCKasi, ypOK MOrpyKEHUE B TIOHATHE, YPOK-pOJIeBast UTPa, YPOK-KOH(PEPEHIHs, YPOK-TIEKIHs, YPOK-TIPAKTUKYM, HEeJlelsl HayKH,
MY3C€UHBIH YpOK, MHTErpaTHBHbIC O00pa30oBaTEIbHBIC IKCIEIUIMM, OMOIMOTEUHBIH YPOK, MY3eHHBI YpOK, TeaTpalbHbIi YPOK, YpOK-BCTpeda ¢
HPEJCTaBUTENIIMA KYJIbTYphl U HCKYCCTBA, YPOKH-IKCKypcuu B JleHapomapk, YpOKHU-KOHLEPTHI, YPOKHU-TIpOo(eccHOHabHbIE MPOObI, YpPOKH-
BOJIOHTEPCKHE aKLIUH, YPOKU-ITUCKYCCHH C IIPEICTaBUTEISIMHU PA3HBIX CTPaH.

ba3zoBas neHHOCTH «ceMbsi» (hopMupyercs mpu OOCYXKAEHUU TAKUX MOHATHH, Kak JI0O00Bb M BEPHOCTh, JOCTATOK, YBAXEHUE K POAUTEISM,
3a00Ta 0 CTapIIMX ¥ MJIAAIINX, 3a00Ta 0 MPOAOIKEHUHU posa. BocnuTarenbHbIl MOTEHIIMANT CEMEMHBIX LIEHHOCTEN PEeATU3yeTCsl Yepe3 YPOKU, KOTOphIE
IPOBOJAT POAUTENH, SBIISIFOIIMECS CHEIMATMCTaMH B KaKoH-1100 cdepe AesTeTbHOCTH.

«[TaTpnoTn3mM» Kak EeHHOCTh POPMUPYETCS IPH U3YUEHUH TeM, CBSI3aHHbIX ¢ Poccuelt u ee Hapo0M, MaJIol pPOITUHOM.

Yepes 00CyxkIeHHE BOIPOCOB JUYHON U HAIMOHAJIBLHOW CBOOOJBI, TOBEpUs K JIIOJSAM, HHCTUTYTaM roCyAapcTBa U I'Pa)JIaHCKOro OOIecTBa,
HOHATHS CIIPABEUIMBOCTH, MUJIOCEP/IHSI, YECTU U JOCTOMHCTBA (DOPMUPYETCS LIEHHOCTh «COLMATIbHAS COTUAAPHOCTH.

dopMupOBaHUE «TPAXKAAHCTBEHHOCTU» IMPEANoaraeT 3HaHHUsA O MPaBOBOM I'OCYJIApCTBE, IPa)XJAaHCKOM OOIIECTBE, 3aKOHE M INPaBONOPSJIKE,
cB000/I€ COBECTH U BEPOUCIIOBEIaHNUS1, TIOHUMAaHUE TOTr0, YTO YEJIOBEK KUBET B MOJUKYJIBTYPHOM MHpE.

@opMHpOBaHUE LENCYCTPEMICHHOCTH, HACTOMYMBOCTH W YBAXKEHHUS K TPYLy HPOUCXOOUT 4Yepe3 IO3UTUBHOIO OTHOIIECHUS K IOHATHAM
«TBOPYECTBO» U «CO3UTAHHEY,

®opMHpoBaHUE HAYYHON KapTUHBI MUPA, Pa3BUTHE CTPEMIICHUS K UICTUHE, IOHUMaHUeE [IEHHOCTH 3HAaHUM.

ba3oBas IeHHOCTh «TPaJUIIMOHHbIE POCCUIICKHE PETUTUN» (popMupyeTcs depe3 00CyXk/IeHHE BONPOCOB, CBSI3aHHBIX C MPEICTABIECHUsIMH O BEpe,
JlyXOBHOCTH, PEIMTMO3HOM KM3HU YEJI0BEKA, IEHHOCTH PEIMTMO3HOI0 MUPOBO33PEHUS, TOJIEPAHTHOCTH.

dopMupoBaHHE IIEHHOCTH «MCKYCCTBO M JIUTEPATypa», TIe 00ydarouuecs 3HAaKOMSTCS C TIOHSATHIMU «KPacoTay, «TapMOHUS, «TyXOBHBIH MHP
YeJIOBEKA», KHPABCTBEHHBIH BBIOOP», «CMBICI JKU3HN», «ICTETUYECKOE Pa3BUTHEY.

dopMupoBaHHe MPEACTABICHHS 00yUaromuXcst 00 HBOJIOLMH, POAHOM 3eMIle, 3alI0BETHOM MPUPO/IE, IJIaHeTe 3eMIIs.

[lonnmanue mupa BO BCEM MHMpE, 3HAKOMCTBO C MHOrooOpa3ueM KyJIbTyp M HApOJO0B, PaCCMOTPEHHE IPOrpecca 4eI0BEYECTBa, MOITYYEHHE
IIPEICTABIICHUS O MEXKAYHAPOAHOM COTPYIHHYECTBE.
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«KioueBble fesa» — 3TO IVIaBHbIE TPaJUMLUOHHbIE OOIIErMMHa3uyeckue jaena. KoUIeKTUBHBIM T'MMHa3MYECKUI MPOEKT — TPaJULIMOHHBIN
©XKEroJHbIM MPOEKT, 00bEIUHSIIOMUN OTHOW TeMOM, uaeei Bce coobITus, npoucxosaimue B mkone. KI'TI exeronHo MeHseTcs, Kak MpaBUIO, COCT OUT
U3 4 TeMaTUYEeCKUX YacTel, pean3yIoNIMXCsl B paMKax y4eOHbIX deTBepTed. TpaauiroHHbIE THIMHA3UUECKHE MPa3IHUKH — €KETOJHO MPOBOANMBIC
TBOPYECKUE JI€J1a, CBS3aHHBIC CO 3HAYMMBIMHU JUIsd JE€T€Hd M IEeAaroroB 3HAMEHATENbHBIMU JAaTaMH. TpaJullMOHHbIE I'MMHA3MYECKUE COOBITHUS —
€XEroHO MPOBOIUMBIE JIeNa, He SIBISAIONIMECS Mpa3JHUKAMU, HO ONpeelisionue aTMochepy rTMMHAa3HueCKOro coo0ecTBa. 3aluTa YeCTH HIKOJIbI B
KOHKYpCax, COPEBHOBAHHUSX, OJIUMIIAA/IAX.

«IIpodopuentanus» CoBMecTHas JEATEIbHOCTh I€ArOroB M UIKOJbHUKOB II0 HANpPaBJICHUIO «IPOQOPUEHTAlMs» BKIIOYaeT B ceOs
npodeccuoHanbHOE NPOCBEIICHUE IKOJIBHUKOB. 3ajaua COBMECTHOM AEATEIbHOCTH Iefarora U pebeHka — MOAroTOBUTh IIKOJbHUKA K OCO3HAHHOMY
BbIOOpY cBoeil Oyaymei mnpodeccuoHambHol aestenbHOCTH. Co3maBas NPOPOPUEHTAIIMOHHO 3HAYMMBIE TNPOOJIIEMHBIE CHUTYyallud, IeAaror
aKTyalu3upyeT MpodeccuoHaTIbHOE caMOoOoIIpeieTIeHHEe 00yJYarouXcsl, TO3UTUBHBIN B3IV HA TPYJ B MOCTUHIYCTPHAILHOM MHpPE, OXBAThIBAIOIIUN
HE TOJILKO MPO(eCCHOHAIBHYIO, HO U BHENIPO(ECCHOHAIBHYIO COCTABIIAIONINE TAKOH JesITeIbHOCTH.

BriOpannbie u3 monyns «llkombHbIN ypox», «KioueBsle nenay», «lIpodopueHTtanus» Hend W 3aadydl OTHOCATCS K pasnenaM paboueit
IIPOrPaMMBI 110 €CTECTBO3HAHHUIO.

10 kiace
Coaep:xanue Koa-Bo JlabopaTopHbIe Kou-Bo
4yacoB NpaKkTHYeCKHe PadoThl | KOHTPOJIbHBIX
BBenieHne B ecTeCTBO3HAHUE 4 - -
EcTtecTBO3HAaHME M METOIBI IO3HAHKS MUPA 17 4 1
Meramup 12 1 -
O6omouku 3emin: urocdepa, ruapocdepa, atmochepa 13 3 1
Maxkpomup. buochepa 21 6 1
AbGunornyeckue GakToOpbl U MPUCIIOCOOICHHOCTh K HUM JKHUBBIX OpPTraHN3MOB 26 6 1
[TpocTpaHCcTBO M Bpemst 4 -
3amuTa MpOoeKTHBIX paboT 3 -
PesepBHOE Bpems 2 -
UTOrIO: 102 20 4
11 kaace
Conepxanue \ KoJa-Bo \ JlabopaTopHbie/ \ KoJu-Bo
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4acoB IIpakTnyeckne padboTbl | KOHTPOJIbHBIX
[ToBTopenue kypca 10 kinacca 7 - 1
Mukpomup. AtoMm. BeriectBa 33 8/1 1
XUMHYECKUE PeaKIuu 13 212 1
UYenoBeK M €ro 3J0pOBbE 21 2/4 1
CoBpeMeHHOE eCTeCTBO3HAHUE Ha CITY)KOe YeoBeKa 28 1/2
UTOroO: 102 13/9 4

Conepxxanue yueOHOT0 npeamera
10 xaacc
BBenenue B ectecTBO3HAHHE
IIpupona - cpena oOMTaHUS W MCTOYHHUK JKU3HU. YeJOBEKa. B3aMMOOTHOIIEHUS YeTIoBEeKa U MPHUPOJBI, WX nuaynekTuka. [Ipupona — ucTouHuK
TBOPYECKOr0 BJIOXHOBEHUS JesiTesiel ucKyccTBa. EcTecTBO3HaHMEe — €IMHCTBO HAayK O mpupoje. Martepust u popmbl ee cyliecTBoBaHus. [luanekruka
ecrecTBo3HaHMs. OCHOBHBIE 3Tambl €ro pa3BuTus. [IoHsATHE O eCTECTBO3HAHUH, KaK CUCTEME HayYHBIX 3HAHUH O MPUPOJIE.

Tema 1. EcrecTBO3HAHME U MeTOAbI IO3HAHUS MUPA

OMIIMPUYECKUH YpOBEHb HAydyHOro mo3HaHus. DOpMbl MO3HAHMS: HAYYHOE M HEHayyHoe. J[Ba ypOBHS HaydHOrO MO3HAHUA: dSMIUPUUYECKHUI
YYBCTBCHHBIN (OIBITHBIN) U TEOPETUUYCCKHH (pariMoHaIbHbIN). [ToHsITHE 00 YMIIMPUUECKOM YPOBHE HAy4HOIrO IMO3HAHMS M €ro MeTonax. HabmoaeHue
nu 3KCH€pI/IM€HT. FI/IHOTGSa U1 BBIBO/.

MopenupoBaHue, Kak METOJ Hay4dHOro mo3HaHus. Ilpomecc MomeauMpoBaHHMS M €ro COCTaBHBIC YACTH: CYOBEKT (HMCCIIEIOBAaTENb), OOBEKT
(mpeamMeT, mpoIiece WK SIBJICHHUE) U MOJIeIb, OTPaKAOIIas OTHOIICHUE MEX Ty HUMU. THIIBI MOJIENel: MaTepruanbHbIe U 3HAKOBBIC.

Teopernyeckuil ypoBeHb HAYYHOrO mo3HaHUA. [oHSATHE O TEOpPETHUUECKOM YpOBHE HAYYHOI'O IMO3HAHHS M €Tr0 COCTABIAIOMIMX (OCMBICIECHUE
AKCIIEPUMEHTAIIbHBIX (haKTOB, pa3paboTka M 0OOCHOBAHUE THUIIOTE3, MOCTPOCHHUE TEOpHH). MoJenrpoBaHUe HA TEOPETHUYECCKOM yYpPOBHE IMO3HAHHS U
THUIIbBI MOI[GJIGﬁ (I/IILGaJIbHaSI, aHaJIorus, MaTeMaTI/I‘-IeCKaSI). POJIB MBICJICHHOT' O 3KCHepI/IMeHTa U MAaTeMaTHU4YCCKOI'O MO,Z[GHI/IpOBaHI/ISI B CTAHOBJICHUU U
paSBI/ITI/II/I CCTCCTBCHHBIX HayK.

s3Ik ectecTBO3HaHUs. buonorus. bruonorndeckas cucteMaTuKa M €€ BaKHEHIIME TaKCOHbl. buHOMMHAaIbHAsE HOMeHKIarypa. [lonsitue Buaa.
Cucremartuka >kxuBoTHBIX. [loHsTHE Moponabl. Cuctemaruka pactenuid. [lonstue copra. bronoruueckas HoOMEHKIaTypa — OCHOBa MpodecCHOHaIbHOM
JIESITCIILHOCTH.

Xumus. TpuBuanbHble Ha3BaHus. PanmoHanbHas HomeHKiarypa. MexayHapoanas HomeHkiarypa MIOITAK. Xumuueckue 37€MEHTHI U
MPOUCXOKJIeHNEe UX HazBaHuil. Kimaccuukanus HeOpraHMYEeCKHX BEIIeCTB (OKCHBI, KUCIOTHI, OCHOBAHHS, CONM) W MPHUHIMIIBI 00pa30BaHUS HX
Ha3BaHUM.

Ousnka. Equaniel u3meperus (u3nveckux BenuunH Ha Pycn. EquHuIbl n3mepenus GU3MYECKUX BEIMYMH B HEKOTOPBIX JIPYrUX CTpaHax.
MexnyHapoaHas cucTemMa enuHuIl u3MepeHus ¢puszndeckux BenuunH — CU. OcHOBHBIC U MPOU3BOJHBIC €IUHUIBI H3MEPEHUS (PU3NYECKUX BEITHUYUH
CH.
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EcrecTBeHHOHAay4HbIE MOHATHUS, 3aKOHbI M Teopuu. EcTecTBeHHOHay4Hble NOHATUSA. KOHKpeTHble M aOCTpPaKTHBIE €CTECTBEHHOHAyuYHbIE
HIOHATHS.

3aKOHBI ecTecTBO3HaHMS. EcrecTBeHHOHayuHble Teopuu. OmnucarenbHble TEOPUM M OOBACHUTENBbHbIE Teopuu. [IporHozupyromas poib
€CTECTBEHHOHAY4HbIX Teopuil. EcTecTBeHHOHayuyHast kapTuHa Mupa. KapTuHbl Mupa: penurnos3Has, ObITOBasi, Xy/10)KeCTBEHHas. EcTreTcBeHHOHay4Has
kaptuHa mupa (EHKM). OBomroniuss EHKM 1 ee 3tanbl: apucTOTeNeBCKH, HBIOTOHOBCKHM, SHHIITEITHOBCKAs! pEBOJIOLUS.

[IpyHIMNOBl NO3HAHWS B €CTECTBO3HAHUU: COOTBETCTBUS, AONOJHUTEIBHOCTH, NMPUYMHHOCTH, CUMMETPUU. MUpBI, B KOTOPBIX MBI JKHBEM.
Knaccudukanus MupoB (MeraMup, MakpoMup, MUKPOMHP, HAHOMUD). [ paHuIbl MUPOB U YCIOBHOCTb 3TUX IPAHULL.

[TpuGops! A7 U3y4yeHHUsT MUPOB, UX 3BOJIOLUSA OT CBETOBOro Mukpockomna P.I'yka 1o ckanupytomero TyHHenbHoro mukpockona (CTM) u
aTOMHO-cHJI0BOro Mukpockomna (ACM). MonekymspHoe pacrio3HaBaHUE U €T'0 POJIb B IPUPOJIE M KU3HH YelloBeka. KomMmbroTepsl Oyaymiero.

JlaGopaTopHbie ONBITHI.

1. IlocTpoeHne paBHOCTOPOHHUX TPEYTOJIbHUKOB U3 CIIMUYEK HA TUIOCKOCTH U B IPOCTPAHCTBE.

2. Unnroctpauusi IpUHLIKMIIA COOTBETCTBHUS.

3. MopenupoBaHue NpUHIMIA PabOThl CKAHUPYIOLIEr0 MUKPOCKOIIA.

4. Jloka3aTenbCTBO OEIKOBOM MPUPO/IbI (PEPMEHTOB.

IIpakTyeckas padora Nel. Dmnupuyeckoe Mo3HaHUE B U3y4YEHUHN €CTECTBO3HAHUS.

IIpakTnuyeckas padora Ne2. HaGnroneHue 3a H3MEHEHHEM TEMIIEPATYpPHI JIbJIa U €r0 COCTOSHUEM IIPU HarpeBaHUU
IIpakTnyeckas padora Ne3. HabGnronenue 3a npopactaHueM ceMsiH (acomu

IIpakTnyeckas padora Ned. HabGnronenue 3a ropsieii cBedoit

Tema 2. Meramup

UYenosek u Beenennas. XpoHOIOTWs aCTPOHOMUYECKUX MPEACTaBICHUN U OTKPBITUN: F€OLIEHTPUYECKAs CUCTEMA MHPA; aHTPOIOLEHTPUYECKAs
cHUCTeMa MHUpa; TeIUOIEHTpUYECKasi cucTeMa Mupa. ACTpoHOMBI 16-19 B.B. M UX BKJIaJl B pa3BUTHE MPEACTaBICHUN 0 BeeneHHOM.

Kocmonorusa. Bknan oredecTBeHHOW HaykKd B MHUPOBYIO KocMonoruto. Ilpoucxoxaenue m crpoenue Bceenennoil. ®dusnyeckue SBICHUS U
3aKOHBI, CBSI3aHHBIE C TPOHMCXOXAECHHUEM M cTpoeHueMm Bceenennoit. D¢dext Joruepa. 3akon Xab6ma. Teopuss Bombmoro BapeBa. Eguauiier
M3MEpeHUsI KOCMUYeCcKuX paccrosiunii. HebecHbie Tena. Co3pe3nus. 3Be3nHble CKOTUIeHUs. 3Be3/bl. [imaneTsl. KomMeTsl, MeTeOpuThI, acCTepOU/IbI.

Kak uenoBek m3yuaer meramup. [lepBbie Teneckornbl U oOcepBaTropuu. Teneckomn-pedpakrop u Teneckon — pediaextop. Paauoreneckonsl u
MeXIUTaHeTHbIe cTaHuu. OpOuTanbpHas acTpoHomudeckas oocepsaropust (OAO).

3akoHbI IBIKEeHHS HeOecHbIX Tell. [1epBrIil 3akon Kemepa. Anoreit u mepureit. XapakTepuCTUKH dJUTUIICA: (DOKATbHOE pacCcTosHKE, POKYC, OCh,
MOJIYOCh, SKCIIEHTpUCHUTET. BTOpoil u Tpetuii 3akonsl Kemiepa. 3akoH BceMupHoOro tsrorenus. KocMuueckue cKopocTu.

[amaktuku. OOmue cBeaeHuss o TrajakTHkax. YepHble ApIpbl. Kiaccuukamusi rajakTHK: SJUTUNTHYECKHE, CHUpPAIbHbIE, HEMpPaBUIIbHBIC,
panuoranaktuky. Hama ranakruka - Mieunsiii myth. KBazapel.

3Be3nbl. ConHue. 3Be3bl, X poxaeHue. CHEKTpadbHbI aHAIW3 — OCHOBA MCCIEIOBAHUS XUMHUYECKOI'O COCTaBa 3BE3[. XapaKTEPUCTUKU
(CBETUMOCTB, CHEKTpaJbHBIA Kiacc, 3¢ (eKTUBHAs TeMmmeparypa) U KiacCH(UKAus 3Be37 (KeNThle M KpacHble KapiUK{, KpPacHbIe TUTAHTHI,
CBEPXTUTaHTHI, OeJble KapJauKu, HEUTpOHHBIE 3Be31bl). [Iponcxoxkaenne ConHia u ero crpoeHue. CTpykrypa coimHedHo atMocdepsl. ComHEUHbIN
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Berep. ComHeuHas cucteMa U ee IwiaHeTbl. CtpoeHne ConHEYHOM cuctembl, MmIaHeThl COMHEYHON cucTeMbl. J[pyrue CTpYKTYpPHBIE 3JIEMEHTHI
ConHe4HOl CUCTEMBI: CIYTHUKU IIJIAHET, ACTEPOUIbl, KOMETbI, METEOPUTHI.

JlaGopaTopHble ONbITHI.

1. Onpenenenue reorpaduveckol MHUPOTHI O yray HaOmoaeHus [lonspHoit 3Be3/bl1.

2. Iloctpoenue rinuinca.

IIpakTuyeckasi padora NeS. M3yuenue 3Be31HOT0 HeOa ¢ MOMOIIBIO MTOABUKHOW KapThl.

Tema 3. O60s10uku 3emian: aurocdepa, ruapocdepa, atmochepa

Crpoenne 3emmu. Jlutochepa. BHyrpennee ctpoenue 3emin U ee XxuMuueckuii coctaB. CTpoeHue u coctaB Jutochepsl. MuHepasibl U TOpHBIC
nopoapl. Pyasl. Jlutochepusie tummtel. 3emuerpscenus. [llkana Puxtepa. UHTeHCHBHOCTD 3eMieTpscennii. [lynamu.

I'uapocdepa. Oxeanst u Mopsi. CoctaB ruapochepsl. MupoBoii okean. Mopst. Hetunnunsie mopsi: CapraccoBo, Kacnmiickoe u Apanbckoe.

Tema MOpsi B IPOU3BEICHUAX MUPOBOM XY 0KECTBEHHOW KYJIBTYPbL.BOJIBI OK€aHOB M MOpeil. XMMUYECKHI COCTaB MOPCKOM M OKEAaHMYECKOU
Bozabl. [Ipomwmme. Jlen B okeane. I'pennanaus. Anrtapktuna. J[Buxenue Bog MupoBoro okeana. IIpunuBbel u otinuBbl. Mopckue TteueHus. Tumbl
kiauMara. Boael cymu. Bonel ey u ux kinaccudukanus. Poqauku. 'eitzepsl. MuHepanbHble BoAbl M UX Kiaccudukanus. [IpobGiema nmpecHON BOABI.
Oszepo baiikan. KapcroBble siBiieHUs U 00pa30BaHKUE CTAJIAKTUTOB U CTaJIarMUTOB. AHOMaJIbHbIE CBOWCTBA BO/IBI M MX 3HAYEHHE B MPUPOJIE.

Atmocdepa. Tloroma. Atmocdepa u ee coctaB. BeprukanbHoe crpoeHue armocdepsl: Tponocdepa, crpatochepa, me3zochepa, Tepmocdepa,
sk3ochepa. CoctaB Bo3ayxa. O30HOBbIE IBIPBI U MapHUKOBLIN 3¢ dekt. [loroga u kmumar. AtmochepHoe nasnenue. Berep. ATmochepHoe AaBiIeHHE.
Kecconnas u BeicoTHast 60ne3Hu. L{MKIIOHBI M aHTUIUKIOHBL. ATMOoc(hepHble GpoHTHL. BeTpa u WX BHIBI: IIKBaJ, CMEpY, aHTHIIaccar, maccar, Opwus,
¢ben, Oopa, CHUpPOKKO, MYCCOHBI, TallQyHbI, yparanbsl, cmepun, TopHano. lllkana bodopra. Braxxnocts Bo3ayxa. Bnaxunocts Bo3ayxa. I[lcuxpomerp u
I'urpomerp. Touka pockl. O6naka, ux Gopmsl u pazmepsl. Tyman. Ocanku 1 ux Tansl. Pagyra.

3eMJeTpsACEHNUs, IIyHaMH, pa3jMYHble OKeaHbl U MOpsl, aiicOepru, MOPCKUE TEUEHUs, POJHUKH, reisepbl, o3epo baiikan, kapcToBble ABIICHUS
(cTanakTUTBHI M CTaJarMUTHI), aTMoc(depa U ee CocTaB, IUKIOHBI U aHTUIIUKIIOHBI, BUJIbI BETPOB, TYMaH, Paayra, 0CaJIKu pa3IMyHbIX THIIOB.

JlabopaTopHble ONBITHI.

1. 3y4enue coctaBa rpaHuTa.

2. MonenupoBaHHi€e BbICOKOW IJIOTHOCTH BOABI MepTBOro Mopsi.

3. Pacmmpenue BoJbl IpU HarpeBaHUH.

IpakTnyeckas padora Ne 6. II3yueHne KOJUIEKIIUN TOPHBIX MTOPO

IIpakTnyeckas padora Ne 7. M3yueHue )KeCTKOM BOJbI U yCTPAaHEHHE €€ )KECTKOCTU
IIpakTueckas padora Ne 8. I3yueHue napaMeTpoB COCTOSIHUS BO3/lyXa B KaOMHETE.

Tema 4. Makpomup. bnocdepa.
XXu3Hb, IPU3HAKK KUBOTO U UX OTHOCUTENHFHOCTh. OCHOBHBIE CBOMCTBA KHBOT'O OpPraHW3Ma: €IMHCTBO XMMUYECKOTI'O COCTaBa, OOMEH BEIECTB,
CaMOBOCITPOU3BEJICHNE, HACIEICTBEHHOCTh, I3MEHUNBOCTh, PA3BUTUE U POCT, PA3IPAKUMOCTh, JUCKPETHOCT U IIEI0OCTHOCTh, SHEPrO3aBUCUMOCTb.
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JKuBble cuCTEMBI, KaK CaMOYITPaBJISAIOIIKAECS, CAMOPETYINPYIOLIUECS, CaMOOpraHu3yromuecs cucteMsl. Tpu Hadaia TepmoauHaMuku. [lonsaTue
SHTPOIHH.

[Ipoucxoxnenue xu3Hu Ha 3emiie. OCHOBHBIE THMIIOTE3bl NMPOUCXOXKICHUS JKU3HM Ha 3eMjle: KpealMOHM3M, TMIIOTE3a CaMONPOM3BOJIBHOIO
3apOXKACHUS KU3HU U3 HEXKHUBOIO, KOHILENLHA OHWOreHesa, TUIOTe3a MaHCIEePMHUM. [umore3a MPOUCXOXKAEHUS KU3HU IyTeM OHMOXMMHYECKON
spomonuy (runotre3a Onapuna—XonaeitHa). Jluckyccrs o0 BO3SMOXXHOCTHU CYIIECTBOBAHUSI BHE3EMHBIX [IMBUIIM3AIIMA.

XUMUYECKUH COCTaB KJIETKM. XMMHUYECKasl OpraHu3alys KIETKA Ha aTOMHOM — 3JIEMEHTHOM, - ypoBHE. MakposneMeHTbl. MUKPO3JIEMEHTHI.
MornekynsipHbIid ypOBEHb XUMUYECKOW OpraHu3aIluy KIETKH (MOJEKYJISIPHBIA COCTaB KJIeTKH). Heopranuueckue coeiMHEHUS KIeTKH. Boga u ee poib.
MunepanbHble conu. OpraHuYecKre BEIeCTBA KIETKH.

VYpoBHU opraHuzanuu Ku3HU. KIeTO4YHBIM ypOBEHb OpraHu3aluyd >KM3HU Ha 3emiie. TKaHEBBIM ypoBeHb. THIBI TKaHEW KUBOTHBIX
(amuTenuanpHas, COeqMHUTENbHAs, MbIILIEYHAas!, HEpBHAs) U pacTeHul (o0pa3oBareabHasi, MOKPOBHAs, OCHOBHAs U MpoBoAsias). OpraHHblii ypoOBEHb.
Opra"nu3MeHHbI ypoBeHb. [lonyIaIMOHHO-BUIOBOW YpOBEHB. broreoneHoTHYeCKni ypoBeHb. brorieno3. bruochepHsblii ypoBeHb.

[Ipokapuotsl 1 3ykapuothl. [IpokapuoTsl U 3ykapuoThl. bakTepun u ux kinaccudukanus: mo Gopme (OaMILIB, KOKKU, COUPUIIIBI, BHOPUOHBI),
0 TUNY NUTaHUs (canmpouThl, Mapa3uThl), MO OTHOLIEHHIO K KHCIOpoay (a’poObl, aHadpoObl). OCOOEHHOCTH CTpPOeHUs OaKkTepuil U Hux
KU3HENeITenbHOCTU. Ponb OakTepuu B MpUpPOAE U KU3HM yenoBeka. [{nanobakTepuu (cHHe-3eJeHble BOJOPOCIN) U OCOOCHHOCTH WX CTPOCHUS U
KU3HEJESITeNbHOCTU. Ponb 1IMaHo0aKTepuii B pupoIe.

Crpoenue knetku sykapuotoB. Kinerounas teopus. Ilpocreiimue. Bupycel. Kiierounas teopust u ee nonoxxenus. Ilpocreiimne: KryTUKOBbIE,
pecHUYHBIe, aMeOoHIHbIe. 3HaUEHUE MPOCTEHIINX B MPUPOAE U KU3HH denoBeka. Bupycel. CTpoeHne U 0COOCHHOCTH KHU3HEACITEIbHOCTH BUPYCOB.
Bupycusie 3a6oneBanus yenoseka. BUY u CITN. ['pudsl. Pons rpu6oB B mpupoe U B X035 CTBE YeTOBEKa.

Oxonorudeckue cucreMsl. [lonarue skocuctemsl. buoron. buonenos. buoreonenos. Otianuns OuoreorneHosa ot s3kocuctemsl. HecrabuibHble
CcTaOWJIbHBIE SKOCHUCTEMBl. THIONOTHS >KMBBIX OPraHMU3MOB AKOCHCTEMBI: MPOAYIEHTBI, KOHCYMEHTBHI, peayleHThl (campoduTsl). ABTOTPOQBI.
I'ereporpodbr.

[TorsiTrie 0 MUMIEBBIX (TpOoHUUECKUX) TEMSAX OMOreoreHo3a. buomornyeckuii KpyroBopoT BemiecTBa B mpupoje. [luimieBbie memnu. DKOIOTHS.
Oxonornueckue ¢akrtopel. [lumeBas 1enb. J[Ba OCHOBHBIX THMa TPOPUUYECKUX IeTed — MacTOMIIHBIC (IIeTH BBICJAHWSA) U JCTPUTHBIC (IIETH
paznoxenusi). [TumeBas ceTb. DKoNOrnuecKre NupaMuIbl (YUCIEHHOCTH, Oruomaccsl, sueprun). [Ipasumno 10 %.

[Tousitue 06 sxomoruu. OCHOBHBIE TPOOJIEMBI HKOJIOTHH. DKOJOTHUECKHE (PaKTOpBI: aOMOTHYECKUE, OMOTHYECKUE, aHTPOIIOTCHHBIE.

buocdepa. buochepa u ee rpanunpl. Konnenmus ssomoruu 6uocdepsr B. 1. Bepnaackoro. Hoocdepa. Texnocdepa. OcHOBHBIE TTOAXOABI B
YYEHHMH O Ouocdepe: sHEpreTudyeckuid, OMOreoXMMHUYECKUui, HMHPOPMAIMOHHBIN, MNPOCTPAHCTBEHHO-BPEMEHHOW, HOOC(EpPHBIA. DKOIOrMYecKue
po0OJIEMBI YEITOBEYECTBA.

[Tonsitne Owomormdeckoi HBomoIMU. [loHATHE OMONOTHYECKON SBOMIONUU. JITUTENBHOCTh, HEOOpAaTUMBIN XapakTep, HampaBICHHOCTH
sBoonMU. OCHOBHBIE HANPABJIEHU 3BONIIOIMH. bronornueckuit nporpecc. buonorndeckuil perpecc. AHTPOIOI€HE3 U €ro ATAlbI.

OpomtoniuonHas teopud. [lpeanoceiiku co3naHus sBomonMoHHON Teopun Y.JlapBuHa. Jlormueckas cTpykTypa AapBHHHM3Ma (M30bITOYHAS
MHTEHCUBHOCTh Pa3MHOXEHHs, 00ph0a 3a CyIIECTBOBAHUE U €€ BHJIbl, €CTECTBEHHBIH 0TOOp). CHHTETHYECKas Teopus HBOMOLMHU. MUKpPOIBOIIOIMS.
BunoobpaszoBanue (reorpapuueckoe U 3Konorudyeckoe). MakpoisBosronus. JBUXKyIIME CUIIbI SBOJIOLUHN: MYTAllMOHHBIM MpoLece, MOMyISUOHHbIE
BOJTHBI, M30JIA1IMsA. DOPMBI €CTECTBEHHOT'O 0TOOPA: CTAOUIM3UPYIOIIUH, TBUKYILUH, TU3PYITUBHBIH.
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JladopaTopubie onbIThl. 1. CBolicTBa OenkoB. CBoMcTBa TIOKO3bI. CBOMCTBA caxapo3bl. CBOWMCTBa Kpaxmalia.

IIpakTHyeckas padora Ne 9. PacniozHaBaHue OpraHUYECKUX COCIMHEHUN

IIpakTHyeckas padora Ne 10. 3yueHne MUKpOCKONMYECKOT'O CTPOEHUS KUBOTHBIX TKaHEH

IMpakTnueckas padora Ne 11. M3yyeHnue pacTUTEIbHON U )KUBOTHOM KIIETKH

IIpakTHyeckas padora Ne 12. M3ydenue npocrermmx

IIpakTHyeckas padora Ne 13.13y4yeHne B3aMOCBA3€il B HICKYCCTBEHHOW dKOCUCTEME — aKBapUYME U COCTABJICHUE LI€TIEN TUTaHUS.
IIpakTuueckasi pa6ora Ne 14. V3ydenne ObITOBBIX OTXO/IOB.

Tema 5. AOnornveckue GaxkTopbl M NPUCIOCOOIEHHOCTh K HUM KHUBBIX OPTraHU3MOB

Ocobennoctu knumara Poccun. 30Ha apKTUYECKUX MYCTbIHb, TYHAP U JiecoTyHap. Knmumar Poccun. [Ipuponno-kinmarudeckue 30ub1 Poccun:
apKTUYECKUX IIYCTBIHb, TYHJIp, JIECOTYHAp, TalI'M, CMEIIAHHBIX M IIUPOKOJMCTBEHHBIX JIECOB, JIECOCTEIHAsA, CTENEH, IMOJYIYCThIHb, IYCTBIHb.
Pa3zHoob6pa3zue 1 mpucnoco0IeHHOCTh )KUBBIX OPTaHU3MOB K TOW WJIM MHOM MPUPOAHO- KIMMAaTHYECKOH 30HE.

DnekTpoMarauTHas npupoja ceera. Cer. Pa3sBuTue npeacTaBieHuil 0 mpupoe cBeTa. DIIEKTpOMarHuTHoe usnydenue. Jinna Bomuel. Yactora
konebanuil. Illkana snekTpoMarHUTHBIX BOJH. ['amma-Jlydm, peHTreHOBCKOE H3NydeHHe, yAbTpaduoJIETOBOE H3IY4YE€HHE, BHJIMMOE H3IIy4eHHE,
UH(pPaKpacHOE U3ITyYCHHUE U UX POJIb B IPUPOJIE U )KU3HH YEIIOBEKA.

OnTtuyeckue cBoiicTBa cBeta. JlBolicTBeHHas npupoja ceera. ®oToH. 3aKOHbBI OTpaxKeHUs U mpeaomiieHus: ceta. OTHOCUTENbHBIN OKa3aTelb
npenomieHus. PakTopbl, BAMSAIONIME Ha II0Ka3aTeNlb IPEIOMJICHUS: NPUPOJA BEIECTBA, TEMIEpaTypa, [UIMHA BOJHBI MAJaOLIEro HM3JIy4CHHS.
Pedpaxromerp. Aucnepcus, audpaxiust 1 HTHTEpPEpeHIHs CBETA.

CBeT M TMPUCTIOCOOIEHHOCTh K HEMY JKHMBBIX OpPraHM3MOB. BiMsHHE cBeTa Ha OpraHM3alMI0 KM3HEHHOTO IHKJIA OPraHW3MOB. BHOPUTMEL.
®dotocunres. Knaccudukaius pacTeHui Ha CBETOIIOOMBBIE, TEHENIOOUBBIE U TeHEBbIHOCIUBbIE. DOTOTpONM3M. 3HaYeHHE CBETa JJsl OpUEHTALUU
JKUBBIX CYLIECTB B IIPOCTPAHCTBE. bUOIIOMUHECIIEHIIUA U €€ POJIb B KU3HU KUBOTHBIX.

BHyTpeHHsI1 »HEprus MakpOCKOIIMYECKOM CHCTeMBl. TepMoamHaMMKa M €€ IIPOTHOCTMYECKOE 3HadyeHWe. BHYTpeHHss JHeprus
TepMOJUHAMUYECKOW cucTeMbl. IlepBoe Havaso TepMmoauHamuku. Termmonepenava. TermmonpoBomaHOCTh. KOHBEKIMS: €CTECTBEHHasT U
npuHyautenbHas. TemmoBoe wu3nydeHue. TemnoBoe paBHoBecue. Temmneparypa. Btopoe Hauano TtepmoauHamuku. KoamdecTBO TEIIOTHI.
Tennoemkocts. TennoBoe paBHOBecHe. TepMOIMHAMUYECKUE CUCTEMBI TPEX TUIIOB: U30JMPOBAHHBIC, 3AKPBITHIE U OTKPBITHIE.

Temnepatypa, Kak mapameTp COCTOSIHHS TEPMOAMHAMUYECKOM cHcTeMbl. Temreparypa M NPUCIOCOONEHHOCTh K HEH KMBBIX OpPraHU3MOB.
Tepmoperynsauusa B *KUBOU Ipupone. Termnonpoaykuus U Teoornada. MexaHu3sMbl TepMOpEry LMY KUBOTHBIX M pacTeHuil. Temmeparypa tena
yenoBeka M ee (¢usmonornyeckas ponb. Kiaccupukanusi KMBOTHBIX I10 TEMIIEPaTypHOMY PEXHMY Ha TOMOWOTEPMHBIE MOWKHIOTEPMHBIE H
rereporepmuble. Knaccudukainus opraHu3mMoB MO TEMIEpaTypHOMY HHTEpBAaTy OOMTAaHUSA: IBPUTEPMHBIE M CTEHOTEPMHbIE. AKKIMMATH3aLUS.
TemneparypHbIil pexXUM.

Crtpoenue MoONeKynsl U (u3udeckue cBoiicTBa Bojbl. CTpoeHHE MOJEKYJBI BOIBL. Boma kak pactBoputens. Du3ndeckne CBOWCTBA BOJBI:
aHOMaJIbHasl TEMIIEPATypHAsl 3aBUCUMOCTD IUIOTHOCTH BOJBI; BBICOKOE ITOBEPXHOCTHOE HATSHKEHUE BOJBI; aHOMAJIBHO BBICOKME 3HAYCHUS TEMIIEPATYP
KUTICHUSI U TUIaBJICHUS BOJIbI; BBICOKOE 3HAUEHUE TEIIOEMKOCTH BOABL. 3HauUe€HUE (PU3MUECKUX CBOUCTB BOBI TS IPUPOJIBL.

Onexrponutuyeckas aucconuanys. OCHOBHBIE MONOXKEHUS TEOPUH dJeKTposnTudeckoi nuccounannu (TO). DAeKTponnuTel U HEINEKTPOIUTHI.
Knaccudukanuss MOHOB MO Pa3IMYHBIM OCHOBAHUAM. MeXaHM3Mbl AMCCOLMAIMM DJIEKTPOIMTOB C PA3HBIM TUIIOM XUMHUYECKOH cBs3u. CteneHb
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ANIEKTPOIUTHYECKON nuccoumranuu. Conu, Kuciaorel M ocHoBaHusi B cBere TOJI. PactBopumocth. pH, Kak mnokaszaTenb cpelibl pacTBopa.
PacTtBOprMOCTh U €€ KONWYECTBEHHAs XapaKTepUCTUKa — Ko (PUIIMEHT pacTBOPUMOCTH. MaccoBas J10J1sl paCTBOPEHHOIO BelllecTBa B pacTBope. Bona
kak amdonut. [lonstie pH pactBopa. 3nauenue pH B npupose. 3nadenus pH (u3noI0rnuecKkux KUIKOCTEH YeIoBeKa B HOpME.

XUMHYECKHE CBOHMCTBA BOILI. XMMHYECKHE CBOMCTBA BOALL. B3anMoneicTBHE BOAEI ¢ MeTaJUIaMU. B3anMoelicTBUE BOIBI C OKCHUIAMU.

Iupparanus. B3zaumoneiictBue Boabl ¢ comsimu. ['maponus. Paznoxkenue Boawl. [lonstre 06 anekrponuse u ¢doronuse. Bona - abuoruueckuii
daxTop B )ku3HU pacTeHuil. Poib Boxbl B Onocdepe: KonbIOenb )XU3HU, cpefia 0OUTaHHs, YIaCTHUK OMOXMMHUYECKHUX MPOIIECCOB, YYACTHUK CO3/IaHUS
OMOreoeH030B, peryjsaTop KiuMmara Ha IulaHeTe. ['MApoian3 opraHMYecKuX BeEIIEeCTB B JKMBBIX opranusmax. Kiaccuukauus pacteHuil 1o
OTHOIIICHHUIO K KOJTMYECTBY BOJIBI B OKpY>KaloIIel cpefe: rTuaaToGUuThl, THAPOGUTHI, TUTPOPUTHI, ME30(PUTHI, KCEPODUTHI.

Conenoctp, kak abumormueckuii Qaxrop. Comu. Kmaccuduxanus coneir. Hambomee pacnpocTpaHeHHbIE KHCIBIE COJIM, MX IPUMEHEHHE.
Kectkocts Boabl. Conm Kak MuHepaiiooOpasyromue BemectBa. Comu — aOuornueckuil ¢axrtop. [IpucnocoOieHHOCTh pacTeHHl W YKMBOTHBIX K
pPa3IMYHOMY COJIEBOMY PEXUMY. BilMsiHME COM HA OpraHu3M YeJI0BEKa.

ITouBa, kak abuornueckuii akrop. [Tonsarue o nmouse m kinaccuduxanusa noys. [Iporecc mouBooOpazoBanus. Dnapudeckue GakTopsl Cpeasl U
IPUCIIOCOOJIEHHOCTh K HHUM JKMBBIX OpPraHM3MOB. 3HAY€HHE IOYBbI B MPUPOAE M KU3HU 4YeJOBEKa: cpefa OOUTaHUS KHUBBIX OPIraHHU3MOB;
SKOHOMHYECKOE 3HaueHue, 00Ia1aeT MI0JOPOIUEM, OKA3bIBACT CYIIECTBEHHOE BIIMSHHUE HAa COCTaB M CBOWCTBA Bcel ruapocdepbl 3eMiH, sBIseTCS
[JIABHBIM PETYJIATOPOM coOCTaBa arMocepbl 3eMild, BaKHEHIINH KOMIOHEHT OuoreoueHo3a. L{Ber m amarHoctuka mous. buornyeckue ¢akTops
OKpyXxaromel cpenpl. buornueckue Qaxropel. buoTnueckue B3aMMOOTHOIICHHSI MEXAYy OpraHM3MaMu: KOHKYPEHLUs, XUIIHHUYECTBO, CUMOHO3
(MyTyanu3M, KOMMEHCAIN3M), Mapa3uTU3M (IKTO- U SHAoNapa3uThl). [Ipumepbl OMOTHUYECKHUX B3aMMOOTHOIIIEHUH B IPUPOJIE.

JlaGopaTopHbie ONbITHI.

1. Habnronenue nHTEepPEepeHIMOHHON KApTUHBI Ha MBIJILHOM IJICHKE.

2. HaGmronenne qudpakimoHHON KapTHHBL.

3. HabGmronenue pacnpocTpaHeHUs] BOAHBIX paCTBOPOB O PACTEHHIO.

IIpakTnyeckas padora Ne 15. [IpucrnocoO1eHHOCTh OPraHU3MOB K Cpesie OOMTaHus.
IIpakTHyeckas padora Ne 16. V13yuyeHne BOTHOBBIX CBOWCTB CBETA.

IIpakTuueckasi padora Ne 17. M3ydenne n3o0paxeHus, 1aBa€MOro JHH30M.
IIpakTHyeckas padora Ne 18. I3Mepenue ynenpbHON TEIUIOEMKOCTH BOJBI.
IIpakTuyeckas padora Ne 19. VccienoBanue cpeibl pacTBOpa COJIel U COKa paCTEHUM.
IMpakTnueckas padora Ne 20. M3zyyenue cocrtaBa mo4n

Tema 6. [IpocTpancTBO U Bpemsi

[TonsTus mpoctpancTBa u BpeMeHH. [IpocTpancTBO M BpeMs B Kilaccuueckoi Mexanuke HproTona. AGcomoTHOe npocTpancTBo. OHOPOAHOCTD
npoctpancTBa. M3oTponHocTs mpocTpaHcTBa. MHepruaneHas cucteMa orcuera M nepBblil 3akoH Hbrotona. IlpeoOpazoBanust ["anunes u nmpuHIMI
otHocutenbHOCTH ["anmunes. AGcomotHoe BpeMms. CrneuunanbHas teopus otHocutenbHocTH (CTO). [IBa moctynara CTO M OCHOBHBIE CIIEACTBHS,
BhITeKaromue u3 Hux. Oomas teopus otHocutenbHocTtr (OTO).
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buoputmel. buoputmel. Tumbsl GMOpUTMOB: (PU3HOTIOTHYECKUE M IKOJOTHUeckue. [IpuMepbl pa3nuYHBIX THIOB OMOPUTMOB y pacTEeHUU U
KUBOTHBIX. @oTonepuonusm bruopuTmel uenoBeka. JUCHHXPOHHU3M.

Crioco0OsI Tiepenadyn wHQGOpPMAIMK B XUBOW mipupone. [lepBas u Bropasi curHanbHble cucteMbl. OOMeH mHpopMaIueil Ha pa3TUIHBIX YPOBHSIX
OpraHu3aIyy )KU3HU. Peakimm MaTpuaHOro CHHTEe3a (MMPUHIKIT KoMITTIeMeHTapHocTH ). Daronurtos. Peduekc, Itomorus.

Nudopmarius u yenoek. Bo3HUKHOBEHHE U pa3BUTHE HOCUTENEH WH(OpMAIIUU C IPEBHEHIIUX BPEMEH J0 HAIllero BPEMEHH. DBOJIOIHUS

COBPEMEHHBIX HH()OPMAIIMOHHBIX PECYPCOB

Tema 7. 3amura npoeKkTHBIX padoT. PesepBHoe Bpems
Yyenuueckasi KOH(pEpEHILIUs 10 pe3yJibTaTaM BHIMOJHEHHBIX B TCUEHUH YU€OHOI0 rojla MPOEKTHBIX U UCCIICAOBATENBCKUX PadoT
JECSITUKIIACCHUKOB (MHAUBUAYAJbHBIX WIH FPYIIOBIX).

11 kiace

Tema 1. IloBTOopenne kypca 10-ro kiaacca
MHoroo6pasue ecTeCTBEeHHOTO MUpa: MEraMup, MaKpoOMUp, MUKPOMHUD.
Bcenennas, ranakTHKH, 3B€3/1bl, COTHEUHAs! CUCTEMAa: OCHOBHBIC ITOHATHS U 3aKOHBI IBM)KEHUSI HEOSCHBIX TeJl.
3emis, €e CTPOCHHE U TeOJIOTMYECKUE 000IOUKH.
[TonATHE O MUKpOMMpE U HAHOMUDE
Buocdepa. YpoHu opranusanuu xu3Hu Ha 3emie. buocdepa u ee rpanuisl. MonekyssipHbINA, KI€TOYHBIN, TKAHEBBIA, OpraHU3MEHHBIH,
O YJISIIIMOHHO-BUI0BOW, OMOLIEHOTHYECKHUH U OMOC(hEepHBI YPOBHH OPTaHU3AINH KIU3HU Ha 3eMIIe.
DKOJIOrN4YecKre CUCTEMBbI: OCHOBHbIE MOHATHS (LI€TTN MUTAHUS, UIIEBbIE TUPAMU b, SKOJIOTHYECKHE (GaKTOPBbI).
OCHOBHBIC TIOJIOKEHHMSI CHUHTETHYECKOM TeopuH 3Boioluu. EcrecTBeHHbId 0TOOp M ero ¢opmel. Myranmuu u ux kiaccudukanus. Makpo- u
MaKp 03BOJTIOLIHS.
DIeMEHTHI TEPMOJANHAMUKH U TEOPUH OTHOCHUTENBHOCTH. Havganma TepMoaHaMuKK. DJIEMEHTBI TEOPUM OTHOCUTEIIBHOCTH.

Tema 2. Mukpomup. Atoma. Bemecrsa

OCHOBHBIE CBEACHUSA O CTPOCHHWM aToOMa. JBOJIOIHUS MPEJICTAaBICHUNH O CTpoeHWu atoma. Mojenu ctpoenusi atromoB [[k. Tomcona u 3.
Pesepdopna. ITocrynarel kBanToBoi Teopuu H.bopa. IlporoHHO-HelTpoHHast Teopust cTpoeHust aroMHoro snapa /. ViBanenko u B. I'eiizenOepra.
N3otonsl. DnektpoHHast 000109Ka aToMa. DHepreTuyeckre ypoBHU. [IoHATHE 0 AIEKTpOHHOM O0JIaKe.

Otkpeitie .M. MenaeneeBbIM NEPUOAMYECKOrO 3akoHa. [IpeAmoChUIKM OTKPBITHS MEPUOJMYECKOro 3akoHa. [lepBble MOMNBITKH
KJIaccupuKay XuMu4eckux siemMeHToB. Otkpeitue [I.JMI. MenzaeneeBbIM NEepHOJMUYECKOro 3akoHa. [leproAMYHOCTh B W3MEHEHHHM CBOMCTB
XUMHAYECKHX 3JIEMEHTOB U MX coenuHeHuid. [leproanyeckuii 3akoH B ¢popmymuposke .M. MenzaeneeBa. CoBpeMeHHBIE MPEACTABICHHS O TPUUMHAX
NEPUOANYECKOTrO U3MEHEHHS CBOMCTB XMMHUECKHUX 3JIEMEHTOB U WX coeauHeHui. CoBpeMeHHas GopMyIHpPOBKa MEPUOIUIECKOr0 3aKOHA.

[lepuonuueckas cucTeMa XMMHYECKUX AJIEMEHTOB, Kak Tpaduueckoe OTOOpakeHHe IMepuoandecKkoro 3akoHa. CTpyKTypa HEepuOIUYecKOi
tabnmunel. [lepuonsr (Oonmpivie W Mayble) W TPynmbl (TJIaBHBIE W MOOOYHBIC). 3HAUCHUE MEPHOAMYECKOTO 3aKOHA WM TICPUOTUYCCKON CHCTEMBI
xuMu4eckux emenToB [[.M. MenpaeneeBa st hopMUpOBaHUS €CTECTBEHHOHAYYHOW KapTHHBI MUPA.
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[IporHocTHyeckas cuiaa M 3HAYEHUE IEPUOJUYECKOrO0 3aKOHA W IEPUOAUYECKOM CHUCTEMBL. 3HAYEHHE IIEPUOJMYECKOrO 3aKOHa H
NEPUOANYECKON CUCTEMBI XUMUYECKHX Ay1eMeHTOoB /1. 1. MenneneeBa s pa3BUTHS HAYKH U IOHUMaHUs XMMHUYECKON KapTUHBI MUpa.

Braroponusie rasel. biaaropoaHsie ra3bl, IpUYMHA UX CYIIECTBOBAHHS B aTOMapHOM COCTOSHUU. [IpuMeHeHne 6J1aropoiHbIX Ta30B.

HNonnas xumudeckasi cBsi3b. MoHBI M WX KiaccuduKaius: Mo 3apsAay (aHMOHBI M KAaTHOHBI), TIO COCTaBy (MPOCThIe M CIOXHBIE). Cxema
00pa3oBaHMs MOHHOM CBsA3U. IOHHBIE KpUCTAIIMUECKUE PEILIETKH. XJIOpU HaTPUs — TUIIMYHBIHM MTPEJICTABUTENb COSMHEHUIN C HOHHBIM THIIOM CBSI3H.

KoBanenTnas xumMudeckas cBsi3b. KoBasieHTHas CBS3b KaK CBS3b, BO3HUKAIOIAS 32 CYET 00pa30BaHUs OOIIMX IEKTPOHHBIX Map MyTeM
NEPEeKpbIBaHMs JJIEKTPOHHBIX opOuTaneid. KpaTHocTe koBanmeHTHOW cBsi3u. OOMEHHbIE W JOHOPHO-aKLUENTOPHbIE MEXaHU3Mbl 00pa3oBaHUs
KOBaJIEHTHOM cBsA3U. DnekrpooTpuniarenbHocTs (30). Knaccudukanus koBaaeHTHBIX cBs3eil: mo D0 (nossipHas v HenonspHast). Junomnu.

Mertamiel U criaBel. MeTayuindeckas XUMHU4YecKash cBsi3b. OOmme (u3nyeckue CBOICTBA METAIOB: 3JIEKTPOIPOBOJHOCTH, HPOYHOCTH,
TETJIONPOBOAHOCTh, METAUTMYECKUNA OJIECK, TIacTUYHOCTh. CrutaBel 4epHbIe U 1BeTHBIC. CTanb, uyryH. JlaryHs, OpoH3a, Menbxuop. MeTtammnueckas
CBAA3b. 3aBUCUMOCTB JIEKTPOIPOBOJHOCTH METAIIJIOB OT TEMIIEPATYPHI.

MonekynsapHo-kuHeTHYeCKask Teoprs. OCHOBHBIE NOJOXKEHUS MOJIEKYJISIPHO-KHHETUYECKONW Teopuu. MeanbHblil ra3. YpaBHEHUE COCTOSHUS
UJeaJbHOro ra3a. ArperaTHble COCTOSIHUS BelecTB. ['a3000pazHoe cocTossHue. 3aKOoH ABOraJpo U CIeACTBUS U3 Hero. MomspHblil 00beM ra3oB Mpu
H.y. Xuaxoe cocrosHue BemectB. Tekydects. TBepnoe cocrosHue BemectBa. Kpucramimyeckue pelieTKH pa3HbIX TUIIOB JJISl TBEPJIOTO COCTOSHHUS
BenlecTBa. [lonsaTue o masme. Bricoko- 1 HU3KOTEMIIEpaTypHasl IU1a3Mbl U UX IPUMEHEHUE. B3anMHbIe 1epexoabl MEXly arperaTHbIMU COCTOSHUSIMU
BEILECTB.

[Tpuponusii ra3. [IpuponHslii ra3, ero cOCTaB M HaNPaBJICHMS UCIONb30BAHMS B KA4ECTBE TOIUIMBA U XUMHYECKOro ChIpbs. KoHBepcus MeTaHa.
CuHTe3-Ta3 M €ro HCIOIb30BaHME JMJs TOJNY4YEeHUS CHHTETHYeCKOro OeH3MHa W MeraHoia. llpenenbHble M HempeaenbHbIE YrIIeBOIOPOABI.
KauecTBeHHBIE peaku Ha KpaTHYHO CBA3b. buoras.

XKunkue BemectBa. Hedts. Hedth, e cocraB, ¢pusmueckue cBOMCTBa U MPOMCXOXKAECHUE. DKOJIOTMUYECKHE IMOCIEICTBHUS pa3iuBa HEPTH U
croco0bl 60pbOBI C HUMHU.

[MomyTHerii HeTsIHON Ta3, ero cocraB. [Iporeccsl mepepaboTku HePTH: peKTHPHUKAIUA U KpeKUHT. [IpomykTsl mepepaboTku HEePTH W HUX
HCIIOJIb30BAHMUE.

TBepaoe cocrosuue BemiecTBa. JKunkue kpucramisl. Kpucrammmyeckue u amopguble BemiectBa. Ilpu3Haku U cBoiicTBa amMop(HOCTH.
OTHOCHTENBHOCTh UCTUHBI B XUMUU. JKUJIKHE KPUCTAIUIBI U MX IPUMEHEHHE B TeXHUKE. OTHOCHTEIBHOCTD UCTHHBI B OMOJIOTUH U (PHU3HKE.

Knaccudukanus HeopraHH4eCcKuX BELIECTB U €€ OTHOCUTENbHOCTh. Kitaccudukaryst npupoJHbIxX BemecTB. OpraHuyeckre 1 HeOpraHn4eckue
BemiecTBa. Mzomepus. [IpocTbie BemecTBa: MeTamibl, HEMETaJUIbl, OaropojHbie ra3bl. OTHOCUTENIBHOCTD JIETIEHUS MPOCTHIX BELIECTB HA METAJLIbI U
HeMeTaIIbl. AJtoTponust M ee npuduHbl. CIIOKHBIE BEIIeCTBa: OKCHJbI, KUCIOTHI, OCHOBaHUS, COMH. OTHOCUTENBHOCTh KIACCU(DUKAIIUU CIOKHBIX
BEUICCTB.

Knaccudukarus opranndeckux coeanHeHnii. OcoOOEHHOCTH COCTaBa, CTPOSHUS U CBOWCTB OPraHUYECKUX coenHeHHH. OCHOBHBIE MOIOKEHUS
Teopun XuMHuyeckoro crpoerus A. byrnepoBa, @. Kekyne, A. Kynepa. M3omepus, kak (yHKINS XHMUYECKOTO CTPOCHUS Ha MPHUMEPE STHIOBOTO
CrupTa U IMMeTUIoBoro s¢upa. [Ipuanasl MHOr00Opasus opraHndeckux coeauHeHuid. Kimaccudukanus opraHudecKux COeAMHEHUN. YTIEBOIOPOIbI:
QJIKaHBl, AJKEHBI, AJIKUHBI, aJKaJAWEHbl W apeHbl. Kiaccel OopraHMuecKUX COETMHEHUH, MOJIEKYJIBI KOTOPBIX COAEp)KaT (PYHKUMOHAIbHbIE TPYIIbI:
THIPOKCHIIbHYIO, KapOOHMIIbHYIO, KapOOKCHUIIbHYIO, aMUHOTPYIITy. OTHOCUTEIBHOCTD JIENIEHHUS] OPraHMYECKUX COSAMHEHUH Ha KITaCCHlI.
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[Tonmumepbl. OCHOBHbIE TOHSTHUS XHMHUU BBICOKOMOJIEKYJISIPDHBIX COEJUHEHHI: MOHOMEp, IOJHMMEp, JJIEMEHTApHOE 3BEHO, CTElEHb
nonumepusanun. CrocoObl MONyUYeHHUsT MOJUMEPOB: PEaKIMH TMOJUMEPH3aluu M TONMKOHACHCAUU. buomonuMepsl U uUX OHONOrHYecKas poJb.
IMnactmaccel. TepMorutacTel U peakrToruiactel. [IpeacraBurenu mmactMace u obnactu uX TpuMeHeHus. Bomokna. [IpupomgHbie (KHBOTHOTO H
PACTUTEIBLHOIO IPOUCXOXKACHUSA) U XUMHUYECKHE (UCKYCCTBEHHBIE U CUHTETUYECKHE) BoJIOKHA. [IpeacTaBuTeny BOIOKOH U 00JacTU UX MPUMEHEHUS.
Heoprannueckue moiaumepsbl, Kak BEIIECTBa aTOMHOMN CTPYKTYPBHI.

CwMmecH, UX cocTaB M cocoObI pazzneneHus. [IoHaTHEe 0 cMecH, KaKk CUCTEME COCTOSIIEH M3 Pa3IMYHbIX XMMHUYECKUX BemiecTB. Kiaccudukarms
cMecell MO0 BH3yaJIbHBIM IMpHU3HaKaM (FOMO- U TeTePOreHHBIE CMECH) W IO arperaTHOMY COCTOSIHUIO (TBEp/Ible, JKUJKHE M Ta3000pa3Hble CMECH).
CocraB cMmeceil: MaccoBas U Oo0ObeMHas J0JM KOMIOHeHTa cMmecu. CriocoObl pa3nenenusi cmeceil. JlucnepcHble cuctembl. [loHsTHE mucmiepcHOR
cucreme. Krnaccudukanus IUCTIEpCHBIX CHCTEM IO pa3MepaM JAWCHepcHON (a3bl M arperaTHOMY COCTOSHUIO JMCIIEPCHOHHOW Cpeabl U AMCIEPCHON
¢da3pl. 3HaueHUE IUCHEPCHBIX CUCTEM B MPUPOJE, NMPOMBIIUIEHHOCTH U TMOBCEJHEBHOW KH3HU ueioBeka. ['pyboaucriepcHble CHUCTEMbI M UX
knaccuukaius (CycrneH3uu, SMYIbCUH, a3po3onu). [IpuMenenne 3TUX cucTteM B TeXHUKE U ObITYy. TOHKOIMCIEPCHBIE (KOJUIOMIHBIE) CUCTEMBI, MX
kiaccudukanys (3omu u renu). Koarymsamus. Cunepesuc.

JlaGopaTopHbIe ONBITHI.

1. KonctpynpoBaHnue nepuoanyeckon Tabiauibl XAMUYECKHX 3JIEMEHTOB C HCIIOIb30BAaHHEM KapTOUEK.
2. O3HaKOMJIEHHE C KOJUIEKLIUSIMU METAJIJIOB U CILJIaBOB.

3. BpoyHOBCKO€E IBHKEHHE YAaCTHUL TYILH WU BETOYHOM NbUIBLIBI B BOJE.

4. ITpoBepka npudopa /Ui MOTyYEHUS T'a30B HAa FePMETHYHOCTD.

5. YBennueHue JaBieHUs KUAKOCTH IIPU €€ CKATHH.

6. CpaBHeHUE KoJIeOaTEIbHBIX ABMKEHUI MOJIEKYJT BOJBI U JibJa ¢ moMoribio CBY.

7. BelmapuBanue pacTBopa MoBapeHHOH conu. OUIbTpOoBaHUE reTeporeHHon cMecu. OTcrauBaHue, Kak Croco0 pas3jiesieHus! cMecel IeKaHTaluel u ¢
ITOMOIIBIO IETUTEIbHOU BOPOHKHU.

8. O3HaKOMIIEHHE C TUCIIEPCHBIMU CHCTEMaMU

IIpakTnyeckas padora Ne 1. M3zyuenue ¢pororpaduii TpekoB 3apsKEHHBIX YACTHIL.

Tema 3. XuMu4ecKkue peakinumn

XUMUYECKHE peakluu U UX Kiaccuduxanus. XUMUYECKUE PEAKIUU WIA XUMHUYECKHE SBICHUS, UX OTIUYMS OT (U3UUYECKUX SIBICHUM.
Peakuun 0Oe3 M3MEHEHMsI coCTaBa BEIIECTB: AJUIOTPONM3ALMM M HM30MepH3aluu. Peaknuu, uaymme ¢ M3MEHEHHEM 4YMClla U COCTaBa BEIECTB:
COEMHEHMS, Pa3IoKEeHUs, 3aMelleHus, oOMeHa. Peakuuu, mpoTeKaronye ¢ BbhIACICHUEM WM TMOTJIOMICHHEM TEIUIOTHI: 3K30- U IHAOTEPMHUYECKHE.
Jpyrue npusHaku KiaccH(UKAUKU XUMUYECKHX PEaKIHi Ha mpuMepe cuHTe3a okcuaa cepwl (VI): m3MeHeHHMe cTereHed OKHCIEHHUS SJIEMEHTOB,
00pa3yroIKX BElIEeCTBa, UCIOIb30BaHUE KaTallu3aTopa, arperaTHOE COCTOSHUE BEIIECTB, HAIIPaBJIEHHUE ITPOLIECCOB.

CkopocTh XuMHUUECKOI peakiuu. [IoHsTHE 0 CKOPOCTH XMMUYECKON peakiru. ['OMOreHHbIe U TeTEPOreHHbIE PeakMu. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON Peakuu OT MPUPOAbl PEArupyIOLIMX BEIIECTB, UX KOHUEHTpAlUU. 3aBUCUMOCTh CKOPOCTH peakiuu OoT TemiepaTtypsl. [IpaBuno Bant-
Todda. 3aBUCHMOCTE CKOPOCTH PEAKITUH OT TUIOMIATN COIPUKOCHOBEHUS BEIIECTB U HAIMYUS KaTaIN3aTopa.
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OO6parumocTh XUMUYECKUX peaknuii. HeoOpatumpie u ooparumbie peakinu. COCTOSTHUE XUMHUYECKOT'0 PAaBHOBECHS JJII OOPATUMBIX PEaKIIUM.
[Tpunmun Jle-Illarense. CMmenieHue XUMUYECKOTO PABHOBECHS OOPAaTUMBIX PEaKIIMii B XUMUYECKOM MPOU3BOJICTBE HAa MPUMEPE CHHTE3a aMMHUAaKa.

OxucnurensHo-BoccTaHoBUTENbHBIE peakunu (OBP). Dnexrponu3. CTeneHs OKUCICHUS U ee onpeneneHue no popmyse coenunenus. [lonstue
00 OBP. Oxucnutenb U BOCCTAaHOBUTEIh, OKHUCICHHWE W BOCCTAHOBJICHHE. DJIEKTPOJIM3 PACIUIaBOB M PACTBOPOB HA MPHUMEPE XJIOpPUIA HATpPHS.
DIIEKTPOIIUTUYECKOE MTONyYeHue amoMuHus. [IpakTudeckoe mpuMeHeHre 31eKTpoau3a. ['anbBaHomIacTHKa U TaIbBAHOCTET USl.

XUMHUYECKUE MCTOUYHUKH TOKa. [ allbBaHMUYECKHE IJIEMEHTHI Ha mpuMepe dneMmeHnTta J[aHudmnsa-SAkoOu, Ux YCTPOWCTBO M MPUHITUI JCHCTBUS.
VYerpolicTBO OaTapeiiki Ha MpUMEpEe CyXOro IISJIOYHOrO 3JIEMEHTAa. Y CTPOMCTBO CBHHIIOBOIO akKyMmyisiTopa. ['ampBaHu3ammsi ¥ 3JIeKTpodopes.
®u3rka Ha ciyk0e uenoBeka. AHTPOIIOMETPHS: U3MEPEHHUE ATUHBI U MacChl Tella, CIIUPOMETPHSI U KU3HEHHAs EMKOCTb JIETKHX.

TemoBble U3MepeHus U TerloTepanus. M3mepeHue apTepualbHOTO JaBi€HUs. | MIIEPTOHUS U TUIIOTOHUS. YJbTPa3BYKOBas TUArHOCTHKA U
Tepanus. Dnekrporepanus. JlazepHas Tepanus. MarHuTHBIN pe30HaHC U peHTreHoAuarnoctuka. @mrooporpadus. Tomorpadus

JlabopaTopHbIe ONBITHI.

1. Bausinue temriepaTypbl Ha CKOpocTh peakiuu okcuna menu (I1) ¢ cepnoit kucmoroi. PaznoxeHue mepokcuja BOAOPOAA C TMOMOIIBI0 OKCHAA
Mmapranmna (1V), a Takke KaTaiasbl CBIpOro KapToders.

2. BeitecHeHue Menu U3 pactBopa cyibdara menu (I1) sxenesom.

IIpakTHyeckas padora Ne 2. [Tonyuenue, coOupanue u pacro3HaBaHUE ra3oB.

IIpakTuueckasi padora Ne 3. COopka ralbBAHMYECKOTO 3JIEMEHTA U UCTIBITAHUE €TI0 JCHCTBUS.

Tema 4. Yesi0BeK U €ro 310p0OBbe

CucremMaTr4ecKoe MOJTOKEHHUE YelIOBeKa B MHPE KMBOTHBIX. bronornyeckas knaccudukamnus denoBeka. [IpsSMoxoxkieHne U ero BIMsSHUE Ha
CKesleT uenoBeka. Pyka — opran W mponykTt Tpyna. Pa3BuTue ueperna M rOJIOBHONO Mo3ra yesnoBeka. IlepBas m BTOpass CUTHAJIbHBIE CHCTEMBI.
buocounansHas npupoja 4einoBeKa.

I'eneTnka yenoBeka U MeTOMbl €€ M3ydeHHUsl. OCHOBHBIE MOHSTHS T€HETUKH: HACIEACTBEHHOCTh, U3MEHYMBOCTh, T'€H, XPOMOCOMBI, MyTalllH,
TE€HOM, Te€HOTHUI, ()EHOTHUII, TOMUHHUPYIOIINE U PEleCCHBHBIC MPU3HaKU. ['eHOM uenoBeka U ero pacmudponka. [IpakTuueckoe 3HaUYCHUE U3YUCHUS
reHoMa 4YesioBeka. MeTonbl M3y4yeHUs TeHETUKU YeJIOBEKa: IeHeaTOrnYeCcKuil, OJM3HEIOBBINA, IIUTOreHEeTHYeCKUU. [ eHeTnyeckue (HacaeICTBEH HbIE)
3a00JIeBaHUs YeJIOBEKA.

O®uszuka yenoBeka. CKeleT ¢ TOYKM 3peHust (pusudeckoro moHATHs o peruare. KpoBooOpaiieHrne B cBETE THMAPOJUHAMHUKU: MYIIbC, KPOBSIHOE
nasinenue. uddy3us, kak ocHoBa (GOpMHUpPOBaHUS TEPBUYHON W BTOPUYHOM MOYHM B IMOYKAX, a TAKKE razoo0MeHa B TKaHSIX W JIETKHX.
TepMmoperynsinusi ¢ MOMOIIBIO KOXKHA IMYTEM TEIUIONPOBOJHOCTH, KOHBEKIHUM, W3JIYYEHUS W HMCHAPEHUS BOJBI. DJEKTPOJMHAMUYECKAs MPHUPOJA
nepeaady HepBHBIX UMYNIbCOB. ONTHYECKAs CUCTEMA 3peHHsI. AKYCTHUECKasi CHCTeMa CllyXa U ToJIoco00pa3oBaHue.

XuMus 9ermoBeka. XUMHUYECKUH COCTaB Tejla YeJIOBEKa: DJIEMEHTHI U BEIIeCTBa, X Kiaccudukamus u 3HadeHue. Boma, ee dyHkimu. Bogabiii
OajlaHC B OpraHW3Me 4YeloBeKa. MuHEpallbHbIe BEIIECTBA M MX POJb B JKU3HEACITEILHOCTH OpraHW3Ma 4YeloBeKa. 3a0oJjieBaHMSs, CBS3aHHBIC C
HEJOCTAaTKOM WJIH U30BITKOM HEKOTOPBIX XMMHUECKUX IJIEMEHTOB B OpraHU3Me YeJI0BEKa.

Buramunbl. VcTopusi OTKpBITHS BUTaMHUHOB. BUTaMHHBI, Kak OMOJOTMYECKd aKTHBHBIC BelIeCTBA. bone3Hu, BhI3BAaHHBIC HEIOCTATKOM WIIH
M30BITKOM BUTAMHUHOB: aBUTAMHUHO3bI, THIIOBUTAMUHO3BI, TUMEPBUTAaMUHO3bI. CyTOYHas MOTPEOHOCTHh 4YeJIOBEKa B BUTAMHUHAX M WX OCHOBHBIC
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¢byukuun. Knaccudukauuss ButamuHoB. BomopacTtBopumble BuTamMuHbl Ha npumepe ButamuHa C. JKupopacTBopuMble BUTaMUHBI Ha IpUMEpe
BUTaMHHA A.

I'opmonbl. HepBHast 1 rymopainbHasi peryssiiH MPOIECCOB KHU3HENSATENbHOCTH OpraHu3Ma. ['OpMOHBI, KaKk NMPOJYKTHI, BbIpadaThIBacMble
Keye3aMu BHYTPEHHEHW cekpernuu. Kimaccudukaiuss TOPMOHOB IO JKelie3aM, KOTOPhIE UX MPOAYIUPYIOT M MO XUMHUYecKou mpupozae. CBoilcTBa
ropMoHoB. MHCYNIHH, Kak TOPMOH O€IKOBOW MPHUPOIbI. AJpeHannH, Kak TOPMOH aMHUHOKHCIOTHON mpupozbl. CTEpOouaHbIE TOPMOHBI Ha TIPUMEpE
NoJ0BBIX. ['Unep- u runodyHKIMs *Kene3 BHYTPEHHEH CeKpelnu.

JlexapctBa. Kparkue cBeieHus O 3apOXACHUU U pa3BUTHH (apmakonoruu. Knaccudukanus jJeKapCTBEHHBIX CPEICTB IO arperaTHomMy
COCTOSIHHUIO: KUJAKHE (PacTBOPBI, HACTOM, OTBApbl, MUKCTYPhI, SMYJIbCUH, CYCIICH3UU U Ip.), TBepible (MOPOIIKU, TaONETKU, MUIIOIH, KaTCyibl),
MSITKUE (Ma3H, THHUMEHTBI, TACThI, CBEYH ). ANTKanou ibl. Bakimael. XuMuoTepaneBTHUYECKHUE Mpenaparbl. AHTHONOTHKH. HapkoTrueckue mpemaparsl.
Hapxomanus u ee nocnenctsus. ONTUMaNbHBIM PEKUM MPUMEHEHUS JIEKaPCTBEHHBIX MTPENapaToB.

3n0opoBeIi 00pa3 xku3HU. PuzNUecKue 310poBhe U ero kputepuu. [lcuxudeckoe 310poBbe U €ro kpurepuu. HpaBcTBEeHHOE 3/I0pPOBBE U €TO
KpuTepuu. Tpu OCHOBHBIE COCTABISIONINE 3/JOPOBOTr0 00pa3a KU3HU: PEeXKHUM JHA, IPAaBUIbHOE MUTaHKE, PU3NUECKast aKTUBHOCTD U 3aHSITHE CIIOPTOM.
®daxTophl, BIMSIIOIIME HA 30POBbE UEIOBEKA: OKpY’Karollas cpeaa, NpoduiakTHyeckas BaKIIMHALKSA, CTPECChl, BPEAHbIE MPUBBIUKU. AJIKOTOJIN3M U
ero nocnencteus. Hapkomanus u ee mocieacTBusl.

®uznka Ha Ciyxk0e 370pOBbs UeloBeKa. AHTPOIIOMETPHS: U3MEPEHUE UIMHBI U MAcChl Tela, CIHUPOMETPHUS M KU3HEHHAS €MKOCTh JIETKHX.
TenioBble U3MepeHUs U TerioTepanus. M3mepennue apTepralbHOrO JaBieHUs. | UIIEPTOHUS U TUIIOTOHUS. YJIbTPa3BYKOBasl AUAarHOCTUKA U TEPaIUsl.
Onekrpotepanus. JlazepHas Tepanus. MarHuTHBINA pe30oHaHC U peHTreHoauarsoctuka. dmooporpadus. Tomorpadus

JlabopaTopHbIe ONBITHI.

1. 3y4yeHre HHCTPYKIIMHU IO TPUMEHEHHUIO allTeYHBIX MpenaparoB BUTaMuHOB. Onpenenenue pH pactBopa Butamuna C.
2. Onpenenenue pH cpenbl pacTBOpa acliMpUHa.

IIpakTHyeckas padora Ne 4. Coznaii n1uno.

IIpakTnueckas padora Ne 5. OnieHKa MHIMBUIYATILHOTO YPOBHS 3/10POBBS

IIpakTnyeckas padora Ne 6. OueHka 6MOJIOrHYECKOro Bo3pacra

IIpakTuueckas padora Ne 7. OnpeneneHue CyTOYHOTO palliOHa TUTAHHUS.

Tema 5. CoBpeMeHHOe eCTeCTBO3HAHME HA CJIY K0e YesI0BeKa

DneMeHTapHBbI JI1 dJeMeHTapHble YacTulbl? [IoHsATHE O PU3KKe BHICOKUX 3HEpPruil. JINHENHBIN yCKOPUTENb JIEMEHTAPHBIX YacTHUII, aJpPOHHBII
Kosutanaep. Jlenenue aTroMHOro sijpa: MpPOTOHBI, HEUTPOHBI. DyHAAMEHTAbHBIE YACTHUIIBI: JIENTOHBI U KBapKu. POTOHBI. BO30HBI. AHTHYACTHUIIBI.
Bosnbimioit anponHslil koyutaiiaep. MoHTax U ycTaHOBKa OOJIBIIOT0 aJpOHHOro Kosutaiiaepa. [Ipunuun neiictBus komaiinepa. [IpoucxoxieHre Macchl.
bozon Xurrca. [Ipoucxoxaenue Beenennoit. AHTUMUD.

AtomHas sHepreTuka. IlonydeHue 3I€KTpUYECKOro TOKa C MOMOILBIO 3JIEKTporeHeparopa. TpaJulMOHHAs SHepreTuka (ruapo- , TEIo- U
aTOMHBIE 3JIEKTPOCTAHIIMM) U HETPAJULIMOHHAs SHepreTuka. OCHOBHBbIC MOHSATHS aTOMHOM SHEPreTHUKU. PaauoakTHBHOCTB. SliepHble peakiu.
AToMHas cTaHIus ¥ npuHIUN ee padotbl. ADC Ha ObICTpBIX HeliTpoHax Paguon3oronnsie TepmodnekTpudeckue reaepatopsl (PUTEI n), npuaimn ux
nevictBust. O0IaCTH MPUMEHEHHUST aTOMHON SHEPTEeTUKH. [IepCrIeKTHBBI NCTIONIb30BaHUSI AaTOMHOW SHEPTETHKU Tocie KpymHemmx aBapuu Ha ADC.
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IIponoBonbcTBEHHass npoOiemMa M NyTH ee pemieHus. l'eorpadus romopga M ero npuunHbl. OCHOBHBIE HAINPaBIEHUS B PELICHUU
[TponoBoabCTBEHHON MPOOIEMBI: MCIIOIb30BaHUE XMMUYECKUX BELIECTB (yIOOpEHUs, peryiasTopbl pocTpa, (pepOMOHBI, NECTULUIbI, PEENICHTHI);
CO3/IaHHE€ HCKYCCTBEHHBIX IPOAYKTOB IHUTAHUS; - METOABl CO3JaHUS BBICOKOMPOM3BOAUTEIbHBIX COPTOB PACTEHUH M TMOPOA KUBOTHBIX.
buorexnonorus. IlonsTe 6MOTEXHOIOIMH, KaK IPOU3BOAUTENBLHON CHIIBI OOLIECTBA, UCIIOJIB3YIOIIEH KUBbIE OPraHU3Mbl U OMOJIOrMYECKUE MPOLECChI
B IIpoM3BoJIcTBE. TpH 3Tamna CTAaHOBJIEHUS U Pa3BUTHsI OMTEXHOJIOTUU: PAaHHSI, HOBask U HOBEHIIasl.

I'ennas wmxeHepus. ['eHHOMOAM(UIMPOBAHHBIE OPraHU3MBl W TpPAaCHCTeHHBbIE NPOAYKTHL. Kierounas wumxeHepus. KioHupoBanue.
OMOpHOHAJIbHBIE U CTBOJIOBBIE KJIETKU. bruonmornyeckas MHXKeHepHs, KaK METOJ HUCIOIb30BAHUS MUKPOOPraHM3MOB B KadeCTBE OMOPEAaKTOPOB JIS
HOJTY4YEHUsl MPOMBIIUIEHHON NMpoAyKUuu. OCHOBHBIE HAIIPaBICHHs MCIOJIb30BaHUS (PEPMEHTATUBHBIX IporeccoB. MIMMOOUIN30BaHHbBIE (hEPMEHTBHI.
Hanorexnonoruu. IloHATHE O HAaHOTEXHOJIOTUHU, KaK YIPaBJIIEMOM CHHTE3€ MOJEKYJSPHBIX CTPYKTYp. /IBa moaxona B HAHOTEXHOJIOTMM: «CBEPXY
BHU3» U «CHU3Y BBepX». MoneKyIsapHblii cuHTe3 U camocOopka. Hanockonnueckoe BblpaliiBaHUe KPUCTAIIOB U MOJIMMEPU3ULIUA. YTIEPOIHbIE
HaHOTpyOKku. CHHEpreTuka.

®usuka u O0bIT. HarpesarenbHble M OCBETUTENbHBIE TPUOOPHL. Pa3HOBUIHOCTH JIaMIT: HAKaJIMBaHUS, FaJOr€HHbIE, TIOMUHECLICHTHBIE,
cBeroauoiHble. MuxpoBonHoBass neub (CBY-meuyb) um npuHuun ee paborhl. JKUAKOKpUCTANIMYECKUE SKpaHbl M JUCIUIEH, HUX YCTPOICTBO.
OnexkTpoHHBIH TepMomeTp. JlomamrHue podotsl. Pagnonepenatunku u paguonpueMHuku. [IpyHIMnIuansHoe yecTpoHCTBO TEIEBU30pa U TEIEBUACHUS.
CnyTHMKOBasI U COTOBas CBS3b.

Xumus u 6bIT. Moronme u yuctamue cpeacrsa. IlopepxnoctHo - aktuBHble BeniectBa (IIAB). OrGenuBarenu: XUMUYECKHE U ONTHUYECKHE.
WMHcekTuuuap! - cpeacTsa A 00pbObl ¢ HACEKOMBIMHU. XMMHUYECKHE CPEACTBA TUTUEHBI U KOcMeTHKH. [InieBsle 100aBKu, UX MapKUPOBKA.

30510TOe CeueHHe M €ro MCIONb30BaHHE B MPOM3BEIACHUSAX ApXUTEKTYpHl, KHBOMHUCH, CKyIbNTYphl. [locnenoBarenbHocTh PuboHauum, ee
IPUMEHEHNE B UCKyCcCTBE. PacnpocTpaHeHHOCTh IpaBHJia 30JI0TOTO CEUEHHUs U mocienoBaTenbHOcTH PuOoHau4yu B KMBOW Hpupone. buoHuka u
apXUTEKTypa. B3auMoONnpoOHMKHOBEHHE €CTECTBO3HAHMS U HCKYCCTBA.

JlaGopaTopHbIe ONBITHI.

1. U3mepenune napaMeTpoB KUCTH PYKU

IIpakTnyeckas padora Ne 8. V3yueHue siBneHus 3J1€KTPOMarHUTHON MHAYKIUU.
IIpakTuueckas padora Ne 9. I3y4yeHue 3010TOro ce4eHus Ha Pa3IMUHBIX OOBEKTaX.
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