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INOACHUTEJIBHASA 3ATINCKA
Pabouas mporpamma yuebHoro npeamera «EctecTBo3HaHME» HA YPOBHE CPEAHETO OOIIETo
0o0pa30BaHUs COCTABJICHA HAa OCHOBE TpeOOBaHUI K pe3yiapTaraM ocBoeHMs DenepanbHON
O6pa3zoBarenpHoil [Iporpammbl cpeaHero oOmero ooOpasoBaHus, npeactaBieHHbIX B PI'OC
COO, B cootBercTBUM C (heaepanbHON pabodell mporpaMMoil Mo ydeOHOMY MpenMeTy
«EcrecTBO3HAHUEY, a TAK)KE HA OCHOBE (eiepaIbHON paboueii mporpaMMbl BOCITUTAHHSL.

B paGoueii mporpaMmme npeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BUIOB ACATEIBHOCTH
o0yyaeMbIX, MPEACTABICHHBIX B MporpaMmax i HayaJbHOTO OOLIEro M OCHOBHOI'O OOIIEro
obOpazoBanus. OmHakO coaep)KaHWE JaHHOW pabodeil mporpaMmbl HMEET OCOOCHHOCTH,
00yCJIOBJIEHHbIE, BO-NIEPBBIX, HWHTETPUPOBAHHBIM  €CTECTBEHHOHAYUYHBIM  IPEAMETHBIM
COJICpKAHUEM H, BO-BTOPBIX, ICUXOJIOTHYECKUMHU BO3PACTHBIMH OCOOCHHOCTSMHU 00Y4aeMBbIX.
PaGouass mporpamma 1o €CTECTBO3HAHHUIO Ui CPEeJHEro oduero odpa3oBaHMs Ha 0a30BOM
YPOBHE COCTaBJIeHa U3 pacyera 4YacoB, YyKa3aHHBIX B ba3ucHom yueOHOM IuIaHe
o0pa3oBaTeNbHBIX YUpeKIeHU ob1ero oopasoBanus: 1o 3 yaca B Hezenmo B 11 kiacce.

[Ipy wu3yyeHUM ecTECTBO3HAHHUSA, TI/l€ BEAYLIyI0 poJIb WrpaeT I03HABaTENIbHAs
NeSITeIbHOCTb, OCHOBHbBIE BUIbl YUEOHOH IEATENbHOCTH OOYYAIOUIMXCS Ha YPOBHE Y4eOHBIX
JEHCTBUI BKIIIOYAIOT YMEHMSI XapaKTepH30BaThb, OOBSCHATH, KiIacCU(ULIUPOBATh, OBJIAJIETh
METOJaMHU HAY4YHOI'O IIO3HAHMS, ITOJIHO U TOYHO BBIPa)KaTb CBOU
MBICIIH, apTYMEHTHPOBATh CBOIO TOYKY 3pEHUs, paboTarh B TPYyIIE, MPEACTABISATh U COOOIIATh
€CTECTBEHHOHAY4YHYI0 MH(OpMaIuio B yCcTHONH M nUcbMeHHON ¢dopme. Tak kak ecTecTBO3HaHUE
IpeIMeT SKCIIEPUMEHTAIBHBIN, OOywaromuecs MOJydyaT YMEHHE IUIAaHMpOBaTh, IPOBOJUTH,
MHTEPIIPETUPOBATh OIKCIIEPUMEHT, J€JlaTh BBIBOJbI HAa €ro OCHOBE W IIPE3EHTOBATb €ro
pe3yNbTaThl.

Konnenmus Kypca cOCTOUT B paCCMOTPEHUH OOBEKTOB U SIBJICHUN €CTECTBEHHOI'O MHpa B
rapMOHUU (PU3UKHU, XUMHHU, ONOJIOTHH, (PU3NIEeCKOi reorpaduu, aCTPOHOMHH U SKOJIOTHH.

IIpennaraeMelii Kypc €CTECTBO3HAHMSI OTJIIMYAET OCHOBATEIIBHBIM OXBaT Ba)KHEHUIIUX
MOHATUM, 3aKOHOB M TEOPHHM YaCTHBIX Y4E€OHBIX IUCUUIUIMH, MX CHHTE3 B 0OO0OIIEHHBIE
€CTeCTBEHHOHAYYHbIE IMOHSTHS, 3aKOHbI U TEOPUU. 3HAUUTENbHAs 4YacTb y4e€OHOTO BpPEMEHHU
OTBOJUTCS Ha jaboparopHble U mpaktudyeckue padorel. ®I'OC B kauecTBe 0053aTENBHOIO
3JIEMEHTa MPU OOyYEHHH B CTApIIMX KJAcCaxX IIKOJIbI MPEAyCMAaTPUBAET BBINOJIHEHHE KaXKIbIM
CTapUIEKIACCHUKOM MHAMBUAYAIBHOTO IPOEKTA.

C unenpr0 peanu3anuy HANMOHAJBLHO-PETHOHAJBLHOIO KOMIIOHEHTa B COJEp)KaHUE

npenMera «EcTecTBO3HaHNE» BKIIOUEHBI CIEYIOIINE TEMBI:

PH pacTBOpa Kak 1moka3aTeslb KUCIIOTHOCTU CPEbI;

DNEeKTPOJIN3 PaCIIaBOB;

XuMmus u 310poBbe. MuHepanpHble BOABI. BUTaMUHBI, TOPMOHBI, JIEKapCTBa;

Xumus B crpoutenbcTBe. LleMeHT. beton;

MuHnepanbHble 1 opranudeckue yaoopenus. CpeacTsa 3aluThl pacTeHUIH;

XuMHSI W DKOJIOTHS. XHMHUYECKOE 3arps3HEHHE OKpYKAIOWIEH Cpeabl U €ro

IIOCJIEICTBUS,;
[Tpu uzydyenun yue6Horo npeamera «EcrecTBO3HaHUE)» TPUMEHSIOTCS KaK TPaJULIMOHHbIE,
TaK ¥ JUCTAHIIMOHHBbIE (POpMBI OopraHumzanuu oOyudeHus. JlucTaHIMOHHBIE (HOPMBI OOyUCHHS
pean3yloTcss B OCHOBHOM C IPUMEHEHHEM HH(OPMalMOHHO-TEIEKOMMYHUKAIIMOHHBIX CeTel
IPY ONOCPETIOBAaHHOM B3aMMOAEUCTBUH C 00YUarOIUMHUCS.

JIUCTaHIIMOHHBIA IPOLECC BEAETCSI C IOMOUIbIO JUCTAHIIMOHHBIX TEXHOJIOTHH,
UCIOJIB3YIOTCS UH(POpMaIMOHHO-KOMMYHHUKAIMOHHbIE cepBUChl PD (Chepym). IlnanupoBanue
AIIEKTPOHHBIX 3aHATUN ocyllecTBiseTcss 0e3 Hapymenuid Tpeboanuit CaunlluH mkonsr o
MPOJOKUTEILHOCTH HEMPEPHIBHOTO MPUMEHEHUS TEXHUYECKHX cpeAcTB. OpraHu3yroTcs
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OHJIAH W oduaiiH ypoku U oOpa3oBaTenbHbIe COOBITUA. [IpONOMIKHUTENBHOCTD 3IEKTPOHHOTO
y4aeOHOro 3aHATHS HE TpeBbimaeT 30 MUHYT.

Bun HenpepriBHOM BpewMms 1eaTeIbHOCTH B MUHYTaX
NEITEILHOCTHU 10 xnacc 11 kimacc

ITIpocMoTp cTaTyeCcKuX
M300paKeHHUI Ha dKpaHax 25 25
OTPAKCHHOTO CCUCHUS

[IpocMOTp BHICOCIOKETOB,
¢GmIEMOB

30 30

[TpocMOTp AMHAMUYECKHX
n300pa’keHi Ha SKpaHax 30 30
OTPAKEHHOT'O CBEYCHUS

Pabora ¢ uzo0paxkeHneM Ha
VHIUBHTyaIbHOM
MOHHUTOpPE KOMIBIOTEpA U
KJIABUATYPOU

25 25

@DopMBbI JUCTAHIIMOHHO O0YYEHHUS IO MPEAMETY:
OO0pazoBarenbHbIC BUACO, PUIBMBI, CFOKETHI
Tpenaxepsl, MPakTUKYMbI Ha 00pa30BaTENbHON MIaTGopme
Pecypcol UHTEpHET
[TpakTUKyMBI C HCTIOIB30BAHUEM SJIEKTPOHHOTO MPHIIOKEHUS K YIeOHUKaM
Buptyanbsabie 1abopaTopHbie paboThI
Jlek1uu ¢ TeOpEeTUYECKUM MaTepUAIOM
Jlnanoruyeckre BbICKAa3bIBaHUS HA OHJIAMH ypOKax
CamocrositenbHbie 3ananus B Google Forms
KoHTposib ocyiiecTBIseTcst peryaspHO JUCTAHITHOHHO
[TuceMenHbIe pabOTHI
KoHTposb 3HaHUs JUaNOru4eckoil 1 MOHOJIOTUYECKON peun
3anoJIHeHHE TaOIHI] M CXEM
TectupoBanue Ha pa3NIUYHBIX MIATHOpPMax
Pecypcsl:
e KowmmnbroTepHoe 1 KOMMYHHKAIIMOHHOE 000pY/I0BaHHE
e HurepHer
e ba3pl nanHbIXx c yueOHoW wuHbopmarumeit (POIL, «f- kmacc», JlomamHss mikona,
InternetUrok.ru, Google Forms u npyrue

HensiMu U3ydeHUss THTETPUPOBAHHOIO Kypca «ECTECTBO3HAaHKE» B CTapIIEH LIKOJIE SBISAIOTCS:

* CO3/IaHME OCHOB LIEJIOCTHOW Hay4YHOU KapTHUHBI MUDAa;

* (opMupoBaHME TOHMMAHUS B3aUMOCBS3M M B3aWMO3aBHCHMOCTU €CTECTBEHHBIX HayK;
BJIMAHUA C€CTCCTBCHHBIX HAYK Ha OKPYXKAKINYIO CpPEAy, 3KOHOMHYECCKYIO, TCXHOJOIMYCCKYIO,
COLMAJIbHYIO U ATUYECKYIO Chephl JesITeTbHOCTH YeIOBEKa;

* CcO3JaHHe YCIOBUM JJsi pa3BUTHS HAaBBIKOB Y4YeOHOH, IPOEKTHO-HCCIIEI0BATENbCKOMH,
TBOPYECKOH J1eATETbHOCTH, MOTUBAIIMH 00YUYaIOIIMXCS K CaMOPa3BUTHIO;

dbopMupoBaHUEe YMEHUI aHAIU3UPOBATh, OIIEHUBATh, IPOBEPSITH Ha JOCTOBEPHOCTh U 00001IaTh
HaY4YHYIO HH(OpMaIuio;

* IIOJy4YEHHE HABBIKOB 0e30MmacHOi paboThl BO BpeMsl IPOEKTHO-HUCCIIENOBATEILCKOM U
HKCIEPUMEHTAIBHOM JeATETbHOCTH, IPU MCIIOJIb30BAaHUH J1a00paTOPHOTO 000y I0BAHHUS.



3agaun:
- 3HaTh COBPEMEHHYIO €CTCCTBEHHOHAYUYHYIO KAPTHUHY MUPa U METO/BI ECTECTBCHHBIX HAYK;
- TI03HAKOMUTbCA C Haumbojee BaXKHBIMU HUICSIMHU U JOCTH)KEHHUSAMU €CTECTBO3HAHUS,
OKa3aBIIMMU ONpPEICIIOIIEe BIUSHUE HA IPEICTABICHUs O NMPUPOAC, Ha Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;
- OBJAJETh YMEHMSMU IPUMEHATh IOJYYEHHbIE 3HAaHUSA i1 OOBSCHEHUS OKPYKAOIIUX
SIBJICHUH, HWCIOJB30BaTh KPUTHUYECKYIO OIIGHKY €CTEeCTBEHHOHAay4yHOW HH(popMarum, s
OCO3HAHHOTI'0 OIpeesIeHHsI COOCTBEHHOM MO3ULIUH 110 OTHOUIEHUIO K 00CYK1aeMbIM B 00I11€CTBE
npobiieMaM HayKH;
- IPUMEHATh €CTECTBEHHOHAYYHble€ 3HAaHUS B IIOBCEAHEBHOM JKM3HM Ui oOecredeHus
0€30MaCHOCTH KU3HEEATEIBHOCTH, OXPaHbl 3/I0POBbS, 3AILUTHI OKPYKAIOLIEH CPEbL.
COJAEP)KAHUE OBYYEHUA
Muxpomup
OcHoBHBIE CBeICHHS 0 CTPOeHUH aTOMa. [IpOTOHHO-HENTPOHHAs TEOpUs CTPOCHUS aTOMHOTO
sapa J[. MBanenko u B. [DelizenOepra. DnextponHas obosiouka. M3otombel. CoBpeMeHHOE
OIPECIICHUE MOHATUSA «XUMUYECKUN 2JIEMEHTY.
Ilepuoauyeckuit 3akon JI. . MenageneeBa u crpoeHue aroma. [Ipeanocbulku OTKPBITHA
HEpUOJIMYECKOr0 3akoHa. IlepBble NOMBITKM KIacCU()UKALMU XUMHUYECKHX DJIEMEHTOB.
[lepuoguuHOCT B HW3MEHEHHWU CBOMCTB XMMMYECKHX JJEMEHTOB M HX COEAMHEHHUH.
[Tepuonuueckuii 3akoH B ¢opmynuposke . . MenneneeBa. CoBpeMeHHbIE NPEICTABICHUS O
IPUYMHAX HEPUOANYECKOTO HM3MEHEHMsI CBOMCTB XMMMUYECKHUX JIEMEHTOB U MX COEAMHEHUU.
CoBpemennas (opmynupoBka Ilepruoguueckoro 3akoHa. [lepuoanyeckas cucreMa XUMHUYECKUX
anemenTtoB JI. VM. MenzaeneeBa kak rpaduyeckoe OTOOpaKEHHUE NEPUOTUYECKOTO 3aKOHA.
Crpykrypa nepuoandeckoit Tadnuupl. I[lepuoas! u rpynmsl.
3nauenne Ilepuoanueckoro 3akona u Ilepmognyeckoil cucrteMbl XUMHYECKHX 3J1€eMEHTOB
. U. MenpaesieeBa st opMHPOBAHMS €CTECTBEHHOHAYYHO! KAPTHHBI MHPA.
[IporHoctuyeckass cuiga U 3HAYEHUE IEPUOJUYECKOIO 3aKOHA U IMEPUOJUYECKOM CHUCTEMBI.
3nauenue [lepuonnyeckoro 3akona u Ilepuoanueckoit cucreMel Xxumudeckux nemMeHTos /1. U.
Menzeneesa ais pa3BUTUSL HAYKU U MOHUMaHMSI XUMHUYECKON KapTHHBI MUPA.
baaropoansie rasel. bnaropogHsle raspl, NpUYMHA HMX CYIIECTBOBAHUS B aTOMapHOM
cocrosiHuu. [IpumeHeHue 61aropoiHbIX ra3os.
BemecTrBa M ux kiaaccupuxanus. I[Ipocteie (MeTayuibl U HEMETAIbl) U CIOXKHBIE BEIECTBA
(OKCcHIBI, KUCIIOTBHI, OCHOBaHUS, COJIM). AJUIOTPONMsS KaK HpUYMHA MHOTO000pa3usi MPOCTHIX
BenlecTB. Heopranmueckye n OpraHMuecKue COEIMHEHUS.
Bujabl xXuMuUyecKHuX cBsi3ell M THIIbI KPUCTAJUIHYECKUX PelleToK.
Nonnas xumuueckas cBsi3b. Katnons! 1 aHnoHbl. Cxema 00pa3oBaHUsl HOHHOM cBsi3U. VIOHHBIE
KPUCTAIJIMYECKHE DPEIIeTKU. XJIOPUJ HAaTpusi — TUIHWYHBIA NPEICTaBUTENb COECIUHEHHH C
MOHHBIM THUIIOM CBsi3U. KoBajeHTHas CBA3b KaK CBsA3b, BO3ZHMKAOIIAS 3a CUYET 0Opa3zoBaHMA
OOLIMX DJEKTPOHHBIX TMap. ATOMHBIE U MOJIEKYJSIPHbIE KPUCTAUNIMYECKUE PELIETKH.
Mertannndeckass XUMUYECKasl CBSI3b U METAJUIMYECKHE KPUCTAININYECKHE PEIIETKH.
Yraesonopoasl. Teopusi crpoeHust oprannyeckux coequHenuit A. M. bByrieposa.
[TpuponHbIil ra3, €ro cocraB M HaNpaBJICHUs HCIOJIb30BAHUS B KadyeCcTBE TOIUIMBA U
xummuueckoro ceipbs. KonBepcusi Merana. CHHTE3-Ta3 W €ro HCIOJIb30BAHHUE JJIS MOJIyYEHUs
CHUHTETHYECKOro OeH3MHa M MeTaHona. llpenenbHble W HEMpeJesbHBIE  YIIIEBOJIOPOIBL.
KauecTBeHHble peakiMy Ha KpaTHYIO CBsI3b. OCOOEHHOCTH COCTaBa, CTPOCHHUS M CBOMCTB
OpraHMYeCKUX coeauHeHui. OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHYECKOIO CTPOEHUs
A.bytneposa, @.Kekyne, A.Kymepa.
Hedtr u ee mepepadorka. Hedth, ee cocraB, (usnueckue CBONHCTBA M HMPOHCXOXKIAECHUE.
DKOJIOTHYECKHE MMOCIECTBUS pa3iuBa HEPTH U criocoObl 60psObI ¢ HUMHU. [lonmyTHBIN HeTSIHON



ra3, ero cocraB. [Ipomeccel mepepaboTku HedTH: pekTUPHUKAIMA U KpeKUHT. [IpomayKThi
nepepadoTKu HEPTH M UX UCIIOJIB30BAHUE.

IMonumepsnl. OCHOBHBIC TOHATHS XUMHH BBICOKOMOJIEKYJSPHBIX COCIUHEHHUH: MOHOMED,
MOJIUMEP, 3JIEMEHTApHOE 3BEHO, CTeNeHb nonuMepusanuu. CrnocoObl MOTydeHHs] TOIUMEPOB:
peaKkIMy IMOJIMMEpPU3allii U TOJHKOHJCHCAMH. bronmonumepsl W X OWOIOTHYECKask POJb.
[Tnactmaccel. Tepmoruiactel W peakroruiactel. IlpencraButenu miaactMace M 00JIaCTH HMX
npuMeHeHusd. Boisiokna. [Ipuponnsle M XxuMuueckue BOJIOKHA. lIpencraBuTeny BOJIOKOH H
obnactu ux npumeHeHus. Heopranmueckue moirMepsl Kak BellecTBa aTOMHOM CTPYKTYPBHI.
Cmecn, ux cocraB. [loHATHE O CMECH Kak CHCTEME, COCTOSIEH M3 pa3IMYHBIX XUMHUYECKUX
BenlecTB. Kiaccudukainus cmeceid Mo BU3yalbHBIM MPU3HAKAM U [0 arperarHOMY COCTOSIHUIO.
CocraB cmeceii: MaccoBasi 1 00beMHAs JOJIHM KOMIIOHEHTa cMecH. CIIocoOBI pa3/ieieHus: CMeceil.
JMucnepcuble cucrembl. [lonarue o aucnepcHoit cucreme. Kiaccudukamus aucnepcHbIX
CHCTEM IO pa3MepaM JHUCIEPCHOM (a3bl M arperaTHOMY COCTOSIHUIO JHCIEPCHOHHOW Cpenbl U
qucnepcHoil  ¢aspl. 3HAaueHHME JUCHEPCHBIX CHCTEM B MPUPOJE, MPOMBIIUIEHHOCTH H
MOBCEHEBHON KM3HM 4eJOBeKa. [ pyboaucriepcHble CHCTEMBI M HUX KJIacCHU(HUKAIHSL.
[IprMeHeHne STUX CUCTEM B TEXHHKE U ObITY. TOHKOIUCIEPCHBIE CUCTEMBI, UX KIACCHU(pUKAIUS.
Koarynsmus. Cunepesuc. ®@usznueckue CBOWCTBA Ta3000pa3HBIX (MpomaH-OyTaHOBas CMECh B
3KHATAIKEe), XKUIAKKX (OeH3WH) W TBepAblX (MmapaduH) allkaHOB: arperaTHOE€ COCTOSIHHE,
pacTBOpUMOCTh B Boje. lopeHue mnpomnaH-OyTaHoBOM cmecu (3axkuranka). OTHOIICHUE
MpelebHBIX U HEMpPEeIeNbHBIX YITIEBOJOPOJOB K PacTBOpPY INEpMaHTraHaTa Kaius U OpOMHOU
Bose. OOpazoBaHune HEPTIHON IUICHKH Ha MOBEPXHOCTH BOABI. OOHapyKeHHE HEenpeaeTbHBIX
coequHEeHUN B kuIKkuX Hedrenponykrax. [Tomyuenue miactuueckoit cepol. [lomyduenue Gemnoro
docdopa. TlonydeHne AUCTUIUTUPOBAHHON BOABL. OOpasmbl Pa3IMYHBIX TUCIEPCHBIX CHCTEM:
SMYJIBCUH, CYCIIEH3UH, a3PO30JIH, Telu U 301u. [lonydeHne KoIIouIHOTO pacTBOpa U3 XJIOpUAa
xenesa (I11). Koarymsus nonydennoro pacteopa. Dpdext Tunmans.

XuMHYecKHE peakiuu U HuX Kjiaaccupukanus. XUMUYECKHE PEaKIUH WM XHUMHUYECKHe
SIBIICHHUS, WX OTIMYUS OT (PU3MUECKUX sBICHWH. Peakunn Ge3 M3MEHEHHsS COCTaBa BEIIECTB:
AIOTPONM3AlMY U n3oMepHu3aluu. Peakiuy, uaymme ¢ "3MEHEeHHEM YKciia U cOCTaBa BEIIECTB:
COEIMHEHUS], Pa3JIo’KEHUs, 3aMelleHns, oOMeHa. Peakuuu, NMpoTeKaroUue C BbIACIECHUEM MU
MOIJIOIIEHNEM TEeIJIOThL: 3K30- M JHAOTepMHueckue. Jlpyrue mpu3HaKU KiacCUpUKAIIH
XUMHUYECKHMX peakluil Ha mpuMepe cuHTe3a okcuaa cepbl (VI): n3aMeHeHue creneHeil OKucieHus
AJIEMEHTOB, 00pa3yloIIMX BELIECTBA, MCIIOJb30BAaHME KAaTalau3aTopa, arperaTHoe COCTOSIHHUE
BEIIECTB, HAIIPABJIEHHUE IIPOLIECCOB.

CkopocTbh xXuMH4YecKkoi peakuuu. [ToHsATHE 0 CKOPOCTH XMMUYECKOH peakluu. ' oMoreHHsle u
TeTePOreHHBIC pPEaKIWU. 3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakIuu OT IPHPOJIBI
pearupyomux BelecTB, UX KOHIIEHTPAaLUN. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT TeMIepaTyphbl.
[IpaBuno Bant-I'odpda. 3aBUCUMOCTH CKOPOCTH pEAKIUH OT IUIOIIAJA COMPUKOCHOBEHUS
BEIIIECTB U HAIMYMS KaTalnu3aTopa.

OxkucIUTeJIbHO-BOCCTAHOBUTEIBLHBbIE peakuuu (OBP). Dnexrponus. CTeneHb OKUCIEHUS U
ee ompenenenue no ¢popmyne coequnHeHus. [louarue 06 OBP. Okucnutens u BOCCTaHOBUTENbD,
OKHCJICHHE WU BOCCTaHOBJIEHHE. DJEKTPOJIM3 PACIJIaBOB M PACTBOPOB HA IMpUMEpPE XJIOpHIa
HATpUs. DIEKTPOIUTUYECKOE MOyYeHHE amtoMUHMs. [IpakTHueckoe mpuMEHEeHHe IEeKTPOIIH3a.
["apBaHOIUIACTHKA W TaJIbBAHOCTETHSL.

XuMuyecKkHe HCTOYHUKH TOKa. ["aTbBaHMYECKUE 3JI€MEHTHI Ha IpuMepe dieMeHTa Jlanuans—
SAxobu, ux yCTpOMCTBO M MPUHIMUN JNEHCTBUA. YCTPOMCTBO Oarapeku Ha MpUMeEpPEe CyXOro
MIEJIOYHOTO  DJIEMEHTA.  YCTPOMCTBO  CBUHIIOBOTO  akKymyisropa. [ampBaHu3amus W
anexTpodopes.

HanouacTuubl. Xapaktepuctuka HaHouacTull. IIpuponnsle HaHowacTuisl. HanowacTuimsl B
KocMoce, atmocdepe, ruapochepe, bnochepe. HanogacTHilsl B TEXHUKE U TEXHOJIOTHSIX.



KoncTpyupoBanue HaHomaTepuajoB. OCHOBHbBIE CIIOCOOBI TIONYyUEHUSI HAHOYACTHII: «CBEPXY
BHM3» W «CHHU3y BBepX». MOJIEKYIApHBIH CHHTE3 U camocOopka. HaHockomuueckoe
BBIpAIIMBAaHUE KPUCTAIOB U MOJIUMEpPU3AITHSL.

HaHoTexHOJIOTUM B JKM3HH COBpPeMeHHOro oomectrBa. [loHsATHE O HAHOTEXHOJIOTHSX.
3HaueHUE HAHOTEXHOJIOTUH B PA3MMYHBIX OO0JACTAX HAYKH H TEXHUKH: DHEPreTHKE,
JJIEKTPOHUKE, MEAMIIMHE, AaBUHAMd M KOCMOHABTHUKE, CEJIbCKOM XO3AHCTBE, OXpaHe
OKPYKAOIIeH CPeJlbl, ONTHKE. YTJIEPOIHbIC HAHOTPYOKH U 0OJIACTH UX MPUMEHEHUSI.

Yes10BeK U €ro 310p0OBbe

CucremaTuyeckoe MoJiosKeHUe 4eJJ0BeKa B MUPe KMBOTHBIX.

buonoruueckas knaccudukamus uyenoBeka. lIpaMoxoxaeHHe W €ro BIUSHUE Ha CKeEJeT
yenoBeka. Pyka — oprad u nponaykt Tpyzna. PazButue uepena v rojloBHOIO MO3ra 4ejloBeKa.
[lepBast u BTOpast curHajibHbIE cUCTeMBbl. brocolnnanpHas nmpupo/a yeinoBeka.

I'enernka 4enoBeka u MeToAbl ee u3y4yeHUsl. (OCHOBHBIC TIOHATHUS TCHETHKHU:
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTb, I'€H, XPOMOCOMBI, MYyTallUd, T€HOM, T'€HOTHM, (EHOTHIL,
JOMHUHHUPYIOIIAE ¥ pEIeCCHBHBIC TNpHU3HAKK. [eHOM 4dYelmoBeKa H ero pacmudpoBKa.
[TpakTHyeckoe 3HaUEHUE M3YYECHUS T€HOMa 4YejoBeKa. MeTOoJbl U3yueHUs TeHETHKU YellOBeKa:
reHeaIorHYeCcKuii, OJIM3HEIOBRIN, [IUTOreHeTHYeCKUi. [ eHeTHUecKue 3a001eBaHus YeI0BEKa.
®u3zuka yejgoBeka. CkeneT ¢ TOYKM 3peHUs (U3MUECKOTO TOHSTHS O phIyare.
KpoBooOparienue B CBETE THIPOJUHAMUKH: ITYJIbC, KpOBsHOE AaBiieHue. Juddy3us kak ocCHOBa
dbopMUpOBaHUSA MEPBUYHOW M BTOPUYHON MOUYM B TOYKaxX, a TaKkKe ra3000MeHa B TKaHAX U
nerkux. TepMoperymsius ¢ MOMOIIBIO0 KOKH ITyTEeM TEIJIONPOBOJHOCTH, KOHBEKIIUH, U3ITYUCHUS
U WCHapeHusi BOJABbL. DIJEKTpOJAMHAMUYECKas TNpUpOoJa Tepefauyd HEPBHBIX HMMITYJIbCOB.
Orntuueckas cuctema 3peHusi. AKyCTHYECKasi CUCTeMa cllyXa U rojiocoo0pa3oBaHue.

Xumus yesioBeka. XHMHUYECKHMH COCTaB Tela YEJIOBEKAa: DSJIEMEHThl M BEIIeCTBa, HX
KIaccuukanus W 3HadeHWe. Boma, ee QyHkmuu. BomHbli OamaHc B OpraHu3Me 4YelIOBEKa.
MunepasnbHbie BEIIECTBA U UX POJb B )KU3HEAEATEILHOCTH OpraHru3Ma denoBeka. 3aboseBaHus,
CBSI3aHHBIC C HEJIOCTATKOM KM W30BITKOM HEKOTOPBIX XUMHUYECKHX JJICMCHTOB B OpPTaHH3ME
YeJloBeKa.

Buramunbl. Vcropusi OTKpHITHS BUTAaMUHOB. BuUTamMuHBI Kak OHOJOTUYECKH AaKTHBHBIC
BelecTBa. bone3HH, BBI3BaHHBIE HENOCTATKOM WU H30BITKOM BUTaMHUHOB: aBUTAMHUHO3BI,
TUTIOBUTAMUHO3bI, TUMEPBUTAMHHO3BI. CyTOYHas MOTPEOHOCTh YEIOBEKAa B BUTAMHHAX U HX
ocHoBHbIe (yHKIMU. Knaccubukanus ButaMuHOB. BomopacTBoprMble BUTAMUHBI Ha MPUMEpE
ButamuHa C. JKupopacTBoprmbie BUTAMUHBI Ha IPUMEPE BUTAMUHA A.

I'opmonbl. HepBHast u rymopanbHas peryasiiuyd HpOLECCOB KU3HEACATEIbHOCTH OpraHU3Ma.
['opMoOHBI Kak MPOAYKTHI, BIpabaThIBacMbI€ Kejle3aMy BHYTpeHHEH cexkpennn. Kimaccudukanuys
TOPMOHOB TIO e€Je3aM, KOTOpble MX MPOAYUUPYIOT, U MO XUMHUYecKol mnpupojne. CBoicTBa
ropMoHOB. MHCynMH Kak TOPMOH O€JIKOBOM MpUpPOABL. AJpeHAIMH KakK TOPMOH
aMUHOKHCIIOTHOM mpuponbl. CTepouJHbIE TOPMOHBI Ha TMpUMEpe TNOJIOBBIX. l[umep- u
runoyHKIUS JKeJie3 BHYTPEHHEH CEKpeInu.

JlekapcrBa. Kpatkue cBeneHus o 3apoxkaeHUH U paszputuu (hapmakonorun. Kiaccudukanus
JIEKAPCTBEHHBIX CPEJICTB IO arperaTHOMY COCTOSIHHIO: KUAKWE, TBEPbIE, MITKHE. AJIKaTIOUIbI.
Bakmuael. XuMuoTepaneBTHYECKHEe Tpernaparbl. AHTHOMOTHKU. HapkoTuueckue mpenaparsl.
Hapxomanus u ee mocneAacTBusa. ONTUMaIbHBIM PEXKUM TMPUMEHEHHUS JIEKAPCTBEHHBIX
Mpenaparos.

3nopoBblil 00pa3 xu3HU. OU3NUECKHE 310pPOBbE U €ro Kpurepuu. llcuxuueckoe 310pOBbE H
ero kpurepuu. HpaBcTBEeHHOE 370pOBbE M €ro KpUTEpUU. TpH OCHOBHBIE COCTaBJISIOLINE
3I0pOBOrO0 OOpa3a >KW3HHW: PEKHUM JIHS, MPABHJIBHOE MUTaHWE, (PU3WYECKas aKTUBHOCTb H
3aHsATHE CcropToM. DakTophl, BIMSIONIME Ha 3J0pPOBbE YENIOBEKA: OKpYy)Kawollas cpeaa,
npoUIaKTHYECKass BaKI[MHAIMSA, CTPECCHl, BpEAHBIE TPHUBBIYKK. AJIKOTOJIM3M H  €ro
nocnenctus. Hapkomanus u ee nociaeacTBusl.



®Du3uka Ha cIyxk0e 310pOBbs YeJ0BeKa. AHTPOIIOMETPUS: U3MEPEHHE UIMHBI U MaccChl Tela,
CIUPOMETPUS M JKM3HEHHAasd €MKOCTb JIETKHMX. TelIoBble H3MEpPEHUS W TEIUIOTEPAIlus.
W3mepeHue aprepuanbHOrO  AaBicHUA. [WNEpTOHMS M TUIOTOHMS.  YJIBTPa3sBYyKOBas
JUArHOCTHKa W Tepanus. Oiekrporepanus. JlazepHas tepanus. MarHuTHbII pe30HaHC H
pentrenoaunarnoctuka. dmrooporpadus. Tomorpadus.

EcrtecTBo3HaHMe HA cIy:K0e YesioBeKa

DJieMeHTapHbl JU JJieMeHTapHble 4YacTuubl? IloHsTHe O (U3MKE BBICOKMX SHEPTH.
JIMHEeNHBIN yCKOpUTENb 3JIEMEHTApPHBIX YaCTHUIl, aJPOHHBIA Kojuiaiaep. [lenenue aroMHOro
A/1pa: IPOTOHBI, HEUTPOHBI. PyHTAMEHTAJIBHBIC YACTULBL: JIENTOHBI U KBapKU. POTOHBI. O30HBI.
AHTHYACTHULILL.

boabuoii aapoHHbIi KoJuIaiiaep. MOHTax M yCTaHOBKA BOJIBIIOr0 aJpOHHOIrO KoOJUIanaepa.
[Ipunmun neiictBus kosutaiaepa. Ilpoucxoxkaenue maccel. bo3zon Xwurrca. IIpoucxoxiaenue
Bcenennoii. AnTUMUp.

AToMHas JHepreruka. [lonydeHue 3IEKTPUUYECKOTO TOKA C IIOMOILNBIO 3JIEKTPOreHepaTropa.
TpaguuuoHHas SHEpPreTMKa W HETPAAUIMOHHAs »HepreThka. OCHOBHbBIE MOHATHS AaTOMHOM
SHepreTuku. PaanoakTuBHOCTD. SlnepHble peakiuu. ATOMHAs CTaHLUSA U NPUHIUI ee padoThI.
ADC Ha ObIcTpBIX HeliTpoHax. Pagnonsoromnueie TepmoanekTpuaeckue reaepatopsl (PUTIIn),
opuHIUn  ux AedctBus. OOnacTH NpUMEHEHHs aTOMHOW SHepreTuku. [lepcrekTuBebl
WCIIOJIb30BAaHUS aTOMHOM HEPreTUKH MOcye KpymnHeien apapun Ha ADC.
IIponoBoJsibcTBeHHasi MpodJjeMa W NMYTH ee pemleHus. ['eorpadus ronona M €ro NPUUYUHBIL.
OcHOBHbIE HaNpaBJICHUS B PELIEHUH ITPOJIOBOJIBLCTBEHHON MTPOOIEMBI:

— HCIIOJIb30BAHUE XMMHUYECKUX BEILECTB;

— CO3/JJaHME UCKYCCTBEHHBIX IPOAYKTOB ITUTAHMUS;

— METO/IbI CO3/IaHUs BBICOKOIIPOU3BOJUTENIBHBIX COPTOB PACTEHUH U IIOPOJL ’KMUBOTHBIX.
buorexnosnorusi. IloHarne OMOTEXHOJOTMM KaK TMPOU3BOJUTEIBLHONM CHIIBI  OOIIECTBa,
UCIOJIb3YIOLIeH KMBbIE OpraHU3Mbl U OMOJIOTHYECKHE MPOLIECCHl B MPOU3BOACTBE. TpH 3Tama
CTaHOBJICHUS W Pa3BUTUS OMOTEXHOJIOTMH: PaHHssI, HOBas M HoBeWuass. ['eHHas MH)KeHepus.
['enHOMOM(UIIMPOBaHHBIE OPraHU3Mbl M TpPAaHCTEHHbIE NPOAYKTHL. KiieTouHas HMHXKEHEpHs.
KnonupoBanue. OMOpHOHaNbHBIE U CTBOJIOBBIE KJIETKU. brojornueckast HHxKeHepus Kak METOJl
UCIOJIb30BaHUSI MUKPOOPTaHU3MOB B KauecTBE OMOPEAKTOPOB /IS MOJYUYEHHUS MPOMBIIIIEHHOM
npoaykuuu. OCHOBHBIE  HamNpaBl€HUS  MCIONb30BAaHUS  (PEPMEHTATUBHBIX  IPOIIECCOB.
HNmmo6unu3oBaHHbIe (hEPMEHTHI.

Jlec u secoBoacTBo. Jlec kak ¢utoneHo3. Braxublii Tponuueckuit sec. Jleca ymepeHHOro
nosca. 3HaueHue Jyeca B Ouocdepe W KHU3HM uenoBeka. JlecHble MoOXKapbl, MPUUUHBI UX
BO3HMKHOBEHHUS, TYIIEHHME U MNpouiIakTUKa MoxapoB. JIecoBOACTBO Kak  oOTpacib
pPacTEeHHEBOACTBA U HAyKH. JIeCONMUTOMHUKH.

Cunepreruka. lloHATHe O CcuUHEpreTMKe M CaMOOpPraHM3alMs OTKPBITHIX cucteM. OOmue
OPUHIUNBI cuHepreTUku. Touka Oudypkauuu u arrpakT. Ponb cUHEpreTWkH s U3ydeHHUs
IPUPOJHBIX U COLUANBHBIX SIBJIEHUNH. CTPYKTypHUpOBaHNE MAaTEPUATILHOTO MUpPA U €r0 U3YYEHUE
crienManbHBIMU pa3zenaMu pu3uku. GopMel IBMKEHUS MaTEpUH.

EctecTBO3HAHME M HCKYCCTBO. 30J0TO€ CEYEHUE M €ro MCIOIb30BaHHE B MPOU3BEICHUSIX
ApXUTEKTYpHI, KUBOMUCH, CKyIbNTYypbl. [locnenoBatensHocTs @UOOHAYYHN, €€ MPUMEHEHHE B
UCKyCcCTBE. PacmpocTpaHeHHOCTh TpaBHJia 30J0TOTO CEYEHHS M  IOCIEJ0BATEIbHOCTU
@uboHayun B KUBOW Tmpupoje. buOHHMKA W  apxuTekTypa. B3auMonpoHMKHOBEHHE
€CTECTBO3HAHUS U UCKYCCTBA.

IIpakT4yeckue padoThI

1. [Toryuenue, cobrpanue 1 pacro3HaBaHHE ra3oB.

2. VI3yyeHrne XUMHUYECKUX PEaKIUi.

3. COopKa rarbBaHUYECKOTO 3JIEMEHTA U UCTIBITAHHUE €TO JICHCTBUSI.

4. Coznait 1o pebeHka.



5. OneHKa MHAMBUYAJILHOTO YPOBHSI 310POBBSL.

6. OreHka OMOJIOTUYECKOTO BO3pacTa.

7. OmnpejiesieHre CyTOYHOTO palioHa MUTaHUsI.

8. M3yueHue sSBJICHUS 3JIEKTPOMAarHUTHON UHIYKLIUH.

9. M3y4yeHue 30J10TOTO CEYCHUS Ha PA3INYHBIX O0BEKTAX.

IInanupyemsle pe3yJbTaThl 0OCBOeHHS NpeaMera «EcTrecTBo3HaHHe»

JIMYHOCTHBIMHU pe3y/ibTaTaMHi 00y4YEeHUs €CTECTBO3HAHUIO

B CPEIHEH LIKOJIE SABIISIOTCS:

* 6 chepe omHoweHull odyuarOwuxcsa K cebe, K c80eMy 300p08bl0, K NO3ZHAHUIO ceOs —
OpUEHTAalMsl Ha JOCTH)KEHHE JIMYHOIO CYACThs, pEAIU3alUI0 IO3UTUBHBIX JKU3HEHHBIX
NEePCHEKTUB, WHULUATUBHOCTb, KPEATUBHOCTb, 'OTOBHOCTh M CIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEICIEHUIO, CITIOCOOHOCTh CTABUTh LM M CTPOUTH JKU3HEHHBIC IUIAHBI, TOTOBHOCTD H
CIOCOOHOCTh OOecrmeunTh cebe M CBOMM OJIM3KMM JOCTOWHYIO JKM3Hb B Ipollecce
CaMOCTOATENIBHOM, TBOPYECKOM M OTBETCTBEHHOM JAEATEIBHOCTH, K OTCTAMBAHUIO JIMYHOIO
JIOCTOUHCTBA, COOCTBEHHOI'O MHEHUS, BEIpabaThIBaTh COOCTBEHHYIO MMO3ULUIO 110 OTHOLICHUIO K
OOLIECTBEHHO-TIOJUTHYECKUM COOBITHSIM IPOLUIOTO M HACTOSLIEr0 Ha OCHOBE OCO3HAHUS U
OCMBICJICHHUS HCTOPHHM, JyXOBHBIX LIEHHOCTEH U TOCTM)KEHUI Halllel CTpaHbl, K CaMOPa3BUTHIO U
CaMOBOCIIUTAHHIO B COOTBETCTBUM C OOIICUEIIOBEUYECKUMH IIEHHOCTSIMH H HWACaIaMu
IpaXkJJaHCKOTr0 O0IIECTBA; MPUHATHE U peau3alysl LeHHOCTeH 310poBOro 1 6e3omnacHoro oopasa
KHU3HH, OEpPEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHE K COOCTBEHHOMY (hHU3HYECKOMY
U TICUXO0JIOTUYECKOMY 3/I0POBbIO;

* ¢ cihepe omnowenuil odyuarowuxcs Kk Poccuu kax k Pooune (Omeuecmey) — poccHiickas
UJEHTUYHOCTh, CHOCOOHOCTh K OCO3HAHUIO POCCUICKONW HIEHTUYHOCTU B IOJMKYJIBTYPHOM
COLIMYME, YYBCTBO MPUYACTHOCTH K HMCTOPUKO-KYJIBTYpPHOM OOLIHOCTH POCCHMCKOro Hapoia u
cyns0e Poccum, maTpuoTusM, roTOBHOCTh K Cily’keHUI0 OTedyecTBy, €ro 3aluTe; yBakeHHe K
CBOEMY HApoOAy, YyBCTBO OTBETCTBEHHOCTH Iepen PoamHONM, ropaocTv 3a CBOW Kpai, CBOXO
Ponuny, mnpommoe M HacTosIlee MHOTOHAMOHAIBHOrO Hapojga Poccun, yBakeHue
roCy/IapCTBEHHBIX CUMBOJIOB (rep0, ¢iar, TMMH); GOPMUPOBAHNE YBAXKEHUS K PYCCKOMY SI3BIKY
KaK rocylapcTBeHHOMY s13bIKy Poccuiickoit denepanuu, ABIAIOMIEMYCS OCHOBOM POCCUHCKOU
UJCHTUYHOCTH M TJIABHBIM (DaKTOpOM HAIMOHAJIbHOTO CaMOONIPEIENIECHUs; BOCIHTAHUE
YBaKEHUS K KYJIbTYype, S3bIKaM, TPaAULUAM U 00bIYasiM HapoAOB, NPOKUBaOIIMX B Poccuiickoit
denepannu;

* 8 cihepe omHOULeHUTI OOVUAIOWUXCS K 3AKOHY, 20CY0apcmey U 2paicoOanckomy obujecmsy —
IPaXXAaHCTBEHHOCTb, TPaKJaHCKasl MO3UIUS aKTUBHOTO M OTBETCTBEHHOI'O 4YJI€HA POCCUNCKOIO
o0111ecTBa, OCO3HAIOILIETO0 CBOM KOHCTUTYLIMOHHBIE ITpaBa U 00S3aHHOCTH, YBAXKAIOLIETO 3aKOH U
IIPAaBOIOPSAIOK, OCO3HAaHHO  MPUHUMAIOUIETO  TPAAMIMOHHBIE  HAIMOHAJIBHBIE U
o011eyenoBeyeckue ryMaHUCTUYECKHE M JEeMOKPAaTHYECKHE IIEHHOCTH, FTOTOBOIO K YYacTHIO B
OOLIECTBEHHON KHM3HU; NPU3HAHME HEOTUYKJAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4YelIOBEKa,
KOTOpbIE MPUHAIEKAT KAKIOMY OT POXKICHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX
mpaB W CcB0OOOJ O3 HapylmieHWs TpaB W CBOOOJ JPYruxX JHI[, TOTOBHOCTh OTCTaMBaTh
COOCTBEHHBIE TpaBa M CBOOOJBI 4YEJIOBEKa W TpaKAaHWHA COTJIACHO OOIIENPU3HAHHBIM
MPUHIMIIAM U HOpMaM MEXIYHAapOJHOIO Mpasa v B cooTBeTcTBUM ¢ KoHcTuTymmen Pocculickoi
®enepany, NpaBoBasg U IMOJIUTHUYECKAas I'PAMOTHOCTb; MHPOBO33PEHHE, COOTBETCTBYIOILEE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUsI HayKH U OOLIECTBEHHOW MPAKTHKH, OCHOBAaHHOE Ha JHaiore
KYJIBTYp, a TaKXXe PazINuHbIX (hopMax OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOEro MecTa B
NOJIUKYJIBTYPHOM  MHUpPE; HHTEpUOpU3AlMS  I[IEHHOCTEH  JEeMOKpaTMM M  COLMaIbHOU
COJIMAAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY pETYJIHMPOBAHHWIO OTHOLIEHWH B TpyIIE HIU
COLIMAJILHOW OpraHu3allii; TOTOBHOCTh OOYYarOmMXCS K KOHCTPYKTHMBHOMY Y4YacTHIO B
NPUHATHH PEIIeHUH, 3aTParuBaolIX MpaBa U MHTEPECH], B TOM YHUCIIE B Pa3IUUHBIX (hopmax
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OOIIECTBEHHON CaMOOPTaHU3AIMH, CAMOYIPABJICHHS, OOIIECTBEHHO 3HAYUMOW JESITeIbHOCTH;
MPUBEPKEHHOCTh MJIEIM HHTEPHAIMOHAIN3MA, APYKObl, paBEeHCTBA, B3aUMOIIOMOILM HAPOJIOB;
BOCITUTAHHE

YBOXHUTEJILHOTO OTHOUIEHHMS K HAI[MOHAJIbHOMY JOCTOMHCTBY JIIOJIEH, WX YyBCTBaM,
PENUTHO3HBIM ~ YOEXKIEHHUSIM; TOTOBHOCTh  OOyYalOMIMXCS  MPOTHUBOCTOSTH  HMJICOJIOTHH
9KCTpEMH3Ma, HAIMOHATU3Ma, KCEHO()OOMH, KOPPYIIHU, NUCKPUMHUHAIMHK IO COLMAILHBIM,
PEIIMTHUO3HBIM, PACOBBIM, HAIMOHATBHBIM IPHU3HAKAM W APYTUM HETaTHBHBIM COIMATBHBIM
SIBIICHUSIM;

* ¢ cihepe omHoOwEHUTI OOYUAIOWUXCA C OKPYHCAIOWUMY H00bMU — HPABCTBEHHOE CO3HAHUE U
MOBE/ICHHE Ha OCHOBE YCBOEHHS OOIEYEIOBEYECKUX LEHHOCTEH, TOJIEPAHTHOI'O CO3HAHMS U
MOBEJICHHUS B TOJIMKYJIBTYPHOM MHUpPE, TOTOBHOCTH W CHOCOOHOCTH BECTH JHAJIOT C JAPYTHMH
JIOJIbMH, TOCTUTaTh B HEM B3aWMOIOHUMAHUS, HAXOAUTH OOIIME LEIH U COTPYAHHYATH AN MX
JNOCTIDKEHUS; TPUHATHE TYMAHHCTHYECKHUX IIEHHOCTEH, OCO3HAaHHOE, YBAXHUTEIbHOE U
no0poenaTenbHOe OTHOIIEHHE K JIPYrOMY YeJOBEeKY, €ro MHEHHI0, MHPOBO33pPEHUIO;
CHOCOOHOCTh K CONEPEXMBAHUIO U (POPMHUPOBAHUE MO3UTUBHOTO OTHOLICHHUS K JIIOJSM, B TOM
yucie K JIMIaM C OTPaHMYEHHBIMU BO3MOKHOCTSMH 3[0POBbS M HHBAIUIAM; OEpeKHOE,
OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K (PU3UYECKOMY M IICHUXOJIOTUYECKOMY 3/I0POBBIO
OpYruX JoJed, yMEHHE OKa3blBaTh IEpPBYI0 MOMOIIL; (OPMUPOBAHHE BBIPAKEHHON B
NOBEJICHUH HPABCTBEHHOW MO3MWIIMM, B TOM YHCJE CIIOCOOHOCTH K CO3HATEIBHOMY BBIOOPY
no0Opa, HPAaBCTBEHHOTO CO3HAHMUA W TOBEJICHHS Ha OCHOBE YCBOCHHS OOIEYeTOBEUECKHUX
[ICHHOCTeW ¥ HPAaBCTBEHHBIX YYBCTB (YECTH, [0JTra, CIPABEUIMBOCTH, MHIIOCEPIUS H
JIpYKento0usi), KOMIIETEHIIUH COTPYJHMYECTBA CO CBEPCTHUKAMHU, JETHbMH MIIAJIIErO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TOJE3HOM, Y4eOHO-MCCIIEI0BATENbCKOM,
MPOEKTHOM U IPYTUX BUJAX JCSITENbHOCTH;

* 8 cehepe omHowenull obyuaOWUXCA K OKpyJcailowemy Mupy, K JICUBOU Npupooe,
Xy002iceCmeeHHol Kylbmype — MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW, 3HAYUMOCTh HAyKHW, TOTOBHOCTh K HAYYHO-TCXHUYCCKOMY TBOPYECTBY,
BJIaJICHHE JOCTOBEPHON HMHQOpMAIMeil O MEepeqOBBIX TOCTHXKEHUSX U OTKPBITUSX MHPOBOU U
OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUIX OO0 YCTPOWCTBE MHpa W
o011ecTBa; TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUHM BCEHW JKW3HU; CO3HATEIBHOE OTHOIICHWE K HEMpPEPHIBHOMY OOpa30BaHHIO, Kak
YCIOBHIO YCIEMIHOM MpoecCHOHATbHOH M OOIIECTBEHHON JEATENIbHOCTH; 3KOJIOrMyecKas
KyJIbTypa, OEpeKHOE OTHOIIEHHE K POJHON 3emile, MPUpPOIHBIM OorarcTBam Poccum u mmpa,
MOHMMAaHUE BIUSHUS COLUATBHO-DKOHOMUYECKUX MPOIIECCOB HAa COCTOSTHUE MPUPO/I-

HOM M COLMAJIBHOM CpEelbl, OTBETCTBEHHOCTH 3a COCTOSIHHE INPUPOJHBIX PECYPCOB, YMEHHU H
HABBIKOB Pa3yMHOTO TMPUPOJONONH30BAHMS, HETEPIHUMOIO OTHOIIEHHS K JICUCTBUSM,
NPUHOCSAIIAM BpeJl SKOJOTHUH; TPUOOPETEHHE OIbITa JKOJOTOHAIPABICHHOW IESTEIbHOCTH;
ACTETUYECKOE OTHOIIEHUE K MHUPY, TOTOBHOCTh K 3CTETHUECKOMY OOYCTPOMCTBY COOCTBEHHOTO
ObITa;

* 6 cihepe omHOWeHULI 0OYUAIOWUXCS K MPYOY, 8 chepe COUUATbHO-IKOHOMUYECKUX OMHOWEeHUL
— YyBaxeHHe BceX (opM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEH COOCTBEHHOCTH,
OCO3HaHHBII BBIOOp Oynymiedt mpodeccun Kak MyTh U CIHOCOO peanu3alid COOCTBEHHBIX
’KM3HEHHBIX TUTAHOB; TOTOBHOCTh OOYYaIONIMXCS K TPYJIOBOH MPOPECCHOHATHHON NesITeTbHOCTH
KaKk K BO3MOXXHOCTH YyYacTHSl B PEIICHUH JHYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
OOIIEHAIIMOHAIBHBIX MPOOJIEM; MMOTPEOHOCTh TPYIUTHCS, YBAKEHHE K TPYLY W IJIIOISIM TPYAa,
TPYAOBBIM JOCTHXKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIICHUE K PAa3HBIM
BUJAM TPYAOBOH NEATEIHOCTH, TOTOBHOCTh K CaMOOOCTYXMBAHHIO, BKItOYas OOydeHHE W
BBITIOJTHEHHE TOMAIITHUX 00sI3aHHOCTEH.

MeTanpeaMeTHble pe3yJabTaThl 00yUEHHsI €CTECTBO3HAHUIO B CPEIHEW MIKOJIE MPEICTaBICHBI
TpeMmsl TpyIIaMi YHUBEPCATbHBIX YUeOHBIX IEHCTBUH.



PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eiiCTBHUS

Boinycknuk nayuumcsa:

* CaMOCTOSITEJIbHO OINpENeNsTh LEeNH, CTaBUTh U (OPMYIHUPOBaTh COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHOMN 1EATENbHOCTH U KU3HEHHBIX CUTYalUsX;

* OLICHUBATh PECYPChI, B TOM YKCJIE BpeMs U Jpyrue HeMaTepuallbHble pecypchbl, HEOOXOAUMBIE
JUISL TOCTUYKEHUS IIOCTAaBICHHON paHee LENH;

* COMOCTABJIATh UMEIOLIMECS BO3MOXHOCTH U HEOOXOIUMBIE JUISl IOCTUKEHUS 1IEJIU PECYPChI;

* OpraHu3oBBIBaTh 3(PPEKTHBHBIA TOHCK PECypcoB, HEOOXOMUMBIX IS JAOCTHIXKEHHS
HIOCTaBJICHHOM 11eMH;

® ONPEACIISITh HECKOJIBKO ITYTEN JOCTUKEHHS ITOCTABJICHHOMN LENH;

* BBIOMpATh ONTHUMANBHBIM MyTh AOCTHKEHHS LENU C y4eTOM 3((EKTUBHOCTH PACXOJA0BaHUS
PECYpCOB U OCHOBBIBASICh HA COOOPaKEHUSIX ITUKU U MODPAJIH;

* 33/1aBaTh [1apaMeTPbl U KPUTEPUH, IO KOTOPBIM MOXKHO OIPEAEIUTb, YTO Le/Ib JOCTUTHYTA;

* COIIOCTAaBIIATH MOJYUYEHHBIN PE3YJbTaT AE€ATEIbHOCTH C IOCTaBICHHOM 3apaHee LENbIo;

* OLIEHUBATh INOCJIEJACTBHUS JIOCTHXKEHMs IIOCTaBICHHON Iienu B Yy4eOHOW JesATeNbHOCTH,
COOCTBEHHOM JKU3HU U 'KU3HU OKPYXKAIOLIUX JIHOJEH.

ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Buinycknuk nayuumces:

* KPUTUYECKHU OLIEHUBATH U HHTEPIIPETUPOBATH HH(POPMAIIHIO C PA3HBIX MO3HUIINH;

* pacro3HaBaTh U (PUKCUPOBATh IPOTUBOPEUNS B UH(YOPMAIIMOHHBIX HCTOYHUKAX;

* HCIOJIb30BaTh pa3jMYHbIE MOJEIbHO-CXEMAaTHMUECKUE CpEACTBA JJs MPEICTABIICHUS
BBISIBJICHHBIX B MH(OPMALIMOHHBIX HCTOUHUKAX IPOTHUBOPEUHIA;

* OCYWIECTBISITh Pa3BEpHYTHIH WH(GOPMAIIMOHHBIN TOUCK M CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHbIEe U TO3HABATENIbHBIC) 33/1a4H;

* ICKaTh ¥ HAXOAUTh 00OOIIEHHBIE CTTIOCOOBI peIIeHus 3a/1a4;

* MIPUBOJIUTH KPUTHYECKHE apTyMEHTHl KaK B OTHOUIEHWH COOCTBEHHOT'O CY)XICHMs, TaK U B
OTHOUIEHUHU JIEUCTBUN U CYX IECHUIN APYroro;

* aHAJIM3MPOBATH U MPEOOPa30BBIBATH MPOOIEMHO-IIPOTUBOPEUNBBIE CUTYALINH;

* BBIXOJUTh 3a PAMKH Y4eOHOTO MpEeAMEeTa U OCYIIECTBIATH II€JICHAINIPABICHHBIN IOUCK
BO3MOYKHOCTH LIMPOKOI0 IIEpEeHOca CPEJICTB U CIIOCOOOB JIEHCTBUS;

* BBICTpaMBaThb WHIUBUIYaJIbHYIO 00Opa30BaTENIbHYIO TPAa€KTOPHIO, YUUTHIBAas OTPaHUUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHHS;

* MEHATH U YJEp)KUBATh Pa3Hble MO3UIMH B O3HABATEIbHON N€ATENbHOCTH (OBITH YYEHHUKOM U
yuuteneMm; (QopMynHpoBaTh 00pa3oBaTEeNbHBIA 3alpOC U BBHIMOJHATH KOHCYJIBTAaTHBHBIC
(GYHKIIMM CaMOCTOSITENbHO; CTaBUTh MpoOieMy M paboTaTh Haja €€ pEIIeHHWEM; YIPaBIsATh
COBMECTHOM IMO3HABATENbHON JEATEIbHOCTBIO U MOAYMHATHCS).

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YU4eOHbIC e CTBUS

Buinycknuk nayuumcsa:

* OCYUIECTBJIATH JIEIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHUKAaMH, TaK U CO B3POCIBIMU (Kak
BHYTpHU 00pa30BaTeIbHON OpraHu3aluy, TaK 1 3a ee IpeeIaMn);

* [IpY OCYIIECTBJICHUH IPYNIIOBON paboThl OBITh KaK PYKOBOJUTENIEM, TaK U YWIEHOM MPOEKTHON
KOMaH/Ibl B pa3HbIX POJISIX (T€HEpaTOPOM HJAeH, KPUTUKOM, UCIIOJTHUTENIEM, MTPE3EHTYIOIUM U T.
.);

* pa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJIb30BAHHEM aJ[€KBATHBIX
(YCTHBIX M MUCBMEHHBIX) SI3BIKOBBIX CPE/ICTB;

* pacro3HaBaTh KOH()JIMKTOT€HHBIE CUTYallMd U MpeAOoTBpaliaTh KOH(GIMKTHI 10 UX aKTUBHOU
dassr;
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* KOOPAMHHUPOBATh M BBIMOJHATH PAaOOTy B YCJIOBHUSX BUPTYAIBHOTO B3aUMOJEHCTBUS (WK
COUYETaHMs pPealbHOI0 U BUPTYAIBHOIO0);

* COIUIACOBBIBATH MO3UILIMM YIEHOB KOMaHJbl B Tpoliecce padoThl HaJ OOIIMM MPOJYKTOM
pelleHueM;

* IIPEJICTABIIATH MyOJIUYHO PE3YJIbTAThl MHIUBUAYaTHHOU U TPYIIIOBOM ACSITEILHOCTH KaK TIEpeT
3HAKOMOM, TaK U Mepe]l HE3HAKOMOM ayIUTOPUEH;

* moa0uparh MAPTHEPOB JUIS JIEJIOBOM KOMMYHHKAIIMH, UCXOAS W3 COOOpakeHUi
pe3yJbTaTUBHOCTH B3aUMOJICHCTBHS, a HE JINYHBIX CUMIIATHIA;

* BOCIPUHUMATh KPUTUYECKUE 3aMEUaHUs KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

* TOYHO U €MKO (hOpMYNIHpPOBATh KaK KPUTUYECKHE, TaK U OJOOpUTENbHbIC 3aMEeUaHus B aapec
IPYTHX JIIOJCH B paMKax JeJIOBOH M 00pa3oBaTeNbHOM KOMMYHHKAIIUH, H30eras MpH ITOM
JMYHOCTHBIX OLEHOYHBIX CYKJICHUH.

IIpenmeTHble pe3yJibTaThl H3YyUYCHMsI €CTECTBO3HAHUS B CPEJHEH IIKOIE

Buinycknuk na 6a3zoeom ypoene nayuumcs:

* [IPUBOAMTH MPUMEPBI POJIU €CTECTBO3HAHMS B (DOPMUPOBAHMM HAYYHOTO MUPOBO33PEHHUS Ha
OCHOBE OJBOJIIOIMM €CTECTBEHHOHAYYHOW KapTUHBI Mupa (Pu3mdeckas, MeXaHWYecKas,
JJIEKTPOJMHAMUYECKasi, KBAHTOBO-TIOJEBAsA), a TAKKe EAMHCTBA 3aKOHOB IPUPOJABI BO
Bcenennoii;

* KJaccu(UUUpPOBaTh YPOBHU HAYyYHOI'O MO3HAHMS M UX COCTaBISIOIIME: MUPBI (HAHOMHUD U
MUKPOMHP, MAaKPOMHUP, METaMuUp), PU3NYECKUE SBICHUS, XUMUYECKUE PEAKIH, OMOJIOTUYECKUE
IIPOLIECCHI, YPOBHHM OpPraHU3alliy MaTepUN, YPOBHHM OpPraHU3alluy KU3HHU;

* JWUIIOCTPUpPOBAaThb HA IMpUMEpax JEWCTBUE U NPAKTHUUECKOE IMPUMEHEHHE OCHOBHBIX
(byHAaMEHTaIbHBIX (U3MUECKUX TEOPUH M 3aKOHOB: KJIACCUYECKON MEXaHUKH, MOJEKYISIPHO-
KMHETUYECKOW TEOpUH, TEPMOJUHAMHUKHU, KIACCHUUYECKOM 3JIEKTPOAMHAMMKH, CIIELHaTIbHON
TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM TEOPHH (B OCHOBHBIX 3JIEMEHTAX);

* pacro3HaBaTh (PU3MUECKUE MPOLIECCH B KOHTEKCTE MEXITPEIMETHBIX CBSI3CH;

* WCHOJB30BaTh JAJISI OMMCAHUS XapakTepa MPOTEKaHUs (PU3MUECKUX MPOLECCOB (U3NYECKHE
BEJIMYMHBI U IEMOHCTPUPOBATh B3aUMOCBS3b MEXAY HUMH;

* ONHUCHIBaTh YCIOBHMsS IpPUMEHEHUs (QU3MUYECKUX Mojened (MaTepuanbHas TOYKa,
MaTeMaTUYeCKU MasiTHUK, aOCOJIOTHO TBEPIOE TEJO, WJCANbHbIN ra3, HjealbHasl TEIUIoBas
MallliHa, MJIaHeTapHas Mojenb aroMma Pesepdopnaa, HyKIOHHas MOJENb sJipa, MOJENb aToMa
BojIopo/1a 1o bopy) npu peniennn GU3NIECKUX 3a7a4;

* pemaTh KayeCTBEHHbIE M NMPAKTUKO-OPUEHTUPOBAHHBIE (PU3UYECKUE 3a7aull C SBHO 3aJaHHOU
(bu3nYECKO MOJENBIO B KOHTEKCTE MEXIPEAMETHBIX CBSI3€H;

* IPECKa3bIBaTh CBOWCTBA XMMHUUECKHX 3JIEMEHTOB Ha OCHOBAHUU NEPUOANYECKOTO 3aKOHA;

* KJacCU(QHUIMPOBATh BUIbl XUMHYECKHX MpPEBpPALICHUH M TNpeACKa3blBaTh HX BO3MOXHbBIE
IIPOIYKTHI;

* paccuuThIBaTh KOJIMYECTBEHHBIE XapAKTEPUCTUKU MPOCTEUIIMX XMMHUYECKUX IHpPEBpAICHUH,
WCIIOJIB3YS JIJISl pacyeTa 3aKOHBI COXPAHEHUsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ABOTaJpo;
* IpeJICKa3bIBaTh U3MEHEHUSI CKOPOCTH XMMUYECKUX PeaKkuil B 3aBUCUMOCTH OT TeMIIepaTyphl U
HaJIM4Ms KaTalau3aTopa;

* IPUMEHATH MOHSATHE O XUMHUYECKOM pABHOBECHM [JIsi ONMCAHUS CBOMCTB OOpaTUMBIX
IIPOLIECCOB;

* IPUBOJUTH IPUMEPHI MPAKTUYECKOTO HCIOIb30BAHUS XUMHUUYECKUX BEIIECTB M MX peakiuil B
IPOMBIIIJICHHOCTH U B OBITY;

* KiIaccu(UUUPOBATh OCHOBHBIE OMOJOTMYECKHE MaKpOMOJIEKYJIbl M 0a30Bble MPOLECCHl, B
KOTOPBIX OHU y4YacTBYIOT;

* pacro3HaBaTb OTJIMYMS B CTPOCHUM JKMUBOTHBIX U PpACTHUTENBHBIX KJIETOK, a TakKxke
OJTHOKJIETOYHBIX OPIaHU3MOB I10 OMHMCAHUIO, HA U300PAKEHUSX HITU 1101 MUKPOCKOTIOM;
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* CpaBHMBATh BHIbI JCTCHUS KIETKA (MUTO3 W MEHO03); ONpelNeNsiTh CTaAHNH MHUTO3a IO
HN300paKCHUSIM;

* OOBACHATH pOJb (POTOCHMHTE3a B TEOJOTMYECKHX Mpolleccax Ha 3emiie U TMOAJEpKaHUU
CYIICCTBOBAHHS KH3HH,

* CpaBHHUBATh OMOJIOTUYECKUE OOBEKTHI MEXKAY COOO0I MO 3aJaHHBIM KPUTEPHSIM; JIeTIaTh BBIBOIBI
¥ YMO3AKJTFOUEHHS Ha OCHOBE JIAHHOTO CPaBHEHUSI; YCTAHABIMBATD CBS3b CTPYKTYPHI U (DYHKIIUU
OpPTaHU3MOB;

* ONUCHIBATh (PCHOTHII OpPraHMW3Ma; KIAacCU(UIMPOBATh OHOJIOTMYECKHE OOBEKTHI IO
CYIIECTBEHHBIM TpH3HAKaM (OCOOCHHOCTH CTPOCHHUS, NUTAHHS, JbIXaHWS, Pa3MHOXKCHUS,
pa3BUTHSA);

* XapaKTepU30BaTh M3MEHYUBOCThH MPOSIBICHUS T€HETUYECKOW MH(POpPMAIUU B MOKOJICHUSX Ha
OCHOBAaHHMU 3aKOHOMEPHOCTEH HM3MEHUMBOCTH W XPOMOCOMHOW TEOPUHM HACJICICTBEHHOCTH;
CpPaBHHMBATh HACJICJICTBEHHYIO M HCHACIICICTBEHHYIO U3MEHYNBOCTD;

* pemiaTh TCHETUYECKHE 3a/Jladyd Ha MOHOTHOPUIHOE CKPEIIMBAHUE, COCTABIATH CXEMBI
CKPEIIUBAHUS, UCTIONB3YSl OMOIOTHYECKYI0 TEPMHHOIOTHIO i CHMBOJIHKY)

* pa3jMyaTh OCHOBHbBIC MPU3HAKH MOMYJISIIAN U OMOJIOTHYECKOTO BU/IA,

* BBISABJIATH MOpdosorudeckue, (GpU3nOIOTHICCKIe, MOBEACHUSCKHAE aaNTallud OPTaHU3MOB K
cpeae oOuTaHWsT W JCHCTBHIO 9SKOJIOTMYECKHX (DAKTOPOB;, MPOTHO3UPOBATh HW3MEHEHHE
9KOCHCTEM IOJI JICHCTBHEM BHEITHUX (DAKTOPOB;

* HaXOJUTh CXOJACTBO W PA3JIMYMsl YEIOBEKa M JKUBOTHBIX; OMPEACISATh MOJCIb SKOJIOTUYCCKU
MPABWJIBHOTO TOBEACHHS B OKPYKAIOIIEH Cpeie; OICHUBATh AHTPOIIOTCHHBIC H3MCHCHHS B
ouocdepe;

* OINKCHIBATh OCHOBHBIC HAy4YHBIC THIIOTE3bI O TpPOUCXOokaeHuH BcenenHoi, CoHeYHOU
CHCTEMBI U IUIAHET;

* BBIJICJISITH OOIIME CBOMCTBA U OTINYHS TJIAHET 36MHOU TPYIIIBI U IJIAaHET-TUTaHTOB;

* UCIIOJIb30BaTh €CTECTBEHHOHAYYHYIO TEPMUHOJIOTHIO TIPU OMMCAHUU SIBJICHUH OKPYKAIOIIETO
MUDA;

* KJIaccUPUIMPOBATh TMOJE3HBIE HCKOMAeMble MO XWMHUYECKOMY COCTaBY, METOAaM JOOBIUH,
00J1aCTH WX MCIIOJIB30BAHMS B TEXHOJIOTHH;

* MPUMEHSTh €CTECTBEHHOHAYYHbIC TOHATHS W KOHIICMLWU IS OMHCAHUS COBPEMEHHBIX
TEXHOJOTHYECKHX JOCTHKCHUN, BKITIOYasi HAHOTEXHOJIOTHIO M OMOTEXHOJIOTHIO;

* pacro3HaBaTh NPHUHLUIBI pabOTBl W U3BIEKAaTh W3 ONHCaHWs Hauboyee BaKHbIC
XapaKTePUCTUKU PUOOPOB M TEXHHUECKHUX YCTPOUCTB;

* MCTIOJIB30BaTh AJIEMEHTHI UCCIIEI0BATENHCKOTO METOAA JIJIS BBISBICHHS B3aUMOCBSI3EH MEXKIY
00BEKTaMU U SIBJICHUSIMH; TTIPOBOJUTH HAOIIOACHNUES, N3MEPECHHUE U ONMCAHUE;

* IPUMEHSTHh B JEMOHCTPAIIMOHHBIX U MCCIEA0BATENbCKUX IIENIIX COBPEMEHHbIE MPHUOOPHI AJis
U3MEpEHUS ¥ HAOJFOICHH S, UCTIONB3YsI OMMCAHUE WITH TPEUIOKCHHBIN allTOPUTM SKCIICPUMEHTA,;
* BBIICTATh TNEPCOHANBHBIN BKIAJ BEIMKUX YYEHBIX B (OPMUPOBAHHE COBPEMEHHOMN
€CTECTBCHHOHAYYHOW KapTUHBI MHPA;

* OCO3HaBaTh HEOOXOAMMOCTh COOJIOJCHHS TMPEANHCAHUA U TEXHUKH OE30MacHOCTH,
mpeylaraeMblX B HHCTPYKIMSX IO HCIIOJIB30BAHHMIO JISKAPCTB, CPEJICTB OBITOBOM XHMHH,
AIIEKTPUIECKUX MTPHUOOPOB, CIIOKHBIX MEXAaHU3MOB;

* BBIICIISATH OCHOBHBIC NMPHU3HAKH 3JI0POBOTO 00pa3a >KU3HH, OOBSACHATH POJIb OTPHUIIATEIHHOTO
BIIUSTHUS QJIKOTOJISl, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB, MyTareHOB Ha 3JI0POBhE OpPraHU3Ma U
3apO/JIBIIIIEBOC PA3BUTHE; OTIPEICIIATh BOZMOXKHBIC TIPUYUHBI HACIICICTBEHHBIX 3a00ICBaHHM.

HpeleeTm,Ie pe3yabTaTbl OCBOCHHWA TEMBI ITIO3BOJIAIOT!
— BOCHPOU3BOAUTH CBCACHUSA O B3aUMOOTHOIICHUHN YCJIOBCKA U MPUPOBbI, 00 3Tamax pPa3sBUTHA
C€CTCCTBO3HAHMAA,
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— TpaMOTHO NPHUMEHSATH €CTECTBEHHOHAYYHYIO TEPMHUHOJIOTHIO IPU OIMCAHUU SBJICHUIN
OKPY’KAroIlero MUpa;

— BOCHPOM3BOJUTH OMNPEIEICHUS TEPMUHOB M TMOHATHH (MaTepus, HMIMPUUYECKUH U
TEOPETUYECKUI YPOBHU IIO3HAHUS, SKCIIEPUMEHT, HAaOJII0A€HNE, MOJIEITUPOBAHUE).

Muxkpomup. Atombl. Bemmecrpa. Peaknun

IIpenmeTHbIe pe3yJIbTaTbl OCBOCHUS TEMBI I103BOJISIIOT:

— Ha3blBaTh MOJEJIM CTPOEHHUS aTOMOB M OOBACHATb, B YE€M pa3HULA MEXIy HHUMH,
XapaKTepu30BaTh UX JOCTOMHCTBA U HEIOCTATKHY;

— OOBSICHATh MOHATHSL: JIEKTPOHHAs 000JI0UKAa aToMa, YHEPreTUYECKUN YpPOBEHb 3JIEKTPOHA,
AIIEKTPOHHOE 00J1aKo (OpOUTaIb), KATHOH, aHHOH, YJIEKTPOOTPHUIIATEIIHHOCTD;

— KJIacCCU(PUUMPOBATh BUABI XMMUYECKHUX CBs3ed (MOHHAs, KOBAJEHTHAs, METAJJIMYecKas) U
MEXaHU3M HX 00pa3oBaHMS;

— OXapakTepu3oBaTh (PU3NYECKHE CBOMCTBA METAIOB U CIUIABOB, HA3BaTh CaMble IJIACTUYHbIE
METaJUIbl, METAJUIBI C CAMOMN IUIOXOM 3JIEKTPONPOBOAHOCTBIO, CAMBIN JIETKUM U CAMBIN TAKEJbIN
METaJljl, TYTOIUIaBKUE METAJUIbI;

— c¢opMyaupoBaTh TPHU IMOJIOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOpUH B COBPEMEHHOM
BapHaHTe, IEPEYUCIINTD arperaTHble COCTOSHUS BELIECTBA,

— ONIPEIENITh XapaKTEePUCTUKY MPUPOAHOIO Ira3a, ero COCTaB U KOJUYECTBEHHOE COJAECpKAHUE
€ro KOMIIOHEHTOB;

— XapaKTepH30BaTh OCHOBHBIE CBOMCTBA M COCTaB HE(PTH, IEPEUUCITUTD (PPAKIHH, MTOTydacMble
IpU NeperoHke HeTy;

— OMHCcaTh CyTh aMOP(HOTO COCTOSHUS TBEPABIX BEUIECTB, IEPEUNCIUTh U3BECTHBIE aMOp(HbIE
BEIIIECTBA U yKa3aTh 00JacTh X IPUMEHEHHUS;

— JI0Ka3aTh OTHOCUTEIILHOCTh KIIACCU(HUKAIIMHA OPTAaHUIECKUX U HEOPTaHMUECKUX BEIICCTB;

— HAa3BaTb OCHOBHBIE IIOJIOKEHHSI TEOPUH XUMHUYECKOIO CTPOEHUS OPraHMYECKUX COCIUHEHUM
A. M. bytnepona, ®. Kekyrne, A. Kynepa;

— OOBSCHATh, YeM OTJIMYAIOTCA PpeaKUUH MOJUMEpU3alu U TMOJMKOHICHCAIUH, |
WUTIOCTPUPOBATH 3TU PEAKIIMY TPUMEPAMU;

— CHCTEMaTU3UpPOBaTh BHUJBI CMECEH IO COCTaBy, BBIPA3UTh COCTAaB TIa30BbIX, TBEPIABIX H
JKUJIKUX CMecei;

— KJ1accu(uIuUpoBaTh JUCIIEPCHBIE U KOJUIOMIHBIE CUCTEMBI, onucath 3QpdexT Tunnais;

— CpaBHHMBATh CBOMCTBA U CTPOCHHUE AITIOTPONHBIX MoAuduKaiuii pocdopa, yriaeposa, oJoBa;
— OOBSACHATH MOHATUS: XUMHYECKas pEeakKUus, KaTaau3aTopbl, (EpMEHThl, XMMHUYECKOE
paBHOBecue, npuHnui Jle Hlatanse;

— OOBACHATDH, KAKHE PEAKIIMU HA3bIBAIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU, U PACCUUTATH
CTENeHb OKUCIICHHSI 3JIEMEHTOB 0 (OpMyJIaM UX COEIUHEHMUI;

— OXapaKkTepu30BaTb METOJbl JIEUCHHs — TaJbBaHM3ALMIO M 3JIEKTPodope3, MPOBECTH
CPaBHMUTEJBHBINM aHAIN3 MPOLIECCOB TaJIbBAaHU3ALINU U 3JIEKTpodopesa.

Yes10BeK U €ro 310p0Bbe

IIpenmeTHbIe pe3yJibTaThbl OCBOCHUS TEMBI ITO3BOJISIIOT:

— OOBACHATh, KaKk B MpOIIECCe SBOJIIOLMU H3MEHsIach (popMa depema W pa3BHBAJICS MO3T
YeJI0BEeKa;

— 0XapaKTepHU30BaTh YEIOBEKa KaKk OMOCOIMAIbHOE CYILECTBO;

— OINUCHIBATH OCHOBHBIE MOHATHUS TEHETUKH, METO/Ibl U3yUEHHSI TEHETUKU YelIOBEKa, OOBSICHSTH,
4TO U3y4aeT (papMOreHeTHKa, STHOTCHETHKA U MaJIe0reHEeTHKA;

— Ha3bpIBaTh MPHUOOPHI U amnmapaThl, KOTOpble (PUKCUPYIOT U 3alUCHIBAIOT OMOTOKU Ceplla,
AIIEKTPUUYECKHE KOJEOAHUSI TOJIOBHOI'O MO3ra, C TOMOIIBIO KOTOPBIX M3MEPSIOT KPOBSHOE
JTaBJICHUE;
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— OIUCHIBATH, KaK (PHIBTPYETCs KPOBb B HEPPOHAX, KAK MPOTEKACT MPOLECC TEPMOPETYIISALIUH B
OpraHM3Me YeIIOBEKa;

— TEPEeYUCIUTh XUMHUYECKHE DIEMEHTHI, KOTOpBIE COIEpKATCS B OpraHU3Me YeJIOBEKa,
NPUBECTH TPHUMEPHl MaKpOdJIEMEHTOB, MHKPOIJIEMEHTOB U  YJIbTPAMHKPOIJIEMEHTOB B
OpraHu3Me YeJIOBEKa;

— Ha3BaTh 3a00JI€BaHUS, CBS3aHHBIC C HEJOCTATKOM WM HM30BITKOM pa3sHBIX XHUMHUYECKUX
AJIEMEHTOB B HAIlIEM OpPTaHU3ME;

— ONpeNeNATh Pa3HUIy MEXIy aBHTAaMHHO30M, TMIIOBUTAMHHO30M U THIIEPBUTAMHUHO30M,
Ha3BaTh 3a00JIeBaHMsI, BEI3BAaHHBIC HEAOCTATKOM B opranu3me ButaMuHoB C, A, D;

— ompenenaTh GYHKIHMH TOPMOHOB B OpPraHU3ME YeJIOBEKA U MEPEUHCINTh OCHOBHBIC CBOMCTBA
TOPMOHOB U TPYIIIBI, HA KOTOPbIE OHH JEIISATCS 110 CBOSH XMMHUYECKON PUPOJIE;

— chopmynmupoBaTh TOHATHSA:  AJKAJOWABI, OSHAOP(UHBI, BaKUIUHBI, AHTUOMOTHKH,
XUMHOTEpAIus;

— ONHUCHIBaTh MOHATHA (U3NYECKOrO, IICUXUYECKOTO W HPABCTBEHHOTO 3/0POBbI U
WITIOCTPUPOBATH IPUMEPAMHU KIIACCHUECKUX MMPOU3BEICHUN JINTEPATYPhl U UCKYCCTBA;

— OOBSACHSTH, YTO TAKOE )KU3HEHHAs! EMKOCTB JIETKHX U €€ CPeJIHUE MOKa3aTelu;

— OOBACHATH TOHATHUS: AHTPOIIOMETPHS, MAarHUTHBIA PE30HAHC, PEHTICHOIMArHOCTHKA,
YIABTPa3BYK, 3JEKTPO(POpe3, aHTPOIIOMETPHSL.

EcTecTBO3HaHHE Ha CiIyxK0e YesloBeKa

IIpenmeTHbIE pe3yJbTaThl OCBOCHHS TEMBI TO3BOJISIOT:

— TEPEYHCIUTh JIIEMEHTApHBIE YacTUIBI M JaTh WX KPATKyl0 XapaKTEPUCTHKY, COCTaB
IPOTOHOB U HEUTPOHOB;

— JI0Ka3aTh 0€30MacHOCTh boJbIIOro agpoHHOro KoJutaiiiepa At OKpYXKarolero MUpa;

— TOACYHUTATh CYMMAapHYIO SHEPTHUIO IIPOTOHOB, CTAIKWBAIOIINXCS B KOJIAWEPE;

— CpaBHUBATh XapaKTEPUCTHKY pa3HbIX BUAOB anekTpoctanuuit — I'DC, TOC u ADC,
OIMCHIBATh PUHLIUI JEHCTBHS TEPMODIICKTPUUECKOTO T'eHEPaTopa;

— OOBSICHATH OHATHS: PETYISATOPBI POCTA, MIECTUIIHIBI, PEIEITICHThI, UCKYCCTBCHHAS TTHILA;

— 0XapaKTepH30BaTh T€HETUYECKH MOAUDUIIMPOBAHHbBIE OPTraHU3MbI U TPAHCT€HHBIE IPOITYKTHI,
a TaKKe CIOCOOBI UX MOTYYEHHUS;

— ONpeAeisATh NPAKTUUECKOE 3HAYCHHE HAHOTEXHOJIOTMH M pa3BUTHUSA 3JIEKTPOHUKH,
MEIUIUHBI, CEIBCKOTO XO3SWCTBA, SKOJIOTHUH, ONTHKH, aBUAIMH, KOCMOHABTHKH W IPYTHX
o0acTeil yenoBeueckon AeATeNbHOCTH;

— OOBSICHATH MPUHIHIT PadOTHIl MUKPOBOJIHOBOH I€YH, HArpeBaTEIbHBIX MPHUOOPOB, OTIUYNE
JFOMHHECLEHTHOM JIaMITbl OT CBETOJUOHOM;

— pacmo3HaBaTh MAapKUPOBKH JO0ABOK, COJACPKAIIMXCS B TPOAYKTaxX TNHTaHUS, HE
pekoMeHayeMbIX ['occansnuIHa130pOM JUIsl yIIOTpeOIeH S,

— chopMyIHpoOBaTh, YTO TAKOE CHHEPIeTHKAa M CAaMOOPTaHHW3AIMs CIOXHOW CHCTEMBI, H
PACKpBITh 3HAYEHNUE CUHEPTeTHKH JUIsl TO3HAHUS MaTEpPUAIbHOTO MUPA U COLUAIIBHOTO Pa3BUTHS
00I11eCTBA;

— ONpelensiTh MOHATHE 30JI0TOTO CEYEHMs, MPUBOJUTH INPUMEPHl €ro MHCIHOJIb30BaHUS B
HCKYCCTBE, apXUTEKType, KWHeMarorpade, moI3uu, My3bIKke U B IPHPO/IE;

— chopMyIHpOBATh MOHATHE «OMOHMKA» U MOKa3aTh, IJI€ HAXOAT BOIUIOIIECHHE €€ IPUHIIUIIBI;
— MPOWLTIOCTPUPOBATH B3aUMOCBSI3b MPUPOJIBI M TEXHUKH Ha TIpUMepax U3 OMOHHKH.
Boinycknuk nonyuum 603M0#CHOCHIb HAYUUMBCA'

* COOTHOCHUTh OOBEKTHI JKMBOH WM HEXKHWBOW MPHPOJABI CHCTEMHO C TOYKH 3pEHHS
€CTeCTBEHHOHAYYHOH KapTUHBI MHpa Ha OCHOBE CHHTE3a (HU3UYECKOH, OMOJOTHUEcKOW Hu
XUMHYECKON KapTUH MHPA; MOHUMATh TPAHUIIBI IPUMEHUMOCTH CYIIECTBYIOIIUX TEOPHIA;

* HCIIOJIb30BaTh MOJEIH JIEHCTBUS €CTECTBEHHOHAYYHbBIX 3aKOHOB M KOHIETLUH JJIs ONMUCAHUS
SIBIICHUI U TIPOIIECCOB PEATBHOTO MHUPA;
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* HaXOAWTh B3AaUMOCBS3M MEXAy (OpMOl W coaepkaHUEM, NPUYMHON U CIEICTBHEM,
€IMHUYHBIM, OCOOEHHBIM U OOIITUM, TeOpHel U (paKTaMu JJIsi €CTECTBEHHOHAYYHBIX 0OBEKTOB U
IIPOLIECCOB;

* TMPOBOJIUTH  CAMOCTOSITENIbHbIE  SKCIEPUMEHTHl s  JEMOHCTPAllMd  OCHOBHBIX
€CTeCTBEHHOHAYYHBIX NOHATHH 1 3aKOHOB, COOII0ast paBuiia 0€301macHON paboThI;

* Jle7IaTh BBIBOJBI Ha OCHOBE SKCIIEPUMEHTANIbHBIX JAaHHBIX, MPEACTABICHHBIX B BHUJIE Tpaduka,
Ta0JINLBI U 1UAarPaMMBl;

* 0000mare uMeElouIMecss JaHHbE B BUAEC HEMPOTUBOPEYMBOM THIOTE3bl M O0OCYXKIATh
BO3MOJKHBIE ITYTH €€ [TOATBEPAKACHUS NN OIIPOBEPIKEHHUS;

* HHTEPIPETHUPOBATh €CTECTBEHHOHAYYHYIO HH(POPMAIUIO, COAEPXKAIIYIOCS B COOOIICHUIX
CMMU, pecypcax MHTepHETA, HAYYHO-TIONYJISIPHBIX CTAThSX;

* NpUMEHATH Npu padore B Oubmmorekax u B MHTepHere MeroAbl mMoucka HH(popmamuu,
BBIIETISAITh CMBICIOBYIO OCHOBY IIPOYMTAHHOTO U YBMJIEHHOIO, KPUTHUYECKU OLIEHUBATh
JIOCTOBEPHOCTH MOJYyYEHHOU MH(OPMALIUK;

* MPOBOAWUTH CAMOCTOSITENBHBIA y4eOHO-MCCIEAOBATENCKUI TMPOEKT MO EeCTECTBO3HAHMIO,
BKJIIOUAIOILIUI OMpe/IeIeHHe TeMbl, IOCTAHOBKY LM U 3a7a4, BBIABUKEHUE TUIOTE3bl U MyTel
€€ SKCIEpUMEHTAIbHON INPOBEPKHU, IPOBEIECHUE OHKCIEPUMEHTAa, AHAJIU3 €ro pe3yjbTaToB,
dbopMynupoBaHUe BBIBOJIOB U MPEACTABIEHUE TOTOBOTO HH(OPMALIMOHHOTO IPOAYKTA;

* Ha OCHOBE 3aKOHOB TEPMOJAMHAMMKHU IPUBOIUTH MPUMEPHI IPOLIECCOB OOMEHa Maccod u
SHEprueil, B KOHEYHOM CYETe MNPUBOISAIIMX K 3BOJIOUMK BceneHHOMH, BKIIOYAs 3BOJIOLHUIO
[anaktuku, CONMHEYHOM CUCTEMBI, 3eMJIH, OMocdephl U YellOBeKa KaK OHMOJIIOTHMYECKOTO BHUJA,
YUUTHIBas] BEPOSTHOCTHBIN XapaKTep MPOIECCOB B KUBOU U HEKUBOU MPHUPOJIE;

* pa3zeNsTh 3B€3/Ibl Ha IPYMIIbI 10 OCHOBHBIM XapaKTepUCTHKaM (pa3Mep, IIBET, TEMIIEPATYPa);

* Ha3bpIBaThb XUMHUYECKHE COCIWHEHHUS COIJIACHO MPUHIUIIAM MEXIyHAPOIHON XUMUYECKOU
HOMEHKJIATypBhl;

* MpeAcKa3blBaTh B3aUMOJICHCTBUE BEIIECTB C PACTBOPUTEIIEM W CBOMCTBA 00pa3yrOIIMXCS
pPacTBOPOB Ha OCHOBE TEOPUU JIEKTPOJIUTHUECKON AUCCOLUALINM;

* IPUMEHSTH MMOHATHE O XUMUYECKOMN CBSI3M ISl ONMCAHUS U MPECKa3aHus CBOMCTB BEUIECTB B
Pa3IUYHBIX arperaTHbIX COCTOSIHMSIX; COCTaBJISATh MOJEIU MOJIEKYJ, 00JaJaloluX 3a/laHHbIMU
CBOIMCTBaMH;

* OOBSICHATH NPUYMHBI OHOJIOTMYECKOTO pa3HooOpa3usi Ha OCHOBE CHHTETUYECKOW TEOopuu
HBOJIIOLMM; HHTEPIPETHUPOBATH POJIb JAHHBIX SMOPUOJIOTHUH B Pa3BUTHU TEOPUU aHTPOIIOTEHE3a;
* OOBSCHATH B3aMMOCBSI3b KOMIIOHEHTOB AKOCHCTEMbl HAa OCHOBE IpaBUiIa SKOJIOTHYECKON
NUPAMUJIBI, TPUBOIUTH JIOKAa3aTeIbCTBA HEOOXOAMMOCTH [UIsl YCTOWYHBOTO pa3BUTHUS
NOJJIEPKAaHUS U COXPAHEHHs] BUJOBOIO MHOrooOpa3usi Ha OCHOBE 3BOJIIOLMOHHON TEOpUH, a
Takke yueHus o onocdepe;

* JCHOJb30BaTh NPUOOpPETEHHBbIE 3HAHWA U YMEHHUS B TPAKTUUECKOH JAESITEIbHOCTH U
MOBCEIHEBHOM JKU3HU /7Sl OLEHKU BIMUSHUS HA OPTaHU3M 4YeJIOBEKa AJIEKTPOMArHUTHBIX BOJH U
PaAMOAKTUBHBIX  M3JIyYEHUH;  CHOCOOCTBOBAHMSA  SHEprocOepekeHuro;  0e30macHoro
MCIIOJIb30BAaHUSI MAaTEePHAIOB U XUMUYECKUX BEIIECTB B OBITY; MPOPUIAKTHKU WH(DEKIIHOHHBIX
3a00eBaHU, HUKOTHHOBOHM, AQJIKOTOJIHPHOM W HAPKOTUYECKOW 3aBUCHMOCTEH; OCO3HAHHBIX
JIUYHBIX ACUCTBUH 110 OXPAHE OKPYKAIOLICH CPEJIbI;

* 00CyXIaThb CYIICCTBYIOIIHE TJI00aIbHBIE TPOOJIEMBI UYEOBEYECTBA (DKOJOTUUYECKHE,
HHEPreTUYecKue, ChIpbEBbIe, JeMorpaduyeckue U T. J.) HA OCHOBE €CTECTBEHHOHAYYHBIX
IpeJCTaBICHU, a TakkKe OOOCHOBBIBAaTh B JMCKYCCHHM BO3MOJKHBIE IYTH WX PEIICHHUS.
ObecneunTh JOCTH)KEHUE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM
IIPOrpaMMBbl, CO3AaTh OCHOBY JUIsl CAMOCTOSTEIBHOTO YCIIEIIHOTO YCBOCHMSI OOY4aroIIMMUCS
HOBBIX 3HAHUH, YMEHHUH, BUAOB U CHOCOOOB JEATEIBHOCTU JOJDKEH CHUCTEMHOAEATEIbHOCTHBIN
noaxoJ. B cooTBeTcTBUM € 3TUM MOJIXOJOM MMEHHO aKTUBHOCTh OOydalolIUXCsl MPU3HAETCS
OCHOBOH JTOCTM)KEHUS pa3BUBAIOIIMX Iiesiell 00pa3oBaHusl — 3HAHUS HE MEpealoTCcsl B TOTOBOM
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BUJIE, a TOOBIBAIOTCS YYAIIMMHUCS B MPOLIECCe TTO3HABATENbHOM AesATebHOCTH. OTHUM U3 IyTen
MOBBIIICHUSI MOTHUBAIMH U 3PPEKTUBHOCTH y4eOHON IEATEIbHOCTH B CPEIHEN IIKOJIE SBIISETCS
BKJIIOYCHUE YYAUIMXCS B Y4€OHO-HCCIEIOBATENbCKYIO M TNPOEKTHYIO IESTeIbHOCTh, KOTOpas
UMEET CIIEAYIOUEe OCOOEHHOCTHU:

1) uenu u 3amauM ATUX BUJOB JIEATEIBHOCTH YUYalIUXCS ONPEAEISAIOTCA KaK MX JMYHOCTHBIMU
MOTHBAaMH, TaK U COLMAJIbHBIMHU. OTO O3HA4yaeT, YTO Takas JesITeNIbHOCTh JOJDKHA OBITh
HampaBjieHa HE TOJIbKO Ha TMOBBIIICHHE KOMIIETEHTHOCTU TOAPOCTKOB B MPEAMETHOW 00JIacTH
OTNpe/IeNICHHBIX YYEOHBIX AMCLUUIUIMH, HE TOJIBKO Ha pa3BUTHE HMX CIOCOOHOCTEH, HO U Ha
CO3/1aHHE MTPOIYKTA, UMEIOLIET0 3HAYMMOCTD AJIs APYTUX;

2) ydyeOHO-uCCleoBaTeNbCKast U MPOEKTHAs AEATeIbHOCTh JOJKHA ObITh OPraHM30BaHa TaKUM
00pa3oM, 4TOOBI yyaluecs: CMOTJIH peain30BaTh CBOM MOTPEOHOCTH B OOLICHUN CO 3HAYMMBIMH,
pedepeHTHBIMU TpyNIaMH OJHOKIACCHUKOB, yuuteneil u T. O. CTpos pa3auyHOro poja
OTHOLIECHHUS B XOJ€ LICJICHAIIPAaBICHHOM, IIOMCKOBOM, TBOPYECKOM M IPOLYKTUBHOMU
NEeSTEIIbHOCTH, IMOAPOCTKH OBJIQJIEBAIOT HOPMAaMM B3aMMOOTHOLICHHH € pPa3HBIMU JIIOAbMH,
YMEHUSIMH TI€PEXOJUTh OT OJHOTO BHJA OOLICHHS K JPYyroMmy, HOPHOOPETAIOT HaBBIKH
WHAUBUAYAIbHON CAaMOCTOSTENHHONU PabOThl U COTPYAHHYECTBA B KOJIJICKTUBE;

3) opraHuzanmsi y4eOHO-HUCCIIeIOBATEILCKUX U MPOCKTHBIX PAa0OT IIKOJHLHUKOB OOCCIICUUBACT
COUeTaHHE PA3TUYHBIX BHUJIOB TO3HABATEIBHOHN NEATENbHOCTH. B 3THX BUAAX AESITETHLHOCTU
MOTYT OBITb BOCTPEOOBAHBI MPAKTHYECKU JIFOOBIE CIIOCOOHOCTH IOJPOCTKOB, PEaTHM30BAHBI
JIMYHBIE PUCTPACTHUS K TOMY HJIM UHOMY BUAY ACSITEIbHOCTH.

B pesynbrate yueOHO-HCCIIEA0BATENBCKOW U MTPOSKTHOM NIEATEIHHOCTH O0YJarOIIHeCs MOJIydaT
Mpe/ICTaBICHHE:

* 0 GmIOCOPCKUX W METONOJIOTUYECKUX OCHOBAaHUSAX HAYYHOH [EATENbHOCTH M HAyYHBIX
METO/IaX, IPUMEHSIEMbIX B UCCIIEI0BATENIbCKON U IPOEKTHOM e TEIbHOCTH;

* 0 TaKUX MOHATHSX, KaK KOHILENLHMS, HayyHas TMIIOTe3a, METOJ, IKCIEPUMEHT, HaJeKHOCTb
TUIOTE3bl, MOJIEIb, METOJ] cOOpa U METOJ aHaIN3a JaHHBIX;

* 0 TOM, YEM OTJIMYAIOTCS HCCIEIOBaHUS B T'yMaHUTAPHBIX OOJACTSAX OT HCCIIEIOBaHUI B
€CTECTBEHHBIX HayKax;

* 00 UCTOPUHU HAYKH;

* 0 HOBeHIIUX pa3paboTkax B 00JaCTH HAYKU U TEXHOJOTHIA;

* 0 IpaBWIaX U 3aKOHAX, PETYJUPYIOLUIMX OTHOIIEHUS B HAy4YHOW, H300peTaTesNbCKON U
UCCIIEIOBATEIbCKUX 00JIaCTAX JesITeIbHOCTH (MaTeHTHOE MPaBo, 3alllUTa aBTOPCKOIo MpaBa U T.
IL);

* 0 JIEATENIBHOCTU OpPraHM3alui, COOOIIECTB U CTPYKTYp, 3aUHTEPECOBAHHBIX B pe3yibTaTax
UCCJIEIOBAaHUM M TMPEJOCTABISIIOMIUX PECYPCHI AJIsl MPOBEACHUS MCCIEIOBAHUNM U peau3aluu
pOeKTOB ((POHBI, TOCYIAPCTBEHHBIE CTPYKTYPHI, KpayA(aHAUHTOBbIE CTPYKTYpPHI U T. I1.).
Boinycknuk cmoscem nayuumaoca:

* pemaTh 3aJ]a4d, HaXOJSIIUECS Ha CThIKE HECKOJIbKUX YYEOHBIX JUCHUILIMH (MEXIpeIMETHbIE
3a/1a4n);

* JCMOJIb30BaTh OCHOBHOM aJrOpUTM MCCIENOBAaHUS TNPU PEUIEHHH CBOMX Yy4eOHO-
MO03HABATEJIbHBIX 33]1a4;

* HCIIOJIb30BaTh OCHOBHBIEC MPUHIUIIBI MPOEKTHOM NEATENPHOCTH NP PEIIeHUH CBOMX y4eOHO-
MO3HABATENIbHBIX 33]1a4 U 33]1a4, BOSHUKAIOIIUX B KYJbTYPHOU U COIIMAIbHOM KU3HU;

*  HCNOJB30BaThb  DJEMEHTHl  MATEMaTHMYECKOrO0  MOJEIMpPOBAaHUS  NpU  PEIICHUU
HCCJIEIOBATENbCKUX 3a/a4;

* JCHOJb30BaTh DJIEMEHThl MAaTEMaTHYECKOTO aHajau3a JUld HHTEPHpPETaluu pPE3yIbTaToB,
MOJIYYEHHBIX B XO/I€ y4eOHO-HCCIeI0BaTENIbCKON PadOTHI.

C Ttouku 3peHuss (OpPMUPOBAHUS YHUBEPCAJIbHBIX Y4YEOHBIX ICHCTBUH, B XOJE€ OCBOCHHS
MPUHIIUIIOB y4eOHO-MCCIIE0BATEIbCKOM

Y TIPOEKTHOU JEATEILHOCTH 6bINYCKHUK HAYUUTCS .

16



* q)OpMyJII/IpOBaTB HaquYIO FI/IHOTe3y, CTaBUThL 1CJIb B paMKax HUCCIICAOBAHUSA U
MIPOSKTUPOBAHUS, HCXOJIS U3 KYJIbTYPHOW HOPMBI M cOO0Pa3ysCh C MPEACTABICHUIMHU 00 00IIeM
OJare;

* BOCCTaHABJIMBATh KOHTEKCTHI U IYTH Pa3BUTHS TOTO MJIM MHOTO BHJA HAYYHOM JCATCILHOCTH,
OTIpEICIIsisi MECTO CBOETO MCCIIECAOBAHUS WU MPOCKTA B 00IEM KYJIBTYPHOM MPOCTPAHCTRBE;

* OTCJIC)KHBATh M MPUHUMATh BO BHUMAHHUE TPEHIBI U TCHACHIIMH PA3BUTHs Pa3JIMYHBIX BHUIOB
JACATCIIbHOCTH, B TOM YHCIIC Hay‘-IHBIX, y‘-II/ITBIBaTB nux HpI/I IIOCTAHOBKEC C06CTBCHHBIX Heﬂeﬁ;

* OLICHUBATh PECYPCHI, B TOM YHCJIC U HeMaTepualbHbIC, TAKUE, KaK BpeMs, HCOOXOAUMBIC JJIs
JOCTHIXCHUA HOCTaBHeHHOﬁ ey,

* HaxOJUThb pa3IUYHbIC HCTOYHHKM MATCPHUAJIBHBIX M HEMAaTePUAIBHBIX PECYPCOB,
MPEIOCTABISIONINX CPENCTBA JJIsi MPOBEACHUS HCCICIOBAHUN W pealu3alii IMPOCKTOB B
pa3IMYHbIX 00J1aCTIX JACSITCILHOCTH YCIIOBEKA;

° BCTyrIaTL B KOMMYHI/IKaLII/IIO C [[ep)KaTeJ’DIMI/I pa3quHbe THUIIOB pecprOB, TOYHO U OGT:GKTI/IBHO
MPE3CHTYS CBOM NMPOEKT MM BO3MOXKHBIC PE3yJIbTaThl HMCCIICIOBAHUS, C IICJIbI0 OOCCIICUCHUS
HpOI[yKTI/IBHOI‘O B3aUMOBBIT'OAHOI'O COpr,Z[HI/I‘IGCTBa;

* CaMOCTOSITENILHO ¥ COBMECTHO C JPYTUMH aBTOpaMu pa3pabaThiBaTh CHCTEMY IapaMeTpoOB U
KPUTEPHEB OLEHKH J(PQPEKTUBHOCTH ¥ TPOAYKTUBHOCTH pEATM3AlMH TPOEKTa WM
MCCJICIOBAHMSI Ha Ka)KJIOM dTalle peali3alliy U 110 3aBEPIICHUH PaOOThI;

¢ AJICKBATHO OICHUBATH pI/ICKI/I peanmauml HpOCKTa nu HpOBeIleHI/ISI HUCCIICOAOBAHUA U
npeycMaTpuBaTh MyTH MUHUMHU3AIIUH STHX PUCKOB;

* QJICKBATHO OIICHUBATH TOCJCJCTBHS pEATH3AIlMH CBOETO MPOCKTa (M3MEHECHHMsSI, KOTOPHIE OH
BHECET B )KU3Hb JPYTUX JFOJICH, COOOIIIECTR);

¢ AICKBATHO OIICHUBATH I[aJ’II:HefIHIee pa3BI/ITI/I€ CBOCro HpOCKTa nin HCCICA0OBaHUs, BUIACTH
BO3MOXKHbBIC BAPUAHTHI IPUMEHEHHSI PE3YyJIbTATOB.

17



TEMATHYECKOE INTAHUPOBAHHME

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ KonrtpoabHbie IIpakTnyeckune
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoTshI padoTsbI
Pasznea 1. [loBTopenue kypca 10 kiacca
11 v 3 3 bubmuorexa [JOK
' POBHIT OPTARHSALIH AKUSHH Ha SEMIC https://m.edso0.ru/7f41837c
12 OCHOBHBIE TIOJIO)KEHHSI CHHTETHYECKOM 4 1 bubnnoreka [JOK
' TEOPHH IBOIOIUH https://m.edsoo.ru/7f41837c
Hroro no pazneny 7
Pazgen 2. Mukpomup. Atom. BemecrBa
bu6mmoreka [IOK
2.1
Cpoetiite atoma o https://m.edso0.ru/7f41837c
29 X ecKas CBA3 5 bubmuorexa [JOK
: MMHYECKasl CBA3b
https://m.edso0.ru/7f41837c
bu6nmoreka [JOK
2.3 A 13 1
FPETATHRIE COCTORHI Bemertsa https://m.edsoo0.ru/7f41837c
bu6mmoreka [IOK
2.4 1
Jlieriepcrisie ceTeMbr 0 https://m.edso0.ru/7f41837c
Hroro no paszneny 34
Pa3zpnen 3. XuMuuyeckue peakuuu
bubmuorexa [JOK
3.1 K i 7
ACCHpURALM XHMHUHECKHX peakuii https://m.edsoo.ru/7f41837c
3.2 XuUMHUYeCKHe NCTOYHUKH TOKA 6 1 1 bu6mmorexa [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo0.ru/7f41837¢c
Wroro no pazueny 13
Pa3nen 4. YUestoBek u ero 310poBbe
bubmuoreka [JOK
41 q
CIIOBCK 9 https://m.edsoo0.ru/7f41837¢c
bu6mmoreka [IOK
4.2 buoornyeckn akTUBHBIE BEIECTBA 15 hitps://m.edso0.ru/7f41837¢
Hroro no pazgeny 24
Pa3znen 4. CoBpeMeHHOe eCTECTBO3HAHHE HA CJIy:K0e Ye0BeKa
bu6mmoreka [IOK
41 I1 1
podembt HesoBeueCTBa > https://m.edsoo.ru/7f41837c¢
bu6mmoreka [IOK
4.2 b
bIT HeoBeKa 9 https://m.edso00.ru/7f41837c
Htoro no pazneny 24
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME
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IHOYPOYHOE IIVNTAHUPOBAHHUE

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

I‘]Ji Tema ypoxa Beero Konrpoabnbsie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
padoThbI padoTbI pecypcnl
1 MHuoroo6pasue ecTeCTBEHHOTO MUpa: MeraMup, 1 bubanoreka [IOK
MaKpOMHUD, MUKPOMHP https://m.edsoo.ru/ff0d210c
5 Biocdepa 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e
3 VPpOBHHU OpraHU3aIiy KU3HH Ha 3eMiie 1 bubmorexa LIOK
https://m.edso00.ru/00adb33c
4 OCHOBHBIE TIOJIO)KEHUSI CHHTETUYECKON TEOpUun 1 bubanoreka [IOK
SBOJIIOIHU https://m.edsoo.ru/ff0d23dc
5 OneMEeHTBl TEPMOIMHAMUKH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d26ca
6 DJIEMEHTHI TEOPUU OTHOCUTEIIBHOCTH 1 Bubmorexa HOK
https://m.edsoo.ru/ff0d28c8
7 Kontponbnas padota 1 «IloBTOpeHrne OCHOBHBIX 1 1
3aKOHOB, IOHATHI U Teopuil kypca 10 kinaccay
8 OCHOBHBIE CBEJIEHUS O CTPOEHUHU aToMa 3 Bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
9 Otkpeitue /1. . MenneneeBsiM 3 bubmoteka LIOK
[Teproaudeckoro 3akoHa https://m.edsoo.ru/ff0d2a6¢c
10 THepmosmaccroft eterens ximacetin 3 Butmorera LIOK
https://m.edsoo.ru/ff0d2d50
anemenToB 1. . MenneneeBa
11 Buaropommsie rassi 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2eae
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bu6nmoreka [IOK

12 Honnas xuMHecKas CBA3k https://m.edsoo.ru/ff0d323c
13 KoBasienTHas HENOJIApHAs XUMUYECKasd CBS3b Bubmoretca LIOK
https://m.edsoo.ru/ff0d350c
14 KosanenTHas IoJIsApHasd XUMUYCCKasA CBA3b bubmiorexa HOK
https://m.edsoo.ru/ff0d5230
15 MeTauisl U CIUIaBbI bubmmorexa LIOK
https://m.edsoo.ru/ff0d5230
16 MeTaJIJII/I‘-IeCKaSI XUMHNYCCKasA CBSI3b BI/I6JH/I0TGK3 HOK
https://m.edsoo.ru/ff0d37fa
17 MonekyIapHO-KUHETUYECKasl TEOPUs Bubamorexa HOK
https://m.edsoo.ru/ff0d210c
18 ArperatHbie COCTOSIHUS BEIIECTB bubnuorexa LIOK
https://m.edsoo.ru/ff0d227¢
19 Mprposseri ras bu6mmoreka [IOK
https://m.edso00.ru/00adb33c
20 [IpakTuueckas pabora 1 «Iloxyuenue,
CO6HpaHHeIlpaCHOBHaBaHHeIHSOB»
21 XKunxue Bemecrsa. Hedrn bubnuoreia LIOK
https://m.edsoo.ru/ff0d26ca
22 Teepmoe COCTOSHHE BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0d28c8
23 Kunkue kpucTaiisl Bubmorexa LIOK
https://m.edsoo.ru/ff0d210c
24 Knaccudukanus HeoOpraHn4eckux BELIECTB U €€ bub6morexa IIOK

OTHOCHUTCIIBHOCTb

https://m.edsoo.ru/ff0d227e
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bu6nmoreka [IOK

25 Kraccugukanys OpraHuueckux CoeIMHEHUI https://m.edsoo.ru/ffod210¢
26 o (T bu6nuoreka [IOK
https://m.edsoo.ru/ff0d227e
27 CwmecH, UX COCTaB M CIIOCOOBI pa3ieeHuUs Bubmotexa [IOK
’ https://m.edsoo.ru/00adb33c
28  JlucnepcHbIE CHCTEMBI Bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
o9  IloBTopenme u o6obumenne no Teme «CTpoete Bubmuorexa LIOK
aToMa M BEIIECTBAY https://m.edsoo.ru/ff0d26ca
30 KontponpHas padora 2 «CtpoeHue atoma u
BEILIECTBAY
32 XUMUUECKHE PEAKIMU M UX KIacCH(PUKAIIUSL bubnuoreia LIOK
https://m.edsoo.ru/ff0d28c8
33 CKOpOCTh XMMHYECKOM PEaKIUK Bubmaoreica LIOK
https://m.edsoo.ru/ff0d210c
34  OGpaTMMOCTh XUMHUYECKHX PEAKIIUI Bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
35 [TpakTiueckas pabota 2 «M3yueHne XUMUYECKUX
pEaAKLIHIN»
36 OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU bubmotexa LIOK
(OBP) https://m.edsoo.ru/ff0d227e
37 SYT—— but6mmoreka [IOK
https://m.edsoo.ru/00adb33c
bu6nuoreka [IOK
38 XUMHUYECKUE UCTOYHUKU TOKA

https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d210c
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[IpakTuueckas padora 3 «Coopka

39 raJbBaHUYECKOTO AJICMEHTA U UCIIBITAHHUE €TO
JEHCTBUS
40 [ToBTOpEeHHE M 0000IIEHUE TIO TEME bu6mmotexa LIOK
«XUMHUYECKUE PEAKIIUNY https://m.edsoo.ru/ff0d26ca
41  KowutponbHast pabora 3 «XUMHUYECKHE PEAKIHN»
42 CucremaTH4ecKoe MOJ0KEHHUE YETIOBEKA B MUPE bubanoreka [IOK
KHBOTHBIX https://m.edsoo.ru/ff0d210c
43 I'eneTuka yenoBeKa U METO/bI €€ U3YUCHUS BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0d227e
44 TIpakruueckas pabora 4 «Co3aii MO peGeHKa»
45 ®dusnka yenoBeka bubmorexa HOK
https://m.edsoo.ru/ff0d227e
46  Xumus uenoseka Bubamorexa HOK
https://m.edsoo.ru/ff0d210c
47 BUTAMIHEL bubmorexa [JOK
https://m.edsoo.ru/ff0d227e
48 Fopmor: bu6mmoreka [IOK
https://m.edso00.ru/00adb33c
49 Jexapersa bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc
50 3710poBBIi 00pa3 KU3HU Bubmorexa LIOK
https://m.edsoo.ru/ff0d26ca
but6mmoreka [IOK
51 dusrKa Ha CITyK0e 3710pOBbs YeIOBEKA

https://m.edsoo.ru/ff0d28c8
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[IpakTuueckas padora 5 «Ouenka

52
WH/IMBUYAIbHOTO YPOBHSI 3I0POBBSI»
53 [IpakTuueckas padora 6 «Ouenka
OHMOJIOTUYECKOTO BO3pacTa
54 [TpakTrueckas padora 7 «OnpeneneHue
CYTOYHOT'O PAallMOHA TTUTAHUS
55 [ToBTopenue u 06o0meHue 1Mo TeMe «HenoBex u
€ro 3/I0pPOBBE»
56 KonrtponbHas padora 4 «YesnoBek u ero
3I0pPOBBE
57 3 0 bubmuorexa [JOK
JIEMEHTAPHBI JTH YJIEMEHTAPHBIC YACTUIIBI https://m.edsoo.ru/ff0d28c8
58 5 . . . bubnuorexa [HOK
O/IbIIOM APOHHBII KOJIAHACD https://m.edsoo.ru/ff0d210c
59 A bubmuorexa [JOK
TOMIas oHepretHia https://m.edsoo.ru/ff0d227e
60 [IpakTuueckas pabora 8 «3yueHue siBIeHUS
AJIEKTPOMArHUTHON MHTYKIIHN)
61  I[IPOIOBOIBCTBEHHAs MPOGIEMA H IyTH ee bub6nmorexa IIOK
peuieHus https://m.edsoo.ru/ff0d227e
62 g bubmorexa [JOK
HOTEXHOTOTIA https://m.edsoo.ru/ff0d210c
63 q but6mmoreka [IOK
AHOTERHOJOTHH https://m.edsoo.ru/ffod227e
64 | OPHM3OHTEI IPUMCHEHHS HAHOTEXHONIOT i bu6mmoteka LIOK
(yueHH4eckasi KOH(EpeHIIHs) https://m.edsoo.ru/00adb33c
bubnmnoreka [JOK
65  ®dusuka u ObIT »

https://m.edsoo.ru/ff0d23dc
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66

67

68

69

Xumud v ObIT

Cunepreruka

EcTtecTBO3HAHME 1 HCKYCCTBO

[IpakTuyeckas padora 9 «M3ydeHune 3010TOTo
CCUYCHUS HA PA3IMYHBIX O0BEKTaX)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d227e
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHHUKA

EcrectBo3nanue. 11 k. :Yue6. Ba3zosslii ypoBenn/O.C. ['abpuens, U.I'. Octpoymos, H.C.

[lypeuuesa, C.A. Cnankos, B.W. CuBornazos. — M.: IIpocsemenue, 2021.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

lNabpuensin O.C. Octpoymos WN.T'., CnaakoB C.A.: EcrectBo3nanue.11 knacc. ba3osiii
ypoBeHb. Knura juis yunrens. Beprukans. @I'OC
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