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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no (u3uke Ha ypoBHE OCHOBHOI'O OOIIEero oOpa3oBaHUsl COCTABICHA Ha OCHOBE
MOJIOKEHUH U TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbX B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOI
paboueii mporpaMMsbl Bocriutanus 1 Konuenuuu npenogaBanus yueoHoro npeamera « Duznka.

Copneprkanue mporpamMmsl 10 (U3MKE HANpaBIeHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH O0YYaIOUIMXCsS U OPraHU3alui0 U3ydeHHs] (PU3UKU Ha JIeATEIbHOCTHONW OcHOBE. B
nporpaMMe 1o (pU3MKe YYMTBHIBAIOTCS BO3MOXHOCTH Y4E€OHOrO NpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OO0 k MIaHUPYEMBIM JIMYHOCTHBIM M METAINPEAMETHBIM pe3yJbTaTaM
0o0y4YeHHsI, a TaKKe MEXKIIPEIMETHBIC CBSA3M €CTECTBEHHO-HAYYHBIX y4YEOHBIX NpPEAMETOB Ha
YpOBHE OCHOBHOT0 00111er0 00pa3oBaHusl.

[Iporpamma mo ¢u3HMKe ycTaHaBIMBACT paclpenesieHHe ydeOHOro marepuaia Mo TojaaM
oOydeHus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh H3yUEHUS TeEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS IPEIMETHOIO COJAEPKAaHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
00y4aromuxcs.

[Tporpamma o ¢usuke pazpaboTaHa ¢ HEIbI0 OKAa3aHUS METOJMYECKOW TMOMOIIY YUYUTEIO B
co3aaHuu paboydel MporpaMMBbl 10 y4eOHOMY MPEIMETY.

®dusnka SBISETCA CUCTEMOOOPA3yIOIIMM JJISI €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonoruel, actpoHoMuei M GU3NIECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsIeT HaumOojee siCHble OOpas3lbl MPUMEHEHHS HAay4HOTO MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4EHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opnna w3 TIaBHBIX 337ad (hU3MYECKOro 00pa3oBaHUs B CTPYKType oOmiero oOpa3zoBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
00ydaromuxcs.

W3yyenne ¢usuku Ha 0a30BOM YpOBHE MpeArojaraeT OBJAJCHHE CIEAYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTD:

HAy4YHO OOBSICHATD SBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

MHTEPIPETUPOBATh JaHHbIE M MCIOJIb30BaTh HAy4YHbIE JOKa3aTEeNbCTBA JJISl IOIYUYECHHS
BBIBOJIOB.

[lenn wu3ydyenuss (U3MKKM Ha YpOBHE OCHOBHOIO 0OILIEro oOpa3oBaHMs OIpPENENIECHbI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusrka» B 00pa30BaTENIbHBIX OpPraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yrolIMX OCHOBHbIE 00111€00pa30BaTENbHbIE POrPaMMBL,
yTBepkAEHHON pemenneM Komnernn MunucrepctBa npocsemienust Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Llenu u3yuenus Gu3MKu:

NpUOOpEeTEeHNE HMHTEpeca M CTPEeMJICHHS OOyYaroIIMXCsl K HAyYHOMY M3YUYEHHIO NPHUPOADI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;

pa3BUTHE  TPEACTABIEHUH O  HAYYHOM  METOJe TMO3HaHHA U  (QOpMHUpPOBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPY’KAIOLUM SIBJICHUSM;

(dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUYeHUsI OCHOB CTPOEHHUS MaTEPHH
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUe MPEACTAaBICHUN O poiu (U3UKHU AJI Pa3BUTUS IPYTHMX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHI;

pa3BUTHE MPEJCTABICHUIN 0 BO3MOXKHBIX cepax Oyayiiei mpodecCHOHATbHON AESITEIIBHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJbHEHIIeMy 00yYeHHIO B TOM HaIllpaBJICHHUH.

JlocTrkeHue 3TUX 1eJIei MporpaMMbl IO (PU3HKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
o0ecreynBaeTCs peIeHueM CIeIyoIuX 3a1au:

NpUOOpeTeHNe 3HAHUI O JAMCKPETHOM CTPOCHHUU BEUIECTBA, O MEXAHUYECKHX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



NpHOOpEeTEeHNE YMEHUW OMHCHIBATH U OOBSACHATH (DU3MUYECKUE SBICHUS C HCIOIH30BAHUEM
MOJTYyYEHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS MPOCTEUITUX paCYETHBIX 3324 ¢ UCTOIh30BaHUEM (DHU3HUECKUX
MoOJIeNIel, TBOPYECKHUX M MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAONIOMAaTh TPUPOJHBIC SBICHHS W BBINOJHSATH OIBITH, J1aOOPaTOpHBIE
paboThI U PKCIIEPUMEHTAIBHBIC UCCIIEIOBAHMS C MCIIOJIb30BAHUEM U3MEPUTEIIBHBIX IIPUOOPOB;

ocBoeHME TPUEMOB paboThl ¢ uHpopManuel (GU3MUECKOro COAep)KaHMs, BKIOYas
UHPOPMAILIMIO O COBPEMEHHBIX IOCTIDKECHUSX (DU3MKH, aHAIW3 M KPUTHYECKOE OICHHBAHUE
uHpOpMaLnu;

3HaKOMCTBO CO cdepaMu TpOoecCHOHATBHON NESTEIPHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMHU Ha JTOCTIKEHUSIX (PU3MUECKON HAYKH.

Ha usyuenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMS
oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HezleNi0), B 8 kitacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIenio).

COJEPKAHUE OBYYEHUA

7 KUIIACC

Pa3zpnen 1. ®usuka u €€ posib B IO3HAHUM OKPYKAKOLIEr0 MUpa.

®usuka — Hayka o npupoze. SIBieHus npuponabl. @U3HUYECKHE SBICHUSA: MEXaHHUYECKHE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. PuU3MUecKkue MpPUOOPBHI.
[Torpemnocts n3MepeHuil. MexayHapoiHasi cucTeMa €IMHUILL.

Kak ¢u3uka u apyrue ecteCTBeHHbIC HAyKH U3Yy4aloT Mpupoy. EcTecTBeHHO-HAyYHBINA METO/T
MO3HAHUS: HA0JI0IeHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIABHKEHHE TUIIOTE3, IKCIIEPUMEHT 10
MPOBEPKE TUMOTE3, 0OBICHEHHE HaOmogaemMoro siBieHus. Onucanue (U3MUECKUX SIBJICHUN C
IIOMOILIBIO MOJIEIIEH.

Jlemoncmpayuu.

MexaHuueckue, TENIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

®dusnyeckue NpUOOpPHI U MPOIEAypa MPSMBIX HW3MEPEHHM aHAJOTOBBIM W HH(POBBIM
npubopoM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenue 1eHbl JeeHUs KAl H3MEPUTETHLHOTO MPHOopa.

N3mepenne pacCcTOsTHUM.

W3mepenne o0bEMa KUAKOCTH U TBEPIOTO TENa.

Ornpenenenne pa3MepoB MAJIbIX TE.

N3mepenne Temneparypsl IpU MOMOILIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIEPATYPBHI.

IIpoBenenue nccneaoBaHus MO MPOBEPKE TMIOTE3BI: JAIBHOCTh MOJIETA MIAPUKA, ITYIIEHHOTO
TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIbIle BHICOTA MyCKa.

Paznen 2. IlepBoHavyanbHbIE CBEIEHUS O CTPOCHUU BEILIECTBA.

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA.

JBwxenue wyactull BemiecTBa. CBA3b CKOPOCTH JABMKEHHUS 4YaCTUI[ C TeMIlepaTypoil.
BbpoynoBckoe nBmwxkenue, nuddysus. BzaumopeicTBHe dYacTHI] BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE Ta30B, IKUAKOCTEM W TBEPABIX
(kpucTayinyeckux) Teia. B3auMOCBS3b MeEX]y CBOMCTBAMHU BEIIECTB B PA3HBIX arperarHbix
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbhIX COCTOSHUMN
BO/IbI.

Jlemoncmpayuu.

Habmionenne OpoyHOBCKOTO JBUXKEHUS.



Habmonenue nudpdysumn.

HaOnronenue sBIeHMH, OOBACHSIOIIMXCA TNPUTSDKEHUEM WM OTTAJIKUBAaHMEM YacTHIL
BELIECTBA.

Jlabopamopmvie pabomul u onvimol.

Orenka auamMerpa atoMa METOAOM PsIIOB (C UcIoyib3oBaHueM (hoTorpaduwii).

OnbITh! 10 HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHHs ra30B.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

Paznmen 3. /IBmkeHHe U B3aUMOJICHICTBUE TEIL.

Mexannueckoe nBukeHue. PaBHoMepHOe U HepaBHOMepHOe JBHxkeHue. CkopocTb. CpenHsis
CKOPOCTB IIPY HEPABHOMEPHOM JIBM)KEHUU. Pacuér myTu U BpeMEHHU JBUKCHHUS.

SBnenue nHepuMH. 3aKOH HHEpUMHU. B3aumoseiicTBre Ten Kak IpUYuHa U3MEHEHHSI CKOPOCTHU
JIBIKEHMS Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTs BemecTBa. CBA3b IVIOTHOCTH €
KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BEMA BEIIEeCTBA.

Cuna kak xapakTepucTHKa B3auMoaencTsud tei. Cuna ynpyroctu u 3akoH I'yka. M3smepenue
CHUJIBI C ITIOMOUIBIO AUHAMOMETpA. SIBJIEHME TATOTEHUS U cuja TskecTH. Cuila TSDKECTH Ha JPYyTuX
mwianerax. Bec Tema. Hesecomocts. CroxkeHue cuil, HANpaBiICHHBIX 110 OJHOW IPSIMOM.
PaBnoaeiictByromas cui. Cuna Tpenus. TpeHue CKOIbXKEHUs U TPEHHUE MOKos1. TpeHue B npupoie
U TEXHUKE.

Jlemoncmpayuu.

HaOnronenne MexaHU4ecKoro JABMXKEHMs Tela.

W3mepeHune ckopocTy NpSIMOIMHENHOTO ABHXKEHHUS.

HaOnronenue siBlieHUs] MHEPLIKU.

Habumtonenne n3MeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomvl u onvimol.

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBWKEHMS (IIapuka B KUJIKOCTH, MOJEIH
AIIEKTPUYECKOT0 aBTOMOOMIIS U TaK Jajee).

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUs OpycKa Wi IapyKa 0 HaKJIOHHOM MJI0CKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeNA.

OnpIThI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTsbKeHUus (Ae@opmanuu) MpYKUHBI OT
IIPUJIOKEHHOM CHJIBL.

OnpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tena |
XapakTepa COIPUKACAOIINXCsl TOBEPXHOCTEN.

Paznen 4. JlaBiienue TBEPABIX TE, )KUIKOCTEH U Ta30B.

Jasnenne. CriocoObl yMEHBIIEHUSI U yBeIUUeHUs JaBieHus. JlaBneHue raza. 3aBUCUMOCTb
JaBJIeHUs ra3a oT 00bEMa, Temneparypsl. [lepenaya naBinenust TBEPIABIMU TEIAMHU, )KUIKOCTSIMH U
razamu. 3axkoH [lackansa. ITHeBMaTHMueckne MamMHBL. 3aBUCUMOCTb JABJIECHMS >KMJIKOCTH OT
ryounsl.  [wnppocratmueckuit  mapagokc. CooOmarommecs cocyabl.  ['miapaBnuueckue
MEXAHU3MBI.

Atmochepa 3emnn u atrmocdepHoe naBiaeHHe. [IpUUMHBI CyIIECTBOBaHMS BO3AYLIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHus. 3aBHCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBJICHHUS.

JleticTBre KUAKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TeJO. BrITamkuBaromas (apxumMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Jlemoncmpayuu.

3aBUCHMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenava naBiaeHUs )KUIKOCTBIO M Ta30M.

CooOmaromuecs CoCyapl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCHUMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00BEMA MOTrPYKEHHOM YacTW Tela M IUIOTHOCTH
KHUJKOCTH.

PaBeHCTBO BBITAJIIKMBAIOILIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

VYcioBue 1iaBaHus TEI: IUIABAHWE WJIM IOTPY’KEHUE TEl B 3aBUCUMOCTU OT COOTHOILUEHUS
IJIOTHOCTEH TeNa U )KUJKOCTH.

Jlabopamopmvie pabomol u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHOH B KUAKOCTh YaCTH
Tena.

OmnpeneneHne BhITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUIAKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLICH CHIIBI, AEUCTBYIOLIEH Ha TENO B XXHUIKOCTH, OT
MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI, NEHCTBYIOLICH HaA TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPY>KEHHOH B KUAKOCTh YaCTH TeJla U OT TUNIOTHOCTHU YKUKOCTH.

KoHcTpynpoBanue apeomMeTpa WM KOHCTPYMPOBAaHUE JIOAKM U  ONpEAclIeHue €€
IPy30I0ABEMHOCTH.

Paznen 5. Pabora u MOIHOCTE. DHEPrusi.

Mexannueckas pabora. MOIIHOCTb.

[TpocTble MeXaHU3MBIL: pbluar, OJOK, HAKJIOHHAs MJIOCKOCTh. [IpaBmiio paBHOBECHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsl pblyara K Onoky. «3osiotoe mnpasBmwio» MexaHuku. KII/]
HPOCTHIX MeXaHU3MOB. IIpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprus. Kunernueckas u nmoTreHuHalibHas sHeprus. [IpeBpaienue ogHOro
BHJIa MEXaHUYECKON PHEPIUH B IPYTOl. 3aKOH COXPAHEHMSI DJHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

[TprMeprl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

Onpenenenue padbOThl CUIIBI TPEHUS TP PAaBHOMEPHOM JABIM)KEHHH TeJla 10 FOPU30HTAIbHON
MTOBEPXHOCTH.

HccenenoBanue ycioBUi paBHOBECHUs phlyara.

N3mepenne KII/] HakTOHHOM IITIOCKOCTH.

W3yuyeHue 3aKk0Ha COXPAHEHUS MEXAHUYECKOU DHEPIUH.

8 KJIACC

Pazpnen 6. TernoBble siBiIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO--KHHETUYECKONW TEOpUM CTPOECHUS BellecTBa. Macca u
pa3Mepbl aToMOB M MoJeKyJd. OmbIThl, MOATBEPKIAIOIMINE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHUM BemlecTBa. Kpucramnmndeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauMBaHWE W KanWUISIpHbIE siBIeHUs. TeroBoe
pacIIMpeHNEe U CKATHE.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO ABMKEHUS YacTHll. BHyTpeHHsIst
sHeprus. CocoObl M3MEHEHUsI BHYTPEHHEH SHEPIrHH: TEIUIONepeiada U COBEpIICHUE palOTHl.
Buap! Tennonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYECHHE.

KonuyecTBo TemmoThl. YaenbHas TEIIOEMKOCTh BelIeCTBA. TeriooOMEH H  TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTATMYCCKHX
BEIIECTB. YAENbHas TemioTa IuiaBieHus. IlapooOpa3oBanme u KoHueHcanwus. Mcmapenue.
Kunenne. YnenbHas TemioTa mnapooOpa3oBaHUS. 3aBUCHUMOCTh TEMIIEPATypbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTs Bo3ayxa.

OHeprus TOIMBa. Y IeJIbHas TEII0Ta CrOPaHHUS.



[TpunmMnE! padoth! TeroBbix nurateneit KI1/[ TemmoBoro nuratens. TemioBsie qBUraTenu
Y 3aII1Ta OKPYKAIOIIEeH Cpeibl.

3aK0oH COXpaHEHUs U MPEBPAILCHHs SHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

Habmtonenne OpoyHOBCKOTO JIBHXKEHUSI.

Hab6mronenue nuddysun.

HabGntonenue siBieHnit cMauyMBaHUs M KAlTWJUISIPHBIX SIBJICHUH.

Habmtoienue TemnoBoro pacivpeHus Ted.

V3MeHeHre naBlieHus Ta3a MPu U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.

IIpaBuna n3mMepeHus TeMIepaTypsl.

Bunae! Tenonepenayu.

OxunaxieHre Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue nipu coBepiiieHUN paOOThl BHEITHUMU CHIIAMHU.

CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BELLIECTB.

Habmonenue kumneHus.

Habmroienne nocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.

Moenu TEIUIOBbIX ABUTATEIEH.

Jlabopamopmvie pabomol u onvimol.

OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKCHHUS.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.

OnBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBlIeHUs BO3yXa B OaJUIOHE IINPUIIA.

OnBITHI, IEMOHCTPUPYIOIIKME 3aBUCUMOCTD JIaBJICHUSI BO3yXa OT €ro o0bEMa U HarpeBaHUS
WJIU OXJIQXKICHHUSL.

[IpoBepka rTUMOTE3Bl JMHEHHOW  3aBUCMMOCTH  JUIMHBI  CTOJOWKA  JKHJKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.

HabGmronenve n3aMeHeHus: BHYTpPEHHEN PHEPTUU Tella B pe3yJIbTaTe TEIUIONepeiadyu U paboThl
BHEIIIHUX CHIL.

UccnenoBanue siBIeHUs TEMJI000MEHa ITPU CMEINIMBAHUN XOJIOHON U TOPSYEH BOJIBI.

OnpeneneHre KOMMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MPH TEMJI00OMEHE C HarpeThbiM
METANTUYECKUM LIWTHHAPOM.

Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OrnpezneneHre OTHOCUTENBHON BIIaKHOCTH BO3/yXa.

Omnpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paznen 7. Dnexrpuyeckrue U MarHUTHBIE SBJICHMUS.

OnekTpu3zanus Tell. J[Ba poja 3JIeKTpUYECKHX 3apsioB. B3aumonencTBue 3apsyKeHHBIX Tedl.
3akoH KynoHa (3aBUCUMOCTb CUJIbI B3aUMOJIEHCTBUS 3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsiioB U
PACCTOSIHUSI MEXIY TeJIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh snekTpudeckoro mnoss. [lpunmun cyneprno3unuu
AIIEKTPUYECKUX IoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DIEMEHTApHBIN dieKTpruueckuil 3apsan. CTpoeHue aroma.
IIpoBOTHUKYM M IUBIIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUUIECKOTO 3aps/ia.

ONEKTPUUECKUIT TOK. YCIOBUS CYyIIECTBOBaHUSI DJIJIEKTPUUECKOro ToOKa. VcTOouHUKH
MOCTOSTHHOTO TOKa. JIeWCTBHS JJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

OnekTpuyeckas nenb. Cuia Toka. DJIeKTpudeckoe HanpsbkeHne. ConpoTUBICHUE MPOBOTHUKA.
VYnenbHoe comnpoTHUBieHHE BemiecTBa. 3akoH Owma nisi ydactka nenu. [locnegoBarenbHoe U
napajyieIbHOE COEJUHEHNE TPOBOIHUKOB.

PaboTta 1 MOITHOCTB 3JEKTPUYECKOTro ToKa. 3akoH /Dxoymns—JleHna. DnekTpuueckue Lenu u
NOTPEOUTENH IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3ambikaHue.



ITocrossHHBIE MarHuThl. B3auMOJEHCTBHE TMOCTOSHHBIX MAarHUTOB. MarHuTHoe IOJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUIareilb IOCTOSHHOrO TokKa. Vcnosb3oBaHue
AJIEKTPOJIBUTaTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  Dapanes.  SIBneHue  3yeKTpoMarHuTHOM — wHAyKuuu. IlpaBwio  Jlenna.
Onekrporerepatop. CrocoObl TOMYyYEHUsS DIIEKTPUYCCKOW SHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Jlemoncmpayuu.

DJIeKTpHU3aus Tell.

JIBa poJia 2JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.

VY CTpoicTBO U IEMCTBUE AIEKTPOCKOA.

DnekTpocTaTUuecKast UHIYKIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.

N cToYHMKM TOCTOSIHHOTO TOKA.

JleficTBUS 3EKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

["a30BbIit pazps.

W3mepenne cuiibl TOKa aMIepMeETPOM.

W3mepeHne 31eKTpUYECKOro HalpsXKEHUs. BOJIbTMETPOM.

Peocrar u mara3uH cOnpoOTHUBIICHUM.

B3auMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MogenrpoBaHre HEBO3MOKHOCTH pa3/IeieHHs TIOJIF0OCOB MarHUTA.

MopenupoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

OmneIT OpcTena.

MarsnuTtHoe 1noje Toka. JIeKTPOMArHuUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATEND MIOCTOSTHHOTO TOKA.

UccnenoBanue siBJICHUS HIEKTPOMATHUTHON UHAYKITUH.

Oneitel @apages.

3aBUCHMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHS.

DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMU TNl MHAYKIMEH U PU CONTPUKOCHOBEHUH.

WccnenoBanue neCTBUS JIEKTPHUUECKOTO OIS HA TPOBOTHUKH M TUAJICKTPUKH.

COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenne u peryanpoBaHue CHITBI TOKA.

N3mepenne v peryaupoBaHue HapsHKEHUS.

WccnenoBanne 3aBHCHMOCTH CHJIBI TOKa, HMIAYIIETO 4Yepe3 PE3UCTOpP, OT COMPOTHUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOpeE.

OMBITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD DJIEKTPUUYECKOTO COMPOTHBIICHHUS MPOBOJHUKA OT
€ro JUIMHBI, TJI0LIA U TONEPEYHOr0 CEUeHHs U MaTepuarna.

[IpoBepka mpaBwiia CIOKEHHUS HAMPSHKCHWA TPH TOCIEIOBATEIHFHOM COCIMHEHUHU JIBYX
PE3UCTOPOB.

IIpoBepka npaBuia 1Sl CUIIbI TOKA MTPU NapaJIEIbBHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenne pabOTHI AMIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOp.

OrnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIIYIIETO Yepe3 JaMIIOUKy, OT HApsLDKEHUS Ha HEell.

Onpenenenne KIIJ[ narpesarens.

WccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS MTOCTOSTHHBIX MarHUTOB.



W3y4eHre MarHUTHOTO TIOJISl TIOCTOSTHHBIX MAarHUTOB TP UX OOBbETUHEHUH U Pa3elICHUH.

HccenenoBanue 1eMCTBUS JIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJNIKY.

OnbIThL, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHUJIBI B3aMMOJICUCTBHS KATYIIKA C TOKOM H
MarHuTa OT CHJIbl TOKA M HAIPABJIEHUS TOKA B KaTYIIIKE.

N3ydenune neicTBUs MArHUTHOTO TOJISL HA POBOJHUK C TOKOM.

KounctpyupoBanue u usydeHue paboThl SIEKTPOABUTaATENS.

N3mepenne KIIJ[ anekTpoaBUraTebHONM yCTaHOBKHU.

OnBITHI IO UCCIIEAOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW UHIAYKIMU: UCCIIEIOBAHNE U3MEHEHUI
3HAYEHUs U HAIIPABJICHHS] MHYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuueckue siBJICHUSI.

Mexanuueckoe nBHxeHHe. MarepuanbHas Touka. Cucrema otTcué€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBMKEHHs. PaBHOMEpHOe mpsMonuHENHOe naBMkeHue. HepaBHoMmepHOe
NpsIMOJIMHEHOE JBM>KeHHe. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPaBHOMEPHOM
JIBUOKEHUU.

Yckopenue. PaBHOycKOpeHHOE mpsiMoiivHelHoe nBuxkeHue. CBoOonHoe mnageHue. OMbIThI
lanunes.

PaBHOMepHOE ABMkeHHE MO OKpykHOcTU. [lepmon m yactora obOpamienus. JluneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBoiii 3akoH HproTona. Btopoi 3akoH Herotona. Tperuit 3akoH Herotona. Ilpunnmn
CYNEPIIO3ULUHU CHUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHusi: Cuila TPEHHs CKOJIbXKEHUs, CUJIa TPEHUS TTOKOS,
JIPyTHE BUJBI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOT'O TSATOTEHUs. Y CKOpEeHHEe CBOOOAHOTO MajieHus. J[BrxkeHue
ianet Bokpyr Coinnna. [lepBas kocmuueckasi ckopocts. HeBecoMOCTh U neperpysKu.

PaBHOBecue MatepuanbHOM Touku. AOCOIIOTHO TBEpHOE Tesno. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3meHeHnue ummynbca. MMmynbc cumibl. 3aKOH COXPAaHEHHS] HMITYJbCa.
PeaktuBHOE NBHXKEHUE.

Mexanunueckasi paboTa 1 MOIIHOCTh. PaboTa CHil TSKECTH, YIIPYTOCTH, TpeHus. CBsI3b SHEPrUn
1 paboTsl. [loTeHnnanbHas 3Heprus Tena, MoAHITOr0 HaJl MOBEPXHOCTHIO 3emiu. [loTeHuansHas
DHEprus ckaTou npykuHbl. Kunernueckas sHeprus. TeopeMa 0 KHHETHYECKON SHEPTUU. 3aKOH
COXpaHEHUsI MEXaHNYECKOW SHEPTHH.

Jlemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

CpaBHeHuE NyTeH U TPACKTOPUI IBUKEHUS OJHOTO M TOT'O XKE TeIa OTHOCUTENIBHO Pa3HbIX TEJ
OTCYETA.

N3mepeHne CKOpPOCTH U YCKOPEHHUs NIPSIMOIUHENHOTO ABUKCHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBHKECHHUS.

Habmonenue nBukeHHs Tena Mo OKPY>KHOCTH.

Hab6nronenne MexaHn4ecKuX sIBJICHUH, TPOUCXOISIINX B cucTeMe oTcuéTa « Tenexkay npu  e€
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENILHO KaOMHETa (PU3UKH.

3aBUCUMOCTB YCKOPEHHMS TeJla OT MacChl Tejla U IEUCTBYIOIIEW HA HETO CHJIBI.

Habmionenue paBeHCTBa CHII IPU B3aUMOJICHCTBUY TEJI.

N3meHenue Beca Tena Npyu yCKOPEHHOM JIBH)KECHHH.

Ilepenaya nMIysabca Ipyu B3aUMOJAEHCTBUU TEIL.

[IpeoOpazoBanwms YHEPTUU TTPU B3aUMOJICHCTBUH TEJI.

CoxpaHeHue uMITyjbca Ipu HEYIPYroM B3aUMOJEHCTBHUH.

CoxpaHeHue UMITyJIbca MPH a0COMIOTHO YIIPYTOM B3aUMOJCHCTBUH.

Habmionenre peakTHBHOTO JABHKEHHSL.



CoxpaHeHUe MEXaHUYEeCKOW YHEPTUH IPU CBOOOTHOM ITa/ICHUU.

CoxpaHeHre MEXaHUYECKON SHEPIUH MPU JBUKEHUHU Teja MO ACHCTBUEM IIPYKHUHBI.

Jlabopamopnvle pabomol u onvimal.

KoHcTpynpoBanue TpakTa Juisi pa3roHa u JajlbHEHIIEro paBHOMEPHOTO JBUKEHHUS IIApUKa UITU
TEJICHKKHU.

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUs OpyCcKa WM JIBM)KEHUS [IapuKa 110 HAaKJIOHHOMN
IJIOCKOCTH.

OrnpeneneHne yCKOpeHus Tea NpyU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBHCHUMOCTH IMYyTH OT BPEMEHHM IPH PAaBHOYCKOPEHHOM JBIDKEHHH 0e3
Ha4yaJIbHOW CKOPOCTH.

[TpoBepka rUMOTE3BI: €CIH MPH PABHOYCKOPEHHOM JBIKEHUH 0€3 HayalbHOW CKOPOCTHU IyTH
OTHOCSTCS KaK psAJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIME IPOMEKYTKA BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMaJIbHOTO JaBJICHHUS.

Omnpenenenne kodhduIeHTa TPEHUS CKOIBKCHHS.

Onpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenue pabOTHI CUIIBI TPEHUS IIPU PABHOMEPHOM JIBHXKEHUU TeJla 10 TOPU30HTAIBHON
MOBEPXHOCTH.

Onpenenenne pabOThl CWJIBI  YIOPYrOCTH TMpH MOABEME Tpy3a C HCIOIH30BAHUEM
HEMNOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

N3yueHune 3aKkoHa COXpaHEHUs! SHEPTUU.

Paznen 9. Mexanuueckue kojaebaHNs U BOJIHBI.

KonebarenbHoe paBuxkenue. OCHOBHBIE XapaKTEPUCTUKU KONEOAHWIA: TMEepUOJ], 4YacToTa,
aMIMTyna. Marematud4ecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxaromue KkosneOaHusi. BpiHyxkneHHble koneOanusa. Pe3onanc. MexaHuueckue BOJIHBIL.
CaoiicTBa MexaHnueckux BOJiH. [IpogonapHble U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPJIOM TeJe, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Jlemoncmpayuu.

Habmroienue xonebanuii Tei moj JeHCTBUEM CHUITBI TSXKECTH U CHITBI YIIPYTOCTH.

Habmonenune konebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).

Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe3oHaHC.

Jlabopamophwvie pabomvl u onvimol.

Omnpenenenne 4acToThl U Meproia KoieOaHui MaTeMaTH4ecKoro MasTHHKA.

Omnpenenenne 9acTOThl U Mepruo/ia KoneOaHui MpyKMHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCUMOCTH Teproja KosieOaHUil MOJBEMIEHHOTO K HUTHU Ipy3a OT JUIMHBI
HUTHU.

HccnenoBanue 3aBUCMMOCTH TIepro/1a KoieOaHui NMpy>KMHHOTO MasiTHUKA OT Macchl rpy3a.

[TpoBepka He3aBUCUMOCTH MIEpHOa KOJIeOaH i rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a.

OnBIThHI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTDh IMEpHOa KOJeOaHWH MPYKUHHOTO MasTHUKA OT
MaccChl Tpy3a U KECTKOCTH NPYKUHBI.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

Paznen 10. DnekTpoMarHuTHOE M0JIE M 3JIEKTPOMArHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJIe. DIIEKTPOMAarHuTHbIE BOJIHBL. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ixana 3neKTpOMarHUTHBIX BOJIH. MICMIOJIb30BaHKE JIEKTPOMATrHUTHBIX BOJIH /1JIsi COTOBOM CBSI3U.

DJeKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoTHOBBIE CBOKCTBA CBETA.

Jlemoncmpayuu.

CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BonHOBBIE CBOMCTBA CBETA.



Jlabopamophwvie pabomvl u onvimol.

W3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Paznen 11. CBeToBbIe sIBJICHUS.

JlyueBas mopens cBeta. Mcrounumku cBera. [IpsMonnHEiiHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cera. 3akoH mpesnomieHusi cBera. [logHOe BHyTpeHHEE OTpa)KeHHE CBETaA.
Hcnonp30BaHnE OJHOTO BHYTPEHHEIO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.

Jlunza. Xon nyueit B muH3e. OnTudeckas cuctema ¢oToanmnapara, MUKpPOCKOINA U TEJIECKOIIa.
I'na3 kak onTuyeckas cucreMa. biM3opykocTh U 1aabHO30PKOCTb.

Pasnoxxenue Oenoro csera B crnekTp. OnbiTel HptoToHa. CliokKeHHE CHEKTpajibHBIX I[BETOB.
Hucniepcus ceera.

Jlemoncmpayuu.

[IpssMonMHEHOE PpaCIIPOCTPAaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tony4yenne n300paXKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue caera.

OnTuyeckuii CBETOBOI.

Xox myueil B cobuparoleii TnH3e.

Xoq Jydeil B paccenBaroleH JIMH3E.

[Tomrydenue n300pakeHUi ¢ TOMOILBIO JTUH3.

[Tpuntun aeiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

Mogens ria3sa.

Pasnoxenue 6enoro cBera B CIEKTP.

[Tomrydenue 6emoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yTJja IaJeHusl.

N3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yTJla IPEJIOMIIEHUS CBETOBOTI'O JIy4da OT yIJIa [IaJIcHUs] Ha TPaHuLEe
«BO3LyX—CTEKJIO».

[Tony4yeHnne n300paxeHuit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.

Omnpenenenne HOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEeH JINH3HI.

OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OMnBITHI IO BOCIIPUATHUIO [[BETA MPEIMETOB IIPU UX HAOIIOAEHUH Yepe3 LIBETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBBIE SIBICHMUS.

OmneiThl Pezepdopna u mmanerapHas moaens aroma. Mogens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PannoaktuBHOCTh. Asb(a-, 6eTa- u ramma-uznydenus. CTpoeHue aToMHOTo sifpa. Hykinonnas
MoJiedb aTroMHOro siapa. Msoronel. PannoaxtuBHble mnpeBpauienus. I[lepwon mnomypacnana
ATOMHBIX fJIEP.

SAnepHple peakuuu. 3aKOHBI COXPAHEHHUs 3apsIOBOTO M MAacCOBOIO YMCEN. DHEPIUs CBS3U
aTOMHBIX sifiep. CBs3b Macchl M SHepruu. Peakuyu cunTe3a u aenenus saep. MIcTouHuku sHeprun
Connua u 3B€31.

Snepnas sHepreTuka. JIeiCcTBUSA pagMOAKTUBHBIX U3IyYE€HUN HA )KUBBIE OPTAaHU3MBI.

Jlemoncmpayuu.

CrieKkTpbl U3JIy4YEeHHUS U TIOTJIOMICHHUS.

CrnexTpbl pa3aMyYHbIX I'a30B.

CnekTp Boaopoaa.

Habmionenue TpexoB B kamepe Busbcona.

PaboTa cuéTrunka HOHU3UPYIOMUX U3TyUCHHUN.

Peructpanus nznyueHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopmvie pabomol u onvimol.

HabmioneHne crijioniHbIX U TMHEWYaThIX CIIEKTPOB U3ITYUYCHHUS.



HccrnenoBaHne TPEKOB: W3MEPEHHE OJHEPrHUM YAaCTHIBI 1O TOPMO3HOMY MyTH (IO
dboTorpadusim).

W3mepenue paanoakTUBHOTO (hoHa.

[ToBTOpHUTENEHO-0000IIAFOIINI MOTYJTb.

[ToBTOpUTENHEHO--0000MAIONTNIT MOTYJIb MPEAHA3HAYCH ISl CUCTEMATHU3aNh U 0000IeHIS
MPEIMETHOTO COACPIKAHUS U OIbITA ACSITEILHOCTU, TPUOOPETEHHOTO MPH U3yUYEHUH BCETO Kypca
bu3MKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHY 1O (pHU3UKe IS
00y4Jaronuxcs, BEIOPaBIINX 3TOT y4eOHBIN MpeIMeET.

[Tpu n3ydeHHH JAHHOTO MOJYJISl PEATH3YIOTCS U CUCTEMATU3HPYIOTCS BHJIBI ESTEIILHOCTH, Ha
OCHOBE KOTOPBIX 00ECIEeUNBAETCS TOCTHKEHUE MPEIMETHBIX U METANPEAMETHBIX IIAHUPYEMBIX
pe3ynbTaToB 00y4eHUs, POPMUPYETCS €CTCCTBCHHOHAYYHAasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB HCCJICJOBAHMs SIBICHUI NPUPOJBI M TEXHUKH, OBJAJCHUE YMEHHSIMH OOBSCHATH
dusznyeckue SBICHUS, TPUMEHSS IIOJYYCHHbIC 3HAHUS, pellarh 3aJadyd, B TOM YHCIE
KauyeCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpuHIMIINAIBHO AEATEIBHOCTHBIN XapakTep JAaHHOTO Pas3zelia peain3yeTcs 3a CYET TOro, YTo
o0y4aromirecs BHIMOTHSIIOT 3aJaHHs], B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IMOJYYCHHBIX 3HAHHWI PACIO3HABATh U HAYYHO OOBSACHATH (PM3MUCCKUE SBIICHHS B
OKpYKaroIIei MPUpoe U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIC METOJIbI HMCCICHOBaHUS (DU3MYCCKHUX SIBJICHHA, B TOM YHCIIC IS
MPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HamboJiee BaKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOIb30BaHMS Pa3IMYHBIX HCTOYHUKOB YHEPTHMH Ha OCHOBE 3aKOHA
MPEBPAICHISI H COXPAHCHHSI BCEX M3BECTHBIX BUJIOB SHEPTHUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenune (pu3nMKu Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HANpPaBJIEHO HAa AOCTHKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbrare u3ydenus Gpu3MKu Ha ypoBHE OCHOBHOI'O 00111er0 00pa3oBaHus y 00yyaronerocs
OyayT chopMUpOBaHBI CIIEAYIONINE JUYHOCTHBIE PE3YIbTAThI B YACTH:

1) NaTpOTHYECKOro BOCIIUTAHUS:

- MPOSIBJIEHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHMCKOHN (hm3ndeckoi
HayKH;

- IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;

2) rpa)x/1aHCKOI'0 U IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIECTBEHHO 3HAYMMBIX U ATHYECKHX
npo0JeM, CBI3aHHBIX C MPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUH (PH3HKH;

- OCO3HAHME BAKHOCTU MOPAJIbHO--3THYECKUX NPUHIIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3CTETUYECKOTO BOCITUTAHUS:

- BOCIPUATHE ICTETUYECKUX KadyecTB (pu3nyecKod HaykHu: €€ rapMOHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAY4YHOT'O O3HAHMS:

- OCO3HAHME IICHHOCTH (U3UYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTAa IO3HAHHS MUpA,
OCHOBBI Pa3BUTHsI TEXHOJIOT U, BAKHEHIIIEW COCTABIIAIOIIEH KYJIBTYPBI;

- pa3BUTHE HAYYHOU JH0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JESITENIbHOCTH;

5) popmupoOBaHUS KYJIbTYpPbI 310pPOBbSI U SMOLMOHAIBHOTO OJIaronoIy Hsi:

- OCO3HaHUE LIEHHOCTU 0e30MacHOro 00pasa >KU3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MHUPE,
Ba)XHOCTU NpaBUi 0€30MacHOrO MOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ JIEKTPUYECKUM U
TEIJIOBBIM 000PY/I0BaHUEM B JIOMAILIHUX YCIOBHUSAX;

- c(hopMUPOBAaHHOCTH HaBbIKA pe(IEKCUH, IPU3HAHKE CBOETO MpaBa Ha OUIMOKY U TaKOTO K€
IpaBa y JIpyroro 4eioBeKa;

6) TPYJIOBOTO BOCIIUTAHUS:

- aKTHBHOE Y4acTHE€ B PELICHUM MPaKTUYECKUX 3ajad (B paMKax ceMbH, 0Opa3oBaTeIbHOU
OpraHu3aliy, Topoja, Kpasi) TEXHOJIOTHYECKON M COLMAIIbHOW HalpaBIEHHOCTH, TPEOYIOLMX B
TOM 4ucle U GU3NYECKUX 3HAHU;

- HHTEpEC K MPaKTUUECKOMY U3YUYEHUI0 poQeccuil, CBA3aHHBIX C (PU3UKOM;

7) SKOJOTUYECKOTO BOCIIUTAHMUS:

- OpHEHTalus Ha NpUMEHeHHe (U3NYECKUX 3HAHWW JJs pelleHus 3axad B 00IacTH
OKpYXaroIie cpeJibl, IIIaHUPOBAHUS MOCTYIKOB M OLEHKH X BO3MOXHBIX IMOCIEICTBUI IS
OKpYXarolleH cpenbl;

- OCO3HaHME INI00ATBHOTO XapaKTepa 3KOJIOTUYECKUX NMPOOIeM U MyTeH UX pelIeHus;

8) amanTanuy K U3MEHSAIOUIMMCS YCIOBUAM COLIMAIEHOM U IPUPOIHOMN Cpeabl:

- IOTPEOHOCTH BO B3aMMO/ICHCTBUY MPH BBIITOJIHEHUHU HCCIIEA0BaHUN U MPOEKTOB (hH3HUECKOI
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JIPYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JIeATEIbHOCTb;

- TOTPeOHOCTH B POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (OPMYIUPOBATH UJEH, TIOHSITHS,
TUIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;

- 0CO3HaHHE Je(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- IUTAaHUPOBAHKE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

- CTPEMJICHUE aHAJM3UPOBATh U BBISIBIISATH B3aUMOCBS3H MPUPOJIBI, OOIIECTBA M SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUYECKUX 3HAHWIA;

- OLEHKA CBOMUX JEWCTBUM C Yy4E€TOM BIUSHHS Ha OKPYKAIOIIYIO Cpedy, BO3MOXKHBIX
1J100aJIbHBIX TOCIEICTBHH.



METAINPEJMETHBIE PE3YJIbTATHI

B pe3ynbrate ocBOCHHS TPOrpaMMBI 10 (pU3MKe Ha yPOBHE OCHOBHOT'O O0IIET0 00pa3oBaHus y
oOyuvarorierocst  OynyT  chOpPMHUPOBAHBI ~ METAlpPEAMETHBIC  PE3yJIbTaThl, BKJIFOYAIOIINC
MMO3HABATCJIIbHBIC YHUBCPCAJILHBIC yqe6HHe I[eﬁCTBPISI, KOMMYHHKATHBHBIC YHHUBCPCAJILHBIC
yueOHbIE ICHCTBYSI, PEryJIATHBHbBIC YHUBEPCATIbHbIC YUCOHbBIC ICHCTBHS.

Ilo3naBarensHEIC YHUBEPCAJIBHEIC yLIe6HBIe HeﬁCTBHH

bazoBbie mornueckue AeMCTBUS:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBICHMUIA);

YCTaHABIIMBATh CYIIECTBCHHBIN MpH3HAK KiIacCU(UKAIMKH, OCHOBAHHS Ui OOOOIICHHS U
CpPaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUYUS B paccMaTpUBacMbIX (akTax, JaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3MUECKUM SIBICHUSIM;

BBISIBJISITH IPUYUHHO--CJICJICTBEHHBIC CBSI3U TP U3YYCHUN (PU3UICCKUX SIBJICHUN U MPOIIECCOB,
JIeNIaTh BBIBOJIBI C UCIOJIb30BAHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUSHH, BBIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PH3UUECKHUX BEITHYNH;

CaMOCTOSITENIbHO BBIOMPATh CIOCOO pelieHus y4eOHOU ¢u3nyeckoil 3amaun (cpaBHEHHE
HECKOJIbKUX BapHAHTOB PEIICHUS, BHIOOP HamOoJIee MOIXOISAIICT0 ¢ YYETOM CaMOCTOSTEIIEHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble nccnenoBaTenbCKue ICHCTBUS:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT TIO3HAHMUS,

MPOBOAMTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY OINBIT, HECIOXKHBIH (U3NICCKUI
HKCIIEPUMEHT, HEOObIIIOE UCCIeI0OBaHNE (PU3NUECKOTO SIBIICHUS;

OIICHWBATh HAa NPHUMEHUMOCTh W JOCTOBEPHOCTh HWH(POPMAIMIO, IOIYYCHHYIO B XOJe
MCCJICTOBAHMSI MU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIICHUST W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

MPOTHO3MPOBATh BO3MOXKHOE IaJbHEWINEe pa3BUTHE (PU3UUICCKUX MPOIECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pa6ota ¢ undopmariueii:

MPUMEHSTh Pa3IMYHbIe METObI, HHCTPYMEHTHI U 3aIPOCHI P MOUCKE U 0TOOpe HHPOpMAITIN
WJIU TAHHBIX C YUETOM MPEUIOKEHHON yueOHOM Pu3nueckon 3a1auu;

aAHATM3UPOBAThH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIHIO PA3TUIHBIX BUIOB U
dbop™M mpecTaBIeHNUS;

CaMOCTOSITENILHO ~ BBIOMPATh ONTUMANbHYIO ¢GopMy TMpeacTaBieHus HWHOpManuu U
WJLTIOCTPUPOBATE peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, JTharpaMMaMi, HHOW Tpadukod U
WX KOMOWHAIUSIMHU.

KoMMyHHKaTHBHBIC YHHUBEPCATbHBIC YICOHBIC ICHCTBUS:

B Xofle 00CyXJeHHUs y4yeOHOro maTepuana, pe3yJbTaToB JabOpaTOpHBIX pabOT U MPOEKTOB
33J1aBaTh BOMPOCHI IO CYIIECTBY OOCYXITaeMOH TEeMbI W BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
peleHre 3a7a4u U NoepKaHe OIarokenareaIbHOCTH OOIIEHHS;

COITOCTABJISITh CBOM CYXKJICHUS C CYKJICHUSMHU JIPYTHX YYACTHUKOB JHAIOTa, OOHAPYKUBATH
pa3ianyure U CXOJICTBO MO3UIINN;

BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJMYHO TPEJCTABIATH PE3YJIbTATHI BBITOIHEHHOTO (PU3NYECKOTO OMbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MOHUMATh WM HWCIOJNB30BATh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUAYaTbHOW pabOThI MpHU
PEIICHIH KOHKPETHON (PU3HIECKOM MPOOIEMBI;



MPUHUMATH 1€ COBMECTHOM JESTEIILHOCTH, OPTaHNU30BBIBATH JEHCTBUS O €€ JOCTHKCHHUIO:
pacnpenensiaTb poyid, oOCYXJaTh MPOIECCHI W PE3yJbTaThl COBMECTHOM paboThl, 00001IaTh
MHEHHS HECKOJBKUX JIIOACH;

BBIMIOJHATh CBOIO 4YacThb pabOThl, JOCTHras KadeCTBEHHOIO pe3yjbTaTa II0 CBOEMY
HATPABIICHUIO U KOOPJAUHUPYS CBOU JICUCTBUS C IPYTUMU YIICHAMH KOMAaH/IbI;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSTEILHO
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUS.

PerynsaTuBHble yHUBEpCaIbHbIC YUEOHbIE IEHCTBUS

Camoopranusanusi:

BBISBIISITH MPOOJIEMBl B KU3HEHHBIX M Y4YEOHBIX CHUTYaIMsX, TPEOYIOUIMX JUIsl PELICHUs
(bu3nyecKkux 3HaHUM;

OpPUEHTUPOBATHCS B PA3IMUHbIX MOAXOAAX MPUHATHUS PELICHUN (MHIMBUIYaJIbHOE, IPUHATHE
peleHus B IpyIie, IPUHATHE PeIlIeHUH rpynmnoil);

CaMOCTOSITENIFHO ~ COCTaBJISITh QITOPUTM peuieHus (U3WYECKOM 3aJayd  WIM  IUIaHa
UCCIIEIOBAaHUSL C  Y4ETOM HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEIIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IIpeJyularaTh IUIaH €€ U3MCHEHMUS],

OOBSACHATh NPUYMHBI JTOCTHKEHUS (HEAOCTH)KEHMSI) pe3yJbTaTOB JEATEIbHOCTH, IaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEJBHOCTh (B TOM 4HCJIE B XOJ BBINOJHEHUS (U3NYECKOTO
UCCIICIOBAaHMUST WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBLIMXCS CHUTYallHid,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTAaTa LICJIA U YCIOBUSM;

CTaBUTh ce€0sl HA MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCUU HAa HAyYHYIO TEMY,
MIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYyTOro;

MpU3HABaTh CBOE MPABO HA OLIMOKY NIPU pellieHuH (PU3NUECKHUX 3a7a4 WK B YTBEP)K/ICHUAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPaBO IPYroro.

IMPEAMETHBIE PE3YJIbTATbBI

K koHiy oOydenuss B 7 Kiacce NpeAMETHBIE DPe3ylbTaThl HAa 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHSA: (PU3NYECKHE U XUMHUECKUE SBJICHHs, HAOIIOJEHUE, SKCICPUMEHT,
MoOJieJIb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEIHMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemecTBa (TBEpIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMYECKOe JBI)KEHUE (PaBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJMHEWHOE), TPaeKTOpHs, paBHOJEHCTBYIOIIAs cuia, AepopMmanus
(ynpyras, niaacTu4eckas), HEeBECOMOCTb, COOOIIAIOINECS COCY/IBI;

paznuyaTth sBiIeHUs (AudQy3us, TEMIOBOE IBIKEHHUE YaCTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JBMKEHHE, MHEPLUS, B3aUMOJIEICTBHE TEJ, pPABHOBECHE TBEPABIX TEI
C 3aKpEeTIEHHON OChIO BpallleHU s, Iepeiada 1aBieHus: TBEPAbIMU TeJIaMHU, )KUIKOCTSIMU U ra3aMu,
aTMocgepHoe J1aBJeHHE, IIJIaBaHue TeJ, MPEeBPALIeHU MEXaHMUECKOW SHEPTUH) TI0 OITUCAHUIO UX
XapaKTEePHBIX CBOWCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NYECKUX SBICHHH B OKPYKAIOIIEM MHUPE, B TOM
ymclie pu3ndeckue sIBICHUs B IPUPO/JIE: TPUMEPHI IBUXKEHUS C Pa3IMYHBIMU CKOPOCTSMH B )KMBOM
U HEXHMBOH IpUpoje, NEHCTBHE CUJIBI TPEHUS B MPHUPOJEC M TEXHUKE, BIUSHHE aTMochepHOro
JaBJICHUSI Ha )KUBOW OpPraHu3M, IJIaBaHUE PbIO, pblYard B TeJe YeloBeKa, MPU ITOM MEPEBOIUTH
NPaKTUYECKYIO 33aJjauy B Y4eOHYIO0, BBIICNIATH CYIIECTBEHHbIC CBOMCTBA (MIPU3HAKH) (PU3UUYECKUX
SIBIICHUIA;



OMHCHIBATh W3YYCHHBIE CBOWCTBA TeN W (DU3UYECKHE SIBICHUS, HWCIONB3YS (PUINISCKUE
BEJIMUYMHBI (Macca, 00bEM, TUIOTHOCTH BEILIECTBA, BpeMs, TyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa
YIOPYTOCTH, CUJIAa TSDKECTHU, BEC TENa, CUJIa TPEHUS, JaBieHue (TBEPAOro Tela, )KUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHM4YecKas paboTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHIIbI,
KOX((UITMEHT MOJIE3HOTO JCHCTBHS MEXaHU3MOB, KWHETHYECKAasl U TOTCHIIMATbHAS YHEPTHS ), TIPU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NUYECKUIN CMBICIT HCIIOIb3YyEMbIX BEJTMUHH, X 0003HAUCHUS
U eIUHUIBI (PU3UYECKUX BEIMYWH, HAXOJIUTH (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JIPYTUMH BEITUYMHAMHU, CTPOUTH rpapuKu M3yUYEHHBIX 3aBUCHUMOCTEH (pu3mueckux
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKHE SBICHHS M IPOLIECCHI, HMCIOJIB3Ys MpaBUIiIa
CJIOKEHHUs CUIT (BAOJb OJHOM MpsMOiA), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBHiIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEPruu, IMpU OBTOM JaBaTh CIOBECHYIO (DOpPMYJIMpPOBKY 3aKOHa U 3allUChIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OO0BSACHATH (DU3UYECKUE SIBICHMSI, MPOLIECCHl U CBOMCTBA TN, B TOM YHUCJIE U B KOHTEKCTE
CUTyaIui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUINHHO--CJICACTBEHHBIC CBSI3H,
CTpPOUTh OOBSICHEHHWE M3 1—2 JIOrMYeCKHMX IIaroB C Omopod Ha 1—2 H3yYeHHBIX CBOWCTBA
bu3nUecKuX SABICHHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemaTte pacy€THbIe 3a7auu B 1—2 AeMCTBUS, UCIONB3Ys 3aKOHBI U (JOPMYJIbI, CBSA3BIBAIOIIUE
¢u3nyecKkue BEIUMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/ladd 3allHChIBaTh KPAaTKOE YCIOBUE,
MOJICTaBIAThH (PM3UUYECKUE BEIMYUHBI B (DOPMYIIBI U IPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHbIE
JaHHble, HEOOXOJIMMBbIE I pEUIeHMs] 3a]lady, OLIEHUBATh PEATMCTUYHOCTh IMOJIYyYEHHOU
bu3nYECKOil BETUYMHBL;

pacrno3HaBaTh MpoOJIEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3HUECKUX METO/OB, B
OMHMCAaHUW UCCIICJIOBAHUS BBIACIATH MPOBEpseMOe MPEANoNioKeHne (TUIoTe3y), pazaudarh U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTaT, HAXOAUTh OMMUOKH B XOJE€ OIbITA, I€TaTh BHIBOIBI
10 €T0 pe3yJIbTaTaM;

MPOBOJIUTH OMBITHI M0 HAOMIONCHUIO (U3UYECKUX SBJICHUN WM (U3MUYECKUX CBOWMCTB TEII:
dbopMynupoBaTh MpPOBEpsiEeMble MPEANONOXKEHHUs, COOMpPATh YCTAHOBKY W3 MPEATIOKEHHOTO
000py1I0BaHUsI, 3aITUCHIBAThH XOJ OTBITA U ()OPMYITUPOBATH BHIBOIBI;

BBITIOJHATH TPSIMbIe HM3MEPEHHUs PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEéMa, CHUIBI U
TEMIIEPATYPbI C UCIOJIb30BAHUEM AaHAJIOTOBBIX U IU(PPOBBIX NPUOOPOB, 3aIUCHIBATh MOKA3aHUS
npuOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;

MPOBOAMTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKON BEIMYMHBI OT JApPYrol ¢
UCIIONIb30BaHUEM TPSIMBIX U3MEPEHHI (3aBUCHMOCTH MYTH PAaBHOMEPHO JBHIKYIIErOCs Tela OT
BPEMEHM [BHKEHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tejla, KayecTBa 00pabOTKU
MOBEPXHOCTEN TEJl U HE3aBUCMMOCTH CHUJIbI TPEHHS OT ILIOIIAJNA CONPUKOCHOBEHHUS TEN, CHIIbI
YIOPYTOCTH OT YIJTHHEHUS IPY>KHUHBI, BBITATKUBAIOIIEH CUITBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
U OT TUIOTHOCTH KHJAKOCTH, €€ HE3aBHUCUMOCTH OT IJIOTHOCTH Tella, OT TIIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IUIaBaHUSI TEJl, YCIOBUI paBHOBECHS pbluara 1 0JIOKOB), y4acTBOBATh
B IUIAHUPOBAHWU Y4EeOHOTO WCCIEAOBaHHUs, COOMpATh yYCTAaHOBKY U BBINOIHATH HU3MEpPEHUS,
cienyst TpPEeAJIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJbTaThl MOJYYEHHOM 3aBHUCHUMOCTH
GuU3MYECKUX BETUYMH B BHJAE NPEUIOKECHHBIX TaOMUIl W TpadUKOB, AeJaTh BBIBOJABI IO
pe3yJibTaTaM HCCIe0BaHuUs;

MPOBOANTH KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BETUYHH (TUIOTHOCTH BEIECTBA KUAKOCTU U
TBEPJOrO Tela, CHJIA TPEHHS CKOJBbXEHHUS, JaBJICHUE BO3/yXa, BBITAIKMBAIOIIAS CHUIIA,
NEHCTBYIOIAs HA TTOTPYKEHHOE B )KUJIKOCTh TEJIO, KOOPPUIIMESHT MOIE3HOTO IEHCTBUS MPOCTHIX
MEXaHU3MOB), CJIeysl MPEAJIOKEHHON HMHCTPYKIMH: NPHU BBHIMOJIHEHUHM H3MEPEHHH coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCISATH 3HAUEHHE HUCKOMOU BEJIMUMHBI;

coOJTII01aTh MpaBHUJia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000py0BaHUEM;



yKa3blBaTh MPHUHLUIBI ACHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECBHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAat0NIMecs COCYIbl, 0apOMETp, phluar, MOABM)KHBIN U HEMOJBUKHBIA OJIOK,
HaAKJIOHHAS [IOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMmopoil Ha uX omucaHnusg (B TOM 4YHCIE: TOAIIUIHHUKHA, YCTPOWCTBO BOJOMPOBOAA,
TUAPABIMYECKUI TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), UCHOIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH M HEoOXOoAuWMbIe (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH NMPUMEPHI (HAXOAUTh MHGOPMAIUIO O MPUMEPAX) MPAKTUUECKOTO HCIIOIb30BAHUS
(¢u3nUecKrux 3HAHUH B MOBCEIHEBHON KHU3HM I 0OeCTIedeHUsl Oe301IaCHOCTH MPH 0OpaIeHUH C
npubopaMd U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J0POBbsI U COOIIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

OCYUIECTBIISITh OTOOP MCTOYHHKOB MH(pOpManuu B MIHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOWCKOBBIM 3aIpOCOM, Ha OCHOBE HMEIOMIMXCS 3HAHUM M TYTEM CpaBHEHHS Pa3IUYHBIX
HMCTOYHUKOB BBIICNATH HH(POPMAIUIO, KOTOpas SIBISETCA MPOTUBOPEUMBOU HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BaTh MPH BBHIMOJIHEHUHM YYEOHBIX 3aJaHUl Hay4HO--TIONMYISPHYIO JIUTEPATypy
(GU3NUECKOT0 COJNEpKaHMs, CIPABOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus WHGOpPMALUKA W3 OAHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE KpaTKHE IHUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBEe 2-3
HCTOYHHUKOB MH(POPMAIUN (PU3UIECKOTO COAEP)KAHMsI, B TOM YHCIE IyOJHMYHO JeNaTh KpaTKue
COOOILEHUsI O pe3ysbTaTaX MPOEKTOB WM Y4YeOHBIX HUCCIECJOBAHMM, MPU STOM TPAMOTHO
UCTIOJIF30BaTh W3YYEHHBIN MOHITUHHBINA anmapaT Kypca (PU3HMKH, COMPOBOXKIATH BHICTYILICHHE
MIpE3EHTALUEN;

NIPY BBITIOJTHEHUH YYEOHBIX IPOEKTOB M MCCIIEOBAHUH pacnpeeisiTh 0053aHHOCTH B TPYTIIe
B COOTBETCTBUHU C IOCTABJICHHBIMHM 33/1adaMH, CJIEIUTH 3a BBIIOJHEHHWEM IUIaHa JEHCTBUIA,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JCATEIBHOCTH TPYIIBI, BHICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHNE OKPY KAIOIINX.

K koHiy oOydeHuss B 8 Kiacce MpeIMETHBIE PE3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUH:

UCTIOJIB30BaTh TIOHATHS: Macca M pa3Mephbl MOJIEKYJI, TEIUIOBOE JBM)KEHUE aTOMOB U MOJIEKY,
arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKME M aMOp(Hble Tena, HACHILEHHBIH U
HEHACHIIIICHHBI Tap, BIAKHOCTh BO3/yXa, TEMIeEpaTypa, BHYTPEHHSS DHEPIHUs, TEIUIOBOU
JIBUTATENlb, 3JEMEHTApHBIA DICKTPUYECKUHA 3apsjl, JJIEKTPUUYECKOE IOoJie, IMPOBOJHUKUA H
TVDJICKTPUKH, TIOCTOSTHHBIHN JIEKTPUIECKUAN TOK, MATHUTHOE TTOJIE;

pas3nnyath siBIEHU (TEIIOBOE PacIIMPEHUE U CKaTHe, TEIUIoNepeiada, TeIIOBOe paBHOBECHE,
CMauMBaHWe, KaMWUIIPHBIC SBJICHUS, UCIIAPCHHUE, KOHICHCAIUs, TUIABICHUE, KPUCTAJUIA3AINS
(oTBepAeBaHUE), KHUIEHHE, Teronepeaaya (TEMIONpPOBOJIHOCTh, KOHBEKIHS, H3IIyuyeHHe),
DIIEKTPHU3AINS TeJl, B3aMMOJCHCTBHE 3apsiioB, ICWCTBUS DJICKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aMMOJCHCTBHE MAarHUTOB, JMCTBUE MarHUTHOTO IOJISi HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAS MHIYKIIHS) MO OMUCAHUIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBICHHE M3YYCHHBIX (PH3MUECKUX SIBICHUH B OKPY)KAIOIIEM MHpPE, B TOM
yucie GU3NYecKre SBJICHU B IPUPOJIE: MOBEPXHOCTHOE HATSDKEHUE M KalWIISIPHBIC SBJICHUS B
npupoie, KPUCTAJUIBI B Ipupoae, uznydenue ColHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
o0pa3oBaHUE pOChl, TyMaHa, MHEsl, CHETa, AIEKTPHUYECKHE SIBJICHHS B aTMOc(hepe, FIeKTPHUECTBO
KUBBIX OPraHU3MOB, MarHUTHOE Toje 3eMiH, Apeid MOIIOCOB, POJIb MarHUTHOIO TOJS JJIst
KHU3HU Ha 3emiie, MOJISIPHOE CUSHUE, TPU 3TOM NEepEBOIUTH MPAKTUYECKYIO 3a7a4dy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN ) (U3MUECKUX SBICHHM;

ONKCBHIBATh W3YyYEHHBIC CBOWCTBA Ted M (PU3MUECKUE SBJICHUS, HCIONB3YS (U3NUYECKUE
BEJIMUMHBI (TeMIiepaTypa, BHyTPEHHS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAEIbHas TEIJI0EMKOCTh



BEIIIECTBA, YyJAEIbHAs TEIUIOTAa IUJIaBJICHUs, YyJAENbHas TEIUIOTa MapooOpa3oBaHMA, yeNbHas
TEIUIOTa CrOpPaHUs TOIMJIMBA, KOA(Q(QUIMEHT MOJE3HOr0 JEHCTBUA TEIUIOBOW MAIUHBI,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3JyXa, OJIEKTPUUYECKUI 3apsi, CWIa TOKa, JIEKTPUYECKOE
HanpsDKEHUe, CONPOTHBIIEHUE IPOBOJHUKA, YJIEIBHOE CONPOTHBIIEHHE BEILECTBa, paboTa U
MOITHOCTH AJIEKTPUYECKOTO TOKA), MPH OMUCAHUU TPABHIBHO TPAKTOBATh (PU3MYECKHUI CMBICI
UCIIOJIb3YEMBbIX BEIMYMH, 0003HAYEeHUs U eIMHULIbI (PU3MUYECKUX BEJIMYUH, HAXOIUTh (hOPMYJIbI,
CBSI3BIBAIOIME JTAHHYIO (DM3WYECKYI0 BEIWYUHY C JIPYTMMHU BEJIWYMHAMH, CTPOUTH Trpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3MUECKUE SIBJIEHUS U IPOLIECCHI, UCIOJIb3Yysl OCHOBHBIE
MOJIOKEHUS MOJICKYJISIPHO--KHHETUYECKON TEOPUU CTPOSHHSI BELIECTBA, IPUHIIUII CYNIEPIIO3UIIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsja, 3akoH OMa ajs ydyacTka LelH,
3akoH J[xoyns—JIeHna, 3aKk0H COXpaHEeHUs SHEPTHHU, IIPU ATOM JIaBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3alIMChIBaTh €0 MaTeMaTUYECKOE BbIPa)KEHUE;

OOBSICHATH (PM3MUECKUE MPOIECCHl U CBOMCTBA TEJN, B TOM YHCJIE€ M B KOHTEKCTE CHUTyallHi
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIECTBEHHbIE CBSA3M, CTPOUTH
o0BsicHeHHEe M3 1—2 JIOTMYECKUX HIaroB ¢ OMOpoi Ha 1—2 M3yUCHHBIX CBOWCTBA (PH3UYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3a1a4u B 2—3 NEHCTBHUSA, MCIONB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIIE
¢u3nyeckrue BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCJIOBUE,
BBISBIISITh HEJOCTATOK JAHHBIX U PpEHICHUS 3a/a4yd, BBIOMpATh 3aKOHBI M (HOPMYIIBL,
HeoOXoauMble il €€ pelleHusi, NMPOBOAUTh PAacy€Thl U CPABHUBATh IOJIYYEHHOE 3HAYECHUE
($U3NIeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMHU;

pacrio3HaBaTh IpPOOJIEMbl, KOTOPblE MOXXHO PELIMTh MpPHU MOMOIIM (U3NYECKUX METOJIOB,
UCTIONB3Ysl ONHMCAaHUE WCCIECNOBAHUS, BBIIENATH IPOBEPSIEMOE IPEAIONIOKEHHE, OICHUBATh
NPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIEI0BaHMS, AeIaTh BEIBOIbI;

IPOBOJUTH OMBITHI 10 HAONIONEHUIO (U3NYECKUX SBICHUH WM (U3NYECKHX CBOWCTB TEIl
(KanmuJUIIpHBIE SIBJICHMS, 3aBHCHMOCTh JIaBJECHUs BO3JyXa OT ero oO0bEMa, TeMmepaTypsl,
CKOpOCTH TIpoIlecca OCTHIBAHHMS M HarpeBaHHsl TpPU HW3IYYSHHH OT IIBEeTa W3Iydaromei
(morzjomaoneif) NOBEpXHOCTH, CKOPOCTh HCHApEHUs] BOJBl OT TEMIIEPAaTyphbl KHJIKOCTH M
IUIOINAAN €€ IMOBEPXHOCTH, NIEKTPU3aLUs TeJl U B3aMMOJACHUCTBHE DJIEKTPUYECKUX 3apsA/IOB,
B3aUMOJICHICTBUE TOCTOSHHBIX MAarHWTOB, BHU3yalW3allMsl MAarHUTHBIX MOJEH MOCTOSHHBIX
MarHuTOB, JIEHCTBHS MAarHUTHOTO TIOJs HA MPOBOJHHK C TOKOM, CBOWCTBA JIJIEKTPOMAarHuTa,
CBOWCTBA  OJIGKTPOJBUIATEN  IMOCTOSHHOTO  TOKa):  (OpPMYJIMpOBaTh  MpOBEpsieMble
NPEIIOI0KEHNUs, COOMPATh YCTAHOBKY U3 MTPEUIOKEHHOT0 000pyI0BaHHS, OTIMCHIBATH X0/ OTIHITA
U GOpPMYIHPOBATH BHIBOJIBI,

BBITIOJTHATE TIPSIMBIE M3MEPEHHsI TEMIIepaTyphbl, OTHOCHTEIHHON BIIQYKHOCTH BO3/yXa, CHIIBI
TOKa, HANpPsHKEHUS C UCTIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U IATYUKOB (PU3UUECKUX BEIUYHH,
CpaBHUBATh PE3YJIbTATHl N3MEPEHUH C YIETOM 3aJJaHHOW a0CONFOTHOM MOTPEITHOCTH;

IPOBOJUTH HCCIEOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JAPYrod ¢
UCTIOJIB30BaHUEM TIPSIMBIX H3MEPEHHH (3aBUCHMOCTH CONIPOTHBIICHHSI TPOBOTHUKA OT €r0 JIHHBI,
IUIOINAAM TIONEPEYHOr0 CEYeHUS U YAEIBHOIO CONPOTHUBIICHHUS BEIIECTBA MPOBOJHHMKA, CHUIIBI
TOKa, WAYIIETO dYepe3 NPOBOJHHWK, OT HaNpsHKCHWS Ha TIPOBOJHHUKE, HCCIEIOBAHHE
MOCJIEI0BATEIBHOTO U MapaJljIeIbHOIO COEAMHEHUH MTPOBOIHUKOB): TUIAHUPOBATh UCCIIEI0BAHHE,
COOMpaTh YCTAaHOBKY W BBHIMOJHATH M3MEPEHUs, CIEAYs MPEIUIOKEHHOMY TUTaHy, (UKCHpPOBATh
pe3yJabTaThl IOJyYeHHOM 3aBUCUMOCTH B BHUAE TaOmuI M rpaduKoB, JelaTh BBIBOABI IO
pe3yabTaTaM MCCIEJOBAHNUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NUYECKUX BETUUMH (yIebHas TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHBJIEHUE TPOBOJHMKA, pab0Ta M MOIIMHOCTb 3IEKTPUUECKOrO TOKA): IUIAHUPOBAThH
U3MepeHusi, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, Celys MPEUI0KEHHOW MHCTPYKLUH, U
BBIYHUCIIATh 3HAUEHHE BEITUUUHBI;

co0JII01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0OBaHUEM;



XapaKTepU30BaTh MPUHITUIBI ACHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTOPOM Ha UX ONUCAaHUS (B TOM UMCIIE: CUCTEMAa OTOIIEHHUS IOMOB, TUTPOMETp, TapoBasi TypOuHa,
aMIIepMETP, BOJIBTMETP, CUETUHMK SICKTPUUYECKON IHEPTUH, 3JIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTellbHbIe ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKUE MIpEAOXPAHUTEINH,
AJIEKTPOMATHUT, B3JEKTPOJBUTATENb TMOCTOSHHOTO TOKa), HCHOJb3ys 3HAHUS O CBOMCTBax
buznyecKux sBICHUN U HEOOXOAUMBbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE MTPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEITH
BHYTPEHHEI0 CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKUX Leneil ¢
MOCJIEAOBATEIbHBIM W NApPaJUICIIbHBIM  COCJAMHEHHUEM JJIEMEHTOB, pa3JIiMyas yCIOBHBIE
0003HaYEeHUSI SJIEMEHTOB AJIEKTPUUYECKUX LEMei;

MPUBOUTH MPUMEPHI (HAXOAUTh MHPOPMAIUIO O MPUMEPAX) MPAKTUIESCKOTO HCIIOIH30BAHUS
buznyecKux 3HaHUM B MOBCEAHEBHOMN KHU3HU AJIsl o0ecrieueHus: 6€30MacHOCTH MPU OOpaIlEHUH C
npubopaMi W TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHCHHS 3J0POBbsI M COOIOJICHUS HOPM
3KOJIOTUYECKOI0 IOBEJICHUSI B OKPYXKAIOLLEH Cpee;

OCYHICCTBIISATh MOUCK HH(pOpMammu (PU3NIECKOro cojepkaHusi B MHTepHETe, Ha OCHOBE
UMEIOLINXCS 3HAHUH 1 Ty TEM CpaBHEHUS JOMOJHUTENbHBIX HCTOYHUKOB BBIIEISATH HHGOPMAIHIO,
KOTOpasi SIBJISETCS MPOTUBOPEUNBOM HITM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIONIb30BaTh IPH BBHIMOJIHEHUHM YYEOHBIX 3aJlaHUl HAay4HO--TIONYISAPHYIO JIUTEPATypy
(U3UYECKOTO COJIEp)KaHUs, CIPABOYHBIE MaTepualbl, pecypcbl ceTu HuTepHer, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIeHUS, 0000111ast HHPOpMAIIIIO
13 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHHS, B TOM YHUCIE MyOJUYHO MPEICTABIATH
pe3yiabTaThl MPOEKTHOM WM MCCIENI0BAaTEIbCKONW JAESATENbHOCTH, NPH 3TOM TIPaMOTHO
WCIIOJIH30BaTh M3YUYCHHBIM MOHATHHHBIN armapaT Kypca (U3HKH, COIMPOBOXK/IATH BHICTYILICHUE
MIpE3EHTALUEN;

MIPH BBIMIOJHEHUHU YUEOHBIX TPOCKTOB M UCCIIEOBAaHUHN (PU3HMUECKUX MPOIIECCOB PACIIPEACIIATh
00513aHHOCTH B TPYIINIE B COOTBETCTBHH C TTOCTABIEHHBIMHU 33/1a4aMH, CIIETUTH 32 BBITOJIHEHUEM
njaHa JeWCTBHM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIaa B
JIeATEIbHOCTh TPYIIIbl, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISISI TOTOBHOCTD
paspemniaTh KOH(JIUKTHI.

K xonmy obOydyenus B 9 Kjacce MpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTb c(HOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

UCIIONIb30BaTh  MOHATHUS: CUCTEMa  OTCYéTa, MaTepualbHas  TOYKA, TPaeKTOpPHS,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO NBIOKCHHS, nedopmarus (ympyrasl, TIacTH4YecKas), TpeHue,
[EHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTb U TMEPErpy3Kd, LEHTP TAKECTH, abCOIIOTHO
TBEPJIOE TEJO, MIEHTP TSHKECTH TBEPAOTO TEJa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U BOJHBI,
3BYK, HHQPA3BYK U YIbTPa3BYK, DJIEKTPOMATHUTHBIC BOJHBI, ITKajda AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U TOTJIOMEeHUsI, alnb(da-, OeTa- u
raMmma-u3JIy4eHusi, U30TOIIbl, IAEPHAst SHEPreTHKA;

paznuyaTh SBIEHUSA (PaBHOMEPHOE ¥ HEPaBHOMEPHOE TPSIMOJHWHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOTHOE Ta/ICHUE TeJ, pPABHOMEPHOE ABMKECHUE
M0 OKPYKHOCTH, B3aWMOJICHCTBHE TE€JI, PEaKTHBHOE JBWIKEHHE, KOJIeOATeIhbHOE IBUKEHUE
(3aTyxaromnrie u BEIHYXKICHHBIE KOJIeOaHUs), pe30HAHC, BOJTHOBOE JIBHKEHHUE, OTPAKEHUE 3BYKa,
MPSIMOJIMHEMHOE pacCIpOCTPAaHEHHE, OTPAXEHUE W IPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaKCHHE CBETA, Pa3lIOKeHHE OeJOoro CBETa B CIEKTP M CIIOKCHHE CIIEKTPaIbHBIX IBETOB,
JUCIIEPCUsl CBETA, €CTECTBEHHAs PAJMOAKTHBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3JIy4eHHS1) 110 ONMMCAHUIO UX XapPaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX
JIaHHoe (GU3UYECKOE SBJICHHCE,

pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3UYECKHX SIBICHUN B OKpYy)KaromeM Mupe (B TOM
ymciie (U3NYecKHUe SBICHUS B MPUPOJE: MPUIMBBI U OTIUBBI, IBWKeHUE muiaHeT ConHeyHoU



CHCTEMBI, PEAKTUBHOE JIBUKCHUE >KHMBBIX OpPraHW3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTpSICEHHE, CeHICMUYECKHe BOIHBI, IlyHaMH, 9X0, IIBETa TeJl, ONTHYECKUE SBICHUS B IPUPOJIE,
Ouosornyeckoe JEHCTBHE BHUIMMOIO, YJIbTPa(HOIETOBOIO M PEHTTEHOBCKOTO H3IIyYeHHH,
€CTECTBEHHBII paJInOAaKTUBHBIN (POH, KOCMUYECKHUE Iy , PAJJHOAKTUBHOE N3Ty4EeHHE IPUPOIHBIX
MHUHEpAJIOB, JCHCTBUE PpAJAMOAKTHBHBIX HM3IYYEHHH Ha OpPraHU3M YEJIOBEKa), MPU 3ITOM
HEepPeBOANTH MPAKTHYECKYIO 3a7a4y B yU4eOHYIO, BBIJICIATH CYIIECTBEHHbBIE CBOICTBA (IPU3HAKN)
(bU3nUeCKUX SIBICHHUIA;

OIMCHIBaTh M3y4YCHHBIE CBOICTBA Tel M (U3UYECKHE SIBJICHUS, HCIONB3YS (QHU3NYECKue
BEJINYMHBI (CPETHSSI © MTHOBEHHAs! CKOPOCTH TeJla IIPH HEPABHOMEPHOM JIBIDKCHHH, YCKOPEHUE,
nepeMeIeHue, My Th, yIrIIoBasi CKOPOCTh, CHJIAa TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJHOTO TAJICHUS, BEC Teja, MMIYJbC Tela, UMITYJIbC CHIIBI, MEXaHW4YecKas paboTa u
MOIITHOCTb, TOTEHIIMAIbHAS YHEPT U TeJIa, TOAHATOTO HaJl TOBEPXHOCTHIO 36MJIH, TOTEHIIUATbHAS
SHEPrUsl CXKATOW MPYKUHBI, KWHETHUECKAss YHEPTHsl, TOIHAs MEXaHHYeCKask YHEPrHs, TIEPHO U
YyacToTa KojeOaHHii, JUTMHA BOJIHBI, TPOMKOCTB 3ByKa M BEICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeIb
IPEJIOMIICHUS CPEJIbl), IPU ONMCAHUY PABHIBLHO TPAKTOBATh (PU3MYECKUI CMBICI HCIIOIB3yEMBIX
BEJIMYHMH, 0003HAYCHHUS W €IUHUIIBI (PHU3UUECKUX BEITHYMH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE
JaHHYI0 (HU3MYECKYI0 BEIWYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH TPa(UKU H3YyUEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (HU3MYECKHE SBJICHUS W IPOIECCHI, HCIONB3YysS 3aKOH
COXpaHEHHs SHEPIruH, 3aKOH BCEMHPHOTO TATOTCHUWS, MPUHIMIT CYNEPIIO3UIMUA CHJI, TIPUHIINI
oTHocuTenbHOCTH ["anmies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS HMITYJIbCa, 3aKOHBI OTPaKECHHSI
U TIPEIIOMJICHHSI CBETA, 3aKOHBI COXPAaHEHHS 3apsIOBOTO M MAaCCOBOTO YHMCENl TPHU SIEPHBIX
peakuusax, INpH OJTOM JaBaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3allMCBIBaTh €ro
MaTeMaTHYECKOE BBIpaKCHNUE;

OOBSICHATh (PU3MUECKUE MPOIECChl U CBOMCTBA Tel, B TOM YMCJIE€ M B KOHTEKCTE CUTyalui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH MPUYMHHO--CIICJICTBEHHBIE CBS3H, CTPOHUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3yuYCHHBIX CBOWCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peaTh pacuéTHbIE 3a7auy (OMUPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCIIOJIb3YsI 3aKOHbI
U (GOpPMYIBI, CBs3BIBAIOIIME (U3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3aJauul
3aMMCBIBaTh KPAaTKOE YCJIOBUE, BBISBIATh HEAOCTAIOIIME WM M30BITOUYHBIC JaHHBIE, BHIOUPATH
3aKOHBI W (OPMYJBI, HEOOXOAWMBIC IS pEIICHHUs, IMPOBOAWUTH pAcu€Thl M OICHHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHUsI (PU3NYECKON BETMUNHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIINTh IMPH MOMOIIN (U3NYECKUX METOJIOB,
UCTIONB3Yysl ONMCAaHUE HCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAINONIOKEHHE, OIEHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] WCCIEAOBAHUS, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yJbTaThl HAOIIOJCHUH U OTIBITOB;

NIPOBOJIUTH OMBITHI 110 HAONIONEHUIO (U3NYECKUX SBICHUH WM (U3NYECKUX CBOWCTB Tell
(u3y4yeHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAaHEHMs SHEPIHM, 3aBUCHUMOCThH IepHojJa
KOJICOAHUH TPY>KUHHOTO MasiTHUKA OT MACChI Tpy3a U KECTKOCTH NPYKUHBI U HE3aBHCUMOCTH OT
aMIUTUTYBl MaJIbIX KoJIeOaHuil, MpsIMONIMHEITHOE pacpoCcTpaHEeHUe CBeTa, pa3jiokeHue 6e1oro
CBETa B CIIEKTP, M3YUCHHE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakKeHUs
npeaMera B cobuparoleit JInH3e, HaOi0IeHHE CIUIOIIHBIX U IMHEWYAThIX CIIEKTPOB U3ITYyUYSHUS):
CaMOCTOSITENTFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOopa 000py/IOBaHMS, OTIMCHIBATH XOJI
OTIBITA U €TO0 PE3yIbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOANTH NPH HEOOXOAMMOCTH CEPUIO MPSAMBIX W3MEPEHHH, ONpEACNss CpeaHee 3HAYCHUE
u3MepsaeMoil BenU4rHBl ((POKYCHOE paccTOsIHME cOOMparomieil JMH3bI), 000CHOBBIBATH BHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3NUYECKUX BEITUYMH C MCIIOJIB30BAaHUEM HPSIMBIX
M3MEpeHnH (3aBUCHMOCTH IyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBIKCHHH 0e3 HayabHOM
CKOpOCTH, TepHoa KojaeOaHHi MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJia
OTpaXCHHUSI CBETa OT yIja MaJeHHs M yIJIa MPEJOMIICHHS OT yIja MaJeHHs): IUIaHUPOBAThH



UCCIIEIOBaHUE, CAMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (PMKCHUPOBATh PE3yIbTAThl MOTYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJMYUH B BUE TaOIMIl ¥ rpauKOB, J€IaTh BEIBOJBI I10 pe3yJIbTaTaM
UCCIIEIOBAHMSI;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIMYUH (CPEAHss CKOPOCTb M YCKOpPEHHE
TeJa PU paBHOYCKOPEHHOM JBU)KEHHUH, YCKOPEHUE CBOOOHOTO MaeHUSs, )KECTKOCTD NPYKUHBI,
KO3(QULHUEHT TPEeHUs CKOJIbXKEHMs, MEXaHHWdecKas padoTa M MOIIHOCTb, 4acTOTa M HEPUOJ
KOJIEOAaHU MAaTEMaTHUYECKOTO U MPY>KUHHOTO MasiTHUKOB, ONTHYECKAs! CHJIa COOMPAIOIIEH JTUH3BL,
palMOaKTUBHBIA (POH): IJIAHUPOBATH U3MEPEHHUS, COOUPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITOJIHATh U3MEPEHMSI, CIEAYS MPENTIOKEHHON MHCTPYKLMH, BBIYUCIIATH 3HAYEHUE BEJIMYNUHBI U
AQHAIN3UPOBATH MOJIYUYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHON IOTPELIHOCTU U3MEPEHU;

coOuIro1aTh MpaBuiia TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHBIM 000pYI0BAHUEM;

pa3in4aTth OCHOBHBIC NMPU3HAKU M3YUYCHHBIX (U3UUECKUX MOJICNICH: MaTepualbHas TOYKa,
abCoJIIOTHO TBEPJIOE TEJIO, TOUEUHbII UCTOUHHUK CBETA, JIy4, TOHKAs JIMH3a, UIaHEeTapHasi MOJEIb
aToOMa, HyKJIOHHAsi MOJIEJIb @aTOMHOT'0 S/pa;

XapaKTepu30BaTh NPUHIUIbBI JEHCTBUS M3YUYEHHBIX NMPHUOOPOB U TEXHUYECKHX YCTPOWCTB C
OMOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETP, NATUMKU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHUs, paKeTa, 53XO0JI0T, OYKH, IepucKor, (¢oTroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOII, TO3UMETp, Kamepa BuibcoHa), HCNONb3ys 3HAHHUA O CBOWCTBAaX (PU3MUECKHUX
SBJICHUN U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX IPUOOPOB U TEXHOJOTMUECKUX ITPOLECCOB IPU PEILICHUH YUeOHO--TIPAKTHUECKUX
3a/1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOCHUS U300paKEHUI B IJIOCKOM 3€pKajie U coOuparomien
JIMH3E;

MPUBOJIUTH NMPUMEPHI (HAXOAUTh MHPOPMAIUIO O MPUMEPAX) MPAKTUUECKOTO HCIIOIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON *KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npuOopaMl M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHs 3J0POBbsI U COOJIIOJIEHUS HOPM
HKOJIOTHUYECKOTO TMOBEJEHUS B OKPY>KAIOILEN CPELE;

OCYIIECTBIISATh MOUCK MH(pOpMaLuu GU3NYECKOTO cosiepkanus B IHTepHeTe, caMOCTOSTEIbHO
(bopMyIMpys MOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OINpPENEeNeHUsl JOCTOBEPHOCTH IOJIyUYE€HHON
MH(pOpMallK Ha OCHOBE UMEIOIIMXCS 3HAHUH U JOMOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh NPU BBIMOJIHEHUH YYEeOHBIX 3a/JaHUil HAay4HO--TIOMYJIAPHYIO JIMTEPaTypy
¢u3nyecKkoro cojaep:KaHus, CHpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiIajeTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMAlMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HMH(OpMaruu u3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJepKaHus, MyOJMYHO MPEJICTaBIsITh pPE3yJIbTaThl
IIPOEKTHOM WJIM HCCIIEI0BATENbCKON JEATENBHOCTH, IMPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYECHHBIN MOHATUMHBIN anmapar u3ydyaeMoro pasjena (GU3UKd U CONPOBOXKAATh BHICTYIIEHHE
npe3eHTaluen ¢ yauéToM 0cOOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.



8 KJIACC

Ne i/t

11

1.2

Hroro no pazneny

TEMATHYECKOE INTAHUPOBAHHUE

KoaunuecTBO 4acos

HaumeHoBaHue pa3/iesioB U TeM
NMporpamMmblI

Pa

CtpoeHue U CBOMCTBA BellleCTBA

Tennosbie IIpoUeCCChI

Bcero

3gea 1. TermioBble iBJIeHUA

7

21

28

Koutpoasubie JlaGopaTtopHbie
padoThI padoThI
1 5

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/7f4181ce

bubnuoreka [{OK
https://m.edsoo.ru/7f4181ce

Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

21 DneKTpruYecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubmuoreka [IOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.3 M 6 1 1.5
ATHITHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
24 4
ICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145
I[MPOT'PAMME '



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IlpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexanu4deckue siBJIeHUSA
MexaHHYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
11 10 1
OIHMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40

Pa3zpen 2. Mexanun4deckue K0JIe0aHUA U BOJIHBI

bu6mmoreka [IOK
21 Mexanaeciue koneOanis ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHuueckne BOJIHBL. 3BYK 8 1 3 httos://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pa3zpnen 3. DileKTpOMArHUTHOE 10JI€ U 3JIeKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nen 4. CBeToBbI€ AABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro mo pazaeny 15
Pa3nen 5. KBanToBble siBJIeHH ST
bubmuorexa [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1 1
>3 AACPHEIE peartitn https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bH0-00001a10IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

MynununanbHoe OI0HKETHOE 00111e00pa30oBaTeIbHOE YUPESKICHUE
«KyraHckas ocHoBHast 00111e00pa30BaTelibHAs ITKOIa)

YTBepkJeHa MPUKA30M BPUO TUPEKTOpa
MBOY «Kyranckas OOLL»
ot 30 aBrycra 2024 r. Ne 73/4

Padouas nporpamma y4e0HOIro npeaMera
XNUMUus
1A 8-9 xiaccoB

CocTaBUTEND:
IInxanosa TaresiHa MuxeesHa,
YUYUTENIb XUMUU

1. Kyranka, 2024 r.



INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparernu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIUXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3jesiaM U TEMaM IPOrpaMMbl 110 XMMHUH, ONPEAEIAET KOIUUECTBEHHbIE
Y KQUeCTBEHHbBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO ITOCIIeIOBATEIbHOCTD U3yUeHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTrO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroLMXCs, ONPEIEIsIET BO3SMOKHOCTH MPEAMETA /TSl pealln3aliuu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3ylbraTaM OOy4eHHs XUMHUU Ha
YpOBHE IIeJiel M3y4YeHHUs MpeIMeTa U OCHOBHBIX BUOB Y4eOHO-II03HABATEIbHON AESITENbHOCTU
00yyJaromierocs o OCBOCHUIO0 y4eOHOTO COACpIKaAHUS.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTAaBICHUI O MAaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
NpPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHus T00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3yuenne xumMuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl CaMOPa3BUTHUS U GOPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel U (QYHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMUT €O CHEUM(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUHU
€CTEeCTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOT0 MpeIMeTa, KOTOPbIH SIBIISIETCS EAarorn4ecky aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HAyKH XMMUU Ha ONPEeIEHHOM dTarle €€ pa3BUTHUSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHI XMMUHU, OCHOB HEOPIraHUYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MMOHATUH OPTaHUYECKON XUMUH.

CtpykTypa copepxaHusl MPOrpaMMbl MO XMUMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepxaHUe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPTraHHM30BaHbl MO MPUHIUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GbyHKIUN 0OBSICHEHHSI U POTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3ZMOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYUYEHUS U3yYaeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI 0 XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM M03HaHUs B HayKe. M3yueHne Xumun
MPOUCXOAUT C IPUBJICUCHUEM 3HAHHUM U3 paHee U3yUEeHHBIX YUEOHBIX MpeaMeToB: « OKpyKarouumi
Mup», «bronorus. 5-7 xnacced» n «dusnka. 7 Kiace.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMBl XUMHYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS TIPU N3YYSHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATENIBHBIX YMEHUM W WX TPUMEHEHUH B Y4YeOHO-
MO3HABATEJILHOW U Y4EOHO-UCCIE0BATEILCKON ACATENHPHOCTH, OCBOEHUHU MPaBUII 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOY4YeHUs Ha CHUCTEMATHYECKOE MPUOOIICHHE OO0YyJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJAaM  TO3HAHUS,
(GhOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— ofecrieueHre YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHUS W CAMOTIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE [IJIS1 PA3TMIHBIX BUIOB JICATEIHOCTH;

— ¢gopmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qHCIie yMEHHUH OOBSCHATH U OIICHUBAThH SIBICHUS OKPYKAIOIIETO MUPA, UCIIONIb3Ys 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, MPUMEHATh WX TPH PEHICHUH MPoOJIeM B MOBCETHEBHON
KU3HH U TPYJIOBOH JESATEIHHOCTH;

— (opMupoBaHue y 00yUarOMUXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHHIO
HAa OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kimacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHS B CUCTEME HayK. Tena u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHUH. YucTtele BemectBa 1 cMecH. CriocoObl pa3faenieHus CMECEH.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX DIIEMEHTOB.
[IpocTsie U cllOKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyiia. BaleHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Mmacca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 105151 XUMHYECKOTO 2JIEMEHTa B COSIMHEHUU.

KonuuecTBo BemectBa. Moib. MonspHas Macca. B3auMocBs3b KOJIMYECTBA, MAcChl U YKCIia
CTPYKTYPHBIX €IMHUII BetlecTBa. Pacy€rel mo GpopMyiam XUMHUECKUX COCTMHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coenuHeHUs, pa3IokKeHUs, 3aMEILeHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyl0#, mpaBuwiaMu paboThl B JabopaTtopuu U mpuéMamu
oOpamieHus ¢ j1a0opaTOpHBIM 00OpYy/IOBaHMEM, HM3Y4YEHUE U OIUCaHHE (PU3UYECKUX CBOWUCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHrne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTHpaHue caxapa B CTYIIKE, KMIIEHHE U KOHJEHCAIUs BOJbI) U XMMHYECKHUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOM) SIBJICHUH, HAOII0IeHIE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluii (pa3inokKeHne caxapa, B3auMoJIeHCTBHE
CepHON KHUCIIOTHI ¢ XJOpHAOM Oapus, pasznokeHue ruapokcuaa menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE kKese3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoB pasjieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UILTPOBAaHUE, BbIAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IPOBE/IEHUE OYHMCTKM MOBAPEHHOM coyM, HAOJIOJEHUE M OMHMCAHUE PEe3yJIbTATOB MPOBEACHUS
ONbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MacChl, CO3JaHUE MOJEIEH MOJEKYJ
(1IapocTep>KHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31€eMEHT M IIPOCTOE BELIECTBO.
Haxoxxnenue xucioposa B mpupojie, Gu3nvyeckue U XUMHUYECKHe CBOMCTBA (peakIMi TOPEHus).
Oxkcunpl. Ilpumenenue xkucnopoga. CrocoObl MMOJydeHHs KHCIOpoJa B Jlaboparopuu U
poMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/a.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUYECKHUE peaKkuu. TOMIMBO: Yrojib M MeETaH. 3arps3HEHHe BO31yXa, YCHIICHHE
nmapHUKOBOTO d(pdekTa, pazpyieHrne 030HOBOTO CIIOSI.

Bonopox — anemeHT u mpoctoe BeriecTBo. Haxoxaenne Bogopoaa B npupoie, hpuzndeckue
U XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoyueHust. Kuciors! u comm.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.



®dusnyeckue cBoMcTBa BOABL. Boma kak pactBoputTenb. PactBopbl. HacklmeHHbie u
HEHACBIILICHHBIE PacTBOpPbI. PacTBOpUMOCTH BeElIECTB B BojAe. MaccoBas [0Sl BEILIECTBA B
pacTBope. XUMHUECKHEe CBOMCTBa BOoAbl. OcHOoBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpUpoje. 3arps3HEHUE NPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BO.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroriue (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHnkmatypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM UM HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckue U XUMHYECKUE
cBoiicTBa kucior. Pan akrusnoctu metauioB H. H. bekerosa. [lonyyenue Kucuor.

Comu. Homenknatypa coseil. @uznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckast CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBCHHOE OIpeelICHUEe COJCpKaHUs KUCIOpPOoJa B BO3AYyXE, IMONYUCHHE, COOMpaHHE,
pacrio3HaBaHUE W HM3YyYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJEHCTBUSI BELIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpallleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
o0Opa3llaMid OKCHIOB M ONHUCAaHUE HX CBONCTB, TMOJTy4YeHHUE, COOMpaHUe, paclo3HaBaHUE U
U3yYeHHe CBOWCTB BojaoOpoaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOKHO MCITOJIH30BAaHUE BUIEOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJEIOBAaHUE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), MCCJIEIOBaHUE OOpa3IlOB HEOPTraHWUYECKUX BEIECTB PAa3IMYHBIX KJIACCOB,
HaOIIO/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3ydeHHUe
B3anMoeiicTBus okcuaa Meau (1) ¢ pactBopoM cepHOit KMCIOTHI, KUCIOT ¢ METaJllIaMH, peaknui
HEWUTpaNH3aIuu, MoJyuyeHne HEPAaCTBOPUMBIX OCHOBAHH, BRITECHEHHUE OJTHOTO METalljia IPYTUM
W3 pacTBOpa COJM, PEIIEHUWE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmume Kiaccsl
HEOPTraHUYECKUX COCTUHEHUIN.

Ilepuoauuecknii 3axoH u Ilepuoanueckass cucrema xumMudeckux siementos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKasl CBSA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KJIaCCH(PHUKAIIUN XUMUYECKUX dJIeMeHTOB. [[oHATHE O TpyMIax cXOIHBIX
AIIEMEHTOB (IIEIOYHBIE U MIET0YHO3eMENbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux daemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux siemeHToB J. M. MenneneeBa. Ilepuonst u rpynnbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX
o0onouek aroMoB mepBbIx 20 XxumHueckux osyeMeHTOB Ilepuoanyeckoit cucrems [ U.
MengeneeBa. XapakTepUCTUKAa XMMUYECKOTO 3JIEMEHTA MO €ro MoJioeHuto B Ilepruoanueckoit
cucteme /1. V1. Menpaeneena.



3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINAM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKU U npakTuku. J1. 1. MenaeneeB — y4€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. MoHHas CBs3b.

Crenens okucienusi. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiinu. [Ipoiiecchl OKUCIeHHs
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YCHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETaJUIOB, B3aMMOJICHCTBUE THIPOKCHA
IIMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHUS).

Mescnpeomemmnuie ceazu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIacCe€ OCYIIECTBIISICTCS
Yyepe3 UCIO0JIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHATHH, SBJISTFOITUXCS
CHUCTEMHBIMU I OTAEJbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CHUHTE3, Kiaccu(dUKanus, TMEPUOIUYHOCTh, HAOIIOICEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEPEHHE, MOJICIIb, SIBJICHHE.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
pPaZMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, BEUIECTBO, TeJO, O0BEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHUE BEIUYHHBI, CAMHHUIIBI M3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIle.

buonorus: porocunres, neixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOpPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumMuueckux dyemeHtos . H.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TMEPHUOMOB, KalWs, KAJIBIHUS W UX COEAUHEHWH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B lleprognueckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTH CBOMCTB BEIECTBA OT THIMA KPUCTALTUIECKON PEMIETKN M BUIa XUMUYECKON CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XUuMHYECKUX PEaKIUi MO Pa3IuIHBIM MpHU3HAKaM (TI0 YKUCITy M COCTaBYy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, 110 TEIJIOBOMY 3P HEKTY, 110 U3MEHEHHUIO CTETICHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, IO YyYacTHIO Karajau3aropa). OK30- H
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o
katanuse. [lonsTue o xumuueckoMm paBHOBecHH. DAKTOPBI, BIHSIOMIKE HA CKOPOCTh XUMUYECKOU
pEeaKLMH U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
aHUOHBI. MeXaHM3M JIUCCOLIMAIIMU BEIIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEecca AUCCOLUALUN
KHCIIOT, IIeJI0Yel U cojiel (BO3MOKHO UCIIOJIb30BAHKE BUECO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIONINX TPU3HAKK MPOTEKaHHUS peakluii MOHHOro oOMeHa (0OpazoBaHUE OCalKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUUN (FOpEHHE, peaKluu Pa3IoKEHUs, COCAUHEHUs), paclioO3HaBaHUE
HEOPraHMYECKHUX BEHIECTB C TOMOINBID KAueCTBEHHBIX pEakUWid Ha MOHBI, pEIICHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KHCIOTa, XMMHMUYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUE, (U3NYECKHe M XUMUYecKue cBoicTBa. OKCHABI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(ob1mre Kak MmpeacTaBuTeNsl Kjlacca KUCJIOT U crerupuyeckue). XuMHYEeCKHe peaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0C00a MOTyueHus: CepHON KUCIOTHI. [IpMeHeHre cepHON KUCIIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUI B NpHUpPOAE. XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbl COEIUHEHUSMU CEPbI
(KUCIIOTHBIE AOXKIH, 3arpSI3HEHHE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 MpeA0TBpaIllEHuUSI.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEHM OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B MpuUpoze, (HU3UUECKUue Hu
XUMHYecKHe cBoiicTBa. KpyroBopotT azora B npupoje. AMMHUaK, ero GuU3n4ecKue 1 XMMUYeCKHUe
CBOICTBa, noydeHue u npuMeHeHne. Coau aMMOHHUSI, UX (HU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMmeHenue. KadecTBeHHass peakuus Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIydeHUe,
¢usnueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TWpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnonapb3oBaHWe HHUTPATOB M COJICH aMMOHHS B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIC



JIOKJIA, 3arps3HEHUE BO3/AyXa, MOUYBBI U BOAOEMOB). Docdop, auIoTpomHbIe MOaU(HUKAIUNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YI00pEHUIA.

O6mas xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMU4eckue cBoicTBa. Axcopouns. KpyroBopot yriepoaa B mpupoe.
Oxkcunspl yraepoa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JCWCTBUE HA KUBbIE OPTaHU3MBI,
HOJTy4eHHe U TPUMEHEHHE. DKOJOTHYecKre MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAsS KUCIOTa U e
CONM, WX (PU3MUECKHUE M XUMHUYECKHE CBOMCTBA, MOJMy4YeHHE W IpuMeHeHue. KadecTBeHHas
peakiusi Ha KapOoHaT-HOHBL. Mcnonap3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH
U CEeIIbCKOM XO3SICTBE.

[lepBoHayanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHAX YIIIepoja
(MeTaH, 3TaH, STHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KuciIoTa). [I[pupoaHbie HCTOUHUKI
YTIE€BOIOPOAOB (YIoJib, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX MepepadboTku (OE€H3MH), UX POJIb
B OBITY M IPOMBINUICHHOCTH. [loHsTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX, OelKax,
yIJI€BOAAX — W UX POJM B JKU3HU YeEJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPTraHNYECKUX COCTMHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIY4YCHHE U IPUMEHEHHUE.
Coenunenus kpemMuusi B mpupone. OOmme mpencraBieHus o0 okcunae kpemuus (V) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. Bakueime
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn.

u3ydeHne 00pa3lloB HEOPTaHMYECKMX BEIIECTB, CBOWCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-WOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEPUANIOB), O3HAKOMJIEHHE € OOpas3llaMd XJIOPUIOB (TaJIOr€HUIOB),
O3HAaKOMJICHHE ¢ o0Opa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJh30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriauWBaHMs  caxapa TIOJ  JCUCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYe€HHE XUMHUYECKUX CBOICTB pa30aBlieHHON CepHOU
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peaklMM Ha CyJb(paT-uOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M MX COEINUHEHUN
(BO3MOYHO HCIIOJIb30BaHHE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U GOCcHOPHBIX YIAOOPEHUIH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIIMI Ha MOH aMMOHUS U (hocaT-uoH U U3yUYeHHUE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C Me/IbI0 (BO3MOKHO HCIOJIb30BAHUE
BUICOMATEPHAJIOB), W3YYCHHE MOJENEeH KpPUCTAJUIMYECKHX pEemIETOK anmasa, Trpadura,
¢bysuiepeHa, 03HAKOMJIEHHE € MTPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIIEM U yCTPOHCTBOM ITPOTUBOTa3a, MOIy4YeHue, CoOMpaHue, paclio3HaBaHUE ¥ H3yUeHHE CBOMCTB
VIJIEKUCIOro ra3a, MpOBEJACHHME KaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-UOHBI H
U3y4YeHHE TMPHU3HAKOB MX [MPOTEKaHHs, O3HAKOMJIEHHE C MPOAYKUHEH CHIMKATHOMN
IPOMBIIIJICHHOCTH, pEIIEHIE YKCIIEPUMEHTANIBHBIX 33124 110 TeMe «BakHeime HeMeTaibl 1 uX
COCIIMHEHUSD).

Metayuibl M MX COeIMHEHUS



OO61mas XxapaKTepuCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B Ilepuonnueckoin cucreme xumuueckux snemeHToB . M. MeHneneeBa U CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTALUTMYECKAs pEHIETKa.
ONEKTPOXUMUYECKUNA psAJ HampsokeHuM MertauioB. (Du3nyeckne M XMMHUYECKHE CBOMCTBA
MeTaisioB. O0mue crocoObl MmoyydeHus MeTawioB. [IoHsATHE O KOPPO3UK METAJIJIOB, OCHOBHBIE
CHoCcoOBl 3alMTHl UX OT Koppo3uu. CrjaBbl (CTallb, YyTyH, AIOPATIOMUHUH, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[{erounble MeTaNIBL: NIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 3J1eMeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXJAEHUE B Ipupoje. OPuznueckrue U XUMHYECKUE
CBOIiCcTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCUHEHUMN.

[[{erouHO3eMeNnbHBIE METAIIBI MATHUN U KalbIUi: NoJ0keHue B [lepuonnueckoii cucteme
xuMuuyeckux 3neMeHToB Jl. M. MenaeneeBa, cTpoeHHe MX aTOMOB, HaXOXJCHHE B MHPUPOJE.
Pu3nyecKue U XMMHUYECKHWE CBOMCTBA MAarHusl U KajablHs. BakHeHIIME COCAUHEHUS KaJlblIUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepuonnueckoid cucreme xumuueckux snemeHTto J[. WM.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe XUMHUYECKHX 3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeuawl, Tuapokeunsl u conu skenesa (II) m xenmesa (lll), ux cocras, cBoiicTBa u
MOJTy4EHHeE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJIJIOB U CIUIABOB, X (DU3MUYECKUMH CBOWCTBAMU, U3YUCHUE
pe3yNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIOB), 0COOEHHOCTEN
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi M HATPUsi C BOJOH (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEpHUAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOM BOJBI, MpOIlEcCa TOPEHUs >Kele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, *kene3a (l1) u sxenesa
(1), meau (1), HaOrOIEHUE W ONMCAHKUE MPOIIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIisg ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BaxkHel1ne MeTauibl U UX COSAUHEHUS.

XuMHus M OKpYKaLias cpeaa

BemectBa 1 Marepuansl B TOBCEIHEBHOM KM3HU YellOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
BenlecTs, ganee — [1/IK). Ponp xumuu B penieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHne 00pa3IoB MaTepHAIIOB (CTEKIIO, CIUIaBhl METAILJIOB, MTOJIMMEPHBIC MAaTEPUAITBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H NPHU M3yYEHHH XMMHH B 9 Kilacce OCYyIIECTBIIAETCS
Yyepes3 UCTIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIIXCS
CHUCTEMHBIMU Il OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO0I111e eCTeCTBCHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAITU3,
CHHTC3, KJIaCCI/I(bI/IKaL[I/ISI, NEpUOANYIHOCTD, Ha6HIOIICHI/Ie, SKCIICPUMCHT, MOACIIMPOBAHUC,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MAaTePHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTUIECKAs PEIIETKA, CIUTaBhl, (PU3NYECKHUE BEIUYNHBI, CTUHUITBI
U3MEPCHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHhI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTHBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0pa3oBaHUS
JOCTUT'AaKOTCA B XO04€ O6y‘~ICHI/I$I XUMHUHU B CAUHCTBC y‘IC6HOI7I nu BOCHHTaTeHLHOﬁ OCATCIIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMHU  COLMOKYJIbTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBHJIAaMU M HOpPMaMHU TOBEJIEHUS U
CIIOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATN3AINN 00yJatOIIuXCsl.

HI/I‘IHOCTHI)IG peSy.]'H:TaTI:I OTpa)KaIOT TOTOBHOCTH 06y11a1011mxc5[ pYKOBO)ICTBOBaTI)CSI
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAllMH M pacIIMpEHHUE OMbITa ACSITENbHOCTU Ha e
OCHOBE, B TOM YHCJIEC B YaCTH:

1) maTpuoOTHYECKOr0 BOCIUTAHUSA:

LIECHHOCTHOTO OTHOLLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, TIOHMMAHUS 3HAUeHUs XHUMHYECKOW HayKH B JKH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIIAJIETh OCTOBEPHON MHGpOpMAIueil 0 MepeoBhIX TOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHMUSIX 00 YCTpOMHCTBE
MHpa U O0IIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUS] O COIMMAIBHBIX HOpMax M TPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUN B
KOJIJICKTHUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6HICCTBGHHO HOHe3HOﬁ,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOM W JPYTHMX BHJAX JIEATCIHHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JEATENHOCTH MPH BHITIOJHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B r[pouecce 3TOI>'I y’—Ie6HOI\/'I JACATCIIbHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBECACHUEC 1N HOCTYHKI/I CBOUX TOBapI/IIIIeﬁ C Mo3uIinu HpaBCTBeHHBIX " HpaBOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYCCKUE  TPEJCTABICHUS O  BEHMIECTBE M  XHMHYECKOH  PEaKIIHH,
COOTBETCTBYIOIIIMEC COBPEMCHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABJIAIOIIAE OCHOBY JUIS
MOHUMAaHHMS CYITHOCTH HAYYHOM KapTUHBI MUPA, IPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BI/ITI/I$I HpHpOIII:I, B3aMOCBA34X YCIIOBCKA C HpI’IpO,Z[HOﬁ Cpe,[[OI\/'I, [0) pOJII/I XUMHUHU B ITO3HAHUHU
3THUX 3aKOHOMEPHOCTE;



MTO3HABATEJIbHBIE MOTHUBBI, HANpPABJICHHBIC HA IIOJYYEHHWE HOBBIX 3HAHUW 10 XUMUMH,
HEOOXOUMBIC JIJIsi OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, IO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KyJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHON JUTEPATypOM, NOCTYMHBIMH TEXHUYECKUMH CpPEIICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYeHHI0 W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BEIOODY
HAIPAaBJIEHHOCTU U YPOBHs 00yUYeHHS B JajbHEHIIEM;

4) popMHUpOBaHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pPOBBIA 00pa3 >KU3HU, OCO3HAHUE TMIOCICACTBUN W HENPHUITHE BPEIHBIX MPHUBBIYCK
(ymotrpebneHusi ajkorojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COONIOACHUS IPaBUII
0€30MacHOCTH NP O0PAIEHUN C XUMUYECKHUMH BEIIECTBAMU B OBITY U peaibHON KU3HU;

5) TPy 10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO Tpodeccuil U Tpyaa pa3IudHOro poja, YBaXKCHHE K
TPYZy U pe3yJibTaTaM TPYAOBOMU AESITEIbHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJIOIIKEHUS
00pa3zoBaHusi ¢ y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHATBHONW MAEATEeNbHOCTH W Pa3BHTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOPECCHOHATBHON CpPe/IE;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS S

AKOJIOTHYECKU 1IETIECO00pa3HOe OTHOIICHUE K MPUPOIC KaK MCTOYHHUKY >KU3HU Ha 3eMIle,
OCHOBE €€ CyIIEeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOTO M 0e30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTH COOIOACHUS MPaBUl O€30MacCHOTO MOBEACHHSI IPU paboTe ¢ BEIIeCTBAMH,
a TaK)Ke B CUTYyAIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOJCH;

CIOCOOHOCTH MPUMEHSITH 3HAHUS, MOJTydyaeMble MPU U3YUSCHUU XUMUH, I PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKpY’Karolleld NPUPOJHON CpEeNoW, JUIsi MOBBIIMICHUS YPOBHSI SKOJOTUYECKOU
KyJbTYPBl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKHUX MPOOJIeM U MyTel MX pemieHus
MOCPEJICTBOM METOJIOB XMMUH, IKOJOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B
MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLMAIIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPE3yJIbTAaTOB BBLICISIOT 3HAYMMbIE s (HOPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUTOTE3a, (aKT, CUCTEMa,
MPOIIECC, SKCIEPUMEHT U JPYToe€.), KOTOPhIE MUCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAYyYHOW KapTHMHE MHpa, U YHHBEpPCAIbHbIE Y4eOHbIE NEHCTBUS (IIO3HABaTEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphIE 00ecreunBarOT (POpMUpPOBAHUE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO YICOHON JAEATETHHOCTH.

Ilo3naBaTe/ibHBbIE YHMBePCAJIbHbIE YueOHbIe 1eHCTBUS

ba3soBble Jlornyeckue 1ecTBUA:

YMEHHUS HCIHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
pPacKpbIBaTh CMBICII XUMUYECKUX MOHITHH (BBIACIATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIINBATh
B3aMIMOCBSI3b C APYTUMHU TOHSTHUSMH), HCIIOJIB30BATh TMOHSATUS Ui OOBSICHEHUS OTACIbHBIX
(GaKTOB U SBJICHUIA, BRIOMPATh OCHOBAHUS U KPUTEPHH JJIs KTacCU(DUKAIINA XUMUYECKUX BEIICCTB
U XMMHUYECKUX DPEaKIMi, ycTaHABIMBaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIy OOBEKTaMu



U3y4YEHUs], CTPOUTH JIOTMYECKHE PACCYXkAEHUS (MHAYKTUBHBIC, NEAyKTHUBHbIE, IO AHAJIOTUH),
JIeJ1aTh BbIBOJIbI U 3aKJIFOUEHUS;

YMEHHME MPUMEHATH B MPOLIECCE NO3HAHUS MOHATUS (IPEAMETHBIE U METalPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3yeMble B XHMMHHU, NPEOOpPa30OBBIBATH IIHPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMysia M YpaBHEHHE XHMHUYECKOH pEakUuu — NpU pElIeHHH Yy4eOHO-
[IO3HABATEJIbHBIX  3a/a4, C Y4YETOM OTHUX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XMUMHUYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYHUHHO-CIIECACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHHE HCIOJb30BaTh MOCTABJIEHHbIE BOIPOCHl B KayeCTBE MHCTPYMEHTa MO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMIA;

IpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHMU3AlMM M MPOBEACHUIO YUYECHHUYECKHX
9KCHEPUMEHTOB, YMEHHE HA0II01aTh 3a X0/10M IPOLIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (opMyIMpOBaTh OOOOLIEHHS W BBIBOJBI IO pe3ysibTaTaM IPOBEAEHHOIO OIbITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOAETAHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMALIMIO PA3IMUHBIX BUI0B
U GOpM MPEACTaBICHUS, TOTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIpHAs IUTepaTypa
XUMHYECKOI'0 COJIEpKaHus, ClIpaBOYHbIe TOocoOus, pecypchl IHTepHeTa), KpUTHUECKH OLIEHUBATh
IIPOTUBOPEUYNBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHATh Pa3IMuHble METObl U 3alPOCH] MIPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIITOJHEHHS yUE€OHBIX U MO3HABATEIbHBIX 33a4
ONpeAeNéHHOr0 THIMA, MPUOOPETeHHE OMbITa B 00JIACTHM HUCIOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIeHUE KYJbTYpO aKTUBHOI'O MCIIOJIb30BaHMS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpMy mpeacTaBIeHUS
UHPOPMALMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpa@uKu 1 UX KOMOUHALUSAMU;

yMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HuccieoBaTelbCKON
NeSITeIbHOCTH HH(POPMAIIHMIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKAIOUIEH PUPOIHON CPEBI.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

YMEHHsSI 3aJlaBaTh BOIPOCH (B XoJe Auanora u (Wiu) JUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYITUPOBaTh CBOM MPEJIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHUSI PECTABIIATD MOJyUYE€HHBIE PE3YJIbTAaThl I03HABATEILHON JESATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOT O MMPOEKTA);

YMEHHUsl y4eOHOrO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABAaTEIbHON U
UCCIICI0BATEIbCKON JIEATENIBHOCTU NPH PEIICHUHM BO3HMKAIOIUX IPOOJeM Ha OCHOBE ydéTa
0o0IIMX MHTEPECOB W COTJIAaCOBaHMS MO3UIUN (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIUS COBMECTHBIX AEUCTBUM, ONPENEICHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJITHEHHOW pabOThI U IpyTHe).



PeryasiTuBHble yHHBepcaJibHble YUeOHbIE 1eCTBHS:

YMEHHE CAMOCTOATEIBHO ONPEIEISATh LEIU AESITEIbHOCTH, IJIAHUPOBATh, OCYLIECTBIISITD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BBIOMPATH
HaunOoJsee 3P PeKTUBHBIE CIIOCOOBI pellIeHHs] yUYEOHBIX U [T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTaBJIATh UM KOPPEKTUPOBATH MPEUI0KEHHBIN aITOPUTM JEHCTBUI IIPY BBIITOJIHEHNN 3a1aHAN
C y4€TOM NOJy4YeHHS HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKILHUsX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOI'O PE3yJIbTaTa 3asBJICHHOMN LI€JIH, YMEHHE UCIOJIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCJIOBHH 3alaHU.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeid TpOrpaMMoi, BBIICISIOT: OCBOSHHBIC
o0yyarolMMUCsT HayyHble 3HAaHUS, YMEHUS M CIOCOObl JeHcTBUMH, cnenuduyeckue s
OpeaMETHOW 00sacTh «XUMUs», BUIBI JEATENBHOCTH IO TOJXYYEHHUIO HOBOI'O 3HAHHUSA, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalHsIX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTD y OOYYAOLINXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHITHM: aTOM, MOJIEKYJIa, XUMUYECKHUM
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAsA U
HEOJHOPO/HAs), BaJEHTHOCTh, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI MAacca, MaccoBas J0JIsl XUMUYECKOT0 3JIEMEHTa
B COGAUHEHHMH, MOJSIPHBII 00BEM, OKCUA, KHUCJIOTa, OCHOBaHUE, COJb,
3IIEKTPOOTPHULIATENILHOCTD, CTENICHb OKUCIICHUS, XUMHUYeCKasl peakiysl, Kiaccuukanus
peaKuuii: peakluu COCIMHEHUS, PEAKIIUU Pa3JI0KEHNS], PEaKIIMM 3aMEIICHUs], peaKklun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBA3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLIEHTHAsI KOHIIEHTPAallusi) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHITHUH W TIPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUU BEILECTB U UX MPEBPAIIECHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJIeHUSI (OPMYJ BEILIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUI;

® OmpeneNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIUWHEHUSX, MPHUHAJJIKHOCTh BEHIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaMm, BHJ XMMHYECKOH CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSAX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MaccChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOTaJipo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOaMuHyto ¢opmy Ilepuonnyeckoil cucreMsl
XMMHMYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mobounass monrpymmna (b-rpynma)», manble U OoNbIINE TEPUOIBI, COOTHOCHUTH
00o03HaueHHsI, KOTOpele UMetoTcst B Tabiuue «Ilepuonnyeckas cucremMa XMMHYECKHX
sneMeHToB J[. 1. MeHaeneeBa» ¢ YKMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XMMHYECKMX 3JEMEHTOB (cOoCTaB M 3apsia  sapa, oOIlee YUCIO IEKTPOHOB U
pacrpeneseHue UX 10 3IEKTPOHHBIM CII0SIM);



KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIHMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB PA3THUUYHBIX
KJIACCOB,  TIOJATBEPXKJasi  ONWCAaHWUE MPUMEPAMH  MOJICKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHHSI XUMUYECKUX MIPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN peaKklnu;

MPUMCHSTh OCHOBHBIC OIEPAIlUU MBICIUTEIBLHOW NEATSIPHOCTH — aHAU3 M CHUHTE3,
cpaBHEeHHE, 0000IIEeHNE, CUCTEMATH3alUI0, KIACCH(UKAIUIO, BBISIBICHUE MPHUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JUISI M3YYCHHS CBOWCTB BEIICCTB M XUMHYCCKHX PEAKIIUU,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0JICHUE, U3MEPEHUE, MOJICITUPOBAHHKE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCyI0i © JabopaTopHBIM
o0opysoBaHHEM, a TaKXke IMpaBWIaM OOpallleHUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BHIIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJYYEHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JT0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U TIPOBOAMTH XUMHUYECKHE DKCIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IeToueit u
KHUCTIOT C TIOMOIIBbIO MHIUKATOPOB (JTakMyC, peHon(TalenH, METUIIOPaHX U APyTHE).

K koHiy oOydeHus B 9 kjacce IpeaMETHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIINXCSI YMEHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHUN: XUMUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAICHTHOCTD,
JJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCIEHUS, XUMUYECKas peakLMs, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakinu, MOJIb, MOJISIPHBIM 00BEM, PAcTBOP, ANIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME€ M BOCCTaHOBJECHHE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas pemeéTka, KOppOo3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM pEeakluH, MPEeAebHO JIOIyCTUMAas
xoHueHTpauus [T/IK BemecTsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATHUM MU IMPUMEHATH JTU
MIOHATUS IIPU ONMCAHUM BEILECTB U UX IIPEBPALLCHU;

HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJi€HHUS (OpMyd BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

ONpEACIATh BaJCHTHOCTh M CTENECHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy COEIMHEHMH Mo (opMyiiam, BHJ XMMHUYECKOH CBSI3U (KOBaJE€HTHas, MOHHa,
METaJUINYecKas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsA] HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILIECTBA;



packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OMUCHIBATH U XapaKTepu3oBaTh TabnuuHyio dopmy Ilepuoanueckoit
CHUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jiuyarh MOHATUS «rJlaBHas noarpynna (A-
rpymmna)y u «mnobouyHas mnoxarpymnma (b-rpynma)», Manble W OONbIINE TEPHOMBI,
COOTHOCUTbH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IEPUOINYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsll sAapa,
o0Iiee YuCio AJIEKTPOHOB U PACIpeeNieHUe MX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSITh
o01I1e 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB SJEMEHTOB M HUX COCJAMHEHU B
npejienax MajlbIX NEPUOO0B U TNIABHBIX MOJATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3¢ dexTy, 10 U3BMEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(UYecKne XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPXK/Aas OMKUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKIU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMALMU KUCIIOT, IIEJI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS pPEeaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKlUid,
MOJATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAY BelleCTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca ATUX PeaKIluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 1o (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON peaKity;

coOnrofarh MpaBuia [OJb30BAHUS XHMUYECKOM TMOCYyIoM M J1abopaTopHBIM
o0opys0OBaHHEM, a TaKKe MpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUHUSMU TIO BHITMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOYYEHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (AaMMHUaKa U YTJIEKHCIIOTO Tra3a);

MIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacmo3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHar-, (ocdart-,
CUJIMKAT-, Cynb(dar-, THAPOKCU-UOHBI, KATHOHHl AMMOHHS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUYMHHO-CIIEACTBEHHBIX
CBSI3€M — JUIsl M3YYEHHUs] CBOMCTB BEIIECTB UM XUMHUYECKUX pPEaKLUid, €CTeCTBEHHO-
HAyYHBIE METObI IO3HAHUS — HAOJIOICHHE, H3MEPEHNE, MOIETUPOBAHUE, YKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO yacoB DJIEeKTPO e OBbIE
Ne HaumeHoBaHue pa3jiesioB u ACKTPOHHbIE (1 PPOBLIE)
KonTposbHbie IIpakTuyeckue o0Opa3oBaTe/IbHbIE PeCypPChI
n/n TeM MPOrpaMMbl Bcero
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUHMHYECKHE MOHATHS
Xumust — BakHas o0J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnunorexa LIOK
' MPAKTUYECKOU NEeSATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peaKIuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Paznen 2. BaxHeiiline npeacTaBUTeId HEOPraHUYEeCKUX BelleCTB
21 Bosnyx. Kucnopoa. [lonsatue 5 bubnuoreka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nunorexa LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmmnoreka HOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
' HEOPraHMYECKUX COEAUHEHHIM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckas cucrema xumuueckux djemMeHToB /I. M. MenneneeBa. CTpoeHne aToMOB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

3.1

[Iepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema

7

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c
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XHMHYECKHX dj1emMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma

Xumudeckas CBI3b.

32 | Owsommenseo- ? pimetontEATe
BOCCTAHOBHTEJIBHBIC PEAKIINU
Horo no paseny 15 pimetonTtsaTe
PezepBHOE Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pasnea 1. BemecTBo M XuMH4yeckme peakuun
11 [ToBTOpEHME M yIITyOJICHHE 3HAHUIT 5 1 bubnmnoreka HOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznea 2. HemeTasibl M X coeIMHEHHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpymmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 BHCHI\ieHTO]? V|A?F ninbl. Cepa u eé 6 brbmmorexa [TOK
' PYTHERL Lep https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 brbmmorexa LTOK
' PymHaL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO01mast XxapaKTepPUCTHKA XUMHYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . TPYHIIEL- poA https://m.eds00.ru/7f41a636
KPEMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25

Pazgea 3.

MeTaibl U HX CoeAMHCHUA
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bubnunorexa LIOK

3.1 Obmme cBoHCTBa METAIIOR 4 https://m.eds00.ru/7f41a636
. bub6numoreka [IOK
3.2 B 16
AKHEHIIE METAIIBL U UX COEUHEHNS https://m.edsoo.ru/7f412636
Hroro no pazaeny 20
Pasnen 4. Xumus n okpy:kawmas cpeia
4.1 BerecTBa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 bubnnorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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MynununanbHoe OI0HKETHOE 00111e00pa30oBaTeIbHOE YUPESKICHUE
«KyraHckas ocHoBHast 00111e00pa30BaTelibHAs ITKOIa)

YTBepkJeHa MPUKA30M BPUO TUPEKTOpa
MBOY «Kyranckas OO
ot 30 aBrycra 2024 r. Ne73/4

Pa6ouasi nporpamMma y4eOHOIo mpeaMera
BUOJIOT'Us
uts 8-9 kiaccos

CocTaBUTEND:
IIuxanosa TaresiHa MuxeesHa,
y4UTeIh OUOJIOTHH

1. Kyranka, 2024 t.



HHOACHUTEJBbHAA 3AIIUCKA

[TporpamMa 1o OMOJIOTMM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS COCTaBJIEHA Ha
OCHOBEe TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON IMPOrpaMMBbl
OCHOBHOro o0miero ob6paszoBanus, npeactaBieHHbIx B ®I'OC OO0, a Ttaxxke deaepaaibHON
paboueit mporpaMmbl BOCIIUTAHMUSL.

[Iporpamma 1o OuosorMM HampabjieHa Ha (HOPMUPOBAHHE €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH OOYYaOLINXCS U OPTaHU3AIMIO U3Y4YeHUsI OMOJIOTHH Ha JeITeIbHOCTHON OCHOBE. B
nporpaMMe MO OWOJIOTMHM YYUTBIBAIOTCS BO3MOYKHOCTH Y4E€OHOIrO IpeaMeTa B pealn3aluu
tpeboBanuii ®I'OC OOO k nuaHUpyeMbIM JUYHOCTHBIM U METAIIPEIMETHBIM pe3ysbTaTaM
o0yueHMsI, a TaKXKe peaau3alus MEXIPEJIMETHBIX CBA3€H €CTECTBEHHO-HAay4YHBIX Y4EOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMUS.

B nporpamme 1o 610s10ruu onpeAesstoTCsl OCHOBHbIE eI U3y4YeHUsl OMOJI0rMH Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHMs, IUIAHUPYEMbIE pPE3YyJIbTaThl OCBOCHHS IPOTPAaMMBI TI0
Ouosoruu: JIMYHOCTHBIE, MeTalpeIMeTHble, MpeaMeTHble. [IpenMeTHble MIaHUpyeMble
pe3yIbTAaThI JaHBI ISl K&KAOTO ro/la H3yYeHHs OMOJIOTHH.

Buonorus pa3zBuBaeT NnpeacTaBiCHHsI O MO3HABAEMOCTU JKMBOM NPHUPOJBI U MeTojxax eé
MO3HAHUS, TIO3BOJIIET COPMHUPOBATH CHCTEMY HAayYHBIX 3HAHUN O KUBBIX CHCTEMAX, YMEHHS UX
HOJIy4aTh, IPUCBAUBATh U IPUMEHATH B )KU3HEHHBIX CUTYyallUsX.

buonoruueckas mOAroTOBKa 00ECIEUMBACT MOHMMAHHME OOYYAIOLUIMMUCS HAy4YHBIX
IOPUHIUIIOB YeJIOBEYECKON JEsITEeIbHOCTH B MPUPOJE, 3aKJIa/JbIBAET OCHOBBI 3KOJIOTMYECKOMH
KYJIBTYPBI, 3I0pOBOTO 00pa3a *KHU3HH.

LlenssMu u3yyeHus OMOJIOTUU HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHuUs SBISIFOTCA:

dopMHpoBaHHE CHCTEMBl 3HAaHMKA O WpPHU3HAKAX W TIpoIeccax IKHU3HEACATCITHLHOCTH
OMOJIOTMYECKUX CUCTEM Pa3HOIO YPOBHS OpraHU3aInM;

dbopMHpoBaHHE CHCTEMBI 3HAaHUH 00 OCOOEHHOCTSX CTPOCHHS, KH3HEIEATSIHHOCTH
OpraHu3Ma YeJIoBeKa, YCIOBHUIX COXPAaHEHHUS €ro 3710POBbS;

dbopMHEpoBaHHE YMEHHH TNPUMEHAThH METOAbl OHOJOTHYECKOW HAYKH JUIS HW3YyYeHUS
OMOJIOTMYECKUX CUCTEM, B TOM YHCIIE OPraHU3Ma YellOBeKa,

dbopMHpoBaHHE YMEHHH HCIIOIB30BaTh MHPOPMALHUIO O COBPEMEHHBIX JIOCTIIKEHHSX B
obOmactu Ouonmoruu [yl OOBSICHEHUS TIPOLIECCOB U  SBJICHUH JKUBOM MPHUPOIBI U
YKU3HEJESATEIIbBHOCTH COOCTBEHHOTO OPTaHN3Ma,

(dopmMHpoBaHUEe YMEHUN 0OBACHATH POJIb OMOJIOTHH B MPAKTUUECKON 1€ TEIbHOCTH JIIO/IEH,
3HayeHHe OWOJIOTMYECKOTO pa3HooOpaszusi [UIsl cOoXpaHeHuss Ouocdepsl, MOCIEACTBUSL
NeSITeIbHOCTH YeJIOBEeKa B IPUPOJIE;

(dbopMEpOBaHUE IKOJOTHYECKON KYJIBTYPHI B IIEIISIX COXPaHEHHsI COOCTBEHHOTO 370POBbS U
OXpPaHbl OKPY>KaIOIIEeH Cpebl.

JlocTuxeHnue 1eiael nmporpaMMbl MO OMOJIOTHH OOECTIEYUBAETCS PEHICHUEM CJeIyIOIINX
3a1au:

nproOpeTeHne 00yJaroNMMICS 3HAHUH O KUBOW MPUPOJIE, 3aKOHOMEPHOCTSIX CTPOCHUS,
KHU3HEIEATEIIbHOCTH U CPeoo0pa3yronieil pojii OpraHu3MOB, YeJIOBEKe Kak OHOCOLMAIbHOM
CYILIECTBE, O POJIM OMOJIOTUYECKON HAYKU B MPAKTUYECKOM JIEATEIbHOCTH JIFOJIEH;

OBJIQICHUE YMEHUSIMH MPOBOJUTH MCCIIEJOBAHUS C HCIOJIB30BAHHEM OMOJIOTHYECKOTO
000py10BaHUs ¥ HAOJIIOJIEHHUS 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma;

OCBOCHHE MPUEMOB pabOTHI C OMOJIOTNYECKO HH(OPMAIIHEH, B TOM YUCIIE O COBPEMEHHBIX
JOCTH)KEHUSIX B 00J1aCTH OMOJIOrUH, €€ aHAIN3 U KpUTHYECKOE OLIEHUBAHUE;

BOCIIUTaHHE OMOJIOTHUECKH U SKOJIOTUYECKU IPaMOTHOM JINYHOCTH, TOTOBOM K COXPaHEHUIO
COOCTBEHHOTO 3/10POBbsI U OXPaHbl OKPY’KaIOLIEH Cpebl.



OO0riee 4KCIIOo YacoB, OTBEACHHBIX ISl M3y4YeHHUs OMOJIOTHH, cocTaBiseT 238 yacoB: B 5
kiacce — 34 vaca (1 gac B Hezeno), B 6 kiacce — 34 vaca (1 gac B Heneno), B 7 kiacce — 34 yaca
(1 gac B Henmemio), B 8 Kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 vacos (2 yaca B
HEJIETIIO).

[Ipennaraemsplii B mporpaMMe 1Mo OWOJIOTUU TEpEeYeHb JTaOOPATOPHBIX U MPAKTHUYECKHX
paboT SABISETCS PEKOMEHIATEIIBHBIM, YUYUTEIb JIeaeT BBIOOP MPOBEICHUS J1a00paTOPHBIX padboT
U ONBITOB C Yy4€TOM UHAMBUAYAIbHBIX  OCOOCHHOCTEH  OOydaroluxcs,  CIHCKa
IKCIIEPUMEHTAIBHBIX 3aJJaHUH, TIPeIaraéMbIX B paMKaX OCHOBHOT'O TOCYIapPCTBEHHOT'O K3aMeHa
110 OMOJIOTHH.

COILEPKAHUE OBYYEHUSA
8 KUIACC
7KuBOTHBIN OpraHu3m

300J10THs — HayKa O KUBOTHBIX. Pa3zensl 300m0ruu. CBsA3b 300JI0TMU € IPYTUMH HaAyKaMu
Y TEXHUKOM.

OO0mue mnpu3HaKW >KUBOTHBIX. OTiMUYMS JKUBOTHBIX OT pacTreHud. MHoroo0Opasue
JKUBOTHOTO MUpa. OJHOKJIETOYHbIE U MHOTOKJIETOYHbIE XKMBOTHbIE. DopMma Tena >KMBOTHOTO,
CUMMETpHUS, pa3MephI Teja U JPyroe.

KupotHas knetka. OTKpbiTHE XUBOTHON KieTku (A. JleBenryk). CtpoeHHe >KUBOTHOU
KJIETKU: KJIETOYHasi MeMOpaHa, OpraHOM]bl NEPEIBUKEHUS, AP0 C SAPBIIIKOM, IUTOIUIa3Ma
(MUTOXOHAPUH, MUILIEBAPUTENbHbBIC U COKPATUTEIbHBIE BAKYOIIH, JIN30COMBI, KJICTOYHBINA LEHTP).
[Iponeccel, mpoucxozasmue B kierke. Jlenenne xinerku. TKaHW JKMBOTHBIX, UX pa3sHOOOpasHe.
OpraHsel 1 CUCTEMBI OPTaHOB KUBOTHBIX. OpraHu3M — €JMHOE LEJIOE.

Jlabopamopnvie u npakmuueckue padomul.

HccnenoBanne mnoJX MHMKPOCKOIIOM TOTOBBIX MHUKPOIPENApaToB KIETOK M TKAaHEH
JKUBOTHBIX.

CrpoeHue u KU3HeAesiTeTbHOCTh OPraHM3MAa sKMBOTHOIO

Onopa u JBUXKEHHE KHUBOTHBIX. (OCOOEHHOCTHM THUIPOCTATHUYECKOTO, HAPYKHOTO U
BHYTPEHHEr0 CKeJeTa Yy JKUBOTHBIX. IlepeaBirkeHHe Yy OJHOKIETOYHBIX (aMEOOBHIIHOE,
KT'YTUKOBO€). MblllIeuHbIe IBUKEHUSI Y MHOTOKJIETOYHBIX: MOJIET HACEKOMBIX, MTHULI, IJIaBaHUE
pBIO, IBUKEHHE IO CyIIe TO3BOHOYHBIX KHUBOTHBIX (IT0J13aHUE, Oer, X0/1b0a 1 ipyroe). PbruaxHble
KOHEYHOCTH.

[luranue u nuieBapeHUE y KUBOTHBIX. 3HaUeHHE NUTaHus. [luTaHue W nuieBapeHue y
npocTeimux. BHYTpHUIONIOCTHOE M BHYTPHUKJIETOYHOE MHILEBAPEHHE, 3aMKHYTash M CKBO3Has
MUIIEBApUTENbHAS CUCTEMa y Oecro3BOHOYHBIX. [lWIeBapuUTENbHBIA TPAKT y MO3BOHOYHBIX,
nuIieBapuTeNbHble  jkene3bl. PepMeHThl. (OCOOEHHOCTH NUIIEBAPUTENBHON CHCTEMBI Y
[IPEJICTaBUTENIEN OTPAOB MIEKOIMUTAIOIIHX.

Jpixanue KUBOTHBIX. 3HaUEHUE AbIXaHUA. ['a3000MeH Yepe3 BCIO MOBEPXHOCTH KIIETKH.
JXKabepnoe npixanue. HapyxHble u BHyTpeHHHE ka0pbl. KoxkHoe, TpaxeiiHoe, 1EroyHoe AbIXaHue
y oburareneil cymu. Oco0eHHOCTH KOXKHOTO JbIxaHusl. Poib BO3IyIIHBIX MEIIKOB Y MTHII.

TpaHcnopT BelecTB y >KMBOTHBIX. POJb TpaHCIOpTa BEIIECTB B OPraHU3ME KUBOTHBIX.
3aMKHYyTasg U HE3aMKHYTasi KPOBEHOCHbIE CUCTEMBbI Y Oecro3BOHOUHBIX. Cep/lle, KpOBEHOCHbIE
cocynpl. COMHHOM M OPIOLIHON COCYBI, KalMJUISAPBI, «JIOKHBIE Cep/Ia» y T0XKAEBOTO YepBs.
Oco0OeHHOCTH CTPOEHHUS HE3aMKHYTOM KPOBEHOCHOW CHCTEMBI y MOJUIIOCKOB M HACEKOMBIX.
Kpyru kpoBooOpaiieHHss U OCOOEHHOCTH CTPOEHHs Cepliel] Y IO3BOHOYHBIX, YCIOXXHEHHE
CHUCTEMBI KPOBOOOPAIIICHHUS.

Briienenue y )KMBOTHBIX. 3HaU€HHUE BBIICICHUSI KOHEYHBIX MPOAYKTOB OOMEHA BEIIECTB.
CokpaTuTeNIbHBIE BAKYOJIM Y NPOCTEUIINX. 3BE3AUATHIC KJIETKH U KaHAJIBIIBI Y TIOCKUX YEPBEH,
BBIICTTUTENIbHBIE TPYOOYKM U BOPOHKH Yy KOJIbYATBHIX dYepBed. ManbIUTUeBBl COCYABl Y
HaceKOMbIX. [10YKH (TyJIOBHUILHbIE U Ta30BbIE), MOYETOYHUKHU, MOUYEBOM My3bIph Y MO3BOHOYHBIX
KHUBOTHBIX. OCOOCHHOCTH BBIJCIICHUS Y NMITUL, CBA3aHHBIE C TOJIETOM.



[ToxpoBbI Tena y KkUBOTHBIX. II0OKpOBBI y O€CIIO3BOHOYHBIX. Y CIIOKHEHUE CTPOCHUS KOXKHU
y 03BOHOYHBIX. Koka kak opras BwieneHus. Ponp koxu B temnooraaye. [Ipou3BogHbIE KOXKH.
CpencTBa MacCUBHOW U aKTUBHOM 3alUTHI Y )KUBOTHBIX.

Koopaunauyst u peryisinus SKU3HEIEATENbHOCTH Y JKMBOTHBIX. Pasznpaxumocts y
OJIHOKJICTOYHBIX JKUBOTHBIX. Takcucel ((poToTakcuc, TpopoTaKCHC, XEMOTAKCUC U JApYyTue
takcuchl). HepBnast perymsanus. HepBhas cucrema, e€ 3HaueHue. HepBHas cucrema y
Oecno3BOHOYHBIX: ceryatas (muddys3Has), crTBoiOBas, y3joBas. HepBHas cucrema vy
MO3BOHOYHBIX (TpyOuaras): TOJOBHOW M CHIMHHON MO3T, HEPBBL. Y CJIOKHEHUE TOJIOBHOTO MO3Ta
oT pbl0 1m0 Mmutekonutarommx. llosBrenne OONBIIMX MOMYyIIAPUA, KOpPHI, OOPO3A U HU3BHIIMH.
I'ymopanibHas perymnsauusa. Poiib TOpPMOHOB B JKM3HU KMBOTHBIX. IlonoBsle ropmonsl. [lonoBoi
mumop¢us3M. Opransl 4yBCTB, uX 3HaueHue. Perentopsl. [Ipocteie u ciioxHbie ((haceTouHbie)
rJ1a3a y HaceKoMbIX. OpraH 3peHHs U ClTyXa y O3BOHOYHBIX, X yClIoKHEHHE. OpraHbl 000HIHUS,
BKYCa M OCsi3aHUs y OECIIO3BOHOYHBIX U MO3BOHOYHBIX )KMBOTHBIX. Oprad 00KOBOM JIMHUU Y PBIO.

[ToBenenne KUBOTHBIX. BpoxnéHHOoe M NpUOOPETEHHOE TMOBEACHHE (MHCTUHKT U
HayuyeHue). Hayuenue: ycioBHble pediaeKchl, HUMIPUHTUHT (3aledyaTiieHue), WHCAUT
(moctmxenne). IloBenenme: mHIIEeBOE, OOOPOHUTEIBHOE, TEPPUTOPUANBHOE, OpadHoe,
uccienoBarenbekoe. CTUMYJIbI HOBEICHHUS.

Pa3smHOXeHne U pas3BUTHE JKUBOTHBIX. becrnosjoe pa3MHOXEHHE: [eleHHE KIETKU
OJIHOKJIETOYHOT'O OpraHM3Ma Ha JBe, MOoYKoBaHHe, (parmeHTanus. llogoBoe pazMHOXKEHHE.
[IpenmyiiecTBO mosioBOro pasMHoxeHus. [looBbie xene3pl. AMUHUKH U ceMeHHUKU. [1ooBbie
kieTku (rametsl). OmnogoTBopenue. 3urota. [laprenorenes. 3apobinieBoe pazputue. CTpoeHue
Aiina nTulbl. BHyTpryTpoOHOE pa3BUTHE MIIEKONIUTAIOLIUX. 3apobliieBbie 000s10uky. [1nanenra
(merckoe Mecto). Ilymounslii kaHatuk (mynoBuHa). [TocTaMOpuOHaNbHOE pa3BUTHE: NMPSMOE,
HenpsiMoe. Metamopo3 (pa3BUTHE C IPEBPALLIEHUEM ): TTOJIHBIN 1 HETIOJIHBIH.

Jlabopamopuvie u npakmuueckue padomal.

O3HaKoOMJIEHHE ¢ OpraHaMH OIOPBI U ABMXKEHUS Y ’KUBOTHBIX.

N3yuenne cnocoOOB MOTJIOMIEHUS TUIIH Y )KHBOTHBIX.

N3ydeHue cnocoO0B JbIXaHUS Y )KMBOTHBIX.

O3HaKOMJIEHHE C CUCTEMAMH OPraHOB TPAHCIIOPTA BELIECTB Y )KMBOTHBIX.

N3ydeHne moKpoBOB Tella y KUBOTHBIX.

N3yueHne opraHoB 4yBCTB Y )KUBOTHBIX.

®opMupoBaHue YCIOBHBIX PEQIIEKCOB Y aKBAPUYMHBIX PbIO.

CtpoeHue siiilia ¥ pa3BUTHE 3aPOJIBIIIA MTHIIBI (KYPHUIIBI).

CucreMaTuyeckue rpynnbl ;KUBOTHBIX

OCHOBHBIE KAaTerOpHH CUCTEMAaTHUKH >KUBOTHBIX. BUJ Kak OCHOBHasi CHCTEMaTH4yecKas
Kareropusi  KMBOTHBIX. Knaccudukamuss  xkuBoTHbIX. CHcremMa  KMBOTHOIO — MHpa.
CucremaTuueckre KaTeroOpuH >KUBOTHBIX (LIapCTBO, THII, KJacc, 0TS, CEMEMCTBO, PO, BUI), UX
conoaurHeHue. bunapHas HomeHknarypa. OTpa’keHue COBPEMEHHBIX 3HAHUI O TPOUCXOKIACHUN
U POJICTBE KUBOTHBIX B KIIACCU(PUKAIIUN KUBOTHBIX.

OIHOKJIETOUHbIE JKUBOTHbIE — mpocrteimme. CTpoeHue U KUHEAEATEIbHOCTh
npocredmmx. Mecrtoobutanue u obpa3 xu3zHu. OOpa3oBaHUE IMCTHI MPU HEOIArONPHUSATHBIX
YCIOBHSX cpenbl. MHOrooOpasue mpocTermmx. 3Ha4eHHe MPOCTEHINNX B MPUPOJE U KU3HU
yesoBeka (00pa3oBaHue 0CaJOYHBIX TOPO/], BO30YAUTENN 3a00I€BaHHH, CHUMOMOTHYECKUE BUIBI).
[TyTu 3apakeHus yeaoBeka U Mepbl TPO(OUIAKTUKH, BbI3bIBAEMbIE OJTHOKIETOYHBIMHU KUBOTHBIMU
(MaNIpUHBIN TIIa3MOAMI).

Jlabopamopuwvie u npaxmuueckue padoomot

HccnenoBanne crpoeHus UHPy30puu-Tydenbku U HaOMIOAeHNE 3a €€ MepeBUKCHHUEM.
N3ydenue xemoTakcuca.

MHuoroo0pa3ue mpocTelmx (Ha rOTOBBIX MpernapaTax).

N3roToBieHne Moieu KIETKH MpocTeiiiero (aMeéonl, HHPY30pur-Ty(HETbKH U IPYTOE.).



MHorokJ/ieTounble KHBOTHble. Kumeunomosocrupie. OOmas XapaKTEepHCTHKA.
Mecrooburanue. OcOOEHHOCTH CTPOCHHS W JKU3HEACATEIBHOCTU. DKTOJAEpMa M IHTOAEpMA.
BuyTpumnonoctHoe u KieToyHoe nepeBapuBaHue nuid. Perenepanus. Peduiekc. becronoe
pasmHoxkeHue (moukoBanme). [lomoBoe pasmHoxkeHue. ['epmadpomutusm. PazgenbHomomnbie
KHILIEYHOMOJIOCTHBIE. MHOroo0pa3ue KHILIEYHOIOJOCTHBIX. 3HAUEHHUE KHILIEYHOIOJIOCTHBIX B
NPUPOJIE U )KU3HU YenoBeka. KopaioBelie NOMHIIBI U UX POJIb B pr(ooOpa3oBaHUH.

Jlabopamopuwvie u npaxmuueckue padoomot.

HccnenoBanue CTPOEHUS TPECHOBOAHOW THApPHl U €€ IepelBUKEHUs (IIKOJIbHBIN
aKBapHyM).

HccnenoBanue nUTaHus TUAPHI AaQHUAMU U HUKIONAMH (IIKOJIBbHBIA aKBapUyM).

W3roroBieHne Moieau IPECHOBOAHOM THJIPBI.

Ilnockue, Kpyriable, KojJb4yaTble 4YepBH. OOmas xapakrepuctuka. OcobeHHOCTH
CTPOCHHUSI U >KU3HENEATENIbHOCTH IUIOCKHX, KPYTJBIX W KOJIbYATBHIX dYepBed. MHorooOpasue
yepBed. [lapazuTuyeckue IUIOCKHE M Kpyruible 4epBU. Llukiabl pa3BUTHS NEYEHOUYHOTO
cocajblllMKa, OBIYBETO IIEMHS, 4YeIOBEYEeCKOW ackapuibpl. YepBH, HX MPUCIOCOONCHUS K
apasuTU3My, Bpell, HAHOCUMBII YEJIOBEKY, CEIbCKOXO35HCTBEHHBIM PACTEHUSM U JKUBOTHBIM.
Mepbsl 10 TpeAyNnpexACHUI0 3apaKCHUs MapasUTUYECKUMH dYepBsiMU. Ponb uepBel Kak
moyBooOpa3oBarenei.

Jlabopamopusie u npakmuueckue padomaol.

HccnenoBanue BHEIIHETO CTPOEHMsI A0XkAeBoro uepss. HabOmionenue 3a peakuueit
JI0’KJIEBOTO YEPBs HA Pa3pakKUTEIIN.

HccnenoBanue BHyTPEHHETO CTPOSHUS JOXKAEBOI0 UepBsl (Ha TOTOBOM BJIaXKHOM Ipenapare
Y MUKpOIIpEnapare).

N3ydyeHue mnpucnocoOJeHU MNapa3uTUYECKUX 4YepBel K mapasuTu3My (Ha TOTOBBIX
BIIQ)KHBIX U MUKpOIIpenaparax).

Yuenucronorue. OOmas xapakrepuctuka. Cpeabl Xu3HU. BHemiHee W BHYTpeHHee
CTPOEHHUE WIEHUCTOHOTUX. MHOroo6pasue uieHucToHorux. IlpeacraBuTeny Kiiaccos.

Pakoo6paznbie. OcOOEHHOCTH CTPOEHUS U JKU3HEIEATEIbHOCTH.

3HadyeHne pakooOpa3HbIX B IPUPOJIE U KU3HH YeTIOBEKa.

[Taykoo6pa3abie. OCOOCHHOCTH CTPOCHHUS U KU3HEIEATETLHOCTH B CBSI3M C KM3HBIO Ha
cyue. Knemu — BpeauTenu KyJabTypHBIX pacTeHMH W Mepbl 00ppObl ¢ HUMHU. [Tapazutudeckue
KJICIM — BO3OYAUTENN U TIEPEHOCUYMKH OMACHBIX OoJie3Hel. Mepsl 3amuThl oT Kiemied. Porb
KJIeleil B MoYBOOOpa3OBaHUH.

Hacexombie. OcoO€HHOCTH CTPOCHHUS U KU3HENEATEIbHOCTH. Pa3MHOKEHNE HACEKOMBIX U
Tunbl pasBuTvsa. Otpsanel HacekoMbiX: IIpsimokpbuibie, PaBHOkpbUIbIE, Il0NTy)KECTKOKpBLIBIE,
Yemryekpouible, JKectkokpbuible, [lepennonuatokpsiisle, JIBykpouibie u npyrue. Hacekombie —
NEPEeHOCYMKH BO30yAMTENed M Mapa3uThl 4YeJIOBeKa M JOMAIIHUX >KUBOTHBIX. Hacexomsle-
BpEeIUTENN caja, Oropoja, mojs, jieca. HacekoMble, CHUXAIOIIME YUCIEHHOCTh BpeaUTENIEH
pacrenuid. lloBeneHne HACEKOMBIX, HWHCTHHKTBI. Mepbpl IO COKpAIlEHUIO YHCIEHHOCTU
HACEKOMBIX-BpeJuTeNell. 3HaueHne HaCeKOMBIX B IPUPOJIE U KU3HU YeTIOBEKa.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBaHyie BHEITHETO CTPOECHUS HACEKOMOTO (Ha MpUMepe MaiCKOro *KyKa UiIH JPYTHX
KPYITHBIX HACEKOMBIX-BpEIUTENEH ).

O3HakoOMJIEHHE C Pa3IMYHBIMU TUIIAMU Pa3BUTHSI HACEKOMBIX (Ha MpUMepe KOJIEKIU).

Moanrockun. OOmiast xapaktepucTuka. MectoobutaHue MOJUTIOCKOB. CTpoeHHe U
MPOLIECCHI KU3HEACSITEIbHOCTH, XapaKTEpHbIE ISl OPIOXOHOTUX, JBYCTBOPUYATHIX, TOJIOBOHOTHX
MOJUTIOCKOB. UepThl NPUCHOCOOJIEHHOCTH MOJUIIOCKOB K cpele oOutaHusi. Pa3MHoOXeHHe
MOJUTIOCKOB. MHOTroo0pa3re MOJUTIOCKOB. 3HaYeHHE MOJITIOCKOB B IIPUPOJIE U )KU3HH YEIOBEKA.

Jlabopamopnvie u npakmuueckue padoomal.

HccnenoBanue BHEIIHETO CTPOCHHMS PAKOBHH ITPECHOBOJIHBIX M MOPCKHMX MOJIIOCKOB
(paxoBHHBI 0€33yOKH, IEPIIOBUIIBI, PYIOBHUKA, KaTYIIKH U APYTHE).



XopaoBble.  OOmas  XapakTepuUCTHKAa.  3apOJbIIIEBOC  pPa3BUTHE  XOPJOBBIX.
Cucrematnueckue rpynnsl xopaosbix. [lonrun becuepennsie (anuetnuk). Iloatun Yepennsie,
wiu [To3BoHOYHBIE.

Pu16b1. O0mas xapakrepuctuka. MecrooOuTanue v BHeNIHee cTpoeHue peio. OcobeHHoCTH
BHYTPEHHEI0 CTPOEHUS U MPOLIECCOB KUZHEAEATENIbHOCTH. [Iprcrnoco6ieHHOCTh phI0 K yCIOBUSM
obutanusa. OTANYUS XPALIEBBIX PBIO OT KOCTHBIX pbIO. PasMHOXKeHMe, pa3BUTHE U MUTpALUs PbIO
B npuposie. MHoroo0Opasue pbiO, OCHOBHBIE CHCTEMaTHYEeCKHE IpyHmbl pbl0. 3HaueHue perid B
IPUPOJIC U )KU3HU YeIOBeKa. X031HCTBEHHOE 3HAYCHUE PHIO.

Jlabopamopuwvie u npakmuueckue padoomot.

HccrnenoBanre BHEIIHETO CTPOCHHS M OCOOCHHOCTEH IMepeNBIKEHUST PhIOBI (Ha MpuMepe
JKUBOH PBIOBI B OaHKE C BOJION).

HccnenoBanne BHYTPEHHETO CTPOCHHUS pbIOBI (Ha TMpHMeEpe TOTOBOTO BIIAXKHOTO
npenapara).

3emuoBoanble. OOmas xapakrepuctuka. Mecroooutanue 3eMHOBOJHBIX. OCOOEHHOCTH
BHEIIHETO W BHYTPEHHETO CTPOEHUS, MPOIECCOB >KU3HEAEATEIHbHOCTH, CBSI3aHHBIX C BBIXOJIOM
36MHOBOAHBIX Ha cyury. [IpucnocoOseHHOCTh 36MHOBOAHBIX K YKU3HUM B BOJIE M Ha CyIIE.
PasmHOxeHMe 1 pa3BUTHE 3¢ MHOBOAHBIX. MHOr000pa3ue 36eMHOBOAHBIX M UX OXpaHa. 3HAUeHUE
36MHOBOJIHBIX B IIPUPOJE U )KU3HHU UEIOBEKA.

IIpecmbikaommecss. OOmas xapakTepucTtuka. MecTooOUTaHHE MPECMBIKAIOITUXCA.
OcoOeHHOCTH  BHEUIHEr0 M  BHYTPEHHEIO0 CTpOeHUs mpecMblkarouuxcsa. IIponeccst
KU3HENEeATeNbHOCTH. [IpucnocobieHHOCTh MPECMBIKAIOIIMUXCS K )KU3HH Ha cylie. PazMHokeHue
U pa3BUTHE NpecMblKaromuxcs. Perenepanus. MHoroobpasue npecMbIKaroIUXCsl U UX OXpaHa.
3HaueHUE MPECMBIKAOIINXCS B IPUPOJIE U )KU3HU YEIIOBEKA.

IITunel. O6mas xapakrepuctiuka. OCOOEHHOCTH BHEIIHETO cTpoeHus nTuil. Oco0eHHOCTH
BHYTPEHHEI0 CTPOCHMS M TPOLIECCOB >KU3HEAEATeNbHOCTH NTull. Ilpucmocobnenus nTui K
nonéry. [loBenenne. Pazmuoxkenue u pazputue ntuil. 3a6ota o moroMmcTBe. Ce30HHbIE SIBJICHUS B
KHU3HU NTUL. MUTpaluu NTHLL, UX u3ydyeHre. MHorooOpasue NTUll. JKOJIOTHYeCKHe TPYMIIbI ITHIL
(o BBIOOPY yuuTeNsl HA IPUMEPE TPEX IKOJIOTUUYECKUX TPYIIT ¢ YUIETOM PAcpOCTPAHEHUSI IITHIL
B peruone). IIpucrnocoOaeHHOCTh NTHIl K Pa3iMyHBIM YCJIOBUSAM CpeAbl. 3Hau€HWe MNTHUI] B
HIPUPOJIE U )KU3HU YEJIOBEKa.

Jlabopamopuvie u npakmuueckue padomal.

HccnenoBaHye BHEITHETO CTPOEHHUS U MIEPHEBOT0 MOKPOBA MTHULL (HAa IPUMEpE uyuena MTULL
U Habopa MepbeB: KOHTYPHBIX, TyXOBBIX U IyXa).

HccnenoBanne ocoOEHHOCTEN CKeleTa IITHIIBL.

Muaexonutaomue. OOmas xapaktepuctuka. Cpenpl KH3HH — MIIEKOIMUTAIONIUX.
Oco0eHHOCTH BHEUIHETO CTPOEHUS, CKEeJIeTa U MyCKYJIaTyphl, BHyTpeHHero crpoenus. [Iponeccsl
KU3ZHEJCATEIIBHOCTH. Y CIO)KHEHHE HEpBHOW cuctembl. lloBeneHne  MIIEKONUTAIOLIMX.
Pasmuoxenue u pa3utue. 3a00Ta 0 TOTOMCTBE.

[TepBo3Bepu. Opnonpoxonnsle (sinexnagymme) u Cymuarble (HU3IIHME 3BEpH).
[TnanenTapasie MileKomuTarone. MHOTOOOpa3re MIIEKOMUTAIOMUX (10 BBIOOPY yUHTENs
U3y4aroTcsl 6 OTpsSAOB MIIEKONUTAIOUIMX HAa NPUMEpPE ABYX BHMJIOB M3 KaXKIOTO OTPSAA).
Hacekomosimubie u Pykokpeutble. ['pe3yHbl, 3aiilieoOpasnbie. Xwumabele. JlactoHorwme u
Kurtoobpasusie. [lapaokonsiTHbie 1 HemapHokonsiTHbIE. [Ipumatel. CemelicTBa oTpsiia XUIHBIE:
co0aybH, KOLIaubU, KyHbH, MEJBEXKbH.

3HaueHUEe MIICKOIUTAIONIMX B MPUPOAE U IKU3HU dYelloBeKa. MileKonmuTaroume —
MEePEHOCUMKU BO3OyIUTENIe OMmacHbIX 3aboneBaHuil. Mepsl OOpHOBI C  TPBI3yHAMHU.
MHuoroo0pa3ue MIEKOMUTAIONUX POAHOTO Kpasi.

Jlabopamopmuwvie u npaxmuueckue padoomot.

HccnenoBanne 0coOEHHOCTEH CKeeTa MICKOMUTAOIIHX.

HccnenoBanue ocoOeHHOCTEH 3yOHON CHCTEMBI MIICKOTTUTAIOIINX.

4. Pa3BuTHeE )KNBOTHOr0 MUpa Ha 3emJie



DBOJIIOLIMOHHOE Pa3BUTHE )KMBOTHOT'O MUpa Ha 3eMJie. Y CIIO)KHEHHUE )KUBOTHBIX B MPOLIECCE
sBOMIOLMU. JlOKa3aTenbCTBa JBOJIOLMOHHOIO Pa3BUTHUS KUBOTHOrO Mupa. llameoHTtonorus.
Hckonaemple OCTAaTKM XKMBOTHBIX, MX H3y4€HHE. METOIbl M3y4eHHUs HMCKOIAEMBIX OCTaTKOB.
PecraBpanus npeBHUX KUBOTHBIX. «JKHBBIE HCKOIIAEMBIE) KUBOTHOI'O MUPA.

JKn3Hb )kMBOTHBIX B BoJe. OTHOKIETOYHBIE )KUBOTHBIE. [[pOMCX0KI€HNE MHOTOKJIETOYHBIX
KHUBOTHBIX. OCHOBHBIE 3Tambl 3BOJIONHMUA OECIO3BOHOUHBIX. (OCHOBHBIE 3TaIlbl ABOJIOIHU
IIO3BOHOYHBIX )KUBOTHBIX. BeIMepIINE )KUBOTHBIE.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBanne HCKOMAEMBIX OCTaTKOB BBIMEPLINX )KUBOTHBIX.
7KuBOTHBIE B IPHUPOJHBIX CO00IIECTBAX

JXKuBoTtHble u cpenia oouTanus. BiusHue cBera, TemnepaTypbl U BIaKHOCTH HA KUBOTHBIX.
[Tprcnoco0aeHHOCTD KUBOTHBIX K YCIOBHAM CPEIbl OOMTaHUSI.

[Tormynanum >KUBOTHBIX, UX XapakTepUCTUKH. OAMHOYHBIA W TIpyNIoBON 00pa3 >KU3HU.
B3aumocBs3u KHMBOTHBIX Mexay €000 M ¢ ApyruMu opraHusmamu. [luieBele cBsizu B
npUpoaHOM coobiuecTse. [TuieBsle ypoBHH, 3K0I0rHYecKas upaMuaa. JKocucTeMa.

KuBOTHBIE MUp NPUPOAHBIX 30H 3eMiau. OCHOBHBIE 3aKOHOMEPHOCTH paclpeiesieHus
JKUBOTHBIX Ha Iu1anere. dayna.
7KMBOTHBIE U YeJIOBEK

BoznelicTBue 4enoBeka Ha JKUBOTHBIX B IPUPOJE: NPsMOE U KOCBeHHOE. IIpomeicioBbIe
KUBOTHBIE (PBIO0JIOBCTBO, 0X0Ta). BeeHne mpombIciia ;kWBOTHBIX Ha OCHOBE HayYHOTO TIOAX0/1A.
3arpsi3HeHUE OKPY KAIOIIEH CPEBl.

OpomManiHuBaHue KUBOTHBIX. Cenekius, Iopo/ibl, UCKYCCTBEHHbIN O0TOOpP, TUKHUE IPEIKU
JOMAIIHUX JKUBOTHBIX. 3HAYCHHE JOMAIIHUX J>XUBOTHBIX B JKM3HU uesnoBeka. JKuMBOTHBIE
CEJIbCKOXO03SMCTBEHHBIX Yroauil. MeToibl 00pbOBbI € )KUBOTHBIMHU-BPEAUTENSIMHU.

['opon xak oco0asi UCKyCCTBEHHasl cpela, CO3/laHHas 4eaoBeKOoM. CHHAHTPOIHbIE BUbBI
JKUBOTHBIX. YCJIOBHUA UX OOWTaHMSA. becrio3BOHOUHBIE M MO3BOHOYHBIE >KMBOTHBIE TOpOJA.
AnanTanysi )KMBOTHBIX K HOBBIM YCJIOBHSAM. PEeKpeallnOHHBIN Npecc Ha KUBOTHBIX AUKUX BUI0B
B YCIOBUAX ropoaa. be3Han3opHele aoMamHue >KUBOTHbIE. [IMTOMHHMKH. BoccraHoBieHue
YHUCICHHOCTU PEIKMX BHJOB )KMBOTHBIX: 0000 oxpaHsiemble npupoHblie Tepputopun (OOIIT).
KpacHas knura Poccun. Mepel coXpaHeHHs! )KMBOTHOT'O MHPA.

9 KUIACC
YesioBek — 0MOCOLUATBHBINA BH]L

Hayku o uenoBexe (aHaTomusi, (M3MOJIOTHS, ICHXOJOTHs, AHTPOIOJOTHs, TMIHEHa,
CaHUTapus, KOJIOTUS YejoBeka). MeToasl N3ydyeHus opraHu3Ma 4yeloBeKka. 3HaueHUe 3HaHUH o
YeJoBEeKe JUI CAaMONO3HAaHUS M COXpaHeHHs 3/10poBbsi. OCOOEHHOCTHM 4eJIOBEKa Kak
OMOCOIMATIEHOTO CYIIECTBA.

MecTo 4yenoBeka B CHUCTEME OPraHUYECKOro Mupa. YesnoBek Kak 4YacTb HPHUPOJBI.
CucremaTnueckoe  IOJIO)KEHHE  COBPEMEHHOro  dyenmoBeka. (CXOICTBO — 4YeloBeKa C
miekonuraomumMu.  OTiinuue 4YenoBeka OT  nIpumMaroB. JlokasaTenbcTBa  KMBOTHOTO
IIPOMCXO0K/ICHHS YesloBeKa. YenoBek pa3yMHbIM. AHTPOIIOreHe3, ero 3Tansl. buosornueckue n
coluabHble (PaKTOPBI CTAHOBJICHUS YesloBeKa. UenoBeyecKe pachl.

CTpykTypa opranuzma 4ejioBeKa

CrpoeHre 1 XMMUYECKUH cocTaB KieTKH. OOMEH BEIeCTB M IpeBpallleHue SHEPruu B
kjeTke. MHoroo6pasue KiIeTok, ux jaeneHue. HyknenHoBble KUCIOTHL. ['eHbl. XpOMOCOMBI.
XpomocoMHbIi Hab0op. MuTo3, melio3. Comarnueckue U MOJoBbIe KIETKU. CTBOJIIOBBIC KIICTKU.
Tunsl TKaHEW OpraHM3Ma YeJIOBEKa: SMMUTEIHANIBHBIC, COCIUHUTEIBHBIC, MBIIICUHbIE, HEPBHASI.
CpoiictBa TkaHed, ux (yHKIuH. Opranbl ¥ CUCTeMbl opraHoB. OpraHu3M Kak eIWHOE IIeJIOoe.
B3anMoCBA3b OPraHoOB U CHCTEM KaK OCHOBA T'OMEOCTa3a.

Jlabopamopnvie u npakmuueckue padoomal.

N3yueHne MUKPOCKOIMMYECKOIO CTPOEHUS TKaHe! (Ha TOTOBBIX MUKpOIIpenaparax).

Pacnio3naBanue opraHoB ¥ CUCTEM OPraHOB YeJIOBEKa (10 TabIuIam).



3. HeiiporymopaabHasi peryJsiiius

HepsHas cucrtema 4yenoBeka, €€ opraHusanus U 3HadeHHe. HelpoHbl, HEPBBI, HEPBHBIE
y31bl. Pedekc. Pednekropnas ayra.

Penieniropel. JIByxHelpoHHBIE U TPEXHEHPOHHBIE pediekTopHble 1yrd. CIIMHHON MO3T, €ro
cTpoenue u pynkuuu. Peduiekcol cimHHOro Mo3ra. ['0i0BHOM MO3T, €ro cTpoeHue U (QyHKIUH.
Bonbmme nmomymrapusi. Pediekcer ronoBHoro mo3ra. besycnoBHbie (BpOXKAEHHBIE) U YCIOBHBIC
(mpuobperénnnie) peduekcel. ComaTudyeckas HEepBHas cucTeMa. BereraTtuBHas (aBTOHOMHAas)
HepBHas cucreMa. HepBHas cuctema kak equHoe 1enoe. Hapymienus B pabote HEpBHOM CHCTEMBI.

I'ymopanibHast perymsaius GyHKOMA. OHIOKpUHHAs cuctema. JKene3bl BHYTpPEHHEH
cekperuu. JKene3pl cMemaHHON ceKpennu. [ OpMOHBI, UX POJIb B PEryJsUUd (PU3HOTOTHYECKIX
byHkuii opraHuzMa, pocra u pas3BuTHs. Hapymenue B paboTe HSHAOKPUHHBIX JKEIE3.
OcobenHoctr pedIEKTOPHON U TYMOPaIbHON peryssuud GyHKIUI opraHu3ma.

Jlabopamopusie u npakmuueckue padomaol.

N3yuenune roJoBHOTO MO3ra uejoBeka (1o MyJisiKam).

N3yueHune n3mMeHeHus pazMepa 3padyka B 3aBUCUMOCTH OT OCBELIEHHOCTH.

4. Omnopa u ABUKEHHE

3HaueHHe OMOPHO-JABUraTeIbHOro anmnapara. CKeleT 4eloBeKa, CTPOEHUE €ro OTIEIOB U
¢ysuxun. Koctu, ux xumudeckuil cocras, ctpoeHue. Tunbl kocteil. Poct kocteil B yiMHYy U
tonmuHy. Coenunenne kocren. Ckener ronoBel. Ckener TysoBuia. CKeneT KOHEUHOCTENH U UX
nosicoB. OCOOEHHOCTH CKeJleTa YEeJIOBEKa, CBSI3aHHBIE C MPSAMOXOXKJIEHUEM M TPYJIOBOM
JEATEIbHOCTBIO.

Mpeimeunast cucrtema. CtpoeHue ¥ (QYHKIMH CKEJIETHBIX MbImI. Pabora Mbrmm:
CcTaTWyeckas M JWHAMHUYECKas, MbIIIIbI Crudarend | pasrudaresnu. YTOMIIEHHE MBIIIIL.
I'mnogunamusi. Ponbs ABUraTeNbHOM AKTUBHOCTH B COXPAHEHUH 30POBbSI.

Hapymienust onopHo-ABUraTebHOM cucTeMbl. Bo3pacTHbIE U3MEHEHUS B CTPOCHUH KOCTEH.
Hapymenue ocanku. [IpegynpexieHne HCKpUBIIEHUS TO3BOHOYHHMKA U PA3BUTHUS IIIOCKOCTOIHS.
[Tpodunaktuka TpaBmMaTu3ma. IlepBas momolis npu TpaBMax ONOPHO-ABUraTEIbHOIO anmapara.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBanne CBONCTB KOCTH.

N3yuenune cTpoeHust KocTeu (Ha MyJispKax).

N3yuenue cTpoeHHs MO3BOHKOB (Ha MyJIsDKax).

Ornpenenenne ruOKOCTH TO3BOHOYHHKA.

M3mepeHne Macchl 1 pocTa CBOEr0 OpraHu3Ma.

W3ydeHue BIUSHUS CTATUYECKON U JUHAMUYECKON HArpy3KH Ha YTOMJICHHE MBIIIILL.

BrlsiBieHue HapymeHus: OCaHKH.

Omnpenenenne NpU3HAKOB TIOCKOCTOIUS.

OxkasanHue nepBoi MOMOIIY NPU NOBPEXKAECHUN CKEJIETA U MBIIILI.

5. BHyTpeHHsisi cpeia opranuzma

BuyTtpennsis cpena u e€ pyHkimuu. @opMeHHBIE 2IEMEHTHI KPOBU: SPUTPOLUTHI, ICHKOLUTHI
U TpoMOOUUTHL. ManokpoBue, ero npuuuHbl. KpacHbIil KOCTHBIN MO3TI, €r0 pojib B OpraHU3Me.
[Tnaszma xpoBu. [locTostHCTBO BHYTpeHHEW cpenbl (romeoctas). CBEpThIBaHHWE KpOBH. ['pymmb
kpoBH. Pesyc-pakrop. [lepenuBanue kposu. JloHOpCTBO.

NmmyHuter u ero Buabl. DakTopbl, BIMAIOLME HA HMMYHHUTET (IpUOOpETEHHBIC
UMMYHOJE(PUIUTHI): paAHallUOHHOE OOJy4YeHHe, XHMHUYECKOE OTpaBJIEHHE, TOJI0JIaHue,
BOCIIaJICHUE, BUpYCHBIe 3a0oneBanusi, BUY-undekuns. Bunoukosas sxenesa, nmuMdaruueckue
y31bl. Bakiuael u iedeOHbIe ChIBOPOTKU. 3HadeHue padot JI. [lactepa m .M. MeunukoBa 1o
W3Y4YEHHUIO UMMYHUTETA.

Jlabopamopmuwvie u npaxmuueckue padoomot.

N3y4yeHne MHUKpPOCKOMMYECKOIO CTPOEHHMS KPOBM UEJIOBEKAa M JIATYIIKU (CpaBHEHME) Ha
TOTOBBIX MUKpOIIpenaparax.

6. KpoBooOpaienue



10.

Opransl kpoBooOparieHusi. CtpoeHue u padota cepama. ABroMatusm cepamna. CepaeuHblit
IUKJ, €r0 JJIMTEIbHOCTh. BONbIIoi u Manblii Kpyru KpoBooOparieHus. [[BukeHue KpoBU IO
cocynam. Ilynsc. Jlumdarndeckas cucrema, muMpooTTOK. Perynsauus nedarenbHOCTH cepaua u
cocynoB. I'mrmena cepaeuHo-cocyauctoil cuctembl. IIpodumnakTuka cepaeyHO-COCYIUCTHIX
3aboseBanuil. [lepBas momMoIb IpU KPOBOTEUCHUSX.

Jlabopamopnvie u npakmuueckue padomal.

H3mepeHne KpOBSHOTO 1aBICHUS.

Omnpenenenue nmyjabca U 4UCia CEPACUHBIX COKPALIEHUH B ITOKOE U MOCJE JO3UPOBAHHBIX
(Gu3nUecKrX Harpy30K y YeloBeKa.

[TepBast moMo1Lb IPY KPOBOTEUEHUSX.

Jbixanue

Hpixanue u ero 3Hayenue. Opransl apixanus. JIérkue. B3anMocBs3p cTpoeHust U GyHKIUI
OopraHoB jpixaHus. ['a3000MeH B n€rkux u TKaHsaX. JKuzHeHHas EMKOCTb JErkux. MexaHu3Mbl
JpIxaHus. [{pixaTenbHble IBUKEHUS. Perynauus qpIxaHusl.

HNudexnmonnsle 00j1€3HH, Nepefaroliuecss 4epe3 BO3AyX, MpeaynpexIeHHe BO31yIIHO-
KanenbHbIX nHpekuuil. Bpen Tabakokypenus, ynorpeOieHus: HApPKOTHIECKUX U TICUXOTPOITHBIX
BeniecTB. Peannmanusa. Oxpana Bo3aymHoM cpeabl. Oka3aHue nepBoi MOMOILIM IIPH OPAKEHUU
OpraHoOB JIbIXaHUSI.

Jlabopamopuvie u npakmuueckue padomal.

N3mepenune o6xBara rpy/IHOM KJIETKH B COCTOSIHUM BJI0XA U BbIJOXA.

OnpezneneHue 4acTOThl AbIXaHUsA. BiusHue paznuyHbix (JakTOpOB HA YACTOTY JbIXaHUS.
IInTanue n nuieBapeHue

[TuTaTenbHbIe BEIIECTBA U NUIIEBbIE NTPOAYKTHI. [IuTanue u ero 3Hauenue. [Inmesapenue.
Opranbl nuieBapeHus, UX cTpoeHue u ¢QyHKuu. PepMeHTbl, UX pPOJib B MHIIEBAPEHUU.
[TumeBapenue B poToBoii mojocTH. 3yObl U yxoa 3a HUMU. [TuieBapenue B xKeayKe, B TOHKOM U
B TOJICTOM KulIIeyHUKe. BcacblBaHMe NUTAaTEeNbHBIX BeUIECTB. BcacblBaHHWE  BOJbI.
[TuimeBapuTENbHBIE JKETIE3bl: IEYEHD U NTOIKETYJOYHAs JKEJI€3a, UX POJIb B MUIIEBAPEHUN.

MukpoOruom uYenoBeka — COBOKYMHOCTb MHKPOOPTaHM3MOB, HACEJSIIOIIMX OpraHu3M
yesoBeka. Perynsanus numeBapeHus. MeTosl U3yueHust opraHoB nuineBapenusi. Padorsr M.I1.
ITaBmoBa.

['uruena nutanud. [IpenynpexaeHne MNIMCTHBIX M JKETyAOYHO-KUIIEYHBIX 3a00JIeBaHUM,
MUIIEBBIX OTPaBJIeHUH. BinsiHMe KypeHUsl U alKoroJis Ha MUILEBapeHHE.

Jlabopamopuvie u npakmuueckue padomal.

UccnenoBanue neiictBusi GepMEHTOB CITFOHBI HA KpaxmMall.

Habmionenue neicTBHs XKemyI04HOTO COKa Ha OeNKH.

OOMeH BeliecTB M NpPeBpalieHUe JHEPTUu

OOMeH BelIecTB M MpEBpalleHUE PHEPTUU B OpraHu3Mme uenoBeka. [lmactuueckuit u
sHepreTuuecknii oomMeH. OOMeH BOABI M MUHEPATbHBIX coseil. OOMeH OenKoB, yIJIeBOJIOB U
KHUPOB B OpraHu3mMe. Perynsius oOMeHa BeIecTB U MPEeBpalleHNs YHEPTUH.

Butamunbel u ux ponb Juist oprannsma. l[loctyruienne BuTamMuHOB ¢ numie. CuHTe3
BUTaMUHOB B OpraHu3Me. ABUTaMUHO3bI U THITOBUTAMUHO3bI. COXpaHEHNE BUTAMUHOB B IHILIE.

Hopwmbl u pexxum nutanus. PanmonanbHoe nmuTaHue — (DakTOp YKpeIIeHUs 370POBbsL.
Hapymenne oOMeHa BemecTs.

Jlabopamopuwvie u npaxmuueckue padoomaot.

HccnenoBanue cocraBa MpoyKTOB MUTAHUS.

CocraBieHre MEHIO B 3aBUCUMOCTH OT KaJIOPUMHOCTH ITHIIH.

Crioco0ObI coXxpaHEeHUs! BATAMUHOB B IIHILEBBIX MPOIYKTaX.

Ko:xa

Crpoenue u ¢pynkimu koxu. Koxa u e€ npousBogusie. Koxxa u repmoperyisaius. Biusaue

Ha KOXY (PaKTOPOB OKpPY>KaIOLIEH Cpebl.



11.

12.

13.

14.

3akanuBaHue W ero podb. CrocoObl 3akaauBaHHMs oOpraHu3Ma. [ HWrueHa KOXH,
TUTHUCHUYECKUE TPeOOBaHMS K OJiekae W 0OyBU. 3a00NieBaHUS KOXKH M HX MPEIyIPEkKICHUS.
[Ipodunaktuka M T1epBas MOMOLIb IPH TEIJIOBOM M COJHEYHOM yjAapax, Oxorax u
0OMOpPOKEHHSIX.

Jlabopamopuvie u npaxmuueckue padoomot.

HccnenoBanue ¢ NOMOULIBIO JIyIIbl THUIBHOW U J1aIOHHON CTOPOHBI KUCTH.

OrnpeneneHne )KUPHOCTH PA3JINYHBIX YYACTKOB KOXKH JIMIIA.

Onucanue Mep 1Mo yXo/1y 3a KOXKeH JIMIIAa U BOJIOCAMH B 3aBUCUMOCTHU OT TUIIA KOXKHU.

Ornucanmne OCHOBHBIX TUTHEHUYECKUX TpeOOBaHUH K 0J1ek 1€ U O0YBH.

Brinenenue

3HaueHue BblAeneHus. Opranbl BbaesieHUs. Opranbl MOUYEBBIICIUTEIBHON CUCTEMBI, UX
cTpoenne u (yHKIMHA. MuKpockonmuueckoe ctpoenue mouku. Hedpon. OOpa3oBanue Mouwu.
Perynsmus moueoOpa3oBaHusl U MOYEHCITyCKaHUs. 3a00JI€BaHUSI OPraHOB MOYEBBIACIUTEIbHON
CUCTEMBI, UX IIPEIYNPEKICHUE.

Jlabopamopusie u npakmuueckue padomaol.

OrnipeziesieHre MECTOIOJIOKEHHUS MOYEK (Ha MYJISDKE).

Ornucanne Mep NpopUIaKTUKU O0JIE3HEH MOoYeK.

Pa3mHokeHne U pa3BuTHE

Opransl penpoaykuuu, crpoenue U QyHkiuu. Ilomoswie sxene3bl. [1onoBbIe KIIETKH.
OmnonorBopenue. BuyrpuytpobHoe pazputue. BiusHue Ha s3MOpruoHanbHOE pa3BUTHE (DAKTOPOB
okpyxarorieir cpensl. Ponpl. Jlaktamus. Poct u pasButue peGénka. IlomoBoe cospeBanue.
HacnenoBanme mnpusHakoB y uyenoBeka. HacnencrtBeHHble O0o0Jie3HM, WX NPUYUHBI U
npenynpexaenue. Habop xpoMocom, MoI0BbIE XpPOMOCOMBI, TeHbl. PoJib reHeTHYecKuX 3HaHUN
JUISl IIaHUpoBaHus ceMbU. MHpekmu, nepenaroniyecs mojaoBbM MyTEM, UX TPOPUITAKTHKA.

Jlabopamopuvie u npakmuueckue padomal.

Onucanne OCHOBHBIX Mep MO MPOPHIAKTUKE MHPEKIMOHHBIX BUPYCHBIX 3a00JI€BaHUM:
CIIN/] v renatur.

OpraHbl 4YyBCTB U CEHCOPHBbIE CHCTEMbI

Opranel 4yBCTB M UX 3HadeHHE. AHanu3aTopbl. CeHCOpHbIE cuUCTeMBbl. ['71a3 U 3peHue.
Onrtuueckast cucrema riasza. Ceruarka. 3pHUTENbHBIC PEIENTOPHI. 3PUTEIBHOE BOCIIPUSTHE.
Hapyuienus 3peHust 1 ux Npu4uHbl. [ MrueHa 3pexus.

Vxo u cayx. Crtpoenue u (QyHKIHH opraHa ciyxa. MexaHu3Mm pabOThI CIyXOBOTO
aHanuzaropa. CiyxoBoe Bocnipusitue. Hapyuienus cinyxa u ux npuuussl. ['uruena ciyxa.

Opranbl paBHOBECHS, MBIIIEYHOTO YYyBCTBA, OCS3aHUSA, OOOHSHHUA M  BKYyca.
B3aumoselicTBuE CEHCOPHBIX CUCTEM OpPraHu3Ma.

Jlabopamopmuwvie u npaxmuueckue padoomot

Omnpenenenne oCTpOTHI 3pEHUS y UEIOBEKa.

W3ydeHue cTpoeHus opraHa 3peHus (Ha MyJishke U BIaXKHOM IIpernapare).

W3yueHne cTpoeHus opraHa ciayxa (Ha MyJisike).

IloBeneHue u ncuxuKa

[lcuxuka u moBeneHue dyenoBeka. [loTpeOHOCTM M MOTUBBI ToBeAeHUs. ColuanbHas
00yCIIOBIEHHOCTh TMOBEeHUs denoBeka. PeduiekropHast Teopusi moBeneHus. Broiciias HepBHas
NesITeIbHOCTh uenoBeka, padotsl .M. CeuenoBa, W.II. IlaBnoBa. MexaHusm oOpa3zoBaHMA
ycinoBHBIX pedaekcoB. Topmokenue. Jlunamuyuecknii crepeotul. Pojib TOPMOHOB B TIOBE/ICHHH.
HacnencrtBeHHble M HEHACHEACTBEHHbIE  NpOrpamMMbl  IOBEACHHMS Yy  YEJIOBEKa.
[TpucnocoOuTETBHBIN XapaKkTep MOBEACHUS.

[lepBas u BTOpasi curHajabHble cucteMmbl. [lo3HaBaTenbHas NesATEILHOCTh MO3Ta. Peub u
MmpinuvieHne. Ilamsate u BHuUMaHue. Omouuu. VHIWBHIyallbHbIE OCOOCHHOCTH JIMYHOCTH:
CIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, 0AapEHHOCTh. THIBI BBICIIECH HEPBHOM IEATEITBHOCTH U
temnepamenTa. OCOOEHHOCTH MCUXUKH YeioBeka. [ uruena pu3nueckoro ¥ yMCTBEHHOTO Tpy/aa.
Pexxum tpyna u oraeixa. CoH u ero 3HaueHue. I urueHa cHa.



Jlabopamopuwvie u npakmuueckue padoomot.

N3ydeHune KpaTkOBPEMEHHOMN NaMSTH.

Omnpenenenne 00bEMa MEXaHUYECKON U JIOTHUECKOM MaMATH.

Orenka c()OpMHUPOBAHHOCTH HABBIKOB JIOTHYECKOT'O MBIIIIICHHUS.

15. YesroBek M OKpy:xKaiomas cpeaa

UYenoBek M OKpy’Karomias cpefa. JKoJIorndeckue (pakTopbl M MX AEHCTBUE HA OPraHU3M
YeJ0BeKa. 3aBUCUMOCTh 3JJOPOBbsI YEJIOBEKA OT COCTOSIHUS OKPY Karomiel cpenbl. MUKpoKInMar
XKUIBIX ToMernenuii. CoOmroieHre TpaBul TMOBEACHUS B OKPYXKAroIlel cpeie, B OMAcHBIX U
YpE3BbIYANHBIX CUTYALUSX.

3/10pOBbE YEJIOBEKA KaK coLuaibHas LEHHOCTb. DakToOpbl, HapylIAIOLIUE 310POBBE:
TUINOJUHAMUS, KypeHHe, YIOTpeOIeHHE aIKoroisd, HAPKOTUKOB, HeCOaTaHCUPOBAHHOE TUTAHUE,
cTpecc. YKpeIUIeHHE 3[0pOBbS: ayTOTPEHUHI, 3aKajJUBaHUE, JBUIaTelbHas aKTUBHOCTD,
cObanancupoBaHHoe nuTanue. KynbTypa OTHOIIEHHS K COOCTBEHHOMY 3/0POBBIO M 370POBBIO
OKpyXxaromux. BcemupHas opranu3zanus 34paBoOXpaHEeHHUsL.

YenoBek kak uacTh Ouocdepbl 3emiid. AHTPOMOTEHHbIE BO3JICHCTBUS HA TMPUPOIY.
VYpOanmzammsa. [usmmmzanus. TexHoreHHbIe H3MEHEHUST B OKpyskatomien cpere. CoBpeMeHHbIE
rI100aNbHbIE SKOJIOTHYECKUE TPOOJIeMbl. 3HAYEHHE OXPaHbl OKPYKAIOIIEH CPeIbl U COXpaHEHUs
YeJI0BEYECTBA.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOT'PAMMBI ITO BHOJIOT'UH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA (BA30BbIM YPOBEHD)

OcBoeHue y‘l€6HOFO npeamMeTa «buomorus» Ha YPOBHE OCHOBHOT'O 06]1_[61"0 O6pa3OBaHI/I$I
JOJIXKHO 00eCIeYnTh JOCTHIKCHUC CICOYIOIUX O6y‘~IaI-OHII/IMI/IC$I JIMYHOCTHBIX, METANIPCAMETHBIX
U IpCIAMETHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS NPOTrPaMMbl MO OHOJIOTMM OCHOBHOTO OOIEro
0o0pa3oBaHMs JOJKHBI OTpa)kKaTh T'OTOBHOCTh OOYYaIOLIMXCSI PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM M PacIIMpPEHHUE OIBITA JEATEIBHOCTH HA €€ OCHOBE U B
IIPOLIECCEe pealln3allii OCHOBHBIX HAIpaBJIE€HUIN BOCIUTATENbHON JEATEIbHOCTH, B TOM UYHUCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHUS:

FOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOM JI€ATENbHOCTH MpPU  BBIIOJIHEHUU
HCCJIEIOBAaHUM U MTPOEKTOB, CTPEMIIEHHE K B3aMMOITOHUMAHUIO U B3aMOIIOMOIIIH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

OTHOIIEHHE K OMOJOTMM KaK K Ba)KHOM COCTaBISIOLIEH KyJNbTYypbl, TOPIOCTh 3a BKJAJ
POCCHIMCKHX M COBETCKUX YUEHBIX B pa3BUTHE MUPOBOM OMOIOTMYECKON HAYKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

TOTOBHOCTH OLIEHUBATh IIOBEJIEHUE U MOCTYNKHU C MO3UIMHM HPABCTBEHHBIX HOPM M HOPM
HKOJIOTUYECKOHN KYJIbTYPHI;

NIOHMMAHHE 3HaYMMOCTH HPAaBCTBEHHOT'O aclleKTa JEATEJIbHOCTH YEIOBEKA B MEIUIMHE U
OHOJIOrHH;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

IIOHUMaHME PoJIK OHOJIOTUH B (POPMUPOBAHMM ICTETUUECKOH KyJIbTyphl TMYHOCTH;

5) ¢wusuyeckoro BocnuTaHus, (OPMHPOBAHUS  KYJAbBTYpPbl 310POBbSI U
IMOLMOHAIBLHOIO 0JIArONMONyYus:

OTBETCTBEHHOE OTHOILEHHE K CBOEMY 370pPOBBIO M YCTAaHOBKA Ha 3/I0pPOBBIN 00pa3 >KU3HU
(3m0opoBO€ NHUTaHUE, COONIOIEHUE TUTHEHNYECKUX MPABUI U HOPM, COaJIaHCUPOBAHHBIA PEKUM
3aHATUH U OTIBIXA, PEryJsipHas pU3HUecKasi aKTUBHOCTB);



OCO3HAaHHE TMOCIEACTBUI M HENPUSATHE BPEIHBIX MPHUBBIYEK (YNOTpeOICHHE aIKOToJId,
HApKOTHUKOB, KypeHHE) ¥ UHBIX (hOpM Bpeaa it (U3NIECKOro U ICUXUYECKOTO 3I0POBbS;

coOirofieHre MpaBMil OE30MACHOCTH, B TOM YHCIE HaBBIKM OE€30MacHOrO MOBEICHUS B
MIPUPOJHOM CpelIE;

c(OpMUPOBAHHOCTh HaBbIKa pe(IIEKCUH, YIpaBJICeHHE COOCTBEHHBIM SMOIMOHATBHBIM
COCTOSIHHEM;

6) TPy10BOr0 BOCIUTAHMS:

AKTUBHOE y4YacTHE B PEIICHUH MPAKTUYCCKUX 33/1ad (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHH3aIiH, HACEJIEHHOTO IMyHKTa, Kpasi) OMOJOrM4eCKON M 3KOJOTHYECKON HalpaBiIeHHOCTH,
MHTEpPEC K MPAKTHISCKOMY M3YUYEHUIO POECCHii, CBI3aHHBIX C OMOJIOTHEH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

OpUEHTAIMsl Ha TPUMEHEHWE OWOJIOTMYECKUX 3HAHWHA TMPH PEIICHWH 3aJad B 00JIACTH
OKPY’KaIOIIEeH Cpelbl;

OCO3HAHUE HKOJOTUYECKUX MPOOJIEM U MMyTel WX pelICHUs;

TOTOBHOCTb K YYaCTHIO B IPAKTHYECKOU 1€ATEIbHOCTH 3KOJIOTMYECKOI HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

OpUEHTAIlMsl Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX THpPEJCTaBIeHUNH 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI35IX YEJIOBEKA C IMPUPOJTHON U COITUATBHOM CPEeIoH;

MOHMMAaHUE PO OMOIOTHYECKON HAyKu B (POPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS;

pa3BUTHE Hay4yHOW JII0OO3HATEIBHOCTH, MHTEpeca K OMOJOTrMYecKol HayKe, HaBBIKOB
MCCJIEI0BATENbCKON IEATEIbHOCTH;

9) amantanum oO0ydammerocsi K H3MEHSIOIMUMCH YCJOBHSIM COLHMAJBHOH U
NPUPOIHOH Cpelbl:

aJIcKBaTHAs OLICHKA U3MEHSIOIINXCS YCIIOBUIA,

NpUHITHE pelleHus (MHIWBHUIyalbHOE, B TpPYNIE) B H3MEHSIONIMXCS YCIOBHSAX Ha
OCHOBaHUU aHaJln3a OMOJOrn4YecKoil nHpOopMaIuy;

IUTAHUPOBAHKUE JCHCTBHII B HOBOW CHUTyallMM Ha OCHOBaHHHM 3HAHWNA OHMOJIOTHYECKHX
3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI IO OWOJIOTHHM OCHOBHOTO OOIIETO
o0Opa3oBaHMs, IODKHBI OTpakKaTh OBJAJIEHHWE CIEAYIOUUMH YHUBEPCATbHBIMU YYEOHBIMU
NEUCTBUSIMU:

Ilo3naBaTe/ibHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

1) 6a3oBbIe JJOrMUYecKHUe AeHCTBUS:

BBISIBJISITH U XapaKTEPH30BaTh CYIIECTBEHHBIC MPHU3HAKA OHOJOTHMYECKUX OOBEKTOB
(s1BIIEHU);

YCTaHABIMBATh CYHIECTBEHHBIH MPU3HAK KIACCU(PUKANUU OUOIOTHUECKUX OOBEKTOB
(sSIBJICHWH, TMPOIIECCOB), OCHOBAHHS Il OOOOIIEHUS W CpPaBHEHUS, KPUTEPUH ITPOBOIAMOTO
aHaJIu3a;

C y4€TOM TMPEIOKEHHON OHOJOTUYECKONW 3a/lauyd  BBISABIATH 3aKOHOMEPHOCTH |
MPOTUBOPEUYUST B paccMAaTPUBaeMbIX (akTax W HAOMIOACHHSX, MpEAsiaratb KPUTEpUU s
BBISBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;

BBISBJISITH JeUIIUTHI UHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX ISl PEIICHUs TTOCTABICHHON
3aJauu;

BBISIBJISITH  TIPUYUHHO-CIICICTBEHHBIC CBSI3U TPH M3YyYEHUU OMOJOTUYECKHUX SIBICHUU U
MIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM J€TyKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKIIOYCHHI TT0 aHAJIOTHH, (POPMYTHUPOBATH TUIIOTE3BI O B3AUMOCBSI3SX;



CaMOCTOSITEIbHO ~ BBIOMpAaTh CHOCOO pemieHus Y4eOHOW OMOJOTHYECKON 3amadyu
(cpaBHMBAaTh HECKOJIBKO BapHUaHTOB pEIIEHUs, BHIOMpaTh HauOojee MOAXOISAIUN C yd4EToM
CaMOCTOSITEJIbHO BbIJICIIEHHBIX KPUTEPUEB).

2) 6a30BbIe HCCIeA0BaTENbCKHUE el CTBHS:

UCIIOJIb30BaTh BOIIPOCH! KAaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMUS,

(bopMyIHpOBaTh BOMPOCH, (PUKCHPYIOIIUE Pa3pblB MEXKIY PEaJbHBIM M IKeIaTeIbHBIM
COCTOSIHUEM CUTYalluu, 00BEKTa, U CAMOCTOSTEIbHO YCTaHABIUBATh HCKOMOE U JJAHHOE;

¢dbopmupoBaTh TUIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXICHUH, apryMEHTHPOBATh CBOIO
HO3ULIHIO, MHEHUE;

IPOBOJIUTH IO CAMOCTOATENBHO COCTABICHHOMY IUIaHy HAONIOJCHNUE, HECIOXKHBIN
OMOJIOTMYECKUH SKCIIEPUMEHT, HEOOJbIIOE MCCIEIOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH
Ouonornyeckoro o0beKkTa (mpolecca) H3y4YCHHs, NPUYMHHO-CICJICTBEHHBIX CBs3eH W
3aBUCUMOCTEH OMOIOrHYeCKHX 00BEKTOB MEXKIY COOOM;

OLICHMBATh HAa NPUMEHHMOCTb M JOCTOBEPHOCTH HH(OpMAINIO, MOJYYCHHYIO B XOJI€
HaOJIOACHUS U SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYITUPOBATh 0OOOIIEHNS U BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOICHUS, SKCIEPUMEHTA, BJaJleTh MHCTPYMEHTAMH OLEHKU JOCTOBEPHOCTH MOJYYEHHBIX
BBIBOJOB 1 0000IIEHNI;

IPOTHO3UPOBATh BO3MOXKHOE JajibHEiIlee pa3BUTHE OMOJIOTMYECKUX MPOLIECCOB U HX
MOCJIEICTBHSI B AHAJTOTMYHBIX MJIM CXOJHBIX CUTYaIUsIX, @ TAK)KE BBIIBUTATH MPEIIOI0KEHUS 00
UX PA3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

3) padora ¢ nunpopmaumeii:

OPUMEHATh pa3InYHble METObl, MHCTPYMEHThl M 3alpochl NpHU IOUCKE M OTOOpe
Onoornyeckoil MHPOPMAIIUN WU JaHHBIX M3 UCTOUYHUKOB C YYETOM INPEIIOKESHHON y4eOHOMH
OMoIornYecKoi 3a1a4u;

BBIOMPATh, AHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH OHMOIOTHYECKYIO
MH(OPMALIHIO PA3INYHBIX BUI0B U (HOpM IpeACTaBICHNUS;

HAXOJIUTh CXOJHBIE apTyMEHTHI (ITOJITBEPIKIAIONINE WM OMPOBEPTaloNINe OJHY U TY Ke
U110, BEPCHUIO) B Pa3IMYHBIX HH(POPMALMOHHBIX UICTOUHUKAX;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMalbHYIO (QOpMY MpeacTaBieHUs UHGOpMaluu U
WITIOCTPUPOBATh pelllaeMble 33Jja4ul HECJIOXKHBIMU CXeMaMH, TuarpaMMaMu, HHOW rpaduKoi u
UX KOMOUHAILIUSIMU;

OLIEHUBATh HaAE&KHOCTb OMOJIOTMYECKON WMHGOpPMALUU 1O KPUTEPHUSIM, MPEASIOKECHHBIM
YUUTENEeM HITH c(HOpMYITMPOBAHHBIM CaAMOCTOSTEIHHO;

3alIOMMHATh U CUCTEMATH3UPOBATh OMOJIOTHYECKYI0 HH(POPMALIHUIO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

1) oO1enne:

BOCIIPHHUMATH ¥ (POPMYyIIMPOBATH CY)KIEHHS, BEIPAXKAaTh IMOIIMH B ITPOIECCE BHITOIHEHUS
NPaKTUYECKUX U JTa0OpaTOPHBIX padoT;

BbIpaxaTh ce0s (CBOIO TOUKY 3pEHHs1) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, 3HATh M PACIO3HABATH MPEIINOCHUTKA KOHGIUKTHBIX CUTYAIlMd U CMATYATh KOH(IIUKTHI,
BECTH MIEPETOBOPHI;

MOHUMAaTh HAMEPEHHS APYTHX, MPOSBIATH YBAKUTEIHHOE OTHOIIEHHE K COOCCETHUKY U B
KOPPEKTHOH (popme hopMyIHpPOBATh CBOU BO3PAKECHHUS;

B Xojic¢ Auasora W (WiaM) AUCKYCCHUH 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOit
OMOJIOTHYECKOM TeMbI U BBICKa3bIBAaTh UJIEH, HALIEIICHHBIC Ha pelIeHre OMOJIOTHUECKON 3a1auu U
noj/iepaHue 0J1arokenaTeIbHOCTH OOIICHUS;

COITOCTABJIATH CBOM CYXICHUS C CY>KICHUSMU JPYTUX YYaCTHUKOB AUAI0ra, 00HAPYKUBATh
pasn4Ke U CXOJCTBO MO3ULINH;



MyOJIMYHO  TPEACTABIATh  PE3YyJbTAaThl  BBIMOJIHEHHOTO  OWOJIOTHYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

CaMOCTOSTEIIbHO BBIOMpATh (opMaT BBICTYIUICHUS C YYETOM 3a1ad NpE3eHTAllud |
O0COOCHHOCTEH ayJJUTOPHH U B COOTBETCTBUHU C HUM COCTABJIATH YCTHBIC Y MTMCHbMEHHBIE TEKCTHI C
WCITOJIb30BaHUEM MJUTFOCTPATHUBHBIX MaTepPHAJIOB.

2) coBMeCTHAs 1eITeJIbHOCTD:

MMOHUMATh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIAMBHUAYaJIbHON pabOTHI MpHU
peIIeHNH KOHKPETHOW OMOJIOTUYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh TIPUMEHEHUS
TPYIIOBBIX (OPM B3aUMOJACHCTBUS IIPU PEIICHUN MTOCTAaBICHHOW YUeOHOW 3a/1auu;

NPUHUMATH IIeJIb COBMECTHOW JEATEIbHOCTH, KOJUIEKTMBHO CTPOUTH NEHCTBUS 1O €&
JOCTYDKCHHIO: PacHpelessaTh pPOJU, JI0rOBapuMBaThCs, OOCYXKIaTh TMIPOLECC W PE3yJIbTaT
COBMECTHOH pabOThl, yMETh 0000IIATh MHEHHS HECKOJBKUX JIOJCH, MPOSBISATH TOTOBHOCTh
PYKOBOJUTb, BHIIOJIHATH OPYUYEHUS, TOJUUHATHCS;

IUTAHUPOBATh OPTAHHM3AIMI0 COBMECTHOW pabOThI, OMpPENeIsATh CBOI POJIb (C Y4ETOM
MPEINOYTEHU M BO3MOXKHOCTEH BCEX YYACTHHUKOB B3aUMOJICHCTBUS), pacHpeleNiaTh 3aladyd
MEXJIy YWICHAMH KOMaHJbI, Y4aCTBOBATh B IPYIIIOBBIX (opMax paboThl (0O0CYyXIACHUS, OOMEH
MHEHUSIMU, MO3TOBBIC IITYPMBI U HHBIE);

BBITIOJHATh CBOIO 4acTh Pa0OOTHI, JOCTUTATh KA4YECTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIpPAaBIECHUIO U KOOPAUHUPOBATH CBOU JICUCTBUA C APYTUMHU UJICHAMH KOMAaH/IbI;

OIICHUBATh KAa4eCTBO CBOETO BKJIAJIa B OOIIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hOpMYyJIUPOBAHHBIM yYaCTHUKAaMU B3aUMOJICHCTBUS, CPAaBHUBATH PE3YJIbTAaThl C HCXOMHOMN
3amaded ¥ BKJIQJ KaXKIOTO WieHAa KOMaHJBI B JOCTHIXKCHHE PE3YJIbTAaTOB, PA3ACIATh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K MIPEIOCTABICHUIO OTUYETA MEepe]l TPYIION;

OBJIAJICTh ~ CHUCTEMOH  yHHBEPCAJIbHBIX KOMMYHHKATHBHBIX JICWCTBHUH, KOTOpas
obOecrieunBaeT C(HOPMUPOBAHHOCTh COLMATBHBIX HABBHIKOB M SMOIIMOHATBHOTO HWHTEIJIEKTa
o0yyJaronuxcs.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

BBISBJISITH MPOOJEMBbl Ml PEUICHHUs B JKU3HEHHBIX U Y4YEOHBIX CHUTYalUsX, UCIOJb3Ys
OMOJIOTMYECKHE 3HAHHUS

OpUEHTUPOBAThCS B PA3JIMYHBIX [OAXO0JaX TMPUHATUS pelIeHUuN (MHIWBUIYaITBHOE,
MPUHSITHE PEIICHUS B TPYIINE, IPUHATHAE PEIICHUN TPYIIION);

CaMOCTOSITENIbHO COCTaBIISATh ANTOPUTM pELIeHHs 3aJauyd (UM €ro 4acTh), BBIOMpPATH
crnocod pemeHuss ydeOHOW OuoIornueckoil 3agaud C¢ y4y€TOM MMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MIpeiaraeéMble BApUAHTHI PEIICHUN;

COCTaBJIATh IUIAH JCWCTBHHA (IJIaH peau3allid HAMEYCHHOTO aJTOPUTMA PEIICHHS ),
KOPPEKTUPOBATH MPENTIOKEHHBINA AITOPUTM C YUETOM TMOTyICHUS HOBBIX OMOIOTHYECKUX 3HAHUN
00 n3y4aemMoM OHOJIOTHYECKOM OOBEKTE;

JieNath BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, IMOIHOHAIbHBII HHTEJIEKT:

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHH;

JIaBaTh OIEHKY CUTYAIlUH W MPE/JIarath IlaH e€ N3MECHEHUS;

YYUTHIBATh KOHTEKCT U MIPEIBUIETh TPYTHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUH
y4eOHOM OMOJIOTMUECKON 3a/1auH, aJalTHPOBATh PEIICHUE K MEHSIOIITUMCS 00CTOSATEIHCTBAM;

OOBSCHATh TIPUYUHBI TOCTIKEHUS (HEIOCTIIKEHUS) Pe3yJbTaTOB JEATEIBHOCTH, /1aBaTh
OIICHKY ITPHOOPETEHHOMY OMBITY, YMETh HAXOAUTH MO3UTUBHOE B TIPOU3OIISIICH CUTYallUH,

BHOCHUTH KOPPEKTUBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, H3MEHUBIIHXCS
CUTyaIui, YCTAaHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYAHOCTECH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUSIM;

pasnuyaTh, HA3bIBAaTh U YIPABJISATH COOCTBEHHBIMU AMOIUSIMU U SMOIUSMU JPYTHX;

BBISIBJISITh M aHATH3UPOBATH IPUYUHBI YMOIINN;



CTaBUTh ce0s HA MECTO JIPYTOro YeiaoBeKa, MOHUMAaTh MOTUBBI U HAMEPEHUS APYroro;

PEryIupoBaTh COCO0 BHIPAYKEHHS SMOLIUH.

IIpunsiTHe ceds1 M APyrux

OCO3HAHHO OTHOCHUTBHCS K JPYTOMY UYEJIOBEKY, €T0 MHEHHUIO;

IpHU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOe K€ MPaBo JAPYroro;

OTKPBITOCTB ce0e U JPyTuM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIQIETh CHUCTEMOHM YHUBEPCAIbHBIX YYEOHBIX pETYJISATUBHBIX JCHCTBHUH, KOTOpas
oOecrieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSISI MO3UIUS
J'II/I‘IHOCTI/I), U JKHU3HCHHBIX HABBIKOB JIMYHOCTH (ynpaBHeHI/ISI CO6OI>'I, CaMOUCHUIIIINHBI,
YCTOWYUBOTO IMOBEACHHUS).

INPEAMETHBIE PE3YJIbTATbBI

[IpenmerHble pe3yiabTaThl OCBOEHHUS MPOTrPaMMBbl 110 OHMOJIOTUM K KOHIy OOy4yeHus 6 &
Knacce:

XapaKTepu30BaTh 300JI0THI0 KaK OMOJIOTMYECKYIO HAayKy, €€ pa3fielbl U CBsI3b C IPYTHMHU
HayKaMU U TEXHUKOM;

XapaKTepu3oBaTh IMPUHIMIBI  KJIaCCU(UKAMK SKUBOTHBIX, BHJ KaK OCHOBHYIO
CUCTEMATUYECKYI0 KaTErOpUIO, OCHOBHbBIE CHCTEMAaTUYECKUE TPYIIbI )KUBOTHBIX (IpocTeiine,
KUIIEYHOIIOJIOCTHBIE, IJIOCKHUE, KPYTJble M KOJIbYaTble YEepBU, UYICHUCTOHOTHE, MOJUIIOCKH,
XOpJOBBIE);

NPUBOANUTH TpUMEpHl BKiIaga poccuiickux (B Tom umcie A. O. Kosanesckuii, K. U.
CkpsiOun) u 3apy0esxHbIX (B ToM uncie A. Jleenryk, XK. KroBbe, J. I'ekkens) yu€HbIX B pa3BUTHE
HayK O )KUBOTHBIX;

IPUMEHSTh OMOJIOTUYECKUE TEPMUHBI M TOHATUS (B TOM YHUCIE: 300JI0THS, 3KOJOTHUS
KUBOTHBIX, ITOJIOT U, 1aJI€0300JI0TUsl, CUCTEMATHKa, LIapCTBO, TUII, OTPAL, CEMEUCTBO, PO, BUJ,
YKUBOTHAs KJIETKA, )XUBOTHAsI TKAHb, OPTaH >KHBOTHOTO, CHCTEMBI OPTaHOB )KUBOTHOTO, 5KHBOTHBIH
OpraHu3M, MUTaHUE, JbIXaHUE, POCT, pa3BUTHE, KPOBOOOPAIIIEHHE, BbIJIEIIEHUE, OIIOPa, ABHKEHHE,
pa3MHOXXEHHE, MapTEHOTeHe3, pa3/ipakUMOCThb, peQuieKCc, OpraHbl YyBCTB, IMOBEIEHHUE, Cpena
o0uTaHus, IPUPOHOE COOOIIECTBO) B COOTBETCTBUH C ITOCTABIEHHON 3a7aueil 1 B KOHTEKCTE;

pacKpbIBaTh OOIIME NMPU3HAKK >KUBOTHBIX, YPOBHU OpraHMU3aIMK >KMBOTHOTO OpraHHU3Ma:
KJIETKH, TKAHH, OPTaHbl, CHCTEMbl OPTaHOB, OPIaHU3M;

CpaBHUBATH JKUBOTHBIC TKAHH U OPTaHBI )KUBOTHBIX MEKIY COOOMH;

OINMCHIBATh CTPOCHUE U JKU3HEIEATENBHOCT JKUBOTHOIO OpraHU3Ma: ONOpYy U JABUXKECHHUE,
NUTaHKUE U MUIIEBapEeHUE, TbIXaHUE U TPAHCIIOPT BELIECTB, BbI/IEJICHHUE, PETYJIISIUIO U TOBEICHNUE,
pOCT, pa3MHOXEHHE U Pa3BUTHE;

XapaKTepu30BaTh MIPOLIECCHI KHU3HEJEATEIIbHOCTH KUBOTHBIX M3yYaeMbIX
CHUCTEMaTHUYECKUX TPYNN: ABM)KEHHE, NMUTaHHWE, JbIXaHWEe, TPAHCIOPT BEIIECTB, BBIJCICHHE,
pEryJsinio, MOBEJAEHHE, POCT, pa3BUTHE, PA3MHOXKECHHE;

BBISBIISAT NIPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXIY CTPOCHHEM, KH3HEICSATEIbHOCTHIO U
Cpenoi OOMTaHuUs )KUBOTHBIX M3y4aeMbIX CHCTEMAaTHYECKUX TPYIII;

pa3inyaTth W OIUCHIBATh JKUBOTHBIX H3yYaeMbIX CHUCTEMATHUECKUX TpYMI, OTAeIbHbIE
OpraHbl M CHCTEMbl OPraHOB II0 CXEeMaM, MOJEeIsIM, MyJisbkaMm, pelbeHbIM Tabiuiam,
MPOCTEUIINX — IO H300PAKECHUSAM;

BBISBJIATh INPHU3HAKM KJIACCOB YIEHHCTOHOTMX MU XOPJIOBBIX, OTPAJOB HACEKOMBIX U
MJIEKOITUTAIOINX;

BBITIOJIHSTh TPAKTUYECKUE H J1a0OpaTopHbie paldOThl MO MOPGOJIOTHH, aHATOMUH,
(U3MOTIOTHH U TOBEIEHHUIO )KUBOTHBIX, B TOM YHCIE pabOThl ¢ MUKPOCKOIIOM C MOCTOSIHHBIMU
(pukcHMpOBaHHBIMHA) W BPEMEHHBIMH MHKpPOIpENapaTaMu, HCCIEI0BATEIbCKAE PadOThI C
UCIIOJIb30BaHUEM ITPHOOPOB U MHCTPYMEHTOB I (PPOBOI TabopaTopuu;



CpPaBHHMBATh NMPEACTABUTENCH OTHENbHBIX CUCTEMATHUECKUX TPYII XKUBOTHBIX U JENaTh
BBIBO/Ibl HA OCHOBE CPaBHEHUS;

KJIaCCU(UIIUPOBATH )KUBOTHBIX HA OCHOBAaHUU OCOOECHHOCTEH CTPOCHHS,;

ONMCHIBATh YCJIOKHEHUE OPTaHM3allUU )KMBOTHBIX B XOI€ IBOJIIOLIMM )KMBOTHOTO MUpa Ha
3emie;

BBISBIISAITh YEPThl TNPHUCIIOCOONEHHOCTH J>KMBOTHBIX K CpeAe OOWTaHWs, 3HAYECHUE
9KOJIOTHYECKUX (PaKTOPOB JJISl )KUBOTHBIX;

BBISIBIISITH B3aUMOCBSI3U )KUBOTHBIX B IPUPOAHBIX COOOIIECTBAX, IETIH MTUTAHUS;

YCTaHABIMBAaTh B3aWMOCBSI3M JKHUBOTHBIX C PACTEHUAMH, TPUOAMHU, JUIIAMHUKAMHU U
OaKTepHsIMH B IPUPOIHBIX COOOIIECTBAX;

XapaKTepU30BaTh JKUBOTHBIX MPUPOJIHBIX 30H 3e€MJIM, OCHOBHBIE 3aKOHOMEPHOCTHU
pacnpoCTpaHEHUs )KUBOTHBIX 110 IUIAHETE;

pacKpbIBaTh POJIb )KUBOTHBIX B MPUPOTHBIX COOOIIECTBAX;

PacKpbIBaTh POJIb JOMAUIHUX W HENPOAYKTUBHBIX JKUBOTHBIX B JKM3HU 4YEJIOBEKa, POJIb
MIPOMBICIIOBBIX )KHBOTHBIX B X031 CTBEHHOM 1€ATEILHOCTH YEJIOBEKA U €T0 MOBCEAHEBHON KU3HU,
OOBSACHATH 3HAYEHHE KUBOTHBIX B IIPUPOJIE U )KU3HU YEIIOBEKA;

UMETh MPECTABICHUE O MEPOIPHUITHIX IO OXpaHe KUBOTHOT'O MUPA 3eMIIH;

JEMOHCTPUPOBATh HA KOHKPETHBIX IIPUMEpaX CBsI3b 3HAHUM 110 OMOJIOTUU CO 3HAHUSIMHU 110
MaTematuke, (pu3uKe, XUMUHU, reorpauu, TEXHOJIOTHH, MPEIMETOB TI'YMaHHUTAPHOTO IMKJIOB,
Ppa3IUYHBIMU BUJAAMU UCKYCCTBA;

UCIIOJIb30BAaTh METOJbI OMOJIOTHUU: MPOBOAUTH HAOIIOJCHUS 32 YKHUBOTHBIMH, OMHCHIBATH
JKUBOTHBIX, UX OPTraHbl U CHUCTEMbl OPraHOB; CTABUTb MPOCTEUIINE OHMOJIOTMYECKUE OIbBITHI U
AKCIIEPUMEHTHI;

coOnronarh mnpaBuia 0O€30MacHOro Tpyda NMpu pabore ¢ y4eOHbIM M J1TaOOpPaTOPHBIM
000py/I0BaHHEM, XMMHYECKOH MOCY/N0i B COOTBETCTBUM C HMHCTPYKLHUSMH Ha ypOKE U BO
BHEYPOUHOM J1€ATEIbHOCTH;

BJIaJIETh MpHEéMaMu paboThl ¢ HHGOpManuei: GopMyJIHpOBaTh OCHOBAHUS [Tl 3BJICUEHUS
1 000011eHUs HH(OPMaLUU U3 HECKOJbKUX (3—4) HCTOYHUKOB, TPE0Opa3OBbIBaTh HHPOPMAIUIO
13 OIHOM 3HAKOBOU CHCTEMBI B APYTYIO;

co3laBaTh MHCbMEHHbIE M YCTHBIE COOOIICHMS, HCIIOJIb3Yys TOHATHUIHBIA ammapar
U3y4aeMoro pasjena OHOJIOTHM, CONPOBOXKJIATh BBICTYIJICHHE MpE3eHTalMed ¢ yd&ToM
OCOOEHHOCTEHN ayTUTOPUH O0yJAFOIIINXCS.

[IpeameTrHble pe3yiabTaThl OCBOEHHUS MPOTrPaMMBl 1O OHMOJIOTUM K KOHIy OOy4yeHus 6 9
Knacce:

XapaKTepu30BaTh HAYKHU O YeJIOBEKe (aHTPOIIOJIOTHIO, AaHATOMHIO, (PU3HOJIOTUIO, MEAUIIUHY,
TUTHEHY, SKOJIOTHIO YeJIOBEKa, ICUXOJIOTHIO) M UX CBSI3U C IPYTUMHU HAyKaMH U TEXHUKOM;

OOBSICHATD IOJIOKEHHE YeNIOBeKa B CHCTEME OPraHHYeCKOro MHpa, €ro MPOUCXOXKICHHUE,
OTJINYMSI YeJIOBEKa OT KUBOTHBIX, TPUCIIOCOOTIEHHOCTh K Pa3IMUHbIM 3KOJOTHYECKUM (aKkTopam
(uemoBeueCcKUe pachl M AN TUBHBIE THUITBI JIOAEH), POACTBO YEIOBEUECKUX pac;

MPUBOJIUTH MpUMeEpHI BKIaga poccuiickux (B Tom uucie U. M. Ceuenos, U. I1. [1aBnos, U.
U. Meunukos, A. A. Yxtomckuii, [1. K. AHoxuH) u 3apy6exHbix (B ToMm uucie Y. ['apseit, K.
bepnap, JI. Tlactep, Y. JlapBuH) y4€HBIX B pa3BUTHE MPEACTABICHHN O TMPOUCXOXKICHUU,
CTPOEHHH, KUZHEJEATEIbHOCTH, IOBEIEHNH, SKOJIOTUH YEJI0OBEKA,

INPUMEHSTh OMOJIOTHYECKHE TEPMUHBI U TIOHATHS (B TOM YHCIIE: LIUTOJIOTHUS, THUCTOJIOTHUS,
aHaTOMMsI 4YeNoBeKa, (M3MOJIOTUS YEeJNOBEKa, TMTHEHA, AHTPOIIOJIOTHS, SKOJIOTHS 4eJIOBEKa,
KJIETKa, TKaHb, OpraH, CUCTEMa OpPraHoB, MUTaHUE, JbIXaHUE, KpoBOOOpalleHne, 0OMeH BEIECTB
U NpEeBpallleHue dHEpruu, IBUKEHHE, BBIIEICHHUE, POCT, Pa3BUTHE, IIOBEIECHUE, PA3MHOXKEHNE,
pa3apaKuMoOCTh, PETYJSAIUs, TOMEOCTa3, BHYTPEHHSS Cpelja, UMMYHHUTET) B COOTBETCTBHH C
MMOCTaBJICHHOM 3aJaueii M1 B KOHTEKCTE;



MIPOBOJIUTH OIKMCAHHWE MO BHEIIHEMY BHUAY (M300pakKeHHIO), cXemMaM OOIMHUX IMPU3HAKOB
OpraHu3Ma 4elioBeKa, YPOBHEH €ro OpraHu3alMy: KJIETKH, TKaHU, OpTaHbl, CHCTEMBl OPraHOB,
OpraHu3M;

CpaBHUBATh KJIETKH Pa3HBIX TKaHEH, TPynn TKaHEH, OpraHbl, CHCTEMbl OPIaHOB YEJIOBEKa,
MPOLIECCHI KU3HEACSITETLHOCTH OpraHU3Ma YeloBeKa, JIeJIaTh BIBOJIbI HA OCHOBE CPAaBHEHUS;

pa3nn4yaTth OWOJIOTMUYECKH AaKTHBHBIE BEIIECTBA (BUTAMHUHBL, (EPMEHTHI, TOPMOHBI),
BBISIBJISITH UX POJIb B Ipoliecce 0OMeHa BEIeCTB U MPEeBpallleHUs YHEPTUH;

XapaKTepu30BaTh OMOJIOTMYECKHUE MPOLECCH: OOMEH BEIIECTB U IMPEBpAIICHUE SHEPTHUH,
NUTaHue, TbIXaHUE, BBIJECIIEHUE, TPAHCIOPT BEIIECTB, NBUKEHHE, POCT, PErysuus (QyHKIUH,
UMMYHUTET, IOBEICHUE, Pa3BUTHE, PAa3MHOKEHHE YEeTIOBEKa;

BBISIBJISITH IPUUYMHHO-CIICACTBEHHbBIE CBSI3U MEX]y CTPOECHHUEM KJIETOK, OPraHOB, CHUCTEM
OpPraHOB OpraHM3Ma YeJIOBEKa M UX (YHKUUSMH, MEXKIY CTPOCHUEM, KU3HEICSITEIHHOCTHIO U
cpenoil 0OUTaHUS YEeIIOBEKa;

OPUMEHATh OHOJOTMYECKHE MOJENU JJIsl BBIABICHHUS OCOOEGHHOCTEH CTPOCHHS U
(GYHKIIMOHUPOBAHUS OPTAaHOB U CUCTEM OPraHOB UEJIOBEKA;

OOBSICHATH HEHPOTYMOPAIBHYIO PETyISLHUIO0 MPOIECCOB KU3HEACATEIEHOCTH OpraHUu3Ma
YeII0BEKa;

XapaKTepu30BaTh M CPaBHUBATH OE3YCIIOBHBIC U YCIOBHBIE pe(IeKChl, HACIEACTBEHHBIC U
HEHACIIEJICTBEHHBIE TPOrpaMMBbl TOBEACHHS, OCOOEHHOCTH BBICIICH HEPBHON AESITETHLHOCTH
YeNoBeKa, BHIBI MOTPEOHOCTEH, MaMsTH, MBIIUICHHUS, PEYd, TEMIIEPAMEHTOB, SMOLMH, CHA,
CTPYKTYpPY (PYHKIIMOHAJIBHBIX CHUCTEM OpraHHM3Ma, HANpPaBIEHHBIX Ha JOCTH)KEHHE MOJIE3HBIX
PUCIIOCOOUTENFHBIX PE3YIIbTATOB;

pa3inyaTh HaclI€JCTBEHHbIE W HEHACJIEJICTBEHHbIE (MH(EKIMOHHbIC, HEMH(EKIINOHHBIE)
3a007IeBaHUs YEJIOBEKa, OOBACHATh 3HAYCHHE Mep MNPOMQUIAKTHKH B TIPEAYyNPEKICHUH
3a00JIeBaHU YEJI0BEKa;

BBIMOJHATh TPaKTHUUECKUe U JabopaTopHble pabOThl MO MOP(OJIOrHM, aHATOMMHH,
(GU3MOJIOTHM U TIOBEICHUIO YeJIOBEKa, B TOM 4Hclie paboThl ¢ MHUKPOCKOIOM C MOCTOSHHBIMHU
(pukcupoBaHHBIMM) M BpPEMEHHBIMM MHKpOIIpenapaTaMH, HCCIEI0BaTeIbCKUe paboThl C
UCIOJIb30BaHUEM MTPUOOPOB U MHCTPYMEHTOB 1M (PPOBOI TabopaTopuy;

pemaTh Ka4eCTBEHHBIE M KOJHMYECTBEHHBIC 3aJaud, HCIIOJBb3YysS OCHOBHBIE TOKa3aTeNH
3/10pOBbsI YeNIOBEKA, IPOBOIUTH PAacUEThl U OLIEHUBATh MTOJTyUEHHbIC 3HAUCHMUS;

apryMEHTHPOBATh OCHOBHBIE NMPUHIUITBI 37J0POBOTO 00pasa XKMU3HH, METOIBI 3aIUTHl U
YKpPEIUICHUsI 3/10pOBbSl 4eJOBEKa: COAJaHCUPOBAHHOE MHUTAHUE, COOJIIOJICHHE NMpaBWJI JIMYHOU
TUTUCHBI, 3aHATHA (QU3KYJIBTYpOH W CHOPTOM, palMOHANbHAs OpraHu3alus TpyAa u
MOJTHOLEHHOT'O OT/IbIXa, TO3UTHUBHOE SMOIIMOHAIBHO-TICHXHUECKOE COCTOSHUE;

UCTIONIB30BaTh MPHOOPETEHHBIC 3HAHUS M YMEHUs ISl COONIOIEHUS 3I0pOBOTO 0Opasa
KHU3HHU, COAJTAHCHPOBAHHOI'O MHUTaHUS, (PU3MUYECKOW AKTUBHOCTH, CTPECCOYCTOMYMBOCTH, IS
WCKJTFOUEHHUSI BPETHBIX TIPUBBIYEK, 3aBHCUMOCTEI;

BJIaJICTh MPUEMAMU OKa3aHUsI TIEPBOI TOMOIIIM YEJIOBEKY MTPH MOTEPE CO3ZHAHUS, COTHEYHOM
U TEIJIOBOM YZAape, OTPaBJICHUH, YTOIUICHUH, KPOBOTEYCHUH, TPABMaxX MITKHX TKaHEW, KOCTeH
CKeJleTa, OpraHOB YyBCTB, 0’KOTaX U OTMOPOKEHUSX;

JIEMOHCTPHPOBATh HAa KOHKPETHBIX MIPUMepax CBSA3b 3HAHUH HAYK O YEIIOBEKE CO 3HAHUSIMHU
IPEMETOB €CTECTBEHHO-HAYYHOTO M T'YMAaHMTAapHOTO IIMKIJIOB, Pa3IUYHBIX BUIOB MCKYCCTBA,
TEXHOJIOTUH, OCHOB 0€30TIaCHOCTH JKU3HEACITEIbHOCTH, (PU3NIECKON KYIIbTYPHI;

UCIIOJIb30BaTh METOBI OMOJIOTHU: HAOII0IaTh, U3MEPSTh, OMUCHIBATh OPTaHU3M YelIOBEKa
U TIPOLECCHl €ro >KU3HENEATENIbHOCTH, MPOBOAUTH IMPOCTEUIINE HCCIEIOBAaHMUS OpraHu3Ma
4eJI0BEKa U OOBACHATH UX PE3yJIbTaThI;

coOmoaTh mpaBwiia 0E30MaCHOTO Tpynda Mpu paboTe ¢ ydeOHBIM M J1abOpaTOPHBIM
000pyI0BaHHEM, XMMHYECKOH MOCYI0M B COOTBETCTBUM C HMHCTPYKLUHUSMH Ha YpOKE U BO
BHEYPOUHOM 1€ATEIbHOCTH;



BJIZIETh MpHEMaMu paboThl ¢ HHGopManuei: GopMyIupoBaTh OCHOBAHHUS JUIS NU3BICUCHUS
1 00001meHus HHPOPMAITUN U3 HECKOIBKHX (4—5) HCTOUHUKOB; MPE0OPa30BhIBATH HHPOPMALIUIO
U3 OJIHOW 3HAKOBOM CHCTEMBI B APYTYIO;

CO3/1aBaTh IHUCHBMEHHBIE M YCTHBIE COOOLICHMS, HCIONb3Yys NOHATHHHBIN ammapaT
U3y4EHHOTO pasfena OHOJOTHH, CONPOBOXAATh BBICTYIJICHHE TMPE3CHTAlUEH ¢ yd4&rom
0COOCHHOCTEH ayJUTOPHH O0YUAIOLIUXCSL.



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 XK i 4 .
HBOTHEIH OPrafiism 05 https://m.edso00.ru/7f418886
5 CtpoeHue U )KU3HEEATENbHOCTh OPraHu3Ma 12 3 bubnuorexa [IOK
JKUBOTHOTO https://m.edso00.ru/7f418886
3 OCHOBHBIE KaT€rOpUU CUCTEMATUKHU 1 bubnuorexa [JOK
JKMBOTHBIX https://m.edsoo.ru/7f418886
4 OIHOKIIETOYHBIC KUBOTHEIC - IIPOCTEHIIINE 3 1 bubmorera [JOK
A P https://m.edso00.ru/7f418886
5 MHOroKJIETOUHBIE KUBOTHBIE. 2 1 bu6mmoreka [IOK
KummeynononoctHbie https://m.edsoo.ru/7f418886
bu6mmoreka [IOK
I1 4 1
6 JIOCKHUE, KPYTIIbIe, KOJIbYaThIe YePBU httos://m.edsoo.ru/ 7418886
bu6mmoreka [IOK
7 4 6 1
JICHHCTOROTHE https://m.edso00.ru/7f418886
bu6mmoreka [IOK
8 M 2 0.5
OIOCKH https://m.edso00.ru/7f418886
bubmuorexa [JOK
9 X 1
OPAOBEIE https://m.edso00.ru/7f418886
bubmuorexa [JOK
1 P 4 1
0 bi0EI https://m.edso00.ru/7f418886
bu6mmoreka [JOK
11
3eMHOBORHEE 3 https://m.edso0.ru/7f418886
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12 IpecMmbIKarommecs 3 E:::;;I/P/I;?ee;(sﬁﬁ/};fmsssa
13 Myt 4 1 fé‘fﬁﬁféifﬁﬁmmssa
14 Mutekonuraronme ! 1 Etilfi;lrz?:;sigrou};fﬂ%%
15 Pa3Butue )xuBOTHOrO MUpa Ha 3emJie 4 0.5 fgfﬁﬁ:ﬁgﬁaﬁf 118886
16 JKHBOTHBIE B IPHPOJHBIX COOOMIECTBAX 3 E:ffg;ﬂf:g;g r(L),/I;mlggge
17 YKuMBOTHBIC I YEIOBEK 3 ]hstlffsJ:I/Ier:(;(sac)chr(t)J/I;f418886
18 Peseproe Bpems 2 Efffiffﬁfﬁ?ﬁﬁmmaae
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 11.5
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9 KVIACC

KoanuecTBO Yyacon DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3iesioB H TEM muppoBLIe
Ne ii/m P Konrpoabnsie IIpakTuueckue (undpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
. bubmuoreka [{OK
! Henosex — OuocounanbHbii BuA 3 https://m.edsoo.ru/7f41aa8c
bubnuoreka [IOK
2 CTpyKTYpa Opranusva ieiobeka 3 ! https://m.edsoo.ru/7f41aa8c
. bubnuoreka [{OK
3 HefiporymopasbHas peryJisims 8 05 https://m.edsoo.ru/7f41aa8c
bubnuoreka [{OK
4 Omopa i nBiieHHe > 2 https://m.edsoo.ru/7f41aa8c
bubmmoreka IIOK
> BHYTPpCHHSA cpeta oprausma 4 05 https://m.edsoo.ru/7f41aa8c
bubmmoteka IIOK
6 Kposoobpamere 4 15 https://m.edsoo.ru/7f41aa8c
bubmmoteka IIOK
1
! Jlbixatiie 4 https://m.edsoo.ru/7f41aa8c
bu6nmorexa LIOK
6 1
8 Huranme n mmesaperne https://m.edsoo.ru/7f41aa8c
bubnunorexa LIOK
4 1.
9 OOMeH BelIeCTB U NMPEBpallleHUE SJHEPTUN 5 https://m.edsoo.ru/7fA1aa8c
10 Kosxa 5 5 bubmuoreka [{OK

https://m.edsoo.ru/7f41aa8c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

bubnunorexa LIOK

11 Briaenenue 3 1 https://m.edsoo.ru/7f41aa8c

12 PasMHOXCHHE U pa3BUTHE 5 05 ﬁﬁgﬁﬁfﬁfﬁﬁmm&

13 OpraHpl 9yBCTB M CEHCOPHBIE CHCTEMBI 5 15 ]r?tPtI;iH/P/IrZT:;(;?r(SII?f 11aa8c

14 IloBenenue u NcUXMUKa 6 1 E:gﬁfﬁggﬁmmc

15 Henosex u OKpy:Karolias cpeaa 3 ﬁggﬁ;&fgjoggﬁﬂlaa&
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15
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