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PabGouas mnporpamma yuebHoro mnpeamera JIVIL.Ol EcrectBozHanue 10
cnenuanbHocT 39.02.01 CoumanbHasi paborta, pazpaboTaHa B COOTBETCTBUHU C
TpeboBanusiMu DenepaabHOr0 TrOCyIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
cpenHero o01mero o0pa3oBaHUs, YTBEPKIACHHOTO MpuKazoM MuHucTepcTBa
oOpazoBanuss u Hayku PO ot 17.05.2012r. Ne 413 (c u3MeHEHUsSMU B
JNEUCTBYIOLIEH  pelakiuu), Ha  OCHOBAHMM  MPUMEPHOM  MPOrpaMMbl
oOmeoOpazoBarenbHOM  yuyeOHOM  nucuuiiiuHbl  «EcTtecTBo3HaHue» st
npoecCHOHANBHBIX ~ 00pa30BaTENBHBIX  OpPTaHM3aIlui,  PEKOMEHJIOBAaHHOMN
denepabHBIM TOCYIapCTBEHHBIM ABTOHOMHBIM yupexaeHueM «denepanbHbli
UHCTUTYT pa3BuTHs oOpa3zoBaHus» (OPI'AY «DHMPO») nns peann3anuu OCHOBHOM
npodeccruonansHoit  oOpazoBaTenbHOM mporpammbel CIIO Ha 06a3e OCHOBHOTO
oOmero o0pa3oBaHus ¢ MOJyYCHUEM cpeaHero oomero oopazosanus (IIpoToxon
Ne 3 or 21 urons 2015, peructpaumoHHblii HOMEp peueH3uu 374 ot 23 urons
2015t. ®T'AY «DUPO»).

Opranmsanus-pazpadorunk: YactHoe mnpodeccronampHoe 00pa3oBaTebHOE
yupexieHne «CTaBpOIOIbCKUIl KOOTIEPATUBHBIA TEXHUKYM.

Pa3zpaboTuukm:
C.A. Hocoga - npenoaaBarens Xumun, buonoruu;
M.B. JlorsuHoBa - npenogasateiab OU3UKHU.

Pabouas nporpamma yueoHoro npenmera JIYI1.01 EcrectBo3Hanue paccmoTpeHa
Ha 3acelaHuM LMKIOBOM Komuccuu «OO0I11eo0pa3oBaTebHbIX, MNPABOBBIX U
KOMMEPYECKUX JTUCLMILIAH»

ITpotokos Ne 10 ot 31 mas 2021 rona

PaGouas mporpamma  yueOnoro mpeamera JVYIL.Ol  EcrecrBo3nanue
pekomenaoBana Meroguueckum coBeroM UIIOY «KoonepaTuBHBIN TEXHUKYM
ITpotokos Ne 5 ot 1 uronst 2021 roga

PaGouwass nporpamma  yuyebHoro mpenmera A VYIL.Ol  EcrtecTBo3HaHue
pexoMenaoBana Meroauueckum coBetoMm UIIOY «KoonepaTuBHBIN TEXHUKYM
[Tocnennue nsmenenus [Iporokon Ne 1 ot 30 aBrycra 2021 rona
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1. MACHHOPT PABOYEH IPOIPAMMBI YUEBHOI'O TIPEIMETA
AYI1L.01 ECTECTBO3HAHME

1.1. ObsacTh npuMeHeHusi padoueii MPpoOrpaMMsbl

PabGouass mporpamma ydeOHOro mpenMera oOIE00pa30BATENBLHOTO  IIMKJIA
«EcrecTBO3HaHMe» NpelHa3HaueHa g pealu3aluu TpedoBaHuit denepanbHOTO
roCyapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CPEAHEro O0IIero oOpa3oBaHus U
ABJIIETCSI YACThIO MPOrpamMMbl IMOATOTOBKM CHELHUAIMCTOB CPEAHEr0 3BEHA 110
cneruanbHocTH 39.02.01 ConmansHas paboTa, peaqu3zyemMoil Ha 0a3e OCHOBHOTO
o01mero o0pa3oBaHwsl, ¢ MOJTYYSHUEM CPETHETO 0OIIEeT0 00pa30BaHUA.

Pabouass  mporpamMmmMa  MOXeT  OBITb  HMCIIOJIB30BAaHA  JIPYTUMH
00pa30BaTEeNbHBIMA OPTaHU3ALUIMH TPOPECCHOHATBHOTO M JIOMOJHUTEIBHOTO
o0pa3oBaHMsl, pealu3yIUMUA 00pa30BaTEIbHYIO MPOTpaMMy CpPETHETro OOIero
oOpa3oBaHUs.

Pabouas mporpamMmma OpHEHTUPOBaHA Ha JOCTHXKEHUE CIIETYIOIINX LIeTIeH:

— OCBOCHHME 3HAHMH O COBPEMEHHON E€CTECTBEHHOHAYYHOM KapTUHE MHpa U
METO/IaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C Han0oJiee BaKHBIMU UJICIMU U
JOCTUKEHUSIMU €CTECTBO3HAHUS, OKA3aBIIMMU OMPEEIISIONIEe BIUSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— OBJIaJIecHHe YMEeHUSIMU NPUMEHATH MOJy4YeHHbIe 3HAHUS [T 00bSICHEHUS
SIBJICHUI OKPYKaIOILETo MUpa, BOCITPUSTHUS uHbopMaIuu
€CTECTBEHHOHAYYHOTO M CHEHHUANIbHOro (IMpOo(EecCHOHATBHO 3HAYUMOTIO)
coaepxkanus, noinydaemon nz3 CMMU, pecypcoB UHTepHeTa, crienuaibHOU U
HAy4YHO-TIOMYJISIPHOU JIUTEPATYPBI;

— Ppa3BUTHE WHTEJUIEKTYaJIbHBIX, TBOPUECKUX CIIOCOOHOCTEN U KPUTHUYECKOTO
MBIIJIEHUS B XOJE NPOBEJIEHUSA MPOCTEHIINX HWCCIEAOBAHHUM, aHalu3a
SBJICHUM,  BOCHPHSATHS M HUHTEPHPETAllMM  €CTECTBEHHOHAYYHOM
uHdopmaIuu;

— BOCHUTaHHe yOEXICHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOB MPUPOABI U
UCIIOJIb30BAHUSI  JIOCTHKEHUH  ©€CTeCTBEHHBIX HAyK Il Pa3BUTHS
[IMBUJTM3AIINH U TTOBBIIIICHUS KaYECTBA KU3HU;

— IPUMEHEHHME eCTeCTBEHHOHAYYHbIX 3HAHUN B MNPO(eCCHOHAIBLHON
NeATEJbHOCTH W MOBCEIHEBHOM KM3HU i1 oOecreueHust 0e30MacHOCTH
KU3HEIEATEeIbHOCTH; IrPaMOTHOTO  HKCIOJIb30BaHUsA COBPEMEHHBIX
TE€XHOJIOTHIA; OXPaHbI 3J0POBbs, OKPY>KAIOILIEH CPEbI.

1.2. Mecro y4eOHOro mpeamera B CTPYKType OCHOBHOIl 00pa3oBaTe/ibHOM
nporpammsl — IHHIICC3

VYueOHbiit npenamet «EcTecTBO3HaAHUE» SABISIETCA Y4€OHBIM MPEIMETOM IO BHIOODPY
u3 o0s3aTenbHOM npeameTHoi obmactu «EctecTtBennbie Haykm» OI'OC cpemnero
o01ero ooOpa3oBaHusI.

B yuebnpix mmanax [IIICC3 UYIIOY «CTaBpomoabCKuii KOOMEpPATUBHBIN
TEXHUKyM» MecTo YyuyeOHoro mpenmera «EcrecTBo3Hanme» - B cocTaBe
JOTIOTHUTENBHBIX  YYEOHBIX TMPEAMETOB, (GOPMHUPYEMBIX W3 005S3aTEIbHBIX
npeaMmeTHbix  obmacter @DPI'OC  cpegHero  obmiero  oOpa3oBaHus, IS



CHELMATbHOCTEH COLMAbHO-3KOHOMHUYECKOro npoduis. M3ydaercs Ha 6a3oBoM
ypOBHE B 00111€00pa30BaTEILHOM IIUKJIE YI4EOHOTO TIJIaHa.

1.3. e m 3amaum y4eOHOro mnpeaMera — Tpe0OBaHUSI K pe3yJbTaraM
O0CBOEHHUSA y4eOHOIO0 MpeaMeTa

Ecmecmeo3nanue - HayKa O SIBICHUSIX U 3aKOHax Mpuponbl. CoBpeMEHHOE
€CTECTBO3HAHHUE BKIIIOYAET MHOMXECTBO €CTECTBEHHOHAYYHBIX OTpAaCleld, W3
KOTOPBIX HauOoJiee BaXKHBIMHU SIBISIIOTCS (pu3uka, xumus u Ouosorus. OHO
OXBAaTBIBACT HMIMPOKHUI CIEKTP BOIPOCOB O Pa3HOOOpA3HBIX CBOICTBaX OOBEKTOB
IPUPOBI, KOTOPBIE MOKHO pAaCCMAaTPUBATh KaK €IMHOE LIEIIOE.

EcTecTBeHHOHay4HbIE 3HAHHUS, OCHOBAHHBIE HAa HHUX TEXHOJIOTHH
dbopMHpYIOT HOBBIM 00pa3 Ku3HU. BBICOKOOOpPa30BaHHBIN YEIOBEK HE MOXKET
JTUCTAHIIUPOBATHCS OT (PYHIAMEHTAJIBHBIX 3HAHHM 00 OKpYXKalolleM MHUpE, HE
PUCKysI OKazaTbcs OeCIOMOUIHBIM B IpodeccnoHanbHON aestenbHOCTU. JIr0Ooe
IIEPCIEKTUBHOE HAIPAaBJICHUE JEATECIBHOCTH YEJIOBEKAa NPSIMO WM KOCBEHHO
CBS3aHO C HOBOU MaTepuanbHON 0a30i U HOBBHIMU TEXHOJOTHSIMU, U 3HAHHE HX
€CTECTBEHHO-HAYYHOU CYIITHOCTH - 3aKOH yCIeXxa.

EcrTecTBO3HaHME - HEOThEMIIEMAs COCTABIAIOIIAS KYJbTYPBI: OINpPEACIIs
MHUPOBO33pEHUE YEJOBEKa, OHO IMPOHUKAET W B TyMaHUTapHylo cdepy, U B
OOIIECTBEHHYIO  JKM3Hb.  PallMOHANBHBIM ~ €CTECTBEHHO-HAy4YHBIM  METO[,
c(OpMHPOBABIINICS B pPaMKaX €CTECTBEHHBIX HAayK, 0Opa3yeT eCTEeCTBEHHO-
HAay4YHYI0 KapTHUHY MHUpa, HeKkoe o00pa3Ho-(puiiocodckoe 0000IIEHHE HayYHBIX
3HAHUU.

OcCHOBY €cTEeCTBO3HAHMS TPEICTaBISET u3uka - Hayka O NPUPOAE,
u3yyJarouiasi HamOojee BaKHbIE SIBJICHUS, 3aKOHbl M CBOWCTBA MAaTE€pUATIBLHOIO
Mupa. B (usnke ycraHaBIMBAaIOTCS YHHBEPCAJIbHBIE 3aKOHBI, CIIPABEIJIUBOCTH
KOTOPBIX TOJTBEPKIACTCS HE TOJBKO B 3EMHBIX YCIOBHUSIX U B OKOJO3E€MHBIX
IPOCTPAHCTBAX, HO M BO Bced BceneHnHoil. B 3ToM 3akiroyaercs OAWH U3
CYIIIECTBEHHBIX MPU3HAKOB (U3MKU Kak (GyHIaMEHTAIbHOW Hayku. Dusnka
3aHHMaeT 0CO00€ MECTO CPEIU ECTECTBEHHBIX HAYK, I0ATOMY €€ MPUHATO CUUTATh
JUAEPOM ECTECTBO3HAHHS.

EcrecTBOo3HaHME Kak HayKa O SIBJICHUSX M 3aKOHAX MHPHUPOJBLI BKIKOYAET
TAKK€ OJIHY U3 BAKHEUILINX OTPACIIEH - XUMUIO.

Xumusn - HayKa O BEIIECTBaX, X COCTaBe, CTPOCHHUH, CBOMCTBAX, MpOIeccax
NpEBPAILCHUS], WUCIIONIb30BAHUN 3aKOHOB XMMHUHU B IPAKTUYECKON N€ATEIbHOCTH
JIFOJEU, B CO3JaHUU HOBBIX MAaTEPHUAIIOB.

buonozusa - coctaBHas dYacTb €CTECTBO3HAHMS. OTO HayKa O JKHBOU
npupoge. OHa U3y4aeT pacTUTEIbHBIN, )KUBOTHBI MUP M 4YEJOBEKA, UCIOJb3YA
KaK COOCTBEHHBbIE METO/bl, TAK U METOAbl JPYTrUX HAyK, B YaCTHOCTH (DU3HKH,
XUMUU U MaTeMaTUKW: HAOIOJICHUS, SKCIIEPUMEHTBI, UCCIEIOBAHUS C MTOMOIIIBHIO
CBETOBOTO M 3JIEKTPOHHOTO MHKPOCKOMA, OOpabOTKY CTATUCTHUYECKHX JaHHBIX
METOJaMU  MaTEMaTUYeCKOM  CTaTUCTUKA W JAp. buonorus  BhISBISET
3aKOHOMEPHOCTH, MPUCYIINE )KU3HU BO BCEX €€ MPOSIBICHUSAX, B TOM YKCIIe OOMEH
BEILECTB, POCT, PA3MHOXEHHUE, HACJIEICTBEHHOCTh, U3MEHYMBOCTh, 3BOJIOLHIO U

Ap.



OcBoenune  conmepxkanusi  yueOHoro  mnpeamera  «EcrectBo3HaHue»
o0ecreynBaeT JOCTHKEHUE CTYICHTaMU CIIEYIOIINX Pe3yIbTaTOB:

JIUYHOCHHbBIX

JIP 1 - ycroiuuBbIi HHTEpPEC K HCTOPUM U JOCTHXKEHUSIM B 00JacTh
€CTECTBE UYBCTBO FOPJIOCTH 32 POCCUNUCKHIE €CTECTBEHHBIE HAYKH,

JIP 2 - TOTOBHOCTH K MPOAOHKEHHIO O00pa30BaHMs, IOBBIIICHUIO
KBIMpUKAIMM B HU30paHHOM  MPO(PECCHOHAIIBHOM  NIEATEIBHOCTH  C
WCIIOJIb30BaHUEM 3HAHUM B 00JIACTU €CTECTBEHHBIX HAYK;

JIP 3 - 0OBEKTMBHOE OCO3HAHHWE 3HAYUMOCTH KOMIIETEHIIMH B 001acTH
€CTECTBEHHBIX HAayK [JIi 4YeJOoBEeKa W OOIIeCTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTHUECKHE OCTIKCHHSI B o00macth (U3WKH, XUMUHU, OWOJOTHH IS
MOBBIIMICHUSI COOCTBEHHOTO HMHTEIUIEKTYaIbHOTO Ppa3BUTUS B BBHIOpAHHOUN
npoecCHOHANTEHOM eI TETbHOCTH;

JP 4 - YMCHHUC IIPOAHAJIM3HUPOBATb TCXHOI'CHHBIC IIOCICACTBUA IJIA
Opr}I(aIOHIGﬁ CpCIbI, OBITOBOM U HpOH3BOI[CTBGHHOI>i ACATCIIBHOCTH YCJIOBCKA,
JIP 5 - TOTOBHOCTH CaMOCTOSITEIBHO I[06I>IBaTB HOBBIC JIA ce0s

€CTECTBCHHO-HAYYHbIE 3HAHUS C HCHOJIB30BAHUEM JUISI 3TOr0 JIOCTYIIHBIX
HMCTOYHUKOB MHGOPMAIIHH;

JIP 6 - yMmeHue yIpaBiAiTb CBOEW TO3HABATEIBHOM [EATEIIBHOCTBIO,
MPOBOJIUTH CAMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHS;

JIP 7 - ymeHue BBICTPauBaTh KOHCTPYKTHMBHBIE B3aWMOOTHOUICHUS B
KOMaH/I€ 110 peUIeHUI0 OOIMX 3a7]a4 B 00JIACTH €CTECTBO3HAHMS;

MemanpeomemHoix:

MIIP 1 - oBiageHHWe yMEHHMSIMH W HaBBIKAMU PpAa3JIUYHBIX BHJIOB
MMO3HABATEIbHOW JEATEIBHOCTH JJIi U3YYEHHUSI Pa3HbIX CTOPOH OKPYKAIOIIETO
€CTECTBEHHOTO MUPAa;

MIIP 2 - npuMeHEHHME OCHOBHBIX METOJOB TIO3HAHHS (HAOIIOACHUS,
HAy4HOTO JKCIIEPUMEHTA) JUIsi H3YyYEHUS Pa3JIUYHBIX CTOPOH €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTh CTAJTKUBATHCS B
npodeccruoHanbHo cdepe;

MIIP 3 - ymeHme omnpenensTh HEIH W 3aJadd JACATEIbHOCTH, BBHIOMpATH
CpPEACTBA JJIsl UX JOCTUKEHUS HA IPAKTHUKE;

MIIP 4 - ymMeHHe HCHOJIb30BaTh Pa3IMYHbIE WCTOYHUKHU JISI MOJIYYEHUS
€CTeCTBEHHOHAy4YHOU UH(OOpPMalMM W OLEHHMBAaTh €€ JOCTOBEPHOCTh JIst
JIOCTHXKEHUS MOCTABIICHHBIX 1IEJIEH U 3a]1a4;

npeomMemHulX:

I[P 1 - chopMHpPOBaHHOCTH MPEACTABICHUN O IEIOCTHONH COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHE MHUpa, NIPUPOAE KAK €IUHOU IEJTOCTHOM CHCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOABI U OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X
MaciuTadax Bcenennoi;

I[P 2 - BrnageHue 3HAaHWSIMU O HanboJee BAXHBIX OTKPBITHIX W
JOCTIDKCHMSIX B OOJIaCTM  €CTECTBO3HAHMS, TMOBJIMSABIIUX HAa  HBOJIIOIHUIO
MPEJICTABJIECHUMN O MPUPOJIEC, HA PA3BUTHUE TEXHUKHU U TEXHOJIOTUM;

I[P 3 - chopmMupoBaHHOCTH yMEHHS TNPUMEHATH ECTECTBEHHO-HAYUYHBIE
3HaHHUS JJI1 OOBSACHEHHS] OKPYKAIONIUX SBJICHHUM, COXPAHEHHUS 3I0POBbS,



oOecrieueHrss 0E€30MaCHOCTH >KU3HENEATEIbHOCTH, OEpEeKHOr0 OTHOIICHHUS K
NPUPOJE, PALMOHAIBLHOTO MPUPOJIONOJIB30BaHUS, a TAKXKE BBIMOJHEHUS POJU
IPaMOTHOTO OTPEOUTEIS;

[P 4 - chopMUpOBaHHOCTH MPEJCTABICHUNA O HAYYHOM METOJI€ MO3HAHUS
IPUPOBI M CPEICTBAX U3YyUCHUS MEra MUpa, MakKpoMupa U MUKPOMHUPA; BIIaJICHUE
prUeMaMi €CTECTBEHHO-HAYUHbIX HAOIO/IEHUNA, ONIBITOB, UCCIEAOBAHUMN U OLICHKU
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB;

I[IP 5 - BrageHue NOHATUHWHBIM aIllIAPATOM E€CTECTBEHHBIX HAayK,
MO3BOJISIOIIMM I[IO3HAaBaTh MHp, Y4acTBOBaTh B JUCKYCCHSX IIO €CTECTBEHHO-
HAy4YHBIM BOIIPOCaM, HCIOJIb30BaTh Pa3IUYHbIE HCTOYHUKK HHGPOpPMAIUU IS
MOATOTOBKH COOCTBEHHBIX pabOT, KPUTHUYECKH OTHOCUTKCS K coobmenusm CMU,
CoJIep>KalliM Hay4YHYI0 HH(POPMAIIHUIO;

[P 6 - chopMupoBaHHOCTP YMEHHHA  IOHMMATh  3HAYUMOCTH
€CTECTBEHHOHAYYHOTO 3HAaHHs [UIS KaXJOr0 4YEJIOBEKAa HE3aBUCUMO OT €ro
npo(eCCUOHANIBHON NI€ATEIbHOCTH, pa3inuyaTh ()aKTbl U OLEHKU, CpaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUAETh UX CBS3b C KPUTEPUSAMU OLEHOK U CBSI3b KPUTEPUEB C
OIPEIEIICHHON CUCTEMOM [IEHHOCTEN.

Kpome Toro, B xone u3ydeHust yueOHoro mpenmera «EctecTBO3HaHUE» y
oOyJaromuxcs J0JKHBl (POPMUPOBATHCSA 00IME KOMIETEHIMH, BKJIIOYAIOIINE B
ce0s ClIoOCOOHOCTH:

OK 1. IlonuMarh CyIIHOCTh M COLUAJIBHYIO 3HAYMMOCTH CBOEU Oymyriei
npodeccuu, MposIBIATh K HEW YCTOUYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTENbHOCTb, BHIOMPATh TUIIOBBIE
METOAbl M CIOCOOBI BBIMNOJHEHUS NPO(PECCHOHATIBHBIX 3a/lad, OLEHUBATH HX
3 PEeKTUBHOCTD U KA4E€CTBO.

OK 3. IIpynuMars penieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYaLMsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK M UCTIOJIb30BaHUE WH(OpMAIIUU, HEOOXOIUMOM
JUTs1 3OPEKTUBHOTO BHITIOJIHEHUS MTPO(ECCHOHANBHBIX 33/1a4, TPO(PECCHOHATIEHOTO
Y JIMYHOCTHOT'O Pa3BUTHSL.

OK 5. Wcnonb3oBaTh HHOOPMAIITMOHHO-KOMMYHHUKAIITMOHHBIE TEXHOJIOTUU B
npohecCuOHANBHOMN NesSTENbHOCTH.

OK 6. Paborate B KOJUIEKTMBE M KOMaHze, 3(P(HEKTUBHO O0OIIATHCS C
KOJUIETaMH, PYKOBOJCTBOM, IOTPEOUTEISIMH.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaHbI
(MOYMHEHHBIX ), 3@ PEe3YyJbTAT BHIOJIHEHUS 3aJaHHM.

OK 8. CaMocrosiTenbHO ONpeAeNsITh 3ajJaud NPOo(EeCCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHUS, 3aHUMATHCS CaMOOOpPa30BaHKEM, OCO3HAHHO TUIAHUPOBATH
MOBBIIICHUE KBATU(PUKALINH.

OK 10. bepexHO OTHOCUTBHCA K MCTOPUYECKOMY HACJIEANIO U KYJbTYPHBIM
TpaJAMLMsM HApoJa, YBaXaTb COLMAIBHBIE, KYJbTYPHBIE W PEIUTHO3HBIE
paznuuusl.

OK 11. Beith roTOBEIM OpaTh Ha ce0si HpPABCTBEHHBIE 00s3aTEIHCTBA IO
OTHOILIEHUIO K MPUPO/IE, OOUIECTBY, YETIOBEKY.



OK 12. OpranuzoBpiBaTh pabouee MeCTO C coOmrofeHuEM TpeOOBaHUM
OXpaHbl  TpyJa, MPOU3BOJACTBEHHONM  CaHUTapuu,  HMHQPEKIHUOHHOW |
MPOTUBOIIOKAPHON OE30MaCHOCTH.

OK 13. Bectu 310p0oBbIii 00pa3 *KU3HHU, 3aHUMATHCS (PU3UIECKON KYIbTYypOu
U CIOPTOM Il  YKPEIUIEHUs 3I0pPOBbs, JIOCTHKECHHSI JKU3HEHHBIX U
npodecCUOHANbHBIX LIETIEH.

Peanuzanus BocnmuTaTeNnbHOTO coliepKaHusi pabodeil mporpaMMbl y4eOHOTo
IpeaMeTa JOCTUTAeTCs IOCPEICTBOM PELICHMS BOCIUTATENBHBIX 3a4a4 B XOJE
KaKJIOr0 3aHSATUS B E€IUHCTBE C 3ajayaMd OOYy4YEeHUsS W Pa3BUTHUS JIMYHOCTHU
CTYJEHTa; IIEJICHANPABIEHHOIO OTOOpa COJEpKaHHs y4eOHOro maTepuana,
UCIIOJIb30BaHUsI COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

BocnuraTenpHbll MOTEHIMAI MpPEIMETa HAINpaBIeH Ha JOCTHXEHUE
CIEAYIOMINX JIUYHOCTHBIX PE3YJIbTAaTOB, COCTABJISIONIUX MOPTPET BBIMYCKHUKA
CIIO, onpenenennoro padoueit [IporpamMmoit BocuTaHusi:

JIP 1 - Oco3Haromuii ce0st TpaXKJaHUHOM U 3aIIUTHUKOM BEJIMKOMN CTPaHBI.

JIP. 2 - IIposBisilOlMi  aKTUBHYK)  TPAXKIAHCKYIO  IO3HIIMIO,
JEMOHCTPUPYIOIIUKA MPUBEPKEHHOCTh MNPUHIUIIAM YECTHOCTH, MOPSAOYHOCTH,
OTKPBITOCTH, 3KOHOMHYECKA AKTUBHBIA W YYACTBYIOIIUA B CTYJIEHUYECKOM U
TEPPUTOPUATIBHOM CaMOYIPABJICHUH, B TOM YKCJIE HA YCIOBUAX JOOPOBOJIBUECTBA,
MPOAYKTUBHO  B3aUMOJCHCTBYIOIIMH M  YYacTBYIOIIMH B  JAESATEIbHOCTH
OOIIECTBEHHBIX OpPraHu3aIuil.

JIP 3 - CoOmronaronuii HOPMbI MPABOMOPSIAKA, CIEAYIOUIMNA HjieaiaM
IPpaKJAHCKOro 00IIecTBa, oOecredyeHrsl 0e30MacHOCTH, NPaB U CBOOOJ IpakJIaH
Poccun. JlosybHBIN K yCTaHOBKaM U IMPOSIBICHUSAM IMPEACTABUTENEH CYyOKYIbTYP,
OTJIMYAKOIIMN HMX OT TPyHI C JECTPYKTHUBHBIM U JICBUAHTHBIM I1OBEJICHHUEM.
JIeMOHCTpUPYIOIINI HENPUATHE W NOPEAYNPEKAAONMNA COIMAIBHO OIMACHOE
MOBEJICHUE OKPYXKAIOIIHNX.

JIP 4 - IlposiBnsronMil U JEMOHCTPUPYIOIIMN YBaXKEHUE K JIIOASIM TPY.a,
OCO3HAIONINI [IEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsimuiics K GOpMHUPOBAHUIO B
CETEBOI cpejie IMYHOCTHO U MPOodeCcCHOHATBHOTO KOHCTPYKTUBHOTO «ITHM(POBOTO
CIIe1a.

JIP 5 - JleMOHCTpUpYIOIIMN IIPUBEPKEHHOCTh K POJHOM KYJIBTYPE,
HUCTOPUYECKOW TIaMSATH Ha OCHOBE JII0OBUM K Pommne, pogHOMY Hapomy, Majoi
pOAMHE, TPUHATHIO TPAJUIIMOHHBIX IIEHHOCTEH  MHOTOHAIMOHAJIBLHOIO Hapoja
Poccun.

JIP 6 - IlposBiasgromuii yBa)k€HUE K JIOASIM CTaplIero MOKOJEHUS U
TOTOBHOCTh K YYaCTHIO B COIIMATIBHOM MOJIEPKKE U BOJIOHTEPCKUX JIBUKEHUSX.

JIP 7 - Oco3Haromuil NPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaKAIONIUH COOCTBEHHYIO U UYXKYIO YHUKAJIBbHOCTh B PA3JUYHBIX CUTYalUSIX, BO
Bcex (hopMax W BUJAX JIEATEILHOCTH.

JIP 8 - [IposiBnsironuii U AEMOHCTPUPYIOIINI YBa)KEHUE K MPEICTABUTEISAM
Pa3TUYHBIX ITHOKYJIBTYPHBIX, COITUATBHBIX, KOHPECCUOHAIBHBIX M WHBIX TPYIIIL.
ComnpuyacTHbIE K COXPAHEHUIO, MPEYMHOXKEHUIO M TPAHCIALMU KYJIbTYPHBIX
TPaJULMK U IEHHOCTEW MHOTOHAIMOHAIBHOI'O POCCUMCKOTO rOCyAapCTBa.

JIP 9 - CoOmomaromuii ¥ TponaraHAUPYIONUKA TMpaBuUiia 3I0POBOTO H



6e3omacHOro o0pa3a KU3HH, CIIOPTA; MPEAYIPEK AN MO0 MPEOA0IECBAFOIIHIA
3aBUCUMOCTH OT aJIKOTOJIsl, Tabaka, ICMXOAKTUBHBIX BEIIECTB, a3aPTHBIX UTP U T.I.
CoxpaHSIOMMN MCUXO0JOTHYECKYI0 YCTOMYMBOCTh B CUTYAaTHUBHO CJIOKHBIX WIIH
CTPEMUTEIBLHO MEHSIOIIUXCS CUTYaLIUSX.

JIP 10 - 3aboTtsmuiics o 3alIdTe OKpYXKaIIEH cpejbl, COOCTBEHHON U
qy>K0i 0€30MMacHOCTH, B TOM YKCJIe LIU(PPOBOIA.

JIP 11 - TlposBisitoniuii yBaXKE€HHE K ICTETHUUYECKUM IIEHHOCTSIM,
00Ja1aroIii OCHOBAMH SCTETUIECKON KYJIBTYPHI.

JIP 12 - IIpuHMMAaromuii CEMEMHbIE LIEHHOCTH, TOTOBBIMA K CO3JAHUI0 CEMbU
Y BOCHUTAHUIO JETEH; IEMOHCTPUPYIOIIUM HEMPUATHE HACUIIUS B CEMbE, yXOJa OT
POUTENBCKONM OTBETCTBEHHOCTH, OTKAa3a OT OTHOIIEHUN CO CBOMMHU JIETbMHU U HUX
(buHAHCOBOTO COJIEPKAHUSI.

B pesynbrare uzydenus yueObHoro npeamera « EcTeCTBO3ZHaHUE)» HA YPOBHE
CpeaHero ooiero oopa3oBaHus:

Obyuarowutica Ha 6A3080M YPOBHE HAYHUUMCSL:

- IEMOHCTPHUPOBATh HA MIPUMEPAX POJIb €CTECTBO3HAHUS B PA3BUTHH YEIIOBEUECKOMN
UMBWIN3ALNH; BBIICIATh NEPCOHAIBHBIM BKJIAJl BEJIUKHX YUYEHBIX B COBPEMEHHOE
COCTOSIHUE €CTECTBEHHBIX HAYK;
- TPaMOTHO MPUMEHATH E€CTECTBEHHOHAYYHYIO TEPMHUHOJOTHUIO MPU ONHUCAHUU
SABJICHUN OKPY>KaIOIIEro MUpa;
- 000CHOBaHHO IPHUMEHSATH MPUOOPHI I U3MEPEHUS U HAONIOACHHMS, UCTIOJIb3YS
OMHUCAHUE WM TMPEIJIOKEHHBINM aJrOpUTM SKCIEPUMEHTA C IEIbI0 TMOTy4YCHUS
3HaHHUI 00 OOBEKTE U3YUEHUS;
- BBIBJISITh XapakTep SBICHUM B OKpYXawIled cpeae, MOHUMAaTh CMBICI
HaOJII0/IaeMbIX TPOIECCOB, OCHOBBIBASICh HAa €CTECTBEHHOHAYYHOM 3HAHUM;
WCIIOJB30BaTh [IJIsI OMMCAHUS XapakTepa MPOTEKaHUs MPOILECCOB (PU3NUECKUE
BEJINYMHBI U JJEMOHCTPUPOBATh B3aUMOCBSI3b MEXKIY HUMU;
- OCYIIECTBJISATH MOJICIIMPOBAHNE MPOTEKAHUS HAOJI01aeMbIX TIPOILIECCOB C YYETOM
IPaHUL] TPUMEHUMOCTH UCIIOJIb3YEMBIX MOJIEIIEH;
- KPUTUYECKU OLICHUBAaTh, WHTEPIPETUPOBATH U OOCYXIaTh HHGOPMAIIHIO,
conepskariytocs B coobmienusix CMU, pecypcax MHTepHeTa, HaydHO-TIOMYISPHBIX
CTaThAX C TOYKHU 3PEHHS] €CTECTBEHHOHAYUYHOW KOPPEKTHOCTH; JI€JIaTh BHIBOJBI HA
OCHOBE JIMTEPATYPHBIX TAHHBIX;
- TPUHUMATh AaPryYMEHTUPOBAHHBIC PEIICHUS B OTHOWIEHUU MPUMEHEHUS
Pa3HOOOPa3HBIX TEXHOJIOTHH B MPOGECCHOHAIBHOU JIESITEILHOCTH U B OBITY;
- U3BJEKaTh W3 OINHCAHUS MalluH, NpUOOPOB MU TEXHUYECKUX YCTPOUCTB
HEOOXOJIMMbIC XapaKTEPUCTUKH JJIsI KOPPEKTHOTO UX UCIIOIb30BaHUS; OOBICHITH
MIPUHIINTIIBI, TIOJIO’KEHHBIE B OCHOBY Pa0OThI MPUOOPOB;
- OpraHu30BbIBaTh CBOI JCSATEIBHOCTH C YYE€TOM IPUHIMIIOB YCTOWYHUBOTO
Pa3BUTHS CHUCTEMBI «IIPHPOAA-OOIIECTBO-YEIOBEK» (OCHOBBIBAACH HA 3HAHUSIX O
mpolieccax TMepeHoca M TpaHcPopMalud BEMIECTB W DHEPTUM B IKOCHUCTEME,
pa3BUTHN U (QYHKIIMOHUPOBAHUU OWOChEphl; O CTPYKType MOMYJSAIMA W BUMA,
aJanTamusaX OpraHu3MoB K cpejie OOMTaHusI, CBOMCTBAX IKOJIOTHIECKUX (PaKTOPOB;
PYKOBOJICTBYSICh MPUHIIUIIAMH PECYypCOCOEPEKEHUST U 0€301acCHOTO MPUMEHEHUS
MaTepHaJiOB U TEXHOJIOTHI; COXpaHssa OHOJIOTHUECKOe pa3HooOpasue);




- 00OCHOBBIBaTh NPAKTUYECKOE HCIIOIb30BAHWE BELIECTB M HX pEaKIUil B
IPOMBIIIJIEHHOCTH U B OBITY; OOBSICHATH POJIb ONPEEICHHBIX KJIACCOB BELIECTB B
3arpsI3HEHUM OKPY KaIOLIEH cpebl;
- JIeICTBOBAaTh B paMKax IMpaBWJI TEXHUKH O€30IaCHOCTH M B COOTBETCTBUU C
UHCTPYKIUSAMU IO MPHUMEHEHUIO JIEKApCTB, CPEACTB OBITOBOM XMMMH, OBITOBBIX
AIIEKTPUYECKUX MTPUOOPOB, CI0KHBIX MEXaHU3MOB, IOHUMasi €CTECTBEHHOHAYYHbIE
OCHOBBI CO3JaHMsI IPEANINCAHUM;
- dbopmupoBaTH COOCTBEHHYIO CTpaTEeruio 3JI0pOBhECOEpEraroiiero
(paBHOBECHOI'0) MUTAaHUA C YYETOM OHOJIOTMYECKON 11e51ecO00pa3HOCTH, POJIH
BEIICCTB B MUTAHUU U KU3HEEATEIBHOCTH KUBBIX OPTaHU3MOB;
- 00BACHATD MEXAHMU3M BIIUSHUSA HA >KUBBIE OPTaHU3MBI ANEKTPOMArHUTHBIX BOJH
U PAJAUOAKTUBHOTO W3JIYYEHHS, a TaKKe JEWCTBHUS aJKOTOJs, HUKOTHHA,
HAapKOTHYECKUX, MyTareHHbIX, TEPATOICHHBIX BEUIECTB HA 3J0POBbE OpPraHU3Ma U
3apOABILIEBOE PA3BUTHUE;
- BbIOMpaTh CTPATErHIO IMOBEACHHUS B OBITOBBIX M YpPE3BBIYANHBIX CUTYaLUsX,
OCHOBBIBAsICh Ha TIOHMMAHUU BIIMSHUS Ha OpPraHU3M ueloBeKa (PU3MUECKHUX,
XUMHUYECKUX U OMOJIOTHYECKHUX (DaKTOPOB;
- OCO3HAHHO JEHCTBOBATh B CUTyallud BbIOOpa MPOIYKTa WIN YCIYTH, PUMEHSI
€CTECTBEHHOHAYYHbIE KOMIIECTEHIINH.

Obyuarowuiica Ha 6aA3060M YPOBHE NOIVYUUN BOZMOICHOCTb HAVYUMbCSL:
- BBIIOJHATH CAMOCTOSITEIbHBIE 3KCIEPUMEHTHI, PACKPBIBAIOIINE MOHUMAHHE
OCHOBHBIX €CTECTBEHHOHAYYHBIX IIOHSATUH M 3aKOHOB, coOJIo/asg IpaBuia
O0e3omacHO pabOTh; MPEACTABIATH TMOJYYEHHBIE pPE3yNbTaThl B TaOIMYHOM,
rpauyeckoil uin TEKCTOBOM (popme; NenaTh BBIBOJbI HA OCHOBE IMOIYYEHHBIX H
JUTEPATYPHBIX TaHHBIX;
- OCYIIECTBIISITb CaMOCTOATENbHbI Y4YeOHbIA NPOEKT WM HCCIEAOBaHUE B
00J1acTH €CTECTBO3HAHMUS, BKIIIOYAIOUIUM ONpeielieHne TEMbI, TIOCTAHOBKY 1IeJIU U
3a]a4, BBIABM)KCHHME THUIOTE3bl W MYyTEH €€ H3KCIEepUMEHTAIbHON MpPOBEPKH,
IIPOBEJICHUE HKCIIEPUMEHTA, AHAJINW3 €ro PE3yJIbTaTOB C YYETOM MOTPELIHOCTH
u3MepeHusi, (GOpMyJIMPOBAHHWE  BBIBOJAOB M  NPEIACTaBICHHE  TOTOBOTO
UH(OPMAITMOHHOTO MPOIYKTA;
- o0cCyXJaThb CYIIECTBYIOIIME JIOKAJbHbIE M PETHOHAJbHbIE MPOOJIEMBI
(9KOJIOTHYECKHE, IHEPTeTUUECKUE, ChIPbEBbIE U T.J.); 0OOCHOBBIBATh B AUCKYCCUU
BO3MOJKHBIE IyTH MX PEIICHHs, OCHOBBIBASCh HA €CTECTBEHHOHAYYHBIX 3HAHUSIX;
- HaxOJUTh B3aUMOCBS3M MEXAY CTPYKTYpoM H (QYyHKUMEH, NPUYMHOU H
CIEe/ICTBUEM, Teopued M (akTaMd NpH aHaIU3e NPOOJEMHBIX CHUTyalud W
000CHOBaHUYU MPUHUMAEMBIX PELICHUH Ha OCHOBE €CTECTBEHHOHAYYHBIX 3HAHUMU;
MOKa3bIBaTh B3aUMOCBS3b MEXIY 00JIaCTSIMHU €CTECTBEHHBIX HAYK.




2. CTPYKTYPA U COAEP KAHUE YYEGBHOI'O IPEIMETA

2.1. O0bem yueOHOro mpeaMera M BUAbI Y4eOHOH padoThl

Buj y4eOHoii padoTsl

Oo0BeM 4acoB

oupgepenyuposanHo2o 3auema

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 191
Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 126
B TOM YUCJIE:

NPAKTUYECKUE 3aHITHUS 50
CamocrosiTesibHasi padoTa 00y4aromerocs (Bcero) 65
- U3y4enue cnenuaabHOM, y4eOHOM JTUTEPATYpPhbl, peCypcoB 21
HNurepuer, CMU no Bonpocam Kypca.

- UuauBuayanbHas padora:
* [loaroroBKka BBICTYIJICHHU, JOKJIAI0B, pe)epaToB 10 20

OTAEJbHBIM TEMAM M CHUIIMHBI

* Co3nanue CONMPOBOANTEIbHOM NMPE3EHTALMH C TOMOLIBLIO

MS PowerPoint
- TeMaTuKka NPaKTHYECKUX 3A{aHMI:

e CocTaB/iecHHE ONIOPHO-JIOTHYECKHUX KOHCIIEKTOB, OIIOPHO- 20

JIOTHYECKHUX CXeM

e Pemienue pacyeTHbIX 3a/1a4
- BoinoJiHeHHe HHAUBUAYAJIbHOI0 MPOEKTA 4
IIpomesxcymounas ammecmayus 8 ¢opme 2
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2.2. TemaTtuveckuii muiaH u cogep:;xkanue yueonoro npeamera /[YI1.01 EcrecrBo3nanue

HaumeHoBaHue pa3jesnoB U TeM Copep:xaHue yuedOHOTr0 MaTepHuaJia, JJabopaTopHble U MPaKTHYeCKHe PadoThl, OoBem Koasbt
caMoCTOsITeJIbHAsI padoTa 00y4aroIIUXCs 4acoB JHYHOCTHBIX (JIP),
MeTanpeAMeTHBIX
(MIIP), npeaMeTHBIX
(IIP) pe3ynbTaTos,
JOCTHKEHUIO
KOTOPBIX
CIocoOCTBYET
3J1eMEHT NPOrpaMMbI
Yacrts 1. Duznka 69
Beenenne. ®usuka M MeTObI Copep:xanue 2
HAYYHOI'0 IO3HAHUSA dusuka - pyHIamMeHTaJIbHas Hayka o nmpupoje. EcrecTBeHHO-HAYYHBIM METOJ TO3HAHHMS, €T0 2 JIP 1-7;
BO3MO>KHOCTH U TPAHHUIIBI IPUMEHUMOCTH. DKCIIEPHUMEHT U TEOpHs B IpoLiecce MO3HAHUSA MIIP 1-6;
npuposl. MoaenupoBanne Gpu3ndecKux siBICHUH 1 nporeccoB. EcrecTBeHHO-Hay9YHas IIP 1-10
KapTHHA MHpPA U €€ BaXKHEHIINE COCTABIIAIOIINE.
EnuHCTBO 3aKOHOB IIPHPOIBI M COCTABA BellecTBa BO Beenennol. OTKpBITHS B pU3HKE
OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTHHU MPOU3BOJCTBA.
Paspgen 1 13
Mexannka
Tema 1.1. Kunemaruka Copep:xanue 4
MaTepuaabHOi ToukH. Junamuka | Kunemaruka. Mexanmdeckoe apmkenne. Cricrema oTcyera. TpaeKTopus IBIKCHUS. 2 JIP 1-7;
[yts. [lepemeienue. PaBHoMepHOE npsiMosHeHOE ABHKeHUE. CKOPOCTb. MIIP 1-6;
OTHOCHUTENBEHOCTh MEXaHNYECKOTO JIBIKEHHMS. 3aKOH CIIOKeHHUs ckopocTei. ['padukn TP 1-10
JBYOKEHHUSL.
CpenHsisi CKOPOCTb IPU HEPABHOMEPHOM JBIKEHHH. MTHOBEHHAs CKOPOCTb.
PaBHOyCKOpeHHOE MpsiMOJIMHEItHOE IBMKeHHe. Y ckopenre. CBOOOIHOE MaieHHe TeJl.
KpuBonunelinoe nBmxeHHE. YTIIOBask CKOPOCTh. PaBHOMEPHOE JIBIKEHUE TIO OKPY>KHOCTH.
LleHTpOCTpEeMUTETHHOE YCKOPEHHE.
Jdunamuka. Macca u cuna. Bzaumopeiictsue ten. 3akoHbl AuHaAMUKH. CHITBI B IPUPOJIE.
CriocoOb1 n3Mepenus cui. MHeprmansHas cucreMa oTcueTa. 3aKOH BCEMUPHOTO TSATOTEHUS.
HesecomocTs.
Hemoucmpayuu
OTHOCHUTENBHOCTh MEXaHUYECKOTO ABHIKECHHSI.
Buasl MEXaHMYECKOTO IBUKEHUS.
3aBHCUMOCTb YCKOPEHHMS TEJIa OT €r0 MacChl M CHJIBL, IEHCTBYIOIIEH Ha TEJO.
Ipakrnuyeckoe 3ansaTne Nel. PacyeT xapakTepUCTUK JBHKEHHS 2
Tema 1.2. 3aK0oHBI cOXpaHeHHs B Copep:xanue 4

MEXaHHUKe.
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3aKoHbI COXpaHeHUs] B MeXaHuKe. MMmynbe Tena. 3aKOH COXpaHEHHS UMITYJIbCa.
PeaktuBHOe nBmxeHne. Mexannueckas pabota. MomHocTs. PaboTta cuisl TATOTEHUS,
CHITBI YIIPYTOCTH W CHUTBI TpeHMs. Mexanmueckast sHeprus. Kunerndeckas sHeprus.
Kunermueckas sHeprus u pabota. [loTeHInanbpHas SHEPTUs B TPaBUTAIIMOHHOM IIOJIE.
[NoTennmanpHas SHEPTUSA YIIPYTO IePOPMHPOBAHHOTO Tella. 3aKOH COXPAHEHUS TTOJTHON
MEXaHUYECKOH SHEPTUU.

JlabopaTopHasi paGora
Nel .M3yuenne npeBpallieHui MeXxaHMIeCKOH SHeprun

JIP 1-7,
MIIP 1-6;
ITP 1-10

CamocrosiTe1bHast padoTa o0y4yaromuxcs 1mo pasaeny 1:

- peluTh 3aJa4d Ha ONpeieIeHue CKOPOCTH, YCKOPEHHUS, IIyTH U MepeMEIICHUs TIpU
PaBHOYCKOPEHHOM ABMKEHUH; CKOPOCTH, YCKOPEHUS U NepHOoia IPH JBMKESHUH Teja Mo
OKPYHOCTH C TIOCTOSIHHOH 110 MOJYJIIO CKOPOCTBIO.

HNupuBuayaabHas padoTa odyyarommxcs:

BBINIOJTHUTH TOUCKOBYIO PabOTy 10 NOAOOPY OTPHIBKOB U3 Xy0)KECTBEHHBIX IIPOU3BEICHHH,

CTHXOTBOPEHHH, B KOTOPBIX YIOMHHAIOTCS (PU3UIECKHE SBIICHUS; TOCIOBHII, IOTOBOPOK

(U3MUIECKOT0 COAEprKaHus; PEPOAYKINil KapTHH, TAE 0TOOpakeHbI (PU3NUECKHE SIBICHUS 110

Teme: «MexaHuKay

JIP 1-7;
MIIP 1-6;
ITP 1-10

Paznen 2
OCHOBBI MOJIEKYJIAPHOH (PU3MKH
TepPMOJMHAMHUKH

17

Tema 2.1. OCHOBBI MOJIEKYJISIPHO-
KHHETUYECKOI Teopuid.
HneanbHblii rasz

Conepxxanue

MouJiekyasipuasi pu3uKa. ATOMUCTUYECKAs! TEOPUS CTPOCHHUS BeulecTBa. Macchl U pa3mMepbl
MoueKyJ. TennoBoe IBUKEHUE YacTul] BelecTBa. bpoyHOBCKkoe nBuxeHMe. M neanpHelii ras.
Temneparypa kak Mepa cpeHell KHHETUUECKOW SHEpruu YacThll. Y paBHEHUE COCTOSHUS
naeagbHOTro ra3a. Mzompoueccs! u ux rpaduku. Pabora raza. [loBepxHOCTHOE HATSKEHUE
cmaunBaHue. Kpucramnngeckue u amopHble BemecTsa. JKuIkne KpUCTaibl.
Hemoncmpauyuu

JIBmxeHre OpOYHOBCKHX YaCTHII.

Huddyszus.

SIBieHMs MOBEPXHOCTHOI'O HATSDKEHUSI U CMauMBaHUS.

Kpucrammsl, aMop(dHBIE BEIIECTBA, )KUIKOKPHUCTAIUIMICCKHE TeTa.

IpakTnueckoe 3ausiTue Ne2 IIpoBepka ypaBHEHUs COCTOSIHUSL T'aza

JlaGopaTopHas pa6ora
No2. OnpeneneHrie NOBEpPXHOCTHOTO HATSKEHUsI )KUIKOCTH

JIP 1-7;
MIIP 1-6;
ITP 1-10

Tema 2.2. OcHOBBI
TePpMOAUHAMMKH

Coaep:xanue

Tepmoannamuka. Buytpennsis seprus. Padora u temooraada kak crioco0bl H3MEHEHUS
BHyTpeHHel sHepruu. [lepBelil 1 BTOpoil 3aKOHBI TepMOAUHAMUKU. [IpHHIUIBL AEHCTBUA
terioBbIX MamuH. KITJI TeroBbix npurareneii. TernaoBbsle MAalIMHBI U UX IPUMEHEHHUE.
OKoorn4eckre IpoOIeMBbl, CBSI3aHHbBIE C MPUMEHEHNEM TETIOBBIX MAIINH, U IPOOJIEMBI
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JIP 1-7;
MIIP 1-6;
ITP 1-10




9HEProCcOCPEIKCHUSI.

IIpakTHyeckoe 3aHATHE
Ne3 Vcnonmp30BaHHE 3aKOHOB TEPMOIMHAMUKH B PEIICHUN (DM3UIECKHX 3a/1a4

CamocTosiTe1bHAsI padoTa 00y4YaloUIUXcs Mo pazaeny 2

- peIuTb 33Ja4X Ha pacyeT KOJIMYECTBA BEIIECTBA, MOJSIPHON MACCHI, C HCIIOIb30BAHUEM
OCHOBHOT'O YPaBHEHUSI MOJIEKYJIIPHO-KMHETUIECKOI TEOPHH T'a30B, YPAaBHEHUS
Mengeneesa - Knanelipona, cBsi3u cpelHEN KUHETUUECKON S3HEPTHU Xa0TUYECKOTO
JBIDKEHHS MOJIEKYIT M TEMIIEPATYPBI; Ha MCIIOJIB30BaHHUE IIEPBOTO 3aKOHA
TEpPMOAWHAMUKI; Ha pacueT paboTsl ra3a B nzodapromM mportiecce; KITJ[ TemmoBpix
JIBUTATEJICH;

HNnpuBuayaabHas pa6ora o0ydarommxcs:
- COCTaBUTH MH(OPMALMOHHBIE TEMAaTHIECKUE anbOOMbl: «Pu3MKa U MUpHuKay, «M3

uctopuu Gu3uKm», «MoseKynsapHas GU3HKa».

JIP 1-7;
MIIP 1-6;
ITP 1-10

Paznen 3
OCHOBBI )JIEKTPOAMHAMHKH

13

Tema 3.1. DuekTpocraTuka.
IHocTosIHHBIN TOK.
DJIeKTPUYECKH I TOK B PA3JIMYHBIX
cpeaax

Coaep:xkanue

JJieKkTpocTaTuKa. B3anmoelicTBre 3apsHKeHHBIX Tell. DNIeKTpUYEeCKHi 3apsii. 3aKoH
COXpaHEeHHs AJEKTPUUIECKOTO 3apsiaa. 3akoH KynoHa. DiekTpocTaTnieckoe moje, ero
OCHOBHBIE XapaKTEPUCTUKHU U CBS3b MEXAY HUMU. [I[pOBOTHUKH U U30JIATOPHI B
3JIEKTPOCTATUYECKOM MOJIe. DIEKTPHUUECKas eMKOCTh KOHIEHCATOpa. DHEPTHs
3JIEKTPOCTATUYECKOTO TOJIS.

Mocrosinubli TOK. [TocTOSHHBIN dekTpudeckuil Tok. Cuja ToKa, HapsiKeHHE,
3JIEKTPUYECKOE CONPOTHUBIIEHHE. 3aKOoH OMa /715 yJacTKa LIeTH Y HOJIHOU 3JIEeKTPUUYECKOM
nenu. PaboTa u MOIIHOCTE TOCTOSTHHOTO TOKA. 3akoH J[xoyns—Jlenna. TemmoBoe neiicTBre
3JIEKTPUYECKOr0 TOKA. DNEKTPUUYECKUHN TOK B Pa3JIMUHBIX CpellaX.

Jemoncmpayuu

DnexTpusanus Te.

B3aumoneiicTBue 3apsKEHHBIX TEJL.

B3aumoielicTBUE IPOBOJJHUKOB C TOKOM.

IIpakTHyeckoe 3aHATHE
Nedq. Pacuet ciitbl B3aUMOICHCTBUSI DJIEKTPHUECKUX 3apSI0B, CHIIBI ICHCTBHUS TIOJIS HA 3aps/ibl.

IIpakTHyeckoe 3aHATHE
NeS. Pacuer cuiibl TOKa, HAIPSKEHUS] M CONPOTUBIIEHHS] IPOBOJHUKOB

JIP 1-7;
MIIP 1-6;
ITP 1-10

Tema 3.2. MarauTHoe moJie.
DJIeKTPOMATHUTHAS MHAYKIUSA

Coaep:xkanue

MaraurtHoe noJie. MarnutHO€ 10JI€ U €70 OCHOBHBIE XapaKTepUCTUKU. JleiicTBre
MAarHUTHOTO TIOJISl Ha IPOBOJHUK C TOKOM. 3akoH Ammepa. DiekTpoasurarens. Cua
Jlopenna. SIBieHue 3MeKTpOMarHUTHON HHAYKIUH. 3aKOH 3JEKTPOMAarHUTHON HHIYKIINH.
IIpasuno Jlenna. Camonnaykuus. UHAyKTUBHOCTb. DHEPrysi MArHUTHOTO MOJIS.
Hemoucmpayuu

JlelicTBUE MarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.

14

JIP 1-7;
MIIP 1-6;
I1P 1-10




IIpakTHyeckne 3aHATHSA
Ne6. [Ipumenenne 3akoHa Amniepa U cuiibl JIopeHIa B pelIeH!H 3a1a4

CamocTosiTe1bHAsi padoTa o0y4yalouxcs mo pasaeny 3:
- pewHMTh 3aJjau¥l Ha 3aKOH COXPAaHEHHMS ICKTPHIECKOTO 3apsiaa u 3akoH KynoHa; Ha
pacyeT HapsDKEHHOCTH, SJICKTPOEMKOCTH; Ha pacyeT HAIPsDKSHHS, pa0oTh

NIEKTPUYECKOTO MOJIS; Ha 3aK0HBI OMa /T ydacTKa LEH 1 3aMKHYTOH LIeTIH; Ha pacdeT

MarHUTHOHM MHAYKIWH, U JIopeHta, ciia AMIiepa; Ha IpuMeHeHune GopMyI,
CBSI3BIBAIOIIUX JUITMHY BOJIHBI C YACTOTOH U CKOPOCTBIO, IEPHOJ C IIUKINIECKOH
YaCTOTOM.
NupuBuayaanHas padoTa o0y4aomuxcs:

- co3JaTh MUKpOQHIbM Ha TeMy: «DieKkTpu3anus Tei. [Ipumeps! nojae3Horo
HCIOJIb30BaHUA U BPEAHOT'O BIIUAHUSA.

- cocTaBUTh HH(GOPMAIIMOHHBIC TEMATHYECKUE alTbOOMBI: «DH3UKA U JTUPUKAY,
«buoduszukay, «CraHOBJICHHE AJIEKTPOANHAMUYECKON KAPTUHBI MUY

Pa3nen 4
KoJsie6anus u BOJHBI

16

Tema 4.1. Mexanndeckune
KO0JIe0AHUS M BOJIHBI.
DJIeKTPOMarHuTHbIEe KoJieOaHus U
BOJIHBI.

Coaep:xkanue

Mexannveckue Kojedanusi 1 BoJHbI. CBoOomHBIE KoneOanms. [lepnon, yactora
amIuTuTyaa Konebanuii. ['apmoHmueckue konebanus. MaTeMaTnaecKuil ¥ Py >KUHHBIN
MasTHUKH. [IpeBpamnienne sHepriuy IpH rApMOHNIECKUX KOIEOAHHUSX.

MexaHUYeCcKHe BOIHBI M UX BUJIBI. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIEC BOJHBI.
DJIeKTPOMArHUTHbIE KOJ1e0aHus H BOJIHBI. CBOOOTHBIE JICKTPOMAarHUTHEIEC KOJICOaHNS.
Konebarenbubiit kKoHTYp. DopMyna ToMcoHa. BeIHYKIeHHBIE JIEKTPOMAaTrHUTHBIE
konebaHus. ['apMOHNYECKHE 3JIeKTPOMAarHUTHBIE KOJIeOaHUs. DIEeKTPUIECKUN pe30HAHC.
[TepeMeHHBIH TOK. DIEKTpOreHEpaTop. DIIEKTPOMarHUTHEIE BOJIHBI. CKOPOCTh
3MEKTPOMArHUTHBIX BOJH. I[pHHITUIIEI pafuOCBA3H U TEICBUICHHS.

Hemoncmpauyuu

Konebanus MaTreMaTH4eCKOT0 M MPY>KHHHOTO MAasITHUKOB.

IIpakTHyeckoe 3aHATHE
Ne7. Pacyer xapaKkTepHUCTHK MEXaHUUECKUX KOJICOAHU 1 BOJTH.

IIpakTnyeckoe 3aHsATHE
Ne8. Onpernenienne napaMeTpoB KoIeOaTeNIbHOIO KOHTYpa M 9acTOThI KOJIe0AHNH B KOHTYpe

JIP 1-7;
MIIP 1-6;
ITP 1-10

Tema 4.2. CBeToBbI€ BOJIHBI.
DJIeMEeHThI reOMeTpHYecKoil
ONTHKH

Coaep:xkanue

CBeToBbIe BOJHBI. PazBuTne HpCHCTaBHGHI/Iﬁ O OpUpOaAC CBETA. 3aKOHBI OTpaXKCHHUA U

npenomienus ceera. atepdepenuns cera. Judpaxnus csera. Judpakimonnas penerka.

[onspuzanus ceera. [ucnepcus ceera.

JIunzel. @opmyina TOHKOM JIMH3BL. ONTHYECKHE TTIPHOOPEI.
Hemoncmpayuu

PaznoxeHne 6enoro ceera B CIIEKTP.

WnuTepdepentms n 1uppaknns CBeTa.
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JIP 1-7;
MIIP 1-6;
ITP 1-10




OtpaxkeHUE U MPEIOMIICHUE CBETA.
Onrtrgeckne TpudOPEL.

IIpakTnyeckoe 3aHATHE
Ne9. Uzydenne naTepdepeHIy 1 TnpaKIuu CBETa.

JlaGopaTopnas pa6ota
Ne3 OnpenenieHre BEICOTHI IIPEAMETA € MOMOIIBIO TIOCKOTO 3epKajia

CamocTosiTe1bHAsI padoTa 00y4YaloLuXcs Mo pas3aeny 4:

- pemuTh 337a49M Ha IpUMEHEHHe (hOpMyJI, CBA3BIBAIOIINX JATMHY BOJHBI C YACTOTOH €
CKOPOCTBIO, IEPUO]] ¢ IUKINIECKOH YaCTOTON; Ha IIPIMEHEHHE 3aKOHOB MPETOMIICHHUS U
OTPaXXCHUS CBETA;

- W3Y4YHUTh HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy No Bonpocam: «buonorndeckoe aeiicreue
OJICKTPOMArHUTHBIX BOJIH».

HNuauBuayaibHas pa6ora o0yqaonuxcs:

COCTaBUTH PeOYCHI, 3araJIKu, KPOCCBOP/IBI, Mapabl (10 KEJAHUIO) TI0 pas3Ieiy:

«DNEKTPOANHAMHKAY.

Pasgen S
DJIeMEeHThI KBAHTOBOH (pu3ukn

Tema 5.1. KBantroBble cBolicTBa Coaep:xkanue
cera. Poro3addexr. KBanToBble cBolicTBa cBeTa. PaBHOBECHOE TEIIOBOE U3nyueHue. KBanToBas runoresa JIP 1-7;
[Tmanka. @otosnexTpudeckuii 3pdexr. YpaBHeHNE DWHIITECHHA I BHEITHETO MIIP 1-6:
¢dororddekra. DoTon. JaBneHne cera. JJyannsm cBOMCTB cBeTa. P 1-10
Jemoncmpayuu
doTorddexT.
DOTOINEMEHT.
M3nyuyenue nazepa.
Tema 5.2. ®usuka aroma, Copep:xanue
aTOMHOIO 11pa U dJ1eMeHTapHbIX | du3nka aroma. Mojenu crpoenus atoma. OnbIT Pesepdopaa. [Toctynatst bopa. JIP 1-7;
YacTHIL. OOBsicCHEHHE JIMHEHYATOro CIeKTpa BOAOPO/1a Ha OCHOBE KBAHTOBBIX MOCTYNATOB bopa. MIIP 1-6;
Iornomenue u ucryckanue ceera aroMoM. KBanrosast sHeprus. [IpuHuumn nefcTBus u P 1-10

HCIOJIB30BAHUC JIa3€pa. Onruueckas CIICKTPOCKOIIUA KaK METOA U3YUCHHA COCTaBa BCUICCTBA.

Du3uKa aAaTOMHOTO SIPa M YJieMeHTapHbIX YacTull. CocTaB U CTPOEHHE aTOMHOTO Spa.
CBoiicTBa SAEPHBIX CHII. DHEPTHUS CBS3H U Ie(heKT MacChl aTOMHOTO siipa. PaanoakTHBHOCTS.
Bunbl pagroakTHBHBIX MpeBpalleHN . 3aKOH paJMoakTUBHOTO pacnaga. CBoicTBa
HOHU3UPYIOLIUX SEPHBIX U3TyueHull. PairoakTuBHbIE H3TyUeHUs U UX BO3ECTBIE Ha
JKUBbIE OpTraHU3MBI. SliepHble peakuuu. SiepHas SHEpreTUKa. DIeMEHTapHbIC YaCTULbI.
DyHIaMEeHTaJIbHbIE B3aUMOJICHCTBUSL.

CamocrosiTe1bHast padoTa 00y4Yaronmuxcs Mo pasjaeny S:
- pemmuTh 337a4M Ha IpUMEHeHne GopMyi1, CBS3BIBAIOIINX PHEPTHIO ¥ UMITYJIC (DOTOHA C
YaCTOTOM COOTBETCTBYIOLIEH CBETOBOM BOJIHBI; HA BBIUYMCIIEHUE KPACHOW I'PAHUIIbI
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¢doroaddexra n 3Hepruu HoTOIEKTPOHOB HA OCHOBE YpaBHEHMs DHHINITEHHA; Ha
OTIpeieTICHUE MPOIYKTOB SAEPHBIX PEAKIMH Ha OCHOBE 3aKOHOB COXPaHEHHS
IEKTPUUECKOTO 3apsa U MaCCOBOTO UHCIIA; HAa pAacUeT S3HEPIeTUIECKOTO BBIXOA
SIIEPHON PEAKIMHU.

HNuauBuayaasHas padoTa 00y4aomuXxcs - MPOeKThI

Yacrte 2. Xumus

68

Paznen 1.
OO0mast U HeOpranuveckast XUMHUsl

42

BBenenue

Tema 1.1
OCHOBHBIE NOHATHS ¥ 3aKOHBI
XHUMHUH

Copep:xanue

BBenenue.

XuMudecKkast KapTHHA MUPA KaK COCTaBHAs 9acTh €CTECTBCHHO-HAYYHOH KapTHHBI Mupa. Porb
XMMUH B )KU3HH COBPEMEHHOT0 001iecTBa. [IpuMeHeHe JOCTHXEHUI COBPEMEHHOM XUMHH B
ryMaHUTapHOU cepe AesTenbHOCTH 00mecTBa. XMMUUECKOe coliepKaHue yueOHO
nucnuiuinHel «EctecTBO3HaHMEY npu ocBoeHuu creruaabHocTed CIIO commanbHO-
9KOHOMHYECKOT0 MPOQHIs MPodhecCHOHATEHOTO 00pa30BaHHUS.

OcHOBHBIE NOHATHS H 3aKOHBI XMMHUH

[penmer xumun. BemectBo. ATom. Mosnekyna. XUMHYECKHHA 2JIEMEHT U GOPMEI €T
cymecTBoBaHMsA. IIpocThie U CIOKHBIE BELIECTBA.

Hemoncmpavuu

Habop monerneit aTOMOB 1 MOJICKYI.

W3mepenne BemectBa. OCHOBHBIE 3aKOHBI XUMUH. Macca aTOMOB U MOJIEKYIL.
OTHOCHUTeNbHBIE aTOMHASI U MOJIEKyIsIpHast Macchl. KonudectBo Bemectsa. [loctostHHas
ABorazapo. MounsipHas Macca. 3akoH ABorajapo. MospHbIi 00beM ra3os.
KonnuecTBeHHbIE N3MEHEHHS B XUMUH KaK YaCTHBIN CiTydail 3aKOHOB Iepexoaa
KOJIMYECTBEHHBIX U3MEHEHUH B KauecTBeHHbIe. M.B. JIOMOHOCOB - «IIepBbII pyCCKUI
YHHUBEPCHUTETY.

WnmocTpanyy 3aK0Ha COXpaHEHHs MacChl BEIIECTRA.

JIP 1-7;
MIIP 1-6;
ITP 1-10

Tema 1.2
Ilepuonnuecknii 3aKoH
u [lepuoanyeckasi cucrema
XHMHYECKHX JIEMEHTOB
JI.. MenpaeneeBa.

Coaep:xkanue

Iepnoanueckuii 3axkoH u [lepuoanyeckas cucreMa XuMmu4ecknx iementon JI.U.
MenpaeieeBa

OrtkpsiTue Ilepuoanueckoro 3akoHa. [lepuoguueckas cucreMa XUMUYECKUX 3JIEMEHTOB
J..Menneneena.

3nauenue [lepuoanyeckoro 3akoHa u [leproguueckoil CUCTEMBI XMMUYECKUX JIEMEHTOB
J.. Menaeneesa aiisi pa3BUTHS] HAYKU U IOHUMaHUsI XMMUUYECKON KapTUHBI MUpa.
Hemoncmpayusn

Pasmansie popmel [leproandeckoii cucteMsl XuMudeckux 31emenToB J[.M. Menneneesa.

JIP 1-7;
MIIP 1-6;
ITP 1-10

CamocrosiTesibHAsi padoTa 00y4YalOIIUXCS:
Ipumepnas memamuxa 6HeayOUmMoOpPHOU CAMOCMOSIMENbHOU pabombl.
- M3yuenue crienuaibHON, yaeOHOU uTeparypsl, pecypcos MuateprHer, CMU mo Bompocam
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TEMBI
- TemaTuka NpakTUUECKUX 3aJaHUM:
e [loaroroBka cooOLICHUS HAa TEMY:
» «Hanomexnonoeus xax npuopumemroe HANPagieHue paseumus HayKu u
npoussodcmea 6 Poccuiickou @edepayuuy,
» «llepuoouueckomy 3akony 6yoyujee He Spo3um paspyuieHuem...»
e CocraBlicHHE IEKTPOHHBIX KOHQHUTYPALMH aTOMOB XMMUYECKHX IEMEHTOB.

Tema 1.3
CTpoenne BeuecTsa

Coaep:xkanue

Ctpoenue BemecTBa. KoBaneHTHAs CBS3b: HEMOJIPHAS U MOJIsIpHAS. MIoHHAS CBA3b.
Karuons! u annonsl. Metannudeckast cBsizb. BogopoHast cBsi3b.

Hemoncmpauyusn

OO0pas3iipl BEIIECCTB U MATEPHAJIOB C PA3IMYHBIMU THIIAMH XMMHUYECKO CBS3H.

JIP 1-7;
MIIP 1-6;
ITP 1-10

Tema 1.4
Boxaa. PacTBopbl.

Coaep:xkanue

10

Boaa. PacTBopsl. Bosa B pupose, ObITY, TEXHUKE U Ha pou3BoicTBe. duznueckue u
XMMHYECKHEe CBOMCTBA BoAbL. OnpecHeHHe BObl. ArperaTHble COCTOSHUS BOABI U €€
NIEPEXOJBbI U3 OJJHOTO arperaTHOro COCTOSIHUA B IPYTO€.

Jemoncmpayusn

®du3nyeckue CBONCTBA BOJIbI: IOBEPXHOCTHOE HATSHKEHHE, CMaulBaHUE.

JIP 1-7;
MIIP 1-6;
ITP 1-10

Xumnyeckue peakuum. [IoHsTHe 0 XUMUYECKOH peakuyu. TUIIBI XUMUYECKUX PEAKIMI.
CKopocTb peakuuu u (aKkTOPHl, OT KOTOPHIX OHA 3aBUCHT.

JHemoncmpayusn

XuMHYeCcKHe PeaKIUHU ¢ BblIeJIEeHHEM TellJIOThI.

CamocrosiTesibHAst padoTa 00y4YalOIIUXCs:
Ipumepnas memamuxa eHeayOUmMopHoOU camocmosmenbHol pabomoi.
- M3y4yenue crienuanbHOM, yueOHol utepatypsl, pecypcoB Uureprner, CMU no Bompocam
TEMBI
- TemaTuka NpakTUUECKUX 3aJaHUIL:
e CocraBiieHHE CTPYKTYPHBIX (POPMYIT MOJICKYJISIPHBIX COCTUHCHUH.
e [loaroroBka pedepaToB U co3aHUe MYJIbTUMEIUHHBIX PE3SHTAIMH 110 TEMaM:
» «Pacmeopwl 6oxpye Hacy,
» «Yempanenue scecmrocmu 800bl HA NPOMBIUUTIEHHBIX NPEORPUSLTIUIXY.
e Pemenue 3a1a4 Ha HAXOXKAECHUE MAaCCOBOI JJOJIH PACTBOPEHHOIO BEILECTBA.
e Pemenue 3ama4 Ha CKOPOCTb XMMHUYECKOM pEakIUU U CMEIIEHHE XUMHUYECKOTO
paBHOBeCHSL.
e  BrimongHeHue pacuéToB IO YpaBHEHUSIM pEaKIMii, IPOTEKAIOIIUX B paCTBOpPaxX.

Tema 1.5
Heoprannyeckue coeinHeHHsI

Coaep:xkanue

22

Kuaccudukanus HeopraHu4ecKUx coeuHeHU 1 ux cBoiicrBa. OKCU/IbI, KUCIIOTHI,
OCHOBAHUSI, COJIN.

JIP 1-7;
MIIP 1-6;
ITP 1-10
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IlonsiTue o ruaponause coJieil. Cpesa BOIHBIX PaCTBOPOB COJIEH: KUCNasi, HEUTpanbHas, 2 JIP 1-7;
menoyvHas. Bogopoauslii nokazarens pH pactBopa MIIP 1-6;
ITP 1-10
Meranisl. O6mue pu3ndeckre 1 XUMHIECKIE CBOMCTBA METAIIJIOB. 2 JIP 1-7;
Hemoncmpavuu MIIP 1-6;
B3auMopeiicTBue MeTalIOB ¢ HEMeTaJIIaMU (LIMHKA C Cepoii, altoMuHus ¢ Homom), TP 1-10
pacTBOpaMu KHCJIOT U HIEJOYeH.
I'openue MeTannoB (LIMHKA, XKeJle3a, MarHUs) B KUCIOPOJE.
B3aumoneicTBue a30THOM ¥ KOHLIEHTPUPOBAHHON CEPHOM KUCIIOT C ME/BIO.
BoccTraHoBUTENIBHBIE CBONCTBA METAJLIOB.
Hemeranabl. OO1mmas xapakTepuCTHKa TIaBHBIX HOATPYI HEMETAJUIOB Ha IIPUMeEpe 2 JIP 1-7;
raJIOTeHOB. MIIP 1-6;
BaxxHeiimme coeqMHEHNS METAJUIOB M HEMETAJUIOB B IPUPOC U XO3SMHCTBEHHON IIP 1-10
JIeSITEITPHOCTH YeJIOBEKA.
JladopaTopnas pa6ora Ne 1. Onpenenenue pH pactBopa coneld. 2 JIP 1-7;
MITP 1-6;
ITP 1-10
JladopaTopnasi paGora Ne 2. PenieHue sKkcriepuMEHTaNbHBIX 3a/1a4 Ha Paclio3HaBaHUE 2
HEOPTaHMUYECKUX BEIIECTB.
CamocrosiTesibHAsi padoTa 00y4aIOIIUXCS 10
Ipumepnas memamuxa 1eayoumopHol camocmoamenbHol pabomul.:
- M3y4enue crienuanbHOM, yueOHol utepatypsl, pecypcoB Uurepuner, CMU o Borpocam
TEMBI
- TemaTrka IpaKTHUECKUX 3aJaHHNA:
e CocraBiieHHE TCHETHYCSCKUX PSIIOB, KJIACCOB HEOPTaHUIECKUX COCIMHEHUIM
e CocraBiieHHE YpaBHCHHI XUMHUYECKUX PEAKIUi B MOJIEKYIIPHOM M HOHHOU (popmax
o CocrapiieHHE ypaBHCHHUN pPEaKIUi THIPOIN3a COJICH pa3TUMIHBIX TUIIOB
e  BrmorHeHHE HHIMBHUIYaIHHOTO MPOCKTA
Pasgen 2. 26
Opranuyeckasi XuMust
Tema 2.1 Copep:xanue 22
Opranuyeckue coeuHEHHU OcHOBHBIE NOJI0KEHUS] TEOPHHU CTPOEHNs OPraHNYecKUX coeguHenmnii. MHOroo6pasue 2 JIP 1-7;
OopraHudeckux coequHeHui. Ilonstue nzomepun. MIIP 1-6;
ITP 1-10
Yraesogopoasl. [IpenensHbie 1 HeNpeAeIbHBIE YTIACBOAOPOABI. Peakiius mommmMepu3aIiim. 2 JIP 1-7;
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOLOB. YTIEBOJOPOIbI KAK OCHOBA MEKIYHAPOIHOIO MIIP 1-6;
COTPYIHHYECTBA U BaKHEHIINI HCTOYHUK opMUpoBaHUs O10pkeTa PO. P 1-10

Hemoncmpayuu
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[NonmyyeHne 3THUIICHA U €r0 B3aUMOJICHCTBHE C PACTBOPOM MEPMaHTaHATa KaJusl, OpOMHOM
BOJIOM.

Kucnopoacoaep:xkaime oprannyeckue pemecTsa. [IpeacraBuresy KHCIOPOICOASPKAIINX 1 JIP 1-7;

OpPraHUYECKNX COCIUHEHUH: METHIIOBBIA M STUIIOBBIA CIIMPTEHL, TIHULEPHH, YKCYCHAs! KHCIOTA. MIIP 1-6;

JKups! Kak ciokHbIE 3QUPHL. YTIEBOIBI: TIIFOK03a, KpaxMall, IEJITI0I03a. TP 1-10

JHemoncmpavuu

KauecTBeHHas peaknys Ha TIHIEPHH.

JlaGopaTopHas pa6ota Ne 3. CBoiicTBa CIUPTOB U ()EHOJIOB. 1 JIP 1-7;

MIIP 1-6;

ITP 1-10

JladopaTopnasi pa6ora Ne 4. [lonyuyeHue v CBOHCTBAa MypaBbUHOM U YKCYCHOM KUCIIOTBI. 2

A30Tcojepakaniue Opranuyeckre coeuHeHusi. AMUHBI, aMUHOKHCIIOTHI. 2

A3oTcoaep:kammne oprannyeckne coequnenns. bemku. CtpoeHue u OMoIOrHIecKast 2

(byHKIMS OENKOB.

Hemoncmpauyuu

I1BeTHBIC peakiuy OEIKOB.

JladopaTopnasi pa6ora Ne 5. CBoiicTBa a30TCOAEPKALUX OPraHUUECKUX BEIIECTB: 2

AMHHOKHCIIOT, OCIIKOB.

Ilnacrmaccesl 1 BosiokHa. [loHATHE 0 TITacTMaccax M XMMHYECKHX BoJoKHax. HarypanbHble, 1 JIP 1-7;

CHUHTETHYECKHE U NCKYCCTBEHHbIC BOJIOKHA. MIIP 1-6;

Hemoncmpayusn P 1-10

PaznuuHble BUIBI IIIACTMACC U BOJIOKOH.

JlabopaTopHasi pabora Ne 6. Pacno3HaBaHue I1acTMAcC M BOJIOKOH. 1

JlagopaTopnas padora Ne 7. PemeHne 3KCIIepIMEHTAIBHBIX 33729 Ha WACHTUDUKAIHIO 2 JIP 1-7;

OpPraHUYeCKUX COeIMHEHUH. MIIP 1-6;
ITP 1-10

CamocrosiTesibHAasi padoTa 00y4YalOIIUXCs: 4

Ilpumepnas memamuka 6HeayoOumopHol camoCmosImenbHol pabomoi.
- Uzydenue crienmanbHOM, yaeOHOM auTepatypsl, pecypcoB MaTepHeT, CMU 10 Bompocam
TEMBI
- TemaTrka IpaKTHUECKUX 3aJaHHNA:
e [loaroroBka coOOIEHUH IO TEMaM:
«Hcmopus 603HUKHOBEHUSL U PA3BUMUSA OP2AHUYECKOU XUMULY,
«Yane6o0wl u ux pons 6 Jcugoil npupooey,
«Kupwi kax npoodyKkm numanusi u XumMu4ecxkoe colpbey,
«Cpedcmaa eucueHnvl Ha OCHOBE KUCTOPOOCOOEPHCAUUX OP2AHUYECKUX
COeOUHEHUIL».
«Oxpana okpysicarowei cpedbl OM XUMUUECKO20 3A2PAZHEHUSY,
«Hexeéamxa npodosoibcmeus kax 2100aibHas npodaiema Yeaosevecmsd u nymu

VV VVVY
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ee peuieHusy,
»  «Cunmemuyeckue Moowue cpedcmea. 00CMOUHCMEA U HeOOCTATKILY,
> «/ledhuyum benxa 6 nuwegbix NPOOYKMAx u €20 NPeodoieHUe 8 PUMKAX
27100AbHO RPOOOBONLCMEEHHOU NPOSPAMMDBLY,
> Xumus 6 moeti 6yoyujeii npogeccuu
e CocraBreHne ypaBHCHUH PEBPAIICHNI OPTaHUICCKHUX BEIIECTB.
e PemieHue pacuéTHbIX 3a1a4
e CocraBneHue CTPYKTYPHBIX (POpMyIT aJIKaHOB, aIKEHOB, aJIKMHOB, apEHOB, CIIUPTOB,
KapOOHOBBIX KHCIIOT, CIIOKHBIX 3(UPOB, aMMHOB, aMHHOKHCJIOT.
e  BrinmonHeHNe MHIMBHAYAIBHOTO NPOEKTA.

Tema 2.2 Conep:xanne 4
XuMus ¥ )KU3Hb X¥MHUS ¥ OPraHu3M YeJIOBeKa. XMMUYECKUE 3JIEMEHThI B OpTaHU3ME YeJIOBEKa. 2 JIP 1-7;
Opranndeckue 1 HeopraHudeckue Beuiecta. OCHOBHBIE )KU3HEHHO HEOOXO0IUMbIe MIIP 1-6;
CcoeIMHEHUs: OCNKU, YTIIEBOIbI, )KUPbI, BATAMUHBI. YTJEBOIbI — IJIaBHBIA HCTOYHUK YHEPTUH TP 1-10
opraansMa. Ponb upoB B opranm3Me. X0JECTEPHH U €r0 POJIb B 3I0POBBE YEIOBEKA.
MunepansHbIE BeecTBa B IPOIYKTAX MATaHUS, HIIEeBBIe To0aBku. COamaHCHpOBaHHOE
MTUTaHE.
Xumus B ObITy. Bona. KauectBo Bonbl. Moromue u unctsue cpeacraa. [Ipasuna 2 JIP 1-7;
6e30macHO# pabOTHI CO CPEeCTBAMHU OBITOBON XUMHUH. MIIP 1-6;
ITP 1-10
Yacrs 3. buoJsorus 48
Tema 3.1 Coaep:xkanue 2
Buosnorus — coBOKyNHOCTh HAYK | JKuBas mpupojaa Kak 0ObeKT u3yueHus: Ononorud. MeTo bl UCCIIEIOBAHUS KUBOM MPUPOIHI B 2 JIP 1-7;
0 ’KMBOIi mpupoe. ouonoruu. OnpeaeacHue XU3HH (C MPUBJICYCHUEM MaTepraa 13 pasaeaoB GU3NKd U MIIP 1-6;
MeToabl HAYYHOT 0 O3HAHMS B XUMUH). YPOBHU OPTaHU3AINH KU3HU. 0P 1-10
Oonosioruu Hemoncmpauuu
YpoBHU OpraHu3aIuu KU3HU.
MeToap! MO3HAHUS )KUBOH TPHPOTBL.
Tema 3.2 Kierka Copep:xanue 6
Hcropusi u3yyenust KiaeTku. OCHOBHBIE MOJI0XKEHUS KIETOYHON Teopun. KneTka - 2 JIP 1-7;
CTPYKTYpHO-(pYHKIIMOHAIBHAS (IIEMEHTapHAS) SMHALA KU3HU. MIIP 1-6;
Ctpoenne kiaeTkn. [IpokapHOTHI U 3YKapHOTHI - HU3IINE U BHICIIHE KJICTOYHBIC OPTaHU3MBI. TP 1-10

OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KIIETKH dyKapuoT. Kiierounoe siapo.

@dyHKIUMS Aapa: XpaHEeHHe, BOCIIPOM3BEICHNE U IIepeaada HaclIeACTBeHHOW HH(POpPMaIHH,
peryJsuus XUMUUeCKOH akTUBHOCTH KiieTKU. CTpyKTypa 1 GYHKIHH XPOMOCOM. AYyTOCOMBI U
TI0JIOBBIE XPOMOCOMBIL.

Buosnornyeckoe 3HaueHne XMMUYECKHUX 2JIEMeHTOB. Heopranuyeckue BeliecTBa B COCTaBe
KJeTKd. Poib BOJIBI Kak pacTBOPHUTENSI 1 OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH Cpe/ibl
OpraHu3MoB. YTIIEBOAbI U JUNHUIBI B KiieTke. CTpyKTypa u Ouonoruyeckre GpyHKIUU

6enxoB. CTpoeHHE HYKJICOTHIOB M CTPYyKTypa nonuuaykireotnanbix neneit JJHK u PHK,
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ATO.

JdeMoHcTpauuu

CrpoeHne MOJEKyIbl Oeka.

Crpoenne monexyisl JJHK.

CrpoeHne KICeTKH.

CtpoeHme KJIETOK IPOKAPUOT M SYKApHOT.

JlaGopaTopnoe padora Nel. CpaBHEHHE CTPOSHHS KIETOK PACTCHUHN M KUBOTHBIX

Bupycsol u 0akrepnodaru. Heknerounoe ctpoeHue, >XM3HEHHBIN LUK U €70 3aBUCUMOCTb
OT KJIETOYHBIX (popM KHU3HH. Bupychl - Bo30ynnuTenn nH)EKINOHHBIX 3a00JICBaHH;
nonsiTHe 00 oHKOBHpYcax. Bupyc mmmyHonedunuta yenoexa (BUY). [Ipodunakrrka
BUY-nndexunn.

JdeMoHncTpanuu

CtpoeHue Bupyca.

JIP 1-7;
MIIP 1-6;
ITP 1-10

Tema 3.3 Opranusm

Coaep:xkanue

14

Opranusm - eJiMHOe 1enoe. MHoroodpasue opraHu3MoB.

OOMEH BEIIECTBOM M SHEPIHEH ¢ OKPYKAIOIICH Cpeoil KaKk HEOOXOAMMOE YCIOBHE
CYIIECTBOBAHUA )KUBBIX CUCTCM.

CrocoOHOCTE K CAMOBOCIIPOHM3BEACHHUIO - OJTHA M3 OCHOBHBIX OCOOCHHOCTEH KHUBBIX
opraHu3MoB. JleneHne KIeTKA — OCHOBA POCTa, Pa3BUTHS U Pa3MHOKCHHS OPTaHU3MOB.
Becronoe pasmuoxerwue. [TomoBoii mporecc u mojaoBoe pazMHoxkeHne. OMI00TBOpPEHHE,
ero OHOJOrHYecKoe 3HAUCHHE.

JdeMmoHncTpauuu

OOMeEH BEIECTB U MPEBPAIICHUS SJHEPTHUH B KIICTKE.

Jlenenvie KneTku (MUTO3, MEHO03).

Crioco0b1 6ecroIoro pa3sMHOKEHHS.

OIUI010TBOPEHHUE Y PACTEHHUI U )KMBOTHBIX.

JIP 1-7;
MIIP 1-6;
ITP 1-10

INoustre 006 HHAUBUAYAILHOM (OHTOT€HE3), SMOPHOHAILHOM (IMOPHUOTEHE3) U MOCT-
SMOPHOHANILHOM Pa3BUTHH. VIHAMBUlyalbHOE pa3BUTHE YEJIOBEKa U €0 BO3MOXKHBIC Ha-
PYLICHUS.

OOmrre mpeacTaBICHUS O HACICICTBCHHOCTH M N3MEHYHNBOCTH. [ eHeTHYECKast TEPMHHOJIOTHS
Y CHMBOJIMKa. 3aKOHOMEPHOCTH HacienoBaHus. HacnemoBanue npru3HaKoB y

yenoBeka. [lonoBeie xpoMmocomsl. CIeTuIeHHOE C ITOJIoM HaclienoBaHue. HacnencreeHHbIe
00JIe3HU YeIOBEKA, UX MPUYUHEI U IpodriakTika. COBpeMEHHBIE MPEICTaBICHAS O TCHE
U TEHOME.

I'eHeTnueckue 3aKOHOMEPHOCTH U3MEHUMBOCTH. Kiaccudukanust GopM H3MEHIHBOCTH.
BrusiHie MyTareHOB Ha OpraHU3M YeIOBeKa.

JdeMoHcTpanuu

WHnuBuayalsHOE pa3BUTHE OpraHu3Ma.

HacnencreeHHbie 00JIE3HN YeJIOBEKA.

Brnusinue ankoronnzma, HAPKOMaHKUH, KyPEHHUS HA HACIIEICTBEHHOCTb.

MyTauuu.

JIP 1-7;
MIIP 1-6;
ITP 1-10
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MO)II/Iq)I/IKaHI/IOHHaH U3MCHYHNBOCTD.

IIpeamer, 3agaun U METOJIBI CeNleKIUN. [ 'eHeTuYecKIe 3aKOHOMEPHOCTH CElIEeKIIUU. YUeHHe
H.W. BaBuioBa o ieHTpax MHOT000pa3usl ¥ MPOUCXOXKICHIS KyIbTYpPHBIX PACTCHHA.
BrorexHomorus, ee JOCTHXEHHS, TEPCIIEKTUBBI Pa3BUTHSI.

JdeMmoHcTpanuu

IlerTpEI MHOTOOOPA3Hs M IPOUCXOKIACHHS KYIbTYPHBIX PACTCHHUI.

HckyccTBeHHEIH 0TOOD.

UccnenoBanms B 001acT OMOTEXHOJIOTHH.

IpakTuyeckoe 3anaTne Nel. CpaBHeHHEe MHTO3a U MeHo3a.

[pakTuyeckoe 3anaTHe Ne2. Perrenne aneMeHTapHBIX TEHETHYSCKHIX 3a/1a4.

IIpakTnueckoe 3ansaTue Ne 3. HacienoBanue npu3HakoB y yenoBeka. I10J10BbIe XpOMOCOMBL.

Ipakrnyeckoe 3anaTne Ned4. ['eHeTHUECKHE 3aKOHOMEPHOCTH U3MEHUYUBOCTH.
Knaccudukarus Gpopm nusmeHunBoCTH. BiusiHre MyTarecHOB Ha OpPraHU3M YeJI0BEKa.

NINININ

JIP 1-7,
MIIP 1-6;
ITP 1-10

Tema 3.4 Bug

Coaep:xkanue

(o]

DBOJIIOIIMOHHAS TEOPUS U €€ POJib B (POPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYUYHON
KapTUHBI Mupa. Bun, ero kxpurepuu. [lomynanus kak CTpyKTypHas €IMHUIA BUJA U
sBosory. CuHTeTHueckas reopus 3somonuu (CTD). JIBmkyle CUilbl 3BOJIIOIUH B
cootBeTcTBUH ¢ CTD.

Pesynbratel sBosrOnMU. CoXxpaHeHHe MHOr000pasusi BUAOB KaK OCHOBA YCTOHYHBOTO
pasButust 6unocdepst. [IprurHbl BBIMUpaHus BUA0B. buojornueckuii nporpecc u
OMOTOTHYECKHiA perpecc.

JdeMmoHncTpauuu

Kpurepuu Buna.

[omysanus - CTpyKTypHasi €JUHHLA BHJIA, €AUHULA SBOJIIOLUH.

JBHKyIIUE CUIIBI SBOJIIOLUU.

Bo3HuUKHOBEHHE U MHOTOOOpa3ye NPUCTIOCOOICHUH Y OpraHU3MOB.

Penkue u ucuesaromue BUIBbL.

IMpakTuyeckoe 3ausiTue Ne5 Omrcanne ocobeit Bua Mo MOpdoIOrHuecKOMy KPUTEPHIO

JIP 1-7;
MIIP 1-6;
ITP 1-10

T'unoTe3sl IPOUCXOKJIACHUSA KU3HU. Y C0KHEHHE KUBBIX OpraHm3MoB Ha 3emie B
Hpolecce 3BOIIOLIH. AHTPOIIOT€HEe3 U ero 3aKOHOMEPHOCTH. Jloka3aTenbcTBa pOACTBA
YCJIOBCKA C MJICKOIIUTAOIIUMHU )KUBOTHBIMHU. DKOJIOrHYECKHUe Q)aKTOpBI AHTPOIIOIrCHE3a!
YCIIO>)KHEHHE NOIYJISIIMOHHON CTPYKTYPBI BUJIa, U3TOTOBJICHUE OPYIU TPYAad, IEPEXO] OT
PACTUTCIIBHOTO K CMCIIAHHOMY TUITY IUTaHUA, UCTIOJIb30BAHUE OT'HA. IlosiBneHME MBICTH-
TENbHOU JACATCIBbHOCTHU U qneHOpaweanoﬁ peyn. HpOI/ICXO)K)ICHI/IC YCJIOBEYECCKHUX pac.
JeMoHCcTpanun

I[BI/I)KYIIII/IC CHJIbI aHTPOIIOTCHE3A.

HpOHCXO)KILCHI/IG YCJIOBCKA U YCJIOBCYCCKUX pac.

Tema 3.5
IKOCHCTEMBI

Coaep:xkanue

ITpeamer u 3a7aun HKOJIOTHH: ydeHHE 00 3KOJIIOTHYECKUX (haKTOpax, yueHHE O COOOIIEeCTBAaX
OpraHu3MOB, y4eHue o bnocdepe.

JIP 1-7;
MIIP 1-6;
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Okosoruyeckue GakTopbl, 0COOCHHOCTH MX BO3/AECHCTBUS. JKOJIOTHYECKas XapaKTEepPUCTHKA
Buza. [TonsTre 06 sxonoruueckux cucremax. Llenu nutanus, TpoudecKre ypoBHH.
BroreoneHo3 kak 3KocucTEMA.

JdeMmoHcTpanuu

Okonorndeckue (HaKkTOPHl U UX BIMSHUE HA OPTaHU3MBI.

MeXBHIOBBIC OTHOIICHNUS: TAPA3UTH3M, XHITHUIECTBO, KOHKYPEHIIUS, CHMOHO3.
SIpycHOCTB pacTUTEIBHOTO COOOIIECTRA.

ITP 1-10

Buocdepa - rmodbanpHas skocuctema. Yuenne B. 1. Bepraackoro o 6noctepe. Pons
KMBBIX OpraHu3MoB B 6nocgepe. bruomacca. buonornueckuii KpyroBopor (Ha rmpumepe
KpyroBoporta yriaepoaa). OCHOBHbIE HalIpaBJICHHsI BO3ZICUCTBHS YesioBeKa Ha Ouocdepy.
Tpanchopmarys ecTeCTBEHHBIX SKOJIOTHYeCKUX cucTeM. OCOOEHHOCTH arpoIKOCUCTEM
(arpo1ieHO30B).

JdeMoHncTpanuu

Kpyrosoport yrinepona B 6uocdepe.

3anoBeTHUKHU U 3aKa3HUKHU Poccun.

IIpakTnueckoe 3ausaTHe Ne 6. PenieHne 5K0JI0THYECKUX 3a1a4

[pakruyeckoe 3anaTue Ne 7. CocTaBieHHe CXeM IepeIadll BEIIECTB M YHEPTUH (IeTel
TTUTAHU)

JIP 1-7;
MIIP 1-6;
ITP 1-10

CamocrosiTesbHasi padora yactb buosorus:
Ipumepnas memamuxa eneayOUmMopHoUu camocmosmenbHol pabomoi.
- Uzydenne crienmanbpHOM, yaeOHOM IuTepaTypsl, pecypcoB MaTepHeT, CMU 110 BOompocam
TEMBI
- TemaTuka NpakTUYECKUX 3aJaHUIL:

e [loaroroBka cooOILIeHUI O TEMaM:
1. OCHOBHBIE CTPYKTypHBIE KOMIIOHEHTHI KIETKH 3YKapHOT.
2. KnerouHnoe s1po u ero GyHKIIHH.
3. Bupycsl — Bo30yanTe I HHQEKIMOHHBIX 3a00JIeBaHNi; TOHATHE 00 OHKO BUpycax. Bupyc
nmmyHonedunura uenoseka (BUY). Ipopunakruka BUY-undeximm.
4. O1m1010TBOpPEHNE, €70 OMOJIOTMIECKOE 3HAUCHHE.
5. HacnencTBeHHbIe 60JI€3HH YeIOBEKa, UX MIPUYMHBI U podriakTuka. CoBpeMeHHbIE
TIPE/ICTABIICHUS O TEHE W TEHOME.
6. [IlpuanHBI BEIMUpaHUs BUIOB. bromornaeckuii nporpecc u OMOIOTHYECKHUI perpecc.
7. buocdepa — rmobanpHas skocucrema. Yuenue B.U. Bepranckoro o 6uocdepe. Poib
KMBBIX OpraHu3MoB B 6nocdepe. buomacca. buonornueckuii kpyroBopor ( Ha mpumMepe
KpyroBopota yriepoaa). OCHOBHBIE HalpaBICHUS BO3CIHCTBUS UeIoBeKa Ha Obnocdepy.
Tpancopmanms eCTECTBEHHBIX SKOJIOTHIECKUX CHCTEM.

14

Boinosinenue HHAUBUAYAJTBHOT0 MPOEKTA

JIP 1-7;
MIIP 1-6;
I1P 1-10

JuddepenunpoBannblii 3auer

JIP 1-7;
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MIIP 1-6;
ITP 1-10

Bcero

191

25




3. YCJOBHUS PEAJIM3AIIMMA PABOYEN IMPOT'PAMMBI YYEEHOI'O
ITPEIMETA

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATE€PUAIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus nporpaMmbl y4eOHOro mnpeameTra TpeOyeT Haaudus y4yeOHOTro
kabuHeTa «Dusnka» U Jadoparopur Ppu3nku, kKabuHeTa «XUMHH U OHMOJIOTHN» U
1a00paTOpUu XUMHUH.

O6opynoBanne y4eOHBIX KAOMHETOB H JTAOOPATOPHIA:
- IOCAJI0YHBIE MECTA MO KOJUIECTBY 00YUaAIOIINXCS;
- paboyee MecTo MpenoaaBaTelis;
- IEMOHCTPALMOHHBIN CTOJI
- y4eOHO-HaTJISIIHbIE TOCOOUs 110 (PU3UKE, XUMUU U OMOJIOTHH;
- nabopaTopHoe 000pyAOBaHHUE (CIEKTPOCKOI, MUKPOCKOI C MUKpOIpenapaTaMu,
nepuoMyeckas cucrtema xumudeckux oanemeHtoB JI.MI. MengaeneeBa, psn
HaIMpPSHKEHUH METAJIOB; PsIi  AJEKTPOOTPUIIATEIIbHOCTH HEMETAJUIOB, Tabiuia
pPacTBOPUMOCTHU COJIEH, KUCIOT U OCHOBAHUM B BOJE, IJIAKATHI 1O (QUHKE, XUMUU
¥ OMOJIOTHUH, XUMHYECKas TOCY/1a, XUMHUUECKUE PEaKTUBBI)

Texnuueckue cpeacTsa 00ydeHUs:
- UWHTEpAKTUBHAA JIOCKAa C JHUICH3UOHHBIM MPOTPAMMHBIM 0O0€CIIe€UeHUEM M
MYJIBTHMEIHATPOEKTOP
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3.2 UudopmanuonHoe odecrnedeHue 00y4eHust

Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,
JAOTOJHUTEJIbHOM JIUTePaATyPbI

OcHoBHas JuTEparypa

1. T'abpuensn, O. C. EcrecrBo3nanue. 10 knacc: yueOHuk: ba3oBwiii ypoBeHb /
O.C. Tabpuensu, WN.I'. OctpoymoB, H.C. Ilypwemmea, C.A. Cnagxos, B.U.
Cusorna3oB. — 10-e uzn., crepeorun. — M.: [Ipocsemenue, 2021. — 334, [2] c.: n.
ISBN 978-5-09-078805-2

2. l'abpuensan, O. C. EcrectBo3nanue. 11 kmacc: yuyeOHMK: 0a30BbIN ypOBEHb /
O.C. Tabpuensu, WN.I'. OctpoymoB, H.C. Ilypwemmea, C.A. Cnamgxos, B.U.
Cuornazos. — 11-e u3n., crepeotun. — M.: Ilpocsemenue, 2021. — 286, [2] c.: ui.
ISBN 978-5-09-079115-

JlonoJIHMTe IbHAA JTUTEepPaTypa

1. ®upcon, A.B. ®usuka mana npodeccuii U crenuaibHOCTEH TEXHUYECKOTO WU
€CTECTBEHHO - HAyYHOTO Mpoduiei; yueOHUK Il CTYACHTOB YUPEXKICHUN Cpel.
npod. obpazoBanus / A.B. @upcos; nox pea. T.U. Tpobumosoii. — 3-e., cTep. —
M.: U3naTenbckuil neHTp «Akanemus», 2018. —352 c.

ISBN 978-5-4468-6571-0

2. Epoxun, FO.M. Xumus 1 npodeccuil U CHelUanbHOCTEH TEXHUYECKOIO H
€CTEeCTBEHHO-HAYYHOTr0 Mpoduiaeh: yueOHUK Uil CTYI. YUPEKICHUM cper. mpod.
obopaszoBanus / IO.M. Epoxun, N.b. KoBaneBa. — 6-¢ wum3m., crep. — M.
W3narensckuii meHTp «Akagemus», 2019. — 496 c. ISBN 978-5-4468-7897-0

HNuTepHeT-pecypcesl

1. www.class-fizika.nard.ru («KnaccHast gocka st TI0003HATEIBHBIXY).

2. www.physiks.nad/ru («duszuka B aHuMaIus»).

3. www.interneturok.ru  («Bugeoypoku  1mo  mpeamMeTraM  IIKOJBHOM
POTPaMMBbD»).

4. www.chemistry-chemists.com/index.html (31ekTpoHHBIH KXypHaT «XHUMHUKHA
U XUMUS»).

www.hemi.wallst.ru («Xumus. O6pa3zoBaTeNbHbINA CAUT JIJIs1 HIKOJTLHUKOBY ).
www.alhimikov.net (OGpa3oBaTebHBIN CANT AJIs MIKOJIBHUKOB).
www.chem.msu.su (21ekTpoHHast OMOIMOTEKa MO XUMHUH ).

WWW.hij.ru (kypHasm « XuMusi v KH3HBY ).

9. www.biology.asvu.ru (Bcs Ouosorusi. CoBpemMeHHass OWOJIOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA).

10. www.window.edu.ru/window (EauHoe OKHO aocTyma K 0Opa3oBaTeIbHbIM
pecypcam HTEpHETA IO OMOJIOTHH).

0O~
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3.3. IlporpaMma HCHOJIb30BAHMS AKTHUBHBIX W HMHTEPAKTHUBHBIX ()OpM U
MeTO0/10B 00yUYeHusl B penoaaBaHnu yueOHoro npeamera «EcTrecTBo3HAHME»

Temut 3anamui

Buowsl akmuenvix u unmepakmugHvlx
¢hopm u memoooe ooyuenusn

Yacmo

Du3uka

Pa3nen 1. Mexanuka

® YpOK — CEMHUHAp;

e paboTa MHOTOYPOBHEBBIX 3aJ1a4.

Pa3znen 3. OCHOBBI JIEKTPOIUHAMUKU

e paboTa B MaJibIX Ipynmnax;

oOCyXJIeHHE TOKIIaaa

Pa3nen 5. DneMeHTHI KBAHTOBOM
buzuku

YPOK — CEMHUHAp;
peIIeHrEe KCIEPUMEHTATBHBIX
3a/1ay;

e paboTa B MAJIBIX Ipynnax.

Pa3nen 1. Mexannka

® YPOK - BUKTOPHHA;

e paboTa B MaJIbIX TPYIIAX.

Yacme Xumusn

Tema 1.3 CtpoeHue BemecTBa

Tema 1.4 Boga. PactBopsl

e JjaboparopHas pabota B hopme

UTPHI - pacciae0BaHus
«Heopranuueckue coeIMHEHUSY;
pelIeHre YKCIEPUMEHTAIbHbIX
3ajady;

paboTa B MaJIbIX rpyIIax.

Tema 1.5 Heopranmueckue coe1MHEHUS

CEMHMHap;
AHAJIN3 KOHKPETHBIX CUTYaALIUH.

Tema 2.1 Oprannyeckue COeTUHEHUS

Tema 2.2 XuMUS U )KU3HD

naboparopHas padoTa B hopme
UTPHI - PaCCIICIOBAHUS
«OpraHnyecKkue COeAMHECHUS;
pereHne SKCIEePUMEHTAITBHBIX
3ajay;

paboTa B MaJIbIX TPyTITIax.

Yacmoe buonozus

Tema 3.2 Kitetka

e paboTa B MaJbIX IPyIIax Ha
MPAKTUUECKOM 3aHSATUU U TIPU
BBITIOJTHEHUH JTa0OPAaTOPHBIX
pabor

YpOK-CEMHUHAp

AJIEMEHTHI UCCIIEIOBATENbCKON
JIESITEIIbHOCTH
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Tema 3.3 Opranuzm e [IpakTtuueckas padora B hopme
UTPBI
e VYpok -KoH(pepeHI s
Tewma 3.4 Bun e Pa0oTa B MaJIbIX IpymIax
Tema 3.5 Dxocucremsl e TBOpUeCKHUIl OTYET
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4. KOHTPOJIb U OIIEHKA PE3VYJIbTATOB OCBOEHUSA YUYEBHOI'O

ITPEIMETA

Kounrpoas u OIleHKA pe3yJIbTaTOB OCBOCHHUS y4eOHOTO npeaMera
OCYUIIECTBJISIETCS. ~ TperojaBareieM B Tpollecce  MPOBEICHUS — 3aHSTHUH,

(GpOHTaNBHBIX  OMPOCOB,  TECTUPOBAHMUS,

BBIITOJIHCHU L

oOydJaromuMucs

MPAKTUYECKUX 3aHSITHHN, UHIUBUIYAIbHBIX 3aJJaHUM (IIPOEKTOB, UCCIIEIOBAHUN).

Pe3yabTaThl 00yueHus
(IMYHOCTHBIE, MeTaNIPeIMEeTHbIE, PEAMETHbIE)

@DopMbI U METObI KOHTPOJISI M
OlIeHKH pPe3yJIbTATOB 00y4eHusl

JAUYHOCMHBIX.

YCTOMYUBBIM ~ HHTEPEC K  HCTOpPUH 151
JOCTHXKEHUSIM B 00JIACTH  €CTECTBE UYBCTBO
TOPJIOCTH 33 POCCUMCKUE €CTECTBEHHBIE HAYKU;

— (poHTanbHas 6ecena;

— HaOII0eHUE U OIICHKA
TS TETHPHOCTH
oOyyarolerocs B Xoje
OCBOCHHSI TIPOTPAMMBI
y4eOHOUN TUCIUTIIIUHBI

TOTOBHOCTh K TIPOJOJDKEHHIO 00pa3oBaHUs,
MOBBIIICHUIO KBATMPUKAIUU B  H30paHHOU

— OICHKAa BLIITOJIHCHUA
TBOPUYCCKHUX SaﬂaHI/Iﬁ

npoQeCCHOHATIBHON JESITEIbHOCTH C

UCTIOJIb30BAHUEM 3HAHUM B obnactu

€CTECTBEHHbIX HAYK;

OOBEKTUBHOE OCO3HaHUE 3HaYUMOCTHU — (poHTaNbHAA Oecena;

KOMITCTCHIINA B O0O0JIACTH E€CTECTBEHHBIX HayK
JUISL  YelloBeka W 00mecTBa,  yMEHHUE
HCIIOJIB30BaTh TCXHOJIOTHUECKHUE JOCTIIKCHUS B
obmacth  (GU3MKH, XUMHH, OHOJOTHH IS
MIOBBIIIICHUS COOCTBEHHOTO HWHTEJICKTYaJIbHOIO
pa3BUTHS B BBIOpaHHOW MPOQPECCHOHATBEHON
JeSITCILHOCTH,

— HaOJIIoJIeHNE U OIICHKA
JEeITEIIbBHOCTH
00yyJaroIerocs B XoJe
OCBOCHHUS IPOTPAMMBI
y4eOHOM TUCITUTIITUHBI

YMEHHE MPOAHAIN3UPOBATH TEXHOTCHHBIC
MOCJIEACTBUS 111 OKPYXKAIOIIEH Cpe/ibl, OBITOBOM
Y MPOM3BOJICTBEHHON I€STEIIBHOCTH YEJIOBEKA;

— (poHTanbHas O6ecena;

— HaOJIIOIeHUE U OLIEHKA
TSI TETbHOCTH
00ydJaroImerocs B XoJe
OCBOCHHMSI TIPOTPAMMBI
y4eOHOM TUCIIUTIINHBI

— OIICHKA BBITIOJIHCHUS
TBOPYECKUX 3aTAHUN

TOTOBHOCTh CaMOCTOSITCJILHO JIO0OBIBAaTh HOBBIC
Ui ce0s  eCTECTBEHHO-HAy4YHBIC 3HAHHUS C
UCIIOJIb30BAaHUEM  JUIsI  3TOTO  JIOCTYITHBIX
HMCTOYHUKOB MH(GOPMAIIHH;

— (poHTanbHas 6ecena;

— HaOJIIoJIeHNE U OIICHKA
NEATENLHOCTH
00y4aromierocs: B XoJie
OCBOEHHUS TPOrPaMMBbI
y4eOHOM AUCITUTIIIUHBI
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OILICHKA BBIITOJIHCHUA
TBOPYCCKHUX 3aﬂaHI/Iﬁ

YMEHUE YIPaBIATh CBOEM IMO3HABATEIbHON
JEATEIbHOCTBIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOI'0 MHTEJUIEKTYAJIbHOT'O Pa3BUTHS;

3aIrTa MPAKTUICCKUX
pabot

y4acTHE CTYJCHTOB B XOJIC
OOCYKIICHHS B PEIICHUS
po0JIeMbl

YMCHHE BBICTPaNBAaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIIICHHS B KOMAaHJE II0 PEIICHUIO
o01IMX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS,;

3aIyTa MPAKTUICCKUX
pabot

y4acTHE CTYJACHTOB B XOJC
OOCYKIICHHS B PEIICHUS
po0JIeMbl

MemanpeOMemezx:

OBJIaJICHUE YMEHHMSIMU M HaBBIKAMU PA3TUYHBIX
BUJIOB TI03HABATEIBHON  JEATEIBHOCTU IS
M3YYEHHS] Pa3HbBIX CTOPOH  OKPYKAIOILIETO
€CTECTBEHHOTO MHPA;

3ammra IIPAKTUYECKOU
paboTHI

3auTa 1a00paTopHoi
paboTHI

MPUMEHEHNUE OCHOBHBIX METOJOB ITO3HAHUS
(HaOyroZIeHUs, HAyYHOTO OHKCIEPUMEHTA) st
U3YYCHUSI PA3UYHBIX CTOPOH E©CTECTBEHHO-
HAayYHOW KapTHUHBI MUPa, C KOTOPBIMU BO3HHKAET
HEO0OXOJIUMOCTh CTaJIKUBATHCSA B
npodeccruoHanbHoM chepe;

3ammra IIPAKTUYECKOU
paboThI

3amuTa 1a0opaTopHOM
paboTHI

YMCHHUC OIIPpCACIIATH Ocian 141 3aJa4u
ACATCIBHOCTH, BI>I6I/IpaTI> cpeactBa Il HX
JOCTHIKCHUS Ha IIPAKTHKC,

3alura MIPAKTUYECKON
paboThI
3aIuTa nabopaTopHOI
paboThI

YMEHHUE HCHOJIb30BAaTh PA3JUYHBIE HCTOYHUKHU
JUISt MOJIyYCHUS €CTECTBEHHOHAYYHOM
nHpOpMaMu W OIICHMBATh €€ JOCTOBEPHOCTH
JUISL JOCTUIKEHUS TIOCTABJICHHBIX 1I€JICH U 3aJ1a4;

OIICHKA BBITIOJTHCHUS
TBOPYECKUX 3aIAHUI
MOATOTOBKA M 3aIllUTa
pedeparos, JIOKJIAJI0B,
WHIUBUTyTBHBIX
MIPOCKTOB,
MYJIBTHMETHIHHBIX
MPE3CHTALUH.
HaOJII0/ICHHE 332 HaBBIKAMH
paboTHI B rI100AIBHBIX,
KOPITIOPATUBHBIX U
JIOKAJIbHBIX
WHOOPMAITMOHHBIX CETSX.

NPeOMEemHbIxX.

c(OPMUPOBAHHOCTD IIPEACTABICHUN 0
LIEJIOCTHOM COBPEMEHHON €CTECTBEHHOHAYYHOU

TE€CTOBBIA KOHTPOJIb
(bpOHTANBHBIN OMPOC
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KapTUHE MUpPa, IPUPOAE KaK €IMHOMN LETOCTHOU
CHUCTEME, B3aMMOCBA3M YEJIOBEKAa, NPUPOABI U
oOIecTBa,  MPOCTPAHCTBEHHO-BPEMEHHBI X
MaciTadax BceneHnnoii;

BJIQJICHHE 3HAHUSMU O HauOoliee BaKHBIX
OTKPBITUSIX W  JOCTHXKEHUAX B  O0JacTu
€CTECTBO3HAHHUA, MOBIMSABIIMX HA 3SBOJIOLHUIO
NpPEACTABICHU O TpUPOJE, Ha pa3BUTHUE
TEXHUKH U TEXHOJIOTU;

TE€CTOBBIA KOHTPOJIb
(GpoHTAIBHBII Onpoc
VHIUBUIYAJIbHBIN YCTHBIN
Y MUCbMEHHBIA KOHTPOJIb.
OLICHKA BBHIIOJTHCHUS
TBOPUYECKHX 3aJIAHUU

c(hOpMHPOBAHHOCTh YMEHUS IPUMCHSTH
CCTCCTBEHHO-HAYYHBIC 3HAHMS JUISI OOBSICHCHUS
OKPYKAIOIIUX SIBJICHUI, COXpAaHCHUS 3I0POBbS,
o0ecreyeHus 0e30macHOCTH
YKU3HEICITCIIbHOCTH, OCpEKHOr0 OTHOIICHHS K
IIPUPOJC, PAIMOHAIBHOTO MPUPOJIOIIOJIB30BaAHUS,
a TaKKe BBIIOJHCHHS POJM  T'PaMOTHOTO
OTpeOuTENS;

TECTOBBII KOHTPOJIb
(pOoHTaJIBHBII OIpOC
WHIVBUAYAJIbHBIA yCTHBIN
Y MUCbMEHHBIA KOHTPOJIb.
OIICHKA BBINIOJIHECHUS
TBOPYECKUX 3aJaHUN

Cc()OPMUPOBAHHOCTh IMPEACTABICHUI O HAYYHOM
METOAE TO3HAHWSA NPUPOABI M  CpPEICTBax
U3Y4YEHHs Mera MUpa, MAKpOMHUpPa U MUKPOMHUPA;
BIIAJICHUE IIPUEMAMH  €CTECTBEHHO-HAYYHBIX
HAOJIIO/ICHUH, OIBITOB, UCCIEIOBAaHUI U OLIEHKU
JIOCTOBEPHOCTH IOJIYYEHHBIX PE3YyJIbTATOB;

TE€CTOBBIA KOHTPOJIb
(bpOHTaNBHBII OMPOC
VHIUBUYaJIbHBIN yCTHBIN
Y MMCbMEHHBIA KOHTPOJIb.
OIICHKA BBIMIOJIHCHUSA
TBOPUYECKHX 3aJTaHUI

BJIJICHUE TIOHATHIHBIM aIllapaToM
€CTECTBEHHBIX HayK, IO3BOJISIOIIMM [T03HABATh
MUD, Y4aCTBOBAaTh B JUCKYCCHUSX IO
€CTECTBEHHO-HAYYHBIM BOIIPOCAaM, UCIOJIb30BATh
pa3nuYHble UCTOYHUKU MH(POPMALIMH JIJIS
MOJATOTOBKM COOCTBEHHBIX pa0OT, KPUTUUYECKH
OTHOCHUThKCS K coobmienusm CMMU, conepxanium
HAy4YHYIO HH(OpMaLHIO;

(bpOHTaNBHBIIN OMPOC
ydeOHast TUCKYCCUs
TECTOBBI KOHTPOJIb
VHIVBUAYAJIbHBIA YCTHBIN
Y MUCbMEHHBI KOHTPOJIb.
3aLuTa MIPAKTUYECKON
paboThI

OIIEHKA BBITIOJIHCHUS
TBOPUYECKHX 3aJaHUI
NOATOTOBKA W 3alllUTa
pedeparos, JIOKJIAJI0B,
WHJIUBUIYAJIBHBIX
MPOEKTOB,
MYJIbTUMEIUTHBIX
IIPE3EHTALUH.
HaOJII0JIEHNE 3a HaBBIKaMU
paboThl B TJIOOATBHBIX,
KOPIIOPaTUBHBIX u
JIOKaJIbHBIX
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MH(OPMAIMOHHBIX CETSIX.

c(hOpMHPOBAHHOCTh YMEHHI MOHUMATD

SHAYNMOCTb €CCTCCTBCHHOHAYYHOI'O 3HAHUA OJIA

KaXXJ0Io 4€JI0OBCKa HE3aBUCHUMO OT €I'0

npo(hecCHOHANBHOM e TEIbHOCTH, PA3InyaTh

(I)aKTBI " OLICHKH, CPAaBHHUBATb OLICHOYHBIC

BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLIEHOK
Y CBSI3b KPUTEPHUEB C ONIPEACIEHHON CUCTEMON

EHHOCTEMN.

TECTOBBI KOHTPOJIb
(poHTAIBHBII OIpoC

3a1ura IIPAKTUYECKON
paboThHI
3aIuTa nabopaTopHOit
paboThI

VH]/INBUTyaJIbHbI YCTHBIN
Y MIUCbMEHHBIA KOHTPOJIb.
OLICHKA BBHIIOJTHCHUS
TBOPUYECKHX 3aJJaHUI

Ilpomeosrcymounas ammecmayus 6 gpopme oughgepenyuposanno2o 3auéma

Pa3paboruukm:

C.A. Hocoga - npenoaasarens Xumuu, buonoruu;
M.B. JlorsuHoBa - npenogasareiab OU3UKHU.
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