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PaGouass mnporpamma yueObHoro mpeamera JIYIL.Ol EcrtecTBo3Hanme 10
cnenuanbHocT  38.02.02 CtpaxoBoe jaeno (1Mo orpacisiM), pa3paboTaHa B
COOTBETCTBUHU C TpeOOBAHUSIMU denepanbHOTO rocyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CpeaHEro oOIero o0pa3oBaHMs, YTBEPKICHHOTO
npukazoM MuHuctepcTtBa obpazoBanus U Hayku PD ot 17.05.2012r. Ne 413 (c
W3MEHEHUSIMU B JIEUCTBYIOIIEH PEIaKIMK ), HA OCHOBAHUM IPUMEPHOUN MPOrpaMMBbl
oOmeoOpazoBarenbHOM  yuyeOHOM  nucuuiiiuHbl  «EcTtecTBo3HaHue» st
npoecCHOHANBHBIX ~ 00pa30BaTENBHBIX  OpPTaHM3aIui, PEKOMEHIOBAHHOU
denepabHBIM TOCYIapCTBEHHBIM ABTOHOMHBIM  yupexaeHueM «denepanbHbli
UHCTUTYT pa3BuTHs oOpa3zoBaHus» (OPI'AY «DHMPO») nns peann3anuu OCHOBHOM
npodeccruonansHoit  oOpazoBaTenbHOM mporpammbel CIIO Ha 06a3e OCHOBHOTO
oOmiero o0pa3oBaHus ¢ MOJYYCHUEM cpefaHero oomero oopazosanus (IIpoToxon
Ne 3 or 21 urons 2015, peructpaumoHHblid HOMEp peueH3uu 374 ot 23 urons
2015t. ®I'AY «DUPO»).

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

Pa3zpaboTuukm:
C.A. Hocoga - npenoaasarens Xumuu, 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

PaGouass mporpamma  yuyebHoro mpeamera  JVYIL.Ol  EcrtecTBo3HaHue
pekomenaoBana MeroauueckuM coBetoM UIIOY «KoornepaTuBHbIN TEXHUKYM»
[Tocnennue nsmenenus [Iporokon Ne 1 ot 30 aBrycra 2021 rona
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1. MACHHOPT PABOYEH HPOIPAMMBI YUYEBHOI'O TIPEIMETA
AYI1L.01 ECTECTBO3HAHME

1.1. ObsacTh npuMeHeHusi padoueii MPpoOrpaMMsbl
PabGouass mporpamma ydeOHOro mpenMera oOIE00pa30BATENBLHOTO  IIMKJIA
«EcrecTBO3HaHMe» NpelHa3HaueHa g pealu3auu TpeboBanuit denepanbHOTO
roCyapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CPEAHEro O0IIero oOpa3oBaHus U
SBJIIETCS. YACThIO MPOTPaMMbl TOJATOTOBKM CIIELHUAIMCTOB CPETHETO 3BEHA II0
cneruanbHOocTH 38.02.02 CTpaxoBoe neno (1Mo OTpaciisiM), peaau3yeMoil Ha 0ase
OCHOBHOT'O 00111eT0 00pa30BaHus, C TIOTYUYCHUEM CPEIHETO 00IIero 0opa3oBaHus.
Pabouass  mporpamMmmMa  MOXeT  OBITb  HMCIIOJIB30BAaHA  JIPYTUMH
00pa30BaTEeNbHBIMA OPTaHU3ALUIMH TPOPECCHOHATBHOTO M JIOMOJHUTEIBHOTO
o0pa3oBaHMsl, peaTn3yOIUMUA 00pa30BaTEIbHYI0 MPOrpaMMy CpPETHETO OOIIETo
oOpa3oBaHus.
Pabouas mporpamMmma OpHEHTUPOBaHA Ha JOCTHXKEHUE CIIETYIOIINX LIeTIeH:

— OCBOEHME 3HAHUI O COBPEMEHHOW €CTECTBEHHOHAYyYHOW KapTHMHE MUpPA U
METO/IaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C Han0oJiee BaKHBIMU UJICIMU U
JOCTUKEHUSIMU €CTECTBO3HAHUS, OKA3aBIIMMU OMNPEEIAoIIee BIUSIHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— OBJIaJIecHHe YMEeHUSIMU NPUMEHATH MOJy4YeHHbIe 3HAHUS [T 00bSICHEHUS
SIBIICHUI OKPY>KaIoIIEero MUpa, BOCIIPUATHS uHbOopMaIuu
€CTECTBEHHOHAYYHOTO M CHEIHUANIbHOr0 (IMpOo(EecCHOHATBHO 3HAYUMOTIO)
coaepxkanus, nonydaemon uz CMMU, pecypcoB NHTEpHETA, CIENUANIBHON U
HAYYHO-TIOMYJISIPHOM TUTEPATypPHI;

— Ppa3BHTHE WHTEIUICKTYalbHBIX, TBOPUYECKUX CIOCOOHOCTEH M KPUTHUECKOTO
MBIIUICHASI B XOJ€ MPOBEICHUS NPOCTEHIINX WCCIEAOBaHUN, aHaln3a
SBJICHUM,  BOCHPHSTHS M HUHTEPHPETAllMM  €CTECTBEHHOHAYYHOM
uHdopmaIuy;

— 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 oOecrieueHust 0e30MacHOCTH
KU3HEICSITSIbHOCTH; IrPaMOTHOTO  HWCIOJB30BaHUS COBPEMEHHBIX
TEXHOJIOTHI; OXpaHBI 3I0POBbS, OKPY>KAIOIIEH CPEIbI.

1.2. Mecto y4eOHOro mpeaMera B CTPYKTYpe OCHOBHOH 00Opa3oBare/IbHOH
nporpammsl — IHHIICC3

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

B yueOnpix mmanax [IIICC3 UYIIOY «CTaBpomoiabCKuii KOOMEpPATUBHBIN
TEXHUKyM» MecTo YydyeOHoro mnpenmera «EctecTBo3HaHme» - B cOCTaBe
JOTIOTHUTENBHBIX ~ YYEOHBIX TPEAMETOB, (OPMHUPYEMBIX W3 005S3aTEIbHBIX
npeaMmeTHbix  obmacter @DPI'OC  cpegHero  obmiero  oOpa3oBaHus, IS



CHEIHATIbHOCTEH COIMAIbHO-3KOHOMUYEeCcKoro npoduist. M3ydyaerca Ha 6a30BOM
ypOBHE B 00111€00pa30BaTEILHOM IIUKJIE YI4EOHOTO TIJIaHa.

1.3. Hean m 3agaum y4eOHOro mpeaMera — TpeOOBaHUSI K pe3yJbTaraMm
O0CBOEHHUSA y4eOHOIO0 MpeaMeTa

Ecmecmeo3nanue - HayKa O SIBJICHUSX U 3aKOHaxX Mpuponbl. COBpeMEHHOE
€CTECTBO3HAHHUE BKIIIOYAET MHOMXECTBO €CTECTBEHHOHAYYHBIX OTpAaCleld, W3
KOTOPBIX HauOoJiee BaKHBIMHU SIBISIIOTCS (pu3uka, xumusa u Ouonorus. OHO
OXBAaTBIBACT HMIMPOKHUI CIIEKTP BOMPOCOB O Pa3HOOOpA3HBIX CBOIMCTBaX OOBEKTOB
IPUPOBI, KOTOPBIE MOKHO pAaCCMAaTPUBATh KaK €IMHOE LIEIIOE.

EcTecTBeHHOHay4HbIE 3HAHHUS, OCHOBAHHBIE HAa HHUX TEXHOJIOTHH
dbopMHpYIOT HOBBIM 00pa3 KU3HU. BBICOKOOOpPa30BaHHBIN YETOBEK HE MOXKET
JUCTAHIIUPOBATHCS OT (PYHIAMEHTAJIBHBIX 3HAaHUM 00 OKpYXKalolleM MHUpE, He
PHUCKYsl OKa3zaThbcsi OECIOMOIIHBIM B TpodeccrHoHanbHON nesrenbHocTH. JIroboe
IIEPCIEKTUBHOE HAIPAaBJICHUE JEATECIBHOCTH YEJIOBEKAa NPSIMO WM KOCBEHHO
CBSI3aHO C HOBOM MaTepuaibHOW 0a30il U HOBBIMHU TEXHOJIOTMSMM, U 3HAHUE HUX
€CTECTBEHHO-HAYYHOU CYIITHOCTH - 3aKOH yCIeXxa.

EcrTecTBO3HaHME - HEOThEMIIEMAs COCTABIAIOIIAS KYJbTYPBI: OINpPEACIIs
MHUPOBO33pEHUE 4YEJIOBEKAa, OHO IPOHUKAET U B TyMAaHUTApHYIO cdepy, U B
OOIIIECTBEHHYIO  JKM3Hb.  PallMOHAJNBHBIM ~ €CTECTBEHHO-HAyYHBIM  METO[,
c(OpMHPOBABIINICS B pPaMKaX €CTECTBEHHBIX HAayK, OOpa3yeT eCTEeCTBEHHO-
HAay4YHYI0 KapTHUHY MHUpa, HeKkoe o00pa3Ho-(puiiocodckoe 0000IIEHHE HayYHBIX
3HAHUU.

OcCHOBY €cCTeCTBO3HAHMS MPEICTaBISET @u3uka - Hayka O NPUPOE,
u3ydaromasi HamOoJiee BaXKHbIE SIBJIEHHSA, 3aKOHbI M CBOICTBAa MaTEPHAIBHOIO
Mupa. B (usnke ycraHaBIMBAaIOTCS YHHBEPCAJIbHBIE 3aKOHBI, CIIPABEIJIUBOCTH
KOTOPBIX MOJATBEPHKAACTCSI HE TOJIBKO B 3EMHBIX YCIOBHAX M B OKOJIO3EMHBIX
IPOCTPAHCTBAX, HO M BO Bced BceneHnHoil. B 3ToM 3akiroyaercs OAWH U3
CYIIIECTBEHHBIX TMPU3HAKOB (U3uKU Kak (QyHIaMeHTaldbHOM 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 0 BEIIECTBAX, X COCTaBE, CTPOCHUH, CBOMCTBAX, MPOIEccax
NpEBPAILCHUS], WUCIIONIb30BAHUN 3aKOHOB XMMHUHU B IPAKTUYECKON N€ATEIbHOCTH
J0JIeH, B CO3aHUHN HOBBIX MaTepUaJOB.

buonozusa - coctaBHas 4YacTb €CTECTBO3HAHMS. OTO HayKa O JKHBOMU
npupoge. OHa U3y4aeT pacTUTEIbHBIN, )KUBOTHBI MHUp U 4YeJIOBEKa, MCIOJb3Ys
KaK COOCTBEHHBbIE METO/bl, TAK U METOAbl JPYTrUX HAyK, B YaCTHOCTH (DU3HKH,
XUMHHM M MaTeMaTUKH: HaOJIOJEHUS, SKCIIEPUMEHTBI, UCCIIEIOBAaHUS C MOMOUIBIO
CBETOBOTO M D3JIEKTPOHHOTO MHKPOCKOMA, OO0pabOTKY CTATUCTHUUYECKHX JaHHBIX
METOJaMHU  MaTEMaTHUYEeCKOW CTaTUCTUKM W JAp. buonorus  BhISBISAET
3aKOHOMEPHOCTH, MPUCYIINE )KU3HU BO BCEX €€ MPOSIBICHUSAX, B TOM YKCIIe OOMEH
BEILECTB, POCT, PA3MHOXEHHUE, HACJIEICTBEHHOCTh, U3MEHYMBOCTh, 3BOJIOLHIO U

Ap.



OcBoenue  couepxkanusi  yuyeOHoro  mpeamera  «EcTecTBO3HaHHE»
oOecreynBaeT JOCTHKEHUE CTYICHTAMU CIEAYIOIINX 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
KBaIMPUKaLUUM B KM30paHHOM  MpOGEeCcCHOHAIBHOW  JIEATENIbHOCTH  C
WCIIOJIb30BaHUEM 3HAHUM B 00JIACTU €CTECTBEHHBIX HAYK;

JIP 3 - 0OBEKTMBHOE OCO3HAHHWE 3HAYUMOCTH KOMIIETEHIIMH B 001acTH
€CTECTBEHHBIX HAayK Il 4YeJoBe€Ka W OOIIeCTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTHUECKHE JOCTIKCHHsI B oOsactu (U3UKH, XUMHUH, OWOJIOTHU IS
MOBBIIMICHUSI COOCTBEHHOTO HMHTEIUIEKTYaJIbHOTO Pa3BUTHUS B BBEIOpAHHOM
npoecCHOHANTEHOM eI TETbHOCTH;

JP 4 - YMCHHUC IIPOAHAJIM3UPOBATb TCXHOI'CHHBIC IIOCICACTBUA IJIA
Opr}I(aIOHIGﬁ CpCIbI, OBITOBOM U HpOH3BOI[CTBGHHOI>i ACATCIIBHOCTH YCJIOBCKA,
JIP 5 - TOTOBHOCTH CaMOCTOSITEIBHO I[O6BIBaTI> HOBBIC JIA cebs

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

JIP 6 - yMmeHue yIpaBiATb CBOEW TIO3HABATEIBHOM [EATEIIBHOCTBIO,
MPOBOJIUTH CAMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHS;

JIP 7 - yMmeHuEe BBICTpauBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B
KOMaH/I€ 110 peUIeHUI0 OOIMX 3a7]a4 B 00JIACTH €CTECTBO3HAHMS;

MemanpeomemHoix:

MIIP 1 - oBiageHHWe yMEHHMSIMH W HaBBIKAMU PpAa3JIUYHBIX BHJIOB
MMO3HABATEIbHOW JEATEIBHOCTH JJI M3YYEHHUS] 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 ompenensaTh MHEIH W 3aJayd JACsATEeIbHOCTH, BBHIOMpATh
CPEACTBa JUIsl X IOCTUKEHHS HA TPAKTHUKE;

MIIP 4 - ymMeHHe HCHOJIb30BaTh Pa3IMYHbIE WCTOYHUKHU JISI MOJIYYEHUS
€CTeCTBEHHOHAy4YHOU WH(OOpPMAlMM U OILEHUBAaTh €€ JOCTOBEPHOCTh IS
JIOCTHXKEHUS MOCTABIICHHBIX 1IEJIEH U 3a]1a4;

npeoOMemHulX:

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

I[P 2 - BrnageHue 3HAHWSAMH O HanbOOJee BaXKHBIX OTKPBITHSIX W
JOCTIDKCHMSIX B OOJIaCTM  €CTECTBO3HAHMS, TMOBJIMSABIIUX HAa  HBOJIIOIHUIO
MPEACTABICHUN O IPUPOJIE, HA PA3BUTHUE TEXHUKHU U TEXHOJIOTUH;

I[P 3 - chopmMupOBaHHOCTh YMEHHS MPUMEHATH ECTECTBEHHO-HAYUYHBIE
3HaHHUS 171 OOBSACHEHHS OKPYKAIONIUX SIBICHHUM, COXPAaHEHUS 370POBBS,



oOecnieueHust 0€30MacHOCTH JKU3HEACSITENbHOCTH, OEpEeXHOr0 OTHOIICHHS K
NPUPOJE, PALMOHAIBLHOTO MPUPOJIONOJIB30BaHUS, a TAKXKE BBIMOJHEHUS POJU
IPaMOTHOTO OTPEOUTEIS;

[P 4 - chopMUpOBaHHOCTH MPEJCTABICHUNA O HAYYHOM METOJI€ MO3HAHUS
IPUPOBI M CPEJICTBAX U3YyUEHUSI MEra MUpa, MaKpOMHUpPa 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 JUCKYCCHAX IO €CTECTBEHHO-
HAy4YHBIM BOIIPOCaM, HCIOJIb30BaTh Pa3IUYHbIC HCTOYHHKK HHGPOpPMAIUU IS
MOATOTOBKH COOCTBEHHBIX pabOT, KPUTHUYECKH OTHOCUTKCS K coobmenusm CMU,
CoJIep>KalliM Hay4YHYI0 HH(POPMAIIHUIO;

[P 6 - chopMupoBaHHOCTP YMEHHHA  IOHMMATh  3HAYUMOCTH
€CTECTBEHHOHAYYHOTO 3HAaHUSA [UIS KaXJOro 4YeJIOBeKa HE3aBUCHUMO 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 m3zydyeHust yuyeOHoro 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 AESATEIBHOCTb, BHIOMPATh TUIIOBBIC
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 U UCIIOJIb30BaHNE UH(POPMAIIUU, HEOOXOIUMOM
JUTs1 3OPEKTUBHOTO BHITIOJIHEHUS MTPO(ECCHOHANBHBIX 33/1a4, TPO(PECCHOHATIEHOTO
Y JIMYHOCTHOT'O Pa3BUTHSL.

OK 6. PabGorate B KoOIeKTHBE U KomaHjae, 3(PGEeKTUBHO OOIIAThCA C
KOJJIEraMH, PYKOBOJICTBOM, TOTPEOUTENSIMH.

OK 7. bpatp Ha ce0s OTBETCTBEHHOCTh 3a palbOTy UJICHOB KOMAaH/IbI
(MOYMHEHHBIX ), pE3yIbTaT BHIMOJHEHUS 3a/IaHUN.

OK 8. CaMocTosTeNnbHO ONpeaensaTh 3aJaud MNpoPEecCHOHANIBHOIO U
JMYHOCTHOTO Pa3BUTHUSI, 3aHUMATHC CaMOOOpPa30BAHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBIIICHUE KBATU(PUKALINH.

Peanuzanus BocnuTaTeIbHOTO coiepxkaHusi pabodeil mporpaMMbl y4eOHOTO
IpeAMeTa JIOCTUTaeTcs MOCPEACTBOM PEUICHUS BOCIUTATEIBHBIX 3a/lad B XOJ€
KaXXIO0ro 3aHATHs B €IMHCTBE C 3aJayaMH OOY4YeHHs M Pa3BUTHs JIMYHOCTU
CTYICHTa; IIeJICHANPABICHHOT0 OTOOpa coAepkKaHus Y4YeOHOro Marepuana,
UCIIOJIb30BaHUsI COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

BocrurarenpHbplii NOTEHIMAN NPEAMETa HANpPaBI€H HAa JOCTHXKECHHE
CJIIEIYIOIMX JUYHOCTHBIX pE3YyJbTaTOB, COCTABJSIOIIMX IOPTPET BBITYCKHHUKA
CIIO, onpenenennoro padoueit [I[porpamMmoii BocuTaHusI:



JIP 1 - Oco3Haromuii ce0s rpakIaHMHOM U 3aIIUTHUKOM BEJIMKON CTPAHBI.

JP 2 - TlpogBisitonMid  aKTUBHYIO  TPXKAAHCKYHO  IO3UIHIO,
JEMOHCTPUPYIOIINNA TPUBEPKEHHOCTh MNPUHUMUIIAM YECTHOCTH, IOPSAOYHOCTH,
OTKPBITOCTH, SKOHOMHYECKA AKTUBHBIA W YYACTBYIOIIUA B CTYJICHUYECKOM U
TEPPUTOPUATBHOM CAMOYIIPABJICHUH, B TOM YHCJI€ Ha YCIOBHIX I00pOBOIHYECTBA,
MPOAYKTUBHO  B3aUMOJCHCTBYIOIIMMA M  YYacTBYIOIIMHA B  JACSATEIbHOCTHU
OOIIIECTBEHHBIX OpraHu3aIuil.

JIP 3 - CobGmromaronuii HOPMBI TIPABOTOPSAKA, CICAYIOMUN Hcanam
TpaXAaHCKOTO 00IecTBa, obecreyeHus: 0€30MacHOCTH, MpPaB U CBOOOJ TpaxaaH
Poccun. JlosuibHBIN K yCTaHOBKAaM U IMPOSIBICHUSAM IPEACTABUTENEH CyOKYIbTYP,
OTJIMYAIOIIMN WX OT TPyHI C JECTPYKTHUBHBIM U JICBUAHTHBIM I1OBEJICHHUEM.
JIeMOHCTpUpYIOIIMKA HENPUATHE W NPEIyNPEXAAIOMNNA COLMAIBHO OITACHOE
IIOBEJICHUE OKPYXKAOIIMX.

JIP 4 - IIposBisIOMNI U JEMOHCTPUPYIOIINN YBOXKEHUE K JIIOISAM TpPYy/a,
OCO3HAIOLIUI IEHHOCTh COOCTBEHHOTO Tpynaa. Ctpemsmuiics K (GOpMUPOBAHUIO B
CETEeBOM Cpeie TMYHOCTHO U NMPO(PECCUOHAIBHOIO KOHCTPYKTUBHOTO «IIM(PPOBOTO
CIIe 1.

JIP 5 - JleMOHCTpUpYIOIIMN IIPUBEPKEHHOCTb K POJHOM KYJIBTYPE,
UCTOPUYECKON TaMsTH Ha OCHOBe JI0O0BUM kK PoauHe, pomHoMy Hapomy, Malion
pOAVHE, MPUHATHIO TPAAUIIMOHHBIX EHHOCTEH  MHOTOHAIMOHAJIBHOIO Hapoja
Poccun.

JIP 6 - IlposBidromuii yBa)K€HUE K JIOASM CTaplIero MNOKOJEHHUS U
TOTOBHOCTB K YYaCTHIO B COIIMAJIbHOM MOANEPKKE U BOJOHTEPCKUX ABVKECHHUSIX.

JIP 7 - Oco3Haromui NOPUOPUTETHYIO LEHHOCTh JMYHOCTH YEJIOBEKA;
YBaXAIOLM COOCTBEHHYIO M UY)KYIO YHUKAJIbHOCTb B PA3JIMYHBIX CUTYALHSIX, BO
Bcex (hopMax M BUJAX JI€ATEIbHOCTH.

JIP 8 - IIposiBisironuii ¥ JEMOHCTPUPYIOIINI YBa)KEHUE K MPEICTABUTEISAM
Pa3TUYHBIX 3THOKYJIBTYPHBIX, COIIMAIBHBIX, KOHPECCUOHANBHBIX M WHBIX TPYIIIL.
ComnpuyacTHbIE K COXPAHEHUIO, MPEYMHOXKEHUIO M TPAHCIALMUU KYJIbTYPHBIX
TPAAUIINM U LIEHHOCTEW MHOTOHAIMOHAIIBHOTO POCCUMCKOr0 TOCYAapCTBA.

JIP 9 - CoOmomaromuii ¥ TponaraHAupyIOMUid TMpaBuiia 3I0POBOTO U
6e3omacHoOro o0pasza KU3HH, CIIOPTA; MPEAYIPEKAAONTIIN MO0 TPEOI0IeBAIONITII
3aBUCUMOCTH OT aJIKOTOJIs, Tabaka, ICUXOAKTUBHBIX BEIECTB, a3apTHBIX UTP U T.I.
CoxpaHAonMil MCUXOJIOTMYECKYI0 YCTOMYUMBOCTh B CUTYaTHUBHO CIIOXKHBIX WM
CTPEMUTENIbHO MEHSIOIIUXCS CUTYaIUSX.

JIP 10 - 3aboTtsmuiics O 3alIdTe OKpYXaoIlIel cpeabl, COOCTBEHHOU U
4yyK0i 0€30MacHOCTH, B TOM YHUCJIE [TU(POBOHM.

JIP 11 - [IlposBiAromuid yBa)KE€HHE K OCTETUYECKUM IIEHHOCTSIM,
o0JaaroMil OCHOBaMHU 3CTETUYECKOM KYJIbTYPBHI.

JIP 12 - IIpuHuMaromuii ceMeHbIe IIEHHOCTH, TOTOBBIA K CO3JJaHUIO0 CeMbHU
Y BOCHUTAHUIO JETEN; IEMOHCTPUPYIOIINI HEMPUITUE HACUIIUS B CEMbE, YX0/1a OT
POIUTENBCKONM OTBETCTBEHHOCTH, OTKAa3a OT OTHOIIEHUN CO CBOMMH JIETbMHU U HUX
(bUHAHCOBOTO COJIEP KAHUSI.

B pesynbrarte usyuenus yueOHoro mpenmera «EcTecTBO3HaHME» HA YPOBHE
cpeaHero ooiiero oopa3oBaHus:



Obyuarowuiics na 6a3080M YPO8HE HAVHUMCA:
- IEMOHCTPUPOBATH HA MIPUMEPaXxX poJib €CTECTBO3HAHUS B PA3BUTHH YEJIOBEUECKOM
MBUJIM3AIINH; BBIICNSATh MEPCOHANBHBIA BKJIAJ BEJIUKUX YUYEHBIX B COBPEMEHHOE
COCTOSIHUE €CTECTBEHHBIX HAYK;
- TPaMOTHO TPUMEHATh E€CTECTBEHHOHAYYHYI0 TEPMHUHOJIOTHIO TPH OMHCAHUU
SIBJICHUI OKPY>KAIOIIETro MUPA;
- 000CHOBaHHO TPHUMEHSTH MPUOOPHI I U3MEPEHUsT U HAOIIOICHUS], UCTIONb3YS
OMHUCAaHUE WM MPEIJIOKEHHBIN aJrOPUTM SKCIEPUMEHTA C IEIbI0 IMOIYYCHHS
3HaHHUI 00 OOBEKTE N3YUEHUS;
- BBIBJISITh XapakTep SBICHUM B OKpYXawIlled cpeae, MOHUMaTh CMBICI
HAOJIIOJJaeMBIX TPOIIECCOB, OCHOBBIBASICh Ha €CTECTBEHHOHAYYHOM 3HAHUHU;
WCITOJIB30BATh JJISl OTMHCAHUS XapakTepa MPOTEKaHWsS MPOIECCOB (HU3UIECKUE
BEJIMYMHBI U JIEMOHCTPUPOBATH B3aUMOCBSI3b MEXKY HUMU;
- OCYUIIECTBIISITH MOACIUPOBAHUE MMPOTEKAHUS HAOJI0IaeMbIX TIPOILIECCOB C YUETOM
IPaHUL TPUMEHUMOCTH UCIIOJIB3YEMBIX MOJICIIEH;
- KPUTUYECKHM OLIEHUBAaTh, HWHTEPIPETUPOBATh W OOCYXJaTh HH(POPMAIIUIO,
conepskariyrocs B coobmenusix CMU, pecypcax MHTepHEeTa, HAy4YHO-TIOMYISPHBIX
CTaThAX C TOYKHU 3PEHHS] €CTECTBEHHOHAYUYHOW KOPPEKTHOCTH; JI€JIaTh BHIBOJBI HA
OCHOBE JIUTEPATYPHBIX JAHHBIX;
- TNPUHUMATh APTYMEHTUPOBAHHBIE PpEIIEHUS B OTHOIICHUH TMPUMEHEHHUS
pa3HOOOpa3HBIX TEXHOJIOTUI B IPO(ECCHOHATBLHOM 1€ATEIbHOCTH U B OBITY;
- U3BJEKAaTh W3 ONHWCAHUS MalluH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB
HEOOXOIMMbIC XapaKTEPUCTUKH JJIsI KOPPEKTHOTO UX UCIIOIb30BaHUSA;, OOBSICHIThH
MIPUHIIUTIIBI, TTOJIO’KEHHBIE B OCHOBY Pa0OThI MPUOOPOB;
- OpraHu30BBIBATH CBOIO JCSATEIBHOCTb C YYE€TOM MPUHIMIIOB YCTOWYHUBOTO
Pa3BUTHS CUCTEMbl «IPUPOAA-OOIIECTBO-UETIOBEK» (OCHOBBIBASICH HA 3HAHUSIX O
mpolieccax TMepeHoca M TpaHCPopMallud BEIIECTB U DHEPTUd B IKOCHUCTEME,
pa3BUTHH U (QYHKIIMOHUPOBAHUU OHOChEphl; O CTPYKType MOMYJSAIHMH W BUMA,
aJanTamysaX OpraHu3MoB K cpejic OOMTaHusI, CBOMCTBAX IKOJIOTHYECKUX (PaKTOPOB;
PYKOBOJICTBYSICHh MPHUHIIUIIAMH PECYpCOCOEPEKEHUS U 0€30MaCHOTO MPUMEHEHUS
MaTepualioB U TEXHOJIOTHI; COXpaHsisa OHOJI0OrHUecKoe pa3HooOpasue);
- 00OCHOBBIBATH TMPAKTUYECKOE HCIOIH30BAHWE BEIIECTB M HUX pEaKIUil B
MIPOMBIIIUICHHOCTH U B OBITY; OOBSICHATH POJIb OMPEACIICHHBIX KJIACCOB BEIIECTB B
3arps3HEHUN OKPYXKAIOIIEH Cpebl;
- JICMCTBOBAaTh B paMKax MpaBW TEXHUKU OE30MaCHOCTH U B COOTBETCTBUU C
UHCTPYKIHUSIMUA TI0O TIPUMEHEHHIO JIEKapCTB, CPEJCTB OBITOBOM XMMHHU, OBITOBBIX
AIEKTPUUYECKUX TPUOOPOB, CIOKHBIX MEXaHU3MOB, TIOHUMAs €CTECTBEHHOHAYYHbIC
OCHOBBI CO3/IaHHUS TIPEATTUCAHN;
- dbopmupoBaTh COOCTBEHHYIO CTpaTEeruio 310pOBbecOeperariero
(paBHOBECHOTO) THUTAaHUS C YYETOM OHOJIOTHYECKOUW I1eIecO00pa3HOCTH, POJIH
BEILIECTB B MUTAHUU U KU3HEACATEILHOCTH KUBBIX OPTaHU3MOB;
- OOBSICHATH MEXaHU3M BIIMSHHS HA JKUBBIE OPTraHU3MBI AJIEKTPOMArHUTHBIX BOJH
U PaJANOAaKTUBHOTO W3JIYYCHHS, a TakKe JEWCTBHUS aJKOTOJs, HUKOTHHA,
HapKOTUYECKUX, MyTareHHbIX, TEPATOT€HHBIX BEIIECTB HA 3J0POBbE OpraHU3Ma U
3apOJIBIIIEBOE PA3BUTHE;




- BBIOMpaTh CTPATErHI0 MOBEACHHS B OBITOBBIX M YPE3BBIYAMHBIX CHUTYaIUsX,
OCHOBBIBAsICb Ha IIOHMMAHUMU BIIMSHUS HAa OpPraHU3M uYeloBeKa (PU3MYECKHUX,
XUMHUYECKUX U OMOJIOTHYECKHUX (DaKTOPOB;
- OCO3HAHHO JIEHCTBOBAaTh B CUTyallud BbIOOpA MPOJIYKTa WIN YCIyTH, IPUMEHS
€CTECTBEHHOHAYYHbIE KOMIIETCHIUH.

Obyuarowuiics Ha 6a3060M YPOBHE NOIVHUUIM BOZMOHNCHOCHb HAVYUMbCSL:
- BBINOJHATH CAMOCTOSITEIIBHBIE JKCIIEPUMEHTBI, PACKPBIBAIOIIAE TOHUMAHME
OCHOBHBIX €CTECTBEHHOHAYYHBIX TMOHSATHH M 3aKOHOB, cOOJIO/as MpaBuiia
O0e3onacHO pabOThI; NPEACTABIATH IMOJYYEHHBIE pPE3yNbTaThl B TaOJIMYHOM,
rpaduyueckoil miM TeKCTOBOM (hopMme; NenaTh BBIBOJBI HA OCHOBE MOJNYUYEHHBIX U
JUTEPATYPHBIX JAHHBIX;
- OCYHIECTBIISITh CAMOCTOATEIbHBIA Y4YEOHBI MPOEKT WM HCCIEAOBaHUE B
00JIaCTH €CTEeCTBO3HAHMSI, BKIIOYAIONIUI ONpeieIeHne TeMbI, IOCTAaHOBKY LU U
3a/1a4y, BBIABMIKCHUE THUIOTE3bl M IIyTEW €€ SKCIEPUMEHTAIBHON IPOBEPKH,
IIPOBEJICHUE DKCIIEPUMEHTA, AHAJIN3 €ro pPE3yJbTaTOB C y4ETOM IOTPEIIHOCTH
u3MepeHus,  (OpMyJIMpPOBaHHE  BBIBOAOB M NPEJICTaBICHHE  T'OTOBOTO
MH(POPMAILIMOHHOTO IPOAYKTA;
- 0oO0cCyXJaThb CYyILIECTBYIOIIME JIOKAJbHBIE U PETHOHAJIBHBIE MPOOJIEMBI
(9KOJIOTHYECKHE, IHEPIETUUECKUE, CHIPbEBBIE U T.J.); 0OOCHOBBIBATH B IUCKYCCHU
BO3MOYKHBIE ITyTH UX PELICHUS, OCHOBBIBAsCh HA €CTECTBEHHOHAYYHBIX 3HAHUAX;
- HaxOOUTh B3aUMOCBSA3M MEXIY CTPYKTYpoH H (PYyHKUUEH, NPUUYUHOU M
CIIEICTBHEM, Teopued M (akTaMu NpH aHaIU3€ NPOOJIEMHBIX CHUTyalud H
000CHOBaHUMU MPUHUMAEMBIX PELIEHUN HAa OCHOBE €CTECTBEHHOHAYYHBIX 3HAHMIA;
MOKa3bIBaTh B3aUMOCBS3b MEXIY 00JIaCTIMHU €CTECTBEHHBIX HAYK.




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJIMETA

2.1. O0bem yueOHOro mpeaMera M BUAbI Y4eOHOH padoThl

Buj y4eOHoii padoTsl

Oo0BeM 4acoB

oupgepenyuposanro2o 3avema

MakcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 191
B T.4. B hopMe NPpaKTHYECKOM NMOATO0TOBKH 4
Oo0s13aTeIbHAS aYAUTOPHAA Y4eOHAs HArpy3Ka (Bcero) 126
B TOM YHCJIE:

MPAKTUYECKHUE 3aHITHSI 50
CamocrosiTesibHasi padoTa 00y4arouerocs (Bcero) 65
- U3yuyeHue crienuaJbHOM, y4eOHOM JJUTEpATyPbl, PeCYPCOB 21
HNurepuer, CMMU no Bonpocam Kypca.

- MuauBuayanbHas padora:
* [loaroroBKa BBICTYIJICHHII, JOKJIA0B, pedepaToB 1o 20

OTAEeJbHBIM TEMAM M CHUIIMHBI

* Co3nanue CONMPOBOANTETbHOM MPE3EHTALMH C TOMOILIBLIO

MS PowerPoint
- TeMaTuKa NpaKTHYeCKHUX 3aJaHMIL:

e CocTaB/ieHHE ONIOPHO-JIOTHYECKUX KOHCIIEKTOB, OIIOPHO- 20

JIOTHYECKHUX CXeM

e Pemienue pacueTHbIX 3a1a4
- BinoJiHeHHe HHAUBUAYAJIbHOI0 MPOEKTA 4
IIpomesxcymounas ammecmayus 8 ¢opme 2
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2.2. TemaTtuveckuii muian u cogep:xkanue yueonoro npeamera /[YI1.01 EcrecrBo3nanue

HaumeHoBaHuUe pa3aeoB U TeM Copep:xaHue y4edOHOro MaTepuaJia, JabopaTopHble H MPaKTHYecKHe padoThI, O6bem Koawpl
caMoCTOsITeJIbHAsI padoTa 00y4aroIIUXCs 4acoB JHYHOCTHBIX (JIP),
MeTanpeaMeTHbIX
(MIIP), npeaMeTHBIX
(IIP) pe3ynbTaTos,
JOCTHKEHUIO
KOTOPBIX
CIocoOCTBYET
3J1eMEHT NPOrpaMMbI
Yactb 1. Pusuxa 67
Beenenne. ®usuka M MeTObI Copep:xanue 2
HAYYHOI'0 IO3HAHUSA dusuka - pyHIamMeHTaJIbHas Hayka o nmpupoje. EcrecTBeHHO-HAYYHBINH METOJI TO3HAHMS, €T 2 JIP 1-7;
BO3MO>KHOCTH U TPAHHUIIBI IPUMEHUMOCTH. DKCIIEPHUMEHT U TEOpHs B IpoLiecce MO3HAHUSA MIIP 1-6;
npuposl. MoaenupoBanne Gpu3ndecKux SBICHUH U mponeccoB. EcrecTBeHHO-Hay4YHas IIP 1-10
KapTHHA MHpPA U €€ BaXKHEHIITNE COCTABIISIOIINE.
EnuHCTBO 3aKOHOB IIPHPOIBI M COCTABA BelllecTBa BO Beenennoi. OTKpBITHS B pU3HKE
OCHOBa IIPOTPecca B TEXHUKE U TEXHOJIOTUH ITPOU3BOJICTBA.
Paspgen 1 11
Mexannka
Tema 1.1. Kunemaruka Copep:xanue 4
MaTepuaabHOi ToukH. lunamuka | Kunemaruka. Mexanmdeckoe apmkenne. Cricrema oTcdyera. TpaeKTopus IBIKCHUS. 2 JIP 1-7;
[yts. [lepemeienue. PaBHoMepHOE npsiMosHeHOE ABHKeHUE. CKOPOCTb. MIIP 1-6;
OTHOCHUTENBEHOCTh MEXaHWYECKOTO JIBIDKCHHMS. 3aKOH CIIOKEeHUs ckopocTei. ['padukn TP 1-10
JIBYKCHUSL.
CpenHsist CKOpOCTh ITPU HEPABHOMEPHOM JIBIKCHUH. MTHOBEHHAsI CKOPOCTb.
PaBHOyCKOpeHHOE MpsiMOJIMHEItHOE IBMKeHHe. Y ckopenre. CBOOOIHOE MaieHHe TeJl.
KpuBonunelinoe nBmxeHHe. YTIOBask CKOPOCTh. PaBHOMEPHOE NBIKEHUE TI0 OKPYKHOCTH.
LleHTpOCTpEeMUTETHHOE YCKOPEHHE.
Jdunamuka. Macca u cuna. Bzaumopeiicteue ten. 3akoHbl AuHAMUKH. CHITBI B IPUPOJIE.
CriocoOb1 n3Mepenus cui. MHeprmansHas cucreMa oTcueTa. 3aKOH BCEMUPHOTO TSATOTEHUS.
HesecomocTs.
Hemoucmpayuu
OTHOCHUTENBHOCTh MEXaHUYECKOTO ABUKEHUSI.
Buasl MEXaHMYECKOTO IBUKEHUS.
3aBHCUMOCTb YCKOPEHHs T€JIa OT €r0 MacChl M CHIIBL, IEHCTBYIOMIEH HA TEJIO.
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. MIMmynbce Tena. 3aKOH COXpaHEeHHs UMITYJIbCa.
PeaktuBHOe nBmxeHne. Mexannueckas pabota. MomHocTs. PaboTta cuisl TATOTEHUS,
CHITBI YIIPYTOCTH W CHUTBI TpeHMs. Mexanmueckast sHeprus. Kunerndeckas sHeprus.
Kunermueckas sHeprus u pabota. [loTeHIManbHas SHEPTHSI B TPaBUTALIMOHHOM TIOJIE.
[NoTennmanpHas SHEPTHS YIIPYTO 1e(OPMHUPOBAHHOTO Tela. 3aKOH COXPAHEHUS ITOJTHOM
MEXaHUYECKOH SHEPTUU.

JlabopaTopHasi paGora
Nel .M3yuenne npeBpallieHui MeXxaHMIeCKOH SHeprun

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

CamocrosiTe1bHast padoTa 00y4yaromuxcs no pasgenay 1:

- pemuTh 3aJa4u Ha ONpeNeTIeHUe CKOPOCTH, YCKOPEHHUs], IIyTH U IepeMelLeHus Ipu
PaBHOYCKOPEHHOM ABMKEHUH; CKOPOCTH, YCKOPEHUS U NepHOoia IPH JBMKESHUH Teja Mo
OKPYHOCTH C TIOCTOSIHHOH 110 MOJYJIIO CKOPOCTBIO.

NupuBuayaabnHas padoTa o0y4arommxcs:

BBINIOJTHUTH MOUCKOBYIO PabOTYy 10 NOAOOPY OTPHIBKOB M3 Xy0KECTBEHHBIX IIPOU3BEICHHH,

CTHXOTBOPEHHH, B KOTOPBIX YIOMHHAIOTCS (PU3UIECKHE SIBIICHUS; 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 MOJIEKYJIAPHO# U3k
TepPMOJMHAMHUKH

15

Tema 2.1. OCHOBBI MOJIEKYJISIPHO-
KHHETUYECKOI Teopuid.
HneanbHblii rasz

Conepxxanue

MouJiekyasipuasi pu3uKa. ATOMUCTUYECKAs! TEOPUS CTPOCHHUS BeulecTBa. Macchl U pa3mMepbl
MoJekyna. TemnoBoe ABMKEHUE YacTUI] BellecTBa. bpoyHoBckoe nBuxkeHue. MaeanbHelil ras.
Temneparypa kak Mepa cpeHell KHHETUUECKOW SHEpruu YacThll. Y paBHEHUE COCTOSHUS
uaeabHOTO rasa. Mzonporeccs 1 ux rpaduku. Paborta raza. [loBepXHOCTHOE HATSIKEHUE U
cmaunBanue. Kpucramnmmueckue u amopgubie BemiecTa. JKuaKne KpUCTauIb.
Hemoncmpauyuu

JIBmxeHre OpOYHOBCKHX YaCTHIIL.

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 )KUIKOCTU

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 sHepru. [lepBrlii 1 BTOpoil 3aKOHBI TepMOAMHAMUKH. [TpUHIUNBI AeHCTBHS
terioBbIX MamuH. KITJI TeroBbix npurareneii. TernaoBbsle MAalIMHBI U UX IPUMEHEHHUE.
OKoorn4eckre IpoOIeMBbl, CBSI3aHHbBIE C MPUMEHEHNEM TETIOBBIX MAIINH, U IPOOJIEMBI
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9HEProCcOCPEIKCHUSI.

IIpakTHyeckoe 3aHATHE
Ne3 Vcnonmp30BaHHE 3aKOHOB TEPMOIMHAMUKH B PEIICHUH (DM3UUIECKHX 3a/1a4

CamocTosiTe1bHAsI padoTa 00y4YaloUIUXcs Mo pazaeny 2

- peIuTb 33Ja4X Ha pacyeT KOJIMYECTBA BEIIECTBA, MOJSIPHON MACCHI, C HCIIOIb30BAHUEM
OCHOBHOTO YPaBHEHUSI MOJIEKYJIIPHO-KHHETUIECKOI TEOPHH T'a30B, YPaBHEHUS
Mengeneesa - Knanelipona, cBsizu cpelHEN KHHETHUECKON S3HEPTHU Xa0TUYECKOTO
JBIDKEHHS MOJIEKYIT M TEMIIEPATYPBI; Ha MCIIOJIB30BaHHUE IIEPBOTO 3aKOHA
TEpPMOAWHAMHUKI; Ha pacueT paboTsl ra3a B nzodaproM mportiecce; KIT/[ TemmoBpix
JIBUTATEJICH;

HNnpuBuayaabHas pa6ora o0ydarommxcs:
- COCTaBUTH MH(OPMAIMOHHBIE TEMAaTHIECKUE aNbOOMBI: «PU3NKa U THpHKa», «M3

uctopuu Gu3uKm», «MoseKynsapHas GU3HKa».

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

Paznen 3
OCHOBBI )JIEKTPOAMHAMHKH

15

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 MEX Ay HUMU. [I[pOBOHUKHN 1 U30JSTOPHI B
3JIEKTPOCTATUYECKOM T0JIe. DIEKTPUUECKas EeMKOCTh KOHIEHCATOpa. DHEPTrHst
3JIEKTPOCTATUYECKOTO TOJIS.

Mocrosinubli TOK. [TocTOSHHBIN dekTpudeckuil Tok. Cuja ToKa, HapsiKeHHE,
3JIEKTPUYECKOE CONPOTHBIEHHE. 3aKkoH OMa /115 yyacTKa LEeNH U NOJTHOW AJIEKTPUYECKOM
nenu. PaboTa n MOIIHOCTE TOCTOSTHHOTO TOKa. 3akoH Jlxoyms—IJlernna. TemmoBoe neiicTBre
3JIEKTPUYECKOr0 TOKA. DNEKTPUUYECKUHN TOK B Pa3JIMUHBIX CpellaX.

Jemoncmpayuu

DnexTpusanus Te.

B3aumoneiicTBue 3apsKEHHBIX TEJL.

B3aumoielicTBUE IPOBOJJHUKOB C TOKOM.

IIpakTHyeckoe 3aHATHE
Nedq. Pacuet ciitbl B3aUMOICHCTBHSI 2JIEKTPHUECKUX 3apSI0B, CHIIBI ICHCTBHUS TOJISL HA 3apsi/ibL.

IIpakTHyeckoe 3aHATHE
No5. Pacuer cuiibl TOKa, HAPSDKEHHUS] M COPOTHUBIICHHUS IIPOBOTHUKOB

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

Tema 3.2. MarauTHoe moJie.
DJIeKTPOMATHUTHASI MHIYKIUS

Coaep:xkanue

MaraurtHoe noJie. MarnutHO€ I10JI€ U €70 OCHOBHBIE XapaKTepUCTUKH. JleiicTBHe
MAarHUTHOTO TIOJISl Ha IPOBOJHUK C TOKOM. 3akoH Ammepa. DiekTpoasurarens. Cua
Jlopenna. SIBieHue 3MeKTpOMarHUTHON HHAYKIUH. 3aKOH 3JEKTPOMAarHUTHON HHIYKIINH.
IIpasuno Jlenna. Camonnaykius. UHAyKTUBHOCTb. DHEPrHsi MATHUTHOTO TOJISL.
Hemoucmpayuu

JlelicTBME MarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.
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IIpakTHyeckne 3aHATHSA
Ne6. [Ipumenenne 3akoHa Amniepa U cuiibl JIopeHIa B pelIeH!H 3a1a4

CamocTosiTe1bHAst padoTa 00y4yaronuxcs mo pasaeny 3:
- pewHMTh 3aJjau¥l Ha 3aKOH COXPaHEHHs IEKTPHIECKOro 3apsaa u 3akoH KynoHa; Ha
pacyeT HapsDKEHHOCTH, SJICKTPOEMKOCTH; Ha pacyeT HAIPsDKSHHS, pa0oTh

NIEKTPUYECKOTO MOJIS; Ha 3aK0HBI OMa 1A yJacTKa LEeTH 1 3aMKHYTOH [IeTH; Ha pacyeT

MarHUTHOM MHAYKIWH, Kbl JIopeHta, cina AMiiepa; Ha IpuMeHeHue (hopMy,
CBSI3BIBAIOIIUX JUITMHY BOJIHBI C YACTOTOH U CKOPOCTBIO, IEPHOJ C IIUKINIECKOH
YaCTOTOM.
NupuBuayaanHas padoTa o0y4aomuxcs:

- co3JaTh MUKpOQHIbM Ha TeMy: «DieKkTpu3anus Tei. [Ipumeps! nojae3Horo
HCIOJIB30BaHUA U BPEIHOT'O BIIUAHUSA.

- cocTaBUTh MH(GOPMAIIMOHHBIC TEMATUYCCKUC aTbOOMBI: «DHU3UKA U JTUPUKAY,
«buoduszukay, «CraHOBJICHHE AJIEKTPOANHAMUYECKON KAPTUHBI MUY

Pa3nen 4
KoJsie6anus u BOJHBI
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Tema 4.1. Mexanndeckune
KO0JIe0AHUS M BOJIHBI.
DJIeKTPOMarHUTHbIE K0J1e0aHus U
BOJIHBI.

Coaep:xkanue

Mexannveckue Kojiedanus u BoJIHbI. CBoOomHBIE KoNeOanms. [lepnon, yactora
amIuTuTyaa Konebanuii. ['apmoHmueckue konebanus. MaTeMaTnaecKuil ¥ Py >KUHHBIN
MasTHUKH. [IpeBpamnienne sHepriuy IpH rApMOHNIECKUX KOIEOAHHUSX.

MexaHuYecKHe BOIHBI i X BUJIBI. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIC BOJIHEI.
DJIeKTPOMArHUTHbIE KOJ1e0aHus H BOJIHBI. CBOOOTHBIE JICKTPOMAarHUTHEIEC KOJICOaHNS.
Konebarenbubiit kKoHTYp. DopMyna ToMcoHa. BeIHYKIeHHBIE JIEKTPOMAaTrHUTHBIE
konebaHus. ['apMOoHNYECKHE 3JIeKTPOMAarHUTHBIE KOJIeOaHMsI. DISKTPHUECKUI pe30HAHC.
IlepeMeHHBIH TOK. DIEKTpOTreHEpaTOp. DINEKTpOMarHuTHbIE BOJIHBL. CKOPOCTH
3MEKTPOMArHUTHBIX BOJH. I[pHHITUIIEI pafuOCBA3H U TEICBUICHHS.

Hemoncmpauyuu

Konebanus MaTreMaTH4eCKOT0 M MPY>KHHHOTO MAasITHUKOB.

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

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 BOJIHBI. PazButne HpCHCTaBHGHI/Iﬁ O OpUpOaAC CBETA. 3aKOHEI OTpAXKCHHUA U

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

[onspuzanus ceera. [ucnepcus ceera.

JIunzel. @opmyina TOHKOM JIMH3BL. ONTHYECKHE TTIPHOOPEI.
Hemoucmpayuu

PaznoxeHne 6enoro ceera B CIIEKTP.

WnuTepdepentms n nudpaknus 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 TNIOCKOTO 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
OTPaXXCHUSI CBETA;

- W3Y4YHTh HAYYHO-TIOMYJIPHYIO JUTEpaTypy 1o Bonpocam: «bruonornueckoe aeiictue
OJICKTPOMArHUTHBIX BOJIH».

HNuauBuayaibHas pa6ora o0yqaonuxcs:

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

«DNEKTPOANHAMHKAY.

Pasgen S
DJIeMEeHThI KBAHTOBOM (pu3ukm

Tema 5.1. KBanroBble cBoiicTBa 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. JlaBnenne cBeta. [lyannsm cBOWCTB cBeTa. P 1-10
Jemoncmpayuu
doTtorddexT.
DOTOINEMEHT.
M3nyuyenue nazepa.
Tema 5.2. ®usuka aroma, Copep:xanue
aTOMHOIO 11pa U dJ1eMeHTapHbIX | Pu3nka aroma. Mojenu crpoenus atoma. OnbIT Pesepdopaa. [Toctynarer bopa. JIP 1-7;
YacTHIL. OOBsicCHEHHE JTMHEHYATOro CIeKTpa BOA0pO/ia 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 AaTOMHOTIO SI/IPa M 3JieMeHTapHbIX YacTul. 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 SAEPHBIX N3yueHuil. PainoakTUBHbIE N3TyUEHUs M UX BO3/IEHCTBHE HA
JKUBbIE OPraHU3MBI. SliepHble peakuuu. SepHas SHEpreTUKa. JIeMEHTapHbIE YaCTULbI.
DyHIaMEeHTaJIbHbIE B3aUMOJICHCTBUSL.

CamocrosiTe1bHast padoTa 00y4Yaronmuxcs Mo pasjaeny S:
- pemuTh 337a4M Ha IpUMEHEeHne (OpMyJI, CBA3BIBAIOIINX SHEPTHIO U UMITYJILC (DOTOHA C
4aCTOTOM COOTBETCTBYIOLIEH CBETOBOM BOJIHBI; HA BBIUYMCIIEHUE KPACHOW I'PAHUIIbI
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¢dorosddexra n 3Hepruu HoTO3IEKTPOHOB HA OCHOBE YpaBHEHMsI DHHINITEHHA; Ha
OTIpeieTICHUE MPOIYKTOB SAEPHBIX PEAKIMH Ha OCHOBE 3aKOHOB COXPaHEHHS
NIEKTPUUECKOTO 3apsa M MaCCOBOTO UHCIIA; HAa pacyeT YIHEPTETUIECKOTO BBIXOA
SIIEPHON PEAKIMHU.

HNuauBuayaasHas padoTa 00y4aomuXxcs - MPOeKThI

Yacrte 2. Xumus

64

Paznen 1.
OO0mast U HeOpranuveckast XUMHUsl

36

BBenenue

Tema 1.1
OCHOBHBIE NOHATHS ¥ 3aKOHBI
XHMHUH

Copep:xanue

BBenenue.

XuMudecKkast KapTHHA MHUpPa KaKk COCTaBHAs 4acTh €CTECTBCHHO-HAYYHOH KapTHHBI Mupa. Porb
XMMUH B )KU3HH COBPEMEHHOT0 001iecTBa. [IpuMeHeHe JOCTHXEHUI COBPEMEHHOM XUMHH B
ryMaHUTapHOU cepe AesTeabHOCTH 001ecTBa. XMMUYECKOEe Co/IepKaHue yueOHO
nucnuiuinHel «EctecTBO3HaHMEY Npu ocBoeHMH criermansHocTel CIIO corpansHO-
9KOHOMHYECKOT0 MPOQHIs MPodhecCHOHATEHOTO 00pa30BaHHUS.

OcHOBHBIE NOHATHS H 3aKOHBI XMMHUH

[penmer xumun. BemectBo. ATom. Mosnekyna. XUMHYECKHHA 2JIEMEHT U GOPMEI €T
cymecTBoBaHMsA. IIpocTele U CI0XKHBIE BEMIECTBA.

Hemoncmpavuu

Habop monerneit aToMOB 1 MOJICKYI.

W3mepenne BemectBa. OCHOBHBIE 3aKOHBI XUMUH. Macca aTOMOB U MOJIEKYIL.
OTHOCHUTeNbHBIE aTOMHASI U MOJIEKyIsIpHast Macchl. KonudectBo Bemectsa. [loctostHHas
ABoranpo. MossipHast Macca. 3akoH ABorajapo. MosipHbIii 00beM Ta30B.
KonnuecTBeHHbIE N3MEHEHHS B XMMUH KaK YaCTHBIM CITydail 3aKOHOB Iepexoa
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

OrtxkpsiTue Ilepuoanueckoro 3akoHa. [lepuoguueckast cucreMa XUMUYECKUX 3JIEMEHTOB
J..Menneneena.

3nauenue Ilepuoanyeckoro 3akoHa u [lepruoauueckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB
J.. Menaeneesa aiisi pa3BUTHS] HAYKU U IOHUMaHUsI XMMUUYECKON KapTUHBI MUpa.
Hemoncmpayusn

Pasnansie popmel [leproandeckoii cucteMsl XuMudeckux 3aemenToB .M. Menneneesa.

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

CamocrosiTesibHAst pa0oTa 00y4aKOIIUXCSA:
Ipumepnas memamuxa 6HeayOUmMoOpPHOU CAMOCMOSIMENbHOU pabombl.
- M3yuenue crienuaibHON, yaeOHOU uTeparypsl, pecypcos MuateprHer, CMU mo Bompocam
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TEMBI
- TemaTuka NpakTUUECKUX 3aJaHUM:
e [loaroroBka cOOOUICHUS HAa TEMY:
» «Hanomexnonoeus xax npuopumemrnoe HanpagieHue pa3eumus HayKu u
npoussodcmea 6 Poccuiickou @edepayuuy,
» «llepuoouueckomy 3akony 6yoyujee He Spo3um paspyuieHuem...»
e  CocraBlcHHE NEKTPOHHBIX KOHQHUTYPALIMH aTOMOB XHMUYECKHX 3IEMEHTOB.

Tema 1.3
CTpoenne BeuecTsa

Coaep:xkanue

Ctpoenue BemecTBa. KoBaneHTHAs CBS3b: HEMOJSIPHAS U MOJIsIpHAS. MloHHAS CBS3b.
Karuons! u annonsl. Metannudeckast cBsizb. BogopoHast cBsi3b.

Hemoncmpauyusn

OO0pa3sipl BENISCTB U MATEPHUAJIOB C PA3IMYHBIMK TUIIAMU XUMHUYECKOM CBSI3H.

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

Tema 1.4
Boxaa. PacTBopbl.

Coaep:xkanue

Boaa. PacTBopsl. Bosa B pupose, ObITY, TEXHUKE U Ha pou3BoicTBe. duznueckue u
XMMHYECKHEe CBOMCTBA BoAbL. OnpecHeHHe BObl. ArperaTHble COCTOSHUS BOABI U €€
NIEPEXObI U3 OJJHOT'O arperaTHOro COCTOSIHUS B IPYToe.

Jemoncmpayusn

du3nyecKue CBONCTBA BOJIbI: HOBEPXHOCTHOE HATSDKEHHE, 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 MOJICKYJSIPHBIX COCTUHCHU.
e JloaroroBka pedepaToB U co31aHHE MYIbTUMEIUHHBIX IPE3CHTAINH 110 TeMaM:
» «Pacmeopwl 6oxpye Hacy,
» «Yempanenue scecmrocmu 800bl HA NPOMBIUUTIEHHBIX NPEORPUSLTIUIXY.
e Pemenue 3a1a4 Ha HAXOXKAECHUE MAaCCOBOI JOJIH PACTBOPEHHOIO BEILIECTBA.
e Pemenue 3ama4 Ha CKOPOCTb XMMHUYECKOH PEAaKIMU U CMEIIEHHE XUMHUUYECKOro
paBHOBECHS.
e BrimonHeHue pacuéToB N0 YpaBHEHUSIM PEAKIMH, IPOTEKAIOIIUX B PACTBOpaXx.

Tema 1.5
Heoprannyeckue coeinHeHHsI

Coaep:xkanue

18

Kuaccudukanus HeopraHu4ecKUX coeiMHeHUH 1 uX cBoiicTBa. OKCU/IbI, KUCIIOTHI,
OCHOBAHUSI, COJIH.

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 U XUMHIECKIE CBOMCTBA METAIIJIOB. 2 JIP 1-7;
JHemoncmpayuu 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.
BzaumonelicTBre a30THOM U KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOT C MEJBIO.
BoccTraHoBUTENNBHBIE CBOMCTBA METAJIIOB.
Hemertannpl. O01as XxapakTepUCTHKA IIIaBHBIX MOATPYIIN HEMETAIJIOB HAa IPUMEPE 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;
MIIP 1-6;
ITP 1-10
JladopaTopnasi paGora Ne 2. PenieHue sKkcriepuMEHTaNbHBIX 3a/1a4 Ha Paclio3HaBaHUE 2
HEOPTaHMUYECKUX BEIIECTB.
CamocrosiTesibHAsi padoTa 00y4YalOIIUXCSI: 6
Ipumepnas memamuxa e1HeayoumopHou camocmoamenbHou pabomal.
- M3y4enue crienuanbHOM, yueOHol utepatypsl, pecypcoB Uurepuner, CMU o Borpocam
TEMBbI
- TemaTrka IpaKTHUECKUX 3aJaHHNA:
e  CocraBlieHHE TEHETHYCSCKUX PSIOB, KJIACCOB HEOPTaHUYECKUX COCIMHEHUM
e CocraBiieHHE ypaBHCHUI XUMHUYECKUX PEaKIUil B MOJIEKYIIPHOI U HOHHOH (hopmax
e CocraBiieHHE ypaBHCHHN peaKIUi THIPOJIN3a COJICH pa3TMIHBIX THIIOB
e  BrmorHeHHE HHIMBHUIYaIbHOTO MPOCKTA
Pasgen 2. 28
Opranuyeckasi XuMust
Tema 2.1 Copep:xanue 24
Opranuyeckue coeNHEHH OcHOBHBIE N0JI0KEHUS] TEOPHHU CTPOEHNs OPraHNYecKUX coefuHeHuil. MHoroo6pasue 2 JIP 1-7;
opraHnueckux coequHeHui. [lonsTHe nzomMepun. MIIP 1-6;
ITP 1-10
Yraesogopoasl. [IpenensHbie 1 HeNpeAeIbHBIE YTIACBOAOPOABI. Peakiius mommmMepu3aIiim. 2 JIP 1-7;
IIpupoaHble HICTOUHUKH YIIIEBOAOPOIOB. YTIIEBOAOPOIBI KAK OCHOBA MEXKIYHAPOJHOTO MIIP 1-6;
COTPYIHHYECTBA U BXKHEHIINI NCTOYHUK (popMupoBaHus OropkeTa POD. P 1-10

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

Kucnopoacoaep:xaime oprannyeckue Bemecrsa. [IpeacraBuresy KHCIOPOICOAEPKAIINX 1 JIP 1-7;

OpPraHWYECKUX COCIUHEHUH: METHIIOBBIA M STUIIOBBIM CIMPTBHL, TIHULEPHH, YKCYCHAs KHUCIOTA. MIIP 1-6;

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

JHemoncmpavuu

KauecTBeHHas peaknys Ha TIHIEPHH.

JlaGopaTopnas pa6ota Ne 3. CoiicTBa ciipTOB U ()EHOJIOB. 1 JIP 1-7;

MIIP 1-6;

ITP 1-10

JlaGopaTopHas pa6ora Ne 4. [logydyeHue U CBOWCTBA MypaBbUHON M YKCYCHON KUCIJIOTBHI. 2

A30Tcojepakaniue Opranunyeckue coeuHeHusi. AMUHBI, aMUHOKHCIIOTHI. 2

A3oTcoaep:kanue opranuveckne coequnenns. benku. CTpoeHue U OMoIorHuecKas 2

(byHKIMS OENKOB.

Hemoncmpauyuu

I1BeTHBIC peakiuy OEIKOB.

JladopaTopnasi pa6ora Ne 5. CBoiicTBa a30TCOAEPKALUX OPraHUUECKUX BEIIECTB: 2

AMHHOKHCIIOT, OCIIKOB.

Ilnacrmaces! u BostokHa. [ToHsTHE 0 TUIacTMaccax M XMMHUYECKHX BOJIOKHaX. HatypainbHble, 1 JIP 1-7;

CHUHTETHYECKHE U NCKYCCTBEHHBIE BOJIOKHA. MIIP 1-6;

Hemoncmpayusn TP 1-10

PaznuuHble BUIBI IIIACTMACC U BOJIOKOH.

JlabopaTopHasi pabora Ne 6. Pacno3HaBaHue I1acTMAcC M BOJIOKOH. 1

JlaGopaTopnas padora Ne 7. PemeHne sKCIiepuMEHTAIBHBIX 33729 Ha WACHTU(DUKAIHIO 2 JIP 1-7;

OpPraHUYECKHUX COeTUHECHUI. MIIP 1-6;
ITP 1-10

CamocrosiTesibHAasi padoTa 00y4YalOIIUXCs: 6

Ilpumepnas memamuka 6HeayoOumopHol camoCmosImenbHol pabomoi.
- Uzydenue crienmanbHOM, yaeOHOM IuTepaTyphl, pecypcoB MuaTepHeT, CMU 110 Bompocam
TEMBI
- TemaTrka IpaKTHUECKUX 3aJaHHNA:
e [loaroroska coOOIEHUI 10 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 KUCTOPOOCOOEPACAUUX OPSAHUYECKUX
COeOUHEHUIL».
«Oxpana okpystcarowelt cpedbl Om XUMUUECKO20 3A2PAZHEHUSLY,
«Hexeéamxa npodosoibcmeus kax 2100aibHas npodaiema Yeaosevecmsd u nymu

VV VVVY

20




ee peuieHusy,
»  «Cunmemuyeckue Moowue cpedcmea. 00CMOUHCMEA U HeOOCTATKILY,
> «/ledhuyum benxa 6 nuwesbix nNPOOYKMAX u €20 NPeodoieHUe 8 PAMKAX
27100AbHO NPOO0BOTLCMEEHHOU NPOSPAMMBLY,
> Xumus 6 moeti 6yoyujeii npogeccuu
e CocrapieHue ypaBHCHHUI IpeBpaleHNI OPraHUYEeCKNX BEIIECTB.
e PemieHue pacuéTHbIX 3a1a4
e CocraBieHue CTPYKTYPHBIX (hOPMYIT aJIkaHOB, JIKEHOB, aIKHHOB, aPEHOB, CIIUPTOB,
KapOOHOBBIX KHCIIOT, CIIOKHBIX 3(pUPOB, aMHHOB, aMUHOKHCIIOT.
e  BrpinosHeHNe MHIMBUAYAIBHOTO NPOEKTA.

Tema 2.2 Conep:xanne 4
XuMus ¥ )KU3Hb X¥MHUS ¥ OPraHu3M YeJIOBeKa. XMMUYECKUE 3JIEMEHThI B OpTaHU3ME YeJIOBEKa. 2 JIP 1-7;
Opranuueckue 1 HeopraHudeckue BeniecTBa. OCHOBHbBIE XKH3HEHHO HEOOXOAMMBIE MIIP 1-6;
COoeIMHEHUs: OCNKH, YTIEBOIbI, KUPbI, BATAMUHBI. YTJEBObI — IJIaBHBIA HCTOYHUK YHEPTHUH TP 1-10
opraansMa. Ponb upoB B opranm3Me. X0JECTEPHH U €r0 POJIb B 3I0POBBE YEIOBEKA.
MusnepanbHbIe BeIecTBa B IPOIYKTaX MATAHUS, THIIEBBIe 10o0aBku. COaaHCHPOBaHHOE
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 54
Tema 3.1 Coaep:xkanue 2
Buosnorus — coBOKYNHOCTh HAyYK | JKuBas mpupoa Kak 00beKT u3yueHus: Ononorud. MeTo bl UCCIIEIOBAHUS KUBOM MPUPOIBI B 2 JIP 1-7;
0 JKUBOIi mpupoze. 6uonoruu. OnpeeneHne *KU3HMU (C MPUBJICUSHUEM MaTepHaia U3 pa3ielioB GUUKH U MIIP 1-6;
MeToabl HAYYHOT'O MO3HAHUS B XUMUH). YPOBHU OPTaHU3AINN KU3HU. 0P 1-10
Oonosioruu Hemoncmpauuu
YpoBHU OpraHu3aIuu KU3HU.
MeToap! MO3HAHHS YKUBOH TPHPOTBL.
Tema 3.2 Kierka Copep:xanue 6
Hcropusi u3yyenust KiaeTku. OCHOBHBIE MOJI0XKEHUS KIETOYHON Teopun. KneTka - 2 JIP 1-7;
CTPYKTYpHO-(pyHKIIMOHAIBHAS (IIEMEHTapHAs) SIMHAIA KU3HU. MIIP 1-6;
Crpoenne kiaeTkn. [IpokapHOTHI U 3YKapHOTHI - HU3IINE W BHICIIHE KJIETOYHBIC OPTaHU3MBI. TP 1-10

OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KIIETKH dyKapuoT. Kiierounoe siapo.

@dyHKIUMS Aapa: XpaHEeHHe, BOCIIPOM3BEICHNE U IIepeaada HaclIeACTBeHHOW HH(POpPMaIHH,
peryJsuus XUMHUYeCKOil akTHBHOCTH KJeTKH. CTPYKTypa U (YHKIIMH XPOMOCOM. AyTOCOMBI U
TI0JIOBBIE XPOMOCOMBIL.

Buosornyeckoe 3HaueHne XMMUYECKHUX 2JIEMeHTOB. Heopranudeckue BeliecTBa B COCTaBe
KJeTKd. Poib BOJIBI Kak pacTBOPHUTENSI 1 OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH Cpe/ibl
OpraHu3MoB. YTIIEBOABI U JUNUABL B KieTke. CTpyKTypa u Orosiorndeckue QyHKIUH

6enxoB. CTpoeHHE HYKICOTHIOB M CTPyKTypa nonmuuaykireotnansix neneit JJHK u PHK,

21




ATO.

JdeMoHcTpauuu

CrpoeHne MOJEKyIbl Oeka.

Crpoenne monexyisl JJHK.

CrpoeHne KICeTKH.

CtpoeHme KJIETOK IPOKAPUOT M SYKApHOT.

JlaGopaTopnoe pa6ora Nel. CpaBHEHHE CTPOSHHS KIETOK PACTCHUH M KUBOTHBIX

Bupycsol u 0akrepnodaru. Heknerounoe ctpoeHue, >XM3HEHHBIN LUK U €70 3aBUCUMOCTb
OT KJIETOYHBIX (popM KHU3HH. Bupychl - Bo30ynnuTenn nH)EKINOHHBIX 3a00JICBaHH;
nonsiThe 00 oHKoBUpYycaxX. Bupyc nmmyHonedununta yenoseka (BUY). IIpodunakruka
BUY-nndexunm.

JdeMoHncTpanuu

CtpoeHue Bupyca.

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

Tema 3.3 Opranusm

Coaep:xkanue

14

Opranusm - eJiMHOe 1enoe. MHoroodpasue opraHu3MoB.

OOMeEH BEIECTBOM U SHEPTHEH ¢ OKpYIKaIOIIel cpeioil kKak He0OX0AUMOE YCIOBUE
CYIIECTBOBAHUA )KUBBIX CUCTCM.

CrocoOHOCTE K CAMOBOCIIPOHM3BEACHHUIO - OJTHA M3 OCHOBHBIX OCOOCHHOCTEH KHUBBIX
opraHu3MoB. JleneHne KIeTKA — OCHOBA POCTa, Pa3BUTHS U Pa3MHOKCHHS OPTaHU3MOB.
Becrmonoe pazmuoxerwue. [TomoBoii mporecc u mojgoBoe pa3MHOkeHHe. OO I0TBOpEHHE,
ero OHOJIOTHYecKOoe 3HAYCHHE.

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

[TonsTre 06 MHAUBUAYATHHOM (OHTOTEHE3), SMOPHUOHATBHOM (3MOPUOTEHES) U MOCT-
SMOPHOHANILHOM Pa3BUTHH. VIHAMBUlyalbHOE pa3BUTHE YEJIOBEKa U €0 BO3MOXKHBIC Ha-
PYLICHUS.

OOmrre mpeacTaBICHUS O HACICICTBCHHOCTH M N3MEHYHNBOCTH. [ eHeTHYECKast TEPMHHOJIOTHS
Y CHMBOJIMKa. 3aKOHOMEPHOCTH HacliefoBaHus. HacnenoBanue pu3HaKoB y

yenoBeka. [1onoBeie xpoMmocomsl. CIeIuIeHHOE C ITOJIOM HaclieoBaHue. HaciencrBeHHbIe
00JIe3HU YeIOBEKA, UX MPUYUHEI U IpodriakTika. COBpeMEHHBIE MPEICTaBICHAS O TCHE
U TEHOME.

I'eHeTnueckye 3aKOHOMEPHOCTH U3MEHUMBOCTH. Kitaccnduxarust popM N3MEHIHBOCTH.
BrusiHie MyTareHOB Ha OpraHM3M YeJIOBeKa.

JdeMoHcTpanuu

WHnuBuayalsHOE pa3BUTHE OpraHu3Ma.

HacnencreeHHbie 00JIE3HN YeJIOBEKA.

Brnusinue ankoronnzma, HAPKOMaHKUH, KyPEHHUS HA HACIIEICTBEHHOCTb.

MyTtauuu.

JIP 1-7;
MIIP 1-6;
ITP 1-10
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MoudukanoHHas H3MECHIYHBOCTb.

IIpeamer, 3agaun U METOJIBI CeNeKLIUU. 'eHeTHUecKie 3aKOHOMEPHOCTHU CEEeKIUU. Y UeHHe
H.W. BaBuioBa o ieHTpax MHOT000pa3usl ¥ MPOUCXOXKICHIS KyIbTYpPHBIX PACTCHHA.
BrorexHomorus, ee JOCTHXEHHS, TEPCIIEKTUBBI Pa3BUTHSI.

JdeMmoHcTpanuu

IlerTpHI MHOTOOOPA3Hs ¥ IPOUCXOXKICHNS KYIbTYPHBIX PACTCHHUI.

HckyccTBeHHBIH 0TOOD.

UccnenoBanms B 001acT OMOTEXHOJIOTHH.

IpakTuyeckoe 3anaTne Nel. CpaBHeHHEe MHTO3a U MeHo3a.

IIpakTnueckoe 3ansaTue Ne2. PemeHue 31eMeHTapHbIX TEHETHUECKHX 3a1ay.

IIpakTnueckoe 3ansaTue Ne 3. HacienoBanue npu3HakoB y yesnoBeka. 110J10BbIe XpOMOCOMBI.

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

[ep]

DBOJIIOLIMOHHASI TEOPHS U €€ POJIb B JOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOM
KapTUHBI Mupa. Bun, ero kxpurepuu. [lomynanus kak CTpyKTypHas €IMHUIA BUJA U
sBosory. CuHTeTHueckas reopus 3somonuu (CTD). JIBmkyle CUilbl 3BOJIIOIUH B
cootBeTcTBUH ¢ CTD.

Pesynbratsl sBosronMHN. CoxpaHeHre MHOrooOpasusi BUAOB Kak OCHOBA YCTOHYMBOTO
pasButust 6unocdepst. [IprurHbl BBIMUpaHus BUA0B. buojornueckuii nporpecc u
OMOTOTHYECKHiA perpecc.

JdeMmoHncTpauuu

Kpurepuu Buna.

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

JBHKYIIUE CUIIBI IBOJIIOLUH.

Bo3HuKHOBEHHE U MHOTOOOpPa3ye NPUCIIOCOOIEHUH Y OpraHU3MOB.

Penkue u ucuesaromue BUIBbL.

N

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 OpraHmn3MoB Ha 3emiie B
Hpolecce 3BOIIOLIH. AHTPOIIOT€HE3 U €r0 3aKOHOMEPHOCTH. J[oKa3aTenbcTBa poacTBa
YCJIOBCKA C MJICKOIIUTAOIIUMHU )KUBOTHBIMHU. DKOJIOrHYECKHUe Q)aKTOpBI AHTPOIIOIrCHE3a!
YCIIO>)KHEHHE NOIYJISIIMOHHON CTPYKTYPBI BUJIa, U3TOTOBJICHUE OPYIU TPYAad, IEPEXO] OT
PACTUTCIIBHOT'O K CMCIIAHHOMY TUITY TUTaHUS, UCTIOJIb30OBAHUE OT'HA. IlosiBaEeHME MBICTH-
TENbHOU JACATCIBbHOCTHU U qneHOpaweanoﬁ peyn. HpOI/ICXO)KﬂeHI/Ie YCJIOBEYECCKHUX pac.
JeMoHCcTpanun

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

HpOHCXO)KILeHI/IG YCJIOBCKA U YCJIOBCYCCKUX pac.

Tema 3.5
IKOCHCTEMBI

Coaep:xkanue

ITpeameT u 3aaun HKOJIOTUH: yUEHHE 00 IKOJIIOTHYECKHX (PaKTOpax, yIeHHE O COOOLIECTBAaX
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 sKonoruueckux cucremax. Llenu nuranus, TpopudecKrue ypoBHU.
BroreoneHo3 kak 3KkocucTEMA.

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 6nocdepe. Poms
KMBBIX OpraHu3MoB B 6nocgepe. bruomacca. buonornueckuii KpyroBopor (Ha rmpumepe
KpyroBoporta yriaepoaa). OCHOBHbIE HalIpaBJICHHsI BO3ZICUCTBHS YesioBeKa Ha Ouocdepy.
Tpanchopmarys ecTeCTBEHHBIX SKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpodKOCHCTEM
(arpo1ieHo30B).

JdeMoHncTpanuu

Kpyrosoport yrinepona B 6uocdepe.

3anoBeTHUKHU U 3aKa3HUKHU Poccun.

IIpakTnueckoe 3ausaTHe Ne 6. PenieHne 5K0JI0THYECKUX 3a1a4

[pakruyeckoe 3anaTue Ne 7. CocTaBieHHe CXeM IepeIadil 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 NpakTUUECKUX 3aJaHUIL:

e IloaroToBka coOOLIEHHI MO 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 uesnoseka (BUY). Ipopunakruka BUY-undekimm.
4. Ormio10TBOpEHNE, €r0 OMOJIOrMYECKOe 3HAUCHHUE.
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. buoctepa — rimobanpHas sxocucreMa. Yuernue B.U. Bepranckoro o 6uocepe. Pons
KMBBIX OpraHu3MoB B 6nocdepe. buomacca. buonornueckuii kpyroBopor ( Ha mpumMepe
KpyroBopota yriepoaa). OCHOBHBIE HalpaBICHUS BO3CIHCTBUS UeIoBeKa Ha Obnocdepy.
Tpancopmanms eCTECTBEHHBIX KOJIOTHIECKAX CHCTEM.

20

Boinosinenue HHAUBUAYAJBHOI'0 MIPOCKTA

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

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus nporpamMmbl 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 KOJUYECTBY 00YUaIOIINXCS;
- paboyee MecTO MpenoaaBaTeis;
- IEMOHCTPALMOHHBIN CTOJI
- y4eOHO-HaTJISIIHbIE TOCOOUs 110 (PU3UKE, XUMUU U OMOJIOTHH;
- nabopaTopHoe 00opyAOBaHHUE (CIEKTPOCKOI, MUKPOCKOI C MUKpOIpenapaTaMu,
nepuoMyeckasl cucrtemMa xumudeckux oanemeHtoB JI.M. MenneneeBa, psan
HaMpsSHKEHUH METAJIOB; Psii AJEKTPOOTPUIIATEIIbBHOCTH HEMETAJUIOB, Tabiuia
pPacTBOPUMOCTHU COJIEH, KUCIOT U OCHOBAHUM B BOJE, IJIAKATHI 1O (QUHKE, XUMUU
¥ OMOJIOTHUH, XUMHYECKas TOCY/1a, XUMHUUECKUE PEaKTUBBI)

Texnuueckue cpeacTsa 00ydeHUs:
- MHTEPAKTUBHAs JOCKa C JIUIEH3MOHHBIM MPOTPAaMMHBIM OO€CIeYeHHEM U
MYJIBTHMEIHATPOEKTOP
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3.2 UudopmanuonHoe odecrnedeHue 00y4eHust

Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,
JAOTOJHUTEJIbHOM JIUTePaATyPbI

OcHoBHas JuTEparypa

1. Tabpuensn, O. C. EcrectBo3Hanue. 10 kiacc: yueOHUK: ba3oBblil ypoBeHb /
O.C. I'abpuensn, N.I'. Octpoymos, H.C. IlypsimeBa, C.A. Cnankos, B.W.
CuBornasoB. — 10-e u3., ctepeotnir. — M.: IIpocsemnienne, 2021. — 334, [2]
c.: ui. ISBN 978-5-09-078805-2

2. T'abpuensn, O. C. EcrectBo3nanue. 11 knacc: ydeOHUK: 0a30BBI ypOBEHB /
O.C. TI'abpuensan, N.I'. Octpoymos, H.C. Ilypeimesa, C.A. Crnankos, B.W.
CuBornasoB. — 11-e u3n., crepeotun. — M.: IIpocemenune, 2021. — 286, [2]
c.: min. ISBN 978-5-09-079115-1

JlonoJIHMTe IbHAA JTUTEepPaTypa

1. ®upcos, A.B. ®uszuka nms npodeccuii v crennarbHOCTEN TEXHUYECKOTO U
€CTECTBEHHO - HAyYHOTr0 NMpoduieil; yueOHUK JUIsl CTYJCHTOB YUPEKICHUN
cpen. npod. oopazosanus / A.B. ®upcos; mox pea. T.WU. Tpodhumoroii. — 3-
e., crep. — M.: 3natensckuiil neHTp «Axagemusi», 2018. — 352 c.
ISBN 978-5-4468-6571-0

2. Epoxwun, FO.M. Xumus ans npodeccuit U crieinaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOr0 Npoduiiei: yueOHUK JIJIs CTY. YUPEXKICHUN Cpes.
npo¢. oopazosanus / KO.M. Epoxun, 1.b. KoBanesa. — 6-e uzn., crep. — M. :
W3narensckuii meHTp «Akagemus», 2019. — 496 c. ISBN 978-5-4468-7897-
0

HNuTepHeT-pecypcesl
1. www.class-fizika.nard.ru («KnaccHas mocka Jiist TF0003HATEIBHBIXY ).
2. www.physiks.nad/ru («®u3uka B aHuUMaIus» ).
3. www.interneturok.ru  («Bugeoypoku 1o  mpeaMeraM  MIKOJBHOM

MPOTPaMMBbD»).

4. www.chemistry-chemists.com/index.html (9MEKTPOHHBIN KypHaIT
«XWMUKA U XUMUSD»).

5. www.hemi.wallstru  («Xumus. OOpa3oBaTenbHbId  calT  JJIs
IITKOJIbHUKOB) ).

www.alhimikov.net (OOpa3oBaTenbHbIN CAUT AJIs1 HIKOJIBHUKOB).
www.chem.msu.su (OnexkTpoHHas OMOIMOTEKA IO XUMUK ).

www.hij.ru (KypHan « XUMHS U KU3HBY).

www.biology.asvu.ru (Bcsi 6uonorus. CoBpemeHHasi OMOJIOTHS, CTaThH,
HOBOCTH, OMOJIOTEKA).

10.www.window.edu.ru/window (ExgumHoe okHO AocTyma K 0Opa3oBaTelIbHBIM
pecypcam UHTEpHETa IO OGMOJIOTHH).

©oo~NOP
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3.3. IlporpamMma HCHOJIb30BAHMSA AKTHUBHBIX M HMHTEPAKTHBHBIX ¢opM u
MeTO0/10B 00yUYeHusl B MpenoaaBaHnu yueOHoro npeamera «EcrecTBo3HAHME»

Temut 3anamui

Buowsl akmuenvix u unmepakmugHvlx
¢hopm u memoooe ooyuenusn

Yacmo

Du3uka

Pa3nen 1. Mexanuka

® YpOK — CEMHUHAp;

e paboTa MHOTOYPOBHEBBIX 3aJ1a4.

Pa3znen 3. OCHOBBI 2JIEKTPOAUHAMUKHI

e paboTa B MaJibIX Ipynmnax;

oOCyXJIeHHE TOKIIaaa

Pa3nen 5. DneMeHTHI KBAHTOBOU
(1076370097

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

e paboTa B MAJIBIX Ipynnax.

Pa3nen 1. Mexannka

® YPOK - BUKTOPHHA;

e paboTa B MaJIbIX TPYIIAX.

Yacme Xumusn

Tema 1.3 CtpoeHue BemecTra

Tema 1.4 Bona. PactBopbl

e jaboparopHas 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 paboTa 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 NIPU
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 TBOpuUeCKHUil OTYET
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4. KOHTPOJIb U OIIEHKA PE3VYJIbTATOB OCBOEHUSA YUYEBHOI'O

ITPEIMETA

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

(GpOHTaNBHBIX  OMPOCOB,  TECTUPOBAHMUS,

BBIITOJIHCHU L

00yYarOIIMMUCS

MPAKTUYECKUX 3aHSITUM, UHIUBUIYAIbHBIX 3aJJaHUH (MIPOEKTOB, UCCIIEIOBAHUN).

Pe3yabTaThl 00yueHus
(IMYHOCTHBIE, MeTaNIPeIMEeTHbIE, PEAMETHbIE)

@DopMbI U METObI KOHTPOJISI M
OlIeHKH pPe3yJIbTATOB 00y4eHusl

JAUYHOCMHBIX.

YCTOMYUBBIM ~ HHTEPEC K  HCTOpPUH 151
JOCTHDKEHHMSIM B 00JIaCTU  €CTECTBE UYBCTBO
TOPJIOCTH 32 POCCUNCKUE €CTECTBEHHBIE HAYKH;

— (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 JEeSITEIbHOCTH C

UCTIOJIb30BAHUEM 3HAHUM B obnactu

€CTECTBEHHbIX HAYK;

OOBEKTUBHOE OCO3HaHUE 3HaYUMOCTHU — (poHTaNbHAA Oecena;

KOMITCTCHIINA B O0O0JIACTH E€CTECTBEHHBIX HayK
JUISI  YelloBeKa M 00mecTBa,  yMEHHE
HCIIOJIB30BaTh TCXHOJIOTHUECKHUE JOCTIIKCHUS B
obmactu  (GU3MKH, XUMHH, OHOJOTHH IS
MOBBIIIIEHUS COOCTBEHHOTO HHTEIICKTYaJIbHOTO
pa3BUTHS B BBIOpaHHOW MPOQPECCHOHATBEHON
JeSITCILHOCTH,

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

YMEHHE MPOAHAIM3UPOBATh  TEXHOTCHHBIC
MOCJIEACTBUS 111 OKPYXKAIOIIEH Cpe/ibl, OBITOBOM
Y MPOW3BOJICTBEHHOM IESATEIBHOCTH YEJIOBEKA;

— (poHTanbHas O6ecena;

— HaOJIIOIeHUE U OLIEHKA
NeATEeIIbHOCTH
00ydJaroImerocs B XoJe
OCBOCHHUS TPOTPAMMBI
y4eOHOM TUCITUTLIINHBI

— OIICHKA BBITIOJTHEHUS
TBOPYECKUX 3aTAHUN

TOTOBHOCTh CaMOCTOSITCJILHO JIOOBIBAaTh 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 CBOEH IO3HABATEJILHOU
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
O0IIMX 3a71a4 B 00JIaCTH €CTECTBO3HAHHS;

3aIyTa MPAKTUICCKUX
pabot

y4acTHE CTYJACHTOB B XOJC
OOCYKIICHHS B PEIICHUS
po0JIeMbl

Memanpedmemﬁblx:

OBJIaJICHUE YMEHHMSIMU M HaBBIKAMU PA3TUYHBIX
BUJIOB TIO3HABATEIBHON  JIEATEIIBHOCTH IS
M3YYEHHS] Pa3HbBIX CTOPOH  OKPYKAIOILIETO
€CTECTBEHHOTO MHPA;

3ammra IIPAKTUYECKON
paboTHI

3auTa 1a00paTopHoi
paboTHI

MPUMEHEHNUE OCHOBHBIX METOJOB ITO3HAHUS
(HaOyroZIeHUs, HAyYHOTO OHKCIEPUMEHTA) st
U3YYCHUSI PA3UYHBIX CTOPOH E©CTECTBEHHO-
HAayYHOH KapTHUHBI MUpPa, C KOTOPHIMH BO3HUKACT
HEO0OXOJIUMOCTh CTaJIKUBATHCSA B
npodeccruoHanbHOM cdepe;

3ammra MIPAKTUYECKOU
paboThI

3amuTa 1a0opaTopHOM
paboTHI

YMCHHUC OIIPpCACIIATDH Ocian )51 3aJa4un
ACATCIBbHOCTH, BLI6I/IpaTI> cpeacTBa I HX
JOCTHIKCHUS Ha IIPAKTHKC,

3aluTa IPAKTHYECKON
paboThI
3aIuTa nabopaTopHOI
paboThI

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

OIICHKA BBITIOJTHCHUS
TBOPYECKUX 3aIAHUI
MOATOTOBKA M 3aIllUTa
pedeparos, JIOKJIAJI0B,
WHIUBU Ty UTBHBIX
MIPOCKTOB,
MYJIBTHMETHIHHBIX
MPE3CHTALUH.
HaOJII0/ICHHE 32 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, IPUPOJAE KaK €IUHOU IE€TOCTHOM
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
TEXHUKU U TEXHOJIOTUIL;

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

c(hOpMHPOBAHHOCTh YMEHUS IPUMCHSTH
CCTCCTBEHHO-HAYYHBIC 3HAHMS ISl OOBSICHCHHS
OKPYKAIOIIUX SIBJICHUI, COXPAaHCHUS 3JI0POBbS,
o0ecreyeHus 0e301acHOCTH
YKU3HEICITCIIbHOCTH, OCpEKHOr0 OTHOIICHHS K
IIPUPOJC, PAIMOHAIBHOTO MPUPOJIOIIOJIB30BaAHUS,
a TaKKe BBIIOJHCHHS POJM  T'PaMOTHOTO
OTpeOuTENS;

TE€CTOBBIA KOHTPOJIb
(bpOHTANTBHBIN OMPOC
VH]/INBUTyaJbHBIA YCTHBIN
Y MUCbMEHHBIA KOHTPOJIb.
OLICHKA BBITIOJTHCHUS
TBOPYECKUX 3aTaHUMN

c(OPMUPOBAHHOCTh IMPEACTABICHUN O HAYyYHOM
METOAE TO3HAHWSA NPUPOABI M  CpPEICTBax
U3Y4YEHHs Mera MUpa, MAKpOMHUpPa U MUKPOMHUPA;
BIIAJICHUE IIPUEMAMH  €CTECTBEHHO-HAYYHBIX
HAOJIIO/ICHUH, ONBITOB, UCCIEJOBAaHUM U OLEHKU
JIOCTOBEPHOCTH IOJIYYEHHBIX PE3yJIbTATOB;

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

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

(bpOoHTaNBHBII OMPOC
ydeOHast TUCKYCCUs
TECTOBBI KOHTPOJIb
VHJVBUAYaJIbHBIA YCTHBIN
Y MUCbMEHHBI KOHTPOJIb.
3aLuTa MIPAKTUYECKON
paboThI

OIIEHKA BBITIOJIHCHUS
TBOPUYECKHX 3aJaHUI
NOATOTOBKA W 3alllUTa
pedeparos, JTOKJIAJI0B,
MHJIUBUAYAJIbHBIX
MPOEKTOB,
MYJIbTUMEIUTHBIX
IIPE3EHTALUH.
HaOJII0JIEHNE 3a HaBBIKaMU
paboThl B TJIOOATBHBIX,
KOPIIOPaTUBHBIX u
JIOKaJIbHBIX
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MH(OPMAIMOHHBIX CETSIX.

c(hOpMHUPOBAHHOCTH YMEHUM MIOHUMATD

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 KPUTEPUSIMHU 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 popme oughgepenyuposanno2o 3auéma

Pa3paboruukm:

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