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1. HOACHUMTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOro Kypca «EcTtecTBo3HaHUE» MpelHa3HaueHa st
uzydenusi ecrecto3Hanuss B [AIIOY HCO «HoBocubGupckuii  KoJIEIK
MapUKMaxepCKOr0 HCKYCCTBay, peaju3yloleM o0pa3oBaTelbHyI0  IPOrpamMmy
cpemHero oOmiero oOpa3oBaHUS B Mpeaeinax OCBOSHHUS IPOTrpaMMBbl MOJATOTOBKH
cneruanuctoB cpennero 3BeHa (IIIICC3) mo cmemmanmsHoctn CIIO 43.02.13.
«TexHomorusi MapUKMaxepCKOro MCKYyCCTBa» Ha 0a3e OCHOBHOTO 0OIIero
o0pa3oBaHUs.
PaGouass mporpamma paspabotana Ha ocHOBe TpeboBanuii ®I'OC cpeanero
oOmiero o0pa3oBaHUs, MPEIBIBIAEMBIX K CTPYKTYpE, COICPKAHUIO U Pe3yIbTaTaMm
ocBoeHMs Kypca«EcrecTBo3HaHME», B COOTBETCTBHM C PekoMeHIauusMu IO
OpraHu3allii TMOJIy4eHUs] cpeaHero oOiiero oOpa3oBaHMsl B IMpejesiax OCBOCHUSA
0o0pa3oBaTeNbHbIX MPOTPAMM CPEIHETr0 MPOQPECCHOHATLHOIO 00pa3oBaHUs Ha Oaze
OCHOBHOTO  OOmIero oOpa3oBaHusi C y4dyeToM TpeOoBaHMil  (eaepabHbIX
roCyJIapCTBEHHBIX 00pA30BATENIbHBIX CTaHAAPTOB W IMOIYy4YaeMOMl MpOQEeccCuu WM
CHEIUAIBbHOCTH  CpeaHero  npodecCHOHANIBHOTO  OOpa3oBaHUS (mucpmMo
JlemaprameHTa rocy1apCTBEHHON MOJUTUKU B chepe MOATOTOBKU pabouuXx KaJpoB U
JIIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom I[IpumepHoii
OCHOBHOM  00pa3oBaTeIbHOM MpPOrpamMMbl  CpeIHEro o0miero o0pa3oBaHus,
0/100peHHON pelieHreM (denepaabHOro y4eOHO-METOANYECKOTO OObEANMHEHUS 10
ob1memy oo6pazoBanuto (mpotokost oT 28 uroHsa 2016 r. Ne 2/16-3).
Conepxanne paboueit mporpamMmbl  «EcTecTBO3HaHWE)» HAMpaBIIEHO Ha
JTOCTIDKCHUE CICAYIOMNX 3a/4a4:
® OCBOCHHE 3HAHUN O COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTUHE MUpPa U METOJaX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C Han0oJiee BAXKHBIMH UACSIMU U TIOCTHXKCHHUSIMHU
€CTECTBO3HAHUS, OKa3aBIIMMU OIPEACIISIONICe BIUSHUE HAa Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

® OBJAJCHHC YMEHUSIMH MTPUMEHSATH TOJYICHHBIC 3HAHUS IS OOBSICHEHUS SBJICHUN
OKPYI)KAIOIIEeTr0 MHpa, BOCHPHUATHS WH(OpPMAIMKM E€CTECTBEHHO-HAYYHOTO U
MpO(ECCHOHATEHO 3HAYUMOTO  COJICP)KaHHS; pPAa3BUTHE HWHTEIUICKTYaJbHBIX,
TBOPYECKUX CIIOCOOHOCTEW W KPHUTHYECKOTO MBINIJICHUS B XOJE TIPOBEICHUS
IIPOCTEUIIINX HMCCIICIOBAaHUM, aHAIN3a SIBJICHUM, BOCHPUATUS U WHTEPHPETALUU
€CTECTBEHHO-HAYYHOW MH(POPMAIIUU;

® BOCIUTAaHUE YOCKICHHOCTH B BO3MOXXHOCTH TMO3HAHUSI 3aKOHHOW MPUPOJBI U HC-
MOJIb30BAHUS IOCTUKEHUIN €CTECTBEHHBIX HAYK JJIS Pa3BUTUS ITUBWIN3AINH U TIO-
BBIIIICHHS KAYECTBA )KU3HU;

® [IPUMEHEHHE €CTCCTBCHHO-HAYYHBIX 3HAHUH B MPO(ECCHOHATBLHON JEATEITLHOCTH
U TIOBCETHEBHOM JKM3HU I OOCCICUYCHHS] O€30MacHOCTH KU3HEICITCIbHOCTH;
I'PaMOTHOTO HCTIOJb30BAHMS COBPEMCHHBIX TEXHOJIOTHIA; OXpPaHbI 3/I0POBbSI,
OKPYXaroUIEH Cpeibl.

B pabouyro mporpamMmy BKIIOYEHO COJCp)KaHWE, HaMpaBlIEeHHOE Ha
dbopmupoBaHre y 00y4aIOMUXCs KOMIETEHINN, HEOOXOIUMBIX JJII Kau€CTBEHHOTO
ocBoerus [ITICC3 na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUs C TIOJTYYCHHEM CPEIHETO
o01rero oOpa3oBaHusI.



Pabouass mporpaMma MOXET HCIOJIb30BAThCS JAPYTUMH MPOPECCHOHATLHBIMU
o0pa3oBaTebHBIMHA OPTaHU3AMKUSIMH, PEATA3YIOMUMU 00pa30BaTEIILHYIO TPOTPaMMy
cpemHero obmiero oopa3zoBanus B npezaenax ocoernwus [ITICC3.

1.1 OBIIASA XAPAKTEPUCTHUKA KYPCA «ECTECTBO3HAHMUE»

Kypc «EcTtecTBO3HaHME» MMEET MHTETPaTUBHBIA XapakKTep, OCHOBAaHHBIM Ha
KOMIUIEKCE €CTECTBEHHBIX HayK, TaKMX Kak (pU3MKa, XUMUsS, OMOJIOTHUS, TTPEIMETOM
KOTOPBIX SIBJIAIOTCS HAay4yHbIE€ 3HAHUS O pPa3sHOOOPA3HBIX CBOMCTBAaX OOBEKTOB
IPUPOABI, KOTOPBIE MOKHO paccMaTpuBaTh Kak eauHoe nenoe. Copepxanue
Kypca«EcTecTBO3HaHUE»  HalpaBI€HO HAa (POPMHUPOBAHUE €CTECTBEHHO-HAYUYHBIX
3HAaHUH, OCHOBAHHBIX Ha HUX TEXHOJIOTMH, (OPMUPYIOIIUX HOBBII 00pa3 >KU3HMU.
BbicOK00Opa30BaHHBIN UETOBEK HE MOXKET AUCTAaHLIUPOBATHCSA OT (PyHIaMEHTaIbHbBIX
3HaHUU 00  OKpY’KaloIlleM MHUpE, HE PUCKYS OKa3aThCsl O€CIIOMOUIHBIM B Ipodec-
CHUOHAJIbHOW JIeATENbHOCTH. JI000€ NepCrneKTUBHOE HaNpaBlEHUE MACSITEIbHOCTU
YeJIOBEeKa MPSMO WA KOCBEHHO CBS3aHO C HOBOW MaTepHalbHOW 0a30il U HOBBIMU
TEXHOJIOTUSIMH, Y 3HAHHE UX €CTECTBEHHO-HAYYHOM CYIIIHOCTH — 3aKOH yclexa.

EctrecTBO3HaHME — HEOThEMIJIEMAs COCTABIISIOMIAS KYJBTYPBL: ONPEACIIss
MHPOBO33PEHUE 4YEJIOBEKa, OHO IMPOHUKACT M B TyMaHUTapHyIO cdepy, U B
00I1I€CTBEHHYIO JKU3Hb. ParmmonansHbBIN €CTECTBCHHO-HAYYHBIN METO/I,

c(hOpMHUPOBABILHIICS B pAMKaX €CTECTBEHHBIX HAYK, 00pa3yeT €CTECTBEHHO-HAYYHYIO
KapTHUHY MHUpa, HEKoe 00pa3Ho-puinocopckoe 0000I11IeHHEe HAYUHBIX 3HAHUH.

OCHOBY €CTECTBO3HAHHMs IMpeACTaBiIseT (u3NKa — Hayka O MpHUPOAE,
U3y4arolas Haubojee Ba)KHbIE SIBICHHUS, 3aKOHbI U CBOMCTBA MaTepUaIbHOIO MHUpA.
B ¢usuke ycraHaBiaMBalOTCS YHUBEPCAJIbHBIE 3aKOHBI, CIIPABEAJIUBOCTb KOTOPBIX
NOATBEPKIAAECTCS HE TOJBKO B 3€MHBIX YCIIOBHAX U B OKOJIO3EMHBIX IIPOCTPAHCTBAX,
HO M BO Bceul Bceenennou. B 3Tom 3akimrodaeTcs OJMH U3 CyLIECTBEHHBIX ITPU3HAKOB
¢usukn kak (QyHmamentanpbHOM Hayku. Dusmka 3aHMMaeT 0coboe MECTo cpenu
€CTECTBEHHBIX HayK, [O3TOMY €€ MIPUHATO CUUTATh JUAEPOM €CTECTBO3HAHUS.

EcTecTBO3HaHME KaK HayKa O SIBJCHUSX U 3aKOHAX MPHUPOJbI BKIIOUAET TaKkKe
OJHY M3 BaXXHEUIIUX OTPACIEN — XUMHUIO.

XuUMHSI — HayKa O BEIIECTBaX, UX COCTaBE, CTPOEHUHU, CBOMCTBAX, MpoOIeccax
MPEBPAIICHHS, HCIOJb30BAHUMA 3aKOHOB XUMHUU B MPAKTHYECKON JEATEITBbHOCTH
JIIOJIEN, B CO3JaHNN HOBBIX MaTE€pUAJIOB.

buosoruss — cocraBHas 4acTh €CTECTBO3HAHMS. DTO HAyKa O )KUBOU MPUPOJE.
OHa wu3y4aeT pacTUTENbHBIA, MXUBOTHBIA MHP M YEJIOBEKA, HCIOJB3Yys Kak
COOCTBEHHBIE METOJIbl, TAK U METOJbI IPYTUX HayK, B YACTHOCTH (PU3UKU, XUMHUU U
MaTeMaTUKU: HaOJIIOIeHUs, SKCIIEPUMEHTBI, UCCIIE0BAaHUS C TOMOIIBIO CBETOBOTO U
AJIEKTPOHHOTO MHKpPOCKOMa, OOpabOTKy CTAaTUCTHUECKHX JaHHBIX METOJaMH
MaTeMaTUYeCKOW CTaTUCTUKUM MW JAp. bHOJIOTHS BBIABISET 3aKOHOMEPHOCTH,
MPUCYIINE KU3HU BO BCEX €€ IMPOSBIICHUSAX, B TOM 4HCJI€ OOMEH BEIIECTB, POCT,
Pa3MHOXEHHUE, HACJIEICTBEHHOCTh, U3MEHUYUBOCTb, S3BOTIOLHUIO U JIP.

HNuterpupoBanHblii  Kypc «EcTecTBO3HaHHME», BKIKOYAET TpU paslena,
oOnagaroume OTHOCUTENBHOM CaMOCTOSATENIBHOCTBIO M ILEJNOCTHOCTBIO —
«Pusukay, «XuMus», «bHOIOTUA» — UYTO HE HaApyLIaeT IPUBBIYHYIO JIOTHKY
€CTECTBEHHO-HAYYHOr0 00pa30BaHus CTYJACHTOB.



O1u paznensl HeoOXOIMMbI OyAyIIMM HapuUKMaxepam-MojiebepaM, TaK Kak
ONpeAeNsiloT  yMeHHe  paboTraTb €  WHCTPyYMEHTaMH, B  TOM  YHUCJE
npo(ecCHOHANBHBIMUA  3JIEKTPOMHCTPYMEHTAMH, 3aKJIaJbIBAIOT OCHOBBI 3HAHUU
GU3MKK M XUMHHA KpacuTelel M JAPYTruX CpPEACTB, BO3IACHCTBYIOIIMX Ha KOXY
KJIMEHTa, 3HaHWE OCOOEGHHOCTEW CTPOCHHMSI KOXH 4YeJIOBEKa, BO3ACHCTBUSA
OMOJOTHYECKUX U XUMUYECKHUX (DaKTOPOB HA OPTaHU3M UYEIOBEKa.

OTbop coaepkaHUsi Kypca OCYIIECTBIISICSI HAa OCHOBE CIEAYIOUIUX
PUHITUIIOB:

® y4YeT BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCS,

® TIpaKTHUYECKas HAMPAaBJICHHOCTbh OOYUYCHHUS,

e (opmupoBaHHe 3HAHUH, KOTOphIe obecmneuat obyvarorumcs ['TATIOY HCO
«HoBocuOUpCcKuit KoMK MAPUKMaXEePCKOT0 UCKYCCTBa» YCIEUTHYIO afanTaluio K
COIMAIBHOW  peaTbHOCTH, TPO(PECCHOHATBLHON  JEATEIBLHOCTH, HCIOJHEHUIO
oO1erpaxaaHCKUX ponei B obnactu obecrieueHus 0e30macHOCTH
KU3HEACSITENIbHOCTH; T'PAaMOTHOTO HCHOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTH;
OXpPaHBbI 370POBbsI, OKPY’KaIOLIEH cpebl

B mnpouecce peanmuzanuu copepxkanus kKypca «EctecTBo3HaHMe» 3HaUMMO
u3ydeHue paszaena «Pu3nka», KOTOPbIA BHOCUT CYIIECTBEHHBIM BKJIAaJ B CUCTEMY
3HaHUU 00 OKpy)KaroIleM MHUpe. DTOT pazlien ABJISETCS CUCTEMOOOPa3yHOIIUM IS
APYTUX PA3AENoB Kypca, MOCKOIbKY (M3UYECKHE 3aKOHBI JIeKaT B OCHOBE COJEp-
KaHMS KypCOB XUMUHU U OMOJIOTHH.

[Ipy u3ydyeHun ydyeOHOTrO mMaTepuaja Mo XUMUU M OMOJIOTMH LIEIecO00pa3Ho
aKIEHTUPOBATh BHUMAaHHUE O00YYAIONINXCs HA )KM3HEHHO BaKHBIX 00BEKTaX MPUPOIBI
W opraHusMme uejoBeka. OTo rtujapochepa, atmochepa u Ouocdepa, KOTOpbIE
paccMaTpuBalOTCA C TOYKU 3PEHUS XUMUYECKHUX COCTAaBOB M CBOWCTB, WX 3HAYCHUS
IUIS )KU3HEJEATEIbHOCTH JIIOJIEH, 3TO CoZiepKaHKe, OCBEIIAIOIIEe POdb  BaKHEUIINX
XUMHUYECKHUX OJJIEMEHTOB B OpraHuU3ME 4YeJOBEKa, BOMPOCHI OXpaHbl 3J0POBbS,
npouIaKTUKU 3a00JI€BaHUN U BPEIHBIX MPUBBIYEK, MOCIEICTBUN N3MEHEHUS CPEb
OoOuTaHMs YeJOBeKa JUIsl YeJIOBEYECKON IMBUIIN3ALIUN.

3aMeTHOe MECTO B COJEp)KaHMM Kypca 3aHMMaeT y4eOHbIl Marepual, He
TOJILKO (POPMHPYIOIIMIA €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpPA Y CTYAEHTOB, HO H
PacKpbIBAIOIIMN MPAKTUUYECKOE 3HAUEHUE ECTECTBEHHO-HAYUYHBIX 3HAHUH BO BCEX
cdepax )KHU3HU COBPEMEHHOI'0 00I1IECTBa, B TOM YHUCIIE B TyMaHUTapHOU cdepe.

B memom kypc «EctecTBo3HaHME», B COACpNKAHHHM KOTOPOW BEIyIIUM
KOMITOHEHTOM SIBIISIFOTCS HAYYHBIC 3HAHUS M HAYYHBIE METOBI MIO3HAHUS, TO3BOJISIET
chopMUPOBATh Y 0OYYArOMIUXCS [EJTOCTHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA,
npoOyauTh y HUX OSMOIMOHATHHO-IIEHHOCTHOE  OTHOIIEHHE K HU3y4aeMOMY
MaTepuaily, TOTOBHOCTh K BbIOOpY JEHCTBUN OIpEACICHHON HaNpaBIE€HHOCTH,
yMEHHE KPUTUYECKH OLIEHUBATh CBOU U UyXKHE JEHCTBUS U MOCTYTIKH.

HHuTerpupoBaHHOe CcoJEep)KaHuE Kypca MO3BOJSET MpernojaBaTesisiM (U3HKH,
XUMHH ¥ OMOJIOTUM COBMECTHO OpPraHU30BaTh M3YUCHHE €CTECTBO3HAHUS, UCIIOJIb3YS
MMEIOLIUECS YaCTHbIE METOUKHU MPETIOAaBaHusl IPEAMETA.

B TAIIOY HCO «HoBocuOupckuii KOJIJIEIK MapUKMaxepCKOro MCKYCCTBa»
€CTECTBO3HAHHWE BKIIOYEHO B KOMIUIEKCHYIO Y4e€OHYI0 JUCHUIUIMHY «OCHOBBI
npo(hecCHoHANBHOM AESITENFHOCTH» U U3ydaeTcs Kak 0a30BbIN yueOHbIH npeameT. B



TO € BpeMsi, 0COOEHHOCTH 00yueHusl OyayIlMX CIEUUAIUCTOB UHAYCTPUHU KPaCOThI
CBS3aHBI C HEOOXOAWMOCTBHIO TJIYOOKOTO OBJAJACHHUS €CTECTBEHHOHAYYHBIMU
3HaHUAMU 00 OKpy’KaroleM Mupe. 3HaHHe (PU3MUECKUX U XHMHUYECKUX 3aKOHOB
HEOOXOMUMO  TPU  OCBOGHUH  MPO(PECCHOHAIBHBIX  YMEHUH  OyAyHIMMH
napuKMaxepamu, BU3aKUCTaMH, KOCMETOJIOTaMH. 3HaHWE OHOJOTMU HEO0OXOIUMO
KaK OCHOBA COXPAHEHUS 3/I0POBbs KIIMEHTOB, MOHUMAHMS SKOJOTHYECKUX MPOOIeM U
nyTeil ux npeonosneHus. C 1enpro rIyOOKOTO OBJIAIEHUS €CTECTBEHHOHAYYHBIMH
3HaHUAMHU 00 OKpY’KarollleM MHUpPE KaK OCHOBBI (hOpMUPOBaHUS NMPOPECCHOHATBHBIX
YMEHMH B MPUMEPHYI NPOrpaMMy BHECEHBl  CIEAYIOLIME  HN3MEHEHUS.
Ilepepacnpenenensl yachl Mexay TemMaMud  «OCHOBBI  3JEKTPOAMHAMHKN
(ymenbiena Ha 4 4.) u «Konebanus u BojHbD» (yBenumueHa Ha 4 4.). Tema
«BceneHHas 1 ee BOJIIOLMS UCKIIIOUEHA U3 yUeOHOrO Kypca B CBSI3U C BBEJICHUEM B
y4eOHbIN Ipouecc y4eOHON IUCHUIUIMHBI «ACTpoHOMHUsS». OCBOOOAMBILINECS YaChI
(2 4.) no6aBnensl B TeMy «KosieOanust 1 BOJTHBIY.

N3yuenue oOmeoOpa3zoBarenbHOro kKypca «EcrecTBo3HaHMe» 3aBepliaercs
MO/IBEICHUEM UTOrOB B (popme auddepeHInpoBaHHOrO 3a4eTa B paMKax IPOMEKY-
TOYHOM arTecTalud OOydYaromuxcsl IO KOMIUIEKCHOW Yy4eOHOM JUCHUIUIMHE
«OcHOBBI TNpodecCHOHANBHON JleATenbHOCT» B Tmpouecce ocBoenus [IIICC3
43.02.13 TexHOMOTHS TAPUKMAXEPCKOTO UCKYCCTBA C TIOJYYCHHEM CPEIHEr0 0OIIeTro
o0pa3oBaHUs.

1.2 MECTO KYPCA B YYEBHOM IIJIAHE

Kypc «EcrecTtBo3Hanue» sBiseTCS Y4eOHBIM MPEAMETOM IO BBIOOPY W3
obsi3aTennbHOM mpeaMeTHON oOmactu «EctectBeHHbie Haykm» DI'OC cpenHero
ob1ero oOpa3oBaHusI.

B T'AIIOY HCO «HoBocuOupckuii KOJJIeIK MapUKMaxepCKoro MCKYCCTBa»
y4ueOHBI Kypc «EcTecTBO3HaHWE» H3ydaeTcs B 00Ieo0pa3oBaTeIIbHOM IIHKJIC
yueOHoro rmnana [IITKPC. B yuebnom mmane [IIIIKPC wmecto Kypca
«EcTtecTBO3HaHME» — B COCTaBE KOMIUIEKCHOM JIOMOJHUTEIBHON yueOHOM
mucuuIuinHbel - «OcHOBBI - TipodeccroHanbHo  aestenbHocTH» PI'OC  cpeanero
oOmero obpaszoBanus, s crnenuanbHocTu CIIO «TexHosorus mapukmMaxepcKoro
HCKYCCTBa» COLIMAJIBHO-PKOHOMHYECKOTO npoduiis PO EeCCUOHATIBHOTO
o0pa3oBaHUs.

1.3 TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA KYPCA

OcBoenue coaepxkanusi kypca «EcTtecTBo3HaHMe» 00eCTeUrBaET TOCTHKEHHE
00yYaIOIMMUCS CIEAYIONNX Pe3ybTATOB!

1.3.1. JInuHOCTHBIE Pe3yJbTAThl OCBOCHHS Kypca

JINYHOCTHBIE pe3y/bTAaThl B c(hepe OTHOLIECHUI 00y4alIUXCH K cede, K CBOeMy
3[10POBbI0, K MO3HAHUIO celsi:

— OpueHTanus OO0ydYarolMXCs Ha JOCTHKEHUE JTUYHOTO CUACThS, PeaTU3aIlfio
MO3UTUBHBIX JKU3HEHHBIX [MEPCIEKTUB, HWHUIMATUBHOCTh, KPEATUBHOCTD,
TOTOBHOCTH U CLIOCOOHOCTH K IMYHOCTHOMY CaMOOTMPEIETIEHUI0, CTIOCOOHOCTh
CTaBUTh LEIU U CTPOUTDH )KU3HECHHBIE TJIAHBL;



TOTOBHOCTh U CIIOCOOHOCTH 00ECIeYuTh cebe U CBOMM OJIM3KUM JOCTOMHYIO
KU3Hb B IIPOLIECCE CaMOCTOSITEJIbHOW, TBOPYECKOM MW  OTBETCTBEHHOM
JESITCILHOCTH,

TOTOBHOCTh M CIIOCOOHOCTH OOyYarommxcsi K OTCTaWBaHHWIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOT'O MHCHUS;

MPUHATHE U pealu3aius EHHOCTEW 3I0pOBOro U 0e30macHOro 00pas3a Ku3HH,
OepeKHOE, OTBETCTBEHHOEC W KOMIIETCHTHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYIECKOMY U TICUXOJIOTUUECKOMY 37I0POBBIO;

HETIPUATHE BPEIHBIX TMPHUBBIYCK: KYpEHHUs, YHOTpeOJEeHUs]  aJIKoroJs,
HapKOTHKOB.

JIMYHOCTHBIE Pe3y/abTAThl B cepe OTHOMIECHUI 00YUAIOIIUXCH € OKPYKAIOMUMU
JIIOAbMH:

HPaBCTBEHHOE  CO3HAHME M  [OBEJEHHME Ha  OCHOBE  YCBOCHHSA
0OIIEYeIOBEYECKUX LIEHHOCTEW, TOJEPAHTHOIO CO3HAHUS M IOBEJACHUS B
MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMU
JIOJbMH, JOCTUTaTh B HEM B3aMMOIIOHMMAaHHUS, HAaXOJUTh OOIIME LEIU U
COTPYAHMYATH JUISl UX JOCTHIKECHHUS,

NPUHATHE TYMAHUCTHUYECKUX IIEHHOCTEHW, OCO3HAHHOE, YBAXXUTEIbHOE U
N00pOKENaTeNbHOE OTHOIIEHHE K JPYroMy 4YeJlOBEKy, €ro MHEHHUIO,
MHUPOBO33PEHUIO;

CIIOCOOHOCTh K CONEPEXUBAHUIO U (POPMUPOBAHHUE TTO3ZUTUBHOTO OTHOIICHUS
K JIFOJIIM, B TOM YHCJIE K JIMLAM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbS
U MHBaIUAaM; OEpeKHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOUIEHHE K
(u3nyecKkoMy U TICHXOJOTMYECKOMY 3/I0pPOBBIO JIPYTUX JIIOJEH, yMEHHE
OKa3bIBATh [IEPBYIO [TOMOIILIb;

(opMHpOBaHKE BBIPAKEHHON B MOBEJACHUU HPABCTBEHHOW MO3ULMHU, B TOM
YHUCJI€ CHOCOOHOCTH K CO3HATEebHOMY BbIOOpPY J00pa, HPaBCTBEHHOI'O
CO3HAHUS U MOBEJICHUS Ha OCHOBE YCBOEHUS OOIIEYEIOBEUECKUX LIEHHOCTEN 1
HPaBCTBEHHBIX UYBCTB (YECTH, J0JIra, CIPABEIJIUBOCTH, MMIOCEPIUS U
TPYKEI00us);

pa3BUTHE KOMIIETEHLUUWA COTPYIHHUYECTBA CO CBEPCTHHKAMH, JETbMU
MJIQJIIEr0 BO3pacTa, B3pOCIABIMA B 00pa3oBaTelIbHOM, OOIECTBEHHO
MOJIC3HOM, y4EOHO-UCCIIeIOBATEILCKOM, TMPOEKTHOM ¥ JAPYIMX BHJAX
NEATENBHOCTH.

JINYHOCTHBIE Pe3yJabTaThl B cepe OTHOLIEHH 00YUAIIMXCSH K OKPYKAKIIEMY
MHUPY, KUBOH MPUPOJIE, XyA05KEeCTBEHHOMN KYJIbTYype:

MHUPOBO33pEHNE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY,
BJIQJICHUC JIOCTOBEPHOW WH(pOpPMAIUEH O TIEPEAOBBIX JOCTHIKEHUSAX U
OTKPBITUSX MHPOBOM W OTEYCCTBEHHOW HAyKH, 3aWHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 yCTPOHCTBE MUpa M OOIIECTBA,;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUI0, B TOM YHCJIE CAaMOOOPa30BaHMUIO,
Ha TIPOTSHKECHUW BCEH JKM3HW; CO3HATEIBHOEC OTHOIICHHWE K HEMPEPBIBHOMY



00pa30BaHMIO KaK yCIOBHIO YCIENIHON MPO(PECCHOHATBHON M OOIIECTBEHHON
NEeSTETHbHOCTH;

DKOJIOTMYECKass KyJbTypa, OEpeXHOE€ OTHOLICHHS K POAHOM 3eMIe,
npuUpoAHBIM OorarctBam Poccum u Mupa; MOHMMaHHWE BIUSHUS COIUATBHO-
AKOHOMHUYECKHX TPOIECCOB HA COCTOSIHHE MPUPOTHON W COITUATBHOU CPEIbI,
OTBETCTBEHHOCTh 3a COCTOSIHHE TMPHUPOJHBIX PECYpPCOB; YMEHHUS W HABBIKH
Pa3yMHOTO TPHUPOJONOIL30BAHMS, HETEPIMMOE OTHOIICHHE K JCHCTBUAM,
NPUHOCSIINM BpEJl SKOJOTHH; MPUOOPETEHHE OMBITa SKOJIOTO-HAMIPABICHHON
TEeSTSIIbHOCTH;

ACTETHYECKOE OTHOMICHWS K MHPY, TOTOBHOCTh K JCTCTHUYECKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJabTAaThl B cepe OTHOIIECHUI 00yYAIOUIUXCS K CeMbe U
POAMTEIAM, B TOM YHUCJI€ MOAT0OTOBKA K CeMEHOM KU3HU:

OTBETCTBEHHOE OTHOIIECHHE K CO3JAHMIO CEMbM HA OCHOBE OCO3HAHHOTO
IIPUHATHS LEHHOCTEW CEMENHOM KU3HU;

MOJIOKUTENbHBIA 00pa3 CEMbH, POIUTENHCTBA (OTLHOBCTBA U MaTEPUHCTBA),
MHTEPUOPHU3ALIMS TPATULIUOHHBIX CEMEHHBIX LIEHHOCTEH.

JIMYHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOLIEHHUS 00yYAIOLIUXCS K TPYAY, B chepe
COIMATBHO-IKOHOMUYECKUX OTHOILICHHUIA:

OCO3HaHHBIA BBIOOp OynyIied mpodeccun Kak MyTh U CIOCOO peanu3aiuu
COOCTBEHHBIX KU3HCHHBIX IIJIAHOB;

TOTOBHOCTh OOYYArONIUXCSA K TPYA0BOH MNpO(eCcCHOHATBLHON IesSTEIbHOCTH
KaK K BO3MOXXHOCTH YYacTUsl B PCIICHHH JIMYHBIX, OOIICCTBCHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIIMOHATBHBIX TIPOOJIEM;

MOTPEOHOCTh TPYAWUTHCS, YBAXKEHUE K TPYLy W JIIOASIM TPyHaa, TPYAOBBIM
JTOCTIKCHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHE K
Pa3HBIM BHJIaM TPYIOBOH NESITEIHHOCTH;

TOTOBHOCTh K CaMOOOCITY)KMBaHWIO, BKIIIOYass OOy4YeHWE W BBHITIOJHEHUE
JIOMAIITHUX 00SI3aHHOCTEM.

JInyHOCTHBIE pe3yJabTaThl B cepe GpU3nuecKoro, mCMXoJ10ru4ecKoro,
COLMAJIBHOI0 M AKaAEeMHUY€eCKOro 0J1aronoy4us 00y4arommxcs:

¢dusnueckoe, IMOIMOHAIBLHO-TICUXOJIOTMYECKOE, COIHAIbHOE OJaronoixyyue
oOydJaronmxcsi B )KU3HU 00pa30BaTEIbHON OpraHu3aIliy, OIIYIICHUE ACThbMHU
O0e3omacHOCTM W TICHUXOJIoTMYeckoro  komdopra, uHGOPMAIIMOHHON
0€301MacHOCTH.

1.3.2 MeTanpeamMeTHblIe pe3yJbTAThl OCBOEHUSI KYypca

MeTtanpeameTHble pe3yabTaThl OCBOEHUS Kypca «EcTecTBO3HaHME»

IPEICTaBIICHbI TPEMsI TPYIIIaMH YHUBEpPCATbHBIX yueOHbIX aeiicTtBuid (YVY ).

1. PeryasiTuBHBIE YHMBepPCAJbHbIe Y4eOHbIe AeiicTBUSA

BbInyCKHUK HAYYHTCH:



CaMOCTOSITEJIBHO ONPEIENATh IIeNM, 33/JaBaTh HapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO OTIPEAEIUTH, YTO LIEIh TOCTUTHYTA;

OILICHHMBATh BO3MOXKHBIE TOCTEACTBUS JTOCTHKEHHS TMOCTAaBJICHHOW IEN B
JESTeIbHOCTH, COOCTBEHHOM KM3HH M JKU3HH OKPYKAIOIIUX JIIOJEH,
OCHOBBIBASICh Ha COOOPAKEHUSAX 3TUKU U MOPAJIH;

CTaBUTh H (QOPMYIUPOBATH COOCTBEHHBIE 3aJayl B 00pa30BaTEIbHOU
JESITeIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

OLIEHUBATh PECYPChI, B TOM YHCIIC BPEMs U IpYTHe HeMaTepHalbHbIe PECyPCHI,
HEOOXOIMMBIE JJISl TOCTHKEHUS MTOCTABJICHHOM LIENH;

BBIOMpATh MYTh AOCTIDKEHHS ILIETH, IJIAHUPOBAaTh PEUICHHE MOCTaBICHHBIX
3a7a4, ONTUMH3HUPYS MaTepualbHbIe U HEMaTepualbHbIE 3aTPaThI;
OpraHu3oBbIBaTh A((EKTUBHBIA TOUCK PECYypCOB, HEOOXOIUMBIX ISt
JIOCTH>KEHUS TIOCTABIICHHOH 11eTIH;

COTIOCTABJIATh TOJYYCHHBIA pE3yNbTaT JCSATEIIbHOCTH C TOCTaBICHHOU
3apaHee LEJIbIO.

2. [lo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
BbinyckHUK HAYyYHTCS:

HCKaTh U HaXOJUTh OOOOIIEHHBIC CIIOCOOBI PEIICHUs 3a/Jad, B TOM YHUCIE,
OCYILIECTBIIATh Pa3BEPHYThIH WH(POPMAIIMOHHBIM TMOUCK U CTaBUTh Ha €ro
OCHOBE HOBbIE (YueOHbIC 1 TTO3HABATEIIbHbBIC) 3a/1a4H;
KPUTUYECKHA OIICHMBaTh W HWHTEPIPETUPOBATh HHQPOPMAIMIO C Pa3HBIX
MO3UIMHA, pacno3HaBaTh U GUKCUPOBATH MPOTUBOPEUUS B MHDOPMAITMOHHBIX
UCTOYHUKAX;
UCIIONb30BaTh  Pa3iW4yHbIE  MOJEIbHO-CXEMAaTUYECKHE  CPEACTBA  JJIs
NpEACTaBICHUS  CYIIECTBEHHBIX CBSI3éM W OTHOIIEHWH, a  Takxke
IPOTHUBOPEYHIA, BHISBIICHHBIX B HH)OPMAIIMOHHBIX HCTOYHUKAX;
HaXOJUTh U MPUBOJIUTH KPUTUUECKUE ApTyMEHTHl B OTHOIICHUU NCUCTBUN U
CYy)XJICHUH Jpyroro, CHOKOMHO U pPa3yMHO OTHOCUTHCS K KPUTHYECKUM
3aMEYaHUsSIM B OTHOILIEHHH COOCTBEHHOIO CYXXJICHHS, pacCcMaTpUBaTh MUX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,
BBIXOJIUTH 32 PAMKHU y4€OHOTO IIPeAMETA U OCYIIECTBIISATD 1IeJICHAPaBICHHbIN
MOMCK BO3MOKHOCTEH [Jii  HIMPOKOTO TIEpeHoca CPEeICTB U CIOCO0O0B
JICHUCTBUS,
BBICTpAaWBaTh WHJUBHUAYAIbHYI0 O0Opa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsS
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;
MEHSTh U yAEPKUBATh Pa3HbIC MO3UIMU B IO3HABATEIBHON €SI TEIHLHOCTH.

3. KoMMyHuUKaTHBHbIEe YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

BbinyckHUK HayuyuTCs:

OCYLIECTBJIATh JEJIOBYI0O KOMMYHHKAIMIO KaK CO CBEPCTHUKAMH, TaK M CO
B3pOCIBIMU (Kak BHYTpU OOpa3oBaTENbHOW OpraHu3alyyd, Tak W 3a €€
npenenamMu), noa0upaTh NapTHEPOB IS JEJIOBOM KOMMYHHUKAIIMU UCXOJIS U3
COOOpaKeHUI pe3yIbTATUBHOCTH B3aMMOJIEHCTBHUS, a HE JIUUYHBIX CUMIATHIA;
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— TMpH OCYIIECTBIEHHH TPYIIOBON pabOThl OBITHh KaK PYyKOBOAMTENEM, TaK U
YJICHOM KOMaHJbl B Pa3HbIX pOJIAX (TeHepaTop UAeH, KPUTUK, UCIIOTHUTEb,
BBICTYNAOUINI, 3KCOEPT U T.1.);

— KOOPJAHWHHUPOBATH M BBHIMOIHATH pabOTy B YCIOBUAX PEATbHOTO, BUPTYAIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aMMOJCHCTBUS;

— pa3BepHYTO, JOTMYHO M TOYHO U3JIaratb CBOIO TOYKY 3pEHHUS C
MCIIOJIb30BaHUEM a/ICKBATHBIX (YCTHBIX U MUCHMEHHBIX) SA3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(IMKTOTCHHBIE CUTYAIlUH U MTPEI0TBpAIIaTh KOH(DIUKTHI 10
UX aKTHBHON  (a3pl, BBICTpaMBaTh [EJIOBYI0O U  00pa3oBaTeIbHYIO
KOMMYHHKAIHIO, N30erast TMYHOCTHBIX OIIEHOUHBIX CY>KJICHHIA.

1.3.3. [IpeameTHbIe pe3yabTaThl 0cBoeHUsI Kypca «EcTrecTBoO3HaHMe»
BbinyckHuk Ha 6230BOM YPOBHE HAYUMTCS:

— JEMOHCTpPHpOBaTh Ha TMpPUMEpPax pOJb €CTECTBO3HAHUS B  Pa3BUTHH
YeJIOBEYECKOW IMBHWIN3ALIMN; BBIJCNIATH MEPCOHATBHBIA BKJIAJ BEIMKHX YYEHBIX B
COBPEMEHHOE COCTOSIHHUE €CTECTBEHHBIX HAYK;

— TPaMOTHO TMPHUMEHSTh €CTECTBEHHO-HAYYHYIO TEPMHHOJOTHIO TIPU OMUCAHHUH
SBJICHUHN OKPY>KAIOILEro MUpa;

— 000CHOBAHHO IPUMEHATH MPUOOPHI AJI1 U3MEPEHUS U HAOJIIOCHUS, UCTIONb3Y s
ONHCaHUE WIN MPEIJIOKEHHBINA aJrOPUTM HKCIIEPUMEHTA C 1IEJIbIO MOTYUYSHHs 3HAaHUM
00 00BbEKTE U3yUEHHUS,;

— BBIABJATH XapaKTep SBJICHUH B OKpYyXarouled cpene, MOHUMATh CMBICH
HAOJMI0JaeMbIX IPOLIECCOB, OCHOBBIBAsICh Ha €CTECTBEHHO-HAYYHOM 3HAHUM,
WCIIONIb30BaTh JUIS OMHUCAHHUS XapakTepa TMPOTEKaHHsl TPOIECCOB (PHU3UUECKHe
BEJIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY HUMU;

— OCYHIECTBJIATb MOJICTMPOBAHUE MPOTEKAHUA HAOIIOJaEMBIX IPOIECCOB C
Y4€TOM TPaHHIl IPUMEHUMOCTH HCTIOIb3yEeMbIX MOCIIEH;

— KPUTHYECKH OIICHMBATh, HHTEPIPETUPOBATH M 0OCYXIaTh HH(pOpMaIHIO,
conepxaiyrocst B coobdumenusix CMU, pecypcax NHTepHeTa, HAyYHO-TIOMYJISIPHBIX
CTaThsIX C TOYKH 3PEHHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JEJaTh BBIBOJBI Ha
OCHOBE JINTEPATYPHBIX JTAaHHBIX;

— TpPUHUMATh apryMEHTUPOBAaHHBIE pELIEHUS B OTHOILIEHUU MPUMEHEHUS
Pa3HOOOPA3HBIX TEXHOJIOTUH B TPO(PECCHOHATILHOMN JACSITEIHHOCTH U B OBITY;

— U3BJIEKaThb W3 ONMCAHHUA MAIIMH, NPUOOPOB MU TEXHUYECKUX YCTPOMCTB
HEOOXOMMbIE XapaKTEPUCTHKHU JIi KOPPEKTHOTO HX MCIIOJIBb30BAHUS;, OOBICHSITH
HPUHLIUIIBL, TOJIOKEHHBIE B OCHOBY pab0Thl IPUOOPOB;

— OpraHW30BBIBATH CBOIO JEATEIHHOCTH C YYETOM MPHUHIIMIIOB YCTOWYHUBOTO
pPa3BUTHSI CHCTEMBI «IIPUPOA—00IIECTBO—UYEIOBEK» (OCHOBBIBASCH HA 3HAHUAX O
mporeccax MmepeHoca W TpaHcQopMali BEUIECTB W DHEPTUUA B IKOCHUCTEME,
pa3BUTHUM U (DYHKIMOHUPOBAHUU OMOCHEPBI; O CTPYKType MOMYyJSIUU U BHJA,
aJlanTanusx OpraHU3MOB K cpeie oOWMTaHUS, CBOMCTBAX DKOJIOTHMUYECKUX (DAKTOPOB;
PYKOBOJCTBYSCH MPUHIIUIAMH pecypcocOepekeHrss u 0e30MmacHOro MPUMEHEHHSI
MaTepHaJIOB U TEXHOJIOTHUH; COXpaHssl OMOJOTHIECKOE Pa3HOOOpas3ue);
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— 00OCHOBBIBAaTh NPAKTHUYECKOE MCIOIb30BAHUE BEIECTB M MX pPEAKIUA B
MIPOMBIIIJICHHOCTH U B OBITY; OOBSICHATH POJIb OMPEAENICHHBIX KJIacCOB BELIECTB B
3arpsi3HEHUH OKPY KaroUIeil Cpeibl;

— JIEHICTBOBATh B pPaMKax IpPaBWJ TEXHUKU OE€30IAaCHOCTH M B COOTBETCTBHM C
MHCTPYKUUSMU [0 NPUMEHEHHIO JIEKApCTB, CPEICTB OBITOBOM XHMHH, OBITOBBIX
AIIEKTPUYECKUX MPUOOPOB, CIOKHBIX MEXaHU3MOB, MIOHUMAasi €CTECTBEHHO-HAYYHbIC
OCHOBBI CO3JJaHUs NIPEANACAHUM;

— (opmupoBaThH COOCTBEHHYO CTpPATETHIo 3JI0pOBBECOEPEratoIIero
(paBHOBECHOT0) MUTAHUS C Y4YE€TOM OHOJIOTUYECKOW LEIecO00pa3HOCTH, POJIH
BEIIECTB B IUTAHUU U KU3HEEATEIBHOCTH KUBBIX OPTaHU3MOB;

— OOBSACHATHP MEXaHWU3M BIMSHHUS HA JKUBBIE OPraHU3Mbl JJIEKTPOMATHUTHBIX
BOJIH M PAJUOAKTUBHOIO H3IyYEHUs, a TaKXKe MACHCTBHs aJIKOroJisi, HUKOTHHA,
HapKOTUYECKUX, MYTareHHbIX, TEPATOT€HHBIX BEILECTB HA 3J0POBBE OpPraHu3Ma U
3apOJIBIILIEBOE PA3BUTHE;

— BBIOMpaTh CTpPATErvi0 MOBEACHHS B OBITOBBIX M YpPE3BbIUYAWHBIX CUTYyalUsX,
OCHOBBIBASICh Ha [OHMMAHHMM BJIUSHUSA Ha OpPraHU3M YeJloBeKa (PU3UUYECKUX,
XUMHUYECKUX U OMOTIOTHYECKUX (PaKTOPOB;

— OCO3HAHHO JEHCTBOBATh B CUTyalluu BbIOOpA MPOIYKTA WU YCIIyTH, IPUMEHSS
€CTECTBEHHO-HAYYHbIE KOMIIETEHIUY.

BoinyckHMK HA 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThCS

—  BBINOJIHAMb CAMOCMOSMEIbHbLE IKCNEPUMEHMbL, PACKPbIEAIOUIUE NOHUMAHUE
OCHOBHBIX ~eCMEeCMEEHHO-HAYYHbIX HOHAMUL U 3AKOHO8, COO00As Npasuid
bezonacholl pabomvl;, NpeoCcmMasiamb NOJYVHEHHble pe3yabmamvl 6 MmadIuuHOLl,
epaguueckol unu mekcmogou gopme; Oeiamv 8bl800bl HA OCHOBE NOJYYEHHBIX U
JIUMePAmypHbIX OAHHbBIX,

— ocywecmsansimb CaAMOCMOSIMENbHbIL Y4eOHbIL NPOeKm UlU UCCIe008aHUe 6
obracmu ecmecmeo3HAHUs, GKIIOUAIOWULL OnpedeleHue membl, NOCMAHOBKY Yelu U
3a0ay, 6blOBUIICEHUe 2UNomesvl U Nnymel ee IKCNEePUMEHMANbHOU NPO6epKuU,
npogedeHue IKCNEePUMEHMA, AHAIU3 €20 Pe3VIbMAmos C YUEemoM HOSPEULHOCHU
usmepenus,  QoOpMyauposanue - 8bl80008 U NpeoCcmasieHue - 20Mo8020
UHDOPMAYUOHHO20 NPOOYKMA,

— obcyacoams  cywecmsylowue  10KAIbHble U PEecUOHANbHblE  NPOOIeMbl
(aKON02U"eCKUe, IHepeemuyecKue, Chipbesdble U M.0.); 000CHOBbIBAMb 68 OUCKYCCUU
B03MOJICHbLE NYMU UX PeUleHUsl, OCHOBbIBASACL HA eCMeCMBEeHHO-HAYYHbIX 3HAHUSX,

—  HAX00umb 63AUMOCESA3U MeHCOYy CMPYKMypou u @OyHKyuel, npuvyuHou u
creocmeuem, meopuell U akmamu npu  amaauze NpooONeMHbIX CUMyayuil U
000CHOBAHUU NPUHUMAEMbBIX PEUEHU HA OCHOBE eCMEeCMEEHHO-HAYYHbIX 3HAHULL
HOKA3bl8AMb 83AUMOCES3b MeHCOY 00IACMAMU eCMECMEEHHbIX HAYK.
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2. CTPYKTYPA U COAEP KAHUE KYPCA

2.1 COAEP KAHUE KYPCA «ECTECTBO3HAHMUE»
PA3JIEJI |. PU3UKA

1.BBeenue

®dusuka — QyHIaMeHTanbHas Hayka o mpupoje. EcTecTBeHHO-HAy4YHBIN
METO/I IO3HAHMS, €T0 BO3MOKHOCTH W TPAHUIBI TPUMEHUMOCTH.

OKCNIEPUMEHT W TEOpUsl B MPOILIECCE€ MO3HAHUA NPUPOAbl. MojaenupoBaHHE
dbu3uYecKUX SBJICHUNH W TPOIECCOB. ECTeCTBeHHO-HayuyHas KapTHHA MHpa U €e
Ba)KHEHIIINE COCTABIISIONINE.

EnuHCcTBO 3aKOHOB MIPUPOJIBI U COCTaBa BeliecTBa BO Beenennoil. OTKpbITUS B
¢du3rKe — OCHOBA MPOTPEcca B TEXHUKE U TEXHOJOTHUN TTPOU3BOJICTRA.

2.MexaHnuka

Kunematuka. Mexanuueckoe pasmkeHue. Cucrema orcueta. Tpaekropust
newkeHusa. Ilyte. Ilepememienune. PaBHOMEpHOE MPSMOJIMHEWHOE JIBUXKCHUE.
Ckopoctb. OTHOCHUTEIIBHOCTh MEXAaHWYECKOI'O JIBHJKEHHS. 3aKOH CIIOKECHHMS
ckopoctel. ['paduku nBUKEHUS.

CpenHsAst CKOPOCTh NPHU HEPABHOMEPHOM JIBMKEHWH. MTHOBEHHAs! CKOPOCTb.
PaBHOyCKOpeHHOE TpsSMONMHEIHOE IBUXKEHUE. YckopeHue. CBoOOAHOE MajeHue
ten. KpuBonuHenHoe nBMXKEHHE. YTIIOBas CKOPOCTb. PaBHOMEpPHOE IBHKEHHE IO
OKpY>KHOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

Junamuka. Macca u cuna. Baumopeiicteue ten. 3akoHbl JuHaMUKA. CHIIBI B
npupoae. CrocoObl u3Mmepenust cui. MHepumanbHas cuctema OTCYeTa. 3aKOH
BCEMUPHOTO TATOTEeHUs. HeBecoMOCTb.

3aKkOHBl COXpaHeHHs B MexaHuke. Mmmynec Tena. 3akOH COXpaHEHMS
uMItyibca. PeaktuBHoe nBuxkenne. Mexannueckas padbota. MoungHocts. PaboTa cuiibl
TATOTEHUs, CHJIBI YNOPYrOCTM M CHIBl TpeHusA. MexaHndeckas DHEprusl.
Kunetuueckas sneprusi. Kunernueckast sueprust u padora. [loteHuumanbHas sHeprus
B TpaBUTAalMOHHOM mnoJje. [loTeHumanpHas sHeprus ynpyro aegopMHUPOBAHHOTO
Tea. 3aKOH COXPaHEHUS TOJIHOM MEXAHUYECKON SHEPTHUU.

JleMmoHcTpanuu

OTHOCUTENHLHOCTh MEXaHUUYECKOTO JBUKCHUS.

Buapl MexaHUUECKOTO ABMKEHUS.

NuHepTHOCTSH Tell.

3aBUCMMOCTh YCKOPEHMS TeJIa OT €r0 MACChl M CUJIbI, ICMCTBYIOIIEH Ha TETO.

PaBeHCTBO ¥  TNPOTUBOMOJIOKHOCTH  HAIIPABJICHUS CWJI  JICUCTBHS U
MPOTHUBOJAECHUCTBUS.

HeBecomocTs.
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PeakTuBHOE IBUKEHUE, MOJEIIb PAKETHI.

M3MeHeHune 3Heprun MpHu COBEPILIEHUU paObOTHI.
IIpakTHyeckoe 3aHATHE

HccnenoBanye 3aBUCUMOCTHU CUJIBI TPEHUS OT MACCHI TeJIA.

3. OCHOBBI MOJIEKYJISIPHOI (PU3UKH U TEPMOIMHAMUKH

MonekynspHass ¢u3uka. ATOMUCTHYECKAs TEOpHUsl CTPOCHHUS BEIECTBA.
HaGnrogenuss u  ONbITHI, TOJATBEPKAAIONIME AaTOMHO-MOJIEKYJSIPHOE CTPOEHHUE
BellecTBa. Macchl M pa3Mepbl MOJIEKYJd. TemioBoe IBMKEHHE YACTHI BEILECTBA.
bpoyHoBckoe nBmxkenue. Hneanmbnbiii ra3. TemnepaTrypa Kak Mepa CpeIHER
KMHETUYECKOW DJHEPIrMM 4YacTULl. YPAaBHEHUE COCTOSHHMS MACAIBHOTO Tasa.
N3zomporneccel 1 ux rpaduku. OObSICHEHHE arperaTHbIX COCTOSIHHM BEIIECTBA U
(a30BBIX TEPEXOJOB MEXAY HHUMH Ha OCHOBE AaTOMHO-MOJIEKYJIAPHBIX Mpea-
CTaBJICHUM.

CBs3b MEXy JaBJICHUEM U CPEIHEN KMHETHMYECKOW SHEPIHeil MOJIEKYJ rasa.
Pabora raza. Mogenp xuakoctu. IloBepXHOCTHOE HaTsSKEHHE M CMayMBaHUE.
Kpucrannuueckue u amop¢Hbie BeniecTBa. JKuakne KpucTasuibl.

Tepmonunamuka. BHyTpenHsis sHeprusi. Pabora u Temnoorjaya Kak crocoObl
W3MEHEHHSI BHYTPEHHEM dHepruu. llepBwlii M BTOPOM 3aKOHBI TEPMOAWHAMMKH.
[Tpunnunsl gelictBust TeroBbix MamidH. KIIJ[ TermnoBwsix naBurartesneid. TerioBbie
MAIIUHBI U UX IPUMEHEHHE. DKOJOTUYECKUE POOJIEMBI, CBSI3aHHBIE C IPUMEHEHUEM
TEIUIOBBIX MAIIMH, U MPOOJIEMBI SHEProcOepeKEHUSI.

JleMmoHcTpanuu

JIBr>KeHne OpOyHOBCKMX YaCTHII.

Hudbdysus.

SIBnenns IMOBCPXHOCTHOT'O HATAKCHUA U CMaYrBaHUSI.
Kpucramibl, amopdHbIe BEIECTBA, )KUAKOKPUCTAITNYECKUE TENA.
W3meHenne BHyTpEHHEH SHEPTUU TEJ MPU COBEPIICHUH PAOOTHI.

4. OCHOBBI JIEKTPOAUHAMUKH

OnekTpocrarvka. B3auMoaencTBue 3apsiKEHHBIX Tell. DJIEKTPUUECKUN 3apsl.
3aKOH COXpaHEHMs AJIEKTPUYECKOro 3apsaa. 3akoH KynoHa. DIIEKTPOCTaTHYECKOE
MOJie, €r0 OCHOBHBIC XApPAKTEPUCTUKU M CBSI3b MEXKIy HUMH. [IpoBOOHMKH WU
U30JISITOPBl B JIEKTPOCTATUUECKOM TOJIE. DJIEKTPUUECKasi €MKOCTh KOHJIEHCATOpa.
DHEprus dIEKTPOCTATUUECKOTO TOJIS.

[TocTosiubli TOK. [TocTOSIHHBIN AnekTpuyeckuii Tok. Cuia Toka, HanpsHKeHUe,
AJEKTPUUYECKOE COMpOTUBIICHHE. 3akoH OMa I ydacTKa Uend ¢ TMOJHOU
ANEeKTpUUeckoi 1enu. PaboTa W MOIIHOCTH MOCTOSHHOTO TOKa. 3akoH Jlkoymsa—
Jlenna. TemnmoBoe JEWCTBHUE DIIEKTPUUECKOTO TOKA. OJEKTPUYECKUH TOK B
pa3IUYHBIX Cpeaax.
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MarautHoe mnose. MarHuTHOE€ IIOJIE M €r0 OCHOBHBIE XapaKTEPUCTHUKHU.
JleiicTBUE MArHUTHOTO TOJsl Ha TMPOBOJHHUK C TOKOM. 3akoH Awrepa.
Onexktpoasurarenb. Cuna Jlopenna. BneHue 371€KTpOMarHUTHOW MHAYKIUU. 3aKOH
anekTpoMarHuTHOM MHAYKIUU. [IpaBuno Jlenma. Camounnykiusa. MHIyKTUBHOCTS.
OHeprus MarHUTHOI'O ITOJISL.

JleMoHCTpauu

DnexTpu3anus Tell.

B3aumopeiicTBue 3apsSKEHHBIX TEI.

Harpesanne npoBOTHUKOB C TOKOM.

OmnsiT Dpcrena.

B3anmonencTBre MPOBOAHUKOB C TOKOM.

JlelicTBME MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.
PaGora anekrponBuraTes.

SIBiIeHME 3IIEKTPOMArHUTHON UHAYKLHH.

IIpakTuyeckoe 3aHsATHE
COopka 31eKTpUYECKON LENu U U3MEPEHUE CHIIbI TOKAa M HAINpsDKEHHUS Ha ee
Pa3IMYHBIX YYACTKAX.

5. Kosie0anusi 1 BOJTHBI

Mexanudeckue kojebanuss u BoiHbL. CB0oOOmHBIE KoyieOanusa. [lepuon,
4acToTa W aMIUIUTYJla KojeOanuil. ["apMonnueckue konebanusi. MatemaTH4ecKuid u
NPY>KUHHBIN MasTHUKU. [IpeBpalienue sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

MexaHnuecKkue BOJHBI U UX BUJbl. 3BYKOBBIE BOJIHBI. YJIbTPAa3BYKOBBIE BOJIHBI.
YapTpa3ByK U €ro UCIOJIB30BAHUE B MEIULIMHE U TEXHUKE.

DNeKTpOMarHuTHbIE KoJeOaHusi ¥ BOJHBI. CBOOOJHBIE 3JEKTPOMArHUTHbHIE
koneOanus. KonebarenbHbiii  koHTyp. ®opmyna Tomcona. BbIHYXIEHHBIE
ANIEKTPOMATrHUTHBIE KoJeOaHus. ['apMOHMYECKHE >SJEKTPOMArHUTHBIE KOJEeOaHUS.
OnekTpuueckuii pe3oHaHc. IlepemeHHbINi TOK. OnekrtporeHepartop. llomyuenue u
nepenayda ekTposHepruu. [1pobiemsl sHeprocoOepexeHusl.

DONEeKTPOMAarHUTHOE  MOJe.  OJJIEKTPOMarHuTHble  BOJHBL.  CKOpPOCTh
3JIEKTPOMArHUTHBIX BOJIH. [IpuHIMIBI pagnocBs3u u TeneBuacHus. Mcnonb3oBanue
AJEKTPOMArHUTHBIX BOJH PA3JIMYHOrO JUAIla30Ha B TEXHUYECKHUX CPEICTBAX CBS3U,
MEIMIMHE, IPU U3YUYCHUU CBOMCTB BEIIECCTBA.

CBeToBble BOJHBI. Pa3BuTHE NpEACTaBIECHUW O NPHUPOAE CBETA. 3aKOHBI
oTpakeHUsT W TpenomiieHus cBera. Matepdepennus cBera. Judpaxmus caerta.
Hudpakuuonnas pemerka. [lonspuzanus cseta. {ucnepcus crera.

JIunzel. opmyna TOHKOM JIMH3BL. ONTUYECKUE TPUOOPHI.

JdeMmoHcTpanuu
Konebanus maTeMaTH4eCKOTO U NPYKUHHOTO MasiTHUKOB.
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PaboTa snexktporeneparopa.

W3nydyenne u mpueM IeKTPOMAarHUTHBIX BOJTH.
Pagnocss3b.

Paznoxenue 6eoro cBeTa B CIIEKT).
Nutepdepenius u qudpakiys cBeTa.
OTpakeHue U MpesoMIICHUE CBETA.
OnTuyeckue mpuodopBkl.

IIpakTnyeckue 3aHATHS
N3ydenne konebaHuit MaTeMaTHYECKOTO MasiTHHUKA.
Nzyuenne nntepdepeHuu u qudpaxiiui CBeTa.

6. DJ1eMeHTbI KBAHTOBOI (PM3UKHU

KBaHTOBBIE CBOliCTBa CBeTa. PaBHOBECHOE TemioBoe u3inydeHue. KBaHTOBas
runore3a [lmanka. dorosnektpuueckuii »¢hdext. YpaBHeHue OUHINTEHHA IS
BHemHero Gorodddekxra. @otoH. JlaBieHue ceeta. Jlyanusm CBONCTB CBeTA.

®uzuka atoma. Mogenu ctpoenusi aroma. OmnbiT Pesepdopma. Iloctymnars
bopa. OObBscHEHHE JIMHENYATOrOo CHEKTpa BOAOPOJa HAa OCHOBE KBAHTOBBIX
noctynaroB bopa. Ilornomenne u ucnyckanue csera atroMoM. KBaHTOBast dHEprusi.
[IpyHIMD [OEWCTBHA M WCIOJB30BaHUE jaszepa. Onrhyueckas CIEKTPOCKONUSA Kak
METOJ U3YUYEHHUs COCTaBa BEILECTBA.

®du3rka aTOMHOIO s/1pa W JJEMEHTapHbIX 4acTtul. CocTaB M CTpOEHUE
aTOMHOTO sipa. CBOMCTBA SAEPHBIX CUJI. DHEPrus CBSI3U U 1€(EKT MacChl aTOMHOTO
sapa.  PagvoakTUBHOCTh.  Buabl  pajMOaKTUBHBIX  IpeBpalllcHUNA.  3aKoH
paguoakTHBHOTO pacnafga. CBOWCTBA HMOHM3HUPYIOIIMUX —SAEPHBIX U3JIYYEHUU.
PannoakTuBHBIE M3IydYeHUS M HUX BO3JACHMCTBHE HAa KUBBIC OPraHU3MBbL. fnepHbie
peakuuu. SnepHas DJHepreTuka. OJEMEHTapHble dYacTUllbl. DyHAaMEHTAIbHbBIC
B3aUMOJICCTBHUSI.

JleMmoHcTpanuu

dotorddekr.

DOTOdIEMEHT.

N3nyuenne nasepa.

JIuHeluaTele CIIEKTPBI PA3JINYHBIX BEIIECTB.
CueTyrK MOHU3UPYIOIINX U3ITyYEHUH.
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Tembl pedepaToB (10KJI1a10B), HHAUBUAYAJBHBIX POEKTOB

Martepus, GopMbI ee ABUKECHUS U CYIIECTBOBAHMS.
IlepBoiii pycckuit akanemuk M.B.JlomoHOCOB.
HckyccTBO M IpoLiece NO3HAHMS.

Pu3uKa U My3bIKAJIbHOE UCKYCCTBO.
[{BeTomMy3bIKA.

@du3nka B COBPEMEHHOM LIUPKE.

AN N NN

PuznuecKkre METObI HCCIEA0OBaHU TAMATHUKOB HCTOPUH, APXUTEKTYPHI U
ITPOU3BEACHUIN NCKYCCTBA.

<\

HaHoTexHOn0rus Kak IpUOPUTETHOE HAMPABIEHNE PA3BUTHS HAYKH U
npou3sBoicTBa B Poccniickon denepanun.

PA3JIEJI II. XUMMUSI
1. BBenenue

1.1. BBenenue

XuMHueckass KapTMHAa MHpa KaK COCTaBHasg YacTh €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. Poib XuMUM B KM3HH COBpPEMEHHOro obmiectBa. [lpumeHnenue
JOCTH)KEHUM COBPEMEHHOW XMMUU B TYMaHUTapHOU cepe NesITeIbHOCTH 00IIeCTBa.
XHAMHUYECKOE coepKaHne Kypca«EcTeCcTBO3HaHNE» IIPU OCBOCHHUHU CIIELMAIIBHOCTEN
CIIO conuanbHO-’KOHOMHYECKOTO U TyMaHUTapHOro mnpoduieit  mpodec-
CHOHAJIBHOTO 00pa30BaHMUs.

2. O0masi 1 HeOpraHu4ecKas XUMHUs

2.1. OcHOBHBIE TIOHSITUS M 3aKOHBI XUMHH

[Ipenmer xumun. BemectBo. AToM. Mosekyna. XUMHUYECKUMH DSJIEMEHT M
dbopmbl ero cymectBoBaHus. IIpocTeie U clloXkHBIE BemecTBa. Ompadicenue
XUMUYECKUX —CIOHCEMO8 6 NPOU3BEOCHUAX XYOOHNCECMBEHHOU Jumepamypsl U
uckycemea,

HMemoncTpanuun HabGop mozeneit aToMOB U MOJIEKYI.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XUMHUHM. Macca aTOMOB U MOJIEKYII.
OTHOcUTENbHBIE AaTOMHAasT W MOJEKyJsipHas wacchl. KonudecTBO BelllecTBa.
[TocTostnast ABorampo. MouspHas Mmacca. 3akoH ABorajapo. MoJsipHbIi 00beM
razoB. KonuuecTBeHHbIE HM3MEHEHHUs] B XHMHUU KaK YacCTHBIM CIllydyald 3aKOHOB
Iepexo/ia KOJMYECTBEHHBIX W3MEHEHHW B KaudecTBeHHble. M. B. Jlomonocos —
«Nepevlul pyCCKUU YHUBEPCUTNEM ».

WnmrocTpanyu 3akoHa COXpaHEHUs! MacChl BEIIECTBA.

2.2. llepnoanueckuii 3axoH u [lepuoanyeckas cucrema XMuMHYECKHX
semenToB /I. U. MenaesneeBa

OtkpeiTue Ilepuoanueckoro 3akoHa. Ilepuoamdeckas cucTeMa XUMHUYECKUX
anementoB JI. WM. Menneneea. 3HaueHue llepuomuueckoro 3akoHa W

1 3mech 1 masiee KypCHBOM BEIZIeJIEH YIeOHBIN MaTeprall, ¢ KOTOPEIM IeJ1eC000pa3HO 03HAKOMUTD 00yJar0IINXCsi, 0CBANBAIOIINX
crrermastbHocty CIIO rymanurapHOTo mpodusis mpodeccHoHaIbHOr0 06pa3oBaHus.

17



[Tepunoanyeckoil cucrteMsl XUMHUUEeCKUX 1eMeHTOB JI. M. Menneneesa i pa3BUTUs
HayK{d Y1 IOHUMAaHUSI XUMHUYECKOW KapTHUHbI MUpa. /[. h. Menoenees 06 obpazosanuu
U 20Cy0apCmeeHHoU NoaUmuKe.

JleMoHCTpanus

Paznuunbie ¢opmbr [leprogumueckoit CHUCTEMBI XHMHUYECKHUX DJIEMEHTOB
J.N.Menneneena.

2.3. CTpoeHue BelecTBa

KoBanenTHas cBsA3b: HenoyisipHas W noJisipHas. MonHas cBsa3b. KaTuonbel u
aHWOHBI. MeTamnueckas cBsi3b. BogopoaHas cBs3b.

JdeMoHCcTpanus

OO0pa31ibl BEIIECTB U MAaTEPUAJIOB C PA3IMYHBIMU TUITAMH XUMUYECKON CBS3U.

2.4. Bopa. PacTBopbl

Bona B mnpupoae, ObITy, TEXHMKE MU Ha NpOU3BOACTBE. Duznyueckue u
XMMHUYECKUE CBOMCTBA BOJIBI. ONpecHEHNUE BOMbl. ATpEraTHbIE COCTOSHUS BOJIBI U €€
IIEPEXO0IbI U3 OJTHOTO arperaTHOr0 COCTOSIHUSA B IPYTOE.

JleMoHCTpanus
DuU3NYECKrEe CBOMCTBA BOJIBI: IOBEPXHOCTHOE HATSIKEHHUE, CMAYUBAHHUE.

2.5. XuMHYeCKHE peaKIun

[TonsTie 0 XxuMHYeCKOW peakuuu. Turnbel XuMHUecKux peakuuil. CKOpocTh
peakuu U HaKkTophl, OT KOTOPHIX OHA 3aBUCHT.

JlemoHcTpanus

XUMHUUYECKHUE PEAKIIUU C BBIICICHUEM TEIIOTHI.

2.6. Kunaccudgukanusi HCOPraHu4eCKUX COeIMHEHNH U UX CBOICTBA

Okcupl, KUCIOTHI, OCHOBaHUS, conu. llonsitue o ruaponuse conei. Cpena
BOJIHBIX pAacTBOPOB COJICH: KHUCJas, HEWTpalibHasA, MLIeJoYHas. BomopoaHsii
nokasarens pH pactsopa.

2.7. MeTa/uIbl 1 HEMETAJLIbI

Metamnel.  OOmue (¢u3MUYecKue U XMMHYECKHME CBOMCTBA METAJIOB.
Hemerannbl. OOmias XxapakTepucTUKa TJIaBHBIX MOJATPYIIT HEMETAIOB HAa MpUMEpPE
rajoreHoB. BaxkHelmme CcOeAMHEHUs METAUIOB M HEMETAUIOB B NPUPOJE U
XO3SIMCTBEHHOW JIESITEILHOCTH YeJIOBEKa. MeTallibl M CIJIaBbl KaK XyJ0KECTBEHHBIN
marepuan. CoeduHenusi  Memannio8 KAk  COCMABHAS — YACMb  CPEOCm8
u300pasumenbHo2o uckyccmea. Hememannol u ux coeounenust Kak COCMAagHas 4acmy
cpedcme u300pasumenbHo20 UCKYCCmaa.

JleMmoHcTpanuu

B3anmoeiicTBuE METAIIOB ¢ HEMETAJUIaMH (LIMHKA C CEpOM, alFOMUHUS C

HOA0M), pacTBOPaMH KUCJIOT U IIEJIOYEH.

['openue meTamioB (LIMHKA, KEJI€3a, MATHUS) B KHUCIOPOJIE.

B3auMopencTBre a30THOW M KOHLIEHTPUPOBAHHOM CEPHOW KHCIIOT C MEABIO.

BoccranoBuTenbHbIE CBOWCTBA METAIIIOB.

IpakTuyeckue 3aHATHS

Onpenenenue pH pactBopa cosneil.

B3aumopaencTBre METAIIIIOB C PACTBOPAMU KUCIIOT U COJIEH.
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3. Oprannyeckasi XumMus

3.1. OcHOBHBIE OHATHS OPraHUYECKON XUMUM U TeOPHs CTPOEHUsI
OPraHUYecKNX coeIMHEeHMN I

Mmuoroobpasue oprannueckux coenHeHui. [lonsTre n3omepun.

3.2. Yri1eBog0opoabl

[IpenenbHble W HEOpeneNabHbIE YIJIEBOAOPOAbl. Peakuus mnonumepusaluy.
[IpupogHple  HMCTOYHUKHM  YIVIEBOJOPOAOB.  YIJIEBOJOPOABI  Kak  OCHOBa
MEXIYHApOJHOTO COTPYAHMYECTBA M BAXKHEUIIMHA HCTOYHUK (HOPMHUPOBAHUS
oromxera PO.

3.3. Kucsiopoacoaepsxkamnue oprannyeckne BeecTBa

[IpeacraBuTenn  KUCIOPOJACOACPKAIIUX  OPraHUYECKUX  COCIUHEHUM:
METHUJIOBBINA U ATUJIOBBIN CIUPTHI, TIUIEPUH, YKCYCHAs KUcaoTa. JKuphl Kak CI0KHbIE
3QUpBL. AIKo20MUZM U €20 OMmpadiceHue 6 NPOU3BEOCHUSX XYO00IHCECMBEHHOU
aumepamypul U U300pa3umenbHO20 UCKYCCmeaa.

VYTi1eBoIbl: TIII0K03a, Kpaxmall, HEeJII0JI03a.

3.4. Azorcoaep:xamue opranndeckue coequneHus. Iosmmepnt

AMMHBI, aMUHOKHUCIOTHI, Oenku. CTpoeHue u Ouojormyeckas QyHKUIUSA
OEJIKOB.

JleMoHCTpan U1

[lomyyenue »TUiIEHAa W €ro B3aMMOJIEHCTBHE C PAcCTBOPOM I€pMaHraHaTa
KaJusi, OpOMHO# BOJIOMH.

KauecTBeHHas peakuys Ha TJIMLIEPUH.

[{BeTHBIE peakiuu OEIKOB.

[Inactmaccel 1 BojokHa. [loHsATHE O MIacTMaccax M XUMHUYECKUX BOJIOKHAX.
HarypanbpHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA. [Ipumenenue noaumepos
8 NPUKIAOHOM U KILACCUYECKOM U300paA3UMENbHOM UCKYCCMEE.

JleMmoHCcTpanus

PaznuuHble BUABI M1aCTMACC U BOJIOKOH.

4. X¥iMHUA 4 )KU3Hb

4.1. X¥Musl ¥ OPraHu3M 4eJI0BeKa

XUMHUYECKHE DJIEMEHTHI B  OpraHu3Me 4esoBeka. OpraHuyeckue u
Heopranudeckue BemlecTBa. (OCHOBHBIE JKMU3HEHHO HEOOXOIUMBIE COSIUHEHHUS:
OCJKH, YTJIEBOJbI, KUPbI, BUTAMUHBI. YTJIEBOJAbl — TJIABHBIM HCTOYHHUK SHEPrUU
opranusma. Posib )xupoB B oprannzmMe. X0JIECTEPUH U €r0 POJIb B 3J0POBbE YEIOBEKA.
MuHepanbpHble  BElIECTBA B MPOJMYKTax  MHUTaHHUS, MHIIEBbIE  JOO0ABKH.
COanaHcupoBaHHOE TTUTAHUE.

4.2. Xumus B ObITY

Bona. KauectBo Boapl. Moromue u aucTsime cpeacrna. Ilpasuna 6e3onacHoi
paboThI CO cpeACTBaMU OBITOBOW XUMHH. Pob XUMUYECKUX INEMEHMO8 8 HCU3HU
pacmenuti. Yoobpenus. Xumuueckue cpeocmea 3auumsl pacmeHuil.

Tembl pepepaToB (10KJIaT0B), HHAUBUAYAJIbHBIX IPOEKTOB

v OxpaHa OKpY»Karowlei cpeibl OT XUMUYECKOIO 3arpsi3HEHUS.
v" PacTBOpbI BOKPYT Hac.

19



YcTpaHeHue )KeCTKOCTH BOJIbI Ha TIPOMBIIUICHHBIX MTPEANPHUATHSIX.

Wcropust BOSHUKHOBEHHS M PA3BUTHSI OPTAaHUIECKON XUMUMU.

CpencTtBa THUTHEHBI Ha OCHOBE KHCIOPOJCOACPIKAIIUX OPTaHMYECKUX
COCIMHECHUM.

CuHTEeTHYECKHE MOIOIIHNE CPEACTBA: JOCTOMHCTBA U HEJAOCTATKH.
Oxpyskarorasi 4eJloBeKa cpefa W €€ KOMIIOHEHTBI: Pa3udHbIe B3TJISILI Ha
OJIHY MpooJIeMYy.

ANANRN

AN

PA3JEJI I11. BUOJIOT'USA
1. BuoJiorusi — COBOKYNHOCTh HAYK O KUBOIi IPUPoOJIeE.
MeToabl HAYYHOT0 MO3HAHUS B OHOJIOTHH

1.1.BBenenue. CBoiicTBa U YPOBHM OPraHU3ALMU KU3HU.

KuBas mpupona kKak OOBEKT HM3yUEHUS OWOJOTHH. METOIBI HCCIICTOBAHUS
KUBOU TIPUPOJIbI B Onosioruu. OnpeesieHue *Ku3Hu (C IpUBJICYCHUEM MaTepuana u3
pasziesioB PU3NKUA U XUMUH). YPOBHU OpPTaHU3ALNH KU3HHU.

JleMoHCTpanun

VYpoBHU OpraHu3aivu >KU3HH.

MeTtoabl MO3HAHUS KUBOU TPUPOIBI

2. Knerka

2.1 Knerka kak ennuuna ;ku3nu. Kierounasi reopus

Uctopuss uszyueHuss kineTku. (OCHOBHBIE TMOJIOKEHUSI KIETOYHON TEOPUHU.
Krnerka — cTpykTypHO-(OyHKIIMOHANbHAS (JIEMEHTapHasl) €UHUIIA YKU3HU.

2.2.XMMHUYeCKHI COCTAB KJIETKHU

buonornueckoe 3Hau€HUWE XUMHYECKHUX 3JeMEHTOB. Heopranunueckue
BEIlIECTBA B COCTAaBE KJIETKU. Poib BOABI KaK pacTBOPUTENIE U OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEH CpeJbl OpraHu3MOB. YTJEBOJbI U JIUMHUABI B KIETKE.
Crpyktypa u Ouosormyeckue ¢GyHKIUU OenkoB. CTpoeHHE HYKICOTUIO0B U
cTpykrypa nommuaykieotuanbix nener JJHK u PHK, ATO.

2.3. Ctpoenue kiierku. Hekiierounbie GopMbl KU3HH.

[IpokapuoThl ¥ SYKapUOTHl — HU3IIUE W BBICHIUE KJIETOYHBIC OPraHU3MBI.
OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTHI KIJIETKH 3yKapuoT. KierouHoe sapo.
OyHKIMA sAOpa: XpaHEHUE, BOCIPOM3BEICHUE M MEpelada HacleICTBEHHOU
uH(pOpMAIUH, PETYJIAINSI XUMHIYECKOW aKTUBHOCTHU KieTkh. CTpyKTypa U QyHKINH
XpPOMOCOM. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

Bupycel u 6akrepuodaru. HekinerouHoe crpoeHue, KU3HEHHBIA UK U €ro
3aBUCUMOCTH OT KJIETOUHBIX (OopM Ku3HH. BUpychl — B030yautenu nH(EKIIMOHHBIX
3a0oseBanuii; moHsATHE 00 OHKOBHUpYycaxX. Bupyc ummyHnoneduiurta uenoseka (BIY).
[Tpodpunaktuka BUY-undexiuu.

JdeMoHcTpanuu

Crtpoenuie MOJeKyIbl OeKa.

Crpoenue monekynsl JJHK.

CtpoeHue KIeTKH.

CrtpoeHue KJIETOK MPOKAPUOT U FYKAPHOT.

Crpoenue Bupyca.
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IIpakTnyeckue 3aHATHS

HaOnroienne KJIeTOK pacTeHUl M >KMBOTHBIX MOJ MUKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpenapaTax u ux ONUCAHUE.

CpaBHeHUE CTPOEHUS KJIETOK PACTEHUMN U KUBOTHBIX.

3. Opranusm

3.1. Opranusm — eaunHoe Hejoe. OOMeH BelecTB U JHEPTUH B KJIETKe.

MHuoroo6pasue opraHu3MoB.

OOMeH BelIeCTBOM M DHEPrued C OKpysKarouled cpeol kak HeoOXoJIuMoe
YCJIOBHUE CYIIECTBOBAHUS KUBBIX cUcTeM. CIIOCOOHOCTh K CAMOBOCIIPOU3BEICHUIO —
OJIHA U3 OCHOBHBIX OCOOCHHOCTEH KMBBIX OPTaHU3MOB.

3.2. JlejileHHe KJIETKH — OCHOBa pPOCTAa, Pa3BUTHS M Pa3MHOKeHHs
OPraHu3MOB.

becnionoe pasmuoxkenue. I[loyoBO# Tmpoliecc W MOJOBOE Pa3MHOKEHHUE.
OmogoTBOpEHNE, €ro OMOIOTUYECKOE 3HAUCHHE.

3.3. UuauBuayajibHOE pa3BUTHE OPraHMU3MOB.

[Tonsarure 00 MHANBUYATLHOM (OHTOTEHE3), SMOPUOHAIBLHOM (3MOpPHOTEHE3) U
MOCT- SMOPHOHANBHOM pa3BUTUW. VHIWBUAyadbHOE pa3BUTHE YEIOBEKAa U €ro
BO3MO>KHBIC HAPYIIICHUS.

3.4. OcHOBHbIE NOHATHSA B TreHETHKe.

OO01ue mpeacTaBIeHUsI O HACIEACTBEHHOCTH U M3MEHYMBOCTH. [ eHeTHueckas
TEPMHUHOJIOTHSI U CUMBOJIHKA.

3.5. OcHOBHBIE 3AKOHOMEPHOCTH HACIEACTBEHHOCTH.

3aKOHOMEPHOCTH HacienoBaHus. HacnenoBaHue mpU3HAKOB y UeJIOBEKa.
[TosnoBeie xpomocombl. CremuieHHOEe ¢ TMojoM HacieaoBaHue. HacnencTBeHHble
00J1e3HU YelnoBeKa, X MPUUMHBI U npoduiakTuka. CoBpeMeHHbIE MPECTABICHUS O
IeHE U TeHOME.

3.6. TI'emernyeckue 3aKOHOMepHOCTH u3MeHYMBOCTH. Kiaccupukamms
¢dopM u3MeHYNBOCTH. BiusiHre MyTareHoB Ha OpraHU3M YeJIOBEKa.

[Ipenmer, 3amaunm W METOABI CENEKIWHU. | eHeTHYeCcKHue 3aKOHOMEPHOCTH
cenekuuu. Yuyenue H. M. BaBuiioBa 0 1ieHTpax MHOrooOpas3usi U IPOUCXOKICHUS
KyJbTYPHBIX paCTeHHIA. BUOTEeXHOIOTHSA, €€ TOCTIKEHHUS, IEPCIIEKTUBBI Pa3BUTHSL.

JleMmoHCTpauumn

OOMeH BeIIeCTB U MPEBPAILIEHUS] JHEPTHH B KIIETKE.

JHenenue kineTku (MUTO3, MEi03).

Crioco6b1 6€cToNIoro pa3sMHOKEHHUS.

Om10A0TBOpEHUE Y PACTEHUN U )KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpraHU3Ma.

HacnenctBennsie 601€3HM YeOBEKa.

Bnusinue ankorosin3ma, HApKOMaHUM, KypeHHsI Ha HACJIEICTBEHHOCTb.

Myrauuu.

MoaudurkanoHHas HK3MEHIUBOCTb.

[{enTpbl MHOTOOOpa3Ms U MPOUCXOXKIECHUS KyJIbTYPHBIX PACTEHUH.

HckyccTBeHHBIN 0TOOD.

Hccnenosanus B 001acTH OMOTEXHOIOTHH.
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IIpakTnyeckue 3aHATHS

Pemenune 35ieMEHTapHBIX TEHETUYECKUX 33/1a4.

AHaJIN3 U OIIEHKA 3TUYECKUX aCTIEKTOB Pa3BUTHUSI HEKOTOPHIX UCCIIEAOBAaHUMN B
OMOTEXHOJIOTHH.

4 Bun

4.1. DBOJIOLMOHHAS TEOPHUS U ee PoJib B GOPMUPOBAHMHU KAPTHHBI MHPA.

OBOJIIOLIMOHHAs TEOpHsi M €€ poib B (OPMUPOBAHHH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

4.2. Bua, ero kpurepuu. Illonyasiuust

Bupn, ero kpurepuu. Ilonmynsanus Kak CTpyKTypHasl €IMHNALIA BU1a U 3BOJIIOLUN.
Cunrernueckasts Teopust sBomouuu (CTO). JIBwkymime cuiabl 3BONIOINUM B CO-
orBercTBUM ¢ CTO.

Pesynbrarel sBomonuu. CoxpaHeHHME MHOroo0Opasusi BHJIOB KaK OCHOBa
YCTOMUYMBOIro pa3BuTusi Ouocdepsl. [IprunHbl BeIMUpaHus BUIAOB. bronorndeckuit
porpecc U OMOJIOTMYECKUI perpecc.

4.3. I'mnoTe3bl MPOUCXOKIEHUS U PA3BUTHS KU3HMU.

VYcloXXKHEHHE JKHMBBIX OpPraHM3MOB Ha 3emile B IPOLIECCE SBOJIIOLIMH.
AHTpOIIOTEHE3 M €r0 3aKOHOMEPHOCTH. JlOKa3aTenbCTBA POJCTBA 4YEIOBEKa C
MJIEKOMUTAIOIMMA  >KMBOTHBIMU.  OJKOJOTMYECKHE (DAaKTOpPbl  aHTPOIOTEHE3a:
YCJIOKHEHUE TMOMYJIALMOHHON CTPYKTYpbl BHJA, HW3FOTOBIIEHHWE OPYIUN Tpyna,
EepPEXo] OT PaCTUTENBHOIO K CMEIIAHHOMY THUITy IUTaHUs, WUCIIOJIb30BAHUE OTHSL.
[losiBeHME  MBICIUTEIBHOW  ACATENBHOCTH M WICHOPA3JEIbHOM  PEUU.
[IpoucxoxIeHHE YEI0BEUYECKUX pac.

JeMmoHcTpanuu

Kpurepuu Buna.

[Tonynsauust — CTPYKTypHAasl €IMHALIA BU/1A, €AMHHULA 3BOJIFOLIMH.

JIBM>KyIIME CHUITBI DBOJIFOLIAH.

Bo3HUKHOBEHHE 1 MHOTO00pa3ue NpucrnocoOJeHUN y OpraHu3MoB.

Penkue u ncuesaromnme BUIbI.

JIBr>KyIMe CHITbI aHTPOIIOTEHE3a.

[IpoucxoxieHre 4yenoBeKa U 4eJI0BEYECKUX pac.

IIpakTHUyeckune 3aHATHS

Omnucanue ocoOeit Buaa o MOp(oIOTHIeCKOMY KPUTEPUIO.

AHanu3 1 OLEHKA Pa3IuYHbIX TUIIOTE3 IPOUCXOKICHUS )KU3HU.

AHanu3 1 OLEHKA Pa3IuYHbIX TUIIOTE3 MPOUCXOXKICHHS YETIOBEKA.

5. DkocucreMsbl

5.1. OcHoBbI 3k010TUN. OpranusM u cpeaa.

[IpeameT u 3amaum SKOJIOTUU: YUE€HHE 00 IKOJOTUYECKUX (DaKTOpax, yUeHUE O
coO0IIIeCTBaX OPTaHU3MOB, YueHue o ouocdepe.

Dxosiornueckre (HakTopbl, OCOOCHHOCTH WX BO3JAEHCTBUA. DKOJIOTHYECKas
xapaktepucTuka Buga. [loHsTue 00 sKomormueckux cucremax. llemm nwmranus,
Tpoduyeckue ypoBHH. broreorieHo3 kak sSKocucTeMa.

5.2. buocepa — riodajsbHasi IKoCUCTEMA.
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Yuenne B. WM. Bepnajackoro o Ouocdepe. Ponb XMBBIX OpraHu3MOB B
o6uocgepe. buomacca. buonmornyeckuit KpyroBopoT (Ha mpuMepe KpyroBopoTa
yriepona). OcCHOBHbIC HampaBJICHHWs BO3JCHCTBUSA 4YeJIOBeKa Ha Ouocdepy.
Tpanchopmans ~ €CTeCTBEHHBIX — JKojormdeckux  cucreM.  OcobGeHHOCTH
arpo’KOCHUCTEM (arpoIeHO30B).

JleMoHCTpanun

Dkosornyeckue PaKkTOpbl U MX BIUSHUE HA OPTAaHU3MBI.

MexXBUAOBbIE OTHOUIEHWS: Mapa3uTU3M, XUIIHUYECTBO, KOHKYPEHIIMS,
CUMOMO03.

SApyCHOCTBH PaCTUTENHLHOTO COOOIIECTRA.

Kpyrosopot yriepoaa B 6uocdepe.

3anoBeJHUKH U 3aKa3HUKH Poccum.

IIpakTnyeckue 3aHATHS

CocrapiieHue CXeM Nepeaadyu BEUIEeCTB U SHEPruu (1IeTel nuTaHus).

CpaBHUTENbHAA XAPAKTEPUCTUKA MPUPOAHBIX SKOCHUCTEM M arpO3KOCHUCTEM
CBOEU MECTHOCTH.

Pemenue sxonornvyeckux 3aaau.

AHaJIM3 U OIlEHKa TMOCJEACTBUM COOCTBEHHOU ACSATEILHOCTH B OKPYXKAIOIIEH
cpene, TII00aIbHBIX KOJIOTHYECKUX MPOOJIEM U MyTEH UX PEIIEHUS.

IKcKypcuu

MHuoroo6pa3ue BuaoB. Ce30HHBIE H3MEHEHUs B HpUpojJie (OKPECTHOCTH
npodeccruoHanbHO 00pa3oBaTEIHLHON OpraHU3aIim).

EcrecTBeHHBIE u UCKYCCTBEHHBIE DKOCHUCTEMBI (okpecTHOCTH
npo¢eccuoHaIbHOU 00pa30BaTENIbHON OpraHu3alun).

Tembl pedpepaToB (10KJIAT0B), HHANBUAYAJIbHBIX IPOEKTOB

HayuHo-TexHudeckuit mporpecc u mpoOaeMbl SKOJIOTHH.

buotexHonmorys u reHHas nHKeHepus — TexHosioruu X XI Beka.

YrneBoabl ¥ KX POJIb B )KUBOW MPUPOJIE.

Kupbl kKak TPOAYKT NUTAHUS U XUMHUECKOE ChIPhHE.

HexBatka mpoa0oBOJILCTBUS Kak rio0OaibHas MpobsiemMa 4eloBEeYEeCTBa U MyTH
€€ pelICHUSI.

Heduuut Oenka B MUIIEBBIX MNPOAYKTAaX MU €ro NpPeoJoJIeHHEe B paMKax
rJ100aIbHON MTPOIOBOJILCTBEHHOM MPOTrPaMMBI.

B.U. BepHajnckuii u ero yuenue o omocdepe.

HcTopus u pa3sBUTHE 3HAHUN O KIIETKE.

OkpyKaromiasi 4eloBeKa cpella U €€ KOMIIOHEHTBI: Pa3JIMYHbIEC B3IJISAbl Ha
OJIHy TIpOOJIEMY.

[Tonynsammst kKak equHUIIa OMOTIOTUYECKON IBOITIOIUH.

[TomysAnus KaKk 5KOJIOrn4YecKas eIuHULA.

CoBpeMeHHbIE B3Il HA OMOJIOTUYECKYIO 3BOJIOLHIO.

CoBpeMeHHBIE B3TJIAIBI HA TPOUCXOKICHHUE YEIIOBEKA: CTOJIKHOBEHUE MHEHHIA.
CoBpeMEHHBIE METObI HCCIIETOBAHUS KIIETKU.

Cpenpl 00MTaHMs OPraHU3MOB: IPUUMHBI Pa3HOO0pa3Us.

AR NE N NE NN

AN

ASANENENENRN
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2.2 TEMATHYECKOE IINTAHUPOBAHUE

[Tpu peanu3anuu coJiepKaHus o0111e00pa3oBaTenbHON Kypca
«EctectBo3Hanue» B npenenax ocBoeHus IIIICC3 mno cnenuansHoctr CIIO
43.02.13. «TexHoJOTUs MAPUKMAXEPCKOT0 UCKYCCTBAa» B COOTBETCTBUH C COLIMAIBHO-
SKOHOMHUYECKUM TMpoduieM MnpohecCHOHAIBHOIO 00pa30BaHUsl pacripeiesicHue
Harpy3Kd TPOUCXOIUT CIECIYIONAM 00pa3oM:
pa3nea |. ®usuka

MaKcUMaJibHas yuyeOHasi Harpy3ka o0ydJaroImuxcs COCTaBIsIeT — /2 yaca,
W3 HUX ayIUTOpHAs (00sM3aTenbHas) Harpy3ka 00yJaroIxcs,
BKJTFOYAsl IPAKTUYECCKUE 3aHATHSA, — 48 yacos,

BHEAYIUTOpPHAS CAMOCTOSITENIbHAS paboTa o0yuaromuxcs — 24 yaca;
pasnea 1. Xumusi

MaKcuMasibHas yueOHasi Harpy3ka oOydarommxcs cocTaBisieT — 45 yacos,
U3 HUX ayJIMTOpHAs (00s13aTenbHast) Harpy3Kka o0y4Jaronmxcs,
BKJIIOYAs MPAKTUYECKUE 3aHATHUSA, — 30 yacos,

BHEAYIUTOPHAsI CaMOCTOSTENIbHAs padoTa oOyJaromuxcs — 15 yacos,;
pasnea l11. Buosorus

MaKcUMasibHas yueOHasi Harpy3ka oOydarommxcsa coctaBisieT — 45 yacos,
Y3 HUX ayJIuTopHas (00s13aTesibHas) Harpy3Ka 00ydaronuxcs,
BKJTFOYAsI IPAKTUYECCKUE 3aHATHSA, — 30 gyacoB,

BHEAYUTOpHAs CaMOCTOsITENbHAs paboTa oOydarommxcsa — 15 yacos.

Bcero makcumanbHas yueOHasi Harpys3Kka oOydaronuxcs coctaBisier — 162 yaca,
U3 HUX ayIUTOpHas (00s3aTeNbHas) Harpy3Ka o0y4Jarommxcs,
BKJIIOYAs MPAKTUYECKHUE 3aHSITHS, — 108 uacos,
BHEAyAUTOPHAsI CAMOCTOSITeNIbHAs padoTa oOyuaromuxcss — 54 yaca.
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2.3 PABOUUI TEMATUYECKHWU ILUIAH

Ne KoJu-Bo
/i Conep:xkanue o0yyenusi. HaumeHoBaHue pa3iesioB 1 TeM 4ACOB
Paznea I. @Pusuka
AyIMTOPHBIE 3AHATHS
1 kypc 1 cemectp
1. | Bexeunue 1
2. | Mexanuka 13
3. | OcHOBBI MOJIEKYJISIPHON (DU3UKH U TEPMOJTMHAMHUKHU 3
Hroro 3a 1 cemectp 17
1 kypc 2 cemecTp
OcHOBBI MOJIEKYJISIPHON (DU3UKU U TEPMOJIMHAMUKH (TIPOJL.) 7
4. | OCHOBBI JIEKTPOAMHAMUKHU 10
5. | KonebGanus u BOJIHBI 10
6. | DneMeHTHI KBAaHTOBOH (hU3HKHU 4
HToro 3a 2 cemecTp 31
Hroro 3a 1 kype 48
BHeayauropHasi caMocTosiTe/IbHAs1 padoTa
[ToaroToBka yCTHBIX BBICTYIUICHHH 10 3aJaHHBIM TeMaMm, 3CCeE, 24
JI0KJ1a/10B, pedepaTroB, UHIAWBUIYATHHOTO MPOEKTa C MCIOJIH30Ba-
HUEeM MH()OPMAITMOHHBIX TEXHOJIOTHH, IKCKYPCHH U JIP.
ITpome:xyTouHas arrecranus B popme nuddepeHuMpoBaHHOIO 3a4eTa
Bcero 72
Pazngea I1. Xumus
AyIMTOpHBIE 3aHATHS
1 kypc 1 cemectp
1 BBenenne 2
2 OO0mas ¥ HeOpraHM4YecKass XuMMs 16
2.1 | OCHOBHBIC TOHSATHS M 3aKOHBI XUMHH 2
2.2 | Ilepnonnyeckuii 3akoH u [lepuonnyeckas cucreMa XUMHIECKUAX 5
snemeHTOB J[. 1. Menaeneena
2.3 | Ctpoenue BeliecTna 2
Hroro 3a 1 cemectp 8
1 Kypc 2 cemectp
OO0wmas U Heoprauuyeckas XuMus (IIPOJOJIKEHHE)
2.4 | Bona. PacTBopbHI . 2
2.5 | XuMHU4YeCKHe peakiuu 2
2.6 | Knaccuduxkaiys HeopraHu4eCKUX COCIMHEHUI U X CBOMCTBA 2
2.7 | MeTaibl 1 HEMETaJLIbI 4
3 Oprannyeckasi Xumusi 8
3.1 | OcHOBHBIE IOHATHS OPTAHUYECKON XUMUU U TEOPHUS CTPOCHHUS 9
OpraHUYECKUX COCTMHCHHUH.
3.2 | YrnieBoJ1opobl ¥ UX NPUPOIHBIE UCTOUYHUKH 2
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3.3 | Kucnopocoaepsxariye opraHndecKiue BelecTBa 2
3.4 | Azorcoaepskamipe opranndeckue coeauHenus. [loaumepsl 2
4 XuMHS U KU3Hb 4
4.1 | Xumus U OpraHu3M YeJIoBeKa 2
4.2 | Xumus B OBITY 2
HToro 3a 2 cemectp 22
Hroro 3a 1 kypc 30
BHeayauTopHasi caMocTosiTe/IbHAsA padoTa
UreHne TekcTa yueOHMKA; KOHCTICKTUPOBAHUE; COCTaBIICHUE TIaHa
OTBETa, OTBETHI HA KOHTPOJIbHBIC BOMIPOCHI; COCTABJICHUE TAOJIHIIHI;
penieHue 3a7a4; paboTra ¢ UCTOYHUKAMU JIOMIOJHUTEIbHON 15
JTUTEPATYphl - pedeprupoBaHue, MOATOTOBKA COOOIIEHUM, TOKIAI0B,
pe3eHTallui; WHIMBUTYJIbHBIX MPOEKTOB.
IIpomexyTouyHas arrecranus B popme nuddepeHuMpoBaHHOIO 3a4eTa
Bcero 45
Pasznea |11. Buosorus
AyAUTOpPHBbIE 3aHATHS
1 kypc 2 cemecTp
1 buoJsoruss — COBOKYNHOCTH HAYK 0 KUBOM npupoae. Meroanbl 1
HAYYHOT'O NO3HAHUSA B OHOJIOTHH
1.1. | Benenune. CBOICTBA M YPOBHU OpraHU3ALIUU KU3ZHH. 1
2 Kierka 6
2.1 | Knerka kak equauna xxu3au. Kiierounas treopust 2
2.2 | XMMHYECKHI COCTaB KJICTKH 2
2.3 | Crpoenue knetku. Hekserounsie HOpPMBbI KU3ZHH. 2
3 Opranuszm 12
3.1 | Opranusm — eaunoe nenoe. OOMEH BEIIECTB U SHEPTHH B KJIETKE. 2
3.2 | JleneHue KJIETKH — OCHOBA POCTA, PA3BUTUS U PA3MHOKEHUS 9
OpraHU3MOB
3.3 | MnauBuayanbHOE pa3BUTHE OPTAHU3MOB. 2
3.4. | OcHOBHBIEC IOHSITHS B TCHETHKE. 2
3.5 | OcHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 2
3.6. | 'eHeTnuecKkue 3aKOHOMEPHOCTH M3MEHYUBOCTH 2
4. Bun 6
4.1. | DBOMIOIIMOHHAS TEOPHS U €€ poJib B (JOPMUPOBAHUHU KAPTUHBI MUPA. 2
4.2. | Bun, ero kputepun. [lomymsimst 2
4.3. | 'unoTe3bl NPOUCXOXKACHUS U Pa3BUTHUS KU3HU. 2
5. | IkocHuCTEMBI 5
9.1. | OcHoBbI 3k0n0rUK. OpraHu3M U cpeja. 3
5.2. | buocdepa — riobanpHast IKOCUCTEMA 2
HToro 3a 2 cemectp 30
HToro 3a 1 kype 30
BHeayauTopHasi caMoCTOsITe/IbHAsI padoTa
| Urenue Tekcra yueOHIKA, KOHCIICKTA; KOHCIICKTHPOBAHHE, 15

26




COCTaBJICHHE IJIaHA OTBETA, MUCbMEHHOTO OT4YETa 00 IKCKYPCHU;
OTBETHI HA KOHTPOJIbHBIE BOMIPOCHI; COCTaBJICHHUE TAOIHUIIBI,
KpPOCCBOP/Ia; pellieHue 3a7a4; paboTa ¢ UCTOUYHHKAMU
JOTOJTHUTENBHON JTUTEPATYPHI - pedeprupoBaHue, NOATOTOBKA
COOOUIEHMH, TOKIAJ0B, TEKCTOB MAMSITOK, MPE3EHTAIUI;
BBIIIOJIHEHHE PUCYHKA, CXEMBI;

ITpomeskyTOouHas arrectanus B (popme nudpepeHuuPOBAHHOIO 3a4eTa

Bcero \ 45

2.4 XAPAKTEPUCTUKA OCHOBHBIX BUI0OB YUEBHOM

AEATEJBHOCTHU OBYYAIOHIUXCAA

Paznen |. ®Puzuka

Conep:xanue
00y4eHuUs

XapaKkTepuCTHKA OCHOBHbBIX BU/0B JAEATEIbHOCTH 00y4al0LIUXCH
(Ha ypoBHe y4eOHBIX 1eiiCTBHI)

Pasznea |. ®usuka

BBenenue

Pa3BuTre cnocoOHOCTE SICHO M TOYHO U3J1araTb CBOM MBICIIH, JTOTHY(
CKH 00OCHOBBIBAThH CBOIO TOUKY 3pEHHUS, BOCIPUHUMATH U aHATU3UPO,
BaTh MHEHHUSI COOECETHUKOB, IPU3HABAs MIPABO JPYTOro YeJIoBeKa Ha
UHOE MHEHHE.

[IpuBeneHne mpuMepOB BIMSIHUS OTKPHITHI B U3HKE HA TIPOTPECC B
TEXHUKE U TEXHOJIOTMHU IIPOU3BOJCTBA

Mexanuxa

Kunemartuka

O3HaKOMJIEHHE CO CIIOCOOaMU OMTMCAHUS MEXaHUYECKOTO JIBUKEHUSI,
OCHOBHOM 33/1a4€il MEXaHUKH.

N3ydeHune OCHOBHBIX (PU3MUECKUX BETMYUH KUHEMATUKU: ITEPEMEIIIe
HUSI, CKOPOCTH, YCKOPEHUSI.

HaOnronenue oTHOCUTEIBHOCTH MEXaHUYECKOTo ABUkKeHUs. Dopmy-
JUPOBAHUE 3aKOHA CIIOKEHUS CKOPOCTEH.

HccnenoBanre paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO IBUKEHUA (Ha
npuMepe CBOOOHOTO TAJIEHUs TE) U PABHOMEPHOTO JIBUXKEHUS TEJ4
10 OKPYKHOCTH.

[TonuMaHue cMbICIIa OCHOBHBIX (DU3UYECKUX BEIIMYUH, XapaKTepHu-
3YIOIIUX PABHOMEPHOE JIBUKEHHUE TEJIa [0 OKPYKHOCTH

Jlnnamuka

[ToHumMaHue cMbICIa TaKUX (PU3NYECKUX MOJIETIEH, KaK MaTepuaibHas
TOYKa, MHEPLUHUAJIbHAS CUCTEMA OTCYETA.

N3mepenrie Macchl Tena pa3inyHbIMU criocodamu. M3mepenue cui
B3aUMOJEHCTBUSA TeN. BpuncieHne 3HaYeHNs] YCKOPEHUS TEJ 1O U3-
BECTHBIM 3HAYCHUSIM JICMCTBYIOIINX CHJI U MacC TEl.

YMeHue paznudath CHIy TSDKECTH U Bec Tena. OObsICHEHUE U
IIPUBEICHUE ITPUMEPOB SIBJICHUS HEBECOMOCTH.

[IpumeHeHre OCHOBHBIX MOHSTHH, (OPMYJT U 3aKOHOB TUHAMUKH K
pELIEHNUIO 3a1a4
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3aKOHBI
COXpaHCHHS
B MEXAHHUKE

OOBsicHEHUE PEaKTUBHOTO JBU)KEHUSI HA OCHOBE 3aKOHA COXPAHEHUS
nMmnynbca. [[pumenenne 3akoHa COXpaHEHUsI UMITYJIbCA JJIsl
BBIUHCJICHUS U3MEHEHUI CKOPOCTEH TEJ IIPU UX B3aUMOJICHCTBUSX.
Brruncnenre paboThl CHII U U3MEHEHUSI KHHETUYECKOU SHEpTUr
Tela. Beruucienne noTeHIMaabHON SHEPTUM TEJ B TPABUTALIMIOHHOM
rojie. XapakTepUCTUKA MTPOU3BOAUTEIBHOCTH MAIIIMH U JIBUTATENEH
C UCIOJIb30BAaHUEM MOHATHUS MOITHOCTH

OcHo8bl MONEKYAAPHOU DUSUKU U MEPMOOUHAMUKU

MonekynsipH
ast pu3uKa

DopMyJIMPOBAHNE OCHOBHBIX MOJI0KEHUN MOJICKYJISIPHO-
KUHETUYECKON TEOPUU. BHINONHEHNE SKCIEPUMEHTOB, CITYKAIIUX
000CHOBaHUEM MOJIEKYJISIPHO-KMHETHYECKOU Teopuu. Habmronenue
OpOYHOBCKOTO ABWKECHUS U sSBICHUS TUGDy3um.

Ornpenenenue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUM Ha
OCHOBAaHUWHU YPaBHEHHUs COCTOSIHUSA UIeAIbHOTO rasa. [IpencraBieHue
B BUJIE Tparika U30XOPHOTO, H300apHOTO U U30TEPMHUUECKOTO
IIpOLECCOB. BrIunciieHne CpeIHEN KUHETUUECKOW SHEPTUN
TEIUIOBOTO JIBUKEHHUS MOJIEKYJI I10 U3BECTHOU TEMIIEpaType
BellecTBa. M3mepenne BIaXXHOCTU BO3/1yXa

Tepmoaunam
HKa

DKCIEpUMEHTAIBHOE UCCIEA0BAHUE TEIUIOBBIX CBOMCTB BEIIECTBA.
Pacuer xonuuecTBa TEIIOTHI, HEOOXOIUMOTO ISl OCYIIIECTBICHHUS
IIPOLIECCA ITPEBPAILEHHS BEIIECTBA U3 OAHOTO arperaTHoro
COCTOSIHUS B JIPYTOE.

Pacuet u3aMeHeHUs1 BHYTPEHHEH 3HEPTUU Tel, paboThl U
MEPEIAHHOTO KOJINYECTBA TEIUIOTH HA OCHOBAHUM MEPBOTO 3aKOHA
TepMouHaMuKu. OObICHEHUE TPUHIIUIIOB IEUCTBUS TETIOBBIX
MAIlIuH

OcHogbl 3]Z€Kmp0()uHaﬂ/luKZ/l

DIIeKTpoCTaT
uKa

Briuncienne cuil B3auMOIEMCTBUSL TOYEUHBIX JIEKTPUUECKHUX 3apsi-
JTOB.

Briuncienne HapssKeHHOCTH U MOTEHIHAIIA SJIEKTPUYECKOTO TIOJIS
OJIHOTO Y HECKOJIBKUX TOYEYHBIX 3apsA0B.

3MepeHne pa3HOCTH MOTEHIUAJIOB.

[ [puBeeHNE TPUMEPOB TPOBOJHUKOB, TUDJIEKTPUKOB U KOHAEHCATO-
pOB.

HabGronenue siBJIeHUS JIEKTPOCTATUIECKON MHAYKIIUH U SIBJICHUS
[MOJIIPU3ALNMN JUIJIEKTPUKA, HAXOISIIETOCS B JIEKTPUUECKOM I10JI€

[locTosTHHEBII
TOK

M3MepeHre MOIIIHOCTH AyieKTpuyeckoro Toka. Msmepenue 9J1C u
BHYTPEHHETO COMPOTHUBJICHUS UCTOYHHKA TOKA.

COop 1 UCTIBITaHUE DIEKTPUUECKUX TETIEH C pa3IMIHbIM
COEJIMHEHUEM MPOBOJIHUKOB, PACUET MX MapaMeTPOB
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MaruautHoe [HabGmroneHue aeiicTBUs MAarHUTHOTO TOJIs Ha POBOJHUK C TOKOM,
roJje KapTUHOK MarHUTHBIX MOJIEH.
OopMyIUPOBAHUE ITPABUIIA JIEBOM PYKH JJIsI ONPEAECIEHNS HAITpaBJIe-
HUST CHITBI AMIiepa.
Brruncienue cui, I€MCTBYIOMNX HA TPOBOJHUK C TOKOM B
MarHUTHOM T10JI€, OOBSICHEHUE TIPUHIIUTIA TCHCTBUS
hiekTpoaBuraresis. McciaenoBanue sBACHUS 3JIEKTPOMarHUTHOM
WHYKIAN
Konebanus u eonnvl
Mexanundeck [[IpuBeneHne mpuMepoB KosieOaTeNbHBIX ABMKeHUH. MccmenoBanue
ue 3aBUCUMOCTH MEPHOJIa KoJIeOaHU MaTEMaTUUE€CKOTO MasTHUKA OT
KOJICOAHMS U [eT0 JIJTMHBI, MACChl M aMILUIUTYAbI KoJebanuil. Onpeenenue
BOJIHBI YCKOPEHUsI CBOOOTHOTO MaJACHUS C TIOMOIIBI0O MATEMAaTUUECKOTO
MasTHuKa. Habmonenue konebanuii 3Byyaiiero tena. [Ipusenenue
3HAYCHUS CKOPOCTH PACIIPOCTPAHEHUS 3BYKa B PA3JIMYHBIX Cpeaax.
YMeHne 00bSICHATH UCTIOJIb30BaHUE YIbTPAa3ByKa B MEIUIIMHE
Pazpnea Il. Xumusn
Copnep:xkanue XapaKTepUCTHKA OCHOBHBIX BH/I0B JAEATEJIbHOCTH
o0yueHust odyuawmmxcsi(Ha ypOBHE YUCOHBIX JICHCTBU)
1. BBenenne
1.1. PackpeiTHe BKIaga XMuMHUYECKOW KAPTUHBI MUPA B €AUHYIO
Brenenue €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA.
XapaKkTepuCTUKa XUMHUHU KaK MPOU3BOIUTEIIBHOM CHJIBI 00IIIECTBA
2. O0mas ¥ HeOPraHu4yecKasi XuUMHs
2.1. YMeHue 1aTh OnpeaeaeHne U ONEPUPOBATH CIEAYIOIINMU
OcHoOBHBIE XMMHUYECKUMHU MOHATUSIMU: «BELIECTBO», «(XUMUYECKUU DIIEMEHTY,
MOHSTUS U «aToOM», «MOJIEKYJIa», «OTHOCUTEIbHBIE AaTOMHAS U MOJIEKYJIIpHAsI
3aKOHBI MaccChl», KMOH», «AJUIOTPOIIHS», KA30TOIbD», «XUMHYECKas CBS3bY,
XUMUHU «QIIEKTPOOTPULIATEIBHOCTDY, «BAJIEHTHOCTHY, «CTEIICHb
OKHUCJICHUS, «MOJIbY, «MOJISIPHAS MAcca, «MOJIAPHBIN 00beM
ra3000pa3HbIX BEIIECTBY, «BEIIECTBA MOJICKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, KPACTBOPBD), «3JEKTPOJIUT U
HEJJICKTPOIUTY, «JIEKTPOITUTUYECKAS] TUCCOLUALUD, OKUCITUTEID
Y BOCCTAaHOBUTEIb), «OKUCIECHUE U BOCCTAHOBIICHUEY, KCKOPOCTH
XUMHUYECKOUN PEAKIUM», «XUMHUUECKOE PABHOBECUEY, «YTIECPOIHBIN
CKeJIeT», «QyHKIIMOHAIbHAS TPYIINAY, «U30MEPHUSI»
DopMyIUPOBAHUE 3aKOHOB COXPAHEHHUSI MACChI BEUIECTB U MTOCTOSH-
CTBa COCTaBa BEIIECTB. Y CTAHOBJICHUE PUYNHHO-CIICICTBEHHOU
CBSI3U MEXK]ly COAEPKAHUEM ITUX 3aKOHOB Y HAITMCAHUEM
XUMUYECKUX (OpMYJ ¥ YpaBHCHUH.
2.2. PackppiTie ¢puzndeckoro cmpicia cuMBonky [lepuoanueckoi
ITepuoanuecky Tabauibl Xumudeckux 3neMeHToB JI. . Mennaeneera (HoMmepoB
Y 3aKOH U AJIEMEHTA, IEPUOJa, TPYIIIbI) U YCTAHOBJICHUE TPUUUHHO-
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Ilepnoguyecka
CUCTEMA XUMHU-

CJIECTBEHHOU CBA3U MEXKIY CTPOCHUEM aTOMa U
3aKOHOMEPHOCTAMU U3MEHEHUS CBOMCTB 3JIEMEHTOB U

YECKHUX 3Jie- | 00pa30BaHHBIX UMU BEUIECTB B IEPUOJIAX U IPYIIAX.

MeHTOB J[. M. | XapakTepucTrka 31eMEHTOB MAJIBIX MIEPUOIOB 10 UX MOJIOKEHUIO B

MengeneeBa | [lepuonmueckou cucreme /. . Menneneena

2.3. YcTaHOBIEHUE 3aBUCUMOCTH CBOMCTB XUMUYECKUX BELIECTB OT

Crpoenue CTPOEHHS ATOMOB 00pPa3yIOLIUX UX XUMUYECKUX JIEMEHTOB.

BELIECTBA XapakTepuCTUKA BaXKHEUIINX TUIIOB XUMHUYECKUX CBSI3€l U OTHOCHU-
TEJIBHOCTH 3TOM TUIONIOTUU. OOBICHEHNE 3aBUCUMOCTH CBOMCTB
BELIECTB OT X COCTaBa M CTPOEHUS KPUCTATUIMYECKUX PEUIETOK.

2.4. Bona. DopMyIUPOBAHUE OCHOBHBIX MOJIOAKEHUN TEOPUU JIEKTPOIUTHYE-

PactBopsI CKOU TMCCOLMAINY U XaPAKTEPUCTHKA B CBETE 3TOU TEOPUU CBOWCTB
OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX COCAUHEHHUN.

2.5. OObsicHEHUE CYIIHOCTH XUMHUYECKHX MporeccoB. Kimaccudukanus

XWMHUYECKHE | XUMHUYECKUX PEAKLIHN 110 Pa3JINYHBIM ITpU3HaKaM BelonHeHne

peakuuun XUMHAYECKOTO IKCIIEPUMEHTA B IMIOJITHOM COOTBETCTBUU C IIPaBUIIAMHU
TEXHUKH Oe3onacHOCTU. OTpakeHHe XUMHUYECKUX MPOIIECCOB C
IIOMOILIbIO YPABHEHUN XUMUYECKUX PEAKLIUN
Habntonenue, pukcupoBaHue U ONMUCaHUE Pe3yIbTaToOB
IIPOBEJECHHOI0 DKCIIEPUMEHTA

2.6. Knaccu- | XapakrepucTuka cocTaBa, CTPOECHHUS U OOIIKUX CBOWCTB BayKHEHIIINX

(uKkanys He- | KJaCCOB HEOPTaHMYECKUX COEAMHEHUM.

opranndeckux | Mcnonb3oBanue B yueOHOM U MpodhecCUOHAIBHON JEATEIbHOCTH

COEJIMHEHUN U
UX CBOMCTBA

XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3piBaHue W3y4YeHHBIX BEIIECTB 10 TPUBUATBHOU WU
MEXIYHAPOAHOW HOMEHKIIATYPE U OTPAKEHUE COCTaBa ITHX
COEIMHEHH C MOMOILBI0 XUMHUYECKUX (POPMYIL

2.7. Metamisl
A HEMETAJLIbI.

XapakTepuCTHUKa CTPOSHUS AaTOMOB M KPUCTAJJIOB M Ha 3TOW OCHOBE
— 00mux U3NYECKUX U XUMHUIECKUX CBOMCTB METAJIJIOB M
HEMETAJUIOB. XapaKTEPUCTHUKA COCTaBa, CTPOCHUSI, CBOMCTB,
MOJYy4YCHHUS U TPUMEHEHNUE BAKHEHIITNX HEMETAJIJIOB

BrinonHeHne XMMHUYECKOT0 YKCIIEPUMEHTA B IMOJJHOM COOTBETCTBUU
C IIpaBUJIaMH TEXHUKH 0€30MMacHOCTH.

HabGnronenue, pukcupoBaHue U ONMHUCAHKUE PE3YJIbTATOB
MIPOBEJICHHOT0 SKCIIEPUMEHTA

3. Oprannyeckas XuMus

3.1. Hcnonb3oBanue B yueOHOH U Mpo(hecCUOHANBHON eATETbHOCTH
OcHOBHBIE XUMHAYECKUX TEPMUHOB M CUMBOJIMKM. Ha3piBaHNE N3y4YEeHHBIX
TTOHATHS BEILIECTB 110 TPUBUAJILHON MJIM MEKIyHAPOJIHOW HOMEHKJIAType U
OPraHUYECKO | OTPAXKEHUE COCTABA OTUX COCAUHEHUN C IIOMOIIBI0 XUMUYECKUX
1 XUMHH U dopmyi. OTpaxeHre XUMHUYECKUX MPOILECCOB C MTOMOIIBIO
TEOpUs YPaBHEHHUN XUMUUYECKHUX peakunii PopmMyIupoOBaHUE OCHOBHBIX
CTPOCHUSA ITOJIOKEHUM TEOPUM XMMHUUYECKOTIO CTPOEHHUS OPraHUYECKUX
OPraHUYECKU | COCIMHEHUN U XapaKTEePUCTHUKA B CBETE 3TOU TEOPUU CBOMCTB
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X BaXHEHIIINX MPEACTaBUTENICH OCHOBHBIX KJIACCOB OPTaHUYECKUX

COCAVHEHUN. | COCMHECHUMU

3.2. Hcnonp3oBanue B yueOHON U MpodeCCHOHATBHON ACSITENFHOCTH

VYTrneBoaopos | XUMUYECKUX TEPMUHOB U CUMBOJIMKH. HazbIBaHUE H3yUeHHBIX

Bl U UX BEIIECTB 110 TPUBHUATHHON MIIH MEXAYHAPOIHOW HOMEHKIATYpE U

IOPUPOJHBIE | OTPAKEHUE COCTaBa ATUX COCAUHEHUN C IOMOIIbIO XUMUYECKUX

UCTOYHUKHU dopmy.

3.3. Onucanue cocTaBa U CBOMCTB BaXKHEHUIINX MIPEICTaBUTENEH OpraHu-

Kucnoponcon | 4eCKMX COEIMHEHUI: METAHOJIA U ATAHOJA, )KUPOB, MBLI,

eprKaime KapOOHOBBIX KUCIIOT (YKCYCHOM KUCJIOTBI), MOHOCaXapHuI0B

opraHnuecku | (TJIFOKO3BI), JUCAXapUI0B (caxapo3bl), MoIKcaxapuaoB (Kpaxmaia u

€ BeIeCTBa | IEJUII0NIO03b]), BhIMOMTHEHNE XUMUYECKOTO SKCIIEPUMEHTA B MTOJIHOM
COOTBETCTBUH C MpaBUJIaMU TEXHUKH Oe3onacHocTu. Habmroaenue,
(¢uKCcHpOBaHKE U ONMCAHUE PE3yIHTATOB MPOBEACHHOTO
HKCIIEPUMEHTA

3.4. Azort- Onuncanue coctaBa U CBOMCTB BAXKHENIINX MPEACTABUTEIICH OPTaHU-

CoJIepKalie | YeCKUX COEUHEHUI: aMUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U

OpPraHUYECKUE | CHHTETUYECKUX MTOJIMMEPOB BhINoiHEHnEe XUMUYECKOTO

COEIMHEHMS. | SKCIIEPUMEHTA B MOJHOM COOTBETCTBUH C MTPaBUIIAMU TEXHUKH

[Tonumepsl 6e3onacHoctu. Habmonenue, pUukcupoBaHue U OIMUCAHUE

PE3YJIBTATOB ITPOBCACHHOI'O 9KCIICPUMCHTA

4. XuMHUA 4 KU3Hb

4.1. Xumus u

[IpoBeneHne caMOCTOSITENLHOTO MTOMCKAa XUMUYECKOU HH(pOpMAIUn

OpraHu3M C MCTIOJIb30BAaHUEM PA3THYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

YeJIoBeKa W3JIaHUI, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEepHETA); HC-
MOJTb30BaHNE KOMITBIOTEPHBIX TEXHOJIOTHH JJ1T 00pabOTKH U
nepenavyu XUMUIeCKo MH(POpMaIllui U €€ TIPE/ICTaBICHUS B
paznuyHbIX hopmax

4.2. Xumus B | OObSICHEHNE XUMHUUCCKHUX SBIICHUM, POUCXOISIINX B IPUPOJIE,

OBITY OBITY ¥ Ha POU3BOJICTBE.

CobmroieHue npaBuil SKOJIOTMUYECKH TPAMOTHOTO TOBEACHUSI B OKPY-
YKAIOIIEH cpelie.

OrneHka BAMSIHHSI XUMUYECKOTO 3arpsiI3HEHUS OKPY KAOIIEH CpeIbl
Ha OPTaHM3M YeJIOBeKa U APYTHE KUBBIC OPTraHU3MbI

Cobnroaenue npaBuil 6€30MaCHOT0 OOpAIIEHUs C TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHHUEM.
Kputndaeckast orieHka JOCTOBEPHOCTH XUMHYECKON HH(POpMAITUH,
MOCTYMAIOIICH U3 Pa3HBIX HICTOYHUKOB

Paszngea |11. Buoaorus

Copnep:xanue o0yueHust

XapakTepuCcTHKA OCHOBHbIX BUIOB JA€ATEJIbHOCTH
o0y4Jarmuxcsi(Ha ypoBHe Y4eOHbIX el CTBHI)

1. BHoJI0rUst — COBOKYIIHOCTbH HAYK O KUBOi npupoae. MeToabl HAy4YHOT 0

MO3HAHUA B OMOJIOTUH

1.1.BBenenne. CBoiicTBa U ‘ 3HAKOMCTBO C O0OBEKTaMU U3YUCHHs OMOJIOTHH.
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YPOBHH OpraHU3aIUuU
KHA3HU

BrisiBnenue ponu 6uonoruu B popMupoBaHUH
COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa U
MPAKTUUECKOHN JESITeIbHOCTH JIIOACH

2. Kierka
2.1. KireTka Kak equHAILA 3HAKOMCTBO C KJIETOYHOU TEOpUEH CTPOCHUS
xu3HH. KiterouHast Teopusi | opraHu3MoB.

2.2. XUMAYECKHUI COCTaB
KJIETKH

HonyquI/Ie IMPCACTABIICHUS O POJIM OPIraHUYICCKUX U
HCOPIraHNYCCKHX BCHICCTB B KJICTKC

2.3. CTpoeHue KIETKH.
Hexknetounsie hopMsI
KHU3HU.

3HaHUE CTPOEHUS KJIETOK MO pe3yibTaTam padoThl CO
CBETOBBIM MUKPOCKOITOM.

YMeHne onuchIBaTh MUKPOIIPENAPATHI KJIETOK PACTE-
HHI. YMEHUE CPAaBHUBATh CTPOCHUE KIIETOK PACTCHUN
Y )KMBOTHBIX IO TOTOBBIM MHKPOITpENaparam

3. Opranusm

3.1. Opranusm — eauHOE
resoe. OOMEH BEIIECTB U
SHEPTHH B KJICTKE.

3HaHNe IIPUYKMH, BbI3bIBAIOINUX HAPYIICHHA B
Pa3BUTHHU OPTaHHU3MOB.

3.2. JleneHue KICTKH —
OCHOBA POCTa, Pa3BUTHS
Pa3MHOXKCHUS OPTaHU3MOB

3HaHHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHUS
OpraHU3MOB, CTaJ1Il OHTOT'€HE3a HA IPUMEPE
4eJIOBEKA.

3.3. UnauBuayamsHOE
pPa3BUTHE OPTAaHU3MOB.

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHUSI OpraHu3-
MOB, CTaJ1il OHTOT€HE3a Ha IPUMEPE YEIIOBEKA.
3HaHWe NPUYUH, BBI3bIBAIOIINX HAPYIICHUS B
Pa3BUTHHU OPTaHU3MOB

3.4. OCHOBHBIE MTOHATHSA B
TE€HETUKE

YMeHue noJib30BaThCsl TEHETUYECKOW TEPMUHOJIOTUEN
Y CUMBOJIMKOM, pelIaTh MPOCTENIINE TEHETUYECKUE
3aa4u.

3.5 OCHOBHEIE

YMeHue NoIb30BaTHCSA TEHETUYECKON TEPMUHOJIOTUEN

3aKOHOMEPHOCTH Y CUMBOJIMKOM, pEIIaTh MPOCTEUILINE TEHETUYECKUE
HACJICICTBEHHOCTH 3a1a4H.

3.6. 'eneTnueckue 3HaHWE NMPUYMH, BBI3IBAIOIINX HAPYIICHUS B
3aKOHOMEPHOCTH pPa3BUTUM OPTaHU3MOB 3HaAHUE OCOOCHHOCTEM
M3MEHYUBOCTH HACJIeICTBEHHOW U HEHACJIEACTBEHHON N3MEHYUBOCTH

U X OMOJIOTMYECKOM POJIH B 9BOJJIIOIHWH KHMBOI'O

4. Buna

4.1. DBONIOIIMOHHAS TEOPHUS
U ee poib B OPMHUPOBAHUU
KapTUHBI MUpa

PasButne ciocoOHOCTEH SICHO ¥ TOYHO MU3JIaraTh CBOU
MBICJIH, JIOTUYECKH 00OCHOBBIBATH CBOIO TOUKY
3peHHMsI, BOCIIPUHUMATh U aHAJIM3UPOBATH MHCHUS
coOeceTHUKOB, IPU3HABAsI IPABO JPYroro YeIoBeKa
HAa MHOC MHCHHE

4.2. Bun, ero KpuTepuu.
[Tonyssinus

YMeHue npoBOIUTH OMMCAaHUE 0CO0ei 0THOTO BUIA
110 MOP(OJIOTHYECKOMY KPUTEPHIO.

4.3.I'unnore3nl
MIPOUCXOXKJICHHS 1

YMeHue AHAJIIM3UPOBATH U OLICHUBATD PA3JIMIHEBIC
TUIIOTC3bI HIPOUCXOXKACHWSA JKU3HU Ha 3emie. YMeHue

32




Pa3BUTHA JKU3HU. A0Ka3bIBaATh POJACTBO YCJIOBCKA U MJICKOIIMTAOIINX,
O6IHHOCTB M PaBCHCTBO YCJIIOBCUYCCKHUX PacC

5.9kocucremMsl

5.1. OCHOBBI 3KOJIOTHH. 3HaHUE OCHOBHBIX 3KOJOTHYECKHUX (DAKTOPOB U UX
Opranusm u cpena. BJIMSIHUSL HA OPTaHU3MBI.

3HaHUE OTINYMUTEIBHBIX IPU3HAKOB UCKYCCTBEHHBIX
COO0OILIECTB — arpo3KOCUCTEM.

JIeMOHCTpanyst yMEHHUs IOCTAaHOBKH LieJIeH
JEeSTENIbHOCTH, IUTAHUPOBaHUE COOCTBEHHOM
NEATEIbHOCTH JUISl JOCTUIKEHUS NTOCTABJICHHBIX LIEJIEH,
MPEABUACHUS BO3MOXKHBIX PE3YJIbTATOB ATUX
NEUCTBUM, OpraHU3alyy CaMOKOHTPOJISA U OLEHKHU
MOJTy4YEHHBIX pe3yabTaToB. O0ydeHune coOII0ICHIIO
MpaBUJI MOBEICHUS B PUPOJIE, OEPEKHOMY
OTHOLIEHUIO K OMOJOTrHYECKUM 00BEKTaM (pacTeHUAM
1 )KMBOTHBIM M X COOOIIIECTBAM) M X OXpaHe

5.2 buocdepa — [Tonyuyenue npecTaBiIeHUs O CXeME SKOCHCTEMBI Ha
riio0ajibHasi IKOCUCTEMA. npuMepe 6uochepsl.

3. YYUEBHO-METOINYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIIEYEHUE PABOYEM TIPOT'PAMMBI KYPCA
«ECTECTBO3HAHUE)»

Jnst ocBoeHust paboueil mporpaMmbl Kypca «EcCTeCTBO3HAaHUE» HMEIOTCS
yueOHbIi KaOMHET €CTECTBEHHO-MATEMaTHYECKMX HayK, obecrneueH CBOOOJHBIM
noctyn B HMHTepHeT BO Bpemsi ydeOHOro 3aHSATHS U B IMEpUOJ BHEY4eOHOIl
JESITeIbBHOCTH 00yYaroIIuXCsl.

[Tomemenue kaOunera ypaoieTBopseT CaHUTAPHO-3MUIAEMHOIOIHUYECKUM
TpeOOBaHUSM K oOpraHu3anusaMm Bocnutanuss u oOydenus (CIT 2.4.3648-20) wu
OCHAIIIEHO TUIIOBBIM 00OpY/I0BaHUEM, YKa3aHHBIM B HACTOSIINX TPEOOBAaHUAX, B TOM
YyluClie CHNEUUaTU3UpPOBAHHOM y4eOHOM MeOenbl0o M CpeAcTBaMU  OOy4YeHHS,
JOCTATOYHBIMU J1JIs1 BHIIOJTHEHUS! TPEOOBAHMI K YPOBHIO MOATOTOBKU 00YYarOIIUXCS.
B kabunere umeercs MyJabTUMEIUIHOE 00OpYyJOBaHUE, MOCPEICTBOM KOTOPOTO
YYaCTHUKM 0Opa30BaTEIbHOTO Mpolecca MOTyT MpocMaTpuBaTh BU3YaJbHYIO
uH(pOopMauIo, CO31aBaTh MPE3EHTALINH, BUIEOMATEPUAIIbI, HHbIE JJOKYMEHTBHI.

B coctaB yueOHO-METOIUYECKOTO U MaTEPUATIbHO-TEXHUYECKOr0 00eceyeHus
nporpaMmmsl Kypca «EctecTBo3HaHUE» BXOMAT:

® MHOTO(pYHKIIMOHAIbHBIA KOMIUIEKC MIPENoaBaTels;

® HarsIIHbIE MOCOOUS (KOMIUIEKThl Y4eOHBIX TaOJuI, IJIaKaTOB, MOPTPETHI
BBIIAIOIINXCS YYEHBIX B 00JIACTH €CTECTBO3HAHUSA U T. I1.);
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHbBIE CPEJICTBA;
HKPaHHO-3BYKOBBIE TOCOOUS;
KOMILJIEKT 3JIEKTPOCHAOKEHNSI KAOUHETOB;
TEXHUYECKUE CPEJICTBA 00YUEHUS;
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® JIEMOHCTpPAIIMOHHOE O000OpyIOBaHME (OOIIET0 HA3HAYCHHUS W TEMATHYECKHE

HaOOPBHI);

e jabopaTopHOe 00OpyAoBaHKE (0OIIEro Ha3HAYEHUS M TEMaTUYeCKUue HaOOPBhI,

B TOM 4YHCIE [JIi TIOCTAaHOBKM JEMOHCTPALIMOHHOTO U YYEHHUYECKOIO

AKCIIEPUMEHTA, PEAKTUBBI);

® CTaTMuYecKue, AMHAMHUYECKHE, JAEMOHCTPALMOHHBIE M pPa3/laTOYHbIE MOJEIH,
BKJIIOYAsi HATypaJIbHbIe OObEKTHI;

e BCIIOMOTaTelbHOE 000PYIOBAHHUE;

® KOMIUIEKT TEXHUYECKOW JOKYMEHTAIlMH, B TOM 4YKCIIe IacropTa Ha CpelcTBa
00y4eHUs, THCTPYKIIUU 10 UX UCTIOIB30BAHUIO U TEXHUKE 0€3011aCHOCTH;

e OuOIMOTEYHBIN OH/I.

B 6ubmmoteunbiit poHA BXOAAT YUCOHUKH, YU€OHO-METOINYECKHUE KOMIIJIEKThI
(YMK), obGecnieunBaronye 0CBOGHHE WHTETPUPOBaHHON Kypca «EcTtecTBo3HaHHEY,
PEKOMEH/IOBAaHHBIC WM JOMYIIEHHBIC JI1 MCIOJIB30BaHUS B MPOQECCHOHATHHBIX
00pa30oBaTENbHBIX OpPraHU3ALMIX, PEATU3YIOIHUX 00pa30oBaTeNbHYI0 pPadovylo
nporpammy cpenHero oomiero odpazosanus B npeaenax ocBoenus IIIICC3 na 6aze
OCHOBHOrOo  oOmiero  oOpa3oBaHHS. bubGnuoreunbli  QoHA  AOMOIHEH
SHITUKJIONEANSIMH, CIPABOYHUKAMH, HAYYHOH W HAyYHO-TIOMYJISAPHOW JUTEPaTypOil
€CTECTBEHHO-HAYYHOI'O COJIEPKaHUS.

B npomecce ocBoenust paboueld mnporpammbl Kypca «EcrecTBO3HaHUE»
oOydaromuecss HUMEIT JOCTYNl K D3JEKTPOHHBIM y4eOHBIM MarepuajaM 1o
€CTECTBO3HAHUIO, HUMEIOUIMMCS B CBOOOJHOM JocTyne B ceTu HHTepHer
(37IEKTPOHHBIM KHHUTaM, MpaKkTUKyMaMm, TeCTaM M JIip.), calTaM TOCYyJapCTBEHHBIX,
MYHHITUTATBHBIX OPIaHOB BJIACTH.

4. PEKOMEHIYEMAS JIMTEPATYPA
Jst o0ydaromuxcs
OcCHOBHBIE ICTOYHUKH

Pa3nen |. ®usuka

Camotinenko I1.M. EctecTtBoznanue. @usuka: y4eOHHK M CTYI. YUYPEKICHUN
cpen. mpod. obpazoBanus. —6-¢ u3z., crep. — M.: UL «Axagemusy», 2020.

Camoitnenxko II.M. EcrecrBo3nanme. @Dusmka: y4eOHHMK ISl CTYIACHTOB
npo¢heCCUOHANIBHBIX 00pa30BaTENIbHBIX OpPraHu3allfii, OCBaMBalOIIUX Npodeccuu u
cneuuanbHoctu CI10. — M.: ULl «Axkagemusi», 2017.

Cawmoitnenko I1.1. EcrectBo3nanue. ®usnka. COOpHUK 3a1a4: yuel. mocooue ajs
CTYyJICHTOB TIPOQECCUOHAIILHBIX 00pa3oBaTEeIbHBIX OpTraHU3alMii, OCBAaWBAIOLIUX
npodeccun u cneunanbaoctu CI1O. — M.: U1 «Akagemus», 2017.

Pazpea |l. Xumus
["abpuensn O.C., OcrpoymoB W.I'. EcrecTBo3Hanue. Xumusi: y4eOHUK ISl CTY/I.
yupexaeHuit cpes. npod. obpazoBanus. — 2-¢ u3fd., crep. — M.: ULl «Akanemusi»,
2017.
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Pa3nea |11. BuoJsiorus
[Mapurytuna JI.A. EctectBo3Hanue. buonorus: y4eOHUK Ul CTyA. yUpEKICHUIM
cpen. mpod. obpazoBanus. — 2-¢ u3., crep. — M.: UL «Akagemus», 2017.

JlonoiHUTEIbHbIE HCTOYHUKH

['openoB, A. A. KoHuenuu coBpeMeHHOTO €CTECTBO3HAHUSA : yueb. mocodue s
CIIO / A. A. T'openoB. — 4-¢ uzn., nepepad. u gon. — M. : U3pgarensctBo FOpaiir,
2019. — 355 c.

['ycelixanoB M.K. EctectBo3nanme: yueOHuk u mpaktukym mins CIIO / M. K.
I'yceiixanoB. — 8-e usn., nepepad. u gon. — M. : UznarensctBo FOpaiit, 2017. —
442 c.

Epemuenko O.3. buonorusi: yuenue o 6uocdepe : yued. mocodue mnsa CIIO /
0.3. Epemuenko. — 3-e u3f., nepepad. u gon. — M. : U3natensctBo KOpaiit, 2019.
— 236 c.

Ceupunos B.B. EcrectBo3znanue: yue6. nocodue ansa CITO / B.B. Ceupunos, E.W.
CeupumoBa ; mox pea. B. B. CeupmmoBa. — 3-¢ u3a., ucnp. u gon. — M. :
NsparenscTBo Opaitt, 2019. — 310 c.

CmupaoBa, M. C. EcrectBo3Hanue: yueOHUK W mnpaktukym miga CIIO / M. C.
CmupHoBa, M. B. Hexmonosa, T. M. CmupraOBa. — 2-¢ u3a. — M. : 3marenscTBO
HOpaiir, 2017. — 332 c.

st npenogaBareJiei

06 oOpazoBanuu B Poccuiickoit @enepanun: deaep. 3akoH ot 29.12. 2012 Ne 273 -
®d3 (B ACHCTB. pex.)

[Ipuka3z MunucrepctBa obOpazoBanus U Hayku PD ot 17.05.2012 Ne 413 «O06
YTBEPXKACHUU (DeaepaqbHOr0 TrOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa
cpeaHero (IOJHOro) O0IIEero 00pa3oBaHus».

[Ipuka3z MunucrepctBa oOpa3zoBanus W Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnH u3MeHeHuid B IIpukaz MunucrepcTBa oOpa3zoBanusi 1 Hayku Poccuiickoii
Oeneparun ot 17.05.2012  Ne 413  “O0 ytBepxkaeHun ¢eaepaibHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa cpeAaHero (MOJHOTO) OOIIero
00pa3oBaHUs».

IIpuka3z MunucrepctBa odpazoBanus u Hayku PO ot 31 nexabps 2015 r. Ne 1578
"O BHeceHWM W3MEHEHUW B (delepalbHBIA TOCYIApCTBEHHBIN 00pa30BaTEIbHbIN
CTaHJapT CPEeIHETo 0011ero oopa3oBaHusl, yTBEPKACHHbBIN MprKa3oM MuHuUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit deneparum ot 17 mast 2012 . Ne 413"

[Tucemo JlemaprameHTa TroOCYJapCTBEHHOW TOJUTUKU B cdepe MOATOTOBKU
pabouux kaapos u 110 MunucrepctBa oopazoBanus u Hayku PO ot 17.03.2015 Ne
06-259 «PexkoMeHmanui 1O OpraHU3AIlMU  TIOJYYCHHS CPEAHEro  OOIIero
oOpa3oBaHMsl B TIpeleNiax OCBOCHHUS O00pa3oBaTENbHBIX MPOTPAMM  CPEIHEro
npodeccoHanbHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHUsS C
y4eToM TpeOoBaHMl (eepalibHbIX TOCYAAPCTBEHHBIX 00pa30BATENbHbBIX CTAHIAPTOB
U MojydyaeMod mnpodeccud WIM CHEUUaIBbHOCTH CPEAHEro MnpodecCuOHaNIbHOIO
00pa3oBaHUS.

35



[IpumepHass ocHoBHasi oOpa3oBareibHas MporpaMMa CpedHero  oOIero
oOpa3zoBanusi, OJOOpeHHass perieHneM (emepaabHOr0  Y4eOHO-METOAMIECKOTO
o0BbeIMHEHUs 1o 001IeMy 00pa3oBaHuio (IPOToKoJ OT 28 uroHs 2016 1. Ne 2/16-3).

EcrectBo3znanme: yueonuk nis CI1O / B. H. JlaBpunenko [u ap.] ; moa penakmuei
B.H. JlaBpunenko. — 5-¢ u3a., nepepad. u gom. — Mocka: U3garensctBo FOpaiir,
2019. — 462 c.

Kanke B.A. KoHuenmum COBpEMEHHOTO €CTECTBO3HAHUSA: YYEOHHMK JUIS
akajgemudyeckoro OakamaBpuata / B. A. Kanke, JI. B. Jlykammua. — M.:
NznarensctBo FOpaiit, 2016. — 338 c.

Ko3una, E. ®. EctecTBO3HaHHEe ¢ MeTOAUKOM npernoaBanus. [IpakTukym : y4eo.
nocobue mis CIIO / E. ®@. Ko3una. — 2-¢ uza., uchp. u gomn. — M. : U3gaTenscTBo
FOpaiir, 2018. — 256 c.

Kosuna E.®. Meroauka mpenojaBaHus ecTecTBO3HaHUsA. [IpakTukym : yueO.
mocobue s akagemudeckoro OakanaBpuata / E. @. Ko3una. — 2-e u3a., uchp. u
norn. — M. : M3parensctBo FOpaiit, 2019. — 256 c.

KoHnenuuu COBpPEMEHHOIO €CTECTBO3HAHUS: YYEOHMK Jid aKaJIeMHUYECKOIo
Oakanaspuarta / C. A. Jlebenes [u ap.] ; mox o6m. pexa. C. A. Jlebenera. — 4-¢ u3n.,
ucnp. u pon. — M.: M3parensctBo FOpaiit, 2019. — 374 c.

[yTtaneBa, A.B. ®@unocodckue nmpoOiemMbl €CTeCTBO3HAHUSA: y4yeOHOe mocolue
s CI1IO/ A. B. llyranesa. - Mocksa : M3narensctBo FOpaiit, 2020. — 163 c.

HNuTepHeT-pecypcesl

www.class-fizika.ru («Knaccuas gocka st T'0003HATEIBHBIX) ).

www.interneturok.ru («Bumeoypoku 1o mpeaMeraM IKOJIBHOM POrpaMMbI»).

www.pvg.mK.ru (omumnuana «ITokopu BopoObeBbI ropsD»).

www.alhimikov.net (OOpa3oBatebHbII CAaNT TSI HIKOJBHUKOB).

www.chem.msu.su (DnekTpoHHas OMOJIMOTEeKa 1O XHUMHUM ).

www.hvsh.ru (kypHaim « XuMus B IIKOJIEY).

WWW.hij.ru (KypHaIT « XUMUS 1 KH3HBY)

www.biology.asvu.ru (Bcs ouonorus. CoBpeMeHHast OMOJIOTHS, CTaThH,
HOBOCTH, OMOIHMOTEKA).

http://window.edu.ru/ (EauHOE OKHO AOCTyIa K 00pa30BaTEIbHBIM pecypcam
NutepHera.

https://academia-moscow.ru/ (37eKTpoHHas OMOIMOTEKA KOJIJISIKA).
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