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1. HOACHUTEJIBHASA 3AIINCKA

1.1. O61acTs npuMeHeHus1 padoveil NPOrpaMmbl

Pabouas mporpamma o01ieo0pazoBaTeabHON yueOHOU AucUIIMHBI EcTecTBO3HaHNE
SIBJISICTCS] 4YaCThIO TTPOTPAMMBI ITOJATOTOBKH CHEIIHAIMCTOB cpeaHero 3BeHa (nanee [ITICC3) B
coorBercTBUH ¢ PI'OC no cnenuansnoctsiMm CIIO  conuanbHO-?KOHOMHYECKOTO TPOQHIIS
peann3yeMbIX aKaJIeMHH.

1.2. HopmaTtuBHas 0a3a s pa3padoTku padoyeil mporpaMMmbi:
PaGouas nporpamma pa3padoTraHa Ha OCHOBe
o @enepalbHOTO TOCYJApCTBEHHOIO 00pa30BaTEIbHOrO CTAaHIApPTa CpPEAHEro OOUIero
o0Opa3oBaHMs, YTBEPKICHHOTO IpUKa3oM MuHHUCTEpCTBAa 00pa3oBaHus U HAyKu Poccuiickoit
®enepanun ot 17 mas 2012 1. Ne 413(pen. ot 29.06.2017);
o @enepalibHBIX  TOCYJIApPCTBEHHBIX  00pa3oBaTeNIbHBIX  CTaHIAPTOB  CPEIHEro
npoheccCuoHaNBFHOT0 00pa30BaHus MO CIEIUATBHOCTSIM:
38.02.01 «DxoHOMUKA W OYXTranTepcKuil y4er (IO OTpacisiM)», YTBEPXKACHHOTO IPUKA30M

MunucrepcTBa obpa3oBanus U Hayku Poccwmiickoii ®enepanmun Ne 69 ot 05.02.2018 1.,
3apeructpupoBaHHoro MunucrepcrsoM roctuiuu (per. Ne 50137 ot 26.02.2018r.)
38.02.06 «PuHAHCBI», YTBEPKACHHOIO NpHUKa3oM MuHHCTEpCTBa 00pa30BaHUs U HayKH

Poccuiickoit @eneparuun Ne 65 ot 05.02.2018 r., 3apeructpupoBaHHOr0o MUHHCTEPCTBOM
toctunuu (per. Ne 50134 ot 26.02.2018r.)

PexomeHnpanuii mo opraHu3aluy IOJIyYEHHUs CpelHero oouiero oOpa3oBaHUs B IHpejaenax
OCBOEHHUS 00pa30BaTeNbHBIX MPOrpaMM CPeAHEro NpoQecCHoHaIbHOro 0Opa3oBaHus Ha Oase
OCHOBHOIo o00mero oopasoBaHusi ¢ yuderoM TpeOoBaHuil denepalibHbIX TrOCyIapCTBEHHBIX
00pa3oBaTEeNbHBIX CTAHAAPTOB M IOJy4aeMOW MPO(EecCHH WM CIEHUATBHOCTH CPETHETO
npodeccuoHaibHOTO 00pa3oBaHusa (mucbMo JlemapramMeHTa TOCYAapCTBEHHOW TOJUTHKUA B
chepe MOATOTOBKUA pabOuMX KaJApOB W JOTMOJHUTEIHLHOTO MPOQPECCHOHAIBHOTO 00pa3oBaHUS
ot 17.03.2015 Ne 06-259);

IIpumepHOIl mporpammsl 10 AMCHMIIIMHE, pekomeHnoBaHHOU PI'AY OUPO B kauecTBe
MPUMEPHON MporpamMmsl Ui peaiv3allid OCHOBHOM NpOo(decCHOHaIbHOM 00pa3oBaTeNbHOMN
nporpammbl CITO Ha 6a3e 0CHOBHOTO 00111ero 00pa3oBaHusl C MOJIYYCHHUEM CPETHET0 00IIEero
oOpaszoBanust npoTokoa Ne 3 ot 21 urons 2015 r., per Ne 374 peuensun o123 urons 2015 r.
OI'AY «DHUPOy,

IIpumepHOIl mporpammsl 10 AUCHMIIIMHE, pekomeHnoBaHHOU PI'AY OUPO B kauecTtBe
IPUMEPHOI MporpaMmbl AJIs pealn3aluyd OCHOBHOHM mNpodeccroHalbHOW 00pa30BaTebHON
nporpamMmMbl CITO Ha 6a3ze OCHOBHOTO 00111€T0 00pa30BaHus C MOJTYYEHHEM CPETHEro 00IIero
oOpaszoBanust mpoTokoa Ne3 ot 21 urons 2015 r., per Ne 387 penensuu ot 23 urons 2015 r.

DOI'AY «DPUPOy,
e [Iporpamm noaroroBku crienuanuctoB cpennero 3seHa CIIb I'BIIOY AVI'CI'ull

1.3. Hean y4eOHOI IMCUMILUINHBI:
COI[ep)KaHI/IC porpamMmaI «EcTtecTBO3HaHNE) HaIpaBJICHO Ha JOCTUKCHUC CIICAYIOIINUX



OCHOBHBIX HeJIei:

OCBOCHME 3HAaHMM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHMHE MHpa M METOJax
€CTECTBEHHBIX HayK; 3HAaKOMCTBO C Hauboiee BaXKHBIMU UICSIMH U JOCTHKEHUSIMU
€CTECTBO3HAHMS, OKA3aBIIUMH OIIPEACIIAIOICE BIMSIHUE HA Pa3BUTUE TEXHUKU U TEXHOJIOTHH;
OBJIAJICHUE YMEHHUSIMH MPUMEHSTh I[OJIyYeHHbIE 3HAHUA I OOBSICHEHMs SBICHUI
OKPY’KaIOIIETr0 MUPA, BOCTIPUATHS HH()OPMAIIH €CTECTBEHHO-HAYYHOT'O U MPO(ECCHOHATBEHO
3HAYUMOTO COJICP)KAHUS; PA3BUTHUE HUHTEIUIEKTYaJbHBIX, TBOPYECKUX CIIOCOOHOCTEH U
KPUTHUYECKOIO MBILUIEHUSI B XOJE€ MPOBEACHUS IPOCTEHIIMX MCCIEAOBaHUN, aHalu3a
SIBIIGHUH, BOCIIPUATHS U UHTEPIIPETAIIMH €CTECTBEHHO-HAYYHOM nHpOopManuu;

BOCIIUTaHHE YOEXKICHHOCTH B BO3MOXXHOCTH IMO3HAHHSI 3aKOHHOM MPHUPOJIBI U UCIIOIH30BAHUS
JOCTH)KEHHI €CTECTBEHHBIX HAyK /JIs pa3BUTHS LUBWIM3ALMM W TOBBILICHHUS KayecTBa
KU3HH;

MPUMEHEHHE ECTECTBCHHO-HAYYHBIX 3HAHMM B MTPO(ECCHOHATBLHOM JEsTeNbHOCTH U
MOBCEHEBHOM JKM3HU Il oOecreueHus: 0e30MacHOCTH KU3HEICSTEIBHOCTH; TPAMOTHOTO
WCIIO0JIb30BaHUSI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 3J0POBbs, OKPYKAIOIIEH Cpebl.
c(OpPMUPOBAHHOCTh TMPEICTABICHUA O IICJIOCTHOH COBPEMEHHOH €CTECTBEHHOHAYYHOU
KapTUHE MHUpa, O NPUPOJE Kak €AMHOW UEIOCTHOM CHUCTEME, O B3aUMOCBS3M YEJIOBEKa,
MIPUPOJIBI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX MacIiTabax BceneHHOMH;

BJIQJICHUE 3HAHMSIMH O HaumOojee BaXKHBIX OTKPBITHSIX W JOCTHXKEHHUSX B o001acTu
€CTECTBO3HAHMS, IMOBJIMABIIMX HA DBOJIOLMIO IIPEACTABICHHM O IPUPOJE, HA PA3BUTHE
TEXHUKHU U TEXHOJIOTHA;

c(OPMHPOBAHHOCTh YMEHHUSI TNPHUMEHSATh ECTECTBEHHOHAYYHBIE 3HAHUS IS OOBSCHEHUS
OKpYXAaloIMX  SBJICHUN,  COXpaHEHUs  370pOBbs,  obOecredeHHs  0€30MaCHOCTH
KU3HEIEATEIBHOCTH, OepeXHOro OTHOILIECHUS K IIpUpOJAE, pPalMOHAIBHOTO
MIPUPOIONOIB30BaHUS, & TAK)KE BBITIOJHEHHS POJIM TPAMOTHOTO MOTPEeOUTENS;
c(OPMHPOBAHHOCT MPEJACTABICHUI O HAYYHOM METOZC TO3HAHUS IMPHPOIBI U CPENCTBAX
M3Yy4Y€HHUs MEraMupa, MakpoMupa U MUKPOMHPA; BJIaJIEHUE TPUEMAaMU €CTECTBEHHOHAYYHBIX
Ha0JII0/IEHUH, ONIBITOB UCCIIEJIOBAHUN U OLIEHKH JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTAaTOB;
BJIAJICHUE TOHATUWHBIM allllapaToOM €CTECTBEHHBIX HAyK, IMO3BOJIAIONIMM IO3HAaBaThb MHUP,
y4acTBOBAaTh B JMCKYCCHUSX [0 €CTECTBEHHOHAYyYHBIM BOIIPOCAaM, MCIOJIB30BAaTh PA3IUYHbBIC
WMCTOYHUKUA MH(POPMAIUU ISl TIOATOTOBKH COOCTBEHHBIX Pa0OT, KPUTUYECKH OTHOCUTHCS K
coobmenusiMm CMU, coneprxamum HaydHy0 HHGOPMAIIHIO;

chOpMUPOBAHHOCTh YMEHHUI TMOHUMAaTh 3HAYUMOCTh €CTECTBEHHOHAYyYHOTO 3HAHUS IS
Ka)KJIOT0 YEJIOBEKa, HE3aBUCUMO OT €ro Npo(hecCuOHATbHON 1eATENbHOCTH, pa3andaTh (HaKkThl
U OLIEHKH, CPaBHUBAaTh OLIEHOYHbIE BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSIMHU OLIEHOK U CBS3b
KPUTEPHUEB C ONPENEICHHON CUCTEMOM LIECHHOCTEM.

Paznen nkonorus

* moay4deHue PyHIaMeHTaIbHbIX 3HAHUH 00 YKOJOTHYECKUX CUCTEMAX U OCOOCHHOCTAX UX

(1)YHKL[I/IOHI/Ip0BaHI/IH B YCJIOBUAX HapaCTanmeﬁ aHTpOHOFeHHOﬁ HarpyskKu, UCTOpUHA
BO3HHUKHOBCHUA U PAa3BUTHA DKOJIOTHHU KaK eCTeCTBeHHO-HaquOﬁ n COL[I/IﬂJ'IBHOﬁ JUCIUITIINHBI,
€C poJikt B q)OpMI/IpOBaHI/II/I KapTUHBI MHpa; O MECTOZAAaX HAYYHOI'O ITO3HAHUS,

® OBJIAJICHUC YMCHUAMU JIOTHYCCKU MBICIIUTD, 000CHOBBIBATH MECTO H POJIb SKOJOTUYCCKUX

3HaHUH B HpaKTquCKOﬁ ACATCIIBHOCTHU HIOI[CP'I, Pa3BUTHHU COBPCMCHHBIX TCXHOHOFHﬁ;
OIpPEACIIATh COCTOAHHUE SKOJIOTHYCCKUX CUCTEM B IPUPOJAC U B YCIIOBUAX TOPOACKUX U CCIIBCKUX
HOCCHCHHﬁ; MMpOBOAUTH HaGJIIO,Z[eHI/I}I 3a IPUPOAHBIMU U UCKYCCTBCHHBIMH 3KOCUCTCMAMU C
LEJIBIO UX ONMMCAaHUW U BBIABJICHUSA €CCTCCTBCHHBIX U aHTPOIIOI'CHHBIX I/ISMeHeHI/II\/II;

® pa3BUTHUC MO3HABATCIIbHBIX HHTCPCCOB, UHTCIIJICKTYAJIbHBIX U TBOPUYCCKHUX CIIOCOOHOCTEH

oOyJaroluxcst B Mpoliecce N3yu4eHus: HIKOJIOTUN; TyTe pa3BUTHUS IPUPOIOOXPAHHOM
JeSITeIbHOCTH; B X0/1€ PA0OTHI C pa3IMYHBIMU HCTOYHUKAMH WH(POpMAIINH;



* BOCITUTaHHUE YOSKIECHHOCTH B HEOOXOAMMOCTH PAIMOHAILHOTO MPUPOAOIIOIE30BAHNUS,
OepeXKHOr0 OTHOIIEHUSI K IPUPOJHBIM PecypcaM U OKpyKarolllel cpesie, COOCTBEHHOMY
3JI0POBBIO; YBAXKCHHSI K MHCHHUIO ONITIOHEHTA TPU 00CYKIEHUH IKOJIOTUIECKHIX TTPOOIIeM;

* UCII0JIb30BAHKE MTPUOOPETEHHBIX 3HAHUI U YMEHHI 110 3KOJIOTUU B TIOBCETHEBHOM KU3HU
JUTSI OLIEHKH TTOCJIEJICTBUN CBOEH JEATEIBbHOCTH (U JEATEIbHOCTH APYTUX JIIOACH) 10
OTHOIICHHUIO K OKPY’Kalollel cpefie, 310pOBbI0 IPYTHX JIIOACH U COOCTBEHHOMY 3/I0POBBIO;
COOJTFOICHUIO MPABWII MIOBEACHUSI B IPUPOJIC.

* chopMHPOBAHHOCTH MPEACTABICHUN 00 HIKOJIOTHYECKOM KYJIbType KaK yCIOBUU
JOCTHIKEHUS YCTOHYMBOTO (COATaHCUPOBAHHOTO) Pa3BUTHS OOIIECTBA U PUPOJIBI, 00
9KOJIOTMUECKUX CBS3AX B CHCTEME "4elioBeK - OOIIEeCTBO - mpupoza';

* chopMHPOBAHHOCTH IKOJIIOTUYECKOTO MBITIICHUSI M CTIOCOOHOCTH YYUTHIBATH U OIICHUBATH
HKOJIOTMYECKHE MOCIEACTBUS B pa3HbIX chepax AeqaTeIbHOCTH;

* BJIQJICHUE YMEHUSAMH MPUMEHSTH YKOJIOTHYECKUE 3HAHUS B )KU3HEHHBIX CUTYalLUSX,
CBSA3aHHBIX C BBIIIOJIHEHHNEM THUIIMYHBIX COLIUAIIBHBIX POJIEH;

* BIIQJICHHE 3HAHUSIMH SKOJIOTHUECKUX UMIICPATHBOB, IPAKIAHCKUX MPaB M 00s13aHHOCTEH B
o0JacTu SHEPTO- U pecypcocOepekeHusl B MHTEPEcaX COXPaHEHUS OKPY KAIOIIeH CpeIbl,
3JI0pOBbS U OE€30MTACHOCTH KHU3HU;

* chopMHPOBAHHOCTH JTMYHOCTHOTO OTHOILIEHUS K IKOJIOTMYECKUM IIEHHOCTSIM, MOPaJIbHOM
OTBETCTBEHHOCTH 3a SKOJOTMYECKHUE MOCIIECICTBUS CBOUX JICUCTBUI B OKPYKAlOILEH CpelIe;

* chopMHPOBAHHOCTH CIOCOOHOCTH K BBIIMOJHEHUIO TPOEKTOB IKOJIOTHUECKU
OPUEHTUPOBAHHOMN COLMAIBHON JESTEIHLHOCTH, CBSI3aHHBIX C SKOJIOTUYECKON O€301aCHOCTHIO
OKPY’KaloIlle cpefibl, 310POBBEM JIFOAEH U MOBBILIECHUEM UX 3KOJIOTMYECKOU KYJIbTYPBHI.

2. OBIIIASI XAPAKTEPUCTUKA YYEFHONU JTUCIUILINHBI

JlucuMiimHa ecTeCTBEHHbIE HAYKH OTHOCHUTCA K IpeaMeTHol oOmactu EcrecTBo3HaHue.
Has TIICC3  counanbHO-3KOHOMUYECKOTO MPO(WiIs TUCHMIUIMHA SIBIIseTCs 6a30BOM.

EcrectBo3HaHne — Hayka O SBJIGHMSIX HW 3akoHax mpuponbl. CoBpeMeHHOE
€CTECTBO3HAHNUE BKJIIOUAET MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpaciei, U3 KOTOPBIX
HauOoJsee BaKHBIMH SBISIOTCS (u3MKa, XuMus U Ouosorus. OHO OXBaThIBA€T MIMPOKUI
CIIEKTp BOIIPOCOB O Pa3HOOOPA3HBIX CBOMCTBaX OOBEKTOB MPHPOJIbI, KOTOPHIE MOXHO
paccMaTpuBaTh KakK €IMHOE 1IEJI0E.

EcTtecTBeHHO-Hay4YHbIE 3HAHMS, OCHOBAaHHbIE HAa HUX TEXHOJOTMU (HOPMHUPYIOT HOBBII
o0pa3 ku3HU. BbICOKOOOpa30BaHHBIM YEIOBEK HE MOXKET JAUCTAaHLIUPOBATHCS OT
(yHIaMeHTaNbHBIX 3HAaHUN 00 OKpY’KalOIlleM MUpPE, HE PUCKYS OKa3aThCsl OECIIOMOIIHBIM B
npodeccuoHanbHON JAesTenbHOCTH. JIro0oe MepcrneKTHBHOE HaIpaBleHHE esTeIbHOCTH
YyelloBeKa MpsSMO WM KOCBEHHO CBA3aHO C HOBOW MaTepHaJbHOM 0a30il M HOBBIMHU
TEXHOJIOTUSIMU, U 3HAHUE UX €CTECTBEHHO-HAYYHOU CYLIHOCTH — 3aKOH yCIIeXa.

EcrectBo3HaHme —  HeoTheMJIeMas  COCTABIISIONIAS  KYJBTYPBL:  ONpENelsis
MHPOBO33pPCHUE YEIOBEKA, OHO MPOHUKACT M B TYMaHUTapHYIO cepy, U B OOIIECTBEHHYIO
KHU3Hb. PaIlMOHANBHBI €CTECTBEHHO-HAYYHBI METO/, C(HOPMHPOBABIIMHCS B paMKax
€CTECTBCHHBIX HayK, 00pa3yeT eCTEeCTBEHHO-HAayYHYI0 KapTHHY MHpa, HEKoe O0OpasHo-
¢dunocogpckoe 00001IeHNE HAYUHBIX 3HAHUH.

OCHOBY ecTeCTBO3HAHMs IpEJCTaBIseT (PU3MKA — HayKa O HPUPOJe, H3ydarouias
HauOojee BaKHbIC SIBJICHMS, 3aKOHbl W CBOMCTBa MaTepuanbHOro Mmupa. B  ¢usuxe
YCTaHABIUBAIOTCS YHUBEPCAIBHBIE 3aKOHBI, CIIPABEJIMBOCTh KOTOPBIX MTOATBEPKAAETCS HE



TOJILKO B 3€MHBIX YCJIOBHUAX M B OKOJIO3EMHBIX TPOCTPAHCTBAX, HO U BO Bcell Beenennoii. B
3TOM 3aKJIIOYAeTCs OAMH M3 CYIIECTBEHHBIX IMPHU3HAKOB (U3UKU KaK (hyHIAMEHTAIbHOU
Hayku. Ousnka 3aHMMaeT 0coboe MECTO Cpelld eCTECTBEHHBIX HAyK, TO3TOMY €€ MPHUHSITO
CUHMTATh JIUJIEPOM €CTECTBO3HAHUS.

EcrecTBO3HaHME Kak HayKa O SIBJCHUSX M 3aKOHAX MPHUPOJIbI BKIIOYAET TAKXKE OJHY U3
BOKHEHIIUX OTPACIIEH — XUMHUIO.

Xumus — HaykKka O BC€HOICCTBax, HX COCTAaBE€, CTPOCHHHU, CBOﬁCTBaX, mpouneccax
npeBpalliCHuA, HUCIIOJIb30BAHUHU 3dKOHOB XHMMHU B HpaKTquCKOﬁ JACATCIIBHOCTHU Jnoneﬁ, B
CO3JaHH1 HOBBIX MAaTC€PHUAJIOB.

buonoruss — cocrtaBHas 4acTh €CTECTBO3HAHUSA. JTO Hayka O XuBOM mnpupozae. OHa
M3y4aeT PaCTUTEIbHBIN, )KUBOTHBIN MHP U YEJIOBEKa, UCTIOIb3Ys KaK COOCTBEHHBIE METO/IbI,
TaKk U METOJbl APYTUX HAYK, B YaCTHOCTU (U3MKHU, XMMHH U MATEeMAaTUKH: HAOIIOIEHMUS,
SKCIEPUMEHTBI, UCCIEAOBAHMS C IOMOLIBIO CBETOBOI'O M JJIEKTPOHHOTO MHKPOCKOIA,
00pabOTKy CTaTHCTUYECKUX MJAHHBIX METOJaMH MaTEeMaTHYeCKON CTAaTUCTHKU U JIp.
buosorus BBISBISIET 3aKOHOMEPHOCTH, MPUCYILHE )KU3HU BO BCEX €€ MPOSIBICHUSX, B TOM
qrciie 0OMEH BEIIEeCTB, POCT, Pa3MHOKEHUE, HACIIEICTBEHHOCTh, HU3MEHUNBOCTb, SBOJIIOIHIO
U Jp.

B nponecce peanuzanuu coxepikaHus ydeOHOM aucuuruinHbel - «EcTecTBo3HaHME»
3HaYMMO H3ydeHue paszena «Pu3nka», KOTOPbIi BHOCUT CYLIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHUNA 00 OKpY’KaloUIeM MHpe. DTOT pa3fell ABJISETCS CUCTEMOOOPa3yIOIIUM JUIsl IPYTHX
pa3zfenoB y4eOHOH AMCHUIUIMHBI, IOCKOJIBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE
COJIepKaHUs KypCOB XMMUHU U OHOJIOTHH.

IIpy wn3ydyenunm ydeGHOro Marepuajga MO XUMUUM M OHOJIOTMM IEJIECO00pa3HO
aKLEHTUPOBAaTh BHUMaHUE OOYYalOUIMXCA Ha XU3HEHHO BAXKHBIX OOBEKTaX MPUPOABI U
opraHuzMe desjgoBeka. JTo ruapochepa, armochepa U Ouochepa, KOTOpHIE
paccMaTpuBarOTCA C TOYKM 3PEHUS XMMHUYECKHX COCTaBOB M CBOWCTB, WX 3HAYEHUS JUId
KHU3HEIEATEIBHOCTH JIFOACH.

DKOoJ0rus — Hay4Hasl JUCLUIUIMHA, U3y4Yarolas BCE aCIEKThl B3aMMOOTHOIICHUN
YKUBBIX OPIraHU3MOB U CPEJIbl, B KOTOPOI OHU OOMTAIOT, @ TAKXKeE MOCIEICTBUS
B3aMMOJICHCTBHS CUCTEM «OOIIECTBO» U «IIPUPOIa», YCIOBHS HEAOMYLICHUS JTHO0
HEUTpaAIU3allN ITUX ITOCIEICTBUM.

OOBeKTaMM N3y4EHUS SKOJIOTUU SIBISIOTCS )KUBbIE OPIaHNU3MBbI, B YACTHOCTH YEJIOBEK, a
TaK)X€ CUCTEMBI «OOILECTBO» U «IIPUPOAA», UTO BHIBOJUT IKOJIOTHIO 32 paMKU
€CTECTBEHHOHAYYHOW JUCLMIUIMHBI ¥ IPEBPALIAET €€ B KOMIUIEKCHYIO COLIMATIbHYIO
JTUCIUIUIAHY.

OKOJI0TUs Ha OCHOBE U3YUYEHHS 3aKOHOB B3aUMOJIEHCTBUS YEJI0BEUECKOTO
oOuiecTBa ¥ MPUPO/IbI MpeAsiaraeT MyTH BOCCTAHOBJIEHUS HAPYILIEHHOTO MPUPOIHOTO
6anaHca. DKOJIOTHsl, TAKUM 00pa30M, CTAHOBUTCS OJTHOW U3 OCHOBOIIOJIATAIOIINX HAYUHBIX
JUCIUIUIMH O B3aMMOOTHOIICHUSX PUPO/IBI U OOIIECTBA, a BiIaJIEHUE SKOJIOTHIECKUMU
3HaHUSMHU ABISETCS OJTHUM U3 HEOOXOAMMBIX YCIOBUH pean3aliiy CrieraIicTa B II00on
Oyymiei mpoheccuoHaIbHON NeITeTbHOCTH.

OcHoBy cojnepkaHus pazzeiia « IKOJIOTHUsD COCTaBIISIET KOHLENIUS YCTOMYUBOIO
pa3Butus. B cooTBeTCTBUY C HEW BBIIEIEHBI COJIEPKATENbHbIE JIMHUU: IKOJIOTHS KaK
HayyHas AUCLMIIJIMHA U SKOJIOTMUECKNE 3aKOHOMEPHOCTH;, B3aUMOJICHCTBUE CUCTEM
«TIpUPOJa» U «OOILIECTBO»; MPUKIIAHbIE BOMPOCH! PELICHUS 3KOJOTHYECKUX MTPOoOIeM B



paMKax KOHIIETILINY YCTOMYHUBOIO Pa3BUTHS; METOIbI HAYYHOTO ITO3HAHUS B DKOJIOTHHU:
€CTECTBEHHO-HAyUHbIE U TYMAHUTAPHBIC ACTIEKTHI.

[Tpu oTbope coneprkanus pazzena « IKOJIOTUsD UCTIOIb30BaH KYJIbTYpOCOOOpa3HBbIii
MOAXO0/, B COOTBETCTBUH C KOTOPBIM 00YyUarolIrecs TOJKHBI YCBOUTh 3HAHUS U YMEHUS,
HeoOxoauMBbIe Ui (opMHUpOBaHUS O0IIEH KyJIbTYpbI, ONPEISISIIONIeH aJeKBaTHOE
IIOBE/ICHNE YEJIOBEKA B OKPYXKAIOIIEH cpelie, BOCTPEOOBAaHHBIE B dKU3HU U B IIPAKTUUECKOMN
NeSITeIbHOCTH.

B «Dxonorus», B coaepkaHi KOTOPOI BEAYIIUM KOMIIOHEHTOM SIBIISIFOTCS
Hay4yHbIe 3HAHUSI U HAyYHbIE METO/IbI TO3HAHUS, HE TOJIKO MO3BOJIAET CHOPMUPOBATH Y
00yyYaroImuxcs HeJOCTHYIO KapTHHY MHpPa, HO U TIPOOYKAAET Y HUX SMOIIMOHAIBHO-
LIEHHOCTHOE OTHOIIEHHUE K H3y4YaeMOMY MaTepuaity, TOTOBHOCTh K BbIOOpY JeHCTBUI
OTNpe/IeJICHHON HAPaBIEHHOCTH, YMEHUE KPUTUYECKHU OLICHUBATh CBOU U UyXKHUE JICUCTBUS
U TIOCTYTIKH.

3. MECTO YUYEBHOM JUCIHUILIUHBI B YYEFHOM ILJIAHE

B yuebnpix mmanax IMIICC3 pucuumimHa BXOIUT B COCTaB 00MIe00pa30BaTEIHLHOTO
y4eOHOr0 LHUKIIA.

O0beM yueOHOM TUCHUIIMHBI M BUABI y4eOHOH padoThI

O0BbeM yacoB/

Bup yueOHo# padoThl
3a4€THBIX €]l

MaxkcumanbHasi yaeOHas HATPy3Ka (Bcero) 162/4,5

Oo0s3aTesbHAsA ayIUTOPHAs y4eOHAsi HATPY3Ka (BcCero) 162

B TOM HHUCJIC:

71ab0paTOpHBIE 3aHATUS 42

IMPAKTUYCCKUC 3aHATUA

Hrorosas arrecranus B popme auddepeHunpoBaHHOro 3a4eta B 1 1 Bo 2
cemMecTpax

4. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUITIIUHBI

OcBoenue conaepxaHusi ydeOHOM mucnmiuinHbl «EcTecTBO3HaHWE» oOecmeynBaeT
JOCTHKEHHE 00YJarOIIUMUCS CIEIYIOIINX Pe3yJbTATOB:
* TUYHOCHHBIX.
JI1— ycTOWYMBBINA HHTEPEC K UCTOPUU U TOCTHIKEHUSM B 00JIACTH €CTECTBEHHBIX HayK,
YyBCTBO TOPJIOCTH 32 POCCHICKHE €CTECTBCHHBIC HAYKH,
JI2— rOTOBHOCTH K MPOJOJDKEHUIO 00pa30BaHusl, MOBBIIICHUIO KBATU(UKAIINK B U30paHHOMN
poeCCUOHABHON JICSITEIbBHOCTA C WCIIOJIb30BAaHWEM 3HAHWM B OOJACTH €CTECTBEHHBIX
HayK;
JI3— 00beKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIUH B OOJIACTH €CTECTBEHHBIX HAYK
JUIS YelloBeKa M OOIEecTBa, yMEHHE HCIOJb30BaTh TEXHOJIOTUYECKUE JIOCTHKEHUS B




oOnactu (hU3MKH, XUMUU, OUOJIOTUU IS MOBBIIIEHUS COOCTBEHHOI'O MHTEIUIEKTYallbHOTO
pa3BUTH B BEIOPaHHOM PO ECCHOHATLHOM e TeNbHOCTH;

JI4— yMeHue mpoaHAIM3UPOBATh TEXHOTCHHBIE MOCIEACTBHS AJISi OKPY’KAIOLIEH Cpensbl,
OBITOBOM M IPOU3BOJCTBEHHOM JESITEIHHOCTH YEJIOBEKA;

JI5— roTOBHOCTb CaMOCTOSITEJIbHO J0ObIBaTh HOBBIE JJIsi ce0si €CTEeCTBEHHO-Hay4yHbIE
3HAHUS C UCTIOJIB30BAHUEM JUJISI 3TOTO JIOCTYITHBIX UCTOYHUKOB HH(POPMAIIHH;

JI6— ymeHue ynpaBliiTh CBOEH MO3HABATEIBHOM AEATEIbHOCTHIO, MPOBOJIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJICKTYAIBHOTO PA3BUTHS;

JI7— ymeHue BbICTpanBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIEHHS B KOMaHJE IO PELICHUIO
00IIKX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS;

* MemanpeomMemHolx:

MI1— oBnajeHne yMEHUSIMHU U HaBBIKAMU PA3JIMYHBIX BHJIOB MTO3HABATEIILHON A TETLHOCTH
JUIS U3YYEHHS PA3HBIX CTOPOH OKPYIKAIOLIEr0 €CTeCTBEHHOTO MUPA;

M2— npuMeHeHHEe OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOEHUS, HAYYHOTO YKCIIEPHUMEHTA)
JUIS U3y4YEHUs Pa3IUYHbIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, C KOTOPBIMU
BO3HHKAET HEOOXOUMOCTh CTAIKUBATHCS B TPOGECCHOHATBHON cdepe;

M3— ymeHue oOmpeaensaTh LETU U 3aJadydl JesITeNbHOCTH, BBIOMPATh CPEACTBA AN HX
JOCTUKCHHSI Ha TIPAKTHKE;

M4— yMeHue UCIIONb30BaTh Pa3iNyHble HCTOYHUKU JIS MOMyYeHHUsl €CTECTBEHHO-HAYYHOU
nH(OpPMALIMY U OIEHUBATh €€ JIOCTOBEPHOCTh JUIS JOCTH)KCHHS TIOCTABJICHHBIX IENCH U
3anauy;

* NPEOMEMHDIX:

[11— cdhopMUPOBAHHOCTh MPEJCTABICHUA O 1EJIOCTHOM COBPEMEHHON EeCTECTBEHHO-
HAy4YHOUW KapTUHE MUPa, IPUPOJC KaK SAMHON IEJIOCTHONW CUCTEME, B3aUMOCBSI3U YEIIOBEKA,
MIPUPO/BI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHnHoii;

[12— BnaneHue 3HaHUAMH O HauOoliee BAXKHBIX OTKPBITUSX U JOCTHXKEHUAX B 00JIACTH
€CTECTBO3HAHMUS, TMOBJIMSABIIAX HA JBOJIONHUIO NPEICTABICHUN O MPUPOJAC, HA DPa3BUTHUE
TEXHHUKHU ¥ TEXHOJIOTHU;

13— chopMHUpOBAaHHOCTH, YMEHHUS TPUMEHITh €CTCCTBCHHO-HAYYHBIC 3HAHHS IS
OOBSICHEHUS] OKPYKAIOIIUX SBJICHHUM, COXpaHEHHs 37J0POBbs, OoOecreueHuss 0e30MacHOCTH
KU3HEJCATCIILHOCTH,  OCPEe)KHOTO0  OTHOIIGHWS K  TPHUPOJE,  PAMHOHAIBHOTO
MPUPOIONOIB30BaHUS, & TAK)KE BBITIOJTHEHHS POJIM TPAMOTHOTO MOTPeOUTENS;

14— chopMUpPOBAaHHOCTH MPEACTABICHHA O HAyYHOM METOJE IO3HAHUS TIPUPOILI U
CpeICTBaX W3Y4YEHHUS MeraMupa, MaKpoMUpa M MHKPOMHUpPA; BIAJIeHHE MpUeMaMu
€CTECTBCHHO-HAYYHBIX HAOJIOJICHUM, OIBITOB, WCCIICIOBAHWA W OIEHKH JIOCTOBEPHOCTH
MOJIy4E€HHBIX PE3yJIbTaTOB;

[15— BnajieHWe MOHATUHHBIM aIlapaToM ECTECTBEHHBIX HAYK, MO3BOJISIONIUM ITO3HABATH
MHUp, Y4acTBOBaTh B JHUCKYCCHUSIX IO €CTECTBEHHO-HAyYHBIM BOIPOCAM, HCIIOJIb30BaTh
pa3IMYHbIC UCTOYHWKU WH(GOPMAIUU JUIST TIOJTOTOBKH COOCTBEHHBIX PabOT, KPUTHUYECKU
OTHOCHUTBCS K coobeHusiMm CMU, coaepxamiuM HaydYHYI0 HHPOPMAIHUIO;

[16— cpopMupoBaHHOCTH, YMEHUN TMOHMMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS
JUISL KQKJIOTO YeIOBEeKa HE3aBUCUMO OT ero MpodeCCHOHATbHON NesSTeNIbHOCTH, Pa3ndaTh
(aKTHI ¥ OLIEHKH, CPAaBHUBAThH OIICHOYHBIE BBIBOJIbI, BUJICTh UX CBSI3b C KPUTEPHUSIMH OIEHOK
U CBSI3b KPUTEPHEB C OMPE/IEIICHHON CUCTEMOM 1IEHHOCTEH.

Paspnen sxoJiorus
* JINYHOCTHBIX:
JI1-ycTOH4MBBII HHTEpEC K UCTOPUH U JOCTHKEHHUSIM B 00JIACTH SKOJIOTUH;
JI2-roTOBHOCTH K MPOJOHKEHHUIO 00pa30BaHNs, TIOBBIIICHUIO KBATHU(PUKAIIUU B U30paHHOM
po-
(beccruoHaIbHON NeATENbHOCTH, UCIIOB3YS OTyUYEHHbIE IKOJIOTUYECKUE 3HAHUS;



JI3- 00BEKTUBHOE OCO3HAHNE 3HAYNMOCTHA KOMIIETEHIIMNA B 001aCTHU DKOJIOTUH IS
YyeJIoBeKa U
00111eCTBa;
JI4-ymeHus npoaHanu3upoBaTh TEXHOTCHHBIE MMOCIIEICTBUS JJI OKPY>KAIOIICH Cpe/ibl,
OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEIIbHOCTH YEJIOBEKA;
JI5- TOTOBHOCTBL CaMOCTOSTEILHO NOOBIBATh HOBEIC JIs Ce0s1 CBEACHMS YKOJIOTHYECKOM
Harpas-
JIEHHOCTH, UCTIOJIB3YS JUIsl 3TOTO JOCTYITHBIE HICTOYHHUKH HH(POPMAIIHH;
JI6-yMeHue ynpaBisiTh CBOCH MO3HABATEIBHOM I€ATEIbHOCTHIO, IPOBOJAUTH CAMOOIIEHKY
YPOBHS
COOCTBEHHOT'O MHTEJUICKTYAIbHOTO Pa3BUTHS;
JI7-ymenue BbICTpanBaTh KOHCTPYKTUBHBIE B3AUMOOTHOIIEHUSI B KOMAaHE MO PEIICHUIO
001mHx
3a7a4 B 00JIaCTH SKOJIOTHH;

* MeTanpeaMeTHbIX:
MII1- oBnageHne yMEHUSIMUA U HaBBIKAMH PA3JIMYHBIX BHIOB IMO3HABATEIHHOM
JIeSITEILHOCTH IJIsT
M3YYEHUS Pa3HBIX CTOPOH OKPYIKAOLIEH CPEIbI;
MII2-nprMeHEeHnEe OCHOBHBIX METOJIOB MTO3HAHUS (ONUCAHU S, HAOIIOICHUS,
AKCIIEPUMEHTA) ISt
M3YUYEHUs Pa3IMYHbIX IPOSBICHUN aHTPOIIOT€HHOTO BO3/IEUCTBHS, C KOTOPBIMU
BO3HHKACT
HEO0OXOAMMOCTh CTAJIKUBATHCS B MPO(eCCHOHAIBHOM cdepe;
MII3- ymeHnue onpeaensars UelIH U 3aja4u JesITeIbHOCTH, BRIOUpATh CPEACTBA UX
JOCTIDKCHHS Ha
MPaKTHUKE;
MII4-ymeHne uCoib30BaTh pa3IMuHbIE ICTOYHUKH JIJISI TTOJTYYEHUST CBEJICHUI
JKOJIOTUYECKOU
HAaIpPABJIEHHOCTH U OLIEHUBATH €€ IOCTOBEPHOCTD ISl TOCTHKEHUS MOCTABICHHBIX
Leiaeu u
3a;ad;

* NpeAMeTHBIX:

I11- chopMUpOBaHHOCTH PECTABICHUN 00 HIKOIOTUYECKOM KYTIBTYpE KaK yCIOBUU
JOCTHKEHUS

YCTOWYUBOTO (COAaHCUPOBAHHOTO) Pa3BUTHUS OOIIECTBA U IPUPOIBI, SKOJIOTHUECKUX
CBS3SIX B
CUCTEME «4eTIOBEK—OO0IIECTBO—IIPUPOIAY;

[12- chopMupOBaHHOCTH YKOTOTHIECKOTO MBIIIICHUS U CTIOCOOHOCTH YUYHUTHIBATH U
OILICHUBATh HKOJIOTUYECKHE TIOCTEICTBUS B Pa3HBIX cepax AesaTeIbHOCTH;

[13- BmaseHre yMEHUSAMH MPUMEHSTH YKOJIOTHUYECKUE 3HAHUSI B )KH3HEHHBIX CUTYAITUSX,
CBSA3aHHBIX C BBHIIIOJIHEHHEM THUIMYHBIX COLIUATIBHBIX POJIEH;

[14- Bmanenne 3HAHUSMU SKOJOTUUECKUX UMITIEPATUBOB, TPAKIAHCKHUX MPaB U
00s13aHHOCTEH B 00JIACTH SHEPTO- U PECYPCOCOEPEKEHHUS B MHTEPECAX COXPAHECHUS
OKPY’KaIOIIEeH CpeIbl, 3I0POBhsS M O€30TTaCHOCTH KU3HH;

I15- chopMUpOBAaHHOCTH JIMYHOCTHOTO OTHOIIEHUS K IKOJIIOTUYECKUM IIEHHOCTSIM,
MOpPaJIbHOW OTBETCTBEHHOCTH 3a SKOJIOTUUECKHE TIOCTIECTBUS CBOUX JICHCTBUH B
OKpYKarolleH cpere;

16 - chopMUpOBaHHOCTH CIOCOOHOCTH K BBHITIOJHEHUIO MPOEKTOB SKOJOTUUYECKH
OPUEHTUPOBAHHOM COLIMATIBLHOM AESTENbHOCTH, CBA3AHHBIX C IKOJIOTUYECKOMN
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0€30I1aCHOCTBIO OKPYKAIOLIEH Cpe/ibl, 310POBBEM JIFOJEH U MOBBILIEHUEM HX
JKOJIOTUYECKOU KYJIbTYPBI.

5. COIEPKAHUE YYEFHOM JUCIATLIAHBI

PU3UKA

Beeoenue

duznka — (yHIAMEHTalbHas Hayka O mpupoje. EcTecTBEHHO-HAYyYHBI METOX
IIO3HAHMS, €70 BO3MOKHOCTH U I'PAHMIIBI IPUMEHUMOCTH.

EnnHCTBO 3aKOHOB IPUPOJBI U cOCTaBa BellecTBa Bo BeenenHolt. OTKpbITUS B QU3UKe
— OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTHH IIPOU3BOJICTBA.

Mexanuxa

Kunemarnka. Mexannueckoe nsumxeHue. Cucrema orcuera. Tpaexkropus ABHXKEHUS.
Ilyts.  Ilepememenue. PaBHOMepHOe — mpsMONMHEWHOe  ABM)KeHHE.  CKOpOCTb.
OTHOCHUTENBHOCTh MEXAHUYECKOTO [BUKEHHS. 3aKOH CJIOXKeHUs ckopocTteil. CpenHss
CKOPOCTb IPU HEPAaBHOMEPHOM JBMXEHMHM. MTHOBEHHAs CKOpPOCTb. PaBHOyCKOpeHHOE
MpsIMOJIMHEIHOE ABMKEeHUE. Y ckopeHue. CBoOOIHOE MaileHUe Tedl.

Junamuka. Macca u cuwia. Bzaumonencrsue Teil. 3akoHbl JUHAMUKHU. CUIlbl B IPUPOJE.
3aKOH BCEMUPHOI'O TATOTEHUS.

3akoHbl coxpaHeHMsi B MexaHuke. lmmynbc Tena. 3akoH COXpaHEHHUS HMITYJIbCA.
PeaktuBHOe nBmxkeHue. MexaHnuueckass pabora. MomHocTe. MexaHUuecKass SHEeprsl.
Kunernueckass sHeprus. Kunernueckas sHeprus u pabota. IloreHnmanbHas sHeprus B
IPaBUTALlMOHHOM 110JI€. 3aKOH COXPAHEHUS MOJTHON MEXaHUYECKOW dHEPIUU.

OcHo8bl MONEKYAAPHOU PUIUKU U MEPMOOUHAMUKU

MoaexyasipHas ¢puzuka. ATOMUCTHYECKAs] TEOpUsI CTpoeHUsl BemlecTBa. Habmonenus
U OIBITHL, MOATBEPXKAAIOIIME AaTOMHO-MOJEKYJISPHOE CTpO€HHEe BemecrBa. Maccel u
pazMepsl MOJIEKYJl. TeIuioBoe NBMIKEHME 4YacTHIl BEIIECTBA. BpOyHOBCKOE IBUIKCHHE.
WNneansupiii ra3z. Temmeparypa kKak Mepa CpelHEW KHHETMYECKOM HHEPrHHM YacTHII.
VYpaBHEHHE COCTOSIHUS UACANBHOIO ra3a. Mojens KUAKOCTH. IIoBepXHOCTHOE HATSKEHUE U
cmaunBanue. Kpucraninueckue u aMmopQHbIe BeLeCTBa.

Tepmoaunamuka. BHyTpenHsis sHeprus. Pabora u TemnooTAaya Kak CIOCOOBI
U3MEHEHUsl BHYTpEeHHEU >Hepruu. IlepBbiil 3aKOH TepMOAMHAMUKHU. TeEIUIOBbIE MAalIUHBI U
UX IPUMEHEHHE.

Ocnosol 3]Z€Kmp0()lleaMlleu

JJIeKTpocTaTHKAa. B3aumoneincTBue 3apspKEHHBIX Tell. DJIEKTPUYECKHH 3apsl. 3aKoH
COXPAHEHHUsI DJIEKTPUUECKOro 3apsiaa. 3akoH KyioHa. DIEKTpOCTaTHMUECKOE TIOJE, €ro
OCHOBHBIE XapaAKTEPUCTUKH U CBSI3b MEKIY HUMHU.

IHocTrosinubiii TOK. IlocTosiHHBIN dnexTpuueckuid TOK. Cuia TOKa, HaNpsKEHHE,
NEKTPUYECKOE COMPOTHUBIIEHNE. 3aKOH OMa Ji71s1 yyacTKa 3JIEKTPUUECKOM 1IETH.

MarnuTHoe moJsie. MarHWTHOE IIOJIE W €r0 OCHOBHBIE XapaKTepUCTUKH. JlelicTBue
MarHMTHOIO MOJS Ha IMPOBOJAHMK C TOKOM. 3aKOH Amnepa. DJIeKTpoABHUrarenb. SIBieHue
3JIEKTPOMArHUTHON MHIYKIUU.

Konebanus u 6onmnwi
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Mexannyeckue KojedaHusi M BoJHbI. CBoOoaHbIe KojneOanus. [lepuon, dacrota u
amMIuuTyAa KosjeOaHuid. ['apmoHuueckue konebaHus. MexaHWYecKHe BOJIHBI MU UX BHJBI.
3BYKOBBIE BOJIHBIL. YJIBTPAa3BYKOBBIC BOJIHBI. YJIBTPA3BYK U €r0 UCIOJIBb30BAHUE B MEIULIMHE
U TEXHUKE.

DJIeKTPOMATHUTHbIE KOJe0aHusi W BOJHbL. (CBOOOAHBIE 3JIEKTPOMArHUTHBIE
kosneOanus. KoneOarenbHbli KOHTYp. OJIEKTPOMarHUTHOE II0JIE. OJIEKTPOMAarHUTHbBIE
BOJIHBI. CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

CaeToBble BOJIHBI. Pa3BuTue npeacTaBieHUd O IPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U
IIPEJIOMJICHUS CBETA.

JIun3zbl. PopMyiia TOHKON JTUH3HIL.

Dnemenmul K6AHMOBOU PuU3UKU
KBanToBble cBoiicTBa cBeTa. KBantoBas runoresa [1nanka. @oToseKTpUYECKHil
¢ dekr.
®du3uka aroma. Moaenu crpoerust aroma. OnsiT Pesepdopaa.
@Du3uKa AaTOMHOIO S/IPA M 3JIeMeHTapHbIX YacTull. COCTaB U CTPOCHUE AaTOMHOTO
anpa.
PannoaktuBHOCTH. PagrioakTHBHBIE U3TyUYEHUS U UX BO3/ICHCTBHUE HA KUBBIE OPTaHU3MBI.

XUMUA
OBIIASA U HEOPTAHUYECKASA XUMMUAA

OcHoséHble NOHAMUA U 3AKOHbL XUMUU

[Mpenmer xumun. BemectBo. AToM. Monekyna. XUMHUECKUH 3J€MEHT U (OPMBI €T0
cymecTBoBanus. [IpocTeie n Cl10KHbBIE BEILIECTBA.

Ilepuoouuecxuii 3akon u [lepuoouyeckas cucmema
xumuueckux snemenmos /. 1. Menoeneesa

Otkpseitue Ilepuoanueckoro 3akoHa. Ilepuoanueckas cucremMa XMMHUYECKHX JIEMEHTOB
J. W. Menneneea. 3nauenue llepuonnueckoro 3akoHa u Ilepmonnueckoil cucTeMbl
xumuueckux oanemeHtoB [[. M. MenneneeBa [uisi pa3sBUTUS HAayKd M I[IOHUMaHUSA
XUMHYECKON KapTUHBI MHpPaA.

CmpoeHue eeujecmea
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KoBaneHntHas cBs3b: HemosisApHas W noJiapHas. MoHHas cBsa3b. KaTMOHBI M aHHOHBI.
Merammueckas cBA3b. BogopoaHas CBs3b.

Booa. Pacmeopul

Bona B mpupone, ObITy, TeXHHKE M Ha Mpou3BOACTBE. Du3MYecKHe U XUMHUYECKHUE
cBoiicTBa BOJbl. OmnpecHEHHE BOJbl. ArperaTHbIE COCTOSHUS BOJABI U €€ IEPeXo]bl U3
OJIHOT'O arperaTHOro COCTOSIHUA B JPYTO€.

Xumuueckue peaxkyuu.

[TonsaTHE 0 XMMHUYECKOU peakuyy. THUIIbI XMMUYECKUX PEaKIUH.
CkopocTb peakuuu 1 (pakTopbl, OT KOTOPHIX OHA 3aBUCHT.

Heopeauuuecxue coeouHenus

Kinaccupukanusi HeopraHu4ecKnx coeJUHEHUH M UX cBoiicTBa. OKCUIIbI, KUCIIOTHI,
OCHOBAaHUS, COJIM.

IMonsiTre 0 ruaposmn3e coJeil. Cpena BOJIHBIX pacTBOPOB COJIEH: KuUCasi, HEUTpaabHasl,
menouHas. Bomopoanslii mokasarens pH pactBopa.

MeTtasiabl. O6mue Gu3ndecKue 1 XUMHUYECKHE CBOMCTBAa METaJLIOB.

Hemeramibl. O0mmas xapakTepuUCTHUKa TJIaBHBIX MOATPYNI HEMETANIOB Ha MpHUMEpe
raJIOreHOB.

Baxueiimme coequHEHHs METAUIOB M HEMETAUIOB B IIPUPOJAE U XO3AWCTBEHHOU
NEeATEIILHOCTH UEI0BEKa.

OPITAHUYECKAS XUMUA

OpeaHulteCKue coeouHenus

OcHOBHBIE 110JI0KEHUS TEOPHH CTPOCHHUSI OPTaHNYECKUX COeIMHCHM .
MHorooOpa3ue opranndeckux coequHeHui. [lonsTre n3omMepuu.

Yraesogopoasl. IlpenenpHble W HempeaenbHble  yrieBojopoasl.  Peaknus
nonumepusauuu. IIpupoaHble MCTOYHUKM YIVIEBOJOPOAOB. YTIEBOAOPOABI KAaK OCHOBA
MEXIyHapOAHOIO COTPYIHUYECTBA U BaXKHEUIINN UCTOYHUK opMupoBaHus Oromkera PO.

Kucaopoaconepxamue oprannyeckue semecrsa. [Ipeacrasurenu

KUCJIOPOACOAEPKAIINX OPraHUYECKUX COCTMHEHU: METUIIOBBIM U STUJIOBBIN CIIUPTHI,

[NIMLEPHUH, YKCYyCHAs KUCTIOTa. JKupbl Kak CI0KHbIE 3(UPBHIL.

VYrneBobl: TIII0K03a, Kpaxmall, HEeJUIFI03a.

A3oTcoaepikalye OpraHnyecKue coeiMHeHus1. AMUHbBI, aMUHOKHCIIOTBI, O€JIKH.

Crpoenue u Ouonornueckast GyHKIUs OEIKOB.

Xumus u dHcu3no

XumMus M OpPraHu3M 4YejoBeka. XHMMHUECKHE D3JIEMEHTHl B OpPraHU3ME 4YEJIOBEKA.
Opranuyeckne W HeopraHudeckue BemecTBa. (OCHOBHBIE KM3HEHHO HEOOXOAUMBIE
COEUHEHMS: OENKU, YTIJIEBOJbI, XHPbI, BUTAMUHBI. YTJIEBOAbl — TIJIABHBIA HCTOYHHK
SHEPruu opranusma. Poip XKUpoB B opraHuzme. XOJIECTEPUH M €ro poJib B 3/I0POBBE
YeJI0BEeKa.

MuHepalibHbIE BEIIECTBa B MPOYKTaX MUTAHUs, MUILEBbIe 100aBku. COanaHCUpOBaHHOE
MUTaHUE.

Xumus B ObITy. Boga. KauectBo Boabl. Moromue u yuctsmme cpencrsa. IIpaBuiia
6e30macHoit paboTHI CO CpeICTBAMH OBITOBOM XUMUH.

Ponp xuMuueckux 3JIEMEHTOB B KM3HU PACTCHHM. Y 100peHus. XUMHUYECKHUE CPElICTBA
3aIlUTHI PACTEHUH.
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BNOJIOI'UsA

buonoauss — cosokynnocms nayx o srcugoti npupooe. Memoowi
HAY4HO20 NO3HAHUSA 8 OUOT02UU

JKusas npuposa Kak 00bEKT U3ydeHHsI OMOJIOTHU. MeTO/ b UCCIIeIOBAaHUS KUBOK
pupoabl B ononoruu. Onpenenenne Ku3Hu (¢ IpUBJICUEHUEM MaTepHala U3 pas3/ieiion
(GU3MKK ¥ XUMHK). Y POBHHU OpraHU3alluy KU3HU.

Knemxa

Ucropus nsydenust kinerku. OCHOBHbBIE IOJIOKEHMS KJIETOYHOM Teopuu. Kietka —
CTPYKTYypHO-(QYHKIIMOHAJIbHAA (3JIEMEHTapHas) €IMHULIA )KU3HU.

Crpoenne kietku. I[IpokapuoTbl M 3yKapuoTbl — HM3IIME U BBICIIME KJIETOYHBIE
opranu3mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. KietouHoe snpo.
OyHKIMS Aapa: XpaHEHHe, BOCIPOU3BECHUE U Mepeaada HaciaelICTBEHHON uHbopmanuu,
PEryJsilys XUMUYECKOW aKTUBHOCTH KiIeTKU. CTPYKTypa U PyHKIHUU XPOMOCOM. AyTOCOMBI
U MIOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaU€HHE XUMHUYECKHUX 3JIeMEHTOB. Heopranumyeckue BelecTBa B
coCcTaBe KJIETKH. Ponb BOJBI Kak pacTBOPUTENS. M OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEU
Cpelbl OPraHU3MOB. YTJIEBObI U TUNUABI B KieTKe. CTpyKTypa u Ouonoruyeckue QyHKIUU
6enxoB. CTpoeHue HYKJICOTHIIOB M CTpyKTypa noimaykineotuausix neneii JJHK n PHK,
AT®. Bupycsl u Oaktepuodaru. HexinerouHoe cTpoeHue, >KU3HEHHBIH IUKI M €ro
3aBHCUMOCTh OT KJIETOYHBIX (hOpM JKHM3HU. Bupychl — B030yauTenn WHQOEKIMOHHBIX
3a0oneBaHui; TMOHATHE OO0 OHKOBUpycax. Bupyc ummyHoneduimura uenoreka (BUY).
[Ipodpunaxkrunka BUY-undexmm.

Opeanusm

Opranusm — eauHoe 11e510e. MHOrooOpa3ue opranu3MoB.

OOMeH BemecTBOM W DHEPrUei ¢ OKPYKAIOMICH Cpemol Kak HeoO0XOIuMOe YCIIOBHE
CYIIIECTBOBAHHMSI JKUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOU3BECHUIO — OJIHA M3 OCHOBHBIX OCOOEHHOCTEH MKHUBBIX
opranu3moB. JleneHue KJIETKHM — OCHOBAa POCTa, Pa3BUTUSA U Pa3MHOXKEHHS OPraHU3MOB.
becrionoe pazmHoxxeHue. [lonoBoit npouecc u nmojoBoe pasmMHoxkeHue. OIIog0TBOpPEHUE,
ero OMOJIOrHYecKoe 3HAUYCHHUE.

[TonsTe 00 WHAWBHUIYaTbHOM (OHTOTEHE3), SMOPUOHAIBHOM (3MOpPHOTEHE3) U TOCT-
SMOpPUOHAILHOM pa3BUTUU. VHIWBHIyaThbHOE DPAa3BUTHE 4YEIOBEKA W €r0 BO3MOXKHBIC
HapYIICHHS.

OO0mme mpeacTaBIeHHs] O HACICJACTBEHHOCTH W WM3MEHYUBOCTH. [ eHeThueckas
TEPMHUHOJIOTUS M CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBanue npusHakoB y
yenoBeka. [lomoBeie xpomocombl. HaciencTBeHHble OOJE3HHM YE€IOBEKA, UX MPUYMHBI U
npodunaktuka. CoBpeMeHHbIE MPECTABICHUS O TeHE U TEHOME.

I'eHeTnyeckue 3aKOHOMEPHOCTH M3MEHUMBOCTH. Kitaccupukamusi GopM N3MEHIHBOCTH.
BrusiHMe MyTareHOB Ha OPTaHHU3M YeIOBEKa.

[IpenMer, 3agaud U METOABI CENEKIUU. | €HETHYECKHE 3aKOHOMEPHOCTH CENEKIIUU.
Yyenne H.U. BaBunoBa o meHTpax MHOroo0pasus M MPOUCXONKACHUS KYJIbTYpPHBIX
pacTeHHid. BHOTEXHOJIOTHS, €€ TIOCTHKEHUS, TICPCIIEKTUBBI Pa3BUTHSL.

Buo

DBOJIOIMOHHAS TEOPUS U €€ POJb B POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
Hay4HOU KapTuHBI Mupa. Bun, ero kpurepun. [lonmynsanus kak cTpyKTypHasi €IMHULA BU1A
u 3Bosonnu. Cuntetnueckas teopus sBostounu (CTI). JBuxKyiue cuibl 3BOJIIOLNH B
coorBercTBuH ¢ CTO.

PesynbraTtsl sBomonu. CoxpaHeHHEe MHOTooOpa3usi BUJOB KaK OCHOBAa YCTOHYMBOTIO
pa3ButHs Ouocdepsl. IlpuunHbl BBIMHpAaHUS BHIOB. buonoruuyeckuit mporpecc u
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OHMOJIOTUYECKH perpecc.

['unoTe3pl MPOMCXOXKICHHUS KU3HU. Y CIOKHEHHE MKUBBIX OpPraHM3MOB Ha 3eMjie B
MpoIiecce IBOJIIOIMU. AHTPONOTEHE3 M €ro 3aKOHOMEpPHOCTH. Jloka3aTenbCTBa POJCTBA
YeJIOBEKa C MIICKOMMTAIONIUMHU >KUBOTHBIMHU. DKOJIOTHYECKHE (PaKTOpHI aHTpPOIOTeHe3a:
YCIIOKHEHWE MONYJIAIIMOHHON CTPYKTYPBI BHIA, U3TOTOBJICHUE OPYAMMA TPyaa, MEPEeXoj OT
pacCTUTENBHOTO K CMCIIAHHOMY THUITy TIMTaHUsS, WCIONb30BaHue OrHsa. IllosBiaeHue
MBICJIUTEIIbHON JCSATENBHOCTU W WICHOpa3aeiabHOU peur. [IporcxoxaeHne 4eaoBeYecKux
pac.

Dxocucmemol

[IpenMer © 3adauu SKOJOTUHU: YYE€HHE OO0 OHKOJIOTUYECKUX (HAKTOpax, y4eHHUEe O
COO0IIeCTBAaX OPTaHU3MOB, YUeHHE 0 Orocdepe.

Okonoruveckre  (GakTopbl, OCOOCHHOCTHM WX  BO3JCHCTBUS.  DKOJOTHYECKAs
xapaktepuctuka Buzaa. Ilonatue 00 »dKkomormueckux cucremax. Llemnm mnwuranus,
Tpouueckue ypoBHH. broreoreHo3 Kkak 3JKOCUCTEMA.

buocdepa — riobanpHas skocucrema. Yuenue B. U. Bepranckoro o 6uocdepe. Poib
KUBBIX OpraHu3MoB B Ouocdepe. buomacca. buonmornueckuii KpyroBopoT (Ha mpumepe
KpyroBopoTa yriieponaa). OCHOBHBIE HampaBJeHHs BO3JICHCTBHS ueloBeka Ha Omocdepy.

Tpancdopmarust ecTeCTBEHHBIX KOJIOTHUECKUX crcTeM. OCOOSHHOCTH arpOKOCHCTEM.

Paznen hxoJiorust
BBenenue.

OOBeKT u3yueHus IKOJIOTUN — B3aUMOJICUCTBHUE )KUBBIX cucTeM. McTopus pa3BUTUA
9KOJIOTUU. MeTOo/1bl, UCTIONBb3YEeMbIE B KOJIOTHYECKUX UCCienoBaHusIX. Posb axonorum B
(hopMUPOBaHUH COBPEMEHHOM KapTUHBI MUPA U B IPAKTUYECKON JAESTENbHOCTU JTIOACH.
3HaueHUe KOJIOTHU B OCBOSHUU MPOPECCHI U CIICITUAIEHOCTEH CPEITHETO
po¢eCCHOHAITBHOTO 00pPa30BaHUs.

l. Dkosorus kKak HayIYHast IMCHHUIIJINHA.

O6mas sxonaorusi. Cpena oburanus u ¢paktops! cpeabl. O0IuMe 3aKOHOMEPHOCTH
neicTBus pakTopoB cpebl Ha opranusMm. [lomymsamus. Okocucrema. buocdepa.

ConnanbHas 3xosorus. [Ipenmer nzydenus conuansHoi skonorun. Cpena,
OKpY’Karollas 4eaoBeka, ee cnenuduka u cocrosinue. [lonarue «3arps3HeHue cpeash.

IpukaagHas 3K0J0rus. DKOJOTHUECKUE TPOOJIEMBbI: PErHOHANIBHBIE U
rio6anpHble. [Ipy-4yrHBI BO3HUKHOBEHUS TT100aTbHBIX SKOJIOTMUYECKUX IPoOIIeM.

JdemoHncTpanuu.

Dkosorudeckue (pakTopsl U UX BIUSHUE Ha OPTraHU3MBI.

MexBUI0BbIE OTHOIIEHUS: KOHKYPEHIHS, CUMON03, XUIIHUYECTBO, Tapa3uTH3M.

IIpakTHyeckoe 3ansaTHe Nel

«Ornucanue aHTPOIIOTEHHBIX U3MEHEHUH B €CTECTBEHHBIX MPUPOAHBIX JIaHAIIapTaxX
MECTHOCTH, OKPY KaroIleH 00yJaromerocs .

Il. Cpena oOuTaHus YesloBeKa U IKOJOrHYecKasi 0e30I1acCHOCTb.

Cpena oouranus 4esjoBeka. OKpyxKarouas 4eJI0OBeKa Cpe/ia U €€ KOMIIOHEHTHI.
EctecTBeHHas 1 UCKYyCCTBEHHAsI Cpe/ibl 0OMTaHus yenoBeka. ColuanbHas cpefa.

I'opoackas cpeaa. ['opojckas kBapTHpa U TPEOOBAHUS K €€ IKOJIOTHIECKOM
6e3omacHoct. lllym u BuOparus B ropoACKUX yCcIoBUsX. BriusHue nryma u BuOpamuu Ha
3JI0pOBbE TOPOJICKOTO YEIOBEKaA.
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DKOJIOTUYECKHE BOIIPOCHI CTPOUTENHCTBA B FOpojie. DKOJIOrHUecKre TpeOOBaHUS K
opraHu3anuvu CTPOUTCIbLCTBA B TOPOJC. MaTepI/IaHBI, HCIIOJIb3YCMELIC B CTPOUTCIILCTBE
KHWJIBIX JOMOB U HEKWJIBIX MoMelneHui. Mx skonoruueckas 6e3omacHocTb. KoHTpob 3a
KaueCTBOM CTPOUTEIIbCTBA.

Ceabckas cpeaa. OcoOEHHOCTH cpe/ibl OOMTaHMS YeIOBEKa B YCIOBUSAX CEITbCKOM
MecTHOCTU. CellbCKOe XO03SICTBO U €0 SKOJIOTHYECKHE TIPOOIeMBbI.

JdemoHcTpanus.

CxeMa arpo3KOCHCTEMBI.

IIpakTnyeckoe 3ansitue Ne2

«Onucanue KUININA YeJIOBEKa KaK UCKYCCTBEHHON IKOCHUCTEMBD.

I11. KoHuenuus ycToi4nBOro pa3BuTHs.

Bo3HnkHOBeHHEe KOHIENIIUM YCTOHYMBOIr0 pa3BUTHA. / 100anbHbie
9KONI02UYecKUue npoobiemsl U cnocodwvl ux peuieHus. BO3HUKHOBEHUE KOJOTHYECKIX
MOHATUN «YCTOMYMBOCTBY» U «yCTOWYMBOE PA3BUTHE).

«YcroituuBoCTh M pa3BuTHe». CrIOCOOBI pElICHUs YKOJIOTHYECKUX MPoOJIeM B
paMKax
KOHLIENIHNH «Y CTOHNYMBOCTb U Pa3BUTUE». DKOJIOTUUECKUN CIE U MHJIEKC YEJI0OBEYECKOTO
pa3BUTHSL.

JdeMoHcTpanmm.

Hcnonp30BaHue pecypcoB U pa3BUTHE YEJIOBEYECKOrO MOTEHIMANIA.

NHpekc «KWBOM TTAHETHDY.

DKOJIOTUYECKUH CIIE]I.

IIpakTnyeckoe 3ansitue Ne3

«PenieHune 3K0I0rM4ecKux 3a7a4 Ha yCTOMUYUBOCTb U PA3BUTHEN.

IV. Oxpana npupoasbl.

IIpupoaooxpanHas AeATeNAbHOCTD. Mcmopus oxpanvl npupoouvt ¢ Poccuu. Turbl
OpraHM-3alMi, CIOCOOCTBYIOUINX OXpaHe NMpupoabl. Ocob6o oxpaHseMble TPUPOIHbIE
TEPPUTOPUU U UX 3aKOHOJATENIBHBIN CTaTyC. DKOJOTUYECKHE KPU3HUCHI U KOJIOTHYECKHE
CUTyaluu. JKoyoruueckue npobdiemsl Poccun.

IIpuponnbie pecypcebl 1 uX oxpana. [[puponHo-TeppUTOpHaIbHBIE ACTIEKTHI
aKoJornueckux mpoodiem. [Ipupoarsie pecypesl u cmocoOsl X oxpaHbl. OXpaHa JIECHBIX
pecypcoB B Poccun. Bo3M0OXKHOCTH ynipaBiieHUs SKOJIOTHYECKMMHU CHCTeMaMH (Ha IpuMepe
JIECHBIX OMOT€OIIEHO30B U BOJIHBIX OMOLIEHO30B).

JdemoHncTpanuu.

SpycHOCTh pacTUTENBHOIO COOOIECTBA.

[TumeBsle enu u cetu B OMOLIEHO3E.

KpyroBopoT BeliecTB 1 npeBpaiieHne 3JHEPruu B SKOCUCTEME.

Oco60 oxpaHsieMble IPUPOIHBIE TeppuTopun Poccun.

IIpakTuyeckoe 3ansiTue Ne4

«CpaBHUTEIBHOE OMMCAHUE ECTECTBEHHBIX IPUPOAHBIX CUCTEM U arpO3IKOCUCTEMBD.

[IpumepHbIE TEMBI TOKIATO0B.

1)Bo3o0HOBIIsSIEMBbIE 1 HEBO30OHOBIISIEMbIE PECYPCHI: CIIOCOOBI peleH s TPOOIEMbI
HCUEPIIAEMOCTH.
3) Ucropus u pa3BUTHE KOHIETIUN YCTOHYNBOTO Pa3BUTHSL.
4) Okpy>karolasi cpesia 1 €e KOMIOHEHTHI: pa3JIM4YHbIe B3IJIJIbl Ha OJIHY NMPoOIeMy.
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5) OCcHOBHBbIE 3KOJOTHYECKHE TPUOPUTETH COBPEMEHHOT'O MHUpA.

6) Oco60 HeOIaronpuATHbIE B 3KOJIOIMYECKOM OTHOLIEHUU Tepputopuu Poccun:
BO3MO>KHBIE CTIOCOOBI PEIICHUS TPOOIIEM.

7) Ocobo oxpaHsieMble TPUPOTHBIC TEPPUTOPHH U MX 3HAUCHHE B OXPAHE MPUPOJIBI.

8) Ilomynauus kak 3KoJIoruyYecKasi eIMHUIIA.

9) IlpuurHBI BOBHUKHOBEHUS KOJIOTMYECKUX MPOOIeM B TOpoOIe.

10) IIpoGaembl BOJIHBIX peCypcoB U CITOCOObI uX pemnieHust B Poccun.

11) [Ipobnembl MOYBEHHOM 3p0o3uu 1 criocoOsI ee pemenus B Poccun.

12) IIpoGaembl yCTOMYMBOCTH JIECHBIX dKOcHucTeM B Poccun.

13) Cucrema KOHTPOJIS 32 FIKOJIOTHYECKOM Oe30macHoCThiO B Poccum.

14) CoBpeMeHHbIE TpeOOBaHMSI K DKOJIOTHIECKON 6€30MacCHOCTH MPOTYKTOB
MATAHUS.

15) CtpyKTypa 3KOJOTUYECKOW CHCTEMBI.

16) TBepabie OBITOBBIE OTXOBI M CIIOCOOBI pelIeHHsI TPOOJIEMbI UX YTUIIH3AIINH.
17) DHepreTrdeckue pecypchbl U mpodiaemMa uxX ucueprnaeMoCTH.
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2.2. Temaruueckuil mjaH u cogep:xanue yueonoii qucuuniaunibl ECTECTBO3HAHUE

HaumeHoBaHue pa3jie/ioB

Conep:kanue y4eOHOro MaTepuasia, JJabopaTopHblie padoThl U MPAKTUYECKHE 3AHATHS, Oo0bem YpoBeHb
U TeM caMoCTosiTeIbHAs padoTa 00y4aromuxcs YacoB/3a4eTH OCBOCHMS
bIX eAUHHIL
1 2 3 4
Paspgea 1. dusuka 48/1,33
BBenenune
BBenenue Coneprkanue yd4eOHOro MaTepuaa: 2 1
1. EcrecTtBO3HaHME Kak COBOKYNHOCTh Hay4HbIX 3HaHMKW o mnpupone. Hayudnoe
3HaHUE. Knaccudpukanus Hayk. Hayunble MeTOnbl MO3HaHUS  MUpa.
OKCliepUMEHTAJIbHbIE METOJIbl B €CTECTBEHHBIX HayKax: HaOJIOJIeHUE, H3MEpEHUeE,
skcriepuMeHT. OCOOEHHOCTH U OTIMYUTEIbHBIC TIPU3HAKH.
Mexnynaponnas cucrema enuHull usmepeHuss (CH). MHoXHUTENM U TNPUCTaBKH.
Hcnonbs3oBaHnne MHOXUTENEH U MNpUCTaBOK. DuU3MKa - OCHOBA €CTECTBO3HAHMS,
(dyHIaMeHTaIbHASI HAYKa O TIPHPOJIC.
JIP DkcriepuMeHTalbHOE ONPEAEIICHHE MaTeprala TBEpAOro Tejla M0 ero MIOTHOCTH. 2
MexaHuka
Tema 1.1. Kunemaruxka. Coneprxkanue y4eOHOr0 MaTepuana: 2
1 ®opmbl Matepuu. BemectBo, ¢usmueckoe mnosie u ¢uznyueckuil Bakyyw, [[BuxeHue 2
Marepuu. Mexanndeckoe nBmxenne. Kunemaruka. Tpaekropust asuxenus. [1yTs.
Ckopoctb. PaBHOMEpHOE M HepaBHOMEpHOE JBHXKEHHE. YckopeHue. KpuBonmueliHoe
JBUKCHHUE.
Tema 1.2. JluHaMuka. Coneprxanue yueOHOro MaTepuaa: 2
1. | Hunamuka. Macca u cuna. 3akoHsl HeroTOHA. 2
2. | Paznmmunblie Bus! cril. Crsia TPEHHS. 2
Tema 1.3. 3akoHbI Copepxanne yueOHOT0 MaTepuana; 2
COXPAaHEHHUS B MEXaHHUKE. 1 Nmnynbe, 3aK0H coxpaHeHHs umiyibca CyliecTBOBaHUE ITOIO 3aKOHA B IIPUPOJIE U €T0 2

IpUMEHEHUE B TexHHKe. PemieHue 3agady Ha 3aKOH COXpaHEHMsI UMITYJIbca.JHEprus
MEXaHMUYECKON CUCTEMbI: KHHETUYECKAs U MOTEHLMaIbHAasl. 3aKOH COXPaHEHUsI SHEPTUH.
Pemenue 3a1a4 Ha 3aKOH COXpaHEHMsI SHEPTUU
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JIP M3ydenue rpaBUTALIMOHHOTO TOJIE 3€MJIM C IIOMOIIBI0 MATEMAaTUYECKOTO MasiTHUKA

OcHOBBI MOJIEKYJIAPHOH (PU3NKH M TEPMOJANHAMHUKHU

Tema 1.4. Moaekyiasipaas

[IQI/ISI/IKEI

Conepikanne yueOHOTO MaTepHaa:

1 OcHOBHbIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TeopuH. YpaBHEHHE COCTOSHUS
ujealbHOrO Tras3a. l'a3oBble 3akoHbl. M3ompoueccsl B raszax: H30TEpPMHUYECKUH,
M30XOPHBIN, H300apHBIN.

2. | PemieHue 3a/1a4 Ha Tra30BbIe 3aKOHbBI

3. | ArperatHble COCTOSIHMS: Tra3000pa3Hoe, JKuIKoe, TBepaoe. Ilepexom U3 0OJHOTO

COCTOSIHMSL B JIpyroe kak (opma aBKeHUs Marepud. BonsHoil map B armocdepe.
[ToHsATHE BIQYKHOCTH aTMOC(EPHOTO BO3/1yXa, CIIOCOOHI €€ OIpeIeIICHUS.

JIP N3ydyeHue CBOKMCTB ra30B B M30TEPMHUYECKOM MPOLIECCE..

JIP OrnpenenieHrie BIaKHOCTH C MIOMOIIBIO IICUXpoMeTpa ABrycra.

Tema 1.5. TepMoauHaMHUKa.

Copepxanue yueOHOro MaTepuana

1.

Buytpennss sueprus. Pabora u temnootnada — cnocoObl U3MEHEHUS! BHYTPEHHEH

sHepruu. [lepBoe Havano TepMoIUHAMUKU. 3aKOH COXPAHEHUS SHEPTUH.
Bropoe Hauano TepMOAMHAMUKU. DHTPOIIHSL.

OcHOBBI IJICKTPOAUHAMUKM.

Tema 1.6. DiaexkTpocTaTuka

Copep:xanne yueOHOT0 MaTepHana

1.

[Tone kak Bug Marepuu. OJeKTpUYecKoe T1oje. B3aumoaeicTBue TOYEUHBIX

QJICKTPHUYCCKUX 3apA10B. 3akoH Ky.]'IOHa. HaHpH)KCHHOCTB QJICKTPUYICCKOTO ITOJIA.
3Hepm${ QJICKTPHUYCCKOIO ITOJIA, €TI0 IMOTCHIIUAI. Pa3znocTh IIOTCHIINAJIOB HaHpH)KCHI/IC.

Tema 1.7. IlocTOSHHBIH
TOK.

Copep:xanne yueOHOTo MaTepuana

1. | DOnexrpuueckuit Tok. Cuia Toka.
IToCTOSTHHBIN DIIEKTPUYECKUN TOK.
3akoH OMa. DIeKTpUYECKOe CONPOTUBIICHHE.

2. | IlocnenoBatenbHOE, MapajuIeIbHOE U CMEIIAHHOE COeIMHEHHE TOTPeOUTENeH.
MOIIHOCTB 3JIEKTPUUECKOro ToKa. 3akoH Jlxoymsa-Jlenna.

3 | Pemenne 3ajay Ha MoOcCieAOBaTeNbHOE, MapalieIbHOE U CMEIIAHHOE COeIMHEHHE

notpebureneil. KoutpoapHas pabora Nel

JIP Paznuynble coeqHEeHHsI MOTpeOUTeNel B DIEKTPUIECKOMN IISTH.
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Tema 1.8. MaruutHoe moje

Coneprxkanue y4eOHOro MaTepHuaia

1. | B3auMocCBs3b 2JIEKTPUUECKOTO OIS U MATHUTHOI0. MarHuTHoe eiCTBUE 2
tekTpuyeckoro Toka. Cuna Amnepa. ITpuniun paGoTsl 1BUraTesns
2. | deppoMarHeTUKU. DIEKTPOMArHUTHl. DJIeKTpoMaruuTHas HHAyKuus. [IpuHuun paboTs 2
reHeparopa,
Kose0anus u BOJIHBI.

Tema 1.9.Mexanndeckue Coneprxkanue y4eOHOro MaTepuasa
KOJICOAHUS ¥ BOJIHBL. 1. | CBoGoansie konebanus. [lepuon, yacrora n ammuTyaa konebanuid. ['apmonndeckue 2
OJEeKTPOMarHUTHBIE KosiebaHus. MexaHudyeckue BOJIHbL. 3ByKOBbIE BOJIHBI. CBOOOHBIE 3JIEKTPOMAarHUTHBIE
KOJICOAHUS ¥ BOJIHEI. KojeOaHus. DieKTpoMaruuTHbele BoiHBI. I1lkana anexTpoMarHuTHbBIX BOJIH. CBETOBBIE
CBETOBbIE BOJHBDI. BOJIHBI.

JIP HaOnropeHne oCiUIOrpaMM TApMOHHYECKHUX KOJICOAHHIA. 2

DJIeMeHThI KBAHTOBOH QU3UKH

Coneprxanue yueOHOT0O MaTepraa
Tema 1.10. Dusuka atoma 77 KBanTosas runoresa Ilnanka. Monenu ctpoenus aroma. Iloctynats! bopa. 2
1 aTOMHOI0 A7pa Jluneityatslii ¥ criomHOM crekTp. CocTaB ¥ CTpOSHHE aTOMHOTI'O siipa. DHEPrust

CBSI3M aTOMHBIX SIJIEP.
JIP M3yuyeHune CrIeKTPOB ¢ IOMOIIBIO CIIEKTPOCKOIIA. 2
PA3/IEJI 2 OHo10rus 36/1,0

Paznea |.
YueHue 0 KiIeTKe.
Tema 1.1 Copneprkanue yueOHOTro MaTepuaa: 1
Xumnueckas opranusanua | 1. | Heopranmueckue u opraHndecKkre BEIIEeCTBa, UX POJIb B KIIETKE.
KICTKH. IIpakTnyeckas padora « CTpykTypa O€IKOBON MOJIEKYIBD». 1
Tema 1.2. Coneprkanue yueOHOTo MaTepuaa:
CtpoeHue u pyHKINH 1. | Ctpoenue kiieTKu IPOKApUOT, 3ykapuoT. Bupycel. Ctpoenne u GyHKIIUN OPraHOHI0B 1

KJICTKU.

KJICTKHU 3YKapUOT.
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‘ JIP «3yueHne CTpOCHUS KJIETKH M10J MUKPOCKOIIOMY.

Tema 1.3. CognepkaHue y4eOHOro MaTepuara: 2
OOMeH BelecTB U 1. | Dransl sHepreTrueckoro oomena. ®otocunres. buonornveckuii CHHTE3 OEIKOB.
IIpEBpallEeHNE SHEPTUU
B KJIETKE.
Pasznea Il.
Pa3MHoOkeHNe U MHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.
Tema 2.1. Cogneprkanue y4eOHOro MaTepuara:
PazmHoxxenue opranuszmon. | 1. \ Jenenue knetku. Amuto3. Mutos. Meiio3. CriocoObl pa3MHOKECHHSL.
Tema 2.2. Copepxanue yueOHOro MaTepuana: 2
NunuBunyansHoe passutue | 1. | OHTOTeHE3. DOMOpPHOHAIBLHOE, TOCTIMOPHOHAILHOE pa3BUTHE.  BpeaHoe BIMsHUE
OpraHU3MOB. pa3nuyYHbIX (HaKTOPOB HA Pa3BUTHE 3apO/bIIIA.
IIpakTnyeckas padora «CXoJICTBO 3apOAbIIICH MTO3BOHOYHBIX).

Paznea Il1.
OCHOBBI T€HETHKH M CeJICKIMH.
Tema 3.1. Cojnepkanne ydeOHOro Marepuana 2
OCHOBHbIE TIOHATHUS U 1. | [Ipeamer u 3agaun reHeTUKU. OCHOBHBIE MTOHATHUS, METO/Ibl M 3aKOHbI T€HETUKH.
3aKOHBI T€HETUKU. IIpakTnyeckas padora « CocTaBieHUE CXEM CKPELIUBAHUSY.
Tema 3.2. Copepxannie yueOHOro MaTepuana 2
3aKOHOMEPHOCTH 1. | Monorubpusnnoe u AUrMOpuaHOE CKpeluBaHue. B3aumopelicTBue asmneneid. 3akoH
HACJIEACTBEHHOCTH U T.Moprana. Pemenue 3anau.
M3MEHYUBOCTH. 2. | Buasl uaMenunBocTH. MyTalimoHHas U MOIU(GUKAIMOHHAST W3MEHUYHUBOCTbD.

Bapuanuonnsiii psg u kpusasd. Hopma peakuuu. 3akon H.M. Basunosa.

JIP «IlocTpoeHne BapHallMOHHOTO psifia U KPUBOM». 2.3
Tema 3.3. Copneprkanue yueOHOro MaTepuaa 2
OCHOBBI CEJIEKITUU 1. | Ilpenmer u 3amaun cenekiuu. L{eHTpsl MPOUCX0XKIEHUS KYJIbTYPHBIX pactenuit mo H.H.
pacTeHuM, )KUBOTHBIX U BaBunoBy. OCHOBHbIE METO]IbI CEJICKIIMU PACTEHUH, >)KUBOTHBIX 1 MUKPOOPTaHU3MOB.
MHKPOOPTaHU3MOB. IIpakTuyeckas padora «BpisiBIeHHEe MyTareHOB B OKPY KaloLIel cpesiey.
Pazgen IV.
IIpoucxoxkieHue U pa3BUTHE KM3HU HA 3emJie. DBOJIIOLIMOHHOE YYeHHUeE.
Tema 4.1. Copneprxanue yueOHOro MaTepuaa 3

21




[IpoucxoxaceHue u Haydasb-
HBIE JTalbl Pa3BUTUS KU3HU
Ha 3emie.

1. | AHanu3 ¥ OLIEHKA pa3IMYHbIX TMIIOTE3 IPOUCXOXKAEeHU XU3HU. KpaTkas ucropus
Pa3BUTH KU3HU Ha 3eMIIE.

Tema 4.2.
Hcropus pa3BuTHs 3BOIIO-
[IAOHHBIX UOEH.

Copepxanue yueOHOro MaTrepuaa

1. 3HakoMcTBO ¢ 3BooIMoHHbIMU unessmu K. JIunnes, XK.b.Jlamapka, Y./lapsuna. Bun,
€ro KpuTEepUU U CTPYKTYypa.

IMpakTnyeckasi padora « Onucanue BUJI0B I10 KPUTECPUIMY.

Tema 4.3.
MHUKpPO3BOIIOLHS U MAKpPO-
JBOJIIOLIMSL.

Copepxanue yueOHOro MaTrepuaa

1. | bops0a 3a cymiectBoBanue. EcrectBenHbIi 0TO0p. [Ipricioco01eHHOCTH OPraHU3MOB —
pe3yabTaT ACUCTBUSL €CTECTBEHHOT0 0TOOpA. [ TaBHbBIE MyTH U HAIPaBJICHUS YBOJIIOIUH.

2. JIP «IIpucrocob6aeHHOCTh OPraHU3MOB K CPEJie».

IIpakTuyeckas padora « OCHOBHBIE ITyTH 3BOIIOIUHU: apoMopd03, UIuoaIaNTaIHs,
JIETeHEePaLIUsD.

Pa3zgen V.
IIpoucxoxaeHue 4ejaoBeKa.

Tema 5.1.
AHTpOIIOTEHE3.
YenoBeueckue pacsl.

Cogepxanue yueOHOro MaTepuana

1. | Jloka3arenbcTBa NMPOUCXOXKIEHUS YelloBeKa [IBHKylue CHIIbl aHTpOINOreHe3a. JTarbl
OBOJIIOLMU 4YesloBeKa. UenoBeueckue packl, EIMHCTBO UX IPOUCXOXKICHHUS.

I[IpakTuyeckas padota «AHaIW3 M OIEHKA pA3IUYHBIX THUIOTE3 O MPOUCXOXKICHUU

YEIIOBEKAY.
Paznen VI.

JKocucrema

Tema 6.1. Coneprkanue yueOHOro MaTepuana

9KOJ’IOFI/I$['HE[YK8. O B3aUMO-
OTHOIICHUAX OPraHnu3MOB.

1. Okonoruueckue ¢akropbl. CTpykrypa OuoreoneHosa. llemu nutanus. ArpoueHO3BI.
OxpaHa 3KOCUCTEM.

IIpakTnueckas padora «CpaBHUTENbHAS XapaKTEPUCTHKA OMOTEOLEHO03a U arpOLIEHO3ay.

Tema 6.2.
buocdepa-rnodbanbaas
skocuctema. buochepa u
Ye-JI0BEK

Cogepxanre yaeOHOro MaTepuaa

1. | buocdepa u cBoiictBa OGuomaccel. Yuenue Bepuanackoro o oOmochepe. Kpyrosopor
BemecTB. buocdepa u uenosexk. Hoochepa. Oxpana Oumo-chepbl U INEpCIEKTUBBI
PaIMOHAIIFHOTO TPHPOJIOTIOIE30BAHMSL.
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IIpakTnyeckas padora « CocraBieHUE NUIEBIX LENEM. 1
Paznea VII.
Tema 7.1. Cogepxanue y4eOHOT0o MaTrepuaa
buonuka kak omHO W3 |1, IIpumepsl HCIIOJIb30BAHUSA B XO3MCTBEHHOU JEeATEeIIbBHOCTH yeroBeKa
HaIPaBJICHUH pasBUTHA MOpPGOPYHKIIMOHATBHBIX YEPT OpraHU3AIlMH OPTaHW3MOB IPH CO3JaHMHM TEXHUYECKUX 2
KHOCPHETHKH. CUCTEM B CTPOUTEIILCTBE.
2. | duddepenmupoannslii 3a4eT.((hu3nka+OonoI0THs) 2
Paznen 3 xumust 44/1,22
Coneprxanue yueOHOro MaTepuasa
1. | Ilpenmer xumuu. BemectBo. AToM. Monekyia. XuMuueckuit aseMeHT. [Ipocteie n 2
Tema 2.1. OCHOBHBIE CJIOXKHBIE BEIIECTBA. 3aKOH COXPAHEHHS MAacChl. 3aKOH MTOCTOSIHCTBA COCTaBA.
HOHATUS U 3aKOHBI XUMUHU. Hanucanune xumuuecknx GopMyJ U ypaBHEHUH.
IIpakTnyeckoe 3ansATHe: l3ydeHue Kiaccu(DUKANUK XUMHUYECKHX DIIEMEHTOB, MOHSATHE 2
M30TOMOB, N300ap, U30TOHOB, ONPEAEICHUE XUMUYECKIX (DOPMYIL.
Tema 2.2. [lepuonnueckuii | Conepkanue yd4eOHOTO MaTepuaia
3aKOH U NepUOINYeCcKas [leproanyueckuii 3aK0H U IEpUOAMYECKas CUCTeMa XuMuieckux aeMenToB J.M.MenneneeBa 2
CHUCTEMa XUMHUYECKUX JIP 2
NCMCHTOB N3yuenue snementoB Ilepunonnueckoit Tadnuuel .M. Menneneesa.
JI.1.Meuneneena.
Tema 2.3. CtpoeHue Coneprxanue yueOHOro MaTepuasa
BEIIEeCTBA. 1. | KoBaneHnTHas cBs3b: NoysipHas U HenossgpHas. MoHHas cBa3b. MeTayuindeckas CBS3b. 2
Bonopoanas cBs3b.
Tema 2.4. Bona. PactBopsl. | Coneprkanue yueOHOro MaTepuasa
IIpakTnuyeckoe 3ansitue. Boxa B npupoze, ObITY, TEXHUKE U Ha IPOU3BOJICTBE. DU3NUECKue 2
U XUMHUYECKHE CBOMCTBA BOJBI. ATperaTHble COCTOSIHUS BOJBI M €€ MEPEXO0/Ibl U3 OJJHOTO
arperaTHoro COCTOSIHUS B IPYTO€.
Tema 2.5. XumMnueckue Coneprkanne y4eOHOT0 MaTeprasa
peakuuu. 1. | [lonsarue o xuMudeckoi peakuu. Tyl XuMudeckux peakiuii. CKOpoCTbh peakiuu u 2
(akTopbl, OT KOTOPBIX OHA 3aBUCHT.
Tema 2.6. Knaccudukamus | Conepxkanue yueOHOro MaTepuasa
HEOPraHUYECKUX 1. ‘ Oxcupl, KUCIOThI, OCHOBaHUs, coau. Bonopoanslil nokasarens pH pactBopa. 4
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COEIMHEHUN U UX CBOMCTBA

Tema 2.7. MeTasibl u Coneprxkanue y4eOHOro MaTepraa 1
HEMeETaJlIbL. 1. | OGmue Gpu3nuecKne 1 XMMUYECKHE CBOWCTBA METAIIIOB. DJIEKTPOXUMHUECKUH psif 2
AKTUBHOCTH 3JIEMEHTOB.
2 OOm1ast xapaKkTepUCTHKA TVIABHBIX MOATPYII HEMETaIOB. BaxkHelme coeinHeHus 2 1
METAJIJIOB U HEMETAJJIOB B MPUPOJIE U XO3SHUCTBEHHOM AesiTenbHOoCTU. KOHTpobHas
pabota
JIP Pacno3HaBaHNe METAJJIOB M HEMETAJLIOB C IOMOILIBIO XUMUUYECKUX PEAKLIMM. 2 2
OpFaHH‘leCKaﬂ XuMui.
Tema 2.8. OcHOBHBIE Conepxanne yaeOHOro MaTepuaa 1
HOHSTHS OPTaHUYEeCKON 1. | OcHOBHbIE MOJOXKEHUS TEOPUH CTPOCHUSI OPraHUYeCKuX BelecTB. [loHsaTue n3omeTpumn. 2
XUMUH U TEOPUs CTPOCHUS
OpPraHUYECKUX COCAMHEHUN
Tema 2.9. Yraeonsl u ux | Coneprkanue y4eOHOTO MaTepualia 1
OPUPOJIHBIC UCTOUYHUKH 1. | IlpenenbHble U HETIpeAETbHBIE YTIAEBOOPOAbL. [IpupoaHbIe ICTOYHHUKHU YTIIEBOAOPOIOB. 2
VYT1eBOI0pO/IbI KAaK OCHOBA MEXTYHAPOJIHOTO COTPYIHUYECTBA U BAKHEUIITUN UCTOYHUK
dhopmupoBanus 6romrera PO.
2 YTIIeBOIBI: TIIOKO03a, KpaxMall, EeJUTF0JI03a. 2 1
Tema 2.10. Copep:xanne yueOHOTO MaTepHana 1
Kucaopoaconepskamue 1. [IpencraBuTenu KUCIOPOACOAEPKAIIMX OPraHUYECKUX COCTMHEHUI: METUIIOBBIN 1 2
OpPTaHUYECKHE COCTUHEHUS STHJIOBBIM CIIUPTHI, TIIUIEPUH, YKCYCHAasi KUCIOTa. JKUpBI Kak cIOKHBIE d(DUPBHL.
Tema 2.11. Copepxanne yueOHOT0 MaTepuana 2,3
A3zoTconepkaiue 1 \ A3oTcoepikaiue oprannyeckue coeanHenus. [lonmumepnt 2
opranuyeckue coeaunenus. | JIP 2
[HonumepsL. N3yueHne a30TcoaepKalmx OPraHMu4eCKuX COSMHEHUMN.
Copepxanne yueOHOT0 MaTepuana
Tema 2.12. Xumus u XHMMHUYECKHUE DJIEMEHTHI B OPraHU3MeE YeJI0BEKA 2
KM3Hb. XuMus U opranusM | IlpakTuyeckoe 3aHsiTHe.. POJIb XUHMUYECKUX DJIEMEHTOB B KU3HH PACTEHHIA. 2 2,3
4eJ0BEeKa. XUMHUS B ObITY IIpakTuyeckoe 3ausiTue. Bona. KauectBo Bosbl. Moromue u unctsimue cpeactaa. [Ipasumna 2
6e30macHoit paboTHI CO CpeICTBAMH OBITOBOM XUMUH.
JuddepenunpoBannblii 324€T (puznka+xumus) 2
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PA3JIEJI 4. OCHOBBI YK0JIOTHH

34/0.94

Brenenue OOBEKT U3y4YeHHUsI IKOJIOTHH — B3aUMO/JICHCTBHE KUBBIX cucTeM. VIcTopus pa3BuTHS U 2
METO/JIbI 3K0JI0TuH. Posb 5K010rHN B OPMUPOBAHUU COBPEMEHHON KAPTHUHBI MUPA.
3HaueHUe KOJIOTUU B OCBOSHUH MPOQPECCHIA U CIICIIHATILHOCTEH CPETHETO
PO eCCHOHATHPHOTO 00Pa30BaHUS.
Paznen |.
JKOJIOTHSI KaK Hay4YHasi AU CUMILIMHA.
Tema 1.1 Copepxanre yueOHOT0 MaTepuaa; 2
OO6mas 3K0JIoTHS. 1. | Cpena obutanust U ¢akrtopsl cpenbl. OOIME 3aKOHOMEPHOCTH ICHCTBUSA (haKTOPOB
cpenbl Ha opranusM. [lomymsiiusi. Okocucrema. buocdepa.
Tema 1.2. Coneprkanue y4eOHOro MaTepuaa: 2
ConuanbHas SKOJIOTHSL. 1. | Ilpeamer wu3yweHus comuanbHON skonoruu. Cpena, OKpysKarolas ueloBeKa, ee
cnennduka u cocrosinue. IloHsTHE «3arpsi3HEHUE CPEABIY.
Tema 1.3. ConeprkaHue y4eOHOro MaTepuara:
[IpukitagHas 3Koa0rHUs. 1. | Okonoruueckue npoOIeMbl: perHOHANIbHBIE U IN100anbHble. [IpUunHbI BO3HUKHOBEHUS 3
J100aJIbHBIX YKOJIOTUYECKUX MPOOIEeM.
IpakTuyeckasi padora 1
«Onucanre aHTPONOTEeHHBIX U3MEHEHH B €CTECTBEHHBIX MPUPOAHBIX JTaHAIIadTaxX
MECTHOCTH, OKpPY>KaroIel 00yyarolerocs.
Paznen 1.
Cpena o0uTaHus YeJIOBEKA U IKOJI0rHYecKas 0e30MacHOCTb.
Tema 2.1. Coneprkanue yueOHOro MaTepuaa: 2
Cpena obutanus yenoBeka. 1. | Okpyxarolias 4eaoBeKa cpeja U ee KOMIOHEHThI. EcTecTBeHHast U UCKYCCTBEHHAs
cpenpl ooutanus yenoneka. CorpanpHas cpefa.
Tema 2.2. Coneprxkanue yueOHOro MaTepuaa:
I'opoackas cpena. 1. | T'oponckas kBapTupa 1 TpeOOBaHUS K €€ 3Kojorndeckoi 6ezonacuoctu. Lllym u
BUOpalKs B TOPOJICKUX YCIOBUSX. BiusiHUe TymMa U BUOpaIlMu Ha 3710pOBbE 2
TOPOJICKOTO YeJIOBEKa.
2. | DKOJOrHYECKUe BOMPOCH! CTPOUTENBCTBA B TOpoe. Marepuaibl, HCIOIb3yeMbIe B
CTPOUTENIBCTBE KHUIIBIX JOMOB M HEKUJIBIX MIOMEIIEHUN, NX IKOJIOTHUYECKas 1
6e3omacHOCTh. KOHTPOJIb 32 KAUeCTBOM CTPOUTENBCTBA.
ITpakTuyeckas padora «OnucaHue >KUINIIA YeJIOBEKa KaK MICKYCCTBEHHOUW 3KOCUCTEMBIY. 1
Tema 2.3. Conepxkanue yueOHOro MaTepuasa 2

Cenbckas cpena.

1. \ OcoOeHHOCTH cpefibl OOMTaHUs YeJIOBEKa B YCIOBHSIX CEIIbCKOM MeCTHOCTU. Cellbekoe
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| XO3SCTBO | €ro YKOIOrHUECKHE MPOGIEML.

Paszngea I11I.

Konuenuus yCTOﬁ‘lHBOFO pa3dBuTHUs.

Tema 3.1
BO3HUKHOBEHNE KOHLICTIIINH
YCTOMYMBOTO Pa3BUTHSL.

Conepikanne yueOHOrO MaTepHaa:

1.

I'noGanpHble KOJI0rMUECKUE TPOOJIEMBI U CIIOCOOBI UX pelieHus. Bo3HuKHOBeHUE
HKOJIOTMYECKUX IIOHATUN «YCTOMYMBOCTB» U «YCTOMYMBOE PAa3BUTHUEY.

Tema 3.2.
Y CTONYMBOCTB U pa3BUTHE.

Copepxanue yueOHOro MaTepHana:

1.

Crioco0bI pemeHus SK0JIOTHYECKUX MPOOJIeM B paMKaxX KOHIICTIIUHN «Y CTOMYUBOCTD U
pa3sBUTHE». DKOJIOTMYECKHH Clle]] U MH/IEKC YEeJI0BEYECKOI0 pa3BUTHSI.

IIpakTnyeckas padora « PenieHue 3K0JI0THYECKUX 3a/1a4 Ha YCTOMYMBOCTh U Pa3BUTHEY.

Paznea V.

OxpaHa npupoasbl.

Tema 4.1 Copepxanue yueOHOT0 MaTepHana;

[IpuponooxpanHas

NeSITebHOCTb. 1. | Ucropus oxpansl npuposl B Poccuu. Tunsl opranu3zanuii, CiocoOCTBYIOIIMX OXpaHe
npupoibl. Ocobo oXpaHseMble IPUPOIHBIE TEPPUTOPUH U UX 3aKOHOJATENIbHBIN
CTatyc.

2. | CemuHap «DKOJIOTUYECKHE KPU3UCHI H HKOJIOTHIECKUE CUTYallnU. DKOJIOTHYECKHE

npobaemsl Poccumy.

Tema 4.2. Coneprkanue y4eOHOro MaTepuarna;

[Tpupoanblie pecypchl U UX
OXpaHa.

1.

[TpuponHO-TeppUTOpHUATIEHBIE ACTIEKTHI SKOJIOTHUECKUX npodieM. [IpupoaHbie
pecypcsl U criocoObl ux oxpaHbl. OxpaHa JiecHbIX pecypcoB B Poccun. Bo3moxxHocTn
YIOpaBJIEHUS IKOJOTHYECKUMHU CUCTEMaMHU.

HpaKTI/I‘IeCKaﬂ paﬁoTa ((CpaBHI/ITeJ'IBHOC OMMUCAHUC CCTCCTBCHHBIX NPUPOJHBIX CUCTCM U
ArpO9KOCUCTEMBI.

JubdepenumpoBanHblii 3a4€T( OHOIOTHS+IKOIOTHS)
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7. MaTepHaJIbHO-TEXHUYECKOE M Y4eOHO-MeToAn4YecKoe odecredeHme

7.1. TpeOoBaHNsI K MUHUMAJIbHOMY MAaTE€PHAJIbHO-TEXHUYECKOMY M y4eOHO-
METOHYECKOMY 00ecedeHHI0 YCJIOBHII pean3aliu NPorpaMmbl U CHUIJIMHBI
Mpe/roiaracT HalnYue y4eOHbIX KAOWHETOB 10 (PU3UKE, XUMHH, OMOJIOTHH, B KOTOPBIX
HMMEETCS BO3MOYKHOCTh 00€CIIeYnTh CBOOOIHBIN JOCTYyM B IHTepHET BO BpeMsl y4eOHOTO
3aHSATHUS U B IEPUO]T BHCYUCOHOH JIEATEILHOCTH 00YYaIOLTIXCS.

B coctap kabuHeToB 10 (Qu3MKe, XUMHH, OHOJOTHH BXOAAT JabopaTropuu C
71a00paHTCKOM KOMHATOM.

Ilomemennss kaOuHETOB (U3MKHU, XUMHUM U OUOJOTMM JOJDKHBI  yJIOBJIETBOPSTH
TpeboBaHusIM CaHUTAPHO-3THIEMHOIOrHYecKiX npaBuil 1 HopMatuBoB (CanlluH 2.4.2 Ne
178-02) m OBITH OCHAIIEHBI THUIIOBBIM O00OPYIOBaHHEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBAaHUAX, B TOM WYHCIIE CICHUAIN3UPOBAHHONW Y4YeOHOUW MeOeNnbl0 M CpeACTBaMHU
o0y4yeHMsl, JOCTaTOYHbIMHU JUIs BBIIOJHEHHUS TPeOOBaHMH K YPOBHIO HOJATOTOBKU
00y4Jaromuxcsl.

B xabunerax wuMeeTcs MyJIbTUMEIUHHOE 000pyHIOBaHUE, IOCPEACTBOM KOTOPOTO
Y4aCTHUKU 00pa30BaTeIbHOIO MpoIlecca MOTYT IPOCMATPUBATh BU3YAIbHYIO HHPOPMAIIUIO
1o gu3uKe, CO3/1aBaTh MPE3CHTAIMH, BUICOMATEPHAIIBI U T.1I.

B cocraB  yueOHO-METOOUYECKOTO U  MaTepHallbHO-TEXHUYECKOrO0  oOecreueHus
MIPOrpaMMBbI YIeOHOM TUCIUTUTHHBI « ECTECTBO3HAHME» BXOMISAT:

*s MHOTO()YHKIIMOHAIbHBIN KOMILIEKC MPEToaBaTes;

s HArJSAHBIC TTOCOOUS (KOMIUICKTHI YUEOHBIX TAOJHII, IIAKATOB, IIOPTPETHI BBIIAIOIIUXCS
YYEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

¢ MHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIC CPEJICTRA;

s JKPAHHO-3BYKOBBIE MTOCOOMS;

** KOMIUIEKT 3JIEKTPOCHAOKEHUSI KaOMHETOB;

* TEXHUYECKHE CPEICTBA OOYUCHHUS,

*s JIEMOHCTPAIIMOHHOE 000py0BaHuE (OOIIEro Ha3HAUYCHUS U TeMAaTUUYeCKHEe HAOOPHI);
s j1abopaTopHOe 00OOpyAoBaHWE (0OIIEro Ha3HAYEHHUS W TeMaTU4YeCKUEe HaOOphI, B TOM
YUCIIC JJI TOCTAHOBKH JIEMOHCTPAIIMOHHOTO U YUEHUYIECKOTO IKCIIEPUMEHTA, PEaKTHBHI);
** CTaTUYECKHE, JTUHAMUYECKUE, NEMOHCTPAIIMOHHBIE W pPa3/IaTOYHbIE MOJENH, BKIOYas
HaTypaJibHbIE OOBEKTHI;

s BCIIOMOTaTeIbHOE 000PYAOBAHNUE;

** KOMIUICKT TEXHHYECKON JOKYMEHTAIIMU, B TOM YHUCJIC TIAaCTIOpTa Ha CPEACTBA OOYUCHHSI,
WHCTPYKIIUHU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

e OUOJMOTEYHBIN POH]I.

B OubnuoteuHblii GOHI BXOIAT yUeOHHUKH, yueOHO-MeToauueckre KoMiuiekTol (YMK),
o0ecTeYnBarOIINe OCBOCHHE YIeOHON MUCIUIUINHEI « EcTecTBO3HAaHUE, PEKOMEHIOBAaHHEIC
WM JOMyIICHHBIE [UUIsl KCIIOJNBb30BaHHUS B MPO(EeCcCHOHANBHBIX 00pa30BaTEIbHBIX
OpTraHW3aIsIX, peaTu3ylImuX 00pa3oBaTeNbHYI0 TPOTPaMMy  CPEOHEro  OOIIero
obpazoBanus B npeaenax ocBoenus OIIOIT CITIO Ha 6a3e ocHOBHOTO 00111er0 00pa3oBaHUs.

bubmuoreunsiii  GoHA COmEpKHUT (PU3HUECKHE DSHIMKIIONEIUH, aTiachkl, CIOBapH,
CIPAaBOYHHKH O PU3UKE, XUMHUH, OMOJIOTUH, HAYYHYIO U HAYYHO-TIONYJISPHYIO IUTEPATYPY
€CTeCTBEHHO-HAYYHOTO COJICPIKAHMS.
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B mnpomecce ocBoeHHs mporpaMmbl Y4eOHOH MUCHUIUIMHBI CTYJCHTBHI JOJDKHBI HMETh
BO3MOXHOCTh JIOCTYIIa K 3JEKTPOHHBIM y4eOHBIM MaTepHajaM IO €CTECTBO3HAHMIO, BKIIOYAs
¢u3uKy, XHMMHUIO, OHOJOTWIO, HMEIOUMMCA B CBOOOZHOM JocTyne B cetH VHTepHer
(37IEKTPOHHBIM KHUIaM, IPaKTUKyMaM, TecTaM, matepuanam EI'D u ap.).

7.2UndopmanuonHoe odecrieyeHne 00ydeHnst

OU3UKA
OcHoBHAas1 JINTEPATYpPA
MsaxkumeB I'. SI. ®usuka. 10 kmacc : yuebnuk / I'. S. Msakumes, b. b. byxosues, H. H.
Corckuit. - 4-e u3n. — Mocksa : Ilpocsemenue, 2021. — 416 c.: un. — (Cpennee
npodeccuoHalibHOE 0OpazoBaHue). — S0 3K3.
MsakumeB I'. 5I. ®usuka. 11 xnace : yuebnuk / I'. SI. Msakumes, b. b. Byxosues, B. M.

Yapyrun. - 5- e m3a. — MockBa : IlpocBemenue, 2021. — 436 c.: un. — (Cpennee
npodeccuonanpHoe oopazoBanue). — 50 7k3.
Jloreunenko O. B. ®usuka : yuebnuk / O. B. JlorBunenko. — Mocksa : KnoPyc, 2022. —

341 ¢. — (Cpemnee mpodeccuonansHoe obpazosanue). — URL: https://www.book.ru. — Pesxxum
JIOCTYTIA: TIO TIOJIITHCKE.
Munckuii A. A. ®usuka : yaeOnuk / A. A. [Munckuid, I'. FO. I'pakoBckwii ; mox o6mr. pen. HO. U.
Huxa, H. C. IlypsieBoii. — 4-e uzn., ucnp. — Mocksa : @OPYM : UH®PA-M, 2022. — 560
c. : mn. — (Cpennee npodeccronanbHoe odopasosanue). — URL: https://znanium.com. — Pexum
JIOCTYTIA: TIO TIOJIITHCKE.

JonoJHuTeIbHAS JUTEPaTYpa
Tpopumona T.U. Kpatkuii kypc ¢pusuku ¢ nmpuMepamu pemieHus 3afad : yaeOHoe nmocobue /
Tpopumosa T.MI. — Mocksa : KuoPyc, 2021. — 279 c¢. — (Cpennee mnpogeccuoHalbHOe
obpasosanue). — URL: https://www.book.ru. — Pesxum goctyrma: mo momucke.
Tpopumosa T. U. dusuka : Teopus, pelieHUe 3ajad, JEKCUKOH : ydyeOHoe mocodue / T.
U. TpopumoBa. — MockBa : KuoPyc, 2022. — 315c.— (Cpennee mpodeccrnoHanbHOE
obpazosanue). — URL: https://www.book.ru. — Peskum 1ocTyma: mo moamucke.
Tpodumona T. U. dusuka ot A no S. CnpaBounoe u3ganue : cnpaBounuk / T. U. Tpodumona.
— Mocksa : KnoPyc, 2022. — 301 c. — (Cpennee npodeccuonanbHoe odbpazoBanue). — URL:
https://www.book.ru. — Pexxum goctymna: 1mo moanucke.
HHTepHeT pecypcbr:
wwwe.fcior.edu.ru — dexepaibHbIil EHTP HHHOPMALTMOHHO-00Pa30BATEIBLHBIX PECYPCOB
WWW.physbooK.ru —3ieKTpoHHBIH Y4eOHHK 1O (hU3HKE.
WWW.Cbook.ru — nemoHcTpalmoHHbIe ONbITH 10 pu3rke. KomnakT byka.
www.opentorrent.ru — yue6HbIe pUIBMBI IO (PU3HKE
https//fiz.1september.ru (yue6HO-MeTOIMYeCKas ra3eTa «DPusnkar).
www.opentorrent.ru — yue6HbIe pUIBMBI IO (PU3UKE

BUOJIOI'us
OcHoBHasl JIUTEpaTYypa
Kamenckuii A. A. buonorus. O6mas 6uonorus. 10-11 xmaccsr : yue6Huk /A. A. KameHckuid,
E. A. Kpukcynos, B. B. ITaceunuk. — 6-¢ usn., ctep. — Mocksa : JIpoda, 2018. — 368 c.: mi. —
(Cpennee npodeccuonanbHoe oOpazoBanue). — 50 IK3.
MamontoB C. I'. O6mas 6uonorus : yueOnuk / C. I'. MamonToB, B. b. 3axapoB. — Mockaa :
KnoPyc, 2022. — 323c. — (Cpennee mnpodeccuonanbHoe obpazoBanue). — URL:
https://www.book.ru. — Pexxum goctyma: mo mommcke.
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http://www.fcior.edu.ru/
http://www.physbook.ru/
http://www.cbook.ru/
http://www.opentorrent.ru/

Mycrapun A.I'. buonorus : yue6uuk / A.I'. Mycradun, B.b. 3axapoB. — Mocksa : KunoPyc,
2022. — 423 c. — URL: https://www.book.ru. — Pexxum noctyma: mo moamucke.

JlomoJHUTEeNbHAA JJUTEPATYPA

KoaecnukoB C. . Ob6mas O6uonorus : yueonoe nocodue / C. U. KonecankoB. — Mocksa :
KunoPyc, 2021. — 287c. — (Cpemnee mnpodeccuoHanpbHoe oOpazoBanue). — URL:
https://www.book.ru. — Pesxum goctyma: 1o mommcKe.

Epemuenko O.3. buonorus : yuyenue o Owuocdepe: ydebHoe mnocodbue mist CIIO /

0. 3. Epemuenko. — 3-e¢ u3a., nepepad. u pon. — Mocksa : M3gatensctBo FOpaiit, 2022, —
236 c. — (IIpodeccuonansHoe obpasoanue). — URL: https://urait.ru. — Pexxum mocryma: mo
MOJIITUCKE.

XUMUA

OcHoBHas JIUTEPATYPA
Pymsuruc I'.E. Xumus 10 xmacc. ba3oBeiii ypoBeHb : yueOHHK aisi 00mieoOpa3oBaTeIbHBIX
opranmzaiuii / I'.E. Pymsutuc, ®.I'. ®enpaman.- 7-e uza.- Mocksa : [Ipocsemenue, 2020.- 224
c.:ui — 110 sk3.
Pym3utuc I'.E. Xumus 11 kmacc. bazoseiii ypoBenp : yuebnuk / I.E. Pymsutuc, O®.I.
®enpaman.- 7-e u3a.- Mocksa : [Ipocsemenue, 2020.- 223 c. : wir. — 110 3k3.
Epemun B.B. Xumus 10 xmacc. bazoBsiit yposens: yue6nuk / B.B. Epemun, H.E. Ky3bpmenko,
A.A. JIpo3nos, B.B. Jlynun; noxn pen. B.B. Jlynuna.- - Mocksa : Ipoda, 2021.-223 c. : ui.-
(Poccuiickuii yueOHHK). — 50 9K3.
Epemun B.B. Xumus 11 kmacc. bazoBeiii ypoBenb: yuebnuk / B.B. Epemun, H.E. Ky3pmenxo,
A.A. [Ipoznos, B.B. Jlynun; non pen. B.B. Jlynuna.- 7 uza. Crepeorun.- Mocksa : Jlpoda,
2021.-223 c. : un.- (Poccuiickuii yaeOHUK). — 50 2K3.
Caenko O.E. Oprannyeckas xumus (¢ npaktukymom) : yueOnuk / O.E. Caenko. — Mockaa :
KuoPyc, 2022. — 177 c¢. — URL: https://www.book.ru. — Pexxum focTyma: 1o mojmucke.
BoromosnoBa M. B. Heopranuueckast xumus : yuedbnoe nocodue / M. B. boromosnosa. — Mocksa
: Anpdpa-M, UHOPA-M, 2020. - 336 c. — (Cpennee mpodeccuoHaabHOe 00pa3oBaHUE). —
URL.: https://znanium.com. — Pesxum A0CTyma: O MOAIHCKE.

JlomoJHUTENbHAA JIUTEPATYPA

Il'munka H. JI. O6mas xumus : yueobnoe nocooue / H. JI. I'muaka. — Mocksa : KuoPyc, 2022.
— 748 ¢. — (Cpennee mpodeccroHambHoe obpaszoBanue). — URL: https://www.book.ru. —
PexxuMm noctyna: rmo nmoanucke.

Fauaka H. JI. OOmias xumus. 3agauvl ¥ YOPOKHEHUS | YISOHO-TIPAKTHUECKOE MOCOOHE IS
CIIO / H. JI. 'nunka ; mox penakiueit B. A. TlonkoBa, A. B. babkoBa. — 14-e u3a. — Mockaa :
NznarensctBo IOpaiit, 2022. — 236 c. — (IIpodeccuonanbnoe obpazoBanue). — URL:
https://urait.ru. — Pexxum qocTyma: mo momucKe.

Cracp H. ®. OOmas u Heopranndeckass xumusi. CrpaBo4yHUK : yueOHOe mocodue st CIIO /
H. ®. Crace. — 4-e¢ w3m.— MockBa: MWsmarensctBo  FOpaibit, 2022.— 92c¢.—
(IIpodeccronanbroe odpazoBanue). — URL: https://urait.ru. — Pexxum nocrymna: mo moamucke.

IKOJIOI'Us
OcHoBHas JUTEpaTYpA
Mupxkun b. M. Dxonorus. 10 — 11knaccel. ba3osblit ypoBens : yuebnuk / b. M. Mupkun, JL. T'.
HaymoBa. — Mocksa : Benrana — I'pad, 2018.- 400 c. — 50 axk3.
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https://urait.ru/bcode/455486

KousecankoB C. U. Dxonorus : yuebnuk / C. W. KonecuukoB. — Mocksa : KnoPyc, 2021. —
244 c¢. — URL: https://lwww.book.ru. — (Cpeanee mpodeccroHanbHoe 00pa3oBaHue). — Pexxum
JIOCTYTIA: TIO TIOJITHCKE.

Iaasnepun M. B. O6mas skomnorus : yueonuk / M. B. I'anbniepun. — Mocksa : @opym, HULL
NH®PA-M, 2022. - 336 ¢. — URL: https://znanium.com. — (Cpennee mpodeccruoHanbHoe
oOpa3zoBanue). — PexxuM joctyna: 1o mojamnucke.

JlomoJHUTEeNbLHAA JJUTEPATYPA

BoJakosa II. A. OcHoBbI 00mIel dkojoruu : yueoHoe mocooue / I1. A. BonkoBa. — Mockaa :
®OPYM : UHDOPA-M, 2020. — 126 c¢. — (Cpennee mpodeccruoHanbHOE 00pa3oBaHUE). —
URL.: https://znanium.com. — PexxumM H0CTyIa: 1O MOAMUCKE.

Okouiorus . yueOHuk u mpaktukym mns CIIO / O. E. KonapateeBa [u ap.]. — Mockaa :
M3parensctBo  FOpaiit, 2022.— 283 c.—  (IIpodeccuonanpbHoe  oOpa3oBaHHE). —
URL:https://urait.ru. — Pexxum moctyma: mo mojrmucke.

JkoJiorud : yueOHUK u npaktukym s CIIO / A. B. Toraii [u ap.]. — 5-e uszn., nepepad. u
nmorm. —  MockBa :  MzmarensctBo  FOpaiir, 2022. — 352c¢.—  (IlpodeccuonansHoe
obpazoBanue). — URL:https://urait.ru. — Pesxum gocTyma: mo moamucke.

HNurepHer — pecypcesbl:

Axanemuk. CrnoBapu u sHIMKIoNneuu. http://dic.academic.ru/
Bonpwmas coserckas sunukionenus. http://bse.sci-lib.com
Books Gid. Dnekrponnas 6ubaroTeka. http://www.booksgid.com
['mobanteka. ['mobanpHas 6uOIMOTEKA HAYYHBIX PECYpPCOB.
http://globalteka.ru/index.html
Enunoe okHO nocTyna k 00pa3oBaTelibHbIM pecypcam. http://window.edu.ru
Knurn. http://www.ozon.ru/context/div_book/
Jlyamras yaeOHas uteparypa. http://st-books.ru
Poccuiickuii o6pa3oBaTenbHblil mopra. http://www.school.edu.ru/default.asp
OnektpoHHas OubaroreyHas cucrema http://book.ru/

0 www.pvg.mk.ru (omumnuana «ITokopu BopoObeBbI TOPB»).

E-NNCO RN O

= O 00 N O U1

11 www.hemi.wallst.ru (OOpa3oBarenbHBIi CANT IS KOJIBHUKOB « XUMUS).
www.alhimikov.net (O0pa3oBarenbHbIi CAalT /IS KOJIBHUKOB)
12 www.chem.msu.su  (DnekTpoHHas OUOIUOTEKA IO XUMHH).

13 www.enauki.ru (uHTepHET-H3aHKE sl yuuTenel « EcrecTBeHHbIC HAYKU» ).
www.1september.ru (merommnyeckas razera «IlepBoe CEHTIOPs).

14 www.hvsh.ru (xypHas « XUMHS B IIIKOJIEN ).
15 www.hij.ru (xypHaI «XUMHS U KHU3HBY ).
16 www.chemistry-chemists.com (3meKTpOHHBIH KypHAIT « XUMHKHA ¥ XHMHSD.

8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM
JAEATEJIBHOCTHU
KoHTpomb 1 o11eHKa pe3ysIbTaTOB OCBOCHUS yUeOHOM TUCIUIIIMHBI OCYIIECTBIISIETCS
npernojaBaTesieM B MPOoIecce MPOBEIeHUs TPAKTUUECKUX 3aHATUI, TECTUPOBAHUS, a TAKKE
BBINOJIHEHHS 00YyYaIOUIMMUCS MHIMBUAYAIBHBIX 3aJaHUH U IPOMEXYTOYHOM aTTecTanueil.
MeTo1pI KOHTPOJISI HAIIpaBJIEHbI HAa TPOBEPKY 00YUaIOLIUXCS:
v/ — BBIMOJIHATH YCIOBHS 3[aHKS HA TBOPYECKOM YPOBHE C IPE/ICTaBICHHEM COOCTBEHHOM

TIO3HITHMH;

vo— JlenaTh OCO3HAHHBIM BBI60p CII0CO00B JEeUCTBUHI U3 paHeC N3BCCTHDBIX,
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http://znanium.com/catalog.php?item=booksearch&code=%D1%8D%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F&page=4#none
http://znanium.com/catalog.php
http://znanium.com/catalog.php
https://urait.ru/bcode/458702
https://urait.ru/bcode/458702
http://dic.academic.ru/
http://bse.sci-lib.com/
http://www.booksgid.com/
http://globalteka.ru/index.html
http://window.edu.ru/
http://www.ozon.ru/context/div_book/
http://st-books.ru/
http://www.school.edu.ru/default.asp
http://book.ru/
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/

v\ —OCYIIECTBIATH KOPPEKLHUIO (MCIIPABICHHE) CAEIaHHBIX OMIMOOK HAa HOBOM YPOBHE

npeyaracMbIx 3aJaHHi;

v — paboTarh B IrpyIIe ¥ NPEACTABIATH KaK CBOO, TAK W ITO3MIMIO TPYIIITbI

Coaepxanue XapaKkTepuCcTHKA OCHOBHbBIX BU0B AeATEJbLHOCTH CTYAeHTOB | KOHTpPO/Ib M oLleHKka
o0y4eHust (Ha ypoBHe y4eOHbIX el CTBHI1) pe3yJibTaToB
Beenenue OU3UKA
Pa3Butue crnocoOHOCTEW SICHO M TOYHO H3JIaraTh CBOM MBICIIH,
JIOTMYECKH OOOCHOBBIBATh CBOIO TOUKY 3PEHUs, BOCIPUHUMATh U
aHATM3UPOBaTh MHEHHUS COOCCETHUKOB, TMpHU3HABas IPABO
Jpyroro 4ejaoBeka Ha MHOe MHeHHe. [IpuBenenue npumepos
BIMSIHUSL OTKPBITHHA B (pusmke Ha IIPOrpecc B TEXHUKE U
TEXHOJIOTMH IIPOU3BOJICTBA
Kunemaruka Mexanuxa BxoaHo#l KOHTPOJIb
O3HakoMJIEHHE €O CIIOcO0aMU ONHUCAaHUS MEXAHUYECKOTO B popme:
JBHIKEHMS, OCHOBHOM 3aJjaueil MEXaHUKHU. - TCCTUPOBAHUSI 110
W3yueHne OCHOBHBIX (PU3MUYECKUX BEINYMH KHHEMATHUKH: OCHOBOIIOJIAr a0 M
NIEPEMELIEHMS], CKOPOCTH, YCKOPEHHSL. MOHSTHSIM.
HabumtoieHrne 0THOCUTENBHOCTH MEXaHUUECKOTO IBHXKEHUS.
DopmyIMpOBaHUE 3aKOHA CIIOKEHUSI CKOPOCTEN. Texymmii
HccnenoBanue paBHOYCKOPEHHOTO IPSIMOJIMHEHHOIO JABUKEHUs | KOHTPOJIb B (hopme:
(Ha mpuMepe CBOOOAHOTO MAJCHHS TENl) U PABHOMEPHOTO - YCTHOrO u
JBUKCHMS T€JIa 110 OKPY>KHOCTH. IMCbMEHHOTO
[ToHnMaHue CMBICIIa OCHOBHBIX (PU3WYECKHUX BEITUYHMH, orpoca,
XapaKTePpU3YIOIIUX paBHOMEPHOE ABMIKCHHUE TeJIa 110 - TCCTUPOBAHUA 110
OKPY>XKHOCTH. TeMaM;
JlnHamuka [ToHMMaHuE CMBICTIA TAKUX (PU3HYECKUX MOJIENEH, KaK - 1a00paTOPHBIX
MaTepHuajibHas TOYKa, HHEpLUaIbHas CUCTEMA OTCYETA. pabor
N3mepenne Macchl Tena pa3inuyHbIMU criocobamu. M3mepenne
CHUJI B3aMMOJICHUCTBHS TeJl. BbIuKclIeHHe 3HaYEHHs YCKOPEHUs .
TeJI TI0 U3BECTHBIM 3HAYEHHAM JIECHCTBYOIINX CHII U MAacC TeJ. Pybexubrii
VMeHue pasinyaTh CUITy TSHKECTH U Bec Tesa. OObsICHEHNE U KOHTPOJIb B popme:
[PUBEJICHUE TIPUMEPOB SABJIEHHS HEBECOMOCTH. - TECTOBBIX
TIpuMeHEHNeE OCHOBHBIX IOHATHIA, JOPMYII H 3aKOHOB IMHAMUKH | KOHTPOTBHBIX padoT
K PELICHHUIO 33/1a4 o pasjienam
3aKOHBI OOBsiCHEHHE PEaKTHBHOTO JIBHKECHHUS HA OCHOBE 3aKOHA JUHCIHILTHHEL,
COXpaHCHUA coxpaHeHus uMmIyibca. [Ipumenenne 3akoHa COXpaHeHus TPOMEHYTOHHBIX
B MEXaHUKE g depeHIIMpOBaHH

VMITYJIbCA JIJIS BBIYMCIICHUS] U3MEHEHHU CKOPOCTEHN TeJ MPU UX
B3aUMOJCUCTBUAX

Brruncnenue paboThl CHT U U3MEHEHNUS KUHETUYECKOW SHEPTruu
Tena.

Brluncrnenne noTeHIHAIBHON SHEPTUHN TEN B TPAaBUTALIMOHHOM
oJe.

XapakTeprucTrKa NPOU3BOJAUTEIBHOCTH MAIIVH U IBUTATENEH C
UCIIOJIb30BAHUEM ITOHATHS MOLTHOCTH

OcHo8bl MONEKYIAPHOU PU3UKU U
MepMOOUHAMUKU

bIX 3a4€TOB

Hrorosbii
KOHTPOJIb B popme
Qg depeHIMpOBaHH
Oro 3aveTa.

Onenka:
- pe3ynbTaTUBHOCTH
paboTsl
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MonexynspHas
buznka

DOopMyIUPOBAHUE OCHOBHBIX IT0JI0KEHUH MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. BhINOIHEHNE SKCTIEPUMEHTOB,
CITy’KalIuX 000CHOBaHUEM MOJIEKYJISIPHO-KUHETUIECKOM
teopuu. Habnronenue 6poyHOBCKOIO ABUKEHUS U SIBIICHUS
T y3uu.

OnpezneneHue napaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHWU YPAaBHEHUS COCTOSIHUS U/1€aJIbHOTO
rasa.

[Ipencrasienue B BUE rpaduka U30X0pHOT0, H300apHOTO U
M30TEPMUYECKOTO NPOLIECCOB. Brruncienne cpennen
KMHETUYECKOW SHEPTUH TEIJIOBOIO ABMXKEHUS MOJIEKY 110
M3BECTHOM TEMIIEpaType BELLECTBA.

M3mepenne BIa)KHOCTH BO3lyXa

TepMmoauHamuka

DKCrepuMEHTAIbHOE HCCIIeI0BAaHUE TETJIOBBIX CBOWCTB
BEIIECTBA.
Pacuer konruecTBa TEIOTH, HEOOXOAUMOTO ISt
OCYIIECTBIICHUS
mpolecca MpeBpalleHus BEIecTBa U3 OAHOI0 arperaTHoro
COCTOSIHUS B IPYTOE.
Pacyer usmeHeHus BHyTpeHHEN dHEPTUH TeJ, paboThl U
MepeTAHHOTO KOJIMYECTBA TEIJIOTHl HA OCHOBAHUH TIEPBOTO
3aKOHA TEPMOAMHAMHUKH.
OO0bsicHeHHE TPUHITUTIOB ACHCTBUS TEIJIOBBIX MAITMH

OcHOo8b1 271eKMPOOUHAMUKU

SHCKTpOCTaTI/IKa

Brruncnenue cuin B3aMMOAEHCTBUS TOUEYHBIX JJIEKTPUUECKUX
3aps10B.

Brruncnenue Halps>KEHHOCTH UM ITOTEHIIAAJA dJIEKTPUUECKOTO
0JIs1 OJTHOTO U HECKOJIBKUX TOUEUYHBIX 3apsI0B.

M3mepeHne pa3HOCTH NTOTEHIIMAIIOB.

[TpuBeneHre npUMepOB MPOBOIHUKOB, TUAJIEKTPUKOB U
KOHJICHCATOPOB.

Habmonenune sBaeHMs 3J€KTPOCTAaTUUECKON HHIAYKIIUU 1
SBJICHUS NOJIIPU3ALMH TUIEKTPUKA, HAXOASILErocs B
AJIEKTPUYECKOM I10JIe

ITocTOSSHHEBIN TOK

N3mepenne MOIHOCTH 3eKTprudeckoro Toka. Msmepenue 2/1C
Y BHYTPEHHETO CONPOTUBJICHUS NCTOUHUKA TOKA.

CO6op ¥ ucnbITaHKUE NEKTPUUECKUX LTI C Pa3InYHbIM
COEIMHEHHEM MPOBOJIHUKOB, PACUeT UX NMapaMeTPOB

MarunurtHoe nose

HaGnronenue neiicTBUs MarHUTHOT'O TOJIS HA POBO/IHUK C
TOKOM, KAPTUHOK MarHUTHBIX MOJEH.

@opMyIMpOoBaHUE NIPAaBUIIA JIEBOM PYKHU AJIs ONPEAEICHUS
HaIpaBJIEHUS CUJIbI AMIIepa.

Brruncnenue cui, 1elCTBYIONIMX HA IPOBOJIHUK C TOKOM B
MarHUTHOM M0Jje, 00bICHEHUE MPUHIUIA IEHCTBUS
AIIEKTPOIBUTATEIS.

HccnenoBanue siBICHUS 2JIEKTPOMArHUTHOW MHIYKIIMH

Konebanus u 6onmbi

Mexannueckue
KoJIeOaHUs 1
BOJIHEI

[TpuBeneHne npumMepoB KojaeOaTeIbHBIX JBUKEHUI.
HccnenoBanue 3aBUCHMOCTH TTEpHO/Ia KoJieOaHUH
MaTeMaTHYeCKOro MasiTHUKA OT €r0 JJIMHbI, MACChl U
aMIUIUTYAbI Kosiebanuil. Onpenienenne ycKopeHusi CBOOOIHOTO

o0yyJaroIerocs npu
BBITIOJTHEHUH
3aJjaHMii Ha y9eOHBIX
3aHATHAX
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MMaJe€HUs C IIOMOIIBI0 MATEMATUYECKOI0 MasATHHKA.
Hab6mronenue xonebanuii 3Bydariero tena. [IpuBenenue
3HAYCHHUS CKOPOCTH PACIPOCTPAHCHHS 3ByKa B PA3IMYHBIX
cpenax.

YMeHune 00bsICHITH HCITOIL30BAHUE YILTPA3BYKa B MEIUIINHE

DIIEeKTPOMarHuTH
bIC
KoeOaHus U
BOJTHBI

HaGmroienre ocuuuiorpaMM rapMOHUYECKUX KOJICOaHUN CUITBI
TOKA B IICTH.

OObsicHeHue MTPEBPAICHUS YHEPTUU B UICATBHOM
KoJ1e0aTeIbHOM KOHTYE.

W3yuenne ycTpoiCTBa U MPUHIUIIA ASUCTBUS TpaHchopMaTopa.
AHanu3 cXeMbl Nepeiayu JIEKTPOIHEPTUU Ha OOJIbIIINE
paccTosiHusl.

[TpuBeneHre npuMepOB BUIOB PAIUOCBSI3U. 3HAKOMCTBO C
YCTpOICTBaMM, BXOJIALIMMHU B CHCTEMY PaJHOCBA3H.
OO6cyxaeHre 0cOOCHHOCTEN pacIpOCTpaHeHusl PauOBOIH

CBETOBBIE BOJIHBI

[IpumMeHeHue Ha MPAKTUKE 3aKOHOB OTPAKEHUS U TIPEJTIOMIICHUS
CBeTa IpH pelieHnu 3a1a4d. HabmroaeHue sBiaeHus qudpakium
U JUCIIEPCUH CBETA.

Dnemenmbl K6AHMOBOU PuU3UKU

KBanrtoBbie
CBOMCTBA
cBeTa

Habmonenue gporoanexrpuaeckoro s ¢exra. Pacuer
MaKCUMaJbHON KMHETHYECKOM SHEPTUH AIICKTPOHOB ITPU

dororddekre

®duzuka aroma

®dopmynupoBanue nocrynato bopa. Hadnonenue
JIMHENYaTOr0 U HENPEPHIBHOIO CIIEKTPOB.

Pacuer yacToTE B AJIMHBI BOJIHBI UCITYCKA€MOI'0 CBCTA MpHU
nepexoac aromMa U3 OJJHOI0 CTAHMOHAPHOI'O COCTOAHUA B

Jpyroe.
OOBsicHeHHEe IPUHIMIA ASHCTBUS Jla3epa

duznka aTOMHOTO

HaGnronenue Tpekos anbda-yactuil B kamepe Buibcona.

sapa u Perucrpanus sepHbIX U3IIy4EHHUM C IIOMOIIBIO CYETYHKA
DJIEMEHTapPHBIX I'eiirepa.
YaCTHIL Pacuer sHeprum cBsI3M aTOMHBIX sJIEP.
[ToHnMaHMe IEHHOCTH HAY4YHOT'0 MMO3HAHMUS MUpa HE BOOOIIE
JUISI YEJIOBEYECTBA B LI€JIOM, a JIJISl KaX/10r0 00ydaromerocs
JIMYHO, [ICHHOCTH
OBJIAJICHUS] METOAOM HAYYHOI'O ITO3HAHUS I JOCTHIKEHUS
ycrexa B JII000M BH/JIE IPAKTHUECKON JesITeIbHOCTH
XUMUA
Bsenenue PackpbITHe BKJIala XUMUYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBEHHO-HAYyYHYIO KapTHUHY MHpA. BxoaHol KOHTpPOJIB
XapakTepucTUKa XUMHUH KaK IIPOU3BOIUTEILHON CHUIIBI B (hopme:
obmecTBa - TECTUPOBAHUS T10
Baxnenmue YMeHue 1aTh ONPENeICHUE U ONIEPUPOBATh CIIEAYIOLIUMHU OCHOBOIIOJIAraromnuM
XUMUYECKUE XUMHYSCKUMH ITOHATHAMU: «BEIIECTBOY, «XHMHUICCKHUI TTOHATHSM.
MOHATHUSA 9JIEMEHT», «aTOM», «MOJIEKYJIa», «OTHOCUTEIIbHBIE aTOMHAs U
MOJIEKYJISIpHAst MacChbD»y, KMOH», «aJUIOTPOIHUS, «U30TONIBDY, Texymui
«XAMHYECKAs CBA3bY, «AIECKTPOOTPULIATEIIBHOCTEY, KOHTPOJIb B popme:
«BAJIEHTHOCTBY, «CTEIEHb OKUCIIEHUS?, «MOJIbY», MOJISIPHAS - YCTHOTO H
Maccay, «MOJIIPHBIN 00beM ra3000pa3HbIX BEIIECTBY, HMUCPMCHHOTO
«BECIIECTBA MOJICKYJIIPHOI'O M HEMOJICKYISIPHOI'O CTPOCHUS, onpoca,
«pacCTBOPBD?, «3JICKTPOIUT U HEIICKTPOIUT, - MPAKTUICCKUX
«QIIEKTPOJIMTHYECKAS] TUCCOLMALND), KOKHUCIUTEID U pabor;
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BOCCTAHOBUTEJbY, KOKUCICHUE U BOCCTAHOBIICHUE), CKOPOCTh
XUMHUYECKON PEAKLIMN», «XMMUYECKOE PABHOBECHUEY,
«YTJIEPOJHBINA CKENETY,

«(yHKIMOHAJIbHAS TPYIIIA», KA30MEPHSD)

OCHOBHBIE
3aKOHBI
XUMUU

DopMyIUpOBAHKE 3aKOHOB COXPAHEHHUS MAaCChl BELIECTB U

MOCTOSTHCTBA COCTaBa BEIIECTB. Y CTAHOBJICHHE MPUYUHHO-
CJICICTBEHHOM CBSI3M MEXK]y COJICP>KAHUEM ITHX 3aKOHOB U
HaIMCaHHEeM XUMHUYECKHX (OpMYJI U ypaBHEHUH.

PackpsiTe ¢puznyeckoro cmpicia cuMBosuka [lepuonndeckoit
TaOIMIBI XUMUYECKUX AieMeHToB [[.1.MenpaeneeBa (HoMepoB
aJIeMEHTa,lepuoia, TPyIIbl) U YCTAHOBIIEHHUE TPUYHMHHO-
CJICZICTBEHHOM CBSI3U MEXY CTPOECHHUEM aToMa 1
3aKOHOMEPHOCTSIMUA U3MEHEHUS CBOMCTB 3JIEMEHTOB U
00pa3oBaHHBIX UMH BEILIECTB B MEpUOAAX U IPYyIIIax.
XapakTepuUCTHKA AJIEMEHTOB MaJIbIX EPHUOJIOB 10 UX
nonoxenuto B [lepuognueckon cucreme JI.M.MeHnieneeBa

OcCHOBHBIE TEOPUU
Xumuu

YcraHoBIEHHE 3aBUCUMOCTH CBOMCTB XUMHUYECKHX BEIIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIIUX UX XUMUYECKUX IIEMEHTOB.
XapakTepruCTHKA BAXKHEHUIINX TUIIOB XUMUYECKHUX CBSI3EN U
OTHOCUTENIbHOCTH 3TOi Tunosoruu. OObsCHEHNE 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTaBa U CTPOEHUS KPUCTAIIIMYECKUX
pEIIeTOK

DopmMyIMpPOBaHUE OCHOBHBIX MOJIOKEHUN TEOPUHU
3JIEKTPOJINTUYECKON JUCCOLIMAIIMU U XapaKTEpUCTUKA B CBETE
ATOM TEOPUHU CBOKMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COEIMHEHUI.

DopmyIMpPOBaHUE OCHOBHBIX IMOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOEHUS OPraHUYECKUX COCTMHEHUN U XapaKTEPUCTUKA B
CBETE ITOM TEOPUU CBOMCTB BAKHEHIINX MPEICTaBUTEICH
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHUIN

Baxneimme
BEIECTBA
Y MaTepUaJIbl

XapakTepHUCTUKA CTPOEHUS aTOMOB M KPUCTAJVIOB M HA ATOU
OCHOBE OO0IIMX (PUBNYECKUX U XMMHUECKHUX CBOWCTB METAJIJIOB
Y HEMETAJUIOB.

XapakTepHucTUKa cOCTaBa, CTPOEHUS, CBOWCTB, OJyUEHUs U
IIPUMEHEHNE BaXHEUIINX HEMETAILIOB.

XapakTepucTuKa cocTaBa, CTPOCHHS U OOIIUX CBOMCTB
BaXHEMILNX KJIACCOB HEOPTaHUYECKUX COEIUHEHUM.
Onucanue cocTaBa U CBOMCTB BaXKHEHUIINX MTpe/ICTaBUTENEH
OpPraHMYECKUX COSAVMHEHNI: METaHOJIa U 3TaHOJIa, CJIOKHBIX
3(upoB, KUPOB, KAPOOHOBBIX KUCIIOT (YKCYCHON KUCIIOTHI),
MOHOCaXapuA0B(TIIOKO3bI), AUCAXaAPUIOB (Caxapos3sbl),
MoJIMCaxapua0B (Kpaxmasa U IeJITI0I03b), AMUHOKHCIIOT,
0EJIKOB, NCKYCCTBEHHBIX U CHHTETHUECKUX MOJIMMEPOB

XUMHUYECKUN
SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B yueOHOH U podeccuoHaTbHON
JIEATETbHOCTH XUMHUECKUX TEPMUHOB U CUMBOJIUKH.
HaspiBanue n3y4eHHBIX BELIECTB 110 TPUBUAIIBHON UIIU
MEXIYHAPOJAHOW HOMEHKIIATyPE U OTPAKEHHUE COCTABA ITUX
COEZIMHEHUH C MOMOIIBI0 XUMUYECKUX (POPMYIL.

OTpakeHue XUMHUYECKUX MTPOLIECCOB C MOMOIIBIO0 YpaBHEHUN
XUMUYECKHUX PEAKLUN

- TECTUPOBAHMSI IO
TEMaM;

- 1a0OpaTOPHBIX
pabor

Py0esxublii
KOHTPOJIb B (popme:
- KOHTPOJIbHBIX
paboT mo paznenam
JVCLIUTUTMHEI,
IPOMEKYTOUHBIX
Qg depeHIMpOBaHH
BIX 324ETOB

HUTorosbii
KOHTPOJIb B popme
Qg depeHIMpoBaHH
Oro 3ayera.

Ounenka:

- pe3yJNbTaTUBHOCTH
paboThI
oOyuaronerocs npu
BBIIIOJIHEHUH
3a/laHuil Ha y4eOHBIX
3aHATHUAX
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XuMuyeckue OOBsicCHEeHHE CYIIHOCTH XUMUYECKUX TPOLIECCOB.

peakuuu Knaccugukarus XuMHUueckux peakiuii o pa3InuHbIM
IpU3HaAKaM

XUMUYECKUN BrInosHeHne XUMUYECKOTO IKCIIEPUMEHTA B ITOJIHOM

JKCIIEPUMEHT COOTBETCTBUM C IIPABUIIAMHU TEXHUKH 0€30M1aCHOCTH.
Habmonenue, pukcupoBaHue U onucaHue pe3yIbTaToB
IIPOBEJCHHOTO YKCIIEPUMEHTA

XuMuyeckas ITpoBeneHne caMOCTOATEIBHOTO TOMCKA XUMHUYECKOU

uHpopManus UH(OPMALIUHU C UCTIOJIB30BAHUEM PA3TMYHBIX HCTOYHUKOB

(HayYHO-TIOIYJISIPHBIX M3IaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHETA); UCIIOIB30BaHUE KOMIIBIOTEPHBIX
TEXHOJIOTUH JUIs 00pabOTKM M Mepeiaul XUMHYECKOM
UH(OPMALIMH U €€ MPEICTABICHUS B pa3IMYHbIX (hopmMax

[TpodunpHOE 1

OOBsICHEHHE XUMHYECKHX HBHeHHﬁ, MMPOUCXOAIUX B IIPUPOAC,

npodeccuoHaIbH OBITY U Ha IIPOM3BOJCTBE.
0 3HAYMMOE CobutoieHne mpaBuil 3KOJOTHYECKH IPAMOTHOTO MOBEACHHUS B
coJiepKaHue OKpyIKaloleH cpesie. .
OneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUs OKpYyKarollen
Cpezpl Ha OpraHU3M YeJloBeKa U APYrUe KUBbIE OPraHU3MBI.
CoOumtoienune mpaBui 0€30MacHOro 0OpaIIeHUs ¢ TOPIOYUMH U
TOKCHYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYAOBAHUEM.
Kpurnueckas oneHka 10CTOBEPHOCTH XUMUYECKON
nH($OpMalIMH, MOCTYNAINIEH U3 Pa3HbIX HCTOYHHUKOB
BHOJIOI'UA BxoaHoi KOHTpPOJIBL
Buonorust — 3HAKOMCTBO C 00bEKTaAMH U3yUYEHHS OMOJIOTHH. B hopme:
COBOKYITHOCTb BrisBiienue ponu 6uosnoruu B GOPMHUPOBAHUN COBPEMEHHON - TECTHPOBAHUS 110
HAYK O JKHBOIT €CTECTBEHHO-HAYYHOM KapTUHBI MUPA U IPAKTUYECKON OCHOBOIIOJIATAIOIIIHAM
npupoje. Meroapr | ACATCILHOCTH JIIOACH TIOHSTUSIM.
Hay4HOI0 Tekymmii
MO3HAHUSA B KOHTPOJIb B (popMe:
6uosiorun - YCTHOTO U
Krnerka 3HAKOMCTBO C KJIETOYHOH TEOPHEN CTPOEHUS OPTaHNU3MOB. HMUCbMCHHOT'O
ITomyuyenue npencTaBiIeHNs O PO OPTaHUYECKUX U orpoca,
HEOPraHMYECKUX BEIICCTB B KIICTKE. - HNPaKTUICCKUAX
3HaHUE CTPOEHUS KJIETOK IO pe3ysbTaTaM paboThl CO CBETOBBIM pabor;
MHKPOCKOIIOM. - TCCTUPOBAHUSA I10
YMeHHe OIUChIBaTh MUKPOIIpENapaTsl KJIETOK PACTEHUM. TeMaMm,
YMeHNe CpaBHUBATh CTPOCHUE KIIETOK PACTEHUN U JKUBOTHBIX - 1a00paTOPHBIX
110 TOTOBBIM MHUKpOIpenaparam pabor
Opranusm 3HaHNE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHUsI OPTaHU3MOB, Pybexnblii
CTaJMil OHTOTEHE3a HA IPUMEPE YeIOBEKA. KOHTPOJIb B (hopme:
3HaHue NPUYMH, BBI3BIBAIOIINX HAPYIICHUS B Pa3BUTUU - KOHTPOJIBHBIX
OpTaHH3MOB. paboT mo paznenam
YMeHue noap30BaTbCsl TEHETUYECKON TEPMUHOIOTUEN U AACHHIIINHBI,
CHMBOJIMKOM, peIIaTh MPOCTENIIINE T€HETUYECKHE 3a/1aUH. IPOMEC)KYTOYHBIX
3HaHUE 0COOCHHOCTEH HACICACTBEHHON U HEHACIICICTBCHHOM nuddepeHIpoBaHH
W3MEHYMBOCTH U UX OMOJIOTUYECKON POJIU B HBOJIFOIIMH KUBOTO | bIX 3a9€TOB
Hrorosbiii
Bun YMeHue aHanmu3upoBaTh U OLICHUBATH Pa3IMUHbIE THIIOTE3bI KOHTPOJb B hopme
IIPOUCXOXKIECHUS KU3HU Ha 3eMIIE. maddepeHIpoBaHH
YMeHne mpoBOAUTH ONMMMCAHUE 0COOEH OJHOTO BUIA TIO Oro 3a4era.
MOP(OJIOTHUECKOMY KPUTEPHIO. Ouenxa:
Pa3ButHe crmocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOU MEBICIIH, - PCE3yJIbTaTUBHOCTH
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JIOTUYECKH 00OCHOBBIBATH CBOIO TOUKY 3PECHHSI, BOCIPHUHUMATH
U aHAJIM3UPOBATh MHEHUSI COOECETHUKOB, TPU3HABAs MPaBO
JPYToro 4eJI0OBeKa Ha HHOE MHCHHE.

YMeHue 10Ka3bIBaTh POACTBO YeJIOBeKa U MICKOMUTAIOIINX,
OOIIHOCTh U PaBEHCTBO YEJIOBEUECKUX pac

OKOCHUCTEMEI

3HaHUE OCHOBHBIX 3KOJIOTMYECKHX (AKTOPOB U MX BIUSHUS Ha
OpTaHU3MBI.

3HaHUE OTIIMYUTEIBHBIX MPU3HAKOB HCKYCCTBEHHBIX
COOOIIECTB — arpO3KOCUCTEM.

[Tony4yeHue npeacTaBICHUs O CXeMe SKOCHCTEMBI Ha PUMEPE
ounochepsl.

OOy4eHue coOI0ICHUIO TIPABUIT TOBEICHHSI B IPUPOJIC,
OepeKHOMY OTHOIICHUIO K OMOJIOTHYECKIM 00bEKTaM
(pacTeHUsIM M )KMBOTHBIM M UX COOOIIECTBAM) U UX OXPaHE

paboThI
oOyyarorerocs mpu
BBITIOJTHCHUH
3aJJaHHii Ha y9eOHBIX
3aHSITHIX

Conep:xxanue
00y4eHus

XapaKkTepucTHKA OCHOBHBIX BUJI0B Y4eOHOM AeSITeIbHOCTH
00YYAIOIINXCS

DopMBbI KOHTPOJISE

BBeneunue

3HaKOMCTBO ¢ 00BEKTOM H3y4eHus 3kosoruu. OnpenencHue
POJIM SKOJIOTUH B (POPMUPOBAHUM COBPEMEHHOM KapTUHBI MUPA.
JleMoHCTpanus 3Ha4€HUs SKOJIOTHH IPU OCBOCHHUHU Npodeccuii u
CHelHanbHOCTEN CpeiHero npodeccuoHanbHOro 00pa3oBaHusl.

VYeTHbII onpoc

1. OKOJIOI'SA KAK HAYUHASA JUCLHUITIIMHA

OO0111ast DKOI0rUst

YMeHue BBISBIATH OOIINE 3aKOHOMEPHOCTH JIeHCTBUS (haKTOPOB
cpeasl Ha opranusM. [lonydenune npeacTaBiIeHUi O MOIYJISALNH,
JKOocHUcTeMe, buocdepe.

YcrHbIit onpoc
TectupoBanue

CoruanbHast 3HaAKOMCTBO C MIPEIMETOM U3YUYEHUS COIUATBHON IKOJIOTUH. YcrHblil onpoc
9KOJIOTHUS YMeHHeE BRIICIAThL OCHOBHEIC YEPThI CPEAbl, OKPYKAIOIIEH Tect
IIpuknannas YMeHue BhISABIATh PETHOHANBHBIE SKOJOTHYECKHUE MTPOOIEeMbI U Kontponbhas
IKOJIOTHS YKa3bIBaTh IPUUMHBI UX BOBHUKHOBEHUS, & TAKKE BO3MOKHBIE paborta

MYTH CHWXKEHUS MOCTECTBUI HAa OKPYKAIONIYIO CPEy.

2. CPEJA OBUTAHUA YEJIOBEKA U OKOJIOTUYECKASA BE3OITACHOCTD

Cpena oburanus
YeoBeKa

OgnageHue 3HaHUSAMH 00 0COOEHHOCTSIX Cpeibl OOMTaHUS
YeJIOBEKa U €€ OCHOBHBIX KOMIIOHEHTOB. Y MeHHe (pOpMHUPOBATh
COOCTBEHHYIO MO3MIIMIO 110 OTHOIIEHHUIO K CBEJICHUSM,
KacaroIIuMCs MOHATHS «KOM(OPT cpeabl 0OUTaHUS YeIOBEeKay,
IIOJIy-4a€MbIM W3 Pa3HbIX UCTOYHHUKOB, BKIIFOUAs PEKIaMy.
3HaHKE OCHOBHBIX YKOJOTMYECKUX TPEOOBAHUI K KOMIIOHEHTAM.

YcTHBIT onpoc

I'oponckas cpena 3HAKOMCTBO C XapaKTepUCTUKAMU TOPOJCKOI KBapTUPHI KaK Odopmaenue
OCHOBHOT0 3KOTOIIa COBPEMEHHOTI'O Y€JIOBEKA. Y MEHUE IIPE3EHTALNN
OIpENeNATh YKOJIOTMUECKUE TapaMeTpbl COBPEMEHHOTO [IpoBepounas
4eJI0BEYECKOr0 JKIWINIIA. 3HaHUE SKOJIOTUYECKUX TpeOoBaHUU K | paboTta
YPOBHIO IITyMa, BI/I6paI_[I/II/I, opraHnu3alyi CTPOUTEILCTBA KUJIbIX
U HeXHWIIBIX MTOMEIEHHH, aBTOMOOMIIBHBIX JIOPOT.
Cenbckas cpega | 3HaHME OCHOBHBIX 9KOJIOTMYECKHX XapaKTEPUCTUK CPEIbI TectupoBanue

00HMTaHNS YEJIOBEKA B YCIOBUSIX CEIIbCKON MECTHOCTH.

3. KOHLIEIMA YCTOMYMBOI'O PASBUTHU S

Bo3HukHOBEHHE
KOHIISIIITAHN
YCTOWYHBOIO
pa3BUTHS

3HaHHME OCHOBHBIX MOJIOKEHNN KOHLENIMHM YCTOMYUBOTO pa3-
BUTHUS U IPUYMH €€ BOZHUKHOBEHUS. Y MeHue (opMHUpOBATh
COOCTBEHHYIO MO3UIIHIO 10 OTHOIIEHHUIO K CBEICHHSIM,
KACAFOIIUMCS TOHATHUS «YyCTONYMBOE PAa3BUTHEY.

YceTHBII onpoc
Odopmnenune
Mpe3eHTalNN
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YcTolunuBOCTh U 3HaHUE OCHOBHBIX CIIOCOOOB peIIeHus dKoJornueckux npodnem | [IpoBepounas pabora

pa3BHUTHE B paMKax KOHIIENIUU «Y CTOWYMBOCTh U Pa3BUTHE». Y MEHHE
pa3nn4aTh SKOHOMUYECKYIO, COUMAIBHYIO, KYJIBTYPHYIO U
9KOJIOTHYECKYIO YCTONYMBOCTh. Y MEHUE BBIUMCIISTH MHIEKC
YeJI0BEUYECKOI0 Pa3BUTHUS 110 OTHOUIEHHIO K OKpPYKaOILEH cpene.

4. OXPAHA TIPUPO/IbI

[IpuponooxpanHas 3HaHME UCTOPHH OXpaHbI MPUPOabl B Poccuy 1 OCHOBHBIX | Y CTHBIH OIpoc
JESTENIbHOCTD TUIIOB OPraHU3aINi, CIOCOOCTBYIOLINX OXpaHe Odopmiienne
OpUPOJIBL. YMEHHE OIPENENIATh COCTOSHUE Hpe3eHTaui

HKOJIOTUYECKON CUTYALMK OKPYXKAIOLEH MECTHOCTH U
IpeiaraTb BO3MOKHBIC ITyTH CHUKEHUS

[Tpuponnbie pecypchl U UX | YMeHHUE MOJIb30BaThCs OCHOBHBIMU MeTo/ilaMu HayyHoro | KonrposnbsHas pabota

oXpaHa MO3HAHUS: ONMCAHUEM, H3MEPEHUEM, HAOTIOICHIEM —
JUTSL OLICHKU COCTOSIHUS OKPY>KaloIlel cpefibl U ee
MOTPEOHOCTH B OXpaHE.

HHaHpreMBIG JIMIYHOCTHBIC PC3YJIbTAThI B XOAC pCaIn3allii IIPOTPAMMBI

aucumiuimabl OY 1. 12 EcTecTBO3HaHUE
JUISL CIICHUATIBHOCTEH COLMAIbHO-3KOHOMUYECKOT0 nmpoduieit

Kon
JJUYHOCTHBIX
JIMYHOCTHBIE pe3yabTaThl
pe3yJibTaToB
peajn3alui NPOrpaMMbl BOCIIUTAHUS
peajau3anun
(Oeckpunmopvt)
NporpaMmal
BOCIIMTAHUSA
Cobmoaronuii ¥ mponaraHaupyONIUil IpaBuia 30pOBOr0 M 0e30MacHOro odpasza KHU3HH,
CIIOpTa; TPEIyNPENTAIMUNA OO0 TPEOJOICBAOIINIA 3aBUCUMOCTH OT alIKOTrojs, Tabaka, JIP 9
MICUXO0AKTUBHBIX BEUIECTB, a3apTHBIX UTP U T.1. COXpaHAIOMNN ICUXOJIOTHYECKYI0 YCTONYUBOCTh
B CUTYaTUBHO CJIO’KHBIX WJIH CTPEMHUTEIHLHO MEHSIOIUXCS CUTYAIIHSIX
3aboTsAmuiics 0 3alUTe OKPY’KAIOIIEH Cpelbl, COOCTBEHHONW M 4yXOW 0€30MacHOCTH, B TOM JIP 10

yrcie HudpoBoit
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