MWHACTEPCTBO  pa3oBaHWA, HaAyKU U MONOAEXHOW NONNTUKKM KpacHoAapcKoro kpas
ocy,japcTeBe  oe 6O KeTHOe npodeccuoHanbHoe 06pa3oBaTe/ibHOE yUpexaeHue
T T KpacHogapcKoro kpas

«AMNWCNOHCKUA TEXHUKYM aBTOMOOWILHOTO TpaHcnopTa U cepBuca»
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PABOYAA NMPOITPAMMA
yyebHoOM gucumnnamHbl OY /[ 6.08 EcTecTBO3HaHMe
an npodgeccun 38.01.02 Mpopgasel, KOHTPOIEP - Kaccup
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Ha 3aceflaHUn Ne roTuMYecKoro coseta
npotokon Ne 12 wT «03 » 06 2022T.

n y ~1
I

OY KK ATATC

Pa6oyasa npoTpaB Mano OY [16.08 EcTecTBO3HaHMe pa3paboTaHa Ha OCHOBE NMPUMEPHOM
AMMbl y4yebHON AUCUMNIUHBLI «ECTecTBO3HaHWe», aBTopbl: CamoineHko [I1.U.,
leHAoOBaHW ®TAY «DefepanbHblii MHCTUTYT pa3BuTus obpaszoBaHua», 2015r.); c

q)l'ﬂc cpegHero (nonHoro) obuiero o6pasoBaHuUA (yTB. npuKasom
pultepcTB” 'eppa3oBaHMa U Haykm P® Ne 413 ot 17.05.2012r., 3apermcrpumpoBaHa
cTBpM tocTuumm Poccuitckoin Pepgepauymnn Ne 24480 ot 07.06.2012r.) w

Tpp6o Hu €>FOC cpegHero npodeccMoHanbHOro o06pa3oBaHWs Mo  npodeccuu

100701.01 TlMpopfasel, KOHTpo/iep - Kaccup (npuka3 MwuHuctepctsa obpasoBaHus U

Hayku!) P® Nd 723 ot 02.08.2013 r. (pea. 09.04.2015r.). 3aperumctpupoBaH

MuHuctepcteom MtocTuumm Poccum ot 20.08.2013 1. Ne29470). yKpynmHeHHas rpynna

npocgeccuint 38.0(1.00 SKOHOMMKA U yNpaB/ieHUS.

OpraHunsauma-pa3paboTumnK: rocygapcTtBeHHoOe OHXeTHOe npodeccnoHanbHoe
o6pa3oBaTenbHOEe ..yupexzgeHne KpacHOAApCKOro Kpas «ATMWEPOHCKUN TEXHUKYM
aBTOMOOMW/IHOTO TpaHcnopTa 1 cepBuca»

TUUKN: KanyrnHa TaTbsiHa MuxalnoBHa,
npenogasatens gusnkn N6MNOY KK ATATC,
benoropuyesa MapuHa HukonaesHa,

Hr npenogasatens 6uonorum FrMNOY KK ATATC
PellLleH3(eHTbl: v
(bH<€LWHAA peLensns) 3t03MHa EneHa BayecnaBoBHa
LI B et
n iy KBanugpukauus no gunaomy:
M- o I npenofaBaTtenb (PU3NKU N aCTPOHOMMUMN
| FBNoyYy KK ANXT
_];(11 (nognucs)
(sHenBAss peuOHBbSA) [>xeHac Cepreil JleoHTbeBUY

11

KBanudukaumnsa no gunaomy:
NHXEeHep-MexaHuK
I (noanuce)
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1. MOACHUTENBbHASA 3AMNCKA
UL
porpamMmMa 9 3weobpa3oBaTeibHON YUYeOHON AWNCUMNAMHBI «ECTecTBO3HaHMe» MpefHa3HayeHa [Anis
M3yyeHUss  eCTECTBO3HaHWA B  npodecCMOHaNbHLIX  00pa3oBaTe/lbHbIX — OpraHu3aumax,  peansyronx
06pa3oBaTenbHyo [Jorpammy  cpegHero o6uero 06pa3oBaHWMsi B MpeAenax OCBOEHWS  OCHOBHOIA
npogeccnoHanbHo  (h3oBaTenbHOI nporpaMmel CMO (OMNOM CMO) Ha 6a3e 0CHOBHOIO 06LLIEr0 06pa3oBaHms,
Mpv NOATOTOBKe KBa3 MMLMPOBaHHbLIX pabouunx, CAyXawux, CreumnanncToB CpeaHero 3BeHa.

Mporpamma pa3paboTaHa Ha ocHoBe TpeboBaHui P OC cpeaHero 06uwero 06pasoBaHusl, NPeAbABASEMbIX
K CTPYKTYpE, COAepPXaHWI0 U pe3ynbTaTaM OCBOEHUS Y4eOHON AUCUUNAUHBLI «ECTeCTBO3HaHWE», B COOTBETCTBMU
c PekomeHgauusMmn? M0 opraHusauuyM nonyyveHWs cpegHero o6uiero o6pasoBaHWs B Npefenax OCBOEHUS
06pa3oBaTenbHbIX MNporpamm cpefHero npoeccuoHasbHOro 06pa3oBaHMs Ha 6a3e OCHOBHOrO 06Liero
o6pa3oBaHms C yyeTe M| [prvMepHO OCHOBHOW 06pa3oBaTe/ibHOW NporpaMmMbl cpefHero obuiero o6pasoBaHus,
0A00pEeHHON pelleHNeM (eaepanbHOro y4yebHO-MeTOAMYECKOTO 06beAnHeHMs No 06lleMy 06pa3oBaHUIO
(npoTokon 6T 28 nkN 2-2016r.Ne2/16-3).

CogepxaHvie nporpamMmmbl «ECTeCTBO3HaHME» HAaNPaBMeHO Ha AOCTUMXEHME CNefYIOLNX Lienei:

* 0CBOeHUe! 3HaHWiA 10 COBPEMEHHON EeCTeCTBEHHO-HAay4YHOW KapTMHe MUpa U MEeTOAaX EeCTeCTBEHHbIX Hayk;
3HAKPMCTBO, C Hambofee BaXHbLIMW WAESAMU U LOCTUXEHWUSMU ecTeCTBO3HaHMS, OKasaBLUMMW Onpejensiollee
B/IMSIHWE HA Pa3BUTUI TEXHUKWN U TEXHOMOT WA,

* OBMAfEHVP YMEHUAMU MNPUMEHATH MOMYYEHHbIE 3HAHMA AN 0OBACHEHMS SBMEHWIA OKPYXAKoLWero Mmupa,
BocnpusTus'; MHPOPMiin ecTeCTBEHHO-HAYYHOro M MNPOMECCUMOHANIBHO 3HAYMMOr0 COfEPXaHWs; pasBuTue
VHTENNEKTYKNbAbIXY' TBOpPYECKMX CMOCOBHOCTEN N KPUTUYECKOTO MbILLIEHWS B XOfe MPOBEAEHMST MPOCTEALINX
nccnefoBaHuiA, aHa s ABNeHNI, BOCNPUATAS U UHTEPNPEeTAaLMM eCTECTBEHHO-HAYUYHOI MH(hopMauuu;

* BOWNATaHe Yy6eXAEeHHOCTU B BO3MOXHOCTW MO3HaHUS 3aKOHHOW MpUpoAbl U MCMNONb30BaHUS LOCTUXKEHWI
ecTecTBeHHbIX Vayk/[nsa pa3sBuTua LUBUAM3ALUN W NOBbILUEHWUS Ka4ecTBa XU3HU;

* MPYMEHEHMNE eCTECTBEHHO-HAYYHbIX 3HaHWUIA B NPOMECCUOHANLHOW AeATeNbHOCTN Y NOBCEAHEBHOM YXXMU3HUW A1
o6ecrneyeHniA 6e30MNCHOCTM YKM3HEAEATENbHOCTU; TPAMOTHOIO WCMOJ/Ib30BaHWSA COBPEMEHHbLIX TEXHONOTWUIA;
OXpaHbl'340pOBbSOKPYXaOLW el cpeabl.

B np6rpammy}BKIOYEHO cOfepXKaHune, HampaBieHHOe Ha (OPMUPOBAHWE Y CTYAEHTOB KOMMETEHLUA,
HeobXo4MMbIX 415 KavyecTBeHHOro ocsoeHusi OMOIM CIMO Ha 6ase OCHOBHOro o6uiero o6pasoBaHus ¢
nonyyeHvmem epeainch’O obulero 06pa3oBaHMs; MNpoOrpaMmbl  MOAFOTOBKM  KBAIM(ULUMPOBAHHLIX paboumnx,
CNyXalinx; nporpammbl NOAroTOBKM creymannctos cpegHero 3seHa (MMKPC, MMCC3).

| Mporpamma MaxeT MCMObL30BaTLCS APYrUMU NpodeccroHanbHbIMU 06pa3oBaTe/lbHbIMU OpraHu3aLusamMu,
pea/linsytowmmii 06pa3oBaTenbHY0 NporpaMMy cpefHero o6uero o6pasoBaHua B npefenax 0CBOEHWUS OCHOBHOM
npodeccnoHansHoin" ObpasoBaTenbHOM nporpammbl CIMO Ha 6a3e O0CHOBHOro o6uiero o6pasoBaHus (MMKPC,
Mnricecs). 1 L
"D 1 o> (2. OBLWASA XAPAKTEPUCTUKA YUYEBEHOW ANCLINMTNHbI
O «ECTECTBO3HAHWE»

? ENTecTBOMHaHUE — HayKa O SIBNEHUSX W 3aKOHax npupofbl. COBpeMeHHOe ecTecTBO3HaHME BK/KOYaeT
MHOXeCTBe eCTECIB(IIHO-HayUHbIX OTpacfieil, U3 KOTOpPbIX Hambonee BaXHbIMW ABAAOTCS (U3NKA, XUMUS U
6ronorua. OHO 0XB&TbTBAeT LUMPOKWUIA CMEKTP BOMPOCOB O pa3HO06pa3HbiX CBOWCTBAX OOBLEKTOB MPUPOAbI,
KOTOPOe MOXHO paccMaTpuBaTh Kak efjMHOe Liefoe.

EeTécTBEHHO-MayuHble 3HAHWS, OCHOBaHHbIE HAa HUX TEXHOMOrMW, (POPMUPYIOT HOBbIA 06pa3 >KU3HW.
BbleOk606pa3o”aiiHYii: YeNnoBeK He MOXKET AUCTAHLMPOBATbCS OT (PYHAAMEHTA/IbHbIX 3HAHWUIA 06 OKPY>KaroLLEM
mMupe, He puckys OkasaTbCAd 6eCrnOMOLLHbIM B MNPOMeCCMOHANbLHOW AedaTenbHOCTU. J1i060e MepcnekTUBHOe
HanpasfieHne AeATeNbHOCTM YeNoBeKa NPsSIMO WM KOCBEHHO CBSI3aHO C HOBOW MaTepuasibHOW 6a30i 1 HOBLIMY
TEXHONOTUAMM, N 3HAHWE UX eCTECTBEHHO-HaYYHOW CYLLHOCTM — 3aKOH Yycrexa.

EcTecTBO3HaHME — HEOTHEM/IEMAs COCTaBAAKLLAA KyNbTypbl: Onpefenss MWPOBO33pPEHME YeoBeKa, OHO
MPOHUKAET # B r\ MalBTrapHyto cpepy, 1 B 0OLLECTBEHHYIO XU3Hb.

PauoHabHbIA  eCTECTBEHHOHAYYHbI MeTod, C(OPMMPOBABLUMIACA B paMKax eCTeCTBEHHbIX Hayk,
0BpitiylIT eéTeéTBeliHbHAYUYHYI0 KapTUHY MUPa, HeKoe 06pasHO-(MN0COCKOe 0606LLEHNE HAYUYHbIX 3HAHMIA.

* OCHOBY ecTecTBO3HaHMSI NpeAcTaBnseT (Pu3Mka — Hayka O Mpupofe, M3y4varolias Haubosee BaXKHble
SIBNEHNIA? 3aKOHbl W'CBOMCTBA MaTepuasbHOro Mupa. B dwm3nke ycTaHaBAMBAIOTCA YHMBEPCasbHbIE 3aKOHBI,
CMpaBeA/IMBOCTb KOTOPbIX MOATBEPXKAAETCSA He TOIbKO B 36MHbIX YC/I0BUAX 1 B OKOI03EMHbIX MPOCTPAHCTBaX, HO
1 BO BCel BceneHHON. B 3TOM 3aKkniuaeTcs OAWH U3 CYLLECTBEHHbLIX MPU3HAKOB (M3NKN KakK PyHAAMEHTa/IbHOM

HayKu, N <
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dJ.I/I3I/II/IKra 3aH.|/|>||<aeT 0co60e MeCTO CpefiM eCTEeCTBEHHbIX HayK, MO3TOMY €e MPUHATO CUYUTaTb SINAEepPOM
8- 5
[l03HaHMe KakK Hayka O SIB/IEHWUSX U 3aKOHax MNpUpOfbl BK/KOYAET TakXe OAHY U3 BaXKHEMLIMX
oTpacnein MMxmmunio.!

Xlumus — r'yka O BellecTBax, MX COCTaBe, CTPOEHWW, CBOMCTBax, Mpoueccax npespaLleHns,
MCMONb30BaHNM 3aKOHOB XMMUW B NMPaKTUYECKOl JeaTeNsHOCTY Ntofel, B CO34aHUN HOBbIX MaTepuasioB.

Brondrns — cocTaBHaa 4acTb €CTECTBO3HAHMA. DTO HayKa 0 XMBOI npupoge. OHa U3yyaeT pacTUTe/bHBIN,
XKMBOTHBIA: MUP W YeNoBeKa, WCMOMb3ys Kak COOCTBEHHble MeTOAbl, TaK U MeTOAbl APYrMX HayK, B Y4aCTHOCTM
usukn, xiimumn un {MateMaTvKn: HabMOLEHWUS, 3KCMEePUMEHTbI, WCCNef0BaHWsA C MOMOLLbID CBETOBOIO U
3/1EKTPOHHOI0 MMKPOCKOMNa, 06paboTKy CTaTUCTUYECKMX AaHHbIX METOAaMU MaTeMaTMyecKoW CTaTUCTUKK U ap.
Buonorua BbiABAseT 3aKOHOMEPHOCTU, NPUCYLLME XU3HW BO BCEX ee NPOSBMEHUSAX, B TOM YMc/ie 0OMeH BELLECTB,
POCT, pasMHOXeHWe, HacneacTBEHHOCTb, U3MEHUYMBOCTL, 3BONKOLMIO 1 Ap.

B npodeccrnoHanbHbIX 06pa3oBaTefibHbIX OpraHu3auusx, peausylowmux 06pa3oBaTe/ibHYyH MNporpaMmy
cpefHero obulero obpasoBaHusi B npegenax ocsoeHns OMOM CMO Ha 6a3e OCHOBHOro 06Lero o6pa3oBaHus,
M3y4aeTca MHTErpMpoBaHHaa yyebHas gucunnanHa «EcTecTBO3HaHVe», BKIOYalOLWasa Tpu pasgena, obnajatoLme
OTHOCWTE/IbHOM CaMOCTOSITENIbHOCTbIO M LE/IOCTHOCTbH — «®u3nka», «Xumus», «buonorus» — 4yTo He
HapyLlaeT NbuBbIYHYb NOrMKY eCTeCTBEHHOHAYYHOr0 06pa3oBaHUs CTYAEHTOB.

Mpu'6cBoeHnnodeccuii CroO coumanbHO-3KOHOMMUYECKOTro Npoduns npodeccroHanbHOro o6pasoBaHus
eCTeCTBO3HaHME M3yvaeTcss Ha 6a3oBoM ypoBHe PIOC cpegHero obuiero ob6pasoBaHMs C y4eTOM Crneundukn
0CBaMBaemoi npodgeccuu.

370 BbIpaXKaeTca B COAepXaHUM 00YUYeHUSs, KOIMYEeCTBE YacoB, BbleNfeMbIX Ha
n3yyeHve !OTgenbHLC! TeM nporpamMmbl, Ay6uMHe WX OCBOEHWA obydarowmmucs, ob6beme U XapakTepe
NPaKTUYECKNX 3aHATIAN, BUJaxX BHeayMTOPHON camMOCTOSTeNlbHOM paboTbl CTYAEHTOB.

B npouecce {peanmzaumy cofepxaHus Y4YebHON AUCUUMNHBI «ECTECTBO3HAHME» 3HAYMMO U3ydeHue
pa3dni! «hn3nKa», KOTOPbIA BHOCUT CYLLECTBEHHbIA BKNaf B CUCTEMY 3HaHWIA 06 OKpyXatowem mupe. 3TOT
pasgen sBaiieTcsa cucTemMoo6pasylowum ansg Apyrux pasfenoB y4ebHOW AMCLMMNANHLI, NOCKOMbKY (hr3nueckmne
3aKolibl lieiicaT B 0bHOBe COAepXXaHus KYpPCOB XMMUU 1 BUONOTUN.

Mpu-n3yyeHmninlyyebHOro matepvana no XMMmmM 1 6MONOrMKU LienecoobpasHo aKLeHTUPOBaTb BHUMaHMeE
06yyaloLLMXCA Ha XMEHEHHO BaXKHbIX 00bEKTaX NPUPOLbI U OpraH13Me YenoBeka. ITo rumapocdepa, atmochepa 1
6roctepa, Kotopble (paccMaTpuBatOTCA C TOUKU 3pEHMS XMMUYECKUX COCTaBOB M CBOMCTB, UX 3HAYeHWs ANs
XUsHedeATeNbHOCTU <LLoneil, 3TO cogepxkaHue, OcBelLaloLlee pPosib BXKHEWWUX XUMUYECKUX 3/1EMEHTOB B
opraHusme! {uenoBeka, BOMPOCbI OXpaHbl 340POBbS, NPOPUNAKTUKM 3a00MeBaHUI U BPEAHbLIX MPUBLIYEK,
nocneacTBuUiA M3MEHEHUs cpefbl 06MTaHUSA YenoBeKa A8 YeI0BEYECKOW LMBUINZALMN.

3aMeTHOe MECITO B COAEPXaHUW Y4YebHOW AWCUMUMAMHBI 3aHWMaeT Y4yebHbI MaTepuasn, He TONbKO
(hOpMUPYIOLLNIA  eCTECTBEHHO-HAYUYHY0 KapTUHY MuUpa y CTYLEHTOB, HO W PacKpbIBAKOLWUA NpaKTUYecKoe
sHalidiille ebTecTBEHHO-HayuUHbIX 3HaHWIA BO BCex cCtepax >KW3HW COBPEMEHHOro 06LLecTsa, B TOM uucie B
rymMaHuTapHo cdepe.

| B u&bom yuyebHas gucuunaMHa «ECTecTBO3HaHWe», B COAEPXKaHUW KOTOPOW BefyLUMM KOMMOHEHTOM
ABNAIOTEA Hay4Hble 3aHNA U Hay4Hble METOAbI NO3HAHWS, NO3BONSET CHOPMUPOBATL Y 06YUAOLLMXCSA LENOCTHYIO
ectecTBeHH®Hay4HYHO KapTUHY Mupa, NPo6YAUTb Y HUX 3MOLMOHaNbHO-LEHHOCTHOE OTHOLLIEHME K M3Y4YaeMOMY
marepuany, (rOToBHOPTb K BbIGOPY AEWCTBMIA OnpefenieHHOW HarpaBfeHHOCTU, YMeHMEe KPUTUYECKN OLEeHMBATb
CBOU|/A Uy>Xiné AeiiCTBMS U MOCTYMKN.

WHTerpnpoBaHHoe cojepxxaHue yyebHOW AMCUMMAUHBI MO3BOMSET MpenojaBarefiiM (U3NKU, XUMUK U
6ronbriin COBMECTH() OpraHu30BaTb W3y4YeHWEe eCTECTBO3HAHMWS, WMCMOMb3yS VMEKLIMECS YacCTHble METOLMKU
npenogasaHuna npegHeTa.

11 3yiidHMe 06L1e06pa30BaTeNbHON YUebHOW AMCUUNANHBLI «ECTECTBO3HAHMe» 3aBeplUaeTcs NoABeAEeHUEM
uTOrOB B hopme AndepeHLMPOBaHHOIO 3a4eTa B paMKax NMPOMEXYTOYHOW aTTecTauumn CTyAeHTOB B npoLecce
0cBoéHIis ociioBHor OMOTI CIMO ¢ nonyyeHnem cpegHero obuwero obpasosaHus (MMKPC, MMCC3).

3. MECTO YUYEBHOW AncunnamHbl B YHEBHOM TJ1AHE

YuebHasa aucuiiiinuHa «EcTtecTBO3HaHME» ABNSETCS Y4YeOHbIM MpeLMeTOM MO Bblbopy M3 006s3aTeNbHOl
npeaMETHON 06nacTii «EcTecTBeHHbIE Hayku» ®IOC cpefgHero o6uiero o6pasoBaHus.

U Bj TekHMkyMe (yuebHas aucumnnmHa «EcTecTBO3HaHMe» uW3yyaeTcsd B 06LW,e06pa3oBaTe/ibHOM LMKIe
yue6Horo nnaHa OVOM CMO Ha 6a3e OCHOBHOrO 06LIero 06pa3oBaHWA C MOMyYeHUEM CpefHero Oo6LLero
o6pasoBaHuit (MIMKPO).

B vyiie6Hom |nnaHe TMKPC wmecTto yuebHOW AucUMNAUHLI  «ECTECTBO3HaHWe» —B COCTaBe
06Lieobpa3oBaTe/ibHbIX Y4Ye6HbIX AUCLUMNAMH MO BbIGOPY, (opMUpyeMbiX U3 00653aTeflbHbIX MNpeAMeTHbIX
obnaé-*n @®rocC cpegHero obuiero ob6pasosaHusd, Ans npodeccum CMO COOTBETCTBYHOLWEFO MpOGunAs
npogécbmroriansHOro gbpasoBaHums.

1L
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4. PE3Y/IbTATbl OCBOEHUNA YUEEHOW ANCUNTNNHDI
OcBoeHIie cofepaHusl ydyebHON AucuMNAnHbI «ECTecTBO3HaHME» 06ecneynmBaeT AOCTUDKEHWME CTyAaeHTaMu
cnegywowmx  3ynbTaToB:

®IMYHOCT
- Yyca K UCTOPUN U OOCTUXKEHUAM B 006N1aCTN eCcTeCTBEHHbIX HayK, 4yBCTBO ropaocTtn 3a
pOCCUIC] 1B HayKw,

- TOTOBHOCTb K MPOAOMKEHUIO 00pa3oBaHUs, MOBbIWEHU KBanuMukauum B M36pPaHHON NpodiecCMOHaNbHOM
AeATEeNbHOE U C NCMOJIb3OBAHNEM 3HaHWiA B o6nacTtu
€CTeCTBEHHbIX Hayk;
- 06+eKruB toe 0co3! aHMe 3HAYMMOCTN KOMMETEHLMIA B 06/1aCTU eCTECTBEHHbIX HayK A1 Yei0BeKa M 06LLeCTBa,
YMEHWE UCro/b30BaTh TEXHOIOTUYECKME AOCTUKEHNUS B 06/1aCTV (PU3MKK, XUMUK, BUONOTMU AN MOBbILLEHUS
CO6CTBEHHOrO MHTENNIEKTYaNbHOr0 Pa3BUTUS B BbIGPaHHOW MPOgeCCMOHaNbHON AeaTeNbHOCTH;

npoaHann3MpoBaTb TEXHOTEHHble MOCNEACTBUA N7  OKpyXatowleli cpefbl, ObITOBOA K
MPOU3BOACTBEHHON LeATENbHOCTU YeNIOBEKa;
- TOTOBHOCTb CaMOCTOATENbHO f00bIBaTh HOBbIE /11 Ce0Sl eCTECTBEHHO-HAYUHbIe
3HAHUS C UCMOMbL30B;  EM A1 3TOr0 JOCTYMHbIX NCTOYHUKOB MH(OpMaLMU;
- yMeHue YnpaBnsiB CBOE MO3HaBaTe/lbHOW [AeATeIbHOCTbIO, MPOBOANTL CaMOOLIEHKY YPOBHS COGCTBEHHOrO
WHTENNeKTYaNbHOTO PasBUTUS;
- YMeHWe BBCTpauBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLLEHWS B KOMaHfe MO PELleHMI0 06Wnx 3agad B 06nactu
ecTecTBO3HIrHUS; ]

MBTanpec MeT HbIX:
- 0BfafieHne "YMEeHNSIMU /A HaBbIKaMy Pas/IMYHbIX BUAOB MO3HABATE/IbHON AeATENbHOCTU NS U3YUEHWst PasHbIX
CTOPOH OKPY>KaloLLLEro eCTeCTBEHHOTO MUPa;
- NpvME@éHerne 0CHOBHbIX METOA0B MO3HaHMS (HabNOLEHNS, HAyYHOrO 3KCMEPUMEHTA) AN U3YYEHWS PasINUHbIX
CTOpPOH!!ecTeCTBEHHO-HAYYHOW KapTWHbI MWpa, C KOTOPbIMW BO3HWKaeT HeobXOAMMOCTb CTankuBaTbCA B
npoeccuoHanbLHoi cepe;
- YMeHile onpegensTb Lenn 1 3ajaumn AesTeNbHOCTH, BbIOMpaTh CPeacTBa NS UX
[OCTVKEHUSA Ha MPaKTUK®;
- yMeHUe 1énonb3oBBTb pasinyHble MCTOYHWUKK AN NOTYYEHUS eCTECTBEHHO-
Hay4HO MH(OpMALMN 1 OLEHUBATL ee 4OCTOBEPHOCTb A1 AOCTUXKEHWSA NOCTaB-
NeHHbIX Lenel 1 3agay;
- nNpegmMmeTHbIX-, "a
- ch6pMmp6BaHHOETL MPeACTaB/EHNIA O LIENOCTHON COBPEMEHHOM eCTECTBEHHO-
Hay4HO KapTiiHe Mmiipa, MPMPOAEe Kak eMHON LiENOCTHOM cucTeMe, B3aMMOCBS3M Ye/l0BEKa, NPMPOAbI 1 06LLECTBA,
MPOCTPaHCTBEHHO-BPEMEHHbI X MacluTabax
BcelleHHow; 1 T [
- Bfafieiive 3HaHUAMM 0 HaMbosiee BaXKHbIX OTKPLITUSAX U GOCTVXEHUAX B 061aCTm
eCTECTBO3H* IS, MOBMMSBLLMX Ha 3BO/IOLMIO MPEACTaB/IeHNA 0 MPUPOAE, Ha Pa3BUTME TEXHUKN U TEXHOMOTUIA;
- chopMUpPOBAHHOE” YMEHMS NMPUMEHATb ECTECTBEHHOHAYYHbIE 3HAHWS A/ 06 BACHEHNSA OKPYXAtOLLUX ABNEHUIA,
coxpaHeHusi] 340poBbs, obecrneyeHMs 6e30MaCHOCTY XKMU3HEAEATENbHOCTU, GEPEXXHOr0 OTHOLUEHMSI K NMPUPOE,
paumoiianbinoré NpMpoLoNoAbL30BaHNS, a TaKXKe BbIMOMHEHMS PO TPaMOTHOI0 MNOTPeouTeNs;
- cthopMmUp6OBaHHOETL MPeACTaBAeHU A 0 HAYYHOM METOAE NO3HAHMA NPUPObI 1
cpefcTBax VsyueHns meramvpa, Makpomupa u MMKpOMUpa; BRageHne npremamu
ecTe8TBEHHPHAYYHbIK HabMO4eHWIA, ONbITOB, UCCNEL0BaHUA U OLLEHKMN LOCTOBEPHOCTY NOYYEHHbIX PE3YNbTaToB;
- BnageHve! NOHATHHBIM annapaToM ecTEeCTBEHHbIX HayK, MO3BOMSIOLWMM M03HaBaTb MUpP, y4yacTBOBaTb B
anckycensx! Vb eC+eclBeHHO-HayuHbIM BOMPOCAaM, MCMOMb30BaTh PasfiNUHble UCTOYHUKN WHABOPMALMN AN
MOArOTOBKM] COOCTBEHHBLIX pPaboT, KPUTUYECKM OTHOCUTBCA K coobuieHmsm CMW, cogepXawum HayuyHyHo
WH(hopMaLmin); "l
- chopMMpPOBaiHOCTb YMEHMUI MOHMMATb 3HAYMMOCTb ECTECTBEHHO-HAYUYHOr0 3HaHWUA 419 KaXXAOro YefioBeKa,
He3aBucuMa O+LEr6 npodeccroHanbHOl AesTeNbHOCTU, pasimyaTb (DakTbl W OLEHKW, CPaBHMBATb OLEHOYHbIE
BbBOLIBI; BUAETb UX CBA3b C KPUTEPUSMU OLLEHOK U CBSI3b C KPUTEPWSMU C ONPeAeIeHHO CUCTEMON LieHHOCTENA.
5. COOEP>XAHWE YUYEBHOW ANCLNNHbI
CollnanbHo'-bkoHomiUeckuii nponnb npodeccnoHansHoro obpasoaHus. Mpodgeccun Cro
g - dusmnka

Beegenve ! [ Hbw <l
dusuka — hyHAamMeHTabHasa Hayka O npupoge. ECTeCTBEHHOHAYUHbIA MeTOZ MO3HaHUSA, ero BO3MOXHOCTU U

rpaivLibl nprmeHumocTu.
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3Kcne1olmmeHT M TEOpMs B MpoLecce Mo3HaHUA npupofabl. MogenupoBaHune (HrU3MYeCKUX SBAEHWUI 1 MPOLIECCOB.
EcTbcTBeHHOHay4YHasd KapTnHA MUpa U ee BaXKHeLIne COCTaBALLME.
EAHCTBO 3aKOHOB MPUpPOAbLI 1 COCTaBa BellecTBa BO BceneHHoW. OTKpbITUS B (PU3MKe — OCHOBA nporpecca B
TEXHUKE U TeEXHOMOrMM NPou3BOACTBA.
MexaHuka |
KnHemaTuka. MexaHuyeckoe ABMKeHWe. CucTeMa oTcyeTa. TPaeKTopusa ABUXKEHNUS.
MyTb. MepemelyeHne. PaBHOMepHOe MPAMOANHENHOe ABMXKeHNe. CKOpocTb. OTHOCUTEIbHOCTL MEXaHWUYEeCKOro
[BWKEHUNSA. 3aKOH CNOXEHWUA CKOPOCTeit. Mpaduku ABVKEHNS.
CpefHas CKOpPOCTb Mpy HEPaBHOMEPHOM [BMXEHUM. MrHOBEHHas CKOPOCTb. PaBHOYCKOPEHHOE MPSIMOIMHEHOe
[BWKEHNE. YCKopeHne. CBoboaHOe nageHne Ten. KpuBonnHeinHoe ABMXEHNE. YTN0Bas CKOPOCTb. PaBHOMEpPHOE
LBVDKEHME L0 OKPYXHOCTU. LIeHTpOoCTpeMUTENIbHOE YCKOPEHME.
OuHamnka: Macca ncuna. Bsammogeiicteue Ten. 3akoHbl AUHaMUKK. Cunbl B NPUMPOAE.
Cnocobbl usmepeHus :cwl. MiHepumanbHas cucTema oTcyeTa. 3aKOH BCEMUPHOrO TATOTEHUS.
HeBecoMoCTb.
3aKOoHbI COXPaHEHNA B MeXaHWKe. VIMNynbC Tena. 3aKoH COXpaHeHUs UMMy bCa.
PeakTnBHOe fBWXKeHMe. MexaHn4yeckas pa6ota. MoWHOCTb. PaboTa Cuibl TATOTEHWS, CUMbl YNPYrocTh 1 CUMbl
TpeHlis.MexaHW4YecH ast aHeprus. KuHeTnueckas aHeprus.
KnHeTnyeckas aHe  4Mn pa6oTa. MoTeHUManbHas 3Heprus B rpaBUTaLYOHHOM Nofe.
Mot HLnanHaa SHepruin ynpyro AeopMMpoBaHHOrO Tena. 3aKOH COXPaHEHMWs NMOHOW MeXaHUYeCKO SHEPTmm.
JemMoHcTpaumn
OTHOCUTENIBHOCTb MEXaHNYECKOr0 ABUXEHUS.
Bulpbl meXaHnuyeckor6 [4BuxeHus.
WHepTHOCTL Ten. o 11
3aBicinKocTb YCKOPEHWS Tena OT ero Macchl U CUsbl, AeACTBYIOLLEN Ha Teno.
PaBeHCTBO 1 HpoTnBONbIOXXHOCTL HanpaBneHWst CuT AeACTBUS U NPOTMBO/ENCTBIS.
HesécoMoc4u,. -
PeakTuitHoe [iB/XeHNE MOfeNb pakeThl.
N3meHeHWe aHeprum ipll coBeplUeHm paboThbl.
lMpaKTunyeckoe 3aHATHe
Wcc'degiisaHe 3aBUCMMOCTU CU/IbI TPEHUS OT Macchl Tena.
OcHOB6? MONEKYNAPHOI U3NKN 1 TePMOAMHAMUKM
Monekynapinas ¢usmMka. ATOMUCTUYECKas Teopus CTPOeHWst BewlecTBa. HabniofeHWs U ONbIThI,
MnoATBepXjatolme aTtoMHO-MONEeKYNApHOe CTpPOeHMe Bellectea. Maccbl M pasmepbl MOfieKyn. Tennosoe
[IBMDKEHWE YICTIAL BellecTBa. BpoyHOBCKOoe ABWXeHWe. MaeanbHblil ras. TemnepaTypa Kak Mepa CpeaHel
KWHETUYECKON 3HEPruid vactul. YpaBHeHWe COCTOSHWS uAeasbHOro rasa. Msonpoueccbl U ux rpauku.
OO6bsACHEHME *arperaTHbIX COCTOSIHUIA BeLlecTBa M (ha30BbIX MEPEXOAO0B MeXAY HUMW Ha OCHOBE aTOMHO-
MOneKyJIApHbIX NpeacTaBaeHUiA.
Cea3b MeXay AaBfieHUeM U CpefHeil KMHeTWYECKOW aHeprueli monekyn rasa. Pabota rasa. Mofenb XXUAKOCTW.
MoBepXxHOCTHOE HaTKbHMe 1 cmaymBaHMe. Kpuctannuyeckme n amopHble BellecTsa. XXugkue KpucTanbl.
TepMoguHamuka. BHyTpeHHsAs aHeprus. PaboTa v TeniooThava Kak cnocobbl M3MEHEHNs BHYTPEHHEl 3Hepruu.
Mepliliiil n ; BTOPOA 3KKOHbI TepMOAMHaMWKKU. T[IpUHUMNbI AEACTBMS TenmnoBbiXx MawwuH. KM/ TennoBbix
[BIriAiTé/leil] TennoBble MallMHbI U NX NPUMEHEHME. DKONOrMYeckue npobnembl, CBA3aHHbIE C NMPUMEHEHWNEM
TernGBIAMX MaLLvH, U NPo6/eMbl SHEPTroCHEPEXeHUS.
JeMoHcTpaumn
[JsmXKeHite 6poyHoBCKMX YacTul,. Auddysus.
ABneHni I'IOKerHOCTHbFO HaTAXEHNA U CMavynBaHUA.
1bl] aMOp(hHbIE BELLECTBA, XUAKOKPUCTANINYECKME TENa,

3MeHelne'BHYTPEHHER 3Heprum Te Npu coBepLUeHUn paboThbl.
OcHgaeblane'kTpognHbMukn
OnéHTpICTIATNKA: B3aumofelicTBMe 3apsHKeHHbIX Ten. JNeKTPUYecKUid  3apsf. 3akOH  COXpaHeHus
aneK+pnyeckoro 3apsak. 3akoH KynoHa. 9NneKTpocTaTUYeckoe Mose, ero OCHOBHblE XapaKTepUCTUKM W CBA3b
mMexay Hummn! Tpo6oRHMKN 1N N30NATOPbI B 3IEKTPOCTATUUYECKOM MoJie. DNeKTpMUecKas eMKOCTb KOHAeHcaTopa.
DHeprusa anékTpb6TakitHeckoro nons.
MoCTOSAHHbIM TOK. [ObTOAHHLIN 3N1eKTpUYECKMil TOK. Crna ToKa, Hanps>KeHue, 3NeKTPUYeCKoe CONPOTUBIIEHUE.
3akoH Owma [/ ©uacTKii Lenun v NoHOM 3N1eKTPUYECKOR Lienu.
Pa6oTa ' MbluHOCTb 'NMbCcTOSAHHOrO ToKa. 3akoH [oyns —JleHua. TennoBoe [AeiACTBUE 3NEKTPUYECKOro TOKa.
AnekTpiAuebKiii TEK' pasNNYHbIX Cpeaax.
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none. |HATHOE nofie M ero OCHOBHble XapaKTepucTUKW. [elcTBME MarHWTHOrO Mnons Ha
TOKOM. 3, kOH AMnepa. AnekTpogsurartens. Cruna JlopeHua.
rafeKTpomr FHOW MHAYKUMU. 3aKOH 3/1eKTPOMAarHMTHOW nHAyKumn. Mpasmno JleHua. CaMoMHAYKL S,
VHAYKTUBHOCTb. J MarHuWTHOro nosns.
JemoHcTpauum
AnekTpusauus Ten. BaanmogencTemne 3apsXKeHHbIX TeN.
HarpeBaHue) NPOBOAHMKOB C TOKOM
OnbIT OpcTea.
B3anmogeii*):  Me NPOBOAHMKOB C TOKOM.
[JelicTBe I rHuTHoro MNOns Ha MPOBOAHMK C TOKOM.
PaboTta anek aofsuratens.
FABNeHNE 31eKTPOMArHUTHOW UHAYKLWW.
[MpakTunyeckoe 3aHATHE
C60pKa 3NeKTPMYECKON Lienu 1 U3MepeHne Crbl TOKA U HaNPSXXEHUA Ha ee Pa3fIMUHbIX YYacTKax.
KonebaHus v BOMHbI ,
MexaHnyeckne KosnebaHMst U BOMHbI. CBOGOAHbIE KonebaHus. lMepuoa, yacToTa M amMnAUTyda KonebaHuid.
apmoHiiuedkme KonebaHus. MaTemaTUUeCcKuii WM MPY>XWHHbIA  MasaTHUKW. [peBpalleHne 3SHepruu npw
rapmbluyec{knx KonebaHusx.
MexaHunuyeckune BO/HbI i X BUAbI. 3BYKOBbIe BO/HbI. Y IbTPa3BYKOBbIE BOJIHbI. ¥ NbTPa3BYK W €ro UCMO0/b30BaHMWe
B MeJuuyHe! 1 TeXHUKe.
DNeKTpOMarHuTHble KonebaHUs 1 BONHbI. CBOGOAHbIE 31eKTPOMArHUTHbIE KONebaHus.
KonebatenbHbIli KOHTYp. ®opmyna TOMCOHa. BbIHYX/eHHbIe 3/1eKTPOMarHUTHble KonebaHus. MapMoHU4YecKue
anekTpoMaduTHble KonebaHms. DNeKTPUYECKNiA pe3oHaHc. NepeMeHHbIi TOK. dnekTporeHepartop. MonyyeHne u
nepegaya anekTposHepruun. MpobaemMbl IHEProcOHepeXKeHNs.
ONeKTPOMArHUTHOe rMosie. 3NeKTPOMAarHUTHblE BOSIHbl. CKOPOCTb  3/1EKTPOMArHUTHbLIX  BOJMH. [puHLMNbI
paguocesasn 1 TenesiaeHus. Lcnonb3oBaHWe 3N1eKTPOMArHUTHLIX BOMH Pa3/IMYHONO AMana3oHa B TEXHUYECKUX
CpefCcTBax OBM3W, MeAuLMHe, NPU U3yYeHUN CBOWCTB BeLLecTBa.
CgeTOlible (BO/HbI. Pa3BuTue NpeAcTaBieHWlid O nNpupofe cBeTa. 3aKOHbl OTPAXKEHWS W MPenoMfeHns cBeTa.
WHTepdepeHuna ceefla: Andpakumns ceeta. AundpakumoHHas peweTka. MNonspusaunsa ceeTa. Aucnepcus ceeTa.
Jslbl dopmyna TOHKOW NMH3bI. ONTUYECKME NPUOOPBI.
JemMmoHcTpayun ‘1
Kone6aHus MaTemMaTmyecKoro u npy>XmMHHOro MasTHUKOB.
PaboTa anekTporeHeparopa.
W3nyyeHmne i npnemJ1eKTPOMarHUTHbIX BOJH. PafMocBs3b.
PasnoxeHuii 61inOro ceeta B CNeKTp.
VHTOpdepeHUns v andpakumns ceeta.
OJlpaxl/Hue 1 NpenomneHue caeTa.
Aot 1
[MpakTunyeckne 3aHATUA
VByYeHWe kbnebaHunii MaTemMaTU4eCcKOro MasTHUKa.
M3yueHne MIATepdepOHLIiM 1 AntpakLum ceeTa.
3neMeHTbl KBaHTOBOW (PU3NKM
KBaliToBble CBOMCTBA CBETa. PaBHOBECHOE TEM/IOBOE M3NyyeHWe. KBaHTOBas rnnoTesa
MMaiikB. d6TO3neKTPKYECKNIA 3ththeKT. YpaBHEHUE DiHWITeHA ANa BHELHEro goTtoaddekTa. DOToH. [aBneHue
cineTB. Oya/iIM3m cBoiiCTedBeTa.
dusnka aJloma. Mogenu ctpoeHus atoma. OnbIT Pesepdopaa. MocTynatel bopa. O6GbACHEHWE NMHEAYATOro
eiiekdalBogopoaa 'iii OcHOBe KBaHTOBbIX MOCTynaToB Bopa. lMornouwieHue M MCNycKaHWe CBeTa aTOMOM.
KBabii3bBas aHeprus.' MpiHUMN AelcTBMS M WUCNOMb30BaHUe nasepa. ONTUYecKas CMEKTPOCKOMUS Kak MeToj
M3y4eHiis coctaBa Bellle6TBa.
laToMHOro agpii! n afieMeHTapHbIX YacTul,.
; /i c/lpoeHnb aToMHOrO siapa.
(Bay'sOdHbIX;r amn JHeprus cBA3M W fdeeKT Maccbl aTOMHOro sgpa. PagmoakTMBHOCTb. Bugpbl
rileiiblXx npeBpallleHnil. 3akOH pagMoaKTMBHOrO pacnaga. CBOWCTBA MOHM3MPYHOLWINX AAepPHbIX
I"nyiiennLU|Pagnoak+iiBiible U3yYeHUs 1 UX BO3LENCTBME HA XKMBble OpraHM3Mbl. HAepHble peakuuu. AaepHas
aHepTeTiika !OnemMeHTapHble YacTULbl. PyHAAMEHTabHbIE B3aUMOECTBNS.
YeMoHCT °p
LU ( ®OTEINDMEHT.
luyylrHe 3Bsepa
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€ CMeKTPbl Pas3/INYHbIX BELLECTB,

[PHU3UPYIOLMK N3NYYEHWA.
pasButne {ceneHHoi. Kocmonorusa. 3ee3abl. TepMosgepHbIii cuHTe3. Mogenb pacLumpstoLeics
BXal wrw,;
HUcxoxaeHe COMHEYHOW cucTembl. [poOTOCONHUE WM MpoTONnaHeTHble ob6naka. O6pa3oBaHWe MJaHeT.
Ma cyLL,ecTBOBaHMS BHE3EMHbIX LIMBUIU3ALUIA,
rHHasA hr3nyeckas KapTuHa mupa.
A\ Xumuns
N HEOPraHNYECKAs Xumus
BeegeHue
XuUMmMyeckas KapTvHa MM1pa Kak COCTaBHast YaCTb eCTECTBEHHO-HAYYHON KapTUHbI
MUPL. Ppibl XMMUM B XXU3HW COBPEMEHHOro 06LiecTBa. HoOBeMlMe AOCTMXEHUA XMMUYECKOR HayKu B MiaHe
pasBUTWS | TEXHONOTWA;  XMMUYecKas  TeXHOM0rMsi—O6MOTEXHONOrMS—HaHOoTeXHonornsA.  MpumMeHeHne
AOCTUKEHWNIA COBPEMEHHOI XMMWUW B TYMaHUTapHOM chepe AesTeNbHOCTM 06LLIECTBA.
OCHOBHbIe NOHATUA U 3aKOHbI XUMUK
Mpegmet xr mmn. Bellee Bo. AToM. Monekyna. XvMWUYeCKUiA 3aneMeHT 1 POPMbl ero cyLlecTBOBaHUA. [pocTble 1
CNo>XKH”e BeLLeCTBa; 3Tponusa 1 ee NPUYNHGI.
MOHCTpaula 1I't 11
ofe Jleii aTOMOB 1 MOneKyn.
MepeHiie BelwecTBa. OCHOBHble 3aKOHbl XUMWUW. Macca aTOMOB W MOeKy/n. ATOMHas eAMHMLA Macchl.
THOCITeNbHbIE aTOMHAs 1 MOMIEKYNsipHas Maccbl. KonnyecTso BelecTsa.
MocTosHHaa ABoragpo. MonsipHas macca. 3akoH ABoragpo. MonspHblii 06beM ra3os.
PlicueTbl Mo XMMMYeCKUM hopmynam.
3akOH Ooxp/JHeHuns blkccbl BellecTsa.
Mepuoanyeckunii 3aKoH nlMepnognyeckas cucTema XMMUYeCKux anemeHToB [. V. MeHaeneesa
OtkpbTrue 1|lepnognleckOro 3akoHa. Meprognyeckas cuctemMa XMMMUUYECKNX 3/1eMEHTOB
[. N. MeHgeneesa Kak rpajuyeckoe otobpaxeHvie MNepnoanyeckoro 3akoHa. Mepuoanyeckunii 3akoH 1 cucTema
7 CBeTe y4eHNsst 0 CTPOEHUM aTOMa. 3aKOHOMEPHOCTM WM3MEHEHWUS CTPOEHMSI 3IEKTPOHHbLIX 0060/7104eK aTOMOB U
XUMMUYeCKNXOBOMNCTB 06pasyeMblX 3/IeMEHTaMM MPOCTbIX W CNOXHbLIX BewecTB. 3HayeHue [lepuofuyeckoro
3aKoHa K lMeprnoanyeckoi
cCTeMbIl xumunueckiix anemeHToB [. . MeHgeneesa 41 pa3sBUTUA HayKW U NOHUMaHUA XUMWUYECKON KapTUHbI
tpa ke |>
oHCTpauls |' | ®|
MYHble hbpMbl MeprnoaNYECcKOin CUCTEMbI XUMUYECKMX 31eMeHTOB . . MeHaeneesa.
CrpoeHve BeLLecTBa
Mpipopd xumiAdCckoii Calsian. KoBaneHTHas CBS3b: HeMosnsipHas v nonsipHas. MoHHasa cBs3b. KaTMOHbI M aHWOHBI.
1YleTanniiueCklas cBA3b. BopopofgHas cBA3b. B3anMMOCBA3b KPUCTANNNYECKMX PELUETOK BELECTB C Pa3/IMYHbIMU
1naMin XiimiAuCcekoin cos3m.
emMoHcTpauns’ !
I7b3LI,I:>I Bellee! B i;MaTepPManoB C pasIMyYHbIMU TUMNAMU XMMUYECKOW CBSI3N.
Bofa. PactBopbl 14 ’ |
BPpaa B npupoge, 6bITy, TEXHUKE U Ha NPOM3BOACTBe. PUNUYECKUE U XUMUYECKME
cBolicTBa Bpabl. 3arps3HiiTenn BoAbl M CNOCO6bI OUNCTKU. XKecTKasi Boda U ee yMAryeHme.
OnpecHeHn6 BOOLT ArperaTHble COCTOSIHWUS BOAbI U €e Nepexofbl U3 0OL4HOr0 arperaTHOro COCTOSIHWS B ApYroe.
PactBOpeHelTeepdbiX peLiecTB M rasoB. 3aBMCMMOCTb PacTBOPMMOCTM TBEPAbIX BELECTB M rasoB OT
rmnepatypbl. MaceoBas [ons BeLLeCTBA B paCTBOPe Kak Crnocob BblpaXKeHWUs cocTaBa pacTBopa.
{eMoHCcTpauyms! « n
34eekné’eBoiCcTba M6Aabl: MOBEPXHOCTHOE HATSXKEHWE, CMaYMBaHNe.
CvMuyeckvie
MoHATE 0 XMMUYECKOI peakumn. TuMbl XMMUYECKNX peakumii. CKOPOCTb peakuun
I dakTopbl* OT KoTopbIX OHa 3aBUCKUT. TennoBoi aNMEKT XUMUYECKOI peakumu. XUMUYECKOoe paBHOBECKE W
bHocobbl eré cmeLyeHms.
OdemoHcTpaunin 1«1
XVMUYecKue peakumnm ¢ BblfeneHnem TenoThl.
O6paTMMOCTb XAMIAYECKUNX peakLnii.
NMpakTnyeckoe 3aHATUE
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b CKOPOCTW XMMWUYECKON peakuun 0T pasnnyHbIX hakToOpoB (TeMnepaTypbl, KOHLEHTpaLMM BeLecTs,
[leiCTBMA KaTann3aTopos).
HeopraHnyeckue coegnHeHNs

Hauusa HeOopraHMYeckKnx COeAMHEeHWn n KX cBoicTBa. OKCWAbI, KWACAOTbl, OCHOBAaHWS, COMW.

; CBOMCTBA OCHOBHbIX KNacCOB HEOPraHWYeCKUX COeAMHEHMWI B CBETE TEOPWU 3/IEKTPOSIUTUYECKON
auccounay n. MoHATUe 0 rnaponuse coneid. Cpefa BOAHbIX PaCTBOPOB COMEN: Kucnas, HeMTpasibHas, LWenoyvHas.
BogopoaHblit nokasaTtens pH pacTeopa.
MeTannbl  HemeTanbl. MeTanibl. Obne (UNYECKNE U XMMUYECKE CBOMCTBA METaN0B, 06YCMOBNEHHbIE
CTPOEHMEM aTOMOB L, KPUCTAM/I0B M MONOXEHNEM METANI/IOB B 3/IEKTPOXMMMUYECKOM pafy HanpshkeHuid. O6uyme
CMoco6bl MoyyeHns MeTannoB. Cniasbl: YepHble 1 LBeTHble. Koppo3us MeTaifioB 1 CNOCO6bI 3aliuThl OT Hee.
HemeTannel. O6Las XapaKTepucTMKa rnaBHbIX NOAFPYNN HEMETaN0B Ha MpuMepe ranoreHoB. OKUCAUTENBHO -
BOCCTaHOBUTE/IbHbIE CBONCTBA HEMETa//OB.
BaxHeLwune coegnHeHns, MeTan10B U HEMETANI0B B NPUPOJE 1 X03ACTBEHHOI AeATe/IbHOCTU YenoBeka. 3almTa
OKpYXXatoLLei cpefibl OT 3arpA3HEHUs TAXENbIMU MeTannaMu, CoeJMHeHUAMM a30Ta, cepbl, yraepoaa.
JemoHcTpayuun
B3avmogeiicTBMe MeTa/IIOB C HemeTaaMu (LUHKa C Cepoil, a/lloMWMHUA C MOAOM), pacTBOpPaMU KUCAOT ©
LLLeNT0YeN.
"opeHune mefannob ( a, Xenesa, MarHus) B KUC/0pOAe.
B3aumogelicTaue a3obloil 1 KOHLEHTPUPOBAHHOW CEPHOIN KUCOT C Mefbio.
BoccTaHOBUTE/IbHbIE.CBOCTBA META/I/IOB.
XiiXKnuecku|r CBOIACTIAA COeJMHEHWNIA METANOB.
MpaKTu4yeckue 3aHATUA
Peakuuy o6meHa B BOAHbIX pacTBOpax 3neKTponTOB.
OnpegeneHune pH pacTteopa conei.
BbiTecHeHMe xJ/lopom 6poma 1 ioaa n3 pacTBOPOB MX CONEVA.
B3anmopeiicTBe MeTannoB ¢ pacTBOpaMn KUCMOT W CONeENA.
OPIrAHNYECKAA XMINSA
OpraHuyeckne coegnHeHNs
OCHOBHbIe MOHATUS OPraHM4YecKoi XUMUM U TEopust CTPOEHUS OpPraHUYecKUX coefuvHeHwui. MoHATue
nsomepnid. Biilbl [liTomepun: CTPyKTypHas (YrNepoAaHOro CKefneTa, MOMIOXKEHUS KPaTHOW CBSI3U UMK
(hYHKLMOHANLHOW rpyiinel), NpOCTpaHCTBEHHas. MHOroo6pasme opraHM4eckmux COeaUHEHNA.
Yrnesogopoabl. [pegensHble W HenmpefenbHble Yrnesogopodsl. CTpoeHMe YrieBOLOPOAOB, XapaKTepHble
XuMUyeckre CBOMCTBa YrneBoAopoLoB. MpeacTaBuTeny yrieBogopoos:
MeTaH” 3TuneH, aueTuneH, 6eH3on. [IpumeHeHVe YrneBOAOPOSOB B OPraHWYeCKOM CUHTE3e. Peakuus
nonumMepmusaunin* Heob, ras, KameHHbIl Yronb — NPUPOAHbIE UCTOYHWUKN YTNEBOL0POLOB.
Kucnopogcogep>kalime opraHudeckue BellectBa. CnvpTbl, KapOOHOBbIE KWUCMOTbI U CNOXHbIE 3QUPbLI: UX
CTpOeHMe W 1xapakTepHble XMMU4YECKUe CBOWCTBa. [pefcTaBuTenn KUCIOPOACOAEPXKALLUX OpPraHUYecKnx
COEAVHEHNN: METWMOBbIA W 3TUAOBLIA CRAMPTHI, TAWLEPWH, YKCYCHas KucnoTa. Mblna Kak COMM  BbICLINX
Kap6OHOBbI™ KIACNO'M XKMpbl KakK CNOXHbIe 3(hUpbl.
Yrnesobl: HIOKO3a; Kpaxmarn, Lennnosa.
As~TcollepiicaPavie opraHnyeckue coefMHEHUS. AMUHBI, aMUHOKUCNOTLI, 6enkn. CTpoeHue n Gruonornyeckas
hyHKUMA 6ebk6B1 XMMiAUecKue CBOICTBA OE/KOB.
eHeTUYecKas elifizb MeXAy Kiaccamy OpraHMYeckux COeaUHEHWIA.
JemoHcTpaumn
MonyyeHne 6TU.reHa 1 ero B3aMMo/eincTBME C PaCTBOPOM MepMaHraHaTa Kaims, 6GpOMHOI BOAOWA.
Peakuusa no/1"YennayKcyCHO-3TUN0BOIO adupa.
KauecTBeHHan péakLiiia ia ramuepuH.
LiseitHble peakynmn 6enKoB..
MpakTuyeckue 3aHNTUSA
XiimnYecKue cboiicTBalyKCYCHOM KNCNOTbI: B3aMMO/ENCTBME C MHAMKAaTOpamn, meTannamu (M8), ¢ ocCHoBaHUAMY
(Cn(OH)2) n OcHoBHbIMK oKcuaamu (CnO).
Obpatumasi 1 HeobpaTiimas feHaTypauns 6enKoB.
Mnactmaccbl n BoJlpkHa. [lNoHATME 0 nnacTMaccax. TepMoniacTUYHbIE WU TepMOpPeaKTUBHbIE MOANMEPBI.
OT1penbHble NpedcTiBMbInn CMHTETUYECKUX N NCKYCCTBEHHbIX MOMMMEPOB:
theHbilodhopManbéritaible cmMonbl, NOANBUHUNXNOPUA, TeNOH, Lennynona.
MoHsATne 0 MMMuYecKinK BONOKHaxX. HaTypanbHble, CMHTETUYECKME W WUCKYCCTBEHHble BOMOKHA. OTAe/bHbIE
npegcrasnTenu : )I(ll/IMVIl—IeCKVIX BOMIOKOH: aueTaTHoe (TpuaueTaTHbll  LWefkK) W BUCKO3HOE BOJOKHA,

I L
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BUHLLTKOPAAHbIE (XN6[|UMH), MOAMHUTPUILHbIE (HUTPOH), NoAMamuiHble (KarnpoH, HaMnoH), NonnaupHbIe
(nasgar). 1y . vy M.
HAeMoHcTpauna
Pa3fiyHble BUAbI NJACTMAcC U BO/IOKOH.
MpaKTUyecKmne 3aHnTms
O3HaKOMNEeHWE C CUHTETUYECKMMM Y UCKYCCTBEHHBIMU MOJIMMEpPaMU.
OnpegeneHune pasfiMyHbIX BUAOB XUMUYECKNX BOSIOKOH.
XiMus n X" 3lib
XvMUA 1 opraHM3M 4enoBeka. XMUMMUYECKUE 3/1IeMeHTbl B OpraHusMe uyesioBeka. OpraHuyeckue w
HeopraHuueckne BelectBa. OCHOBHble XW3HEHHO HeO6XOAUMble COeflMHeHWs: Oenku, Yrnesofpbl, >KUpbI,
BUTaMUHbI. Y TNeBOAbl —F [N1aBHbIA UCTOYHUK 3HEPTMM OpraHu3mMa. Posib XXunpoB B opraHnsme. XonecTepuH 1 ero
pO/b B 3[0POBbE YE/I0BEKA.
MuHepanbHble BellecTBa! B NpoAyKTax NUTaHMs, NuLesble fo6aBku. CHanaHCMPOBaHHOE NUTaHWME.
Xumma B 6bITy. Boga. KayectBo Boabl. Motowme n ynctswme cpeactea. lNMpaBuna 6e3onacHoit paboTbl €O
CpeAcTBamMy BbITOBOA XUMUN.

Buonorua
6ronorus -Lk COBOKYNHOCTb HayK 0 XWBOIA Npupoge. MeToabl Hay4HOro
Nno3HaHusa B 6K1oNornm
XnBas npupofa Kak 06bLEKT u3ydeHus 6uonoruv. MeTofbl UCCNeA0BaHMA XWBOW Mpupogsl B 6Guonorum.
OnpegeneHne &u3HK (C NPUBNEYEHUEM MaTepmana 13 pasfenos UKL U XMMUK). Y POBHU OpraHu3aLmmn XXnsHu.
JemMoHcTpayuu
YpoBiiit opraHm3auuii SkiAsHW.
MeToabl NO3HalA XNBOIK NPUPOAbI.
Knetka. NitTopma n3ydeHns kneTku. OCHOBHbIE NONOXEHUS KNETOYHOI Teopumn. KneTka — CTPYKTYpPHO-
(hyHKUMOHafbas (3nemMmeHTapHasn) eaquHNLLA XXN3HMU.
CTtpoeHue KNETKW.!TTpOKapuoThbl N 3yKapuoTbl — HU3LLNE U BbICLLIWE KNETOYHbIE
6pritHn3mMbl. 1OCHOBHbIE CTPYKTYpPHbIE KOMMOHEHTbI KMETKU 3yKapuoT. [OBEPXHOCTHbLIA annapat. CxemaTuyHoe
CncaHwue XX1MAKOCTHO-MO3aUUYHON MOAENN KNETOUYHbIX MeM6paH.
LinTonnasma L|- BHYTpeHHSAS cpefa KneTku, opraHongbl (opraHensbl). KnetouHoe s4po.
(hyHKUMS sapa: xplaHéHle, Bocnpon3BeeHNe 1 nepejada HacneACTBEHHOM MH(opMaL MK, perynaumus XMMUYeckom
aKTUBHOCTM KICTKU. CTPYKTYpa U PYHKLUN XPOMOCOM. AYTOCOMbI 1 NONOBbIE XPOMOCOMBbI.
MaTepuanbHOe €4UHCTBO OKPYXKAaloLLero Mupa U XMMWUYECKWUIA COCTaB >KMBbLIX OpPraHU3MoB. Buonoruuyeckoe
3HaueHne XMMUYECKMX 3/IEMEHTOB. HeopraHuyeckune BeLlecTBa B COCTaBe KNeTKU. Po/ib BOAbl KakK pacTBOpUTENS
W OCHOBHOrO KOMMOMAHTa BHYTPeHHE cpeabl OpraHWM3MoB. HeopraHu4yeckue WOHbL. YTNeBOAbl U AUMWALI B
Knetke. CTpykTypa W 6uonorunyeckme yHKUMmM 6enKoB. AMWMHOKMCIOTbI — MOHOMepbl 6enkoB. CTpoeHue
HyKne6TMabB'M CTpyKTypa NonnHyKneoTuaHbIx uenein AHK n PHK, AT®.
Bupycobl 1 6akTepuotarn. HekneTouHoe CTPOEHME, XXU3HEHHbIA LMK W €r0 3aBUCMMOCTb OT K/IETOYHbLIX (JopM

XNA3HW, Bupycbl — BO3GYAUTENN WHGEKUMOHHLIX 3ab0NneBaHWMiA; MOHATME 06 OHKOBMpYycax. Bupyc
nMmMmyHogeguunTa yefloeeka (BY). Mpogunaktuka BUY-uHbekumu.
JemoHcTpauumn! 1“4 ;

CtpoeHne Monekynbl!Geiika.

CtpoeHue Monekynbi! JHK.

CtpoeHune Kneflkii.;! !

CTpOeHMe KNeToK Mp  3MOT U 3yKapuoT.

CTpoeHue 6upyca.

MpakTuyeckune 3aHATUA

HabntofeHne KNETOKPACTEHWUIA Y XXMBOTHBIX NOL MUKPOCKOMOM Ha roToBbIX MUKpOMpenapaTax v nx onucaHue.
CpaBHeHUWe CTPOEHUA KbeTOK pacTeHW ¥ XKUBOTHbIX.

OpraHuam Im|e 11!

OpraHiiam — eanHoe! Lenoe. MHOroo6pasme opraH1M3mosB.

O6meH BelllecTiiom i bHeprueid ¢ OKpy»atollleid cpefoii Kak HeOOXO0AMMOe YCMOBME CYLLECTBOBAHUS XXMUBbIX
buctéeM. " B ° p ke

Cnoco6HocTb K HOambBbcrnpon3BeaeHNio — OfHa M3 OCHOBHbIX OCOBGEHHOCTEN XMBbIX OpraHvW3MoB. [eneHve
1<neb<ii— Ocitoita pocTpa, PasBUTUS N Pa3MHOXEHUS OPraHU3MOB.

| eeflonoe pasmHoxeHue. M0M0BOW Mpouecc M NonoBoe pasMHOXeHWe. ONJoA0TBOPeHME, ero GUoorMYeckoe
3HaveHme.]! .

ATne 06 UHAMB bHOM (OHTOreHes), SMOPUOHA/ILHOM (3MOpPMOTreHes) 1 NOCTIMOPUOHANILHOM Pa3BUTUN.
1HNARoY NbHOE padBiiTiie YenoBeKa M ero BO3MOXKHbIE HapyLLIEHMS.
nr- -l
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net# o HacnefCTBEHHOCTM M M3MEHUMBOCTW. [eHeTUYecKas TEPMUHOMOTUS U CUMBOJMKA,
Ti HacnefoBaHua. HacnepoBaHue NMPU3HAKOB y 4venoBeka. [onoBble XpPOMOCOMbI. CLenneHHoe ¢
| HacneacTBeHHble 60Me3HM YenoBeka, MX MpUYMHbLE M NpounakTuka. CoBpPeMEHHbIe
[#7 0 reHé n reHome.
(LLleckre 3aKOHOMEPHOCTU M3MeHUMBOCTU. Knaccudukauma hopM M3mMeHYMBOCTH,

3reHOB M. OpraHu3M 4esioBeka.

auin n MeToapl cenekunn. MeHeTUYECKMe 3aKOHOMEPHOCTM cenekummn. YueHme H. V. BaBunosa o
LLL A TpOMCXOXAEHMS KYNbTYPHbIX PACTEHWIA.
: BOCTUXKEHWSA, NepCneKTUBbLI PasBUTUS.

eCTB M NpeBpaLleHne 3Heprum B KNeTke,

[Jenenve knexmn (Mno3, meiios).
Cnpcobbl 6ecbonoro pasmHoXeHwMs.
OnnofoTBOpEHME Y PacTeHUA U XUBOTHBIX.
WHavBMAayanbHoe pa3BuUTUe OpraHn3ma.
HacnepncteeHHble 60/1€3HM Ye/loBeKa.
BnusHue ankoronMama* HapKOMaHWW, KypeHnst Ha HacnefCTBEHHOCTb.
MyTauin. MpaudukaunoHHas U3MeHYNBOCTb.
LleHTpbl MHOroo6pasnsi 1 NPOUCXOXAEHUS KYNbTYPHbIX pacTeHUIA.
WckyccTBeHHbIA!0TO6
WccwelbaHus B 0611 GUOTEXHOMOTUN.
MpakTnyeckune 3aH!
PellleHne aneMeiiTap IX reHeTMUYeCKUX 3aau.

31 OLCHK# 3T1 :CKMX aCMeKTOB Pa3BUTUS HEKOTOPbIX UCCEA0BaHNIA B BUOTEXHONOMUN.

C] A TEOPUIA i ee posib B POPMUPOBAHMIN COBPEMEHHOM eCTECTBEHHOHAYYHOW KapTuHbI Mupa. Bug, ero
0l MyNAUMA Kak CTPYKTypHas eavHMua Buaa u 3BonouMu. CUHTETUYecKas Teopus 3BOMIOLUN,
OpvbkyLLILL  wnbl 3ino/lioumm B COOTBETCTBUWM C CUHTETMYEecKoin Teopuein ssontouumn (CT3I). [eHeTuueckme
3aKpHPMepHO@TN 3B@NIOLMOHHOIO npoLecca.
PesynllliiTbl 3Bontouuii/CoxpaHeHNe MHOroobpasusi BUAOB KaK OCHOBa YCTOWYMBOrO pPasBuUTUS 6Guochepbl.
MpyunHbI BbIMUPaHNADKNL0B. BMoNormyecknii Nporpecc 1 6MoNOrMYecKnii perpecc.
Mvnotesbl NPoucxOACAEHUS XU3HU. YCNOXHEHUWE >XMBbIX OpPraHu3MoB Ha 3emie B Mpouecce 3BOMOLMM.
AHTponoreHes i erol 3akoHOMepHOCTM. [lokasaTensCTBa POACTBA YenoBeKa C MIEKOMUTAIOLMMU XXUBOTHBIMM.
3konoruyeckune hakTopbl aHTPONOreHe3a: YC0XKHeHWe MONYNALMOHHON CTPYKTYPbl BUAA, N3TOTOB/IEHNE OPYL Ui
Tpyza,! Wepexol OT pacTUTENbHOTO K CMelWaHHOMY Tuny MuWTaHusA, WCNofib30BaHWe OrHa. [losBneHue
MbICNINTENbHON [eaTenbHOCTU U YneHopasaenbHOM pedn. NponcxoXaeHue YenoBeyvecKmx pac.
Oemo~Tpauin
Kputepiin Buga. 17w
Monynsaums - CTPYKT) pHas eanHuLA BUAR, e4UHULA 3BOJTHOLUN.
OsivxyLLne ciinbl IBontoLum.
BoslMukHoseHvell, MHo oo6pa3ve npucrnocobneHuii y opraHM3MoB,
Penkue 1 ncyesaroLine Bupl.
[LBuxyLime ciinbl aHTponoreHesa.
MpdiickoxaeHNE Y&noéeka 1 YeI0BEYECKMX pac.
MpdxAiAveck' e 3aHATUA
OninCaHne ocp6éi Buga no MopthoorMyecKoMy KpuTeputo.
AHJAN3'T OLEHKA Pa3IMYHbLIX TUMNOTE3 NPOUCXOXAEHUS XU3HN.
AHann3'v ougHKa pasinyHbIX r’MNoTe3 NPOUCXOXAEHUS YeoBeKa.
blobu'émel! U M
MpeameT n'sagaiin 3KOMOrnK: yyeHne 06 3KONOrMYECKMX (haKTopax, yYeHMe 0 Co0bLLecTBax OpraHn3MoB, y4eHue
0 6iocdepe. rnt 4
3Konotiiyeéiciie 'hakTopbl, 0COGEHHOCTM MX BO3LEMACTBUSA. DKONOrMYeckas XapakTepucTuka Buga. MoHaTue o6
3ko/JToPiiveckiix cuctemax. Lienu nutaHus, TpOGUYECKME YPOBHN.
Kak sKocuctema. broLeHo3 1 6MOTON Kak KOMMOHEHTLI 61oreoLeHo3a.
FnobanbHas akocucTema. YudeHune B. . BepHaackoro o 6uocepe. Ponb XUBbIX OpraHM3MOoB B
Buomacca’) Buonoruyeckuin - KpyroBopoT (Ha MpuMMepe KpyrosopoTa yrnepoga). OCHOBHble
eHuado3aéiic 3ma YenoBeka Ha Guochepy.
pmaums ec  (BEHHbIX 3KOIOMMYeCKNX cucteM. OCOBEHHOCTUN arpo3kocmcTeM (arpoLeHO30B).
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noriveckune GakTopbl N UX BANSAHWE HA OPraHWU3MbI.
MdKBUAOBbIE OT HOMKOHMS: NapasnTM3M, XULLHUYECTBO, KOHKYPEHLUS, CUMOMO3.
Ap>|cHobTb pacT uten pHoro coobluecTsa.
KpyrosopoT yrnepoga b 6uocgepe.
3anoBegHUKM 1 3aKa3HIAKKN Poccun,
YecKue 3aHNTNSA
EHile CXeM Mepefayn BELLECTB W 3Heprum (Lenein NUTaHMs).
IMbH)a  XapabTepucTMKa MPUPOAHbIX 3KOCUCTEM W arpoO3KOCUCTEM CBOel MecTHOCTM. PelleHue
Kuii 3ap/1
Ipue Hka NoCnbAcTBYn COGCTBEHHOW AeATEeNbHOCTY B OKpYXKatoLLeli cpefe, rnobasibHbIX 3KO0rMYecKnX
N NYTeN X peLueHus.

cnm mll 1
Topasue BuAo! Ce30HHble M3MeHeHUs B Npupoge (OKPeCTHOCTU NPogeccroHanbHO 06pa3oBaTe/ibHON
3aLiin).

EcTecTBeHibIb 1 UCKYC NNBEHHbIE 9KOCUCTEMbI (OKPECTHOCTM NPOECCMOHANBLHO 06pa30BaTe/NbHOM
opraHusayumm).
MpumepHble TeMbl pedepaToB (4OKNAA0B), UHAMBUAYANbHbIX MPOEKTOB:
» MaTepusi, hopMbl  "BIKEHMSA N CYLLLECTBOBAHUS.
*MepeblU pyccknii akagemuk M.B./ToMmOHOCOB.
Wckyeu: p6Llebc no3HaHus.
dusiika n ,HO& MUCKYCCTBO.
LiBeTOMYy3bIKa. I 11
®un3mka B COBpeMENipMm Ke.
*duaniieckne MeToabl UCCNe[0BaHUA MaMATHUKOB UCTOPWUM, apXMTEKTYpPbI U NPOV3BEAEHNIA NCKYCCTBA.
* HayliHO-TeXHWNYeCKil nporpecc n npo6iembl 3KOMOrMK.
*BNOTEKH6N6IAS M reHHas NHXeHepusa — TexHonormm XXI Beka.
* HaHoTbxiolornn Kak!mpuopmnTeTHOe HanpaBneHve pa3BUTUS HayKu 1 NPOM3BOACTBA B Poccuiickol
depépaldutr.,, N | 'K
*Oxp/[lHa OKpy>KatoLLleil cpefbl OT XMMUYECKOTO 3arpsi3HEHUS.
*PacT6tpbl BOKpYT VikC.
*YCcTpaHeHve XeCcTKOCTM BOAbl Ha MPOMbILLIEHHbIX NPeLnpuUAaTUSX.
VcTopiis BOSHUKHOBEHWS U Pa3BUTUA OPraHUYecKon XMmumm.
m ® - B pKMBOW Npupose.
. r T MncaHna n xnmunyeckoe Cbipbe.
Héxsa/lka Npof0BONLCTBUA KaK rfobanbHas npobrema YesoBeyecTsa 1 NMyTU ee peLLeHus.
CpegcTtBalriiriieHbl bl 0CHOBe KMCMOPOACOAEPXKALLMX OPraHNYeCcKUX COeAUHEHNIA.
*CiiHre3uueckiie M Te cpeAcTBa: AOCTOMHCTBA U HEAOCTATKM.
LEpinnT 6hnka B NULLEBLIX NPOAYKTaX W ero NpecgoneHne B paMkax rnobanbHol NpoAoBO/IbCTBEHHOM
npol pammb!!.
*B.V. BepHaackuii  eP6lyyeHne o 6ruocepe.
*WétopHsa i1 pa3suTiié 3HHUIA 0 KNeTKe.
*OkpyxaroLas venbBéka cpefa 1 ee KOMMNOHEHTbLI: pasfinyHble B3rNsabl Ha OAHY
npo6nemy. ! ;1" m'H
A MI6nyAsuiiYkak eflAniiiia 6MonorMyeckoii 3BOMIOLMN.
1TMonyiauis kak aKonoruyeckas eanHmLa.
*Co&pemeliHMe B3rnagsl Ha 6M010rMYecKy 3BOOLMIO.
*CoBpemeHHee B3r[sabl Ha NPOMCXOXAEHMWE YenioBeKa: CTONKHOBEHNE MHEHWIA.
Co6speMelinble mE]6AbI MCCNef0BaHNA KNETKMW.
‘CpéabinobmTéling opkaMii3MoB: NpUUYMHbLI pa3Hoobpasus

Yy

> MI 6. TEMATWUYECKOE NJIAHNPOBAHWE
lpn pealitzallnii cbb »>kaHMs 06LLe06pa3oBaTeNbHON YY4eOHOW AMCUUNANHBI «ECTECTBO3HaHME» B Npeaenax
kBoeHlis 010N CIMO Ha 6a3e OCHOBHOrO 06L1ero 06pa3oBaHUs ¢ NOAyYEHUEM cpedHero obuiero o6pasoBaHus
nn K> Makcimiinbii aa yyebHast Harpyska 06y4atoLMxcsi COCTaBNSET:
no ! notheccun  38-01.02  MMpopjasel,  KOHTPONEP-KaccuMp  COLMaNbHO-3KOHOMUYECKOTO  Mpoduns
Tpodhe cbloitan!sHoro 06pasoBaHna — 241 4acoB, U3 HUX 06a3aTeNlbHas ayauTOpPHasA Harpyska obyyaroLmxcs,
Y:le
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sknd y:as 1KTU1  KWEe 3aHATUA, — 180 yacoB, BHeayaMTOpHas camMoCToATeNbHasa paboTa cTyaeHToB — 61
<ug;
Coner&kaHune 06yy’l KonmuecTBo YacoB

‘Ne

Pl -
AyanTOpbI € 3aHATUA

N3NKN "

(h13nKM
Bcenb
)Hast camocTosATeNIbHasi paboTa
MofroToBKa YCTHLH; BbICTYM/IEHUN MO 3a-
[aHHbIM Temam, 3cce, [foKNafoB, petepartos,
VHANBUAYa/IbHOTO eKTa C UCMONb30BaHNEM
WH(OPMALMOHHBIX; TEXHONOTUNIA, SKCKYpCUX U ap.

KonmuecTBo 4acoB ayANTOPHO CamocTosaTenbHa
Harpysku A paboTa
BCEro MpakTuyeckue un
nabopaTopHble
paboTbl

82

18

15

22

12

27

rTrecTayus B popme anchepeHLMPOBaHHOTO

TOro
XNMUA

HeopraHu4yeckas XmmMmms
3aKOHbI XUMUN
Tu lNepuogunyeckas
3/1EMEHTOB
MeHpeneesa

Knaccugukaums HeopraHMyecKnx coeguHEHWIA 1

nx pee

MeTannbru HemeTan bl

OpraHunyeckasa xmmus

OCHOBHBbI" MOHATKS: OPraHNYeCKOn XUmMnn

n Teopus CTpoeHnst OpraHNYecKUX COeaUHEHN
MpupofHbIe UCTOUHUKN
eopraHuyeckue

raHn4Yeckune coeguHeHNs.

€/10BEKa

NropHasi camocTosTe/ibHas paboTa
bICTYNNEHWUM MO 33aHHbIM
0B, pedepartos,
NPoeKTa C UCMO/b30BaHNEM
eXHonoruii n ap.

120

48

30

12

18

13
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rTrTecTayms gopme anchepeHLnpoBaHHOro
TOro 60
49

3CTb HayK 0 XXNBOU
'«TOro nosHaHuA

13
12
12
JKOCUCTEMDI 10
€peKLMpPOBaHHbI 3a4eT
MTOpHAasA camMoCTosATe/lbHas paboTa
BKA YCTHbIE BbICTYMNAEHMWN MO 3afaHHbIM 16
e, poknr  (pegpepatos,
bHOFO 'aC MCMoMb30BaHUEM
HilIX FONOTNIA,3KCKYPCUM 1 ap.
61

OYHas aTTecTauus dopme guddepeHUnpoBaHHOro

241 20 61

CTUKA OCHOBHbIX B/AOB YYEEHOW AEATE/IbHOCTWV CTYAEHTOB

XapaKTepuUcTMKa 0CHOBHbIX BUAOB AeATENbHOCTU CTYAEHTOB

(Ha ypoBHe y4ebHbIX AeNCTBUIA)
OUN3NKA

Pa3BMTNE CMOCOGHOCTE SICHO M TOYHO M3naraTb CBOM MbIC/N, NOTMYECKN
060CHOBbIBaTb CBOI TOYKY 3PeHMsi, BOCMPUHMMATb W aHann3MpoBaTb MHEHMS
cobecelHMKOB, NPM3HAaBas MpaBo PYroro YenoBeka Ha
NHOE MHEHME.
MpvBeaeHe NPMMEPOB BAMSIHUS OTKPLITUI B h3nKe Ha Nporpecc
B TEXHWKE U TEXHOMOTMM NPOU3BOACTBA

KunHem O3HaKOM/IeHME CO CMOCO6aMU OMMUCAHNSI MEXaHUYECKOT0 ABUXKEHMS,
OCHOBHOI1 3ala4eil MexaHnKW.
M3yyeHne OCHOBHbIX (IM3NUYECKMX BEIMUYMH KUHEMATUKW: MepeMeLleHus,

NI 14
TR CKOPOCTH, YCKOPEHWS.
) HabntofeHne OTHOCUTENLHOCT MEXaHMYecKoro AsukeHus. dopmynmposaHue
N. 4bl 3aKOHa CNOXEHUS CKOPOCTENA.
o rT| WcenefoBaHre paBHOYCKOPEHHOMO NPAMOJIMHEAHOIO ABUXKEHUA
1 (Ha npumepe cBOGOAHOIO NafeHWs Ten) U PaBHOMEPHOIO ABMKEHWS

Tena no OKPY>XHOCTM.
MoOHMMaHME CMbICNa OCHOBHbIX (DU3MYECKMX BEINYMH, XapaKTepUsyHLmX
paBHOMEPHOE ABWKEHME Tena Mo OKPY>KHOCTU

[vHamuka MoHMMaHKe cMbICna Takux QU3NYECKNX MOAeneit, Kak matepuanbHas
TOuKa, MHepLUManbHas cMcTeMa OTcyeTa.

14
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3mepeHne maccbl Tena pasnnyHbiMK crocobamu. 3mepeHme cun
B3aMMO/eCcTBUA Ten. BbluMcneHue 3HaYeHWUS YCKOPEHMA Tefl M0 W3BECTHbIM
3HAYEHUAM [eACTBYIOLWMX CUM U MaccC Ten.

YMeHue pasnuyatb cuny TSHKecTU u Bec Tena. OObACHeHWE W MpUBEAEHME
NMPVUMEPOB ABMIEHWUA HEBECOMOCTMU.

MprMeHeHNe OCHOBHbLIX MOHATUIA, (POPMY/ 1 3aKOHOB AVHAMUKM

K peLueHuno 3agad

OO6BbACHEHUE PEAaKTUBHOIO ABWXEHNSA Ha OCHOBE 3aKOHa COXPaHeHUs

nmnynsca. puUMeHeHWe 3aKOHa COXpaHeHWsa WMMynbca AN BblYUC/EHUSA
N3MEHEHWNIN CKOPOCTEN TeN Npu NX B3aUMOAENCTBUSAX.

BbluncneHne paboTbl CUA U U3MEHEHUS KMHETUYECKOI 3HEprnn Tena.
BbluncneHvie NoTeHUWanbHON 3HEPrUM Te B rpaBUTaLMOHHOM Mofe.
XapakTepucTrKa NpoM3BOAMTENILHOCTY MaLUWH W ABUTraTeseil ¢ NCNob30BaHNEM
MOHATUA MOLLHOCTH

OCHOB bl MENEKYNAPHO } (PU3NKKN 1 TEPMOLUHAMUKN

h <« HAC
1
|

1
1
Mone kynapHas
hm3mk 1

pro1i1
1
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®opMynMpoBaHME OCHOBHbIX MOMOXEHWUIA MONEKYNSPHO-
KMHETMYECKOW Teopun. BbINonHeHNe 3KCNEPUMEHTOB, CAyXXaLLux

; 060CHOBaHMEM MONEKYNAPHO-KMHEeTNYecKol Teopun. HabnogeHne
1 6POYHOBCKOI0 ABMXEHUSA U ABNEHNSA ANPQY3unn.
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Kone6 Twy W BO/HbI
Mexar*myeckne
Kone6aHua 1 BOMHbI !

OnpegeneHue napameTpoB BeLlecTBa B ra3o06pa3HOM COCTOSHUN
Ha OCHOBaHWW YpaBHEHWUSI COCTOSHUA MeallbHOro rasa.
MpegcTaBneHve B BUAE rpadrka M30XOpHOro, 1306apHOr0 U U30TEPMUYECKOTO
npoueccoB. BbluncneHne cpefHein KMHeTUYECKON SHePrnv TeN0BOT0 ABVMKEHNS
MOJIEKYN MO U3BECTHOIN TemMnepaType BellecTBa. 3mepeHne BNaXXHOCTW BO3AyXa
JKcnepuMeHTanbHOE MUCCe0BaHMe TEMNJIOBLIX CBOMCTB BELLECTBA.
PacueT Ko/iMyecTBa TENOTbI, HEOOXOAMMOIO AN OCYLLECTB/IEHNA
npouecca npespaLleHns BeLlecTsa U3 04HOM0 arperatHoro CoCToAHMA
B Apyroe.
PacyeT M3MeHEeHWs BHYTPEHHEl 3Heprum Ten, paboTbl U NepefaHHoro
KO/INYECTBA TenoTbl Ha OCHOBAHUW MEPBON0 3aKOHA TEPMOLMHAMUKMN.
OO6DbACHEHUE NPUHLMMOB AECTBUS TEM/I0BbLIX MaLIWH

OCHOBbI 3/1eKTPOANHAMUKM
BbluncneHve cun B3auMOLeCTBNSA TOUEUHbIX 3IEKTPUYECKMX 3apsA0B.
BbluncneHve HanpsXXeHHOCTN M NOTEHLMaNa 31eKTPUYECKOro nosns
OZIHOTO N HECKONIbKMX TOYEYHbIX 3apsAL0B.
i3mepeHne pasHOCTU MOTEHLMASIOB.
MpvBeseHVe NPUMEPOB NPOBOAHNKOB, AMN3NEKTPUKOB U KOHAEHCATOPOB.
Hab6nofeHve aBfeHNa 3neKTpoCTaTUYECKON UHAYKLUMN U ABMIEHNS
nonsapmusaLn AU3NeKTPUKa, HaxodAaLLEerocs B 3N1EKTPUYECKOM none
Mi3mepeHne MOLLHOCTM 3M1eKTPUYecKoro Toka. Mamepernne 3A4C 1 BHYTPEHHEro
COMPOTUBIIEHNA UCTOYHMKA TOKA.
C60p 1 UCMbITaHWe 3MeKTPUYECKUX Lieneit € pasMyHbIM COeANHEHNEM
MPOBOAHWKOB, pacyeT Ux napameTpos
Hab6ntogeHmne aelicTBUA MarHUTHOTO NONS Ha MPOBOAHMK C TOKOM,
KapTUHOK MarHUTHbIX MOJe.
dopmynMpoBaHue MNpaBua NEBOR PyKu A4S ONpefeneHnss HarpaBieHUs CUsbl
Awmnepa.
BbluncneHne cun, feCTBYHOLWMX HA NPOBOAHUK C TOKOM B MarHUTHOM
none, 06bACHEHVE NPUHLMNA AEACTBUS 3NEKTPOABUraTeNs.
WccnepoBaHve ABNEHNS 31EKTPOMArHUTHOW MHAYKUMK

MpuBeAeHVe NPUMEPOB KoneGaTeNbHbIX ABUXEHWUIA. VccnenoBaHne
3aBMCMMOCTM Nepuoga KonebaHuii MaTeMaT4eCKOro MasTHKa OT ero

1 AnVHBI, Macchbl M aMnNANTYabl KonebaHuii. OnpeaeneHne YCKOpeHus
| cBO604HOrO MafgeHUs ¢ NOMOLLbI0 MaTEMATUYECKOr0 MasTHMKA.

HabntogeHne KonebaHmii 3Byyalllero Tena. NpmeeaeHmne 3HaueHus
CKOPOCTW pacnpoCcTpaHeHMs 3ByKa B Pas/IMUHbIX cpedax.
YMeHne 06bACHATL MCMONb30BaHME YbTPasByka B MegULMHE
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Pun3nK a aTOMHOIro
a4pa
N 3/1IEM EHTAPHbIX
yactu!

HabntofeHne ocLumnnorpaMm rapmMoHUYecKUX KosiebaHuin cibl TOKa
B uenu. O6GBACHEHWE NpeBpalleHUsi 3HepruyM B WAeanbHOM KonebaTenbHOM
KOHTYpe.
M3yyeHne yCcTpoiicTBa 1 NpUHLMNA AeiACTBMS TpaHC(opmaTopa.

| AHanus cxembl Nepefayn 3NEKTPOIHEPTMU Ha BOMbLLME PACCTOSHUS.
MpuBeAeHMe NPUMEPOB BUAOB PaAMOCBA3U. 3HAKOMCTBO C YCTPOACTBamu,
BXOAALMMYN B CUCTEMY PaaMNOCBA3N.
O6CcyXaeHne 0CO6EHHOCTeN pacnpocTpaHeHNs PagMoBOH
MprMeHeHNe Ha NPaKTMKe 3aKOHOB OTPAXKEHWUS W MPENoMIeHNs cBeTa npu
pelleHun 3agad. HabntogeHne sBneHns andpakumm n gucnepcun ceeta.

: YMeHue CTponTb M306pakeHUs NpeaMeToB, AaBaemble MMH3aMU. PacueT
OMTUYECKOI CUSIbI INH3bI

AneMeHTbl KBAHTOBOW (PU3NKK

HabntogeHune hoTO3NeKTPUUECKOTO adithekTa. PacyeT MaKCMMasbHOA
KWHETNYECKOW 3HEpPrun aneKTPoHOB npu hoToshdekTe
dopmynmpoBaHue NocTynatoB bopa. HabnogeHne NMHeRYaTOro
N HeMpepbIBHOIO CMEKTPOB.
PacueT 4aCTOTbl M A4/IMHbI BOMHbI UCMYCKAaeEMOro CBeTa Npu nepexofe

| aToMa 13 OHOrO CTaLMOHAPHOIO COCTOSHUA B APYTOe.

; O6bACHEeHMe MpUHLUMNa AeiicTBNSA Nasepa
HabntofeHne Tpekos anbda-yacTuy, B Kamepe BunbcoHa. Perncrpayms agepHbix
M3MTYYEHUIA C MOMOLLBI0 cueTuMKa [Meiirepa.
PacueT 3HEprum CBs3n aTOMHbIX f4ep.

] MoHUMaHWe LEHHOCTU HAay4YHOro MO3HaHMS Mypa He BOOGLLE A5 YenoBeYecTBa

B LIE/IOM, a /11 KaXKoro 06y4atoLLerocs MYHo, LeHHOCTH
OB/lafleHNs1 METOAOM Hay4HOro NMo3HaHWs Ans LOCTVXKEHMS ycnexa
B 060M BU/E NPAKTUYECKON eATeNlbHOCTU

BceneHHada v ee 3BonoLma
Ctpoe “vie v passutme | O6bACHEHME MOLeNW pacluupstoLLelicas BeeneHHoM

| HabntoaeHve 383, SyHbl U NNaHeT B Teneckon. HabnioaeHne CONMHEYHbIX NATEH

ConHeuHoi Cuctembll ! X NOMOLLbIO Teneckona
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PacKpbITMe BKaja XMMUYECKO KapTUHbI MUpa B eAUHYI0
eCTECTBEHHO-HAaYYHYH KapTVUHY Mupa.
XapakTepucTKa XMMIUM Kak NpOU3BOANTENbHON CU/bl 06LLECTBA

.+ YMeHuWe gatb onpegeneHne v onepupoBaTh CefyoLWmUMn XMMUYecKUMu

MOHATUAMM:  «BELLECTBO», «XUMWUUYECKUN 3NEMEHT», «aTOM», «MOJIeKyay,
| «OTHOCUTE/IbHblE aTOMHAf W MOJIEKYNAPHas MACCbl», «UOH», «a/iIoTPONmsA»,
«U30TOMbI», KXUMUYECKAA CBA3bY», «3/1IEKTPOOTPULLATENIbHOCTLY», KBa/IEHTHOCTbY,
. «CTemneHb OKWUCNEHUs», «MOfb», «MOMSPHAas Macca», <«MONSPHbIA 00beEM
rasoobpasHbIX BELLECTB», «BELLEeCTBA MOJIEKYNSAPHOIO W HEMOJSIEKYNAPHOIO
CTPOEHUA», «PACTBOPbI», «3/IEKTPOSIUT U HE3INEKTPONIUT», «31eKTPONUTNYECKas
«OKUCNUTENlb M BOCCTAHOBUTE/NIb»,  «OKWUCNEHWEe "
BOCCTAHOB/IEHUE»,  «CKOPOCTb  XUMUYECKOM  peakuum»,  «XUMUYECKOe
paBHOBECKE», «YTNEPOAHBIA CKeNneT», «PYyHKLUUOHANbHAs TPYynnay», «M30Mepus»
dopmyniMpoBaHne 3aKOHOB COXPaHEHUSA MacChl BELLECTB M NOCTOSHCTBA COCTaBa
BELLECTB. Y CTaHOB/IEHNE MPUUYNHHO-CNESCTBEHHON CBA3M
( mMexpay cofep)aHueMm 3TUX 3aKOHOB W HanuCaHWeM XUMUYecKUX (opmyn U
. YpaBHeHWI. PackpbITve (U3MYECKOro cMmbicia CUMBOAUKK [Mepruofnyeckoi
Tabnuubl XuMmmnyecknx asnemeHtoB [. W. MeHgeneesa (HOMEPOB 3/1EMEHTAa,
nepuofa, rpynnbl) WM YCTAHOB/EHUE MPUYUHHO-CNELCTBEHHON CBA3N Mexay
CTPOEHWEM aTOMa W 3aKOHOMEPHOCTSIMW W3MEHEHWS CBOWCTB 3/IEMEHTOB U
00pa3oBaHHbIX UMK BELLECTB B Nepuojax v rpynnax.
XapakTepucTrKa 3/IEMEHTOB MasibIX MEPUOLOB MO UX MOJIOXKEHWIO B
Mepuoaunueckoii cucteme . . MeHgeneesa
YCTaHOB/IEHME 3aBUCMMOCTM CBOMCTB XMMUYECKUX BELLLECTB OT CTPOEHNS aTOMOB
06pasyoLWwmnx NxX XMMNUYECKNX 31IEMEHTOB.
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XapaKTepucTuKa BaXKHEMLIUX TUMOB XMMWUYECKUX CBA3EA M OTHOCUTEIbHOCTYU
3TOi TMNonornun. O6bLACHEHWE 3aBUCUMOCTY CBOMCTB

BELLECTB OT MX COCTaBa 1 CTPOEHUS KPUCTA/TMYECKMX PELLETOK.
dopMynnpoBaHNE  OCHOBHbLIX  MOMIOXKEHWA  TEOPUW  3MEKTPOSIMTUYECKON
amccoumauun 1 xapakTepucTKa B CBETE 3TON TEOPMU CBOIACTB

OCHOBHbIX K/1aCCOB HEOPraHWYeCKUX COefNHEHUIA.

®opMynnpoBaHNE OCHOBHbLIX MOMIOXKEHUA TEOPUM XUMWUYECKOTO CTPOEHUs
OpraHMYyeCcKUX COEAUHEHMIA N XapaKTePUCTMKa B CBETe 3TOI Teopuu CBOWACTB
BaXKHELINX NpeAcTaBUTeNeil OCHOBHbIX KNaccoB

OpraHnyecknx CoeIMHEHNI
XapaKTepucTmKa CTPOEHMS aTOMOB Y KPUCTa/JIOB 1 Ha 3TOW OCHOBE —

06 MX DN3NYECKNX Y XUMUYECKMNX CBOMNCTB META//IOB 1 HEMETA/I/IOB.
XapaKkTepucTmka COCTaBa, CTPOEHWS, CBOWCTB, MOMlyYeHUS U NPUMEHEHUe
BaXXHEMLINX HEMETasI/10B.

XapakTepuCcTUKa COCTaBa, CTPOEHMS M O6LLMX CBOWCTB BaXKHEALLNX

KN1accoB HeOpraHW4ecKnx coefMHEHWA.

OnucaHne cocTaBa M CBOICTB BaXXHEMLLUMX MNpeACTaBUTENei OopraHMYecKnx
COEIMHEHWNIA: MeTaHO/a 1 3TaHONA, C/TOXKHBIX 3MPOB, XXMPOB, Mbifl, KAPOHOHOBBLIX
KMCNoT (YKCYCHOWM KNCNOTbl), MOHOCaxapuaoB

(rntokosbl), gncaxapmgos (caxaposbl), noancaxapuaos (Kpaxmana

M Lennnosbl), aMWHOKUCNOT, 6eNKoB, WCKYCCTBEHHbIX W CUHTETUYECKMX
noIMMepoB
Vcnonb3oBaHme B y4e6HOI 1 NpodecCMOHaNbHOM AeATeNbHOCTY

XUMMWYECKNX TEPMUHOB 1 CUMBOJNKMN.

HasbiBaHMe W3Y4YeHHbIX BELLECTB MO TPWMBMAMBHOW WU  MEXAYyHapOAHOM
HOMEHK/AType 1 0TPaXEHUEe COCTaBa 3TUX COEAUHEHNIT C MOMOLLbH XUMUYECKNX

..hopmyn.

WKEHWE XMMWYECKMX MPOLECCOB C MOMOLLLKO YPaBHEHWUI XMMUYECKUX
eakuuii
*LACHEHWE CYLLHOCTU XMMUYeckux npoueccos. Knaccudukayus

XUMMWYECKNX PeakLuii Mo pasnNYHbIM NprsHaKam
BbINO/HEHNE XMMMWYECKOTO 3KCMEPUMEHTA B MO/IHOM COOTBETCTBUM
C NpaBWiaMn TEXHUKKM 6e3onacHocTu. HabntogeHune, pUKCUMpoBaHme 1 onucaHue
pe3ynbTaToB MPOBEAEHHOr0 3KCNepUMeHTa
MpoBeaeHne caMOCTOSTENLHOMO MOMCKA XMMUYECKON MHGopmaLmm
C MCMOMb30BAHUEM PA3/IMYHbIX NCTOUYHUKOB (HAY4YHO-MONYNAPHBIX
M34aHniA, KOMMbIOTEPHbIX 6a3 faHHbIX, pecypcoB VIHTepHeTa); MCno/b30BaHue
KOMMNbIOTEPHBIX TEXHONOT WA A1 06paboTKM 1 nepefayun

XUMUWYECKOI MH(hOPMaLIMK 1 ee NPeACTaBNEHNS B Pa3/IMYHbIX (opmMax

O6bACHEHNE XMMUYECKNX SBNEHUIA, NPOUCXOAALLMX B MPUPOSE, ObITy

1 Ha nponsBoacTe. Cobt0AeHNE NpaBua 3KONOTMYECKN FPaMOTHOIO NOBEAEHNS
B OKpY>KalolLleid cpege.

OueHKa BNNSHNS XMMIUYECKOTO0 3arpsisHEHNSt OKpY>KatoLLeld cpeabl

Ha OpraHW3M Ye/loBEKa W Apyrve >KuBble opraHm3mel. Cob6/0AeHUe MpaBun
6e3onacHOro 06palleHus ¢ TOpHYMMU UM TOKCUYHBIMU  BELLECTBaMMU,
nabopartopHbIM 060pYL0BaHUEM.

KpuTuyeckas oueHKa 4OCTOBEPHOCTY XMMUYECKON MH(OopMaLmu,
MOCTynaroLLeid U3 pasHbIX MCTOYHMKOB

3HAKOMCTBO C 06bEeKTaMM M3y4eHUs 61onorunu.

BbisiBneHve ponn 6uonormn B hopMUMpoBaHUMN COBPEMEHHOIA
eCTEeCTBEHHOHAYYHON KapTUHbI MMPa U NPaKTUYECKOl fesTeNIbHOCTU
nopei

3HaKOMCTBO C K/1ETOYHOIN TEOPMEN CTPOEHUS OPraHU3MOoB.

MonyyeHne NpeAcTaBAeHNS 0 PO OPFraHNYECKNX Y HEOPTaHUYEeCKNX

BeWecTB B K/ETKe. 3HaHWe CTPOEHWs KNETOK Mo pesysnbTatam paboTbl CO
CBETOBbIM MWKPOCKOMOM. YMeHWe OnucbiBaTb MUKponpenapatbl  KNeTok



T pacTeHWii. YMeHUe CpaBHMBAaTb CTPOEHME KNETOK PACTEHUIA W XWUBOTHbIX MO
' roToBbIM MUKpOMpenapartam

Zel 3HaHMe 0CHOBHbIX CMNOCOGOB Pa3MHOXEHUs OpraHM3MOB, CTaAMil OHTOreHe3a Ha
| npuMepe Yenoeeka.

3HaHue NMPUYNH, BbI3blBakOLWNX HAPYLWEHNA B pa3BUTUN OPraHN3mMoOB.

U YMeHne NoNb30BaThCs reHeTUYECKON TepMUHOIOTUER U CUMBOINKOM,
| H pewartb NPoCTeiilne reHeTUYECKMe 3a4aun.
Nb 3HaHMe 0COBEHHOCTE HAcNeCTBEHHON M HEHACNeACTBEHHON U3MEHUU-
Il BocTv 1 X 6MONOTUYECKOI PONK B 3BOMIOLUN KUBOTO
Bua YMeHne aHanv3MpoBaTb W OLEHMBATb Pas/fMyHble TUMNOTE3bl MPOUCXOXAEHNS

1l
o (kM3HU Ha 3emne.

YMeH/e NpoBOAUTL OnMcaHWe ocobeli OAHOrO BuAa Mo MOPGOAOrMYECKOMY
KpUTEPUIO.
Pa3BuTMe CMOCOOHOCTE ACHO M TOYHO M3naraTb CBOW MbICAW, NOTUYECKU
060CHOBbIBaTb CBOKO TOYKY 3pEHMS, BOCMPUHUMATL U aHaNM3MPOBaTb MHEHMA
cobeceHMKOB, NPU3HaBas NPaBo APYroro Yenoseka Ha
g LLlHOE MHEHMeE.
YMeHue AoKasbiBaTb POLCTBO YEM0BEKA Y MIEKONUTAOLLMX,
06LLHOCTb 1 PaBEHCTBO YeI0BEYECKMX Pac.
c 0| 3HaHWe OCHOBHbIX 3KOIOTUYECKNX (PAKTOPOB U MX BAUSHUS Ha OpraHu3Mbl.
. 3HaHMe  OTANYUTENbHBbIX  MPU3HAKOB  WCKYCCTBEHHbIX  COOOLWECTB —
m e arposkocucTem. lMofyyeHne npescTaBeHUS O CXEMEe 3KOCUCTEMbI Ha Npumepe
6rocagepsl.
[JleMoHCcTpaLnus yMeHWs MNOCTaHOBKW Leneli AeATeNbHOCTW, MiaHupoBaHue
COGCTBEHHON  [eATENbHOCTU AN [OCTVMDKEHWS  MOCTaB/EHHbIX  Lienei,
K 114 NpeaBuieHNss  BO3MOXHBIX Pe3ynbTaToB  3TWUX  [eiCTBUIA,  OpraHu3auum
CaMOKOHTPO/I M OLEHKM NOMYYEHHbIX Pe3ynbTaToB.
O6yueHve cobnoaeHNI0 NpaBu NOBeAEHNS B Npupoge, 6epeXxHoMy
OTHOLLUEHMIO K GMOMIOrMYECKMM 00beKTaM (PacCTEHUAM W XKMBOTHbIM

]
it N nx coobLecTBam) 1 X OXpaHe

8,
YYEBHO-METOANYECKOE W MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE
MPOrPAMMbI YYEBHOW ANCLIUMIVHBI
«ECTECTBO3HAHWE»

OcCBOeHMe Mporpammbl  y4ebHO  AUCUMNANHLI  «ECTECTBO3HaHMe» npefAnonaraeT Haauune B
npoceccnoHanbHOM 06pa3oBaTe/lbHOM OpraHmM3aumun, peanusylolleid o6pasoBaTesibHYH Nporpammy CpefHero
obulero obpasoBaHusi B npegenax ocsoeHnsi OMOI CIMO Ha 6a3e OCHOBHOro 06ulero o6pasoBaHus, YUYeOHbIX
KabWHETOB MO (hU3nKe, XMMUK, BUONOTUK, B KOTOPLIX MMEETCA BO3MOXHOCTb 06ecnednTb CBOOOAHbLIV JOCTYN B
WHTepHeT BO Bpems y4ebHOro 3aHATUSA 1 B NEPUOS BHEYUeOHON AeATeNbHOCTM 00YyYatoLMXCs.

B cocTaB KabMHETOB N0 (hM3MKe, XMMUK, BUONOTMK BXOAAT NabopaTopun ¢ nabopaHTCKO KOMHATOIA.

MomeLeHns KabnHETOB (DU3NKK, XUMUK 1 BUONOTUK AO/MKHBLI YA0BNETBOPATb TpeboBaHUAM CaHMUTapHO-
anugemuonornyeckux npasun uM HopmatmeoB (CaHlMunH 2.4.2 Ne 178-02) M OblTb OCHALLEHbl TWUMNOBbLIM
060pyj0BaHMEM, YKa3aHHbIM B HACTOALLNX TPEOOBAHMSX, B TOM YKC/E CMELManU3NPOBaHHON yUYebHO Mebenbto
1 CPeACTBaMM 00yYeHNs, AOCTATOYHLIMU A1 BbIMOHEHNS TPeO0BaHWI K YPOBHIO MOAFOTOBKM 00Y4arOLLUXCA.

B kabuHeTax f4O/MKHO 6bITh My/NbTUMeAMIIHOE 060pYL0BaHME, NOCPELCTBOM KOTOPOr0 YHaCTHUKM
06pa3oBaTensHOro npoecca MOryT NpocMaTpuBaTh BU3yabHYHO MH(OpMaLMio No gusnke, co3gaeatb
npeseHTauuu, Bugeomarepuansl u 1. .

B coctaB y4ebHO-METOAMYECKOr0O U MaTepuasibHO-TEXHUMYECKOro 06ecneyeHns nporpaMMbl YUYeGHOW
ANCUMNANHBI «ECTECTBO3HAHME» BXOLAT:

* MHOTO(YYHKUMOHaNbHLIA KOMMNEKC NpenojaBaTens;
* HarnsgHble Nocobms (KOMMNAeKTbl y4yebHbIX Tabnuu, MaakatoB, MOPTPETbl BbIJAOWMXCH Y4YeHbIX B 06/1acTu
ecTecTBO3HaHMA U T. n.);|! 1
MH(OPMaLNOHHO-KOMMYHMKaLOHHbIE CPefCTBa,;
* 3KpaHHO-3BYKOBbIE MOCOOUS;
* KOMNNEeKT aﬂeKTpOCHaﬁ)KeHVIH Ka6VIHeTOB;
* TEXHUYECKME CPeAcTBa 00yYeHus;
* IEMOHCTpaLMOHHOe 060pyaoBaHMe (06LLEr0 HA3HAYEHUS N TEMATUYECKNE HABOoPbI);



EITLYTTL o N
* nabopaTtopHoe o6opygoBaHue (06LLEro HasHavyeHMs U TemaTU4eckKme Habopbl, B TOM 4MUCMe ANs MOCTaHOBKMU
[LEMOHCTPaLMOHHOTO 1 YYEHNUECKOr0 3KCNEPUMEHTA, PEaKTMBbI);
4 CTaTUYecKne, JUHAMUYECKNe, AEMOHCTPALUOHHbIE 1 pa3gaToOUuHble MOLENN, BK/IKYAs HaTypabHble 00bEKTHI;
* Bcnomorate/ibHoe O60pyL0BaHME;
» KOMMNAEKT TEXHUYECKO LOKYMeHTaLun, B TOM YMCie nacnopTa Ha CPeAcTBa 00yUeHNsl, MHCTPYKLUMM N0 1X
MCnob30BaHMI0 MTexHMKe 6e30nacHOCTHY;
c6ubnibrteyH pong. ' {
B 6u6nnoTeyHoli oHA1BXoaaT yuyebHMKM, Yy4yebHO-MeToAuuveckume KomnnekTbl (YMK), obecneuuBsatoLyme
OCBOEHME y4eOHO AAcLiinnHbl «ECTECTBO3HAHUE», PEKOMEH0BAHHbIE UMW AOMNYLLEHHbIE ANS UCNO/b30BaHUS B
npoeccuoHanbHbIX 06pa3oBaTeNbHbIX OpraHM3auuax, peannsytowmnx obpa3oBaTeNbHY0 NporpaMMy cpegHero
obuiero obpasoBaHns B npegenax ocBoeHns OMOIM CrO Ha 6a3e OCHOBHOIO 06LLero 06pasoBaHus.
BMONNOTEUHBIA  (hoHf MOXET GbiTh [OMONHEH (U3NYECKAMU  IHLMKMNOMNEAMSMM, aTiacamu, CroBapsiMiu,
CNpaBoOYHWKAMU  no  u3NKe, XWUMWK, OWOMOTUKM, HAYYHOW W HAYYHO-MONYNAPHOW  NUTEpaTypoi

€HHOHay4Horo coflep>kaHus.

B npouecce OCBOEHMS MpoOrpammbl Y4YeOHOM ANCUMNAMHBLI «ECTECTBO3HAHME» CTYAEHTbl [AO/MKHbI WMETb
BO3MOXXHOCTb JOCTyNa K 3/1EKTPOHHBLIM y4ebHbIM MaTepuanam Mo ecTeCTBO3HAHWUIO, BKIIKOUAs (IU3NKY, XUMULO,

6ronoruio, umerowmnmMcs ,ceo604HOM JocTyne B ceT VIHTEpPHET (3MEKTPOHHBIM KHUIaM, NMpakTUKyMam, Tectam,
matepvanam EFo np.).: 1

Il
11 1. PEKOMEHAYEMAA NINTEPATYPA

JluTepatypa:

®uamH C.MN. KoHuenums coOBPEMEHHOr0 ecTeCTBO3HaHWs. YyebHoe nocobue gns CMO. CapaToB. HayuHas
KHura, 2019.
I Kalllees C.N. KoHuenumun COBPEMEHHOIO eCTECTBO3HAHMSA. YUyebHOe nocobue.
Caparos. Aii Nn 3p Meawa, 2019.

Kyp6aTosa A () Kosnosa E.A. O6wasa 6uonorus. YyebHoe nocobue gnsa Crio.
CapartoB. HayuHasa KHura, 2019.

rabpuensH O. C, nap. EcTecTBO3HaHUE. XuMnS: Y4eBHUK AN CTYAEHTOB NPOGECCUOHaNbHbIX
06pa3oBaTefibHbIX OpraHM3aLnii, oceamnBaroLnx npodeccum n crneymansHoctn CMO. -M.,2017

EpoxuH KO M. XiAiMuk: 3afiaum 1 ynpaxHeHus: yue6. nocobue ans cTya. yupexaeHuin Cro. — M., 2014.
MapwyTuHa JT>A. EcTecTBO3HaHMe. Bronorus: y4ebHMK ansi CTyeHTOB 06pa3oBaTe/ibHbIX OpraH13aLuii,
ocBamBatoLLMX npoeccumn u cneymansHocty CMO. -M.,2017

(TcLLioiinenko M. LU EcTecTBO3HaHMe. DU3MKA: yUEOHUK AN CTYAEHTOB MPOECCUOHANbHbIX
o6pa3oBaTenibHbIX OpraHM3auuid, ocBamMBaroLWMX npodeccmmn u cneunansHoctn CMO. - M.,2017

CaMoiinénko M. N. EctecTBo3HaHMe. ®u3nka. COOpPHUK 3ada4: yyeb. nocobue Aaa CTYAeHTOB
npoceccmoHabHBIX 06pa3oBaTeNbHbIX OpraHu3auuid, ocBamBatoLwx npodeccun n cneymansHocTy CMO. -
M.,2017

Hm
Oniinpeno, atenein |;1

No6pasoBaHuK B Poccuiickoin deaepaumn: deaep. 3akoH oT 29.12.2012 Ne 273-$3 (B pea degepanbHbixX

3akOHOB 0T 07 05.2013 Ne 99-®3,0T 07.06.2013 Ne 120-®3,0T1 02.07.2013 Ne 170-d3,0T 23.07.2013 No203-
®3,01 25.11.2013 N2 |317-d 3,07 03.02.2014 Ne 11-d3,01 03.02.2014 Ne 15-®3,07 05.05.2014 Ne 84-d3,0T1
27.05.2")14 NeM3'5-93,0T 04.06.2014 No 148-d3,c 13M., BHECEHHbIMU desepasibHbIM 3aKOHOM OT
04.06.2014 Ne 145-®W,8 pea.ot 03.07.2016, ¢ u3m.oT 19.12.2016.)

Mpuka3z MunHMCTepcTBa 06pa3oBaHNa 1 Haykn P® ot 31 aekabps 2015 r. Ne 1578 «O BHECEHUWN U3MEHEHUIA B
Mpuka3'MuHucTepcTBa O6pa3oBaHns 1 Haykn Poccuiickoin ®eaepaumm ot 17.05.2012
Ne 413 *O6 yTBEpXKAeHWIA heepanbHOro rocyjapCTBEHHOro 06pa3oBaTenbHOro cTaHAapTa cpeaHero (MosHoro)
06ulero 06pa3OBaHiiK”». m

Miicbmo [lemapTaMeHTa rOCYJApCTBEHHOW MNOAMTUKKM B Cepe MOAroTOBKM paboumx Kagpos u AMO
Mwiinblrepctea 06pazoBaHus U Haykn P® ot 17.03.2015 Ne 06-259 «PekomeHfauum no opraHu3aLmMm nonyveHus
cpegHero  obuwero ! obpasoBaHus B npedenax OCBOeHMS  06pa3oBaTeslbHbIX — MPOrpaMM  CpefHero
npogeccnoHanbHO'To 06pasoBaHMsA Ha 6a3e OCHOBHOMO 06LLEr0 06pa3oBaHms C
yueToM TpeboBaHWii PefepanbHbIX FOCYLapCTBEHHbLIX 06pa30BaTeNlbHbIX CTaH4APTOB WM NOy4YaemMoil npoteccum
mwm 1 cneunansHOCTU cpefHero npoteccMoHanbHoro 06pa3oBaHms».
MpumepHas OCHOBHas o6pas3oBaTenbHasi Nporpamma cpefHero obuwiero o6pasoBaHusi, 0406pPeHHas peLIEHMEM
(eaepanbHorolyue6lo-rileToauueckoro o6beArHeHNs no obLeMy 06pa3oBaHuio (MPOTOKON OT 28 mioHa 2016 r.Ne
2/16-3)0 @&



B. A., Kyapssues B. B. Vctopus un metogonorus gusnkun. — M., 2014.
3coea l'. . Xumusa: kHMra gns npenogasatens: yyeb.- metoq, nocobue. — M., 2014,

epHeT-pe?ypcbl © 1)
r. B a33-I'TKa. narP. rm («KnaccHas gocka ans nto603HaTeNbHbIX»).
My3Wceslnag/ mm («@usmka B aHUMaLMsAx»),
FOTelUrok. r 1(«Bligeoypoku no npeamMeTam LUKOAbHON NPOrpaMMbl»),
touiry-cberrnsb.' coT/ T6ex. b1Tl (31eKTPOHHbIN XYpHAN «XUMUKU U XUMUS»).
5('(3neKTpoHHas 6ubnmnoTeka No XMmun),
MUS U XKU3Hb»),
n(Bcs 6ronorusa. CoBpemMeHHas 61onornus, ctatbu, HOBOCTH, 6MGIMOTEKA).
:nclo\y (EanHoe oKHO gocTyna K o6pa3oBaTefibHbIM pecypcam VIHTepHeTa no

[lokyMeHT noanucaH 3neKTPOHHOM NoANUCHI

Bnapeneu: LLynbra Briaaumup AHaTonbesny

DomKHOCTB: AMpeKTop

Opranusauma: FOCY[JAPCTBEHHOE BIO/DKETHOE NPO®ECCUOHANBHOE
OBPA3OBATENBHOE YUPEXIEHVE KPACHOLAPCKOTO KPAS "ALIEPOHCKMI
TEXHWKYM ABTOMOBUIIbHOIO TPAHCMNOPTA U CEPBUCA"

VMHH: 232500656409
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