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1. MACIIOPT PABOYEM ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
YUYEBHOM JUCHUIIJIUHBI OY/1.07 ECTECTBO3HAHUE

1.1. IHosicHuTeIbHAS 3alIUCKA
Peanuzanus cpegHero oOmiero oOpa3oBaHUs OCYIIECTBISIETCS B Tpeesax

OCHOBHOM Tpo(eccCHOHaNbHON 00pa30oBaTENbHOW MPOTrpaMMBbl IO CHEHUATBLHOCTIIM
CIIO comuanbHO-3KOHOMHUYECKOTO TNpoduiis B COOTBETCTBUM C NPUMEPHOMN
nporpaMmmoit o6meoopazoarensHoi quctuiinabel OYJ[.07 EctecTBO3HaHUE
KPUTEPUN OILEHKU , omobpennoit Hayuno-metomuueckum coBetoM lLleHTpa
npodeccuonansHoro obpaszoBanusi DPI'AY «DOUPO» u pexoMeHAOBaHHOW ISt
peanu3alnuu OCHOBHOM mpodeccruoHanbHOM oOpazoBaTenbHOi mporpamMmbl CIIO Ha
0a3ze OCHOBHOIO OO0IIero 00pa3oBaHMs C MOJYYEHHUEM CPEIHETO oOIIero oopa3oBaHuUs
(mpotoxkoit Ne 3 ot 21. 07. 2015).
- [Iporpamma paszpabotana Ha ocHoBe TpeboaHuit ®I'OC cpeanero obiiero
oOpa3zoBaHus, TPEABSIBISIEMBIX K CTPYKTYpE, COJAEPKAHUIO U pe3yJibTaTaM OCBOCHUS
yueOHOM aucuurinabel «EcrecTBo3HaHME», B COOTBETCTBUU € PekoMmeHaanusMu Io
OpraHu3allid TIOJIy4eHHUs CpeAHero oOmiero oOpa3oBaHUs B TNpejesiaX OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpEeIHEero NpodeccHoHaNbHOrO o0pa3oBaHus Ha Oasze
OCHOBHOTO  o0miero  oOpa3oBaHMsi C  ydyeToM TpeOoBaHuM  (enepantbHBIX
rOoCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U TOJIydaemoil mnpodeccuu WUiu
CHEIUATBHOCTU CpeAHero mpodeccruoHansHoro odpazoBanus (rmucbmo JlemaprameHta
rOCyJAapCTBEHHONW TMOJMUTHKU B cdepe moaroroBku padoumx kaapoB wu IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom IIpumepHO#i OCHOBHOI
o0pa3zoBaTeIpHOM MTPOTPaMMBbI CPEJIHET0 00IIIero 00pa3oBaHusl, 0JIOOPEHHON peIIeHuEM
dbenepaabHOro y4eOHO-METOAMYECKOTO OO0BeAUHEHUs] 10 oO0IeMy O00pa30BaHUIO
(mpotokon ot 28 utons 2016 r. Ne2/16-3), ¢ yrounenusmu ot 25.05.2017r.

Conepxanue mnporpammbl  «EcTecTBO3HaHME)» HampaBiIeHO Ha JOCTHXKECHHE
CHEAYIOIINX LIENEH:
. OCBOEHHE 3HAaHHW O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHUpA H
METOJaX €CTEeCTBEHHBIX HayK; 3HAKOMCTBO C HauOojiee BaXHBIMU WJICSIMU U
JIOCTUKEHUSIMU €CTECTBO3HAHMUSI, OKA3aBIIMMU OIPEACISAIONICe BIUSHUE HA Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

OBJIAJICHUEC YMEHUSMU TPUMEHSATh TIOJYYCHHBbIC 3HAHUS [JI1 OOBSICHEHUS
SIBJICHU OKPYXAIOIIEro MHPa, BOCTIPHUATHS HHGOPMAIMH €CTECTBEHHO-HAYYHOTO U
poecCHOHATEHO 3HAYUMOTO COJICPKAHUS; PA3BUTHE UHTEIJICKTYIbHBIX, TBOPUECKHIX
CIIOCOOHOCTEW M KPUTUYECKOTO MBIIIUICHUS B XOJI€ MPOBEACHUS MPOCTEHIIINX HCCIe-
JIOBAHUU, aHaIW3a SIBJICHUW, BOCHPHUITUSA W HHTEPIPETALMU €CTECTBEHHO-HAYYHOU
uH(popmanuu;

. BOCIIUTaHUE YOCKICHHOCTH B BO3MOXKHOCTH TTO3HAHUS 3aKOHHOM MPUPOJIBI U UC-
MOJIb30BaHUSI JIOCTMIXKEHMH €CTECTBEHHBIX HAyK IS Pa3BUTHS LUBUJIW3AIMA U TIO-
BBILICHUS KAYECTBA JKU3HU;

. IPUMEHEHUE €CTECTBEHHO-HAYYHBIX 3HAHUH B MPOPECCUOHAIBHON e TEIbHOCTH
Y TIOBCEHEBHOM KM3HU I 0OecniedeHus: 0€30MacHOCTH KU3HENESITeIbHOCTH; TPaMOT-
HOTO UCIIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHl; OXpaHbl 3J0POBbs, OKPYXKAIOIIEH
Cpepbl.



B mporpammy BKJIIOYEHO COAEp)KaHWE, HAMpPaBICHHOE HAa (HOPMUPOBAHHE Y
CTYJIEHTOB KOMIIETEHIIMH, HEOOXOqUMBIX Mg kadecTBeHHOro ocoeHus OIIOIT CITIO
Ha 0a3e OCHOBHOIO o0O0mIero o0Opa3oBaHUs C TMOJYYEHUEM CpPEIHEro OOIIero
oOpa3oBaHuUs; MPOrpaMMBbI IOJIFOTOBKH crieruanucToB cpeanero 3seHa (I1IICC3).

1 akagemuyeckuil yac mepeHeceH u3 pazjena «MexaHuka» B pazzaen «Bpenenue»
JUIsl ynoOCTBa OpraHU3allMM TapHOW CHUCTEMbl OOy4YeHHs. 2 akKaJeMHUYeCKHX yaca
nepeHeceHo u3 pazzaena «OCHOBBI AMEKTPOJIUHAMUKIY VISl BBIMOJHEHUS KOHTPOJIbHON
paboThI 10 pazneny «Dusukay.

2 akaJleMHYEeCKHUX Yaca MEePEeHECEeHO U3 pazjena «MeTalibl 1 HeMETaulby B pa3iel
«Knaccudukanuss HEOPraHWYECKUX COCTUHEHUN M WX CBOMCTBa». 2 aKaIeMHUYECKUX
yaca MepeHeceHo u3 paszjena «OO0mias U HeopraHuueckas XUMUS» JUIsl BBIMOJHECHUS
KOHTPOJILHOHM pa0bOTHI MO pa3ieny « XUMHs.

1 akamemuyeckuii yac ¢ pazaena «Bua» mepenecen B pazaen «OpraHuszmy» st
ynoOCTBa OpraHu3alud TapHOW CHUCTEMBbl OOydYeHHs. 2 aKaJeMUYeCKHX vaca
nepeHeceHo Ha auddepeHInpOoBaHHbBIN 3a4eT.

1.2. O0mas xapakTepucTuKa y4eOHOH U CIUNINHBI

EcrecTBo3HaHHMe — HayKa O SBICHHSX M 3aKkoHax mpuponbl. CoBpeMEHHOE
€CTECTBO3HAHHUE BKIIFOYAET MHOKECTBO €CTECTBEHHO-HAYUYHBIX OTPACIEH, U3 KOTOPBIX
HanOoJiee BaXKHBIMU SIBIISIOTCS (U3HUKa, XUMUS U Onosiorus. OHO 0XBaThIBAET IIUPOKUI
CIEKTP BOIPOCOB O Pa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPUPOJIBI, KOTOPHIE MOYKHO
paccMaTpuBaTh Kak €IMHOE LEJIOE.

EcrecTBeHHO-HayuHble 3HAHHS, OCHOBAHHBIE HA HHUX TEXHOJOTUU (OPMHUPYIOT
HOBBIN 00pa3 *u3HU. BrICOKOOOpa30BaHHBIN YETOBEK HE MOXKET JUCTAHIIUPOBATHCS OT
byHIaMEHTAIbHBIX 3HAaHWM 00 OKpYKaloIIeM MHUpE, HE PHUCKYsS OKa3aThCs
OecnoMOIHBIM B NpodecCHOoHANBHON  JesTenbHOCTH. Jlo0oe TepcrneKTUBHOE
HalpaBJICHUE JCATEIIBHOCTU YEJIOBEKa IMPAMO WIM KOCBEHHO CBA3aHO C HOBOM
MaTepHabHONW 0a30if M HOBBIMU TEXHOJIOTUSMH, U 3HAHHE MX €CTECTBEHHO-HAY4YHOU
CYIIIHOCTH — 3aKOH YCIIeXa.

EcrecTBO3HaHNE — HEOThEMIIEMAsl COCTABIISAIONIAA KYJIbTYPBI: ONPENAEIAS MUPOBO3-
3peHHe YeJIOBeKa, OHO MPOHUKAET U B TYMaHHTApHYIO chepy, U B OOIIECTBEHHYIO
KU3Hb. PalMoHa bHBIN €CTeCTBEHHO-HAYUYHBIH METOJ, C(POPMUPOBABIIHUIICS B paMKax
€CTECTBEHHBIX HayK, 00pa3yeT €CTeCTBEHHO-HAYyYHYIO KapTUHY MHpa, HEKOe 0O0pa3Ho-
dbunocodckoe 00001IeHNE HAYIHBIX 3HAHUH.

OCHOBY €cTeCTBO3HAHUS MPEACTABISIET (PU3MKA — HayKa O MPUPOIE, U3ydarolas
HanmOoJiee Ba)KHbIE SIBJICHUSA, 3aKOHBI M CBOMCTBAa MaTepHalbHOIO MHpa. B ¢usnke
YCTaHaBJIMBAKOTCS YHUBEpPCAIbHBIE 3aKOHBI, CIIPaBEINBOCTh KOTOPBIX
MOATBEPAKAAETCSA HE TOJIBKO B 3€MHBIX YCJIOBUAX U B OKOJIO3EMHBIX IPOCTPAHCTBAX, HO
1 BO Bcel BceneHHoil. B 3TOM 3akiiroyaercsi OQUWH M3 CYLUECTBEHHBIX IIPHU3HAKOB
¢uszukn kak ¢yHnameHTanbHON Hayku. Dusmka 3aHumMaeT oco0oe MeCTO cpeau
€CTECTBEHHBIX HAYK, [I03TOMY €€ IPUHATO CYUTATh JUIAEPOM €CTECTBO3HAHUS.

EcTecTBO3HaHME Kak HayKa O SBJICHUSAX M 3aKOHAX IPUPOABI BKIIOYAET TAKXKE OJHY
13 BaXHEUIINX OTPACIEH — XUMHUIO.

XuMusl — Hayka O BEUIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX, MpoLeccax Ipe-
BpAILICHUSA, UCIIOJIb30BAHNN 3aKOHOB XMMHH B MPAKTUYECKOM NESATEIBHOCTH JIFOAEH, B
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CO3JaHUH HOBBIX MaTEPHUAJIOB.

buonorus — coctaBHas 4acTh €CTECTBO3HAHHUS. DTO HayKa O >KUBOU mpupojae. OHa
U3Yy4YaeT pPaCTUTEIbHBIN, KUBOTHBI MHp U 4YeJIOBEKa, MCIOIb3ys KaK COOCTBEHHBIE
METO/Ibl, TAK U METOJbl JIPYTUX HAyK, B YACTHOCTH (PU3HUKHU, XUMHUH U MATEMATUKH:
HAOJIOICHUS], DKCIIEPUMEHTHI, UCCJIEIOBAHUS C TTOMOIIBIO CBETOBOTO U 3JIEKTPOHHOTO
MHUKpPOCKOIa, O00pabOTKy CTaTUCTUYECKUX JAHHBIX METOJaMU MaTeMaTU4YeCKON
CTaTUCTUKHU U Jp. bUoj0THs BBISABISET 3aKOHOMEPHOCTH, MPUCYIIUE KU3HU BO BCEX €€
IPOSIBJIICHUSIX, B TOM YHCJIE OOMEH BEIIECTB, POCT, PA3MHOKEHHE, HACIIECTBEHHOCTD,
WU3MEHYHUBOCTb, IBOJIFOLIUIO U .

OVY1.07 crecTBO3HAHME» SIBISIETCS WHTETPHUPOBAHHON Y4E€OHON IUCHUIUIMHOW H
BKJIFOYAIOLIET TPU pazliena, o0JaJarolie OTHOCUTEIBHOW CaMOCTOSATEIBbHOCTBIO W
LEJIOCTHOCTHI0O — «Du3nka», « Xumus», «buonorus». Ilpu ocBoeHUH cienualIbHOCTEN
CIIO couunaabHO-3KOHOMUYECKOTO MNpOoduiisi MpoPecCHOHAIBHOIO 00pa30BaHUs
ecTecTBO3HaHue n3ydaercs Ha 6a3oBoM ypoBHe PI'OC cpennero obuiero oopa3oBaHus
C YYETOM CHELM(PHUKN OCBAUBAEMOMN CHEIMATIBHOCTH.

N3yuenne o0OmeoOpa3zoBaTenbHON y4eOHOM AMCUMIUIMHBL — «EcTecTBO3HaHUE)
3aBepIIAeTCs IIO/IBEICHUEM IIPOMEKYTOYHOM aTTecTanuein B dopme
nudpepeHInpoBaHHOTO 3aueTa

1.3. MecTo y4eOHOW MUCHMILIMHBI B CTPYKType OCHOBHOI NpodeccHoHaAIbHOM
o0pa3oBaTeJIbHOM NIPOrPaMMBbI:

VYyeonas nucuumimaa OY /(.07 EcrecTBo3HaHue sBAseTCS y4€OHBIM MPEIMETOM 10
BBIOOPY U3 o0Osi3atenbHOM mpeameTHol obnactu «EctectBeHHble Hayku» DPI'OC
CpeaHero oo1iero oopa3oBaHusl.

«EcTtecTBO3HaHMe» wu3ydaeTcs B 00II€00pa3oBaTEIbHOM IUKIE IJUCIHILIAH TIO
BbI0OpY yueOHoro miuaHa OITOII CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHUs C
noJydeHueM cpeaHero ooimero oopasosaunus (IITICC3).

1.4. Pe3ynbTaThbl 0CBOCHHS Y4eOHOM JUCIUIIIUHBI:

OcBoenune comepkanus ydeOnor auciumuabl  OY (.07  EcrtecTtBo3HaHue
o0ecreuynBaeT JOCTIKEHHUE CTYICHTaAMH CIISTYIONINX PE3yIbTaTOB:

+ JIMYHOCTHBIX:

- YCTOWYMBBIA MHTEPEC K UCTOPUU M JOCTIKCHHSIM B 00JIACTH €CTECTBEHHBIX
HayK, 9yBCTBO TOPJIOCTH 32 POCCUHCKHUE €CTECTBCHHBIC HAYKU;

- TOTOBHOCTH K TIPOJOJDKEHHIO O0pa30BaHUs, IOBBIINICHUIO KBaTW(HKAIIUA B
n30paHHON MPO(ECCHOHAIBHON NEATEILHOCTH C MCIOJIb30BAHUEM 3HAHUN B
00JIaCTH €CTECTBEHHBIX HAYK;

- 00BCKTUBHOE OCO3HAHWE 3HAYUMOCTH KOMIICTCHIIMH B 00JIACTH €CTECTBEHHBIX
HayK JUIA 4YeJOBeKa M OOINECTBA, YMCHHE HCITOJIb30BaTh TEXHOJOTHUYCCKUE
JOCTHKEHHUS B 00JacTH (PU3MKH, XUMHH, OHOJIOTHH IS ITOBBIIICHUS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B BEIOpAHHOM MPOo(deccroHaIbHOM
NEeSTETHbHOCTH;

- YMEHHE TIPOAHAIM3UPOBATh TEXHOTEHHBIC TOCIEACTBUSA ISl OKpPYXKaIoImen
cpenbl, OBITOBOM U MTPOU3BOACTBEHHON IEATETLHOCTH YETIOBEKA;

- TOTOBHOCTb CaMOCTOSITETTLHO JOOBIBATh HOBBIC JIJIsl C€0s €CTECTBEHHO-HAYUYHBIC
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3HAHUA C UCTIOJIB30BAHUEM JIJISl 3TOTO IOCTYIHBIX UICTOYHUKOB MH(OpMALINH;

- YMEHHE YINpaBIsATh CBOEH MO3HABATEIbHOM JESATEIBHOCTBIO, MPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHUS;

- yYMEHHUE BBICTpaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHONIIEHUS B KOMaHJE IIO
penieHunto o01uX 3a7a4 B 00J1aCTH €CTECTBO3HAHMS;

MeTanpeaMeTHbIX:

- OBJIQJICHUE YMEHUSAMHM W HaBbIKAMU PA3JMYHBIX BUJIOB [O3HABATEIBHOU
NEATEIbHOCTH Il M3YYEHUS Pa3HbIX CTOPOH OKPYKAKOUIETO €CTECTBEHHOIO
MUDpA;

- TPUMEHEHHE OCHOBHBIX METOJOB TO3HaHMS (HAONIONEHUS, HAyYHOTO
DKCIIEPUMEHTA) JJIl M3YyYEHHs] Pa3IUYHbIX CTOPOH €CTECTBEHHO-HAYYHOU
KapTHHBl MHpa, C KOTOPHIMH BO3HHMKAeT HEOOXOIWMOCTH CTAJIKHBAThCS B
npodeccuoHanbHOM cdepe;

- YMEHHME ONpeAeIATh LU U 33aJjaud JEATeIbHOCTH, BBIOMPATh CPEACTBA AJI X
JIOCTHKEHUSI Ha TPAKTUKE;

- YMEHHE HUCIOJIb30BaTh Pa3IMYHbIE MCTOUYHUKH JUISl MOJIyYEHHUS €CTECTBEHHO-
HayyHOW HH(POpMalMU M OIEHUBAThb €€ JOCTOBEPHOCTb MJIs JOCTH)KECHHUSA
NIOCTaBJICHHBIX I1IeJIeH U 3a1a4;

npeAMeTHbIX:

Cc(OPMUPOBAHHOCTH IMPEACTABICHUI O IIEJIOCTHOM COBPEMEHHOW €CTECTBEHHO-
HAy4yHOM KapTHMHE MHpA, NOPUPOJAE KaK €IWHOW IEJNOCTHOU CHUCTEME,
B3aMMOCBSI3M Y€JIOBEKa, MPUPOJBI U 00IIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmrTabax Bcemennoit;

BJIQ/ICHUE 3HAHUSAMHU O HanboJee BaXKHBIX OTKPBITUSAX U JOCTIXKCHUSAX B 00JIACTH
€CTECTBO3HAHUS, MOBIUSBIIMX Ha 3BOJIOLUIO MPEICTABICHUN O MpUpone, Ha
pa3BUTHE TEXHUKH U TEXHOJIOTUH;

- ¢(hOpMHPOBAHHOCTh YMEHHUS MPHUMEHSTh €CTECTBEHHO-HAayUHbIE 3HAHMS IS
OOBSICHEHHSI OKPYXKAIOIUX SIBJICHUM, COXpAaHEHHs 370pOBbs, OOECHeUeHUs
0€30MaCHOCTH  KU3HEJEATENBHOCTH, OEpEeKHOTr0 OTHOIIEHUS K MPUPOJE,
PalLMOHAIBLHOTO MPUPOOIIOIBb30BAHUS, a TAK)KE BBIIIOJHEHUS POJIM TPAMOTHOTO
noTpeOuTeNS;

c(OPMUPOBAHHOCTh MPEJCTABICHUNA O HAYYHOM METOJE MO3HaHUs MPHUPOJAbI U
CpEICTBaX W3YYEHHS MeEramMmpa, MaKpoOMUpa U MHKPOMHUDA; BIaJCHUE
npUeMaMH E€CTECTBEHHO-HAYYHBIX HAOJIOJACHHIA, OIBITOB, HWCCICIOBAaHUN W
OLICHKHU JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YIbTAaTOB;

- BJAQJICHWE TIOHATUWHBIM amMapaToM eCTECTBEHHBIX HAYK, MO3BOJISIOIINM
Mo3HaBaTh MHp, Yy4YacTBOBaTh B JAHCKYCCHUSAX TIO €CTECTBEHHO-HAyYHBIM
BOTIPOCaM, UCIIOJIb30BATh Pa3IMYHbIe HCTOUHUKH WH(DOPMAIMH TSI TIOATOTOBKH
COOCTBEHHBIX pal0OT, KPUTHYECKHM OTHOCUTHhCS K coolmenusm CMU,
coJep KallM Hay4YHyI0 HH(POPMALHIO;

- c(hOPMHUPOBAHHOCTh yYMEHMHM NOHHMMATh 3HAYUMOCTH E€CTECTBEHHO-HAYUHOTO
3HAHUS [ KaXJIOro 4YelloBeKa HE3aBUCMMO OT €ro mnpodeccrnoHalIbHOM
NeSITEIbHOCTH, pa3NuyaTh (PaKThl U OLIEHKHU, CPABHUBATH OLEHOYHBIE BBHIBOMI,
BUJIETh UX CBA3b C KPUTEPUSMU OLICHOK U CBSI3b C KPUTEPUSMU C ONPECIICHHOM
CUCTEMOU LIEHHOCTEM.



1.4. IlpopuabHasi cocraBiasiomas odumeodpazoBaresbHoil aucuumanasl OY/1.07
EctecTBO3HaHMe, HEOOX0oaUMas NIl YCBOGHMsI Mpo(eccHoHaNbHOM 00pa30BaTelIbHON
IpOrpaMMbl, POPMHUPOBAHUS Y CTYAEHTOB NPOPECCUOHATBHBIX U OOIIMX KOMIIETEHLUH.
[TpodunbHas cocTaBisAOmIas OCYLIECTBISETCS Yepe3 MoA00p TUAAKTUUECKUX €ANHHIIL C
y4eTOM MpoQuis CHIEUUATbHOCTH, BBIIOJHEHHE MNPAKTUYECKUX pabdoT, pelleHue
IPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33]1a4; BO BHEAYIUTOPHOU CaMOCTOSITENIbHOM
paboTe CTyneHTOB (HamucaHWe COOOIIEHUH, JIOKJIaloB, pedeparoB, 3alluTe
WHIUBUYJIbHBIX IPOEKTOB).

1.5. Kosin4ecTBO 4aCOB HA OCBOCHHE padoyeil mporpaMMbl y4eOHOH JUCHHUIIJIMHBI:
MaKCUMaJIbHOHN y4eOHOI Harpy3ku oOydaromerocs 162 yaca, B TOM YHUCIIE:

- 00s3aTenbHON aymuTOpHOH yueOHOM Harpy3ku oOydatomerocs 108 vacos;

- CaMOCTOSITEIbHOM paboThl OOyuaromerocss 94  yaca.



2. CTPYKTYPA ¥ COAEP)KAHUE YYEFHOW JIUCHUTLIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Buj yueOHoi1 padoThl Oo0bem
4acoB
MaxkcuMaJsibHast y4eOHasi Harpy3Ka (Bcero) 162
Oo0s13aTesibHAs ayIUTOPHAA Y4eOHas HArpy3Ka (Bcero) 108
B TOM YHCJIE!
MPAKTHYECKHUE 3aHITHSI 50
U3 HUX:
IPaKTUYECKHE pabOThI 44
KOHTPOJIbHBIE PAaOOTHI 6
CaMocTosiTeJibHasi padoTa 00yJarnierocs (Bcero) 54
[IpomesxyTouHas arrecraius B Gpopme — 2
JudepeHInpoBaHHOTO 3a4eTa




2.2. TemaTu4eckuii jian u coaep:xxkanue yueonou qucuunianabl QY /. 07 EcrecTBo3HaHUE

HanmenoBaHue pa3jiesioB u Conep:xanue yueOHOro MarepuaJa, JJabopatopHblie W NPaKTHYeCKHe 3aHATHSA, Oo0bem YpoBenn
TeM CaMOCTOsITe/IbHAsI padoTa 00y4a0IMXCcs 4acoB 0CBOEHMS
1 2 3 4
Paznenl. OUSUKA 72
BBenenne 3
OcHosHble Hayku o ipuposie | Conepikanue yaeOHOTro MaTepuana 2 1
(puzuka, xumust, 6uosnorusi). | EctectBo3Hanue - cucrema Hayk o mpupoxe. llpenmer u 1LenM ecTecTBO3HAHUS.
EcrecTBeHHO-HayuHBIN METO | 3aKOHOMEPHOCTH UM OCOOEHHOCTH pPa3BUTHS €CTECTBO3HaHMs. McTopus pa3BUTUA
MO3HAHUS. €cTecTBO3HaHUA. ECTeCTBeHHO-HAYYHBIN METO]] MO3HAHHUS.
CaMocTosTenbHasi BHEAYAUTOPHASI paboTa 00yJaronmxcs 1
[ToaroroBka coobuieHuii mo reme «Boigaromuecs OTKpbITUS B (PU3HKE, XUMHUH, OMOJIOTHHU B
21 Bexe»
IMoapa3nen 1.1. Mexanuka 18
Tema 1.1.1. Copepxanue yueOHOro MaTepuana 2 2
Kunematuka. Mexannueckoe Kunematuka. Mexanudeckoe apmxeHue. Cucrema orcuera. TpaekTopusi IBHKCHUS.
JBUKCHHUE. [Tyts. Ilepemenienune. PaBHomepHoe npsimonuHeiiHoe aABmkeHne. Ckopoctb. OTHOCUTENh-
[IpakTuueckas pabora Nel HOCTb MEXaHHYECKOIO JBIKEHHUS. 3aKOH CIIOKEeHUs ckopocteil. ['paduxu nBuxkeHus.
Cpennsis CKOpOCTh MPU HEPABHOMEPHOM JABUKEHUU. MTHOBEHHasi CKOPOCTh. PaBHOYCKO-
peHHOe  TIPSMOJIMHEWHOe  JBWXeHue. YckopeHue. CBoOogHOE  TajeHHE  Tel.
KpuBonuHneliHoe nBuKeHUE. YTIIOBas CKOPOCTh. PaBHOMEpHOE JBUKEHUE 110 OKPYKHOCTH.
[lenTpocTpeMUTENTbHOE YCKOPEHHE.
JleMoHcTpanms
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHYKEHUS.
Bubl MexaHU4eCKOTO ABUKEHUSI.
IIpakTHyeckas padora Nel Pemienue 3a1a4 10 KHHEMaTHKeE
CaMocTosTenbHas BHEAYAUTOPHAs paboTa 00yJaronmxcs 1
3amnonHenne Ta0IuIel «BUObI IBIOKEHUI.
Tema 1.1.2. Copepxanne yueOHOTo MaTepuana 2 2

Juuamuka. Macca u cuna.

Juuamuka. Macca u cuia. BzaumoneiictBue Ten. 3akoHbl TUHAMUKU. CHJIBI B IPUPOJIE.
CnocoObl  m3MepeHuss cui. VHepruanbHas cucTeMa OTCYeTa. 3aKOH BCEMHUPHOTO
TsroTenusi. HeBecomocTs.

JeMoHcTpanus

3aBHCUMOCTbH YCKOPEHMS T€JIa OT €r0 MAacChl U CHJIbI, IEUCTBYIONIEH HA TEJIO.
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CaMocTosTenpHas BHEAYIUTOPHAA padoTa 00y4aroUuMxcs
ITpopaboTka KOHCIIeKTa. 3anoaHeHHE Ta0IHUIbI «ETMHUIBI PU3NIECKUX BETHUIUHY.

Tema 1.1.3 [IpakTuueckas IIpakTuyeckass padora Ne2 Pemenue 3aaa4 Ha omnpeJejeHHEe BeKTOpa CHJIbI, 3
pabota Ne2 Pemenue 3a1a4 Ha | AeliCTBYIOIIEl HA TeJI0; HANPABJEHUS BEKTOPA YCKOPEHHS 3TOT0 TeJia.
OIpe/ieNIeHUE BEKTOpa CHJIbI, CamocrosTenpHas BHEAYTUTOPHAS padoTa 00yUYaromuXxcs
NEeUCTBYIOIIEH Ha TEJIO; Coo01iieHne Ha TeMy: «Y CKOpeHHE CBOOOHOTO MaICHUSI»
HaIpaBJIeHUs] BEKTOpa
YCKOPEHUS 3TOTO TeJa.
Tema 1.1.4. Coneprxkanue y4eOHOro Marepuania 2
3aKOHbI COXpaHEHUS B 3aKkoHBl coXpaHeHUs B MexaHuke. Mmmynbc Tenma. 3aKOH COXpAaHEHHUS HMITYJIbCa.
MexaHuke. Mmynbe Tena. PeaktuBHOe nBmxkeHne. MexaHudeckas pabora. MomiHocTb. PaGoTa cuibl TSIroTeHws,
[IpakTuueckas padora Ne3 CWJIBI YIIPYTOCTH U CHJIBI TpeHUA. MexaHndecKas SHEepIusl.
IIpakTuyeckasi padora Ne3 Pemenue 3a1a4 Ha HaX0XK/AeHHe UMILYJIbCA TeJa.
JeMoHcTpanms
PaBeHCTBO M MPOTHUBOIOIOKHOCTH HAMIPABJICHUSI CUJI ICHCTBUSL U POTUBOJICHCTBUSI.
CaMocTosTenbHasi BHEAYAUTOPHASI paboTa 00yJaronuxcs
BriBenenue Gpopmysbl pacueTa U3MEHEHHs] CYMMapHOTO UMITYJIbca Tel B pe3yibTare
CTOJIKHOBEHHUSI.
Tema 1.1.5. Coneprxkanue y4eOHOro Marepuania 2
Kunernueckas u Kunerndeckass u mnoreHuuanbHas odHeprus. Kunernueckas »Heprus ©u padoTa.
MOTEHIMATbHAsl SHEPTUS. [loTreHuumanpHass sHeprus B TpaBUTALIMOHHOM Tosie. [loTeHuManbHas SHEpPrus ynpyro
[IpakTuueckas padorta Ne4 1e(OPMUPOBAHHOTO TeJla. 3aKOH COXpaHEHUs IIOJTHOW MEXaHUYECKOM dHEpruu.
JemoHcTpausg
N3menenune sHepruu Mnpu CoBepIIeHUH padboThI
IIpakTnyeckas padora Ne4 Pemenune pacyeTHbIX 32124 HA NpPeBpPalllecHHEe JHEPIrUH B
TEIJIOBBIX MpoIeccax.
CaMocTosTenbHas BHeaYAUTOPHAs paboTa 00yJaronmxcs
IToaroroska coobmenunii «KnHeTrnueckasi ¥ NOTCHIIMAIbHASI SHEPTUS B MOEH nipodeccumy
Tema 1.1.6. Copepxanne yueOHOTo MaTepuana 3

[IpakTuueckas pabora Ne 5

«HccnenoBanue 3aBUCUMOCTH
CHJIBI TPCHUA OT MAaCChl TEJIay.

IIpakTHyeckas: padora Ne §

«Hccaenopanne 3aBHCHMOCTH CHJIBI TPeHHsl OT Macchl Teja». MccnenoBanue
3aBUCUMOCTH CHJIBI TPEHHUA OT MacCChl TEjla: HMCIOJb30BAHUC JUHAMOMCHTA JIA
OIpEeZICNICHUsI Beca Tejla, U3MEPEHMsI CHIIBI TATH (PaBHYIO CHIIE TPEHMS), UCCIEJOBaHHE
IMPOBOAUTCA MJIA PA3JIMYHBIX T'PY30B. q)OpMy.]'II/IpOBaHI/Ie BbIBOJIa O 3aBHCHMOCTH CHIIBI
TPEHMSI OT Macchl Teja.
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CaMocTosTenpHas BHEAYIUTOPHAA padoTa 00y4aroUuMxcs
AHanu3 KOHCIIEKTOB IT0 Mopaseny «MexaHHKay, COCTaBIICHUE KPOCCBOP/IA.

MMoapaznen 1.2. OcHOBBI MOJIEKYJISAPHOM (PM3UKH ¥ TEPMOAUHAMUKH

15

Tema 1.2.1.
MornexymsipHas Gpu3uKa.

Copneprxanue yueOHOro MaTepuana

MonexymsipHasi ¢pu3nKa. ATOMUCTHYECKass TeOpHUs CTpOeHHs BemlecTBa. Habmionenus u
OIBITHI, MOATBEPXKJAIOIINE AaTOMHO-MOJIEKYJIIDHOE CTpOeHHe BemiecTBa. Maccel U
pa3Mepbl MOJIEKYIL.

JlemoHCcTpanys

Kpucrannsl, amopdHbie BenecTsa.

CamocrodrenbHas BHeayAUTOpHas paboTa 00yyaromuxcs
IlonroroBka coobuieHnii u npe3eHtanui «Moienu CTPOEHHUsI BELLIECTB.

Tema 1.2.2.

TemnoBoe IBUKECHUE YaCTHIL
BellecTBa. bpoyHosckoe
nerxkenue. [Ipaktnueckas
pabota Ne6

Copepxanue yueOHOro MaTepuana

TenmoBoe ABMIKEHHE 4YacTHI] BewlecTBa. bpoyHOBCkoe aABWkeHHE. MpaeanbHbid ras.
Temneparypa kak mMepa cpeHEeld KUHETUYECKOM SHEPIHM YaCTULl. Y PaBHEHUE COCTOSHUSA
WJICAJIBHOTO Ta3a.

JemoHcTpanus

Auddysus.

IIpakTuyeckas padora Ne6 HMcciaenoBaHue CBSI3M MeKAy AAaBJICHHEM H CpeaHeH
KHHETHYECKOH JHEpPruei MoJIeKy.JI.

CamocrodrenbHas BHeayAUTOpHas paboTa 00yyaromuxcs
CocraButh Tabnuy «CrnocoObl n3MepeHus Temnepatypsh» [loaroroska coobuienus
«Temneparypa 1 OKpyXKaroIasi cpeiay.

Tema 1.2.3.

W3onpoueccsl ¥ UX rpaduku.

ArperaTtHoe COCTOSIHHE
BEILECTB.
[IpakTuueckas padorta Ne7

Copepxanue yueOHOro MaTepuasa

N3onpoueccs U ux rpadguxu. ArperaTHoe coctosiHue BeniectB. OOBbsICHEHNE arperaTHbIxX
COCTOSIHMI BemiecTBa M (Da30BBIX IEPEXOJOB MEXIy HHUMH Ha OCHOBE AaTOMHO-
MOJIEKYJSIDHBIX ~ IpeiacTaBieHM.  [loBepxHOCTHOE  HaTs KeHHME W CMAaduBaHUE.
Kpucrannuueckue u amop¢Hsble BemiecTBa. Kujkue KpucTalibl.

JeMoHcTpanus

Kpucrannsl, amopdHsbie BelecTna.

IIpakTnyeckas padora Ne7 Iloctpoenme rpadguka 3aBHCHMOCTH TeMIIepaTypbl OT
BpeMEeHH B Ipouecce MJIaBJeHUs

CamocrodTenbHas BHeayAUTOpHAs paboTa 00yJaronInxcs
CounHeHue-paccyxJeHue Ha temy: «dusuka B Moeil npodeccun»

Tema 1.2.4.
TepmonnHamuka.
I1epBbIil 1 BTOPOY 3aKOHBI

Copepxanne yueOHOTo MaTepuana
Tepmonunamuka. BayTpensss sHeprus. PaboTta u TemiooTaada Kak CrocoObl U3MEHEHUS
BHYTPEHHEHN YHEPTUMN.
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TepmoauHamMuki. [Ipaktnueckas
pabota Ne§

IlepBbIil M BTOpPOM 3aKOHBI TEpMOAMHAMUKU. [IpHHIMIBI NEHCTBUS TEILIOBBIX MAILIKH.
KIIJI TennoBBIX ABUTATEIICH.

IIpakTnuyeckas paGora Ne§ Pemenue 3aga4 Ha mnepBbli W BTOPOH 3aKOHBI
TEePMOJIMHAMHKH.

CaMocTosTenbHasi BHeayAUTOPHAas paboTa o0ydyaronmxcs 1
Coo0iienne Ha TeMy: «Bubl TEIIOBBIX MAITUH»
Tema 1.2.5. Conepxanne yaeOHOro MaTepuana 2 2
TemnoBbie MalIMHBI U UX TPU- TenoBbie MamMHbI (TApOBOM ABUTaTENb, ABUTAaTEIb BHYTPEHHETO CrOpaHUsl, PEaKTUBHBIC
MEHEHHE.  DKOJIOTUYCCKUE JIBUTATEIIM) U WX MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMbI, CBSI3aHHBIC C MPUMCHCHHEM
pOoOJIEMBbI, CBSI3aHHBIE C TEIUIOBBIX MallMH, U MpolJjemMbl 3HeprocoOepexkeHus. TemioBble AIEKTPOCTAHIINY,
MIPUMEHEHHEM TETUIOBBIX MPEANPUATHS, TII00ATLHOE MOTETUICHUE, 3aIIUTHAS PeaKius mpuposl. CriocoObl OYHCTKH
MaIIlH, U TPOoOIEeMBbI ra3oBBIX BBIOPOCOB B aTMOCheEpY.
SHEpProcOepeKeHHUI. IIpakTnueckas padora Ne9 «XapakrepucTuka CHoco00B OYHMCTKM Tra3oB B
[TpakTuueckas padorta Ne9 aTmocdepe»
CaMocTosTenbHasi BHCAYAUTOPHAS paboTa 00yUJaronIuxcs 1
Ananu3 xoHcnekTa. [IoaroroBka cooOIIeHnid 0 MeTo/1ax SHEProcOepeKeHUs, O BIUSIHUU
MAaIIWH Ha YKOJIOTHIO.
MMoapaznen 1.3. OcCHOBBI IEKTPOAMHAMUKHI 18
Tema 1.3.1. Conepskanue y4eOHOro Marepuania 2 2
DIEeKTPOCTaTHKA. DnekTpocTaThka. B3auMopeicTBue 3apsHKEHHBIX Tell. ODNEKTPUYECKHid 3apsi. 3aKoH
3akon Kynona. COXpaHEHHUs HJIEKTpHUeckoro 3apsja. 3axkoH Kymona. DnexTpocrathyeckoe Tojie, ero
[TpakTuueckas pabora Nel0 OCHOBHBIE XapaKTEPUCTHKHU U CBI3b MEXIYy HUMU. [IpOBOAHUKHN U U30JSATOPHI B DIIEKTPO-
CTaTHYECKOM ToJie. DneKTpudecKas E€MKOCTh KOHJICHCATOpA. DHeprus
ANEKTPOCTATUYECKOTO TTOJIS.
IIpakTnueckas padora Nel) Pemienne 3aqau Ha npuMeHeHue 3akoHOB KyJiona
JleMoHcTpanms
DneKkTpu3aius Tel.
BiaumoneiicTBue 3apssKeHHBIX Tell.
CaMocTosTenbHas BHEAYAUTOPHAs paboTa 00yJaronmxcs 1
[ToaroroBka coobmiennii «CTaTHueckoe MEKTPUUECTBO B OBITY U mpodeccuny», «Cambie
SKOHOMHYHBIC UCTOYHUKU YHEPTHH.
Tema 1.3.2. Coneprkanue y4eOHOT0 MaTepuaia 2 2

IToCTOSIHHBIN DIIEKTPUYECKUN
Tok. CHiia TOKa, HanpsiKEHUeE,
EKTPUYECKOE COMPOTUBIICHHUE.
[TpakTrueckas padora Nell

Onekrpuueckuii Tok. 3akoH Owma. IlocrosiHHbBIN snexkTpuyeckuid Tok. Cuna TokKa,
HaprDKeHI/Ie, 3J'ICKTpI/I'-IeCKO€ COHpOTI/IBHeHI/Ie, X € ANHULBI I/ISMepeHI/ISI.

JeMoHCcTpamus

HarpeBanue nmpoBOJTHUKOB C TOKOM.
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http://infourok.ru/go.html?href=%2Ftmp%2Fds02_arch_40453%2F%D0%9F%D0%B0%D1%80%D0%BE%D0%B2%D0%BE%D0%B9%2520%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%2520%D0%B8%2520%D1%8D%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%2520%D0%BF%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BC%D1%8B.pps
http://infourok.ru/go.html?href=%2Ftmp%2Fds02_arch_40453%2F%D0%94%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%2520%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B3%D0%BE%2520%D1%81%D0%B3%D0%BE%D1%80%D0%B0%D0%BD%D0%B8%D1%8F%2520%D0%B8%2520%D1%8D%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%2520%D0%BF%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BC%D1%8B.pps
http://infourok.ru/go.html?href=%2Ftmp%2Fds02_arch_40453%2F%D0%A0%D0%B5%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5%2520%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D0%B8%2520%D0%B8%2520%D1%8D%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%2520%D0%BF%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BC%D1%8B.pps
http://infourok.ru/go.html?href=%2Ftmp%2Fds02_arch_40453%2F%D0%A0%D0%B5%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5%2520%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D0%B8%2520%D0%B8%2520%D1%8D%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%2520%D0%BF%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BC%D1%8B.pps

IIpakTnyeckas padora Ne 11 Pemenne 3aqa4 Ha npuMeHeHne 3aK0HOB OMa.

CamocrodTenbHas BHeayIUTOpHAs paboTa 00yJaronMxcst
3anojaHeHue cpaBHUTENbHOM Tabnuibl «CoeTMHEHHE TPOBOAHUKOBY

Tema 1.3.3. Cojzeprxanne yueOHOr0 MaTepuaia 3
3akon Oma 1 yyacTka e 1 | 3akoH OMma Juisi ydacTKa I[EeMH W TOJHOM 3JIeKTpuueckod nenu. PaboTa ¥ MOIIHOCTH
MTOJIHOW 3JIEKTPUUYECKOM 1IeTH. MOCTOSIHHOTO TOKa. TemioBoe ACHCTBUE AIEKTPUUYECKOTO TOKA. DJIEKTPUUYECKHM TOK B
PaboTa 1 MOIITHOCTH pa3IMYHBIX CpeIax.
IIOCTOSHHOT'O TOKa. Jemoncrpanus
[TpakTrueckas padota Nel2 B3anmoneiicTBre MPOBOJIHUKOB C TOKOM.
I[IpakTuyeckas paGora Nel2  Pemenue 3aga4 Ha pacyeT 3JIEKTPOIHEPrHU H
MOIIHOCTH
CamocTosiTeapHast BHEAYIUTOpHAs: pa00oTa 00y4YarOIIUXCs
CocraBiieHrue KpOCCBOP/IA M0 TeMe: «DIEKTPUIECKOE TI0JIE»
Tema 1.3.4. Cojzeprxanne yueOHOro MaTepHraia 2
MarnuTtHoe 1mone. MaroHuTHoe Omnpenenenre MarHUTHOTO TOJISL M €r0 CUJIOBOM Xapakrepuctuku. [IpaBuio OypaBumka.
II0JIE Ml €T'0 OCHOBHBIC [Ipumenenue mnpaBmia OypaBUMKa IJisi ONpPEACICHUS HAMPABJICHHUS BEKTOpAa HMHIYKIIHUU
XapPaKTEPUCTUKH. MarHuTHOTO  moJjii  Toka. ['paduyeckne  M300paKeHHS  MarHUTHBIX  TOJIeH
[IpaxTuueckas padbora Nel3 (IpsAMOJIMHENWHOT0, KPYroBOIo U cojieHouza), OnpenenaeHre MOIyssi BEKTOpa MarHUTHOM
UHAYKIUK. JleficTBre MarHUTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM.
JleMoHCcTpanus
JleiicTBre MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.
IIpakTuyeckasi padora Nel3 Pemenue 3a1a4y Ha npaBuJio OypaBYHKa
CamocTosTeapHasE BHEAYIUTOPHAS pab0oTa 00yUJarOIIUXCs
CocraBnenue KpoccBopa o Teme: «MarautHoe nosiey». [Ipuectu mpumepsl
ANEKTPOMATrHUTHBIX SIBJICHUM U UX O0OBSCHUTD.
Tema 1.3.5. CopaepxaHue y9eOHOro MaTepuania 2

3akoH AMIiepa.
DneKTpOMarHuTHas UHAYKLHS.
[TpakTuyeckas padora Nel4

3akoH AMniepa. Onekrpoasurarens. Cuna Jlopenna.

DJIEKTpOMarHuTHasT MHAYKOWS. SIBJI€HUE DJIEKTPOMAarHUTHOM HMHAYKIUH. 3aKOH
anexkTpoMarHuTHOM uHAyKuuu. [lpaBuno Jlenma. Camounaykiusi. WHIYKTUBHOCTB.
DHeprusi MarHUTHOTO TIOJISI.

JemoncTpanys

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.

IIpakTHyeckast padora Nel4

PemieHue 3a1a4 Ha NIpUMEHEHNeE 3aKOHA AMIiepa
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CaMocTosTenbHasi BHEAYAUTOPHAS paboTa 00yJaronmxcs
[ToaroroBka coobmenuii «IIpumeHeHne moaynpoBoHUKOBY, «Pabora CBY meueii».

Tema 1.3.6.

[IpakTrueckas padora Ne 15
«M3mepenue cuibl TOKa U
HaIIpsKEHUS Ha €€ PAa3JIMYHbIX
y4acTKax».

Coneprxanue yueOHOro MaTepuasa

IIpakTuyeckas padora Ne 15

«3MepeHne cHJIbl TOKA M HANPSIKEHUs] HA ee Pa3jIMYHbIX y4dacTkax». M3mepenue
CWJIBI TOKa M HAaNpsSOKEHHMs HAa Pa3IMYHBIX YydYacTKaX »JJIeKTPUYECKOM memnu: cOopka
ANEKTPUYECKON 1menu (M0 TPEUIOKCHHOMY 3aJaHHI0); U300paKCHHE MPUHITUITHATBEHON
CXeMbl  COOpPaHHOW OJJIGKTPUYECKOW LIENH; CHATHE IIOKa3aHUU 3IEKTPOTEXHUYECKUX
npuOOpoB (aMrepMeTpa, BOIBTMETPA); (OPMYIUPOBAHUE BBIBOJA O BEIMYMHE CHJIBI TOKA
Y HaNPsDKEHUS Ha Pa3JIMYHBIX YYaCTKax IIeTH.

CaMocTosTenpHas BHEAYIUTOPpHAA padoTa 00y4arUuMxcs
AHanu3 KOHCIIEKTOB 110 mojipa3aeny «OCHOBBI 3JIeKTpoanHaMuKKy». [ToaroroBka
COO6HIGHI/II>1 «BJ’II/I?[HI/IC E)JICKTpI/I‘-IeCKOFO I10JIs Ha OpFaHI/I3M YqCcJIIOBCKaA»

Moapaznen 1.4. Kosebanus u B

OJIHBI

Tema 1.4.1.

Mexanuueckue KoneOaHus u
BOJIHBI. 3BYK.

[TpakTuueckas padora Ne 16

Cozeprkanue yueOHOro MaTepuasna

Mexanunueckue kojaeOaHus U BOJIHBI, UX BUbl. CBOOOHBIE KoslebaHus. [lepron, yactora u
amIuTyza Kosuebanuil. [lapmonndeckue konedanusi. MaTeMaTn4ecKuid ¥ Py KHUHHBIHA
MasTHUKH. [IpeBpaliienre sHeprun npu rapMOHMYECKUX KoJeOaHusX. AKyCTUKA. 3BYK.
Wcrounuku 3Byka. [IpueMHMKY 3ByKa. 3BYKOBbIE BOJHBL. YacTOTa 3BYKOBBIX BOJIH.
WHudpa3Byk. YIbTpa3ByKOBbIE BOJIHBI. YJIbTPa3BYK M €r0 HCIOJIb30BaHUE B MEIUIIUHE U
TEXHUKE.

JemoHcTpanys

Konebanus MmaTeMaTuyeckoro v nNpy>KMHHOTO MAasiTHUKOB.

Pagnocss3b.

IIpakTnueckas padora Nel6 XapakTepucTUKa MCTOYHMKOB 3BYKa

CamMocrosTenpHas BHEayIUTOPHAsE paboTa 00yYarommxcst
[IpopaboTtka koHcmekTa. [loaroroBka cOOOIIEHH O BIUSHUN 3BYKOB Pa3HOM 4acTOTHI HA
yeJI0BeKa.

Tema 1.4.2.
DNEeKTPOMarHUTHHIE KOJICOAHUS
¥ BOTHEL. CBETOBEIE BOJIHEI.
JIMH3LL

[IpakTuueckas pabora Nel7

Copepxanue yueOHOTo MaTepuasa

DNeKTpOMarHuTHeIe KojebaHus 1 BoJHBL. CBOOO/IHBIE ANIEKTPOMArHUTHBIE KOJIeOaHMUS.
Koneb6arenpusiii koHTYp. @opmyna TomcoHna. BeiHY)I€HHBIE 2JIEKTpOMarHuTHEIE Koieba-
Hus. ['apMOHHYecKHe FJIeKTpOMarHuTHBIE KoJjieOaHMs. DiekTpudeckuid pe3onanc. Ilepe-
MEHHBIH TOK. DnektporeHepatop. [lomyuenue u mepenava snexTposHepruu. [Ipobdiemsl
sHeprocOepexeHns. DIEKTPOMarHUTHOE Toje. DIEKTPOMAarHUTHbIE BOJHBI. CKOpOCThH
AJIEKTPOMAarHWTHBIX BOJH. [lpuHImnel paguocBs3su W TeneBujaeHud. lcmosb3oBaHue

15




AJEKTPOMArHUTHBIX BOJIH PA3JIMYHOTO JAHarna3oHa B TEXHUYECKUX CPEJCTBAX CBS3H,
MEIULMHE, TP U3YYEHUH CBOWCTB BEIIECTBA.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJIEOaHHMS.

KonebaTenbHbIl KOHTYP. DJIEKTPOMAarHUTHOE TI0JIe. DJIEKTPOMArHUTHBIC BOTHBL. CKOPOCTh
3JIEKTPOMAarHUTHBIX BOJIH. CBETOBBIE BOJIHBI. Pa3BuTHE NpeCTaBIeHUI O IPUPOJE CBETA.
3aKOHBI OTPaXXEHUS U

npeJsioMJieHud cBeTa. JInunsel. @opMyiia TOHKON JIMH3BIL.

JemMoHcTpanus

W3nyuenue v npuem 3JeKTPOMarHUTHBIX BOJIH.

IIpakTnyeckas padora Nel7 U3yuyeHue mKaJjibl 3JIeKTPOMATHUTHBIX BOJIH

CaMocTosTenpHas BHEAYIUTOpHAA padoTa 00y4arumxcs
Amnanu3 koHcrekra. [ToaroroBka coobmenuit «PoTosGGEeKT 1 ero MpUMEHEHHEY,
«Jcnonp30BaHue yabTpa3ByKa B MEJUIIMHE U TEXHUKEY.

Tema 1.4.3. Coneprxanue y4eOHOro Marepuania 3
[IpakTuueckas IIpakTnueckas padora Ne 18
pabora Ne 18 « M3ydyenune nareppepenuun u Auppakiuum cBeTa»
« N3ydyenne narepdepeniiun u | Mi3ydeHue siBieHUss WHTEpGEpeHIMH  CcBeTa NpH c1aboM W CHIBHOM HaKaTHH Ha
TU(PAKIIIU CBETa CTEKJITHHBIC TUIACTHHBI B OTPAXXCHHOM CBETE WM MPOXOJAIIeM cBere. M3ydeHue sBICHUI
TUQGPAKIIUN CBETA MOJMYyYaeMBIX MPHU MPOXOXKIACHUH CBETA Yepe3 Pa3IMuHbIC OTBEPCTHS B
TucTe QOIBIU, MPH MPOXOKIECHUHN CBETA Yepe3 JIOCKYTHI KallpoHa, IpU OTPaKEHUH CBETa
OT JIa3epHOT0 JUCKa. 3amojiHeHue Tabmuibl «/udpakiuroHHbIE SBICHHS HaOII0/aeMble
TIPH Pa3HBIX yCIoBHIX». DOpMynHUpoBaHHE BBIBOJIOB MO MPOBEAEHHBIM HUCCIICIOBAHUSIM.
CamocrosiTenpHas BHEAYTUTOPHAs paboTa 00yUYaOImUXCs
AHanu3 KOHCTEKTOB 10 nojpasaeny «Konebanus u BoiaHb». CocTaBIeHHE KPOCCBOPAOB,
WCIIOJIb3YSl OCHOBHBIC MOHATHS «I'eoMeTprudeckast ontrukay, «CBETOBBIC BOJTHBIY.
IMoapasnen 1.5. YsreMmeHTHI KBAHTOBOM (pU3UKH
Tema 1.5.1. Coneprxkanne y4eOHOT0 Marepuania 2

KBaHTOBBIE CBOIICTBA CBETA.
®dusuka aToma.
[TpakTuyeckas pabora Nel9

KBanrtoBbie cBoiicTBa cBera. dotosnexrpuueckuil 3pdexr. Poron. JlaBneHue cpeta.
Jyanusm CBOMCTB CBETA.

®usuka aroma. Monenu crpoeHus atoma. [lornomenne u UCIyCKaHUE CBETa AaTOMOM.
KBanroBasg »sHeprus. IlpmHuun nedcTBUS MW HCNONb30BaHUE Jazepa. Onrudeckas
CHEKTPOCKONMS KaK METOJ M3Yy4eHHMs cocTaBa BemecTtBa. dusmka aTOMHOro sjapa u
JJIEMEHTApHbIX 4acTUL. PannoakTMBHOCTb. BuIbl pagMOaKTUBHBIX IIPEBPALLECHUMN.
PannoakTuBHBIE M3ITyYEHHS U UX BO3JICHCTBHE HA JKMBBIE OPraHU3MBIL. SIIE€pHBIE peaKIUN.
SnepHas dHepreTuka.
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JlemoHcTpanus

C4YeTunK MOHU3UPYIOIIUX U3ITYYEHUN.
IIpakTnyeckas padora Nel9 Ananu3 NpUYMH ¥ NOCIEICTBHI KPYNHeHIINX s/IePHbIX
KaracTpod.

CaMocTosTenbHasi BHeayAUTOPHAs paboTa 00yJaronmxcs

CocrasneHnue Bonpocos 1o TeMme: «KBaHToBbIe cBOMCTBa cBeTa. PU3MKa aTomMa».
CocraBnenue coobmeHuid mo temam: «CTpoeHue aToMa», « Y4UeHble- SIACPUIMKNY,
«[TpuHnnn paboTHI J1azepa U ero IPUMEHEHHUEY,

MMoapaznen 1.6. BcesienHas u ee 3BOJIIOIHS

Tema 1.6.1. Copnepxanue yueOHOro MaTepuasia 1
CrtpoeHue u pa3BUTHE Crpoenue u pasButue Becenennoii. Kocmonorus. 3se3asl. TepMmosiaepHsblil cunaTe3. Mo-
BcenenHnoi. nens pacumpstonieiics Beenennoit. [Ipoucxoxnenue Conneunoit cuctembl. OOpa3zoBaHue
[TpakTuueckas padota No20 maneT. [Ipobnema cyiecTBoBaHMsI BHE3eMHBIX IuBWiIn3aiuil. CoBpemeHnHas Gu3ndeckas
KapTHHA MHpa.
IIpakTnueckas padora Ne2() XapakTepucTuKa COBpeMEHHON KAPTHHBI MUPA
CamocrodrenbHas BHeayAUTOpHas paboTa 00yyaromuxcst
[ToaroroBka cooO1ieHus 10 TeMe «3aKOHbI JBUKEHUS IIJIAaHET, pe3eHTauu «MIleuHbli
nyTh». [loAroToBKa K KOHTPOJBHOMU paboTe.
IMoapasznen 1.7. O0o0menne marepuasia no pasaeny «O@usuka»
Tema 1.7.1. Conepxanue yueOHOro MaTepuasa 3

Kontponbhas padora Ne 1 o
paszneny «duznukar»

KonTponbhas pabora Ne 1 no pazneny «Puzuka»

BeinonHeHne TeCTOBBIX M pacYeTHBIX 331a4:

- Ha IOHUMAaHHUEC CMBbICJIa OCHOBHBIX (bHSI/IIIeCKI/IX BCJIMYHNH KMHEMAaTUKU (HCpCMCHIeHI/ISI,
CKOpOCTH, YCKOPEHHUS ), XapaKTEPU3YIOIINX PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE
1 PaBHOMCPHOC ABUKCHHUEC TECJIa ITO OKPYKHOCTH;

- Ha BBIYMCJICHNUE 3HAUEHUS] YCKOPEHHMSI TeJI IO U3BECTHBIM 3HAUYEHUSAM JICHCTBYIOIINX CHJT
M Macc Tel;

- Ha 3HaHHE OCHOB MOJIEKYJISIPHO-KMHETUYECKOI Teopuu (OpOyHOBCKOE JBHKEHUE,
maddysus);

- Ha BBIYMCIICHUE MOIIHOCTH AJIEKTPHUUYECKOTO TOKA;

- Ha 3HAHUEC HeﬁCTBHﬂ MAarauMTHOT'O ITOJIsI Ha IPOBOAHHUK C TOKOM;,

- Ha 3HaHME 3aBUCUMOCTH Mepro/ia KojeOaHuil MaTeMaTHYeCKOT0 MasiTHUKA OT €ro JJTUHBI,
Macchl U aMILUIUTY bl KOJIEOaHMUI;

- Ha 00BACHEHHE UCTIOIb30BAaHUS YIbTPa3ByKa B MEAMIIMHE;

- Ha IPUMEHEHNE 3aKOHOB OTPAKECHUS M MPEIIOMIICHUS CBETA.
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CaMocTosTenbHasi BHEAYAUTOPHAS paboTa 00yJaronmxcs
[ToaroroBka cooOiieHni M0 TPUMEHEHHIO SIBJICHUNA U 3aKOHOB (DPM3HUKHU B TTpodeccuu u
OBITY.

Pa3zgen 2. XUMUS

45

IMoapasznen 2.1. OOwmas 1 HeOpraHu4ecKasi XUMHst

27

BBenenue

Conepkanue y4eOHOro MaTepHuana

XuMu4decKkasi KapTiHa MHApa KaK COCTaBHAs YacTh €CTECTBEHHO-HAYYHON KapTHHBI MHpa.
Ponb xuMum B ’KHM3HU COBpeMEHHOT0 obuiecTBa. [IpumMenenne nocTmkeHnidi COBpeMeHHON
XMMHW B TYMaHUTapHOHU cepe NesTeNbHOCTH 00IECTBA.

CaMocTosTenpHas BHEAYIUTOPpHAA padoTa 00y4arIuMXCcs
Coobrmienue «HoBefime TOCTHKCHNS XAMUIECKOM HAYKH

Tema 2.1.1.

OcHOBHbIE TIOHATHUS U 3aKOHBI
XUMHAH

[TpakTuueckas paborta Ne21

Copepxanue yueOHOro Marepuasa

[Tpenmer xumuu. BemectBo. AToM. Monekyna. IIpoctble M cloXHbBIE BeEIECTBA.
Amnotponust U ee npuuuHbl. OCHOBHBIE 3aKOHBI XMMHUHM. Macca aTroMOB U MOJIEKYI.
AToMHas equHMIIa Macchl. OTHOCUTEIbHBIE AaTOMHAsl M MOJIEKYJIsipHas Maccbl. KonnuecTBo
BeuiectBa. [loctosiHHas ABoraapo. MonsipHas Macca. 3akoH ABorazipo. MousipHblil 00beM
ra3oB. PacueTsl o Xxumuueckum Gopmyiam.
3aKOH COXpaHEHHUsI MacChl BENIECTBA.
IIpakTnyeckas padora Ne2l Pemenue 3aga4 Ha pacyeT OTHOCHTEJIBbHOH MOJISIPHOH
Macchl BelecTBa

CamocrodrenbHas BHeayAUTOpHas paboTa 00yyaromuxcs
AHanu3 koHcmekTa. [lpuBeneHne TpPUMEpPOB XUMHUYECKMX IPOLECCOB  Oymymieit
npodeccun 1 ObITa C yKa3aHHUEM XMMUYECKHUX BEILECTB.

Tema 2.1.2.

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKUX 31eMeHTOoB /JI. H.
Menneneesna.

[TpakTuyeckas pabora Ne22

Copepxanue yueOHOro MaTepuasa
Ortxkpsitue [lepuoandeckoro 3akoHa. [lepuoguueckas cucTeMa XUMHYECKUX JIEMEHTOB /1.
N. MenneneeBa kak rpaduueckoe ortoOpaxxenue llepuommdeckoro 3akona. [lepuoamue-
CKUI 3aKOH M CHUCTEMa B CBETE yUEHHUS O CTPOCHHHM aTOMa. 3aKOHOMEPHOCTH M3MEHEHUS
CTPOEHHSI 3JIEKTPOHHBIX 000JI0YEK aTOMOB U XUMUYECKHX CBOMCTB 00pa3yeMbIX 3JI€MEHTa-
MU IPOCTBIX U CIIOKHBIX BellecTB. 3HaueHue [lepuonnueckoro 3akona u Ilepuonnyeckoit
cUCTeMbl XUMHUecKux aneMeHToB J[. . MenneneeBa nnst pa3BUTUS HAyKHd U TOHUMaHUS
XUMHYECKON KapTHHbBI MUpA.

JleMoHCcTpanys

Paznuunbsle  Qopmbl  Ilepuonmyeckoit cucteMbl XMMHUYECKHX dieMeHToB J[.U.
Menneneena.
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IIpakTnyeckas padora Ne 22 CocraBjeHHe XAapaKTepPHUCTHK XHMHYECKHX
3JIEeMEHTOB McX0as uX MecTonogaokenusi B IICXI3ANUM.

CamMocTosTeNbHast BHEAYIUTOPHAs padoTa 00y4Yarommxcst
[ToaroroBka coobmienuii mo reme «Ku3ub u aesarensHocTh [.M. MenaeneeBay, «3HaueHUE
[Tepuonuueckoit cucrembl Xxumudeckux dneMeHToB . M. MenaeneeBay.

Tema 2.1.3.
Ctpoenue BelecTBa
[TpakTuyeckas padora Ne23

Cojzeprkanne yueOHOr0 MaTepuaia

[Ipupona xumuueckoil cBa3u. KoBajeHTHasi CBsA3b: HemoJispHas W nosisipHas. MonHas
cBs13b. KatnoHbl 1 aHnoHbl. MeTannuueckas cBsi3b. BogopoaHast CBA3b.

B3anmocCBA3b KPUCTATUIMYECKUX PEIIETOK BEUIECTB C Pa3IMUYHBIMUA TUIIAMH XUMHUYECKOU
CBSI3H.
JleMoHcTpanus
OO0pa3iibl BEMIECTB U MATEPUATIOB C PA3IMYHBIMU TUTIAMHU XUMUYECKON CBS3H.
IIpakTnyeckas padora Ne23 OnpenesneHue BUA0B XUMHYECKOH CBSI3H B COeTMHEHMSIX

CamocTosiTeapHast BHEAYIUTOpHAs paboTa 00y4YaroIUXCs

CocraBnienue TaOIUIBl « TUIIBI KPUCTAIUTMYECKUX PEIICTOK», IMOATOTOBKA COOOIICHHS 110
TeMaM: «CTpOEHHE U CBOMCTBa MOJIEKYJbl IIOBApEHHOU coim», «CTpoeHHe U CBOWMCTBA
naByxaToMHbIx Mosiekya tuma: Hyp, Clp, Oo».

Tema 2.1.4.
Bopa. PactBopsi.
[IpakTuueckas padbora Ne 24

Copepxanue yueOHOro Marepuasa

Bona B mpupone, ObITy, TeXHHMKE M Ha Npou3BojacTBe. DHU3UUECKHE U XUMUYECKHE
CBOMCTBA BOJBI. 3an$I3HI/ITeJ'II/I BOJBI U croco0bl ouncTKH. JKecTkast BOJa U €€ YMATYCHUC.
OnpecHenune BoJbl. ATperatHble COCTOSIHUS BOJIbI M €€ IIEPEXO0/Ibl U3 OJHOTO arperaTHOro
COCTOSIHUSL B JIPYTO€.

PacTBOpeHne TBEpABIX BEIIECTB M Tra30B. 3aBHCHUMOCTb PAacCTBOPUMOCTH TBEPHABIX
BELIECTB M Ta30B OT TemIepaTypbl. MaccoBasi 0l BEIIeCTBa B PacTBOpE Kak CHOCo0
BBIPAKEHUS COCTaBa pacTBOpA.

IIpakTnueckas padora Ne 24 IlpuroroBiieHHe PacTBOPOB coJjieil ¢ ompeaeaéHHOM
MAacCOBOM /10JIeil PACTBOPEHHOI0 BEIeCTBA.

JlemoHCTpanys

Du3nyecKne CBONCTBA BOJIbI: IOBEPXHOCTHOE HATSDKEHNE, CMAYMBAHUE.

CamMocTosgTeabpHas BHEAVINTOPHAS padoTa 00YyUaAOIINXCA
Pemenue 3a1a4y Ha BEIYHMCIICHHE MAaCCOBOM JTOJU PaCTBOPEHHOTO BEIIECTBA.

Tema 2.1.5.
XHWMHYECKUE PEAKIUN
[TpakTuyeckas paGora Ne25

Conepxanue yueOHOro MaTepuasa

ITonsiTHEe 0 XMMHUYECKON peakuuu. Tumbsl XUMHYECKUX peakiuil. CKOpOCTh peakuuu u
(bakTophl, OT KOTOPHIX OHa 3aBUCHUT. TerutoBoi 3¢ddekT Xumuueckoil peakiuu. XUMH-
YeCKO€ PaBHOBECHE U CIIOCOOBI €r0 CMELICHHUSI.
IIpakTnueckas padora Ne25 M3yyeHne 3aBUCMMOCTH CKOPOCTH XHMMHYECKOH peaKIuu
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OT Ppa3iIu4HbIX (aKTOPOB (TeMIepPaTypbl, KOHIEHTPANMH BeleCTB, AelcTBUS
KaTaJmM3aTopoB).

JeMmoHcTpanus

XUMUYECKUE PEeaKLIUU C BBIICICHUEM TEIUIOTHI.

OOpaTUMOCTh XMMHYECKHUX PEaKIIHA.

CamocrodTenbHas BHeayAUTOpHas paboTa 00yyaromuxcst

[TpopaboTka koHcnekTa. PemieHue 3agad Ha ONpeAereHHE CKOPOCTH XUMHUYECKUX
peakuuil. BelnonHeHne 3a1aHui 110 CMELICHUIO PAaBHOBECHS XUMHUYECKUX PEAKLIUM.
ITonroroBka coobuenuii no teme «Karanus, kKaranu3aTopbl, HHTUOUTOPBI».

Tema 2.1.6. Conepxanne yaeOHOro MaTepuaa 3
Knaccudukanus Knaccudukanus HeopraHmdyeckux coeguHeHuil. OKcuasl W HUX  CBOICTBa.
HEOPraHUYECKUX COCAUHECHUI. Coneobpa3ytomniie u Hecosieodpasyroniue okcuabl. OCHOBHBIC, aM(DOTEPHBIE U KUCIOTHBIC
[TpakTuueckas pabora Ne 26 OKCHIbl. XUMHUYECKHE CBOMCTBA OKCUAOB. [[priMeHeHne OKCHIIOB.
Kucnotel u ux cBolicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, MX KIACCH(PHUKAIUS TI0 pa3-

JUYHBIM MpU3HAKaM. XUMHUYECKUE CBOWCTBA KUCIIOT B CBETE TEOPHH SJIEKTPOTUTUYECKOM

nucconuanuu. [Ipumenenue Kucmor.

JemoHcTpaiusg

B3auMoeiicTBre KHCIIOT C OCHOBAaHUSIMH, OCHOBHBIMU OKCHJIAMU, COJIIMH, METaJIIIaMH.

IIpakTuueckas padora Ne 26 «M3yueHne XuMH4eCKHX CBOICTB KHCJI0T»

CamocrosiTenbHas BHEAYTUTOPHAsI paboTa 00yUYaOmUXCs

[TpopaboTka koHcmekTa. CoctaBuTh YXP XapakTepu3yroIMX XHMHYECKHE CBOWCTBA

BertectB: SiO, , H3PO, . [ToaroroBka coolrneHns «XHMHYECKOE KHCIOTHOE 3arpsi3HCHHE

OKPY’KaIOIIEeH CPEebl U €ro MOCIEICTBUSI»
Tema 2.1.7. Conepskanue y4eOHOro Marepuania 3

OcHoBaHMsI U UX CBOWCTBA.
Comu. 'maponus coneid.
ITpakTruyeckas pabora Ne 27

OcHoBaHust M uX cBoicTBa. OCHOBAaHUS KakK OAJIEKTPOJIUTHL, HMX KIACCU(PHUKALIMSL.
XHWMHMYECKHE CBOWCTBA OCHOBAaHUN B CBETE TEOPUM IJIEKTPOJUTHYECKOW AUCCOLMALINU.
Pa3noxxeHne HEpacTBOPUMBIX B BOJE OCHOBAHMM.

Comu u ux cBoiictBa. Conm Kak 3JEKTPOJIUTHI. XUMHUYECKUE CBOMCTBA COJIEH B CBETE
TEOPUHU NIEKTposIMTHYEeCKON auccouunanuu. [lonarue o ruaponnse coneid. Cpena BOAHBIX
pacTBOpPOB COJIEH: KUCIIAsl, HEUTpaibHas, menoyHas. [IoHsITHe 0 BOJOPOIHOM MOKa3zaTene
pH pactBopa.

JlemoHCTpanys

B3aumopeiicTBue OCHOBaHMM ¢ KUCIOTaMU, KUCIOTHBIMUA OKCUAAMM, COJISIMHU.
JlelicTBME MHIMKATOPOB HA PACTBOPHI COJIEH.

IIpakTnyeckas padora Ne 27 «M3yuyeHne XMMHYECKHX CBOMCTB OCHOBAHHU I
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CamocrosTenbHas BHEAYIMTOPHAS paboTa 00yUarOIIHMX CS 1
[Ipopabotka koHcmekTa. CoctaBieHue YXP «['eHeTmueckass CBS3b MEXKIy KiaccamMu
HEOPraHWYECKUX COETUHEHUI.
Tema 2.1.8. Conepxanne yaeOHOro MaTepuana 2 2
Mertajuibl U HEMETaJIbI Mertamibl u HemeTawibl. Metamibl. O0mue GU3NYecKne U XMMHUYECKHE CBOWCTBA Me-
TaJUIOB, OOYCIIOBIICHHBIC CTPOSHUEM aTOMOB M KPHCTAUIOB U TIOJIOKEHUEM METaJUIOB B
AIIEKTPOXUMHUUYECKOM Py HanpspkeHui. O0mme crmocoOs! monyueHus MetaiioB. CIiiaBbl:
YepHbIC U I[BETHBIC. KOppO3Usi METAIIOB M CIIOCOOBI 3aIIUTHI OT HEe.
Hemeramnpl. OOmiass XapakTepuCTHKa TVIABHBIX TMOJATPYNI HEMETAJIOB Ha TpPUMEpe
rayioreHoB. OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA HEMETAJIOB.
Baxnelmye cOeqMHEHUS METAUIOB M HEMETAIIOB B MPUPOJIE U XO3AWCTBEHHOU
NEeSTEIbHOCTH YeJOBeKa. 3alliTa OKpYKAIIIed Ccpeabl OT 3arps3HeHHs] TSHKEeIbIMU
MeTaJUIaMH, COSIMHEHUSIMH a30Ta, CEPBI, YIiepoia.
JemoHcTpaiusg
B3anmoneiicTBre METAIOB ¢ HEMETAIUIAMH, PACTBOPAMHU KUCIIOT U LIEIOYECH.
B3anMoeiicTBre METauIoOB ¢ paCTBOPAMH KHUCJIOT U COJICH.
CamocrosTenbHas BHEAYTUTOPHAS padoTa 00yYaromuXxcs 1
3amonaeHne TadbIuIel «IIpruMepsl KOPPO3UU METAIUIOB U CIUIABOB (TIpOQ)eCCHOHATbHAS
cdepa, ObIT) U METO/IbI OOPHOBI ¢ KOppo3ueiin. J[aTh XapaKTepUCTUKY HEMETAIJIaM UCXOIs
n3 ux mecrononoxenus B [ICX3IUM.
Hoapa3nen 2.2. Oprannyeckass XuMus 12
Tema 2.2.1. Coneprxanue y4eOHOr0 MaTepuaia 2 1
OCHOBHBIC TTOHSATHS OCHOBHBIE TTOHATHSI OPTAHUYECKON XUMUU U TEOPHUSI CTPOCHUSI OPTaHUUYECKUX COETUHE-
OpraHu4ecKor XUMHUH U Teopust | HuM. [lonsaTue nzomepun. Buasl nzoMepun: cTpykTypHas (YrJIepoJAHOTO CKENETa, MOJI0XKe-
CTPOEHUS OPTAHUYECKUX HUS KPaTHOM CBSI3U WM (DYHKIIMOHAJILHOW TPYIIIBI), MPOCTPpaHCTBeHHas. MHOrooopasmue
COCMHEHMI OpPraHUYECKUX COCTUHEHUM.
[IpaxTnueckas padorta Ne28 IIpakTuyeckas padora Ne28 CocraBiieHHe BO3MOKHBIX H30MepOB [JIsl BellecTB
CgHis, CoHyo ¢ ykazaHneM Ha3BaHWH BelECTB.
CamocrosTenbHas BHEAYIUTOPHAS pad0Ta 00yYarOImuXCs 1
[ToaroroBka cooOmenuii mo temam: «KpaTtkue cBeneHUs MO UCTOPUU BO3HUKHOBEHUS U
pa3BUTHUSL OPraHUYECKON XUMUNY, «OpraHnyecKe BENecTBa B MO CHEIMaIbHOCTH
Tema 2.2.2. Coneprkanne y4eOHOT0 MaTepuana 2 2

VYTri1eBo10pOabl U UX
MPUPOIHBIE HCTOYHHKH
ITpakTruyeckas pabora Ne29

VYrnesopopoasl. [IpenenbHble U HENpeaenbHbBIE YrIeBoA0poaAbl. CTpOeHue yrieBo1opo-
JIOB,  XapakTepHble  XMMHMYECKHE  CBOMCTBa  yrieBojopoaoB.  [IpencraBurenu
YIJIEBOIOPO/IOB: METaH, ATWJICH, aleTwieH, OeH3oi. llpumeHeHHe yriaeBoJopoJOB B
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opraHudeckoMm cuHrtese. Peaknust monmumepuszanmu. Hedrts, ra3, kamMeHHBIH yromp —
IIPUPOJHBIE HCTOYHUKH YTIIE€BOIOPOAOB.

JeMoncTpanys

O06pa3ibl HepTH, KAMEHHOTO YTJIS.

IIpakTnueckas padora Ne29 CpaBHeHHe OCHOBHBIX HNPHPOAHBIX MCTOYHHMKOB
YIJ1€BOJOPOJOB

CamocTosTeNnbHas BHEAYIUTOPHAS pa60Ta o6vqa}oumxc>1
COOGH.ICHI/IC Ha TCMY: MaTepI/IaJIBI JJIs1 CHHTE3a BEIICCTB, 9KOJOTHUA, SKOHOMHWYHOCTD

Tema 2.2.3. Copepxanue yueOHOro MaTepuaa 2
Kucnopoaconep:xaue Kucnoponaconepkanue opranuueckue BemiecTBa. CnHUpThl, KapOOHOBBIC KHUCIOTHI H
OpraHMYEeCKHe COCTUHEHUS CIIOKHBIE d(PUPBI: UX CTPOEHUE M XapaKTepHble XMMHUYeckue cBoiicTBa. IIpencraButenu

KHMCJIOPOJCOACPKANIUX OPraHUYECKUX COCIMHEHMI: METWIOBBIA M OTUJIOBBIM CIIHPTHI,

TNIMLEPHUH, YKCYyCHas KHCIoTa. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. JKUpBI Kak

CIJIO’KHBIC d(PHPBI.

VYTrneBobl: TII0K03a, KpaxMall, [eJUTHI03a.

JeMoHcTpanms

XUMUYECKHUE CBOMCTBA YKCYCHOM KHCIOTHI: B3aUMOJIEWCTBUE C WHIUKATOpaMH, MeTa-

namu, ¢ ocHoBaHussMHU (Cu(OH),) n ocHoBHBIMEU okcuaamu (CuO).

CaMocTtosTenbHasi BHeayAUTOPHAs paboTa 00yJaronmxcs

3anonnenue Tabmunbl «l[IpruMeHeHHe cnMpTOB Ha OCHOBE MX cBoMcTB». [loaroroBka

COOOIIIEHUH M Tpe3eHTAIuu 1Mo TemaMm: «JlelicTBue cnupTOB U (EHOJIOB HAa OpPraHHU3M

yesoBeKkay, «IIpruMeHeHne ;KMpoB Ha OCHOBE CBOMCTBY.
Tema 2.2.4. Copepxanue yueOHOT0 MaTepuana 2
A3zoTcoaepkaime A3oTcoepkale OpraHuvaeckue coequHeHus. AMIUHBI, aMUHOKUCIIOTHI, Oenku. Ctpoe-

OpPraHUYECKUE COCTUHEHUS.
[Tonumepsr.
ITpakTuyeckas padora Ne 30

HUEe U Ouosorndeckas (QyHKIus OenkoB. XuMu4eckue cBoiicTBa OenkoB. [lonmmepsl.

[Inactmaccel u BojokHa. Ilondarue o mimactmaccax. TepMmoIuiacTUYHBIE M TEPMOPEAKTHUB-

Hple noauMepbl. OTHENbHBIE MPEACTABUTENM CUHTETHMUECKUX M HMCKYCCTBEHHBIX

MOJINMEPOB: (peHonohopMaIbAETUAHbIE CMOJIbI, TOTUBUHUIXIOPU, TEDIIOH, LEJUTYIOU.
[TonsiTe 0 XMMUYECKUX BOJIOKHax. HarypanbHble, CHHTETUYECKHUE U HCKYCCTBEHHBIE

BOJIOKHA.

JemoncTpanys

Pazmmunble BUBI IIJTaCTMACC U BOJIOKOH.

IIpakTnyeckas padora Ne 30 PemieHue 3KCepUMEHTAJIBHBIX 32124

CamMocTosTeabpHas BHEAVINTOPHAS padoTa 00VUYAIOIIINXCSA
IToctpoenne cxembl «Kmaccudukamuss momumepo». [loarotroBka  cooOmieHHiA
«HpI/IMeHeHI/Ie AaHUJINHA Ha OCHOBEC CBOI\/’ICTB», ((HpHMeHeHI/Ie aMI/IHOKI/ICJ'IOT, IICNITUO0B B
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‘ MIPOMBIIIIJICHHOCTH ¥ METUITUHEY, «3HAUCHUE OCITKOBY.

Hoapa3nen 2.3. XuMHA U KU3Hb

Tema 2.3.1.
XWUMHS U OpraHU3M 4YeJI0BEKa
Xumus B OBITY

Conepikanue y4eOHOro MaTepuana

XUMHUS ¥ OpraHU3M dYejoBeKa. XUMHUCCKUE 3JIEMCHTHI B OpraHusMe deioBeka. Opra-
HUYECKHE U Heopranudeckue BeriecTBa. OCHOBHBIC )KU3HEHHO HEOOXOJMMbIEC COSTUHEHUS:
6€JIKI/I, YTJIICBOABI, )KUPbI, BATAMUHBI. yI‘HCBO,IIBI — TJIaBHBIA UCTOYHHK OHCPIUU OpraHun3-
Ma. PoJib %HpOB B opranu3mMe. X0JIeCTEPHH U €ro POJib B 3/I0POBbE YETOBEKA.

MuHepanpHbIe BEIIECTBA B MPOAYKTaX MUTAHUs, MUIIEBbIe 100aBku. COanmaHCHpOBaH-
Hoe muTanue. Xumus B ObiTy. Boma. KadecTBo BObl. Morolue U YHUCTSIIHE CPEICTBA.
ITpaBwiia 6e30macHoOl paboOThI CO CPEACTBAMH OBITOBO XUMUHU.

CamocrodTenbHas BHeayAUTOpHas paboTa 00yyaromuxcst
[loaroroBuTh CcOOOIIEHUS O 3arpsA3HEHUSX OKPYXKAIOIIEH Cpeapl a30TCOAEPKALUMU
COEAMHEHUSIMH M NIPEJIOKUTh METO/Abl 00pbObl ¢ 3arps3sHeHusMu. Hamucate npumepsl
UCIOJIb30BAHUS IJIACTMACC HA OCHOBE CBOMCTB BEIIECTB.

Tema 2.3.2.
KonTponbnas padora Ne 2 o
pazneny «XuMHs»

Copepxanue yueOHOTo MaTepuana

BrinosiHeHue 3agaHuil Ha:

- YMEHUE YCTAaHABIMBATh IPUYUHHO-CIIEICTBEHHON CBSI3U MEXIY CTPOCHHEM aToMa U
3aKOHOMEPHOCTSMH U3MEHEHHUS CBOWCTB 3JIEMEHTOB U 00PAa30BAHHBIX MU BEIIECTB B
MepUOIax U rpymnnax;

-yMeHHE OOBACHITh 3aBUCUMOCTh CBOWCTB BEHIECTB OT HX COCTaBa M CTPOCHUS
KPUCTAJUTMYECKUX PELIETOK;

- YMEHHE XapaKTEePU30BaTh BEIIECTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COCIMHEHHI B
CBETE TEOPUHU BJIIEKTPOJIUTUUECKOU TUCCOIUALIUY;

- YMEHHE XapaKTepHU30BaTh COCTAB U CBOMCTB BAKHEHIIUX MPEICTABUTEIEH OPraHUYECKUX
COEIMHEHMI: METaHOIAa U 3TaHOJIa, CIIOXKHBIX 3(PUPOB, KUPOB, MBI, KAPOOHOBBIX KHUCIOT
(YKCyCHOM  KHCIIOTBI), MOHOCaxapuaoB  (IJIFOKO3bI), JAHUCAXapuaoB  (caxapossbl),
MoJiMcaxapuaoB (Kpaxmajga M UEJUTION03bl), aMUHOKUCIOT, OEIKOB, HCKYCCTBEHHBIX H
CUHTETUYECKUX TOJIUMEPOB;

- YMEHHUE J1aBaTh OLEHKY BJIMSHUS XHMHUYECKOTO 3arps3HEHHUs OKpYKarouled cpeisl Ha
OpraHW3M YeJIOBEKA U APYTHE )KUBBIC OPTaHU3MBI.

Pasnean 3. BUOJIOT'USA

MMonpaznen 3.1. buoJiorusi — COBOKYINHOCTbh HAYK 0 KUBOI pUpoae

Tema 3.1.1buonorus —
COBOKYIHOCTb HAYK O KUBOMU

ConepxaHie yv4eOHOro Marepuaia
buonorus — COBOKYTHOCTh HayK O )KHBOMW MpHpoie. MeTo bl HayYHOTO MTO3HAHUS B
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npupoje. MeTobl Hay4yHOro

OUOJIOTUU.

TO3HAHUS B OHOIIOTHH. CamocrosTenbHas BHEAYAUTOPHAS paboTa 00yUJarOIIHXCsI 1
[ToaroroBka cooOIIeHUH IO TeMaM: «3HAYCHHE OMOJIOTUU B TIPAKTUYECKON JIEATEIIBHOCTH
YEIIOBEKAY
Moapa3nen 3.2 Kierka 12
Tema 3.2.1. Conepxanne yaeOHOro MaTepuana 2 2
Heopranuueckue u JKuBas mpupoaa kKak 00ObEKT U3ydeHHsI OMOJIOrMH. MeToabl UCCIICIOBAHUS KUBOM TPH-
OpraHUYecKHe BEIECTBA poabl B Oumosioruu. OmnpeneneHue KU3HU (C MPUBICUCHHEM MaTepHalia U3 Ppas3zeiioB
KJICTKH. ¢bu3uku U XUMHUK). bruoslorndyeckoe 3HaYCHHE XMMHUYECKUX 3JIeMeHTOB. Heopranmueckue
HyxknenHnoBbie KUCTOTHI. BEILIECTBA B COCTaBe KJIETKU. Poib BOJBI Kak pacTBOPUTENSE U OCHOBHOTO KOMIIOHEHTA
[TpakTrueckas padora Ne31 BHYTpEHHEH Cpenbl OpraHu3MOB. YTJIEBOAbl M JUNUAbI B KieTke. CTpykTypa u
omonormueckne  Gyakmmm  OenkoB.  CTpOeHHME  HYKJICOTHAOB U CTPYKTypa
nonunykieotuanbix neneid JIHK u PHK, ATO.
JeMoHcTpanms
CtpoeHue MomnekyIbl Oenka.
Crpoenue monekyns JJHK.
IIpakTuyeckas padora Ne31 «M3ydyeHne CTpOEHUsI KIETOK»
CaMocTosTenbHasi BHCAYAUTOPHASI paboTa 00yJaronmxcs 1
[TonroroBka coobmenuit mo remam: «Posb BOJbI B OpraHu3Me 4eIoBeKay, « BUTaMuHbIY.
Tema 3.2.2. Conepxanre yaeOHOro MaTepuaa 2 3
CtpoeHue KIeTKU 3yKapHuoT. CrpoeHue KIETKH. OYyKapuoThl — BBICIIME KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE
KJIETOK pacTeHui CTPYKTYpPHBIE KOMIIOHEHTBI KJIETKH 2YKapuoT. Knetounoe siapo. yHKIus sapa: XpaHeHue,
AKUBOTHBIX). BOCIIPOU3BE/ICHUE M Tepeaaya HacleACTBEHHONW WHGOpMAIlUU, PEryisiius XUMHUYECKOM
aKTUBHOCTH KJeTKU. CTpykTypa M (YHKUUHM XPOMOCOM. AYTOCOMBI M IIOJIOBBIE
XPOMOCOMBI.
JeMoHcTpanms
CTpoeHue KIETKH.
CamocrosTenpHas BHEAYIUTOPHAS paboTa 00yJaroIIHXCs 1
Amnanu3 koHcnekTa. [Togroroka coobmenus: «/JIHK uenoBeka» «I'en
MOANGUIIUPOBAHHBIE TIPOAYKTHI.
Tema 3.2.3 IIpakTnyeckas padora Ne32 2 3
[IpakTuueckas pabora Ne 32 «CpaBHEeHHE CTPOEHHS KJIETOK PACTEHHUI H )KMBOTHBIX».
CpaBHeHHE CTPOCHHS KICTOK CaMocTosTenbHas BHEAYAUTOPHAs paboTa 00yJaromxcs 1

pacTeHUH U KUBOTHBIX.

Amnanu3 koHcnekTa. [TogroroBka coobmienus «I'eH MoauUIIUPOBAHHBIE POTYKTHI».
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Tema 3.2.4. Copepxanne yaeOHOTo MaTepuana 2 2
[Tpoxapuotsl. Bupycsl. boprba [Ipokapuotel. bakrtepun. Bupycei u Oaktepuodaru. HekneTtounoe crpoeHwme,
C BUPYCHBIMU 3200JICBAaHUSMU. | )KH3HEHHBIA I[HUKI H €ro 3aBHUCHMOCTh OT KIETOYHBIX (opMm ku3HU. Bupycer —
[Tpodunakruka CITHN/a. BO3OyauTeNn WHGEKIMOHHBIX 3a00JeBaHMl; TOHATHE 00 OHKOBUpYycax. Bupyc

ummyHonedunura yenoseka (BUY). [lpodunaktiuka BUY-undexunn.

JeMoHcTpanus

Crtpoenue Bupyca.

CaMocTosTenbHasi BHEAYAUTOPHASI paboTa 00yJaronmxcs 1

[Toarororka coobmenuii: «IIpodummaktuka 3adonesanuii BITIIIy, «IIpodunakTrka

CII1 Ta», «ITone3Hoe 3HaUYCHUE OaKTEpUIiY.
Hoapaznen 3.3. Opranusm 12
Tema 3.3.1. Copepxanue yueOHOro MaTepuana 2 2
MHuoroo6pa3ue opraHu3MoB. Opranusm — eauHoe 1esioe. MHOT00Opa3ue OpraHu3MoB.
[TonoBoe u G6ecnonoe pas- OOMeH BelIecTBOM U JHEprued ¢ OKpyXarollel cpenoil kak HeoOXOAMMOE YCIOBHE CY-
MHOXeHUe. HIUBHTyaTbHOE IIECTBOBAaHUS KUBBIX CHCTeM. CIIOCOOHOCTh K CaMOBOCIIPOW3BEICHHIO — OJHA W3
pa3BUTHE OpraHU3Ma. OCHOBHBIX OCOOCHHOCTEH JKHMBBIX OpraHu3MoB. JleleHue KIETKM — OCHOBa pOCTa,
[IpaxTuueckas padora Ne 33 pa3BUTUS M Pa3MHOKEHHsI OpPraHu3MoB. becnosoe pasmuoxkenue. [lonoBoi mpouecc u

0JIOBOE pazMHoOkeHue. OMmI0I0TBOpeHnE, ero OMOIOTHYECKOE 3HAUCHUE.

[TonsiTie 00 WMHIUBUAYATHHOM (OHTOTEHE3), IMOPHOHAIHHOM (3MOPHOTeHE3) W IOCT-

SMOpPHOHAIEHOM Pa3BUTHH. MHAMBHIyallbHOE pa3BUTHE YETIOBEKAa U €r0 BO3MOKHBIE Ha-

pyLICHUS.

IIpakTnyeckas padora Ne 33

3ano/iHeHMe CPABHUTEIbHOM Ta0AMUBbI «/lejleHne KIeTKW

JleMoHcTpanms

Cxema mMHTO3A.

Cxema Melio3a.

CamocrosiTenbHas BHEAYTUTOPHAs paboTa 00yUYaOIUXCs 1

[Tomo6pats npumepsl «DOpPMBI pa3MHOKEHHSI OPTaHU3MOBY.

[ToaroroBka coobmienunii «310poBbIH 00pa3 KU3HNY, «IIpoOIeMBbI TPOITICHUS KUZHI.
Tema 3.3.2. Copepxanne yueOHOT0 MaTepuana 2 2
OCHOBHBIEC TIOHSTHS TEHETHKH. OO0mpe mpeACcTaBIeHUsT O HACICICTBEHHOCTH M U3MEHYMBOCTH. [ eHeTHUYECKash TepMH-
Hacnencreenusie 00JIe3HU | HOJIOTHSI M CHMBOJHUKA. 3aKOHOMEPHOCTH HacleqoBaHus. HacnemoBaHue MPU3HAKOB Yy

9eloBeKa, WX TMPUYUHBl H
npoUIaKTUKA.

yenoBeka. [lonoBsie xpomocomel. CLIETNIEHHOE C MOJIOM HaclienoBaHue. HacnencrBeHHbIe
00J1e3HU YeJIoBeKa, UX MPUYNHBI U TpodunakTika. CoBpeMEHHBIE MTPEICTABICHHS O TeHE U
TeHOME.

JeMoHCcTpaus
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IIepekpect XxpoMOCOM.
CrerieHHOe HacJIeIOBaHUE.
HacneacTBeHnHbie 00I€3HN YEIOBEKA.

CaMocTosTenbHasi BHEAYAUTOPHASI paboTa 00yJYaronmxcs
[TonroroBka coobmenuit «I'eHeanornyeckuit METO] U3y4eHHs HaclIeACTBEHHOCTH
YyeJioBeKa (MPUBECTH MPUMEpPHI)», «OCHOBHBIE TOCTHXKEHHS TeHETUKHU B Poccum»

Tema 3.3.3. Copepxanue yueOHOro MaTepuasa 2
3aKOHOMEPHOCTH ['eHeTnyeckue 3aKOHOMEPHOCTH HW3MEHYMBOCTH. MoAupUKAMU W MYyTallHH.
M3MEHYUBOCTH. Knaccudukanus hopm n3mMeHunBocT. BiusiHue MyTareHoB Ha OpraHu3M YeJIOBEKa.
Moaudukanuy 1 MyTaluu. IIpeamer, 3amaun U METOABI CENEKUUHU. |'€HETMYECKHE 3aKOHOMEPHOCTH CEJECKLUU.
OCHOBBI CENEeKIIHH. Yyenne H. M. BaBunmoBa 0 meHTpaXx MHOrooOpas3usi U MPOUCXOXKACHUS KYJIbTYpPHBIX
pacTeHmii. BUOTEXHOJIOTHS, €€ TIOCTHKEHUS, TICPCIIEKTUBEI Pa3BUTHSL.
JemoHcTpanusg
CuernieHHOE HaclleZJOBaHUE.
Myranuu.
LlenTpbl MHOTOOOpa3us M TMPOUCXOXKICHHS KYJIbTYPHBIX PACTCHHUW W JIOMAIIHHUX JKU-
BOTHBIX.
I'ubpum3anys.
CaMocTtosTenbHasi BHeayAUTOPHAs paboTa 00yJaronmxcs
[ToaroroBka cooOmienus «JloCTHKEHNSI COBPEMEHHON CEICKIIUM)
Tema 3.3.4 IIpakTnueckas padora Ne34 XapakTepucTHKa MOAM(PUKANMOHHBIX U MYTAIlHOHHBIX
[TpakTryeckas pabora Ne34 H3MEeHeHHuil
XapakTepucTuka [ToaroroBka cooOmienust «bUOTEXHOIOTHS
MOTA(PHUKAITIOHHBIX U
MYTallMOHHBIX H3MEHEHHI
Ioapasnen 3.4. Bun
Tema 3.4.1. Copepxanue yueOHOT0 MaTepuana 2

OBOJIIOLIMOHHAS Teopus. Bup,
€ro KpuTepuu. [IBIKYIIUE CUITBI
HBOJTIOLIUH.

[TpakTuyeckas paGora Ne35

OBOJIIOIMOHHAS TEOpUs U ee pojb B (OPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-
Hay4yHOW KapTHUHBI MUpa. Bun, ero kpurepuu. Ilonynanusa kak CTpyKTypHas eJUHULA BUAA
u sBomroiuu. CuateTnueckas Teopus sBomtonuu (CTD). JIBrKyimme Cuitbl 3BOJIOIUH B CO-
oreercTBuHu ¢ CTO.

JlemoHCTpanys

Kpurepun Bua.

CtpyKTypa NOmyJsum.

AnantuBHbIe 0COOEHHOCTH OPraHU3MOB, X OTHOCHTEJBHBII XapakTep.

IIpakTuyeckass padora Ne3S Ilpucnmoco0JieHHMe OpPraHM3MOB K Pa3HbIM cpefaM
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oouTaHu4.

CaMocTosTenbHasi BHeayAUTOPHAs paboTa 00yJaronmxcs

Amnanu3 koHcnekTa. CocTaBiieHHe KPOCCBOP/Ia MO TeME: «DBOIOIUOHHOE YUCHHUE.
Pabota ¢ nHGOpMaIIMOHHON TUTEpaTypOi: IPUBECTH MTPUMEPHI TOMYJISIUA pAaCTEHUN 1
KUBOTHBIX TBEPCKOI 00J1aCTH; MOA00PATh MPUMEPHI TOKA3aTEIHCTB SBOFOITUH.

Tema 3.4.2.

['uroressl MpoucxoXKACHUS
YKU3HU. AHTPOIIOTEHE3.
[IpakTuueckast pabora Ne 36

Copepxanue yueOHOro MaTepuasa

I'unoressl MMPOUCXOKACHUSA KU3HU. VYcnoXHEHNE KUBBIX OpraHu3MOB Ha 3emie B
MpoLIeCCe HBOJIIOLMU. AHTPOINOIeHE3 W €ro 3aKOHOMEpHOCTU. JlokazaTenbcTBa poOACTBA
YCJIOBCKAa C MIICKOIIMTAOIIUMMU XUBOTHBIMU. DKOJIOTHYECKHUE q)aKTOpI)I AHTPOIIOTCHE3A:
YCIIOKHEHUE MOMYIISIIIMOHHON CTPYKTYpBI BUIa, U3TOTOBICHUE OPYIUN TpyAa, MEePexo OT
PACTUTCIIBHOTO K CMCIIAHHOMY TUITY IMUTAHUA, UCIIOJIb3OBAHUEC OI'HA. TlosiBiIeHME MEBICIIH-
TEIbHOU JEeSITeNbHOCTH U YJeHOpa3eNbHol peun. [IponcxoxkaeHne 4enoBe4eckux pac.
JeMoHcTpanms
UepThl CXOJCTBA U Pa3INUUs YeIOBEKA U )KUBOTHBIX.
qeprI CXO0ACTBA YCJIOBCKA U IMIPHUMATOB.
IIpakTuyeckas padora Ne36 CpaBHUTE/IbHBII aHAJIN3 HACEJCHUSI MHPA

CaMocTosTenbHasi BHCAYAUTOPHASI paboTa 00yJaronuxcs
[ToaroroBka cooOIeHNI « JBOIIONUS YeIoBeKa». CpaBHUTEIbHBIN aHAIN3 YETOBEUECKIX
pac ¢ moMmortsto TadauIel. CocTaBlIeHHEe KPOCCBOPAOB 110 JaHHOU TeMe.

Hoapa3nen 3.5. IJxocucreMsl

12

Tema 3.5.1.

Dkosorudeckue GpakTopsl, UX
3HAa4YeHUE B )KU3HU OPTraHU3MOB.
[IpakTuueckast padora Ne 37

Copepxanue yueOHOTo MaTepHana

[IpeameT u 3a1aun SKOJOTUM: yUEHUE 00 IKOJIOTHUYECKUX (haKTopax, yueHHue o cooOie-
CTBax OPraHM3MOB, y4eHHME O Ouocdepe. DKonoruyeckue (GakTopbl, 0COOEHHOCTH HX
BO3/EHCTBHUSI.
JleMoHcTpanms
Okonorndeckue GaKkTOpPbl M UX BIUSHUE HA OPTaHU3MBI.
MeXBUI0BbIE OTHOILIEHUS: KOHKYPEHIIHS, CHMONO03, XHUIIHUYECTBO, MTAPa3UTU3M.
IIpakTnyeckas padora Ne 37 H3ydeHue aduoTHMyecKMX M OMOTHYECKHMX (PpaKTOpOB
JKMBOI NPUPOABI

CamMmocTosTenpHas BHEAYIUTOpHAA padoTa 00yJaronmxcs
CooOmienne «OCHOBHBIE OTJIHYHMS OMOTEOIEH03a B arpoIeHO3ay.

Tema 3.5.2.
DKOJOTHYECKHE CUCTEMBI.
buocdepa

ConepxaHie yvaeOHOro Marepuaia
DKkonoruveckas xapaktepuctuka Buna. [lonarue o0 skonoruueckux cucremax. llemnu
MUTaHUs, TpopUUecKre YpOoBHU. MEXBHIOBbIE B3aUMOOTHOLIEHUS B HOKOCHCTEME:
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[TpakTuyeckas padora Ne 38

KOHKYpPEHIIUs, CHUMOHMO3, XHIIHUYECTBO, MapasuTH3M. bHOTeoneHo3 Kak 3KOCHUCTEMA.
HckyccTBeHHBIE COOOIIECTBA — arpodKOCUCTEMBI M ypOO3KOCHCTeMBI. buochepa —
rnobanbHas skocucrema. Yuenune B. W. Bepnanckoro o Ouocdepe. Pomnb xuBbIX
opranu3mMoB B Ouocdepe. buomacca. buonornyeckuii KpyroBopoT (Ha mpumepe
KpyroBopota yriepozaa). OCHOBHBIC HarpaBlieHHs BO3JCHCTBUS 4eloBeKka Ha Omocdepy.
Tpanchopmaliys eCTeCTBEHHBIX KOJIOTHYECKUX CHCTEM.

IIpakTnueckas padora Ne 38

CpaBHHUTe/IbHOE ONMCAHUE eCTeCTBEHHBIX MPUPOJAHBIX CHCTEM U arpPOIKOCHUCTEM.
JeMoncTpanys

Dkonorudeckue GakTopbl U UX BIUSHUE HA OPraHU3MBI.

Me>KBHIOBbIE OTHOIIICHHS: KOHKYPEHIIHsI, CAMON03, XHITHHYECTBO, MTAPA3HUTU3M.

CamocrodrenbHas BHeayAUTOpHas paboTa 00yyaromuxcst
3anomHUTh TabIuIy «AOHoTHYECKHE U OMOoTHYECKHE (DaKTOPBI YKUBOH ITPHPOJIBI».
OtBetuTh Ha Bonpoc «OCHOBHbIE OTINYUSI OMOTeOLIEHO3a U arpoLeHO3ay.

KonTponbnas padora Ne 3 no
pazaeny «buomorus»

Cogeprxanue y9eOHOro MaTepuania

KonTponbnas padorta Ne 3 o pazneny «buonorus»

Brinonnenne 3aganuii:

- Ha 3HAHUE POJIU OPTraHUYECKUX M HEOPTAaHMYECKUX BEIICCTB B KIIETKE;

- Ha yMEeHHE OOBSACHATH CTPOCHHE OPTaHOUIOB KJIETKH C UX (PYHKIIUSIMU;

-Ha 3HAHUE NMPUYNH, BHI3BIBAIOIIUX HAPYIICHHS B PA3BUTHH OPTaHU3MOB;

- Ha YMEHHUE M0JIb30BaThCA FT€HETUYECKON TEPMHUHOJIOTHUE;

-Ha 3HaHUE OCOOEHHOCTEH HACIEICTBEHHONH M HEHACIEACTBEHHOW HM3MEHYHUBOCTH U HX
OMOJIOTUYECKON POJIH B SBOJIIOINH KUBOTO,

-Ha YMEHHE NMPOBOJIUTH OMKUCAaHUE 0CO0eH OAHOTO BUAA IO MOP(OIOTHUECKOMY KPUTEPHIO;
- Ha YMEHHUE JJOKa3bIBaTh POACTBO YEJIOBEKA U MJIIEKOMUTAOIINX;

-Ha 3HaHUE OCHOBHBIX IKOJIOTHYECKUX (PAaKTOPOB M MX BIUSHUS HA OPTaHU3MBI;

- Ha 3HAHWE OTJINYUTEIHHBIX TPU3HAKOB UCKYCCTBEHHBIX COOOIECTB — arpodKOCUCTEM.

CamMocTosTeapHas BHEAVINTOPHAS pad0Ta 00VUAIONINXCS
Amnanu3 koHcniekToB. [ToaroroBka k nuddepeHmpoBaHHOMY 3a4eTy.

JuddepenurpoBanHbiii 3aueT

JuddepenurpoBanHbIii 3a4eT

AYIUTOpPHBbIE YACHI

108

CamocrosiTe/ibHAA
BHeayIuTOpHasi padora
o0yuarwumuxcst

54

HUTOI'O makcuMaabLHas
yuyeOHasi HAarpy3Ka

162
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1.XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEEHOU AESITEJIBHOCTH

CTYJIEHTOB.
Conepx XapakTepuCcTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH CTY/A€HTOB
aHue o0y4yeHHUs (Ha ypoBHe y4eOHBIX AelCTBHIH)
OU3UKA
Beenenue Pa3zButue crnocoOHOCTEH SICHO W TOYHO H3JIaraTb CBOM MBICIH, JIOTHYECKU

00OCHOBBIBaTh CBOIO TOUKY 3pEHUS, BOCIPUHUMATh U aHAJIU3UPOBATH MHEHMUS
co0eceIHUKOB, IIPU3HABAs MPABO APYroro YeJI0BEeKa Ha MHOE MHEHHE.
[IpuBeneHre NpUMepOB BIUSHUS OTKPBHITUHN B GU3MKE HA IPOrPECC B TEXHUKE U
TEXHOJIOTMH MPOU3BOJICTBA

Mexanuka

Kunemaruka O3HaKOMJIEHHE CO CIOCOOAMM OIMMCAHMS MEXAHUYECKOTO JIBMIKEHUS, OCHOBHOU
3ajadeil MeXaHWKH.

N3ydyeHue OCHOBHBIX (PU3NYECKUX BEIWYMH KUHEMATHKHU: TIepeMelleHus,
CKOPOCTH, YCKOPEHHUSI.

HabntoieHne OTHOCUTENFHOCTH MEXaHUUYECKOTO JBIKeHus. DopmynupoBaHue
3aKOHA CJIOKEHUSI CKOPOCTEH.

HccnenoBanmne paBHOYCKOPEHHOTO IPSIMOJIMHEMHOTO IBIKEHUS (Ha IpuMepe
CBOOOJTHOTO TAJICHUS TET) U PABHOMEPHOTO JIBMXKCHHS TEJIa 110 OKPYKHOCTH.
[Tonnmanue cMbIciia OCHOBHBIX (DM3UYECKUX BETMYHH, XapaKTEPU3YIOIINX
paBHOMepHOG JOBUXXCHUC TCJIa I10 OKp}I)KHOCTI/I

Junamuka [Tonnmanue cMpiciia TakuX (PU3UYECKHX MOJEJeH, KaKk MaTepuaibHas TOYKa,
WHEepIMaabHask CHCTEMA OTCUETa.

N3mepenue macchl Tena pa3nudHbIMU criocobamu. M3Mepenue cui
B3aUMOJICHCTBUS TeJ. Beruncnenue 3HaueHus YCKOPEHUS TN 10 U3BECTHBIM
3HAQUYEHMSIM JICUCTBYIOIIMX CHUJT U MaccC Tell.

YMeHue pasznuuaTh CHIIy TSOKECTH M Bec Tenma. OOBSICHEHHE W TPUBEICHHE
MIPUMEPOB SIBJICHUSI HEBECOMOCTH.

[IpuMeHeHne OCHOBHBIX MOHATUH, (HOPMYIT M 3aKOHOB TUHAMUKH K PEIICHUIO

3a/1a4
3aKOHBI OObscHEHNE PeaKTUBHOIO ABM)KEHUSI HA OCHOBE 3aKOHA COXPaHEHUs
COXpaHEHHSI B uMmnyibca. [[pumenenne 3akoHa COXpaHEHUS UMITYJIbCA [l BBIYMCIECHUS
MEXaHUKE M3MEHEHUN CKOPOCTEH Tel NMpu X B3auMoJeicTBUsIX. Bpruncienue paboTsl

CHJI ¥ U3MEHEHHS KHUHETHYSCKOMN OHCPIUH TCJIaA. Brruncienue HOTGHHH&HLHOﬁ
OHEPTHUH TCJI B TPABUTALIMOHHOM IIOJIC. XapaKTepI/ICTI/IKa MMPONU3BOANTCIIBHOCTU
MallliH " ,Z[BPII’aTeJ'IefI C UCITIOJIb30BAHUECM ITOHATHUSA MOITHOCTHU

OCHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOJITMHAMUKHU

Monexynspras | opmynupoBaHUE OCHOBHBIX MOJIOKEHUN MOJIEKYISIPHO-KUHETUYECKON
busnka TeopuH. BeimomHeHne HKCIIEPUMEHTOB, CITYXKaIluX 000CHOBAaHHEM
MOJIEKYJISIPHO-KUHETHYECKO Teopuu. Habmronenne 6poyHOBCKOTO IBHKEHUS
u siBieHust nuddy3un.

Omnpenenenre mapaMeTpoOB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH Ha
OCHOBAHHWH yYPaBHEHMsI COCTOSIHUS UJIeaTbHOTO Ta3a. [IpencraBnenue B Bujie
rpaduka H30XOPHOT0, U300apHOT0 M H30TEPMHUUECKOTO MPOIECCOB.
Brruncnienne cpegHell KHHETUYECKON SHEPTUH TEIJIOBOTO JIBHXKEHUS MOJIEKYJT
110 U3BECTHOU TeMIIepaType BelecTra. M3mepenne BIaKHOCTH BO3/1yXa

29



TepMmoauHamuka

DKCNMEPUMEHTAIBHOE MCCIIEI0BaHME TEIUIOBBIX CBOMCTB BellecTBa. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOAUMOTO JIJIsi OCYIIECTBICHUS TMpoIiecca
MIPEBPAIICHHS BEIIECTBA U3 OJHOTO arperaTHOr0 COCTOSHUS B IPYTOE.
Pacuer n3meHeHus: BHyTpeHHEH SHEpTUU Tell, paboThl U EPEIaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUHU ITEPBOT0 3aKOHA TEPMOJUHAMUKH.
O6'b$ICHeHI/Ie HpI/IHI_[I/IHOB IICI>'ICTBI/I$I TCIIJIOBBIX MAallIMH

OCHOBEI OJICKTPOJUHAMUKN

DJIeKTpOCTaTUKA

Boruncnenue cui B3auMOAEUCTBUS TOUEUHBIX 3JIEKTPUUECKUX 3apsII0B.
Beruuciienne HanpsyKeHHOCTH U MOTEHLMAIIA 3JIEKTPUYECKOT0 101l OAHOTO U
HECKOJIbKUX TOUEYHBIX 3aps/IOB.

W3mepeHue pa3zHOCTH MOTEHLIUAIOB.

[IpuBeneHne npuMepoB MPOBOHUKOB, IUIJIEKTPUKOB U KOHAECHCATOPOB.
HaGntoneHue siBieHus 37€KTpOCTaTUUECKON HHAYKIUY U SIBICHUS
MOJIIPU3ALIUU IUAJIEKTPUKA, HAXOJSIIErocs B AJIEKTPUYECKOM I10J1€

ITocTostHHEBII
TOK

N3mepenue MoniHocT 3nekTpudeckoro Toka. Mamepenue 3/1C u BHyTpeHHETO
COMPOTHUBIICHUS UCTOYHUKA TOKA.

COop u ucnbITaHHUE IEKTPUUECKUX LIEeTIeH C Pa3TUYHBIM COSIMHEHHEM
MIPOBOJIHUKOB, PACYET UX IMapaMeTPOB

MarsuTtHoe
oJje

Hab6mronenue neiicTBUS MarHuTHOTO TIOJISE HA MPOBOJHKUK C TOKOM, KAPTHHOK
MarduTHBIX ITOJICH.

dopMmyIpoBaHUE MpaBUiIa JIEBOI PYKH AJIS ONPEAETICHUS HAPABICHUS CHUIIBI
Awmnepa.

Brruncnenue cui, 1eHCTBYIOMUX Ha MPOBOJHUK C TOKOM B MAarHUTHOM II0JIE,
00BsICHEHHE MPUHITUITA JEHCTBUS dIeKTpoaBurarens. MccinenoBanue SsBICHHS
AJIEKTPOMArHUTHON MHIAYKIUU

Konebanusa v BOTHBI

MexaHn4yeckue
KoJIeOaHUs U
BOJIHBI

ITpuBenenne npumMepoB KojeOaTeNbHbIX IBMKEHUH. VccienoBanue
3aBHCHMOCTH Mepro/ia KoebaH!il MaTeMaTH4eCKOro MasiTHUKA OT €ro JJINHBI,
Macchl M aMIUIUTYAb! Konebanuil. OnpeneneHne ycKopeHus cBoOOOIHOTO
MaJIeHMsl ¢ MOMOUIbI0 MaTeMAaTUYECKOro MasTHUKa. Habmonenne konebanuit
3Bydauero rena. [IpuBenenne 3Ha4eHUSA CKOPOCTH PaCIIPOCTPAaHEHNUs 3ByKa B
Pa3INYHBIX CPENaX.

YMeHue 00bsSICHATh HCIIOIb30BaHKE YIbTPa3ByKa B MEAUILIMHE

ONEKTPOMAarHuT
HbIE KojeOaHus
¥ BOJIH

Habmtonenune ocruiiorpaMM rapMOHUYECKUX KoJe0aHUM CHITbI TOKA B LIETIH.
OO0bscHEHnE IPEeBpaICHNs SHEPTUH B HI€aIbHOM K0JIe0aTeIbHOM KOHTYPE.
N3ydenue ycTpoiicTBa M MpUHILIMIIA ASHCTBUS TpaHcPopmaTropa. AHaINU3
CXEMBI IIepeIaun AIEKTPOIHEPTHH Ha Oombine pacctosHus. [IpuBenenue
MIPUMEPOB BUAOB PAIUOCBA3H. 3HAKOMCTBO C YCTPONCTBAMU, BXOASIINMU B
CUCTEMY PaJUOCBSI3U.

OO6cyxaenrne 0COOEHHOCTEN PaCIPOCTPAHCHUS PAIMOBOITH

CBeTOBBIE BOJHBI

[IpumeneHne Ha MPaKTUKE 3aKOHOB OTPAXKEHUS U IPEJIOMIICHUS CBETa IIPU
pemienuu 3anad. Habmonenue siBinenust tudpakiiny U TUCIIEPCUN CBETA.
YMeHue cTpouTh H300paXeHUs IPEAMETOB, TaBaeMble JTuH3aMu. Pacuer
ONTUYECKOUN CUJIBI JIMH3bI

DneMeHTHl KBAHTOBOM (PU3UKHU

KBauToBeie
CBOMCTBA CBETA

Habmtonenue goroanexkrpuueckoro s ¢exra. Pacuer MakcuManbHOM
KHHETHYECKOM YHEPTUU JICKTPOHOB TIpH hoTodhdekTe

duszuka aroma

dopmynupoBanue noctynatoB bopa. Habnronenue nunaeituaToro u
HEIPEPBIBHOTO CIIEKTPOB.

Pacder 4acToThI U JJIMHBI BOJIHBI UCITYCKAEMOTO CBETA IIPU MIEPEXOJE aTOMaA U3
OJIHOTO CTallHOHAPHOT'O COCTOSIHUSA B IPYTOE€.

OOBbsICHeHNE IPUHIIUTIA ICHCTBUS J1a3epa
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duzuka
aTOMHOTIO siIpa U
3JIEMEHTaPHBIX
YaCTHI]

Hab6monenue tpekoB anbha-gacTuil B kamepe Bunbcona. Peructparus
SIIEPHBIX U3JIy4€HUH C IIOMOLIBIO cueTyrKa I eirepa.

Pacuyer sHepruu cBsi3u aTOMHBIX fAIEP.

IloHMMaHMe EHHOCTH HAYyYHOI'O [T03HAHUSI MUPA HE BOOOILE AJIs
YeJI0BEYECTBA B LIEJIOM, a JUISl KaXJI0T0 00y4aroerocs IM4HO, IIEHHOCTH
OBJIA/ICHUS] METOJIOM HAYYHOT'O TIO3HAHUS JUIS JOCTIDKEHHS ycIiexa B JII000M
BU/JIE IPAKTUYECKO 1eATEIbHOCTH

Bcenennas u ee DBOITIOIMS

Ctpoenue u

OO0OBsicHeHHe MOICNN pacIIupsronieiics Beenennoit

pa3BUTHE

Bcenennon

[Tpoucxoxnenne | HaGmronenue 3Be3n, JIyHbl u miaHeT B Teneckorn. HabmoaeHne comHeuHbIX

ConneuHnoit IITEH C IIOMOIBIO TEJIECKOIIa

CHUCTEMBI

XNUMUHA

Bsenenue PackpsITHe BKIa1a XUMUYECKON KAPTUHBI MUPA B €IMHYIO €CTECTBEHHO-
Hay4YHYIO0 KapTUHY MHpa.
XapakTepuCTUKa XMMHH KaK IPOU3BOAUTEIBHOM CHIbl 00IIECTBA

Baxneitmne YMeHue 1aTe oNpeAeseHue U ONepupoBaTh CIEIYIOIUMA XUMUYECKUMU

XUMUYECKHE MIOHATUSAMMU: «BEIIECTBOY, «XUMUYECKUN IJIEMEHT», «aTOM», «MOJIEKYJIa»,

HIOHSTHSA «OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJIIPHAsI MACChI», «HOH», «AJJIOTPOIIH»,
«HM30TOIBI», «XXUMHUYECKAsl CBA3bY, «AJIEKTPO- OTPULATEIBHOCTHY,
«BAJIEHTHOCTBY, «CTEIEHb OKUCICHUS», «MOJIb», «MOJIIPHAs Maccay,
«MOJISIPHBIA 00BEM ra3000pa3HBIX BEIIECTBY, «BEIIECTBA MOJIEKYIISIPHOTO H
HEMOJIEKYJIIPHOTO CTPOCHUSA», «PACTBOPBI», «OIEKTPOJIUT U HEIJIEKTPOIIUTY,
«QIEKTPOJIMTHYECKAS AUCCOLMALMAY», KOKUCIUTENb U BOCCTAHOBUTEIIDY,
«OKHCIICHUE U BOCCTAHOBIIEHUE), «CKOPOCTb XUMUYECKON PEAKIUN»,
«XUMHUYECKOE PABHOBECHEY, «YTJIEPOJIHBIN CKeNneT», «(pyHKIIMOHAIbHAS
rpynnay», <a30Mepus»

OcHoBHbIE DopMyIHpPOBaHKUE 3aKOHOB COXPAHEHUSI MACChI BELIECTB U ITOCTOSHCTBA

3aKOHBbI XUMHUHU

COCTaBa BEUIECTB. Y CTAHOBJICHUE NPUYHUHHO-CIEACTBEHHOMN CBA3U MEKIY
COoJIep>)KaHUEM ITHUX 3aKOHOB M HaMMCAaHUEM XUMHUYECKHX (HOpMyI U
YpaBHEHUU

PackpeiTre ¢usnueckoro cmpicia cuMBOINKH [leproanueckoit TabauIlbI
xuMudeckux emeHToB /. 1. MeneneeBa (HOMepoB 2JIeMEHTa, TIeproia,
TPYIIIIBI) U YCTAaHOBJICHUE MPUUNHHO-CJICICTBEHHOM CBSI3U MEXKYy CTPOCHUEM
aToMa ¥ 3aKOHOMEPHOCTSMH MU3MEHEHHUS CBOMCTB 2JIEMEHTOB U 00pa30BaHHBIX
MMM BELIECTB B MIEPUOJAX U TPYIIAX. XapaKTEPUCTHUKA HIEMEHTOB MaJIbIX
MEPUOJIOB M0 X NosokeHuIo B Ilepuoanueckoii cucreme J1. 1. MenneneeBa

OCHOBHEBIE YcTaHOBIEHUE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BELIECTB OT CTPOCHUS

Teopum aTOMOB 00pa3yromux X XUMHYECKUX SMEMEHTOB. XapaKTepHCTIEKa
BAKHEUIIINX TUIIOB XUMUUYECKUX CBS3€H U OTHOCUTEIIBHOCTU YTOU THUIIOJIOTUH.

XUMIH OObscHEeHrEe 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAIUIMYECKUX peleToK. POpMyIMPOBAHUE OCHOBHBIX ITOJIOKEHUN TEOPUH
AIEKTPOJIUTUYECKON JUCCOLMALIMY U XapaKTEPUCTUKA B CBETE 3TOM TEOPUHN
CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCAUHEHUMN.
DopMyIMPOBaHNE OCHOBHBIX IOJI0KEHUN TEOPUH XMMHUYECKOTO CTPOCHMS
OpPraHUYECKUX COCIMHEHUN U XapaKTEPUCTUKA B CBETE dTON TEOPUU CBOWCTB
BOKHEHIINX NPEICTABUTEICH OCHOBHBIX KJIACCOB OPraHUYECKUX COCAMHEHUN

Baxueiiue XapaKkTepuCcTUKa CTPOCHUS aTOMOB M KPUCTAJIJIOB M HA 3TOM OCHOBE — 00OIINX

BELIECTBA U (GU3NYECKUX U XMMUYECKHUX CBOMCTB METAJUIOB M HEMETAJIIIOB.

MaTepuabl XapakTepUCTHUKA COCTAaBa, CTPOCHUS, CBOMCTB, IIOJIy4CHHSI U IPUMEHEHUE
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BOKHEHUIIINX HEMETAJUIOB.

XapaKkTepuCcTUKa COCTaBa, CTPOCHUS M OOLIMX CBONWCTB BaKHEUIITNX KIACCOB
HEOPraHUYECKUX COCIUHECHUM.

Onucanue cocTaBa U CBOMCTB BaXKHEHUIINX IIPEICTABUTENIEH OPraHMUYECKUX
COEJIMHEHUI: METaHOJIa U 3TaHOJIa, CIIOKHBIX 3()UPOB, )KUPOB, MBI,
KapOOHOBBIX KUCIIOT (YKCYCHOM KHUCTIOTBI), MOHOCAXapHI0B (TJIFOKO3bI),
JrcaxapuioB (caxapos3bl), HOJMCaxapua0B (KpaxMana U LEeUI0JI03bl),
AMHHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETUYECKUX MOJIMMEPOB

XUMUYECKUI Hcnonw3oBanue B ydeOHOM U MPOPECCUOHATBHON JEATEIbHOCTH XUMHUECKUX

SI3BIK U TEPMUHOB U CUMBOJIUKH.

CHUMBOJIMKA Ha3piBanue n3y4eHHBIX BELIECTB IO TPUBUAIIBHON MM MEXTyHAPOHON
HOMEHKJIATYpe U OTPAKEHHE COCTABA ATUX COCIMHEHUN C TOMOIIIbIO
xuMHueckux ¢popmyi. OTpaxxeHrne XUMUYECKHX MTPOLECCOB C TOMOIIbIO
YPaBHEHUW XMMHYECKUX PEAKIUN

XUMHUECKUE OObscHeHre CYITHOCTH XUMUYECKUX nporieccoB. Kimaccuduxarms

peakiu XUMUYECKUX PEAKIU M0 Pa3JIMYHBIM PU3HAKAM

XUMHUYECKUI BrinonHenne XUMHUYECKOr0 3KCIIEPUMEHTA B ITOJIHOM COOTBETCTBUU C

AKCIIEPUMEHT MpaBUJIaMU TEXHUKH 0€3011aCHOCTH.

Habmonenue, pukcupoBaHue U OMucaHue pe3ylbTaToOB MPOBEACHHOTO
SKCIIEPUMEHT

Xumuueckas [IpoBeneHue caMOCTOATEIHLHOTO MOMCKA XUMUUECKON HHPOpMAIIIH C

uHpopmanus WCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,

KOMIIBIOTEPHBIX 0a3 1aHHBIX, pecypcoB MHTepHETa); HCIIOIb30BaHNE
KOMITBIOTEPHBIX TEXHOJIOTHH JUIsi 00pabOTKHU ¥ Mepeadyd XUMHUIECKOH
nHGOpMalLMU U ee MPEACTaBICHUs B pa3IMyHbIX hopmax

[TpodunsHOE N

OObscHEeHNE XUMUYECKUX SIBJICHUN, TPOUCXOASIIUX B IPUPOAE, OBITY U Ha

npodec- MIPOU3BO/ICTBE.
CHOHAJIEHO CobroieHune mMpaBwil SKOJIOTHYECKH TPAMOTHOTO MTOBEICHHS B OKPY>KAIOIIEeH
3HAUYUMOE cpene.
coJiepKaHne OreHKa BIUSIHAS XUMAYECKOTO 3arpsI3HEHHSI OKPY KaIOIIel Cpepl Ha
OpraHM3M YeJIOBeKa U JPYTue KUBbIE OPTaHU3MBI
Cobmroienue nmpaBui 0€30macHOro 0OpalieHus ¢ TOPIYUMU U TOKCUYHBIMH
BEILIECTBAMH, JTAOOPATOPHBIM 000PYI0BAHUEM.
Kputnueckast orieHKa JOCTOBEPHOCTH XMMHYECKON MH(pOpMAIuH,
ITOCTYTIAXONIEN U3 Pa3HBIX HICTOYHUKOB
BNOJIOT'UA
buonorus — 3HAKOMCTBO C OOBEKTaMH H3y4eHUS] OUOIOTHH.
COBOKYITHOCTB BrusiBiienue posu 6nosorun B GOpMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-
HayK O )KMUBOU HAyYHOW KapTUHBI MUPA U MIPAKTUIECKON ACSITENFHOCTHU JTIOACH
pUpPOJIE.
Metonbl
HAYYHOTO
MO3HAHUS B
OuosIorun
Knerka 3HAKOMCTBO C KJI€TOYHON TEOPHEH CTPOSHUSI OPTaHU3MOB.

[Tonydenue npeacTaBiIeHUs O POJIM OPTaHUYECKUX U HEOPTaHUYECKUX
BEILIECTB B KJIETKE.

3HaHHEe CTPOEHUS KJIETOK IO pe3ysibTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHue onuchiBaTh MUKpONpenapaTsl KJIETOK PaCTEHHUI. Y MEHHE CPAaBHUBATH
CTPOEHHUE KJIETOK PACTEHUN U )KMBOTHBIX 10 TOTOBBIM MUKpOIIpEnaparam
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Opranusm 3HaHWE OCHOBHBIX CIIOCOOOB pa3MHOKEHHUSI OPTaHU3MOB, CTaJIUi OHTOTEHE3a

Ha [IpUMEpPE YEII0BEKA.

3HaHWe NIPUYMH, BBI3bIBAIOIIMX HAPYLICHUS B PA3BUTUU OPraHU3MOB. Y MEHUE
IIOJIb30BAaTbCd TEHETHYECKOM TEPMHMHOJOTHEHM M CUMBOJIMKOM, pEIIaTh
IIPOCTEHIINE TEHETUYECKUE 3a0a4u.

3HaHue 0COOCHHOCTEN HACIECICTBEHHON U HEHACIEICTBEHHON N3MEHYHBOCTH
U MX OHMOJIOTUYECKOM POJIM B HBOJIOLMH KHBOTO

BI/II[ YmMmenue AHAJIM3UPOBATH U OLUCHUBATDH PA3JIMYHBIC TUIIOTC3bI ITPOUCXOXKIACHUA

JKM3HHU Ha 3emie.

YMeHue npoBOJUTH ONMCaHUE 0COOEH OJHOTO BUIA IO MOP(OIOTHYECKOMY
KPUTEPHIO.

Pa3BuTne crmocoOHOCTEH SICHO M TOYHO H3JIaraTb CBOM MBICIH, JIOTHYECKH
000CHOBBIBATh CBOIO TOUKY 3PEHUS, BOCIIPUHUMATh U aHAJIU3UPOBATh MHCHHUS
cOOECeTHUKOB, ITPU3HABAs TIPABO JAPYrOTO YEJIOBEKa HA MHOE MHCHUE.

YMeHHe T0Ka3bIBaTh POACTBO YEIOBEKA U MJIICKOMUTAIOIINX, OOITHOCTh H
PaBEHCTBO YEJIIOBEYCCKHUX pac

OKOCHCTEMBI 3HaHHEe OCHOBHBIX SKOJIOTHYECKHX (baKTOpOB H UX BJIUSAHHUA HAa OPraHU3MBI.

3HaHME OTJINYUTEIbHBIX IPU3HAKOB UCKYCCTBEHHBIX COOOILIECTB —
arpo’KOCHUCTEM.

[ToydeHue npenCTaBICHUS O CXeMe 3KOCHCTEMBI Ha ITpuMepe Onochepsl.
JleMOHCTpaLus yMEHUs IOCTAaHOBKU LIeJIeH JesITebHOCTH, TNIAaHUPOBaHKE
COOCTBEHHOM JEATEIBHOCTH JJISl TOCTHIKCHHUS IOCTABJICHHBIX LIEJIEH,
IPEIBUICHUS BO3MOXKHBIX PE3YJIbTATOB ATUX JICHCTBUNA, OpraHU3alH
CaMOKOHTPOJISI U OLICHKH TTOJIyYCHHBIX pe3ysbTaToB. OOyueHHne cOOII0ICHUIO
IIPAaBUJI TTOBEICHUS B IPUPO/JIE, OEPEKHOMY OTHOLIEHHIO K OMOJIOrMYECKUM
00BEKTaM (pacCTeHMSIM U AKUBOTHBIM M X COOOIIECTBAM) U UX OXpaHe

TEMBI PEOEPATOB (JIOKJIALOB), THIUBUAY AJIBHBIX ITPOEKTOB

* Marepus, Gpopmbl ee JBUKEHUS U CYILIECTBOBAHMUS.

* [IepBe1it pycckuii akagemuk M.B.JlomoHOCOB

* lckyccTBO M mponecc no3HaHus.

» ®u3nKa U My3bIKaIbHOE UCKYCCTBO.

* [[BeTOMY3BIKA.

* Ou3nKa B COBPEMEHHOM LIUPKE.

» Ou3nuecKkrue METOIbI UCCIEN0BAHUS TAMSATHUKOB UCTOPUH, APXUTEKTYPBI U
IIPOU3BEACHUN NCKYCCTBA.

* HayuHo-TexHUYECKHUIA TPOTPECC B MPOOIEMBI DKOJIOTHH.

* bHOTEXHOJIOTHS ¥ T€HHAsI HH)KEHEPUsT — TexHoaoruu X XI Beka.

* HaHOTEXHOJIOT M KaK IPUOPUTETHOE HAIIPABJICHUE PA3BUTHUSI HAYKU U
npousBojcTBa B Poccuiickon denepannn.

» OxpaHa OKpyXarolen cpeibl OT XUMUYECKOTO 3arpsi3HEHHUS.

* PacTBOpBI BOKPYT HAaC.

* YcTpaHeHue )KECTKOCTU BOABI HA IIPOMBILIIEHHBIX MPEANPUATUSIX.

* lcTopyst BOBHUKHOBEHUS U Pa3BUTHUSL OPraHUYECKON XMMUMU.

* YIJIEBOABI U UX POJIb B KUBOU IIPUPOJE.

* JKupbl Kak NpOAYKT MATAHUS U XUMUYECKOE ChIPBE.
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» HexBaTka mpooBOIBCTBHS Kak I7I00ambHas MpobiieMa YeJoBeYecTBa U IMyTH €€
peleHus.

* CpencrTBa rurueHbl Ha OCHOBE KMCJIOPOACOIEPKAIINX OPTaHUYECKUX COCTMHEHUMN.
* CHHTETUYECKHE MOIOIIUE CPEACTBA: TOCTOMHCTBA U HENOCTATKHU.

* lepunut Oenka B MUIIEBBIX MPOAYKTAX U €r0 MPEOJI0JICHUE B paMKax r100aibHOM
IIPOJIOBOJILCTBEHHOM TPOTPAMMBL.

* B.U. Bepnaackuii u ero yuenue o 6uocdepe.

* Mctopus u pa3BUTHE 3HAHUH O KIIETKE.

* OKpy’Karolas 4ejJoBeKa Cpe/ia U €€ KOMIIOHEHTHI: pa3JInuHbIe B3IJIAIbI HA OJJHY
npo0iemy.

e [Tomynsiiust kKak eIMHKUIA OMOTOTUYECKOM 3BOJTFOLINH.

e [Tonmymsiust Kak 3K0JIOTHYecKas €IMHHMIIA.

* CoBpeMEHHBIE B3IJIsAIbl HA OMOJIOTHYECKYIO IBOJIIOIHIO.

* COBpEMEHHBIE B3IJISAIbI HA IPOUCXOKICHUE YEIIOBEKA: CTOJIKHOBEHNE MHEHHU.

* COBpEMEHHBIE METO/IBI UCCIIEIOBAHUS KIIETKH.

* Cpenpl 0OMTaHUSl OPraHU3MOB: IPUYMHBI pa3HOOOpa3usl.

Kpurepuu oieHKH yCTHBIX OTBETOB

Ormerka "S" craBurcd B cirydae:

o 3HaHMs, TOHUMAaHUsI, TITYOUHBI YCBOEHHUSI 00yJaronuMcs BCcero oobéma
IIPOTPaMMHOT'0 MaTepurala.
o YMeHUS BBIAEIATH IVIABHBIE MTOJIOKEHNS B U3YYEHHOM MAaTEpHAJIEe, HA OCHOBAHUH

(dakTOB U MPUMEPOB 000OIIATH, I€NIaTh BEIBOJIbI, YCTAHABIUBATh
MEXIPEIMETHBIC U BHYTPUIIPEAMETHBIC CBSI3U, TBOPUECKH MPUMEHSIET
MOJIYYCHHBIC 3HAHUS B HE3HAKOMOMW CUTYAaIIUH.

o OTtcyTcTBHE OMMOOK M HEAOUYETOB MPU BOCITPOU3BEICHUN U3YUECHHOTO
Marepuana, Py YCTHBIX OTBETaX YCTPaHEHUE OTEIbHBIX HETOYHOCTEH C
MTOMOIIIBIO JTIOMTOJTHUTEIBHBIX BOITPOCOB YUHUTEIIS, COOIOICHUE KYIbTYpPhl YCTHON

peun.
° OTrMmeTKka "4":

° 3HaHUE BCETO M3YUYEHHOr0 MPOrpaMMHOI0 MaTepHania.

° YMeHul BbIAEIATH TJIABHBIE TTOJIOKEHUS B U3YUYEHHOM MaTepHalie, HA OCHOBAaHUU

(dbakTOB U IpUMEPOB 000011aTh, AeaTh BEIBObI, YCTAHABINBATH
BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSATD MOYYSHHbIC 3HAHUS HA MPAKTHKE.

o He3naunrenbHble (HerpyOblie) OIIMOKY U HETOYETHI TPU BOCIPOU3BEACHUU
M3Y4YEHHOT0 MaTepuaia, COOJII0ACHNE OCHOBHBIX MTPABUII KYJIbTYpPbl YCTHOM peyu.

Otmetka "3" (ypoBeHb MPEICTABICHUHN, COUETAIOLIUXCS C 3JIEMEHTAMHU HAyYHbBIX
TTOHSITU):

o 3HaHUE U YCBOCHHE MaTepHalia Ha ypOBHE MUHUMAJIbHBIX TPEOOBaHUI
IPOrpaMMBbl, 3aTPyAHEHHE NPU CAMOCTOATEILHOM BOCIIPOU3BEACHUH,
HEO0OXO0IUMOCTh HE3HAUNUTEIHLHOM MOMOIIIM MPENoAaBaTeNsl.
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Ymenue paboTaTh Ha ypOBHE BOCIPOU3BECHUS, 3aTPYAHCHUS ITPU OTBETaX Ha
BUJIOM3MEHEHHBIE BOPOCHI.

Hanuuue rpy0oit ommmOKu, HECKOJIBKUX HErpyObIX MPU BOCIIPOU3BEICHUN
M3YYEHHOr0 MaTepHalia, HE3HAYUTEIbHOE HECOOIIOIEHHE OCHOBHBIX MTPABUJ
KYJbTYpPbl YCTHOU peYH.

OrMmerka "2":

3HaHUE U YCBOCHHE MaTepHalla Ha YpOBHE HUKE MHHUMAJILHBIX TPEOOBaHUMN
IPOrpaMMBl, OT/IEIbHBIE IPEJCTABICHUS 00 N3YUEHHOM MaTepHuale.
OTtcyTcTBUE YMEHUN pabOTaTh HA YPOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHUS [IPU
OTBETax HA CTAHAAPTHBIEC BOIPOCHI.

Hanuune HecKoJIbKUX rpyObIX OIIMOOK, OOJBIIOr0 Ynciaa HErpyObIX Mpu
BOCIIPOM3BEICHUU U3YYEHHOTO MaTepHalla, 3HAYUTEIbHOE HECOOIIIOIEHNE
OCHOBHBIX MPaBHJI KYJIbTYpPbl YCTHOUN peyu.

OueHka BbITOJHEHNS MPAKTHYECKHX (J1a00paTOPHBIX) padoT.

Otmertka "S" craBuTCH, €CIM 00YYAKOLIMICS

IPaBUJILHO ONPEIEINI 1I€JIb OTbITA;
BBIIIOJIHWJT pPa0OTY B MOJHOM 00bEME C COONIOAEHUEM HEOOXOIUMOM
MOCIIE0BATEIHLHOCTH MPOBEACHUS OTIBITOB M N3MEPEHUH;

CaMOCTOSITENIEHO U PAIIHOHAIBHO BHIOpAI ¥ TIOJTOTOBHII AJISI OTIBITA
Heo0XoauMoe 000pyI0BaHUE, BCE ONBITHI IPOBEII B YCIOBUIX U pEeKUMaX,
o0OecneunBaroIMX NOJIyYeHHE PE3yJIbTaTOB U BHIBOAOB C HaMOOIbIIEH
TOYHOCTHIO;

Hay4YHO IPaMOTHO, JIOTUYHO ONKCcall HAOIIOACHUS U C(HOPMYJIHPOBAI BHIBOJIBI U3
ombITa. B mpeacraBneHHOM OTYETE MPABUIILHO U aKKYPATHO BBITTOJIHUI BCE
3amucu, TaOJIHIbl, PUCYHKH, TPAQUKH, BBIYUCICHUS U C/IETIall BEIBOIBI;
MPOSIBIISIET OPTaHU3AIMOHHO-TPYAOBbIE YMEHUS (TIOJACPKUBAET YUCTOTY
paboyero Mecrta M MOPSIIOK Ha CTOJIE, SKOHOMHO HCIIOIb3YET PACXO/IHbIE
MaTepualbl).

HKCIIEPUMEHT OCYIIECTBIISET MO IUIaHY C YYETOM TEXHUKU O€30MaCHOCTH U
IpaBWJI pabOTHI C MaTEpHaIaMU i 000PYIOBAHHEM.

Otmertka "4'" craBuTCs, €CI1M 00y4AKOIIMICH:

BBITIOJIHWJI TpeOOBaHus K olieHke "5", Ho:

OTIBIT TIPOBOIWII B YCIIOBHSX, HE 00€CTICUNBAIOIINX JOCTATOYHOW TOYHOCTH
W3MEpPECHUN;

WM OBLIO JIOMYIIIEHO IBA-TPU HEIO0YETA;

WM He 0oJiee 0HOM HErpyOoi OMMOKY M OJTHOTO HEJI0YeTa,

WTH SKCTICPUMEHT MPOBEJICH HE MOJTHOCTHIO;

WJIM B OTIMCAHWH HAOIIOJICHUHN U3 OMBITA TOMYCTUII HETOYHOCTH, BHIBOJIBI CJIETIaI
HETOIHEIE.

Otmerka 3" craBurcs, ecid 00y4arOIMICs

IMPpaBUJIBHO OMPCACIINII OCJIb OIIbITA, pa60Ty BBIIIOJIHACT IMPAaBUJIbHO HEC MCHCC
4YCM HAIIOJIOBHHY, OAHAKO 00BEM BBITTOJIHCHHOM YacTH TaKOB, UTO IIO3BOJIACT
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MOJIYYUTh TIPABWIIBHBIC PE3YJIBTATHI U BHIBOJIBI IO OCHOBHBIM, MPUHITATIAATHEHO
BaYKHBIM 33J7]a4aM padOThI;

o WK Io00p 000pyAOBaHus, O0BEKTOB, MATEPHAIIOB, a TAKXKE PA0OTHI [0 HAYAITy
OTbITa MIPOBEJI C TOMOIIBIO YUUTEIIS; UJIA B X0J1€ TPOBEICHHUS OIbITa U
U3MEpPEHUN ObUIN JOMYIICHBI OMIMOKHU B OMMMCAHUK HAOIOICHUH,
(dbopMyTMpOBaHUH BHIBOJIOB;

o OTIBIT TIPOBOJUIICS B HEPAIMOHAIBHBIX YCIOBHSIX, YTO MIPUBEJIO K IMOTYUEHHUIO
pE3yNbTATOB C OOJbIIEH MTOTPENTHOCTHIO; WIIM B OTYETE OBUIM TOMYILIEHBI B
oO0IIIeH CI0XKHOCTH HE 00JIee IBYX OMTMOOK (B 3aIUCAX €IUHUII, U3MEPECHHSIX, B
BBIYHCIICHUAX, Tpadukax, TabiuIlax, cxemax, u T.J.) HE IPUHIMITHAIBHOTO IS
JAHHOM paboThI XapakTepa, HO MOBIUSBIINX Ha PE3yJIbTaT BHIMOJHEHUS;

o JOTMycKaeT rpy0yro omrMOKy B X0/¢ IKCIepUMeHTa (B 00bSICHEHUH, B
oopMiieHUU pabOThI, B COOJIIOICHUH MPABUIT TEXHUKU O€30MaCHOCTH MPU
paboTe ¢ MmaTepuaiaMu U 000pyA0BAHUEM ), KOTOPask UCTIPABIISIETCS 110
TpeOOBAHUIO YUUTETIS.

Ormerka "2" craBUTCH, €CIM O0YYAOLIMIHCS

o HE ONPEJEINI CAMOCTOSITENIBHO LEb OIbITA; BBIIOJHUI padOTy HE OJIHOCTBIO,
HE TIOJIFOTOBUJI HY>KHOE 000pY/I0BaHUE U O0BEM BBITIOJIHEHHOHN YacTu paboThl HE
MO3BOJISIET ClI€NIATh MIPABUIILHBIX BBHIBOJIOB;

o WIH OTIBITHI, U3MEPEHHUS, BHIYMCIICHHUSI, HAOTIOJICHUS TPOU3BOIINCH
HEMPaBUJIbHO;

o WJIM B XOJI€ pabOTHI ¥ B 0OTYETE OOHAPYKUIIMCh B COBOKYITHOCTH BCE HETOCTATKH,
OTMEYEHHBIE B TPEOOBaHUAX K OolleHKe "3";

o nomnyckaet JBe (1 0osiee) rpyObie OMIMOKU B XOJ€ IKCIIEPUMEHTA, B 00BSICHEHHH,

B 0(hopMJICHUU PaOOTHI, B COOTIOICHUH MPABUI TEXHUKHA 0€30MaCHOCTH IIPH
paboTe ¢ BelecTBaMu U 000py/I0BaHHEM, KOTOPHIE HE MOXKET UCITPABUTH JaXKe
10 TPEOOBAHUIO YUUTETIS.

OneHka caMOCTOSITEIbHBIX MUChbMEHHBIX M KOHTPOJILHBIX padoT

Otmertka "S" craBuTCH, €CJIM YYCHUK:
® BBIMOJHWI padoTy 6€3 OIMMOOK U HETOUYETOB;
e 2) gomycTui He 0oJiee OIHOTO HEJ0UeTa.

OtmeTtka "4'" cTaBUTCS, €CJIM YYE€HHK BHINOJHUI PA0OTY NMOJHOCTHIO, HO
JAOIYCTHJI B Heil:

e He Oosiee 0HOM HETPYOOIl OMMMOKY U OJTHOTO HEJ0UETA;
e K HE OoJiee ABYX HEJOUETOB.

Otmerka "3" craBUTCH, €C/IM YYE€HHK NPABUJIBHO BBINOJHHUJI He MeHee 2/3 padoThbl
WJIH JOITY CTHUIL:

e He 0oJiee IBYX I'PpyObIX OIIHOOK;

e uau He OoJiee o HOU Tpy0O0it U OAHOM HETpyOOil OMMOKK M OJJHOTO HEJ0YETA,
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e uau He OoJiee ABYX-TpeX HErpyObIX OIMMOOK;

® UIA OHOU HErpyOOi OIIMOKHU U TPEX HETOUYETOB,;

® M [IPU OTCYTCTBUHU OIMMOOK, HO MPU HATUYUU YETHIPEX-TISITH HEAOUYETOB.
Ot1merka ""2" cTaBUTCH, €CJIM YYCHUK:

® JIOMYCTHJI YUCJIO OIMHUOOK U HEJAOUETOB MPEBOCXOISINIEEe HOPMY, ITPH KOTOPOM
MOJKET OBITh BBICTaBJIEHA oleHKa "3";

¢ MK CCJINU IIPABUJIbHO BBIITOJIHUII MCHCC ITOJIOBUHLBI pa6OTI)I.

4. YAEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JTUCIIUIIJIMHbI

TpeGoBaHus K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus yueOHON NUCIUIUIMHBI TPEOyeT HAIMUUS y4eOHOTO KaOMHETOB «XUMMUSI»;
«buomorusy, «Ouszuka.

Texnuyeckue cpeacrsa o0y4eHus:
- KOMIIBIOTEP C JINLEH3UOHHBIM [TPOTPAaMMHBIM 00ECIICUEHUEM;
- MyJIbTUMEIUATIPOEKTOP;

OcHauenue yueOHOro kaduHera:

- Tabnua Meneneena;

- KOMIUJIEKT Y4eOHO-HaTJISIAHBIX TocoOuit «Dusunkay, « Xumus», « buonaorus»»;
- KOMIUIEKTBI JJaOOPaTOPHBIX paboT MO U3ydyaeMbIM pa3jesam;

- IUJIAKTUYECKUI MaTepuai AJisl TEKYIIEro U UTOrOBOTO KOHTPOJISI 3HAHUM.

- 00BbEMHBIC MOJIEJIM METAJUTMYECKON KPUCTAIUTMYECKON PEIIeTKY;

- Y4eOHO-METOAMYECKUN KOMILJIEKC 0 TeMaM JUCHUTUIMHBI «Du3nKay, « XUMUS,
«buosmorus.

- KOMIUIEKT Y4€OHO-METOANYECKON TOKYMEHTAIUY;

- uHdOpMaIMOHHOE 0OecrieyeHrne 00yUeHuUs;

- CXEMBbI CTPOEHUS U CTPYKTYp OeiKa;

- cxema ctpoenns moisekyn JJHK u PHK;

-CXeMa CTPOCHHUS KJICTKH.
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5. JUTEPATYPA.
OCHOBHBIE HCTOYHUKH:

1. Tabpuensa O.C. m gap. EcrtecTtBo3Hanue. Xumus: Yy4eOHUK IS CTYJICHTOB
npodeCCUOHANIBHBIX 00pa3oBaTeIbHBIX OpPraHM3allui, OCBAMBAIOIMIMX MPOPECcCHH U
cneruainbHoctu CIIO. — M., 2017.

2. IMapmrytuna JILA. EcrectBo3Hanue. buomorusi: y4eOHMK i CTYICHTOB
npodecCHOHaBHBIX 00pa30BaTENbHBIX OpraHU3aIlMii, OCBaWBarOMMX mpodeccun u
cnenuainbHocta CIIO. — M., 2017.

3. Cawmoiinienko I1. U. EctecTtBoznanme. @usmnka. COOpHHUK 3amad. ydeOHOE mocoOue
JUIs. CTYJEHTOB Mpo(ecCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3allui, OCBAMBAOIIMX
npodeccun u cneuransaoctu CI1O0. — M., 2017.

4, Cawmoitnenxko II. WM. EcrecrBo3nanme. Pusmka: y4uyeOHUK [JIs1 CTYJIEHTOB
npodeccHOoHaNbHBIX 00pa30BaTENbHBIX OpraHU3allMi, OCBaMBAIOIIMX Npodeccun u
cnenmanpHocTu CI1O0. — M., 2017.

JlonoTHUTEIbHbIE HCTOYHUKH:

1. benses 1. K., Apmmmur I"M., Ky3nenora JI.H. u ap. buonorus (6a30BbIii ypoBeHb).
10 xmacec. — M., 2014.

2. benser M. K., Qemmmun I"M., bopoaun I1.M. u ap. buonorus (6a30BbIii ypOBEHB).
11 kmace. —M., 2014.

3. T'abpuenssa O. C., OctpoymoB U. I'. Xumusa mns npodeccnii U CreHaTbHOCTEH
COIMAIBHO-DKOHOMHYECKOTO ¥ TyMaHUTapHOTO MpoduiaeH: ydeOHWK I CTY/I.
yupexJieHuit cpen. mpod. oopazoanus. — M., 2014.

4. T'abpuensu O.C. Xumus. [Ipaktukym: yueb. nocooue. — M., 2014.

5. l'abpuensu O.C. u ap. Xumus. TecTsl, 3a1a4u U yrpaxkHeHus: yue0. mocodue. — M.,
2014.

6. INabpuensn O.C. Xumus. [locobue mis moaroroBku k EI'D: yue6. mocodue. — M.,
2014.

7. Enxuna JI. B. buosnorus. Bech mkomapHbIN Kype B Tabnunax. — M., 2010.

8. Epoxun IO.M. Xwumusa: 3amaun u ympakHeHHs: y4ded. mocoOwe s CTy.
yapexaeHuil cpell. mpod. oopazoBanus. — M., 2014.

9. Epoxun KO.M. COOpHHMK TECTOBBIX 3aJlaHMM MO XUMHH: y4eb. mocobue isi CTYI.
yupexaeHuil cpell. npod. oOpazosanus. — M., 2014.

10. KoncrantunoB B.M., Pe3anoB A. I'., ®aneera E. O. buosnorus: yaeOHUK 1151 CTYI.
yupexaeHuit cpell. npod. oopazosanus / noa pen. B. M. Koncrantunosa. — M., 2014.
11. Hemuenko K. O. ®u3uka B cxemax u tadiauiax. — M., 2014.

12. Cawmoiinenko II. WM. ®usumka miss npodeccuil M ClenHabHOCTEH COIUAIbHO-
HKOHOMHUYECKOTO ¥ TYMaHUTAPHOTO MPpOouiIei: Y4eOHUK IS CTYA. YUIPEKIACHUN Cpel.
npod. oopazoBanus. — M., 2014,

13. Camoiinenko I1. M. COopuuk 3amay no gusuke A npodeccuii U crennaibHOCTeR
COIMAJIBHO-D)KOHOMHYECKOTO M TyMaHUTapHOTo mpoduiei: yded. mocodue Ajs CTyI.
yapexaeHuit cpes. mpod. oopazoBanms. — M., 2014.

14. Xvmusi: 3IeKTPOHHBIN y4eOHO-METOANYECKUi KoMIuieke. — M., 2014.

38



HNuTepHeT-pecypesnl:

1. Koncynprant [Imtoc: Beicinas mikona. [DnekTpoHHBINH pecypc]: YueObHoe nocodue .-
2004-2010. — Pexwum goctyma: WWW.consultant.ru/;

2. ®enepalbHbIN HEHTP MH(POPMAITMOHHO-00pa30BaTENbHBIX PECYPCOB. [ DIEKTPOHHBIH
pecypc]: YueOHO-MeTouuecKrue MaTepraiibl. — PexxuM goctyna: WWW.eqis.ru;

3. ®enepanbHbIi HEHTP HHDOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB. [ DIEKTPOHHBIN
pecypc]: YueOHo-meTonuueckune Marepuaisl. — Pexum noctyma: Www.UROKI.NET;
4. 1C: llIxona. ®usuka. bubnaroreka HarasAHBIX TOCOOUH IO peIaKIueit
H.K.XannanoBa. [DnexkTpoHHbIH pecypc]: - Pexxum mocryma: edu@1ic.ru.;

5. 1C: lkomna. ®uzuka. bubnuoTteka HariasIAHBIX TocoOuit moxa penakuueit H. K.
XannanoBa; «®Pusuka 7 — 11 kmaccspy Komnanua ®MU3MKOH «2nekTpoHHbBIE YPOKH U
TecThl — Pesxum pocryma: festival@1september.ru.;

6. @enepanbHbIil HEHTP HHOOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB. — Pexkum
noctymna:http://fcior.edu.ru;

7. MunucrtepcTBo o0pazoBanus Poccuiickoii @enepanmu. - Pexxum nocryma:
http://www.ed.gov.ru;

8. HatimonanwHsIii moprain "Poccuiickuii 001eo0pa3oBarebHbIi mopTam. - Pexum
noctymna:http:// www.school.edu.ru;
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