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Pabovass mnporpamMma yueOHOH nucuumuinHbel «EctecTBOo3HaHuMe» pa3paboTaHa B
COOTBETCTBUH C TpeOoBaHUAMU DeiepaibHOrO TOCy1apCTBEHHOI0 00pa30BaTENHHOIO CTaHAapTa
cpenrero (moysHOro) obmero oOpazoBanus mns crnenuanbHocTH  38.02.01 «DxoHOMHKA U
Oyxrantepckuit y4€t (mo otpacisam)» npukaz o6 yreepxxaenun ®I'OC CIIO ot 05.01.2018r.
Ne2, ¢ yuerom IlpumepHOii OCHOBHOH 00pa30BaTEIbHON IPOTPAMMBI CpEIHEro OOIIero
oOpa3zoBaHus, 0T00pPEHHOH perreHneM (eaepatbHOro yueOHO-MeTOIUIECKOro 00BEeIMHEHHS 110
obmeMy obOpazoBaHuio (mpotokon oT 28 wutoHs 2016 r. No 2/16-3), B COOTBETCTBUU C
PexomenmanusMu mo opraHuzaldy IOJIY4YeHUS cpelHero oOuero obpa3oBaHHs B Ipejenax
OCBOEHHMsI 0Opa30BaTENBHEIX MPOrPaMM CPEIHEro Npo(hecCHOHAIBHOr0 0Opa3oBaHUs Ha 0Oaze
OCHOBHOTO 00mIero o0pa3oBaHHs C y4YeTOM TpeOOBaHHH (eaepabHBIX T'OCYAapCTBEHHBIX
00pa3zoBaTeNbHBIX CTAHJAPTOB M IOJIy4aeMOH HpOGecCUd WM CIENUAIBHOCTH CPEIHETO
npodeccuoHaNbHOTO 00pa3oBaHus (THCbMO JlemapTaMeHTa TOCYDapCTBEHHOH IOJHTHKU B
cdepe noarotoBku padouyux kaapos u 110 Munobpuayku Poccun ot 17.03.2015 Ne 06-259 ¢
HU3MEHEHUAMH ¥ JonoaHeHusME oT 25 Mast 2017 r., mpotokos Ne3).

OAOBPEHO na 3acenanuu npeametHoid komuccud  YTBEPKIAKO

€CTECTBEHHOHAYYHBIX H MaTeMaTHYECKHX 3aM. JIMpeKTopa o y4eOHoMi paboTe
JUCITATIIINH I'ATIOY CO «CKCMI'C»
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PEIIEH3VSA

Ha Pabouyro nporpamMmy yueOHOM AUCHUTLIHHEI « ECTeCTBO3HAHNe»,
IIpOrpaMMy IOATOTOBKY CIIELIHaIUCTOB CPEIHErO 3BeHa
Ans crienpanbHocTH 38.02.01 «OKOHOMHUKA U ByXranTepcKuil yuéT (1o 0Tpac/isM)»
Ha 6a3e ocHOBHOrO 06111er0 06pa30BaHuUs C MOYUYEHHEM CPeLHEro obIIero
obpa3oBaHusg

HpofpaMmy cocraBumM TamboBreBa Haramms BiagucnaBoBHa u [leHeeBa
Vpuna BanentnHoBHa - npenogasaTemi ['AITOY CO «CapaTOBCKME KOIEmX
CTPOMTENLCTBA MOCTOB U I'MPOTEXHUYECKUX COOPYIKEHHI».

Pabouass mporpaMma AUCLMIUINHBI «ECTeCTBO3HaHHe» MpeJHasHayeHa i
ClleL{MajbHOCTEH CpefHero IpodeccHoHaAbHOro 00pa3oBaHMS  COLMA/IbHO-
3KOHOMHYecKoro npodus. Ilpencranennas Pabouast mporpamma 6GasupyeTcs Ha
3HAaHMAX, TIOIYYEeHHBIX CTYZeHTaMU B OCHOBHOM ILIKOJIE TIPU U3YUYEeHUH (U3UKY,
XUMUM, OHMOJIOTMM U 5KOJIOTMH, W COOTBETCTBYeT TpebGoBaHusM IIpuMepHOii
nporpaMmel yyebHOM aucuunuHel «EcTecTBo3HaHMe». Ha wu3yueHwe Beei
[AUCLMIVIMHBI OTBOAMTCA 110 nporpamme 108 yacoB, u3 HUX 26 4acOB IPUXOJUTCS
Ha MpakTUJYeCKye 3aHATHs.

[MlaHHasgs 1TporpaMma IIOJIHOCTBIO  COOTBETCTBYET ueJmM obyueHust:
¢GopMHupyeT 3HAaHHWE OCHOB HAyKH{, I103HaBaTe/lbHBbIA HHTEPEC K JUCLUITIUHE,
yMeHHe 1puobperaTe X TIPUMEHATh IIOJyYeHHble  3HaHWA; OOyuaer
CaMOCTOATe/IbHOMY DeLIeHHIO 3a/ia4 U BbIIIOJTHEHHIO 1abopaTopHBIX paboT.

Pabora 1o JaHHOM IporpamMMe IpeAIOiaraeT HCIIOJb30BAaHUE AKTHBHBIX
¢dopm obyueHMs ¥ CrHOCOOCTBYeT MOCTIDKEHHIO BBICOKOM YCIIEBaeMOCTH
cryzenToB. [IporpaMma npezrnosaraer usy4yeHue Marepyana pasUyHOTO YPOBHS
C/IOXKHOCTH, YTO TOMOTaeT IperofaBaTeno AuddepeHLIMPOBAaHHO ITOJXOLUTh K

KOHTPOJIIO U OL[eHKe 3HaHWH 00ydJaromuxcs.

ITpenoziaBaTesib BBICIIENH KaTeropuu /;
¢wmana CamI'YTIC B r.CapaToBe Y /f O.A. JlazyTuHa

Homch O.A. Jlas
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1. IOSACHUTEJIbBHAS 3AITMCKA

1.1 O6mas XapaKTepHCTHKA Y4e0HOH TN CIUILIAHBI

[Iporpamma  obmeoOpa3oBaTenbHON  yuyeOHOM  aucuumuuHbl — «EcrecTBo3HaHME»
npeaHa3HavyeHa IS U3ydeHUs (U3UKHU, XUMUH, OMOJIOTHH, SKOJIOTHMH B Tpejeliax OCBOCHUS
OoCHOBHOH obpazoBatenbHoi nporpammel CIIO (OOII CIIO) na 6a3e OCHOBHOrO OOLIETO
00pa3oBaHHUs IPH MOATOTOBKE CIEI[MAIHUCTOB CPETHETO 3BEHA.

Pabouas mporpamMma pazpaboTana Ha ocHoBe TpeboBanuit ®I'OC Cpemnero o61ero
00pa3oBaHHusl, IPEIBABISEMBIX K CTPYKTYpE, CONCP)KAHHIO U pe3ysibTaTaM OCBOCHHS y4E€OHOH
JUCUUIUTMHBl  «EcTecTBO3HAHUME», B COOTBETCTBHMHM C PeKOMEHJalMsIMU [0 OpraHU3alUH
HOJTy4eHHs CpeHero oouero obpazoBaHus B Ipeaesiax OCBOCHUs 00pa30BaTENbHBIX IIPOTrPaMM
cpenHero npodeccuoHaIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOrO 00LIero 00pa3oBaHusl C y4eTOM
TpeOoBaHMi (eaepanbHbIX TI'OCYJapCTBEHHBIX 00pa3oBaTENbHBIX CTAHAAPTOB U IIOJy4aeMOU
npoeCCHH WM  CIENHATBFHOCTH CpeIHEro MNpodecCHOHaTBPHOro 00pa3oBaHus (IIHCHMO
JlemapTaMeHTa TrOCYJApCTBECHHOH MOJUTHKH B cdepe MOArOTOBKH pabouux kaapos u JI1O
Muno6puayku Poccuu ot 17 mapra 2015 r. Ne 06-259 ¢ u3MeHEHHSIMH U JIOTIOJHEHUSMHU OT
25.05.2017 r, mportokost Ne3); Ha OCHOBaHHM MPUMEPHOU MporpamMMsbl 00Ie00pa30BaTEILHOMN
TUCUUIUTAHBL «EcTecTBO3HaHUE» Uil NPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3alui,
pexomennoBanHoit @PI'AY «OUPO» pnd peanu3auvu OCHOBHOM IpogeCCHOHATBHOH
obpazoparenpHON nporpammsel CIIO Ha 6a3e OCHOBHOTO 001ero oOpa30BaHUS C ITOIyYEHUEM
cpeanero obmero oopasoBanus (mpoTokod Ne 3 ot 21 urons 2015 r. Perucrpanuonssiit Homep
peuensuu 374 ot 23 wmrona 2015 r.), ¢ yuerom IIpumepHOH OCHOBHOH 0Opa3zoBaTeNbHOU
MIPOTPaMMBI CpeHero obmero oOpa3oBaHus, 0J00peHHOH perneHueM (eneparpHOro y4eOHO-
METOJIMYECKOr0 00BbEIMHEHHS 10 001IeMy oOpa3oBaHuio (MpoTokos ot 28 uroHs 2016 roma Ne
2/16-3); mpukaza 00 yrBepxaenun OI'OC CIIO o1 05.01.2018r. Ne2.

Copmepxxanne mporpaMMbel  «EcTecTBO3HaHHMe)» HamlpaBleHO Ha  JOCTIKEHHE
CIENYIOLIUX LEIeH:

® OCBOCHHE 3HAHHHW O COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHE MHUpa U METoJax
€CTECTBCHHBIX HAyK; 3HAKOMCTBO C HauboJiee BaXHBIMH HACSIMH M JOCTHXCHUIMHU
€CTECTBO3HAHMS, OKa3aBUIMMH OIPEACSIONIee BIUSHUE HA pPA3BUTHE TEXHUKH U
TEXHOJIOTUH;

® OBJaJEHHE YMEHHUSMHU IPUMEHSTH IIOJIyUYCHHBIC 3HAHUS IS OOBSICHEHWS SBJICHUIMA
OKpY)XaIOIIero  MHpa,  BOCIHPHUATHS  WHPOPMAIMK  €CTECTBEHHOHAYYHOTO M
Npo(eCCHOHATIBHO 3HAYMMOTO COACPXKAHHS; PA3BUTHE HUHTEJJIEKTYalbHBIX, TBOPUECKHX
CIOCOOHOCTEH M KPUTHYECKOTO MBIIUIEHUS B XOJE IPOBEJNEHHUS IPOCTEHIIHNX
WCCIIeIOBaHMM, aHAIN3a SBJICHUH, BOCIPUATHS M MHTEPIPETAIIHH €CTECTBEHHOHAYUHOMH
uHpOpMaIUH;

e BOCHHUTaHHE YOEXKIEHHOCTH B BOBMOXKHOCTH I03HAHUS 3aKOHHOW MPUPOJIBI U
UCIIOJIb30BaHUs JOCTH)KEHUH €CTECTBEHHBIX HAYK JJISl PAa3BUTHS LIUBUJIU3ALUU U
IIOBBIIIEHUS KAaueCTBa KU3HH;

® [PUMEHEHHE ECTECTBEHHO-HAYyYHBIX 3HaHUH B IPO(GECCHOHAIBHON IEATEIBHOCTH H
IIOBCEIHEBHOM XU3HU 11 oOecrieyeHus: 0€30IacCHOCTH KU3HEACATENbHOCTH;
IrPaMOTHOTO  HWCIIOJIb30BaHUS ~ COBPEMEHHBIX  TEXHOJOTHH;  OXpaHbl  3J0POBBS,
OKPY>KarOLIENCPETBI.

B nmporpammy BKIIOYEHO COJEp)KaHUE, HalpaBle€HHOE HAa (OPMUPOBAHHUE Yy CTYIEHTOB
KOMIIETEHIIMHA, HeoOXomMMBIX IS KadecTBeHHOro ocBoenus OIIOIT  CIIO wa 06aze

OCHOBHOIr0001Iero 00pa3oBaHus C IMOJyYEHHEM CPEOHEero oluiero oOpa3oBaHHMs; IPOTrPaMMBbl
noarorosxku cneuuanucroscpeaHero 3sena (IIIICC3). Ilporpamma yuebGHON OHUCLMIIIMHEI
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«EcTtecTBO3HaHHE» ONpeJenseT colaepXaHue y4eOHOro MaTepHala, M0CIeJOBaTEIbHOCTh Er0
U3y4YeHHUs, pacrpeaeicHie YIeOHBIX 4acoB, TEMaTHKy pedepaToB, HHAUBUIYAIBHBIX IIPOEKTOB,
BHJIBI CaMOCTOSTEIbHBIX paboT, yYUThIBas cHEelH(UKY MporpaMM HOArOTOBKU CHEIHMAIHCTOB
CpemHero 3BeHa, OCBaWBaeMOM CHENMaIbHOCTH. B  ocHOBe y4eOHOM AMCIMILIMHEI
«EcTrecTBO3HAHME» JIEKHUT YCTaHOBKA Ha (OPMHUpOBAHHE Y CTYICHTOB CHCTEMBI 0a30BBIX
TOHATHH (U3UKU, XUMHH, OUOJIOTHM, 3KOJOTMH, a TaKXKe BbIPaOOTKAa YMEHHMH IPUMEHATH
NOJTy4YEHHbIE 3HAHUS KaK B IPOPECCHOHANBHON NEATEIbHOCTH, TaK U JUI PEICHHs )KU3HEHHBIX
3ajad.

TeopeTrueckue CBelEeHUS IO ECTECTBO3HAHHUIO JOMOJHSAIOTCS JEMOHCTPALUSAMH H
nabopaTopHeiMH  paboTamu. I3ydenue oOmeoOpa3oBaTenbHOM  y4eOHOW — JUCLUIIMHBI
«EcTecTBO3HaHME)Y 3aBepIaeTcs MOABEIEHUEM UTOrOB B (hopMe nuddepeHImpoBaHHOro 3a4eTa
B paMKax IPOMEXYTOYHOH aTTectauuu cTyneHToB B mpouecce ocBoeHus OIIOIT CIIO c¢
nojy4eHueM cpensero ooduero oopasopanus (IIIICC3).

1.2 MecTo y4eOHO# JMCUMIIMHBI B Y4eOHOM MJIaHE

VuebHas qucuuminHa « ECTecTBO3HAHUEY SIBJISETCS YYEOHBIM IIPEIMETOM II0 BBIOODPY U3
obs3aTenpHONM mpeaMmeTHOW oOnact «EcrectBeHHble Hayku» OI'OC cpemnero oOrero
o0pa3oBaHus U u3y4yaeTcs B 0bmeodpasoBarenbHoM nukie yuyeonoro niaana OOIT CIIO Ha 6asze
OCHOBHOTO 0011ero 06pa3oBaHusl ¢ MOJIy4YEHHEM CPEAHEro o01ero oopasoBaHusl.

B yuebupix mnanax [TIIKPC, IITICC3 mecto y4eOHOM muctuIuMHbl «EcTecTBO3HAHUEY
— B cocTaBe 0011e00pa3oBaTebHBIX YYEOHBIX TUCHMIUIMH MO BBIOOPY, (OpPMUPYEMBIX U3
obs3aTenpHbIX npeameTHbIX obnacteir GI'OC cpennero obiero obpa3oBanus, st mpodeccuit
CIIO wmu cnenmanmeHocTedt CIIO  cooTBeTcTByromero mpoduis MpodhecCHOHATEHOTO
obOpa3oBaHusl.




1.3 Pe3yabTaThl 0CBOEHHA YUeOHOH XM CUHMILINHBI

Ta6mnuma 1.3.1 - PopMbI 1 METOBI KOHTPOJISL M OL[EHKY PE3YIbTaTOB OCBOCHUS Y4EOHO! MUCIUIUIAHEI IOJDKHBI IO3BOJIATE IPOBEPATE Y 00yJaroImXxcs
HE TOJBKO CHOPMUPOBAHHOCTD IIPEIMETHBIX PE3yJIbTaTOB, HO ¥ Pa3BUTHE JMYHOCTHBIX M METANIPEIMETHBIX PE3yIbTaTOB 00yYEHMS.

Pe3yabTaTsl

OCHOBHbIE MOKA3aTeJH OLIEeHKH pe3yJjibTaTta

®opMbI U MeTO/IbI KOHTPOJIS U

OLIEHKH
(THYHOCTHBIE, MeTanpeaAMEeTHBIE U NIPeIMEeTHbIE)
JINYHOCTHbIE Pe3yJIbTATHI
- YyBCTBO TOPAOCTM M YBAXEHMA K HCTOPUM M HOCTWXKEHMAM | - NPOSBIEHUE rPaXXJIaHCTBEHHOCTH, MATPUOTU3MA, WutepnpeTauys pe3yabTaToB
OTEH€CTBEHHOH HaYKH; [PaMOTHOE MOBeJIeHNE B NPOPECCHOHANBHON | - 3paHme HCTOPUM CBOEIH CTPaHbl, IOCTHXKEHUN OTEYECTBEHHBIX YUEHBIX; HaOJII0IeHU I 32 JIeATEIbHOCTEIO

OeATENBHOCTH M B OBbITY Npu oOpalleHud ¢ npubopamMud u
YCTpOMCTBAMU

- TOTOBHOCTb K TPOJOJDKEHHMIO OOpa3oBaHMs U  IOBBILEHUA
KBaNM(HKAMKA B M30paHHON NPOGECCUOHANLHON NEATENLHOCTU H
00bEKTHBHOE OCO3HAHKME POJIM €CTECTBEHHOHAYYHBIX KOMIIETEHLIMH
B 3TOM;

- yMeHHE CaMOCTOATENIbHO JOObIBaTh HOBBIE I CeOs
€CTCCTBEHHOHAYUYHbIe 3HAHWS, MWCIOJb3Ysl OJI1 3TOrO HOCTYMHBIE
VICTOYHHKH HH(OpMaLIUHY;

- YMEHHE BBLICTPauBaThb KOHCTPYKTHMBHBIE B3aMMOTHOILEHHUS B
KOMaH/ie 10 peleHHUIO 00mMHUX 3a1a4

- YMEHHE YNpPaBiATb CBOEH I103HABATENLHON HEATEIbHOCTHIO,
TIPOBOJATh CAMOOLIEHKY YPOBHSA COOCTBEHHOTO MHTEJUIEKTYabHOTO
Pa3BUTHS;

- YMEHHE MCIOJb30BaTh JOCTIDKEHUS COBPEMEHHOM HayKd M
TEXHONOIUH MJIsl TOBBILIEHHs COOCTBEHHOTO MHTEJUIEKTYalbHOIO
pa3BUTHA B BbIOPAHHOM NPOGecCHOHaIbHON JEATEIbHOCTH

- coOJroneHue MpaBuil
YCTpONCTBAMU

6e3omacHoro oOpamieHds ¢ npubopamMu H

- IPOSIBJIEHUE AKTUBHOW )XU3HEHHOM MO3ULHH;
- JIeMOHCTpauus

TFOTOBHOCTHU K CaMOCTOSITENIbHOM, TBOp‘{eCKOﬁ
OEATEJIBHOCTH,
- CO3HATECJIbHOC OTHOILIEHHUE K INMPOAOJIKEHUIO O6pa30BaHI/IH
- JAEMOHCTpanus C(i)Ole/IpOBaHHOCTPI MHPOBO33pE€HUA, OTBEYAIOLIETO

COBPEMEHHBIM peausiM;
- IEeMOHCTpALMs MHTepeca K JOCTIKEHUIM (pU3NUECKOH HayKH

o0yuyaroluierocss B IpOLECCE OCBOEHUS
00pa3oBaTeNbHON NPOrpaMMel

MeETanpeAMETHbIC PEe3YJabTaThbl

& OBIAICHME YMEHUSIMM M HaBbIKaMH pa3jIMYHBIX BHUJOB
[IO3HABATENLHOM OEATENBHOCTH IS U3Yy4YE€HUsA pasHbIX CTOPOH
OKPYXatomero ECTCCTBEHHOI'O MUPa,;

- I[PUMEHEHWE OCHOBHBLIX METONOB IIO3HAHUA (Ha6JI}011€HI’IH,

- JEeMOHCTpalus CHOCOOHOCTeH K  yueOHO-UCCIIENOBATENbCKOM U

HpOCKTHOﬁ ACATEJILHOCTH,
- UCIIOJIb30BAHUE PA3JIMYHBIX METONOB PEIICHUSA NPAKTUYECKUX 3a/1aY;
- WUCIIOJIb30BAHWE DA3JIMYHBIX PECYPCOB Ui NOCTHIXXEHUSA ITOCTABJIEHHBIX

JlaGopaTopHO-NIpaKTUUECKHUE 3aHATUS

CemuHapsl

VYueOHo-npakTHiecKkue KoH(pepeHUn
KoHkypchl




HAay4yHOTO OKCIEpMMEHTa) Ui M3YyUeHHs pasIM4HBIX CTOPOH | LieJiei; OnuMnuazsl
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, C KOTOPbIMM BO3HHMKAaeT | - TMPOBEJEHUE CaMOCTOATEJILHOTO ITIOMCKa ectecTBeHHOHay4yHo | [TogroroBka pedeparoB, IOKIAJOB,
HeOOXO0MMOCTh CTAIKMBATHCS B POGECCHOHAIBLHOH chepe; MHpOpMALMM C WCIONb30BAHMEM pa3jIMYHbIX MWCTOYHHKOB (Hay4HO- | KypcOBOE NpPOEKTHPOBAHHE,
- YMEHHE OmNpeieNnsATh LeNd W 3afaud AEATENbHOCTH, BBHIOMPATh | MOMYJSPHBIX M3JAHWM, KOMIIBIOTEPHBIX 6a3 JaHHBIX, PECYPCOB | MCIIOJIb30BaHHME 3NEKTPOHHBIX
CpencTBa A HX HHTepHeTa); HCTOYHUKOB.

AOCTHIXXEHHA Ha MPAKTUKE]
- YMEHHE MCHONb30BATH pPa3JIMUHBIE HCTOYHUKHU [JId NOJTYy4YCHHS

€CTECTBEHHOHayyHOU MH(OpPMALMK U OLEHUBATh €€ JOCTOBEPHOCTh
JUIsL NOCTHOKEHHA TIOCTaBJICHHbIX LeNel 1 3anay;

- UCIOJIb30BAHUE KOMITBIOTEPHBIX TEXHOJIOTUH U1 06p3.60TKH U nepeaavu

€CTeCTBEHHOHAY4HO! WHGpOpMaLMM U €€ NPEACTaBIeHUs] B Pa3jIMIHbIX
bopmax;

- KpUTHYECKas OLICHKa JOCTOBEPHOCTH eCTeCTBeHHOHay‘{HOﬁ
anbopmaunu, nocx‘ynaromeﬁ U3 pa3HbIX UCTOYHUKOB;
= AEMOHCTpaluus CIOCOOHOCTH CaMOCTOATECIIbHO HCIIOJIb30BaTh

HeoOX0oAUMYI0 WH(OPMALMIO AN BBITIOJHEHUS MOCTABJIEHHBIX y4eOHBIX
3ajay;

- coOmoOJeHHe TEeXHUKM 0e30MacHOCTH, TMIMEHBI, pecypcocOepexeHus,
IPaBOBBIX M 3THUYECKUX HOPM, HOPM HH(POPMALIOHHON 6€30MacHOCTH

Ha6monenue 3a HaBbikaMHM paboThl B
rI00aNbHbIX,  KOPNOPaTHBHBIX U
JIOKaJIbHBIX MHGOPMALIMOHHBIX CETAX

npeaMeTHBIE pe3yJIbTaThl

- c(hOpPMHUPOBAHHOCTh NPENCTaBIEHUHA O LENOCTHONW COBPEMEHHOMA
€CTECTBCHHOHAYYHOM KapTHHE Mupa, INpUpPOAE KaK eIMHOU
LEJIOCTHOM CHcTeMe, B3aMMOCBS3U YeloBeka, MPUPOIbl U 00lIecTBa,
MPOCTPaHCTBEHHO-BPEMEHHBIX MacluTabax BceneHHoM;

- BJaJIeHHWE 3HAHUAMM O Haubonee BaXKHBIX OTKPBITUAX U
JIOCTHKEHUSIX B 00JIaCTH

€CTEeCTBO3HAHHMA, MOBIUSBUIMX Ha 3BOJIOLMIO MNPENCTaBIEHUHA O
NPHUPOJIE, HA Pa3BUTHE TEXHUKHU U TEXHOJIOTU;

- cOpPMHPOBAHHOCTb YMEHMSI NPHMEHATb €CTECTBEHHOHAYYHbIE

3HaHUsL U 00BSCHEHMS OKpYXAlOLIMX SBJIEHUH, COXpaHEHHUS
37I0pOBbsi,  oOfecreueHHs  OE30MACHOCTH  JKM3HEAEATENbHOCTH,
Oepe)XHOr0  OTHOLUEHHUS K npUpoze, paLMOHANBHOTO

MPUPOJOIIOIB30BaHNs, @ TaKXKe BbINOJHEHUS POJSU TIPAaMOTHOrO
norpeourens;

- ¢(hOpMUPOBAHHOCTH NPEACTABICHUH O HAyYHOM METOAE MO3HAHMA
OpUPOAbl M CPEACTBAX M3YYEHUs Meramupa, MakpoMupa ¥
MUKPOMMpa;  BlaieHHUe npueMamu €CTECTBEHHOHAYYHbIX
HaOMIOACHNH, OMBITOB, HCCJIENOBAHUI M OLEHKHM JIOCTOBEPHOCTH
NOJIyYEHHbIX Pe3ybTaToOB;

- BJIAJICHUE MNOHATUHHBIM  anmapaToM
MO3BOJISIOLIMM TO3HaBaTh MU,

€CTCCTBECHHBIX  HAYK,
y4aCTBOBaTb B JHCKYCCHUAX TIIO

- 3HaHWE CMbICJIa ECTECTBEHHOHAYUHBIX MMOHATHH: €CTECTBEHHO-HAY4HBIN
METOJ, MO3HAHMs, JJIEKTPOMArHUTHOE II0JIE, JJIEKTPOMAarHUTHBIE BOJIHBI,
KBaHT, 3Bojouus BcenenHoi, Gonbmoil B3pbiB, CoyHEYHAss CUCTEMA,
raJlakThKa, TEepUOJUYECKUl 3aKOH, XWUMU4YecKkas CBs3b, XUMMYECKas
peakuus, MakKpoMoJjiekyna, Oenok, karanu3arop, (EepMEHT, KieTkKa,
mipdepenumanus  kinerok, JHK, Bupyc, Ouonoruueckas 3BOIIOLKS,
6uopa3HooOpa3ue, TMOMyNALMs, IJKocuctema, Ouocdepa, IHTpoOmUs,
OpraHu3M, CaMOOpTraHU3aLus;

- yMeHHeenaTh BbIBO/bI HA OCHOBE 3KCNEPHMEHTANIbHBIX JAHHbIX;

- NPUMEHSTH MOJyYeHHbIe 3HAHWS UIS PEIICHUS €CTECTBEHHOHAYUHbIX
3aj1ay;

- yYMEHME TPHUBOIUTH [PUMEPHI
€CTECTBEHHOHAYUYHbIX 3HaHUH

NPAaKTUYECKOro  UCIIOJIb30BaHHUA

OnepaTUBHBI KOHTPOJIb:

NpOCMOTp U 00CYXJIEHHE [IOKIJIaJ0B,
pedepartos;

NpOBEpPKa U OLIEHKA MPE3eHTaLUH.
OrnepaTUBHBINA KOHTPOJIb:

B YCTHOM WM NUCbMEHHOH (opMe;
TECTUPOBAHHUE;

NpOCMOTP U OLIEHKAa OT4Y&TOB IIO
nabopaTopHbIM paboTam.

PyGesxHbll KOHTPOJIb:

NHUCbMEHHAsl KOHTPOJIbHas paboTa;
KOMOWHUPOBAHHBIH OIPOC




€CTECTBEHHOHAayUHbIM  BOINpPOCaM,  MCIOJb30BaTh  pa3lU4HbIC
WCTOYHMKA HMH(OpMaLUu [N TOATOTOBKM COOCTBEHHBIX paboT,
KpPUTHYECKH OTHOCUTbcA K coobweHusm CMMU, copepxamum
Hay4HYI0 HHYOpMaLHIO;

- chOpMHpOBaHHOCTb  YMEHH NIOHMMATh 3HAUYUMOCTb
€CTECTBEHHOHAY4YHOTI'0 3HAHUs

I KaXIOro 4YejoBeKka HE3aBUCHMO OT ero mnpodeccuoHanbHOM
JESATENBHOCTH, pa3iuyaTh (HakThl U OLEHKH, CPABHUBATh OLIEHOYHbIE
BBIBOJIBI, BUJETh MX CBA3b C KPUTEPUAMM OLEHOK M CBSA3b KPUTEPUEB
C OTPENENICHHON CUCTEMON LIEHHOCTEH.




B pesynbrare ocBoeHus yueOHO#M aucuuimHbel «EcTecTBO3HaHME» y 00ydaroIluXcs
bopMHUpyYIOTCS 00IIIHE KOMIETEHIIUI U JINYHOCTHBIE PE3YJIbTaThI: '

Tabnuna 1.3.2 — O0uue KOMIETEHIMU U IMYHOCTHBIE PE3yJIbTaThI
cnerpanbaocts 38.02.01 «DxoHOMHKA M OyXrajnTepckuit ydué€T (Mo OTpaciisaMm)» , MpHKaz 00
yrBepxkaenun ®I'OC CIIO ot 05.01.2018r. Ne2.

Kon HaumeHoBaHHe pe3yJibTaTa 00y4YeHHUs

BpiOvpate cHocoObl pemeHust 3amad  Mpo(EecCHOHANbHON AEATENbHOCTH TPUMEHUTENBPHO K

Pa3NUYHbIM KOHTEKCTaM;

OK 02 OCyIIeCTBIIATh MOUCK, aHAIU3 M WHTEPNpPEeTalMI0 MH()OpMALMU, HEOOXOIUMOH IUls BBITOIHEHUS
3a1a4 npogeccUoHaNbHOH NesTeIbHOCTH;

OK 03 | IlmaHupoBaTh U pea30BbIBaTh COOCTBEHHOE NPO(ECCHOHANPHOE 1 TMUHOCTHOE Pa3BUTHE;

OK 04 Pa6oTars B KOJUIEKTUBE U KOMaH[e, 3()(HEKTUBHO B3aUMOJEHCTBOBATE C KOJUIEraMH, PyKOBOACTBOM,

KJIMEHTaMH;

OcCyIecTBIIATh YCTHYIO M NMHACBMEHHYI0 KOMMYHHKALHMIO Ha rOCyIapCTBEHHOM si3blke Poccuiickoit

Penepauyy ¢ y4eTOM 0COOEHHOCTEH CONMAIbHOrO M KYIbTYPHOrO KOHTEKCTa;

[TposABIATE TpaXXAaHCKO-IIATPHOTHYECKYIO NO3UIHMIO, JEMOHCTPHPOBATh OCO3HAHHOE IIOBENEHUE Ha

OK 06 | ocHOBe TpaAULIMOHHbBIX 001eYeI0BEYECKUX LIEHHOCTEH, NIpUMEHATh CTaHJapThI

AQHTUKOPPYITLOHHOT O NTOBEJCHHS;

ConelicTBOBaTh COXPAHEHHIO OKpY Kalollel cpelibl, pecypcocbepexeHuIo, 3(pHeKTUBHO NEHCTBOBATh

B Upe3BbIYalHbIX CUTyalHsX;

Hcnonp3oBaTh cpeactBa (DU3MUECKOH KynbTypbl AN COXPAaHEHMS M YKPEIUIEHMS 3I0POBbSA B

OK 08 | mpouecce npoecCHOHANBHON AEATENBHOCTH U MOAACPIKAHUS HEOOXOAMMOro ypOBHS (PU3HYECKOH

HOJrOTOBJIEHHOCTH;

OK 09 | HMcnosp3oBaTh HH(GOpPMALMOHHBIE TEXHOJIOTHHU B IIPO(eCCHOHATEHOH NeATeNbHOCTH;

OK 10 | ITonmp3oBaThes MpodeccHoHaIbHON NOKyMEHTalMeH Ha ToCy1apCTBEHHOM M MHOCTPaHHOM S3bIKax;

Hcnonb3oBaTh 3HaHMA MO (DMHAHCOBOM TpaMOTHOCTH, IUIAHUPOBATH INPEANPHHUMATEIBCKYIO

OK 01

OK 05

OK 07

OK 11 <
JIeATeIbHOCTh B MPpodecCHOHANBHOM chepe. )

P 6 [TposiBsIFOIMIA YBa)KEHHE K JTIOJSIM CTApIIEro MOKOJIEHUS ¥ TOTOBHOCTh K YYaCTHIO B COLUAILHON
HOAJEPKKE M BOJOHTEPCKUX JBIKCHUAX

P 7 Oco3HaroUIKi NPHOPUTETHYIO LEHHOCTh IMYHOCTH YEJIOBEKa; YBaXKAIOIMH COOCTBEHHYIO U TyKYIO

YHHKaJIbHOCTP B Pa3IMYHbBIX CUTYaLUsIX, BO BceX opMax U BUAAX JEATeIbHOCTH.

[MposABISAIOMIMM U JEMOHCTPHPYFOLIM YBa)KEHHE K IIPENCTaBUTENAM Pa3IUYHBIX STHOKYIbTYPHBIX,
JIP 8 COLIMAIbHBIX, KOH()ECCHOHANBHBIX ¥ MHBIX IpymIl. CONpHUYacTHBIA K COXpaHEHHIO, IPEYMHOXXEHHUIO U
TPAHCJIALMY KyJIbTYPHBIX TPaAULUHA U HEHHOCTEH MHOIOHALIMOHAJbHOIO POCCHHCKOr0 roCyAapcTBa
Co6uroJaro1uii ¥ ponaraHaUPYOILKii IpaBUia 310POBOro U 6e30macHoro 00pasa XKU3HH, CIIOpTa;
[peIyIpexX TAOLIHI MO0 MPEoJOoNeBAOLIHI 3aBUCUMOCTH OT aJIKOroJisi, TabaKa, ICHXOaKTHBHBIX

JIP 9 % i
BEIECTB, a3aPTHBIX UTp U T.A. COXPAHAIOLINI ICUXONOrHYECKYIO YCTONYUBOCTE B CHTYaTUBHO
CJIOKHBIX MJIM CTPEMUTENbHO MEHSIOIIMXCS CUTYalMAX

P 10 3a00TAIMIACA 0 3aLIKUTE OKPYXKAIOLIEH Cpefibl, COOCTBEHHOM 1 4y)K0i 0€30MaCHOCTH, B TOM YHCIIe

1¢poBoi
[TpuHuUMaromui ceMeHble HEHHOCTH, TOTOBBIN K CO3[aHUI0 CEMBU U BOCITUTAHMIO IETENH;

JIP 12 | meMOHCTPUPYIOIIMIA HENPUATHE HACHIINS B CeMbe, YXOa OT POAUTENbCKONW OTBETCTBEHHOCTH, OTKa3a
OT OTHOIIEHHI CO CBOMMH JETbMH M MX (HHAHCOBOTO COJCPIKaHHU §

KoHTpoms ¥ oleHKa pe3ylbTaToB OCBOGHMsA aucuuiuiuHbl  «EcTtecTBO3HaHuME»
OCYUIECTBIISIETCS IIPEIO1aBaTEeM B IIPOLIECCE IIPOBEIEHUs TECTUPOBAHUS, a TAKKE BBIIIOTHEHHS
00yJaromMucs JTa0OpaTOPHBIX, MPAKTUYECKUX M CaMOCTOSITENBHBIX pabOT, TBOPYECKHUX
3a/laHMi, WHIMBHIAYATbHBIX 3aJaHWi, HamucaHus pedepara, MOATOTOBKH HHGPOPMAIMOHHBIX
COOOINEHHH, B TOM YHCJIE BBIIOJIHEHHBIX C IIOMOIIBIO MYJIBTHUMEAUHHOW KOMIIBIOTEPHON

nporpamms! PowerPoint.




@OpMBI U METOJII KOHTPOJISI B OIICHKH PEe3yJIBTATOB 0OYUEHHUS MMO3BOJISIOT MIPOBEPSTH Y
o0ydaromuxcs He TOJBKO C(HOPMHUPOBAHHOCTH OOINMMX KOMIETEHIMH, HO M WX DPa3BUTHE,

YMCHHUS, 3HAHUA.

Tabmuua 1.3.3- KoHTposib U OLIEHKa pe3yIbTaTOB OCBOCHHS Y4eOHOM TUCHUIUIHHEI

«EcTtecTBO3HaHUE»

crenuanbHOCTh 38.02.01 «OKoHOMHUKA M OyXranTepeKui y4€T (10 0TpacisiM)» , puKas 06
yrBepxkaeHun @I'OC CIIO ot 05.01.2018r. Ne2.

Pe3ysnbraTel 00y4yeHuUs
(OCBOEHHBIE YMEHHUS, YCBOCHHbIE
3HaHU)

Konpsl hopMupyembIx
00LIMX KOMITETEHUHH 1
JIMYHOCTHBIE PE3yJIbTaThI

(DOPMBI 1 METOAbI KOHTPOJIA 1 OLICHKH
pe3yabTaToB 00ydYeHUS

3uameo

o CMBICI MOHSITHH:
€CTECTBEHHOHAYYHbI! METOJ MO3HAHMS,
3JIEKTPOMArHUTHOE noJe,
JJIEKTPOMAarHUTHBIE  BOJIHBI,  KBaHT,
3BOJTFOLUS BceneHHoM, 0OJIBIION
B3pbIB, CONTHEUHAst CUCTEMA, rajlaKTHKa,
NEepHOAMYECKUH 3aKOH, XHMHUYecKas
CBSI3b, XHMHYecKas peakuus,
MaKpoMOJeKyaa, OeNoK, KaTalu3aTop,
depmeHT, KIeTKa, audepeHIalys
kietox, JTHK, Bupyc, Guonorudeckas
3BOJIIOLIMS, 6uopasHoobpasie,
NOMyJIAUKs, JKOCHUCTeMa, Ouocdepa,
9HTPOIMS, OPTaHU3M, CAMOOPraHU3alys

OK1-6
JIP 06-10;12

Texymuii KOHTponb B (pOpME TECTUPOBaHU,
WHIWBUIYalbHOTO YCTHOTO ompoca,
BBITTOJTHEHUS TBOPYECKHUX 3afaHuH,
71ab0paTOPHBIX U CAMOCTOATENBHBIX paboT

° BKJ1a] POCCHHCKHUX u
3apy0esKHbIX YYeHBIX, B
(opmMupoBaHue COBPEMEHHOM

€CTECTBEHHOHAYYHOM KapTHHBI MUpPa

OK1-11
JIP 06-10;12

Texymuii KOHTponb B (OpME TECTHPOBAHHS,
UHUBUIYallbHOTO YCTHOTO oIpoca,
BBINIOJIHEHHUS TBOPYECKUX 3aJaHui,
1a00paTOpPHBIX M CaMOCTOSITENBHBIX  padorT,
3alMThI peepaToB U MOATOTOBKY MTPE3EHTALUI

Ymemso

. NPUBOANTDH npHUMephbl
JKCIEPHMEHTOB ] (nnu)
HAO0OAEHUIA, 000CHOBBIBAIOIUX:
aTOMHO-MOJIEKYJIIPHOE CTpOEHHE
BEILECTBA, CyLIeCTBOBaHME
3JIEKTPOMAarHUTHOTO TOJISt u
B3aUMOCBS3b 3JIEKTPUYECKOTrO "
MarHUTHOrO  IOJIeH, BOJHOBBIE U
KOPITyCKYyJISIpHbIE ~ CBOWCTBA  CBETa,
HeoOpaTHMOCTh TEIUIOBBIX MPOLECCOB,
pasberaHue ranakTHK, 3aBUCHMOCTb
CBOMCTB BeINECTBA OT CTPYKTYpEI
MOJIEKYJ,  3aBHCUMOCTb  CKOPOCTH
XUMHYECKUX PEaKLHUil OT TeMIepaTyphl
¥ KaTaJlu3aTOpOB, KJIETOYHOE CTPOEHUE
JKMBBIX oOpraHu3MmoB, pons JHK xak

HOCHTENA HacJeICTBEHHOMH
uHGOpMaLMK,  JBONIONMIO  JKMBOH
IpUPONbI, TpPEBpAlCHHs JHEPrHH H
BEpPOATHBIM XapakTep IIPOLECCOB B
XKHBOM W HEXHMBOH  HPHpOIE,
B3aUMOCBSA3b KOMIIOHEHTOB
9KOCHCTEMBI, BJIUSHUE MOESATENbHOCTH

OK1-6
JIP 06-10;12

Tekymmii KOHTpONb B (opMe TECTUPOBAHUS,
WHUBUIYaJbHOTO YCTHOTO ompoca,
BBITIOJTHEHHS TBOPYECKHX 3a/laHul,
1a00paTOPHBIX ¥ CAMOETOATENBHBIX PadoT
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YEJIOBEKA HA DKOCUCTEMBI

. BbIABUIraTh  THIOTE3bl U OK1-6 Texymuii KOHTpodb B (hOpME TECTUPOBAHM,

npeanaratb MNyTH HX NPOBEPKH, JIP 06-10;12 WHIUBUIYaJIbHOTO YCTHOT'O ompoca,

ACHdYe  BEIBOALI  Ha,  GCHOBe BBITOJTHEHHA TBOPYECKHX 3aaHUH,

s ¥ i i HallenlR, 71a00paTOPHBIX M CaMOCTOSTENBHBIX  padorT,

IpeICTaBIeHHBIX B BHIE rpaduka,

TaOJIMLBI MU TarpaMMel 3K THI vpe(bepaTOB U HIOATOTOBKH
Npe3eHTaluM.

o NPUBOAUTH npuMepsl, OK1-11 Texymuii KOHTpOJIb B dopme

NOKA3bIBAIOLINE, YTO: HAOMIONEHUA U JIP 06-10;12 UHIMBUIYAIbHOrO YCTHOTO ¥ IHCBMEHHOrO

OKCTIEPUMEHT  SBIISFOTCS OCHOBOH AIA ompoca, 3allUThl pe(epaTtoB U MOATOTOBKU

BBIIBW)KEHUS TUIOTE3 M TEOPHH, npe3eHTaLHiA,

MO3BOJISIIOT ~ MPOBEPUTh  UCTUHHOCTb

TEOPETUYECKUX BBIBOJOB; (GU3MIecKas

TEOpHs JAeT BO3MOXXHOCTb OOBACHATDH

U3BECTHbIE  SBIEGHUA  IPUPOABI U :

HayyHble (aKTbl, MpPEACKa3bIBaTh ELIe

HEU3BECTHBIE SIBIICHUS,;

° 00BACHATH NPUKJIaJHOE OK1-11 Texkymuii KOHTPOJIb B (OpME TECTHPOBAHUS,

3HaYeHUe BasKHeHIIHMX J0CTHXKEHUH B JIP 06-10;12 VHIWBUIYaAIEHOTO YCTHOIO orpoca,

00J1aCTH  eCTeCTBEHHBIX HAayK M. BEITOHCHES TBOPYECKHUX 3a7aHuUiH,

PSSRTNE. SRRy, IpaRciiopts, o 7a0bopaTOPHBIX M CaMOCTOSTENBHBIX  paboT,

i SPESES T 3amuThl pedepaToB ¥ MOArOTOBKYU NPE3EHTALUM

CHHTETHYECKUX MaTepHuasoB c

3aJaHHBIMH  CBOMCTBaMHM, CO3/aHHE

OHUOTEXHOJIOTHH, JIEYEHHS

UH(EKIMOHHBIX 3a00JIeBaHUMN, OXpaHkbI

OKpY>XaoLEH Cpeibl

o paborarts c OK1-6 Tekywuit KOHTPOIb B (OpPME TECTHPOBAHUS,

eCTeCTBEHHOHay4YHOi HHpopMauuei, JIP 06-10;12 MHIMBHUIYaIbHOTO YCTHOTO ¥ IMMCbMEHHOT0

coxepxauieiicas B coobmennax CMH, ompoca,  BHINONHEHMS  J1abOpaTOpHBIX U

HHIPpHETPECYPERX, BELPHHO- CaMOCTOSITEBHBIX paboT

NOIYJAPHOH  JUTepaType:  BIAJETh

MeToJaMH TIOKICKa, BBIZIENIATh

CMEICTIOBYKO OCHOBY M  OLIEHMBaTh

JIOCTOBEPHOCTh HH(pOpMaLUU

° HCII0JIB30BAThH OK1-11 Texkymuii KOHTPOJIb B (opMe TeCTUPOBAaHMI,

npuoOpeTeHHbIe 3HAHUSI U YMEHHS B JIP 06-10;12 WHIMBUIYAJIbHOTO YCTHOrO H IIMCbMEHHOTO

NPaKTHYECKOH  JAesATEILHOCTH u
NoBCeIHEBHOM KH3HU: UIA

-OLIEHKH  BJMAHMA Ha  OpraHu3M
YeNoBeKa JJIEKTPOMarHUTHBIX BOJIH U
panvoaKkTHUBHBIX U3ITy4YEHHUH;
-3HeprocOepex eHus;

-0e30macHoOro HCIO0JIb30BaHUSA
MaTE€pHaloOB M XMMHUYECKHX BELIECTB B

OBITY;

-MPOUITAKTUKH UH(PEKIMOHHBIX
3a00JI€BaHUIHA, HUKOTHHOBOIA,
AJIKOTOJIbHOM u HapKOTHUYECKOMH
3aBUCUMOCTEH;

-OCO3HAHHBIX JIMYHBIX JEHCTBUHU IO
OXpaHe OKpPYXaroIleH Cpebl;
-ocsamsaemMbie OK u I1K

ompoca,  3alUThl pedepaToB U IOArOTOBKA
npe3eHTauui
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1.4 Copep:xxanue yueOHOH THCIANIHHBI
OU3UKA

Beenenne

@usuka — ¢yHIaMeHTalbHas Hayka O mpupoje. EcTecTBeHHO-HAyYHbIH METO/ MO3HAHHUS, €T
BO3MOXXHOCTH U T'PaHUIB] TPUMEHUMOCTH.
EnuHCTBO 3aKOHOB NMpPHPOJBI M COCTaBa BelECTBa BO BceneHHOH. OTKpBITI/Iﬂ B ¢usuxe —
OCHOBA IIpOrpecca B TEXHUKE U TEXHOJIOTMH IIPOU3BOCTBA.
Mexanuka
Kunemaruka. Mexanungeckoe nsmwxenue. Cucrema orcuera. TpaekTopust JBH>KEHHUS.
IIyte. Ilepemerenue. PaBHoMepHOe npsmonuHelHoe apwkeHue. CkopocTs. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIDKEHHS. 3aKOH CIIOKEHHs CckopocTted. CpemHssi CKOpPOCTh IIpH
HEpaBHOMEPHOM JIBIDKEHHWH. MTrHOBEHHass CKOPOCTb. PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
nerxenue. Yckopenue. CBoOOHOE MaJeHHEe Tel.
Jlunamuka. Macca u cuia. B3aumopeiictsre Ten. 3akoHb! JuHAMUKU. CHIIBI B IPUPOAE.
3aKOH BCEMUPHOIO TATOTEHHS.
3aKOHBI COXpaHEHHS B MeXaHUKe. MiMmynbe Tena. 3aKoH COXpaHEHHs UMITYJIbCa.
PeaxtuBHOe nBrmxeHne. Mexanuueckas pabora. MomHocTs. Mexanudeckas: JHepTusl.
Kunernueckass sHeprus. Kuneruueckas sHeprust u pabora. IloTeHuumansHas >HEPrus B
IPaBUTALMOHHOM I10JI€. 3aKOH COXPaHEHUS M0JHOH MEXaHUYECKOH SHEPruH.
JdemoHcTpanun
OTHOCHTENBHOCTh MEXAHUYECKOTO IBH)KEHHUS.
Buapl MexaHUUYECKOTO IBHIKEHUS.
WuepTHOCTH TEI.
3aBUCHUMOCTH YCKOPEHHS TeJla OT €ro MacChl U CHJIBI, ICHCTBYIOIICH Ha TEJIO.
PaBeHCTBO U NPOTUBOMOJIOXKHOCTh HAIPABICHUSI CUJT IEHCTBHS U IPOTHUBOICHCTBHUS.
HeBecomocCTs.
PeakTuBHOE TBM)XKEHUE, MOJICIIb PAKETHI.
V3MeHeHue 3Hepruu pu COBEPIICHUH pabOThI.
IIpakTH4eckoe 3aHsATHE
HWccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI OT Beca TeJia.
OcHOBBI MOJIEKYJISIPHOH (U3UKHU U TEPMOIHUHAMHKH .
Mounekynsspaast ¢u3uka. ATOMUCTHYECKas TeOpHsl CTPOCHHS BelecTBa. HabmomeHws u
OIBITHI, MOATBEPXKIAIOLIUE ATOMHO-MOJIEKYJSIPHOE CTPOCHHE BelecTBa. Macchl U pa3Mepbl
MoJIeKyJ. TermioBoe ABM)KEHME YacTUIl BelllecTBa. bpoyHoBckoe aBmkeHue. VmeanbHbId ras.
Temmepatypa kak Mepa CpeqHEH KHHETHYECKOH OSHEprMM 4YacTHIl. Y paBHEHHE COCTOSHUS
uaeaNbHOro raza. Moaens xuakocTy. [[oBepXHOCTHOE HATSDKEHHE U CMadyHBaHHUE.
Kpucranmuueckue u amopdHbIie BelecTna.
Tepmommuamuka. BuytpeHHss sHeprus. Pabora u TerurooTnaga Kak CIIOCOOBI M3MEHEHUS
BHYTpeHHEeH sHepruu. [lepBelif 3aK0H TepMOAUHAMUKHU. TenIoBbIe MAIIUHBI ¥ UX IPUMEHEHUE.
JdemoHcTpanun
JIBm>xeHre OpOYHOBCKUX YaCTHII.
Huddysus.
SIBNeHMs MOBEPXHOCTHOTO HATSDKEHUSI MU CMAYMBaHU.
Kpucrammsl, aMmopdHbIe BemecTBa, )KUIKOKPUCTALUTHUECKHE Tea.
V3MeHeHHe BHYTPEHHEH SHEPIHH TeJ IIPHU COBEPIISHUU pabOThI.

OCHOBBI 3JIEKTPOAHHAMUKH
OnexkTpocTatika. BzauMonmeWcTBHe 3apsHKEHHBIX —Tell. OJEKTpUYeCKHH 3apsal. 3aKoH
COXpaHEHHUs AIEKTPHUECKOro 3apsia. 3akoH KynoHa. DinexTpocTaTiHuecKoe MmoJie, ero OCHOBHBIE

XapaKTCPUCTHUKH U CBA3b MEXIOY HUMH.
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[Tocrostaubiit Tok. IlocTostHHBIN anekTpuueckuil Tok. Cuia TOKa, HApPsHKEHHUE, JIEKTPUIECcKOoe
compoTtuBieHue. 3akoH OMa I yJacTKa 3JIeKTPUIECKON eI .
MaruuTtHoe nosie. MarHuTHOE I0JI€ U €r0 OCHOBHBIE XapaKTEpUCTUKU. JIeiicTBHE MarHUTHOTrO
II0JIS1 Ha IPOBOJHUK C TOKOM. 3aKOH Amiepa. DNeKTpoABUraTesb. SIBJICHUE JIEKTPOMArHUTHOM
UHAYKIUH.
JAeMoHCcTpanun
DNeKTpU3anus Tel.
BzaumMopeiicTBre 3apsKeHHBIX TEJ.
HarpeBanue npoBOJHHUKOB C TOKOM.
OmnsIT Opcrena.
B3aumonelicTBre MPOBOAHUKOB C TOKOM.
JlelicTBHe MarHUTHOT'O MOJISl HA MPOBOJAHUK C TOKOM.
Pa6ora anexrponBurarens.
SIBiIeHME 37IEKTPOMArHUTHOW MHTYKIUH.
IIpakTHYeckoe 3aHSITHE
Cbopka SIEKTpPUYECKOH LENH, M3MEPEHHE CHIIBI TOKA M HAOpsHKEHUsS Ha €€ pasIuIHbIX
ydJacTKax.
KoJsiebanus n BoJIHBI
Mexannyeckue xojiedanus u BoaHbl. CBoOOIHBIE KONeOanus. [lepuos, yacToTa ¥ aMILTATY/ja
kosiebanuii. ['apMonmueckue konebanus. MexaHu4eckue BOJHEI U UX BUIBL.
3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBbIE BOJIHBI. YJIBTPa3BYK M €r0 UCIOJIb30BaHHUE B MEIUIUHE U
TEXHHUKE.
OeKTpoMarHuTHEIE KojieOaHus U BOJHBI. CBOOOIHBIE ANIEKTPOMArHUTHEIE KOJIEOaHHUSI.
KonebarenpHplit KOHTYp. ODJEKTPOMAarHUTHOE MOJE. DJIEKTPOMArHUTHbIE BOJHBL. CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH.
CBeroBble BOJHBL. Pa3BUTHEe TIpEeICTaBIIEHHH O TPUPOAE CBeTa. 3aKOHBI OTPAKEHUS W
IPEJIOMJICHHS CBETA.
Jlunzpl. @opMynia TOHKOM JTHH3BI.
JdemoncTpanun
Kose6anust MaTeMaTH9IeCcKOro U MPy>KMHHOTO MasiTHUKOB.
Pabota snexTporeneparopa.
V3nydeHue U IpHeM 3JIeKTPOMAarHUTHBIX BOJH.
Pagunocssss.
Paznoxxenue 6enoro ceTa B CIIEKTP.
WnaTepdepenuus u qudpakxiius cBera.
OTtpaxxeHue U IpeJOMIICHHE CBETA.
Onrtuyeckue mMpudOpPHL
IIpakTH4ecKkue 3aHATHS
W3ydenune xoyiebaHU MaTeMaTHYECKOIO MasiTHUKA.
W3yyeHue uHTEpPEepeHIIMU U TUPPAKLUU CBETA.
JJiIeMeHThI KBAHTOBOH (pu3uKu
KBanrtoBbIe cBoiicTBa cBeTa. KBanToBas runoresa [Lianka. @otoanexrpudeckuit 3QPexr.
®usuxa aroma. Mogenu crpoenus atoma. OnsIT Pesepdopra.
®u3HKa ATOMHOI0 SAApa U 3JIeMeHTapHBIX YacTHl. CoCcTaB M CTPOEHHE aTOMHOTO s/Ipa.
PanuoakTHBHOCTH. PasinoakTHBHBIC U3TYYECHUS U UX BO3JEHCTBHE HA )KUBBIE OPTaHU3MEIL.
JdemMoHcTpanun
®otorddexr.
DOTO3IEMEHT.

H3ny4enue nazepa.
JInHeltyaTele CIEKTPBI pa3IMYHEIX BEIIECTB.
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CyeTyuK HOHM3UPYIOIUX U3TYyYCHUH.

Bcenennas u ee 3Bosonus
Ctpoenne u pazsurue Beenennoit. Moaens pacuupsitomieiics BeeneHHoiA.

IIpoucxoxaenue CorHeuHoii cucrembl. CoBpeMeHHas Gpu3nyuecKas KapTHHA MHUpa.

XUMUsA
OBIIIASA U HEOPTAHHYECKAS XUMMU S

Beenenne
XuMuyeckas KapTHHA MUpPa KaK COCTaBHAs 4acCTh €CTECTBEHHOHAYYHOM KapTHHbBI MUDA.
Ponp xuMuu B XKU3HU COBPEMEHHOTO OOIIECTBA.
[IpumMeHeHue MOCTI)KEHUH COBpPEMEHHOH XHMHUH B TyMaHUTapHOH cdepe aesTeNbHOCTH
oO1ecTBa.
XumMudeckoe cojaepkaHue y4eOHOM JUCHUIUIMHBI «EcTecTBo3HaHWe» TIPU  OCBOECHHH
cnequanpHocTed  CIIO  couuanbHO-3KOHOMHMYECKOTr0 M TyMaHHUTapHOro  mpoduiei
npoeccHoHaILHOr0 00pa3oBaHHMS.
OcHoBHbIE NOHATHSA H 32aKOHBI XUMHUH
IIpenmer xumum. BemectBo. AtomM. Monekyna. XUMHYECKHH 3JIEMEHT W (OPMBI  €ro
cyuiecTBOBaHuUs. [IpocThie U CIIOXKHBIE BEIIECTRA.
JeMoHcTpannu
Habop Moneneit aToMOB 1 MOJIEKY L. :
Wzmepenue BemecTBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB U MOJIEKYI.
OTHOCHUTENnpHBIE aTOMHAas W MoJekylspHas wmacchl. KonmyectBo BemectBa. [locTosHHAs
ABoranpo. Monspras macca. 3akoH ABoraapo. MoJsipHbIi 00beM ra3os.
KonuuyecTBeHHblE M3MEHEHHMsIT B XUMHM KaK 4YacTHBIM CilIy4ail 3akOHOB Iepexoja
KOJIMYECTBEHHBIX U3MEHEHUH B KaueCTBEHHEIE.
Wnmoctpanuu 3aKkoHa COXpaHEHUs] MacChl BELIECTBA.
Ilepnoguuecknii 3aKoH
Ilepuoanueckas cucreMa xumudeckux 3j1eMeHToB /. . MenaesneeBa
Otxprrtie [lepuomugeckoro 3akoHa. [lepuonuueckas cucreMa XUMHUYeCKHUx 3jemeHToB J[. .
Meneneena.
3nauenue [lepuonuueckoro 3akoHa u Ilepuoauyueckor cucTeMbl XUMHUUYECKHX dteMeHToB 1. U.
MeHieneeBa Ui pa3BUTHS HAyKW ¥ TOHUMAaHUSI XUMUYECKOW KapTHHBI MUDA.
JdemoncTpanus :
Paznmuunsie popmel [lepuoauyeckoit cucteMsl xumudeckux siaeMenToB J[. . Meneneesa.
Crpoenne Bemecrsa
KoBasneHTHas CBsI3b: HEenosipHas U nosisipHasi. loHHast ¢Bs3b. KaTHOHBI U aHHMOHBL.
Meraminueckas cBsi3b. BogoponHas cBs3b.
JdemoncTpauus
OO0pa31ibl BEIECTB B MAaTEPHAJIOB C Pa3IMYHBIMU THIIAMH XUMHUYECKOH CBSI3U.
Bona. Pacteopsl
Bonma B mpupone, OBITYy, TEXHHKE M Ha NMPOU3BOACTBe. PU3NUYECKHEe M XMMUYECKHE CBOMCTBA
BoJbI. OnpecHeHHEe BOIbI. ArperaTHbIE COCTOSIHUS BOJIBI M €€ IepeX0sl U3 OJHOI0 arperaTHOro

COCTOSIHUS B IPYTOE€.
JemMoHcTpanus
du3nyecKkre CBOMNCTBA BOIbI: TOBEPXHOCTHOE HATSDKEHUE, CMAaYHBaHUE.
Xumuyeckue peakuuu. [ToHsTHE 0 XUMHYECKOH peakiuy. TUIIBl XUMHYECKUX pPeaKLui.
CKOpOCTh peakIi | (aKTOphl, OT KOTOPBIX OHA 3aBUCHT.
HemMoHcTpanust
XUMUYECKHE PeaKI[My C BBIICICHUEM TEIIOTHI
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Heopranuyeckue coenHeHHA
Knaccupuxanusa HeopraHu4ecKHMX coeJMHEHHMH M HuX cBoicTBa. OKCUIBI, KHUCIOTHI,
OCHOBaHUS, COJIH.
Ilonsitne o ruaposmse coseil. Cpena BOIHBIX DPACTBOPOB COJICH: KHCIas, HeHTpalIbHasd,
menoyHas. Bogopoausiit nokasarens pH pactBopa.
Metanael. O0ume ¢puznyeckre 1 XUMUYECKHE CBOXCTBA METALIOB.
Hemerasabl. O01mas xapakTepuCTHKa IJIaBHBIX TOATPYII HEMETAJUIOB Ha IPUMEPE TaJIOr€HOB.
BaxHeiiue coequHEHNs] METAUIOB U HEMETAJIJIOB B IIPUPOJE U XO3SIMCTBEHHOHN IEATENBHOCTH

YesoBeKa.
JdemoncTpauuu
B3aumoeiicTBHE METALJIOB ¢ HEMETaJNIaMH (LIMHKA C CEpOH, aJIIOMHHUS C H0JI0M), pacTBOpaMHu
KHUCJIOT U LIEJIOYEH.
['openue MeTayuioB (IIMHKA, XKeJie3a, MarHus) B KUCIIOPOJE.
B3aumMoelicTBrE a30THOM M KOHLICHTPUPOBAHHOM CEPHON KUCIIOT C MEBIO.
BoccranoBuTenbHBIE CBOXCTBA METAILIOB.
IIpakTH4yeckue 3aHATHSA
Onpenenenue pH pactBopa coseil.
B3aumopeiicTBiue METAIIOB C PACTBOPAMU KHUCIOT U COJIEH.
Oprannyeckasi XuMust

OprannyeckHe coeuHeHHs
OCHOBHBIE NOJIOKEHHSI TEOPHMH CTPOEHUsI OPraHMYecKHX coeaumHeHmii. MHoroobpasue
OpraHWYeCKUX coequHeHui. [lonsaTHe n3omMepuu.
Yraesogopoapl. IlpenenbHble W HENpENENbHBIE YIJIEBOAOPOABI. Peaklus NOJIMMEpH3ALMU.
[IpuponHble HCTOYHUKUA YIJIEBOJOPOAOB. YTIJIEBOJAOPOABI KaK OCHOBAa MEXIYHapOIHOI'O
COTPYIHHYECTBA ¥ BAXKHEHIITUH HCTOUYHUK HopMUpoBaHus Oromkera PO.
Kucaopoaconep:xxkamue opraHudeckne BemecTBa. [IpeacTaBuTenu KHCIOPOACOAEPKALIMX
OpPraHMYECKUX COCIMHEHUIH: METUJIOBBIM M STUIIOBBIA CIUPTHI, INIMLEPUH, YKCYCHAs KUCIIOTA.
XKupsI KaK CI0XHEIE YPUPHL.
YrneBoipl: IIII0K03a, KpaxMal, LeUI0JI03a.
A3oTcoepikamue OpraHnvyecKue coeJUHeHUsl. AMUHBI, aMUHOKUCIOTHI, Oenxu. CTtpoeHue u
6uonornyeckas QyHKIUS OETKOB.
JdeMoHcTpanun
[Tonydyenue >THIEHA MW €r0 B3aUMOJICUCTBHE C pPACTBOPOM IIepMaHraHaTa Kaius, OpOMHOH
BOJIOH.
KauecTBeHHast peakiusi Ha IIIMLEPHUH.
IIBeTHBIE peakiuu OEIKOB.
Ilnacrmacesl m BoJtokHa. [loHATHE O IUTacTMaccax M XUMHUYECKHX BOJIOKHaX. HaTypasibHble,
CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
JemoHcTpanus
PaznuyHble BUIBI ITACTMACC U BOJIOKOH.

XHUMHA H KHU3Hb
XuMHS ¥ OPraHu3M JdeToBeKa. XUMHYECKUE 2JIEMEHTHI B OpraHus3Me yesioBeka. Opranudyeckue
¥ Heopranuyeckue BemectBa. OCHOBHBIE JKU3HEHHO HEOOXOAMMBIE COEIUHEHMs: O€NKH,
YIIE€BOIBI, )KUPbI, BUTAMHHBL. YTIJEBOJbl — IJaBHBIH HCTOYHHK SHEPrMM opranumsma. Poib
KHPOB B OpraHu3Me. X0JECTEPUH U €ro POjb B 3[I0POBELE YEIOBEKA.
MunepaipHble BELIECTBa B INPOAYKTaxX MNHTaHHs, NHLeBble o0aBku. COalaHCHpOBaHHOE

IIMTaHHuEC.

15




Xumus B 6bITy. Bona. KauectBo Bozpl. Moromyue u yuctsiiue cpencrsa. [Ipasuia 6e3onacHoi
paboTHI cO CpeIcTBaMU OBITOBOM XUMHUH.

BUOJIOI'Us
Buosorusi — cOBOKYNMHOCTH HAYK 0 *KHBOH NMpHpoJe.
MeToabl HAYYHOr0 NO3HAHMS B OHOJIOTHH

Kusas npupona kak 0OBEKT M3ydeHHs] OMOIOTHH. MeToNbl MUCCIIeNOBaHUs )XKUBOU IPUPOAEI B
6uosiorun. OnpeneneHue KU3HU (C MPUBJICUCHUEM MaTepUata U3 pa3ieioB (U3UKU M XHUMHUH).
YpOoBHU OpraHu3aluy KU3HY.

JeMoHcTpanuu

YPpOBHH OpraHu3aIHH XKU3HH.

Mertoap! mO3HAHUS )KUBOH IPUPOJIBI.
Knerka

Hcropus usydenus kiaetku. OCHOBHBIE MTOJIOKEHUS KJIETOUHOH Teopuu. Kierka —
CTPYKTYpHO-QYHKIIMOHANIbHAS (3JIeMEHTapHasl) eAMHULIA )KU3HU.
Crpoenue kieTkH. [IpokapHOTEI ¥ 3YKapUOThl — HH3IIHE U BBICHINE KIETOYHBIE OpTaHU3MBL
OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH dykapuoT. KieTouHoe sapo.
OyHKIUS sApa: XpaHEHHWE, BOCIHPOU3BEICHHE M Iepejada HacleACTBEeHHOH HHpopManuy,
PETYNAUS XUMHYECKOW aKTUBHOCTH KJIeTKH. CTpykTypa M QYHKIHH XpOMOCOM. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI.
buonoruueckoe 3HaYeHME XMMHUYECKHUX 3JEMEHTOB. HeopraHudeckue BelecTBa B COCTaBe
KJIeTKH. Poib BOABI Kak pacTBOPUTENS M OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEH Cpellbl
OpPraHu3MOB. YTJIEBOJABI M JUMUIBI B KieTke. CTpykTypa U Ouosnorunueckue QyHKLIUH OENKOB.
CtpoeHue HyKJICOTHIOB U CTpykTypa noaunykineotuanbix neneid JJHK u PHK, ATO.
Bupycel u 6akrepuodaru. HexiieTouHoe CTpoeHue, KU3HEHHBIA IIMKJI M €ro 3aBUCHMOCTH OT
KJIETOYHBIX (hopMm Xu3HU. Bupycsl — Bo30yauTenn MHOEKIMOHHBIX 3a00JI€BaHU; TOHATHE 00
oHKOBHpYcax. Bupyc ummynonepunura yenosexa (BUY). [Ipodunakruxa BUYU-unpexum.
JeMoHcTpanuu
Crtpoenne MOJIEKyIIbI OeKa.
Crpoenue monexynsl JIHK.
CtpoeHue KIeTKH.
CTpoeHue KJIETOK IPOKAPUOT U SYKapHuoT.
CrpoeHnue Bupyca.
IIpakTnyeckue 3aHATHSA
HaGroieHue KIeTOK pacTeHHH M KHMBOTHBIX I10JI MUKPOCKOIIOM Ha MOTOBBIX MUKpOIIpenaparax
U UX OIHCaHUeE.
CpaBHEHHE CTPOEHHUS KJIETOK paCTeHUH U KUBOTHBIX.

Opranusm
Opranusm — eauHOe 1enoe. MHOroo6pasue opraHu3mMoB.
OOMeH BeIIECTBOM ¥ OJHEprHedl C OKpyXKaroled cpeaodi Kak HeoOXOOUMOe YCIOBHE
CYIIECTBOBAHUS JKUBBIX CHCTEM.
CrocoOHOCT, K CaMOBOCIPOHU3BEJNCHHIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH >KHBBIX
opranu3smoB. JlejleHne KIETKA — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOXKEHHS OPraHU3MOB.
Becnonoe pasmuoxxenue. [To0Boi mpouecc U MojaoBoe pasMHOXEHHE. OIUIOJOTBOPEHHE, €ro
OHO0JIOTHYECKOE 3HAYCHHUE.
[TosTve 006  wWHIUBHAyaTbHOM  (OHTOTEHe3), 3MOpPHOHAIBPHOM  (3MOpHOreHe3) H
MOCTIMOPHOHAIBHOM pa3BUTHU. VHAMBHIyalbHOE Da3sBUTHE YEJOBEKAa M €ro BO3MOXXHbIC
Hapylui€Hus.
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OOmue npeacTaBiIeHUs O HACIEACTBEHHOCTH M U3MEHUUBOCTH. | eHeTHUeCKash TEpPMUHOJIOTUS U
CHUMBOJIMKA. 3aKOHOMEPHOCTH HacjenoBanus. HacnenoBanue nmpusHakoB y genoBeka. [losoBere
xpomocombl. CIHEIIeHHOE C MOoJIoM HacienoBaHue. HacneacTBeHHble 0o0Jie3HHM 4YenoBeKa, MX
npu4uHbl U npodunaktika. COBpeMEHHbIE IPEACTABICHUS O T€HE U TEHOME.
['eHeTHYECKHE 3aKOHOMEPHOCTH M3MeHYHBOCTH. Kitaccuduxanus GopM H3MEHYUBOCTH.
BnusiHue MyTareHoB Ha OpraHu3M 4es0OBeEKa.
ITpenmer, 3amayu ¥ METOJBI CEIEKUUU. [ eHeThuueckue 3aKOHOMEpPHOCTU cenekiuu. Yuenue H.
W. BaBuiioBa o 1ieHTpax MHOT000Opa3us M MPOUCXOXKIEHHUS KYIbTYPHBIX PACTEHUH.
buoTexHoorus, ee TOCTHKEHUS, IEPCIEKTUBbI PA3BUTHSL.
JemoncTpanuu
OOMeH BelecTB U MPEBpPAIICHUS SHEPTUHU B KIIETKE.
Jenenue knetku (MUTO3, MEH03).
Cnoco65s1 6ecrooro pa3sMHOXKEHUS.
OmtofoTBOpEHHE Y pacTeHUH U )KUBOTHBIX.
WunuBuayanpHOE pa3BUTHE OpraHU3Ma.
HacnencrBennsie 60y1e3HU 4e10BEKA.
BrnusiHuEe ankoroim3Ma, HApKOMaHUHU, KypeHHs Ha HacJIeICTBEHHOCTb.
MyTtanuu.
MoubukanuoHHass HK3MEHUYUBOCTD.
[{eHTpBI MHOTOOOPA3HUS ¥ POUCXOXKIACHUS KYIbTYPHBIX PACTECHUH.
UckyccTBeHHBIH O0TOOP.
Uccnenopanus B 06;1acTd OMOTEXHOIOTUY.
IIpakTH4yeckue 3aHATUSA
Pemenue sneMeHTapHBIX TEHETUYECKHUX 3a/au.
AHaM3 U OIICHKA dTHYECKUX ACIIEKTOB Pa3BUTUSI HEKOTOPHIX UCCIIETOBAHUH B OMOTEXHOJIOTHH.
Bun

OBOJIIOLIMOHHAST TEOPHsl M €€ pojb B (POPMHPOBAHMH COBPEMEHHOM €CTECTBEHHOHAYYHOMH
KapTuHbl Mupa. Bun, ero xpurepuu. [lomynanus kak CTpyKTypHas €JUMHHILA BUJA U 3BOJIIOLUH.
Cunretnueckas teopus sBomonuu (CTI). J{Brwkymue cuisl 5BOJIIONHUH B cooTBeTCTBHH ¢ CTO.
PesynpTarer sBosroruu. CoxpaHeHHEe MHOI000pa3us BHAOB KaK OCHOBA YCTOWYHMBOIO pa3BUTHUS
6uocdepsl. [IpuurHBI BEIMUpaHUS BUIOB. brosorunueckuii mporpecc u OMOJOrHYeCKHii perpecc.
['MnoTe3BI MPOUCXOXKICHUS )XU3HU. Y CIIO)KHEHHE )KUBBIX OPTaHU3MOB Ha 3eMJie B
IpOIECCE OSBOJIONMH. AHTPONOreHEe3 M €ro 3aKOHOMEPHOCTH. JlokaszaTenbcTBa pOJCTBA
YeJoBeKa C MJICKONMUTAIOIUMH JKUBOTHBIMH. OKoJoruueckue (akTopbl aHTpOIOreHesa:
YCIIO)KHEHUE TMOMYJISIIUOHHON CTPYKTYphl BHIQ, H3TOTOBJIICHHE OPYAHMH TpyJda, MEepexox OT
pPacTUTENPHOIO K CMEUIAaHHOMY TUIy [HWTaHMs, UCHOJb30BaHue OrHs. [losBieHue
MBICTIUTEIbHOM EATEIHHOCTH U WieHOpa3enpHo! peun. [IpoucxoxaeHue yenoBe4eckux pac.
JdeMoHcTpanun
Kputepuu Buga.
[Tomynsiuust — CTPYKTypHAas €AUHUIIA BUJA, €AMHUALIA SBOJIIOLUY.
JIBMDKYIIHE CHITBI BOJIIOLIUH.
Bo3HukHOBeHHE 1 MHOr00Opa3ue NpucnocoOJeHUH y OpraHu3MOB.
Penxue u ncyesaronue BUIBL.
JIBMOKyIue CUIIbl aHTPOTIOTeHe3a.
[TpoucxoxxIeHHE YeIOBEKa U YEJIOBEUECKUX Pac.
IIpakTHyeckue 3aHATHSA
Omnucanne ocobeit BHIa 10 MOP(OIOTHIECKOMY KPUTEPHIO.
AHaJIU3 ¥ OLIEHKA Pa3JIMYHBIX THIIOTE3 IPOUCXOKIACHHUS KHU3HH.
AHaJM3 U OLIEHKa Pa3IMYHBIX TUIIOTE3 IIPOUCXO0XKICHHUS YEIOBEKA.

IKOCHCTEMBI
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[IpenMeT u 3amadu SKOJIOTHH: y4eHHE 00 SKOJIOrMYecKux (akTopax, yuyeHHEe O COOOIIECTBax
OpraHu3MOB, YUeHHe 0 6uocdepe.

Oxonorudyeckue (HakToppl, OCOOCHHOCTH HX BO3IAECHCTBUS. ODKOJOTHUYECKas XapaKTEepUCTHUKA
Buza. [lonsatue o6 sxonoruvyeckux cucremax. llenu nuranus, Tpodpudeckue ypoBHH.
Buoreonenos kak s3xocucrema.

Buocepa — rinobanpHas sxocucrema. Yuenue B. U. Bepnaackoro o 6uocdepe. Ponb xuBbIX
opraHu3moB B Ouocdepe. buomacca. buonoruyeckuii KpyroBopor (Ha mpuUMepe KpyroBopora
yriepona). OCHOBHBIE HaIIpaBJIeHUs BO3AEUCTBUS YeoBeka Ha 6uochepy.

Tpanchopmaius €CTECTBEHHBIX OKOJIOTHYECKHX cHCTeM. (OCOOEHHOCTH arpo3KOCHCTEM
(arpouieH030B).

JdemoHncTpanuun

Okosoruyeckue GakTOpbl U UX BIMSHUE Ha OPraHU3MBbI.

MeXBUA0BbIE OTHOLLEHHUS: TAPA3UTU3M, XHIHUYECTBO, KOHKYPEHLIUS, CUMOHO03.

SpycHOCTH pacTUTETHLHOTO COOOIIECTBRA.

Kpyroeopot yriepona B 6uocdepe.

3anoBenuuky U 3akazsuku Poccuu.

IIpakTHYeckue 3aHATHSA

CocraBnieHHe cxeM Mepeadyr BEUIECTB U SJHEPTUH (Lienel TUTaHus).

CpaBHHTENbHAS XapaKTEPUCTUKA IPUPOIHBIX SKOCUCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH.
Permenue sxooruyeckux 3aaad.

AHaJIM3 ¥ OIIEHKA ITOCJIEICTBUN COOCTBEHHOM EATENIBHOCTH B OKpYXKaroLIeH cpenie, riodalbHbIX

9KOJIOTHYECKHX MPOOJIEM U ITyTeH UX PEICHHUS.

IIPUMEPHBIE TEMbBI PEOEPATOB (JIOKJIAJIOB), UHIAUBUJAYAJIBHBIX
ITPOEKTOB

* Matepus, GopMbl €€ JBHKEHHS U CYLIECTBOBAHHUS.
* [lepBe1ii pycckuit akagemux M.B. JJomoHOCOB.
* VlckyccTBO M IIpoLiece IIO3HaHHUS.
» QU3MKa U MY3bIKQIBHOE UCKYCCTBO.
* [[BeTOMY3BIKA.
» ®u3rKa B COBPEMEHHOM LIUPKE.
» Ousmyeckue METOAbl UCCIECIOBAHMUS NAMSATHUKOB HCTOPHUHU, apXUTEKTYpPhl M IPOU3BEIECHUH
UCKYCCTBA.
» Hay4yHo-TeXHHYECKHI Tporpecc ¥ MpodIeMbl 9KOJIOTHH.
 buotexHonorus u reHHas uHxeHepus: — TexHonoruu XXI Beka.
*HaHOTEeXHOJOrHs Kak NPUOPUTETHOE HAINpPABICHUE pPa3BUTUS HAyKd M IIPOM3BOJCTBA B
Poccutickoit @enepanuu.
» OxpaHa OKpYy>KaroLeH CpeIbl OT XUMUYECKOTO 3arps3HEHUS.
* PacTBOpBI BOKPYT Hac.
* YcTpaHeHue )KeCTKOCTH BOBI Ha IIPOMBIIIIEHHBIX NTPEANPUATHIX.
* MicTopusi BOSHUKHOBEHHS U Pa3BUTUS OPraHMYECKON XHMHMH.
* YIIIeBObI U UX POJIb B XKMBOM IIPUPOJIE.
* )Kuph! Kak MPOAYKT MUTAHUS U XUMUYECKOE CHIPBE.
» HexBaTka mpoOBOJILCTBHS KaK rjaobanbHas podieMa 4eJIoBEYECTBa U IIyTH €€
peuIeHus.
 Cpe/icTBa FUTHEHBI HA OCHOBE KHUCIOPOICOAEPKAIMX OPTaHUIECKHX COETUHEHUH.
* CUHTETHYECKHE MOIOLIUE CPECTBA: JOCTOMHCTBA H HEJOCTATKH.
o Jlebuuur Genka B INHMINEBBHIX MPOLYKTaX M €ro MPeoJOJieHHe B paMKax IJ00albHOM
ﬂpOI[OBOJ'IBCTBeHHOﬁ nporpamMmmal.
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* B.U. Bepuanckuii u ero yuenue o duocepe.

* Vicropust 1 pa3BUTHE 3HAHUH O KIIETKE.

* Oxpy>xaromias 4eJ0BeKa cpeia i €€ KOMIIOHEHTHI: pa3JInuHbIe B3TJISIbI Ha onHy
mpobiemy.

* [Tonmynsius kak eaMHULa OUOJIOTHIECKON 3BOJTFOIIHH.

* [Tonmynsmus Kak 9KoJorudeckas €IUHuUIA.

* CoBpeMeHHbIE B3B! HAa OMOJIOTHYECKYIO IBOJIIOIIHUIO.

+ CoBpeMeHHEIE B3MJISAIBI Ha IIPOUCXOXKICHHE YETIOBEKa: CTOIKHOBEHHE MHEHHUH.
* COBpeMEHHBIE METO/IbI UCCIICJOBAHUS KIIETKH.

* Cpeznpl 0OuTaHUS OPraHU3MOB: IPUYUHBI Pa3HOOOPa3Usl.
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2. TEMATHYECKOE IINTAHUPOBAHHE

[lpu peanuzanuu comepkaHuss 00meoOpa3oBaTeNbHOM  y4eOHOM — OUCLUIIIMHBI
«EcrectBo3nanuey» B mpenenax ocBoeHust [IIICC3 u OOII CIIO Ha 6a3e 0CHOBHOTO 0OIIEro
o0pa3oBaHus C TIOJyYECHHEM CpeqHEro obiiero obpasoBaHus ydeOHas Harpyska 0OydaroIuXcs
o crerransHocTaM CIIO conmnambHO-3KOHOMHYECKOTO MPOQHIIS COCTABISET:

— MakcuMalibHas yueOHas Harpy3ka — 108 gacos,
— W3 HUX ayauTopHas (oOs3arenpHast) Harpy3Ka 00ydJaroIuXcsl, BKITIoYas IpaKTHIECKHE

3aHsTis, — 106 yacos.

O6beM yuyeOHOH JUCHUNIMHBI U BUABI y4eOHOH padoThl

Tabmuua 2.1 — Buas! yyeOHOM paboTh! ¢ 00BEMOM YacoB

Bun y4yeoHo# padoThl O6bem yacoB
MaxkcuManpHas y4eOHast Harpy3ka (BCero) 108
O6s3arenbHas ayAMTOpHas ydeOHas Harpyska (BCero) 106
CaMocTosTenbHas paborta obydaromierocs (Bcero) -
Hmoezosas ammecmayus 6 popme Oupgepenyuposannozo sayvema 2
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2.1 TemaTH4yecKuil JIaH
Tabmuna 2.1.1 - TemaTuueckuil iaH u cofepxanue yueOHOU AUCHUILTHHEI « EcTecTBO3HAHKEY

HaumenoBanune pa3aejioB U

Coaepskanue yue6HOro MmaTepuasna, JabopaTopHblie paGoThl U NPAKTHYECKHE 3aHSITHS

O0Bem Koawi
TeM 4yacoB KOMIIETEHUHH H
JIMYHOCTHBIX
pe3yJbTaToB
! 2 3 4
DOU3UKA
Beegenue 1
Copep:xaHue yyeOHOro MaTepuasa
Dusnka — EcTecTBeHHO-Hay4HbI} METO/I [IO3HAHMS, €r0 BO3MOXXHOCTH U MPaHHLbI MPUMEHUMOCTH. | OK1-11
PYRAEMERTLIERAS HAyRA O ENMHCTBO 3aKOHOB NMPUPOJBI U COCTABA BEIECTBA BO BeeneHHOM. JIP 06-10;12
HipHpone OTKpBITHA B (PU3KMKE — OCHOBA MPOrpecca B TEXHUKE U TEXHOJOTUH TIPOU3BOICTEA.
Paspgen 1. MexaHuka 13
CopepxaHue yueOHOro MaTepuaJa
Tema 1.1 MexaHndyeckoe HBIKEHHUE. Cuctema otcyera. Tpaekropus nrxeHust. [Tyts. [lepemeienue. OK1-11
Kunematuka PaBHOMepHOE npsMoinHeitHoe ABkeHne. CkopocTs. OTHOCUTENBHOCTh MEXAaHHMYECKOTO JBIKEHMUS. 3 TIP 06-10:12
3akoH cioeHMsi ckopocTed. CpefHsst CKOPOCTb NpPM HEPAaBHOMEPHOM JBH)KEHHWH. MrHOBEHHAss CKOPOCTb. g
PaBHOyCcKkOpeHHOE NpsAMONIMHEHHOE ABWKeHue. Yckoperue. CBOOOIHOE MaficHUE TeEIL.
Copaep:xkaHue yyeGHOro MaTepuaJa
Macca u cuna. BzaumozeiicTBue ten. OK 1-11
Tema 1.2 zi'jl":l“; ﬁ::g’;‘;‘g"' 4 JIP 06-10;12
A 3aKOH BCEMUPHOTO TATOTEHHUSI.
IIpakTHyeckoe 3aHsITHE 2
VccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS OT Beca TeJia.
CopepxaHue yyeOHOro MaTepuaJja
Tema 1.3 Himnynbc Tena. 3aK0H COXpaHEHUs UMITyNbca. PeakTHBHOE IBMIKEHHE. OK1-11
3aKOHBI COXpaHeHUsI B Mexannueckasi pabora. MomHocTs. MexaHuueckas 3Heprus. 4 TIP 06-10:12
MexaHHKe Kuneruueckas sneprus. Kunetndyeckas sHeprus ¥ padora. IloTeHLuansHas SHeprus B rpaBUTALIMOHHOM I10JIE. 3aKOH ’
COXPaHEHUsI TIOJIHOM MEXaHUYECKOH IHEPIUu.
Pasgen 2. OcHOBBI MOJIEKYJISIPHOM (PU3MKH H TEPMOANHAMHUKH 10
Tema 2.1 CopepxaHue yyeOHOro MaTepuasia 6 OK1-11
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MonekynsipHas pusnka

ATtomucTHUECKas TEOPUA CTPOEHMs BellecTBAa. HaONIOASHMS U OMNBITHL, NMOATBEPXKAAIOLIME aTOMHO-MOJEKYJSIPHOE
CTPOEHME BELECTBA. Macchl ¥ pa3sMepsl MoneKyil. TeroBoe aBrKeHye YacTHll BelecTBa. BpoyHOBCKoe NBIKEHUE.
Hpeansnbiiiras. Temneparypa Kak Mepa CpeHeil KHHETHYECKOM SHePTUH YaCTHIL,

YpaBHEHME COCTOSTHUS UAEANILHOTO ra3a.

Mogenb )xuaKocTd. IIoBEpXHOCTHOE HaTsDKEHHUE M CMauyUBaHUE.

Kpucramiuueckue 1 aMopdHbIe BeLIECTBa.

JIP 06-10;12

Tema 2.2
OcHOBBI TEPMOAMHAMUKH

Copepxanue yueOHOro MaTepuaJjia

BHyTpeHHss dHeprus.

Pabora 1 TennooTaaya kak crocodbl K3MeHeHMs: BHyTpeHHe# sHepruu. [1epBblii 3aK0oH TepMoarHaMuKy. TeroBble
MaUIKMHbI U UXTIPUMEHEHHE.

OK1-11
JIP 06-10;12

Paszgen 3.

JJIeKTpOAMHAMH KA

14

Tema 3.1
JJIeKTpOCTaTHKA

Copep:xanue yueGHOro MaTepuasa

B3aumoaeHCTBYE 3apsHKEHHBIX TeJl. DNEKTPUUECKUi 3apsi. 3aKOH COXpPaHEHU dNIEKTPUUECKOTO 3apsja.
3akoH KyioHa.

EHGKTPOCTaTI/l‘{eCKOG [10JI€, €r0 OCHOBHBIC XapaKTEPUCTUKHU U CB3b MEXKIY HUMH.

OK1-11
JIP 06-10;12

Tema 3.2
IMocTOSAHHBIN TOK

Copepskanue yyeOHOro MaTepuana

TToCTOSIHHBIH NEKTPUUECKUNA TOK.
Cuna Toka, HanpsHKEHHE, deKTPHYECKOe COMPOTUBIICHHUE.
3akoH OMa 171 y4acTKa 3JeKTPUUECKON IIenH.

OK1-11
JIP 07;10

IIpakTHyeckoe 3aHsITHE

C6op1<a BIICKTpI/I‘lCCKOﬁ Heny, NSMEPEHUE CUJIbl TOKA X HANPSDKEHKMA Ha €€ pa3JM4HbIX yJyacTKax.

Tema 3.3
MarnuTHOE noJie

Copnep:xaHue yueOHOro MaTepuasa

MarHurHoe MoJjie U €ro OCHOBHbIE XapaKTEPUCTUKHU.

JleficTBME€ MarHUTHOTO MOJIst Ha IPOBOJHUK C TOKOM. 3aKOH AMIiepa.
DJeKTPOABUTraTENb.

SIBNIeHNE 3J€KTPOMAarHUTHOM MHAYKLHH.

OK1-11
JIP 06-10;12

Paspnen 4.

Kosie6anus ¥ BOJTHBI

CopepxaHue y4eOHOro MaTepuasa

Mexanudeckue koneOaHuss M BosHbl. CBoGonHble kosieOanus. [lepuop, YacTota W aMmIUIMTYAa KoJeGaHWiA.
['apmMoHuueckye konebanus. MexaHuyecKkue BOJHbI U UX BUIbI.

3BYKOBbIE BOJIHBI. ¥YJIbTPa3ByKOBbIE BOJHBL. YJIbTPa3sBYK M €ro UCIONb30BAHUE B MEUIIMHE U TEXHUKE.
OneKTpOMarHuTHeIE Kojiebanus U BoHbl. CBOOOAHBIE IEKTPOMarHuTHele konebanus. KonebatenbHblit KOHTYP.
ONeKTPOMarHUTHOE MoJIe. DNEKTPOMArHUTHbIE BONHBI. CKOPOCTh 37I€KTPOMArHUTHBIX BOJIH.

CseTtoBel€ BONHBL. Pa3BuTHE NnpeacTaBieHuit o MpUpoe CBeTa.

3aKOHb! OTPAXKEHHUSI U NIPENIOMIICHHUS CBETA.

OK1-11
JIP 06-10;12

Hpamuqeckoe 3aHSATHE

I/I3yquMe KoJieOaHU! MaTeMaTHUYECKOro MasTHHKA.

Hpamuqecxoe 3aHSATHE




Wzyuenue nnrepdepeHmu U qudpakiuy cBeTa.

Pa3pea S. DJIeMeHThbl KBAHTOBOH (PU3UKH 4
Tema 5.1 Copep:kaHue y4eOHOro MaTepuaJa OK1-11
KgBanrtoBsie cBOliCTBA KBanrosas runoresa Ilnanka. 2 TIP 06-10-12
cBeTa PoTo3aneKTpuueckuil 3P PeKT. ’
CopaepxaHue yueGHOro MaTepuasa
Tema 5.2 OK1-11
O — Monenu crpoenust aroma. OnbiT Pesepdopaa. 2
S CocTaB ¥ CTPOEHUE aTOMHOTO A1pa. § JIP 06-10;12
PanuoakTHBHOCTH. PailioakTUBHBIE M3JIyYEHUsI U MX BO3JEICTBYE HA KUBbIE OPTaHU3MBI.
Pa3ges 6. BcesieHHas u ee 3BoJIIOLMA 2
Copep:kaHue yyeOHOro MaTepuasa
Crpoenue 1 pa3BuTHe BeeneHHOM. OK1-11
Mopens paciuupsomeiicst BceneHHOM. 2
= JIP 06-10;12
[Tpoucxoxnerrie CoNHEYHOH CUCTEMBI.
CoBpeMeHHas ¢u3nyeckas KapTHHa MHpa.
Hroro: 48
XUMMUSL
Beegenue 2
CopneprxaHue yueGHOro MaTepHasia
Xumudeckasi KapTHHA XuMuueckasi KapTHHA MUPa KaKk COCTaBHas YacTh €CTECTBEHHOHAYYHOW KapTUHBI MUpa. Poslb XMMUM B )KU3HU
MHPA KaK COCTABHAS YAaCTh | COBPEMEHHOrO 00IIecTRa. ) OK1-11
€CTECTBeHHOHAYYHOMH [IprMeHeHne TOCTWKEHHI COBPEMEHHOM XUMUK B TYMaHUTAPHOM cdepe AesTeNbHOCTH 001ecTBa. JIP 06-10;12
KapTHHBI MHpa Xumudeckoe conepikanye yueOHol nucuuminbel «EctecTBo3HaHue» Npu ocBoeHuH crienuanbHoctelt CITO
COLMATIbHO-OKOHOMMYECKOT0 ¥ TYMaHUTapHOro npoduiis npohecCHOHANTBHOI0 00pa3oBaHus.
Pasgest 7. OO0wasi ¥ HeopraHuueckasi XMMHUsl 16
Tema 7.1 CopepxkaHue y4eOHOro MaTepHalia OK1-11
OcCHOBHBIE NOHSATHS U BemectBo. AToM. Monexyna. XMMUUECKHH 37IeMEHT U (POPMbI €ro CyIECTBOBAHHS. 2 TIP 06-10:12
32KO0HbI XMMHH I[TpocThle U CTI0XKHbIE BEIECTBA. ’
Tema 7.2 Copep:xanue yueOHOro marepuaJa
Mepuoanyeckuii 3aK0H 1 OtkpeiTue [lepuonuueckoro 3akoHa. [lepuoauyeckas cucreMa xuMuieckux anementos .M. Menneneena. OK1-11
Mepuouueckasi cucrema 3HaueHue NepUOJUUECKOro 3aKOHa U Hepl:I’OHquCKOﬁ CUCTEMBI xumuueckux snementoB JI. . Menjeneesa nis 2 JIP 06-10:12
XHMHYECKHX 3J1EMEHTOB Pa3BUTHS HAYKU U IOHUMAHUSA XUMUYECKOH KapTHHBI MUpA. 5
. U. MenenieeBa
CopaepxaHue yyeOHOro MaTepHaJa
Tema 7.3 KoBajieHTHas! CBsI3b: HEMOJIAPHAsA U NOJISIpHaS. OK1-11
: 2 -
Crtpoenne BeLecTBa HonHas cBA3b. KaTHOHBI U aHUOHBI. JIP 06-10;12
Metannuyeckas cBi3b. BogoposHasi cBs3b.
Tema 7.4 Copaepxkanue yueOHOro maTepuasa 2 OK1-11




Bopa. PacTBopbI

Bona B npuponae, 6]:]Ty, TEXHUKE U Ha TPOU3BOJACTBE.

JIP 06-10;12
DuzuUecKre U XUMHUIECKHe CBOMCTBA BOJIBI.
OnpecHeHue BOfbl. ArperaTHble COCTOSIHHS BOJIbI U €€ NMEPEX0Mbl U3 OJHOTO arperaTHOro COCTOSIHHS B APYTOE.
Copaep:xkanue yue6HOro maTepHuaJia
Knaccubukaius HeopraHM4eCKHX COeAMHEHHH 1 UX cBoicTBa. OKCHIbI, KUCIOTHI, OCHOBaHHUS, COJIH.
[TousATHe U ruapous coneil. Cpena BOAHBIX pacTBOPOB conell. BonopoHblii nokasatesns pH pacTtBopos. OK1-11
T 75 Mertannsl. O61mue pusuueckie U XMMUYECKUe CBOMCTBa METAIIOB. JIP 06-10;12
H sindic Hemetannsl. O01as xapakTepUCTHKA IIaBHbIX NOATPYIIN HEMETAIIOB Ha MPUMEpPE TaJIOreHOB.
yeckne v 5 5
COprany BaxHelye coeiMHEHNs] METAJJIOB U HEMETAJUIOB B MPUPOJIE U X031 CTBEHHOMN NESTENIbHOCTH.
COeHHEeHHSsI
IIpakTHYeckoe 3aHsITHE
Ompenenenre pH pacTBopa cosiei.
IlpakTHYecKoe 3aHATHE
B3auMoeiCTBHE METAJITIOB C PACTBOPAaMU KUCJIOT U COJIEH.
Paspen 8. Opranuyeckasi Xumust
Tema 8.1 CopepskaHue y4eOHOro MaTepuasa OK1-11
Opranudeckue coefuHeHUust | OCHOBHbIE TOJIOXKEHUS TEOPHH CTPOECHUS OpraHMYeCcKUX coeirHeHuH. MHOroobpasue opraHu4ecKux COeIHHEHHIA. TIP 06-10-12
[ToHsITHE U30OMEPHHL. s
Tema 8.2 ConepskaHue yuyeGHOro MaTepHaJa
T .0)151 [IpenesnbHbIe U HENPeAe IbHbIE YIIIEBOLOPOILL. Peakius mojinMepu3anum. OK1-11
P [TpuponHele HCTOYHMKH YTJIEBOJOPOAOB. YTJIEBOAOPOAbl KaK OCHOBA MEXIYHApOIHOrO COTPYIHMYECTBa U JIP 06-10;12
BayKHEeHIIUI HcTouHUK hopMuUpoBaHus OrokeTa PD.
Tema 8.3 Coaep:kaHue yueGHOro MaTepuaJia
) IlpencTaBUTENN KHCIOPOACOAEPKALIMX OPraHMYECKUX COENMHEHMI: METWIOBBIM M 3THIOBBIA COMPTHI, TIMLEPHH,
Kucsiopoacoaepxamiue OK1-11
YKCYCHasi KHCJIOTa.
OpraHu4YecKHe JIP 06-10;12
M JKupb! KaK Cl0XHbIE IPUPBI.
YriaeBoapl: III0K03a, KpaxMall, LeJUTi03a.
CopepkaHHe y4yeGHOr0o MaTepHaa
Tema 8.4
PR — AMUHbBI, aMUHOKHCJIOTBI, OEJIKHU. OK1-11
P Crtpoenue u 6uonorudeckas GyHKLUsA OENKOB. JIP 06-10;12
OpraHH4YecKHe COeUHEHHS
ITonsTHe 0 MIacTMaccax XMMUUYECKUX BOJIOKHaX. HaTypasibHble, CHHTETHYECKHE U UCKYCCTBEHHbIE BOJIOKHA.
Paznen 9. XuMHS U )KH3Hb
CoaepkaHHe y4eOHOr0 MaTepuaJa
Tema 9.1 XHUMHUUYECKUE IEMEHTHI B OpraHu3Me yesoreka. OpraHmdeckue ¥ HEOpraHUUECKHe BEIECTBa.
) OCHOBHbIE )XU3HEHHO HEOOXOAUMbBIE COEAUHEHUS: OENKHU, YTTIEBOIbI, XKUPbl, BATAMHHEI. OK1-11
XMMHUS H OPraHU3M .
i YrneBoap! - raBHbIA UCTOUHUK JHEPTUU OpraHU3Ma. JIP 06-10;12
Posb »xupoB B opraHuzMme. XoJeCTEpUH U €ro polsib B 3[0pPOBbE YeNoBeKa. MuHepaibHble BellecTBa B MPOAYKTaX
nuTaHus, nuiesble 1o6aBku. COanaHCUPOBAHHOE MUTAHKE.
Tema 9.2 CoaepkaHHe yyeGHOro MaTepuaJa OK1-11
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XumHsi B ObITY

Bopna. KauectBo Boapl. Moromiye 1 YUCTAILME CPELCTBA.

JIP 06-10;12
IMpaBuna 6e30MacHOCTH PaboThI CO CpeacTBaMU ObITOBOM XUMUML.
Hroro: 30
BHUOJIOT U
Beenenue 2
Buosiorns — coBokynHocts | Coaeps:kaHue y4eOHOro MaTepuasna
HayK 0 XHBOI1 mpupoae. JKuBas npupoza kak 00beKT U3yyeHus 6rosorun. MeToasl UccieI0BaHus XKUBOM NPUPOALI B OMOJIOTHH. ) OK1-11
Metoabl HAy4YHOTO Onpenenenue Xu3HH. JIP 06-10;12
NO3HaHHA B GHOJIOTHH VpOBHU OpraHM3alLliy XKU3HH Ha 3eMJIE.
Paznen 10. Knerka 8
CopepskaHue yuyeOHOro MaTepuasa
HUcropust u3yuenus knetkd. OCHOBHbIE MOJNIOXKEHUS KIETOUHOM Teopuu. KieTka — CTpyKTYpHO - hyHKUHMOHAIbHAS
efnHULA KU3HU. CTPOEHUE KIETKH.
[TpoKapHrOTHI ¥ 3yKAPUOTHI — HU3LIKE U BBICIINE KJIETOUHbIE OpraHu3Mbl. OCHOBHbIE CTPYKTYPHbIE KOMIIOHEHTBI
KIeTKH dykapuoT. Knerounoe sapo. @yHkuus siapa: XxpaHeHHe, BOCIIPOM3BENEHHE U Nepeaya HacleICTBEHHOM
HUHPOPMALMH, PErysUMs XUMUYECKOU aKTUBHOCTH KieTkH. CTpyKTypa ¥ GyHKLHMH XpOMOCOM. AYyTOCOMBI U OK 1-11
TI0JIOBBIE XPOMOCOMBI. 4
Buosorryeckoe 3Ha4eHe XMMUYECKHX dJIeMeHToB. HeopraHuyeckue BellecTBa B COCTaBe KISTKH. Pojb BoabI Kak JIP 06-10;12
Tema 10.1 PacTBOPUTENS U OCHOBHOIO KOMIIOHEHTa BHYTPEHHEH Cpeibl OpraHu3Ma. YTIJIeBOAbl M IMNUIbI B kKneTke. CTpyKTypa
Knetica u ¢pyukumn 6enkos. Ctpoenue Hyxieotunos. JJHK u PHK, AT®.
Bupycs! 1 6aktepuodaru. HexnerouHoe cTpoeHuUe, )XU3HEHHBIN LIUKII U €r0 3aBUCUMOCTb OT KJIETOUHBIX (opm
Xu3HW. Bupycel — Bo36yauTe Iy HHGEKIHOHHBIX 3a00eBaHUI; IOHATHE 00 OHKOBUpYcaX. Bupyc uMMyHoaeduiuTa
yenoseka (BUY). [Mpodunaktuka BUY — undexunn.
IIpakTHYeckoe 3aHATHE 2
Ha6toieHre KJIeTOK pacTeHUH U )KMBOTHBIX IO MUKPOCKOIIOM.
IIpakTHYecKoe 3aHsATHE 2
CpaBHEHHE CTPOEHHS KJICTOK PaCTCHUH U JKHUBOTHBIX.
Pa3nen 11. Opranusm 7
CopepskaHue y4eOHOro MaTepuana
Opranusm — eguHoe uenoe. MHoroo6pasue opranu3MoB. OOMEH BEIIECTB U IHEPTUH C OKPYIKaloIel cpefoi Kak
Heo0XOMMOe YCIIOBHE CYIIECTBOBAHMS JKUBBIX cUcTeM. CrIoCOOHOCTL K CaMOBOCIIPOM3BECHHIO - OJIHA U3 OCHOBHBIX
Tema 11.1 0COOEHHOCTE M )KUBBIX OPraHU3MOB. JleeHre KIeTKU - OCHOBA POCTa, Pa3BUTUS M Pa3MHOXKEHHUS OPTaHHU3MOB.
Becnonoe pasMuoxenue. [1ooBoe pasmMuoxerue. OruIof0TBOPEHIE, ero GUOJIOrYecKoe 3HaUSHHE. OK1-11
Opraussm Kak eIHHOe 4
— [MonsiTue 06 UHAMBULYATBHOM, SMOPUOHAIBHOM U NOCTIMOPUOHAIBLHOM pa3BUTHU. MIHAMBHAYalIbHOE pa3sBUTHE JIP 06-10;12

OopraHu3Ma U €ro BO3MOXXHbI€ HapyILIE€HUS.

O61mue l'I]:SeIICTaBIIEHH}I O HaCJCACTBEHHOCTHU U M3MEHUYMBOCTH. 3aKOHOMepHOCTH HacCJICAOBaHUs. Hé.CJ'le)lOBaHPIe
TMIPHA3HAKOB Y 4Y€JIOBEKA [Tonossie XPOMOCOMBI. CuernyieHHOE ¢ MOJIOM Hacle0BaHHe.

HacnencrBeHHbie 00J€3HU YeJI0BEKA, UX NPUYIXHBI U npodounaxmxa. COBpCMeHHbIe MNPEACTABJICHHUS O T'€HE U TEHOME.
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['eHeTnueckue 3aKOHOMEPHOCTU U3MEHYUBOCTU. Knaccnquaum( (I)OpM U3MEHUMBOCTU. BnusiHue MYTOI'€HOB Ha
OpraHu3M Ye€JI0BEKa.
HpezmeT, 3a7a4y U METOIbI CeNleKIMU. [ 'eHeTuueckue 3aKOHOMEPHOCTHU CEJICKLIUHU. Vuenne H,W. BaBunora o

LEHTPaX MHOT006pa3ys U MPOUCXOXKACHHUS KYJIbTYPHBIX pacTeHHH. BHOTeXHOIOr|s, €€ JOCTIKEHHs, EPCIEKTHUBbI
pa3BUTHSL.

Ilpalcmqeucoe 3aHSATHE

PelueHre reHeTUUECKUX 3a1a4.

HpamuquKoe 3aHSITHE

AHanu3 ¥ OLIEHKA 3TUYECKUX aCIIEKTOB Pa3sBUTUA HEKOTOPLIX UCCIIEOBaHUH B OMOTEXHOJOTHH.

Paspen 12. Bun
Copep:kaHue yuyeOHOro maTepuasa
T OBOJIFOLIMOHHAS TEOPUs U €€ poJib B HOpPMHUPOBAHUM COBPEMEHHON €CTECTBEHHOHAYUHOM KapTUHBI MUpA.
o121 Bup, ero kxpurepuu. OK1-11
UcTtopus pasButus
" [MomynsALuMs KaKk CTPYKTYpHas elMHULA Buaa. CHHTETHYECKas TEOPH IBOJIOLUMH. JIBIXYLIHE CHIIBI SBOMIOLIMK. JIP 06-10;12
R PesynbraThl 3Bostonuy. CoxXpaHeHHe BUIOB KaK OCHOBA YCTOHUMBOTo pa3BUTHs 61octepsl. [IpuunHbl BBIMHPaHUs
BUI0B. Brosoruyeckuit mporpecc ¥ 6MON0rHUECKUH perpecc.
CopepskaHue y4eGHOr0 MaTepuasa
[unoTesa NpOUCXOXKACHHUS XKU3HU. Y CI0KHEHHUE X HUBBIX OPraHU3MOB Ha 3eMile B IIPOLIECCE IBOOLHH.
AHTPONOreHe3 U ero 3aKOHOMEPHOCTH. JI0Ka3aTeIbCTBA POACTBA YENOBEKA C MIIEKOUTAIOIUMH KHUBOTHBIMH. OK1-11
Dkosioruyeckue (HakTopbl aHTPONOTEHE3a: YCJI0XHEHUE MOMYJIILIUOHHON CTPYKTYpbl BUbl, U3TOTOBJIEHUE OPY UM JIP 06-10;12
TpyAa, IEPeX0/ OT PaCTUTENBHOTO K CMELIaHHOMY THITY MUTaHKs, UCIIONb30BaHUsA OTHA. [10sBI€HHE MBICIUTEIBHON
Tema 12.2 NeATeNbHOCTH U peud. [IporcxokaeH e yenoBeueckux pac.
IpoucxoxaeHue MUZHH IIpakTHyecKoe 3aHsATHE
OmnucaHue ocodeli BUaa 1o Mop(hoIorniecKOMy KPUTEPHIO.
IlpakTHYecKkoe 3aHATHE
AHanu3 1 OLIEHKA Pa3JIMuHbIX TMIOTE3 MPOUCX0KACHHUS KHU3HH.
IlpakTHYecKOe 3aHATHE
AHanu3 U OLEHKA Pa3IMuHbIX TMIOTE3 MPOUCX0XKACHHUS YeTI0BeKa.
Pazgen 13. IKOCHCTEMBI
CopepxxaHue yueOHOro MaTepHaJa
[IpenMeT U 3a1auy SKOJIOTHHU: y4EHHE 00 3KOJIOrMyecKkuX (hakTopax, ydeHHe 0 Coo0IecTBaX OPraHU3MOB, YUEHHUE O
6uocdepe. Dxonoruyeckre HakTopbl, 0COOEHHOCTH UX BO3AEHCTBHUS. DKONOrMYECKas XapakTepUCTHKa BH/A. OK1-11
Tema 13.1 [TonsTHe 00 3K0NOrMyecKux cucrteMax. Llenu nuranus, Tpopuueckre ypoBHI. BHOreoneHo3 kak IKkocucTeMa. TIP 06-10:12
JKoJ0rui-HaAyKa 0 Buoctepa - riobanbHas sxocucrema. Yuenue B.U. BepHazackoro o 6uocdepe. Ponb xuBbIX Opranu3smoB B 6uochepe. e

MeCTOOOHTaHUM BUIOB

Bromacca. Buosnorideckuii KpyroBopoT (Ha puMepe KpyroBopoTa yrieposaa). OCHOBHbIE HallpaBJIeHUs BO3AEHCTBUSA
yesoBeka Ha 6uocdepy. TpaHchopMalys eCTECTBEHHBIX IKONOTHUECKHX cucTeM. OCOGEHHOCTH arpo3KOCHUCTEM.

IlpakTHYecKoe 3aHATHE

CocTaBlieHHE CXEM nepeaady BEUECTB U SHEPTUU.
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Hpalcmqecxoe 3aHSATHE

CpaBHHTeHLHaﬂ XapaKTEPUCTUKA NPUPOAHBIX 3KOCUCTEM U arpOIKOCUCTEM CBOEU MECTHOCTH.

IIpakTU4yecKoe 3aHITHE

PelieHue 3KoJIOrMuecKux 3anay.

HpamnquKoe 3aHATHEC

AHanus u OLEHKa MOCIIeACTBUI COOCTBEHHON NEATENLHOCTH B OKPYIKAIOIIEH cpelie, INoOabHbIX 3KOJTOTHIECKHX
npobeM 1 MyTel UX pelleHHUs.

IKCKYypCHH

MHoroo6pasue BunoB. Ce30HHbIE H3MEHEHHUS B IPUPOJIE.
EcTecTBeHHbIE U HCKYCCTBEHHBIE YKOCHCTEMBI.

Hroro: 30
Hmozosas ammecmayus 8 hopme dupghepenyuposantozo 3auema 2
Bceero: 108

J1y1s XapaKTepUCTHKY YPOBHSI OCBOCHUS y4eOHOTO MaTepyaa UCIOIB3YIOTCS CIIEAYIONe 0003HAYCHHUS:
1 — 03HaKOMUTENBHEIN (y3HABaHUE PaHEe U3YYEHHBIX 00BEKTOB, CBOHCTB);

2 — penpoayKTUBHBIH (BBIIOJHEHUE IESTENBHOCTH 10 00pasily, MHCTPYKIIUU WM MO PYKOBOJCTBOM);
3 — IpOAYKTUBHBIH (IJIAaHUPOBAHKE ¥ CAMOCTOSITENILHOE BBIIIOJTHEHHUE IEATEILHOCTH, PELICHUE TPOOIEMHBIX 3a/1a4).
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2.2 XapaKkTepuCTHKA OCHOBHBIX BHI0B y4eOHOM NeATeIbHOCTH CTY/IeHTOB
Tabnuma 2.2.1 - XapakTepucTHKa OCHOBHBIX BUIOB yUeOHOH €ATEIbHOCTH CTYAEHTOB

CopaepsxaHue o0y4yeHUs

XapaKTepncnma OCHOBHBIX BUI0B N€ATEC/IbHOCTH
CTYAE€HTOB

DOU3NKA

Beenenne

Pa3Butre crocOOHOCTEH SCHO M TOYHO M3Jarath CBOM MBICIH, JOTHIECKH
00OCHOBBIBATH CBOIO TOYKY 3pEHHs, BOCIPUHMMATh M aHaJIU3UpPOBATh
MHEHHSI COOECeNHHMKOB, NMpPU3HABas INpPaBO APYroro 4YeNoBeKa Ha HHOE
MHEHHE.

ITpuBeeHUE IPUMEPOB BIMAHUSA OTKPBITHI B QHU3KKE Ha IIPOrpecc

B TEXHHKE U TEXHOJOTHH IIPOU3BOACTBA

MexaHuka

Kunemaruka

O3HaKOMIIEHHE CO CITIOCO0aMU OIMHCAHUSI MEXAHNYECKOTO IBYKEHUS,
OCHOBHOM 3aa4yeil MeXaHUKH.

H3yyeHne OCHOBHBIX (U3MUECKUX BETUYMH KHHEMATHKH: IEepeMeLeHUS,
CKOPOCTH, YCKOPEHHUA.

Hab6monenue OTHOCHTEJIbHOCTH MEXaHHYECKOIo JIBIDKECHHS.
DopMyIUpOBaHUE 3aKOHA CII0KEHHSI CKOPOCTEH.

VccnenoBanue paBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO JBUKEHHUS

(ua mpuMepe cBOOOAHOTO Ma/IeHUs Tell) U PABHOMEPHOTO IBIKEHHUS

TeJa N0 OKPY>KHOCTH.

IToHMMaHHE CMBICNIa OCHOBHBIX (PM3MYECKHX BEJIMYHMH, XapaKTePU3YIOLIMX
PaBHOMEPHOE JBM)KEHUE TENA IO OKPYKHOCTH

JAnaaMuka

IToHnMaHue cMbICTa TAKUX (PU3HMIECKIX MOJEIeH, KaKk MaTeprualibHas
TOYKa, MHEpLUAJIbHAs CUCTEMA OTCYETA.

H3mepeHue Macchl Tena pasIuIHbIME criocobamu. M3mMepenue cui
B3aMOJEHUCTBUA Tel. BbIUUCIEHHE 3HA4YEHUs] YCKOPEHUS Tel IO
U3BECTHBIM 3HAYEHUAM JEHCTBYIOIUX CHUJI M Macc Tell.

YMeHne paznuyath CUITy TSKECTH U Bec Tena. OObsICHEHNE U NIPUBENCHHE
NIPUMEpPOB SABIEHHS HEBECOMOCTH.

[IpuMeHeHne OCHOBHBIX MOHATUH, (POPMYJI ¥ 32aKOHOB IUHAMUKH

K PELICHHUIO 33124

3aKO0OHBI
COXpaHEeHUs
B MEXaHHKe

OOBsCcHEHUE PEaKTUBHOIO IBM)KEHHS HAa OCHOBE 3aKOHA COXpaHEHUS
uMItyssca. IIpuMeHeHre 3aKoHa COXPaHEHU UMITYJIbCa Ul BBIYMCIIEHUA
HU3MEHEHUHN CKOpOCTEH Tell IPU UX B3aUMOJEHCTBUAX.

Brruucnenne paboThl CHII M U3MEHEHUSI KWHETUIECKOM SHEPTHUH Tefa.
BrIuncieHre noTeHManbHOM SHEPTUM TEJI B TPABUTALIMOHHOM I10JIE.
XapakTepucTHKa IPOU3BOAUTENLHOCTH MAIIMH M JABUraTesied ¢
HUCIIOJIb30BAHUEM TTOHATHUS MOIL[HOCTH

OCHOBBI MOJIEKYJ/JISIPHOMH (M3HMKH H TEPMOIHHAMHKH

MonexkyasspHasi
¢puzuka

DOpMyITUPOBAHUE OCHOBHBIX MOJOKEHUH MOJEKYISPHO-

KUHETHYECKOH TeOpUHU. BINOIHEHUE 3KCTIEPUMEHTOB, CITYXXalUuX
000CHOBaHHEM MOJIEKYISIPHO-KUHETHYeCcKoM Teopuu. HabmoaeHue
OpOYHOBCKOTO JBIDKEHUS U ABJIEeHUS AUDDY3UN.

OrnpezeneHue mapaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSHUH

Ha OCHOBAHMH YPaBHEHHs COCTOSHHA UACANbHOrO rasa.

IpencraBienue B BuAe TIpadyka HM30XOPHOro, HU300apHOro M
H30TEPMHYECKOT0 TIPOLIECCOB. BhIyncneHne cpenHedl KUHETHIECKOM
SHEPrUM TEIUIOBOrO MABWDKEHHA MOJIEKYN IO M3BECTHOM TeMIeparype
BEILECTBA.

H3MepeHue BIaXXHOCTH BO3OyXa
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OCHOBBI
TEPMOAMHAMHKH

OKCIepUMEHTaIbHOE UCCIIEI0BAHHE TEIUIOBBIX CBOMCTB BEIECTBA.
Pacyer konuuecTBa TEMIOThI, HEOOXOIUMOTO I OCYIIECTBIIEHHUS
Tpoliecca IIPeBpalleHHs BEIIECTBA U3 OHOTO arperaTHOro COCTOSHUSA
B JIPYTOE.

Pacuer u3MeHeHUs: BHYTpEHHEN 3HEPTUH TeJl, paboThl M NepeTaHHOro
KOJMYECTBA TEIUIOThI HA OCHOBAHUM MEPBOT0 3aKOHA TEPMOJAMHAMHKH.
OO0bsICHEHHE TIPUHLIUIIOB AEHCTBUS TEIIOBBIX MALIHH

OcHoBBI 3JIEKTPOAHHAMHKH

DJIEeKTPOCTATHKA

Brruucienue cui B3auMOIEHCTBUS TOYECYHBIX JJIEKTPUYECKUX 3apsa0B.
Brruucnenue HalnpsOKEHHOCTU W NOTEHUHATa JJIEKTPHYECKOIro ITOJIA
OJHOI'0 M HECKOJIbKUX TOYECYHBIX 3apsA10B.

I/I3MepCHI/IC Pa3HOCTH NOTECHUHAJIOB.

an/IBelICHI/IC TNPUMEPOB IIPOBOJHUKOB, JU3JIEKTPUKOB B KOHJAECHCATOPOB.
Hab6mroneHue saBaeHus 3H6KTPOCTB.TPIHCCKOI7] HHIYKUHHU U ABJICHUA
MOJIApU3allMKM  JUIJIEKTPUKA, HAXOAAUWIErocas B JJIEKTPUYECKOM II0JI€
VkazaHue rpaHul NPUMEHHUMOCTH MOOECIIHA «U[eaJIbHBIM Ta3» U 3aKOHOB
MKT

ITocTOSAHHBIN TOK

W3MepeHHe MOIIHOCTH dJeKTpuueckoro toka. Msmepenue OJJIC u
BHYTPEHHEr0 CONPOTHBIICHUS HCTOUYHHKA TOKA.
CO0p U UCTIBITAHUE JNIEKTPUUECKUX LIETeH C pasIuIHbIM COeJUHEHUEM

IIPOBOAHMKOB, paCye€T UX MMapaMETPOB

MarxuuTHoe noJie

HabmoeHre neficTBYA MarHUTHOTO II0JIs1 HA MPOBOXHUK C TOKOM,
KapTUHOK MarHUTHBIX MONEH.

@opMynMpoBaHHE NpaBHUia JIEBOH PYKH HJIA ONpe/eNeHUs HalpaBlIeHHs
cuiIbl AMmIiepa.

BrIunciieHHe CUll, NEHCTBYIOIIMX Ha IPOBOJHHMK C TOKOM B MarHUTHOM
nose, 00bACHEHHE IPUHIMIIA AEHCTBHA 3NEKTPOIBUraTeNA.

HccnenoBanue sBNE€HUS 3J1EKTPOMarHUTHON MHIYKLIMH

Kose6anus 1 BOJHBI

MexaHuyecKUue
KO0JIe0OAHUS U BOJIHBI

[IpuBeneHue NpUMEpPOB KonebaTenbHbIX ABIKEeHHMU. ccnenoBanue
3aBHCHUMOCTH NEpHOa KONeOaHU T MaTeMaTHYECKOr0 MasiTHHKA OT €ro
JUTMHBI, MACChl M aMIUTUTY bl KoslebaHuil. OnpeneieHue YCKOpEHHs
CBODOOHOrO MaIEHHS C MOMOLIBIO MATEMATHYECKOI0 MasITHHKA.
Ha6monenue konedaHuii 3Byyainero tena. IIpuBeieHne 3HaueHUS
CKOPOCTH pacrlpoCTpaHEeH!s 3ByKa B Pa3IYHBIX Cpelax.

YMeHne 00BSICHATH UCIONB30BAHUE YIbTPa3ByKa B MEIHLIMHE

DIeKTPOMArHUTHBIE
KOJIe0aHUA U BOJIHbI

Ha6moneHue ocuuiorpaMM rapMOHHYECKUX KoJeOaHui CHITbI TOKa

B LIETH.

OOBsiCHEHHE NPEBPALLEHUS SHEPTHU B IEaNTbHOM KOebaTeIbHOM
KOHTYDE.

U3ydenue ycTpoiicTBa U MpUHLIMIA AEHCTBUS TpaHCchopMmarTopa.

AHaM3 CXeMbI epeJayn JeKTPOIHEPTUH Ha OOJBIINE PACCTOSHHUS.
[TpuBeneHHe IPUMEPOB BUIOB PaavOCBA3H. 3HAKOMCTBO C YCTPOWCTBAMH,
BXOJSIIMMHU B CUCTEMY PaJHOCBS3H.

O6cyxaenne 0COOEHHOCTEH pacpoOCTpaHeH!s palUOBOIH -

CBeTOBbI€ BOJIHBI

[TprMeHeHHe Ha IPAKTHUKE 3aKOHOB OTPaXKE€HMUs U IPENOMIIEHHS CBETA IIPH
peueHny 3agad. HabmoneHue sBneHus TMpakiuy 1 AUCIEPCHH CBETA.
VMeHHe CTPOUTh M300paKeHHs MpeIMeTOB, daBaeMble JHH3aMH. Pacder
ONTHYECKOH CHITBI JIHH3BI

DJIeMEeHThbl KBAHTOBOH (U3HKH

KBaHnToBBI€E CBOMCTBA
cBeTa

Ha6monenue ¢GpoToanekTpuueckoro s¢dexra. Pacuer MakcuManbHOR
KHHETHYECKOM JHEPTUH NIEKTPOHOB NpH (oTodhdexte
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du3zuka aroma

®opmMmynupoBaHue noctynaToB bopa. Habmonenue nuneitdaToro

U HETIPEPBIBHOTO CIIEKTPOB.

PacyeT yacTOThI M JUIMHEI BOJIHBI HCITyCKaEMOTO CBETA IIPU MEPEX0Ie
aToMa M3 OJHOT'0 CTallMOHapHOI'O COCTOSIHUA B IPYTOe€.

OOBsicHeHHe IPUHLMIIA JeUCTBUS Jlazepa

DPuU3NKa ATOMHOIO
Aapa
U 3JIEMEeHTapPHBbIX
YaCTHIL

HabmoneHue TpekoB anbpa-yacTull B kamepe BuibcoHa. Perumcrpanws
SIEPHBIX U3TYYEHHUH C MOMOILBIO cueTyuKa ['eirepa.

Pacuet sHepruu cBsi3M aTOMHBIX SIEp.

ITonuMaHue LEHHOCTM HAay4yHOTO TMO3HAaHMUA MHupa He BOOOImE Uit
YEeJI0BEYECTBA B LEJIOM, a JUIS KaXXA0ro 00y4aroLIerocs JIMYHO, IeHHOCTH
OBJIAJICHUS] METOJOM HaY4HOTO IO3HAHUS IS HOCTIDKEHHUS ycrexXa

B JITOOOM BHJE MPAKTUUECKOHN NESITeTbHOCTH

BcesieHHas1 1 ee 3BOJIOUUS

CTpoeHue u pa3BuTHE
BcenenHoii

(O0BsicHeHHEe MOJeH paclupsiroLieiics BeenenHoi

IMIpoucxoxkaeHnue
CoHEeYHO#H cHCTEMBI

Hab6monenue 3Be3n, JIyHbI U mnaHeT B Teneckol. Ha6moneHre CoMHETHbIX
MATEH C TOMOLIBIO TeJIeCKOoma

XUMMU I
BeeneHue PackpeITie BKJIazia XHMUYECKOH KapTHHBI MHPA B €HHYIO
€CTECTBEHHOHAYYHYI0 KapTUHY MHPA. )
XapakTeprCTHKa XMMHUHU KaK IIPOM3BOAUTENBHOM CHIIB! 0bIecTBa
Baskueiimmue YMeHue naTh ONpeNENeHHe 1 ONEpUpPOBATh CIENYIOIIUMH XUMUYECKUMH

XMMHYECKHE NMOHATHUSA

TOHATUSIMHU: «BELIECTBOY, (XMMHUECKUM IEMEHT», «aTOMY, KMOJIEKYyTIay,
«OTHOCHTEJIbHBIE aTOMHAS M MOJIEKYJIIPHASI MAaCChI», KHOHY,
«AJTOTPOIHSAY, KU30TOIIBI», KXUMUUYECKAS CBA3bY,
«3IIEKTPOOTPULATENEHOCTB Y, KBAJIEHTHOCTB Y, «CTEIIEHb OKHUCIIEHHUSY,
«MOJTbY», KMOJISIPHASI MACCay, KMOJSIPHBIA 00beM ra3006pa3HBIX BELIECTBY,
«BEIeCTBA MONIEKYJIAPHOIO U HEMOJIEKYIIIPHOIO CTPOEHHUS», KPaCTBOPBIY,
«3IIEKTPOJIAT ¥ HENEKTPOIHUTY, KIJIEKTPOIUTHIECKAs! JUCCOLMALIASY,
«OKHCIIUTENb ¥ BOCCTAHOBHUTENbY, OKUCIIEHHE U BOCCTAHOBIIEHHEY,
«CKOPOCTb XMMHYECKOH pEeaKkLUmy, «XUMIYECKOE PABHOBECHEY,
«YTJIEPONHBIN CKeJeTy, «QYHKIMOHANbHAS TPYIIay, KH30MEPHS)

OCHOBHBIE 3AKOHBI
XMMH U

DopMynHupoBaHHE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB U IOCTOSHCTBA
COCTaBa BEIECTB. Y CTaHOBIEHHE IPUIMHHO-CIIEICTBEHHOMH CBA3H

MEXIY COAEP’KaHUEM 3THX 3aKOHOB U HaIMCAaHHEM XUMHUUECKUX (HOPMYI U
YPaBHEHHUH. s

PackpeITHe (U3NUECKOTO CMBbICIA CHMBOJHMKK [TepHOANYECKON TaOIHIBI
xumuueckux aneMeHToB JI. M. MeHzeneeBa (HOMEpOB 3JIeMEHTa, IEPUOJA,
TPYNIBI) M YCTAHOBJIEHHE IPHYMHHO-CIEICTBEHHOHM CBS3H MEXIY
CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHsI CBOHCTB

3JIEMEHTOB U 00pPA30BAHHBIX MMH BEIIECTB B MEPUOAAX U rPYITHax.
XapaxkTepuCTHKa JIEMEHTOB MaJIbIX IIEPUOJIOB IO UX MOJIOXKEHHUIO B
ITepuonmyeckoit cucteme JI. U. Menneneepa

OcHOBHBIE TEOPpHH
XMMHH

VcTaHOBIEHHE 3aBUCUMOCTH CBONCTB XMMHUUECKHX BEIIECTB OT CTPOCHUA
aTOMOB 06p83y}OHII/IX HX XUMHUYCCKUX DJIEMEHTOB.

XapakTepucTUKa  BaXKHEHIUMX  THUIIOB  XMMUYECKUX  CBsA3eH U
OTHOCHTEJILHOCTH 3TOH THION0orun. OOBSICHEHNE 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUA KPUCTANIMYCCKUX PEIIECTOK.
DOpMyTUPOBAHUE OCHOBHBIX TOJNIOXKEHUHA TEOPUH JNIEKTPONUTHYECKON
JUcCCOoUraly U XapaKTEPUCTHKa B CBETE 3TOM TEOpUH CBOMCTB OCHOBHBIX
KJIaCCOB HEOPTAaHHYECKUX COEeUHEHUH. :
DopMyJIUpOBaHUE OCHOBHBIX IOJI0KEHUH TEOPHH XMMHUYECKOIO CTPOEHHUSA
OpraHu4Y€CKUX COCIMHEHUH U XapaKTEpHUCTHKa B CBETEC 3TOM TEOpUH
CBOMCTB BOXHEHILUX NMPEACTABUTENIEH OCHOBHBIX KJIAaCCOB

OpPraHU4YE€CKHUX COEIUHEHUN
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Bakneiimuue Bemecrsa
M MaTepHuaJbl

XapaKTEpUCTHKaA CTPOEHHS aTOMOB U KpHCTAJIOB U Ha 3TOH:0CHOBE —
00LIMX PU3NYECKUX U XUMUYECKHUX CBOMCTB METAJJIOB U HEMETAIIIOB.
XapaKTepUCTHKa COCTaBa, CTPOEHHUS, CBOMCTB, NMOTYYESHHUS ¥ IPUMEHEHHUE
B)XHEUIINX HEMETAILIOB.

XapakTepUCTUKA COCTaBAa, CTPOSHHUS M OOLIMX CBOMCTB BaXKHEMIIUX
KJTaCCOB HEOPTraHUYECKUX COEUHEHHH.

Onucanue cocTaBa # CBOMCTB BaXKHEHMIIMX MPEACTABUTENEH OPraHMIECKHX
COEIMHEHHH: METaHONa M 3TaHOJA, CIOXHBIX 3(UPOB, >KMPOB, MBLI,
KapOOHOBBIX KHCIOT (YKCYCHOM KHCIIOTBI), MOHOCAXapuaoB (IJIIOKO3bI),
JucaxapunoB (caxapossl), TMONUCaxapuaoB (Kpaxmaia M LEeJUIIOJI03h]),
AMHUHOKHCIIOT, O€JIKOB, HCKYCCTBEHHBIX ¥ CHHTETHYECKUX MOJIAMEPOB

XHMHYECKHH A3BIK U
CHMBOJIMKA

Hcnonb3oBaHue B yueOHON U NpodheCCHOHATBHOM NeATENBHOCTH
XMMUYECKUX TEPMHHOB U CHMBOJIUKH.

HaspiBaHue M3y4eHHBIX BEILIECTB 10 TPUBHAIBHOM HIM MEXXITyHApOIHOM
HOMEHK/IaType M OTpPaXEHHE COCTaBa 3TUX COCNUMHEHUH C ITOMOIIbBIO
XUMHUUYECKUX OpPMYIJIL. ¢

OTpaxkxeHHe XMMHUYECKHX MPOLIECCOB C NMOMOIIBI0 YPAaBHEHUM XUMHUECKUX
peaxkuuii

XuMHYecKHe peaKkHu

OO0BsACHEHHE CYLIHOCTH XMMHYECKUX TpoleccoB. Knaccupuxkarms
XUMUYECKUX pEeaKLHMii 10 Pa3IuuHbIM PHU3HAKAM

XHuMHYecKHHIKCIIEpUM

BrInonHeHre XUMUYECKOT0 9KCIIEpUMEHTA B ITOJTHOM COOTBETCTBHH
C ITIpaBUJIaMU TEXHUKH 6€30MaCHOCTH.

eHT
Habmonenue, GuxcHpoBaHUE U ONMHCAHHE PE3YJIbTATOB [IPOBEAECHHOTO
IKCIIEPUMEHTA
Xumuuyeckasi IpoBesgHE CAMOCTOSITEILHOTO MOMCKA XUMHYECKOH HHDOpMaIiK
uHpopmManmn C HCIIOJIb30BAHUEM PA3TTMYHBIX UCTOYHHUKOB (HAYYHO-TIOIMYJIAPHBIX

W3JaHWM, KOMIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
HCIOJIb30BAaHUE KOMITBIOTEPHBIX TEXHOIOIHH UIsi 00pabOTKH | Tepepadm
XHMHYECKOH HH(OPMAIIUH U ee NPEICTaBIeHHs B pa3IndHbIX GopMax

IIpodunbHoe n

OO0BsACHEHNE XUMUYECKHUX ABJICHUH, TPOUCXOIAIMX B IIPUPOIE, OBITY

npodgec- Y Ha IIPOU3BOJICTBE.
CHOHAJILHO 3Hauumoe | CobmroneHre TNpaBUI  3KOJOTHYECKH TIPaMOTHOrO  IMOBEIEHUS B
coaep)kaHue OKpY’Karolueii cpene.
OueHKa BIUAHUS XUMUYECKOTO 3arpsI3HEHHUS OKPY KaroIe cpebl
Ha OpraHHU3M YeNoBeKa ¥ APYTHe KHBbIEe OpPraHU3MEL.
CobmoneHue npaBun Oe3omacHoro oOpalleHHA C TOPIOYHMH |
TOKCHYHBIMH BELIECTBAMHU, JJADOPATOPHBIM 000PYIOBAHUEM.
Kputnueckas oLeHKa JOCTOBEPHOCTH XUMHYECKOH HHOpMaLHH,
HOCTyﬂalOU.IEﬁ U3 pa3HbIX UCTOYHUKOB
BUOJIOT' U1
Buosorus — 3HAaKOMCTBO C O0BEKTAMHU H3YUYCHUSA OHOIOTHH.

COBOKYNMHOCTb HAYK O
JXKHBOH nMpUpoae.
MeToabl HAY4YHOI O
NO3HAHMSA B OHOJIOTHMH

BrisBNeHHE pod GUONOrHHU B (HOPMHUPOBAHHH COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTUHBI MUPa M MIPAKTHYECKOM e TETbHOCTH

Jroen .

Kaerka

3HAKOMCTBO C KI€TOYHOH TEOpHel CTPOEHHUs OpPraHH3MOB.
IMonyveHue NpencTaBIeHHS O POJI OPIraHUIECKUX U HEOpraHUYECKUX
BELIECTB B KJIETKE.

3HaHHE CTPOEHHUS KIIETOK MO pe3yjbTaTaM paboThl CO CBETOBBIM
MHKPOCKOIIOM.

YMeHue onMChIBaTh MUKPOIpenaparsl KIETOK paCTeHUH. Y MeHue
CPaBHHBATh CTPOSHHUE KJIETOK PACTEHHI H )KUBOTHBIX 110 TOTOBBIM

MUKpOIpernaparamMm
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Opranusm

3HaHHE OCHOBHBIX CII0OCOOOB pa3MHOKEHHs OpraHU3MOB, CTAMM OHTOTEHE3a
Ha [IpUMeEpE YeJIOBEKa.

3HaHue NIPUYHUH, BBI3BIBAIOIIMX HAPYIICHUS B pa3BUTHH OPTaHHU3MOB.
VMeHHe M0J1b30BaThCsl FEHETUIECKOM TEpMHUHOJIOTUEH H CHMBOJIMKOM,
pelaTh NpoCTEHIINe TeHeTUYECKHE 3a1a4Ht.

3HaHMe 0COOEHHOCTe! HACIENCTBEHHOM U HEHACIIEACTBEHHOM M3MEHYMBOCTH
¥ X OUOJIOTHYECKON POJTH B IBOJIFOLIMH YKHUBOTO

Bun

VMeHue aHanu3UpoBaTh U OLIEHUBATD PA3ITMYHBIE THIIOTE3bI IPOUCKOMK ASHUS
JKHU3HU Ha 3emute. #

VMeHue IpoBOAUTE ONMKCaHUE 0COOeH OFHOro BHIA IO MOP(OIOrHIECKOMY
KPUTEPHUIO.

Pazputre crocoGHOCTEN SICHO M TOYHO H3J1araTh CBOM MBICIIH, JIOTHUYECKH
060CHOBBIBATh CBOIO TOYKY 3pEHHS, BOCIPUHUMATh H aHaIH3UPOBATh
MHEHHUS COOEecelHMKOB, IpH3HaBas IIPaBO OPYroro 4YeloBeKa Ha HHOE
MHEHHE.

YMeHue 10Ka3bIBaTh POACTBO YEJOBEKA ¥ MIEKOITUTAIOLIMX,

OOLIHOCTb U PABEHCTBO YEJIOBEYECKUX Pac

DKOCHCTEMBI

3HaHHe OCHOBHBIX 3KOJIOTHUECKUX (PaKTOPOB M MX BIUSIHHUS Ha OpPraHU3MBL.
3HaHUE OTIMYUTENBHBIX IPU3HAKOB HCKYCCTBEHHBIX COOOIECTB —
arpoIKOCUCTEM.

[TomyyeHue NpeaCTaBIEHUS O CXEME DKOCUCTEMBI Ha MpUMepe Grocheps.
JleMOHCTpalMsl yMEHHUs IIOCTAHOBKM LeJedl NeATeNbHOCTH, IUIaHUPOBaHHE
COOCTBEHHOH HEATENbHOCTH JUISI HOCTH)KGHMS IIOCTABJIEHHBIX IIENEH,
NpEeJBUIEHUS BO3MOXHBIX DE3YJBTATOB ITHX HEHCTBHM, OpraHU3alMH
CaMOKOHTPOJISI ¥ OLEHKH IIOJyYEHHBIX PE3YJIbTATOB.

OO0yueHne COOIOACHUIO TIPABUII IIOBEICHUS B IPUPOLE, OEPEKHOMY
OTHOLIEHHIO K OHOJIOTUYECKUM OOBEKTaM (PAaCTEHHSM M >KMBOTHBIM M HX
cooflIecTBaM) U UX OXpaHe
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3. YYEBHO-METOINYECKOE 1 MATEPUAJIbHO-TEXHHYECKOE
OBECIIEYEHHME ITPOI'PAMMBI YYEBHOU JUCIHUIITINHBI
«ECTECTBO3HAHMUE»

MaTepnaanO-TexnnquKoe obecreyeHue U CIHILTHHBI

[Iporpamma y4eOHOHM nucuMIUIMHBI «EcTecTBO3HaHMe» peanusyercss B ydeOHOM KaOuHeTe
¢bm3uxu 1 naboparopuu ¢usnku Ne 414 u B yueOHOM KaOMHETE XUMHH M JaOOPaTOPHU XHUMHUH

Ne 407
O6opynoBanue (ocHameHne) y4eOHOro KabuHera:

—  KOMIUIEKT y4eOHO-METOJUYECKHUX JOKYMEHTOB;

—  HarJSIHbIE MOCOOUS (CTEH/bI, TUIAKATHI);

—  ayOuTOpHAas TOCKa C MarHUTHON IIOBEPXHOCTHIO;

—  JIEeMOHCTpallMOHHOE U J1abopaTopHOe 000PYI0BaHHUE;

—  mxadsl A1 1JabOPaTOPHOro U IEMOHCTPALIUOHHOTO 000PYIOBAHUS;
—  JIEMOHCTPAIlHOHHBIN CTOT,

— paboyme yyeOHBIE MECTa 10 KOJIMYECTBY IIOCAJOUYHBIX MECT.

TexHu4yeckue cpeacTBa 00y4eHHs:
—  MYJIbTUMEIUHHBIA IIPOEKTOD;
—  OKCIIO3UIMOHHBIN SKpaH;
—  CpeAcTBa TEIEKOMMYHUKAIIUH;
—  KOMITBIOTEPBHI.
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4. PEKOMEHAYEMAS JIUTEPATYPA

OcHOBHBIE HCTOYHHKH OJId CTYAC€HTOB!

1.

D

10.

11.

12.

13.

14.

15.

16.

17

benses /1. K., JIpimumun .M., Ky3nenosa JI.LH. u np. buonorus (6a3oBsrit yposens). 10
Kkinacc. — M., 2014.

benses 1. K., Jpmmmun I"M., boponun II.M. u np. buosnorus (6a3oBsiii ypoBens). 11
Kkiacc. — M., 2014

[abpuenssa O.C. u gp. EcrtectBoznanwe. Xumwus: y4eOHUK JUIA  CTYAEHTOB
npodeccuoHaIbHBIX 00pa30BaTEIbHBIX OpraHU3allMi, OCBAMBAIOIIUX NPOGECCHH U
cnenpansaocTa CITO. — M., 2017

I'abpuensn O. C., OctpoymoB WM. I'. Xumus s npodeccuit ¥ creruaibHOCTEH
COLMAJIbHO-9KOHOMHYECKOIO0 M TyMaHUTapHOro mnpoduiei: y4eOHHK [Uis CTYI.
yapexeHuit cpen. npod. odbpazoanus. — M., 2014.

IMabpuensn O.C. Xumus. [Ipaktuxym: yued. nocodue. — M., 2014.

I'abpuensu O.C. u np. Xumus. TecTsl, 3a7auu U ynpaxHeHus: yued. mocobue. — M.,
2014.

['abpuensn O.C. Xumus. I[locobue mns noaroroBku k EI'D: y4eb. mocodbme. — M.,
2014.

Epoxun FO.M. Xumus: 3amaun U ynpaxHeHUs: yued. MocoOue IS CTyI. YIpexkIeHUH
cpen. npod. obpazoBanus. — M., 2014.

Epoxun FO.M. COOpHHMK TECTOBBIX 3aJaHMH [0 XUMHH: y4ed. mocoOue Ui CTY..
Yupexnenuit cpen. npod. obpazosanus. — M., 2014.

Koncrautuaos B.M., Pe3zanoB A. I'., @aneesa E. O. buonorus: y4eOHUK IS CTY.
yupexaeHuit cpen. npod. obpaszoBanus / nox pen. B. M. Koncrantunoa. — M., 2014.
Hemuenko K. D. ®usuka B cxemax u tadbnumax. — M., 2014.

[Tapmyruna JI.A. EcrecTBo3Hanue. buonorus: yaeOHUK I CTYIEHTOB
npodecCUOHATBHBIX 00pa30BaTENbHBIX OpraHU3allvii, OCBaMBAIOUIMX Ipodeccud u
crnerpansaoct CI10. — M., 2017

Camoitnenko ILU. EcrectBo3nanue. @usuka. Coopuuk 3amau: yued. [locobue nms
CTyIIEHTOB IMpPO(EeCCHOHANBHBIX 00pa30BaTENbHBIX OpraHu3alui, OCBaUBAIOLIUX
npodeccun u cnenuransaocta CI10. — M., 2017

Camoitnenko I1.U. EcrectBo3nanue. @usuka: ydeOHUK U1l CTYICHTOB
npoecCHOHATIBHBIX 00pa30BaTeNIbHBIX OpPraHHU3allMi, OCBAaMBAIOIIUX NPOpEcCHH H

crermanisaoct CITO. — M., 2019.
Camoiinenko II. WM. ®usuka mig npodeccrit M CHEUHAIBHOCTEH COLUAIBHO-

SKOHOMMYECKOT0 ¥ F'yMaHHTAPHOI'O Mpoduiieii: yueOHUK I CTyA. YIPEKICHUN Cpell.
npo¢. obpazoBanus. — M., 2014.

Camoitnenko I1. M. Coopuuk 3amad no ¢usuke s npodeccuil U cnenualbHOCTER
COIMAIbHO-OKOHOMUYECKOr0 M I'yMaHUTapHOro mpoduieii: y4e6. mocobue A CTYyZ.
yupexaeHuit cpell. npod.odpazosanus. — M., 2014.

. X¥MHS: SIEKTPOHHBIN Y4eOHO-METOAUUECKHH KomIIeke. — M., 2014.

J1st npenogaBaTeJien:

L,

06 o6pasosanuu B Poccuiickoit ®enepaumu: deznep. 3akoH ot 29.12. 2012 Ne 273-03 (B
pen. ®enepansHbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, or 25.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014
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10.
11,

Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3m., BHeceHHbIME DejiepaibHBIM 3aKOHOM OT
04.06.2014 Ne 145-@3, B pen. Ot 03.07.2016, ¢ u3m. ot 19.12.2016.)
[Tpuxa3 MunucrepctBa obpa3oBanust U Hayku PO «O0 yrBepkaeHud (emepalbHOro
roCyJJapCTBEHHOI0 00pa3oBaTeNbHOrO CTaHAapTa cpenHero (IMOJIHOro) oOImero
obpazoBaHus» (3apeructprupoBad B Munrocte P® 07.06.2012 No 24480).
IIpuka3 Munucrepcrta obpa3oBanus u Hayku P® ot 31 mexabps 2015 r. N1578 "O
BHECEHHM H3MEHEHHH B (elepasIbHbIi roCcyIapCTBEHHBIH 00pa3oBaTeIbHBIA CTAHIAPT
cpenHero odmero o0pa3oBaHusl, yTBEPXKACHHBIN MpHUKa30M MUHHCTEPCTBA 0Opa30BaHUSL
1 Hayku Poccuiickoit @enepanuu ot 17 masg 2012 r. N413"

ITucemo [lemaprameHTa rocy/lapCTBEHHOM NOJIUTHKH B cepe MOArOTOBKH pabouux
kanpoB u JII[TO Munobprayku Poccum ot 17.03.2015 Ne 06-259 «PexoMenganuu 1o
OpraHu3ally [MOJIY4eHHUs CpelHero ooluiero oOpa3oBaHUsS B Ipejaesiax OCBOCHHS
00pa3zoBaTeNbHBIX IMPOrpaMM CpEIHEro Npo(ecCHOHAIBPHOrO 0Opa3oBaHMs Ha 0Oase
OCHOBHOTO 00111er0 00pa30BaHusl y4eToM TpeOOoBaHUH (elepatbHBIX TOCYIapCTBEHHBIX
oOpa3oBaTeNbHBIX CTAHAAPTOB M IOJyyaeMOH NpodecCHH MM CIEHHATbHOCTH
cpenHero npogeccuoHanbHOro 00pa3oBaHuUs) ¢ U3MEHEHUSIMH U JOIOJHEHUSIMH OT 25
Mas 2017 r., mpoToxos Ne3.

[IpumepHas ocHOBHasi oOpa3zoBarenbHasl MporpaMma cpeaHero obmero odpa3oBaHMs,
onobpeHHas peueHHEM (¢enepalbHOro Yy4e0HO-METOJUYECKOro OOBEIUHEHHS II0
obmemMy oOpazoBanuio (mpoTokoit ot 28 uroHs 2016 1. Ne 2/16-3).

®enepanpHblit 3akoH oT 10.01.2002 Ne 7-03 «O6 oxpaHe oKpyXarouien cpeasl» (B pel.
ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

[Tpukaz MunucrepcTBa obpazoBanust U Hayku P®D ot 17.05.2012 Ne 413 «O6
YTBEPXKIEHUH  (peaepabHOTO TOCYIapCTBEHHOrO  00pa30BaTEIbHOIO  CTaHJapTa
cpenHero (IOJIHOr0) 0011ero 0opa3oBaHus».

[Tpuka3 Munucrepcta o0pazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHUH
usmenenuit B [Ipukaz MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit ®enepanuu
or 17.05.2012 Ne 413 “O6 yrBepkAeHUH (QeAepalbHOro TIOCYAapCTBEHHOIO
06pa30BaTEIBHOTO CTAHIAPTa CPENHETO (TIONHOTO) 0OIIEro 06pa3oBaHUs .

[Tucemo JlemaprameHTa roCyJapCTBEHHOH NOJUTHKU B cdepe MOATOTOBKH PabOYHX
kaapoB u JIIIO MunucrepctBa obpasoBanus u Hayku PO ot 17.03.2015 Ne 06-259
«PekoMeHIaMK 1O OpraHW3alM{ IOJXY4eHHs CpelHero oomero oOpa3oBaHHS B
npeienax OCBOCHHS 00pa3oBaTENbHBIX IPOTPaMM CPEIHEro Mpo(ecCHOHATBHOIO
obpazoBanus Ha 0Oa3e OCHOBHOro o00mero oOpa3oBaHUS C Y4e€TOM TpeOOBaHUM
benepaTbHBIX TOCYAapCTBEHHBIX 00pa3oBaTeNbHBIX CTAaHAAPTOB U  IOJydaeMOH
po(heCCHH HITH CIEHHATIBHOCTH CPEIHEr0 PO ECCHOHATBHOrO 00pa30BaHHsI».

Wneun B. A., Kyapssues B. B. Mcropus u metononorus ¢pusuxku. — M., 2014.
['a6puensu O. C., Jlpicopa I'. I'. Xumus: xHUra g npenojgaBaTess: yded.- METOL.
rocodue. — M., 2014,
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HNuTepHeT- pecypcni:

1. www. class-fizika. nard. ru («Knacc!Has qocka st 10603HATEIBHBIXY).

2. www. physiks. nad/ ru («®@u3uka B aHUMALHSIX»).

3. www.interneturok. ru («Bugeoypoku 1o npeameramM IKOJIBEHOM IPOrpaMMBI»).

4. www. chemistry-chemists. com/ index. html (smexTpoHHBIH XypHal «XUMHKH H

XUMHUSY).

www. pvg. mk. ru (omumnuana «ITokopu BopoOGseBBI TOpeIY).

www. hemi. wallst. ru («Xumus. O6pa3oBaTeIbHBIH CAUT IS UIKOJEHUKOBY).

www. alhimikov. net (O6pa3oBarenbHbIH CaliT AJIs MKOJIBHUKOB).

www. chem. msu. su (OnexTpoHHast OMOINOTEKA IO XUMHUH).

www. hvsh. ru (xypHas «XuUMHS B LIKOJIEY).

0. www. hij. ru (xypHan « XUMHS U KU3HBY).

1. www. biology. asvu. ru (Bcst 6uonorus. CoBpeMeHHass OMOJIOTHS, CTaTbU, HOBOCTH,
OubuoTeka).

12. www. window. edu. ru/ window (EquHoe okHO qocTyma K 0Opa3oBaTeIbHbIM pecypcam

WuTepHeTa 1o 6HOJIOTHN).

= = 20l @y ih
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5. O®OPMJIEHHE JOIIOJHEHW U N3MEHEHHWI, BHECEHHEIX B
PABOYYIO IIPOI'PAMMY

PaccmoTtpeno Ha 3acenanuu [11K

[Iporokomn Ne OT « » 20

JlonoHeHus, ©3MEHEHUs], BHECEHHBIE B IIporpammy Ha 2019-2020 y4eOHBIH rox

Tabnuua 5.1 — JlononHeHUs ¥ ©3MEHEHMsI, BHECEHHBIE B pab0o4yIo MporpaMmy

Ne pazpena paGoyeii

CopepxxaHue H3MEHEeHHH U OMOJIHEeHUH
NnporpamMmal
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