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1. MACIIOPT PABOYENM ITPOI'PAMMBI OBIIIEOBPA3OBATEJILHON YUEBHOM
JNCHUIIVIMHBI

ECTECTBO3HAHUE

1.1. Ob6saacTh NPpUMeEHEeHHUS TPOrPAMMBI

Pabouas mporpamma o0uieoOpa3zoBaTenbHON yueOHON AUCHUIUIMHBI SIBISETCS YaCThIO MPOrPaMMBbl
MOJITOTOBKH CIIELUAINCTOB cpeaHero 3BeHa B coorBercTBuu ¢ PI'OC mo cnernmansHocTrn CIIO 38.02.01
JKOHOMMKA M OyXrajarepckuil yder ykpynHeHnHas rpymnmna 38.00.00 IxkoHoMuKa ¥ ynpaBJjieHHe C YI4€TOM
npoguiisi NOATrOTOBKHU COLUATBHO-IDKOHOMUYECKHUIA.

1.2. MecTO0 TUCHUILIHHBI B CTPYKTYpe MPOrpaMMbl MOJATOTOBKH CHENHATUCTOB CPEIHEro
3BeHA:
O061meo0pa3zoBaTeNbHBIN UK, 0a30Basi TUCIUTUIHHA

1.3. Lle1u ¥ 3a1a44 AUCHUILUIMHBI — TPEOOBAHMSA K Pe3yJibTaTaM 0CBOEHHS THCHHUIIUHBI:

Conepxanne mporpaMMmbl  001Ie00pa3oBaTeabHONM  Y4eOHOM JMCLMIIMHBI HANpPaBICHO Ha
JTOCTHKEHHUE CIIEAYIONINX IIeTIeH:

® OCBOGHHE 3HAHWU O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MUpPA U METOAAX €CTECTBEHHBIX
HayK; 3HAKOMCTBO C HauOojee BaXHBIMU HICSIMH M JIOCTIDKEHHSMH €CTECTBO3HAHMSA, OKa3aBIIUMHU
OTIpEIeIISAIONIee BIMSHIE Ha Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

® OBJIAZICHWE YMEHHSMH IPUMEHSTH MOJYYCHHBIC 3HAHUS U OOBSICHEHUS SBICHUNA OKPYKAIOIIEro
MHpa, BOCHPUATHS HH(POPMALUU €CTECTBEHHO-HAYYHOTO M MPOPECCHOHAIBHO 3HAYMMOTO COZICPIKAHHMS;
Pa3BUTHE MHTEIUIEKTYAIbHBIX, TBOPYECKUX CIIOCOOHOCTEH M KPUTHUECKOTO MBIIIJICHUS B XOZ€ TPOBEICHUS
NPOCTEHINNX HCCIICOBAHNM, aHaIW3a SIBJICHUH, BOCHPHUATHS M WHTEPIPETAllMH €CTECTBEHHO-HAYYHOU
nH(pOpMAIIHH;

e BOCIMTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHS 3aKOHHOW MPHUPOIBI M HCIOIB30BAHHUS
JOCTH)KEHUM €CTEeCTBEHHBIX HAYK Ul Pa3BUTUS IUBUIN3ALUH U TIOBBIILICHHS KauecTBa KU3HH;

® [IPUMEHEHHE eCTECTBEHHO-HAYUYHbIX 3HAaHUH B MPO(eCCUOHATLHON AEeATEIbHOCTH U MOBCEIHEBHON
KHU3HH 111 o0ecriedeHus1 0€30MacHOCTH JKU3HEACATEIbHOCTH; TPAMOTHOTO HCIOJIB30BAHUS COBPEMEHHBIX
TEXHOJIOTUH; OXpaHbl 30POBbSI, OKPYKAIOLIEH CPeIbl.

OcBoeHune cojepkanus o0I1eo0pa3oBaTeIbHON Y4eOHON MUCIUIUIMHBI 00ecreunBaeT JOCTHKCHHE
00yJarONUMUCS CIICAYIOMNX PE3yJIbTATOB:

JIMYHOCTHBIX:

® YCTOMYMBBIA HMHTEpEC K HMCTOPUM U JOCTIDKEHHSM B OO0JIACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPJOCTH 32 POCCHICKUE €CTECTBEHHBIC HAYKH;

® TOTOBHOCTh K TMPOJOIDKEHHIO OOpa3oBaHMs, TMOBBIINIEHUIO KBalu(pUKAMU B U30paHHOU
podecCHOHATLHOM JISATSIIBHOCTH C UCIIOJIb30BAHNEM 3HAHUH B 00J1aCTH €CTECTBCHHBIX HAYK;

¢ 00BEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMITETCHIIMHM B 00JIACTH €CTECTBEHHBIX HAYK JUIS YeJIOBEKA
1 o0mIecTBa, YMEHHE HUCIIOJIb30BATh TEXHOJOTUYECKHE TOCTHIKEHHUS B 001MacT (DU3HKHU, XUMUU, OUOJIOTHH
JUIS  TIOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO pa3BUTHS B BBIOpaHHOW MpodecCHOHATBEHOM
EeITEIbHOCTH;

® YMEHHE MPOaHATH3UPOBATh TEXHOTEHHBIE TMOCIEICTBUS JUISI OKPYXKAIOUIeH cpesbl, OBITOBOW W
MTPOU3BOJICTBEHHON JEATSILHOCTH YCIIOBEKA;

® TOTOBHOCTh CaMOCTOSTEIBHO JOOBIBAaTH HOBBIE JUISI CeOsl ©CTECTBEHHO-HAyYHBIC 3HAHUSA C
MCIOJIb30BaHUEM JJIsI ATOTO JOCTYIMHBIX HCTOYHUKOB WH(OPMAIINK;

® YMEHUE YMPABIATh CBOCH IMO3HABATEIHHOW MESITENHLHOCTHIO, MPOBOJUTH CAMOOIICHKY YpPOBHS
COOCTBEHHOT'O HHTEJUICKTYAJIbHOTO Pa3BUTHS;

® YMCHHE BBICTPAMBATh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHS B KOMaH/IE IO PEIICHUIO OOIIUX 3a1a4
B 00J1aCTH €CTECTBO3HAHUS,

MeETanpeaMeTHbIX:



® OBJIaJICHUE YMEHUSIMU W HaBbIKAMU Pa3IUYHBIX BHUJOB I1O3HABATEIBHOM JEATEIBHOCTH JJIS
M3YYEHUS Pa3HBIX CTOPOH OKPYKAIOIIEr0 €CTECTBEHHOTO MUPA;

® MPUMEHEHHUE OCHOBHBIX METOJOB TIO3HAHUSA (HAOMIONEHUS, HAYYHOTO OHKCIIEPUMEHTA) IS
W3y4YeHUs PAa3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, C KOTOPHIMH BO3HUKAET
HEOOXOUMOCTh CTAIKUBATHCS B MPOheCCHOHATBHOM cdepe;

® YMCHHE OMPECATh IEU U 3a7a4d JACITCIBHOCTH, BRIOUPATh CPEJCTBA /I MX JAOCTHIKCHUS Ha
MPaKTHUKE;

® yMEHHE UCIOJIb30BaTh PA3IIMYHBIC UCTOUHUKH ISl TIOTYYEHUS €CTECTBEHHOHAYYHOU HH(pOpMau
Y OIICHUBATH €€ JOCTOBEPHOCTH JJI TOCTH>KCHHSI MTOCTABIICHHBIX 1IeJIeH U 3a/1ay;

npeAMeTHbIX:

e cOpPMHPOBAHHOCTH MPEJCTABICHUN O IIEJIOCTHOM COBPEMEHHOM E€CTECTBEHHOHAYYHOW KapTHHE
MHUpa, TPUPOAEC KaK EIUHOW IICJIOCTHOH CHCTEME, B3aUMOCBS3M 4YEJIOBEKa, MPHUPOABI W O0OIIecTBa,
MMPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHow;

® BJIQJICHHE 3HAHUSIMHU O HanOoJIee BAXKHBIX OTKPBITUSX U JIOCTHKEHUAX B 00JACTH €CTECTBO3HAHMS,
MOBJIUSIBILIMX HA DBOJIIOIHMIO MIPEACTABICHHUH O IPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHUIA;

e chopMHpOBAaHHOCTH YMEHHUI TTOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS IS KaXKIOTO
YeNoBeKa, He3aBUCUMO OT €ro MpodecCHOHANBHOM AeATeIbHOCTH, Pa3nuyaTh (haKThl U OIICHKH, CPABHUBATH
OIICHOYHBIE BBIBOJIbI, BUJETh UX CBSA3h C KPUTEPUSIMH OLICHOK U CBSI3b C KPUTEPSMU C ONPeaeaEHHOU
CHUCTEMOH IIEHHOCTEMN.

e chopMHPOBAHHOCTH TMPEACTABICHUI O HAay4HOM METOJe MO3HAHUS MPHUPOJBI M CPEICTBaX
M3y4YeHUs MEraMHupa, MaKpoOMHpa U MUKPOMHUPA; BIIaJIEHUE MPUEMaMH €CTECTBEHHO-HAYYHBIX HAOIIOJCHUH,
OMBITOB, UCCJIEIOBAHUM U OLIEHKH IOCTOBEPHOCTHU MOJYYEHHBIX PE3YJIbTATOB;

® BJIQJICHHE I[OHATUMHBIM aIllapaTOM €CTECTBEHHBIX HAayK, IO3BOJSIOIIMM IIO3HABaThb MHP,
Y4acCTBOBATh B JIMCKYCCHSIX TIO €CTECTBEHHO-HAYYHBIM BOMPOCAM, HCIOJIb30BaTh Pa3IMYHbIE MCTOUHHUKHU
nHpOpMaUl JJI MOATOTOBKH COOCTBEHHBIX pPabOT, KPUTHUYECKHM OTHOCHTHCSH K coobmmeHusM CMU,
COJIEpIKaIIiM Hay9IHYIO HH(OPMAIIHUIO;

¢ cOpMHPOBAHHOCTh YMEHHUH MMOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS KaXKJI0TO
YeJIOBEKa HE3aBUCUMO OT €ro Mpo(ecCHOHaNbHON IeATeIbHOCTH, pa3inyaTh (GaKkThl U OIEHKHU, CPABHUBATH
OIICHOYHBIE BBIBOJIbI, BUACTH UX CBSI3b C KPUTEPHUSIMHU OIIEHOK U CBSA3b KPUTEPHUEB C ONPECICHHON CUCTEMOM
LICHHOCTEH.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILIMHBI
2.1. O6beM yueOHOI JMCHMIJIMHBI M BUABI YU4eOHOIl padoThl

Buj yueOHoit padoThl Oobvem uacos

CymMmapHasi ydeOHasi HATpy3Ka BO B3aMMO/IeHiCTBHH € NIPenoaBarTesieM 109
O0bem 00pa3oBaTe/IbHOI IPOrPaMMBbI B aKaJleMHYEeCKHX Yacax 121
B TOM YHCJIE:

TEOPETUIECKOE O0yICHHE 86

NPAaKTUYECKHUE 3aHATHSI (€CIU MPETYCMOTPEHO) 19
CamocrosiTesbHas yyeOHasi padora (Bcero) 12
B TOM YHCJIE CAMOCTOSITENIbHAsL paboTa 10 MHAUBHIYAIbHOMY IPOEKTY 4
IIpomesxkyTouHasi arTectanust B hopme mudhepeHIIpOBAHHOTO 3a4eTa 4




2.2 TemaTn4yecknil IJIaH U coJepKaHNe Y4eOHOW TMCHUIJIMHBI eCcrmecmeosHaHue

HaunmenoBanue Coaeprxkanue yueOHOro MaTepuaa, NpakTu4ecKkue padorsl, O0bem
pa3iesioB U TeM CaMOCTOSITe/IbHAsI padoTa 00y4ar0IMXcst 4acoB
1 2 3
Pasznea 1 48
Dduszuka
Beenenue. Coaeprxanue yueOHOro MaTepuasa 1
Omsuka - (yHIaMeHTanbHas Hayka o mpupoxae. EctecTBeHHO- 1
Hay4yHbld METOJ  IIO3HAHHSA, €ro BO3MOXHOCTM M  TPAaHHIBI
IPUMEHUMOCTH.
EnvHCTBO 3aKOHOB IIPUPOJBI U COCTaBa BEIIECTBA BO BceeHHOM.
OTkpbiTHS B (U3UKE - OCHOBA INPOrpecca B TEXHUKE M TEXHOJIOTUU
IIPOU3BOJICTBA.
Tema 1.1 Coaeprxanue yueOHOro MaTepuaJa 13
Mexanunka Kunemaruka. Mexanundeckoe naBmwkeHune. Cucrema orTcuera. 12
Tpaexkrtopust  nBwkeHusa. Ilyre.  Ilepememenne.  PaBHOMepHOE
IPSIMOJIMHENHOE JBUKCHHE. CkopocTs. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBMKEHMs. 3aKOH cJloXeHus ckopocteil. CpenHsas
CKOPOCTb IIpM HEPAaBHOMEPHOM [JBMXEHMH. MIHOBEHHas CKOpPOCTb.
PaBHOyCcKOpeHHOE NpsIMOIMHENHOE IBUXKEHUE. Y ckopeHue. CBoOoaHOE
NaJICHUE TEJL.
Jnnamuka. Macca u cmia. BzaumopelictBue Teia. 3aKOHBI
JuHamMuKy. Cuiibl B IpUpoJie. 3aKOH BCEMUPHOTO TSTOTCHMUS.
3aKkOHBl COXpaHEHUs B MexaHuke. lMmmynbc Tena. 3akoH
COXpaHEeHMsI UMIyJibca. PeakTuBHOE JBIOKEeHUE. MexaHuueckas pabora.
Momnocts.  Mexanuyeckas  dHeprus. KuHermueckas — dHeprus.
Kunernueckas oHepruss u paborta. IloreHuumanpHas dHeprus B
IPaBUTALlMOHHOM TI0Jie. 3aKOH COXpPaHEHUs IOJHOW MeXaHM4YecKOi
JHEPIUU.
Hemoncmpayuu
OTHOCHUTEIBHOCTD MEXAHUYECKOTO JBUKECHMUSL.
Bunbl MexaHN4ECKOTO ABUKEHHUS.
NueptHOCTS TEN.
3aBUCHMOCTh YCKOPEHHUS Tejla OT €r0 MacChl U CHJIBI, IEUCTBYIONICH Ha
TEJNO.
PaBeHCTBO M TNpPOTHMBONOJOKHOCTH HANpaBICHUS CHJI JIEHCTBUS U
IIPOTUBOAECUCTBHUS.
HesecomocTs.
PeakTuBHOE ABM>KEHUE, MOJIENIb PAKETHI.
V3MeHeHne 3HepruM MPU COBEPILIEHUU PaOOTHI.
TpakTu4ecKoe 3aHsiTHE 1
HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS OT Beca Tela. 1
Tema 1.2 Copepxanue y4yeOHOro MmaTepuaJia 10
OcHOBBI MonekynspHas ¢u3nka. ATOMUCTHYECKass TEOPHUsl CTPOCHHUS 10
MOJICKYJISIPHO BemecTBa. HaOmioneHUss W OMBITHI, TOATBEP)KIAIOIIME aTOMHO-
(pU3UKHU U MOJIEKYJISIPHOE CTPOEHME BellecTBa. Macchl U pa3Mepbl MOJIEKYIIL.
TePMOIMHAMMKH | TeruioBoe [BMKEHHWE YacTHIl BEIIECTBA. BpPOYHOBCKOE JIBUJKEHUE.

Nneaneubiii ra3. Temmeparypa Kak Mepa CpeaHEHd KUHETHUYECKOU
DHEPrUM YacTHUll. YpaBHEHHE COCTOSHHUS HJcalbHOro rasa. Monenb
KUIKOCTH. [ToBepxHOCTHOE HATSKEHHE " CMa4yuBaHUE.
Kpucrammmyeckue u aMmop(HbIE BEIIECTBA.

Tepmonunamuka. BayTtpennsis sneprusi. Pabora u temmoormaya
Kak crnocoObl M3MEHEHHWs BHYTpeHHeW »sHepruu. IlepBblii 3aKkoH
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TepMOAMHAMUKU. TeroBble MalllMHbI U UX IPUMEHEHHE.
Hemoncmpayuu

JIBukeHre OpOyHOBCKUX YaCTHII.

Auddysus.

SIBJeHMs TOBEPXHOCTHOTO HATSDKEHUS U CMAUYHUBaHMUS.
Kpucramisl, amopdHbie BeniecTBa, )XUAKOKPUCTAIUINIECKHE TeTa.
V3MeHeHne BHYTPEHHEH SHEPruu Tesl IpU COBEPIICHUHN paOOTHI.

Tema 1.3
OcHOBEI
3JIEKTPOAMHAMUKH

Conepxxanue yueOHOro Marepuaja

14

DIIEKTpOCTaTHKA. B3aumopneiictBue 3apSAYKEHHBIX Ted.
DNEKTPUUECKUI 3apsf. 3aKOH COXPAHEHHUS DSJIEKTPUUECKOro 3apsja.
3akoH Kynona. DOinekTpocTraTMyeckoe  1oJie, €ro  OCHOBHBIE
XapaKTEPUCTUKU U CBSI3b MEXKIY HUMH.

[TocrosiuabIi TOK. [locTOsSIHHBINA AekTpuueckuid Tok. Cuiia Toka,
HaIpsDKEHUE, 3JIEKTPUUECKOe ColpoTuBiIeHUe. 3akoH OMa Juisl ydacTka
3JIEKTPUYECKOH LEMH.

MarautHoe mosie. MarHuTHOE TOJIE H  €ro  OCHOBHBIE
XapakTEepUCTUKU. [[eficTBUe MarHUTHOIO MOJS HA MPOBOJHUK C TOKOM.
3akoH Awmmepa. DIJEKTpOJABUTATENb. SIBIIEHHWE 3JIEKTPOMArHUTHOMN
WHIYKIUU.

Hemoncmpayuu

DneKkTpu3zanus Ted.

B3anmopnencTere 3apsyKeHHBIX Tell.

HarpeBanue npoBOJIHUKOB C TOKOM.

OmneiT OpcTena.

B3anmopeiicTBre MPOBOIHUKOB C TOKOM.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
PaGora snextpoaBuratens.

SIBneHre HIeKTPOMArHUTHON WHIYKITUH.

13

IIpakTH4Yeckoe 3aHATHE

C6op1<a BHCKTpI/I‘{eCKOﬁ eTnur, U3MEPCHUC CUJIBI TOKA U HAIIPSKCHU A
Ha €€ Pa3JIM4YHbIX Yy4aCTKax.

Tema 1.4
Koaeoanusa u
BOJIHBI

Conepxanue yueOHOro Marepuaia

o

Mexanuueckue konebanus u BOJHbL. CBOOOAHBIE KOJeOaHUS.
[lepuon, yactora n ammnuTyaa Kosuebdanuil. ['lapmMmonnueckue koaedaHus.
MexaHuuecKre BOJIHBI U UX BHUJIbl. 3BYKOBBIE BOJIHBL. YJIBTPa3BYKOBBIE
BOJIHBI. YJIBTPa3BYK U €ro UCIOJb30BaHUE B MEIULIMHE U TEXHUKE.

DNeKTpOMarHuTHele  KoyiebaHus ©u  BoJHBL ~ CBOOOMHBIE
3JIEKTPOMarHUTHBIE KoJie0aHus. KonebarenbHblii KOHTYP.
DONEeKTpOMarHuTHOE Toje. DJIEeKTPOMarHUTHbIE BOJHBL. CKOpPOCTH
AJIEKTPOMAarHUTHBIX BOJIH.

CBeroBble BOJIHBL. Pa3BuTHE MpenCTaBICHU O MPHUPOJE CBETA.
3aKOHBI OTPAKEHUS U MPEIOMIIEHUSI CBETA.

JInnzel. ®opMysa TOHKOW JIMH3BI.

Hemoncmpayuu

KonebGanus MaTeMaTnyecKkoro v Npy>KUHHOTO MassTHUKOB.
Pabora anexrporeneparopa.

W3nyueHue u npuem 3JeKTPOMarHUTHBIX BOJIH.
Pagnocss3e.

Pasnosxenue 6enoro ceera B CHEKTP.

WnTepdepenius u qudpaxius cBera.

OTtpakeHue U MpesioMIIEHUE CBETA.

OnTuyeckue npuoOOpsI

N

IIpakTHYeckHe 3aHATHA

1. 3y4yenue konebaHuii MaTeMaTHIECKOTO MasiTHUKA.
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2. N3yuenune nnrepdepeHiuy u Audpakiiuy CBETa.

Tema 1.5 Copep:xxanue y4e0HOIro MmaTepuasa 4
DJ1eMeHThI KBanToBbie cBoiictBa cBera. KBantoBas rumnore3a I[lnanka. 4
KBAHTOBOM doTtornexkTpudeckuid 3HPexT.

puzuxu ®dwusuka aroma. Mojenu crpoenust atroma. OnbIT Pesepdopaa.

®u3nka aTOMHOTO fA7ipa U 3eMeHTapHbIX yacTull. CocTaB U CTpoeHue
aTOMHOTO sijipa. PaanoakTuBHOCTh. PajnoakTUBHBIE H3JTy4Y€HUS U UX
BO3/ICHICTBUE HA KUBBIE OPTaHNU3MBI.
Hemoncmpayuu
dotordexr.
DOTOIIEMEHT.
N3nyuenue nazepa.
JInHelyaTele CIIEKTPHI PA3JIMYHbBIX BEIICCTB.
CYeTuyrK MOHU3UPYIONIUX U3JIYYEHUM.
Tema 1.6 Conepxanue y4eOHOro MaTrepuaja 2
Bcenennas u ee Crtpoenue u pazsutue Beenennoi. Moaens pacuupsitonieics 2
3BOJTIOUA Bcenennon.
[Ipoucxoxnenne Conneunoit cucrembl. CoBpeMeHHast (uzmueckas
KapTHHA MUpA.
Paznen 2. Xumus 28
BBenenue. Conepxanue yueOHOro Marepuaa 2
Xumudeckasi KapTUHA MUPa KaK COCTaBHAsI 4YaCTh €CTECTBEHHO-HAYYHOM 2
KapTUHBl Mupa. Poimb XUMHH B KU3HH COBPEMEHHOTO OOIIeCTBa.
[IppuMeHeHnEe NIOCTMKEHUM COBPEMEHHOM XHMHMM B T'YMaHHTAapHOMU
chepe gesTenpHOCTH oOOHIECTBA. XUMHUYECKOE COJEp>KaHUE Y4eOHOM
nucuuruHbel «EctecTBo3HaHue» npu ocBoeHuu crienuanbuocteit CI10
COLIMAIbHO-3KOHOMUYECKOT'0 u T'YMaHUTAPHOTO npoduneit
poeCCHOHAIBHOTO 00pa30BaHUsI.
OO0uasi Heopranuveckasi XUMHs 16

Tema 2.1 Conepxxanue yueOHOro Marepuaja 2

OcHOBHBIE [Ipeamer xumuun. BemectBo. AtoM. Monekyna. XuMHUYECKUM 3JIE€MEHT 2
NOHATHSA U 3aKOHbI | 1 (POPMEI €ro CcyiecTBOBaHMs. [IpOCThIC U CII0KHBIE BEIIECTRA.
XUMHH Hemoncmpayuu
Habop mopneneit atomoB u mosiekyin. M3mepenne BemniectBa. OCHOBHBIE
3aKOHbI XUMUU. Macca aToMOB ¥ MoJeKyl. OTHOCUTENbHBIE aTOMHAs U
MouiekyJisipHas maccel. KomnuectBo BemectBa. [loctosuHas ABoraapo.
MonspHas wmacca. 3akoH ABorajapo. MomspHbli 00beM Ta30B.
KonnyecTBeHHBIE M3MEHEHHS] B XUMHUHU KaK YAaCTHBIM Cllydail 3aKOHOB
rnepexoja KOJIUMYECTBEHHBIX M3MEHEHUH B KadecTBeHHble. M. B.
JIOMOHOCOB - «I€pBbIi pyCCKUH YHHUBEpCUTET». MIurocTpauuu 3aKoHa
COXpaHEHHUs MACChl BEIIECTBA.
Tema 2.2 Conep:xxaHue y4eOHOro MaTepuaja 2
Hepuomnuyecknii | OtkpeitTue  Ilepuognueckoro 3akoHa. [lepuogmueckas cucrema 2
3aKO0H U XUMHUYECKHAX 3JIEMEHTOB J. n. MeHnieneena. 3HaueHue
Ilepuoanueckass | [lepuogumyeckoro 3akoHa u llepuoguveckoil CHUCTEMBI XUMHUUYECKHX
cHCTEMa sanemenToB J[. M. MenaeneeBa s pa3BUTHUS HAyKU U TMOHUMAHMS
XUMHYECKHX XUMUYECKON KapTUHBI MUDA.
nementoB JILU. | JI. . MenzaeneeB 06 00pa3oBaHUU U TOCYIapCTBEHHOM MMOJIUTHKE.
MenpgeneeBa Hemoncmpavyus
Paznuunsie Gopmsl [lepuonndeckoii cuCTeMbl XUMUYECKUX DIIEMEHTOB
J.. Menneneena.
Tema 2.3 Ctpoenne | Conep:kanue yueOHOro MaTepuaJa 2
BellecTBa KoBanenTHas cBsi3b: HenonsipHasd v nosisipHast. MlonHas cBsi3b. KaTnoHbl 2

Y aHMOHBL. MeTainueckas cBsi3b. BogopoaHast CBA3b.
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Hemoncmpayuu
OOpasipl BelecTB U MaTepUAIOB C PA3TUYHBIMU THIIAMH XUMUYECKOM
CBSI3H.

Tema 2.4 Bona. Coaep:xkanue yueOHOro MaTepuajia 2
PacrBopsI Bopa B mpupone, ObiTy, TeXHUKE W Ha HpousBozacTBe. Dusznueckue u
XUMUYECKHE CBOMCTBa Bojabl. OrmnpecHeHHWe BOJABI. ArperaTHbie
COCTOSIHMSI BOJbI U €€ NEPEXObl U3 OJIHOIO arperaTHOro COCTOSIHMS B 2
Ipyroe.
Hemoncmpayuu
du3nyecKue CBOMCTBA BOJbI: MOBEPXHOCTHOE HATSKEHUE, CMAaYUBaHUE.
Tema 2.5 Coaepxkanue yueOHOro MaTepuajia 2
XuMnueckne Xumuueckue peakiuuu. IloHATHE 0 XHUMHYECKOW peakuuu. THurbl 2
peakuun XUMHUYECKHX peaknuidi. CKOpOoCTh peakiuu U (HakTopsl, OT KOTOPHIX OHA
3aBUCHT.
Jemoncmpavyusn
XHUMHYECKUE PEAKIUU C BbIICICHUEM TEIJIOTHI.
Tema 2.6 Conepxanue y4eOHOro MaTepuaja 2
Kanacenpurxanus - -
HeOpraHHUeCKHX Kitaccudukanust HeOpraHUIECKUX COSTUHCHHUH U UX CBOI/ICTBa.VOKCI/II[LI, 2
coennmeryii u ux | KACIOTEL, OCHOBaHMA, COIH. [lonsitue o THIPOIH3e  CONeH. Cpena
CcBOIiCTBA BOJHBIX pPACTBOPOB COJIEH: KHCTas, HEUTpaidbHas, IICIIOYHAs.
Bonopoansiit nokaszarens pH pactsopa.
Tema 2.7 Metauusl | Cogepkanue y4e0HOIo MaTepuaJia 4
M HEMEeTAJJIbI Mertamner. O0mue pu3ndecKrue 1 XMMUISCKUE CBOWCTBA METAIIIOB. 2
Hemerannel. O0mas xapakTepuUCTHKa TJIaBHBIX MOATPYIIN HEMETAIIOB
Ha T[pUMEPE TANOreHOB. BaxkHellne COEIMHEHUS METauIOB U
HEMETAJUIOB B MPHUPOJE U XO3AUCTBEHHOW JIE€ATEIbHOCTH YEJIOBEKa.
Mertamisl U CIUIaBbl Kak XyIOKECTBEHHBIM Marepuan. CoeaumHeHUs
METAIIJIOB KaK COCTAaBHAs 4acTh CPEACTB M300pa3UTENBHOTO UCKYCCTBA.
Hemeranmner M wuX coeAWMHEHUsS KaK COCTaBHAs 4YacTh CPEJICTB
M300pa3uTEIHLHOrO UCKYCCTBA.
Hemoncmpayuu
B3anmopeiicTBue MeTaIOB ¢ HeMeTalulaMu (IIMHKA C CEpOM, aTFOMUHUS
¢ floJ1oM), pacTBOpaMH KUCIOT U mienoyeit. 'openne MetaminoB (IMHKA,
JKenesa, MarHus) B KUciopoje. BsaumonelictBue a30THOM |
KOHIIEHTPUPOBAHHOW CEPHOM KHCIOT C MeApl0. BoccTaHOBHTENbHBIE
CBOMCTBA METAJJIOB.
[MpakTHyeckue 3aHATHS 2
1. Onpenenenue pH pactBopa cosnei. 1
2. B3aumojeiicTBUE METAJJIOB C PACTBOPAMM KHUCJIOT M COJICH. 1
Oprannyeckasi XuMHs 6
Tema 2.8 ConepxaHue y4eOHOro Marepuajia 2
OcHoBHbIE OCHOBHBIE TIOJIO)KEHUSI TEOPUU CTPOCHUSI OPraHUUECKUX COCTUHEHUMN. 2
TNIOHATHSA MHoroo6pa3ue opranndeckux coenuuenuid. [TonsiTne nzomepun.
OpPraHuYecKoi
XHMHUH U Teopusi
CTPOEHUS
OpPraHMYecKux
COeIMHEeHHU
Tema 2.9 Conep:xxanue y4e0OHOro MmaTepuasa 2
YrieBoaopoanl u VYranesomoponsl. IlpenensHble W HEOpEAENbHBIE  YIJIEBOAOPOIBI. 2

UX NPHPOJHbIE
HCTOYHUKH

Peakuus nonumepusauuu. IlpuponHble HMCTOUYHUKH YITIEBOJOPOIOB.
YrieBogopoapl Kak OCHOBAa MEXAYHAapOAHOIO COTPYJHUYECTBA H
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BOKHEUINN NCTOYHHUK (hopMHupoBanHus Oromkera PD.

Hemoncmpayuu

[Tomy4yeHue 3THIIEHA U €ro B3aMMOJIEHCTBUE C PACTBOPOM IIEPMaHIaHATA
Kamusi, OpoMHO# Bosoi. KauecTBeHHas peakiiys Ha TIUICPUH.

Tema 2.10 Conepxxanue y4eOHOro Marepuasa 2
Kuciiopoaconepxa | Kucnopojconepkamue opraHMdeckde BeliecTBa.  IIpencTaBuTenu 2
e OPraHuIeCKUe | xyCcIopoACOACpPKAIUX OPraHUYECKUX COCAMHEHUM: METHJIOBBIA U

COCTMHCHUHA STUJIOBBIM CIIUPTBI, TJIMLEPUH, YKCYCHAst KUCIOTA. JKUPBI KAK CIIOKHBIE

Tema 2.11 3(hUpBL.

A3oTcojepiKalie | AKOronumsM M €ro OTPaKEHHE B MPOM3BEICHHAX XYIOKECTBEHHOM
opraHuvecKue JIUTEepaTypbl U H300pa3UTENBHOIO MCKYCCTBA. YTJEBOJBI: IIIIOKO3a,
COCAUHCHUA. KpaxMaJl, LeJUI0JI03a.

Iosumepsnl. A30TcoaepKalire OpraHM4eckre COeAMHEHNUS. AMUHBI, aMUHOKHUCIIOTHI,
6enxu. Ctpoenue u buonorndeckast GyHKIUs OCITKOB.
[Inactmaccel 1 BonokHa. IloHsATHe O muacTMaccax M XMMHYECKUX
BOJIOKHaX. HaTypasibHble, CHHTETUYECKHUE U UCKYCCTBEHHBIE BOJIOKHA.
[IpumeHeHne  MOJMMEPOB B NPUKIAAHOM UM KJIACCHYECKOM
M300pa3UTEIbHOM UCKYCCTBE.
Paznuunble BUJIBI IJIACTMACC U BOJIOKOH.
Jlemoncmpayuu 11BetHbie peakiiuu OEIKOB.
XuMHS ¥ 5KU3Hb 4

Tema 2.12 Conepxanue y4eOHOro MaTrepuaja 4

Xumus " XUMHUSL M OpPraHu3M 4YelloBeKa. XUMHUYECKUE DIIEMEHTbl B OpraHu3Me 4

OpPraHu3M yenoBeka. OpraHuyeckue M HeopraHuueckue BemiecTBa. OCHOBHBIE

YeJI0BeKa JKU3HEHHO HEOOXOJMMbIE COCAMHEHUS: OCNKH, YIIEBOMBI, >KHUPBHI,

Tema 2.13 BUTAMMHBI. YTJIEBOJBI - INIABHBIM MCTOYHUK DHEPruu opranusma. Pomib

Xumus B ObITY J)KUPOB B OpraHu3Me. XOJIECTEPUH U €ro PoJib B 310POBBE UYEJIOBEKA.
MuHepanbHble BEIIECTBA B MPOAYKTAaX IMUTAHWA, MHUIIEBbIE JO0ABKH.
COanancupoBaHHOE MMUTAHUE.

Xumus B 0piTy. Boga. KauectBo Bosibl. MoMoIIMe 1 YUCTAIINE CPEACTBA.
[TpaBuna Ge3zomacHoi paboThl cO cpelacTBaMH OBITOBOW XUMHHU. Poib
XUMUYECKHUX DJIEMEHTOB B JKM3HU pacTeHUM. ¥Y00peHus. XUMHUECKUE
Cpe/ICTBa 3alUThl PACTEHUMN.

Paspnen 3.buosiorus 29

Tema 3.1 ConepxxaHue y4eOHOro MaTepuaja 2

Buosorus — KuBas mpupoga kak OOBEKT U3ydeHUs Ouomoruu. MeTomsl 2

COBOKYITHOCThH WCCJICIOBAHUS JKUBOW TMPHUPOJBI B OWUOJOTHU. YPOBHU OpTaHU3AINH

HAaYK 0 KUBOM *u3HU. JKuBas mpupojga Kak OOBEKT H3ydeHHuss Ouoinoruud. MeTonbl

npupoae. Meroasl | ucciaenoBaHusl KUBOW MpUPoAbl B Ouosioruu. OrnpeneneHue XKU3HU (C

HAYYHOI'0 NPUBJICYCHUEM MaTepualia U3 pas3ieioB (U3UKM W XUMHUHU). YPOBHU

NO3HAHMSA B OpraHu3aly )KU3HU.

onosiorumn Jlemoncmpayuu

YpOBHU OpraHu3alMy )KA3HU. MeTOo1bl NO3HAHUS )KUBOM IPHUPOJIBIL.
Tema 3.2 Copnepxxanue yuyeOHOro MmarepuaJia 8
Kierka
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Uctopusa nzydenus: kietku. OCHOBHBIE MOJOKEHUS KIETOUHOU TEOPHUH.
Knerka - cTpyKTypHO-(QYHKUMOHANbHAs (dJIEMEHTapHas) €IUHHIA
KHU3HU.

Crpoenne kneTk. [IpokaproTBl M 3yKapuOTHl - HHU3IIME U BBICIINE
KJIETOYHbIe OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKU
9YKapuoT.

Knerounoe sinpo. ®DyHKUuUs sipa: XpaHEHHE, BOCIPOU3BEACHHE U
nepeaaya HaCIEACTBEHHOW WH(POPMALMHU, PETYSIIUd XUMHUYECKOH
aKTUBHOCTH KJIeTKH. CTpyKTypa U (YHKIHH XPOMOCOM. AYTOCOMBI U
MI0JIOBBIE XPOMOCOMBI.

buonoruueckoe 3HaueHHME XUMHUYECKHX 3JeMEHTOB. Heopranuueckue
BELIECTBA B COCTaBE KJIETKU. PoJIb BOJIbI KaK pacTBOPUTENS U OCHOBHOT'O
KOMIIOHEHTa BHYTPEHHEH cpeibl OPraHru3MOB. YTJIEBOJbI U JUMHUIBI B
kiaerke. Ctpykrypa u Ouomormueckue ¢yHkuuu OenkoB. CtpoeHue
HYKJICOTHUJIOB U CTpyKTypa nonuHykieotuaubix 1ened JHK u PHK,
ATO.

Bupycsl u 6aktepuodaru. Hekinerounoe ctpoeHue, KU3HEHHBINA UK U
€r0 3aBUCHMOCTH OT KJIETOYHBIX (hopM ku3HH. Bupycsl - Bo3OynuTenn
WH(GEKIMOHHBIX 3a00JeBaHM; TMOHATHE 00 OHKOBUpycax. Bupyc
ummyHonedunura gyenoseka (B1Y). [Ipodunaktuka BUY-nndexnnn.
Hemoncmpayuu

Crpoenue monekynsl Oenka. Crpoenue moinekynsl JJHK. Crpoenue
KIICTKU.

CtpoeHue KIETOK NPOKapuoT U 3ykapuoT. CTpoeHue BUpyca.

IIpakTnyeckne padoThl

1. Habmonenne KJI€TOK pacTeHWH W JKMBOTHBIX ITOJI MHKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpENaparax U UX OIMCaHUe.
2. CpaBHEHHUE CTPOCHHS KIJIETOK PACTCHUN M JKUBOTHBIX.

Tema 3.3

Conepxanue y4eOHOro MaTrepuasa

11




Opranusm

Opraam3sMm - emuHoe 1enoe. MHorooOpasme opranu3smMoB. OOmeH
BEIIICCTBOM M DJHEpPrued C OKpyXKaromel cpemoil kak HeoOxoaumoe
yCIIOBUE  CYIIECTBOBaHUS  XHUBBIX  cucteM. CmocoOHOCTH K
CaMOBOCITPOM3BE/ICHUIO - OJHA W3 OCHOBHBIX OCOOCHHOCTEH KHBBIX
opraHu3moB. JlemeHune KIETKM - OCHOBa pOCTa, pa3BUTHS U
Ppa3MHOKEHHs Opranu3MoB. becnonoe pasmuosxenue. [1onoBoii npouecc
U T1ojoBoe pa3MHOXeHue. OIUoI0TBOpEHHE, €ro OHOJIOTHYECKOe
3HauCHUE.

[TonsTue 00  WHAWBHIyaIbHOM  (OHTOrEHE3), AMOPHOHAIHLHOM
(>MOpuoreHe3) M MOCTIMOPUOHAIILHOM pa3BUTUH. WHAMBUAYaTbHOE
pPa3BUTHE YEJIOBEKA U €r0 BO3MOXKHbBIEC HAPYILLICHHUS.

OO61ure npeacTaBiIeHUs O HACIEACTBEHHOCTH U H3MEHUYMBOCTH.
['eneTnyeckass TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHOMEPHOCTH
HacienoBanus. HacienoBanue mpu3HaKkoB y yenoseka. [1osoBeie
xpomocoMmsl. CIIEIIIEHHOE ¢ ITOJIOM HacieaoBanue. HacrnencrseHnsie
00JIe3HU YeTIOBEeKa, UX TPUINHBI U podmiakTrka. COBpeMeHHBIC
MPEACTABICHUS O T€HE U TeHOME. | 'eHeTHuUecKre 3aKOHOMEPHOCTH
u3MeHunBocTH. Knaccudukarus ¢hopM n3MeHIMBOCTH. BrwstHue
MYTareHOB Ha OPraHu3M YeJIOBEKa.

[Ipenmer, 3amaun 1 METOIBI CENEKIMH. | eHeTHYECKHe 3aKOHOMEPHOCTH
cenekuun. Yuenue H. 1. BaBunosa o nmeHTpax MHOT000Opasus u
MIPOUCXOKICHUS KYJIbTYPHBIX pacTeHuil. buorexnonorusi, ee
JOCTH>KEHHUS], IEPCTIEKTUBBI Pa3BUTHUA.

Hemoncmpayuu

OOMeH BelIecTB M MPEBPALICHUS SHEPTUu B KieTke. JleneHue KIEeTKH
(MuTO3, Meio03). CriocoOb1 Oecnonoro pasMHokeHus. OmIoq0TBOpeHHe
Yy pacTeHUd U KUBOTHBIX. MHAMBUIyallbHOE pAa3BUTHE OpraHu3Ma.
HacnencrBennbie  Oosie3HM — 4yejoBeka. BiusHHe — alKoroiusma,
HAapKOMaHUHU, KypeHHsI Ha HACJIEICTBEHHOCTb.

Myrtauuu. MoaudukanmoHHas U3MeHYMBOCTb. LleHTpsl MHOr000Opa3us
U TPOUCXOXKIEHUS KYyIbTYpPHBIX pacTeHuil. VICKycCTBEHHBIN OTOOD.
HccnenoBanus B 001acTH OMOTEXHOJIOTHH.

IIpakTH4eckne 3aHATHA

1. Pemrenue QJICMCHTAPHBIX I'CHCTHUYCCKUX 3a/1a4.
2. Ananus u OLICHKA 3THYCCKHUX ACIICKTOB Pa3BUTUSA HCKOTOPBIX
I/ICCJ'IGI[OBaHI/Iﬁ B OMOTEXHOJIOTHH.

-

Tema 3.4
Bun

Conep:kanne y4eGHOro MaTepuajia
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DBOJIIOIIMOHHAST TEOPUS M €€ poyib B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAy4YHON KapTUHBI MUpa. Bux, ero kpurepuu. Ilomynsanus
KAaK CTPYKTypHas €IWHHLA BUJA U 3BOMOUMU. CHHTETUYECKas TEOpHUs
spomonuu (CTD). JIBrKyiine CUiibl 3BOJIONHMH B cooTBeTcTBHM ¢ CTD.
Pesynbratel sBomonuu. CoxpaHeHne MHOT000Opasusi BUIOB KaK OCHOBA
ycToH4YMBOrO pasButusi Ouocdepbl. [IpUuyuHBI BBIMUPAHHUS BHUJIOB.
buonornueckuii mporpecc 1 OMOJIOTHYECKHUI perpecc.

I'mnoTe3bl MPOUCXOXKACHUS KUZHU. Y CIOKHEHHE KUBBIX OPraHU3MOB
Ha 3emyie B IpPOLECCE HBOMIOUUU. AHTPONOTEHE3 M €ro
3aKOHOMEPHOCTHU. JlokazarenbcTBa poacTsa YeJI0BeKa c
MJIEKONUTAIOIIUMHU KUBOTHBIMH. DKOJIOTHYECKHUE bakTopbI
AQHTPOIIOTEHE3a:  YCJIOKHEHHE TMOMYJISIMOHHON CTPYKTYphl BHJA,
U3rOTOBJIICHHE OpYIUMHA TpyJda, MEpexoJ OT PACTUTEIBHOIO K
CMEIIAaHHOMY THUNY TNHUTaHUs, WCMOJb30BaHUe oOrHsA. [losBieHue
MBICJIUTEIIbHON NEeATEIbHOCTH u YIeHOpa3IeabHON peun.
[IpoucxoxaeHue 4eI0BEeYECKUX pac.

Hemoncmpayuu

Kpurepun Bupa. Ilomynsuusi - CTpyKTypHasi €IUHMIIA BUIA, €AMHUIA
3BOJIIOLIMH.

JBwxymue Ccwibl HBOMIOUMUA. BO3HUKHOBEHHME UM MHOT000Opasue
MPUCTIOCOOJICHUI Y OpraHu3MoB. Peikue u ncuesaromniiue BUabL.
JBH>KyIllME CHIIBI aHTPOITOTEHE3A.

[IpoucxoxaeHNe YeT0BEKA U YEIOBEUECKUX pac.

IMpakTHyeckue 3aHATHSA 3
1. Oniucanue ocoOeli Buia 1o MOP(HOIOTHIECKOMY KPUTEPHIO. 1
2. AHanu3 ¥ OIeHKA Pa3InYHbIX TUIIOTE3 IPOUCXOXKACHUS KUHU. 1
3. AHaH3 M OIEHKA PA3JIMYHBIX TUTIOTE3 MPOUCXOXKICHHS YeIOBeKa. 1
Tema 2.5 Coaepxanue yueOHOro MaTepuajia 6
IKOCHCTEMBI [IpenMer M 3amauu SKOJOTUU: y4eHHE 00 HIKOJIOTHMYECKHUX (paKTopax,
Y4EHHE O COOOIIECTBAaX OPraHU3MOB, YUEHHE 0 Onocdepe.
Okonorudyeckue  (aKTopbl,  OCOOCHHOCTH WX  BO3JCHCTBUSL.
DKoJIoTHYecKasl XapakTepucTuka Buja. [loHATHE 00 3KOIOTHYSCKUX
cuctemax. llemu mnutanus, Tpodudyeckue ypoBHU. buoreomeHos kak
skocuctema. buocdepa - miobampHas 3Kocuctema. Yuenwe B. .
Bepnaackoro o Ouocdepe. Pomp kuBbIX opraHu3MoB B Ouocdepe.
buomacca. buonornueckuii KpyroBopoT (Ha TpUMeEpe KpyroBopoTa
yraepoaa). OCHOBHBIE HampaBlEeHUS BO3JIEHCTBUS UelOBeKa Ha
ouochepy. Tpanchopmamusi €CTECTBEHHBIX JKOJOTHYECKUX CHCTEM.
Oco0eHHOCTH arpod’KOCHUCTEM (arpOIEHO30B).
Hemoncmpayuu
Dkonoruveckre (akTOpbl M MX BIUSHUE HAa OPraHU3MbL. MEXBHUIOBbIC
OTHOUICHHS: TApa3UTHU3M, XHUIIHWYECTBO, KOHKYPCHIHS, CHMOHO3.
SpycHocTh pacTuTensHOrO coobmiecTBa. KpyroBopor yriepoga B
ouocdepe. 3anoBeAHUKH U 3aKa3HUKU Poccum.
IIpakTHYecKue 3aHATHS 6
1. CocraBneHnue cxem nepenayu BenIeCTB U YHEPTUn (1ereld MUTaHus). 1
2. CpaBHuUTeNnbHas XapaKTePUCTHKA HNPUPOAHBIX D3KOCUCTEM H 1
arpo3KOCHUCTEM CBOCH MECTHOCTH.
3. Pemenne sko10rn4eckux 3aau. 1
4, AHanu3 ¥ OI€HKa IIOCIEACTBUIA COOCTBEHHOM [EATEIILHOCTH B 1

OKpYKaroIIel cpezie, rI00aTbHBIX IKOJIOTUIECKUX MPOOIEM U MyTe uX
peIIeHMS.
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IJKCKypCcHH

5. Mmuoroo6pasue BuaoB. Ce30HHBIE M3MEHEHUS B NPUPOC 1
(okpecTHOCTH TTPOdeCCHOHAIBHON 00pa30BaTEIIbHON OpraHr3aIim ).
6. EcTtecTBeHHBIE W HCKYCCTBEHHBIC JKOCHUCTEMBI (OKPECTHOCTHU 1

npodeCCHOHAIBHON 00pa30BaTeIbHON OpTraHU3aIHH ).

oo

CamocTtosiTeibHast padoTa 00y4Yal0ImMXxcst

Dusuka 4
Pabora ¢ yueOHOIi 1 cipaBOYHOM TUTEPATYpOit

[ToaroToBUTH COOOIIEHUS 110 TEMAM:

1. IlepBsr1ii pycckuii akaneMuxk M.B.JlomoHOCOB.

2. BausiHue ¢usudeckux mpoueccoB Ha COIHEUHYIO CUCTEMY.

Xumus 2
Pabora ¢ yueOHOIi 1 cipaBOYHOM TUTEpaATYpOit
[ToaroToBUTH COOOLICHNUS HA TEME:

1. Benkw, >KUpBbI, YIIIEBOBI: POJIb B )KU3HHU YEIIOBEKA.

buonoeus 2
Pabora ¢ yuebHOI 1 cripaBOUHOM TUTEPATypOi

[ToAroToBUTH COOOIIEHUS IO TEME!

1. BnusHuMe ankorojii MU HUKOTMHA HA BHYTPUYTPOOHOE pa3BUTHE
wiofa.

CamocrosiTesibHasi pa0oTa HaJl HHAMBHUAYAJIbHBIM IIPOEKTOM 4
IIpomexyTouHAsI aTTEeCTALUSA 4
JuddepeHupoBaHHbIN 3a4eT

Bcero: 121

3. YCJIOBUSA PEAJIM3AIIUU ITPOI'PAMMBI TUCHUIIJIMHBI
3.1 TpeGoBanusi K MUHHMAJIbHOMY MATEPHAJIBHO-TEXHHYECKOMY 00eCIeYeHHI0
Peanu3zanus nmporpaMmbl AUCHUIUIMHBI TpeOyeT HAIMUMS y4eOHOro KaOMHEeTa eCTeCTBO3HAHUS

O6opynoBanne y4eOHbIX KAOMHETOB:

* TI0CAJI0YHBIC MECTA 110 KOJIMYECTBY 00yUJarOIINXCS;

* pabouee MecTo MperoiaBaTes;

* HarJIAqHBIE TOCOOMS (KOMIUIEKTHI y4eOHBIX TaOJUII, TUIAKATOB, TIOPTPETHI BBIIAIOIIMXCS YUCHBIX B
00JIaCTH €CTECTBO3HAHMS U T. 11.);

* HKPaHHO-3BYKOBBIE TTOCOOUS;

* KOMILJIEKT 3JIEKTPOCHA0KEHHs KAOMHETOB;

TexHuuyeckue cpeacrBsa 00y4eHusi:

* JIEMOHCTpAMOHHOE 000pyJ0BaHKE (00IIero Ha3HAUYEHHUS U TeMaTHYecKue Habophl);

* KOMITIBIOTEP C JIMLEH3MOHHBIM IPOTrPaMMHBIM 00€CIIEYEHUEM U MYJIbTUMEANAIIPOEKTOP;

O0opynoBanue 1adoparopuu U pabounx MecT JadopaTopuu:

 mabopatopHoe oOopyaoBaHUE (OOIIET0 Ha3HAYEHUS W TEMATUUECKHE HAOOPBI, B TOM YHCIIC IS
MOCTAHOBKH JIEMOHCTPAIIMOHHOTO M YYEHHUYECKOTO SKCIICPUMEHTA, PEaKTHBHI);

* BeITsDKHO#M mIKad

» CymuibHBIN mKad

* Mukposnabopatopuu AJis XUMHUYECKOTO SKCIIEPUMEHTA

* MUKpOCKOIIBI

* HaGop npenapatoB U3 MUKpOOPraHM3MOB
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3.2 UndopmannonHoe odecnevyenne 00y4eHus
PEKOMEHIAYEMAS JIMTEPATYPA
Jast ctyneHToB

1. Camoiinenko, I1. . EcrectBo3nanue. ®usuka [Tekcr]: yueOnuk / I1. . Camoiinenko. - M.: UI]
"Axanemus, 2020. — 336 c.

2. EcrectBo3nanue. Xumus [ Tekcrt]: yuebnuk / nmox pen. ['abpuensna O.C.— UL «Akagemusi», 2017.
-272c.

3. EcrectBo3nanue. Xumus [Tekct]: yueOnuk / mon pen. ['abpuensna O.C.— UL «Axanemus», 2019.
-272c.

4., ITapmrytuna JI. A. EcrectBo3nanue. buonorus [Tekct] / JI. A. [lapmytuna. - 1-e uza. u3ganue. —
MockBa: Akagemust, 2019.

5. EcrectBo3Hanue. Xumus [DnekTpoHHBIA pecypc]|: yueOHuk / mox pexn. ['abpuensna O.C. - UL
«Axagemus», 2017. - 272 ¢. — OBC «AxkageMusa».

6. Crpenbauk, O. H. EctecTBo3Hanue [DnekTpoHHbIN pecypc]: yued. mocodue / O. H. CtpenbHUK.
— M.: FOpaiit, 2019. — 223 c..- OBC «OpaiiT».

7. Camoiinenko IL.M. EcrectBozHanue. ®@usuka. COOpHUK 3aaay: ydeO. mocobue i CTYACHTOB
npoecCHOHATLHBIX 00pa30BaTEIBHBIX OpPTaHU3AlNA, OCBauBaroNuX npodeccun u cnenuanbHoct CIIO. —
M., 2017

Jus npenogaBaresiei

1. O6 obpazoBaHuu B Poccuiickoit ®enepauun: Denep.zakon oT 29.12. 2012 Ne 273-D3
(B pen. ®enepanbabix 3akoHOB OT 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-
@3, o1 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne  15-
@3, 0105.05.2014 Ne 84-03, ot 27.05.2014 Ne 135-03, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMU
®denepanbHbIM 3aKk0HOM OT 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)».

2. [Ipuka3 MunucrepcTBa obpasoBanusi u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepxaeHUU
(benepambHOrO  rOCyIAapCTBEHHOIO  00pa3oBaTeNbHOrO  CTaHAapTa CpeaHero  (MOJHOro) — oOriero
o0pa3oBaHUsI.

3. [Ipuka3z MunucrepcrBa obpasoBanust U Hayku PD ot 31 nexabps 2015 r. N 1578 "O BHeceHuun
U3MEHEHUH B (enepaiabHbli TOCYIapCTBEHHbIM 0Opa3oBaTeNIbHBIM CTaHIApT CpeaHero oOIIero
o0pa3oBaHMsl, YTBepKIEHHBIN Mpuka3oM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot
17 mas 2012 r. N413"

4. ITucemo [lemapraMeHTa TOCYAapCTBEHHOW MOJUTUKU B cepe MOArOTOBKM pabOyuX KaJpoB U
JI1O MunwuctepcrBa oopazoBanus U Hayku PO ot 17.03.2015 Ne 06-259 «Pexomenaanuu 1o opraHu3amin
MOJIyYEeHHUsI CpelHero o0Iero oOpa3oBaHUs B IMpeJesiaX OCBOCHUS 00pa30BaTENIbHBIX IMPOTPaMM CPEIHEro
npodeccuoHanbHOro 00pa3zoBaHUs Ha 0aze OCHOBHOro o0IIero oOpa3oBaHMsI C y4eTOM TpeOOoBaHMM
(benepanbHBIX TOCYJapCTBEHHBIX O0Opa30BaTEeNbHBIX CTaHIAPTOB M TOJIy4aeMod TNpodeccuu WM
CHENUATBFHOCTH CPEIHEro MPOoPECCHOHATHPHOTO 00Pa30BaAHUS.

5. [IpumepHast ocHOBHast 0Opa3oBaTesbHas MporpamMma CpelHero ooIero oopa3oBaHus, 0100peHHas
peuieHreM (enepanbHOro yyeOHO-METOIUYECKOro 00beIMHEHHUs 10 o0ueMy 0O0pa3oBaHUIO (IPOTOKOJ OT
28 nuronHs 2016 r. Ne 2/16-3).

6. Mibun B.A., Kynpssues B.B. Uctopust u metononorus pusuku. - M., 2014.

7. I'abpuensan O. C., JIpicoBa I'. I'. Xumus: kHura ans npenojgasaTens: yued.-MeTol. mocodue. - M.,
2014.

8. buonorus: B 2 1. / mox pea. H.B. Spsiruna. - M., 2007, 2010.

HNuTepHeT-pecypcsl
www.class-fizika.nard.ru («Knacchast mocka 1ist TJr0003HATEIBHBIXY).
www.physiks.nad/ru («®u3nka B aHEMAITHIX»).
www.interneturok.ru («Buzeoypoku 1o nmpeamMeram MIKOJIbHOW TPOTPaMMBI»).

www.chemistry-chemists.com/index.html (saekTponHbIii sKypHaT « XUMUKHA U XUMHES»).
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www.pvg.mK.ru (omummnuana «ITokopu BopoObeBBI TOPBI»).
www.hemi.wallst.ru («Xumus. O6pa3zoBaTenbHBII CAUT TS MIKOJIEHUKOBY).

Www.chem.msu.su (DnekTpoHHast OHOIMOTEKA [0 XUMHH).

5
6.
7. www.alhimikov.net (O6pa3oBaTenbHBINH CAUT /IS IKOJILHUKOB).
8
9

www.hvsh.ru (kypaan «XUMHES B IIKOJICY).

10.  www.hij.ru (xypHai «XuMHS ¥ KH3HBY).
11.  www.biology.asvu.ru (Bcs  OGuosorus.
OoubaroTeka).

12.  www.window.edu.ru/window (EgumHOoe OKHO JjocTyma K 0Opa3oBaTelbHBIM pecypcam

WuTepHera o 61oI0TuN).

CoBpeMeHHass OWOJIOTHSA, CTaTbH, HOBOCTH,

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMSA JUCIHUIIJINHbI

KOHTpOJIB U OLICHKa pPE3YJIbTAaTOB OCBOCHUSA IUCHUIINIMHBI OCYHICCTBIIACTCA IIPCIIOAAaBaTCIICM B
mponecce MpOBCACHUA IMPAKTUUCCKHUX SaHHTHﬁ, TECTUPOBaHUA, a TaKXKC BBIIIOJIHCHHUA 06y‘IaIOHII/IMI/IC$I

HHAUWBHUIYAJIbHBIX 321[[3,HI/II>1.

MertanpeamMeTHble pe3yJbTaThl:

OBJIAJICHME YMEHMSIMM U HaBbIKAMHM pPa3IMYHBIX BUJOB
[IO3HABATEJIbHON JIEATENbHOCTH JUISI W3YYEHHUS Pa3HBIX
CTOPOH OKPY’KAIOILEr0 €CTECTBEHHOI0 MUPA;

Hanmcanwne u 3amura q0K1a10B,
WHIMBUIYAILHBIX ITPOCKTOB B (hopMe
Mpe3eHTaAN I

NPUMEHEHHE OCHOBHBIX METOJOB MO3HaHUs (HAOIIOACHN,
HAay4yHOTO0 DJKCIIEPUMEHTA) M M3YUYEHUs PpPa3InYHBIX
CTOPOH €CTECTBEHHO-HAyYHOW KapTUHBI MUPa, C KOTOPBIMH
BO3HHKAECT HE00X0IUMOCTh CTaJIKUBAThCS B
npodeccHoHaIbHOMN chepe;

Hanmcanwne m 3ammra JOKJIag0B,
WHIUBUAYAIbHBIX TPOEKTOB B hopMe
Mpe3eHTalNI

YMCHHUEC OINpCAcCATh OCJIW W 3aga4u  JCATCIbHOCTH,
BBI6I/IpaTB cpeacTBa I UX JOCTUIKCHUSA Ha IIPAKTUKE;

Hanmcanwne m 3ammra JOKIago0B,
WHIUBUAYAIbHBIX TPOEKTOB B hopMe
IIPE3EeHTaluN

YMCHHUEC  HUCIIOJIB30BaTh  pPa3jIMYHbIC HWCTOYHUKU  JJIA

Hamnucanue u 3ammura AOKJIad0B,

MOJIyYeHUsI ~ €CTECTBEHHOHAy4yHOW  WHGpOpMaluu | WHIUBUIYAJIbHBIX TIPOEKTOB B (hopMe
OLICHMBATh €€  JOCTOBEPHOCTb Ui  JOCTH)KCHHUS Mpe3eHTalul
MIOCTAaBJICHHBIX LIEJIEH U 3a/ay;

IIpeameTHbIE pe3ybTaThI: Hanucanue u 3amura 10K1a10B,
cOpPMUPOBAHHOCTh ~ MPEACTABIEHUNH O  LEIOCTHOM VHIUBHIYaJIbHBIX IPOEKTOB B (hopMeE

COBPEMEHHON  €CTECTBEHHOHAYYHOH  KapTUHE  MHpa,
MpUpoOJie KaK €IMHOW LEIOCTHOM CUCTEME, B3aMMOCBS3U
YelnoBeKa, MPUPOAbI U OO0IIecTBa, MPOCTPAHCTBEHHO-
BpEMEHHBIX MaciTabax BceneHHoil;

Mpe3eHTalNI

BJIaJACHUC 3HAHHUAMU O HanOoJIee BaXKHBIX OTKPBITHAX H
JOCTHIKCHHUAX B obOnacTu €CTCCTBO3HaHHUA, ITOBJIMABIINX Ha
9BOJJIIOIHIO Hpe):[CTaBJ'IeHI/Iﬁ O TIIpUupoac, Ha Ppa3BUTUC
TCXHUKHU U TCXHOHOFI/Iﬁ;

TecToBbIi ONPOC, pelIeHuE 3a1a4,
MpoBepoyHas pabora

C()OPMHUPOBAHHOCTh ~YMEHMH IOHMMAThb 3HAYMMOCTb
€CTECTBEHHOHAYyYHOI'0 3HAHUS MJI1 KaXJIOro YeJOoBeKa,
HE3aBUCHMO OT €ro Npo(hecCHOHANBbHON AEATEebHOCTH,
pa3nuyath (axkThl W OLEHKH, CPAaBHUBATh OLIEHOYHBIE
BBIBO/IbI, BUJIETh UX CBA3b C KPUTEPUSMH OLIEHOK U CBA3b C
KPUTEPSIMU C OIIPENEIEHHON CUCTEMOM LICHHOCTEH.

BrinonHenue u 3ammra npakTH4ecKux padot

c(hOpPMUPOBAHHOCTh MPEACTABICHUI O HAy4YHOM METOJIE
MO3HAHUs TMPUPOABI M CPEICTBAX M3YYEHUs MEramupa,

TecToBBIif ONPOC, BBHITTOJTHEHNUE U 3aLIATA

MPaKTUYECKUX padoT.
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MakpoMupa M  MHKPOMHpA; BIAJACHUE  IPUEMaMHU
€CTECTBEHHO-HAYYHBIX HaOII0ICHUH, OTIBITOB,
HCCIEAOBAHUN W OLIEHKH JIOCTOBEPHOCTH TOJYYEHHBIX
pe3yIbTaTOB;

BJIQJICTh TIOHSATUHHBIM anmnaparoM €eCTECTBEHHBIX HaYK,
MTO3BOJISIONIMM TTO3HABATh MUP, Y4aCTBOBATh B JIUCKYCCHSIX
[0 €CTECTBEHHO-HAYYHBIM  BOIIpOCaM, HCIOJIb30BaTh
pazIMyHble HMCTOYHUKM HWH(POpPMANUUA JUIsl TOATOTOBKH
COOCTBEHHBIX  pabOT, KPHUTUYECKH  OTHOCHTBCS K
COOOIIIEHUAM CMU, coepKaIum Hay4YHYIO
nH(OpMaIHNIO;

Hamwmcanue u 3amura 10KIaa0B,
WHNBUIYAIbHBIX TPOEKTOB B (hopMe
Mpe3eHTalni

c(hOpMUPOBAHHOCTh YMEHUH MOHUMATh 3HAYUMOCTb
€CTECTBEHHO-HAYYHOT'O 3HAHUS I KaXJ0r0 YEIOBEKA

Hanwncanwne m 3ammura JOKJIaJ0B,
WHIUBHIYAIbHBIX TIPOCKTOB B (hopMe

HE3aBMCHMO OT €T0 MPO(PECCHOHATBHON IEATENEHOCTH, HpE3CHTALINN

pasinyarb (i)aKTBI " OLICHKH, CpaBHUBATb OLICHOYHBIC

BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPHSIMU OLIEHOK U CBSI3b

KPUTEPHUEB C ONPENEICHHON CUCTEMOM LICHHOCTEH.

Pa3paborunku:
A.O. Karaconos npenojgaBarTeib
T.B. I'opckas npenogaBareib

0. 10. ®omenko npenojaBare/b
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