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1. MACHOPT ITPOT'PAMMBI YUEBHOM IUCITATLIAHBI

1.1. O0JsacTh NpuMeHeHNs1 pado4eil MPOrpaMMBbl.
Pabouass mporpamma ydeOHo¥ muctumuimael OY]I.11 EcrtecTBo3HaHHME SBISETCS YaCThIO
IporpaMMbl MOJAroToBKU cnenuanictoB cpeanero 3seHa (I[IICC3) CITO B cooTBeTCTBHH C
OI'OC 43.02.11. «'ocTHHUYHBIN CEpBUCH

1.2. Mecto yueoHoii nucuumiannsl B crpykrype IHIICC3 CIIO.
VYuebnas nucuumumHa OV][.11 «EctecTBo3HaHME» OTHOCHUTCA K 00111€00pa30BaTEIbHBIM
06a3oBeiM yueOHBIM auctuiuimHaM dactd PI'OC CIIO mo cmemumanbHocTH 43.02.11
«'OCTUHUYHBIN CEPBUCY.

1.3. e wW 3agaym JUCHMIUIMHBI - Tpe0OBaHHS K pe3yJbTaTaM OCBOEHUS
AUCUUTTUHBI
OcBoenne coaepxaHus ydyeOHOM aucHUIUIMHBI «EcTecTBO3HaHUE» 00€creYrBaeT JOCTHKEHUE
CTYIACHTAMHU CJIEAYIOIIHUX PE3yIbTaTOB:
* TUYHOCHIHBIX
— YCTOWYMBBIH HMHTEpEC K HCTOPHH W JOCTH)KEHHSM B OOJACTH €CTECTBEHHBIX HayK,
YyBCTBO TOPJIOCTH 32 POCCUICKHE €CTECTBEHHbIE HAYKH;
— TOTOBHOCTb K MPOJOJDKEHHIO 00pa3oBaHUs, MOBBIIEHUIO KBalU(UKAUKU B U30paHHOU
podeccuoHabHON JesTeIbHOCTH C HCHOJb30BaHWEM 3HAaHUM B 00JACTH E€CTECTBEHHBIX
HayK;
— 00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIM B 00JaCTH €CTECTBEHHBIX HAYK JUIS
4ejoBeKa M OOILIECTBAa, YMEHHE HCIOJIb30BaTh TEXHOJIOTMYECKHE IOCTHKEHHUS B OOJIACTH
¢bu3uKn, XUMUH, OUOJIOTHH JUIsl TOBBIIIEHUST COOCTBEHHOTO MHTEIUIEKTYalbHOTO PA3BUTHUS B
BBIOpaHHOM MPOECCHOHATBHON IEATETLHOCTH;
— YMEHHE NpPOAHATU3UPOBATh TEXHOTEHHbIE TOCIEACTBUS JUISl OKPYXKaIOLIeH cpelsl,
OBITOBOM M MTPOM3BOACTBEHHOM EATEIILHOCTH YEJIOBEKA;
— T'OTOBHOCTbh CaMOCTOSITEJIBHO JJOOBIBaTh HOBBIE JUIsl c€0sl €CTECTBEHHO-HAYYHbIE 3HAHUSA C
HCIOJIb30BAHUEM JUISI 3TOTO JOCTYIIHBIX HICTOYHUKOB MH(OpMaIHy;
— YMEHME YNpaBJISATh CBOEH II03HABATENBHOM JESATENBHOCTBIO, MPOBOJIUTH CaMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJIJIEKTYaJIbHOTO Pa3BUTHS;
— YMEHHE BBICTPaMBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOILEHHS B KOMAaHJE IO PELICHHIO
00X 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;
* Memanpeomemmulx:
— OBJIAJICHME YMEHUSMHM M HaBBIKAMH PA3JIMYHBIX BHUJIOB MO3HABATEIBHOM NESATEIBLHOCTH
JUI U3yYCHUS Pa3HbIX CTOPOH OKPYXKAIOLIEro €CTECTBEHHOTO MUPA;
— MPUMEHEHUE OCHOBHBIX METOJI0B MO3HAaHUs (HAOJIOAEHUS, HAYYHOTO SKCIIEPUMEHTA) [UIs
U3yYEHHs] pPa3JIMYHbIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, C KOTOPBIMU
BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCS B MPOGECCHOHATILHOM chepe;
— yMEHHE OIpeNensaTh LEeIM M 3aJayd JesSTeNbHOCTH, BBIOMpaTh CpelICTBa Uil HUX
JOCTH)KEHUS Ha TIPAKTUKE;
— YMEHHE HCIOJIb30BaTh pa3lM4Hble UCTOUYHUKU JUJIsl TOJYyYEHUs €CTECTBEHHOHAyYHOM
nHGOpMAIMK U OLIEHUWBATh €€ JIOCTOBEPHOCTb Ul JIOCTHM)KEHHUS MOCTaBJICHHBIX IeNed u
3ajau;
* npeoMemHmbIx:
— c(OPMHPOBAHHOCTh TPEJICTABICHUH O IIEIOCTHOW COBPEMEHHOW €CTeCTBEHHOHAYYHOM
KapTHHE MHPA, IPUPO/JIE KaK eTUHON [EJIOCTHOM CUCTeMe, B3aUMOCBSI3U YeJIOBEKa, IPUPOIbI
1 00I1IecTBa, TPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHol;



— BJIaJICHUE 3HAHUAMU O HAMOOJIEe BAKHBIX OTKPBITUSAX M JOCTHXKCHHSX B 001acTu
€CTECTBO3HAHMS, TOBJIMIBIIMX Ha 3BOJIIOLMIO IMPEACTABICHUN O HPHUPOJIE, Ha PA3BUTUE
TEXHUKU U TEXHOJIOTHI;
— chopMHUpPOBAaHHOCTH YMEHUSI IPUMEHSITh €CTECTBEHHO-HAYYHbIC 3HAHUS I 00BSICHEHUS
OKPYKAIOIIUX  SBJICHUH,  COXpaHEHUS  370pPOBbs,  oOOecredeHUs  OE30MaCHOCTH
KU3HEICSITESIbHOCTH, OCpeXHOTO  OTHOILIEHUST K  MPUPOJE,  PAMOHAIBHOTO
MIPUPO/IOTIOJIE30BAHMS, @ TAK)KE BBITIOJIHEHHSI POJIM TPAMOTHOTO IMTOTPEOUTEIIS;
— c)OpPMHUPOBAHHOCTH TPECTABIICHUN O HAYYHOM METO/IE MTO3HAHUS MTPUPOIBI U CPEACTBAX
M3y4YEHUs] MeramMupa, MakKpoMHpa M MHUKPOMHUpPA; BIAJEHUE IPUEMaMH E€CTECTBEHHO-
Hay4HbIX HAOJIOJICHUM, OIBITOB, UCCIEIOBAHWUA W OIICHKUA JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3yNbTaToB;
— BJIaJICHUE TIOHSATUHHBIM anmnaparoM €CTECTBEHHBIX HAYK, IMO3BOJISIFOIINM TO3HABATH MHUP,
Y4acCTBOBAThH B JJUCKYCCHSIX MO €CTECTBEHHO-HAYYHBIM BOMIPOCAM, HUCIIOJIB30BATh Pa3INYHbIC
WCTOYHUKU MH(OPMAIUU I MOATOTOBKH COOCTBEHHBIX PabOT, KPUTUUECKA OTHOCHUTHCS K
coobmenusm CMU, conepsxamumM HaydHyt0 HHGOPMAIIHIO;
— c(hOpPMUPOBAHHOCTh YMEHUW MOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
KaXJIOTO YeJOBEKa HE3aBUCHUMO OT €ro mpo(ecCHOHAIbHON IesSTENHHOCTH, pa3inyaTh
(haKThl U OIICHKH, CPABHUBATH OIICHOYHBIE BBIBOIBI, BUJIETh UX CBSI3b C KPUTEPUSIMH OIICHOK
U CBSI3b KDUTEPUEB C ONPENEIEHHON CUCTEMON IEHHOCTEN

CdopmupoBath 00111E€ KOMITIETCHITHH:
OK 1. IloHumarh CyIIHOCTh M COLMANbHYIO 3HAaUMMOCTh CBOEHM Oyaymied mnpodeccuu,
MPOSBJISITH K HEM YCTOMYMBBINA MHTEPEC.
OK 2. Opranu3oBbBaTh COOCTBEHHYIO JEATEIBbHOCTb, BBIOMpATh THIIOBBICE METOIBI W
CHoCoObI
BBITIOJIHEHUS TPO(ECCHOHANBHBIX 3a/1a4, OLEHUBATh UX d3PPEKTUBHOCTH U KaueCTBO.
OK 3. [TpyHuMarh peiieHus B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYAlIUSIX U HECTU 3a HUX
OTBETCTBEHHOCTb.
OK 4. OcymecTBiasaTh TOWCK W HCHOJb30BaHHE WH(POpPMALUK, HEOOXOIUMOW s
3¢ (GEeKTUBHOIO  BBINOJHEHUS MNPOPECCHOHANBHBIX  3a/ady, MpPOo(PEecCHOHAIBHOTO |
JUYHOCTHOTO Pa3BUTHS.
OK 5. Hcnone3oBath  WH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIE  TEXHOJOTHH B
npodeccruoHalbHOM 1A TEIbHOCTH.
OK 6. Paborate B KOJUIEKTMBE W B KomaHzae, 3(PPEKTHBHO 0OmAThCA C KOJUICTAMH,
PYKOBOJICTBOM, IOTPEOUTETISIMHU.
OK 7. bpatp Ha ce0s OTBETCTBEHHOCTh 32 pabOTy WIEHOB KOMaH[bl (IIOJYMHEHHBIX), 32
pE3yNbTaT BHIMOJIHEHUS 3a/1aHUH.
OK 8. CamoCTOSITENBHO ONpeneisaTh 3aAa4u Ipo(eCCHOHATBFHOTO U TMYHOCTHOTO Pa3BUTHS,
3aHMMAaTbCA CaMOOOpPa30BaHKUEM, OCO3HAHHO MJIAHUPOBATH MOBLIIICHNE KBATHU(UKALIUH.
OK 9. OpuentupoBaTbcs B YCIOBHUSX YAaCTOW CMEHBI TEXHOJOTHH B MpodeccnoHalbHOMI
NEeSATENBHOCTH.

B pesynerate msyuenus aucuuruinael OVY/J[.11 EcrecTBo3HaHue oOydaromuiics A0JDKEH

3HaTh:

- OCHOBHbIE (pU3MUYECKHE, XUMUYECKHE U OMOJIOTMUECKHE 3aKOHBI,

- OOBSICHATH CMBICII OHATHH €CTECTBEHHO -HaYUHBIM METO/] IIO3HAHUS, HJIEKTPOMArHuTHOE
I0JIe, DJIEKTPOMAarHUTHBIE BOJIHBI, KBaHT, 7BoJiouus Bceenennoi, ConHeuHas cucTeMa,
lajakTnka, NEPUOJMYECKUNM 3aKOH, XHUMHUYECKass CBA3b, XUMHUYECKAas peaklus,
MakpoMoJieKyia, Oellok, Kartanuzatop, ¢epmeHT, kierka, moisiekyna JIHK, Bupyc,
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Ouosoruyeckass  3BOJIOLUS, OPraHu3M, [ONMyJSAlMsA, JKOcUcTeMa, Ouocdepa,
CaMOOpraHu3anus

- BKJIQJl BEJIMKUX YYEHBIX B (POPMUPOBAHHIE €CTECTBEHHO -HAYYHOU KAPTHHBI MUPA

B pesynprate nsyuyenus ydueOHoil mucuumuinael OY]I.11 EcrecTBo3Hanue, oOyuarouiuiics
JOJDKEH YMETh:

MIPUBOJIUTh IPUMEPHI IKCIEPUMEHTOB U HAOIOJEHUM, 000CHOBBIBAIOIIUX aTOMHO-
MOJIEKYJISIPHOE CTPOCHHME BELIECTBA, CYLIECTBOBAHHE JJIEKTPUYECKOTO MOJI,
B3aUMOCBSI3b JJIEKTPUYECKOTO U MAarHUTHBIX I0JIEH, BOJHOBBIE U KOPIYCKYJISpHBIE
CBOMCTBa CB€Ta, HEOOPATUMOCTb TEIUIOBBIX SIBJICHUM, 3aBUCHUMOCTb CBOWCTB
BEILECTB OT CTPYKTYPbl MOJIEKYJI, 3aBUCUMOCTU CKOPOCTH XUMHYECKUX pEaKUuil OT
TEMIEPATYpbl U KaTaJu3aTopoB, META0O0JM3M M CTPOEHHE KHUBBIX CYILECTB, pPOJIb
JIHK xak HocuTens HacleZCTBEHHONW MH(pOpMaIH. DBOJIOLUIO0 KUBOW MPUPOJIBI,
MPEBPAILEHUE SHEPTUH U BEPOSITHOCTHBIN XapakTep MPOLECCOB B KUBOU U HEKUBOU
npuposae. B3auMOCBS3b KOMIIOHEHTOB 3KOCHUCTEMBI. BiusHHEe JesSTeNbHOCTH
YeJI0BEKa Ha DKOCHCTEMBI

OOBSACHATh TPHUKJIAJHOE 3HAYCHHE BaXHEHIINX JOCTHKEHMH B  00JacTH
€CTECTBEHHbIX HayK JMJIsi Ppa3BUTHS DSHEPreTHKH, TPAHCIOPTa, CPEJICTB CBS3MU.
Coznanue OWOTEXHOJIOTUH, JiedeHHs] WHQPEKIUOHHBIX 3a00JIeBaHUN, OXpaHBI
OKpYKaroIlEenl CpeJibl

BBIJIBUTaTh THIOTE3bI U MpeasaraTth MyTH WX MPOBEPKH, JIENaTh BBIBOJBI HA OCHOBE
AKCIEPUMEHTAIbHBIX TaHHBIX.

PabGotate ¢ ecTtecTBeHHO- HayuyHOW wuHopManuen, coxepxkameiics B CMU,
HNuTepHeT- pecypcax, HayqYHO-TIONYJISAPHOM JIUTEpATYPE.

BJIAJIETh METOJAaMU T[OWUCKA, BBLACIATH CMBICIOBYI0O OCHOBY M OLICHHBATh
JIOCTOBEPHOCTH WH(OpMAITHH.

14. Pexomenayemoe KOJIMYECTBO YACOB HA OCBOEHUE YUeOHOW TUCUUIJINHBI:
MaKCHMaJIbHasl yueOHasi Harpy3Ka 00y4yaruierocst 166 4acoB
BKITIOYAS:
o0si3aTebHaA ayTUTOPHAS yueOHasi Harpy3Ka 117 4acoB
caMOCTOsITe/IbHAs paboTa 39 JacoB
KOHCYJIbTAIINH 10 4acoB
BCET'O 166 4yacoB




2. CTPYKTYPA U IPUMEPHOE COJEPXXKAHUE YUYEFHOW TUCIHUATLINHBI

2.1. O0beM y4eOHOI TUCHUIIMHBI B BUJe Y4eOHOH padoThl

Bua yueOHo#i paboThl KosmyecTBo yacos
MakcumaiibHasl yueOHasi Harpy3ka (Bcero) 166
Oobs13aTesibHAS ayIUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 117
B TOM YHCIJIE:
TEOPETUYECKUE 3aHATHUS 66
MIPAKTHUYECKHUE 3aHATHS 51
KouncyabTanuu 10
CamocrosiTeJibHasi paboTa 39
Wtorosas atrecrauus B popme: 1-blii cemecTp- Apyrasi popma arrecranum,

2-0ii cemecTp —nuddepeHIIUPOBAHHBIN 3a4eT




2.2 IIpuMepHBbIi TeMAaTHYECKHUI IJIaH U coepskaHue ydeOHoil nucuuminabl OY /111 «EcrecTBo3Hanne»

HaumMmeHnoBaHue Conepmanne yqeﬁﬂoro Marepuajia U NIPaKTUHIECCKHUE 3aHATUHA, CAMOCTOATEC/IbHAasA O0LeM YACOB ypOBeHL
pa3aesioB H TeM pa6oTa 00y4aromuxcs OCBOEHHSI
Beenenue. [Ipeamer @usuka. MoaenupoBanue GU3MUECKUX SBICHUN B TIPUPOJIE. 2 1
dusnka 84
Pa3nen 1.B3aumopneiicTBue e o4
Tema 1.1. | Conepxanune maTepuasa
Mexanunyeckoe MexaHnyeckoe JIBUJKEHHE: pPAaBHOMEPHOE W HEPaBHOMEPHOE JBH)KEHUE.
JBIDKCHUE WNuepuusa. Unepumansupie cuctembl oTcdera. 3akonsl M. Heiorona. Cumel B
MeXaHuKe. ['paBUTallMOHHOE B3aUMOJIEUCTBUE. 3AKOH BCEMHPHOTO TATOTECHUS. 8 2
Cuna tsokectu. Bec Tena. Wmnynbe Ten. PeakTMBHOE JBUKEHHE. 3aKOH
COXpaHeHHus ummyibca Ten. Pabora. Mexannyeckas pabota. DHeprusi. 3akoH
COXPAaHEHHUS SHEPTUH.
IIpakTHYeckue 3aHATHS
[IpocTeie Mmexanu3mebl. Peruaru. Peruaru B TexHuke, ObITY U IPUPOJE. «30JI0TOEC 6
MIPaBUJIO» MEXaHUKH.
CamocTrosiTesqibHasi padoTa 00y4yaruero
OtkpeiTie  maatHuka. MWuepumss  Mcaaka  HprooTona.  Peryarm B 4 2
KU3HEACATEIIbHOCTHU YelloBeKa. PeakTUBHOE JBMKEHUE B IPUPOJIE.
Tema 1.2. | Conepxanue MaTepuaa 2
Mexanuuyeckue Bonnsl. Pacnipoctpanenue konebanuii B cpene. McTouHuKu 3ByKa. 3BYKOBBIE 4
KoJIe0aHus KojeOaHus
IlpakTH4Yeckue 3aHATHSA 4
Mexannyeckue kKoyiebanus: CBOOOJHbIE U BEIHYKIeHHbIe. MasTHUK. PezoHanc
CamocrosiTesibHas padoTa 00yuyarouero 3
SIBnenune pe3oHaHCA HAa TPOU3BOACTBE U B ObiTy MCTOYHHMKH 3X0 H 6
IIPOUCXOXKACHHE X0
Tema 1.3. JlaBnenme | Conepskanue MaTepuajia 3
TeJa HaBnenne. CrnocoObl yMEHBIIIEHHE U YyBEIWYEHHUs JaBleHUs. JlaBneHue 4

JKHAKOCTEH M ra3oB. 3akoH Ilackams. JlelicTBHe JKUAKOCTHM M Ta3a Ha




MOTPYKEHHOE TeNO0. 3aKOH ApXUMena.

HpaRaneCRne 3aHATUSA

Bec Bozmyxa. Atmoctepnoe npaBiaenue. OnbiT Topuuermmn. AtmocdepHoe 4
JaBJICHUE Ha pa3HbIX BbIcOTaX. Bo3ayxomiaBanue
CamocrosiTesibHast paboTa o0yuyaroumero 4
Hcropus Bo3ayxorutaBanus J[aBieHue B ropax v 1o BOJOU

Tema 1.4. TensioBbIe Conep:xxanue matepuaja

sIBJICHUS OcHOBBI TepMOJIWHAMUKH. BHyTpeHHss sHeprus. Buasl Temao mnepeaaydu. 4
TennonpoBoanocts. Koneekuusa. M3nydenune.

Tema 1.5. Ctpoenue Conep:xxanue matepuaja

BellecTBa Crpoenune BemectBa. [uddysus razax, KUAKOCTIX U TBEPIBIX TeJax.
Ucnapenne. Kumnenue. Bnaxnocts Boznyxa. CrocoObl —omnpeneneHus
BII&XHOCTH BO3ayxa. OmpeneneHue yACIbHOW TEIIOTHI MapooOpa3oBaHUs U 4
KOHJeHcauuu. JlBurarenb BHyTpeHHero cropanusi. Ilaposas typOuna. KIIJ]
TeroBoro asuratens. CTpoeHne atoMa M aTOMHOTO siapa. PaguoakTHBHOCTS.
Snepnswiit peakrop. LlenHble peakiuu. ATOMHas 3HepreTvka. buonornueckoe
JIEMCTBUE pagualliy. 3aKOH PaJHOAKTUBHOCTH.
CamocrosiTesqibHasi padoTa 00y4yaroiero 2
SIBneHue ucnapeHus U KAIEHUS B )KM3HU YEJIOBEKA.

Pa3nen 2. DjieKTpOMarHUTHbIE SIBJIEHUSI 22

Tema 2.1. | Conep:kanue maTtepuaja

JJleKTPUYeCKue B3anmojelicTBue 3apspKeHHBIX Tell. DJIEKTPUUYECKHM 3apsij. 3aKOH COXPaHEHUS

SIBJICHUS 3apsana. 3akoH Kynona. Onektpuueckoe rmosie. HampsikeHHOCTh moJs.
DIEKTPOEMKOCTb. Konnencartopsr. Coenunenue MIPOBOIHUKOB: 8
MOCJIE0BATENbHOE u napajuJieabHOe COEJIMHEHHE IIPOBOJIHUKOB.
OnektpoaBuxkymas cuna.  OnpeneneHue  yAEIbHOIO  CONPOTHUBIICHUS
poBOAHMKA. 3aKoH J[xoyns-Jlenua
IIpakTHYecKkne 3aHATHA 4
Onektpuyeckuil Tok. Cuna Toka. 3akoH OMa Juisl ydacTka Lemnu.
CamocrosiTesibHast padoTa 00y4yaromero 5

aﬂeKTpI/ILIeCKI/Ie SABJICHHSA B )KU3HH YCJIOBCKA.




Tema 2.2. MarautHbie
ABJICHUSA

Copep:xanue MaTepuaja
MaruautHoe mnosie. OIHOPOAHOE W HEOJHOPOJHOE MArHUTHOE II0JIe. 3aKOH

Awmnepa.  OnexkrpomarautHas  uHAyKuus. Onbitel  ®apanes.  3akoH 4
3IEKTPOMAarHuTHOM uHayKuuu. IIpasuio Jlenua.
IIpakTnuyeckune 3aHATHSA
Onexkrpuueckue Kosiebanus. llepeMeHHBIH dNeKTpHUecKUil TOK. ['eHepaTop 4
MEPEMEHHOTO TOKa. DJIEKTpOMarHuTHeie KoyieOanus. KosiebaTenbHbI KOHTYD.
OCHOBBI TEJNEBUICHUS U PaAHOBELIaAHUS
Pasznen 3. Onruka 8
Coaep:xkanue MmaTepuajia
JIunzel. ['na3. Ouku. Ontuueckue npuodopsl. JanbHO30pKOCTh U OJIN30PYKOCTD.
Hucnepcusi ceera. Untepdepennus ceera. Judpakuus csera. OnpeneneHue 4
CBETOBOW BOJHBI C MOMOUIBIO JU(pakIMOHHON pemeTku. KoprmyckynspHas
npupoja cera. ®otonsl. PoTorddexTrl. 3aKkoH BHEIIHETO (GoTOdPEKTA.
IIpakTuyeckue 3aHATHS
Iloctpoenne uzoOpaxkeHHss B JMH3aX OJIEKTPOMAarHUTHas IMPUPOJA CBETa. 4
CKoOpOoCTh CBETa. 3aBUCUMOCTh MEXY JUTMHOW BOJIHBI U YACTOTOM.
Xumus 38
Paznen 1. OcHOBHBIE IOHATHS XUMHH 38
Tema 1.1. | Conep:xanue MaTepuaja
XuMHYecKue Beenenne. OCHOBHBIE NMOHATHS U 3aKOHBI B XUMUU. XMMHYECKasi CBS3b U €€ 4
B3aMMO/elicTBUA BubI PacTBOpBL. [Iprpoaa a5eKTpoMTHYeCKOn JUCCOUauy
IIpakTHYeckue 3aHATHS
OcHoBHble 3akoHbl xumud. Ilepuonnmueckuit 3akon J[.M.Menpaeneena 5
OcHoBHBIE BellleCTBA U MaTepuaibl. XUMHUYECKUE peakuuu. OKHUCINTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIINU
CamocrosiTesibHast padoTa 00y4yaromero 5
XHMHS BOKPYT HaC
Tema 1.2. Xwumwusa | Coagepkanue MaTepuajia 5
3JIECMEHTOB Xumus anementos I-111 rpynn
Ilepuoauyeckou IIpakTHYecKkne 3aHATHA 8
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Ta0IUIIbI JL.H.
MenpaeieeBa

Xumus anementoB 1V-VI u VII-IX rpynn, Xumusa snemenroB X-XII rpynn
Xapakrepuctuka MetamuioB. lllemounsle metaymbl. Onektposins. Kopposus
METaJJIOB. 3aIlIUTa OT KOPPO3UU

CamocrosiTesibHasi padoTa 00yuyarouiero
XuMmuyeckue peakuuud B npupoje Oxuciaurenu v BoccTaHoBuTenn. HedTb-
YEepHOE 30JI0TO CTPAHBI

Tema 1.3.
buooprannuyeckue
B3aUMOJIEeCTBUA

Coaep:xkanue maTepuajia

[Ipenmer m 3amaum OpraHWyYecKOM XWUMHHM. buoopraHuyeckue COeIMHEHUS
[lpuponusiii raz3 u HepTh, Kupbl. Jlunuasl. Mbula U U3 COENMHEHUS.
YraeBonpl. XuMus yrieBo10B. benkoBbeie coenquuenns. Hutpo3zocoeamuenusl.

IIpakTHyeckue 3aHATHS
CriupTsl U HEHOJIBL

CamocrosiTesibHast padoTa 00yuarouero
OpFaHI/I'-IeCKI/Ie BEUICCTBA B JXU3HCACATCIIBHOCTH 4YCJIOBCKA. HpO(i)I/IJ'IaKTI/IKa
Pa3BUTHUS AJTKOT0JIM3MA

Buojaorus

32

Paznea 1. Kiierka

14

Tema 1.1.
MeTa00u3M KJIEeTKH

Conep:xanue MaTepuaJjia

[Ipenmer buosorusi. CBoicTBa >KMBBIX TEJ. YPOBHU OPraHU3AIMU KUBOTO.
apctBo IIpokapuoTer n DykapuoThl. CTpoeHue KICTKH. MeTaboIM3M KICTKH.
O6men uHbOpMaIMU U SHEPruu B KieTKe. /[eneHue KIeTKH: MUTO3 U MeHo3.
I'amerorenes. WuauBuayansHOoe  pa3BUTHE OpraHu3Ma  4eJOBeKa.
BuyTtpusmOpuoHaibHOE U TOCTIMOPHOHAIBHOE Pa3BUTHE.

IlpakTH4Yeckue 3aHATHSA
XHUMHUYECKOE CTPOEHUE KIETKU

CamocrosiTesibHas padoTa 00yuyarouero
[IpoucxoxxneHue xu3Hu Ha 3emie. DUIOreHe3 PACTHTEIIBHOIO U KUBOTHOTO
MHpPOB. /[pIXaHue Ha cyllle U 1oJ] BOJOH.

Pa3pen 2. 'eneTnka

Tema 2.1. 3akoHBbI
HACJIEACTBEHHOCTH WM

Coaepsxkanue MaTepuajia
OcHOBHBIE TIOHATHSI TEHETHKH. 3aKOHBl HaciencTBeHHocTH H.Mennens.
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U3MEHYUBOCTH OcHOBHBIE 3aKOHOMEPHOCTH M3MEHUYUBOCTU. ['eHeTnka nona. HacneacTBeHHble
6one3un. HeayenpHble B3auMoieiicTBUs TeHOB. CeleKurs OpraHu3MoB.
CamocrosiTesbHast paboTa 00yuyaroumero
[MpodunakTrka pa3BUTHS HACICACTBEHHON MATOJIOTUU 4
Pazjen 3. DBo/1IOIOHHOE Pa3BUTHE OPraHU3MOB 10
Tema 3.1. | Conep:xkanue MaTepuaJia 3
Joka3zaTenbcTBa [Iporpecc u perpecc B coBpeMeHHOM Mupe OCHOBHBIE TOHSTHS IKOJOTHHU.
IBOJIIOLMH Abuotnueckue u 6uoTudeckre (akTopbl cpebl. AHTPOIIOTEHHOE BIIUSHHUE Ha 4
MpUpPOly. AHTPOTIOTEHHOE BIIMsIHUE HAa aTMocdepy, ruapochepy , mutochepy u
XKUBbIe opraHu3Msel. buocdepa. [TpupogooxpanHas AeAT€IbHOCTD YEIOBEKA.
IIpakTHyeckue 3aHATHS
DBOJIIOLMOHHAS TEOPUS Pa3BUTUSI OpraHuyeckoro mupa. EctecTBeHHbIi 0TOOp. 3
Bbops0a 3a cymecTBoBanue
CamocrosiTesqibHast padoTa 00y4yaroiero 2
Jloka3zaTenbcTBa pa3BUTHS OPraHUYECKOTO MHPA. 3
KoncyabTanuu 10
Bcero 166

Jl1st XapaKTepUCTUKU YPOBHSI OCBOCHHSI y4eOHOTO MaTepralia UCTIONB3YIOTCS CIIeIyonue 0003HAUYCHHS:

1 — o3HaKOMHUTENBHBIN (Y3HaBaHUE PaHEE U3YUYCHHBIX 00BEKTOB, CBOHCTB);

2 — penpoIyKTUBHBIH (BBIIIOJHEHHUE JACATEIHHOCTH 110 00pa3ily, MHCTPYKIIUHU U 1TOJI PYKOBOJICTBOM);

3 — MNPOAYKTHBHBIA (IUIAHUPOBAHME W CaMOCTOSITEJIBHOE BBINIOJHEHHE JICATCIBHOCTH, pEIICHUE
MpoOJIEMHBIX 3a/1a4).
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3.YCJIOBUA PEAJIM3ALIUU ITPOI'PAMMBI JINCHUITJINHBI

3.1 Peanm3anusi nporpaMMbl JUCHUILTUHBI

oI OopyaoOBaHHUEC CXHHUYCCKHUEC CpCACTBaA OJIMYECTBO paoodyux
Ner\rm Ooopy, T P K pab
0o0yueHHs MecCT
. - HaJU4Hhe TIOCAJAOYHBIX MECT IO KOMITBIOTEPBI C
1
KOJIMYECTBY 00YJArOIIHXCS JTUTCH3UOHHBIM
2. -CTYJbs ImporpaMMHbIM
3 10CKa KJIacCHas obecrieueHueM 1o
KOJINYCCTB
4, -pabodee MECTO MPENno1aBaTess OJIHCCTBY
0o0yJaronmxcs,

MYJIbTUMEANA TPOECKTOP 25

3KpaH MPOEKIIMOHHBIN
MOJIEM
MIPUHTED
MHTEPAKTUBHAA JIOCKA
BBIXOJ B CETh
HnTepner.

3.2. UndopmaunonHoe obecriedyeHue 00yuyeHus:

[lepeueHr pexoMeHAyeMbIX YUEOHBIX H3JIaHUM, MHTEPHET-PECYPCOB U JOMOJIHUTEIHHOM

JIUTEPATYpPHI:
Ne HawnmeHnoBanme yueOHBIX U3NaHUuH, FIHTEpHET-peCypCcoB, NTOTOTHUTENEHOMN JINTEPaTyPhI
1/
1 | OcHOBHBbIE HCTOYHUKHU

11

®usuka: Yueonuk / Jlemumuenko B.U., - 6-¢ u3a. - M.:HULl UHD®PA-M, 2016. - 584
c.: ISBN 978-5-16-010079-1 http://znanium.com/catalog/product/469821

1.2

lNa6puensu O.C. Xumus. 9, 10, 11 k1. — M. Ipoda, 2015 — 191c.

1.3

Ceupuyos, B. B. EctectBo3nanue: yueoHoe nmocodue ainsa CIIO / B. B. Ceupuos, E.
N. Csupuposa; mon pea. B. B. CBupumoBa. — 3-e¢ u3a., ucnp. u jgom. — M. :
WznatensctBo  [Opaiit, 2018. — 310 c¢. — (Cepus : IlpodeccruonansHoe
oOpa3oBaHue). — ISBN 978-5-534-10099-0. https://biblio-
online.ru/book/estestvoznanie-429334

I[OHOJIHHTEJILHBIQ HCTOYHHUKHU

2.1

Hmutpuea @.M. duznka. YueOnuk. — M. 2016.

2.2

Kabapaun O.®., OpnoB B.A. DkcniepumeHTanbHble 3a1anus 1o ¢pusnke. 9—11 knaccs:
yueOHoe rnocobue A5 ydarmxcst oomeo0pazoBaTeabHbIX yupexaeHuil. — M., 2014

2.3

KacpanoB B.A. ®uzuka. 10, 11 k1. TemaTnueckoe 1 NoypodHoe IUIaHUpOBaHue. — M.,
2015

2.4

I'abpuensn O.C. HacronpHas kaura yuutens xumuu: 10 knace / O.C.I'abpuensn, NI
OctpoymoB — M., 2015.

25

I'abpuensn O.C. Hacronbhas kHura yuutens xumuu: 11 xmacc: B 2 4. / O.C.
la6puensu, I'.I'. JIpicoBa, A.I'. BBenenckas. — M., 2014
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOBTOCBOEHUSA JUCIHUIIJIMHBI

OOpazoBarenbHOE YYpEXKIACHUE, peaTu3ylollee MOATOTOBKY IO Yy4eOHOW IUCIHILIMHE,
o0ecrieynBaeT OpPraHU3aMI0 U MPOBEICHHE MPOMEKYTOUYHON aTTECTAllMM U TEKYIIETO KOHTPOJIS
WHMBHUIYAIBHBIX 00pa30BaTENbHBIX JOCTHKEHUH — JEMOHCTPHPYEMBIX OOyJaroIIUMUCS 3HAHUM,
YMEHUI U HaBBIKOB.

Texymmuii KOHTpOJb TpoBoAUTCS mpenonaBarenem [anueBoir T.O. DopMbl U METOMIBI
IIPOMEXYTOUYHOM aTTECTAlUU U TEKYLIEro KOHTPOJS MO Y4eOHON JUCLMIUIMHE CaMOCTOSITENIHHO
pa3pabaTbIBaroTCS 00pa30BaTEIbHBIM YUPEXKICHHEM U JOBOJSATCS /0 CBEACHUS OOyJaromuxcs HE
M03/JHEE HayaJla ABYX MECSIIEB OT Hayanaa 00y4eHHUs.

Hrorosoii popmoit KOHTpoJIs ABIsSETCS AMPPEPEHIUPOBAHHBIN 3aUeT.
®onapl oneHouHbIX cpenctB (POC, KOC) paspabarbiBatoTcs 00pa30BaTeIbHBIM YUPEKICHUEM.
OHM BKIIOYAIOT B ce0s MeJarormuyeckie KOHTPOJIbHO-OLIEHOUHbIE MaTepuaibl, MpeIHa3HauYeHHbIE
JUI  OIpENEIeHUs] COOTBETCTBMSI (MJIM HECOOTBETCTBMS) HMHIMBUIYAIbHBIX 00pa30BaTENIbHBIX

)IOCTI/I)KGHI/II\/'I OCHOBHBIM ITOKa3aTCJIAM PE3YJIbTAaTOB MMOATOTOBKU

Pe3ynbrarel 00y4yeHust (0CBOCHHbIE YMEHUS,
3HAHHUS)

q)OpTI)I 1 METOABI KOHTPOJIA U OUCHKHN
pe3yabTaToOB 0OYJIECHHS

3HaTh:

- CMBICJI IOHSATHI: €CTECTBEHHO-HAYYHBIN METO/]
MTO3HAHMS, JIEKTPOMArHUTHOE TI0JIE,
AIEKTPOMATrHUTHBIC BOJTHBI, KBAaHT, BOJIIOIIHS
Bcenennoii, 6omb110# B3pbIB, CoTHEUHAS
CUCTEMA, TAJIAKTHKA, TIEPUOIUYECKHUM 3aKOH,
XUMUYECKasl CBSI3b, XUMUUYECKAsI PEaKIIHs,
MaKpOMOJIEKyJia, OJIOK, KaTaiau3arop, (hepMeHT,
kietka, nuddepennmanus kierok, JJHK, Bupyc,
OuoJIorHYecKas BOJIIOIHS, OMOpa3HOOOpasue,
OpraHu3M, MOMYJISIHs, SKOCHCcTeMa, Onocdepa,
SHTPOIHS, CAMOOPTraHU3aIHU;

- BKJIJ] BEJTUKUX YUCHBIX B (JOPMHUPOBAHNE
COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHHBI
MHPA;

TEKYIIUH KOHTPOJIb — TECTUPOBAHUE;
TEKYIUNA KOHTPOJIb - IpaKTHUecKue paboThl,
CaMOCTOSTENIbHASI BHEAYTUTOPHAS
JesATeILHOCTH (pedepats)

Ymersn:

- IPUBOJMUTH IPUMEPBI SKCIEPUMEHTOB U (MJIN)
Ha0r0/1eHUH, 000CHOBBIBAIOLIUX: ATOMHO-
MOJIEKYJISIPHOE CTPOCHHUE BELIECTBA,
CYLIECTBOBaHHE IEKTPOMArHUTHOTO MOJISI U
B3aUMOCBS3b MIEKTPUYECKOTO U MATHUTHOTO
I10JIEH, BOJHOBBIE U KOPITYCKYJISIPHBIE CBOMCTBA
CBETa, HEOOPATUMOCTb TEINIOBBIX MIPOIIECCOB,
pa3beranue rajJakTHK, 3aBUCUMOCTb CBOMCTB
BEILECTBA OT CTPYKTYPBI MOJIEKYJI, 3aBUCUMOCTD
CKOPOCTH XMMHUUYECKOU PEaKLIUK OT TEMIIEPATYPbI
U KaTaJIn3aTOPOB, KJIETOYHOE CTPOCHUE KUBBIX
opranusmos, poias JIHK kak Hocurens
HaCJIeICTBEHHON MH(POPMALIUH, IBOJIOIUIO
YKUBOU IIPUPO/IbL, IPEBPALLCHUS SHEPTUU U
BEPOSTHOCTHBINM XapaKTEP MPOLIECCOB B KUBOU U

TEKYIIHH KOHTPOJIb — TECTUPOBAHUE,
TEKYIIHH KOHTPOJIb - IPAKTHYECKHE PAOOTHI,
CaMOCTOSTENIbHASI BHEAYTUTOPHAS
JeATeIbHOCTH (pedepats)

TEKYLINI KOHTPOJIb — TECTUPOBAHUE;
TEKYLIHH KOHTPOJIb - IPAKTUYECKHE PadOTHI,
CaMOCTOsATENbHAsl BHEAYIUTOpHAs
NesaTeNbHOCTD (pedepatsl)
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HEXHUBOU MPUPO/IE, B3AUMOCBSI3b KOMIIOHEHTOB
9KOCHUCTEMBI, BJIUSHUE JCATEIHHOCTH YEIOBEKa Ha
9KOCHUCTEMBI;

- OOBSICHATH MPUKJIAJHOE 3HAYCHNUE BAKHEHIITNX
JTOCTHKEHHH B 00JIACTH €CTECTBEHHBIX HAYK JUIS:
Pa3BUTHUS SHEPTETUKH, TPAHCIIOPTA U CPEICTB
CBSI3H, TIOJIy4YEHHUS CUHTETUUECKUX MaTepPUAJIOB C
3a/IaHHBIMHA CBOMCTBaMHU, CO3/IaHHS
OMOTEXHOJIOTHH, JIeUeHUsT NHPEKITMOHHBIX
3200JIeBaHMIA, OXPAHBI OKPYKAIOMICH CpeIbl;

- BBIJIBUTATh TUTIOTE3bI U MPEJIaraTh MyTH UX
MIPOBEPKH, JIEJIaTh BHIBOIBI HA OCHOBE
AKCIIEPUMEHTAJIBHBIX JIAHHBIX, PECTABICHHBIX B
BUJIE TpaduKa, TaOIUIbl WK JUarpaMMBbl;

- paboTaTh C €CTECTBEHHO-HAyYHOU
nH(popMaIe, coepKaieiicss B COOOIIEHUIX
CMU, untepHeT-pecypcax, HaydHO-TIONMYISIPHON
IuTepaType: BIaJeTh METOaMH ITOUCKa,
BBIJIEJISITH CMBICIIOBYEO OCHOBY Y OII€HUBATH
JIOCTOBEPHOCTH WH(OPMAINH; UCTIOJIH30BATh
MPpUOOpPETEHHBIE 3HAHUS U YMEHUS B
MPAKTUYECKOUN ACATETbHOCTHA U MOBCETHEBHOM
KU3ZHU TS

- OLIEHKHU BIIUSHUS Ha OPTaHU3M YeJIOBEeKa
AIIEKTPOMArHUTHBIX BOJIH U PaJAHMOAKTUBHBIX
W3JTy4YCHHUI;

- DHEprocOepeKEHN;

- 0e30macHOro MCIOJIb30BaHUs MaTepUaIoB U
XMUMHYECKUX BEIIECTB B OBITY;

- Ipo(UIAaKTUKN WH(EKITHOHHBIX 3a00JICBaHU,
HUKOTHHOBOM, QJIKOTOJIbHOM U HAPKOTUYECKON
3aBUCHUMOCTEN;

- OCO3HAHHBIX JIUYHBIX JEHCTBUI 110 OXpaHe
OKPYKaIoIlel CpeJIbl.
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